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TABIYLY HAM TEXNIKALIQ ILIMLER
Fizika-matematika. Texnika. Informatika

JOYBARDIN TARMAQ GRAFIGIN JARATIW ALGORITMI
A.Abdullaev — docent
U.D.Srajova — talaba
Ajiniyaz atindagi Nokis mamleketlik pedagogikaliq instituts

AJITOPUTM CO3JAHUS CETEBOI'O IT'PA®UKU ITPOEKTA
A.ADnynnaeB — ooyenm
Y. A.CpaxoBa — cmyoenmxa
Hyxyccxuil eocyoapcmeennsiti nedazo2uyecKuti UHCIumym umeHu Axicunuaza

ALGORITHM FOR CREATING A NETWORK GRAPH OF THE PROJECT
A.Abdullaev — associate professor
U.D.Srazhova — student
Nukus State Pedagogical Institute named after Ajiniyaz

Tayanch so‘zlar: tepa, hodisalar, ragamlash, vaqt, yuz bergan sana, zaxira, loyiha, zarurli yo‘l, uzunlik.
Rezyume. Ushbu magolada murakkab ishlarni loyihalashtirish uchun tarmoq grafigini ishlab chigish
algoritmi keltirilgan. Tarmoq grafigida ishning asosiy ko‘rsatkichlari, zarurli ish yo‘llari va yakunlash vaqti

o‘rgatiladi.

KiroueBbie ciioBa: BBEpXy, COOBITHS, HyMEpalys, Bpemsl, 1aTa COOBITHS, pe3epB, MPOEKT, HEOOXOIUMBIT

IIyTh, JAJIMHA.

Pe3iome. B maHHOW cTaThe MpPENCTaBIEH AJTOPUTM IMOCTPOCHHUS CETEBOTO Tpada Ui MPOSKTUPOBAHUS
CIoXHBIX 3371a4. CeTeBoit rpad oToOpaxkaeT OCHOBHBIC MTOKA3aTEIIN 33/1a41, HEOOXOIMMBIC ITyTH BBITIOJHCHHS U

BpeMs1 3aBEPLLCHHUS.

Key words: top, events, numbering, time, date of occurrence, reserve, project, required path, length.
Summary. This article presents an algorithm for developing a network graph for designing complex tasks.
The network graph teaches the main indicators of the task, the necessary work paths, and the completion time.

Maselenin qoyiliwi. Belgili bir joybar (program-
ma, jumislar kompleksi) ol bir gatar operaciyalardan
ibarat bolip, har bir operaciyanin dawam etiw waqti
ham olardi orinlaw tartibi belgili bolip, adetde har bir
operaciyadan alding1 barliq operaciyalar dizimi menen
belgilenedi. Joybardin tarmaq grafigin diziw, putkil
operaciyalar kompleksin ormlaw ushin zarar bolgan
waqtin esaplaw ham har bir operaciyanin waqit
gorlarin esaplaw kerek.

Mashqalalardi sheshiw algoritmi. Joybardin
tarmaq grafigi — bul operaciyalar arasindagi 6z ara
baylanis ham olardi amelge asiriw izbe-izligin grafik
(tarmaq) korinisinde ormlaw.

Tarmaq grafiginin tiykargi elementleri haquyqiy
ham jasalma operaciyalar hdm hadiyseler. Operaci-
yani anlatiw ushin ayqulaq (bagdarlangan) isletiledi,
onmn bagdar1 joybardi waqtinda amelge asiriw pro-
cesine saykes keledi.

Operaciyalardi orinlaw tartibi (alding1 qatnas)
waquyalar (tobelikler) menen anlatiladi. Hadiyse
aymrim operaciyalar tawsilgannan keyin hdm basqa
operaciyalar baslaniwi mimkin bolgan waqit moment
retinde aniglanadi.

Bir gatar waqiyadan kelip shiqqan operaciyalar bul
waqtyaga kiritilgen barliq operaciyalar orinlanbastan
baslanmiwi mumkin emes. Tarmaq grafigin daziwde

kiritiliwi mumkin bolgan jasalma operaciyalar ayirim
hadiyseler arasindagi logikaliq baylanisti sawlelen-
diriw ushin isletiledi.

Olar waqit ham qanday da bir resurslar sarplantwin
talap etpeydi, tek belgili bir waqiya (operaciyalar
topar1) basqa bir waqiyan1 (operaCiyalar topari)
amelge asirmay turip, logikaliq jaqtan baslaniwi
mumkin emesligin korsetedi.

Tarmaq grafigin diziwde guzetiliwi kerek bolgan
bir qatar qagiydalar ham usinislar:

1) aniq operaciya bir ayqulaq penen anlatiliwi
kerek;

2) hesh bir jup operaciya birdey baslangish ham
juwmaglawshi hadiyseler menen aniqlanbawi kerek;

3) har bir jup tdbeshikti birden artiq bolmagan
ayqulaq penen biriktiriw mimkin;

4) tarmag grafikiginde hesh ganday ayqulaq Kir-
meytugin bir baslangishtan tisqart tobelikler bolmaw1
kerek;

5) hesh ganday songi bir tobeden basqa tobeshikke
shigpaytugin ayqulaq bolmaw1 kerek;

6) tarmaq grafigi konturlardi 6z ishine almaydi;

7) Amellerdi korsetiwshi ayqulagt: uliwma bagiti
shepten onga qarap boliwi kerek (har bir doganin
baslangish tobesi grafikte onin aqirg: tobesinen shepte
jaylasiwi kerek).



Ilim ham jdamiyet. ¥e1.2026

Tarmaq grafigin daziwden keyin, onm barliq
tobeleri qayta nomerleniwi kerek. Waqiyalardi nomer-
lew sonday boliwi kerek, sanlardin kobeyiwi joy-
bardin dawamliligina saykes keledi, yagniy tarmaq
grafiginin har bir dogasi ( 1, j ) ushin tébeliklerdi qayta
nomerlewden keyin tomendegi shart orinlaniwi kerek:
i<j[1].

Hadiyselerdi nomerlew algoritmi.

1. Daslepki waqiyaga nomer 1 sanin berin.

2. Alding1 barliq waquyalar qayta nomerlengen, har
ganday nomerlenbegen waqiyaga keyingi sanin berin.

Barlig waqiyalar qayta nomerlengenshe 2-shi
gademdi takirarlan. Juwmagqlawshi waqiya mudami
aqurgr (en ulken) nomer sam boladi. n arqal
juwmaglawshi waqiya sanin belgilen. Bunnan tisqart,
X-qurilgan tarmaq grafiginin tobeleri kompleksi
bolsin (X= {1,2,..., n }), ham A-ommn dogalar
kompleksi. Operaciyan1 orinlaw ushin zarar bolgan
wagqut t(i, j) menen belgilenedi

Tarmaq grafiktin tiykargi korsetkishlerine
tomendegiler kiredi:

1) j waqiyanin jiz beriwinin en erte muddeti —
daslepki waqiyadan berilgen waqiyaga shekemgi en
uzaq jol menen aniqglanadt:

E()=0,

EQ)=max{E () +t(ij) }i:(,]) €A j=23,..n (1)

2) joybardin barliq operaciyalart kompleksin juw-
maglaw ushin zarar bolgan minimal waqit — joybardin
baslangish tobesinen aqirgi tobesine shekem bolgan
en uzaq jol menen aniglanadi:

T*=E (n); 2

3) hadiysenin juz beriwinin en kesh middeti — L
den asip ketiwi putkil joybardin ormlaniwin keshik-
tiriwge alip keledi:

L(n)=T*

L@=min{L()-t@ij)}.j: (,]) €A 3)

Tensizlikti este saglaw paydali:

E (j) <L (j) barhiqj=1,2,...,n; 4)

Juz beriw muddetinde hesh qanday keshigiwge jol
qoymawshi wagqiyalar kritikaliq waqiyalar dep ataladi.
Har bir kritikaliqg waqiya j* ushin onin jiz beriwinin
en erte maddeti onin en kesh muddeti menen saykes
keledi:

E (%)=L (*) barliq j* € X* lar ushin.

Bul jerde X*-barliq kritikaliq toplamlar kopligi; (5)

4) waqittin  toliq rezervi (i, j) operaciyast —
a’mellerdi  (operaciyalardi) orinlawda maksimal
keshigiw joybardin toliq ormlamiwina kesent etpeydi,
jasamaydi.

M (i,J) =L (j)-E (i) -t (i,j) barliq (i,j) € A lar ushin.
(6)

Orinlaniwindagi har qanday keshigiw putkil joybar
juwmagmin keshigiwine alip keletugin operaciya
kritikaliq operaciya dep ataladi. Harbir kritikaliq
operaciya (i*, j*) ushin toliq waqit zapasi nolge ten:

M (i*, j*) = 0 hamme (i*, j*) € A*. (7

Bul jerde A* - barhiq kritikaliq operaciyalar
kopligi.

Tek kritikaliq operaciyalardan ibarat baslangish
tobeden aqirg1 tobege shekem bolgan jol kritikaliq jol
dep ataladi. Kritikaliq jol uzinhigi putkil joybardi
amelge asinnw waqit1 T* ga ten.

5) operaciya waqtinin bos rezervi (i, j) - keyingi
operaciyalardin  ormnlaniwina  tasir  etpeytugin
operaciyalar orinlaniwinin maksimal keshigiwi:

N (i, j) = E (j)-E (i)-t (i, j) barliq (i, j) € A lar ushin. (8)

(1) qatnastan bos waqit rezervi barliq waqitta teris
emes ekenligi kelip shigadi:

N (i,j) >0 barliq (i,)) € A, 9)

6) operaciya waqtinin garezsiz rezervi (i,j) - joy-
bardin basqa operaciyalarinan birewin orinlawda
gosimsha sheklewler kirgizbesten jol qoyiw mumkin
bolgan operaciya orinlaniwindagi maksimal keshigiw:

P (i,j) =max {0; E (j) -L (i) -t (1)) }; (10)
Qatnaslard1 yadta saqlaw paydali
M (ij) >N (i,j) > P (i,j) > 0 barliq (i,j) € A, (11)

har bir operaciya ushin waqit rezervlerinin barliq
ush tarinin manislerin 6z ara baylanistirtwshi [2].

Misal. Bazi bir jumislar kompleksi berilgen bolsin,
olar hagqinda magliwmat 1-kestede keltirilgen, onda
barliq jumislardin dizimi, olardi toltirtw ushin zarur
bolgan waqit ham har bir jumis aldin ormnlanatugin
jumuslar dizimi bar.

Keste 1.
Jumis | Orinlaw | Alding1 | Jumis | Orinlaw | Alding1
waqitt | jumuslar waqitt | junuslar
a 20 - e 14 B,C
b 12 - f 13 d
C 27 - g 15 e,f
d 7 a,b h 11 e

Jumislar kompleksinin tarmaq
kerek. Sheshim.

grafigin duziw

Keste 2.
Esletoe Kritkaliq Kritikaliq
P operaciya kperaciya
Garezsiz rezerv
P (i) o|o|lo|o|ov|o|o|o|o|x|o
Bos rezerv o
N (i, §) o|o|o|w o|lo|—|o|x|o
Toll\l/lq(riej?)erv o|dlo|lo|Y-|lo|-|o|<|o
Kesh tamamlaw | | || |~~|co| | —|—|wo|w©
Erte baslamiw
E (i) oo o|NYIRININIFIFF
Dawamli
£ j) SRIS|o|e~3|S|o|13|8
Operatsiya N| @S| ™| S| ;| o~ |~|x|x
()] e Ireees

Jumistin waqut zapaslart (2-keste) ham Kritikalz jollar
(1,4), 4, 5), (5, 7), (7, 8) ibarat, onun uzinligr1 T * =56.
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Juwmag. Islep shigilgan algoritm jardeminde biz  waqittin toliq rezervi; operaCiya waqittin bos rezervi;
tarmaq grafiginin tiykargi korsetkishlerin anigladiq:  operaciya waqittin $arezsiz rezervi. Islep shigilgan
wagqlya juz beriwinin en erte dawiri; joybardin barliq  algoritm kop darejeli sanaat ondirisinin ekonomikaliq,
operaciyalarin orinlaw ushin zarGr bolgan waqit; social ham ekologiyaliq processlerinin matematikaliq
waqiya juz beriwininh en kesh dawiri; operaciya modellerin jaratiwga mumkinshilik beredi.

Adebiyatlar

1. Thomas H. Cormen, Charles E. Leiserson, Ronald L. Rivest. Introduction to Algorithms, 3rd Edition.
— USA: «MIT Pressy», 2009.
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V]IK 519.854:004.421
TOG*‘ EChKISINING MOSLAShUVChAN MUVOZANAT, XAVFNI BAHOLASh VA HARAKAT
TRAEKTORIYALARIGA ASOSLANGAN OPTIMALLAShTIRISh YONDAShUVI
J.R.Abdurazzoqov - texnika fanlari bo ‘yicha falsafa doktori
Toshkent xalgaro universiteti

ONTUMM3ALIMOHHBIN MOJAX0JI, OCHOBAHHbIN HA ATAIITUBHOM BAJIAHCE,
OIIEHKE PUCKA M TPAEKTOPUSX JIBUKEHUS TOPHOM KO3bI
k. P.AOnYypa330KkoB — 0okmop ¢unocoguu no mexHuuecKkum HayKam
Tawxenmckutl MencOyHapoOublll yHUgepcumem

AN OPTIMIZATION APPROACH BASED ON THE MOUNTAIN GOAT’S ADAPTIVE BALANCE,
RISK ASSESSMENT, AND MOVEMENT TRAJECTORIES
J.R.Abdurazzoqov — Doctor of Philosophy in Technical Sciences
Tashkent International University

Tayanch so‘zlar: biologik optimallashtirish, metaevristika, evolyutsion algoritm, xavf mexanizmi, energiya
modeli, konvergensiya.

Rezyume. Tog* echkilarining xavf baholash va energiya boshqarish xatti-harakatlariga asoslangan yangi
bionik optimizatsiya algoritmi taqdim etiladi. Model maxsus xavfdan qochish koeffitsienti va energiya
dinamikasi orqgali global gidiruv hamda lokal izlanishning muvozanatini yaratadi. Algoritm Shar, Rozenbrok,
Rastrigin va Ekli funksiyalarida sinovdan o‘tkazilib, PSO va DE bilan tagqoslandi. Eksperimental natijalar silliq
funksiyalarda tez va barqaror konvergensiyani, murakkab ko‘p ekstremalli landshaftlarda esa raqobatbardosh
ishlashni ko‘rsatdi. Ushbu yondashuv yuqori o‘lchamli optimallashtirish masalalari uchun samaradorlik va
ishonchlilikni namoyon etdi.

KiroueBble cjioBa: OnMoJiornyeckas OTUMH3ANUsA, META3BPHUCTUKA, 3BOJ'II0LII/I0HHLII71 aJIrOpUTM, MEXaHU3M
PpHUCKa, SHEPreTUIECKast MOA€CIb, CXOOAUMOCTD.

Pestome. [lpencraBiieH HOBBIM OMOHMYECKWUH aIrOPUTM ONTHMHU3ALMH, OCHOBAaHHBIH Ha E€CTECTBEHHBIX
MCXaHHU3Max OLCHKH PpHUCKAa U YIIPABJICHUA 3H€pFI/ICI\/II Y TOPHLIX KO3JIOB. MOI[GJ'II) HCIIOJIB3YCT CHCL[HaJ]bHBIfI
K03 GUIUEHT n30eranns PrcKa U alalTUBHYIO SHEPTeTHUECKYIO JHHAMUKY JIJIS TIOIIepKaHus OaiaHca MEXTy
rJ100aIbHBIM ITOMCKOM M JIOKAJIBHOHN onTtuMu3aiiueii. Meron nporectupoBaH Ha ¢ynkiusx Illapa, Po3zenOpoka,
Paccrpuruna u Dxmm u conoctarieH ¢ PSO u DE. DkcrneprMeHThI MMOKa3bIBAIOT OBICTPYI0 M YCTOWYHBYIO
CXOANMOCTDh Ha rsiaIKux q)yHKLII/ISIX " KOHKYPCHTHBIC PE3YJIbTAThl HAa CJIIOKHBIX MYJIbTHUMOJAJIbHBIX J'IaH,Z[H_Ia(l)—
tax. B nenom nogaxox nemoHCTpUpyeT 3)(PEKTHBHOCT U HAAEKHOCTH JIJIS 33124 BBICOKOMEPHOW ONITUMU3AIUH.

Key words: biological optimization, metaheuristics, evolutionary algorithm, risk mechanism, energy model,
convergence.

Summary. A novel bionic optimization algorithm inspired by mountain goats’ natural strategies of risk
assessment and energy management is presented. The model employs a dedicated risk-avoidance coefficient and
adaptive energy dynamics to balance global exploration with focused local search. The method was evaluated
on the Sphere, Rosenbrock, Rastrigin and Ackley functions and compared against PSO and DE. Experimental
results demonstrate fast and stable convergence on smooth landscapes and competitive performance on complex
multimodal problems. Overall, the approach proves effective and reliable for high-dimensional optimization
tasks.

Kirish. So‘nggi yillarda sun’iy intellekt va
hisoblash tizimlarining tezkor taraqqgiyoti murakkab
optimizatsiya masalalariga yangicha yondashuvlarni
ishlab chigishni talab gilmoqda. Klassik gradientga
asoslangan yoki deterministik optimizatsiya usullari
ko‘plab noaniq va ko‘p ekstremalli muammolarda
lokal minimumlar muammosiga duch kelmogda. Shu
bois tabiiy jarayonlardan ilhomlangan evolyutsion
algoritmlar global optimallashtirish uchun kuchli
alternativ sifatida keng qo‘llanilmoqda.

O‘rganilgan adabiyotlar tahlili. Evolyutsion
algoritmlar (EA) tabiiy tanlanish, meros olish va
moslashuv mexanizmlaridan ilhom olib yaratilgan
bo‘lib, ular murakkab, yirik o‘lchamli va nochiziq

muammolarni samarali yechish qobiliyatiga ega [1].
Ularning an’anaviy turlari — genetika algoritmi (GA),
differensial evolyutsiya (DE), evolyutsion
strategiyalar (ES) va genetika dasturlash (GP) —
populyatsiya asosida bir nechta yechimlarni parallel
ravishda  qidirish va  generatsiyalar  orgali
optimallashtirish tamoyiliga tayanadi [2]. Oxirgi
yillarda olib borilayotgan tadgiqotlar EA-larning
tadbiq etilayotgan sohasi an’anaviy matematik
optimizatsiyadan ancha kengayib, mashinani o‘rgatish
[3], chugur neyron tarmoqg arxitekturasini qurish
optimizatsiyasi [4], kriptografik strukturalar qurish
masalalari bo’lgan S-blokni shakllantirish [5] kabi
sohalarda muvaffagiyatli qo‘llanilmogda. Olib bori-
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layotgan tadgiqotlar evolyutsion algoritmlarining
moslashuvchan operatorlaridan foydalanish, alternativ
modellar  yordamida hisoblash  samaradorligini
oshirish, hamda mustahkam o‘qitish tizimlari bilan
integratsiyalash kabi yo‘nalishlarga qaratilmoqda
[6,7]. Evolyutsion algoritmlar tabiatan global yechim-
larni topishga qodir, biroq ular ko‘pincha lokal
minimumlarda to‘xtab qolish va yuqori hisoblash
murakkabligiga duch keladi. Shu sababli, so‘nggi
tadgiqotlarda evolyutsion yondashuvlar adaptiv
boshqaruv va o0°‘z-o‘zidan moslashuv mexanizmlariga
ega tizimlar sifatida ko‘rib chigilmoqda. Bu esa algo-
ritmning muhitga moslashish gobiliyatini kuchaytirib,
yechim izlash samaradorligini yaxshilaydi [8].

Taklif etilayotgan optimallashtirish metodi.
O‘zbekistonning baland tog‘li hududlari xususan
Toshkent, Surxondaryo va Navoiy viloyatlaridagi
Ugam-Chotqol, Hisor va Zarafshon tog® tizmalari
noyob ekotizimlariga ega bo‘lib, bu yerda yashovchi
hayvon turlari orasida Sibir tog‘ echkisi (Capra
sibirica) alohida o‘rin tutadi [9].  Sibir echkisining
balandlikka chigish, xavfdan qochish, energiyani
tejamkor sarflash va tajriba orqali o‘rganish kabi xatti-
harakatlari tabiiy optimizatsiya jarayonining muvoza-
natli va adaptiv tabiatini aks ettiradi. Shu bois ushbu
biologik mexanizmlar TEMOA uchun evolyutsion
metafora sifatida asos gilib olindi.

Ushbu ishda agent deganda qidiruv fazosida
mustagqil harakatlanuvchi va tog* echkisining biologik
xatti-harakatlarini matematik jihatdan modellash-

tiruvchi  individual  optimallashtirish ~ elementi
tushuniladi.
Optimallashtirish ~ masalasining  qo‘yilishi.
Quyidagi optimallashtirish masalasi berilgan bo‘Isin:
XEQ F (X)

bu yerda Qc R" — qldlruv fazosi va F(x) — mini-
mallashtirilishi lozim bo‘lgan magsad funksiyasi.

Xavfni baholash. Algoritmda agentning gaysi
darajada xavfli hududda harakatlanayotganini
baholash uchun xavf ko‘rsatkichi Kkiritiladi. U
quyidagicha aniglanadi (1).

R :alTarq(F(xf +ej))'}=l+a2|| xt—x¢ . @)

Bu yerda birinchi had agent joylashgan nugta atro-
fida kiritilgan kichik tasodifiy o‘zgarishlar natijasida
magsad funksiyasi giymatlarining ganchalik targog-
ligini o‘Ichaydi.

Agentning aniglangan xavfga ganday munosabat
bildirishini xavfdan saqglanish koeffitsienti orgali
ifodalaymiz.

R_l
i max( PTG é‘loc—lt' (2)
T 1 |F(x )| 1+R

Bu yerda ¢, — algoritm boshida agent uchun

belgilangan eng yuqori ehtiyotkorlik darajasini bil-

diradi. Vaqt o‘tishi bilan bu ehtiyotkorlik (1_1)77
T

funksiyasi orgali bosgichma-bosqich kamayadi, ya’ni
algoritm dastlab ehtiyotkor, keyinchalik esa dadilroq
harakat giladi.

Risk giymati agentning joriy moslashuv darajasiga
nisbatan normallashtiriladi, bu esa turli miqyosdagi
masalalarda  bargaror  ishlashni  ta’minlaydi.
Qo‘shimcha 5|OC hadi esa xavf kichik bo‘lsa ham,
agentning mutlaqo beparvo bo‘lib qolmasligini, ya’ni
minimal ehtiyotkorlik doim saglanishini kafolatlaydi.
Natijada, ushbu mexanizm agentga xavfli hududlarda
sekin va ehtiyotkor, bargaror va ishonchli hududlarda
esa faol va dadil harakat gilish imkonini beradi.

Harakat va yangilanish tenglamalari. Algo-
ritmda har bir agentning harakati tasodifiy emas, balki
bir nechta mantiqiy kuchlarning yig‘indisi sifatida
shakllanadi. Avvalo, agent gayerga intilishi kerakli-
gini ifodalovchi ekspluatatsiya yo‘nalishi aniglanadi.
Bu yo‘nalish agentni joriy eng yaxshi yechim
tomonga vektor bo‘lib quyidagicha ifodalanadi:
do X=X (3)

ol —xi I +e

Mazkur ifoda masofa nolga yaginlashganda ham
bargarorlikni saglash uchun kichik & — stabilizatorini
oz ichiga oladi. Biroq agent fagat eng yaxshi yechim
tomon shoshilavermaydi. Agar u xavfli yoki
noturg‘un hududda bo‘lsa, unda xavfdan saglanish
kuchi ishga tushadi. Ushbu kuch agentni haddan
tashqari keskin harakatlardan tiyadi va ehtiyotkorlik
bilan harakatlanishga majbur giladi va u quyidagicha
aniglanadi:

et XX ()
X —x I +e
Bu vektor mohiyatan agentni xavf sezilgan tomondan
“orqaga tortuvchi” mexanizm vazifasini bajaradi.
Keyingi bosgichda agent sinov va xatolik asosida
bir nechta nomzod qgadamlarni hosil giladi, mazkur
jarayonni shunday ifodalash mumkin:

U =x e, j=l.k,

Bu gadamlar agentga atrof-muhitni tekshirib
ko‘rish, ya’ni yaqin hududlarda ganday imkoniyatlar
borligini baholash imkonini beradi. Bunda har bir
nomzod uchun foyda va xavfni birlashtiruvchi yagona
baho giymati quyidagicha hisoblanadi:

S(¢ D) = F) + 4,6 ROGD) . 6)

Bu yerda magsad funksiyasi giymati va xavf
o‘Ichovi birgalikda qaraladi. Natijada, faqat yaxshi
ko‘rinadigan emas, balki nisbatan xavfsiz nomzod
yani eng kichik S — ustunlikka ega bo‘lib u nomzod
sifatida tanlanadi.

Tanlangan nomzod asosida agentning haqigiy
siljish sinov gadami aniglanadi:

hi
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s =a, (37 -x;). ©)

bu yerda & agentning ganchalik dadil harakat
qilishini belgilovchi koeffitsient bo‘lib, u adaptiv
tarzda (0,1] oraligda o‘zgarishi mumkin.

Algoritm haddan tashqari deterministik bo‘lib
golmasligi uchun har bir gadamga shovqin qo‘shiladi:

& - N (0.05(1-2)1): ™

Bu shovqin dastlab kuchli bo‘lib, vaqt o‘tishi bilan
asta-sekin so‘nadi, ya’ni algoritm boshida keng
o’lchamli qidiruv, oxiriga kelib esa bargaror yaqin-
lashuv bo’lishi ta’minlanadi.

Natijada agentning keyingi holati quyidagi yagona
yangilanish tenglamasi orgali aniglanadi:

X=X+ A e ) ®

Bu tenglama agentning ganday harakat gilishini bir
butun jarayon sifatida tasvirlaydi
Global yetakchi komponenti. Populyatsiya ichida
umumiy tortishish sifatida PSO algoritmidagi gbest—

effekti tasodifiy I “bilan yangilangan holda yum-

1
shoq va stoxastik shaklda kiritildi:

Ci=ch (X, —X%),  r~U(01).

- .t
Bu yerda Cg — global tortishish kuchi, I; — [0,1]

oralig‘idan olingan tasodifiy koeffitsient. Natijada har
bir agent global yetakchi tomon yo‘naltiriladi, lekin
butun populyatsiya bir xil qat’iy yo‘nalishga
tushmaydi — har bir agent uchun tortish kuchi biroz
turlicha bo‘ladi. Bu esa algoritmni gomogenlik
ya’ni ergashuvdan saqlaydi va xilma-xillikni saglab
goladi.

Parametrlar adaptatsiyasi va energiya yangila-
nishi. Eksploratsiya koeffitsienti («) yangilanishi. Bu
jarayonda agent mavjud eng yaxshi yechimga
yopishib qolmasdan, boshqa ehtimoliy yo‘llarni ham
sinab ko‘radi. Mazkur jarayon quyidagicha ifodalandi:

= 4+ Bmax(0, U — F (X)) — B, )

Ushbu ifoda quyidagicha monolarga ega:

Bu tenglama uch elementdan iborat: mavjud g,
populyatsiya  o‘rtacha  moslashuviga  nisbatan
agentning holatiga bog‘liq qo‘shimcha energiyani
so‘ndiruvchi element. Agar agent populyatsiya
o‘rtachasidan yaxshi ishlayotgan bo‘lsa (ya’ni
F'—F(x;)>0), birinchi qo’shimcha orqali u —
giymati ortadi, aks holda kamayadi. y — populyatsiya
kontekstida adaptiv tarzda o‘zgaradi — yaxshi ishla-
yotgan agentga kerak bo‘lsa kengroq yoki faolroq
izlashga ruxsat berilishi mumkin. Mazkur jarayon al-
goritm magsadiga ko’ra o’zgartirilishi va sozlanishi
mumkin.

O‘rganish darajasi A - ning yangilanishi.
O‘rganish darajasi quyidagicha formula yordamida
yangilanadi:

A =clip(A +7(FO) = F'), Au Am) - (10)

Bu yerda A — agentning bir gadamda gancha hara-
kat qilishi mumkinligini belgilaydi. Agar agentning
moslashuv  qiymati  populyatsiya  o‘rtachasidan
yomonroq bo‘lsa (ya’ni F(x;)—-F'>0) A — oshishi
mumkin.

Energiya yangilanishi holati. Har bir agentning
ichki holati energiya orgali ifodalanadi.

EF=E +7(F(x) - F(x)) - )

Al adll 2 x5y’

Ushbu tenglamada birinchi had agentning joriy
holati bilan eng yaxshi yechim o‘rtasidagi farqni
hisobga oladi. Agar energiya giymati nolga teng yoki
manfiy bo‘lib qolsa, agent tiklanadi: u joriy eng
yaxshi yechimga gaytariladi va energiyasi dastlabki
musbat giymatga tenglashtirilib quyidagi shart asosida
bajariladi:

+ + (Xt ’ E )v
(X: 1! E|t l) = {(X?ﬂ é.”l)

agar E/* <0,
aks holda.

Mazkur mexanizm agentning charchashi yoki
foydasiz harakatlarda uzoq vaqt golib ketishini oldini
oladi. Natijada mazkur modelda agentlar fagat eng
yaxshi yechimga ergashmaydi, balki o‘z holatini, xavf
darajasini va energiya resursini hisobga olib harakat
giladi

Eksperimental natijalar va ularning tahlili.
Algoritmlar o‘rtasidagi taqqoslash natijalari esa 1-4-
rasmlarda berilgan. Har bir funksiyaning (a) gismida
iteratsiyalar bo‘yicha 75 ta mustaqil ishga tushirish
asosida hisoblangan median konvergensiya egri
chiziglari tasvirlangan. Median va IQR giymatlarining
go‘llanilishi algoritmlarning shovqinli holatlarda, turli
boshlang‘ich populyatsiyalar bo‘yicha umumiy xatti-
harakatini  adolatli  baholash imkonini  beradi.
Grafiklardan ko‘rinadiki, TEMOA bir qancha
funksiyalarda PSO va DE ga nisbatan tezroq pasayish,
yaginroq targalish va bargaror konvergensiya
xususiyatini namoyish etgan. (b) gismda esa 75 ta
ishga tushirish natijasida olingan yakuniy eng yaxshi
fitness qiymatlarining boxplot ko‘rinishi keltirilgan.
Bu tasvirlar algoritmlarning barqarorligi, yechim
sifatidagi targalish va ekstremal giymatlarga sezgirlik
kabi mezonlar bo‘yicha to‘liq tagqoslash imkonini
beradi. Tajriba asosida olingan asosiy statistik
ko‘rsatkichlar - o‘rtacha qiymat, standart og‘ish,
mediana, 10% konvergensiya iteratsiyasi va AUC
bo‘yicha natijalar 1-jadvalda jamlab berilgan.

1-jadval. Taklif etilgan TEMOA ning PSO va DE
algoritmlari bilan tanlangan funksiyalaridagi statistik
tagqoslanishi.
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10%

O'rtacha Standart konvergen-
Funksiya Algoritm | Arifmetik o Mediana e AUC
) qiymat og'ish . Sy “.
N iteratsiva
TEMOA | 139.05 27.62 | 13626 | 60.06 | 20752.42 |
Shar PSO SI8.44 | 4882 | 518.84 | 59.67 | 4261184 |
| DE | 78374 | 22196 | 880.86 | 43.00 | 57542.77
TEMOA | 11842.30 | 2089.05 | 11272.37 | 60.00 | 1242425.02 |
Rozenbrok PSO 21391.66 3135.08 | 21698.61 55.00 1916240.54
| DE | 38152.54 | 14076.07 | 4417570 | 6100 | 2896519.20 |
TEMOA 1278.65 82.49 1258.34 62.89 102757.82
Rastrigin PSO 1598.93 95.24 1600.24 56.00 119759.09
DE 1420.06 89.98 1425.33 57.82 110136.07
TEMOA 19.22 0.23 19.19 L.00 1344.84
EKli PsSO 20.64 0.14 20.63 0.00 1432.99
DE L 19.63 0.41 19.61 17.49 1390.33

Jadvaldagi barcha ko‘rsatkichlar minimallashtirish
mezoniga asoslangan bo‘lib, kichik giymatlar
yaxshiroq natijani anglatadi.

Shar: (a) Median konvergensiya
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Ackley: (a) Median konvergensiya
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algoritmlar tagqoslanishi

Xulosa.Ushbu tadgiqotda biologik moslashuvchan-
lik tamoyillariga asoslangan TEMOA algoritmi taklif
etilib, uning samaradorligi klassik PSO va DE algo-
ritmlari asosida Shar, Rozenbrok, Rastrigin va EKli
funksiyalarida baholandi. Eksperimental natijalar
TEMOA algoritmining yugori aniglik, bargarorlik va
tez konvergensiya bo‘yicha raqobatchilardan ustun-
ligini ko‘rsatdi. AUC, mediana va standart og‘ish kabi
metrikalar bo‘yicha TEMOA ko‘plab holatlarda eng
past giymatlarni gayd etib, turli murakkablikdagi
optimallashtirish landshaftlarida samarali ishladi.




Ilim ham jdamiyet. ¥e1.2026

Algoritmning eksploratsiya va ekspluatatsiya Shu sababli, algoritmni S-box generatsiyasi va
o‘rtasidagi moslashuvchan muvozanatni saqlash  boshqa kriptografik qurilishlarda go‘llash
gobiliyati uni nafagat matematik test funksiyalari, kelgusidagi eng muhim tadqiqot yo‘nalishlaridan biri
balki real amaliy vazifalar uchun ham istigbolli  bo‘lishi mumkin. Kelgusida algoritmni yuqori
giladi. Xususan, kriptografik S-box dizayni kabi o°lchovli masalalar, real amaliy ilovalar va boshqa
nochizigli, multimodal optimallashtirish masalalarida zamonaviy metaevristik usullar bilan kengroq
TEMOA ning bargaror konvergensiyasi va global taggoslash ushbu tadgigotning mantigiy davomi
izlanish qobiliyati juda muhim ahamiyat kasb etadi. sifatida garaladi.
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MOJEJIMPOBAHUE U AHAJIN3 TENJIOBBIX MTPOLECCOB B KPEMHHUEBBIX
TETEPOCTPYKTYPAX ITPH BBICTPOM TEPMUYECKOM OBPABOTKE
J.K.AcaHOB — accucmenm npenodasamens
Hyxyccxuii 2ocydapcmeennuiii nedazocudeckull uHCmumym umeHu Asxcunusnsa

TE3KOP TEPMHK MIIJIOB BEPHUIII )KAPAEHUJIA KPEMHH I'ETEPOTY3UJIMAJIAPUJIA
HUCCUKJUK KAPAEHJIAPUHU MOJIEJIJTAIITUPUII BA TAXJIWJI KUJIAII
H.K.AcaHoB — accucmenm yKumysuu
Adcunués nomuoazu Hykyc oagnam nedazo2uxa uHCmumymu

MODELING AND ANALYSIS OF HEAT PROCESSES IN SILICON
GETEROSTRUCTURES DURING QUICK THERMAL PROCESSING
D.J.Asanov — assistant teacher
Nukus State Pedagogical Institute named after Ajiniyaz

TasH4 cy3aap: KpeMHHIA T€TePOCTPYKTypaIapH, Te3KOP HCCUKIUK OWIaH WIILUTOB OEPHIII, UMITYJIBCITH OTOH
WIIUTOBH, UCCUCIIUK OaJIaHCH, HUKEJ [IMJIUHINPIIAPH, MOJICIJIAII TUPHIIL.

Pe3rome. Maxomaga Ni (5 at. % Pt)/Si kpemuuii retepoTy3uManapuaa UMIyCad (OTOHIH HILIOB OSpHII
XKapaCHuaa 103 OepaguraH HCCHUKIMK JKapaCHIapd MOJCIUIAIITHPWITAaH Ba TaXKpuOaBUH YpraHWIIraH.
AnunabaTuK, UCCUKJIUK OKUMH Ba HMCCUKIMK MYBO3aHATH PEKHMIIAPU TaXJIMJI KWIMHAIU. 255 J/sm? SHEPrust
spwinrd Ba 1,8 S 1aBOMMIUIMKIA MCCHKIMK MYBO3aHATH PeXHMHU Xocwi Oyiwuim, Oy sca Ni,Si dazacunHuHr
[MAKJUTAHUIIUra onub kenuinu aHukinanrad. Ni kKaTnaMuHuHr Pt OnnaH JerHpiIaHUIId CTPYKTYpaHUHT
TepMOOapKAPOPIUTHHH OIIMPHILH Ba CyOCcTpar AehOpMALMSICHHN KaMaW THPUILIUHN KYPCATHIIIH.

KiioueBbie c0Ba: KpeMHHEBBIE TE€TEPOCTPYKTYPBHI, OBICTpasi TepMHuYecKas 00pabOTKa, WMITYJIbCHAas
(hoToHHas 00pabOTKa, TEIJIOBOH OaaHC, CHITUITNIBI HUKETIS, MOICTHPOBaHIE.

Pe3srome. B cTaTthe mpoBeneHO MOIEINPOBAHHUE U SKCIEPUMEHTAIBHOE HCCIICIOBAHUE TEIUIOBBIX IPOLIECCOB
B KpeMHHEBBIX rerepocTpykrypax Ni (5 at. % Pt)/Si mpu ummynbscHo# doTtoHHON 06paboTke. PaccMoTpens
PEXUMBI  aauabaTHYEeCKOr0 HarpeBa, TEIUIOBOTO TIOTOKAa M TemoBoro OamaHca. Ha ocHoBe aHamm3a
TEMIIEPATYPHBIX 3aBUCUMOCTEN YCTAHOBJIEHO, YTO IPU IUIOTHOCTH SHEPruu 255 Jix/em? 1 maTensrocTH 1,8 ¢
peanu3yercs peHM TEIJIOBOro OanaHca, 00eceurnBaroIMii paBHOMEPHBIN HarpeB U oopasoBanue ¢asbl NipSi.
[Moka3zano, urto JierupoBaHue Ni IUIATUHOW TMOBBIMIACT CTAOWJIBHOCTh CHIIMIIMIHOTO CJIOS W CHHIKACT
neGOpMaIHIO MTOIOKKH.

Key words: silicon heterostructures, rapid thermal processing, pulsed photon annealing, thermal balance,
nickel silicides, modeling.

Summary. The paper presents modeling and experimental study of thermal processes in silicon-based Ni
(5 at. % Pt)/Si heterostructures under rapid photon annealing. Three heat transfer regimes are analyzed:
adiabatic, heat-flow, and thermal-balance. Temperature profiles show that at an energy density of 255 J/cm? and
a pulse duration of 1.8 s, the system reaches a thermal balance mode enabling uniform heating and the formation
of the Ni,Si phase. Pt-doping improves thermal stability and reduces substrate deformation.

Beenenne. CoBpeMEHHBIC TEXHOJOTHH MHUKPO M HEOOXOIUMO JUIS ONTHMHU3alWU (DAa30BBIX MpeBpaile-

HaHORJIEKTPOHUKH TpeOyIoT BBICOKOTOYHOI'O  HHMH M MPEJOTBPALICHUS MEXaHWYEeCKUX Aedopmaruii
KOHTpOJIA ~ TEMIIEPAaTypHBIX  IapaMeTpoB  NpPH  IMOIJIOKKH.
TEPMUYECKON 00paboTKe KpPEMHHEBBIX CTPYKTYP. Martepuanasl U MeToabl uccjaenopanus. OObek-

KnroueBbiM 3TamomM ¢GopMHUpOBaHHS (QYHKIHOHAIb-  TOM HCCIIEIOBAHHUS SBISIUCH KPEMHUEBBIE CTPYKTYPHI
HBIX 3JIEMEHTOB MHTETPAJIbHBIX CXEM SIBJISIETCS CO3/1a- C HAHECEHHBIMM TOHKMMH METAJUIMYECKUMH IUIEH-
HUE YCTOMYMBBIX OMHYECKHX KOHTAKTOB M OaphepHBIX  Kamu coctaBa Ni (5 at. % Pt)/Si Tonmmmaoit 50-80 HM.
CIIOEB HAa OCHOBE CHWIIMLUIOB MEPEXOAHBIX MeTauioB  OOpa3mpl MOJBEPrajich WMITYJIbCHOW (HOTOHHOM
[1-3]. Beictpas Tepmuueckas obpabotka (BTO), o00paboTke ¢ UIMTEIBHOCTBIO BO3ZCUCTBUS 1-2 ¢ M
OCHOBaHHas Ha BO3JACHCTBUU HMIYJbCHOIO (OTOH- IJIOTHOCTBIO OdHepruu ot 140 mo 285 Thx/em?.
HOTO M3JIy4YeHHs, 00OecleunBaeT KpPaTKOBPEMEHHBIH TeMmepaTypHbIi OTKIHK CTPYKTYphl PETHUCTPUPO-
Harpes 10 Ttemnepatyp 800-1000°C wm ObicTpoe  BajCsi NMHUPOMETPHYECKHM METOAOM C BPEMEHHBIM
OXJIaXJIEHHE, 4TO MHUHMMHE3HpyeT muddy3uoHHble paspemenneM g0 10° c. Jlns yTOUHEHHs JAHHBIX
MPOIIECCHl M COXpaHSeT KPUCTAIUIMYECKOE KAadeCTBO  HCIIOJIB30BAIHCH M3MEPEHHS C TMOMOIIBI0 TEPMOTIApHI
noaoxku. MccnenoBanue TeruioBbIX mporieccoB B W-Re, koHTakTHpyromied ¢ 0OpaTHOW CTOPOHOM
KPEMHHUEBBIX TEeTePOCTPYKTYypax METalI-IoNynpo- riactuHbel. [loBepxHOcTHAsS Mopdonorus U (HazoBbIid
BOoMHUK, B yactHocTH Ni (5 ar. % Pt)/Si, npu BTO cocraB  wmccnemoBamich  METOJAaMU  PacTPOBOIA
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anreKTpoHHO#M Mukpockomuu (POM, JEOL JSM-6610)
u peHrreHodaszoporo anammza (XRD, CuK a-
nznydenue, tmar 0,02°). dns MoaenupoBaHHA
TEIUIOBBIX TPOLIECCOB HCIOJb30BANIOCH ypaBHEHHUE
HECTAIlMOHAPHOTO  TEIJIONEPEeHOCa,  JOMOJHEHHOE
pamualMOHHBIMA  TOTEPSAMH W Kod(duImeHToM
OTpa)kKeHHsI TIOBEPXHOCTH [4-6]:

pChE =@A-R)E—-2s&0(T*-T,")

rne p - INIOTHOCTh MaTepuana, ¢ - TemI0EMKOCTB,
h -tommumua cTpyKTYpbl, E- MIOTHOCTH MOLIHOCTH
CBETOBOI'O IIOTOKA, IAJarollero Ha CTIPYKTypy, R-
oTpaxkaTenbHasi CHOCOOHOCTh, Ty - TeMImepaTypa
OKpYy’Karolei cpelpl, t - BpeMsl, € - CTETIeHb YePHOTEI,
o - nocrosaHas Credana-bonpimana, T - Temmepary-
pa.

Pacu€Tel  mpoBOIMIMCH C  HCIOJIb30BAaHUEM
MATLAB u COMSOL Multiphysics ¢ mrarom 1o
Bpemenn 10° c. 'paHMYHBIE YCIOBHS COOTBETCTBO-
BaJI1 OTCYTCTBHUIO TEIUIONEpEeaayd depe3 MOJI0KKO-
nepkatens (ammabaTtWyeckas HIDKHAA —TPAHUIA).
Bepudukanus pe3yiIbTaToOB OCYILECTBIISIACH
CpaBHEHHEM MOJICIHPYEMBIX TEMIIEPATYPHBIX KPUBBIX
C IKCTIEPUMEHTAJbHBIMH JaHHBIMU. PacxoxneHune He
npeBbIano 5-7 %, 4To MOATBEPKAACT KOPPEKTHOCTD
MPUHSATHIX JOTYILICHHH.

Pe3yabTaThl M 00cyxaeHue. Ha ocHOBe dmcIiieH-
HOTO W 3KCIIEPUMEHTAIbHOTO aHajlN3a YCTaHOBJICHO,
9YTO B KPEMHHEBBIX rerepocTpykrypax Ni (5 atr. %
Pt)/Si npu ummynscHOl 00paboTke peanu3yroTcs TpH
XapakTepHBIX peXHMa TerulonepeHoca - aanadaTude-
CKHMil, TEIUIOBOrO IOTOKa W TemioBoro OamaHca. B
ammabatmueckoM pexume (t < 10° ¢) smeprus
MOTJIONIAETCS. TOHKUM IIOBEPXHOCTHBIM CIIOEM, H
TeMmIeparypa Bo3pacTaeT 0e3 TemIooOMeHa ¢ IOA-
noxkoil. Takoil pexxum peanusyeTcsi Mpu JIa3epHBIX
BO3JICUCTBUSIX NMUKOCEKYHAHOTO nuamnazoHa [1-4]. B
peXHME TEIUIOBOTO ITOTOKA (10° < 1 < 107 o)
HabJroaeTcs pacnpoCcTpaHEHUE TEIIOBOM BOJHBI Ha
IyOWHYy, CPaBHUMYIO C TOJIIMHON METalInYecKoro
Cllosl, TpU OTOM (POPMHUpPYETCS TeMIepaTypHBIN
IPaJiveHT B MOAJI0XKe. B pexxume TermoBoro 6ananca
(t > 102 ¢), peanmmsyemom npu BTO [UIHTENBHOCTEIO
1-2 ¢, temmeparypa BBIPDAaBHHBA€TCS IO TOJIIWHE
IJIACTUHBL. DKCIIEPUMEHTANIbHbIE JaHHbIe (Tabxn. 1)
MOKa3bIBAIOT, YTO NpPU IUIOTHOCTH JHEpruum 255
Jlx/cM? Temmeparypa gocruraet 820°C, 4TO COOTBET-
CTBYyeT Hauairy oOpa3oBanus ¢asbl Ni,Si.
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Tabmuma 1. Pexumbl OBICTPOH TepMHUYECKOH
o0pabotku (BTO)
[InotHOCTS 3HEprUKM | Bpewms 06- | Temmeparypa
(Jlx/em®) pabotku (c) | omkura (C°)

142 1 480

190 1.3 620

230 1.6 745

255 1.8 815

285 2 890
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[Ipu nmoctwxenmu Temreparyp 800-850°C Ha
MMOBEpPXHOCTH oOpasnmoB B POM  HaOmomaroTcs
3epHUCTBIE 00pa30BaHUs, COOTBETCTBYIOIIME (ase
Ni,Si. TIpu manpHEHIIIEM TOBBIIICHHH TEMITEPATYPhI
(Bermre 880°C) mpomcxomut obpaszoBanue NiSi, 9To
MOATBEPXKAeHO Mo muKy (20 = 47,8°) Ha peHTreHo-
rpammax. [lOMOTHHUTENBFHO OBLIO YCTaHOBJIEHO, 4YTO
BBezZieHue 5 at. % Pt B HuKeneBblil ci10i criocoOCTByeT
crabunm3anun ¢asbl NipSi 1 CHHKEHHIO TeMIIeparyp-
Horo mopora mepexoga B NiSi, yto cormacyercs c
naHHbIMH [7-8].

T.'¢
500
400 4
300 4
2001
100 -]
T T T T T T
0 10 20 30 40 50 60 tcC
a
1,°C
600 -
500
400 -]
300
200
100 4
T T T T T T
0 10 20 30 40 50 s tcC

Pucynox 1.- 3agucumocmo usmenenus memnepamypuol
om gpemenu npu onumenvhocmu umnyrvca bTO 1,0 ¢
2
u nromuocmu suepeuu 142 Jinc/cm® (a), a maxoice npu
onumenvrocmu umnynvca bTO 1,2 ¢ u nromnocmu
2
anepeuu 170 Hoc/cm” (6)
°c
700
600
500 +
400

300

200

100

T T
50 60 t, C
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T°C TakuMm 00pa3oM, pesKuM TEIJIOBOTO OajlaHCca SIBIIETCS
ONTUMAJIBHBIM [UI1 PaBHOMEPHOIOo Harpesa 0e3
TPEUIMHOOOpa30BaHUSL.

3axiouenue. Pe3ynpTaThl MOAETHPOBAHHS U
600 9KCIEPUMEHTOB IIOKa3alM, YTO IPH HMIYIbCHOM
(oToHHON 00pabOTKE KPEMHHUEBBIX TE€TEPOCTPYKTYP
400 Ni (5 ar. % Pt)/Si peanmusyrorcs Tpu pexuma

TEIUIONEPEHOCA. Haubonee TEXHOJIOIMYECKH

3 PEKTUBHBIM SBIISIETCS PEKHM TEIJIOBOTO OallaHca,

o0ecrieynBaloLIii PABHOMEPHBIA HAarpeB MOAJIOKKH U

cTabmibHOCTh  TemmepaTypHoro mnpoduis. [lpu

0 10 2 % 4w 0 6 ¢¢ TIOTHOCTH 3Heprun 255 Jx/cM® u mmurensHoctH 1,8

r ¢ Ttemmeparypa pgocturaet 820 °C, uyro co3maér

Pucynoxk 2. 3aucumocms memnepanypsl om epemeny  yCoBus s Gopmuposanus daser NipSi. Jleruposa-

npu onumenvsHocmu umnyiasvca bTO 1,4 ¢ u nnomuo- HHE HHUKEJIEBOTO CJIOSI IUIATHHOH CIIOCOOCTBYET

cmu snepauu 200 ﬂg;c/cmz (8), u 1,8 c npu 255 VIYYIIEHHI0  TEPMOCTAOMIIBHOCTH  CHCTEMBI |
ﬂg}c/cjwz (2). Ka4YeCTBY CUIHUIUIHOTO CJIOS.

DTO OOBACHIETCS yMEHbIIEHUEM AU(DY3HMOHHOM Takum oOpasoM, ummysbcHas QorToHHas o0pa-
HOJBMKHOCTH aTOMOB KPEMHMSI M HM3MEHEHHMEM OOTKa B PEXHME TEILIOBOrO OanaHca NPEICTaBiIsAeT
HOBEPXHOCTHOM  SHEPrUM  IpaHMIBl  pasjena. Co00# >(QdeKkTHBHBIA MeTOA (OPMHPOBaHMS OMHUYE-
MozenupoBanue TeEMIEPaTypPHOrO paclpeeneHus 0  CKMX KOHTAKTOB M MHTEPQEHCHBIX COEIMHEHUM B
TOIIIMHE CTPYKTYpPhI IOKA3a]I0, 9TO MPH JUIMTEILHO-  KPEMHHEBBIX CTPYKTYpaX MHKDPO- M HAaHOIIEKTPO-
CTH HMITyJIbCa oomee 1 c pa3HOCTH TeMIleparyp  HHUKH, o0ecreYnBaoIHi BBICOKYIO OJAHOPOAHOCTD,
MEXIy TMOBEPXHOCTAMH MHOUIOKKHM HE NPEBbIIAeT MHMHUMAIbHBIE TEPMOMEXAHUYECKHME HANPSHKEHUS U
0,5°C, 9T0 HCKIIOYaeT MeXaHuueckue aedopmarmu.  HaJAEKHOCTH CO3/[aBACMbIX CIIOCB.
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SALISTIRMALARDIN BAZI BIR QOLLANIWLARI
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Ajiniyaz atindagr Nokis mamleketlik pedagogikaliq instituti

HEKOTOPBIE IPUMEHEHHNS CPABHEHUI
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SOME APPLICATIONS OF COMPARISONS
M.Asqarov — candidate of Physical and Mathematical sciences, associate professor
Nukus State Pedagogical Institute named after Ajiniyaz

Tayanch so‘zlar: sonlarning bo‘linish alomati, tagqoslama, yechimlarni soddalashtirish.

Rezyume.
alomatlari isbotlangan va misollar keltirilgan.

Bu magqolada taqqoslamalarning bazi bir tadbiqlari qaralgan. Bazi bir sonlarning bo‘linish

KiroueBble ci10Ba: Ipu3HaK JEIUMOCTH YHCEII, CPAaBHEHHUE, YIIPOIICHUE PELICHUI.

Pe3rome.

B crarbe paccmaTpuBaroTCsd HEKOTOpblE MpPHUMEHEHHs CcpaBHEHUH. Jloka3aHbl NpHU3HAKH
JEeTUMOCTH HEKOTOPBIX YHCEIl ¥ IPUBEICHBI IPUMEPHI.

Key words: divisibility test of numbers, comparison, simplification of solutions.
Summary. This article examines some applications of comparisons. The divisibility of some numbers is

proven and examples are given.

Kirisiw. Uliwma orta bilim beriw mekteplerinde
sanlardin  boliniw  belgisine baylanisli  apiway1
tusinikler berilgen. Al, ayirim orta arnawli oqiw
orinlart matematika kursinda sanlardin boliniw belgisi
ham salistirmalarga baylanisli tasinikler kiritilgen
bolip, biraq olarda tiykarinan apiwayi misallarga itibar
qaratilgan. Bul materiallar joqar1 oqiw orinlarinda
terenlestiriledi. Oqiwshi ham studentlerde
maselelerdin  sheshiliw  procesin ansatlastiriwshi
teoriyallq materiallardan paydalanip biliw en
ahmiyetli konlikpelerdin biri bolip esaplanadi. Bul
magalada salistirma tusiniginen paydalanip bazi bir
maselelerdin sheshiliwin korip shigamiz [1-3].

Daslep salistirma haqqinda qisqasha tasinik berip
otemiz.

Qaldighh boliw haqqindagr teoremaga tiykarlanip
har gqanday eki a,m >0 putin san ushin tomendegi
tenliklerdi jaziwga boladi:

a=mg, +r, 1)

b=maq, +r, (2
bunda 0<r<m. (1) ham (2) teflikler & ham b
sanlarmn m ge bolgende birdey qaldiq qaliwin
bildiredi.

Amglama. Eger eki patin @ ham b sandi m
natural sanga bolgende payda bolgan qaldiglar 6z ara
ten bolsa, onda a ham b sanlar m modul boyinsha
ten qaldigli sanlar yamasa m modul boyimnsha
salistiriliwshi sanlar delinedi.

Eger a ham bsanlar m modul boymsha
salistirlliwshi bolsa, onda tdmendegishe belgilenedi:

a=b(modm). @)

Eger (1) den (2) ni aywrsag, onda

a—b=m(q,—q,) yamasa

14

a—b=mt, (t=q¢,-q,) 4)
tenlik payda boladi.
Jogaridagr  pikirlerdi juwmaqlap témendegi

juwmaglardi shigariw mimkin:

1. M modul boymsha salistitwshi sanlardin
ayirmast m sanina bolinedi.

2. Eger a=b+mt bolip, b n1 M ge bolgendegi
qaldiq I' ga ten bolsa, a n1 da m ge bolgendegi
qaldiq r ga ten boladu.

3. Eger a=mq+r
a=r(modm) styaqli da jaziw mumkin.

bolsa, ol jagdayda oni

4. Eger a bolsa, ol jagdayda a=0(modm) bolad:.
m

Teorema. Endi  tomendegi  salistirmalar
sistemasin qaraymiz:
x=b,(modm,),

®)

x=b,(modm,),

x=b,(modm,),

bul jerde m,,m,,...,m  sanlar juplari menen 6z ara

apiway1 sanlar.

Bul sistema bir belgisiz sizigh
sistemasi delinedi.

Eger (5) sistemada m,m,,...,m. moduller jup-jub1

n

salistirmalar

menen Oz ara apiway1 bolsa, = jda (mi, mj)zl

bolsa, onda omin sheshimin témendegi formula
menen tabiw mamkin:

(6)

M M M
Xo:Eylal"'EYZaz""“*‘m_Ynanv

bul jerde M =[m,,m,,...,m ] ham y,,y, ...y, lar
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i=1n salistirmalardin

M
Zy =1(modm),
miY. ( 0 .)

sheshimlerinen ibarat. Sistemanin
X=X,(mod M )sahstlrrnadan ibarat bolad.

sheshimi

Tiykarg1 bélim. Maqaladag: tiykargi maqsetimiz
uliwma orta, orta amawl oqiw ormlarindagi
olimpiyadaga qizigiwshi ziyrek oqiwshilardi sanlar
teoriyasi boliminen bazi bir quramali maselelerdi
apiway1 ham qolayli usillar menen sheshiwdi uyretiw
bolip esaplanadi. Sonliqtan misallarga 6temiz.

1-musal. 2°" —1 din 31 ge boliniwin dalillen
(n eN )

Dalillew: 2°-1=31 bolganlig ushin
25 51( mod 31), Bul salistinwdin eki tarepin N
darejege koterip, 2°" zl(mod 31) di payda etemiz, bul
bolsa (25 _1)/31 di anlatadi.

2-misal. Eger n - taq san bolsa, ol halda n’ —1 ni
8 ge boliniwin dalillen.

Dalillew: N taq san bolsa, ol halda on1 n=2k +1,
k=12,3,... koriniste jazamz. Endi salistirrwdin
aniglamasinan paydalanip toémendegishe jazamiz,
yagny n’-1=0(mod8). Endi N mf ornna
n=2k+1 di qoyip, tomendegi salistiriwga kelemiz,
yagmy

(2k +1)° ~1=0(mods8),
4k? + 4k +1-1=0(mod8),
4k* + 4k =0(mod8),
4k (k +1)=0(mod8).
k +1 jup ekenliginen 4k (k +1) san1 8 ge boliniwi kelip
shigadi:
3-Misal.
sanin tabin.

Sheshiliwi: Berilgen sannin aqirgt eki sani bul
sandi 100 ge bolgende payda bolatugin qaldiqtan
ibarat. Demek, tomendegi salistirtwd1
ganaatlandiratugin X sanin tabiw talap etiledi:

2'% = x(mod100).
Ekinin kishi darejelerinen baslap, 100 ge bolgende
payda bolatugin qaldiglardi izbe-iz ajiratamiz:
100 _ (210 )10 =1024%:
(1024)"° = (24)"° (mod100).
(24)° =(576)° =76°=(76)" - 76 =(5776)" - 76 =(76)" - 76 =
=5776-76 =76 =5776 = 76(mod100).
Solay etip, 2'%° sanmin aqirg1 eki sam1 7 ham 6 dan
ibarat eken.
Juwabu: 76.

4-musal. 7-5%"+12.6":19 barliq natural
sanlarda bolinetuginin dalilen.

2100

saninin jaziliwindagi aqirgr eki

n

15

Dalillew: Salistirmalardin gasiyetlerinen

paydalanamiz:
25=6(mod19)
bolganligtan, berilgen anlatpani tomendegishe jaziwga
boladi
7-5"+12.6"=7-25"+12-6"=7-6"+12-6" =
=(7+12)-6"=19-6" =0(mod19).

Aqirg1 anlatpadan dalileniw kelip shigadi.

5-musal. Boliniwin dalillen 107° —19%:27.

Dalillew: Bunda 10 sanin 27 sant menen
salistinwdin paydasi joq, sonligtan témendegishe
tarlendiremiz:

10" =10?* = (10%)” =100%.

Salistirmalardin gasiyetlerinen paydalanamiz

100=19=-8(mod27).

Buni dawam ettirsek

10" -19° =100 -19° =(-8)" - (-8)" =—8° (8” +1)(mod 27).

Solay etip tomendegige iye bolamiz

10 -19° =8+ (8 +1) =64+ (~1+1) =0(mod 27) = 10" -19°:27.
6-musal. (75- 56)25 +(58- 34)31 anlatpam 19 ga
boliwdegi galdigqti tabin.

Sheshiliwi:  Berilgen sanlardan salistirmanin
aniqlamasinan  paydalanip  tomendegilerge iye
bolamiz:

75=-1(mod19);

56 =—1(mod19);
58=1(mod19);

34=-4(mod19).

Keyin salistirmalardin qasiyetlerinen
paydalanamiz:

(75-56)" +(58-34)" =1% +(—4)" =1-4%(mod19).
=t () =-4.16°=4.(-3) = 4-3°=4.21°= 4.8 =
=—4.8.64°=-32.7°=-32-49=6-11=66 =9(mod19).

Natiyjede tomendegi salistirma kelip shigad:
(75-56)" +(58-34)" =1-4* =1-9=-8=11(mod19).

Juwabi: 11.

7-musal. Eger f (x) =15x* —33x*+7 bolsa, onda
f(86) m1 11 ge bolgendegi galdigt tabin.

Sheshiliwi: Maseleni sheshiw ushin kopagzalidagi
ham basqa da sanlardi 11 ge bolgendegi absolyut
shamas1 boyinsha en kishi bolgan qaldiqlar menen
almastiramiz:

86=-2(mod11), 15=4(mod11), 33=0(mod11),
7=-4(mod11).
Bul jagdayda f (86)5 f(—2)(mod11) boladi
ham bizler salistirmalar shinjirina iye bolamiz:
f(-2)=4(-2)' -0-(-2)" ~4=-32—4=-36=-3=8(modL1).
Juwabr: 8.
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8-musal. Tomendegi tenlemeni puatin  sanlarda
sheshimlerin tabin:
39x—22y =10.
Sheshiliwi: Tenlemeden témendegi

kelip shigadi:

salistirma

39x =10(mod 22).
Bul salistirmadag1 koefficientleri 22 modul boyimnsha
en kishi on shegaralarina keltirsek, 17x=10(mod 22)
payda etemiz, bul jerden x =20 di payda etemiz. Bul
manis berilgen teflemege qoyip, y, =35 ti tabamiz.

Demek, berilgen tenlemelerdin uliwma sheshimi
tomendegishe boladi:
X =20+ 22t,

{y=35+39t.

9-musal. 2, 3, 4, 5, 6 ham 7 sanlarina bolingende
saykes tarde 1, 2, 3, 4, 5 ham 0 qaldiq payda bolatugin
sandi tabin.

Sheshiliwi: Masele tomendegi salistirmalar siste-
masina keltiriledi:

x=1(mod2) x =3(mod2) salistirma

X = 3(m0d 4) salistirmanin natiyjesi sipatinda taslap
x=2(mod3)

yamasa

jiberiliwi  mumkin. Tap sonday

salistirma da alinbaydi.
Solay etip, tomendegi sistemani payda etemiz:

Bul sistemani sheship, x = 119(m0d420) n1 payda
etemiz.

10-musal. 9 ga boliniw gasiyetin dalillen: Tek
cifrlarmin qosindisi 9 ga bolingende gana berilgen san

9 ga bolinedi.

Dalillew: Qalegen sand1 tomendegishe jaziwga
boladi:

X=X X, .. XX =X +%,10"+X,10% +...+x 10",
bunda x,, x2, Xg,..., X, ler x sanmin onliq sistemada
jazihwi. 10 =1(mod9) bolganligtan 102 =1(mod9)

boladi hdm galegen natural k wushin 10kzl(mod9)

orinlt boladi. Bunnan salistirma qgasiyetlerinen
paydalansaq
X, + %10 + %,10% +...+ x, 10" =
=X + X, + X +...+ X, =(mod9).
dalillendi.
11-mmusal. 19 ga Dboliniw qasiyetin  dalillen:

Tek eki eselengen birlikler saninin onliglar sanina
gosindist 19 ga eseli bolganda gana berilgen san
19 ga bolinedi.

Dalillew: Qalegen X  natural ushin
X =X, +10x, tenligi orinli boladi, bunda X, sannin

sani

Jazihwindagr birlikler sani, al X, bolsa onliglar sani.
Meyli y =X, +2X bolsin,
10y — x =19x, =0(mod19) boladu,
x=0(mod19) tek 10y =0(mod19) bolganda gana,
yagnly y= O(modlg) bolganda orinli bolad1. Qasiyet

dalillendi.

