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Annotatsiya: Ushbu maqolada OREGANO-AS ozig ovgat qo ‘shilmasini og ‘rig
goldiruvchi va o ‘tkir ekssudativ yallig‘lanish faolligi baxolash natijalariga
bag ‘ishlangan. Bunda sichqonlarda sirka kislota keltirib chigargan og rig
reaksiyalariga ta sirini baholash va ekssudativ yallig ‘lanishga garshi faolligi baxolangan.

Kalit so“zlar: OREGANO-AS tibbiyot, ozig-ovgat, farmatsevtika, yalig ‘lanish,
ekssudativ, sirka kislota, sichgonlar.

RESULTS OF ASSESSMENT OF OREGANO-AS FOOD ADDITION ON
PAIN RELIEF AND ACUTE EXSUDATIVE INFLAMMATION ACTIVITY

Abstract. In this article, the results of the evaluation of the analgesic and acute exudative
inflammatory activity of OREGANO-AS food additive are presented. In this, the effects of the
food additive OREGANO-AS on the pain reactions induced by acetic acid in mice were evaluated
and its anti-exudative inflammatory activity was evaluated.

Kniwueevie cnosa: OREGANO-AS nexapcmeo, npooykmel  numarnus,
gbapmaueemuka, e6ocnalerue, 3chy0amu6H0e, YKCyCHa: Kucjioma, movluiu.
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PE3YJIbTATHI OIEHKH OPETAHO- AS KAK ITUIIEBOM TOBABKHA
JIJISI OKA3AHUSI BOJIM 1 OCTPOM DKCYJATUBHON
BOCIIAJIMTEJIBHOM AKTUBHOCTH

Annomayus. B Oannou cmamve npeoCmMasieHvl pe3yibmamvl  OYEHKU
AHAbEEMUYECKOL U OCMPOU IKCCYOAMUBHOU 80CNANUMENbHOL AKMUBHOCU NULYEBOL
oooasku OPEI'AHO-AC. Ilpu smom oyenusanocv e6ausHue nuwesoi 000asKu
OPEI'AHO-AC Ha 6onesvie peaxyuu, UHOYYUPOBAHHbIE VKCYCHOU KUCIOMOU, V
Mblutel. U OYeHUBAIU €20 NPOMUBOIKCCYOAMUBHYIO 80CNAIUMENILHYIO AKMUBHOCb.

Key words: OREGANO-AS medicine, food, pharmaceuticals, inflammation,
exudative, acetic acid, mice.

Kirish: Hozirgi vaqtda ushbu o‘simlik ekstraktining xususiyatlarini o‘rganish,
yallig‘lanish kabi ba’zi kasalliklarni davolash va oldini olish uchun muqobil usullarni
o‘rganishga qiziqish ortib borayotganligi sababli ortib borayotgan qiziqish
uyg‘otmoqda. Shu sababli, oreganoning xususiyatlarini dorivor maqsadlarda
o‘rganishga qiziqish katta.

Shunday qilib, Oregano (oregano) biologik faol tabiiy manba ekanligini aytish
mumkin. Oregano fitokimyoviy jihatdan potentsial alternativ vosita sifatida saratonga
qarshi, yallig‘lanishga qarshi, antioksidant va mikroblarga qarshi faolligi tufayli bir
gator kasalliklarni mugobil davolash sifatida istigbolli roli tufayli alohida qgizigish
uyg‘otadi. Ushbu o‘simlikning mikroblarga qarshi faolligini efir moyi va uning asosiy
tarkibiy gismlari tashkil etadi.

Adabiyyotlar tahlili va metodlari: Zamonaviy tibbiyotda salvia officinalis
o‘simligi o‘zining yallig‘lanishga va mikroblarga qarshi samarali ta’siri bilan
gadrlanadi. Aynigsa bu o‘simlikdan tayyorlangan dori vositalari og‘iz bo‘shlig‘i va
tomoq yallig‘lanishlari kasalliklarini davolashda juda yaxshi natijalarni beradi. Qadim
vaqtlardan o‘tkir va surunkali tonzillit, o‘tkir respirator infektsiyalar, stomatit kabi
kasalliklarni davolashda salvia officinalis dan damlama ko‘rinishida foydalanilgan [1;
165-b, 2; 153-b].

Bundan tashqari ushbu o‘simlikning barcha turlari dezinfektsiyalovchi, balg‘am
ko‘chiruvchi, yaralarni davolovchi, biriktiruvchi, yumshatuvchi, antiseptik va qon
to‘xtatuvchi xususiyatlarni ham namoyon etishi aniglangan. Shuning uchun salvia
officinalis barglari va boshga tarkibiy gismlaridan Yevropa va MDH mamlakatlarida
tabiiy dorivor vosita sifatida foydalaniladi [3; 390-b].
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Zamonaviy tibbiyotda salvia officinalis o‘simligi o‘zining yallig‘lanishga va
mikroblarga garshi samarali ta’siri bilan qadrlanadi. Aynigsa bu o‘simlikdan
tayyorlangan dori vositalari og‘iz bo‘shlig‘i va tomoq yallig‘lanishlari kasalliklarini
davolashda juda yaxshi natijalarni beradi. Qadim vaqtlardan o‘tkir va surunkali
tonzillit, o‘tkir respirator infektsiyalar, stomatit kabi kasalliklarni davolashda salvia
officinalis dan damlama ko‘rinishida foydalanilgan [1; 165-b, 2; 153-b].

Bundan tashqari ushbu o‘simlikning barcha turlari dezinfektsiyalovchi, balg‘am
ko‘chiruvchi, yaralarni davolovchi, biriktiruvchi, yumshatuvchi, antiseptik va gon
to‘xtatuvchi xususiyatlarni ham namoyon etishi aniglangan. Shuning uchun salvia
officinalis barglari va boshga tarkibiy gismlaridan Yevropa va MDH mamlakatlarida
tabiiy dorivor vosita sifatida foydalaniladi [3; 390-b].

MDH mamlakatlarida Salvia officinalis barglari "Parodontotsid", "Elakosept",
"Stomatofit" kabi dorivor yig‘malar tarkibiga kiritilgan. Ukraina Fanlar akademiyasi
Mikrobiologiya va virusologiya institutida 1959 yilda Salvia officinalis barglaridan
N.A. Derbentseva boshchiligidagi bir guruh olimlar tomonidan antimikrob
xususuyatlarni namoyon etuvchi "Salvin" nomli preparat yaratilgan [4; 44-b].

Natijalar va muhokamalar: Ilmiy o‘rganishlarimizda Shalfey (Salvia) va
Tog‘rayxon(Oregano) o‘simliklarini 50:50 nisbatda aralashtirib OREGANO-AS oziq
ovgat go ‘shilmasini og ‘riqg goldiruvchi va o ‘tkir ekssudativ yallig ‘lanish faolligini
o‘rganib chiqdik. Tadqiqot natijalari Microsoft Excel dasturi yordamida o‘rtacha
qiymat (M) va o‘rtacha hatolikni (m) aniqlash an’anaviy usullar bilan statistik qayta
ishlandi; farglar -p<0,05 ahamiyatli darajasida statistik ahamiyatga ega deb
hisoblanadi. Styudent mezoni (t) statistik ishonarli o‘zgarish p<0,05 darajasida olindi.

Olingan tajriba natijalari 1-jadvalda keltirilgan bo‘lib, nazorat gypyhi
hayvonlaridagi burishishlarning paydo bo‘lishigacha bo‘lgan latent davri 3,043+0,7
dagigani, Oregano As aralashmasi namunasining 250 va 500 mg/kg dozalarida bu
ko‘rsatkich mos ravishda 4,38+3,4 va 4,58+30,4 daqgigani tashkil etib, og‘riq
reaksiyasining kechikishi nazoratdai 1,4 va 1,5-martaga yuqori bo‘ldi, ammo ular
orasida statistik ishonarli farglar kuzatilmadi.

Sirka kislotasi natijasida kelib chigadigan burishishlar soni nazorat guruhi
sichqonlarida 28,0+32,3; o‘rganilayotgan namunaning 250 va 500 mg/kg dozalarida
17,0+£2,1 va 16,2+1,7 tashkil etdi va nazoratda xar ikkala dozada statistik ishonarli
farglapga erishildi (p<0,01; p<0,005). Og‘riq qoldiruvchi samaradorlik namunada
nazorat guruhiga nisbatan 39,3 va 42,1% ni tashkil etdi (2-jadval).
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1-jadval
Oregano As ozig-ovqat qo ‘shilmasining sichqonlarda sirka kislotasi keltirib
chigaradigan og ‘riq reaksiyalariga ta’sirini baholash (M+m; n=6)

Doza, ml, | Latent Burishishlar Og‘riq
Guruhlar mg/kg davri, dag. [soni goldiruvchi
samaradorlik, %
Nazorat 0,2 3,04+0,7 28,0+2,3
250 4,38+30.4 17,0+£2,1%* 39,3
Oregano As 500 | 4,58+30,5 [16,2+1,7**  |42,1

*p<0,0l; **p<0,005;-nazoratga nisbatan ishonchliligi

Shunday qilib, og‘riq reaksiyalarining kamayishi o‘rganilgan 250 va 500 mg/kg
dozalarda nazorat guruhi sichgonlariga nisbatan statistik ahamiyatli farqga erishsada,
samaradorlik 50% ga farq gilmadi.

Tajribamizning keyingi gismida aynan mana shu sichqonlar guruhiga sirka
Kislotasining 0,75% suvli eritmasi qorin bo‘shlig‘iga kiritilganidan so‘ng 2 soat o‘tgach
dekapitatsiya qilinib qorin bo‘shlig‘idagi ekssudatsiya yig‘ib olindi va ekssudativ
yallig‘lanishga qarshi faolligi nazorat guruhi hayvonlariga nisbatan qiyoslab baholandi
va natijalar 2-jadvalda keltirildi.

2-jadval
“Oregano As” ozig-ovqat qo ‘shilmasini sichqonlarda sirka kislotasi keltirib
chigaradigan ekssudativ yallig ‘lanishga qarshi faolligi (M+m; n=6)

Guruhlar Doza Ekssudatsiya  hajmi, Ekssudatsiyaga qarshi
,mg/ ml samaradorlik, %
kg
Nazorat 2,0ml 0,6+0,029
Oregano As 250 0,42+0,05* 30,7
500 0,3+0,04** 50,0

*p<0,05; **p<0,005 nazorat guruhiga nishatan ishonchliligi

Sichqgonlardagi ekssudatsiya hajmi nazorat guruhi sichqgonlarida
0,6+0,029 ml bo‘lib, Oregano As aralashmasining 250 mg/kg dozasida 0,42+0,05 ml;
500 mg/kg dozasida 0,3+0,04 ml tashkil etdi va tajriba guruhlaridagi sichgonlar
ekssudatsiyasi hajmi nazorat guruhi bilan taggoslanganda har ikkala dozada ham
statistik ishonarli natija ko‘rsatdi (mos ravishda p<0,01; p<0,005).
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Ekssudatsiyaga garshi samaradorlik Oregano As aralashmasining 250 va 500
mg/kg dozalari Kiritilgan sichgonlarda mos ravishda 30,7% va 50% ni tashkil etdi.
Shunday qilib, ekssudatsiyaga karshi faollik sichqonlar qorin bo‘shlig‘idagi
ekssudatsiya hajmining kamayishiga ko‘ra baholanganda, ekstraktning 250 va 500
mg/kg dozalarida nazoratga nisbatan statistik ishonarli fapglapga erishgan bo‘lsada,
uning 500 mg/kg dozasida ekssudatsiyaning kamayishi 50%ni tashkil etdi va
qo‘llanilgan modelning talabiga binoan samaradorlik 50% ni tashkil etdi.

Hulosa:O‘tkazilgan tajribalardan xulosa shuki, Oregano As aralashmasi 250 va
500 mg/kg dozalarda sichqonlarda og‘riq qoldiruvchi va o‘tkir ekssudativ
yallig‘lanishga qarshi faolligi o‘rganilganda, har ikkala usulda ham nazorat guruhidan
statistik ahamiyatli farglarga erishildi (p<0,01; p<0,005). Og‘riq goldiruvchi faollik
Oregano As aralashmasining 250 va 500 mg/kg dozalarida 39,3 va 42,1%,
ekssudatsiyaga garshi faollik esa 250 mg/kg dozada 30,7% bo‘lib, o‘tkazilgan
tajribalarning talabiga ko‘ra samaradorlik 50% dan kam bo‘ldi. Shalfey (Salvia) va
Tog‘rayxon(Oregano) o‘simliklarini 50:50 nisbatda aralashtirib OREGANO-AS o0ziq
ovgat go ‘shilmasini og‘rig qoldiruvchi va o ‘tkir ekssudativ yallig ‘lanish faolligini
o‘rganib chiqdik va olingan natijalarga binoan biz ushbu aralashmadan halq tabobati
uchun yalliglanish kasalliklarini davolash magsadida ozig-ovqat qo‘shilmasi olish
uchun tavsiya etiladi.
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DINAMIKA TUSHUNCHASI VA ASOSIY QONUNIYATLARI

Kurbanov Hayotjon, Chaggonov Sardor
Toshkent davlat transport unversiteti dotsenti (PhD)
Toshkent davlat transport unversiteti talabasi
E-mail: hayot1234.u @mail.ru

Annotatsiya: Magolada dinamikaning asosiy prinsiplari, dinamika hayotda
qanday o ‘rin egallashi, boshqa fanlar bilan bog ‘ligligi, nazariy asoslari, shuningdek,
umumiy teoremalari va gonunlari muhokama gilingan.

Kalit so‘zlar: dinamika, mexanik harakat, elastik deformatsiya, plastik

deformatsiya, gidrodinamika, kuch, massa, tezlanish, og ‘irlik kuchi tezlanishi, og ‘irlik
kuchi.

CONCEPT AND BASIC LAWS OF DYNAMICS

Kurbanov Khayotjon, Chaggonov Sardor
Associate Professor of Tashkent State Transport University (PhD)
Student of Tashkent State Transport University
E-mail: hayot1234.u @mail.ru

Abstract: The article discusses the main principles of dynamics, how dynamics
occupies a place in life, its connection with other sciences, theoretical foundations, as
well as general theorems and laws.

Key words: dynamics, mechanical movement, elastic deformation, plastic
deformation, hydrodynamics, force, mass, acceleration, acceleration of gravity, force
of gravity.

KIRISH (BBEJIEHUE / INTRODUCTION)

“Dinamika” so‘zi yunoncha “dunamis” (quvvat, kuch) so‘zidan kelib chiqadi va
ko‘pincha harakat va kuchlar o‘rtasidagi munosabatlarni, shuningdek, jarayonlar va
o‘zgarishlarni o‘rganadigan sohalarni anglatadi. Dinamika fizikada, biologiyada,
igtisodiyotda va boshga ilmiy sohalarda muhim tabiiy va ijtimoiy jarayonlarni
tushunishga yordam beradi.
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Dinamika hayotda qanday o‘rin egallaydi:

1. Fizika: Dinamika, mexanika asosan, jismlarning harakati va ularga ta’sir
etuvchi kuchlarni o‘rganadi. Bu ilmiy soha muhandislik va texnologiyada qo‘llaniladi,
masalan, transport vositalarining harakati, bino va inshootlarning chidamliligini
hisoblashda.

2. Biologiya: Organizmning biologik jarayonlari, masalan, qondagi
hujayralarning, fermentlarning yoki boshga molekulalarining harakati dinamikani o‘z
ichiga oladi. Bu tadgiqotlar meditsina va farmakologiyada muhim ahamiyatga ega.

3. ljtimoiy fanlar: Dinamika ijtimoiy tadgiqotlarda ham muhimdir. Jamiyatlar,
iqtisodiyot va siyosiy tizimlarning o‘zgarishi va rivojlanishi, ijtimoiy munosabatlar va
ularning dinamikasi o‘rganiladi.

4. Psixologiya: Inson harakatlarining motivlari va hissiyotlari, shuningdek,
insonlar o‘rtasidagi munosabatlar dinamikasi psixologiyada o‘rganiladi.

5. Ta’lim: Ta’lim jarayonlarida dinamikalar o‘rganilishi, talabalarning o‘qish
uslublari, dars jarayonida faollik va o‘zaro ta’sirlari dinamikasini o‘rganish orqali
o‘qitish metodlarini rivojlantirishga yordam beradi.

Dinamika hayotimizda doimiy ravishda mavjud va ko‘plab sohalarning
rivojlanishida muhim rol o‘ynaydi. Uning o‘rganilishi nafaqat nazariy jihatdan, balki
amaliyotda ham muhim ahamiyatga ega. Harakat va o‘zgarishlarni tushunish orqali biz
atrofimizdagi olamni yaxshiroqg bilib olamiz va turli muammolarni hal etishda yordam
beradigan yechimlarni topamiz.

ADABIYOTLAR TAHLILI VA METODOLOGIYA (JINTEPATYPA U
METOAOJIOT'UsS / METHODS)

Dinamika - mexanikannng jismlar mexanik harakatini ularga ta’sir qiladigan
kuchlar bilan bog‘lab o‘rganadigan bo‘limi. Dinamikada statikaning murakkab kuchlar
sistemasini sodda holga keltirish gonuniyatlaridan va kinematikadagi harakatni
ifodalash usullaridan keng foydalaniladi. Dinamikaning bevosita vazifasi berilgan
(qo‘yilgan) kuchlar bo‘yicha harakatni aniqlash, agar harakat ma’lum bo‘lsa, jismga
qo‘yilgan kuchlarni topishdan iborat. Odatda, dinamika deganda yoruglik tezligidan
ancha kichik tezlikda harakatlanayotgan har ganday moddiy jismning harakatini
o‘rganadigan an’anaviy (klassik) dinamika tushuniladi [1, 3,5].O‘rganiladigan
ob’yektning xossalariga qarab:

1) moddiy nugta va moddiy nugtalar sistemasi dinamikasi;

2) qattiq jism dinamikasi;

3) o‘zgaruvchan massali jism dinamikasi;

4) elastik yoki plastik deformatsiyalanadigan jism dinamikasi;

5) suyuqglik va gaz dinamikasi (mas, gidrodinamika, aerodinamika, gaz
dinamikasi) bo‘linadi.
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Dinamikada avval moddiy nuqgtaning harakat qonunlari aniqlanadi, so‘ngra
moddiy nuqgtalar sistemasi uchun bu gonunlar umumlashtiriladi, massa jismlarning
moddiy ifodasi sifatida garaladi.

Dinamika asosini Nyutonning mexanika gonunlari tashkil giladi. Dinamikada
ikkita birliklar sistemasi ishlatiladi:

1) fizik sistema [uzunlik birligi (1 metr), vaqt birligi (1 sekund), massa birligi (1
kilogramm-massa) olinadi];

2) texnik sistema [uzunlik, vaqt birligi va kuch birligi (1 kilogramm-kuch)].
Dinamikada moddiy nuqgtalar va sistemalarning harakati Nyutonning gonunlari asosida
tuzilgan differensial tenglamalar asosida aniglanadi.

Dinamikada moddiy nugta tebranma harakatini tekshirish uchun differensial
tenglamalardan foydalaniladi va harakat gonunlari keltirib chigariladi. Bundan tashqari
dinamikada harakatni tekshirish uchun nisbatan soddalashtirilgan uch xil usul ham
keltiriladi. Bular dinamikaning umumiy teoremalari degan nom bilan Kiritilgan [2,
6,9].

NATIJALAR (PE3YJIBTATBI / RESULTS)

Amalda dinamikaning quyidagi umumiy teoremalari juda keng tatbiq gilinadi:

1) sistema harakat miqdorining o‘zgarishi haqidagi teorema: sistema harakat
miqdori differensiali tashqi kuchlar elementar impulslarining geometrik yig‘indisiga
teng. Bu teorema suyugliklar harakatini tekshirishda, zarba nazariyasida, reaktiv
harakatlar nazariyasida keng tatbiq gilinadi;

2) sistema kinetik momentining o‘zgarishi haqidagi teorema: sistemaning biror
O markaziga nisbatan kinetik momentining vektori uchining tezligi sistemaga
go‘yilgan tashki kuchlarning shu nuqtaga nisbatan bosh momentiga teng. Bu teorema
giroskoplar nazariyasida, zarba nazariyasida, sayyoralar harakatini tekshirishda,
turbinalar nazariyasida keng tatbiq gilinadi;

3) sistema kinetik energiyasining o‘zgarishi haqidagi teorema: sistemaning
ixtiyoriy siljishidagi kinetik energiyasi o‘zgarishi ichki va tashgi kuchlarning shu
siljishda bajargan ishlari yig‘indisiga teng.

Sistemaga potensial kuchlar qo‘yilsa, sistema kinetik va potensial
energiyalarining yig‘indisi o‘zgarmay qoladi. Kinetik energiyaning o‘zgarish tezligi
barcha ichki va tashki kuchlar quvvatlari yig‘indisiga teng. Dinamikada umumlashgan
koordinatalar va umumlashgan kuchlar tushunchalari Kiritilib, kinetik energiyani bu
yangi koordinatalarda ifodalash uchun Lagranj ikkinchi tur tenglamalari keltirib
chigariladi. Harakatni tadqgiq gilishning umumiy usullaridan tashgari dinamikada bir
gator xususiy masalalar: giroskoplar nazariyasi, mexanik tebranishlar nazariyasi va
boshqalar ham o‘rganiladi. Dinamika usullarining ayrim sohalarga tatbiq qilinishi
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tufayli osmon mexanikasi, tashqgi ballistika, samolyotlar dinamikasi, raketalar
dinamikasi kabi sohalar paydo bo‘ldi [4,7, 8].

MUHOKAMA (OBCYXJIEHHUE / DISCUSSION)

Hozirda 10-sinf fizika darsligida “dinamika” bo‘limi, asosan, jismlarning
harakati va ularning harakatiga ta’sir etuvchi kuchlar bilan bog‘liq bo‘lgan qonunlarni
o‘rganadi. Quyida 10-sinf darsligida dinamika haqida asosiy ma’lumotlar keltirilgan:

Dinamikaning asosiy qgonunlari:

- Nyutonning birinchi qonuni (inertsiya qonuni): Agar jismga tashqi kuch ta’sir
etmasa, u xarakat holatini saglab qoladi (ya’ni, tinch holda qolishi yoki bir tekis
harakatni davom ettirishi).

- Nyutonning ikkinchi qonuni: Jismning tezligi o‘zgarishi (ya’ni, shiddati) unga
ta’sir etayotgan kuchga to‘g‘ri proporsional va massaga teskari proportsional. Bu
tenglama = F /m , bu yerda F kuch, m massa va a tezlikning o‘zgarishidir.

- Nyutonning uchinchi qonuni (harakatning ta’siri va garshi ta’siri qonuni): Har
qanday kuch uchun harakatning ta’siri va qarshi ta’siri bor, ya’ni, bir jism ikkinchisiga
kuch ta’sir etganida, ikkinchisi birinchi jismga qarshi teng kuch ta’sir giladi.

Kuchlar: Og‘irlik kuchi - Jismning yerga tortishish kuchi, F = mg formula
orqgali ifodalanadi (bu yerda m - massa, g -yerdagi og‘irlik tezlanishi).

Sirt kuchlari: Jism boshga bir jism yoki sirt bilan ta’siri natijasida hosil
bo‘ladigan kuchlar.

Harakat turlari: To‘g‘ri chiziqli harakat: Jismning to‘g‘ri chiziq bo‘ylab harakati.

Periodik harakat: Vaqt davomida takrorlanadigan harakat (masalan, pendul
harakati).

Dinamika va mexanika asoslari:

Dinamika mexanikaning tarmog‘i bo‘lib, jismlarning harakati va kuchlar
o‘rtasidagi bog‘lanishlarni o‘rganadi. Ushbu bilimlar muhandislik, transport,
aerodinamika kabi sohalarda qo‘llaniladi.

Dinamikada kuch birligi (N, kg-m/s?), tezlik (m/s), tezlanish (m/s?), massa (kg)
kabi asosiy fizik o‘lchovlar ishlatiladi.

XULOSA (BAKJIFOYEHUE / CONCLUSION)

Dinamika jism harakatining asosiy omillari, ya’ni kuchlar va massalar
o‘rtasidagi munosabatlarni o‘rganadi. Jismning harakati haqida to‘g‘ri tushuncha hosil
gilish uchun Nyuton gonunlarini bilish zarur. Dinamika bizga jismlarning harakatini,
vagqt, tezlik va kuchlarni birgalikda o‘rganish imkonini beradi.

Dinamika haqgida chuqurroq o‘rganish, real hayotdagi harakatlangan jismlarning
kuzatuvda qo‘llanilayotgan barcha fizika qonunlari va formulalarini puxta tushunishga
imkon beradi.
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U3YYEHUE MOP®OPU3NOJIOTMYECKUX OCOBEHHOCTEMR
CAXAPHOI'O COPT'O (SORGHUM SACCHARATUM L.) B YCJOBUSIX
UHTPOJIYKIIUU

Cadaposa H.K., Ucomon K.A., Cajdapos A.K.
TamkeHTckuit papManeBTUUECKIII HHCTUTYT 00pa30BaHUs U UCCIIEI0BAaHUM,
HarnmonanwsHeiii yauBepcuteT Y30ekuctana, 1. TamkeHT, Pecrrybnuka Y36ekuctan
E-mail: nigorask79@gmail.com

Annomayuna: B Oannoii cmamve npedcmasiieHvl pe3yibmamvl UCCIe008aHUSL
Moppoduzuonocureckux ocobennocmeti caxaprozo copeo (Sorghum saccharatum L.)
8 ycnosusx uHmpooykyuu 6 bomanuuecxom cady Hayuonanvnozo ynusepcumema
Vsbexucmana. Ilpogedenvl uccnedosanus 6cxoxcecmu cemsaH NPU  PA3TUYHBIX
memnepamypax, u3yyeHa OUHAMUKA pocma U pa3eumus pacmenuti, da maxdice
onpeoeieHbl  YPOHCAUHOCMb  3eleHoll  maccol u 3epHa. Illonyuennvle Oanmbvie
CBUNEMENbCIBYION O 8bICOKOU NPOOYKMUBHOCMU U A0ANMAYUOHHBIX 803MONCHOCTISX
CaxapHoco copzo 8 Ycrosusx Ysbexucmaua, umo oOenaem e20 NePCNeKMuHol
KYIbMYpoul 0151 KOPMONPOU3800CMEA U NOJYUEHUS CaXAPOCOOEPAHCAUUX NPOOYKMO8.
AHanuz nonyueHHvlx pe3yibmamos no38oasiem peKomMeHO08amy CaxapHoe copeo Ons
OanbHelule20 UCNONIb30BAHUS 8 CeNbCKOM X03AUCMBe Pecny ONUKU.

Kntouesvie cnosa: caxaproe copeo, uHmpooykyus, mop@ogusuonocuyeckue
0CODEHHOCMU, BCX0JHCECMb CEMSAH, POCH, PA38umue, YPOICAUHOCMYb, 3elleHdsi Macca,
3epHo.

Abstract: This article presents the results of a study on the morphophysiological
characteristics of sweet sorghum (Sorghum saccharatum L.) under introduction
conditions at the Botanical Garden of the National University of Uzbekistan. The
research included seed germination studies at various temperatures, the dynamics of
plant growth and development, as well as the determination of green mass and grain
yield. The obtained data indicate high productivity and adaptive capabilities of sweet
sorghum in the conditions of Uzbekistan, making it a promising crop for forage
production and the production of sugar-containing products.

Keywords: sweet sorghum, introduction, morphophysiological characteristics,
seed germination, growth, development, yield, green mass, grain.

https://t.me/Erus_uz Multidisciplinary Scientific Journal January 2025 15


https://t.me/Erus_uz
https://doi.org/10.5281/zenodo.14782666
mailto:nigorask79@gmail.com

Educational Research in Universal Sciences VOLUME 4, ISSUE 2

ISSN: 2181-3515

BBEJEHMUME. [lannoe wuccinenoBaHue HEOOXOAWMMO I WHTEHCU(UKAITUU
KOPMOINPOU3BOJICTBA B Y30€KMCTAaHE U MTOMCKOM BBICOKOIPOAYKTHBHBIX, 3aCyX0- U
COJICyCTOMYMBBIX  KYyJbTYp, [PUTOJHBIX JJIl  BBIPAIIMBAHUS B  YCIOBHSX
OTPAHUYECHHOTO BOJHOTO PEXMMA M 3ACOJICHHBIX IMOYB, XapaKTEPHBIX IS MHOTHX
pernoHoB pecnyOnuku. CaxapHoe copro, Onaronapss CBOUM OHOJOTHYECKHM
OCOOEHHOCTSIM, TPEICTABIIACTCS TEPCIEKTUBHOM KYJIbTYpOM JUIsl PEIICHHs] ITHX
3amay. Ero ucmnonp3oBaHMe MO3BOJIMT TOBBICUTH 3(P(HEKTUBHOCTH HCIIOIb30BAHUS
3€MEJIbHBIX PECYPCOB, CHU3UTh 3aTpaTbl Ha MPOU3BOJICTBO KOPMOB M YIIYYIIHTb
KAaueCTBO PALIMOHOB CEIbCKOXO035MCTBEHHBIX )KUBOTHBIX.

METOJIUKA WCCJEJOBAHUM. IlocraHoBka IOIEBBIX  OIBITOB,
¢deHomornyeckue y4€Tbl M HAONIONEHUS 3a POCTOM U Pa3BUTHEM PACTEHMI,
OTIpe/IeNICHUE BCX0XKECTU U SHEPTUU IPOPACTAHUS CEMSH, COOp yporKast IPOBOAMIINCH
corjgacHo MeToauke rocyJapCTBEHHOTO COPTOMCIBITAHMS CEJIbCKOXO3SIMCTBEHHBIX
KyJIbTyp U apyrum [4,5,3,2,1,8].

UccnenoBanne npoBoamwiock B 2023 - 2024 romax B boranmueckom canay
HanuonansHoro yHuBepcuteTa Y30ekucraHa umeHu M. Yiayroeka. DKCIepUMEHT
3aKJIAJBIBAJIICS HA YYacTKax pasMepoM OXS5M C YEThIPEXKPATHOM IMOBTOPHOCTHIO.
Hcronb30Banuch CTaHAAPTHBIE ArpOTEXHUYECKHE MPUEMBI, aJalTUPOBAHHBIE K
MECTHBIM YCIJIOBUSIM.

BcexoxecTp cemsiH SBISETCS BaKHBIM IIOKA3aTesIeM, KOTOPBIA OTpaXkaeT HX
KU3HECIIOCOOHOCTh U CIIOCOOHOCTh K MPOPACTAHUIO B OJIArONPUSTHBIX YCIIOBUSX.
OTOT mapaMeTp BKJIIOYAET HECKOJbKO KIIOYEBBIX AaCHEKTOB: KayeCTBO CEMSH,
ajanTaius K yCclIOBUsIM, SKOHOMHUYECKask 3(P(HEKTUBHOCTD, INIAHUPOBAHUE MOCEBOB U
YCTOMYUBOCTB K CTPECCAM.

VYyer ypokailHOCTH M3Y4YEHHBIX PACTEHHUU MPOBOJMIICA B 3aBUCUMOCTH OT UX
OMOJIOrMYECKUX OCOOCHHOCTEM M B COOTBETCTBUM C PEKOMEHJAIMSAMHU IO
BO3JICTIBIBAaHUIO. PacTuUTenbHBIM Matepuan s aHaJIM30B OTOUpANCS C KaKIOU
YUYETHOMU JIeIISIHKU. M3Mepsitack BBICOTA PACTEHUN, KOJMYECTBO JIMCTHEB HA PACTCHUH.

PE3YJBTATBHI U UX OBCYXJIEHUE.

Copro sBnsieTcs BaXXHEUIIEH KOPMOBOM, TEXHUYECKOW U MPOAOBOJIBCTBEHHOU
KyJbTYypOH, KOTOpas 3aHMMAET IMIMPOKUN apean BO3JETbIBAaHUS BO BCEM MHpE.
CaxapHoe copro OJHOJIETHEE pacTE€HUE, BHICOTA U KOJUYECTBO CTEOJIel 3aBUCAT OT
copTa, TUIOAOPOIUS MOYBBl M KIMMaTHUECKUX ycioBui. CaxapHoe copro oOiamaer
BBICOKO OTaBHOCTBIO, OTJIMYAETCA COJIE- U 3aCYyX0YCTONYHBOCTBIO.

OnTuMaabHBIM CPOKOM MOCEBA CEMSIH SIBISIETCS IEPUOJL, KOTJA CPEAHECY TOUHAS
TeMIiepaTypa nousbl Ha riyoune 10 cMm. gocturaer ais 3epHoBoro copro 14-15°C, nis
caxapHoro copro — 15-16°C. OntumMaabHOM TiTyOUHOH 3aJICTTKA CEMSIH COPIo CIEayeT
CUMTATh ITyOuHy 4-6 cM.
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Bcexoxkects cemsiH ompenensiach B TepMocTare npu Temieparypax 12-14°C,
16-18°C m 20-22°C mo cTaHZApPTHOW METOMHMKE C TPEXKPATHONW TOBTOPHOCTHIO.
[ToncunthiBanace 3HEprus npopactanus (B TedeHue 3-4 CyTOK) W JlabopaTopHas
BCXO0XeCTh (B TeueHue 7-8 cyTtok) (Tabm.1).

Taomumna 1.
BcxoxkecTs v 3HEprus MpopacTaHusl CEMSIH CaXapHOTO COPTO MPHU Pa3HbIX
TeMIIeparypax.
Temneparypa OHeprus npopacTaHus JIaGopatopHasi BCXOKECTb
Pacrenue
°C) (%) (o)
12-14 14,9+ 0,3 18,0+ 0,8
Caxapnoe
16-18 49,1 £23 58,8 +2,8
copro
20-22 84,3+3,9 99,2+ 1,4

JlabopaTopHasi BCXOKECTh MOKAa3bIBAECT MPOIEHT CEMSH, KOTOPbIE YCIEIIHO
MPOPACTAIOT B KOHTPOJIUPYEMBIX yCI0BUSX. COTJIaCHO MPUBEACHHBIM JIAHHBIM, MPU
temriepatype 12-14°C nabopatopHasi BCXOKECTh CEMSIH CaxXapHOTO COPro cocTaBuia
18,0%=+0,8%, 4T0 TOBOPUT O HU3KOM ypoBHE BcxoxkecTH. [Ipu temneparype 16-18°C
nabopaTtopHas BCXOXKeCTh yBenaumduBaercs a0 58,8%+2,8%, 4To yKaspIBaeT Ha
yiIy4lieHue yciaoBuil s nmpopactanus. [Ipu temneparype 20-22°C maboparopHas
BcxoxkecTh nocturia 99,2%=+1,4%, 4To CBUIETEIBCTBYET O TOM, YTO IIOYTH BCE
CEMEHa NPOPaCTalOT B ATUX YCIIOBHSIX.

DHeprusi mpopacTaHusi OTpPa)KaeT MPOILEHT CEeMsH, KOTOpble€ HAYUHAIOT
npopacTaTh IpH 3aJaHHON TeMrneparype. OHa MoKa3bIBaeT )KU3HECIIOCOOHOCTh CEMSH
U WX aKTHUBHOCTH Ipopactanus. IIpm temneparype 12-14°C sHeprus npopactaHus
coctaBisier 14,9%+0,3%. Ilpu temneparype 16-18°C sHeprus mnpopacTaHus
3HAYMTENbHO yBenuumBaercs A0 49,1%+2,3%, uyro ykaspiBaeT Ha Ooiee
OnaronpusaTHbie ycioBus ais npopactanus. [Ipu temmepatype 20-22 °C sueprus
npopactanusi gocturaet 84,3% =+ 3,9%, 4TO TOBOPUT O TOM, YTO MOUTH 85 CEMSIH U3
100 HayHyT MpopacTaTs.

Takum 00pa3om, MOXKHO CJIeJIaTh BBIBOJI, UTO TEMIIEpATypa UTPAET KIIOUEBYIO
POJIb B IIPOPACTAHUU CEMSIH CaXapHOTO COPIo: YeM BBIIIE TEMIIEPATypa, TEM BBIIIE KaK
SHEPTHUS MPOPACTAHUsA, TAK U JAOOpATOPHAST BCXOXKECTh.

deHosmornuecKre HaOMIOACHUS TEMIIOB POCTAa W Pa3BUTHS CaXxapHOTO COPTO
MIPOBOJIUIIUCH C UHTEPBaAIOM B 10 THEH, perucTpupoBaIuch Ghas3bl pa3BUTHS PACTCHHIA:
MOSIBJICHUE BCXOJI0B, IPOPOCTKOB, IEPBHIE HACTOSIIUE JIUCThS, IBETEHUE, CO3PEBAHUE
u crienocts (Tabm.2).
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Tabmuma 2.
[IpoaomKUTENBHOCTD MTEPHUOJIOB PA3BUTHS CAXapHOTO COPro
. [IponoKUTENBHOCTH
/H BereraTuBHblil nepuon Hauano-3aBepuienue
()
1 Bcexonbr 30 mag — 4 urous 5
2 IlosiBIeHHE TPOPOCTKOB 5 nroHsA — 7 UIOHS 3
3 IlepBbie HaCTOSIIIIUE JTUCThHSI 8 nrousa — 10 urous 4
4 BereratuBHblii pocT 11 nronsa — 15 wurons 35
5 [BeTenue 16 urons — 15 aBrycra 30
6 Co3peBaHue W CIENOCTh 16 aBrycra — 30 45
CEHTAOPS

BricoTa M3y4eHHBIX pacTEeHHMH caxapHOro copro cocrasuna 240-325 cm.,
konudyecTBOo JucTheB  18-20. IIpomomKMTEeNhbHOCTh BETETAIlMOHHOTO — IEpHOja
coctaBmiaa 120-125 guen.

Bri6op criocoba ybopku yposkasi 3aBUCHT OT IIesieid U 3amad. YOOpKy 3epHa
CaxapHOTo COPro MpoBOJAT B a3y OKOHYAHHUS BOCKOBOMW CIIENIOCTH, a JJIA 3€JICHOU
MAaCChl — II€pe]l IBETCHUEM. Y POKANHOCTD 3€JIEHOW MacChl CaxapHOTO COpPro 3a JBa
ykoca cocraBmsier 670-720 1/ra, cemsan — 27-29 w/ra. CemeHa XpaHsTCS B
BBICYIIICHHOM COCTOSIHUM (BIaXHOCTh He 0ojee 14 %). buonoruueckas 0coOEHHOCTb
COPro 3aKJIF0YaeTCs B TOM, UTO IIPU CO3PEBAHUM 3€pHA JIUCTOCTEOENbHAs Macca emié
senmeHas. [Ipy 3TOM BIaXHOCTH JUCTHEB cocTaBisieTr 60%, a credmeir — 70-75%

(Tabn.3).
Tabmuna 3.
YPpoxKaliHOCTh 3€JIEHOM MAaCChl U 3€pHA CaxapHOIro COpro
YPp0oKaltHOCTB 3€JIECHON MACCHI YpoxaitHOCTh 3epHa
Pacrenne
(u/ra) (u/ra)

C

ARaApToe 670 + 28,1 27,1 £13

copro

N3ydena Taxxe TMHAMUKa HAKOILJICHHsSI caxapoB B cTeOsiX pacteHuit. CormacHo
nanHeiM X. MymunoBa (1982), comepxanue caxapoB B CTEOJISX caxapHOro COPro
IMHAMHYHO M3MEHSETCS B TEUCHHE BEreTallMOHHOTO Tepuonaa. B daze kymiennst oHo
cocTaBisieT okoJio 6,7%, B gaze uBerenus — 11,4%, nocruras makcumyma (17,7%) B
(aze MOJIOYHOM CIEIOCTH M HECKOJbKO CHUXasich 10 16,5% B (a3ze BOCKOBOI
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cunenoctu [6]. B Hammx HCCIeIOBaHUAX MaKCHUMAalbHOE COJEpKAaHUE MOHO- U
JMCaXapuI0B B CTEOJISIX CaXapHOTO COPTro B (ha3e BOCKOBOMU CIEIOCTH COCTaBWIIO 16,7-
19,3% [7].

BBIBO/IbI. CaxapHoe copro nokasajio BbICOKYIO aIallTUBHOCTh K YCIOBUSM
uHTpoAykunu B bortannueckom cany HVYVY3. OntumanbHas temmnepaTypa it
MIPOpPACTaHUsI CEMSIH caxapHOro copro cocrasisieT 20-22°C. YpoxkalHOCTh 3€JIEHOU
MacChl M 3€pHa y HCCIICIOBAHHBIX PACTEHUM OCTATOYHO BBICOKA M COIOCTAaBUMA C
JAHHBIMU, TOJIYYEHHBIMU B JIPYTMX PETUOHAX C AHAJOTMYHBIMH KIMMATHYECKUMU
ycnoBusiMu.  CaxapHoe COpPro  SBISI€TCS  NEPCIEKTUBHOM  KYJIbTYpOW Ui
KOPMOIMPOU3BOJICTBA U MOJIYYEHHS CaXapoCoIepKallluX IPOAYKTOB B Y30€KHUCTaHE.
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ANNOTATSIYA
Magolada Revmatoid artrit va osteoartroz kasalliklarini me’da osti bezi
shikastlanishini keltirib chigaruvchi omillarni aniglash magsadida ikkata guruh
belgilari bir-biri bilan solishtirildi. Revmatoid artrit va osteoartroz kasalliklarida me’da
osti bezi shikastlanishi yallig‘lanish jarayonida shikastlangan bo‘g‘imlar soni,
bo‘g‘imlardagi funksional yetishmovchilik bilan bog‘ligligi yo‘qligi aniglandi.
Kalit so‘zlar: revmatoid, osteoartroz, artrid, rentgenologik, me’da osti bezi.

AHAJIN3 TPSIMbBIX ITOPAKEHUH MO KEJNYJOUYHOM KEJE3bI ITIPA
PEBMATOUIHOM APTPUTE U OCTEOAPTPO3E U CPABHEHMUE,
MHOJIYYEHHBIE PE3YJIBTATDBI

AHHOTALIUA
B cmamve cpasnusanucy cumnmomsi 08yx epynn ¢ yeivio 8vlasieHUs. haKmopos,
8bI3bIBAIOUSUX NOBPENHCOEHUE NOONHCETYOOUHOU Jicelle3bl NPU PEBMAMOUOHOM apmpume
u ocmeoapmpo3se. bvino obnapysiceno, umo nospedicoenue nooxHcenyOOUHOU Jicene3vl
npu  peemMamoudHoM apmpume U O0CmMeoapmpo3e He C813aHO C KOAUUeCmEoM
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CYCMaeo8,  NOBPEN’COEHHBIX — BOCHNANUMENbHbIM — NPOYECCOM,  (QYHKYUOHATLHOU
HeO00CmamoyHOCmbvlo CyCmagos.

Kniouegvie cnoea: DPesMamouonbli, ocmeoapmpos, apmpum,
PEHM2eHOI02UYeCKUL, NOONHCENYOOUHAs dHcelle3d.

Revmatoid artrit (RA) va osteoartroz (OA) kasalliklari bo‘g‘im sistemasi
kasalliklari bo‘libgina qolmay, ma’lum darajada ichki a’zolarga ham o‘z ta’sirini
o‘tkazadi, jumladan, me’da osti beziga ham. Bu kasalliklarda me’da osti bezi
shikastlanib, klinik jihatdan har doim ham namoyon bo‘lavermaydi, laborator va
instrumental tekshirishlarda aniglanadi. Bu ikkala kasallikning gaysi birida me’da osti
bezi shikastlanishi ko‘proq uchrashi, kasallikning gqanday kechishi va klinik
ko‘rinishlarida ko‘proq uchrashi, bu kasalliklarda me’da osti bezi (MOB)
shikastlanishini keltirib chigaruvchi omillarni aniglash magsadida ikkala guruh
quyidagi belgilari orgali bir-biri bilan solishtirildi.

Agar revmatoidartrit va osteoartrozda me’da osti bezi bevosita shikastlansa, demak
kasallik gancha davom etsa, shikastlanish shuncha ortib borishi kerak. 1 — va 2 —
jadvallarda revmatoid artrit va osteoartroz kasalliklarida me’da osti bezining kasallik
davomiyligiga bog‘ligligi tasvirlangan.

1 —jadval. RA kasalliklarining davomiyligi

Kasallik davomiyligi Bemorlar soni
Asosiy nazorat
5 yilgacha 8
6-10 yil 13 3
11-15yil 5
16-20 yil 5
21-25 yil 4
2-jadval.
OA kasalliklarining davomiyligi
Kasallik davomiyligi Bemorlar soni
Asosiy nazorat
5 yilgacha 2
6-10 yil 1 2
11-15 yil 1 4
16-20 yil
21-25 yil 1
26-35 yil 1
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Buning grafik ko‘rinishi quyidagicha bo‘ladi
120

100 >

80 7

60 /

OA

40 v

20

O 2 T T T

5 yilgacha 6-10 yil 11-15 il 16-20 yil ‘ 21-25yil

26-35 yil

Bu diagrammadan revmatoid artritda kasallik davomiyligi uzaygan sari MOB
shikastlanishi oshib borgani, osteoartrozda esa kasallik davomiyligiga bog‘liq emasligi
ko‘rinib turibdi.

