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SUV OMBORLARI TO G ONLARINI DEFORMATSIYASINI KELIB
CHIQISHI SABABLARI VA ULARNI GEODEZIK KUZATISH USULLARI

Abdukarimov Maxsud Miraz o'g'li - Alfraganus

University

Umumkasbiy fanlar kafedrasi katta o "qituvchisi

Annotatsiya. Suv omborlari
suv resurslarini boshqarishda va
jamiyatga irrigatsiya tarmogqlarini
boshgarishda,
gidroeletkrostansiyalar orqali elektr
energiyasini  ishlab  chigarishda,
sellarni nazorat qilishda va boshga bir
gancha ishlarda muhim rol o'ynaydi.
Biroq, inson yaratgan har ganday
inshoot singari, suv to'g'onlari ham
ko'plab omillar tufayli yuzaga kelishi
mumkin bo'lgan  deformatsiyaga
uchraydi. Suv to'g'onlarida
deformatsiyalarning sabablari va
oqibatlarini  tushunish  ularning
strukturaviy bargarorligi va uzoq
muddatli bargarorligini ta'minlash
uchun zarurdir. Ushbu maqolada suv
to'g'onlarida deformatsiyalarning
kelib chigqish sabablarini, ularni
kuzatish  usullarini  va bunday
deformatsiyalar natijasida yuzaga
kelishi mumkin bo'lgan ehtimoliy
oqibatlarni o'rganishdan iborat.

Kalit so'zlar: Suv ombori
to'g oni, deformatsiya, vertikal
cho “kish, gorizontal siljish, geodezik
kuzatish, GPS, elektron nivelir,
elektron taxeometr.

AHHOMauus.
Bodoxpanuauwa ueparom 8axncHyro
poav 8 ynpasaeHuu  800HbIMU
pecypcamu u ynpasaeHuu
UpPU2AYUOHHbIMU  cemaMu 04
obuwecmaa, npoussodcmae
a/1eKmposHepauu c NoMOWb10
a2udpoasexmpocmanuuii, 6opvbe ¢
HasooHeHuAMU U psde Opyaux eudos
desmeanvrocmu. O0Hakxo, Kak u 2100011
uckyccmeeHHblll  00vexm, B800HbLe
dambbl noodsepiceHvl Odegpopmauuu,

Komopas Moxcem OblmMb 6bl38aAHA
MHo2umu ¢daxkmopamu. IloHumaHue
npuuuH u nocsaedcmeuil degpopmauuii
8 80OHBLX NIOMUHAX He0bXx00uMo 041
obecneveHuss  uxX  CMPYKMYpHOII
ycmotiuusocmu u  00A20CPOUHOL
ycmotivusocmu. B danHolU cmambve
paccmompeHsl OCHOBHble NPUHUHDBL
degpopmauuii 6  sodoxpaHuauwe,
Memoobl ux HabawdeHus, a makxxice
803MOJCHble NOCAedCMBUsl, KOmopble
Mo2ym B603HUKHYMb 8 pe3y.avmame
maxux degpopmauuii.

Kmouesvle caosa: naomuHa

godoxpaHuaua, degpopmauus,
8epMUKANbHBIL 0caooxk,
20pU30HMANbHOE cMeuleHue,
2eoldesuueckue Habaoodenusa, GPS,
2/1eKMPOHHDBILL Huseaup,

2/1eKMPOHHBLU Mmaxeomemp.
Abstract. Reservoirs play an
important role in water resources
management and irrigation network
management for society, hydroelectric
power generation, flood control, and
several other activities. However, like
any man-made object, water dams are
subject to deformation, which can be
caused by many factors.
Understanding the causes and
consequences of deformations in
water dams is essential to ensure their
structural stability and long-term
sustainability. This article discusses
the main causes of deformations in the
reservoir, methods of  their
observation, as well as possible
consequences that may arise as a
result of such deformations.
Keywords: reservoir dam,
deformation, vertical settlement,
horizontal displacement, geodetic



observations, GPS, electronic level,
electronic total station.

Kirish. Suv  omborlarining
barqarorligi aholi xavfsizligini
ta'minlash, suvni barqaror boshqarish,
ekologik tizimlarni muhofaza qilish
uchun eng asosiy inshootlardan biri
hisoblanadi. Geologik, gidrologik va
strukturaviy omillarning murakkab
o'zaro ta'sirini hisobga olsak, bu
inshootlar deformatsiyaga olib kelishi
mumkin bo'lgan turli sun’iy va tabiiy
hodisalar sodir bo'ladi. Suv omborlari
to g onlarining deformatsiyasi
cho kish, siljish, burilish yoki hatto
halokatli yorilish sifatida namoyon
bo'lishi mumkin. Bu esa to g onlar
deformatsiyasini 0"z vaqtida geodezik
monitoring qilish zarurligini bildiradi

Suv omborlari to g onlari asosan
turli kuchlarga, jumladan, gidrostatik
bosimga, seysmik faollikka, yer
tektonik harakatiga bardosh berishiga
mo'ljallangan. Biroq wular moddiy
gismlarining eskirishi, strukturaviy
nugsonlar, atrof muhitdagi o'zgarishlar
kabi omillar tufayli deformatsiyaga
garshi himoyasiz qolmoqda. Global
iglim sharoitlari o'zgarishi va aholi soni
ortishi bilan suv resurslariga bo'lgan
talab oshdi, bu esa to'g'ri nazorat va
ta'mirlash amaliyotlari bo'lmaganda

deformatsiya  nosozliklari ~ xavfini
yanada kuchaytirmoqda.

Asosiy qism. Barcha
muhandislik inshootlari, shu
jumladan, murakkab bo‘lgan

gidrotexnika inshootlari (suv ombori
to‘g‘onlari, dambalar, ko‘tarma
shlyuzlar, drenajlar va boshqa texnik
tuzilmalar), barcha mezonlarga ko‘ra
foydalanish davrida ularni xavfsizligi
va ishonchliligi ta’minlanishi lozim [1].

Suv  omborlari to g onlarida
deformatsiyalarni keltirib chiqaruvchi
asosiy sabablar quyidagilar
hisoblanadi:

1. Seysmik faollik. Zilzilalar suv
havzalarining deformatsiyasining
muhim sababi hisoblanadi. Zilzila
paytida yer silkinishi suv ombori
to'g'oni tuzilishiga katta bosim
o'tkazishi, natijada yoriglar,
konstruktsiyalarinig siljishi yoki hatto
butunlay qulashi mumKin.
Deformatsiyaning  og'irligi  zilzila
magnitudasi va davomiyligi, suv
ombori to g oni, epitsentrga yaqinligi,
suv ombori to g onining loyihalash va
qurish kabi omillarga bog'liq.

2. Poydevorning cho “kishi. Suv
ombori to'goni asosining tengsiz
joylashishi deformatsiyaga olib kelishi
mumkin. Bunga tuproq siqilishi,
joylashuvi yoki qurilish paytida
siqilishning kamligi kabi omillar sabab
bo'lishi mumkin. Poydevorning tengsiz
joylashishi to"g onning burilishi yoki
aylanishiga sabab bo'lishi mumkin,
natijada yoriglar va ko'chib ketishlar
yuzaga keladi.

3. Issiglik ta'siri. Haroratning
o'zgarishi to'g'on materiallarining
kengayishiga yoki siqilishiga olib
kelishi mumkin, natijada deformatsiya
yuzaga keladi. Haroratning
o'zgarishiga tashqi omillar, masalan,
iqlim, yoki suv sathining o'zgarishi kabi
ichki omillar sabab bo'lishi mumkin.
To g onning  turli gismlarining
differensial kengayishi yoki qisqarishi

strukturaviy o "zgarishi va

deformatsiyalarga olib keladi.
Yuqoridagi sabablar 0'z

navbatida quyidagi  deformatsiya

holatlarini keltirib chigaradi:

1. Strukturaviy barqarorlik: suv
ombori to g onlarini deformatsiyasi
strukturaviy barqarorligini buzishi va
buni natijasida buzilishga nisbatan
moyilligini oshirishi mumkin. yoriglar
yoki siljishlar to g on
konstruktsiyasini kuchsizlantirib,
to satdan buzilib ketishga olib kelishi
mumkin. Bu holat esa quyi oqim
bo “yicha joylashgan aholi punktlariga,



infrastrukturaga va
katta ziyon yetkazadi.

2. Suvni oqishi va sizib chiqishi:
deformatsiya to'g'on uchun juda
zararli, chunki u to'g'onning yorilishiga
olib kelishi mumkin, bu esa suvning
chigib ketishiga olib keladi. Bundan
tashqari, to'g'ondan foydalanishdagi
xavf darajasini oshiradi, sababi u endi
suvni ushlab turish va kerakli
hududlarga yetkazib berishda unchalik
samarali emas va shu bilan birga quyi
oqimdagi suv toshqini tezligi oshadi.
Suv  sizib  chiqgishi, shuningdek,
to'g'onning  konstruksiyasiga zarar
yetkazishi mumkin va bu o'z navbatida
deformatsiyaga va barqarorlikning
buzilishiga olib keladi.

3. Atrof-muhitga ta'siri: suv
to'g'onlaridagi deformatsiyalar atrof-
muhitga salbiy ta'sir ko'rsatishi
mumkin. Masalan, agar deformatsiya
suv  oqimining o'zgarishiga olib
keladigan bo'lsa, u suv ekotizimlarini
va yog'ingarchilikning tabiiy transport
jarayonlarini buzishi mumkin. Bundan
tashqari, to'g'onning barqarorligining
buzilishi katta miqdordagi suv va
cho'kindilarning chiqishiga olib kelishi
mumkin, bu esa quyi ogimda suv
toshqini va erroziyaga olib keladi.

Shunday ekan ularda bo‘ladigan
o‘zgarishlarni doimiy, nafaqgat qurilishi
davomida balki ulardan foydalanish
vagtida ham geodezik nazorat qilib
borish talab etiladi.

atrof-muhitga

Bundan tashqari, inshootni
sinfidan qatlly nazar, barcha
gidrotexnik  inshootlarda  vizual

kuzatishlar amalga oshiriladi, chunki
ular orqali inshoot deformatsiyasini
dastlabki belgilarini aniglash mumkin.

Amaldagi gidrotexnik inshootlar
holatini dala kuzatishlarining asosiy
magsadi ularning xavfsiz va ishonchli

ishlashi darajasini operativ
baholashdan, ishonchlilik chegaralari
pasayganda  “to‘g‘on - poydevor”
tizimida anomal hodisalarning

rivojlanishiga qarshi operativ choralar
ko‘rishdan iborat [2].

Adabiyotlar tahlili va
metodlar. 1960 yildan boshlab suv
omborlarini deformatsiyasini
kuzatish ishlari boshlangan. Bunga
asosiy sabab Zambiya, Gretsiya va
Xindistondagi kuchli yer silkinishi
bollib, uning  oqgibatida  suv
omborlarining buzilishi va ko‘pgina
insonlarning halok bo‘lishiga olib
kelgan. 1978 — yilda birinchi
marotaba suv omborlari
deformatsiyasini geodezik kuzatish

usullarini Y.N.Naumov ishlab
chigqgan. Bunda suv omborlariga
planli va balandik otmetkalari
o‘rnatilgan va shu otmetkalar
yordamida an’anaviy (klassik)

usullarda gorizontal siljishni va
vertikal cho‘kishni kuzatish ishlari
bajarilgan.

Rozanov N.P., Bochkarev Y.V.,
Lapshenkov V.S., Volkov 1. M,
Zamarin E.A., Chugaev R.R., Grishin
M.M., Vasilev ILA., Koryulevkin S.N.,
Goldin A.L, Moiseev S.N., Moiseev

I.S. va boshgalar tomonidan
gidrotexnik inshootlarning
ekspluatatsion ishonchliligi,
chidamliligi va xavfsizligini
ta'minlashning nazariy asoslari ko'rib
chigilgan. = Ushbu  mualliflarning

ishlarida gidrotexnik inshootlarni
loyihalash va qurish xususiyatlari,
ularga ta'sir qilishiga qarab batafsil
tavsiflangan.

Hozirgi kunga kelib Suv
omborlar deformatsiyasini geodezik
kuzatishni takomillashtirish uchun
V.I.Kaftan, B.F.Azarov,
G.A.Shexovsov va boshqa olimlar bir
qator izlanishlar olib borishgan. Ular
olib borgan izlanishlarni hozirda
amaliyotda bir qator Yevropa
mamlakatlarida qo‘llashmoqda.

Inshootlar deformatsiyasini
kuzatish geodezik usullar bilan amalga
oshiriladi va  deformatsiya 0z



navbatida vertikal va gorizontal
turlarga bo‘linadi. Ulardan hozirgi
kunda eng asosiy qo llaniladigani
quyidagilar hisoblanadi:

1. Vertikal deformatsiyani o‘lchash
usullari:

- geometrik nivelirlash;

2. Gorizontal deformatsiyani o‘lchash
usullari:

- stvor usuli;

- lazer skanerlash usuli,

- sun’iy yo‘ldosh GNSS yordamida,

- uchuvchisiz uchish qurilmalaridan
foydalanib.

Geometrik nivelirlash usuli.
Ushbu usul bir qator afzaliklarga ega
bo‘lgani uchun keng tarqalgan bo‘lib,
xususan: o‘lchovlarni yuqori aniqligi
va tezligi, oddiy va standart o‘lchash
uskunalari, murakkab va noqulay
sharoitlarda o‘lchash imkoniyatlariga
ega [3].

Geometrik nivelirlash usulidan
foydalanib, 5 - 10 m masofada
joylashgan nuqtalarning balandliklari
farqini 0,05 - 0,1 mm xatolik bilan va
bir necha yuz metrlar uchun - 0,5 mm
gacha bo‘lgan xato bilan aniqlash
mumkin [4].

Inshootning  muhimligi  va
qurilgan materialiga qarab, o‘lchash
aniqligi belgilanadi. Masalan, beton
to‘g‘onlarining cho‘kishini aniqlashda
I va II sinf geometrik nivelirlash
go‘llaniladi, wular bitta stansiyada
balandlikni o‘lchashning o‘rta kvadrat
xatosi bilan tavsiflanadi va u mos
ravishda 0,3 va 0,4 mm ga teng.
Sanoat va fuqarolik  binolarini
cho‘kishini aniqlashda ko‘pincha II va
IIT sinf nivelirlash qo‘llaniladi, ular
uchun stansiyadagi balandlik
o‘lchovlarining o‘rta kvadrat xatolari
mos ravishda 0,4 va 0,9 mm ni tashkil
qiladi [3].

Stvor usuli. To‘gri chiziqli
shaklga ega Dboflgan to‘g‘onlar
deformatsiyasini  kuzatishda stvor
usuli keng qo‘llaniladi, bunda stvor
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chizig‘iga perpendikulyar yo‘nalishda
siljishni ~ bilishni oz  kifoya.
Koordinatalar o‘glari shunday
tanlanadiki, ordinatalar o‘qi siljish
yo‘nalishiga, absissa o‘qi esa stvor
yo‘nalishiga to‘g‘ri kelsin [6].
To‘g‘onda o‘rnatilgan nazorat
markalarining planli o‘rni stvor
chizigqa nisbatan aniqlanib dastlabki
giymat deb olinadi; navbatdagi
sikldagi  olchashlardan  topilgan
giymatni har bir markani dastlabki
giymati bilan farqi hisoblanadi va u

gorizontal siljishni tashkil qiladi.
Gorizontal siljish  kuzatishlarning
dastlabki  (boshlang‘ich) sikliga

nisbatan ham, istalgan ikkita sikllar
orasi uchun ham hisoblanishi
mumkin. Stvor chizigi boshlang‘ich
go‘zg‘almas tayanch belgida
o‘rnatiladigan teodolit qarash
trubasining vizir o‘qini oxirgi tayanch
belgida o‘rnatilgan vizirlash mo‘ljaliga
qaratib hosil gilinadi va har bir nazorat
markasiga qarab goizontal burchaklar
o‘lchanadi[5].

Lazer skanerlash usuli. Yer usti

lazerli skanerlash, aslida, geodezik
o‘lchovlarning uch o‘lchovli
tehnologiyasi hisoblanadi. Bu

kontaktsiz o‘lchash usuli bo‘lib, uning
yordamida o‘rganilayotgan obyekt yoki
hududda ko‘p sonli nuqtalar (nuqtalar
buluti) rastri olinadi.

),

1-rasm. Yer usti lazerli
skanerlash tizimining tarkibi va
sxematik diagrammasi



1- lazerli dalnomer; 2— masofani gabul
qgilish — uzatish o‘Ichagichning yo‘li;

3— skanerlash oynasi (prizma); 4— lazer
nurlarini  joylashtirish bosh skaneri; 5—
lazerli skanerni dala kompyuteriga ulash

kabeli; 6— dala kompyuteri (sanoat
versiyasi); 7—skanerni boshqarish dasturi
[6].

Yer usti lazerli skanerlash

tizimiga yer usti lazer skaneri (YLS),
shaxsiy dala kompyuterini va YLS
ishini boshqarish, skanerlash
natijalarini yig‘ish va birlamchi gayta
ishlash uchun maxsus dasturiy
ta’minotni o‘z ichiga oladi. YLS ning
asosiy komponentlari yuqori
chastotalarda ishlaydigan lazer
diapazoni va lazer nurlari skaneridir (1-
rasm).

YLS da qofllaniladigan lazer
diapazoni (1) ning ishlashi impuls yoki
fazali reflektorsiz usul va masofani
o‘lchash, shuningdek, to‘g‘ridan-to‘gri
burchakli rezektsiya usuliga
asoslangan.

YLS da lazer nurlari skaneri
sifatida servoprivod va ko‘p burchakli
oyna yoki prizma  ishlatiladi.
Servoprivod yordamida lazer nuri
o‘rnatish  boshini (4) aylantirib,
gorizontal tekislikda oldindan
belgilangan miqdorda lazer nurini
buradi. Vertikal tekislikda oynani (3)
burish yoki aylantirish orqali amalga
oshiriladi [7].

Sun’iy yo‘ldosh GNSS
o ‘lchashlari. So‘nggi 10—15 yil ichida
GNSS sun’iy yo‘ldosh oflchash
asboblari va ularga tegishli

tehnologiyalarni yaratish jarayonining
jadal rivojlanishi o‘lchovlarning sifati,
ishonchliligi va aniqligi, shuningdek,
ish unumdorligining sezilarli darajada
oshishiga olib keldi. Hozirgi kunda
sun’iy yo‘ldosh o‘lchashlari bino va
inshootlarining deformatsiyalarini
aniqlash bo‘yicha ishlar majmuasiga
qo‘yilayotgan yuksak talablarga javob
bera oladi.
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Hozirgi vaqtda Shveytsariya,
AQSh, Xitoy, Yaponiya, Germaniya va
boshqa davatlarning ko‘plab ishlab
chigarayotgan turli texnik
ko‘rsatkichlarga ega geodezik sun’iy
yo‘ldosh asboblari ishlab chiqarishda

juda keng tarqalgan [8]. Shuni
ta’kidlash  kerakki, = O‘zbekistonda
bugungi kunda muhandislik
inshootlarining  xususan,  texnik
jihatdan  murakkab va  noyob
ob’ektlarning deformatsiyalarini
kuzatishda GNSS kuzatish

texnologiyalardan foydalanish sinov
tariqasida yo‘lga qo‘yilgan. Bunda
Surxondaryo viloyatida joylashgan
To‘polang suv omborida birinchi bora
2020 yilda doimiy faoliyat yurituvchi
GNSS tizimi o "rnatilgan (2-rasm).
Ushbu tizim suv  ombori
zonasidagi to'g'on yuzasining qiyaligi
va siljishini avtomatik ravishda real
vaqtda  kuzatish uchun  GNSS
avtomatik  monitoring  usulidan
foydalanadi, uning ishlash prinsipi
quyidagicha: har bir GNSS kuzatuv
nuqtasi va nazorat punkti qabul
qiluvchisi GNSS signalini real vaqtda
qgabul qiladi va wuni real vaqtda
ma'lumotlar tarmog'i orqali boshqaruv
tizimiga yuboradi. Markaz, boshqarish
markazi serveri, HCMonitor GNSS
ma'lumotlarni qayta ishlash dasturi,
har bir monitoring nuqtasining 3D
koordinatalarini hisoblash uchun real
vaqtda farqglarning kengayishi,
ma'lumotlarni tahlil qilish dasturi har
bir kuzatuv nuqtasining 3D real vaqtda

koordinatalarini oladi wva ularni
dastlabki koordinatalar bilan
taqqoslaydi [10].

GNSS to'g'on sirti siljishini

kuzatishda xato darajasi + 2 mm,
balandlik yo'nalishi bo “yicha
o zgarishini esa + 4 mm aniqlikgacha
o‘lchab beradi.



i i

2-rasm. GNSS punktlarini
joylashuv sxemasi.

Uchuvchisiz uchish
qurilmalaridan foydalanib
o ‘lchashlarni  bajarish. Ko'pgina

mamlakatlarda uchuvchisiz uchish

qurilmalari soni ortib bormoqda.
Dronlardan professional
magqsadlarda, xususan, obyektlar yoki
landshaftlarning uch o'lchovli
modellarini yaratishda
foydalanayotganlar soni ham
ko paymoqda. Bunday modellar

obyektning har bir burchagini, deyarli
har ganday detallari va o'ziga xos
xususiyatlarini, shuningdek, kerak
bo'lganda, xavfsizlik tahdidlarini yoki
obyekt kamchiliklarini aks ettirishga
imkon beradi. Ikkinchi holda, 3D
modellar inson xatolarini tuzatishga
va halokatli oqibatlardan qochishga
yordam beradi.

Uch o'lchovli modellardan
foydalanish nafaqat geodeziya va
topografiyada ko'plab amaliy
muammolarni hal qilishga yordam
beradi. Shaharsozlik, qurilish
industriyasi, neft va gaz
kompaniyalari 3D rekonstruksiya
tehnologiyalari uchun
go‘llanilayotgan keng ro‘yhatning bir
necha misolidir. Uchuvchisiz
texnologiya, geodeziya uchun maxsus
uskunalar va dasturiy ta'minotning
rivojlanishi  bilan uch o'lchovli
modellardan  foydalanish  doirasi
kengaymoqda [9].

Shu munosabat bilan
gidrotexnika inshootlari
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deformatsiyasini monitoring qilish
uchun uchuvchisiz uchish vositalari

(dronlar)dan  foydalanib  undagi
ko“chkilarni 3D modeli orqali
o rganishni  amaliyotda qo’llab
ko “rish ishlari O “zbekistonda

birinchi marotaba Oxangaron suv
omborida olib borildi. 1 va 2 -
ilovalarda kerakli bo‘lgan hududlar
belgilab olingan.

Bunda aerofotosyomka
ishlarning dala ishlarining bir necha
bosqichlari va bo‘limlari quyida
keltirilgan:

1. Geodezik ishlar

- Joydagi geodezik puntklarni
topish;

- Hududni geodezik punktlari
orasida kalibrovkani amalga oshirish;

- Hududda berilgan masshtab
asosida tayanch nugqtalarni hosil
qilish.

2. Dron orqali gilinadigan ishlar

- hududda dronni uchish va
go “nishi uchun maydonlarni topish;

- berilgan chegara asosida dron
uchun ishchi loyihani ishlab chiqish
va aerofotosyomka uchun qulay
sharoitni tanlash;

- hududni dron yordamida
aerofotosyomka qilish.
Geodezik punktlarni qurishda
hududdagi mavjud bo‘lgan geodezik
punktlarni izlashda GNSS
priyomniklaridan foydalanish
magsadga muvofiq. Sababi

punktlarning koordinatalaridan iborat
katalog shu priyomnikga yuklanadi va
shu bilan birga berilgan joyning
chegarasini ham shu asbobga yuklab
olish mumkin. GNSS bazasini hudud
atrofidagi davlat geodezik tarmoq
punktiga o rnatiladi (3-rasm).



-

3-rasm. NSS bazasini hudud
atrofidagi davlat geodezik
tarmoq punktiga o rnatish

Topilgan  geodezik  punktlar
joylarda GNSS priyomniklari bilan
o'lchab ular orasidagi xatoliklarni
kalibrovka qilish ishlari amalga
oshiriladi. Bunda punktga GNSS
priyomnigi o rnatilib eng kamida 3
daqiqa davomida o "Ichash ishlari olib
boriladi. 3 dagiqa davomida olingan
sanoglarning o 'rtachasi olinadi.
Shundan so'ng har bir topilgan
punktlarda olingan sanoqlar orqali
har bir punkt orasidagi xatoliklarni
priyomnik boshqgaruv pulti yoki
kameral sharoitda maxsus dastur
yordamida teng tagsimlash mumkin.
Amalga oshirilgan ishlardan so‘ng

hududda tayanch nuqtalarni ya'ni
opoznaklarni barpo etish zarur.
Opoznaklar  barpo etish  GNSS

asboblari yordamida amalga oshiriladi.
Har bir tayanch nuqta GNSS asbobi
yordamida RTK rejimida 15 soniya
mobaynida sanoq olinib hosil gilinadi.

Bunda joyda mavjud bo‘lgan
go‘zg’almas predmetlardan
foydalaniladi (4-rasm). Bunday
predmetlarni tanlashda ularni
go‘zg’almas bo‘lishiga, yaxshi
ko‘rinishiga ~ va  suratga  olish

mobaynida berkilib qolmasligiga etibor
berish zarur.
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4-rasm. byekt hududida
olingan tayanch nuqtalarning
joylashgan o rnini aniqlash

Umumiy hisobda Oxangaron suv
ombori hududida 25 ta tayanch
nugqtalari olindi. Bu nuqtalar orasidagi
masofa ishchi masshtabga bog liq
holda SHNQ 01.02.22-19 asosida
ma'lum qoidalarga asosan amalga
oshirildi. Geodezik ishlar
yakunlangandan so'ng dron orqali
bajariladigan ishlarni boshlash zarur.
Bunda birinchi navbatda hududda
dronni uchish va qo'nishi uchun
maydonlarni topish lozim. Dronni
uchurish uchun imkon boricha ochiq
maydon bo ‘lishi lozim (5-rasm).

' 5-rasm. Droﬁl uchirish va
qgo ‘ndirish uchun ochiq
maydonlar

Dronni uchirishdan avval unga
berilgan chegara asosida dron uchun
ishchi loyihani ishlab chiqish va
aerofotosyomka uchun qulay sharoitni
tanlash kerak. Ob havo sharoiti



yomg ir va shamolsiz bo lishi lozim.
Loyihani esa dronni boshqgarish pultida
o rnatilgan planshetda ishlab chiqiladi
va shu loyiha asosida dron uchadi (6-
rasm).

6-rasm. Ishlab chigilgan oniha‘bo‘yi'cﬁ;a
dronni uchishini boshgarib borish.

Natijjalar. Kerakli hudud
bo“yicha uchish ishlari
yakunlangandan  so'ng  kameral

sharoitda geodezik ishlar va dron
ishlari yordamida olingan barcha
ma lumotlar yordamida hududni
topografik asosini tuzish va ko' chki
hududini 3D modelini tuzish ishlari
bajariladi. Bunda birinchi topografik
planni tuzishda maxsus dasturlar
orqali ortofotoplanlarni bog’lash planli
va balandlik dala tayanch punktlari
orqali bajariladi. Tayyor bo lgan
ortofotoplanlardan foydalanib joyning
topografik plani tuziladi. Barja ishlar
yakunlangandan S0 'ng kerakli
tashkilotlarga natijalar foydalanish
uchun topshiriladi.

Yuqoridagi usullarni barchasini
umumiylashtirib foydalanishda eng
samaradorligini tanlab olinadigan
bo'lsa hozirgi kunda zamon talabida
bolgan zamonaviy tehnologiyalardan
foydalanib bajarilgan geodezik
kuzatish  usullari  bir = muncha
afzaliklarga ega. Aniqlik jihatidan ham

zamonaviy geodezik asboblar va
tehnologiyalar ~ avvalgi  an anaviy
usullardan qolishmaydi (bu yerda

vertikal cho kishni aniqlash uchun
an anaviy usulda bajarilgan II-sinf
geometrik nivelirlash natijalariga yaqin
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aniqlikda o’lchash ishlarini bajarsa
bo'ladigan GNSS kuzatish usullari
nazarda tutilgan). Bundan tashqari
iqitisodiy jihatdan ish hajmi va ish sarfi
ancha kam bo lishini hisobga olsak
zamonaviy usullarni amaliyotda tadbiq
etish muhim hisoblanadi.

Xulosa. Xulosa qilib shuni aytish
mumkKkinki, gidrotexnik inshootlar
deformatsiyalarini geodezik kuzatishni
o'z vaqtida olib borish va kuzatuv
natijalaridan =~ foydalanib  kerakli
rekonstruksiya hamda deformatsiyaga
qgarshi  chora-tadbirlarni ko rish
muhim ishlardan biri hisoblanadi.
Sababi suv  ombori to g oni
deformatsiya natijasida buzilish yoki
yoriglar sodir bo’'lganda qanday
talofatlar olib kelishini nafagat jahon
balki O‘zbekiston hududida ham
guvohi bo'lganmiz. Suv ombori
to'g'oni deformatsiyasini geodezik
kuzatishni monitoringini olib borishda
an anaviy usullardan voz kechgan
holda zamonaviy usullarga o tsa ham
yetarli natijalarni olish mumkinligini
hozirgi kundagi bajarilgan ishlardan
ham ko ‘rishimiz mumkin.
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3APYBEXKHBIM OIIBIT PABBUTHA KPECTBAHCKUX XO3AVICTB

A.D. Auypos — douenm xagedpwvt 2ocydapcmeeHHblx kadacmpos HUY

«THHUHUMCX» MTY

Annotatsiya. Iqtisodiyotning
agrar sektorini o'zgartirish xo'jalik
yuritishning yangi shakllari, masalan,
dehgon xoljaliklarining shakllanishi
va rivojlanishini oldindan belgilab
berdi, ular zamonaviy iqtisodiy
munosabatlarda juda katta ahamiyat
kasb etmoqda. Dehqon xojaliklari
qishloq xofaligi ishlab chigarishining
yuqori samarali tashkiliy
shakllaridan biri bolib, yer ijarasi

munosabatlari va mehnat
natijalaridan shaxsiy
manfaatdorlikka asoslangan.

Magqolada mamlakatimizda qishloq
xofjaligini, xususan, dehgon
xojaliklarini samarali rivojlantirish
uchun xorijiy kichik oilaviy fermer
xojaliklarini rivojlantirish va
ularning kooperatsiyasining ijobiy
tajribasini hisobga olish zarur, degan
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xulosalar keltirilgan. Ozbekistonning
mavjud resurslaridan foydalanish va
tegishli yordam ko‘rsatish, yerdan
foydalanish bo‘yicha zarur bilimlar
bilan uyg‘unlikda mahalliy va xorijiy

amaliy tgjribadan  foydalanish
masalalari yoritilgan.

Kalit so’zlar: davlat
tomonidan qo ‘llab-quvvatlash, xorijiy
davlatlar, xorijiy tajriba,
kooperatsiya, dehgon  xo jaligi,
shaxsiy yordamchi xo jaliklar,
dehgonchilikning kichik shakllari,

yollanma mehnat, qishloqg xo jaligi,
oilaviy fermer xo jaliklari, fermerlik,
fermer, mulkchilik shakllari.
Anomauun. TpaHcpopmayusn
azpapHoz2o  cekmopa  IKOHOMUKU
npedonpedeauna CmaHoseAeHUe U
paszsumue HOBbLX dopm
xo3aticmeosaHus, makux, Kax
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JexxaHcKkue xossiticmea, xomopwle 8

COBPEMEHHDBLX IKOHOMUYECKUX
OmHouweHusax npu06pemarom
docmamouHo 6blCOKOe 3Ha4veHue.

,Zlexrcchrcue xo3aiicmea seas1w0mces

00HOU U3  BbICOKOIPPHEKMUBHBIX
OP2aHU3AUUOHHDBLX gopm
npoussodcmsea

CenbCcKoxo3aticmeeHHoll npooyxKuuu,
OCHOBAHHOL Ha apenoHoll
OMHOWeHUU Ha 3eMA, AUUYHOM
uHmepece 8 pesy.avmamax mpyoa. B
cmambe NPueoouUmMcs 8b1800bL 0 MOM,
uymo 0aa aP@dexmusHo2o paszsumus
CenbCKo20 xo3siicmea Hawell
CMpaHbl, 8 YACMHOCMU O0eXKAHCKUX
xo35iicme Heobxodumo yHumwvleamow
NOAOHCUMENBbHBIL ONnblm  pa3sumus
3apybexicHo20  MeaKux  cemetlHblX
depm U e20  KOOnepuposaHus.
OcseueHbl 80NPOCHL UCNON1b30BAHUE
omeuecmseHHblll u  3apybedxcHbilil
npaxkmuyveckuil onbim 8 couemaHul ¢
HeobxodumbvimMu 3HAHUAMU no
UCNO0ABL308AHUID umerwuxcs
pecypcos u  coomseemcmayrowetl
noodepoicke, 3emM1eno01b308aHue
Y3bexucmana.

Karoueewvte caosea:
2ocydapcmeeHHasn noddepaicka,
3apybedxcHble cmpaHvl, 3apybexcHblil
onvim, Koonepauus, KpecmbsaHCKOe
x0351lcmeo,  Au4YHble  NOOCOOHbBLe
xo3siicmaa, Mmanvle dopmwl
xo0351icmeosaHusn, HaemHbslll mpyo,
cenvbckoe  x03alUcmeo,  cemellHble
depmovl, Pdepmepckoe  xo3aiicmeo,
depmep, opmbl cobcmeeHHoCMU.

Abstract: The transformation
of the agricultural sector of the
economy predetermined the formation
and development of new forms of
management, such as dehkan farms,
which in modern economic relations
are acquiring a fairly high
importance. Dehkan farms are one of
the highly effective organizational
forms of agricultural production
based on the lease relationship on
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land, personal interest in the results of
labor. The article provides conclusions
that for the effective development of
agriculture in our country, in
particular dehkan farms, it is
necessary to take into account the
positive experience of developing
foreign small family farms and its
cooperation. The issues of using
domestic and foreign practical
experience in combination with the
necessary knowledge on the use of
available resources and appropriate
support, land use of Uzbekistan are
covered.

Key words: state support,
foreign countries, foreign experience,
cooperation, peasant farming, private
subsidiary farms, small farming
forms, hired labor, agriculture, family
farms, farming enterprise, farmer,
forms of ownership.

B Hacrosmee Bpems cpegu BCero
pazHoo6pasus GopM XO3SHUCTBYIOIIUX
cyOBEKTOB OJTHOM U3 BaKHBIX (HOPM

MIPOU3BO/ICTBA ABJISIIOTCS
KpECTbsIHCKHE (mexkamckue)
XO3AHCTBA. Onu BHOCAT

CYIIIECTBEHHBIM BKJIAJT B COXpaHEHUE
CEeJIbCKOTO obpaza  KH3HU u
MIPOU3BOJICTBO CETbCKOX03UCTBEHHOMN
MIPOJTYKITHH.

OO6o06I1IeHre  OIbITA Pa3BUTHA
arpapHoro CcekKTopa BdTHX CTpaH
MMO3BOJIUT  YYUTHIBATh  OCHOBHBIE
3aKOHOMEDPHOCTHU Pa3BUTHUA u
HCKJIIOUUTD U3 IPAKTUKU TPUMEHEHUS
OTpHUIlaTeIbHbIE, HE IIPOSIBUBIIHE ce0sl
MOJIOKeHus [2, ¢. 32].

B 3apyOeKHOU IIPaKTUKE
CyIlleCTByeT JiBa IIyTH CO3/aHUA
KPECThSTHCKUX XO35HCTB:
aMEepUKAaHCKUH U  eBpPOIEeNCKUIl.
AMepuKaHCKUT IyTh  Pa3BUTHA
sABJIsieTcss  Hauboyiee  paHHUM U

JUINTEJbHBIM, OH BO3HUK B Pe3yJbTaTe
kosoHu3anuu. Ilo amepukaHckoMy
IyTH PpasBUTHUA CPOPMUPOBAIUCH



KpecThbsHCKUE x03siicTBa B HoBoii
3enanmuu, Kanaze, ABcrpaniuu, 3TH
X034MCTBA ABJAIOTCA Ha JaHHBIU
MOMEHT JIUJUPYIOMIIMU HA MHUPOBOM
pbIHKE. EBpomeiickue KpecTbsHCKHE
X03511icTBa ¢C(POPMUPOBAIUCH IO IIyTU
Pa3BUTHA KamUTaJIU3Ma B CEJIbCKOM
XO3SUCTBE (1HBECTUPOBAHUA
CEJIbCKOTO XO3fHCTBA, HAKOILJIEHUS
KaIIuTaIOB, YBEJTUUEHUS
IIPOM3BO/ICTBA) [1, C. 50].

CorsiacHo aMepHUKaHCKOU
CTaTHCTUKHU, KpECThsHE, UMeIIIue
3eMJII0, PACIIPEAEISAIOTCA Ha TOJIHBIX
COOCTBEHHUKOB, YaCTHYHBIX
COOCTBEHHHUKOB ¥  apeHJaTOpOB.
Kpome ToOro, mosiHbie COOCTBEHHUKU
MOTYT OBITH YaCTUYHBIMH
coOCTBEHHHUKAMU HWJIM apeHJIaTOpaMu
[2, ¢. 32-33; 4, c. 65-70]. B CIIIA
YPOBEHb 3¢ PEeKTUBHOCTU
HCIIOJIb30BaHMUS apeH/I0BaHHbBIX
3eMelb Yy KPECTbSIHCKHX XO3SIHCTB
BBIIIIE, YeM COOCTBEHHBIX 3€MeJIb [2, C.
34].

3HaAuUUTeJbHbIE pPa3jddus B
CTPyKType (opM cOOCTBEHHOCTH (pepM
U B CTPYKType COOCTBEHHOCTH
3eMeJIbHbBIX YTOJANU CBA3aHO C TEM, YTO
MHOTHE KpPECThbSIHCKHE  XO3sHCTBa
cAaBajJil  3eMeJIbHbIe  VYacTKH B
apeHzy, a ¢epMbI OCTaBJISLIIN 32 COOOU
[2, c. 33; 5, ¢. 319].

B arpapnoii cdepe CIIA
GyHKIIHOHUPYIOT PePpMBblI HECKOJIBKUX
KaTeropuii: MeJbuauIlue, MeJKUe,
cpeflHre, KpyITHbIe U KpyITHEHIIIHE.

Munu ¢Qepmbl, peanusyroliue
IIPOJIYKITHI0O Ha CyMMy He MeHee 2,5
ThIC. JOJUI. B TOJl, 3aHUMAIOT OJHY
YeTBEPTYIO JIOJI0 OT of0meld wux
YHMCJIEHHOCTH U IPOU3BOAT He OoJtee 1
% BaJOBOM CEJIbCKOXO3SIUCTBEHHOU

npoaykuuu. Ko BTopo#l kaTeropuu
OTHOCATCA  (epMBbl, MOIydaIOIIUe
€XKETOJIHbIN JI0XO/l OT pean3alluu
IPOJyKIIUM MeHee 5 TbhIC. JI0JUL., U

XO3SUCTBA C JOXOJAMH OT 5 JI0 20 THIC.
B TPYIITy CpeTHUX BXOJISIT
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XO3SIMCTBEHHbIE €JUHUIBI, TOJ0BOH
JIOXO/T  KOTOPBIX  HU3MeEHseTcs B
mpezesax 20-40 TBIC. JTOJLII.
KpynupiMu (M1 KOMMEPUYECKUMU),
CUHUTAIOTCSA IIPEeAIPUSTHA,
peanusymoIye MPOAYKIIUI0 Ha CyMMY

OT 40 JI0 200 TbhIC. JOJUI., a K
KPYOHEUIIUM  OTHOCATCA  (epMBbl,
00beM peayn3anuu KOTOPBIX

IpeBBIMIaeT 200 ThIC. A0JUl. Ha Hux
MPUXOUTCA camMas Majas Ao
COBOKYIIHOTO  4yuciaa  @¢epM, HO
MIPOU3BOJIAAIT OHU OJHY TpETh BCeU
TOBApPHOU NPOAYKIUH [6, C. 44; 7, C. 67-
68].

B CIIA o0kos0 OJHOWU TpeTU
ceMelHble Masible (hepMbl ITOCTOSHHO
IIPUMEHAIOT HaeMHBIA  TpyA, a
OCTaJIbHbIE aKTUBHO UCIIOJIb3YIOT TPV

Ce30HHbIX  pabouyux. OCHOBHBIMU
IeJIAMH  aMepUKaHCKHue (epmepsl
TJIABHBIM obpazom CUUTAIOT

IIOJIy4YeHe MaKCHMaJIbHOI'O 0X04a
COXpaHeHHe IIOJIOKEHHsA Ou3Heca B
chepe CeJIbCKOX03AUCTBEHHOI'O
IMpou3Bo/ICcTBA [8, c. 42].

ITnomaznp obpabaTbIBa€MbIX
(maxoTHBIX) 3emMenb B M3pawmie
COCTAaBJISIET 411 ThIC. ra (ITouTH 20 % OT
obmme mromaau). Ha 7 teic. ra (moutu

2 % or obmeir obpabaTeiBaeMOM
TLJTOTIIA/TH) OCYIIECTBIIAETCS
opranuyeckoe 3emiezaenue. Ilopg

OBOII]JAMU OTKPBITOTO TPYHTa 3aHATO
45 Thic. Ta. IIpOoU3BOACTBO OBOIIEN B
TeIUINIaX Ha 10 % d¢uHaHCcupyercsa
MHUHHCTEPCTBOM CEJIBCKOTO XO035HCTBA
1 Ha 30 % HAIMOHAJIBHBIM (POHZIOM
Nzpawns.

37eCh BBIIEJIAT CJEAYIOIe
dopmbl  X03AWCTBOBAHUS:  KUOYIIBI
(KOJITIEKTUBHBIE KOMMYHBI) - BCETO 269
KUOOYIIeB, KOTOPBIE TPOU3BOAAT 33 %

MPOJIYKITMHA  CEJIbCKOTO  XO3AMCTBA;
MOIIIaBBI (koomepaTUBHBIE
TOBApHUIIECTBA, UHUBHyaIbHbIE

ceMeliHble (pepMBbI) - UX BCETO 450, OHU
MPpOU3BOAAT 50 %  TPOJAYKIUU
CEJIbCKOTO XO3ANCTBA; KPEeCTbSHCKUE



X035IHMCTBA, obpabaTtbIBatoIIe
coOCTBEHHBIE YUYACTKU ILJIOMIAAbI0 OT
2,5 7110 6,0 ra [9, a 56_57]

B menom mo crpane Ha 1 150
depmax copep:karcs 115 000 KOpOB
M3PauIbCKO-TOJBIITENHCKOU ITOPO/IbI
(cpemHeromoBoi HaJIOM Ha KOPOBY 12
000 KT, peKOp/, PaBeH 18 000 Kr mpu

JKUpHOCTH 5 %), a ypoKarlHOCTb
XJIOITYaTHUKA camasi BBICOKas,
MIOJIyJ4al0oT ypoxKay 1mopsaka 6 -7
TOHH/T€KTap CeMsSH BMeCTe ¢
BOJIOKHAMH U 2-2.5 TOHH/TeKTap
YHCTOTO BOJIOKHA, BBICOKHH

II0Ka3aTeJIb BO BCEM MUPE COCTABJISET
60 11/ra [3, c. 36-37; 10, c. 21-22].

ITpoussopurenu u
1epepabOTUNKNA MOJIOKA OOBEIUHEHBI
B OpraHu3aIuio, Ha3bIBa€MYIO

«CoBeToM MOJIOKa», B COCTaB KOTOPOTO
BXOJAT IIpeACTaBUTE/IN MHUHHUCTEPCTBA

CeJIbCKOTO  XO03sIMcTBa, (DHUHAHCOB,
3/IpaBOOXpPaHEHUS],

IIPOMBIIIIJIEHHOCTH, TOPTOBJIM.
Pemenuem «CoBera MOJIOKa»
yCTaHaBJIUBAIOTCA KBOTBI Ha
IIPOU3BO/ICTBO MOJIOKA u
YTBEPIKIAIOTCSI 0a3UCHBIE IIEHBI €ro
MIPOJAXKHU, qTO MO3BOJISAET

PETYJINPOBATH U 3aIUIIATH MOJIOUHbBIHN
PBIHOK OT IIEPEenpPOU3BO/CTBA.

Taxke HNMEIOTCA COI0O3bI
pacTeHneBO/0B, NTUIIEBO/IOB,
IIPOU3BO/INTEJIEN MeJla, OJIMBKOBOTO
Macija, MacJMH, XJIOOKa, COI03
BHHO/IEJIOB u paboTHUKOB
BUHOI'DAZIapCTBA.

B Uspaune pevictByer lleHTp
CeJIbCKOX03AUCTBEHHBIX Hay4YHBIX
HUccIeloBaHull HMMeHH BosikaHH, B
KOTOPOM pPaboTaioT 500 YeJI0BEK, U3
HUX 200 ucciaemosareneii. OCHOBHOU
3ajlauyedl JIAaHHOTO IIeHTpa SBJIAETCA
OpraHu3aIus CEeIbCKOX03ANUCTBEHHBIX

rccsie/IoBaHuM, KOTOpBIE BeyT
UHCTUTYTHI: >KHBOTHOBO/ICTBA,
3aIUTHI pacTeHuiu
CeJIbCKOXO3AMCTBEHHOU WHYKEHEepUH,
10CeyOOPOYHBIX u MUIIEBBIX
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HCCJIEIOBAHUM, OKPYIKAIOIIEN CpPEHI,

MmouBbl U BOAbl. Tak, Hampumep,
OCHOBHBIMU HanpaBJIEHUAMU
JesATeJIbHOCTH HNucruryra
I10CJIEyOOPOYHBIX u MMHUIIEBBIX
HCCJIeJOBAaHUI ABJIAIOTCA
OHMOTEXHOJIOTHS, pusnosiorus u
OMOXUMHUS, ¢duronarosorus,
MHKDPOOHOJIOTHsSI, SHTOMOJIOTHSA, TJie
(pyHKUIMOHUpYET 15

HCCIIe/IOBaTENIbCKUX JlabopaTtopuii ¢
YHUCJIEHHOCTBIO HCCefoBaTesiel 40
yeJl.

IIpu aTom croumocts 80 % yciyr
KPECTbAHUHY U 40 % YCJIYT CeJbX03
TOBAPOIIPONU3BOIUTEIO
KOMIIEHCUPYET TOCyAapCTBO.

B [1eJIOM YPOBEHb
UHTeHCUDUKATIUHT arpapHoOTo
IIPOW3BOJICTBA B CTpaHe OJIMH U3
CaMbIX BBICOKHX B MUpe. 3/leChb OJUH
PabOTHUK CEJTHCKOTO X03AHUCTBA MOXKET
MIPOKOPMUTH 110 4YeJsl., TOTJA KakK,
Hanpumep, B CIIA - Ha 25 vyes.
MeHble, B Poccuu — Ha 93 yues. C 1 ra
3emsid B V3paunsie BBIXOAUT ypPOKal B
cpeaHeM B 30 pa3 OoJbIIvii, 4eM B
JIDYTUX CTpaHaX 3a CUET KAaIleJbHOTO
OpOIIIeHHUSI W TOJAKOPMKH PACTEHUU
yepe3 KalleJbHUIHI [9, . 56-57].

Nzyuenue JIATEPATYPBI
3apybeKHBIX aBTOPOB IIOKAa3bIBAET,
4To OCHOBHAasA Macca

CEeJIbCKOXO3ANCTBEHHON MPOJAYKIIUU B
CHIA, Kanage, IIIBenuu, JlaHuw,
AnoHun Mpou3BOAUTCA HA CEMEWHBIX
depmax. B HHUX  NJI0AOTBOPHO
paboTaT pa3jaudHble 110 pa3MepaM U
CIenuaIn3anun TIPEIITPUATHSA:
ceMeliHble, COBMeCTHble (epMbl U
CEJTbCKOXO3ANUCTBEHHBIE KOPIIOPAIUU
[3, c. 34; 11, ¢. 49-52].

Bosbiiast yacTb KpECThSIHCKUX
X03aHcTB B Kamazme — gaBiadwoTca
cemenHbIMH [1, c¢. 55]. Bo Bcex
Pa3BUTHIX CTPaHaX 3amnaja B CeJIbCKOM
X03(UCTBE JAOMUHUPYIOT CceMelHbIe
dbopmbl MIpeANPUATH] u 1750:¢
moaudukanuu. KpynHomaciiTabaoe



IIPOW3BOJICTBO (HAa aKIMOHEPHOU WU
WUHOU OCHOBE) TIOJIYIUIIO
pacrpocTpaHeHHue BCEro JIMINb B
HeOOJIBIIIOM KOJTUYECTBE OTPAC/IEH, TTIE
BO3MOJKHO IIpHMEHEHUE TEeXHOJIOTHUU
UH/TyCTPUATIBHOTO THUIIA
(IpOMBIIIZIEHHOE TTHUIEBOACTBO U T.
11.) Ho 1 oHO 6a3upyeTcss Ha ceMeHHBIX
CBA3sAX, pabOTe HECKOJIbKUX CeMeEH,
0DOPMUBIINX CBOI OPTaHU3AIUIO B
¢dopme Kopropamuu.

3apybOe:KHble ydeHbIE€ CUHUTAIOT,
YTO CJIOKHOCTH C IIOJTHOU 3aHSTOCTHIO
B CeJIbCKOX03ANUCTBEHHOM
IIPOU3BOJICTBE u obecrieueHUN
KaluTaJoM, pecypcaMu OJHOU CeMbU
BBI3BIBAIOT ITOCTENIEHHYIO 3BOJIIOIHIO
HEKOTOPOH, COBCeM HEeOOJIBIIION YacTH
KPECThHCKUX XO3AHWCTB B CTOPOHY
KPYITHOTO IIPOU3BO/ICTBA,
OCHOBAaHHOTO Ha HAEeMHOM TpYyJle U
KOPIIOPaTUBHOW coOCTBEHHOCTH. B
pes3yJbTaTe YacTo BO3HUKAIOT
CJI0KHbIe  (QOpMBI  COOCTBEHHOCTH,
3€MJIETI0JIb30BAHUSA u
YVIIpABJIEHUYECKOro KOHTposA. Takue
MIPEATIPUATUSA VKE He SABJIAIOTCS YUCTO
ceMEWHBIMU, HO COXPAHAIOT OOJIBIIYIO
YacTh IPUCYIIUX eMy uepT. [lanHas
TEeH/IEHITHsI He sIBJIseTCs aOCOTIOTHOMH.

CemeiiHble ¢epMBbl € yCHEXOM
IIpUCIIOCA0JIUBAIOTC K HAY4YHO-
TEXHUYECKOMY IIpOTpeccy U JIpyTrUM
peanusaM HalIUX JIHEH [12, c. 27].

B pasBuUTHIX CTpaHaxX OCHOBOM
CEJIbCKOX035MCTBEHHOTO
IIPOM3BOJICTBA SIBJISIOTCA CEMeUHbIE
(epMBl U UX MOAUUKALIUY, U JaXKe
aKIIIOHUPOBAaHWE B CBOEH OCHOBE
HMeeT CeMEeWHYI0 CBs3b WU paboTry
HECKOJIBKUX ceMeHd, OQOPMHUBIIHUX
CBOIO  opraHusanum B  ¢opMme
KOpIIOpaIum.

Pazmepsl 3apy0OeKHbBIX
KPECThbIHCKUX  XO3AHCTB, U  HUX
CIIeI[HaJIN3aIUA OTPAXKAIOT IIPUPOTHO-
KJIUMaTHYECKUE, SKOHOMUYECKUE,
IIPAaBOBbIE U COIIMAJIbHBIE YCJIOBUA
cTpad [13, c. 38].
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I'maBHOE MECTO B
OpraHU3aIMOHHON u
IIPOU3BOJICTBEHHOU CTPYKTYyp€e

cesibckoro xo3sauncrsa CIIA u crpan EC
3aHUMAIOT KOOIlepaTuBBL. B crpaHax
3amaJHou EBpombI B cpeiHEM KaK0e
KPECTHSIHCKOE XO3AHCTBO SBJISETCA
YJIEHOM TpeX-UeThIpeX KOOIEepaTHUBOB
Pa3HOU cllenuaJn3anuy U IPUMEPHO

IIOJIOBUHY  CBOUX  JIOXOJIOB  OT
peanusanuu CEeJIbXO3IIPOAYKITUHT
ToJIy4JaeT yepes KOOIIEPaTHUBHI.

OCHOBHBIMH THUIIAMH KOOIIEPATUBOB
ABJIAIOTCS COBITOBBIE, CHAOXKEeHUYeCKre
KOOIIEpaTUBHI, IIPOX3BO/ICTBEHHASA
KooTlepalius He IOoJIydyusa pPa3BUTHE.
Tak, yepe3 KOONEPATUBBI CEMEWHBIX
Masiplx ¢depM peaiu3yeTcsi OKOJIO
TpeTu CeJIbCKOX03AUCTBEHHOU
MPOJIyKINH [10, c. 29].

KoonepatuBHOe JIBUKEHUE
KPECThAHCKUX XO3SANCTB IIOJIYIUJIO
HIUPOKOE pacmpocTpaHeHne B
BenmkobpuTanuy, ®pannuy,
I'epmanun, lowmapauu, Hcenanuwy,
ITopTtyranuu, Hanunuy, Kanaze,
[IIBemuu [1, c. 54].

B [TBeruu KOOIIEPATUBbI
OKa3bIBAIOT OOJIBIIYI0 IIOMOINb B
OCYIIIECTBJIEHUU JleATEIbHOCTU
CeJIbCKOX03AUCTBEHHBIM
TOBaPOIIPOU3BOUTEIISM.

B O®uunauauu, K nOpumepy,
pa3BuUTa KooIepanus, KOTOpast
co3/iaeT 0JIarONPUATHBIE YCIOBUS JIJIA
(pyHKIIMOHUPOBAHUA JIEXKaHCKUX
XO35IUCTB B BHUJIe TapaHTHUU cObITa
IIpOU3BeJIeHHOU MIPOAYKIINY,
TOCTaBKU KOPMOB, TEXHUKH,
yZ100peHui, nepepaboOTKu
IIPOU3BEEHHOU IPOAYKIUH [1, C. 54].

Tak, B fAnoHum MmUPOKOE
pacIpocTpaHeHue MOJIy4Ymia
KooTeparus, ¢ IOMOIIbI0 KOTOPOU
BJajiesiel]  JeXKAHCKUX  XO3SMHCTB
VIOBJIETBOPSIET CBOU IOTPEOHOCTH B
obecrnieueHUU yA00peHuaMH,
MTECTUITU/IAMH, TEXHUKOH,
KOMOMKOpMaMu, TrepOuIuamMu, a



TaKKe MOJIy4YaeT HeoOxoaumMoe
BETEPUHAPHOE W arpOHOMHUYECKOE
obciykuBaHue [1, c. 55; 14, C. 39-40;
15, ¢. 48-49].

Cesbckoe xo3gucTBo ostagaguu
TOXKE SBJISIETCA OJHUM M3 CaMBbIX
pas3BUTHIX B Mupe. OObeM MPOAYKIIUH
TOJUIAH/CKUX KPECThbSIHCKUX XO3SMCTB
B IATh pa3 IpeBbIIIaeT 00BEM
IIPOAYKITHT ATATbIHCKHUX
KPECThHCKUX XO3SMCTB U B IOJITOpA
pasa - amepukaHckux. B I'osutangun

pasBuTa KooIreparus, KoTopast
CIIOCOOCTBYET BHEJIPEHUIO
KPECThIHCKUMU XO3SIUCTBAMH
IIPOTPECCUBHBIX TEXHOJIOTUH,

obecrieyrBaeT KPeCTbSIHCKUX X035 CTB
KOpMaMH, CeMeHaMH, YI00peHUSAMH,
TEeXHHUKOM [1, ¢. 55-56].

B [Tosbiie 1peobs1a1atoT
MeJIKUE KPECThbSIHCKHE  XO3SIUCTBA
X035IMCTBA, OTJIMUYUTESHLHOU YepTOu
KOTOPBIX SIBJISIETCS y3Kas

crienmuaauzanus [1, c. 57].

B JlaHuu ceJjibcKoe XO3SHCTBO
(pYyHKIIMOHUPYET Ha BBICOKOM yPOBHE.
Brieyatsisstor 06beMbI ITPOU3BO/ICTBA:
X0351eBa JATCKUX CEMEWHBIX MAaJIbIX
dbepm MOTYT obecreyuTh
IIPOZIOBOJICTBHEM 0O0Jiee MATHAIATU
MUWJTHUOHOB yeJI0BeK pu
YHMCJIEHHOCTH HaceJsieHus J[aHUHM BCETo
B 5 MJIH YeJIOBEK.

JlaTckoe TOCyapCcTBO CTPOrO
CIeJTUT 3a cOOJTI0IEHUEM
COOTHOIIIEHUSA MEXAY YHCJIEHHOCTHIO
IIOTOJIOBbA ~ CKOTAa U  IJIOMIAABIO
3eMeJIbHOTO yJacTka [1, c. 57].

B Hanuun CyILIECTBYET
MHO>KECTBO KOHCYJIbTAITHOHHBIX
IIEHTPOB, JEeSTeJIbHOCTh  KOTOPBIX
HallpaBJieHa Ha TIOBBIIIIEHUE
BKOHOMUYECKOU 3(dPEKTUBHOCTHU
(YHKIIMOHUPOBAHUSA  KPECThIHCKUX
XO3SHCTB, YIUTBIBAS 3aKOHBI
skosioruu. l'ocyapcTBO OIUTAYUBAET
10 % KOHCYJIBTAIIMOHHBIX YCJYT, a
ocTaJibHble Q0 % - caMu X035€Ba
JTATCKUX CEMENHBIX MaJIbIX (pepMm.
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bosnee cra aner B JlaHum
CYILIECTBYIOT riepepabaThIBaOIIHE,
cHab>KeH4YecKue, COBITOBBIE U
CEPBUCHBIE KOOIIEPATUBHI, KOTOPHIE
OKa3bIBAIOT CYIIECTBEHHYI IIOMOIIb
X035eBaM CeMENHBIX Mayibix ¢depm [1,
c. 58].

Cenbckoe xo3sucTBO B HoBou
3eJlaHAUN SABJSETCA WHAYCTPHUAJIBHO
pa3BuThiM. OrpoMHOe 3HaYeHHE B
Hosoi 3enaHauu MIPUJAETCA
HCCJIEOBAHUIM, a TaKKe
IIPUMEHEHUI0 HOBEUIIUX TEXHOJIOTHUU
B 00JIaCTH CeJIbCKOTO XO3sAlcTBa. B
JITAaHHOM  CJIydae TOCyJapCcTBO He
JIOTUPYET XO35IEB CEMEUHBIX MaAaJIbIX
(epm u He peryupyer 1eHbI, IOITOMY
CeJIbCKOE XO3SAHCTBO OCYIIECTBIISET
CBOIO JIeATEJIbHOCTb B COOTBETCTBHHU C
3aKOHAMHU cBOOOTHOTO PBIHKA.
KoormepaTuBsl 3/1eCh TOSBUJINCH B 70-X
rogax XIX Beka. Koomepanusa 3zech
o0beqUHAET IIPOU3BOJICTBO,
nepepaboTKy u pean3aIuio
CEeJIbCKOXO03UCTBEHHOU IMMPOAYKITHH [1,
c. 58].

Bo ®pannum Takxke pa3BuUTa
koomeparus. IlepBble KoollepaTUBHBIE
XO3SIMCTBA IIOSABUJIMCH 371ech elre B XI1I
Beke. KoomepaTuBbl  3aHHMAaIOTCA
IIpUEMOM, nepepaboTKOM u
peanuzanuell TOTOBOH MPOIYKIIUH.
[CocyzapcTBO MO/IIEP>KUBAET Pa3BUTHE
KooTlepalliid Ha 3aKOHOJATEIbHOM
YPOBHE [1, c. 59].

B MHramuu B KOOIepaTUBBI

0o0beIMHEHbl IIOYTH BCE XO03sgeBaM
ceMeWHbIX MaJblx ¢GepM, B HHUX
IIPOU3BOUTCS IIOUTHU 3/4
CEJIbCKOXO3ANCTBEHHON  IMPOAYKIUU
CTpaHhI [16, c. 52].

Masipie  ¢depMBl  JIOMalIHUX
XO3AHUCTB ABJISIETCS OCHOBHOH
MIPOU3BOIUTETbHOMN eTUHUIIEN
arpapHoro  kKomiuviekca  beaprum.
Okosl0 2 % B3aHATOrO B CEJHCKOM
XO3AHCTBE HaceJIeHUs Benprun
obecrieunBamT CTPaHy OCHOBHBIMU

IIPOAYKTaAMHK IIMTaHHA, IIpH OTOM



3HAYUTEJIbHYIO YaCThb IIPOU3BELEHHOTO
IIPOZOBOJILCTBUA  HAIPABJIAIOT Ha
BKCIIOPT [13, C. 40].

B [anum Bce KpeCcTbsAHCKUE

Masible  ¢GepMbl,  3aHUMAIOIIHECS
IIPON3BOJICTBOM CBUHUHBI I MOJIOKA, U
66 %  KpPECThSHCKHUX  XO3SUCTB,

BBIPAIIUBAIOIIUX MOJIOJTHAK KPYITHOTO
poraToro CKoTa, OOBeIMHEHHI B
KOOIIEPATHBHI, B OOJIBIINHCTBE
KOTOPBIX CYII[ECTBYET IIPaBUJIO
00s13aTeIbHOMN IIOCTaBKH u
006s13aTeIbHOM IOKYIIKH [13, C . 41].

B BesmmkoOpUTaHUH HPUMEPHO

70 % ceMmeiiHble Masble (epMbl
ABJIAIOTCA YieHaMU ZBA/IIIATH
KPYITHBIX CHaOXKeHUEeCKUX

KoomepaTuBOB. Uepe3 ceThb COBITOBBIX
KOOIIEPATHUBOB Peajin3yeTcsi OKOJIO 20
% UX OPOAYKIHU. BOJBIIUHCTBO
KOOIIEPaTHUBOB (uHaHcupyeTcs
IIaeBBIMU JOJISIMU YJIEHOB
KOOIlepaTuBa, a B ciaydJae
HEO0O0XOJMMOCTH HCIIOJIb3YIOTCSA
HeOoJIbIlIe OAHKOBCKHE KPEIUTHI.
OcHoBHass  ¢aboOCTh  AHIVIMHCKUX
KOOIIEPAaTUBOB COCTOUT B TOM, UTO B
HUX OTCYTCTBYIOT UETKHE IIeJIN B CBOEH
JIeATeJIbBHOCTHA, a TakK)Xe OTCYTCTBYET
J)KeJlaHWue CEeMEWHBIX MalbIX (¢epM
OCO3HATh CBOI  HWHIUBUAYAIBHYIO
ciabocTh U MOAJEPKaTh KOOIIEPATHB.
bospirag wacte KOOIEpaTUBOB He
PEKJIAMHUPYIOT CBOIO BBITOJHOCTh U
IIPEUMYIIIECTBA, KOTOPble OHHU JIAIOT
CBOUM ujeHaM [13, c. 42].

B IIIBenuu 1moYTH BCE cEMEMHBIE
Masible (epMbl ABJIAIOTCA YIEHAMH
MOJIOYHBIX WJIM MSACHBIX acCOI[HAIIN,
MECTHBIX acCOIIMAlMid WJIA COIO30B.
Tak, uepe3 KoomepaTUBHI COBIBAIOT
npoaykiuio 6osiee 85 % ceMeWHBIX
MaJbIx pepm [10, c. 30].

CesIbCKOX0O3AUCTBEHHAA
KooIlepanusd BO MHOTUX permoHax
3amaza 3aHuMaeT o0coboe MecTo B
SKOHOMUKE Pa3BUTHIX CTPAH.

K npumepy, 115 KOoOlepaTUBOB
crpan CeBepHOll EBpombl xapakTepHO
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OeccriopHOE IIPENMYIIECTBO B
peanusanuu IIPOYKITUU
’)KUBOTHOBOJICTBA.  Y/IEJIbHBIH  BeC
KOOIIEPATUBHOTO cObITa

1epepaboTaHHONH MSICHON IPOAYKIIUU
U JKHBOTO CKOTa B 3TUX CTpaHax
cocraBJisieT 80 %, au1 - 65-70, 3epHA B
[lIBennu u GuHAAHAUA - 6579, JlaHUN
- 50, oBoIend u GpykToB B laHuwu - 50
%. Ilom KOHTpOJIEeM JIEXKaHCKHUX
KOOIIEPaTHUBOB Hopseruun u
OUHASHANN HAXOAUTCS BCA MOJIOUHAS
u OoJsIbIIIAS JacTh MSACHOU

IIPOMBINIJIEHHOCTH, J0 55 % Bcel
MMUIIEBOA  IMPOMBIIIJIEHHOCTH  3TUX
CTpaH.

Crpanbl CeBepHoul  EBpombl
cOpIBAarOT Oosiee  3/4  TOBapHOU
IIPOJIYKITNY Ha BHENTHUX PhIHKaX. [Ipu
5TOM  BCS  NOPOAYKIHUSA  BBICOKO
KOHKypPEeHTHas, TaK KaK

nepepabaThiBaOIIasg KoollepaTUBHAA
IIPOMBIIIIJIEHHOCTh OCHAII[eHa CaMbIM
COBpEMEHHBIM O00OpY/ZIOBaHMEM  IIO
6e30TX0/THBIM TEXHOJIOTUAM.

Tak, IlIBeackue KOOIIEPATUBLI
MIPAKTUYECKU IMOJIHOCTHIO MOKPBIBAIOT
SKCIIOPT  MOJIOKA W MOJIOYHBIX
IIPOYKTOB CTPaHbI, OoJsiee 75 % 3epHa
U UII.

®panirysckue KOOIIEPATOPHI
TaK)Ke 3aHUMAIOT BHUJHOE MECTO B
SKOHOMMKE CTPaHbI, B HUX COCTOUT 80
% Bcex X03s1€eB ceMeNHBIX MaIbIX hepM
-ToBapoIpousBosiuTesieii. CymmapHbie
ro/IOBble HMHBECTUIUM B arpapHOM
KOOIIEPAaTUBHOM CEKTOPE COCTABJISIOT

okoJio 2 wiapa  ¢paHkoB. Ha
KOOTIEpATUBHBIX peNPUATUAX
®pannun nepepabaTbiBaeTcs

[I0JIOBUHA BCEHW MPOU3BOAUMOU B

CTpaHe CEJIbCKOX03SNCTBEHHOU
TIPOJTYKITH .
B OCHOBeE JesATeJIbHOCTH

KoonepaTuBoB OpaHIWU U APYTUX
3ama/IHOeBPOIIENCKUX CTPaH B IIEPBYIO
odyepesnb JIEKUT TATA KPECTbAH K
B3aMMOIIOMOIIM ¥  COJIUJAPHOCTH.
OguH #U TOT K€ 4YeJO0BEeK MOXKET



OJTHOBPEMEHHO COCTOSITD B
HECKOJIBKHX KOOIIEPaTUBAX,
HarpuMep, y4acTBOBATh B
KOOTIEpAaTUBHON  Macjao0OlKe, U

KOOIlepaTHBe MO0 3aKyIlKe y/I00peHui,
MIpOJlazKe MPOAYKIINU, UCIIOJIb30BAHUIO
TeXHUKH U T. J. KoomepaTusbl
OPTaHU3YIOT TaKKe arpoOHOMHYECKYIO
KOHCYJIbTAIIHOHHYIO CJIYKOY, BeZleHUE
OyXrajTepCcKOro ydJerTa. B
Hupnepsangax, k npumepy, Biazesell
MEJIKOM (QUPMBI COCTOUT B IIEJION
cUCTeMe  KOOIEpPATUBOB, KOTOPbIE
OKa3bIBAIOT eMy MHOK€CTBO
pasyjnyHbIX yeayr.  IlosTomy Tam
JIeXKaHUHY He BBITOJHO HMeTh BCe
HeoOXO[UMble OpYAYs ITPOU3BOJICTBA:
UX MOXHO B3fTh HAaNpOKaT B
KOooIlepaTuBax [ 16, c. 52].

Takum 006pa3oM, KOOIlepaTHBBI
ceMeWHBIX MaJIbIX (pepM BO BCEM MUPE
WUTpalOT Bce BO3PACTAIOUIYI0 POJIb U
IIPOZIOJI?KAIOT HAOUpaTh CHWIy. ITO
MPOABUJIOCh B UHAUBUAyAJIU3alUU
COOCTBEHHOCTU ¥ COCPENOTOYEHUU B
CBOHUX PYKaX JIOXOZ0OB OT IepepaboTKu
Y cOBITA TPOAYKITUH.

OrpoMHBI# BKJIaJi B pPa3BUTHE
XO3SUCTB CeMeWHBbIX MayIbiX depM B
AprenTuHe BHOcUT HanvoHaIbHBIN
UHCTUTYT CeIbCKOX03A1CTBEHHBIX
TEXHOJIOTHUH (HHUTA). 9TO
rocyZlapCTBEHHOE Hay4YHOeE
yupexJieHne,  KOTOpOoe  U3y4Yaer,
aZlanTUpyeT u BHEZIPSIET B
CeJIbCKOX03ANCTBEHHOE TPOU3BO/ICTBO
HOBbIe TexHOJIOTUU. OHO TOJIb3YEeTCSA
aBTOPUTETOM CPeAY X0351€EB CeMENHbIX
MasbIX ¢GepM H, KOHEYHO, WUMEET
6osbiioe  BausgHue.  COTpPYIHUKU
HUTA nipucrtiocabIuBarOT TEXHOJIOTUHN
IIPOU3BO/ICTBA
CEJTbCKOXO3ANUCTBEHHBIX KYJIBTYP IOJ,
pasJiMyHble KJIMMaTU4YecKue YCJIOBUS
paitonoB. HHUTA perynsapao (OT
OJTHOTO /IO TPEX pPa3 B MECSII) IIPOBOJIUT
CEMUHApPBI /Il TJIaB KPECThAHCKUX
(mexkaHCKUX) XO35HCTB IO BHEPEHUIO
HOBBIX TEXHOJIOTUH B  MAacCOBOE
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IPOW3BOJICTBO, HA KOTOPBIX OHU
Y3HAIOT 0 HOBIIIECTBAX B
CEJIbCKOXO3AMCTBEHHOU OTpacjad Hu
gensaTcesa onslToM. HHUTA 3aHuMaercs
TaKKe BBINIOJTHEHUEM KPYITHBIX
rOCy/IapCTBEHHBIX ITPOEKTOB, KOTOPbIE
peanusyloTcsa B TeueHUe HECKOJIbKUX
JIET, BO BPEMSA KOTOPBIX CITEIIHAIHCTHI
HHUTA BceCTOpOHHE WU3y4alwT U
QHAJIMBUPYIOT CTOAIIYI0 Iepea HUMH
3ajadyy (mpobsieMy), apXUBUDYIOT
JlaHHble, THPOPMUPYIOT (pepMepoB U
IIOMOTAIOT BHEJIPUTH HOBBIE
TEXHOJIOTUU. B HacTosIee Bpems
HUTA peanusyer IIpOrpaMMy
«ITepepaboTka MIPOJTYKITUH B
XO3AUCTBE». Henp IIPOEKTAa
3aKJIIOYAETCS B TOM, YTOOBI
KpPeCThbIHUH IIPOJlaBajl He ChIpbe, a
nepepaboTaHHyI0 MPOAYKINIO, YTO
IIO3BOJIUT €MY YBEJIUYUTH IIPUOBLIb.
[Tomumo BBIIIIENIEPEUNCIIEHHOTO
HUTA  nepuoguyecKkd  IIPOBOJUT
MEXKIyHapOJAHbIE MEPOIPUATHs, Ha
KOTOPBIE CHE3KAIOTCA THICAUYU JIIOJEU
co Bcero Mwupa. Ero corpygHuku
yBJIEUEHBI CBOEU JesITEeJbHOCTHIO, Y
HUX HAKOIUIEH OTPOMHBIH OMBIT IIO
BHEJIDEHUI0O HAYYHBIX TEXHOJIOTHUH,
KOTOPBIM OHHU JeJATCA C OOJIBIINM
ynoBosibctBueM. Koneuno xe HHUTA
SIBJISIETCST XOPOIIHUM ITPUMEPOM  JIJIS
noziparkanus. CiaeayeT co37aTh aHAJIOT
TaKOU MH(POPMAITUOHHO-
KOHCYJIbTAIlTHOHHOM u Hay4YHO-
MPAKTUKYIOIIEd  OpraHu3anuu B
Y3bekucraHe.

«AbTepHATUBOU MaJIbIM
ceMelHbIM X03sHCTBAM B
OOJIBIIINHCTBE Pa3BUTHIX cTpaH
SIBJISIIOTCA  pa3HooOpa3Hble (HOPMBI
MEJIKOTPYIIIIOBOM OpraHu3aIuu
IIPOU3BO/CTBA. Bo Opanuuun
rOCyZJJapCTBO IPOBOJIUT KypCc Ha
co3ziaHue CeJIbCKOX03AHUCTBEHHBIX
00 beTMHEeHU COBMECTHOTO
npousBojictBa (I'AEK). Bputo co3pano
45,4 TBHIC. TaKUX OObEeIMHEHUU, WU3
KOTOPBIX 6,4 ThIC. pactaiock. I1o cBoeit



OpTraHU3alMOHHO-TIPABOBOU  ¢dopMme
I'’AEK oTHOCUTCA K I'DyHIIOBOMY BUJIY
MIpeATPUHUMATEBCTBA. Onu
co3/laloTcAd Ha 0ase X03sMCTBA OHOM
WIN HEeCKOJbKUX CeMeN, KOTOpbIE
00beINHAIOT WHBEHTaph M CKOT W
COBMECTHO 00pabaThIBAIOT 3eMJIIO.
UsneHsl 0OBEAUHEHUS  COXPAHAIOT
IIpaBO COOCTBEHHOCTH Ha 3€MJIIO.
I'AEK o0benuHSIOT OKOJIO 15 % Bcex
X03s5€B CEeMEWHBIX MaJbIX (epm,
IIOJIHOCTBIO  3aHATBHIX HA  CBOHUX
dbepmax» [17, c. 33].

Kpome ToOro, rocyzapcTBeHHBIE
OpraHbl 3amlaJIHBIX CTPAH AaKTHUBHO
IIOMOTAIOT KOOIlepaTUBaM CeMeWHBIX
MaJIbIX depm, IIpPeJIOCTaBIIAA
3HAUUTEJIbHbIE HaJIOTOBBIE u
KpeJINTHBIE JIBTOTHI. Tak, HampuMmep,
HO ®pannuu KOoIlepaTuBam
ceMeWHbIX  Maibix ¢depM  1Opu
pruoOpeTeHn
CEeJIbCKOX035MCTBEHHOU TEXHUKU
IpeaocTaBsieTcss 20 % ckuaka [18, c.
351.

3apybeKHbIe rocyzapcraa
OKa3bIBAaIOT  3aKOHOJ/IATEJIbHYI0O U
SKOHOMMYECKYIO TOAIEPIKKY U 3aITUTY
ceMelHbIM (pepMam.