Juwmag. Ulwma orta ham orta arnawli oqiw
ormlarinda ziyrek oqiwshilar arasinda olimpiada
sabaglarin  otkende salistirmalar tasinigi  kiritilip
tiyisli magliwmatlar berilse, salistirmalar jardeminde

onda

bunnan

X =4(mod5),

( ) sanlar  teoriyasina  baylanisli  tastiyiqlawlardi
X= 5(m0d 6)’ dalillewde oqiwshilarga qolayliglar alip kelgen
x=0(mod7). bolar edi.
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MODELING INFORMATION-RECEIVING SYSTEMS AND PROCESSES
IN THE TAX CONTROL SYSTEM
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MOAEJIMPOBAHUE CUCTEM U ITPOLUECCOB NOJYYEHUA UHOPOPMALIUN
B CUCTEME HAJIOT'OBOI'O KOHTPOJIA
I'.B.KamanoBa — cmapuuii npenooasamero
Kapwunckuii 2ocyoapcmeennbill mexHu4ecKull YyHugepcumem

SOLIQ NAZORATI TIZIMIDA AXBOROT OLISH TIZIMLARI
VA JARAYONLARINI MODELLASHTIRISh
G.B.Jamalova — katta o ‘qituvchi
Qarshi davlat texnika universiteti

Tayanch so‘zlar: solig tekshiruvlari, tavakkalchilikka moyillik, axborotni targatish, tarmogdagi Markov
jarayonlari, fikrlar dinamikasi.

Rezyume. Ushbu maqolada soliq to‘lovchilarning tavakkalchilik holati va soliq to‘lashdan bo‘yin
tovlashning yakuniy taqsimlanishiga ta‘sirini Markov jarayoni asosida o‘rganildi. Tarmoqlarni va ulardagi
axborotni tarqatish jarayonini modellashtirish bo‘yicha bir qator tajribalar o‘tkazildi. Olingan natijalarning
giyosiy tahlili keltirilgan.

KiroueBbie cj10Ba: HaJOrOBbIE TPOBEPKH, CKIOHHOCTh K PHUCKY, paclpocTpaHeHHe HH(GOpMAIH,
MapKOBCKI/Ie MpOUECChI B CETU, TUHAMHWKA MBIIIJICHUA.

Pe3roMe B 1aHHOH cTaThe U3ydaeTcs BIMSHUE CTAaTyCa PUCKA HAJIOTOIIATENbIIMKA U YKIIOHEHUS OT YIUIAThI
HAJIOTOB Ha OKOHYATCJIbHOC pacrnpeacjicHue Ha OCHOBC MapKOBCKOFO mpouecca. byt MMpOBCACH PpiAlg
SKCIIEPUMEHTOB TI0 MOJICTMPOBAHUIO CETEH W TIpollecca pacnpocTpaHeHus nHpopmanuu B HuX. [Ipencrasien
CPaBHUTENIbHBIA aHAIU3 TIOJYYEHHBIX PE3YJIbTATOB.

Key words: tax audits, risk-propensity, information dissemination, Markov processes on the network,
dynamics of opinions.

Summary. This article studies the impact of the taxpayer's risk status and tax evasion on the final
distribution based on the Markov process. A number of experiments were conducted to model networks and the
process of information dissemination in them. A comparative analysis of the obtained results is presented.

Introduction. Currently, it is impossible to model. A series of experiments were conducted to
underestimate the influence of information on many illustrate possible economic scenarios.
areas of human activity — the economy, healthcare, Static model. Applying the results of [4,6],
business processes, education, etc., including the tax  consider a population consisting of n taxpayers. We
system, which performs fiscal, social, regulatory, will consider an individual as a taxpayer and,
incentive and control functions. All participants in the  accordingly, his income tax as a tax. Each agent of
tax system, both tax authorities and taxpayers, strive  such a population can be characterized by the true
to use information about each other's behavior to their  level & of his income and at the same time declare it as
advantage. In studies [1-4], game-theoretic and # in the current tax period, #< & To simplify further
probabilistic approaches to tax modeling were used, reasoning, let us assume that both variables - true and
which  strictly  mathematically = showed the declared income levels - can take three values: L, M
ineffectiveness of a general tax audit. Based on the and H, where 0<L<M<H (which is a simplified
previously obtained results, as a tax regulation tool, modification of the models [3,10]). Because of this,
this paper considers a model that includes the process the population consists of three groups: agents with a
of disseminating information about future tax audits high level of true income H (number of agents in the
among the taxable population in order to stimulate tax  group ny), agents with an average level M (number of
payments. On the one hand, tax revenues play a very the group ny) and a group of agents with a low level L
important role in many social institutions and increase  (number of n):

the efficiency of the distribution and social functions Nn,+npy+ng=n.
of the tax system [5], on the other hand, individual Thus, within the framework of the model under
economic agents prefer to evade taxes by deliberately  study, the following profiles of tax evasion are
understating their declared income. possible [3,16], formally represented as follows:

In this paper, an evolutionary model of tax control 1) n(&)=L(H); 2) n(&)=L (M); 3) n(&)=M (H).
is constructed and the behavior of agents is analyzed Tax audits of those who declared » = L are carried

using the Markov process presented in the De Groot out by tax authorities with probability PL during each
EEEEEE—————N———————————————r.————————.—.—.——————————————————————....



Ilim ham jdamiyet. ¥e1.2026

tax period; those who declared #=M are checked with
probability PM. There is no need to check those who
declared = H, since they are a priori not evaders. Let
us assume that tax audits are absolutely effective, i.e.
identify the existing deviation in all cases under
consideration. If the audit reveals existing tax evasion,
the evader must pay his tax arrears and a fine
proportional to the level of evasion, i.e. (6 + z)(& —n),
where the constant coefficients € and z are the tax and
penalty rates, respectively. The cost of one tax audit is
also constant and amounts to c.

Here are the payoff functions of taxpayers for
various ways of their behavior:

u(@@)=1-0) LuMM)=(1-0) Mu

(H(H)) = (1 - 6) - H,
u(L(H)=H—-6L—-P(0+n)(H—-L), uMH)=H
—OM — Py (0 + m)(H— M), u(L(M)) =M — 6L —
PL(@+ m)(M — L).

In [2—4], a “threshold” value P~ of the probabilities
of checking P_ and Py was obtained, which, under
conditions of agents being informed about their
values, are critical for making a decision to evade
(“Threshold Rule”). According to this rule,
risk-neutral agents can change their decision to evade:

1) fromHto M, if Py =P~

2) 2)fromMtol,if PL =P~

3) fromHto L, if PL=P+and Py = P~*simulta-
neously, where

.0
T+ (1)

However, since the tax authorities' budget is
significantly limited, achieving these audit probability
values is practically impossible. Thus, tax authorities
need to turn to additional means to encourage
taxpayers to pay taxes in accordance with the true
level of their income. As such a method of
stimulation, we will choose the dissemination of
information about future audits, which overestimates
the real indicators of the share of taxpayers planned
for audit. Due to the model’s assumption that three
levels of taxpayer income are considered, two types of
information can be inserted: PL > P~and PM > P~

Each agent of the system strives to increase
personal well-being. At the same time, providing the
population with social benefits is one of the functions
of the tax system [5]. Because of this, the main
guantitative characteristic of the effectiveness of
taxation is the net income of the tax system, received
as the total tax collected from the population, minus
the total expenses aimed at ensuring tax control.

Let us determine the net income of the tax system
for two different situations. In the first case, TT R1- is
the net income of the tax authorities in the absence of
information, when the only non-evading taxpayers are
risk-avoiding agents, whose share among the entire
population is v,
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TTRy =np0L+v0(npyM +nygH) +
+ (1 =)0+ m)(Pr(nar (M — L) +
+nyg(H — L))+ Pyny(H — M)) —
— n(Pr + Py) c. 2
In the second case, TTR; is the net income of the
tax authorities in a situation where at the initial point
in time an information dump was carried out, then the
information  received about the audits was
disseminated by agents when communicating with
each other, after which the entire system stabilized
after some time (the dissemination of information was
completed):
TTRy =np0L+ v,0(nyyM +nygH) +
+ vl 0(ny M +npH) + vl (0(nar +ng)L +
+ (0 +7)(Pp(na (M — L) +
+ ng(H — L)) + Pyng(H — M))) —
—n((Pp + Pa) e+ 1/1.)”1,(’,,,'[).

@)

Here v'ix Ve, are, respectively, the shares of those
who perceived the information and ignored it and con-
tinue to evade at the final moment (in the stationary
state of the system), VO . is the size of information
dumping (the share of those informed at the initial
time V° i =V%y (t0)), Cinf is the specific the price of
such stuffing. At the same time, one of the main
assumptions of the model is that stuffing costs the tax
authorities significantly less than a tax audit: ci;; <<c.

Network model. Note that the social connections
of each taxpayer can be represented in the form of
networks with different topologies [9-10]. Each
population agent treats the information received
depending on his personal risk appetite and the
surrounding social environment.

To model the process of disseminating information
about checks in the network taxpayers that occurs
following an information leak, we consider an
algorithm based on a Markov process similar to that
described in [10]. Within the framework of this
model, we will explore the possibility of injecting two
types of information: P, > P* and Py > P~
Consequently, we get the following options for
information impact:

throw in both types of information alternately,
thereby stimulating taxpayers not to evade only one of
the groups;

throw in both types of information at the same
time, incentivizing everyone to pay taxes in
accordance with their true level of income.

An algorithm based on a Markov process on a
network. We will consider the taxable population as a
directed network G = (N, P), where N is a set of
economic agents (in the current study this is a finite
but large set N = {1,..., n}), and P is a stochastic
matrix of connections : its elements depend on the
presence of social connections between agents that are
not strictly deterministic. In the case when there is a
social connection between taxpayers i and j, the ele-
ment of this matrix is strictly positive: pij>0 (i, j €N);
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Moreover, the value of this parameter is close to 1
if the i-th agent has reason to assume that the j-th
agent has expert knowledge about the probability of
verification, and close to O otherwise. Matrix P can
have different modifications, which determine the
corresponding options for the network structure.
These options can be summarized and classified.

Let us assume that at the initial moment of time
each taxpayer from N has some idea £.% and s aboity
threshold for all taxpayers in the population. In
accordance with the “threshold ut the values of the
audit probabilities P_ and Py respectively. Such
parameters characterize the initial (natural or psycho-
logical) propensity of the i- th agent to take risks.
Moreover, we will assume that he makes a decision on
tax evasion, comparing f.% and f\’ with the audit
probability value (1), which is the sensitivity threshold
for all taxpayers in the population. In accordance with
the “threshold rule”, one of the formulations of which
was presented in [3] and generalized in paragraph 2,
we obtain that the i-th taxpayer evades paying taxes
under the conditions f.% < P+ and fy,% < P+ and if the
threshold P~ is exceeded, he prefers not to take risks.

The interaction of taxpayers leads to an update of
their ideas about the likelihood of an audit at each
iteration:

"
ot => pufi ",
J=1 similarly for fy";
The interaction continues indefinitely or until the
moment when, for some k, the conditions are not met
foralli

k k1
Sri = fr;

(4)
and
fM? ~ fofl- ©)

Changes at each iteration of the values of f.% and
fu “ lead to a revision of the risk status by the i-th
agent: the smaller 5 and fy *, the higher the risk
appetite of a given taxpayer.

In order to carry out information injection about
the possible values of the probability of future audits,
the tax authorities need to properly in form at least
one agent from the population. Moreover, if there is a
taxpayer in good standing on the network whose
knowledge of the audit probability value may be
considered by others to be an expert opinion, tax
authorities can use this to increase their influence over
the information dissemination process across the
network.

The role of such an information center can be
performed by any of the taxpayers | €N. Let S be the
set of agents for which the condition plj >0, [ #j is
satisfied. Let us assign the parameter oul to the
information center, expressing the degree of its
confidence in the value fu0 [ , where u € {L, M}.
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Then, after implementing the information center, the
updated elements of the I-th row of matrix P will have
the following form:

(l)‘izlv l:],
Py = |S|M7 jGSa
0, JES L#7],

where u takes one of the values from the binary set
{L, M} depending on what type of information is
distributed by this information center.

Using the described model, one can imagine the
desire of tax authorities to inflate the perceptions of
the taxpayer population about the values of the
probabilities of a future audit. In this case, the
parameters of the information center are
fluo| =1, o~ 1.

Numerical modeling. The proposed approach to
modeling tax control, taking into account the
dissemination of incentive information among
taxpayers, provides many different scenarios for
analysis. For this purpose, within the current
framework, numerical experiments were carried out
using specially prepared software product, a detailed
description of the operation of which is presented in
[10].

Cases of information dissemination over a network
without information centers, as well as with one and
two information centers distributing various types of
information about the probability values of P, and Py
checks were considered.

Experimental  parameters. The  numerical
experiment is carried out under the assumption that all
taxpayers have different risk appetites. Based on the
results of a psychological study devoted to the attitude
towards risk of various social groups, we will use the
following distribution: the share of risk-prone agents
among the entire population of taxpayers reaches
18%, the share of risk-neutral agents is 65%, and
risk-avoidants are 17%.

In accordance with the model under consideration,
we will combine groups of the taxable population,
presented by official statistics, into three groups by
income level: low, medium and high (L, M and H).
Next, for each of these groups, the average income
levels L, M and H are calculated as the mathematical
expectations of uniform distribution and Pareto
distribution and the shares of the total population
corresponding to these levels (Table 1).

Table 1. Three Modeled Groups and Average Income

Group Interval, sum. Average Population
per month income share, %
L Below 17000 L=8500 23.1
M 17000 - 50000 | M=33500 56.0
H Over -50000 | H=100000 20.9

For all experiments carried out, according to the
economic meaning inherent in the model, the
following parameters were recorded:



Ilim ham jdamiyet. ¥e1.2026

the value of the tax rate 8 = 12 % is equal to the
personal income tax rate in the Republic of
Uzbekistan;

the value of the penalty rate 7 = 12 % is equal to
the tax rate (thus, if evasion is detected, the tax arrears
double);

with parameters 0 12% and = 12%, the
threshold value of the audit probability, calculated
according to formula (1), is equal to P * = 0.5, which
is difficult to achieve from the position of the tax
authorities’ budget;

the actual values of the probabilities of checking
those who declared L and M are assumed not to
exceed P_ = 0.1 and Py, = 0.1, respectively;

he specific cost of one inspection ¢ 747.3
thousand soums was assumed to be equal to the
minimum wage in Uzbekistan in 2020.

the specific cost of information dumping does not
exceed 10% of the specific cost of verification cinf =
10% c = 747,3 thousand soums within the framework
of the assumption that the dissemination of
information is significantly cheaper than carrying out
a tax audit.

the specific cost of information dumping does not
exceed 10% of the specific cost of verification cinf =
10% c = 747.3 thousand soums within the framework
of the assumption that the dissemination of
information is significantly cheaper than carrying out
a tax audit.

As conditions for stopping the iterative process (4)
and (5), the experiment considered the fulfillment of
the inequality.

J

n

2

=1

ok = D23l — fu ) <1072
1=1

Experimental results. To analyze possible
scenarios of behavior of taxpayers in response to
information disseminated in their population, a
number of renewable experiments were carried out to
simulate networks of various configurations and the
injection of information of various types. In order to
take into account the randomness factor, for any
network whose structure was represented by a random
graph, a series of experiments were carried out. With
each new start of the experiment under the same
specified initial conditions, a a new network in which
the process of information dissemination was
simulated. This approach allows us to evaluate the
repeatability of agent behavior in a network with a
specific structure.

Conclusion. The constructed model for the d
issemination of information about future tax audits
among the taxable population and the numerical
modeling carried out on its basis demonstrate that for
fixed wvalues of the model parameters, the
experimental results obtained depend on the following
factors. The final distribution of risk statuses of
taxpayers and their tax evasions depends significantly,
firstly, on the topology of the network, simulating the
population of such agents, secondly, on the presence
of risk statuses and tax evasions of information
centers in the network under consideration, thirdly, on
the types disseminated information.

Thus, using the model constructed in the work and
the scenario analysis of a random process on the
network carried out on its basis, it was revealed that
the dissemination of information about future tax
audits among taxpayers is one of the tools to improve
the quality of government management of tax
processes. In the future, the proposed approach can be
adapted to existing tax systems, taking into account
the peculiarities of legislation and economic practice.
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KONUSLIQ KOPOBRAZLIQTIN KOLEMIN KOMPYUTER BAGDARLAMALARINDA
ESAPLAW USILLARI HAQQINDA
A.B.Qutbaev —fizika-matematika ilimleri boyinsha filosofiya doktori
Ajiniyaz atindagi Nokis mamleketlik pedagogikaliq institut:

O METOJIAX BHIYMCJIEHUS OB bEMA KOHUYECKOI'O MHOTOTPAHHUKA
B KOMIIBIOTEPHBIX TIPOI'PAMMAX
A.B.KyTt6aeB — dokmop unocopuu gusuxo-wamemamuueckux Hayx
Hyxycckuil eocyoapcmeennbiti nedazo2uyecKuti UHCIumym umeHu Axicunusaza

ABOUT THE METHODS OF CALCULATING THE VOLUME OF A CONIC MULTIFACET
IN COMPUTER PROGRAMS
A.B.Kutbayev — Doctor of Philosophy in Physics and Mathematics
Nukus State Pedagogical Institute named after Ajiniyaz

Tayanch so‘zlar: giperbolik geometriya, konussimon ko‘pxillik, orbifold, giperbolik hajm, invariant.

Rezyume. Mazkur maqolada konussimon ko‘pxillikning hajmini hisoblashning usullari bayon etilgan bo‘lib,
bunda SnapPy va Wolfram Mathematica 13.2 kompyuter dasturlarida hisoblash farglari keltirilgan.

KaoueBble ciaoBa:  rumepOonmyeckass TEOMETpHsS, KOHHYECKOe  MHOTooOpaswe,  opOudom,
TUNepooImIecKuil 00beM, HHBAPUAHT.

Pe3iome. B pa60Te IIPEACTaBICHLI METOAbLI BEIYUCICHUS 00bEMOB KOHUYECKUX MHoroo6pa3I/H7I JUISL Y37110B B
TUNEPOOTMYECKON TEOMETPUH, TAKXKE Pa3IUIHs MEXKIY BEIYUCICHHSIMH B KOMITBIOTEPHBIX porpammax SnapPy
u Wolfram Mathematica 13.2.

Key words: hyperbolic geometry, cone-manifold, orbifold, hyperbolic volume, invariant.

Summary. In this work, methods for computing volumes of cone manifolds for knots in hyperbolic
geometry are presented, along with differences between computations performed in the computer programs
SnapPy and Wolfram Mathematica 13.2.

Kirisiw. 1975-jii Robert Rayli tGsh olshemli orbifoldlardin kélemlerin sanli esaplawga boladi.
sferadagi  aymim  tayinler ham  shimjirlardin =~ Birag, biz matematikler ushin kolemdi esaplaw ushin
toliqtinwshisinda giperbolaliq strukturaga musallar aniq analitikaliq formulalar tabiw maselesi kuta
tapti. Olardin “4jayip tayinler” dep atalatugin jetewi  ahmiyetli. Bul formulalardan paydalanip, misali
[6] da qarastirilgan. Jane bir jud4d dhmiyetli bolgan Wolfram Mathematica programmasinda sanli juwiq
“segiz figurast” thyini onmin 6z aldina [7,8] manislerdi aliwimizga boladi.
monografiyalarinda uyrenilgen. Keyinirek, 1977-jildin Adebiyatlar analizi  jane metodologiya. Bul
baharinde W. Tyorston Gsh 6lshemli kdpobrazliqlarda  jumista bizler avtor jane onin ilimiy basshisi ataqli rus
turaql teris iymeklikli Riman metrikasinin bar boliwi  alimi professor Aleksandr Mednix tarepinen alingan
haqqindagi teoremasin jariyaladi. Dara jagdayda, natiyjeni [3] Wolfram Mathematica 13.2 kompyuter
torlig ham satellitlik tayinlerden basqa qalegen programmasinda  realizaciyalaw  ham  SnapPy
apiwayl tayinnin toliqtirtwshist toliq giperbolalig programmasindagi sanli natiyjeler menen salistirtw
strukturaga iye ekeni belgili boldi. Bul fakt bizge maselesin qaraymiz. Bunday salistirtwlar natiyjelerdi
tuyinler teoriyasin geometriya ham diskret gruppalar tastiyiqglawda xaliqaraliq matematikler tarepinen
teoriyasinin bir bolegi sipatinda qaraw  kennen qollaniladi.
mumkinshiligin berdi. Payda bolgan jana bagdar Turaqli k sekciyali iymeklikli kenisliktegi
zamanag0dy matematikada geometriyaliq tuyinler kesilispeytugin  ish  o6lshemli  simplekslerinin
teoriyast dep te aytiladi. Geometriyaliq tayinler jiynaginan, olardin qirlarin izometriyal biriktiriw joli
teoriyasinda ahmiyetli geometriyaliq invariantlardin menen alingan metrikaliq kenislikke  konuslhg
biri bolgan konusliq kopobrazliqtin kélemin esaplaw  kdpobraziig dep aytamuz. Sonday-ag, bunday
maselesi juda aktualliq mashqalalardin qatarinda  biriktiriwdin natiyjesinde payda bolgan topologiyaliq
turadi. Asirese bunday kopobrazliglardin giperbolaliq  kenislik (tastwshi kenislik) kopobrazliq boladi dep
geometriyadag: kolemlerin esaplaw boyinsha bir qatar  uygariladi.
iri ilimiy natiyjeler alingan. Misali, bul tarawda ataql Bunday kopobrazliq 2 ham 3 6lshemli kletkalardin
alim William Tyorstonnin shakirti Jeffri Wiks 2001-  birikpesinde k ga ten bolgan turaql sekciyaliq iymek-
jil1 3 6lshemli kopobrazliqlarga arnalgan SnapPea [1]  likli Riman metrikasina iye boladi. k = —1 bolsa, biz
programmasin jariyaladi. Keyin ala Mark Kuller, saykes kopobrazligti giperbolaliq strukturaga iye
Natan Danfild hidm basqalar bul programmani (yamasa jol qoyadi) dep aytamiz. Evklid (k = 0) ham
jetilistirip SnapPy [2] programmasina tiykar saldi. Bul ~ sferaliq (k = 1) strukturalarga iye bolgan konuslq
kompyuter programmasinda 3 Olshemli giperbolaliq  képobrazliglar da tap usilay aniglanadi.
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Meyli K ush 6lshemli S3 sferadag1 qanday da bir
tayin bolsin. Saykes konusliq koépobrazliqti K(a)
arqali belgileymiz, bul jerde a — tyinge tuwra
keliwshi konusliq mtyesh. Eger a = % ,n e N bolsa,

onda K () koépobrazliq orbifold dep aytiladi. SnapPy
programmasinda giperbolaliq kenislikte
modellestiriletugin galegen orbifoldtin maydanin
esaplawga boladi. Biraq bizge qalegen a konusliq
muyesh ushin koélemdi esaplaw mumkinshiligin
beriwshi analitikaliq formula tabiw zarurli. Bul
formula arqali Wolfram Mathematica
programmasinda esaplaw jurgiziwge boladi.

Talqilaw. Amiqlig ushin Rolfsennin tayinler
kestesinde [4] 8, tanbasi arqali belgilenetugin eki
kopirli tayindi qaraymiz [1-sawret]. Bul belgilewdin
sebebi, tayin 8 kesilispege iye jane 8 kesilispeli
tayinler diziminde 1-orinda turadi. Ol % qiyaligh

.....

1-suwret. 84 tyini.

Endi tayindi ush olshemli Evklid kenisliginde
garaymiz. Tuyinnin jetkilikli kishi dogeregin qaralip
atirgan kenislikten shigarip taslasaq, onda biz ush
olshemli kopobrazliqqa iye bolamiz. Tlyinge saykes
keliwshi  ayrigshaliqn  konusliq  singulyarliqqa
almastirip, konushq képobrazligtt payda etemiz.
Payda bolgan konusliq kopobrazliqi 8;(a) arqal
belgileymiz [3]. Magalada bul képobrazligtin @ nin
ganday manislerinde giperbolaliq boliwi ham de
saykes kolemin esaplaw ushin analitikaliq formula
alindi. Tastiyiqlawdin keltiremiz.

Teorema. Meyli 8;(a) kopobrazliq giperbolaliq
bolsin, yagnlyy O0<a<ay=2.75. Onda onmmn
maydanin tdbmendegi formula arqali esaplawga boladi:

A

vE@) =2 [ F©us,
Ao
bul jerde Ay = ctgay, A = ctga ham

=1l Z

fln|§+Tzz

1+¢2°

§-izy

“|m

1+8%2°
yaki

$-ize

E+izg

1+¢&2 7

eger 1.3946 < &£ < 2.38,

eger 0.597 < ¢ < 1.3946
2.38 < & < 2.435,

f(§) =1

\ keri jagdayda.
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Teoremanin dalilleniwi J. Portidin eki kopirli
tayinlerdin ~ turaqli  iymeklikli  ush  o6lshemli
kenisliklerde modellestiriliwi haqqindagi teoremasi
[5] menen A-polinom dep atalatugin tayinlerdin
topologiyaliq invariantinin qollaniliwina tiykarlangan.

Natiyjeler. Endi bul koépobrazligtin kélemin
esaplawdin  ameliyatta qalay alip barilatuginin
koreyik. Adep SnapPy programmasinan paydalanip
bir neshe orbifoldtin maydanin esaplaymiz (2-stwret):

% SnapPy Comman d Shell

SnapPy File Edit Window Help

B -

z

In[1]: M=Manifold("8_1(3,0)")

In[2]: M.volume ()
ut[2]: 1.1343304171
In[3]: M=Manifold("8_1(4,0)")
In[4]: M.volume ()
Out[4]: 2.11140103990
In[5]: M=Manifold("8_1(5,0)")

In[6l:

Out[6] :
In[7]: M=Manifold("8_1(10,0)")
In[8]: M.volume ()
Out[8]: 3.

20751918250

2-suwret. 8, (a) orbifoldtin maydani.

Sawrette korinip turganinday SnapPy

2 e,
programmasinda tek a = TH koérinistegi muyeshler

ushin gana esaplaw imkaniyati bar, yagniy qalegen
muyeshti bul kériniste anlatiwdin ilaji joq.

Al, endi Wolfram Mathematica 13.2
programmasinda esaplaw barist menen tanisamiz
(3-suwret). Bul programmada tikkeley teoremada
keltirilgen formuladan paydalanip esaplaw jurgiziwge
boladi, biraq daslep 6zgeriwshi parametrlerdi kirgizip
aliw ham saykes funkciyalardin beriliwlerin jaziw

kerek.

3-suwret. Wolfram Mathematica 13.2
programmasinda kopobrazligtin maydanin esaplaw

Sawretlerdi salistirip korsek, eki programmada da
natiyjeler ustpe-ust tasip tur. Bul bolsa natiyjelerdin
durishigm tastiyiqlaydi. Al, teoremadagi formula
galegen konuslig muyesh a ushin orinli ekenin
korsetedi.
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Juwmag. Solay etip biz giperbolaliq kenisliktegi  biz oylaganimizday ansat jurgizilmeydi. Bul maésele
ganday da bir obyekttin, yagmy 8;(a) konusliq boyinsha ele aniq natiyje alinbagan bolip, tiyisli
kopobrazliqtin kolemin esaplaw maselesi menen esaplaw jumuslari alip barilmaqta. Uliwmalastirip
tanistiq. Bul maseleni konusliq muyeshtin basqa aytqanda, kélem, maydan ham basqa da 6lshemlerdi
manislerinde de usigan ugsas usil menen sheshiwge aniglaw barliq waqitta geometriyada, uliwma,
boladi. Amniglastirp aytqanda, saykes konusliq matematikada aktualliq maselelerdin qatarinda jatadu.
kopobrazligt1 sferaliq yamasa Evklid kenisliginde Al, topologiyada bolsa bul xarakteristikalar ahmiyetli
qarastinw mumkin. Biraq, bunda bir qiziq tarepi invariantlardan bolip esaplanadi. Bul bagdarda elege
sonda, Evklid kenisliginde kolemdi esaplaw maselesi  deyin jildan-jilga jana natiyjeler alinip kelinbekte.
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PROSTATA SARATONIDA IZOHLANADIGAN, YUQORI ANIQLIKDAGI Al PIPELINE
F.Madolimov - dotsent
Andijon davlat universiteti

UHTEPIPETUPYEMBbII BBICOKOTOUYHBIN AI-KOHBEHEP
IIPU PAKE ITIPEJICTATEJIbHOM KEJIE3bI
®.MagoauMoB — JoyeHm
AHOUdICAHCKULL 20CYO0APCMBEHHbIL YHUBEPCUMEm

HIGH-PRECISION Al PIPELINE EXPLAINED IN PROSTATA CANCER
F.Madolimov — Associate Professor
Andijan State University

Tayanch so‘zlar: prostata saratoni, mashinaviy o‘rganish, feature engineering, PCA, SHAP, diagnostika.

Rezyume. Mazkur maqolada prostata saratonini erta aniglash uchun mashinaviy o‘rganish metodologiyasi
asosida chuqur feature engineering jarayoni amalga oshirildi. Ma’lumotlar to‘plami klinik ko‘rsatkichlar —
PSA darajasi, bemor yoshi, prostata hajmi, Gleason balli va klinik bosgich kabi diagnostik omillardan tashkil
topgan bo‘lib, ularni gayta ishlash jarayonida ANOVA, Chi-square, PCA, RFE, LASSO va SHAP usullari
qo‘llanildi.

KaioueBble ciioBa: pak NpeACTaTENbHON JKENle3bl, MAlIMHHOE OOy4YeHHe, WHXeHepus mnpusHakoB, PCA,
SHAP, nuarsoctuka.

Pestome. B nanHoii pabore mnpexacraBieH yriayOn€HHbBI mpouecc feature engineering (MHXEHEpUH
HpI/ISHaKOB), HaHpaBHeHHHﬁ Ha paHHEC BbBIABJICHUC paKa IIPOCTaTbl C HMCIIOJIb30BAHHUEM METOJO0JIOTUU
MaIIMHHOTO O0y4eHus. McxomHelii HaOOp AaHHBIX BKIIOYAN KIMHUYECKHE TOKa3aTeIn — YpPOBEHb PSA,
BO3pacT NalMeHTa, 00bEM mpocTaThl, 0aul mo mkaine [JTMCoHa ¥ KIMHUYECKYIO CTauio 3a0oieBanus. s ux
obpabotku npumensutuck Metoasl ANOVA, Chi-square, PCA, RFE, LASSO u SHAP. Ilens uccinenoBanus
3aKJII04Yajiachb B Onpe€acICHUN HanboJiee 3HAYMMBIX AUArHoCTUYCCKUX  ITPU3HAKOB, ITOBBIIIAOITUX
3G PEKTUBHOCTH MOZECIH, M 00ECTICYCHNH €€ MHTEPIIPETHPYEMOCTH.

Key words: prostate cancer, machine learning, feature engineering, PCA, SHAP, diagnostics.

Summary. This study presents a comprehensive feature engineering process for the early detection of
prostate cancer using machine learning methodology. The dataset consisted of key clinical indicators — PSA
level, patient age, prostate volume, Gleason score, and clinical stage — which were processed using ANOVA,
Chi-square, PCA, RFE, LASSO, and SHAP techniques. The primary objective was to identify the most
influential diagnostic features that improve model performance and ensure interpretability.

Kirish. Prostata saratoni (PS) erkaklar orasida ularni dastlabki gayta ishlash jarayonlari, belgilarni
uchraydigan onkologik kasalliklar ichida yuqori tanlash va o‘lchamni gisqartirish usullari, modellarni
uchrashuv chastotasiga ega bo‘lib, jahon sog‘ligni o‘qitish jarayoni hamda baholash mezonlari
saglash tizimi oldida muhim tashxisiy va davolash bosgichma-bosgich bayon gilinadi.

muammolarini yuzaga keltirmoqda. Jahon sog‘liqni Ma’lumotlar to‘plami (Dataset) [3].

saglash tashkiloti (WHO) va Globocan 2023-yilgi Magqolada ishlatilgan klinik ma’lumotlar quyidagi

statistik ma’lumotlariga ko‘ra, prostata saratoni diagnostik ko‘rsatkichlardan tashkil topgan:

erkaklarda o‘pka saratonidan keyin ikkinchi o‘rinda Belgilar . ]

uchraydigan xavfli o‘sma bo‘lib, har yili millionlab (Feature) Ta’rifi Tip

yangi hqlatlar qayd'et!lmqqd_a. Kasallikning asosiy ‘ Age H Bemor yoshi H Raqamli\

xavfi uning sekin rivojlanishiga garamay, dastlabki =

bosgichlarda Klinik belgilar deyarli sezilmasligidir, | PSA (Prostate Qondagi PSA || g amli

natijada tashxis kech qo‘yiladi va davolash samara- Specific Antigen) kontsentratsiyasi

dorligi pasayadi. Shuning uchun erta diagnostika Prostate Prostata bezining hajmi Ragamli

mexanizmlarini  takomillashtirish  onkourologiya Volume (TRUS bilan o‘lchangan)

sohasida eng ustuvor vazifalardan biri sifatida O‘sma hujayralarining

garalmogqda. Gleason tajovuzkorligini Kategorik
Score

Adabiyotlar tahlili va metodologiya. Ushbu baholovchi ko‘rsatkich

maqola prostata saratonini klinik ko‘rsatkichlar Clinical Stage - ]
asosida erta aniglash uchun mashinaviy o‘rganish (T1-T4) Saraton bosgichi Kategorik
yondashuvlari,  xususan  Feature  Engineering - -

texnikalarining diagnostik samaradorligini I?'Il?zgrr;;?astl)s Saraton / Sog‘lom holat || Binary

o‘rganishga qaratildi. Bo‘limda ma’lumotlar to‘plami,
24
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Bu atributlar klinik amaliyotda eng ko‘p

go‘llaniladigan diagnost

ik markerlar bo‘lib, ular aso-

sida mashinaviy o‘rganish modeli prostata saratonini

aniglashga o‘rgatiladi.

Ma’lumotlarni dastlabki qayta ishlash (Prepro-

cessing)

Ma’lumotlar real klinik tizimlardan yig‘ilgani

sababli, ularning tarki

bida nomukammalliklar —

bo‘sh qiymatlar, chiqishlar (outliers), shovqin,
notekis tagsimot mavjud bo‘lishi tabiiydir. Shuning
uchun quyidagi preprocessing bosgichlari amalga

oshirildi:

1. Bo‘sh qiymatlar median giymat bilan

to‘1dirildi.
2. Outlier giymatl
usuli orgali filtrlash yoki
3. Normalizatsiya

ar IQR (Interquartile Range)
Winsorizing bilan silliglandi.
ragamli belgilar uchun Min-

Max scaler orqali bajarildi:
4. Kategorik belgilarga One-Hot Encoding

qo‘llanildi.
X_ X—Xmin

Xmax ~Xmin

Bunday yondashuv

belgilar o‘rtasidagi sun’iy

og‘ishlarni kamaytiradi va barcha atributlarning

modelga teng ta’sirini ta

’minlaydi.

Feature Engineering jarayoni
Feature Engineering — ushbu magolaning asosiy

metodologik yadrosi bo°

lib, u uchta asosiy

yo‘nalishda amalga oshirildi:

| Yondashuv | Magsad |
Feature Selection || Diagnostik ahamiyati yuqori
(Tanlash) bo‘lgan belgilarni aniglash

Feature Extraction
(Alohida xususiyat
ajratish)

Murakkab bog‘ligliklarni
kompakt o‘lchamda ifoda-
lash

Feature
Interpretation
(Izohlanish)

Model garorlarini Klinik
talgin qilish

Qo‘llangan usullar:

o ANOVA (Analysis

Belgilarning target bi
jasini statistik baholadi.

e Chi-square testi:

Kategorik atributlar
o‘Ichashda qo‘llandi.

of Variance):
lan bo‘lgan farqlanish dara-

diagnostik natijaga ta’sirini

e RFE  (Recursive Feature Elimination):

Eng kam ahamiyatli

belgilarni iterativ ravishda

chiqarib tashlab, optimal feature to‘plamini aniqladi.
e LASSO (L1-regularizatsiya):

Keraksiz belgilarni
koeffitsiyentga keltirdi.

penalizatsiya orgali nol

e PCA (Principal Component Analysis):
O‘Ichamni qisqartirish uchun ishlatildi. Variansga

asoslangan quyidagi
ishlaydi:

matematik model bo‘yicha

25

Z = XW bu yerda

(X) — normalizats
matritsasi,

(W) — kovariatsiya
egenvektorlar.

iya qilingan ma’lumotlar

matritsasi asosida olingan

| Model I Tavsif |
Logistic S
Regression Bazaviy chizigli model
SVM (RBF Chiziqli bo‘lmagan
kernel) bo‘linishni aniglash
\ Random Forest || Ansambl garor daraxtlari |
Keng targalgan gradient
XGBoost boosting modeli

Har bir model 80/20 ni

shatda train-test split orgali

baholandi. Model optimallashtirish uchun Grid
Search yordamida gipertunerlash amalga oshirildi.
Baholash mezonlari (Metrics)
Natijalar. Ushbu bo‘limda turli Feature Engineer-

ing usullaridan so‘ng o

lingan diagnostik natijalar,

korrelyatsiya tahlillari, o‘lchamni qisqartirish jarayon-
lari, belgilarning ahamiyati va mashinaviy o‘rganish
modellarining yakuniy samaradorligi yoritiladi. Na-
tijalar ilmiy jihatdan mustaqil talgin gilingan holda,
tibbiy va matematik nugtai nazardan izohlanadi [9].

Korrelyatsiya tahlili (Correlation Analysis)

Dastlab barcha ragamli belgilarning Diagnosis
(Target) bilan o‘zaro bog‘ligligi Pearson koeffitsienti
yordamida o‘lchandi. Natijalar shuni ko‘rsatdiki,

PSA, Gleason Score va

Age diagnostik natijaga eng

kuchli ta’sir ko‘rsatadigan klinik atributlar sifatida
ajralib chigdi. Prostata hajmi va klinik bosgich esa
nisbatan pastroq bog‘liglikka ega bo‘ldi, biroq ular
model uchun to‘liq ahamiyatsiz deb topilmadi.

PCA o‘lchamni

qisqartirish jarayonida

ma’lumotlarning 91% umumiy dispersiya hissasi
birinchi ikkita asosiy komponent orgali ifodalanganini
ko‘rsatdi. Bu shuni anglatadiki, klinik belgilar ichida
yashirin struktura mavjud va u diagnostik bashorat
uchun yaxshi ajraluvchi fazoni ta’minlaydi.

O‘rtacha ahamiyat

O‘rin Feature (kombinatsiyalashgan
usullar bo‘yicha)
L1 PSA | Eng yuqori |
| 2 || Gleason Score || Yugori |
‘ 3 H Age H O‘rtacha yuqori ‘
| 4 || Prostate Volume || Pastroq |
| 5 || Clinical Stage || Eng past |

Yakuniy interpretatsiya esa SHAP orgali amalga

oshirildi.

Figure 3. [SHAP summary plot shu yerda joy-

lashadi]

Izoh: PSA ko‘rsatkichining oshishi saraton
ehtimolini eng ko‘p oshiruvchi omil sifatida qayd
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etildi. SHAP natijasi — model garorlarini klinik talgqin  o‘rganish modellarining samaradorligi ortdi va model
gilish imkonini bergani uchun shifokorlar uchun qulay  bargarorligi yaxshilandi.

izohlash vositasidir [8]. Taqqosiy tahlil natijalariga ko‘ra, ansamblga
Modellar samaradorligini tagqgoslash asoslangan XGBoost modeli eng yuqori natijalarni
To‘rtta mashinaviy o‘rganish modeli o‘qitildi va  ko‘rsatdi — AUC = 0.94, bu esa Logistic Regression,
test to‘plamida baholandi: SVM va Random Forest kabi klassik modellar
‘ Model “ AccuracyHFl—scoreHROC AUCI ko‘rsatkicl_llz_lridan ustun bo‘ldi. Ushbu 1_1atijalar Qu va
Logistic hamkorlarining (2023) [2] magolalariga hamohang

Re rgession 0.84 0.82 0.86 bo‘lib, ular ham gradient boosting yondashuvlari

9 klinik ma’lumotlar kabi murakkab va korrelyatsiya-

| SYM(RBF) | 086 | 085 || 088 | Ilashgan datasetlar uchun eng samarali ekanini
‘ Random Forest “ 0.89 H 0.88 H 0.91 | ic?’kidlas(ilian.d Shuninkgdek,dulshbu maqol:zl1 Thuni
o‘rsatadiki, diagnostika modelining samaradorligini

‘ XGBoost ‘ 0.92 H 0.91 H 0.94 ‘ oshirishda fagat algoritmni emas, balki xususiyat

Natija shuni ko‘rsatadiki, XGBoost modeli eng  muhandisligi  (feature engineering) bosgichini
yuqori diagnostik aniqlikka erishdi, aynigsa ROC  takomillashtirish ham hal giluvchi ahamiyatga ega. Bu
AUC qiymatining yuqoriligi modelning sog‘lom va  xylosa Chen va hamkorlari (2023) [3] tomonidan PSA
kasallangan ~ bemorlarni  yaxshi ajrata  olishini  asosidagi modellarda qayd etilgan natijalar bilan mos

ishotlaydi. keladi.
Confusion Matrix tahlili Xulosa. Klinik ko‘rsatkichlar asosida saraton
Figure 4. [Confusion Matrix shu yerda joy- tashxislash uchun kuchli diagnostik model yaratish
lashadi] mumkinligi isbotlandi;
Ushbu maqola prostata saratonini erta aniglashda « Feature Engineering — diagnostika natijalarini

klinik  ko‘rsatkichlarga ~ asoslangan — mashinaviy  sezjlarli darajada yaxshilovchi hal giluvchi bosgich
o‘rganish yondashuvlarining samaradorligini keng  ekanligi tasdiglandi;

qamrovda  o‘rgandi va  Feature ~ Engineering ¢ SHAP kabi izohlanuvchan Al yondashuvlari
Jarayonining model natljala_rlga_ ta’sirl 11r'1_11y hamdq klinik amaliyot uchun zarur ekanligi ko‘rsatildi;
amaliy jihatdan chuqur tahlil gilindi. Natijalar shuni e XGBoost modeli hozircha klinik ko‘rsatkichlar

ko‘rsatdiki, PSA darajasi, Gleason balli va bemor asosidagi eng istigbolli klassifikator sifatida tavsiya
yoshi prostata saratoni ehtimolini prognoz gilishda gtjldi [6].

eng muhim Klinik belgilar hisoblanadi. Bu esa klinik Umuman olganda, ushbu magola klinik

ko‘rsatkichlar to‘plamining diagnostik qiymati yuqori  dijagnostikada sun’iy intellektdan foydalanish sifati va
ekqnini tasdiglaydi. Maqolada qo‘llangan _ANOVA, ishonchliligini oshirish bo‘yicha muhim metodologik
Chi-square, LASSO, RFE va PCA kabi Feature gas0s yaratadi. Kelgusida, bunday yondashuvlarni
Engineering usullari natijasida keraksiz va diagnostik  yanada kengroq datasetlar, tasviriy ma’lumotlar va
ahamiyati past bo‘lgan belgilarni samarali tarzda genomik profiling bilan  birlashtirish  orgali
chiqarib tashlash, ma’lumotlar fazosini  djagnostika anigligini yanada oshirish mumkin. Klinik
ixchamlashtirish va eng informativ xususiyatlarni qaror qo‘llab-quvvatlash tizimlari uchun esa bu
gjratib  olishga erishildi.  Natijada, mashinaviy  maqola amaliy platforma vazifasini o‘tay oladi.
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HNPUMEHEHHUE YUCJIIEHHO-AHAJIMTUYECKOI'O METOJA K KPAEBBIM 3ATAYAM
JIJII THTET PO-IU®PEPEHIIMAJIBHBIX YPABHEHUM TUITA BOJIBTEPPA
C HEJIMHEVMHBIMU KPAEBBIMHU Y CJIOBUSIMA
O..HypxaHOB — KaHOUOam u3uKo-mamemamuieckux Hayxk, OOyeHm
Kapaxannaxkckuii 2ocyoapcmeennuiil ynusepcumem umenu bepoaxa
B.O.Hyp:xaHoB — 0okmop gurocodpuu no pusuxo-mamemamuieckum Haykam, Cmapuiull Hay4uslli COmpyOHUK
HUncmumym mamemamuxu umenu B.U.Pomanosckoeo AH PY3

BOJIBTEPPA TYPUT'A MAHCYB UHTETPAJI-IU®PEPEHIIUAJ TEHTJIAMAJIAP YUYH
YET'APA INAPTJIN MYAMMOJIAPT A COH-AHAJIMTUK YCYJIHUHI KS"JIJIAHI/IJII/IHII/I
O.1.HypxkaHoB — ¢usuxa-mamemamura auiapu Hom3oou, 0oyeHm
Bepoax nomuoazu Kopaxannox oasniam yuueepcumemu
B.0.HypxaHoB — ¢usuxa-wamemamura aniapu oyuuya punocogpus 0oxmopu, uimuti Komuo
B.U.Pomanosckuii homuoaeu Mamemamurxa uncmumymu, Vabexucmon @A

APPLICATION OF THE NUMERICAL-ANALYTICAL METHOD TO BOUNDARY PROBLEMS
FOR INTEGRO-DIFFERENTIAL EQUATIONS OF THE VOLTERR TYPE WITH NONLINEAR
PROBLEMS BORDER CONDITIONS
0.D.Nurzhanov — Candidate of Physical and Mathematical Sciences, Associate Professor
Karakalpak State University named after Berdakh
B.O.Nurzhanov — Doctor of Philosophy in Physics and Mathematics, Senior Researcher
V.l1.Romanovsky Institute of Mathematics of the Academy of Sciences of the Republic of Uzbekistan

TasiHu cy3aap: derapaBuii Macajia, COHIM-aHAUTHK YCyJ, BoybTeppa Tunuaaru uHTerpo-auddepenpan
TEHIJ1amMaliap, HOYM3UKJINA YerapaBui mapr.

Pe3rome. Ym0y umga keTMa-KeT SKUHIAMIWIUIAPHUHT COHJIM-aHAIWTHK YCyTUAaH QoipanaHTaH XoJjia,
HOUYM3MKJIM 4YerapaBuil ImaptTiapra odra Bojpreppa Tumumara HHTErpo-gudQepeHnran TeHTIaManap
CHUCTEMaJlapy YUYyH YerapaBuil Macajia ypraHuiaaiau.

KuaioueBbie cioBa: KpacBasg 3aAada, YUCIIEHHO-aHATUTHYECKHA I MCTOA, HHTCFpO-HH(l)(bepeHLIHaHLHble
ypaBHeHUs Tuiia BonbTeppa, HETMHEMHOE KpaeBO€E yCIIOBHE.

Pe3siome. B nanHOil paboTe mpu MOMOIIM YHCICHHO-aHAIMTHYECKOTO METOJa IOCIe0BaTEeIbHbIX
MpUOJIMDKEHU HCcheayeTcs KpaeBas 3ajava Juisi CHCTeM HHTerpo-nuddepeHnnaibHpIX ypaBHEHUN THITA
BOJ'H:Teppa C HEJIMHEUHBIMHA KpacBbIMU YCJIIOBUSMU.

Key words: boundary-value problem, numerical-analytic method, Volterra-type integro-differential
equations, nonlinear boundary condition.

Summary. In this work, a boundary-value problem for systems of Volterra-type integro-differential
equations with nonlinear boundary conditions is investigated using the numerical-analytic method of successive
approximations.

YuCIeHHO-aHATUTHYECKUI METOJT TI0CIIEI0BATEb- OpPH JIBYXTOYCUYHBIX HEIMHEWHBIX KPAEBBIX YCIIO-
HBIX TpuOImkeHuit [1-4] 3apekoMeHnoBan ceds Kak  BHAX
3 (EKTHBHBI MHCTPYMEHT ISl M3YYCHHS KPACBBIX a(y(0),y(T)) =0, (2)
3a/1a4 OOBIKHOBEHHBIX AU(depeHIaNIbHbIX ypaBHe- rae f:[0,T]xGxG, »>R", ¢:[0,TIx[0.T]xG —R",

Huit. MHOTHE MCCiIe0BaHms, Take Kak paboTs [5-7], .
TIOCBSIIIEHB! /[ANITAINN U TIPUMEHEHHMIO 3TOro MeToa 9 :GxG >R, GeR", Gz Th, - wap mnpo-
K PasiM4HbIM KIIACCaM KPAaeBbIX 3a/1a4 Ul HHTErpo- crpanctsa R", h = max ” (p(t, s, y) ”
¢ depeHITnaTbHBIX YPaBHEHNH. ?  (t;s)el0,TIX0,T], yeG

B Hacrosiient pabote NaHHBIA MOAXOM UCIOJIB3Y- [Ipeanonoxum, 4yTo mpaBasi 4aCTb CUCTEMBI ypaB-
€TCsl JUIS UCCIICIOBAHUS PELICHUI HEMHEWHON Kpae-  nenwmit (1) u eBas yacTh KpaeBoro yciosus (2) ymo-
BOM 3aJ1a4¥ TSI CUCTEM UHTETPO-nuddepeHITmanbHbIX BIICTBOPSIOT CIIEAYIOIIUM YCIOBHUSM:
ypaBHeHUH Tura BojbTeppa ¢ HEITMHEHHBIMH TIpa- 1) Bekrop-pyukuuu f(t,y,2) u ¢(t,s,X) ompe-
HIUIHBIMI yCTOBHAMH. JIEJIEHbI ¥ HEMPEPBIBHBI B 00J1aCTH

Paccmorpum cucremy wuHTErpo-auddepeHnuatb- (t,s,x,2) [0, T]x[0, T]xG xG,,

HbIX ypaBHeHUI Thna BosbkTeppa BuIa
IIPY 3TOM OHU OrPAHMYEHBl U YJIOBJIETBOPSIOT

t
(;_)t/: f(t, y,'[go(t,s, y(s))ds}, te[0,T] (1) Yenosmio Junmmna UL BCEX t,y,2),
0
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(t,¥,2) €[0,T]xGxG,, (t,s,y),
(t,s,¥) €[0, T]x[0, T]xG:

[ f(ty.2)|<M,
| fy.)- Y DIK |y-VI+K,[z-Z| ()

lo(ts,y) —o(t.s, V) [ Ks [y =¥,
raie M =(M;,M,,...,M_) - N-MEpHBIi NOCTOSH-

HBIN BEKTOp C IIOJOXHUTCIBHBIMU KOMIIOHCHTaMHU

M, >0, i1=L2..,n; K ={;=0}, 1=123;
i,j=12,...,Nn - TOCTOSHHBIE  MaTpUIBl C
HEOTPHLATENBHBIME  DJIEMEHTAMU k. ;  3mech

ij

RRCI(RITHR YR A

2) ¢pynkimsa g(U,V) ompenencHa U HENPEPHIBHA B
obmactu (U,v) eQ=GxG.

Ilycte A u B - mocrosHHbIe MaTpuiibl,
OIpeACIUTCIIb MaTPUIIbL B OTJIMYEH OT HYJIA
(detB#0). Toraa ¢ MOMOILIBIO ATUX MaTPHI[ Kpaesast
3agaua (1), (2) 3amuceiBaeTcs B BUIE

% = f [t, y(t),l(p(t,s, y(s))ds} (4)
Ay(0) +By(T) =(y(0), y(T)), 5)

rae dynkus P(U,V) 3amaeTcs Kak
d(u,v) = Au+Bv+g(u,v).

s manpHENnero uccieoBaHusl KpaeBou 3aauu
(4), (5) MOXHO BOCIOJB30BATLCSA OOIICH 3aMEHOI
MEPEeMEHHBIX, NpPEUIOKCHHOW B paborax [1, 2].
OpnHako, ciiefys Noaxoay u3 pabotel [4], chenaem
OoJiee MPOCTYIO 3aMEHY

y(t) = x(t) +w, (6)
rie We Qc R" - HexoTopblii (HEM3BECTHBIH) T1a-
pamerp. O6macte {2 BBIOMpAETCs Tak, YTOOBI BHIMTOJ-
aswiocs yenosue D+Q G, rne D - 3amknyras
orpannuennas nogoonacts B G . Torga HoBas nepe-
menHast X(t) momkHa uMeth 00acTh 3HaueHuit B D .
3amena (6) mpuBoaut cuctemy (4), (5) k ciemxyro-
eMy BUY:
t
O _ ¢ (t,x(t)+w, j go(t,s,x(s)+w)dsj, ©)
0
AX(0) + Bx(T) = d(x(0) +w, X(T) +w) — (A+B)w, (8)
rae 3amava (7), (8) paccmarpuBaercs B oOnactu
(t,x,2) €[0, T]x DxG,. apamerp W ecTecTBEHHO
OTIPENIENTUTh U3 JIOTIOJIHUTEIILHOTO YPaBHEHHUS
D(X(0)+w, x(T)+w)—(A+B)w=0

WJIH, YTO 3KBUBAJICHTHO,

AX(0) + Bx(T)+g(x(0) +w, x(T)+w) =0.  (9)

Takum 00pa3oM, MCXOAHAs HENWHEHHas Kpaesas
3amayva (1), (2) sBisgercs sKkBUBaJeHTHOH cucteme (7),
(8). (9).

Cuctemy (7), (8), (9) MOXXHO paccMaTpuBaTh Kak
COBOKYITHOCTb 3aJ1a4
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t
%: f[t,x(t)+w,f¢(t,s,x(s)+w)ds], (10)

0
Ax(0) + Bx(T) =0, (11)
napamMeTpu3oBaHHbIX O W, MpPUHALIEKALIUM

HEKOTOPOMY (HEM3BECTHOMY) MHOXKECTBY.

Urak, nccrnenoBanre UCXOHON KpaeBOM 3a1auu ¢
HEJTMHEHHBIMA TPAaHUYHBIMH YCIOBUSAMU (2) CBOAUTCA
K MccieqoBaHuio kpaeBoit 3amaun (10), (11) ¢ nunei-
HBIMU TpaHUYHBIMK ycnoBusiMH (11). DTo mo3BossieT
MPUMEHUTh  JUIsT  e€  W3yYeHUs  YHCIIEHHO-
aHAJIMTHYCCKUH MeTox [2, 5].

[Ipeamonoxkum, YTO BBIIOIHSAIOTCS CIEIYIOIIHE
YCIIOBHSI:

a) MHOXECTBO

D, ::{x eR"| B(x, B(X)) < D}
HE IYCTO, T1Ie

B(X) ::%M +|(BA+E)x,

(12)

’

6) HamGonbluee cobcTBeHHOE 3HaveHne A, (Q)

MaTpHIBl  Q — 2(K1 i ZTK2K3J YIOBJIETBOPSIET HEpa-
BEHCTBY:
Anex (Q) <1. (13)

[Tpu 3THX TIPEANOI0KEHUSIX, COIIACHO YUCIECHHO-
AHATUTHYECKOMY METOJy, PEIICHUE KPacBOW 3aaaqu
(10), (11) wmmeTcst kak mpened PaBHOMEPHO CXOIS-

IUXCs MOCJIEJ0BATENBHOCTH (QYHKLIMHA X, (t,XO,W),

3aBUCAIINX OT MapaMeTpPoB X, 1 W .
Xo (T, X, W) = Xy +

t T
+J'{ f [r, X (7, %o, W) + W,j(p(‘r, S, Xy (S, Xg, W) +w)ds]—
0 0

T

1
_?lf

[r, X1 (T4 X0 W) +W,I(p(z‘, S, X1 (S, Xg, W) +w)ds]dr}dr -
0

t

(B'A+E)x, m=12,..,

Xo (1, Xg, W) = Xy,
(14)
rae E - (nxn)-mepuas enquandHas marpuia.
Bce unens nocnenosarensHocTH (14) ynoBnerBo-
psifoT KpaeBbiM ycioBusM (11) mmst Becex X, € D, u

weQ. Bomee Toro, X,(0,X,,W)=X, mis Bcex
meN.
B cuny ycnoBus (11) pemenue X(t) ypaBHeHwHit
(10), (11) ynoBieTBOpSET yCIOBUIO
X(T) =-BAx(0),
U, CJICJI0BATENIbHO, YpaBHeHHE (9) MOXKHO Mepernu-
carb B BUjIE

g(x(0) +w,—BAx(0) +w) =0. (15)
Takwum obpasom, 3amada (9), (10), (11) oka3piBaeT-
cs skBuBaieHTHOU cucreme (10), (11), (15). Ilpemra-
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raercs pemarh €€ Mo3TarHo: CHayajla HalTH pelieHue
mist (10), (11), a 3aTeM MONBITaThCS BBIACHUTD,
BeINOHseTCs JH (15).

Nmeet MecTo cienyromiee yTBepKICHHE.

Teopema 1. IlpenmomokxuM, HYTO BBHITIOTHEHBI
ycnoBus (3), (12), (13). Torma

1) mocnenoBarensHOCTH (14) wuMeeT mnpenen

X" (t, X,, W) , PABHOMEPHBIH 110 (t, X,) €[0,T]xD,;
2) ¢ymkmms X (t,X,,W) SBISICTCS pELICHHEM

«BOBMymeHHOfI» KpaeBoﬁ 3aga4yu:
dx(t) F
—= =1 t,x(t)+w, I(p(r, S, X(s) +W)ds |+ A(X,, W),
0

dt
AX(0) +BX(T) =0,
rze Bosmymienne A(X,, W) ompenernsiercs Kak:

1, ., 1%
A, W) == (B A+E)x, —?j f
° (16)
[1, X (r, XO,W)+W,J¢)(T,S, X (s, XO,W)+W)dS]dT,
0
kpome Toro, X (0, X,, W) = X, .
3) cupaBeuIMBa OIIEHKA MTOTPEITHOCTEH:
| X7 (t, X0 W) — X, (£, Xo, W) < 0 (W (%o, W),

rae
a,(t) = 2t [1—”,

W (%, W) =Q"(E-Q) M +Q"(E-Q) " Q. A(%,),
3T
Q =K, +7 K,K,.
Jloka3aTensCTBO MPOBOIUTCS aHAJIOTHYHO JI0Ka3a-
TeIBCTBY TeopeMsl 1 u3 [5].
[Tockonpky cucrema (10) sKBHUBaJIeHTHa CHCTEME
MHTETPAIBbHBIX YPaBHEHUI

X(t) =X, +j f (r, X(7) +w, jgp(r, S, X(s)+ w)ds]dr,

TO 3a7a4a pernieHus kpaesoi 3aaaqu (10), (11)

CBOJUTCA K HAXOXIACHUIO TAKOI'O 3HAYCHUA XO’ npu

A%, W),
cooTtHomeHueM (16), CTAHOBUTCS paBHOU HYJIIO.
Takum  00pa3oM, CHPaBEIJIUBBI  CIIEIYOIIHC
YTBEPKICHUSI.
Teopema 2. [IycTh BBINOIHEHBI YCIOBUS TEOPEMBI
1. Torma dynkumst X (t,X;, W) SBISCTCS PElICHHEM

KOTOpPOM  BeKTOp-(hyHKIHS 3aJaHHas

kpaeBoit 3agaun (10), (11) Toraa u Tonbko Toraa, Ko-
ra X, = X, YHOBIETBOPSET ONPEIEIAIOLIEMY YpaB-
HEHUIO

[B A+ E]x0+]f

0

T
[r, X (7, %, W) +W, jq)(r, $,X (S, %o, W) +W)ds [dz =0,
0
rae W paccMaTpuBaeTCs Kak mapameTp.
Teopema 3. [1ycTh BBINOJHEHBI YCIOBUS TEOPEMBI
1. Torna TS TOrO, qTOOBI hyHKIISA

X"(t, X5, W) +W OblIa peleHneM KpaeBoil 3axaun
(1), (2), nocraTtouno, uToOLl MapaMeTPhl X, = x; u

W=W  yIOBJIETBOPSUIM CHUCTEME OIPEAECIISIOINX

YPaBHEHUI:
T

[B’1A+ E]x0 +I f
0 (17)
[r, X' (2, %, W), [ (7.5, x*(s,xo,w))dstr =0,
0
g(x, +W,—BAx, +w) =0. (18)
[Tpu 5TOM DyHKIHS
y () =x"(t, x5, W) +w
SIBIISIETCS pellleHneM KpaeBoit 3aiaqi (1), (2).
JokazaTeabcTBo. V3 Buaa nmoactaHoBku (6) cie-
nyet, uto ypaBHeHus (17) u (18) cnpaBennmusebl, ecinu

npeoOpa3zoBanHasi kpaeBas 3amaua (10), (11), (15)
SKBHBAJICHTHA UCXOIHOM KpaeBoii 3amaue (1), (2).
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HNEPUOJUYECKHME PEHIEHUA CUCTEM UHTEI'PO-AUP®O®EPEHIIUAJIBHBIX
YPABHEHUI TUIIA ®PEJITOJIbMA
A.O.Hyp:xaHoBa — crmasicép-npenooagamens
Hyxkycckuii 2ocyoapcmeennbiil nedazo2uyieckuti UHCmumym umeHnu Asxicunuaza

OPEATI'OJIBM TYPUIATI' UHTET PAJI- JU®OEPEHIIUAJI TEHT'JIAMAJIAP
TU3UMJIAPUHUHI JABPUIA EUUMJIAPH
A.O.Hyp:kaHoBa — crmadicép-yKumyeuu
Adcunués nomuoazu Hykyc oagnam nedazo2uxa uHCmumymu

PERIODIC SOLUTIONS OF INTEGRO-DIFFERENTIAL SYSTEMS
FREDGOLM-TYPE EQUATIONS
A.O.Nurzhanova — trainee teacher
Nukus State Pedagogical Institute named after Ajiniyaz
TasHy cy3nap: naBpuii €4uM, IPOEKIIUOH-UTEPATUB yCyIiI, PpearonbsM THIHAATH WHTETpo-audQepeHan
TEHTIJIaManap.
Pesrome. YOy makomaga @pearonbm tunuparu uHTErpo-auddepeHnran TeHTrJIamMalapHUHT JaBpUi
CUYMMJIAPUHY TOMHUII YYYH NPOECKLNOH-UTEPATHB YCYJI TATOUK STHIIAH.
KiroueBble cjoBa: IEpUOOMYECKOE  PELICHHE, IMPOCKUMOHHO-UTEPATUBHBI  METOHN, HHTErpo-
muddepeHunanbHbie ypaBHeHUs Tuna Opearonbpma.
Pe3lome. B nanHOl paboTe MPOEKIMOHHO-UTEPATHBHBIM METOJl MPUMEHEH K OTHICKAHHIO MEPHOANYECKUX
penieHnit HHTErpo-aud depeHInaNbHBIX ypaBHeHNH Tuia Openroiapma.
Key words: periodic solution, projection-iterative method, Fredholm-type integro-differential equations.
Summary. In this work, the projection-iterative method is applied to finding periodic solutions of
Fredholm-type integro-differential equations.

Beenenme. IIpoeximOHHO-UTEpAaTUBHBIE METOABI  HBIX (QYHKIUI u(t) C HOpMOH |u(t)|0:max||u(t)||,
MOJTIYYHJIA ITUPOKOE MPUMEHEHHUE MPU UCCIICIOBAHUU t
U T[OCTPOCHHHM PELIEHUH pa3Iu4HbIX  KIJIACCOB
muddepeHInaTBHBIX U UHTETPO-TU(PepeHIINATEHBIX Iycts
ypaBHeHuii [1-3 u 1p.]. C,= u(t)eC:u(t)eD,te[0,27] .
B nanHO#l pabore mpu TOMOIIM MPOEKIIMOHHO-
WUTEPaTUBHOIO METOAA, COYETAIOLIEro HAEH METoJla
lanepkuna [5] ¥ YUCIEHHO-AaHAIUTUYECKOTO METO/a

rae ||u(t)|| - eBKJIMJI0BA HOpMa.