Yuqorida aytilganidek, bemorlarda shikastlangan bo‘g‘imlar soni RA 1
bemorlarda 20 — 46 ta, OA li bemorlarda2 — 6ta, shulardan asosiy guruhdagi RA li
bemorlarda 23 — 46ta, OA li bemorlarda2 — 4 ta bo‘g‘im shikastlangan, nazorat guruhda
esa RA li bemorlarda 20 — 40 ta, OA li bemorlarda 2 - 6 ta bo‘g‘im shikastlanganligi
aniglandi (3.2-diagramma).

50
45 -
40
35 -

30 7 —— = Nazorat QA

2 Asosiy QA

20 + -
= Nazorat BA

15 1 ——=- AsosiyRA
10

Shikastlangan bo'g'imlar soni

Shikastlangan bo‘g‘imlar sonining MOB shikastlanishi bilan bog‘ligligi
Ikkala guruhni solishtirganda RA li bemorlarda shikastlangan bo‘g‘imlar soni
orasidagi farq unchalik katta emas, OA li bemorlarda esa aksincha, nazorat guruhidagi
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bemorlarda nisbatan ko‘proq bo‘g‘imlar shikastlangan. Bundan kelib chiqadiki, MOB
ga shikastlangan bo‘g‘imlar soni ta’sir etmaydi.

Asosiy guruhda RA i bemorlarning 21 tasida Il-chi (77,8%), 5 tasida Ill-chi
(18,5%), 1 tasida IV-chi (3,7%) rentgenologik bosqgichlari aniglandi, I-chi
rentgenologik bosqichli bemorlar yo‘q. OA 1i bemorlarningltasida Il-chi (33,3%), 2
tasida Ill-chi (66,7) rentgenologik bosqgichlari aniglandi, I- va 1V-chi rentgenologik
bosqichli bemorlar yo‘q.

Nazorat guruhida esa RA li bemorlarning 3 tasi I-chi (27,3%), 8 tasi I1-chi (72,7%)
rentgenologik bosgichida, I11- va V- rentgenologik bosqichli bemorlar yo‘q. OA 1i
bemorlarning 3 tasi I-chi (33,3%), 3 tasi Il-chi (33,3%) va yana 3 tasi Il1-chi (33,3%)
rentgenologik bosgichida, 1V-chi rentgenologik bosqichli bemorlar yo‘q (3-va 4-
diagrammalar).

B Asosiy
30 17 Nazorat
e ]8.5

| Il I v

3. RA rentgenologik bosqichlarining MOB shikastlanishi bilan bog‘ligligi

70
60
50

40
B Asosiy
30 ‘ Asosiy
Nazorat

20 ‘
10 ‘
== -l O
| 1] 1] v

4. OA rentgenologik bosqichlarining MOB shikastlanishi bilan bog‘ligligi
Bu tahlillar shuni ko‘rsatadiki, MOB shikastlanishi belgilari bo‘g‘imlarida
chuqurroq o‘zgarish bo‘lgan bemorlarda ko‘proq.
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MOB  shikasatlanishini  kasallikning muhim belgilaridan biri  bo‘lgan
bo‘g‘imlardagi funksional yetishmovchilik bilan bog‘ligligini tahlil qilinganda
quyidagi ko‘rsatgichlar belgilandi (5-va 6-diagrammalar): asosiy guruhda RA i
bemorlarda bo‘g‘im funksional yetishmochiligi (BFE) ning I darajasi yo‘q, II darajasi
21 tasida (77,8%), 11l darajasi 6 tasida (22,2%), OA li bemorlarda BFE ning | va 1l -
darajasi yo‘q, II darajasi hamma bemorda kuzatildi. Nazorat guruhida esa RA li
bemorlarda BFE ning | darajasi 4 tasida (36,3%), Il darajasi 6 tasida (54,6%), Il
darajasiltasida (9,1%), OA li bemorlarda BFE ning | darajasi 4 tasida (33,3%), Il
darajasi 3 tasida, Il —darajasi 2 tasida kuzatildi.

S0
77,8

80

70

60 54,6

50

40 36,3 W Asosiy

m Nazorat
30 22,2

20
9,1
10
0
1]

|—Daraja |I-Daraja |||—Daraja

5. RA kasalligida bo‘g‘imlar funksional yetishmovchiligining MOB shikastlanishi
bilan bog‘liqligi
120

100
100

80

&0 .
44,5 BMAsosy
33,3 W Nazorat

22,2

40

20

0 0
0

I-Daraja II-Daraja ll-Daraja

6. OA kasalligida bo‘g‘imlar funksional yetishmovchiligining MOB shikastlanishi
bilan bog‘ligligi
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Bu ko‘rsatgichlar kasallikda bo‘g‘imlarning funksional yetishmovchiligi darajasi
MOB shikastlanishiga ta’siri kamligini ko‘rsatadi (5 - va 6 - diagrammalar).

RA ning faolligini MOB ga ta’sirini aniqlash uchun ham yana raqamlarga murojaat
etdik. Yugoridaaytilganidek, bemorlarda | darajali faollik kuzatilmadi. Asosiy
guruhdagi bemorlarning 20 tasida Il darajali (74%), 7 tasida I11 darajali (26%) faollik
darajalari aniglandi. Nazorat guruhida barcha bemorlarda Il darajali faollik aniglandi.
Bu jarayonning faollashuvi oshishi MOB ga ta’sir etadi (7-diagramma).

30
25
20
15
2
10
1
5

0

W |ll-Daraja

|I-Daraja

Aspsly WNazorat

7. RA faollik darajalarining MOB ga ta’siri

Revmatoid omil asosiy guruhda 22 ta bemorda (81,5%) aniglangan, 5 ta bemorda
(18,5%) bo‘lmagan. Nazorat guruhida 2 ta bemorda (18,2%) aniglangan, 9 ta bemorda
(81,8%) reaksiya manfiy natija bergan. Bu ko‘rcatgichlar adabiyotlardagi
ma’lumotlarni yana bir bor tasdigladi (8-diagramma).

100
90
80
70 A
60
50
40
30
20
10

0

RO mushat
B RO manfiy

Asosiy Nazorat

8. Revmatoid omilning MOB ga ta’siri.

Tayanch-harakat tizimini tahlil gilganda, RA va OA kasalliklarida MOB
shikastlanishi yallig‘lanish jarayonida shikastlangan bo‘g‘imlar soni, bo‘g‘imlardagi
funksional yetishmovchilik bilan bog‘ligligi yo‘qligi aniqlandi. Bo‘g‘imlardagi
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o‘zgarishlarning chuqurligi, yallig‘lanish jarayonining faollashuvi esa ta’sir ko‘rsatishi
ma’lum bo‘ldi. Bo‘g‘imlarida 1 -bosqichdagi rentgenologik o°zgarishlar bo‘lgan
bemorlarda MOB shikastlanish belgilari yo‘q, chuqurroq bo‘g‘im o‘zgarishlari bo‘lgan
bemorlarda MOB shikastlanish alomatlari bor. RA kasaligida bo‘g‘imlarida III —va IV
— bosqichli rentgenologik o‘zgarishlar bo‘lgan bemorlarning barchasida MOB
shikastlangan. OA li bemorlarda jarayonni solishtirganda MOB shikastlanishi bo‘g‘im
shikastlanishining Ill-bosqichida bo‘lgan bemorlarda II — bosgichli bemorlarga
qaraganda ko‘proq.

RA ning faolligining 111 darajasi MOB shikastlanlangan bemorlarda bor, MOB
shikastlanmagan bemorlarning barchasida Il darajali faollik kuzatildi. Bundan
kasallikning faolligining oshishi MOB ta’sir etishini bildiradi.
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SHAMOL EROZIYASIGA QARSHI YANGI IHOTA DARAXTZORLARINI
BARPO ETISH

Raximov Jo‘ra Suyunovich
“TIQXMMI” MTU Qarshi irrigatsiya va agrotexnologiyalar instituti
Umumtexnik fanlar kafedrasi dotsenti,

Doktorant, Yorqulova Shoxsanam Kamol qizi
Juraraximov_1964@mail.ru

Annotatsiya.  Qashgadaryo viloyatining qadimdan  sug ‘oriladigan,  taqirsimon
tuproglarida yangi ikotazorlar tashkil etish, g ‘o ‘za, kuzgi bug ‘doy va takroriy ekin sifatida soya
o ‘simligining ozig-ovqat xavfsizligida tutgan o ‘rni va uning jozibadorligi.

Kalit so ‘zlar: Tuproq, kuchli shamollar, yengil tuproq, gum zarrachalari, g ‘o za,
soya o ‘simligi, agroximikatlar, kuzgi bug ‘doy, takroriy ekin, taqir tuproq.

Annotation: The role of cotton, winter wheat and soybean as a repeat crop in
the food security and its attractiveness, establishment of new hedgerows in the
anciently irrigated, barren soils of Kashkadarya region.

Keywords: Soil, strong winds, light soil, sand particles, cotton, soybeans,
agrochemicals, winter wheat, repeated cropping, barren soil.

O‘zbekiston Respublikasining sug‘orma dehqonchilik bilan shug‘ullaniladigan
hududlarida tuprog va ekinlar tezligi kuchli deflyatsiya jarayonlaridan (> 15 m/s)
sezilarli darajada zarar ko‘radilar. Tezligi kuchli shamollar paytida, mexanik tarkibi
yengil tuproqlar harakatga kelib, chang bo‘ronlarni keltirib chiqarishi natijasida
tuproglarning eng unumdor gismlari chang holatida o‘choglardan uchib ketadi, qum
zarrachalari esa goho havoga ko‘tarilib, goho yerga tushib, tuproq ustidagi
zarrachalarni qo‘zg‘atib, havoga ko‘taradi, ular o‘z navbatida ekinlar bargini teshib,
o‘sish nugqtasini kesib ketadi, bu holatda, ko‘pincha g‘o‘zani qayta yoki qisman qayta
ekishga to‘g‘ri kelib, ekin hosili kech pishadi, uning sifati buziladi, gayta ekish uchun
ko‘p urug‘, yonilg‘i, moylash mahsulotlari, agroximikatlar sarflanadi, katta iqtisodiy
zarar yetkazadi va tuprog bilan agroximikatlar havoga ko‘tarilib, atrof mubhitni
zararlaydilar, shuning uchun ham shamol eroziyasiga garshi kurash qishloq xo‘jaligida
igtisodiyotni va ekologik ahamiyat kasb etadi.
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Qashgadaryo viloyatining Qarshi va Koson tumanlaridagi, kuchli shamol zonasi
och tusli bo‘z va tagirsimon tuproqlar hududida shamol eroziyasiga garshi yangi ihota
daraxtzorlarini barpo etish orqali g‘o‘za, kuzgi bug‘doy hamda takroriy soyaning
agrotexnik choralarini ahamiyati to‘g‘risida ilmiy tadqiqot ishlari olib borilmagan va
ushbu ishlarni amalga oshirish bugungi kunning dolzarb muammolaridan biri
hisoblanadi.

Janubiy xududning shamol eroziyasiga garshi kurashda yangi ixotazorlarni
barpo gilish orgali toboro oshib borayotgan suv tangisligining salbiy ogibatlarini
kamaytirish, daryo suvlarini igtisod gilishga yangidan ilmiy yondashib, Qashgadaryo
viloyatining taqirsimon tuproqlari sharoitida g‘o‘za, kuzgi bug‘doy va takroriy soyani
sug‘orish taritiblarini qo‘llash, uning tuprogni suv-fizik xossalariga, suvdan samarali
foydalanish, atrof muhitni muhofazalash hamda g‘o‘za, kuzgi bug‘doy va takroriy
soyaning o°‘sishi, rivojlanishi, paxta va don hosildorligiga ta’sirini aniglashdan
iboratdir.

Yillar davomida muttasil sug‘orma dehqonchilikda g‘o‘za, kuzgi bug‘doy va
boshga gishlog xo‘jaligi ekinlarini shamol va irrigasiya eroziyasiga moyil bo‘lgan
tuproglar sharoitida sug‘orish texnologiyasi elementlarini modelashtirish keng
ko‘lamli 1shlar amalga oshirilmoqda. Yerlarning meliorativ holatiga ta’sirini o‘rganish
bo‘yicha respublikamizda Q.M.Mirzajonov, N.F.Bespalov, G.A.lbragimov,
SH.N.Nurmatov, M.X.Xamidov, B.F.Kambarov, K.M.Beysenboyev, L.A.G ofurova,
D.D.Umarova, S.B.Bo‘riyev, N.E.Malaboyev, T.Rajabov, = M.Mahmudov
A.Abdukarimov, S.Isayev, I.Xoshimov va xorijda D.Balla, S.Maasen, J.Andersson,
B.Wedding, K.Tonderski, K.M.Keinzler, A.S.Qureshi, M.Qadir kabi olimlar va
boshgalar tomonidan keng gamrovli ilmiy tadgiqotlar olib borilgan.

Tadgiqot natijalarining ilmiy ahamiyati kuchli shamol eroziyasi targalgan
xududlarida yangi ihotazorlarni barpo etish orqgali toboro oshib borayotgan suv
tangisligining salbiy oqgibatlarini kamaytirish, daryo suvlarini igtisod gilishga yangidan
ilmiy yondashib, Qashqadaryo viloyatining och tusli bo‘z va tagirsimon tuproglari
sharoitida g‘o‘za, kuzgi bug‘doy va takroriy soyani sug‘orish tartiblarini ishlab chiqish
hamda uning tuprogning suv-fizik xossalariga, g‘o‘za, kuzgi bug‘doy va takroriy
soyaning o‘sishi, rivojlanishi va hosildorligiga ta’sirini aniqlashdir.

Qashgadaryo viloyatining gadimdan sug‘oriladigan, tagirsimon tuproglarida yangi
ihotazorlar tashkil etish, g‘o‘za, kuzgi bug‘doy va takroriy ekin sifatida soya o‘simligini ekish
magsadga muvofiqdir .

Janubiy xududlarda ko‘proq shamol eroziyasiga garshi kurashda yangi ihota
daraxtzorlarini tashkil etish, g‘o‘za, kuzgi bug‘doy va takroriy soyani sug‘orish
tartiblari, sug‘orish soni, mavsumiy sug‘orish meyori, suv istemoli, g‘o‘za, kuzgi
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bug‘doy va takroriy soyaning o°‘sishi, rivojlanishi, paxta va donning hosildorligi
oshganligi kuzatiladi.

IImiy tadgiqgotlar laboratoriya va dala tajribalarini o‘tkazish, fenologik kuzatish
va  biometrik  o‘lchashlar  “Metodika  Gosudarstvennogo  sortoispitaniya
selskoxozyaystvennix kultur”, “Dala tajribalarni o‘tkazish uslublari” (O‘zPITT)
asosida olib boriladi. Soya hosili ma’lumotlari B.A.Dospexovning “Metodika
polevogo opita” manbasidagi dispersion tahlil uslubi hamda kompyuter dasturi
yordamida matematik-statistik tahlil qilish uslubiy qo‘llanmalariga rioya gilingan
holda o‘tkaziladi.

Qishloq xo‘jaligi ekinlaridan yuqori hosil olish, sug‘oriladigan yerlardan samarali
foydalanish, global iqlim o°zgarishlari kuzatilayotgan sharoitda mavjud suv
manbalaridan ogilona foydalangan holda ekologik toza mahsulot yetishtirish bugungi
kunning dolzarb talablaridan hisoblanib buning uchun ekinlarning talabiga mos
ravishda sug‘orish usuli va tartibini qo‘llash talab etiladi.

Ta’kidlash joizki, inson organizmi maromida faoliyat ko‘rsatishi uchun ogsilga
talab bir kunda uning vaznining har bir kilogrammi uchun 0,7 gr dan kam bo‘Imasligi
lozim. Keyingi vyillarda ozig-ovgat maxsulotlari va chorva uchun yem ishlab
chigarishning jadallashishi soya doni yetishtirishni ko‘paytirishni tagozo etmokda.

Soyadan ishlab chigariladigan asosiy mahsulotlar - bu soya uni va soya moyidir.
Soya uni gandolatchilik mahsulotlari, to‘ldiruvchilar, go‘sht, sut, pishlogq o‘rnini
bosuvchi mahsulotlar ishlab chiqarishda qo‘llaniladi. Moyi esa oziq-ovqatda,
mayonez, margarin ishlab chiqgarishda ishlatiladi. Ko‘pgina olimlar va ishlab
chiqgaruvchilar “soya - 0zig-ovqat, yem-xashak va kelajak™ deyishadi. Soya yordamida
to‘la qimmatli o‘simlik ogsili ishlab chigarish muammosi hal etiladi. So‘ngi yillarda
soya yetishtiriladigan maydonlar keskin ko‘paydi, natijada soya ekinini asosiy
maydonlarda yetishtirish, uning agrotexnikasi, sug‘orish usuli va sug‘orish tartibi
bo‘yicha ilmiy izlanishlarni olib borishni talab yetadi.

Tuprogning granulometrik mexanik tarkibi. Tuprogning tuzilishi va tarkibi.
Tuprogning texnologik xossalari.

Tuprogning suvga chidamlilik mikro va mikroagregatlar tarkibi.
Tuprogni cheklangan dala nam sig‘imini aniglash (CHDNS).
Tuprogni suv o‘tkazuvchanligini aniglash

Tuprogni hajm massasi, solishtirma vazni va g‘ovaklik darajasi.
Tuprogni mikroagregatlar va granulometrik tarkiblari.

Tuprogni agrokimyoviy tavsifi (chirindi, SO, N, P,N-NO3 P,0s5, K; O)
Tuprogni kalloid-il zarrachalarining guruxiy tarkibi.
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Xulosa. Shamol eroziyasi jarayonlari, ularning targalgan hududlari, salbiy

oqibatlari va ularga qarshi kurash bo‘yicha Respublikamizda va xorijda o‘tkazilgan

iImiy-

1.
2.

tadgiqot ishlarining sharxi:
Tadqiqot obekti va o‘tkazish uslublari.
Dalani himoyalovchi, ixota daraxtzorlari polosalarining shamol eroziyasi
jarayonlari, g‘o‘zaning o‘sishi, rivojlanishi va hosildorligiga ta’siri.
Kuzgi bug‘doydan turli kenglikda qilingan kulis to‘siglarining degradatsiya
jarayonlari va g‘o‘zani o‘sishi, rivojlanishi hamda hosildorlikka ta’siri.
Tez va baland o‘suvchi qishloq xo‘jalik ekinlaridan barpo qilingan kulis
to‘siglarining degredatsiya jarayonlariga , g‘o‘zaning o‘sishi, rivojlanishi va
hosildorligiga ta’siri.
Iglimning global isishi va suv tangisligi sharoitida Qashgadaryo viloyatining
sug‘oriladigan och tusli bo‘z va tagirsimon tuproqlari sharoitida degradasiyaga
qarshi kurashda kulislardan foydalangan holda g‘o‘zaning “Buxoro-6~,
“Buxoro-102”, kuzgi bug‘doyning “Ulug‘bek”, “Krasnadarskaya-99”,
soyaning “Nafis” va “Uzbekskaya-6" navlaridan yuqori va sifatli paxta va don
hosilini olish uchun egatlab va egat oralatib sug‘orish soni, sug‘orish muddati
va meyorlari ishlab chigilgan.
G‘o‘za navlarini CHDNSga nisbatan 70-70-70% tartibda egatlab
sug‘orilganda tuproq hajm massasi amal davri oxirida 0-30, 0-50, 0-70, 0-100
sm gatlamlarda tegishlicha 0,04-0,04-0,05-0,05 g/sm® oshgan bo‘lsa,
CHDNSga nisbatan 75-75-75% tartibda egat oralatib sug‘orilganda esa 0,03-
0,03-0,04 g/sm® ga kamroqg zichlangan holda suv o‘tkazuvchanlik egatlab
sug‘orishda 789,2 m®ga, tegat oralatib sug‘orishda 900,4 m3/ga ni tashkil
etganligi aniglangan.
Kuzgi bug‘doyning Krasnadarskaya-99 navini egat oralatib sug‘orish, kulislar
bilan himoyalangan dalaning 3-variantda nazoratga nisbatan 6,2 s/ga ni,
shunday kuzgi bug‘doyni egat oralatib sug‘orish, kulislar bilan himoyalangan
dala 4-variantida nazoratga nisbatan 4,9 s/ga yuqoriligi kuzatilganligi
aniglangan.
Soyaning Uzbekskaya-6 navini egat oralatib sug‘orish, kulislar bilan
himoyalangan dalaning 3-variantda nazoratga nisbatan 6,3 s/ga ni, shunday
soyani egat oralatib sug‘orish, kulislar bilan himoyalangan dala 4-variantida
nazoratga nishbatan 5,0 s/ga yuqoriligi kuzatilganligi aniglangan.
Qashgadaryo viloyatining sug‘oriladigan och tusli bo‘z va taqgirsimon
tuproqlari  sharoitida g‘o‘zaning Buxoro-6”, “Buxoro-102”, kuzgi
bug‘doyning “Ulug‘bek”, “Krasnadarskaya-99”, soyaning ‘“Nafis” va
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“Uzbekskaya-6" navlaridan yuqori va sifatli paxta va don hosili yetishtirish
uchun quyi dagilarga e’tibor qaratiladi.

G‘o‘zaning Buxoro-102 navini egat oralatib sug‘orishda sug‘orish oldi tuproq
namligi CHDNS ga nisbatan 70-70-70% tartibda, 1-4-1 tizimda, 700-750 m®/ga
sug‘orish meyorida 6 marta sug‘orish, mavsumiy sug‘orish meyori 4200 m®/ga
bo‘lishi;

- kuzgi bug‘doyning Krasnadarskaya-99 navini egat oralatib sug‘orishda
sug‘orish oldi tuproq namligi CHDNS ga nisbatan 75-75-75% tartibda, 1-4-1 tizimda,
700-750 m3/ga sug‘orish meyorida 6 marta sug‘orish, mavsumiy sug‘orish meyori
4200 m3/ga bo‘lishi;

- soyaning Uzbekskaya-6 navini egat oralatib sug‘orishda sug‘orish oldi tuproq
namligi CHDNS ga nisbatan 70-70-70% tartibda, 1-4-1 tizimda, 700-750 m®/ga
sug‘orish meyorida 6 marta sug‘orish, mavsumiy sug‘orish meyori 4200 m%/ga bo‘lishi
tavsiya etiladi.
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ANNOTASIYA
Magolada revmatoid artrit kasalligining kelib chigish sabablari, qon tahlilllari,
epidemiologiyasi, etiologiyasi, genetik (irsiy) moyilligi, tashxisi va davolash usullari
hagqida fikr yuritilgan. Kasallik irsiy moyilligi bo ‘Igan shaxslarda immun tizimining
buzilishiga olib keladigan infektsiya natijasida rivojlanashi haqgida fikrlar keltirilgan.
Kalit so‘zlar: Revmatoid artrit, leykotsit, eritrosit, autoimmune, Gipotermiya,
giperinsolyatsiya,

JIJEYUEHUE PEBMATOUIHOI'O APTPUTA, HECTEPOU/IHbBIE
INPOTUBOBOCITAJIMTEJ/IBHBIE ITPEITAPATBI

AHHOTAITAA
B cmamuve pacemampusaromci npuduHbsl peemamoudﬂoeo apmpumd, AaAHAIU3bl
Kpoeu, anudeMuwzoeuﬂ, 2MuoJlocuA, ceHemuuecKad (HaCﬂedcmeeHHaﬂ)
l’lpeapaCI’ZOJZODfCGHHOCWIb, Ouaenocmuka u JleyeHrnue. Bbl]lu BbICKA3AHbL

npeonoodcenus, umo 3a0o0jesaHue pazeueaemcs 6 peszyibmame UHpexyuu,
8bI3bIGAOUCU  HADYUEHUEe UMMYHHOU Ccucmemvl y Juy C HACIeOCMBEHHOU
npeopacnooHCeHHOCMbIO.

Knioueevie cnoea: pesmamouomuviii apmpum, JeUKOYUMbL, SPUMPOYUMDL,
aymouMmyHHble 3a00/1e8aHUsl, NePeoXIaANCOeHUe, 2UNEPUHCOTIAYUSL.
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Revmatoid artrit — murakkab autoimmun patogenezli noaniq etiologiyali eroziv-
destruktiv poliartrit tipi bo‘yicha asosan kichik bo‘g‘imlarning shikastlanishi bilan
kechadigan biriktiruvchi to‘gimalarning tizimli kasalligidir. Bugungi kunda
kasallikning rivojlanishi sabablari noma’lum. Bilvosita ma’lumotlar: qgonda
leykotsitlar sonining va eritrositlar cho‘kish tezligining (ECHT) ortishi — jarayonning
infektsion tabiatli ekanligiga ishora giladi. Taxmin gilinishicha, kasallik irsiy moyilligi
bo‘lgan shaxslarda immun tizimining buzilishiga olib keladigan infektsiya natijasida
rivojlanadi; bunda to‘gimalarda saglanadigan va bo‘g‘imlarning zararlanishiga olib
keladigan immun komplekslari (antitanalar, viruslardan va boshqgalardan iborat) hosil
bo‘ladi. Ammo revmatoid artritni antibiotiklar bilan davolashning samarasizligi,
ehtimol, bu taxminning noto‘g‘riligidan dalolat beradi.

Kasallik juda erta sodir bo‘ladigan yuqori nogironlik (70%) bilan ajralib turadi.
Kasallik tufayli o‘limning asosiy sabablari infektsion asoratlar va buyrak
yetishmovchiligi hisoblanadi.

Revmatoid artritni davolash asosan og‘rigni yengillashtirish, kasallikning
rivojlanishini  sekinlashtirish va jarrohlik aralashuvi yordamida zararlangan
to‘qimalarni tiklashga qaratilgan. Zamonaviy vositalar yordamida kasallik erta
aniglansa, uning bo‘g‘imlar va boshqa to‘qimalarga yetkazishi mumkin bo‘lgan zarari
sezilarli darajada kamayadi.

Kasallik birinchi marta o‘zini og‘ir jismoniy zo‘riqish, hissiy shok, charchoq,
gormonal moslashuv paytida, noxush omillar yoki infektsiyaning ta’siri natijasida
namoyon qgiladi.

Epidemiologiya

Revmatoid artrit butun dunyoda tarqalgan bo‘lib, barcha etnik guruhlarga ta’sir
ko‘rsatadi. Tarqalganligi 0.5-1% (keksalarda 5% gacha). Har yili 100 000 aholidan 5-
50 tasi kasallikka yo‘ligadi. 2010 yilda 49 mingga yaqin odam revmatoid artritdan
vafot etgan.

Kasallik boshlanadigan o‘rtacha yosh ayollar uchun 40-50 yoshni tashkil giladi,
erkaklar uchun esa biroz ko‘proq. Ushbu kasallikka ayollar erkaklarga qaraganda 3-5
marta ko‘proq chalinishadi.

Etiologiya

Autoimmun kasalliklarning ko‘pchiligida bo‘lgani kabi, revmatoid artrit
rivojlanishida uchta asosiy omilni (revmatologik triada) arjatib ko rsatish mumkin:

Genetik (irsiy) moyillik

« Autoimmun reaktsiyalariga irsiy moyillik.

o MHC II sinfining ma’lum bir antigeni: HLA-DR1, DR4 tashuvchilarida ko‘proq
kuzatiladi

Infektsion omil: Revmatik kasalliklarning gipotetik triggerlari
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« Paramiksoviruslar — parotit, gizamiq, respirator-sintsitsial infektsiyalar,
viruslar;

. Gepatoviruslar — gepatit B virusi;

« Gerpresviruslar — oddiy gerpes viruslari, o‘rab oluvchi lishay, sitomegalovirus;

« Epshteyn-Barr virusi;

« Retroviruslar — T-limfotrop virus.

Boshlovchi omillar

. Gipotermiya, giperinsolyatsiya, zaharlanishlar, mutagen dorilar,
endokrinopatiyalar, stresslar va boshqgalar.

Ayollarda emizish davomiyligi revmatoid artrit rivojlanish ehtimolini pasaytiradi.
24 oy va undan ko‘proq vaqt davomida emizish RA rivojlanishining xavfini ikki
martaga kamaytiradi.

Tashxis

Qonni tahlil gilayotganda ECHT, revmatoid omil (revmo-faktor), trombotsitlar
soni va boshqalar tekshiriladi. Eng ilg‘or tahlillar antitanalarning sitrulin-saglovchi
siklik peptidga titri, anti-CCP hisoblanadi. Ushbu indikatorning o‘ziga xosligi
taxminan 90% ni tashkil etadi, shu bilan birga u revmatoid artrit bilan xastalangan
bemorlar zardobining 79% ida bo‘ladi.

Diagnostik jihatdan muhim klinik xususiyatlar — yallig‘langan bo‘g‘imlar
sirtidagi teri rangining o‘zgarishlari yo‘qligi, qo‘l barmogqlari bukuvchi yoki
yozuvchilarining tendonsinovitlari  rivojlanishi va amiotrofiyalar, tipik kaft
deformatsiyalari («revmatoid bilak») shakllanishi.

Infektsiya mavjud bo‘lganda yoki unga shubha qgilinganda (sil, iersinioz va hokazo)
tegishli antibakterial preparat bilan terapiya kerak bo‘ladi. Bo‘g‘imlardan tashqari
yorgin ko‘rinishlar bo‘lmaganda (masalan yuqori isitma, Felti sindromi yoki

polinevropatiya) artikulyar sindromni davolash nosteroid yallig‘lanishga qarshi
preparatlarni (NYQP) tanlash bilan boshlanadi. Bir vaqtning o‘zida eng ko‘p
yallig‘langan bo‘g‘imlarga kortikosteroidlar kiritiladi. Kasallikning immunokompleks
tabiati plazmaferez kurslarining o‘tkazilishiga ko‘rsatma beradi va bu aksariyat
hollarda sezilarli ta’sir ko‘rsatadi. Ushbu terapiya natijalarining beqarorligi bazisli
vositalarni qo‘shilishiga ko‘rsatma bo‘lib hisoblanadi. Ushbu dori-darmonlar sekin
ta’sir ko‘rsatadi, shuning uchun kamida 6 oy davomida qo‘llanilishi kerak, agar
terapiya ijobiy ta’sir ko‘rsatsa, ular bilan davolanish yana davom ettiriladi (yillab).
Revmatoid artritni davolashda osteoporoz profilaktikasi — ichakda so‘rilishini
oshirish va uning organizmdan chiqib ketishini kamaytirish yo‘li orqgali buzilgan
kaltsiy muvozanatini tiklash muhim o‘rin tutadi. Osteoporozga qarshi chora-
tadbirlarning muhim tarkibiy qismi o‘zida ko‘p miqdorda kaltsiy saqlagan parhez
hisoblanadi. Kaltsiy manbalari sut mahsulotlari (aynigsa qattiq pishloglar, ularning
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100g miqgdorida 600-1000mg kaltsiy bo‘ladi, shuningdek eritilgan pishloglar; kamroq
miqdorda kaltsiy tvorog, sut va smetanada mavjud), bodom, o‘rmon yong‘oqlari va
yong‘oq, shuningdek vitamin D yoki uning faol metabolitlari bilan birgalikda kaltsiy
preparatlari sanaladi.

Davolashda bo‘g‘imlarning maksimal harakatchanligini ta’minlash va mushak
massasini saqlab qolish uchun mo‘ljallangan terapevtik mashqlar muhim ahamiyatga
ega.

Fizioterapevtik muolajalar va sanatoriya-kurortli davolash ikkilamchi ahamiyatga
ega va faqat artrit jiddiyligi yuqori bo‘lmaganida ishlatiladi.

Bargaror mono- va oligor artritda bo‘g‘imga oltin, ittriy va boshqalar izotopini
kiritish orqali, yoki jarrohlik yo‘li bilan sinovektomiya amalga oshiriladi.
Bo‘g‘imlarning barqaror deformatsiyalarida rekonstruktiv operatsiyalar o‘tkaziladi.

Tizimli medikamentoz terapiya to‘rt guruh preparatlarini qo‘llashni oz ichiga
oladi:

1. Simptomatik davolash — nosteroid yallig‘lanishga qarshi preparatlar (NYQP)
va glyukokortikosteroidlar (GKYS),

2. Bazisli antirevmatik preparatlar,

3. Sitostatik immunosupressantlar bilan gen-muhandislik biologik (kasallik
kechishini nazorat giluvchi) preparatlar.

Zamonaviy NYQP’lar araxidon kislotasi metabolizmining asosiy fermenti bo‘lgan
siklooksigenaza (SOG) faolligini bostirish orqali sezilarli yallig‘lanishga garshi
ta’sirga ega. SOG-1 va SOG-2 deb ta’riflangan va prostaglandinlar (PG) sintezini
boshqarishda turlicha rol o‘ynaydigan ikkita SOG izoshakllarining kashf qilinishi
alohida qiziqish tagdim etadi. NYQP’lar SOG izoshakllarining faolligini bostirishi
isbotlangan, ammo ularning yallig‘lanishga qarshi faolligi aynan SOG-2
ingibitsiyasiga bog‘liq.

Ko‘pchilik mashhur NYQP’lar avvalo SOG-1 faolligini bostirishadi, bu bilan
indutsiyalangan NYQP gastropatiya (xususan, eroziya va yaralar hosil bo‘lishi),
buyrak funktsiyalarining buzilishi, ensefalopatiya, gepatotoksiklik kabi asoratlar
tushuntiriladi.

Shunday qilib, SOG‘ni bloklash tabiatiga garab, NYQP’lar SOG-2 ingibitorlari
(«koksiblar») va noselektivlarga bo‘linadi.

Nisbatan selektiv bo‘lgan SOG-2 ingibitorlari vakillari meloksikam, lornoksikam
va «oksikam»larning boshqa vakillari va nimesulid hisoblanadi. Yuqori selektiv SOG-
2 ingibitorlari vakillari selekoksib va etorikoksib sanaladi. Ushbu preparat oshgqozon-
ichak tizimi tomonidan minimal nojo‘ya ta’sirga ega va shu bilan birga yuqori
yallig‘anishga qarshi va analgetik xususiyatlarini saglab qolgan bo‘ladi. SOG-2
ingibitorlari barcha dasturlarida NYQP’lardan foydalanishni talab etadigan revmatoid
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artritni davolashning barcha kurslarida qo‘llanilishi mumkin. Terapiyaning
boshlanishida yallig‘lanish jarayonining faol bo‘lganida meloksikam sutkasiga 15 mg
dozada buyuriladi va keyinchalik qo‘llab-quvvatlovchi terapiya sifatida sutkasiga 7,5
mg dozagacha tushiriladi. Nimesulid 100 mg dozada bir kunda ikki marta buyuriladi.

Selekoksib — SOG-2 ning maxsus ingibitori — sutkasiga ikki marta 100-200
mg‘dan dozada buyuriladi. Keksa kishilar uchun preparatning dozirovkasini tanlash
talab gilinmaydi. Ammo tana vazni o‘rtacha ko‘rsatkichdan (50 kg) past bo‘lgan
bemorlarda davolashni tavsiya etilgan eng kam dozadan boshlash tavsiya etiladi.

Ikki yoki undan ortig NYQP’larning birgalikda gabul qilinishidan qochish kerak,
chunki ularning samaradorligi o‘zgarishsiz qoladi, nojo‘ya ta’siri esa kuchayadi.

Biologik vositalar

Revmatoid artritda sinovial membranalar katta migdorda glyukoza-6-
fosfatdegidrogenaza fermentini chigaradi, bu esa hujayra membranasidagi disulfid
bog‘lamlarni buzadi. Bunda hujayra lizosomalaridagi fermentlarning «sizib chiqishi»
kuzatiladi va ular yon atrofdagi suyak va tog‘aylarni shikastlaydi. Bunga javoban
organizm sitokinlarni ishlab chiqaradi, ular orasida eng taniqlisi o‘sma nekrozi omili
(O‘NO) hisoblanadi. Sitokinlar tomonidan boshlab yuboriladigan hujayralardagi
reaktsiyalar kaskadi kasallikning alomatlarini yanada kuchaytiradi. O‘NO bilan bog‘liq
surunkali revmatoid yallig‘lanish ko‘pincha mehnatga layoqatsizlik va jismoniy
nugsonlarga olib keladigan bo‘g‘imlar va tog‘aylar shikastlanishiga sabab bo‘ladi.

Prognoz

Revmatoid artrit umr davomiyligini o°‘rtacha 3-12 yilgacha gisqartiradi. 2005-yilda
Mayo Klinikasi tomonidan o‘tkazilgan tadqiqot revmatoid artritdan aziyat chekadigan
bemorlarda boshqga xavf omillaridan gat’iy nazar (chekish, qandli diabet, alkogolizm,
semizlik va yugori xolesterin miqdori kabi), yurak kasalliklari rivojlanishi xavfi ikKki
barobar yuqori ekanligini ko‘rsatdi. Yurak kasalliklari rivojlanishi xavfini oshiruvchi
mexanizm noma’lum; surunkali yallig‘lanish mavjudligi muhim omil hisoblanadi.
Ehtimol, yangi biologik vositalardan foydalanish hayot davomiyligini uzaytiradi va
yurak-gon tomir tizimi uchun xavfni kamaytiradi hamda ateroskleroz rivojlanishini
sekinlashtiradi.
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ANNOTATSIYA

Ushbu maqolada gidrotexnik inshootlarda sodir bo ‘lishi mumkin bo ‘Igan
favqulodda vaziyatlar hamda ularning oldini olish, bartaraf etish yo ‘llari, gidrotexnik
inshootlarining xavfsizligi hamda xavfsizlikni ta’minlashga qo ‘yiladigan talablar
ko ‘rib chigilgan. Bundan tashqgari 2020-yil 1-may kunida Sirdaryo viloyati hududida
jovlashgan “Sardoba’ suv omborida sodir bo ‘Igan favqulodda vaziyat hamda ularni
bartaraf etish tadbirlaridagi FVDTning harakatlari bundan tashgari amalga
oshirilgan tadbirlar yoritilgan.

Kalit so“zlar: avariya, gidrotexnik inshoot, xavfsizlik, toshqin, talofat, texnogen.

ABSTRACT
This article examines possible emergencies in hydroelectric facilities as well as
ways to prevent, eliminate them, safety of hydroelectric facilities, and safety
requirements. In addition, on may 1, 2020, the emergency situation in the “Sardoba”
reservoir, located on the territory of the Syrdarya region, as well as the actions of the
Fvdt in the measures to eliminate them, were covered.
Keywords: accident, hydraulic structure, safety, flood, loophole, man-made.

AHHOTALIUA

B oanmnoii cmamve paccmampusaiomcest 603MONCHbIE YPE38blUAlIHble CUMYAYUL
HA 2UOPOMEXHUHECKUX COOPYNCEHUSX, A MAKNCe CNOCOObL UX NpeoynpexicoOeHus,
JUK8UOayul, 6e30nacHOCMb 2UOPOMEXHUYECKUX COOPYICeHUl U Mpedosanus K
obecneuenuio beszonacnocmu. Kpome moco, oceewenvt upeszgvluaiiivbie cumyayuil,
npouzoweouiue 1 mas 2020 2o0a na sodoxpanuiuwe “capooda’’, pacnonioiceHHom Ha
meppumopuu Coipoapvbunckoti obnacmu, a maxoice oeticmeusi Peom 6 MepOnpUsIMUsIX
No UX TUKBUOAUULU.

Kntouesvie cnoesa: asapus, cuopomexuuueckoe coopydicerue, 0e30nacHoCmb,
HABOOHEHUE, HCEPMBA, MEXHOLEHHDBLIL.
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KIRISH

Texnogen tusdagi favqulodda vaziyatlarga 7 xil ko‘rinishidagi falokatlar kiradi,
hamda bu falokatlar O‘zbekiston Respublikasi Vazirlar Mahkamasining 1998 vyil 27
oktabrdagi 455-sonli garorida “Texnogen, tabiiy va ekologik tusdagi favqulodda
vaziyatlar tasnifi’da ko‘rsatib o‘tilgan. Bu falokatlardan biri gidrotexnik inshootdagi
favaqulodda vaziyatdir. Gidrotexnika inshootlari-suv omborlari, to‘gonlari, daryolar,
soylar, kanallar va kollektordagi to‘g‘onlar, daryolarning o ‘zanlarini to ‘suvchi
inshootlar, suv oluvchi, suv o‘tkazuvchi, suv tashlash hamda girg‘oqglarni himoya qilish
inshootlari, gidroelektrostansiyalar, nasos stansiyalari. Gidrotexnika inshootlarining
xavfsizligi-gidrotexnika inshootlarining fugarolar hayoti, sog‘ligi va gonuniy
manfaatlari, jismoniy hamda yuridik shaxslarning mol-mulki, atrof-muhit va xo‘jaligi
obyektlari himoya gilinishini ta’minlash imkonini beruvchi holat.

ADABIYOTLAR TAHLILI VA METODLAR

O<zbekiston Respublikasida hozirgi paytda 53 ta suv ombori, daryo suvlarini
iste’molchilarga tagsimlab beruvchi 150 dan ortig suv to‘g‘onlari, 28122 km
uzunlikdagi magistral kanallar va boshga suv inshootlari mavjud. Bunday inshootlar
har ganday favqulodda vaziyatlar yuz berganda (harbiy holatda ham, tinchlik davrida
ham) katta xavf tug‘diradi. Gidrotexnika inshootlarning ayrimlari katta shaharlar va
yirik aholi yashash joylari yaqinida joylashgan bo‘lib, yuqori darajadagi xavfli
obyektlar hisoblanadi. Gidrotexnik inshootlari, ko‘rsatkichlariga ko‘ra har xil bo‘ladi:

1) joylashgan o‘rniga ko‘ra:

a) yer usti inshootlari (daryo, ko‘l, kanal va h.k);

b) yer osti inshootlari (o‘tkazuvchi quvurlar, tunellar va h.k).
2) foydalanish maqgsadiga ko‘ra:

a) suv-energetika inshootlari;

b) suv ta’minoti inshootlari;

v) sug‘orish inshootlari;

g) chigindi suvlarni chigarish inshootlari;

d) baligchilik xo‘jalik inshootlari va hokazo.

3) vazifasiga garab:

a) GES lar va boshga suv inshootlari (to‘g‘onlar va boshqalar);
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b) suv o‘tkazish inshootlari (kanallar, tunellar, quvur o‘tkazgichlar);
v) tarnovlar, osma quvurlar va h.k.;
g) tashlandiq suv inshootlari (ortigcha suvni chigarish uchun).

Gidrotexnik inshootlarning buzilishi juda kata hududlarni, jumladan: shaharlar va
aholi yashash joylarni, sanoat tarmoglarini va moddiy resurslarni suv ostida golishiga
olib kelishi mumkin, oqibatda juda katta ham ma’naviy, ham moddiy zararlarni olib
kelishiga sabab bo‘ladi. Gidrotexnik inshootlari quyidagi ta’sirlar natijasida buziladi:

1) tabiiy ofatlar oqgibatida (zilzila, ko‘chki, jala yomg‘irlar yuvib ketish va boshqgalar);
2) uskunalarning tabiiy yemirilishi va eskirishi;
3) inshootni loyihalash va qurishdagi xatoliklar;

4) suvlarni ishlatish qoidalarini buzilishi;

5) portlatishlar ogibatida (harbiy harakatlar, terrorchilik va boshqalar).

1-rasm. Gidrotexnika inshootlari hududi chegarasida obyektlar qurish tagiglandi.
Gidrotexnik inshootlarining buzilishi natijasida muayyan oqibatlarga olib keladi,
jumladan:
-Gidrotexnik inshooti 0z vazifasini bajarmay qo‘yishi;
- suv to‘lginini insonlarga zarar yetkazishi va turli inshootlarni buzilishi;

-hududlarni suv bosib, mol-mulkka, yerlarga, moddiy resurslarga va boshga
obyektlarga jiddiy moddiy zarar keltiradi.
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Shuning uchun bunday inshootlardan foydalanuvchi tashkilotlar zimmasiga
ularning xavfsizligini ta’minlash maqgsadida “Fuqaro muhofazasi to‘g‘risida”gi
gonunining 8,9-moddalarida ko‘rsatib o‘tilgan majburiyatlar yuklab qo‘yilgan. Unga
ko‘ra bunday xavfli obyektlarni loyihalash, qurish va ishlatish davomida xavfsizligini
pasayish sabablarini tahlil etish, sodir bo‘lishi mumkin bo‘lgan avariyani oldini olish
bo‘yicha chora-tadbirlarni ishlab chigish va bajarish, shuningdek bunday masalalar
bo‘yicha favqulodda vaziyatlar tizimlari bilan hamkorlik qilish ta’kidlangan.