B Pa3BUTBIX CcTpaHax
l'ocynapcrBeHHas o/iiepKKa B
3aBUCHUMOCTHA OT I[eJIM MOKET OBITb
HallpaBjieHa KaK Ha IIOBBbIIIEHUE
MIPOU3BOJINTEBHOCTH (myTem
BHE/IPEHUA IOCTH KEHUH
TEXHUUYECKOTO nporpecca u

paroHaIN3auy IIPOU3BOJICTBA), TaK
U Ha obecredyeHue 3aHATOCTH B
arpapHOM CEKTOpe U IIOBBIIIIEHUE
YPOBHS KU3HU CEJILCKOTO HaceJIEHUS;
a TaK’Ke Pa3BUTHE BHYTPEHHETO PhIHKA
151 obecrieueHue notpeburesnen
JIOCTYIIHBIM ITPOJIOBOJIBCTBUEM [1, C. 50
-51].

ExxeromHo BO BceM  Mwupe
YBEJTUUHBAETCS ITOTPeOHOCTD B
BKOJIOTUYECKN YHCTOU MPOAYKINU. B
V30ekucrane ecrb  HeoOXOAUMBbIe
YCIOBHUS JJIsI  Pa3BUTHS  JIAHHOTO
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HaIpaBJIeHUs (mpuposHO-
KJIUMAaTH4YeCKHUe YCJIOBHUs, BOJIHBIE
pecypchl, HeoOXO0IUMbIE TIIOIIAJIH).
Y30ekckas DKOJIOTHYECKU
YHCTast IIPOAYKIIHs OyAeT UMEeTh CIIPOC
B MEXXYHAPOJHOM TOBapoobopoTe.
Kpome skonoruueckux ¢epm, B
COBPEMEHHBIU 11(5)0) (o)) AKTHBHO
Pa3BUBAIOTCA HETPaINIINOHHbIE
HaIlpaBjIeHUus Y30eKCKue JIeXKaHCKUe
XO3AHCTBA. B YaCTHOCTH, K
aJIbTEDHATUBHBIM BujiaM ¢epMepcTBa
MO>KHO OTHECTU pa3BejleHHEe CTPayCoB,

IlepenesioB, YJIUTOK, BBbIPAllUBAHUE
JIEKAapPCTBEHHBIX pacTeHu,
JIUKOPACTYIINX ATO/, 3epHOBOU
KYJIBTYPBI aMapaHT, 6am0Oyxa,

JIEKOPaTUBHBIX pacTeHui. Bee aTo macr
BO3MO>KHOCTh IIOJIYYUTD
JOMOJHUTENBHO 30-40 % nmoxona OT
OCHOBHOH JIeITEJIBHOCTH, a TaKXe
o0ecIIeuuTh 3aHATOCTb JEeXKAaHCKHUX
XO3SIMCTB U YIEHOB UX CEMEU, 3aHIThIX

Ha CEe30HHOM mnOpousBojacrtse. /[ljida
3TOTO He0OXOIMMO HMETh
COOTBETCTBYIOIHE 3HAHUA, B
HEKOTOPBIX BapUaHTaX u

TICUXOJIOTUYECKYIO TTOJITOTOBKY JIEXKaH
(manpumep, B cpepe cepBrca), XOpPOIIIO

MpOU3BECTU  IUIAHUPOBAHUE  JJIA
MIPaBUJIBHOTO IIPOTHO3a u
TIpe/IOTBPaIlleH U OIINOOK u

HEBEPHBIX pelleHui B OyaymieM. Bce
3TO BO3MOKHO JIUIIb IPU JIOCTATOYHOU
MOJZIEP?)KKE U 3aUHTEPECOBAHHOCTU
MECTHOHN BJIACTH, A TaKKe peaJlbHOU
MOo/IZIEP>KKE TOCy/IapCcTBa.

Jlpyroii cmocob COBMeIeHUs
IIPEUMYIIIECTB MEJIKOTO M KPYITHOTO
MIPEeANIPUHUMATEBCTBA — CEMENHBIN
noapsA. B aToMm ciiyuae 1iesiple cTraauu

IIPOU3BOJICTBEHHOI'O mporiecca
IIEPEHOCATCA Ha (pepmbI
KOHTPAKTHUKOB (oTkOpM u
JlopallliBaHue KpYIHOTO pPOraroro

CKOTa, CBUHEH, ITUIBI U T. 71.) [ 6, ¢. 48].

Bce BbIIIEN3/I0KEHHOE TOBOPUT
O TOM, UTO B COBPEMEHHBIX YCJIOBUIX
pa3BUTHE  XO3SHUCTB HE  MOXKET



IIPOUCXOUTh 0€e3 WX KOOIepalluu WU
rOCy/IapCTBEHHOTO PETYJIUPOBAHUA UX
IeITeJILHOCTHU. Cam 10 cebe
OT/IEJIbHBIN XO35IMH CEMEUHBIX MaJsIbIX
(epM He B COCTOSIHUU 3aKyIUTh Bce
BUZbl HEOOXOJIMMOUN TEXHUKH WU
IIOTPaTUTh MHOTO YCHUJIUN U BPEMEHH
Ha  pead3anuio  IIPOU3BeJIEeHHOU
IIPOAYKITUH.

Koomepanius wu  moagepskka
rocyZlapcTBa MO3BOJISIIOT  XO3s€BaM
ceMeNHBIX MaJIbIX (hepM BO BCEM MUPE
OCTaBaTbCA OCHOBHOU
IIPOU3BOJICTBEHHOU eIUHUIIeH B
CeJIbCKOX03AMCTBEHHOM
IIPOM3BO/ICTBE, CTA0MJILHO Pa3BUBASACH
U BHeApPsiss B MPOU3BOJCTBA HOBBIE
JIOCTHKEHUS HayKU U TeXHUKH [13, C.
541
3apy0OesKHOT0
OIbITa paboThI KPEeCThTHCKUX
XO3SIUCTB  IIO3BOJIsIET  BBIPAabOTaTh
OCHOBHBIE HaIpaBjieHHus1 pedopm,
IIPOBOJAMMBIX B arapHOM CEKTOpeE
SKOHOMHKHU U U30eKaTh MEPEKOCOB U
HEHY>KHBIX OIIINOO0K, KOTOPHIMU HGoraTa
HACTOpHUA arpapHbIX pedopm
Y3bekucraHe.

PazBuTne cetm 0O6IIECTBEHHBIX
OpraHu3aInui, COTPYJIHUYECTBO C
ceMeNHBIX MaJIbIX (hepM, KOMILJIEKCHOE
obOcIy’KuBaHUE JKUBOTHOBOJICTBA W
IleJIeHalpaBJIeHHOE TOCYJapCTBEHHOE
peryJiMpoBaHUe MaJIOTO arpapHOro
IIPOM3BOJICTBA IO3BOJIAIOT  peEIlaTh
po6seMbl  MIPOJIOBOJILCTBEHHOU U
BKOHOMUYECKOM 0e30ITacHOCTH
CTpaHbI, oO0OecreueHUus] HaCeJEeHHUs
KauyeCTBEHHBIMH,

KOHKYPEHTOCHOCOOHBIMU 51
BKOJIOTHYECKU 0e30IacHbIMHU
IIPOJIyKTaMU THUTAHUs, IIOBBIIIEHUSA
MaTepUAJIBHOTO  YPOBHS JKU3HU
HaceJIeHUsI  CTPaHbl, IIOBBINIEHUA
5 HEKTUBHOCTU  IIPOU3BOJICTBA B
11eJIoM [ 20, c. 42].

3axiarouenue. B pesyabraTe
IIPOBEJICHHOTO  HM3yYeHHs, MOXKHO
cAelaTh BBIBOJ O TOM, YTO JIJIA

O0001eHue
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9GO HEKTUBHOTO PA3BUTHUA CEJTbCKOTO
X03sHCcTBa Y30€KHCTaHa, B YaCTHOCTH
JIEXKAQHCKUX XO3SUCTB HEOOXOIHMO
YIUTBHIBATh TOJIOKUTEJBHBIA  OIBIT
pa3BUTHA 3apybe;KHOTO OTIBITA
BeJleHNe CEMEUHBIX MAJIBIX (pepM U ero
KOOIIepUpOBaHUs. B mepByo ouepenb
CI0Jla MOKHO OTHECTH pPa3BHUTUE
CIeruaTn3aIum, BKOJIOTU3AIINH,
MeXaHHU3aIuH, MHBECTUPOBAHUA,
BHEJ[pEHHE HAy4YHBIX pPa3paboToOK B
IIPOU3BO/ICTBO, YKpYITHEHHE
JIEXKAHCKUX  XO3fHCTB, pa3BUTHE
BJIUTHOTO CEMEHOBOJICTBA u
reHoOH/A, IIpUMeHeHue
COBPDEMEHHBIX METOJ0B Pa3BeJleHUA
’)KUBOTHBIX, moz00p KOPMOB,
coiepKaIIux HeoOXOAMBbIE
MHKPO3JIEMEHTHI, PA3BUTHE CEJTbCKOU
UHQPPACTPYKTYPHI, Hay4HO-
HCCJIEOBATENIFCKUX [IEHTPOB, a TaK¥Ke
1HGOPMAITMOHHO-KOHCYJIbTAI[UOHHBIX
IIEHTPOB, KOTOpble HHGPOPMUPYIOT
(epmMepoB 0 HOBEUITUX JOCTHIKEHUAX
B 00JIaCTH CEJIbCKOTO XO3AHCTBa, O
cmocobax HW  MeTojax  BeJeHUd
X035HCTBa.

Kpowme aToro, 601b1110€ BIUSHHE
Ha TIOBBINIEHHE PE3YJIbTaTUBHOCTU
JIEATETbHOCTA KPECThSIHUHA OKaXKeT
COBMeIlleHue OCHOBHBIX BHUJIOB
JIeATETbHOCTU JIEXKAHCKUX XO3AHUCTB C
aJIbTEPHATUBHBIMU.

B pesyibrare, HUCIOJIb3YA
OTeYeCTBEHHBIN U 3apybeKHbIN
IIPAKTUYECKUI OIBIT B COUYETAHUU C
HEOOXOUMBIMU 3HAHUSAMU o
HCIO0JIb30BAHUIO MMeIOIINXCA
pecypcoB u COOTBETCTBYIOIIEN
MOJIZIepoKKe, 3eMJIeNI0JIb30BAHUE
V3b0ekucrana BBIHZET Ha  HOBBIHU

YPOBEHb PA3BUTHUA.
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maxaun — Kuauw  uwaapu - oaub
b6opuamoxoa. FOxopu 6yaumoa
Keamupuaeau kadacmp
005eKMAapuUHUH2  MYPKYMAAHUWIU
oyliuua b6epuieaH maxaugaap
Heau3uda, kadacmp ob6seKMAaApPUHUH2



ampubymus Masaymomaap
HcadsannapuHu xam
maxkoMuaaaQwmMupul  3apypau2uHu
Kipcammokoa.

Kalit so'zlar: Kadacmp,
aspokocmux  cypam, macogadaH
30HONAW, PAKAMAU Kapma,Kkaoacmp
obvexmaapu, axbopomaapHu
uUHmMe2payusLAaul.

AHHOMauyun. /[enapmameHm
HAUUOHAALHOU NPOCMPAHCIMBEHHOU

UHPOPMAYUOHHOLL

uH@pacmpykmypbwl

TI'ocydapcmeeHHotl Kadacmposotil
naaamst nposodum cbop u aHaau3
OJaHHbBIX 2ocyodapcmeeHHo20
kadacmpa. Ha ocHoge
npedcMasneHHbIX 8 8blUEeYKAZAHHOM
pasdene npeoaoxceHull no
Kaaccuguxauuu Kadacmpogblx
06vexmos Heobx00uUMO
ycosepuieHCma8os8amn mabauuwbl
ampubymusHblx JaHHbIX

Kadacmposblx 006seKmos.

Kmoueente caosa: Kadacmp,
aspogomocevemka, OUCMAHYUOHHOE
30HO0uposaHue, uyugposas kapma,
Kadacmposgble 00BeKmbl, UHMe2payus
uH@opmayuu.

Abstract. The National Spatial
Information Infrastructure
Department of the State Cadastre
Chamber is conducting the collection
and analysis of state cadastre data. On
the basis of the proposals on the
classification of cadastral objects
presented in the above section, it is
necessary to improve the attributive
data tables of cadastral objects.

Key words: Cadastre, aerial
photography, remote sensing, digital
map, cadastral objects, information
integration.
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axaMuAT  KapaTWiAd,  HaTWKaja
JlaBJIaT KaJlaCTpJIapUHU
MIAK/UIAHTUPHUIIN, MYXUM TaBCHUsIap
acocu/ia MabJIyMOTJap aTpuOyTIapa
ITAKJITAHTH PN, Yoy
MabJIyMoOTJap 0Oa3acu  Kejgaskakaa
axO0pOTIapHU WHTErpamys KUJIHII
MIUPOBAPAUJA WHTEPAKTHUB XH3MaT
Kypcatum OwiaH Oup  Karopja,
MabJIYMOTJIADHU  MOJIEJIIAIITUPHUIII
OpPKaJIM IIPOTHO3 KWINO, IOKOpHU
AHUKJIMKJIATH HaTH»Ka OJIUINTa 3aMUH
sparaau. ByHJaH Tamkapu, JaBjar
KazjlacTp O0BeKTIapu  HOMJIAPUHU
Maxcyc KHCKapTMa araMmajap OwsiaH
TacHu AL xamza yjapra
nIeHTU(UKAIIMOH pakKamyap OepuIm
TU3UMHU UILIA0 YUKUIIIH.

V36exucron PecnyOsiukacu
[Ipe3sugeHTUHUHT 2020 150501
7 cenTsiOpaaru “Ep xumcobu Ba maBjat
KaJaCTPJIADUHU IOPUTHUIN TH3UMHHHU

TyO/1aH TaKOMUJLIAIIITUPHUIIT
yopa - TaA0dupJiapu TyFpucHuAa” T
[1P-6061- con Papmonura acocad
Vsbekucron  Pecmybmukacm  Ep

pecypciiapu, reojae3us, Kaptorpadus
Ba JlaBJIaT KaJlaCTPH JaBjaT KyMUTaCH
HETU3U/a TAlIKUI STUJITaH.

JlaBjat KaJlacTpJlapyuHU
poputuil  KazacTp  areHTJIUTHHUHT
JlaBiat KaJacTpJiapu najatacu

3uMMacura okaatwirad. Kamu 20 ta
JlaBJIaT KajlacTpjapu Oyiimya 27 Ta
Ba3UPJUK Ba uaopaiap (masiat
TaIIKWUJIOTIapU) TOMOHUJIAH KaJlacTp
o0beKTIapu TYFPUCUJIATU
reoMabiaymoriap 0OasacunHu JlaBiaT
KaJlacTpJiapy najiaTacura TakJIuM 3Tu0
KeJTUIIMOK/A.

Jasnar KajacrpJapu
MaJlaTaCUHUHT (Pa30BUIM MabJIyMOTJIap
MUJLTAN nHpaTy3uIMacu
OomkapMacu  TOMOHHUJIAH  JIaBJIaT
KajjacTpJapu MabJIyMOTJIApPUHU

’KaMJuTalll Ba TaxXJIWJI KWINII HIIapU
onub Gopuamoxaa. HOxopu 6Gyiaumaa
KEeJITUPUJITaH KaZ[acTp



00'bEKTIAPUHUHT TYPKyMJIAaHUIITH
oyrinua OGepuirad Taxkaudaap
HETU3HU/Ia, KajacTp OOBEKTIapUHUHT
aTpubyTUB Ma'bJIyMOTJIap
JKaJIBaJLJTADUHH Xam
TaKOMUJLIAIIITUPHIII 3apypPJIUTHHU
KypcaTMOK/Ia. AtpubyTiapHu
TaKOMUJLIAIIITUPHIII acocuia
XyAyJlap  KagacTp OOBEeKTIapUHU
TaxJIMJINHM, aHAJIUTUK KailTa HIIIAII
Xama I caMapa/IoOpJIMTUHU
OIIUPHINTa XWU3MAT KWiagu. Yoy
TaJIKUKOT UIITK/IA JIaBJIaT KaIaCTPJIapu
o0beKTIapu KecuMHula aTpubyTuB
JKaJ[BaJLIapHU TU3UMJIU
IIAK/IAHTHPUIITHU
TaKOMUJLIAIIITUPUIITA
axaMHUAT  KapaTWwigu. ATpuOyTuB
JKaJ[BaJLIapHU TU3UMJIA
IAK/UIAHTUPHUIIAA KaJacTp HOMJIAPH
Xamia 00BEKT MabJIyMOTIapHu
KHUCKapTMasap épaamMua
nIeHTH(UKAUSIIAII UIIapd amasira
omupmwiau  (3.4.1, 3.4.2, 3.4.3-
JKajiBaJLIap).
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Annotatsiya.
axborot tizimlarida (GIS) sun’iy
intellekt va  chuqur o‘rganish
texnologiyalarining integratsiyasi
fazoviy  tahlii va  kartografik
ma’lumotlarni  avtomatlashtirishda
muhim rol o‘ynamoqda. Ushbu
tadqigotda QGIS dasturining
"Deepness: Deep Neural Remote
Sensing” plagini va ArcGIS Pro
dasturining chuqur o‘rganish
imkoniyatlari o‘rtasida taqqoslash
o‘tkazildi. Tahlillar Zomin davlat
milliy bog‘i hududi misolida amalga
oshirildi. Natijalarga ko‘ra, QGIS dagi
Deepness modeli aniglik bo‘yicha
ustunlik ko‘rsatdi. Ushbu magqola ikki
tizimning imkoniyatlarini tahlil qilish

Geografik

va natijalarni solishtirishga
bag‘ishlangan.
Kalit so‘zlar: GIS, QGIS,

ArcGIS Pro, sun’iy intellekt, chuqur
organish, Deepness plagin, Model
Zoo, obyektlarni aniglash.
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AnnHomayusa.  Humeepayus
mexHo02ull UCKYCCIMBEHHO20
uHmMenexma u 21y60xo20 06yueHus 8
2eoungopmauuomHHwle cucmemnt (GIS)
uepaem 8AJCHYIO pob 8
asmomamuaayuu
NPOCMPAHCMBEHHO20 AHAAU3A U
obpabomxu Kapmoezpaguueckux
danHblx. B OamHom uccaedosaHuu
npogedeHOo  cpasHeHue  NAA2UHA
"Deepness: Deep Neural Remote
Sensing" ¢ QGIS u so3moxcHocmeil
2nybokozo obyuerus 6 ArcGIS Pro.
AHaau3 6bla 8blNOAHEH HA npumepe
meppumopuu TI'ocydapcmeerHo20
HAYUOHANLHO20 napka - 30MUuH.
Pe3yavmamnst nokasaau, 4mo mooens
Deepness 8 QGIS ob6aadaem 6oaee
8blCcoKOll mouHocmblo. B cmamve
paccmampuearomecs — 803MONCHOCU
obeux cucmem u CpasHuUBarMCs ux
pe3yabmamul.

Karoueswte caosa: GIS, QGIS,
ArcGIS Pro, UCKYCCIMBEHHMD



unmennexm, 2aybokoe o00yueHue,
naazun  Deepness, Model Zoo,
obHapyxceHue 06veKmos.

Abstract. The integration of
artificial intelligence and deep
learning technologies in Geographic
Information Systems (GIS) plays a
crucial role in automating spatial
analysis and cartographic data
processing. This study compares the
"Deepness: Deep Neural Remote
Sensing" plugin of QGIS with the deep
learning capabilities of ArcGIS Pro.
The analysis was conducted using the
Zomin State National Park area as a
case study. The results indicate that
the Deepness model in QGIS
demonstrated superior accuracy. This
article focuses on analyzing the
capabilities of both systems and
comparing their results.

Key words: GIS, QGIS, ArcGIS
Pro, artificial intelligence, deep
learning, Deepness plugin, Model Zoo,
object detection.

Kirish. Geoinformatsion
tizimlar (GIS) sohasida chuqur
o‘rganish (deep learning) va sun'iy
intellekt texnologiyalari tobora keng
tarqalmoqda. Bu jarayonlar,
xaritalar va fazoviy ma'lumotlarni
tahlil qilish orqali yangi bilimlar
hosil qilishda muhim rol
o‘ynamoqda. ArcGIS Pro va QGIS —
bu ikki mashhur GIS dasturi bo'lib,

ular chuqur o'qitish va sun'iy
intellektning imkoniyatlaridan
foydalanishga mo'ljallangan bir

qgator modullarni taklif etadi [1].
ArcGIS Pro, Esri kompaniyasi
tomonidan ishlab chiqilgan
zamonaviy GIS dasturi,
ma'lumotlarning tahlilida chuqur
o‘rganish imkoniyatlarini taqdim
etadi. Uning Deep Learning moduli
orqgali foydalanuvchilar turli xil
tasvirlardan (masalan, satellite
rasmlar) avtomatik ob'ektlarni
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aniglash  va  tasniflash  kabi
vazifalarni amalga  oshirishlari
mumkKkin. Bu modulning afzalliklari,
masalan, kuchli algoritmlar va
foydalanuvchilarga qulay interfeys,
GIS ma'lumotlari bilan ishlashda
yuqori samaradorlikni ta'minlaydi
[2-5].

QGIS esa, ochiq manba kodli
GIS dasturi sifatida, chuqur
organish  jarayonlarini amalga
oshirish uchun bir qator pluginlar va

modullarni qgo‘llab-quvvatlaydi.
QGIS-ning  Deepness  moduli,
foydalanuvchilarga 0'z
ma'lumotlaridan chuqur o‘rganish
algoritmlarini qo'llashga imkon
beradi. Ushbu modul, foydalanishi
oson interfeysi va qulay

imkoniyatlari bilan ko'pchilik GIS
mutaxassislari orasida
mashhurlikka erishmoqda [3-4].

Uslub va manbalar

QGIS dasturining ochiq kodli
tizimi  tufayli ko‘plab maxsus
plaginlar yordamida imkoniyatlarini
kengaytirish mumkin. Shulardan
biri Deepness plagini bo‘lib, u sun’iy
intellekt va mashinani o‘qitish (deep
learning) algoritmlarini GIS
ma’lumotlar bilan ishlashga
integratsiya qilishga mo‘ljallangan.
Ushbu plagin asosan sun’iy yo‘ldosh
tasvirlarini tahlil qilish, obyektlarni
aniqlash, Kklassifikatsiya qilish va
fazoviy jarayonlarni
avtomatlashtirish uchun ishlatiladi.

Deepness plagini QGIS
foydalanuvchilariga murakkab
ma’lumotlarni chuqur tahlil qilish
imkoniyatini beradi. Plagin
TensorFlow va PyTorch kabi ilg‘or
mashinani o‘qitish kutubxonalari
bilan integratsiya gilingan bo‘lib, bu
foydalanuvchilarga modellarni
orgatish va wulardan real vaqt
rejimida  foydalanishga  imkon
yaratadi. Ushbu plagin
ma’lumotlarni  oldindan  qayta



ishlash, ya’ni raster tasvirlarni
kesish, olchamini moslashtirish va

tahlii uchun kerakli formatga
o‘tkazishni o‘z ichiga oladi. Deepness
yordamida foydalanuvchilar
o‘zlarining sun’iy intellekt

modellarini yuklab, bevosita QGIS

platformasida ishga tushirishlari
mumkin [6-8].

Plaginning asosiy
xususiyatlaridan biri — uning turli
tahliliy = vazifalarni  bajarishdagi
qulayligi. Masalan, o‘rmonlarni
monitoring  qilishda  Deepness
yordamida daraxtlarni avtomatik
aniqlash va ularning sonini

hisoblash mumkin. Shaharsozlikda
esa bino yoki yo‘l infratuzilmasini
tahlil qilish uchun foydalanish
mumkin. Bundan tashqari, gishloq
xo9aligi uchun ekin turlari va
ularning holatini tasniflashda plagin
juda samarali vosita hisoblanadi.

Deepness plagini o‘rnatish
uchun  foydalanuvchilar  QGIS
dasturining plaginlar boshqaruv
bo‘limiga kirib, tegishli plaginni
yuklab olishlari kerak. O‘rnatish
jarayoni oddiy bo‘lib, dasturga
boshqa kutubxonalar yoki
modullarni  qo‘shimcha  ulash
zarurati bo‘lmasligi uchun
avtomatlashtirilgan. Plaginning
interfeysi oddiy va intuitiv bo‘lib,
yangi foydalanuvchilar uchun ham
tushunarli. Shunga  qaramay,
murakkab  mashinani  o‘qitish
modellarini yaratishda ilg‘or bilim
talab qilinishi mumkin.

Deepness plaginining asosiy
afzalligi — u ochiq kodli bo‘lib, turli
soha mutaxassislari tomonidan
takomillashtirilib borilishi mumkin.
Bu esa uni foydalanuvchilar va
tadqiqotchilar orasida keng
tarqalgan va ishonchli vositaga
aylantiradi. Shu bilan birga, uning
cheklovlari ham mavjud. Masalan,
yuqori aniqlikdagi sun’iy yo‘ldosh
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tasvirlarini tahlil qilishda katta
hajmdagi hisoblash resurslari talab
gilinadi. Shuningdek, mashinani
o‘qgitish modellarini o‘rnatish va
moslashtirish uchun texnik bilimlar
kerak bo‘lishi mumbkin.

Deepness Model Zoo— bu
QGIS uchun ishlab chiqilgan
Deepness plagini doirasida
foydalaniladigan model kutubxonasi
bo‘lib, unda chuqur o‘rganish (Deep
Learning) texnologiyalari asosida
tayyorlangan  turli = mashinani
o‘qitish  modellarining to‘plami
joylashgan.  Ushbu  kutubxona
foydalanuvchilar uchun qulay va
tezkor tahlil vositasi bo‘lib xizmat
giladi. Model Zoo yordamida
foydalanuvchilar o‘zlarining sun’iy
intellektga asoslangan jarayonlarini
mustaqil ravishda o‘tkazishlari
mumkKkin, shu bilan birga, avvaldan
orgatilgan modellarni ishlatish
orqali vaqt va resurslarni tejash
imkoniyatiga ega bo‘ladilar [9-12].

Model Zoo’da turli tahlil
vazifalari uchun maxsus ishlab
chigilgan modellar mavjud. Bu
modellar o‘rmon  maydonlarini
kuzatish, shahar infratuzilmasini
o‘rganish, qishloq xoYaligi
maydonlarini tahlil qilish, suv

resurslari monitoringi va boshqa
ko‘plab GIS wvazifalarini bajarish
uchun mo‘ljallangan.
Masalan, obyektlarni aniqlash
modeli yordamida sun’iy yo‘ldosh
tasvirlarida daraxtlar, binolar, yoki
yollarni avtomatik aniqlash
mumkin. Tasniflash modellaridan
foydalangan holda esa hududlarni
turkumlash yoki tuprogning
ozugaviy xususiyatlarini baholash
osonlashadi.

Deepness Model Zoo
kutubxonasi TensorFlow, PyTorch
va boshgqa ilg‘or kutubxonalar bilan
to‘liq integratsiya qilingan. Bu esa
foydalanuvchilarga mavjud



modellarni bevosita yuklab olish va
ulardan  foydalanish  imkonini
beradi. Kutubxonaning yana bir
muhim afzalligi — u ochiq kodli
bolib,  foydalanuvchilar  yangi
modellarni yuklashi yoki mavjud
modellarni 0z ehtiyojlariga
moslashtirishi mumkin. Shu tariqa,
Model Zoo foydalanuvchilarning
GIS va sun’iy intellekt bo‘yicha
texnik tajribasini oshirishga yordam
beradi.

Model Zoo yordamida amalga
oshiriladigan tahlillar jarayonida
avvaldan tayyorlangan modellarni
yuklash va ulardan foydalanish juda
oddiy. Foydalanuvchi dastlab sun’iy
yo‘ldosh yoki raster tasvirlarni
yuklaydi, keyin esa kerakli modelni
tanlab, tahlilni ishga tushiradi.
Masalan, agar  foydalanuvchi
ormonlarni kuzatishni istasa, u
“Tree  Detection” (Daraxtlarni
aniglash) modelini tanlaydi. Ushbu
model sun’iy yo‘ldosh tasvirlaridagi
daraxtlarni avtomatik tarzda aniqlab
beradi va ularning sonini hisoblab
chiqadi.

Deepness Model Zoo
foydalanuvchilarga
moslashuvchanlik  va  qulaylik

taqdim etadi. Kutubxona nafaqat
boshlangich foydalanuvchilar, balki
tajribali GIS mutaxassislari uchun
ham foydalidir. Model Zoo sun’iy
intellekt bilan ishlashda zarur
bolgan dastlabki bilimlarga ega
bolmagan foydalanuvchilar uchun
intuitiv interfeys taqdim etadi.
Shuningdek, ilg‘or foydalanuvchilar
uchun modellarni tahlil qilish,
sozlash va hatto qayta o‘qitish
imkoniyatlarini taqdim etadi.
Xulosa qilib aytganda,
Deepness plagini QGIS tizimining
imkoniyatlarini sezilarli darajada
kengaytirib, geoma’lumotlarni tahlil
qilishda yangi darajaga ko‘taradi. Bu
plagin o‘rmon monitoringi,
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shaharsozlik, qishloq xo‘jaligi va
boshga ko‘plab sohalarda katta
ahamiyatga ega bolib,
foydalanuvchilarga murakkab
vazifalarni avtomatlashtirish va
tahlil qilishda yordam beradi.

Deepness Model Zoo GIS
sohasida sun’iy intellekt
texnologiyalaridan = foydalanishni
soddalashtiruvchi  kuchli  vosita
hisoblanadi. Bu kutubxona sun’iy
yo‘ldosh tasvirlarini tahlil qilishni
avtomatlashtirishga yordam beradi
va geoma’lumotlar ustida ishlash
jarayonini yangi bosqichga olib
chigadi. Model Zoo, o‘zining ochiq
kodli imkoniyatlari, qulayligi va
kuchli texnik xususiyatlari bilan GIS
foydalanuvchilari uchun ajralmas
yordamchiga aylanadi.

Model Zoo kutubxonasining
afzalliklari: Deepness model zoo
turli xil masofaviy zondlash tahlillari
uchun tayyor modellarni taklif etadi.
Bu foydalanuvchilarga tezda
natijaga erishish imkonini beradi,
chunki ular barcha ma’lumotlarni
to‘plash va  modelni  qayta
o‘rgatishga vaqt sarflamaydi. Model
zoo turli xil modellarni oz ichiga
oladi, shu jumladan CNN, RNN, U-
Net, va boshqa chuqur o‘rganish
tarmoqlari. Bu esa
foydalanuvchilarga oz ehtiyojlariga
eng  mos modelni  tanlash
imkoniyatini beradi.
Foydalanuvchilar ~ modelni 0z
ma’lumotlariga moslashtirishi va
yangi sinovlar o‘tkazishi mumkin.
Buning wuchun plagin kerakli
sozlashlarni amalga oshirish
imkoniyatini taqdim etadi [6-10].

ArcGIS Pro — geografik
ma’lumotlarni  tahlil qilish va
vizualizatsiya qilish uchun keng
imkoniyatlar taqdim etadigan ilg‘or
GIS platformasi hisoblanadi. Ushbu
dasturda sun’iy intellekt va chuqur
o‘rganish texnologiyalarini qo‘llab-



quvvatlovchi maxsus kutubxona
joriy qilingan. Deep
Learning kutubxonasi ArcGIS Pro
foydalanuvchilari uchun raster va
vektor ma’lumotlarni avtomatik
tahlil qilish va aniq natijalar olish
imkoniyatini  yaratadi. = Ushbu
kutubxona foydalanuvchilarga
sun’ly yo‘ldosh tasvirlarini tahlil
qilish, obyektlarni aniqlash,
hududlarni tasniflash va boshqa
murakkab GIS vazifalarni
avtomatlashtirishga yordam beradi
[12].

ArcGIS Pro’ning Deep Learning
kutubxonasi TensorFlow, PyTorch
va Keras kabi mashhur chuqur

o‘rganish platformalari bilan
integratsiya gilingan. Ushbu
kutubxona ilg‘or algoritmlar va

oldindan o‘qitilgan modellar bilan
ishlash imkonini beradi, bu esa GIS
ma’lumotlarni  chuqurroq tahlil
qilish va yanada aniqroq natijalar

olishga imkon beradi.
Foydalanuvchilar Deep Learning
vositalari yordamida oz sun’iy
intellekt modellarini yuklab
ishlatishi yoki yangi modellarni
o‘rgatishi mumkin.

ArcGIS Pro " dagi Deep

Learning vositalari asosan quyidagi
jarayonlarni bajarishga qaratilgan:

« Obyektlarni aniqlash (Object
Detection): Sun’iy yo‘ldosh  yoki
havodan olingan tasvirlar orqali
daraxtlar, binolar, yo‘llar,
avtomobillar yoki boshqga
obyektlarni avtomatik aniqglash.

o Tasniflash
(Classification): Tasvirlarni yoki
hududlarni turkumlash. Masalan,
qishloq xo‘jaligi maydonlarini turli
ekin turlariga ajratish.

« Segmentatsiya
(Segmentation): Raster tasvirlarni
segmentlarga ajratish, masalan,
tuproq, suv yoki yashil maydonlarni
ajratish.
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« O‘zgarishlarni aniglash
(Change Detection): Vaqt o‘tishi
bilan bir hududdagi o‘zgarishlarni
aniqlash. Masalan, o‘rmon
maydonlarining kamayishi yoki
urbanizatsiya jarayonlarini kuzatish.

Deep Learning kutubxonasi
ArcGIS Pro’ning “Image Analyst”
kengaytmasi orqali ishlaydi va
tahliliy jarayonlarni tezkor va
samarali ravishda amalga oshirish
uchun maxsus vositalarni taqdim
etadi.  Foydalanuvchilar  raster
tasvirlar bilan ishlashda Train Deep
Learning Model, Classify  Pixels
Using Deep Learning, va Detect
Objects Using Deep Learning kabi
vositalardan foydalanishi mumkin.
Ushbu vositalar dastur interfeysiga
qulay tarzda integratsiya qilingan
bo‘lib, foydalanuvchilarga murakkab

modellarni ishlatishda oddiy va
tushunarli  boshqaruv  tizimini
taqdim etadi.

Deep Learning
kutubxonasining asosiy
afzalliklaridan biri—u
avtomatlashtirish ~ imkoniyatlarini

sezilarli darajada oshiradi. Masalan,
urbanizatsiya jarayonlarini
kuzatishda yuzlab sun’iy yo‘ldosh
tasvirlarini bir vaqtning o‘zida tahlil
qilish va aniq natijalarni olish
mumkin.  Shuningdek, qishloq
xojaligi hududlarini kuzatishda ekin
turlarini aniqlash va hosildorlikni
baholash vazifalari
avtomatlashtiriladi. Bu jarayon GIS
sohasidagi tadqiqot va amaliyotlarni
tezlashtiradi hamda inson omiliga
bog‘liq xatoliklarni kamaytiradi.
Deep Learning kutubxonasi
yuqori hajmdagi ma’lumotlarni
gayta ishlash uchun kuchli texnik
resurslarni talab qiladi. Shuning
uchun, ArcGIS Pro foydalanuvchilari
NVIDIA GPU kartalari va CUDA
texnologiyasidan foydalanib, chuqur
o‘rganish algoritmlarini



tezlashtirishi mumKin. GPU
quvvatidan  foydalangan holda,
o‘rgatilgan modellar bilan ishlash
jarayonlari sezilarli darajada
samarali va tez amalga oshiriladi.
DLPK  fayllarining  asosiy
magsadi — chuqur o‘rganish

modellarini oz ichiga olgan paketni
saglash va wuni GIS dasturida
foydalanishga tayyor holda taqdim
etishdir. Ushbu faylning tarkibida
quyidagi elementlar bo‘lishi
mumKin:

e Modelning ofzi: TensorFlow,

PyTorch yoki boshqa chuqur
o‘rganish kutubxonalari asosida
yaratilgan model

(masalan, .h5 yoki .pth formatida).

o Inference skriptlari: Modelni
GIS ma’lumotlariga moslashtirish
uchun zarur bo‘lgan dasturiy kodlar.
Ushbu skriptlar tasvirlardan
obyektlarni aniqlash, tasniflash yoki
boshqa vazifalarni bajaradi.

« Parametrlar fayli: Modelning

ishlashi uchun zarur bo‘lgan
sozlamalar va parametrlarni oz
ichiga oladi (masalan, tasvir

o‘lchami, o‘rgatilgan sinflar soni).

« Qo‘shimcha
ma’lumotlar: Modelning
o‘qitilishida foydalanilgan
ma’lumotlarning qisqacha tavsifi
yoki uning amaliy ishlatilishi haqida
ma’lumot.

DLPK fayllari ArcGIS Pro’dagi
chuqur ofrganish  vazifalarida,
masalan, Train Deep  Learning
Model, Detect Objects Using Deep
Learning, va Classify Pixels Using
Deep Learning vositalari  orqali
ishlatiladi. Foydalanuvchilar DLPK
fayllarni dasturga import qilib,
ulardan GIS tahlillari uchun
foydalanishlari mumkin.

Masalan, agar foydalanuvchi
sun’iy yo‘ldosh tasvirlarida
daraxtlarni  aniqlashni  xohlasa,
tayyorlangan DLPK faylni yuklaydi
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va modelni o‘sha tasvirga qo‘llaydi.
Model yuklanganidan keyin tahlil
jarayoni avtomatik ravishda amalga
oshiriladi va foydalanuvchi tasvirda
aniglangan daraxtlarning joylashuvi,
soni va boshqga xususiyatlari haqida
natija oladi.

DLPK fayllarini yaratish uchun
foydalanuvchilar o‘zlarining chuqur
o‘rganish modellarini ishlab
chiqishlari va o‘rgatishlari kerak
boladi. Bu jarayon  asosan
TensorFlow yoki PyTorch
kutubxonalari yordamida amalga
oshiriladi. Model tayyor bo‘lgandan
song, u ArcGIS Pro muhitida
ishlashi uchun Esri Model Definition
File (emd) bilan birga paketlanadi.
DLPK formatida yaratilgan model
Esri tizimida osonlikcha ishlatilishi
va GIS tahlillari bilan integratsiya
qilinishi mumkin.

DLPK fayllarining  asosiy
afzalliklari:

« Standartlashtirilgan
format: Chuqur o‘rganish

modellarini GIS muhitida ishlatish
uchun tayyor holatda taqdim etadi.

« Kop funksiyalilik: Bir
vaqtning o‘zida obyektlarni aniglash,
tasniflash va segmentatsiya kabi
vazifalarni qo‘llab-quvvatlaydi.

« Qulay integratsiya: Esri
platformasi bilan to‘liq mos keladi va
boshqa mashinani o‘qitish
kutubxonalari bilan birga ishlatiladi.

« Tezkor
foydalanish: Tayyorlangan modelni
yuklab, bevosita GIS tahlillarida
ishlatish imkoniyatini beradi.

Shu bilan birga, DLPK fayllarini
ishlatish uchun foydalanuvchi texnik
bilimlarga ega bo‘lishi va chuqur
o‘rganish  modellarini  o‘qitish
jarayoniga tayyor bo‘lishi kerak.
Bunday fayllar asosan katta
hajmdagi ma’lumotlar bilan
ishlashda va yuqori aniqlik talab



qilinadigan GIS tahlillarida

ishlatiladi.

Natijalar

Ushbu ikki GIS dasturi, chuqur
o‘rganish texnologiyalarini
birlashtirish orqali geoinformatsion
ma'lumotlarni yanada samarali va
tezkor tahlil qilish imkoniyatlarini
tagdim etadi. Ushbu yo'nalishlar
bo'yicha istigbollar, GIS sohasidagi

yangiliklarga va texnologik
rivojlanishlarga  juda  qiziqish
uyg'otmoqda. Keyingi qismda,

ArcGIS Pro va QGIS dasturlarining
chuqur o‘rganish va Deepness
modullarining imkoniyatlari va
ularning amaliyotdagi qo‘llanilishiga
e'tibor qaratamiz.

1-rasmda ArcGIS Pro dasturining
chuqur o‘rganish (Deep Learning)
modeli orqali olingan tasniflash
natijalari aks ettirilgan. Ushbu xaritada
sun’ly yo‘ldosh tasvirlari asosida
ob’ektlarni aniqlash va hududlarni
tasniflash amalga oshirilgan. Model
raster va vektor ma’lumotlarini tahlil
qilib, hududiy xususiyatlarni ajratib

ko‘rsatgan. =~ Natijalar = ob’ektlarni
aniglashda aniq bo‘lsa-da, ba’zi
maydonlarda  noto‘gri  tasniflash

holatlari kuzatilishi mumkin.

1-rasm. ArcGIS Pro Deep
Learning modeli natijalari
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2-rasmda QGIS dasturining
Deepness: Deep Neural Remote
Sensing plagini orqali olingan
tasniflash  natijalari  tasvirlangan.
Ushbu model Model Zoo
kutubxonasidagi chuqur o‘rganish
algoritmlari yordamida sun’iy yo‘ldosh
tasvirlarini tahlil giladi va ob’ektlarni
aniqlaydi. Xarita natijalari shuni
ko‘rsatadiki, QGIS modeli ob’ektlarni
aniqroq tasniflagan bo‘lib, vegetatsiya

va boshqa landshaft elementlarini
yanada tafsilotli ajratgan. Model
natijalari ArcGIS Pro bilan

solishtirilganda yuqori aniqlikka ega
ekani kuzatilgan.

Zom

s a3y

2-rasm. QGIS Deepness modeli
natijjalari

3-rasmda QGIS va ArcGIS Pro
dasturlarida olingan natijalar o‘zaro
tagqoslangan. Xaritada ikkala tizim

tomonidan tasniflangan  hududlar
ustma-ust joylashtirilib, tasniflash
natijalari o‘rtasidagi farqlar vizual
ravishda ko‘rsatilgan. QGIS

modelining aniqlik bo‘yicha ustunligi



yagqol namoyon bo‘lib, u ob’ektlarni
aniqlashda kamroq xatolikka yo‘l
go‘ygani kuzatilgan. Shu bilan birga,
ArcGIS Pro modeli ayrim hududlarda
noto‘g‘ri tasniflashlarga sabab bo‘lgan.

Mazkur  xarita  ikki  tizimning
samaradorligini baholashga imkon
beradi.

Zomin Milliy bog" ichidagi tahlil gilingan kichik hudud
2 6831 65731 SIS BE3L6" °:

6531 e s

dasturidan olingan natja

] QGIS Desktop dasturidan olingan natija ~ Daraxt soni: 112

3-rasm. Ikki model
natijalarining solishtirma
tahlili

Xulosa. Ushbu tadqgiqotda QGIS
Deepness plagini va ArcGIS Pro Deep
Learning modeli orqali sun’iy intellekt

va chuqur o‘rganish
texnologiyalarining GIS
ma’lumotlarini tahlil qilishdagi
samaradorligi taqqoslandi. Zomin

davlat milliy bog‘i hududi misolida olib
borilgan tahlillar shuni ko‘rsatdiki,
QGIS dasturidagi Deepness modeli

aniqlik  bo‘yicha  yuqori  natija
ko‘rsatgan. Natijalarga ko‘ra, QGIS
modeli vegetatsiya va landshaft
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elementlarini  yaxshiroq  ajratib,
ob’ektlarni aniglashda kamroq
xatolikka yo‘l qo‘ydi. Shu bilan birga,
ArcGIS Pro modeli ba’zi maydonlarda
noto‘g‘ri tasniflash holatlarini
namoyon qildi.

Olingan natijalarga asoslanib, GIS

tizimlarida sun’iy intellekt va chuqur
o‘rganish algoritmlaridan foydalanish

natijalarni  optimallashtirishga va
tasniflashning aniqligini oshirishga
yordam berishi mumKinligi

ta’kidlanadi. Bundan tashqari, ochiq
kodli tizimlar, xususan QGIS kabi
platformalar, foydalanuvchilarga
moslashuvchan va samarali vositalarni
tagdim etishi aniqlandi. Kelajakda
ushbu tadqgiqot doirasida turli turdagi
landshaftlar va o‘simlik qoplamalarini
aniglash uchun boshqa chuqur
o‘rganish modellarini ham sinab
ko‘rish magsadga muvofiq.
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O ITPOITPAMMUWPOBAHNU 'EOAESNYECKUX HABJIIO}[EHHﬁ 3A
OCAAKAMU NH2KEHEPHDBIX COOPY?KEHUNUN

M.X.Paxcano6aes — douenm kagpedpvt «THHUMCX» HUH

Annotatsiya: Magqolada
muhandislik inshootlarining
yog 'ingarchilik va gorizontal
siljishlarini  geodezik  kuzatishlar

uchun dasturlash usullari masalalari
tahlil qilinadi, ular qayd etilgan

xusustyatlarga garamay,
inshootlarning  ishlashi  paytida
ularning  holatini o'rganish va

bashorat qilishda qo'llaniladi.

Kalit so‘zlar: yog'ingarchilik
kuzatuvlari, muhandislik inshootlari,
qurilish holatini prognozlash,
dasturlash, geodezik kuzatishlar.

AHHOmauua: B cmamve
NpoaHaAU3UPoOB8aHbl 80NPOCHI
Memo0os npo2pammMupo8aHus
2eo0e3uuecKux Hab.ro0eHull 3a
ocadkamu U  20PU3OHMAAbHBIMU
cMeleHusMU UHMHCEHEPHbBIX

COOpYHCeHUIl, KOMopble, HeCMOMPSA HA
ommeueHHble 0cCOOeHHOCMU, HAX00am
npumeHeHue Npu  u3ydeHuu U
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NPo2HO3UPOBAHUU cocmosiHus
coopysceHuilt 8 npouecce  ux
akcnayamayuu.

Karoueauvle caoea:
HabaOeHus 3a ocaoxamu,
UHICEHEePHble COOPYHCEeHUSL, NPO2HO3UE
cocmos coopyoem,
npospammuposaHue, 2eode3uueckue
nabarnodeHus.

Abstract: In the article
questions of methods of programming
of  geodetic observations of
precipitation and horizontal
displacements of engineering
structures are analyzed, which,
despite the noted features, find
application in  studying  and

forecasting the state of structures in
the process of their operation.
Keywords: observation of
precipitation, engineering structure,
prediction of the state of structures,
programming, ceodetic observation.



B HAYYHBIX paborax,
oIy0JIMKOBAaHHBIX B T€0/IE3UYECKON U
CIIEIIMOHAIbHOU JIUTEPATYPE,
IIOKa3aHbl I[UKJIUYHOCTA HATYPHBIX
HaOJOAeHud 3a  JedopManusMu
MH>KE€HEePHBIX COOpPY>KEHUU
reoJIe3BNYEeCKUMHU  METOJIaMH,  OHO
OCHOBBIBAeTCS HA  HCIIOJIb3OBAHUU
OJTHOY M3 BEJIMYUH: OCAJIKH, CKOPOCTHU
OCaJIKU TOUHOCTU U3MEPEHUHN OCaJIKH,
BPEMEHHOI'O HWHTEpPBajia, BPEMEHHOU
XapaKTEPUCTUKU CIIyYaHON PYyHKITUHN
u r.J. Takue MOAXOABI K PEIIEHHIO
paccMaTpUBAEMOTO BOITpOCa
CBH/IETETbCTBYIOT O HEOTHO3HAUHOCTHU
PACUETOB U CPOKOB, CJI€/IOBATEBHO, U
pacxof0B CPEACTB Ha ITPOU3BOJICTBO
reoZie3N4ecKux HaOJIIOAEeHUH,
YCTAHOBJIEHHs IIOAXOMAIIET0 BHA
(pyHKIIMY, ONHUCHIBAIOIIETO IIPOIIECC
OCaJIKU TeJIa Pa3JTUIHBIX HHKEHEPHBIX
COOPY?KEHUU.

B aTOM JIETKO MOKHO YOEINThCA,
clejlaB  aHAJIN3 OIMCAHHBIX BBIIIE

CIyJaeB JIA 000CHOBaHUA
UKJINYHOCTHU reoe3MYeCcKux
HaOJTIOIeHU N 3a ocaJKaMH

WH>KEHEPHBIX coopykeHuiul. Eciu npu
3TOM OPUEHTUPOBATHCA HA BEJIMUYUHY
OCa/IK¥, TO OHA pa3JW4YHa B PAa3HBIX
TOYKAX OJTHOTO UTOTO K€ COOPYKEHU
Heollpe/ieJIeHHA KOHEeYHas BeJMYHHA
Y U3BECTHO BpeMs ce JOCTUKEHUH.

[Ipou3BOZCTBO Treoze3nYecKux
HabJTI0/IeHU I yepes paBHbIE
MHTEPBAJIbI BpPEMEHH,
IpeAycMOTpeHHbl B 5(@dEKTUBHO
TOJIBKO B HavyaJIbHbIE roJibl
BKCIUTyaTaluu UH>XEHEPHOTO
COOpY?KeHHUs, T.K. B 3TOT HEPUOJ, €ro
nedbopmanusa CYILIECTBEHHO
M3MeHAeTC A 3a XapaKTEpPHBIE

IIPOMEKYTKH BPEMEHHU, KOTZ]a OOBIYHO
TpeOyeTcsi JleTabHO TMPOCTIEIUTh €€
BBOJIIOIIUIO, TaK KaK 3TO TpeOOBaHUE,
KaK IPaBUJIO, BBIZIBUTAET B HAUAJIbHbIE
rOZIbl 3KCIUTyaTallul HWHXKEHEePHBIX
COOPY’KEHHU BeCcTH HaOJIoZileHne C
JIOCTaTOYHO  MaJIbiIM  BpEeMEHHbIM
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WHTEPBAJIOM. B mocyeayomiue Tobl

JKCIUTyaTallul, 3a  XapaKTepHbIE
BpeMeHa BEJINUMHBI,
XapaKTepUusylole nedopManuio
COOPYKEeHUU MEHSIIOTCS MaJIo,

JleTaJIbHOE TIPEJICTaBJIEHNE X X0/1a He
tpebyercs[1, c¢.18]. Ilosromy Ha
IIpaKTHKeE UCCIe0BaHUs JiehOpMaIuu

COOPYKEeHUU reofie3uyecKue
HaAOIOIEHUsS BeayTCs C OOJBIIUMU
BpPeMEHHBIMU UHTEPBaIaMU He
COOTBETCTBYIOIIUMHU TpeOOBaHUAM
TOYHOCTH.

Hcnonb3oBanue npu
yCTaHOBJIEHUU UKJINYHOCTU
HaOJTIOIeHU N CKOPOCTH 0CaJIoK,
MpOTEeKaloNe  IOo-pa3sHoMy i

OT/IEJIbHBIX TOUEK OJIHOTO M TOTO K€
COOpY>KeHUsd, sBJsomencsa GyHKInen
JIByX  HEOIIPEeZIeJIEHHBIX  BEJIUYUH
0CaJIKV B HayaJsle U KOHIle BpDEMEHHOTO
WHTEepBajia TaK)Ke SABJISIETCSA CIIOPHBIM.
CiemoBaTeibHO, TOYHOCTbD
reoJie3uUecKnx HaOJIIOAeHUH JoJIKHA

OCTaBaTbCA Ha BECb rnepuon
SKCILIyaTalluH COOpYyXKeHUd,
HE€3aBHUCHMO oT HHTE€HCHBHOCTH

OCQJIKU U TI0 €€ BeJMYUHE MOXKHO
OyaeT cyauTh 00 M3MEHEHUU CTEleHU
nmedopMaIu COOPYKEHHS U eCJTH OHa
COM3MepUMa C TOYHOCTHIO, TO CJIeJIaTh
IIPE/IIIOJIOKEHHE 0 BO3MOXKHOU
cTabMIn3anuu COOPY>KEHUA u
IIPUHSATHh peIIeHre O IpeKpaleHun
HaOJIIOIEHU .

Pacuér mepmogUYHOCTH U JAThI

IIPOU3BOJICTBA reoJIe3NUEeCKUX
HaOJTIOAeHUH 1o MEeTOJINKaM,
OIMCAHHBIM  BBIIle, CBSI3aH C
HEOTIPE/IEJIEHHOCThIO KOJIMUECTBA U
BpPEMEHU IIPOU3BOJICTBA

reo/ie3N4eCKUX N3MepPEHNN 32 KOKI0U
13 MapOK, YCTAHOBJIEHHBIX HA OTHOM U
TOM K€ COOpYy:KeHUH.B TO ke Bpemd
BBIIIOJTHEHH E reoZle3nYeCcKuxX
HaOJII0/IEHUH B 3a/JaHHBIE CPOKH Yepes
paBHbIE UHTEPBAJIBI BDEMEHU TaKKe He
OIlpaBJlaHO, T.K. B TIIEPBbI€ TOJBI
SKCIUTyaTalluu OCHOBaHUSA



IIO/IABJIAIOIETO 0OOJIBIIIMHCTBA
WHKEHEPHBIX  COOpY)KeHUH  Oosiee
IIO/IBEP>KEHBI K AedopMaIuaM, 4YeM B
IIOCJIEAYIONIHE TOAbI. B 9TOM HETPY/THO
ybenuTbcs, CpaBHUBas IIpUpPaIleHUs
0Ca/I0K, BBIYUCJIEHHBIX MO (QopMmyIie
(1), Tme CKOpPOCTb OCcaAKU YOBIBAET IIO
BKCIIOHEHITNATbHOUN 3aBUCHUMOCTH,
CIeI0BaTeJIbHO, YTOOBI  H3MEPUTH
paBHBIE 3HAUEHUSA OCAJIOK HHTEPBAJI
BpEMEHHN MEXAY IOCJIeAYIOIMUMU
HaOJTIOZIEHUSMH MOKHO YBEJTUIUTD.
Pemenue 3TUX BOIIPOCOB UMeEET
BaKHOE IIPUKJIQTHOE 3HAUEHUE, T.K. OT
ero pe3yJbTaTa 3aBHCUT YCTAaHOBJIEHUE
IIPOIIECCOB, MIPOTEKAIOIIUX BO
BpEMEHH, YTOYHEHHE BUJIOB U
IIapamMeTpoB  pacuéTHbIXx GOpMYyJI,
HCIOJIb3YEMBIX JIJIsI IPOTHO3UPOBAHUS
BEJIUYVH, XapaKTEPUBYIOMNX
nedopmanii W CpaBHEHHE UX C
TEOPETUUECKUMU, HCIOJIb30BaHUE
MIOJIyYEHHBIX PE3YJIbTATOB CXOJAHBIX

YCIOBUAX paboThI IpyTUX
WH>KeHEePHBIX COOPY?KEHUU,
MIpaBUWIbHASA OpraHU3aIus
BKCIUTyaTalluOHHBIX MepOnpUATUN

IUIAHUPOBAHUE CHUJI U CPEJICTB JIJIA
BBITIOJTHEHUSI Te0/Ie3UUeCKnX pabor,
TIpelynpexkieHue aBapUUHBIX
cutyaquii u  3abyiaroBpeMeHHOe
OTIOBeIlleHUEe BO3MOXKHOCTH aBapui.
N, HakoHel, paccMOTpeHue
OCAZIKU KaK/I0M TOUKU WHIKEHEPHOTO
COOPY>KEHUS KakK peastn3aIuio
CIy4aiiHOU (pyHKIIUU TOKe He JINIIEHO
T1€JIOCTAaTKOB, T.K. BpEMEHHBIE
XapaKTEPUCTUKU HTONH QYHKIUU B
OOJIBIITUHCTBE CJTy4yaeB HE
CTallUOHApPHOE - CpeJiHEee 3HaueHUe
JUCTIEPCUST  OCAJKU MEHSIOTCA BO
BpEMEHH  O0OCOOEHHO, KOrja 3TO
Kacaercs WH>KEHEPHBIX
COOPY’KEHUU,IMEIONTUX  Pa3JIUUYHbIE
BBICOTHI TIO HCCJIEyEMBIM CTBOpaM,

HaIpuMep, MO TpebHI0 IUIOTHH
BOZIOXPAHUJIHIII.

CkazaHHOe CBU/IETEJIHCTBYET 0
pazHooOpasuu METO/IOB
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IIPOrPAaMMHPOBAHUA  T€0JIE3UUECKUX
HaOJTIOIeHU N 3a0cagKaMu u
TOPU30HTAJIbHBIMU CMeEIeHUSAMU
WHKEHEPHBIX COOPYKEHUH, KOTOPBIE,
HECMOTPS Ha OTMeYeHHbIE
0CcOOEHHOCTH, HaXOJAT IMPUMEHEeHUEe
IIpU H3YyYeHHUH N MPOTHO3UPOBAHHU
COCTOSTHUS COOPY?KEHHUU B ITPOIlECCE UX
SKCIUIyaTaluu.B JIOMOJTHEHUN K 3TUM
U3BICKAaHUSIM B  JaHHOU pabore
cAejlaHa  HOIBITKA  OOOCHOBAHUA
BO3MOXKHOCTH COKpAIlleHUsI YKCIa U
HaWIy4llen OpraHusanuu npu
3aITaHHOM KOJIMYECTBE I'e0/Ie3UYECKUX
HAOJIIOIEHUHU 3a CUYET ONTHUMAJILHOIO
BBIOOpA y3JI0B WHTEPIOJISIIIUHN
HccyeryeMou byHKIIUU 0OCaJKu
caenyloliel pacuétTHou gopmysioi [1,
c.19].
S, =Su(1—e™) (1)

g 3TOoro  mpezBapUTeIbHO
0o0paTHMCH K PHC. 1, I/l CXEMaTHYECKH
IIABHOU KpUBOU II0Ka3aHa
TeopeTuueckass (QYHKIHUA  OCAJKH
MHKEHEPHOTO COOPYKEHUS,
OomHchIiBaeMasi BbIpakeHHeM (1) u
BO3MO>KHbBIE caydaun eé
armpoOKCUMAIINH KYCOYHO-
JIMHENHBIMU PYHKIUAMU S (1), pu
yCJIOBUH, 4YTOo reoie3udecKue
HaOJ/TIO/IEHUsI TIPOBEJIEHBI: a - 4Yepes
paBHbIE HHTEPBAJIBI, T.€.

Aty =1t — t > const

0 - uepe3 paBHbIE IIPUPAIIEHUSA
0CaJIOK, T.€. Korja AS,, . = §;, — const;

B - npu
npubmKeHnn  QyHKOUU  Sn
dyskImu (1), T.€. Korga

PaBHOMEPHOM

(t) x

St. . =S¢
AS, ,=-H1Z1_§ > const
ity 2 ity
(2)
[Tosyuenue HaUOOJIBIITHX
3HAUEHUN OTKJIOHEHUU S: .,
i+s
2
anIpoOKCUMHUPYEMBIX KyCOYHO-



JuHeNHbIXx  QyHKIUM S, (t) Ha
anmpoKCUMUPyeMOU S; ,Ha Pa3HbBIX
y4acTKax JaéT OCHOBAaHUE II0JIOTaTh
YTO OHU SIBJISAIOTCA JBYMS KpaHUMU

cAyjasgaMs IUIAaHHUPOBAHHUS  CPOKOB
IIPOU3BO/ICTBA reoZie3I4eCKux
HAOJIOMEHUH IIpH  33JJaHHOM  HX
kosnmyecrse. Ilogremy B Takom
CIy4aeBO3HHUKAET 3az1agya
OpTraHU3aIUuU reoZIe3NUYEeCKUX
HaOJIIOeHUH, obecrieunBaroImx

HawIy4lllee MOPUOIMKEeHN QYHKIUN
S,(t) x S; moaydyeHHble IIPU STOM
pe3yJIbTaThl IO3BOJIAT OOBEKTUBHO
OIEHUTH IIpomecc aAedopmanum C
V4ETOM €€ CKOpPOCTH, HWHTepBaja
BpEMEHU MeXAy HaOJMIJAEHUAMU U
KOJIMYECTBO HAOJIIOJEeHUI, YTO MOKET

CIy>KUTh OJHUM U3 KPHUTEPUEB
ONITUMAJIBHOCTH TPU HCCJIEOBAHUHA
reo/Ie3U4eCcKUM METOZIOM
nedopmanuu WH>KEHEPHBIX

COOpYKEeHUH, 00ecIieuBaeT MUHUMYM
3aTpaT IpU HEOOXOAMMOU TOYHOCTH,
MOJIyYeHUsI JUHAMHUYECKOU KapTHUHBI
nedbopmanuu COOpY?KEHUU,
ompeseseHnsI HEOOXOAMMOTO COCTaBa
noObEMa HAOJIIOJeHU .

BpaccmoTpeHHOM 3a/1auu
KpuBas OCaJIKH, omrchIBaeMast
BbIpaKeHUeM (1), allPOKCUMUPYETCS
KYCOUHO-JTUHEWMHON dyHKIMeH (purc.1)
B pPe3yJbTaTe KOTOPOTO IIOJIyYaeTCs
COBOKYITHOCTh OTPE3KOB JIMHEHHBIX
byHKIMH, JIOMaHOE 3BEHO KOTOPBIX
CTPOUTCS B COOTBETCTBUU c
BBIpOKEHUEM

Stasr =St TS (tiy1 — t)
3)

Kak m BO Bcex 3agavax
VHTEPIIOJIANNY Hac B IEPBYIO OUepeib
WHTEepecyeT TOYHOCTh  (POPMYJIBI,
KOTOPYIO MOKHO MIOBBICUTD,
OTKa3aBIIINCH OT TpeboBaHUSA
pPaBeHCTBA Y3JI0B UHTEPIOJIAIUN.

IIpu BbIOOpE KpUTEpUA
ONTUMAJTLHOCTH IPUOTKEHU S
dyuknuit S,(t) dyHknuu S; MoxkeMm
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HCXOAUTh U3 YCJOBHsS, UTO Ha
JINCKPETHOM MHO3KECTBE OTPE3KOB [ab]
MaKCUMaJIbHOE OTKJIOHEHVEe A max =
max[S,, — S,(]%A, cpenHue
KBaJ[paTHYECKHE OTKJIOHEHHSA IIPH
JIAHHOM YHCJIE Y3JI0B N

Az = =3[ S, — Su(t)]?A,,
@

0BT MaKCUMaJIbHBIMHU.
Kpurepuit (4) JAET
HAWIyJIeempUOJINIKeHEe U B CIIydae
IIPUMEHEHUs]  aNMIPOKCUMHUPYIOIIETO
noJinHoMa (pUKCUPOBAHHOU CTEIEeHH,
T.C. IOJTMHOMA PaBHOMEPHOTO
puoOsIMKeHus. B aTOM citydaciporiece
OCaJIKU WHIKEHEPHOTO COOpYKEHUA
OIIMCBHIBAETCS ITOJTMHOMOM n-u

CTeIeHU:

S, =ay+at+

at’+...+a,t" (5)
37ech t- BpeMs HaOOeHUN
WIM HOMep IWKJIA, eCJIU HU3MepeHUsd
MIPOBOJIAT Uepe3 paBHBbIE TPOMENKYTKU

BpEMEHHU: do, ai, da,...,dn
K02 DUITNEHTHI YPaBHEHUH.
Brrunciienue 3HaYeHUN
K03 PUINEHTOB  a;,MHOTO4WIeHa S,

JlasibHeNIleepaBHOMEPHOe
puOIMKeHne K QYHKIIUU 8., BeCbMa
TPYZ0EMKO.

Kputepuit (3) u (4) obmamator
CBOMCTBOM aJITUTUBHOCTH, T.€.
CKJIQ/IbIBA€TCS U3  DJIeMEeHTapHBIX
3HAUEHUH  TOr0 K€  KPUTEPHUA
ITOJIyYEeHHBIX Ha OT/IEJIbHBIX TOUKAX.

CdhopmynupoBaHHas BBILLIE
3a/1aua sBJseTCA TUCKPEeTHOU 3a/1aueit
OIITUMAaJIBHOTO yIpaBJIEHUS
3aKJIovaromeicas B BbIOOpe Takux
Y3JI0B HMHTEPIIOJISINIHUH ti,,
o0ecreunBaroImx HaWIydIinee
PUOJIMKEHHEATPOKCUMUPYIOIIEN
KyCOYHO-JTMHEWHOU yHKIuU S, (t) K
anmnpoKcUMHUpyemMou S; [2, ¢.17].

[TosToMy OHa HOAZAETCA JIUIID
YHCJIEHHBIM  METOJaM  pellleHwus,
TpebyIomuM BBIYHCJIEHUS



IpUpamieHuss  ocaaku, AS;; TpH
pasnuuyHbix At;; . Ilosydaembie mpu

TaKUX 3HAUEHUAX YpaBHeHU:A Tumna (3)
Ha3bIBAIOTCA (PYHKIMOHAIBHBIMHU. B
COCTaB TaKUX YPaBHEHUU OJIHA U Ta XKe

(pyHKIUA  BXOAUT TMPU  Pa3HbIX
3HAUEHUAX apTyMEHTOB U MO3TOMY UX
pelieHue  TpebyeT  IPUMEHEHHUs
MeTOo/1a JAUHAMHUYECKOTO

IIPOTPaMMHUPOBaHUsI, pa3paboTaHHOTO
P.Bennmanom [2, c.25].

CymHocTh 3TOTO MeTo a
Oazupyercs Ha CJIE/TyIOIIIETO
HCIIOJIb30BAHUH CJIETYIOIIETO
IMPUHIIUIIA  ONTHMAJIbHOCTH, €CJIU
HEKOTOpast II0CJIE/IOBATEIHHOCTD
pellleHui ONTUMAJIbHA, TO OT/EIbHbIE
[IOCJIeIyIONIe PelIeHNus BHYTPU €€
ONTUMAJIHbHBI 10 OTHOIIIEHUIO
IIPEIBIYIIETO PEIIEHMUS.

Kputepuii ontumasbHOCTH (4)
TUTST paccMaTpUBaeEMOTO HAMH
IIprMepa MOKeT OBITh IIPe/ICTaB/IeHa B

CJIeayIoLIeEM BUE:
S¢.+St, .
[4%] = ZiLo(=5** =S¢ ,)? ~ min
!

©

Jst JOCTHXKEHUS 5TOU HeJIn
Pa3JIOKUM cJlaraeMble MPaBOM YacTU

BbIpakeHUs (6) K BUY
Stg+St; Seti+St
A= Ozl_st.lztl -
ity
Sti+Sti+1

2

—St. 1=

2 l+E

—-St,.1 (7)

2
3aMeHUB 3HaYeHHA QyHKIUU Sy, (1) co

3HAYEHHAMHU eé
COOTBETCTBYIOIIUXapPTyMEHTOB IIOCJIE
npeobpa3oBaHUs MOJIY4eHHOTO

HMEEM:
at

2A

.1
ity _ e—ati+1 _ =0

—e~i +2e¢
Sk

T.K.
ti+% = ti + Ati+% f ti+1 = ti + 2A
TO
—a(ti+At 1 2A
e—at,-_ze 5 Jp——
Sk
OTKyJda

—2alt. ¢ —alt 1
e—ati (e l+7 _ 2 l+i + 1) _

2A
o 0 (8)
Takoe ypaBHEHHE MO>KHO
obpa3oBaTh U3 JIOOOU COCTaBJIAIONIEN
BhIpakeHus (6), T.K. JaTa HAa4aJIbHOTO
HAOJIOZeHUsT t; Ha3HaAyvaeTcsd WA
BBIUMCJISIETCA 10  PEKKYpEHTHOH
dopmyiie (4), mpu BBHIUHCIIEHHU €€
IIEPBOTO MHOKHUTEJIS SIBJISIETCS
ONIpEZIeJIEHHBIM YHCJIOM 3a/IaHHBIM
WM BBIYHCJISIEMBIM II0 pe3yJIbTaTaM
peapIayIux Habmwoaenui. [Toatomy,
paszenuB BCECOCTABJISIOIIHE
BbIpasKeHUs (8 ), MoIyduM KBaJ[paTHOE
ypaBHEHHE CJIEAYIOIIETO BUIA

—2alt, 1 —2aAt; 1 pe-at;
e "2 — 2e 24+=—=0
Sk
(9)
Pemienve 3TOro  ypaBHeHUA
-At, 1
OTHOCHUTEJILHO e 'z c

HCIIOJIb3OBAHHEMOTPHUIIATE/IBHOTO

KOpHA, AaoIIero 3Ha4Y€HHueEe MEHbIIE
€IUHUIIbI, II03BOJIAET
Imociaea0oBaTeJ;IibHO HaXOJHUTDb Aei% ,

110 PEKKYPEHTHOU (popmyie
20he~ i
AtH% =1In <1 — / s )/a (10)

u MIPEBBIYUCTUTD CPOKH
OCYIIIECTBJIEHUS TIOCJIEAYIONIUX 1+1
IIUKJIOB HabJTI0/IeHU i 110 (popMyIte

ti+1 + ti + 2Atl+% (11)

Takum obpazom, dopmyssl (10), (11)
IIpU U3BECTHBIX 3HAUEHUAX t; , A , Sy ,
ONpEZIeJIEHHBIX  II0  pe3yJbTaTaM
IIePBBIX TPEX IUKJIOB HAOIIOAEHUN 11O

METOJHKE, AarT BO3MO>KHOCTDb
paccuyuTaTrb IIpuemMJieMbIE CPOKH
OCYIIIECTBJIEHNA IIoCJIEAYIOIITUX

IIUKJIOB HAOJJIIOZIEHUH, YTO I103BOJIAET
ONTUMAJIbHO OPTraHHU30BaTh CPOKHU
OCYIIIECTBJIEHHs  KaXKJIOTr0  ITMKJIA
reoie3aUdecKux HaOJIOIEHUU  1Opu



3aIaHHOM HX KOJIMYECTBE 1 TOUYHOCTHU
[4,c.31].
Tabmuma 1
T, [ 1,0]23]34] 61]097]202
A=5mm St; | 114 | 208 | 282 | 336 | 370 | 385
T, 0,8 | 1,7 2,8 4,1 5,8 8,2 | 12,1
A=3mm St; | 90 | 168 | 235 | 288 | 331 | 361 | 379
T, [04] 09| 14 |20]|26] 34|42
St, 53 1,3 148 | 190 | 228 | 261 | 290
A= I 62 | 75 | 93 | 1,8 | 163
St; | 316 | 338 | 355 | 369 | 378 | 38
st WLIIOCTPALIUUA
BO3MOXHOCTU HpaKTquCKOﬁ
peaim3anyuy U3JI0KEHHOW MEeTOJUKH
Ha KOHKPETHOM cydae
BOCIIOJIb3YEMCSL  TTOJIySMITUPUYECKOU
dopmysoli, OMHCHIBAIOIIEN ITPOIECC
0Ca/I0K rpebHsA IIJIOTUHBI
KarTracatickoro BOJIOXPaHUJIHIIA,

HMeEIOIIEeN BUT

S, = 385,1(1 — e~ 0338

(12)
JlaHHbBIE STOH TaOJIUHBI
CBU/IETEJILCTBYIOT, YTO npu
anmnpoKCcUMaIuu HCcIeyeMou

SKCIIOHEHITUAJILHOU (DYHKITUU OCAJKU
IWIOTUHBI S; ( 1 ) COBOKYITHOCTBHIO

OTPEe3KOB KyCOYHO-JINHENHOU
byukmun S (t) (rme n - uweno
HAOJIIONEeHUH) ¢  MaKCHUMaJIbHBIM

OTKJIOHEHHeM [ = 5 MM JOCTaTOYHO
IIPOBOAUTH 6 IMKJIOB T€0JIE3UUECKUX
HAOJIOIEHU B CPOKH, OJU3KHE K
IIPUBEJEHHBIM B IEPBOU  CTPOKeE
Tabyunpl ¢ pacmupsuMucs (12)
WHTEpBAJIaMA 110  BPEMEHH U
TIOJIYYUTHIIPU STOM BEJTUYUHBI OCA/IOK,
IIPUMEPHO IPUBEAEHHBIM BO BTOPOU
CTpPOKe, a Ipu A = 3 MM TpebyeTcs
YBEJIUUUTD KOJINYECTBO IIUKJIOB
reoJie3nUecKux HaOJII0IeHU J10 14.
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PaccMOTpeHHBIN IIpuMep
CBUJIETEJIBCTBYET, UTO NMPHU 3aJaHHOM
KOJIMYECTBE HAOJIOJAEHUA U MOpH
W3BECTHHIX 3HAYEHUsIX S, U, a
IIOJTyYE€HHBIX TEOPETUUECKHIM
Pacu€TOM WJIM MO pe3yjbTaTaM TPEX
[AKJIOB HAOJIIOMEHUHN OIIMCAaHHBIM B
MMOSABJISIETCS BO3MO>KHOCTh
OpPraHH30BaTh CPOKH IIPOU3BOJICTBA
ITOCJIEAYIONTUX ITUKJIOB T€0/IEBUUECKUX
HAOJIOAEHUNA TaK, 4YTOOBI (DYHKIUA
oCagKu HAWIY4IITAM obpazom
aIPOKCUMHPOBAJIACh COBOKYITHOCTBHIO
KYCOUHO-JIMHEHHBIX  WJIH  JIPYTHUX
(pyHKIMU, JOCTOBEPHO OMUCHIBAIOIINX

mporiece OCaJIKU WHKEHEPHOTO
COOpyKeHHUs[ 4, c.42].

Peanuzamnus pa3paboTaHHOM
METOIUKU o palOHAIbBHOU

OpraHMu3aIuHTe0e3UYeCKUX
HAOTIOIEHUA MOXKET OCYIIECTBJIATHCS
10 CJEAyIOmEeH TEeXHOJOTUYEeCKOU
II0CJIE/IOBATEIBHOCTH.

1. [lo pe3ysbTaTam NEPBBIX TPEX
IIUKJIOB TeoAe3UdecKuX HaOIIogeHuu
I TEOPETUUECKU

OIIpeesIAIOTCA TapaMeTphl S, U, a
pyHKIIMU OCa/IKH.

2. Ilo mnosyuyeHHoul dopmyIie
IIPOTHO3UPYETCS IIEPUOJT BO3MOXKHOU
CTa0UIU3alUM OCAJIKU COOPYIKEHUS,
T10 JIOCTHIKEHUIO KOTOPOU
Mpe/IioiaraeTcs MpeKpalieHmnc
reofie3NUYeCcKUX HaOJTIOIEHUH.

3. Hasznauaercsa TpebyeMasi
TOYHOCTDb HOOIIeC YMCI0 HAOII0IeHUH,
u PaCCUNTHIBAIOTCS JlaThl
MIPOU3BO/ICTBA KaXKJIoro IIUKJIa
reofle3NUYecKnuX  HaOJIIOJIEHUH 110
dopmyimam (10), (11).

4. ITocsie ocyIiecTBIEHUA KaXK/I0TO
UKJIa  HAOMIO/IEeHUH  yTOUHSIOTCA
3HAUYEHUS ImapaMeTpoB
oJIyaMnupudeckol Qopmysanl (1) u
PaCCUUTHIBAETCS CPOK ITPOU3BOCTBA
TIOCJIEAYIONTUX ITUKJIOB HAOJIIOeHU .



Cnmcok Jureparypsbl: 3. ABuues K. AMasnii reozie3usi.c. 424.

1. Hypmaros 3. X. AHanu3 ¥ IPOrHO3 ToIIKeHT 2010 T.

cpelHEl OCaJIKU COOPY>KEeHUs 110 4. HuroBuu H. A. MexaHuka rpyHTOB.
pes3ysibraram Tpex [IUKJIOB M.: Bricmiad mkosa, 1983.c.211.
HaOJIIOIEHUN. I'eone3usa B 5.®@enoperko P. II. IIpubGaumkeHHOE
TU/IPOMEIMOPATUBHOM u peuleHue 3a7a4 OIITUMAJIbHOTO
TUAPOTEXHUYECKOM  CTPOUTEJIBCTBE. ynpasiaeHH:A. M.: Hayka, 1988. c.484.
TUNHNMCX, 1998. c. 18-23. 6. Kemuur I0. B. Onpenenenue

2. Myb6opakoB X. T'eome3ust 2007.c. IIapaMeTPOB SMIMPHUYECKUX (POPMY.I
365. METO/IOM HaUMEHBIIINX KBaJPaTOB.

M.: Henpa, 1972. c. 172.