Besxoit pynkumn y(t) e C MOKHO COTOCTaBHThL B

cootBeTcTBUE psal Dypbe

CamoineHko [4]1 W3y4YalOTCA  NEPUOAUYECKHE u(t) =a, +Z(ak coskt + by, sinkt). 3
pelIeHNsT HEeNMHEHWHBIX TEePUOIUYECKHX  CHUCTEM P
MHTErpo-Iu(QepeHIMANBHBIX  YPABHEHUH — THMA OGosnauum wepes Pyu(t) HyJIeBOH wWIEH 5TOrO

®pearonabma BUAa psta:

ax_cfes To g 1) 17
Pl ,x,[w( S, X(8))ds |, Pou(t):—fu(t)dt.
§ 27 5
A X=(X, X X,) - [1-MepHeIi  BekTOp; Jlnst mro6oro mesoro ynuciaa m > 1 monoxum

f,xy)=(0f,f,...f), ots,X)=(ep,)"
N -mepubie  BekTOp-OyHKIMKH, T >0 - Hekoropoe
3aganHoe uMcno; Qynxkmun  f(t,X,y) u  ot,s,X)
NPEAINOIaraloTcs MePUOANIECKIMHU, COOTBETCTBEHHO,

Pu()=>" a,coskt+b,sinkt ,
k=1
P.u(t)=a, +Pu().

B nmanpHeiimeM MBI HCHOJIB3YyEM CIEIYIOIIYIO
mo T u (t,5) ¢ mepuosom 27, ompeneNeHHBIME H vy,

HETIPEPHIBHBIMU B 00J1aCTH Jlemma [5]. [lna dynxkoun u(t) € C MMeeT MecTo
(t,s) ER=(—00,00),xeD,yeD, ) CJIE/TyIOIIHE OIIEHKH:
T, u - OTpaHUYeHHbIE 3aMKHYTHI TH t
npo:Tem[})ICTBaD 1En .0 PAIHCTIES SIS oD1ee L[ | —Pu u(s)ds| <220 () Ju(v). )
Heo0xonumble 0003HA4YeHHS] W YTBep:KACHHS. t
O6o3HaunM  4yepes C MIPOCTPAHCTBO 27 - f Pu(s)ds|<m ||U(t)||, ®)
MEPUOJUYECKUX HEMpPEphIBHBIX [ -MEpHBIX BEKTOp- 0
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rIae
2

T wpum=0
o(m)=1 8 P .
[(m+1)’2+(m+2)’2+...] npu m=12,...

OcHoBHas 4acThb. [Ipeanonoxum, 4To BEKTOPHBIC
Gynxuun f (t,x,y) u p(t,s,X) B obnactu (2) ynosie-
TBOPSIOT CICIYIONIAM YCITOBHSIM:

[ Xy <M, (6)

Hf txy —f t,i,vugKl >'<JH+K2 95”, (7)

Hgo t5,X — t,s,>=(H§ - ®
qm=%<l,7@<l,

rme Q =K, +TK,K,-

Cnenys paboram [1, 3] mns HaxXOXICHHS MEPHO-
TUYECKUX peIIeHUud cucteMbl ypaBHenuin (1) pac-
CMOTPHM aJITOPHTM, COTJIACHO KOTOPOMY ITOCIIEZ0Ba-
TEIHHOCTh MPUOIKSHUN X1 (t, X,) onpenensercs u3

ypaBHEHHI

t
Xea(t ) =% + [Py dt +
0

.
0D, [ 068X (5, %)ds
0

t T
+[ | -R—P, f[t,xk(t,xo),[¢ t,5, X, (S, %) ds]dt,

% €D, % (t,%)=%,k=0123,..,
(10)
rae | - ToXKIeCTBEHHbBIN onepaTop.
CripaBeiTuBO cieyrolee yTBEpKICHHE.
Teopema. IlycTe mpaBas 4yacTh HEPUOIUYECKOU
CUCTeMBbI ypaBHeHHH (1) ymOBIETBOpSET YCIOBUSIM
(6) — (9) u cucrema ypaBHenuii (1) nmeer nepuoaMUe-
CKO€ PELICHUE X = qp(t) nepuoja 27w, NpOXonsiiee

t=0 Touky  (0) =X, € D—a(m),
a(m) =M 7+ 2420(m) .

Torna CIIpaB€AJIMBO COOTHOIICHUC

npu yepes

() = fim %, (6.%,) (11)
PaBHOMEPHO OTHOCUTCIIBHO t, Xo u
k
|¢(t)_xk(t’X0)|o Slgna |X1(taxo)_X0|o (12)

amst Beex k=0,12,..., rae x (t,%,), X, (t, %) =X,
- sBnsroTCa mepuopuueckumu no  mepumonma 27
(yHKIUSIMH, oTIpeieTIeHHBIME cooTHomeHusMHE (10).

Hokazamenvcmeo. Tlokaxem, 4to mpu Jirobom K
ypaBHeHHE (8) OJHO3HAYHO PA3PEIINMO OTHOCHUTEIb-
HO X, ,(t,X,). BBenem omeparop S, ompenensemblit

MPaBoi YacThi0 ypaBHEHHS (8):
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S(x(t),z(t))—x0+mef[t,x(t),fgp(t,s,x(s))ds dt+ (13)

t T
+[ | —P,—P f[t,z(t),‘ofcp t,s,2(s) ds|dt.

Ha ocHoBanuu paBenctsa (13) coctaBuM pa3HOCTb
S x(t),z(t) —S X(t),z(t) ¥ OLUCHUM €€ C y4eTOM Hepa-
BeHCTBa (5):
S x(¥),2(t) =S X(1).2(t) |, =

t
/"

—f[t,i(t), f o(t, s, X(s))ds

f [t, x(t),]w(t,s, x(s))ds]—

dt| <

0
<7 K +TKK, [x(t) —X(1)]
T.C.
IS x(t).2(t) —S X(),2(t) || <7QJx(t) —X(1)],.
rae Q =K, +TK,K,.
W3 nepasenctra (14) B cwity ycious (9) cienyer,
4TO S(X,z)- Omeparop cxKatus mo X Ha MHOXECTBE

(14)

¢ » & TOCKONbKY sCDCCD, TO B CHIIy TEOPEMBI

banaxa cootHomenne (10) omHO3HAYHO pa3pEIIIMO
OTHOCHUTEJIBHO X, +1(t,xo) B C,.

Kpome Ttoro, ans dyHKIMiI mocnenoBaTensHOCTH
(10) ¢ yuerom HepaBeHCTB (4) U (5) IOTYYNM OIEHKY

Xea (6, %) = X| <M 74+ 2420(m) . (15)

Jns noka3aTenbCTBa CXOAMMOCTH MOCIIEA0BATEIb-
Hoctu X, ,(t,%,), k=0,12,.. Ha ocxoannn (10)

COCTaBIISIEM PasHOCTB X,(t,X,) — X (t,X,) ¥ oueHHM e€

ucnonb3yst HepaBeHCTB (4), (5), (7) u (8). Torma
MOJIYYHM CIIEYIOIee HEPABEHCTBO:

JP
0
.
(), [ ts,x(s,%) ds
0
[1-R-P,
0

.
—f[t,xo,f<,9 t,s, X, ds
0

%, (t, %) = %, (6, %,)]| <

.
f[t,xz(t,xo),fgo t,5,%,(s,%,) ds
0

—f dtj| +

+ f

t,Xl(t,XO),fga t,3,%.(5,%,) ds]—

dt|| <

<7QP, (1 %) = X, (1 %,)], + 2320 (M)QP, (t, %) = X,
(16)
Pemas nepaserctBo (16), morydnM OLEHKY

[, (%) = %, (6, %), g@%lxﬁt,xo —x|= (17)

1
= qm|xl(t'X0) - XO|0
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ITo MHIYKIUKM MOKHO 3aKIIOUHMTh, YTO CIPABEILIH- [lockonbKy ¢)(t) SBISETCS NEPHOLMYECKUM pe-
BO CJICYTOIIas OLCHKA ) meHueM ypaBHeHus (1), OHa yJIOBIETBOPSET ypaBHe-
12 (6 %) = % (6 X)], < Uy X (6 %) = %o, (18)  rammo
t T
¥, CIIEI0BATENBHO, oueHK;i_1 | X(t) = X, + f f|t,x(t), f o 1,5, X(s) ds]dt
‘xm(t,xo)—xk(t,xo)‘o <> % (t %) — X, (19) K 0
iz0 1 00J1a/TaeT CBONCTBOM
U3 nepasenctsa (19) B cuity BBIIOTHEHUS YCIOBHS T
9) cleayeT  paBHOMepHas OTHOCHTENHHO R Tt y(), f ¥ t,5,7(s) ds|=0,
0]

(t’xo)e (_%,%)’D_a(m) CXOOUMOCTh MOCJIea0Ba-

. . TO OTCIOJIA CIIEIYET, YTO Kak u X (t,X,) €CTh
tenbrocTn pynxumit X, (1, Xo) K HEKOTOpPOH mepuo- A o4 v () X (1)

. < MepUOANYECKOE pelieHne ypaBHeHus (21). B cuiy
uecKoit Gyrkumn X' (t,x,) € Cy - TOro, 4to ypaBHenwme (21) HMMeeT eIMHCTBEHHOE
l!im X (t, %) = X"(t, %), pemienne, TO o(t)=Xx'(t,X,), H, CJIENOBATEIBHO,

IprUYCM UMECT MECTO HEPABCHCTBO

K
* q Teopema moka3ana.

XX ) — X (4, %)) <—m—|x (t,x)—x]|. (20) pemMa 1t

(£.%) =% ( 0)‘0_1_qm |X1( 0) °|0 3akaiouenue. B 3akmoyeHHMe OTMETHM, UTO

NPUMEHEHHE TMPOCKIMOHHO-UTEPATHBHOTO METO/a K
UCCIICIOBAHUIO TIEPHOANYECKUX CHUCTEM HHTErpo-
I PepeHINANBEHBIX yPaBHEHUH MO3BOJISET 33 CUET
BBIOOpAa M  YCKOPUTH CXOOUMOCTb  Ipolecca
NPUOTVKEHUH K IEPUOAMYECKOMY PELICHHIO.

CIPaBEJIMBO  COOTHOIUCHHE  4)(t) = !im X, (t, X).
—00

[lepexons B coorHomennn (10) x mpemeny mpu
k—o00, ybOexmaemcsi, 4ro mpenenbHas (QyHKIHsS
X'(t,X,)  ABIAETCS  PEUICHHEM  MHTETPAILHOTO

ypaBHEHUS

x‘(t,xo):xo+f f t,x*(t,xo),f<p t,5,X°(S,%,) ds|— 1)

:
-Pf t,x*(t,xo),f<p t,s,X'(5,%,) ds||dt.
0
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RADIATION DEFECT FORMATION IN KCI CRYSTALS
I.Nuritdinov — Doctor of Physics and Mathematics, Professor
M.A.Mussaeva — Doctor of Physical and Mathematical Sciences, Senior Researcher
D.P.Yuldashov — trainee researcher
Institute of Nuclear Physics of the Uzbekistan Academy of Sciences
B.T.Atashov — Doctor of Philosophy in Physics and Mathematics, Associate Professor
Nukus State Pedagogical Institute named after Ajiniyaz

Tasinu cy3aap: kamuii xiopua (KCl), peHTren HypIaHHIM, FOTHIAII CIICKTPIIApH, PaHT MapKasiapH.

Pesiome. Ym0y mmpma KCIl kpucrammapuma peHTreH Ba TaMMa HypJIapd TabCHUpHAa f03ara KelaJuraH
pamualMoH HYKCOHJIAPHMHT XOCWI OYnuIn skapaéHnapu YpraHwiad. TankKUKOT HaTWKajlapu IIyHH
Kypcataguky, O-Mapkaznap HypJaHWIIHUHT AAacTIa0KK OocKH4iapuaaH Ooluiad MAaKIaHaJd Ba TaxMHUHaH
100 pan aTpodua TYituauim xonatura spumiaau. FOxopu nosanapaa (Dy > 10° pan) U- Ba B-mapkasnapra moc
KeJyBYH IOTHJIMII IMOJIocANapy Maijo Oynmamu, Oy 3ca KpUCTALl WYWAA SHTU CTPYKTYpaBUM HYKCOHJIAPHHHT
xocunn Oymaérranuan Ownmupaan. Wmpa ymOy apedexkmiapHUHT XOocwi OYnuimM Ba OapKapopliallyB
MCXaHU3MJIAPU TaXJIWJI KUJIMHIaH.

Karouesbie ciaoBa: xiopun kamust (KCl), peHrreHoBckoe 00ydeHHe, CIEKTPBI MOTJIOMICHHS, IEHTPbHI
OKpACKH.

Pesrome. B pa60Te MMPEACTABJICHBI PE3YyIbTaThl HCCIICA0BaHUA nmpoueccoB paaualinOHHOTO
nedexroobpazoBanus B kpuctamiax KCl, o0myu€HHBIX pPEHTT€HOBCKMM M TamMma-u3inydeHueM. Ilokazano, uro
F-tieHTphl (POPMUPYIOTCS C TIEPBBIX 3TANOB OOJIyUYCHHUS W JOCTUTAIOT HACBINIECHHUS TpHU 103ax okojio 100 pan.
[pu nozax Dy > 10° pan HaGmronaeTcss HOSABJIEHUE MOJIOC MOIJONMIEHHS, COOTBETCTBYIOMMX I- u V-leHTpaMm,
YTO CBHJETEIbCTBYET O (POPMUPOBAHNHU HOBBIX CTPYKTYPHBIX Ae(ekToB. OOCYKIEHbI MEXaHU3MBI UX CO3/1aHUS
U cTaOWIn3alum.

Key words: potassium chloride (KCI), X-ray irradiation, absorption spectra, color centers.

Summary. This work presents the results of studying radiation-induced defect formation in KCI crystals
exposed to X-ray and gamma irradiation. It is shown that F-centers begin to form from the early stages of
irradiation and reach saturation at doses of about 100 rad. At higher doses (Dy > 10° rad), absorption bands
corresponding to I- and V-centers appear, indicating the formation of new structural defects. The mechanisms of
creation and stabilization of these defects are analyzed.

Beenenue. MHTepec K MCCIIEIOBAaHUSM IPOIECCOB  CTAOMIM3AlIMU PAIUAIlMOHHBIX J1e()EKTOB HM3y4aroTcs
paaranuoHHOTO Ne(eKToOo0pa3oBaHUsl B IIEIOYHO- YK€ Ha NPOTSHKEHWW  JUIMTEIBHOTO  BPEMEHH,
TaJOUHBIX KPUCTAJIaX, B TOM YUCIE U B KPUCTAJUIAX  MO-NIPEKHEMY OCTA€TCsl MHOTO HEpPELIEHHBIX 3ajad,
KCI, o0ycioBiieH Tem, 4TO OHH, C OJHOW CTOPOHBI, 4YTO TPEOYeT MPOJOIKCHHS HCCICAOBAHUI B 3TOM
SIBIIIIOTCS MOJENBHBIMA OOBEKTaMU Ui HW3y4YeHHs  HampaBieHud. llenpio Hactosmieidl paboTHI sBISETCS
MEXaHU3MOB PaAVallMOHHO-CTUMYJIUPOBAHHBIX ~ WCCIIEJIOBAHUE IPOLIECCOB PAAMANMOHHOTO Je(EeKTO-
MPOLIECCOB B TBEPbIX Tenax [1], ¢ mpyroi cTopoHsl, B oOpa3zoBanuss B kpuctauiax KCl, o00aydeHHBIX
CBSA3M C Pa3pabOTKOH Ha KX OCHOBE ONTHYSCKH PEHTTCHOBCKMMHU M raMMa JydaMH.
3allOMHUHAIOIINX Cpell U JTO3UMETPOB paguanuu [2]. OO0beKkTbl HCCJIEI0BAHUA U JKCIEPUMEHTANIb-
Hecmotps Ha TO, YTO MeEXaHW3MBl CO3/[aHUS W HbIe MeTOAbl. beimn mcciaenoBansl kpuctamibel KCl,
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BbIpallleHHble MeTojoM Kupomynoca. Kpucranisl
Beipamensl w3 comm KCl mapkm OCY. Ilocne
BHIpAIlMBaHUA  KPUCTAIBI  OTXKHUTAIUCh  IIPH
temneparype 600 °C B TeueHne 6 4acoB M MEUIEHHO
OXJIQXKJAJINCH 10 KOMHATHON TEMIIEpaTyphl B TEUCHHUE
84 wyacoB. IIIOTHOCTP OMCIOKALMM COCTAaBJIAET HE
onee 10° Ha cM®.

CriexTpanbHBIH aHAIU3 MOKA3aj, YTO COIEpIKaHUE
HEKOHTPOIIMPYEMBIX TPHMECeH HE MPEeBbIMAeT 107
Moiib  %. OOpasusl A  HM3MEPEHUS  CICKTPOB
MOTJIONICHHST BhIpe3aiiich u3 ciutka kpuctamia KCl
COIJIACHO HEOOXOAUMBIM pa3Mepam.

HUccnenyembie 00pas3ipl 00IydaInch pa3iTudaHbIMU
J03aMH  PEHTICHOBCKMX M TaMMma  JIydel.
Pentrenosckoe  oOiiyueHME  IPOM3BOAMIOCH B
MaKkeTHKaX W3 YepHOW OyMarm Ha PEHTTEHOBCKOU
Tpyoke PYII-200-5 npu nanpsbkenuu 120 kB u Toke
5 MA. OOnydaemble 0Opa3Ipl pacoiaralvch Ha
paccrossaun He Oombmie 10 cM or ¢okyca TpyOKwH.
OO6nydueHue  ramMma  JIyyaMH  [POBEICHO B
QIIOMUHHUEBBIX ~ (Qonerax B ramMma-oOnydarene
OacceifHoBoro Tthma MHcTuTyTa smepHO (H3UKH
AH PVY3. McrounnkaMu ramMmma M3Iy4deHHs SIBISUTUCH
usoronsl °Co. MOIHOCTh W3/Iy4EHHS COCTAaBIISUIA
1200 p/c. CHexTpsl MOTJIOMICHUS HW3MEPSUINCh Ha
criektpooromerpax  “Specord UV-Vis”  ¢dupmbl
Kapn-Lleiicc (I'epmanust) u  “Spectromom 202”
(Benrepus) B amamazonHe qiuH BoiaH 200-800 HM
cpasy mnocie o0IydeHHs.

Pe3yabTaThl U o0cy:xaenme. Hike mpuBeneHs!
criekTpsl nornonienus kpuctawioB KCl, obmydeHHbIX
pPa3NUYHBIMU J103aMH  PEHTreHoBcKoro (puc.l) u
raMMa u3nydeHus (puc.2), a TaKKe J030Basd
3aBUCUMOCTh HakoruieHus F HEHTPOB B 3TOM
mporiecce (puc.3), OTKyAa BHIHO, 9TO F — TeHTpHI ¢
MOJIOCOM MOIVIOHIEHUs] ¢ MakCuMymMoM B 550 HM
HAYMHAIOT 00pa30BaThCS C CAMOT0 Hadasia 00TydeHHst
u yxe npu no3ax ~100 pax BBIXOAUT Ha HACHIIIIEHHUE
(puc.3). JedexTs! Apyroro Tumna He HAOIIOJAFOTCS.

0,5
04+
//\\
03+ [\
a [ )
0,2+
0,1
090 1 1 - Wrﬁﬁ;’rﬂ . 1 | 1‘»‘;&'
200 300 400 500 600 700
A, nm

Puc 1. Cnexmpul noenowenus neoonyuennozo (1) u
00YUEHH020 PeHMEeHO8-CKUMU ay4amu 0o3ou 12,564
pao (2), 41,88 pao (3) u 62,82 pao kpucmannoe KClI
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Puc 2. Cnexmpul noerowenus ucxoonozo (1) u
o6ayuennozo 2amma tyvamu 0osoti 10° pao (2), 10°
pao (3), 10" pao u 10° pao (5) kpucmannos KCI
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Puc.3. Jlozo06as 3a6ucumocmov naxonnenus
F- yenmpos 6 kpucmannax KCI

JlansHeitumit poct 10361 06myuenus 10 10° pax He
MPUBOIUT K MU3MEHEHUIO CIIEKTpa, 4TO
CBUJICTENICTBYET O HAakoIUleHus: F — 1eHTpoB Ha
POCTOBBIX AHMOHHBIX BaKaHCHSX KpUCTaia. OTOT
BBIBOJ OCHOBBIBAE€TCS Ha TOM, YTO €CIH JE(EKTHI,
HaOronaemMple IpU  OOJNyYEHHH PEHTTCHOBCKUMHU
Jy4aMd JI0 JTO3bI 10° pan, ObuTH OBl 00YCJIOBIICHBI X
pOXIeHHeM TIpu Oe3bI3IydaTelIb-HOM pacraje, To
Hapsgy c¢ F LHEHTPaMu JOJDKHBI ObUTH OBl
00HapyKUBATHCS KOMIUTUMEHTapHbIe UM H- LEHTpHI.
OpnHako HaMu kpoMme F — ieHTpoB npyrue nedexTHble
LEHTPHI He 00HapYXUBaIHCH (pHcC.1).

Bropotii 3tan HakomeHus: F- eHTpoB MpOUCXOanuT
npu jo3ax obmydenus D, > 10° pan. TIpu sTomM B
CHEKTpE MOTJIOIEHHUS MOSIBIISIOTCS TOJOCH! MOTJIOIIe-
HUS ¢ MakcuMyMmamu B 194 u 235 HM, 00yciioBiieH-
HEIX |- w V- meHTpamu, 4YTO CBHIETEILCTBYET O
palualMOHHOM CO3/IaHUH JePEeKTOB CTPYKTYPHI NPHU
no3ax o0irydyenus D, > 10° pan.

3akimouenne. B pesynbrate  NmpOBEAEHHBIX
UCCIIe/IOBaHUI yCTaHOBIIEHO, uTo B KpucTauiax KClI
NPOLEeCChl  PagualMOHHOTO  AedeKkTooOpa3oBaHUs
NpoTeKaloT B JBa d3Tama. Ha mepBoM artame, mpu




CPaBHHUTENHHO MaJIbIX J03aX OOIyUYEHHsS, IPOUCXOIUT
obpazoBaHHe W HakKoOIUICHHWE F-IIEHTpOB, COMPOBOXK-
Jaromieecss  MOSBICHUEM — XapaKTepHOH  IMOJIOCHI
morJomeHus ¢ MakcumyMoM npu 550 M. Haceie-
HUE KOHIIEHTpaluu F-IIeHTpoB moctHraercs yxe mpu
no3zax mopsnka 100 pax, 9TO yKa3sIBaeT Ha OTpaHH-
YEHHOE KOJIMYECTBA POCTOBBIX JAe(EeKTOB IO HX
HaKOIUICHHIO.

Ha BTOpOM sTame, mpu yBeIMYEHWH 03 ramMma-
usnydenus 10 Dy > 10° paj, B clieKTpax HOIJIONIEHHS
MOSIBJIAIOTCA Tosiockl mpu 194 u 235 HM, COOTBeET-
ctBytomue |- u V-meHTpam. 3TO CBUAECTEIHCTBYET O
Pa3BUTUU TIIyOMHHBIX CTPYKTYPHBIX H3MEHECHUH U
(GOpMHpPOBaHMH  HOBBIX  THIOB  PaJAHALMOHHBIX
nedexroB. Takum 00pa3oM, BBICOKOJ030BOE 00Iyde-
HUE TPUBOTUT K TIEPECTpOiike Ne(eKTHOW CTPYKTYPHI
kpuctamioB KCI.
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[lomyueHHsle  [OaHHBIE  TOKa3BIBAIOT,  YTO
panuanuoHHbie JeeKThl GOPMUPYIOTCS MO-Pa3HOMY
Npy Pa3MuHBIX J03ax oOxydeHUs, u oOpa3oBaHHE
F-, V- u l-ueHTpoB 3aBHCHUT OT J03bI OOIy4eHUS
kpucramioB KCl.

[lomydeHHBIE pe3yNbTaTHl PACHIUPSIOT MPEACTaB-
JeHUsT O MEXaHW3Max oOOpa30BaHMs, DSBOJIONUH U
CTa0MIM3AIIN PATUAITHOHHBIX Me()EeKTOB B IIEIOTHO-
TAJIONIHBIX KPUCTAJUIaX M MOTYT OBITH IOJIE3HBI TPHU
pa3paboTKe ONTHYECKHX 3aIIOMHHAIONINX MaTepHanoB
W paJiMalliOHHBIX J03UMETPOB Ha UX OCHOBE.

Baaronapuoctu. MccienoBanue BBITIOJIHEHO NMPU
nojyepkke 0a30BOro (QUHAHCHPOBAHHS, BbIIEICH-
Horo MWHctutyTy snepHod ¢u3uku  AxaaemMun
HayKk PecrnyOmukm VY30€KHCTaH ITOCTaHOBJICHHUEM
[1I1-4526.
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Tasanyu cy3aap: epHUHT Maco(daaaH 30HJIAHHIIH, MYJIBTHCIIEKTPA TACBHPJIAP, MABIyMOTIApHHU JaciaOKku
Kaiita wnmam, BereranuoH wunaekciaap, GNDVI, CVI, armocdepa koppekinuscd, dSKCIepT TH3UMIIAPH,
reonH(popMaIoH TEXHOIOTHUsIAP.

Pe3rome. Maszkyp Makonaga YCUMIIMK KOIUIAMUHHUHT XOJaTura, alHHKCa XJIOPO(QWILT MUKAOPUTa IOKOPH
cesrupaukka sra 6yiran GNDVI Ba CVI BereTanimoH nHIEKCIapHHN XUCOOJIAIT Macalalapy KYypruO YUKUIIaIH.
LlyHauHTACK, MOIYIIH apXUTEKTYypacu KoHBeep (pipeline) €apantyBu acocua unniad YuKwiran 6ynuo, Oy karra
XaKMJIaTH CyHBHH HYJIOII TacBUPJIapUHM KaiTa WIJIam >kapaéHuIa MOAYJUIMIIMK, MacIuTaOlaHyBYaHIMK Ba
0apKapOpJIMKHA TabMHUHJIAMAW. AMaira OIIMPUII jkapaCHHIAa XHCOOJAIUIAPHU  ONTH-MaJUIAIITHPHIIL,
mryauHTaek PostgreSQL/PostGIS reodasosuii MabaymoTinap 6aszacu OwiaH WHTErpalvs Macajalapura aroxXuaa
bTHOOP KapaTHJIraH.

KiroueBble ca0Ba: [UCTAaHIMOHHOE 30HIMPOBaHWE 3EMIIM, MYJIBTHCIEKTPAJIbHbIE H300paKeHHS,
npeaBapuTenbHas o0paboTka AaHHBIX, BeretanmoHHble mHAEKch, GNDVI, CVI, armochepnas xoppekims,
9KCHEPTHBIE CUCTEMBI, T€OMH()OPMALIIOHHBIE TEXHOJIOTHH.

Pe3rome. B nanHoii crathe npoBouTcs BeruuciaeHuto najekcoB GNDVI, CVI, kotopeie 0011a1ar0T BBICOKOM
YyBCTBHTEJILHOCTBIO K COCTOSIHUIO PACTUTEIBHOTO MIOKPOBa, B OCOOCHHOCTH COZIepiKaHuio Xiopoduiuia. Takxe
CTOUT OTMETUTb, YTO AapXUTEKTypa MOJIYJsl IIOCTpOEHAa Ha OCHOBE KOHBEHEPHOTO NOAX0Ja, KOTOpas
o0ecriednBaeT MOIYJIBHOCTh, MAacIITAOMPYeMOCTb M YCTOWYMBOCTH 00paboTku Oosbmux 00BEMOB
CITYTHHUKOBBIX I/I306pa)KeHI/II7L Peanmaum[ BKIIFOYACT OIITHUMHU3AITHUIO BBI‘H/IC.HeHI/II\/’I, a TaKK€ HHTCrpanuio C
reonpocTpaHCTBeHHOU 0a3oii JaHHbIX PostgreSQL/PostGIS.

Key words: earth remote sensing, multispectral imagery, data preprocessing, vegetation indices, GNDVI,
CVI, atmospheric correction, expert systems, geoinformation technologies

Summary. This article focuses on the computation of the GNDVI and CVI vegetation indices, which exhibit
high sensitivity to vegetation condition, particularly to chlorophyll content. It is also noted that the module
architecture is based on a pipeline approach, which ensures modularity, scalability, and robustness in the
processing of large volumes of satellite imagery. The implementation includes computational optimization as
well as integration with a geospatial PostgreSQL/PostGIS database.
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Beenenue. B 370l CBs3u 0COOYHO aKTyallbHOCTH
npuoOpeTacT  pa3paboTka  CIEIHATA3HPOBAHHBIX
MPOrPaMMHBIX MOJyJIEH, 00ecTevrnBaroIUX
MPeoOpa30BaHUE «CHIPBIX» CIIYTHUKOBBIX JaHHBIX B
KaTMOpOBaHHBIE W HOPMAJIM30BaHHBIE ITOKA3aTeH,
MIPUTOTHBIE JUTS MIpUMEHEHUS MEXaHU3MOB
JIOTHYECKOTO  BBIBOJIA M OKCHEPTHBIX  CHUCTEM.
Bereranuonnsle uHaekcol, Takue kak GNDVI, CVI,
IMIAPOKO HWCHOJB3YIOTCS ISl ONEHKH COCTOSHUS

PaCTUTEIBHOCTH, TPOAYKTUBHOCTH OHOMACCHI H
YPOBHS XJIOpOWIUIA, OJHAKO TOYHOCTh WX pacyéra
HaIpPSIMYIO 3aBHCUT oT KOPPEKTHOCTH

MPEIIISCTBYIONINX 3TAIIOB 00pa0OTKH.

MeTtanaHHbIe CIEHBI, BKJIIOYAIOIINE ATy CHEMKH,
yrael HaOmoneHus: ColnlHIla, mMapaMeTpsl CeHcopa |
KOO(P(UITUEHTH  PAJMOMETPUIECKON  KaIHOPOBKH,
W3BJICKAIOTCS U3 COMYTCTBYIOIIUX (paiioB u coxpa-
HstoTCs B 00BekTe SceneMetadata. Dta mHDOpMans
WCTIONB3YeTCA Ha TOCIEQYIOIMUX dTamax o0paboTKH
JUTS IPUMEHEHUS! KOPPEKTHBIX IPpeoOpa3oBaHUM.

MeTonsbl. Knace RadiometricCalibrator
BEITIONHET TpeoOpa3oBaHrWe 3HAUYEHUH UPPOBBIX
YUCeN, XpaHAIUXCSI B HMCXOMHBIX (aimax, B
(I)I/I3I/I‘ICCKI/I 3HAaYMUMBbIC BCJINYHUHBbI OTpa)KaTeHbHOfI
cnocobHoctr. Jlns mamHbix Landsat mpumensercs

IBYXJITallHOE  TpeoOpazoBaHuWe:  cHadyama DN
KOHBEPTUPYIOTCSA B 3HAYEHHs paguallid Ha YPOBHE
CeHcopa C  UCIOJIb30BaHHWEM  KO3(hD(HUIHEHTOB

MacIITaOUPOBAHUS M CMEIICHUS, CHCIU(DUIHBIX IS
Ka)XJIOTO CIEKTpaJIbHOTO KaHana [1, 2]:

rne L, — cmexTpanbHas pamuanus, M;— MyJIbTH-
TUTMKATUBHBIA KO3 (GUIIMEHT MacmTabupoBaHus, Aj
— aUOUTHBHBIN KOA((QUIMEHT CMEIIeHUsA. 3aTeM
pammanms  mpeoOpasyercs B OTpayKaTeIbHYIO
cnocobHocTh Ha ypoBHe ceHcopa (TOA reflectance):

T X Ly x d?

PL=ESUN, x cos(6y)
rie d — paccrosaue 3emnsa-ConHie B
acTpoHOMHYECKHX enuHunax, ESUN, — cpennee
3HAUYCHHUE COJIHEYHOI 9K30aTMOC(hepHOit
OCBEIICHHOCTH Ui KaHana A, @; — 36HUTHBIA yroiu
ComnHia. Jus Sentinel-2 HCTIONB3YIOTCSI

MPEIOCTaBIAEMbIE B METaJaHHBIX KOI(DPHUIIMESHTHI
QUANTIFICATION VALUE JU1s IPSIMOTO
npeoOpasoBanusi DN B oTpa)kaTebHYIO CIIOCOOHOCTb.

Knacce CloudMaskGenerator bopmupyeT
OWHapHBIE Macku O0OJaYHOCTM W TEHEeH O00JIaKoB,
HEOOXOJUMBIE JIISi HUCKJIFOUYEHHUS HEIOCTOBEPHBIX
nukcenae w3 amanmsa. g mandeix  Landsat-8/9
ucnons3yercs anroput™m Quality Assessment band,
OCHOBaHHBIH Ha aHanm3e OWTOBBIX (hIaroB B
cIileaibHOM KaHane kadectBa BQA, mocraBiseMmom
BMECTE C JaHHBIMH. AJTOPUTM  HM3BJIEKaeT
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“H(DOPMAITMIO O BBICOKOW M CpPEeIHEH YBEPEHHOCTH
HaM4usg 00JaKoB, OOJa4YHBIX TEHEH, cHera W
HACBIIICHUS ~ CCHCOPa, (QOpPMUPYS KOMIUICKCHYIO
MacKy Ka4ecTBa.

Jns cued 0e3 TOTOBBIX MAacOK KadyecTBA WU IJISI
WX YTOYHEHHA TPHMEHAETCS alIrOpUTM Ha OCHOBE
aHalM3a CHEKTPaJbHBIX XapakTepucTuk. (Omaka
UACHTU(QUIUPYIOTCS  TIO  BBICOKAM  3HAYECHUSAM
OTpaKaTeIHPHOW CIIOCOOHOCTH B BHIAMMOM JTHAIIa30HE
Y HU3KOH TeMIiepaTrype SpKOCTH B TETUIOBBIX KaHaJIaX.
Hcnone3yercs  mOporoBeld  kKiaccuukarop ¢
aTanTUBHBEIMH TTOPOTAMHM, BEIYHCIISIEMBIMA Ha OCHOBE
CTaTHCTUKH PACIIPENICIICHUS 3HAYCHHUI B CIICHE:

maSkcloud = (pblue > @blue + 2 Ublue) A (pgreen
> @green + 2 Ggreen) A (pblue
> Qpiue 2 Ope)

rie W U G — CpelHee 3HAYCHHWE M CTaHapTHOE
OTKJIOHEHHE COOTBETCTBYIOIIMX KaHANOB. TeHH
O6J'IaKOB BBIABIISIFOTCSL 10 AHOMAJIbHO HU3KUM
3HaYeHHUsIM B ONIDKHEM HH(pPaKpacHOM Tuamna3oHe B
COYETaHUH C HOPMAJbHBIMU 3HAYECHUSIMH B BUIMMOM
nuana3oHe. [[is yTouHeHus rpaHull 00JIakoB U TeHeH
MPUMEHSIFOTCS Mopdoorudeckue ornepanuu
paclIMpeHus, YTO  TapaHTUPYeT  HMCKIIOYCHUE
MEPEXOAHBIX 30H C YACTHYHON 00JIauHOCTBIO.

Ocoboe  BHHUMaHuMe  ynensercss  o0paboTKe
TpPaHUYHBIX  CIIy4aeB:  JA€JCHWE  Ha  HOJb,
HEJIOIyCTUMBbIE 3HAYEHHMs, BBIXOJ 3a JOIYCTHMBIH
Juanas3oH. Mcnosnp3oBaHNe KOHTEKCTHOIO MEHEKepa
np.errstate MPEeJOTBpAIIaeT TeHEPaLHIO
npeaynpexIeHUH Ipu AEJICHUU Ha HOJb, a (QyHKIUS

np.where oOecreunBaeT 3aMeHy HEIOIMYCTUMBIX
PE3YILTATOB HYJICBBIMHA 3HAa4YCHUSIMU. (DyHKHI/IH
np.clip  orpaHMuYMBaeT  WTOrOBbIE  3HAYCHHUS

nuana3zoHoM [-1, 1], 4To COOTBETCTBYET TEOPETUUECKH
BO3MOXXHOMY JHana3oHy WHJeKca [3, 4].

Pacuér wmamekca GNDVI (¢ amrm, Green
Normalized Difference Vegetation Index)
Bemmonasiercst  kmaccom  GNDVICalculator o
dhopmye:

GNDVI = (NIR - GREEN) / (NIR + GREEN)

Ha puc.l. mokazan pacuér mumgekca GNDVI nHa
IpUMEpPE MYJbTUCIEKTPaIbHBIX AaHHBIX Hykycckoro
paiionHa. Peanuzanus ananornyna pacuéry NDVI, Ho
HCIIOJIB3YET 3eJIEHBI KaHall BMECTO KpaCHOTo, 4TO
obecreunBaeT OoJiee BHICOKYIO YYBCTBHUTEIBHOCTHh K
COJIepKaHUIO XJIOpOQHIIIa;

def calculate_gndvi(nir, green):

numerator = nir - green

denominator = nir + green

with np.errstate(divide='ignore', invalid="ignore"):

gndvi = np.where(denominator != 0, numerator /
denominator, 0)

gndvi = np.clip(gndvi, -1.0, 1.0)

return gndvi




Puc. 1. noxazan pacuém unoexca GNDVI na npumepe
Mynbmucnekmpansuwix oannvix Hykycckoeo pationna

Hupexe CVI (¢ amrm., Chlorophyll Vegetation
Index)  Berumcnsercs  wiaccom  CVICalculator
coryacHo hopmyire:

CVI=(NIR x RED) / (GREEN?)

Ha pwuc.2. nokazan pacu€r wunnekca CVI Ha
npuMepe MyJIbTUCIEKTPaJIbHBIX JaHHBIX Hykycckoro
paiioHHa. DTOT WHAEGKC OCOOEHHO UYYBCTBHUTEICH K
KOHIICHTPAIUH XJIOpouILIa Osaromaps
ucnonb3oBanuo npousBeaeHuss NIR u RED B
yucnurene u kpagpatra GREEN B 3HaMeHatene:

def calculate_cvi(nir, red, green):

numerator = nir * red

denominator = green ** 2

with np.errstate(divide='ignore', invalid="ignore"):

cvi np.where(denominator != 0, numerator /
denominator, 0)

# CVI He wumeer (QHUKCHPOBAHHOTO BEPXHETO
npeznena,

# Ho 3HaueHus Beie 10 0ObIYHO HEpeaTUCTHYHBI

cvi = np.clip(cvi, 0.0, 10.0)

return cvi

e
N

Puc.2. noxazan pacuém unoexca CV| na npumepe

MYIbMUCHEKMPATbHbIX 0aHHblx HyKycckoeo paiionna

Hma CVI npumeHsercs WHOW  Juama3oH
orpannueHus (0-10), MOCKOIBKY 3TOT HMHIEKC HE
SIBIISIETCS] HOPMAJIM30BAaHHBIM U TEOPETHYECKH MOXKET
MPUHUMATE JIFOOBIC TIOJOXKUTENbHBIE 3HAYCHUS, XOTSI
MPAKTUYECKN 3HaYMMBbIE 3HAUEHHUS PEKO MPEBBIIIAIOT

3-5[5, 6].
Knacc IndexStatisticsCalculator BBIYUCIISIET
CTATUCTUYCCKUE  XAPAKTEPUCTHKH  PACCUMTAHHBIX

WHJICKCOB, HEOOXOIUMBIE IJIsi KOHTPOJISI KadyecTBa U
MoCNIenyIonero aHanmms3a. J[iosg Kaxmoro WHIEKca
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OTIPEAETSAIOTCSA: MHUHUMAIbHOE H  MaKCHMajbHOe
3Ha4YeHHs, cpegHee apudmernyeckoe, MequaHa,
CTaHJapTHOE OTKJIOHEHue, npoueHTwn (5%, 25%,
75%, 95%) u TUCTOTpaMMa pacrpeiesieHHs 3SHAUeHU .
CraTucTuKa BBIYHCISETCS TOJNBKO JUIS BaJMIHBIX
MTUKCEJIeH, NCKITI0Yast 00JIaCTH, 3aMacCKHUPOBAHHBIE KaK
obnaka, TeHu wiam NoData, Ha puc.3. mokaszaHa
0JIOK-cXeMa TIpHHIAITA PaboTHI Ki1acca.

def calculate_statistics(index_array, mask)
dox_amayi-mask] valid pixels = index_array[~mask]
if len(valid_pixels) =0
return None
stats = {
‘min": float(np.min(valid_pixels)),
'max’: float(np.max(valid_pixels)).
‘'mean’: float(np.mean(valid_pixels)),
‘median”; float(np.median(vahid pixels)).
'std'; float(np.std(valid_pixels)),
'percentiles” {
i 'pS": float(np.percentile(valid pixels, 5)),
Pute percanties (95, p25, pTS,
l

'p25" float(np.percentile(valid_pixels, 25)),
'p75': float(np.percentile(valid_pixels, 75)),
P95 float(np.percentile(valid_pixels, 95))

I

‘histogram": np histogram(valid_pixels. bins=50)

return stats

Puc.3. Ilpoyecc pabomul knaccugpuxamopa uHOeKcos

O0OpaboTka OONBIIUX CHEH W ONTUMHU3AIUS
MPOU3BOAUTEIHLHOCTH. [Ipu pabote c
MOJTHOPa3MEPHBIMHU CIIyTHUKOBBIMHU CIIeHaMH
3arpy3ka BCeX [aHHBIX B MaMATh MOXET OBITh
HeA((EKTUBHOW WJIM HEBO3MOXKHOW Ha MalllMHAX C
OrpaHUYEHHBIMH pecypcamu. [l pemeHust 3Toi
MpoOJIeMBbl peairn3oBaHa OJo4YHass 00paboTKa depes
knacc TiledProcessor.

ClieHa pa30uBaeTCs Ha PETYJISPHYIO CETKY OJIOKOB
pasmepom 1024x1024 nukcenst ¢ OepeKkpbITUEM 110 32
MUKCENs Ha KaXIOW CTOpOHE IS KOPPEKTHOH
00paboTKu TpaHMYHBIX oOnacteil. Kaxmeiii 0ok
3arpyxaercsi, oOpa0aTbiBaeTCsi W COXpaHseTCs
HE3aBHCMMO,  YTO  TIO3BOJISIET  TIOJJIEP’KHUBATh
MOCTOSIHHOE MOTpeOJIEHNE TMaMsTH HE3aBHCUMO OT
pasmepa ClLEeHBI:

def process_scene_tiled(scene_path,
tile_size=1024, overlap=32):

with rasterio.open(scene_path) as src:

width, height = src.width, src.height

for row_start in range(0, height, tile_size - over-
lap):

for col_start in range(0, width, tile_size - overlap):

# OmnpeneneHue rpaHul] TEKYLIETo Taia

window = Window(col_start, row_start,

min(tile_size, width - col_start),

min(tile_size, height - row_start))

# 3arpy3ka JaHHBIX Taiiaa

tile_data = src.read(window=window)

# OOpaboTka Taiina

processed_tile = process_tile(tile_data)

# CoxpaHeHHe pe3yIbTara

save_tile(processed_tile, row_start, col_start)




s JOTIOMHUTENEHOTO YCKOpPeHHS 00paboTKu
MPUMEHACTCS Tapajuieln3M Ha YypPOBHE TaMHIIOB:
HEe3aBUCHMBIE OJIOKM 00pabaThIBAIOTCS MapauleNbHO
B HECKOJbKMX TMpoIeccax ¢  HCIOJb30BaHUEM
multiprocessing.Pool. KonndectBo mapamienpHBIX
MPOIIECCOB  aJalTHBHO BBIOMpAeTCs Ha OCHOBE
JOCTYIHBIX MPOLECCOPHBIX SIEpP W OINepaTHBHOM
MaMsTH.

Kiace MemoryManager KOHTPOJIUPYET
WCTIONB30BaHKe MaMsTH B Tpouecce o0padoTku. [Ipu
OpUONMKEHUH K 3aJaHHOMY JIMMUTY HOTpeOJIeHHS
MaMsATH MEHEDKEp WHHUIMUPYET OCBOOOXKICHHE
KOIIMPOBAHHBIX JaHHBIX U NPUHYAUTENBHYIO COOPKY
Mycopa. DTo TMpeAoTBpamacT ucyepHaHue MaMsITH U
CBS3aHHBIE ¢ HUM cOOM Tpu 00pabOTKe OONBIIHX
00BeMOB JaHHBIX [7, 8].

Wuterpanmst ¢ 0a3off  JaHHBIX W AKCIOPT
pesyneraToB. Ilocne 3aBepmieHus pacyéra WHIEKCOB
pe3ymbTaThl  COXpAaHATCA B 0Oaze  JaHHBIX
PostgreSQL/PostGIS uepe3 kmacc IndexRepository.
CoxpaHeHHe BBITIOJHSIETCSI B JiBa JTama: CHadania
CO3/MAlOTCA  3aliCH  METaJaHHBIX B TaOIuUIE
vegetation _indices ¢ wuHpOpManmMed O  CIICHE,
TEPPUTOPUH, THIIE WHAEKCA W CTAaTHCTHYECKHX
XapaKTEepPUCTUKAX, 3aTeM 3arpyKaloTCsi pacTpPOBBIE
nmauaeie [11, 12].

Hna 3¢ PEeKTUBHOI 3arpy3ku pacTpoB
HCIIONB3yeTCsl moaxo ¢ mpoMexyToddasiMu GeoTIFF
(aitmamu: paccuutanisle  NumPy  maccuBbl
coxpanstorcss Bo BpemeHHble GeoTIFF dainer ¢
KOPPEKTHBIMU ~ T'€OTNPOCTPAaHCTBEHHBIMH  METaJIaH-
HBIMH, KOTOpBIE 3aTeM UMNOpTHpYOTca B PostGIS ¢
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UCIOJb30BaHKMEM  (QyHKmMuH  raster2pgsql — wim
Hampsimyto  depe3 ST FromGDALRaster. Ilocme
YCTIEHIHOW 3arpy3kd B 0a3y JaHHBIX BpPEMEHHBIE
(aiinsl yaanstoTcs.

Kimacc IndexExporter o0ecmedmBaeT dKCIIOPT
paccunTaHHBIX WHJACKCOB B CTaHAApPTHBIC (hopMaThl
JUTsL MCTIONIb30BaHusl B BHeHIHUX [ MC-mpriioskeHusx
WM TporpaMMax  0OpabOTKM  HM300paKCHHA.
[ognepxusatorcs popmater GeoTIFF, GeoJSON u
Cloud Optimized GeoTIFF mis 3¢ dexTuBHOTO
BeO-7ocTyna K AaHHbIM. [Ipu sKkcmopTe coxpaHstoTCs
BCE TIPOCTPAHCTBEHHBIC METaJaHHBIC, IIBETOBHIC
MATUTPBl  JUIS  BU3yadW3alid M JOMOJHUTEIbHBIC
aTpuOyTHI B Terax (ainos.

3akimoueHue. MoaynbHas apXUTEKTypa,
UCTIOJIb30BaHUE ONTUMU3HUPOBAHHBIX BBIYHCIIATEIh-
HBIX METOJIOB U TMOMAJEPKKA 00pabOTKH OOJIBIINX

CLIEH TapaHTHPYIOT MaciuTadbupyeMocThb u
YCTONYHBOCTb MIPOrpaMMHOIO KOMIUIEKCA.
[lomyueHHsle  pe3ynabTaTbl  MOATBEPKAAOT,  YTO

paccuntanubie uHAekcbl GNDVI u CVI oGnanaror

BBICOKOW  CTa0MJIBHOCTBIO W TPUTOIHBI  JUIS
MOCJeaylomero  NPUMEHEHHs B MEXaHH3Max
JIOTUYECKOTI'O BbIBOJIA SKCIICPTHBIX CUCTEM.

Pa3paboTtannsrit MOJIYJb MOXKET OBITH
UCTIOJIb30BaH TSt 3a71a4 HKOJIOTHYECKOTO

MOHHMTOPHWHTIA, aHAJIM3a arpojaHaAla@ToOB U OIECHKU
COCTOSTHHSI PACTHTEIBHOTO MOKPOBA, a TAKXKE CIIY)KHT
OCHOBOU st NaJIbHEHIIIEro pa3BUTHS
WHTEIICKTYaJIbHBIX T'€OMH(POPMAIIMOHHBIX CHUCTEM U
6a3 3HAaHUH B obacTu JIACTAHITHOHHOTO
30HAMPOBAHUS 3EMITH.

JlutepaTypa
1. MenbHukoB A.B. O0paboTka MHOTO30HAIBHBIX H300pakeHHid. — MockBa: «Hayxkay, 202
2. Seitnazarov K. et al. Hydrogeological-Mathematical Model of Formation and Management of Resources
and Quality of Fresh Underground Water of the Karakalpak Artesian Basin. // International Conference on
Information Science and Communications Technologies (ICISCT). — IEEE, 2021. — P. 01-05.
3. Trauenko B.H. OcHoBbI auctaHionHoro 3ouaupoBanus 3emin. — Cankt-IletepOypr: «[lonurexHukay,

2020.

Seitnazarov K., Turdishov D., Dosimbetov A. Knowledge base of algorithmic software complex for
providing agricultural fields with water resources. //AIP Conference Proceedings. — AIP Publishing, 2024.

T. 3147. Ne. 1.

4. T'ektun 0. M. u gp. TemmepaTypa W METOIBI €€ ONPEAEICHUS C MOMOIIBIO ONTHKO-3JEKTPOHHON

anmapaTypsl KocMuueckux cuctem J133.

Il XKypuan PakeTHO-KOCMHYECKOE

MpUOOPOCTPOCHHUE W

uHpopmanmonusie cuctemsl. 2024. T.11. Ne 2. — C. 11-21.
5. Seitnazarov K..K., Turemuratova B.K.., Aytanov A.K. Stages and Methods of Data Collection for Devel-
oping an Artificial Intelligence Model for Recognizing Letters of the Karakalpak Sign Language. // IEEE 25th

International Conference of Young Professionals in Electron Devices and Materials (EDM).

— C. 2530-2534.

IEEE, 2024.

6. Murphy Kevin P. Machine learning: a probabilistic perspective. — MIT press, 2012.
7. Kenesbaevich S.K., Muxambetmustapayevich D.A., Arzubaevich N.A. Development of software for

calculating the forecast of groundwater

regime based on probabilistic and statistical

methods.

/I ACADEMICIA: An International Multidisciplinary Research Journal 10 (7). — P. 526-530.



Ilim ham jdamiyet. ¥e1.2026

THE SOLUTION TO A SYSTEM OF EQUATIONS OF THE HOPFTYPE IN THE FORM OF
A TRAVELING WAVE
U.Q.Turdiev — Doctor of Philosophy in Physics and Mathematics, Associate Professor
M.Axmedova — master ’s student
University of Information Technologies and Management
A.Juragobilov — student
National Pedagogical University of Uzbekistan named after Nizami

PEIIEHUE CUCTEMBI ITOJIY TUITHBIX YPABHEHWM B BUJE BJIYKJIAIOIIEN BOJIHbBI
Y.K.TypaueB — ooxmop unocoguu no Qpuzuxo-mamemamuyeckum HayKam, 00YeHm
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Tayanch so‘zlar: konvektiv had, nochiziglik, Byurgers va Hopfa turidagi tenglamalar tizimlari, nochizigli
oddiy differensial tenglamalar.

Rezyume. Ikki tezlikli gidrodinamikaning nostatsionar tenglamalar tizimidan Byurgers va Hopf turidagi
tenglamalar tizimi hosil gilindi. Energiya dissipasiyasi subsistemalar viskozligi va komponentlararo ishgalanish
koeffitsienti hisobiga yuzaga kelishi e’tiborga olinishi kerak. Hopf turidagi model uchun differensial
tenglamalar tizimining sayohat qiluvchi to‘lginlar ko‘rinishidagi tahlili tizimni nochizigli oddiy differensial
tenglamalar sistemasini yechishga keltiradi.

KroueBble ci10Ba: KOHBEKTUBHBIN 4JIeH, HETMHEWHOCTh, CHCTEMBI ypaBHeHHMH Tura broprepca u Xornda, HeJMHEHbIE
OOBIKHOBEHHBIE T PEPCHIIMAIBLHBIC YPABHEHHSL,

Pe3tome. 113 cucteMbl HECTALMOHAPHBIX YPAaBHEHUM IBYXCKOPOCTHOM THIPOAMHAMUKA HAMH TIOMY4YEHBI CHCTEMBI
ypaHeHuii Trna broprepca m Xonda. Cnemyer yuuThIBaTh, YTO PAcCESIHUE SHEPIUM IPOMCXOIMT 32 CUET BSIBKOCTEH
MoJicucTeM ¥ KOd(p(HIMEeHTa MEKKOMIIOHEHTHOro TpeHus.. [t momenmn Tuma Xomnda aHam3 — CHCTEMBI
i depeHIMaTbHBIX YpaBHEHNH B BUIE OCTYIIMX BOJH CBOIMTCS K PEIICHHUIO CUCTEMBI HEJMHEWHBIX OOBIKHOBEHHBIX
T epeHIMATBHBIX YPaBHEHHH,

Key words: convective term, nonlinearity, systems of equations of Burgers and Hopf type, nonlinear
ordinary differential equations.

Summary. From the system of non-stationary equations of two-velocity hydrodynamics, a system of
equations of the Burgers and Hopf type was obtained. It should be taken into account that energy dissipation
occurs due to the viscosity of the subsystems and the coefficient of friction between the components. Analysis
of the system of differential equations in the form of traveling waves for the Hopf-type model reduces the
system to solving a system of nonlinear ordinary differential equations.

Introduction.  Nonlinear ~ wave  processes The Nature gives us many examples of nonlinear
frequently appear in physics and engineering, random fields and waves. A demand for studying
including liquid and gas turbulence, plasma motion, them does not need any comments and has become
ocean waves, and acoustic fluctuations. Such systems clear from a brief listing. These are liquid and gas
exhibit complex behavior, making their analytical turbulence, chaotic plasma motions, intense acoustic
study difficult. Simplified mathematical models such  noise, random sea surface waves, etc. One of the
as the Burgers and Hopf-type equations are used to trends in the development of the theory of nonlinear
describe essential nonlinear dynamics. random waves is the selection of a small number of

Weak turbulence occurs in weakly interacting concepts and ideas that allow, on the one hand, to
dispersive systems, whereas strong turbulence forms unify the behavior of nonlinear random waves of
through coherent wave interactions. To better different physical nature, and on the other hand, I am
understand nonlinear wave mechanisms, solvable pleased to clearly classify nonlinear accidental waves
model systems are required. according to the nature of their interactions. These
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primarily include the concepts of weak and strong
turbulence. The weak turbulence regime is
characteristic of weakly linear waves in media with
strong dispersion, when the interaction energy of
spatial harmonics is small as compared to their total
energy. The chaotic phase approximation, assuming
that the interaction among harmonics is incoherent,
allows one in this case to turn to a closed static
description of the turbulent regime [1, 2]. If the
dispersion of the waves is small or absent, the
properties turbulence are determined by strong
interaction of a large number of coherent wave
harmonics. In such cases, it is customary to speak
about strong turbulence. A well-known most example
of strong turbulence is the vortex turbulence of a
liquid with low viscosity [3].

An extreme difficulty of analyzing nonlinear
waves, especially, waves of strong turbulence, has led
to another development trend in their theory - the
transition from complex equations of nonlinear
accidental waves to simpler model equations [4]. One
of such model equations of turbulence is the Burgers
equation. Modern theories of continuum mechanics
[5] [7] suggest that a medium possesses its
prehistory and in the general case a material can have
an arbitrarily long "memory". However, a long
memory generates significant difficulties, which can
be overcome in the two ways: first, by considering
special classes of motions in which "memory"
whatever it may be cannot significantly manifest
itself (for example, viscometric flows of viscous fluids
[5, Ch. V]), second, by distinguishing classes of media
or materials in which stresses at any point are affected
only by the background of motion in an arbitrarily
small time interval. Materials of this type are called
materials with in_nitesimal memory. The most
important materials with infinitesimal memory are
those in which stresses at the point x at the time
instant ¢ * are determined by the first n derivatives of
the deformation gradient F (x) with respect to time t at
the same time t *. Such materials are called materials
of the differential type of complexity n = 1,2, ....
The theory of isotropic liquids of the differential type
of complexity n was constructed by Rivlin and Eriken
(see [5], [6]), and based on this theory a simpler
asymptotic theory of slow motions of liquids of order
n = 0,1,2,.... was constructed by Coleman and Noll
(see [5]). In the case of incompressible fluids, a
zero-order fluid is an elastic fluid whose motion is
described by the Euler equations.

flrst order f|UId isa Newtonian linearly viscous
_uid whose motion is described by the Navier-Stokes

equations
6v

divv = 0,

@)

—vVv + - Vp F, divv=0, (2

av
+'l7ka
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moreover, p > 0and v > 0.

A system of equations of the two- velocity
hydrodynamics. The equations of motion of a
two-velocity medium in the dissipative case with one
pressure in the system in the isothermal case have the
form [8-10]

% +div (py v;) =0, 3)

6p2 + div (pz Vz) = 0 (4)

av1 + (v, Vv = ——Vp +2 A vl;p‘“ Vdivvy +
ij) V(vi —v2)*+F, ()

avz + (vy, Vv, = ——Vp +2 A VZ;“:“Z Vdivv, +
2"; V(vi—v)* +F,  (6)

where v1 and v2 are the velocity vectors of the
subsystems that make up a two- velocity continuum
with the corresponding partial densities p; and p, ,
v1(uy) and v,(uy) are the respective shear (bulk)
viscosities, p = p; + p, is the total density of the
two- velocity continuum; F is the mass vector force
referred to as a unit of mass. The system of equations
(3) - (6) is closed by the equation of state of the
two- velocity continuum p =p(p, (vi — vu)?).

We rewrite equations (5) and (6) in the equivalent
form

dv; 1
p(at + = V(vl) —v; X rotvl)
= —Vp + vy Avy + (24 ) Vdivy, +
pZ—ZV(V1 —v3)? + pF, (7
av, 1 )
p(at + = V(vz) —v, X rotvz)
—Vp + v, sz (?2 + uz) Vdiv v, + fv(vz -
v2)? + pF, (8)

From these equations, we can derive other ones
that would determine a change in vortices in the
course of time. To this end, we apply the operator rot
to both sides of equations (7), (8). As a result, we

obtain
a0Q, Vp
2 rot (v; X Q) = —rot (?> +v,AQ; +
V1
St P2
3 : 2
¢ vd ¢ (v, - v)?)
+ro ( , 1vv1> +ro 2p (vqy —v3)
+rotF,
aQ, Vp
o " rot (v, X Q,) = —rot (7) + v,AQ, +
V2
-t p
3 : 1 2
+ rot vd + rot (—V - )
ro < , iv V2> ro 2 (v, —vy)

+rotF,
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A system of equations for the two-velocity
hydrodynamics of a compressible medium in the case
of constant saturation in the reversible hydrodynamic
case has the form

divv; =0, divv, =0, )
) 0 1
% + U1ka_;,1( - _;Vp + %V(Vl —-v;)*+F, (10)
v, v,

1
¥+ UZRE = —;Vp +%V(V1 - Vz)z +F, (11)
while in the dissipative case, it has the form

divv; =0, divv, =0, (12)
) 4 1
% + U1k% = _;VP + n,Avy + %V(Vl - V2)2 + F:(13)
) 0 1
f + Uzki = —;VP +n,4v, + %V(V1 —vy)? +F,(14)

In formulas (13) and (14), the kinematic viscosities
of subsystems are denoted by

N (k = 1,2).

The Burgers-type system of equations. The
systems of equations (9) - (11) and (12) - (14) are a
generalization of systems (1) and (2) for a multiphase
medium, respectively. A subclass of system (12) -
(14) are the Burgers-type systems of equations. In the
one-dimensional case, this system has the form

Py 2 T8 b (v, —v,) +F,  (15)
ot 15, ox7 1 2 ’
%+v2%=n2%;j —b (v, —v,)+F 16)

In formulas (15) and (16) b = b % is the interfacial

friction coefficient, which is an analog of the Darcy
coefficient for porous media.

The Hopf-type system of equations. System (15),
(16) differs from the system of the two-velocity
hydrodynamics in the dissipative case due to the
presence of the friction coefficient, the absence of
pressure and the incompressibility condition. For this
reason, problems associated with the Burgers type
system are sometimes referred to as two- velocity, non
pressure hydrodynamics. The case n, =0, n, =0
will be called an inviscid system of the Burgers type
or a system of the Hopf type, or a system of the
Riemann type, which gives a simple quasilinear
system of equations

0 0 ~
aa—”;+vlg—’:;+b(vl—v2)+p, (17)
T2+ v 22+ b (v —vy) +F, (18)

Zeldovich has proposed considering an inviscid
free system in the one velocity case in the absence of
mass forces (F = 0) as an equation describing the
evolution of a rare_ed gas of non-interacting particles
[10]. According to the idea, proposed the pure
kinematics of the underlying particles can lead to
features in the distribution of mass and become
responsible for the heterogeneity of matter in the
universe [8].

The solution to a system of equations of the
Hopftype in the form of a traveling wave.

We seek a solution to system (17), (18) (F = 0)
in the form of a traveling wave. We introduce a new
variable § = x = ct and

v1(x, 1) = Uy (§), va(x, t) = Uz(8), (19)

where c is the velocity of a unidirectional traveling
wave along the axis Ox at the time instant t. Thus, the
functions U1( &), U2( §) satisfy a system of ordinary
differential equations of the form

—cU] + U U] = —b(U;, — U,), —cUy +U,U; =

eb(U; — U,).

Hence, after carrying out simple transformations
with respect to the U; = (U; — ¢)?, U, = (U, — c)?
we come to a system of ordinary differential
equations:

U; = -2b (VT - VT2), (20)
U; = 2eb (VO, - VT), (21)

Multiplying both sides of equation (20) by " and
adding the resulting equation to equation (21), we
obtain

(SU]_ + ﬁz), = 0.

From here, after conducting integration, we obtain
the relationship between the functions U; and U,:

U, +U, = (22)
where C1 is the positive integration constant.[9].
From (20), after exclusion of U, and taking into

account (22), with respect to U; we obtain the
ordinary differential equation of the first order

ﬁll = 2b< ’Cl _SU]_ _\/U71>

The solution, which has the form

| —vTHe (VO + e —ely) +

3
(1+8)2

U, Vit+e
+/C1| 2ArcTanh - —
JG

In !Cl <<\/C1\/1 +e++C — l71€> - U1£2>

2b¢ + Cy, (23)
where C2 is the integration constant.[10].
After some transformations relations (23) takes the
N

form:
= r~— 171 V1+e
\/U1+ Cl—SUl—Zm Jc_l _

ln[C1<<JC1v1+s+ Cl—ﬁ1£> —(7£2>

—b(1 + €)¢ + C,.

2ArcTanh
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Conclusion. A traveling-wave analytical solution  structure.
for a Hopf-type nonlinear hydrodynamic system was

References

1. Umomuazapos X., TypaueB Y.K. UccnenoBanne 3agaun Komm ajis 0qJHOMEPHOM CHCTEMBI YpaBHCHUI
tuna broprepca Meromom crmaboit ammpoxcumanuu. / TIpo6iaemsr napopmaTrkm. 2019. Ne. 3 (44). — C. 20-30.