MUHOKAMA VA NATIJALARLAR

Jahon statistikasini hisobga olsak, so‘nggi 100 yil ichida o‘rtacha 1900-yildan beri
beton to‘g‘onlarning har yili vayron bo‘lish va shikastlanish xavfi, 0,34 10-4 va 0,45
10-3 ni tashkil giladi, bundan tashqari yillik barcha turdagi to‘g‘onlarning avariyalari
natijasida inson qurbonlarining global xavfi 5.1 10-8. Baxtsiz hodisalarda inson
qurbonlari va moddiy yo‘qotishlar zamonaviy to‘g‘onlarni tabiiy ofatlar ogibatlari
bilan solishtirish mumkin. 2020-yil vatanimiz hayoti uchun eng og‘irli hamda sinovli
yil bo‘lgan. Ro‘y bergan tabily ofatlar, texnogen avariyalar va pandemiyalar
Favqulodda vaziyatlar vazirligi hamda Favqulodda vaziyatlarda ularning oldini olish
va bunday vaziyatlarda harakat gilish davlat tizimini real vaziyatda tezkor va samarali
faoliyat ko‘rsatishni talab qildi. Jumladan, 1 may kuni “Sardoba suv ombori”
to‘g‘onining (suv hajmi 922 min.kub.m) 100 p/m uzunlikdagi qismi o‘pirilishi
ogibatida Sirdaryo viloyatining Sardoba, Ogoltin va Mirzaobod tumanlaridagi 4 ming
700 ta aholi xonadonlari, 77 ta ko‘p qavatli uylar, 40 ta ijtimoiy soha obyektlari, 34
ming gektardan ziyod ekin maydonlari, 24 ta ko‘priklar, yuzlab kilometr uzunlikdagi
yo‘llar infratuzilmasi hamda muhandislik-kommunikatsiya tarmoglari suv toshqini
ostida golgan. Birlamchi hisob-kitoblarga ko‘ra, yetkazilgan zarar miqdori 1 trillion
500 mlrd. so‘mni tashkil qilgan. Sirdaryo viloyatida suv toshqini bilan bog‘liq
favqulodda vaziyat ogibatlarini bartaraf etishga FVDT tarkibiga kiruvchi vazirlik va
idoralarning 21 ming nafar shaxsiy tarkibi, 3 ming 700 dan ortig texnika va 200 ta
motopompasi (jJumladan, FVVning 1 ming 500 nafar shahsiy tarkibi, 135 ta maxsus
texnika, 140 ta motopompa) jalb etilgan bo‘lib, Sirdaryo viloyatida kechiktirib bo‘lmas
tadbirlar amalga oshirildi. Maxsus muhandislik-qurilish boshgarmasining shaxsiy
tarkibi hamda avtotransport va maxsus texnikalari safarbar gilingan.
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2-rasm. Sardoba suv ombori buzilishi.

Ichki ishlar, Mudofaa vazirliklari, Milliy gvardiya, FVDTga kiruvchi tashkilot va
idoralar bilan olib borilgan tezkor harakatlar ogibatida 89 ming nafardan ortiq aholi
xavfsiz hududlarga evakuatsiya gilingan, 12 ta gqayiq yordamida 207 nafar, Mudofaa
vazirligi aviatsiyasi yordamida 87 nafar fugarolarning hayoti saglab golingan. Suv
toshqini jarayonida Sirdaryo viloyati Favqulodda vaziyatlar boshgarmasida sutkalik
ishlaydigan qisqa ragamli call markazi ishga tushirilgan bo‘lib, 8 ming 150 ta
murojaatdan 8 ming 80 tasi ijobiy hal etilgan. O‘zbekiston Respublikasi Prezidentining
farmoyishiga asosan, 6 aprel — 3 iyul kunlari Favqulodda vaziyatlar, Suv xo‘jaligi
vazirliklari hamda Sirdaryo viloyati hokimligining 270 nafar shaxsiy tarkibi va 170 ta
texnikasi, 100 dona motopompa yordamida Qozog‘iston Respublikasi Turkiston
oblasti Jettisoy va Maqtaral tumanlarining Argibas, Firdavsiy hududidagi toshqgin
suvlaridan zarar ko‘rgan aholi punktlarida avariya-tiklash ishlarini olib borilgan.

3-rasm. Sardoba suv ombori orgali vujudga kelgan vayronagarchilik.
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Gidrotexnik inshootlaridagi avariyalarda fugarolarning xatti-harakatlari:

1) Suv ostida qoladigan hududdagi fuqarolarni, suv bosishi mumkin bo‘lgan
hududlarni va suv bosish vagtini shuningdek shikastlovchi omillarini (suv urib
ketadigan to‘lqin balandligi va tezligini va boshgalarni) yaxshi bilishlari kerak;

2) Aholining hammasi suv bosish xavfi tug‘ilgandagi va suv bosgandagi xatti-hara -
katlarga tayyorlangan bo‘lishlari kerak;

3) Aholining hammasi suv bosish ehtimoli borligi, suv bosish vagti, uning chegaralari
hagidagi va evakuatsiya tartibi hagidagi tavsiyalarni vaqtida olishi kerak;

4) Xavf hagidagi xabar (ogohlantirish) olinganda quyidagi ishlar gilinishi kerak:

- darhol hujjatlarni, gimmatbaho va kerakli buyumlarni, 2-3 kunlik ozig-ovgat va
ichimlik suvini o°zi bilan olish;

- uylarni ehtiyot holatda (gaz, suv, elektr ta’minotini o‘chirishi) qoldirishi kerak;

- chorva mollarini xavfsiz joylarga o‘tkazib qo‘yish;

5) Agar to‘satdan halokatli suv bossa:

- suvning to‘lqin zarbidan saglanish uchun mustahkam qurilgan inshootlarning yuqori
gismlariga chiqgiladi;

- oldindan tayyorlangan qutgaruv vositasini (4-6 ta bir litrli plastmassa idishlari osilgan
najot kamarini) taqib olishadi;

- agar odam imorat ichida (yuqori gismlarida) qolgan bo‘lsa, qayerdaligini belgilab,
qutqgaruvchilar yordamga kelishi uchun oq bayroq belgilari osib qo‘yiladi.

XULOSA

Gidrotexnika inshootlarining xavfsiz va samarali ishlashini ta’minlash uchun
avariyalarni oldini olish, yaxshilash va xavfsiz ekspluatatsiyani ta’minlash juda muhim
hisoblanadi. Shuningdek, har qanday avariyani bartaraf etish uchun ilg‘or texno-
logiyalar yaratish va malakali mutaxassislar o‘qitish lozim. Gidrotexnika
inshootlarining muvaffaqiyatli ishlashi uchun nafagat igtisodiy jihatdan, balki ekologik
hamda ijtimoiy jihatdan ham ahamiyatli hisoblanadi.
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ABSTRACT

The integration of Unmanned Aerial Vehicles (UAVs) into agriculture
represents a transformative opportunity for Uzbekistan, a nation where agriculture
plays a critical role in the economy and rural livelihoods. This paper explores the
potential of UAVs to address pressing agricultural challenges, such as optimizing
water usage, improving crop monitoring, and enhancing yield productivity. The study
examines current UAV adoption trends, identifies barriers to widespread
implementation, and evaluates the economic and environmental benefits. By
leveraging UAV technology for precision agriculture, Uzbekistan can improve
resource efficiency, reduce labor costs, and promote sustainable farming practices.
This research emphasizes the need for government support, affordable access to UAVS,
and farmer education programs to popularize UAV usage. Recommendations are
provided for policy frameworks and strategies to accelerate the adoption of UAVS,
ultimately contributing to the modernization and sustainability of Uzbekistan’s
agricultural sector.

Keywords: Unmanned Aerial Vehicles (UAVs), drones in agriculture, precision
agriculture, agricultural technology, optimization, irrigation management, modern
farming.

Introduction
Agriculture is a cornerstone of Uzbekistan’s economy, accounting for a
significant share of the country’s GDP and employing a large portion of its workforce.
However, the sector faces numerous challenges, including inefficient resource
utilization, outdated farming techniques, and the impacts of climate change. In recent
years, technological advancements have emerged as critical tools for addressing these
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challenges, with Unmanned Aerial Vehicles (UAVs) offering a promising solution for
modernizing agricultural practices.[1]

UAVs, or drones, have revolutionized precision agriculture worldwide by enabling
farmers to monitor crops, assess field conditions, optimize irrigation, and apply
fertilizers and pesticides with pinpoint accuracy. Over the past 10-15 years, with high-
end technology transformations from radio controlled model hobbyist’s airplanes,
drones are integrated with variety of functions(Vikram Puri, Anand Nayyar & Linesh
Raja 2017). These innovations not only enhance productivity but also promote
sustainability by reducing waste and conserving resources. For Uzbekistan, where
efficient water management and improved crop yields are pressing concerns, the
adoption of UAV technology could play a transformative role.[2]

Despite the potential benefits, the integration of UAVs in Uzbekistan’s agricultural
sector remains limited. High costs, a lack of awareness, insufficient technical expertise,
and regulatory hurdles are key barriers to widespread adoption. This paper aims to
explore the opportunities and challenges associated with popularizing UAV use in
agriculture across Uzbekistan. By examining global best practices and tailoring
solutions to the local context, this study seeks to provide actionable recommendations
to foster the development of a modern, efficient, and sustainable agricultural industry
in Uzbekistan.[3]

The Importance of Agriculture in Uzbekistan. Agriculture is a fundamental part
of Uzbekistan’s economy, contributing approximately 25% to the national GDP and
providing employment for nearly half of the workforce, particularly in rural areas. The
sector plays a vital role in the nation’s economic stability, food security, and social
development.

Cotton, often referred to as “white gold,” has historically been a key export
commodity for Uzbekistan, making it one of the world’s largest producers and
exporters of cotton. However, the country is shifting towards agricultural
diversification, emphasizing the cultivation of grains, fruits, and vegetables to reduce
dependence on cotton and enhance resilience in the face of global market
fluctuations.[4]

In addition to export crops, agriculture in Uzbekistan ensures food security by
producing essential staples such as wheat, fruits, and vegetables. The country is also
known for its production of melons, apricots, and cherries, which contribute
significantly to food exports and help stabilize domestic food prices.
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The sector’s reliance on irrigation due to Uzbekistan’s arid climate presents a major
challenge. Water scarcity, soil salinization, and inefficient water management practices
threaten agricultural productivity. However, the government has prioritized
investments in modernizing irrigation systems and adopting water-conserving
technologies to ensure sustainable agricultural practices.

Agriculture also drives rural development, fostering job creation, infrastructure
improvements, and higher living standards in rural areas. Investments in agricultural
technologies, such as precision farming and drone monitoring, are improving
productivity and efficiency, while also helping farmers manage resources more
sustainably. The integration of modern agricultural techniques is crucial for
maintaining the sector’s growth and ensuring environmental sustainability.

Culturally, agriculture is deeply woven into the fabric of Uzbekistan’s identity.
Traditional farming practices, local festivals, and cuisine all reflect the strong
connection to the land. Balancing innovation with the preservation of this agricultural
heritage will be essential for the sustainable development of the sector.

In conclusion, agriculture remains vital to Uzbekistan’s economy and society.
While challenges such as water scarcity and outdated methods persist, ongoing efforts
to diversify crops, modernize infrastructure, and implement sustainable practices will
strengthen the sector’s long-term viability. Agriculture’s role in ensuring food security,
providing livelihoods, and driving rural development will remain central to
Uzbekistan’s future growth.[5]

Unmanned Aerial Vehicles in Agriculture Currently, the practical applications
for drones are expanding from hobbyists to industries and other areas like agriculture
etc. Among several promising fields, agriculture is considered one of the most
significant areas where diverse solutions with advanced features are essential to
address various challenges faced by farmers and enhance crop yields. Below are the
key applications and benefits of utilizing drones in agriculture, enabling efficient
execution of daily farming tasks:

Drones are advanced, reliable tools that allow farmers to assess field conditions at
the start of the cropping season. By generating 3D soil maps, drones assist in planning
for seed plowing and provide valuable insights for irrigation and managing nitrogen
levels, ultimately supporting better crop growth. This can help to reduce costs
associated with over-fertilization, over-watering, and other inputs, while also
increasing crop yields. Agriculture drones can help to save labor costs by reducing the
need for manual intervention in farming operations. For example, drones can be used
for crop monitoring, mapping, and analysis (Agriculture Drones Market, n.d.).[6,7]
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Fig.1 Drone Agricultural Analysis

Additionally, drones can save time by delivering real-time insights into crop
health and productivity. This enables farmers to make prompt decisions regarding
irrigation, fertilization, and other agricultural activities. In summary, drones offer a
cost-efficient solution for farmers aiming to enhance their operations and boost crop
yields.

The precise application of pesticides, fertilizers, and water, guided by drone
technology, contributes to increased agricultural productivity and improved crop
quality. Drones can identify areas with pests and weeds with 95% accuracy, allowing
farmers to treat only the targeted areas of their crops. Studies show that traditional
methods (hand or tractor-driven) use 30% more pesticides and fertilizers than usual
(Qodirov, S. X. 2024). Drones can analyze the condition of crops and soil, assess
humidity levels and air temperature, and accurately calculate the amount of water
needed for plants.

Some drones are equipped with pneumatic firing devices that can shoot seed pods
directly into the soil. This eliminates the need for manual labor and speeds up the
planting process. A report from Stanford University indicates that drone planting can
be up to 5 times faster than traditional methods (Shawky, M. 2023) [8].

Fig.2 Drone-Based Seed Planting
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In an environment where water is gold, the ability to optimize its use is invaluable.
Drones enable what’s known as "precision irrigation," ensuring that each plant receives
the exact amount of water it needs. In Qatar, for instance, this has led to a staggering
30% reduction in water usage for agricultural practices (Shawky, M. 2023).

Crop Health Monitoring: Drones equipped with infrared, NDVI, and multispectral
sensors enable farmers to monitor crop health effectively. These technologies provide
insights into factors like transpiration rates, sunlight absorption, and overall plant
vitality, facilitating timely interventions for improved yield.

Challenges and Opportunities in Integrating UAVs into Uzbekistan’s
Agricultural Sector. Despite the clear potential benefits of Unmanned Aerial Vehicles
(UAVs) in revolutionizing Uzbekistan’s agricultural practices, their widespread
adoption remains limited. Several factors hinder the full integration of UAV
technology into the country’s agricultural sector, but with the right approach, these
challenges can be overcome. By examining these barriers and understanding global
best practices, the sector can move towards the successful incorporation of UAVs,
leading to a more efficient, modern, and sustainable agricultural industry.

One of the most significant barriers to the adoption of UAVs in Uzbekistan’s
agricultural sector is the high initial investment required to purchase and maintain
drone technology. Many farmers, particularly those in rural areas, may not have the
financial resources to invest in advanced UAV systems. This is exacerbated by the
costs associated with training personnel to operate the drones and manage the data they
collect. For smallholder farmers, the return on investment might not seem immediate
or guaranteed, which makes them hesitant to adopt these technologies.

However, as the global UAV market continues to expand, drone prices are expected
to decrease over time. Additionally, government subsidies, grants, or partnerships with
technology providers could help alleviate the financial burden for farmers, making
UAVs more accessible to a wider population.

Another challenge is the limited awareness of UAV technology among farmers and
agricultural professionals in Uzbekistan. Many in the sector may not be fully aware of
the capabilities and advantages that drones can bring to agriculture. UAVSs can assist
with crop monitoring, precision spraying, soil analysis, irrigation management, and
more. However, without sufficient knowledge about how drones can improve
efficiency and yield, many farmers remain skeptical or unaware of the benefits.

To address this, education and awareness campaigns are crucial. These could
include training workshops, demonstrations, and pilot programs that allow farmers to
experience firsthand the advantages of UAVs. Collaboration with agricultural
universities, research institutions, and international organizations could play a
significant role in educating the next generation of farmers and agri-tech professionals.
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The use of UAVs requires technical knowledge for both operation and data
analysis. Farmers need training not only in flying drones but also in interpreting the
data collected, such as multispectral imaging, crop health assessments, and field
mapping. There is currently a shortage of skilled professionals who can provide such
expertise in rural Uzbekistan, and this gap limits the effective integration of UAVS in
the agriculture sector [9].

Building local technical capacity through specialized training programs and
partnerships with technology providers can bridge this gap. Universities and technical
institutes can collaborate with drone manufacturers to design curricula that cover drone
operation, data interpretation, and maintenance. This would provide a steady supply of
skilled labor for the sector, making drone adoption more feasible.

The regulatory environment for UAVs in Uzbekistan is still developing. Current
laws and regulations related to drone use are not fully adapted to the specific needs of
the agricultural sector. In many cases, complex licensing requirements, restricted
airspace, and unclear legal frameworks can deter farmers from adopting UAV
technology. Additionally, there is limited government support in terms of creating a
regulatory framework that facilitates the widespread use of UAVs in agriculture.

To overcome this barrier, it is essential for the government to work closely with
stakeholders in the agricultural, aviation, and technology sectors to establish clear and
flexible drone regulations. These regulations should be tailored to the needs of farmers
and should encourage innovation while ensuring safety. Simplified procedures for
licensing, flight permissions, and airspace management can help expedite the adoption
of UAVs in agriculture.

The effective use of drones in agriculture generates vast amounts of data that need
to be processed, analyzed, and stored. This requires advanced data management
systems and infrastructure, which may not be readily available in many parts of
Uzbekistan. Farmers may struggle to manage and interpret complex datasets,
particularly without the necessary tools and software.

One potential solution is the development of accessible, user-friendly platforms
that help farmers analyze the data gathered by UAVs. Partnerships with technology
companies can facilitate the creation of software that simplifies data processing and
provides actionable insights. Additionally, improving internet connectivity in rural
areas is essential for real-time data transmission and cloud-based data storage.

Globally, countries such as the United States, China, and Japan have successfully
integrated UAVSs into their agricultural sectors. These countries have leveraged drones
for precision agriculture, improving crop yield, reducing waste, and optimizing
resources like water and fertilizer. Uzbekistan can learn from these global best
practices by adapting them to its unique agricultural environment.
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For instance, pilot projects and case studies showcasing successful UAV
applications in similar climates and agricultural conditions could provide valuable
insights. Collaborating with international agencies and drone manufacturers who have
experience in large-scale agricultural drone deployments can help identify cost-
effective solutions and best practices that align with Uzbekistan’s agricultural needs.

Despite the challenges, there are numerous opportunities for integrating UAVS into
Uzbekistan’s agricultural sector. Drones can help farmers optimize irrigation practices
by providing real-time data on soil moisture levels, allowing for more efficient water
use in a country where water scarcity is a major issue. UAVs can also help with the
early detection of pests and diseases, which can reduce crop loss and minimize the use
of harmful pesticides.

Furthermore, by enabling precision agriculture, UAVs can contribute to sustainable
farming practices. Drones can help farmers apply fertilizers and pesticides more
accurately, reducing environmental impact and lowering operational costs. The ability
to monitor crops from the sky also provides farmers with valuable insights into crop
health, helping them make informed decisions that improve yield and quality [10].

Conclusion.

In conclusion, while there are significant barriers to the widespread adoption of
UAVs in Uzbekistan’s agricultural sector, there are also considerable opportunities to
integrate this technology into the farming industry. Overcoming challenges related to
cost, awareness, technical expertise, and regulation will require a concerted effort from
the government, agricultural professionals, and the technology sector. A crucial step in
this process is the preparation of educated professionals by universities and technical
institutions, which can play a key role in equipping the workforce with the necessary
skills to operate and manage UAV technology effectively. By incorporating UAV-
related courses and programs into agricultural and engineering curricula, universities
can help foster a generation of skilled experts who can drive innovation in the sector.
Furthermore, by leveraging global best practices and developing tailored solutions,
Uzbekistan can unlock the full potential of UAVs, transforming its agricultural industry
into a more modern, efficient, and sustainable sector.
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ANNOTATSIYA

Revmatoid artrit - hozirgi vagtda bu kasallik nafagat sog ‘ligni saqlash tizimining,
balki jahon hamjamiyatining ijtimoiy-igtisodiy muammolaridan biriligicha golmoqda.
Misol wuchun dunyo bo‘ylab 18 million inson revmatoid artrit bilan
kasallangan.Birgina Buyuk Britaniyada har yili Revmatoid artritning 24 500 dan ortiq
yangi holatlari aniglanadi. 2029 - yilga borib yangi tashxis qo ‘yilgan holatlar 25 400
dan ortishi kutilmogda. 2000-2019 yillar oralig ‘ida kasallanish soni 100 000 kishiga
58.4 dan 94,0 gacha ko ‘tarilgan

Kalit so‘zlar: Revmatoid artrit, ASSP, C- reaktiv ogsil, revmatoid faktor.

STUDYING CERTAIN ASPECTS OF THE DIAGNOSIS AND TREATMENT
OF RHEUMATOID ARTHRITIS

ABSTRACT

Rheumatoid arthritis remains not only a concern of the healthcare system but also
one of the socio-economic issues of the global community. For example, around 18
million people worldwide suffer from rheumatoid arthritis. In the United Kingdom
alone, more than 24,500 new cases of rheumatoid arthritis are diagnosed each year.
By 2029, the number of newly diagnosed cases is expected to exceed 25,400. Between
2000 and 2019, the incidence rate rose from 58.4 to 94.0 per 100,000 people.

Keywords: Rheumatoid arthritis, ACCP, C- reactive protein, rheumatoid factor.
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KIRISH.

Revmatoid artrit- murakkab autoimmun patogenezli noaniq etiologiyali eroziv-
destruktiv poliartrit tipi bo‘yicha asosan kichik bo‘g‘imlarning shikastlanishi bilan
kechadigan biriktiruvchi to‘qimalarning tizimli kasalligidir.Kasallik birinchi marta
0‘zini og‘ir jismoniy zo‘riqish, hissiy shok, charchoq, gormonal moslashuv paytida,
noxush omillar yoki infektsiyaning ta’siri natijasida namoyon qiladi.

ADABIYOTLAR TAHLILI VA METODOLOGIYA

Namangan viloyati Norin tuman tibbiyot birlashmasi ichki kasalliklar
bo‘limlarida revmatoid artrit kasalligi tashxisi bilan ohirgi 12 oy davomida davolangan
bemorning kasallik tarixlarini retrospektiv o’rganildi. O‘tkazilgan labarator klinik
tekshiruvlar - umumiy gon analizi, qonning biokimyoviy tahlili, revmatoid faktor, C—
reaktiv ogsil, ASSP analizlari tahlil gilindi. Olingan analiz natijalariga asosan Yevropa
va Amerika revmatologlari tomonidan ishlab chiqilgan so‘nggi revmatoid artritni
tasniflash mezonlari ( EULAR/ACR 2023 ) asosida salbiy prognostik omillarni
hisobga olgan holda, bo‘g‘imlardagi faol yallig‘lanish, ECHT va o‘tkir fazali ogsillar
miqgdorining ortishiga garab bemorlar tasniflandi. Yangi mezon bo‘yicha tashxis
go‘yish uchun bemor kamida 10 balldan 6 ballga ega bo‘lishi kerak. Revmatoid artritni
EULAR/ACR 2023 bo‘yicha tasniflash: Klinik belgilar ( bo‘g‘imlarning shishi) 0-5
ball gacha, Immunologik ko‘rsatgichlar ( RF, ASSP) 0-3 ball gacha, Yallig‘lanish
ko‘rsatgichlari ( ECHT, C - reaktiv ogsil ) 0-1 ball gacha Sinovitning davomiyligi 0-1
ball gacha baholanadi.

NATIJALAR.

Yugoridagi tasniflash asosida klinik belgilar ( bo‘g‘imlarning shishi ) ga ko‘ra
o‘rganilgan bemorlarning 10 % bo‘g‘imlar zararlanmaganligi sababli 0 ball. 27 %
bemor 1-3 ta kichik bo‘g‘imlar zararlanganligi sababli 2 ball. 33 % bemor 4-10 ta
kichik bo‘g‘imlar zararlanganligi sababli 4 ball. 30 % bemor 10 tadan oshiq bo‘g‘im
zararlanganligi sababli 5 ball. Immunologik ko‘rsatgichlar ( RF, ASSP )natijasiga
ko‘ra 10% bemorda aniglanmagan — 0 ball, 37% bemorlarda zaif ijobiy natija qayd
etildi — 2 ball, 53 % bemorlarda keskin ijobiy natija gayd etildi — 3 ball. Yallig‘lanish
ko‘rsatgichlari ( ECHT, C — reaktiv ogsil ) natijasiga ko‘ra 24% bemorlarda normal
ko‘rsatgich aniqlangan — 0 ball, 76 % bemorlarda ushbu ko‘rsatgich ortishi
kuzakuzatilgan — 1 ball. Sinovitning davomiyligiga ko‘ra 38% bemorlarda
bo‘g‘imlardagi og‘riq 6 haftadan kam vaqtda davom etgan, qolgan 62 % bemorlarda
bo‘g‘imlardagi og‘riq 6 haftadan ko‘p vaqt davom etgan. O‘tkazilgan tadqiqotni
EULAR/ACR 2023 bo‘yicha tasniflash asosida o‘rganilgan bemorlarning umumiy 15
% 1 4 ball, 20 % 1 5 ball hamda 65 % i 6-10 ball to‘pladi.
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MUHOKAMA.

Revmatoid artrit surunkali kasallik bo‘lib, u organizmda yallig‘lanish keltirib
chiqaradi va odatda dastlabki belgisi og‘riq sifatida namoyon bo‘ladi. Agar Revmatoid
artritni erta aniglab davolamasa bo‘g‘imlarga va uning atrofidagi to‘qimalarga jiddiy
zarar yetkazadi. Bundan tashqari kasallik yurak , o‘pka yoki asab tizimi bilan bog‘liq
muammolarga olib kelishi mumkin.Revmatoid artritning sabablari to‘liq
aniglanmagan. Xavf omillari orasida irsiy moyillik , chekish , semizlik, havoning
ifloslanishi va gormonal fonning buzilishi kombinatsiyasidan kelib chiggan deb
hisoblanadi.

XULOSA

Agar kasallikka erta tashxis qo‘yilsa, kasallikning belgilari va rivojlanishini
farmakoterapiya bilan nazorat gilish mumkin va reabilitatsiya ( shu jumladan
yordamchi vositalardan foydalanish ) bemorning funksionalligini optimal darajada
saglashga yordam beradi. O‘z vaqtida o‘tkazilgan immunologik tekshiruvlar revmatoid
artrit rivojlanishini oldini olishda eng muhim omil hisoblanadi. Bu esa insonlarni
ertaroq davolanishga bog‘lash orgali ularning kasallanishini kamaytirishga hamda
qo‘shma shikastlanishlar xavfini va autoimmun kasalliklarni rivojlanishini
kamaytiradi. Natijada jamiyatimizda nogironlik xavfi birmuncha kamayadi, sog‘lom
mubhit paydo bo‘ladi.
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ABSTRACT

Thermoelectric generators have emerged as a promising technology for
sustainable energy conversion by harnessing waste heat and converting it into
electricity through the Seebeck effect. This article reviews recent scientific
advancements in TEG research, focusing on material innovation, automation in
manufacturing, computational modeling, and experimental validation. Significant
progress has made in improving thermoelectric conversion efficiency, reducing
production costs, and enhancing the durability of TEGs [1,2]. Advanced materials such
as bismuth telluride and skutterudites, coupled with automated fabrication techniques,
have enabled scalable and cost-effective solutions. Computational modeling, including
finite element analysis and machine learning, has played a critical role in optimizing
TEG designs and predicting performance under real-world conditions. Experimental
studies have demonstrated successful integration of TEGs into industrial processes,
such as waste heat recovery in manufacturing and automotive systems. Despite these
advancements, challenges such as material toxicity, limited efficiency at low
temperature gradients, and high initial costs remain.

Keywords: thermoelectric generators, waste heat recovery, seebeck effect,
thermoelectric materials, automation in manufacturing, computational modeling,
finite element analysis (fea), energy efficiency, sustainable energy, industrial
applications.

Introduction

The growing global demand for energy, combined with the urgent need to
address environmental challenges, has spurred significant interest in sustainable and
efficient energy technologies. Thermoelectric generators (TEGS) have emerged as a
promising solution by converting waste heat into electricity through the Seebeck effect,
a phenomenon where a temperature gradient across thermoelectric materials generates
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an electric voltage [3,4]. This principle allows TEGs to operate without moving parts,
making them reliable, low-maintenance, and suitable for a wide range of applications,
from industrial waste heat recovery to automotive exhaust systems and portable
electronics. Historically, the study of thermoelectric materials dates back to the 19th
century, but recent advancements in material science, nanotechnology, and
computational modeling have revolutionized the field. Despite these advancements,
challenges such as low conversion efficiency, high material costs, and limited
performance at low temperature gradients persist. This article reviews the latest
scientific activities in TEG research, focusing on innovations in materials, automation,
modeling, and their integration into technological processes. By examining current
progress and future directions, this work aims to highlight the potential of TEGs to
contribute to sustainable energy solutions and address the pressing need for efficient
energy conversion technologies.

Thermoelectric generators (TEGs) have gained significant attention as
sustainable energy conversion devices that directly convert heat into electricity using
the Seebeck effect [5,6]. With the growing demand for energy-efficient technologies,
TEGs offer a promising solution for waste heat recovery in industrial processes.
Scientists are exploring advanced materials, automation, and modeling techniques to
enhance the efficiency and applicability of TEGs. Key challenges include low
conversion efficiency, high material costs, and integration into existing energy
systems. This article reviews recent scientific advancements in TEGs, focusing on
automation, modeling, and their role in energy supply for technological processes.

Methods

Material Development: Researchers are synthesizing and testing novel
thermoelectric materials, such as bismuth telluride and skutterudites, to improve
efficiency [7]. Automation in manufacturing: Automated systems are being employing
fabricate  TEG modules with precision, ensuring consistent performance and
scalability. Computational modeling: Advanced simulation tools, such as finite
element analysis (FEA), it used to optimize TEG designs and predict performance
under varying conditions. Experimental validation: Laboratory setups are designing to
test TEGs in real-world scenarios, such as industrial waste heat recovery and
automotive exhaust systems. Data analysis: Machine-learning algorithms applied to
analyze experimental data and identify patterns for further optimization.

The scientific investigation of thermoelectric generators (TEGS) involves a
multidisciplinary approach that combines material synthesis, advanced manufacturing
techniques, computational modeling, and experimental validation. Researchers begin
by developing and characterizing novel thermoelectric materials, such as bismuth
telluride, skutterudites, and nanostructured composites, which optimized for high
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thermoelectric efficiency and stability under varying temperature gradients.
Automation plays a critical role in the fabrication process, where precision engineering
and robotic systems employed to produce TEG modules with consistent performance
and scalability [8-10]. Computational modeling, particularly finite element analysis
(FEA) and machine learning algorithms, is used to simulate and optimize the design of
TEG systems, enabling researchers to predict their performance under real-world
conditions and identify areas for improvement. Experimental validation conducted
through laboratory setups that replicate industrial and automotive environments, where
TEGs tested for efficiency, durability, and integration feasibility. Data collected from
these experiments are analyzed using statistical and machine learning techniques to
uncover patterns and correlations that guide further optimization. This comprehensive
methodology ensures that advancements in TEG technology are both theoretically
sound and practically applicable, paving the way for their widespread adoption in
energy systems.

Results

Improved efficiency: Recent studies have achieved a 10-15% increase in
thermoelectric conversion efficiency through material innovation and design
optimization [11]. In addition, we talk about cost reduction: Automation in
manufacturing has reduced production costs by up to 20%, making TEGsS more
economically viable. Also, need enhanced durability: new materials and coatings have
extended the lifespan of TEGs in high-temperature environments. Integration success:
TEGs have been successfully integrate into industrial processes, such as steel
manufacturing and another, to recover waste heat and reduce energy consumption.
Scalability: modeling and simulation have enabled the development of scalable TEG
systems for diverse applications, from small-scale electronics to large industrial plants.

Recent scientific activities in the field of thermoelectric generators (TEGs) have
yielded significant advancements in efficiency, cost-effectiveness, and practical
applicability. Through the development of advanced thermoelectric materials, such as
bismuth telluride and skutterudites, researchers have achieved notable improvements
in thermoelectric conversion efficiency, with some studies reporting increases of 10-
15% compared to traditional materials [12,13]. Automation in manufacturing has
streamlined the production process, reducing costs by up to 20% and enabling the
large-scale fabrication of TEG modules with consistent quality. Computational
modeling, including finite element analysis (FEA) and machine learning, has proven
instrumental in optimizing TEG designs, leading to enhanced performance under
varying temperature gradients and operational conditions. Experimental studies have
demonstrated the successful integration of TEGs into real-world applications, such as
industrial heat recovery systems and automotive exhausts, where they have shown the
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potential to significantly reduce energy losses and improve overall system efficiency.
Additionally, advancements in material durability and thermal stability have extended
the lifespan of TEGs in high-temperature environments, making them more viable for
long-term use. These results collectively highlight the progress made in TEG
technology and underscore its potential to contribute to sustainable energy solutions
across diverse industries.

Discussion

Significance of findings: The advancements in TEG technology demonstrate
their potential to contribute significantly to sustainable energy solutions. Limitations:
Despite progress, challenges such as material toxicity and limited efficiency at lower
temperature gradients remain. Future directions: Research is shifting toward hybrid
systems that combine TEGs with other renewable energy technologies for enhanced
performance. Industrial adoption: Wider adoption of TEGs in industries depends on
further cost reductions and policy support for clean energy technologies.
Environmental impact: The use of TEGs for waste heat recovery can significantly
reduce greenhouse gas emissions and improve energy efficiency in industrial
Processes.

The advancements in thermoelectric generator (TEG) technology underscore its
potential to play a transformative role in sustainable energy systems. The development
of advanced thermoelectric materials, such as bismuth telluride and skutterudites, has
significantly improved conversion efficiency, bringing TEGs closer to commercial
viability. Automation in manufacturing has not only reduced production costs but also
ensured the scalability and consistency of TEG modules, making them more accessible
for industrial applications. Computational modeling, particularly through finite
element analysis and machine learning, has provided valuable insights into optimizing
TEG designs and predicting their performance under real-world conditions.
Experimental validation has further demonstrated the practicality of TEGs in
recovering waste heat from industrial processes and automotive systems, highlighting
their ability to enhance energy efficiency and reduce greenhouse gas emissions.
However, challenges remain, including the limited efficiency of TEGs at low
temperature gradients, the high cost of some advanced materials, and concerns about
material toxicity and environmental impact. Future research should focus on exploring
novel materials, such as organic thermoelectric and hybrid systems, that can address
these limitations while further improving performance. Additionally, interdisciplinary
collaboration between material scientists, engineers, and policymakers will be essential
to accelerate the adoption of TEG technology and integrate it into global energy
systems. By addressing these challenges and building on recent advancements, TEGs
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have the potential to become a cornerstone of sustainable energy solutions, contributing
to a cleaner and more efficient future.

Conclusion

Scientific activities in TEG research have led to significant improvements in
efficiency, cost-effectiveness, and scalability. TEGs are becoming increasingly viable
for integration into automation and energy supply systems in various industries. Further
studies are need to address material limitations and explore new applications for TEGs.
Interdisciplinary  collaboration between material scientists, engineers, and
policymakers is essential for advancing TEG technology. With continued innovation,
TEGs have the potential to play a pivotal role in the global transition to sustainable
energy systems.

In conclusion, the scientific activities surrounding thermoelectric generators
(TEGs) have demonstrated remarkable progress in advancing their efficiency,
scalability, and practical applicability. Through innovations in thermoelectric
materials, automation in manufacturing, and computational modeling, researchers have
significantly improved the performance and cost-effectiveness of TEGs. Experimental
studies have validated their potential in real-world applications, such as industrial
waste heat recovery and automotive systems, displaying their ability to enhance energy
efficiency and reduce environmental impact. Despite these advancements, challenges
such as material limitations, high costs, and efficiency constraints at low temperature
gradients remain. Addressing these issues will require continued research into novel
materials, hybrid energy systems, and interdisciplinary collaboration. The findings
presented in this article highlight the transformative potential of TEGs as a sustainable
energy technology and underscore the importance of ongoing innovation fully realize
their capabilities. By building on these advancements, TEGs can play a pivotal role in
the global transition toward cleaner and more efficient energy systems.
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X-PCA U UK-CIIEKTPAJIBHBIN AHAJIN3 COEJTUHEHMSA CaTiOs

I11. Byponos, M.®. Amunosa %, M.K. JIlycréposa >
! Kok manvuckuii paliOHHBIN MONIUTEXHUYECKUH TeXHUKYM Ne 1

2 KapIIMHCKUI TOCYIapCTBEHHBIA YHUBEPCUTET

CaTiOs sBasieTcss MEePCIEeKTUBHBIM MaTE€PUAIOM C CErHETORJIEKTPUUYECKUMU U
[IapadIEKTPUUECKUMU CBOMCTBAMU M IMUPOKO MCIOJIB3YETCSA B KAYECTBE AKTUBHOTO
AJIEeMEHTa B IBE30AJIEKTPUUECKUX MPeoOpa3oBaTeNsiX, ONTUYECKUX MOIYJISATOpax,
CErHETONIEKTPUYECKUX HAaKOIIUTENX, KOHJIEHCATOpax c BBICOKMMH
IUBJIEKTPUYECKUMHU IPOHUIIAeMOCTAIMU, ycTpoiicTBax CBY u ¢orokaranuzatopax [1].

HudpakpacHeiit ciekrpodoromeTp ¢ npeodpazoBanremM Dypbe — HaJISKHBIN,
KOMITAKTHBIM M MPOCTOM B MCIOJIB30BAaHUU MPUOOP, TO3BOJISIIOUIMN KAYECTBEHHO U
KOJIMYECTBEHHO aHAJIM3UPOBATh IIMPOKUI CIIEKTP ra30B, TBEPABIX MPOO U KUIKOCTEH.
B nammx um3Mmepenusix ucnoisib3oBaics Qypbe-criektpomerp IRTracer-100 ¢upmel
Rigaku (Anonwms). Uurepdepomerp MaiikenbcoHa UMEET CUCTEMY TUHAMHUYECKOIO
YHCJIOBOTO BBIPABHUBAHMS DJIEMEHTOB ¢ cooTHomeHuem curdai/mym 30 000:1.
Crienmanu3upoBaHHOE POrpaMMHOE OOECIIeYEeHNE, B TOM UUCJIE BBICOKOCKOPOCTHOE
10 «Jlaboparopuss — WK», J0MOIHEHO CHUCTEMaMU «aHald3a CMece» u
«ONpeJIeICHNs] BEIIECTB», a TaKKe€ CUCTEMaMH aHanu3a U 00paboTKu NaHHBIX. Jlis
MOBBIIIEHUS] TOCTOBEPHOCTH PE3YyJbTATOB HMCHOJb30BAIN (hypbe-CHEKTPOPOTOMETP
IRTracer-100. Ilomyuen rpaduk 3aBUCUMOCTH WHTEHCUBHOCTH W3JIyYEHHUS] OT
KOJINYECTBA BOJIH.

C moMOmBI  PEHTTEHOBCKHX  AUGPAKTOMETPOB U  WH(QPaKpacHBIX
CHEKTPO(HOTOMETPOB ONPEAELIAIOT KaYeCTBEHHBIN COCTaB 00pa3iia, KPUCTAIUIMYECKYIO
CTPYKTYpY BEILECTBA, NapaMeTpbl 3JIEMEHTAPHON SYEUKHM M pa3sMep KpPUCTaJUIOB
MOJIMKPUCTAIIMYECKOro  oOpasna. Mcmonb3yemMass MOIMHOCTh  PEHTI€HOBCKOIO
U3NIy4eHus cocTaBisuia 2  kBT. Pe3ynpTaThl  ObUIM  MpOaHAIM3UPOBAHBI €
UCIIONIb30BaHWEM 0a3bl JaHHBIX. [nyOuHa mnpoHukHOBeHUs wu3inyudeHus Cu-Ka
cocTaBisieT mpuMepHo 1 MM (980 MKM) [1J1s1 IETKUX 3JIEMEHTOB (YIIepo/ia), HECKOJIbKO
MUKpPOH JUIsl TsDKENbIX 37eMeHTOB (Ag, W). Jlng OGonbmIMHCTBA HEOPTaHUYECKUX
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BemecTB Cu-Ka coctaBisieT A1ecsITKM MUKPOH IS IPOCTBIX COEAUHEHUM.

Ha puc. 1 mpeacraBnena cnektpanbHas 3aBucuMocTh CaTiOs, momydeHHas
METOJIOM TOPOIIKOBOM nudpakroMerpun. CTeneHb KPUCTALTNIHOCTA U aMOpu3Ma
00pa3IoB OLICHUBAIM METOJIOM PEHTTEHOCTPYKTYPHOI'O aHajiu3a C UCIIOJh30BAaHHEM
nporpammsbl «Ilouck u comocrtaBnenue» [3]. s TutaHaTa kameius amopdHas dasza
coctaBisina 71,35%, a xkpucrammueckas ¢daza - 28,65%. Kpome Toro, ¢ momoiipro
nporpamMmbl Profex ompenensimu dazoBbiii coctaB (Mac. %) M 3JI€MEHTHBIM COCTaB
obpasioB CaTiO3z. ®a3oBbIii cocTaB 00pasiia, MPUTOTOBICHHOTO JJII MarHETPOHHOTO
pacmbuteHus1, coorBerctByeT 90,7 % mepoBckurta (CaTiOs), 3,8 % Tturtana u 5,5 %
KaJblUs. DJIEMEHTHBIA aHAIN3 C TOMONIIBIO TTporpaMMel «IIoMCK M comocTaBIeHHUE
MoKa3aj, 4To 00pa3Iilbl UMENH CIASAYIOITUH cocTaB (B MacCOBBIX IpolieHTax): 35,7 %
T1, 32,2 % Cawn 32,0 % O.

I (CPS) 3 - -
E e
20000 —F:—mpeere e irenneees e e :
= Q & :
3 Q
15000t mennirme i sndc st b s s =] :
: 8 S
10000_2 ...... § .......... - E ................................................................... E ........................................................
3 5 293¢ S
E © - Q :
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Puc. 1. CnekrpanbHas 3aBucumocth CaTiO3 mosydueHa MeTo10M MOPOITKOBOM
mudpakromerpun. [IpuBenens! naaekcs Musiepa.

OOpaboTKka JaHHBIX PEHTTEHOCTPYKTYPHOTO aHajli3a MOJHONPO(HIbHBIM
METOJIOM TOKa3ajia, 4To o0pasel] UMEeeT pOMOMYECKYIO0 CTPYKTYpy (mp. rp. Pbnm) co
cIeyIOIUMH TTapaMeTpamu pemeTku: a= 5,3064 A, b= 53531 A, ¢ = 7,1760 A,
MOJIOKEHHUSIMU M KOOPJIMHATHI aTOMOB B DJIEMEHTApHOU suelike (Tabi. 1).

OcHOBHBIE IIMPOKHE MUKU HaOJIOAar0TCa B Auamnazone 680-400 cml, mosoca
IOIJIOIIEHHS C BOJHOBBLIM 4mclIoM 543,93 cm™? cooTBercTBYET CrenupuIecKum
BaJICHTHBIM KoJieOaHmsIM cBsizei Ti-O, 4TO yKas3pIBaeT Ha HAJIMYHWE B HUX OKTadJIPOB
TiOg u CaTiOs, oOpa3oBaHHe CTPYKTYphbl THIAa MEpOBCKHUTA. [lojoca ¢ BOJHOBBIM
uncinom 435,91 em? xapakrepna qus 1eOpMALMOHHEIX KOJIEOAHMI THTAHATA KAJIbLIUS
Ca-Ti-O. Dro cBsi3aHo ¢ Ooee caboii CHMMeTpUYHOM Tos10coi pacTsukenus (C-O) B
nuamasone 1480-1380 cm™. Hambonee CHIbHBIE IUMKHM COOTBETCTBYIOT BOJHOBBIM
uucnam 543,93 cm?, 435,91 cml, 420,48 cm?, 405,05 cml, xoTopele ABIsAIOTCS
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XapaKTEPHBIMU KOJIeOaHUSAMM TUTaHATa Kaablus B quanasone 910-3600 cm™ mpu 1100
°C; ero oTcyTcTBHE YKa3biBaeT Ha oOpaszoBanue umucrtoro CaTiOsz. D10 HarisgHO
MOKa3bIBACT, YTO TEPMHUECKUNA OTKHUI SIBISETCS M3BECTHBIM METOJOM CHHTE3a
MIEPOBCKUTHBIX MAaTE€pPUAIOB U3 TUTAHATA KAJIbLUA [4].

