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KO*‘P QAVATLI BINOLARNING ZILZILAGA BARDOSHLILIGINI
MATEMATIK MODELLASHTIRISH

Annotatsiya. Ushbu magqgolada ko‘p qavatli binolarni modellashtirishda ishlatiladigan
matematik metodlar muhokama qilinadi. Oddiy bitta erkinlik darajali tizim (SDOF) modeli ba’zi
hollarda yetarli bo ‘Imasligi mumkin, chunki ko‘p qavatli binolarning har bir qavati o ‘zining
massasi, elastiklik xususiyatlari va dempferlash elementlariga ega. Shuning uchun, ko'p erkinlik
darajali tizim (MDOF) modeli ancha aniq va kompleks bo ‘lib, binoning har bir gavatining mustaqil
harakati, elastikligi va ta’siri bilan bog‘liq barcha faktorlarni hisobga olish imkonini beradi.
MDOF modeli orgali binolarning zilzila vaqtida yuzaga keladigan harakatlari va kuch tagsimotini
tahlil gilish mumkin. Tadgiqotda 5 gavatli bino misolida MDOF modeli asosida sonli hisoblashlar
amalga oshirildi, natijalar tahlil gilindi va rezonans xavflari aniglab berildi. Olingan natijalar
yuqori qavatlarda siljish amplitudalari keskin ortishini ko ‘rsatdi, bu esa rezonans xavfi va
konstruktiv zaifliklarni  keltirib chiqarishi mumkinligini isbotlaydi. Maqolada ko'p qavatli
binolarning harakatini matematik tahlil qilish usullari, shuningdek, bu tizimlar yordamida
binolarning seysmik xavfsizligini baholash va optimallashtirish masalalari yoritiladi.

Kalit so‘zlar: bitta erkinlik darajali tizim (SDOF), ko ‘p erkinlik darajali tizim (MDOF),
binolarni modellashtirish, seysmik xavfsizlik, dinamik tahlil, zilzila ta siri. elastiklik, dempferlash,
rezonans.

b.Baxaoboes
Kanouoam ¢guzuxo-wmamemamuueckux nayx
Axaoemuss MYC Pecnybnuxu Y36exucman

MATEMATUYECKOE MOJEJIMPOBAHUE CEUCMOCTOHUKOCTH
MHOTI'O9TAXKHBIX 3JAHUN

Annomayusn. B OauHou cmamve paccmMampuaromcs mamemamuyecKue Memoosl,
ucnonvbzyemvie 0jisi MOOEIUPOBAHUS MHO20IMANHCHBIX 30aHutll. Modenb npocmoii cucmemsl ¢ 0OHOU
cmenenvio c60600b1 (SDOF) 6 psoe ciyuaes moocem Ovimo Hedocmamounol, maxk KaK Kanicobill
IMAHC MHOLOIMANCHO20 30AHUSL 001a0aem COOCMBEHHOU MACCOU, YNPY2UMU XAPAKMEPUCIUKAMU U
anemenmamu oemnguposanus. [losmomy mooenv cucmemvl ¢ HeCKOIbKUMU CIENEHAMU C80000bL
(MDOF) sensemcsi 6onree mounot u KOMIIEKCHOU, MNO360JIS15L YUUMbIEAMb 6Ce  (Hakmopwl,
CBA3AHHBIE C HE3ABUCUMBIM OBUINCEHUEM, YNPY20CMbIO U B030eliCmEUeM Kaxcoo2o 3madxicd.
C nomowwio moderu MDOF moorcno ananusuposams 0sudicenus 30anuil u pacnpeoenenue Cuil 80
gpems 3emaempsaceHus. B uccnedosanuu Ha npumepe nAMUIMAINCHO20 30AHUSA  BbINOTHEHD
yucnennvle pacuémol ¢ ucnoavzosanuem mooeiu MDOF, nposedén ananuz pezyromamos u
8blLABNIEHbl pe30oHaHcHble pucku. TlonyuenHvle OaHHble NOKA3ANU, YMO AMNIUMYObL CMEWEHUl Pe3KO
803PACMAIOM HA BEPXHUX OMANCAX, HMO NOOMEEPIHCOAEN BO3ZMONCHOCMb BO3HUKHOBEHUS
PE30HAHCHBIX ABNEHUll U KOHCMPYKMUBHLIX clabocmell. B cmamve paccmampusaromces memoovl
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B.Vakhabov
Candidateof Physicaland MathematicalSciences
Academy of the MES of the Republic of Uzbekistan

MATHEMATICAL MODELING OF THE SEISMIC RESISTANCE OF
MULTI -STORY BUILDINGS

Annotation. This article discussesnathematicalmethodsused for modeling multi-story
buildings. The simplesingledegreeof-freedom(SDOF) modelmay not alwaysbe sufficient,since
eachfloor of a multi-story building hasits own mass,elastic properties,and dampingelements.
Therefore, the multi-degreeof-freedom (MDOF) model is more accurate and comprehensie,
allowing consideratiorof all factorsrelatedto theindependeninotion,elasticity,andinteractionof
each floor. Using the MDOF model, it is possibleto analyze building responsesand force
distributionsduring an earthquakeln this study,numericd calculationswere performedfor a five-
story building basedon the MDOF model, the resultswere analyzed,and resonancerisks were
identified. Thefindings showedthat displacemenamplitudesincreasesharply on the upperfloors,
which demonstrateshe potential occurrenceof resonanceand structural weaknessesl he article
also highlights mathematicabnalysismethod=of building dynamicsas well as the evaluationand
optimizationof seismicsafetyusingthesesystems.

Keywords singledegreeof-freedom system (SDOF), multi-degreeof-freedom system
(MDOF), building modeling, seismic safety, dynamic analysis, earthquake effects, elasticity,
damping resonance.

Kirish. Bugungi kunda urbanizatsiyajarayonining jadallashuvi, aholining
N R u S DVa YK kesuslarining cheklanganligi sababli shaharlardaN R jg&vatli
binolarni qurishkengtargalgan Aynigsa,seysmikfaollik yuqgori E R p wddddarda
ushbuinshootlarningbarqarorligiva xavfsizligi muhandisliksohasidageng muhim
va dolzarbmuammolardariri E Riquqolmoqda.Zilzilalar kuchli tebranishlarorgali
binolarga katta zarar yetkazishi, hatto ularning W R pgOlashigasabab ERpuOLV KL
mumkin. Shu sababli, N R jg&vatli binolarni seysmik sharoitlardabargarortahlil
gilish va ishonchli modellashtirishzamonaiy qurilish-muhandislik amaliyotining
ajralmasgismidir.

Binolarning zilzilaga bardoshberish xususiyatlarinianiglashuchun ularning
dinamik xatti-harakatlarinimodellashtirishtalab etiladi. ModellashtirishdaNRuS ODE
soddalashtirishusullari T R p O 0. C5Qula®dpeGidabitta erkinlik darajali tizim
(SDOF) keng T R p O O DER@\bm)yondashuvfagat oddiy, simmetrik va bir
gavatli yoki kichik massaliinshootlaruchun W R pk&|adi.lAslida esa, N R pevatli
binolarning har bir gqavati R p] Lxb® massa gattiglik va dempferlash VRpQLVK
elementlarigaega E R p Olar&ing har biri turli xil \R p Q D Ovh YHKi Gliastotada
tebranishimumkin. Bu esahar bir gavatningzilzila WD { VER |LQd¥@b®i Rpu]LJD
xosqiladi.
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Shundayhollarda N R gr&inlik darajali tizim (MDOF) orqali modellashtirish
anchaaniq, realistik va kompleks yondashuvhisoblanadi.MDOF modeli har bir
gavatnialohidaerkinlik darajasisifatida N R p¢higédiva ularning RU]DW BV LULC
hisobga olgan holda, butun binoning dinamik javobin aniq ifodalaydi. Ushbu
yondashuv nafagat har bir gavatning siljishi, tezligi va tezlanishini hisoblash
imkonini beradi,balki ularningqgattiglik va amortizatsiygparametrlarorgali rezonans
holatlari, kuchtagsimotiva seysmikxavfsizlik darajasinbahdashgayordamberadi.

Zamonaviyqurilish valoyihalashamaliyotidaSAP2000ETABS, ANSY S kabi
inshootlarnimodellashtirishdasturlariaynan MDOF modeligaasoslanadiBunday
dasturlareal binoningbarchagavatlarini,materialxossalarinva tashqgiyuklamahbrni
hisobgaolgan holda tahlil gilish imkonini beradi. Bu esaqurilish obyektlarining
seysmik xavfsizligini oshirish, tebranishgachidamli materiallar va strukturalarni
tanlash gurilmaqattigligini optimallashtirishmkonini beradi.

Mazkur tadgigotda 5 gavatli binoning soddalashtiriiganMDOF modeli
guriladi, uning matematikasoslaribayonetiladi va sonli hisobkitoblar orqali zilzila
sharoitidahar bir gavatningharakatxususiyatlaritahlil gilinadi. Bu orqgali seysmik
xavfsizlikni baholashva konstruktiv optimallashtirish E R p\ Liaukih xulosalar
chigariladi. Tadgiqot nafagatnazariy jihatdan, balki amaliy jihatdan ham dolzarb
E R pqutlEh sohasmutaxassislanichunfoydali tavsiyalarberishgaxizmatgiladi.

. Ry $avatli binolarning seysmik xavfsizligini tahlil qilish zamonaviy
arxitekturava qurilish sohasidagengdolzarbmasalalardabiridir. Zilzila kabi tabiiy
ofatlarningtebranishlaribinolardajiddiy shikastlanishlakeltirib chigarishimumkin.
Shuning uchun, binolarni optimallashtirishva ular xavfsizligini ta'minlashuchun
L O JmdRellashtiristusullarini T R p Cz@lr MIROF tizimi N R ge&atlibinolarning
dinamiktahlilini anigrogamalgaoshirishimkonini beradi.

Mavzuga oid adabiyotlar tahlili. . R p&kinlik darajali tizimlar (MDOF)
asosi@d binolarning seysmik modellashtirilishi masalasi xalgaro va mabhalliy
migyosdakengilmiy tadgigotlarmavzusi E R pkelmkqda.Xususan xorijiy olimlar
tomonidanushbutizimlarning nazariy asoslari,modellashtirishusullari va amaliy
TRpO O Dcug® b MK 1D Q IMashlaiQ A.K.Chopra tomonidan olib borilgan
tadqgiqotlarda MDOF tizimlari uchun harakat tenglamalarining hosil qilinishi,
rezonansholati, qattiglik va dempferlashtahlillari batafsil bayon etiigan ERuOLE
seysmikjavobninganalitik va sonli balosi hamyoritilgan [1].

Shuningdek,R.Cloughva J.Penzienasarlaridamodallashtirishningmatritsali
shakli, tabiatdagimajburiy va erkin tebranishlarganisbatanstrukturajavobi, modal
tahlil va uningseysmikxavfsizlikdagiahamiyatikenggamrovli N R pddigilgan[2].

Ushbu nazariy yondashuvlarniamaliy jihatdan tatbiq etishda E.L.Wilson
tadqgigotlarimuhim R p Wuita@i. U R pghlaridaETABS, SAP2000kabi zamonaviy
muhandislik dasturlariyordamidauch R p O F KiddRelakhtirish,sonli integratsiya
usullariva strukturaviytahlil mexanizmlarinishlabchiggan[3].

ShuningdekH.Kwak va S. Kim tomonidan R p W N Di$h/&@dbaINQR pa&vatli
binolarning seysmik WD VL BQ RPOja®K modellashtiriigan, simulyatsiya
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natijalari orqali deformatsiyalar, kuch tagsmoti va xavfli rezonans holatlari
aniglangarj4].

Mazkur \R uQ D O R W KEGIN L W WahR gaterDilmiy tadgiqotlar amalga
oshirilgan. Jumladan, $ * uR | Xikldighlarida N R jg&vatli binolarning seysmik
tebranishlargagarshi bargarorligini W D | P L @lub deKpferlashmexanizmlari,
rezonansholatlariningoldini olish E R p\ Laabyva amaliy yondashuvlanshlab
chigilgan|6].

N.Normurodovtadgiqgotlaridaesaseysmikxavf zonalaridgoylashgarbinolarni
zilzilalargatayyorlashusullari, ularning konstruktiv xususiyatlarinioptimallashtirish
vamustahkamlasih R p Oahliynhisollarasosidayoritilgan [7].

Bundantashqari, 2 u] EHN L BROR @a®IDOF tizimlari asosidatebranish
tahlili, rezonandholatini aniglashdasonli hisoblashusullaridan(masalanNewmark
beta,RungeKutta) foydalanishningsamaradorlig[8], [9] va seysmik W D { @4tidaO D U
binolarning xavfsizlik darajasini baholash E R p\L FeldlDinshootlar misolida
R uW N DipiyGaihaly tadgigotlarmavjud.

Tadgigot metodologiyasi. .R pSgavatli binolarning dinamik xatti-
harakatlarinitahlil gilishdahar bir gavatningalohidamassasielastikxususiyatlariva
amortizatsiya (dempferlash) elementlari mavjudligi inobatga olinishi lozim.
$QIDQMar¢dal TR pO O D Qhitta 2Rihlik Dd@rajali (SDOF) modellar KR pu S
hollarda binoning butun strukturasini W R y&®4dnif ifodalab bera olmaydi, chunki
ular inshootning har bir gavatidagi mustaqil tebranishlarva ularning Ru]DUR
WD VL bisoliybl bl@dydi. Bu esa, seysmik tahlil natijalarining aniqligini
pasaytiradiva potensialxavfli rezonansholatlarini aniglashdacheklovlar keltirib
chigaradi.

Shubois, murakkabstrukturalargaega N R ga&atlibinolarnimodellashtirishda
N R e&kinlik darajali tizimlardan (MDOF) foydalanish zarurati yuzaga keladi.
Bu model yordamida har bir gavatningindividual dinamik javobi, R p] DkudR
tagsimoti, tebranish chastotalariva dempferlash W D fanlgtod tahlil qgilinadi.
Modellashtirishnianiglik bilan amalgaoshirishesabinoning seysmikbargarorligini
oshirishvaxavfsizligini W D § P L Qrdlnvakadnatkasbetadi.

Ushbu tadgigotning asosiy magsadi = N R jg8vatli binolarning seysmik
xavfsizligini N R pegkinlik darajali tizim (MDOF) asosida modellashtirish va
baholashdir.Tadgigotdabinolarning tebranishxatti-harakatlarinimatematik model
orgali aniglash,rezonansholatlarini aniglash,kuch tagsimotinitahlil gilish, hamda
sonli hisoblashusullari yordamidatizimga W D &tWchi seysmikkuchlargajavobni
baholash N R u Jt@ilddi. Shuningdek,konstruksiyaningqattiqlik, demgerlash va
elastiklik parametrlarinioptimallashtirishorgali binolarningzilzila xavfiga nisbatan
bargarorligini oshirishga xizmat qiluvchi amaliy tavsiyalar ishlab chigish ham
tadgiqgotmaqgsadlarig&iradi. Bundaquyidagitadgigot usullari TR<OODQLODGL

1. SDOF modeli. Oddiy bitta erkinlik darajalitizim (SDOF) binolarningfagat
bir \R p Q D O te¥ridr@blarintavsiflashuchunishlatiladi. Ushbumodeldabinoning
barchamassalarbitta nugtadgoylashgardebfarazqilinadi va harakatfagatginabitta
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yo‘nalishda bo‘ladi.

2. MDOF modeli. Ko‘p erkinlik darajali tizim (MDOF) ko‘p qavatli
binolarning har bir gavatini alohida tahlil gilish imkonini beradi. Bu modelda har bir
gavatning o‘ziga xos massasi, elastikligi va dempferlash elementlari hisobga olinadi.

3.Sonli usullar. Newmark usuli, Runge-Kutta usuli kabi sonli usullar
yordamida tizimning harakat tenglamalari yechiladi.

4. Matritsali  tahlil. Massa, qattiqlik, amortizatsiya va tashgi kuchlar
vektorlaridan foydalanib binolarning dinamik harakatini tahlil gilinadi.

Bino tebranishining matematik modellari

Bino tebranishlarining rezonans holatini aniglash uchun fizik-matematik
modellarni ko‘rib chigamiz.

1. Binoning tebranish modeli sifatida soddalashtirilgan SDOF (bitta erkinlik
darajali tizim) modelini garash mumkin [1]. Bu fizikaviy yoki muhandislik obyekti
tebranish (dinamik) harakatini fagat bitta yo‘nalishda yoki bitta mustaqil parametr
orqali tavsiflovchi soddalashtirilgan modeldir. U asosan muhandislik seysmologiyasi,
strukturaviy dinamika va zarba-tebranish nazariyasida keng qo‘llaniladi. Tizimga
tashqi kuch (masalan, zilzila tebranishi) ta’sir etganda, massa harakatga keladi va bu
harakat prujina va dempfer orgali boshqgariladi.

SDOF tizimi quyidagi sohalarda keng qo‘llaniladi:

« zilzilalarga chidamli qurilishda elementar tahlillar uchun;

« mashinalardagi zarba va tebranishlarni baholashda;

« ko‘prik, quvur, minoralar tebranishini soddalashtirib modellashtirishda;

« dastlabki seysmik tahlillarni amalga oshirishda;

« har bir gavatni alohida SDOF sifatida ko‘rib chigib, MDOF tizim
yaratishda.

SDOF modeli muhandislikda strukturaviy tizimlarning dinamik javobini
soddalashtirib tahlil gilishda juda samarali vositadir. U ko‘p hollarda asosiy nazariy
model sifatida ishlatiladi, shuningdek, MDOF (ko‘p erkinlik darajali) tizimlarni
shakllantirishda ham boshlang‘ich model vazifasini bajaradi.

Agar bino zilzila vaqgtida gorizontal kuch ta’sirida tebransa, bu jarayon Nyuton
iIkkinchi qonuniga asosan quyidagicha ifodalanadi:

m-xX(t) +c-x(t)+ k-x(t) = F(t) (1).

Bu yerda: m - binoning massasiga ekvivalent parametr (kg);

c - amortizatsiya (dempferlash) koeffitsiyenti (Ns/m);

k - binoning qattiglik koeffitsiyenti (N/m).

X(t) - siljish funksiyasi bo‘lib, vaqtga bog‘liq ravishda binoning tebranishdagi
holati (m);

F(t) - 2|IZ|Ia vaqtlda yer tebranishidan hosil bo‘ladigan tashqi kuch (N).

x(t) = —f - x(t) siljishning ganday tezlikda o‘zgarayotganini bildiradi;

X(t) = ; - tezlikning ganday o‘zgarayotganini bildiradi.
SDOF modeli muhandislikda ko‘plab murakkab tizimlarni soddalashtirib tahlil
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gilish uchun boshlang‘ich nuqgta sifatida ishlatiladi va qurilishda bitta gavatli
inshootlar yoki ko‘p gavatli binolarning har bir gavatini alohida ko‘rib chigish uchun
foydalaniladi.

2. Ko‘p gavatli binolarda har bir gavat o‘zining massasi va elastiklik
Xususiyatiga ega bo‘lganligi sababli binolarni oddiy bitta erkinlik darajali model bilan
ifodalash yetarli bo‘lmaydi. Shuning uchun ularni soddalashtirilgan ko ‘p erkinlik
darajali tizim sifatida modellashtirish talab etiladi.

MDOF, vya’ni ko‘p erkinlik darajali tizimning modeli real binolarni
murakkabroq va yaginroq tarzda aks ettiradi. Bu model fizikaviy tizimning harakatini
bir nechta mustaqil yo ‘nalish (erkinlik) bo ‘yicha tavsiflash imkonini beradi.

Matritsali ko‘rinishda tizim (model) quyidagicha ifodalanadi [1]:

M-x(t)+ C-x(t) + K -x(t) = F(t) (2).

Bu yerda: M - binoning massa matritsasi (diagonal matritsa);

F(t) - zilzila vaqgtida yer tebranishidan hosil bo‘ladigan tashqi (zilzilaviy)
kuchlarning vektor ifodasi;

C - amortizatsiyalash (dempferlash) matritsasi;

K - konstruksiyaning gattiglik matritsasi;

X(t) — qavatlar tebranishining holat vektor-funksiyasi.

Misol uchun, 5 gavatli bino uchun matritsalar va vektor-funksiyalar quyidagi
ko‘rinishda bo‘ladi:

1) M — massa matritsasi bo‘lib, binoning har bir gavatiga to‘g‘ri keluvchi
massani ifodalaydi. Bu matritsa diagonal ko ‘rinishda bo‘ladi, chunki har bir gavat
o‘zining massasi bilan ifodalanadi va ular o‘zaro to‘g‘ridan-to‘g‘ri bog‘lanmagan
(ya’ni, har bir gavat mustaqil harakatlanadi va uning massasi inshootning umumiy
dinamikasiga ta’sir giladi):

m, 0 0 0 O0-
0 m, 0 0 O
M=|0 0 m, 0 0],
0 0 0 m O
0 0 0 0 msl

bu yerda: m;, my, ms, my, ms - har bir gavatning massasi (kg).
2) C - amortizatsiya (dempferlash) matritsasi bo‘lib, qavatlar orasida tebranish
vaqtida yuzaga keladigan energiyani yo ‘qotish (so ‘nish) darajasini ifodalaydi.
Dempferlash tizimi - bu tebranishini sekinlashtiruvchi elementlar (masalan:
amortizatorlar, vibratsiyani yutuvchi materiallar). Ko‘p hollarda C simmetrik va
chizigli matritsa sifatida garaladi va har bir gavat orasidagi dempferlar o‘zaro ganday
bog‘langanligini ifodalaydi:

c, —Cy 0 0 0

—c; €4+, —Cy 0 0

c=| 0 —Cy c; + c; —Cy 0
0 0 —C3 c3+ €y —C4

0 0 0 —C, C,
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bu yerda: c¢;, C; €3, €4 — har bir gavat uchun amortizatsiya (dempferlash)
koeffitsiyentlari, bunda 5 qavatli bino modelida fagat 4 ta dempferlash elementi
mavjud bo‘ladi, chunki dempferlar fagat gavatlar orasiga joylashtiriladi.

3) K - gattiglik matritsasi bo‘lib, har bir gavat yoki elementning elastikligi va
deformatsiyaga qarshiligini ifodalaydi. Binoning qattigligi konstruksiyadagi prujina
kabi harakatga garshilik ko ‘rsatuvchi kuchlarni bildiradi:

"k, —k, 0 0 0 1
—ky, ky+k, —k, 0 0
K=|0 —k, k,+ks —ks 0|
0 0 —ky,  ki+k, —k,
L0 0 0 —k, ks

bu yerda: ki, ko, ks, ks — har bir qavatlar orasidagi qattiglik koeffitsiyentlari (N/m),
bunda 5 gavatli bino modelida 4 ta qattiglik elementlari fagat gavatlar orasidagi
bog‘lovchi prujinalar (elastik elementlar) bilan belgilanadi.

5-gavatdan yugorida boshga gavat yo‘q, shuning uchun 5-gavat ustidagi
gattiglik elementi mavjud emas, ya’ni ks yoki yo‘q, yoki nolga teng deb olinadi. Agar
gattiglik yuqori bo‘lsa, bino tebranishga kamrogq moyil bo‘ladi.

4) x(t) - holat vektor-funksiyasi har bir gavatning vagtga bog ‘lig siljishini
ifodalaydi, ya’ni, zilzila vaqtida yoki tashqgi kuch ta’sirida har bir gavat ganday
harakatlanayotganini ko‘rsatadi:

'x, (1)

x5 (t)

X3 (1)

x4 (1)

X5 (t)

bu yerda: xi(t), x2(t), x3(t), Xa(t), xs(t) — har bir gavatning vaqt bo‘yicha siljishlari (m).
Bu vektor orgali strukturaviy tebranish tahlili olib boriladi.

5) F(t) - tashqi kuchlar vektori zilzila vaqgtida binoga ta’sir giladigan tashqi
kuchlar (zilzilaviy tebranishlar) ni ifodalaydi. Bunda har bir gavatga o‘ziga xos kuch
ta’sir gilishi mumkin (masalan, binoning pastki va yugori gavatlarida kuch tagsimoti
turlicha bo‘ladi):

Fy(t)

F,(t)
F5(t) |,
F, (D)
F5 (1)
bu yerda: Fi(t), F2(t), Fs(t), Fa(t), Fs(t) — yer tebranishidan hosil bo‘lgan kuchlar (N)
bo‘lib, bu kuchlar yerning tezlanishiga wva binoning massasi/muhandislik
xususiyatlariga bog‘liq.

(2) model - MDOF tizimining harakat tenglamasi bo‘lib, binolarning seysmik
holatini modellashtirish va tahlil gilish uchun asosiy matematik asos hisoblanadi va

x(t) =

F(t) =

10
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bu modelningxususiyatlariquyidagilardanborat:

- har bir gavat R <] L QaQsasigattigligi va dempferlashparametrlaribilan
R <] DRJRRIJ < DR d@dtifaviy tebranishbutunbinoga W D §iledi; U

- bu modelreal binolar, aynigsa N R gevatli inshootlar tebranishinianiqroq
simulyatsiyagilish uchunishlatiladi;

- mocelni sonli usullar (masalan,Newmark usuli, RungeKutta usuli va
boshgalaryordamidayechishmumkin;

- bu model orgali binoning har bir gavatining alohida siljishi, tezligi va
tezlanishinitahlil gilish mumkin.

Misol sifatida, hisobkitoblarni soddalashtish uchun har bir gavat massasi,
gattiglik koeffitsiyentiva amortizatsiygdempferlashkoeffitsiyentinibir xil debolib,
MDOF modelini quramiz. Umuman, agar bino bir xil gavat balandligiga ega,
materiallar, yuklar va tuzilma bir xilda tagsimlanganhamd tahlil nazariy yoki
soddalashtiriigarE R p @hwidabarcham. kvac bir xil debolinishi mumkin.

Bundaquyidagigiymatlarolindi:

- qavatlarsoni 5 ta;

- harbir gavatningmassasizm = 10000Kg;

- harbir qavatninggattigligi £k = 2000000 N/m

- amortizatsiyakoeffitsiyenti + F 1AV P

- zilzila kuchi (tashgikuch) tF(t) = Fo A V&\@, ) 1 & ubG Vv

Natijada, yugoridaberilgan MDOF modelini sonli usullar yordamidayechib,
pirovardidaquyidagigiymatlarhosil ER <O G L

- 1-gavatuchunsiljish 5,6 mm (zilzila W R pJ pW R @ogadl);

- 2-gavatuchunsiljish 8,2 mm (tedik bilan oshmoqda);

- 3-gavatuchunsiljish 11,2 mm (rezonansggaginholat);

- 4-gavatuchunsiljish 14,6 mm (maksimumgaagin);

- 5-gavatuchunsiljish 18,3mm (engyugqorisiljish).

Shunday qilib, MDOF modeli real 5 gavatli binoni aniq modellashtirish
imkonini berdi, har bir gavatningsiljishi har xil E R p @rigkatta harakatyuqori
gavatlardasodir E R p @a2i@ilaning chastotas(5 rad/s)rezonanhastotasiggaqgin
E R p Quthu@rezonansxavfi mavjud Bundaquyidagitavsiyalarniberishmumkin:

- rezonanavfi aynanyuqori gavatlardasodir E R yp Gbu@ihguchunyugori
gavatlaruchunmaxsushimoyayoki amortizatsiyamexanizmlarizarur;

- qurilishda elastiklikni oshirish, amortizatsiyanikuchaytirish va siljishni
cheklovchitizimlar (masalanfunedmassdampersyarur E R 1 Oniumik{rnL

MDOF modeliniyechishorqali quyidagireal xulosalargakelishmumekin:

- gaysiqavatxavf ostidaekaninianiglash;

- rezonanxavfini baholash;

- qurilmaqattigligi va dempferlashinoptimallashtirish;

- zamonaviytexndogiyalarorgali aniglik bilan konstruksiyantahlil gilish.

Bu modelning amaliy ahamiyati shundaniboratki, model real binolarni
baholashd&keng T R p O O luhkDulaGHitta erkinlik darajali modelganisbatan
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anchaaniqglik bilan strukturaviy xavfni taHhil qilish imkonini beradi, shuningdek
kompyuter dasturlari yordamida (SAP2000, ETABS, ANSYS) aynan mana shu
modellarasosidaseysmiktebranishlargaeaksiyasimulyatsiyagilinadi.

Bu yondashuv binolarning murakkab rezonans holatlarini aniglashda,
konstruksiyalarni optimallashtirishdava ularni seysmik xavfdan samaralihimoya
gilishda muhim ahamiyatkasb etadi. Binoning har bir qavatidayuzagakeladigan
tebranishlaalohida R p U J D @dtij@adalsatunsistemabarqarorligibaholanadi.

Tahlil va natijalar. Tadqgigotyordamidaolingannatijalarquyidagixulosalarni
chigarishimkonini beradi:

1. Rezonansxavfi. Binoning har bir gavatida yuzaga keladigan rezonans
holatlariva ularbilan E R J x&vflar aniglanadi.

2. Tebranishlarningtahlili. Har bir gavatningalohidatebranishivaungaWD VL U
giluvchi kuchlartahlil gilinadi.

3. Seysmikxavfsizlikni baholash. Binoning seysmik xavfsizligi baholanadi
hamdarezonanxavflari va zaif joylar aniglanadi.

4. Konstruksiyani optimallashtirish Binoning elastiklik, dempferash va
gattiglik parametrlarioptimallashtiriladi,shu orgali seysmikxavfsizlikni oshirishga
yordamberiladi.

Xulosa va takliflar. SDOF va MDOF tizimlari N R jg&vatli binolarning
seysmik xavfsizligini tahlil qgilishda samaraliva aniq yondashuvlarhisoblaradi.
MDOF modeli N R gaSatlibinolarningtebranishiniyaxshirogaksettiradi,chunkihar
bir gavatningmustagil harakatiniva ularning R 1] DW B § \hisdbga@ladi. Ushbu
model yordamida binolarning seysmik xavfsizligi aniqg baholanadi, optimal
konstruktv yechimlar ishlab chigiladi va seysmik W D { V LgdréhDodrg&rorlikni
oshirishimkoniyatlarimavjud.

Foydalanilganadabiyotlar UR u\{D W L

1. Chopra A.K. Dynamics of Structures: Theory and Applications to Earthquake
EngineeringPearson2017.
2. CloughR.W., Penzien). Dynamicsof StructuresMcGraw-Hill, 2003.
3. Wilson E.L. ThreedimensionalStatic and Dynamic Analysis of Structures Computers
andStructurednc., 2002.
4. Kwak H.G., Kim S.H. 36 H L W&shdénhsanalysisof multi-story buildingsusingMDOF
systems:. EngineeringStructures(2004),26(5),627 639.
5. FEMA 451B NEHRP RecommendedProvisionsfor Seismic Regulationsfor New
BuildingsandOtherStructures2006.
6. * 1 R I XALIRQurilish konstruksiyalarininglinamikasi £T.:: TTYMI nashriyoti,2017.
7. Normurodv N. Binolarning zilzila W D 1 Vdatshi thDstahkamligi Toshkent: FAN
nashriyoti,2015.
8. Karimov M.U., RajabovB.l. 36'2)vaMDOF modellarasosidainolarnitahlii TLO.LV K"~
Qurilish muhandisligijurnali, 2020,4(2),45 52.
9. - R p U D DX R pfavatliinshootlardarezonansholatini aniglashdasonli usullarning
TR p O O D ipri-fénlvaikniovatsiya 2021,5(1), 70 78.
10. 2 ] E H N IRéapuRIRasiQurilish kodeksi. 2 =L O] Labi@adid quriish PHY\RUODUL
(KMK 2.01.03 "~ 2020.

12



“FAVQULODDA VAZIYATLAR VAZIRLIGI AKADEMIYASI AXBOROTNOMASI” ILMIY JURNALI 2025, Ne3 (5)

11. Turakulov B. va boshqalar. “O‘zbekiston hududida zilzilalarni modellashtirishning
matematik usullari”. O‘zMU ilmiy axboroti, 2022-yil, 3-son.

A.S.Matyakubov,

O zbekiston Milliy universiteti

D.R. Raupov

O zbekiston Respublikasi FVV Akademiyasi
UOK: 517.957 + 519.67+ 519.63

NODIVERGENT KO‘RINISHDAGI NOCHIZIQLI PARABOLIK
TENGLAMALAR YORDAMIDA XONADA KECHAYOTGAN YONG‘IN
JARAYONIDAGI XAVFLI OMILLARNI BAHOLASH

Annotatsiya: Ushbu magolada yopiq binolarda ro‘y beradigan yong‘in jarayonlarini
matematik modellashtirish orqgali xavfli omillarni (harorat, zaharli gazlar konsentratsiyasi va havo
ogimi) baholash masalasi ko rib chigilgan. Shuningdek, maqolada xona ichida yong ‘in vaqtida
issiglik va zaharli gazlarning targalishi jarayonlari parabolik tipdagi nodivergent ko ‘rinishdagi
chizigsiz parabolik tenglamalar yordamida modellashtirildi. Issiglik va gaz tarqgalishi parabolik
tipdagi  nodivergent differensial tenglamalar orqgali ifodalanadi. Harorat va gaz
konsentratsiyasining vaqt va makon bo ‘yicha o zgarishi hisobga olinib, inson hayoti uchun xavfli
bo ‘Igan omillar aniglandi. Tenglamalarni yechishda sonli usullardan foydalanildi. Sonli usullar va
chegarviy shartlar asosida tahlillar o ‘tkazildi. Natijalar modellashtirilgan xonalardagi haroratning
vaqt bo ‘yicha o ‘sishi, gaz konsentratsiyasining xavfli darajaga yetishi va xavfli zonalarni aniglash
imkonini berdi.