UUK: 528.8:004.92:504.5:631.67(575.1)

GAT VA MASOFADAN ZONDLASH MA’LUMOTLARI ASOSIDA
ZARAFSHON VODIYSIDA SUG‘ORILADIGAN YERLARNING
EKOLOGIK HOLATINING TAHLILI
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AHHOMauuaA. Zarafshon Kaaum  cysaap. Tabiiy
vodiysida sug‘oriladigan yerlarning resurslar, GAT, dronlar, ekologik
ekologik holatini tahlil qilish uchun xarita, qishloq xofaligi yerlari, rastr
mintaganing umumiy ekologik kalkulyatsiya.
ahvoliga salbiy ta’sir ko‘rsatuvchi AHHOMauua. Jlna a”anmusa
omillar o‘rganilib, ularning ichidan eng BKOJIOTUYECKOTO COCTOSTHUSA
axborotli ko‘rsatkichlar tanlab olindi. OpolllaeMbIX 3eMeJib 3apadIIaHCKOU
Ushbu tahlil uchun Google Earth JIOJTUHBI ObLIM W3ydeHBbl (QaKTOPHI,
Engine (GEE) platformasi yordamida OTPHULIATEJIbHO BJIUAIOIINE Ha oOliee
Landsat 7 va Landsat 8, MODIS Terra 9KOJIOTUYECKOE COCTOSTHHE PETrHuoHa, U
va Aqua sun’iy yo‘ldosh tasvirlari tahlil U3 WX YHcJda ObUIM  OTOOpPaHBI
qilindi.  Sug’oriladigan  yerlarning HauboJiee nHOPMaTHUBHbBIE
haqiqiy maydonini aniqlashda NDVI nmokaszarenu. /g JaHHOrO aHaIn3a
(Normalized Difference Vegetation ObLTH IIPOAHAIN3UPOBAHBI
Index) va EVI (Enhanced Vegetation CIIyTHUKOBBble CHUMKHU Landsat 7 u
Index) ko‘rsatkichlari  hisoblandi. Landsat 8, MODIS Terra u Aqua c
Shuningdek, Sentinel 2 suratlaridan HcIoJib3oBaHueM ItaTdopmbl Google
foydalanib yerdan foydalanish tahlili Earth Engine (GEE). s
amalga oshirilib, yer toifalarining omnpesiesieHUsA (PaKTHUECKON IO N
umumiy maydoni hisoblab chiqilgan. OPOIIIaeMbIX 3eMeJib ObLTU
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paccurTaHbI IIOKa3aresun NDVI
(HOpMaTM30BaHHBIN UHIEKC PA3HUIIBI
Bereranuu) u EVI  (yay4lneHHBINA
UHAeKC Bereranuu). Taxxke ObLI
IIPOBEJIEH aHAIU3 3€MJIENI0JIb30BAHUA
C KCII0JIb30BaHHEM CHUMKOB Sentinel 2

M paccuMTaHa oOIas  IUIONIAJb
KaTeropuu 3eMeJib.
Kaoueawnie cao8da.

IIpuponusie pecypcbl, GAT, napoHBI,

BKOJIOTHYEeCcKas KapTa,
CEeJTbCKOXO03sHCTBEHHbIE yTOMIbA,
pacTpPOBBIN pacyer.

Abstract. To analyze the

ecological state of irrigated lands in the
Zarafshan  Valley, factors that
negatively affect the general ecological
state of the region were studied, and
the most informative indicators were
selected from them. For this analysis,
Landsat 7 and Landsat 8, MODIS Terra
and Aqua satellite images were
analyzed using the Google Earth
Engine (GEE) platform. NDVI
(Normalized Difference Vegetation
Index) and EVI (Enhanced Vegetation
Index) indicators were calculated to
determine the actual area of irrigated
lands. Also, land use analysis was
carried out using Sentinel 2 images,
and the total area of land categories
was calculated.

Key words. Natural resources,
GIS, drones, ecological map,
agricultural land, raster calculation.

Kirish. Tabily resurslardan
barqaror foydalanish va qishloq
xojaligi yerlari unumdorligini

ta’'minlash global muammolardan biri
bo‘lib, suv resurslarining yetarlicha
tagsimlanishi va tuprogning
degradatsiyasini nazorat qilish bilan
chambarchas  bogliq.  Zarafshon
vodiysi O‘zbekistonning muhim agrar
hududlaridan biri bo‘lib, ushbu
mintaqgada qishloq xo%aligi yerlari
ekotizimlarining ekologik holatini
o‘rganish, tuproq eroziyasining
baholash, suv resurslaridan

46

foydalanish samaradorligini  tahlil
qilish va osimlik qoplamining
dinamikasini kuzatish dolzarb

masalalardan sanaladi. [1], [2]
Zamonaviy masofaviy zondlash
texnologiyalari va geoaxborot tizimlari
(GIS) wushbu jarayonlarda muhim
ahamiyat kasb etib, sun’iy yo‘ldosh
ma’lumotlari orqali yer qoplamasidagi
o‘zgarishlarni kuzatish va tahlil qilish
imkonini beradi. Ushbu tadqiqotda
Zarafshon vodiysidagi ekologik
jarayonlarni baholash uchun Google
Earth Engine (GEE) bulutli hisoblash
platformasi asosida MODIS, Landsat 8
va Sentinel-2 ma’lumotlari tahlil
qilindi. Asosiy indikatorlar sifatida
NDVI (Normalized Difference
Vegetation Index), EVI (Enhanced
Vegetation Index) va LST (Land

Surface Temperature) hisoblab
chiqildi. Shuningdek, tuproq
eroziyasini baholash uchun RUSLE
modeli, suv resurslarining
tagsimlanishini  o‘rganish  uchun
MNDWI (Modified Normalized

Difference Water Index) indeksidan
foydalanildi. [3], [4]

Mazkur tadqiqotning magsadi
Zarafshon vodiysi qishloq xo‘jaligi
yerlari va ekologik holatini masofaviy

zondlash ma’lumotlari asosida
baholash, sug‘oriladigan yerlardagi
vegetatsiya dinamikasini aniqlash

hamda tuproq eroziyasi jarayonlarini
o‘rganishdan iborat. Olingan natijalar
hududdagi qishloq xo‘jaligi faoliyatini
yanada samarali boshqarish va
ekologik barqarorlikni ta’minlashga
xizmat qilishi mumkin.

Uslub va ma’lumotlar

NDVI ofsimlik qoplamasining
fotosintetik  faoliyatini  aniglashda
asosiy ko‘rsatkich hisoblanadi [4], [5],
[6]. Qizil mintaqgada  xlorofill
tomonidan quyosh nurlanishining
maksimal yutilishi (0,6—0,7 mkm),
infraqizil mintagada esa bargning
hujayra tuzilmalari tomonidan



maksimal aks ettirish (0,7—1,0 mkm)
kuzatiladi. Shu sababli, zich o‘simliklar
yuqori NDVI giymatiga ega bo‘lib, ular
0,2 dan yuqori qiymatlar sifatida

belgilanadi. NDVI formulasi
quyidagicha:
Ny — (NIR — Red)

(NIR 4+ Red)

NIR - Infraqizilga yaqin spectral kanal
Red — Qizil spectral kanal
NDVI giymatlari -1 dan +1 gacha
oraligda o’zgaradi:
« Manfiy giymatlar — tuproq yoki
suv yuzasini bildiradi.
e 0-0.2 — o'simliklar juda kam
yoki o‘sishga yaroqsiz.
e 0.2-0.5 — o‘rtacha o‘sish holati.
e 0.5-1 —yaxshi holatdagi zich
o‘simlik qoplamasi. [7]
EVI (Enhanced Vegetation Index) —
Ilg’orlashtirilgan vegetatsion indeks,
NDVI bilan o‘xshash bo‘lsada, bu
indeks tuproq va atmosferadagi
shovqinlarni hisobga olgan holda
aniqlikni oshiradi. EVI hisoblash
formulasi quyidagicha:
(NIR — Red)

EVIi=0G - -
” (INIR +C1-Red — C2- Blue + I
Bu yerda:
o G — 0o'sish koeffitsienti (odatda
2.5),

« C,vaC, — aerozollarni tuzatish
koeffitsientlari (odatda 6 va 7.5),
o L —tuproqni tuzatish omili
(odatda 1),
o Blue- ko‘k spektrdagi nurlanish,
« NIR - Infraqizilga yaqin
spectral kanal. [8], [9]
EVI qgiymatlari oralig‘ -1 dan +1 gacha
oraligda o’zgaradi.
Natijalar
2010-yildan 2024-yilgacha
bo‘lgan MODIS MOD13Q1 ma’lumotlar
to‘plami Google Earth Engine (GEE)
platformasida  filtrlab  o‘rganildi.
Filtrlash natijasida NDVI va EVI
indekslari ko‘rsatkichlari vaqt bo‘yicha
o‘rganilib, quyidagi amallar bajarildi.
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Dastlab MODIS sun’iy yo’ldoshi
ma’lumotlari 2010-01-01 dan 2024-12-
31 oralig‘ida yuklandi. So’ngra, NDVI
va EVI indekslari ma’lumotlari alohida
ajratib olindi va 0.0001 ga ko‘paytirib
giymatlar bir-biriga moslashtirildi.
O‘rganilayotgan hudud uchun uzoq
vaqt tahlili grafiki chizildi, unda
indekslarning  o‘zgarishi  aniqlab
boorish imkoni mavjud (Quyidagi
rasmga qarang). Grafikka chiziqli
regressiya trend chizigf (qizil rangda)
qo‘shildi. Bu tendensiya
ma’lumotlarning o‘zgarishini aniqroq
ko‘rsatadi.

NDVI owsr tims at Zaratshan valley

1-rasm. 2010-01-01 dan 2024-12-
31 gacha bo’lgan oraligdagi
NDVI tahlili

Ushbu  diagrammada  2010-
yilning yanvar oyidan boshlab oylik
o’rtacha NDVI giymatlarini ko’rishimiz
mumkin. O’zgarish dinamikasi chizig’l
oylik o’rtacha qiymatlarning vaqt
davomida ganday holatda ekanligini
tushunishga yordam beradi. Xulosa
sifatida aytishimiz mumbkinki, o’rtacha
giymat oxirgi 14 yil davomida sezilarli
o’sishga uchragan.

*




2-rasm. O’simlik qoplami
xaritasi (NDVI). (2024-yil may
oyi)

Shuningdek, Zarafshon vodiysidagi
sug’oriladigan gishloq xo’jaligi
yerlaridagi vegetatsiyaning salomatligi
xaritasi GEE platformasi orqali
yaratildi. Yuqori Zarafshon qismida
Vegetatsiya qoplaming 2024-yil, may
oyi holatiga ko’ra salomatlik indeksi
(NDVI va EVI) O’rta va Quyi Zarafshon
Vodiysiga qaraganda ancha yuqoriroq
ekanligini xulosa qilishimiz mumkin.

...........

3-rasm. Ilg’orlashtirilgan
o’simlik goplami indeksi (EVI).
(2024-yil may oyi)

MODIS (Moderate Resolution
Imaging Spectroradiometer) sun’iy
yo‘ldosh sensori tomonidan olingan
MODIS/061/MOD11A2 mahsuloti har
8 kunda tuzilgan kompozit
ma’lumotlar to‘plamini o'z ichiga oladi.
Ushbu mahsulot tuprogning yuzasi
harorati (LST) va emissivlikni kuzatish
uchun mo‘jallangan bolib, 1 km
fazoviy  aniqlikda  ma’lumotlarni
taqgdim etadi. Bu ma’lumotlar NASA
tomonidan Aqua va Terra sun’iy
yo‘ldoshlari yordamida yigilgan va
GEE platformasida foydalanish uchun
ochiq ma’lumotlar to’plami saifatida
joylashtirilgan. Ushbu sensor
ma’lumotlari: Yer yuzasi harorati vaqt
o‘tishi bilan qanday o‘zgarayotganini
o‘rganish orqali iqlim o‘zgarishlari va
qurg‘oqchilik  monitoringini  olib
boorish, sug‘oriladigan yerlarning
ekologik holatini baholash, vegetatsiya
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monitoringi va hosildorlikni bashorat
qilish, shaharlarda yer  yuzasi
haroratining taqsimotini aniqlash,
qurg‘oqchilik, issiqlik to‘lginlari va
boshqa tabiiy ofatlarning ta’sirini
o‘rganish va ekologik muammolarni
aniqglash va yer resurslaridan samarali

foydalanish strategiyalarini ishlab
chiqishda keng foydalanilib
kelinmoqda. Yer yuzasi harorati
giymatlari MODISning infraqizil

diapazonidagi kanallaridan foydalanib

hisoblanadi.  Infraqizil  nurlanish
tuprogning issiqlik xususiyatlariga
bogliq bollib, bu ma’lumotlar

o‘lchangan emissivlik giymatlari bilan
birgalikda hisob-kitob qilinadi. [10],

[11], [12]

Yer yuzasi harorati (Land
Surface Temperature) — bu yer
yuzasining termal energiya
nurlanishiga asoslangan holda
aniqlanadigan haroratdir. U sun’iy
yo‘ldosh sensorlari tomonidan

o‘lchanib, tuproq yuzasi yoki boshqa
tabiiy qoplamalarning qizish darajasini
aks ettiradi. LST haroratning fizik
jarayonlarini o‘rganish, iglim
o‘zgarishini kuzatish, qurg‘oqchilik
monitoringi, qishloq xo‘jaligi va boshqa
sohalarda muhim rol o‘ynaydi.

LST hisoblash jarayoni

MODIS mahsulotlarida LST
giymatlari Kelvin o’lchov birligida
saqlanadi. Ularni Selsiy darajasiga
aylantirish quyidagi formula
yordamida amalga oshiriladi:

L-.‘:.ll-rf-\'r!‘qu“,q — L'LSIT_J&F“H'];. - L‘;{‘{.I!-IF‘I"".II"FGI' - 273.1:5

Bu yerda:
o ScaleFactor (Shkala faktori) —
MODIS ma’lumotlarida

o‘zgaruvchi qiymatni qayta
ishlash uchun 0.02 ga teng,
o 273.15 — Kelvin va Selsiy
o‘rtasidagi farqni ko‘rsatadi.
Tahlil natijalari
Zarafshon vodiysida
natijasida  quyidagilar

LST tahlili
aniqlandi:



Zarafshon vodiysida haroratning kun
va tun o‘rtasida keskin farq mavjud.
Mavsumiy va hududiy dinamikani
ko‘rsatish orqali tuproq va o‘simlik
holatini kuzatish davomida Quyi
Zarafshon qismlarida kunduzgi va
kechgi haroratlarda sezilarli 2°-3°
oraligida o’sish kuzatilgan. Tabiiy
hodisalar, masalan, qurg‘oqchilik yoki
ekologik muammolarni aniglash uchun
ma’lumotlar bazasi yaratildi. Ushbu
tahlil ekologik monitoring va iglimiy
tahlillar uchun asos bo‘lib xizmat
qiladi.
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haroratining 2010-01-01 dan
2024-12-31 gacha bo’lgan
muddatdagi kunduzgi (ko’k) va
tundagi (qizil) o’zgarish
dinamikasi.
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5-rasm. Kunduzgi Yer yuzasi
harorati xaritasi. (2024-07 ga
ko’ra)

49
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6-rasm. Tungi Yer yuzasi
harorati xaritasi. (2024-07 ga
ko’ra)

Suv bilan qoplangan maydonlar
tahlilini bajarishda, Landsat sun’iy
yo‘ldoshlari missiyasining tasvirlari va
MNDWI (Modified Normalized
Difference Water Index) suv
ko‘rsatkichining birgalikda ishlatilishi
Zarafshon vodiysi kabi murakkab
ekologik hududlar uchun juda muhim
ahamiyatga ega. Landsat 8 yuqori
fazoviy va spektral aniqlikni ta’'minlash
orqali suv resurslarini tahlil qilishda,
xususan, suv havzalarining holatini
baholashda samarali vosita
hisoblanadi. Landsat 8 tasvirlari
o‘zining 30 metrli fazoviy aniqligi va
keng spektral diapazoni bilan suv va
quruglik yuzalarini aniq ajratishga
imkon beradi. Bu imkoniyat suv
resurslarini monitoring qilish, suv
tanqisligini baholash va ekologik
holatni kuzatishda juda qo‘l keladi.

MNDWI (Modified Normalized
Difference Water Index) — bu suv
yuzalarini aniqroq ajratish uchun
ishlab chiqilgan spektral indeks bo‘lib,
Green (yashil) va SWIR1 (qisqa to‘lqinli
infraqizil) kanallaridan foydalanadi.
Ushbu indeks suv havzalarini kuzatish
va suv resurslarini  boshqarish
jarayonlarida go‘llaniladi. Bu
indeksning asosiy afzalliklaridan biri
shundaki, u urbanizatsiya yoki quruq
tuproq kabi omillar ta’sirida noto‘g‘ri



aniqglanish ehtimolini kamaytiradi. Shu
bilan birga, MNDWI orqali suv
havzalarining o‘zgarishini va ularning
cheklanish holatlarini aniq kuzatish
mumkin, bu esa Zarafshon vodiysidagi
sug'oriladigan yerlarning ekologik
barqarorligini ta’'minlashda dolzarbdir.

MNDWI quyidagi formula yordamida
hisoblanadi:

Green — SWIR1

MNDWI = — -
Green + SWIR1

Bu yerda:

o Green (SR_B3): Yashil spektral
kanal, suv yuzasining
yorqinligini o‘lchaydi.

« SWIR1 (SR_B6): Qisqa to‘lqinli
infraqizil kanal, yer yuzasidagi
quruglik va boshqga obyektlar
hagida ma’lumot beradi.

MNDWI qiymatlari:

o Musbat: Suv obyektlari, chunki
yashil kanalning aks ettirishi

yuqori.

« Manfiy yoki nolga yaqin:
Quruqlik, vegetatsiya yoki
boshqga obyektlar.

Quyidagi chiziqli diagrammada Yer
usti suvlarining oxirgi 10 - yillikdagi
mavsumiy  o’zgarish  dinamikasi
keltirilgan. Yer usti suvlarida 2022-
yildan keyin stabillik buzilganligini
ko’rishimiz ~ mumkin.  Grafikdagi
keskinliklarga suv resurslarining suv
omborlarida to’plashdagi hajmning
oshishi, sun’iy ko’llarning hosil bo’lishi
va qishloq xo’jaligi yerlarinin sug’orish
mavsumida yer usti suvlaridan keng
ko’lamli foydalanish asosiy sabab
hisoblanadi.
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7-rasm. Uzoq muddatli yer usti
suvlari monitoring grafigi

MNDWI indeksidan foydalanish
suv resurslarini boshqarish,
qurg‘oqchilikni aniqlash va ekologik
monitoring olib borishda samarali
vosita hisoblanadi. Zarafshon vodiysi
tadqiqotida bu indeks orqali suvning
holati va dinamikasi haqgida keng
ma’lumotlar olingan. Landsat 8
ma’lumotlarining yuqori aniqligi bilan
birgalikda MNDWI suv yuzalarini
aniglashda va bu hududlarning vaqt
davomida o‘zgarishini tahlil qilishda
qo‘shimcha imkoniyatlar yaratadi.
Ushbu  kombinatsiya  Zarafshon
vodiysida suv resurslarini boshqarish
va monitoring qilish uchun zarur
bolgan  qgimmatli  ma’lumotlarni
taqdim etadi. Shu sababli, Landsat 8 va
MNDWI birgalikda ishlatilishi ilmiy va
amaliy jihatdan katta ahamiyatga ega
bo‘lib, suv resurslarini optimal
boshqgarish va ekologik muammolarni
hal qilishda samarali yechim bo‘lib
xizmat qiladi. [6], [13], [14]

8-rasm. Yer usti suvlari xaritasi

Zarafshon vodiysi kabi murakkab
ekologik muammolarga duch



keladigan hududlarda tuproq
eroziyasini baholash, sug‘oriladigan
yerlarning ekologik holatini o‘rganish
va bu jarayonlarni optimallashtirish
bo‘yicha tadqiqotlar muhim
ahamiyatga ega. Ushbu maqsadlar
uchun RUSLE (Revised Universal Soil
Loss Equation) modeli asosida
baholash ishlari amalga oshirildi.
RUSLE modeli tuprogning yuvilish
darajasini aniqlashda yetakchi vosita
bo‘lib, Zarafshon vodiysi sharoitida
tuprogning  degradatsiya  xavfini
baholashda qo‘llanildi. Ushbu modelga
zarur bo‘lgan ma’lumotlarni olish va
tahlil qilishda kosmik tasvirlar va
masofadan zondlash texnologiyalari
muhim rol o‘ynadi.

Masofaviy zondlash texnologiyalari
yordamida tuproq eroziyasini baholash
yer yuzasining o'zgarishlarini kuzatish,
eroziya jarayonlarini aniglash va unga
ta'sir etuvchi omillarni tahlil qilish
imkonini beradi. Sentinel-2, Landsat
va MODIS kabi sun'iy yo'ldosh
ma'lumotlaridan  foydalanib,  yer
yuzasining turli parametrlari, masalan,
vegetatsiya  ko'rsatkichi  (NDVI),
yerdan foydalanish va yer qoplaminig
o’zgarish tahlili (LULC), va boshqa
spektral indekslar yordamida tuproq
eroziyasi tahlil qilinadi. Kosmik
tasvirlar orqali Zarafshon vodiysining
tuproq qoplamasi, o‘simlik holati va
eroziyaga uchrash darajasi aniglandi.
Masofadan zondlash texnologiyalari,
xususan, Landsat va Sentinel sun’iy
yoldoshlaridan olingan ma’lumotlar
yordamida tuproq eroziyasiga ta’sir
giluvchi omillarni aniqlash va ularni
hududiy tahlil qilish imkoniyati
yaratildi. Bu tasvirlar tuprogning
o‘zgarishi va quruqlik yuzasining o‘ziga
x0s xususiyatlarini har tomonlama

kuzatish imkonini berdi.
Sug‘oriladigan yerlarning ekologik
holatini baholashda kosmik

tasvirlardan foydalanish juda muhim
bo‘lib, tuproq unumdorligi va qishloq

51

xo‘jaligi ekinlari holati haqidagi aniq
ma’lumotlarni taqdim etdi.[12], [15],
[16]

Bunda Google Earth Engine (GEE)
(https://earthengine.google.com/)
platformasi juda qulay va samarali
vosita sifatida o‘zini ko‘rsatdi. GATda
bir qancha qulay dasturiy ta’minotlar
mavjud bo’lishiga gqaramasdam GEE
katta hajmdagi ma’lumotlar bilan
ishlashda juda foydali platforma
hisoblanadi. GEE o0%zining ulkan
ma’lumotlar bazasi va bulutli hisoblash
texnologiyalari bilan Zarafshon
vodiysidagi katta hajmdagi kosmik
ma’lumotlarni gayta ishlash uchun
ideal muhit yaratdi. Ushbu platforma
yordamida tuproq eroziyasi va
sug‘oriladigan yerlarning ekologik
holati haqidagi parametrlar avtomatik
ravishda hisoblab chiqildi. GEEning
qulay interfeysi va integratsiya
qobiliyatlari RUSLE modeli
parametrlarini  tahlil qilishda va
vizualizatsiya qilishda katta yengillik
yaratdi.

RUSLE modeli tuproq eroziyasini
baholashda  keng  qo'llaniladigan
statistika asosidagi usuldir. Ushbu
modelning asosiy magsadi, tuproq
eroziyasining intensivligini (tonna per
gektar) taxmin qilishdir. RUSLE
modeli quyidagi omillarga asoslanadi:

A=RxKxLSxCxP

1. R - Presepitatsiya omili
(Rainfall  erosivity): = Yomg'irning
tuproq eroziyasi ga ta'siri. Bu omil,
odatda, yillik yomg'ir miqdori va
intensivligini hisobga oladi.

2. K - Tuprogning erozivligi
(Soil erodibility): Tuprogning
eroziyaga chidamliligi. Bu omil
tuproqning tarkibi, tuzilishi va boshqa
xususiyatlarga asoslanadi.

3. LS - Slope (Yerning yassi
yoki qiyalik): Erning qiyaligi. Erning
qiyaligi eroziya jarayonini

kuchaytirishi mumkin.


https://earthengine.google.com/

4. C - Vegetatsiya omili
(Cover): Vegetatsiya va yer yuzasining
goplamasi. Yaxshi o'simlik qoplamasi
eroziyaning oldini olishga yordam
beradi.

5. P - Yer yuzasi ishlov berish
omili (Practice): Yerni ishlov berish
usullari. Misol uchun, eroziya qarshi

choralar yoki qishlog xo%jaligi
amaliyotlari eroziya darajasini
kamaytiradi.

Ushbu  tahlilda  foydalanilgan
Masofadan zondlash ma’lumotlari
manbalari:

1. R faktori (Precipitation

erosivity): CHIRPS (Climatic Hazards
Group InfraRed Precipitation with
Station data) ma'lumotlaridan yillik
yomg'ir miqdori hisoblanadi. R
faktorini hisoblash uchun CHIRPS
ma'lumotlari yillik summalanadi, va
so'ngra R faktorining hisoblanishi
uchun kerakli formula qo'llaniladi.

2. K faktori (Soil erodibility):
Tuproqning erozivligi uchun, tuproq
ma'lumotlari (soil data) asosida K
faktorini hisoblash uchun tuproqning
tarkibi va tuzilishi o'rganiladi. K faktori
tuprogning eroziyaga chidamliligini

belgilaydi.
3. LS faktori (Slope): Yerning
giyaligi hisoblanadi. Dem (Digital

Elevation Model) yordamida erning
giyaligi  aniqlanadi va  eroziya
jarayonini kuchaytiruvchi rol o'ynaydi.

4. C faktori (Vegetation cover):
Vegetatsiya ko'rsatkichi (NDVI) orqali
erning o'simlik qoplamasi hisoblanadi.
Vegetatsiya, erni himoya qilish va
eroziyaning oldini olishda muhim rol
o'ynaydi.

5. P faktori (Land management
practices): Yer qoplami (Land Use
Land Cover) ma'lumotlari yordamida
erning ishlov berish usullari va
vegetatsiya holati aniqlanadi. P faktori
yer yuzasi ishlov berish usullarini
ifodalaydi. [17], [18], [19]
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Quyidagi rasmda tuproq eroziyasiga
uchragan hududlarni  ko’rishimiz
mumkKkin. Eroziyaga uchrash darajasiga
ko’ra 5 ta sinfga ajratilib, har bir sinf
umumiy yer maydoning necha foizini
tashkil qilishi hisoblangan. O’rta
Zarafshon hududida nishablik va
yog’ingarchilikning yuqori ekanligi va
antropogen ta’sirlar natijasda juda
yuqori eroziya sinflarini Kkorishimiz
mumkKkin. Bu hududlar gishloq xo’jaligi
yer maydonlarining holatiga ham
bevosita ta’sir o’tkazadi. Doirali
digrammadan Kko’rishimiz mumkinki
eng yuqori va yuqori darajadagi eroziya
hududlari nisbatan ancha kam foizni
tashkil giladi. (9-rasm)

9-rasm. Tuproq eroziyasi
uchragan hududlar. 2024-yil
holatiga ko’ra

@ Juda kam (<10)

@ Kam (10-20)
O'rta (20-30)

@ Yugori (30-40)

@ Juda yugori (>40)

10-rasm. Eroziyaga uchragan
tuproglarning statistic
ko’rsatkichlari

Masofaviy zondlash va RUSLE
modelini birgalikda qo'llash tuproq
eroziyasini samarali baholash va tahlil
qilish imkoniyatini beradi. Bu usul,



tuproq eroziyasi va uning oqibatlarini
boshqgarish uchun zarur bo'lgan aniq
ma'lumotlarni olishga yordam beradi.

Tuproq eroziyasining monitoringi
qishloq xo'jaligi ekinlarining
barqarorligini ta'minlashda va yer

resurslarini boshqarishda muhim rol
o'ynaydi. Masofadan Zondlashning
Afzalliklari: Sun’iy yo’ldoshdan olingan
ma'lumotlar keng hududlarni tez va
samarali ravishda tahlil qilish imkonini
beradi, bu esa an'anaviy yerda o'lchash
ishlari bilan solishtirganda ancha
samarali va iqtisodiy jihatdan foydali.
Sun’iy yo’ldoshlar yordamida tuproq
eroziyasining holatini dunyoning turli
gismlarida monitoring qilish mumkin,
bu esa uzoq muddatli tendensiyalarni
aniqlashda muhim ahamiyatga ega.

Ushbu ishlar davomida
Zarafshon vodiysi hududida tuproq
eroziyasi xavfini kamaytirish,
sug‘oriladigan yerlarning ekologik
holatini yaxshilash va resurslarni
samarali boshqarish bo‘yicha qimmatli
ma’lumotlar olindi. Tuproq eroziyasi
natijalarining xaritalari va
sug'oriladigan yerlarning ekologik
tahlillari mahalliy darajada qishloq
xo9aligi samaradorligini oshirish va
tuproq degradatsiyasini kamaytirish
bo‘yicha  chora-tadbirlarni  ishlab
chigishda ilmiy asos bo‘lib xizmat
qiladi.

Shunday  qilib, Zarafshon
vodiysida  tuproq  eroziyasi va
sug'oriladigan yerlarning ekologik
holatini baholash bo‘yicha ishlarda
kosmik tasvirlar va GEE
platformasidan foydalanish
innovatsion va samarali yechim
sifatida o‘zini namoyon qildi. Ushbu
usullar ekologik monitoring
jarayonlarini  optimallashtirish va
tuprogni muhofaza qilish bo‘yicha
strategiyalarni ishlab chiqishda asosiy
vosita sifatida ahamiyat kasb etdi.

Qishloq  xo%jaligi  yerlarini
masofadan zondlash ma’lumotlari
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orqali aniqlashda ArcGIS Pro dasturida
Sentinel-2 satelit suratlaridan
foydalanib, 2024-yil 1-martdan, 2024-
yil 30-sentyabrgacha bo‘lgan vaqt
oraligida yer qoplami va yerdan
foydalanish tahlilini amalga oshirdim.
Ushbu tahlilning asosiy magqgsadi
sug‘oriladigan qishloq xoaligi
yerlarini aniqlash edi. Sentinel-2 uyali
tizimi tomonidan taqdim etilgan yuqori
aniqlikdagi suratlardan foydalangan
holda, o‘simlik qoplami, suv manbalari
va boshqa yer turlarining
o‘zgarishlarini kuzatish imkKkoniyati
yaratildi.

Dastlab, yuqoridagi vaqt

oraligiidagi suratlardan foydalanib,
turli spektral diapazonlardagi
ma'lumotlar  yigfildi. Bu yerda
vegetatsiya  indekslari, = masalan,
Normalized Difference Vegetation
Index (NDVI) va  Normalized
Difference Water Index (NDWI),
yordamida sug’oriladigan yerlarni
aniqlashda muhim rol o‘ynadi. NDVI
orqali vegetatsiya zichligi va o‘simlik
goplamining o‘sish darajasi aniqlanishi
mumkin, bu esa sug‘oriladigan
hududlarni va ularning mavsumiy
o‘zgarishlarini aniqlashda yordam
beradi. NDWI esa suv manbalarining
mavjudligi va o‘zgarishini aniqlashda
qo‘llanildi.
Shu bilan birga, yerdan foydalanish
tahlili amalga oshirildi, bunda har xil
yer turlari (qishloq xo%aligi, o‘rmon,
qurilish hududlari va boshqalar)
belgilandi va wularning o‘zgarishlari
tahlil qilindi. Ushbu analizning
natijalariga  ko‘ra,  sug‘oriladigan
qishloq xo%aligi yerlarining mavjudligi
va ulardagi o‘zgarishlar aniqglandi,
shuningdek, bu yerlarning mavsumiy
sug‘orishga ganchalik ehtiyoji borligi
haqida taxminlar ishlab chiqildi.



11-rasm. Yer goplami turlari va
yerdan foydalanish xaritasi

Umuman olganda, ArcGIS Pro va
Sentinel-2 suratlari yordamida olib
borilgan bu tahlil sug‘oriladigan
qgishloq xof%aligi yerlarini aniglashda
samarali va aniq usul bo‘lib, gishloq
xo9aligi resurslarini boshqarishda va

ekologik monitoringni amalga
oshirishda muhim vosita sifatida
xizmat qiladi.

1-jadval.
Yer goplami sinflariga ko’ra maydoni

Ne | Sinflar Maydon (ga)

1 | O‘rmon 16630,3

2 | Vegetatsiya 44521,1

3 | Suv va vegetatsiya 8287,5

4 | Ekin yerlari 712640,6

5 | Butazor 45968,7

6 | Aholi punktlari 364121,9

7 | Ochiq yer 228795,3

8 | Qor va muzliklar 510,1
Xulosa:Ushbu tadqgiqotda

Zarafshon vodiysi hududida qishloq
xoYaligi yerlari va ekologik holatini
baholash  maqgsadida  masofaviy
zondlash va geoaxborot tizimlari
imkoniyatlaridan foydalanildi. Google
Earth Engine (GEE) platformasi orqali
MODIS, Landsat 8 va Sentinel-2 sun’iy
yo‘ldosh ma’lumotlari asosida turli
spektral indekslar hisoblandi va tuproq
eroziyasi jarayonlari tahlil qilindi.
Natijalar shuni  ko‘rsatdiki,
NDVI va EVI indekslari o‘simlik
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goplamasining mavsumiy va yillik
o‘zgarishlarini aniq aks ettiradi hamda
vegetatsiya dinamikasini tahlil gilishda
samarali vosita bo‘lib xizmat qiladi.
LST (Land Surface Temperature)
hisob-kitoblari esa hududdagi issiqlik
taqsimotining o‘zgarishini kuzatish va
ekologik monitoring olib borishda
muhim ahamiyatga ega ekanligini
tasdigladi. MNDWTI indeksining tahlili
sug‘oriladigan yerlar va suv
resurslarining hududiy taqsimlanishini
aniqlashga yordam berdi.

Bundan tashqgari, RUSLE modeli
asosida tuproq eroziyasi darajasi
baholanib, eroziyaning eng yuqori
xavfli hududlari aniqglangan. Ushbu
natijalar sug‘oriladigan yerlardagi
tuproq unumdorligini saqlab qolish,
gishlog  xofjaligi  mahsuldorligini
oshirish hamda ekologik muvozanatni
ta’'minlash bo‘yicha strategik qarorlar
gabul qilish uchun ilmiy asos bo‘lib
xizmat qiladi.

Umuman olganda, tadqiqot
natijalari shuni ko‘rsatdiki, masofaviy
zondlash texnologiyalari va GEE

platformasi qishloq xo‘jaligi yerlari
ekologik monitoringini olib borishda
kuchli vosita bo‘lib, vaqt va resurs
jihatidan samaradorlikni oshiradi.
Ushbu yondashuv Zarafshon vodiysi
kabi murakkab tabiiy-iqlimiy sharoitga
ega hududlarda qishloq xofjaligi va
atrof-muhit monitoringini
takomillashtirishga katta hissa
qo‘shishi mumkin.

Natijalardan kelib chiqib, kelajakda
hududiy darajada agroekologik
monitoring tizimini  rivojlantirish,
sun’iy yo‘ldosh ma’lumotlari asosida
uzoq muddatli tahlillar olib borish va
qishloq xoYjaligida aqglli
texnologiyalarni joriy etish bo‘yicha
tavsiyalar ishlab chiqish zarur. Ushbu
yondashuv qishloq xo%aligi va atrof-
muhit boshqaruvi jarayonlarini yanada
samarali yo‘lga qo‘yish imkonini
beradi.
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NCITIO/IB3OBAHME BIUVIA /I/IA BEAEHNA MOHHUTOPUHI'A SEMEJIb
CEJIbCKOT'O HACEJIEHHOTO ITYHKTA «ABAM» KYIH
YUPUYUKCKOI'O PAIOHA TAIIIKEHTCKOM OBJIACTU

Aodyaraee Tyakun MaHncyposuu -

3amecmumens Jdupexmopa

Aeenmcmea xadacmpa npu Muxnucmepcmee ¢uHatrcos, Tawkenm, Yzbexucma
Pomanwok KOausa AnamoaveeHa - Jlouenm kagedpwvt «HHxiceHepHas
ceomamukxka» TawxeHmckull apxumekmypHO CMPOUMEAbHbIl YHUBepcumem,

Tawrxenm, Yzbexucman

AnHomauyua. H3yuenue u
MOHUMOPUHZ CeAbCKUX HACeNEeHHbIX
NYHKMOB, 8AXHCHbL 019 ONMuUMuU3auyuu
3emM1enoab308aHus 8 cenvcKoll
MecmHocmu u NOHUMAaHUA
NPOCMPAHCIMBEHHBIX
3axoHomepHocmell passumus
meppumoputi. O0Hako HazemHas
monozpaguveckas cevemKka 3emend
CeNbCKUX  HACENeHHbIX  NYHKMOS8
seasemces dopozocmoawum u
HeadheKmuBHbIM, NOCKOABKY 3MOm
mun  3emMAenoAb308aHUs  UYACMO
paccpedomoueHr Ha 601bWo1l
meppumopuu. Taxum obpa3om, 8
amom uccaedogavuu uccaedyemcs
HO8bll Memod, KOmopblil ucnoab3yem
Phantom 4 Pro Plus, o0un u3 sudos
becnu10mHo2o AemamenvHo20
annapama (BIIJIA). IIpedaazaemblii
3decb Mmemod e6kawuaem 8 cebs
co3daHue uU300paxMceHUll CenbCKUX
nocenenuil c UCN0/1b308aHUEM
b6ecni10mHo2o /1emamenbHo20
annapama Phantom 4 Pro Plus,
nocaedyrwyo  Koppekuurw ux c
ucnoav3osaHuem modeau obvexmusa
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Kamepul, conocmassieHue ux C
2e0K06up06aHHbuvzu
anvmepHamusamu 68blCOKO020

paspeuleHus, ux Mo3aukxy, uamepeHue
naowadu obpabambvléaemvlx 3emenv,
0MB0EBAHHDIX I CeAbCKUX NoceeHull,
OUEeHKY mouHocmu u3mepeHull u
anaau3z obweil aggdexmusHocmu.
Pesyabmamuwt 2moz0 uccaedosaHus
noKaswvléarm, MO UCNOAb30B8AHUE
becnunomHuxka Phantom 4 Pro Plus
2649emcs 9KOHOMUYUECKU 8bl200HBIM,
amom wmemod cnocobeH u3mepsimb

naowadsb  CenbCKUX  HACeAEHHbIX
NYHKMos8, ¢ MOYHOCMbIO  99%.
Memoo, OCHOBAHHDLIL Ha
UCNO0b308AHUU becnu10mHblx
AemamenbHblx annapamos,
gbllenaemces ceoell HU3Kou
CMouMoCmaio, 8bLCOKOLL

agpexmusHOCMbI0O U MUHUMAAbHBIM
yposHem pucka. OH npocm 8 ocgeoeHuU
U UuCnoAb308aHUU, YUMo Oenaem e20
docmynHbiM 0451 WUPOKO20 Kpyaa
noav3osameaneul.

Karoueswle caoea:
becnu10mHblil /1emamenbHblil
annapam; JucmaHuuoHHoe



30HOUpOBaHUE;  MeAUuOpPUPOBAHHbLE
obpabamvieaemvle 3emauU; CeNbCKUE

HaceneHHble  NYHKMblL,  MO03auka
u3obpadceHuil.

BBeaenue. 3emis ABJISIETCS
BaKHBIM pecypcom Kak il

SKOHOMHYECKOTO POCTa, TaK W JJIA
COITMAJIBHOTO Pa3BUTHUA. DTO O3HAYAET,
YTO KaK KOJIUYECTBO, TAK U KAYECTBO
0bpabaThIBAEMbBIX 3€eMeJIb SBJISIOTCSA
BOKHBIMH (pakTopamMu obecriedeHus
IIPOZIOBOJIbCTBEHHON 0€30ITacCHOCTH B
Pecry6iuku ¥3bekucras.
IOpunnueckoe eseHne HaceJeHHBIX
IIyHKTOB Y30€eKHWCTaHa Ha TOopojia U
ceJia ¢ BbI/IEJIEeHHUEM JIepEeBEHD BIIEPBbHIE
npou3onio B 1924 r1. CeyibCKuUM
HACeJIEHHBIM ITYHKTOM CYHUTAIOTCSA
TEPPUTOPHUHU, TpeaHA3HAYEHHbIE IJIs
Pa3BUTUA u Os1aroycTpoicTBa
CeJIbCKUX TOCEJIEHUN U HaceJIEeHHBIX
IIyHKTOB B CEJIbCKOH MECTHOCTH, T/IE
OCHOBHBIMH BHUJIAMH JI€ATEJTLHOCTU
SIBJISAIOTCSA ~ CeJIbCKOE U JIECHOE
X035IHCTBO, nepepaboTKa
CeJIbCKOXO3ANUCTBEHHOU IPOAYKIUU U
JIpyTHE XapaKTepHbIE ISl CEJTbCKOU
MECTHOCTH  BHJBl  JI€ATEJIbHOCTH.
JlaHHBIN BUJT pallOHHOTO 0O0pa30BaHUA
npeaycMoTpeH 3akoHOM Pecmybymku
¥Y36ekucrad oT 20.06.1990 1. N2 97 «O
semie» [1]. IToctanoBsienue KabuHera
Munuctpos N2 301 0T 30.10.2014 roja
ompeiesisieT MOPSAJIOK
3eMJIETIONIb30BAHUA B CEJIbCKUX
HaceJIeHHBIX NOyHKTax [2]. Hapsany c

OBICTPBIMU TeMIaMU pocra
YHNCJIEHHOCTHU HaceJIeHUs,
WHyCTpUAIU3aui 1 ypbaHu3auu B
Pecnybiimke Y3bekucran
CTPEMUTEIHHO YBEJTUYHBAETCSA
IJIONIA/b 3eMeJTb HaceJIEHHBIX
ITyHKTOB.

CornmacHo  JaHHBIM, ATeHTCTBa
CTaTHUCTUKU pu IIPE3U/IEHTE
Pecnybsimku Y306ekucran Ha 2023 Tof
B peciiy6yinke Y3bekucran
HACYUTBHIBAaeTCSI 120 TOPOAOB, 1062

ITIOCEJIKOB T'OPOACKOI'O TUIIA KU OKOJIO 10
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964 CenbCKUX HACEJIEHHBIX ITYHKTOB
(kumiakoB u ayJsioB). B Y3b6ekucrane
CUTyallisl C HaceJIeHHEM B CeJIbCKOU
MECTHOCTU OTJIMYAEeTCd OT MHUPOBOM.
[TockonbKy Y30ekucraH SBJISETCA
CEeJIbCKOXO3ANCTBEHHOM pecy0InKoH,
OKOJIO 49,3 IIPOIeHTa BCEro HaceJIeHUsA
MIPO’KUBAET B CEJIbCKOM MECTHOCTU U
50,7 TMpolleHTa- B ropojax [3].
IIpaBuTensCTBO Pecry6iuku
Y30eKHuCTaH aKTHUBHO IIOJIJIEP;KUBAET
pa3BUTHE CEJIbCKOTO XO3sUCTBA U

yIAydllleHue  yCJOBUM  JKU3HU B
CeJIbCKUX peruoHax, 4YTOo
CII0COOCTBOBAJIO CHIKEHHUIO

MHUTPallid HaceJIeHHs B ropojaa. B
IIOCJIE/THUE TO/IbI OBLIM IPEIIPUHATHI
3HAYUTEIbHbBIE YCHJTHSA TS
nmpeobpa3oBaHUsl BHEITHETO0 OOJIMKA
CEJTbCKUX HACEJIEHHBIX IIYHKTOB W
IIOBBIIIEHUs KayecTBa JKH3HH HUX
J)KuTeslell. ITU JIOCTHXKEHUS CTaJIu
BO3MOJKHBI 0j1aroiapsi CTPOUTETbCTBY
TUIOBBIX KUJIBIX JIOMOB, YJIYYIIEHUIO
WHKEHEPHBIX U TPAHCIIOPTHBIX CETeH,

a TakXKe Pa3BUTHIO COIHMAJIbHOU
UHOPACTPYKTYpbl. Bce 3Tu Mepsl
HaITpaBJIEHBI Ha CO3/JaHNE

KOMGOPTHBIX YCJIOBUU JJIs1 *KU3HU B
CEJTbCKOM MECTHOCTHU U y/iepiKaHue
HaceJIeHUs Ha MecTaX. OTH Mephl ObLIU
IIp€e/TyCMOTPEHBI IIOCTAHOBJIEHUEM
[Ipe3usenTa V30ekucrana oT
21.10.2016 r. N [IIII-2639 "O
[Tporpamme o CTPOUTEJIHCTBY
JIOCTYIIHBIX ~ JKWJIBIX  JOMOB  IIO
OOHOBJIEHHBIM THUIIOBBIM IIPOEKTaM B
CEeJIbCKOM MECTHOCTH Ha 2017-2021
ronbl" [4] 1 or 20.02.2019 1. N IIII-
4201 "O [ONOJHUTEJIBHBIX Mepax IO
peanuzaruu  mporpamMmbl OG0
kunuiok" [5]. B pamkax mnpuHATOrO
IIOCTAHOBJIEHUSI ITPEJIJIOKIMIIA AKTUBHO
pa3BUBATh CeJILCKUE PANOHBI, UTOOBI
OpTaHU30BaTh u YBEJINUUTD
IPOU3BOJICTBO, IOBBICUTH yPOBEHb
)KU3HU HaceJeHUs, [UBUIN30BATH
CEJIbCKYIO MECTHOCT®D, u
JIeMOKPaTHU3UPOBATh ympaBJjieHHe.



CorsracHo IIOCTAHOBJIEHUIO
npe3ujieHTa PecryOnnku Y30eKUCTaH,
0O Mepax IO peayn3alyy IIPOEKTa
«YCTOUYHUBOE Ppa3BUTUE  CEJbCKOU
MECTHOCTH» ¢ ydacTueMm KciaMcKoro
6anka passutuda u ¢onga OIIEK no
MEXKIYHApOJAHOMY pas3BUTHIO. 1lesbro

JTAHHOTO IIPOEKTA SABJIAETCA
pacimupeHnue BO3MOKHOCTEH u
YKpeIUleHHe TOTeHIHajla MEeCTHBIX
co00IIIeCTB apXUTEKTOPOB,
WHKEHEPOB, OPTaHOB BJIACTH U JAPYTUX
3aMHTEPECOBAHHBIX  CTOPOH  IIpU

pa3paboOTKe U OCYIIECTBIEHUH TIAHOB
pPa3BUTHUA CEJIBCKOU MECTHOCTHU C
HICIIOJIb30BAHUEM TTOXOSATITAX
«3eJIeHbIX», a TakXke IHUQPPOBBIX
pemtenuii. Tak e B  cTpareruu
Pa3BUTHUA  CEJIBbCKOTO  XO3sMCTBa
PecriyOmukn  Y306ekucTraH Ha 2020-
2030 roas! (I[Ipunoxkxenue N 1 k Ykazy
[Tpesugenta PecrnyOsvuku Y30ekucraH
oT 23.10.2019 1. N VYII-5853) OnL1a
IIpeJIOKEHA CTPATErus BO3POIK/IEHUS
CEJIbCKUX PAHOHOB C [IEJIbI0 BHEIPEHUS
COBPEMEHHOTO CEJTbCKOTO XO3SIUCTBA U
yIIPaBJIEHUsI CEJIbCKOM MECTHOCTBHIO K
2030 romy [6]. AHaJOTHYHBIM
00pasom, 1eJIb COCTOUT B TOM, YTOOBI K
2030 TOZy IIOJTHOCTBIO BO3POJUTH
CEJIbCKYI0O MECTHOCTDH, BKJIIOUAIOIIYIO
IIPOIBETAIOIIEE CEILCKOE XO3AHUCTBO U
OoraTyio JKU3Hb CEJTbCKUX JKUTEJIEH.
HamuoHasibHbIE MOJETU Pa3BUTHA
CEJIbCKUX IIOCEJIEHUU B Y30eKHCTaHe

JOJI>KHBI OBITH OCHOBaHBI Ha
rapMOHU3aIUU HaceJIeHUs,
SKOHOMUKU, PECYPCOB U OKPYKAIOIIeN
cpenpl. Baxxno BHE/IPUTH
(pyHKIIUOHAIbHBIE 30HBI
IUIAaHUPOBAHUA " OIpeJIeJINTh

KJIIOUEeBble HaIlpaBJIEHUs Pa3BUTHS,
YTO TMO3BOJIUT KOHTPOJUPOBATh KakK
UHTEHCUBHOCTh, TaK U IOPS0K
U3MEHEeHWH, a TakKe YJIydIlnaTh
JIEUCTBYIOIIYI0 IIOJUTHKY B JaHHOU
chepe. Iy OCTHKEHUA 3TUX IesIen
Heo0X0IMMO OCYIIECTBJISITh
MOHHUTOPUHT 3eMeJIb CeJIbCKUX
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HaceJIeHHBIX ITyHKTOB u
paszpabaTeiBaTh TeHepabHbIE ILIAHBI
3€MJIEII0JIb30BAHUSI. Atn MepPBI
MOBBICAT 3 HEKTUBHOCTD YIIPABJIEHUA
Ha  HAIUOHAJbHOM  YPOBHE W
obecrieyaT yCTOUYMBOE  pa3BUTHUE
CeJILCKUX TEPPUTOPUH.

Cenbckue HacejleHHbIE IIYHKTBHI B
PecnybOsiike MMeOT pa3HOOOpasue B
pa3mepax M COCTaBe HacCeJIeHUs, UTO
TpeOyeT BHUMaHUS K YJIy4YIIEHUIO
JKWJIAIIHBIX ~ yCJIOBUHA. B pamkax
TEKyIINX  IIPOEKTOB  HEeOO0XOaUMO
IPOBECTHU TIATEIbHOE HCCIeOBAHUE
KauecTBa 3eMeJIb U UX IUIOMIAJEH, UTO
ABJIAETCA BaXXKHOH  3ajaven A
3€MJIEYCTPOUTETBHBIX MEPOIPUATHH.
OnHako  TPAAWUIIMOHHBIE  METOJBI
U3MepeHUs TUIOIIAU TpeOyIoT
3HAYUTEJbHBIX 3aTPaT U MOTYT OBITh
TIO/IBEP>KEHBI BJIUSTHUIO
QHTPOIIOTEHHBIX  (PAKTOPOB,  UTO
IIPUBOUT K BO3MOKHBIM
KOPPYIITUOHHBIM MIPpaKTHKaM.
[ToaToMy cyIIecTByeT HEOOXOAUMOCTb
B  pasdpaboTke  HOBoOro, 0OoJjee
ZIOCTYITHOTO ¥ OOBEKTUBHOTO MeETOZa
U3MepeHus  IUIoIaZer, KOTOPbIU
obecrieuuT cCIpaBe/lJINBbIE PE3YJIHTATHI
u y/IOBJIETBOPUT COBpeMeHHbBIE
TpebOBaHUS.

B mocsienHue roAwl il U3YYEHUS
U3MEHEHUN B  3eMJIENO0JIb30BAHUU
IIUPOKO  HCHOJB3YIOTCS  CHUMKH,
MoJIy4aeMble co CIIyTHUKOB.
VI3MeHeHUs1, IPOUCXOAUBIIHNE  HA
TepPUTOPUU Y36eKucTaHa, Mbl MOXKEM
IIOJlyYUTh JAHHBIMU C HHTEPHET-
T1aTPOPMBI «Google [Tnanera
3emysA» JIMIIB € 2002  Toja.
Pe3ysbTaThl, OCHOBAaHHBIE HA HTHUX
n300paKeHUsAX, IIOKA3hIBAIOT, UTO
IJIOIIA/Th 3aCTPOEHHBIX  3€MeJb
Maxajie AbGall 3a 3TOT NEPUOJ
BPEMEHHU YBEJIMUMUJIACh HA 9 440 KM2.
TexHosiorus OEeCITHIOTHBIX
JietatesbHBIX  anmapatoB  (BIIJIA)
Takke  OBICTPO  pa3BHBajach B
MocJaeJHue  TOMABI u IITUPOKO



IIpUMEHATIACh B IJIaHUPOBAHHUH
3€MJICIIOJIb30OBAHHU A, JJIA
peopranu3anuu 3€MJICIIOJIb30BaAHUA,
OIIpeaec/ICHUA IIpaB Ha
3€EMJICIIOIB30OBaHHE B CeJIbCKOM
MECTHOCTH, BBIABJICHHE T'OPpHBIX

KaTactpod, MOHUTOPUHT 3€MeJIbHBIX
pedopM, cheMKa U OIleHKa TOPHBIX
HABOJAHEHUN © KaprorpadpupoBaHUE

N3MEeHEHU U BBICOTBI 3eMHOU
IIOBEPXHOCTH. W3o00pakeHus,
TIOJIyUeHHbIE ¢ IIOMOIIBIO
O€eCITMIOTHBIX JIeTaTeJIbHBIX

aIllrrapaToB, TaKXKE€ HNMEIOT BBICOKUI
YPOBEHDb pas3pellieHust - OT 5 10 40 CM,
YTO IIO3BOJIAET CO3JaBaTb KapThl B
MacITabe oT 1:500 70 1:5000 [7].

V306pakeHus, MIOJTyYeHHbIE
KPYITHBIMH npodeccoHaTbHBIMHU
OeCIJIOTHBIMH JieTaTeJIbHbIMU
armapaTraMu, UMEIOT BBICOKOE
paspelieHue, HO TeHEPUPYIOT
OTpOMHBIEe OOBEMBI JAHHBIX, YTO
TpebyeT HCII0JIb30BAHUSA
JTOPOTOCTOSIIIETO IIPOrPaMMHOTO
obecrieueHus JUIS
aspodoTOTpaMMETPHUH, TAKOTO Kak
pixel grid u COBpeMeHHas
aspodoTtorpaMmmeTpusi-
aBTOMaTHYecKast TPUAHTY AU
(MAP-AT) piis peanusaliuiu JaHHBIX
CHCTEMBI  TOYHOTO  OIIpEeJieJIEHUSA
MECTOIIOJIOJKEHUSI W OPHUEHTAaIluU
(POS) TS TTOJTyYeHU S

optousobpaxkenuil. [Tomyuenune POS-
JAHHBIX U3 U300pa*KeHUU C BHICOKUM
paspelieHneM TaKKe TpebyeT
HCIOJIb30BaHUA BBICOKOTOUHOro GPS.
Hcnonp3oBanue OecuIOTHOTO
JjleTaTeJIbHOTO ammapata P2V 0Ges
BBICOKOTOYHOTO GPS He mo3sBosser
reHepUupoBaTh BBICOKOTOUHBIE POS-
JlaHHBbIE; 5TO O3HA4YaeT, 4YTO MeTO/]
MOJIydeHUs1 OpTOM300pakeHUN Ha
OCHOBe M300pakeHui ¢ 6eCTUIOTHOTO
JleTaTesbHOTO anmnapara P2V u to, kak
MO>KHO U3MEPUTh IUIOIIA/1b
obpabaThIBaeMbIX 3€MeJib, TPEOYIOT
JaJIbHENIIero u3y4eHusl.
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2 OOJacrp HCCIEIOBAHUA W
JaHHbIE

Hamu Opu1a uccenoBaH CeIbCKUN
HaceJIeHHBIM IIyHKT «AOaii» Kyiin
Uupuukckoro parioHa TalikeHTCKOM
oOstactu. OOmiag momiaahb MaccUBa
«Abati» coctasiseT 3096 ra. [Liomagp
CeJIbCKOTO HaCeJIEHHOTO IyHKTa Ha 21
deBpaisi 2024 roxa cocrasisder 82,8
ra. CoBpeMeHHBIU YPOBEHb
IPaZIOCTPOUTENIBHON JIeATEIbHOCTH B
CEJIbCKOM HaceJIEHHOM ITyHKTe « ADati»
HOCUT He paIrMOHAJIbHBIU XapaKTep
HICIIOJIb30BAHUS 3eMeJlb,
IpeHa3HAYEHHBIX TUTS JKUJION
3aCTPOMKHY, HE IIPOBOJIUTCA
IUIAHUPOBAHUE u paspaboTka
reHepaIbHBIX IVIAHOB HA IIEPCIIEKTUBY,
TaK HAa  TEPPUTOpPUU «Abait»
1peo0s1alaeT OJHOITAKHAsA  JKUJIAs
3aCTpoiiKa, obIee KOJIUIEeCTBO JJOMOB
cocraBisieT 828 Bce goMa HMEIOT

npuycafgeOHbId  y4acTOK, CpeIHsAA
IUIOIIA/Ih HPUYCaZieOHOrO0  ydacTKa
COCTaBJISIET 0,29 ra, HET

MHOTOKBAapPTUPHBIX JKUJIBIX JIOMOB.
YncJeHHOCTh HacejeHUsa  «Abai»
COCTaBJIsAET 4040 4YeJsioBeK (5 sSHBaps
2024) W3 KOTOPBIX 2127 >KEHIIUH,
KOTOpBIE COCTaBJAIOT 989 cemeii. B
HCCIIETyeEMOM CEeJIbCKOM HaceJIeHHOM
IIyHKTE, KaK U IIOYTU B KaXKJIOM palioHe
Tamkeurckonn obsiactu HabJrOHaeTCsA
HexXBaTKa SKWIBIX JIOMOB, TaK Kak
KOJINYECTBO CeMeH, 3Ha4YUuTeJIbHO
IIPEBBINIIAET KOJUYECTBO JOMOB. Ha
pPUCYHKE 1. IIp€eJICTaBJIEHO
COOTHOIIIEHHE KUJIBIX JOMOB K YHCITY
cemen [8].

B xome wucciemoBaHusT MaxaJIU

«Aban» OBLIH BBIABJICHBI Kak
MMOJIOKUTEJbHBIE, TAK U HETraTUBHbBIE
ACIIEKTbI Pa3BUTHUA CeJILCKOTO

HACEJIEHHOTO TYHKTa. PermoH ObLI
BBIOpAH HM3-32 €ro TUIUYHOCTH JIf

CEeJIbCKOTO XO3AHCTBa, rIe
HaO0/1aeTcsi  POCT  YHUCJIEHHOCTHU
HaceJeHUs1 W, KaK  CJIEJCTBUE,

yBeJIMUEHHNE J>KUJIbIX IUIOMaZed. IATO



IIPUBOJUT K TOMY, YTO 3€MJIH, PaHee
HCII0JIb30BaBIIIHECS JIs
CEeJIbCKOXO03AMCTBEHHBIX HYXI,
IIEPEBOATCS B 3€MJIH O] 3aCTPOUKY,
4yTO HEraTUBHO CKas3bIBaeTcsi Ha
IUTOIIA/IN 0OpabaThIBAEMBIX 3€MEJTb.

2000
1000

, Im Hn Hn Hn 1§

2011 2015 2018 2022 2024

B Kon-Bo ceMer Kon-Bo nomoB

Puc. 1. CoomHoweHue
Koauuecmaea cemeil U Hcuavlx
0omo06 6 maxaane «Aéair» Kyiiu
Jupuuxckoz2o paiioHa
Tawkenmcexoit o6aacmu

VBesnueHue IUIOMIAN 3eMesIb
IO/ CEJIbCKYIO0 3aCTPOMKY B MaxaJljie

COIIPOBOKAETCSA yMEHbIIIEHHEM
CEJIbCKOXO3SUCTBEHHBIX YTOAUM, UYTO
TpebyeT BHUMATEJILHOTO

MOHUTOPHHIAa U TOYHOTO H3MEPEHU
3aHHMAaeMbIX B3JaHUAMHU ILIOILIAIEH.
HNHneke 3eMenb JId  CEJIBCKOTO
CTPOUTEJIbCTBA, IIOJIyYeHHbBIH B
pes3ysibTaTe KOHCOJHIAIUHN, MOKET
OBITh KCIOJIBb30BAaH KaK WHIUKATOP
JUISI TOPOJCKOTO CTPOUTEHCTBA, UTO
MTOTYEPKUBAET HE00XONMOCTD
KOMILJIEKCHOTO I10/IX0/1a K
yIIPaBJIEHUIO 3eMeTbHBIMU PECYypPCaMU
B YCJIOBHUSX PACTYIIETO HAaceJIeHUs.

B aTolf paboTe HCIIOJIH30BATIUCH
a3POCHUMKH C BBICOKUM pa3pelieHueM
(0,6 M) mosrydeHHBIE C OECITHUJIOTHOTO
JleTaTeJIbHOTO armmapara Phantom 4
Pro Plus (puc. 2).

)

. ]
. - —
‘@'

Puc. 2. /IpoH- keadpoxkonmep
Phantom 4 Pro Plus

dTa MOJeJ/Ib obecreuynBaeT
BO3MOZKHOCTDb CbEMKHU BH€E0 u
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n3o0pakeHUd B IIOJTHOM OObeMe
BBICOKOH YEeTKOCTHU (HD).
becrmuoTHBIN JieTaTeJIbHBIN alimapar
Phantom 4 Pro Plus - 370
KBQJIPOKOIITEP, KOTOPHIA BKJIIOYAET B
cebs TEXHOJIOTHIO yIpaBJieHus
II0JIETOM C HECKOJIbKUMHU POTOPaMH,
WHTEJJIEKTYyaJIbHYIO CHUCTEMY
aBTOIIMJIOTA Ha OCHOBE GPS,
BCTPOEHHYIO 24-MeranukceabHyo HD-
Kamepy u npuwioxkeHue 10S i
IIOJIHOTO  yHOpaBJeHUs  KaMepou.
Cucrema TaKKe IIOJTHOCTBHIO
yIIPaBJIAETCSA JTUCTAHIIIOHHO;
6ecimtotHuk Phantom 4 Pro Plus
BO3BpAIIAeTCA B UCXOJHOE TTOJIOKEHHUE
U TpU3EeMJIsieTCs, €CJId IPOIalaeT
CUTHAaJI IUCTAHIIMOHHOT'O YIIPABJIEHUS.
dra cucreMa crabwiabHaA, IIpOCTa B
yIPABJIEHUU U MOMKET IIOXBACTaThCs
THOKUMH XapaKTepUCTUKaMU;
dysknuu npwioxkenus Ana  10S
BKJIIOUAIOT B ce0d HUCXOAAIINNA KaHa
BHUIEOMOHHUTOPUHTA c HU3KOU
3aJIEPKKOM,  TOJIHOE  y/laJIeHHOE
yIIpaBJeHUue Kamepou u
OecIIpOBOHYIO0 CHUHXPOHMU3AIUIO [9].

3 MeToza

Jnda  onpenesnieHdsaA  IUIOIIAAU
3eMeJIb  CEeJIbCKOTO HaCeJIEeHHOTO
IIyHKTa MBI mpejiaraeM

[IeCTUCTYIIeHYaThI METO/l, KOTOPBIU
OCHOBAaH Ha JAHHBIX, MOJYYEeHHBIX C
6eCIUIOTHOTO JIeTaTeJIbHOTO
anmmapara Phantom 4 Pro Plus.
TexHosiornueckas cxema
IIpe/icTaBJIeHa Ha PUCYHKE 3.

o

TlonyueHe n3o0pazxkeHHil ¢

Oecrtorsika Phantom 4 Pro Plus 4 Pro Plus

|

ObpabdoTka n3odpaxenuii ¢ Phantom
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KoopamHnpoBanire IonyiBIerocs
n3o0pakeHns
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Cocrasnerne (oToIUIaHa ¢
KOOPIHHHPOBAHIEM 3eMe/IbHOIO
yuacTka

IIL\]E‘prlIC TUTONIAH 3€MEIbHBIX
YHUacTKOB He CeNBCKOX03AIICTBEHHOTO
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yuacmxda ¢ ucnoAb308aHuUemM
U300padceHUll NOAYUEHHDBIX C
nomowwiro GIIVIA Phantom 4 Pro
Plus

3.1 ITosxyuenue
nzoopakenusa ¢ Phantom 4 Pro
Plus
JInd ToJIydeHUsT a’3pPOCHHUMKOB ObLI
IIDOU3BEJIEH 3ajleT C  IOMOIIBIO
6ecnuioruuka Phantom 4 Pro Plus
ObLT IpousBesieH 13 deBpana 2024
rojla HaJ HCCIeAYeMbIM Y4YacCTKOM
Maxasutu Ab6aii, Kyiin YupuukcKoro

pariona  TalikeHTCKOU obJtacTu.
[Ipexne qyem MIPECTYIUTh K
BBIIIOJIHEHUIO 3ajieTa Heo0XOIHUMO

paccuuTarh TPAEKTOPUIO Mapllpyra
OeCIMJIOTHUKA, HA CETOMHANIHUN I€Hb
9TO MOXHO cZeaTh, UCIOJIb3Ys
nporpammy PIX4D. JlunHua mnosera,
HCIIOJIb30BaHHAsA B J3TOM aHAJIU3E,
II0Ka3aHa Ha PUCYHKE 4.

Puc. 4. Mapwupym noaema
Phantom 4 Pro Plus nao
CeAbCKUM HACEACHHbIM
nyHkmom Aéait

Jloist 3ammycka cucrema Phantom 4 Pro
Plus Opura ycraHoBjieHa Ha POBHOU

OTKPBITOMN IJIOIIAJIKeE. CpeMKa
MIPOM3BOJIWJIaCh HAa  BBICOTE 100
METPOB, Tak Kak paBHUHHAA

TEPPUTOPHUS U OTCYTCTBYIOT BHICOTHBIE
37aHusA. Bpems Tosieta C  OJHOU
GaTapeeli COCTaBJIAIO 30 MUHYT, 3aTEM
IIpOM3BOAMIaCh  CMeHa  OaTrapew,
OeCIIMJIOTHHUK BCET/Ia BO3BpaIlayics B
HCXOMHYI0 TOuKy. Ha wuccienyemom

61

0O€eCIIMJIOTHUKOM OBLIIO

15 MapuUIpyTOB. Ha
pHUCYHKEe 5 TIIOKa3aHbl IIPUMEPHI
IIOJIyYUBIIUXCA  a3pO(POTOCHUMKOB,
BBINIOJIHEHHBIX ¢ IToMoIbio Phantom 4
Pro Plus.

y4acTKe
BBITIOJTHEHO

Puc. 5. Oopasey
as’podomocHuUMKOS,
8bINOAHEHHBIX C NOMOWbIO
0ecnua10mHo20 1emamenbHO20
annapama Phantom 4 Pro Plus

3.2 O6paboTKa MOJIyYeHHbIX
CHUMKOB
[Tocne IIPOM3BO/ICTBA 3ajera
MIPUCTYIIAIOT K 06paboTku
ITOJTyYeHHBIX a3pO¢GOTOCHUMKOB. JlJis
3TOTO0  HEOOXOIMMO  CKOIIUPOBATH
IIOJIydeHHbIE CHUMKH Ha KOMIIBIOTED.
J171s1 06pabOTKM IOJIydeHHBIX CHUMKOB
MBI HCIIOJIb30BAJIN MporpaMmy Agisoft
Metashape Professional. C momorbio

KOMaHZbl 00pabOTKM  MPOTrPaMMBbI
BBIOUPAIOTCS 151 3arpy»KaroTrcs
a’poDOTOCHUMKH JJisi  00paboTKH.

3areMm BbIOUpAETCI UMA W MECTO
XpaHEHUs CO3/IaHHBIX B pe3yJIbTaTe
00pabOTKH JIAaHHBIX U HAKHUMAETCHA
IIYyHKT  «coxpaHutb». [Iporpamma
aBTOMATHYECKHd 3aIlyCKaeT IIPOIece
00paboTkn  a3podOTOCHUMKOB. B
pe3ynbpraTe 00pPabOTKU CHHUMKOB MBI
MOJIyYNJIN 5JIEKTPOHHO-ITUDPOBYIO
MoJiesib potorpadupyemMoro obbeKTa,
cozaanu I1HGppoBoll OpTO(OTOIIaH
CEJIbCKOTO HACeJIEHHOTO IyHKTa Abaii
PUCYHOK 6.



Puc.6. ITugpoesoii
opmo@omonaaH ceabCcKkoz20
HaceaeHHo20 nYyHKkma Aoaii

Hois CpaBHEHUs ObLIH
HICIIOJIb30BAHBI TororpadpudyeckKue
ILJIAHBI CTapbIX 37MaHUN c
paspelienuem 0,1 M. IIpu cpaBHeHUU C
TororpapuIeCKuMU IUTAHAMU
n300parKeHu i co CHUMKaMU,
CieJTaHHBIMU c TIOMOII[HIO
oecmmorHuka Phantom 4 Pro Plus,
OBLIO YCTaHOBJIEHO, YTO Ha
HCCIEyEMOM YYacCTKe ITPOUCXOIUT
3axBar CETbCKOX03HCTBEHHBIX
3eMeJIb JIJISI TIOCTPOUKHU JKUJIBIX JIOMOB
151 npuycaeOHbIX Y4aCTKOB.
JIeCTBUTEIbHO, PSZT  OYEBU/IHBIX
Ha3eMHBIX 00'BEKTOB, BKJTIOYAS
JIOPOTH, apbIKM M 3/IaHUSA, MOXKHO
OBLIO HAUTH KaK Ha TONorpadpuIecKux
IJIaHaX, TaK WU Ha H300paKeHUsIX C
Phantom 4 Pro Plus; satu cpaBHeHUs
TTO3BOJTUJIH HCIIOJIb30BATh
TomoTrpaduIecKre TIJTAHBI TUTST
KoppekIuu wuszobpakenuii ¢ BIIJIA
Phantom 4 Pro Plus js monyueHus
TTOCJIETYIOTITAX opTorpaduyecKux
n300pa’keHui, IOCKOJIbKY 00JacTh
n300parkeHus IUTOCKasA. 3aTeM ObLI
ompezeaeH pAn Ha3eMHBIX
KOHTDPOJIBHBIX TOYEK /I aHaJIN3a,
BKJIIOUAs TOYKU IIepECeUYEeHUs U
IIOBOPOTA JIOPOT, apbIKW; OHU OBLIH
0TOOpaHBbI u PaBHOMEPHO
pacripe/ieJieHbl KakK Ha
TonmorpaduYecKnX IUIaHaX, TaK W Ha
n3obpakenusax c¢ BIIJIA Phantom 4
Pro Plus. TpauchpopmupoBanue wu
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reoMeTpuyecKasi KOpPeKIHUs KaK0ro
a’pPOCHUMKA, IIOJIyYEHHOTO Ipu
nomoiiu BITJIA Phantom 4 Pro Plus,
IOKa3aHHasA B ypaBHeHuH (1) [10].

X =Yl Xi0a; xty’

=0 diy* (1)
Y =Yi o Xigbyxtyt

rae X 1 Y 0003HavaroT 3HAaUYEHU
KOODJWHAT MHuKcesiel 1Mo ocsim X u Y
TOHOrpaduIeCKOro IJ1aHa
COOTBETCTBEHHO, B TO BPEM KaK X Y
0003HAYAIOT B3HAYEHHs KOOPAUHAT
nukcesen mo ocsiM X 'Y n300pakeHus
Phantom 4 Pro Plus.

3.3 H3mepenue miaomaau
3€MeJIbHBIX YYACTKOB (GKUJIBIX)

OptodoToriaH, MOJydeHHBIH C
ImoMoIbio ApoHoB Phantom 4 Pro Plus
u obpaboTtanubii B ARCGIS, mo3Bosit
JIETAJIBHO  MCCJIEA0BaTh  OOBEKTHI
CeJIbCKOTrO HaceJeHHOro myHkra. C
IIOMOIIbI0 HAJIOXKEHUA H300parKeHUU

JIpOHOB Ha oprodoTomnad ObuIa
yJIydIIeHa UJIeHTU(PUKAITHSA
HccyieayeMou TEepPUTOPUH, 4To
criocobcTBoBasio  Oosiee  TOYHOMY
aHajiM3dy MecTHOCTU. B 1mporecce
paboTel Takke ObLIa IPOBEZEHA
BU3YyaJIbHAA WHTEPIPEeTAIHS "
onudpoBKa CHECEHHBIX Y4YaCTKOB,
BKJTIOYAS PEKYJIbTHBUPOBAHHBIE

3eMJII M 3eJieHble HacakieHus. Ha
OCHOBe COOpaHHBIX JAHHBIX ObLIA
co3maHa reorpaduueckas 6a3a
JIAHHBIX 3€MEJIbHBIX Y4YacTKOB, YTO
IIO3BOJIMJIO  PACCUMTATh  IUIOLIALH
Ka)KJIOT0 U3 HUX, obecrneunBas Oojiee
rIyDOKOe MOHHUMaHHEe U3MEHEHHH B
HCII0JIb30BAaHUH 3€eMeJIb [11].

4 PesyasbTar

4.1
N300paskeHuna
P2V

Mo3zaununsbie
OeCnIOTHHUEKA



PesysibraTel HUCCIIe/I0BaHUA
JIEMOHCTPUPYIOT, YTO OeCHUIOTHBIN
JieTaTeqbHBIN anmapar Phantom 4 Pro
Plus cnocobeH penath 0Oosiee 100
CHUMKOB 3a OJWH IIOJIET, OXBaThIBAs
IIoniaab 0kKoJio 0,86 kM2, ITO JiesIaeT
ero 3(pHeKTUBHBIM UHCTPYMEHTOM /1151
cbopa Bu3yasbHOU HH@OpMAIUU Ha
OOJIBIITUX TEPPUTOPUX. JlaHHBIN IPOH
MO’KET HaXOJIUThCsI B BO3JAyXe IO 25
MHHYT IIOCJIEe 3aMeHbl aKKyMYJISITOPA,
YTO  OTrpaHWYMBaeT BpeMs  €ro
HCIOJIb30BaHUA B OJHOM MUCCHH.
MaxkcumasibHasA BBICOTA roJiera
COCTaBJIAET 500 METPOB, a JAJIBHOCTD
repefiauyy CUTHaJIA JIOCTUTAET 7 KM, UTO
1o3BoJisieT  eMy  paboTtaTh  Ha
3HAUUTEJIPHBIX PpaccTosgHusaX. Kpome
toro, Phantom 4 Pro Plus ocuamen 4K
KaMepou, CIocOOHON  3amnuChIBaTh
BH7IE0 C YACTOTOU 60 Ka/IPOB B CEKYH/TY
U Jenatb cepun (Qororpaduit ¢
YacTOTON 14 KaJIpOB B CEKyHAY. ITO
obecrieunBaeT  BBICOKOE  KauyecTBO
IIOJTyYaeMbIX M300paKeHUH U BHJIEO,
UTO JieJIaeT JIPOH IOAXOJSAIIUM JIJIst
Pa3IUIHBIX 3aj1a4, BRJTIOUAS
MOHUTOPHUHT B CHEMKY.