— CaTIO
1— = Ca0 »— "

w— CaTiOs =

Ca0 — 36512594 07~

ClO-IﬂI.“‘<

1
— 3641

Puc. 5. UK-®ypne-cniektpbl noriomnienus u npomnyckanus CaTiOs.

N3mepenusa pentreHoBckoro u HMK-mornomeHus coeauHeHHs MEepOBCKHUTA
CaTiO; noka3bIBaroT, 4YTO ATO OJIUH U3 HAHOOJIEe YHUBEPCATbHBIX OKCHJIOB CEMEHCTBA
MIEPOBCKUTOB /ISl IPUMEHEHUS B TAKMX 00JIaCTSIX, KaK AIEKTPOHHUKA U (DOTOIJIEKTpHUKa,
Osarozaps cBoe CTpyKTYpHOM CTPYKTYp€e U ONTHYECKUM cBoiicTBaM. [1oaTOMy BaxHO
pa3BUBaTh METO/Abl (POPMHUPOBAHUS MOTYTIPOBOIHUKOBBIX MaTEPHANOB [5].
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OROLBO*‘YTI AHOLISINING ZAMONAVIY MUAMMOLARI
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ANNOTATSIYA
Orol dengizini qurib borishi-bu fagat ekologik muammo emas,balki butun bir
mintaganing tarixi va madaniyati uchun katta yo ‘qotishdir.Maqolada Orol fojeasining
inson hayoti,salomatligi va turmush tarziga ta’siri hamda kelajak avlod uchun
goldirayotgan merosi haqida so ‘z boradli.
Kalit so “zlar: bioakkumulyatsiya, malabsorbtsiya,astma, immigrant,insulin.

ANNOTATION
The drying up of the Aral Sea is not only an ecological problem, but also a great
loss for the history and culture of the whole world. The article talks about the impact
of the Aral tragedy on human life, health and lifestyle, as well as its legacy for future
generations.
Key words: bioaccumulation, malabsorption, asthma, immigrant, insulin.

KIRISH. Inson hech gachon tabiasiz yashay olmaydi, chunki u tabiatning
ajralmas qismi hisoblanadi. Shu bilan bir qatorda ular bir biriga uzluksiz ta’sir o‘tkazib
turishadi. Xo‘sh tabiatimiz bugungi kunga kelib qay ahvolga tushmoqda? Bunga
kimlar sababchi? Buni ganday oldini olish mumkin? Shu kabi savollar bugungi
kunning dolzarb mavzusiga aylanmoqda. Ming afsuski inson tabiatga misli
ko‘rilmagan miqdorda tasir ko‘rsatadi, 0‘z o‘rnida tabiat ham insonga. Inson aql-
zakovati orqali, mehnat faoliyati tufayli ta’sir qilishini hech bir narsa bilan tagqoslab
bo‘lmaydi. Aniqroq aytadigan bo‘lsak mavjudotlar tabiatdan qanday bo‘lsa, shunday
foydalanib, unga o°z tasirini o‘tkazadi. Insoniyat uni o‘rab turgan barcha shart-
sharoitlarga moslasha oladi, moslasha olmasa, uni o‘zi istaklariga moslashtiradi,
natijada tabiat muvozanati buziladi, buzilgan muvozanat esa katta ta’lofatlarga olib
keladi. Bunga yaqqol misol qilib “Orol dengizi muammosini ” olsak bo‘ladi. Bugungi
kunda Orol dengizi ilgari jahon hududdagi to‘rtinchi eng katta ko‘l, yo‘qolib
bormoqda. 1960-yillar orasida va 1987 yilda uning darajasi deyarli 13 metrga tushib
ketdi va uning maydoni 40 foizga kamaydi.Suv ogimining kamayish,sug‘orish uchun
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ajratilgan suv miqdorini ortib ketishi va boshga sabablar tufayli dengiz suvini
kamayishi bilan bir gatorda bir gancha ekologik muammolar ham kelib chiqgdi.

ASOSIY QISM. Avvalambor Orol dengizi relefi hagida ma’lumot bersak, Orol
tabily geografik okrugi Turon tekisligining markaziy gismida, Ustyurt okrugi bilan
Qizilqum okrugi orasida joylashgan.U shimolda Qozog‘iston bilan, janubi-sharqda
Qizilqum, janubda Quyi Amudaryo, g‘arbda Ustyurt okruglari bilan chegaralanadi.
O‘tgan asrning 60-yillarigacha Orol dengizi maydoni orollari bilan o‘rtacha 68,0 ming
km? ni tashkil etgan. Kattaligi jihatidan dunyoda to‘rtinchi o‘rinda edi. Havzasining
maydoni 690 ming km? suvining hajmi 1000 km?, o‘rtacha chuq. 16,5 m atrofida
o‘zgarib turgan. Havzasining Kkattaligi uchun dengiz deb atalgan. Orol dengizida suv
sathining yil davomida o‘zgarib turishi Amudaryo va Sirdaryoning bahor-yoz
paytlarida toshishi bilan bog‘liq. Bahorgi yomg‘irdan ham dengiz sathi ko‘tariladi.
Suvi sathining yil davomida o‘zgarish amplitudasi o‘rtacha 25 sm ga teng bo‘lgan.
Suvining sho‘rligi o‘rtacha 10-11%. Suvdagi tuzlarning ko‘p qismini osh tuzi va
sulfatli magniy tuzi tashkil etgan. Kimyoviy tarkibiga ko‘ra, suvi Kaspiy dengizi
suviga o‘xshash. Orol dengizi suvining tarkibidagi tuz 11 mlrd. ga yaqgin deb
baholangan. Bu tuzlar sanoat ahamiyatiga ega.

Qoraqalpog‘iston Respublikasi va Orolbo‘yi hududlarida yashovchi aholi
salomatligiga ana shu qum va tuzlari salbiy ta’siri juda katta. Orol dengizida qolgan
suv yetarli emasligi sababli, bu ifloslantiruvchi moddalarning konsentratsiyasi golgan
suvlarda ham, quruq gatlamlarda ham keskin oshdi. Buning natijasida shamol
tashuvchi zaharli chang juda keng targaldi. Daryo havzalarining quyi gismlarida va
sobiq qirg‘oq zonalarida yashovchi odamlar mahalliy suv ichish va ifloslangan changni
nafas olish orqali ifloslantiruvchi moddalarni yutishgan. Bundan tashqari, o‘simliklar
va chorva mollari tomonidan so‘rilishi tufayli toksinlar - wularning ko‘plari
bioakkumulyasiya gilinadi va jigar va buyraklar tomonidan oson parchalanmaydi.
Atrofdagi hududlar aholisi odatda chuchuk suv tangisligini boshdan kechiradi va
sog‘lig muammolari keng tarqalgan, jumladan, ayrim saraton kasalliklari, nafas olish
kasalliklari, shu jumladan sil (asosan dorilarga chidamli), ovgat hazm qilish
kasalliklari, kamqonlik va yuqumli kasalliklar. Jigar, buyrak va ko‘z muammolari ham
zaharli chang bo‘ronlari tufayli bo‘lishi mumkin. Birgalikda bu zaif yosh guruhlari
orasida noodatiy yuqori o‘lim ko ‘rsatkichini ko‘rsatdi: 2009-yildam beri bolalar o‘limi
har 1000 kishiga 75 tani tashkil etdi, onalar o‘limi esa har 1000 tadan 12 tani tashkil
etgan. Insoniyatning daryo suvidan foydalanishi ortishi bilan ko‘l suvining tarkibi
o‘zgardi. Tuz konsentratsiyasi o‘n barobar oshdi va mahalliy yer osti suvlari tuz
konsentratsiyasi 6 g/L ga yetdi. Bu JSST tomonidan xavfsiz deb topilgan
konsentratsiyadan olti baravar yuqori. Tabiiyki, mahalliy aholi sho‘r suv is’temoliga
duchor bo‘lgan va 2000 yilda faqat 32% xavfsiz ichimlik suviga ega bo‘lgan .
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Bo‘ronlarning ko‘payishi har yili qurigan dengiz tubidan havo orqali 43 million tonna
chang va qumni olib yuradi . Shunga ko‘ra, changning cho‘kish darajasi dunyodagi eng
yuqori ko‘rsatkichlardan biridir va ko‘p miqdorda tuzlar va pestisidlarni o‘z ichiga
oladi. O‘g‘itlar, xlorli organik pestisidlar va boshga kimyoviy moddalar qishloq
x0‘jaligi maqsadlarida ko‘p miqdorda qo‘llanilgan va ifloslantiruvchi moddalarga boy
suv Orol dengizini ta’minlovchi daryolarga qaytgan. Orolbo‘yida yashash, bu hududda
tug‘ilgan odamlarda ham, katta yoshli immigrantlar uchun ham tug‘ilish uchun zararli
ogibatlarga olib keladi. Shu bilan birga, tana massasi indeksi (BMI) 7 yoshdan 17
yoshgacha bo‘lgan bolalarda PCB, DDT va DDE larning qon konsentratsiyasi bilan
teskari bog‘lig bo‘lib, malabsorbsiya ta’siri sifatida ilgari surilgan. 1-toifa insulinga
o‘xshash o‘sish omili (IGF-1) giymatlari tana massasi indeksining pasayishi bilan
bogliq edi . Ma’lumki, past IGF-1 qiymatlari tanadagi DDT yoki DDT
metabolitlarining yuqori konsentratsiyasi bilan bog‘liq bo‘lishi mumkinOrol
dengizidan 200 kilometr uzoqlikdagi hududda maktab o‘quvchilarining hayotiy
qobiliyati past va yo‘tal tez-tez uchraydi. Ajablanarlisi shundaki, changga ta’sir qilish
astma tarqalishi bilan bog‘liq emas edi. Shu sababli, ekologik ofat respirator
kasalliklarning chastotasiga bevosita ta’sir ko‘rsatdimi yoki yo‘qmi hali ham noanigq.
So‘nggi yillarda jigar saratoni ikki baravar ko‘paydi , qizilo‘ngach, o‘pka va oshqozon
saratoni bilan kasallanish eng yuqori ko‘rsatkichlarni gayd etdi. Bundan tashqari
Orolbo‘yi hududiga oqib tushadigan daryolar yo‘qolib borayotganligi sababli ichimlik
suvi juda gimmatli manba hisoblanadi. Suv tanqgisligi va saglanadigan ichimlik
suvining ifloslanishi Orolbo‘yidagi xonadonlarda kasallikning fekal-og‘iz orqali
yugqishining muhim sabablari hisoblanadi. Shunga ko‘ra, gepatit A va diareya kasalligi
tez-tez qayd etiladi.Darhaqiqat, ko‘p dori-darmonlarga chidamli sil kasalligi ushbu
mintagada jiddiy muammo tug‘diradi.Sanitariya va suv ta’minotining yetarli emasligi
bolalar o‘limining asosiy global omillaridan biri bo‘lgan diareya kasalligi uchun katta
xavf tug‘diradi. Xavfsiz suvdan foydalanish imkoniyati ortib borayotgan bo‘lsa-da,
Orol dengiziga ta’sir giladigan ekologik ofatlar va iglim o‘zgarishining kutilmagan
oqibatlari bu rivojlanishga to‘sqinlik qilishi mumkin.

XULOSA. Ko‘rib turganimizdek, global, mintaqaviy va mahalliy iqlim
o‘zgarishi inson salomatligi uchun salbiy oqibatlarga olib kelishi mumkin. Insonning
iglimga potensial ta’sir ko‘rsatishi mumkin bo‘lgan barcha harakatlari puxta o‘ylab
ko‘rilishi zarurligidan dalolat beruvchi xavotirli signaldir bu Orol fojeasidir.

https://t.me/Erus_uz Multidisciplinary Scientific Journal January 2025 68



https://t.me/Erus_uz

Educational Research in Universal Sciences VOLUME 4, ISSUE 2

ISSN: 2181-3515

Foydalanilgan adabiyotlar ro‘yhati

1. https://www.un.int/uzbekistan/news/problems-aral-sea-and-water-resources-

central-asia.
2. Boymatov S.Rejabov M. “Orol fojeasining kelib chigish sabablari”.2022

3. https://luz.wikipedia.org/

https://t.me/Erus_uz Multidisciplinary Scientific Journal January 2025 69


https://t.me/Erus_uz
https://www.un.int/uzbekistan/news/problems-aral-sea-and-water-resources-central-asia
https://www.un.int/uzbekistan/news/problems-aral-sea-and-water-resources-central-asia

Educational Research in Universal Sciences VOLUME 4, ISSUE 2

ISSN: 2181-3515

DOI: https://doi.org/10.5281/zenodo.14782944

QAZISH LAHIMLARIDAGI SELIKLARNING USTIVORLIGI
BAHOLASHNING ASOSIY GEOMEXANIK USULLARI TAHLILI

Abdiazizov Asliddin Adham o‘g‘li
QarMI| asistenti
Elektron pochta: abdiazizovasliddin23@gmail.com
Orcid: https://orcid.org/0009-0001-4958-6052

ANNOTATSIYA

Ushbu maqolada qazish lahimlarida seliklarning ustuvorligini ta 'minlash uchun
geomexanik goidalar va usullar tahlil gilinadi. Lahimlarning ustuvorligini baholashda
ularning shakli, o ‘Ichamlari va geomexanik xususiyatlari muhim ahamiyatga ega.
Magolada, kon-texnologik jarayonlarda seliklarning optimal parametrlarini aniglash,
ularning geologik sharoitlarga mos ravishda ta’sirini baholash, shuningdek,
ustuvorlikni saqglash bo yvicha tegishli tavsiyalar keltirilgan. Tahlilga asoslangan
holda, seliklarni o ‘rnatish usullari, ularning kuchlanish va deformatsiya holatlariga
ta’siri, shuningdek, ekspluatatsiva davomida yuzaga keladigan xavf-xatarlarni
minimallashtirishga doir metodlar ko rib chigiladi. Maqgola natijalari qazib olish
jarayonlarida lahimlarning mustahkamligini ta’minlash va xavfsiz ekspluatatsiyani
amalga oshirish uchun ilmiy asoslangan yondashuvlar yaratishga yordam beradi.

Kalit so‘zlar: lahim, ustivorlik, tog” jinsi, ekspluatatsiya, seliklar, buzilishlar,
geomexanika, kuchlanish, deformatsiya.

ANALYSIS OF THE MAIN GEOMECHANICAL METHODS FOR
EVALUATING THE STABILITY OF ROOFS IN MINING TUNNELS.

ABSTRACT

This article analyzes geomechanical principles and methods for ensuring the
stability of pillars in excavation workings. When assessing the stability of workings,
their shape, dimensions, and geomechanical properties are of great importance. The
article presents relevant recommendations for determining the optimal parameters of
pillars in mining and technological processes, evaluating their impact in accordance
with geological conditions, as well as maintaining stability. Based on the analysis,
methods for establishing pillars, their impact on stress and strain states, as well as
methods for minimizing risks arising during operation, are considered. The results of
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the study will contribute to the creation of scientifically grounded approaches to
ensuring the stability of workings during mining processes and implementing safe
operation.

Keywords: working, stability, rock, exploitation, pillars, failures, geomechanics,
stress, deformation.

KIRISH

Zamonaviy konchilik va geologiya sohalarida qazish ishlarining samaradorligini
oshirish va xavfsizligini ta’minlashda geomexanika asosiy o‘rin egallaydi. Konning
ekspluatatsiya jarayonida, aynigsa, yer osti qazish ishlari davomida lahimlarning
ustuvorligini saqlashning ahamiyati katta. Lahimlar, ya’ni qazish bo‘shliglarini himoya
qilish uchun qoldirilgan jinslar, tog‘ jinslarining buzilishining oldini olishda,
kuchlanish va deformatsiyalarning oqilona tagsimlanishida muhim rol o‘ynaydi.
Ustuvorlikni ta’minlash, qazish jarayonining xavfsizligini oshirish, shu bilan birga,
konning ishlab chiqarish samaradorligini maksimal darajaga yetkazishga yordam
beradi.

Bunday sharoitda, lahimlarning geomexanik tavsiflari, ularning mustahkamligi va
deformatsiyalanishi, shuningdek, ekspluatatsiya sharoitlariga mos ravishda optimal
o‘lchamlari va shakllarini aniglash juda muhimdir. Seliklarning ustuvorligi, qazish
ishlari davomida ko‘p hollarda to‘g‘ri boshqarilmasa, buzilishlar, yer yuzasiga
ko‘chish va ko‘chkilarni keltirib chigarishi mumkin. Shuning uchun, bu masalani ilmiy
asosda tadqiq etish, ularning geomekanik xususiyatlarini chuqur tahlil qilish va
ustuvorlikni ta’minlash bo‘yicha samarali usullarni ishlab chiqish zarur.

Ushbu maqolada qazish lahimlaridagi seliklarning ustuvorligini ta’minlashga doir
geomexanik qoidalar va metodlar tahlil qilinadi. Lahimlarning ustuvorligini saqlashda
ularning optimal parametrlarini aniqlash, seliklarning turli shakl va o‘lchamlarini
konning geologik sharoitlariga mos ravishda belgilash muhim ahamiyatga ega.
Magolada shuningdek, seliklarni o‘rnatish va ularning geomexanik sharoitlariga
ta’sirini baholash bo‘yicha takliflar keltiriladi.

ADABIYOTLAR TAHLILI.

Jins mustahkamligi atamasi bo‘yicha, bunda buzilmagan holda turlicha tezligi va
xarakterli tashqi kuchlarga garshilik gila olish qobiliyati tushiniladi. Jinsning ichki
bog‘lamlari buzilsa bu jins o‘z mustahkamligini yo‘qotadi va parchalanish vujudga
keladi.

Tashqi kuchlar yo‘nalishi va deformatsiyalanish xarakteriga garab jinsning
mustahkamlik chegarasini bir, ikki, uch o‘qli (har tomonlama) siqish, cho‘zish, har xil
burchaklar tomon siljishi, egish va boshqalar bo‘yicha ajratiladi.
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Tog* jinslarining bir o‘qli siqish, cho‘zish, siljish, ezishga qarshiligi mexanik
tavsifi bo‘lib, soda kuchlanganligi holatidagi mustahkamligini ko‘rsatadi. Kon-
texnologik yoki muxandislik qurilmalarida jinslar yo o°‘sha muhitda yoki
o‘rganilayotgan muhitning asosi bo‘ladi. Birinchi va ikkinchi holda ham tog*
jinslaridagi kuchlanganlik holati yetarlicha murakkab bo‘lib, mustaqilligi va
deformatsiyalanish xarakterida ko‘rinadi.

Ushbu ma’lumotlarni vizual tarzda ifodalash uchun quyidagi o‘rganishni taklif
gilish mumkin:

1. Lentasimon va ustunsimon seliklarning tagqoslanishida.

Lentasimon va ustunsimon seliklarning geomexanik sharoitlarga ta’siri:

- Lentasimon seliklar: Yassi deformatsiya sharoitida ishlatiladi.

- Ustunsimon seliklar: Bir o‘qli kuchlanish holatida samarali.

Bir qancha geomexanik sharoitlarda lentasimon va ustunsimon seliklarning
samaradorligini tagqoslash. Lentasimon seliklarning deformatsiyaga chidamliligi,
ustunsimon seliklarning esa vertikal kuchlanishga garshi qobiliyati grafik shaklda
ko‘rsatilgan bo‘ladi.

2. Seliklarning o ‘lchamlari va shakllariga ta’siri.

Seliklarning o‘lchamlari va shaklini o‘zgartirishning kon ekspluatatsiyasiga
ta’siri:

- Katta seliklar: Nobudgarchilikka olib kelishi mumkin.

- Kichik seliklar: Ko‘chkilarni keltirib chigaradi.

3. Seliklarning ustuvorligini saglash bo ‘yicha parametrlar.

Seliklarning ustuvorligini saqlashda optimallashtirish parametrlarining
ta’siri:

- Seliklarning shakli va o‘lchami;

- Geomekanik xususiyatlar (kuchlanish, deformatsiya);

- Texnologik sharoitlar (geologik sharoitlar);

4. Seliklarning deformatsiyasi va qazib olish samaradorligi.

Seliklarning deformatsiyasi va qazib olish samaradorligiga ta’siri.

- Seliklarning deformatsiyasi: Buzilishlar va ko‘chkilarni keltirib chiqaradi.

- Samaradorlik: Qazib olish jarayonining samaradorligini kamaytiradi.

MUHOKAMA VA NATIJALAR

Lahimlarning ustivorligini ta’minlashda uning shunday holati tushuniladiki,
bunda texnologik jarayonlar o‘z meyorida bajariladi va ishchilarning xavfsizligi
go‘shimcha tadbirlarsiz ta’minlanadi.

Mexanik ustivorligi tushunchasi biron-bir tizimning ma’lum bir berilgan vaqt
davomida ustivorlik holatini saglab turishini belgilaydi. Kon lahimlariga nisbatan
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ustivorlik tushunchasi ekspluatatsiya ya’ni kon ishlarini bexatar olib borishni
ta’minlash uchun kerak bo‘lgan vaqt davomida lahimning shakli va o‘lchamlarini
saqglanish xususiyatlari tushuniladi.

Shipning ochilgan qismi (kamera eni) o‘lchamlarini boshqarish magsadida qazib
olingan joyda (bo‘shliqda), ruda tanasi yoki yondosh jinslarning buzilmagan
uchastkalaridan selik qoldirib ketiladi. Shunga ko‘ra, qo‘llanilgan texnologiyaga
bog‘liq qoldirilgan seliklar foydali gqazilmani asosiy gismi kavlab olingandan keyin
gazib olinadi yoki uchastkalarda, gorizontlarda yer ostida qoladi Tabiiyki bu
texnologiya foydali gazilmaning nobudgarchiligini ortishiga olib keladi. Seliklarni
qayta gazib olishda, qoidaga ko‘ra o‘ziga xos gazib olish tizimi qo‘llanishini talab
gilinadi.

Geomexanik nuqgtai nazardan garaganda seliklarning vazifasi atrofdagi massivda
deformatsiyalarning oshishini (rivojlanishini) oldini olish va buzilish zonalarining
o‘lchamini kengayishini oldini olishdan iboratdir.

Qazish kamera (bloklarni) ustivorlgini saglash, tayyorlov lahimlarini saglash
hamda qo‘shni uchastkalardagi qazish ishlarining ta’sirini qaytarish uchun
vaqtinchalik seliklar qoldiriladi. Bu ko‘p ishlatiladigan selik bo‘lib, xizmat qilish
muddati bir necha yilgacha, ya’ni alohida uchastkalar, bloklar yoki kameralarni qazib
olish davri davomida foydalaniladi.

Agarda qoldirilgan seliklarning o‘lchamlari ortigcha katta bo‘lsa, behuda
nobudgarchiliklar yuzaga keladi, teskari holda selikning o‘Ichami keragidan kichik
bo‘lsa, unda ularda buzilishlar sodir bo‘ladi. Bu seliklardagi buzilishlar xavfli
ko‘chkilar hosil qilib, qo‘shni uchastkalardagi seliklarni ham buzib yuborishi
mumkin.

Seliklarni joylashtirishning turli-tuman sxemalari asosan gatlamli va ruda
konlarida uchraydi, ular quyidagicha bo‘lishi mumkin:

a) bir-xil o‘lchamli va shakli cheksiz, davriy ketma-kelikda kameralararo,
stvololdi va boshga shakldagi seliklar;

b) turli o‘lcham va shakldagi cheksiz davriy ketma-ketlikdagi seliklar;

v) tizimsiz joylashgan turli o‘lchamdagi va konfiguratsiyadagi seliklar;

g) turlicha parametrli yakka seliklar.

Bunda gorizontal kesimi bo‘yicha seliklar lentasimon va ustunsimon turlarga
bo‘linadi (1- chizma).
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I M

1-rasm. Kameralararo ustunlar va seliklar goldirish tartibi
a) ustunsimon selik sxemasi, b) uzun stolbali selik sxemasi.

Geomexanik nuqtai nazardan garaganda lentasimon va ustunsimon seliklar
turlicha sharoitlar uchun xizmat ko‘rsatadi. Lentasimon seliklar-yassi deformatsiya
sharoitida, ustunsimon seliklar-bir o‘qli kuchlanish holati ta’sir gilgan sharoitida
qo‘yiladi.

Shu sababli tog* jinsi massivida birxil tizimda gazib olingan bo‘shliq (kamera)
va seliklar hosil gilinadi, ularning eng optimal parametrlari hamma holatlarda o‘zaro
bog‘langan bo‘lishi shart.

Shu bilan birga kamera va seliklarning parametrlari bevosita tog*® jinsi massivi
zonasining o‘lchamiga bog‘liq bo‘ladi. Shunga ko‘ra gazib olish tizimining eng
optimal parametrlari, shu jumladan qazish lahimlari (kameralari) va seliklar
o‘lchamlarini aniqlash uchun, butun tizimlarning: qazish lahimi tagi selik qazish
lahimi shipi yuqorida joylashgan jinslar gatlamida sodir bo‘ladigan kuchlanish
deformatsiya holatini ko‘rib chiqish lozim.

Shunga o‘xshash tazimlarni tadqiq gilishning eng qulay uslublari tahliliy usul va
matematik modellashtirish usullaridir. Bunda butun tizimning holatini, shuningdek,
uning alohida elementlarini, amaliy jihatdan istalgan darajada to‘liq baholash
mumkin.

Ushbu maqola kon jinslarining mustahkamligi, kon geologiyasida jinslarning turli
parametrlari va ularning ekspluatatsiya jarayonlaridagi roli haqida keng qamrovli
tahlilni tagdim etadi. Ushbu ma’lumotlar asosan konning mustahkamligini va uning
ekspluatatsiya sharoitida xavfsizligini ta’minlash uchun zarur bo‘lgan parametrlarni
ko‘rsatadi. Maqolani ilmiy asoslash va muhokama qilish uchun quyidagi jihatlarni
muhokama qilish mumkin:
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1. Kon jinslarining mustahkamligi va uning o‘zgarishlari: Kon jinslarining
mustahkamligi bir qator omillarga bog‘liq, jumladan jinsning petrografik tarkibi,
mineral struktura, suvlilik darajasi, namlik, va texnologik sharoitlar. Jinslar ta’siri
ostida qurilish va qazib olish jarayonlarida yuzaga keladigan deformatsiyalar va
buzilishlar konning ekspluatatsiyasini to‘g‘ri va xavfsiz amalga oshirishda katta
ahamiyatga ega. Natijada, jinsning mustahkamligi va deformatsiyasi haqida chuqur
bilim, xavfsizlikni ta’minlash va samarali kon ishlarini bajarishda muhimdir.

2. Seliklar va ularning roli: Seliklarning vazifasi atrofdagi massivda
deformatsiyalarni boshqarish, buzilish zonalarini kamaytirish va konning uzoq
muddatli ishlashini ta’minlashdir. Seliklar qoldirish texnologiyasi asosida konni
mustahkamlash, yanada samarali gazib olish tizimlarini yaratish va qoldirilgan
resurslarning nobud bo‘lishini oldini olish uchun eng optimal parametrlarni aniqlash
zarur. Geomexanik nuqtai nazardan, lentasimon va ustunsimon seliklarning ta’sir
sharoitlari farglanadi va bu tanlov konning geologik va texnologik xususiyatlariga mos
ravishda amalga oshirilishi kerak.

3. Kamera va seliklarning parametrlari: Kamera va seliklarning o‘lchamlari va
shakllari tog‘ jinsi massivi holatiga mos kelishi lozim. Qazib olishning
optimallashtirilgan tizimlarini shakllantirishda, bu parametrlar to‘g‘ri hisobga olinishi
zarur. Qoldirilgan seliklar va wularning konfiguratsiyasi konning xavfsizligini
ta’minlash uchun mas’uliyatli yondashuvni talab qiladi.

4. Matematik modellashtirish va tahliliy usullar: Konni ekspluatatsiya qilish
jarayonida eng optimal qazish parametrlarini aniqlash uchun matematik
modellashtirish va tahliliy usullarni qo‘llash aynigsa foydalidir. Ushbu metodlar kon
geologiyasining murakkabligini va o‘zgaruvchanliklarini hisobga olgan holda,
resurslarning samarali va xavfsiz qazib olinishi uchun kerakli parametrlarni tahlil qilish
imkonini beradi.

5. Lahimlar va ekspluatatsiya jarayonlarida xavfsizlik: Ekspluatatsiya
jarayonlarida lahimlarning mustahkamligi va ustivorlik holatini saqlab qolish,
ishchilarning xavfsizligini ta’minlash uchun zarur. Qoldirilgan seliklar, kameralar
o‘lchamlari va konfiguratsiyalarining to‘g‘ri tanlanishi bu jarayonlarning xavfsizligini
ta’minlashda muhim rol o‘ynaydi.

Ushbu tahlil orgali kon jinslarining mustahkamligini ta’minlashda geologik va
mexanik parametrlarning ahamiyati hamda ekspluatatsiya jarayonlarida ularni to‘g‘ri
boshqarish zarurligi ko‘rsatiladi. Seliklar, lahimlar va boshga geomexanik elementlar
o‘rtasidagi o‘zaro bog‘lanishlar, qazib olishning xavfsiz va samarali amalga
oshirilishini ta’minlash uchun to‘g‘ri tanlangan bo‘lishi kerak. Matematik
modellashtirish va tahliliy usullar yordamida bu jarayonlar to‘liq baholanishi va
optimallashtirilishi mumkin.
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Tadqiqot natijalari, lahimlarning ustuvorligini saqlash uchun seliklarning o‘lcham
va shakllarini aniq belgilash zarurligini ko‘rsatdi. Seliklar, qazish jarayonida yuzaga
keladigan kuchlanishlarni tagsimlash va buzilishlarni oldini olishda muhim rol
o‘ynaydi. Ularning to‘g‘ri o‘rnatilishi konning ekspluatatsiya jarayonlarida
xavfsizlikni ta’minlashga, shuningdek, gazib olishning samaradorligini oshirishga
yordam beradi.

Lahimlar o‘lchamlari va shaklini belgilashda geologik va texnologik
sharoitlarning ta’siri katta. Seliklarning ortiqgcha katta yoki kichik bo‘lishi kon
ishlarining xavfsizligini pasaytirishi mumkin. Katta seliklar qazib olishning
samaradorligini pasaytirib, nobudgarchiliklarga olib kelishi, kichik seliklar esa yer
yuzasiga ko‘chish va ko‘chkilarni keltirib chigarishi mumkin. Shuning uchun,
seliklarning optimal o‘lchamini aniqlashda geomekanik tahlil va hisob-kitoblar
muhimdir.

Bundan tashqari, qazish jarayonlarida seliklarning turli shakllarini, masalan,
ustunsimon yoki lentasimon seliklarni qo‘llash, geomekanik sharoitlarga qarab, eng
samarali natijalarni ta’minlaydi. Lentasimon seliklar yassi deformatsiya sharoitida,
ustunsimon seliklar esa bir o‘qli kuchlanish holatida samarali bo‘lishi mumkin. Bu esa,
o°‘z navbatida, konning mustahkamligini saqlashda va ekspluatatsiya jarayonini xavfsiz
va barqaror amalga oshirishda muhim ahamiyatga ega.

Shu bilan birga, seliklarni joylashtirishning optimal sxemalari va ularning
geomekanik xususiyatlarini to‘g‘ri belgilash, gazib olish tizimining samaradorligini
oshiradi. Tadqiqotlar, shuningdek, qazish lahimlaridagi seliklarning ustuvorligini
saglashda geomekanik modellash va tahlil metodlarini qo‘llashning muhimligini
ta’kidladi. Bu metodlar, ustuvorlikni ta’minlashda yuzaga keladigan qiyinchiliklarni
oldini olish, shuningdek, gazib olish jarayonlarini yaxshilashga yordam beradi.

Natijada, qazish jarayonida seliklarning ustuvorligini ta’minlash uchun ilmiy
asoslangan yondashuvlar, geomekanik tahlil va modellashtirishning qo‘llanilishi zarur.
Seliklarning optimal shakl va o‘lchamlarini aniqlash, konning ekspluatatsiya
xavfsizligini oshirish va samaradorligini yaxshilashda muhim rol o‘ynaydi.

XULOSA

Magqolada qazish lahimlaridagi seliklarning ustuvorligini ta’minlashning
geomexanik qoidalari va metodlari batafsil tahlil qilindi. Tadqiqotlar shuni ko‘rsatdiki,
lahimlarning mustahkamligini saqlash va ekspluatatsiya jarayonlarida yuzaga
keladigan xavf-xatarlarni oldini olish uchun seliklarning optimal shakli va
o‘lchamlarini aniqlash zarur. Geomexanik nuqtai nazardan, seliklar tog‘ jinslarining
deformatsiyasini boshqarish va buzilish zonalarini minimallashtirishda muhim rol
o‘ynaydi.
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Bundan tashqari, seliklarni o‘rnatishning turli sxemalari va ularning har bir
geologik sharoitga mos keladigan parametrlarini aniqlash, qazish jarayonlarini xavfsiz
va samarali olib borish uchun muhimdir. Maqolada keltirilgan nazariy tahlillar va
amaliy tavsiyalar qazib olish jarayonining samaradorligini oshirishga, shuningdek, yer
osti ishlarida seliklarning ustuvorligini ta’minlashga yordam beradi.

Shu bilan birga, qazish ishlari davomida lahimlarning shakli, o‘lchami va
joylashuvini to‘g‘ri boshqarish orqali kon ekspluatatsiyasining xavfsizligi va
unumdorligi yaxshilanadi. Buning uchun geomexanika sohasida yanada chuqurroq
tahlillar va modellashtirish usullarini qo‘llash zarur bo‘ladi.
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Annotatsiya. Magqgola paxtani o'z vagtida qabul qilish, to‘gri jamlash,
markazlashtirilgan holda quritish va tozalash, lozim bo ‘Igan holda saqlashni
ta’'minlash bo ‘yicha olib borilayotgan chora tadbirlar hagida.
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The article is about the measures taken to ensure timely receipt of cotton, proper
collection, centralized drying and cleaning, and proper storage.

Key words: Zones, humidity, conditional weight, classifiers, canopies, grain
areas, sample, point sample, group sample, average daily sample, weed infestation.

KIRISH

Ma’lumki, qishlogq xo‘jalik mahsulotlari yilning muayyan mavsumida
yetishtiriladi, shu sababli ularni uzoq vaqt saglash va gayta ishlashni tashkil gilmagan
holda aholini yil bo‘yi turli mahsulotlar bilan ta’minlash masalasini hal qilib
bo‘lmaydi. Qishloq xo°jalik mahsulotlarini yetishtirish ko‘paygan sari ularni saqlash
va gayta ishlash ham takomillashtirilib borilmoqda, yangi zamonaviy texnika va
texnologiyalar bilan jihozlanib, mahsulotni iste’molchilarga sifatli yetkazib berishning
eng so‘nggi usullaridan keng foydalanilmoqda. Mahsulotlarini yig-ish, tashish, saqlash
va qayta ishlashni tashkil gilish jarayoniga ilmiy yondoshilsa, fan-texnika yutuqglari
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hamda ilg‘or tajribalarga tayanib ish ko‘rilsa, gishlog xo‘jaligi mahsulotlarini sifatli
saqlashga va uni standart talablariga mos holda gayta ishlashga erishiladi. Yer yuzidagi
xalglar gishloq xo‘jalik mahsulotlarini iste’mol qilishni boshlagandan buyon uni
saqglash va qayta ishlash bilan shug‘ullanib uni doimo rivojlantirib kelishgan. Qiyin
mehnat evaziga yetishtirilgan mahsulotni zarar ko‘rsatmasdan hamda uning sifatini
saglab golgan holda saglash, undan unumli foydalanish inson ehtiyojlaridan biri bo‘lib
kelgan. Bunda turli xil zararkunandalardan himoya qilish to‘grisida ham bosh qotirib
kelishgan. Shuningdek, to‘qimachilik sanoati korxonalarining paxta tolasiga bo‘lgan
bugungi talabi, paxtani sifatli qilib qo‘lda va mashinada terish tartib qoidalari, paxtani
gabul qilib olish va saglash usullari, dastlabki gayta ishlash, tola tuzilishi uning sifatini
aniglovchi asbobuskunalar bilan ishlash, paxta xom ashyosini yig‘ib terib olish,
topshirish, quritish, saglash, gayta ishlash borasida chet el texnika va texnologiyalari
bilan tanishishni 0‘z ichiga oladi. Respublikada paxtachilik - qishloq xo‘jaligining yirik
tarmoglaridan biri hisoblanib, davlat iqgtisodida, xalgning moddiy farovonligini
yuksaltirishda muhim ahamiyatga ega. Respublika iste’mol fondining asosiy qismi
paxta xom ashyosidan ishlab chigariladigan sanoat maxsulotlaridan tashkil topadi.
Sanoat va ozig-ovgat mollarini ishlab chigarishda chigitli paxta eng kerakli xom ashyo
turlaridan biri hisoblanadi. U o‘zining ahamiyati jihatidan davlat iqtisodiyotida g‘alla,
oltin, neft va boshga mahsulotlar uchun g‘oyat muhim xom ashyo turlari bilan bir
gatorda turadi.

Paxtani gabul gilishga tayyorlash va gabul qgilish, jamlash

Paxtani 0‘z vaqtida to‘g‘ri qabul qilish, to‘g‘ri jamlash, markazlashtirilgan holda
quritish va tozalash, lozim bo‘lgan holda saglashni ta’minlash bo‘yicha paxta tozalash
zavodi va tayyorlov punktining asosiy quyidagi vazifalar mavjut:

e dexqon xo‘jaliklari bilan paxta sotish va sotib olish uchun kontraktsiya
shartnomalari tuzish va ularning bajarilishini nazorat qilish;

¢ xo‘jaliklarda paxtani yuqori sifatli qilib mashinada va qo‘lda terishni tashkil
gilish va ta’minlash hamda uni navlarga to‘g‘ri ajratish bo‘yicha yo‘l-yo‘riq ko‘rsatish;

e paxtani yetishtirib beruvchi xo‘jaliklarni amaldagi davlat standartlari, paxta
xarid narxlarining preyskurantlari va boshqa me’yoriy hujjatlar bilan ta’minlash;

e ko‘rinarli joyda respublika standartlarining asosiy qoidalarini, paxtaning xarid
narxlarini, xavfsizlik texnikasidagi yong‘indan saqlanish texnikasi bo‘yicha
ogohlantiruvchi yozuvlarni ilib qo‘yishi;

e chigitli paxta xom ashyosini qabul qilish, tashish, g‘aramlash va saglashda
texnologik mexanizmlardan to‘liq foydalanish;
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e transport vositalari, maydonchalar, omborlar, tarozi xo‘jaligi, laboratoriya
uskunalari, brezentlar, asboblar, o‘rash va boshga materiallardan oqilona va tejamli
foydalanish;

e chigitli paxtani respublika standartlariga rioya qilgan holda o‘z vaqtida
beto‘xtov gabul qilib olish;

e gabul qilingan paxtani selektsion va sanoat navlari, sinflari bo‘yicha bir xil
to‘dalarga jamlab, urug‘lik chigitni reproduktsiyalar (avlodlar) va dala guruhlari
bo‘yicha alohida to‘dalarga ajratish;

e quritish-tozalash tsexining unumli ishlashini ta’minlash;

e qat’iy buxgalteriya hisobi va hisobotini tashkil qilish;

e xo‘jaliklar bilan gabul gilingan paxta uchun o‘z vaqtida va to‘g‘ri hisob-kitob
qilish, tayyorlangan butun paxtani to‘g‘ri saqlash va uni tayyorlov punktidan dastlabki
ishlab chigarish uchun zarur miqdor va assortimentda paxta zavodiga o‘z vaqtida
tashishni tashkil qilish;

e saglash-quritish, tozalash va tashishda paxta sifatining buzilishi va
nobudgarchiligining oldini oluvchi tadbirlar qo‘llash;

e Tayyorlov punktida paxtani gabul gilish, saglash, tozalash va uni paxta
zavodiga tashish bilan bog‘liq bo‘lgan xarajatlarni kamaytirish bo‘yicha tadbirlarni
amalga oshirish;

e Tayyorlov ishining hamma bosqichlarida maxsus yo‘rignomalarga muvofiq
yong‘inga qarshi tadbirlar o‘tkazish va xavfsizlik texnikasi qoidalariga rioya etish;

e gabul gilingan va saglanayotgan paxtani, albatta, tortib hisoblash va uni
tayyorlov punktidan jo‘natishda va paxta zavodida qabul qilishda sifatini to‘g‘ri
aniqlash.

Tayyorlov  punktlarining raxbariyati xo‘jalik  xodimlarini  amaldagi
gonunchilikka asoslangan respublika standartlari, standart namunalari va paxtaga hag
to‘lash tartibi bilan tanishtirishi shart. Shu magsadda terim boshlanishidan kamida 10
kun avval xofjaliklarda fermerlar, mexanizatorlar va topshiruvchilar ishtirokida
paxtani sifatli terish hamda uni tayyorlov punktiga topshirish bo‘yicha kengash
(seminar) o‘tkazilishi kerak. Paxta topshiruvchilardan gabul gilganda uning sifati fagat
tayyorlov punktining laboratoriyasi tomonidan aniglanadi. Agar paxta namunalarini
tanlash va sifatini tahlil gilish shu tayyorlov punktining laboratoriyalari tomonidan
bajarilmagan bo‘lsa, ular haqiqiy emas deb xisoblanadi. Paxtaning konditsion vazni
katta klassifikatorga boysinmaydigan laboratoriya belgilaydigan namligi va iflosligi
kursatkichlariga bog‘ligligini hisobga olib, katta klassifikator paxtani laboratoriya
tahlilidan o‘tkazishda ishtirok etishi mumkin. Agar olingan laboratoriya natijalaridan
rozi bo‘linmasa, katta klassifikator paxtaning sifatini takror tahlil etilishini talab
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gilishga xaqgli. Bu hagda gabul paytida namunalar oluvchi katta klassifikator yoki
klassifikator laboratoriya gayd daftariga yozib qo‘yadi. Bunday holda laboratoriya
klassifikator ishtirokida gayta tahlil o‘tkazilib, uning natijasi jurnalda «takroriy» deb
yoziladi. Agar takroriy tahlil natijasi dastlabki belgilangan chegaralarda bajarilgan
bo‘lsa, unda dastlabki aniglangani to‘g‘ri hisoblanib, katta klassifikator bunga rozi
yoki norozi bo‘lishidan qat’i nazar, topshiruvchi bilan hisob-kitob qilish uchun
buxgalteriyaga beriladi.

XULOSA

O‘tkazilgan adabiyot taxlillaridan xulosa qilib aytadigan bo‘lsak tayyorlov punkti
laboratoriyasi tahlillarining natijalari topshiruvchi hamda paxtani gabul giluvchi
klassifikator uchun majburiy ma’lumot hisoblanadi. Agar topshiruvchi klassifikator
tomonidan aniqlangan paxtaning navi, namligi va iflosligiga rozi bo‘lmasa, bahs
tayyorlov punktining laboratoriyasi tomonidan xal etiladi, buning uchun ular
ishtirokida tayyorlov punkti laboratoriyasining vakili paxta sifatini asboblar bilan
sinash uchun o‘rta namuna tanlaydi.
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ANNOTATSIYA
Ushbu magolada aylanma harakat dinamikasiga doir uchta masalaning yechish
metodikasi keltirilgan. Shuningdek, masala yechish wuchun o ‘quvchilarga zarur
metodik tavsiyalar berilgan. Masalalarning tahlili va sintezi keltirilgan.
Kalit so“zlar: masala, analitik metod, sintetik metod, tahlil, sintez, sterjen, sfera,
sharsimon jism, tezlik, tezlanish.

METHODOLOGY FOR SOLVING PROBLEMS IN ROTATIONAL MOTION
DYNAMICS

ABSTRACT
This article presents the solution methodology for three problems related to the
dynamics of rotational motion. Additionally, essential methodological
recommendations are provided for students to solve the problems. The analysis and
synthesis of the problems are also included.
Key words: problem, analytical method, synthetic method, analysis, synthesis,
stern, sphere, spherical body, speed, acceleration.

KIRISH

Masala yechish-kichik hodisa va jarayondagi noma’lum fizik kattaliklarni
masala shartida berilgan kattaliklar orgali ifodalangan formulasini chigarib masala
shartida berilgan kattaliklarning son giymatini o‘rniga qo‘yib hisoblashdir. Fizika
o‘qitishda amaliy metodlar ichida masalalar yechish muhim o‘rin egallaydi. Masalalar
yechishda qo‘yiladigan asosiy maqsad o‘quvchilar fizik qonuniyatlarni chuqurroq
tushunsinlar, ularni ajrata olsinlar va ularni fizik hodisalarni tahlil gilishga, amaliy
masalalarga qo‘llay olishga o‘rganishlaridan iborat[1].

Fizikadan masala yechishda o‘quvchilar quyidagi qisqacha metodik
ko‘rsatmaga amal qiladilar:
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1. Masalaning sharti bir necha marta o°qib chiqiladi va u fizikaning qaysi
bo‘limiga tegishli ekani aniglandi.