Kalit so‘zlar: matematik modellashtirish, yong‘in, yong‘in xavfi, chizigsiz parabolik
differensial tenglamalar, diffuziya, harorat, gaz konsentratsiyasi.

A.C. Mamsakyboe

Hayuonanvnuiii ynueepcumema Y3bexucman
/I.P. Paynoeg

Axademuss MYC Pecnybnuxu Y36exucman

OLHEHKA ®AKTOPOB OITACHOCTMU ITPU NTPOLECCE
MOKAPA B IOMEUEHUU C TOMOIIbIO HEJIUHEWHBIX
MAPABOJIMYECKUX YPABHEHUI HE
JIABEPTEHTHOM ®OPMbI

Annomauyuna: B dannoti cmamve paccmampusaemcs 60NpoC OYeHKU ONACHBIX (hakmopos
(memnepamypul,  KOHYeHmpayuu  MOKCUYHBIX 2d308 U  B030VWIHO20  NOMOKA) nymem
MAMeMamuyecKo20 MOOeIUPOBAHUSL  NONCAPHBIX  NPOYECcco8, NPOUCXOOAWUX 6 3AKPBINbLX
nomewjenusx. Taxowce 8 cmamve MOOENUPOBAHBI NPOYECCHL PACNPOCMPAHEHUSL MEeNAd U MOKCUUHBIX
24308 6 NOMeWeHUU 60 BPeMs NO}Capd C NOMOWbIO HENUHEUHbIX NapaboaUdecKux YpasHeHull
HeougepeenmHo20 6uoa napabonudeckoeo muna. Pacnpocmpanenue menna u 2asa onucviéaemcs
HeougepeenmHbiMU  OUppepeHyuarbHbiMU  ypasHeHuamMy napabdoauieckozo muna. Yuumvieas
U3MeHeHue memnepamypusl U KOHYeHmMpayuu 2asa 0 8pemenu U npocmpancmee, Ovliu onpeoeneHsl
gaxkmopyl, onacHvle 0na HcusHu uenogexa. llpu pewleHuu ypasHenuti UCNONb308ANUCL YUCTEHHbIE
Memoobl. AHanu3vl NPOGOOUNUCL HA OCHOBE HUCIEHHbIX MeMmOo008 U 2PAHUYHBIX VCI08ULL.
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J ameviZha\hebre\b ebgblhi _jZImjw\j_ f gbkfh” _ebjh\Zggus _gbyo
AhklibdgvzZzkgmiph\ghgp _gljZjzat@\uy\blhiZzkgahgu
Dexq_\Wkeh\ZZzZ|_fZlbg_kdh”_ebjh\Zglh Zj ih ZjgZzywizZzkghklv
g_ebg_cgdjZ[hebqg_kddbnn_j gpbZewmgd\g_ghpnnmablyfi_jZImjZz
dhgp_gljZZayZ
A.S.Matyakubov,
NationalUniversityof Uzbekistan
D.R.Raupov,
Academyof the MESof the Republicof Uzbekistan

EVALUATION OF DANGER FACTORS DURING THE FIRE PROCESSIN
A ROOM USING NON-DIVERGENT -SHAPED NONLINEAR
PARABOLIC EQUATIONS

Abstract.This article examinesthe assessmendf hazardoudactorssuch as temperature,
toxic gasconcentrationand airflow-throughmathematicamodelingof fire processesccurringin
enclosedspacesThe study modelsthe processe®f heatandtoxic gaspropagationnside a room
during a fire using nonlinear parabolic equationsof nondivergenttype. Heat transferand gas
diffusion are describedby parabolictype non-divergentdifferential equationsBy consideringthe
temporaland spatial variaions of temperatureand gasconcentrationfactorsthat posea threatto
humanlife wereidentified. Numericalmethodswere employedto solve the governingequations.
Analyseswerecarriedout basedon numericalschemesndboundaryconditions.The resultsmade
it possibleto determinethetime-dependenincreasan temperaturethe attainmenof dangerougas
concentratiodevels,andtheidentificationof hazardougoneswithin the modeledspaces.

Keywords: mathematicalmodeling, fire, fire hazard, nonlinear parabolic differential
equationsdiffusion, temperaturegasconcentration.

Kirish. Xonada\R Q JsddQE R p O J&qalédyarissiglik ogimi, gazlarva
zaharli moddalar inson hayoti uchun jiddiy xavf W X J u GUdbhu@atayonlarni
matematikmodella yordamidaifodalash\R Q J p L EQ 5@dli omillarni aniq va
tez baholashimkonini beradi.Aynigsa, yopig xonalardasodir ERpODRQDUQ QO D
gisgavagqgt ichida haroratningoshishi, tutun va zaharli gazlarning WR p S Goile@ L V K L
tavsiflanadi.Bundayjarayonlarnianiq baholashva prognozgqilish uchun matematik
modellashtirishzarur hisoblanadi.Paraboliktipdagi differensialtenglamalarissiqlik
va gaztargalishidinamikasini W R paksettitishi bilan ajralib turadi.

Mavzuga oid adabiyotlar tahlili. Xona ichida \R Q J yar&yonlarini
modellashtirishmurakkabfizik va muammolarngamraboladi. Bu jarayondaharorat,
gaztarqalishi,tutun konsentratsiyaskabi bir nechta R p]J D U Xpéafaiidri@vaqt
ER u\L RKDJ D BBUGbbis, bunday jarayonlarni W R in@dellashtirishuchun
nodivergent N R p U L Q thizig&ZDpatabolik tenglamalardankeng foydalaniladi
[1, 2]. Klassik \R Q J jaka@onlarini modellari NRuS LdVvEr§ddt NRuUULQLVKG
chizigli tenglamalargaasoslangan E R p Qulaila Grin funksiyalari yordamida
yechimnitopishnisbatanoson E R p 3D Brbq real \ R Q Jhpdla@aridanodivergent
N R p UL Q IcMzg&D@arabolik tenglamalar mukammalrog model hisoblanadi
[8-10].

2 1] EH N L VianRW RO Q D Alinl Ka@dmyjotishlari olib borilgan [4-7].
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Jumladan,U.Jabborovva F.Islomovlar tomonidan xonalarda \ R Q J pofpanishi
jarayonini modellashtirishuchun maxsuschizigsiz paraboliktenglamalarRpUJD QL O (
va ularningsonliyechimlari N R p U {1 MWa@aGiimuhimjihatshundaki,\R QJuL Q
jarayonini baholashdanafagatharoratva gazlar, balki kislorod migdori va inson
organizmiga W D ®t\chi xavf darajalariniham modellashtirishtalab etiladi. Bu
modellarorqali tahlil gilish real vagtdaxavfli hududlarnianiglashimkonini beradi
[12].

Tadgiqot metodologiyasi. Ushbu maqgolada biz quyidagi NRuULQLVKG
paraboliktenglamalarniN R {dbigdmiz:

1. Issiglik targalishtenglamasi:

(1)

bu yerda T(x,t) - vagt va makonga E R J pkatofaf k(x) = issidik
R LW N D ] X XdeKitigzaiLP(x,t) - \ R Q J mar®asitomonidanchiqgarilayotgan
issiglik.

2. Gaztarqalishitenglamasi:

(2)

bu yerda C(x,t) - gazkonsentratsiyasiD zdiffuziya koeffitsiyenti v thavo
oqgimi tezligi; S(x,) - gazchigarishmanbai.

Tahlil va natijalar. Tenglamalarniyechish uchun CrankNikolson sxemasi
T R pu O Quba&ydarfor@laniqhisoblashniWDTPLQOD\GL

<R Q J pdsklanganidarkeyin 5-10 dagiqaichida harorat60-80 f &gacha
yetishi aniglandi.Bu esainsontanasiuchunxavfli hisoblanadiGaz konsentratsiyasi
ER p\LEX D60 ppmdan oshsa,insondabosh R J p Utalholshgazaharlanish
alomatlarikuzatilishimumkin.800 ppmdanyuqgori miqgdorda2-3 daqgigaichida RuO L P
xavfi mavjud. Modellashtirishnatijasidaxonaning yugori gismidaissiqglik va gaz
NRUSWRTS kiz@ildV BuLesaevakuatsiya\ R p O OW R ut&plasthdamuhim
hisoblanadi

Xulosa va takliflar. Parabolik tipdagi nodivergentdifferensial tenglamalar
yordamida xonaladagi \ R Q J jakta@onini anig modellashtirishmumkin. Bunday
modellaryordamidaxavfli omillarni baholashpodamlaruchunxavfli vaqt oraliglari
va evakuatsiya \ R p O Oighlakh. ¢higish imkonini beradi. Kelgusida modellarga
shamollatishtizimlari va \ R Q J a g&@shiavtomatiktizimlarni ham T R p V &¢a¥l K
tahlil samaradorliginoshirishmumkin.
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AYRIM 3D-METALLARNING LARUSAN BILAN HOSIL QILGAN
KOORDINATSION BIRIKMALARINING OLINISHI VA
TADQIQ ETILISHI

Annotatsiya. Ushbu maqolada temir (I1), kobalt (I1), nikel (Il), mis (Il) va rux
suksinatlarining larusan bilan koordinatsion birikmalarini sintez gilish usullari keltirilgan, mazkur
komplekslarning tuzilishi zamonaviy fizik-kimyoviy usullar asosida tadgiq etilgan. Larusanning
Fe(11), Co(ll), Ni(I1), Cu(ll), va Zn bilan 5 ta suksinatli komplekslari gattiq holatda ajratib olingan.
Sintez gilingan komplekslarning tarkibi elementar tahlil va rentgenofazali usul bilan aniglangan,
koordinatsion birikmalarning o ziga xos koordinatsiyasi va tuzilishi 1Q spektroskopiya, diffuz aks
etuvchi elektron spektroskopiya, derivatografik termik tahlil, termogravimetriya usullari asosida
tadqiq etilgan. Spektroskopik tadgigotlar tahlili asosida larusan ligand sifatida, koordinatsion
birikmalarida koordinatsiyasi piridin xalgasining azot geteroatomi orgali birikishi aniglangan.
Diffuz aks etuvchi elektron spektroskopiya tadgiqoti natijalarini o ‘rganish asosida larusanning
koordinatsion birikmalari Fe(Il), Co(Il), Ni(Il), Cu(ll), suksinatlari bilan oktaedr konfiguratsiyaga
ega ekanligi aniglandi.

Kalit so‘zlar: koordinatsion birikma, ligand, markaziy atom, konfiguratsiya, diffuzaks
etuvchi elektron spektroskopiya, oktaedr, geteroatom, metall, larusan, infraqizil spektroskopiya,
piridin xalgasi, elementar tahlil, derivatografik termik tahlil, termogravimetriya, rentgenofaza,
rentgenogramma, suksinat, tuz, fizikaviy, kimyoviy, dentatlik, temir (I1), kobalt (1), nikel (II), mis
(1), rux, kimyo, strategiya, dietilnikotinamid, tebranish, chastota, uglerod, vodorod, azot, usul,
mono- va bidentat, hosilal, spektr, intensiv, individual, komponent, kristall panjara.

A. /e /Ilycmamosa
Kanouoam xumuueckux nayx, doyenm
Hucmumym gpapmayeemuueckoeo o6pazosanus u uccie008aHull

CUHTE3 U UCCJIEAOBAHUE HEKOTOPBIX 3D-METAJIJIOB
CJIAPYCAHOM B KOOPAUHATHBIX
KOMIIVIEKCAX

Annomauyusn. B Oannoii cmamve npedcmasienvl MemoObl CuHmezad KOOPOUHAMHBIX
komniexcos cykyunamos sxcenesza (1), kobaroma (), nuxens (1), meou (1) u yunxa ¢ napycanom.
Cmpykmypa 35mux KOMNIEKCO8 UCCIe008aHA C UCNONb30BAHUEM COBPEMEHHBIX (PUIUKO-XUMUYECKUX
Mmemo0os. Ilamv cyxyunamuvix xomniexcog napycana ¢ Fe(ll), Co(l), Ni(ll), Cu(ll) u Zn 6viu
gvloeneHvl 6 meepoom cocmosnuu. Cocmas  CUHMEUPOBAHHBIX KOMNJIEKCO8  ONpeoeieH
IEMEHMAPHbIM ~ AHATU3OM U  peHmeeHogazoebim Mmemoodom. Koopounayus u cmpykmypa
KOOPOUHAMHBIX ~ COCOUHEHUU Obliu  UCCLed08aHbl ¢ ucnoavzoeanuem HK-cnekmpockonuu,
oughgysno ompasxicenHou 31eKMpPOHHOU CNEeKMPOCKONUU, 0epUBamocpapuieckoeo mepmuiecKoo
aHanuza U mepmozpasumMempuyeckux memooos. Ha ocnose awnanuza cnekmpockonuueckux
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bkke ~h\ZalkdtmklZgh\e qdh eZjmk¥ygey lkgblZg~rZtbdhhj*bgZpby
dhfie_dkiZlobkoh”~igl_j_dahlguk |I_hZIhfibjb"bgh\hWlhevpZ ameviZlu
bkke ~h\zZgbynmaghtijiZ" _gghave dljhgghkic dljhkdhibtbdZaZedlh
dhhjr*bgZlikih_"bg_@bymkzkgkZmdpb g Z E&flh, Co(ll), Ni(ll) bCu(ll) bf_xl
hdlzd_"jbqg _&khdgmb]mjZpbx
Dexq_\ukeh\Zdhhj*bgZpichgidfie_dleb]Zg”p_gljZevgwdhf
dhgnb]lmjzZyoynwmaghz _ggdwe dljhggizydljhkdhitbdl ZwNj_|I _jhZIhf
f 1ZeeeZjmkHlAgnjZdjzZklgizyljhkdhibybr"bghdhevpmphe f_glZjgw&Zeba
AN jb\Zlh]jZnbg_kdbébg_kdb&ZgzZebal _jfh]jzdf_Ijby j_gl]l_ghnzaZz
j_gll_ghljzZfkandpbgkkhHenbabdabfby* _glbgghklive aHl), dh[Zedl),
gbd_@ly f_~\l), pbgdbbfbyljZl_]J]by'bwlbegbdhlbgWwilZpbgzklhlZz
ml]e_jhVh~hjh’Zahlf_Ih”~ fhgh b [b~_glZlkbgl_&idlj bgl_gkb\ghklv
bgr"b\b"mzZevwgulktg_gljbklZeebqjkdadZz

A.Dj.Dusmatova
PhD in Chemistry, Associate Professor
Instituteof PharmaceuticaEducationand Research

SYNTHESIS AND INVESTIGATION OF SOME 3D-METALS
WITH LARUSAN IN COORDINATED
COMPLEXES

Annotation. This article presentsmethodsfor the synthesisof coordination complexeof
iron (1), cobalt(ll), nickel(Il), copper(ll), andzinc succinatesith larusan.Thestructureof these
complexeswas studied using modern physicochemicalmethods.Five succinate complexesof
larusanwith Fe(ll), Co(ll), Ni(ll), Cu(ll), and Zn wereisolatedin the solid state.The composition
of the synthesizedomplexesvas determinedoy elementalanalysisand X-ray phaseanalysis.The
coordinationand structure of the coordinationcompoundsvereinvestigatedisingIR spectroscopy,
diffuse reflectance electron spectroscopy, derivative thermogravimetric analysis, and
thermogravimetrianethodsBasedon the analysisof the spectroscopistudies Jarusanwasfound
to actasa ligand, andthe coordinationin the complexe®ccursthroughthe nitrogenheteroatonof
the pyridine ring. The results of the diffuse reflectanceelectron spectroscopyshowedthat the
coordination compoundsof larusan with Fe(ll), Co(ll), Ni(ll), and Cu(ll) succinateshave an
octahedralconfiguration.

Keywords: coordination complex,ligand, central atom, configuration, diffuse reflectance
electron spectroscopypoctahedral, heteroatom,metal, larusan, infrared spectroscopypyridine
ring, elemental analysis,derivative thermogravimetricanalysis,thermogravimetry X-ray phase,
X-ray diffraction, succinate,salt, physical, chemical,denticity, iron (II), cobalt (II), nickel (II),
copper(ll), zinc,chemistry strategy,diethyl nicotinamide vibration, frequencycarbon,hydrogen,
nitrogen, method, mone and bidentate, synthesis,spectrum,intensity, individual, component,
crystallattice.

Kirish. Respublikamizdalib borilayotgankenggamrovliislohotlarjarayonida
kimyo va gazkimyosisohalariningrivojlanishigaalohida H  WdaERib), jumladan,
20222026 yillarga PR 1O M D 0aOdd Q1 EH N L V VErBdqQigpts@ategiyasida
[1] 3 kimyo va gazkimyosi sohalarinirivojlantirish va tabiiy gaznigaytaishlash
darajasini8 foizdan 20 foizga yetkazishorgali kimyo sanoatida2 milliard AQSH
dollariga teng mahsulotishlab F KL T D U.L KikKyo, neftgaz, energetika,kon-
metallurgiya, transport kabi tarmoglardagi23 ta yirik korxona xalgaro kredit
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reytinglarini olish orqgali ichki va tashgi moliyaviy bozorlarga mustagil chiqib,
investitsiyaloyihalari uchun R p JA.D E Gdlqilishini W D | P L B D\ \AKtVor
vazifalarbelgilabberilgan.

Famatsevtika sohasida T R 41 O O D Q mOnGAusui§atlargaega yangi
kimyoviy birikmalarni sintez qilish, tuzilishini, fizikaviy va kimyoviy xossalarini
tadgiq etish hozirgi zamon kimyosining dolzarb muammolaridanbiri hisoblanadi.
2 1] L 3d3 xususiyatlargaega bo'lgan 3d-metallarning geterotsiklik amidlar bilan
hosil gilgan koordinatsionbirikmalari mazkur \ R p Q D (katha &h@rblyatkasbetadi
[3-5].

Jahondava respublikamizdadorivor xususiyatgaega E R pu Ckd®@dhatsion
birikmalarniolish E R p\ Lbi i§dDorilmiy -tadgiqotishlari olib borilgan. Tadgigotlar
natijasidafarmatsevtikasohasiamaliotida T R p O Okbitd@d Diorivor kompleks
birikmalar sintez gilingan va ishlab chigilgan. Sintez gilingan koordinatsion
birikmalarning tarkibi, fizik-kimyoviy xossalaritadqiq etilgan, ularni olish usullari
takomillashtirilgan3-7].

Mavzuga oid adabiyotlar tahlili. Nikotinamid - nikotin kislotaamidi (NKA)
molekulasidauchtadonoratomigaegava komplekshosil E R § O LtiNdEn@&iigand
sifatida birikadi. Birog, ma'lum adabiymanbalartahlili shuniko'rsatadiki,hosilalar
(dietilnikotinamid molekulakri) metallning tabiati va sintez sharoitlariga garab,
mona vabidentatligandlarsifatidareaksiyagirishadi[3-6].

Barcha nikotinamid birikmalaridan farqli ravishda
Co(NKA),; 2H,0 fNO3), AGO tarkibli kompleksdagixalga F K R p] Xtédaaish
chastotasi Ru]JD UL Vicramaydd v(CO) bandi koordinatsiyalanmagan
nikotinamidspektriganisbatan78 sm! gapasayadibu NKA molekulasiningkarbonil
guruhinikislorodatomiorqali koordinatsiyalanishiningatijasidir.

Tadgigot metodologiyasi. Metallarning NKA bilan rodanitt, tiosiyanat va
psevdogalogenikompleks birikmalari tadqiqg etilgan. NKA molekulasiva kislota
ligandlarini  koordinatsiyalanish usullari N R p UV D WaL Gihe2) gilingan
komplekslarninguzilishi taklif gilingan. Magolamualliflari marganestemir, kobalt,
nikel, kadmiyva molibdenningNKA bilan aralashkoordinatsiorbirikmalarini sintez
gilgan, shuningdekuning hosilalarini elektron, IQ spektroskopiyasiva rentgen
difraksiontahlil usullaribilan R <U J D [8,RD Qermaniy(lV) xlorid; galogemdlar,
marganetsningodianidlari (I1); nitratlar, nikel bromidlari (11), rux, kadmiy, kobalt
(I1); bromidlar, xloratlar, sulfatlar, siyanatlar,temir xloridlar; formatlar, ftivazid,
larusan,saluzidva metazidbilan marganetqll), kobalt (II) va nikel (1) atsetatlari
bilan kompleks birikmalar sintez gilingan, ularning tarkibi, R ] Lxb8igi, fizik-
kimyoviy xossalarivatuzilishi tadgigietilgan[10-13].

Tahlil va natijalar. Ikki valentli 3d-metallar suksinatlari bilan larusan
kompleksbirikmalarining derivatografik termik tahlili natijalarigamuvofiq, Larusan
va uning temir (1), kobalt (II), nikel (lI), mis (II) va rux suksinatlar bilan
koordinatsion birikmalarining termolizi ERpu\LFEBULYWRJUDILN PD
1-jadvaldakeltirilgan.
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1-jadval
Larusan va uning metall suksinatlar bilan koordinatsion birikmalarining
1Q yutilish spektrlaridagi tebranish chastotalari (sm*) tahlili

Koordinatsion Xalqani Xalganing
birikmalar V(NH), Amid -1, | Amid-1l, | Amid, [tebranishi |deformatsion
o (sm™) (sm™) (sm™) (sm™) VK, tebranishi,
tarkibi 4 1
(sm) (sm™)
Larusan (LAR) | 3390 1662 | 1520 | 1325 | 1599 1011%’5825’
Fe(CO0)2(CHo).- 1020, 1030,
SLAR3H,0 3370 1658 1530 1335 1611 1060, 1078
Co(COO)2(CHy) 1018, 1032,
SLARARO 3386 1656 1520 1340 1613 1060, 1070
. 1015, 1033,
N'(Z?_C/i?{)_g(gkg)z 3370 1650 1520 | 1330 1612 1055,

2 1070,1080
Cu(COO)2(CHy) 1020,1068,
SLARIMO 3420 1722 1520 1328 1613 1030
Zn(COO0)2(CHa)2: 1018, 1024,

STIAP- 30 3360 1662 1528 1332 1607 1066, 1086

Larusan monohidrati (LAR-H,O) ning isitish egri chizig‘ida endo-effektlar
130 °C, 193 °C, 280 °C, 325 °C, 395 °C va ekzo effektlar 530 °C va 670 °C da
kuzatiladi. Birinchi endoeffekt bitta suv molekulasini chigib ketishiga to‘g‘ri keladi.
Ikkinchi endoeffekt erkin larusan molekulasining erishi bilan tavsiflanadi. Keyingi
termal effektlarning tabiati larusanning gazsimon termoliz mahsulotlarini yoqish
orgali bosgichma-bosqgich parchalanishi bilan bog‘lig. 720 °C da termogravimetrik
tahlil egri chizig‘iga ko‘ra umumiy massa yo‘qolishi 96,55 foizni tashkil giladi.

Fe(CO0)2(CH2)2:2LAR-3H,0 tarkibidagi temir kompleksining
derivatogrammasining gizdirish egri chizig'ida 146 °C da bitta endotermik effekt va
beshta ekzotermik ta’siri aniglangan. Birinchi endoeffekt kompleksning suvsizlanishi
bilan tavsiflanadi. Ekzotermik ta’sirlarning paydo bo‘lishi kompleksning organik
gismining bosgichma-bosgich parchalanishi bilan bog‘liq. Termolizning yakuniy
mahsuloti Fe,O3; va kompleksning parchalanmaydigan gismidir. 645 °C haroratda
massa yo‘qotish 67,89 foizni tashkil giladi.

Tadgiqotlar natijalariga muvofiq Fe(l1), Co(ll), Ni(ll) va Zn komplekslarida
suksinat dianioni markaziy molekulalar bilan muvofiglashtirilgan ikkita molekula
koordinatsiyasining bidentatli ko‘prik Tyswmummam namoyon etishi ko‘rsatilgan.
Larusanni ikki molekulasining muvofiglashuvi tufayli to‘ldirilgan oktaedrik
konfiguratsiyasiga ega bo'lgan ionlar hisoblanadi. Sintez gilingan koordinatsion
birikmalar polimer tuzilishga ega (1-rasm).
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1-rasm. Fe(I1), Co(ll), Ni(ll), Zn suksinat komplekslarining larusan bilan
hosil gilgan tuzilishi

Xulosa va takliflar. 1. Tadgiqotlar natijasida temir (I1), kobalt (1), nikel (11),
mis (1) va rux suksinatlarining larusan bilan koordinatsion birikmalarini sintez gilsh
usullari ishlab chiqildi. Larusanning Fe(ll), Co(ll), Ni(ll), Cu(ll), va Zn bilan 5 ta
suksinatli komplekslari gattiq holatda ajratib olindi.

2. Sintez gilingan komplekslarning tarkibi elementar tahlili va rentgenofazali
usul bilan aniglandi, koordinatsion birikmalarning o‘ziga xos koordinatsiyasi va
tuzilishi 1Q spektroskopiya, diffuzaks etuvchi spektroskopiya, derivatografik termik
tahlil, termogravimetriya usullari asosida tadqiq etildi.

2. Spektroskopik ma’lumotlar tahlili asosida mapycan mawranm cudartuaa,
koopaunaron birikmalarida koordinatsiyasi piridin xalgasining azot geteroatomi
orgali sodir bo‘lishi aniglandi.

3. Diffuzaks etuvchi spektroskopiya tadgiqoti natijalarini o‘rganish asosida
larusanning koordinatsion birikmalari Fe(Il), Co(Il), Ni(ll), Cu(ll), suksinatlari bilan
oktaedr konfiguratsiyaga ega ekanligi aniglandi.

Foydalanilgan adabiyotlar ro ‘yxati:

1.0°zbekiston Respublikasi Prezidentining 2022-yil 28-yanvardagi “2022-2026 yillarga
mo‘ljallangan Yangi O‘zbekistonning taraqqiyot strategiyasi to‘g‘risida”gi PF-60-son Farmoni.

2. Oc‘zbekiston Respublikasi Prezidentining 2021-yil 13-fevraldagi “Kimyo sanoati
korxonalarini yanada isloh qilish va moliyaviy sog‘lomlashtirish, yuqori qo‘shilgan giymatli
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Tawkenmckuti 20cy0apcmeeH bl MEXHUYeCKUll YHU8epcumem
VJIK: 971.213

PA3BPABOTKA METO/JIUKHA OITPEAEJIEHUA BPEMEHHU
OCBOBOXKJIEHUA KOMITPECCOPHOI'O
AT'PEI'ATA IIPU ABAPUH

Annomayun. Komnpeccopuvie cmanyuy,  OONCUMHbIE — KOMNPECCOPHble — CMAHYUU,
2a30HAZHemamenbHble KOMNPECCOpHble CMAaHyuu (UCNONb3YIOMcsa Ol U3eleyeHus Hepmu,
Konoencama uz niacma — Cycling process) umenu u 6yoymes umems Kiouegyio poib npu 0o0wiue u
MPAHCNOPMUPOBKE Vee8000p0008. Texnonococuueckuil npooyKm OAHHBIX V3108 — NPUPOOHBIU 2a3
8 OONUUHCMBO CNYYaAe8 uMeem BblCOKOe O0asleHuUe, BbICOKVIO meMnepamypy (nocie coicamust),
a makxce 6 ceoem cocmase coodepxcum abpaszuenvle, Kucivle Komnonenmsl. Kpome moeo,
8 V211e8000POOHOU NPOMBIUIEHHOCU HE0OX00UMO 00pamums SHUMAHUE K NONCAPoOe30nacHoCmu
U3-3a JIeK2OBOCNIIAMEHAIOWUXCA U  B3PbIBOONACHO20 cbipbs. Llenvio Odamno2o uccredosanus
SABNAEMCST OYEHKA BPEMEHU 0CB0D0INCOCHUs. TUHUU KOMIPUMUPOBAHUSL NPU ABPULIHBIX CIAVUASIX.
B xo00e uccredosanus 8 OCHOBHOM UCHONBL308AHbI CYWeECMEYIOWUe MmeopemuiecKue 3HAHUs No
MEPMOOUHAMUKE NPOYECCA KOMIPUMUPOBAHUS, UCIEUEHUIO 2A3A Yepe3 OMEepCmusi, MamepuaibHo-
meniosomy Oaniaucy npooykma aunuu. /s pewenus 3a0a4u UCnOIb308aH KOMIJIEKCHbLU NOOX00
om OUCYUNIUH, KAK . MEPMOOUHAMUKA, SUOPAGIUKA, 2a300uHamuxa, u m.n. B pesynomame
UCCe0068aHUsl pa3zpabomana Memoouka onpeoesenus pemMeHU ONnyCmouleHUus MexHoLI02UIecKo20
y3na. JlanHoe okazanoce @yukyueu yciosus npoyecca (OasieHue, memnepamypa), Ce0uUcmed
npooykma  (npou3eo0umenbHOCmb,  COCMaAs,  NJIOMHOCMb,  6S3KOCMb) U NAPAMEmpos
mexnonoeuueckol unuu (ceomempuieckue Xapakmepucmuky y3id: pasmep ceueHus, oovem,).

Knrouesvie cnosa: xomnpeccop, 00X#CUMHASL KOMNPECCOPHAs CMAHYUs, OpOCceluposanue,
ucmeyeHue 2azd, MamepualbHO-Menyiogol OAlaHC, JUHUSA KOMNPUMUPOBAHUS, HAZHemaHue,
gcacviganue.

A.l. Saparalieva
S.Sh.Khabibullaev
M.A.Eshmukhamedov

Tashkent State Technical University

DEVELOPMENT OF A METHOD FOR DETERMINING THE
RELEASE TIME OF A COMPRESSOR UNIT IN THE
EVENT OF AN EMERGENCY

Abstract. Compressor stations, booster compressor stations, gas injection compressor
stations (used to extract oil, condensate from the reservoir — cycling process) have had and will
have a key role in the extraction and transportation of hydrocarbons. The technological product of
these units — natural gas in most cases has high pressure, high temperature (after compression),
and also contains abrasive, acidic components. In addition, in the hydrocarbon industry it is
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necessaryo pay attentionto fire safetydueto flammableand explosiveraw materials.Thepurpose
of this studyis to estimatethetime of releaseof the compressiorine in emergencgasesThestudy
mainly usedexistingtheoreticalknowledgeon the thermodynamicsf the compressiomprocessgas
outflowthroughholes,and the materiatthermalbalanceof the line product. To solvethe problem,
an integrated approach was used from disciplines such as: thermodynamicshydraulics, gas
dynamicsetc. Asa resultof the study,a methodfor determiningthe emptyingtime of a procesaunit
was developed.This turned out to be a function of processconditions (pressure,temperature),
product properties (productivity, composition,density, viscosity) and processline parameters
(geometriccharacteristicof the unit: crosssectionsize,volume).
Key words: Compressorpoostercompressr station,throttling, gasoutflow, materiatheat
balance,compressiotine, discharge suction
A.l.Saparalieva
S.Sh.Habibullaev
M.A.Eshmuxamedov
Toshkentavlattexnikauniversiteti

AVARIYA HOLATIDA KOMPRESSOR AGREGATINI
%2U6+3$7 \GAQTINI ANIQLASH USLUBIYATINI
ISHLAB CHIQISH

Annotatsiya Kompressor stansiyalari, kuchaytiruvchi kompressor stansiyalari, gaz
haydovchkompressostansiyalari(gatlamdamneft, kondensablish uchunishlatiladigan- aylanma
jarayon) uglevodorodlarnigazib olish va tashishdaasosiyrol R p\Q Duab@dankeyin ham
shundayE R pdoladt. Ushbugurilmalarning texnologikmahsuloti- tabiiy gaz N R lppBarda yuqori
bosimgayuqgori haroratga(sigishdankeyin)ega,shuningdekabraziv,kislotali komponentlarniR ]
ichiga oladi. Bundan tashqari, uglevodorod sanoatida \R Q J & @ortlash xavfi ERuOJD Q
xomashyolartufayli \ R Q J padvflizligiga H T W Q& d&ish zarur. Ushbu tadgiqotning magsadi
avariya holatlarida sigish liniyasini E R pV Kxg¥hi Yaholashdaniborat. Tadgigotdaasosan
sigilish jarayonining termodinamikasiteshiklar orgali gazningchiqishi va chizigli mahsulotning
moddiyissiqlik balansi E R p\ Lnfakj nazariy bilimlardan foydalanilgan.Muammonihal gilish
uchuntermodinamikagidravlika, gazdinamikasiva boshqgalarkabi fanlardanintegratsiyalashgan
yondashuvT R p O O DaQdigotlarinatijasida texnologikqurilmaning E R p V K\uaquiri &rkglash
usuliishlab chiqildi. Bu jarayon sharoitlari (bosim,harorat), mahsulotxususiyatlari(unumdorlik,
tarkib, zichlik, govushqgqglik) va texnologik liniya parametrlari (agregatning geometrik
xususiyatlari:kesim R g O F Kdjni)lfunksiyasiE R paDigdt

Tayanchiboralar: kompressorkuchaytiruvchikompressostansiyasidrossellashgazning
chiqishi,materiatissiqlik balansi,sigish liniyasi, haydash,V RpU L V K

<\_" gbjbjh*rgurzyg\ey I|kYygblbahkgh\gwg j]lhj_ _knbjkh\
kujv_freyi_j_jZ[hldm]e_ \h* hjh®mh\fij _kkhjgulZgpbDK
"h bfgudhfij_kkhjkidZgpbbDK]zZahgZ]lg_I|Zldévgukkhjgu_
klZgpblbkihevam#%éklyale q gbiylbdhg” Zd kb ai e Z k IZcycling
procesy bf _eb[m~Amb¥_IwWdexq_\mxevjb *hJuqgbljZgkihjlbjh\d _
mle_\h hjhtj\jhr*guc]Zzabf__Ihkh[_ghkdBd\aju\hhiZkghklv
e _]dh\hkiezf gy Yakhdh”"Z\e gbdhlhju mqgblu\Zxlkjb
ijh_dlibjh\Zgwhkiempbleynw|[ ki_q _[gkyhiZkghklb

< jZ[hllijhZgZebabjhk¥ZXgipblgzZ]Zahdhfij_kkhkgzogpbyo
fZ]bkljZzevd@aphijh\h'zklZIbklbdg nl_]ZalhZkegZb[he
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ihI\_juggufld Z\Zjbyy\eyxlkly_ hjl]ZgbazpddhjujZ[hlZXx]
kijbjh~rguiZahth klZlbklbqg_Kdlgfgufidheb% Z\Zjbk\yaZgu
kijbjhrguffZzahfBagbogZb[hevr@Zkly 30% \hagbdZxdaZ
g_\_jghthckl\bhyjkem b\Zxsi_JjkhgzZz2®6 b20% \ihke_ "kl\bb
]Jim[uwZjmr_gbcogheh]bqg_kjdhip]lhkkzhldzZzgZ[hluaZsblguo
mkljhckIRhhI\ _TklI\_ gigtke ~kl\by&lZeih\ubou[jhkh\]ZaZgZ
DKy\eyxlKkyyhevrbgklRkémqgzZh\zZj\ajulih Zjk\aju\hf. 1Zd" _
gZ[ex"NZ jikkkk b\Zigibom!| _qHd].