OpTtodoToriaH, MOJTyIEHHBIN C
paspelieHneM 10 CM, J€MOHCTPUPYET
BBICOKYI0O TOYHOCTh T€OMETPUYECKOU
KOPPEKIIUH, C OIMUOKON MeHee JIBYX
MUKCeJe. KosmmuecTBo
re0KO/INPOBAaHHBIX U300paKeHUH,
ITOJTyYEeHHBIX ¢ ITIOMOIIIBIO
6ecmioTHuKka Phantom 4 Pro Plus,
YBEJTUUHBAETCS c pazMepoM
HAaCeJIEHHOTO IIYHKTa, a pa3pelleHue
n300paKeHUl 3aBHCUT OT BBICOTHI
rosieta. Micmosb3oBaHUe CTaHaPTHBIX
IIporpaMm JUTST 06paboTKU
n3obpakenuit, Takux kak PCI, ENVI u
ERDAS, 1103BOJINJIO JOCTHUYDL OIIHOKH
CHUMKOB He 0ojilee 0,3 cM 1IIpu
HCIOJIb30BaHUM STAJIOHHBIX IJIAHOB C
paspelieHneM 0,1 CM.
JIOTIOJTHUTEJIPHBIN aHAIU3 CHUMKOB
COCPEeZIOTOYEH Ha TpaHUIAX MEXKIY
COCETHUMH  y4dyacTKaMU, KOTOpHIE
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YeTKO Ppa3JUUYuMbl, OCOOEHHO Ha
JIMHEUHBIX  oObekTax. IIpoBepka
paccTOsAHUN TOKa3ayia, 4YTO OIIHOKA
COIIOCTaBJIEHUs JIMHEHWHBIX OOBEKTOB
COCTaBJIsIET MEHee OJTHOTO ITHUKCEJIs.
Hanoxxenune n300pakeHu Ha
TonorpaduyYecKui I1aH
IIOATBEPAIIO, UTO Ha3eMHbIE OO'BEKTHI
HAa CHUMKax OECHUJIOTHHUKA XOPOIIIO
COBIIAJIAIOT C PeaJIbHBIMU 0OBEKTaMH,
YTO MOYEPKUBAET BHICOKYIO TOUHOCTH
MTOJTyYeHHBIX JaHHBIX.

4.2 Oo6pabaTbIBaemMble
3€MJIM, OTBOE€BAaHHBIE Y CEJIbCKHUX
MMoceJIeHUuM
Pe3ysbTaThl U3MEHEHUH B CEJIbCKUX
HAaCeJIEHHBIX ITyHKTaX MOTYT OBITh

OIIpe/ieJIEHbI IyTeM CpaBHEHHS
CHUMKOB OecnmioTHuka Phantom 4
Pro Plus ¢ Tomorpadpuueckum

IUIAHAMH TPOIUIBIX JIET WJIH C IPH
momoIu cepsuca «Google Earth»
(pucynku 7-8). Takum 06pa3zomM, BHOBb
obpaszyeMble YYacTKU, T/IE€ CTPOSTCSA
37aHusI, ObLIM TOYHO OYEPUYEHBI Ha
N300paKeHUsAX ¢  OeCIMIOTHUKA
Phantom 4 Pro Plus ¢ pazpemnienuem 10
CM IIyT€M CpPaBHEHHS C STAJOHHBIMHU
N300paKEHUAMH. 3aTeM IUIOIIAb
Ka’KJIOTO y4JacTKa ObLla paccyuTaHa C
ITIOMOIIIBIO IIPOrPaMMHOTO
obecneuenuss ARCGIS. Ha cHuMKax,
IIOKa3aHHBIX B JaHHOU pabore
HAIJIITHO  BUAHO  KaK  3eMJIH
CEeJIbCKOXO3AUCTBEHHOTO Ha3HAaYeHUs
ObLTM B3aHATHI IIOJT CTPOUTEJIBCTBO

KWIBIX 00 BEKTOB.

Puc. 7 CHumox maxaaau Adéait
2002 200



Puc. 8 Cnumok Maxaﬁﬂu Abaiu 023 200

5 O0cy:xkaeHre U BbIBO/bI

5.1 O0cyxkneHue
HccrenqoBanue  neMOHCTpPUPYET,
qTO OECIIWJIOTHBIA  JieTaTeJIbHBIN

ammapat Phantom 4 Pro Plus ciocoben
9 HEKTUBHO B3JIeTaTh U BBINOJIHATH
ChEMKY Ha OTKPBITBIX ILIOIIA/IKaX,
CBOOOJIHBIX OT mpensarctBui. OH
MOKeT paboTaTh Ha BBICOTAX /10 200 M,
YTO JOCTAaTOYHO /I TOJIyYeHUs
KauyeCTBEHHBIX M300paKeHUH, OTHAKO
He TOJXOJIUT /I HeOJIarompusaTHBIX
IIOTOJIHBIX ~ YCJIOBUHM, TaKHMX Kak
CUJIBHBIA BETEP, MOXKAb WJIM CHET.
Tak’ke CTOUT OTMETUTh, UTO HOYHAas
cCheMKa HEBO3MOXKHA, YTO
OTPAaHUYHBAET €ro HCIOJb30BaHHE B
Ompe/ieJIEHHBIX CUTyanusx. Merop,
IIPE/UIOKEHHBIA B HCCJIEOBAHUM,
II03BOJISIET JIETKO OCBOUTH YIIPaBJIEHUE
OecIMJIOTHUKOM 0e3 He0OOXOTUMOCTH B
JIOPOTOCTOSIIIEM 000py/IOBaHUU.
Croumocts Phantom 4 Pro Plus genaer
€ro JIOCTYIHBIM JIJISI UCCJIe/IOBATEIEH U
WHCTUTYTOB, a HCIIOJTb30BAHUE
OOBIYHOTO KOMIIBIOTEPA U JOCTYITHOTO
IIPOrPAaMMHOTO O0ecIeueHusi, TaKOro
kak Adobe Photoshop, ymporaer
mmporecc 00paboTKH U300pakKeHUH.

1O JiejaeT METO/], OoJtee
SKOHOMHYHBIM TII0 CPaBHEHUIO C
TPAAUIIUOHHBIMH IMOAXOlaMU K

Pa3BepPTHIBAHUIO MPOGECCHOHATBHBIX
OEeCIUJIOTHUKOB. [TosyueHHBIE
1300parKeHUsA HMEIOT BBICOKOE
paspelrieHHe W IO3BOJISIIOT YETKO
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pazaudarh pa3IUYIHBbIE  DJIEMEHTHI
gagamadTa, TakKue KaK IIOCeBbI,
JiepeBbsA W 3aaHus. OnTuMasibHast

BBICOTA IIOJIeTa [JJIsl JTOCTHIKEHHUS
HAWJIYYIIIEro KadecTBa M300pakeHHu
COCTaBJIAET OT 100 /10 200 M, IIPU 3TOM
MakcHUMaJIbHas BBICOTA He JOJIKHA
IpeBBIMIATh 200 M. MeTo/; reHepupyet
MO3auIHbIEe opTon300parkeHus,
KOTOpBbIE MOTYT OXBaThIBATh
3HAYUTEJbHbIE IJIOIAAH, UTO JeJIaeT
€ero IT0JIE3HBIM JUIs
KaprorpapupoBaHuA U  aHAIM3A
3eMeJIbHBIX YUaCTKOB.

Hcrionp3oBaHue 0eCITMIOTHBIX
setareabHbIX anmapartos (BITJIA) s
MOJIyYeHUs n300pakeHui
obecreuynBaeT 6ostee BBICOKO€E
paspelieHre 1O  CPaBHEHHUIO C
TPaAUIIMOHHBIMU a3PO(POTOCHUMKAMU
U CIIyTHUKOBBIMH H300pa’KeHUSIMU.
BIIJTA Tax:ke mpeajararoT OOJIBIIYIO
T'IOKOCTh U aJIalITUBHOCTDH B IIPOIlECCE
CbEeMKH, 4UTO JiejlaeT ux 0OoJsiee
MIPeANOYTUTETbHBIMHU JUIsI
HCCJIEIOBAHMS pas3pekeHHbIX
pernoHoB. Kpome TOro, CTOMMOCTH
HMCII0JIb30BAaHUA BIIJIA IS
MOJIyYeHUsI JAaHHBIX 3HAYUTETBHO
HIUJKE, UTO II03BOJIIET IIPOBOJUTH
0oJ1ee SKOHOMHYHBIE UCCIIEOBAHUS.

B pgaHHOM wHcciIegOBaHUH OBLI
MIpUMEHEH METOJ] Ch€MKHU C TTIOMOIIIHIO
BITJIA pns oOciemoBaHUSA CEJIbCKUX
HaceJIEHHBIX ITyHKTOB, UTO IT0O3BOJIHJIO
TOYHO UJIEHTUDUITPOBATH U OUEPTUTD
y4acTKu 00pabaThiBaeMbIX 3€MEJb.
HcnonbayAa BIIVTA P2V,
HCC/IeIOBaTEI  CMOTJIM  HU3MEPHUTh
IUIOMIA/Ih 3THUX YYACTKOB, UTO JaJjIo
BO3MOXKHOCTD IIOJIyYUTh O0JIee TOUHBIE
u OOBEKTHUBHEBIE JTaHHEIE.
[IpeumyiecTBa JIAaHHOTO  IOAXO/A
BKJIIOUAIOT 00Jiee HU3KHE 3aTparThl,
BBICOKYIO 5 (HEKTUBHOCTh U TOYHOCTh
pe3yJbTaTOB, YTO JiejlaeT ero OoJiee
IIPUBJIEKATEJIBHBIM II0 CPAaBHEHUIO C
TPAAUIMOHHBIMH METOJAMU IT0JIEBBIX
hceenoBanuii. B 3aBucUMOCTH  OT



pa3Mepa HAaCeJeHHbBIX IYHKTOB, JIA
MIOJIydeHUsI HeOOXOJUMBIX JaHHBIX
MOKET OBITh JOCTaTOYHO BCETO OTHOTO
n300paKeHusA, UYTO 3HAYUTETHHO
SKOHOMHT BpeMS U PECYpPChl. ITO
noguepkuBaer noreHnuan bBIIVIA B
obJs1actu TACTAHIIMOHHOI'O
30HAUPOBAHUS u yIpaBJIeHUs
3eMeJIbHBIMH PECYPCAaMH.
[Tpeyio;KeHHBIN METO HAllpaBJIeH
Ha ONTUMHU3AIHIO mporiecca
IIOJTyYeHU S M300pakeHuH TULS
CEJIbCKUX HACEJIEHHBIX IIYHKTOB W
Y9acTKOB, 4YTO HMeeT  BayKHOeE
3HaUeHUE JJIs 3eMJIEBJIAJIEJIbIIEB U
IIPABUTEIbCTBA. Omnpenenenne
IJIOTIIA T 3eMeJIbHOTO ydacTKa
II03BOJISIET IIPABUTEIBCTBY IIPEJIaraTh
BJIAJI€JTbIIAM BO3MOXKHOCTD
CTPOUTEJIHCTBA HOBBIX JIOMOB B
KPYIIHbIX HAaceJeHHBIX IIyHKTaX, a
TaK)Ke pPaCCUUTHIBATh CTOUMOCTH B
3aBUCUMOCTH OT pa3Mepa CeMbU. ITO
cO3/IaeT YCJOBUA JUIA TIOJyYEeHUS
JTOTIOJTHUTEJTbHBIX JIBTOT JULS
3eMJIEBJIA/IETIBIIEB, 4To MOKET
CIIOCOOCTBOBATh  YJIYUIIEHUIO  UX
JKU3HEHHBIX ycaoBuii. CHCTeMa TaKKe
IIOZ[pa3yMeBaeT, 4YTO  BJIAJIEJIbIIBI
COXPaHSIOT 00pabaThIBaEMYI0 3€MJIIO,
YTO TOPUBOAUT K  YMEHBIIEHUIO
IUIOMIAJI  3€MeJIb IO/,  CEeJIbCKYIO
3aCTPOUKY 51 YBEJINYEHUIO
obpabaTbiBaeMbIX 3eMesib. HHEKC
COKpAIIlEHHsI CeJTbCKOX03HCTBEHHBIX
3eMesIb MOJKET HCIOJIb30BAThCA JIJIA
KOMIIEHCAIIUK  POCTa  TOPOJICKOTO
CTPOUTEJIHCTBA, YTO IT03BOJISIET
HEKOTOPHIM CEMbSIM COXPaHHUTb CBOHU
JIoMa, B TO BpeMsI KakK JpPyTrhe MOTYT
OBITh BBIHYKJIEHBI CTPOUTH HOBBIE
371aHUA B 6oJiee KPYIHBIX
arJioMeparnusax. ATO MOKET IIPUBECTH K
0O0pa30BaHMIO0 HOBBIX IOCEJIEHUU U

U3MEHEHHUIO CTPYKTYPBI
CYIIECTBYIOIIUX  JKWUJIBIX PpPavOHOB.
Onuako METO/], nMeeT cBOU

OTpAaHUYEHUsI, KOTOPble HEOOXOIUMO
YUUTBIBATb. depmepsl,
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repees3’Kamliye B HOBbIE ITOCEJIEHUS,
MOTYT CTOJIKHYTHCS C YBEJIMYEeHUEM
TPAHCIIOPTHBIX PAaCXOJIOB U BPEMEHH,
Heo0X0IMMOr0 I 06paboTKU
CEJIbCKOXO03AHCTBEHHBIX YTOAUM.
Takum 00pa3oM, Ba)KHO TIIATEIHHO

aHAJIN3UPOBATh BCE aCIIEKTBHI
MIPEAJIOKEHHON!  CUCTEMBI,  YTOOBI
MHUHUMH3UPOBAThH HeraTuBHbBIE
MIOCJIE/ICTBUSA u obecrieuyuTh

YCTOMYMBOE pa3BUTHE KaK CEJIbCKUX,
TaK U TOPOJCKUX TEPPUTOPUH.

MeTtozi, OIIMCAHHBIA B TEKCTE,
HMeeT OrpaHUYeHus B CO3/IaHUU
OOJIBIITUX MO3AaUYHBIX H300pAKEHUU
1o CPaBHEHUIO c
podeCcCHOHAIBHBIMH 0€CITUIOTHBIMU
JIeTaTeJIbHBIMU ~ amlmapaTamMu. JTO
CBSI3aHO C MEHBIIIEH BHICOTOM IMOJIeTa,
OTPaHMUYEHHBIM BpeMeHeM IIoJIeTa U
MeHee KauyeCTBEHHBIM
000py/IOBAHHEM. CIyTHUKOBBIE
METO/IbI TaKKe HUMEIOT cBOU
HEIOCTaTKW, TaKhue KakKk BIJIUSHUE
00J1aKOB U HU3KOE paspelleHue, 4To
3aTPyAHAET CO3/IaHHE TOYHBIX
UGPOBBIX MOJleJiel MeCTHOCTH. TeMm
He MeHee, IIPEIJIOKEHHBIA METO/
MOKET OBITB IOJIE3EH B OMPEETEHHBIX
YCJIOBUAX, TaKUX KaK pPaBHUHBI U
XOJIMBI, T/lIe  MOXHO  IIOJIYYUTH
BBICOKOTOUYHBIE TeON300pakeHus. DTO
OTKpPBIBaeT BO3MOXKHOCTHU TS
MOHUTOPHHTA 3eMeJIbHBIX U3BMEHEHNH,
COCTaBJIEHUS KapT 3eMJIETIOJIb30BAHUSA
u JleTaJIbHOTO U3y4YeHUs
CEeJIbCKOXO3ANUCTBEHHBIX KYJIBTYP, YTO
JleJIaeT ero IeHHbBIM WHCTPYMEHTOM B
COOTBETCTBYIOIIHNX 00JI1aCTAX.

Cucrema P2V, B coueranuum c
IpodeCCHOHAIBHBIMH 0€CITUIOTHBIMU
JIeTaTeJIbHBIMHU amiiapaTaMi, MOKET
3HAYUTEJIFHO YJIYYIIUTHh cOOP TaHHBIX
B CJIOKHBIX JIaHAMIAPTax, TAKUX KaK
PaBHUHBI U TOpHBIe paroHbl. JlyiA

IOBBIIIIEHUS adPeKkTUBHOCTU
IUIAHUPYeTCS paspaboTka
aBTOMAaTHYECKHUX Mojeaen
reoMeTpUYecKoi KOPPEeKIIUN 151



WHTEpPIpeTalliy, a TakKe YCTaHOBKA
bosee TouHOM GPS-cucrembr Ha
JIpOHax. OJTO IIO3BOJIUT II0JydaTh
KauyeCcTBEHHbIE 1300paKeHUA u
udpoBblE MOJIENN pesibeda, OIHAKO
TEKyII[he OTPaHUYEHUs M0 ILIOIIAIHN
oxBaTa M BpeMeHH pabOThl OaTapeu
TpebyIoT JIOTIOJTHUTEJTHHBIX
vccseIoBaHui U pazpaboTok. Kpome
TOTO, JJIsI YCIIENTHOTO IIPHUMEHEHUs
TeXHOJIOTHH P2V HE0OXOAUMO pelIuTh
BOIIPOCHI  0E30IaCHOCTH, BKJIIOYAS
cTpaxoBaHHe OEeCIUJIOTHUKOB. ITO
IIOMOXeT MHWHHUMU3UPOBATH PUCKH,
CBSI3aHHBIE c HEIIPaBUJIBHBIM
HCIIOJIb30BAHUEM OOOpDYZOBaHUS W

BO3MOXKHBIMU IIOBPEXKIEHUSIMU.
Pazpaborka 6Ooisee 3DDEKTUBHBIX
OaTapeii ©  yJIydIlleHUE CHCTEM
yIIpaBJIeHUs JpOHaAMU TaKKe
SIBJIAIOTCSA BaKHBIMH  IIaraMu ISt
paciIupeHuss BO3MOKHOCTEW  BTOU

TEXHOJIOTHU B OyAyIIEM.

5.2 BpIBOABI

B JaHHOM HCCJIeJOBaHUU
IIpeJICTaBJIeH MHHOBAIIMOHHBIA METO/I
HCII0JIb30BAHUSA OeCMIOTHBIX
JIeTaTeJIbHBIX ammapaTtoB Phantom 4
Pro Plus pana TouHoro wusmepeHHs
IUIOIIA/IEl  CEJIbCKUX  HacCeJeHHBIX
IIYHKTOB. [Ipumenenue
TE€OKOJIUPOBAHHBIX M300pa*KeHUil ¢
BBICOKHMM paspelleHueM I03BOJIAET
JIOCTUYb TOYHOCTH Oojiee 99%, dYTO
COOTBETCTBYET HAI[MOHAJILHBIM
CTaH/IapTaM yIIpaBJIeHUsA 3eMeJIbHbIMU
pecypcamu. Vcmnonb3oBanue 0OoJiee
JIOCTYITHOM cucTeMbl P2V, crTouMoCThIO
i (o) 8000 I0aHeH, TaKKe
JIeMOHCTPUPYET  IpeuMylllecTBa B
CHIDKEHUHU 3aTpaT U PUCKOB, a TAKXKE B
IIOBBIIIIEHU T 3ddEKTUBHOCTH
nporiecca. Kpome Toro, cucrema Jierko
OCBaWBaeTcsl, U JJAd yCTPaHEHUA
reoMeTpUYecKux HCKaKeHUU
U300pa’keHU MOXKHO HCIIOJIb30BaTh
KOPPEKIUI0 JIMH3bl '"phIOMM TJ1a3" B
Adobe Photoshop CS6. Ilosyuenue
opTouszobpakeHuil ¢ pa3pelieHueM 10
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cM BO3MOKHO 6s1arosiaps
MMOJINHOMHUAJIbHOH MOJIeIN
reOMeTPUYECKON KOPPEKITUHU U JPYTHM
MeToAaM 00OpaboTku. Mo3audHbIe
1300parkeHus, CO3JaHHBIE C TIOMOIIBIO
CTaHapPTHOTO IIPOTPAMMHOTO
obecreyeHus1, 00eCIIeunBalOT BEICOKOE
Ka4eCTBO M TOYHOCTb, UYTO JIeJIA€eT
JIAHHBIA ITOIXOJT IEePCHEKTUBHBIM JIJIsI
JAJIbHEHIIIEero HMCII0JIb30BaHUSA B
arpoOHOMHUU U yIIpaBJIEHUU
3eMeJIbHBIMH PECYpPCaMH.

Ananu3s IOKAa3bIBAET, qTO
HCII0JIb30BaHUE aHagas3HbIX
MO3aUYHBIX 1300pakeHuH,
TTOJTyYeHHBIX ¢ IIOMOIIIHIO
0ECIIMIOTHUKOB, II03BOJIAET
9(dHEKTUBHO OlleHUBATh U3MEHEHUS B
CEeJIbCKUX ITOCEJIEHUAX "
KOHcoiuAanuioo 3emenb. CpaBHeHUE
3TUX u300pakeHuil ¢ mpoda3zHBIMU
ATaJIOHAMH c IIOMOII[HIO
nporpaMMHoOTo obecreuenusi ARCGIS
II03BOJISIET TOYHO HU3MEPSATH ILJIOMIA/h
obpabaTbIBa€MbIX 3eMeJlb,
OTBOEBAHHBIX y
CeJIbCKOX03SHUCTBEHHBIX 3eMeJIb.
HecMoTpsi Ha yBeJMYeHHE pa3MeEPOB
IIEPpBOHAYAJIbHBIX  IIOCEJIEHUM, UX
oO11Iee KOJIMUECTBO ocTaercs
CTaOWJIbHBIM, YTO  IIOUYEPKUBAET
HEO0OXOIMMOCTD TIOJTUTUKH,
HallpaBJIeHHOW Ha IeHTPaJIN3alnio
MPOXKUBAaHUA U  MOJEPHU3AIUIO
CEeJILCKOTO XOBSIACTBA.
[IpennokeHHBIN METO/I HMeeT
BBICOKH U ITOTEHIINAJ JJIsI HPUMEHEHUS
B Pa3IUYIHBIX reorpauyecKkux
YCJIOBHUAX, BKJIIOYAs PaBHUHBI U
ropuple paioHbl. OH MOKeET OBITh
IoJjie3eH  JUIA ~ MOHHUTOPUHTA U
yIIpaBJIEHUS N3MeHEHUSMH B
3eMJIENIOJIb30BAHUH, a TaKkKe JIJId
OIleHKU 00pabaTbiBaeMbIX 3€METb B
cabo HaceJIeHHBIX CEeJIbCKUX
pernoHax. OTO  JieJaeT  MeTOJ
aKTyaJIbHBIM  HWHCTPYMEHTOM  JUIA
IIOJIJIEPKKA  YCTOMYHUBOTO Pa3BUTHUA



CEJIbCKOTO X0351McTBA U 3(PPEKTUBHOTO
yIIpaBJIEHUS 3eMeJIbHBIMH PECypPCaMHU.
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AHHOMAauus. Masxyp dasnam  kadacmpuHu  OpumMuwl,
Mmaxkonaoa Y3bexucmoH Pecnybaukacu atno8 xyoyou ukaumu, mynpokaapu,
jcumauk OyHécu obvexmaapuHuHe 00-xae0 wapoumaapu, 1108
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xydyduoa  mapkaneaH  YCumauk
munaapu, mypaapu, OJezpadayusaa
yupazai maiidoHaap 6a YAdpHUH2
keaub wdukuw cababaapu Oiiiuua
bamagcun MasvAYymMom KeaAmupua2aH.
IIIynuneOex, ycumauk oyHecu
obvexmaapuHuHe iljKoauwuza cabab
6jjayeuu omuanap miFpucuda xam

emapau4a daaunnap maxaun
KuauHeaH. Xap Oup wmascymoa
ymka3wireaH 0ana — UWAAPUHUH2
aKymaapu oytiuua OAUH2aH
Hamuwicaaap 6a  MasLAYyMoOmaap
Kamepan xoaamoa
YMYMAQUIMUPUALAH, maxaun
KUAUHUO on0uHau Maexrcyo
Masaymomaapea ounaH
MAaKKOCAAH2AaH.

Kaaum cijzaap: Ycumaux
dyHécu, aunos, TI'eooomaHu,
mexHo.02US, Kamepan, dana,
kxadacmp.

AHHOMauusa. B OdanHoll
cmamve npedcmasneHa NoOpooOHAs
uHgopmayus 0 gedeHUU

2ocydapcmeeHHo20 kadacmpa @haopwl
u ¢aymsvt Pecnybauxu Y3bexkucman,
Kaumame, nousax, N0200HbIX
YCn08usx nacmoé6uwHotl
meppumopuu, munax u 8uoax
pacmeHuil, pacnpocmpaHeHHbIX HaA
nacmouwHoll meppumopuu,
Jde2padupo8aHHbIX Meppumopusx u
NPUHUHAX UX 803HUKHOBeHUuA. Taxoe
npoaHaau3upo8aHo docmamoyuHo
JaHHbIX 0 Baxkmopax, 6vl3vbl8aruwux
ympamy 00Bexmos daopul.
Pe3yavmamst u daHHble, NOAYUEHHble
8 KOHUe no.esblx pabom kaxicdo20
Ce30Ha, CYMMUpos8anuch 8 Kopnyce
Kamepuwl, aHaU3Upo8aANUCH u
CPABHUBAAUCL C pAHee UMeBWUMUCS
JaHHbBIMU.

Kmouesvte caoea: Daopa,
nacmoébuwa, TI'eobomanuxa,
MexH0102Us, KaMepanbHas, noaesas,
xadacmposas.

Abstract. This article provides
detailed  information on the
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maintenance of the state cadastre of
flora and fauna of the Republic of
Uzbekistan, climate, soils, weather
conditions of the pasture area, types
and species of plants common in the
pasture area, degraded areas and the
reasons for their occurrence. Also,
sufficient data on the factors causing
the loss of flora objects is analyzed.
The results and data obtained at the
end of field work of each season were
summarized in the camera body,
analyzed and compared with
previously available data.

Key words: Flora, pastures,
Geobotany, technology, office, field,
cadastral.

Kupwu. byxopo BUJIOATHU
XYIAYAUIATHA MaBXKyZ, Y CHMIIHK JIyHECH
oObeKTIapy  JaBjaT KaJaCTHHHHT
XO0JIaTH Ba TaX/TAJIH

V36exucron PecmyOstukacu
Bazupsiap MaxkaMaCUHUHT 2000 WU
5 CeHTAOparu 343-COHJIU
“Y36exucron PecrybamMKacu YCHMIINK
NiyHECH  OOBEKTJIAPUHHUHT  /IaBJIaT
KaJIaCTPpUHU IOPUTHII TapTuoU
Tyrpucuzary HuU30MHU TacauKJIaIn
XaKuzma'Té  xamzga 2018 #Huwn 23
ampeJilaTl 299-COHJIM KapopJiapura
MyBO(DUK Byxopo BUJIOSITHHUHT
Kougop Ttymanm “A.Temyp” HOMIIU
kopakymumwiuk MUK, [Temky Tymanu
“Konrenan” MUK, FrxayBoH TyMaHU
“Kyxua” MUK, I[llodpupkoH TymaHH

“Famaba”  kopakymumink — MUK,
Pomuran  tymanu  “Kusmipasotr”

MaccuBu, Kopaky tymanu “Kopakyir”
Hacwrumwiuk MYZK, Osor TymaHu

“Omot” KOPaKY TUUITUK MYX,
KopoBy16030p TyMaHH
“KopoBysi6030p” KOPaKyJTIHUIUK
MYXnapu Ba depmep

XY KATUKJIAPUHUHT SIXJIUT KOIUIAHTaH
TabUMil ANJIOB Ba MUYaH30pJapU/Iaru
YCUMJIMKJIAp AYHECUHU YPraHUII Ba
YCUMJINK AyHECU OOBEKTIapHU JIaBJjaT
KaJlacTpu Oyitua reoaxbopor



TU3UMHUHH IMaK/UIAHTHPHUII — XaM/a
MabIyMOT/Jap  0Oa3acMHU  SPaATHII
MaKCcaJiuJla TIe000TAaHUK  TaJKUKOT
WIIJIapU amaJira OIupwiIan. [6, 7].
l'eob0OTaHUK TaAKUKOT HIIJIAPH
YTKa3uITaH FuxnyBoH TyMaHU
“Kykua” MUK ymymuii ep MangoHU
284135,4 Trektap Oyamb, IIyHIaH
253728,2 rekrapu AWIOB epJap
32040,1 reKTap KHUIILTIOK
XYKaJTUTUIAH dorimananmaniurasn
epiap XUCOOTMaHAAW. YTKA3HMJITaH
TaJAKUKOT UIIJIAPDYU OJIAUHTY KUJIUMHTaH
reo00TAaHUK TAJIKUKOT XapUTaJlapUIaH
doriimananub 1:100000 MaciTabAaru

KUIJIOK  Xy’KaJIMK  XapuTajapua,
TOIOXapUTaIaP xaMza CYHDBHUU

WYJIJIONIZJaH  OJIMHTAaH —XapuTajap/a
OarkapUJIIH.

Xy>KaJINKJIAPHUHT TabUMi
IIIADOUTHHU YPraHUIIIA TYPJIU TaOUUH
Ba XyKaJIMK KOHTYpJiapH, TYIPOFH,
METEOPOJIOTUK  IIApOUTJIapHU,  CYB
OmaH TabMHUHJIAHTAHJIHK (KyZyKJIap
Ba OoIlIKasap) Jlapakajapy aHHUKJIA0
YU KUJITA.

FuxayBoH TymaHu KU3WIKYMHUHT
KaHyOMi-Fapb KUCMHZA KOWJIAIITaH
Oy1n0, KaIMMIH aJUTFOBUAJ TEKHCIIUK
Xuco0saHnO, peabeHUHT ACOCUHHU
IIIUMOJIIAaH JKaHyOra kapab 49y3mian0
KeTraH TypJIu OasTaHUIUKIaru
(3meTpman 7 MeTprava) JIyHIJIH,
KyMJIM XOCWJIajlap Ba CUUPaK KyMJIUK
OGanaHa  macTIMKJIapAaH — ubopart.
JeHrus carxugad 220-230 MeTp
OajlaHUTUKJIA JKOWJamran Oyiauo,
J)KoUnapa Ky4WwIn [IaMoJLIap
HaTMKACHa KymJiap Xapakaraa oyiuo
Typaau.

TymMaHHUHT 00-XaBOCH YMYMUH
KYPDUHUIIM JKUXATAAH Yy MOsICUTA
MOC OyiraH KecKMH KOHTHHEHTAaI
UKJUMra sra Oyaran sxouaup. Uyn
MHHTAKACHUTa XOC €31 UCCUK, BA KYPYK,
KYENIUTH KYHJIAapU KYTI, KUIIH COBYK,

O6ynub, KeCKUH-KOHTHHEHTaI 7eb
TabpudIaHaIN.
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TymMaHHUHT 00-xaBOCUHU
TaBcUPJIAIl  YyUYyH  Xy:KQUIUKHUHT
IIUMOJI KUCMHJA [IeHTH3 CaTXUaH
230-250 METp OastaH/INKaA

>Kobtamrad Oyinb, kumr ¢acTUuHUHT
ypTaya xapopaTH - 4-5 T'PajlyCHHU, €3
dacIuHUHT ypTaua xapopaTu + 32-34
TPajflyCHH TAIIKW/J KWIaAd. YpTada
€FUH MUKJIOpU 80-120 MM 0}110, KUIII
Ba Oaxop daciutapura TYFpPU KeJiaji.
E3 daciupa meapnau EFMHTapUMIINK
OysiMaiiim Ba XaBOHUHI  ypTada
HAMJINTH 42 (GOU3HU TAITKUIT KUJIAIH.

TymMaHHUHT 00-XaBOCH TypJuda
oynransuru cababsu Oyta, spuMOyTa,
KYTI Ba OUp WWUINK JT YCUMIUKIApU
WIIN3 TU3UMHUHUHT KyKapUIIN Ba
adeMepIapHUHT BereTanus >KapaéHu
KymuHYa 0axop MaBCyMUTra TYFPHU
KeJIaJiu.

Ycysaap. Yoy UIUIapHU
GasKapuIl skapaéHuaa “Y36eKHCTOH
PecniyOsimkacu ~ YCUMJIMK ~ JyHECHU
O0OBEKTJIApUHUHT J]aBjaT KaJaCTPUHU
IODUTHUIII TApTUOU TYFpUCUZA® TH
Huzom tTayabsapura MyBO(DUK
XYKATUKHUHT ~ SIXJIAT  KOIIAHTaH
TabUUi ANWIOB Ba MHUYAH30PJIAPUAATH
YCUMITUK JTyHECH oOBEeKTIIApH,
SIWIOBJIADHUHT  XOJIaTH,  XHJIMa-
XWJUTATH, CUaTH, TAPKATIUII 3ULIUTH
YpraHwiay Ba IIyHUHT/AEK eM-Xalllak
YCUMJTUKJIADUHUHT XOCUJIZTOPJITUK
JlapaKaJlapuHU  MaBcymiap Oyimua
XHUC00J1a0 YUKUIIIH.

AmoBnapHUHT MaXCyJIIOPJIUTH
XaKujard MabJIyMOTJIap JaBjaT ep
KaJJACTPUHU IOPUTUII/IA, €PJIapHUHT

MebEPUN KuiiMar 0axoCHHHU
xucobsiamaa, MIYHUHTZIEK XY KaJIuK
UYKHU ep TY3UII JJOHUXAJTIaPUHU UIILTA0
YUKUIIIA MYXUMIAD. Ainos
YCUMJIUKJIapUHU Vprasuii
TYFPUCHATU MabJIyMOTJ/IapAaH
XaUBOHJIApHU JaBoJiall Ba

KaCa/UTUKJIAPUHUHT OJIIUHU OJIMIIIA
BeTEpUHAP Ha30paTU XH3MaTUYHJIapU
xaM dogaaHUIIIIapU MyMKHH.



l'eob0OTaHUK TAAKUKOT WIILIADUHU
6arkapuii yUyH TETUIILIN
MyTaxaccucjapaaH ubopaT  HIIYH
TypyxJjlap TallKWI STWIAU Ba yJiap
TOMOHHUJIAH  HUIIJIap Kylumaru
OocKm4JIap/ia aMmasra OIHuPUIN.

leoboTaHWK TAaAKUKOT  HIILIAPHU
V36ekucron Pecry6amuKacu
“IlaBepreojseskazactp” KYMHTaCH
TOMOHUJIAaH TaCAUKJIAHTaH  WIIJIap
JlaCTypH, TEXHUK TONIIUPUK XaMmza
“V3bexucron  TabumMii  eM-Xamiak
VCUMJTUKIapU SIUJIOBJIapHUA
reo0OTaHUK TEKIIUPHUIIl Ba pyHxaTUra
OJIHIII XaKuaaru yCIIyOui
kypcatmanapu~ (TomkeHT 1980 1),
“AimoBnapHu asmManiab TypuIl Hyau
ounan i obaxiIm 03yKaJu
SIUJIOBJIAp/IaH dorgananmIn
pexxaJlapuHu  TY3HWIl  yciaybsiapu’
acocuia aMmasira OIIuPUIIJIH.

Tanéprapauk UIIapu 2018
WWJTHUHT MapT-ampes oliapuaa oiuo
oopwnau. TaW€prapJvk  HILIApU
JIABOMHA HIIYH TypyX TOMOHU/IAH
WIITA aJIOKAZI0P TETUIILUIN XYKJKaTiiap,
xpucoboTiap  Xamja — KapTtorpadguk
MaTepuaiap HUFWIAA Ba TaxJ I
KUJIMH/IH. IyHuHTAEK 158004511
TypyxJiap HWII JaBOMHJIA Kepak
Oynmaauran G6apua 3apypuy KUx03J1ap
OWJIaH TAbMUHJIAHIH.

Hana wumutapu 2018 HWIHUHT
b6axop, €3, Ky3 dacmapuma amanira
OV PUJI/TU.

Hama wnuiapu pgasoMuga 2003
nwina Oakapwiran Byxopo BuiosATH

TyMaHJIapHUaru IITUPKAT
XY2KATUKJIaDUHUHT reo0OTaHUK
XapaKTEPUCTUKAJIapd Ba 1:100000
MacITa0JIu reo0OTaHUK
XapHUTaJIapuaH dorirananmway,
TeKITUPUIaUTaH MapIIpyT
HyKTas1apu OeJIruIasuy.

Harmn:xka. Tagkukot
HaTIKaJTapura Kypa “YceumMIukiap
JIYHECH JTaBjaT KaJlaCcTpu
Ma'bJIyMOTJIap O0azacuHHN
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MAKJUTAHTHPUIIL  YIyH
TyMaHU XyAyauaa
YCUMJTUKJIAp YPTraHUJIIHU.

Hana nnutapu pasomuza 28 Ta
acocui Ba 98 Ta  KymuMmua
ycuMmaukiaap TaBcudu padrapyacu
Ty3WIAu. byra, sipuMmOyra Ba WHPHUK
yT1ap yayH 28 Ta TpaHCEKT TY3UJIJIN Ba
98 Ta MojiesTh TyIIap Xucobra OJIMH/IH,
Mauja ymiap y4dyyH 28 Ta ypum
MangoHYaCUu OJIUH/U.

Tapkubuma COIIOHUH,
duToHIUAIIAD, TJINKO3UJ1ap,
IJII0OKO3a Ba IyOus Mojaiapu Oyiaran
YyCUMJIMKJIAap 4YOopBa MOJUIApU YUYyH
03yKaboIl YCHMJIMKJIAp XHCOOJIaHAJIH.
Y0y akTUB MOI/Iasiapy I0KOPH Ba KYII
Oysiran yCUMJIUKJIAp JOPUBOP €KU
3axapJin XUcoOJIaHaau. Yopea
XaWBOHJIADUHUHT Oy YCUMJIMKIap/iaH
Ky MUKIOp/la O3UKJIAHUIIH, 04 E€KU
CyB  HWuUMaraH XaWBOH  eHUIIHU
3axapJIaHUINTa 00 Keramau.

Jlayia TagKUKOTIapy HaTHKacHuaa
kaM€O Ba HUYKomub KeTUIl XaBdu

FuwxayBoH
TapKaIraH

OynraH  €BBOMM  XxOJila  yCyBUHU
Tamarix ramosissima, Salsola
richteri, Haloxyon kabu ycumiukiap
MaBKy/UINTH ~ aHUKJAHAW. EBBOHH
X0JI/la  YCYBUM  YCUMJIMKJIADHUHT

JIOPUBOpP Ba 03yKabom TypJapuaaH
Cistanche, Peganum harmala, Alhagi
pseudalhagi, Ealaeagnusturcomanic
kabu Typiapu, EBBoiiu xomja ycyBun
YCUMJTUKJIADUUUT TEXHUK TypJIapUiaH

Typha angustifolia Ba  Scirpus
yapauau.

Osykabon ycuMIIMKIIapaaH
Actparasyc BHJLJIOCHCCUMYC,
Apremunua TEHYHCECTA, Capex
nxucogec, C. mauncriiue, Iloa
Oynbaca,  XaJOXHJIOH  MEPCUCYM,

bpomyc tesropym, C. Ccnepantxa, C.
Jlanata, C.I'emaccanc, IDpemomnupym
opueHtasie, Bexubua asamnecypazec,
[TammaBep mabaHWHYM Ba OoIIKaiap
QHUKJIAH/U.



Ymby xyayama 20 Ta SIIJIOB
TypJlapd Ba IIYBOKJH, CAKCOBYJLIH,
TYpJAU YTJAU OOSUIHIIUIA, IIIYBOKJIH-
CUHTPEHJIM  KAaHAUMJIH,  SHTOKJIH
I0JIFYHJIH, HCHPUKJIN ANJIOB
TUIUIAPUJAH uOopaT 6 Ta SUJIOB THUITH
TapKa/IraH MaioHJIap aHUK/JIaHAu (1-
sKaZiBaJI).

1-KaABaI.

Mag:Ky AWIOBJAPHUHI TUIUVIAPH Oyiindya xap

oup daciuara Ba ¢pac/iap 6yinda COTUIITAPMA XOCUIHA
03yKa OUpJIUKJIapu, 11/ra
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TyBoxin TUIIJIaTU SAUJIOB

Mauzonaapu 180899.87 ra HU TalIKWII
KUinb, Oy AAI0B TUNIHAA 11 Ta SIIJIOB
TypU TapKaaraH. YmoOy sHJIOB THIIH
Xa3MJIAHUIIT MTPOTEeUHHU Oaxopia 0.14,
€371a 0.07, Ky3zla 0.07, Uwin oyhmda
ypTaua 0.09 11/ra Tamkui Kuiaau. [y
OwtaH Oupra, 15 Ta 03yKabom Ba 3 Ta
3apapjii  Ba 3axapJu YCUMJIUKJIAP
yapauau.

CakcoBy/UIM  TUIZATH  STHAJIOB
MaugoHH 26801.36 ra HHU TaIIKUI
Kuaub, 4 Ta ANWIOB TypW TapKaJraH.
Yiby AWIOB TUIH YCUMJINKIAPUHUHT
Xa3MJIAHUIIT MIPOTEUHU Oaxopnaa 0.18,
€3z1a 0.09, Ky3aa 0.07, Wua Oyinda
ypraua 0.11 I1/Ta TalIKuI KUJIa Iu.

Typsu yTau GOSIUILIN TUIZATH
SIMJIOB MaujioHsiapu 25478.06 ra HU
TaIIKWI KWInO, Oy AHJIOB TUTIHA 2 Ta
STAJIOB TYPH TapKaJiraH. YIIOy sIAI0B

TUIIN YCUMJIUKJIAPUHUHT Xa3MJIAHUII
nmporenHu 6axopga 0.11, €371a 0.06,
Ky3Jla 0.03, Hun Oyiuda yprada 0.07
II/Ta TaIlIKWI KUJIam .

[IIyBOKJIN-CHHTPEHIN-KAH U MJIH
TUIIaru AWI0B Maiionsapu 18086.61
ra HA TAIKWI KWiagd. YOy SiJIoB
TUIN YCUMJIUKJIAPUHUHT Xa3MJIAHUII
IIpOTeHHU Oaxopjaa 0.09, €31a 0.06,
Ky3/la 0.05, una 6yinya yprada 0.07
II/Ta TaIlKWI KUJIaH.

AHTOKJIN-IOJIFYHIU THUIJAru
SIUJIOB MauzioHJapu 1476.08 ra Hu
TAIIKWI KWiagu. Ymoby sSiJI0oB THIIH
YCUMJIMKJIADUHUHT Xa3MJIaHUII
IIpOTeNHU Oaxopza 0.59, €371a 0.59,
Ky3/Ja 0.59, unia Oyinda yprada 0.59
II/Ta TaIlIKWI KUJIa .

Wcupukyin  TUOAATH  SUJIOB
MaujioHaapu 896.21 ra HU TaIIKWJI
KHJIaax. Yoy SNUJIOB TUIIU
YCUMIUKJIAPUHUHT Xa3MJIAHHUIIT
IpoTenHu Oaxopaa 0.49, €371a 0.49,
Ky3/la 0.49, vua 6yiinya yprada 0.49
1I/Ta TaIKWI KAJIa .

“Veummuk JiyHECH OOBEKTIapHU
ZlaBjaT KaJacTpu MabJIyMOTJIAPUHHU
MAKJUTAHTHPUII  MaKcajuaa sIijIoB
epjapuza Jierpajamnuara  ydparaH
MaWJIOHJIap Ba YJAPHUHT  KeJuo
YUKUIMU OyiAnYa TaxJIuiap IIyHH
KypCcaTINKH, Oy X0J1aT aCOCAH CyFOPHUII
KyAyKIapu  arpodupa  KYyIPOK
yupanau(2-kaaBai).

2-:KaaBaJI.

FU:KAYBOH TyMaHU TA0OMUI AMJIOB Ba
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11.
HUc
o | S | || o
6?55&2 23327 5250 | 320 | 49,05
KamMu: o
Tyman siI0B  Xyayajaapuzaa
»)KaMU 105 Ta KyAyK aHUKJIAHUO, Y0y
KyAYKJQpHUHT  XOJaTH  KyWHJaru
inarpaMmmaza KeJITUPUJITAaH (1-
aumarpamma). CyHrru 40 W

JlaBOMU/Ia CyFOPHII KYAYKJIQpPUHHHT
KapOBCU3 XOJITA KEJIUIIN HATHUXKaCHIa
UIITYH KyZAyKJap arpodura
OesruiaHTaH MEBEP/IAH OPTHUK YOpBa
XaWBOHJIADUHUHT OOKWIHIIU  YIIOY
MaMIOHJIapAard YCUMJIMK COHH Ba
TypJIapu KeCKUH KHUCKapub 60pMOK/a.

SlinoB Ba nu4aH3opIap Xyayulapuiaru
KyAyKJap XoJiaTH OYiinua TaKCUMITaHUIIIH

APORCH3
24%

. =

AinoB ycuMUIUKIApU — ypTada
1,64 u/ra (15 unn onauH 2,1 1/ra
OysIraH) TaIuI KUIaau, IyHIaH XTI
sSioBaap ypraya 2,5-2,7 m/ra, ypra
XoJIaThaara suiosimap 1,6-1,9 1m/ra,
€MOH x0JIaT/iary ANWIoBIap 1-1,3 m/ra,
JlerpajlaluAara  y4dparaH — KAlllIIIoOK
AWIOBJIAp O0-0,2 II/ra  TalIKWI
KWJIaay, 1-Ta Maija IOXJIM 40Ba MOJI
6o1l coHura 3,2 rekrap ANJIOB TYFpU
KeJIMOK/a ( 15 WHJT OJIZTNH 2,5 TeKTapra
TYFPU KeJITaH).

Xyaoca. 1. YTaérraH HUJITHHMHT
KUl Ba Oaxop dacutapuaa o006-xaBo

&V

N

[IAPOUTIAPUHUHT HOKYJ1ai
KeJITAHJIUTUTA KapaMacZaH BHJIOAT
Xy KaJIMKIapu SUJIOBJIADUHUHT

XOJIATUHH KOHUKApJIu 7eb xucobJiari
MyMKHH. ddemep Ba ademepoupaaap



spra 06axopzia COBYK KeJITAaHJIUTU
XaM/1a EFMHTapYUINK KaM OyIraHIuT|
cababym  AXIH  PHUBOKJIAHMAaraH
Ooyncama Oyra, spuM Oyra Ba WHPHK
VCUMJTUKJIAP SIXIIIH YCTaH.

2. TeoboTaHUWK W3JIAHUILIAD
HATM)KACUra Kypa BHIJIOAT Oyinda
221688,10 reKTap  AWJIOBJIAp,
JerpajlanusaAra  yyparai — MauJoH
32040,10 TeKTapHU TaIIKWI KHWIJIH,
OyH/IaH TallIKapy TyMaH Oyiu4Ja 105 Ta
KyAyKJIap MaBxkyJi 0yi1mn0, HIyH1aH 40
TacH WINYM XOJaTAa, 40 Ta KYyOyK
TabMHUpTaIab xoJsaT/aa, 25 Ta KyAYK
yMyMaH HWIIJIAMACJIUTH aHUKJIAH/U.
Bynpan Tamkapu 4 Ta SAHTUAAH
KyAyKJiap JIOMUXaJIaIITUPUJITaH,
MaBIKy/l KyAYKJIapHUHT 6 Tacu TaOUUU
OocMM OpKajiH, 72 Tacu JU3HWII
EKWIFUCU OWIaH, 2 Ta KyAyK KY€l
OaTapHsACH OPKAIU UILJIAMOK/IA.

3. Japaxrcumon  OyTajapHuU
AQHTPOIIOT€H OMWLJIAP TAaCUPU/A THHHU
MHCOHJIAP TOMOHU/IAH YTUH cudaruza
Kecub KeTWIUINU IIYHUHTZIEK OOIKa
MakKcaasjapaa Uuruo OJIMHUIIH
HATIDKAcHAa  YJIApHUHT  HYKOJIHO
KeTuml xaBpu mango OysIMoKaa.
Annosnap Jlerpajialusacu aBXx
OJIMACJTUTH YUYH XaJIKKA TYIIYHTHPHUIII
UIUIapUHU 010 GOpUIl, HUFUJITAH Ba
KOBJIAaHTaH  YCUMJIMKJIAp  YpHUTA
SHTWJIAPDUHU  OKUII  YOpaJlapUHHU
KYPHIII JIO3UM.

4. Tyman SAWJIOBJIADUHUHT
akcapuaT KHUCMHZA HCUPUK yCaaH.
YJIapHUHT acoCUil KUCMU KHIILJIOKJIap
Ba oTapsjap arpodiapura TYFpu
kestaau. bab3u koiapaa aca ajoxya
VICUPUKJTH aCCOTaCUsIJIADHU XaM XOCHT
KWiraH. by VcuMIMK mOpoTerHTa Ba
OHOJIOTUK aKTHUB Mojjajapra 0o
6ycaza yopBa MOJLJIApU YHUATIUK XyIIT
Kypub  emaiau, my  cababsu
VCUPUKHUHT OJIIMHTY UWITAaH KOJITaH
KOJITUKJIADUHU KaM MHUKIOPAA
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Oyscaza  MaM-UIOH OWJIapujia xXam
y4dpaTUII MyMKHH.
5. Tyman XY KaTUKIapy

sinoBnapuza OeroHa yrjap Kaw,
3apapJ/iv Ba aJIKOJIOU/IJIM YCUMJIUKIIAP

yapab Typajau.

6. YMyMaH oJIraH/ia Xy KaJIuK/1aru

MaBXKyZT SAWJIOBJAapHH Ba yJapja
ycaguraH YCUMJIMK KOIUIaMJIApUHHU
xucoora oJITaH X0J1/1a YopBa

MOJUIAPUHU OOKUIII YIYH KOHUKAPJIU
Jieb GaxoJialn MyMKHH.
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AKTYAJIBHOCTD UCITIO/Ib3OBAHHNA IPOHOB 1 CIIYTHNKOBbBIX
N30BbPAKEHNU IJIA OBHOBJ/JIEHNA KAPTOI'PAONYECKOUN
IMPOAYKIINUN

Iyxuna Oavea TI'eopzuesHa-

xapmoepagusa u kadacmp” HYY3

Jloyuenm, xkagedpvt “Teode3us,

Hypemounoea Mawxypaxon HavxamdcanHoeHa- IIpenodasameny,
xagedpwlt “I'eodesusn, kapmoeapadus u kadacmp” HYY3.

Annotatsiya. Ushbu
magqolada  dronlar yugqori
aniqlikdagi sun'iy yo'ldosh
tasvirlaridan foydalanishning
ahamiyati yoritilgan. Ayniqgsa, ushbu
texnologiyalarni qiyin yetib
boriladigan hududlarda yoki tez
o‘zgaruvchan landshaftga ega
mintaqalarda, yangi yo‘llar qurilishi,
gishloqg xofjaligi, ekologiya sohalarida
kartalarni  yangilashda  qo‘llash
dolzarb ekanligi ta'kidlanadi.
Yangilangan kartografik mahsulotlar
shahar infratuzilmasini, transport
tarmogqlarini, muhandislik
kommunikatsiyalarini

va
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rejalashtirishda, shuningdek, qurilish
zichligi ortib borayotgan hududlar
uchun ob’ektlarni optimal
Jjoylashtirishda muhim ahamiyat kasb
etadi.

Kalit so'zlar:
yo‘ldosh tasvirlari,
kartografik mahsulotlar.

AHHOMauus. B
cmamuwe

dron, sun'iy
yangilash,

daHHoll
onucwsleaemcs
aKmyaabHoCmMby UCNO0/1b308aHUA
dpoHos u CNYMHUKOBBLX
u3006padxceHull 8bICOKO20 pas3peweHus
npu obHo81eHUU Kapm 8
mpyodHoO0OCMYNHbIX  Mecmax uau
pe2uoHax ¢ ObICMPO MEHAWUMCA



aanowagmom, npu cmpoumensbcmase
HOBblX J0PO2, 8 CenbCKOoM Xo3saticmae,
axono2uu. Ommeuaemes 6a@CHOCb

00HOB/1eHHbIX  Kapmozpaguueckoll
npooyxyuu 8 NAAHUPOBAHUU
2opodckoll uH@dpacmpyxkmypol,

MPAHCNOPMHBIX cemell, UHHCEHEePHBIX
KOMMYHUKayuil, 011 pa3susarujuxcs
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Kmnoueenvle caoea:  0poH,
CNYMHUKOB8bLE u3obpadceHus,
obHoBAEHUe, Kapmozpaguueckas
npoodyxkuus.

Abstract. This article describes
the relevance of using drones and
high-resolution satellite images when
updating maps in hard-to-reach
places or regions with rapidly
changing landscapes, during the
construction of new roads, in
agriculture, and ecology. The
importance of updated cartographic
products in  planning  urban
infrastructure, transport networks,
utilities, for developing areas, where it
is important to take into account the
growing density of buildings and
ensure the optimal location of
infrastructure facilities, is noted.

Keywords: drone, satellite
images, updating, cartographic
products.

BBenenue. B coBpeMeHHBIX
YCJIOBUSIX CTPEMUTEJIBHOTO Pa3BUTHUSA
TEXHOJIOTUH, CBA3aHHBIX ¢ 00pabOTKOU
IIPOCTPAHCTBEHHBIX JTAaHHBIX,
HCIIOJIb30BAHUE JIDOHOB u
CIIyTHUKOBBIX HM300pa*KeHU CTajo
BAKHBIM HHCTPYMEHTOM B 00JjacTu
kaprorpaduu. TpaguiuoHHbIE
MeTOoABI cbopa U OOHOBJIEHUA
KapTorpaduuecKkou nHoOpMauu
3a4acTyi0 TpebyIoT 3HAYUTEIbHBIX
BPEMEHHBIX, MaTepUaATbHBIX u
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TPY/IOBBIX 3aTpaT, YTO /IeJIaeT UX MeHee

9 HEKTUBHBIMU B YCIIOBHUAX
yBeJIMUMBaIOIencs IAUHAMUKU
U3MEHEHUN OKpYy»KaloIlllel  Ccpeabl.

AKTyaJIbHOCTb IPUMEHEHUSA JIPOHOB U
CITyTHHUKOBBIX CHUMKOB OO0yCJIOBJIEHA

ux CIIOCOOHOCTHIO OIepaTUBHO
MIPeIOCTaBIATh BBICOKOTOUYHYIO
nHMOpMAaIUIO 0 COCTOSTHUU
MECTHOCTH, BKJIIOYASA
TPYAHOAOCTYIHbIE U y/laJIEHHbIE
PETHUOHBI. CoBpeMeHHBIE

OecCIIJIOTHBIE JIeTaTeIbHbIE alllapaThl
(BITJIA) obGecriednBarOT BO3MOKHOCTD
MTOJTyYeHHU S JleTaTU3UPOBAHHBIX
n300pakeHU BBICOKOTO pa3pelleHus,
KOTOpBbIE TIIO3BOJIAIOT CO37[aBaTh U
OOHOBJISITH TOMOTPaUUeCKue KapThl,
KaJlJaCTPOBbIE IJIAHBI U HH)KEHEPHbIE
cxeMbl. CIIlyTHUKOBBIE JITAaHHBIE, B CBOIO

ouepeb, obecrieuynBarT 6osiee
IIUPOKOEe TOKPBITHE, YTO OCOOEHHO
IEHHO /UIA  KPYIHOMACIITaOHOTO
KaprorpaupoBaHus U MOHUTOPUHTA
IIPUPOAHBIX u AHTPONOTEHHBIX
N3MeHEeHU.

Kpome TOTO, WHTerpanus

JIDOHOB U CIIyTHUKOBBIX U300parKeHU
¢ TeonH(pOPMAIIMOHHBIMU CHUCTEMaMU
(T'IC) oTkpbIBaeT HOBBIE TOPU3OHTHI

JUI1  aHajJm3a U BU3yaJu3aluu
IIPOCTPAHCTBEHHBIX JAaHHBIX,
MOBBIIIASA TOYHOCTh M OMEPATHUBHOCTD
mpoiiecca OOHOBJIEHUSA

KapTorpadudyeckou MPOAYKIUU. ITU
TEXHOJIOTUU HaxoAAT IpPUMEHeHUe B
pa3inuHbIX cdepax, TaKUX Kak

ypOAHUCTUKA, CEJIbCKOE XO3SIUCTBO,
yIpaBJieHHEe TPUPOIHBIMH PECypCaMH,
MOHHUTOPHUHT Ype3BhIUANHBIX
CUTYyaIuH u obecrieueHue

HaIlMOHAJIbHOU 0€30IacCHOCTH.
Ilerp m 3amauu padOTHI.
[{enpr0 TaHHOM PabOTHI

SABJIAETCSA

n3yueHue aKTyaJIbHOCTH
HCII0JIb30BAHUS JIPOHOB 151
CIIyTHUKOBBIX  U300pakKeHud  JJiA
0OHOBJIEHUS Kaprorpagpuieckoit



MIPOJIYKITNH, a TaK)Ke OIpe/ieJIeHUe UX
IIPEUMYIIECTB ¥ BO3MOXKHOCTEH B
COBPEMEHHBIX  YCJOBHUAX.  3ajadu
pabOThI 3aKIIOYAIOTCSA B CJIEAYIOIIEM:
1. AHaju3 BO3MOKHOCTEH JIPOHOB
U CITyTHUKOBBIX TEXHOJIOTUI;

2. OuneHka 3 PEeKTUBHOCTH
NIpUMEHEHHU;
3. IIpumepsl HCII0JIb30BaHUA
TE€XHOJIOTHUH.
OcHoBHasA YacTh.
O6HOBIIEHUE KapTorpadudeckoun

MPOAYKIIMKY B COBPEMEHHOM MUpE
UrpaeT BAXKHYIO U KJIIOYEBYIO POJIb B
TOYHOM 0TOOpaKeHUU 3eMHOU
IIOBEPXHOCTU. Kaprorpaduueckue
JTaHHbIE yCTAPEBAIOT U3-3a U3MEHEHUMN
Ha MECTHOCTH, IMOCTOSAHHO MeHSETCHA

nHPaACTPYKTYPa, MIPUPO/THBIE
gJaamadTel U Jlake  TPaHUIIBI
TEPPUTOPUU.

CoBpeMeHHbBIE TEXHOJIOTUHU,
TaKhe KakK [JpPOHBI, CIIyTHUKOBBIE
CHUMKHU  BBICOKOTO  paspellleHus,

IIO3BOJISAIOT OBICTPO U 3G GEKTUBHO
OOHOBJIATH JaHHBIE, Jejlas KapTbl
0oJjiee TOYHBIMU U TIOJIE3HBIMHU. ITO
BAKHO JUUIA HaBUTAIIUH, TOPOJICKOTO
IUIAaHUPOBAHUA, criacaTeIbHBIX
oIepanui ¥ MHOTHX JIPYTUX O0JIacTei.

JIpOHBI OCHaIlleHHbIE KaMepaMu
BBICOKOTO pa3pelleHus, MOTYT JIETaTh
Ha HUBKUX BBICOTAX, (PUKCUPYA
MeJbUauIliie JIeTajii Ha 3eMHOU
IIOBEPXHOCTU. ITO OCOOEHHO IOJIE3HO
TJ1 O0OHOBJIEHUS KapT B
TPYAHOJIOCTYITHBIX MecTax TN
permoHax ¢ OBICTPO MEHSIOIINMCS
Ja”amadToM, TaKUX Kak
npubpekHble 30HBI WA PaNOHBI
I10CJIE CTUXUUHBIX Oe/ICTBUI.

CoBpeMeHHBIE
IIPEOCTABJISIOT n300parkeHus
BBICOKOTO paspelieHus, I03BOJIAA
YBHUIETh HE TOJIBKO MaKpPOU3MEHEHU s,
HO U Oojiee MeJKHe, TaKhe Kak
CTPOUTEJIBCTBO HOBBIX JIOPOT WU
ceJIbCKUX TeppuTopuii. Huke, Ha puc.1
IpUBEJleH OJAWH U3  IPUMEPOB

CIlyTHUKU
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1300paKeHUA c
0.4 M/TIUKC

CIIyTHHUKOBOTO
pasperieHuem

MIOJIyYeHHBI C IIOMOIIBIO CIIyTHHUKA

Puc.1 U300paxeHne CHUMKa BbICOKOIO
pa3pemenus co cnyrHuka EOC SAT- 1.
B CeJIbCKOM X03511CTBE
OOHOBJIEHHBbIE  KapThl  IIOMOTAIOT
pepmepam ONITUMU3UPOBATH
HCHOJIb30BAHUE PECYPCOB, TAKUX KAK
Boja u  ynoOpeHus, OJsiaromaps
TOUHOMY 3HAHUIO TPAHUIL UX IOJIEU U
XapaKTEePUCTUK MMOYBHI.

B bskosmornu kapThl UrparoT
pelmamIly0 poJb JJii MOHUTOPUHTA
JIECOB, BOJIOEMOB U IPYTUX IIPUPOJHBIX
30H. AHaIU3UpPyA  CIyTHUKOBBIE
CHUMKU JUIA oOHapy:KeHus
obessieceHUsI WIN U3MEHEHUsI YPOBHA
BOJbI B peKax, UTO IIOMOTaeT
CBOEBPEMEHHO pearupoBarThb Ha
9KoJloTUYeckrue  yrposel.  Kaprsi,
CO3/JaHHbIE ¢ HCIOJIb30BAHUEM
JJAHHBIX JIPOHOB U  CIIyTHUKOB,
IIOMOTAIOT OTCJIEKUBATh COCTOSIHUE
BOJIOEMOB U  BOJHBIX  PECYPCOB.
Hampumep, OHM MOTYyT BBIABUTH
YPOBEHb 3arpsA3HEHUsi, WN3MeHeHUs:
pycen pek 15051 COCTOsIHUE
UPPUTAIIUOHHBIX CHUCTEM, UYTO OUYEHb
BaXXHO /I TAaKUX PETruoOHOB, T7e
BOJIHBbIE PECYPCHI OTPAHUYEHHBI.

biaropapsa aTUM TEXHOJIOTUAM,

KapThl  CTAHOBATCA  HE  IIPOCTO
oToOpa’keHHeM MECTHOCTH, HO U
HHCTPYMEHTOM yIpaBJIeHus,
TTO3BOJIAIOITAM CBOEBPEMEHHO

pearupoBatb Ha H3MEHCHHUA H OaXKeE
IIPOTHO3UPOBATH UX.



3aCTpOMKa u
OBICTPO

B ropozax

MHQPACTPYKTypa
pa3BHBAIOTCA, YTO TpebyeT
IIOCTOSIHHOTO  OOHOBJIEHUSA  KapT,
YTOOBI OHU OCTABAJIMICh AKTyaIbHBIMH.
I[Ipyu »3TOM TIporecc OOHOBJIEHUA
JIOJDKEH  BBIIOJHATBCA  COIVIACHO
JEUCTBYIOIIUM  PYKOBOACTBAM |
TpeboBanusaM [3,4]. CoBpeMeHHBIE
TEXHOJIOTUHM TIO3BOJIAIOT C BBICOKOH
TOYHOCTHIO (PUKCHPOBATh HU3MEHEHUS
— OT CTPOUTEJILCTBA HOBBIX 3JIaHUU
(puc.2) u AOpOr 10 PEKOHCTPYKINU
CTapbIX KBAPTaJIOB.

Puc.2 Hcenoav3osanue OpoHa 6
npoyecce MOHUMOPUH2A
cmpoumeascmea
JIpoHBI ¢ KamMepaMu BBICOKOTO

paspelieHuss MOryT (PUKCUPOBATH
ATaIbl CTPOUTEJIHCTBA, JlaBas
BO3MOKHOCTD MIpaKTUYeCKU B
peuTbHOM BpEMEHU BHUJIETh, KakK
MeHsIeTCs 006K ropoja.
COoyTHUKOBBIE CHUMKH  BBICOKOTO
paspelieHus, TaKXKe IIOMOTaI0T
0OHaAPY>KUTh U3MEeHeHUs,
IIPOUCXOJIAIIINE Ha KPYITHBIX
TEePPUTOPUSIX, BKJIIOYASA
IIPOMBIIILJIEHHbIE 30HBI u
HOBOCTPOWKH, YTO BaXXHO JUIA
CTPATETUYECKOTO IUIAHUPOBAHUS
TOPOJIOB.
3axroueHue.

Hcnonb3oBanue JIPOHOB u
CIYTHUKOBBIX  M300pOKEHUU A
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O0OHOBJIEHUA KapTorpadpudeckoit
MPOAYKINU SBJAETCA HE TOJBKO

aKTyaJIbHBIM, HO U HEOOXOAUMBIM
[IIaroM B YCJIOBUAX COBPEMEHHBIX
upPOBBIX TE€XHOJIOTUH. At
WHCTPYMEHTHI obecrieynBarOT
ollepaTUBHOE TOJIyueHHe JIaHHBIX,
BBICOKYI0 TOYHOCTb U BO3MOXKHOCTD
oXBaTa TPYAHOIOCTYTTHBIX

TeppuTopuil. biaromaps CHHXeHUIO
3aTpaT BPEMEHH U PECYpPCOB, a TAKXKe
YIIYJIIEHUIO KavyecTBa
KapTorpaduieckoi nH@pOpMaIuu,
JlaHHbIE TEXHOJIOTUU HaXOJIAT
IIUPOKOE TPUMEHEHNE B Pa3IMIHbBIX
OTpacyAx — OT  yHpaBJeHUus
MIPUPOAHBIMU pecypcamMu 710
ypbanuctuku. BHeapeHune IpPOHOB U
CIIyTHUKOBBIX CHHUMKOB CIIOCOOCTBYET
1epexofy OT TPaZUIMOHHBIX METO/IOB

00HOBJIEHUS KapT K OoJiee
9O(PEKTUBHBIM U 3KOJOTUYECKU
YCTOUYHBBIM ITOIX01aM u
obecrieynBarOT JeTATHLHYIO
a3podOTOCHEMKY c BBICOKHM
IIPOCTPAHCTBEHHBIM  pa3pelleHueM,
YTO 0COOEHHO MOJIE3HO  JJIs
JIOKAJIbHBIX M OIlIEPAaTUBHBIX 3a/a4
Baxxnoiu 3ajlauen ocTaercs

JlaJIbHENIlee Ppa3BUTHE aAJITOPUTMOB
00pabOTKM JJAHHBIX W HWHTETrPaIus
TaKUX TEXHOJIOTUU B CYIIECTBYIOIHE
KapTtorpaduyeckrie IMpoIecchl. ITO
MMO3BOJIUT TOBBICUTH AKTyaJbHOCTb U
HaJIeKHOCTD KapTrorpaduueckoun
MIPOJIYKITNH, YIOBJIETBOPSIS
BO3pacTarolnue TpeOboBaHus 00IIecTBa
1 DKOHOMHUKHU.

AXTyasIbHOCTD HCIIOJIb30BAHUSA
JIPOHOB U CIIyTHUKOBBIX N300pakeHui
JUIT OOHOBJIEHUSI KapTorpaduueckom
MIPOJIYKITMU HEe TOJBKO OINpPaBAaHO, HO
u Heo0X0IMO IS
COBEPIIIEHCTBOBAHUS  COBPEMEHHOTO
KapTorpaduueckoro MmMpOU3BOJCTBA U
IIOBBINIIEHNU KayecTBA MPUHHMAaeMBbIX
perieHuni.

Jluteparypa.
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SURXONDARYO VILOYATI FITOTOPONIMLARINING GEOGRAFIK
ASOSLARI

Eshboyev Bexzod Tojiyevich - g.f.f.d., dotsent, Qarshi davlat universiteti
Bozorov Mansurjon Ismoil o‘g‘li - magistrant, Qarshi davlat universiteti

Annotatsiya. Mazkur
magqgolada Surxondaryo viloyatida
o‘simlik nomlari asosida shakllangan

geografik joy nomlarining
xususiyatlari haqgida soz boradi.
Shuningdek, viloyat hududidagi
fitotoponimlarning joy nomlarini
hosil qgilishdagi ahamiyati
o‘rganilgan.

Kalit so‘zlar: fitotoponim,
Chim, tol, toponimiya, Qoratut, —zor,
joy nomlari, Chilonzor, Pidana,
Jiydali.

AHHOMAauuA. B daHHoll
cmambuwe peud notidem 006
0cobeHHoCMSX 2eoepagureckux
HassaHuil MecmHocmel
CypxandapvuHckotl obaacmu,
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O6pClSOGClHHb[X Ha OcCHOB8e Ha38aHull

pacmeHuil. Taxorce u3y4anocy
3HaueHue ¢dumomononumos Ha
meppumopuu nposuHyuU 8
obpaszosaHuu 2ceozpaguueckux
Ha36aHuUll.

Kaoueswle caosea:
¢dumomononum, yum, moa,
monoHumus, Kapamym, —30p,
mononumbst, Yuaausap, Iludama,
JDicudanu.

Abstract. This article will talk
about the features of geographical
place names formed on the basis of
plant names in Surkhandarya region.
The importance of phytotoponyms in
the formation of place names in the
region has also been studied.



Key words: phytotoponym,
Chim, tol, toponymy, Karatut, —zor,
place names, Chilonzor, Pidana,
Jiydali.

Kirish. Geografik nomlar til
taraqqiyoti va turli tarixiy
sharoitlarning natijasidir. Shunday
qilib, toponimika geograflar, filologlar,
tarixchilar, arxeologlar, etnograflar
orasida tobora ommalashib bormoqda.
Geografik nomlar, birinchi navbatda,
turli xalglarning ko‘chishi, o‘zaro
ta’siri va ajdodlari yerlari haqida
ma’lumot beradi. Har qanday
geografik ob'ektga to'g'ri nom berish
doimo hal qiluvchi va dolzarb masala
bo'lib kelgan. Aslida, faqat inson
faoliyati davomida alohida ahamiyatga
ega bo'lgan yoki boshga obyektlardan
keskin farq qgiladigan va odamlarning
digqatini tortgan joylargina
nomlanadi.

Asosiy qism. Geografik nomlar
xalgning tarixi bilan chambarchas
bog‘liq bo‘lib, ularning paydo bo‘lishida
joy nomlarini yaratgan odamlarning
turmush tarzi va yashash sharoitlariga
xos xususiyatlar aks etadi. Joy nomlari
tarixiy voqealar, xalqlar migratsiyasi,
xalqaro alogalar va til taraqqiyoti bilan
bog'liq ravishda shakl va mazmuni

jihatidan o'zgarishi mumkin. Joy
nomlari ozining qadimiyligi va
barqarorligi bilan ajralib turadi.

Surxondaryo viloyatining geografik joy
nomlari esa hozirgacha yetarlicha
o‘rganilmagan.  Geografik nomlar
ma’lum bir hududning tabiiy, tarixiy,
ijtimoiy va iqtisodiy sharoitlari bilan
bogliqdir. Shuning uchun ularni
o‘rganishda hududning tabiati va tarixi
hisobga olinishi lozim. Geografik
nomlar uzoq davrlar davomida
shakllanib, vaqt o‘tishi bilan mazmuni
va shakli o‘zgarib boradi. Bundan
tashqgari, bu nomlar elat, gabila yoki
xalglarning ko‘chishi natijasida boshqa
joylarga ham o‘tib qolishi mumkin. Joy
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nomlari turli omillarga asoslangan

holda shakllanadi. Bular orasida
joyning  geografik  o‘rni, tabiiy
xususiyatlari, suv ob’ektlari bilan
bog'liq nomlar (gidronimlar),

o‘simliklar va hayvonlar nomlariga
asoslangan joy nomlari (fitotoponim va
zoonimlar) ham mavjud. Bundan
tashqari, foydali gazilmalarga bog‘liq
joy nomlari, xalq, qabila yoki urug‘lar

nomlaridan olingan  toponimlar
(etnonimlar), shaxslarning ism-
shariflari yoki tahalluslariga

asoslangan nomlar (antroponimlar)
ham mavjud. Bazi joy nomlari
afsonaviy, diniy yoki g‘aroyib vogealar
bilan bog‘liq bo‘lsa, zamonaviy ijtimoiy
va madaniy holatlarga ham asoslanishi
mumkin. Ofsimliklarga bogliq joy
nomlari (fitonimlar) mamlakatimizda
ham, boshqa davlatlarda ham keng

tarqalgan. Bunday nomlar ba’zan
o‘simliklarning aniq miqdorini
ko‘rsatadi. Ofsimliklar bilan bogliq

nomlar nafagat O‘zbekistonda, balki
boshgqa mamlakatlarda ham uchraydi.

O'simliklar bilan bogliq nomlar,
ayniqsa, mikrotoponimlarda ko‘p
uchraydi.

Surxondaryo viloyati tabiiy

geografik sharoiti murakkab bo‘lgani
sababli viloyat hududida o‘ziga xos
o‘simlik qoplami shakllangan. O‘simlik
olami insonlarning turmush tarzida
muhim ahamiyat kasb etadi. Ba’zi

dorivor o‘simliklarning xalq
tabobatidagi tutgan o‘rni muhim
ahamiyat  kasb  etganligi ham
ma’lumdir. Demakki, insoniyat

turmush tarzini o‘simliklar olamidan
ajratib qarab bo‘lmaydi. Shuningdek,
inson ham ofsimliklar ham tabiatning
ajralmas bo‘lagidir. Inson hamda
o’simlik olami o‘rtasidagi
munosabatlar bir necha bora qishloq
va aholi punktlarini nomlashda oz
ifodasini topgandir.

Joy nomlarini hosil bo‘lishida
o‘simliklar bilan bogfliq holda paydo



bo‘lgan fitotoponimlarning
Surxondaryo viloyatini deyarli barcha
hududlari orasida uchrashi mumkin.
Ushbu joy nomlaridan kelib chiqib
hududda mavjud o‘simlik dunyosini
turi, miqdori va ularning harakteri
haqgidagi ma’lumotlarga ega bo‘lish
mumkin. Shu turdagi toponimlarning
vujudga kelishida o‘simliklarni o‘ziga
xosligi bilan birga, ularning umumiy
xususiyatlari ham muhim ahamiyat
kasb etgan. O‘tmishda inson hayoti va
faoliyati o‘simlik dunyosi bilan ko‘proq
bog‘liq bo‘lganligi sababli shu turdagi
nomlar birmuncha gadimiy sanaladi.
Surxondaryo viloyatining Chorbog,
Andizli, Chim, Boytut, Gujumli,
Bog‘charbog® kabi joy nomlari ham
ko’hna tarixdan darak beradi [6].
Mutaxassislar o‘simlik nomi bilan
yasaluvchi joy nomlarida ot oflan,
mevali va mevasiz daraxt nomlari, ekin
turlari bilan bogliq o‘simlik nomlari

ishtirok etishini ta’kidlaydilar.
M.Mirakmalovning tadqiqotlariga
qgaraganda, tol (Qatortol), jiyda

(Jiydali), qayrog‘och (Beshqayrog‘och),
terak (Qo‘shterak), olma (Olmazor),
orik (O‘rikli), chinor (Mingchinor)
kabi o‘simliklar joy nomlarining
tarkibida ko‘p wuchraydi. Shunga
o‘xshash  xususiyat = Surxondaryo
viloyati joy nomlarida ham aks etgan.
Viloyatning dehqonchilik va
bog‘dorchilik  yaxshi  rivojlangan
vohalarida fitotoponimlarning katta
gismi mevali daraxtlar va ekinlar nomi
bilan bogliq holda shakllangan.
Toponimik tadqiqotlarga oid
fitotoponimlarni semantik jihatlariga
ko‘ra bir nechta guruh qilib o‘rganish

rivojlangan. Xususan, Z.Do‘simov
Xorazm toponimiyasida daraxt va
o'simlik nomi bilan ataladigan

toponimlarni fitonimik tip termini
ostida tahlil qilib borgan. Shuningdek,
tadqiqotchi ularni; ekin turlari, yovvoyi
o‘simliklar, daraxtlarning nomi bilan
atalgan fitotoponimlarni uch guruhga
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bo‘lib o‘rgangan [4]. Yuqoridagilardan
kelib chiqggan holda Surxondaryo
viloyati fitotoponimlarini daraxt yoki
o‘simliklarning turiga qarab quyidagi
guruhlarga ajratish mumkin:

1. O‘simliklar nomi bilan
ataluvchi turar joy nomlari:
Cho‘qirli (Qumgqo‘rg‘on t.), Qorayantoq
(Jarqo‘rg‘on. t.), Qizilgiyoq
(Jarqo‘rg'on. t.), Andizli (Boysun. t.)
singari.