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

3. Masalaning shartiga mos keluvchi chizma chiziladi.

4. Masala shartida ganday fizik qonuniyatlar yotgani aniglanadi.

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

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

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

8. Masalaning javobini chigarishda uning anigligiga ahamiyat beriladi va
kerakli xulosalalar chigariladi.

ASOSIY QISM
Aylanma harakat dinamikasidan quyidagi 3 ta maslaning yechish metodikasini
keltiramiz:
1.Bir uchi biriktirilgan sterjen gorizontga nisbatan ¢ burchakda ushlab turilibdi. U
qo‘yib yuborilgan momentda qanday burchak tezlanish oladi.

[

(21

1-rasm

Berilgan: m, I. Topish kerak : &="?
Yechilishi: Aylanma harakat dinamikasining asosiy qonunidan:
M=1I-¢ (]_)

mg cos &
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Bu yerda aylantiruvchi kuch moment quyidagiga teng:
I
M :mgcoswz (2)

Sterjenning aylanish o°qi nisbatan inertsiya moment:
o
3
(1), (2) va (3) lardan quyidagilarga ega bolamiz:
| ml® 69
mg COSO{-EZT'S bundan ¢ =~ cosa
2. Erkin siljiy oladigan sterjen qo‘yib yuborilgan momentda chap uchi biriktirilgan 0
nuqtaga qanday kuch bilan ta’sir etadi?

0

3-rasm

Berilgan: 1, Topish kerak: N =2
Yechilishi: y o°qi bo‘yicha Nyutonning 2- gonunidan quyidagini yoza olamiz:
mg - Ny = mam (1)

N

— |
Nx
iy

—_—

NK

y

a

I

4-rasm

a, -massa markazi tezlanishi
I

a,=¢ E (2)
Aylanma harakat dinamikasining asosiy gonunidan
M=leg (3)
Bu yerda aylantiruvchi kuch moment quyidagiga teng:
I
M =mg—
mg - 4)
Sterjenning aylanish o°qi nisbatan inertsiya moment:
ml?
| =— 5
3 (5)
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2
(3), (4) va (5) lardan quyidagiga ega bo‘lamiz: mg IE _ %g (6)
39
=— 7
£= (7)
(1), (2) va (7) lardan quyidagilarga ega bo‘lamiz:
:3_g.l:3_g mg_N :m.3_g N :m
2 2 4 y 4 v

Harakat boshlangan momentda N, =0- gorizontal kuch mavjud bo‘lmaydi.

o o e : : - mg
Rasmda ko‘rinib turibdiki kuchlarning tashkil etuvchisi: N = /N,? + N, = 7
Javob: N="9

4

3. Tomonlari a va b bo‘lgan to‘g‘ri burchakli uchburchak shaklidagi bir jinsli
plastinkaning b tomonidan o‘tgan 0‘qqga nisbatan inertsiya momentini toping.
Plastinkaning massasi m ga teng.

a
|.7.3-rasm

Yechilishi: Uchburchakning kichik dr gismini ajratib olamiz, bu gqismning masasini:

dm = pds| Q)
dS;-shtrixlangan sohaning yuzasi. | - plastinaning galinligi va p - zichligi. Plastinaning
umumiy massasi

m= pSI (2)
plastinaning yuzasi esa s = a?b (3)
(2) va (3)larni (1) ga qo‘yib quyidagiga ega bo‘lamiz:
dm= 2mﬁ 4
ab

U holda uchburchakning kichik dr gismining inertsiya momentini quyidagicha yoza

olamiz: | = [r*dm (5)
0
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Rasmdan ko‘rinib turibdi: ~ X=tge bundan x=rige (6)
r

) @ v

ya
Y

—»| < >
dr r

al a L
1.7.3(a)-rasm

Uchburchakning ajratib olingan kichik dr gismini to‘rtburchak shakl deb olamiz,
uning yuzasi quyidagiga teng:

ds, =dr(b—x) (7)
(6) ni (7) qo‘yib quyidagiga ega bo‘lamiz:
ds, = dr(b-rtge) (8)
(8) ni (4) qo‘yib quyidagiga ega bo‘lamiz: dm = om (L~ rgajdr (9)

ab
(9) ni (5) ga qo“yib uchburchak shaklidagi bir jinsli plastinkaning b tomonidan o‘tgan
0‘qqa nisbatan inertsiya momentini hisoblaymiz:

| = T r2dm = T r2.2m (b—rtga)dr _ 2m T r2(b—rtge)dr
0 0 0

ab ab
“omfrp T .1 a
=253 poe] =2 G- e
Cl—omaz(io &
Javob: | =2ma (3 4|Otgoc)

XULOSA
Masalalar yechishda, ayniqsa yuqori sinf o‘quvchilar analitik usuldan
foydalanish samaraladir, chunki bu usul ularning mantiqiy fikrlashning rivojlanishiga
yordam beradi. Masalalarni yechishda analiz yoki sintezni bir biridan ajratish giyin,
ular hamma vaqt o‘zaro bog‘langan holda keladi.

https://t.me/Erus_uz Multidisciplinary Scientific Journal January 2025 87



https://t.me/Erus_uz

Educational Research in Universal Sciences VOLUME 4, ISSUE 2

ISSN: 2181-3515

ADABIYOTLARRO‘XATI (REFERENCES)

1. V. G. Razumovskiy va boshq. (1990). Fizika o‘qitish metodikasi asoslari.
O‘qituvchi.

2. Fizikadan masalalar yechish metodikasi. (1976). S. Ye. Kamenetskiy, V. P.
Orexov Fizikadan masalalar yechish metodikasi. ‘‘O‘qituvchi nashriyoti’’.

3. T. I. Trofimova. (1991). Sbornik zadacha po kursu fiziki. ‘“Visshaya shkola’”’.

https://t.me/Erus_uz Multidisciplinary Scientific Journal January 2025 88



https://t.me/Erus_uz

Educational Research in Universal Sciences VOLUME 4, ISSUE 2

ISSN: 2181-3515

DOI: https://doi.org/10.5281/zenodo.14782978

INNOVATIVE APPROACH TO ANALYSISBONE STRENGTH:
RADIOFREQUENCY ECHOGRAPHIC MULTISPECTROMETRY

PhD. Djuraeva Zilola Aramovna
Assistant of the Department of Endocrinology,
Samarkand State Medical University

Daminov Abdfurasul Taxirovich
Assistant of the Department of Endocrinology,
Samarkand State Medical University

Relevance. This review presents information on radiofrequency echographic
multispectrometry (REMS), a new ultrasound method that allows assessing bone
strength. This method is especially effective in examining the lumbar spine and
proximal femur. REMS results demonstrate a high correlation with axial dual-energy
X-ray absorptiometry data, which is considered the gold standard in assessing bone
density. However, REMS is safer because it does not use ionizing radiation. In
addition, this method allows determining not only the density, but also the quality of
bone tissue, which makes it more complete and informative. In the near future,
publications are expected on the assessment of bone fragility using the new REMS
parameter, which does not depend on mineral density. This will allow more accurate
diagnosis of bone tissue condition and the development of effective measures to prevent
0Steoporosis.

KEYWORDS: osteoporosis, bone density, echographic multispectrometry,
femoral neck, REMS.

Introduction.Osteoporosis is a systemic metabolic disease of the skeletal system,
which is characterized by a decrease in bone strength and leads to fractures even with
minor injuries. The only clinical manifestation of osteoporosis is low-energy bone
fractures, such as fractures of the vertebral bodies, proximal femur, distal forearm,
proximal humerus and other bones. It is these fractures that determine the medical,
social and economic significance of osteoporosis for modern society.

Bone strength is characterized by two key parameters: density (or mass) and
microarchitecture [1]. To determine bone fragility, both of these parameters must be
examined. However, most instrumental methods for examining bone tissue focus on
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assessing bone density, which is the main risk factor for fractures. The gold standard
in this area is dual-energy X-ray absorptiometry (DXA).

Dual-energy X-ray absorptiometry

DXA isa densitometry method based on the absorption of X-ray photons by
calcium ions. This process allows us to determine the calcium content in bone tissue
and calculate the projected bone mineral density (BMD), expressed in grams per square
centimeter. The use of two levels of X-ray energy provides an accurate measurement
of BMD, regardless of the thickness of soft tissues. According to the recommendations
of the World Health Organization, the diagnosis of osteoporosis is established on the
basis of the T-score, which is expressed in standard deviations (SD) of BMD from the
norm. The norm is taken as the reference value in the control population of young
healthy premenopausal women aged 20 to 40 years. Osteoporosis is diagnosed with a
T-score of -2.5 SD or more. If the T-score is in the range from -1.0 to -2.5 SD, the
diagnosis of osteopenia is established. A value exceeding -1.0 SD is considered normal.

The preferred areas for DXA densitometry are the proximal femur and lumbar
spine, which corresponds to axial or central densitometry. Densitometry allows for the
most accurate determination of fracture risk in the areas under study, and fractures of
the vertebral bodies and proximal femur are the most severe manifestations of
osteoporosis. As mentioned earlier, DXA is currently recognized as the gold standard
for diagnosing osteoporosis and predicting the risk of low-energy fractures. Due to the
high accuracy and reproducibility of the results, DXA can also be used to assess the
dynamics of bone mineral density during treatment. This diagnostic method is included
in international and domestic clinical guidelines for osteoporosis. The introduction of
the DXA method into clinical practice faces a number of obstacles. In accordance with
the recommendations of international organizations, to ensure the proper level of public
service, it is necessary to have one DXA device for every 11 thousand people. In the
Russian Federation in 2010, this figure was only 0.6 devices per 1 million people. This
is due not only to the high cost of the equipment, but also to the need to create
specialized premises for its placement. In addition, it is necessary to take into account
the importance of the correct position of the patient during the study, as well as the
high qualifications of the specialist conducting densitometry and interpreting the
results. A certain subjectivity inherent in human perception can become a source of
errors in the process of conducting the study. As is known, fractures can occur not only
in people with low bone mineral density (BMD), but also in patients with osteopenia
or normal BMD. This is due to the fact that in addition to bone density, its elastic
properties and microstructural parameters are of great importance, which cannot be
determined using modern densitometers. In this regard, DXA (dual-energy X-ray
absorptiometry) has high specificity, but low sensitivity in identifying people with a
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high risk of fractures. This creates a need to search for new technologies that would
have similar or better performance in identifying high fracture risk, but would not have
the disadvantages of DXA.

Quantitative ultrasound examination of bone tissue

Quantitative ultrasound examination of bone tissue (QUS) has been proposed as an
alternative to X-ray densitometry. This diagnostic method does not require the use of
ionizing radiation, which makes it safer for the patient. In addition, QUS equipment is
significantly cheaper and more portable, which allows the study to be carried out
anywhere, without the need for specialized premises and the involvement of highly
qualified specialists. However, unlike DXA, QUS allows only peripheral areas of the
skeleton to be examined. This limits the capabilities of the method and often leads to
discrepancies in the results with the data obtained using DXA. The only area of the
skeleton for which QUS has been proven to be able to predict the risk of fractures is
the calcaneus. QUS of the calcaneus can identify the risk of low-energy fractures in
patients over 65 years of age. In combination with clinical risk factors for osteoporosis,
QUS can identify individuals with very low fracture risk who do not require further
osteoporosis testing. Thus, quantitative bone ultrasound (QUS) is primarily intended
for screening or initiating treatment for osteoporosis when DXA is not available. QUS
cannot be used to monitor treatment efficacy due to the lack of large randomized trials
and the ambiguity of published data [13]. Although, as noted above, peripheral skeletal
QUS results usually do not coincide with central DXA data, some correlation of
measurements is observed when the skeletal site is scanned at the same time as DXA
densitometry [14]. This fact has led a group of Italian scientists to develop a new
technology called Radio Frequency Echographic Multi-Spectrometry (REMS).

Radiofrequency echographic multispectrometry is an innovative technology based
on the analysis of native, unprocessed and unfiltered ultrasound signals generated
during echographic scanning of the lumbar vertebrae and/or proximal femur.

This methodallows you to obtain the maximum amount of information about the
condition of the tissues being examined (Fig. 1). Unlike other methods of ultrasound
examination of bone tissue, REMS is not limited to determining one or several
parameters, but compares the spectrum of the analyzed signals with reference spectral
models corresponding to certain pathological conditions, such as osteoporosis and
osteopenia, as well as with the norm.

During the procedureThe REMS sensor is placed in the abdominal area in the
projection of the lumbar vertebrae or on the proximal femur, which allows visualization
of the skeletal areas of interest.

The operator sets the parameters for scanning depth and focus, after which the
program automatically detects the bone and identifies the region of interest (ROI).
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Raw signals from multiple scan lines are processed in parallel, each line producing
one spectrum. A combined B-mode image analysis is then performed, allowing the
target bone and associated ROIs to be identified.

Thus, REMS technology analyzes the full spectrum of radiofrequency signals
obtained during ultrasound scanning of the lumbar vertebrae and femoral neck, which
allows determining the architecture of the bone.

Spectral analysis of each scan line provides the ability to automatically exclude any
artifacts such as calcifications or osteophytes by identifying spectral characteristics not
directly related to bone tissue.

The obtained data are integrated into a signal spectrum specific to the examined
bone of each examined patient. This signal spectrum is then compared with reference
spectral models corresponding to gender, age, body mass index and examination
localization, which were created on the basis of an extensive database.

The most importantBone health indicators that are directly relevant to the diagnosis
of osteoporosis and prediction of fracture risk include low bone mineral density (BMD)
and high fracture risk.

INIn this regard, two new diagnostic parameters were developed to analyze the
results of the REMS study: Osteoporosis Score (OS) and Fragility Score (FS).

OS allows us to assess the degree of similarity of the spectrum of the subject with
the spectral models of patients with low (T-criterion <-2.5 SD) and normal (T-criterion
> -1.0 SD) bone mineral density.

FS allows quantitative assessment of the similarity of the spectrum with patterns
obtained in patients who recently suffered a low-energy fracture or who had no history
of fractures.

Essentially, the OS system determines the percentage of bone areas analyzed that
have been classified as osteoporotic as a result of scanning and sophisticated spectral
analysis.

Thus, the analysis of radiofrequency signals obtained during echographic scanning
of the target bone and a detailed comparison with reference spectral models make it
possible to determine the correspondence of the internal architecture of the bone to the
model of osteoporotic, osteopenic or healthy bone.

OS is then converted into MICREMS values for each vertebra/femoral neck using
linear regression equations. Through quantitative comparisons with the NHANES
database reference curves, MICREMS, like MICDXA, is expressed as T- and Z-scores.

The output parameter is the MPCREMS, a diagnostic index that has demonstrated
a significant correlation with the corresponding MPC values obtained by DXA
densitometry [15, 16].
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FS is a bone fragility index that is an independent indicator of bone quality and
allows one to assess the risk of fracture independently of bone mineral density (BMD).

FS is expressed as a numerical value ranging from zero to one hundred and is
determined by comparing the signal spectrum of a particular patient with reference
spectral models obtained in individuals with or without low-energy fractures.

RecentStudies have shown high accuracy of FS in differentiating patients with and
without fractures. In addition, FS statistically significantly correlates with the 10-year
probability of osteoporotic fracture calculated using the FRAX (Fracture Risk
Assessment Tool) taking into account hip BMD.

Methodologyconducting

As we have already noted, to examine the spine, the ultrasound probe is placed in
a transabdominal position under the sternum to visualize the L1 vertebra. Then, while
monitoring the image on the screen, the probe is moved down to the L4 vertebra. It is
necessary to scan at least two vertebrae. Scanning each vertebra takes about 20
seconds, after which the data is automatically processed within one to two minutes.

When examining the proximal femur, the ultrasound probe is positioned parallel to
the femoral head-neck axis to visualize this area. The scan takes about 40 seconds, after
which the data is automatically analyzed within one minute.

To obtain reliable information, specific parameters of sensor focus and scanning
depth are set for each patient.

It followslt should be noted that REMS automatically determines whether the
obtained signal spectrum corresponds to the spectral model of trabecular bone. If the
result is negative, visualization will not be performed and the operator will need to
repeat the procedure.

The effectiveness of the clinical trials was assessedApplication of REMS in the
diagnosis of osteoporosis.

INIn a single-center study involving 342 women aged 51 to 60 years, simultaneous
DXA densitometry and abdominal REMS ultrasound scanning of the lumbar spine
were performed.

For data analysis, patients were divided into two groups: one group was used to
construct an ultrasound spectral model, and the second was used to evaluate the
reproducibility and diagnostic accuracy of the constructed model.

This study was the first to use a fully automated algorithm developed by the
authors, which performs a series of spectral and statistical analyses. As a result, a new
diagnostic parameter OS was developed.

OS, like DXA, classifies patients into the categories of ‘“osteoporosis”,
“osteopenia” and “normal” in 91.1% of cases (x = 0.859, p < 0.0001). MICREMS
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calculated on the basis of OS significantly correlates with MICDXA (r = 0.84, p <
0.001).

Another single-center study of 377 women aged 61 to 70 years used REMS and
DXA methods for hip examination. The results showed a high concordance rate
between these methods, amounting to 94.7%. In addition, differences in BMD values
were found between postmenopausal and premenopausal women.

The study was continued as part of a multicenter project,which involved 1914
postmenopausal women aged 51 to 70 years (2018). This was a cross-sectional
observational study in which all participants underwent DXA densitometry of the spine
and proximal femur simultaneously with echographic scanning of the same skeletal
areas using REMS.

The researchers conductedA comparative analysis of the short-term inter- and
intra-operator reproducibility and diagnostic accuracy of REMS and DXA. As a result,
after excluding patients with erroneous REMS (280 spine and 205 femur) and DXA
(78 spine and 59 femur) findings, REMS demonstrated a high ability to differentiate
patients with osteoporosis.

INIn particular, in the spine, the sensitivity of REMS was 91.7% and the specificity
was 92.0%. In the femoral neck, these figures were 91.5% and 91.8%, respectively.
The results of the study were confirmed by the high degree of agreement between the
data obtained using the REMS method and the results obtained using the DXA method.
The correlation coefficient for the spine was 0.94 (p < 0.001), and for the femur - 0.93
(p <0.001).

Linear regression also confirmed a high degree of correlation between the data
obtained using both methods. The correlation coefficient for the spine was 0.95, and
for the hip it was 0.97 (Fig. 2).

The reproducibility of the results obtained using the REMS method was assessed
using the root mean square coefficient of variation. This indicator was quite high and
amounted to 0.38% for the spine (95% confidence interval (Cl) 0.28-0.48) and 0.32%
for the femoral neck (95% CI 0.24-0.40).

For comparison, inln another study involving patients with similar characteristics,
reproducibility rates for results obtained using DXA ranged from 1.07 to 1.47%.

When dividing patients into three groups: osteoporosis, osteopenia and normal, the
diagnostic concordance of the DXA and REMS methods was 88.8% for the spine and
88.2% for the femoral neck.

HoweverA large number of cases of misclassification of results were associated
with bone mineral density (BMD) values close to each other and to the cut-off value.

For example, the patient’s T-criterion according to the results of DXA densitometry
was -2.5 SD, and according to REMS - -2.4 SD. At the same time, according to DXA
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she was diagnosed with osteoporosis, and according to REMS - osteopenia, although
the indicators were very close.

If we assume a tolerance of the T-criterion according to REMS of 0.3 SD, then the
diagnostic concordance of the two methods will be higher and will amount to 97.4%
for the spine and 98.0% for the femoral neck.

The study found a significant proportion of erroneous scans when using the REMS
method. In particular, for the spine, this figure was 18.0%, and for the hip, 12.5%.

The greatestThe number of errors was recorded in the first three to four months of
the study, but with the accumulation of experience their number decreased.

The errors were related to incorrect selection of scanning depth and focus.

A separate assessment was conducted as part of the studygroup of patients in which
erroneous scans using REMS and DXA methods were not excluded. In this situation,
the sensitivity of REMS decreased to 81.0% for the spine and to 81.7% for the femoral
neck, while maintaining a high specificity of 84.3% and 89.7%, respectively.

The agreement of the results was 76.4% for the spine and 81.9% for the femoral
neck.

ThisA multicenter study demonstrated high sensitivity and specificity of the REMS
method in identifying patients with osteoporosis. In addition, the REMS results are in
good agreement with the data obtained using DXA.

The study authors concluded that the REMS results were accurate and
reproducible, making it arecommended method for diagnosing osteoporosis. However,
they stressed the need for careful operator training to prevent potential errors.

The researchers also suggested that in the future, additional software could be
developed that could automatically determine the correct sensor focus and scanning
depth, which would improve the accuracy and reliability of the REMS method.

ForEach patient must be scanned.

It should be noted that in addition to the high probability of incorrect scanning,
there are other limitations of this study. These include its cross-sectional design and its
conduct within a single country.

To draw valid conclusions about the capabilities of REMS, prospective studies are
needed to assess how effectively REMS can predict fracture risk and monitor bone
health dynamics during treatment.

The Echo-Bone multicenter study is currently underway in five European centers.
This study compares REMS with DXA (dual-energy X-ray absorptiometry).

In addition, studies should be conducted that include men and people of other races,
besides Caucasians. REMS technology may also be useful for children and pregnant
women. In the future, it will be possible to evaluate the condition of muscle tissue and
cartilage.
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The REMS method has received official approval from a number of international
organizations. In October 2018, the US Food and Drug Administration (FDA)
approved the use of this technology.

This device is recommended for the diagnosis of osteoporosis using such indicators
as bone mineral density (BMD), T- and Z-scores. In addition, it helps to determine the
risk of fractures by assessing the ten-year risk according to the FRAX scale.

The study found a high correlation between bone mineral density (BMD)
determined by the REMS method, which is based on ultrasound measurements of the
lumbar spine and femoral neck, and BMD measured by DXA in the same areas.

Since the accuracy of REMS is comparable to that of DXA, this method can be
used to monitor changes in bone tissue in women. In 2019, the European Society for
Clinical and Economic Aspects also recognized the REMS method as an effective tool
for diagnosing osteoporosis.

As part of a consensus meeting of experts organised by the European Association
for the Study ofOsteoporosis, Osteoarthritis and Other Musculoskeletal Disorders
(ESCEQ) adopted a resolution emphasizing the importance of REMS as the first
clinically proven method for directly measuring bone mineral density (BMD) in the
lumbar spine and femoral neck without the use of ionizing radiation.

REMS is an innovative non-invasivea method for assessing bone tissue that is free
from the shortcomings of X-ray densitometry and allows one to obtain important
integral indicators of fracture risk, such as bone density and quality.

Thanks to its safety and portability, REMS has the potential for widespread
implementation in clinical practice, especially in primary care and in cases where
patient transportation to the densitometry room is difficult.

As part of the diagnosis of osteoporosis, the results were obtained, which are
consistent with data obtained using DXA in the same skeletal regions, such as the
lumbar spine and femoral neck.

In the future, publications are expected on the assessment of bone fragility using
another REMS parameter that is independent of BMD — the bone fragility index (FS).
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Rezyume. Qandli diabeti bor bo ‘Igan operatsiyadan keyingi ventral churra
bilan og ‘rigan 78 bemorni davolash tahlili o ‘tkazildi. Surunkali gorin churrasi bo ‘Igan
bemorlarda kasallikning klinik ko ‘rinishi hamroh kasalliklari (shu jumladan gandli
diabet, semirish, o ‘pkaning surunkali obstruktiv kasalligi O ‘SOK va boshqalar)ga,
oldingi  gernioplastika  texnikasiga bog‘lig edi. Protezli taranglashgan
gernioplastikadan so ‘ng kasallikning to ‘liq qaytalanishi ko ‘pincha rivojlanadi. Plastik
jarrohlikning taranglashmagan protezlash  usuli  protezning  to‘qimalarga
mahkamlanishining pastki va yuqori konturlari bo ‘ylab churralarning gqisman
gaytalanishi, shuningdek, shikastlangan protezning nugsonlari orgali churralar paydo
bo lishi bilan tavsiflanadi. Qandli diabet bilan dispenser nazoratida turadigan
bemorlarda qonda gand migdorining normadan doimiy baland bo ‘lishi, to ‘gimaning
regeneratsiya jarayoniga salbiy ta’sir etadi. Bu esa o z navbatida jarohatga infektsiya
tushishi va uning ko ‘payishini, jarohatning yiringlashiga olib keladi. Choklar bu
holatda teri, teriosti yog‘ to‘qimasi, protez, mushak va aponevroz o rtasida
mustahkamlikni yo ‘qotadi, protez va to ‘qima orasida tirqish paydo qiladi, bu tirqish
orgali qorin bo ‘shlig‘i a’zolari teri ostiga chiqib goladi, bu jarayon esa churraning
gaytalanishiga olib keladi. Bemorlarda tarang protezlash usullaridan so ‘ng, sintetik
protez atrofida bo ‘shliglar paydo bo ‘lishi bilan biriktiruvchi to ‘gima rivojlanadi, bu
protezning tolalari atrofida yallig‘lanish reaktsiyasiga olib keladi; plastik
jarrohlikning taranglashmagan kombinatsiyalangan usullaridan so‘ng - tolali
transformatsiya belgilari, diffuz o ‘choqli lipomatoz va o ‘rtacha limfotsitar infiltratsiya
belgilari bilan yetuk biriktiruvchi to‘qima hosil bo ‘ladi. Yugoridagi omillar gorin
bo ‘shlig ‘i bosimining oshishi bilan birgalikda qaytalanuvchi churra shakllanishiga
asos bo ‘ladi.

Kalit so‘zlar. Qandli diabet, giperglikemiya, qondagi glyukoza miqgdorini
korrektsiyalash, operatsiyadan keyingi ventral churra, protezli plastika, gaytalanish.

https://t.me/Erus_uz Multidisciplinary Scientific Journal January 2025 102



https://t.me/Erus_uz
https://doi.org/10.5281/zenodo.14782995

Educational Research in Universal Sciences VOLUME 4, ISSUE 2

ISSN: 2181-3515

Dolzarblik. Qandli diabeti bor bo‘lgan operatsiyadan keyingi ventral churra bilan
og‘rigan bemorlarni davolash natijalarining yaxshilanishi turli materiallardan
tayyorlangan sintetik protezlarning amaliyotga joriy etilishi bilan bog‘liq. Ventral
churralarning autoplastik usullar yordamida tuzatilgandan keyin qaytalanish darajasi
20 dan 46% gacha, protezlash usullaridan keyin bemorlarning 8 dan 15,3% gacha
(1,3.,4). Hozirgi vaqtda retsidiv churralarning patogenezi protez atrofidagi to‘qimalarda
doimiy progressiv mahalliy yallig‘lanish jarayonining rivojlanishi nuqtai nazaridan
ko‘rib chiqiladi, bu takroriy operatsiyalar paytida yaraning asoratlari xavfi ortishidan
dalolat beradi (2,6). Biroq, kasallikning asoratlari va qaytalanishining oldini olish
usullari yetarli darajada ishlab chigilmagan (5).

Gernioplastikaning autoplastik va protez usullaridan keyin retsidiv ventral
churrasi bo‘lgan bemorlarda jarrohlik usulini tanlash bo‘yicha aniq shakllangan
tavsiyalarning yo‘qligi ushbu tadqiqotni o‘tkazish uchun asosiy turtki bo‘ldi.

Tadgigot maqgsadi. Turli xil plastik jarrohlik usullaridan so‘ng retsidiv qorin
churrasi bilan og‘rigan bemorlarda to‘qimalarda makro- va mikroskopik morfologik
o‘zgarishlarni giyosiy tahlil qilish va qorin devorining retsidiv churralarini jarrohlik
davolash usullarini takomillashtirish va gqondagi gand miqgdorini korrektsiyalash orgali
regeneratsiya jarayonini optimallashtirish.

Materiallar va usullar. Operatsiyadan keyingi retsidiv qorin churrasi bo‘lgan 28
yoshdan 75 yoshgacha bo‘lgan (o‘rtacha yoshi 57,2+9,02 yosh) barcha 78 nafar bemor
2 guruhga bo‘lingan. I guruhga churra alloplastikasining kuchlanish usullaridan keyin
retsidiv churra paydo bo‘lgan 52 bemor kiritilgan. II guruhga sintetik protezlardan
foydalangan holda kuchlanishsiz kombinatsiyalangan usullardan foydalangan holda
operatsiyalardan so‘ng kasallikning qaytalanishi sodir bo‘lgan 26 bemor kiritilgan.

Ko‘pincha ginekologik operatsiyalardan keyin hosil bo‘lgan churralar - 23,2%,
boshqa kasalliklar, shu jumladan qorin bo‘shlig‘i travmasi - 22,1%, gepatobiliar
tizimga aralashuvlar 16,2% va kindik churrasi uchun churra tuzatish - 15,1% va
boshqgalar.

J.P. Chevrel va A.M. Rath (SWR - tasnifi 2000) tasnifi bo‘yicha bemorlarning
o‘Ichami, joylashuvi va retsidiv churralarning chastotasi bo‘yicha tagsimlanishi.

Shu bilan birga, muhim o‘rinni o‘rtacha lokalizatsiya churrasi (87,2%), keyin esa
- anterolateral churrasi (8,1%) va lateral churrasi (4,7%) egalladi.

Kichik o‘lchamdagi (W1) retsidiv churralar bemorlarning 18,6% da, o‘rta (W2) -
34,9%, katta (W3) - 31,4%, gigant (W4) - 15,1%.
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Instrumental tadqiqot usullarini ro‘yxatdan o‘tkazishga alohida ahamiyat berildi:
operatsiyadan oldin va keyin aralashuv sohasidagi ultratovush, KT.

OKVCh bilan og‘rigan bemorlarda kompyuter tomografiyasi churra
protruziyasining proektsiyasidagi nugsonni, uning o‘lchamini ishonchli tarzda
ko‘rishga, churra tarkibidagi elementlarni aniqlashga, teri osti yog‘ining gorin old
devori galinligini va mushak aponevrozining holatini aniglashga imkon berdi.

1-rasm. Operatsiyadan keyingi retsidiv qorin  2-rasm. Operatsiyadan keyingi retsidiv gorin

churrasi (M2W3R1) bilan og‘rigan 56 yoshli churrasi (L1W3R2) bilan og‘rigan 54 yoshli

bemor P.ning qorin old devorining ko‘rinishi  bemor G.ning qorin old devori ko‘rinishi va
va kompyuter tomografiyasi. kompyuter tomografiyasi.

Operatiya paytida retsidiv churrasi bo‘lgan bemorlarda morfologik tadqiqot
uchun, ilgari o‘rnatilgan protezning bo‘laklari, churra teshigi sohasidagi to‘qimalar
to‘g‘ridan-to‘g‘ri retsidiv churra joyida va ulardan 5-15 sm masofada (birlamchi
churraning o‘lchami belgilangan holda aniglanadi) suyuqlik hosil bo‘lishining
devorlari va ularning mavjudligi olingan.

Protezlash usullaridan so‘ng retsidiv churra bilan og‘rigan bemorlarda plastik
zonani o‘rab turgan to‘qimalar, shuningdek takroriy operatsiyalar paytida olingan
protez-to‘qima interfeysi o‘rganildi. Gistologik bo‘limlar Samqand davlat tibbiyot
universitetining gistologiya kafedrasida Olympus BX 41 mikroskopiga asoslangan
vizualizatsiya tizimidan foydalangan holda o‘rganildi, Morfologiya 5.2 dasturi
yordamida tasvirlar olingandan so‘ng tuzilmalarning morfometriyasi amalga oshirildi.

Qorin devoridagi nuqsonlarni mahalliy to‘qimalar bilan plastik yopib, ularni
sintetik protez bilan mustahkamlagandan so‘ng bemorlarda churraning gaytalanishi
sabablarini aniglash uchun davolangan bemorlarda operatsiyalarning retrospektiv
tahlili o‘tkazildi.

Mahalliy to‘qimalar bilan plastika gilinganidan keyin retsidiv churrasi bo‘lgan
bemorlarda kasallikning to‘liq qaytalanishi sodir bo‘ldi. Operatsiya paytida, ilgari
tikilgan to‘qimalarning qirralari ajralish chizig‘i bo‘ylab, ip va tugunning yaxlitligi
saglanib qolgan ligaturalar topildi, bu ipning yorilishi emas, balki to‘qimalarning
otilishidan dalolat beradi. Mahalliy to‘qimalar bilan plastik jarrohlikdan so‘ng,
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churraning takrorlanishi va protrusion hajmi o‘rtasida bog‘liglik qayd etildi, bu esa,
0°‘z navbatida, operatsiyadan keyin qorin bo‘shlig‘i bosimining oshishi bilan bog‘liq.
Bu qorin bo‘shlig‘i bosimining oshishiga hissa qo‘shadigan katta churralarni
tuzatishning qo‘llaniladigan usulining etarli emasligini ko‘rsatadi.

Ushbu guruhdagi bemorlarda mahalliy to‘qimalar bilan plastik jarrohlikdan so‘ng
to‘qimalarning mikroskopik tadqiqotlari shuni ko‘rsatdiki, chandiq bilan ifodalangan
retsidiv zonasi churra elementlarini shakllantirish jarayonida qorin old devorining
anatomiyasini o‘zgartirib, operatsiya davomida texnik qiyinchiliklarni keltirib
chigardi. 2 oydan 6 oygacha qaytgan taqdirda, chandigning asosini tolali
transformatsiya belgilarisiz etuk biriktiruvchi to‘qima tashkil qiladi. Kollagen tolalari
asosan to‘plamlarda to‘plangan, ammo ulardagi tolalarning qalinligi va zichligi notekis
edi. Past zichlikli hududlarda to‘qimalarning shishishi va diffuz o‘choqli limfotsitar
infiltratsiya bilan yallig‘lanish belgilari mavjud (3-rasm). Bunday o‘zgarishlar retsidiv
zonasidan uzoq masofada kuzatilgan va churraning gaytalanishining rivojlanish joyida,
mavjud yallig‘lanish fonida, pishmagan granulyatsiya to‘qimalarining kichik
o‘choglart mavjud edi.

Plastik jarrohlikning kuchlanish protez usullaridan so‘ng retsidiv churrasi bo‘lgan
bemorlarda quyidagi o‘zgarishlar makroskopik tarzda aniqlandi. Asosiy farqlar,
retsidiv vaqtiga garab, to‘g‘ridan-to‘g‘ri implant joylashgan hududda kuzatildi, bu
sintetik protez atrofidagi biriktiruvchi to‘qima kapsulasining etishmovchiligi va
notekis shakllanishida namoyon bo‘ldi. Plastik jarrohlikdan 6 oy o‘tgach, sintetik
material "on lay" holatiga qo‘yilganda, protezning patologik integratsiyasi, uning
atrofida aylana kapsula deyarli yo‘qligi aniglandi. U yallig‘lanish hujayralari bilan
intensiv infiltratsiya qilingan granulyatsiya to‘qimalariga asoslangan bo‘lib, ularning
aksariyati limfotsitlar, shuningdek, sintetik materialning to‘gqimalari va tolalari
o‘rtasida sezilarli "bo‘shliglar" hosil giluvchi bir nechta degranulyatsiyalangan mast
hujayralari (5b-rasm). Protezning dumaloq kapsulasini tashkil etuvchi kollagen tolalari
tolali transformatsiya belgilarini ko‘rsatdi. Shunday qilib, morfologik nuqtai nazardan,
churra teshigini mahalliy to‘qimalar bilan yopish yoki protez taranglik usullari bilan
mavjud bo‘lgan to‘qimalarning kuchlanishining belgisi surunkali aseptik
yallig‘lanishdir, bu chandiglarni qayta qurish jarayonlarini keltirib chiqaradi,
chandiqlar o‘rtasida "bo‘shliglar" paydo bo‘ladi. protez va to‘qimalarning tolalari,
uning to‘qimalarga mahkamlash kuchini kamaytiradi.
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S-rasm. Ia (a), Ib (b) guruhidagi bemorlarda retsidiv zonasi to‘qimalarida
mikroskopik o‘zgarishlar. Gematoksilin va eozin bilan bo‘yash: a - shish va
yallig‘lanish belgilari bilan plastik jarrohlik joyida chandiqning lipomatozi (100
katt.); b - sintetik polipropilen protez tolalari atrofida aniq yallig‘lanish hodisalari
(400 katt.);

Taranglashmagan protezli kombinatsiyalangan plastik jarrohlikdan so‘ng retsidiv
churrasi bo‘lgan bemorlarda jarrohlik amaliyotini o‘tkazishda va teri osti to‘qimasida
terini kesishda to‘qimalarga birlashtirilgan protez aniq aniglangan bo‘lib, o‘rta
churrada qorin to‘g‘ri ichakning old devorlarini hosil giladi. Joylashuvidan qat’iy nazar
(epi-, mezo-, gipogastrik, shuningdek, anterolateral, lateral) retsidiv churralar 20
bemorda pastki, 4 bemorda inferolateral kontur bo‘ylab va 2 bemorda yuqori kontur
bo‘ylab joylashgan. ta’mirlash. Shuning uchun yuqori yoki pastki kontur bo‘ylab
churra teshigi protez bilan, pastki va yuqori kontur bo‘ylab - mos ravishda qorinning
to‘g‘ri mushaklarining aponevrozi bilan ifodalangan va churra xaltasi ortiqcha
cho‘zilgan qorin parda va gipertrofiyalangan ko‘ndalang fastsiyadan hosil bo‘lgan. 26
ta holatning hech birida churra xaltasida oldingi operatsiya vaqtida o‘rnatilgan protez
bo‘lmagan. Protezni mahkamlash joyida churra teshigida tikuv materialini
aniqlashning iloji bo‘lmadi, chunki bemorlarda operatsiya vaqtida so‘rilishi mumkin
bo‘lgan tikuv materiali (vikril yoki poliglikolid) ishlatilgan.

Bundan tashqari, churraning kattaligi uning paydo bo‘lish vaqtiga bog‘liq edi.
Davr gancha ko‘p bo‘lsa, churraning o‘lchami shunchalik katta bo‘lib, churra teshigi
va churra xaltasi tufayli kattalashadi. Bundan tashqari, churra teshigi to‘qimalarning
cho‘zilishi va yorilishi tufayli pastki kontur bo‘ylab kengayib, protezning sirpanib
ketishiga olib keldi. Bu uning pastki va lateral konturlari bo‘ylab zich tolali halga bilan
tasdiglanadi. Yuqori kontur bo‘ylab churra halqasi protezning chetida joylashgan
bo‘lib, unda tolali to‘qimalar o‘smaydi.
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Klinik kuzatishlar shuni ko‘rsatdiki, II guruh bemorlarida retsidivlar 6 oydan 1,5
yilgacha rivojlanadi. Operatsiya davomida barcha retsidiv churralar to‘liq
bo‘lmaganligi va ko‘pincha protezni mahkamlashning pastki konturi bo‘ylab
rivojlanganligi tasdiglandi. Qaytarilish joylarining morfologik tadqiqotlari shuni
ko‘rsatdiki, protez atrofida tolali transformatsiya va diffuz o‘choqli lipomatoz belgilari
bo‘lgan etuk biriktiruvchi to‘qimaning qalin kapsulasi bor. Materialning tolalari bilan
birinchi "o‘zaro ta’sir chizig‘i" yadrolari soni 18 dan 38 gacha bo‘lgan va gistologik
bo‘limning faqat bitta tekisligida joylashgan begona jismlarning ulkan hujayralari edi.
Granulyomatoz yallig‘lanish belgilari barcha kuzatuvlarda mavjud bo‘lgan, lekin
tolalar bir-biriga bog‘langan joylarda eng aniq namoyon bo‘lgan, bu esa 263+44,5
mkm teskari tebranish mavjudligini aniqladi. Retsidivning bevosita maydoni
limfotsitlar bilan o‘rtacha darajada infiltrlangan to‘liq qonli granulyatsiya to‘qimalari
bilan ifodalangan (7, 8-rasm).

4

7-rasm. Mlkrofotosurat Sintetik protez 8 -rasm. Mlkrofotosurat

joylashgan hududda retsidiv churra paytida Polipropilen protezning tolalari va
to‘qimalarning holati. Bemor K. Tashxis: atrofdagi granulyatsiya to‘qimalari
operatsiyadan keyingi qorincha churrasi dumaloq kapsulaning bir qismi
MW4R2. Gematoksilin va eozin bilan sifatida begona jismlarning ulkan
bo‘yash. Katt. 100 hujayralari bilan. Bemor L.

Tashxis: operatsiyadan keyingi
ventral churra MW3R1.
Gematoksilin-eozin bilan bo‘yash.
Katt. 400

Qayta tiklash joyidan uzoqda joylashgan hududlarda protez materialining tolalari
bilan birinchi "o‘zaro ta’sir qiluvchi hujayralari" gistologik bo‘limning bir tekisligida
16 dan 28 gacha yadrolarni o‘z ichiga olgan ko‘p sonli gigant begona jismlar
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hujayralari va asosiy tarkibni tashkil etdi. dumaloq kapsulalar ko‘plab yangi hosil
bo‘lgan tomirlar, infiltrlangan yagona limfotsitlar va makrofaglardan iborat
granulyatsiya to‘qimasi edi. Protez tolalari atrofidagi granulyatsiya to‘qimalarining
qalinligi 263+44,5 mikronga yetdi.

Retsidiv churra hududidan olingan gistologik preparatlarda begona jismlarning
gigant hujayralarining soni uzoq hududlardagi kabi bo‘lgan, ammo bitta kesma
tekisligida ko‘rilgan yadrolar soni 20 dan 42 gacha bo‘lgan. protez materialining
tolalari aniq surunkali yallig‘lanish belgilari bilan bo‘lgan, undagi tomirlar kengaygan
va ulardagi qizil qon tanachalari stazasi bilan to‘la qonli. Tolalar atrofidagi
granulyatsiya to‘qimalarining qalinligi 488+38,5 mkm ga yetdi.

Protez materialining tolalari atrofidagi granulyatsiya to‘qimalari, atrofdagi
to‘qimalarga shikast etkazuvchi, implantatsiya qilingan material yuzasida reaktsiya
bilan birgalikda bo‘shliglarning rivojlanishiga olib keldi, ularning kattaligi
granulyatsiya to‘qimalarining qalinligiga teng edi. Retsidiv zonasida protez atrofidagi
butunlik va umumiy biriktiruvchi to‘qima kapsulasi buzilganligi ham aniqlandi.
Barcha kuzatuvlarda hosil bo‘lgan nugson kengaygan qon tomirlari bilan granulyatsiya
to‘qimalari bilan to‘ldirilgan va surunkali yallig‘lanish hujayralari bilan infiltratsiya
qilingan.

To‘gqimalardagi bu o‘zgarishlar protezning qorin bo‘shlig‘i devoridagi eng katta
taranglik joylarida uning mahkamlash chizig‘i bo‘ylab chetdan chetga siljishi uchun
zarur shartdir.

Natijalar va muhokama. | guruh bemorlari orasida protez taranglik plastikasi 4
nafar bemorda takrorlangan, ulardan keyin kasallikning gaytalanishi 1 nafarida (25%)
kuzatilgan. 2 (3,8%) bemorda retsidiv bilan 48 bemorda takomillashtirilgan usullardan
foydalangan holda protez kuchlanishsiz plastik jarrohlik amaliyoti o‘tkazildi. Shu bilan
birga, 30 nafar bemorga IT shaklidagi choklar bilan endoprotez implantatsiyasi bilan
nugsonni tikmasdan “on lay” gernialloplastika (gaytalanish — 1), 18 nafar bemorda
dublikat hosil qilib nugsonni tikmasdan “onlay+sublay” gernialloplastika amalga
oshirildi. bemorlar (retsidiv 1).
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1-jadval
Churraning joylashishiga va qayta operatsiya qilish variantiga qarab
retsidiv OKVCh (Ib guruhi) bo‘lgan bemorlardagi natijalar

Takroriy operatsiya variantlari
Protezli
taranglashgan . L
plastika Taranglashmagan protezli plastika n=52
n=4
Retsidiv IT shaklidagi choklar
churranin . . i i i i
u : i g Gernioalloplastika pllan endo_prote;m Dubll_kat yarat|§h
lokalizatsiyas |, N . implantatsiya gilish orgali nugsonni
. on lay" usulida, . . .
i . orgali nugsonni tikmasdan .
nugsonni oldindan . N N N " Hammasi
L tikmasdan "On lay onlay+sublay o
tikish bilan . . . bo‘lib
usulida gernialloplastika
gernioaloplastika
M 4/1 14 4 18
M1 - 2 - 2
M2 - 4 6/1 1011
M3 - 6/1 4 10/1
M4 - 4 - 4
ML - - 2 2
L - - 2 2
Jami 4/1 30/1 18/1 48/2
* Eslatma: maxrajdagi son churraning takrorlanish sonini bildiradi
2-jadval

Qaytalanuvchi OKVCh (Ib guruhi) bo‘lgan bemorlarda churra hajmiga va
gqayta operatsiya qilish variantiga qarab natijalar

Takroriy operatsiya variantlari

Protezli
taranglashgan Taranglashmagan protezli plastika n=24
- plastika
Retsidiv o1
churraning  — — -
lokalizatsiyasiGernioalloplastika 1l shaklldagl_ (_:hoklar b"fan Dublikat yaratish orgali
N . . endoprotezni implantatsiya .
on lay" usulida, - . . nugsonni tikmasdan
. gilish orgali nugsonni N ; .
nugsonni oldindan . N " onlay+sublay Hammasi
S tikmasdan "On lay . - .
tikish bilan . . . gernialloplastika bo‘lib
usulida gernioaloplastika
W1 2 2 - 2
\W2 2/1 10/1 4 14/1
W3 - 14 8 22
W4 - 4 6/1 101
Jami 4/1 30/1 18/1 48/2

* Eslatma: maxrajdagi son churraning takrorlanish sonini bildiradi
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3 va 4-jadvallarda plastik jarrohlikning taranglashmagan protezli
takomillashtirilgan usullaridan so‘ng retsidiv churra bilan og‘rigan bemorlarda
bajariladigan operatsiyalar usullari va soni haqida ma’lumot berilgan.