2. Imomnazarov B.K., Turdiev U., Erkinova D. Weak approximation method for the Cauchy problem for a
one-dimensional system of Hopf-type equations. // Mathematical notes of NEFU. 2022. T. 29. Ne. 4. — P. 11-20.

3. UmomuazapoB b.X., Typaues V.K., UmomnazapoB X.X. 3amaua Komm aj1s1 0THOMEpHON CHCTEMBbI THIIA
Broprepca. // Iuddepenimaasapie ypaBHEHNS 1 MaTeMaTndeckoe Momenuposanue. 2019. — C. 30-30.

4. NmomuazapoB b.X., Typauer V.K., Kopobos II.B. 3agaua Komm ansi cucTembl ypaBHEHHH THIIA
Broprepca. // MaTematudeckoe U KOMITBIOTEPHOE MOJICIIMPOBAHUE €CTECTBEHHO-HAYYHBIX U COLUAIBHBIX IIPO-
omem. 2019. — C. 9-14.

5. MmomnuazapoB X.X., Typauer Y.K. O6 omHo#i cucteme ypaBHEHHU ThIa broprepca, BO3HHKAOIICH B
JIBYXKUAKOCTHOM cpefe. // Uutepakcno 'eo-Cubups. —2018. T. 2. Ne. 4, — C. 95-103.

6. UmomuazapoB X.X., TypaueB Y. K. O6 omgHON HavYaIbHO-KpaeBOH 3agadd I OJHOMEPHOW CHCTEMBI
MOPOYIPYTOoCTH. // MUHHCTEPCTBO BBICIIETO U CPETHETO CIEIMATILHOTO 00pa30BaHUsI pecyOnnKu Y30eKUCTaH
HaIlMOHAJBHBIN yHUBEpcuTeT Y30ekucrana umeHn Mup3zo Yiyroeka. 2012. T. 204. — C. 48.

7. Typauer Y K., Kopo6os I1.B. 3agaua Komu st cucreMsl ypaBHeHuid Tuna broprepcal. / Marematuye-
CKO€ M KOMITBIOTEPHOE MOAEITUPOBAHIE €CTECTBEHHO-HAYYHBIX U COIMAIBHBIX TIpobaem: Mmarepuainsl X1 Mex.
-C.9.

8. TypaueB Y.K. Cucrema ypaBHeHMi Turma PuMmaHa, Bo3HHKarolas B JABYX>KHAKOCTHOW cpeae: Cucrema
ypaBHEHHI THIa PuMaHa, BO3HHKAmOmas B IBYXKHIKOCTHOHW cpeme. // modern problems and prospects of
applied mathematics. 2024. T. 1. Ne. Ol.

9. Typaues Y.K., Kopo6os I1.B. 3agaua Komu s cucremsl ypaBHenuii Tuna broprepcal. // Matemarude-
CKO€ Y KOMITBIOTEPHOE MOJICIMPOBAHHUE ECTECTBEHHO-HAYYHBIX U COMUANBHBIX TpobieM: Marepuansl X111 Mex.
-C.9.

10. Typaues V.K., ImomuazapoB X.X. UncieHHOe pelieHre HEKOTOPBIX 3aja4 JJIsi CUCTeMBI THIa Xormda.
Kapmmnuckuii rocynapctBenHbiit yauBepeureT. 1989. Ne. 9. — C. 187.

_



Ilim ham jdamiyet. ¥e1.2026

Biologiya. Zoologiya. Ximiya. Ekologiya

KJIONbI - MUPHU/IBI (HETEROPTERA: MIRIDAE) FOKHOTI'O ITPUAPAJIbA
J.K.AdnyanaeBa — dokmop ¢ghunocoghuu 6uonocuueckux Hayx
Hyxycckuii eocyoapcmeennbitl mexHuueckul yHugepcumem
AJI.CanapoB — doxmop buonoeuueckux nayk (DSC)
Hyxyccxuii eocydapcmeennuiii nedazoeuieckutl UHCmumym umenu Adjcunusaza

JKAHYBUM OPOJIBYMUJIATH KJIOILIAP - MUPUJIAJIAP (HETEROPTERA: MIRIDAE)
J.K.AdxyamaeBa — 6uonoeux gpannap oyiuya ghunocodpus 00KmopaHmu
Hyxyc daeram mexnux ynusepcumemu
A.A.CanapoB — 6uonoeus ¢hannapu doxmopu (DSc)
Adorcunués nomudaeu Hykyc oasnram nedazozuxa uncmumymu

TIGERS - MIRIDES (HETEROPTERA: MIRIDAE) OF THE SOUTH ARAL REGION
D.K.Abdullaeva — Doctor of Philosophy in Biological Sciences
Nukus State Technical University
A.D.Saparov — Doctor of Biological Sciences (DSc)
Nukus State Pedagogical Institute after named Ajiniyaz

Tasinu cy3aap: Hemiptera, Miridae, dbayna, XKanyouit Opos 6yiiu.

Pe3tome. Ym0y makomama Opon O¥itm muHTakacuaard Miridae ommacuHuHT (gemipteranlar) dayHHCTHK
TaJKUKU XaKuAa yMyMHUH MabayMoT Oepuirad. 22 TypkyMaaH jkaMu 45 Typ TYIUIaHTaH Ba aHUKJIAHTaH.
Myammd KopakanmoructorHuHT hemiptera xamapotnapuauar Miridae Typkymu KaTallOTWHU Ty3raH Oyiica,
Miridae owmmacu y4yH 5ca xo3Wpja Karanor Taiiiopmadmokra. lllyHuHT yuyH ymOy MakoNaHWHT MaKCaau
Kopakanmorucronnaru Miridae xakuna GpayHUCTHK HYKTalld Ha3apHH TaKIAM STHIIAND.

KiroueBble ciioBa: monykecTkokpsuibie, Miridae, dhayna, FOxuoe IIpuapaibe.

Pe3iome. B crathe mpemmaraercs oOmuii 0030p (ayHHCTHYECKOMY HCCIeIOoBaHUIO cemeiicTBa Miridae
(momyxectkokpbutsie) B FOxuom Ilpmapanpe. Bcero 45 BumoB w3 22 pomoB ObUIM  COOpaHbl ©
HAEHTHQHUIMPOBAHbI. ABTOPOM OBII cOCTaBiieH Katajor cemerictB Miridae momyKeCTKOKPBUIBIX HACEKOMBIX
Kapakannakcrana, a 4to xacaercs cemeiictBa Miridae, To KaTajqor HaXOAUTCS B CTaOUM 3aBepIUEHHs. Takum
00pa3oM, LeJIbI0 TAaHHO# CTaThH siBisieTcst payHuctrdeckuii 063op Miridae B Kapakanmakcrane.

Key words: Hemiptera, Miridae, fauna, Southern Aral Sea region.

Summary. This article provides a general overview of the faunistic study of the Miridae family
(hemipterans) in the southern Aral Sea region. A total of 45 species from 22 genera were collected and
identified. The author has compiled a catalog of the Miridae families of hemipteran insects in Karakalpakstan,
and for the Miridae family, the catalog is currently being completed. Therefore, the aim of this article is to
provide a faunistic overview of Miridae in Karakalpakstan.

Beenenne. Pacrutenvhbie kionbl (Hemiptera:  IlenTpansHo-CamapkaHackoi 5 Hagowiickoii
Heteroptera: Miridae) - ogHO W3 cambIx BakHBIX M O0JacTel Hamield CTpaHbl ObUT BKIIOYEH B COCTaB
Pa3HOOOpa3HBIX CEMEIHCTB HAaCEKOMBIX, HACUMTHIBA- HypraTckoro TOpHOro okpyra. B wHcciemoBaHMsIX
romee 6omee 11 000 BumoB mo Bcemy mupy (Cassis &  JlammHOBOM BBRIABIUIM 73 BHma KJIOMOB u3 15
Schuh, 2012). Miridae Bkmouator 8 moxacemeiictB: cemeiictB. A.C.bantabaee B 1995 1. BBIIBUI B
Isometopinae, Psallopinae, Cylapinae, Orthotylinae, paitonax IOsxxHoro Ilpuapanbs 27 BHAOB KIJIOIOB,
Bryocorinae, Deracocorinae, Mirinae u Phylinae otHocsmuxcs k 17 pomam cemeiictea Miridae [2].
(Schuh 1995; Henry 2009). Mupuasl Y30ekucrana [.M.MycaeBbiMm 3a mnepuox 2017-2020 rr. Obuio
ObUIM TOBOJIFHO XOPOIIO W3Y4YEHHI B ps€ pa3po3HeH-  BbIsBIEHO 57 BuaoB cienHeld KOxuHoro Ys0Oekucrana
HBIX padoT (Hampumep, Kepxknep, 1996; JlunHaByoprn u OOBSICHEHBI MX 3KOJOruueckue ocobenHoctu [3].
u Xocceitan, 1998, 1999, 2000; JluanaByopu, 1997, ABTOpOoM OBUI COCTaBIIGH KaTajor IIOYTH BCEX
1998, 1999, 2000, 2006, 2007, 2009, 2010;). ceMelcTB MOy KECTKOKPBLIBIX HACeKOMBIX

B 2022 rony JI.A.149 BunoB Obun uaeHtuguuu- Kapakammakcrana, a 4Yro Kacaercs ceMeiicTBa
poBanbl ["anmkaeBoii 3 XopesMckoi oomactu 1 KYIM  Miridae, To karajor HaxoQuTCs B CTaJudd 3aBepliie-
Amynapeu [1]. B Xopesmckoit obmactu B xome  HuS. Takum oOpa3om, MENbI0 TaHHOHN CTaThH SIBISICTCS
uccnenoBanui, nposeaeHHbix A. III. XampoeBbiM B ayHuctuueckuii 0030op mupun B Kapakanmnakcrane.
2003 roxy, Obuto BEIABICHO 128 BHIOB KiIOMOB. B Martepuajabsl U MeToAbl. B ucclienoBaTeNbCKUX
2002 romy J.I'.Hypnmarckmii TroOpHBIE MaccuB paboTe ObUTH Takke mcciedoBaHbl 1lmato Yeropt u
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ceBepHass 4YacTh nycThiHM  Kbi3puikym. HM3-3a
HEBO3MOXXKHOCTH  cbopa mpobd w3  cocemHei
Tamray3ckoit o6iiacTé OBUIM UCHOJIB30BAHBI JaHHBIC,
MNpEACTAaBJIICHHBIC B HAY4YHBIX HCTOYHHUKAX. HOBTOMY
110 KIIMMAaTUYCCKUM YCJIOBUAM I/ICCJ'IG,Z[YCMOIZ
TEPPUTOPHH ObLTH TIPHUBEICHBI 00pa3IFl,
OTHOCAIIIUECA K pecny6nm<e KapaKaﬂHaKCTaH n
Xope3Mmckoi obiactu. Ceenerus o KapakanmakcraHne
BKJIIOYAJIM TaKXKe OINHUCAHUE TEPPUTOPUHU Y CTIOpTa U
IMyCTBIHU KI)IBI)IJ'IKyM, AIMHUHUCTPATUBHO
OTHOCSIIIICHCS K 3TOM pecryOInKe.

Pe3yabTathl. Beero B FOxuom Ilpuapanse 0b110
cobpano 45 BumoB Miridae u3 22 poaoB, CIMCOK
BUJOB KOTOPBIX TIPUBCIACH HUIKE B aJ'I(l)aBI/ITHOM
OpsAKE C JaHHBIMU O pacpOCTPaHECHUU:

Cembst Miridae Hahn, 1833

[ToacemeticTBO Bryocorinae (Baerensprung,
1860)

Triba — Dicyphini (Reuter, 1883)

Pon - Dicyphus Fieber, 1858

11.Dicyphus orientalis orientalis (Reuter, 1879)

Poo Nesidiocoris Kirkaldy, 1902

12. Nesidiocoris tenuis (Reuter, 1895)

Pox Macrolophus (Fieber, 1858)

13.Macrolophus pygmaeus (Rambur, 1839)

[MoncemetictBo Deraeocorinae (Douglas &Scott,
1865)

Triba Deraeocorini (Douglas &Scott, 1865)

Pox Deraeocoris (Kirschbaum, 1856)

14.Deraeocoris punctulatus (Fallen, 1807)

15.Deraeocoris serenus (Douglas&Scott, 1868)

[ToacemeiicTBo Mirinae (Hahn, 1831)

Triba Mirini (Hahn, 1831)

Pox Adelphocoris (Reuter, 1896)

16. Adelphocoris lineolatus (Goeze, 1778)

Pox Agnocoris (Reuter,1875).

17. Agnocoris rubicundus (Fallén, 1807)

Pon Lygus (Hahn, 1833).

18.Lygus pratensis (Linnaeus, 1758)

19.Lygus  gemellatus  gemellatus
Schaeffer, 1835)

20.Lygus punctatus (Zetterstedt, 1838)

Pon Orthops (Fieber, 1858).

21.0rthops basalis (Costa, 1853)

22.0rthops kalmi (Linnaeus, 1758)

Pon Polymerus Hahn, 1831

23.Polymerus cognatus (Fieber, 1858)

24.Polymerus brevicornis (Reuter, 1879)

25. Polyments vulneratus (Panzer, 1806)

Avlod Pox Phytocoris (Fallen, 1814)

26.Phytocoris kyzylkumi (Muminov, 1989)

27. Phytocoris kirilschenkoi (Poppius, 1912)

28.Phytocoris turkestanicus (Poppius, 1912)

29.Phytocoris undulates (Reuter, 1877)

Triba Stenodemini (China, 1943)

Pon Notostira (Fieber, 1858).

30.Notostira elongata (Geoffroy, 1785)

(Herrich-
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Pox Stenodema (Laporte, 1832)

31.Stenodema calcarata (Fallen, 1807)

32.Stenodema laevigata (Linnaeus, 1758)

Pon Trigonotylus (Fieber, 1858).

33.Trigonotylus ruficornis (Geoffroy, 1785)

IMoncemeticteo Orthotylinae (Van Duzee, 1916)

Triba Halticini (A.Costa, 1853)

Pox Myrmecophyes (Fieber, 1870)

34.Myrmecophyes alboornatus (Stal, 1858).

Triba Orthotylini (Van Duzee, 1916)

Ponx Malacocoris (Fieber, 1858)

35.Malacocoris chlorizans (Panzer, 1794)

Pox Orthotylus (Fieber, 1858).

36.0rthotylus flavosparsus (Sahlberg, 1841)

IMoncemeticto Phylinae (Douglas & Scott, 1865)

Triba Phylini (Douglas and Scott, 1865)

Pox Atomoscelis (Reuter, 1875)

37. Atomoscelis onusta (Fieber, 1861)

Pon Auchenocrepis Fieber, 1858.

38. Auchenocrepis reuteri Jakovlev, 1876

Pon Plagiognathus (Fieber, 1858)

39. Plagiognathus chrysantemi (Wolff, 1804)

Pox Camptotylus (Fieber, 1860)

40. Camptotylus bipunctatus (Reuter, 1879)

Pox Campylomma (Reuter, 1878)

41.Campylomma verbasci (Meyer-Dur, 1843)

42.Campylomma diversicorne (Reuter, 1878)

Pon Psallopsis Reuter, 1901

43. Psallopsis haloxyli (Putshkov, 1976).

Pox Tuponia (Reuter,1875)

44.Tuponia elegans (Jakovlev, 1867)

45. Tuponia turanica Drapolyuk, 1980.

3akuouenue. Ha Tepputopun  HOxHoro
[Tpuapanbs ObuTH MIPOBEIEHBI OOIINpPHBIC
HUCCJICAOBAHUA, B PE3YyJIbTAaTC KOTOPBIX HE OBLIIO
HUKAKOM 3alllUThl, HEOOXOAMMOM IS TOYHOM
I/II[eHTI/I(i)I/IKaHI/II/I BUJIOB. B OCHOBHOM 53KOJIOTHUH
CUUTAKOT, YTO OHM MUIpalOT BaXHYIO pPOJib, HO
HU3MCHCHUC KJIMMAaTa, aHTPOIIOICHHAA ACATCIbHOCTL U
MpUpOJIHAs CpeJia B pe3yJIbTaTe yXYAUICHUSI YCIOBUMN
OKpYXalolllel cpelbl MPEJICTABISIOT  CEPhE3HYIO
OIIAaCHOCTb. P63YJ'ILT8.TBI HCCICAOBAHUA TTOCIIYKHUIIN
0a30ii maHHBIX [UIA HW3y4YeHHs OHOpa3HOOOpa3usi-
ropHoro 3HTOMO(dayHbl. JTO TEepBoe (ayHHCTHYE-
ckoe uccienosanne Mupun B HOxxnom Ilpuapanse, B
X0JIe KOTOPOro OBUIO COOpaHo BCero 45 3K3EMILISPOB.
[IpoOsl B pamkax 3TOH paOOTHI ObUIM B3ATH B
HECKOJIbKMX pailoHax mapka U arpoleHo3a. Y YuThiBas
Oosbioe  pazHooOpasue ¢uiopel U (QayHbl 3TOTO
peruoHa HECOMHEHHO, €CTh €II€ HCCKOJIBKO BHJIOB
MHUpHJ, KOTOpble OyIayT oOHapyXeHbl Omaromaps
BrieyatistonuM mpodam. [loutu Bce Buasl Miridae
ABJIIAKOTCA MOIIHBIMHM XHMIIIHHUKaAMHN CENTLCKOX035H-
CTBCHHBIX H JICCHBIX BpeJmTeneﬁ, KOTOpPBIE MOTYT
urpatb 3QQeKTUBHYI0 poilb B  OHOJOTHYECKOM
koHtpose (Dolling 1991; Henry 2009).



https://bugguide.net/node/view/348150
https://en.wikipedia.org/wiki/Phylini
https://www.gbif.org/species/4404546
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EVKSEROFIT (PSAMMOTHAMNA) BUTASIMON O‘SIMLIKLARI
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NECYAHBIE ITYCTBIHU HUKHE AMYJIAPBU
IBKCEPO®UTHI IICAMMOTAMHBbI) KYCTAPHBIE PACTEHUS
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A.B.AxueB — doxmop buonoeuueckux nayk (DSc)

Hyxyccxuii 2ocydapcmeennuiii nedazosudeckull uHCmumym umeHu Asxcunusnsa

LOWER AMU DARYA SANDY DESERTS EUCEROPHYTIC (PSAMMOTHAMNA) SHRUBS
N.B.Allambergenova — assistant teacher
A.B.Azhiev — Doctor of Biological Sciences (DSc)
Nukus State Pedagogical Institute named after Ajiniyaz

Tayanch so‘zlar:osimlik formatsiyalari, assotsiatsiyalari, evkserofit o‘simliklar, Amudaryoning quyi oqimi,
oqimning qisqarishi, delta to‘qaylari va boshqalar.

Rezyume. Maqolada Amudaryo quyi oqimi o‘simlik qoplamining hozirgi holati, Amudaryo oqimining
kamayishi bilan bog‘liq holda ularning suksessiyaviy o‘zgarishlari, to‘qay va formatsiyalarning bir necha
variantlariga ajratilgan evkserofit o‘simliklar haqida ma’lumotlar berilgan. Asosiy evkserofit formatsiya 5 ta
assotsiatsiyadan iborat bo‘lib, ularning asosiy komponenti juzg‘un - Calligonum caput-medusae va cherkez -
Xylosalsola richteri (Moq.) Akhani & Roalson.

KaioueBble ciioBa: pacTuTenbHbIE (HOpPMAIUH, acCOIMANAW, IBKCEPO(UTHAS PACTUTENEHOCTh, HU30BBS
AMynapbu, COKpalleHHE CTOKa, ACIbTOBBIE TYTau U Jp.

Pe3iome. B crathe maetcst mHpOpMAIIS O COBPEMEHHOM COCTOSIHAH PAaCTUTENLHOCTH HU30BEEB AMYApbhH,
WX CYKIIECCHOHHBIE M3MEHEHHS B CBSI3H C COKpAIIEHHEM CTOKA peKkH AMymapbH, d(pKcepoUTHAs PaCTHTEIb-
HOCTB, KOTOpas BBIIEIISIETCS Ha HECKOJIBKO BapHaHTOB TyraeB U (popmanuu. OcHOBHas 3BKcepoduTHas hopma-
IIUST COCTOMT M3 5 acCOIMaIliii, OCHOBHBIM KOMIIOHEHTOM KOTOPBIX sBisieTcs uKysryH - Calligonum caput-
medusae u gepkes- Xylosalsola richteri (Mog.) Akhani & Roalson.

Key words: plant formations, associations, euxerophytic vegetation, lower reaches of the Amu Darya, flow
reduction, delta tugai forests, etc.

Summary. The article provides information on the current state of vegetation in the lower reaches of the
Amu Darya, its successional changes due to the reduction in the Amu Darya River's flow, and the euxerophytic
vegetation, which is divided into several variants of tugai forests and formations. The main euxerophytic for-
mation consists of 5 associations, the primary components of which are the juzgun - Calligonum caput-medusae
and the cherkez - Xylosalsola richteri (Mog.) Akhani & Roalson.

Kirish. So‘nggi 40-50-yil ichida (1980-2020- Amudaryo qayirida suv sathining keskin pasayishi
yillar) Amudaryoning quyi oqimidagi to‘qaylar sharoitida to‘qaylarning yashash davri sezilarli
sezilarli darajada o‘zgardi. Daraxtsimon o‘simliklar darajada gisgaradi. Amudaryoning quyi ogimida,
(turanga, jiyda, tol) massivlarining juda kamayib deltaning chap qirg‘oq gismida bo‘lgani kabi, butun
ketishi va ularning tanazzulga uchrashi yuz berdi. boshli massivlarning qurishi kuzatilmogda. Hozirgi
Bunga sabab Amudaryo ogimining keskin kamayishi, vaqtda mavjud to‘qaylar juda siyrak, qurib qolgan,
o‘rmon boyliklaridan foydalanishning kuchayishi, galofil turlar (Tamarix hispida Willd., Halostachys
to‘qay yerlarining ekinlar uchun o‘zlashtirilishi bo‘ldi.  caspica (M.Bieb.) C.A.Mey.)

Ko‘pgina mualliflarning [1; 2; 3] ma’lumotlariga Materiallar va metodlar. Amudaryoning quyi
ko‘ra, Amudaryoning quyi oqimida 50-yillarda sof oqimidagi daraxtzorlarning umumiy maydoni hozirgi
to‘qayzorlar 100 ming gektardan ortiq maydonni vaqtda 15-20 ming gektardan oshmaydi.
egallagan bo‘lsa, 70-yillarga kelib 52 ming gektardan Amudaryoning quyi ogimida bir gancha daraxt,
ortiq bo‘lmagan, ya’ni yarmidan ko‘proqqa gisqargan.  daraxt-buta, buta formatsiyalari va o‘tli to‘qaylar
W.5.3akrparep [5], ®.H.Pycanos [6], J.E.Pomun [7], ajratiladi.

A.A.Ammposa [8] tomonidan tavsiflangan Shabbas, Biz psammofit o‘simliklar, aniqrog‘i qumli
Quyonchiq, = Oqqamish,  Qulatog,  Yumalak, cho‘llarning evkserofit buta  o‘simliklari —
Samanbay, Qo‘ybak, Sho‘rtanbay, Xatep, Sho‘gqay, Psammothamna hagida to‘xtalib o‘tmoqchimiz.

Bekbay to‘qay massivlari nobud bo‘lgan. Psammofit o‘simliklar qumli va ko‘pincha beqaror

Turanga (Populus pruinosa Schrenk, P.euphratica tuproqlarda yashaydigan o‘simliklardir. Odatda ular
Olivier) turlarining yashash davomiyligi 50-70-yil.  plyajlarda, cho‘llarda va qum barxanlarida o‘sadi.

47



Ilim ham jdamiyet. ¥e1.2026

Psammofitlar daraxtlardan tortib bir yillik o‘tlar,
ko‘p yillik piyozlilar va ildiz parazitlarigacha bo‘lgan
har xil turlardan iborat. Ular harakatchan tuproglar,
kuchli shamollar, quyosh nurining kuchli ta’siri yoki
sho‘r suv sharoitida ham yashay oladi. Psammofitlar-
ning ildizlari qumning uchishi natijasida ochilib
qolganda  qo‘shimcha  kurtaklar  hosil  qilish
gobiliyatiga ega, poyalari esa qum bilan ko‘milganda
tezda go‘shimcha ildizlar hosil giladi. Masalan, daraxt
va butalarda o‘sadigan psammofitlar tanasining
qumga botgan joyida baquvvat qo‘shimcha ildizlar
hosil qiladi, o‘t o‘simliklarda esa yer osti novdalari
hosil bo‘lib, qum qatlamini yorib chiqadi.
Psammofitlarning tipik vakillari saksovul, juzg‘un,
efedra, astragal, qum akatsiyasi, tollarning ba’zi
turlari va boshgalardir.

Natijalar. Juzg‘un formatsiyasi - Calligoneta
capit-medusae

Juzgun (Calligonum caput-medusae Schrenk)
ning yashash joylari juda xilma-xil. Bu tur mayda
do‘ngli qumlarda va qumli qirg‘oq ko‘tarmalarida
yaxshi o‘sadi. Uning asosiy jamoalari Amudaryoning
quyi ogimida qoldiq tepaliklardagi delta chekkasidagi
tub qum massivlari va targalgan bazis qumlari bilan
bog‘lig.

Juzg‘un formatsiyasining floristik tarkibi 23 turni,
jumladan, daraxt va butalar - 30%, yarimbuta va
yarimbutalar - 22%, ko‘p yillik o‘tlar - 26% va bir
yillik o‘simliklar - 22% ni tashkil etadi.

Juzg‘un formatsiyasida 3 ta asosiy assotsiatsiyani
ajratamiz.

Quyansuyek-juzgun assotsiatsiyasi. Barxan
va ko‘chma qumlar bilan bog‘liq. Qoldiq tepaliklar
qumlarida, Amudaryo deltasining voha ichidagi
qumlarida va Orol dengizining janubiy qirg‘ogbo‘yi
gismidagi orol qgumlarida uchraydi.

Assotsiatsiya uch  vyarusli.  Birinchi  yarusni
balandligi 170-230 sm bo‘lgan daraxt shakllari tashkil
etib, ular orasida juzg‘un va oq saksovul (Haloxylon
persicum Bunge), ikkinchi yarusni quyonsuyak
(Sophora conollyi (Bunge ex Boiss.) M.Liao & Bo
Xu), cherkez, qum astragali (Astragalus arenarius L.)
80-140 sm balandlikda, uchinchisi - golgan barcha
komponentlar 12-30 sm balandlikda.

O‘simlik qoplami qalin, proyeksion qoplam 70-
80%.

Turlar tarkibi rang-barang bo‘lishiga garamay,
jamoalarda doimiy yadroni ajratish mumkin: daraxt-
buta yarusida - juzg‘un, quyonsuyak turlari, aksariyat
maydonlarda - cherkez, oq saksovul, ko‘p yillik o‘t
o‘simliklardan yantoq (Alhagi pseudalhagi (M.Bieb.)
Desv. ex Wangerin) va argusiyli geliotrop
(Heliotropium arguzioides Kar. & Kir.).

Bir yillik ofsimliklar kam, ular ko‘p emas.
Boshgalarga garaganda mustahkamlanmagan
qumlarga xos bo‘lgan qanbaq (Salsola paulsenii Litv.)
ko‘proq uchraydi.
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Qiziljing‘il-juzg‘un assotsiatsiyasi. Biz
tomonimizdan Qoraboyli arxipelagining g‘arbiy
gismidagi dengiz bo‘yi tepalikli orol qumlarida
tasvirlangan. Xarakterli yashash joylari qum
tepaliklari tizmalari, orol qumlarining yonbag‘irlari va
qirg‘oq ko‘tarmalari.

Birinchi yarusni 80-150 sm balandlikdagi daraxt-
buta o‘simliklari, ikkinchi yarusni ikki boshoqli efedra
(Ephedra distachya L.), patsimon aristida (Stipag-
rostis pennata (Trin.) De Winter) va boshga
o‘simliklarning bo‘yi 15-30 sm.

Turlar tarkibi kamligiga qaramay (9 tur), o‘simlik
goplami juda galin - tuprogning taxminiy qoplami
90% gacha. Aspekt to‘q yashil.

Juzgun uyushmasi. Monodominant, Janubiy
Orolbo‘yining dengiz bo‘yi dyunalarida uchraydi.
Qumtepalar harakatchan, tepaliklar balandligi 19 sm
gacha, proyeksion qoplamasi 70% gacha, asosan
quyonsuyak, juzg‘un, yermanijingil (Tamarix hispida
Willd.), qum astragali, argusiyli geliotrop ishtirok
etadi. Assotsiatsiyaning tur tarkibi 16 ta o‘simlik.

Cherkez formatsiyasi - Xylosalsola richteri
(Mog.) Akhani & Roalson.

Cherkez yoki Rixter sho‘ragi balandligi 1-2 m
bo‘lgan psammofil buta bo‘lib, katta ekologik
amplitudaga ega. Amudaryoning quyi oqimida ko‘p
joylarda alohida butalar, ba’zan kichik chakalakzorlar
bo‘lib o‘sadi, Qo‘sqanatov, Beltov, Qiziljar qoldiq
tepaliklarining qumli qismlarida, To‘gmaqotaning
yarim quruglik gismida va Amudaryo deltasining
voha qumlarida uchraydi. Uning sof qumli
massivlarda targalishi bir tekis emas. Asosiy
chakalakzorlar mayda do‘ngli, kamdan-kam hollarda
baland do‘ngli qumlarda joylashgan.

Amudaryoning quyi ogimidagi  formatsiya
jamoalarining xarakterli va eng qulay yashash joylari
— eol kelib chigishiga ega bo‘lgan "yosh" qumlar,
tagirsimon tekisliklardagi kuchsiz o‘sgan barxanlar,
yirik qum tizmalarining yonbag‘irlari va kuchsiz
mustahkamlangan qumlardir.

Cherkez ham sho‘rga juda chidamli, taqirlardagi
juda siyrak chakalakzorlar qumli mintagalardagi
chakalakzorlar bilan almashinib turadi.

Ko‘pgina botaniklar [1; 2; 3; 4; 6; 9] cherkez
chakalakzorlari asosan antropogen kelib chigishga ega
deb hisoblaydilar, chunki bu ofsimlik qumni
mustahkamlash vositasi sifatida keng qo‘llaniladi.

Tadgiqotlarimizga ko‘ra, cherkez formatsiyasini 42
turdagi yuksak o‘simliklar tashkil etadi. Shundan
daraxtsimon butalar 9,5%, butalar - 26%, yarim
butalar - 21,5%, ko‘p yillik o‘tlar - 17%, bir yillik
o‘tlar - 26%. Bu ma’lumotlarni Baxiev [2], Treshkin
[4] va boshgalar ham tasdiglaydi. turlar tarkibining
ko‘pligini biz butalar yarusining zich emasligi va qum
barxanlarining yuqori gorizontlarining harakatsizligi
bilan izohlaymiz.
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Bizning ma’lumotlarimizga  ko‘ra, cherkez
formatsiyasi 5 ta assotsiatsiya bilan ifodalanadi:
cherkez, jantag-cherkez, guyonsuyak-cherkez,
juzg‘un-cherkez, belosaksovul-cherkez.

Juzg‘un-cherkez assotsiatsiyasi. Eng ko‘p
targalgan. Asosiy yashash joylari shimoldan janubga
meridional cho‘zilgan uncha baland bo‘lmagan
do‘ng-tepalik qumlar, Beltov balandligining shimoliy
yonbag‘irlari, alohida kichik qum do‘ngliklari

yonbag‘irlari. Botiglarda va tizmalar orasidagi
botiglarda kamroq uchraydi.
Birinchi  yarusni  14-250 sm balandlikdagi

dominanta va subdominanta tashkil giladi, qolgan
komponentlar esa 15-40 sm balandlikdagi yarusni
tashkil giladi.

Proyektiv goplash darajasi 25-40% dan oshmaydi.

Assotsiatsiyaning tur tarkibi kambag‘al, 13 turdan
iborat (1-jadval). Dominant va subdominantlardan
tashqgari, patsimon aristida, baland bo‘yli tikanbarg
(Acanthophyllum elatius Bunge), ilog (Carex
physodes  M.Bieb.), geliotrop  (Heliotropium
dasycarpum Ledeb.) ko‘p uchraydi.

Ogsaksovul-cherkes assotsiatsiyasi. Qoldiq
tepaliklar ~ qumlarida,  shuningdek, = Amudaryo
gayirining madaniy yerlari va Shimoli-G‘arbiy
Qizilqum qumlari o‘rtasidagi chegara zonasidagi
mayda tepalikli voha qumlarida tasvirlangan. O‘simlik
goplamining asosini cherkez, oq saksovul tashkil
etadi. Bu yerdagi qumlar, odatda, buta va yarim
butalarning ildiz sistemalari, shuningdek, ba’zi o‘tlar:
ilono‘t va qo‘ypechak (Bromus inermis Leyss.)

Tuzilishi ikki yarusli. Birinchi yarus 100-200 sm
balandlikdagi buta va yarim butalardan, ikkinchi yarus
20 sm balandlikdagi ko‘p yillik va bir yillik o‘tlardan
tashkil topgan.

Assotsiatsiyani 20 turdagi o‘simliklar tashkil etadi.
Ko‘pligi bo‘yicha dominant va subdominantdan
tashqari bargsiz juzg‘un, baland tikanbargli juzg‘un,
ilog, mortuk (Bromus tectorum L.) ustunlik giladi.

Turlar soni ancha ko‘p bo‘lishiga garamay,
proyektiv gamrov atigi 30-35% ni tashkil etadi.

Quyansuyek-cherkez assotsiatsiyasi. Keng
targalgan. Qoldiq tepaliklarning kuchsiz
mustahkamlangan qumlari va voha ichidagi qumlar
uchun xosdir. Ushbu uyushma uchastkalari Ellikqal’a
tumanidagi gadimgi sug‘oriladigan yerlar hududidagi
barxanlarda katta maydonni egallaydi. Qumoq
tagirsimon yotgiziglar bilan goplangan barxan
gumlarida ham uchraydi.

Floristik tarkibi - 19 tur. Efemerlar va efemeroidlar
ko‘p bo‘lib, ularning hammasi ko‘chma qumlarda
yashashga moslashgan yaqqol psammofitlardir.

Assotsiatsiya ikki yarusli. Birinchi yarusda bo‘yi
180 sm gacha bo‘lgan buta va yarim butalar, ikkinchi
yarus esa bo‘yi 10-40 sm gacha bo‘lgan ko‘p yillik va
bir yillik o‘tlardan tashkil topgan.
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Proyektiv goplash 25-70%.

Cherkez assotsiatsiyasi. Avvalgisi kabi,
goldiq tepaliklarning ko‘chma qumlari va voha
ichidagi do‘ng qumlar bilan chegaralangan.

Assotsiatsiya tarkibida 15 turi uchraydi. Ulardan 2
turi juzg‘un (Calligonum aphyllum (Pall.) Giirke,
C.caput-medusae Schrenk ex Fisch. & C.A.Mey.), oq

saksovul, quyonsuyak, cho‘l chirmovug‘i
(Convolvulus hamadae (Vved.) Petrov) boshga
komponentlarga nisbatan ko‘proq uchraydi va

dominant bilan birgalikda 80-100 sm balandlikdagi
birinchi yarusni hosil qiladi. O°‘t o‘simliklardan
dominantning boshga xarakterli komponentlari —
ilono‘t, Bromus tectorum, patsimon aristida, yantoq,
geliotrop 10-50 sm balandlikdagi ikkinchi yarusni
tashkil giladi.

Muhokama. O‘rtacha o‘simlik qoplami siyrak,
tuprogning proyektiv goplami 35-50%, psammofit
dog‘larda 10-15 foizgacha kamayadi. O‘simlik
goplamining asosini mezofil o‘simliklar tashkil etadi.

Gorizontal mozaika kuzatiladi: psammofitlar
bo‘shroq va ochiq qum ustida guruhlanadi, mezofitlar
gum mahkamlangan va tekislangan joylarda ixcham
guruhlarni hosil giladi. Ushbu assotsiatsiyada delta
o‘simlik qoplami elementlari va Qizilqum cho‘lidan

kirib kelgan elementlar o‘ziga xos tarzda
uyg‘unlashgan. Deltada yashovchilardan chingil,
ogbosh, jantag, sharq dodartsiyasi (Dodartia

orientalis), karamiq va ayrim bir yillik sho‘ralar
(Salsola mutica) uchraydi. Psammofitlar quyonsuyak,
Kaspiy orti astragali (Astragalus trans- caspicus), selin
(Aristida pennata), tirik jonivor (Delphinium
songaricum), kanbak (Salsola paulsenii) kabilardan
iborat.  Juzguilar  (Calligonum  aphyllum, C.
caput-medusae) butalari kamdan-kam uchraydi.
Ehtimol, bu yashash joylarida chorva mollarining
ko‘plab bogqilishi natijasida yarim begona o‘tlar guruhi
ajralib chigadi.

Xulosa. Shunday gilib, Amudaryo quyi ogimining
zamonaviy o‘simlik qoplami, unga kiruvchi
fitotsenozlar va ular hosil gilgan ekologik-genetik
gatorlar, umuman olganda, landshaftlar evolyutsiya-
sining  ko‘rsatkichlari ~va, birinchi navbatda,
sho‘rlanish indikatorlari sifatida qo‘llanilishi mumkin.
Ular butun deltaning tobora sho‘rlanib borayotganini
ko‘rsatadi, sho‘rxok cho‘lga aylanish xavfi bor
maydonlarni va sho‘rlanishi sekinlashgan, hali
halokatli tus olmagan maydonlarni ajratishga yordam
beradi. Hozirning o‘zidayoq limanli sug‘orish usul-
laridan foydalangan holda meliorativ tadbirlarni
o‘tkazish zudlik bilan talab etilmoqda, hududni
o‘zlashtirish asosan sug‘orish va oqova suvlardan
oqilona foydalanishga yo‘naltirilishi lozim. Sibir
daryolarining  bir  gismini  Urta Osiyo va
Qozog‘istonga oqizish amalga oshirilgandan keyin bu
masala uzil-kesil hal gilinishi mumkin.
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V3YYEHUE ®U3UKO-XUMHUUYECKNX CBOVCTB BUOITAB
A.AcaMaTIMHOB — KAHOUOAM XUMUYECKUX HAYK
Hyxycckuil 2ocyoapcmeennbiil nedazo2uieckutl UHCmumym umenu Adjcunusasa
A.Kyp6anbaeBa — 00Kmop xumuieckux Hayx
Hucmumym obweti u neopeanuyeckoti xumuu AH PY3

BUOINABJIAPHUHI" ®U3UK-KUMEBUM XOCCAJTAPUHU YPI AHUIII
A.AcaMaTaMHOB — KUME haniapu HOM300U
Aocunués nomuoazu Hykyc oasnam nedazo2uxa uHCmumymu
A.Kypb6aunbaeBa — xumé gpanrapu ooxmopu
V3P ®A Ymymuii 6a HOOp2aHUK KUME UHCIUMYmu

STUDYING THE PHYSICAL AND CHEMICAL PROPERTIES OF BIOSAS
A.Asamatdinov — Candidate of Chemical Sciences
Nukus State Pedagogical Institute after named Ajiniyaz
A.Kurbanbayeva— Doctor of sciences in chemistry
Institute of General and Inorganic Chemistry of the Academy of Sciences of Uzbekistan

TasHu cy3aap: OuocypdakTraHTIIap, MEKpOOPraHU3MIIAp, baCHiuryc cIr., KOBYIIKOKIHK, JJIEKTP YTKa3yB-
YaHJIHK.

Pestome. ['mppodun Ba rumpodod cyOcTpariapaa YCTUPHIN OpPKAIHM OJIMHTAaH caMmapalid OWompernapariap
mpoxayTceHTHn OynraH baCwiuryc cI. MHUKPOOPTAaHM3MHUHHHT (PH3UK-KUMEBUN XYCyCHATIApW YPTaHUIIH.
I'moko3zama bacwiyc cm. ycrannma Xykadpa MemOpaHacu OakTepusiiapu OuiaaH OOFIMK 5HI0-OnollABiap
xocun Oynmumu  kypcatwnrad. LyHWHTOEK, ONWHraH KyATypaJapHHHT OJJIEKTP YTKa3yBUAHIWTH Ba
KOBYIIKOKJIUTH OYHWNYa TaAKUKOTIAp YTKAZUIIIH.

Kuarouessble ciioBa: OnocypdakTanTel, MUKpOOpraHu3Mbl, Bacillus sp., BSI3KOCTbh, JIIEKTPOIIPOBOAHOCTD.

Pe3tome. bouin m3ydeHbl (DU3MKO-XMMUYECKHE CBOMCTBA BBIIBICHHOTO MHKpoopranusma Bacillus sp.,
spIsfotuiics 3¢ dexTuBHBIM npoayleHToM OMOIIAB, ToNMydYeHHBIMH NP pOCTe Kak Ha THAPOQHILHBIX U Ha
runpodoOHpIx cybcrparax. [lokazano uto mpu pocte Ha Tiokose Bacillus sp. oOpasyrores sumo-6nollAB,
CBSI3aHHBIC C KJIIETOYHON MeMOpaHHOW OakTepueil. A Takxke MpOBeIeHbl HCCIIEI0BAHHS 10 AIIEKTPONPOBOHOCTH
" BA3KOCTHU IIOJIYYCHHBIX KYJIbTYP.

Key words: biosurfactants, microorganisms, Bacillus sp., viscosity, electrical conductivity.

Summary. The physicochemical properties of the identified microorganism Bacillus sp., which is an
effective producer of biologically active substances, obtained during growth on both hydrophilic and
hydrophobic substrates, were studied. It has been shown that when Bacillus sp. grows on glucose,
endo-bioSASs associated with cell membrane bacteria are formed. Studies have also been conducted on the
electrical conductivity and viscosity of the obtained cultures.

Bgenenue. buocypdakranTs (buolIAB) MukpoopraHu3mMbl CIIOCOOHBI CHHTE3UPOBATH U
SIBIIIOTCA OJTHUM M3 MHOTOOOEIIAIONINX CTPYKTYp, BBIAENATh B KYJIbTYPaJbHYIO >KMJIKOCTH BEIIECTBA,
KOTOpbIE OTHOCATCS K Kiaccy amMpuUIBHBIX  00JIaJaroliyue BEICOKOM OHOJIOTMUECKO aKTUBHOCTBIO.
COEAMHEHHH, MOJIEKYJbl KOTOPHIX coiepkarh ruapo- Ilonck — mpoayumeHToB — HOBBIX  3(QeKTUBHBIX

¢wibHble W THAPOQOOHBIE Trpynmbl. uduinbHOCTE  OHMOCYp(aKTaHTOB, U3y4eHue KOJUIOMJTHO-
onocypdakranToB obecrieunBaeT BBICOKHE  XUMHYECKHX CBOWCTB ITHX COCJIMHEHHI
XapaKTePUCTUKH  SMYJbTUPYIOIIEH  CIIOCOOHOCTH,  MPEICTABISETCS aKTyallbHBIM.

MEHO00PAa30BaHUs M JUCIIEPIUPYEMOCTH. Bronnxenepust Al MycThIHb — 3TO MEXIUCLH-

Onu o0JamaroT MHOTYMH VHUKQJIGHBIMH ~ TUIMHAPHBIA ~ MMOAXOMA, COYCTAOIMHNA  OHOJIOTHIO,
CBOﬁCTBaMH, TaKMMHW KaK HH3Kasd TOKCHUYHOCTH, WHXCHCPHUIO U DKOJIOTHUIO JJIA 60pB6I)I C OIIyCThIHUBA-
BBICOKaA OMopasaraeMocTsb, Xopomiasi HHEeM, CTaOWiIM3alliid TIECKOB W BOCCTAHOBIICHUS
DKOJOTUYHOCTh, BBICOKAas TIEHOOOpa3oBaHWE W JKOCHUCTEM B apWIHBIX 30HaX. B  Y30ekucrane
BBICOKAsl  CEJNeKTHBHOCTh. JTH  mpeumymiectBa (ocoberHo B Ilpmapanbe, Kbi3pimkyme u Apankyme)
MO3BOJISIIOT OMOCyp(akTaHTaM 3aMEHUTh XUMHUYECKH 3TO OCOOCHHO aKTyaJbHO: €KETOJHO MOJHUMACTCS JI0
CHUHTE3UPOBaHHbBIC MMOBEPXHOCTHO-aKTUBHBIE 150 MIJIH TOHH TOKCHUYHOW IBUIA, YTO TPUBOAUT K
BemectBa ([IAB), 1 OHM TIMPOKO HCIONB3YIOTCS B JIETPAJAIMH IOYB, IPOOIEMaM CO 3J0POBBEM H DKO-
IMUIOCBBIX MPOAYKTaxX, KOCMETHUKE, (bapMaHeBTI/IKe, B HOMUYCCKUM IIOTEPAM. BI/IOI/IH)KeHepI/IH npeayiiaract
CEJIbCKOM XO03sHCcTBE u HEe(PTEXUMUYECKOW  YCTOHYMBEIC, 3KOJOTUYHBIC abTCPHATHUBBI TPaIUIU-
mpoMEIIeHHoCTH [1-3]. OHHBIM MeTomaM (MEXaHWYeCKUM OappepaMm WU
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XAMUYECKAM  TIOJMMEpaM),  HCHOJB3ys  IKHUBBIC
OpraHu3Mbl, OMOMaTepHanbl U TEHHYIO HHXCHEPHIO
JUISL CO3JJaHUSI CAMOPETYIHPYIOLINXCS CUCTEM.

Hns wuccnenoBanus ObUTM  BBIOpaHBI MECTHBIC
mMTaMMbI a30Tukcupymux u (pochopMoOUIH3yIO-
mux OakTepwii, BbIIENEHHBIE U3 pU30chepbl 03UMOM
MIICHUIIBI,  XJIOMYaTHUKA,  CaxapHOW  CBEKIHI,
JOTIepHEI [4].

MHorre MUKpOOPTaHH3MBI, TaKue Kak OaKTepHH,
TpUObI U JPOOKH, UMEIOT CIIOCOOHOCTH MPOU3BOIUTD
onocyphakTaHThI [4-7]. BuocypdakranThl
BbIpabaThIBAEMbIlE ~ MHUKPOOPTaHM3MaMH  HUMEIOT
NIHPOKOE  CTPYKTYpPHOE pasHooOpasue, BKIIOYAS
TIUKONUIHIBI,  JIUMOMENTHIB,  JUMNOIPOTCUHBI,
KHUPHBIE KHCJIOTBHI, HEHTpabHbBIC JIUITHIB,
dochomunuapl, MOTMMEPHbIE W TBEPAbIE YACTHIBI
ouocypdakranTsl [8].

[IAB  OHONOTHYECKOTrO0  MPOUCXOMKACHUS
OorocypdakTaHT, IMEeT IeNbIA Ps/I MPEUMYIIECTB Ha
CUHTETHYCCKMMHU aHAJIOTAMHU: HU3KHE IMOKa3aTeNn

TOKCHYHOCTH W  Cce0EeCTOMMOCTH, TIOBBIIIEHHYIO
OHMOJIOTHYECKYIO pa3pylIaemMocTb, BBICOKYIO
COBMECTUMOCTh C MPUPOAHBIMH COCTUHEHUSIMU,
TIOBBIIIICHHOE MeHo00pa3oBaHue, BBICOKYIO

CENIEKTUBHOCTb MPU IKCTPEMAJbHBIX TEMIIEpaTypax,
pH ¥ MOBBILIEHHBIX KOHLEHTpALUsIX COJIEUB IOYBE,
CIOCOOHOCTH CHHTE3UPOBATHCS U3 MUIIEBBIX OTXOOB,
BBICOKYIO TOBEPXHOCTHYIO aKTUBHOCTh, HU3KyI0 KKM
[9].

Chbipbe 1J151 MPOU3BOACTBA OUOCYP(PAKTAHTOB.
OOBEKTOM HaIMX MCCIEAOBAaHUKA BBIOpAaH ILTaMM
Bacillus sp., xoropsrii xapakTepu3oBajics Hauboiee

BBICOKMMH  IIOKasaTensiMu  cuHTe3a  OuollAB.
CriocobHocTs Kk cuHTe3y OuOIIAB onenuBanu mo
CJIe IYIOIIUM IOKAa3aTeIIsIM: MMOBEPXHOCTHOE
HaTSDKEHHE (os) CBOOOTHOM oT KJIIETOK

KYJIBTYpaJIbHOH >KUAKOCTH, YCJIOBHAs KOHLIEHTPALMS
[TAB, xoTopyro ompenensuid IJisi SKCIPECC OLICHKU
KOJINYECTBEHHOI'O COJEpXKaHus OHOCyp(aKTaHTOB B
KYJbTYpPalbHOU JKUJIKOCTHU. JIMIHJBI SKCTparupoBaiiv
U3 KyJIbTYPaIbHOM KHUIKOCTH STHIIAIETATOM.

Takum o6paszom, mrramm Bacillus sp., mposeis
CHJIBHYIO TOBEPXHOCTHYIO AaKTHBHOCTb, KOTOpas
CBOHCTBEHHa i1 Ouocyp(dakTaHTOB MHKPOOHOTO
npoucxoxaeHus. Kpome toro, ciaenyer OTMETUTb, 9TO
CIIOCOOHOCTH K MPOAYKIUN o6unolIAB
XapaKTepu30Bajach CTa0MIbHOCTHIO. MccrnemoBanus
(U3NKO-XUMUYECKUX  CBOMCTB,  CTPYKTYphl  H
OHOJIOrMYecKOM akTUBHOCTH OMOITIAB, BEIFEIEHHBIX
u3 Bacillus sp., cBuzneTenbCTBYIOT O TOM, YTO OH, B
OCHOBHOM, COAEPKUT CypHaKTHHBL.

MaTtepuansl 1 METOIBI.

KyabTypaasHas cpeaa um ycjaoBus. Mukpoopra-
ummel  Bacillus sp siBnstromuecs: addexTrBHBIME
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npoxyrieHTaMu OuolIAB, momydeHHBIMH TIPH pPOCTE
Ha TUAPOQWIBHBIX (TTIOKO33a) M Ha TUAPO(HOOHBIX
(moxcomHEeYHOE Maciio) cyOcTpaTax.

Bsskoctb cypdaxkraHToB. Bsskocth
6uocypdakTaHTOB 9TO OAWH W3 KIIIOYEBBIX
PEOIOTNYeCKUX apaMeTPOB, KOTOPBII onpenenser ux
MIOBEJICHNE B PACTBOPAX, IMYJIbCUSX U IPUMEHEHUH
(manpumep, B HeQTeAOObIUE U CHIDKCHHS BSI3KOCTU
HepTH, B CcTAOWIM3alMM TIECKOB, KOCMETHKE,
OUHCTKE). Buocypdaktants (rhamnolipids,
sophorolipids, surfactin, lipopeptides u ap.) oObI9HO
HMMEIOT HU3KYI0 BSI3KOCTh B BOJHBIX pacTBOpax IO
cpaBHEHHUIO ¢ cuHTeTHYecKuMU [1AB, HO OHA CHIIBHO
3aBHCHUT OT KOHLEHTpauu, pH-cpeasl, TeMnepaTtypsl,
conéHocT M TUma  (MOHOMEpHBIN/ INMEPHBIi,
KHCJIOTHAs/TakKTOHHas popma).

HN3yuyenue »3jieKTponpoBOAHOCTH. [I3MepeHue
3JIEKTPONPOBOAHOCTH  IMPOBOAWIM HA  IpuOOpe
Kongykromerp tnma -104. TepmocrarupoBanue
suyefiku B  BOJHOM  TepMocTaTe. Y eibHasd
snektpompoBonHocts  paBHa  &=10%omtem™.  C
Hadanma OuocypdakTtant HelTpanuzoBanun ¢ NaOH
(0,11.) 0,02 M +2 karum HCI pH=8,0. [TpuroroBuin
pactBopsl 1o 0,01% mo 1,0%.

Xumuyeckass wuaentuukanua. buocypdak-
TAHTBl OBUIM OTHENEHBl W OYMIICHBI O METOJHKE
(Kymep u gp., 1981). UK-cnexrpockonus ¢ dypbe-
nmpeoOpa3oBaHueM OHOCYp(aKTaHTOB  PETUCTPHPO-
Bamu Ha cnekrpomerpe 113B, Bruker, I'epmanus,
MetogoM rpanynd KBr. Okono 2 Mr BbICyIIEHHBIN
ceIpoii onocypdaxrtant uzmenpyanu ¢ 200 mr KBr 1o
00pa3yloT OuYeHb TOHKWH TOPOMIIOK. DTOT MOPOLIOK
ObUI 3aTeM CKaT B TOHKWH WIAPHK, KOTOPBIA OBLI
MpoaHan3upoBaH ¢ nomoursio MK-ciektpockonuu B
nuanasoune 4000-400 em™,

Pe3yabTaTsl n 00cyxneHue.

DJIEKTPONIPOBOAHOCTh  BOJAHBIX  PacTBOPOB
omollAB. Kpurnueckasi KOHIEHTpAIUS MHUIIEIIO00-
pazoBanust KKM xapaktepusyeT 0JTHO U3 BaKHEUIITHX
CBOIICTB MTOBEPXHOCTHO-aKTHBHBIX BEIIECTB
o0pa3oBaHMe MHLEIUIIPHBIX PAcTBOPOB. 3HAuEHHE
KKM  xapakTepuszyeT paBHOBECHSI  acCOLMALUU
mouiekyn [IAB B pactBope. [loatomy uccienoBanue
KKM Ba)kHO Kak Ui TEXHOJOTMYECKHUX IeJIel TaK U
KOJUTOMTHO-XUMHUYECKOTO  HM3Y4YEHHS  CTPYKTYDHI
pactBopa. KKM wu3Mmepsuii KOHIYKTOMETPUUYECKUM
METO/O0M, Pe3yJIbTaThl IpUBEACHHI B Tabuume Nel.

N3ydeHne mnoBEpXHOCTHO-aKTUBHBIX CBOWCTB, a
HUMEHHO KKM, JIAIIUIHBIX onolIAB a0
BO3MOJKHOCTh YCTAHOBHTH CIIEAYIOIINE 3HAYCHUS
KKM: 20, 100 u 100mr/n qyist 6uolTAB u cypdakTrna
COOTBETCTBEHHO. B TO ’ke€ BpeMs 3HAaYeHHE OS
cocrasunu 31,5; 32,0 MH/M cOOTBETCTBEHHO.




Tadauna 1. 3aBHCUMOCTD 3J1€KTPONPOBOIHOCTH
(2¢) ouolIAB oT TemnepaTypbl
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1] 001 [ 4,10:105 | 490-105 | 6,00:105 | 7,00-105 | 5,00
2 [0,0257] 9,10-105 | 10,90-105 | 13,0010+ | 14,50-10+* | 6,00
3] 0,05 [17,10-.10% ] 19,2010+ | 21,20:10* | 25,10:10* | 6,50
40 01 | 3,35910% | 4,19-104% | 480-10* | 53910¢ | 6,75
50025 7.86:10° | 8,99-10% | 10,9910 | 12,99:10° | 7,00
6| 0,5 [1499:10% ] 19,50°10° | 19,99:10° | 21,00-10° | 7,50
7] 1,0 [2940-10° [ 68.,98-10° | 70,50-10 | 75,00-10- | 8,00

Bausune OoumolIAB mna  Bsa3kocth. Mil

OTIPENIEITIIIA BS3KOCTh BOIHBIX pacTBOopoB 0mMOIIAB
NpU Pa3UYHBIX KOHIEHTpauusix pacteopa (0,010
0,025, 0,5, 0,1, 0,25, 0,5, 1,0). Ilpu wusyueHuu
BA3KOCTH KaK BUJHO M3 TaONMUILB! yAETIbHAs BA3KOCTb
MOKAa3bIBaeT OTPHULATEIbHBIE PE3yIbTaThl. AKTUBHO U
COTJIACOBAHHO  JBHUTralolIuecss OaKTepuu  MOTYT
MPUAATh KUAKOCTH HEBO3MOXKHYIO B APYIHX CIIydasx
OTPHULATEIBHYIO BSI3KOCTh. K TakOMy BBIBOIY NPHUILLIH
¢dpaniy3ckue yUeHbIe ¢buzukwy, KOTOpBIE
TEOPETUYECKH M3YYMIM CBOWCTBA IKHIKOCTH B
INPUCYTCTBUM Takux Oakrepuil. B xome pabotsl
yUCHBIE TaK)Ke CMOTJIM OTHCATh YK€ HaOII0IaBIIUICS
ciydail TaAeHUd BA3KOCTH 1O HYJA KaK y
CBEPXTEKYUYUX KUIKOCTEH [16].
Tabéanua 2. BA3kocTh BOAHBIX pACTBOPOB
ouolIAB npu Temneparype 298°K

Konuen
Ne LleH- pH-cpeast
n/m | Tpauus, Tomn. Tya. pacTBOpoOB
%

1 0,01 0,9169 | -0,0831 5,00

2 0,025 | 0,9211 | -0,0789 6,00

3 0,05 0,8811 | -0,1189 6,50

4 0,1 0,8559 | -0,1441 6,75

5 0,25 0,8549 | -0,1451 7,00

6 0,5 0,8612 | -0,1388 7,50

7 1,0 1,0242 | 0,0242 8,00

Tabauua 3. 3aBucumoctu e, ¢, § u pH-cpenst
pactBopoB 0uollAB

L3 4 = | 2%
HEH R 2 -
2| 35 & oggf"; = -:_-') 3]

= = QL S © s S
1| 0,01 [09169 | 4,10-10° | 37,97 | 5,00
2 10,025 | 0,9211 | 9,10-10° | 38,15 | 6,00
3| 005 |08811 | 17,10-10* | 40,63 | 6,50
4] 01 |0,8559 | 3,59:10* | 43,10 | 6,75
5] 025 [0,8549 | 7,86:10° | 38,14 | 7,00
6 | 05 |08612 | 14,99-10°| 36,17 | 7,50
71 1,0 |1,0242 | 29,40:10° | 34,18 | 8,00
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XuMuuyeckas xapaktepucTuka 0uollAB. Ha
puc. Nel mpexncraBien MK-cnektp OumocypdakranTa
npousBoacTtBa JA-1 B KBr. Bunno, uto xapakrepu-
cruka momock! 3310 em™ (pesxum pactsmxenns NH) u
1657 cm’ (pexum pactskenmst cBssu  CO-N)
oTHOcsTCs K Terrruaam. [Tonocel B 2,958-2,927 cm™,
2,871-2,850 cm™ u B 1,467 cm™, 1402 ecm™ orHOCSTCS
k amudarrueckum nemsim (-CHs, -CH;), u momoca,

Habmonaemas mnpu 1737 cm”’, cooTBeTcTByeT
KapOOHMIIbHAS rpymnma. Ot pe3yabTaThI
OpeAroNaraloT, 4Yro OuocypdakTaHT  COACPKUT
amudarrnyecKkue YriIeBOAOPOAbl M KapOOHHIIBHBIE
(dbparMeHTHI.

W3 nutepaTypHBIX HMCTOYHMKOB H3BECTHO, YTO
BEIOpaHHBIE INTAMMBI CHOCOOHBI MPOTYNHPOBATH
omocypdakrantel — raukomunuabl [17]. [loatomy
nonyueHHsle BHOIIAB Obpuin  maeHTHQUIUPOBAHBI
Meroaok MK-cnekTpokonuu.

Ha UWK-cmektpax oOHapyXeHBI CIEIyIOIINE
MOJIOCHI TMOTJIOMICHUSI KOJICOAaHWH aMUIAHON TPYIIIbI
npuuactote 1565 u 1673 cM™, >¢upHoii cBA3M mpu
1780 cm™. Tlonocs! mornomenus B o6mactu 2850—400
cm oTHeceHbl K KosneGaHmeM -CH,-CH,-, a Taxxe
aCCOLIMMPOBAHHOW KUpHOKUCIOTHOH OH-rpymnmsl.
Ionocsl  mornmomienns mpu  1115-1200  cm™
cooTBeTcTByt0TKONe0anueM rpymnmsl —CH,OH.

Puc. 1. UK-cnexmpul nonyuennozo 6uollAB

BoiBoabl. Ilonmyuenneie OuMOIIABBI sBISIIOTCS
XOpOIIMMH TIOBEPXHOCTHO-aKTUBHBIMHU BEIIECTBAMU,
0071a1al0T  TPUBJICKATEIbHBIMA ~ CBOWCTBaMU B
KadecTBe 3Myibrupytouiero coenunenus. buollABsb1
MMEIOT HECKOJIIbKO CBOMCTB H HE 3aBUCAT OT
TeMIepaTypbl, PH-cpeasl M KOHIIGHTpAIUU XJIOpHIa
Hatpus. IlpeaBapurenbHbli OMOXUMHYECKHH COCTaB
NpeAnojaraeT, 4YTo MOJEKyNa SBISETCS HOBBIM
nmoymMepHbEIM  OMOITAB, BKJTIOYAIONUM  JTUTTHIBI
(40%), yrneBogsl (35,2%) m Genku (20,3%). Ot
XapaKTEPUCTUKHA  SIBJISIFOTCSL  KEJIATENIbHBIMU  JIJISt
MPOMBITIUICHHBIX ~ TPOIECCOB,  IMOCKOJIBKY  OHH
007aIat0T PSIIOM CBOWCTB, KOTOpPHIE MOTYT OBITH
MIPUBIICKATENBHBIMHI, U SBISIOTCS CHIBLHOJEHCTBYIO-
OMM  3MYJIBFaTOPOM U MOBEPXHOCTHO-aKTHBHBIM
COCIMHEHUEM, KOTOpBIE TOJE3HBI BO  MHOTHX
obmactax mnpomeinieHHOCTH. OHHU  TIPEICTaBIIsICT
c000# MHOTOOOCIAIONINIA, IIPOCTON U SKOHOMHUYECKU




3G (}EeKTUBHBI  HMHCTPYMEHT Uit 00paboTKH
MaclIIHUCTOrO  IulamMa,  oOpasymooueroca  Ipu
MEPUOUYECKON OYMCTKE PEe3epBYapOB AJIS XpaHEHHs
He(TH U B APYTHX OTPACISIX HAPOIHOTO XO3AHUCTBA, U
uMeeT JApyrue o0jacTd  IpPUMEHEHHus, KOoraa
HEO0XOIMMO YBEJINUECHHUE BSI3KOCTH.

OcHOBHbBIC HampaBJ/ieHHsl OMOWH)KeHepHH UIA
nycTbiHb. Ha OCHOBe mNOCIEOHUX HCCIETOBAHUMN,
OmommkeHepust  (GOKycHpyeTcss Ha  MHUKpoOax,
pacTeHusx, OuomonuUMepax W  MHTErPaTUBHBIX
TEXHOJIOTHIX. BOT KiTtoUeBbIe METO/IBI:

Muxpoonast cTaduam3anms. bakrepum
WHAYOUPYIOT oOpa3oBaHHe KapOoHaTa KalbIHA
(CaCOs3 ), ueMeHTHPYS IECYMHKU B IPOYHYIO KOPKY.

Mexanu3m: baktepuu THAPOIHU3YIOT MOYEBUHY
(urea), mpomsBomss COjz ?” , KOTOpBIA pearupyer ¢
Ca?" , zanonusas mopbl (>90%) W co3gaBas KOPKY
TOJIIIUHON 10 20 MM.