Ih ijZ\beZf_ahizZkgwmakiemzZ| Al kkhjgmélZ g h \thad
g_h[oh*hkdZgh\eb\Al&¥ kemqg[Z]:\

-\ kemqZlio pbZevghtmkfhlj _ggbagkljmdplgbZgbaZpbhb
balhlh\bj] _ey

- dh]rzfzghf_ljpgZex[hcklimi_gthfij _kkhjzZz lzZzd _gZ
049 _|1Zl _eveghghihdZau\lZ2ZN\e dlbir "himklbfh]h

- dh]*dZghf_ljkubkl_fufZadfb oZgba¥t¥ww ™ gbindzZaul\zZxl
NZ\e _gdb A“himklbfhj]lht _eZ

- ijb\g_aZzZighfdjZs _gbb*ZqglhoeZ "Zxs\hé¢ubeb*jm]hc
Z\Zjbcghcbkijz\gtkillbl fluoezZ fby

- dh]*Zkeurguklmdm”Zjy dhfij_kkhpeb”\b]Zl _ebeb
h[gZjm  lgog bkijZ\ghkhbhjuh]mijb\_kl#Z\Zjpbb

- keb _fi_jZImkzZZIh]\ma"maz_ij "~ evghimklbfdljfu
mklZgh\e ig&khlejlhifj]ZgbaZipdlhlh\b)] ey

-ijbih Zj,_

- ijb ihy\e _gbdZiZoZjb beb~ufZ ba dhfij_kkhjkZeb
we_dljh*\Db}Zl ey

-ijbazf_lgmf\_ebq \PdpZpbdbhfij kkhywe dlIjh*\b]dl_ey
Afm]bwaeh)

GZijbf_j\ kemg4dh ZjZhkms_kl\ey Z\NAjbcghklZgh\dZ
dhfij _kkhjgm&lZgh\dkms_kl\lkwhk\h[h ~ glb ogheh]bqg_kdhc
ebgbblijbjhrgh]BaZekhojZzg _mpbeghklghiHgm~"h\Zgby

lhjy*hdhklZgh\dbklZgh\dib "mkfzZljb\Z \Iky_ckl\mxsbo
1jZ\beZp ahiZkgWwdkiemzZI|lZpbbdlZGZ| ogheh]bqg_kdht_
hiyaZl _eiyghmkfZljb\Zr&gyuymqggbelZ\IhfZlbqg_kighgu‘ey
Z\ZjbcghitklZzgh\dZahi_j dZgb\zZxzsjlhzlZz=1: K[jhk b
ihke "mxk b]ZgpZalzkms_ kl\eynZ#dyevigbkl fh¢t dlZz

>eyihgbfZgbyhp kK4jhk¥ZakX Zlfhkn_gnj_ajhkk_evgh _
mkljhckblkhevah\dgtohMjZagudkpbieKgfijhp_kkey Iky
| jfhrbgZfbq_Kkldaddfdzdf _gyxlkyzZjzf ljudhlhjuhij_ " eyxl
khkihygblykl fuBf_ _If klhfZl _jbZevVvgileh\hgZeZgilkh*mdlZ
ithwihfmhokihevahVeeithgbfZgbyfiziz® _gbBy\e gbkbkl f_
LZzdlZzd&[jhb”™ §_ j ghkk_bkihevahwdg djhkk _ebjh\g@gjby
km b\Zxskhieh
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GZb[hely euihke ~kl\kyyazZglkujZajmr_gbwé f glh\
dhfij_kkhjguanklZgh\hd ihke_"mxsbfbkl_q_gb_1zZaZz
G_ihkj_~klI\_ggbfpbgzid\zZjblk\aju\htdhfij kkhjgmbklZgh\hd
dzZodhdzZau\gZdIbdfA]lmllulv

- qj_af_jgith\ur_gbl _fi_jZImkiZlh]tha"mlwiZ j ]1j \Zgb _
gZkldtfij kkhjghkdzZgh\db

-iuevghkvezZ ghlkd¥kZku\Z \hlmJhmo Z

-jZajyNiZlbqg_katre]hdljbgZ kI\

- [ukljhih\ur_gb*Z\e gy modhfij kkhjghkdZgh\ar
Ahimklbfh]h

-g_ijZ\bevghiglZdhfij _kkhjghkdzZgh\db

- g_ijZ\bevgAydkiemzlzZzpddyfij _kkhjghmklZgh\db
g_m”h\e I|\hjbl nreovigitdr [&].

P _ev®ZgghZ[hlw\ey IRy gdZ f gbhk\h[h "~ glhygImjZ
=1: hll _ogheh]bq_ Jahgh [h[_ahiZkdH¥ij kkhjgdl¢ ]Zjb
Z\Zjbblih  ZjZ2ey*hklb"  glklZ\e gghebij "~ e lgau "mxsb _
azZ™"Zqb

1. BamglglvjfZlbtgjliz\h\urhdmf_ _ghy_ ahiZkghdkiemZI|Zpbb
DK>DK
Bamgblwgheh]bqg klod fileK>D K
Dhfie_dkgmagbjllvp _KKjhklZa® j reZzd evgimkl fm
JZajZ[hlZIMm "bgakqg NjZf gkl _q_ ¢bsg j b\ _jklby
ljbf_gbl\ZajzZ[hlZgigmx*bdimij ~ e gditmdIm
. KA _eAlbAh?Muhijh\_~ ggbkrke ~h\Zgbx
Ebl _jZImjglhahj

>eyihgbfZghlyVy i glbamg _ggoKfbbamqgZ ifiinde fub ey
bamq_dgbiwlZjzZ[hlih wlhcl _f_ijhZgZebabjh\dogddbklZlvb
A cki\mxsphjfZzlibtYgjiz\h\u~hdmf_glwZr_&ljZgb \ *jm]bo
kljZgZBamgyZ[hluhim[ebdh\Zgdgbgk2G00]h~h\

:gZebabl jZImjhm | f < jZ[hl: : Emdvyghkihs kl\le gZ
hp _gdiZ f gk[jhkZZ\e _gbZaX ]Zahijh\hitb hldju\Zgbbh
ihkj ~kI\tkkh_gBkke_ "~h\Zghb\ * gwhkgh\klzg”Zjlgh&jbb
Z"B[Zlbg_ kdhBh g gbhdazl ameviZdheemq ggu”h\e I\hjbeb
1j_"klZ\bl_aeb¢fuazZdZaqgqbdigZgh]Bkq IE*gZdad™_ _ky _mql_gZ
nhjfzl\_jklbgy j dhlhjujhbkohMNokl q gd¥d g jZkkfhlj _gu
\hafh ghkhly\e gh9Zjguveg§]Za

ljb bamqg_dbbgheh]bq kkddoKb >DKhij ~ e ghhhghb
bf xlZgZeh]lbqgqgmxgheh]bg_ kdmxHkh[_gdh “moh”gulo
\uoh”gudZghbhkihevamxXlkly bl ogheh]bqg nkaéd& Zjbkmgd _
lbah[jZ igdVv_ogheh]bq |Kdgibgbdbhfijbfbjh\Zgby

AN KwuljZgglm&Zfm[t _dN7 jZkiheh ajigéd\lhfZlbg_kdb _
BDV-105 bBDV- 107, ihkegbgZkiheh  "gakk _ evimkljhckROZL10

O UAWN
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1 RO-111 coOTBETCTBEHHO.

3. Kommpeccop

7.ABTOMaTHYECKUE KPAHBI U
JPOCCEINIBHBIC YCTPOHCTBA AT
aBapuitHoro cOpoca ra3a Ha ¢axen

1.Bxoxusie 2 Cemaparop 4. Armaparst 5 Cenaparo 6.Berxonuelie
aBTOMAaTHYECKHE . BO3LYIIHOTO N aBTOMAaTHYECKHE
KDAHDL BXOJHOU \ P BBIXOAHOU
p OXJIKICHUS KpaHBI

Puc. 1. Ilymov mexnonozuueckozo 2aza 6 a1unuu komnpumuposanus KC, /IKC.

Co3nanHasi HAMU METOJIMKA pacyeTa OCHOBaHA Ha 3aKOHAaX (PyHIaMEHTAIbHBIX
HayK, a TakkKe paboT ydeHbIX B OOJACTH a’dpOJUHAMHUKH M HE(TEra3oJ00bIYH.
®opmyna 1 npeobpazoBaHa U3 ypaBHEHUS UCTOILECHUS 3aJI€KHU MIPU pa3pabOTKe.
Pr _ As (1 _ G ) (1)
Eyp £y GI:IEIII.
rae, P — ngaBiieHue B HadaubHbI (P1n) w Texymmid (Pi;) MomeHTBI, Z —
kod(ummeHT cBepxckumaemMoctd, G — MacCOBBIM PacxXxoa B TEKYINIUH MOMEHT H
o0111ee 3a UCTEKIINI EPUOI.
Jliig onpenenenus pacxoia UCIoJb30Bajach Gpopmyna 2:

k P 2 E
G=f2(Z-2(s-p7)] @
B dopmyne 2 f — mmomans monepeyHoro ceueHus MOToka, K- koadduiueHt

P o o
anuabaThl rasa, f = —= — OTHOIICHHE IABJICHHIA OKPY)KAIOIICH Cpeabl M JaBJICHUS
251

B CUCTeME, Vi - YIeIbHBINA 00beM raza. [lpunsto f=0,546, Tak Kak TE€XHOJIOTHUYECKHI
MIPUPOJIHBIN Ta3 SBISETCS MHOTOATOMHBIM Ta30M. B KOHIIE MeTOIMKa MpOBEpEHa IS
pa3IMYHBIX CIIEHAPWEB, U MOTYYEHBI COOTBETCTBYIOIINE PE3YIbTATHI.

Metononoruss uccjienoBanus. J[as omnpeneneHUs BPEMEHH HWCTEUYCHUSA
MCIIOJIb30BaHO HAOIIO/IEHHE TeMITa M3MEHEHUs NaBlieHUs. Tak Kak MCTeYeHHe rasa
MPOUCXOANUT NMPH HATMYUH PA3HOCTH JABICHUMN, CACTaHbl THIIOTE3bI O TOM, YTO BPEMS
WCTEUYCHUsI PaBEH BPEMEHHU, 3a KOTOPOE MPUPABHUBAIOTCS BHEIIHEE ABJICHHE U
BHYTpEHHEE JlaBlieHMe B cucTeMe. TemMn W3MEHEHUsA JaBJICHUS pPACCUUTaH
aHAJIOTUYHO TEMITy M3MEHEHHMsI IJIACTOBOIO JaBJEHUS INPHU J00bIYEe ra3000pa3zHOTO
yIIeBOOpoAa. 3/JeCh YUTE€HO, YTO CHUCTEMa He MOpHUCTas Cpeaa, a CocyA MOoJ
naBieHueM.  lcreyeHne — NMpOMCXOOUT  Yepe3  JIpOcCelbHbIE  YCTPOICTBa
C OIpeNIeJICHHBIM JUAMETPOM.

Ha pucynkax 2 m 3 m300paxkeHbl TEMIbl MU3MEHEHHUS MIaBIICHUS BO BpEMs
aBapuifHOro cobpoca raza Ha Qaxen Ui JBYX PEXKHUMOB, KOTOPbIE OTIMYAIOTCA
MoJIOKEHUsIMU KpaHoB. Mcxons u3 paccyxiaeHud QyHIaMeHTaabHOM (DU3UKH, UYTO
ra3 JIBUKETCS B CTOPOHY MEHBIIETO [aBICHHUS, HAa PHCYHKE 2 OIICHEH MPOIECC

27




“FAVQULODDA VAZIYATLAR VAZIRLIGI AKADEMIYASI AXBOROTNOMASI” ILMIY JURNALI 2025, Ne3 (5)

ucteuenus 0ombire 13 mun. [Tocne 9-oit munyThl (540 cexkyHa) TeMI MOMEHSIICS 3a
CYET OTKPBITHS BTOPOro aBapuiiHoro kpana BDV-107.

~
L1
/7

'

Hdasnenue, MlMa
[d

w o~ oo [==] o [} =] [==] w (] o0 (==
— — ol [a2] [as] =t =+ Ta] w w =~ [~ =] [=a1
Bpema, cek

- em P e— )

Puc.2. H3menenusn oasnenus 6 npouecce copoca 2aza na gpaxen (1-pescum)

i
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HaeaeHue, Mlla

o © o Q 3 o Q Q9 o 3 o Q 9 o 3 2 @ © ©o © © o o o o
Lo o~ . [ e [ s S = Q LW o 0 = o L o @ g o
- = o mMm Mm F T D W M~ M~ W 2 O A &M ¥a]
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Bpema, cer

Puc.3. H3menenusn oasnenus 6 npoyecce copoca 2aza na paxen (1-pescum)

AHaiu3 U pe3yabTaThbl. 2-0i pexxuM (puc.3) XapakTepu3yeTcss UCTeUECHUEM
tonbko 1o BDV-105, u3-3a MeHbIIeH IUIOMAAM HCTEYCHHUS 110 CPaBHEHHUIO C
1-pesxxuMoM Bpemsi coOpoca paccuuTano 6osbiie 22 MmunHyThI (1320 cexyHn).

B Ttabnumne 1 mpuBeneHB OCHOBHBIE TMapaMeTphl, KOTOPHIE XapaKTEPHU3YIOT
pexum 1. A Takke pe3ynbTar pacdyera BpeMeHU aBapuiiHOro BbeIOpoca ['TIA B

MUHYTaX.
XapaKkTepuCTUKH PEXUMOB TPUBEACHBI HUKE B Tabnumax 1 u 2.
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LZ[ebhZ
OZjzdl jbkbhddbmevliZlkig jlZ bfZ.
1-j_bf
J, F1Z ‘,]f’zliéz <j_fy
AZ\e —! BDV- | BDV- . Z\Zjbcg
LIDG| \ ghgrn 92UCNT “ins | 107 <uohfZad_j_a| "\ Tinkz
o N badhgln o
=1: _ 0 =1: fbg
0 4,50 246 | hidju] azdjl RO-110(Dn=54 ff
1 3,86 211 | hidju| azdj| RO110(Dn =54 ff
2 3,31 1,81 | hidju] azdj| RO-110(Dn =54 ff
3 2,83 155 | hidju| aZzdjl RO-110(Dn =54 ff
4 2,41 1,32 | hidju] azdj| RO-110(Dn =54 ff
5 2,05 1,12 | hidju| aZzdjl RO-110(Dn =54 ff
6 1,75 0,96 | hidju] azdj| RO110(Dn =54 ff
7 1,48 0,81 | hldju] aZzdj| RO110(Dn =54 ff
8 1,26 0,69 hidju| aZzdj| RO110(Dn =54 ff
9 1,06 058 | hidju| azdjl RO110(Dn =54 ff
. .| RO-110(Dh =54 ff
9,38 1,00 0,55 hidju| hidju RO-111 (D =82 f f 13,5
. .| RO-110(Dh =54 ff
10 0,71 0,39 hidju| hlidju RO-111 (D =82 ff
. .| RO-110(Dnh =54 ff
11 0,40 0,22 hidju| hlidju RO-111 (D =82 f f
: .| RO-110(Dnhi=54 ff
12 0,23 0,13 hidju| hlidju RO-111 (D =82 f f
: .| RO-110(Dnhi=54 ff
13 0,13 0,07 hidju| hlidju RO-111 (D =82 f f
: .| RO-110(Dnhi=54 ff
13,5 0,10 0,05 hidju| hidju RO-111 (D =82 f f

LZ[ebRZh” _ j'bdgZeh]bgbdiggukl-hc*eWlhjh]h_"bfz
<j_"bfl ijb agZg_gWwhe gbh¥\oh”1l FIZ hidju\Z_IW©jhc
Z\ZjbcgdjZgvlitkkemqZ gliod k _dm @38 fbg

LZ[ebhZ
OZjZdbklbddy _amevljZlkiq jlZ bfZ2.
2] _"bf
J, F1Z \E’Zlilezg <i_ty
rZ\e —9 BpvV- | BDV- . Z\Zjbcg
LIDGI\ ghgin AUYON"T Tio5 | 107 <uohfZad_j_a| "\ 1ink2
o badhglm .
=1 _ 1 =1: fbg
0 4,50 2,46 hidju| azdj| RO110(Dn =54 ff
1 3,87 2,11 hidju| azdj| RO110(Dn =54 ff
2 3,31 1,81 hidju| azdj| RO110(Dn =54 ff -
3 2,83 1,55 hidju| azdj| RO110(Dn =54 ff !
4 2,42 1,32 hidju| azdj| RO110(Dn =54 ff
5 2,06 1,12 hidju| azdj| RO110(Dn =54 ff
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6 1,75 0,96 hdjull azdj| RO-110(Dni=54 ff
7 1,49 0,81 hidju| azdj| RO110(Dn=54 ff
8 1,26 0,69 hidju| aZzdjy RO110(Dni=54 ff
9 1,07 0,58 hidju| aZzdjy RO110(Dn =54 ff
10 0,90 0,49 hidju| azdj| RO110(Dn=54 ff
11 0,76 0,42 hidju| aZal| RO110(Dni=54 ff
12 0,64 0,35 hidju| azdj| RO110(Dn=54 ff
13 0,54 0,30 hidju| aZzdjy RO110(Dn =54 ff
14 0,46 0,25 hidju| azdj| RO110(Dn=54 ff
15 0,39 0,21 hidju| aZzdjy RO110(Dn =54 ff
16 0,33 0,18 hidju| azdj| RO110(Dn=54 ff
17 0,27 0,15 hidju| azdj| RO110(Dn=54 ff
18 0,23 0,13 hidju| aZzdjy RO110(Dni=54 ff
19 0,19 0,11 hidju| azdj| RO110(Dn =54 ff
20 0,16 0,09 hidju| aZzdjy RO110(Dni=54 ff
21 0,14 0,07 hidju| azdj| RO110(Dn=54 ff
22 0,12 0,06 hidju| aZzdjy RO110(Dn =54 ff
22,9 0,10 0,05 hidju| aZzdjy RO110(Dni=54 ff

<j_"bf2\ _kvjhp_kikkl _q_dphyokoh?ithih*ghfi\Zjbcghfm
djZBDV-105q_j "ghkk_evgkljhckRO10 " "bZf_ |jBF ff

>Zggdylh*"bdZajZ[hlZghfhsvxMS Excel glhh[_ki_qgb\zZ _|
AhkimighkiphklZIZihgbfZgpbevrbgklithwevah\Zl jhd Ih]h
kms_ kl\m\thafh ghklvz mkh\ _jr _gkl\h\Zéy ihevah\Zl e c
G_"hklzldiaflghkgblZlylha” kg mqgblu\ZxlkyZjhlb nhjfu
\k_ol _ogheh]bq_gdkb b hlkmlkI\mh[hkgh\Zgihb\bevghklb
j_amevlZih\*"Zevg_crZhlhjuieZgbjmxi[jZIblwgbfZgbgZ
bkijz\e _4dby i j gbke ggtilklZldh\

<u\h?ub ij_"eh” _gblybjhrgu¢zZzah~r~Z\e gbfhf I1klZlv
bklhggbdhjmigud\Zjbtke ~kli\@pb]lkljZzN"Zlx"bb hdjm ZxsZy
kj_ "Z Hkgh\gufhjbgbgzZfbwlbo zZz\Zjbcfh]ml klZIv hrb[db
h[kem b\Zxsi_JikhgZe&bih | _ogbqg_kidibklhygbjhjm~h\Zgbc
| ogheh]bq gZkdoc kemqgidhbkr_ kl\b¢b\h*ysbdbZ\Zjbcghf
hklZghddrij kkhjgaljh]1]Z6Z h[oh~fgh_gb\ljv. f_ghimklhr_gby
| ogheh]bgekdib

LZdbh[jZahYur _baeh  gfgdy"bdBEa\heyhp gbi\y f gb
bkl q dEwEal ogheh]bqg elbdbdn kgh\u\ZgkKnmg”~rZf glZevgu _
aZdhgunbabdblhem ggu j amevIZIlggZkg luh™h[j_gu”tey
ijb[ebabl _ewgpuaghdZevg cg fhjoh*"bkidpZzgAdHd” eBazl f
b \' eZ[hjZlhjguwokeh\byjh\ jblvijZ\bevghkbvih]j rghklv
j_amevlZIlh\

Kibkhlbbkihevah\ZgdhcjZImju

1. < DDhrdbf <FboZceh\ZfhrbgZfbq |ktZitykl q_@gBgHNizZjh\
lihp _k¥hkk_ebjh\ZjgAyZffbjh\Zggty [gimkh[bFhkd1883.52 kI ]
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HU.X . Kynoawees

Hoxmop ¢unocogpuu no mexnuueckum naykam (PhD), doyenm
Vuusepcumem obwecmeennoii bezonacnocmu

AJO.Ilen

Hoxmop ¢unocogpuu no mexnuueckum naykam (PhD), doyenm
Yuusepcumem obwecmeaennoti 6ezonacnocmu,

VJK: 614.841

POJIb CUCTEMbI BUAEOHABJIOAEHUA B OBECIIEYHEHUHN
MOKAPHOM BE3OIIACHOCTHU

Annomauun. Paccmompena ponv cucmem 6udeoHadno0eHuss 8 obecneuenuu nojiCapHou
bezonacHocmu 6 YCio8usax ypoanuzayuu U CmpemMumenbHo20 pocma 20pooCKoll UHGPaAcmpyKmypol,
Ux unmezpayus ¢ OpyeuMu Ccucmemamu 0Oe30nacHoCmu, 6blAGNeHA UX 3HAYUMOCMb, d MAKHCe
npoBedeH aHAIU3 COBPEMEHHbIX MEHOeHYUll U NepCneKmue paseumusi OauHOU 00aacmu
C UCNONb308AHUEM ANICOPUMMO8 MAWMUHHO20 O00YHeHUs, YMmO NO360JsAem Kamepam He MOJbKO
@ukcupoeams coObiMmus, HO U AHATUSUPOBAML UX 8 PEANbHOM 8peMeHU. Mo 0COOEHHO BAHNCHO
8 KOHmMeKcme NpeoOmepaujeHuss noxcapos, Maxk KaK UCKYCCMBEHHbIUL UHMeNIeKm CHocoOeH
Ovicmpee u moyHee pacno3HABAMb NPUSHAKU BO320PAHUS, YeM YeT0BEK.

Cospementbie mexHon02uu USpaiom adCHYIO pojib 8 3a0ayax no NOXCaApHoU 6e30nacHocmu
(npedynpeosicOeHue, oOHapydiceHue, onogeujerue, 38aKyayus, 3auuma U JTUKSUOAYUS NOHCAPA).
Ocobenno smo  kacaemcs cucmemvl OOHAPYJHCEHUS U ONOGEWeHUs O nojxcape, 20e
8UOCOHADNIIOEHUEe CMAHOBUNICS He NPOCMO OONOJIHUMENbHbIM UHCIPYMEHMOM, d HeomvbeMaemMoll
Yacmuio Yenou CUcmembl.

Hnmeepayus cucmem 6u0eoHAOMIO0EHUS ¢ OPYeUMU CUCMEMAMU NO360/em ONepamueHo
BLIABNIAMb NPUSHAKU NOACAPA, 4 MAaKdice IPGeKmusHo Ynpasiams Oetcmeusmu 26aKyayuu, Ymo
8 KOHEYHOM UMo2e CnOCoOCMEyen CRACEHUIO HCUZHEU U MUHUMU3AYUU Yiyepoa.

Kniwouegvie cnoea: euoeonadbniodenue, nodxcapuas 6e30nACHOCMb,  UCKYCCMBEHHbIIL
unmeniexm, meni08U3UOHHbIE KAMEPI, UHMeSPayUs, AsMoMamu3ayis, Ype3gbluainas CUumyayus.
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Texnikafanlari boyichafalsafadoktori (PhD), dotsent
Jamoatxavfsizligiuniversiteti

A.Y.Pen

Texnikafanlari boyichafalsafadoktori (PhD), dotsent
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VIDEONAZORAT TIZIMLARINING <21*u, XAVFSIZLIGINI
7$ 90 ,UASHDAGI ROLI

: g g hl Z p iWaqgoladaurbanizatsiyava shaharinfratuzilmasiningjadal R pV ERakitida
\R Q J pdv@@izligini W D P L Q @deokkz&iivtizimlarining roli, ularning boshqga xavfsizlik
tizimlari bilan integratsiyasi, ularning ahamiyatini aniglash, shuningdek ushbu sohani
rivojlantirishning hozirgi tendensiyalariva istigbollarini tahlil gilish N R p thigdadi. Fagat
vogealarniyozib olish, balki ularni real vaqtdatahlil gilish. Bu, aynigsa\ R Q J p L QdnL §ish
sharoitidajuda muhimdir,chunki V X Qifftéllekt \ R Q Jhpelg@arini odamlargagaragandatezroq
va anigroganiglashgagodir.

Zamonaviytexnologiyalar \ R Q J yaviQizligi vazifalarida (ogohlantirish, aniglash, xabar
berish, evakuatsiyagilish, himoyagqilish va \ R Q J p RQ R K Lruubixhkol R p\ QiDBu, aynigsa,
videokuzatuwafagat T R pV K LvBgit&gB, balki butun tizimning ajralmas gismiga aylanadigan
\ R Q J pdn@l@shva xabarberishtizimigataalluglidir.

Videokuzatustizimlarining boshgatizimlar bilan integratsiyasi\ R Q J @aldn@atlarini tedda
aniglash, shuningdek,evakuatsiyaishlarini samarali boshqgarishimkonini beradi, bu esa oxir-
ogibatodamlarninghayotinisaglabgolishva zararni minimallashtirishgayordamberadi.

Kalit VR u]@daakuzatuv,\ R Q J xavi®izligi, V X Qifitellekt, termal tasvir kameralari,
integratsiya,avtomatlashtirishfavquloddavaziyat.

|.Kuldashev
Doctor of Philosophy in Technical Sciences (PhD),
Associate Professor
Universityof Public Safety
A.Y.Pen
Doctor of Philosophy in Technical Sciences (PhD),
AssociateProfessor
Universityof Public Safety

THE ROLE OF VIDEO SURVEILLANCE SYSTEMSIN ENSURING
FIRE SAFETY

Abstract. Thearticle considersthe role of videosurveillancesystemsn ensuringfire safety
in conditionsof urbanizationand rapid growth of urbaninfrastructure their integrationwith other
security systemsjdentification of their significance,as well as analysisof current trends and
prospectsfor the developmentof this area using machine learning algorithms, which allows
camerasnot only to record events,but also to analyzethemin real time. This is especially
importantin the contextof fire prevention,as artificial intelligenceis able to detectsignsof fire
fasterandmoreaccuratelythanhumans.

Modern technologiesplay an important role in fire safetytasks (prevention,detection,
notification, evacuation,protection, and fire suppression).This is especiallytrue for the fire
detectionand warning systemwherevideosurveillancebecomesot just an additionaltool, but an
integral part of the entire system.
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The integration of video surveillance systemswith other systemswill allow for rapid
detectionof fire symptomsas well as effectivemanagementf evacuationoperations,which will
ultimatelyhelp savelivesand minimizedamage.

Key words videosurveillancefire safety artificial intelligence thermalimagingcameras,
integration,automationemergency.