2, Daraxt nomlari bilan
ataladigan joy nomlari: mevasiz va
meva beradigan daraxt nomlari bilan

bog‘liq joy nomlari.
Viloyatda daraxt nomlari bilan
bog‘liq  bo‘lgan toponimlarning

tarkibida terak, gayrag‘och, tol, chinor
singari daraxt turlarini ifodalovchi
go‘shimchalar ko‘rsatiladi. Jumladan,
mevasiz yoki manzarali daraxt nomlari
bilan bog‘liq joy nomlari:

-terak so‘zi bilan: Yakka terak
(Qiziriq t.), Terak (Uzun t.),

-qayrag‘och so‘zi bilan:
Qo‘shqayrag‘och, (Sariosiyo. t.),

-tol so‘zi bilan: Beshtol
(Boysun t.), Yakkatol (Boysun t.),
Majnuntol

(Uzun t.),

-chinor so‘zi bilan: Chinor
(Sariosiyo t.) Chinor (Qiziriq t.),
Mingchinor

(Oltinsoy t.),

Mevali daraxtlarning nomi bilan
ataladigan turar joy nomlari:

O‘z navbatida mevali daraxt
nomlarini meva turiga ko‘ra ham
guruhlarga boflish mumkin. Misol
uchun, -bodom so‘zi: Debodom
(Sariosiyo t.) singari. -jiyda so‘zi:
Jiydali (Denov t., Qumqo‘rg'on t.),
Chilonzor (Boysun t.), kabilar. —pista
so‘zi: Pistamozor (Sho‘rchi t.). —tut
so‘zi: Qoratut (Sherobod t.), Yakkatut
(Boysun va Oltinsoy t.). —uzum so‘zi:

Uzumzor (Oltinsoy t.) singarilar.
Surxondaryo viloyatidagi
fitotoponimlar  tahlil  qilinganda



hududda —1i, -lik, -zor qo‘shimchalari

orqali wvujudga kelgan toponimlar
viloyatdagi o‘simlik turining muayyan
miqdorini bildiradi. Bunday
nomlarning yasalishida

topoformantlarning ulushi katta bo‘lib,
eng ko‘p uchraydigan qo‘shimchali
sodda nomlar -li, -lik, -cha, -ak, -
zor, -kor, -on, -yon, -chi bilan
yasalgan varianatlarda uchraydi [3].

Fitotoponimlarda —zor affiksi
bilan bog‘liq joy nomlarining ulushi
boshqa qo‘shimchalarga nisbatan
ko‘proqdir. Shu jumladan, “Uzumzor”,
“Olmazor” (Oltinsoy tumani),
“Maysazor” (Sariosiyo tumani) kabi.
Bu kabi fitotoponimlar yordamida
muayyan hududda tarqalgan o‘simlik
turlari haqida, shu bilan birgalikda,
ayrim o‘simliklarning oz-ko‘pligi, soni,
miqdori, oldin shu turdagi o‘simlik turi
keng tarqalganligi haqida ham
ma’lumotlar olish mumkin. Xususan,
Sariosiyo  tumanidagi Yakkaterak,
Sho‘rchi tumanidagi Tolli, Boysun
tumanidagi Yakkatol singari joy
nomlari hududda ofsimlik olami
sonining cheklanganligidan dalolat
beradi. O‘simlikning ko‘p bo‘lganini
anglatuvchi  toponimlar tarkibida
“gala”, “ming”, “qator”, “top”, “xazor”
kabi so‘zlar mavjud bo‘ladi: Galabutta,
Mingo‘rik, Qatortol, To*ptol,
Xazorbog’, To‘pterak singari.

Tahlillar  shuni  bildiradiki,
o‘simlik olami turining ko‘p ekanligi bir
necha usullar orqali anglatiladi. Misol
tariqasida qishloq nomlari tarkibida —
li, -lik, -liq, -zor, -iston qo‘shimchalari
orqali tarkib topgan toponimlar ham
o‘simlik turining muayyan joyda
boshga obyektlarga nisbatan ko‘p
uchrashligini  bildiradi: Jumladan,
Pudinali (Boysun t.), Dibodom
(Sariosiyo t.), Chaqishli (Termiz va
Sherobod t.), Pashmakli (Sherobod t.)
va h.k. Ba’zida o‘simlik, yoki daraxt
turining kop boflganligi emas,
aksincha, oz bo‘lishi ham ma’lum bir
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hududni nomlashga asos bo‘lishi
mumKkin.

Bu jihat ofsha  joyning
nomlanishida motiv vazifasini

bajarishga xizmat qiladi. Hududdagi
Yettiterak, Chilonzor, Pidana, Jiydali,
Olchabuloq, Bodomzor shular
jumlasidan sanaladi.

Xulosa. Xulosa qilib aytganda
fitotoponimlar asosida shakllangan
toponimlar tahlili shu nom bilan
atalgan joy hagida ma’lum bir tasavvur
hosil qilish imkonini beradi. Bunday
nomlarda qadimiy xalqimiz
gadriyatlari, urf-odatlari ham o‘zida
aks etgandir. Bunday tipga kiruvchi joy
nomlarini tadqiq etish faqatgina
geografiya fani uchun emas, balki
biologiya, geologiya singari tabiiy
fanlar  uchun  ham gimmatli
ma’lumotlar beradi.
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O‘ZBEKISTONDA SAKRAL TURIZMNI RIVOJLANTIRISH
ISTIQBOLLARI

I.B.Safarov - Qarshi davlat universiteti Geografiya kafedrasi o‘qituvchisi

Annotatsiya. Magqolada
sakral turizmning  xususiyatlari,
uning turlari, O zbekistonda diniy
turizmning solohiyati, foydalanish
holati va istigbollari bayon qilinadi.

Kalit so‘zlar. sakral joylar,
diniy turizm, sakral turizm, ziyorat
turizma.

AHHOMmayus. B cmamve
aHaau3upyromes ocobeHHocmu
CBAWEHHbIX MeCcm U  CYWHOCMb
naaomHuuecko20 mypusma. B Hell
maroice paccmampusaromces
nomeHyuan caKpanrbHo20 mypusma 8
Y3bexucmaHe, e2o0 cocmosHue U
nepcnexmuesl pa3sumus.

Karouesuvte
cesaweHHoe Mecmo,
mypusm, cakpan
NanoMHUYecKull mypusm.

Abstract. The article analyzes
the feachures of sacred places and the
nature of pilgrimage tourism. It also
considers potential of sacred tourism
in Uzbekistan, its status and
development prospects.

caoea:
peau2uo3Hwlil
mypusm,
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Key words: sacred place,
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Diniy sig'inish bilan bog liq

bo "lgan va tabarruk deb
hisoblanadigan joylar, narsalar va
voqealar “sakral (mugaddas)”

hisoblanadi. Jahonning deyarli barcha
xalqglarida qadim zamonlardan buyon
muqgaddas qadamjolar maqomiga ega

bo ‘lgan obyektlar mavjud.
Mugqaddaslik tushunchasi Yerda oqil
insonning mavjudligi bilan

chambarchas bo g'liq. Tabiat bilan
hamjihatlikda yashagan inson tabiat

hodisalarini ilohiylashtirgan,  bu
hodisalarga sig ina boshlagan va turli
marosimlar o tkazaboshlashgan.

Shunda sayyoramizda sakral joylar
vujudga kelgan. Bunday sig iniladigan
landshaft nuqtalari — energetik
jihatdan ahamiyatli joylar
sayyoramizda juda ko'p. Diniy kult
bilan bog liq bo ‘lgan va tabarruk deb
hisoblanadigan joylar, narsalar va
vogealar “mugaddas” hisoblanadi.
“Muqaddas” ta’rifi juda qimmatli,



mazmunni  bildiradi.
Mugaddas doimo transsendentallik
(haddan tashqarilik), mistiklik
(tasavvuf) bilan bog’'liq. Dastavval,
“mugaddas” tushunchasi dinga
mansub — batamom mistik (Xudo va
ilohiy jabhaga bog "liq bo "lgan) vako "p
odamlar uchun alohida giymatga ega
bo’lgan hodisaga mansub. Tarixiy
jarayonlarga  noan’anaviy  qarash
uchun ilmiy muomalaga “sakral” (lon.
sacre yoki sakra - mugaddas,
tabarruk, ibodat, sig inish, marosim,
ilohiy, sirli) tushunchasi Kkiritilgan.
Keng manoda “sakral” — odatdagi,
kundalik (profan) narsalardan,
tushunchalardan, hodisalardan farq
giladigan  dinga, irratsionallikka,
mistikaga alogador barcha narsalarni
anglatadi. Ammo, muqaddaslikni
doimo diniy amaliyot bilan birgalikda
qarash to g ri emas. Sakral ob’yektlar
jumlasiga an’anaviy ravishda mozorlar,
kreatsiya joylari, o'lim bilan bog liq
bo’lgan voqealar sharafiga haykallar
kiradi. Shuningdek, ajdodlar kulti,
davlat hokimiyati, ijodiy daholik (va
daho bo ‘lgan shaxslar), bilim (aynigsa

ahamiyatli

mistik tushunchadagi bilim),
tabiatning buyukligi, jangovor
gahramonlik, madaniyat namoyon

bo'ladigan va boshga joylar bilan
bog'liqg obyektlar ham muqaddaslik
maqomiga ega bo lishi mumkin.
Shunday qilib, sakral maqomga ega
bo ‘lgan geografik obyektlar jumlasiga
benazir kishilarning hayoti va tarixiy
vogealar bilan bogliq joylar, memoriy
yodgorliklar, madaniy qadriyatlar
(muzey, kutubxona), nufuzli o quv
yurtlari va boshqa joylar ham qaralishi
mumkin.  Ilohiylikka  bog liglikni
taqoza etadigan diniy obyektlardan
farq qilgan holda dunyoviy sakral

obyektlar  tug’ilish,  barkamollik,
jasorat, kuch, vatan va boshqa shu kabi
toifalarga  taqaladigan  mistikaga

asoslangan (Gromov, 2005). Sakral
obyektlarga me'moriy obyektlardan
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tashqari mashhur tabiiy obyektlar
(tog'lar, g orlar, cho'ldagi belgilar,
suv havzalari (ko'llar, daryolar,
buloqglar), daraxtzorlar, hatto ayrim
daraxtlar va qadimiy toshlar ham
mansub. Insoniyat bunday madaniy,
tarixiy va tabiiy meros yodgorliklariga
“muqgaddas joylar” maqomini beradi.
Shu asosda muqaddas joylarni inson
tomonidan yaratilgan va tabiiy
muqgaddas joylarga ajratish mumkin.
Xullas, “sakral” tushunchasi
xalglarning tarixiy-madaniy
merosidagi barcha gqimmatli va juda
ahamiyatli obyektlarni qamrab oladi.
Sakrallik tushunchasi makro va
mikrokosmik  birligini  qidirilishi
sifatida juda qadim davrlardayoq
vujudga kelgan. Bu tushuncha yerda

oqil insonning mavjudligi bilan
chambarchas bo g liq.
Ajdodlarimizning ongi muqaddas

landshaft, “kuch joyi” oldida sajda
qilishdan (sig'inishdan) olamni bir
butun tushunishga tomon tadrijiy
rivojlandi. Tabiat bilan hamjihatlikda
yashagan inson tabiat hodisalarini
ilohiylashtirgan, bu hodisalarga sig “ina

boshlagan va turli ~marosimlar
o "tkazaboshlashgan. Shunda
sayyoramizda sakral joylar vujudga
kelgan. Bunday sig "iniladigan
landshaft nuqtalari — energetik
jihatdan ahamiyatli joylar
sayyoramizda juda ko "p.

Mugqaddas va mu’tabar

gadamjolar maqomiga ega bo‘lgan
obyektlar xudo irodasi bilan biror-bir
hodisa sodir bo’'lgan joylar, barcha
zamonlar va  kultlarning buyuk
avliyolari va ularning safdoshlari dafn
qilingan joylar, yo qolgan dinlarning
mugaddas joylari, ko "pyillik
ziyoratgohlar va  zohidlik  (tarki
dunyochilik) obyektlari, shuningdek
kuch joylari deb atalmish joylarda
tabiatning ko ‘rinmas kuchlari
yaratgan unikal landshatlardir[5].



Geografik nuqtai nazardan sakral
joylar diniy funksiyani bajaradigan
tabiiy-antropogen geosistemalar
bo'lib, wular Dbirinchi navbatda
insoniyatning diniy ehtiyojlari bilan
bog'liq bo "1gan, shuningdek aholining
muayyan toifasiga mansub
kishilarning bunday joylar bilan
munosabatda bolishga intilishishiga
sabab boladigan ziyorat qilinadigan
obyektlardir. Hududiy hosilalarning
bunday toifasi insoniyat
rivojlanishining har bir bosqichda
mavjud bo’'lgan “muqaddas joylar”
tushunchasiga to g ri keladi va barcha
hozirgi dinlarda mavjud.

V.L.Ogudin (2003) qadrlanadigan
obyektlarni shu hududga yaqin
joylarda yashaydigan aholi uchun
bajaradigan quydagi 6 ta funksiyasini
ajratadi:

v birlashtiruvchi (konsolidatsiya)
funksiya — urug dosh guruh yoki diniy
jamoaning  a’zolari  yashaydigan
muayyan bir hududning shartli
markazi sifatida mavjud bo'lgan kult
obyekti;

v’ vositachi (mediator) funksiya —
kult obyekti inson va xudo o rtasida
olamning tuzilmasida vositachi rolini
o ynaydi;

v to plovchi (kommunikativ)
funksiya — kult obyekti ijtimoiy hayot
markazi bo "ladi;

v himoya (protektorlik) funksiyasi
— obyekt yoki uning ortida turgan
kuchlar muayyan hududda yashovchi
yoki muayyan sotsial guruhga kiruvchi
kishilarni himoya qiladi;

v" davolovchi (shifobaxshlik)
funksiya — obyekt sog’lomlashuvga
imkon beradi;

v’ tabiatni muhofazalovchi
funksiya — obyekt atrof hududdagi
hayvon va o’simliklarni asrashga va
ko "paytirishga imkon beradi.[6]

Dunyo dinlarining har biri
muqaddaslikni qadrlashga asoslangan,
madaniy landshaftdagi muqaddaslik
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toifasidagi muayyan obyektlar bilan

bog'lagan holda yer maskani
to'g'risida tasavvur beradi va
geografik  obyektlar = muqaddaslik

maqomini oladi. Vaqt o'tishi bilan
vujudga keladigan “muqgaddas joylar”
sakral geografiyaning asosiy
elementlaridir. Kartalarda aks etgan
maskanlarning  tashqi ko ‘rinishi
siyosiy yoki diniy garashlarga bogliq
holda o "zgaradi.

Diniy qarashlar sakral
geografiyani  (sacred  geography,
cakpanbHasa reorpacdusa) shakllantirdi
va u integral fan sifatida sekin-asta
tadqiqotning alohida, mustaqil
sohasiga aylanib bormoqda, sakral
geografik tadqiqotlar esa tobora
dolbzarblashmoqda. Sakral geografiya
— geografiya fanlari tizimida faol
rivojlanayotgan ilmiy yo "nalish bo "lib,
ichki ziyoratchilik (mugaddas joylarni
ziyorat qilish) va bilib olish turuzmini
rivojlantirish, alogalarni
mustahkamlash, salomatlikni va
kishilarning ma’naviy hayotini
yaxshilash, vatanparvarlik ruhida
tarbiyalash uning vazifalaridan biridir.
Sakral geografiya — geografiya fanlari
tizimida faol rivojlanayotgan uning
vazifalaridan biri — ichki ziyorat va
bilish turizmini rivojlantirish,
vatanparvarlikni tarbiyalash,
kishilarning salomatligini va ma’naviy
hayotini yaxshilashdan iborat.[1]

Sakral geografiya —
sayyoramizdagi mugaddaslik
toifasidagi muayyan obyektlarning
0 zaro munosabatini aniqlash
to grisidagi bilimlar tizimi bo'lib, u
hududiy tasavvurlarning ayrim
turlarini - diniy tizimlardagi hududiy
tasavvurlar shakllanishining
gonuniyatlarini  o'rganadi. Uning
o rganish obyektlari — turli xalglar va
dinlarning kishilari muqaddas deb
hisoblaydigan barcha joylar va
narsalardir. Sakral geografiyaning
vazifalaridan biri muqaddas, alohida



e’zozlanadigan joylarni, kishilarning
muayyan hamjamiyati nazarida ilohiy
ahamiyat kasb etadigan diniy
yodgorliklarni o°rganishdan iborat.
Sakral geografiya siyosiy chegaralarga
ega emas. Masalan, musulmonlar
uchun ahamiyatli bolgan
ziyoratgohlar  sharqning ko pgina
joylarida joylashgan. Shu sababli sakral
geografiya o zining tarmoqlari orqali
Yer sharining turli gismlarini bo g lab
turadi. va xilma-xillikdagi diniy birlikni
ko “rsatadi.

Ichki va tashqi ziyorat (mugaddas
joylarni ziyorat qilish) va bilib olish
turizmini  rivojlantirish, alogalarni
mustahkamlash, salomatlikni va
kishilarning ma’naviy hayotini
yaxshilash, vatanparvarlik ruhida
tarbiyalash  sakral geografiyaning
vazifalaridan biridir.

Sobiq SSSRda sakral geografiya
ilmiy yo'nalish sifatida batamom
mabjud emas edi. Ateistik
mustabidlikdan ozod bo "Igandan keyin
Rossiya federatsiyasi, Belorus, Gruziya,
Qozog iston, Qirg iziston, Tojikiston,
Ukraina kabi mamlakatlarida sakral-
geografik tadqiqotlarga qiziqish ortdi.
Masalan, Qirg'istonda sakral joylar
kartasi tuzildi, unga 1100 dan ziyod
sakral joylar kiritildi, Qozog istonda
uch tilda Qozog istonning sakral
obyektlari to'g risida kitoblar nashr
etildi. “Qozog istonning umummilliy
ahamiyatga ega Dbo'lgan sakral
obyeklari” kitobida tabiiy merosning
alohida gqadrlanadigan yodgorliklari,
arxeologik yodgorliklar va o'rta asr
shahar  markazlari, sig iniladigan
joylar bo“lgan diniy va kult obyektlari,
tarixiy shaxslar bilan bogliq bo ‘lgan
sakral joylar va tarixiy va siyosiy
vogealar bilan bog liq bo lgan 185 ta
sakral joylar tavsiflangan.
Qozog istonda “Sakral Qozog iston”
ilmiy - tadqiqot markazi tashkil etilgan.
Ammo Yevropa va boshqa
mamlakatlardagiga  nisbatan  bu
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mamlakatlarda  sakral = geografik
tadqgiqotlar ancha past.
Mustaqillik yillarida

O zbekistonda ham ajdodlarimizning
muqgaddas dini bo’lgan islomning
jamiyatimizdagi o rnini qayta tiklash
bo "yicha ulkan ishlar amalga oshirildi.
Sakral geografik tadqiqotlar so ngi
yillarda dunyoda katta e’tibor qozondi.
Yevropada “sakral turizm”ning kuchli
ogimini yuzaga keltirgan o nlab yo'l

ko rsatkichlar nashr etildi. Turli
mamlakatlarda olib  borilayotgan
tadqiqotlar sakral geografiyani
o rganishning istigbolli ekanligini
ko "rsatmoqda.

Diniy turizm deb bilim orttirish va
ma’rifiy maqgsadlarda diniy sayyohlar
uchun odatdagi muhit doirasidan
tashqaridagi ziyoratgohlarni
(markazlar, muqaddas joylar) borib
ko'rish uchun qilinadigan sayohat
tushuniladi. Diniy turizm hozirgi
paytda turizmning eng qadimiy va eng
kam sonli turidir. Diniy turizmning ikki
turi — asl ziyorat turi va ekskursiya-
bilish turi farqlanadi. Sakral turizm
turizmning eng qadimiy va ayni paytda
eng yangi turi hisoblanadi. Sakral
turizmning ildizlari ziyoratga borib
taqaladi. Ziyorat sakral ahamiyatli
joylarga sig "inish magsadida
gilinadigan = sayyohatdir. = Ziyorat
an’analarining rivojlanishi  barcha
asosiy dinlar uchun xos. Makka va
Madina musulmonlarning, muqaddas
yeri (Quddus-Iyerusalim), Afon, Rim,
Kompostella, Valaam xrestianlarning,
Ilahobod va Varanasi hindularning,
Lxass lamaistlarning, Nara buddistlar
va sintoislarning bosh ziyoratgohlari
hisoblanadi. Mavjud ma’lumotlariga
ko "ra, har yil 200 mln.dan ziyod kishi
ziyorat qilishadi. Sakral turizm
dasturini ishlab chiqishda yil vaqtlari
(ommaviy hordiq davriga, diniy
bayramlarga va b), ishtirokchilarning
soni va tarkibi (individual, oilaviy va
guruhiy), borib ko ‘riladigan obyektlar



(arxitektura-kult inshootlari),
shuningdek tabiatning sakral
yodgorliklari (suv havzalari, g orlar,
toglar, daraxtzorlar va b.) bo “yicha va
geografik belgiga (mahalliy, regional,
rayonlararo, millat, internatsional)
hamda davomiyligiga ko 'ra (uzoq va
gisqa muddatli) ko “rsatkichlar hisobga
olinadi.

Islomda Makka va Madina
shaharlari ziyorat turizmining (haj)
bosh shaharlaridir. Bundan tashqari
Quddus (Moria tog idagi Xalifa Umar
maschiti), Istambul (Moviy machit),
Damashq (Ummaviylar = machiti),
Bag dod (Oltin maschit), Qohira (Ibn
Tulun va sulton Hasan maschiti) va
Dehli (Qutb Minor minorasi va Quvvat
ul Islom maschiti) ham
musulmonlarning muhim muqaddas
ziyoratgohlaridir.[2]

Mamlakatimiz va viloyatlarning
sotsial-igtisodiy rivojlantirish uchun
yangi salohiyatni qidirish doirasida
regional  turizm = nazariy-ma’rifiy
bosqichdan amalga oshirish bosqichga
o tmoqda va sakral turizmga alohida
e'tibor qaratilmoqda. Hozirgi paytda
mamlakatimizda regional turizmni
rivojlantirishga e’tibor kuchaytirildi,
Prezidentimiz Sh.M.Mirziyoyev 2017-
yil 22-dekabrdagi Oliy Majlisga
Murojaatnomasida mamlakatimizda
turizmning boshqga tarmoglari qatorida
ziyorat turizmiga ham jiddiy e’tiborni
qaratish lozimligi ta’kidlangan. Amalda
sakral turizmga dinga, turli xildagi
mistikaga va tushuntirib berishni
imkoni yo q hodisalar va an’analarga
bog'lig bo'lgan turistik xizmatlarning
barcha turlari kiritiladi.

Hududlarni rivojlantirish
konsepsiyalarida sakral turizmning
o'rni bir qator holatlarga bog'liq
bo’lib, wular tarixga va tabiatga,
shuningdek inson omiliga bogliq
bo’lgan holda tasniflanishi mumkin.
Jumladan diniy gadamjolarning, diniy
madaniyat yodgorliklarining va sakral
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tabiatning mavjudligiga, aholining
diniy-ma’naviy = ahvoliga  bog liq.
Sakral turizmni rivojlantirish uchun
ko pyillik ma’naviy an’analarning
mavjudligi muhim omidir.

Ommaviy turizmdan farq qilgan
holda sakral turizmning region uchun
asosiy sotsial-iqtisodiy afzalligi
to g 'ridan-to'g'ri foyda olish emas,
balki hududda yashaydigan aholi
uchun sakral dasturlarning sotsial-
psixologik va pedagogik
sinergiyadadir. Bu yerda fuqoraviy
mas’uliyatni oshirishda, madaniyat va
ma'naviyatni  shakllantirish, yosh
avlodga yo naltirilgan tarbiyaviy ish
to g risida bormoqda.

Alohida ahamiyatga ega bo lgan
sakral obyektlar bu joylardan uzoqda,
boshqga shaharlarda va mamlakatlarda
yashaydigan o°zga madaniy-tarixiy
an’analarga ega bo'lgan kishilarning
e’tiborini tortadi. Bu hodisa gadimdan
ziyoratchilar va qiziquvchan odamlar
oqimini hosil gilgan, keyinchalik ularga
dunyoviy  turistlar oqimi  ham
qo shilgan hamda bunday obyektlar
joylashgan mamlakatlar byudjetiga
katta ulush qo“shishgan. Bu hodisani
turistik tarmoqning tizim hosil giluvchi
qgismi deb hisoblansa, uning yoshlarni
vatanparvarlik tarbiyasi va mamlakat
xalqlarini jipslashtirsh bilan bog liq
bo'lgan muhim tarkibiy qismi
ekanligiga e’tibor bermaslik mumkin
emas.

Mamlakatimizda yuzlab mahalliy
sakral ahamiyatga ega bo’'lgan
yodgorliklar va tabily obyektlar
(buloglar, toshlar, ko llar, daraxtlar)
mavjud. Kishilar ziyorat qiladigan
muqgaddas va tabarruk diniy joylar
tarmog’idan iborat. Ro "yxatini tuzish,
ularning asosiy belgilarini tavsiflash va
h.k. Ammo ularning to'liq ro yxati
olinmagan, xususiyatlari ilmiy jihatdan
o rganilmagan.

Foydalanilgan
ro‘yxati
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Annotatsiya. Hozirgi kunga
kelib  xalq  xojaligining  turli
yonalishlarida, aynigsa  qishloq
xojalik xaritalardan foydalanishda
zamonaviy GAT dasturlaridan keng
foydalangan holda aniglik darajasi
yugori bo’lgan elektron ragamli
kartalarni yaratish texnologiyasi
yo‘lga go‘yildi. Shu bilan bir gatorda
tuproq  bal-banitetining  raqamli
kartalari ham ArcGIS kabi kompyuter
dasturlarida bajarilmogda.
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Kalit so’zlar. GAT, elektron

xaritalar, ArcGIS, bal-banitet,

geoaxborot, tuproq klassifikatsiyasi.
AHHOMauus. Ha
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b6anrvbaHumema maxoce
coCcmasAnlomess 8 KOMNbHMEPHbBIX
npozpammax muna ArcGIS.

Kaouesnble caosa. I'"cC,
3/1eKMpPOHHDbBLe xkapmst,  ArcGIS,
boHumem bana, 2eouH@popmayus,

Kaaccuguxkauus nous.

Abstract. Currently, in various
areas of the national economy,
especially in the use of agricultural
maps, the technology of creating high-
precision electronic digital maps has
been established, using modern GIS
programs. At the same time, digital
maps of soil salinity are also being
created in computer programs such as
ArcGIS.

Key words: GIS, -electronic
maps, ArcGIS, credit score,
geoinformation, classification of soil.

Respublikamizning qishloq
xoYjaligida keyingi paytlarda yuzaga
kelayotgan salbiy igtisodiy
qiyinchiliklar tuproglarning
sho‘rlanish jarayonlarini rivojlanishiga
olib bordi. Bunday sezilarli darajadagi
yomonlashuv tufayli ekologik ingiroz,
yerdan foydalanishni optimallashtirish
va sho‘rlanishga uchragan hududlarni
tiklash magqsadida geoaxborot
texnologiyalaridan foydalanish muhim
ahamiyatga ega hisoblanadi.

Hududimiz yer resurslaridan
oqilona foydalanish muammolarini hal
qilishda, yuqori sifatli tuproglarning
sho‘rlanish xaritalarini tuzish muhim
ahamiyat kasb etadi hamda ularni
yaratish jarayoni ko‘p vaqt va mablag’
talab qiladi. Zamonaviy geoaxborot

tizimlaridan foydalanish orqali bu
ishlarni tezlashtirish va
samaradorligini  oshirish mumkin.

Bunday xaritalarni tuzishda an’anaviy
usullar va yondashuvlar endi talab
darajasida unchalik ahamiyatga ega
emas. Tabiiyki, turli ilmiy
yondashuvlarni umumiy tushunchaga
birlashtirishga  imkon  beradigan
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yagona metodologik bazani yaratish
zarurati tugfladi. Bunda geoaxborot
texnologiyalarining ahamiyati shundan
iboratki, ma’lumotlarni matnli,
jadvalli, grafik, usullarda tasvirlashdan
iborat.

Tadqiqot ob’ekti va tasnifi.
Har qanday hududni o‘zlashtirishda
yerdan foydalanish tizimi yerlarning
resurs salohiyatiga mos kelishi kerak,
bu qo‘shimcha investitsiyalarsiz
landshaftlarning barqgarorligi
tushuniladi va kiruvchi ekologik
ogibatlar ehtimoli nolga intiladi.
Tadqgiqot ob’ekti sifatida sho‘rlangan
tuproqni oladigan bo‘lsak, sho‘rlangan
tuproq deganda tarkibida 0,3 % dan
ko‘p migdorda suvda oson eriydigan va
qgishlog xofalik ekinlariga ta’sir
giladigan tuzlar bo‘lgan tuproqlar
tushuniladi.

Tuproq tarkibidagi tuzni
kamaytirishga oid tadbirlar me’yorini
va amalga oshirish davrlarini belgilash
tuprogning sho‘rlanish  darajasiga
asoslanadi. Tuproqglarni sho‘rlanish
darajasiga qarab guruhlarga ajratish

sho‘rlanish tasnifi (klassifikatsiyasi)
deyiladi. O‘zbekiston hududida
tarqalgan  tuproqlar sho‘rlanish
darajasiga qarab quyidagilarga
bo‘linadi.
1-jadval
Sulfatli — xlorli Xlorli — sulfatli
Sho‘rlanish sho‘rlangan tuproq sho‘rlangan tuproq
darajasi Xlor — Jami Xlor — Jami
ion tuzlar ion tuzlar
Sho‘rlanmagan (()1';11 0.25 dan (:1';11 0.3 dan
k kam kam
am kam
Kam sho‘rlangan 0.01- 0.25 - 0.01-
0.3-1.0
0.04 0.50 0.04
Ofrtacha 0.04 - 0.04 -
sho‘rlangan 0.20 | 9950°10 0.20 1.0-2.0
Kuchli sho‘rlangan
va sho‘rxok 0.20 1.0 0.20 2.0
Tadqiqot natijalari. Xaritaga

tushirilayotgan tuproqlarning aniqlik
darajasi tekshirishlarning masshtabiga

bogliq bolib,
magqsad

qo‘yilgan

va

uning kattaligiga,

vazifalar,




xo%jalikning ixtisosiga, tabiiy
sharoitlarga qarab belgilanadi.
Hududning relyefi, o‘simlik qoplami
gancha xilma-xil bo‘lsa, tuproglari ham

shunchalik xilma-xil bo‘ladi. Ularni
tekshirish shunchalik katta
masshtabda olib boriladi. Tuproq

xaritalari quyidagi xillarga ajraladi:

1. Mukammal xaritalar,
masshtabi - 1:200 dan 1:5000 gacha.

2. Yirik masshtabli xaritalar,
masshtabi - 1:10000 dan 1:50000
gacha.

3. Ofrta masshtabli xaritalar,
masshtabi -1:100000 dan 1:300000
gacha.

4. Mayda masshtabli xaritalar,
masshtabi - 1:300000 dan katta.
Ma’lumotlar, ayrim hollarda, alohida
yerlarning yer resurslarini tahlil
qilishda, tuproq xossalari haqidagi
ma’lumotlar tuproq xaritasi fayllari
bilan bog’lanmaydi, balki tuprogni dala
o‘rganish ma’lumotlari yordamida
ekstrapolyatsiya qilinadi. Bundan
tashqgari yil yakuni bo‘yicha tuzilgan
tuprogning statistik ko‘rsatkichlari
bevosita kompyuter dasturiga
integratsiya qilinadi. (2-jadval)

2
7.7

ko‘rsatilgani kabi
statistik ~ ma’lumotlar
dasturida  yaratilayotgan
tuproq  bal-baniteti  xaritasining
atributiv.  ma’lumotlariga  kiritiladi
hamda rang-tasvir va miqdorli-rang
kabi xarita tuzish usullari yordamida
kompanovka qilinadi.

Yuqoridagi
jamlangan
ArcGIS

|L1

1-rasm. ArcGIS dasturida
ishlangan tuproq bal-baniteti
xaritasining kompanovkasi

Bunday elektron xarita har bir
massivlar bo‘yicha, fermer xo%aliklari
bo‘yicha va har bir qishloq xo%jalik
yerlari bo‘yicha ishlab chiqgiladi. Bunda
har bir massiv yer tuzuvchilari o’ziga
biriktirilgan hudud haqidagi
ma’lumotlarni to‘playdilar va tumanga
taqdim qiladi. Tuman yer resurslari va
davlat kadastri bo‘limida bir yoki ikkita
mutaxasis u ma’lumotlarni

kompyuterga Kkiritadilar va to‘liq
axborot ishlab chigarish
jarayonlarning bajarilishini

ta’minlaydi.

E’tiborli ahamiyatga ega bo‘lgan
qishloq xo‘jaligi sohasida, aynigsa yer
resurslaridan foydalanishda, ijtimoiy-
iqtisodiy islohotlarni amalga
oshirishda bunday ishlarni
tashkillashtirish muhim ahamiyatga
ega ekanligi belgilangan. Tuproq bal-
baniteti xaritalarini tuzishda GAT
dasturlaridan foydalanib,
hududlarning tabily va ijtimoiy-
iqgtisodiy  sharoitlarini  yaxshilash,
yerlar unumdorligini oshirish, bunday
xaritalarni tuzish natijasida kelgusi
yillardagi  yerlarning  holatlarini
pragnozlash hamda ilg'or fan
yutuqglarini qo‘llash asosida erishish
mumkin. Ushbu turoqglarni
klassifikatsiyalash ~ hisobini  olish
vazifasini bajarish natijasida esa ilmiy
tahlil qilish imkoni yaratiladi. Tahlil
natijjalari esa  bizga  kelajakni
anglashimizga yordam beradi.

GAT texnologiyalari asosida
tuproq  xaritalarini  kompyuterda
modellashtirish ~ tuprogni  oqilona



boshqarishning asosiy usuli
hisoblanadi. Kartografik
modellashtirish ~ ob’yekti  tuproq,

agrolandshaft va topografik xaritalar
asosida tuzilgan potensial hosildorlikni
baholash xaritasi bo‘ladi. Ushbu
xaritada tasnifga muvofiq tuproqlar
viloyatlargaga ajratilib tasvirlandi.
Modellashtirish natijalari tadqiqot
natijasida qishloq xo%aligi yerlaridan
foydalanish tizimini yanada iqtisodiy
modellashtirish uchun asos sifatida
ko‘rib chiqiladi, bu esa kelgusi yillarda
qgishloq xo‘jaligi yerlarining holati va
undan samarali foydalanish to‘g‘risida
to‘liq tasavvur beradi.
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Annotatsiya. XX asr mojizasi
1957-yilda Yerning birinchi sun’iy

yo‘ldoshi uchirilganidan beri
insoniyat fazoni tadqiq etishga yangi
davrni  boshlab  berdi. Sun’y
yo’ldoshlar nafaqat kundalik
hayotimizning ajralmas  qismiga
aylandi, balki fan va texnologiyadan
tortib, xavfsizlik va
kommunikatsiyalargacha bolgan

koplab sohalarni ham o’zgartirdi.
Hozirgi kunda insoniyat olamida
fotosuratlar, aerofotosuratlar  va
kosmik suratlar orqali yerni kuzatib
va uni o‘rganish, suratga olish va
masofadan zondlash tushunchalari

paydo  bolgan.  Yugqoridagilarni
inobatga olgan holda quyidagi
magqgolada yerni koinotdan o‘rganish
usullari bo‘yicha gisqacha

ma’lumotlar keltirilgan.

Kalit so‘zlar: Yer, sun’iy
yoldoshlar, GPS, GNSS, ilmiy-
tadqigotlar, texnologik taraqqiyot,

kuzatish ussullari, kosmik suratlar va
kosmik monitoring.

AHHomauusa. Yydo 20 eexa: c
MomeHma aanycka nepeozo
cnymuuka 3emau 68 1957 200y
Yenogeuecmeo HAUA10 HOBYH 3Py
oceoeHus kocmoca. Cnymuuxku He
moAbKO  cmaau  Heomwoeemaemotl
yacmowio Hauell n08ce0He8HOU HCU3HU,
HO U npousgeau pesoarUU) 80
MHO2UX obaacmsax, om Hayku u
mexHuxu do bezonacHocmu u cesasu. B
Haule e8pemsi 8 uen0eevuecKoM Mupe
NnoABUAUCHL KOHUenuuu HabawodeHus u

u3yveHus1 3emMau € NOMOWDBIO
gdomoepaguil, aspodomocHUMKO8 U
KOCMUYUECKUX domoepaduili,
gomoepauu u OUCMAHUUOHHOZ20
30HOUpOBAHUAL. Yuumwieasn
ebllUleus3noxHceHHoe, 8  caedyroulell
cmamve npedcmasneHvl Kpamkue

91

ceedeHUsl 0 Memooax uccaedosaus
3emau u3 kocmoca.

Kanouesble caosa: 3emas,
cnymHuku, GPS, T'HCC, Hay4Hble
uccnedosaHus, mexHo02UYecKue
paspabomxu, memoodsbt HabawdeHus,
Kocmuveckas ¢domoepagpusn u
KoCcMUYecKull MOHUMOPUHE.

Abstract. The miracle of the
20th century has ushered in a new era
in human space exploration since the
launch of the first artificial satellite of
the Earth in 1957. Satellites have not
only become an integral part of our
daily lives, but have also changed

many areas, from science and
technology to security and
communications. Nowadays, the

concepts of observing and studying the
Earth through photographs, aerial
photographs and space images,
photography and remote sensing have
emerged in the human world. Taking
the above into account, the following
article provides brief information on
the methods of studying the Earth
from space.

Keywords: Earth, satellites,
GPS, GNSS, scientific research,
technological developments, methods
of navigation, space photography and
space monitoring.

Kosmis sohani rivojlantirish
magqgsadida respublikamizda 2025 yil
13-yanvarda “Kosmik faoliyat
to‘g‘risida”gi (O‘RQ-1017-sonli) Qonun
gabul qilindi.Qonun kosmik faoliyat
sohasidagi munosabatlarni tartibga
soladi. Kosmik faoliyatni amalga
oshirishning asosiy maqgsadlaridan biri
O‘zbekistonning barqaror ijtimoiy-
igtisodiy ~ rivojlanishiga, = mudofaa
qobiliyatini va xavfsizligini
mustahkamlashga ko‘maklashish
hisoblanadi. Vazirlar Mahkamasi
kosmik faoliyat sohasidagi yagona



davlat siyosati amalga oshirilishini
ta'minlaydi. Kosmik tadqiqotlar va
texnologiyalar agentligi kosmik faoliyat
sohasidagi maxsus vakolatli davlat
organidir. Mudofaa vazirligi mamlakat
mudofaasi va xavfsizligi manfaatlarini
kozlagan holda, kosmik faoliyat
imkoniyatlaridan foydalanadi,
shuningdek harbiy kosmik
texnologiyalarni  yaratish  bo‘yicha
ishlarni tashkil etadi.

Quyidagilar kosmik tizimlarning
turlari jumlasiga kiradi:

yerni  masofadan
zondlash;
* kosmik monitoring;
* davlat kosmik
monitoringi;
* kosmik aloga tizimi;
+ yuqori aniqlikdagi
sun’iy yoldosh  navigatsiya
tizimi;
kosmik  tizimlarning ilmiy,

igtisodiy, ekologiyaga, axborotga va
tijoratga oid magsadlarda, shuningdek
O‘zbekistonning xalqaro
shartnomalariga muvofiq yaratilgan
boshqa turlari.

Hozir kunda yerni koinotdan
o‘rganish su'niy yo‘ldoshlar orqali
olimlar tamonidan keng o‘rganilmoqda
bu esa ilmiy-tadqqiqot ishlarida yangi
kashfiyotlarni ochib bermoqda. Yerni
koinotdan  o‘rganishning quyidagi
usullari mavjud.

+ Optik usullar

+ Brauzer usullari

+ Radiotexnika
usullari

Masofadan  zondlash  orqali
atmosferani o‘rganishning usullari.

o‘rganish
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Optik usullar:
masofadanzondlashda eng  kop
tarqalgan. Optik diapazonda
o‘simliklarning holatini baholashga

imkon beradigan xlorofillni yutish
chizig‘i mavjud. Biroq, bu usullardan
foydalanish uchun muhim to‘siq
bulutlilikdir. Radar usullari har ganday
ob-havoga mos keladi va shuningdek,
0’z qo‘llanilish sohalariga ega masalan,
muz qoplamini kuzatish, yerni o‘lchash
va boshqalar. Kosmosdan Yerning
birinchi tasvirlari kamera yordamida
olingan, bu usul bugungi kunda ham
go‘llaniladi. Fotosuratga ega Resurs-
F1M sun'iy yo‘ldoshi (Rossiya) Yerni
to’lgin uzunligi 0,4 dan 0,9 mkm gacha
bolgan diapazonda suratga olish
imkonini beradi. Kosmosdan olingan
tasvirlar Yerga tushiriladi va qayta
ishlab chiqgiladi. Tasvirni tahlil qilish
odatda proyeksiya uskunalari
yordamida vizual tarzda amalga
oshiriladi, bu esa rangli fotografik
nashrlarni olish imkonini beradi. Usul
tasvirni qurishning yuqori geometrik
aniqligini  ta’minlaydi, = rasmlarni
kattalashtirish ham mumkin. Biroq u
zaif ta’sirchanlikka ega, tasvir ragamli
shaklda emas, balki fotosuratlar
shaklida taqdim etiladi, shuningdek
spektral diapazon Kko‘rinadigan va
yaqin-IR bilan cheklangan.

Brauzer usullari: bu
kamchiliklardan holi. Silindrsimon
skanerlash skanerida nuqta
fotodetektori bo‘lgan linzalar mavjud.
Ob’ektiv  oldida oyna tebranish
(aylanadi) va uning aksi
fotodetektorga tushadi. (2-rasm) Oyna
tebranib (aylansa) va qurilma Yerdan
yuqorida harakatlansa, ko‘zgu hozirda
yo‘naltirilgan yer yuzasining o‘sha
gismining yoritilishiga mutanosib
bo‘lgan signalning chiziqli o‘qilishi
sodir bo’ladi. Fotodetektorda
linzalarning fokus tekisligida sensor
(fotomultiplikator trubkasi, fotodiod,
fotorezistor) mavjud. Fotodiod



yordamida ultrabinafsha, ko’rinadigan
va yaqin infraqizil diapazonlarda
nurlanish qayd etiladi, fotorezistor
yordamida termal IQ diapazonidagi
nurlanish qayd etiladi va Yer
yuzasining  harorati  baholanadi.
Raqgamli shakldagi skaner ma'lumotlari
sun'iy yo’ldoshdan radiokanal orqali
real vaqt rejimida uzatiladi yoki bort
xotira qurilmasiga yozib olinadi. Yerda
u kompyuterda qayta ishlanadi.

Suniy yo’ldosh

Tebranish
(aylanuvchi)
oyna

Harakat
yo’'nalishi

2-rasm Silindrsimon skanerlash
sxemast

Chiziqgli skaner (3-rasm) zaryad bilan
bolangan qurilmalarda (ZBQ) - ZBQ
chizigi yoki bir nechta shunga o‘xshash
chiziglardagi chiziqda joylashgan sobit
fotosensitiv elementlarni o‘z ichiga
oladi. Ushbu qurilmalarning elektron
“to‘ldirilishi” ofis va maishiy maqsadlar
uchun keng tarqalgan tekis
skanerlarning jihozlaridan unchalik
farq qilmaydi. Zaryadlash aloqasi
bolgan qurilmalardagi o‘lchagichlar
2500 dan 14000 gacha yorug'likka
sezgir elementlar (piksellar), analog-
ragqamli konvertor va boshqa ba'zi
tugunlarga ega. Chiziqli skanerlar
harakatlanuvchi gismlarga ega emas va
dizayni oddiy.

Suniy yo'ldosh

Harakat
yo’nalishi
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3-rasm. Chiziqli tozalash uchun
skanerlash sxemasi

Radiotexnika usullari: Tabiiy
muhitni  masofaviy = zondlashning
passiv usullari bilan bir gatorda faol
usullar qo‘llaniladi. Bunday holda,
sun’iy yo‘ldosh Yerga yuboriladigan
o‘ziga xos energiya manbai bilan
jihozlangan (lazer, radar uzatgich);
sun’iy yo‘ldosh uskunasi aks ettirilgan
signalni gayd qiladi. Koinotdan Yer
radarlari masofadan zondlashning
muhim yo‘nalishi bo‘lib, u optik passiv
va faol usullarga nisbatan bir qator
afzalliklarga ega. Xususan, bu bulutlar
orqali va tunda deyarli bir xil fazoviy
o‘lchamlari bilan pastki sirtni ko‘rish
imkonini beradi. Kosmik radarlar
mikroto‘lqinli diapazonda, odatda 10
sm dan qisqa tolgin wuzunligida
ishlaydi. Optik diapazonda b‘lgani kabi,
atmosfera oynalari ham qo‘llaniladi.
Masalan, kislorod 1,35 sm va suv
bug‘ining 5 mm assimilyatsiya qilish
liniyalari yaqinida ish olib borilmaydi.
Radar sun’iy yo‘ldosh bilan birga
harakat qiladi, signalni satr bo’yicha
ketma-ket o‘qiydi va har xil sirt
maydonlarining aks etishiga
mutanosib ravishda intensivlik bilan
o‘qiydi. Chiziglar, optik diapazonning
skanerlarida bo‘lgani kabi, sun’iy
yo‘ldosh harakati bo‘ylab joylashgan bu
shuni anglatadiki, aks ettirilgan
signallarni to‘playdigan bunday radar
stantsiyasining antennasi aniq lateral
yo‘nalishda joylashgan bo‘lishi kerak,
shuning uchun bunday qurilmalar “yon
skanerlash radar stantsiyalari” deb
ataladi. Bu radarda ikkita antenna
bo‘lishi mumkin biri o‘ngga, ikkinchisi
esa chapga qaraydi, sun’iy yo‘ldosh
ostidagi maydon ko‘rinmay qoladi.

Masofadan zondlash orqali
atmosferani o‘rganishning
usullari: Sun’iy Yer sun’iy yo‘ldoshlari
nafaqat quruqlik, suv havzalari va
bulutlarni koinotdan kuzatish, balki



optik  spektroskopiya  yordamida
ma’lum gazlar  va aerozollar
kontsentratsiyasini aniglash imkonini
beradi. @ Tabiiy va  antropogen

aralashmalar hududlarning mabhalliy
ifloslanishiga olib keladi, ammo ular
butun dunyo bo‘ylab havo oqgimlari
orqali olib o‘tishi mumkin. Masalan,

Norilsk konining atmosferaga
emissiyasi eritish zavodlari Alyaska va
Kanadada  ko‘rinadi, Yaponiyada

Xitoyda sanoat chiqindilari tufayli
kislotali yomg'‘irlar bor. Atmosferaning
global ifloslanishini aniglashda asosiy
rol sun’iy yolldosh  usullariga
yuklangan.

Yo‘ldosh spektrofotometrlari iz gazlari,

CO- va aerozollarning tarkibini
baholash uchun ishlatiladi.
Ko‘rinadigan diapazondagi

spektrofotometrlar orqaga tarqalgan
quyosh nurlanishining intensivligini
qayd etadi. IQ spektrofotometrlari Yer
yuzasidan va bulutlardan atmosfera
orqali uzatiladigan issiglik
nurlanishining intensivligini qayd
etadi. Aerozol zarralari, qoida
tarigasida, sharsimon bo‘lmagan
shaklga ega. Havo oqimlari ta’sirida
ular taxminan bir xil yo’nalishda
yo‘naltirilgan, shuning uchun
aerozollar =~ tomonidan  tarqalgan
quyosh nuri elliptik
polarizatsiyalangan. Tarqalgan
nurlanishning qutblanish Xus
usiyatlarini o‘lchash orqali aerozollar
kontsentratsiyasini  taxmin  qilish
mumkin. ADEOS sun’iy yo‘ldoshida
(Yaponiya) frantsuz POLDER
qurilmasi o‘rnatildi, u radiatsiya
detektorlarini o'z ichiga oladi, ularning
oldida spektral (1=0,443,1 = 0,670 val
= 0,865 mkm) va qutblanish filtrlari 3
giymat uchun aylanadi qutblanish
burchagi. Ozon ultrabinafsha va
infraqizil hududlarda kuchli yutilish
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diapazonlariga ega bo‘lib, ular yerdagi
va sun’iy yo‘ldosh asboblari bilan
o‘lchash uchun ishlatiladi. Yuqoridagi
yerni koinotdan kuzatish usullari keng
go‘llanib kelayotgan usullardir.
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ZAMONAYVIY YER TUZISH ISHLARINI RIVOJLANTIRISH VA
MUKAMMAL KADASTR TIZIMINI YARATISHDAGI DOLZARB
VAZIFALAR

Xikmatullayev Sanjar Izzatullayevich - “Toshkent irrigatsiya va
gishlog xo’jaligini mexanizatsiyalash muhandislari instituti” Milliy tadgqiqot
universiteti PhD., Yoshlar ishlari boyicha dekan muovini

Xamdamov Og‘abek Dilshod o‘g‘li - “Toshkent irrigatsiya va qishloq
xojaligini mexanizatsiyalash muhandislari instituti" Milliy tadgigot universiteti”

talabasi

Zarifov Jamshidbek Davronbek o‘g‘li - “Toshkent irrigatsiya va qishloq
xojaligini mexanizatsiyalash muhandislari instituti" Milliy tadqgigot universiteti”

talabasi

Annotatsiya. Maqolada yer
maydonlarini igtisodiy tartibga solish
faoliyati tahlil qilinib, yer fondi,
qishlog xojaligi yerlaridan samarali
va oqilona foydalanish hagqida
umumiy ma'lumot berilgan. Mazkur
zamonaviy yer tuzish ishlarini
rivojlantirish va mukammal kadastr
tizimini yaratishga doir tavsiyalar
keltirilgan.

Kalit so‘zlar. Geodeziya,
kartagrafiya, kadastr, yer tuzish,
yerlarni ro'yxatga olish, tijorat
binolari, o'rmon fondi va zahira
yerlari.

AHHOMAauyus. B crmamuve
aHaau3upyemcs 0esmeAbHOCMb No
IKOHOMUHECKOMY  pe2yauposaHutro
3eMenbHbIX  Yydacmkos,  O0armcs
obwue ceedeHus 0 3emenbHOM poHOe,
agekmusHOM U  PAUYUOHANLHOM
UCN0/1b308aHUU 3emend
CeNbCKOX03511CMBEeHH020 Ha3HAUeHUS.
/Jlanbl pexomenHOauuu no passumuiro
cospemeHHO20 3emaeycmpoticmea u
co30aHuIo agpdexmuesHoll
Kxadacmposoil cucmembol.

Karoueeste caosa. Ieode3us,
Kapmoepagus, kadacmp,
MedicesaHue, yuem 3emenv,
Xo3siicmeeHHble NOCMPOUKU, 3emau
/lecHo20 gonda u 3anaca.
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Abstract. The article analyzes
the activities on economic regulation
of land plots, provides general
information on the land fund, effective
and rational use of agricultural land.
Recommendations are given for the
development of modern land
management and the creation of an
effective cadastral system.

Keywords. Geodesy,
cartography, cadastre, surveying,
land registration, outbuildings, forest
fund and reserve lands.

Kirish qismi. Yer tuzish va
kadastrlash ijtimoiy hodisa sifatida
inson yerni dehqonchilik qila
boshlagan davrlarga borib taqaladi.
Jamiyatning  keyingi  rivojlanish
bosqichida, "yer tuzish" tushunchasi
(verga egalik huquqini chegaralash va
yerga bo'lgan huquqglarni huquqiy
ro'yxatga olish jarayoni) "yer tuzish"
(ver maydonlarini iqtisodiy tartibga
solish bo'yicha faoliyat) atamasiga
aylanganda, va yer maydonlari mulk
obyektiga aylandi, yer tuzish va
kadastrning ahamiyati sezilarli
darajada oshdi. Yer tuzish va kadastri
davlatning yer fondidan, aynigsa,
qishloq xojaligi yerlaridan samarali va
oqilona foydalanish, shuningdek, yer



va boshqa ko‘chmas mulk
ob’yektlarining  hisobini  yuritish,
ko‘chmas mulk bozorini rivojlantirish,
ko'chmas mulkdan foydalanishdan
byudjet, ko'chmas mulkka bo'lgan
huquqlarning kafolatlarini ta'minlash,
soligga tortish va aholiga adolatli
daromadlar  tolashda  davlatning
vositasiga aylanmoqda.
1-jadval
O‘zbekiston Respublikasi yer
fondining toifalari bo‘yicha

ma’lumot
2024 yil
. . 1yanvar
Yer toifalari holatiga (ming
. I . . ga)
le(h.loq xo0'jaligiga 26132, 58,21
mo‘ljallangan yerlar;
Aholi punktlarining yerlari; 2267 0,51
Sanoat, transport, aloqa,
mudofaa va boshqa
Magsadlarga mo‘ljallangan 786,9 1,75
yerlar,
Tabiatni muhofaza qilish,
soglomlashtirish, rekreatsiya
magsadlariga mo‘jallangan 3223,3 7,18
yerlar,
Tarixiy-madaniy ahamiyatga
molik yerlar; 15,0 0,03
O‘rmon fondi yerlari; 12002,5 26,04
Suv fondi yerlari; 827,3 1,84
Zaxira yerlari 1588,5 3,54
Jami yerlar 44892,4 100

Muammoning qo‘yilishi: Yer
tuzish va kadastr bir vaqtning o'zida
huquqiy, texnik, tashkiliy-xo’jalik va
igtisodiy mazmunga ega bo'lgan
harakatlar majmuiga aylandi.

Yer tuzishning asosiy magqsadi
hududni oqilona tashkil etish, eng
yaxshi joylashtirish va boshqgarish
orqali yerda tartib o'rnatishdir. Yerni
boshqgarish  ozini-ozi  ta’minlash,
tijorat foydasi va samaradorlik
tamoyillariga asoslanishi kerak.

Davlat yer kadastri ma’lumotlari
asosida davlat ko‘chmas mulk
kadastrini yuritish davlat va jamiyatni
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dolzarb huquqiy ahamiyatga ega
axborot bilan ta’minlashga qaratilgan.
Gap birinchi navbatda mulk huquqini

kafolatlash, soliq tizimini qo‘llab-
quvvatlash, ipoteka  kreditlarini
kafolatlash, yer muomalasini

rivojlantirish, davlat nazoratini amalga
oshirish, yer nizolarini ko‘rib chiqish,
yer islohotini of‘tkazish, hududlarni
rivojlantirish, atrof-muhitni muhofaza
qilish hagida bormoqda.

O‘zbekiston Respublikasida yer
islohoti yillarida yer munosabatlarida
tub o'zgarishlar ro'y berdi, bu esa
yerning holati va undan foydalanishga
sezilarli ta'sir ko'rsatdi. Yerga bo‘lgan
davlat mulkining monopoliyasiga
barham byerildi, ko‘p tuzilmali yer
egaligi va yerdan foydalanish vujudga
keldi, yer qayta tagsimlandi, yer bozori
paydo bo‘ldi, yer to‘lovlari joriy etildi
va hokazo.

Ayni paytda mamlakatimizda 42
milliondan ortiq yer maydonlari egalari
mavjud bolib, umumiy soni 112
mingtani tashkil etadi.

Yerga o‘zgartirishlarni amalga
oshirishning asosiy mexanizmi azaldan
yer tuzish bo‘lib kelgan.

O‘zbekiston Respublikasida yer
munosabatlari islohoti boshlangandan

beri yer tuzish yerlarni davlat
tasarrufidan chiqarish va
xususiylashtirish, sobiq kolxoz va

sovxozlarning yerdan foydalanishni
qayta tashkil etish vositasi sifatida
ishlatilgan. yerlarni qayta tagsimlash
va uni yangi xo'jalik yurituvchi
subyektlarga o'tkazish. Shu bilan birga,
yer islohoti jarayonida yer
munosabatlarining o'zgarishi
O‘zbekiston Respublikasining deyarli
barcha  fuqarolari va  yuridik
shaxslariga ta'sir ko'rsatdi. Bu
tomorqa, tomorqa  va dacha
tomorgalarini, ko‘chmas mulk uchun
yer maydonlarini, shu jumladan yakka
tartibdagi uy-joy qurilishi loyihalarini
xususiylashtirish, qishloq xo‘jaligi



korxonalari yerlarida yer ulushlarini
byerish, yer maydonlarining aylanmasi
va yerlarni qayta taqsimlash fondini
shakllantirish bilan bog‘liq edi.

O‘zbekiston = Respublikasining
geosiyosiy, ijtimoiy-iqtisodiy =~ va
ekologik manfaatlari, davlatning yer va
mulk kompleksini faol iqtisodiy
aylanmaga qo'shish orqgali jadal
iqtisodiy o'sishga yo'naltirilishi, yer
munosabatlarini maqgsadli tartibga
solish va mamlakat yer resurslarini
zarur iqtisodiy yo‘nalishda
boshqarishning asosiy mexanizmlari
bo‘lgan yer tuzish va uning hududiy
rejalashtirish tizimini sezilarli darajada
rivojlantirishni talab qiladi.

Amalga oshirilgan islohotlarning

yaqqol yerishilgan natijalariga
garamay, yer islohotida  hali
hanuzgacha mukammallikka

yerishilmadi. Jumladan:

v yer va mulk munosabatlari
ko‘chmas mulk bozori va uning
infratuzilmasini rivojlantirish;

v aholining yer resurslaridan
keng foydalanishini ta’'minlash;

v yerlarni  mulk  egalariga
samarali o‘tkazish bilan bogliq
muammolarni bartaraf etish;

v ko'p sonli me'yoriy-huquqiy
hujjatlarning nomuvofiqligi;

v" kadastr bahosini aniqglash;

v yerdan foydalanish uchun yer
tuzish yordamining yo'qligi va h.k.

Shuning uchun ham zamonaviy
yer tuzish rivojlantirish va mukammal

kadastr tizimini yaratish
muammolarining dolzarbligi jihatidan
mamlakatning siyosiy va ijtimoiy-
iqtisodiy hayotida birinchi o'rinni
egallashi zarur.

Tadqiqot metodi: tarixiy,
retrospektiv. = va nazariy-uslubiy
manbalarni tahlil qilish, olingan
ma’lumotlarni umumlashtirish  va

sharhlash, kuzatish, suhbat, anketa,
kontent tahlil, kvalimetriya va ekspert
baholash.
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Tadqgiqot natijalari. Yer
tuzish - yerning holatini o'rganish,
shuningdek hududni tartibga solish,
shu jumladan, yer tuzish
obyektlarining chegaralarini belgilash
bo‘yicha belgilangan tartibda amalga
oshiriladigan o'zaro bog’liq kartografik,
muhandislik, texnik, inventarizatsiya
ishlari ketma-ketligi yerdan oqilona
foydalanish, yerni muhofaza qilish,
yerdagi qulay muhit yaratish va
landshaftni yaxshilashga qaratiladi.

Yer resurslarini boshqarishning
mazmuni va tartibi O‘zbekiston
Respublikasining Yer, o'rmon va
shaharsozlik kodekslari, “Yer xo'jaligi

to'g'risida”gi qonuni, hukumatning
ba'zi qarorlari, O‘zbekiston
Respublikasi ta'sis sub'ektlari va
mamlakatning  idoraviy = meyoriy
hujjatlarida belgilangan.

Yer tuzish va kadastrlash
bo‘yicha:

v" aerofotografiya
(aerofotosuratlar);

v’ topografik-geodeziya;

v tuprogshunoslik;

v geobotanika ixtisosliklarida
amalga oshiriladigan tadqiqotlar yer
tuzilishini  suratga  olish, yer
o'lchovlarni o‘tkazish, chegaralarni
o‘rganish, yerdan oqilona
foydalanishga doir takliflar ishlab
chigishni oz ichiga oladi. Bu esa yer
maydonlarining miqdoriy va sifat

ko'rsatkichlari to'g'risida
ma'lumotlarni  to'plash  imkonini
beradi.

O‘zbekiston = Respublikasining

ta‘sis obyektlarining hududlari, davlat
buyurtmasi asosidagi munitsipal ta’lim
va boshqa yerni boshqarish obyektlari
sifatida ishlaydigan ma‘muriy-hududiy
tuzilmalar va hududiy zonalar.
O‘zbekiston = Respublikasining
ta’sis subyektlari, davlat buyurtmasi
asosidagi munitsipal ta‘lim, boshqa
ma‘muriy-hududiy tuzilmalar va yer
xoYaligi obyektlari sifatida faoliyat



yurituvchi chegaraviy zonalardagi yer

maydonlarining miqdoriy va sifat
ko'rsatkichlari to'g'risida
ma'lumotlarni  to'plash  imkonini
beradi.

Ma’lumotlarning ishonchliligi va
haqqoniyligini ta’minlash maqgsadida
yer tuzish va kadastrlash uchun yer
maydonlarini o‘rganish va o‘lchash
jarayonida foydalaniladigan o‘lchov-
texnik vositalarni texnik va texnologik
standartlar  asosida  sertifikatlash
tartibi belgilanadi.

Amalga oshirilgan tekshiruvlar
asosida yer tuzish hujjatlari, jumladan,
diagrammalar, yer maydonlari rejalari,
yer tuzish loyihalari uchun kartografik
va boshqa materiallar ishlab chiqiladi.
Har bir yer tuzish obyekti uchun yer
tuzish hujjatlaridan yer tuzish ishlari
yigma jildi shakllantiriladi. Yer
maydonlarining  rejalari  yerning
umumiy maydoni, turli inshootlarning
joylashuvi, muhandislik tizimi va tabiiy
obyektlar to‘g‘risidagi ma'lumotlarni
gamrab oladi. Shuningdek, bu
rejalarda, yer maydonining cheklovi va
ogiirliklari to‘gTrisidagi ma'lumotlar,
shu jumladan, uning servitut huquqi
go'llaniladigan gismlari ko‘rsatiladi.

Yer maydonlarini sotib olish,
sotish va boshqa bitimlar tuzishda yer
maydonlari rejalarining mavjudligi
majburiydir. Hududiy yer tuzish
yerlarning holatini o‘rganish, ulardan
oqilona foydalanishni tashkil etish, yer
maydonlarining  ma‘muriy-hududiy
chegaralari va chegaralarini aniqlash,
yer tuzish obyektlarini o‘rganishga
qaratilgan. Bu ularning chegaralari
o‘zgargan hollarda, buzilgan yerlarni
aniqlashda, yerlarni saqlash va
meliorativ holatini yaxshilash bo‘yicha
chora-tadbirlarni amalga oshirishda,
yer ulushlarini ajratishda, qishloq
xo9aligi ishlab chiqarishi uchun yer
maydonlarini  berishda va olib
qgo‘yishda majburiy ravishda amalga
oshiriladi. = Hududiy yer tuzish,
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shuningdek, shahar va qishloq aholi
punktlarining chegaralarini belgilash
va o‘zgartirish, aholi  punktlari
hududini  rayonlashtirish,  milliy
bog‘lar, boshqa alohida muhofaza
etiladigan hududlar, yerdan
foydalanishning alohida rejimiga ega
zonalar, korxonalar, muassasalar,
tashkilotlarning joylashuvi bo'yicha
chora-tadbirlarni ham o'z ichiga oladi.

Fermer xo9aliklarida yer tuzish
qgishlog xo%jaligi ishlab chiqarishi
uchun allagachon ajratilgan yer
maydonlari doirasida erdan oqilona
foydalanishga, shuningdek, mahalliy
xalglar  jamoalari foydalanadigan
hududlarni tashkil etishga qaratilgan.
Amalda esa bunday yer maydonlari
doirasida qishloq xo‘jaligi yerlari,
bug‘u yaylovlari, turar-joy va sanoat
qurilishi ob’yektlari, muhandislik va
transport infratuzilmasini joylashtirish
rejalarini tuzish yoki ko‘rib chiqish va

tasdiglashdan iborat. Fermer
xo‘jaliklarida yer tuzish yer maydonlari
berilgan  shaxslarning  iltimosiga

binoan amalga oshiriladi.

Xulosa o‘rnida ta’kidlash joizki,
O‘zbekiston Respublikasining ta’sis
obyektlarining  hududlari, davlat
buyurtmasi asosidagi munitsipal talim
va boshqa ma’muriy-hududiy
tuzilmalarda ham katta hajmdagi yer
tuzish ishlari kutilmoqda. Bu ularning
chegaralarini belgilash, yer
maydonlarini inventarizatsiya qilish va
ularni kadastr qaydnomasi bilan
chegaralash, shuningdek, yerdan
foydalanishni hududiy rejalashtirish,
rivojlantirish, yerdan oqgilona
foydalanish va ularni muhofaza
qilishni tashkil etish zarurati bilan
bogliq. Bundan tashqari, yakka
tartibdagi yer egalari va yerdan
foydalanuvchilar o‘zlariga tegishli
bo‘lgan hududlarni ogilona va samarali
tashkil etish va yerni muhofaza qilish
zaruratidan kelib chigqgan holda oz
mablag‘lari hisobidan yer tuzish



ishlarining  tashabbuskori  bo‘lishi
shart.

Xulosa. Shunday qilib, yer
tuzish ishlarini amalga oshirish
quyidagilarga imkon beradi:

+ ko‘chmas mulk

obyektlarining chegaralarini belgilash
va shakllantirishni, ularni kadastr
reestrida ro‘yxatdan o‘tkazish, ularning
joylashgan joyi, chegarasi, maydoni va

mulkchilik  shakllarini  belgilashni
yakunlash, bu esa yer egalari va yerdan
foydalanuvchilarning huquglarini

mustahkamlash, kafolatlash va amalga
oshirish;

+ investitsiyaviy yer tuzish
loyihalari asosida yer va boshqa
ko‘chmas mulkdan foydalanish
samaradorligini oshirish va muhofaza
qilinishini ta’'minlash va shu bilan
davlat, alohida viloyatlar, shahar va
boshqa ma’muriy-hududiy hududlar
igtisodiyotini rivojlantirishga turtki
berish; ko‘chmas mulk bozorida
investitsiya faoliyatini rag‘batlantirish;

+ yerdan oqilona foydalanish
va ularni muhofaza qilishni
rejalashtirish va tashkil etish, kapital
qurilish obyektlarini, ishlab chiqarish
va ijtimoiy infratuzilma obyektlarini
oqgilona joylashtirish asosida yer
resurslarini samarali boshgarishni
amalga oshirish;

+ yerlarning davlat kadastrini

baholash, davlat monitoringi
ma’lumotlarini yangilashni
ta’minlaydigan yerlarni o‘rganish va
inventarizatsiya qilishni tizimli
ravishda amalga oshirish, davlat yer
nazorati  shakllari va  usullarini
takomillashtirish;

+ joylarda shahar va boshqa
ma’muriy-hududiy tuzilmalarning

chegaralarini, yerdan foydalanishning
alohida huquqiy, ekologik va boshqa
rejimlarga ega bo‘lgan hududlarini
belgilash, bu esa mahalliy o‘zini o‘zi
boshqgarish tizimini joriy etish va
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yerdan  foydalanishning  huquqiy
rejimini farqlash imkonini beradji;

+ qishloq xo%jaligi yerlarida yer
islohotini to‘liq o‘tkazish:

+ unumdor yer maydonlari
orasida joylashgan yer ulushlaridan,
gishlog xo%aligiga mo‘ljallanmagan
yerlardan foydalanishda shaxssizlikka
barham berish;

+ qishloq x0‘jaligi
tashkilotlarining yer maydonlarini
to‘g‘ri hisobga olish;

+ yer maydonlarini berish va
olib qofyish, yerlarni bir toifadan
ikkinchisiga o‘tkazish, shuningdek
ulardan foydalanishni hududiy
rejalashtirish ~ hujjatlari  asosida,
hududni rejalashtirilgan
rayonlashtirish, belgilangan qoidalar
va ruxsat etilgan foydalanish turlarini
hisobga olgan holda amalga oshirish;
erlarni qayta tagsimlashda ijtimoiy
adolatni, yerdan foydalanish sohasida
davlat, jamoat (jamoa) va shaxsiy

manfaatlarga rioya etilishini
ta'minlaydi;

+ madaniyatli yer bozorini
shakllantirish, ipoteka kreditlarini
rivojlantirish va yer maydonlari
aylanmasi uchun shart-sharoitlar
yaratish;
qgishloq xof%aligi va boshqga iqtisodiy
rivojlanish uchun yangi yerlarni
aniqlash.
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Annotatsiya. Ushbu maqolada
Global atrof-muhit o'zgarishi va
issiglik muvozanatini o'rganishda yer
yuzasi harorati iglim modellari uchun
nazorat sifatida radiatsiya
byudjetlarini aniqglashda hal qiluvchi
rol o'ynaydi. Aynigsa, tez o0'sib
borayotgan shaharlarda yer
resurslarining turlari va miqgdorini
hamda vaqt o'tishi bilan
o'zgarishlarni tavsiflovchi aniq va o'z
vaqtida ma'lumotlarning ahamiyati
ortib bormoqda. Biz 2000, 2007, 2015
va 2022 yillardagi sun’iy yo ‘ldosh
tasvirlari yordamida yer goplamining
o zgarishini aniqglash
metodologiyasini  ishlab  chiqdik.
O rganilayotgan hududdagi beshta
toifaga qurilgan maydonlar,
plantatsiyalar, suv havzalari, qgishlog
xo jaligi yerlari va yaylovlar kiradi.
Xaritalar shuni ko'rsatdiki, 2000
yildan 2022 yilgacha qishlog yoki

o'zlashtirilgan yerlar umumiy
maydonning 12,1% dan 46,3% gacha
o'sgan, qishlog xoljaligi yerlari,
plantatsiyalar, suv havzalari va
yaylovlar esa butun tadqiqot

maydonini gamrab olgan. 91,88% dan
47,6% gacha kamaydi. Natijalar shuni
ko'rsatdiki, shaharlar (ko'pchilik
qurilgan) maydoni keskin oshgan.
Aksincha, o ‘tloglar, qishloq xo jaligi
yerlari, suv havzalari va
plantatsiyalar 2000 yildan 2022
yilgacha aniq qisqardi. Ushbu
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tadqgiqotda qo‘llanilgan masofaviy
zondlash va GIS texnikasi samarali
bo‘ldi, shahar kengayishini tahlil
gilish uchun vaqtni qisqartirdi va
yillar davomida sun’ty yo ‘ldosh
tasvirlari  asosida  urbanizatsiya
ta’sirini baholash uchun foydali vosita
ekanligi aniqlandi. GIS
texnologiyalari vaqt o'tishi bilan yer
goplamining o'zgarishini
kuzatishning aniq va arzon usullarini

ta'minlaydi, ulardan  boshqgaruv
tanlovi va yo'rignomasi sifatida
foydalanish  mumkin.  Natijalar
Qamashi tumanida yerdan
foydalanish va goplamning
o‘zgarishining namunalarini
ko‘rsatib, masofaviy zondlash
imkoniyatlarini ko‘rsatib beradi.
Kalit so‘zlar: Yer, yer
resurslari, plantatsiyalar, suv

havzalari, masofaviy zondlash, GIS,
suv, qishloq xo’jalik yerlari.
AHHOMAaQuus. B daHHo1l
cmamove npu u3yueHuu 2100aAbHbIX
usmMeHeHull oxkpyxcarowell cpedvl U
menaogoz2o baaaHca memnepamypa
nosepxHocmu 3emu uepaem
pewarnwyo poab 8 onpedeneHulU
paduauuoHHo20 banaHca Kax
anemenma ynpasaeHus 010
Kaumamuueckux modeneil. OcobeHHo
8 b6bicmpopacmywux 2opooax
MouHble U aKmyaavHbvle OaHHble,
onucwvlearwue MmMunsl U 00BEMbl
3eMenbHbIX pecypcos, a makxdxe ux



U3BMeHeHUsl C meueHUeM 6peMeHU,
cmaHosamesl 8ce 6oaee B8aHCHHLIMU.
Mbt  paspabomanu memo0o0a02U0
oOHapyxceHUs U3MeHeHUll 3eMHO020
noxkposa c UCNO1b308AHUEM
CNYMHUKOBBIX CHUMKO8 2000, 2007,
2015 u 2022 20008. IIsmb kxamezoputl
8 uccaedyemoil obaacmu exkauarm
3acmpoeHHble meppumopuu,
naammauyuu, 8000embl,
CeNbCKOX03ATCMBeHHble  3eMAl U
nacméuwa. Kapmut noxazaau, wmo c
2000 no 2022 200 naowadb CeAbCKUX
UAU OCBOEHHBLX 3eMeNb YBeAUHUNACH C
12,1% 0o 46,3% om obwell naowadu,
npu 2moMm CeabCKOX03.1ICMBeHHble
y200bs, naaHmauuu, 8000pasdenvt u

nacmoéuwa noxkpuleanu 8Clo
uccnedyemyro  meppumopur. OH
cHusuaca ¢ 91,88% 0o 47,6%.
Pesyavmambwt nokasanu, Ymo
naowads 2o0podo8 (8 OCHOBHOM
3aCMpOoeHHbIX) Pe3Ko  Y8eAuHUNdCh.
Hanpomus, naowads nacmbuw,
CeNbCKOXO03ATICMBEHHbBIX yeoouil,
800oemM08 U naaHmMayuil  A6HO

cokpamuaacs ¢ 2000 no 2022 200.

Memoouwt JuUCMaHyuoHHO20
30HOUpoOBaHUA u ruc,
UCNOAb308AHHDBLE 8 O0amHOM
uccaedosaHul, 0Ka3anuch

ahexmusHbIMU, COKPAMUAU BPEMS
aHaau3a paspacmadusi 20podos U
0Ka3auch noae3HbIM
UHCMPYMEHIMOM 012 OUyeHKU
so3delicmeus ypbaHu3auuu Ha ocHose
CNYMHUKOBbLIX CHUMKO8 3a MHO2Ue
200bL. I'IC-mexHon02uu
npedocmasasiom mouHbvle u
Hedopo2ue cnocobbl omcaeHusaHus
U3MeHeHull 3emMenbHO20 NOKPO8ad C
meueHuem 8pemMeHU, KOmMopble MOHCHO

uCnobL308amMb 8 Kauecmee
pykosodcmea u opueHmupa npu
eblOOpe  Mmemodo8  YnpasaeHus.
Pesyavmamnwt deMoHCmMpupyom
3aKoHOMepHOCMU U3MeHeHUs
3emM1enoab308aHuUs u

pacmumesabHO20 NOoKposa 8 paﬁOHe
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Kamawu, demoHcmpupysa nomeHyuan
JUCMAaHUUOHHO20 30HOUPOBAHUSI.

Karouesvle caoea: 3emas,
3emMenvHble pecypcovl, HacaxdcoeHus,
8000eMbl, JucmaHuuoHHoe
30HOuUposaHue, I'uc, soda,

CenbcKoxo3aticmeaeHHble Y2oobsl.
Abstract. In this paper, land
surface temperature plays a crucial
role in determining radiation budgets
as a control for climate models in the
study of global environmental change
and heat balance. Especially in rapidly
growing cities, accurate and timely
data describing the types and
quantities of land resources and their
changes over time are increasingly
important. We developed a
methodology to detect land cover
change using satellite images from
2000, 2007, 2015, and 2022. The five
categories in the study area include
built-up areas, plantations, water
bodies, agricultural lands, and
pastures. The maps showed that from
2000 to 2022, rural or developed land
increased from 12.1% to 46.3% of the
total area, while agricultural land,
plantations, watersheds and pastures
covered the entire study area.
decreased from 91.88% to 47.6%. The
results showed that the area of cities
(mostly built-up) increased sharply. In
contrast, grasslands, agricultural
land, watersheds and plantations
decreased significantly from 2000 to
2022. The remote sensing and GIS
techniques used in this study were
effective, reduced the time to analyze
urban sprawl, and were found to be a
useful tool for assessing the impact of
urbanization based on satellite images
over the wyears. GIS technologies
provide accurate and inexpensive
ways to track land cover change over
time, which can be used as a
management option and guide. The
results show patterns of land use and
cover change in Kamashi district,



demonstrating the potential of remote
sensing.