ApdexTuBHOCTH: CHIXKAET BETPOBYIO 3PO3UI0 HA
95%, moBbIIIIaeT HeCyIly crnocoOHocTh 10 300—350
k[la. B  mnycreine — Taxima-Makane — (aHasor
Ke3puikyma) mocie 8 IHMKIOB 00pabOTKH KOpKa
BBIIEP)KUBAET CYXO-BJIayKHbIE IIUKIIBI ¢ ToTepeit <3%.

I[Ipumenenue B Y30ekucrane: TectupoBanue ajs
ApanKyma — 5KOJIOTUYHEE XMMUYECKUX MOJIMMEPOB,
COBMECTHMO C COJIOHYaKaMd. buoayrmeHTanus
(BBenmeHue OakTepwii) + OMOCTUMYNSIIUS (TIMTATEIb-
HbIE 100aBKM) ONTUMAIBHBI ISl MacITada.

MepcnextuBpl: KomOunamus ¢ depmeHTamu
(EICP — Enzyme-Induced Carbonate Precipitation)
st yckopeHus. [IpoOGnembl: BBICOKash CTOMMOCTB,
3aBHCHUMOCTD OT BJIArH.

Buononumepsl u Ouomatepuasbl HatypanbHbie
MoJIMMepbI (KCaHTaH, Tyap, XWTO3aH, aJbI'MHAT) WIH
U3 OTXOAOB (LEJUII0JIO3a, JIMCHWH) CMEIINBAIOT C

MECKOM  JUIsl  CO3JaHusl  BOJAOYAEPKUBAOLIEH
MAaTpHUIBL.
MexaHu3m: buononumepst o0pa3yrT

TUIEHKU/HUTH MEXTy 36pHAMH, TMOBBIIIAS aJre3UI0 U
CHIKasi 3po3uio. Hampumep, xapOOKCUMETHITLIEILITIO-
nmo3a (CMC) mpeBpaimaer mecok B "HCKYCCTBEHHYIO
MoYBy" C PEONOrMYECKUMHU CBOMCTBAMH (MATKAs MPH
BIare, TBEpPasi B CyXOCTH).
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I¢pdexTuBHOCTL: CHIMKAET TOTEPIO  IeCKa
BeTpoM Ha 80-95%, ynepxusaet Bony (o 300-500x
CBOETO Beca), yNnydllaeT MPHKHUBAEMOCTb PACTCHHU.
B skcnepumenrtax Ha 1,6 ra mecka B Kurae (anano-
TMYHO ApalikyMy) BBIPOCIH TOMAThI U PHUC.

IIpumenenune: B TypkMeHucCTaHE TECTUPYIOT
Oonomaccy + 100aBkU A (PUKCAIUU JTIOH C MTOCAIKOH
3aCyXOYCTOWYMBBIX pacTeHwil. B VY30exucrane —
KOMOuHanuss ¢ OEHTOHUTOM [UIi COJIOHYAaKOBBIX
TIECKOB.

MepcnexTuBnl: buopasnaraemble BapHaHThl (U3
MaKyJaTypbl/arpoOTX0JJ0B) — JEILIEBbl U yCTOWUIMBBI.
Munycel: pasnoxkenue 3a 2-5 jer, TpeOyer
MTOBTOPHOT'O HAHECEHUSI.

BuokpycTbl 1 MHTerpaTMBHBbIE cucTeMbl. bro-
JOTUYeCKHe KOpKH (OMOKPYCTHI) M3 IIHAHOOAKTEPHil,
MXOB, JIMIIAHHUKOB (PUKCUPYIOT TIOBEPXHOCTb.

Mexanuu3m:  MUKpPOOPraHU3Mbl  MPOU3BOASAT
MOJICAaXapHIbl, CBSI3bIBAIOIINE YacTULIbI. MHTerpanus
C pacTEeHUsIMH U MUKpOOaMH cO37a€T caMOperyiupy-
OIIUECS SKOCUCTEMBI.

IddexTuBHocTh: CHIDKaeT sposuto Ha 70-90%,
yiydiaeT MUKpoknumMar. B mycteinsax Cpenneit Asuu
(Kapakymsr) 6HOKpYCTBI + TOCaAKH — JOJITOBEYHBI
(10-30+ xer).

IIpumenenue: B Apaikyme — 1151 COJTOHYAKOBBIX
paBHuH. KOMOMHALIMS C HAHOTEXHOJOTUAMH (KHUIIKAS
HanornuHa LNC) npeBpaiaeT mecok B II00POIHBIN
cyOcTpar.

MepcnexTuBbl: Hanoduionguka s TOYHOTO
OpOILIEHUS,, MUHUMHU3UPYS COJIOHHU3ALHIO.

IIpenmyiecTBa U BHI30BBI.

Ilnrockl: DKojaornyHOCTH (OMOpa3IaraeMblid, HU3-
KU YTJIEpOAHBIN CleN), YCTOWYMBOCTh (CaMOBOCCTa-
HOBJICHUE), SKOHOMUS (AemieBie OeTOHa/IOTNMEPOB B
JOJITOCPOYHOM TepcrekTuBe). B Apankyme cHmkaer
TOKCHYHYIO TIbUIb, YJy4IIaeT 370pOBbe (CHIKEHHE
pecrupaTopHbBIX 3a0osieBaHmii). MHHYChI: 3aBHUCH-
MOCTh OT KiIMMara (Hy)XKHa MHHUMajbHas BIara),
BBICOKAsl HayaJbHass CTOMMOCTh, MEJICHHBINH A(deKT
(rompl Ha TOJIHOE BOCCTaHOBIEHHE). B comoHuakax
ApanKkyMa COJHM TMOJABIISIOT MUKPOOBI/PACTCHUS —
HYHBI COJIECTOMKHE ITAMMBI.
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STRUCTURE AND STRENGTH OF MAGNESIA CEMENT FROM DOLOMITE
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DOLOMITDAN OLINGAN MAGNEZIYLI SEMENTNING TUZILISHI VA MUSTAHKAMLIGI
M.Ayimbetov — texnika fanlari nomzodi, professor
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Tayanch so‘zlar: magniyali portlandtsement, dolomit, gidratatsiya, M-S-H fazalar, sigilish mustahkamligi,
g‘ovaklik.

Rezyume. Magola Qoraqalpog‘iston dolomitiga asoslangan magniyali portlandtsement (MPC)ni tadqiq
etishga bag‘ishlangan. Xomashyoning kimyoviy tarkibi tahlil gilindi, sement toshining mikrostrukturasi va
gidratatsiya dinamikasi o‘rganildi. Namunalarining siqilish mustahkamligi va g‘ovakligi bo‘yicha ma’lumotlar
keltirilgan, agressiv mubhitlarda magniyali portlandtsement qo‘llashning afzalliklari hamda texnologiyani
mintagaviy darajada joriy etish istigbollari muhokama gilinadi.

KuaroueBble cioBa: MarHe3uaibHBIN MOPTIAHIIIEMEHT, JOJIOMUT, Tuapartaius, M-S-H ¢a3bl, npouHocTs Ha
CiKaTue, MOpruCTOCTD.

Pe3tome. CraThs TIOCBSAIICHA UCCIEAOBAHNIO MarHe3nabHOTo mopmiananementa (MIIL]), usroroBneHHOTO
HAa OCHOBE JOJIOMUTA KapaKannaKCTaHa. HpOBC,Z[CH aHaJIn3 XHMHYCCKOro CoCTaBa CbIpbs, HU3YUYCHa
MHUKPOCTPYKTYpa HEMCHTHOI'O KaMHA U IWHAMUKA THApaTalniu. HpI/IBeIlCHI)I JAaHHBIC O IPOYHOCTHU Ha CIKATHUEC U
MOPUCTOCTU 00pa3IoB, OOCYXKICHbI MPEHMYIIECTBA NPUMECHEHUS MAarHe3WaJIbHOTO MOPTIAHAIIEMEHTa B
arp€CCUBHBIX Cpeax U NEPCHECKTUBBI BHEAPCHNA TEXHOJIOI'MHA Ha PETMOHAJIbHOM YPOBHC.

Key words: magnesium Portland cement, dolomite, hydration, M-S-H phases, compressive strength,
porosity.

Summary. The article is assigued to the study of magnesium Portland cement (MPC) produced from
dolomite of Karakalpakstan. The chemical composition of the raw material was analyzed, while the
microstructure of the cement stone and hydration dynamics were examined. Data on compressive strength and
porosity of the samples are provided; the advantages of using MPC in aggressive environments and prospects
for implementing this technology at the regional level are discussed.

Introduction. Magnesium Portland cement is a mechanical properties to those based on caustic
type of cement in which part of the calcium is magnesite can indeed be produced from dolomite
replaced by magnesium. Such modification increases [1-5].
chemical resistance, accelerates strength development, Literature data concerning dolomites from
and improves the durability of structures. different deposits vary significantly in their
Karakalpakstan possesses abundant deposits of conclusions. These differences concern both the
high-quality dolomite, which makes the region mechanism of thermal dissociation and the process of
promising for local production of magnesium Portland  phase formation during the mixing of caustic dolomite
cement. with magnesium salt solutions. The diversity of views

Magnesite has traditionally been used for obtaining on the thermal dissociation of dolomite and the
magnesia binders, and therefore, for a long time the  composition of the hydration products of magnesium
literature held the view that other magnesium- cement is primarily due to the fact that researchers
containing raw materials, including dolomite, due to worked with dolomites from different deposits
their low magnesium oxide content, could not provide containing varying impurities, which are known to
high-grade magnesia cement. It was claimed that influence decomposition processes. According to
while caustic magnesite yields compressive strengths  modern understanding, three stable solid phases may
of 60-80 MPa, caustic dolomite yields only 10-30 form in magnesium cement in various proportions:
MPa. magnesium  hydroxide, magnesium oxychloride

Recent studies indicate that, contrary to earlier (5MgO-MgCl,-13H,0), and magnesium oxychloride
beliefs, binders comparable in their physical and (3MgO-MgCl,-8H,0).
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Magnesium cements have been actively studied in
recent years. According to Holt (2018) and Liu et al.
(2020), the use of MgO increases cement resistance to
sulfates and chlorides. Mechanical and chemical
activation of dolomite promotes the formation of
magnesium-silicate hydrate (M-S-H), which is
analogous to the C-S-H phases of ordinary Portland
cement but has a denser structure and lower porosity
[1, 2].

Magnesium Portland cement (MPC) is a modified
type of cement in which part of calcium is replaced by
magnesium. This substitution provides improved
operational properties, including faster strength
development, enhanced chemical resistance, and long-
term durability. The use of magnesite or dolomite as
magnesium sources enables the formation of M-S-H
hydrates, which create a dense and durable cement
stone microstructure.

The Karakalpakstan region has significant reserves
of high-quality dolomite, offering prospects for local
production of magnesium cement and reducing
dependence on imported raw materials. In particular,
the Jamansai deposit is characterized by high CaO and
MgO contents, making it a potentially valuable
resource for MPC production [6].

The aim of this work is to study the chemical
composition of dolomites from the Jamansai deposit
(Karakalpakstan), to investigate the microstructure of
the cement stone and hydration dynamics, and to
determine the features of the hardening process of
magnesium Portland cement produced from this
material.

Materials and methods. A sample of dolomite
from the Jamansai deposit (Karakalpakstan) was
selected for study. The chemical composition of the
raw material is presented in Table 1. The contents of
main oxides are, wt.%: Ca0O-31%, MgO-21%, SiO,-
4%, Fe,03-<1%, Al,03-<1%, loss on ignition —
46,5%.

Quartz sand and gypsum (as a setting regulator)
were used as additives. These additives allow
adjustment of clinker structure and hydration
processes, ensuring optimal physical and mechanical
properties of magnesium cement.

Table 1. Chemical composition of dolomite from
the Jamansai deposit

Component | Content, wt.%
CaO 31
MgO 21
SiO, 4

Fe,0; <1

Al;03 <1

LOI 46,5
Chemical analysis was performed to determine the
oxide composition of the dolomite. The

microstructure of the cement stone was studied using
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scanning electron microscopy (SEM), allowing for
assessment of the form and distribution of hydration
phases, density, and porosity. Hydrate phase
identification — including M-S-H formation — was
carried out by X-ray diffraction (XRD). Compressive
strength testing was performed on 4x4x16 mm
samples at 1, 3, 7, and 28 days. Measurements were
conducted using a universal testing machine with +1
MPa accuracy.

v The cement production process included the
following stages:

v" Crushing and grinding dolomite to particle sizes
below 100 um.

v’ Calcination at 950°C to
decarbonization and produce CaO and MgO.

v" Mixing with quartz sand and gypsum to form
clinker and regulate setting.

v' Fine grinding of clinker to the
fineness.

v' Hydration under standard conditions (20°C,
95% relative humidity) to study hardening dynamics.

Results. Analysis showed that the dolomite from
the Jamansai deposit contains significant amounts of
Ca0 (31%) and MgO (21%). The contents of silica,
alumina, and iron oxides were relatively low (<5%),
confirming the suitability of this raw material for
MPC production. The loss on ignition was 46,5%,
corresponding to a high carbonate content.

Microscopic examination revealed a dense and
homogeneous structure with small pores. The images
showed crystalline hydration phases uniformly
distributed throughout the material. This structure
contributes to increased strength and durability.

XRD analysis identified the formation of
magnesium-silicate hydrates (M-S-H), along with
small amounts of magnesium hydroxide and calcium
hydroxide. Formation of M-S-H phases was observed
early in hydration and continued to develop with age,
creating a dense crystalline network responsible for
strength development.

XRD revealed the following phases (relative
intensity):

achieve

required

M-S-H — high
Mg(OH); — medium
Ca(OH), — low

The diffractogram shows broad amorphous or
semi-crystalline peaks at 20~12-25°, characteristic of
hydrated magnesium-silicate phases, indicating
gradual formation of a strong gel structure. A peak at
20~18° corresponds to crystalline Mg(OH), (brucite),
formed during magnesium hydration. A peak at
20~30° corresponds to Ca(OH),, indicating hydration
of calcium-bearing phases.

Thus, the main hydration product is M-S-H gel,
forming a dense cement stone structure. The presence
of Mg(OH), and Ca(OH), reflects accompanying
crystallization processes. The amorphous nature of



M-S-H

is typical
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for magnesium cements and

confirms the gradual development of a strong matrix.
Strength development showed:
20 MPa after 1 day,
50 MPa after 3 days,
80 MPa after 7 days,
~100 MPa after 28 days.

These

results

indicate
formation of a dense structure.

rapid hydration and

Table 2. Physical and mechanical properties of
magnesium Portlandcement

Age, | Density, Normal Setting Compressive
days | g/em® | consistency, time strength,
g/em? (start- MPa
end), min

1 2,10 1,45 35-60 20

3 2,15 1,48 35-60 50

7 2,18 1,50 35-60 80

28 2,20 1,52 35-60 100

Discussion. The experimental results showed that
the rapid strength development of MPC is due to the
high reactivity of MgO and the formation of a dense
M-S-H matrix. This structure ensures minimal
porosity, which in turn increases resistance to
aggressive chemical environments.

Using dolomite from the Jamansai deposit reduces
cement production costs through reliance on local raw
materials and decreased dependence on imports. The
results indicate that MPC produced from this dolomite
can be effectively used in hydraulic structures, marine
facilities, and industrial constructions where high
strength and chemical resistance are required.

Thus, the combination of active MgO, formation of
an M-S-H matrix, and low porosity makes this cement
promising for industrial applications, while the use of
local raw materials offers economic benefits.

Conclusions. Magnesium Portland cement based
on dolomite from the Jamansai  deposit
(Karakalpakstan) exhibits high strength and a dense
microstructure.

The formation of M-S-H phases ensures durability
and high resistance to aggressive chemical
environments.

Use of local raw materials increases the economic
efficiency of cement production and reduces
dependence on imported components.

Further studies are recommended on optimal
calcination regimes and mechanochemical activation
to improve MgO reactivity and enhance cement
performance.
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Tayanch so‘zlar: Angren kaolini, tabiiy mirabilit, kaolinit minerallari, rentgenogramma, koagulyant-
adsorbent, termokimyoviy faollashtirish, difraksion maksimum.

Rezyume. Ushbu magolada Angren kaolini va tabiiy mirabilit asosida olingan koagulyant-adsorbentning
mineralogik tarkibini o‘rganish bo‘yicha ma’lumotlar keltirilgan. Termokimyoviy faollashtirishda haroratning
ortishi bilan minerallarning mineralogik tarkibi va tuzilishidagi o‘zgarishlar aniglangan. Qoraqgalpog‘iston
Respublikasi Jaslig koni ola-chipor rangli dastlabki Angren kaolini, mirabilit namunalari va ular asosida
600°C+650°C haroratda termokimyoviy faollashtirish yo‘li bilan olingan koagulyant-adsorbent rentgenfazali
tahlil usulida o‘rganildi.

KuaroueBrblie cioBa: AHTPEHCKHIA KAOJIWH, TPUPOIHBIN MUPAOWIAT, MUHEPAJbl KAOJIMHUT, PEHTTeHOTpaMMa,
KO&F}U’IHHT-&I{COP66HT, TCPMOXUMHUYCCKAA aKTUBALIUA, ,I[I/I(bpaKI_[I/IOHHHﬁ MaKCUMYM.

Pe3iome. B ZIaHHOfI CTaTbC NPCACTABJICHBI JAHHBIC 10 U3YUYCHUIO MHUHEPAJIOTHUCCKOro CoCTaBa KoaryJjisiHTa-
ajicopOeHTa, MOoIyYeHHOTO Ha OCHOBE AHTPEHCKOTO KaoJMHA M NMpUpoaHOro Mupadunura. [Ipu Tepmoxumude-
CKOH AKTHUBAllMU BBIABJICHBI U3SMCHCHHA MHUHEPAJIOIT'MYECKOI'0 COCTaBa U CTPYKTYPbl MUHEPAJIOB C IMOBBINICHUEM
TeMreparypsl. KoarynsHr-agcopOeHT, TOIydeHHbII METOJ0M TEPMOXUMHUYECKON aKTHUBAIMU MPU TeMIIepaType
600°C+650°C, Ob1T U3y4eH METOAOM PEHTTEHO(PA30BOr0 aHAIN3a 00Pa3IOB IEPBHYHOTO IMIECTPOTO0 AHTPEHCKO-
T'0 KaoJIMHA, MUPAOHJINTa 1 HA UX OCHOBE M3 MecTopoxeHus JKacibik Pecybnuku Kapakanmakcras.

Key words: Angren kaolin, natural mirabilite, kaolinite minerals, radiograph, coagulant-adsorbent,
thermochemical activation, diffraction maximum.

Summary. This article presents data on the study of the mineralogical composition of the coagulant-
adsorbent obtained on the basis of Angren kaolin and natural mirabilite. Thermochemical activation revealed
changes in the mineralogical composition and structure of minerals with increasing temperature. The coagulant-
adsorbent obtained by thermochemical activation at temperatures of 600°C+650°C was studied by X-ray phase
analysis of samples of primary variegated Angren kaolin, mirabilite, and based on them from the Jaslyk deposit
of the Republic of Karakalpakstan.

Kirisiw. Hazirgi waqitta dunyada Suw resurs- tazalangan aqaba suwlardi oOndiris karxanalarinin
larinan aqilga ugras paydalamw insanmin qorshagan texnologiyaliq cikline qaytariw boymnsha ilimiy
ortaliqtt qorgaw tarawindagi jumisinda dhmiyetli hAm  izertlewlerdi keneytiw zararligi menen ahmiyetli.
tiykargi bagdarlardan biri bolip esaplanadi. Sanaat Dunyada jergilikli shiyki zat ham sintetikaliq zatlar
karxanalari, somin ishinde, toqumashiliq hdm jenil tiykarinda toqumashiliq kéarxanalarinin renli aqaba
sanaat karxanalarmin jumis islewi ushin suwga bolgan  suwlarin koagulyaciyaliq usilda tazalawda
talaptin bargan saym artip bariwi, olardin jumis1  qollanilatugin adsorbent ham reagentlerdi islep shigiw
ondirislik agaba suwlar koleminif artiwina alip keliwi ~ boyinsha ken koélemli ilimiy izertlewler alip
har quyli profildegi ondirislik suwlardi tazalaw  barilmagqta. Bul bagdarda adsorbent ham reagentlerdin
darejesin arttinw maselesin juda ahmiyetli etip joqar1 natiyjeliligine erisiw magsetinde ximiyaliq
goymagqta. Bul bolsa, agaba suwlardi tazalawdin jana, modifikaciyalaw arqali topiraqlardin strukturasina
natiyjeli reagentli ham adsorbciyaliq usillarin islep tasir etiwdin fizikaliq-ximiyaliq usillarina; termik
shigiwda islep shigarilip atirgan adsorbentlerdin  aktivlew arqali adsorbentlerdin aktiv oraylarmin
assortimentin keneytiwde, olardi qollamiw arqali sorbciyaliq qasiyetlerin jaqsilawga, toqimashiliq
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karxanasinin aqaba suwlarin tazalaw ushin joqari
adsorbciyaliq qasiyetlerge iye bolgan adsorbentler
ham koagulyantlar islep shigariwga ayriqsha itibar
qaratilmagqta [1].

Ozbekstan kaolin kanlerine bay bolip, olardin san
blgingi kiande 70 ten aslam, sonnan 20 dan aslami
Zarafshan alabinda jaylasqan. Asirese, Qarnab,
Alyans, Zaxqudiq, Orazali, Altintaw kanleri
respublikamiz ushin ulken ahmiyetke iye. Daslepki
maglhiwmatlarga qaraganda, mamlekettin batisinda
sanaatqa tiyisli bir gqatar kaolin kanleri bar.
Ozbekstanda kaolinli topiraglardin en iri kani Angren
bolip, ol 394 min. tonnadan artiq kaolin qorina iye
ham GMDA mamleketleri arasinda ekinshi orind
iyeleydi.

Ozbekistanda Angren kaolin topiraqlarinin Gish tari
ken qollaniladi. Bular tiykarinan aq, kalren ham renli
kaolinli sazlar bolip tabiladi.

Kaolinnin  mineral zatlar1 basqa sazlarga
salistirganda Al,032510,°2H,0 quraminin
turaghiligina  iye. Mayda  dispersli  duzilisi,

mezogeweklerdin bar ekenligi kaolinnen sorbciyanin
fizikalig mexanizmin korsetedi. Renli topiraglar
quramali  ximiyallq quramu sebepli  sorbciya
qasiyetlerin aq topiraqqa qaraganda kobirek korsetiwi
mumkin [2-3].

Usil ham izertlew. Kaolinli topiraglardin
ximiyallq quramina ham elementar birikpelerdin
mugdarma qarap, olardan shiyki zat sipatinda gaysi
tarawlarda  paydalamw  mumkinligi  haqqinda
maghwmatlar  qaliplesedi. Kaolinler —quraminda
Al,0; ham Fe,0; lerdin ximiyaliq mugdar1 jogart
bolganligr sebepli olardan koagulyant, adsorbent
yamasa koagulyant-adsorbent korinisindegi sanaat
aqaba suwlarin tazalaw ushin aralas reagentler aliwda
shiyki zat sipatinda paydalaniw mamkin.

1-stwrette tiykarian kaolinit mineralinan quralgan
renli Angren kaolin saz1 keltirilgen. Saz topiraqli min-

eral-kaolinit tomendegi formulaga iye: -
Al,[Si,O5](OH),.  Kaolinit  strukturast  2-stwrette
keltirilgen.

Kaolinit gatlamli duziliske iye. Omin gatlamlar
vodorod baylanislar1 jardeminde baylanisqan. Kaolinit
suw gqosilganda plastik massa payda etedi, suw
gatlamlar araligina kirip, qatlamlardin jiljiwina jardem
beredi.

-

1-suwret. Angren renli kaolin
sazinin sirtqi korinisi.
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<
2-suwret. Kaolinit strukturasi
Suwrette korinip turganinday, kaolinit

strukturasindagr har bir qatlam kremniy kislorod
tetraedrlerinen  duzilgen bolip, olar kislorod
atomlarman oktaedrik qorshawda jaylasqan alyuminiy
ionlar1 menen birikken [6].

1-kestede keltirilgen Angren kanindegi kaolinlerdin
ximiyaliq qurami uyrenilgen.

1-keste.  Angren  kanindegi  kaolinlerdin
ximiyaliq analiz natiyjeleri, mass. %0,
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Sanaat agaba suwlarin tazalawda qollaniwdin

tiykarg: talabi koagulyaciya procesinde gatnasiwshi
Al,0; ham Fe,O; oksidlerinin kép mugdarda bolwi,
1-kesteden korinip turgaminday, renli angren kaolin
sazlarinda bul elementlerdin  mugdar1  kobirek.
Ximiyahq quramindagi Fe,O; tin jogari mugdar
keramika sanaatinda qollaniw ushin talaplarga juwap
bermeydi. Kelesi izertlewlerde koagulyant-adsorbent
aliwda magsetke erisiw ushin renli Angren kaolininen
paydalanild.

Termoximiyaliq aktivlestiriwde temperatura artiwi
menen minerallardin strukturasinin  6zgeriwi  ham
minerologiyalig quramin amglaw ushin rentgenfazaliq
analiz usilinan paydalanildi [4-5]. Rentgen fazahq
analizler ulgilerde mineral strukturalarimin 6zgeriwi
ham buzihwi juz beretuginligin korsetti. Daslepki
Angren kaolini rentgenogrammasinda  (1-sawret)
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sazdin quraminda tiykarinan kaolinit minerallar Kaolinnin mirabilit penen aralaspast 500°C
barLlé’_ln k?rw\éd)mm(;“;llné 81216 Sg)/3k5675 (;jgg%kcolyglgq temperaturada termik aktivlengende kaolinittin albit
maksimumiar = 1 l 1 1 1 1 1 ’ l ’ 1ri R PA /.
0,223; 0,149; ham difrakciyahq maksimumiarsa birikpelerinin payda boliwi menen taran1YV1n1n
saykes keletugin kvarc (d = 0,425; 0,334; 0,245; baslaniwi  baglanadi, bul  haggqinda  saykes
0,228; 0,212, 0,198; 0,180. difrakciyalhlq maksimumlardin (d) = 0,455; 0,389;

5 o o 0,375 [6].

-~
=

& - KAOTHHHT

0.2658

o

03330

3-suwret. Daslepki Angren kaolinli tlay

rentgenogrammas: S o
2-suwrette  500°C  temperaturada  termik 5-suwret 600°C+650°C temperaturada termik
aktivlengen kaolin ham  mirabilit aralaspasinin aktivlengen koagulyant-adsorbenttir (APAK-3)
rentgenogrammasi keltirilgen. rentgenogrammasi
9 o Juwmag. Temperatura 600°C+650°C ga shekem
2 B mreeow

koéterilgende (3-stwret), kaolinit aktiv metakaolinit
formasina Otedi. Bunnan son kaolinit penen
mirabilittin  natriy = sulfati arasinda  ximiyaliq
tasirlesiwi  jiz berip, gilli bdleksheler betinde
alyuminiy sulfatlarinin  birikpeleri payda boladi,
bul haqqinda saykes difrakciyaliq maksimumlardin
bar ekenligi (d) = 0,348; 0,265; 0,220; 0,174; 0,171
ham temirdin saykes difrakciyaliq maksimumlari
e aw ww ww ww e We ww o ww o@w o« we o (d) = 0,318; 0,285, sonday-aq, albit minerall

4-suwret. Kaolin ham mirabilit aralaspasinin (difrakciyaliq maksimumlar (d) = 0,455; 0,389; 0,375)
500°C temperaturadagi termik aktiviengen

rentgenogrammasi (APAK-2)

ekenligi aniglandi.

Adebiyatlar

1. Axmanos A.LLL., baporoB M.A., Axmenos M.3., Kobynues 3.B. ®u3nko-xuMu4ecKkre OCHOBBI MOJTyYESHHUS
KOaryJIstHTOB M3 IICOJIMTOB M M3yYEHHE MX Koaryiaupyromeil cocooHocTH. JJoknaas Akagemun Hayk Pecmy0-
nuku Tamxukucrad, 2017, T.60. Ne10. — C. 329-335.

2. AiimypzaeBa JLI'., XKymaeBa J.JK. TexHomorus monydeHue aacopOEHTa-KOAryJasHTa Ha OCHOBE
AHrperckoro kaonuHa u mupadbunura. / Kypraan Universum: Xumusi 1 OHOJOTHS: 3JIEKTPOHHBIM HAay4HBIN
*KypHai. — Mocksa: 2022. Ne2 (92).

3. Aiimypzaesa JL.I'., Kymaesa /[.)K., Dumeros 1. ., dyszaiinosa @.H., A6nypaxumos A.X., bapnoesa C.b.
MuHepanoruyeckuii coctaB M PU3NKO-XUMHUECKUE XapaKTEPUCTUKN KAaOJTUHOB AHIPEHCKOTO MECTOPOKACHHUSL.
// XKypuan Universum: Xumusi 1 OHOJIOTHS: SJICKTPOHHBIA HaydHbIi sxypHait. — Poccust, 2022, Boimyck Ne 9
(99).

4. Animypsaesa JL.T'., XKymaesa J[.)K., Oxymxonos 3.H., Dmmeros M.JI. Use of waste-based adsorbents in
thew wastewater treatment of the textile industry. / Hamauran /laBiaat YHUBEpCUTETH WIMHI aXOOPOTHOMACH.
— Hamanran: 2021. — C. 96-105.

5. XKymaesa [I.K., Aiimyp3aeBa JL.I'., Oumnos .M., Arzamxomxaes A.A AICOPOCHTBI JUIS OCBETICHUS
CTOYHBIX BOA. // «XuMuueckas npoMeinuieHHOCTE» 2015, Nel. — C. 41-44,

6. https://murzim.ru/nauka/himiya/21284-kaolin.html

61



Ilim ham jdamiyet. ¥e1.2026

JER USTI OMIiRTQALIi HAYWANLARININ LANDShAFTLiQ BOLISTIRILIWI
HAM HAYWANLARDi UYRENIWDIN JANA WAZIYPALARI
E.K.Joldasbaeva — student
Ajiniyaz atindagi Nokis mamleketlik pedagogikaliq instituts

JAHAINAD®THOE PACIIPEJAEJEHUE HABEMHBIX IIO3BOHOYHBIX ’)KUBOTHBIX
N HOBBIE 3AJJAYH UX U3YYEHUS
E.K.KoagacoaeBa — crmydenmxa
Hyxycckuil eocyoapcmeennbiti nedazo2uyecKuti UHCIumym umeHu Axicunusaza

LANDSCAPE DISTRIBUTION OF SURFACE VERTEBRATE ANIMALS
AND NEW TASKS OF ANIMAL STUDY
E.K.Joldasbayeva — student
Nukus State Pedagogical Institute named after Ajiniyaz

Tayanch so‘zlar: Qoraqalpog‘iston Respublikasi, Qizilqum, Ustyurt, Orol dengizi, Amudaryo deltasi,
faunasi, hayvonot dunyosi, ekologiya, landshaft, biologik xilma-xillik, ilmiy tadgiqot, sutemizuvchilar, qushlar,
sudralib yuruvchilar.

Rezyume. Magqolada Qoraqalpog‘iston Respublikasining tabiiy-geografik o‘rni, landshaft tuzilishi va
hayvonot dunyosining hududiy targalishi, hayvonot dunyosining turlari, soni va targalishiga ta’sir etuvchi
omillar, yuzaga kelgan ekologik muammolar, muhitning degradatsiyasi va ularning mintaga faunasiga
ko‘rsatgan ta’siri, biologik xilma-xillikni saqlash, ekologik barqarorlikni ta’minlash va ilmiy tadqiqotlarni
rivojlantirish masalalari hagida bayon etilgan.

KmroueBbie ciaoBa: PecnyOnuka Kapakanmakcran, Kei3buikym, YcTiopT, Apalibckoe MOpe, JeNibTa
Amynapeu, (ayHa, KUBOTHBIA MHUp, JKOJOTHS, JaHmmadr, OmopasHooOpasme, HaydHBIE WCCIIETOBAHMUS,
MIJIEKOIIUTAIOMINE, IITULIBI, TPECMBIKAIOITUECH.

Pe3lome. B craThe ommcHIBarOTCS MpHUpOAHO-Teorpaduueckoe monoxenue Pecrmybnukm KapakanmakcraH,
maHamagTHasE CTPYKTypa W TEPPUTOPHAILHOE pACHpPOCTPAHCHHE J>KMBOTHOrO MHpPa, BHUABI (hayHBI, HUX
YUCIICHHOCTh H (I)aKTOpLI, BJIMAKOINNUEC Ha PAaCHIpPOCTPAHCHHUE KHWBOTHOTI'O MHPA, BO3HUKIINC 3KOJIOI'MYCCKUC
MpoOJIeMBbl, Ierpajairs OKpYyKaroliel cpeabl U UX BIHSHUE Ha QayHy perruoHa, a Tak)Ke BOIMPOCH COXpaHEHHs
OMOJIOTHYECKOTO pa3HooOpa3ms, O0O0ecredeHss OKOJOTMYECKOH YCTOMYMBOCTH M Pa3BUTUS  HAyYHBIX
HUCCJIEIOBAHUM.

Key words: Republic of Karakalpakstan, Kyzylkum, Ustyurt, Aral Sea, Amu Darya delta, fauna, fauna,
ecology, landscape, biodiversity, scientific research, mammals, birds, reptiles.

Summary. The article describes the natural-geographical location of the Republic of Karakalpakstan, the
structure of the landscape and the territorial distribution of the animal world, the factors influencing the species,
number, and distribution of the animal world, the emerging ecological problems, environmental degradation and
their impact on the fauna of the region, the preservation of biodiversity, ensuring ecological sustainability, and
the development of scientific research.

Kirisiw. Qaragalpagstan Respublikas: Orta Aziya biotoplarda 6zgeshe ekenin kéremiz. Misali, Ustirt
ham Qazagstan Respublikas1 araliginda jaylasqan ham Qizilqumda san mugdar1 azayip ketken yamasa
sholistanliqgin  orayt bolip, onin uliwma maydant joq bolip ketiw qadwpi astinda turgan haywanlardan
Ozbekstan Respublikasmin 37,1 % in, yagniy 166,6 alaquzen, qum pishig,, qgaraqulag, agboken,
min km® quraydi. Omin arga-batis Ustirt tegisligi  qaraquyriq kiyik ham tagi basqalar ushirassa, togay
menen shigis qublast Qizilqum, arqast Aral tenizi, ham qamishiglarda dofiz, qamis pishigt qusagan
gublast Xorezm ham Tashawiz oblastlart menen haywanlar jasaydi [2].
shegaralangan. Respublikamizdin uliwma Qizilqum, Ustirt, Aral tenizi qorshawinda
territoriyasma  Ustirt tegisliginih 70 mim km?® jatqan araliq territoriya Amiwdarya deltas: ham
Qizilqummia 32 mif km® den aslam jer maydam kirip, oazis zonasi 6z aldina bir piatin landshafthq-
olardin arasinda jaylasqan togaylar ham qamuslar geologiyaliq-geografiyaliq region esaplanadi.
6sken oypatliq Amiwdarya deltas1, Sultan Wayis tawi, Territoriyalardin landshaftliq - geografiyaliq
Beltaw, Qirantaw, Qusqanataw, Porlitaw ham tagr har quylilig, 6zgesheliginin sebebinen
usilarga usagan biyiklikler jaylasqan. Territoriyanin  haywanlardin jasaw jagdaylarinin, tarqaliwinin,
ham jer sharayatimn usinday har qiyli boliwi  sanimin har turli ekenligin kériwge boladi. Har bir
sebebinen, haywanatlar dunyasinin jasaw  landshaftta sol jagdayga iykemlesken haywan tari
jagdaylarmin, tarqaliwinin har quyli ekosistemalarda, jasaydi.
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Aral tenizinin qurip qaliwina ham onin suw
astinan bosagan ham qurgap qalgan ulken
territoriyasinin haywanat dinyasi menen tolisiwin
esapqa algan halda Qaraqalpaqgstan territoriyasin 4
regionga: Qizilqum, Ustirt, oazis ham delta,
qurgap galgan teniz ultan1 bolip bolinedi.

Ilimpazlardin boljawin esapgqa ala otirip
barliginin bir qosilip ketiwine tiykarlanip oni bir
putin Aral sahrasi- shélistani dep atasa boladi.

Metodologiya. Usi atalgan regionlar
territoriyasinda, yagniy Qaraqalpaqstan Respublikasi
territoriyasinda 466 jer usti omirtgali haywanlart:
baliqlardin 43 turi, jer-suw haywanlarimn 2 tari, jer
bawirlawshilardin 33 turi, quslardin 317 tari ham sut
emiziwshilerdin 71 tari dizimge alingan [2].

Dodalaw. Qizilqum shélistan1 Amiwdarya menen
Sirdarya araliginda jaylasqan ulken jaziq sholistan
(30-35 min ga bolip Orayliq boliminde Tamd1 ataw,
Bukantawaten ushinshi dawir qaldiq biyikliklerinen
basqa bolimi biyik orkeshli qum dizbekleri, onin
shuqir qazan shuganaqugir témen bokinisken qum
massivinen ham ortasha ham mayda orkeshli qum
dizbeginen turatugin bekinis qum massivinen
turatugin tiykargi landshafti menen xarakterlenedi.

Us1 eki landshaft Qaraqalpagstan territoriyasinda
jaylasqan Arqa batis Qizilqum boliminde tan. Qum
massivinin 60% iri o6rkeshli qum dizbegi, 30% orta
ham mayda orkeshli qum dizbegi, al 10% mayda
dimpeshik qum etegi quraydi.

Sut emiziwshi haywanlardin barmagqlar1 uzin
ham junleri 6sken bolip keledi. Ogan misal etip
jinishke barmaqli balpaqti (sharishunaqti), jaljun
barmaqli ham jun ayaqli qosayaqlardi aytiwga
boladi. Bularga qarama-qarsi kishkene ham Sari
balpaqlar qatti  topiraqli  dalalarda kennen
tarqalgan.  Bulardan basqa tiplik qumda
jasawshilarga  Lixtenshteyin  ham  Turkmen
qosayagida kiredi.

Jaz aylarinda Qizilqum sholistaninda
haywanlardin jasawi qiyinlasadi. Sonligtanda tek
iykemlesken haywanlar gana jasay aladi. Sholde suw
tabiw qiyin bolganliqgtan ayirim haywanlar, atap
aytganda kiyikler, quslar, sat emiziwshiler suw izlep
alis-alislarga migraciya etiwge iykemlesken, al
kemiriwshiler jeytugin o6simliklerinin quramindagi
suwga jirtqishlar tutgan haywannin géshi quramindagi
suyigligga ganaatlanadi. Ayirimlari jaz ayinda uyqiga
ketedi (tasbaqa, Sar1 balpaq t.b.) Bul jerde sut
emiziwshiler tez juwiradi, in gaziwga ham kobirek
tunde awqatlamwga, kinde koélenkede jatip, 6zlerin
1ssidan saglawga iykemlesken. Omurtgali
haywanlardan Qizilqum sholistaninda jer
bawirlawshilardin 19 tuari-tasbaqa, taraq barmaqdi
genkon, stsink gekkoni, dala agamasi, xentaw
dongelek basi, bat-bat, qum dongelek basi, seriy
varan, ortasha yashurka, juwirgish yashurka, tarh
yashurka, qum buwmasi, gadimgi shitomorodnik, kese
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jolaq poloz, qum efast ham oq jilan kop ushirasadi.
Quslardan seksewil soykasi, kamenka plyasunya,
qaragarga, bulbil, aydarli torgay (shimshiq)
Qarabawir, agbawir, Djek, Agsar1 mogilnik, jilanshi,
burgit ham tb. koéplep ushirasadi, mayek qoyip

palapan shigaradi.

Ustirt tegisliginde omurtqali haywanlardan
turaqli  jasawshilarga; jer bawirlawshilardan
tasbaga, cink gekkon, Kaspiy gekkoni, dala

agamasi, taqir dongelek basi, juwirgish yashurka,
shigis buwmasi, raznotsvetniy (har turli renli)
poloz, toért talaqli poloz, pallas shitomarnigi h.t.b.
Quslardan hakke tarizli julan, kamenka plyasunya,
dala shimshigi, pleshanka, aydarli torgay, Djek,
garabawir, agbawir, kurgannik, mogilnik, jilinshi,
aq basli sif, berkut, tazqara, filin, bayiwli ham tagi
basgalar koplep ushirasadi [3].

Amiwdaryamn  tomengi deltas1 qalih gamushq
togayr menen ulken kishi kol suw basseynlerinen
turadi. Deltanin uliwma maydani1 600 mimn gektardan
aslam territoriyan1 6z ishine aladi. Bugingi kuni delta
suw basseyn dhmiyetin jogaltip, ken qurgagshiliqga
aylanip buringi ondatra promaozi zamaninda jilina bir
millionga deyin teri Oondirilip berilgen territoriya
qurgagshiliq zonasina aylanip qalin qamisliqlar nabit
bolip haywanat dinyasmin tir quraminda da adewir
ozgerisler juz bermekte. Suwdin tartiliwina
baylanisli ondatra joq bolip, kollektor drenaj ham
aqaba suw kanallarinda, oazis zonasinda saqlanip
galmaqta, Kaspiy art1 polevkasi joq bolip ketiw
gawpi astinda tur.

Korsetilgen togay ham gqamishqglar jagdayinda
hazir 16 tur sut emiziwshi esapga alingan — shagal,
tulki, laska (suwsar), renli kiizen, alabas kuzen, porsiq
gamis pishigi, ondatra, jalpaq tisli krisa, uy tishqani,
grebennik peschankasi, Kaspiy art1 polevkasi (nayza
quyriq), tolay qoyani, jalgizaq qasqir ham tagi
basqalar Olardin en kop sandagist uy tishqani ham
jingil peschankasi— uliwma awlangan tarlerdin 50-
60% ham 30% tutadi. 10% gana yarim kan
peschankasina tiyisli.

Togay, oazis, deltada uliwma quslardin 117 tari
ham kishi tari, sat emiziwshilerdin 24 tari, jer
bawirlawshilardin 11 tari esapqa alingan [1].

Izertlew natiyjesi. Sut emiziwshilerdin regionlar
boymsha  Ustirt  tegisliginde sat  emiziwshi
haywanlardin 46 (68,6%) tari, Qizilqum sholistaninda
43 turi (64,2%), oazis ham delta zonasinda -45
(67,2%) tari tarqalgan1 esapqa alingan.

Sonifi ishinde kop sanli ham ken tarqalgani Ustirt
tegisliginde 9 tar, Qizilqum sholistaninda 7 tar al
oazis ham delta sharayatinda tarqalgan mezofiya
tarleri 11 in quraydi. Ushirasqan tur sanmi boyinsha
Ustirt tegisligi menen oazis ham delta 6zlerinif
faunaga bayligi menen ajiralip turadi. Sogan
garamastan har bir regionnin 6zine tan tipik turleri bar
ekenligi de ayqin korinip tur.
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Haywanlardi  uyreniwdin  jana  waziypalari.
Qaraqalpagstan  Respublikasinda  biologiya ilim
tarawinda da kozge tuserliktey jetiskenliklerge erisildi
ham aytarliqtay rawajlaniw basqishina koterildi.
Jergilikli ilimpazlar qatar1 &sip jetisildi. Daslepki
faunistikaliq  izertlewlerden = morfofiziologiyaliq,
ekologiyaliq sistematikaliq, populyaciyaliq darejedegi

ulken problemaliq, teoriyalig ham praktikaliq
maselelerdi sheshiwge arnalgan izertlewler alip
barilmaqda.

Aral tenizinin Amiwdarya deltasinin qurgap qaliwi
natiyjesinde Aral aymagi tdbiyiy ortaligimin buziliwi
hawa, suw, topiraqtin pataslamiwi, qurgaqshiliqtin
tasirinde sholistanga aylamiw procesinin kusheyiwi
aymagimizdin 6li hdm tiri tabiyatimn kop jilliq jasaw
norma ritmin buzip jiberedi.

Korsetilgen qublis tasirinde haywanlardin areallari
ozgerip, tuwiwshiligi, tolliligi tomenlep, osoblardin
padast maydalanip, san dinamikasin Cikllik dawirleri
ozgerip, tuwiwshiliq 6liwshilikti gaplay almay qaladi.
Jer asti suwlarimin qaddi 6zgerip ol oOnimdarhiqtin
(madeniy ham jabayr o6simliklerdin), zuraatinin
tomenlewine alip keldi.

Juwmaglaw. Jer usti omirtqali haywanlarinin
hazirgi jagdaym ham keleshegin obyektiv bahalaw-
sholistan togay, oazis hdm delta, Aral tenizinin qurgap
qalgan ultan1 ekosistemalarin {yreniw jana ilimiy
jantasiwdi, ekologiyaliq krizis zonasi jagdayina
saykes fauna kompleksin saqlap qaliw hdm qorgaw
programmasin islew waziypasi talap etiledi:

- Ozgergen abiotikaliq biotikaliq antropogenlik
faktorlar tasirinde har bir tardin arealindagi bolip
atirgan 6zgerislerdi uyreniw ham analizlew;

- har bir regionda faunistikaliq inventarizacCiya ot-
keriw;

- har tar boyimnsha annotiraliq dizim alip bariw ush-
1n stacionar sholkemlestiriw;

- Ustirtte aq bokenler padasinmin mugdarin aniqlaw-
da olardin koshiw belsendiligi ustinen baqlaw
jurgiziw;

- Aral tenizinin qurgap ultaninda fauna kom-
pleksinin payda boliwi hdm qaliplesiwi boyinsha
baqlaw alip bariw;

- Aral tenizi atawlarimn faunasiin tar quramin
aniglaw;

- Materikovoy territoriya menen ataw faunalar
baylanisin iske asiriw jagin aniglaw;

- Quzilqum ham Ustirt faunasmin palegenezisin
aniqlaw yaki olardin ugsas ayirmashiliglarin uyreniw;

- suwdin qisqariwina baylanisli suw az talap eti-
wshi dan kultura maydanlarmin ulkeyiwi menen dan
jewshi kemiriwshiler menen natiyjeli gares jolin islep
shigiw ham tagi basqalar.

- tabiyatti, togaydi qorgaw organlarina, Respu-
blikanin anshiliq xojaliglarina brakonerlik menen
guresiwdin natiyjeli usilin islep shigiw;

- bas sanmin 6sip ketiwine baylanisli Buxara
suwimin Tomengi Amiwdarya Biosferaliq rezervat
(buring1 Baday togay qorigxanasi)nan basqa orinlarga
tarqatiw usinis etiledi.
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BIOECOLOGY OF SMALL MAMMALS IN THE VICINITY OF THE CITY OF NUKUS
E.K.Zholdasbaeva — student
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Tayanch so‘zlar: sutemizuvchilarning bioekologiyasi, targalishi, qulogli tipratikan, sariq yumrongozig,
kichik qo‘shoyoq, jun oyoqli qo‘shoyoq, kulrang olasichqon, oddiy ko‘rsichqon, qizil dumli qum sichqon, uy
sichgoni.

Rezyume. Maqgolada Nukus shahri atrofidagi mayda sutemizuvchilarning yashash tarzi, targalish hududi,
ko‘payishi, oziqlanishi, tadgiqot qilingan dinamik o‘zgarishlar haqida ma’lumotlar bayon etilgan.

KioueBbie ciaoBa: OHOIKONOTHS MIICKOIUTAIOUINX, PAcIpPOCTPaHEHUE, YIIACTBIH €K, JKENTBIH CYCIHK,
MAaJIBIA TYIIKaHYUK, MOXHOHOTHH TYIIKaH4YUK, CE€pasd II0JICBKA, OOBIKHOBEHHAS CJICIIYIIOHKA, KpaCHOXBOCTas
neCcyaHKa, JO0MOBas MBIIIb.

Pe3lome. B nanHoil crathe mpenctaBieHa wHpopManus o0 oOpasze XH3HH, apeane paclpoCTpaHCHUs,
PasMHOXCHUHU, IMUTAHUU W HUCCICAOBAHHBIX IUHAMHYCCKHUX HU3MCHCHHAX MIICKOIMMUTAIOMIUX B OKPECTHOCTAX
ropoaa Hyxkyc.

Key words: bioecology of mammals, distribution, long-eared hedgehog, yellow souslik, lesser jerboa, hairy-
footed jerboa, grey hamster, common mole rat, red-tailed sand rat, house mouse.

Summary. This article presents information on the lifestyle, distribution range, reproduction, feeding habits,
and observed dynamic changes of mammals in the vicinity of Nukus city.

Kirish. Respublikamiz hududlari ichida Nukus Quloqgdor tipratikan (Erinaceus auritus G., 1770)
shahri atrofi ham bir qgator jonivorlarning yashashi, Ko‘p sonda mustahkamlangan va yarim mustahkam-
ko‘payishi va qishlashi uchun juda qulay makon langan shuvoq, efemer o‘simlikli va boshga turli
hisoblanadi. Umurtqali hayvonlarning targalishi, biotoplarda uchraydi. Tana og‘irligi 250-400 g.
aynigsa fel-atvor xususiyatlariga oid ko‘plab Ozuqasi hasharotlar, qushlar tuxumi, o‘laksalar,
manbalarni, fotosuratlar va videotasmalarni internet mayda kaltakesaklar, ilonlar, o‘simliklar mevasi va
saytlarida uchratish mumkin. Jumladan, vyirtgich urug‘laridan iborat. Yiliga bir marta bolalaydi. Har
qushlar, kaltakesaklar, yirtgich sutemizuvchilarning vyili 4-5 tadan bola tug‘adi. Homiladorlik davri 35-42
ov jarayoni, bu holatda ularning uchish, yugurish kundan iborat. Bolalari yalang‘och tug‘iladi. Bu
tezligi haqida qiziqarli ma’lumotlar keltirilgan. Bular  vaqtda tikanlari kam va juda yumshoq bo‘ladi. Besh
ichida ayrim turlari ov, estetik, ilmiy va iqtisodiy soatdan keyin esa ignalari 4 marta uzayadi. Bir
ahamiyatga ega bo‘lganligi sababli ularni o‘rganish haftadan keyin esa ko‘zi ochiladi. Ikkinchi haftaga
birmuncha keng bo‘lishiga qaramay, hozirgi kunda bu  qaraganda tanasi to‘liq ignalar bilan qoplanadi. Uch
boradagi tadgigotlar davom ettirilmoqgda. haftadan so‘ng bolalari voyaga yetganlari kabi

Respublikamizda umurtqali hayvonlarni o‘rganish  ovgatlanadi. Tipratikanlar uzunligi 45 sm keladigan
borasida birmuncha keng ishlar olib borilgan. Birog bir tarmoqgli in gazishadi. Boshga hayvonlar inlaridan
Nukus shahri hududida mazkur yo‘nalishda rejali ~ foydalanishlari mumkin. Yakka holda hayot kechiradi.
tadgiqgotlar yetarlicha yo‘lga qo‘yilmagan. Ko‘payish davridan boshqa paytlari uyquga ketadi.

Metodologiya.  Sutemizuvchilarni  o‘rganish  O‘z inida dumalangan holda uxlaydi. Tipratikanlar
bo‘yicha tadqgiqotlar Nukus shahri atrofining aholi  ko‘pincha tungi paytlari faol harakatda bo‘lib, ovqat
yashaydigan joylaridan va chetki qismi yoki cho‘l izlab 9 km masofani bosib o‘tadi. Ba’zan yozda ham,
hududlarida yoz oylarida olib borildi. Tadgiqotlarimiz  gishda ham uyquga ketadi.

davomida sutemizuvchilardan 2 ta turkumga mansub Qoraqalpog‘istonda Ustyurt, Qizilqum, Amudaryo

8 tur sutemizuvchilar ro‘yxatga olindi. deltasida va ekin maydonlarida uchraydi [3:286].
Muhokama. Quyida bu turlarning bioekologiyasi Sariq yumronqoziq (Citellus fulvus L., 1823) Biz-

bilan tanishamiz: ning faunamizdagi eng yirik yumronqoziqg. Tanasining
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uzunligi 232-380 mm, dumi 64-120 mm. Cho‘l va
yarim cho‘l hayvoni. Cho‘l o‘simliklarining poyasi,
bargi, tuxumi, piyozchalari va lolalar bilan oziglanadi.
Ovqatining asosini 38 xil o‘simlik tashkil etadi.
Ularga yulg‘un, yantoq, rang, saksovul, sho‘ra,
jo‘xori, beda, sabzi va boshqa o‘simliklar ham Kiradi.
Chuqurligi 3 m, uzunligi 7-8 m oddiy tuzilishga ega in
gaziydi. Doimiy inidan tashqgari vagtinchalik uncha
chuqur bo‘lmagan himoya ini ham bo‘ladi. Uyasi
quruq shox va poya bilan to‘shalgan. Juftlashishi
qishki uyqudan uyg‘ongandan keyin, fevralning oxiri
martning boshida bo‘ladi. Homiladorlik davri bir oyga
yaqin. Bir mavsum davomida urg‘ochilari bir marta
4-13 tadan bola tug‘adi. Bolalari ko‘zi yumuq,
yalang‘och, uzunligi 60 mm, vazni 15 g miqdorida
nimjon tug‘iladi.

Ular inidan aprelning oxiri mayning boshlarida
chigadi. Mayning oxiri-iyunda voyagaetgan yumron-
goziglar, undan keyingi yoshlari gishki uyquga ketadi.
Sariq yumronqoziq vabo kasalligini qo‘zg‘atuvchi
mikroblarni saglovchi vazifasini ham bajaradi.

Qoraqalpog‘istonda  Qizilqumning  sozli-qumli
joylarida, Ustyurt tekisligida va Amudaryo deltasida
uchraydi.

Kichik qo‘shoyoq (Allactaga elater L., 1825)
Tanasining uzunligi 13 sm, dumi uzun 20 sm gacha
bo‘ladi. U o‘simlik tuganaklari, piyozchalari, vegeta-
tiv organlari va tuxumlari, kamdan-kam hasharotlar
bilan oziglanadi.

Barchasi bo‘lib 35 xil o‘simlik turi bilan ozigla-
nadi. Tungi payt faol holatda bo‘lib, kunduz kunlari
inida dam oladi. Juftlashishi uyqudan uyg‘ongandan
keyin boshlanadi va aprel oyining boshigacha davom
etadi. 1-7 bola tug‘adi. To‘ng‘ich bolalari inidan om-
maviy tarzda chigishi va targalishi iyun-iyul oylariga
to‘g‘ri keladi. Qishda uyquga ketadi. Qoragal-
pog‘istonda Ustyurtda, Qizilqumda va Amudaryo del-
tasida uchraydi [1:18].

Jun oyoqli qo‘shoyoq (Dipus sagitta P., 1773)
O-‘rtacha kattalikdagi qo‘shoyoq. Tanasining uzunligi
105-140 mm, orga tirsagi 60-65 mm. Cho‘l hayvoni
bo‘lib, mustahkamlanmagan va past mustahkam-
langan yirik o‘rkachli qumlarda yashaydi. Ovqatini
cho‘l ofsimliklarining tuganagi, piyozchasi, guli,
urug‘i va butalarning shoxchasi, mevasi tashkil etadi.
Hasharotlardan  chigirtka, qo‘ng‘izlarni  yeydi.
Qoraqalpog‘istonda 41 tur o‘simlik bilan oziqlanadi.
Doimiy ini murakkab, chuqurligi 2-3 m bo‘lib, og‘zini
tuproq tiqini bilan berkitib qo‘yadi. Vaqtinchalik ini
biroz sayoz bo‘lib, xavf tug‘ilganda yashirinish,
himoyalanish vazifasini bajaradi. Shomdan boshlab
tuni bilan harakat giladi. Inidan qorong*i tushishi bilan
chiqib, tun bo‘yi kezib yuradi.
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Juftlashishi martda boshlanib, yozning birinchi
yarmigacha davom etadi. Homiladorligi 25-30 kun. 4-
6 ta, kamdan-kam 1-8 tagacha bola tug‘adi. Yozda bir,
kam hollarda ikki marta tug‘adi. Yosh bolalari
iyunning o‘rtalarida paydo bo‘ladi. Ikkinchi sikl
ko‘payishi, gishlab chiqqanlari orasida iyul, avgustda
o‘tadi. Vabo  epizootiyasida  ishtirok etadi.
Qoraqalpog‘istonda  Qizilqumda va  Amudaryo
deltasida uchraydi [3:260].

Kulrang olaqo‘rjin (Cricetulus migratorius P.,
1773) Tanasining uzunligi 96-128 mm. Dumi 20-35
mm. To‘qayzorlarda, cho‘l, yarim cho‘l, yarim
mustahkamlangan qumlarda, qishloq xo‘jalik ekinlari
maydonlarida (bog‘larda, ekin dalalarida) yashaydi.
Yovvoyi o‘simliklardan shuvoq, astragal
o‘simliklarining urug‘i, madaniy o‘simliklardan olcha
danagi, kungabogqar, qovoq, tarvuzlarning urug‘i bilan
oziqlanadi. Hayvonlardan  qo‘ng‘iz,  chigirtka,
chumoli, kapalak lichinkalarinieydi. Harakati shom
tushishi bilan boshlanib, tuni bilan davom etadi. Ini
oddiy tuzilishda, ikkita kirish teshigi, bitta uya
kamerasi va bo‘shliglardan iborat. Mart-aprel oylarida
ko‘payib, mavsumda 2-3 marta bolalaydi. Har
tug‘ganda 3-10 (o‘rtacha 7-8) ta bola tugadi.
Homiladorlik davri 19 kun. Birinchi tug‘ganlari shu
yili ko‘payishda qatnashadi. Qoraqalpog‘istonda
Ustyurtda, Qizilqumda, Amudaryo deltasida va ekin
maydonlarida uchraydi.

Oddiy ko‘rsichqon (Ellobius talpinus P.) Kichik
hayvon. Tanasining uzunligi 100-120 mm. Doimo va
butunlay yer ostida yashaydi. Yer ustiga qisqa vaqtga
va tunda chigadi. Inlari juda uzun va murakkab
tuzilishga ega. Ular 100 m keladigan katta magistral
yo‘ldan iborat va 10-40 sm chuqurlikda joylashgan.
Undan 20-50 m yon tomonda in yo‘llari bo‘ladi.
Urg‘ochilari yil davomida 3-4 marta tug‘adi. Har
tug‘ganda 2-4 tadan bola tug‘adi.

Bog‘larga, bedaga zarar keltiradi va tuprogni
organik moddalar bilan boyitish orqali foyda keltiradi.
Qoraqalpog‘istonda  Ustyurtda, Qizilqumda va
Amudaryo deltasida ekin maydonlarida uchraydi
[2:106].

Qizil dumli qumsichqon (Meriones erythrourus G.,
1823) Tanasining uzunligi 135-170 mm. Cho‘l, yarim
cho‘l hayvoni. Asosiy ozuqasi o‘simliklarning urug*i.
Bahorda yangi unib chiqqan yosh o‘simliklar novdasi,
ildizi va piyozchalari bilan oziqlanadi. Qishga
tayyorlagan ozuqasi o‘simliklarning mevasi, urug‘i,
madaniy o‘simliklarning donidan iborat bo‘ladi.
Ustyurtning gipsli dashtida bu tur 55 tur o‘simlik bilan
oziqlanadi.

Kunduzi va tunda faol. Yozda kechasi va kunduzi,
gishda kunduzi faol bo‘ladi. Ini uncha ko‘p bo‘lmagan
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10-15 uya kamerasidan, zaxira ozuqa to‘plash va
chigarib tashlash bo‘limlaridan iborat. Yil davomida
ko‘payadi, ko‘proq mart-may oylarida. Homiladorligi
24-26 kun, mavsumda bir necha marta nasl qoldiradi.
Har tug‘ganda 6 tadan bola tug‘adi. Yoshlari 4-5 oyda
jinsiyetiladi. Ekinlarni yeb zarar keltiradi. Aynigsa,
g‘o‘zani ozuqa magqgsadida iniga yig‘adi. Vabo
kasalligini ~ tarqatishda  katta  o‘rin  tutadi.
Qoraqalpog‘istonda Ustyurtda, Qizilqumning qattiq,
toshloglarida, o‘rkachli qum barxanlari chetlarida,
Amudaryo deltasida, kam hollarda ekin maydonlarida
uchraydi. Orol dengizida Vozrojdeniye orolida
uchraydi [1:15].

Uy sichqoni (Mus musculus L., 1758) Juda kichik,
keng tarqalgan dominant tur. Janubiy Orol hududida
sinantropik va tabiiy jihatdan yil davomida barcha
fasllarda harakatlanuvchi tur hisoblanadi. Ekin
maydonlarida, daryo bo‘ylarida, qalin to‘qaylarda,
yulg‘unzorlarda, gamishzorlarda, saksovulzorlarda, tik
jar va past jarliklarda, aholi turar joylarida ko‘plab
uchraydi. Uy sichqoni kichik uzun dumli hayvon.
Tana uzunligi 110 mm gaetadi. Ularning ozuqgasi ham
har xil. Tabiatda urug‘ va don bilan oziqlansa, uylarda
va uy atrofidagi tomorgalarda barcha ozuqa turlari
bilan oziglanadi. Ini juda oddiy, 2-3 ta kirish yo‘lagi
bor, chuqurligi 25-30 sm. Uy sichqoni juda
ko‘payuvchan va ko‘p nasl beradi. Harakatchanligi
uchun qulay sharoitiga qarab uylarda yil davomida
ko‘payadi. Homiladorligi 20 kun. Har tuqqanda 13-14
tagacha bola tug‘adi. Bu tur don mahsulotlariga juda
katta zararetkazadi. Qoraqalpog‘istonda Qizilqumda,
Ustyurtda va  Amudaryo  deltasidagi  ekin
maydonlarida, aholi turar joylarida uchraydi [4:230].

Tadqiqot natijasi. Tadqiqotlar = davomida
sutemizuvchilar sinfiga mansub hasharotxo‘rlar
turkumiga kiruvchi turlar 1, kemiruvchilar turkumiga
kiruvchi turlar 7, yirtqich sutemizuvchilar turkumiga
kiruvchi turlar esa 1 turni tashkil etdi (1-jadval).
Ro‘yxatga olingan barcha turlarning bioekologiyasi
adabiy ma’lumotlarga asoslangan holda ochib berildi.

1-jadval. Nukus shahri atrofidagi
sut emizuvchilar

Ne Lotincha nomi O’zbekcha Son
nomi i
1 | Erinaceus auritus G., Quloqdor 6
1770 tipratikan
2 Citellus fulvus L., Sariq 2
1823 yumronqoziq
3 Allactaga elater L., Kichik 3
1825 go’shoyoq
4 Dipus sagitta P., Jun oyoqli 1
1773 go'shoyoq
5 Cricetulus Kulrang 5
migratorius P., 1773 olaxurjun
6 . . Oddiy
Ellobius talpinus P. ko’rsichqon 2
7 Meriones .. .
erythrourus G., Q|2|I_dumI| 7
1823 gumsichgon
8 Mus mlu%:glus L. Uy sichgoni 21
Jami: 44

Xulosa. Tadgiqgot natijalariga ko‘ra 2024-yil may-
iyul oylarida Nukus shahri atrofidan sut emi-
zuvchilarning 8 turga mansub jami 44 osobi kuzatildi.
Ulardan, Quloqgdor tipratikanni (6 osob) Nukus shah-
rining aholi yashaydigan uy atroflaridan iyun oyida
kechki soot 20% dan o‘tgan paytlari uchratdik. Sariq
yumrongozigq (2 osob), kichik go‘shoyoq (3 osob),
jun oyoqli go‘shoyoq (1 osob), kulrang olaxurjun (2
0sob), oddiy ko‘rsichgon (2 osob), gizil dumli qumsi-
chgon (7 osob), uy sichqoni (21) turlarinini esa aholi
yashaydigan joylardan uzogirogda cho‘l hududlaridan
uchratdik.