<\ _ "N ghlh ZjgZly ahizkghkklwlhzZ g crbwe f gEsblu
"bagbb bfms_klI\@_eh\ _dZ qj aluqZcgwmomZpbeaalZgguo
\halhjZgb<fihke_ "gb_kylbe &lygyq _gblh]Aki_dbLgZqbl_evgh
\hajhkdélkh[_g\ghkeh\myjgZgbazpdp fbl _evghkidiZhjh”*kdhc
bgnjZkljmdIkhuj_f ggkibkl flu ahiZkgh\klibf gbkeb kbkl_fu
\b”r hgZl[ex” klikyelyg _hit_fe flg&lvx dhfie_dkgaZsblunl
ih™Zjh\

Kbkl _fub” _hgZ[ex” dgdwnjuljZ*bpbhdggkihevah\Zedkv
hojZgu _jjblhjbbd fhgblhjbglighbkoh”?ys\]h Zevghj f gb
ijbh[j_eBhihegbl _evgm&qgbfhRIvkn_ j h[_ki_q_gbyZjghc
[ ahizkghBlbbgl ]jEpk "jm]bflkbkl_ fZfina\heyhi_ jZIb\gh
\uy\eylvibagzdith zZjZzZ 1Zd  _wnn_dlb\mhjZ\eytv _ckl\byfb
w\ZdmZpgbh \ dhg_qgghdlh]_kihkh[klI\mkiZk _gbxbag_c
bfbgbfbazZpbsh j[Z

Kh\j ggul oghehpgpZxNZ gmkghew aZ*"Zghah Zjghc
[ _ahiZzkghiklb*mij_ "~ _9bgZjm _dbh\ s gw\ZdmZpdyb bz
ebd\b"Zpithy ZjZ Hkh[_ggwmlhdzZkZ ITkpkl_fun[gZjm _glby
hih\_s _gbty ih Zj_ ]1*_\b”_hgZ[ex”_klZgh\bllkgy ijhkh
"hihegbl_ewgkfljmf_ _gldgf hlt_fe fklvyx ehlkdkl fu

Jhev\b” hgZ[ex™ _gybw[_ki_qg_gblh Zjghc[_ahizZzkghklb
aZdexqzZ\ \kpafh ghldbh _\j f_agqdldkbjh\glvagzadZ "ufe_gby
\halhjzZgdlyd hi_jzZIlb\ggnhjfbjh\AlkbImzpkbhI\ _ IklI\ _ggu_
kem [uWlhg lhevdimkdhjyj IZ]bjh\Zgh Zjguoghb iha\hey |
ijbgbfzZlhe h[hkgh\Zggu gbhiyw\ZdmZpbb

K jZa\blb _If ogheh]ble® hgZ[ex” igpybezZkliafh ghklv
bgl_]jZplbdjm]bfkbkl fZifbahiZzkgh®&kijbf jb” gZ[ex” _gb_
fh™ _lfulvk\yaZighbk!|l fZZhIhfZlbq _kldmrl hg b’yZ1qb d Z2\bf Zb
| iezZZlzd kkbkl_fzhbh\_ s gkp” hdZffhimJulvhkgZs gu
nmgdplbgd ee dimzZ&ggkelwah[jZ gdhhihal\heygZhkgh\
jZkihagz\Z4gbjyy ~ e _ggudagzZdhygZijbf_jruf ieZfy beb
| _fi_jZImjgaghfZeBblhfZlbq bkgbpbbjh\WihA_s _gb _

ljh]j _kR h[eZklbbkdmkkI\ glgdllhee dBB hldjuegh\u _
Jhjbahgluey\b”® hgzZ[ex™ _Bbkihevah\zZgé]lhjblfhf\Zrbggh]h
h[mqg_ghblyal\hey diZf _jZfg_lhevdmbdkbjh\ZkW[ulbygh b
ZgZebabjhbhdlhj Zevghf f gbWIlhhkh[ _g§h gh\ dhgl_ dkl_
ij_"hI\jZs _dgbyzZjh\zdzaBkihkh[[gklj blhgg jZkihagzZ\ZIlv
ijbagZutbalhjZgogdpyfq _eh\_d
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:gZebeaebl_jZImjuh | _f_ Kbkl_fub”_hgZ[epyb]jzZxl
dexqg_\mkev\ jZgg _h[gZjm _ghbzZjh\Hi_jZIb\ghuy\e gb _
\halhjZdeymzrufe gibth]1Z algZgbl_&gdlabjlivkdbeye x™ b
bfms_ klI\Z

Bkihevah\zZ\go* hgZ[ex” ighyheygl Ihevdhbdkbjh\Zlv
gZqZehalhjZgphyp » eZiwh *hlh]hdzZdh ZjklzZzg fEkrlZ][guld
hiZzkgufeyex”™ cGZijbf_puf \hagbdrib¢dhjhldhdZfudZdby
we dljhijh\hfhdghaZnbdkbjh§Zjve kdhethdgmihkegZqZeZz
aZ™ufe_gbhha\l\heplf e _gphZ]bjh\Zlv

ljbagZdb dhlhju_ fh]lml Julv azZnbdkbjh\Zgbkl fhc
\b” hgZ[ex™ _gby

- >uf DZf_juk \ukhdhgm\kl\bl_evghlklvgnjzZdjZkghc
| ogheh]lth]enh[gZjm BwfgZZgg kdZ*béh]~Zg s g \b"bf
g \hhjm  _gleufahf

-L_fi_jZlmjglighfZehbieh\babhgg@d_ jah]mh[gZdy blv
ith\ur_gbl _fi_jZImjuwihf_s_gbyglhy\ey Ilkyj\ufijbagzZdhf
\hafh gh\llha]lhjZgby

- HlhgwWh\j _f ggub”™ hdzf Kihkh[gwkljhaZnbdkbjh\Zlv
ieZfyqglhiha\l\heyfblgbfbabjh\ilsy _jlb hi_jZIb\ghZ]bjh\ZQg¥
m]jham

lj_bfms_kiI\Dkihew\a&Zgbyl\b® _hgZ[ex” @by \uy\e _gby
azZ”ufe_gbhy Zjz

1. 1h\ur_gbkdhjhkjlbZdpgdh Zj

2. Kgb  _gbgbkezZh guokjz[Zlu\Zgbckbkl fZpZzgg_1h
j_"mij_""_gby

3.Ih\ur_gblhgghkdhdZebaZpkdEha]lhjZgby

4. Mf_gvr_db f glg _h[oh”*pfhew\Zdm Zxidb c

Kh\j f ggKpkl fZ ahiZkghglbh[t_dlIZ¢m~rvlih "beu_
dhfie _dkhunbkgw”ZglheblhjJh\up gljug _h]jZgbqgb\Zebky
mklZgh\\dh'c hdZ4 g _crmxew]jZ bHgl _]jZpby _hgZ[ex”™ _gby
kK "jm]bflkbkl _fZfbahiZkipghkZdbfldzZdkbkl fujhlb\hih Zjghc
aZsblukb]l]gzZebazZpbllmbdbb gby |Zd kbkl funijZ\e _gby
w\ZdmZpb ¢

<b” hgZ[ex” fobgh bgl _]Jjbjh\Zkvih Zjgufb”rZlgbdZfb
| ieh\ufb ~ufh\ufb qlhiha\heyihNukblwnn_dlb\ghEbwg _ ]h
h[gZjm  _dghyZjzZzGZijbf_jijb kjZ[Zlu\ZgbdgbdafZkbkl fZ
\b” hgZ[ex*Mhgbyz\IhfZlbqg \WexgbbZiblv j "ZthZjlbgdm
gZfhgblhffbki _Iqg BEb\ ih " Zjgmkem [MIhihalheygllhevdh
nbdkbjh\Ehyulbghbhi_jZIb\gh~hklZ\blgmhjfBgh_ JHhgghf
f _klhiheh _lgfakrlZ][_

Djhf _Ih]h\b” hgZ[ex~"flgbghkbgojhgbabjk\KbkIl_ fZfb
hih\_s gb¥ZdbfbdzZdz\IhfZlbg_kdjphfdh]h\hjbl_ &b _Ih\u_
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bgr"bdZlhjebvdklj ggblgZemlhhal\hew klemqgih_Zjg |lhevdh
h[gZjm blyhghb [ukljhb wnn_dlibw\ZdmbjhéXtv cGZijbf_|j
dzf_jufh]lmIinbdkbjh\Zddhie_gbx”_c\ hij_~_ e ggalogZb
i _j_NZ\AVBrZggwZimevhijZ\e_gb\wdmZpdkhlbjuZdlib\bjm _|I
hilbfZevgumlw\ZdmZedfehdbjmubdbh”u kelbgh_*mlhiZkgmx
ahgm

F _Ih"heh]bpkke ~h\Zgkykl fulb” hgZ[ex”_glolyml
hlke "b\Ehjex” ghhjfw\ZdmZphdkbjh\ZIklIEdhie gxyt c
b gZijZ\eybw\ [ _ahiZkgahgudhgljhebjhkbymZpbx Zevghf
\j_f _gb

lj_bfms_kbg@l ]jbjh\Zgdokd [f ahiZkghklb

- AlhfzlbazZpbyhp_kkhBgl_Jjbjh\Zgdkbkl fuhalheyxl
Z\IhfZlbabjM\Zé¢kI\H¥dbdZdZqgZwhZdm dpetdibd b\ Z kibk | _fu
Imr_gby

-kgb " _glg_eh\_q_kah]ihjZazbfh™_cKIdd_hgZ[ex”kgby
Aim]bfbb kl _fzfilbgbbabjmjblkdik\yaZzgégg_eh\_q_hkdldthjhf

-ih\ur_glvnn_dlb\gh&ZisblwB gl _]jZpibya\hey[t ~bgblv
jZaebqdkb k|l fu_~bgnmpx ihgdmhmemqrdhhj*bgZpbgkl\ibc
mkdhjy_Z]bjh\Zgb _

GZijZdIbdbkihevah\zZ\dlh® hgzZ[ex™ \ghgkl fih Zjghc
[ ahizkghktiZzau\lZ \Mkkviavnn_dlb\gwkh[_gdhdjmigub
keh ' gud[t_dlZadZkkfhljb§ kdhevighf_jh\ijbf _g _gbwlbo
| ogheh\pbcZevglhaghb

ljbf _jlL LhjJh\w_ glju

< |Ihj]h\uop _gljZzd” _[hevrh dhebg _kBXx® cb kehgZy
bgnjZkljmdIkbjka fib” hgZ[ex”"bkihevam2&ekihgblhjbgjZ
lhevdhahiZzkghdkhbkh[ex” dgplylb\hih ZjgklZg”ZjID¥Zf_ ju
fhlmke "béazkhklhygw\ZdmZpbhggotéhXI|lZd nbdkbjh\ZIv
ihl _gpbZewgBEkgukblmzZpb&Edb dZdi_j ]Jjmadz dljbqg_kdhc
ijh\h~r"dgZebgbldjulhphgbemzrufe _yhij ~ e _gaghoZob
h[gZjm  _glhpbagZdhhh ZjZ \b™_hgZ[ex™_§b khq_1Zghbk
Z\IhfZlbq_kdki&l fhdih\_s gbly Imr_gbyh | hi_jZlb\gh
g _cljZebamlvam

ljbf_j2. Hnbkgb _beudhfie_ dku

>eyaZsbllhnbkgum beuoarZgho” hgZ[ex"ilgfh]z \
h] _ki_q _ghblihevdhahiZkgmKkip kimiga@ockl\bghb\ dhgljhe _
aZkhklhygbijhlb\hih ZjghHcahizkghldBEijbf_j\ ebnlZdb
dhjbMhjgiolmfulvmklZ\¢gh gdZf_juhlke "b\ZxglZgZevguZi
\halhjzZglbZd dzZf_joh]mbkihevah\Zlexihgljhayl ogbqg_kdbf
khklhygh[hjm~Ah\ZgByjbf_ hlhibl_evdgbd&l @hlhjuyleyxlky
ihl _gpbzZevédkibggbdWhfdblhjZgbc

ljbf _j3. Ijhfure _ggw[tdlubkdeZ”u
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>eydjmiguojhfure_ggub[t_dlh\kdeZ” kdithd _s _gbo
ijhba\h”~kl\_gghgbé¢b” _hgZ[exr1d8  _bljZ _VAZ gmxhev\
ij_"hI\jZs_dihgljhaedh ZjzfbDzZf_jlhkgZs_ghuieh\bahjZfb
fhlmbkihevah\ZAelkwy\e _gbyj ]j_\EZhjm~h\Zdbwyhafh guo
bklhggbdh&]hjZzgidyh]hdzZdgbklZgm]jh ZxsbfbZ ghglh
|ZdbdZf _jih]mjlZz[hlZthm]ehkmlih\ggke h\lgyv@adhlx*bfhklb

'gZebad j_amevlzZI@ kfhljgZ\k_ij_bfms_klI\Zbkl_ fu
\b” hgZ[ex™ _§byhgl _dklh[ki_g_gbyh Zjghc[_ahiZkghklb
klZedb\Zxkky~rhfijh[e fb \uah\hdhlhjufthlmh]jZgbgb\Edv
wnn_dlb\ghklv

H~rghloaijh[e ¥y\ey l#&#¥q_ _kbah[jZz _ghbkh[_ ggmkeh\byo
g_"hklZlhggilcs gghikeébijb iehobich]h*gumkeh\bydzZdbo
kegZzydZf_jh]lmdg aZnbdkbjhiyEbgZdb ZjbemzZ ufe_ gl
kgb Zhl_jZIb\ghklZdpRbr_ _glwlhigh[e fdh _Ifulvk\yaZlgh
bkihevah\Zjgte kh\j f gdohd e d&f pZijbf_j_ieh\babhgguo
belbgnjzZzdjZkdab ghlhjuh]mjlZ[hlZiypbex[uankeh\byo

?s _h~ghigh[e _fhyley Ikyafh gay¥y”™ jdEZ j _~ZZgguo
gZimevimijZ\e _gbkh[_gghhZdImZeveghh[t _dIhk [hevrbf
dhebq_klI\thZf_j>eyij_"hl\jZs_gbXdbokbImZplgc h[oh”*bfh
h]_ki_gblwkhdhkdhjhkhddexq gl klZ[bevgm@fhlmbkl fu
| _j_"ZqBgguo

>ey wnn_dlb\ghhihevah\Zglb’y hgzZ[ex” \gbiyh Zjghc
[ ahizkghkglbh[oh?*bkhh \j f g&hjZ[Zlu\Zby ZgZebabjh\ZIv
[hevrbh[t fub” h*rZgyuldlj [m\g _~j gbyghehiBcbgghl]h
himagbyb bkdmkklI\_ glgd¢lhee _djith \ k\hxhqg_j_"k\yaZdkh
[hevrbfdZljzIZdGZajzZ[hldhm_~j gb_

L ogheh]bb”® hgZ[ex”_gb¥n_j ih Zjghc[_ahiZkghklb
ijhrhe ZxZa\b\ZIWwWRym *mshghm~ rmljZIvk [he \Z gmphev
\ij_"hl\j]Zs bdbalhjZzdedd\b*Zpbilnke "kl\bc

Bkihevah\ZgBB b fZrbggh]J]hh[mqg _gb%yey ZgZebaZ
\b” hbah[jZ kighge\EZ gufrz]hf\i_j A kh\_jr_gkl\h\XkXdglb f
\b” hgZ[ex™ _BBykihkh[_ g Ihevd&Z\IhfZlbg_kdkihagz\Zlv
ijbagZdib Zjzghbij "dZau\Adhafh gu_klXhalhjZzgdhkgh\ _
ZgZebhlZ N gy bmkeh\psh [t dI

| jki_dIb\ghlc g gpbytey Ilkpkihevah\Zgphgh\*ey
fhgblhjbgihZ Zjh\ Ijm~gh~hkIimigklZbebgZdjmigul[t_dlZo
>jhgufh]lmlg _lhevdhbdkbjh\Ab»_ hghb i_j ~Z\ZMNgguh
| fi_jZImheldZg_ khha”mojZ Zevghf f gbx g _dhlhjhemqZyo
jh[hluhkgZs gddf jZzib"ZlgbdZfilolmtZ ijbgbfZlimqgzZk\b _
ebd\b*rZphhlzjz

Bkihevah\Zg[eZqguoogheh]bbdehdq cf&yojZg_ glby
h[jZ[hldb” h*"Zghludjh dh\u\hafh ghklbyojZg gbhyevrbo
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0o0beMOB HH(poOpMaMK 1 ee 0e30macHON Mepeaul MEXIy pa3IundHbIMU CUCTEMaMU
Y BEJIOMCTBaMH.

BoiBoabl u npenioxkenns. CucTeMbl BUACOHAOIIOICHUSI UTPAIOT KITFOYEBYIO
poiib B OOECIEYCHHWH TIOKAapHOW OE30MacCHOCTH, MPEIOCTABISAA 3HAYUTEIBHBIC
NPEUMYIIECTBa B OOJIACTH PAHHETO MPEIyNPEKICHHS, JOKATU3AIUN BO3TOPAHHUNA U
oOecrieueHuss Oe3onmacHOCTH Jirojaen. MHTerpauus BUACOHAOMIOAEHUS C JAPYTHUMH
cucteMaM 0E€30MacCHOCTH, TAKHMMH KaK IPOTUBOIIOXKAPHBIC NATYNKHU, CHCTEMBI
IBaKyallly ¥ OTIOBEIICHNS, 3HAUUTEIILHO YCUIIMBACT 3alIUTy OOBEKTOB OT IT0KaPOB.

C pa3BUTHEM TEXHOJOTHH, BKJIIOYas MCKYCCTBCHHBI WHTEIUICKT, TPOHOB U
oOJlauHbIe peIIeHUs, pOJib BUICOHAOIOIEHUSI B CHCTEME MOXKapHOW 0e30MacHOCTH
OynmeT TOJNBKO pacTH, oOecrednBas Oojee BBICOKYIO CTEMEHb 3allUuThl |
OTIEPaTHBHOCTH B PEarupOBaHUU Ha YPE3BbIYAHBIC CUTYAIIHH.
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Z.G.Kayumov

O zbekiston Respublikasi Ekologiya, atrof-muhitni muhofaza
qgilish va iglim o ‘zgarishi vazirligi huzuridagi

Atrof muhitni muhofaza gilish sohasida ixtisoslashtirilgan
tahliliy nazorat markazi

UOK: 620.92:504.5

CHO‘LLASHUVNING GLOBAL MUAMMOLARI: IQLIMIY VA
ANTROPOGEN OMILLAR

Annotatsiya. Ushbu maqola O zbekiston hududida cho ‘llashuv jarayonining kechishi, uning
asosiy iglimiy va antropogen omillari tahliliga bag ‘ishlangan. Jumladan, Orolbo ‘yi mintagasida
kuzatilayotgan ekologik muammolar, vyerlarning ikkilamchi sho ‘rlanishi, suv resurslarining
tanqisligi va qgishloq xo jaligida suvdan samarasiz foydalanish holatlari diqgat markazida turadi.
Aholi sonining ortishi, texnologik infratuzilmaning sustligi va iglim o ‘zgarishi natijasida tabiiy
resurslarga bo ‘Igan bosim ortib bormogda. Maqolada aynan shu o zgarishlar fonida, ekologik
barqarorlikni ta’minlash uchun zamonaviy yondashuvlarga, xususan fotoelektrik energiya
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asosidagi V Xakigh tizimlaridan foydalanish imkoniyatlariga alohida H W Loafmtllgan.
Tadgigotningmagsadi = F K R pu O qaiyoKlatixii sekinlashtirishyoki oldini olishda innovatsion
yechimlarning R p W&dhamiyatinianiglashdir. Bu jarayondaxalqgaro tajriba, ilmiy adabiyotlar
tahlili hamdamavjud statistik P D § O X P Ri&y&n@abhbida 2 p] EHN L VIR R Q GiBugnkiv K L
E R y Qekbol@gikyondashuvlabaholanadi.

Tayanch VR u] OFEKIR p O OifglivhK RY1] J D UyeY Kégradatsiyasi, suv resurslari,
antropogenomillar, bargaror rivojlanish, fotoelektrik V X J 4 Renéryiyatejamkorlik,innovatsion
texnologiyalarekologikmuvozanat2 URO ER{WUI URTFKLOLN

A = DZxfh\
Ki_pbZebabjh\agdAgZeblbq_ kdylphap[ezklb
hojaighdjm  Zxskjc "ujbFbgbkl _jkWwdhehhmjZgu
hdjm Zxskjc "bbaf_ g _dbpfZIZ kim[eMalh dbklzZg

=EH,;:EVGUPIH;E?FUHIMKLUGB<:GBY
DEBF:LBQ?KDB?2GLJHIH=?GGUN:DLHJU

:gghlZpby-ZggzZlkylZlvyihk\ys gZgZebigmp_ kklhimklugb\ZgiZy
| _jjblhjbMa[_dbklZdZzd _hkgh\gdebfzZlbq_ldbgjhih]_gawalhjh\
kKihkh[klI\mxdmpZa\blbxHkh[h\gbfZgm”* ey Wkdheh]bq _ikhifef fz¥
ljbZjZzewlhjbgdmazZkhe_gbk_eNv nbpblim*gujo kmjkihyg_wnn_dlb\ghfm
bkihevah\zgb™ \ k_evkdlhaycklI\Jhkl gbke gghiglbhk e ghegzZ[Zy
| _ogheh]bqblgchzxkljmdImhzaf_g_dgebfZldkbeb\4pZ]jmadmbjhrgu _
j_kmjkg "Zgghi@[hl _hkgh\ghgbfZgm” ey MNhywafh ghklyd[_ki_q_gby
wdheh]bq nkkilhcgb\h&WBdkqgzIlkh\j_f_ggihdtoh"h\gzZklghklbhbf_g_gby
hjhkbl_evgabk| _fgZhkgh\nhlhwe _dljbg_wdh¢]bB_ewkke_ _"h\Zgby
hij_ " ebadgyZqg_dbhhevwggh\Zpbhggugbcazf”re gbéhj ~hl\jZs_gbb
ijhp_kktimimklugb\Zgbpyh”? ZgZebpZkkfZljb\ZxIKky "mgZjh”"ghuial
gZmqgqgumlebdZpbiklZlIbklbg_kd¥WwZggu gZ hkgh\dhlhjuohp_gb\Zxlky
\hafh ' gu_ogheh]bqgitkddbh?iybf_gbfu.mkeh\bMyd dbklZgZz

Dexg_\keh\ZAhimklugb\zghf g_dglebfzlZ2_]jz*"Zpby_ewn” gu_
j_kmjkdgljhih] _ggwdlhjumklhcqgbjBa\blbnhlhwe dljbqg _hqjthih_gb
wg_jlhwnn_dlib\dlghiv\Zpbhggaugheh]JWwbdheh]bqgjXddgh\ kbbZjZev
aZkmoZz

Z.G.Kayumov
Spedalized Analytical ControlCenter
in the Field of EnvironmentaProtection
underthe Ministry of Ecology,EnvironmentaProtection
andClimateChangeof the Republicof Uzbekistan

GLOBAL PROBLEMS OF DESERTIFICATION: CLIMATIC AND
ANTHROPOGENIC FACTORS

Abstract. Thisarticle is devotedo the analysisof the desertificationprocessan theterritory
of Uzbekistanand its main climatic and anthropogenicfactors. Particular attentionis givento
environmentalproblemsobservedin the Aral Searegion, secondarysoil salinization,scarcity of
water resourcesand inefficient use of water in agriculture. Population growth, underdeveloped
technological infrastructure, and climate change have led to increasing pressureon natural
resources.Againghe backgroundof thesechangesthe article emphasizesnodernapproachego
ensuringenvironmentakustainability,in particular the potentialuseof irrigation system$asedon
photovoltaicenergy.Thepurposeof the studyis to determineherole andsignificanceof innovaive
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solutionsin slowing down or preventingdesertificationprocesseslin this context,technological
approacheghat can be applied in Uzbekistanare evaluatedbasedon international experience,
analysisof scientificliterature, andavailablestatisticd data.

Keywords: desertification, climate change, land degradation, water resources,
anthropogenic factors, sustainable development, photovoltaic irrigation, energy efficiency,
innovativetechnologiesecologicalbalance Aral Searegion,drought.

Kirish. 6 R uQ Rluyiliklarda F KR p O @bbaKddrdjadagieng dolzarb
ekologik muammolardarbiriga aylangan E R p © ijtiBhoiy-igtisodiy bargarorlik va
atrof-muhit muhofazasiggiddiy tahdid solmogda.BMTning PDYO XP R WRDWQ J L
Yer yuzasining taxminan 40 foizi T X U Jpu RAUAWa@aniborat ER p Ml E
mintagalardayashayotgaraholi bevosita F K R p O Qavig&dudhor. EKRpuOOGDV KX
tabily iglim R u]J D U Lydk OniSdu Lfaoliyati (antropogen omillar) oqibatida
yerlarning degradatsiyalanishidir.Bu jarayon ekotizimlarning buzilishiga, suv
resurslarining kamayishiga, ozigqcovgat xavfsizligining zaiflashishiga, aholining
majburiy migratsiyaswva iqtisodiy imkoniyatlarningcheklanishigalib keladi.

Markaziy Osiyoning T X U J p Riiirid€asdigoylashgan 2 ] E H N udhWwR
ushbu muammo yanada keskin tus olmogda. Aholi sonining 2020yildagi
34 milliondan 2030yilga kelib 38 millionga yetishi kutilayotgani mavjud tabiiy
resurslargabosimni kuchaytirmoqda.Xususan,Orol dengiz havzasiningekologik
halokatga uchrashi, yerlarning ikkilamchi VKR pU O BW L M$ULslarining
cheklanganligi va ularning Q RW R pdghghtilishi F KR p O Ojar&yKniing
jadallashishigalib kelmoqgda.

Ushbumagola 2 u] EH N L VAWK R Q G gaEaybKixing shakllanishigasabab

ER O D \&WgW iglgniy va antropogenomillarni aniglash va tahlil gilishga
garatilgan.Tadgiqotningasosiymagsadi T X U J u Rhilida#ldardaaynigsa2 UROE R p\L
va ungatutash mintagalarda F K R p O O BeXilashti@shgagaratilganzamonaviy
texnologik yechimlar, xususan energiya tejovchi aglli fotoelektrik VXJuUR ULVK
tizimlarining T R p O nik@hiyatl&rinibaholashdarborat.

Maqoladailmiy yondashuvsifatida sohagaoid xalgarova milliy adabiyotlar
tahlili, statistik P D O X P BMUQ D Q@ Ihénd¥ Kniintagaviy tashabbuslarning
natijalari tahlil gilinadi. Shuningdek,2 p] E HN L V Wl Ghapidlari va tabiiy
resurslardarfoydalanishdagmintagaviy xususiyatlarikontekstidastrategiktakliflar
ilgari suriladi.

& KR p O O bV Kaliiy yoki inson faoliyati natijasida T X U J u R yafmd L O
T X U J u Radgikarmamhududlardayerlarningdegradatsiyalanisharayonidir.Bu
jarayon natijasida tuprog unumdorligi pasayadi, R uV L Rj@plahi yemiriladi,
biologik xilma-xillik kamayadiva ekologk muvozanatbuziladi. & KRpO G bw KXY

F KR p kénhgayishiemas,balki mavjud yer resurslarininghayotiy faoliyat uchun
yarogsizholgakelishidir.

Mazkur hodisabugungi kunda global ekologik muammolarqatoridaalohida

R p @datlaydi.BirlashganMillatlar Tashkiloti(BMT) P D 1 O X P R NROUAauLliJ D
12 million gektardarortiq yer maydoni F K R p O @abjaskKiaistidanchigadi.Bu esa
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taxminan 20 million kishining ozigovgat W D 1 P L @RgWER) IDOrdddiQlarning
\RUTRO bhbKelddd. & KR p O GdyapihX &kologik muammo emas, balki u

ijtimoiy -igtisodiy beqgarorlik, N D P E D J iniajou@yLmigratsiya, suv tanqisligi va

iglim R p]J D hilancKdmbarchaE RJuOLTGLU

Global iglim R pu]JD UL \akOdiethga issigxona gazlarining ortib
borayotgani, yer resuslarining Q R W R pakpdatilishi, ortigcha dehgonchilik,
yaylovlardan haddan ziyod foydalanishva RuUPR Q CkEsUIQILRKRuOODVK
jarayonini tezlashtirmoqda.Shuning uchun F KR p O igungdkinda insoniyat
oldidagi eng xavfli, murakkabva N R piBali ekologik muammolardarbiri sifatida
tanolinadi. Uning oldini olish va kamaytirish E R p \ lgloBabra mintagaviydarajada
tizimli yondashuvlazarur ERpOPRTGD

Mavzuga oid adabiyotlarning tahlili. & K R pu O QabayakiKitahlil gilishda
iimiy adabiyotla N R deéBajadagiyondashuvlarntaklif etadi: global, mintagaviyva
texnologik.Quyidabu manbalamuchasosiyguruhdaN R pddigiadi:

1. Global FKRpO O @2ygigotidridan UNCCD (20202025) villik
hisobotlari F K R p O @ayxoKidrigglobal migyosdakengayishini,igim Ru]JD ULV K]
va inson faoliyatining asosiysabablarsifatida ortib borayotganiniN R p U VUBN®ID G L
hisobotlar muammoning murakkabligini va uning ozigovgat xavfsizligi, suv
resurslarigaW D ¥ iiglisadiy bargarorlikbilan uzviy E R J p Gl yo@xadi. Biroq,
bu tavsiyalar N R n&8larda umumiy tusgaega E R p @haHalliy sharoitlar uchun
moslashtiriimagan.

Reynolds et al. (2007) tomonidan yozilgan 3**ORETHY HUWLILFDW
monografiyasi F K R u O O D kO gikQijtiiQaly va igtisodiy omillar RUUWDVLGIL
murakkabtizimli alogalarnichuqur tahlil giladi. Biroq, unda amaliy strategiyalar
N R p @lzgdralangan.

FAO (2017) 37 KFuture of Food and $JU L F X Gis6botild FKRpO O DV K
ozigovgat xavfsizligi bilan ERJpu @aviT sifatida NR p UV D VéinGidgis L
yondashuvlatilga olingan E R pda\b&rgaroryer boshgaruviE R p\ laRigdirategik
N R p UV B#tishnayd. U

2. Markaziy Osiyo E R p\ LrRiktédyaviy tadqgiqotlardan Micklin, P.(2016)

37 KFuture of the Aral 6 H saridaOrol dengizining ekologik ingirozi chuqur
yoritigan E R u FIKKER p O O DIM kelgaddidrologik va antropogenmexanizmlar

tahlil gilinadi. Biroq, ijtimoiy va iqtisodiy oqibatlargaikkinchi darajada H{WLER U
berilgan.

Zonn I.S. (2004) 3(QY LUR Q Bétj@ddtioron Central $V L shida
Markaziy Osiyo iglimi va 2 U R O EgRqlddik muammolari asosli tarzda tahlil
gilingan. Ammo bu tadgigotda bugungi kundagi dolzarb statistk PDJTOXPR WO
yetishmaydi.

FAO & ICARDA (2018) 3$V V H V ¥fAmHdatibn Systemsin Central $VLD”’
hisobotida mintacpdagi V X J y RtidilnMriing holati va samaradorligiyoritiladi.

6 X J R U L \QKRQN. Rpbdipddrilishi F K R p O O DW R fuydhi asosiy omil
sifatidatilga olingan.
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MamatovQ. (2022) 2 4 X U J p Rhliduklar@aresurslardamgilonafoydalanish
strategiyag. “ nomli tadqgigotda 2 u]EH N L3havdRi@a FKR uO O DaarsH Y JD
strategiyalanshlab chigilgan. Mahalliy kontekstdafoydali E R pdaNk&lgarotajriba
bilan solishtirmatahlil yetarliemas.

3. Texnologik yechimlar va fotoelektrik tizimlardan IRENA (2020)
RenewableEnergyfor , U U L J IhdbbdRidagquyosh energiyasiasosidaishlovchi
V X J u RtlzimMikhing F KR p O O &arghKRuhBhdagi salohiyati asosli tarzda
N R p UV B, Oiie€xhologiyalarniijtimoiy gabul gilinuvchanligi va moliyaviy
barqgarorlgi kamyoritilgan.

Jahonbanki (World Bank, 2021) 3 6 R ®@Ompingfor Irrigationin "U\ODQGV’
nomli tadqgiqotidaAfrika va Osiyo mamlakatlaridafotoelektrik nasostizimlarining
igtisodiy samaradorligi,operatsionxarajatlar va suv resurslariningtejalishi anq
N R p UV D Widh F&@im Letilgan. Ushbu tajribani 2 u] E H N La/iakbRiga
moslashtirishmkoniyati mavjud.

FAO (2023) va 2u]EHNLRaY®RIGkasi Ekologiya, atrof-muhitni
muhofaza qilish va igim Ru]JD WMaxirkgi PDYOXPRWAR& PERDBKLO
makoQ loyihasidoirasida F K RipdDdlardasaksovulplantatsiyalarbilan bir gatorda
guyosh energiyasida ishlovchi V X JuR UWinddgini joriy etish ustuvor
\R u Q D O L VuiOdiratsida h€lgilangan. ) D U J pRaQ3amargandviloyatlarida
20232024vyillarda pilot loyihalar amalgaoshirilgan E R p @dtijalari samaradorlik
nugtayinazaridanjobiy baholanmoqda.

Tanqidiy tahlil shuni N R p U V DwaMjuGddabliyotlar FK R uO O D ylébAY QL Q
va mintagaviy jihatlarini yoritishda muhm rol R pu\Q D B8dg mintagaviy
differensial yondashuvlar,zamonaviytexnologik integratsiyava igtisodiy-ijtimoiy
modellarni birlashtiruvchi tadgigotlar yetarli emas.Shu sababli,ilmiy asoslangan,
kompleksva mahalliy sharoitgamos yondashuvlarnishlab chigish dolzarb ERpOL E
golmoqda.

Shu sababli, ilmiy asoslangan,kompleks va mahalliy sharoitga mos
yondashuvlarnishlabchigishdolzarb E R pddlm&qgda.

Iglim R u]J D B KRKIO @aaywknngasosiyharakatlantiruvchomillaridan
biri sifatidatan olinib, yetakchiilmiy tashkilotlartomonidanchuqur RUUJDQLOPRT
Xususan, IPCC (IntergovernmentalPanel on Climate Change)ning20232024
yillardagi hisobotlaridaMarkaziy Osiyodaharoratning?2 f &anortig NRuwWDeLOLV
\RJ puL QJDrdigdédindd kamayshi kabi iglimiy R p]J D U BAKp@oDridzlar
bilan yoritiigan. Ammo bu hisobotlar global va mintagaviy darajadagitahlillarga
asoslangan E R p O24H E H N LkeBiV iv§)lanayotgan mamlakatlarning mahalliy
igtisodiy, institutsionalvaijtimoiy sharoitlariniyetarlichahisobgaolmaydi.

Energiya W D P LEQ\RndsLrslari tagsimoti, agrar siyosat va aholining
moslashuvchanlikdarajasikabi omillar H W L EdReida d@i@yotganisababli, bu
modellarni amaliyotda T R p O @yinMdtimoqgda.Shu bois, xalgaro yondashvlar
bilan bir gatorda 2 u] E HN L V WwhEhally Ls@aioitlariga moslashtirilgan ilmiy
tadqgigotlar, moslashuvsiyosatlari va resurslarniboshqarishstrategiyalariniishlab

41



3)$948/2''$ 9%$=,<$7/$5 9%=,5/,*, $.$'(0,<$6, $,%2527120%6,  ,/0,< -851% 205, <3(5)

chigishzaruriyatiortib bormoqda.

2 1] E HN LBRMRLERIKYD darajadagitadgiqgotlarham F KR p O QdDyeéK XY
degradatsiyasmuammosiningdolzarbligini tasdiglaydi. 2 4] E H N LRé¥gublRasi
Ekologiya va atrof-muhitni muhofaza qilish davlat T R p P InMgD2d24yilgi
hisobotida Orol dengizi atrofi va 4 R U D T D O S RespubhkesiR@@udlaridagi
yerlarning jiddiy degradatsiyalangamolati, V KR p U QUPIQd- vMikmdorligining
pasayishiva suv resurslariningsamarasizdoshqgarilishikeng yoritilgan[8]. Aynigsa,
ochiqg kanal tizimlarida suvning katta gismi E X J u O eQGiliratélya \RuTRWLVKO
hisobgaisrof ERuOD\RWIDNQGODQJIDQ

Shunga garamay, milliy hisobotlarda zamonaviy yechimlar, xususan
fotoelektrik V X J y Riklrbl&rK tomchilatib V X J p Rriddamlkmonitoringva 3D TOOL
gishlog [ R u M D(€iad hgriculture) kabi energiyatejamkor texnolaiyalar yetarli
darajadayoritiimagan. Bu holat mavjud muammolarningdiagnostikasimukammal
E R pdaV Dlarni amaliy bartaraf etish imkoniyatlarini cheklab TR u\DGL
2 L] EHNLYV yupahiddliQ 3haroitiesaaynanfotoelektrik texnologiyalarnijoriy
etish uchun qulay ekani bois, bu imkoniyatlardan W R fia9dalBnilmasligidolzarb
muammohisoblanadi.