Key 1words: Land, Iland
resources, plantations, water bodies,
remote sensing, GIS, water,
agricultural land.

1 Introduction:The Earth's
surface has changed and evolved
during the course of its existence and
history on a variety of spatial and
temporal scales, some temporarily and
others over many years; some of these
changes are reversible, while others are
irreversible [1]. The magnitude,
velocity, and spatial scope of direct and
indirect changes in the earth's surface
in the last decade have been
unprecedented [2]. Additionally, they
contend that changes in land cover and
land use are both causes and effects of
human-induced surface alteration.
Furthermore, both changes are so little
when considered globally that they
significantly affect the way the Earth
system functions. While land use may
be thought of as variable, land cover is
the obvious indication of land use that
includes both vegetative and non-
vegetative characteristics. Land cover
refers to visible land use evidence that
has both vegetative and non-vegetative
characteristics, whereas land use is
defined as altering and managing the
natural environment, such as arable
land, grassland, pastures, and
managed forests, with their functional
roles in the respective catchment areas
[3]. Since land use and land cover are
typically subtracted from one another
in mapping, it is easy to identify land
cover in the area. Furthermore,
because they are employed in tandem
to prevent ambiguity in the research
area, the two concepts are closely
related [4]. The flow of business and
residential land to the countryside on
the outskirts of large towns has long
been regarded as a sign of a robust local
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economy. The term “urban expansion”
describes this tendency. However,
ecosystems' drawbacks are beginning
to outweigh their benefits. Among
these drawbacks include degradation
of air and water quality, deforestation
and loss of arable land, socioeconomic
implications of economic inequality
and social dispersion, infrastructure
costs, and outflow of urban growth with
SWAT models. The rapid emergence of
sparsely populated suburbs in formerly
rural areas, the formation of exurbs-
urban or suburban areas bordering
developing nations-and land
modifications, sometimes referred to
as urban expansion, all have an impact
on the basic constituents of the Earth
system.

Land cover is the term for
observable evidence of land use that
includes both vegetative and non-
vegetative features, whereas land use
can be defined as human land use,
usually with an emphasis on land use
[3]. It is widely accepted that natural
and socioeconomic factors, together
with human usage throughout time and
space, influence the pattern of land use
and land cover in a given area [8, 9]. A
large amount of surface data is
required to adequately monitor and
analyze changes in land use and land
cover. Previously, such information on
land use and cover change was created
around the world primarily using
conventional land recognition
methods, which not only took a
significant amount of time, expense,
and effort, but were also impractical for
monitoring dynamic changes in shorter
time periods [10] [11]. Recent
improvements in geographic
information systems (GIS) and remote
sensing (RS) devices and
methodologies have enabled academics
to efficiently model urban growth. For
example, as demonstrated in the works
of [12], [13], and [14], satellite remote



sensing has the potential to provide
accurate and timely geodata describing
changes in the land use and land cover
of agglomerations. Satellite remote
sensing images provide excellent data
sources from  which efficient
information about land use and land
cover can be extracted, analyzed, and
simulated. The consumption of natural
resources has grown due to urban
expansion, which has also altered land
use and land cover patterns [15]. For
instance, they have connected urban
growth or expansion to regional
economic viability, particularly when it
comes to the transfer of land use from
private to commercial usage in rural
areas on the outskirts of large cities. To
monitor and analyze changes in land
use and land cover effectively, a
significant amount of surface data is
needed.

Thus far, conventional methods
of soil removal have generated most of
the information on changes in land use
and cover worldwide. These methods
were labor-intensive, costly, time-
consuming, and required a great deal of
work. Moreover, they were not very
practical for monitoring changes in
land use over shorter time periods due
to their slow pace [10]. Researchers can
now efficiently estimate urban growth
thanks to recent advancements in
remote sensing (RS) instruments and
techniques as well as geographic
information systems (GIS). Excellent
data sources for extracting, analyzing,
and simulating land use and land cover
information are satellite photos
obtained by remote sensing. As
demonstrated by the studies of [12],
[13], and [14], satellite remote sensing,
for instance, could deliver precise and
fast geospatial information that
characterizes changes in land use and
land cover in urban regions. To sustain
or raise living standards and
conditions, it is imperative to
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comprehend environmental processes
and concerns, which can only be
studied with the use of land use data.
Changes in the categories of land use,
land cover, and research area are
described in this study. The current
study set out to investigate how land
and soil use in Kamashi district's
Kashkadarya region has changed over
time. This area is well known for its
rapid urbanization, which has led to
uncontrolled growth of cities,
substandard living conditions, and a
declining environmental state-all of
which have a negative impact on public
health. Establish the rate and pattern of
land use before creating a sensible land
use policy. The aim of the study was a
comparative analysis of the change in
land use in the city of Kashkadarya
region with RS and GIS tools.
2 Materials and methods

2.1. Study area The Kashkadarya
region is in the south of Uzbekistan.
Kashkadarya region occupies an area of
28,400 km2 and is in the south-eastern
part of Uzbekistan on the western
slopes of the Pamir-Aloy mountains.
The Kashkadarya river enters the plain
of the western part of this region, the
Kamashi steppe. The climate of the
region is continental, with hot and long
summers, short winters, and little snow
[19]. The long-term average annual
temperature in the region is 13.5°C.
Precipitation occurs mainly in the
winter months, shows an increasing
trend from the desert to the mountains,
and averages 355 mm per year [20]. It
borders Bukhara, Navoi, Samarkand,
and Surkhandarya regions within the
country. In addition, it has borders
with Tajikistan in the northeast and
Turkmenistan in the south. The
Kashkadarya region is now divided into
thirteen = administrative  districts.
Kamashi serves as the region's center.
The largest districts in terms of area are
Dekhanbad, Chirakchi, Mubarak, and



Mirshikor, while Kasbi and Kamashi
are the smallest. Agriculture in the
Kashkadarya region is based on
increased  irrigation, particularly
during the summer, and considers
rainfall and weather patterns. Since the
mid-1960s and 1970s, this region has
been heavily irrigated. The projected
irrigation network was intended to
provide water to over 550,000
hectares of irrigated land.

>z

Fig. 1. Study area: Kashkadarya
region (source: www.diva-
gis.org/data adapted by ArcGIS)

The freely downloadable source
for land use and land cover dynamics
was Landsat imagery from
http://earthexplore.usgs.gov/ The
details of the satellite data are shown in
Table 1. The imagery was processed
using programs like ArcGIS 10.8 and
ERDAS Image 14. The various
procedures that were developed and
applied to assess, measure, and analyze
the map are shown in Figure 2. Areas of
interest (AOIs) were selected and
gathered to serve as training areas for
the supervised classification of the pre-
defined land cover types (LCTs). The
clustering of pixels into built-up area,
plantation, water body, agricultural
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land, and pasture land is shown in
Table 2. Different numbers of AOIs
were used to classify the images from
the four dates (2000, 2007, 2015, and
2022) (Table 1).

Table 1. Satellite images were used

s. | Ima | Resol | Se | R | Se Source
n ge | ution( | ns | oa | rie
0. m) or | d| s
1. | Lan | 30x3 | OL | 1 | 42 | http://eart
dsat 0] I |36 hexplore.u
8 sgs.gov/
2. | Lan | 30x3 | ET | 1 | 42 | http://eart
dsat 0] M | 36 hexplore.u
7 + sgs.gov/
3. | Lan | 30x3 | ET | 1 | 42 | http://eart
dsat 0 M | 36 hexplore.u
7 + sgs.gov/
4. | Lan | 30x3 | ET | 1 | 42 | http://eart
dsat 0] M | 39 hexplore.u
7 + sgs.gov/
Table 2. Details of land cover
categories
Land cover ypes Desciption
Bultp 2 This ooy compseall e oo e g, roads nd omreized e
: This aegry i compse of phfed s, el e, A and el fror s
Plrzon - : L
oovered by e loedarundhomesteads nd some ublic sttion s
Wit boly e el ad poncs
Amcotvelods | At el
il Lind wder pemanet pesue ad grslnd e i 1 owned i razmg aes or e thoge
o by vanous siotons. T cods g, plegronnd it gss coverd ) aden
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Fig. 2. Illustrate the
methodology adopted for land
use classification and land use

change detection

2.2, Change Detection Analysis

Analyses of change detection
identify and measure variations
between pictures taken of the same
scene at various intervals. Calculating
the area covered by various land
coverings and tracking changes over
time may be done with the use of the
classified photos from the four dates.
This research is highly useful in
identifying a variety of changes that are
taking place in different land use
classes, such as a rise in urban built-up
area and a decrease in vegetation.

3 Results and discussion

3.1. Land Use
Changes Dynamics

Land Cover

The study's land use/land cover index
findings were proposed and assessed
for the purpose of mapping forested
regions and bare land/open spaces
using remote sensing data. The index
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allowed for the maximum likelihood
classification of shifting forests and
bare land/open regions. Changes in
land use and land cover would have an
impact on the rate of urban growth,
either directly or indirectly. The growth
of the land use area and changes in land
cover for the city of Kamashi districts
between 2000 and 2022 are displayed
in Table 3 and Figures 3(a), 3(b), and 4.
The data on land use and land cover
were analyzed and collated, as shown
in Table 4, to determine the main
changes that occurred between 2000
and 2022. The outcome shows that
between 2000 and 2022, the extension
of covered area for agricultural land
decreased.

Table 3. Territorial coverage of each LCT in
2000-2022

LCT A A A A A A A A
(km?) (%) (km?) (%) (km?) (%) (km?) (%)

21,3 17,8 46,
6,56 ‘ 573
5 14,73 93

16, 12,4
66 39 2

Built up area 12,1

3,6 B
Plantation 24,
7.4 % ; 3
0,8
7 . ? 5
43,1 59,
8 18,18

‘Water body

0,26 0,56 1,78

Agricultural
lan 13,76
Pasture land 14,7 13,4 3,7
) ’ > 5 18
4,7 - 4,13 4 2,11 5 1,1 A

29,72 100 31,39 100

351
1

Total

2000 @&

Land use Land cover 2007 *)

(1 1
n

Fig. 3. ((a) Land covers maps of
Kamashi district in 2000 and
2007; (b) Land covers maps of

Kamashi district in 2015 and
2022

As indicated in Table 4, the land
use and land cover information were
computed and compiled to identify the
primary shifts that took place between



2000 and 2022. The percentage of
developed area increased significantly
between 2000 and 2022. The outcome
shows that between 2000 and 2022,
the agricultural land's covered area
shrank. This displays agricultural land
that can be used for homes. Over the
course of 22 years, the urbanized area
increased at an extremely rapid rate.
The built-up area was roughly 14,7 km2
in 2022. Of the entire research area,
46,9% is covered by the construction.
Over the past 22 years, almost all
aspects of land cover have changed,
either by gains or losses.

0 u200
30 200
20 201

il e
0 I = —— Il

Built up area Plantation Water body

)
PR
s 2

Areal coverage in(%o

Agricultural ~ Pasture land
land

Land cover tvpes

Fig. 4. Status on land covers
classification in 2000, 2007,
2015 and 2022.

As indicated in Figure 5, all land
cover classes have been described in
terms of gains and losses. The tendency
to change land use and land cover from
2000 to 2022 was already stated in the
form of tabulations and charts, as
indicated in Figure 5 and Table 4. The
constructed area increased by 11,13
km?2, while agricultural land decreased
by 9,19 km2 over a period of 22 years
(2000-2022). To know the increment
and decrement of the land use and land
cover in the area, we used the output of
the GIS map classification from 2000
to 2022.

Fig. 5. Area increases and
decrease in LULC between 2000
and 2022
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Table 4. Summary statistics of land
use/land cover from 2000 to 2022.

LCT
2007

-2015
years

2015-
2022
years

2000 2000
200 200 201 202 - -
oy 7y 5y 2y 2007 2022
years years
Ak A A A A
(km?2 (km2 (km?2) (km2

) ) )

Ak Ak | Ak
m?2) m?2) m?2) m2)

Built
up 3,6 6
area

Planta 5,1
tion 74 | 116 8 3,9

14,7 2,06 -1,02 11,13

-6,24 | 4,02 -1,28 -3,5

Water 0,2 0,6 1,0 0,5
body 6 8 4
Agricu
Itural
land
Pastur
eland

0,42 0,36 -0,48 0,3

11,0 -0,96 -6,2

4,42 -2,74

1,18 -0,57 -0,93 -3,52

3.2. Cause of Land Use and
Land Cover Change Dynamics

Land use change has consequences
and effects that are outlined in Figure 4
and Table 4. The main causes of land
cover-land-use dynamics are a variety
of natural and human-induced
processes, even though the exact
timing of the occurrence varies. Some
sections of the literature point to rapid
population increase as one of the main
reasons of population change, even if
the impact of population growth on
land cover dynamics is controversial.
This also holds true for Kamashi
district's, where the district's fast
population increase has caused land
scarcity, soil erosion, forest cover
elimination, and land degradation.
Nonetheless, the practice of
afforestation encouraged the local
population, which led to a gradual rise
in the amount of forest covered in
urban areas. Furthermore, they were
compelled to expand pastures and
agricultural areas due to a lack of
available land. As a result, resources
moved to different land use and land
cover groups and became increasingly
susceptible to additional erosion and
degradation. Changes in land use and
cover do not always result in soil



degradation and erosion. However, as
land-use change rapidly develops and
expands into agricultural, grazing, and
dry areas, fertile soil becomes more
vulnerable to huge erosion and
degradation, particularly on terrain
devoid of deep forest [20] [21].
According to the classified picture of
the change in several land use classes
between 2000 and 2022, agricultural
land, pastures, water bodies, and land
plantations were transferred to urban
areas. This implies that the ways in
which land use and land cover
classifications vary over time
exacerbate erosion and degradation, as
well as their effects.

4 Conclusions

Due to population and economic
growth, urban areas are rapidly
growing, which changes land use,
especially in cities, and increases
demand for natural resources. In a
rapidly expanding urban town, remote
sensing and GIS technologies have
been used to thoroughly examine the
major issues brought on by rapid
development, including the need for
more infrastructure, informal
settlements, pollution, ecological
structure destruction, and a shortage of
natural resources. The Kamashi district
of the city's land use and land cover
changes (LULC) are assessed in this
study. Rapid population increase and
urbanization have the most substantial
effects on land cover, necessitating
immediate intervention.

In the city of Kamashi district, land use
and changing land cover are classified
as built areas, plantations, water
bodies, agricultural land, and pastures.
The results indicate that the city's
growth is becoming more urbanized.
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Generally speaking, the Kamashi
district's built area would grow to 14.1
km2 between 2000 and 2022, including
3.6 km2 of planting space, 0 km2 of a
body of water, and pasture and
agricultural land. The overall area of
bodies of water has dropped to 0.0% in
the last 20 years. The study area's
generated area would grow more and
account for around 52.4% of the total
area between 2000 and 2022 than the
other city groupings.
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Annotatsiya. Ushbu maqolada
masofadan zondlash ma’lumotlari
asosida Surxondaryo viloyatidagi
vegetativ o‘zgarishlar xaritasi
keltirilgan. Landsat 8 va Landsat 9
sun'iy yo'ldosh tasvirlari vegetatsiya
faol davrida tahlil qilish uchun
ishlatilgan. Tadqiqot 2000 yildan
2022 yilgacha tanlangan hududning
vegetatsiya holatini o'rganadi va
o'zgarishlarni tahlil qiladi.
Normallashtirilgan farq o'simliklari
indeksi (NDVI) ArcGIS 10.6 dasturi
yordamida hisoblab chigilgan va
ketma-ket hujjatlashtirilgan.
Ekinlarning soglig va
nosog lomligini hamda ular egallagan
maydonlarni  ko‘rsatuvchi  rang-
kodlangan piksellar soni NDVI tahlili
orqali aniglandi. O‘rganish
jarayonida Surxondaryo viloyatida
o‘simlik qgatlami kamaygani
aniglanib, bu hodisaning sabablari
hagida soz yuritildi. Maqolada
masofaviy zondlashning vagqt o'tishi
bilan o'simliklar o'zgarishini tahlil
qilishda foydaliligi va uning turli
mintaqalarda ekinlarning sog'lig'i va
mahsuldorligini monitoring qilishda
potentsial qgo'llanilishi ko'rsatilgan.
Umuman olganda, ushbu tadgqgigot
Surxondaryo viloyati va shunga
o'xshash muammolarga duch kelgan
shunga o'xshash hududlarda
o'simliklarning yo'qolishi ta'sirini
yumshatish bo'yicha strategiyalarni
ishlab chiqish uchun gimmatlidir.
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Kalit so’zlar. noan’anaviy
sug’orish usuli, sug’orish tizimi,
sugorish texnologiyasi, suv, bog’
sug’orish, tuproq unumdorligi,
suvlarni yig'ish va sug'orish.

AHHOMaumas. B cmamwve
npedcmasaeHa kapma u3meHeHUll
pacmumenbHo2o noxkposa
CypxandapvuHckoil obaacmu,
cocmaeneHHas Ha O0CHO8e OaHHbIX
JuCmMaHuuoHHO20 30HOUpoBaHuUs
3emau. /Ins aHaausa ucnoab3o08anuch
cnymHukossle cHumku Landsat 8 u

Landsat 9 6 nepuod axmusHoOU
gecemauuul. B uccnedosaHuu
usyuaemcs cocmosiHue
pacmumensHocmMu 8blOpaHHoIll
meppumopuu ¢ 2000 no 2022 200 u
aHaausupyromes U3MeHeHUsl.

HopmaauzosamHblil uHdexkc pazauydutl
gecemayuu (NDVI) 6bi1 paccuuman c

UCnoOAL308aAHUCM npo2pammHo20
obecneveHusn ArcGIS 10.6 u
noc.1e008amenbHoO

3a00KYMeHMUPOBaH. Koauuecmeo
uUsemHbIX nukceael, YKaA3blBAOUUX
Ha 3doposbe u 3aboaesaemocmby

CeNbCKOX03AUCMBEHHbIX KYAbmyp, a
maxice 3aHuMaembvle UMU NaAOWAoU,
onpedeasnoc, ¢ NOMOWb AHAAU3A
NDVI. B xode uccaedosaHua ObL10

YCmMaHoB.AeHo, Ymo 8
CypxaHdapwvuHckoll obaacmu
npou3ouino YMeHbleHUe

pacmumenbHo20 NOKPO8A, a makxice
ObLAU  00CYNHCOEHBL NPUUUHBL I1MO20
a81eHUSL. B cmamove



demoHcmpupyemcs no.1e3HOCMDb
JuUCMAaHUUOHHO20 30HOUPOBAHUS 0N

aHaausa usmeHeHull
pacmumenvHoCMu  C  meveHuem
8peMeHUuU U e20 NOMeHUUanbHoe
npumeHeHue 0458  MOHUMOPUH2A
300po6bs u ypoxcatiHocmu

CeNbCKOXO3AUCMBEHHBIX KYAbMYD 8
pPasauuHblx  pesuoHax. B ueaom
daHHoe uccaedosaHue npedcmasasnem

UEeHHOCMb ons paspabomxu
cmpameautl no cMAZHUEeHUIO
nocsaedcmauil nomepu
pacmumensHocmu 8
CypxaudapvuHckoii  obaacmu  u
AHAN02UHHBIX pe2uoHax,
CManKus8arnwWuxcs ¢ aHAN02UYHbIMU
npobaemamu.

Karouesuvtle caoea.
HempaouyuoHHbI cnocob opouweHus,
opocumenbHas cucmema,

mexHo02Us OopouleHus, eoda, caod,
opouteHue, niodopodue nouswvl, cOOP
800bl U OpouwleHue.

Abstract. This article presents a
map of vegetation changes in
Surkhandarya region based on remote
sensing data. Landsat 8 and Landsat 9
satellite images were used for analysis
during the active vegetation period.
The study examines the vegetation
status of the selected area from 2000
to 2022 and analyzes changes. The
Normalized Difference Vegetation
Index (NDVI) was calculated using
ArcGIS 10.6 and documented
sequentially. The number of color-
coded pixels indicating the health and
disease of crops and the areas they
occupied was determined through
NDVI analysis. During the study, it
was found that the vegetation cover in
Surkhandarya region decreased and
the reasons for this phenomenon were
discussed. The article demonstrates
the usefulness of remote sensing in
analyzing vegetation changes over
time and its potential application in
monitoring  crop  health  and
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productivity in different regions.
Overall, this study is valuable for
developing strategies to mitigate the
effects of vegetation loss in
Surkhandarya region and similar
regions facing similar problems.

Key words. unconventional
irrigation method, irrigation system,
irrigation technology, water, garden,
irrigation, soil fertility, water
collection and irrigation.

1 Introduction:Geographic
Information Systems (GIS) have
revolutionized the field of earth
sciences by providing an automated
hardware and software complex that
collects, processes, stores, updates,
analyzes, and manages topographic,
geodetic, land resources, and other
cartographic information about objects
and events of nature and society[1—3].
GIS is a highly advanced computerized
system that collects and processes large
amounts of information using various
methods and techniques in its
database[4,5]. GIS systems are
categorized based on the problem they
are designed to solve. These categories
include Earth information systems,
Agricultural, Ecological, Educational,
Marine, and other information
systems[6,7]. The most common type
of GIS is the geographic information
system based on a large amount of
data. Agriculture is an area that
benefits greatly from GIS
technology[8—10]. For example, GIS
can be used to determine the area of
arable land, monitor and analyze
changes in vegetation through images
taken from space, create spatial
schemes or maps, and make
predictions based on the collected
data[11,12]. GIS also creates maps of
soil layers, weather patterns, and
various other purposes. Remote
sensing is an important tool for
studying terrestrial vegetation. Remote
sensing systems are widely used to



classify phenomena such as urban
growth, land use cover change,
vegetation index, and population
statistics[11,12]. NDVI is a widely used
vegetation index calculated by
analyzing the visible red light and near-
infrared light reflected by plants.
Healthy plants absorb most of the
visible red light and reflect most of the
near-infrared light, while dense
vegetation is less reflective in the red
band and more reflective in the near-
infrared. Remote sensing, coupled with
GIS, allows for the monitoring and
analysis of changes in vegetation cover,
land use, and other phenomena at a
global scale [14]. The future of GIS and
remote sensing looks bright, and their
continued development and
application will undoubtedly lead to
further advancements in earth sciences
and related fields.

2 Study area:

The Surkhandarya Province lies in
the latitudes 37.1392 to 39.1159 and
longitudes 66.5131 to 68.4436, and
occupies the area of 20,100 km2. The
province is located in the far southeast
of the country, bordered with the
Kashkadarya Province, and
Turkmenistan,  Afghanistan  and
Tajikistan. Climate is arid, continental.
The southern part of the province is a
semidesert ecoregion. There are 14
districts in the province: Altinsai,
Angor, Boysun, Denov, Jarkurgan,
Kizirik, Kumkirgan, Muzrabat,
Sariosiyo, Sherabat, Shurchi, Termez
and Uzun, Only 13 are mentioned.
Termez city is the administrative center
of the province.

The population of the province is
2,358.3 and density is 117.3 inhabitants
per square kilometer. The population
increased from 2,175.1 to 2,358.3
thousand during 2012 and 2017
(Figure 1) The districts with highest
population density are Devon, Altinsai,
Angor and Kizirik (Figure 2). It is
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noticeable that the population density
is relatively higher in the irrigated than
in the nonirrigated areas. The average
age of population in the province is
26.5 years. Proportion of male and
female citizens is almost similar with a
slight excess of males. In 2015, more
than half (i.e.,) 63% of the population
lived in rural areas (Figure 1).
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Fig.1 Dynamics of city and rural
population
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Fig.2 Population density and gender by
district in the Surkhandarya Province

Irrigated agriculture is the main
economic activity in the Surkhandarya
Province. The irrigated area is 270.4
thousand ha or 14% of the total area.
The irrigated areas have not changed
significantly during the period of 2012
and 2015. Main sources of irrigation
water are the Amudarya, Sungardak,
Surkhandarya, Sherabad and Tupalang
rivers. The province is located in the
Amu-Surkhandarya BISA and consists
of the three ISAs: Tupalang-Karatag



ISA, Amuzang ISA and Surkhan-
Sherabad ISA. Most of the area is
located in the Amuzang ISA and
constitute 44% of the total area. There

are 149 WCAs with an average area of
2,188 ha.
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Fig.3 Forecast of population
growth in the Surkhandarya
Province for 1995-2030

The forecast (Figure 3) of the
population growth was developed to
determine the tendency of population
growth in the period of 1995-2030. The
forecast shows that the Surkhandarya
Region will face a steady population
growth, which will put pressure on
irrigation water use to meet the
demand, based on past and current
tendencies. The population growth is
projected to increase by 593,8
thousand for the period between 2015
and 2030. Around 64% of the
population live in rural areas and
agricultural activities are considered
the main source of livelihoods of the
local population. Surkhandarya is
characterized by sharply continental,
arid climate, expressed by wide
fluctuation amplitudes of annual,
seasonal and daily temperature, as well

as large dryness with moisture
contrasts within the seasons. The
majority of annual precipitation

volume falls in spring and winter, while
autumn and summer are distinguished
by an almost complete lack of
precipitation, very low humidity and
high evaporation. By soil and climatic
conditions, the irrigated areas of the
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Surkhandarya Province can be divided
into two distinct zones:

I. Belt of sierozems - foothills and
piedmont plain zone. Situated at an
altitude of 450-1,000 m above sea level.
The average long-term air temperature
is 15.6 -15.8°C; temperature during the
growing season varies between 23.2-
23.6 °C. Maximum temperature
reaches 46 °C; minimum is 23 °C. The
total effective temperature is 2,506-
2,387 °C, frost-free period is 239-240
days. Rainfall during the growing
period is 60-75 mm; annual rainfall is
178-233 mm. Relative humidity in the
growing season varies between 46 and
58% and evaporation reaches 1,070-
1,100 mm.

3 Materials and methods

The study area's spatial image
was obtained from the Earth Explorer
database, and each section was filled in
the following sequence:

The research area was selected
using a circle, and the point was
marked with its radius entered;

The spatial image of the selected
research area was obtained for the
desired year by entering the year in
"search from";

Significant months for
calculating NDVI and SAVI were
selected in the "search month" section,
which is mainly in the middle of spring
and summer;

After closing the search criteria
section, the Data Sets section was
accessed;

The Landsat 8-9 OLI/TIRS
spatial image of the area selected for
the experiment was downloaded from
the Earth Explorer database [12].

Analyzing vegetation changes in
the Andijan region required a series of
steps to ensure accurate and reliable
results. The initial pre-processing steps
and operations on satellite images were
crucial in improving the quality and



accuracy of the remote sensing maps.
This included atmospheric and
geometric corrections, outlier removal,
and mosaicking. Using ArcGIS 10.6
software packages, further analysis was
conducted to interpret the results. The
"Resample" GIS tool was employed to
convert the actual pixel size of the
satellite images to 150 meters’ x 150
meters. This expedited the analyzing
process, returned an enhanced
visualization, and reduced the size of
the remote sensing images, which
ensured proper data storage [13]. The
Normalized Difference Vegetation
Index (NDVI) was then used to detect
the canopy cover from the satellite
images. This index ranged from -1 to 1
and assessed whether the target being
analyzed contained photosynthetic ally
active vegetation or not using Equation
1. The NIR (Near InfraRed band of
Landsat sensor Landsat 8 OLI) and
RED (red band of the Landsat sensor)
were crucial in this process. Vegetation
cover above 0.3 NDVI was removed
from each satellite image to improve
the accuracy of the Soil-Adjusted
Vegetation Index (SAVI) values. The
SAVI values range from -1.5 to 1.5 and
enable a sufficient description of the
soil-vegetation system and soil type
classification. This is essential for
estimating the consequences of
vegetation change using Equation 2.
These methods and tools have resulted
in accurate and reliable data on
vegetation changes in the Andijan
region. These steps are essential in
remote sensing and provide a
foundation for further analysis and
interpretation of satellite data [14].
Using these methods, researchers can
assess vegetation changes and make
informed decisions about land-use
change and management. Overall,
using these tools and techniques is
essential in remote sensing and
provides valuable insights into
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environmental changes, enabling
informed decision-making to protect
and manage natural resources.
NDVI= NIR-RED/
NIR+RED (1)
SAVI= (NIR-RED/
NIR+RED)x(1+L) (2)
Where: NIR is the Near InfraRed
band of the Landsat sensor, and Lis a
soil adjustment factor L = 0.5.
4 Results
To carry out research in the
region of Andijan, ArcGIS software was
used, and NDVI was calculated.
Remote sensing facilitates some tasks
and serves as a convenient tool for
monitoring the changes in permanent
vegetation, water area, land area, relief,
and other factors with the help of
photos taken from space. The map
created by this ArcGIS program was
converted from vector to raster. It helps
to calculate the area of the vegetation
layer, which is distinguished by colors
on the map Fig.3.
Table 1. Main climate indicators
of Surkhandarya Province (long-
term annual average data).
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II. Desert zone - Desert lowland
plains. One of the hottest zones of the
province and the country. The average
annual temperature ranges from + 16.2
°C in Termez to + 18.1 °C in Sherabad,
and in some years reaches 19.1 °C.
Growing season temperature in this
zone varies between 25.5 and 26.7 °C.
The average temperature of summer
months is 29-32 °C; the average
daytime temperature is 36-38 °C; the
absolute maximum is 46.5-50 °C and
the minimum is 20 °C. The period with
air drought is 45-50 days per year on



average. The sum of effective
temperatures is 2,703-3,056 °C. The
frost-free period is 246-272 days.
Precipitation is 127-160 mm, and
during the growing season it is 30-40
mm (Table 1).

In some months, relative
humidity reaches 18-20%; and during
the growing season 30-40%. The
average period favorable for fieldworks
is 305 days. Dry air and intense solar
radiation cause strong evaporation.
Evaporation from water surface
(according to Ivanov) is 20 times the
amount of precipitation. There are 35-
37 days with strong, hot and dry winds
(Afghan, garmsil) per year. Southwest
wind manifests itself in the form of dust
mist formed by uplift loess-like dust.
Such phenomena are sometimes
continued for a long time, increasing
air dryness and causing a need for high
water application to increase soil
moisture.

Territory of the province is a vast
intermountain  plain called the
Sherabad-Surhandarya  Depression,
elongated from north to south for 200
kilometers and surrounded on three
sides by mountain ranges with some
peaks up to 4,500 m.

Geological profile is composed of
a thick (50-300 m) layer of quaternary
deposits of loess loam, sandy loam,
gravel and sand. Four floodplain
terraces with a continuous gradient of
0.0015-0.0025 can be traced on both
banks of the Surkhandarya River
(Figure 4).

In the central part of the plain,
from south to north, Haudag, Kokaido
and Uchkyzyl heights are located along
with dune sands of the Kattakum
Desert that the separate narrow valley
of the Surkhandarya River from the
Sherabad Steppe (Sadykov, 1975).

The northern part has a well-
defined erosion-accumulative relief
forms: flat alluvial cones of the
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Surkhandarya tributaries (Tupolang,
Sangardak, Hodzhaipak, etc.) with
marks of 630-430 and are composed of
gravel-pebble material with a thickness
of more than 300 m, covered with a
little fine-grained sediment layer.
There is a hilly piedmont plain made of
loess-like loams on both sides of the
merged alluvial cones.

The southern part of the
depression is occupied by the alluvial
cone of the Sherabad River that
borders the Kyzyrykdara Steppe on the
northeast, foothills on the west, and the
Amudarya River terrace on the south.
The topography of this part has a width
of 40-80 km. (Figure 4).

Digital Elevation Model and irrigation network for ¥ 5
Surkhandarya province
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Fig.4 Digital Elevation Model
and irrigation network of the
Surkhandarya Province

Irrigation networks of the
Surkhandarya Province are fed by both
surface water and groundwater
sources. Surface waters are divided
into glacier-fed rivers, karasu (streams
that feed mainly from groundwater), a
water reservoir and irrigation network.
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Fig 5. Map of the Amu-Surkhan
BISA command area

A characteristic feature of many
rivers in the province is the minimum
and more or less fixed runoff in
October and February. The waterflow
rises from March to a reaching a
maximum in May, and a rapid decline
from June. Such a large dispersion of
runoff does not meet the requirements
of the effective cultivation of most
crops.

The irrigated area is 325.7
thousand ha, of which 208.5 thousand
ha receive water through pumping by
110 pumping stations. A map of the
Amu-Surkhandarya BISA command
area is shown in Figure 5.

The main water source is the
Surkhandarya River that is 200 km
long and is formed by the confluence of
the basin’s largest rivers Karatag and
Tupalang. The annual total flow is 20
and 46% of the total runoff of the
Surkhandarya River. Their catchment
areas, located on the southern slopes of
the Gissar Ridge, are 634 to 2,200 km2.
On the right side, the Surkhandarya
River receives two tributaries with
constant inflow: Sangardak and
Hodzhaipak, with catchment areas of
901 and 762 km2, respectively.
Tributaries are fed by snow and glacier.
After leaving the mountains, they are
used for irrigation, and runoff reaches
the main river only during floods. The
Surkhandarya River is also partially
replenished with discharge collector
water, small sais and thinning in the
river and its tributaries (Figure 6).

In general, the ameliorative
conditions of the irrigated lands of the
area are considered satisfactory.

Groundwater level is regulated by
surface drainage network. A vertical
pump drainage is operated in the
Sherabad district only. The annual
drainage discharge is 864,86 - 907,84
million m3, and the specific drainage is
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2,6-2,8 m3/ha. From the total CDW
discharge on the area of 82,0% in the
Surkhandarya and Sherabad (Karasu),
8,0% is used for irrigation.

Fig 6. Irrigation system of the
Surkhandarya Province

In general, the ameliorative
conditions of the irrigated lands of the
area are considered satisfactory.

Groundwater level is regulated by
surface drainage network. A vertical
pump drainage is operated in the
Sherabad district only. The annual
drainage discharge is 864,86 - 907,84
million m3, and the specific drainage is

2,6-2,8 m3/ha. From the total CDW
discharge on the area of 82,0% in the
Surkhandarya and Sherabad (Karasu),
8,0% is used for irrigation.
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depths of GWL during crop



growth season in Andijan
province

No significant changes in the
dynamics of groundwater level and
salinity have been observed in the last
years. The areas with GWL of 2-3 m
and >5 m constitute 43 and 33%,
respectively (Figures 7 and 8).
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Fig. 8 Distribution of the areas
with GWM on average for the
crop growth period in the
Surkhandarya Province

5 Discussion: The small rivers
in the province are also regulated. In
addition, during the dry periods, the
Surkhandarya Basin is fed from the
Amudarya River and therefore, there
are no problems with water availability
in the province. The main problem of
improving of land and water use is a
catastrophic shortage of surface water
reserves in water-shortage periods. The
disparity between limited water
resources and the need to expand the
irrigated areas has currently restrained
the growth of agricultural production,
which for a sufficiently steady and
significant increase in the population,
is a pressing social problem. The
province has a considerable reserve of
virgin land suitable for economic
development. However, local water
resources are insufficient for their
development for irrigated agriculture.

Nevertheless, the most acute
problem of land and water use in the
province is an impact of reclamation on
the environment. In some cases, land
reclamation affects the natural
processes clearly negatively: these are
increased salinity of river water,
reduced freshwater runoff into water
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bodies, water contamination with
fertilizers and herbicides, processes of
increasing salinization and
waterlogging. Thus, in today's farming
the major irrigation task is focused not
only in providing water to all suitable
areas, but also to ensure a balanced use
of water. Another major problem is the
pollution of the water resources in the
rivers. Local stakeholders mainly
pointed out the pollutions generated
from the riparian parts of the country
(Table 18).

6 Conclusions

The Amu-Surkhan BISA
recommended the territory of the
Surkhan-Sherabad ISA as a potential
area for piloting basin planning.
During the discussion with local
stakeholders, criteria for selection of
pilot river basins were explained. The
BISA representatives proposed to
select the Sherabad river basin.
However, the Sherabad River is not
suitable as it has a complex nature, has
many sources and mixes with different
canals within the BISA. The discussion
showed that it is not suitable to select
this river basin according to the
criteria.
During the discussion with the local
stakeholders, the criteria for selection
of pilot river basins have been
explained. The BISA representatives
have proposed to choose the Surkhan-
Sherabad Irrigation System Authority,
in particular the “Sherabad” River
Basin. However, the Sherabad River
itself is complex and feeds different
canals within the BISA authority.
Based on discussion, it was difficult to
refer the river, based on the criteria
given in Annex 1.
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Annotatsiya. Ushbu tadgiqot
Dustlik tumani, Jizzax viloyatidagi
sug'oriladigan gishloq xo'jaligi
yerlarida 2011 wva 2020 yillar
orasidagi Yer Yuzi Harorati (LST)
o'zgarishlarini o'rganadi. Tadgigotda
Landsat 5 (2011) va Landsat 8 (2020)
sun'ly yo'ldosh tasvirlaridan
foydalangan holda ArcGIS Pro
dasturida tahlil qilindi va 9 yil
davomida LSTda 1,5°C o'sish
aniqlandi. Natijalar qishlog xo'jaligi
hududlaridagi harorat o'zgarishlarini
monitoring qilishning muhimligini
ta'kidlaydi, chunki bu o'zgarishlar
ekinlar hosildorligiga, suv
resurslaridan samarali foydalanishga
va umumiy  qishlog  xojjaligi
barqarorligiga sezilarli ta'sir
ko'rsatishi mumkin. Sun'ty yo'ldosh
tasvirlari, xususan Landsat
ma'lumotlari, vaqt o'tishi bilan
ekologik o'zgarishlarni kuzatish uchun
samarali va igtisodiy jthatdan foydali
vosita sifatida ishlatiladi. ArcGIS Pro
dasturining bu tahlilda integratsiyasi
LST o'zgarishlarini aniq fazoviy tahlil
qilish va vizualizatsiya qilish imkonini
beradi, bu esa siyosatchilar va yer
boshqaruvchilari uchun qimmatli
ma'lumotlarni tagdim etadi. Ushbu
tadqiqot, qishlog xo'jaligiga bo'lgan
iglim o'zgarishlarining ta'sirlarini
tushunishda va global isish fonida
moslashuvchan strategiyalarni
go'llab-quvvatlashda masofaviy

sezish  texnologiyalarining  rolini
ta'kidlaydi.
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Kalit so’zlar. Yer Yuzi
Harorati, LST, Landsat, ArcGIS Pro,
Dustlik tumani, Jizzax viloyati, iqlim
o'zgarishi, masofaviy sezish, qishloq
xo'jaligi yerlar, sug'orish, harorat
o'zgarishi.

AHHOMAauus: JlanHoe
uccaedosaHue u3yuaem u3mMeHeHus
memnepamypbsl 3eMHOU No8epxHOCMuU

(LST) 8 irrigated
CeNbCKOX03ATCMBEHHBIX y200bax
paiiona  Jycmauk, /]cusdakxckoll

obaacmu, 3a nepuod ¢ 2011 no 2020
200, UCNO0Ab3YS CNYMHUKOBblE CHUMKU
Landsat 5 (2011) u Landsat 8 (2020).
Anaaus, nposedenHblll 8 ArcGIS Pro,
noxkasavleaem yseauveHue
memnepamypbsl 3eMHOIL n08epxXHOCMU
Ha 1,5°C 3a dessmuaemHuil nepuoo.

Pesyavmamut noouepxusarnm
8AX’CHOCMb MOHUMOpPUH2a
memnepamypHslxX  U3MeHeHUl 8

CeNbCKOX03ATCMBEHHBLX paitioHax,
YIMo MOocem cyuecmeeHHo N08AUAMD
Ha ypoxcaiiHocms, agdexmusHocms

8000N0/1b308AHUSA u obwy1o
ycmotiuusocmn CeNbCKo20
xoszaticmead. Hcnoavzosanue
CNYMHUKOBBLX CHUMKO8, 8
yacmxocmu OaHHbIX Landsat,

npedocmasasem a@dexmusHsill U
IKOHOMUUHDBIIL cnocob MoHUMOpuUH2a

IKOo/102uHecKux u3meHeHull 80
epemeHu, sKAruan U3MEHEeHUA,
6bl36AHHbBLE KaumamuuecxKumu

usmeHerHusamu. Hnmeepayus ArcGIS
Pro 8 amom aHaause nos3gonsem
MOYHO 8bINOMHAMD
NpOCMpaHcmeeHmsvlit  aHaauiz U



susyaauzayutro  meudeHuuit  LST,
npedocmasnsni ueHHvle OaHHble 0As

NnoAUMuUKO8 u Ynpasasowux
3eMeNbHbIMU pecypcamu. 9mo
uccnedosaHue nodvepkugaem poab
mexHoa02ull OUCMAaHYUOHHO20
30HOUpOBaHus 8 NoOHUMaHUU
8030eticmeus KAUMAMu4ecKux
U3MeHeHUll Ha cenbckoe X03alcmaeo u
Heobxo00uUMocCmy npoodoxceHUs
MOHUMOpPUH2A ~ 049  NOOJOepHcKU

adanmueHblx cmpamez2uil 8 YcA08UAX
22100a1bH020 NnomeneHus.
Karouesuvle caoea:
Temnepamypa 3emHoll nosepxHocmu,
LST, Landsat, ArcGIS Pro, paitiox

Jlycmauk, /ixcusaxkckas obaacmo,
Kaumamudeckue U3MeHeHus,
JucmaHuuoHHoe 3oHduposaHue,
CeNbCKOX03AllICMmEeHHble 3emau,
opouueHue, u3MeHeHue
memnepamypbi.

Introduction

The increasing impact of climate
change has made the monitoring of
environmental changes, particularly
land surface temperature (LST), an
essential component of understanding
and mitigating its effects [1—3]. LST

plays a critical role in various
environmental processes, including
agricultural productivity, water

availability, and urban heat dynamics.
For regions heavily dependent on
agriculture, such as Dustlik District in
Jizzax Region, tracking LST is crucial
to ensure that crops receive adequate
temperature conditions for optimal

growth, particularly in irrigated
agricultural lands [4,5].
Satellite = remote  sensing  has

revolutionized the ability to monitor
and assess environmental changes over
time. Landsat imagery, a valuable tool
in remote sensing, has been
instrumental in tracking changes in
LST, offering high spatial and temporal
resolution data for both historical and
recent time periods. Landsat 5,
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launched in 1984, and Landsat 8,

launched in 2013, have provided
consistent data that enable
comparisons of land  surface

characteristics across decades. In this
study, we utilize Landsat 5 data from
2011 and Landsat 8 data from 2020 to
assess LST variations in Dustlik
District, where agriculture is the
primary livelihood.

The importance of ArcGIS Pro in this
analysis cannot be overstated. ArcGIS
Pro provides a powerful platform for
processing, analyzing, and visualizing
satellite data, allowing researchers to
extract meaningful insights from
complex geospatial information. In this
study, we employ ArcGIS Pro to
process Landsat images, calculate LST
values, and perform spatial analysis to
assess the changes in temperature over
the nine-year period. This tool enables
a comprehensive understanding of the
spatial distribution of temperature
changes, which can inform effective
land and water management strategies
[6,7].

This paper aims to contribute to the
growing body of knowledge on the role
of satellite imagery and GIS tools in
monitoring the impacts of climate
change on agriculture. The observed
1.5°C increase in LST in the irrigated
agricultural lands of Dustlik District
between 2011 and 2020 suggests
significant shifts in the local climate,
potentially driven by both natural and
anthropogenic factors. Through this
analysis, we emphasize the need for
continuous monitoring and adaptive
strategies to address the challenges
posed by a changing climate on
agriculture and water resources.
Methods and Materials

Study Area: The study area is in Dustlik
District, Jizzax Region, Uzbekistan.
The region is characterized by irrigated
agricultural lands that are highly
sensitive to changes in temperature,



making it an ideal location for studying
Land Surface Temperature (LST)
dynamics. The climate of the region is
arid, with limited rainfall and reliance
on irrigation for crop cultivation.
Satellite Data:

The analysis utilizes Landsat 5 and
Landsat 8 satellite imagery for the
years 2011 and 2020, respectively.
Landsat 5: Launched in 1984, Landsat
5 operated for over 29 years, capturing
high-quality imagery for Earth
observation. The Landsat 5 Thematic
Mapper (TM) sensor provides 30-
meter spatial resolution for multiple
bands, including thermal infrared
(band 6), which is critical for LST
calculations.

Landsat 5 provides imagery with a
temporal resolution of 16 days, making
it useful for monitoring seasonal and
annual changes in land surface
conditions.

Landsat 8: Landsat 8, launched in
2013, is the most recent satellite in the
Landsat series and continues to
provide high-quality Earth

observation data.

Landsat 8’s Operational Land Imager
(OLI) and Thermal Infrared Sensor
(TIRS) provide improved sensor
calibration, enhanced image quality,
and 30-meter spatial resolution for
most bands. The TIRS sensor on
Landsat 8 provides two thermal bands
(bands 10 and 11), which offer higher
accuracy and improved calibration for
temperature measurement compared
to Landsat 5. Like Landsat 5, Landsat 8
also offers a 16-day revisit cycle.

LST Calculation Methodology:
The calculation of Land Surface
Temperature (LST) from satellite
imagery involves several steps, as
outlined below.

Pre-processing of Satellite Data: Both
Landsat 5 and Landsat 8 images were
pre-processed using ArcGIS Pro to
remove atmospheric distortions and
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ensure accurate LST calculations. This
step included radiometric calibration
to convert the raw digital numbers
(DN) of the thermal infrared bands into
Top-of-Atmosphere (TOA) radiance
values. Geometric corrections were
applied to align the satellite images,
ensuring that they matched perfectly in

terms of spatial alignment and
projection.
Conversion from  Radiance to

Brightness Temperature: The thermal
infrared bands of both Landsat 5 (band
6) and Landsat 8 (band 10 for 2013 and
band 11 for 2020) were converted from
TOA radiance to brightness
temperature using the following
equation:

—273.15

where:

o Tis the brightness temperature
in degrees Celsius.

« LA isthe radiance at the sensor.

« Ki and K2 are calibration
constants specific to the Landsat
sensor (available from the
Landsat metadata for each
image).

This conversion provides an estimate
of the surface temperature for each
pixel in the thermal infrared band.
Land Surface Temperature (LST)
Calculation:

o« The brightness temperature
derived from the thermal
infrared band is then used to
calculate the Land Surface
Temperature (LST). To ensure
an accurate conversion, the
emissivity of the land surface is
accounted for. Emissivity varies
with surface type (vegetation,
water, soil, etc.), and thus a
correction factor is applied based
on land cover -classifications
derived from the satellite
imagery.



o A typical method used for LST
calculation involves the use of
the NDVI (Normalized
Difference Vegetation Index) to
derive surface emissivity. For
example:

E = 0.004xNDVI+0.986
where E is the surface emissivity and
NDVI is the Normalized Difference
Vegetation Index calculated from the
visible and near-infrared bands.
Temperature Correction
Final LST Calculation:

o Once the emissivity is derived,
the final LST is calculated using
the following formula

LST=—"

1+/1*§*1n(5)

and

where:
o LST is the Land Surface
Temperature (in Celsius).
« Aisthe wavelength of the
thermal band (in micrometers).
o Tis the brightness temperature
in Kelvin.
« Dpisaconstant based on the
sensor's spectral characteristics
[2,8].
Data Analysis: Using ArcGIS Pro, the
LST values for both Landsat 5 (2011)
and Landsat 8 (2020) were extracted
and analyzed to identify the
temperature differences in the study
area. The analysis focused on the
irrigated agricultural lands of Dustlik
District. A spatial comparison was
made between the two time points,
revealing a 1.5°C increase in LST over
the nine-year period. These findings
were further analyzed in terms of
seasonal temperature variations, land
cover changes, and  potential
implications for agricultural practices
and water management in the region.
Significance of ArcGIS Pro in the
Analysis: ArcGIS Pro played a critical
role in this analysis by providing a
comprehensive platform for image
processing, spatial analysis, and
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visualization of temperature trends.
With its advanced tools for raster
analysis and data visualization, ArcGIS
Pro enabled the accurate extraction of
temperature data and the creation of
detailed temperature maps, which
facilitated the identification of spatial
patterns and temperature anomalies
across the study area.

Results

The analysis of Land Surface
Temperature (LST) changes in Dustlik
District between 2011 and 2020
revealed a noticeable increase in
temperature over the nine-year period.
The LST for the irrigated agricultural
lands of Dustlik District in 2011,
derived from Landsat 5 imagery,
exhibited a lower temperature profile
compared to the 2020 LST, which was
calculated from Landsat 8 data. The
difference in temperatures between the
two years was found to Dbe
approximately 1.5°C, indicating a
significant warming trend in the study
area.

To visualize these changes, two LST
maps have been generated—one
representing the LST for 2011 and the
other representing the LST for 2020.
The maps clearly illustrate the spatial
distribution of temperature variations
across the irrigated lands of Dustlik
District. These temperature maps show
that certain regions, particularly those
with sparse vegetation cover or
concentrated irrigation practices,
experienced higher increases in LST
compared to others.




Figure 1. Land surface
temperature map of the area on

5t of August in 2011.

temperature map of the area on
5t of December in 2020.

The LST values from 2011 demonstrate
relatively moderate  temperature
conditions across the agricultural
lands, with some variations based on
land cover type, including higher
temperatures in areas of exposed soil
or bare agricultural fields. However,
the LST map for 2020 indicates a more
pronounced warming effect in several
areas, particularly around irrigation
channels and areas with intensively
cultivated crops. This trend suggests
that agricultural practices, potentially
combined with climate factors, may
have contributed to the increase in LST
over the study period.

The temperature increases of 1.5°C,
while modest, is significant when
considering the impact of rising
temperatures on agricultural
productivity and water usage. The
observed changes are particularly
important for the local farming
communities that rely heavily on
irrigation, as increased LST may lead to
higher water demands and stress on
local water resources. Additionally,
elevated temperatures can negatively
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affect crop yields and irrigation
efficiency, posing potential challenges
for agricultural sustainability in the
region.

Conclusion

These results underscore the necessity
for continued monitoring of LST in
agricultural regions, as temperature
increases such as those observed in
Dustlik District could lead to more
frequent heat stress events, affecting
both crop health and water
management  practices. Further
research and adaptive strategies will be
needed to mitigate the impacts of rising
temperatures on the agricultural sector
and ensure long-term sustainability in
the face of climate change.
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Geomatika muhandisligi kafedrasi katta o "qituvchisi

AnnHomauuna. Magolada iqlimni
tadqiq qilishning nazariy masalalari,
igimning shakllanishi, o’zgarishlari,
iglimga ta’sir etuvchi tabiiy va
antropogen omillar haqida yoritilgan.
Shuningdek iglimning global
ozgarishlari, aynigsa, issigxonalar
gazlarining atmosferaga chiqarilishi va
ularning ekotizimlar va inson hayotiga
ta’sirt hagida ma “lumotlar bayon etilgan.
Bundan tashgari iqlim tadqiqotlari bilan
shug ‘ullangan olimlar ishlari tahlil
qilinib, iglimning tadqiq qilishning
nazariy masalalar, iqlimni prognozlash,
zamonaviy modellar orqali kelajakdagi
o’zgarishlarni  baholash, shuningdek
iglimga bog’lig muammolarning ijtimoiy,
igtisodiy va ekologik ta’sirlarini o’rganish
va iqlim o zgarishlarga moslashish
hamda oldini olish chora tadbirlari
to "g ‘risida ma "lumotlar berib o “tilgan.

Kaaum cijaaap: BMT, iglim, ob-
havo, Atmosfera, global isish, Gidrosfera,
Litosfera, Biosfera, antropogen ta'sir,

iglim o'zgarishi oqibatlari, bargaror
rivojlanish.

AHHOMAauyus. B crmamuve
paccmompembvl meopemuueckue
80NMpOCHL  UCCAe008AHU KAumMama,
¢dopmuposarus Kaumama, e20
u3meHeHull, NPUPOOHDBIX u
aHMpPONO2eHHbBLX ¢axmopos,
sauarowux Ha kaumam. Taxoice
npedcmasaeHa uHgpopmayun 0

2100aNbHbIX UBMEHeHUSIX Kaumama,
0COOeHHO  8blOPOCAX  NAPHUKOBBLX
2a3oe 8 ammocgepy U ux 8AUSHUU HA

aKocucmemvl U HCU3Hb Uenosexd.
Kpome moeo, ovLAU
NPOaHaAAU3UPOBAHBL pabOMbl YUEHbBLX,
3aHUMarnwuxcs uccaedosaHuaMU
Kaumama, u npedocmasaena

uHdopmMayus no MmeopemuHecKum
gonpocam KAUMAMUYeCcKUX
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uccaedosaHuil, Npo2HO3UPOBAHUS
Kaumama, OUeHKU O6Yyoywux
U3MeHeHull ¢ NOMOWbI COBPEMEHHBLX

Mmodenell, a makxie  u3yueHus
COUUANBHDBILX, IKOHOMUUECKUX u
3K0/102UUeCKUX nocsaedcmasutl

npob.aem, C8A3AHHBIX C KAUMAIMOM, A

makxce Mep no adanmauuu u
npedomsepaujeHuro U3MEHEeHUS
Kaumama.

Kanouesnble caosa: OOH,
Kaumam, nozoda, Amwmocgepa,
2106a1vHOoe nomen.exue,
TI'udpocgepa, Jlumocgepa, buocgepa,
aHmponozeHHoe go30eticmsue,

nocaedcmeus u3meHeHus xKaumama,
ycmotliuueoe passumue.

Abstract. The article discusses the
theoretical issues of climate research,
the formation and changes of climate,
as well as natural and anthropogenic
factors affecting the climate. It also
provides information on global
climate change, particularly the
emission of greenhouse gases into the
atmosphere and their impact on
ecosystems and human life. In
addition, the works of scientists
engaged in climate research are
analyzed, covering the theoretical
aspects of climate studies, climate
forecasting, and assessing future
changes through modern models.
Furthermore, the article examines the
social, economic, and environmental
impacts of climate-related problems,
as well as adaptation and mitigation
measures to address climate change.

Keywords: UN, climate,
weather, Atmosphere, global
warming, Hydrosphere, Lithosphere,
Biosphere, anthropogenic impact,



consequences of climate change,
sustainable development.

Kirish. Iqlimning
shakllanishida turli omillar,
hududning geografik o’rni,

atmosferaning tarkibi, yog’ingarchilik
va haroratning global o’zgarishlari
asosiy rol o'ynaydi. Iqglimni tadqiq
gilishda esa yangi nazariy va amaliy
yo’'nalishlar, zamonaviy tahlil usullari
va prognozlash modellari murakkab
ilmiy jarayonni tashkil etadi. Iqlimga
ta’sir etuvchi tabiiy va antropogen
omillar, shuningdek, iqlim
o’zgarishlarining global ta’sirlarini
tadqiq qilish bugungi kunning eng
dolzarb muammolaridan biri bo 'lib,
xalq xojaligi tarmoqlarini barqaror
rivojlanishi va atrof-muhitni muhofaza
qilish kabi masalalarga to’gridan-
to’g’ri ta’sir ko’rsatadi.

Iqlim tadqiqotlari shu bilan
birga, tabiiy resurslarga bo’lgan inson
ta’sirini, ekotizim va biosferaning
o’zgarishlarini ham o’rganishni talab
etadi, chunki har gqanday iqlim
o’zgarishi ekotizimlar, qishloq xo’jaligi,
energetika va sogligni saqlashga va
boshqa sohalarga turli darajada ta’sir
ko’rsatadi.

Yer sayyorasida  umumiy
haroratning ko’tarilishi atrof
mubhitning, aynigsa atmosfera
havosining zararlanganligini

ko’rsatuvchi asosiy ko’rsatkichlardan
biridir. Atmosfera havosi tarkibida
qator zararli moddalar miqdorining
ko’payishi nafaqat haroratning, balki
sayyoramizning barcha mintaqgalari
iglimining o’zgarishiga olib kelmoqda.

Hukumatlararo ekspertlar
guruhi  Yer ilgari  hisob-kitob
qgilinganidan  kora  tezroq isib
borayotganini ma’lum qilishmoqda.

Dunyo bo’yicha o’rtacha harorat 1,1
darajaga ko’tarilgan. Bu esa 2040 yilga
borib o’rtacha harorat 1,5 darajaga
oshishini bildiradi[ 8,11]. Issiq
to’lginlar, kuchli shamollar,
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qurg'oqchilik, suv toshqginlari va
yong’inlar yanada ko’proq sodir bo’la
boshladi, muzliklar erishi yanada
kuchaydi. Aynigsa, joriy yilda bu
jarayon judayam tezlashganini
kuzatishimiz mumkin.

Bugungi kunda jahon
hamjamiyati iglim o’zgarishini
insoniyat oldida turgan eng jiddiy
muammolardan biri deb tan olmoqda.
BMT iqlim o’zgarishi to’g’risidagi
doiraviy konvensiyasi uni hal etishning

ikkita asosiy yo’nalishi belgiladi:
atmosferaga issigxona gazlari
chiqarilishini  kamaytirish hamda

kuzatilayotgan va kutilayotgan iqlim
o’zgarishlariga moslashish. O’z vaqtida

choralar gabul gilmaslik va
atmosferada issigxona gazlari
miqdorini  bundan  keyin ham

ko’payishi iglim o’zgarishlarining aytib

bo'lmas oqibatlariga olib kelishi
mumKkin.

Hozirgi kunda iglim
o’zgarishlari dunyoning barcha
davlatlari kabi Markaziy Osiyo
mamlakatlarida yaqqol
sezilayotganligi, mintaqadagi asosiy

daryolarning havzasi va biologik xilma-
xillikning qisqarib  borayotganligi,

bug’lanish  darajasini  oshiradigan
gazlar va  atmosferaning keng
miqyosda ifloslanayotganligi  kabi
ta’kidlangan ekologik muammolari
mintaqa mamlakatlarini jiddiy
xavotirga solayotganini alohida
ta kidlash lozim.

Asosiy qism. Iqlim

resurslarini tadqiq etishning nazariy
masalalari juda keng qamrovli bo'lib,
iglimshunoslik, geografiya, ekologiya,

iqtisodiyot va boshqa fanlarning
tutashgan nugqtalarida joylashgan. Bu
masalalar iglim resurslarining
mohiyatini, ularning paydo bo'lish

sabablarini, jamiyat hayotidagi rolini
va ulardan oqilona foydalanish
usullarini o'rganishga qaratilmoqda.
Bu masala Global va mintaqaviy


https://www.ipcc.ch/report/sixth-assessment-report-working-group-i/?__cf_chl_jschl_tk__=pmd_4e94b82a7695474896f4f833bdb8ab62dcd91c44-1628505000-0-gqNtZGzNAg2jcnBszQfO

darajada iqlimning o’zgarishi, uning
tabiiy resurslar va ekotizimlar bilan
ozaro aloqasi, shuningdek inson
faoliyatining iqlimga ta’siri kabi
masalalarni o’z ichiga oladi. Iqlim
o’zgarishlari XXI asrning eng muhim

va muhokama gilinayotgan
muammolaridan  biridir.  Ularning
ta’siri  nafagat  tabiatga,  balki
igtisodiyot, ijtimoiy rivojlanish va
barqarorlikka ham  katta ta’sir
ko’rsatmoqda. @ Shu bois, iqlim
resurslarini tadqiq etish hamda

ularning samarali foydalanilishi va
boshqarilishi bugungi kunning eng
dolzarb masalalaridan biri hisoblanadi.
Bunday tadqiqotlar, eng avvalo, iglim
o’zgarishlarining global va mintaqaviy
darajadagi ta’sirini tushunish, ularning
igtisodiy,  ekologik va  ijtimoiy
yo’nalishlariga bog’liq muammolarni
aniglash hamda turli hududlarda
ularga yo’naltirilgan chora-tadbirlarni
ishlab chiqish alohida ahamiyat kasb
etadi.

Bu muammolarni hal qilish
uchun yangi usullar va sohaga oid
ko plab ilmiy yondashuvlarni talab
etadi. Aynigsa, barqaror rivojlanish
va ekologik mutanosiblikni
ta’minlashga qaratilgan strategiyalar
va konsepsiyalar igqlim resurslaridan
oqilona foydalanishni ilmiy jihatdan
tadqiq etishda muhim rol o "ynaydi.

Iqlim o’zgarishlariga
moslashish, ularning ta’sirini
yumshatish va resurslarning samarali
boshqarilishida ekologik-igtisodiy va

ijtimoiy yondashuvlarning
integrasiyalashgan = xolda  tadqiq
qilinishi, bu sohadagi ilmiy
izlanishlarning markaziy

yo'nalishlaridan biri hisoblanadi.

Iglim yer yuzasining quyosh
nurlariga nisbatan og’ishiga bog’liq
ravishda ob-havoning muayyan joyga
xos bo’lgan ko’p yillik maromi, yani
biron joyda boladigan ob-havo
sharoitlarining majmui va mavsumiy

126

geografik o’zgarishi, quyosh
radiasiyasi, yer to’shama  sirti
xususiyatlari hamda ular bilan bog’liq
atmosfera  sirkulyasiyasi ta’sirida

vujudga keladi. Har bir joy iglimi uning
boshqa joylardagi iglimga nisbatan
o’ziga xos xususiyatlari haqida ko’p
yillik meteorologik kuzatishlar
natijasidagina to’la tasavvurga ega
bo’lish mumkin. Iglim atmosfera va
faol qatlamda Dbeto’xtov davom
etadigan tabiiy jarayonlar natijasidir
[5]. Yer sharining turli nuktalarida
iglimning turlicha bo’lishi iglim hosil
qiluvchi omillarning har xil bo’lishiga,
ya'ni bu jarayonlar sodir bo’ladigan
o’sha geografik sharoitlarga bogliq.
Geografik omillardan eng muhimlari
joyning kengligi va balandligi, dengiz
sohiliga yaqin-uzoqligi, orografiya va
o’simlik qoplamining xususiyatlari, qor
va muzning bor-yo’qligi,
atmosferaning ifloslanganlik darajasi
hisoblanadi. Bu omillar kengliklar
bo’ylab turli iglimlarning
shakllanishiga sabab bo’ladi.

Iqlimiya atamasi  grekcha
“kAivw” fe'lidan kelib chiqib, “kAipa” -
giyalik, ma'lum  bir  hududda
kuzatilayotgan samoviy sferaning
giyalik  burchagi, ya’ni quyosh
nurlarining tush paytida yer yuzasiga
“og‘ishi” giyaligini anglatadi. Bu atama
grek astronomlari, matematik
geografiyaning asoschilari Gipparx va
Gipsikllar (mil.avv. 160 - 125 yillar)
tomonidan fanga kiritilgan [5,8].

O‘rta Osiyolik buyuk olimlar
Abu Rayhon Beruniy, Abu Ali ibn Sino,
Zahiriddin Muhammad Bobur va
boshqgalarning asarlarida
meteorologiya va iqlim nazariyasiga
doir juda ko‘p noyob fikrlar uchraydi.
Maslan, Beruniy fikriga ko‘ra,
havoning holati “..mazkur joyning
tabiatiga bog‘liq, uning tog‘larda yoki
dengiz bo‘yida turganligiga (bog‘liq),
shuningdek, joyning baland-pastligi va
gaysi kenglikda-shimolrogdami yoki


https://qomus.info/encyclopedia/cat-q/quyosh-uz/
https://qomus.info/encyclopedia/cat-a/atmosfera-uz/
https://qomus.info/encyclopedia/cat-b/bolish-uz/
https://qomus.info/encyclopedia/cat-q/qatlam-uz/
https://qomus.info/encyclopedia/cat-d/dengiz-uz/
https://qomus.info/encyclopedia/cat-q/qor-uz/
https://uz.wikipedia.org/wiki/Abu_Ali_ibn_Sino

janubrogdami,
bog‘liq” [1,2,5].

Atmosferada ro'y beradigan
hodisalarning  kuzatish  natijalari
haqidagi birinchi ma lumotlarni grek
faylasufi Aristotel “Meteoro-logiya”
nomli kitobida ko rsatib o tgan. XVI
asrning boshlarida termometr va
barometrning kashf qilinishi
meteorologiyaning alohida fan sifatida
rivojlanishiga sabab bo "1di. 1730-yilda
Sankt Peterburgda dunyoda birinchi
bo’lib meteorologik stansiyasi o'z
ishini boshladi[6,8].

2 ming yildan ortiq vaqt
mobaynida “iqlim” tushunchasi tabiiy
fanlar  bilan  parallel ravishda
rivojlanib, yangi tarkibiy gismlarni o'z
ichiga olib va tobora murakkablashib
bormoqda. XVII va XVIII asrlarda
instrumental meteorologik kuzatishlar
asosida iqlimning dastlabki tavsiflari
paydo bo‘ldi. Buyuk Britaniyalik
olimlar E.Halley, J.Xedli va Rossiyalik
olim M.V.Lomonosovlar atmosfera
aylanishining iqlimga ta'siri haqidagi
tavsiflari alohida ahamiyat kasb etadi.
19-asr boshlarida nemis tabiatshunosi
A. Gumboldt Yer iglimlarini tizimli
tasvirlash va tushuntirishga asos soldi
va birinchi iqlim xaritalarini tuzdi[5,9].

Iqlimshunoshlik fanining
rivojlanishida G‘arbiy Yevropada XIX
asr oxiri XX asr boshlarida
A.Gumboldt, V.Yu.Vize, V.Keppen,
Yu.Xain kabi olimlarning ilmiy
izlanishlari hamda XX asrda rus
olimlaridan A.L.Voyeykov,
Ye.S.Rubinshteyn, O.A.Drozdovning
iglim materiallarini ishlab chiqish
usullari, L.S.Berg, B.P.Alisov va
boshqgalarning Yer shari iqlimlarini
tasnif qilishi, Ye.N.Blinovaning iqlim
gidrodinamikasi nazariyasi, V.V.Illy-
leykinning mussonlar, M.I.Budikoning
radiatsiya va issiklik balansi, haqidagi
ta’limotlari muhim o‘rin tutadi [6,10].

Yer sharining turli gismlarida
iglim omillarining tabiiy-geografik ja-

o‘rnashganligiga
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rayonlarga ta’sirini chuqurroq
organish maqgsadida rus geofizigi
M.I.Budiko shu joyning yillik radiasiya
balansi va quruklik indeksidan
foydalanishni, iglimiy
rayonlashtirishga genetik yondashish
usulini tavsiya etadi[9,10]. Bu usul
bilan Yer sharini iqlimiy jihatdan
turlicha bo’lgan mintaqalarga
ajratiladi. Rus iglimshunosi B.P.Alisov

tomonidan 1930 yillarda ishlab
chiqilgan genetik klassifikasiya
ko‘pchilikka ma’qul bo‘ladi. Bu

klassifikatsiyada yil davomida yoki
issiq va sovuq davrlarda humkronlik
giladigan havo massalari tiplari asos
qilib olingan. U 4 ta asosiy va 3 ta
o tish-oraliq  iglim  mitaqalariga
ajratadi. Asosiy iqlim mintaqalari:
ekvatorial, tropik, mo‘tadil va qutb
(Shimoliy yarim sharda - arktika,
Janubiy yarim sharda - antarktika).
Ular asosiylar hisoblanadi, chunki,
mazkur iglim mintaqalarida il
davomida faqat shu joylar uchun xos
bolgan bir xil havo massalari
hukmronlik qiladi. Asosiy mintaqalar
orasida o‘tish mintaqalari joylashgan:
subekvatorial, subtropik va subqutbiy
(Shimoliy yarim sharda - subarktika,
Janubiy yarim sharda —
subantarktika). Barcha o‘tish iglim
mintagalari nomida «sub» old
qgo‘shimchasi bor (lotin tilida u
«ostida» ma’nosiga ega). O‘tish iqlim
mintaqalarida havo massalari fasllarga
mos holda o‘zgaradi. Ular bu yerga
go‘shni mintaqalardan navbati bilan
kirib keladi. Masalan, subtropik
iglimda yoz huddi tropiklardagidek
issiq, qish esa, tropik havo oqimi
o‘rniga mo’tadil kengliklardan sovuq
havo massalari kirib kelgani uchun,
sovuq bo‘ladi. Iqlim mintaqalari ichida
kontinental, dengiz, musson iqlimli
yoki  g‘arbiy qirg‘ogbo’yi  iglim
oblastlari kabi alohida iqlimiy
oblastlari uchraydi [5]


https://qomus.info/encyclopedia/cat-r/radiatsiya-uz/
https://qomus.info/encyclopedia/cat-u/usul-uz/
https://qomus.info/encyclopedia/cat-sh/shari-uz/

20-asrning o rtalaridan
boshlab iqlim tadqiqotlariga fizik-
matematik g oyalarni  qollashga
alohida e'tibor garatila boshlandi. 1974
yilda Stokgolmda bo'lib o'tgan iglim
nazariyasi va uni modellashtirishning
fizik asoslari bo'yicha konferentsiyada
iglim ta'rifi atmosfera-okean-quruqlik
tizimi tomonidan inson umri bilan
taqqoslanadigan  vaqt oralig'ida
boshdan kechirilgan holatlarning
statistik majmuasi sifatida gabul
qilindi. Iglimni aniqlashning bunday
yondashuvi iglimni global tushuncha
sifatida tushunishning yangi darajasi
bilan bog'liq edi, uning tavsifi uchun
iglim rejimining asosiy xususiyatlarini
belgilaydigan elementlardan iborat
iglim  tizimini ajratib ko'rsatish
joizligini isbotladi.

Meteorologiya va
iglimshunoslikning ilmiy yo "nalish
sifatida tarkib topishi va rivojlanishini
V.Bjerknesning Ob-havoni bashorat
qilish tadqiqotlari, L.F.Richardsonning
raqamli jarayonlar orqali ob-havoni
bashorat  qilish g oyalari, C.
Rossbyning  Atmosferaning zonal
aylanishi intensivligining o'zgarishi va

harakatlarining yarim doimiy
markazlarining  siljishi  o'rtasidagi
bog'ligliklar to"g risidagi tadqiqotlari,
I.A.Kibelning meteorologiyada

suyuqlik mexanikasi tenglamalarini
qo'llash g oyalari, J.G.Charneyning
Atmosfera harakatida shkalalarni
qo "llash tadqiqotlari, G.I.Marchukning
Atmosferadagi jarayonlar dinamikasi
va ob-havoni bashorat qilishda raqamli
usullari, Yu.A.Izraelning iqlimni ob-
havoning vaqt shkalasi bo'yicha
o'zgaruvchanligini tavsiflovchi fizik
miqdorlarning o'rtacha qiymatlari
nuqtai nazaridan tavsiflangan iqlim
tizimining holatining statistik rejimi
to g risidagi farazlari, shuningdek
A.Arakavaning Atmosfera harakati
tenglamalarining uzoq  muddatli
ragamli integratsiyalari uchun
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hisoblash  tizimi  tadqiqotlarining

natijalari bo‘yicha ilgari surilgan

g‘oyalari katta rol o‘ynaydi.
Oc‘zbekistonda iglimshunoslik

fanining rivojlanishiga 1921-yilda
tashkil etilgan Turkiston
meteorologiya ilmiy tadqiqot

institutining o "rni beqiyos. Bu davrdan
respublikada iglimshunoslik fanining
ikkala tarmogi ham juda keng
rivojlana boshladi. Olimlardan
V.A.Bugayev, L.N.Babushkin,
V.A.Jorjio, L.A.Molchanov,
A.A.Skvorsov, F.A.Mo‘minov,
M.Orifxonova va  boshqalarning
genetik va amaliy iqlimshunoslik
nazariyasi haqidagi tadqiqotlarini
alohida  ta'kidlash  lozim.  Bu
olimlarning O‘rta Osiyo iqlimida
sirkulyasion omillarning roli,
troposfera va stratosferada sodir
bo‘luvchi juda kuchli shamollar,
ularning samolyotlar uchishiga ta’siri,
sug‘oriladigan yerlarning mikroiglimi
va qishloq xo‘jaligi o‘simliklari o‘sishi,
rivojlanishi va hosiliga mikroiglimning

ta’siri  haqidagi va boshqa ilmiy
xulosalari katta amaliy ahamiyatga
egadir [3,4,5,7].

Bundan tashqari

R.R.Zimmerman va A. A.
Molchanovlar O‘rta Osiyo va uning
gismlarining iqlimiy tavsiflari keltiradi
hamda mintaqani iglimiy
rayonlashtirgan. O‘rta Osiyo va
O‘zbekistonda agroiglimshunoslikni
rivojlanishiga L.N.Babushkinning
agroiqlim tavsifi va rayonlashtirishga
doir ishlari asos bo "Igan[12].

Ob-havo va iqlimning uzoq
muddatli o'zgarishlarini tahlil gilishda
atmosferani, okeanni va quruqlikning
faol qatlamini yagona tizimning o'zaro
ta'sir qiluvchi gismlari sifatida ko'rib
chiqish lozim, ularning dastlabki holati
doimiy tashqi sharoitda, vaqt o'tishi
bilan uning evolyutsiyasini to'liq
belgilaydi. Biroq, bu ta'rif hali iglim
tizimining biosfera va kriosfera kabi


https://uz.wikipedia.org/wiki/O%CA%BBrta_Osiyo

muhim tarkibiy qismlarini o'z ichiga
olmaydi.

Iqlimning keyingi ta'riflariga
biosfera va kriosfera kiritilgan: "Iqlim
iglim tizimining tarkibiy gismlarining
“atmosfera - gidrosfera - litosfera -

kriosfera — biosfera” o'zaro ta'siri
natijasida hosil bo'ladi.

Iglim  tizimining  tarkibiy
gismlari: atmosfera, gidrosfera,
litosfera, kriosfera va  biosfera
iglimning shakllanishida turli xil

ahamiyatga ega. Atmosfera o'zining
ikkita xususiyati - masshtab va kenglik
boyicha tarqalish xususiyatiga ko'ra
iglim tizimining asosiy va etakchi
komponenti hisoblanadi.

Hozirgi vaqtda “iqlim” atamasi
ko'pincha ikkita bir-biridan farq
giladigan va  qisqartirilmaydigan
tushunchalarni  tasvirlash  uchun
ishlatiladi. Birinchidan, bu tushuncha
ma'lum bir hududning
gidrometeorologik  rejimini  uning
boshqga tabiiy geografik xususiyatlari
qatorida tavsiflash uchun ishlatiladi.
Bunday holda, biz ma'lum bir
hududning iglimini nazarda tutamiz.

Ikkinchidan, “iglim”
tushunchasi gidrometeorologik rejim
holatini sayyoraviy miqyosda
belgilaydi. = Bunday holda, biz
atmosfera, okean va qit'alarning
harorat rejimini, okean va

atmosferaning umumiy aylanishini,
namlik aylanishining qonuniyatlarini,
kriosferaning holatini va ma'lum
darajada, global iqlim nazarda tutiladi.

Iqlim o'zgarishi bugungi kunda

ko'plab davlatlar tomonidan
asrimizning eng muhim global
muammolaridan biri sifatida

garalmoqgda. Iqlim o'zgarishi jahon
igtisodiyotiga ta'siri nuqtai nazaridan
nafaqgat keng ko'lamli tabiiy xavf, balki
halq x0 jaligi tarmogqlarining
rivojlanishiga ulkan ta'sir qiluvchi
muammo sifatida ajralib turibdi.
Chuchuk suv yetishmasligi, oziq-ovqat
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muammosi, tabiiy ofatlar, migratsiya,
energetika, transport, qurilish, gishloq
xo'jaligi hamda boshqa sohalarni
rivojlantirish istigbollariga tosqinlik
qilib global iqtisodiy muammolarni

keltirib  chigarmoqda. XX  asr
o'rtalariga kelib insoniyat oldida Yer
sayyorasida  ekologik  inqirozning

paydo bo'lishi va jadal suratlarda
rivojlanishi bilan hal qilinishi kerak
bo’lgan bir gator muammolarni
keltirib chiqardi. Global ekologik
muammolar tabiiy mubhitga
antropogen ta'sir, iqlim o'zgarishi,
atmosferaning ozon qatlamining
emirilishi, o'rmonlarning kesilishi va
cho'llanish  bilan  bog'liq holda
rivojlanmoqda.. Sayyorada buzilmagan
yoki biroz buzilgan ekotizimlarga ega
bo'lgan hududlar yidan-yilga kamayib
bormoqda.