Xulosa qilib aytganda, biologiya darsida umurtgali
hayvonlar vakillarini o‘qitish orgali ta’lim-tarbiya ber-
ish natijasida umumiy o‘rta ta’lim muassasalarida
o‘quvchilarni o‘gitish orgali o°zini gamrab olgan ona
tabiatining gadr-gimmatini tushunishga, undan tejamli
foydalanishni to‘gri uyg‘unlashtirishga, biologik xil-
ma-xillikni saglash muammosini gonun doirasida hal
etishga imkon beradi.
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Pe3tome. Makomnaga KopakaJlnmoFHCTOH axONHCH CaJOMATIUTH KYpCATKUWIAPHHUHT aTpO(-MyXHUT OWiiaH
y3apo OOFIMKJIMIMHHA TaXJIMJ KWIWII HaTHXKalapu KypuO yuKwiraH. AXonu opacuja Hadac OJNHII ab30JIapH
KacaJUIMKIIapd TUHUMHUKACHHUHT KUECHIA TaXJIWIHA IIYHU KypcaTaJuKd, Hadac OJUII ab30JIapH KacaJUTHKIAPH
JapaXaCHHUHT Ce3WIApHH YCuImM Ky3atwiamokna. Kanyowit OponOyiin MuHTaKacuaa TaOWMHid MYXUTHHHT
OKOJIOTUK MYBO3aHATHMHHUHT 6y3I/IJ'H/IHII/I AXOJIMHUHT KacCaJJIaHWII XOJIaTUHU CE3WJIapJIu Jdapakala OeJruianm
AHUKJIAHIH.

KuaroueBble ciioBa: 3J0pPOBLC HACCJICHHA, OKpYyKaromiasa Ccpe/ia, aHTPOIIOICHHOC BOSHGﬁCTBIfIC, 3arpsi3HCHUC,
3a00J1€BaEMOCTb.

Pe3iome. B cratne paccMaTpUuBarOTCA pE3YyJIbTAThI aHAJIM3a B3aMOCBA3U nokasarejie 310pOBbA HACCIICHUA
Kapakannakcrana c oxpyxaromeil cpemoil. CpaBHUTENbHBIM aHaNW3 AWHAMHKHA 3a00JI€BA€MOCTH OPIaHOB
AbIXaHUs CPEAN HACCJICHUSA ITOKa3aJl, 4TO Ha6J’IIO,E[aeTCH 3HAYUTENHLHBIA POCT YPOBHs 3a00JIEBAEMOCTH OpraHoB
JBIXaHUsA. Y CTAaHOBJICHO, YTO HApYIIEHHWE SKOJOTUYECKOTO OajlaHnca MpUPOTHON cpelbl B peruoHe HOxHOTO
HpHapanLﬂ B 3HAUNUTEIILHOU CTENEHU OIIpEACIIACT 3a00JIEBAEMOCTH HACEJIEHU.

Key words: public health, environment, anthropogenic impact, pollution, morbidity.

Summary. The article examines the results of the analysis of the relationship between the health indicators
of the population of Karakalpakstan and the environment. Comparative analysis of respiratory morbidity
dynamics among the population showed that there is a marked increase in respiratory morbidity. It has been
established that disruptions in the ecological balance of the natural environment in the South Aral Sea region
largely determine the state of the population's morbidity.

Beenenne. IIpoGiema B3aHMOOTHOLIEHUH B nmocneanune roapl BHUMaHHE YYEHBIX BCEX CTPaH
YEJIOBEYECKOro O00LIeCTBA € OKPYXAlOWeH Cpelodl  mupa Bce GOIbIe IPHBIEKAIOT M3MEHEHHS MOTOIHBIX
TpeOYIOT ~ HEOTIOKHBIX — PCIICHHI,  yCICIIHOCTh YCIIOBUI M HEPEJKO CBSI3aHHBIE C HUMH 3arps3HEHHS
KOTOPBIX HANPAMYIO 3aBHCHT OT TOHMMAaHMA CYTH  aryochepHOro Bo3AyXa, MPEACTABISIOLIME 3HAUM-

CIOAHBIX B3aNMOCBI3CH 3Konorgq%c1<nx Y TenpHBIN pUCK 1A 370pOBbA HacesieHus. Tak, TpH
COLMAIbHO-OKOHOMHYECKHX ~cucreM. HaGmopaemoe o o o epaType BO3IyXa OTMEYaeTCs

HapacTampllee TEXHOICHHOE BO3ICHCTBUE HA IIPHUPO, o
P » A PHPOLLY 3aMCTHBIN POCT KOHUCHTPAIUN XUMUUYCCKUX BCIICCTB,

W YelloBeKa, OTpUIlATeNIbHAs JAWHAMUKA jaeMorpadu-
. . TUIHWYHBIX JJIS 3arpsA3HEHHs] aTMOC(EpPHOro BO3IyXa
YecKHX IoKazarenel, OOBEKTHBHO (DUKCHPYEMBbIi
KpYTHBIX TOpozoB [2, 4, 7, 8].

pocT 3a00JIeBaEMOCTH HAceJIeHHUs, B IEPBYIO OUYepeb,

WHJ(yCTPHAJLHBIX ~ PA3IMYHBIX ~ PETHOHOB  MHpA, B xozme paccmoTpeHus MpoOneMbl «denoBeK —
00yCIIaBIMBAET AKTYaJIbHOCTh OOBEKTHBHOM Hayyno  OKPYXKaromias Cpeia» Mbl BIUIOTHYIO MOJOIITH K BOII-
00OCHOBAaHHON OIEHKM BO3JEUCTBUS KOMIUlekca POCY O BCPOATHOCTH BO3HUMKHOBCHM: 3aboneBaHui
(l)aKTOPOB cpeasbl u 300POBbsA yeJioBeKa Ha 101 BOSHeﬁCTBHeM Q)aKTOPOB oxpyma}omeﬁ Cp€abl, K
pernoHaIsHOM ypOBHE |5, 6]. npo0iemMe OLEHKH U MHTepIpeTalyu pucka. B csszu ¢
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STUM HEOOXOAMMO HAIOMHUTH, YTO (PYHIAMEHTAITh-
HOM TpoOJIeMO¥ OIICHKW BO3ACHCTBHUS SBISETCS TO,
YTO XOTS HEraTWBHOE BIMSHHUE TOTO WM HWHOTO
(akTOpa OKpYyKalolIel Cpeabl HCIBITHIBAET OOJBIIOE
KOJIMYECTBO JIFOJIEH, TOJMBKO YacTh M3 HHUX UYyBCTBH-
TEJIbHBl K JTAHHOMY BO3JEHCTBHIO (TPYIIBI PHUCKA)
[2, 5]. [IpencraBneHne 00 amamnTalIOHHOM pe3epBE
HEOOXOIMMO paccMaTpuBaTh BO BPEMEHH. OTO
O3HayaeT NMPUMEHEHNE OHTOT€HETHYECKOIro MOJXO0/a,
MTO3BOJISIONIETO MPENCTABUTh OMOJOTHYECKYIO JKHU3HB
WHAWBHUA KaK IIeTb COOBITHIA, MOHIKAIOMINX WIN
MOBBIIIAIOMINX €T0 aJanTaldOHHBIE BO3MOXHOCTH K
BO3/ICHCTBHIO HACTOSAWIMX M Oyaymux ¢akropos [4,
6]. Ilpu aTOM cumTaercs, 9TO YpOBEHb BO3IEHCTBH
TaKuX COOBITHI Ha aJaNTallMOHHBIA pe3epB 0OpaTHO
MPOTIOPLIMOHANIEH BPEMEHH MEXIY YIOMSHYTHIM
SMHU300M HWHIUBHUIYaJbHOTO Pa3BUTHS CyOBEKTa H
MOMEHTOM BO3JIEHCTBHS H3y4aeMoro Gakropa.

OKOJIOTUYECKHA KpU3UC ApajbCKOrO0 PEruoHa, B
TOM 4HCJIE MpOOJEeMBbl 3arps3HEHHS OKpY’Karolieh
Cpeabl SBISETCS OJHOM U3 CaMBIX CIIOKHBIX MpoOieM
riobanpHOTO  Xapaktepa. MccnemoBaHWs —yYEHBIX
MOCTIEAHNUX JIET TIOKa3bIBAIOT, YTO KAYE€CTBO MUTHEBOU
BOJIbI OKAa3bIBAeT 3HAUMTENIbHOE BIMSIHNE Ha 310pPOBbE
HaceJIeHUsl. AHaJIN3 CAHUTAPHO-3IUAEMHUOJIOT HYECKON
CUTyaIlill B pechmyOJMKe TOKas3all, 4TO B TOCJeIHee
NECSITHIICTHE OTACNbHBIC ITOKA3aTeIH, XapaKTepU3y-
IOII[ME COCTOSIHHE 3/I0POBBSI M OKPY)KaIOLIEH Cpensl,
OCTaBAITUCh HEOJIATONOIYYHBIMU U HE UMENU TEHJICH-
LMY K ynyduienuio [9, 10].

Bricoxmiee nHO Aparna SIBIS€TCS OXHUM M3 MOIII-
HBIX TIOCTAaBIIUKOB a’po3o0iicii B aTMocdepy 3emin.
JanbHOCTB TepeHoca STHX JUCIEPCHBIX YacTull Oec-
npenenpHa. JlokazaHO, 4TO €XeromgHo B aTtMochepy
BETpaMU NOJHUMAETCA OT 15 10 75 MJIH. TOHH INBUIH.
3a mocnemHUe NECSTUIETHS KOJMYECTBO IMBUILHBIX
IHeW B rojy Ha Tepputopun Kapakanmakcrana yse-
mruminock co 100 no 180 [10]. OcHOBHOE KOJIMYECTBO
MBUIEBBIX Oyph M TIBUIEBBIX JHEH NPUXOIUTCS Ha
TIepHOJT C Mas IO OKTIOPH (puc.1).

YcbixaHue ApanbCKOro Mopsi U3MEHHWIIO KIIMMaTH-
4yecKylo 00cTaHOBKY peruoHa. IlepBonauanbHo Apan
SIBJISUICSL CBOETO POJa PEryjsiTOpOM TeMIepaTypbl H
BnaxXHocTn Bozayxa [11]. MHcmapsrommiics ¢ ero
aKBaTOPHHU CTOJO BOJSHOTO TMapa CIYKWI IUTOM Ha
MyTH TPOHWKHOBEHUS B  HHU30BbI AMydapbu
ceBepHbIX BeTpoB. Cwmsrdaromiee AbIXaHHE MOPS
YMEHBIIAT0 CYXOCTh KIIMMaTa, yMEpsIo >Xapy H
3UMHIOI0 CTYXYy. BeTpoBOli BBIHOC COJIell ¢ IOCTaK-
BanbHOM cymm (IIC) Apanbckoro Mopsi, CHocoOCTBY-
€T 3aCOJICHHIO MTOYB U ABJSIETCS (PaKTOPOM M3MEHEHUS
KITMMAaTUYECKUX XapaKTEepPUCTHK t0xHOTo [IpHapanbs

[10].
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Vs b .
A rve
Puc. 1. Bemposoti binoc conetl — CUHME3UPOBAHHOE
uzobpascenue (1-3 kananot) co Cnymnuxa TERRA
(2018) (www.aralsea.com)

[TpuMepoM OMyCTHIHMBAHHS 3a CYET HapyLICHUS
BOJHOTO OamaHca SBISETCS  OCYIIEHHOE  JIHO
Apanbckoro Mops, 00pa30BaHHOTO O]l BIASHUEM
HEIOCTATOYHOTO0 TOCTYIUICHHST 00beMa IOBEPXHOCT-
HOTO cTOoKa 1o pekam Ceipmapsu U AMmymapsu. M3-3a
neduIuTa BOAHBIX PECYpPCOB B Tpenmenax OacceitHa
Apanbckoro mopst Obiio ocymeno Oomnee 200-250
MEJIKHX W CpPEeIHUX 03P M BOJOEMOB. ApajbCcKOe
MOpE B pe3yJbTaTe YCUICHHON HPPUTAIH MTUTAOIIAX
ero pek morepsuio 85% cBoei BOJIHOI TOBEPXHOCTH, B
pe3yibTaTe 3TOr0 Ha MecTe OBIBHIIETO MOPCKOTO JHA
oOpa3oBanachk mycThIHS Apankym. Takke W3MEeHUIICS

MHUKpPOKJIIMAaT peruoHa B CTOPOHY  YCHICHUSA
KOHTHHEHTAJIbHOCTH,  YTO  YCKOPHJIO  3PO3HIO
OpUOpPEXXHBIX  3eMenb. BblsgBIeHHE NpUUMH U
MOCIEACTBAA  W3MEHEHUs KIuMara M OIEHKa

COOTBETCTBYIOIUX UM 3()(DEKTOB SBJSICTCS CIIOKHOM
3a/1auel, pemaeMoil B HaCTOAIEe BPEMS € ITOMOILBIO
KIIMMATHYECKUX MOJIeNeid. Ad3po30ibHBIN  (popcHHT
kimuMarta B [Ipuapanbe ¢ reHe3rcoM o0OMX THUIIOB HE
JIOCTYIIEH TPSAMBIM HM3MEPEHUSIM U MOXET OBITh

KOJIMYECTBEHHO OLICHEH TOJIBKO METOAAMHU
MaTeMaTU4ecKoro Mmoaenuposanus [11].
Martepuagl U MeTOAbI HccenoBaHuii. B

KayecTBE OOBEKTOB HCCIEOBaHUSI ObLIM BBIOpaHBI

Bce 15 paitonoB Pecnyomuku Kapakanmakcran
(Myitnakcku#i,  Kynrpagckuii,  KaHIBIKyJIbCKHH,
[ITymaHnaiickuii, XODKEINHCKUM, Hyxkycckuii,
Kerenmiickuii, Yumbarickuii, bozartayckuii,

Kapay3sskckuii, TaxTakynslpckuil, AMyIapbHHCKHH,
Bbepynuiicknit, TypTKynbCcKuiA, DIUTMKKAITNHCKAN).

[IpeameroM uccinenOBaHUS SIBISIIMCH IapaMeTphl
KadecTBa (HaKTOPOB cpensl obuTanus (aTMOc(epHbIi
BO3/IyX, TIOYBA, BOJAA) W I[IOKA3aTelIH 3JI0POBbS
B3pOCIIOTO HACEJICHUS B JIWHAMUKE 3a IATh JieT. [Ipu
BBIMOJIHEHUM  PaOOTBl  HCHOJNB30BAaH  KOMIUIEKC
COBPEMEHHBIX COIMAIBHO-IKOJIOTHYECKHX, (PH3HKO-
XMMUYECKUX,  THTHEHUYECKHUX,  CTATUCTUYECKUX
METO/I0B HCCIICAOBAHMS.

Anamm3z  3a0oneBaeMOCTH  TPOBOAMICS B
COOTBETCTBUU ¢ «PYKOBOJICTBOM IO MEXIyHApOIHOU




CTaTUCTUYECKON KiacCUpuKanmuu OOJe3HEH, TpaBM U
npuarH  cMepTHocTH»  [12]. CTaTtHCcTHYECKyIO
00pabOTKy M aHaIM3 JaHHBIX MPOBOJWIMA C HCIIOJNb-
30BaHUEM TNpHKIanHON mporpammbl Microsoft Excel
Statistical 6.0 B cpene Windows. J[lnsg kaxmoid
BBIOOPKH PACCUUTHIBAIN CPEIHIOI0 apru(hMETHIECKYIO
(M),  crapmaptHyto  omumbOky (M).  OueHky
JOCTOBEPHOCTH  pa3iHuuil MEXIy HU3ydaeMbIMU
BEITMYMHAMH TPOBOIWIHA 10 t-KpuTeprto CTBIOEHTA.
Amnanus B3aUMOCBSI3M  MEXIYy  H3y4yaeMbIMU
MOKa3aTelsiMd ~ MPOBOJIWICS C  HCIOJIb30BAHUEM
ko3 durmerTa panroBoii koppeisaiuu CrimpmeHa.

PesyabTaTtel W ux oOcy:xkaenme. B mocnennue
roAbl 0COOYIO aKTyaJIbHOCTh MPHOOPETAIOT BOIPOCHI
BIUSHUS W3MEHEHWS KIMMAaTHYecKuX (aKTOpOB Ha
COCTOSIHHE 3/I0pOBbE HaceleHus. Peaknmum U
COCTOSIHMSI 4eJIOBeKa, OOYyCJIOBJCHHBIC JCHCTBHEM
MOTOMHBIX ()aKTOPOB, MOTYT pacCMaTPUBATBHCS Kak
paccTpoiicTBa (hm3HoIOTNYECKUX MEXaHU3MOB
a/lanTalny, CIEACTBUE OCTPOTO METEOPOIIOTHIECKOTO
cTpecca, MpUYeM HeOJAaronpusATHOS BIUSHUE ITOTOIbI
CBSI3aHO HE CTONIBKO C a0CONOTHBIMH 3HAYCHUSMHU
METEONapaMeTpoOB, CKOIBKO C WX  PE3KUMH
U3MCHCHUAMMU, MMPEABABIAIOIIUMHA ITOBBIIIICHHBIC
TpeOoBaHUS CHUCTEMaM,  IIOJJEPKUBAIOIIIM
romeoctas [9].

Hamu POaHaTU3UPOBAHBI MoKa3aTein
3a00J€Ba€MOCTH HAaceNieHHUs OOJIe3HSMH  OpPraHoOB
IBIXaHWST B CEBEPHBIX, IIEHTPAIBHBIX W FOKHBIX
paiionax PecnyOnuku Kapakannakcras (puc.2- 4).

K

300 CeBepHbie paiioHbl PK
250
200
150

100

50

0
2000 2002 2004 2006 2008 2010 2012 2014 2016 2018 2020 2022 2024

MyiiHak Yumbait KyHrpag Kereitnu

T K

Puc. 2. Juuamuxa 3aboneeaemocmu opeanos ovixa-
HUsL cpeou HaceNleHusi Ce6epHbIX pauionoe Pecnybnuxu
Kapaxannaxcman
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Wymanait e HyKyCCK. P/H
Puc. 3. Junamuxa 3abonesaemocmu opeanog
ObIXAHUSL CPeOU HACeNeHUsl YeHMPATILHBIX PALLOHO8

Pecnybauxu Kapaxainaxcman
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Puc. 4. lunamuxa 3abonesaemocmu opeanos
BIXAHUSL CPEOU HACENEHUS IOHCHBIX PATIOHO8
Pecnybauxu Kapaxainaxcman

CpaBHUTENBHBIHN aHaIu3 JTIMHAMUKHI
3200J1€Ba€MOCTH OPTaHOB JIbIXaHUS CPEIU HACEIICHUS
CEBEpHBIX pailoHOB mokazan, 4ro ¢ 2018 rona

HaOnronaeTcss  BBIPAKCHHBIH  MOIBEM  YPOBHSA
3a0051eBa€MOCTH OpraHoB JbIxaHus. OCHOBHas HOJSA
JKUATETEH, MOABEPKEHHBIX JAHHOU rpyImme
3a00NeBaHUil TPUXOAWTCS Ha TaxTaKyNBIPCKHA,
Kannpikynasckuit u Kynrpaackmuit panoHbl
Kapakannakcrana.

[IpoBeneHHBI aHAMU3 MOKA3ad, YTO AJIS JKUATEIEH
LEeHTpalbHbIX pailoHoB KapakanmakcraHa B OCHOBHOM
MOJIBEPKEHBI OOJIE3HSM OpPraHOB [BIXaHUS >KUTEIH
[lymanaiickoro u Hykycckoro paiionoB Pecmybnuku
Kapaxkanmakcran (puc.4.8).

PaccmaTpuBas JTUHAMUKY 3200J1€BaEMOCTH
OpraHoOB JIBIXaHUS CPEIH HACEJICHUsS IOKHBIX pallOHOB
Pecniybnuku KapakanmakctaH MOXKHO OTMETHUTh, YTO
OCHOBHasi J0is 3a00NeBHIMX IPUXOJAUTCS  HA
OmnmukkanuHCKud U TypTKynbckuil  pailoHBI
Kapaxkanmakcrana (puc.4.9).

Takum 00pa3oM, YYWTHIBAS BBIIICHU3I0KEHHOE,

MOKHO KOHCTaTHPOBATH, 9TO HapyIIeHUs
9KOJIOTHYECKOI0 PAaBHOBECUSl INPHUPOIAHON Cpedpl B
pernone IOxnoro Ilpmapanes omnpeaensioT B

3HAUUTEJILHON CTENEHH COCTOSHME 3a00JeBaeMOCTU
HaceleHHsA. B Takux ycioBHAX 0co0yl BaKHOCTh
NpUOOPETAIOT KOMIUIEKCHBIE HCCIEJOBAaHHS —THIIA
ME/IMKO-9KOJIOTHYECKOTO, UTOT€HETUYECKOTO,
TE€OXUMHUYECKOTO, DKOJIOTHYECKOTO MOHHTOPHUHTA,
KOTOpbIe OBl MO3BOJIMIIM paciIMpoBaTh MEXaHHU3MBI
MoOMIM3aK (YHKIIMOHANBHBIX PE3EPBOB UEIOBEKA

[1,2,5].

OTtpuiarenbHbie JKOJIOTHYECKUE (hakTopsI
aHTPOTIOT€HHBIX BO3/ICHCTBHIA SIBIISTFOTCS
ryOUTEIbHBIMA HE  TOJBKO JJII  HBIHEITHETO
MIOKOJIEHUS], HO ¥ CITIOCOOCTBYIOT CHHKEHHUIO PE3EPBOB
3MI0pOBbSl Ha  HMHIUBUAYAIBHOM  YpPOBHE, 4YTO

OIpeNIeJIIO BBICOKYIO CTEIEHb Icuxodusnonoruye-
CKOI0 M TE€HETUYECKOI'0 HAMPSHKEHUS, CTUMYIUPYS
pocT crneuupuuecKord MaTOJIOTUH, U CHOCOOCTBYIOT
MOSIBJICHUIO HOBBIX (DOPM 3KOJIOTHYECKUX OoJie3HeH

[4].
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FUNCTIONING OF THE BIOTA IN THE SOUTHERN ARAL SEA REGION
UNDER MODERN CONDITIONS
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Nukus State Pedagogical Institute named after Ajiniyaz

Tasnu cy3aap: Opon WHKHPO3W, Aerpamarcus, xaHyomit OponOyiu MHHTaKacH, SKOJIOTHUK, OMOJIOTHK
XUJIMa-XUIUINK, SKOTU3HM, OHOTA.

Pe3rome. Maxona xo3upru mapoutaa >kanyouit Opos IeHTH3u OMOTACHHUHT WIIUTAITMHY YpraHaad. YHaa
TaOUUK Ba AHTPOIIOI'€H OMUJUJIApDHUHI' MUHTaKa 3KOTU3UMIIAPUHUHI XO0JIaTU Ba TY3WJIHIIHNIA TabCUPH TaXJIHJI
kurHaau. OMTUHTaH MabIyMOTIap aTpod-MyXUT MOHUTOPHHTH Ba OMOTaHUHT OapKapOPIUTHHE Oaxojall YayH
UOIJIATUJIWIINA MYMKHH.

KuarwueBble ciaoBa: ApanbCkuil  Kpu3uc, Jerpajauuu, toxkHoe [Ipuapanbe, 9KOJOTMYECKUH,
O6uopazHoobpasus, sKocucTeMa, OuoTa.

Pe3lome. B crathe paccmarpuBaeTcs ¢yHKIuMoHUpoBaHUe OMOTHI HOxHoro Ilpuapanbs B COBpEeMEHHBIX
YCIIOBUSIX. AHANU3WUPYETCs] BIUSHHE NMPUPOTHBIX W AHTPOIIOTEHHBIX (DAKTOPOB HA COCTOSIHHE M CTPYKTYPY
9KOCUCTEM PETHOHA. HOJ’Iy‘IGHHHC JaHHBIE MOT'YT OBITH HCIIOJIb30BaHbI IUIsT OKOJIOTMYECKOI'0 MOHUTOPUHTA U
OLIEHKH YCTOMYMBOCTH OHOTBHI.

Key words: Aral crisis, degradation, Southern Aral Sea region, ecological, biodiversity, ecosystem, biota.

Summary. This paper examines the functioning of the biota in the Southern Aral Sea region under current
conditions. The influence of natural and anthropogenic factors on the state and structure of the region's
ecosystems is analyzed. The data obtained can be used for environmental monitoring and assessment of the
biota's sustainability.

AKTyaJbHOCTb MCCeI0BAHMA. APATLCKUN KpH- Brenenue. FOxnoe Ilpuapanse B nmponuiom npea-
3UC SBJSIETCS OJHUM W3 KPYNHEHIINX 3KOJIOTHYECKUX  CTaBJISI0 cOOOW BBICOKONPOAYKTHUBHYIO JEIbTOBYIO
KaracTpo() COBPEMEHHOCTH M NPUBEN K IIIyOOKOMY 30HY ¢ OOraTbiM BHAOBBIM pa3zHooOpazueM (iopbl U
HapYIIEHHUIO JTWHAMHYECKOTO paBHOBecHsi dkocucTeM  (ayHbl. OJHaKO B pe3yibTaTe MacIITAOHBIX THAPOIIO-
Oxnoro Ilpuapanbs. Ycbixanue ApajgbCKOro MOpPS, THYECKHX M KIMMaTHYECKUX U3MEHEHHH IKOCHCTEMBI
COKpallleHHEe pPEYHOro CTOKAa, 3acOJCHHE II0YB, PETHOHA TNOJBEPIVINCH 3HAYUTEIBHBIM CTPYKTYpHO-
YCHJICHHE TIPOIIECCOB OMYCTHIHUBAHMS U BEIHOC COJIe  (DYHKIIMOHAILHBIM TpeoOpa3oBaHusiM. CoBpeMEeHHOE
C TMOCTaKBaJbHOW CYHIM OOYCIOBWIIM JIETPAJAllMI0  COCTOSIHUE MPUPOJHBIX KOMIUIEKCOB XapaKTepU3yeTCst
MPUPOAHBIX KOMIUIEKCOB, CHIDKEHHE OMOpa3sHoOOpa-  Jerpajanuedl BOAHO-OONOTHBIX YrOAWH, COKpalle-
3Usl U WU3MEHEHHE KIMMAaTHYECKUX XapaKTEPUCTUK HHEM YHCIEHHOCTM W apeajoB MHOTHX BHJOB
pernoHa. DTH TPOIECCHl OKAa3bIBAIOT KaK JIOKANbHOE, JKMBOTHBIX, a TaK)Ke HapyIIeHHEeM TPOPUIECKIX
TaK M CUCTEMHOE BIMSHUE Ha IIOYBEHHO-  CBs3eH.

KJIMMaTHYeCKHEe YCIIOBUSI M COCTOSIHUE OMOTHI [7] . B aT0#i cBA3M 0COOBI HAyYHBIH M MPAKTHUECKUH
Oco0yro TpeBOTY BBI3bIBAET yTpaTa TEHETHUECKOTO  WHTEpEC MPEICTABISAET HWCCIEAOBAaHHUE BO3AEWCTBUS
W BHJOBOTO Pa3HOOOpa3Hs >KUBOTHBIX, YTO BEJET K  aHTPOIOTEHHBIX (bakTopoB Ha ITyCTHIHHBIE

CHIDKCHHIO YCTOMYMBOCTH SKOCHCTEM, HApYIICHHIO JaHJmadTbl ¥ 3aKOHOMEPHOCTEH M3MEHEHUs (ayHbI,
9BOJIIOLIMOHHBIX TPOIECCOB M YIpo3€ BBDKMBAHHSA B TOM YHCJIE COOOIIECTB MEITKHUX MIIEKOMHTAIOIIHX.
OTIENbHBIX BUAOB. B ycmoBusx Bospactaromero CooOmecTBa TphI3YHOB, Kak OJHa U3 HamOojee
AQHTPOIIOTEHHOI'O [JaBJIeHUA W JeQHUUUTa BOAHBIX  MHOTOYMCIICHHBIX M YyBCTBUTEIBHBIX K M3MEHEHUSIM
PECYpCOB BO3HUKAET HEOOXOAUMOCTh KOMIUIEKCHOTO  Cpelbl TAKCOHOMHYECKHX TpYII, MOTYT CIYXXHTh
M3y4YeHHs TpaHCPOPMAIU TPUPOJHBIX JKOCHCTEM  HMHIMKATOPAMH YCTOHYHWBOCTH DKOCHCTEM U CTEIICHU
IOxuoro Ilpuapanbst ¥ OueHKH S(GQGEKTHBHOCTH  aHTPOINOTeHHOro Bo3aeicTBus[4,8].
MPUPOAOOXPAHHBIX MEPOIPUSTHH. Okocucremsl HOxuoro [lpuapanss paccmarpuBa-
I0TCSI Kak 9KOJIOTHYECKHE JIUCCUIIaTUBHBIE

72




CTPYKTYPHI, B KOTOPBIX MPOCTPaHCTBEHHO-BPEMEHHAs
W CTPYKTypHas JAWHAMHUKa OWOTHI OIpenesieTcs
CJIOKHBIMH B3aUMOJICHCTBUSAMH MEXKITy TOITYJISIIUSIMHU
U a0UOTHYECKMMH KOMIIOHCHTaMU Cpelbl. AHau3
CTPYKTYPHO-(YHKIIMOHAIBHBIX ~TIApaMETPOB  CO00-
IIECTB TMO3BOJISIET OIIGHUTh BHIOBOE OOTaTCTBO,
CTPYKTYpPY  JOMUHUPOBaHUS M  YCTOWYHBOCTH
9KOCHCTEM K TPUPOAHBIM W  AHTPOIIOTEHHBIM
HapymeHusM [8].

Marepuaasl u Meroabl. lccienoBaHue HOCHUT
AHAJIMTUKO-0030PHBINA  XapakTep W OCHOBAaHO Ha
00001IeHnN pe3yIbTaToB MHOTOJIETHUX
9KOJIOTMYECKUX U MOHUTOPHUHIOBBIX HCCIICIOBAHHMIA,
BBITIOJTHEHHBIX B 3KocucTemax lOxuoro Ilpuapanss u
Ha mmiaro YcriopT. Mcnonb3oBanuch AaHHBIE IO

COCTOSIHUIO ~ MOYBEHHO-KJIMMATHYECKUX  YCIIOBHI,
Oouopa3HooOpa3uto ¢Guopsl U ¢dayHbl, a TakkKe
CBEJICHUS 0 TpaHchopMaIHsIx TPUPOTHBIX

maHAmapTOB TOA BO3IEHCTBHEM aHTPOIOTEHHBIX
(hakTOpOB.

Ocoboe BHUMaHHE YACTSIOCh aHAIU3Y COCTOSHUSA
BOJHO-OOJIOTHBIX YTOIMM, ITyCTBIHHBIX AKOCHCTEM W
COOOIIECTB MEJIKHUX MIIEKOIUTAIOMINX, a TaKXe
OIICHKE pOJIM a0OPUIeHHBIX M PEIKUX BHJIOB Kak
WHAWKATOPOB YCTOMYMBOCTH MPHPOIHBIX COOOIIECTB.
B pabore Takke WCHOIB30BAaHBI  MaTEPHAIBI
HAI[MOHAJBHBIX M MEXKIYHAPOIAHBIX MPOTpaMM IO
BOCCTAHOBJICHHUIO dKOcHCTeM [Ipuapanbsi.

Pe3yabTaThl. PesynbraTel aHanmm3a TMOKa3bIBaIOT,
9TO HauOoliee ySI3BUMBIMU dKocucTeMamu HOxHOTO
[Mpuapanbst B yciaoBHSX JAeUIMTA BOIAHBIX PECYPCOB
SIBIITIOTCS  BOAHO-00IIOTHBIE yroabsi. K OCHOBHBIM
yrpo3aMm i BETJAHIIOB OTHOCSTCS MallOBOJHE,
3aCyXd, BBDKUT'AaHHE  TPOCTHHUKOBBIX  3apOCIICH,
OpaKoOHBEPCTBO, HENETalbHAS 0XO0Ta, PHIOOJIOBCTBO U
WHTEHCHBHOE CKOTOBOACTBO. Hecmorps Ha 23TO,
peanmszyembie ¢ Hadaiga 2000-x T0J0B Mephl IIO

BOCCTaHOBJIEHUIO THAPOJIOTHYECKOTO pexuma
CII0COOCTBOBATU JaCTUYHON cTabmIn3anuu
NPUPOAHBIX  KOMIUIEKCOB W BO30OHOBIICHHIO

PBIOOXO3HCTBEHHOH JIEATEILHOCTH.

Ha ocymeHHom aHe ApajabCKOro MOpsi aKTUBHO
MPOBOJATCA JIECOMEIMOPAaTUBHBIE MEPONPUATUSA C
HCMOJIb30BAHUEM COJIE- M 3aCyXOyCTOMYMBBIX BUJIOB
pacTeHHH, YTO CIIOCOOCTBYET 3aKPEIICHUIO MECKOB H
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HACTOSIILEMY BPEMEHH JIECHBIE HAcaXIEHHs CO3IaHBbI
Ha IJIOIIAZH HECKOIBKUX JIECSTKOB ThICSY FE€KTAPOB.

[Inato VYcriopT, XapakTepusylolleecs APEBHUM
MPOMCXOXKICHHNEM U BBICOKHM YPOBHEM DHIIEMH3MA, B
MOCJIETHUE NECSTUICTUSI MOABEPraeTCsl yCUICHHOMY
AQHTPOIIOTCHHOMY  BO3ZICHCTBHIO, CBSI3aHHOMY C
JOOBIYel TOJE3HBIX MCKONAEMBIX M Pa3BUTHEM
WHPPACTPYKTYpPHl. DTO MPUBOIUT K TpaHchopmarmu
nmaHammaToB, N3MEHCHHUIO PACTHTEIBHBIX COOOIIECTB
U CHIDKCHHIO OuomnpoayktuBHocTH (aynsl [11, 12,
13].

IToxa3zano, 4To B c1a0OHAPYLIEHHBIX SKOCHCTEMAX
BBICOKas HATUBHOCTh Ooropa3HooOpas3us
o0ecrieynBaeT YCTOMYMBOCTh MPUPOIHBIX COOOIIECTB
U MpPEIATCTBYET BHEAPEHMIO AaJIBEHTHBHBIX BHIOB.
Penxue abopureHHbIE BUJBI BBITIOJIHSIOT
«TIOJICTPAaXOBBIBAIONIYIO» (YHKIUIO, OJHAKO UMEHHO
OHHU IEPBBIMU MCYE3AI0T NIPHU YCUIEHUH aHTPOIIOTEH-
HOTO JIaBJICHHSI, YTO IIO3BOJISIET HCHOJIB30BaTh UX B
Ka4yecTBE HHAMKATOPOB COCTOSHUS SYKOCHUCTEM.

3akmnouenue. Dxojorudeckuil kpusuc FOxHOrO
[Ipuapanbs  0o0ycnoBWI  TIIyOOKHE  CTPYKTYypHO-
(GyHKIMOHAIBHBIC HU3MEHEHUS IIPUPOJHBIX
HKOCHUCTEM, BBIPA3MBIINECS B JieTpajanuu
maHAmagTOB, COKpalleHHH OWopa3sHooOpasusi H
CHIDKEHUH YCTOMYMBOCTH OMOJIOrHYeCcKuX
coobmects. IIpoBenéHHBIN aHATU3 CBUACTEIBCTBYET
(6] BBICOKOM YA3BUMOCTHU BOI[HO'6OJ'IOTHI>IX u
MYCTBIHHBIX 3KOCHCTEM PErHoHa K IPHUPOAHBIM H
AHTPOIIOIr€HHBIM BOSHeﬁCTBHHM.

B 10 Xe BpeMs pajin3danud HalWOHaJIbHBIX U
MEXIYHApOIHBIX IPOTpaMM IO BOCCTAHOBIJICHHIO

9KOCHUCTEM, JIECOMENHMOpAllMd W PALUOHAIBHOMY
BOJIOI10JIb30BaHUIO CIIOCOOCTBYET JaCTUYHOMN
cTabmIn3auu 9KOJIOTMYECKON CUTYyalLHH.

CoxpaHeHre HATHBHOTO OHOpa3HO00pa3us, 0COOEHHO
peaKux " SHAEMHUYHBIX BHUJIOB, JIOJKHO
paccMaTpuBaTbCs Kak MPUOPUTETHOE HAIpaBi€HUE
MPUPOIOOXPAHHOM AESITEIbHOCTH.

[Tonyuennsie BBIBOJIbI MOJYEPKUBAIOT
HEOOXOOMMOCTh  JaJdbHEHIIIEro 9KOJOTUYECKOTO
MOHUTOPHUHIA, KOMIUIEKCHBIX HAYYHBIX UCCIIEI0BaHUN
U pa3pabOTKH YCTOWYMBBIX CTPATETHi YIPaBICHUS
npupoaHeiMu  pecypcamu  FOxuoro  Ilpmapanbs,
BKJIIOYAsl HCIIOJb30BaHUE IOTEHLMANa 3KOTypHU3Ma

CHIKEHUIO TBLIE-COJIAHBIX IIEPEHOCOB. K xak jgomomautensHOro  (haktopa  yCTOWYUBOTO
pa3BUTHS PErMOHA.
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THE ESSENCE OF THE CULTURAL LANDSCAPE CONCEPT
S.1.Abdullayev — Candidate of Geographical Sciences, Associate Professor
I.B.Safarov — Independent Researcher
Karshi State University

Tayanch so‘zlar: tabiiy landshadt, madaniy landshaft, madaniy landshaftning antropogen landshaft bilan
nisbati, madaniy landshaft konsepsiyasi, madaniy landshaftning xususiyatlari.

Rezyume. Maqolada madaniy landshaft hagidagi ilmiy tasavvurlarning shakllanishi va rivojlanishi, uning
zamonaviy landshaftlar tizimidagi o‘rni, madaniy landshaft konsepsiyasining mohiyati va o‘ziga xos jihatlari,
shuningdek uni o‘rganishning nazariy va amaliy ahamiyati yoritib beriladi.

KaioueBbie ciaoBa: mpuponHbld JaHmmMAadT, KyJIBTYPHBIM JaHMMA(T, COOTHOIIEHHE KYJIHTYPHOTO
naramadTa ¥ aHTPONOTCHHOTO JaHAmadTa, KOHIENIUI KyJIbTypHOro Janamadra, 0coOOEHHOCTH KYJIBTYPHOTO
nmasamadTa.

Pe3iome. B crarbe ommceiBaeTcsl (OPMHpPOBAHHE W PAa3BUTHE HAYYHBIX TPEACTABICHUA O KyJIbTYPHOM
JaHamadTe, ero MeCTO0 B CHCTEME COBPEMEHHBIX JIAHIMA(TOB, CYIIHOCTh M OCOOCHHOCTH KOHIICIIIUH
KYJIBTYPHOT'O JIaHILHIa(bTa, a TaKiKE€ TCOPCTUUCCKOC U MPAKTUYCCKOC 3HAYCHUEC €TI0 U3YUCHUA.

Key words: natural landscape, cultural landscape, relationship between cultural landscape and
anthropogenic landscape, concept of the cultural landscape, characteristics of the cultural landscape.

Summary. The article describes the formation and development of scholarly concepts of the cultural
landscape, its place within the system of modern landscapes, the essence and specific features of the cultural
landscape concept, as well as the theoretical and practical significance of its study.

Kirish: Sayyoramiz quruglik gismining katta doir tadgigotlar natijasida “madaniy landshaft”
gismida inson ta’siri natijasida tabiiy landshaftlar ~maktabi shakllandi. Uning asoschilaridan biri bo‘lgan
o‘zgartirilgan va ularning o‘rnida turli qonunlar nemis geografi O.Shlyuter inson faoliyati tufayli sodir
asosida rivojlanadigan, bir-biridan sifat jihatidan farg bo‘lgan katta o‘zgarishlarga qadar mavjud bo‘lgan
giladigan, birgalikda mavjud bo‘lgan va o‘zaro landshaftni (Urlandshaft) hamda inson madaniyati
ta’sirdagi tabiiy va sotsial-igtisodiy geosistemalar tomonidan yaratilgan landshaftni esa u madaniy
yoki madaniy landshaftlar shakllangan. Madaniy landshaft deb ataydi. O.Shlyutter landshaftga uning

landshaftlardagi tabiiy va sotsial-igtisodiy ~ komponentlaridan biri sifatida insonni ham kiritgan.
geosistemalar  orasidagi o‘zaro munosabatlarning Madaniy landshaftni tadgiq gilishda va uning turli
murakkablashib borishi tufayli madaniy landshaftlarni  konsepsiyalarning yaratilishida L.S.Berg, K.Zauer,
o‘rganish eng qiyin muammoarga mansub. Shu R.Hartshon, Yu.G.Saushkin, A.G.lIsachenko,
sababli madaniy landshaftni kompleks o‘rganish attrof ~A.M.Rybchikov, N.A.Gvozdetskiy,

muhit prognozi uchun muhim amaliy ahamiyatga ega  F.N.Milkov, = A.A.Abdulgqosimov  va  ko‘pgina
ekanligie’tiborga olingan holda ularni o‘rganishga olimlarning xizmatlari katta bo‘ldi. O‘zbekistonda

gizigiqish ortib bormoda, tadgiqot metodikasi ishlab  madaniy landshaftlarning turli jihatlari
cigilmogda va terminlalar bir xil shaklga S.I.Abdullayev, H.A.Abduvaliyev,
keltirilmogda. K.M.Boymirzayev, R.Holiqov, M.Nazarov,

Adabiyotlar tahlili va metodologiya: XX asrning  U.Vahobov kabi geograf olimlar tomonidan
birinchi yarmida G‘arbiy Yevropada inson faoliyati o‘rganilgan va tadqiq qilinmoqda.
ta’siri ostida o‘zgargan landshaftlarni o‘rganishga Natija va muhokama: Turni bildiruvchi “madaniy
e’tibor kuchaydi va landshaftning tabiiy hodisadan landshaft” termini negizida lotincha “cultiira” (ekish,
“madaniy-geografik” hodisalar tomon o‘tishi sodir tuproqlarni, qishloq xo‘jalik yerlarini parvarishlash)
bo‘ldi. Bunday lanshaftlar uchun “madaniy landshaft” so‘zi turadi. Bu termin “tabiiy landshaft” terminiga
termini keng qo‘llanila boshladi ularni o‘rganishga garama-qarshi mazmunda qo‘llaniladi. Uning turli

75



Ilim ham jdamiyet. ¥e1.2026

ko‘rinishlari inson tarixidagi tabiiy landshaftlar,
shuningdek  tabiiy-antropogen va  antropogen-
texnogen landshaftlar orqali namoyon bo‘ladi. Asrlar
davomida kishilar landshaftni imkoni bor joylarda
ehtiyojlariga  moslashtirganlar, bunday gilolmagan
joylarda esa unda yashash sharoitlariga o‘zlari
moslashganlar. Shunday yo‘l bilan madaniy
landshaftlarning turli xillari shakllangan. Hozirgi
vagtda insonning asosiy hayoti va faoliyati aynan
shunday landshaftlar doirasida amalga oshadi. Shu
sababli landshaft (geosistema) konsepsiyasi keyingi
40-50 yil davomida sezilarli darajada o‘zgardi. Uzoq
vaqt davomida landshaft yopiq o‘z-0‘zini
boshqgaradigan sistema sifatida gqaraldi. Endilikda
madaniy landshaft ochig dinamik makon-zamon
sistemasi, “inson va tabiat hamkorligi” sistemasi
sifatida garaladi.

Ikkinchi jahon urushdan keyingi yillarda madaniy
landshaftlarni ilmiy-amaliy jihatdan o‘rganishga doir
qator ilmiy ishlar paydo bo‘ldi (Saushkin, 1946, 1947,
1951; Kotelnikov, 1950; Bogdanov, 1951,
I.M.Zabelin, 1959; Neef,1974; Stamp, 1976;
A.G.Isachenko,1991 va b.) bo‘ldi.

Madaniy landshaftlarni o‘rganish doirasida ko‘plab
masalalar hanuz to‘liq hal etilmagan bo‘lishiga
garamay, so‘nggi o‘n yilliklarda nazariy xarakterdagi
ko‘plab ishlar, amaliy tadqiqotlar hamda mintaqaviy
izlanishlar paydo bo‘ldi.

Hozirgi paytda madaniy landshaftlar to‘g‘risidagi
tasavvurlar ham o‘zgarmoqda va ular umumgeografik
tushuncha, umumilmiy kategoriya sifatida
garalmoqda. “Madaniy landshaft” termini insonning
atrof tabiiy muhit bilan o‘zaro ta’sirining ko‘plab
ko‘rinishlarini qamrab oladi. Madaniy landshaftlarni
o‘rganishga doir tadqiqotlar doirasida ko‘plab
masalalar hanuz to‘liqg hal etilmagan bo‘lishiga
garamay, so‘nggi o‘n yilliklarda nazariy sajiyadagi
ko‘plab ishlar, amaliy tadqiqotlar hamda mintaqaviy
izlanishlar paydo bo‘ldi. So‘nggi yillarda madaniy
landshaftni o‘rganishga qiziqish ortib bormoqda,
tadgiqot metodikasi va predmet sohasi ishlab
chigilmogda, terminologiya unifikatsiya gilinmoqda
[10].

Madaniy landshaft tushunchasi ko‘p ma’noli
bo‘lib, uning izohlari turli fan sohalari va ilmiy
maktablarda sezilarli darajada farq qiladi. Ko‘p
hollarda (L.S. Bergdan tortib Yu.G. Saushkingacha)
“madaniy landshaft” termini deyarli antropogen
landshaftning sinonimi sifatida qo‘llanilgan. XX
asrning 60-70 vyillarida inson tomonidan vujudga
kelgan landshaftlarni antropogen landshaftlar (termin
terminini rossiyalik geograf A.D.Gojev 1930-yilda
birinchi bor qo‘llagan) deb atash rusumga kirdi. Shu
Sababli hozirgi landshaftlarni tasnif qilishda madaniy
landshaftlar  antropogen landshaftlar  guruhiga
kiritiladi yoki uning asosiy sinfi sifatida garaladi.
Bunday konsepsiyada madaniy landshaft antropogen
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landashftdan farq gilmaydi, ular strukturaviy alogalar
doimiy ravishda inson tomonidan melioratsiya,
kultivatsiya, kimyolashtirish va boshga tadbirlar orgali
boshgarilib  turiladigan landshaftlar  (ekinzorlar,
bog‘lar va plantatsiyalar, madaniy yoki ekilgan
yaylovlar va b.) sifatida garaladi va antropogen
landshaftlarning tom ma’noda madaniy guruhi deb
hisoblanadi. Antropogen landshaft ta’sir darajasiga
ko‘ra madaniy (dala, o‘tloq) va buzilgan (nomadaniy),
ya'ni soglom muhitni qayta tiklash funksiyasini
bajarish qobiliyatini yo‘qotgan landshaftlar ajratiladi
[1; 2].

Nazariy-geografik yondashuv madaniy landshaftni
tabily  landshaft  bilan  to‘liq  tenglashtirib
bo‘lmaydigan, biroq tabiiy va madaniy komponentlar
o‘zaro bog‘langan va teng huquqli tarzda namoyon
bo‘ladigan hodisa sifatida talqin etadi. Boshqa ko‘plab
yondashuvlardan fargli ravishda, bu yerda madaniy
komponentlar tor ma’noda (“yuqori madaniyat”
sifatida) emas, balki inson faoliyatining kvazisinonimi
(ya’ni, keng ma’noda inson tomonidan amalga
oshiriladigan har ganday madaniy-amaliy faoliyat)
sifatida tushuniladi. Shunday talgin gilingan madaniy
landshaftdan hech narsa chigarib tashlanmaydi [4; 5].

Ko‘pgina tadqiqotchilar madaniy landshaft inson
va tabiatning hamkorligi natijasida shakllanadi deb
hisoblagan holda antropogen va madaniy landshaftni
ajratadilar. Madaniy landshaftlarda tabiiy va madaniy
komponentlar tutashib ketgan va ularni ajratish
hamma vaqt ham magsadga muvofiq emas. Bu ikki
asosning landshaftdagi nisbati uning xususiyatlarini
belgilaydi, birog bu hodisa negizida ulardan gaysi
birining turishi doimo ham anig emas. Chunki
shunday geosistemalar mavjudki, ular inson faoliyati
ta’sirida vujudga keladi, so‘ngra ularning rivojlanishi
tabiiy yo‘l bilan boradi; boshqa tizimlar esa insoning
anig bir ehtiyojlarini qgondirish uchun shakllanadi,
davriy ta’sirda bo‘ladi.

“Madaniy landshaft” termini insonning atrof tabiiy
muhit bilan o‘zaro ta’sirining ko‘plab ko‘rinishlarini
gamrab oladi. Ko‘pgina hollarda madaniy landshaftlar
tabily mubhitning sajiyasi va imkoniyatlari bilan
bog‘lig bo‘lgan tabiatdan barqaror foydalanichning
o‘ziga xo0s texnologiyalarini aks ettiradi. Madaniy
landshaft tabiiy landshaftlar va ekosistemalarning
xususiyatlarini meros qilib oladi hamda ularni
boyitadi.

Ayrim hollarda madaniy landshaft tabiat asosidagi
madaniyat elementlari sifatida qaraladi. Bunday
konsepsiyada madaniy landshaft tabiiy asosini saqlab
goladi va meros qilib oladi. Madaniy elementlar tabiiy
asosni to‘ldirib turadi va tabiiy elementlarning
gonuniyatlariga bo‘ysunadi. An’anaviy qishloq
landshafti aynan shunday xususiyatga ega.

Madaniy landshaftni tabiiy landshaftning bevosita
davomi sifatida tushunishdan voz kechish, aslida,
tabiiy  landshaft  tushunchasini  inkor  etishni
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anglatmaydi. Aksincha, bu yondashuv uning
mazmunini kengaytiradi, rivojlantiradi va
chuqurlashtiradi. Boshgacharoq qilib  aytganda,

madaniy landshaft yana bir tabiiy omil — inson omili
ta’sir ko‘rsatgan landashftdir. U inson va uning
madaniy faoliyati mahsulotlarini o‘z ichiga oladi.

Olimlarning ko‘pchiligi tuzilmasi inson tomonidan
muayyan maqgsad bilan jamiyat manfaatlarini
ko‘zlagan va ilmiy asoslangan holda (biologik
mahsuldorlikni oshirish, rekreasiya, aholi
manzilgohlarini bunyod etish va b.) oqilona
o‘zgartirilgan landshaftlarni madaniy landshaftlar deb
atashadi. Shunday qilib, madaniy landshaftlar sifati
yaxshilangan, unumdorligi  oshirilgan, insonning
mehnat qilishi, dam olishi, estetik zavglanish uchun
qulay o‘zgartirilgan landshaftlardir.

Madaniy landshaftda tabiiy va sotsial-igtisodiy
geosistemalar ochiq chatishgan (hybrid) sistemani
hosil giladi; bu sistemada asosiy funksiyalar inson
tomonidan nazorat qilinadi. Shu sababga ko‘ra bu
sistemaning maqsadlari jamiyatning e’tiboriga bog‘liq
holda har xil. Madaniy landshaftlarni boshgarishda
insonning sog‘lom rivojlanishi uchun sharoitlarni
saglab qolgan holda kishilik jamiyatining optimal

ehtiyojlarini gondirishni, ya’'ni tabily
geosistemalarning  to‘g‘ri  faoliyat  ko‘rsatishini
ta’minlashdan iborat.

Madaniy landshaftning bunday konsepsiyasida

antropogen landshaft madaniy landshaftning bir turini
hosil qiladi. Barcha tabily va antropogen
komponentlarni o‘z ichiga oladigan madaniy landshaft
insonning o‘zini muayyan amaliy ehtiyojlarini
gondirish uchun ongli, magsadli faoliyati natijasida
shakllanadi va madaniy meros obyektlarining o‘ziga
xos toifasini hosil giladi. Madaniy landshaftning
bunday tushunchasida uch xil ta’rifga ega:

- madaniy landshaft inson tomonidan aniq bir
dastur asosida o‘zgartirilgan va yuqori darajadagi
estetik va funksional sifatlarga ega bo‘lgan “yaxshi”
antropogen landshaft;

- madaniy landshaft — uzoq tarixiy davr davomida
kishilarning muayyan guruhi yashagan joy;

- ko‘pgina hollarda madaniy landshaftlar tabiiy
muhitning sajiyasi va imkoniyatlari bilan bog‘liq
bo‘lgan yerdan barqaror foydalanishning o‘ziga xos
texnologiyalarini aks ettiradi. Madaniy landshaftlarni
saglash yerdan foydalanishning xozirgi metodlarining
rivojlanishiga, shuningdek landshaftning tabiiy
afzalliklarini (giymatini) saqlash yoki kuchaytirishga
imkon Dberishi mumkin. Yerdan foydalanishning
hozirgi an’anaviy metodlari sayyoramizning ko‘pgina
rayonlarida bioxilma-xillikni asrashga imkon beradi.

Madaniy landshaft konsepsiyasining gumanitar
jihatlariga yaginrog yondashuv B. B.Rodoman
tomonidan ilgari surilgan bo‘lib, u ilmiy va loyihaviy
amaliyotga qator yangi kategoriyalarni, jumladan,
“qutblashgan madaniy landshaft” tushunchasini
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kiritdi. Madaniy landshaftning xususiyatlari — bu
gutblashgan landshaftning xususiyatlari bo‘lib, unda,
bir tomondan, tabiiy landshaftning funksiyalari
(muhitni gayta shakllantirish, resurslarni tiklash,
biosfera genofondini saglash va boshqalar) saglanishi
kerak; ikkinchi tomondan esa, inson hayotining
moddiy va ma’naviy jihatdan qulay sharoitlarini
yaratish magsadida «joylar» va «rayonlar»ni
obodonlashtirish funksiyalari bajarilishi kerak. Qut-
blangan madaniy landshaft inson tomonidan ogilona
«loyihalashtirilgan» holda kelajakdagi noosferaning
asosi bo‘lishi lozim.

Madaniy landshaft konsepsiyasi zamonaviy geo-
grafik qobiq gorizontal tuzilmasining shakllanish ja-
rayonlari bilan bog‘liq. Madaniy landshaft — bu frak-
tallik prinsipi asosida shakllanuvchi mahalliy hududiy
tuzilma bo‘lib, u oz tarkibiga geografik qobigning
barcha tabiiy va sotsial igtisodiy komponentlarini —
abiotik, biotik, biokos, ijtimoiy va ma’naviy unsuf-
larni — gamrab oladi. Bunday landshaftning vertikal
tuzilmasi “qatlamlilik” orqali namoyon bo‘ladi va u
tabiiy gatlam, moddiy madaniyat gatlami hamda
madaniy qatlamni (madaniy meros, an’anaviy va yan-
gicha madaniyatlar) ajratish bilan bog‘liq.

Madaniy landshaftning gorizontal tuzilmasi esa
turli landshaft guruhlarining birikmasi, ularning zonal-
provinsial va azonall-provinsial areallarini ma’lum
hududlar doirasida shakllanishini anglatadi.

To‘liq shakllangan madaniy landshaft o‘z ichiga
madaniy va tabiiy komponentlarni oladi, ular
go‘shimcha “joylar” va o‘zaro kirishib ketgan
tarmogqlar sifatida namoyon bo‘ladi. Uni “uzluksizlik
va uzilish (kontinuallik va diskretlik)’ning dialektik
uyg‘unligi, turli shakl va o‘lchamdagi obyektlarning
uyg‘unlashuvi, “joylar’ning samarali qo‘shnichiligi,

ko‘pincha “chegaraviy o‘tish zonalari
(ekotonlar)’ning ijobiy xarakteri, mo‘tadil
politsentrizm, komponentlarning nisbatan

mustaqilligi, darajalar o‘rtasidagi ko‘p pog‘onali
tuzilma, keng ko‘lamli  funksional-pragmatik,
semantik va ramziy uyg‘unlik, mazmun va faoliyat
uchun katta sig‘im, turli aholi guruhlarining birgalikda
mavjudligi, shuningdek, makon va vaqt, evolyutsiya
va tarix, o‘z-o‘zidanlik va ongli yaratuvchanlikning
murakkab uyg‘unligi bilan ajralib turadi.

Universal xossaga ega bo‘lgan madaniy landshaft
geografik (mahalliy ekologik sharoitlarga moslashuv),
tarixiy (tabiatdan foydalanish sajiyasning tarixiy
o‘zgarishlari) va madaniy (insonning tabiatga
ma’naviy  munosabatining namoyon  bo‘lishi)
kontekstda bo‘ladi. Bir butunlik, ya’ni uning moddiy

obyektlari, = mental  xossalari va  tabiatdan
foydalanishning  an’analarining  tugallanganligi,
birligi, uyg‘unligi va saqlanganligi madaniy

landshaftning ikkinchi muhim xossasidir. Madaniy
landshaftning autentikligi deb uning bir butunlik
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xossalari bilan bog‘langan haqiqiyligi, ishonchliligi Xulosa. Shunday qilib, madaniy landshaft Yer
tushuniladi [7; 9]. yuzasining tabiiy va sotsial-igtisodiy (antropogen)

Madaniyat xiliga, shuningdek sotsial-madaniy va geosistemalari birgalikda mavjud bo‘lgan hududlardir.
xo‘jalik faoliyatining sajiyasiga bog‘liq holda joyning Madaniy landshaft tabiat va insonning tadrijiy o‘zaro
madaniy o‘zlashtirilishning va monand holda, ta’siri, uning sotsial-madaniy va xo‘jalik faoliyati
madaniy landshaftlarning turli xillari shakllanadi [10].  natijasida shakllangan hamda barqaror o°zaro aloga va
Barcha tabiiy va antropogen komponentlarni o‘z  o‘zaro taqozadagi tabily, madaniy va sotsial-igtisodiy
ichiga oladigan madaniy landshaft madaniy meros komponentlarning o‘ziga xos barqaror birikmalaridan
obyektlarining o‘ziga xos toifasini hosil qiladi. iborat bo‘lgan tabiiy-madaniy hududiy kompleksdir.
Madaniy landshaftning meros obyekti sifatidagi Madaniy landshaft hududning jamiyat tomonidan
maqomi YUNESKOning xujjatlarida 1992-yilda qayd o‘zgartirilgan hozirgi holatini va barcha sotsial-
qilingan. Predmetlar yoki axborotlar ko‘rinishida iqtisodiy tadbirlar ta’siri ostida bo‘lgan hududning
saglanadigan madaniy meros madaniy landshaftning doimiy ravishda foydalanilishi bilan bog‘liq holda
muhim qismidir. U asosiy omil sifatida muayyan o‘zgarayotgan tabiiy komplekslarini anglatadi.
joydagi aholining turmush tarzini belgilaydi, o‘ziga Landshaftlarni o‘rganish bilan tabiiy geografiya
XO0S me’morchilik, arxeologiya, etnologiya, muhim tarkibiy qismi bo‘lgan landshaftshunoslik
toponomika,  folklor ~va umuman madaniy shug‘ullanib  keldi.  Landshaftshunoslik  tabiiy
turmushning barcha jihatlarini  shakllanishining geografiya va biologiya tutashgan sohaga kiradi,
sharoiti bo‘ladi; bunday holda madaniy landshaftning madaniy landshaftlar holatida esa u ba’zi ijtimoiy
0‘zi meros obyekti bo‘lib qoladi. Uning ayrim turlari ~ fanlar bilan ham kesishadi.

tarix va madaniyatning harakatsiz yodgorliklarining Geografik sistemani hosil giladigan madaniy
ayrim  turlariga  (muzey-qo‘rigxonalar,  saroy- landshaft ijtimoiy-igtisodiy geografiya tomonidan
bog‘ansabllari) to‘g ri kelishi mumkin. ham o‘rganilmoqda. U iqtisodiy va ijtimoiy jarayonlar

Madaniy meros obyektlari umumiy tarmog‘idagi hamda hodisalarni hududiy, geografik nugtai nazardan
madaniy landshaftni ochish (topish), tipologiya, tadgiq etadi. Igtisodiy va ijtimoiy geografiya, bir
tavsiflash va taqdimoti madaniyat yodgorliklari tomondan jamiyat rivojlanishining gonunlariga,
bo‘yicha axborot tizimlarini yaratish bo‘yicha ikkinchi tomondan esa tabiat gonunlariga tayanib,
an’anaviy  yondashuvlar  doirasidan tashqariga “tabiat — aholi - xo‘jalik” tizimidagi hududiy o‘zaro
chigadi va maxsus ilmiy-metodik ishlanmalarni ta’sirlarni tahlil qilish va bashorat qilish bilan
tagoza etadi. Tabiiy va madaniy meroslarni asrab  shug‘ullanadi.

qolishda landshaftlar, birinchi navbatda Shuningdek, madaniy landshaftni kisilarning
madaniy landshaftlar bilan ish olib borishni ehtiyojlarini optimal gondirish nugtai nazaridan uni
taqoza etadi [4; 7; 8]. yaratish va rivojlantirish nazariyasiga fanlararo
hamkorlikda ham e’tborni kuchaytirish zarur.
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Tayanch so‘zlar: geografik nom, toponimiya, toponimika, karvon yo‘llari, hudud, hududiylik, milliy gadriyat.

Rezyume. Maqolada mamlakatimiz hududida gadimiy karvon yo‘llari bilan bog‘liq holda paydo bo‘lgan va o‘sha
davr tarixiy vogea-hodisalarini o‘zida aks etgan toponimlar aniq misollar yordamida tahlil gilingan. O‘zbekiston
“Buyuk ipak yo‘li”ning chorrahasida joylashganligi, uning toponimiyasi tarkibida karvon yo‘llari bilan bog‘liq joy
nomlari alohida o‘rin tutadi. Albatta, Jizzax viloyati toponimiyasi ham bundan mustasno emas. Qadimiy karvon
yo‘llari atrofida paydo bo‘lgan geografik nomlar yordamida nafagat o‘z davrida mintaqga rivojlanishiga ijobiy ta’sir
ko‘rsatgan tarixiy karvon yo‘llari, balki o‘sha hududda yashovchi yoki gachonlardir yashagan xalqlarning tili, urf-
odatlari, milliy qadriyatlari va etnomadaniy belgilari hagida ham gimmatli ma’lumotlarni aniqlash mumkin. Shuning
uchun, gqadimiy karvon yo‘llari bilan bog‘liq joy nomlarini o‘rganish va toponimik tadqiqotlar yordamida ularni ilmiy
etimologiyasini aniglash muhim ahamiyat kasb etadi.

KiroueBble c/10Ba: TONOHMMEKA, TONOHHUMHUS, reorpaduyeckoe Ha3BaHUs, STHUMOJIOTHS, KapaBaHHBIC IyTH,
TCPPUTOPHUATIBHOCTD, UICTOPUICCKUC TUIACThI, HAIIMOHAJIbHBIC [ICHHOCTH.