Demak, milliy darajadagihisobotlardamuammostatistik asosdaW R ptahliJ L
gilingan E R pdaVvubarni hal gilishda L O J fekRndlogik yondashuvlarningsust
gou O O D Qi Lavadraliy faoliyat R p U Wizi\rshi@rDnavjudligini NRupUV D W D (
Shundayekan, F KR p O O Qafshdkirddbdanafagatmuammonianiglash, balki
texnologik salohiyatnimahalliy sharoitgamoslashtiribkeng tatbiq etishzarur ERuO L E
bormogdaBu esailmiy-amaliy integratsiyanikuchaytirish,innovatsionyechimlarni
ommalashtiristva ekologikbargarorlikni W D § P L Qrdiinvak&niyatkasbetadi.

6 R n Qydlldida fotoelektrik V X J p Ridinl&fiKF K R p O O QavsKikuyagiixia
istigbolli texnologik yechim sifatida H 9§ WidtilchBglda,chunki ular suvdansamarali
foydalanish,V X J u Réahaxalorliginoshirishva energiyatejamkorligini WD fPLQ O D\
imkonini beradi.Birog bu tizimlar E R p\ Lnkakjld tadgigotlarasosarrivojlangan
davlatlar infratuzilmasi@ asoslanganisababli, 2 u] E H N Lka&biWrRd@Jlanayotgan
mamlakatlardailarni tatbig etishdabir gator W R p Vjuriil&@lénlyyuqori ERVKODQJpuL
xarajatlar, texnik xizmat N R p UV D Wnwuvakikaikldr va moliyalashtirish
mexanizmlariningzaifligi mavjud. Shubois, bundaytexnologiyalarnimuvaffaqgiyatli
joriy etish uchuntexnik-igtisodiy asoslashmahalliy infratuzilma bilan integratsiya,
davlat va xalgaro moliyaviy TR p@Q@\ttash tizimlarini rivojlantirish va
mutaxassislarrayyorlashdolzarbvazifa E Rlugdimoqda.

Tadgigot metodologiyasi. 2U] EHNLVWRXQ QLKR¥b&&itdad va yer
degradatsiyasiuqgtayi nazaridammavzuningdolzarbligi

2 1] E H N R&sYUBRlikasigeografik joylashuvi jihatidan Markaziy Osiyoning
TXUJuRaAyakm @ X U J yu tidudldida joylashgan E R p Gning katta gismi -

60 foizdan R U WH.K rauchala F K Rer@larinitashkil etadi.Bu mintagada\R J uL Q
migdoriningyiliga R pu U WL@DRB0Inm atrofida E R p OyuoK E X J p Odajhsy, K
iglimning keskin kontinental xaraktergaega ekani tabily TXUJUR T K#ltiri® L N Q L
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chigaradi. Shundayiglim sharoitidainson faoliyatining irratsional yondashuviyer
resurslarininglegradatsiyalanishigalib kelmoqgda.

Aynigsa,Orol dengiziingirozi 2 u] EH N udiW R OR p O GhiayhKiosing
eng yaqqgolva R Jpdgibatli N R p U L Q Dangiz gathibing keskin pasayishi,suv
manbalariningkamayishiva natijadayuz minglab gektaryerlarningyaroqgsizholga
kelishi hududdaekologik muvozanatnbuzdi. Tuzli chang E R p U Rnik@ g llunbing
R u]J D UBRyMik va hayvonot dunyosining kamayishi bu jarayonni yanada
murakkablashtirdi. Shu bilan birga, suv resurslaridan samarasiz foydalanish,
VXJuRULEZDaGIng Y& R p U OyerQoksty $uidarining pasayishi, yaylov va
RuUUPRQOQR YIRGMJAshdhtilish antropogen W D TV L ki€h&ytiri@Q, Lyer
degradatsiyasirtezlashtirmoqda.

Statistik P D § O X P RNARQuiirgilxunda 2 u] E H N L V Whierly@jiShldg
[R uM D @drapli yédlarning 30 foizdan R U Wilrld dérajadadegradatsiyalangan.
Bu esanafagatgishlog [ R 1 M Bxi@hsuldorliginingkeskinpasayishigabalki ekologik
tizimlarning beqgarorlashuviaholi salomatligiva yashastsharoitiningyomonlashuvi
hamdaijtimoiy -igtisodiy begarorlikkaolib kelmogda.Shuninguchun 2 U ]EHNLVW R Q
FKR pO Or®d YeK Mefradatsiyasigagarshi kurashish, bargaror yer resurslarini
boshqgarishva ekologik xavfsizlikni W D § P L QdafatNgikinliiniy asoslangarva
amaliy choralarniishlab chigish kechiktiribb ER p O P D \sBadtdgik@azifa ERUOLE
golmoqda.

Chopu O O Dardgyohini xalgaro migyosdahuquqiy va ilmiy jihatdantartibga
solish magsadida 1994vyilda Birlashgan Millatlar Tashkiloti tomonidan
S&KRUOODMQLVXUDURT F drshiL Rubagh W R pJ p U LKbbhvemsiya L
(UNCCD) gabul gilingan. Mazkur hujjatda FKR p O @QyM&KkNa WD JfULIODOQ|
3& KR pO oiigkX R p]J D U hadksaniabliati bilan E R J HEOR. [T D&
natijasida TXUJuR Y&l O X U J u R V& K§isr@an nam hududlarda yer
degradatsiyasiningU R (E\EH U L V KL @shbud W D Y& Idégradatsiyasininafaqgat
tabiiy, balki antropogeromillar bilan hambevositaERJu G RE 1 O O kbmpleky Q L
va N R edlli muammasifatida NRuUVDWDG L

Konvensiyaga N R p FB R p1 O DyZ\d&gK xususiyatlar bilan tavsiflanadi:
tuprog unumdorligining kamayishj R pV L Pdopldnining yemirilishi, suv
resurslariningangisligi, biologik xilma-xillikning kamayishiva natijadaaholi hayot
sifati va iqtisodiy faoliyatning izdan chigishi. Shuningdek, F KR p O @KbMdKX Y
jihatdan zaif hududlardatezroqrivojlanadiva NRuSLRB R B D J pnd3@sxatghl
E R p ddnghamdainstitutsionalboshqgaruvningyetishmasligibilan chambarchas
ERJUEDRTODGL

Mazkur Konvensiya F K R p O O yarshKRykhBhishdaxalgaro hamkorlik,
ilmiy tadgiqotlar, bargaror yer foydalanishi va mahdliy jamoalarnijalb etishni
muhim tamoyillar sifatida belgilaydi. 2 u] E H N LheriaVigIigpu Konvensiyaning
W R p O BhtiRKzi@sLsifatida F K R p O O QardkixXniliy @asturlarva mintagaviy
tashabbusladoirasidafaoliyat olib bormoqda.
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Tahlil va natijalar. 2 u] EH N LheriViskibu Konvensiyaning WRUODTRQ
ishtirokchisisifatida F K R p O O favsKiXiNiy] @asturlarva mintagaviytashabbuslar
doirasidafaoliyat olib bormoqda.

& KR p O GhdgugKkkianda global migyosda millionlab insonlar hayotiga
salbiy W D fN/R.p U V D Veip\jRMy JeRdlbgik muammolardarbiridir. BMTning
& KR p O O [g&pdhikirddb konvensiyasidagayd etilishicha, bugungi kunda yer
yuzasininggariyb 40 foizi - \ D f&I1milliard gektardanortig maydon- TXUJURTFKL
vayarim T X U J u Bhiideddakdaniborat E R p shldtihududlarda milliarddanortiq
aholi istigomat giladi. Har vyili global migyosda 12 million gektargayagin yer
degradatsiyalanadipu migdordagiyer har yili 20 million tonna J u D y@tshtirish
imkoniyatini \Ru TR W FERAd&IN R 1 O D F& B 110 OAi\o¥g&tKavfsizligi,
suv resurslarigakE R p Qagbl@t ijtimoiy beqarorlikva majburiy migratsiyaxavfini
kuchaytiradi[2].

Xalgarotajribaesa F KR p O O DardhiXwrakbish\ R p Onwu@id natijalarga
erishilayotganini N R pU V RWR$SaRIG Afrikaning Sahroi Kabir mintagasida
11 davlatnigamrabolgan 2 % X \ yashil G H YIByihasi2030yilga borib 100 million
gektardegradatsiyalangayerlarni tiklashni magsadgilgan. Ushbutashabburqgali
10 milliondan ortig ish R pU L @a@afilifhi, 250 million tonna karbon gazini
atmosferagahigishiningoldi olinishi kutiimogda.Xitoydaesa3 8 F & K L P {HI®€e
North Shelterbelt)dasturidoirasidal9782020yillar R U D O &@milliah @ektardan
ortig R p U Pray@alari tiklandi. Bu nafagat F K R p O @Ibitd Qlishdalbalki chang

E R p U R Qaondytirisi@éammuhimrol Ru\QDGL

2 L] EHN bamMAARK@ 1 O O Qardhikofasbishdaaol choralar NRuUPRTGD
Xususan, 2 < D V KIDON Rughumxalq loyihasi doirasida 2023yilda 175 million,
2024vyilda esa200 million tup daraxtva buta N R p F K EKliOA30s&an 2 UROER p\L
hududlarida F K R pe@anganmaydonlargasaksovulkabi TX U Ju R T FeKidamli N N D
R pV L P ékisNishrJolib borilmoqgda.Biroq xalgarotajriba bilan solishtirganda,
bu tashabbuslarnkengaytirishuchun T R pV K Lnfokyaby, iimiy va texnologik
yordamzarur.Aynigsa,bargaror V X J u RidiralafiK tuprog monitoringi va mahalliy
iglim sharoitlarigamos innovatsionyondashuvlaasosidarejalashtiriiganyondashuv
talabetiladi.

Shu sababili, global strategiyalarni R p U J Dv@ luMrki mahalliy sharoitga
moslashtirish,2 u] E HN L VW R Q @ O sekidasMifshva ekologik bargarorlikni
W D 1 P L\@R@ Dhuimahamiyatkasbetadi.

Ayrim P D 1 0O X P RMROURA&DHBEN ortiq davlatda F K R p O GnDavihikn®st
mavjud E R u Bftika, Osiyo va Lotin Amerikasiningaksariyatqgismi bu xavf ostida
turibdi. Aynigsa, Afrikaning Sahel mintagasi, Xitoyning shimol-rJuDUEL
Hindistonning markaziy va Ju D U Rududlari, shuningdek, Markaziy Osyo
davlatlari, jumladan, 2u]EHNLNKVRRU@® OD ¥ng XN ISIE&ar NRuUD\RW JL
mintagalardandirBunday N R p O D ék@dgik muammoglobaliglim barqarorligiga,
suvxavfsizligiga,ozig-ovqgattizimlarigava aholi salomatligigaahdidsoladi.

Shuning uchun ham xalgaro tashkilotlar, hukumatlarva fugarolik jamiyati
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vakillari FKR p O O yarshKRuhEhish E R p\ Lldba migyosda hamkorlikni
mustahkamlashgachagirmoqgda.Aynan statistik N R p U V D WWN mdakh@dhidg
N R p O h&hbl@shdaustuvor vazifalarni anigashdava dolzarb choralarniishlab
chigishdamuhimasosE R pxzin& giladi.

Aynan statistik N R p U V D W udmaoringN R p O Dahblgshdaystuvor
vazifalarni aniglashdava dolzarb choralarniishlab chigishdamuhim asos ERuO L E
xizmatgiladi.

& K R shidvgdbayonining ekologik va ijtimoiy -igtisodiy ogibatlari insoniyat
hayotining barchajabhalarigasalbiy W D INVR.JWU V D \EfRyRwWVEd) bu jarayon
biologik xilma-xillikning keskin kamayishigaolib keladi. 2 uV L Pv@ b&yvonot
turlarining yashashmuhiti torayib boradi, N R p $i@ybBva endemikturlar butunlay
\R u T kké&@rhdfida.Bu esaekotizimlarningbargarorligigatahdid W X J y Gchthkl G L
har bir turning \R u T R @kol#ik zanjirdagi muvozanatniizdan chigaradi va
tabiatdaR p ] CALRR) pEOR_TA@idiml&yningizchil ishlashigaxalagitberadi.

Shuningdek,F K R p O @diij&skiatoprogningfizik -kimyoviy tarkibi buziladi,
natijadaunumdorlik sezilarli darajadapasayadi.Bu holat aynigsaqgishlog [RuM DO L J I
sohasidaevositaaksetib, hosildorlikningkamayisi, ishlabchigarishxarajatlarining
oshishi va dehqgonlaruchun igtisodiy bargarorlikka putur yetkazadi. Tuprogning
V KR p U Ceb@yajakayonlari va organik moddalarningkamayishiekin yerlarini
yarogsizholgakeltirib, agrartizimlarningizdanchigishgasababERpuO PR TG D

Natijada, ozig-ovgat xavfsizligi global migyosda jiddiy tahdid ostida
golmoqgda.Aholi sonining R pV Lygrkdsurslariningcheklanishiva FKRuOODV KXY
kengayishisharoitidaozig-ovgatmahsulotlarigaE R p Galab@ptib bormogdaBu esa
gashshoglikningchuqurlashuvi,ozig-ovgat tangisligi va ijtimoiy keskinliklarning
kuchayishigaolib kelishi mumkin. BMTning Ozigovgat va qishlog [RuMDOLJI
tashkiloti(FAO) P D { O X P R WROUIMIRLOD @ehar #eyradatsiyasylobal ozig
ovgat ishlab chigarish quvvatining yildanyilga pasayishigasabab ERuUOPRTGD
Shundayekan, F K R u O O DavsKiXzihdilchoralar N R p Wafagitekologik, balki
ljtimoiy va igtisodiy bargarorlikni W D { P Lglbhaik dolzarb masalasifatida
garalmoqda.

& KR p O g&ayeniivig eng muhim omillaridan biri bu - global iglim
Ru]JDULVER BQ URLW Qilliklar  ichida global haroratning oshishi,
\RJpuLQJDUF KamaylisNi¥& @Kstremal ob-havo hodisalarining (xususan,
TXUJuURTWRLERSESIg W R p O Tez@Ladkidrlanishi F K R p O ayoKid Y
keskinlashtiribyubordi. Haroratning N R u W DnidtljaGidavB<xL] pu O @a€ajadidLtib,
tuprogdaginamlik tez \R u T R @WD&5d, R prjavbatida, RuV L P O L MaSHashQ L Q J
uchunnoqulaymubhitniyuzagakeltiradi[3].

Markazy Osiyo, jumladan 2 u] E H N Ligliww RRQu]J D U L V@ s2xgir J D
mintagalardanbiridir. 6 R u Q9@ il ichida bu hududda R p U VWAillik Khrorat
1,52 f &ga oshgan, \RJpL QJD igdoti @4aMNayrim joylarda 15-20% ga
kamaygan. Aynigsa, Orol dengizining ingirozi ushbu Ru]JD ULV K&l QL Q.
namunasidirDaryo suvlariningsanoatva V X J u R lhadd&nthEhqari\RuQ D OW L U L (

45



3)$948/2''$ 9%$=,<$7/$5 9%=,5/,*, $.$'(0,<$6, $,%2527120%6,  ,/0,< -851% 205, <3(5)

\ R J pig@lorining kamayishiva haroratningN R u W Dnitiia@dad#olldengizining
maydoniva hajmi sezilarli darajadagisqarib,uning R p U @dnd &ntropogenF KR p O
Orolgumpaydo ER y[@.G L

Iglim R u]JD U k¥ KIORWUQ GRIVKNKEEMEIE PR J 1 OnaVj@lBENR p O L E
iglim sharoitiningyomonlashuvtuproqtarkibidagiorganikmoddalarningkamayshi,
strukturaning buzilishi va eroziyaning kuchayishiga olib keladi. 2uVLPOLN
goplamining zaiflashuvi esa biologik xilma-xillikning pasayishiga, ekotizim
xizmatlariningizdan chigishigava karbonataylanishjarayoniningbuzilishigasabab
E R p ONatjah atmosferagassigxonagazlariningchiqishi ortib, igim Ru]JD ULV K|
jarayoniyanadaezlashadi.

2U]EHNL\eSBIOWGROU | J D U LVKROUBOUGREAYOKIX Kuchaytiruvchi
asosiyomillardan biri sifatida N R p tddblanmogdalPCC (2023) PDYOXPRWOD |
N RpV Ry @0 yiLichida Markaziy Osiyoda R p U WhBXér&t D52 f &a oshgan
ERuUQ@WDE HN LV W@ahQrarntagalarida\ R J u L Q J Droiddkrl 1I3-PINfoizga
kamayganBu esatuproqnamligini pasaytirib,vegetatsiyadavrining gisqarishigava
R uV LiBtanadsasiningcamayishigaolib kelmogdaAynigsa 2 U R O Birludidabu
R u]J DU Lyddga Békilmogda - qurigan dengiz tubida shakllangan tuzli
gatlamlarninghavoga N R u W Dtufay® chakd E R p U RkQaDdyrddgda,bu esa
nafagat ekin maydonlari va yaylovlar, balki aholi salomatligi uchun ham xavf
WXJUGLUPRTGD

Kelajakdagi ssenariylarga NR p 2060 - vyilga borib 2u]EHNLVWRQ
T X U J 1 R ThaktatesiaNntensivligi sezilarli darajadaoshishikutiimoqgda.Bu esa,
aynigsadehqgonchilikva chorvachilikuchunhd qgiluvchi ahamiyatgaega E R p GuvD Q
resurslariga E R p Otalalgpi yanada oshiradi. Shu sababli, ushbu mintagada
F KR pO O Dashikvrddhdaenergiyatejovchi va iglimga mos texnologiyalar,
tuprogni tiklash usullari, R puV L Baplamini saglabgolish hamda bargarorresurs
boshgaruvigasoslangastrategikyondashuvlazaruratgaaylanmoqda.

Bugungikunda 2 u] E H N L V W R QJubhiithaéldrd@mavjudyaylovlarning
60-70 foizi turli darajadagidegradatsiyagaichragan.Bu holat nafagat biologik
xilma-xilliknin g kamayishiga,balki chorva uchun ozugabazasiningzaiflashuviva
mabhalliy aholi iqgtisodiyotining begarorlashuvigaolib kelmogda. Shu sababli
yaylovlardanbargarorfoydalanishularni gaytatiklash hamdachorvasonini ekologik
V L J u loest@rzdaboshqarik dolzarbekologik vaigtisodiy vazifahisoblanadi.

& KR p O O bbKXldydtDanyana bir muhim omil - bu suv resurslarining
Q RW R pbbghdarilishi, aynigsa V XJuR Uitilgrida suvdan samarasiz
foydalanishdir. 2 W] E HN L VolwRify B0 foizdan RUWgishidg [RuUMDOLJLC
ishlatiladi va N R p@&larda ochiq kanallar orqgali uzatiladi, bu esakatta migdorda
\RuTRW L3aKaD B R |J O3ov@Eanortigchafoydalanishesatuprog VKRupuUOD Q L\
yer osti suvlariningsathipasayishiva gidrologik muvozanatnindpuziishi orgali ekin
yerlariningdegradatsiyasigalib kelib, F K R p O @aiayskinjatiallashtirmoqda.

Shuningdek, R uV L P O L M&oraisiz kelilishi, aynigsa \R T L Gilgtida
foydalanishuchun daraxt va butalarning \ R pdilinishi ham R pV L Bdplarining
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yemirilishiga va tuprogning eroziyaga uchrashigasabab E R yu O P RAVr&Ba,
T X U J uRAudkdlafa mavjud E R pOKaAMQsonli R pV L RublariN ekologik
muvozanatnsaglabturuvchimuhimomillar E R pdaMl@r gishlog [ R u M 2@iyadi L
va aholiningresursarga E R © addn@natijasidakamayibbormoqda[5]. Natijada,
nafagatbiologik xilma-xillik \R u T R RabBi®drbonaffiksatsiyasi,namlik saglashva
shamoleroziyasigagarshitabiiy himoyakabifunksiyalarizdanchigadi.

Shaharlashuwa sanoatningkengayshi ham T X U J u ReKdtiKrhl&@gasalbiy
WD INVR WU V D WRrgiTdarieat zonalarining barpo etilishi, infratuzilmaning
kengauytirilishiva tabiiy hududlarninggurilish uchun R u] O D V KnatijasidaihrdgK L
gatlamlaribuziladi, RuV L P QR Ndqdiiadl va ekologik tizimlar parchalanadi[6].
Bundan tashqgari, sanoatchigindilari, transportvositalari va aholi zichligi ortgan
hududlardaatmosferagachiqarilayotganifloslantiruvchi moddalarningN R p Sh@rh J L
tuprogsifati vaumumiy ekologik barqgarorlikkasabiy W D N\RLWW VDWD G L

Shunday gilib, inson faoliyatining turli N R p U L Q- SUKdarDirthatsional
foydalanish yvegetatsiyajatlamining \ R pgflinishi, yerganisbatanbosimningoshishi
va urbanizatsiya- F KR p O QabaydiKiYg asosiy harakatlantiruvchikuchlariga
aylanmogda. Bunday omillarni tizimli monitoring qilish va ular WD{VLULC
yumshatishgaaratilganchoratadbirlarni N R p bhulvhkahamiyatgaega.

Bunday omillarni tizimli monitoring qilish va ular W D § Wutddh&ishga
garatilganchoratadbirlarn N R p bthuhihikahamiyatgaega.

Markaziy Osiyo, xususan2 u] E H N L V géeBogtatikka&@idlimiy xususiyatlari

F KR pO O ysrXadahiadamoyillikni  belgilab beradi. Mintaga asosanyarim

TXUJuRVaF KIXQ J R iglkK z@hasida joylashgan E R u Oyl Edavomda

\RJuL QJD bigdot @heMlangan (1000300 mm), havo harorati esa keskin

Ru]JDUX YTeptd@ng tabily unumdorligi past E R p O bilb Qududlarda
dehgonchilik asosan V X J u R U ER K gdfdIdd yuritiladi [7]. Shu sababli, suv

resurslariningmavjudligi va ularni boshqarish gishlog [ R u M babgardtligiva yer

degradatsiyasiningldini olish uchunmuhimomillardanbiridir.

Tarixiy kontekstdaOrol dengiziningqurishi 2 ] E H N ka/bih@arkaziy
Osiyo uchunekologikfojia sifatida H { Wettileldr Amudaryo va Sirdaryosuvlarining
ortigcha V X J u R WIRuKQIIMO \Waltijaisid@de iz athi 90 foizga qisgarib,uning
tubidayuz minglabgektar V K R p \a[dRagliantropogenF K R wQj@idgakieldi. Bu
hududlardaekologik muvozanabuzilib, tuprogdegradatsiysi, R uV L go@lanhNning
yemirilishi va havoning ifloslanishi kuchaydi. Hozirgi vaqtda esa aholining

NR uSDyisMaglU R u M Reddrigd E R p Qaldbdngortishi, yerlarning uzluksiz
ishlatilishi va energiyatejamkor E R u O P2 ¥ D |QRizinhl&iKF KIRghuvjarayonini
yanadgadallashtirmoqda.

Mazkur muammolarni bartaraf etishda zamonaviy va bargaror texnologik
yechimlar alohida ahamiyatkasb etadi. Aynigsa, 2 u] E H N L V QuRRoShG igligrL
sharoitidafotoelektrik V X J u RiimlsrKekologik xavfsiz, kam xarajatli va uzoq
muddatli yechim sifatida TR puO O D Q X&daR Taiba, jumladan, Xitoydagi
3<DVKALY R& Avstraliyadagi 3/DQGF byhdlari FKR puO O DgarkhK Y J D
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kurashdabargaror agroekologik yondashuvlar,jamoalarni jalb etish va ilm-fan
asaida yondashishorqali sezilarli natijalar berishini NR pU V D WSRWIRKaK D
tajribalarni mahalliy sharoitga moslashtirishorqali 2 u]EHNL VRMKR@GD DV K X
garshitizimli choralar N R p Wnkahlkyati kengayadi.

2 1] EHN bhahW\RRQU Qyilldida F KR p O @ afshidkMrashish ER u\LFK D
milliy migyosdagator strategiktashabbuslarnramalgaoshirmoqda.3<DV RDOIR Q"
umummilliy loyihasi doirasidamillionlab daraxt N R pu F K BKWhO &yhidsa FK R u O
hududlaridasaksovulva boshgaT X U J u R T FEKida@ll R NDL & PlankatSiyalari
barpoetiimogda. 2 U R O lb&Judidaesaekologik innovatsiyazonasitashkil etilib,
ekologik tiklanishning yangi texnologik \ R 1 Q D O juvhladab daytatiklanadigan
energiyamanbalaridarfioydalanishgalohida H § WdaEarhoqgda.

Shu nuqgtayi nazardan, F KR u O O Dashidodrg@ror va energiyatejovchi
texnologiyalar sifatida fotoelektrik V X J p RtizimaK (solarpowered irrigation
systems)alohida ahamiyatkasb etmogda.Ushbu tizimlar quyosh panellari orgali
elektr energiyasi ishlab chigarib, nasoslar yordamida yerosti yoki ochiq suv
manbalaridarsuvni V X J 4 R U Ly@rGa@dikhpDBerishgaxizmatqiladi. Bu tizimlar
aynigsaelektr W D U Piraqutilmasi cheklangan,uzoqg va T X U J yu RALigukIarO
uchunideal yechim hisoblanadiUlarning asosiyafzalliklari - energiyamustaqilligi,
kam xarajatli ekspluatatsiya, issigxona gazlarini kamaytirish, suv sarfini
optimallashtirishva ekologikbargarorlikniw D P L Q Bdpav. K G D Q

XalgaroamaliyotdamasalanHindiston,Marokashva Namibiyadafotoelektrik
V X J 1 RizimlerK dehgonchilikni mexanizatsiyalastva ekologik izni kamaytirish
E R p\ LW &ifaqgiyatli tatbiq etilgan. 2 u] E H N L \ha¥hRb@ Bofadailk tajriba
loyihalari amalga oshirilmoqgda. Jumladan, ) D U J p\a(BBmarqgandviloyatlarida
fermer [RuMD O LBMID UTaka@diyot Dasturi (UNDP) N R p P D Juyd$h
energiyasidashlovchi nasostizimlari R p U Q éhhu@ifinhlar yordamidagishloq
[RuMBavL NV D | P Li@igandtlashtirildi va elektr energiyasiga ERJUOLTOL
kamaytirildi.

Biroq, bu tizimlarni keng joriy etishda bir gancha muammolar mavjud:

E RV K O D @ueptltdtok xarajatlarning yuqoriligi, texnik xizmat NRupUVDWL V!
malakali mutaxassislarning/etishmasligi, texnologik bilimlarning pastligi. Ushbu
muammolarnibartaraf etish uchun davlat tomanidan subsidiyaajratilishi, xalgaro

donor tashkilotlar ishtirokida moliyaviy grant va imtiyozli kreditlar jalb qilinishi,
shuningdek, mahalliy mutaxassislarnitayyorlashgaqaratilgan R T ®asturlarini

\ R p OTJRDu \ b A

Fotoelektrik tizimlar D Q 1 D Q@i2eY yoki elektr nasosli V X J u Rugullafiga
nisbatanekologik va igtisodiy jihatdan yanadaafzal hisoblanadi.Masalan,har bir
guyoshnasostizimi yiliga R p U WLB-E Wihakarbonatgaz chigishini kamaytiradi,
bu esamilliy ekologik strategiyalardoirasidamuhim ahamiyatkasbetadi. Ularning
joriy etilishi 2 u] E HN L ViMAGaQFGIR p O O kama&yHrisiQdalki gishlog aholisi
uchun yashashsharoitlarini yaxshilash, igtisodiy imkoniyatlarni kengaytirish va
ekologikxavfsizlikni W D § P L xi2nbavgatiD
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Antropogen W D { Yhinlbn@llashtirish magsadidagishlog [R uM D G DJLO3XL ~
(smart)tizimlarni joriy gilish- F KR p O O gavsKikuvaghimingnuhim \RpuQ D OL VKL
Masofadarzondlash GPSasosidamonitoring,tomchilatib V X J p Radrotéxologik
algoritmlarga asoslanganqgaror gabul qilish tizimlari yordamida suv va yer
resurslaridamgilonafoydalanishimkoniyati ortmoqda.

Bundayyondashuvlanafagatresurstejamkorligini W D § P L QalkDekGldgik
barqarorliknioshirish,hosildorlikni saglabgolish va degradatsiyansekinlashtirishda
muhim vosita E R pdabi. Bunday yondashuvlarnafaqat resurs tejamkorligini
W D 1 P L alKkD eologik bargarorlikni oshirish, hosildorlikni saglab golish va
degradatsiyamsekinlashtirishdanuhimvosita E R pl@dD

Xulosa va takliflar. Yugorida tahlil qgilingan adabiyotlar FKRpOODVK
jarayoniningglobal sabablarigekologik va ijtimoiy -igtisodiy ogibatlari, hamdaiglim
R u]J D bilav R b ] DEJRR] p O LadhGouiybr@edi. Xalgaro tashkilotlar,jumladan
UNCCD va IPCC hisobotlari asosida F KR p O O DV K ®HLaldb omillar tizimli
R n U J D EIRQudaNigpmateriallarda2 p] EH N L V W R]QxQdRaiiy, ijtimoiy va
igtisodiy sharoitlariyetarlichaaks ettiriimagan.Mintagaviy tadgigotlarbu ERuV KOL T C
W R u O G uthady Kanho texnologik yondashuvlarnilokal sharoitga ganday
moslashtirisrmumkinligi hali hamchuqur R p U J D @labhtKa@iL

& KR p O O D gashiy kirashda zamonaviy texnologiyalar, xususan,
fotoelektrik V X J u Rizinh/afiktomchilatib V X J yu Rréabaiiinonitoring tizimlari va
agroekologik yondashuvlar dolzarb yechimlar gatoriga kiradi. Biroq, ushbu
texnologiyalarni 2 u] E H N L \kK&MdRj@is Btishdagator W R p Vrhaviodd yaiqori
E RV K O D Qargjdtlark mutaxassislar yetishmasligi, hamda infratuzilmaning
ekirganligi. Bu muammolarni bartaraf etish uchun davlat darajasida maxsus
3) R W R H O/EKN WRMWLINM KPdadbudriiishlab chigish, fermerlarva muhandislar
uchun texnik R u T ku¥slarini \R pn O DB\ Lherdda GEF, UNDP kabi xalgaro
donorlarorgali grantvaimtiyozli kreditlarnijalb qgilish lozim.

Shuningdek, 2030yilga qadar 2 u]EH N L VA&EFRaQaEsagauchragan
yerlarning kamida 10 foizini tiklash, va quyosh energiyasiasosidaishlaydigan
tizimlar orgali CO -« chiqgindilarini sezilarli darajadakamaytirish ustuvor magsad
sifatida belgilanishi zarur. Bu borada ilmiy-tadgigot institutlari, muhandislik
kompaniyalariva siyosiy qaror qabul giluvchilar R p U W B R {a8nbqli hamkorlik
tizimini \ R p OTJRDu \dolz&rbahamiyatkasbetadi.

Umuman olganda, F KR p@ G b iglimiy va antropogenomillar Ru]DUR
W D 7V Lidwr&kka® datijasi E R p Quihi Ebartaraf etish kompleks va barqgaror
yondashuvlarnialabgiladi. Texnologiyalarnmuvaffagiyatliintegratsiyagilish orgali
2 1] E HN LInsfegdr €kologik muvozanatnitiklashi, balki gishlog [RuMDOLJLQ|
bargarorligini, ozigqovgat xavfsizligini va aholi farovonligini WDYPLQOD
imkoniyatigaegaERpODGL
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SUV OMBOR INSHOOTLARIDAN XAVFSIZ FOYDALANISH VA
FAVQULODDA VAZIYATLARNING OLDINI OLISH BILAN
BOG‘LIQ MASALALAR

Annotatsiya. Ushbu magolada suv ombor inshootlari xavfsizligini ta’minlash, chora-
tadbirlar ishlab chigish, suv omborlaridan foydalanishda ekspluatatsiya jarayoni davomida texnik
nosozliklar, yirik suv inshootlarining xavfsiz ekspluatatsiyasini ta’'minlash masalalari yoritilgan.
Respublikamizdagi suv omborlarida yuz berishi mumkin bo ‘Igan avariyalar, ro‘y berishi ehtimoli
bor hududlardagi zilzilalar, suv toshqini, boshga tabiiy va texnogen holatlarda favqulodda
vaziyatlar ro ‘y berganida suv omborlari girg ‘oglarini kengayishi, yuvilishi, darz ketishi va ularni
oldini olishda amalda go ‘llaniladigan chora-tadbirlar, profilaktika ishlari shuningdek, mahalliy
hokimiyat organlari bilan hamkorlikda olib boriladigan kompleks ishlar yoritilgan.

Undan tashqari, gidrotexnik inshootlarni kundalik ekspluatatsiya gilish davrida yuzaga
keladigan muammolar, qurilish loyihasida aniglanadigan kamchiliklar, shuningdek, suv ombori
ishonchligiga fa’sir etuvchi omillar, ob-havoning tez o ‘zgarishi, iglimning global isib ketishi
to ‘g ‘risida fikrlar bildirilgan.

Kalit so‘zlar: suv omborlari, inshoot, ekspluatatsiya, evakuatsiya, dambalar, nasos,
avariyalar, texnik, ekologik, monitoring, o ‘pirilish, ko ‘chki.