3-jadval
Surunkali qorin churrasi (Il guruh) bilan og‘rigan bemorlarni protezli
kombinatsiyalangan plastik jarrohlik usullaridan so‘ng, ularning
joylashishiga qarab davolash natijalari

Churra lokalizatsiyasi

Plastika usuli M M1 M2 M3 ML [ Hammasi
bo‘lib

IT shaklidagi choklar bilan endoprotezni

implantatsiya qilish orgali nugsonni

tikmasdan "On lay" usulida 6 2 8L 1811

gernioaloplastika

Dublikat yaratish orgali  nugsonni

tikmasdan "onlay+sublay"|2 2 2 2 8

gernialloplastika

Jami 4 6 2 101 2 2 26/1

4-jadval

Ventral churra bilan og‘rigan bemorlarni (2-guruh) protezli
kombinatsiyalangan plastik jarrohlik usullaridan so‘ng, ularning
hajmiga qarab davolash natijalari

Churra o‘Ichami Hamma
Wl W2 W3 (W4 si bo‘lib

Plastika usuli

IT shaklidagi choklar bilan endoprotezni
implantatsiya gilish orgali nugsonni tikmasdan |8 4 6/1 | 18/1
"On lay" usulida gernioaloplastika

Dublikat yaratish orgali nugsonni tikmasdan
"onlay+sublay" gernialloplastika

Jami 10 7 72 26/1

3 1 2 8

1 (3,8%) bemorda retsidiv bilan barcha 26 bemorda takomillashtirilgan usullardan
foydalangan holda protez taranglashmagan plastik jarrohlik amalga oshirildi. Shu bilan
birga, 18 nafar bemorga IT shaklidagi choklar bilan endoprotez implantatsiyasi bilan
nugsonni tikmasdan “on lay” gernialloplastika (qaytalanish — 1), “onlay+sublay”
gernialloplastika bemorlarning 8 nafarida dublikat hosil gilib, nugsonni tikmasdan
amalga oshirildi.
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3 va 4-jadvallardagi ma’lumotlarning tahlili shuni ko‘rsatadiki, II guruhdagi
barcha bemorlarda retsidiv churra mavjud bo‘lganda, 1 va 2-variantlarga muvofiq
takomillashtirilgan usullardan foydalangan holda takroriy kuchlanishsiz tuzatish
amalga oshirildi. Bemorlar operatsiyalar davomida hech ganday qiyinchiliklarga duch
kelmadilar. Istisnolar retsidiv anterolateral churra va 4-darajali semizlik bilan og‘rigan
bemorlar uchun edi.

Bundan tashqgari har bir bemorga gondagi glyukoza miqdoriga garab gisqa muddat
ta’sir etuvchi insulin birliklar hisobida kiritildi, bu har bir bemorga individual tarzda
amalga oshirildi. Ushbu korrektsiyalash usuli quyidagi jadvalda keltirilgan:

5-jadval
Qondagi glyukoza, Ertalabki Tushlik Kechki ovqat Yarim tun

mmol/I nonushta

<4 3 2 2 0

4,1-5,6 4 3 3 0

5,7-8,3 6 4 4 0

8,4-11,1 8 6 6 0

11,2-14 10 8 8 1

14,1-16,7 12 10 10 2

>16,7 14 12 12 3

Qisqa muddat ta’sir etuvchi insulinni Kiritish rejimi (birlikda)

Natijalarning klinik va statistik tahlili shuni ko‘rsatdiki, jarrohlikdan so‘ng gandli
diabeti bor retsidiv qorin churrasi bo‘lgan bemorlarda taranglashmagan
takomillashtirilgan tuzatish usullaridan foydalanish, protez taranglashmagan tuzatish
va gondagi glyukoza migdorini individual ravishda qisqa muddat ta’sir etuvchi insulin
bilan korrektsiyalash kasallikning ikkinchi takrorlanishini rivojlanish xavfini sezilarli
darajada 3,8% gacha kamaytiradi.

Tadgiqot natijalari operatsiyadan keyingi ventral churralarni jarrohlik davolashda
churra alloplastikasining takomillashtirilgan usullaridan foydalanish tavsiya etiladi,
degan xulosaga kelishga imkon beradi - endoprotezni IT shaklidagi choklar bilan
implantatsiya qilish bilan nugsonni tikmasdan "on lay". W1-W2) yoki dublikat
protezni yaratish bilan (W3-W4 da) "on lay + sublay" mos ravishda 56,9% va 19,8%
bemorlarda bajarilgan.

Ventral churra bilan og‘rigan bemorlarda taranglashmagan protezli
plastikalarning tavsiya etilgan takomillashtirilgan usullari kasallikning gaytalanishini
15% dan 3,8% gacha kamaytirish orgali davolash natijalarini sezilarli darajada
yaxshilash imkonini berdi.

https://t.me/Erus_uz Multidisciplinary Scientific Journal January 2025 111



https://t.me/Erus_uz

Educational Research in Universal Sciences VOLUME 4, ISSUE 2

ISSN: 2181-3515

Xulosa.

1. Surunkali qorin churrasi bilan og‘rigan bemorlarda kasallikning klinik ko‘rinishi
oldingi gernioplastika texnikasiga va hamroh kasalligi qandli diabetga bog‘liq edi.
Protezli gernioplastikadan so‘ng kasallikning to‘liq qaytalanishi ko‘pincha rivojlanadi.
Plastik jarrohlikning taranglashmagan protezlash usuli protezning to‘qimalarga
mahkamlanishining pastki va yuqori konturlari bo‘ylab churralarning gisman
gaytalanishi, shuningdek, shikastlangan protezning nugsonlari orgali churralar bilan
tavsiflanadi.

2. Bemorlarda taranglashgan protezlash usullaridan so‘ng sintetik protez atrofida
bo‘shliglar paydo bo‘lishi bilan biriktiruvchi to‘qima rivojlanadi, bu protez tolalari
atrofida yallig‘lanish reaktsiyasiga olib keladi; plastik jarrohlikning taranglashmagan
kombinatsiyalangan usullaridan so‘ng - tolali transformatsiya belgilari, diffuz fokal
lipomatoz va o‘rtacha limfotsitar infiltratsiya belgilari bilan etuk biriktiruvchi to‘qima.
Yugqoridagi omillar qorin bo‘shlig‘i bosimining oshishi bilan birga retsidiv churra
shakllanishiga asos bo‘ladi.

3. Operatsiyadan keyingi qorin churralarini jarrohlik davolashda churra
alloplastikasining takomillashtirilgan usullarini qo‘llash tavsiya etiladi - endoprotezni
IT shaklidagi choklar (W21-W2 uchun) "on lay" implantatsiyasi bilan nugsonni
tikmasdan yoki protezning dublikatsiyasini yaratish bilan “on lay+ sub lay” (W3- W4
uchun), bu bemorlarning mos ravishda 56,9% va 19,8% da bajarilgan.

4. Qandli diabeti bor surunkali qorin churrasi bilan og‘rigan bemorlarda
taranglashmagan protezli plastikalarning tavsiya etilgan takomillashtirilgan usullari va
qondagi glyukoza miqdorini qisqa muddat ta’sir etuvchi insulin yordamida
korrektsiyalash kasallikning gaytalanishini 15% dan 3,8% gacha kamaytirish orqali
davolash natijalarini sezilarli darajada yaxshiladi.
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Relevance. In recent years, a number of researchers have focused on studying the
possibility of using ultrasound densitometry in assessing BMD and bone age in
children. The advantages of this technique include theabsence of radiation exposure,
high speed of research, good accuracy and reproducibility of the result, combined with
the absence of requirements for specialized conditions during the study and low costs
for its implementation. In this regard, the possibility of using ultrasound densitometry
in epidemiological studiesto assess bone age is widely discussed [8-10].

Key words: osteoporosis; T-test; Z-test; osyxanepeemuueckastwo-energy
absorption osteodensitometry.

Introduction. Recent publications on the prevalence of osteoporosis have
highlighted the relevance of determining bone mineral density using
nasyxasHepretrueckorndual-energy absorption osteodensitometry (Dual-energy X —ray
Absorptiometry-DXA). The authors of this study conducted a blitz survey of practicing
radiologists on awareness of the DXA method and interpretation of automatically
calculated parameters showed very disappointing results. The absolute majority of
respondents, regardless of their personal experience of using DXA, found insufficient
awareness of the essence of densitometric indicators, their relationship with age and
gender factors, as well as the structure of the DXA protocol and conclusion. The
information obtained in this way determined the feasibility of this study. In 1994. The
World Health Organization has officially identified osteoporosis as an independent
disease, the characteristic symptoms of which are a decrease in the amount of mineral
substance in the bone and, as a result, a partial loss of its strength and an increased risk
of fractures. Currently, according to numerous multidisciplinary studies, osteoporosis
ranks fourth in the world in terms of prevalence ("competing™ with diabetes mellitus)
after cardiovasculardiseases, cancer, and sudden death (of various etiologies).
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According to the Ministry of Health of the Russian Federation (2016), 34% of women
and 27% of men have osteoporosis among people aged 50 and older, and the incidence
of osteopenia is 43 and 44%, respectively [1]. It has been established that osteoporosis
develops slowly and is often detected only after bone fractures, which iswhy it is called
a "hidden epidemic” or" silent disease " [2, 3]. Multicenter studies have shown that
bone strength is integrated in two indicators: bone mineral density (BMD), determined
by densitometry, and a qualitative assessment of bone, based on the characteristics of
bone structures, the level of metabolism, the presence of damage, etc. The prevalence
of fractures was found to correlate with low BMD values of the lumbar spine and
proximal femur (level of evidence A) [4-6]. Individual MITIKT (bone mineral density
(BMD) in modern clinical practice is compared with the reference database of X — ray
osteodensitometry based on the results of its most common technique — DXA. X-ray
radiation at DXA is low (0.03 mSv per 1 scan) and, according to the manufacturer’s
instructions attached to the devices, does not require special radiation safety measures.
DXA results in BMD measurement are the "gold standard"” for non-invasive diagnosis
of osteoporosis [4, 7]. The most informative method for assessing BMD is using T-
and Z-criteria [4, 5, 7-10]. The WHO classification for the diagnosis of osteoporosis is
based on the value of the standard deviation from the corresponding average BMD of
the hip, lumbar spine or forearm in the control population [8]. The WHO
recommendations do not specify the number of skeletal sites to be used for diagnostic
densitometry, nor the areas of interest within each site. The T-test is a standard
deviation above or below the peak bone mass index in young women aged 20-29 years.
The recommended reference interval is obtained from the database of the Third
National Health and Nutrition Examination Survey (NHANES, USA, 2003-2016).
Although there are separate regulatory frameworks for men and women, NHANES
recommends using a single database for people of both sexes, since the risk of fractures
does not differ with the same T-criteria, according to NHANESIII [7, 10]. The T-test
is used for postmenopausal women and men over 50 years of age. The WHO
classification for densitometric diagnosis of osteoporosis, proposed in 1994, has not
been revised to date, but changes and additions were made in 2003 [8].
Recommendations regarding indications for densitometry were limited to the
population of postmenopausal women [11]. The International Society for Clinical
Densitometry (ISCDDensitometry) recommends ckoppektupoBanHsbiiithat the ethnic
and racial — adjusted Z-test be used instead of the T-test. It is a standard deviation from
the average values, the values of which -2.0 and below should be interpreted as "low
BMD for chronological age™" or "below the expected age values”, and above -2.0 —
"within the expected age values" [3, 8]. DXA indicators serve as criteria for inclusion
in the vast majority of clinical trials for the diagnosis of osteoporosis, are taken into
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account when recommending therapeutic regimens, evaluating the effectiveness of
treatment, and predicting the probability of fractures [4-6, 10]. As densitometry is
increasingly used to diagnose osteoporosis and assess the risk of fractures, there are
discrepancies in the interpretation of the results obtained by different researchers,
which negatively affects the quality of medical care. In order to eliminate discrepancies
and improve approaches to the interpretation and presentation of ISCD bone mineral
density data, a conference was held to develop agreed positions with the participation
of specialists, members of the public, equipment manufacturers and other interested
parties (July 25-27, 2003, Cincinnati, Ohio). Such conferences with the revision of
recommendations are held once every 2-3 years [4, 5, 9, 12]. In 2003, at the conference,
the ISCD Board of Directors approved as an official document the methodological
recommendations developed taking into account: - indications for densitometry; -
reference database for T-and Z-criteria; - results of clinical use of densitometry of
bones of the axial and peripheral skeleton — - data on the assessment of accuracy and
reproducibility of measurement results on a densitometer- phantom scanning and
calibration; - requirements for the presentation of results, nomenclature, and diagnosis
of osteoporosisin pre-and postmenopausal women, men, and children. A full review of
the materials and decisions made was published by ISCD Vice President S. M. Petak
(Texas Institute for Reproductive Medicine and Endocrinology, Houston, TX, USA)
in 2004, the ISCD Consensus Commission noted that the densitometric terminology
used in medical literature and everyday clinical work is extremely inconsistent. To
facilitate mutual understanding with colleagues and ISCD patients, it is recommended
to always use: — DRA (Russian) and DXA (English). instead of DARE and DEHA,
respectively; — T-criterion instead of T-criterion, t-criterion, or t-criterion; — Z-criterion
instead of Z-criterion, z-criterion, or z-criterion. ISCD offers indications for adults of
both sexes [9]. Densitometry is recommended for the following groups of patients — -
women aged 65 years and older; - postmenopausal women younger than 65 years in
the presence of risk factors; - men aged 70 years and older — - adults with an
osteoporotic fracture; - adults with a disease or condition accompanied by a decrease
in bone mass or bone loss — - all patients receiving anti — osteoporotic treatment to
monitor its effectiveness; — all persons who are not yet receiving treatment, but who
may need it in the event of a decrease in bone mass; - all patients receiving anti-
osteoporotic treatment to monitor its effectiveness; - all persons who are not yet
receiving treatment, but who may need it in the event of a decrease in bone mass. In
accordance with these recommendations, densitometry is also indicated for women
who stop taking estrogens. The ISCD Position Alignment Commission has adopted the
following recommendations on the methodology of the study: 1. Areas of the skeleton
where measurements are made: - the spine in the posterior projection and the proximal
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femur - in all patients — - the forearm-under the following circumstances: a)
impossibility of hip and/or spine densitometry or interpretation of its results; b)
presence of hyperparathyroidism; c¢) pronounced excess body weight (higher than
allowed for DXA). 2. Areas of interest in the spine: - vertebrae 1-4 of the lumbar spine,
while measuring the BMD of all lumbar vertebrae, with the exception of those with
local structural changes or artifacts; if densitometry of four vertebrae is not possible,
the BMD of three vertebrae is measured, and if densitometry of three vertebrae is not
possible, the BMD of two vertebrae is measured — - densitometry of the spine in the
lateral projection has no diagnostic value. values, but can be used for monitoring
purposes. 3. Areas of interest in the femur: - proximal region, neck or trochanter
(choose the minimum BMD value) — - BMD measurement is performed on either leg
—- Ward’s zone is not suitable for diagnostic densitometry. The possibility of using the
mean T-test for the proximal parts of both thighs for diagnostic purposes has not been
established due to a lack of relevant data. The average BMD value can be used for
monitoring purposes (preferably based on the results of densitometry of the entire
proximal femur — Totalhip). 4. Area of interest in the forearm — - for diagnostic
purposes, densitometry of the middle third of the radius is performed; — it is not
recommended to use the results of measurements in other parts of the forearm. The
WHO classification of BMD for the diagnosis of osteoporosis is based on the results
of simultaneous studies of Caucasian (white) postmenopausal women, which revealed
a close correlation between BMD measured using DXA and the risk of fractures by the
FRAX factor (Frawithture risk assessment tool) for a lifetime [6, 9, 10]. In other
populations, the relationship between BMD and fracture risk is far less obvious.
Therefore, the reliability of the diagnosis of osteoporosis based on the T-test alone is
significantly lower. This fact was taken into account in the ISCD recommendations for
the diagnosis of osteoporosisin pre - and postmenopausal women, men, and children.
Diagnosis in postmenopausal women. It is recommended to use the World Health
Organization classification: - norm: T-criterion -1.0 or higher; - osteopenia: T-criterion
between -1.0 and -2.5 — - osteoporosis: T-criterion -2.5 or lower. Choose the minimum
value of the T-criterion obtained by densitometry of the spine in the posterior
projection, the entire thigh, its neck and greater trochanter, or the middle third of the
radius. Diagnosis in men (20 years and older). The WHO classification is not fully used
in the interpretation of DXA.: - for men aged 65 years and older, the T-test is used, and
the diagnosis of osteoporosis is made when the T-test is equal to -2.5 or lower; — for
men aged 50 to 65 years, the T-test can be used to establish the diagnosis of
osteoporosis if it is lower than -2.5 and there are other risk factors for fractures — - in
men of any age, if there are reasons for secondary osteoporosis, the diagnosis of
osteoporosis is made on the basis of clinical indicators (glucocorticoid therapy,
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hypogonadism, hyperparathyroidism) and confirmed low BMD; - in men under 50
years of age, the diagnosis of osteoporosis is not recommended on the basis of
densitometric  indicators  only.  Diagnosis in  premenopausal  women
npemenonayse(from 20 years to menopause). The WHO classification is not applicable
for healthy premenopausal women. When interpreting DXA: - the Z-test is used, not
the T-test — - the diagnosis of osteoporosis is made in the presence of secondary causes
of low BMD (glucocorticoid therapy, hypogonadism, hyperparathyroidism) or risk
factors for fractures; — in premenopausal womenmnpemenomay3e, the diagnosis of
osteoporosis cannot be made based only on densitometric indicators. Diagnosis in
children and adolescents of both sexes under the age of 20 years. The ISCD Consensus
Commission notes that the WHO classification of BMD is not applicable to children.
When interpreting DXA: - use the Z-criterion, not the T-criterion — - the T-criterion is
not taken into account in DXA and is not included in the medical history — - the
diagnosis of osteoporosis cannot be made based only on densitometric indicators — - if
the Z-criterion is less than -2.0, use the definition of "low bone density for this
chronological period". age";-the value of the Z-criterion is interpreted in comparison
with the best available database for healthy children of comparable age (these standard
values should be indicated in the densitometric protocol) — - spine and whole body
densitometry is performed — - BMD indicators for predicting the risk of fractures in
children are not precisely defined — - there are no generally accepted standards for
correction BMD or bone mineral content, taking into account such factors as bone size,
puberty phase, skeletal formation stage and body composition; information about the
correction performed is entered in the medical history — - repeated BMD measurements
are carried out using the same device, scanning method, software and methods of
analyzing the results; due to the child’s growth, there may be deviations from this
requirement — - any deviation from the standard protocol for adult patients (software
for assessing low BMD, manually selecting areas of interest) is recorded in the medical
history. Diagnosis of osteoporosis is the subject of attention of medical and scientific
institutions of the Ministry of Health and professional communities of the Russian
Federation. Methodological recommendations "Possibilities of bone X-ray
densitometry in clinical practice" were published by the National Research Center of
Preventive Medicine together with the Federal Research Center of Hematology,
Oncology and Immunology in 2015 [4]. The proposed provisions are mostly in line
with the ISCD recommendations. The document contains indications for conducting
DXA based on the recommendations of the ISCD Position Alignment Commission
(2005). Without detracting from the high practical and informational significance of
the published clinical recommendations, we draw attention to the proposed assessment
of DXA results in cohort groups (the term "cohort" is used in medicine to refer to a
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group of subjects united by any characteristics). The authors note that in the
modifications of devices operating on the DXA principle, "the regulatory databases
that complete the devices are compiled for ethnic groups of the US population and do
not significantly differ from the population of the Moscow region™ [4]. In our opinion,
the BMD indicators of residents of the Moscow region may have other normative
values. This was also reflected in the ISCD conclusion that there is no obvious
relationship between BMD and fracture risk in populations other than orthose indicated
in the WHO recommendations. Clinical guidelines "Osteoporosis™ were published in
2016 by the Russian Association of Endocrinologists with the participation of a number
of professional associations of the Russian Federation [5]. Unfortunately, some
snuaemuosoepidemiological studies on osteoporosis, although they include many
clinical and laboratory parameters, do not take into account the importance of DXA
and BMD in the diagnosis of osteoporosis and osteopenia. Recommendations for using
the FRAX score calculation model as a tool for assessing the risk of bone fractures also
do not always include DXA data. However, the diagnosis of primary osteoporosis, as
noted in the recommendations, should be justified by the presence of a low-traumatic
fracture, a decrease in BMD, or a combination of risk factors. The Russian Association
for Osteoporosis proposed a therapeutic intervention point based on FRAX statistics
obtained from trauma clinics in the cities of Yaroslavl and Pervouralsk. According to
the independent Russian Cohort Survey According to the results of the study, the
selected FRAX intervention point for the Russian population is significantly lower than
the sensitivity of X-ray densitometry [6, 7]. It should be noted that the domestic studies
used as the basis for the development of FRAX, in which the intervention point was
estimated, do not have sufficient statistical power corresponding to similar studies at
the country level in the UK or other European countries. At the same time, the authors
of clinical guidelines on osteoporosis [4, 9] note that the use of a European intervention
point averaged over five countries (with different fracture probabilities) may be
justified until more reliable data are obtained in the Russian population. The choice of
intervention threshold also depends on the availability of densitometry. It is noted that
for countries where the number of densitometers is less than 1 per million population,
we can talk about their insufficient number. In this case, it is advisable to select a group
of patients with an average risk, for which densitometry will be optimal, while people
with a low or obviously high risk of fractures should not be referred for densitometry.
Thus, the concept of an intervention point, a lower and upper threshold of intervention,
appears. As noted in the above recommendations, patients who fall into the group
above the upper intervention threshold should be referred for treatment, and those who
have a fracture probability below the lower intervention threshold do not need
treatment. Patients with a probability of fractures between the lower and upper
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intervention thresholds should be referred for X-ray osteodensitometry, and their
probability of fracture should be evaluated depending on the result of femoral neck
densitometry. Due to the fact that there is no own regulatory framework for DXA
indicators in Russia, it is an urgent task to conduct cohort studies to assess the
dependence of BMD on age and gender differences, race, and other factors affecting
the state of bone structure: the region of residence (taking into account the number of
sunny days per year, which is associated with the accumulation of vitamin D in the
body), the nature of nutrition (the predominant consumption of fish, vegetables and
fruits, or features of national cuisine). It is possible that the results obtained in such a
population-based study will make it possible to create a differentiated Russian
regulatory framework for bone mineral density indicators, compare the obtained
standards with data from European studies and WHO recommendations. Development
of the FRAX fracture risk assessment tool, taking into account the DXA indicators,
will increase the effectiveness of treatment and prevention measures for osteoporosis.
The differentiated cohort standards of dual-energy absorption osteodensitometry
developed in this way ocreonencuromerpunwill help to improve the effectiveness of
the diagnosis of osteoporosis, conduct densitometric studies with maximum benefit for
the patient, and become an effective tool for identifying individuals with an increased
probability of osteoporotic diseases. fractures.
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OB30P IIJIIOCOB U HIOAHCOB IIPEITAPATOB
CYJIb®OHNJIMOYEBHUHBI

Hayunsiit pykoBoautens: JxypaeBa 3unon1a ApamoBHa
PhD, accuctent xadeapsr Iua0kpuHONIOrHA CaMapKaHICKOTO rOCy1apCTBEHHOTO
MeIUIMHCKOro yHuBepcutera Camapkan, ¥Y30€KHUCTaH.
1 Omonromes duépoex JaBpon yriu
2 Xaspatos Illoxxkaxon U3ary/io yriam
$ Kym6axos Hypoek Illyxpar yrim
18 Crymentsl CaMapkaHACKOTO TOCYIapPCTBEHHOTO MEIUIMHCKOTO YHUBEPCUTETA.

Beeoenue. [Ipenapamvi cynv@oHUIMOUEBUHBL USPAIOM BAICHYIO POJIb 8 JleUeHUU
caxapnozo oOuabema 2 muna, 4mo oeiaem ux aKmyaibHoIMUu Ol HAYYHbIX
uccnedosanuil u Kiunuveckou npaxmuxu. Huowxce npedcmasnenvl Kiouesvie acnekmel,
NnOOYepKUsaowue uUx 3Ha4UMOCmb.

Yeenuuenue zabonesaemocmu caxapuvim ouabemom 2 muna, Co2nacho OaHHbIM
Bcemupnoti  opeanuzayuu 30pasooxpanenus (BO3), uucno nwodeil ¢ caxapuvim
ouabemom npoooaxcaem pacmu 80 8cem mupe.

Knwuesvie cnosa: onubeHkniamuo, 2nukiasuod, AUnNU3UO,  AUMENnUPUO;
MOHOmMepanus, 2Uno2iuKemMusl; CaxapHulll ouabem 2 muna.

AkTyanbHOCThb. Oxumpaercsa, 4to K 2045 roay KOJIMYECTBO MAIMEHTOB C
nuabetrom gocturHer 700 MwuMoHOB. DTO JnenaeT A()QPeKTHBHOE yMpaBlICHUE
3a0oneBaHuEM, BKJIIOYas MCIOJIb30BAaHUE TMpENnapaToB  CyJIb(POHUIMOYEBUHEI,
ocoOeHHO aktyaiabHbIM. Cynb()OHUIMOUYEBHHA OCTAeTCs OJHHM W3 Hauboliee
pacpoCTpaHEHHBIX KJIACCOB IMPENapaToB Il CHUKEHUS YPOBHS TJIIOKO3BI B KPOBH.
Onu obOecrnieunBarOT OBICTPOE M 3HAYMTEIBHOC CHIDKCHHE YPOBHS TJIFOKO3BI, YTO
BKHO JUTSI TIPEIOTBPAIICHHS OCTPHIX M XPOHUYECKUX OCIIOKHCHHH auadera, TaKux
KaK  CEepICYHO-COCYIUCThIC  3a0oyieBaHWs, HedpomaTuss W HEBPOIATHS.
Cynb(hoHMIMOYEBUHA YACTO MCTIOIB3YETCS B KOMOMHUPOBAHHOMN TEPANHH C IPYTUMU
aHTUANA0ETUUECKUMU CPEACTBAMHU, TAKUMHU KaK MET(HOPMUH. DTO TTO3BOISET TOCTHYD
6onee 3 PEeKTUBHOTO KOHTPOJISI YPOBHS ITFOKO3bI, 0COOCHHO Y MAITUEHTOB, Y KOTOPHIX
MOHOTEparus He 00ecTieunBacT yAOBIECTBOPUTEIBHBIX Pe3ynbTaToB. MccnenoBanus
MMOKa3bIBAIOT, YTO KOMOMHHPOBAHHBIC TTOIXO0IBI MOTYT YIIYUIIHTh UCXObI JICUCHUS U
Ka4eCTBO >KM3HW TaIueHToB. [IprMeHeHHne Cynb(OHMIMOYEBUHBI MOXET CHHU3UTH
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PHUCK pa3BUTHUS JOJITOCPOUYHBIX OCIIOKHEHUH, CBA3aHHBIX ¢ nuabetoM. MccnenoBanus
MOKA3bIBAIOT, YTO paHHee W A(P(HEKTUBHOE JICUYCHHE MOXKET IMPEAOTBPATUTH HIIU
OTCPOYUTH pa3BUTHE JAMAOETHYECKOW HePpomaTHH, pPETUHOMATUH M JIPYTHX
OCJIO)KHEHUH, YTO JieNaeT CyJb(OHMIMOYEBUHY aKTyaJbHOM MJisi JIOJTOCPOYHOU
cTpareruu ynpasieHus auadberomM. HecMmoTps Ha 3(QexkTuBHOCTH, mpenapaTbl
CyJb()OHWJIMOUYEBUHBI MOTYT BbI3bIBaTh MOOOYHBIE JPQPEKTH, TaKUE Kak
TUNOTJIMKEMHSI U YBEJIMYEHHE MAcChl Tejla. AKTYalbHOCTb HCCIIEJOBaHUM B 3TOU
o0JacTh 3aK0YaeTcsi B HEOOXOJUMOCTH ONTUMHU3ALMU JICUYCHUS, MUHUMHU3ALNUN
PHUCKOB U pa3pabOTKH HOBBIX CTPATEruid, BKIIFOYAsl HHIWBUAYaTU3UPOBAHHBINA MOAXO0A
K Tepanuu. CyIlecTBYIOT MCCIIEIOBAHUS, HAIIPABJICHHbBIE HA CO3/IaHUE HOBBIX (hOpM
CyJb(OHUJIMOUYEBUHbI M aHAJOTMYHBIX IPENapaToB, KOTOpPbIE MOTYT HMETh
yiydlieHHble mnpoduin Oe3onacHOCTH U d(PPEeKTUBHOCTU. IDTO JelaeT TeMy
aKTyaJIbHOM JJIi HAy4YHOrO COOOIIECTBAa, CTPEMSIIETOCs K YIYYIIEHUI0 METO/0B
JedeHus: quadera. AKTyaJlbHOCTh MPUMEHEHHs IPenapaTroB CyJb()OHUIMOUYEBUHBI B
JIEYEHUU caxapHoro auabera 2 Tuma OOYCIIOBIIEHA POCTOM 3a00JIeBa€MOCTH,
3¢ (PEKTUBHOCTHIO B KOHTPOJIE YPOBHSI IIFOKO3bI, BO3MOKHOCTBI0O KOMOMHUPOBAHHOM
TEepanuu, a TaKXke HEOOXOJUMOCTBIO HCCIENOBaHUsA TNOOOYHBIX 3S()PEKTOB H
pa3pabOTKU HOBBIX TPENapaToB. ITU ACMIEKTHI MOAYEPKUBAIOT BAXKHOCTD JAIbHEUIIINX
HAay4yHBIX MCCIEAOBAaHMNW M KIMHUYECKHX HCIBITAaHWM, HaNpaBJIEHHBIX Ha
ONTHMU3ALIMIO TEPAUU U YITyUllIeHHE KaueCTBa )KU3HH MalliE€HTOB.

MexaHu3Mm aelcTBUSA

Cynb(hoHMIMOYEBUHA JEHUCTBYET, CBA3BIBASICH C pELENTOpaMH Ha [-KiIeTKax
MO/KENTyTIOYHOM KEJe3bl, YTO NPUBOJUT K 3aKPBITUIO KaJIMEBBIX KaHAJIOB H
JENOJIAPU3ALMK KIETOYHOM MeMOpaHbl. DTO, B CBOIO OYEPE/lb, BHI3BIBAET OTKPBITHE
KQJIBLIMEBBIX KAHAJIOB, YTO IPUBOJAUT K MOBBILIEHUIO YPOBHS KaJblUs BHYTPH KJIETKU
U CTUMYJIUPYET CEKPELINIO UHCYJINHA.

IIpumeps! npenaparos

K nmpenapartam cyiab(pOHUIMOUYEBUHBI OTHOCATCS:

I'mnGenkmamMug

I nuknasun

I munusun

I'mumenupun
Ioka3anus
CynbpOHMIMOYCBHUHA PUMEHSIETCS JIJIS:
o Jlewenus caxapuoro amabera 2 THma, OCOOCHHO KOTna AueTa W (Puandeckas
aKTUBHOCTBH HE 00ECTICUYMBAIOT IOCTATOYHOTO KOHTPOJISI YPOBHS TIIFOKO3HI.
« KoMOuHMpOBaHHOW Tepanuud ¢ JAPYTUMH CaXapOCHHKAIOIIMMH CPEICTBAMH,
TaKMMH KaK MET(GOPMHUH U WHCYJIHH.

https://t.me/Erus_uz Multidisciplinary Scientific Journal January 2025 129



https://t.me/Erus_uz

Educational Research in Universal Sciences VOLUME 4, ISSUE 2

ISSN: 2181-3515

IIpenmyiecrsa
o  OQPEeKTUBHO CHIKAET YPOBEHD TIFOKO3bI B KPOBH.
« bbICTpOE HAYAJIO ACUCTBUS.
o JloctynmHocTh 1 pazHooOpasue ¢hopm (TabieTKn).
HenocraTku u nodounbie 3 PpeKThI
o I'momorimkemmusi: OJHUM U3 OCHOBHBIX PHCKOB SIBIISIETCSA BO3MOKHOCTH
Pa3BUTHSI TUNOTIUKEMHH, OCOOCHHO NpPHU HENPABWIHBHOM MNPUMEHEHUH WM
COUYETaHHH C APYTUMHU CaXapOCHIKAIOIIUMH CPEICTBAMH.
o YBeanueHne macchl Teda: HekoTtopble NalMEeHTHl MOTYT HCHBITHIBATh
yBEJIMUEHHUE Beca MPU MPUMEHEHUH CYJIb(OHUIMOYEBUHBI.
o AJulepruyeckue peakmumu: B peakux ciaydasx MOTYyT BO3HHMKAaTh
aJJIEPTUYECKUe peakliy Ha Mpenaparsl.
IIporuBonOKa3aHus
CynboHnUIMOYEBHHA IPOTUBOIIOKA3aHA MIPU:
o JlmabeTmdyecKoM KeTOoaInumo3e.
o TsoxenbIx 3a007IeBaHUSAX TEUYECHHU U MTOYEK.
o AJulepruu Ha KOMIIOHEHTHI IIpenapaTa.
3akioueHue
CynbQOHUIMOYEBUHA SIBISIETCSA Ba)XHBIM KJIACCOM IIPEMapaToB JUIsl JICUEHUs
caxapHoro nuadera 2 tuma, odecreunBas 3Pp(GHEeKTUBHBIN KOHTPOIb YPOBHS TITFOKO3BI
B KpoBU. OJHaKO UX MPUMEHEHHE T0JKHO OBITh TIIATEILHO KOHTPOJIUPYEMBIM, YTOOBI
MUHHUMH3UPOBATh PUCKUA MOOOYHBIX 3(P(HEKTOB, OCOOCHHO TMIOTIMKeMHH. BaxHo,
94TOOBI JICYCHNE MTPOBOAMIOCH IO HAOIIOIEHUEM Bpaya, C y9eTOM WHANBHYJIbHBIX
0COOEHHOCTE! MalKeHTa.
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INTRODUCTION. The generally accepted main method for diagnosing
osteoporosis (OP) is axial X-ray densitometry. The high demand for densitometric
studies with a small number of bone densitometers leads to a situation where doctors
evaluate the results of studies performed on devices of different types and in different
diagnostic centers. If densitometry is performed for the first time, the accuracy of the
measurement is extremely important for diagnosing OP and initiating therapy.
Reproducibility is of great importance for repeated densitometry. The accuracy of
densitometers declared by manufacturers is 1%, and reproducibility is 2%, however,
in real practice, taking into account the influence of all factors, the reproducibility of
the results may be worse. Ensuring reproducibility and quality is important both in
clinical trials of drugs, when the results of repeated observations are material for
statistical processing, and in relation to a specific patient in order to assess the
effectiveness of treatment.

Keywords: osteodensitometry, osteoporosis, trabecular bone tissue, menopause.

In international multicenter randomized controlled trials (RCTs), high requirements are
imposed on the accuracy of osteodensitometry, compliance with which is monitored
by SYNARC, an international company for quality control of densitometric studies.
Fulfillment of these requirements and interpretation of densitometric study results may
be accompanied by certain methodological difficulties. The objective of this work is to
analyze the methodological factors affecting the accuracy and reproducibility of
densitometric studies. Accuracy and reproducibility of measurements. The capabilities
of osteodensitometers are assessed by a number of characteristics, the main ones being
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the accuracy and reproducibility of measurement results. The technical guidelines
indicate an accuracy of 1%, meaning the deviation of the in situ BMD assessment
results from the data obtained by direct chemical analysis of an artificial sample.
Densitometers have a built-in calibration and quality control program (Quality Control,
QC). During operation of the densitometer, calibration (daily in some models) is
performed using an anthropomorphic phantom, which is a homogeneous cast of a block
of lumbar vertebrae (L1-L4), poured into a plastic cube or a stepped phantom
consisting of aluminum plates of different thicknesses also poured into plastic. For each
phantom, the required value of the IPC is known, a deviation from which during
calibration by +1.5% is considered acceptable by both the manufacturers and
SYNARC. Based on the calibration results, a graph is automatically generated for the
entire period of operation. Reproducibility characterizes the spread of the results of
repeated measurements performed over a short period of time. In addition to accuracy,
the reproducibility of measurements is affected by circumstances related to the operator
and the patient. During a repeated examination, the operator must lay down and
establish the region of interest (Region of interest,ROI) as accurately as possible in
relation to the previous one. The location of the ROI in the scanning field (offset
relative to the center) and changes in the patient’s anthropometric parameters during
the period between examinations can also affect reproducibility. The International
Society of Clinical Densitometry Densitometry (ISCD) suggests using a special
calculator in Excel that allows calculating the reproducibility of the operator-device
complex by performing 2 repeated measurements on 15 patients (or 3 on 10 patients).
If the reproducibility of the operator-device complex for ROl L1-L4 is 1.9%, this
indicates that the densitometer is in good working order and the personnel are
sufficiently qualified. The software (SW) of densitometers is constantly being
improved and some models offer the definition of the least significant change (Least
Significant Changes, LSC) for repeated observations. The LSC value will depend on
the measurement accuracy for a given ROI and the version of the statistical software.
Thus, in order to assess whether the BMD changes detected during a repeated
examination after a long period of time (more than 1 year) are reliable, in practice,
taking into account all factors, changes of less than 2% cannot be considered reliable.
Information content of study areas during dynamic observation. According to the ISCD
recommendations [1], to diagnose osteoporosis, it is necessary to measure BMD in two
skeletal areas (lumbar vertebrae and proximal femur). To diagnose osteoporosis, it is
sufficient to have a decrease in BMD in only one of the areas: the lumbar vertebrae
segment (L1-L4), the femoral neck (Neck) or the entire proximal femur (Total).
However, this does not mean that when a diagnosis of osteoporosis has been
established and treatment has been prescribed, it is possible to limit ourselves to
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monitoring the effectiveness of only one area. The conclusions on densitometry of the
proximal femur include data on the Ward area or Ward’s "triangle" (a term extrapolated
into osteodensitometry from radiology). In fact, this is the area of the lowest density,
automatically found by the densitometer software. The BMD value in the Ward area is
not recommended for use in diagnosing osteoporosis [1], since the rate of metabolic
processes in this area is high, and its localization depends on the projection of bone
structures and software of densitometers determines it with insufficient consistency.
Sometimes, within the framework of clinical studies, repeated measurements are
carried out only of the proximal part of the femur. This is due to the inclusion of very
elderly patients and the presence of pronounced degenerative changes in the spine, as
well as the fact that this ROl is determined in the same way on all densitometer models.
Modern densitometers are equipped with the "Whole Body" program, which allows
obtaining data on BMD in the entire skeleton and in its different sections. Due to the
large size of the ROI, the study using this program is carried out with lower resolution
and the accuracy usually does not exceed 2%. In addition, the implementation of this
program takes much more time than measuring BMD in standard localizations, and the
reference databases are less representative than for the lumbar vertebrae and proximal
femur. Therefore, the "Whole Body" program is not used in clinical practice. Our
experience in using the "Whole Body" program for research purposes shows that it can
be used to detect reliable changes in BMD and its distribution by skeletal sections in
healthy people who were immobilized for 0.5-1 year [2]. Also, the Whole Body
program was used to assess the amount and distribution of fat and lean mass in women
at different stages of the postmenopausal period [3]. It is difficult to predict in advance
how quickly bone mass will change in a particular area of the skeleton with age,
exposure to others, or during treatment in a particular person. We found that in healthy
men (astronauts), the predominance of BMD losses in the lumbar vertebrae or femur
under zero gravity conditions, as well as subsequent recovery on Earth, was
individually specific and was repeated during repeated flights. In addition, it turned out
that the maximum mineral losses were noted not in the lumbar vertebrae and femoral
neck, but in the pelvic bones [4]. A BMD loss of 1-2% per year in postmenopausal
women is considered physiological and primarily affects trabecular bone tissue in the
vertebrae [5,6]. However, there are differences in the rate of loss of trabecular and
cortical bone tissue in women with natural and surgical menopause. If in women with
natural menopause bone loss begins in the vertebrae and the proximal femur joins later,
then in women after oophorectomy, BMD loss occurs simultaneously in the vertebrae
and femoral neck, and osteoporosis in the femoral neck develops 1.3 times more often
[7]. With a positive effect of treatment, the average increase in BMD in different parts
of the skeleton is 2% per year [8] and the greatest increase is observed in the lumbar
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vertebrae (Fig. 1). With such a ratio of possible BMD dynamics and densitometry
reproducibility, the issues of study quality are of particular importance. Taking into
account the above, the question of the predominant information content of a particular
skeletal area may not have an unambiguous solution. Methodological aspects of quality
and reproducibility.Compliance with domestic clinical guidelines [9] and ISCD
recommendations ensures the proper quality of densitometry. Since densitometry
measures the projection BMD (g/cm2), the shift of the object of study in the ROI,
changing the area of its projection, affects the result. Thus, an increase in the area leads
to an underestimation of the BMD. The bone boundaries and the "bone map" are
determined automatically, but can be changed by the operator. Let us consider common
but non-standard densitometric situations that affect the quality and result of the
measurement. Study of the proximal femur. The recommendations of manufacturers of
densitometers of all types for patient positioning during hip examination are the same.
Correctly performed scanning assumes a vertical position of the diaphysis and a visible
lesser trochanter, meaning that the foot is rotated inward and, therefore, the femoral
neck should be positioned parallel to the table. A special foot retainer is provided for
this. However, mechanical fulfillment of these conditions is not always possible and
can lead to undesirable consequences. There are patients in whom the lesser trochanter
is visible only when the foot is not rotated. In turn, refusal to rotate the foot leads to a
downward deviation of the femoral neck and an overestimation of the BMD and T-
score values. The opposite situation is also possible, when the lesser trochanter is “too
noticeable” when the foot is rotated. Refusal to fix the foot will negatively affect
reproducibility in subsequent studies. Sometimes these features can cause SINARC
claims to quality and prevent the patient from being included in the RCT. The location
of the femoral neck area is affected by the tilt angle determined by the operator using
anatomical landmarks. A low location of this area of interest leads to an
underestimation of the BMD because the area of its projection increases. The vertical
size of this area, automatically suggested by the densitometer program, is rarely
changed, but differences in it during repeated measurements can make the results
incomparable. The vertical location of the femoral diaphysis in the ROI is also very
important. Current ISCD recommendations provide for the examination of only one
femur. If the operator selects automatic sequential examination of two femurs, both
shafts will be located at different angles. This will not lead to large errors in
determining the BMD and T-score, but will affect reproducibility, since the position of
the shaft at the same angle is more difficult to repeat during a repeat examination than
a vertical one. The BMD indicator for the entire proximal femur "Total" depends on
how much compact bone of the shaft part falls into the ROI, i.e. on its lower border,
drawn along the lower part of the lesser trochanter (or its shadow) on Hologic
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densitometers or on the inclination of the femoral neck axis on Lunar densitometers.
All these features should be taken into account by the operator when performing
densitometry, especially if its purpose is to assess the effect of treatment.Lumbar
Vertebrae Examination When performing a repeat examination to determine the
dynamics of densitometric parameters, the operator should try to position the patient
and set the ROI in the same way as in the first examination. The presence of the
lumbosacral junction in the ROI helps to avoid errors in selecting the L1-L4 segment
for analysis. In this case, the starting point and the center of the scan are determined.
Failure to follow this rule, even on high-resolution densitometers, can lead to errors.
When positioning the patient for examination of the lumbar spine, it is recommended
to raise the legs on a special cube in order to straighten the lumbar lordosis.
Unfortunately, operators sometimes neglect this, especially on densitometers with a
short distance from the X-ray tube to the detectors, when the correct use of the device
in obese patients is impossible. According to our observations, in some patients there
Is indeed no noticeable difference in the resulting scans. However, most often, failure
to straighten the lordosis overestimates the BMD, and in some cases the last vertebra
of the segment may be "hidden" in the projection of the vertebra located above and the
sacrum, which complicates interpretation and worsens reproducibility. Anatomical
features in the lumbar spine segment are not uncommon. An error in the numbering of
the vertebrae will lead to the fact that the mineral density standards included in the
reference databases will be applied to the vertebrae located above, and this will
underestimate the T-criterion. Therefore, SYNARC recommends counting the
vertebrae from below in atypical situations, taking the vertebra located above the
sacrum as L5. The starting point of the scan, which determines the location of the ROI,
Is easily controlled and, if necessary, its position is corrected by a repeat scan. Since
the patient’s position along the axis of the device is determined visually, even with
correct positioning, it may turn out that the position occupied by the lumbar segment
is slightly different from that on the scan, with which it is important to compare. In
cases with small deviations, the resulting scan is usually accepted for analysis by
operators. We determined the effect of a 1.5 cm shift from the center of the ROI
location during placement on the result. For this purpose, 15 scans of an
anthropomorphic phantom of the L1-L4 vertebral segment were performed, located in
the center of the scanning window and with a lateral shift of 1.5 cm (Table 1). Deviation
from the central position led to a decrease in BMD by 0.06 g / cm2 or 0.61%. This
effect is explained by an increase in the projection area of the segment. At the same
time, the amount of mineral (g) in the segment did not change. The study was
performed under "ideal" conditions, i.e. on a stationary object with a known mineral
content at a constant thickness and composition of "surrounding tissues". In vivo, the
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effect of ROI shift could be greater. The measured difference in BMD values is small,
but it should be taken into account that it is added to the usual parameters of accuracy
and reproducibility. It is known thatthat due to the geometry of the fan beam, there are
"edge effects” and other features that are overcome by the developers of densitometer
software. The operator’s task is to prevent a decrease in the metrological capabilities
of the densitometer. The practice of densitometric studies shows that taking into
account only quantitative indicators, which include the BMD, leads to the fact that in
some cases osteoporosis remains undetected. For example, uniform compression of the
vertebral bodies can remain unnoticed. At the same time, due to a decrease in the
projection area of the L1-L4 section, the BMD values will be higher than in the
previous examination, even in the presence of bone loss. This situation can be
recognized by paying attention to the absolute amount of minerals (g) in the studied
segment, the change in the projection area (cm2) and the height of the segment. Altered
vertebrae cannot be used to diagnose osteoporosis: compressed, deformed, with traces
of past injuries and surgical interventions, foreign inclusions and metastases.
Diagnostics in the L1-L4 segment is carried out in the presence of 2 or more interpreted
vertebrae. The densitometry results are presented in a report, the content of which is
determined by the specialist conducting the study. Most specialists choose the option
that includes all the indicators, but abbreviated versions are also possible. For doctors,
the most interesting are the BMD and T-criterion. During dynamic observation, such
indicators as the size of the ROI, the projection area of the site (cm2), the amount of
minerals (g) can also be very important. Taking them into account will allow us to
assess the reliability of the data obtained. A decrease in the height of the segment or
individual vertebrae over the period between studies indicates the possible
development of compression deformations.