Pe3iome. B cTaTthe Ha KOHKPETHBIX IMIPUMEPAX aHATU3UPYIOTCA TOIIOHUMBI, CBA3aHHBIC C TPEBHUMHU KapaBaHHBIMHU
MyTSMH ¥ OTPAXKAIOIINE UCTOPUIECKIE COOBITHS TOTO Tieproia Ha pumMepe J[kuzakcoii odactu. B ¢Bsi3u ¢ TeM, 4TO
TEPPUTOPHs HBIHEIIHOTO Y30ekucTaHa pacroiiokeHa Ha mepekpéctke “Bemmkoro IlI€mkoBoro myTH”, TOIOHHMBI,
CBs3aHHBIC C KapaBaHHbBIMU ITYTSAMH, 3aHUMArOT 000606 MECTO B TOIIOHUMMUH PETUOHA. B sToM cwmbicie 06’beKT
WCCIIEJIOBaHUSl JTAHHOM cTaTbu TomoHuMUs JDKW3akckoil o0jacTh He sBIsETCS HUCKIOueHueM. Kpome Toro, ¢
TOMOIOBIO FCOFpa(bI/IIICCKI/IX Ha3BaHUM KOTOPBIC IMOABUIIMCH Ha APCBHUX KapaBaHHBIX ITYTAX, MOXXHO BBIABUTH HEC
TOJIBKO MapmipyT ABMKCHHA KapaBaHOB, OKA3aBIINEC B cBOE BpEMA MOJIOKHUTCIBHOC BIMAHNEC HA PAa3BUTHUEC PETHUOHA,
HO W TOJYYHUTb LICHHYIO I/IH(l)OpMaLII/IIO O A3BIKEC, 06BI‘IaSIX, HAallMOHAJIBHBIX MNEHHOCTAX W OTHOKYJIBTYPHBIX
0COOEHHOCTSAX HApOJOB, MPOXMBAIOIIMX WM TPOXHMBABIIMX Ha O3TOH TeppuTopHH. Ilo3ToMy BakHO H3y4aTh
TOIIOHHUMBI, CBA3aHHBIC C IPCBHUMU KapaBaHHBIMU ITYTAMHU, U ONPEACIIATh UX HAYYHYIO 3THUMOJIOTUIO ITOCPEICTBOM
TOIMOHUMHYECKHUX HUCCIIEIOBAHUMN.

Key words: toponymy, geographical names, etymology, caravan routes, territoriality, historical layers, national
values.

Summary. The article analyzes toponyms associated with ancient caravan routes and reflecting historical events
of that period using specific examples from the Jizzakh region. Due to the fact that the territory of present-day
Uzbekistan is located at the crossroads of the “Great Silk Road”, toponyms associated with caravan routes occupy a
special place in the toponymy of the region. In this sense, the object of study of this article, the toponymy of the
Jizzakh region, is no exception. In addition, with the help of geographical names that appeared on ancient caravan
routes, it is possible to identify not only the route of caravans that had a positive impact on the development of the
region at the time, but also to obtain valuable information about the language, customs, national values and ethnocul-
tural characteristics of the peoples living or who lived in this territory. It is therefore important to study toponyms
associated with ancient caravan routes and determine their scientific etymology through toponymic research.
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Kirish. Tarixiylik maqomiga ega bo‘lgan joy nom-
larida geografik obyektning ixcham tarixi mujassam.
Ko‘pincha, joy nomlarining shakllanishi jamiyatni
siyosiy, iqtisodiy, ijtimoiy hayoti bilan bevosita
bog‘liq va ular yaratgan xalg milliy gadriyatlarning
ajralmas tarkibiy gismi hisoblanadi. Qadimiy tarixga
ega mamlakatimizning toponimiyasi tarkibida karvon
yo‘llari bilan bog‘liq bo‘lgan joy nomlari ko‘p
uchraydi. Albatta, savdo-sotiq bilan bog‘liq joy
nomlari va ularning etimologiyasi Jizzax viloyati
toponimiyasi ham bundan mustasno emas. Geografik
nomlar yordamida qadimiy karvon yo‘llarini, o‘sha
hududda yashovchi yoki qachonlardir yashagan
xalglarning tili, urf-odatlari, milliy gadriyatlari va
etnomadaniy belgilari kabi gimmatli ma’lumotlarni
aniqlash mumkin. Binobarin, qadimiy karvon yo‘llari
bilan bog‘liq joy nomlarini o‘rganish va toponimik
tadgiqotlar yordamida ularni ilmiy etimologiyasini
aniglash muhim ahamiyatga ega.

Mavzuning of‘rganilganligi. Qadimiy karvon
yo‘llari bilan bog‘liq toponimlar uzoq tarixiy davrlar
davomida shakllangan va turli tillarga mansub.
Shuning uchun, ular hozirgi lingvistik chegaralarni tan
olmaydi. Bundan tashgari, bu tur joy nomlarining
paydo bo‘lishida turli omillar (siyosiy, lisoniy,
ijtimoiy, iqtisodiy, tarixiy, etnik) asos bo‘lgan.
ligtisodiy-ijtimoiy omillar, jumladan, savdo-sotiq
bilan bog‘lig joy nomlari va ularning etimologiyasi
kabi muammolar hozirgacha nisbatan kam o‘rganilgan
va bu holat tadgigot mavzusining dolzarbligini
belgilaydi. Mazkur tadgiqot ishida nhomshunos olimlar
E.Murzayev, H.Hasanov, S.Qoraev, M.Mirakmalov,
K.Xakimov, K.Seyitniyozov ilmiy ishlaridan
foydalanildi.

Ishning magsadi va vazifalari. Mazkur tadgigot
ishining asosiy maqgsadi Jizzax viloyati hududagi
gadimiy karvon yo‘llari bilan bog‘liq geografik
nomlarni aniglash va ularni shakllanishiga asos
bo‘lgan motivlarni toponimik tadqiqotlar yordamida
tahlil qilishdan iborat. Qo‘yilgan magsadga erishish
uchun, quyidagi vazifalarni bajarish nazarda tutilgan:
1) toponimik tadgigotlar yordamida mintagadagi
qadimiy karvon yo‘llari negizida shakllangan joy
nomlarini aniglash. 2) milliy gadriyatlarimizning
ajralmas tarkibiy gismi bo‘lgan bu tur joy nomlarini
paydo bo‘lishida asos bo‘lgan turli omillar (siyosiy,
lisoniy, ijtimoiy, iqtisodiy, tarixiy, etnik) o‘sha davr
vogealigi bilan giyosiy tahlil giish. 3) mintagadagi
qadimiy karvon yo‘llari bilan bog‘liq joy nomlarini
ilmiy etimologiyasini aniglash va ular yordamida
Jizzax viloyat hududidan o‘tgan karvon yo‘llari karta-
sxemasini yaratish.

Asosiy natijalar va ularning muhokamasi.
Qadimgi yunon faylasufi Platonning ta’biri bilan
aytganda, “kim nom ma’nosini yaxshi anglasa, u joyni
ham yaxshi biladi” [1]. Darhaqiqat, har bir geografik
nomning o‘ziga xos “yuk™ bor, zero unda aniq
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ma’noga ega bo‘lgan turlicha tarixiy, lisoniy,
geografik ma’lumotlar mujassam, shu sababdan
toponimga tarixiylik nuqtaiy nazardan to‘g‘ri

yondashib, uning hamma tarkibiy qismlari to‘g‘ri
tahlil qgilinsagina izoh ishonarli bo‘ladi.

Tanigli geograf-nomshunos olim H.Hasanov, “joy
nomlariga qarab qadimiy savdo yo‘llari, etnik
guruhlarning tarqalish areali, qal’a va manzillarning
o‘rinlari, suv va dovonlarning xosiyatlari, foydali
qazilmalar, cho‘llarda quduqglar bor-yo‘qligi, joyning
iglimiy xususiyatlari, kasb-hunar turlari, tarixiy
voqealar va boshga xil ma’lumotlarni bilib olish
mumkin, bularning hammasi xalq xofjaligi,
madaniyatimiz tarixi uchun juda muhimdir” deb
ta’kidlagan [5].

Binobarin, geografik nomlarning ko‘pgina
fazilatlari qgatoriga ular yordamida gadimiy karvon
yo‘llarini aniqlash imkoni borligini ham kiritish
mumkin. Mazkur tadgiqot ishida Jizzax viloyati
toponimiyasi tarkibidagi hozirgacha aniglangan va
gadimiy karvon yo‘llari bilan bevosita bog‘liq bo‘lgan
ayrim joy nomlari tarixiylik nugtaiy nazardan tahlil
qilib, ular yordamida viloyat hududidan o‘tgan
gadimiy karvon yo‘llarini xarita-chizmada ko‘rsatib
berishga harakat gilindi.

K332 BATOSTH KapBoH HY/NapHaa akC 3TTak Kol HOMAapH,

WAPTNN BENrUNAP

Kipaon jmnapn

F
e -

Kapra Myannh TomonRAM wkSHRTaH

Mutaxassislarning ta’kidlashicha, Jizzaxning qulay
geografik o‘rni o‘rta asrlarda Mo‘g‘uliston, Xitoy va
Sharqiy Turkistonni Bag‘dod, Hamadon, Nishopur,
Marv, Buxoro, Samargand, Shosh, Taroz bilan
bog‘laydigan karvon yo‘llarining bir tarmog‘i ushbu
hududdan o‘tishida muhim ahamiyat kasb etgan [4].
Shu sababdan, viloyat toponimiyasi tarkibida bevosita
gadimiy karvon yo‘llari bilan bog‘liq joy nomlari ko‘p
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uchraydi, ular gatoriga Xayrobod, Ravot, Yom, Bekat,
Sardoba, Savot, Sarbozor, Ko‘hnabozor, Bozorjoy,
Chimqo‘rg’on, Qarovultepa, Qaliya, Jo‘langar kabi
aholi punktlari nomlarini kiritish mumkin.

Qadimiy karvon yo‘llaridan darak beruvchi bunday
toponimlar hozirgacha asl holida yoki gisman
o‘zgarishlar bilan saqlanib qolgan. Masalaga oydinlik
kiritish magsadida viloyat hududidagi gadimiy karvon
yo‘llarida joylashgan ayrim oykonimlarni sharhlash
lozim deb hisobladik. Ma’lumki, oykonimlar barcha
toponimlar orasida tarixiy va lisoniy jihatdan eng
gimmatli yodgorliklar bo‘lganligi sababli, tarixiy
manbalarda ular ko‘proq qayd etilgan. Masalan, ana
shunday nomi bevosita karvon yo‘llari bilan bog‘liq
aholi  punktlaridan biri  viloyatning Yangiobod
tumanidagi Savot qishlog‘idir.

Karvon yo‘lida joylashgan Sovot tarixiy gqishloq
haqidagi ilk ma’lumotlar arab geograflari Istaxriy,
Mugaddasiy, Ibn Xurdodbeh asarlarida uchraydi.
Akademik A.R.Muhammadjonov gishlogning
geografik o‘rni haqida shunday yozadi, shu joydan,
ya’ni Ustrushonaning Sebat rustogidan Buyuk Ipak
yo‘li uch tarmoqga (Shosh, Farg‘ona, Ustrushona)
bo‘linib ketgan. Ushbu yo‘nalishlarning har birida
bittadan rabot-karvonsaroylar mavjud bo‘lgan va
Sebat (se - uch, bat - rabotning gisgargan shakli) uch
rabot ma’nosini ifodalaydi. O‘rta asr arab geograflari
Mugaddasiy, Ibn Havagal, Istaxriy asarlarida ham
qishloq to‘g‘risida ma’lumotlar bor va uni katta
karvon yo‘li ustida joylashganligi ta’kidlangan. Qulay
geografik o‘rniga ega bo‘lgan Sebatda o‘rta asrlarda
Ustrushonadagi yagona mashhur yopigq bozor (tim)
ham bo‘lgan [3].

Jizzax viloyatidagi qadimiy karvon yo‘llarida
joylashgan aholi punktlari nomlarining tahlilidan
ma’lum bo‘ladiki, viloyat hududi “Buyuk Ipak yo‘li”
ni muhim chorrahalaridan birida joylashgan. Karvon
yo‘llari Jizzax vohasini boshqa Buxoro, Samarqand,
Toshkent, Farg‘ona Ustrushona kabi savdo-sotiq
rivojlangan markazlar bilan bog‘lab turgan. Shuning
uchun, karvonlarga qulaylik yaratish magsadida ushbu
hududda ko‘plab karvonsaroy, ravotlar, sardoba,
bozor (tim), masjidlar qurilgan.

Masalan, keyingi yillarda olib borilgan arxeologik
izlanishlar tufayli Nurota tizmasining shimoliy
etagidan Mirzacho‘l orqali karvon yo‘llari o‘tganligi
va ularning atrofidagi aholi  manzilgohlarida
ravot-karvonsaroylar, sardobalar qurilganligi isbot
gilingan. Xorazm va Buxorodan kelib Shosh va
Farg‘onaga tomon boradigan karvonlar uchun eng
gqisqa yo‘l Qizilqumning janubiy sarhadlari bilan
Nurota tog‘larining shimoliy etagi oralig‘ida, ya’'ni
hozirgi Forish tumani hududidan o‘tadigan karvon
yo‘li bo‘lgan. Mirzacho‘l orqgali o‘tadigan bu karvon
yo‘li nihoyatda quruq, suvsiz bo‘lishiga garamay,
yo‘li gisqa bo‘lganligi tufayli o‘rta asrlarda serqatnov
hisoblangan.
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Mutaxassislarning aniglashicha, hozirgi Forish
tumanining Kaltepa degan joyida karvonsaroy va
sardoba bo‘lgan. Ular Mirzacho‘l orqali harakat
giladigan karvonlar uchun dam olib suv va ozig-ovgat
g‘amlash  imkonini  bergan. = Karvon  yo‘li
Chimqo‘rg‘onda ikkiga bo‘lingan, biri Sangzor (Qli)
daryosi yogalab janubi-sharqga Jizzaxga, ikkinchisi
shimoli-sharqqa qarab Toshkentga borgan. Mirzacho‘l
orqali Toshkentga boradigan bu karvon yo‘lida bir
necha sardobalar qurilgan. Ayrim sardobalar buzilib
ketgan, xarobasi golgan. Ulardan fagat bittasi hozirgi

Sirdaryo viloyatning Sardoba tumani hududida
saglangan.
Sardoba - suvi kam joylarda suvning ko‘p

bug‘lanib ketishiga va ifloslanishiga yo‘l qo‘ymaslik
uchun g‘ishtdan maxsus qurilgan gidrotexnik inshoot.
Sardobalar ko‘pincha qadimiy karvon yo‘llarida
gurilgan. Usti gumbazsimon qilib yopilgan, tagiga
tosh terilgan, o‘rtasida suv yerga shimilib ketasligi
uchun ba’zilarini tagiga g‘isht yotqizilgan hovuzi
bo‘lgan. Sardoba gumbazida uch tomondan
ventilyatsiya darchasi, yomg‘ir suvini to‘plash uchun
ustida mo‘risi va suvdan foydalanish uchun odam
kirib chigadigan eshigi bo‘lgan. Sardobalarning suvi
tiniq va chuchuk bo‘lib, uzoq muddat ichishga yaroqli
bo‘lgan. = Akademik M.E.Masson ba’zi  bir
sardobalarning  suvi  uch  yilgacha ichishga
yaroqli bo‘lganligini aytadi [1]. Sardoba so‘zi tojik
tilida sard -“sovuq, muzdek”, ob -“suv” ma’nosini
bildiradi.

Viloyat toponimiyasi tarkibidagi  Sarbozor,
Bozorjoy, Ko‘hnabozor kabi aholi punktlari nomlari
ham bevosita karvon yo‘llarida tashkil etilgan karvon
savdosi, bozorlar bilan bog‘liq. Masalan, Forish
tumanida Ko‘hnabozor nomli oykonim mavjud.
Mutaxassislarning fikricha, o‘rta asrlarda hozirgi
qishloq hududida katta bozor bo‘lgan, unda chorva va
boshga qishlog xo‘jaligi mahsulotlari, hunarmand-
chilik buyumlari ko‘tarasiga sotilgan hamda qo‘shni
mamlakatlardagi narx-navoni bilish mumkin bo‘lgan.
Bozorga qo‘shni mamlakatlardan ham (Afg‘oniston,
Xitoy, Eron) savdogarlar kelib turgan [8].

Hozirda viloyatning Zarbdor, Forish, G‘allaorol va
Sharof Rashidov tumanlari hududida Ravot degan
qishloglar bor. Bu geografik termin O‘rta Osiyo, Eron
va Afg‘oniston hududida ham keng tarqalgan, chunki
o‘rta asrlarda karvon yo‘llari yoqasida qurilgan va
karvon to‘xtab o‘tadigan joy, mehmonxona ravot deb
atalgan. Ayrim tarixiy manbalarda Ravot — o‘rta
asrlarda arablarning mustahkamlangan qarorgohi,
dastlab (islom dini targala boshlagan davrda)
g‘oziylarga mo‘ljallab qurilgan maxsus bino bo‘lgan
degan fikr ham mavjud.

Aslida mutaxassislar orasida Movarounnahrda
ravotlar aynan arablar tamonidan barpo etilganligi
to‘g‘risida yagona fikr yo‘q. Bizningcha, ravotlar
arablar istilosidan oldin ham karvon yo‘llari yoqasida
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qurilgan va karvon to‘xtab, tunab o‘tadigan joy
sifatida xizmat gilgan, keyinchalik islom dini targala
boshlagan davrda arablar undan qarorgoh sifatida
foydalangan bo‘lishi mumkin.

Xulosa. Qadimiy karvon yo‘llari bilan bog‘liq
bo‘lgan geografik nomlarining paydo bo‘lishi va
geografik obyektning nomlashga asos bo‘lgan
motivlar, nomshunos olimlarning asarlari hamda
ayrim tarixiy manbalar yordamida tahlil qgilindi va
quyidagi xulosalarni bayon qilishga asos bo‘ldi:

- milliy gadriyatlarimizning ajralmas tarkibiy gismi
bo‘lgan joy nomlari, bebaho ma’naviy meros sifatida
yoshlarni yetuk, barkamol va vatanparvarlik ruhida
tarbiyalashda muhim tarixiy manba bo‘lib xizmat
giladi.

- o‘tmishning ma’noli guvohlari bo‘lgan joy
nomlariga hududiylik va tarixiylik xos. Joy nomlari

madaniy, ma’naviy va tarixiy yodgorliklar orasida
alohida davrlarning tirik sadosi sifatida bebaho
xazinadir.

- har bir tarixiy davr ishlab chiqarish tarzi, xo‘jalik
faoliyati va boshga siyosiy, igtisodiy-ijtimoiy
omillarga tayanib joy nomlari majmuini yaratgan va
ularda jamiyati taraqqgiyotidagi zamon ruhi, xalgning
turmushi va madaniyati bilan bog’liq turli xil tarixiy
vogea -hodisalar muhrlangan bo‘ladi.

- qadimiy karvon yo‘llari bilan bog‘liq joy
nomlarining ilmiy etimologiyasini aniglash, nom
yaratilgan tarixiy davrni, jamiyatni siyosiy, igtisodiy,
ijtimoiy hayoti bilan bevosita bog‘liq.

- joy nomlari yordamida qadimiy karvon yo‘llarini
aniglash, turizm turlarini rivojlantirish va yangi
turistik marshrutlarni ishlab chigish uchun xizmat
giladi.
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AXOJIA TYPMYIII TAP3VUHU I'EOTPA®USAJIA YPTAHUIITHUHT )KAXOH TAKPUBACH
X.A.OQ0naKyN0B — ceocpaghus pannapu oyiuya gancagpa 0okmopu, 0oyeHm
Haeouii dasnam ynusepcumemu

MUWPOBOM OIBIT U3YYEHWS OBPA3A JKU3HU HACEJEHUS B TEOTPA®UH
X.A.O0aaKyJI0B — 0okmop gunrocodpuu 8 ooracmu ceoepaguu, OoyeHm
Hasouwtickuil 2ocyoapcmeennblil yHusepcumem

WORLD EXPERIENCE IN THE STUDY OF POPULATION LIFESTYLE IN GEOGRAPHY
Kh.A.Oblakulov — Doctor of Philosophy in Geographical Sciences, Associate Professor
Navoi State University

Tasinu cy3map: axonu, TypMyml Tap3u, TypMyml cudatd, TypMyll [Iapaxacd, TypMyIl IIapOWTH,
XYJK-aTBOp, ypd-onatiap.

Pestome. Ymiby makonmaza axoiad TYpMYII Tap3WHH reorpadusga ypraHulra KapaTwirad OYimO, aHTHK
JaBpJlaH TO XO3WUPTH KyHra Kajap, axoidl TYpMYIl Tap3WHUHT 0ab3u OWp JKUXATIApU XOPIKUH OJrMIIap
TOMOHHUJIAH TaJKUKOT KWJIMHraHauru 0aéH kuiuarad. [llynunrnek, 1980-iungan X03upru KyHra Kajap axoiu
TypMyII Tap3u Teorpadusicura OarvIllIaHTaH OJMMIIAPHUHT HIJIApUTa anoxXuja dbTHOOp KapaTwiraH Xamaa
TypMyII Tap3u Teorpadusch WKTUMOWN reorpadusHUHT HYHATUIIN cUdaTHia MAKUIAHUO KenaéTraHIuTH
W30XJIaHTaH.

KuaroueBble cioBa: HaceneHue, oOpa3 >XHU3HH, KayecTBO >KM3HM, YPOBEHb >KU3HM, YCIOBUS JKHU3HH,
MOBe/IeHNe, 00bIYan, TPaJIHIINH.

Pe3iome. B 310i1 cTaThe OCHOBHOE BHUMaHHE yJelseTcs U3ydeHnto o0pasa »KU3HU HacelleHHus B reorpaduu,
C APC€BHOCTH U O HAIIUX Z[HCI\/'I, HEKOTOPLIC aCIICKThI o6pa3a JKU3HU HACCJICHUA HUCCICAYIOTCA MHOCTPAaHHbBIMU
yaeHbiMHa. Ocob0oe BHUMaHHE yAETseTCs padoTaM ydeHBIX, IIOCBAIICHHBIM Teorpaduu o0pasa KU3HU Hace-
nerus ¢ 1980 roga mo Hactosmiee BpeMs, ¥ OOBsCHAETCA, 9To reorpadusi obpasa Ku3HH (POPMHUPYETCS Kak
HanpaBJIeHUE COLUATFHON reorpagum.

Key words: population, lifestyle, quality of life, standard of living, living conditions, behavior, traditions.

Summary. This article focuses on the study of the way of life of the population in geography, from antiquity
to the present day, some aspects of the way of life of the population are described by foreign scientists in which
research has come. It is also explained that from the 1980s to the present, special attention is paid to the work of
scientists dedicated to the geography of the lifestyle of the population, and the geography of the lifestyle is be-
ing formed as the direction of social geography.

Kupnm. Axonmu Typmym Tap3uHu ypranum xap  B.TouncTsix, C.B.®enynos, A.J1.YebeTKoBa,
nouM reorpadus coxacura Terunuim OynraH Oynca-  M.B.lllapkosa, H.A.llluroBa Ba Gomkanap OGaxkapras.
Ja, OKAMUSTHHHT OXTUEKJIAapWra, pHBOXKJIAHWAII By  ONMMIIApHWMHT  HOUIapuaa TypMyII — Tap3u
XyCYCHSITIIapura, TYIUIAaHTaH OWIuMIIap Aapaxkacura reorpadusicd WKTHMOHWH Teorpa@UsHUHT aloXuja
Xxamaa — reorpaduiap  onguza  TypraH =~ aHMK =~ WyHaIMImIM cudatuna  WiIMuR-ycnyOui  JKuMXaTAaH
Baszuanapura Kapab sHaza kydainb Oopau. UyHKM — acociaHraH.
reorpadus QaHu puBOXKM OwiaH OOFIMK WKOOHIA Hatmxa Ba Mmyxokamanap. AXonu TypMylI Tap3u
cWDKHIIIAp Ty(ainu TyHEHMHT Typid MamilakaT Ba  TYFPUCHAArM JacTiaOKu reorpaduk TyLIyHYanap
MUHTaKaJapua axojld MaB3yCHIaru TaJKUKOTIapAa Kagumru I'penusina maxovianrad.  LlyHuHTrIex,
sSHaJla yYCTYBOPJMK XoOJaTu cakjaHau. by »aca  KaguMuil JaBpHU  YpraHuijard TaJKUKOTIapJa
aXOJNMHUHT TYpPMyIIl Tap3d OwWwiaH OOFIMK HMIAMHHA  TabuaT Ba HWKTUCOAMETHUHT TacHU(M OunaH Oup
u3gaHuIIIap Oopacuzpa xaM OHp KaJdaM OJIJUMHTa  KaTropAa axOJMHUHT TYpMYLI Tap3u, axJokH, ypo-
KYWHITaH KaJaM d714. OJaTiIapy, aHbaHaJapH, XyJK-aTBOPU Ba MAIIFyJIOTH

Map3yra oma anaéHéTIap TAXJAWIH. AXOIH  TYFPUCHIA MabIyMOTIAp TYIUIAHIH. Y3 JaBPHHUHT
TypMYLI Tap3WHHU YpraHuil Mypakkab macana 0ynau0, Mamxyp TapuximiyHociaapuiaHn Oupun MuneTnux
y Typnu xun ¢daH Bakwuiapu: Jgemorpadmap, [exareli (3pammzmaH aBBairnm  V-IV  acpmapna
HMKTHUCOIUI reorpadiap, COlMoJoriap Ba OomKa coxa smaran) ymoly JaBpaa MaBxyn Oyiaran Oapua
MyTaxacCHcjIapd TOMOHWAAH YpraHwiraH. AXOJIM  MaMJIaKaTIIyHOCIMKKA OHMJ MAaTHJIApHM TYIUI1ad, yiap
TypMYLI Tap3u reorpaduscura oua Maxcyc Hazapui-  XakJa KHCKaya mapxjiap €3ub Konauprat [6].

ycryOuii Ba aMayMii TagKUKOTIAPHH Y30K XOPHK Opamm3mgad aBBaaru V acpaa I'epomoT Y3uHWHT
Mamiakarnapugaru  onumiapugan  A.M.AnekceeB, “Tapux” acapuma Occypus, Mucp, Xo3upru
B.M.bymnaes, [I'.E.I'mezepman, IO.H.[AmurpueBa, Poccusnunr xanyouii xyayanapu, KaBkas, Ykpaunna

JI.KanycTun, N.H.Koauna, WN.I''ManeranoBa, Ba 0Oomka XyAylapa  HCTHKOMAT  KWITaH
—_— . o e—__




XalIKJIApHUHT Xaétd Ba ypd-ogaTiapu TYFpucHaa
KU3UKAPIIU MabIlyMOTIapHu Oepan [2].

Munonnan aBBanru 460-377 #winapna simaraH
l'unmokpar »3ca wWHCOH Ba Tabuar Ypracumaru
MyHOcabaTiapHu OupHHUMIApAaH OYynud aHWKIaan
Ba TeorpaduK AETEPMHHHU3MHUHT NIAKIIAHHUIIUTA
xpcca Kymad. Y ckug Ba capMaT KaOWiaJapUHHHT
KYHIAJTUK XaéTH Ba MapOCHMIIapUTa OWJ KU3UKAPIIH
MabJIyMOTIap KOJITUPIH. JL 1. CuHukmi V3
TaJKUKOTJIapHia I'unmokpatHu OupuHYH
«aHTpomoreorpad» ae0, amoxuaa TabKuanaad yTrax
[12].

byHpaii MyxuM MablyMomIap Kagumru Pum
reorpapu  CtpaboH (9pamm3maH aBBaird |
spamMm3HHHT | acpm) acapmapuma Xam  Ky3ra
TanuiaHaan. YHUHr Mamxyp “['eorpadmus™ acapuma
MaMJIaKaTJIApPHUHT TaOWWI MIapOUTIApUHM YPTaHHII
3apypJHTH, IIYHUHTIEK, “...reorpadusHUHT acoCHU
KucMH cuécuit Xaér cyObekTinapu OwmimaH OOFIUK’
SKaHJIMTUHHU ajloxuaa Tabkuminad yrran [2]. CtpaboH
MaBXyJT MHCOH KaTjamyiapura 3bTHOOp Oepaau Ba
WHCOHUATHU WKKH KWCMTa, SHHU IOHOHJAp Xamja
BapBapjlapra  axparraH  OJUMJIADHM  KATTHK
Kopanaiiin, XWHIUCTOH XaJKMHUHT €TTH Toudara
OYIMHUIIN XaKUIa XUKOS KWIaau. YHUAHT acapiapua
TypMyII Tap3WHUHT Teorpaduk OMWIUIAPH, TYPIH
XaJKJIAPHUHT ~ aJlOKalapd, 3THUK TypyXJapHUHT
QKpaNUIIM, SIIall KOWIAPUHUHT  XYCYCUSATIApU
KEITUPWIITaH.

AXOJMHMHT TYpMYII Tap3u XaKuaa TacaBBypra sra
o6ynran Oupunun K.Tamurausar “T'epmanus’ acapu
OynuO, yHUHT TapkuOM yd KUCMIa OYIuHAIU:
'epMaHUSHUHT dYerapanapy Ba YHUHT aXOJUCHHUHT
KenuO YMKWIIY; MaMmylakaT Ba aXOJWHUHT axJIOKUH
XO0JaTH XaMia JaBiaT Ba (PyKapoiMWK Ty3wiIMajapu;
HEMUCIIADHHUHT ajoXy/a KaOwialapuH{ TaBcHIall
[2].

Byrox reorpaguk kaniuériap JaBpH
WHCOHUATHUHT Ep Xakuparu rosyapuHU Y3rapTUpAd
Ba OyTyH reorpaduk  wiaM-(QpaHHUHT  >Kajail
puBOKIaHuIura onub keaau. by aca y3 ypHuma
WXTAMOUI-Teorpaduk OMITUMITApHUHT
PUBOXIJIAHHMIIMIa XaM OeBOCHTa TabCHP KWIMAaCAaH
komMmanu. B.K SlmyHckmii Tavkumnammya, 0y mgaBpra
reorpadusna, MaMJIAKaTITyHOCITHKKA JIoup
amabuérnapia axoiau MaB3yCH: YCTYHJIUK Kuman [18].
Ma3zkyp JaBpjia KynruHa >koisiapjia axoJIMHU TaxXJIi
KWJWINTa OaFvllaHTaH Kamepal CTaTUCTHKa Ba
TWKOpaT  reorpadusicu  KeHI  Kyjlod  E3iu.
B.K.Auyuckuii ukrucoamii reorpad cudaruma JI.
I'Buugapguananar  “Hunepnanmmap  Outukinapu”
acapyHHU HI HUPUK UKTUCOAMHN Ba cuécuil reorpaduk
M1 cudarnna Oaxoanam. [llyHuHraex,
I'BHYYapIUHUHUHT 3aMOHJONIM  (paHIy3 OJIIUMH
K.bonen sca  MHCOHJIap  XYJKH,  XapakTep
XycycusiTura TaOMaTHUHT TabCHUPUHHMIMHA 3Mac,
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KoJaBepca  WHCOHHMHI  Tabmartra
KypcaTuIra Xxapakar KHiIaIu.

Mamxyp ¢namann kaprorpadhu Aspaam OpTtenuii
nyHéna OupuHUM OYnIMO axOoNWHUHT XaéTH Ba ypo-
OJIaTJIIapUHU aKC ITTHPYBYM TAPUXHUU ATIIACHU HAIIp
atamm [13; 18].

WHCcOH TypMym Tap3u OunaH OOFIMK Ha3apHi
Macananap bepuxapa Bapenuii uimapusa xam siKKoJI
Hamo€H Oymmu [7]. OnuM TOMOHWAAH TabKHITA0
YTUIITaH “UHCOHMIT” (bazunarnap TE3-TE3
reorpadyiapHu  y3ura KapatuoO, VIKTUMOWN-TApUXUN
*apa€Haa WHCOHTA KYTIPOK YbTHOO0P KapaTHIIIH.

Wnk wxtumonii reorpaduk tagkukoriap Poccus,
I'epmanus, @pannusaaa naino 0ynubd, ymap opacuua
TypMymI Tap3u reorpaduscu OwmiaH OOFIMK HILIAp
xam yupaigu. llyHudarnek, Oup KaHYa OJIUMIIap
axoJqM TypMyll Tap3u OWiaH OOFJIMK TaJKHKOTJIap
o6 G6opmu. XKymmaman, C. BobaH WHCOHIapHUHT
AIIaNl [APOUTHTa JSBTHOOP KapaTrau Ba YIAPHH
SXIIAJIaI Oyiuva Tapcusuiap oepau [12].

AKlIna JX.IIL.Mapm, Poccusina A.U.Boeiikos Ba
YIapHUHT W3A0NUIAPH Y3 (aousITH JaBOMHUIA WHCOH

TabCUPUHI

TOMOHHMJAH Ta0MAaTHH  Y3TapTHUPUINN  XaKHJard
¢buKpIapH ~ pUBOXKIAHTUPUO, OMPUHUM  MapTa
MHCOHJIADHM  Tabuarra TabCHPUHHUHT  AKOJOTHK
okuOatmapura 9IbpTHOOp Oepammap. Dpanmusama

A.I'ym6onbaT Ba K.Purrepuunr uzgonmapu A.I'roiio
Ba aiHuWKca O.Pexmo reorpaduk MyXuT Ba YHAA
WHCOHHMHTI Ep 1o3ugaru ponu Xakuzaa frosulapu
puBoxxiantupau [11]. IllyHuaraex, TypMmym Tap3u
reorpaduscu HyKTaw HazapuJaH TaOuaT, WHCOH Ba
YHMHT XYCYCHUSITJIapW XaKHJIard MabIyMOTJIapHU
TaxXJ 1A KUJITaH 3.PexiroHuHT MHUHTaKaBHil
reorpaduk Kapanuiapu Xam TaxXCHHTa JOHHK.
Poccusima XIX acp ypramapu  reorpadux
TAAKUKOTJIAp KaJaJUIMK OWJIaH PHUBOXKJIAHTAH JAaBp
o6ynau. Pyc ['eorpadus >kaMHATUHHHT CTATHCTHKA Ba
sTHOrpadus OYymumIapu QaoiusTH acocuaa 3THOTpa-
¢GUK TanKUKOTIap pUBOXKIaHAM. JKymilagaH, UKTHCO-
It reorpadust Oyiinya OUPUHYM aTIACHUHT YOIl ITH-
JHUIIA MyXUM BOKea OYimu. YHHHT TapkuOuga sca
JKUHOSIT Teorpaduscy, aXxOJMHHUHI MXKTUMOHUHM Ty3H-
JIMILIY KapTajapy XaM MyXUM YPHH 3rajijiaju.
Poccusima axonmu reorpadusACHHUHT IIAKILIAHUTITH
I1.CemenoB-Tsu-llanckuii Homu OwiaH OOFnHMK. Y
reorpadus napakat Ep ro03acu tabuatinu, Oanku vH-
COH (HaoNUATHHU XaM YpraHWIIN Kepak, Jierad Qukp-
HU TabKuyiarad. Y ayHéna OupuHuu Oynub Ps3aHb
ryoepausicu [lankoB ye3nn MypaeBeH BOJOCTH Mare-
puamiapu Oylinda KOMIUIEKC WKTHMOMN Teorpaduk
TagkukoTHH amanra omupad.  [1.Cemeno-TsH-
[Manckuit KMUKK XyAayd Muconuaa Poccusga KMIIUTOK
AXOJINCUHUHT WXTUMOUHN TabaKaJlaHULIMHU YpraHTaH.
Yuunr Oommunurugara Pyc ['eorpadust xamusita
TypA¥ WIMHHA Hampiapuaa axOJIMHWHT MaJaHWHd Xy-
CycHSITIIapW, MaWIIUi Ba WKTUCOAMH (aoNusATH
XaKuJa KeHI' KaMpPOBJIM 3MITUPUK MaTepHaUIapHU YOIl




9THO, OyTyH nyHE OYitad KoMIUIeKC reorpaduk-
sTHOrpaduK sKcreannusIap yrkasau [11].

Hemuc reorpagu  @.Puxtroden
danmap TH3UMH TapKuOHMIA
XYCYCHATHH  Ky4alTHPHII
reorpadusAcCHHE  ajoxuma WyHamam  cudatuaa
kuputau. Tanukiu Hemuc onumu  D.Parnen
TOMOHHUAH 3Ca aHTpororeorpadusIra acoc COINHAIH
Ba Oy OJIMM COIMaJl TeOTrpaQUsHIHT MYyXUM TapUXHUN
makuiapugan Oupu OYiaraH KOHLENIMSHU WITapH
Cypau. YHUHT (QuKpura Kypa, aHTpororeorpadus
AaXOJUHUHI KOWJIamyB Kapa¢Hiapu Ba XyAyAuil
XapakaTWHU YpraHaid, YHUHT acocHii Bazudacu sca
TypMyII Tap3WHU Ypranum xucooOmanagu. @.Patmen
TypMyII Tap3W Ba YHUHT TapKUOWA KUCMIIAPHHUHT
reorpaduk MyXHT OwIaH OOFIUKINTHHHU KypcaTau
[13].

Poccusana XIX acpuunr oxupuna . H.Anyuun Ba
D.10.Iletpn acapmapuma XaM aHTpOIOTEOTpaduK
Kapanuiap pUBOXJIaHIW. YJap aHTponoreorpadusHu
WHCOH XaMJa YHUHI MOJAUH Ba HOMOJJIUN
MaJaHuATH TYFpucumaru ¢ad cudaTuaa TyHIyHTaH
[14]. XX acp Oommma B.I1.Cemenos-Tsu-Illanckuit
pax0apnuruaa Poccust XynyUlapuHUHT KYT KAppad
(¢yHmaMeHTan TaBCUU HAMIP STHWIAH, YHAA axoiu
Xa€TH, MaJaHUATH Ba TYPMYII Tap3Waard reorpapux
(dapriap Kypuod YMKUIIH.

1960 #iunnapna MHIIIHM3-aMepHKa Teorpadusicuia
WXTAMOUH coxXajlap MaBKEW SHaJa OIIIH, Oy WIIM-
(GaHHUHT  WKTHUMOWWNIANIYBH, TaJAKHKOTYMIAPHUHT
COLIMOJIOTHK  TaAKUKOT YyCyjulapra 3bTHOOpUHHU
anoxujaa OaruIIalInTa, XyJNK-aTBOp TEHACHIUsIapH
TabCUPWHU STHAJA KyJalHUIInuTa OIn0 KeIu.

I'eorpadap o0bekTUB Ba CyOBEeKTUB cababiapHU
X{coOra OoNraH XOJj/a, WHCOHIAPHHHT MabiIyM OHp
MaKOHJard ¥3apo MyHOcabaTIapuHHU TYIIyHHIITa
xapakatr Kwian. Hatikana reorpadusiia Xynk-aTBOp
€HJ1alllyBU [IAKJUTAaHIA. Yoy €HJ1alllyB
tapadgopnapu  opacuma  reorpaduap  I.Vaiir,
. Yommepr, P.Y.Kelitciap y3 maBkeura sra. Xymk-
aTBOp reorpaduscu pean Xa€THH IIaxciap HyKTad
HazapuaH TAIKUK 3TaJH, HHCOHIAPHUHT KK, TYPYyX
€KkM OMMaBWII  XaTTHU-XapakKaTlIapuHU  YpraHuo,
yIapHUHT (apKIaHWIIMHU aHuKIaiam [5; 6]. Ymoby
TAIKAKOTIIAD axOoJu TYPMYIl Tap3WHUHT TYypIH
KUXATIAPUHU YpraHWil OWIaH NIyFyJUIaHaIUTaH
MyTaxacCHcliap YUyH KarTta KM3UKUII YUFOTIU. XYJIK-
aTBOp reorpadusicHia OSHT Ky4Id Hazapuil IOTYK

reorpaduk
a"Tpornoreorpaduk
MaKcaauaa  WHCOH
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XX acpumHr 70-timurapu  cobouk Mrtrdorma
WKTUMONH  (aHmapHUHT OYTYH MaXMyacHHH, IIIy

JKyMJIaiaH VKTUMOUI reorpadusiHA ¢aon
pUBOXKIAHTUpHUIN ~ AaBpu  Oynau. DBy  nmaBpaa
B.B.ITokIuIeBcKui, A.A Musnmg Ba

O.A.KOHCTaHTHHOB CHHTapw OJHMIAp VY3 WIMHAN
acapiapuja axoJHMHUHT TypMYyII Tap3WHU reorpaduk
acocAa YpraHuil 3apypaWIMHU  TabKHUIAAUIIap.
AMMO TypMyml Tap3u MYyaMMOJIAPWHHHT Teorpaduk
JKUXATIapU ymby — MyamugIapHUHT 0ab3u
acapiapuga  MaBXKyn ~ Oyica  xaMm,  MaB3ylH
TamKUKOTIap, acocaH, (ancada,  COIMOJIOTHSA,
ncuxoJorus (GaHnapyu Joupacuna puBokianau [3; 9;
10].

T.B.Paiiteuiip sHTH (QaHmapapo WYHAIWIIHA —
COLMOJOTHK TeorpadusiHd aHUKIAWAd Ba YHH
Hazapuil Ba yciayOWi >KMXaTAaH YpraHWiira XapakaT
KWJIZH. Y  aXOJMHMHI  TYpMyll  Tap3WHHU
commoreorpagus TaAKUKOTHHWUHT acOCHH OOBEKTH
cudaruga kypub umkuimmHM Takiup Kwign [9].
ynnaii kuaub, y ICTOHUS reorpaguscuaa TypMyII
Tap3UHU WXTUMOUM YpraHuil acCOCYUCUTA alIaHIH.

1980-tinnnapna aca A .N.AnexceeBHUHT
unutapuna [1], C.B.®@enynos [14] Ba W.B.lllapkoBa
[16] muccepramms TaAKUKOTIApUAA aXOJNH TYPMYII
Tap3uHU TeorpauK YPraHWIIHUHT TYpId Ha3apwid
EHanryBIapyHy MAKIUTaHH.

H.A.llluroBa M/IX wMamiakamiapuaa OMPUHYA
O0ynmuO, TypMym Tap3u reorpaduscura OarullIaHTaH
MaB3y Oyln4a JOKTOPJIMK JUCCEPTANUSHU SIpaTau Ba
yHE  MyBaQGaKKUATIA XUMOS  KWIAH. YHUHT
TAAKUKOTHIA TYPMYII Tap3u reorpadusicu mKXTUMOUN
reorpadus iyHanumm cudaruaa Xo3upru OOCKUUINIA
aXOJIMHUHT KYHJJAIMK TYPMYII Tap3uHHU XyAyI1apapo
dapmapuan  ypranaaw, ne0 TaBcuduianran [17].
A.J1.YUeOeTKOBaHMHT  HOMBOJIUK  JTUCCEPTAIMICH
Ilepm ynxacu Ttapkubunaru Komu-lIlepm myxTop
OKpYTH axOJHUCHHHUHT TYpPMYII Tap3W Ba cudarura
Oarunmianrad  OymmO, acocaH  yYHHHT  OTHHK
KHUXaTJIapura Kynpok 3sTHOop Kaparuiras [15].

Xyaoca.  Axomu TypMmyln Tap3u reorpadus
¢bannga KaguMAaH YpraHwimO KenuHrad. bupox
coupan  reorpa@UAHUHT  ANOXWAA  WYHAJIHMIIHA
cudparuga TypMmylr Tap3u reorpadusicu  Fapo
JaBiaTiapuaa YTraH acpHUHT YpTajapuaa, COOMK
Urtudoxna, xycycan Poccus, ctonus, ['py3usaa sca
1980 immmapra kenu6 makiuradrad. [lyHuHTOEK,
pecnyOiiMKkaMu3ia XaM TYPMYII Tap3ura OuJ Oup

cuparupa Jlyan waMud  MakTabum  acocydMcd  KaH4a TaOKUKOTIap onud Oopuirad. AXOJUHHMHT
mBenusuink reorpad T.XerepcTpaHJ TOMOHHJAH MEXHAT Ba Xa€r QaonusaTH, andarTa, MabIymM OuUp
nnmab  yuKwiIraH — sHTwmkinap  quddysusicm  TaOMME Ba MOKTUMOUWEM MYXHUT JioMpacHja kedaan. by
Ha3apusICH YbTUPOY STHIIN. 3ca  Xap KaHgall JKaMuAT — COLMAI-UKTHCOAUN
TY3WIMAaCHHUHT y3arvHU, aCOCHH TaIlIKHJII 3TaH.
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OZBEKSTANDA TOGAY RESURSLARI HAM OLARDIi QORGAW MASELELERI
) M.Y .Radjapov — ulken og:t:wsh:
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JIECHBIE PECYPCbHI U UX 3AIIIUTA B Y3BEKUCTAHE
M.IO.PagkanoB — cmapuiuti npenooasamens
Hyxycckuil 2ocydapcmeennutii nedazocudeckutl uHcmumym umenu Asxcunusza

FOREST RESOURCES AND THEIR PROTECTION IN UZBEKISTAN
M.Y.Radjapov — senior Lecturer
Nukus State Pedagogical Institute named after Ajiniyaz

Tayanch so‘zlar: o‘rmon, fitonsidlar, umumiy o‘rmon maydoni, tog‘, cho‘l, to‘qay o‘rmonlari, o‘rmon
degradatsiyasi, antropogen ta’sir, Zarafshon havzasi, o‘rmonlarni saglash, Orol bo‘yi genofondi.

Rezyume. Maqolada o‘rmon tabiatning eng ulug‘ ne’mati ekanligi, o‘rmonlar sayyoradagi ekologik
muvozanatda muhim rolni bajarishi, ular atmosferadagi kislorod muvozanatini tartibga solishi tahlil gilingan.

KaroueBbie ciaoBa: jec, (UTOHIUABI, OOMIas IUIOMIAAb JIECOB, ropa, MYCTBHIHS, ACTPajalis JIECOB,
aHTPOTIOTEHHOE BO3JeiicTBIe, OacceitH 3apadiiana, reHoGOH T AparbCKOTo MOpSI.

Pe3iome. B crarhe aHanmsmpyertcs, 4TO Jec-BeMUYaiIee Oaro MpUpoibl, Jieca WTPAlOT BAKHYIO POJIb B
AKOJIOTHYECKOM OallaHCe Ha TUIaHETe, OHHM PETYJIUPYIOT OalaHc KUCIopoaa B aTtMochepe.

Key words: forest, phytoncides, total forest area, mountain, deserts, forests, forest degradation,
anthropogenic impact, Zarafshan basin, forest conservation, gene pool of the Aral Sea.

Summary. The article analyzes that forests are the greatest natural resource, and they play an important role
in maintaining the ecological balance on our planet by regulating the oxygen levels in the atmosphere.

Kirisiw. BMShmin 1992-jili Rio-de-Janeyroda
bolip otken xaligaraliq konferenciyasinda togaylardan
aqilga muwapiq paydalaniw boyimnsha bayanlama
qabil etilgen. Onda togaylardin  planetadag:
ekologiyaliq ten salmaqliligin jane mamleketlerdin
turmisindagi orni, qadirin esapqa algan halda, olardi
saglaw ham qorgawga baylanisli milliy bagdarlama
qabil etiw zarurligi ayrigsha korsetip otilgen.

Togay tabiyattin en ulli baylhig esaplanadi.
Togaylar planetadagi ekologiyaliq tensalmaqliligta
ahmiyetli rol oynaydi: olar atmosferadagi kislorod
tensalmaqliligin tartipke saladi, jer ast1 suwlari rejimin
saglaydi, suwlard1 qorgaydi, hawani tazalaydi, egin
maydanlarin qorgaydi, klimatqa tasir etedi, qorshagan
geosistemalardi har tarli qolaysiz tabiyiy proceslerden
saglaydi, shawqimdi jutadi. Togaylar tek atmosfera
quramindag1 kislorod tensalmaqliligin emes, al:
uglerod hdm azot tensalmaqliligin da tamiyinleydi. 1
gektar maydandagi togay jilina 5-10 tonna uglerod eki
oksidin jutip, 10-20 tonna kislorod ajiratatuginin
ganigeler esaplap shiqgan. 1 gektar maydandagi togay
1 saatta 200 adam dem alganda shigatugin SO,m
jutiwi (8 kg) belgili. Sol sebepli de togaylar Jer
planetasinin "jasil 0kpesi" esaplanad [3].

Adebiyatlar analizi ham metodologiya. Togaylar
koplegen xosh iyisli zatlar, efir maylari, asirese iyne
japiraglar1  6zinen hawadag1 kesellik tarqatiwshi
mikroblard:r Oltiriwshi, hawani tazalawshi fitoncit
zatlarin shigarip, sheksiz mugdardag1 sanitariyaliq-
gigienaliq ham emlew qasiyetlerin de korsetedi.
Togaydin estetikaliq ahmiyeti de biybaha. Bunnan
tisqar1 togaylar bahali agash ham koplegen har qiyh
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qumbat bahali shiyki zat deregi (azig-awqat,
dari-darmagq, texnikaliq, texnikaliq, mineral shiyki zat
ham t.b.) esaplanadi.

Agashtan 30 minnan aslam turdegi buyim ham
onimler tayarlanadi. Haqiyqatinda da togaydin
ahmiyeti sheksiz. Sol sebepli belgili rus jaziwshisi
L.M.Leonov oni: “tlken hariptegi Dos” dep atagan.
Ormanshilardin  Xaliqaraliq kongressi (Hindstan)
shaqiriginda togaydin ekologiyaliq roli haqgqinda
tomendegi  s6z  keltirilgen:  “Togay-bul  suw,
Suw-zuraat, zardat-omir”. Hazirgi waqitta dinyadagi
uliwma togay maydam 40,1 min. km?ga
bahalanbagta. Sommn  25-28 min  km®  bolegi
paydalamiwga jaramli (A.Bulatov, 1999). Dunya
mamleketleri ishinde togay resurslari qorlarmin
ulkenligi boyinsha: Rossiya (8,1 min. km2), Braziliya
(3,2 min. km?), Kanada (2,6 min. km?), AQSH (2,0
min. km® mamleketleri alding ormlardi iyeleydi.
Togay menen qaplamiw darejesi boyinsha bolsa,
olardan basga, tiykarinan, témendegi rawajlanip
atirgan mamleketler: Gviana (95%), Surinam (91%),
Gayana (85%), Mozambik (84%), Gabon (81%);
rawajlangan mamleketlerden:  Yaponiya (68%),
Finlyandiya (59%), Shveciya (54%), Kanada (50%)
aldinda.

B.Baburin ham Yu.Mazurovlardin izertlewlerine
kore, jahannin uliwma agash gor: 340-370 mird. m®
quraydi. Rossiya bul korsetkish boyinsha dunyada
birinshi orindi iyeleydi (23% dunya rezervleri).

Dinya boyinsha maydan ham agash zapaslari
jagman derlik tendey eki tiykargl togay poyasi
ajiratiladi: 1) arqa (ortasha ham biraz subtropikaliq
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klimat-Rossiya, Skandinaviya mamleketleri, Kanada,
AQSH) ham 2) qubla (tiykarman Qubla Amerika
Amazoniyasi, tropikallq  Afrika-Kongo  darya
basseyni, sonday-aq, Qubla ham Qubla-Shigis
Aziya-Hindstan, Indoneziya, Malayziyada jamlengen
ekvatorial ham tropikaliq togaylar) [4].

Ozinin  ahmiyeti, jaylasiwi ham atqaratugin
waztypasina qarap barliq togaylar 3 toparga bolinedi:

Birinshi topar — ekologiyaliq qorgaw waziypasin
(suwdi, atizdi qorgawshi, sanitariyaliq-gigienaliq,
rekreaciyaliq) atqariwshi togaylar. Bunday togaylar
qatan qorgaladi. Olarda kitim hém sanitariyaliq
magsetlerdegi kesiwlerge ruxsat beriledi.

Ekinshi topar — qorgaw ham sheklengen  payda-
laniw dhmiyetine iye togaylar. Olar xaliq tig1z jaylas-
gan ham transport tarmagqlar1 rawajlangan aymagqlarga
tuwra keledi. Bul topardagi togaylarda shiyki zat
resurslari jeterli emes, sol sebepli qorgaw ham payda-
lammw waziypalarin saqlaw ushin togaydan payda-
lamiwda qatan tartip talap etiledi.

Ushinshi topar — paydalamlatugin togaylar. Olar
togayga bay aymagqlarda jaylasqan bolip, agashtin
tiykargi derekleri esaplanadi. Bul regionlarda da agash
tayarlaw tabiyiy biotoplardin 6zgeriwine jol qoyma-
gan ham tabiyiy ekologiyaliq tensalmagqliligti
buzbagan halda amelge asiriliw1 kerek. Togaylardin
gays1 toparian paydalaniw bolmasin, en daslep ilimiy
tiykarda amelge asiriliwi, tabiygly ekosistemalardi
saqlaw ham togay resurslarinan aqilga ugras payda-
lamiw principlerine saykes boliw1 shart.

Ozbekstanmin togay fondimin uliwma maydani 8,2
mln gektardi quraydi. Sonnan togay menen gaplangan
maydan 2,8 mln gektar, tabiyiy togaylar 2,1 min
gektar, madeniy togaylar bolsa 600 mun gektarga
jaqm. Togay fondimin uliwma maydani respublika
uliwma maydaninin 18,4%in quragan halda togay
menen qaplanganliq darejesi adewir tomen — 6,4%
atirapinda [2].

Ozbekstanda togaylar geografiyaliq jaylasiwina
qaray ush kategoriyaga boélinedi: taw, shol ham togay
togaylari. Taw togaylarina omin siyrekligi, jeke osip
atirgan terekler, olar arasindagi boshqlardin kopligi
tan. Taw togaylarmin tiykarin arsha togaylari, piste
ham miyweli (kopshilik jagdayda jabayi haldag)
terekzarliglar quragan.

Shirsha togaylar1 Gsh tirdegi yagny: yarim shar
tarizli, Zarafshan ham Turkstan shirsha tarlerinen
ibarat. Zarafshan shirshasi (qara shirsha) ken
targalgan bolip, 1500-2300 m biyiklikte ushiraydi.
Yarim shar tarizli (sawir) shirsha 2000-2700 m

biyiklikte targalgan. Turkstan arshasi tiykarman
Tuarkstan  dizbeginde 2200-3100 m  biyiklikte
ushirasadi.

Taw togaylar1 arasinda piste togaylar1 maydan
jagman ekinshi orindi iyeleydi. Piste qurgaqshiliqqa
shidamli ham qimbat bahali miyweli terek. Pistezarlar
qurgaq taw eteklerinde ham pas tawlardin
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janbawirlarinda tarqalgan. Pistezarlardin tiykargi
bolimi Babataw dizbeginde (Surxandarya, maydani 50
min gektar), biraz Samarqand atirapt ham basqa da
tawh aymagqlarda ushiraydi. Shirshazarlar menen
pistezarlar arasinda, badamzar, goza, taw shiye, alma,
erik, dolana, shipovnik, gqara qad ham basqa terekler
ham putazarlar jaylasqan. Olar koplep miywe beriw
menen birge, janbawirlardi jilj)lw ham eroziyadan
qorgaydi. Taw togaylar1 respublikanin togay menen
gaplangan maydaninin 900 min gektarin iyeleydi. Bul
togaylardin tiykarg ham ustinlik etiwshi teregi arsha
bolip tabiladi.

Taw togaylarimin adhmiyeti sheksiz, biraq xaliq
janilgi ham qurilis materiallari menen barliq orinlarda
jeterli tamiyinlenbegenligi ushin togaylardi kesiw
jagdaylar1 ushirasip turadi. Bazar ekonomikasi
sharayatinda, asirese, qurilis materiallarinin qimbat
bahast xaliqti1 janbawirlardagi tereklerdi kesiwge
iytermelemekte [3].

Shol zonasi togaylar1 7 mln gektardi quraydi. En
ulken maydandi shoél zonasi togaylari iyeleydi, bul
zonaga seksewil togaylari ham basqa putah
psammofitler tan.

Shol zonamnda togaylardin &hmiyeti juda ull.
Qumlt  sholde qumlardin  koshiwin  toqtatsa,
suwgarilatugin jerlerde topiraqtin uship ketiwine
tosqinliq etedi, jaylawlarda puta ham tereklerdin
boliw1, qarakdl qoylari jeytugin har qiyl ot-shoplerdin
osiwine imkaniyat beredi. Aq ham qara seksewil,
cherkez, shogan, qandim togay payda etiwshi terek
ham putalar bolip esaplanadi. Olardin tigiz 6sken
jerlerinde jaylawlardin o6nimdarligi gektarina 2
centnerden kem bolmaydi, geyde 4-5 centnerge
shekem koteriledi.

Orman togaylar1 maydan1 100 mun gektardan
aslamiraq. Burin endemik torangil tereklerinen otip
bolmaytugin orman togayliglarin quragan qayir
togaylar1 kushli antropogen tasir sebepli hazir 1%
gana saqlanip qalgan. Togaylar ishinde en kop
antropogen tasir ziyanina ushiragan orman togaylar
bolip esaplanadi.

Tabiyiy resurslardin kdmbagalligt ham qorshagan
ortaligtin buziliw1 menen baylanishi turde Ondiristin
rawajlaniw1 aqibetinde keyingi dawirlerde danya
togay resurslar1 maydan1 keskin qisqardi.

- togaylardin jalp1 tirde kesiliwi;

- togay ortleri;

- ekonomikalig-xojaliq infrastrukturalardi quriw,
togaylardin joq etiliwi;

- janilg1-otin sipatinda kesiliwi;

- turizmnin jedel rawajlaniwz;

- cement, hak ham kremniy islep shigaratugin
zavodlardan shigatugin shanlar;

- "siltili" jawinlar;

- hadden tis artiq mallardi, asirese iri qaramallardi
bagiw;

- uliwma hawa, suwlardin pesticidler ham mineral
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toginler  menen  pataslamwi  sebepli  ortalq
sharayatinin antropogen pataslaniwi siyaglilarda ayqin
korinbekte.

Mamleketimiz ayyemnen civilizaciya oraylarman
biri bolganligi, onin taw hdm taw aldi aymagqlarindagi
togay resurslarinan magsetli paydalaniw menen tnles
barganligin biykarlap bolmaydi. Bul bolsa taw ham
taw aldi, togay landshaftlarinin kérinisinde kushli an-
tropogen Ozgerislerge alip keldi. Héazir de maselen,
Zarafshan basseynindegi tawlarda jaqin wagqitlarga
shekem qalin arsha togaylar1 oskeninen derek beri-
wshi "izler" - qaldiq tabirler, 6z aldina o6siwshi
ayyemgi terekler, jer atlar1 turinde saqlanip qalgan.
Usigan saykes togaylardin joq etiliwi natiyjesinde,
Turkstan ham Nurata (derlik basqa tawlarda da) taw-
larinin arqa janbawirindagi daryalardin suw sarp1 key-
ingi juz jil ishinde 40% ke azayip ketti [3].

Togaylardi saqlawga tiyisli tomendegi tabiyatti
gorgaw ilajlarin amelge asirtw magsetke muwapiq:

- togay ortlerine qars1 guresiw;
togaylardi har quyli ziyankeslerden ham

- Ozbekstan Respublikasi Ministrler Kabinetinin
1994-j11 8-fevraldagi "Mamlekette har jili sanaat
terekzarlarin jaratiw haqqinda"gi garar1 boyinsha Jana
bagdarlamani islep shigiw hdm omi rawajlandirnnwdi
jetilistiriw;
gorgalatugin
keneytiw;

- jana togayliqlar payda etiw.

Juwmaq. Tarawga  baylamisli  Ozbekstan
Respublikast Ministrler Kabinetinin qararlart ham
BMSh rawajlamiw bagdarlamas1 menen
"Amiwdaryamn  tomengi  bolimi  Qaraqalpagstan
Respublikasinda orman togaylarin saqlap qaliw ham
gorgalatugin  aymaqlar sistemasin  bekkemlew"
boymsha orta koélemdegi joybarlaw jumislarinin
baslangan1 ayne magsetke muwapiq bolip tabiladi.
Mine usinday ilajlar Aral tenizinin qurip qalgan
boéliminde seksewil togaylarin jaratiwga tartki boldi
ham ulken maydandagr seksewil togaylarinin
jaratiliwi tamiyinlendi. Demek, bul maydannan duz-
qum boélekshelerinin  samal jardeminde atirapga

- tdbiygly aymaqlar maydanin

keselliklerden saglaw; tarqaliwimin  aldi  alinip, tabiyiy jol menen jer
- togay resurslarinan natiyjeli paydalaniw; bekkemlenip, ekosistemalardin  turaqliligi  artip
- qorgawga alingan togaylar maydanin keneytiw; barmaqta.
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REPUBLIC OF UZBEKISTAN
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Tayanch so‘zlar: iqtisodiyot, aholini ro‘yxatga olish, qishloq xo‘jaligi, rejalashtirish, ragamli statistika,
hududiy rivojlanish, davlat boshgaruvi.

Rezyume. Ushbu maqolada aholi va qishloq xo¢jaligini ro‘yxatga olishning davlat boshqaruvidagi ahamiyati
haqida so‘z boradi. Tadqiqotning asosiy maqsadi ushbu ro‘yxatga olish jarayonlarining ijtimoiy-igtisodiy
rejalashtirishdagi o‘rnini asoslash hisoblanadi. Tadgiqot jarayonida statistik va qiyosiy tahlil usullari
go‘llaniladi. Natijada aholi va qishloq xo‘jaligini ro‘yxatga olish mamlakatning hududiy rivojlanishi,
resurslardan samarali foydalanish va davlat siyosatini shakllantirishda muhim ahamiyatga ega ekanligi
aniglanadi.

KiroueBbie ci10Ba: 3KOHOMHKA, MEPENUCh HACEJICHHUS, CENbCKOE XO3AWCTBO, IJIAHUPOBAHHE, HUPPOBas
CTAaTUCTHUKA, PETUMOHAJIbHOC PA3BUTUC, TOCYAapCTBECHHOC YIIPABJICHHAC.

Pe3iome. B IIaHHOﬁ CTaTb€ pacCMATpUBACTCA BAXKHOCTDH IICPEIIMCU HACCJICHUA U CCJIBCKOI'O XO3SIUCTBA B
TroCyAapCTBECHHOM YIIPABJICHUU. OcHOBHOI1 TEJIBbIO UCCIICAOBAHUSA SABIISICTCA 000CHOBaHUE POJIK 3TUX ITPOLICCCOB
peructpaiiyu B COLUAJIBHO-3KOHOMHUYCCKOM IIJIAHUPOBAHUH. B X04€ HCCICAOBaHUA ObLIM VCIIOJIB30BaHbI
MCTOJAbI CTAaTUCTUYCCKOI'O MW CPABHUTCIBHOI'O aHaJIU3a. B pe3yabTaTe CTAHOBHUTCA SCHO, 4YTO IICPCIIUCH
HACEJICHHsI U CEJIbCKOTO XO3SCTBA UTPAET BAXKHYIO POJIb B PETHOHAIHLHOM Pa3BUTHH CTPaHBI, d(P(PEKTHBHOM
WCTIONIb30BAaHUH PECYPCOB M POPMUPOBAHHIH TOCYJAPCTBEHHON MTOTUTHKH.

Key words: economics, population census, agriculture, planning,digital statistics, regional development,
public administration.

Summary. This article discusses the importance of population and agricultural census in public
administration. The main goal of the research is to substantiate the role of these registration processes in
socio-economic planning. Statistical and comparative analysis methods were used in the research process. As a
result, it is determined that the census of the population and agriculture plays an important role in the territorial
development of the country, the effective use of resources, and the formation of state policy.