0.Y. Anzawes

JA.M.’Kyncanues

3.P.Hnawos

/. A.Kenoocaooes

Axaoemuss MYC Pecnybnuxu Y36exucman

BOITPOCHI BE3OITACHOM DKCIIJTYATAIIMU BOJOXPAHUJINUIIHBIX
COOPYXEHHMH U TPEAYIPEXJIEHUS YPE3BBIUYAMHBIX
CUTYAIIUI

Annomayua. B cmamve paccmampueaiomcs 6onpocwl obecneuenus 0e30nacHocmu
B00OXPAHUIUWHBIX — COOPYICEHUU,  pa3pabomku mep, mexHuuecKue HeucnpagHocmu npu
SKCHAYyamayuu  8000XPAHUIULY, obecneyenue  030NACHOU  SKCHIYAMAyuu  KPYNHbIX
2UOPOMEXHUYECKUX Ccoopydcenuti. B cmamve paccmampusaiomcs 603MOJCHble a8apuu Ha
8000XpaHUIUWAX — Hawieli  pecnyONuKu, pacuiupeHue, pasmvle, pacmpecKusanue oOepecos
B000XPAHUNUW NPU BO3HUKHOBEHUU UYPE3GbIYAUHLIX CUMYAyull 6 patloHax, MNOO0BEPIHCEHHBIX
3eMIeMmpPsACeHUAM, HABOOHEHUAM U OPY2UM NPUPOOHLIM U MEXHOSEHHbIM CUMYAYUSIM, a MAKdice
npogunakmuieckue Mmepbl U KOMHIEKCHAA pabomad, NpoeoouMas COBMEeCmHO C MeCHHbIMU
opeanamu enacmu. Kpome moco, Oviiu 6bicKazambl MHEHUs O npooOaemax, GO3HUKAIOWUX NpU
NOBCEOHEBHOU HKCNIYAmayuy 2UOPOMEXHUUECKUX COOPYICEHUl, HeOOCMAMKAX, 6bli6/leHHbIX 6
npoekme CMpoumenbcmed, d maxdice PaKmopax, GIUAUWUX HA HAOEICHOCHMb B000XPAHUIUWA,
PE3KUX USMEHEHUAX N0200bl U 27100ANbHOM NOMENIeHUU.

Knwuesvie cnosa: sodoxpanunuwa, coopydlcenue, 3KCNLyamayus, 6axKyayus, NIOMUHDbL,
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ISSUESRELATED TO THE SAFE OPERATION OF RESERVOIR
STRUCTURESAND THE PREVENTION OF EMERGENCY
SITUATIONS

AbstractThis article addressesssuesrelatedto ensuringthe safetyof reservoir structures,
developingpreventivemeasuresand managing technical malfunctionsthat may arise during the
operationof reservoirs,as well as ensuringthe safeoperationof large hydraulic structures.The
studyexaminegotentialaccidentsat reservoirswithin the republic, earthquakeshat mayoccurin
vulnerableregions, floods, and other natural and manmade emergencysituations. It highlights
problemssuchas bank erosion,widening, washingout, and cracking of reservoir embankments,
along with practical measuresand preventiveactionsappliedto mitigate and preventsuchrisks.
Thearticle also discussesomprehensivefforts carried out in cooperationwith local government
authorities.Inaddition, the paper considersproblemsencounterediuring the routine operationof
hydraulic structures deficiendesidentifiedat the designand constructionstagesas well asfactors
affectingthe reliability of reservoirs.Particular attentionis givento the impactsof rapid weather
changesandglobal climatewarmingon the safetyandstability of reservoirfacilities.

Keywords:reservoirs,structures,operation,evacuationdams,pumps,accidentstechnical
factors,environmentafactors,monitoring,collapse landslide.

Kirish. Suv omborlaridan foydalanishda keltirilgan PD{OXPRSWO D UG |
omboridan W R p Jgytlalanishda uning vazifalari, shakllanish va rivojlanish
bosgichlari,ozirgi kundagi holati, yagin kelajakdagitaraqqiyotiistigbollari hagida
dastlabkifikrlarni hosil E R pu O lz&hkirlydatadi.

Hozirgi kunda butun jahonda, golaversa mamlakatimizda gidrotexika
inshootlari xavfsizligi juda muhim ahamiyat kasb etib bormoqgda. Chunki
respublikamizdagi, Il, Il valV-sinflargategishligidrotexnikainshootlari,jumladan
suv omborlarimiz qurilganiga 50-60 yildan oshganligi sababli bu inshootlarning
xavfsizliginn W D § P LRQodBihtadbirlardarbiri E R pdolm&qda.

Mavzuga oid adabiyotlar tahlili. TadgiqotdavomidaR p U J D @daBiybbe
tahlili shuni N R p U V DUt budwdkhidagsuv omborlarifoydali hajminingkamayib
borish NRupUV D W RpF KADMMHEY asoslangartahlili keng RpuUJDQLOJI
E R p @okziEgi kundasuv omborlarimuammolaridarbiri bu suv omborini suv bilan
N R p P L OIIIDUQ mRhabliklarida R p S Ldrl. Qémriishlar, FKRuUN LYK O D U
yuvilishlar W D fndtlddilahosil E R p OMtGriL aquloddavaziyatlarningoldini
olish muhimhisoblanadi.

Suv omborlari, agrar va sanoatsohalaridamuhim rol R p\ QdayVularning
xavfsiz foydalanilishiva favquloddavaziyatlarningoldini olish katta H W Lt&l&U Q L
giladi.
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Suvomboriqurilishi vamuhofazaizimlari.

- suv omboriqurilgandauning mustahkamligixavfsizlik talablarigamosligi va
ekologik W D fhiddbddolinishi kerak.Bu yerdabarchaxatarlar,shujumladan,suv
ombori qurilishi davomidayoki ishlatishjarayonidayuzagakelishimumkin ERuOJD Q
favqulodda vaziyatlar (masalan, suv omborining nomaqgbul ishlashi yoki suv
bosiminingoshishi)nazardautiladi.

- vagtincha xavfsizlik choralari. Suv ombori atrofida xavfsizlik belgi va
signalizatsiyalariniR p U Q Bwafilyalafdarnimoya qilish uchunyaxshitayyorgarlik
N R p thuhinK Buning uchunsuv omborigayagin E R p Gaidh Qunktlari va ishlab
chigarishobyektlarinixavfsizlik muhiti bilan W D P U&zi®.D V K

- suv ombori nazorativa texnik xizmat N R pU V&uwdmbérlari doimiy
ravishdamuhokamagilinmoqgdava ularning V R J pl@RtBasaglanishuchuntexnik
xizmat va N R p] @delgyishlar talab etiladi. Bu jumladan, nasos stansiyalarini,
dambalarni,suv rezervuarlariniva tizimning boshgaelementlarinitekshirishni R 1]
ichigaoladi.

- fawquloddavaziyatlardaishlashtartibi. Suv omboribilan E R J f&ydulodda
vaziyatlar (masalan, suv omborining \R pu T R OsuW Bdsimining oshishi yoki
omborning nogonuniy ravishda buzilishi) kelib chigganda,favquloddaholatlarga
ishlash va muammolarni bartaraf etish tartibi, shuningdek,avariyalar ER u\LF K D
evakuatsiyavayordam N R p U ViZinwati ¥ayor E R 1 QGudradkK L

- favquloddavaziyatlar uchun rejalarni yaratish. Har bir suv ombori uchun
favquloddavaziyatlargaqarshi maxsusrejalar ishlab chigish zarur. Bu rejalarga
avariyalarningoldini olish uchunamalgaoshiriladiganchoratadbirlar, evakuatsiya,
suvninazoratilish, xavflarni aniglashva zarurholdatashqgiyordamtaklif gilish kabi
masalalakiradi.

- odamlar va jamoalarning R u T L Vd ltayyorgalik jarayoni. Xavfsizlikni
W D { P L@lubrukandislarva operatorlar,shuningdek,suv ombori atrofidagi
aholi va ishchilar uchun maxsus R pu T X YaBHRiUgilish lozim. Bu RuTXYODU
avariyalardan,suv bosimidanva boshgaxavfli holatlardanxavfsiz chigish uchun
kerakli P D 1 O X P Ra/ar@alylNRLL Q L N Badish@aidb@dmberadi.

- ekotizimga W D { ¥uwUdmborlarining ekologik xavflari ham muhim.
4R nO O D Q LauiisR WaJ Ekgpluatatsiyausullarining atrofFmuhitga WD VL UL C
hisobgaolish, suv resurslarimg mutanosibtagsimlanishigava tabiiy ekosistema
bilan X\ J uX Q O D M KWheEsRRdrak.

Tadgigot metodologiyasi.Suv omborixavfsizligiga T D Wh§Zakiyva amaliy
yondashuv shuningdek favquloddavaziyatlargaP R u O M D (2i@lar@drfaidrva
xavfsiz ishlaydigan muhitni yaratishda muhim rol R p\Q D B@ Lmasalalarda
hamjamiyatva tashkilotlar R p U W Dh¥rhk@rik hBmdadoimiy monitoring alohida
R p UWuta@i. Albatta, suv omborlari xavfsizligi va favquloddavaziyatlarningoldini
olishgaoid masalaleni yanadachuqurrogN R pddigaylik.

Suvomboriqurilishining xavfsizlik jihatlari. Suv omboriqurilishidaxavfsizlik
birinchi R p U w@sGim W D § P Lugh@rguyikagiomillar muhim:
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Tuzilmaning mustahkamligi: suv omborining konstruksiyasimustahkamva
W R pdurilgan E R p OkeMK Buning uchun suv ombori yoki damba mavjud
geologiyasharoitlarini, \ D €p\bosimivahavosharoitlarinihisobgaolish lozim.

Iglim va tabiiy holatlar: ombor qurilishida igim Rup]JDULVKOD!
\R J uL Q JDduvagim@ilvalyer silkinishini nazardautishkerak.Agar suvombori
silkinish zonasida qurilsa, dambani barpo qgilishda TR pV K L Rdstabkamlik
choralariN R p U ke@ak.V K L

Suv bosimi: suv ombori yaqin atrofdagi hududlarni suvdan himoya qilish
uchunquriladi, shunirg uchunsuv bosiminibosgichmabosgichoshirib borishkerak.

Texnik xizmat va W D | P Lishi@rD Su¢ ombori qurilganidan V R puihg
texnik holatini doimiy ravishdatekshiribturishmuhim.Bunda:

Gidravlik tekshirishlar: suv ombori tizimlarining yorginligi va ishlashini
tekshirish zarur. Buning uchun bosimni R p O F KivNikg gismlaridagi boshga
buzilishlarva yozuvlartekshiriladi.

. R 1] GKe&hirish: omborningdambalari,gullamalar,nasosstansiyalariva u
bilan E R J pr@atdzilmalarharyili yoki belgianganpaytlardatekshirilishikerak.

Favquloddavaziyatlarva avariyalargatayyorgarlik. Suv omboribilan ERJuOLT
favgquloddavaziyatlar (masalan,dambaningbuzilishi, suv bosimining oshishi yoki
elektr uzilishlari) oldini olish uchunmaxsuschoralar N Rghlddrak. Suv omborining
xavfsizlik monitoringi: suv omborixavfsizligini W D § P Lnagsadid&nutaxassislar
tomonidan nazariy va amaliyot monitoringi olib boriladi. Bu jarayondaelektron
monitoringtizimlari va avtomatlashtirilgarsignalizatsiyalaplib boriladi.

Tezkor evakuatsiyarejalari: agar favqulodda vaziyatlar yuzaga kelsa, suv
ombori atrofidagi aholi va ishchilarni tezkor evakuatsiyaqgilish uchun reja va
\RuULTQ RiMdb @Higuishi kerak. Bu, masalan,damba buzilishi yoki suv
omboridansuvnirg ortigchachigishiholatida R jighini boshlaydi.

Favquloddavaziyatlargatayyorgarlik dasturlari. Texnik yordamva yordamchi
yordamchilar: Favquloddavaziyatlardainsonlar uchun tezkor yordam NRupUV D W L®
uchunmaxsugyurilmalarvayordamchilajoylashtirigan E R pu QuérakK L

Reagentlava xavfsizlik R pu T X YsOv®idlori operatorlariva mutaxassislari
favquloddavaziyatlar uchun maxsustreninglardan R p W kevaK.lUlar avariyalar
holatlariganisbatanR [hhrakatlaringandayamalgaoshirishnibilishlari zarur.

Suv omboriyoki dambalarningatroFmuhitga W D SOk dribori qurilishining
ekologik jihatlarini inobatga olish muhim. Chunki, suv omborlari atrofdagi
ekosistemaa suvresurslarigaW D N\RLUUW Vhilukiny K L

Ekologik monitoring: omborlarning atrofidagi flora va faunaga WDV LU
N R p UV D WeRUD ¥Kolbdik monitoring ishlab chiqilishi kerak. Buning uchun
omborlar atrofida suv xavfsizligiga oid tadqigotlar olib borish, suv sifati, havo
sharoitlariningR p]J D U MWWIXTN\RIPUW V Dakshikskide QK.

Tabiiy ofatlardanhimoya:qurilishlarva ekspluatatsiyalavomidaomborlarning
tabiiy resurslariga(masalan,suv ogimlari va yerning qurugligi) W D fiNmasligi
uchunhimoyachoralariTR pO O Re&ak.O L VK L
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Jamoatbilan hamkorlik. Suv omborlarini qurish va ekspluatatsiyagilishda
mahalliy aholi va jamoatchilikning xavfsizligi muhim ahamiyatgaega. Shuning
uchunaholi bilan muntazantarzdatashkiliy ishlar olib borish,avariyalarningoldini
olishvayordam N R p U VECRM L jdKio&bilan aloga R 1 U QKenakL V K

Suv ombori va dambalarningxavfsiz ishlashini W D § P Ligliubwidorida
N R p UV batthadilatya H T WhekElRHUlozim. Bu, R pnjavbatidaxavfsizlikni
W D 1 P L @@ryalérhingoldini olishdafaolrol Rpu\Q ®aG L
atrof-muhitga W D | Mihi&ldshtiradi.Albatta, suvomborlarinixavfsiz foydalanish
va favquloddavaziyatlarningoldini olish bilan E R J in@adalalarnyanadachuqurroq
vakengrog N R pdbigdiniz.Bu yerdayanabir ganchamuhimjihatlar, texnologiyalar
vaamaliychoralarnimuhokamagilamiz:

Suvomborlarixavfsizligi va avariyalarningoldini olish sohasidaN R {a®noq|i
yondashuvtalab etiladi. Texnika, monitoring tizimlari, W D { €kalégik muhit va
jamoat bilan hamkorlik kabi omillar birlashib, omborlardanxavfsiz foydalanishga
erishish imkonini beradi. Bu orgali, suv ombori tizimlarining ishlashini maksimal
xavfsizlik va ekologik samaradorlik bilan W D P L @@niRiN. KAlbatta, suv
omborlarining xavfsizligi va favqulodda vaziyatlarning oldini olish masalalarini
yanadachuqurroqtahlil gilishga harakatgilamiz. Bu boradayanabir gator muhim
jihatlar mavjud.

Suv ombori operatsiyalari uchun xavfsizlik nazoratini kuchaytirish. Suv
omborlari va dambalarning xavfsizligini W D P L Q Galga¥ Kag@ribsh va
ekspluatatsiyaremas palki ularningmuntazanoperatsiyalarinhamkuzatishmuhim
ahamiyatgaga.

Muntazamtekshirishlarva diagnostika:har yili omborlar va dambalarning
umumiy holati va murakkabliklarini tekshirish uchun maxsus mutaxassislar
tomonidan texnik diagnostika R u W N D kérékL BUKtekshirishlar davomida suv
omborining barcha qismlari, shunchaki dambalar, nasoslar, klapanlar va
\R J p L QJ DibmRl&rLtexshiiladi.

Tizimlar monitoringi: buning uchun elektron monitoring tizimlari RpuUQD WLV
mumkin. Bu tizimlar suvning darajasi, suzishgonlar, \R J p L Q J D \éhHidsh@al. N
parametrlarninazoratqilib, favquloddaholatlarni R pjaqgtida aniglashgayordam
beradi.

Avtomatlashtirishva signalizatsiya:avariyalardanqochish uchun tizimning
avtomatiksignalizatsiyalariR p U Q DR&rakQAgat ISty ombori yoki dambadabiror
xavili R p]J DHuzawsa tizim xavfningdarajasinianiglashvafavquloddaholatlarda
R pthhlangarstrategiyaE R p\ Lidhligydli.

Mabhalliy aholiga xavfsizlik choralari E R p\ L PKOOl@disR. Suv ombori
qurilganyoki eksplatatsiyagilingan hududdagiaholi xavfsizligi uchun Ru T XwaO D U
P D 1 O X&tiBhwhlarimuhimahamiyatgaega.

Xavfsizlikni aniglash: aholiga suv omborlari va dambalarningxavfi, suv
bosimiyoki favquloddavaziyatlarhagidaaniq P D 1 O Xé&riBhWzim. Buning uchun
maxsugamoatjadvallariva P D § O X P ravya@idbdas@uirlariishlabchiqilishi kerak.
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Suv ombori hududidagi evakuatsiyatizimi: agar suv omboridan suvning
ortigchachiqgishiyoki dambaningouzilishi holatlariyuzagakelsa,aholini evakuatsiya
gilish tizimini ishlabchigishva davomiytreninglartashkil gilish talabetiladi.

Real vaqgtdagi signalizatsiya: aholiga favqulodda vaziyatlar WXJuLOJDQ
signalizatsiyalarniuzatish tizimlari va N R p U V DiMWriidhiOkBrak. Bu tizimlar
avariyayuzagakelganni, xavfni aniglashgayordam beradiva evakuatsiyaga\R p O
ochadi.

Tadqgiqot natijalari. Olib borilgan tadqgigotlar davomida suv omborlarini
ekspluatatsiyailishdadambalarningcavfsizligi E R p\ LnkaKsDsxavfsizlik siyosati
ishlabchigilishi kerak.Bu siyosatida:

Suv omborining ishlash standartlari: suv ombori faoliyatining har bir
bosqichidastandartlaiva xavfsizlik N R puU V D WdlyllanishizBrur IBu standartlar
omborning ishlashini nazoratqilib, kamchiliklar va xavflarni aniglashgayordam
beradi.

Sharthomaviy va huquqgiy mexanizmlar: suv omborlarini ekspluatatsiya
gilishda ularning xavfsizligini W D { P L @lub Miguqgiy mexanizmlar, masalan,
kafolatlar, xatarlar va P DV § X O L \delgM& D ouitn. Shuningdek, hukumat
organlari bilan hamkorlik gilish va xavfsizlikni W D P L B B D\\\doiuDchilikni
ishlabchigishzarur.

Ekotizim va tabiiy balansni saglash.Suv ombori va dambalar atrofidagi
ekologik xavflarning oldini olish uchunyosh yopilgan ekosistemalarbiotexnologik
monitoringva atroFmuhitga Wsrfi baholasthammuhimahamiyatgaga.

Tabiiy resurslardan W R p fbydalanish: suv omborlarini ishlatishda tabiiy
resurslarni tagsimlashva suv W D § P lja@fowWni muvofiglashtirishgaahamiyat
berishkerak.Bu, birinchi navbatdaatro-muhitning muvozanatini saglashggordam
beradi.

Tabiiy zaxiralar bilan ishlash: tabiiy ekosistemalarni himoya qilish,
shuningdek,ularni tiklash uchun maxsusloyihalar ishlab chigish zarur. Bu, suv
omborlari qurilishi va ekspluatatsiyasi davomida ekologlk WDYfVLUQ
minimallashtirishgayordamberadi.

Klimat R p]J D U L Yisobdadligh(Klimat R p]J D aluvdalE R J (t@biiy T
ofatlar suv omborlari xavfsizligini W D §jiMycbi omillarning biri E R pgolmigqda.
Suv ombori yoki dambayoz davridasuvning \ R u T R OdldinK dlighLuchun gayta
tiklanuvchisuvmanbalarinyordamgeolishi kerak.

Klimat Rpu]JDULVERGDWARIDUL QJD bhigdoki Ora Nsuvning tez
tekshirilishi talab gilinadi. Shuninguchunomborlarningtutashgarmududlarigakatta
\RJpuLQJD ERULMIEMK amborini  qoplash yoki W R p O Gniigddrl&riki
monitoringgilish talabetiladi.

Texnik muammolarva avariyalardanhimoya qilish. Suv ombori va damba
tizimlarining ishlab chigarish jarayonidatexnik muammolarva avariyalar ER puO L VKL
mumkin. Buning oldini olish uchun suv omborlari, dambalar va nasos
stansiyalarininggamonaviyholati har bir texnik qurilmaningishlabchigarishholatini
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tekshirish,himoyatizimlarini kuzatishva unutib T R p\ kavfii oldini olish uchun
mutaxassislaromonidanmuntazantexnik N R afkechirishlar R p W N Dkeka®.L V K L
Texnik xavfsizlik va ishlash jarayonlarini tashkil gilish: ombor tizimining
texnik xatolarini va avariyalarningoldini olish uchun maxsustexnik xavfsizlik
standartlarigamalqilish lozim.
Xulosa va takliflar. Suv ombottari xavfsizligini W D § P L@ @aiguvi&dda
vaziyatlarningoldini olish uchunkompleksva N R jifatli yondashuwtalab etiladi.
Bu esa zamonaviy texnologiyalar, jamoatchilik bilan aloga, W D { @Kolegik
monitoringvatexnik kuchlarningbirgalikdaishlashiorgaliamalgaoshirishikerak.

1-jadval
2UUWDUYR WRpuUJuRQODUGD URpu\ EHUDGLJDQ DYI
7 R pJ purshi sabablari Umumiy
buzilishlar soniga
nisbatan, %
7 R p J awsihingouzilishi 40
Suvchigarishinshaoti gobiliyatining pasligi 23
7 R p J kdRsPruksiyasinindcuchlanishlargazhidamsizligi 12
Notekis atmosferava \R Ju L Q J DsdldalliL O L N 10
7 R pJ y RANQDIgeotdgangidrodinamikkuchlar 5
7 R p J giydaliklari opirilishi ogibatida 2
Klimatik omillar WDYVLULGD 6
1 R W Rekdpluddisiyagilinishi ogibatida 2

Foydalanilgan adabiyotlar UR p\{D W L

1. 2 ] EH N IRéspIBasi Prezidentining PQ-585sonli 2007%yil 19-fevral kunidagi
37 RV K3el, Qor NR pF K&Koy E Khddisalaribilan E R J (jf&vduloddavaziyatlarningoldini
olishvaularningogibatlarinibartarafetishchoratadbirlari WR p J p U QAM&riGD " J L

2. 2 4] EHN LRéspdIBasining 36 X Ya suvdan foydalanish WR puJ p U lQ6LUBID “ J L
1993yil.

3. 32 u] EHN RespuRliasihududidagi suv obyektlarining suvni muhofazagilish va
sanitariyamuhofazazonalarinibelgilashtartibi W R p J p gilnizarhxasdiglashhagidaVazirlar
Mahkamasinin@019vyil 11-dekabrdagb81-sonQarori.

4. 2 u] E HN R&spUBlikasinindl999yil 20-avgustkunidagi 2 * L G U R WshpQtlafmning
xavfsizligi W R pJ u giB26L-8onddonuni.

5. 2 u] EH N LRegpiblikasi Vazirlar Mahkamasining 3* L G U R W kh§lgpatidrihing
xavfsizligi W R pJ p gdovhic @ialga oshirish choratadbirlari W R pJ p UQakbt.G Brioyabr
1999vil, 499-son.

6. 2 u] E H N IRé3puRlRasiFavquloddavaziyatlar vazirining 2018vyil 7-iyul kunidagi
342-sonli 3*L G U R Whndjd@daNing xavfsizligi goidalarini tasdiglash W R pJ U LB U\®DX JQLL

2 1] E HNRaspulbk&si Adliya vazirligi tomonidan2018yil 16-iyulda URpu\[D R/IGMDNPD L O J D ¢
UR p Ya5awi3039).

7. 2 4] E HN R&spUBRliKasiVazirlar Mahkamasiningl992yil 7-apreldagi 14-sonli 36 XY
omborlariva boshgasuvomborlari,daryolar,magistralkanallarningsuvnimuhofazagilish zonalari
W R uJ p hizdhhin@d3didglashK D T L @Brod.L
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8. O'zbekiston RespublikasiVazirlar Mahkamasining2017yil 21-avgustdagi650-sonli
3 $ K R gylfayduipddavaziyatlardaharakatgilishgatayyorligini oshirishgadoir TR pV K IcRoFaK D
tadbirlar WR pJ pUQaMewriG D " JL

9. 3 2005illarda yirik va maxsus suv [ R u M Digydkarining xavfsiz ishlashiva
ishonchli ekspluatatsiyagilishni oshirishchaa tadbirlari WRW IV L @R ] & H N R&SpUBikasi
Vazirlar MahkamasiQarori. Toshkent 1999.

10. 2H]EHNLVWRQ 5HVSXEOL MNSNONIROGILOHBRWLDO GIRBUKTLQ
TRU NRUFKNLVL YD NRuUFKNL KRGLVDddHihg oflinmbsveERainn@ L T 1D
ogibatlarini bartaraf etish chor DGELUODUL WRuJpULVLGD JL TDURUL

11. 2 p] E H N R&spUBRlikasVazirlar Mahkamasining2017yil 8-avgustdagi>2 u\]EHNLV W R (
Respublikasaholisinifavquloddavaziyatlarningahdidlariyoki yuzagakelishi hagidaogohlantirish
va xabardorgilishning avtomatlashtirilgartizimini yaratishva rivojlantiish WR puJ p U 604-s@aD "~ J L
Qarori

12. 2u]JEHNLVWRQ 5HVSXEOLNDVL 9D-yl ®a/0Ondag0IB&LemiP DV L Q
3)XTDUR PXKRID]DWDVEBLTGODWVK YPLVKDNOODQWLULVKQL WDV

2UJEHNLVWRQ 5HVSXEOLNDVL 9-il 8-5ehi@atydagiDHsdniP DV L Q |
S$KROLQL IDYTXORGGD YD]L\DWODUGD YD IXTDUR PXKRID]L
tartibinitDNRPLOODVKWLULVK WRpJuULVLGD JL 4DURUL

14. ;Zdb R FZ b"hB Ot Z™mlel®hkbjh\JZEfZINR =b”jhl_ogbdZz
bgrhhlezyZjket2d be”™ L 2008.

15. :jbn " Zgh\ F HgbtaZgezh"zZf*bgZfbdZkxbd b hledjiolb [heeZjb
8a[_dbklhly kim[ebdZkbgBgm[bcm"m~AbNm\ j_kmjkeZjbkZ§zZjZeb
nhcr"ZeZgbrdghbgdffh\Z gbfezZjB_kim[ebleZfb&ZfZebZg mfZglkZjrb
2016 cbe2fzjl

16. ;Zdb R J:gZebigh[e _fgZ”"z glhcahiZkghkdlkiemZI|Zjmbdlh\uo
iehlbgh”"hojZgbebiptdphmakB\jb]Zpbxf_ebhjzbeyfbé¢ _ogbd@ddjgzZeb
< 3(13). 4 2018.

17. ;Zdb R J E_\WB B "h~bjhM Yglb :\: 8azZd bfb "bgzZfbdzZkb
Lhrd_ g#2008.

18. =ZiiZjMN : Kmhf[hjeZjbgB\nkbZzkzZfZjZkbbeZlbrg@Zrdbelbf
AGROILM " "mjgZeth hrd | ®007- <

19. KmelzZgh\WWFbjkZb"R\F BgrhhleaAjpeabeZ[zZzj*nWrghpth]jZnby
L8aJNNZ@gZrjbzI2Dl2c

200 N : =ZiiZjh\F :jbn ZghY L B[jZ]bfH Ye]Zr;\; =ZnmjikK\m\
hf[hjeZjbMZ]lbc-dtdbgr"béZ*hjbghZz heZmkmeeZjlizgthfbeeZrlIbfbr
3,0 bghjleZoZ\nkbaebglibtd ogbdijgZehl(6), c b 00107 [ (05.00.00;
<

21. N : =ZiiZjh\F :jbn"ZghH Ye]Zr Km\hf[hjeZjbm"m~brZfhe
j_"bfb zZjzdl_jbklibdzezZgbghdnkmeelZlebéb3NZgm hnZaZ\nkbaebd”
befb&fZebanjgZSSN2181970X < 1(6),2021 c b 08118 [ (05.00.00;<«
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“FAVQULODDA VAZIYATLAR VAZIRLIGI AKADEMIYASI AXBOROTNOMASI” ILMIY JURNALI 2025, Ne3 (5)

X.V.Turdiyev

O zbekiston Respublikasi Harbiy xavfsizlik

va mudofaa universiteti Oliy ta 'lim muassasasidan
keyingi ta’lim bo ‘limi katta ilmiy xodimi (doktorant)
UO‘K: 355:621

SUN’TY YO‘LDOSH ALOQA TIZIMLARINI HARBIY ALOQA
TEXNIKALARIDA QO‘LLASH USUL VA
ALGORITMLARI

Annotatsiya: Magolada zamonaviy telekommunikatsiya sohasidagi sun’iy yo ‘ldosh aloga
tizimlarini tutgan o rni hamda ushbu tizimlar orqali go ‘shinlar o ‘rtasida nafaqat an’anaviy ovozli
aloga va internet xizmatlari, dronlarni boshgarish, artilleriya olovlarini yo ‘naltirish, navigatsiya
kabi xizmatlar harbiy amaliyotlarda ularni go ‘llash usul va algoritmlari takomillashtirish yo ‘llari
tahlil gilingan. Magolada sun’iy yo‘ldosh aloga tizimlarining asosiy komponentlari, ishlash
prinsiplari va ularning samaradorligini oshirish usullari ko ‘rib chigilgan. Al va kvant
texnologiyalarining integratsiyasi, o ‘zgaruvchan sharoitlar va tahdidlarga avtomatik ravishda
moslasha oladigan sun iy intellektga ega sun’iy yo ‘ldosh tizimlari hamda sun’iy yo ‘ldosh aloga
tizimlarining kelajakdagi rivojlanish istigbollari ham muhokama gilingan.

Kalit so“zlar: sun’iy yo‘ldosh aloga tizimi , telekommunikatsiya, Al va kvant texnologiya,
algoritmlari, ragamli aloqa, sun iy intellekt, dron, navigatsiya.

X.B.Typoues

cmapuie2o HayuHo2o compyoHurKa (0oKmopanma)

omaoena nociesy308cKko20 obpazosanus Ynusepcumema
Boennoti bezonacnocmu u O6oponvt Pecnyonuku ¥Y30exucman

METO/IbI 1 AJITOPUTMbI IPUMEHEHUS CUCTEM CITYTHUKOBOH
CBS3U B BOEHHOHM TEXHHUKE CBS3U

Annomayuna: B cmamve ananuzupyemcs poib cucmem CnymHUKOBOU CA3U 8 COBPEMEHHOT
cpepe meneKoMMYHUKAYUll, a Mmaxdxice nymu COBEPUIEHCMBOBANUL MEMO008 U AN2OPUMMOE UX
npUMeHeHUus 6 B60eHHOU npaxkmuke. Paccmampueaiomcs He MONLKO MPAOUYUOHHbIE YCIY2U
20710CO60Ul CBA3U U UHMEPHEMA MeCOY BOUCKAMU, HO U YNpasieHue 6eChulomHUKAMU, HageoeHue
apmuIepuiicko20 02HA U Hasueayus. B cmamve onucviearomcs 0CHOBHbIE KOMNOHEHMbl CUCTHEM
CNYMHUKOBOU  C6A3U, NPUHYUNbL UX  (QYHKYUOHUPOBAHUS U  CHOCOObL  NOBLIUWEHUS — UX
agppexmusnocmu.  Taxoce obcyxcoaromea  unmezpayus — UCKYCCMBEHHO20 — UHMENNeKma U
KBAHMOBbIX MEXHON02UL, CNYMHUKOBbIE CUCMEMbL C UCKYCCMEEHHbIM UHMENIEKMOM, CHOCOOHbIe
asmomamudecky  a0anmupo8amvCi K USMEHAIOWUMCA YCIOGUAM U  Y2PO3aM, d MAaKHCe
nepcneKkmuesbl OaIbHeluue20 pazeumus CUcCmem CnymHuKO8OU CeA3U.

Knrouesvie cnosa: cucmema cnymnukoGOUu C6A3U, MENEKOMMYHUKAYUU, UCKYCCMBEHHbIU
UHMENNeKm U KGAHMOBbLE MEXHONI02UU, AN20PUMMbL, YUpposas cés3b, OeCNUIOMHUK, HABUSAYUSL.
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METHODS AND ALGORITHMS FOR IMPLEMENTING SATELLITE
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Annotation. This article analyzesthe role of satellite communicationsystemsn modern
telecommunicationslt examineshow these systemsare used not only for traditional voice
communicationand internet servicesbetweentroops but also for drone control, artillery fire
guidance, and navigation. The paper explores methodsand algorithms for improving their
applicationin military operations.The main component®f satellite communicatiorsystemstheir
operatingprinciples,and methoddor increasingtheir efficiencyare discussedThe integration of
Al and quantumtechnologiessatellite systemswith artificial intelligencecapableof automatically
adaptingto changingconditionsand threats,and the future prospectdor satellite commuication
systemsre alsoaddressed.
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technologyalgorithms,digital communicationartificial intelligence drone,navigation.