CONCLUSION. The physician prescribing treatment for OP should inform the
patient that its effectiveness can only be monitored using the same densitometer. The
data obtained using the same densitometer will have to be compared “manually” and
this can only be done by the operator, taking into account all the features of the first
study. Even a software update on the same densitometer can affect the comparability
of the results. Of course, there are algorithms for comparing the results obtained using
different densitometers (HOLOGIC, LUNAR, NORLAND), cross-calibration
procedures and formulas for recalculating readings are described, but they do not cover
all the modifications released, cannot take into account all the technical features of
densitometers and, moreover, factors introduced by the operator. If the patient’s
examinations were performed using different densitometers, and the need to have an
idea of the dynamics of densitometric indicators is great, you can try to estimate the
dynamics using the T-criterion. This approach is justified by the fact that all
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densitometers operating on the DXA principle (HOLOGIC, LUNAR, NORLAND)
have been using a single NHANES 11l database since 2003, which includes ethnic
groups of the US population. However, it should be taken into account that a small
change in BMD can lead to a noticeable change in the T-score, since in accordance
with the accepted standards, BMD is calculated with an accuracy of 0.001 g/ cm2, and
the T-score is up to 0.1. The compared areas should be the same, i.e. the ROI of the
femoral neck is also oriented and have the same relative sizes. A lower location of the
femoral neck area leads to an underestimation of BMD. The lumbar vertebral segment
should consist of the same vertebrae in both studies and have no significant differences
in the bone "map". These recommendations apply to a situation where dynamic
monitoring is important. In the absence of osteoporosis and long intervals between
examinations (several years), the current status is of decisive importance, not the
dynamics. The data presented in the article do not mean that the accuracy and
diagnostic value of modern densitometers are insufficient. For more than 30 years of
Improving osteodensitometers, from gamma-photon monoenergetic and dual-energy to
X-ray with a point and fan beam, the accuracy of densitometers (1%) has not changed,
and is unlikely to change soon. Ensuring the quality of the study and the correct
interpretation of its results will always remain the main task of specialists. It is
important that the high quality requirements imposed in international RCTs are
maximally widespread in the practice of conventional densitometric studies.
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MOJIOKATEJLHOE BJIMSHUE ®U3NYECKON AKTUBHOCTH HA
MOCTNPAHJIUAJBHYIO TTTMKEMHUIO MPU TECTAIIMOHHOM
JVUABETE

Hayunslii pykoBoautens: Jxkypaesa 3usos1a ApaMmoBHa
PhD, accuctent xadeapsr IunokpuHOIOrnn CaMapKaHICKOTO TOCYIapCTBEHHOTO
MeIUIMHCKOro yHuBepcutera Camapkan, ¥Y30€KHUCTaH.

MIynaros ®upaasc lllyxpar yrim
2 Meiines Miixom AGaunadu yriam
3 Yurooes A660ckon CaIMMKOH YIJIH
13Crynentsr CaMapkaHICKOTrO rOCYAapPCTBEHHOTO MEIULUHCKOTO YHUBEPCHUTETA.

Axkmyanvnocms. ['ecmayuonnwviii caxapuviii ouabem (I'Cl]) npedcmasnsem
coOoll  npexoosuee HapyuieHue Yeae800H020 00MeHd, B03HUKaluee 8 Hnepuoo
bepemennocmu. B nociednue decamuiiemusi HAO100aemcsi meHOeHYUsl K Y8eaudeHuo
yucna cryuaeg I'CJ[, umo 00ycnosneno usmeneHuem oopaza HCU3HU, pOCMOM YUCIA
HCEHWUH C U3DBIMOYHOU MACCOU Mena U ONCUPEHUEeM, a Mmakdxice yeerudeHuem
cpedneco  ospacma bepemennvix. ['CH mooxcem npusecmu K cepbé3HbiM
OCJIOJCHEHUAM Kak OJisi mamepu, mak u 01 naooa. Y scenwun ¢ I'C/] nosviwaemcst
PUCK pazsumusi npesKIamMncuul, UH@ekyuil u bojee CloAHCHbIX po0os. Y nioda mozym
pazeumsbcsi maxue OCHONCHEHUsl, KAK MAKpOCOMUSL, PecnupamopHulil OUcmpecc-
CUHOPOM U NOBBIUEHHBLU PUCK pa3sumusi ouabema mopo2o muna 6 6yoyuiem. Pannss
ouacnocmuxka u adexkeamuoe naedenue I'CJ/] umerom pewarowee 3HaueHue 01
cHudicenus puckos. Ckpunune Ha I'C/] pexomenoyemces nposooums y 6cex bepemeHHbix
JHCEHWUH, YMO NOOUEPKUBAEM BAINCHOCIb CBOEBPEMEHHO20 BbIAGIeHUS HMO20
cocmosnus. JKenwunol, CmMoIKHysuUecs ¢ 2eCMayuoOHHbIM CAXAPHLIM Ouabemom,
N00BEPIHCEHBI NOBLIUEHHOM) PUCKY pa38umus ouabema mopo2o muna 6 o6yoyuem. B
CBA3U C IMUM KPAUHE BANHCHO He MOAbKO KOHMPOIUPOBAMb YPOBEHb 2/IHOKO3bl 8 NEPUOO
bepemeHHOCMU, HO U OCYWeCmEIamb OdlbHeliulee HAON0OeHUue U NPoYUIAKMUKY
nocie pooos. Obpazosanue U NOOOEPIHCKA USPAIOM KIHOUeBVI0 POJib 8 YNPAGIeHUU
COCMOSIHUEM JHCEHWUH C 2eCMAYUOHHBIM CAXapHvim ouabemom. Ungopmuposarue o
NPABUILHOM NUMAHUU, DESYIAPHLIX QUIULECKUX YAPAICHEHUSX U CAMOKOHMPOJe
VPOBHSL 2JIIOKO3bl MOJNCENM CYUECMBEHHO VAVHUUMb UCX00bl KAK OJisi Mamepu, max u
0Nl pebénka. YnpaeieHue 2eCMAYyUOHHbIM CAXAPHLIM Ouabemom mpeodyem
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COMPYOHUYECmBa pPA3IUYHBIX CREeYUATUCMO8, BKII0UAS AKVUIEPOB8-CUHEKOI0208,
OHOOKPUHOJI0208, OUEMONI0208 U MEOUYUHCKUX cecmép. IDmo NnooyeépKrusaem
BANCHOCHb KOMNJIEKCHO20 NOOX00A K Je4eHU0 OaHH020 cocmoanus. Taxum obpasom,
2eCMAYUOHHBII CAXapHblll ouabem npedcmasnsem coOOl AKmyaibHylO Npoodiemy,
00YCN08NIEHHYI0 €20 WUPOKOU PaACNPOCMPAHEHHOCMbIO, HOMEHYUATIbHBIMU Y2PO3aMU
0151 300p08bsi mamepu U pebEHKA, a makice HeoOX0OUMOCMbIO CBOEeBPEMEHHOL
OUACHOCMUKU U 2 OeKmusHo2o KOHMPOsL COCMOSAHUS Ol NPedomepaueHUs.
Dpassumusi 00120CPOUYHBIX OCTOHCHEHULL.

Kntouesvie cnosa: uszuueckas axmueHoCcmyv, 2eCMAYUOHHBIL CAXAPHDILL
ouabem; 2IUKUPOBAHHDBIU 2eMO2TIOOUH, SUNO2TIUKEMUS.

Henp Hamero wucciegoBanusi: M3BecTHO, 4TO (PU3HUECKHUE YIPAKHEHUS
MOJIO’KUTEIBHO BIIUSIOT HAa 3/10pOBbE JIIOJEH C AMA0ETOM M JIt0JIeH, OJABEPKEHHBIX
PHUCKY €ro pa3BUTHs. YIPAKHEHUSA YBEIUYUBAIOT YTUINU3ALUIO [IFOKO3bI CKEJIETHBIMU
MBIIIIAMH, YaydmaT 3(PQGeKTel HHCYJIUHA W, TaKuM 00pa3oM, MOTYT OBITh
MHCTPYMEHTOM, ITOMOTAIOIIMM PEryJIMPOBATh YPOBEHb IJIIOKO3bI, B TOM YHCIIE U Y
OepeMEHHBIX JKEHIIUH ¢ recTaiuoHHbIM caxapHbiM auaderoMm (I'CJl). Tlognepxanue
HopMmoryimkemMun nipu ['CJ] HeoOXoaumo nisi MpEeAOTBpPALEHUS MATEPUHCKUX H
NEepUHATAIbHBIX OCJIO)KHEHUH OepeMeHHOCTH. KonnyecTBEeHHBI y4eT mapaMeTpoB
¢bu3nuecKoil Harpy3Ku MOTEHIIMAIBLHO MOXKET MOBBICUTh TOYHOCTh MPOTHO3UPOBAHUS
noctapanauaibHoro riaukemuueckoro oteta (ITIIO). Ilenwsto wuccremnoBanus
SBJISJIACH OLIEHKA TOYHOCTH Mozener mnporHodupoBanus I[IIII'O ¢ BkaoueHueM
JaHHBIX (PU3MYECKON aKTUBHOCTH M 0e3 HUX y skeHIuH ¢ ['CJI.

Martepuaubl u MeToabl: B uccienopanne BkiitoueHo 50 6epeMeHHBIX KEHITUH
¢ I'C. YyacTHULBI UCCIENOBAaHUS 3aMOIHSAIN JHEBHUKH MUTAHUS U CAMOKOHTPOJIS
[JIMKEMHH, TIPOBOJIUIIOCH HEMPEPHIBHOE MOHUTOPUPOBAHUE TIIMKEMUU B TEUECHHE 7
nHer. Yucio npueMoB MUIIM, Ha KOTOPBIX OblIa 00y4eHa U IPOTECTUPOBaHA MOJIEIb,
coctaBuio 758 3anuceil. Pru3nyeckas akTUBHOCTh OLICHMBAJIACh HA OCHOBE CUTHAJIOB
aKcesepoMeTpoB U (pororieTuzmMorpadoB, GUKCUPYEMBIX Ha 3aMsCThSIX UCTIBITYEMBIX
B XOJ€ HCCICNOBAaHHUS BO BpPEMSI HENPEPHIBHOIO MOHUTOPUPOBAHUS TJIIMKEMUH.
Ucnons3oBamuce ¢urHec-6pacietsi ONETRAK C317 Pulse. C ux moMonisto
3a(pUKCUPOBAHO KOJIMYECTBO IIaroB B JIeHb (B TOM YHMCIE X0Ab0a, Oer), KOJINYECTBO
MOTPAYCHHBIX KAJIOPUU B JEHb, YACTOTA CEPJICUHBIX COKpALICHHU. bbUIM OLICHEHBI
mozenu IO (moctpoeHHbIe HA OCHOBE JAHHBIX O MpUEMax MUIIH, XapaKTePUCTUK
MalMeHTOB M aHKET, XapaKTepHU3YIOIMUX 00pa3 KU3HU) C BKIIOUYCHUEM JaHHBIX
(bu3MYeCcKO aKTUBHOCTH U 0€3 HUX.
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Pe3yabTarbl: Mojenu, MOCTPOCHHBIE C BKIIOYEHHWEM JaHHBIX (HU3UYIECKOU
aKTUBHOCTHU (x0nb0a U npyras adpoOHas Harpyska 3a 15, 30, 60, 120, 180, 360, 1440
MUHYT 110 enbl) OepemeHHBIX >keHmuH ¢ ['CJ] mokaszamu Jydnryto TOYHOCTH TPH
MIPOTHO3UPOBAHUN YPOBHSI TJIOKO3bl 4epe3 | wac mocne mnpuema NOHUIIH [pU
KPOCCBAJIMIAIIMM U HA JAHHBIX HOBBIX IMAIIUEHTOB. BKItOUeHHE B MOJEIb JAHHBIX
($U3MYEeCKON aKTUBHOCTU B CPABHEHHUH C MOJIEISIMU 0€3 MOJA00HBIX TAHHBIX TIPUBEIIO
K CHIDKCHMIO cpeliHer a0comoTHoM omuOku (0,43 MMonb/i npotus 0,45 MMOJIB/T) U
MTOBBIICHUIO KOPPEISIITUN MEXTYy (PaKTUUECKUMH U TTPOTHO3UPYEMBIMU 3HAYCHUSIMH
(R=0.68 mpotuB R=0.65) mpu nmporHo3upoBaHuu ypoBHs caxapa depe3 | yac mocie
Hayaja mnpuemMa nuimm. BeiBogesl: BiimoueHune AaHHBIX (U3HYECKOW AKTHBHOCTH
MOBBICUJIO TOYHOCTh MPOTHO3HPOBAHUS MMOCTIPAHINAIBHOTO YPOBHS TJIMKEMHU Y
o6epemenHbIX sxeHIuH ¢ ['CJI.
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EP KABPUJIAH ®OMJIAJIM KAZUJIMAJAPHU KA3ZUE OJALITHA
IKOJIOTUK TAHBCHUPH BA YHU COJIMKJIAP OPKAJIA TAPTUBT A
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Annomayun. Ep kavpuoan Goudananeauiux y4yH COAUK, ep KAbPUoaH
GouoananeanIuk YuyH COMUK, KeHe MapKaiean ouoanu Ka3uimaniap, KOHouyusiap,
MUHepal XoM aué, CaHoam axamusimuea MOJUK ep OCmu Cy8iapu, maxcpuba-canoam
uycuHuoa Kkaenab oauul, MexHo2eH MUHepal XOCUnaiap, @ouoai KoMHOHEeHM,
Qotioanu Kazuima KoHu, potoanu Kazuimanap, otuoaiu KasuiMalaphu Kasiao oauu,
OJIMUH U3TOBUULAD YCYIUOA KABAD ONUUL.

AHHOmMayuA: Haloe 3a NONb306AHUE HeOPAMU, HAI02 34 NOIb306AHUE HEOPAMU,
obwepacnpocmparenHvle noje3Hvle UCKonaemvle, KOHOUYUU, MUHEPATbHOEe Cblpbe,
noO3eMHble 600bl NPOMBIUUIEHHO20 3HAYEHUS, ONbIMHO-NPOMbIULIEHHAs 000blud,
MexXHO2eHHble MUHEPAIbHble NPOOYKMbl, NOJE3HbIU KOMHOHEHM, MeCmOopodCOeHUe
NOJE3HbIX UCKONAEeMblX, NOJIe3Hble UCKOnaemvle, 000blud MNOJIe3HbIX UCKONAeMblX
MUHEpanos, NPOMbIEKA.

Abstract: tax on the use of subsoil, tax on the use of subsoil, widespread minerals,
conditions, mineral raw materials, groundwater of industrial importance,
experimental and industrial mining, man-made mineral products, useful component,
mineral deposit, minerals, mining of minerals, prospector's method of mining.

Kanum: cyznap: ep, ep kavpu, conux, ep ocmu, MUHepa.l, KOHOUYUALAD, XOM Aé,
maoicpuba-canoam, cys8, ep Oocmu cy8, pyod, HOpyod, ep Kavpu YUacmkacu,
mapxueloep.

Kntouesvie cnoea: 3emns, neopa, Hanoz, noo3emHwle, NOae3HOe UCKOnaemoe,
KOHOUYUU, Cblpbe, ONbIMHOE NPOU3B00CMB0, 800d, NOO3EMHble 800bl, PYOd, OMX00b,
YUACMOK Heop, MapKuetioep.

Key words: land, subsoil, tax, underground, mineral, conditions, raw materials,
experimental industry, water, underground water, ore, non-ore, subsoil section,
markshader.
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Kupu

Mamnakatumuzga onub Oopuna€TraH HMCIOXOTJIAp HATWXKACHIA, CYHITH
Huinapna ep KabpujaH (QoWJanaHuII, €p OCTH OOWIHMKIapUra STrajuK KWJIUII Ba
yJIapHU Tacappyd STUIIL, IIYHUHTACK €p KabpuiaH QoiilaJaHuIl Xxamaa yHu MyXodasa
KWJIKII YOFU/Ia 103ara KeJaJuran MyHocabaTiapHu TapTuora conuiil, ep, cyB (OyH1aH
CaHOAT aXaMMSITHUIa MOJHUK €p OCTH CYBJIapU MYCTacCHO), YCHMIIMK Ba XallBOHOT
nyHnécunad, arpod MyXUT XaBOCHHU acpall Xxamjia yHU SKOJIOTHK )KUXaTJaH Myxoda3za
KWJIUII KEHT axamusaT OepuiMokaa. MakojaHu E3UIIMMM3AaH aCOCHM Makcal
ApaTHJITaH KEHT UMKOHUSTIAp OMilaH Oupra KaMuMIuKIapra XaMm axaMusT OepHIll Ba
yHH Oaprapad STuIN ro3acuiaH Xyjoca, Takiud Xamaa TaBCHSUIAPHU aMalnérra
TaTOUK ATHUII XUCOOJIaHA H.

AnaduéTaap TaxJIuJIu Ba MeTOd0JI0T sl

V36exucron PecryGnukacuaa 3 (AoNHATHHH amaira OIIMPUO KelasTraH
XYKaJuK IOPUTYBUM CYOBEKTIap Ba KUCMOHUW IIAaXciapjaH YHAUPUIAIUTAH ep
KabpuaH GoilJalaHTaHIMK YIYH COJUK OViinua KaTop TaJKUKOTIap O0Ju0 OopuiraH.
Kymnanan, E.C.CMUpHOB CONMK Taxjuiaura Kyhiuaaruda tabpud Oepran: “Coyuk
TaxJIMJIM JIETaHJa — KOPXOHAHUHI PECYpC CaTOXUATHUHHU (MOTEHLHATMHU) Xap
TOMOHJIaMa YpraHuil, yjiapJaH camapaiud (OHJaNaHUII Ba COJHMKKA TOPTHUILIHUHT
TabCUPH JapaXkacu Xamja aHuK JaBpja KOPIopaTUB COJIUK CUECATUHU TacHUbIAIIIA
doiigananaguran Kouaa Ba ycyiuiap vurunaucu tymysuiaau (2013) [1].

H.b.AmypoBa TOMOHHIAaH IOPUAMK MIAXCIApPHU COJMKKA TOPTULIAATH
MyaMMOJIAPMHU YPTraHMII Ba YHU TAKOMWUIAIITUPHIN Oopacuaa WIMHA TagKUKOT
uniapuHu oud 6opran (2018) [2].

[II.A. TomiMaToB TOMOHHJIAH Y3 MakKojajapyd Ba WIMHUUA TAAKUKOT HIILJIApUIA
KOpXOHajap TOMOHUAAH TYJAHAJIUTaH COJUKJIAp Ba YJApHU TaKOMUJUIAIITHPHUII
Macajnanapy 4ykyp ypranu6 uukwiras (2022) [3].

Ymby #HyHanumaa xaakapo MHKECAA amaira OIIUPUITaH TaJKUKOTIIap
karopuaa. B.C.IlanyoBa unnapuia HedTh Ba ra3 Ka3uO 0JIyBYM KOPXOHAJAPUHHUHT €p
KabpuJaH (ONJANAHTaHINK YYYH COJHMK YHIUPHILJArd MyaMMmoJiap Ba yJapHU
eunmuiapu kentupud ytunran (2015) [4].

E.A Kymuna y3 makonmacuga XWUTOM HMKTUCOOUETHIIA PECYPC COJIMKIAPUHU
VHAMPHUILI Ba YHU TAaKOMUJUTAIITUPHUIIIATH MyaMMO Ba €4HJIAPUHU KENTUPUO YTran
(2015) [5].

TaAKMKOTHUHI Ma3Kyp HyHalHILIapuaa Y36ekucToH PecryGimkacuaa KeHr
MUKECIa UCIOXO0TJIap aMalira OIIMPUIAETTaHUHU XaM 3bTUPO( ITUIIUMU3 MYMKHH.
V36exucron Pecny6mukacu ITpesunentunuar 2021 iiun 6 oxrs6pnaru “Teomorus
KUJIUPYB MILIAPUHU SHaAa parOaTiIaHTHPUIL Ba €p KabpulaH ¢oiiganaHyBuniIapra
COJIMK COJIUII TAapTUOMHU TAaKOMWJUIAIITUPUII Yopa-Taadupiapu Tyrpucuna’tu [1D
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6319-commm ®apmorn Ba COJMK KOJEKCUTA KUPHUTHWITAH Y3TapTUPHUILIAD €p
KabpuaaH (olganaHyBUd KOMMAHUSIApra COJNHK COJHIN KOWJTAJAPUHU KUIIHA
Varaptupau. @apMoH OwWslaH YeT 571 WHBECTUIUSIIAPMHU KEHT JKajl0 KWTaH XoJa
doitgany KazuaMa KOHJIaApUHU CAHOAT yCyJIuAa Y3JIallTUPHILL, 3aMOHAaBUI yCyiiap Ba
TEXHOJIOTHsIIap €pAamMua Te0JoTUsl KUAUPYB UILIAPUHU parOaTIaHTUPHUII Xama ep
KabpuJaH QoiiiaJaHyBYMIIapra COJIMK COJIUII TAPTUOMHU SHAJIa TAKOMHUJUIAIITHPUIII
Hazap/a TYTUJITaH.
Harumkanap

Amaiira OmUMpPWIMIIM JIO3UM Basudanapu cudaTuaa ep KabpuaaH OKUIOHA
doiinananui, Ka3uIMaHU aHUKJIAII Oopacuia HaMyHa OJUII MaKcaauaa Ka3uiIMaHu
MOPTIAATUO OJIMII YCYJIHAAaH BO3 KEUHUII SHbHU HaMyHa OJIMIIHUA ABCTpaJMSIHUHT
Ka3uJIMaHU JIOM yCyJuja HaMyHa OJIMII TU3UMHUHU aMalu€rra »KOpuil 3Tuill, Oapya
WUPUK KOHJIap/ia KOUJIAIIraH 3aBOJIJIapy Y3UHUHT UIILIA0 YNKAPUITMHU PUBOKIIAHTaH
MaMJIaKaTJIAPHUHT SHEPTUsl TeXaM-KOp Ba cudaTii MaxCyJoT HILIa0d YUKApyBUH
TEXHOJIOTHsUIapyu OWJlaH anMaluTupuil  Bazudacu Kyuunau. Mapkiienaepink
daonuATHAA 3Ca 3aMOHABMII yCKyHa XHCOOJIaHTaH XamJa €p Kabpu Ka3wiMa
OOMJINTHHM IOKOPW aHUKJIUKIAa KypcataguraH 3D ky3 oifHak OujaH TabMUHJIAII
HaTIWXKacHuaa TYFPHU XyJoca Ba Xa)KMUHU KYpCATUIIl UMKOHUTA 3ra OYIIUIIT MyMKHH.

Myxoxkama

Arap rOKOpHuaa KeITHPUITAH JKUXO03Jap OWjlaH TabMUHJIAHMACIHK OKHOaTuaa
TabuaT Ba HKOJIOTHUSATA, MHCOH CaJOMATIIMTUTA KUIAUN 3apap €TKa3ulll MyMKUH Je0
XHUCOOIaNMu3.

Macasian 60piu-10 KOH MaxaJUIuid axoJyid 3u4 OYJIran Xyay/ja aHuKJIaHCca Ba YHU
Ka3ulll MIUIapyd aMalira OUIMPWIMINM HaTWXKacH, VYia XyAyJauja >KOWJalraH
WHCOHJIAPHUHT CaJIOMATIUTUTa KUIJIUN 3apap €TKa3uIUIIM Oyiirnda euuM KUJiMHMaca
axoJIi OpacHa yIKa CUJl KacaJJTMKIIApU, OHKOJIOTUK KacaJUIMKJIIAp, F0paKk KOH TOMHUD
KACCAIMITUKIIAPH PUBOXIAHUO KETHIIWHUA Ky3aTHII MYyMKUH Oynamu. bynman
Talkapyu OyryHTM KyHJa >KUCMOHHUUN IIaxciap Ba sIKKa TapTUOJaru Tagoupkopiapra
KMMMAT 0axo MeTajuiap Ba OJITUH Ka3uO OJIUII yCyJura pyxcat Oepuiran 0yiub yHu
amManra ydyH €iMa OJITUH KOH JKOIUlalliraH XyAyJra OWPUKTUPWITAH 3aBOATa
Mypo’KaaT KWJUII Ba PyXCaTHOMA OJITaH XoJjj1a yuoy (aoaust OuiiaH HIyFyJUIaHUII
MYMKHUHJIUTH XaMMmara MabiyM 3Mac aMMO OyHUHTI OKWOaTuja HOKOHYHUM Eiima
OJITUH KOBJa0 OJIyBUMJIAp KYTUIMTH Ba YJIAPHHUHT Opacuja ep KaTiiamu 00cuO KOJHII
XOJIaTiIapy ydpad TYypPraHJIury XaMm/ia yJIapHUHT XaBGCU3IUTH KadoaaTiaHMaraniuru
HaTIXKacu Ae0 Xxucoobmanmus.

XyJioca

Xymoca YpHHIa SKOJOTHK MyXUTHH SXIIWJIAI MaKcaauaa Uiiad TypraH Ba 4eT

A1 MHBECTHUIMSICHM acOCHA TAlUIKWJ ATHIAETraH KOPXOHA Ba 3aBOJjiapra 3axapiiu

https://t.me/Erus_uz Multidisciplinary Scientific Journal January 2025 152



https://t.me/Erus_uz

Educational Research in Universal Sciences VOLUME 4, ISSUE 2

ISSN: 2181-3515

YUKAT XABOHU aTpo( MyXUTra YMKApMaciuK Y4yH MaxOypwil GuibTp YpHATHII
Tanabu Ky MaKcaara MyBOQUK 1e0 XucoomanMm3

Ep kabpuman kasunama OOMIMKHM aHUWKJIAII MaKcaauIa HaMyHa OJHWIIAA
MOPTIATHO OJIUII YCYJIHIaH TYJIHUK BO3 KeuraH XOJ/1a JIOM yCyJH/la HaMyHa OJIUII Ba
XyJioca OepHUIITHU aMaTHETTa KEHT TaTOUK ATHUII MaKcaira MyBouk 1ed xucooaainmMus.

Kummar 6axo MeTaiap Ba ONTHH Ka3uO OJHIN yCyauaard GaoJusiTHU amalra
OIIMPYBYH KUCMOHHH IIIaXC Ba SKKa TapTHOAArd TaOMPKOPIIAPHH YIIOY Y3UHH Y31
Oann Kwnm OVinga (paomusaT Typura KYIIUIT Xamjia MaxOypuil cyFypTa acocuja
(daonuAT IOPUTUINMHU TabMUHJAII XamjJa Ka3uO oJiraH pyJaHW JpKUH 0axoja
JaBjaTra TOMIIUPUIN WMKOHWHHM Oepwin Jjo3uM ne0 xucobmanmu3. FOkopuaa
KeNTUpUO YTUATaH Takiud Ba TaBCHsUIAp MaMJIAKaTHMM3/a aiHaH M1y COXaHU
PUBOKJIAHWIIY YUYH XHU3MaT KWJIca Makcaara MyBopUK Oy aIu.
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DIFFERENT APPROACHES TO LEARNING MATHEMATICS
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ABSTRACT

Mathematics is a fundamental subject that plays a crucial role in various fields,
including science, engineering, economics, and technology. Developing strong
mathematical skills is essential for logical reasoning, problem-solving, and analytical
thinking. However, different learners have different needs and preferences, which is
why multiple approaches to learning mathematics exist. This document explores
various methods used to teach and learn mathematics, their benefits, challenges, and
how they can be combined for optimal learning outcomes.

Key Words

Mathematics learning, Problem-solving, Critical thinking, Inquiry-based
learning, Visual learning, Mastery learning, Collaborative learning, Traditional
methods, Mathematical reasoning, Analytical thinking, Interactive tools, STEM
education.

Traditional Approach

Description: This method follows a structured curriculum where students learn
through direct instruction, textbooks, and repetitive exercises. Teachers explain
mathematical concepts step by step, provide examples, and assign practice problems
for students to solve.
Advantages:
- Provides a well-organized and systematic way of learning.
- Helps students develop discipline and consistency in studying.
- Ensures that fundamental mathematical concepts are covered comprehensively.
Disadvantages:
- Can be rigid and may not cater to students who struggle with abstract concepts.
- Often relies heavily on memorization rather than deep conceptual understanding.
- May not encourage creativity and independent thinking.
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Problem-Based Learning (PBL)

Description: PBL is a student-centered approach that involves solving real-world
problems. Instead of being given direct instructions, students explore concepts through
problem-solving and inquiry. This approach encourages deeper understanding by
requiring students to apply their knowledge in practical situations.

Advantages:

- Encourages students to think critically and develop problem-solving skills.

- Helps learners see the real-world applications of mathematics.

- Promotes independent learning and collaborative work.

Disadvantages:

- Can be time-consuming as students may struggle to find solutions on their own.

- Some students may find it difficult without prior foundational knowledge.

- Requires teachers to carefully guide students to ensure learning objectives are met.
Visual and Interactive Learning

Description: Many students find it easier to understand mathematical concepts
through visual aids, such as graphs, diagrams, and animations. Interactive tools,
including educational software and apps, can enhance engagement and make abstract
concepts more accessible.

Advantages:
- Makes complex mathematical ideas more concrete and understandable.
- Increases student engagement and motivation to learn.
- Allows learners to experiment and visualize different problem-solving approaches.
Disadvantages:
- May require access to technology, which is not always available.
- Some students may become too reliant on visual aids and struggle with traditional
problem-solving methods.
- Not all mathematical concepts can be easily visualized.
Inquiry-Based Learning

Description: This approach encourages students to ask questions, investigate
patterns, and explore mathematical ideas through experimentation. Rather than simply
following formulas, students develop their own reasoning and understanding.
Advantages:

- Fosters curiosity and a deeper understanding of mathematical principles.

- Encourages students to think like mathematicians and develop their own problem-
solving strategies.

- Promotes long-term retention of knowledge.

Disadvantages:
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- Requires a solid foundation in basic mathematical skills before exploration can be
effective.
- Some students may struggle without direct instruction or structured guidance.
- Teachers need to be skilled in facilitating discussions and guiding student inquiry.
Mastery-Based Learning

Description: This method ensures that students fully understand a concept before
moving on to the next one. It prioritizes depth over speed, allowing students to progress
at their own pace until they demonstrate mastery of a topic.
Advantages:
- Prevents gaps in knowledge and ensures a strong mathematical foundation.
- Builds student confidence by allowing them to learn at their own pace.
- Encourages a growth mindset by emphasizing understanding rather than speed.
Disadvantages:

- Can be slow for students who grasp concepts quickly and prefer a faster-paced
learning environment.
- Requires personalized learning plans, which may be challenging in large classrooms.
- Assessment and tracking progress can be complex.
Collaborative Learning

Description: In this method, students work in groups to solve problems, discuss
mathematical concepts, and explain their reasoning to each other. Collaboration
enhances understanding by allowing students to learn from different perspectives.
Advantages:
- Encourages teamwork and communication skills.
- Helps students clarify their understanding through discussions and peer explanations.
- Provides support for struggling students who can learn from their peers.
Disadvantages:
- Group dynamics can impact learning if some students do not participate equally.
- May not be suitable for students who prefer working independently.
- Requires careful structuring to ensure all students benefit from the collaborative
process.

Conclusion

There is no single ‘best’ method for learning mathematics. The most effective
approach depends on a student’s individual learning style, strengths, and goals. Some
learners may benefit from a structured and traditional approach, while others may excel
through inquiry-based or interactive learning. A combination of methods can often be
the most beneficial, allowing students to develop a deep understanding while staying
engaged in the learning process. Teachers and learners should experiment with
different approaches to determine what works best for them.
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ABSTRACT

Artificial Intelligence (Al) is no longer just a concept from science fiction—it
has become an integral part of modern technology. Al is transforming industries,
improving efficiency, and reshaping the way we interact with machines. From
healthcare and education to business and entertainment, Al is driving technological
advancements that were once unimaginable. However, with its rapid growth come
challenges, including ethical concerns, privacy issues, and the impact on employment.
This article explores the role of Al in modern technology, its applications across
different sectors, the potential risks associated with its development, and what the
future holds for Al-driven innovations.

Keywords: Artificial Intelligence, Al, Technology, Automation, Machine
Learning, Deep Learning, Data Science, Healthcare Al, Al in Business, Al Ethics,
Smart Cities, Autonomous Vehicles, Al in Education, Al in Entertainment, Al
Challenges, Al Future Trends.

Understanding Artificial Intelligence

Artificial Intelligence refers to the simulation of human intelligence in machines.
These machines are programmed to think, learn, and make decisions, much like
humans. Al can be classified into three main types:
1. Narrow Al (Weak Al): Designed for specific tasks, such as voice assistants (Siri,
Alexa) or recommendation systems (Netflix, YouTube).
2. General Al (Strong Al): A more advanced form of Al that can perform any
intellectual task that a human can. This type of Al is still in development.
3. Super Al: A hypothetical Al that surpasses human intelligence in all aspects. This
concept is still theoretical and not yet achieved.
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AI’s Impact on Technology and Society
Automation and Efficiency in Industries
One of the biggest advantages of Al is automation. Many industries use Al-
powered robots and software to perform repetitive tasks quickly and accurately.
Examples include manufacturing, retail, and finance, where Al-driven solutions
improve productivity and reduce human errors.
Al in Healthcare: Revolutionizing Medicine
Al has made significant contributions to the healthcare industry, improving
diagnosis, treatment, and patient care. It is used in medical imaging, predictive
analytics, robotic surgeries, and virtual health assistants to enhance accuracy and
accessibility.
Al in Education: A New Era of Learning
Al is transforming education through personalized learning, automated grading,
virtual tutors, and smart classrooms, making education more interactive and accessible.
Al in Business: Improving Decision-Making
Businesses leverage Al for customer insights, chatbot assistance, supply chain
optimization, and fraud detection, enabling data-driven decision-making and
efficiency.
Al in Entertainment and Media
Al is revolutionizing entertainment by recommending personalized content,
generating Al-created media, enhancing video games, and curating social media feeds.
Challenges and Ethical Concerns in AI Development
Despite its benefits, Al also presents several challenges, including job
displacement, data privacy issues, algorithmic bias, ethical dilemmas, and an
increasing dependence on Al in decision-making processes. To address these concerns,
regulatory measures and responsible Al development practices must be enforced.
The Future of AI and Technology
Al is advancing rapidly, and its future possibilities are exciting. Some predicted
developments include autonomous vehicles, smart cities, Al in space exploration,
scientific research, and increased human-Al collaboration. These innovations will
continue to reshape industries and society.
Conclusion
Acrtificial Intelligence is no longer a futuristic dream—it is already reshaping our
world. Al enhances efficiency, automates tasks, and improves decision-making in
various industries. However, addressing ethical concerns and ensuring fairness in Al
development is essential. As Al continues to evolve, embracing it responsibly will
unlock its full potential, leading to a smarter, more connected, and technologically
advanced future.
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TEMIRGA ISHLOV BERISH: PICHOQCHILIK SAN’ATI

Telmanova Mexribonu Bahodir qgizi
Kamoliddin Behzod nomidagi Milliy rassomlik va dizayn instituti,
San’atshunoslik: tasviriy va amaliy san’at
yo‘nalishining 2-bosgich talabasi

Annotatsiya: Pichogchilik- bu temir yoki boshga metal buyumga ishlov berib,
unga bezak berish san ‘atidir. Magolada pichoqchilik sanatining tarixdan to hozirgi
kunga gadar rivojlanishi, uning badiiy bezaklariga ta’sir ko ‘rsatgan omillar,
O ‘zbekistondagi maktablari, ulardagi ananalari va yangiliklar bayon etiladi.

Boshga amaliy san’at yo‘nalishlaridan ajralib turuvchi soha, temirga ishlov
berish ya’ni pichoqchilik O‘zbekistonda o‘z maktablariga ega bo‘lib,
hunarmandchilikning mahalliy an’analarini o‘zida saglab kelmogda. Nodir bezakli
pichoglar yasashda o‘zbek ustalariga teng keladigani yo‘g. Uning tarixi insoniyatning
eng gadimgi tarixi bilan bog‘liq bo‘lib, saglanib golgan namunalar ushbu san’atning
o‘rta asrlardan keng taraqqiy etgani, pichog, xajar va qilichlar ko‘rinishida
rivojlanganidan darak beradi. Pichoqchilik tarixi bo’yicha M.YE.Masson, Y. A
Zadneprovskiy, O. A. Papaxristu kabi olimlarning tadgigodlarida ma’lumotlar
keltirilgan. Shuningdek S.Ibroximov, S.Bulatova, Z.Esonovlar xam o’z tadgiqotlarida
pichoqchilik soxasiga doir tarixiy va etnologik ma’lumotlarni keltirib o’tilgan.

Pichoqchilik bu eng birinchi paydo bo‘lgan amaliy san’at yo‘nalishlridan biri
bo‘lib gadimda ilk sivilizatsiya paytida o‘z ehtiyojlari yoki himoya gilish uchun
foydalanganlar. 1k pichoglar odatda tosh, hayvon yoki inson suyagi, yog‘ochlardan
bo‘lgan. Keyinchalik bu san’at yo‘nalishi asrlar davomida takomillashishining
natijasida temir, mis, bronza va po’latdan yasaladi, lekin eng birinchi temirning paydo
bo‘lishi pichoqchilik san’atida katta ingilobga sabab bo‘ladi. Qadimda pichoglar orgali
odamlar o‘zlarini himoya qilishganini, hattoki ular bizni turli xil yovuz ruhlardan
asraydi degan diniy tushunchalar ham bo‘lgan. Buni biz o‘sha davrda topilingan
pichoglarning bezaklari yoki g‘orlardagi devoriy suratlari, ibodat bilan bog‘lig
ekanligini bilamiz. “Dandon sopli pichoq” va “karkesopli pichoq” bunga misol bo‘la
oladi, chunki ularni gadimdan ilohiy deb bilishgan va bu keyinchalik turli xil urf-
odatlar paydo bo‘lishiga sabab bo‘ladi. Misol uchun agar pichoq uyda saglansa o‘g‘il
farzand tug‘iladi deb ishonishgan.

https://t.me/Erus_uz Multidisciplinary Scientific Journal January 2025 161



https://t.me/Erus_uz
https://doi.org/10.5281/zenodo.14833970

Educational Research in Universal Sciences VOLUME 4, ISSUE 2

ISSN: 2181-3515

Har bir yasalgan pichogni o‘zining texnikasi, nagshlari va uslubi orgali gqayerda
ishlab chigarilganligini bilib olsa bo‘ladi. Pichoglardan turli xil magsadlarda
foydalanilganligi uchun ham uning turlari ko‘p, Masalan, jangovar pichoglar,
sayohlarga mo‘ljallanga cho‘ntak pichoglari, oshxona pichoglari, o‘tkir tigli qurollar
va diniy marosimlarga mo‘ljallangan hamda rassomlar uchun alohida galam ochishda
foydalanadigan pichoq turlari bor.

Markaziy Osiyo hududlarida pichoglar erkaklarning kuch-qudratining ramzi
bo‘lgan, aynan gadimdan to hozirgi kungacha bu erkaklarning haqiqiy kuchining
belgisiga aylangan. O‘zbekistonda pichoqchilik san’ati gadimdan gullagan bo‘lib
bunga Afrosiyob, Varaxsha, Bolaliktepa va boshqalarda olib borilga arxeologik
gazishmalar natijasida miloddan avvalgi 2- ming vyillikga oid pichog namunalari
topilgan. Bu keyinchalik pichogchilikda turli xil mahalliy an’analarga xos maktablar
paydo bo‘lishiga sabab bo‘ladi. 6-12-asrlarda pichoq yasash rivojlanib, unga turli xil
bezak berish texnologiyalari o‘zgaradi. 15-17-asrlarda yonga osib yuriladigan pichoq
turlari paydo bo‘ladi, asosan podshohlarda va boy zodagonlar o‘zlarini ulug‘vor yoki
salobatli ko‘rsatish uchun pichoglarni shunday olib yurishni boshlagalar. Belga osib
yuradigan pichoglar turi Alisher Navoiy, Zahiriddin Muhammad Bobur asarlariga
ishlanga miniatyura tasvirlaridan bilib olsak bo‘ladi.

O<zbekiston xonliklar davrida ham hukmdorlar pichoglari gimatbaho toshlar
bilan inkrustiyatsiya gilinib bezak berilgan va ulardan fagatgina, yon tomonga osib,
bezak sifatida foydalanishgan. Hukmdorlar pichoglaridagi bezak sifatida foydalanilgan
toshlar chetdan keltirilgan bo‘lgan, hamda pichoglarni odatda yassi yoki uzunchoq
shaklda ishlashgan. Pichoglarni vazifasiga ko‘ra turlari bor aynan hukmdorlar uchun
yasalgan pichoglar alohida, harbiy soha uchun yasalgan pichoglar ulardan ancha farg
giladi. Pichogchilar ustaxonasi o‘z uylariga yagin bo‘lishi uchun ularga alohida
hududning bir gismini ajratib berishgan va barcha pichogchilarning yashash joyi o‘sha
yerda bo‘lgan. Bu joy hozirgachan mavjud bo‘lib “Pichoqchilar” mahalasi deb
nomlanadi.

Keyinchalik pichogchilikning o‘ziga xos maktablari paydo boladi. XIX-XX-asr
pichoq ishlab chigarish markazlari Farg‘ona, Samargand, Buxoro, Toshkent,
Qashgadaryo, Surxandaryo, Xorazm viloyatlarida 20 ga yaqin markazlar bo‘lgan. Ular
o‘zining ishlash texnologiyasi, ixchamligi, shakli va bezaklari bilan bir-biridan farq
giladi. Bu markazlarga Chust, Shahrihon, Qora suv, Qo‘gon, Xiva, Toshkent va
boshqga pichoqchilik maktablari kiradi.