Shuni alohida ta “kidlash joizki,
insoniyatning energetik qurollanish
darajasi past bo‘lgan tarixiy davrlarda
uning global iqlimga ta’siri sezilarli
bolmagan. Biroq XX asrda ishlab-
chiqarish kuchlarining jadal suratlar
bilan o’sishi, tabiiy resurslardan
ogilona  foydalanmaslik,  qishloq
x0’jaligini rivojlanishi va yangi yerlarni
o’zlashtirish natijasida atmosferaga
zarar yetib ekologik muvozanatning
buzilishi natijasida ekologik tanglik
yuzaga keldi. Ekologik tangliklar o’z
navbatida avj olib, sayyoramizning
ba’zi mintaqalarida norozilik
harakatlarini keltirib chigardi.
Ekologik tanglikning tinmay kuchayib
borishi iqlim bilan bogliq jiddiy
muammolarni Kkeltirib chiqarishiga
sabab bo’lmoqda.

Iqlimning isishi 1972-yilda
davlatlar rahbarlarining tabiat
muhofazasiga bag‘ishlangan Stokgolm
Deklaratsiyasida oz ifodasini topdi.
1988-yilda iqlim o‘zgarishi bo‘yicha
hukumatlararo  ekspertlar  guruhi
(MI'9H1K OOH) ta’sis etildi. Ushbu
tashkilot 1990-yilda o‘zining iqlim



o‘zgarishini baholovchi ilk ma’ruzasini
tagdim etdi. Ekspertlar xulosasiga
ko‘ra, kerakli chora - tadbirlar
ko‘rilmasa, kelgusi 100 yil davomida
har 10 yillikda global harorat o‘rtacha
0,3 0C ko‘tariladi. Iqlim o‘zgarishi
borasidagi  tadbirlarning  davomi
sifatida 1992-yilda Rio-de-Janeyroda
o‘tkazilgan Jahon sammitida BMTning
Doiraviy Konvensiyasi qabul qilindi.
Bu hujjatdan 1994-yil 21-mart kuni
kuchga kirdi. Bugungi kunda 189
mamlakat Konvensiya Tomonlari
(a’zolari) hisoblanadi. Anjumanda
igim  o‘zgarishi  bilan  bog’liq
muammolar qatorida atmosferada
issiqlik effekti hosil giluvchi “issigxona
gazlari’ni havoga chigarishni
cheklashga tegishli huquqiy, dasturiy
hujjat gabul qilindi. BMTning ushbu
Doiraviy = Konvensiyasini  amalga
oshirish jarayonlarini baholovchi va
navbatdagi tadbirlarni belgilovchi bir
necha xalgaro anjumanlar o‘tkazildi.

Bu borada 1997-yilda
imzolangan va 2005-yilning 16-fevral
kuni kuchga kirgan Kioto (Yaponiya)
Protokoli alohida ahamiyatga ega
bo‘ldi. Ushbu anjumanda,
avvalgilardan farqli o‘laroq,
rivojlangan =~ mamlakatlar ~ uchun
issigxona  gazlarini  atmosferaga
chiqarishni qisqartirilgan hajmlari
belgilandi.

O‘zbekiston Respublikasi
Vazirlar Mahkamasining 2007-yil 10-
aprel kuni “Kioto Protokoli toza
taraqqiyot =~ mexanizmi  doirasida
investisiya loyihalarini tayyorlash va
amalga oshirish tartibi haqidagi
Nizomni tasdiglash to‘g‘risida” gi
qarori global iglim isishini yumshatish
va unga moslashish  yo‘lidagi
vazifalarni  belgilab berdi. Iqlim
isishining ekologik, ijtimoiy-iqtisodiy
ogibatlari juda murakkab va ko‘p
qirralidir. Uni uzluksiz o‘zgarish va
unga moslashish strategiyasi asosida
ish ko‘rish magsadga muvofiq.
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Iqlim o'zgarishi bugungi kunda
dunyo bo'ylab eng muhim ekologik,
iqtisodiy va siyosiy masalalardan
biridir. Iqlimning o'zgarishi nafaqat
atrof-muhitni, balki odamlarning
hayot tarzini, salomatligini, iqtisodiy
rivojlanishni va hatto xavfsizlikni ham
tahdid qilmoqda. Iqlim isishi, yani
havo haroratining global ortishi
muammosini bartaraf qilish juda
murakkab vazifadir. Chunki bu
muammo ham “tabiat-inson-jamiyat”
munosabatlariga, ya’ni bu uchlikning
muvozanatda, uygun rivojlanishiga
borib taqaladi. Ushbu muvozanat
yollarini topish va uni saglash uchun

quyidagi amaliy chora-tadbirlarni
amalga oshirish lozim:
% iqlim o'zgarishining salbiy

oqibatlarini chuqur anglash va uni
muhofaza qilishni targ'ib qiluvchi

ta'lim dasturlarini qo'llab-
quvvatlash;

% iqlim o'zgarishiga qarshi
kurashishda global miqyosda

hamkorlik qilish hamda xalgaro
bitimlarga rioya qilish va tabiiy
resurslarni boshqarish;

% ormonlarni kesish va yo'q qilishni
kamaytirish, yangi daraxtlar ekish
va tabiiy ekotizimlarni saqlash;

% plastikni  kamaytirish, qayta
ishlash va tabiiy materiallardan
foydalanishni rag'batlantirish
hamda  tabiiy = resurslardan
oqilona foydalanish va
chigindilarni kamaytirish;

% pestitsidlar va mineral o'g'itlardan
foydalanishni kamaytirish,
organik qishloq x0'jaligini
rivojlantirish hamda suvni tejash
va issiqlikda barqaror qishloq
x0'jaligini rivojlantirish;

% avtomobillarning chiqindilarini
kamaytirish uchun elektr
transport vositalarini kengaytirish
hamda  jamoat transportini
yanada rivojlantirish, piyodalar va



velosiped  yo'llarini  qurishni
jadallashtirish;
% yoqilg'ilardan foydalanishni

kamaytirish va qayta tiklanadigan
energiya manbalariga (quyosh,
shamol, geotermal,
gidroenergiya) o'tish.;

% elektr tarmog'ini energiya tejash
va ekologik toza energiya
manbalariga yo'naltirish;

% suvni kamroq talab giladigan va
qurg'oqchilikka chidamli
ekinlarni yetishtirish;

% issiqga chidamli infratuzilma:
Yo'llar, binolar va energetika
tizimlarini  issiqga  chidamli
materiallardan qurish;

% energiya samarador
texnologiyalarni  joriy etish:
sanoat korxonalarida energiyani
kamroq sarflash uchun zamonaviy
uskunalar va  jarayonlardan
foydalanish.

Xulosa. Iglimni  tadqiq
qilishning nazariy masalalari global va
mahalliy iglim resurslarini
shakllanishi, o’zgarishlari va ularning
inson hayotiga ta’sirini tushunishda
muhim ahamiyat kasb etadi. Bu
jarayonda tabiiy va antropogen omillar,
shuningdek iqlim modellari va
prognozlash usullarini ishlab chiqgish
asosiy o’rin tutadi. Iqlim o’z garishlari,
jumladan, global isish va unga bog’liq
muammolar, nafaqat tabiiy
ekotizimlarga, balki iqtisodiy va
ijtimoiy sohalarga ham kata ta’sir
ko’rsatmoqda.

Tadqgiqotlar hamda zamonaviy
modellar orqali iqlimning kelgusidagi

prognozlari haqidagi bilimlarning
oshirilishi, insonning atrof-muhitga
ta’sirini kamaytirish va  unga
moslashish  yolllarini  topishning

ahamiyati katta. Shu bilan birga, iqlim
o’zgarishlarining ijtimoiy va iqtisodiy
ko’rsatkichlari, har bir mamlakat va
jamiyat uchun muhim bo’lgan barqaror
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rivojlanishni ta’'minlashda asosiy omil
bo’lib xizmat qiladi.

Iglim ko’rsatkichlarining il
sayin tobora yomonlashib
borayotganini  insoniyat = Yerdan
shafqatsizlarcha foydalanishni davom
ettirayotgani bilan bog’lash mumkin.
Ko’pchilik davlatlar tomonidan bu
jarayon xavfsizlikka qarshi eng katta
tahdid sifatida ko’rilmogda. Dunyo

bo’ylab  sodir bo’llgan  ayanchli
hodisalar ekologik xavfsizlikni
ta’'minlashning qgo’shimcha
mexanizmlarini  ishlab  chiqishga

yetarli darajada kuchli turtki berishi
kerak. Yo’gsa keyinchalik juda kech
bo’lishi mumbkin.

Iqlim o‘zgarishi bo‘yicha o‘tkazilgan
konvensiyalar va kelishuvlar iqlim
tizimini himoya qilish va barqaror
rivojlanishni  ta'minlashda muhim
vositalar hisoblanadi. Ushbu
kelishuvlar ~ xalgaro =~ hamkorlikni
kuchaytirishga va iqlim o‘zgarishining
oldini  olishga qaratilgan sa'y-
harakatlarni yanada samarali qilishga
imkon yaratadi. Parij kelishuvi va
Kyoto protokoli singari asosiy hujjatlar
global miqyosda iglimni
o‘zgartirishning oldini olish uchun
mamlakatlarga aniq yo‘llanmalarni
taqdim etadi.
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IIPEABAPUTEJ/JIbHBINM PACUET TOUHOCTU 'EOJIE3NYECKHX
PABOTDI ITP YCTAHOBKE 1 HAJIAZIKE CO/IHEYHBIE ITEY

Hcaamoea 3yagpus KamuarvoxcanHoeHa - Accucmenm

Kagedpul

«Huxcenepnan eceomamuxa» TawkeHmMcKull apxumexmypHO CMPOUMENbHbLll

yHugepcumem

AHHOMauua. Ywby makoaada

Kyéw neuaapu  2/1eMeHmAdpuHu
ypHamuw ea mexucAauHu

MasMUHAQUW YHYH KYEWHUHS QaHUK
2e00e3uK UWAAPUHU WAKAAAHMUPULL
2e0MempusACUHUH2 HA3apuil maxauau
KeamupuazaH.  Acoculicu, — Kyéw
nevuHuHe camapadopauau2a mascup
Kunaouzai KHapaeHAapHUu aHUKAaW
8a xamo.apHu ymxa3sub rbopu.
Kaaum ciyjzaap: kyéw neuu,
Kyéw  aHepausicu, KOHCeHmpauus,
Kyew OoKuMu, my3au newnapHu
co3aau, KyéwHuHe dokan maceupu,

Kij3ey napaboaoudu, xijpuHaldueaH
bypuax OJuamempu, napaboaaHuH2

ouuauw bypuazu, nopaawl Hcoiu.
AHHOMAauuA. B daHHoll
cmamove npedaazaemcs
meopemuueckuil aHaau3 seomempus
dopmuposanus conHeuHoll
mouHocmu 2eode3uveckue pabomut no
obecneueHuro YCmaHo8Ku u

8blpasHUBAHLUE
COTHe1YHOl neuu.
onpedeasromes
onyckaromes
sauAIOM Ha
CO/THEeYHOll nevu.
Kaoueaswle caosa: coaneunHas

2/1emMeHmo8
I'nasHuwlil
npoueccnl,
owubKku  KOmMopwle
agPexmusHocmb

neub, CONTHeUHas aHepaus,
KOHUEeHMmpayusa, CO/HeYHblll NOMOK,
pea2yauposka CONSAHBIX neueil,

dokanvroe uszobpadxceHue Coamue,
3epKanvHbulll napaboaoud, euduMmblil
yeon duamemp, Y204 packpuimus
napaboavl, namHo b.auka.

Abstract. This article proposes a
theoretical analysis of the geometry of
the formation of solar precision
geodetic works to ensure the
installation and alignment of solar
furnace elements. The main processes
are determined, the errors that are
made that affect the efficiency of the
solar furnace.



Keywords: solar oven, solar
energy, concentration, sun stream,
adjustment of salt furnaces, focal
image of the sun, mirror paraboloid,
apparent angular diameter, parabola
opening angle, flare stain.

I. BBEIEHUE

CoustHIle paccMaTpUBaeTCsl Kak
ONWH U3 HCTOYHHKOB DHEPTHUU
KOTOpBbIE MOTYT CBITPaTh

3HAYUTEJbHYIO POJIb B Pa3BUTUHU
SKOHOMHUKA OT/EJIAET TEPPUTOPHIO
MHpa, 0COOEHHO B palloHaX ¢ OOJIBIITHM
KOJIMYECTBOM sICHOCTH. HO IJIOTHOCTH
IIOTOKAa COJIHEUHOW paauanuud OT
3eMyId  TIOBEPXHOCTh OTHOCUTEJIHHO
BBICOKA 151 He obecrieunBaeT
TeMIleparypa  HeoOXomumas  JJis
pellleHusI  BaKHBIX  HAy4YHblE H
WH)KeHepHbIe IIPO0JIeMbI, HAIlpUMeD,
c/ieJITaHHbIE€ U3 BICOKOITPOIIECCHBIM.

TexHosiorMUeckas mpobiema c
BBIXO/IOM B CE€Th MaTEPUAJIbI U CILIABHI,
JlydeBass CBapKa MOJKET YCIIEITHO
pemaercsi C IIOMOINBIO 3epPKaTbHO-
KoHIleHTpupytomux cucreM (3KC).
[Iytm pelreHuss JaHHOW  3amadu
BKJIIOUAeT B cebs psAjx mpobieMm, u, B
yacTHOCTH, ¢opma HaOJIoAeHu u
pasmep OT/AeJbHBbIE 3JIEMEHTHI U BECh
KOMILIEKC B II€JIOM, TOYHOCTh UX
3UMHETO MECTOTIOJIOKEHHUS u
IIPOUCXOKIEHUS.

II. CBA3AHHBIE PABOTBI

OcHOBHOe Ha3HA4YeHUe
COJITHEYHBIX  BBICOKOTEMIIEPATYPHBIX
meyb IpeJlHA3HAUYeHa A cOopa
OIIpeIEJIEHHOTO KOJIMYEeCTBa
COJTHEYHOU DHEPTHU U COCPEIOTOUHTD
ero Ha  HeOOJBIIOH  IUIOIIA/H.
Konnenrparus OCYIIECTBJISIETCSA
IIyTEM bokycupoBKH ITOTOKA
COJTHEYHOTO CBeTA.

MOIITHOCTh COJIHEYHOH IIe4yu
OIleHHUBAETCSA 110 JIOCTH2KHMOE
3HaUE€HUE TeMIIepaTyphl, MOJIYyUYeHHOE
B (QoKaJpHasA IJIOCKOCTh. 3HadyeHUe
MaKCHUMaJIbHO JTOCTHXKHUMOH
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TeMIIepaTypPhl TUTST 1JIeaJIbHOTO
COJITHEYHOTO KOHIIEHTpPaTOpa MOKHO
paccuuTaTth 110 opmyie [1, 2].

up _ *|EF°
7" = G0
(1)
I'me

B
= .10-8 2L, K4 3
Go = 5.672-10 7 IMOCTOSAHHBIN
Credana — bosibcmana

HD 1.2
E— = R. ==sinU,E
F S (p(zj mto

S - UWHTErpaJibHbI K03GpPUIIUEHT
MIPOIYCKAHUA (3epkasIbHOTO
OTPa’KeHUs) CHUCTEMA; (PO — YTJIOBOH
paguyc CosHIla, paBHBIM 0,004654
paa.; EO — IUIOTHOCTb IIPAMBIX
COJTHEYHBIX paauanus;, Um- yroia
PACKPBITUA KOHIIEHTpATOpa.

Pacuersl mokaspIBaIOT, UTO B
(okyce omnmMCcaHHOrO II€Yd MOKHO
MOJIYYUTh MAaKCUMyM TeMIlepaTypa A0
4940°C. OHaKO B IIeHTPE BHUMAaHMUS
peasibHOU KOHIIEHTPHUPYIOIIeN
cucTeMbl, 00JIydeHHOCTH OyzeT less EF
< EFHD , mOoCKOJIbKY KO3(dduUimeHT
3epKaJbHOTO OTpakeHU:A RS < 1 u ecTh
moTepu  u3-3a  ecoOJIofieHus ¢
reoMeTpuell CHCTEeMBI.  Pe3ysbTaTsl
3aMepbl TeMIlepaTyphl COJIHEUHOU
IMeyyd II0Kasajao, 4YTO peasibHasd
TeMIlepaTypa B doxkyce
KOHIIeHTpaTope focruraina 2750°C.

[Io mpuUBeNeHHBIM JaHHBIM

BUJHO, YTO MOTEPS TeMIepaTyphl
ABJIAETCA [JIAaBHBIM obpazom
CJIeZICTBUEM TEXHOJIOTUYEeCKUe
JIOILyCKU Ha HU3TOTOBJIEHUE
OoTpakarlnue 3epKaJIbHbIE

IIOBEPXHOCTH. PaccMOTpuM OAWH U3
BapMaHTOB TMOAX0Za K Ha3HAUYeHUeE
TOYHOCTH Te0JIe3UUYECKHUX paboT mpu
yCTaHOBKA, cOOpKa U PperyJupoBKa
costHeyHbIX Oarapeit meub (CII). [isa
9TOT0 IIPOAHAIM3UPYEM T'€OMETPUIO
(dopmupoBanue (g oxanpHOTO
nszobpakennsa CoJHIIA B uUjease
npoussoacTso CII.



N3BecTHO, 4To npu
IIPOEKTUPOBAHUU COBMECTHOTO
IIpeAIpUATUSA pasMepsbl u
XapaKTEepUCTUKU  OIpeAesAlTCA B

OCHOBHOM TII0 33/IJaHHOMY 3Ha4YeHUIO
IUIOTHOCTH TIOTOKAa B (DOKAJIHLHOM
nsaTHe. [IpencraBpre cebe uaeaTbHbIA
3epKaJIbHBIN ITapabosions (ero oceBas
paspe3), HampaBWJI CBOIO OChb Ha
«HenoaBm:kHOe» CosHne. B stom B
3TOM ciaydae Kakjaasa Touka (Xi, Yi)
mmapabosipl oopasyer cBoio ¢opmy. C
doxycupyiite nuzobpaxenue CoyHIa ¢
BHUIMBIM yTJIOBBIM JUAMETP
a = 32 dyra.

JIuHendHbIA JInaMeTp
n3obpakennsa CoJHIIA B IUIOCKOCTb,
IpoxXozsAIas uyepe3 (Gokyc mapabosibl

IIepIEHIUKYJISIPHO HaIpaBJIEHUIO
Jlyga, OTpaKeHHOro Iapabosia u3
nmeatpa CosHna  (pumc.1)  paBHA

paccyuThIBaeTCA 10 hopMyJie

di=2 C+Y) teg- (2)

[TockoIbKY B KOHEYHOM HUTOTE
n3obpaxkenrie CoJIHIIA JIOJKHO OBITH
[IOJIy4eHO B IIOCKOCTH (POKAJIBHOTO
araMeTrpa mapaboJion/ia, paccuyuTanTe
napameTpsl POKyca COJTHEUHOE MATHO.
Ha ocHOBaHuuU puc.1 umeem:

d; cos 2 d; cos 2
FB - 2 . - 2
2cos (,Bi%) ’ 2cos (ﬁig) ’
(3)
I'ne
Bi = arctg ﬁ
(4)

IMoacraBasis B (2), (3), (4)
3HAUEHUSA KOOPJIMHAT JJIsI TOYKH 1
(BepmuHa mapabosibl) U 2 (HACKOJIBKO
3TO BO3MOXKHO OT OCH IapaboJibl) AJ1s
CO3aBaeMOTr0 COBMECTHOTO
MIPEATIPUATUS MBI TIOJIyYaeM:

di = 55,8 Mmm FB = 62,2 Mmm 2 =
54°12,7' d2 =73,2MMm FC = 63,0 MM
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[IpoBesisi aHAJIOTUYHBIE PACUETHI JIJIA
IYHKTa 3 K CUMMETPUYHOU TOUKE 2,
TIOJIYYUM:
FB3 = 63,0 MM, FC3 = 62,2 MmM.
[lo mnpuBelEeHHBIM AAaHHBIM

BHUJIHO, YTO B B (DOKAJIBHOU IIJIOCKOCTU
n3obpaxkenre COTHIIA, TOJIyYEHHOE U3
TOUKax 2 U 3, uMeeT (GopMy dJIIUIICA C
pasMepsl Mayioi ocu 36,6 MM U
00JIBIION OIUH — 63,0 MM.

AHajyiornuyHble ~ pacyeTbl  ObLIH
BBITIIOJTHEHBI I TO4YeK mapaboJia,
XapaKTepU3yoIasacs yIjlamMu

PaCKpHITHA - 3, 3aJTaHHBIMU Yepes 10°.
X

vY

Puc. 1. /ls1a onpenejeHusa
JUHEWHOTO JUaMeTpa
uszoopakenusa CoJsiHIlE B
(P OoKaATHbHOU IVIOCKOCTH

C HEKOTOPBHIM IPUOIMIKEHUEM
Te K€ pe3yJIbTaThl MOXXHO IOJIyYUTh
MOJTydeHHbIE 110 (OPMYyJIaM.

_ i o, _ 4
o (1+cosB)cosp ’ - 1+cosB’
(5)
'ne a, b — 3HaueHus

MaKOPHOTO ¥ MUHOPHOTO IIOJIyOCU
3JUINIICA COOTBETCTBEHHO;

B — yronm  mapaboJibl,
0O6pa30BaHHBIN €€ ONTHYECKOU OCh U
0CEBOU OTpa*KEHHBIN JIyY.

Pe3ybTaThl pacueToB IIPe/ICTaBJIEHbI B
TabyIuIEe 1. ¥ MPOWIIOCTPUPOBAHO Ha
puc. 2. U3 puc. 2 ciexyer, uto ¢GoKyc
uaeasa napaboJions HMeeT
MaKCHMaJIbHYIO KOHIIEHTPaIUIO
(koimuecTBO  TeEpeKpbhIBaeTcs) B
IIEHTPAJIbHOU 30HE JauaMerpoM 55,8



MM. PaciiupeHue naTHa no Majaoi ocu
J0 36,6 MM sABISAETCS CJIEACTBHEM
YBEJIMUEHHUSI  PACCTOSHHE  MEXIy
(oKkycoM M TOUKON HA ITIOBEPXHOCTU
mmapaboJsionza, TOrZ1a KaK
SJUIMITUYHOCTD IIATHA ¢ bosbmasa och
63 MM ABJISAETCA CJIEJICTBUEM
yBEJIMYEHUs PACCTOSAHME U HAKJIOH
Jiyda Ha (pOoKaIbHas IJIOCKOCTb.

TABJIUIIA I
Pe3yavmamut pacuemos
napamempos oxyca

Yron QI DJuTuIic diuuriic Tem
HaKJIOHA c HECOBEPIIIEHHO | IUIOIIA/Ie Koaddunue
MEKIY 6OJIBIII JIETHUH " HT
ONITUYECKO oi 0oCh C, MM MecTHOCTH
# OChIO U3 oCh b, Mm W3 BJUTUTIC.
OTpaKEHH a, MM CmuH /Crek
B
mapaboJIbl
[Mupuna,
BO
o 27,9 27,9 2445,4 0,97
10 28,5 28,1 2515,9 0,88
20 30,6 28,8 2768,6 0,75
30 34,5 29,9 3240,7 0,60
40 41,2 31,6 4090,1 0,52
50 52,8 34,0 5639,7 0,43
60 74,4 37,2 8694,9 0,28

[To maHHBIM TaOJIUIBI 1 BUHO,
YTO IJIOTHOCTh COJTHEUHOTO IOTOKAa B
dokanpHOM TATHE, 0Opa30BaHHOM
Pa3JIMYHBIMH YacTH KOHIIEHTpPATOpa
HeoZHaKOBBIE. [IOTOK IJIOTHOCTH OT
nepudepUnHbIX TOUYEK
KOHIIEHTPATopa B 4 pa3a MeHbIIlle, 4eM
u3 IEHTPAJIbHBIX. Beruuciiure
3HaUeHUEe CpeHeKBa/[paTUUeCKON
OIINOKU MOJTHASA peryJiMpoBKa
COJIHEYHOU IIeYH.
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EX XX XS
e A

RYEERRERS

V{ [ [ ARRBRRRERAR
: T IR RS

Puc. 2. PopmuposaHue
uzoopadxcernun Coanya e hoxyce
NA0CKOCNMb cCMYynuysl

[Ipunumas 00111y10
CPeJHEKBA/IPATUUYECKYI0  CIIyYaWHYIO
OIMOKYy MR BCeX MPOIleCChl MOHTAXa,
H3TOTOBJIEHUS u IIeHTPOBKU
3JIEMEHTOB COJIHEUHOU I€YU, PaBHBIX
OJTHO! TPeTH pajinyc - MUHUMAaJIbHOE

(oxkanpHOE MATHO Rmin, 4TO
SKBUBAJIECHTHO CMellleHUe IeHTpa
(okanpbHOrO TATHA, MBI TMOJYIUTH

YMEHBIIIEHNE IUIOIAAW MAaKCHUMyMa
KOHIIeHTpanus hi(o] 3HA4YEeHUA
a
S =(5 R)Zﬂ,'.
B arom cilyyae IJIOTHOCTB
MoTOKa B (POKaTbHOM TISATHE OyAeT

paBHa repepaclpeaesnsaercs u,
CJIeJ0BaTesIbHO, addekTUBHAA
TeMIeparypa COJTHEYHOU nevyu
CHUBUTCA.

Tak kak K  pasmepy

YMEHBIIIEHHOTO (OKAJIbHOTO IISITHA
JlobaBIIseTCsA

N rpaHeii, 3HaueHUe OKUIaHUA [IEHTPA
ero rpymniumpoBKa OyzieT paBHOM.

Mg = ? (6)

Orcroga ¢ YPOBHEM
JIOCTOBEPHOCTH 0,997 (ypoBeHB
3HAUYUMOCTH t = 3), HaxoJuUM, UTO
3HaUE€HUE OXKUJ[aHHEe TPYIIOBOTO
IIEeHTPpa yMEHbIIIeHHOro ouara IIsSTHO
WIA  OXHJAEMBI  €ro  paauyc
HaXOJISITCS B AUAIIa30HE.

“R—Mg ' t<-R<ZR+My -t (7)



[Ipeobpa3oBaHue JIMHEWUHOU
BeJIMYMHBI MR B YIJIOBYI0 B a3suMyT
WIA YIrOJl HAaKJIOHA OIpe/esIsieTcs

dopmyna

My = % ) % (8)
Ine a — BUAUMBIA YTJIOBOU
nuaMetp CosHia:
CnenoBaTtebHO, obmiast  yriioBas

CpeAHEKBaApaTHU4dECKad ommubKa Bcex
IIponmecCol YCTAHOBKHM KW IEHTPOBKH
9JIEMEHTOB COJIHEYHAaA I1€4Yb paBHA

Myy - V2 (9)

Jlsi1  paccMaTpuBaeMoOM COJTHEYHOU
Ieyr 3HaueHUs] pacCUUuTaHHOE IO
IIOJIydeHHBIM (hopMysiaM, Oy/ieT paBHO
Mr = 9,3 MM, S =1086,3 MM 2, MR =
0,13 MM, 18,2

MM < 18,6 MM < 19,0 MM, Mayv = 5,3
mu="175".

YuursiBaem OIHI/I6KI/I HN3roToBJICHUA U
PEeryJINpOBKH OCHOBHBIX 3JIEMEHTOB

COBMECTHOTO IIpEeAIPUATHA, u3
KOTOPBIX o01asa omuoOKa
PEryJINPOBKHU.

[ToCKOJIbKY COBMECTHOE MPENIIPUITHE
COCTOUT M3 MHOTUX DJJIEMEHTOB, B
IIpUHITAIIE, 00Imass omubKa J0/IKHA

OIIpe/leAThCA 3HAYEeHUA
KOMIIOHEHTOB, = KOTOpbIe  MOXKHO
pa3aenuThb Ha ZiBe IPYIIIBL:
TE€XHOJIOTUYeCKHe OIINOKU u

reoMeTpuyecKre OIMOKU. cIydaiiHble
omubKu. B 1epByI0 TpyImy BXOAAT
OINNOKH, BO3HUKAIOIINE U3-3a
HECOBEPIIIEHCTBO TEXHOJIOTUU
HU3TOTOBJIEHUS CTPYKTYPHI U BJIEMEHTBI
coBMeCTHOTO Tmpeanpusatus. OHU He
MOTYT OBITH HCKJIIOUEHBI
HEINIOCPEJICTBEHHO  T'€0JIe3UUECKUMU
MeTOZaMH W 3HA4yUT, XOTA MOKHO
U3MEPUTH OTKJIOHEHUS.
K HuUM oTHOCSTCS:

1. Omubxku
CBETOOTpakaTesien
TeJINOCTAaTOB U BTYJIKU.
2, HenepneHaukysipHast
BpallleHUs reJIN0CTaTOB.

HU3TOTOBJIEHUA
ITIOBEPXHOCTH

OCb
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3. OmubKa yCTaHOBKH a3UMYTaTbHBIX
oceil TeIUOCTaTOB B BEPTUKAIBHOE
IIOJIOKEHUE.

4. OmwubOKU M3TOTOBJIEHUs HECYIeH
paMbl KOHIIEHTPATOP.

5. KpyTribHas mOrpentHoCTh JaTdnKa
HaIpaBJIEHUS.

6. Omubounble leopMany 3epKaI u
MeTaJlyla KOHCTPYKIIMH T'€JIHOCTaTOB
1I0J1 AEeUCTBHEM Beca, TeMIleparypa U
JIpyTHE Harpy3KH.

7. OmubKw, BBI3BAaHHbIE
nedbopManusAMHu IOAIIUIIHUKA PaMKa
IEHTP.

TeomeTpuUuecKre cirydaiiHble OIMMUOKU
BO3HMKAIOT BO  BpeMs  MOHTaxK
TEXHOJIOTUYECKOTO 000OpyIOBaHUSA
CThIKA WPEJNPUITUSA U B XOJIE€ €ro
JlesITETbHOCTH, KOTOPBIE MOTYT
pasIUYaThCA 10 BpeMsl O]
BO3/IEMICTBUEM BHEIIHUX (PAKTOPOB.
Nx 3HAUEHUA MOTYT
KOPPEKTUPOBATHCS B mporecce
reo/Ie3UUYEeCKUX U3MepEeHUs.

K HUM 11€718C000pa3HO 0OPATUTHCA:

1. Ommubka peryJupoBKu  dacku
reJIocTara.

2. Omubku opueHTanuu (yCTAaHOBKU)
JIATYMNKU HATIPABJIEHUS.

3. Ommbka HampaBJIeHUs JaTuynKa
OTCJIEKWUBAHUS.

4. Omubku ycrtaHoBKH (cOOpPKH)
KUPKH Ha oIopHas pama
KOHIIEHTparopa (bopmupoBaHue

OTpakarolas MOBEPXHOCTH).

5. Ommubku opueHTauuu QaceTHOro
KOHIIEHTpaTopa.

Kak BUJHO W3 NIPUBEJIEHHOTO BBIIIE
CIIMCKA, HEKOTOPBIE TEXHOJIOTUUECKUE
MUOKU TIPU 5TOM HCKJIIOUAKOTCS 34
CYET WCIIPaBJIEHHE TeOMEeTPUYECKUX
CAydalHbIX OHMIMOOK. B wacTtHOCTH, B

mpolecc IIPOBEIEHUS
pPEeryJIMpoBOYHBIX  paboT, OHIUOKU
H3TOTOBJIEHUS OTIOPHBIX pam
reJIN0CTaTOB u KOHIIEHTpAaTopa

aBTOMATUYECKU UCIIPABJIAIOTCA.
HNcxons u3 3TOTO, MO>KHO
MPEAIIOJ0XKUTh, 4YTO  CyMMapHas



OoImuOKa COBMECTHOTO IIPEAIIPUATUA
COCTOUT U3 CJIEAYIOINIUX OCHOBHBIX
KOMIIOHEHTHI:

1. Omubku U3TOTOBJIEHUA
CBETOOTPAa’KaTeJIsA IIOBEPXHOCTh I'PAHU
KOHIIEHTpaTopa — M.

2, [TorpemniHocTthb nedopmanuu
METAJ/JIOKOHCTPYKIIUM KOHIIEHTPATOP
IO, 1M, -

Beca, TeMmepaTyppl U  JApyrue

HATrPY3KH — Mq.
3. Omubounblie JledhopMaluu 3epKaI
KOHIIEHTPATOpa — My,

4. Omubxu ycranoBku (cObopkm) ¢ara
Ha OIIOPDHOW paMe KOHIIEHTpaTopa

(bopmupoBaHue OTpaskaroIas
IIOBEPXHOCTD) — My,

5. Omunbxu OpUEeHTaIuU
(peryupoBku) ¢pacKu KOHIIEHTpaTopa
— My

6. Omuobku U3TOTOBJIEHUA

CBETOOTpakaTeJsisl IOBEPXHOCTh TPAHU
reJInocTara — m;g,.

7. [TorpemnocrTu nedopmanuu
reJIM0CTaTa METAJVIOKOHCTPYKITUY IO/
JIeCTBUEM  BECOBBIX U JIPYTUX
HarPy30K - Mg g1,

8. ITorpemtHoctu Aedopmaruii 3epkai
TeJIMOCTATa - My g7,

9. Omubku  IEHTPOBKU
reJIMocTaTa —m,, 4

10. OmubKU OpUEeHTAlMU JAaTIYNKOB
HaIlpaBJIeHUs — IOAPOOHEee - M,

11. OmubKa OTCcaAeXKUBAHUA OaTUYHKa
HaIPaBJIEHUSI — M, 4.

rpaHu

12. KpyruinbHaa IIOI'PEIIHOCTD
JlaTYVKA HAIIpABJIEHUs - My, 4
CnenmoBaTesibHO,

my

2 2 2 2 2 2 2
_ \/mi.k t Mg T Mg, tmy tmi, tmg g Mg g,

+m124.g + mczrr + mczzd + mlzc.d

Ecnu npuHATH B IepBOM NIPUOINKEHUN
MIPUHIUII OJJMHAKOBOE BIUSHUE, T.€.
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2 _ .2 _ .2 _ .2 _ .2
Mip =Mgr1 = Mgz = Mep = My

— a2 — a2 — a2
- mi.g - md.gl - md.gz

— 12 — a2 — 12

- mu.g =Myr = Megq

— 2

= Mkag = Mo
[Tosyuut

m, = m,V12
OTCIOJIA,

m, 7,5’ )

m, = =

S
V12 V12

Takum 00pa3oM, cTaHapTHAS OIIHOKA
KK 0T0 U3 IIepevrCIEeHHBIX
KOMIIOHEHTBI He JIOJI>KHbBI IIPEBBIIIATh
2,2'.

III. BEIBO/IbI
PesynpraThl aHaIW3a  TBOPYECTBA
COBpPEMEHHBIX KOHIIEHTPATOP.I
COJITHEYHOM SHEPrUM IIPUBEIH K
CJIeJTyIOIIEMY BBIBOJIBI:

1. Ha OCHOBE aHaJIn3a
reomerpun usobpakenue CoJIHIIA B
doxanpHOU IIJIOCKOCTH uieaaa
rmapaboJsiona 000CHOBBIBAET
HanboJsiee OOIMH ITOAXO/ K a3HAaYEeHUEe
TOYHOCTHU HCIIOJTHEHUS
MIPOU3BO/ICTBEHHBIE TIPOIIECCHI,
MOHTa’k U BBIDAaBHHUBAHHE 3JIEMEHTOB
COJTHEUHOH IIeYH.

2. BriaBeHBI OCHOBHBbIE
IIPOLIECCHI, onrubka KOTOPBIX
IIOBJIUATD Ha (pPpexTuBHOCTD

COBMECTHOTO IPEANPUATUA U CHU3UTD
€ro eMKOCTb.

3. IToacuuteiBaeTcss oOIad
cpeZlHEKBaZ[paTUUecKasl OIIUOKa Bcex
MIPOU3BOJICTBEHHBIE MIPOIIECCHI,
MOHTaXX W PpacleHKU HJIeMeHTOB
COBMECTHOTO TIPENPUATUA U €ro
COCTaBJISIOIIUX.

4. llokazaHO, YTO yBeJIMUYeHUE
MOIIIHOCTH COJIHEYHAs Ieuyb BO3MOKHA
3a CYeT yBeJIMUEHU s OTOKA IIJIOTHOCTh
B dokycHOM IIATHE; MOZKHO
MIPUOIN3UTETIHHO pacripeziesieHue
pa3sMepoB W IUJIOTHOCTH JI0 WHJeasia



TOJIBKO C TIOMOIIBIO Te€0/Ie3UUeCKUe
METOAbl MOHTAXXHOTO KOHTDPOJIA U
BBIDABHUBAHUS KOHIIEHTPATOPa,
reJINOCTAaTOB U CUCTEMBI CJIEKEHMUS.
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LOYIHANI JOYGA KO‘CHIRISHNING MOHIYATI, USULLARI VA
QO‘LLANILADIGAN ZAMONAVIY GEODEZIK ASBOBLAR

Saidov Baxtiyorjon Mamasoliyevich - TAQU dotsent v.b.
Usmonova Shahzoda Ibrohimjon qizi - TAQU 4-kurs talabasi

AnnHomauusa. Maqolada qishlog
xojaligi yerlarini tuzishda loythani
joyga ko‘chirishdagi geodezik ishlar,
uning usullari, ularning aniqliklari va
go‘llaniladigan asboblar yoritilgan.
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Kaaum cijaaap: Loyihanijoyga

ko‘chirish, syomka, yer tuzish,
koordinatalar, GPS texnologiyalari,
stansiya, uchuvchisiz uchish

apparatlari, geodezik asos.



AHHOMauus. B cmambe
paccmampusaromes  2eode3uyeckue
pabomul, ux Memoobl u
UHCMPYMEHIMbL, UCNOAb3YeMble Npu
nepeHoce npoekma Ha  Mecmo
pacnoaodiceHus
CenbCKOX03A1ICMBeHHbIX Yy200ull.

Kaoueeste caoea: Ilepeesd
npoexma, KapmoezpaguposaHue,
peaved, KoopduHamol, GPS-
mexHoA02UlU,  CMaHyus,  OpPOHbL,
2eode3uueckasn basa.

Abstract. The article highlights
the geodetic works involved in in the
transfer of a project to the site during
the establishment of agricultural
lands, with a focus on the methods
employed and the instruments
utilized.

Keywords: Project relocation,
mapping, relief, coordinates, GPS
technologies, station, drones, geodetic
base.

Yer va yer resurslaridan samarali
foydalanish hamda ularni boshqarish
igtisodiy islohotlarni bozor
munosabatlari  sharoitiga muvofiq
ravishda olib borishni, bundan kelib
chigadigan vazifalarni aniq va ilmiy
asoslangan  ma’lumotlar  asosida
bajarishni taqozo etadi. Bugungi kunda
barcha sohalardagi kabi yer tuzish va
yer tuzishni loyihalash sohasida ham
informatsion texnologiyalardan keng
foydalanilmoqda.

Qishloq xofjaligi tizimida yer tuzish,
uning loyihasini tayyorlash, loyihani
joyga  ko‘chirishda  bajariladigan
geodezik o‘lchov ishlari yangi usul va
texnikalar bilan rivojlantirib
borilmoqda.

Loyihani joyga ko‘chirish — bu
muhandislik  inshootlari, qurilish
elementlari yoki turli qishloq xojaligi
obyektlarining  loyiha  chizmalari
bo‘yicha aniq yer maydoniga
joylashtirilish jarayoni hisoblanadi.
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Umuman olganda, agar syomka
natijasi bo‘yicha joydagi kontur va
obyektlarni planga tushirsak, loyihani
joyga ko‘chirishda esa konturlarni
chegarasi plandan joyga o‘tkaziladi.
Shuningdek, loyihani joyga ko‘chirish
aniqligini syomka aniqligiga teng deb
gabul qilish ham mumkin. Agar
loyihani joyga ko‘chirish
loyihalashning  analitik  usulidagi
hisoblashlar orqgali hosil qilingan
geodezik ma’lumotlari bo‘yicha amalga
oshirilgan ~ bo‘lsa, unda joyga
ko‘chirilgan uchastkalarning aniqligiga
faqat daladagi o‘lchashlarning xatolari
ta’sir qilishi mumkin.

Qishloq xofaligi tizimida loyihani
joyga ko‘chirish bu yer tuzish
ishlarining yakuniy bosqichi
hisoblanib, ularning aniqligidan katta
darajada yer bo‘laklarini joylashish
aniqligi, dalalarning parallelligi va
perpendikulyarligiga bog‘liqdir.

Loyihani joyga ko‘chirishning
asosiy vazifalari:

« Bosh koordinata tizimini
aniqlash: yer tuzish maydonidagi
geodezik  boshqaruv  nugqtalarini
o‘rnatish.

« Asosiy balandlik holatlarini
belgilash: yer tuzish ishlarida muhim
bo‘lgan balandlik holatlari aniglanib,

joyda belgilar yordamida belgilab
qo‘yiladi.

Loyihani joyga ko‘chirish
bosqichlari:

1. Tayyorlov bosqichi:

« Loyiha chizmalarini tahlil qilish

« Bosh koordinatalar va belgilash
nuqtalarini aniglash

2. Maydon belgilash:

« O‘qlar va chegara chiziglarini
joylashtirish

« Boshqaruv va asosiy nuqtalarni
joyga belgilash

3. Tekshirish:

. Belgilangan nuqtalarning
loyihaga mosligini tekshirish



 Geodezik o‘lchov natijalari orqali
aniqlikni nazorat qilish

Loyihani joyga ko‘chirish asosan
quyidagi usullar bo‘yicha bajarilishi
mumKin:

Chiziq oflchash wusuli -
o‘lchash asboblari yordamida;

Burchak o‘lchash usuli — elektron

chiziq

taxeometr va teodolit asboblari
yordamida;

Yuqoridan  suratga olish -
uchuvchisiz uchish apparatlari
yordamida;

Grafik usul — GPS texnologiyalari
yordamida.

Bu wusullarni qo‘llash quyidagi
shartlarga bog‘liq:

- loyihalanadigan dalalar
tomonlarining perpendikulyarligi va
paralelligiga  qo‘yiladigan  texnik
talablar;

- loyihalash usuli;

- joyning topografik sharoiti;

- loyihalashda qo‘llanilgan plan
turlari.

Bu shartlarga qarab loyihani joyga
ko‘chirish usullardan birini qo‘llash
mumKkin.

Chiziq o‘lchash usuli bo‘yicha
loyihani joyga ko‘chirish asosan
sug‘oriladigan dehqonchilik sharoitida
eng ko‘p go‘llanadigan usul
hisoblanadi.

Bu usulni qo‘llash qulay, agarda joy
ochiq va chiziq o‘lchashga hech qanday
to‘siqar halaqit bermasa, hamda loyiha
planda  kerakli miqdorda aniq
tasvirlangan konturli nuqtalar mavjud
bo‘lib, ularni joyida bevosita topish
oson bo‘lsa (geodezik punktlar,
qgoziglar, konturlarni burilish uchlari
va boshgalar).

Agar loyihalash analitik yoki grafik
usulda bajarilgan bo‘lib, loyihalash
jarayonida  o‘lchamlarni  uzunligi
hisoblangan bo‘lsa, unda loyihani joyga
ko‘chirishda tayanch sifatida oldindan
o‘tkazilgan teodolit yollarining
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nugqtalari yoki geodezik tarmoqlarning
punktlari qo‘llaniladi.

Rejalash chizmani tuzishdan keyin
loyihani joyga ko‘chirishi bo‘yicha dala
ishlarini  tashkillashtirishi  o‘ylab
chiqgiladi. Chegaraviy belgilar sifatida
temir beton yoki yog‘ochli ustunlar,
temirli, safolli yoki asbest quvurlar va
boshqalar ishlatilishi mumkin.

Joyda uchastkalar chegaralarini
mahkamlash uchun belgilarni 0,1 m

galinlikda va 1 m uzunlikda
tayyorlanadi (1-shakl).

Loyihani joyga ko‘chirish
boshlang‘ich nugqtasini belgilangan,

chizig oflchash asbobining harakat
yo‘nalishi ko‘rsatilgan loyiha nuqtalar
o‘rnini aniqlovchi tayanch va loyiha
nuqtalar orasidagi barcha o‘lchamlari
yozilgan rejalash chizmasiga muvofiq
bajariladi. Loyiha nuqtalar o‘rnini hosil
giladigan har bir tayanch chizigning
uchlarida vexalar o‘rnatiladi, uzun
chiziglarda esa chiziq olish jarayoni
bajariladi. Loyihani joyga ko‘chirish
jarayonida chiziglarni bir tayanch
nuqtadan ikkinchisiga, rejalash
chizmasida ko‘rsatilgan yo‘nalishiga
qarab o‘lchanadi, shunda o‘lchashga
muvofiq belgilarni o‘rnatish joyiga
vaqtincha qoziq qoqiladi.

6 5 s 91 114

1-shakl. Chiziq o‘lchash usuli
bo‘yicha loyihani joyga
ko‘chirish



Agar chiziq qiyalik joyidan o‘tsa,
unda qoziq va u bilan birga o‘lchash
asbobi  qiyaligi uchun tuzatma
giymatiga oldinga suriladi. Agar
loyihalash grafik yoki mexanik usulda
bajarilgan bolib, uchastkalar
tomonlarining parallelligiga qattiq
amal qilish uchun hisoblashlar olib
borilmagan bo‘lsa, unda qiyalik uchun
tuzatmalarni giyalik burchaklari 5° dan
katta bo‘lganda kiritiladi, loyihalash
analitik usul bilan bajarilganda esa 1,5°

dan katta bo‘lganda tuzatmalar
quyidagi formula orqali aniglanadi:

1.5 92

==, €

10000
bu yerda: AS-qiyalik masofa uchun

tuzatma; 9-qiyalik burchak; S-
gorizontal qo'yilish.

Tayanch chizigning oxiriga
kelgach, rejalash chizmada o‘lchash
natijasi yoziladi, uning giymati esa o'z
navbatida rejalash chizmani tuzishda
yozilgan nazorat o‘lchamidan xatoga
yol qo‘yishi sababli farq qiladi. Agar
tayanch chizigning o‘lchashi joyga
ko‘chirishdan oldin ham va loyihani
ko‘chirish jaroyonida ham bir xil
aniqlik bilan bajarilgan bo‘lsa, u holda
hosil bo‘lgan o‘lchash natijasining farqi
ikki o‘lchashlarning orasidagi yo‘l
qo'yiladigan farqlaridan oshmasligi
kerak.

Agarda tayanch chizigning o‘lchash
natijalari tengsiz bo‘lsa farqlari katta
bolishi mumkin masalan, rejalash
chizmasini tuzishda tayanch chizigning
uzunligi grafik usulda loyiha plan
bo‘yicha hosil qilingan bo‘lsa. Agar
konturli nugqtalar tayanchli bo‘lsa,
unda ushbu farq planda 1 mm gacha
yo‘l qoyiladi.

Loyihani chiziq o‘lchash wusulini
quyidagi holatlarda qo‘llash mumkin:

- joy sharoiti chiziq o‘lchash usulini
go‘llashga noqulay bo‘lsa (kerakli
yo‘nalishlarga ko‘rinishini yopiladigan
daraxtzor, chakalakzorlar va
qurilishlarning mavjudligi);
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- loyiha  chegaralar  siniq
chiziglardan iborat bo‘lib, wularni
o‘tkazish uchun burchaklar tuzish talab
qilingam hollarda.

Qutb usulida loyihani joyga
ko‘chirish. Burchak o‘lchash asbobi
elektron taxeometr yordamida loyihani
joyga Kko‘chirish amaliyotda loyiha
nuqtalarni geodezik asos punktlariga
nisbatan joylashishiga garab ularning
loyihaviy o‘rnini joyda aniqlashni ikki
holatda bajarish mumkin: 1) bir
stansiyadan qutb usulida; 2) loyihaviy
teodolit yo‘lni tashkil etuvchi, bir
nechta stansiyadan.

5

o\
2-shakl. Qutb usulida
burchakni loyithadan joyga

ko‘chirish

Qutb wusulida  burchak (2 -
shakl) loyihaviy qiymat hisoblanadi va
u joyda A Dboshlangich nuqtada
tuziladi, a loyihaviy nuqta o‘rnini hosil
qilish uchun joyda o‘lchanadigan Aa =
S kesma loyihaviy chiziq uzunligi
hisoblanadi. § va S giymatlar loyiha
bo‘yicha sonda ifodalangan bo'lib,
loyiha jarayonida hisoblangan yoki
plandan grafik shaklda aniglangan
bo‘lishi mumkin.

A nuqtadan S masofa elektron
taxeometrning lazer nuri yordamida
o‘lchanadi va uning uchida a nuqta
o‘rnini ~ mahkamlanadigan  belgi
go‘yiladi. O‘lchangan masofa
qgo‘shimcha o‘lchash orqali nazorat
qilinadi. a loyiha nuqta o‘rnining xatosi
A boshlang‘ich nuqta o‘rni xatosini
inobatga olgan holda quyidagicha
aniqglanadi:



mZ =m2 + m? +(S ma/S)?,
(2)

bu yerda ma - yo‘nalish (direksion
burchak)ning o‘rta kvadratik xatosi.

Qaa = aa+B-180° formula bo‘yicha
aniqlanadigan A. chiziq yo‘nalishi
(direksion burchak)ning o‘rta
kvadratik xatosi uchun

m2aa = m2 ap+ m?
(3)

Bu esa A, loyiha yo‘nalishi xatosiga
boshlang‘ich yo‘nalishi (BA chizigning
direksion burchagi) xatosini ta’sirini
ko‘rsatadi. Shuning uchun loyihani
joyga ko‘chirishda mag.> m s kichik
bo‘lish uchun, boshlang‘ich punktlar
orasidagi uzun masofalar qo‘llaniladi.
Uchuvchisiz uchish apparatlari
(dronlar) yordamida loyihani
joyga ko‘chirish. Bugungi kunda
uchuvchisiz uchish apparatlari
(dronlar) texnologiyasi muhandislik
geodeziyasi va qishloq xo%jaligidagi yer
tuzish  sohasida loyihani joyga
ko‘chirish jarayonini sezilarli darajada
osonlashtirdi. Bunday texnologiya

loyihani joyga ko‘chirish ishlarida
yuqori aniqlik va samaradorlikni
ta’minlaydi.

i Fare—

3-Rasm. Uchuvchisiz uchish
apparatlari bilan loythani joyga
ko‘chirish

Uchuvchisiz uchish apparatlarining
go‘llanilishi: yer wusti obyektlarini
kuzatish, geodezik suratga olish va
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hududlarni 3D modellashtirish uchun
keng qofllaniladi. Loyihani joyga
ko‘chirishda  uchuvchisiz ~ uchish
apparatlaridan quyidagi jarayonlarda
foydalanish mumkin:

« Topografik suratga olish:
Uchuvchisiz uchish apparatlari qgisqa
vaqt ichida keng maydonni suratga
olib, obyektlarning topografik
xaritalarini yaratishga yordam beradi.

e Ofchov ishlari: Uchuvchisiz
uchish apparatlari yuqori aniqlikka ega
bolgan LiDAR va fotogrammetriya

texnologiyalari  bilan  jihozlanishi
mumKkin.

« Ma’lumotlarni tezkor qayta
ishlash: Yigfilgan ma’lumotlar

kompyuterning maxsus dasturlarida
tahlil qilinib, loyihani joylashtirish
uchun zarur bo‘lgan koordinatalar
aniqglanadi.

GPS texnologiyasi yordamida
loyihani joyga ko‘chirish. GPS
texnologiyasi  (Global  Positioning
System) qishloq xo‘jaligida yer tuzish
ishlari, qurilish, hamda rekonstruksiya
loyihasini joyga ko‘chirish jarayonini
yuqori aniqlik bilan  bajarishni
ta’minlaydi.

4-Rasm. GPS texnologiyasi
yordamida loyithani joyga
ko‘chirish

GPS
ahamiyati:
« GPS (Global Positioning System)
texnologiyasi loyihani joyga ko‘chirish
jarayonida yuqori aniq koordinatalarni
ta’minlaydi;

texnologiyasining



« RTK (Real-Time Kinematic)
tizimi: Loyihani joyga ko‘chirishda
RTK GPS texnologiyasi 1 sm gacha
aniqlikda koordinatalarni olish
imkonini beradi;

« Differensial GPS (DGPS): Bu usul
gishloq xo%jaligining katta maydonlari

uchun ancha mos kelib, o‘lchash
jarayonida yuqori aniqlikni
kafolatlaydi;

« Boshgaruv nugqtalari: GPS
yordamida  dastlabki = boshgaruv
nuqtalari aniqglanib, loyihaning
hududga to‘g‘ri joylashtirilishi
ta’minlanadi.

Xulosa ofrnida shuni ta’kidlash

mumkinki, loyihani kerakli aniqlikda
joyga ko‘chirish qishloq xofjaligidagi
yer tuzish ishlari sifatini ta'minlashda
muhim gadam hisoblanadi. Loyihani
joyga ko‘chirishda an’anaviy usullarga
nisbatan zamonaviy texnologiyalar,
aynigsa GPS va uchuvchisiz uchish

apparatlaridan foydalanish,
jarayonning aniqligi va
samaradorligini  sezilarli darajada
oshiradi, ish jarayonidagi sarf-

xarajatlarni gisqartiradi, ishlovchilarga
bir qancha qulayliklar yaratadi.

Foydalanilgan adabiyotlar:

1. S.A.Tashpulatov.,0‘.P.Islomo
v.,A.N.Inamov.,A.A.Pardaboyev “Zam
onaviy

geodezik asboblar”. Darslik
“TIQXMMI”. MTU 2022y.

2. S.Avezbayev., S.Sharipov. “Yer
tuzishni loyihalash”. O‘quv qo‘llanma.
Toshkent 2021 y.

3. S.Parsiyev., V.Norbayev.
“Uchuvchisiz  uchish apparatlarini
kartografiya sohasida qo‘llash

tamoyillari”. Maqola. Siyosatshunoslik,
huquq va xalgaro munosabatlar jurnali
2023 .

4. T.Boltayev,
O.Akbarov “Geoinformatsiya
tizimining ilmiy asoslari” O‘quv
go‘llanma. Toshkent 2019 y.

5. Z.0xunov.“Yer tuzishda
geodezik ishlar”.O‘quv
go‘llanma.Toshkent 2002 y.

6. SH.K.Avchiyev
injenerlik
Darslik.Toshkent. 2019 y.

7. B.H.I'os1071000B,
B.1.ViapsauoB “BecnmOTHUKU I
mobo3HarenpHbIx . - CII6.: Hayka m
TexHuka, 2018. - 256 c.

8. www.Asr.gov.uz.

9. www.taqu.uz

10. https://uz.wikipedia.org/wiki
/Geografik_axborot_ tizimi

Q.Rahmonov,

“Qurilish
geodeziyasi”.

UUK: 669.018:95

EKOLIK XARITAGA OLISHDA GEOTIZIMLARNING HOLATINI
BAHOLASH USLUBLARI

R.K.Oymatov — “TIQXMMI” MIlliy tadqiqot universiteti dotsenti, PhD
E.Y.Safarov - O ‘zbekiston Milliy universiteti Geodeziya, kartografiya va

kadastr kafedrasi professori

Annotatsiya. Ekologik va
geotizimlarning ekologik  holatini
baholash usullari tabiiy resurslarni
kuzatish va ulardan foydalanishning
muhim vositasi hisoblanadi. Ushbu
magqola bioindikatsiya, geokimyoviy,
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masofaviy zondlash va geoaxborot
usullarini oz ichiga olgan ekologik
tahlilga zamonaviy yondashuvlarni
organadi. Tuproq, suv va havoning
ifloslanishi, o‘simliklarning
dinamikasi, eroziya va sho‘rlanish


http://www.asr.gov.uz/

darajasi kabi asosiy ko‘rsatkichlar
baholanadi. = Ekologik  xavflarni
fazoviy tahlil qilish uchun GAT
texnologiyalari va Yerni masofadan
zondlash usullaridan foydalanishga
alohida e’tibor garatilmogda. Tagdim
etilgan wusullar bizga o‘zgarishlar
tendentsiyalarini aniqlash va
potentsial ekologik tahdidlarni
bashorat qilish imkonini beradi, tabiiy
tizimlarni saqlash va tiklash bo‘yicha
ilmiy asoslangan yechimlarni taqgdim
etadi. Ushbu magolada tabiiy muhitni
tahlil qilishning asosiy yondashuvlari,
ularning afzalliklari va atrof-muhit
monitoringida foydalanish istigbollari

ko‘rib chiqiladi.
Kalit so‘zlar: ekologik xarita,
geotizimlar, tabiiy titzimlar,

bioindeksatsiya, baholash uslublari.
AHHOmMauua. Memoobl oueHku
9K0/102UHeCK020 COCMOAHUA 3K0./1020-
2eocucmem  A6AA10MCA BANCHBIM
cpedcmeom MOHUMoOpUHa2a u
UCNO0/1b308AHUSL NPUPOOHBLX PEeCypPCos.
B osmoii cmamve uccaedyromces
cogpemeHHble N00x00bl K aHaausy
oKpyxcatouletl cpeobl, sKaoUasn
OUOUHOUKAMOPHblEe, 2eoxumuvecKue,

JucmaHyuoHHbvle u
2eouHgdopmayuoHHbvle Memoobl.
OueHusaiomess makue Kalouesvle
noxazameau, kKaxk  3azpsi3HeHue
nousvl, 800bl U 8030Yyxa, OUHAMUKA
pacmumensHocmu, aposus u

3aconeHue. Ocoboe sHUMaHUe YyOeneHo
ucnoavdosaHuro mexmoao2uit GAT u
JUCMAaHUUOHHO20 30HOUpOBaHUA
3emau 0aa  npocmpamcmeeHHo20
aHaNuU3a  JIK0N02UHECKUX  PUCKOS.
IIpedcmasaeHHble MemoObl
Nn0380A810M  BblABAAMb  MeHOeHUUU

UdMeHeHull U  NPO2HO3UPOBAMD
nomeHyuanbHwvle aKoao2uvecKue
y2po3vl, npedaazams HAay4HO
0060CHOBAHHBLE peweHusn no
COXpaHeHUur0 U  B80CCMAHOB/1EHUI0
npupoodHvlx cucmem. B  OdaHHoll
cmamve paccmampusaromces
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OCHOBHble N00X00bl K  AHAAU3Y
NpupodHoll cpedvl, UX npeumMyuiecmsa
U nepcnexkmuevl UCNOA30BAHUS 8
9K0A02UHeCKOM MOHUIMOPUH2e.
Karoueanle caos8a:
aKoa02UHeCKas Kapmad, 2e0cucmembl,
npupooHvle cucmemul,
buouHdexcauusn, Memoovl OUeHKU.

Abstract. Methody otsenki
ekologicheskogo sostoyaniya ecologo-
geosistem  yavlyayutsya vajnym

sredstom monitoringa i ispolzovaniya
prirodnyx resursov. V etoy state
issleduyutsya modern approaches to
the analysis of the environment,
including bioindicator, geochemical,
distance and geoinformation methods.
Otsenivayutsya takie klyuchevye
pokaseteli, kak zagryaznenie pochvy,
vody 1 wvozdukha, rastitelnosti
dynamics, erosion and salinization.
Osoboe vnimanie udeleno
ispolzovaniyu tekhnologii GAT i
distancesionnogo zondirovaniya
Zemli dlya prostrastvennogo analiza
ekologicheskikh riskouv.
Predstavlennye metody pozvolyayut

vyyavlyat tendensii izmeneniy 1
prognozirovat potentialnye
ekologicheskie  grozy, predlagat

nauchno obsnovannye sheseniya po
sokhraneniyu i  vosstanovleniyu
prirodnyx system. In this state, the
basic approaches to the analysis of the
natural environment, their
advantages and perspectives for use
and environmental monitoring are
classified.

Keywords: ecological map,
geosystems, natural systems,
bioindexation, assessment methods.

Kirish. Ekologik va
geotizimlarning  ekologik  holatini
baholash tabiatni barqaror boshqarish
va atrof-muhit buzilishining oldini
olishning muhim vazifasidir.
Zamonaviy baholash usullari



ekotizimlar holatini har tomonlama
tahlil qilish imkonini  beruvchi
bioindikatsiya, geokimyoviy, masofaviy
va geoaxborot usullari kabi keng
kolamli yondashuvlarni o‘ ichiga
oladi.  Haqiqiy vaqtda  fazoviy
ma'lumotlarni olish imkonini beruvchi
geografik axborot tizimlari (GAT) va
Yerni masofadan zondlash (YMZ) dan
foydalanish muhim rol o‘ynaydi.
Global iqlim o‘zgarishi va antropogen
yukning ortishi sharoitida
ekotizimlarning  ekologik  holatini
baholashning samarali  usullarini
ishlab chiqgish va qo‘llash aynigsa
dolzarb bo‘lib bormoqda.

Uslublar. Individual (element
bo‘yicha) baholashdan atrof-mubhitni
yagona integratsiyalashgan baholashga
o‘tish baholash jihatidan xarita olish
uslubiy nuqtai nazaridan eng qiyin
muammo hisoblanadi. Chunki bu
olchov  birliklari  bo‘yicha ham,
ularning yagona ekotizimga qo‘shgan
hissasi  (“vazni” bo‘yicha  ham
nomutanosib bo‘lgan atrof-muhitning
alohida komponentlarini baholashning
yagona mezonini talab qiladi.

Ball wuslubi. Muammoni hal
qilish variantlaridan biri integral
baholashning ball shaklidir. O‘lchov
birliklari bo‘yicha xususiy
ko‘rsatkichlarning =~ nomutanosibligi
balli shkalalardan foydalanish yo‘li
bilan bartaraf etiladi: baholanayotgan
belgilarning turli gradatsiyalariga
ekspert yoli bilan muayyan ballar
(ballar diapazonlari) beriladi, ular
baholash  sub’yektining  tadqiqot
ob’yektiga («yaxshi-yomon» tamoyili
bo‘yicha) munosabatini ifodalaydi.
Bunday holda, ballarni belgilash
optimallik mezonini hisobga olgan
holda amalga oshiriladi, ya’ni eng
yuqori baholash nugqtasi baholash
sub’ekti pozitsiyasidan ob’ektning eng
yaxshi  holatiga beriladi. Tahlil
qilinayotgan ko‘rsatkichlarning turli xil
ahamiyati  (ekotizimga  qo‘shgan
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hissasi) tuzatish omillarini Kkiritish
orqgali hisobga olinadi, shundan so‘ng
individual ballar qo‘shiladi. Bunday
birlashtirishning manosi shundaki,
biror narsaga munosabat uning alohida
tarkibiy —qismlariga munosabatdan
tashkil topadi [6, 7, 8]. Natijada,
tadqgiqotchi  tanlangan shkalaga
muvofiq turli ball qgiymatlari bilan
tavsiflangan hududiy sohalarni gamrab
oladi.

Tabiiy tizimlarning balli usulda
(«bir son») tavsifi aniq afzalliklar
(rasmiyatchilik) bilan bir gatorda bir
qator jiddiy kamchiliklarga ham yega
bo‘lib, ularni ko‘pincha ushbu usulning
muxoliflari qayd etadilar. Geotizim,

yuqorida aytib o‘tilganidek, o‘zaro
bogliq = va  o‘zaro  Kkelishilgan
komponentlar to‘plamidan  iborat

yaxlit murakkab tuzilmadir. Shunday
qilib, tabiiy hududiy komplekslarning
ekologik holatini ob’yektiv baholash
uchun geotizimlarning barqarorlik
ko‘rsatkichini hisobga olgan holda
tabiiy muhitga turli xil ta’sirlarni sintez
qilish kerak. Biroq, ularni oddiygina
“141+1 tamoyili bo‘yicha, hatto
ballarning og’irligi kiritilgan bo‘lsa
ham” umumlashtirish mumkin emas
[9].

Masalan, dengiz yuzasi
haroratining yuqori qiymatlari, shamol
tinchligi zonalarining hosil bo‘lishi,
intensiv yog’ingarchilikning yog’ishi
kabi omillar majmui suvning gullash
mintagalarining shakllanishiga olib
keladi, buning oqibatida kislorod
rejimi yomonlashadi va dengizdan
tashqarida bo‘lgan zonalar hosil
boladi. Qayd yetilgan omillarning
yelementar yig'indisi akvatoriyaning
ana shu inqirozli hududlarini aniglash
imkonini bermayapti.

Muhokama. Keltirilgan misol
geotizim ayrim komponentlarning
oddiy yig’'indisidan ko‘ra murakkabroq
narsaning ifodasi yekanining yana bir
dalilidir. Jamlash operatsiyasi



natijasida olingan yakuniy ball tizim
komponentlari  o‘rtasidagi  o‘zaro
bog’liglikni o‘rganishga asoslangan
ilmiy sintezning aks yetishi yemas,
balki  «xususiy ballarning turli
kombinatsiyalarining tasodifan mos
kelishi: bir xil jami ball o‘z tabiatiga
ko‘ra hech ganday umumiy bo‘lmagan
komponentlarning kombinatsiyasini
olishi mumkin» [5]. Aristotelning
ta’kidlashicha, «yaxlitlik doimo uning
gismlaridan kattaroqdir».

Shuni  qo‘shimcha  qilish
kerakki, ba’zi hollarda ballarning
yig'indisi haqiqiy voqelikning jiddiy
buzilishiga olib kelishi mumkin. Ko‘rib
chigilayotgan baholash mezonlaridan
biri «nol» ball (eng yomon holatni
tavsiflovchi) olgan hollar nazarda
tutilgan bo‘lsa, kartografiyaga
tushirilayotgan birlik ko‘rsatkichlar
yig’indisi bo‘yicha «o‘rtacha ball»
to‘playdi.

Masalan, yuqori seysmiklik
yoki yerning kuchli parchalanishi
qurilish uchun cheklovchi omillardir,
boshqa tabiiy sharoitlar esa juda qulay
bolishi va “yaxshi” ball to‘plashi
mumkin. Rasmiy ravishda, umumiy
ball sezilarli bo‘lishi mumkin, ammo
rel’efning parchalanishi (yoki yuqori
seysmiklik) omili qurilish ishlari
imkoniyatini istisno qiladi [4]. Ushbu
garama-qarshilikni  bartaraf etish
uchun ba’zi olimlar baholangan
ko‘rsatkichlar ballarini ko‘paytirishni
taklif qilishadi: agar parametrlardan
biri nol bo‘lsa, umumiy ball ham nolga
teng bo‘ladi [1].

Maksimal ruxsat  etilgan
yuklarni hisobga olgan holda balli
baholash. Olingan natijalarni
ob’ektivlashtirishga imkon beradigan
belgilangan maksimal ruxsat etilgan
yuklarni (MREYU) hisobga olgan holda
ekologik holatni baholashga
yondashuvni ko‘rib chiqaylik.
O‘rganilayotgan hududning ekologik
holatini tashkil etuvchi tabiiy, tabiiy-
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antropogen va antropogen omillarning
butun majmuasi tahlil qilinadi.
Landshaft va ekologik hudud, hududiy
xaritaga olishning birligi sifatida
tanlanadi. Har bir landshaft uchastkasi
uchun unda aniqlangan har bir
ekologik muammo bo‘yicha tabiiy-
antropogen yuklamaning o‘z olchov
birliklarida hisoblab chiqiladi.
Muayyan ko‘rsatkichlarning o‘lchov

birliklari bo‘yicha nomutanosibligi
muammosi ma’lum bir ekologik
muammoning namoyon  bo‘lish

intensivligi va maksimal ruxsat etilgan
yuklar qiymatining nisbatini topish
yoli bilan bartaraf etiladi. Alohida
ekologik muammolarning turli xil
ahamiyati tegishli ekologik xavf
koeffitsientlarini (ekspert
ma’lumotlarini) kiritish orqali hisobga
olinadi. Shundan so‘ng, har bir
mintaga uchun aniqlangan ekologik
muammolar majmuasi uchun umumiy
yuk topiladi [2, 3].

Atrof-muhitni ballarda
baholashda ekologik-igtisodiy
yondashuv. Bir qator tadqiqotlar atrof-
muhitni yoki uning alohida tarkibiy
gismlarini baholashga ekologik va

igtisodiy = yondashuvni  asoslaydi.
Masalan, O‘zbekiston
Respublikasining tuproq qoplamini
baholash [10]. E.Yu.Safarov
tomonidan ishlab chiqilgan
«O‘zbekiston Respublikasi yerlarini
ekologik-igtisodiy baholash»

xaritasida yer resurslarining ekologik
holati va  iqtisodiy = baholash
ko‘rsatkichlarining integratsiyalashgan
tavsiflari taqdim etilgan. Xaritada
respublikaning ma’muriy
viloyatlaridagi tuproq turlari turlicha
bolgan 1 gektar yerning qiymati
ko‘rsatilgan. Tuproq boniteti termal
resurslar bilan ta’'minlanganlik, tuproq
hosil qiluvchi jinslar xususiyati,
tuprogning mexanik tarkibi, meliorativ
sharoitlar (sho‘rlanish darajasi) ni aks
ettiruvchi tuzatish koeffitsientlarini



hisobga  olgan  holda  ballarda
hisoblanadi.

Bioindikatsiya usuli. Ekologik
holatni baholash, shuningdek, tirik
organizmlarning alohida turlari yoki
ularning jamoalarining har xil turdagi
antropogen yuklarga reaksiyasida
ifodalangan bioindikatsiya tamoyiliga
asoslanishi mumkin. Atrof-muhitdagi
o‘zgarishlarni baholash uchun
mavjudligi, holati va xatti-harakatidan
foydalaniladigan tirik organizmlar
bioindikatorlar deyiladi. Ko‘rsatkichlar
sifatida umuman tabiiy muhitning
o‘zgarishiga yoki unga individual
antropogen ta’sirga yeng sezgir bo‘lgan
organizmlar tanlanadi.

Bioindikatsiya usulining
mohiyati ekotizimni indikator
turlarining mavjudligi yoki yo‘qligi va
ularning o‘rganilayotgan hududda
kopligi va ma’lum bir sifat sinfiga
berilishi bilan farqlashdan iborat.
Ifloslantiruvchi moddalar ta’sirida
organizmlarning sifat va miqdoriy
tarkibi o‘zgaradi: ba’zi turlar yo‘qoladi,
boshqalari yesa, aksincha, sezilarli
rivojlanishga yerishadi.

Xulosa. Shuni ta’kidlash kerakki,
bioindikatsiya usullari ma’lum vaqt
davomida shakllangan yakuniy
ekologik holatni aniqlashni o‘z ichiga
oladi, ya’ni wular o‘rganilayotgan
ekotizimdagi “yig’ilgan” o‘zgarishlar
haqida gapirishga imkon beradi. Tabiiy
muhit sifatini baholashning biologik
usullari turli mintaqalardagi
ekotizimlarning tur xilma-xilligi tufayli
universal bo‘lishi mumkin emas.
Bundan tashqari, ekotizim
ko‘rsatkichlari turlarining holati turli
xil omillarning (shu jumladan tabiiy

jarayonlarning  natijasi)  integral
ta’sirining aksidir, bu  bizga
ekotizimning ma’lum turdagi

ta’sirlarga munosabatini baholashga
imkon bermaydi.
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GAT TEXNOLOGIYALARI ASOSIDA JOY RELYEFINING 3 O‘'LCHAMLI
MODELINI YARATISH (CHORVOQ SUV OMBORI MISOLIDA)
BO‘YICHA TAKLIF VA TAVSIYALAR
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Annotatsiya. Mazkur
tadqiqotda Geoaxborot
texnologiyalari  yordamida  joy

relefining uch o‘lchamli 3D modelini
yaratish usullari o‘rganilgan.
Chorvoq suvombori misolida hududiy
tahlil o‘tkazilib, raqamli balandlik
modellari (DEM) va sputnik tasvirlari
asosida 3D vizualizatsiya yaratish

imkoniyatlari tahlil gilingan.
Shuningdek, @ GAT  vositalaridan
foydalangan holda topografik va
geomorfologik xususiyatlarni

aniqglash, yer yuzasi dinamikasini
tahlil qilish usullari ishlab chiqilgan.

Tadgqiqot natijalari ekologik
monitoring, gidrologiya va yer
resurslarini boshqarishda samarali
go‘llanilishi mumkin. Tadgiqgot
doirasida GAT  texnologiyalari
asosida 3D modellashtirish
jarayonining  aniq  algoritmlari,
dasturity vositalari va tavsiyalar
ishlab chiqilgan. Ushbu ish Chorvoq
suvombori misolida amalga oshirilib,
hududiy rejalashtirish va tabiiy
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resurslarni boshqarishda 3D
modellashtirishning afzalliklarini
namoyon etdi.

Kalit so‘zlar: Geoaxborot
texnologiyalari, 3D modellashtirish,
ragamli balandlik modeli,
vizualizatsiya, dinamik tahlil,
topografiya, kartografiya, interaktiv
xaritalar.

AHHOMayua. B danHoMm
uccnedosaHuu  paccmampuearmest
Memodsvl co3daHus mpexmepHou 3D-
Mmodeau peavedha MecmHOCMU C

UCNoAbL308aHUEM
2e0UHEOPMAUUOHHBIX  MexXHOoA02UlL.
Ha npumepe Yapesakckoz20
godoxpaHuauwa nposeodeH
Pe2UOHANbHDBLL amanus u
NPOaHANUZUPOBAHBL  BO3MONCHOCMU
co3danus 3D eu3yaausayuu Ha

0oCcHO8e UuPposbix modeaell peaveda
(IIMP) u xocmuueckux CHUMKOS.
Paspabomanvt  maxice  Memoovl
onpedeneHus monozpaduueckux Uu
2eomopdonozuueckux ocoberHocmell



U aHaau3a OUHAMuKu noeepxHocmu c

UCNoNb308aHUEM UHCMPYMeEeHmMo8
I'C. Pesyabmambvl uCC21e008aHUS
Mmoaym O6bIMdb agghexmusHo
npumeHeHbl 8 MOHUMOpPUH2e

oKpyxcatouwleil cpedvl, 2udposo2uu u
YnpasaeHuu 3emenbHbIMU Pecypcamil.
B pamxax uccaedosaHus — OvLau
paspabomabwl KOHKpemHbvle
anz2opummbol, npo2pammHoule
cpedcmea u pexkomeHdauuu 04
npouecca 3D-moldeaupoganus Ha
ocHose mextoao2ull I'HC.

Paboma evinoavena Ha npumepe

Yapseakckoz20 godoxpaHuauwa,
demoHcmpupya npeumywecmsa 3D-
MO00eauposamus 8
NPOCMPAHCMBEHHOM NAAHUPOBAHUU
u ynpasaeHuu NpupoOHbIMU
pecypcamu.

Kaoueswble caoea:
TI'eouH@opmauuoHHble MmexHoa02UU,
3D-modeauposatue, uugposas
Mmodeab  peaveda, eusyaru3auus,

JuHamuveckuill aHaaus, monozpagus,
Kapmozpagus, UHMepaxKmueHble
Kapmbol.