Kirish: 6 R p Qylllatda axborottexnologiyalariniig jadal rivojlanishi inson
hayotiningturli sohalaridaaxborotva telekommunikatsiyaizimlarining yaratilishiva
keng TR 1O O D Qlib@dlnvagdal ®X Q 11 R\u O @GIBgd tizimlarining rivojlanishi
yangi avlod telekommunikatsiyaizmatlarining paydo E Rghigdhamda TR uVKLQOTL

R p U WuRlukkigv@xavfsiz P D O X Rikndsiauiiddlib keladi.

6 X Q TR u O GabyaKtizimlari bugungi kunda global kommunikatsiya
infrastrukturasininggngmuhimelementlaridamiri hisoblanadiUshbutizimlar orgali
TR puV Ko QUODhafaga D Q § D in¥liLaloga, internet xizmatlari, dronlarni
boshqgarish,artilleriya olovlarini \R pQ D O Néwgatsiyakabi xizmatlar harbiy
amaliyotlardekengamalgaoshirilmoqda.

Axborot-telekommunikatsiyatexnologiyalarini rivojlantirishning eng muhim
\RuQDOL VKM bW yu@dd Gifatli va bargaror V X Q \R\u O Gabyasini
yaratishdir. 6 X Q \IR\u O GakyaKarmoglari (SYAT) boshgaaloga tizimlariga
nisbatan bir gator afzalliklarga ega E R p @larEerga ulanish cheklovlariga ega

E R @aSuBnyer yuzidagixizmat N R p U \Zahslakid0KL 2 ming kilometrgaetadi.Shu
bilan birga, V X Q R\ O @légdt&rmoglariboshgaalogatizimlarini qurishmumkin
E R p O Prdudi@rnigamraboladi, \ D § @/LRva |F K fhudddlaryoki borish giyin
E R p nddDdTar.

Bungayaqqol misol sifatida hozirgi kungachadavom etayotganRossiyava
Ukraina R p U W Dndrbi dmaliyot davomida V X Q YR i O @Glega Kzimlarining
ahamiyatitoboraortib bormoqgda.Ular tomonidan T R p V K Ljgh@oadv@rifalarni
hargandaysharoitdamuvaffagiyatlibajarishmaqsadidatrategik E R 1 J p toQaktiR Q

E R p daraj@sigachtashkiletiimoqda.
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Bugungi kunda qo‘shinlarni sun’iy yo‘ldosh aloga tizimi orgali boshgarish
orgali jangovar vazifani muvaffagiyatli bajarish imkoniyati oshib borayotgan bir
vaqtda yetakchi xorijiy davlatlarda ham ushbu tizimni mustahkam tashkil etish,
rivojlantirish va takomillashtirish bo‘yicha keng ko‘lamli ishlar amalga oshirilmoqda.
Aynigsa, sun’iy yo‘ldosh aloga tizimini tashkillashtiruvchi bo‘linmalarni isloh qilish,
ularni zamonaviy qurol, jangovar va maxsus texnikalar bilan ta’minlash, yetakchi
davlatlar bilan uzviy hamkorlikni yo‘lga qo‘yish, operativ va taktik bo‘g‘indagi
bo‘linmalar o‘rtasida ma’lumotlar almashinuvi samaradorligini oshirish hamda sun’iy
yo‘ldosh aloqgasini qo‘shinlarda tashkil etishning zamonaviy modellarini ishlab
chigishga garatilgan bir gancha salmoqli ishlar amalga oshirilmoqda.

Yetakchi xorijiy davlatlar armiyalarida qo‘shinlarni boshqgarishda sun’iy
yo‘ldosh aloga tizimlari muhim o‘rin tutmoqgda. Ular orqgali global aloga tarmog‘ini
yaratish, internet xizmatlarini tagdim etish va turli xil ma’lumotlarni uzatishda keng
qo‘llaniladi [1]. Sun’iy yo‘ldosh aloga tizimlarining rivojlanishi yangi avlod
qo‘shinlar o‘rtasida uzluksiz va xavfsiz ma’lumotlar almashuviga olib kelmoqda.

Zamonaviy sun’iy yo‘ldosh aloga tizimlari yuqori o‘tkazuvchanlik qobiliyati,
keng gamrovliligi va ishonchliligi bilan ajralib turadi. Biroq, bu tizimlarning
samaradorligini yanada oshirish, signal uzatish sifatini yaxshilash va energiya sarfini
kamaytirish kabi dolzarb masalalar mavjud bo‘lib bu muammolarni hal gilish uchun
yangi avlod usul va algoritmlarini ishlab chigish hamda ushbu yechimlarni
takomillashtirish zaruriyati tug‘ilmoqda.

1-rasm. Sun’iy yo‘ldosh aloga tizimi chizmasi

Sun’iy yo‘ldosh aloga tizimlarining asosiy ishlash prinsiplari va algoritmlari
bir necha asosiy yo‘nalishlarda rivojlanmogda. Petrov va boshqalarning
tadqiqotlariga ko‘ra [2], zamonaviy sun’iy yo‘ldosh aloqga tizimlari quyidagi asosiy
komponentlardan tashkil topgan bo‘lib 1-rasmda ko‘rsatilgan:

- Kosmik segment (sun’iy yo‘ldoshlar);

- Yer segmenti (nazorat markazlari);

- Foydalanuvchi segmenti (terminal qurilmalar).
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Johnsonva Smith [3] R pthdgiqotlarida V X Q ¥R 1 O GiRgaKizimlarida
signal uzatish algoritmlarini tahlil gilishgan E R p Gldring xulosalariga NR pU D
ragamlisignallarniuzatishdaQP SKva OFDM modulyatsiyausullaridanfoydalanish
engsamaralhisoblanadi.

Uzbekovva hamkasblariningshlarida[4] V X Q YR\ O @IBgdtikzimlarining
Markaziy Osiyo sharoitidaishlashxususiyatlarini R p U J D Qadl@pd@tlarnatijasida
mahalliy iglim sharoitlarini hisobga olgan holda signal uzatish parametrlarini
optimallashtirisralgoritmlaritaklif etilgan.

Mavzuga oid adabiyotlar tahlili. 2 pU J D Qad&abiyati@tahlil gilgan holda
V X QYR O @légstikimlarini T R < O O Dovyd@disandaralusullarianiglandi:

1. Adaptiv signalni qayta ishlash algoritmlari: Kim va boshgalarning
tadqgiqotlarigaN R 8} Bdaptivsignalnigaytaishlashalgoritmlarisignalsifatini
30-40% gachayaxshilashimkonini beradi.Bu yoman ob-havo sharoitlaridamuhim
ahamiyatkasbetadi.

2. . R p&analli uzatishtexnologiyalari: Zamonaviy MIMO texnologiyalarini
TRuO@daN K D 1 O XIRRiI tezligini sezilarli darajadaoshirishga erishish
mumkin[6]. Bu texnologiya5G tarmoglaridéhamkeng TRuUOODQLOPRTGD

3. Xatolarni tuzatishalgoritmlari: ReedSolomonva LDPC kodlashusullarini
T R u Colab xatdlarehtimolini 10° gachakamaytirishmumkinligi aniglangar{7].

4. Yangi avlod energiyatejamkorprotokollarni T R 1 Co@yBliVKX Q YR\ 6nG R
alogaterminalqurilmalarningishlashvaqtini 40% gachauzaytirishmumkin[8].

Tadqiqotlar natijasida V X Q 1 R\u O GaR@aKizimlarining samaradorligiga
W D &tikchilasosiyomillar aniglanib,ular quyidagil-jadvaldakeltirilgan:

1-jadval
6 X Q YiRL\O GRgatkzimlari samaradorligigaW D §tWwcRiomillar
Omil Ta $ir darajasi (%) Yaxshilashusullari

AtmosferaW D VLU L 35 Adaptiv signalgaytaishlash
Signalkechikishi 25 LEO tizimlarini TRpuO ODV
Energiyasarfi 20 Energiyatejamkorprotokollar
Xavfsizlik 15 Kriptografik algoritmlar
Boshgaomillar 5 Kompleksyondashuv

Bu jadvaldan N R p Uturpdile, atmosfera W D W Isigrial kechikishi eng
muhimomillar hisoblanadiBu muammolarnhal gilish uchunzamonaviytexnologik
yechimlardarfoydalanishtalabetiladi.

Turli xil modulyatsiya usullarining samaradorligi tahlil qilinib, natijalar
quyidagi2-jadvaldaNRpUVDWLOJDQ

-DGYDOGDQ NRMULQLE WXULEGLNL 2)'0 PRGXO\D
YD PDJOXPRW X]DWLVK W H I @tantlardd |birk kisORlartdd) BuR S W
WH[QRORJL\D D\QLTVD NRuS NDQDOOL X]DWLVK WL]L
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2-jadval
Modulyatsiyausullarininggiyosiy tahlili
Modulyatsiya Signal/shovqin Energiya Ma fumot uzatish
turi nisbati (dB) samaradorligi tezligi (Mbps)

QPSK 15-20 O na 20-40
8PSK 20-25 Past 30-60

16QAM 25-30 Judapast 40-80

OFDM 1822 Yugori 50-100

Tadgigot metodologiyasi. 6 X Q NIRp O GRdaKizimlarining rivojlanish
tendensiyalartahlili shuni N R p U V k#gDIBylldt ichidaquyidagi \RpuQDOLVKOL
sezilarli R p]J D Ukuwindagda

1. Quantumalogatexnologiyalariningoriy etilishi:

- Quantumkalitlarni tagsimlasi{QKD) tizimlarining rivojlanishi;

- Quantumhimoyalangarprotokollarningishlabchiqilishi;

- Ultra-xavfsiz alogakanallariningyaratilishi.

2. Al vaML algoritmlariningkengjoriy etilishi:

- Realvaqgtrejimidasignalsifatini optimallashtirish;

- Nosozliklarnioldindanbashoratilish;

- Resurslarndinamiktagsimlash.

3. SoftwareDefinedSatellite(SDS)texnologiyasiningivojlanishi:

- Dasturiy W D 1 Pokg@li®aghqgariladigamntennalar;

- Moslashuvcharhastotadiapazonlari;

- Dinamik resurstagsimoti.

Bu \RpuQ D O L VWkrGiD BQ LLApugyyanustunlik va kamchiliklarigaega

ER pQuati kompleks TR pO Orgalf KV X Q NIR\p O Gaoy«K tizimlarining
samaradorliginsezilarlidarajadasshirishmumkin.

Tahlillar shuni NR p U V Dxsvrdr@aviy\LX Q YR i O @Iegdtikzimlari tobora
murakkablashibbormogdava bu murakkablikni boshgarishuchun yangi avlod
algoritmlar va usullar kerak E R p OXususan, Al va kvant texnologiyalarining
integratsiyasbu sohad&atta R p]J D U L MiK K2l ki ihidmkin.

6 X Q MR\ u O GRA@aKizimlarining zamonaviy rivojlanish bosgichidabir
gator muhim texnologik yechimlar va innovatsiyalarkuzatilmogda.Xususan,Low
Earth Orbit (LEO) tizimlarining rivojlanishi signal kechikishi muammosini hal
gilishda muhim ahamiyat kasb etmogda. LEO tizimlarining past orbitada
joylashganligi (400-1200 km) signal kechikishini 20-30 millisekundgacha
kamaytirishimkonini berib D Q 1 D @é&b3tatSionarV X Q YR u O G R35 K36 KDY
bilan taggoslagandsezilarliustunlikkaega ER unO D G L

SoftwareDefined Satellite (SDS) texnologiyasi V X Q IR u O GaogdK
tizimlarining moslashuvchaliginyangi bosdchga olib chigmoqgda.Bu texnologiya
yordamidaV X Q YR X O G R MiHa@Hp&dmetrlariniYerdanturib dasturiy WD TPLQRV
orgali R p]J D Uriitnkin. Bukesatizimning xizmat N R p U \WWindildtin kzaytirish
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vayangixizmatturlarini joriy etishimkonini bernogda.

Quantum texnologiyalarning rivojlanishi aloga xavfsizligi sohasidayangi
imkoniyatlar eshiginiochmogdaQuantumKey Distribution (QKD) tizimlari orgali
uzatiladigan P D 1 O X P R Whndtlad)x@uisizligini W D P LiQuinkiry E R pBuL E
texnologiyaaynigsa,harbiy sohaalogakanallaridamuhimahamiyatkasbetadi.

6 X Q fnteNlekt va mashinali R p U J Da@drithdarining joriy etilishi signal
gayta ishlash jarayonlarini optimallashtirish imkonini beradi. Deep Learning
asosidagalgoritmlaryordamidasignalsifatini real vaqtrejimida monitoringqilish va
nosozliklarnioldindan bashoratgilish orgali ishonchliligi va barqgarorligini sezilarli
darajada oshirish mumkin. 5G va 6G texnologiyalari bilan integratsiyalashuv
jarayonlarihamfaol rivojlanib kelmoqgda.XususanNetwork FunctionVirtualization
(NFV) va Software Defined Networking (SDN) texnologiyalari yordamidagibrid
tarmogqarxitekturasiniyaratish E R p\ Li&di§igotlarolib borilmoqda.Bu esa VX Q L\
\ R p O @léystikimlarining optimalintegratsiyasintD fPLQOD\GL

Energiyasamaradorligmasalashamdolzarbmasala E R pddlimBgda.Yangi
avlod quyosh panellari va batareyalar shuningdek,energiyatejamkor protokollar
yordamida V X Q 1 R\u O G R V Ka@t@hbhQishtdagh muddatini sezilarli darajada
uzaytirish mumkin. Bu esa operatsion xarajatlarni kamaytirish va tizim
ishonchliligini oshirishimkon beradi.

Internet of Things (loT) qurilmalarining ortishi V X Q NR\p O GaoyaK
tizimlariga E R pOthl@lgpi yanada oshirmogda. M2M (Machineto-Machine)
kommunikatsyasi uchun maxsusprotokollar va algoritmlar ishlab chigilmogda.Bu
esagloballoT infratuzilmasiniyaratishimkonini beradi.

Edge Computing texnologiyasiningrivojlanishi P D O X P Rysyt@ iBhlAghL
samaradorligini oshirish imkonini bermoqda. 6 X Q T\[R LoGh@&r joylashtirilgan
hisoblashqurilmalari yordamida P D O X P Ris¢t{alikid&yta ishlashva filtrlash
mumkin,buesaV X Q YR\ O @drstaisiyalaridagyuklamanikamaytiradi.

Zamonaviy V X Q YR u O @GRRgakzimlarining rivojlanishidaasosiy H{W LER
signal sifati va xizmatlar soni R pU W Drivuvéz@&natni W D § P L Q@atigad. D
Multi-beamtexnologiyasiyordamidabir vaqtning R p ] b mechtahududgaxizmat
N R p U V{aWchastdta resurslaridan samarali foydalanish mumkin [9]. Bu
texnologiya, ayniqsa, shaharsharoitidajangovar harakatlarolib borish davomida
yugori samaradorlik N R pu U V BundBnGalshqgari,zamonaviy kodlash usullarining
T R p O O DiapdladnLivzKtish samaradorliginioshirmoqgda.Turbo-kodlar va LDPC
(Low-Density Parity Check) kodlarining kombinatsiyalanganvariantlari signal
uzatishishonchliligini sezilarlidarajadaoshirishimkonini bermoqdd10]. Bu esaob-
havosharoitiyomon E R p Gwdddardanuhimahamiyatkasbetadi.

Xulosa va takliflar. Xulosa gilib aytgandaV X Q YR u O GRgakzimlari
zamonaviy telekommunikatsiya infratuzilmasining ajralmas qismiga aylanib
ulgurgan.Ularni T R p Queubve ddgoritmlarinitakomillashtirishorqgali alogasifatini,
ishonchliligini va samaradorliginoshirishmumkin. Kelajakda V X Q IR\ Oh@legd
tizimlarining yanadarivojlanishi kutilmogda,aynigsaloT va 5G/6G texnologiyalari
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bilan integratsiyalashux R p Q D Oamidldoghitladi.

Olib borilgan tadgigot natijalari shuni NR p U V D W)XD@GIRNLO GR3aK
tizimlari sohasidabir gatoristigbolli \ R uQ D OnhavjdOXbduisan, V X Qifitellekt
va mashinali R p U J DeQriolMdfyalarini T R p OdtgBlNa#aptivsignal gaytaishlash
algoritmlarini takomillashtirish,quantumkriptografiya usullarini joriy etish orqali
alogaxavfsizligini oshirish hamdaLEO (Low Earth Orbit) tizimlarini rivojlantirish
orgali signalkechikishinikamaytirishgaerishishimizmumkin.

Yuqgoridagi P D 1 O X P RRM O Dau@rbgilarnixulosagilishimiz mumkin

kvant hisoblashlargachidamli E R p OyRDdQ shifrlash va P D 1 OtkarRi
himoyalashtizimlarini ishlabchiqish;

R u]J D U Xstiaditlar@a tahdidlargaavtomatik ravishdamoslashaoladigan
V X Qtéllektgaega V X Q WR-|\ O GziNakini yaratish;

gamrovzonasinikengaytirishva razvedkaniyaxshilashuchun V X Q YR fjo&hG
alogasiniuchuvchisizuchishapparatlar{UUA) bilan birlashtirish;

harbiy xizmatchilarni R u T L VéLnvakhq qildirish uchun VX Q fRUWO GRVK
alogasidarfoydalanibvirtual va kengaytirilgarreallikni yaratish;

V X QYR |\ O @legdtikzimlarini vaularni TR p O O yahkfiQamaraliusul va
algoritmlarniishlabchiqish.
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O‘RMONLARDA SODIR BO‘LGAN YONG‘IN SABABLARINI
ANIQLASHNING YANGI IMKONIYATLARI

Annotatsiya. Ushbu magolada o rmonlarning tuzilish qoidalari, o ‘rmonlarda sodir bo ‘lishi
mumkin bo ‘Igan yong ‘inlarning oldini olish tizimini yaratish, o ‘rmon yong ‘inlarini oldini olishda
jahon tajribasidan foydalanish, o ‘rmon yong ‘inlarining insoniyat, hayvonot, tabiat olamiga za ’siri,
o ‘rmon yong ‘inlarini oldini olishda taklif va tavsiyalar haqgida asoslangan ma lumotlar keltirilgan.
Shuningdek, o‘rmon yong ‘inlarining xususiyatlari va ogibatlari, ekspertizaga oid tadgiqotlar,
o ‘rmon yong ‘inlarining tahlili, sabablari, hududlar kesimida yong‘in sabablarini aniglashning
imkoniyatlari, o ‘rmon yong ‘inlarida yong ‘in-texnik ekspertizasi tushunchasi va mohiyati, yong ‘in-
texnik yong ‘in-texnik ekspertizasini tayinlash goidalari, yong ‘in-texnik ekspertizasini bajarilish
muddatlari, ashyoviy dalillarni olish tartibi, yong‘in sabablarini aniglashning kuchli va zaif
tomonlari, o ‘rmon yong ‘inlari sabablarini aniglashning yangi talginda modellashtirish, monitoring
mexanizmi Keltirilib o ‘zilgan. Shu bilan birga, o rmon yong ‘inlarini oldini olishda atrof-muhit
ekologiyasini saglash va qayta tiklash o ‘tza dolzarb muammolar sanab o ‘tilgan bo ‘lib, o ‘rmonlarda
sodir bo‘Igan yong‘in joylarini ko zdan kechirish, olingan ashyoviy dalillarni ilmiy va texnik
adabiyotlarga asos tadgiq qilish, eskicha yong ‘in joylarini ko zdan kechirish jarayonlardan farqli
tarzda, yangicha turdagi dala sharoitidagi laboratoriya uskunalardan foydalangan holda tadqiq
gilish jarayonlari hamda Zamonaviy texnologiyalardan foydalanish (uchuvchisiz uchish
apparatlari, termal kameralar, sun'iy intellekt) kabi atamalar ya ’ni, bu borada ilmiy asoslangan
ma’lumotlar keltirilgan.

Kalit so‘zlar: 0‘rmon, o‘rmon yong ‘inlari, o‘rmon tuzilishi, o ‘rmon yong ‘inlarini oldini
olish, yong ‘indan keyingi ogibatlar, moddiy zarar tushunchasi, yong ‘in-texnik ekspertizasi, ekspert,
tadqgiqot, fizik xossalar.

A.B.JTumsza
/K.P. FOnoawes
MYC Axademus Pecnyoruxu Y3oexucman

HOBBIE BO3MO’KHOCTHU BBIABJIEHUSA TPUYNH
JIECHOTI'O ITOZKAPA

Annomauun. B oannou cmamve npeocmasniena 060CHOBAHHAS UHDOPMAYUSL O NPABUILAX
JIlecoyCmpoucmea, Cco30aHuy  CUCmemsbl NPeOOMBPAUEHUS  BO3ZMONCHBIX JIECHBIX — HOANCAPOS,
UCNONL306AHUU  MUPOBO2O ONLIMA 8 NPEOOMEPAUJCHULU JIeCHBIX HOXNCAPO8, GIUSAHUU JIeCHbIX
noJCapo8 Ha Hen08edecKull, MHCUBOMHBIN U NPUPOOHBILL MUP, a MAKxHce NPeOloNCeHUAX U
PEKOMEHOAYUAX No NpedomepayeHuto JecHblX nocapos. Takdce onucamvl 0COOEHHOCMU U
nOCne0Cmeusi JIeCHbIX NOXHCAPOB8, IKCNEPMHble UCCLe008AHUs, AHAIU3 JECHbIX NONCAPO8, UX
NPUYUHDBL, 8O3MONCHOCMU ONpedesienus NPUYUH NONCAPO8 6 paspe3e pecUuoHo8, NoHAmue U
CYWHOCMb  NONCAPHO-MEXHUUECKOU  IKCNepmu3sbl JeCHbIX NOXNCAPO8, NPABUId  HAZHAYEHUs
NOJNCAPHO-MEXHUUECKOU NOACAPHO-MEXHUYECKOU IKCNepmu3bl, CPOKU HPOBEOCHU HNONCAPHO-
MEXHUYECKOU IKCNepmusvl, NOPAOOK NOAYYEHUS BEUeCMBEHHbIX 00KA3AmelbCme, CUlbHble U
cnabvle CmopoHbl onpedenenus NPUHUH NOHCAPO8, MOOEIUpo8aHue 6 HOBOU UHMepnpemayuu
onpeoenierus NPUYUH JIeCHbIX NONCAPO8, MEeXAHUIM MOHUMOpUHed. Bmecme ¢ mem, nepeuucienvl

66




3)$948/2''$ 9%$=,<$7/$5 9%=,5/,*, $.$'(0,<$6, $,%2527120%6,  ,/0,< -851% 205, <3(5)

gj_a\ugzZZghmzevghl[e fkhojZg_ghhkklZgh\e wgbhyehhodgm " Zxs _c
Kj_~ujbij_~hl\jZs_gbbkguro Zjh\hkfhljf _klih Zjh\ijhbahr_"nbeo_kZo
bkke ~h\Zmgddmqg g\gwo klI\_gguwadzZazl egkhkghgZmqgdghlc ogbddhc
ebl_jZImjuhlebgthl klZjudjhp _kkitkfhljZ_ klih Zjh\bkke_ _~h\Zl_evkdb _
ijhp_klkibkihevah\zgh\hflbiZzeZ[hjzZlhjgh]hjm~ h\Agbg \uwkeh\kZyo
l1Zzd " _bkihevah\Zgb] f gguomgheh]ldckibehlge_ 1ZIl _evgxiiZjZlu
| ieh\u dZf jubkdmkkl\ glyalc ee _dlI _ ijb\_~ gazZmgdhlhhkgh\Zggu _
k\_~ dgbwlhfich\h”"m

Dexqg_\Wkeh\Z ke _kguh Zju e_khmkljhckj\ihl\jZs g& kguo
ih>Zjh\ihke_ 7~kl\by ZjZihgylbfzZl jbZevgm|$ j[dh Zjgh_ogbqg_kdZy
wki_jlba®wdki_jdhkke_~h\adplabg_kdhckl\Z

A.V.Lityaga
J.R.Yuldashev
Academyf MESof the Republicof Uzbekistan

NEW POSSIBILITIES FOR DETERMINING THE CAUSES
OF FOREST FIRES

Abstract. Thisarticle providessubstantiatednformationon therules of foreststructure,the
creationof a systentor preventingfires that mayoccurin forests,the useof world experiencen
forestfire preventionthe impactof forestfires on humanity,animals,and the natural world, and
proposalsand recommendatios for forestfire prevention.Also, the featuresand consequencesf
forestfires, expertresearch,analysisof forestfires, their causespossibilitiesfor determiningthe
causesof fires in the contextof territories, the conceptand essencef fire-technical expertisein
forest fires, the rules for appointing a fire-technical fire-technical expertise,the deadlinesfor
conductinga fire-technicalexpertise the procedurefor obtaining material evidencethe strengths
and weaknessesf determiningthe causesof fires, a new interpretation of the mechanismfor
modelingand monitoringthe causef forestfires are given.At the sametime, the preservatiorand
restorationof environmentakcologyin the preventionof forestfires are listed as extremelyurgent
problems,suchtermsas inspectionof fire sitesin forests,researchof material evidencebasedon
scientificandtechnicalliterature, in contrastto the processe®sf inspectingold-fashionedire sites,
researchprocessesising newtypesof laboratory equipmenin field conditions,as well asthe use
of moderntechnologiegunmannedaerial vehicles,thermal camerasartificial intelligence),i.e.,
scientificallybasednformationis presentedn thisregard.

Key words: forest, forest fires, forest structure, forest fire prevention, postfire
consequences;onceptof material damage,fire-technical expertise,expert, research, physical
properties.

Kirish. 2 L] E HN LVRaspuBlikasining 2030yilgacha rivojlantirish
konsepsiyasida R p U P®®Qalarini muhofaza qilish, saqglab golish va tizimni
rivojlantirishning strategik maqgsadlari,bu boradagi davlat siyosatining ustuvor
\R pQ D O b¥ldgileanfad..Shunga garamasdan, RuUP RRUMD O LitkVlD RIU L G D
favgquloddavaziyatlar, \ R Q J p Lkz@ibDrdgda.Bunday noxush holatlarni oldini
olish, samaralibartarafgilish, bu boradakonsejpual choralarni N R p Uhafagattizim
sohdlari balkim harbir RespublikamiZuqgarolariningburchihamdir[1].

21U PBWQ- RV Lskidoitiga garab bir-biriga W D @WEHi] geografik
landshaftelementinihosil giluvchi daraxtsimonR pV L P @&jiNu@iD. 2 < U P RRQY |
navbatida,tuproq sharoitiga,uning suv rejimiga, strukturasigaprganik va mineral
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moddalarning to‘planishiga, tuproq unumdorligiga katta ta’sir ko‘rsatadi. O‘rmonda
nam ko‘pligi tufayli biogumus (chirindi) to‘planadi, tuproq tez ishqorsizlanadi,
kislotaliligi ortadi, ildizlar chuqur targaladi. O‘rmon Yyozgi, aynigsa, dishki
yog‘inlarning tagsimlanishi va to‘planishiga ta’sir ko‘rsatib, o‘simlik hamda
hayvonlar uchun mikroiglim yaratadi.

Yerning o‘rmon goplami — tirik moddalarning planetar akkumulyatorlaridan
biri bo‘lib, o‘rmon biosferada bir gator kimyoviy elementlar va suvni saglab turadi,
troposfera bilan o‘zaro faol ta’sirlashadi va kislorod hamda uglerod balansi darajasini
belgilaydi. O‘rmonlar odamzod uchun kerakli bo‘lgan kislorodning 60% ni ishlab
chigaradi. O‘rmon rekreatsiya va sog‘lomlashtirish ahamiyatiga ega.

Mamlakatimiz va butun dunyoda o‘rmon yong‘inlari — ekologik, ijtimoiy va
igtisodiy jihatdan jiddiy ogibatlarga olib keluvchi og‘ir ofatlardan biri sanaladi.
So‘nggi yillarda global iglim o‘zgarishlari, inson omili natijasida bu kabi hodisalar
ko‘paygandan ko‘payib bormogda. Yong‘in sodir bo‘lganda, vogea joyida
yong‘in-texnik ekspertiza o‘tkazilishi zarur hisoblanadi. Mazkur ekspertiza yong‘in
sabablarini aniglash, javobgarlikni belgilash, hamda kelgusida bunga o‘xshash
holatlarning oldini olish choralarini ishlab chigishga xizmat giladi.

O‘rmon yong‘inlarining asosiy kelib chigish sababi sifatida inson faktori,
chigindilarning noto‘g‘ri yo‘q qilinishi, sigaretani belgilanmagan hududlarda chekish,
gishlog xo‘jaligi yerlaridan noo‘rin foydalanish, turizmda nazoratning yo‘qligi,
texnik nosozliklar (elektr tarmoglarining uzilishlari va o‘rmon bilan bog‘liq texnik
uskunalar, masalan, gishloq xo‘jaligi texnikasining noto‘g‘ri ishlashi, ochiq olovdan
noto‘g‘ri foydalanish, gasddan o‘t qo‘yish kabi yong‘in sabablari misol bo‘la oladi.
Quyidagi rasmda (1-rasm) o‘rmon yong‘inining salbiy ogibatlari ifodalangan [11].

1-rasm. O‘rmon yong ‘inining statik rasmga olinishidan lavha

Bir gator olimlar [3] tomonidan o‘rmon yong‘inlar to‘g‘risida bir gancha
izlanishlar olib borilgan bo‘lib, ushbu izlanishlar pirovardida dunyo adabiyotlarining
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aksariyatt RpU PR QD B Q@ D p g&Qasd3iyH I W gaEaigain . Ushbu maqgolada
keltirilgan mavzuning dolzarbligidan kelib chigib RpuUPRR® J p L Qdaraiayl Q L
samarali R u F K Lwdcrvhlg targalishini oldini olish, sabablaridankelib chiqib,
kelgusida talafotlar N R p O D Ram@ytirish maqgsadida yangi metodlardan
foydalanilgan.

Mavzu yuzasidan adabiyotlar sharhi. Turk ProfessorlariAli Kavgaci,
Mehmet Ali % D 0 D U R @j@&lifligidagi Orman yanginlari = kitobida ushbu
mavzuningdolzarbligini bir nechtamisollar bilan keltirib R p W Jubnfadan,ushbu
kitobda R p U P\R@ J u L Q Gdpdalisk) vaQivojlanishi, asosan relyef-landshatft,

R pV L Bbhato va boshqgasharoitlargaE R J u O LRI@&UFLK L ©ngvhidd3adga
muvofig tashkil etish, R p U P\R@ J IR F K L U XwaF\WRLADIIU (R QU L V K(
ishtirok etayotganboshqashaxslarningxavfsizligini W D § P LZrOripati kaynigsa,

\R QJ u L Qa&gith@rakatiga W D NUkdhi asosiy sharoitlar va omillarni, \D § QL
yonish jarayonini, uning intensivligini (targalish tezligini kamaytirish) va uning
targdish \ R p Q D OHayi#da@apldrgan.

2 LU P RRXQ J u Lipshdmtuidagi \ R Q J u L Q@ dyahd&nurakkabrogva
xavfliroq kechadi.Ular asosamuyidagiomillar bilan ajralib turadi:

kattamaydonlardadargalishi: 2 p U P TR J elzdakenghududlargayoyilishi
mumkin,bu esauni nazoratilishni giyinlashtiradi;

yashirin RuUFKR T & RPRPL U Oblgah Earaxtlar ostida yashirin olov
manbalariE R p Onlumiin;.

iglim sharoitlarigakuchli ERJ O B X O I NR T $shErhdlva iNroratdarajasi
\R Q J uL @Qtéenki@igigabevositawW D \N\RLWW VDWDGL

ekologik zarari: Atmosfera ifloslanishi, flora va fauna \R p T R CilpYol L
eroziyasivah.k;

Bu kabi \RQJpuLQ OPQIdaRNK ekspertizaning RuW N D Jha®L V K L
murakkabroq E R p @&xsusbilim, tajriba, texnika vositalari va sinchkovlik talab
etadi.

Tadgigot metodologiyasi. Shu RuU LsQdB (E R pOVRD@I uL Q Gdhy QL Q J
chigish sababini, R puF KR Jynin@ Ltargalish \R pQ D O laMddasi®Q muhim
P D 1 O X P Roisbimit) ®dlajakda sodir ER pOrawviKih ERpOUDP@QIuLQODU
oldini olishda muhim rol tutishi anig. Albatta bu borada, \R Q Jeknik
ekspertizasiningR p Uegilosdir.

<R Q Haxn@ ekspertizasitbu \R Q J$odiQE R u Qay@acuning sabablari,
rivojlanish bosgichlari,texnik omillar, moddiy zararningmiqdori va boshqategishli
jihatlarni ilmiy asoslanganusullarda aniglashga \ R p Q D O Wekdpéri@2a )
hisoblanad{7].

Mazkurekspertizaguyidagiasosiy\ R 1 Q D O LoWikbOorilati:G D

\R QJ RIp@ Kwadapdalish\R uQ D O Laviiglasb, U L Q L

\R Q J p L geliblcRigishsabablarielektr W D U Prifedanikvositalarva h.k.)

E R p\ ltahK Gilish;
insonomilining mavjudligini aniglash(ehtiyotsizlik,gasddaryoqish).
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O‘rmon yong‘inlariga yong‘in-texnik eksperti sifatida yong‘inlarni oldini olish,
o‘chirish fanlari bo‘yicha maxsus bilimga ega bo‘lgan, yetuk mutaxassis chaqirilishi
mumekin.