XX asrga kelib pichoq ishlab chigarish zavodlari ham tashkil etilgan. Agar
avvalari hunarmandlar ishlagan bo‘lsa bu davrda esa artellar tashkil gilinib, ustoz-
shogird an’analari asosida jamoa tashkillashtirilgan. Shunga garamay zavod va artellar
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mahalliy maktablarning o’ziga Xxos badiiy uslubi, texnikasi va rang-barngligini
yo’qolishi olib kelgan.

O’zbekiston mustaqillikka erishgan yillardan boshlab boshga amaliy san’a
turlari qatorida pichoqchilik yo’nalishni rivojlantirish magsadida turli amaliy ishlar,
mahorat darslari tashkillashtirilmogda. Bu esa xar bitta viloyatning “ustoz-shogird”
an’analarini tiklashga yordam bermoqda.

Pichgolar madaniy merosning tarkibiy gismi sifatida amaliy bezak nagshi
sifatida ham namoyon bo’lgan. Misol uchun: kashtachilik, kulolchilik, me’morchilik
kabi yonalishlarda pichoq nagshidan erkaklik qudrati, quvvati, nasl davomiyligi ramzi
sifatida foydalaniladi. Temuriylar davriga kelib Xitoy chinnilari juda mashhur bo‘ladi
va aynan bu davrda ularning chinnilariga taglid gilib ular tan sulolasiga tegishli bo‘lgan
“san sai” chinnisiga taqlid qilib ishlay boshlaydilar, va boshga davlatlarga eksport
gilishgan. Temuriylar davrida asosan ularning laganlarida pichogning nagshi
tushurilgan. Chinilarda yashil, sariq va oq ranglardan foydalanib, pichogni ko‘pincha
markazda tasvirlashadi. Va bu keyinchalik badiiy kulolchilik an’analariga aylanib
hozirgi kulolchilik buyumlarida ham golanilishini ko‘ramiz. Yoki tasviriy san’atning
rangtasvir yo‘nalishida turli xil janrlar asosida chizilgan kartinalarda ko‘ramz. Misol
uchun: Karavadjoning eng mashhur asarlaridan biridan “Ishogning qurbonligi” dagi
kabi diniy janr asosida chizilgan kartinalarda pichogning tasvirini ko‘ramz. Bu
kartinada Ibrohim o‘z o°g*li Xudoning buyrugi bilan Ishogni qurbon gilmoqchi bo‘ladi
va aynan bu paytda, uni Rabbiyning farishtasi kelib to‘xtatadi va o‘g‘lining o‘rniga
go‘zichogni qurbonlik giladi. Va aynan bu kartinada Ibrohim o°g‘li Ishogning boyniga
tutib turgan pichogning tasviri bor. Bunga o‘xshash tasvirlarni biz Sharg miniatyura
tasvirlarida ham bor.

Pichoqchilik san’ati uzoq sharq mamlakatlari, O‘rta Osiyoda gadimdan
rivojlangan. Keyinchalik Yevropa shaharlarida, temir pichoglar hagidagi ma’lumotlar
gadimgi yunon epik shoirlari Gomer va Gesiod asarlarida yozilgan. 14-asrda
Germaniya, Angliya, Avstriya, Fransiyada pichoqchilikni kasb sifatida tagiglab
fagatgina oshxonalarda foydalanishga ruxsat berilgan. Yevropa amaliy san’atida
pichoqchilik yasalish usuli va gisman ko‘rinishi, sharq mamlakatlari an’analarini
yodga soladi, lekin ba’zi joylariga o‘zgartirishlar kiritilinganligi uchun u darajada
sezilmaydi. Hozirgi kunda esa texnikasi va funksiyalari sharq mamlakatlaridan
umuman farq giladi.

Umuman olganda har bitta pichogning yasalish texnikasi bo‘ladi. Usta
tanlangan materialni oladi va unga kuchli zarbalar berish orgali pichogning tig‘i o‘zida
kerakli shaklini hosil giladi. Pichogning asosiy gismi tayor bo‘lgandan keyin, usta uni
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izlarini tozalaydi va yuzasini to‘g‘irlab, muhr bosish ishi boshlanadi va aynan muhr
bosish jarayonida usta oz iste’dodini ko‘rsatadi, ya’ni bu hunarmandning oz dashati
hisoblanadi.

Keyingi ish bu pichoq uchun alohida tutgich yasash hisoblanadi, tutgichlarni
asosan yog‘ochdan yoki suyaklardan yasashadi va unga ham alohida bezak berilib
pichogga o‘rnatiladi. Pichoq tutqichining ham turlari bolib bular: “Sukma dasta”,
“Erma dasta”, “Nagshinkor dasta” va boshqalar. Oxirida ular uchun maxsus charmdan
g“ilof tikiladi va bu o‘tkir pichoglarda kesib olmaslik va bezak uchun yasaladi, lekin
asosily magsadi foydalanuvchiga zarar yetgazmalik bo‘lgan. Pichoglarning tig‘ini
bigiz, galam, nagsh, naycha galami kabi oyg‘ich galamlar bilan bezatiladi. Pichoglarni
oyib nagsh berishda asosan bigizdan foydalaniladigan asbob, u ko‘kgalam hamda
naqgsh bigiz xilida bo‘ladi. Bu pichoglar ustaning o‘ziga buyurtma gilishadi va ustaning
o‘zi avlodan avlodga o‘tib kelayotgan an’ana asosida pichogni yasaydi.

O’zbekistonda badiiy hunarmandchilik asosida ishlaydigan pichoqchi ustalar
unchalik ko‘p emas. Misol uchun: Usta Shokir Kamalov Buxoro pichoqchilik maktabi
vakili sanaladi. U 1946-yil tavallud topgan bo’lib, oliy malumotga ega, Buxoro
pedagogika instituti, filologiya fakultetini bitirgan. SH.Kamolovni ota bobolari buyuk
temirchi hunarmandlar bo‘lishgan. Shunday qilib u bolaligida temirchilikni yahshi
o‘zlashtirgan, umuman olganda temirchilikdan tashgari u san’atni boshga
yonalishlarini ham o‘zlashtirgan va bu keyinchalik oz kasbida katta foyda olib kelgan.
Usta mis ustidan zarb berish texnikasini yangilash orgali asrlar davomida an’anaga
aylanib kelgan temirchilik uslubiga o‘zgartirishlar kiritadi. Institut davridanog ko‘plab
temirchilik kasbini professional darajada o°zlashtirib olgandi va bir vaqgtning o‘zida
ko‘plab hunarmandlar ko‘rgazmalarda ishtirok etdi. Dastlabki yillarda oilaviy sharoit
giyinchilil tug‘dirdi. Temirchilik kasbi orgali pul topish giyin bo‘lganligi uchun bor
kuchini va hayotini shu kasbiga bag‘ishladi va natijada keyinchalik uning ishlari omma
etiborini o‘ziga jalb qgildi. Sh.Kamolov temirchilikning barcha yo‘nalishlarida ijod
gilgan: gishlog xo‘jaligi asboblari, pichoglar, gaychilar, chiroglar, suvenirlar va hattoki
metal haykalchalarni ilk ijod namunalari desak bo‘ladi. Lekin unga beriladigan asosiy
buyurtma bu pichoglar bo‘lgan, chunki pichoq boshga temirdan yasalgan asboblardan
farg gilgan va bu Buxoro maktabi paydo bo‘lishiga sabab bo‘lgan. Hozirgi kunda
SH.Komolov o‘z o‘g‘li  bilan birgalikda ustaxonada ish faoliyatligini olib
borishmoqda. Ularning 30 xil turdagi temirchilik mahsulotlari bor, va ularning
norasida pichoglar alohoda o‘ringa ega. Usta 0z farzandiga ota bobolarida o‘rgangan
barcha temirchilik hunarmandchilikning barcha sir asrorlari o‘rgatib kelmogda.

https://t.me/Erus_uz Multidisciplinary Scientific Journal January 2025 164



https://t.me/Erus_uz

Educational Research in Universal Sciences VOLUME 4, ISSUE 2

ISSN: 2181-3515

Chust pichoqgchiligi o’ziga xosligi bilan boshga markazlarga nisbatan ajralib
turgan. Xususan Chust pichoqgchi ustalari tomonidan yasalgan pichoglarning uchi
uchun va yugoriga garab, dastasi pastga garab yasalgan. Bu kabi shaklda yasalgan
pichoglarni xaridorlari asosan qassoblar sanalgan. Bugungi kunda Chust
pichoqchiligida o’ziga xos xunarmandchilik maktablari shakllanib bormoqda.
Shulardan biri Ubaydullayev Raximjon pichoqchi sanaladi. U o’zining faoliyati
davomida 30 dan ortig shogirtlariga pichoqchilik sirlaridan saboq berib kelmoqda.
Ubaydullayev Raximjon pichogchilik maktabining 6 vakili sanaladi. Raximjon
pichoqchi uyida pichoqchilikka oid uy muzey tashkil etgan. Ubaydullayev Raximjon
pichoqchining o’g‘li Rayimjon pichoqchi xam otasidan pichoqchilik san’ati o’rganib
oilaviy an’anani davom ettirmoqda.

200 yillik tarix an’anasiga ega Shahrixon milliy pichogsozlik maktabining yetuk
vakili Rahmatxo’ja Alixo’jayev sanaladi. Pichogsoz XVII asr oxiri XV asr boshlarida
Shahrixon pichogchilik san’atiga asos solgan pichoqchi usta Ismoilxo’ja sulolasining
yettinchi avlod davomchisi sanaladi.O’zbekistonning yirik va nufuzli markazlaridan
biri, Ustaning an’anaviy va betakror sayqal berilgan “Kumush sarbasta”, Brig sarbasta”,
“Sugma”, “Chilmixa”, dastali “Qayqi”, “Qozoqcha”, “Tolbargi” va boshqa turdagi
pichoglari nafagat respublikamizda, balki Yaponiya, Saudiya Arabistoni, Turkiya,
Germaniya, Hindiston, Amerika kabi xorijiy davlatlarda xalqaro, badiiy ko’rgazmalar,
savdo yarmarkalari va xususiy savdogarlar orqali o’zbek milliy pichogchilik san’ati

namunasi sifatida targalgan.

Xulosa sifatida aytish mumkinki, festival va ko’rgazmalarda xorijiy mutaxassislar
e’tiborini Chust pichog, Qorasuv pichog, Shahrixon pichog, Buxorcha pichoq,
Poyto’g® pichoq, Qo’qon pichoglari alohida tormogda. SH. Kamolov, R.Alixo’jayev,
R.Ubaydullayev kabi pichogsozlar ajdodlardan saglanib kelgan mahorat va zamonaviy
usullarni uyg‘unlashtirgan holda o’z ijodiy malaka va an’analarni “ustoz-shogird”
yondashuvida davom ettirmoqgdalar. Ularning hunarlari va ijod namunalari bugungi
yosh ustalar orasida yuksak did, begiyos mahorat, kasbga muhabbat hamda buyuk
qadriyatlar ramzi bo’lib qolmoqda.
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NEFT VA GAZ KONLARINI QAZIB OLISH VA LOYIHALASHTIRISH

Omonov Suhrob Jamshid o‘g¢li
Toshkent davlat texnika universiteti 5-bosqgich talabasi

Norqulov Shaxboz Samandar o‘g‘li
Neft va gaz konlarini ishga tushirish va ulardan foydalanish kafedrasi assistenti

Annotatsiya. Neft va gaz konlarini gazib olish va loyihalashtirish nazariyasi,
geologiya va texnologiyalarning murakkab integratsiyasini oz ichiga oladi. Qazib
olish jarayonida o ‘rganish, baholash, texnik loyihalashtirish va ekologik xavfsizlik
bo ‘yicha qgabul gilingan garorlar asosiy ahamiyatga ega. Shu bilan birga, bunday
jarayonlar igtisodiy va ijtimoiy ahamiyatga ham ega bo ‘ladi.

Kalit sezlar: Skvajina, konlar, massivlar, kimyoviy ta'sirlar, atmosfera, zararli
gazlar.

OIL AND GAS FIELD DEVELOPMENT AND DESIGN

Annotation. The theory of oil and gas field development and design involves the
complex integration of geology and technology. In the extraction process, the decisions
made based on exploration, evaluation, technical design, and environmental safety are
of key importance. At the same time, such processes also have economic and social
significance.

Key words: Well, fields, reservoirs, chemical effects, atmosphere, harmful gases.

Neft va gaz — dunyoning energiya resurslari bozorida ulkan o‘rin tutadigan xom
ashyolar hisoblanadi. Ularning gazib olinishi va undan samarali foydalanish uchun
anig va mukammal loyiha ishlab chigish, innovatsion texnologiyalarni go‘llash hamda
ekologik xavfsizlikni ta’minlash juda muhim ahamiyatga ega.

Neft va gaz, global energiya ehtiyojlarini ta’minlashda muhim ahamiyatga ega
bo‘lib, ularning qazib olish usullari texnologik rivojlanish va muhandislik
yondoshuvlari bilan har yili yangilanib bormoqda. So‘nggi yillarda neft va gaz qazib
olishda innovatsion texnologiyalar, jumladan, sun’iy lift texnologiyalari,
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ma’lumotlarni tahlil gilish uchun aqlli sensorlar va sun’iy intellektning go‘llanilishi
orgali konlarni samarali boshgarish imkoniyatlari paydo bo‘ldi. Ushbu texnologiyalar
yordamida gazib olish jarayoni yanada optimallashtirilmogda va ekologik xavf
kamaytirilmogda.

Neft va gaz qazib olish usullari texnologiyaning rivojlanishiga garab har yili
yangilanib bormoqda. Har bir usulning o‘ziga xos afzalliklari va kamchiliklari mavjud
bo‘lib, ular turli konlarni ekspluatatsiya gilishda muhim rol o‘ynaydi. Suv osti
burg‘ulash, gorizontal burg‘ulash, suv bosimi va kimyoviy usullar kabi texnologiyalar,
neft va gaz qazib olishni yanada samarali va ekologik jihatdan xavfsiz amalga
oshirishga yordam beradi. Birog, bularning barchasi yugori texnik bilimlar va
innovatsion yondoshuvlarni talab giladi.

Neft va gaz gazib olish ishlari, ko‘pincha konni o‘rganish bosgichidan
boshlanadi. Bu bosgichda, geologik tadgigotlar, seysmik izlanishlar va yer osti
tuzilmalari o‘rganiladi. Konlarni o‘rganish jarayonida geologlar va muhandislar yer
ostidagi resurslarni aniglash, ularning xususiyatlarini o‘rganish va gazib olishning eng
samarali usulini tanlash uchun turli metodlar va texnologiyalarni qo‘llaydilar.

Loyiha rejalashtirish jarayoni quyidagi bosqgichlardan iborat:

1. Konning o‘rganilishi: Geologik tahlillar yordamida, yer ostida mavjud bo‘lgan
neft yoki gazning o‘lchami, joylashuvi va boshga texnik xususiyatlari
aniglanadi.

2. Tajriba va sinov ishlari: Birinchi navbatda, laboratoriya sinovlari o‘tkazilib,
konning ekspluatatsiya imkoniyatlari o‘rganiladi. Bu bosgichda quyosh, suv va
boshga omillarni hisobga olish zarur.

3. Loyiha rejalari va texnik shartlar: Qazib olish jarayonining batafsil rejalari
ishlab chigiladi. Ushbu rejalarda, konning joylashuvi, neft va gazni olish
texnologiyalari, xavfsizlik choralar va ekologik hisoblar kiritiladi.

4. Tijorat va igtisodiy baholash: Konning foydaliligini baholash, ya’ni gqazib
olish jarayonining igtisodiy samaradorligi, xarajatlar va daromadlarni tahlil
qilish kerak.

Neft va gazni gazib olish usullari
Neft va gazni gazib olishda qo‘llaniladigan bir nechta usullar mavjud. Har bir
usul konning xususiyatlariga, joylashuvi, kontexnik sharoitdan kelib chiggan holda
hamda boshga omillarga garab tanlanadi.Tanlangan har bir usullarning o‘ziga yarasha
kamchilik va afzalliklari mavjud.
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Vertikal burg‘ulash - bu an’anaviy gazib olish usulidir. Bu usulda, burg‘ulash
asboblari vertikal yo‘nalishda yer ostiga tushiriladi va neft yoki gaz shu yo‘l bilan yer
ustiga chigariladi. Vertikal burg‘ulash, odatda konning yuqori gatlamlarida joylashgan
resurslar uchun samarali hisoblanadi. Birog, bu usulning samaradorligi past bosimli
yoki yengil neft va gaz konlarida yuqori bo‘ladi.

1-jadval

Vertikal burg‘ulash
Afzalliklari Kamchiliklari

Oddiy va arzon, tez amalga oshiriladi va asosan | Keng miqyosda unumdorlikni oshirish qiyin,
kichik va o‘rta hajmdagi konlar uchun mos | katta haymdagi konlar uchun mos emas.
keladi.

Gorizontal burg‘ulash - vertikal burg‘ulashga nisbatan yanada samarali usul
bo‘lib, yer ostiga gorizontal yo‘nalishda burg‘u burg‘ilanadi. Bu usul ko‘proq keng
hududdan neft yoki gaz olishga yordam beradi va uning samaradorligi yuqori bo‘ladi.
Ko‘pincha past bosimli yoki yuqori viskoziteli neft va gaz konlarida qo‘llaniladi.

2-jadval

Gorizontal burg‘ulash
Afzalliklari Kamchiliklari

Keng hududdan samarali  foydalanish | Qazib olish jarayoni yanada murakkab va
imkoniyatini beradi, ko‘p teshiklar orqali | qimmat, texnik xizmat ko‘rsatish va
ko‘proq neft yoki gaz olish mumkin. monitoring talab qilinadi.

Suv osti burg‘ulash texnologiyasi - dengiz yoki okean bo‘ylari bo‘yida
joylashgan neft va gaz konlaridan resurslarni olish uchun ishlatiladi. Bu usulda, maxsus
burg‘ulash platformalari va gazib olish uskunalari yordamida suv ostidagi konlardan
neft yoki gaz chigariladi. Suv osti burg‘ulash texnologiyasi dunyo bo‘ylab samarali
go‘llanilmoqda.

3-jadval

Suv osti burg‘ulash texnologiyasi

Afzalliklari Kamchiliklari

Dengiz yoki okean bo‘yidagi konlarni samarali | Yuqori texnologiyalar va qurilmalar talab
qazib olish imkonini beradi ekologik | gilinadi, ekologik xavf va xavfsizlik masalalari
xavfsizlik choralariga rioya qilish. yuzaga kelishi mumkin.
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Suv bosimi va termal texnologiyalar - Suv bosimi texnologiyasida, suyugliklar
yoki gazni yer ostiga yuborish orgali ularni sathga chigarish jarayoni amalga oshiriladi.
Ushbu usulda suv yoki bug‘ yordamida neft va gazning yuzaga chiqgishi qo‘llaniladi.
Bu texnologiya, aynigsa, neftning viskozitasi yuqgori bo‘lgan konlar uchun samarali
hisoblanadi.

4-jadval

Suv bosimi va termal texnologiyalar

Afzalliklari Kamchiliklari

Kam bosimli konlarda samarali ishlaydi, | Qo‘shimcha suv resurslarini talab etadi.
viskozligi yuqori neftni chigarish imkoniyatini | ekologik xavflarni keltirib chiqarishi mumkin.
yaratadi.

Ekologik xavfsizlik va bargarorlik

Neft va gaz qgazib olishning ekologik xavfi juda katta. Konlarni gazib olishda,
erdan chigarilgan neft yoki gaz atrof-muhitga zarar yetkazishi mumkin. Ushbu
jarayonning ekologik xavfsizligini ta’minlash uchun bir gator choralar ko‘riladi. Misol
uchun, gazib olish jarayonida chigindilarni gayta ishlash, zararli gazlarni ushlab turish
va tabiiy resurslardan ogilona foydalanish kerak.

Atrof-muhitga ta’siri: Neft va gaz gazib olish atrof-muhitga zararli ta’sir
ko‘rsatishi mumkin. Suv manbalarining ifloslanishi, yer yuzasining buzilishi va
atmosferaga zararli gazlar chigarilishi kabi muammolar yuzaga keladi.

Barqaror energiya resurslari: Bargaror rivojlanish nugtai nazaridan, neft va
gaz qazib olishda ilg‘or texnologiyalarni go‘llash va ekologik xavf-xatarlarni
minimallashtirish muhimdir.

Neft va gaz sanoati dunyo iqtisodiyotining muhim tarmoglaridan biri bo‘lib,
energetik resurslarni gazib olish va ulardan foydalanish jahonning barcha mamlakatlari
uchun strategik ahamiyatga ega. So‘nggi yillarda neft va gaz konlarini loyihalashda
innovatsion texnologiyalarning joriy etilishi ushbu sohaning samaradorligini
oshirishga, resurslarni optimallashtirishga, va ekologik xavflarni kamaytirishga xizmat
gilmogda.

Barqgaror rivojlanish nuqtai nazaridan, neft va gaz qazib olishda ilg‘or
texnologiyalarni qo‘llash va ekologik xavf-xatarlarni minimallashtirish muhimdir.
Yangi texnologiyalar yordamida konlarni onlayn monitoring qilish, gazib olish
jarayonini boshqgarish va optimallashtirish imkoniyati yaratiladi. Sun’iy intellekt va
katta ma’lumotlarni tahlil gilish orgali kon gazib olish jarayonining samaradorligini
oshirish mumekin.

https://t.me/Erus_uz Multidisciplinary Scientific Journal January 2025 170


https://t.me/Erus_uz

Educational Research in Universal Sciences VOLUME 4, ISSUE 2
ISSN: 2181-3515

pas lv .h;-.-'"" OT

4 By e

Neft va gaz sanoatidagi loyihalash jarayoni yuqori darajada murakkab bo‘lib,
uning muvaffagiyati ko‘p jihatdan texnologiyalarga bog*liqdir. Resurslarni gazib olish,
ularni gayta ishlash, transport gilish va saglash jarayonlari har biri o‘zining texnik va
igtisodiy murakkabliklariga ega. Shunday qilib, innovatsion texnologiyalar orgali bu

jarayonlarni optimallashtirish, xavfsizlikni ta’minlash, va ekologik salbiy ta’sirlarni
kamaytirish mumkin.
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Innovatsion texnologiyalar nafagat konlarni gazib olish jarayonini, balki butun
sanoat zanjirini yaxshilashga qgaratilgan. Bu texnologiyalarni joriy gilish konlarning
igtisodiy samaradorligini oshiradi va shu bilan birga energetik xavfsizlikni
ta’minlaydi.Neft va gaz konlarini gazib olish va loyihalash jarayoni murakkab va
yugori texnologik talablarni go‘yadi. Har bir kon uchun mos keladigan usul va
texnologiyani tanlash, uning iqtisodiy samaradorligi va ekologik xavfsizligini
ta’minlashda muhim ahamiyatga ega. Bunday texnologiyalarni joriy qilish orgali neft
va gazni samarali va barqaror ravishda gazib olish mumkin. Neft va gaz konlarini
loyihalashda innovatsion texnologiyalar, gazib olish jarayonlarini samarali va xavfsiz
amalga oshirishda muhim rol o‘ynaydi. Geologik tadgiqotlardan tortib, aglli sensorlar
va sun’iy intellekt texnologiyalarigacha bo‘lgan barcha innovatsiyalar konlardan
resurslarni yanada samarali foydalanishga, ekologik xavfsizlikni oshirishga va
igtisodiy samaradorlikni oshirishga yordam beradi.
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O30HOTEPAIIMNA B KOMINVIEKCHOM JIEYEHUU I'EPIIETHYECKHUX
KEPATHUTOB

K.m.H. nonent, bo6ooe C.A
3aBeAyromien kaheapoi opranpmonorun CaMapKaHICKOTO METUITMHCKOTO
YHUBEPCTUTETA

AKTyaJIbHOCTh MNPoOJieMbl. ['epnieTndeckass MHGEKIUS SIBISETCS OJHOM U3
HauboJiee paclpOCTPAHEHHBIX CKPBITO MPOTEKAIOIUX BUPYCHBIX HHPexkuuid. Kak
MPU3HAHO BO BCEM MHpE, BHPYC Teplieca sBJISETCS HamOoJiee YacToW MPUUYUHOU
nopaxkenus porosullsl (Kacmapos A.A., 1994; Maituyk HO.®., 2000; Falcon M.G.,
1987; Martines MJ. et al., 1997; Sharma A., Shimeld C., 1997 u nap.). I'epnec
POTOBHIIBI CPEAM B3POCIBIX IO Pa3HbBIM MCTOYHUKAM coctaisier 20-75 %, a cpenn
nereit 70-80 % OT yncaa BceX BOCHAIMTENbHBIX 3a001€BaHU poroBulibl (AkOepoBa
C.H., 1999; Chong E.M. et al.,, 2004). O0mee 4uciao OOJTBHBIX TEPNETUUYCCKUM
KepaTuTOM B Hatel ctpane exxerono mpesocxoaut 300.000 (Kacnapos A.A., 1994;
Maituyk 10.®., 1997). Pentuausel 3a60neBanus Habmoaar0Tcs y 33 % OOJBHBIX MMOCIHE
MIEPEHECEHHOT0 BIIEPBBIE TEPIIETUYECKOIO0 KEPATUTa, BEPOSTHOCTh MOBTOPHBIX
obocTpeHnuii nociue neproro peruauba gocturaet 50 % (Kacnapor ALA., 1994, 2004).
B cTpyKType cnenoTbl BCIEACTBUE MOPAXEHUS POrOBUILI (TaK Ha3bIBAEMOM
POTOBUYHOM WM KOPHEAJIbHOW CJIENOTHl) TEpPHEeTUYECKUE KEepaTUThl IPOUYHO
3aHuMarot nepsoe mecto (Kacmapos A.A., 2002,2004; Maituyk }0.®. ¢ coat. 1990).
OTnuyasich TSOKENbIM PEIUAUBUPYIOIIUM TEYEHUEM, TIEpPIETUUYECKUE KEpPaTUTHI
HEpPEAKO TPHUBOAST K 3HAYUTEIILHOMY HApPYIICHUIO 3PUTEIbHBIX (DYHKIIHH,
JUIMTEIIbHOM BpPEMEHHOW WJIM CTOWKON yTpare TpynocnocooHoctu. I[llupokoe
pacnpoCTpaHEHUe, pPEUUIUMBUPYIOUIEE TEUYEHHE, HEONaronpusTHbIE  HCXOJIbI
repreTHYecKoro KepaTuta 3acTaBisSIIOT O(PTAIBMOJIOTOB UCKATh MyTH JIEYEHUSI 3TOrO
3a0oneBanusi. HecMoTps Ha 60Jb110€ KOJMYECTBO MPEAI0KEHHBIX B MTOCIEIHUE TOJIbI
MPOTUBOBUPYCHBIX MPENaparoB, JEYEHHE HSTOro 3a00JieBaHUS OCTAaeTCs TPYAHOU
3amaueil. [lpumepHo B 3035 % ciyyaeB TrepHeTHYECKOrO KepaThTa OTMEYaeTcs
PE3UCTEHTHOCTh K JIyYIIMM MPOTHBOBUPYCHBIM cpenctBam (Kacmapo A.A., 1994,
2004). B cBsI3M ¢ 3TUM aKTyaJIbHBIM SIBJISIETCSI TIOUCK HOBBIX 3(h(DEKTUBHBIX METOOB
JIYEHUS TePIIETUYECKOTO KepaTuTa. B COBpEMEHHOM Mpe/ICTaBIECHUN IepreTUYECKUE
KEPaTUThI SIBJISIIOTCSI CUCTEMHBIM BUPYCUHAYLIUPOBAHHBIM UMMYHOTIATOJIOTHYECKUM

3aboneBanueM (H.C. 3aiineBa, 1981; A.A.Kacmapos, 1994; H0.®. Maiiuyk, 1997;
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Thomas J., Rouse B.T., 1997; Thomas J. M.D., 2001). Ilpu nHapymenun QyHKumi
MMMYHHON CHUCTEMBI BUPYC MOXKET YCKOJb3aTh OT JEUCTBUS MMMYHHBIX (DaKTOPOB,
MIPUYEM ITH HapyILIEHUs MOXKET BbI3bIBaTh caM BUpyC (IlokpoBckuit B.M. ¢ coasr.,
1993). B psne ciiydyaeB reprnernueckas HHOEKIUs MPUHUMAET 3aTsHKHOE TEUCHUE U
IJI0X0 TOAJAeTCAd TPAaJUIMOHHBIM MeETOoJaM JiedeHus. B mocnegHee Bpems
3HAUUTEIFHO TMOBBICWICS HWHTEpPEC K HEMEIUKAMEHTO3HBIM CpPEICTBaM JICUCHUS,
KOTOPbIE MOTYT CYIIECTBEHHO MOHU3UTH (DAPMAKOJIOTUYECKYIO HArPy3KY Ha MAIEHTa,
IIpU 3TOM aKTUBHO BO3JIEHCTBOBATh HAa MATOJOTHYECKHM MPOLECC U CIOCOOCTBOBATH
YIYYIIEHUIO (PYyHKIIMOHAIBHOTO COCTOSHUS pa3iMyHbIX opraHoB u cucteM (Hepoes
B.B. ¢ coast., 2003). K Takum MeTO/aM OTHOCUTCSI 030HOTEpaIus - COBPEMEHHBIH,
BBICOKOO((EKTUBHBII M DKOHOMHYECKHM  BBITOJHBIM ~ METOJ  JICUCHHS,
XapaKTepU3yIOIIMICA  XOpOIIeH IEePEeHOCHUMOCThI0 U MajblM  KOJMYECTBOM
MPOTHUBOIOKAa3aHUN. M3BECTHO, UTO 030H 00JaJaeT BUPHUIIMIHBIM, OAKTEPUIIUIHBIM,
MMMYHOKOPPUTUPYIOIIUM, aHTHOKCHUIAHTHBIM 3()(PEKTOM, a TaKKe CIOCOOHOCTHIO
yIIy4IIaTh PEOJIOTUYECKUE CBOMCTBA KpPOBH, MHUKPOIMPKYJIISIHNIO, PETeHEPAIIO
(bosipunoB I'.A. ¢ coasrt., 1992, 1999; Kopuunaera I'.B., 1992; 3yes B.M., 1995;
HaBpiikun H.®. ¢ coaBt., 1998; 3wmbizroBa A.B., Makcumor B.A., 2003;
Kontopuukora K.H., 1998, 2003, 2004; [1epetsran C.I1., 2003; Klug W., Knoch H.C.,
1991; Riva Sanseverino E., 1991; Wells K.N. et al., 1991 u ap.). OnbIT npuMeHeHus
030Ha B O(]TamTbMONOTMU TO3BOJISIET clenaTh BbIBOA 00 dd@exkTuBHOCTH
030HOTEpanuu Mpu psjae rinasHbix 3adoneBanuit (I'yamopoa P.A. ¢ coast., 1996;
bop3enok C.A. ¢ coast, 1998; Jlanuna .M., Cunensinukosa U.B., 1998; Hepoes B.B.
¢ coaBT., 2003). Ognako HE U3y4YeHbI TATO(QU3NOIOTUUECKIE MEXAHU3MBI JIEUeOHOTO
JACHCTBHUSL O30HA TPHU TEPIETUYCCKUX KEpaTUTaX B 3aBUCUMOCTH OT TSIKECTH
3a0o0JieBaHus, IIUTEIFHOCTA aHamMHe3a. HeT MaHHBIX O BIMSHUU O30HOTEpANUU Ha
COCTOSIHUM UMMYHOJOTHYeCKOM peakTuBHOCTH, [1OJI U aHTHOKCHUIAaHTHON CHCTEMBbI
OpraHu3mMa B 3aBUCUMOCTHU OT JO3UPOBKU U KPATHOCTH BBEACHUS.

Heab — u3yuntsh 3PGEeKTUBHOCTh O30HOTEPANHUHN Y OOJIBHBIX CTepPIETUYECKUM
KEepaTUTOM Ha ()OHE TPaTUIIMOHAs MEANKAMEHTO3HAsI MPOTHUBOBUPYCHAS JICUCHHUE.

Martepuan u Metoabl. Hamu Obuto mpou3BeACHO Je4YeHHsS OONBHBIX C
repreTHIeCKUM KepaTuTOM Ha 0a3e TTIa3HOTO OTICTICHHSI MHOTOTPO(MIBHON KIMHUKE
CamI'MYV. DBoJIBHBIX NOJIOKWIM HA CTAMOHAP IO HAIPABICHHUIO MOJMKIMHUKAX
ropona Camapkanj. Kimmanueckoe jedeHusi O0JIbHBIX MPOBOAMIOCH 3a Tiepuon 2024
roga. B rmaznom otaenenun Caml'ocMy Hamu 66110 06cnenoBano 20 0onbHbIX (20
rj1a3) ¢ pa3IMyHbIMU (pOpMaMU repreTHudeckoro kepaTura. Pacnpenenenue 00JbHBIX
0 MOy OBLIO CIASAYIOMNM: KeHIuH Obuto 12 denmoBek (60%), myxunn — 8 (40%).
Hamu 6b110 3aBUCMMOCTH OT METO/1a JIEUEHUS TAMEHTHI pa3eieHbl Ha 2 Tpynnbl. 1 —
rpynmna ocHoBHas 10 GOIBHBIX KOTOpBIE TOTYYMIH Ha (OHE TPAJAUIIMOHHBIC JICUCHUS
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noydwn  o3oHoTepanus. 2 — rpynma 10 (10 rma3) OGOJBHBIX KOTOPBIM OBLIO
MPOBEJICHHO TOJBKO TPAAUIIMOHHOE MEAUKOMEHTO3HOE JieueHus. K TpaauiimoHHbIM
METO/IaM JICUCHHUSI TEPIETUYECKOr0 KEPAaTUTa OTHOCUIIOCH: MPOTUBOBUPYCHOE JICUCHHUS
B BUJIE TIa3HBIX ressix «Bupran» 4 pasza B JeHb, a Takke o0lIee NPOTUBOBUPYCHOE
npemnapathl «anukiaoBup 400 mr» mo 1 Ttabmerku 4 paza B TeUYCHUE 5 JHEH,
aHTUOMOTUKY B BUJIE IJ1a3HE KAl ATporc 1o 2 Kamiu 4 pa3 B JIeHb, HETEPOUIHOE
MPOTUBOBOCIIONATENIbHE Karuid bpokcuHak 1 pa3 B eHb, a TakKe KOPHEOPOTEKTOP
Kopneporen 3 pa3a B 1eHb, Ha HOUb 00JIFHBIM HA3HAUYEHO aHTUTUCTAMUHHOE TTpenapar
Juazanun. O30HOTEpanuio 0OJIbHBIE MOTydainu Ha anmnapare "Mego3on O-1" B Buze
BHYTPHUBEHHOTO KaIleJIbHOTO BBEICHUS | pa3 B IEHb KypcC JICUCHUS! COCTaBWIa 7 THEH
030HUPOBAHHOTO (PU3UOJIOTHYECKOTO PACTBOpPA (/1032 030HA B KaXKJIOM KOHKPETHOM
cilyyae nojOupanach MHJIMBHAYalIbHO M BapbupoBaia oT 4 g0 8 mr/m). A Taxxke
O0onpHBIM 3akananu pactBop O3oHa mo 2 kamiu 4 pa3a B JeHb. Bcem O0JbHBIM
MPOBOJIMJIN  CJIEyIoNMe oOIue OQTaIbMOJIOTUYECKHE METOJbl 00CIeI0BAHUS:
BU3MoMeTpuio (mo Tabiuny ['onoBuHa CBLEBa), OMOMHKPOCKONMIO (Ha ammapare
@®PI") npousBeaeHHO (PIIFOPECUHETHOE IUATHOCTUKA POroBOil 0000uku. Onpenersm
YyBCTBUTEJIBHOCTh POTOBOM 000704ku MeToaoM Anruzomerpus. Pedpakiuio
POTOBHIIE HA KEPATOMETPE.

Pe3yabTarbl. )PEKTUBHOCTD JIEUEHUS HAMU OBUIO M3Y4YEHO MO CJEAMBIIEM
MpU3HAKaM: OCTPOTa 3pEHUs, MHPWITPT HA POTOBON 000JOUYKHU. DNETUIU3ALUS
MMOBEPXHECTh POTOBOI 000JIOUKHU. Y TyUIlIeHUsI YyBCTBUTEIBHOCTh POTOBOM 000JIOUKH,
a TakKe yJIy4IIeHUs PO3PAYHOCTH MPO3pavyHOCTH. [Ipu U3 yueHUs: OCTPOTHI 3pEHUS Y
o0eux rpynn OOJIbHBIX OblJIa OTMEUEHHO PE3KOE MOHMKEHUS 3pEHUsl y 000UX TpyIIIl
0osbHBIX. OCTpOTa 3peHus y iepBoe rpymnne 00ybHBIX BapbupoBaia ot 0,04 1o 0,6 B
cpennem ona ccrasuia 0,1+0,04 B Havane neuenus yepes 10 gHEN OT HAYAIO JICUCHUS
oHa B cpenHem cocrtapisiia 0,3 u 0,08. Uepes Mecsii oHa B cpegHoM cocToBsiia 0,42
+0,08. A y OOBHBIX KOTOpBIE MOJTYYUIH TOJILKO TPAJAMIIMOHHOE JIEYCHHUS OCTPOTa
3peHus A0 JedeHus Bapbuponaia ot 0,03 g0 0,5 B cpeaHom oHa coctaisuia 0,15
+0,06. Uepes 10 queit ot Hauso JieueHus oHa B cpenineM coctasiisiia 0,28+0,08. Uepes
MecCsIl OT Hayajo JieueHusi oHa B cpeanem coctaBmia 0,35+0,08-0,07. Yaydmenus
OCTPOTHI 3pEHMs Ha Halll B3IV BUIMMO CBSI3aHHO C YMEHBIIEHUEM OTEKa POTOBOM
000JI0UKH, a TaKXKe YJIYUIIEHUS MPO3PAYHOCTH MPO3PAYHOCTh POroBUIlbL. [lpu
MPUMEHEHHUST 030HOTEpaIusi OCTPOTA 3PEHUS IO CPABHEHHIO C OOJIbHBIM KOTOPBIE HE
MOJIYYUIIM O30HOTEpAIusl HECKOJIBKO JIy4lle, 3TO BHAMMO CBS3aHO C YJIYYILIEHHEM
MUTaHUS POTOBOM 000JIOYKH 32 CUET OKcereHaruu  [lokazaTenn ucXoqHOM OCTPOTHI
3peHUss 'y OONBHBIX OTJIMYAIUCh 3HAYMTEILHONW  BapualeIbHOCTHIO, YTO
CBUJICTEJILCTBOBAJIO O PA3JIMYHON CTENEHH BOBJICUEHUS B MATOJOTMYECKUM TPOIIECC
poroBuilbl. (OTMEUAIOCh JOCTOBEPHOE YJIYUIIEHHUE OCTPOTHI 3PEHHUS B TpyIIe
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OOJILHBIX C TEPIIETUYECKUM KEPATUTOM, MTOTYUYaBITUX TPAAUIIMOHHOE KOHCEPBATUBHOE
JICYCHHUE a TAKXKE TPYIa OOJBHBIX TOJYyYUBIIHECS TPAJAUIIMOHBIE MEIUKAMEHTO3HOEC
JiedeHuss B codeTaHue o3oHoTepamnusi. OJHAKO HAJO0 OTMETHT YTO 3TOT MOKAa3aTelb
Jydllle COXPOHAETCS MW JOJBIO JIEPXKUTCS Yy Tpynn OOJNbHBIX MOJYYHBIIHE
o30HOTepanusi. HauanpHble NOpHU3HAKU HSNHUTENM3AIMU Yy OOJBHBIX TMOJYUYUBIINE
030HOTEpanusi HAYMHAJIOCh C 7 IO JHS OT Hayajo JICYEHUS U OHA cocTaBuia y 6
6onpHBIX (60%). Yepes 10 nueii snerenuzanus y 4 6onbHbIX (40%). Cpennuii cpok
AMUTENN3AIMNA POTOBHIIBI OOJMBHBIX cocTaBmwiI 9,15 muel. DDPEeKTUBHOCTD JCUCHUS
OIICHEHA TaK: TIOJIHOE BRI3ZOPOBJICHHE - ¥ 7 00mbHBIX (70%), ynyummenue - y 3 (30%).
HavanpHble TpU3HAKHA SMHUTENW3AIMN POTOBHUIIEI Y OOJBHBIX KOTOPBIC TOTYUYUIH
TpaJAUIIMOHHAS MEIMKAaMEHTO3HAs JICUCHUS B TEUCHHUE MEPBOM Heelu Habmoaanu y 4
oonpHbIX (40%), Ha 2-i1 Hepenu, Y 4 (40%) — Ha 3-it Henenu y 2 GonbHBIX (20%)
neyeHus. CpelHH CpPOK TOJHOW OJOUTENU3alMu poroBuiel — 14,2 1HA.
O} dekTUBHOCTh JIEUCHUS OIICHEHA CIEIYIOIMMM 00pa3oM: BbBI3JIOpPOBICHHE Yy 4
0onbHbIX (40%), ynyumenue — y 6 OonbHBIX (60%). Hamu ObUTIO M3y4eHO CpOK
BOCCTaHOBJICHHS YYBCTBUTEIILHOCTH POTOBOM 000JIOUYKH METOIOM aJITU30METPHS.

Bbbis10 yCTaHOBIIEHO BOCCTAHOBJIEHUS YYCBUTEIBHOCTh Y 1 rpynme OoibHbIX Ha 10
JICHb U B CPEJHEM OHA cocTaBuiia 15 qHei. bonbHbIEe 2 rpyNIibl HAYAIBHBIE TPU3HAKU
YyBCTBUTEIHLHOCTH POTOBOM 000JIOUKHY MOSIBUIIOCH C 15 TO JHS U B CpeIHEM COCTaBUIIA
20 nHel. YnydileHusi 4yBCTBUTEIBLHOCTH POTOBOWM OOOJIOUKH TPHU HCIIOJIb30BAHUS
030Ha TEpaIuy MO CPABHEHHEM C TPATUIIMOHUM MEIMKAMEHTO3HBIM TEpPANuy HA Halll
B3IJISAJ] CBSI3AHHO C paccachlBaHMEM WHOUIbTpaTa W OTEKa POroBOM 00O0JOYKU
KOTOpPBIA TPHUBOJUTH K OCBOOOXKIEHHUS HEPBHOM OKOHUYAHWUU 3a CYET OCTabJIeHUS
chaBieHus nociaeanero. MHuibpaTel Ha poroBoil 000JI0YKN HaYaIU PacCaChIBACTCS
y OonbHbIX loi Tpymmbl ¢ 5 ro AHS W 3akaHuuBamuch Ha 20 nenb. M cpemnem
cocraBisuia 15+0,08. YV OonbpHBIX 201 Tpynnbl Ha4ajao paccachblBaHUs UHPUIbTpATa
OBLIO HA 8 JEHB U JUTHIIOCH J0 Mecsila U B cpeaneM coctaBuiia 21 +0,08 nenb. boictpoe
paccachiBaHUsl UHQUIBTpATa MPU UCIIOJIB30BAHUS O30HOTEPANNH BUIUMO CBA3AHHO C
aTOMapHOM KHUCJIOPOJIHOM KOTOPO€ MMEETCS] B COCTaBE O30HA M SIBJIAECTCS CUIJIbHBIM
OKHUCJIMUTENIOM, O0JaJaolM MPOTUBOBOCHIOIUTENbHBIM, AHUTUOAKTEPUATBHBIM,
aHTUBUpYCHBIM 3¢ dexTom. Takum o00pa3oMm, JIOCTUTHYTHIM 3ddext mnocie
COYETAaHHOT'O NPUMEHEHUS KOHCEPBATUBHOIO JIEUEHHSI C 030HOTEpAIIUEN COXpaHIETCs
oonee 6 mec. Ilpumenenue ozoHOTEpanuu ycuiauBaeT 3(PGHEKT KOHCEPBATUBHOTO
JiedeHus1, cocoOCcTBys O60see ObICTPOMY paccachblBaHHIO HH(UIBTpaTa Ha POTOBUIIE.

3akirouenue. KomruiekcHoe IPUMEHEHUE TPaJUIIUOHHOTO
MEIUMKAMEHTO3HOTO  JIEYEHUS TEepIEeTHYECKOro KepaTUTa B  COYETaHHH C
030HOTEpanuel CrocoOCTBYET MOBBIMICHUIO d(D(PEKTUBHOCTH JICUEHUS, YIYUIICHUIO
KJIMHUYECKUX T[IOKa3aTelell W OTCYTCTBUIO pEUUAMBOB 3a0oyieBaHus Ooiee
MTPOJOJKUTEIBHBIN CPOK IO CPABHEHUIO CO CTAHAAPTHOW KOHCEPBATUBHOM TEPANUEH.
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