Kirisiw. Bugingi zamanagdy sharayatta mam- ekonomikaliq tarawlardi jobalastirtwdin natiyjeliligin
lekettin sociallig-ekonomikaliq rawajlaniw1 nétiyjeli  arttiradi. Sonlhiqtan, xaliq ham awil xojalig1 tarawlarin
basqariw ham puqta rejelestiriw menen tig1z baylanisli ~ dizimge aliw processleri hazirgi jagdaydi bahalaw,
bolip, bul processte mamleket isenimli ham sistemali  aymaqliq ayirmashiliglardi aniglaw ham keleshektegi
statistikaliqg magliwmatlarga tayanadi. Xaliq ham awil  rawajlamw  bagdarlarin  belgilew ushin  zarGr
xojaligt haqqmnda aniq magliwmatlardin boliw1  statistikaliq derek bolip xizmet etedi.

birinshi gezekte, mamleketlik siyasatti qaliplestiriwge Ozbekstan Respublikasi Prezidentinin  2025-j1l
jardem berse, ekinshiden aymagqlardin turaql rawaj-  19-sentyabrdegi PP-173-sanli "Ozbekstan
lantwin tdmiyinlew hadm resurslardan aqilga muwapiq Respublikasinda xaliq ham awil xojaligin dizimge
paydalaniwda zarur rol atqarada. aliw ilajin otkeriw haqqmnda"gr parman1 qabil etilip,

Xahigtin sani, qurami (etnikaliq, diniy, jimisliq) ust parmanda xaliq ham awil xojaligin dizimge aliw
ham jaylasiwi, sonday-aq, awil xojalig1 subiektleri, jer  processlerin jetilistiriw ham statistikaliq magliw-
resurslari ham Ondirislik mamkinshilikler hagqnda matlardin  isenimliligin  arttinw  zarar waziypa
anig ham toliqg magliwmatlardin boliw1 social-  sipatinda belgilengen.
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Parmanda tomendegi maqgset ham waziypalar
belgilengen: [2]

a) mamleketti social-ekonomikaliq rawajlandiniw
boyinsha mamleketlik siyasattin tiykargr bagdarlarin
belgilew ushin 38 miln. xaligin qurami hdm
migraciyasi, shanaraqliq jagdayi, iskerlik tari, ddramat
derekleri haqqinda Evropa statistika konferenciyasinin
2020-j1ldag1 usinislan tiykarinda birden-bir magliw-
matlar bazasin galiplestiriw;

b) 26 mln gektar awil xojalig1 jerlerinen payda-
lanmiw jagdayin uyreniw, sharwa mallart ham quslardin
sanin aniqlaw arqali awil xojaligina bagdarlanip
atirgan jilliq 25,6 trillion som, usinnan 2,2 trillion som
byudjet qarjilarmin natiyjeli jumsaliwin, tarawdagi
xizmetler kélemin ham azig-awgat qgawipsizligin
tamiyinlew ushin zarar magliwmatlar toplamin
jaratiw;

v) xaliq ham awil xojaliginin 6siw tendenciyalarin
aymagqlar kesiminde aniq esap-sanaqlar tiykarinda
socialliq taraw obyektlerin keneytiwge bagdarlanip
atirgan jillig 25,2 trillion sum qarjmin manzilli
jumsaliwin tdmiyinlew;

g) respublikanin har bir hakimshilik-aymaqliq
birligi ham mahalleler kesiminde xaliqtin har quyli
ozine tan oOzgesheliklerin statistikaliq metodologiya
tiykarinda xaliqaraliq darejesindegi magliwmatlardi
galiplestiriw ham usmin tiykarinda mamlekettin
investiciyaliq tartimliligin ham xaliqaraliq
reytinglerdegi ornin koteriw [2].

Adebiyatlarga sholiw. Xaliqti dizimge aliwdin
teoriyalig-metodologiyaliq  tiykarlart ham  onin
jamiyettin rawajlaniwindagi orni uzaq jillardan berli
koplegen jergilikli hdm xaligaraliq ilimpazlardin
diqgat orayinda bolip kelmekte. Atap aytqanda,
demografiya paninin qaliplesiwinde Jon Graunt ham
Tomas Maltus siyaqli xaligaraliq koélemdegi
ilimpazlardin xizmetleri esapsiz. GMDA mamleketleri

alimlarinan D.[.Valentey ham A.G.Vishnevskiy
xaligti dizimge aliwdi mamlekettin strategiyaliq
socialliq siyasati dep bahalagan. Ozbekstanda

xaliqgtaniw ham statistika tarawimn rawajlandiriwga
akademik Q.X.Abduraxmanov, basga ilimpazlardan
R.A.Ubaydullaecva ham M.R.Boriyivalar sonday-aq,
g.i.k., doc. G.B.Utepovanin [7] ilimiy jumislarinda da
xaligtamw maseleleri boyinsha izertlewler alip
barilgan.

Tiykarg1 bélim. Xalqt1 dizimge aliwdin tariyxiy
basip otken jolina nazer taslaytugin bolsaq, ayemgi
Egipet, Mesopotamiya ham Vavilonda bizin eramizga
shekemgi 3000-jillarda xaligtin  dizimge aliniwi
haqqinda tariyxity derekler bar. Ayyemgi Rimde
b.e.sh. 435-jildan baslap uzliksiz tirde har 5 jilda
xaliq esap-sanaq jumuslari otkizilgen. 510-jilda impe-
rator Servi Tull dawirinde bolsa, puqaralar ham
olardin  mal-malki har bes jilda  arnawlh
qadagalawshilar (senzorlar) tarepinen turaqli tirde
dizimge alingan [5].
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Tariyxiy dawirlerde xaliqtt dizimge aliw tiykargi
eki magsette alip barilgan, olar tomendegishe:

1. Saliq sistemasin payda etiw magsetinde:

Bul dawirlerde xaliqtt dizimge aliw, birinshi
gezekte, saliq sistemasin qaliplestiriw, ekinshiden
xojaliglardin mulki, jer maydanlart ham basqa da
materialliq bayliglar1 esapqa alingan ham us1 derekler
tiykarinda saliq mugdar1 belgilenip, mamleketlik
byudjettin turaqliligl timiyinlengen.

2. Askeriy magsette:

Xaligt1 dizimge aliw askeriy xizmetti rejelestiriwde
de ahmiyetli orin tutqan. Alingan magliwmatlar arqal
askeriy xizmetke jaramli er adamlardin sami aniqlanip,
olarga jukleniletugin minnetlemeler belgilenip,
mamlekettin qorganiw potenciali bekkemlengen.

Sol dawirdegi xaliqti dizimge aliwdagi jane bir
itibarli tarepi, maghiwmatlar alinganda tek er
adamlar gatnasgan, sebebi sol dawirlerde er

adamlardin ekonomikaliq ormi joqar1 bolgan, saliq
télewde er adamlar,
gatnasgan [6].

Xaligtin en birinshi rasmiy ken koélemli dizimge
almiwi 1790-jili  AQShta, 1800-jil1 Shveciya ham
Finlyandiyada, 1801-jili Angliya, Daniya, Norvegiya
ham Franciyada otkerilgen [8].

yagniy shanaraq basshilari

Amerika Qurama Shtatlar1 Federali xaliqt1 dizimge
aliw procesi.

Biraq bul xaliq dizimleri juda apiwayr formada
bolip, uzaq muddetke sozilgan. AQShta bolip 6tken
xaliqt1 dizimge aliw jumislar1 18 ay dawam etkenligi
haqqinda magliwmatlar bar. Bul dizimnin natiyjeleri
tomendegishe bolgan: [10]

- AQSh xalq: 3 929 214 adam.

- Résmiy shtatlar sani: 13.

- Xaliqtin ortasha jasi: ust jil ushin bul haqqinda
magliwmat joq.

- Nizamli rezident statusin alip atirgan immigrant-
lar: us1 jil ushin bul hagqinda magliwmat joq.

- En iri qalalar: Nyu-York, NY (Xaliq sant:
33131), Filadelfiya, Pensilvaniya (28522), Boston
(18320).

1890-j1i AQSh xaliqt1 dizimge aliwda birinshi
elektr tabulyator mashinalar1 engizildi, bul bolsa
xaligti dizimge aliwdin texnologiyaliq rawajlaniwin
alga surdi.
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W\
Alimgan maghwmatlard: elektr mashinast arqali
esaplaw
"Gollerit tabulyator1" shama menen jaziw stolinin

Olshemindey bolip, shkafta tort qatar ham 10
baganaga dizilgen 40 cifr sawlelengen. Harbir cifrda
100 bolim ham saatqa uqsas eki qol bar edi, olar
birgelikte 10 000 ga shekem sanay alatugin edi. Bul
dawirde xalqti dizimge aliw basqaniwdm apiwayi
esap-sanaq formasimnan ilimiy-statistikaliq sistema
darejesine  koterildi. Dizimge aliw natiyjeleri
tiykarinda socialliq siyasat, qala qurilist ham miynet
bazarin jobalastiriw mumkinshiligi payda boldi.

XIX asir aqur1 ham XX 4&sir baslarinda xaliqtt
dizimge aliw mamleketti basqariwdin ahmiyetli
quramina aylandi. Bul dawirde xalhiqti dizimge aliw
natiyjeleri tiykarinda tarawlardi social-ekonomikaliq

jobalastinw, miynet resurslarinan paydalaniw,
urbanizaciya processlerin basqariw hamde
demografiyaliq  izertlewlerdi amelge asirw

mumkinshiligine jol ashildi. Natiyjede xaliqt1 dizimge
aliw ilimiy dalillerge tiykarlangan mamleketlik
siyasatt1 qaliplestiriwde tiykargi informaciya deregine
aylandi.

Xaligtt dizimge aliw boyinsha zamanagody basqish
XX asirdin ortalarinan baslandr ham usi dawirde bir
qatar Aziya mamleketlerinde de xaliqlar dizimge
almgan. XX asirdin aqirina kelip xaliqtt dizimge aliw
dinyanin derlik barliq aymgqlarin qamtip aldi [8].
Hazirgi waqitqa kelip dinyanin koplegen rawajlangan
mamleketlerinde har 10 jilda keminde bir ret xaliqti

dizimnen Otkeriwdi xaliqaraliq ameliyat usinis
etpekte.
Ozbekstan Respublikasinda xaliqti  dizimnen

otkeriw: keshe ham bugin-Ozbekstan aymaginda
daslepki xaliqt1 dizimge aliw 1897-j1l1 6tkerilgen, bul
dizimge aliw hareketi magliwmatlart XIX asir
aquinda Ozbekstandagr xahiqtin sani, tuwiliw hdm
olimshilik jagdaylari, xaligtin jas ham jinis qurami,
etnikaliq qurami, shanaraqlan siyaqli demografiyaliq
hadiyseler haqqinda pikir jurgiziwge jardem bergen.

1897-jildagt  Tuarkstan  tlkesinin ~ walayatlari
kesiminde otkerilgen xaliqti dizimge aliw ilajinda
aniqlangan magliwmatlar [4]
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Aymaglar | Xojalg- Jami Erkek- Hayal-
xaliq
at1 lar san1 ler lar
sani
Fergana | 359055 | 1572214 | 852019 | 719295
walayati
Samarqand | 7cay | geoop1 | 472443 | 387578
walayati
Siddrya | 110417 | 642966 | 351100 | 291866
walayati
Amiwddrya | 5075 | 194473 | 101185 | 93288
walayati
Buxara | 06675 | 2134240 | 1114960 | 1019280
amirligi
Xiywa 91415 | 488967 | 259097 | 229888
xanlig1
. 1119 | 5802 | 3151
Jémi 068 a8 pn | 2741195
Keste magliwmatlar1 - G‘ulomov, I. (2023).

Turkistonda o‘tkazilgan aholini ro‘yxatga olish tadbiri
(1897-yilda o‘tkazilgan dastlabki tadbir misolida)atlt
maqalasinan alindu.

1897-jili Turkstan aymaginda otkerilgen xaliqti
dizimge aliw ilajlarinda aymaqtagi xaliqtin sani, jasi,
jinis1 ham etnikaliq qurami boyinsha daslepki ilimiy-
statistikallq maglhiwmatlardi qaliplestiriwde ulken
ahmiyetke iye boldi. Bul dizim mamleketlik basqariw,

saliq  sistemast  ham  sociallig-ekonomikaliq
jobalastinw ~ ushin  zarGr  bolgan  tiykarg:
demografiyaliq koérsetkishlerdi aniglaw

mumkinshiligin berdi. Sonin menen birge, dizimge
aliw procesinde bir qatar kemshiliklerde orin alip,
ayirim aymagqlardagi xaliq toliq qamtip alinbagan ham
magliwmatlardin aniqhigr jeterli darejede bolmagan.
Usigan qaramastan, 1897-j1lg1 xaliqtt dizimge aliw
ilgjlann  keyingi demografiyaliq izertlewler ham
statistika sistemasimn rawajlaniwi1 ushin ahmiyetli
tiykar bolip x1zmet etti.

Bul ilajdan keyin Ozbekstan aymaginda 1926,
1939, 1959, 1970, 1979,1989 jillarda da xaliq esap-
sanaq alip barilgan.

1920-jil1 buringt SSSRde =xalign ham xaliq
xojaligin dizimge aliwga, orayliq statistika basqarmasi
demografiyaliq statistika boliminin baslhigi Vasiliy
Grigorivich Mixailovskiy basshiliq etti. Biraq
mamlekettegi ayirmm aymaqlarda 0z-ara
kelispewshilikler sebepli Belorussiya, Qirim, Uzaq
Shigis, sonday-aq Xiywa, Buxara ham Turkstanda
xaliqt1 dizimge aliw ilaj1 6tkerilmeydi. Keyinirek ishki
kelispewshilikler  saplastirilgannan  keyin  xaliq
xojaligin tiklew baslanadi, mamlekette olimshilik
darejesi azaylp, tuwiliw darejesi artadi, sanaat
rawajlanadi, usinin natiyjesinde xaliqtin jaylasiwi ham
quraminda 6zgerisler juzege keledi, natiyjede 10 jilliq
muddetti kiitip otirmay 1926-j1l1 xaliqt1 qayta dizimge
aliw jumislar1 alip bariladi. Esap-sanaq nétiyjesine
bola buringt SSSRdin jami xalqi 148 min bolip,
usinnan derlik 4,6 mln adam Ozbekstan tlesine tuwra
kelgen. En keyingi ret xaliqti dizimge aliw buringi
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awqam dawirinde 1989-jil1 Otkerilip, ust waqitta
respublikamiz xalqi 19,7 mln adamdi quragan [8].

Ozbekstan Respublikas1 Prezidentinin 2019-jil 5-
fevraldagi "Ozbekstan Respublikasinda 2022-jili
xaligtt dizimge aliwdi otkeriw koncepciyasin
tastiyiqlaw haqqinda"gi PP-5655-sanli Parmani qabil
etildi. Us1 parman tiykarinda xaliqgti dizimge aliw
ilajin  oOtkeriw koncepciyasi tastiyiqlandi ham sol
koncepciya tiykarmda Ozbekstan Respublikasinin
"Xaliqt1 dizimge aliw haqqinda"g1 nizam joybar1 islep
shigihp, 2020-j11 16-martta ORQ-611-sanli nizam
qabul etiledi, keyin, Ozbekstan Respublikas1 Ministrler
Kabinetinin  2020-j11  11-noyabrdegi "Ozbekstan
Respublikasinda 2023-jili xaliqgi dizimge aliwga
tayarliqg kériw ham oni1 otkeriw ilajlart hagqinda"g1
710-sanli Qarar1 jariyalandi. Ministrler Kabinetinin
710-sanl1 Qarar1 menen 2021-j11 1-25-noyabr ktnleri
Respublikamizdin ~ Andijan ~ wélayat;, Xojaabad
rayoninda, Tashkent walayati, Joqar1 Shirshiq
rayoninda, Xorezm walayati, Xiywa qalasinda ham
Tashkent galasi, Yashnabad rayoninda xaliqti tajiriybe
turinde dizimge aliw belgilenip, joqarida atap otilgen
aymagqlarda xaliq tajiriybe tirinde dizimge alindi [1,
3, 8]

Xaligt: toliq tarizde dizimge aliw Ozbekstan
Respublikas1 Prezidentinin 2025-j11 19-sentyabrdegi
PP-173-sanli Parmanina muwapiq 2026-ji1 15-
yanvardan 28-fevralga shekem otkeriliwi belgilengen.
Parmanga muwapiq Respublikaliq komissiya dizilip,
ogan tomendegi waziypalar jukletilgen: [2]

a) dizimge aliw ilajina tayarliq koriw ham omi
otkeriw menen baylanish ilajlardin 6z waqtinda ham
sapali amelge asiriliwin tamiyinlew;

b) dizimge aliw ilajina tayarliq koriw ham om
otkeriwdi qarjilandintw, dizimge aliw materiallarin
gqayta  islewdi  sholkemlestiriw  ham  onin
juwmaglawshi natiyjelerin jariyalaw maselelerine
baylanish usinislardi korip shigiw;

v) dizimge aliw ilajinda qatnasiw ushin fizikaliq
ham yuridikaliq shaxslardi olardin miynetine haqt
tolew maselelerin qarap shiggan halda tartiw
jumuislarin sholkemlestiriw;

g) dizimge aliw ilaji shenberinde xaligaraliq
sholkemler menen birge islesiw.

Parmannin en ahmiyetli socialliq tarepi — jeke
maglhiwmatlardin kepillengenligi. Xaliqtan alingan
magliwmatlar tek gana statistikaliq magsetlerde
paydalaniliwi hdm basqa hesh bir mamleketlik uyim
bul maglhiwmatlardan fizikallq shaxsqa qars1
paydalana almaytugini qatan belgilengen. Bul xaliqtin
processke isenim menen qatnasiwina tiykar jaratadi.

Juwmag. Xaliq ham awil xojaligin bir waqitta
sinxron dizimge aliwdin tiykarg1 sebebi — mamlekettin
demografiyaliq  korsetkishleri ham aziq-awgat
resurslarin bir-birine manzilli baylanistiriw, sonday-aq
mamleket byudjetin unemlew bolip esaplanadi. Bir
shanaraqqa bargan registrator hdm xaliqtin sanin, ham
sol shanaraqtag1 qiytaq jer, sharwa ham awil xojalig1
resurslart tuwrali magliwmat aladi. Bul waqit ham
qarjin1 keminde 50% ke tinemleydi. Ozbekstan xalq
sani da 38 millionnan asti. Olard1 sapali azig-awgat
penen tamiyinlew ushin gansha 6nim kerek ekenligin
biliw ushin tek adam sanin gana emes, al jer ham
sharwa resurslarin da aniq biliw zarur. Xaliqt1 dizimge
alganda, olardin qiytaq jeri imkaniyatlar1 da esapqa
alinsa, mamleket qay jerde issixana quriw, qay jerde
sharwashiliqt1 rawajlandiriw boyinsha aniq rejege iye
boladi. FAO (Azig-awqat ham awil xojalig1 sholkemi)
dizimge aliw jumislarin bir waqitta otkeriwdi usinis
etedi. Sebebi, xaliqtin jasaw orn1 omin xojalig1 menen
tig1z baylanisli.

2026-j1lg1 dizimge aliw joqarida atap oOtilgen
dawirlerden o6zgeshe tarde, sanli texnologiyalar
jardeminde amelge asiriladi: magliwmatlar bazalarin
jaratiw, GIS kartalari, biometrikaliq identifikaciya
ham elektron monitoring sistemalarinan paydalaniladi.
Usigan baylanisli, bul sistema tekgana statistika
deregi bolip galmastan, ol mamleketlik basqarw
infrastrukturasin rawajlandirnw ham qarar qabil etiw
processlerin jedellestiriw quralina aylanadi. Bul
innovaciyaliq kozqaras dizimge aliwdin zararligin
jane de arttiradi ham om keleshektegi basqanw
strategiyalarinin ajiralmas bolegine aylandiradi.
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Tayanch so‘zlar: GAT, tuprogshunoslik, yer resurslari, ekologiya, innovatsiya, ma’lumotlarni tahlil qilish,
monitoring, axborot texnologiyalari.

Rezyume. Ayni vaqtda “Geografik axborot tizimlari (GAT)” yer resurslarini samarali boshqarishda muhim
vosita bo‘lib, makon bo‘yicha ma’lumotlarni yig‘ish, tahlil qilish va modellashtirish imkonini beradi. GAT
yordamida tadgiqotchilar yer resurslarini samarali boshqgarishda sifatli nazorat gilish, ekologik muammolarni hal
etish va innovatsion yondashuvlarni amalga oshirishda yangi imkoniyatlarga ega bo‘ladilar. Tizimning rivoji
tubdan zamonaviy ekologik igtisodiyot asoslarini shakllantiradi.

KiroueBble cj1oBa: FI/IC, MMOYBOBCACHUC, 3CMCIIbHBIC PECYPCHhI, 9KOJIOTHA, HHOBAIIUH, aHAJIN3 JAHHBIX, MO-
HUTOPUHT, YCTOﬁqHBoe pa3BUTHC, I/IH(I)OpMaI_II/IOHHLIe TCXHOJIOTHUH.

Pe3tome. B 10 ke Bpems reorpadpuueckue nHpopmanuonnsie cucteMsl (I'MC) sSBISIOTCS BaXKHBIM WHCTPY-
MEHTOM 3P PEKTHBHOTO YIPAaBJICHHUS 3eMENbHBIMU PECYPCaMH, ITO3BOJIssl cOOMpPAaTh, aHATM3UPOBATh U MOJIEIH-
poBaThb MPOCTPAHCTBCHHBIC HNAHHBIC. C IIOMOIIBIO I'nC HCCJICAOBATCIN MOJYYAarOT HOBBIC BO3MOKHOCTU IJISA
KOHTPOJIA Ka4€CTBa, PCUICHUSA 3KOJIOTHYCCKUX HpO6J’IeM 1 BHCAPCHUA WHHOBAIIMOHHLIX IMOJAXOA0B K 3(1)(1)CKTI/IB-
HOMY YIPaBJICHUIO 3eMENIbHBIMU pecypcamu. Pa3BuTue 3Tol CUCTEMBI KOPEHHBIM 00pa3oM (popMHUpyeT OCHOBEI
COBpeMeHHOﬁ SKOJOTHYECKON SKOHOMHUKH.

Key words: GIS, soil science, land resources, ecology, innovation, data analysis, monitoring, sustainable
development, information technology.

Summary. At the same time, geographic information systems (GIS) are an essential tool for effective land
management, enabling the collection, analysis, and modeling of spatial data. GIS provides researchers with new
opportunities for quality control, addressing environmental issues, and implementing innovative approaches to
effective land management. The development of this system fundamentally shapes the foundations of modern
ecological economics.

Kirish. Bugungi kunda butun dunyoda axborot boshga tabiiy manbalar orgali avlodlarga tagdim
texnologiyalari va elektron ragamli ma’lumotlar bilan etiladigan beqiyos ne’matlar hisoblanadi, shuning
ishlashning kengayishi sezilarli ahamiyatga ega. uchun ulardan ogilona foydalanish hamda tagsimlash
Birog, antropogen omillar natijasida tuproq zarurati har gachongidan ham ahamiyatli bo‘lib
xususiyatlarida yuz berayotgan o‘zgarishlar, yer qolmoqda.
resurslarining samarali boshgarilishini talab gilishga Unumdor tuproglarni tahlil gilish va monitoring
majbur gilmoqda. Yer resurslari quyosh energiyasi va  qilish jarayoni, aynigsa, zamonaviy geoaxborot
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tizimlari (GAT) orgali samarali amalga oshiriladi.
Geoaxborot tizimlari va texnologiyalari buxgalteri-
yaning yangi paradigmalarini tagdim etadi, xususan
tuprogning yashash muhitini baholashda va resurslar-
dan foydalanishni rejalashtirishda muhim vosita
sifatida xizmat giladi. Rivojlangan mamlakatlar,
shuningdek, igtisodiy jihatdan kuchli davlatlar sifatida
tanilgan, mahsulotlar ishlab chigarishga garatilgan,
balki ilmiy yutuglar va innovatsion boshgaruv
usullariga asoslangan iqtisodiyotni shakllantirishga
harakat gilmoqdalar.

Ushbu jarayon, tabiiy resurslarni  ogilona
sarflashdan ko‘ra, innovatsion mahsulotlar yaratishga
qaratilgan strategiyalarga mo‘ljallangan. GAT-lar
yordamida tuproqdagi o°zgarishlarni, resurslarni
monitoring qilish va ilmiy tadgiqotlar orgali aniglik
kiritish imkoniyati yuzaga keladi. Masalan, tuproq
unumdorligini yanada oshirish uchun ilmiy-tadgigot
yutuglaridan foydalanish zarurdir.

Yer resurslaridan samarali foydalanish bo‘yicha
kompleks chora-tadbirlarni amalga oshirish, shuning
bilan birga, innovatsion yondashuvlarni joriy etish,
nafaqat iqtisodiy bargarorlikni ta’minlaydi, balki
ekosistema  muvozanatini  saglashda ~ muhim
ahamiyatga ega. Bunday yondashuv xalgaro hamja-
miyatning barqaror rivojlanishiga hissa qo‘shadi va
tabiat bilan uyg‘unlikda yuksak sifatli innovatsion
tizimlarni  yaratish  imkoniyatini tagdim etadi.
Geoaxborot tizimlarining yer resurslarini
boshqarishda o‘rnini tushunish va bu qulayliklardan
foydalanish, kelajak avlodlar uchun bargaror va
ekologik jihatdan to‘g‘ri yechimlar keltirishda muhim
ahamiyatga ega [1].

Axborot-kommunikatsion texnologiyalar tuprog-
shunoslik sohasida faoliyat yuritayotgan
mutaxassislarning tadgiqot faoliyatini sifat jihatidan
yangi bosqgichga ko‘tarmoqda. Ushbu texnologiyalar
an’anaviy tadqiqot usullarini takomillashtirish bilan
birga, kartografik ma’lumotlarni yaratish va tahlil
qilishda yangi imkoniyatlar taqdim etadi. An’anaviy
qog‘oz formatdagi xaritalar, albatta, ma’lum hududlar
hagida asosiy ma’lumot manbai sifatida qimmati
saglanayotgan bo‘lsada, hozirgi kunda raqamli
formatga o‘tish jarayonida ikkilamchi ahamiyatga ega
bo‘Imoqda.

Ragamli xaritalar, yuqori texnologiyalarni va
ma’lumotlar bazalarini samarali foydalanish imkoni-
yatini hosil qilib, ma’lumotlarni tez va Kkiritilishga
yaroqli tarzda saglashga imkon yaratadi. Masalan,
haqgigiy vaqt rejimida geografik obyektlarning
joylashish koordinatalarini aniqlashda sun’iy yo‘ldosh
tizimlarining roli  begiyosdir. Ushbu tizimlar
obyektlarning aniq joylashuvi va tanishini ta’minlaydi
va yuqori ruxsat etilish giymatiga ega bo‘lgan kosmik
tasvirlar orqali ma’lumotlarni tagdim etadi.

Katta aniqlik bilan olchovlarni amalga oshirib
beruvchi lazer nurlanishi asosidagi texnologiyalar esa
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dalada o‘lchov ishlarida qo‘llanilib, natijalarni
tekshirishda muhim omil hisoblanadi. Shunday qilib,
axborot-kompyuter texnologiyalarining rivojlanishi
tuprogshunoslik sohasidagi an’anaviy tadqiqotlarni
yangilash, mukammallashtirish va samaradorligini
oshirishga olib kelmogda.

Natijada, tuproq resurslarining holatini tahlil gilish
va saglashda yangi yondashuvlar, metodologiyalar va
innovatsion  strategiyalarni  kiritish  imkoniyatlari
paydo bo‘lmoqgda. Bularning barchasi tabiiy resurslar-
dan oqilona va barqaror foydalanishni ta’minlashga
ko‘maklashadi  va  ckosistemada  muvozanatni
saglashda muhim rol o‘ynaydi. Shu sababli,
geoaxborot tizimlarining tuprogshunoslikda o‘rni,
samarali boshgaruv strategiyalarini ishlab chigish va
amalga oshirish orgali bargaror rivojlanishni
ta’minlashda ahamiyatli hisoblanadi [2, 3].

Adabiyotlar tahlili. Axborot-kommunikatsion
texnologiyalar tuprogshunoslik sohasidagi
tadgigotlarni ~ sifat  jihatidan yangi  bosgichga
ko‘tarmoqda. Ushbu texnologiyalarning muhim
xususiyatlaridan  biri, kartografik ma’lumotlarni
yaratish va tahlil qilishda an’anaviy usullarni
takomillashtirishdir. Ragamli xaritalar, ma’lumotlarni
tez va samarali saglash imkoniyatini tagdim etadi, bu
esa tuprogshunoslik sohasida samarali ishlashga
yordam beradi. Shu bilan birga, sun’iy yo‘ldosh
tizimlari ~ hagigiy  vaqt rejimida  geografik
obyektlarni  joylashishda muhim rol o‘ynaydi
(Olimova, 2022).

Rodger Tomlinson tomonidan yaratilgan GAT
texnologiyalari, geografik ma’lumotlarni yig‘ish va
tahlil qilishda yangi yondashuvlarni olib kelgan
(Mansurov, 2021). Ushbu tizimlar, tuprogshunoslik,
ekologiya, shahar rejalashtirish kabi sohalarda
foydalanuvchilarga ma’lumotlarga tezkor kirish
imkoniyatini yaratadi (Sultonov, 2023).Tuprog va
o‘simliklar qoplamasini tahlil qilish jarayonlari
relefning morfometrik tavsiflari  kabi omillarni
o‘rganishga asoslanadi. Ushbu tadqiqotlar
isbotlaydiki, yoritilish darajasi va namlik tuprog hosil
bo‘lishida muhim ahamiyatga ega (Abdullayev,
2022). Dala sharoitida tadgiqgot olib borishda takroriy
chigishlar va topografik xaritalar tahlili asosiy
mohiyatni ifodalaydi (Xudoyberdiyev, 2021).Shunday
qilib, innovatsion strategiyalarni qo‘llash orgali tuproq
resurslarining holatini baholashda yangi yondashuvlar

paydo bo‘ldi. Bularning barchasi tabiat va
resurslardan bargaror va ogilona foydalanishni
ta’minlashga hissa qo‘shadi (Sadikov,

2023).Geoinformatika va GAT (geografik axborot
tizimlari) fanlari tashkil topishda Kanada geografik
axborot tizimining (CGIS) ishlab chigilishi muhim
birlamchi muvaffagiyat hisoblanadi. 1960-yillarda
amalga oshirilgan ushbu yirik ko‘lamdagi GAT,
bugungi kunga qadar o‘zining funksiyalarini
bajarishda va takomillashtirilishda davom etmoqda.
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GAT texnologiyalarining  asoschisi  Rodger
Tomlinson bo‘lib, u ushbu sohada ko‘plab konseptual
va texnologik masalalarni ishlab chigdi va amaliyotga
joriy  etdi. Tomlinson rahbarligida  GAT
texnologiyalarining imkoniyatlari kengaytirildi, bu esa
geografik ma’lumotlarni yig‘ish, saqlash, tahlil qilish
va vizualizatsiya qilishda yangi yondashuvlarni
yaratdi. GATning yaratilishi geografik
ma’lumotlarning o‘zaro aloqasi va analizini amalga
oshirishga imkon beruvchi integratsion tizim sifatida
xizmat etdi. Ushbu tizim yordamida foydalanuvchilar
ma’lumotlarga tez va osonlik bilan kirish
imkoniyatiga ega bo‘lib, tuprogshunoslik, ekologiya,
shahar rejalashtirish kabi sohalarda amaliy tadgiqotlar
olib borishlari mumkin.Shunday qilib, Kanada
geografik axborotlar tizimi geoinformatika va GAT

sohalarining rivojlanishida yangi bir bosgichni
boshlab berdi va bugungi kunda ham yugori
texnologiyalar va innovatsion yechimlarni joriy

etishda asosiy omillardan biri sifatida e’tirof etiladi.
Bu texnologiyalarning rivoji, shuningdek, geografik
ma’lumotlarning o‘zaro aloqasi va utilizatsiyasini
yanada samarali gilishga yordam beradi [3, 4].

Metodologiya. Tadgiqotchilar o‘rganish kerak
bo‘lgan hududga chiqib, kuzatishlar o‘tkazadilar va
belgilangan gazish joylarining to‘g‘riligini baholaydi.
Zarur holatlarda, bu joylarga alohida tuzatishlar
kiritilishi mumkin. Ushbu jarayon o°‘z vaqtida
yetarlicha uzoq va resurs sarfini talab giladi. Shuning
uchun, o‘rganishga oid hududda ilmiy asoslangan
tanlovlarni amalga oshirish uchun kuchli tayyorgarlik
va aniglik zarur, bu tuprogshunoslik tadgigotlarining
muvaffagiyatli amalga oshirilishi uchun muhim
ahamiyatga ega.Geoaxborot tizimlari tuprogshunoslik
tadgiqotlarida yangi metodologiyalarni taqdim etadi
va tuprog resurslarining holatini, sifatini va
unumdorligini tahlil qgilishda samarali boshgaruv
strategiyalarini yaratishga hissa qo‘shadi. Bu esa, o‘z
navbatida, tabiiy resurslardan ogilona foydalanishni
nazarda tutadi va bargaror rivojlanishni ta’minlashga
imkon beradi.

GAT texnologiyalarining rivojlanishi va tatbiqi,
zamonaviy tadqiqotlarda muhim rol o‘ynaydi. Ushbu
texnologiyalar, tuprogshunoslikda amalga
oshirilayotgan tadgigotlarni yanada samarali va tezkor
gilish imkonini beradi. GAT, ma’lumotlarni bir
joydan boshqasiga o‘tkazmasdan, kassa oldidan
ketmay turib hisoblab chigishga imkon beradi, bu esa
0‘z-o‘zidan ko‘plab amaliyotlarni soddalashtiradi va

tezlashtiradi. = GATdan  foydalanish,  tadgiqot
jarayonida dala va xona sharoitida amalga
oshiriladigan  ishlarni  yanada  osonlashtiradi.

O‘rganilayotgan  hududni aniq  modellashtirish
imkoniyatlari texnologiyalarning foydasini yanada
oshiradi. Tahlil gilinayotgan hududning zamonaviy
GIS orgali modellashtirilishi, belgilangan ishlarning
muddatlari va hajmini juda sezilarli darajada
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gisqartirishga imkon beradi.
moddiy sarf harajatlarini
go‘shadi.

Shu bilan birga, GATdan foydalanish orqali
yig‘ilgan ma’lumotlar vizual ko‘rinishda taqdim
etilishi, tadgiqot natijalarini tushunishni osonlashtiradi
hamda keng jamoatchilikka yetkazilishida muhim
ahamiyat kasb etadi. Bu esa tuprogshunoslik sohasida
innovatsion yondashuvlarni joriy etish va tadgigot-
larni yanada kengaytirishda yordam beradi [4, 5].

Bu, o‘z navbatida,
kamaytirishga hissa

GAT, ma’lumotlarni yig‘ish, tahlil qilish,
modellashtirish va ko‘rgazmali tavsiflarda
go‘llanilishi natijasida, tuprogshunoslikda ilg‘or

metodologiyalarni joriy etishga yordam beradi. Biroqg,
shuni ta’kidlash kerakki, GATning imkoniyatlari
ma’lumotlar ustida ishlashning boshqa uslublarini rad
etmaydi. Aksincha, bu texnologiya mavjud uslublarni
yaxshilash va yangi yondashuvlarni sinab ko‘rish
imkonini beradi.To‘plangan ma’lumotlar, xaritalar va
modellar yordamida tadgiqotlar jarayonida har bir
o‘simlik yoki tuproq qatlamining joylashish holati va
tegishli ekosistemalar to‘g‘risida muhim ma’lumotlar
olish mumkin. GAT yordamida olingan natijalar,
tadqiqotchilarga ma’lumotlarga asoslangan qarorlar
gabul gilishda yordam beradi.

Barcha ushbu afzalliklar, geoaxborot texnologiya-
larining tuprogshunoslik tadgiqotlarida statistik va
analitik jihatdan qanday kuchli asbob bo‘lib xizmat
qilishini ko‘rsatadi. Bu imkoniyatlar orqali olingan
yagona ma’lumotlar, keyingi tadqgiqotlar uchun asos
bo‘lib xizmat qiladi. GAT, ozining tezkorligi va
samaradorligi bilan tuprogshunoslikda o‘z o‘rnini
mustahkamlamoqda. GATdan foydalanish
tuprogshunoslik tadgiqotlarida samaradorlikni
oshirishda muhim ahamiyatga ega. Bu texnologiyalar
yordamida olingan ma’lumotlar, yuqori aniqlik bilan
to‘plangan bo‘lib, tuproq resurslarining kelajagini
aniglash  va ularni  boshgarish  jarayonlarida
qo‘llanilishi mumkin. GAT yordamida
tuprogshunoslik falsafasi va yondashuvlari yanada
takomillashadi va bu yangi tadgiqotga tayyor bo‘lgan
ilmiy jamoatchilikka nafagat ilmiy, balki amaliy
jihatdan ham hissa qo‘shadi.

Bu holat, nafagat tuproq resurslarining muhofazasi
va unumdorligini saqlashga, balki ijtimoiy-igtisodiy
rivojlanishga ham  yordam beradi. GAT
texnologiyalarining  rivojlanishi, kelajakda ham
tuprogshunoslik sohasida yangi yutuglarga erishishga
yordam beradi va tadgiqotlarni yangi darajaga olib
chigadi [5].

Natija va takliflar. Geoaxborot tizimlari
zamonaviy  axborot  texnologiyalarining  jadal
rivojlanayotgan yo‘nalishlaridan biri hisoblanadi. Shu
sababli, ushbu texnalogiya va dasturlar to‘g‘risidagi
bilimlar ~ sohasida  umumiy  gabul qilingan
atamalarning mavjudligi hagida hali yakuniy fikr
bildirilmagan. Nisbatan hali yosh bo‘lgan ushbu



faoliyat sohasini tushunib olish uchun, turli xil muallif
va tadgigotchilar tomonidan bildirilgan yetarlicha
ko‘p sondagi ta’riflarni keltirish mumkin.

Geografik axborot tizimlari, turli xil muallif va tadqiqotchilar tomonidan bildirilgan etarlicha
ko*p sondagi tariflari
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Geoaxborot tizimlari (GAT) zamonaviy axborot
texnologiyalarining jadal rivojlanayotgan
yo‘nalishlaridan biri bo‘lib, ularning asosiy vazifasi
makon bo‘yicha ma’lumotlarni yig‘ish, qayta ishlash
va tagdim etishdir. Ushbu sistemalar odam faoliyati
orgali boshgarilib, jamiyatning hududiy strukturalarini
samarali boshqarish, atrof-muhitni nazorat qilish,
prognozlash va modellashtirish jarayonlarida keng
go‘llaniladi. GAT, foydalanuvchilarga aniq va tezkor
garorlar  gabul qilish  imkoniyatini  yaratadi,
shuningdek,  tadqiqot  dorilari  uchun  ko‘p
yo‘nalishlardan foydalanish imkoniyatlarini tagqdim
etadi.

GAT zamonaviy tuprogshunoslik va yer
resurslarini boshgarishda muhim vosita hisoblanadi.
Bu tizimlar yordamida tadgiqotchilar tuprogning
biologik, fizik va kimyoviy xususiyatlarini yaxshiroq
tushunishi, hududlar o‘rtasidagi o‘zaro bog‘lanishlarni

aniglashi  mumkin. Shu bilan birga, GAT
texnologiyalari an’anaviy metodlardan  ustunlik
ko‘rsatib, tadqiqot jarayonlarini yanada

soddalashtiradi va tezlashtiradi. Ma’lumotlar to‘plami
va ularni tahlil qilish jarayoni oddiylashadi, bu
natijada tadgiqot natijalarini tezkor olish imkoniyatini
beradi.

Bundan tashgari, GAT yordamida topografik
Xaritalar va tuproq qoplamasi bilan bog‘liq
ma’lumotlar tez va batafsil yangilanadi, bu esa kosmik
tasvirlarni tahlil gilish orgali amalga oshiriladi. GAT
orgali olingan natijalarni vizualizatsiya gilish, tadgiqot
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ishtirokchilariga ma’lumotlarni anig tushunishni
osonlashtiradi va uni keng auditoriyaga yetkazishda
muhim ahamiyatga ega.

GATNning ekologik boshgaruvdagi roli ham muhim
ahamiyatga ega. Tabiiy resurslarning monitoringi va
boshgarilishini osonlashtiradi, bu esa ekosistemalar-
ning muvozanatini saglashga va tabiiy muhitni
muhofaza qilishga yordam beradi. GATni tuproq va
yer resurslarini  boshgarishda joriy etish ilmiy
tadgigotlar sifatini oshiradi va jamiyatimizning
barqaror rivojlanishiga hissa qo‘shadi.

Shu  sababli, ilmiy tadqiqotlar o‘rtasida
muvozanatni ta’minlash va GAT orqali tuproq
resurslarining holatini baholash hamda saqlashda
yangi yondashuvlar kiritishga taklif gilinadi. GAT dan
foydalanish, resurslardan ogilona foydalanish va
ularning  chigindilarini kamaytirishda  yangi
imkoniyatlarni yaratishga yordam beradi. Bularning
barchasi jamiyatimizning bargaror rivojlanishi va
tabiiy resurslardan ogilona foydalanishga hissa
go‘shishi kutilmoqda.

Xulosa. Xulosa qilib aytganda, Geografik axborot
tizimlari (GAT) tuprogshunoslik va yer resurslarini
boshqarish sohasida muhim ahamiyatga ega. Ushbu
tizimlar orqali to‘plangan ma’lumotlar tuprogning
biologik, fizik va kimyoviy xususiyatlarini chuqur
tahlil gilish imkonini beradi. GAT texnologiyalari
resurslardan samarali  foydalanish va ularning
unumdorligini saglashga yordam beruvchi innovatsion
yondashuvlarni o‘tkazishda o‘ziga xos ahamiyatga
ega. GAT yordamida olingan ma’lumotlar hududiy
holatlarni va ularning o‘zaro bog‘lanishini tushunish
imkonini beradi, bu esa ekologik muvozanatni saglash
va tabiiy resurslarni  boshgarish  jarayonlarini
yangilashda muhim rol o‘ynaydi. Bundan tashqari,
GAT texnologiyalari vaqgtni tejash va tadgiqotlarga
asoslangan qgaror gabul gilish imkoniyatlarini oshirish
orqgali samaradorlikni oshiradi.

Shunday  qilib, GAT texnologiyalarining
rivojlanishi  tuprogshunoslik va yer resurslarini
boshgarishda ilmiy va tashkilotchilik yondashuvlarni
kengaytirishi, ekologik muammolarni yaxshiroq
tushunishga yordam beradi. Bu jarayon tuprog
resurslarini bargaror ishlatish va ishlab chigarish
samaradorligini oshirish uchun zarurdir. Natijada,
GATning vyangi imkoniyatlari kelajakda tuproq
resurslarini monitoring qilish va ularni muhofaza
qilishda muhim ahamiyatga ega bo‘ladi.
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Rezyume. Ushbu magolada Qoraqalpog’iston Respublikasi sanoat rivojlanish tendentsiyalarining hududiy
o’ziga xos xususiyatlari o’rganilgan. Maqolada asosiy etibor sanoat O6sish dinamikasi, yalpi hududiy
mahsulotlarni yaratishda sanoatning ulushi, O’zbekistondagi ulushi, sanoat tarmoqlarining o’sish dinamikasi
o’rganilgan.

KJ'IIO'leBl)Ie CJIoBa: IMPOMBIIIJIIECHHOCTDb, PETUOHAJIBHOC pa3BUTUEC, OTPACIN ITPOMBIIIIIECHHOCTU, MHBECTUIIUH,
MOACpHU3ald, SdKOHOMUKA, IIPOU3BOJACTBO, MIPOAYKIIUA, OCHOBHBIC ITOKa3aTCIIN.

Pesiome. B I[aHHof;I CTAaTbC U3YUCHBI PETHMOHAJIBHBIC 0COOEHHOCTH TeHI[eHLIPIfI Pa3BUTUA TPOMBIIIIICHHOCTH
PecHy6HHKI/I KapaKaJ'[HaKCTaH. B ctraTthe OCHOBHOE BHUMAaHUE YACIECTCA JUHAMHKE POCTA NPOMBIIIJICHHOCTH,
A0JIC IMPOMBIIIIJIEHHOCTU B CO3JIaHUH BaJIOBOT'O PErMOHAJIBHOTO MMPOAYKTA, €€ J0JIC B V30ekucrane u JUHAMHKE
pocrta OTpaCHeﬁ IIPOMBIIIJICHHOCTH.

Keywords: industry, regional development, industrial sectors, investment, modernization, economy,
production, product, key indicators.

Summary. This article examines the regional characteristics of industrial development trends in the
Republic of Karakalpakstan. The main focus of the article is on the dynamics of industrial growth, the share of
industry in the creation of gross regional product, its share in Uzbekistan, and the growth dynamics of industrial
sectors.

Kirisiw. Bugingi kande Ozbekstan  transformaciya processlerin juwmaqlaw boyinsha bir
ekonomikasinin  strukturaliq Ozgerislerinde sanaat  qatar tapsirmalar bergen edi’.
tarmagr  jetekshi orin  iyelemekte.  Asirese, Tiykarg bolim. Ozbekstanda garezsizlik jillarinda

regionalliq sanaatti rawajlandinniw, shiyki zat makroekonomikaliq turaqliliqqa, jogari ekonomikaliq
bazasimnan natiyjeli paydalamiw, jergilikli ondiristi  6siw patlerine erisildi, aymaglarda sanaat ham onin
keneytiw ham eksport potencialin arttirtw maseleleri  tarawlarin rawajlandiriw ushin ken imkaniyatlar ham
ayrigsha ahmiyetke iye bolmaqta. Bul processte qolayli sharayatlar jaratildi. sanaat potencialin
Qaraqalpagstan ~ Respublikast  sanaati  ayrigsha rawajlandinnw boyinsha alip barilip atirgan siyasat
strategiyaliq ahmiyetke iye aymaqlardan biri bolip

esaplanadi.

II;rezidentimiz Sh.Mirziyoev 2022-2026-jillarga ' https://president.uz/oz/pages/view/strategy?menu_id=144.
22-magsad: Milliy iqtisodiyot barqarorligini ta’minlash va
yalpi ichki mahsulotda sanoat ulushini oshirishga garatilgan
sanoat siyosatini davom ettirib, sanoat mahsulotlarini ishlab
chigarish hajmini 1,4 baravarga oshirish.

molsherlengen  Jana  Ozbekstanmin  rawajlamw
strategiyasinda Sanaattin jetekshi tarawlar1 ham
ckonomikan1  jane  de  liberallastinw  jane
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Qaragalpagstanda da sanaat 6nimlerin islep shigariw
strukturasinda tupkilikli 6zgerislerge alip keldi.
Walayattin ~ mineral-shiyki ~ zat  potencialinan
paydalamiw tiykarinda Xojeli rayoninda shiyshe
dislar zavodi, Qonurat soda zavodi, Surgil tabiygry
gaz kani tiykarinda polietilen ham polipropilen islep
shigariw boymsha Ustirt gaz-ximiya kompleksi,
Qaradzek rayoninda cement islep shigartw boyinsha
"Titan cement," Beruniy rayoninda talk-magnezit
islep shigariw boyinsha "Beruniy talk" JShJ, Qaradzek
rayoninda vermikulit koncentrati islep shiganw
boyinsha "Qaraqalpaq vermi" JShJ ham "Bostan talk"
JShllar iske qosildi. Respublikada sanaattin 15 ten
aslam tarmagir bar. 1990-jillarda sanaat tarmagi
tiykarmman awil xojaligt 6nimlerin birlemshi qayta
islewge ganigelesken bolsa, songi jillarda bul
bagdarda tupkilikli o6zgerisler juz berdi. Atap
aytqanda, ximiya, qurilis ham taw-kédn sanaati
(uglevodorodlar ham basqa paydali qazilmalardi qazip
aliw) juzege keldi. Bul tarawlar regionalliq ahmiyetke
iye bolgan ganigelesken tarawlarga aylandi.

Natiyjede sanaat oOnimleri koéleminin Osiwine
erisiw menen bir qatarda respublikanin importtin
ornin basatugin ondirislerin  rawajlandirtw  ushin
sharayatlar jaratilmaqta ham belgili strukturaliq
ozgerisler juz bermekte. Ishki bazardi basekige
shidamli  6nimler menen toltinwda sezilerli
jetiskenliklerge erisildi. Qaraqalpagstan sanaat1 xaliq
xojaliginin sanaat onimlerine bolgan talabinin ulken
boélegin ganaatlandiradi.

2010-jildan 2024-j1lga shekem sanaattin  6siw
tendenciyast uliwma respublikaliq 6siw tendenciyasi
keyingi jilga salistirganda biraz jogar1 boldi. Biraq
osiw patleri 2024 jiga kelip biraz tomenlegenligi
kézge taslanadi. Bunnan tisqari, izertlew jillari
dawaminda ortasha 6siw pati mamlekettegi ortasha
korsetkishten ~ jogart  bolgan.  Sanaat  6nimi
korsetkishlerinin ~ 6siwine  tabiyiy  resurslardi
ozlestiriw, jana karerlerdi qazip aliw, jana karxanalar
quriw, islep turgan ondirislik quwatliglardi keneytiw
ham olardi texnikaliq jaqtan qayta uskenelew esabinan

erisildi.
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onimlerinin ésiw patleri (6tken jilga sahstirganda
procentlerde)
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Diagramma Qaragalpagstan Respublikas: statisti-
ka bas basgarmas: magl:wmatlar: tiykar:nda duzilgen.

Us1 magsette 2023-j1l1 6,3 trln. sumliq investiciya
qarjilart o6zlestirildi. Tarawlar kesiminde sanaattin
ulesi 48,7 procentti qurap, 2010-jildin wus1
koérsetkishine salistirganda 2,4 esege kop.

Natiyjede jalpi aymaqliq 6nim (JAO) quraminda
tarawlardin jalp1 qosimsha qunindagi sanaattin ulesi
artgan. 2010-jilda 12,0 procentti quragan bolsa, 2024-
jilda 20,5 procentke osken (2-stiwret). Sonin menen
birge, sanaat 6nimlerinin tirleri ham eksport koélemi
de artti. Sanaat Ondirisinin rawajlaniwi oOndirislik-
texnikaliq bazasinda ulken unamli 6zgerisler menen
birge barmaqta. Bunday jagday uliwma Ozbekstan
ushin da tan.
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2-suwret. Qaraqalpaqstan Respublikasi jalpi
aymaqliq oOnimin jaratiwda tarawlardin jalpr
qosimsha qunindag tlesi, procentte

Som ayriqsha atap 6tiw kerek, JAO quraminda
sanaat 6niminin joqar1 tlesi Ustirt gaz-ximiya
kompleksinin iske qosiliwi menen baylanisli bolip,
bul 06z gezeginde regionnin sanaat potencialin
arttirrtwga alip keldi.

Aymagqta sanaat 6nimlerin islep shigartwdin osiw
koérsetkishleri uliwma respublikaliq korsetkishlerden
jogart boliwi natiyjesinde onin sanaat Onimleri
ulesinin o6siwi baglanbaqta. Atap aytqanda, eger 2010-
jili respublika sanaat O6niminin uliwma koleminde
uyrenilip atirgan regionga tek gana 1,8 procent tuwra
kelgen bolsa, bul korsetkish 2024-jili 2,7 procentti
quradi (3-stwret).

| ‘ I |
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3-siiwret. Ozbekstanda sanaat 6nimlerin islep
shigariwda aymagqlar ulesinin 6zgeriwi.

Qaraqalpagstan ~ Respublikas1  statistika  bas
basqarmas1 magliwmatlar tiykarinda avtor tarepinen
esaplangan
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2011-2018-jillar1  xaligtin  jan basina sanaat
onimlerin islep shigariw artqan. Biraq bul statistikaliq
tallawdan aniq juwmaq shigariw mumkin emes.
Sebebi, tovar quni, yagniy bahasi turagli emes.
Sonday-aq, ayirim tarawlarda 6nim islep shigariwdin
natural korsetkishleri jeterli darejede artpagan.

Sonin menen birge, sanaattin uliwma korsetkishleri
Osip atirganina qaramastan, Onimlerdi natural
korsetkishlerde  islep  shigartw  ishki  talapti
ganaatlandira almay atir. Bul, birinshi gezekte,
azig-awqat ham toqimashiliq sanaati tarawlarina
tiyisli.

Uliwma alganda, Qaraqalpagstan sanaati ele tbmen
darejede, xalig ham sholkemlerdin talaplarm toliq

ganaatlandirmaydi. Sanaat O6nimlerinin  koplegen
tarleri sirttan ~ alip  kelingenligi esabinan
qanaatlandiriladi.

Sanaattin tdbmen rawajlaniwinin tiykargi sebepleri
tomendegiler bolip tabiladi:

»  Dbar tabiyiy resurslardin kem 6zlestiriliwi ham
olardan aqilga muwapiq paydalanbaw;

» geologiyalig-izlew jumuslarmin artta
galiwshiligr, sonin ishinde, olardi otkeriw ushin
qarjilardin jeterli ajiratilmaganligi esabinan;

» awil xojaligi onimlerin jetistiriw kolemlerin
azaytiw;

» aymaqtin ekonomikaliq rawajlamiwi agrar
bagdarda amelge asirilip, awil xojaligi Onimlerin
birlemshi qayta islew sanaatinin Gstinligi;

»  sanaatti diversifikaciyalaw darejesinin
salistirmali tomenligi;
» aymaqlig-ondirislik  quwatlarinin  jogart

koncentraciyasi;

» sanaat karxanalarinda materialliq eskirgen
texnologiyaliq liniyalardan paydalaniw;

> Dbasekige shidamli bolmagan, sonday-aq,
tomen qosimsha qunlt onimler islep shigariwshi
karxanalardin bar ekenligi;

» socialliq, ondirislik ham transport
infrastrukturasinin jeterli darejede rawajlanbaganlig;

» onim islep shigariw processinde garejetlerdin
koébeyiwi;

» xaliqtin satip aliw darejesinin tomen boliwi.

Aymaqgtin uliwma respublikaliq sanaat Onimin
islep shigariwdagr Ttlesin arttinw ushin qolayh
imkaniyat bar. Atap aytqanda, awil xojaligt hém
mineral shiyki zattan natiyjeli paydalaniw, kishi hdm
orta karxanalardi sholkemlestiriw arqali aymagqtin
sanaat potencialin jagsilaw mtimkin.

Keleshekte sanaattagi strukturaliq 6zgerisler shiyki
zat ham yarim Onimnen basqishpa-basqish tayar,
basekige shidamli, eksportqa bagdarlangan 6énimlerdi
islep shigariwga itibar qaratiliwi kerek. Ozine tan
ozgeshelikleri araliq 6nimge (shiyki zat, yarim tayar
onimler) salistirganda tayar 6nimnin 6siwinin sezilerli
darejede artiw1 bolip tabiladi. Endilikte sanaattin
rawajlaniw bagdarin jamlgi-energetika, metallurgiya,

qurilis materiallar, azig-awqat tarawlari belgilep
beriwi zartr.

Bazardin payda boliwi ham bazar qatnasiqlarinin
hareket etiwi mulkshilik maselesin sheshiw menen
tikkeley baylanisl. Respublika sanaatinda
mamleketlik karxanalardi mamleket qgaramaginan
shigariw ham menshiklestiriw procesi dawam etpekte.

Alip barilgan analizler son1 korsetedi, sanaatta bant
bolgan har bir ganigege tuwra keletugin oOndiristin
osiw tendenciyasi uliwma sanaat xizmetkerleri saninin
osiwinen joqart. Bul miynet Onimdarligimn
oskenliginen derek beredi, biraq sanaattinh ayirim
tarawlarinda bant bolgan bir xizmetkerge tuwra
keletugin miynet 6nimdarlig1 tomenlegen.

Bunin tiykargi sebepleri, tdémendegiler bolip
tabiladi:

» resurs ham energiya sarplamwinin jogqari
darejesi;

» sanaat karxanalari shiyki zat yamasa yarim
tayar Onimler islep shigariw, tayar ham basekige
shidaml1 6nim islep shigariwga beyimlespegen;

» karxanamn finansliq jagdayimin jamanlasiwi
ham basqalar.

Otken dawir ishinde respublikada GMDA ham
uzaq shet eller menen sirtq1 ekonomikaliq baylanislar
jane de rawajlandirilmaqta. Bunday jagday qospa
karxanalardin ashiliwina olardin islep shigargan
onimleri jami region sanaat 6onimleri quraminda tlesi
artip bariw tendenciyasina iye. Qospa karxanalardi
Qitay, Qubla Koreya, Rossiya ham Germaniya siyaql
mamleketler menen shélkemlestirilgen.

Qaraqalpagstannin  6ndiriwshi kushlerin bunnan

bilay da jogarilaiw sanaat potencialin jedel
rawajlandiriwsiz  mimkin  emes. Bunm ushin
tomendegi tabiyiy, ekonomikaligq ham socialliq

sharayatlar bar:

» bay ham har qyli mineral-shiyki zat
kanlerinin aniqlanganligi, awil xojaliq jetistiriliwi,
miynet resurslarinin barligi;

»  ondirislik, sotsialliq ham bazar
infrastrukturasinin jeterli darejede rawajlanganligi.

Qaraqalpagstan Respublikas1 belgili darejede
rawajlangan sanaat potencialina iye. Biraq sanaattin
rawajlamiw darejesi, dinamikast ham qurami bar
imkaniyatlarga saykes emes. Sonday-ag, ishki
finansliq resurs dareklerinin jetispewshiligi joqaridagi
imkaniyatlardan sanaatta tolig paydalanilmawina
sebep bolmaqta. Mine us1 sharayatlardi amelge
asimwda azig-awqat hadm sanaat Onimlerin islep
shigaratugin qospa karxanalar diziw imkaniyatlarinan
toliq paydalaniw zar(r.

Juwmag. Jogarida otkerilgen analizler tiykarinda
tomendegi juwmagqlardi shigartwga imkan beredi:

» regionda sanaat Onimlerin islep shigariw
kéleminin o6siwi 2011-jilda ham 2014-jildan 2017-
jilga shekem respublika dhmiyetinen jogari bolgan;
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korsetkishlerge iye bolgan;
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Sonin menen birge, eckologiyaliq mashqalalar,
texnologiyaliq goneriw, jetik kadrlardin
jetispew-shiligi  sanaat tarawlariminh  rawajlamiwin
tomenletiwshi faktorlar sipatinda saglanip galmaqta.

> 2010-2018 jillar arahginda Ozbekistanda Bul mashqalalardi  sistemali  tirde  sheshiw
sanaat onimlerin islep shiganiwda aymaqtin salmagi  Qaraqalpagstan ~ Respublikast  sanaatinin  uzaq
jogart  bolgan. Biraq 2022-2023-2024 jillart  muddetli turaqli rawajlaniwin  tdmiyinlew ushin
tomenlegen; Zarur.
» sanaat tarawlarinin rawajlamiw tendenciyasin
proporcional emes xarakterge iye.
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QUTLIQLAYMIZ !

80 jillig yubiley
Belgili ilimpaz-matematik, harmetli ustaz
Xudayberganov Gulmirza 80 jasta!

Gulmirza Xudayberganov 1946-jil 1-fevralda Xorezm walayatinda (hazirgi
Qaraqgalpagstan Respublikasi, Amiwdarya rayon:, Mangit galasinda) diygan shanaraginda tuwilgan.
Mangittagt M.V.Lomonosov atindagi orta mektepti pitkerip, 1963-jili Tashkent mamleketlik
universitetinin (hazirgi Ozbekstan Milliy universiteti) mexanika-matematika fakultetine oqiwga Kirdi.
1966-1969-jillar1 M.V.Lomonosov atindagi Moskva mamleketlik universitetine (MGU) oqiwga
jiberilip, belgili ahm prof. B.V.Shabattin basshiliginda ilim jolina gadem qoydi.

Professor G.Xudayberganovtin ilimiy potenciali ham miynetleri xaligaraliq darejede tan alingan.
Bugingi kunge shekem ol 150 ge jaqin ilimiy magalalar ham 18 ogiw adebiyatlarin baspadan shigardi.
Onm 3 monografiyasinin biri Xorezm Mamun akademiyasinda (2008), al ekewi Rossiyada Sibir
federal universiteti tarepinen (2011, 2017) basip shigarildi. Alimnin izertlew natiyjeleri
Rossiyamn  Sibir federal universiteti, Ozbekstan Milliy universiteti, Qaragalpagq mamleketlik
universiteti, Urgensh mamleketlik universiteti, Qarsh1 mamleketlik universiteti ham Nokis
mamleketlik pedagogikaliq institutlarinda arnawl kurslarda ham ilimiy seminarlarda kennen
gollaniimagqta.

Alim Ozbekstan ham Rossiyadan tisgari danyamin koplegen mamleketlerinde: Germaniya
(Galle, Gyottingen), Yugoslaviya (Xerceg-Novi), Turkiya (Antalya), Malayziya (Kuala-Lumpur)
siyakli qalalarda otken xaligaralig konferenciyalarda bayanatlar jasadi. TEMPUS bagdarlamasi
shenberinde Ul Britaniya (2001) ham Finlyandiya (2002) universitetlerinde boldi. Sonday-ag, AQSh
(Kaliforniya universiteti, 2014), Italiya, Izrail ham Rossiyammn iri ilimiy oraylarinda
(Moskva, Kazan, Sochi) étken xaliqaraliq konferenciyalarda Ozbekistan matematika iliminin abroyin
jogar1 darejede gorgadi.

G.Xudayberganovtin Qaragalpagstan matematika ilimin rawajlandiriwdagi xizmetleri ayrigsha. Ol
kop jillar dawaminda Nokis galasindagi jogari ogqiw orinlari ushin kadrlar tayarlawga biybaha ules
gostr. Onmn ilimiy basshiliginda S.Kosbergenov, B.Prenov, D.Djumabaev, B.Otemuratov, B.Kurbanov,
A Xalknazarov, M.Eshimbetov siyaql: shakirtleri ilim doktorlart ham PhD darejelerin alip, bugingi
kunde ilimiy pedagogikalig xizmetlerin dawam etpekte. Bul pidayiligi ushin ol «Qaragalpag
mamleketlik universitetinin hurmetli professori» atagina iye bolgan.

Bugingi kande, Ozbekstan matematikaliq jamiyetinia vice-prezidenti, Amerika matematikaliq
jamiyetinin agzasi, Ozbekstan Respublikasina xizmet korsetken xaliq bilimlendiriw xizmetkeri, fizika-
matematika ilimlerinin doktori, professor Gulmirza Xudayberganovt: 80 jilliq yubileyi menen shin

kewilden qutliglaymiz!
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Belgili ilimpaz-matematik, hurmetli ustaz
Xudayberganov Gulmirza 80 jasta!
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Diqqat, jazihw — 2026!

Hurmetli, jurnal oqiwshilar1! Eger, Siz ilim, talim-tdrbiya ham oqitiwdin jana
zamanagoy usillari, janaliglart menen 6z waqtinda jaqinnan tanispaqshi, 6zinizdin usi
tarawdag1 jetiskenlikleriniz ham oy-pikirleriniz benen ortaglaspaqshi bolsaniz,
«Ilim ham jamiyet» jurnalina 2026-j1l ushin jaziliwga mirat etemiz.
Bizin jurnalimizda barliq tarawlar boyinsha ilimiy, ilimiy-metodikaliq maqalalar
jariyalanadi.
«Ilim ham jamiyet» jurnali Ozbekstan Respublikas1 Ministirler kabineti janindag:

- 02.00.00 — ximiya ilimleri;

- 03.00.00 — biologiya ilimleri;

- 05.00.00 — texnika ilimlert;

- 07.00.00 — tariyx ilimleri;

- 10.00.00 — filologiya ilimlerti;

- 11.00.00 — geografiya ilimleri;
- 13.00.00 — pedagogika ilimlerti;
- 19.00.00 — psixologiya ilimleri.

Joqar1 Attestaciya Komissiyast kollegiyasinin qarari menen témende korsetilgen
panler boyinsha ilim doktor1 darejesin aliw ushin maqalalar jariyalaniwi tiyis bolgan
ilimiy basilimlar dizimine kirgizilgen:
- 01.00.00 — fizika-matematika ilimleri;

Jaziliw bahasi - 420.000 (tért jaz jigirma min) swm.
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