O‘rmonlarda yonuvchan muhitning ko‘pligi, bir-biriga zich joylashganligi,
yong‘inga qarshi oraliglarning, yong‘in o‘chirish avtomobillarining erkin
harakatlanishi uchun yo‘llar, ochiq suv havzalarining bo‘lmaganligi, uzoq masofa
bo‘ylab konussimon bo‘lib yonayotgan maydonlar, sodir bo‘lgan yong‘inning keng
maydonga targalishiga olib keladi. Tuprogni shamol va suv eroziyasidan, temir va
avtomobil yo‘llari, kanallar, gishlog xo‘jaligi ekinlari ekilgan maydonlarni, aholi
punktlarini turli noqulay tabiiy hodisalardan himoya giladi.

O‘rmonlar tog‘larda sel ogimlarining vujudga kelishiga yo‘l qo‘ymaydi, qor
ko‘chishi, tuproglar siljishining oldini oladi. O‘rmonlashtirish bizga avvalambor
ma’lum hududdagi ekologiya, flora-fauna, o‘simlik, hayvonot, daraxt, hasharot
olamiga o‘zining ijobiy ta’sirini o‘tkazuvchi ekofaol zonani yaratib beradi. O‘rmon
yong‘inlari esa, hududdagi tizimga salbiy tomonlama o‘zining ta’sirini o‘tkazmasdan
golmaydi. Bu kabi o‘rmon yong‘inlarini tadqiq gilishda, yong‘in-texnik eksperti,
o‘rmon xo ‘jaligi mutaxassisi, xolis guvohlar va boshgalar ishtirok etishi mumkin.

O‘rmon yong‘inlarini tadgiq gilish mobaynida, yong‘inning kelib chigish
sababini aniglash uchun quyidagi tartibda ashyoviy dalillar olish muhim o‘rin tutadi.
Olingan ashyoviy dalillar yong‘in joyining chizmasida ham aks ettiriladi. Namunalar
tanlab olingach, chizmada nuqtalar ko‘rsatilgan holda yong‘in joyini ko‘zdan
kechirish bayonnomasi yozib qo‘yiladi. Har bir namuna ishonchli berkitilgan
xaltacha yoki idishga (byuks, shisha idish) joylanadi, ularda namunalar tartib ragami
ko‘rsatiladi, idishlarni hammasini bir qgilib polietilen paketga joylanadi. 2-rasm orqali
ashyoviy dalillarni olish tartibi, 3-rasmda yong‘in-texnik ekspertining maxsus
laboratoriya avtomashinasi keltirilgan.

2-rasm: Ashyoviy dalillarni olish tartibi 3-rasm: Maxsus laboratoriya avtomashinasi

Yong‘in-texnik eksperti o‘zining sharoitidan kelib chiqgib, ekspertlik
tadgigodini, yong‘in joyida yoki maxsus laboratoriya xonasida ham o‘tkazsa bo‘ladi.
Quyida Sizga yong‘in-texnik ekspertlari o‘rmon yong‘inlarida foydalansa bo‘ladigan
qurilmalarni ko‘rsatib o‘taman.
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Tahlil va natijalar. Yuqorida nomi keltirilgan qurilmalarni yong‘in-texnik
eksperti yong‘in joyiga chiqgan vaqtda, yong‘inning o‘chog‘ini aniglashda
foydalanadi.

O‘rmon yong‘inlari misolida, yong‘in-texnik ekspertining AKO1-01-EP
qurilmasi bilan o‘tkazilgan ekspertlik tadgiqotini ko‘rsatib o‘tmoqchiman. Tadgigot
o‘tkazishda 1, 2 paketlarda tagdim qilingan ashyoviy dalil(kul)lar A(1-paket),
V(2-paket) harflariga ajratib olinadi. Kul tarkibidagi termik shikastlangan yoki eng
ko‘p harorat ta’sir gilgan joyni mazkur qurilma yordamida, ashyoviy dalil tarigasida
olingan kullar tarkibini laborotoriya sinovidan o‘tkazish orqali aniglanadi.

Tadgigot o‘tkazish metodikasiga ko‘ra tadgiqot davomida olingan natijalar
gancha katta bo‘lsa ushbu joyda, harorat shuncha yuqori bo‘lganligini bildiradi.
Tadgigot kullardagi katta sonlarning chigishiga xos izlar aniglangan joy tomoniga
garab olib borildi. Tadgiqot natijasi grafikada ko‘rsatilgan, ashyoviy dalil tarigasida
tagdim qilingan kullar dastlab maydalandi, maydalangach kul tarkibidagi har xil
jismlar (ya’ni kul bo‘lmagan jismlar) olib tashlandi hamda qurilmaning markaziy
gismidagi teshikchaga solinib, presslanadi.

Qurilmaning datchigida eng ko‘p chigargan ko‘rsatgichda aynan yong‘in eng
ko‘p yongan hisoblanadi [14]. 4-rasmda yonish zonasi sxemasi tagdim gilingan.

4-rasm. Laboratoriya qurilmalari orgali tekshirilgan yog‘och qgirindilarining
diagrammalar orqali ko ‘rinishi

A (1-paket) — qizil rangda, yong‘in joyining sharg tomonidan olingan kul
goldiglarining ko‘rsatkichi (laboratoriya qurilmasining ko‘rsatkich ragami - 1,1)

B (2-paket) — ko‘k rangda, yong‘in joyining g‘arb tomonidan olingan kul
goldiglarining ko‘rsatkichi (laboratoriya qurilmasining ko‘rsatkich ragami - 2,1)

Mazkur jadvalda 2 paketda tagqdim gilingan yog‘och girindilari,

1 paketda tagdim gilingan kul goldiglariga garaganda ko‘proq yonish zonasiga
ega ekanligini ko‘rishimiz mumekin.

Bugungi kunda o‘rmon yong‘inlarini aniglash va ekspertiza o‘tkazish
jarayonida zamonaviy texnologiyalarning ahamiyati ortib bormoqgda. Jumladan,
Uchuvchisiz uchish apparatlari yong‘in markazini tez va aniq aniglashda yordam
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beradi.Ular yordamida\ R Q J palyti@aharoratningyuqori E Ryanjoylari aniglanadi
va R p U P R QaixhaQigmlarinitezkorravishdakuzatishmumkin ERpuO DG L

GIS tizimlari yordamida \ R Q J pu ta@u@liBhthingbarchabosgichlaritasvirga
olinadi va ularning sabablarinitahlil gilish uchun geoinformatsion PDTOXPRW O
\LJuL@Dhizim R pUPRQ QRIS v&ekologik holatini NR p U YYddai.L E
Termal kameralar \R Q J p L QQidliQ targalishini R p O F KiédhihKishlatiladi.

Bu, R u F K L Ru@ PIRE@sBgyashirinolovlarni aniglahidamuhimvositadir.
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PXKRID]D TLOLVK ERHIYMRMD YWHIR VKIOTQRPDODU LVKC
[RUMDOLNODULGD ]DUXU VKWDW ELUOLNODULQL VKEC
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J.N.Begatov

O zbekiston Respublikasi Fanlar akademiyasi
Davlat va huquq instituti

UO‘K: 331.109

MEHNAT VA BANDLIK SOHASIDA KAMSITISHLARNI
TAQIQLASH TO‘G‘RISIDAGI NORMALARNING XALQARO
HUQUQIY HUJJATLARDA TARTIBGA
SOLINISHI

Annotatsiya. Bugungi kunda mehnat munosabatlaridagi kamsitish jamiyat taraqgiyotiga
salbiy ta’sir ko ‘rsatuvchi jiddiy muammolardan biri hisoblanadi. Bu muammoga qarshi keng
gamrovli kurashish uchun samarli xalgaro va milliy ijro mexanizmi zarur. Xalgaro shartnoma va
konvensiyalarda mehnatga oid munosabatlarda inson huquglarini kamsitish jinsi, irqgi, millati, tili,
dini, milliy kelib chiqgishi, mulkiy holati, yashash joyi, e’tigodi yoki jamoat birlashmalariga
shuningdek, xodimning ishbilarmonlik malaka va tajribalariga bog ‘liqg bo ‘Imagan holda huquglarni
cheklash kamsitish sifatida e’zirof etiladi. Mehnat munosabatlarida kamsitishlarni tagiglash
tamoyili inklyuziv va adolatli ish muhitini shakllantirish uchun juda muhimdir. Magolada mehnat
munosabatlarida huqugiy tartibga solishning asosiy tamoyillaridan biri sifatida kamsitishni
tagiglashning xalgaro subyektlari tomonidan gabul gilingan normativ hujjatlar mazmun-mohiyatini
tahlil qilish, amaldagi mehnat gqonunchiligi normalarini huqugni go ‘/lash amaliyoti hamda
kamsitishlarga garshi kurashda samarali xalgaro yondashuvlar hagida ma lumot berilgan.

Kalit so‘zlar: xalgaro mehnat tashkiloti, diskriminatsiya, gender tengligi, huquqiy
mexanizm, konvensiya xalgaro shartnomalar, mintagaviy normalar, gonunchilik, strategiyalar,
mehnat munosabatlari, davlat siyosati, xalgaro tajriba.
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J.N.Begatov
Institute of State and Law of the Academy of Seien
of the Republic of Uzbekistan

REGULATION OF NORMS PROHIBITING DISCRIMINATION IN
THE FIELD OF LABOR AND EMPLOYMENT IN INTERNATIONAL
LEGAL DOCUMENTS

Annotation. In the contemporaryworld, discriminationin labor relations standsas one of
thecritical issuesegativelyimpactingsocietaldevelopmentAddressinghis challengerequiresan
effectiveinternationaland national enforcemenimechanismlnternationaltreatiesand conventions
recognizediscrimination in labor relations as the restriction of rights basedon gender, race,
nationality, language,religion, national origin, property status, place of residence,beliefs, or
affiliation with public associationsaswell ason attributesunrelatedto an H P S O Rprdifes§ivhal
gualifications and experiene. The principle of prohibiting discriminationin labor relations is
fundamentalto fostering an inclusive and equitable work environment.The article providesan
analysisof the contentof normativedocumentsadoptedby international entities,focusingon the
prohibition of discriminationas a core principle of legal regulationin labor relations.Additionally,
it offersinsightsinto existinglabor legislation norms,their enforcemenpractices,and effective
internationalapproacheso combatingdiscrimination.

Keywords: international Labor Organization, discrimination, gender equality, legal
mechanism,convention, international treaties, regional norms, legislation, strategies, labor
relations,statepolicy, internationalexperience.
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Kirish. Mehnatga oidPXQRVDEDWODUGD WHQJOLNQL WDFY
va erkinliklarini himoya qgiluvchi asosiy xalgaro tashkilot shubhasiz, Xalgaro mehnat
tashkiloti (XMT) hisoblanadi. Mazkur tashkilot tomonidan gabul gilingan hujjatlarni
tadqiq etish orgali mehnat muratmtlarida kamsitishlarga garshi kurashishning
[DOTDUR QRUPDODUL WRpJpULVLGD EDWDIVLO PDYO:

XMTning mehnat munosabatlarida kamsitishlarga garshi normalarini tadqiq
etishdan oldin xalgaro normalarni turlari va ularni yuridik tab WL WRpJpULYV
yuritish magsadga muvofiq hisoblanadi. Chunki ayrim qabul gilingan hujjatlar
IDTDWJLQD WDYVL\DYL\ [DUDNWHUJD HJD ERpuOVD I
davlatlarga aniq majburiyatlarni yuklaydi.

XMT hujjatlarini tasniflashnafagat uning mazmun mohiyatini tushunishda,

\ XULGLN WDELDWLQL FKXTXUURT R«<UJDQLVKGD KDP
WDYELUL ELODQ D\WJDQGD 3;07 KXMMDWODULQL JX
ahamiyatga ega, balki XMTning munosib mehkahsepsiyasida nazarda tutilgan

KRJLUJL |DPRQ PDTVDGODULJD HULVKLVK XFKXQ KDP

6 K X Q G D \-da,RJuénkdning fikricha, konvensiya va tavsiyalarning yozilish
tilida har doim ham aniq farg kuzatilmaydi, ayrim konvensiyalar majburiyat yuzaga
keliUXYFKL LQVWUXPHQW HPDV EDONL 3VWDQGDUW
WRPRQGDQ HVD EDE]JL WDYVL\DODU DQLT UDYVKDQ
XFKXQ TR«<OODQLVKL PXPNLQ ER«<OJDQ EDWDIVLO TR

195%yilda 100 VR QOL 3ynka@agi Tnehnat uchun erkaklar va ayollar
XFKXQ WHQJ KDT W RyaQ®@I&ydavgabul hilikary 116ddli Mehnat
YD LVK WXUODUL VRKDVLGD NDPVLWLVK WRMuJHULVL(
soluvchi asosiy xalgaro hujjatlardir.

Mavzuga oid adabiyotlar sharhi Tadgigot ishidaxalgaro gonun hujjatlari,
xalgaro shartnomalar va imi@ D]DUL\ PDQEDODU NHQJ NRuODPC
PXQRVDEDWODULGD WHQJOLNQL WDYPLQODVK YD NI
normativ huqugiy hgatlar tahlil gilingan.

XMTning 1121-sonli konvensiyasi davlatlarning mehnat va bandlik sohasida
LPNRQL\DWODU WHQJOLJLQL WDYPLQODVKJD TDUDW
oshirish majburiyatini belgilaydi. Ushbu konvensiyaningmtddasiga muvod
NDPVLWLVK DWDPDVL TX\LGDJLODUQL Ru] LFKLJD RC

a) irq, tana rangi, jins, din, siyosiy garashlar, milliy mansublik yoki ijtimoiy
kelib chiqgish belgilari asosidagi, mehnat yoki ish turlari sohasidagi muomala yoki
LPNRQL\DWODU WHQJQ@dki puut @efkariRghigdr @ith. WetukchD har
TDQGD\ IDUTODVK \RuO TRu\PDVOLN \RNL XVWXQ TR

E WDVKNLORWQLQJ WHIJLVKOL DT]JRVL WRPRQLGI
mehnat yoki ish turlari sohasidagi muomala yoki imkoniyatlar tengligining
\R piBRda yoki putur yetkazilishiga olib keluvchi va albatta ish beruvchi va
PHKQDWNDVKODUQLQJ WHIJLVKOL WDVKNLORWODUL |
DOEDWWD YD ERVKTD WHJLVKOL RUJDQODU ELOD
TRU\PDVOXYWWRQLTRpu\LVK
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XMTning 1121-sonli konvensiyaning -oddasida manfaatdor shaxslarga
PLOOL\ DPDOL\RWJD PXYRILT WDVKNLO HWLOJDQ YL
KLVREODJDQ FKRUDODU XVWLGDQ VKLNR\DW TLOLVE
belgLODQJDQ +XMIMKQWDD RBUDOQQLQJ VXG ERpOLVKL
shikoyat giish YDNRODWLJD HJD YDNRODWOL GDYODW W
tashkil etilgan milliy vakolatli tashkilot boshga davlat organlaridan mustaqil fagat
TR Q X Q J DnighRIQeind.

Davlatlarning xalgaro huquqiy hamkorligida diskriminatsiya muammosi tutgan
RUULQQL DQLY@®d Yabd @ilingan XMTning Mehnat tamoyillari va
KXTXTODUL WRpuJpuULVLGDJL GHNODUDWVL\DVL NDW\
asosiy KXTXTODUJD WDDOOXTOL WRpUWWD WDPR\LO
VRKDVLGDJL [DOTDUR KXTXTL\ VWDQGDUWODUQLQJ
barcha davlatlar tomonidan, ayrim konvensiyalarni ratifikatsiya gilishlaridiedW § L \
nazar, bajarilisi va amalga oshirilishi majburiydir.

%XQGDQ WDVKTDUL XVKEX WDODE QDIDTDW PLC
tamoyillarni milliy gonunchilikka kiritish, balki nogonuniy xatiiarakatlarning oldini
olish va ularga barham berishga garatilgan samardti ichoratadbirlarni amalga
oshirish zarurligini ham anglatadi.

XMTning 1998\LOJL S30HKQDW VRKDVLGDJL DVRVL\
WRUIJPULVLGD JL GHNODUDWVL\DVLGDB\LBXS\DW BARXNDRP\C
PHKQDW NRQVHSVL\DVL QL EWKOOGE RKJNXQLWRQY
PXYRILT PXQRVLE PHKQDWQLQJ [XVXVDQ EDUTDUF
barcha kamsitishlarni bartaraf etish, barcha mehnatkashlarni mehnat shartnomalari
bilan gamrab olish, qulay va xavfsiz mehnat sharoitlarini y&f&i LMWLPRL\ VX
va ijtimoiy himoyaning samarali tizimlarini rivojlantirish, mehnatkashlarning kasaba
uyushmalariga birlashish huquglarini amalga oshirish, jamoa muzokaralari yuritish va
jamoa shartnomalarini tuzish kabi tarkibiy gismlari muhim hiaohtli.

Tadgigot metodologiyasi. Tadgiqot ishida mehnat munosabatlarida
NDPVLWLVKQLQJ ROGLQL ROLVK YD EDUKDP EHULYV
PXDPPRODU XODUQL VDPDUDOL \HFKLPODULJD TDUTI
berishdan iborat.

Tadggotda mehnat munosabatlarida yuzaga keladigan kamsitish holatlari
KDPGD XQJD EHULODGLJDQ MDYREJDUOLN PDVDOD
hamda ilmiynazariy garashlaridan foydalanildi hamda qiyesuqugiy usul, tahlil,
sintez, umumlashtirish, indulys va deduksiysBP HW R GODUL TR<OODQLOGI

%LUODVKJIJDQ OLOODWODU 7DVKNLORWLJD DY]R E
va dinidan T D Wifakdr, hamma uchun inson huquglari va asosiy erkinliklarini
umumbashariy hurmat qilish va ularga rioya qilish majburdickTning 1944yil
10-PD\GDJL )LODGHOIL\D GHNODUDWVL\DVLGD ;DOTD
GDYODWODU 3LUTL HBHWBHIAR Gdrchd DdavhlaQevkintkDv® gadr
TLPPDW LTWLVRGL\ EDUTDURUOLN YD WHQJ LPNRC
IDURYRQOLJL YD PDTQDYL\ ULYRMODQLVKLJD LQWL
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Shuningdek, 194§il 10-dekabrdagi Inson huquglari umumjahon deklaratsiyasining
23PRGGDVLGD KDU ELU LQVRQ XQGD VDQDE RpuWL!
jumladan, haibir inson mehnat gilish, erkin kasb tanlash, adolatli va qulay mehnat
sharoitlari hamda ishsizlikdan himoyalanish huqugiga ega. Har bir inson hech ganday
NDPVLWLVKODUVL] WHQJ PHKQDW XFKXQ WHQJ KD’
etilgan.

Mazkur hujatODUGD WHQJOLN WDPR\LOQL HYWLURI H
NDPVLWLVKQL WDTLTODVKGD WXE EXULOLVK ERuOGL

1966vyil 16-GHNDEUGDJL 3, TWLVRGL\ LMWLPRL\ YD PL
xalgaro Paktning gator moddalarida mehnat qilish erkinligi, karhsitisagiglash
DVRVODUL NHOWLULE RpWLOJIJDQ -XPODGDQ KDU
(6-modda), adolatli va qulay mehnat sharoitlari, shu jumladan adolatli ish haqi, teng
TL\PDWGDJL LVK XFKXighchifad @alulaing owaRmn @ik gonigarli
\DVKDVK VKDURLWODUL [DYIVL] YD VRJUORP PHKQD
uchun teng imkoniyatlar fagat ish tajribasiga, malaka darajasiga garab lavozimda
NRUWDULOLVK GDP ROIMK WD WR. ©GDOQD GAKPD@L QG D&'H
KDT WRpuODVK -adétida). lUSHDUWRRRK @ ishtirokchi davlatlar ushbu hujjatda
bayon etilgan huquglar irgi, rangi, jinsi, tili, dini, siyosiy yoki boshga qarashlari,
milliy yoki ijtimoiy farglari kabi hech @nday kamsitiimasdan amalga oshirilishini
WDIPLQODVK PDMEXUL\DWLQL RODGLODU 8VKEX
deklaratsiyaga qaraganda batafsilroq shakllantiriigan hamda hujjatni ratifikatsiya
gilgan davlatlarning mazkur qoidalarini amalga oshiridR p\LFKD DQLT PDME?
mavjud. Aynan shu hujjat mehnat sohasida kamsitishlarni tagiglashga asos solgan
ERpuOVD GHNODUDWVL\DGD PHKQDW VRKDVLGDJL V
WRPODQLVKL PXQRVDEDWL ELODQ EHOJLODQJDQ HG

1966vyil 16-dekabrdagi®) X TDUROLN YD VL\RVL\ KXTXTODU

Paktning 2ZPRGGDVLJD NRpUD XVKEX 3DNWGD LVKWLU
KXGXGLGD WXUJDQ YD Rp] \ XULVGLNVL\DVL RVWLG
SDNWGD HYWLURI HWL O Jin@chilXsizXjuirdoldhiil-takadranigi, E L U
MLQVL WLOL GLQL VL\RVL\ \RNL ERVKTD HYTWLTRG
PXONL\ DKYROL WXJuLOLVEWJIRINDWU KN IUP KW OLWLGO (
majburiyatini oladi. Mazkur xalgardiujjatni ratifikatsiya qilgan davlatlar unda
keltirilgan har bir normaga amal gilishi hamda amaliyotga joriy qilishi kerak.

Mehnatga oid munosabatlarda tenglik va diskriminatsiyani tagiglash
WRUIJPULVLGDJL XQLYHUVDO [DOTDURy Kufjatlar Thatn K X M |
PXKLP URO Ru\QD\GL

<HYURSD ,MWLPRL\ ;DUWL\DVLQLQJ <HYURSD .HQ
ratifikatsiya qilingan. Mazkur hujjat, mehnat munosabatlaridagi barcha asosiy
QRUPDODUQL Rp] LFKLIJD RODGL KDPGDbaarsty ODW
majburiyatini yuklaydi. Nizom mintagaviy xususiyatlar, Yevropa mamlakatlarida
PHKQDW TRQXQFKLOLJL YD [DOTDUR PHKQDW KX
tendensiyalarini hisobga olgan holddMT hujjatlari, XMT konvensiyalari va

77



3)$948/2''$ 9%$=,<$7/$5 9%=,5/,*, $.$'(0,<$6, $,%2527120%6,  ,/0,< -851% 205, <3(5)

tavsiyalarida mustddamlangan mehnat munosabatlariga oid normalartashtiradi.
;DUWL\D PHKQDW VKDURLWODUL LVKFKLODUQLQJ P
RulJ]LJD [RV <HYURSD VWDQGDUWLQL RuJLGD PXMDV\
DYf]R PDPODNDW O D b gapunciligioti@imbari Réirtonidan bajarilishi
NHUDN ERpOJDQ VWDQGDUWODUQL Ru] LFKLJD RODG

,QVRQ KXTXTODUL YD DVRVL\ HUNLQOLNODULQL I
KXMMDW <HYURSD NR QMIH@dyabrDavdabtd Rilin@dnEU Yevropa
. HQJDVKLJD DE]R ER<OJDQ PDPODNDWODUGD LQVR
gilish magsadida ishlab chigilgan. Inson huquglari va asosiy erkinliklarini himoya
TLOLVK ERMP\LFKD <HYURIDURRD Y.HQVD\WDKWLID DY]R E
tomonidan tasdiangan. Mazkur hujjat jinsi, irgi, rangi, tili, dini, siyosiy yoki boshqga
garashlari, milliy yoki ijtimoiy kelib chigishi, milliy ozchilikka mansubligi, mulkiy
PDQVXEOLJLIJD NRpuUD NDPVLWLVKQL WDTLTOD\GL

2000yil 7-dekabrda Yevropa lIttifogining Asosiy hudag xartiyasi gabul
gilingan va uning 22PRGGDVLJD NRpUD GLVNULPLQDWVL\DJI
nazarda tutadi:

1. Har ganday kamsitish, xususan, jinsi, irqi, rangi, etnik yoki ijtimoiy kelib
FKLTLVKL JHQHWLN [XVXVL\DIVEIPydki bdshg®OHar qand@yL \R
TDUDVKODUL PLOOL\ R]JFKLOLNND PDQVXEOLJL PX
jinsiy oriyentatsiyasi.

<HYURSD KDPMDPL\DWLQL WDEVLV HWLVK W]
CYWWLIRTL WR<«J<ULYVL @db dbiragide) uskb @ sh&rtddapnblainRg Ghéxsus
TRLGDODULJD (|DUDU \HWND]PDJDQ KROGD IXTDUF
tagiglanadi.

1969vyil 22-noyabrda Amerika Davlatlari Tashkiloti tomonidan gabul gilingan
,QVRQ KXTXTODUL ERp\LFKDWHRHUL VD ENDRE@YDHUQ YD L \NDF
KDUDNDWODULQL WDTLTOD\GL KDPGD PD]J]NXU KXMML
WRPRQLGDQ UDWLILNDWVL\D -da Ckbrydbiga méhaxtQ G D
munosabatlariga nisbatan bevosita tatbiq etilmaydi.

Afrika Birligi Tashkiloti 198%yilda Inson va xalglar huquglari va
erkinliklarining Afrika Xartiyasini gabul qildi, unda kamsitishni tagiglash asoslari
1950yl 4-QR\DEUGD TDEXO TLOLQJDQ <HYURSD NRQY
normalar Kiritildi. Jumladan, mazkur hajning 2moddasida, har bir inson irqi,
PLOODWL UDQJL MLQVL WLOL GLQL VL\RVL\ \RNL
chigishi, mulkiy ahvolidan TDW QD ]DU XVKEX XVWDYGD HTYV
kafolatlangan huqug va erkinliklardan foydalanmigugiga ega.

Tahlil va natijalar. Yugoridagilardankelib chigib shuni aytish mumkinki,
mehnat munosabatlaridakamsitishlarni tagiglash hamda insonlarning mehnat
huquglarinimuhofazagilish murakkabva N R giBali xususiyatgaega.Ish joyidagi
kamesitishirgi, jinsi, yoshi, nogironligi yoki jinsiy oriyentatsiyasikabi turli omillar
asosidayuzagakelishi mumkin E R p Qahidy& uchunjiddiy muammolarnikeltirib
chigaradi. llmiy nugtayi nazardanhuqugbuzarlik uchun javobgarlik belgilashda

78



3)$948/2''$ 9%$=,<$7/$5 9%=,5/,*, $.$'(0,<$6, $,%2527120%6,  ,/0,< -851% 205, <3(5)

mehnatmunosabatlada kamsitishningasosiysabablariva W D g§tJiuckl omillarini
hisobgaolish muhimhisoblanadi.

Umumanolganda,mehnatgaoid munosabatlardaamsitishga\ R yfTR u\P DV O L N
tamoyili xalgaromehnathuquginingtarmoqprinsipi, xalgaromehnathuqugifanining
prinsipi vaijtimoiy -huqugiykategoriyassifatidagaralishimumkin.

Xalgaro mehnathuquginingtarmoqtamoyili sifatida mehnatmunosabatlarida
kamsitishningoldini olish va tagiglashasoslarimehnatmunosabatlarigaid xalgaro
hujjatlardabosh J pu R \ D OWirithisdblé@ndi.

Mehnatva bandlik sohasid&amsitishshaklariobyektivva subyektivomillarga

N R pwiDxil N R p U L (ELRAKOBEDAKIilxalgaro tashkilotlarni har bir kamsitish
harakatlarigajarshialohidaxalgarohujjatlarnigabulgilishigaasosE RuO G L

BirlashganMillatlar Tashkilotining 1965yildagi Irgiy kamsitishningbarcha
shakllarigabarhamberish W R p J g WkbnwéenSiyadid&amsitishuchunasossifatida
irgiy, terining rangi, milliy yoki etnik kelib chigishini ham R pichiga oladi.
Konvensiyanig 5-moddasidahar kim mehnatgilish, ishni erkin tanlash,adolatli va
gulay mehnatsharoitlari,teng mehnatuchunbaravarhaqolish, adolatli va goniqarli

U D J p E D WhOgDdyeedgaekdaiMigi H 9 elilgar. |

1979vyil 18-dekabrdagiAyollarga nisbatankansitishning barchashakllariga
barham berish W R p J u U kovide@syalihehnat munosabatlarisohasidagender
tengligini xalgarodarajadatan olingan muhim normativhujjat ERpnO G L Hyjiaj N X U

2 1] E H N LRegpiblikasi tomonidan 1995yilda tan olingan. Konvensyaning

1-moddasiga muvofiq, ishtirokchi davlatlar ayollarning erkaklar bilan teng
imkoniyatlargaega E R p O Lvd Kec® danday kamsitishlarsizmehnat faoliyatini

amalgaoshirishuchunbarcha zarur choralarni N R p WhjWufiyatini oladi. Mazkur

harakatayollarva erkaklar R p U Wte&hyHuuiBlilikka erishish,ulargasiyosiy sohada
tengimkoniyatyaratishuchunzaminyaratadi.

Umumjahonmigyosida xodimlarning kamsitish belgilaridan biri nogironligi

E R p\ Lkarssidishdir.

XMTning 159 sonli konvensiyasva XMTning 1983vyil 20-iyundagi1l68-sonli
tavsiyanomasi nogironlarni kasbiy reabilitatsiya gilish va ishga joylashtirish
WRuJuBRVUGGBNIg E Ry OGshéx§arnibevositava bilvosita kamsitishni
tagiglashhamdakamsitishnitagiglashningmilliy standartlarinishlab chigish uchun
amaliy tavsiyalar beradi. Nogironligi mavjud E R p Gidsbrifarni mehnatfaoliyati
bilan VK X JuX O OWgl@h ¥ R @ Odg Bmtiyozlar berish boshgalarnikamstish
hisoblanmaydi.

Mehnatmunosabatlaridkamsitish NR p U L Q L Ya0&bd I$h. adp iQiqdori

E R p\ LiaKéitish E R p godiEning bilim va NRuQLNPERJIWBRTOPDJD Q
boshgaxususiyatlargaN R pnddoriy tafovut yuzga kelishi natijasidagikamsitish
hisoblanadi.

XMT tomonidan gabul gilingan 2019yildagi =R p U D Yva Qa@yibldr
WR pJpU LNOQ<sri ~ Kdnvensiya ish joylaridagi |R pU D Y RaQténigsizlik
masalalarinioldini olish ularni bartaef etish masalalari E R p\ LZ&rkiry tavsiyalar

79



3)$948/2''$ 9%$=,<$7/$5 9%=,5/,*, $.$'(0,<$6, $,%2527120%6,  ,/0,< -851% 205, <3(5)

beradi. Jumladan, mazkur xalgaro standartning 6-moddasiga binoan, har bir
ishtirokchi davlatlar mehnat munosabatlaridashu jumladan ayollar ishchilari,
shuningdek, ayrim toifadagi xodimlar va boshqa shaxslar uchun tenglik va
kamsitilmaslikhuquginita'minlaydigamgonunlar,qoidalaryaratishilozim.

Xulosa va takliflar. Yuqoridagi N R u @hidiigan barcha konvensiya,
deklaratsiyava tavsiyalarijrosini nazoratgilish ham muhim hisoblanadi. Chunki
mehnatmunosabatlarid&kamsitishgagarshi xalgaro normalargabul gilingan bilan
lekin ishtirokchi davlatlar tomonidan mazkur goidalargaamal gilinmasa mazkur
hujjatlar gqonun normasi sifatida R p ghamiyatini \R p T R VX&8ldao mehnat
standartlarini T R p Ou3tidldnikalgaro nazoratXMT tomonidanamalgaoshiriladi.
XMT mehnatstardartlariniamaliyotggoriy etishvaulargarioyaetilishini WD fPLQ O D\
uchun R p]L Qragodat tizimini yaratgan E R p Omagkur tizim ikki asosiy
mexanizmniR pdhigaoladi:

Doimiy nazorat. Bu tizimga D 9 Jdavlatlar tomonidanratifikatsiya gilingan
konversiyalarni T R p O arBy@rithi tekshirish kiradi. Davlatlar har yili XMTga
hisobotberib, ratifikatsiya gilingan konvensiyalatasosidaamalgaoshirilganishlarni
taqdim etadi. Hisobotlar asosida XMT tomonidan ijobiy R u]JDULWKODU
takomillashtirishlakiritish E R p\ Ltdv&iy@larishlabchigiladi.

Maxsus protseduralar. Bu protseduraD 9 dRvlatlartomonidanratifikatsiya
gilingan konvensiyalarniishtirokchi davlatlar tomonidan buzilganda yoki ular
E R p\ Lskikokatlarkiritiigan tegishlikomissiyatomonidan N R pdbigiladi. Maxsus
protseduralar yordamida XMT davlatlarning mehnat munosabatlaridagi
muammolariniR p U J h@rd&druriytavsiyalarniberadi.

Yugoridagilardarxulosagilgan holdaxalgaromehnathugugidakamsitishning
12 turini quyidagiasoslamo u\ L Falkddishmumkin: irqi, terisiningrangi, jinsi, dini,
siyosiy garashlari,milliy yoki ijtimoiy kelib chiqgishi, oilasi majburiyatlari, kasaba
uyushmalarigaD ] R @okhiva nogironligi kabilardaniborat.
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