Abstract. This study examines
methods for creating a three-
dimensional 3D model of the terrain
using Geoinformation technologies.
Regional analysis was conducted on
the example of the Charvak reservoir,
and the possibilities of creating 3D
visualization based on  digital
elevation models (DEM) and satellite
images were analyzed. Methods for
determining topographic and
geomorphological  features  and
analyzing surface dynamics using GIS
tools were also developed. The results
of the investigation can be effectively
applied in the monitoring of the
environment, hydrology and
management of land resources.
Concrete algorithms, software tools
and recommendations for the process
of 3D modelling and basic
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technological GIS have been developed
by researching the framework.

This work was carried out on the
example of the Charvak Reservoir,
demonstrating the advantages of 3D
modelling in spatial planning and
natural resource management.

Keywords: Geoinformation
technology, 3D modeling, digital relief
model, visualization, dynamic
analysis, topography, cartography,
interactive maps.

Kirish. Hozirgi vaqtda
geoaxborot texnologiyalari (GAT) turli
sohalarda, jumladan, kartografiya,
geodeziya ~va  yer  resurslarini
boshqarishda keng qo‘llanilmoqda.
Hududlarning relyef xususiyatlarini
aniglash va tahlil qilishda 3D
modellashtirish muhim ahamiyat kasb
etadi. Bunday modellar geografik
ma’lumotlarni vizualizatsiya qilish,
tahlil qilish va hududni boshqarish
jarayonlarini  yaxshilashga xizmat
giladi. Ushbu tadqgiqotda Chorvoq
suvombori misolida GAT
texnologiyalari asosida joy relyefining
3D modelini yaratish imkoniyatlari
o‘rganiladi. Tadqiqot doirasida
gollaniladigan ~ usullar,  dasturiy
ta'minot va ma’lumotlar manbalari
tahlil qilinadi, shuningdek, relyef
modelini takomillashtirish bo‘yicha
taklif va tavsiyalar ishlab chiqiladi.
Tadqiqotning asosiy maqgsadi —
Chorvoq suvombori hududining aniq
va ishonchli 3D modelini yaratish
orgali uning geografik xususiyatlarini
tadqiq qilish va ushbu texnologiyalarni
samarali qgo‘llash yollarini
belgilashdan iborat. Shu magsadda,
GAT texnologiyalarining afzalliklari va

ulardan foydalanish imkoniyatlari
korib chiqiladi. GAT vositalaridan
foydalangan holda 3D modellar
yaratish  sohasidagi  ilmiy-amaliy

tadqiqotlarni boyitishga, shuningdek,
hududni boshqarish va rejalashtirish



jarayonlarini takomillashtirishga hissa
go‘shadi. Fazoviy muvofiglashtirilgan
ma’lumotlarni (fazoviy ma’lumotlarni)
yigish, saqlash, qayta ishlash,
ko‘rsatish va tarqatishni
ta'minlaydigan  geografik  axborot
tizimlari (GIS) tabily resurslarni
inventarizatsiya qilish, tahlil qilish,
baholash, monitoring qilish,
boshgarish va rejalashtirishda
ajralmas vosita bo‘lib, to‘g‘ri va ijobiy
qaror qabul qilishda yordam beradil1.
47-b.].

Axborot va geoaxborot
texnologiyalarining rivojlanishi yuqori
malakali mutaxassislarni zamonaviy
tayyorlashga katta ta’sir ko‘rsatmoqda.
Ko‘pchilik insonlar kartograflarning
ilmiy izlanishlarida kompyuter
vositalaridan keng foydalanadi. Yuqori
darajadagi avtomatlashtirish,
interaktivlik, multimedia va kompyuter
dizaynidan foydalanish, yangi turdagi
tasvirlarni yaratish va boshqgalar bilan

tavsiflangan xaritalar bilan
qiziqishadi.[5. 105-b.]
Mavzuga oid

adabiyotlarning tahlili.

Aytish joizki, hozirgi vaqtda
kompyuter texnologiyalarining
rivojlanishi munosabati bilan turli
yo‘nalish va mavzulardagi an’anaviy
xaritalar bilan bir qatorda voqelikning

boshqa  modellari ham  keng
go‘llanilmogda. A.M.Berlyant: Yer
haqgidagi fanlar va  jamiyatda

go‘llaniladigan xaritalar, 3D modellar,
fotosuratlar, animatsiyalar va boshqa
shunga o‘xshash modellarning butun
ko‘lami “geotasvirlar” umumiy atamasi
bilan belgilanishi mumkKin.
Geotasvirlar - bu har gqanday fazoviy-
vaqt, keng ko‘lamli, umumlashtirilgan
model[3. 212-b.]. Geotasvirlarning
asosiy turlaridan biri uch oflchamli
modellardir. Ularni yaratish manbalari
dala geodezik oflchovlari natijalari
bolishi mumkin: yerni lazer bilan
skanerlash, xaritalar va rejalar,
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aerofoto va kosmik tasvirlar, ragamli
balandlik modellari, yer obyektlarining
video yozuvlari, fotosuratlar va
boshqgalar. Ma’lumotlarning bir gismi
obyektlar va sirtlarni to‘g‘ridan-to‘gri
qurish uchun ishlatiladi, boshqalari esa
go‘shimcha ma’lumotnoma sifatida
ishlatiladi. Geografik axborot
tizimlarining (GAT) hozirgi rivojlanish
darajasi geografik axborotda yerning
fazoviy modellaridan tobora kengroq

foydalanishga yordam beradi. 3D
modellashtirish va GAT
kombinatsiyasi ko‘rsatilgan
ma’lumotlarning aniqligini sezilarli

darajada yaxshilaydi, uni tushunish va
idrok etishni soddalashtiradi[2. 68-b.].

Ushbu maqola ArcGIS GAT
to‘plamida yerning fazoviy modelini
yaratish tajribasini tasvirlaydi, bu
yerda uch ofchovli ma’lumotlarni
ko‘rsatish  uchun  ArcScene va
ArcGlobe. ixtisoslashgan ilovalari
mavjud.

Tadqiqot metodologiyasi.
Elektron xaritalar bilan birgalikda
fazoviy (uch o‘lchovli) relyef modellari
mavjud va yaratilgan xaritalarning

kartografik ta’minotining ajralmas
gismi hisoblanadi. Fazoviy relyef
modellari yerning wuch olchovli

tasvirini vizual tarzda taqdim etadi:
relyef elementlari va obyektlarini
o‘qish, tanib olish, ularning o‘zaro
fazoviy joylashishini vizual baholash
mumkin[4. 183-b.].

ArcGIS GAT to‘plamida vektor
va rastr ma’lumotlarini sirt ustida
joylashtirish, fazoviy xususiyatlarni
balandlik bo‘yicha chiqarib tashlash,
uch oflchovli raqamlar effektini
yaratishi mumkin. Hozirgi vaqtda GAT
texnologiyalariga asoslangan
kartografik animatsiyalar keng
rivojlangan [5. 106-b.]. Haqiqiy 3D
sahnalari osongina animatsiyalarga
aylantiriladi.

3D relyef modelinini jonli va
realistik qilish uchun boshqa ilovalarda



yaratilgan 3D obyektlarni ArcGISga
integratsiya qilish mumkin, chunki
ular ko‘rsatilgan model va haqiqiy yer
o‘rtasidagi mumkin bo‘lgan maksimal
moslik, relyef modeli tarkibidagi
elementlarni  ravshanligini  tanib
olinadi[6. 14-b.].

Yerning virtual haqiqiy tasvirlari
ko‘pincha 3D obyektlarni oz ichiga
oladi, aniq obyektlarning fotosuratlari,
yuqori aniqlikdagi kosmik tasvirlar
tanlanadi. Uch o‘lchovli modellarning
asosiy muammosi - ularni yaratishning
murakkabligi. Chorvoq suvomborining
fazoviy obyektlarning 3D modelini
yaratish uchun Blender dasturi
tanlangan. Blender dasturi juda sodda
va qulay interfeysga ega, shuning
uchun u bilan ishlashni o‘rganish juda
oson.

Dastur to‘g‘ridan-to‘g'ri
modellashtirish kontsepsiyasini
amalga oshiradi, 3D modelni bevosita
yaratish va tahrirlash imkonini beradi,
shuningdek unda obyektni aylantirish,
bir joydan ikkinchisiga ko‘chirish,
o‘lchamlarini o‘zgartirish imkoniyatlari
mavjud.  Shuningdek, blenderda
animatsiya, tekstura va renderlash
jarayonlari bilan bogliq barcha
funksiyalar yuqori aniqlikda

dasturlangan va bu obyekt bilan
ishlashda keng imkoniyatlar yaratadi.
Dastur ochiq kodli bo‘lgani uchun,
Paytonn dasturlash tili yordamida
funksiyalar
mumkKkin[8].

detallarini qo‘shish
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-asm. Blender dasturida
Chorvoq suv omborinigD modeli

Blender 2.83 Linuxda turli 3D
grafik formatlarini eksport va import
qilishni qo‘llab-quvvatlaydi. Paketga
ruxsat beruvchi maxsus plagin (eksport
formati *.kmz) kiradi. Yaratilgan 3D
obyektni Google xaritalash xizmatida
joylashtiriladi. Loyihalashtirilgan uch
olchamli modellar va kartografik
bazani birlashtirish ArcGIS GAT
paketida amalga oshirildi [7. 70-b.].
Bo‘stonliq tumanining relyefi (TIFF
formati), shuningdek, SASPlanet
dasturi yordamida olingan bir xil
hududning kosmik tasviri (JPEG
formati) ishlatilgan. Rasmdan rastr fon
sifatida  foydalanib, obyektlarning
joylashuvini tavsiflovchi bir nechta
yangi nuqta mavzulari yaratildi.

3D modellar yaratildi. ArcScene-
da asl fazoviy ma’lumotlarning 3D
vizualizatsiyasi  amalga  oshirildi.
Formatdagi individual relyef joylarning
uch oflchovli belgilari 3D Symbol -
Marker tipidagi belgilar sifatida
yuklanadi. Shuni ta’kidlash kerakki,
ArcGIS juda mashhur 3D Studio
muharriri formatida joyni import
qilishni qo‘llab-quvvatlaydi.



Belgilar xususiyatlari muharririning
3D Marker yorligida yuklangan
modellarning o‘lchamlarini, ularning
fazodagi holatini va aylanish o‘qlarini
o‘zgartirish mumkin. Natijada, uch
olchamli sun’iy yo‘ldosh tasviri bilan
birlashtirilgan yer tasviri, Blender 2.83
dasturida yaratilgan 3D modellar
yerning fazoviy modeliga to‘g‘ri
yo‘naltirilganligi bilan tanishtirildi[9].
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3-rasm. Global Mapper Pro
26.1.0.021825 Free Download —
FileCR dasturida Chorvoq suv
omborinigD modeli

Tahlil va natijalar. Tuzilgan
uch oflchovli model yetarli darajada
aniqlik, batafsil va dizayn sifatiga ega
va ko‘rgazmali bo‘lishi mumkin,
shuningdek, hudud bo‘ylab
ekskursiyalarni tashkil qilish bilan
shug‘ullanadigan muassasalar
xodimlari uchun foydali bo‘lishi
mumKkin.

Tizimning asosi obyektning ko‘p
funksiyali interaktiv uch olchovli
modelidir. Uch o‘lchovli model turli xil
aniq va ishonchli ma’lumotlarga
asoslangan yuqori darajadagi detallar
bilan ko‘rsatiladi.

Interaktiv 3D modelning
funksionalligi hududni istalgan
tomonidan, istalgan ko‘rish nuqtasidan
ko‘rsatish imkonini beradi. Hududning
vertikal va ko‘ndalang kesimlarini,
transport-yo‘llar, xavfsiz hududlar,
yong‘in, sel kelganda xavfsiz zonalarni
va boshqa sxemalarni ko‘rish mumkin.
Uch o‘lchovli model shuningdek, qor
qoplami, suv bosish  hududlari,
rekratsion zonalarni aks ettiradi.
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Bularning  barchasi  tasvirlangan
hududni imkon qadar haqiqatga yaqin
shaklda, eng vizual shaklda va kerakli
shaklda tagdim etishga imkon beradi.

Xulosa va takliflar. Xulosa
o‘rnida GAT asosida joy relyefining 3D
modelini yaratish hududning
topografiyasi, yer  resurslaridan
samarali foydalanish va tabiiy ofatlar
xavfini baholash uchun muhim
ahamiyatga ega. Chorvoq suvombori
misolida o‘tkazilgan tadqiqot natijalari
shuni ko‘rsatadiki, GAT
texnologiyalaridan foydalanish orqali
relyefni yuqori aniqlikda
modellashtirish va  tahlil qilish
imkoniyati mavjud.

Tadqiqot davomida joy
relyefining 3D modelini yaratish uchun
zamonaviy  geoaxborot  tizimlari,
sputnik tasvirlari va
aerofotosuratlardan foydalanildi.
Natijada, hudud relyefini vizualizatsiya
qilish va tahlil qilishda samarali usullar
aniqlandi. Shu asosda quyidagi taklif va
tavsiyalar ishlab chiqildi:

GAT texnologiyalaridan
foydalanishni kengaytirish —
Hududlarni  modellashtirishda va
landshaft tahlillarida GAT
vositalaridan muntazam ravishda
foydalanish tavsiya etiladi;

aniq ma’lumotlar  bazasini

shakllantirish — 3D modellashtirish
jarayonida ma’lumotlarning aniqligi va

sifatini  oshirish  uchun  yuqori

rezolyutsiyali topografik

ma’lumotlardan foydalanish zarur;
dasturiy ta’'minotni

takomillashtirish — GAT tizimlari va 3D
modellashtirish dasturlaridan samarali
foydalanish uchun mutaxassislarning
malakasini  oshirish va  yangi
texnologiyalarni joriy etish lozim;

hududni boshqarishda 3D
modellardan foydalanish — hududni
rivojlantirish, tabily  resurslarni
boshqgarishda va rekratsion zonalarni
barpo qilishda 3D modellardan



foydalanish samaradorlikni oshirishga
yordam beradi.
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JIABJIAT KAJIACTPJIAPU TU3UMUHUHT 3KOJIOTUK
KOMITOHEHTJ/IAPU BA YJIAPHU MAKCAJIJIU TYPYXJIAIII
IMPUHITUILIAPU XAKHUJIA

IIpenos

IHTaskam Mamemcaauesuu -

Vabexuemon  Munauil

ynugepcumemu I'eode3usn, kapmoezpagusa ea kadacmp xagedpacu doueHmu
Cagpapoe Dukooya FOadawoeuu - Ysbexucmon Muaauil yHusepcumemu
TI'eode3us, kapmoepadgusa ea kadacmp kagedpacu npogeccopu

AHHOMAauua. Yw6y makosaada

Y36ekucmoH Pecnybaukacuda
spamuaaémeaH  dasaam  kKadacmp
MU3UMAAPUHUH2 9K0./102UK
KOMNOHEHMAAPUHU (mapkubuti

KUCMAAPUHU) mabuam mapMoKaapu ea
ammocgepa  XABOCUHUHZ  3IKO/02UK
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xXosamu, mabuull pecypcaapHUHe y3apo
60FAUKAU2U, YpbaHU3ayusi HcapaéHu,
CaHoam KOPXOHA/AAPUHUH2 Xydyd/apHU
ugrocaaHmupuwiu, ajaoxuda Mmyxogasa
KuauHadueaH Xydyodsaapda 3K0/02UK
MOHUMOPUHZHU 04Ub 60puwl Makcaouoa
2ypyx/1aw NpuHYunaapu 6aéH 3mus2aH.


https://builder.blender.org/download/
https://builder.blender.org/download/

Kaaum cysaap: skos02us,
Kkadacmp, MOHUMOPUHZ, KOMNOHEHM,
ypbaHuzayus,  2ypyxaaul,  NPUHYUN,
MemoO.

AHHOMauyun. B daHHoll cmambe
paccmompeHbl 3Ko/102uvecKue
KOMNOHeHmMbl  (cocmasHble  yacmu)
20cy0apcmeeHHbIX Kadacmposbix
cucmem Pecnybauku Y3bekucmaH, ux
3Ko/102u4eckoe go3delicmaue Ha npupoady
u ammocgepHslii 8030yX, (853b C
NpUpoOHbIMU pecypcamu, ypoaHu3ayuH,
NpoMblUL/IeHHble npednpusimus,
3KOo/102U4ecKUll MOHUMOPUH2, A MakKice
80NPOCHI IKOA02UHECKOLl 2pynnuposKuU 8
OMHOWeHUU 0c060 OXPAaHsIeMbIX
meppumoputi.

Kaouesnble caoea: 3skoso02usl,
kadacmp, MOHUMOpPUHZ, KOMNOHEHMbl,
ypbaHuzayusi, 2pynnupoeka, npuHyun,
Memoobl.

Abstract. This article examines
the ecological components (components)
of the state cadastral systems created in
the Republic of Uzbekistan, their
ecological impact on nature and
atmospheric air, connection with natural
resources, urbanization, industrial
enterprises, ecological monitoring, as
well as issues of ecological grouping in
relation to specially protected areas.

Keywords: ecology, cadastre,
monitoring, component, urbanization,
grouping, prinsip, method.

MB3yHUHT IOJI3apOJIUTH.
Xo3upru mnauT;a MaMJIaKaTUMU3ZA
20 Ta TypJlaTH KajacTp TH3UMJIAPH
ApaTUIIMOK/IA. V36exucron
PecryOsikacu fmaBiaT KagacTpsapu
TYFPUCHATU KOHYHU Xamga
V36exucron Pecrry6inkacu Bazupiap
MaxkaMaCUHHUHT 2021 HWI 22-
uoHzaru 389-COHIU  KapopJapuaa
yJIapHU MOXUSTH, XaJIK,
Xy>KaJIUTUJIaTu  ypHU, Baszudasapy,
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TapKuou, SApaTUII nynnapu,
MaBbJIyMOTJIApU XaKMHU Ba 0OIIKa
XyCYCUATIAPH UIILIA0 YMKUJITaH [1,2].

Tapkujiam  KOU3KH, xap Oup
KaJIacTp TU3UMU V3UHUHT
BazudaJapuHu €UYHll Joupacuja

TaJIKUKOT OOBEKTUTa, YHU VPraHUII
MeTOoJlJ1apura ara. JlaBiat
KaJlacTpjlapu Oyinua peciyOanka
OJIUMJIapU KyTL1a0 WIMHUU
TaAKUKOTJIADHH OJIMO OopraHsap,
macanaH, PaxmonoB K., Typaes P.,
NxnocoB U., kaprorpaduk xuxataaH
Cadapos 3., Kypakysos /l., bekanon
K., Ymapos H. Ba 6omkasap.

MabaymMKu, JasjaT — Kagacrp
TU3UMJIADH €p, MYJK Ba TaOuuu
pecypcaap Oyiindya MabJIyMOTJIap

0a3acMHM IMAKJUIAHTUPUII, YJIapHU
IOPUTHUIII Ba HA30paT KUJIUII, JABJjaT
OoIIKapyBH Xamjla UKTHUCOJMUET YUyH
3apyp KaJlaCTpJIM  MabJIyMOTJap
O6wnan Ttabmumaauau. IIyHUHTIEK,
ep, MyJIK Ba Tabumil pecypciapaaH
orimamanuin  xapaéHuaa aTpod-
MyXAT  XOJIaTUHU  OaxoJsialmr  Ba
DKOJIOTUK XaB(JIapHU KaMaWTHPHUII
O6yirinua 9KOJIOTUK Hazopar
UITapUHU I0pUTHO 6opanau.
OKOJIOTUK XOJIATHU SXIIWJIANI  Ba
yJIapHU OJIIMHU OJIUII Oyiimya uopa-
Tasoupsaap wumnwiadb YUKUIl Oyhnya
[I.ITpenHoB Ba 3. Cadapos
y37IapUHUHT WJIMUH TaJKUKOT
unuiapuna Oposbyiin Xyayzasiapuaa
BKOJIOTUK TAAKUKOTIIap 010 Gopran
XaM/Ia SKOJIOTHK KapTajiap TUBUMUHU
ui1ab yuKuImrax [ 5, 6, 7, 8].
Kanactp TU3UMJIADUHUHT
IOKOpHla Kaiji STWITaH XyKyKUH
HOPDMaTUB  XYXCOKaTjlapusla  YHU
00bEKTIADUHU TAJKUKOT JOWpacuaa
TU3UMJIIA BKOJIOTUK
KOMIOHEHTJIAPUHU (Tapxubuit
KUCMHUHH) YPraHUII MyXUM axaMUST
kacO sTMokaa (1-pacm): Macanas,
JlaBJIaT €p KaJIaCTPUHUHT HKOJIOTUK
KOMIIOHEHTH cudaTuaa, TYIPOKJap



mIypjaaHuImuau - (OFUp  MeTajuiap,
IECTUIU/IIap, KUMEBUU Mojasap),
spo3usAra y4YparaHjuK Jlapa’kacuHU
(mamos Ba CyB D5po3usAcH) Ba
UyJUTAHMII JKapaéHaapu MHCOJI Oyia
onagu. by Oyinua K.K.bekaHoB.,
9.10.Cadapos Ba III.M. IIpenosiap
KUIIIOK XY KaJIUTH epJIapuHHA
BKOJIOTUK JKUXAT/IAH TAAKUK
KWINIITAaH Ba KUIIUIOK Xy KaJIUTH
YIyH MaK0yJ1 XyZAy/IapHU
aHMKJIaNraH [13,14,].

Kanactp TU3UMJIADUHUHT
BKOJIOTUK KOMIIOHEHT/IADUHHU TaJIKHUK
KWINII, 9KOJIOTUK  XaB(d-XaTapHU
OJIIUHU OJIUIN, 4Yopa TaJ0upJIapHU
unutab  YMKWAII ~ XO3UPrd  KyHJa
nmon3apb Macasiajap/iaH oupu
XUcoOJIaHaIu.

TaaKuKOT MaTepua/LiIapu Ba
MeToaiapu. Kajmactp TH3UMWHUHT
BKOJIOTUK KOMIIOHEHT/IADUHH aJIOXU/1a

TQIKUKOT Jloupacuja YpraHull y4yH,

KazlacTp TU3UMJIAPU TaKUKOT
oObeKTIapu OyHmYa SKOJIOTHK X0JIaT
XaKUJIarui MabJIyMOTJIapUTa Ba
OysapHU 9KOJIOTHK Ba3UATHU

AXmmiam cudaTuia TypyxJiaml Taaad
STUJIMOKJIAa. By »kapaéH sca aTpod-
MYXHUT XOJIATUHU SAXTIUIAITa
KapaTuraH yopa-taabupiap
pekacuHU UIIa0 YUKUII Ba YJIapHU
caMapaJy aMajira OIIHUPHII, TypPJIu

BKOJIOTUK MyaMMOJIApHU aHHUKJIAII,
yJIapHU TH3UMJIA PaBUIIAA TaXJIHI
KWINII XaMJa MaKCa/UId edynMJIap
umiab uwmkuiira épaaMm  6epajm.
l'ypyxaamiga Kyuuaaru acocuu
KypcaTKu4aap nHOOaTra OJIMH/IN.

I. 9kosOoTUK X0JaTTAa TAHCUP
KypcaTyBY4 TAaOHMUU OMUJLIAP.

1. Tabuuii  pecypcIapUHHHT
X0JIaATU Ba  TaHa33yJira  y4dpall
Jlapakacu.

2. ATMoc(epa XxaBoCHU X0JIaTH.

3. YukuHawgap Ba caHoaT
KOPXOHaJIApUJaH YMKAETTaH
YUKWUHJWJIAp Ba yJapHU TabuaT Ba
arMmocdepa XxaBocura TabCUPH.

4. Tabumii odarimap Ba xaBd-

xarapJap.
II. Taoumuii-reorpadpuk
JKOMJIANTYBUHHHT XYY/

9KOJIOTHUK X0JIATUTAa TAHhCUPU.
1. XyAyJHUHT reorpaduk
JKoWtamryBu  (AeHru3 — caTxujaH
OaJtaHIJTUTH, UKJINM Ba perbed).
2. Tabuat 3oHamapu (4ys, TOFIH,
YpMOHJIN, CYB Xy[AyaJapu Ba X.K.)

KYpPCAaTKUYJIapUHUHT
TabpUDIAHUIIIU.

3. bBuosioruk  XWIMa-XUIUK
Jlapakacu Ba BKOTU3UM
MyBO3aHATUHU Oy3UJINIITUHU
udoganamu.

V36ekuctoH Pecnybnmkacu fasnat KaaacTpaap TUSUMM Ba YNapHUHT
3KONOIMK KOMMOHEHTNIApU

Aasnart Kagactpaap TMsmmm

1. TaBnat ep kagacTpu.

SKONOrMK KOMMNOHEHTNapu

1. TynpoKnapHHUHT IIYPIaHUILIH.

2. buHoJap Ba HHIIOOTJIAP AABJIAT KaJacTPH.

1. Kypummin mMatepramiapusu cugati.

3.Yynnanu sxapaéHiapu.
2.5lumn OMHO TEXHOJOTHUSIIApH

2.2po3usira ydparaHink Japakacy.

KYJUTaHWIHIIH.

3. Kaprorpadusi-reone3ust 1aBjaaT KagacTpH.

1.9kosioruxk MouuTOpuHT. 2. Ta0mii y3rapumiapan ky3arum. 3. Akamm

4. ETKa3un6 6epuiu KyBypaapu AasnaTt KagacTtpu.

5. DHeprernka o0bEKTJIapPH JABJIAT KAAACTPH

6. TexHoreH xaBd OKopu 6yaraH 3oHanap

1.HedTb, ras, cys Ba KaHanmn3sauma
KYBYP/IAPUHWHT X0NaTu.
2.ATpod-myxuTra Tabcupu.
3.Udbnocnanmw. 3osypnapaaH

1.Kymup Ba HePT KOHIApH
2.Kaiita TnknanyBan
9HEprus MaHOanapu.
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|

| 1.Texnoren apapustap.
2.CaHoaT YMKHUHIWJIAPHU.
3.AT0) MyXHUT Ba HHCOH CATOMAT/IHTH

YUyH

1.1y kypumumm.
2.1yn ékacupmaru yCuMIHKIap.




7. ABTOMOOMJIb HVJIIApH AABJIAT KaJacTpu

8. Temup iiynaap naBjaat kagacTpu

1. Temup itynunu aTpo)-MyXuTra TAbCHPHU Ba SIHTU TEXHOJOTHSJIAD

9. Maganuii Mepoc 00beKTJIapu AaBJaT

1. Tapuxuii Ba MaaHuii 00bEKTIIAPHUHT aTPO(-MyXUTTa MOC CAKJIAHHUILIH.

10. Venmunk aynécn o6beKTIapy 1aBJIaT

2. Udnocnannm. 3.By3unumim.

11. XaifiBOHOT AyHEéCH 00BEKTJIAPH AABJIAT

1.broxadhcU3NUKHI TABMUHIIALT YIyH YCUMIMKIAPHU MyX0(ha3acu.
2.bpakoHbepiIuK Ba TAOHHI MyXUT HYKOIHO KETHIIH.
3.1yxomm6 xetHim xaBpu OCTHIATU TypIap

12. faBnat Waxapco3/iMK KagacTpum

1.lllaxapco3nmKaa SKONOMMK CTaHAapTAapra puos KUauL,

13. JaBaaT YpMoOH KagacTpu

2_Aummn xvAvANanHU caknatll

1.VpMonaapHu acpaim, GHOXHIMA-XHLTHKHH CAKJIALIL.

14. JaBaaT cyB KaxacTpu

2./lapaxTjap KeCHJIMIIHHH HA30PaT KHJIHII

15. T'uapoTexXHNKA UHIIOOTIAPH AaBJaT

16. AsioKka 00beKTIapH JaBJIAT KaJacTpu

1.CyB pecypciaapuHUHT H(IOCIaHUIIN, faMbanap Ba CyB HHIIOOTIAPH acparll.
2.CyB pecypclIapiHI TaKCHMIIAII XamJa OOMIKApIIIMIIINHYE Ha30paT KHJTHII.
3.CyB 3axypalapuHy OOIIKAPUILI.

1.25eKTpOMarHuT HypJIaHUII, PaJo Ba MHTEPHET MayTajIapy SKOJIOTHK
X0JaTra TAbCUPUHM SHI'M TEXHOJIOTHSJIAPHU KYJUIAIl OpKajiu Oaprapad) 3THI

17. Ta0oumuii xaBd 10KopH 0YJaran 30Hajap AaBJaT

1.Cys romkunnapu.2. Kyukunap.
3.Ep xumupram.
4. Xapdiu 30HamIaDHK GOIIKADUIIT

1.K¥ypukxonanap Ba

18. Myxodasa sTuiaaurad TaOMuii Xyayaiap 1aBJjar

MUIUIUI OOFIIap HKOJIOTHK

1. YnuKuHANITAPHUHT TYFPU
XOJIATUHHU CaKJIalll. KHHAIAP VP

OOILKAPWIIUIIK Ba KaiTa

HUIITaHWIITA.

19. YuKUHANJIAPDHHA KVMI/IG Tanuiam Ba YTHIM3AIMA KOHJIapy JaBJjaT

1.®oiigaam Ka3uima

20. doiiganm Ka3miMa KOHJIAPH, OeJITrHJIapH Ba TEXHOTeH MHHEPAJ X0CHIAJap AaBJjaT

KOHJIapH.
2.Tynpok Ba cyB pecypc-

1-pacm. dasaam naaacmp./lap mu3umu ea Yya1apHUHZ IKOA02UK

KOMnoHeHmaapu

I1I. HkTucoauii Ba 3. HaBmar Ba Xycycull CeKTOp
VODKTUMOWHN  KUXaTHaH  XYAY[, UIITAPOKUATH 9KOJIOTUK
9KOJIOTHK X0JIaTUTa TabCHUPU. MOHUTOPHUHI TU3UMJIAPH.

1. Tabuwnit pecypciapaad TaaKuKOT HaTHKaJIapu Ba
doigananuIl gapakacu. YJIapHUHT MyYXOKaMacCH.

2. KHIIUIOK XyKaJINTU Ba caHOAT

KOPXOHAJIADUHUHT TaAbCUPHU.

3. VYpbOaHmzamusi Ba  axoJH
3UUWIUTH.
4. IKOJIOTUK xaBdapHU

OomIKapHIl OyiHYa JaBaaT CHECATH.

IV. XykKykuii Ba OOHIKapyB

TU3UMHUHHUHI 3JKOJIOTHUK X0JIaT
OonJIaH OOFJINKJINTH.
1. Kamactp MabIyMOTJIapUHUHT
KOHYHUMJINTH Ba PACMUMJINTH.
2. OJKOJIOTUK MeBbepsap
KOHYHUHJIUKKA MyBO(MUKJIUTH.

Ba
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[Cypyxjamiaru acocuid KypcaTKudsiap
KaJIaCTp TU3UMJIAPUAATH HSKOJIOTHK
KOMIIOHEHTJ/IapHU rypyxJjapra
aKpaTuIl oOyiinua 5KOJIOTUK
ME30HJIADUHU UIIA0 YUKHUIITA acoc
Oynumb6 xum3MaT Kuwiaaud. TaaKukKoT
’)KapaéHUJa KaJacTp TU3UMJIADUHUHT

BKOJIOTUK KOMIIOHEHTJIApU KyHUJaru
6 Ta rypyxra a>xpaTuiju.

bupunun rypyx - Ep, cyB Ba
YVPMOH pecypciaapu OwmiaH OOFJIUK

KajacrpJiap TU3UMU. bynapra
KyHuaaru KaJlacTp TU3UMJIAPU
KUPDUTWIAU: [JlaBjdaT ep KaJacTpy,



JlaBJaT CyB KaJlaCTpH, JlaBJjaT YPMOH
KajlacTpu, Myxodasa STHIaJUTraH
TabUMH Xyay/Uiap AaBjaT KaJlacTpH,
TUPOTEXHUKA WHIIOOTJIAPU JIaBJIaT
KaJlacTpH.

HNkxuHun rypyx - buoxuiama-
XWUIMK Ba TabwmatHU Myxodasza
KWINII OwiiaH OOFJIMK KajacTpJap —
yJapra: yCUMJINK AyHECH O0ObeKTIapu
JlaBjaT KaJacTpu, XaWMBOHOT JAyHECHU
o0beKTIIapU JaBjiaT KaJlacTpH,
Mmyxodasza STWJIAJINTaH Tabuuit
XyAyaJjap JaBjaT KaJlacTPH, AaBJiaT
VPMOH KaJlacTpu KUPUTUIIA/IN.

YuunHuuu rypyX, - Artpod-
MyXUTTa TEXHOTE€H TahCUP Ba XaB(uiu
3oHaIap OwiaH OOFIUK KajlacTpJiap.

TypTuHuHU rypyx, - [llaxapcosiuk
Ba wuHQpary3wiMa OwiaH OOFJIHK,
KajiacTpJiap

bBemuHYM rypyx - JHepreTuka
Ba KOMMYHHKaIUsIap 6miraH O0FIUK
KazlactpJiap.

OarnHuu rypyx, - Maganuii Ba
TapUXUU MepOoCHH Myxodasza KUIUIIL
OmIaH OOFJIUK KazacTpJiap.

Cyurpa xap 6up rypyxra TeruIuiu
KaJlacTp TU3UMJIADUHHU  apaTuo,
yJapHU B3KOJIOTUACH Ba Myxodazacu
Oyiinya o006 OOpPWIUIIK  JIO3UM

OyaraHn  4opa-TaAbupJiap  pexkacu
aHUKJIaHAU (2-pacm).

Kagacrpaapuu 9KOJIOTUK
KypcaTKu4iapu KUXATUIAH
rypyxJaml HaTuXKacuja YJIapPHUHT
tabuarra BKOJIOTHK TabCUPH,

atMmocgepara xaBQIWIUK Japakacu
xaMmjia Tabumi pecypcaap OwiaH
OOFJIMKJIUTH, CAHOAT KOPXOHAJIApH
YHNKAHAWIapuIaH CaKJIaHUIII,
aoxpza Myxodaza KUINHAJUTaH
XyAyZJiapZia 5KOJIOTUK MOHHUTOPHHT
onub Oopumn Oyidwya Kydujgaru
rypyxJjiapra axpatub gukuwigu (1-4-
»KaZ[BaJLIap).

I'ypyxsapra axparuiza
3.10.Cadapos Ba III.M.
[IpeHOBIAPHUHT WJIMHU TaJKUKOT
unuiapura TasHwiad. Kymiazas,
V3bekncron  KajacTpiaapu  ydyH
Tabuui pecypc Ba atMocdepa XaBocu
udIoCIaHUIIY, ypbaHu3aIus,
ajoxuma Myxodasza  sTUIAAUTAH
XyAyAJIap, TYNPOK  /ierpajianusra
ydpamy XaMja ~KapTaJalITHPUII

O6yirinua ostn0 b6oprax
TaIKUKOTIApUJAa XYAYA 9KOJOTUK
X0JIaTH O6yrinua caMmapanu

HaTW>Kaslapra 9puIlraH [10, 13, 15].

[ JlaBaaTt kagacTp TH3MMJIAPHHHU 3KOJOTHK KUXATIAH IyPyXJIaHUIIH ]

l Typyx Homu ' I Kapacrpnap tusmmm I [ JKonoruacu Ba ynapHu

\ / 4.[laBnaT YPMOH KagacTpu

AN

mvxndazacu ]
I 1.0asnat ep KagacTpm ( E
Ep, cys Ba YpMmoH 2.[asnat cyB KagacTpu p¢Ba cye pecypcnapleMHr
N Myxodasacu, TynpoK Ba YCUMIUK
pecypcnapu 6unaH 60fnuK 3.[aBnat ypMoH Kagactpu vX ynpox gay
o KOM/IaMUHM CaKNaLl, cys TU3UM-
Kagactpnap 4.Myxodasa atunaguran Tabumin xyayanap
APVHWHT 3KONOTWK X0NaTUHM HasopaT
[aBnaT Kagactpu
\_ J KUAULL.
5.fMApOTEeXHMKa MHLLOOTAAPK AaBAaT KajacTpu \
Broxunma-xuanK sa 1.Yeumnuk ayHécn obbeKTnapu fasnaT Kagactpu Yeumamk Ba XxaiBOHOT AyHECUHM
TabuatHn myxodasa kMM 2.XalBOHOT AyHECH 0BbEKTNAPU AaBNAT KagacTpu | myxodasa Kuauw, Tabumni
6unan 6ofnu kapactpnap 3.Myxodasa aTunaguraH Tabumnii xyayanap Aasnat Kagactpu 9KOTM3UMNAPHM CaKkNaLl, broxunma
XWANMKHM acpald.

6unaH 60FNUK KagacTpnap

AaBnaT Kagactpu

8

1.TexHoreH xaBd tOKopK 6YAraH 30Hanap AasBnaT KagacTpu
ATPOD-MyXMTFa TEXHOEH 2.Tabuuii xaB tokopw bynraH 3o0Hanap Aasnar Kagactpu

Tabeup Ba xaBhAK 30Hanap 3.doiiaanu Kasuama KoHnapw, 6enrmnapu Ba TexHoreH

—T MMWHepan xocunanap AaBaat Kagactpu

4. YMKMHANNAPHM KYMWE TalLNaL Ba YTUAM3ALMA XKoMnapu

onuvul.

TexHoreH Ba Tabumnit xaspaapHu
6axonaw, MHCOH paonuaTh
HaTusKacmMaa Kenunb umkaamraH
3KONIOMMK MyaMMONapHMW O 4UHN

|
|

J




Llaxapco3nuk Ba
MHpaTy3nama bunaH

BofmnK kagacTpaap Temup ityanap fasnat kagactpu

YpbaHusaunaHuHr Tabumatra
TabCUPUHM KaMaUTUPULL, ALIKUA
30HaNapHW CakaLl, 3KONOTUK

MebEpaapra puos KUauLL.

JHepreTUKa Ba
KOMMYHWKauuanap bunax
60F1MK KagacTpiap

JHepreTuKa 06beKTNAPU AABAAT KajacTpu
ETkasunb 6epuw KyBypaapu AaBaaT Kagactpu

[laBnart WwaxapcosnuK KagacTpu
BuHONap Ba MHLWOOTNApP AaBNaT KaJacTpu
ABTOMOBWNb yANapKM AaBAAT KaZacTpu
[ ANOKa 06bEeKTNapyW AaBnaT KagacTpu

ATmocdepara YMKUHAWUNAPHU KamaiTupuL,
KaiiTa TMKNaHyBuM 3Heprus maHb6anapuaaH
doiganaHuLl, SNEKTPOMArHUT HypaaHULWwNap
TabCUpWHKM Baxonatu.

MagaHuit Ba TapuxXmii MEPOCHMU
myxodasza Knaumw bunaH 6oFAuK,
Kagactpnap

MagaHuii mepoc o6bekTnapu gasnat
Kagactpu

MagzaHuii Ba Tapuxuii 06beKkTAapHU
CaKk/1all, YNapHUHT aTpod-MyxuTUra
canbuii TabCUpPNAPHW KamarTUpuLL.

2-pacm. dasaam Kaaacmp./lapuuu IKON02UK N102UK afcuxamaau

2ypyxaaHuwu

IKOJIOTUK X0JIaTra TabCUPH OYinua TypyxJaliflad Makcaj, — TypJiu TaOuuii Ba
aHTpornioreH (MHCOH aoausaTH OwIaH OOFJINK) OMUIIJIADHUHT aTpod-MyxHTra
TabCUP Japa’kaCUHU OaxoJiall Ba yJIapHU MyBODUK TypyxJjapra a)KpaTHII OpKaJIH

caMapaii eduMJIap uniad YuKuIIas noopat (1->xkazaBai).

1-2KaaBaJI

1. JKOJIOTHUK X0JIaTra TAhCUPU OyHHUa rypyxJiaill

Ne Typyx Kapacrp Typaapu DKOJIOTHK X0JIaTTa TACUPH
Atmocdepa 1. BuHO Ba MHIIOOT/IAP KaJlaCTpH. 114 (ﬁ; r&zﬁiﬁjamcnﬂn
1. XaBOCUTA TAHCUDP 2. JHepreTUKa 00BEKTIAaPH KaJJaCTPU. :
3TYBYH KaZiacTpJiap 3. ABTOMOOMIIb Ba TEMUD HyJIap KaZAacTpH. ey
JIADHUHT TAbCUPH.
1. /laByiat ep KagacTpH. 1. Tynpok, ferpaganuscu.
Tynpok Ba ep 2, Qolifiany Ka3uiMa KOHIapH, OeJITHIapy Ba 2. Dpo3usira yupariu.
5 pecypeiapura TeXHOTeH MUHepaJl XOCUIaIap JaBjaT KaJacTpU. 3. Tynpok nrypiranumm.
: TabCUP STYBUH 3. UNKUHAWIADHYA KyMUO TalLIall Ba 4. AHTPOIIOTEH TaBCHUP.
KaziacTpJiap YTHJIN3AL¥ JKOMWIAPH AAaBJIaT KaJJaCTPH. 5. YukuHawaap buian
4. JlaBiaT maxapco3auK KajlaCTpH. UGDIIOCITAHUIIT
1. /laByiaT cyB KaZjacTpH. L (s IOl D E RO
CyB pecypciapura Hdnocnanumu.
2. TuAPOTEXHUKA MHIIOOT/IAPY KaJJaCTPH.
3. TabCUP STYBYH - 2. CyB capdu.
3. UHKUHAIApHHU KYMUO TAllUTALI BA YTHIA3AIUA
Ka/iacTpiiap ™ 3. Ep ocru cyBiapuHuHT
JKOHJIapH JaBJIaT KaJJaCTPH. -
KaMainb KEeTHUIIH.
1. Veumuk nynécn xaza . & o .
Buoxuima- Ii[, 1 e..H a/acIpu 1. YCUMJIUK Ba XalBOHOT AyHECHU
2. XallBOHOT AyHECU KaJaCTpU. o
4. XUJUTHKKA TABCUD - HUYKoMO KeTHIu. 2. Buoaoruk
3. Myxodaza stunaaurasd Tabuuii Xyayaiap
3TYBYH KazZiacTpJiap MHBa3UsIAP.
JIaBJIaT KaZaCTPH.
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Texroren xasdap 1. Tabuwmii xaBd 0KOpU OYJIraH 30HaIap JaBjiaT 1.Panm}umj.
5. GrUIaH GOFIINK, A 2. KuMéBwHii 3axapIIaHuILL.
KamacTpiIa 2. TexHoreH xaBd 1OKOpHU OyJIraH 30HaIap 3. 3uwisunanap.
ps1ap Ka7lacTpHu. 4. Kyukunap.

Tabuuii pecypesap Ba atMocdepa XaBoCHTa SKOJIOTHK XaB(@ Jlapaskacu Oyimnua
TypyxJaliad MakcaJl - Tabuni pecypceiap Ba aTMocdepa XxaBocura Tax i COJTyBUU
oMWIIAapHU xaBQ Japakacura kKapab TacHudJalll Ba yJaapra Kaplld camapasiu
yopasiap WILIa0 YUKUIIAUD. By yCyJl SKOJIOTMK MyaMMOJIADHU THU3WUMJIA TaXJIUJI
KWJINII, YCTYBOp BasudajapHuU OeJrwiall Ba PeCypejaapHU TYFPU TaKCHMJIAII
HMKOHUHU Oepany (2-:xkaaBaJr).

2-mafaBal
2. Tadumii pecypciiap Ba atMoc(epa XaBOCHIa IKOJOTHK XaB(
Aapaxacu 0yiiu4a rypyxJaul

Ne I'ypyx Kanactp Typnapu DKoJIoruK XaB( napaxacu

1. Texnoren xaB(¢ 0Kopu Oyiran

1.Pagnamms.
30HaJIap KaJacTpH.

2. KuméBuii 3axapiianui.

IOxopn 2. ®olijany Ka3uiMa KOHJIApH,
3. 3unsunanap.
1. xaB(u Oenruiiapy Ba TEXHOIEH MUHEpal 4. K¥axiia
KaJacTpiap XOCHJIaJIap aBjaT KaJacTpH. Y P-

5. CaHoat KOopXOHalIapuaaH

3. UuknHAMIapHU KYMUO Talniam Ba "
YUKaETraH YMKUHIUIAP

yTujim3anus >K017map1/1 JAaBJIaT KaaaCTpH.

1. Epnapnan HOTY¥pu

1. JlaBnat ep KagacTpH. o
g PN doitnananu.

Ypraua 2. YcuMITHK Ba XalBOHOT JyHECH oo
2. BruoxuiMa-XWUTMKHY HYK
2. xaB(au KaJacTpHu. o
. O0ynub KeTumy.
KagacTpiap 3. Mananwuii Mepoc 00BEKTIIapH JaBiaT 3. Maxamit Mepoc
KaJ1acTpH. p

O6’BCKTHapI/IHI/I aCpaMaciivK.

1. buHO Ba MHIIOOTJIAp KaJaCTpPH.
[TacT xaBu oo 1. Kypunum marepuamiapu.
2. ABTOMOOMII Ba TeMUp Wyiap JaBiat

KaJlacTpiap e — 2. llloBkuHIAp.

YpbaHuzarusa Ba caHOAT KOPXOHAJIADWHHUHT HKOJIOTHK XO0JaTra TabCUPHU
Oyiimua TrypyxJalljaH Makcaj - ImaxapiamryB (ypbaHusaius) Ba caHOAT
KOPXOHAJIADUHHUHT aTpO(-MyxuTra TabCUPUHHU, XaBd Jlapakacu Ba HyHaIUIILIAPH
Oyiimua TacHU@AII, YJAapHUHT 5KOJIOTUK 3apapjlapyuHu KaMaWTUPHIIL YUIyH
caMapaJiy yopasiap unuiab ynkumaad noopar (3-:xkaaBaJ).

3-:KaaBa
3. YpOaHusanua Ba caHOAT KOPXOHAJIAPUHMU YKOJIOTHUK X0J1aTra
TabCUPH OyHNYa rypyxJaant

Ne I'ypyx Kanactp Typaapu Tabumii pecypcJap
1. DHepreTuka 0ObEKTIAPU JaBIAT
1.Canoar KopxoHaiap.
KaJlacTpH.
o 2. 3aBoJ Ba
2. ®oiinany Ka3uiaMa KOHIIapH,
Canoar (babpuxanap.
Oenruiapu Ba TEXHOT€H MUHEpa
1. | Omian OOFIIHK 3. Canoar
XOCHJIaNap AaBiaT KaJacTpH.
KagacTpiap . YUKUHIWIAPH.
3. UukuHIUIApHU KYMHUO Talamn Ba
N 4. AuTponoreH
YTUIU3ALUs KOUITapH TaBiar
TabCUP.
KaJlacTpH.
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1. BuHo Ba MHIIOOTIAP KaJACTPH.

[Haxapnamys 2. ABTOMOOWMIIb Ba TeMHp HYIIap L, IS o
2. | bunmaH OOFIHMK ABJAT KAIACTPI 2. Kypumumi.
KaJlacTpiiap A Aactp 3. llloBKuUH.

3. Ilaxapco3nuk AaBiar KagacTpu

Myxodaza sTuiaagurad xyayaaapia 5KOJOTMK MOHHTOPHHT 00
Oopum 6yimya TypyxJallaH Makcaa - Myxodasa STWIagurad Tabuui
XyZly/yIap/ia 9KOJIOTUK MOHUTOPUHTHU TU3UMJIA TAIIKWJI DTHII, YJIAPHUHT
X0JIATUHU 6ax0JIall Ba 3KOJIOTUK MyaMMOJIApDHH OJIIMH/IAH aHUKJIAI XaM/1a
TabuatHu Myxodaza KWIHII 4Yopa-TaA0UpJapUHA caMapaid aMajira

OITUPHUII Ba HKOJOTUK OapKApPOPJUKHH TAbMHUHJAII YIyH MYXUM
oMuLIapiaH Oupu xucobaaHaau (4-kaaBar).
4-KaaBaJi.
4. Myxodasa sTiiaguraH Xyayajdapaa 3K0JIOTHK MOHHTOPHUHT 0JIH0
Oopull oyrnua rypyxJant
Ta0unii
Ne | I Kapgacrtp Typaapu
ypyx AacTp TypJaap pecypeaap
1. Muinuit
1. Myxodasza stunaaurad Tabumii )
Mz yia(b aBJIaT Kaﬂ acTpu STFLID,
TapMOKJIApUHH xyryaiap A canactp. 2.
2. YcuMiuk Ba XaliBOHOT IyHECH .

1. Myxoda3zacura Kypuxxonamap.
e JaBiaT KaaacTpH. o
NYHAITUPUIITaH o 3. Ycumiuk Ba

3. Majmanuii Mepoc 00BeKTIapH o
KajacTpiap XaBOHOT
JaBiaT KaaacTpH. .
JyHECH.
1. Dxonorux
OKOJIOTHK 1. laBBiar ep kagacTpu. .
MOHUTOPHHT 2. JlaBnat cyB KajacTpHu. 5aX 0L

2. | acocuii MabayMOT | 3. UUKMHAWIApHHU KYMHUO Taluiam Ba ) gKOHOl;HK
MaHOau JaBjiaT YTUIIU3alUs )KOUIIapy JaBjaT )

KaJacTpiaapu KaZacTpu TR IHITHILL.
i 3. MOHUTOpHHL.

IKOJIOTUK TypyXJall - aTpod-
MYyXUT OMWLJIapH, Tabuuil pecypciap
Ba MHCOH (PAOJUATUHUHT 3KOJIOTUK

TabCUPUHU TU3UMJIU paBuiIga
TacHUGJIAl  KapaéHuaup. Yy
’)KapaéH  9YKOJIOTUK  TaxXJIWJI  Ba
OOIKAapyBHU  caMapaju amasira
OIIUPHUII YIYH MyXUM XUCOOJIAHAJIH.
IKOJIOTUK TypyxJIalllHU amasira
OIIMPHUIIIZIA KyHAuaaru acocui

IIPUHIAIIAPTa aMaJl KUWINHAU:

1. TUBUMJIMJIUK IPUHITUIIN.

2. XyZyAUNIINK TPUHITUIIN.

3. AxTpomoreH Ba Tabuui
TAbCUPJIAPHU AXKPATUIL IIPUHIUIIN.

4. XoJslaT Ba JWHAMHUKAHU
OaxoJIall MPUHITUITH.
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5. NuTerpan €H/IAIIIyB
MIPUHIUIIN.

6. bapkapop pUBOXJIAHUII
MIPUHIUIIN.

7. OKOJOTUMK XaB(d mapakacu
6yiirua TacHu A TPUHIUIIN.

IKOJIOTUK rypyxJIalll
MIPUHITUATIIIAPU BKOJIOTUK
MyaMMOJIADHU ~AXIIUPOK, TYIIYHUIII,
yJapHU  TU3UMJIM  0Oaxosam  Ba
SKOJIOTUK  MyaMMOJIAaDHU  OJIUHU
OJIVII, CcaMapaii edyumsap unuiab
YUKHUII YIYH MyXUM xucobsianagu. By
NPpUHIOUIUIAD  acocHUjia  BKOJIOTUK
MOHUTOPUHT YTKA3UII, aTPO(-MyXUT
Myxodazacu Ba 4YoOpa-TaJl0UpJIapUHU
Oesruianr xaMmza bGapkapop



PUBOKJIAHUII CTpaTerusiIapuHu
uniab YUK IMKOHUHY Oepaji.
By Oopagma III.M.IIpeHoB Ba

9.10.CadaposiapHuHT

KopakarmorucTox Pecnybsinkacu
KUIILJIOK, XY KATUTHA
doiipaanunaural  CyFOpUJIaiuraH

€pJIapHUHT  XO3UPTH  OJKOJIOTHK-
MEJMOPATUB  XOJIATU  YpPraHWJITaH
Oynub, yHma Xyayd CyrOpHJIaJIUraH
€pJIapUHUHT  TYpJd  JaBpJiapaaru

y3rapuimm Ba 5KOJOTUK-MEIUOPATUB
X0JIATU MOHUTOPUHTHU 0JIN0 OOpHIran
(5-xamBau).

5-3KaaBaJI

CyropwiaguraH epJapHUHT IIyPJJAaHTaHJIUK JapaKacu
(1985-2017 1iii.)

CyropwiaguraH epJjaapaa TyIPOKJIaPHUHT IIyPJIaHTaHIHK
Hasopar Japaxkacu
% KWIWHTAH | jypigagMar o
Wnn MaiioH P an KaMm yprTa Ky4JIH
MR T ra % ra % ra % ra %
1985 406,6 40,02 9,8 193,2 | 47,5 150,11 35,9 23,31 5,7
2000 502,8 60,2 16,9 177,7 | 36,5 162,6 36,8 32,3 7,9
2017 508,5 124,0 | 24,0 | 152,0 | 29,9 187,1 37,0 45,40 9,0

KopakanmorucTon Pecryb/iMKacCHHUHT CyFOPHJIQJUTaH epJiapu Ba CyFOPHIII
TapMOKJIapUHU 2005, 2010, 2015, 2017 Wuuiapza MacodajiaH OJIMHTaH cypatjapu
acocu/ia a3POKOCMUK MOHUTOPHHT TAJAKUKOTIApU KUJIUHTaH [6, 7, 8]. MOHUTOPHUHT
HATMKACHZla CyFOPWIaAUTraH e€ep MaHJOHJIapUHH HWWLIap JIaBOMHUJA OIIHO
OOpraHJINTH, CyFOPHII TapMOKJIADUHHM WINYH XOJaTH KOHHKApPCH3 Jdaparkaja

SKaHJIUTU aHUKJIaHTaH (3-pacm).

2017 jina

2015 jina

2010 iima

)‘-

2005 iina

3-pacm. CyropwiauraH epJjap Ba CyFOPUII TAPMOKJ/JIAPHUHU a3POKOCMUK
MOHUTOPHHTU

IKOJIOTUK  MOHHTOPHUHT  Ba
AKOJIOTHK TypyxJiall Oup-oupu OmiaH
yambapuac OOF/IUK KapaeHJIapJiup.
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MOHUTOPUHT MabJIyMOTJIApH
OKOJIOTUK TypyXJIalll YYyH acoOCHH
MaHOa xucobyiaHa v, YyHKHU Y aTpod-



MYXUTHHUHT peasl X0JIaTH XaKu1a aHUK

MabJIyMOTJIADHU  TaKJAUM  OTaJH.
[IIyHuHTAEK, MOHUTOPHUHT €pJlaMuaa
BKOJIOTUK xaBd Zlapakacu
OaxoJiaHaIH, aTpod-MyXHUT
Myxodaszacu yopa-Tazioupiap
pekaJalITUPUIAI  Ba  YKOJIOTHUK
b6apkapop PUBOKJIAHUIIT

CTpaTervwsUIapuHA  HIUIA0 YHKUII
YUYH XU3MaT KUJIAu.

Xyiaoca. Kapactp 5kosoruk
KOMIIOHEHTJIADUHU rypyXJiall
OpKaIu 9KOJIOTUK Ha30paTHU

Ky4yalTUpUIl, TaOUUU pecypciapaH
OoKwiIoHa (oHaTaHUII Ba SKOJIOTHK
Taxu/JIapHU KaMauTHUpHIIra
SPUIIUIIT MyMKHH. XyCyCaH:

1. IJKOJIOTUK MOHUTOPHUHI Ba
Oamopar — KWIHII,  HWMIOCTAHUII
MaHOaJTapUHU TE3KOp  aHUKJIAII,
HKJIUM Y3TapUITUHUA TaxXJIUI KUJIUII,
DKOJIOTUK  XxaB(JiapHU  OJAUHAAH
Oounub  wopa-rasbupiap — uILIab
YUKUII MyMKHH OyJ1a71.

2. Ep, cyB Ba XaBO pecypcjapuHu
Te)Kalll Ba caMapajii TaKCHMJIAII,
BKOJIOTUK TO3a KUIIJIOK Xy»KaJIUTH Ba
CAaHOATHU PHUBOKJIAHTUPHIN, aTpod-

MYXUTTa 3apap eTKa3MacJaH
UKTUCOAUU PYBOXKJIAHUIITHU
TabMUHJIAUIA.

3. KoHyHuUmJmK Ba OOIIKapyBAa
caMapaJioJInKKa spuinmiaau. Jlasiat
opranjiapu VIyH BKOJIOTUK
KapopJlapHU KaOy/sl KWIUIAA AaHUK,
MabJIyMOTJIapra acocjlaHTaH E€HJAIlyB
maiiyio 6ysamu. CaHoar KopxXOoHaJapu
Ba (Qepmepsap Y4YyH SKOJIOTUK
CTaH/IapTJIap *KOPUH STUJIAJIH.

4. [MMaxapcosnuk Ba
ypbanuzanus »KapaeHyapu
axmuiaanaau. Atmocdepa, CyB Ba
TYTIPOK, 1I0CTaHUIITUHU

KaMaWTupuil Oyiinua cTparerusiap
UILIA0 YUKW H.
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5. CyHbUU UHTEJIEKT Ba PaKaMJIu

TEeXHOJIOTHsLIapra MHTErPaIys
KwinHazau. leorpaduk  axbGopoT
tusumiapu (GIS) épramuaa pakamiu
JJIEGKTPOH  Kaprajap  spaTUIau.
IKOJIOTUK TaKUKOTJIap
aBTOMATJIANITUPWIAANA. ASPOKOCMHUK
cypartJap, JPOHJIAP, Maxcyc
JlactypJiap épramuia TE3KOP

MabIyMOTaAap 0Oazajapu sSpaTuiiaiu.
CeHcopylap Ba CyHbUH UHTEJIEKT

épramMu/ia  TEe3KOp  MabJIyMOTJIap
OJIUII MyMKHH OYJ1a/1u.

YMmyman oJITaHJZia
IOKOpUaruJIapHUHT bapuacu
KeJlakakaa 6apkapop PUBOXKJIAHUIII Ba
9KOJIOTUK XaB(PCUBIUKHHA

TabMHUHJIAIITA XM3MAT KUJINIIIHN dHHUK.

doiigaIaHIWITaH aZa0oueTIap
pyuxaru:

1. VzbGexucron Pecmy6iukacu
JlaBJIaT KaJlacTpJiapu TYFPUCHUIATU
KOHYHH. TOIIKEHT II., 2000 HWI 15
nexabpsp, 171-11-coH.

2. Vzb6exucron Pecmy6iukacu
Baszupinap MaxkamacuHuHr Jlasiar
KaJlacTpJIapUHU IOPUTUII COXACUHU
TapTHOTa COJIyBUM apUM HOPMAaTHUB-
XYKYKUH Xy:KKATJIapHU TacIUKJIall
TyFpucHAa 2021 WWI 22-UIOHJATU
389-consu KapopHu.

3. Ilpenos III. M. TymnpokiapHu
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Annotatsiya. Ushbu
maqgolada  masofadan  zondlash
ma’lumotlari  asosida  Sirdaryo
viloyatidagi vegetativ o‘zgarishlar

xaritasi keltirilgan. Landsat 8 va
Landsat 9 sun'ty yo'ldosh tasvirlari
vegetatsiya faol davrida tahlil qilish
uchun ishlatilgan. Tadqgiqot 2000
yildan 2022 yilgacha tanlangan
hududning  vegetatsiya  holatini
organadi wva o'zgarishlarni tahlil
giladi. = Normallashtirilgan  farq
o'simliklari indeksi (NDVI) ArcGIS
10.6 dasturi yordamida hisoblab
chigilgan va ketma-ket
hujjatlashtirilgan. Ekinlarning
sogligi va nosoglomligini hamda
ular egallagan maydonlarni
ko‘rsatuvchi rang-kodlangan piksellar
soni NDVI tahlili orqali aniqlandi.
O‘rganish  jarayonida  Sirdaryo
viloyatida o‘simlik qgatlami
kamaygani aniqlanib, bu hodisaning
sabablari haqida soz yuritildi.
Magqolada masofaviy zondlashning
vaqt o'tishi  bilan  o'simliklar
o'zgarishini tahlil qilishda foydaliligi
va uning turli  mintaqalarda
ekinlarning sog'lig va
mahsuldorligini monitoring qilishda
potentsial qo'llanilishi ko'rsatilgan.
Umuman olganda, ushbu tadqiqot
Sirdaryo viloyati va shunga o'xshash
muammolarga duch kelgan shunga
o’xshash hududlarda o'simliklarning
yo'qolishi ta'sirini yumshatish
bo'yicha strategiyalarni ishlab chiqgish
uchun gimmatlidir.
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Kalit so‘zlar: noan’anaviy
sug’orish usuli, sug’orish tizimi,
sug’orish texnologiyasi, suv, bog’
sug’orish, tuproq unumdorligi,
suvlarni yig 'ish va sug'orish.

AHHOmMauus. B OdaHHoll
cmamve  npedcmaseneHa — Kapma
pacmumensHbvlx usmeHeHull
AnodwicaHckoll obaacmu Ha 0OCHo8e
OaHHBIX JuCmMaHuuoOHHO20
30HOUposaHusn 3emau. /[las avaausa
UCN0.1b308ANUCD CNYMHUKOBbLE
chumxu Landsat 8 u Landsat 9 @
nepuod akmueHoil secemauuu. B xode
uccn1edo8aHUA U3yHaemes CoCmostHue
pacmumenvHocmu 8blOpaHHoIll
meppumopuu ¢ 2010 no 2020 200 u
aHaausupyromes U3MeHeHuUs.
Hopmanauszoganmwlil undexc pasauvutl
pacmumenvHocmu (NDVI)
paccuumsl8ancsi € UCNOAb308AHUEM
npoepammHoz20 obecneuenus ArcGIS
10.6 u noc.a1e008amenbHo
JOKYMeHMuposancs. Koauuecmeo
nuxceaetl ¢ u8emosoil Koouposkoill Ha
Kapme, ykaswl8arowjux Ha 300posve u

8PE0HOCMb  CeNbCKOXO3AUCTMBEHHBLX
KYyabmyp U  3aHUMAeMblX  UMU
naowadel, ObLI0 onpedeneHo C

nomowwto aHaauza NDVI. B xoole
ucc1e008aHUA 8blABAEHO YMEHbUIEHUE

pacmumenbHo20 apyca 8
CupoapeHckoil obaacmu u
00CcyHcOeHbl NPUUUHBL IMO20 A8AEHUSL.
B cmambe demoHcmpupyemcs
nose3Hocmob JuCmMaHyuoHHO20
30HOUpOBAHUA ons avaausa



U3MeHeHUll  pacmumeavbHocmu ¢
meueHuem 8pemeHU u e2o
nomeHUuanbHOe  NpPUMeEHeHue 8
MOHUMOPUH2e 300p0o8bA u
npodykmueHocmu

CeNbCKOX03AUCMBEHHBLIX KYAbMYD 8
PasauvHblx pe2uoHax. B ueaom, amo
uccaedosaHue ueHHo 015 pa3pabomru
cmpameautl no cMAZHUEeHUIO
nocsaedcmauil nomepu
pacmumeavHocmu 8 CupoapeHckoll
obaacmu u aHAN02UUHBIX Pe2UOHAX,
CMaAKu8arwWUxXcs ¢ AHAA02UYHbIMU

npobaemamu.

Karoueswvtle caosa:
HempaouyuoHHbI cnocob opouweHus,
opocumenvHas cucmema,

mexHo02Us OpouleHus, eoda, caod,
opoueHue, naodopodue nouswvl, cOOp
800bl U OpouLeHue.

Abstract. This article presents
a map of vegetative changes in the
Syrdarya region based on remote
sensing data. Landsat 8 and Landsat 9
satellite images were used for analysis
during the vegetation active period.
The study examines the vegetation
state of the selected area from 2000 to
2022 and analyzes the changes. The
Normalized Difference Vegetation
Index (NDVI) was calculated using
ArcGIS 10.6 software and documented
sequentially. The number of color-
coded pixels on the map indicating the
health and unhealthiness of the crops
and the areas they occupy was
determined through NDVI analysis.
The study revealed a decrease in the
vegetation layer in the Syrdarya
region, and the reasons for this
phenomenon were discussed. The
article demonstrates the usefulness of
remote  sensing in  analyzing
vegetational changes over time and its
potential applications in monitoring
the health and productivity of crops in
different regions. Qverall, this
research is valuable for developing
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strategies to mitigate the impact of
vegetation loss in the Syrdarya region
and similar regions facing similar
challenges.

Keywords: unconventional
irrigation method, irrigation system,
irrigation technology, water, garden,
irrigation, soil fertility, water
collection and irrigation.

1 Introduction:Geographic
Information Systems (GIS) have
revolutionized the field of earth
sciences by providing an automated
hardware and software complex that
collects, processes, stores, updates,
analyzes, and manages topographic,
geodetic, land resources, and other
cartographic information about objects
and events of nature and society[1—3].
GIS is a highly advanced computerized
system that collects and processes large
amounts of information using various
methods and techniques in its
database[4,5]. GIS systems are
categorized based on the problem they
are designed to solve. These categories
include Earth information systems,
Agricultural, Ecological, Educational,
Marine, and other information
systems[6,7]. The most common type
of GIS is the geographic information
system based on a large amount of
data. Agriculture is an area that
benefits greatly from GIS
technology[8—10]. For example, GIS
can be used to determine the area of
arable land, monitor and analyze
changes in vegetation through images
taken from space, create spatial
schemes or maps, and make
predictions based on the collected
data[11,12]. GIS also creates maps of
soil layers, weather patterns, and
various other purposes. Remote
sensing is an important tool for



studying terrestrial vegetation. Remote
sensing systems are widely used to
classify phenomena such as urban
growth, land use cover change,
vegetation index, and population
statistics[11,12]. NDVI is a widely used
vegetation index calculated by
analyzing the visible red light and near-
infrared light reflected by plants.
Healthy plants absorb most of the
visible red light and reflect most of the
near-infrared light, while dense
vegetation is less reflective in the red
band and more reflective in the near-
infrared. Remote sensing, coupled with
GIS, allows for the monitoring and
analysis of changes in vegetation cover,
land use, and other phenomena at a
global scale [14]. The future of GIS and
remote sensing looks bright, and their
continued development and
application will undoubtedly lead to
further advancements in earth sciences
and related fields.

2 Study area:

The Syrdarya Province is located in
the latitudes 40.1342 to 41.0435 and
longitudes 68.0297 to 69.1453,
occupying an area of 5,100 km2. The
Syrdarya Province is located on the left
bank of the Syrdarya River, bordered
by Kazakhstan and Tajikistan. The
province mostly consists of the Steppe
area. The province is located in the
subtropical/subdesert zone, and has a
continental arid climate. There are nine
districts in the province - Akaltyn,
Sardoba, Boyovut, Guliston,
Mirzaabad, Saykhunabad, Syrdarya,
and Khavas. The Guliston City is the
administrative center of the province.
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FIGURE 48. Dynamic of city and rural population
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Fig.1 The State Committee of the
Republic of Uzbekistan on
statistics, 2015

The population of the Syrdarya
Province is 777,1 thousand, the density
is equal to 181,6 inhabitants per square
km. The population increased slightly
between 2010 and 2022 from 750,6 to
777,1 thousand (Figure 1). Boyovut is
the district with the highest population
density7.

The average age of the
population in the province is 26,8
years. The proportion of male and
female citizens is almost the same with
a small excess of male population
despite the fact that the female
population in Akaltyn, Myrzaabad,
Boyovut and Gulistan districts is
slightly more than male. In 2015, more
than half (56%) the population of the
province lived in the rural area and
increased to 58,5% in 2011, which
shows a marginal increase of rural
population during the considered
period (Figure 2)
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Figure 2. Population density and
gender by district in Syrdarya
Province

Irrigated agriculture is the main
economic activity in the Syrdarya
province. The irrigated areas are equal
to 266,3 thousand ha or 52% from the
total. The size of irrigated area in the
province has not changed significantly
between 2012 and 2015. The main
source of water for irrigation is the
Syrdarya River and the river was
formed from the Naryn and Karadarya
rivers, which nourished snow and
glaciers. The province is located in the
Kuyi-Syrdarya BISA and consists of the
four ISAs: Boyovut-Arnasai ISA,
Khavos-Zamin ISA, Shuruzak-
Syrdarya ISA and Uchtom ISA. The
agricultural areas are irrigated by
surface water from the canals. The
greater part of the province is located in
the Boyovut-Arnasai and Shuruzak-
Syrdarya ISAs, consisting of 80% of
total area. There are 106 functioning
Water Consumers’ Associations with
an average area of 2,393 ha.
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Fig.3 Forecast of population
growth and total water use in

Syrdarya Province for 1995-
2030.

The forecast (Figure3) of the
population growth and total water use
was developed to determine how much
water would be needed in future as
projections. The forecast shows that
the Syrdarya Province will face a
substantial growth of population and
accordingly water use is planned in
order to satisfy demand, based on past
and current tendencies. While the
population in the Syrdarya Province is
projected to increase by 118 thousand
between 2015 and 2030, the amount of
water needed is anticipated to increase
by more than 500 million.ms.
Calculations of the population growth
were done using the information from
the State Committee on Statistics
(1995-2015) as an item of input data.
The total water use projections for the
period of 2015-2030 are calculated
according to water use per capita in
2015 taken as equal to 3,7 m3 per
capita. In fact, in 2015 water
consumption of the region was 2,871.0
million.m3. As illustrated in Figure 48,
the population growth directly
influences a sharp increase of total
water use, which indicates that more
pressure on rational and effective water
use is expected. The climate of the
province is sharply continental with an
annual precipitation of 330 mm, most
of which takes place in winter and
spring. The average annual
temperature is 13-15 °C, particularly
extreme with the highest temperatures
in July (45 °C), and the lowest in
January (-29 °C). The frost-free
(growing) periods are between 205-
230 days in the southern part and
between 193-194 days in the north
(Table 1).

3 Materials and methods
The study area's spatial image



was obtained from the Earth Explorer
database, and each section was filled in
the following sequence:

The research area was selected
using a circle, and the point was
marked with its radius entered;

The spatial image of the selected
research area was obtained for the
desired year by entering the year in
"search from";

Significant months for
calculating NDVI and SAVI were
selected in the "search month" section,
which is mainly in the middle of spring
and summer;

After closing the search criteria
section, the Data Sets section was
accessed;

The Landsat 8-9 OLI/TIRS
spatial image of the area selected for
the experiment was downloaded from
the Earth Explorer database [12].

Analyzing vegetation changes in
the Syrdarya region required a series of
steps to ensure accurate and reliable
results. The initial pre-processing steps
and operations on satellite images were
crucial in improving the quality and
accuracy of the remote sensing maps.

This included atmospheric and
geometric corrections, outlier removal,
and mosaicking. Using ArcGIS 10.6
software packages, further analysis was
conducted to interpret the results. The
"Resample" GIS tool was employed to
convert the actual pixel size of the
satellite images to 150 meters’ x 150
meters. This expedited the analyzing
process, returned an enhanced
visualization, and reduced the size of
the remote sensing images, which
ensured proper data storage [13]. The
Normalized Difference Vegetation
Index (NDVI) was then used to detect
the canopy cover from the satellite
images. This index ranged from -1 to 1
and assessed whether the target being
analyzed contained photosynthetic ally
active vegetation or not using Equation
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1. The NIR (Near InfraRed band of
Landsat sensor Landsat 8 OLI) and
RED (red band of the Landsat sensor)
were crucial in this process. Vegetation
cover above 0.3 NDVI was removed
from each satellite image to improve
the accuracy of the Soil-Adjusted
Vegetation Index (SAVI) values. The
SAVI values range from -1.5 to 1.5 and
enable a sufficient description of the
soil-vegetation system and soil type
classification. This is essential for
estimating the consequences of
vegetation change using Equation 2.
These methods and tools have resulted
in accurate and reliable data on
vegetation changes in the Syrdarya
region. These steps are essential in
remote sensing and provide a
foundation for further analysis and
interpretation of satellite data [14].
Using these methods, researchers can
assess vegetation changes and make
informed decisions about land-use
change and management. Overall,
using these tools and techniques is

essential in remote sensing and
provides valuable insights into
environmental changes, enabling

informed decision-making to protect
and manage natural resources.
NDVI= NIR-RED/
NIR+RED (1)
SAVI= (NIR-RED/
NIR+RED)x(1+L) (2)
Where: NIR is the Near InfraRed
band of the Landsat sensor, and L is a
soil adjustment factor L = 0.5.
4 Results
To carry out research in the
region of Syrdarya, ArcGIS software
was used, and NDVI was calculated.
Remote sensing facilitates some tasks
and serves as a convenient tool for
monitoring the changes in permanent
vegetation, water area, land area, relief,
and other factors with the help of
photos taken from space. The map
created by this ArcGIS program was



converted from vector to raster. It helps
to calculate the area of the vegetation
layer, which is distinguished by colors
on the map Fig.3.

TABLE 1. Main climate indicators of
Syrdarya Province (long-term annual
average data).
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By precipitation, the southern
part of the Syrdarya Province differs
significantly from both the middle and
the northwestern parts. The greatest
precipitation occurs in the Khavas
District (312 mm), the lowest in the
Syrdarya District (260 mm). In the
middle part of Syrdarya Province,
precipitation ranges between 270 and
295 mm. Humidity is important during
the movement of moisture and soluble
salts. The relative humidity is highest
in the winter and lowest in the summer.
The relative humidity in winter is more
even in different parts of the territory
and changes little during irrigation.

From the geomorphological
prospective, the Hungry Steppe, where
the Syrdarya Province is located is a
vast intermountain depression,
surrounded by the foothills of
Turkestan, Chatkal and Kurama ranges
on the south and east and widely
disclosed in the northwest. The main
slope of the surface is observed on the
same direction (Sadykov, 1975). The
topography of the modern Syrdarya
Province is marked by two terraces of
floodplain and first above floodplain
(lake). The height of the lake terrace
bench above the floodplain does not
exceed 2-3 m. The species composition

168

of the lake terrace deposits is very
diverse. The upper fine-clastic part in
section is presented by interlaid loam,
sandy loam and clay. At a depth of 1 to
5 meters beneath these sediments,
there are sand deposits extending to a
depth of up to 5-12 m; and underlain
below down by bench gravel
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Digital elevation model and
irrigation network for Syrdarya province

‘ @
Fzg 4 Digital elevation model

and irrigation network for
Syrdarya Province
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The central part of the Hungry
Steppe — up to Karoyskoy depression —
is made of powerful layered, mostly
clay deposits of interbedded sands and
sandy loams. In the north, the layering
becomes thin-platy that is typical of the
peripheral parts of alluvial fans. The
Shuruzak depression in the central part
is composed of layered clay, underlain
by sand and gravel on the 10-15 m
depth, which slide closer to the surface
in the northern part of depression
(Figure 4). Right slope of the
Shuruzyak depression as well as the
second terrace above the floodplain,
are composed of heavy loams and clays
with interlayers of sandy loam and
sand ranging from 10 to 20 m. Below,
inequigranular sands, gravels and
bench gravel lie up to 50 m and
underlain by dense clay. Syrdarya is
composed of alluvial sediments of
different texture, underlined by sand
on a small depth. The main source of
irrigation in the Syrdarya Province is
the Syrdarya River (Table 1). Two large
main canals originate from Syrdarya
through a diversion canal of Farkhad
Hydro Power Plant (HPP): Doustlik



and the Southern Hungry Steppe Canal
(SHSC). The Doustlik canal provides
irrigation water to the irrigated areas of
the Jizzakh Province. In addition,
irrigation water from 142 wells,
drainage wells and collecting water is
used for irrigation. Mineralization of
irrigation water is 1.18-1.64 g/l1, of the
irrigation wells it is - 0.8-1.2 g/l,
vertical drainage it is 2.4-4.3 g/1 in the
old irrigation zone and 5.4-7.8 g/l in
the new irrigation zone, CDS is 2.2-3.0
g/l in the old irrigation zone and 3.74-
6.77 g/1 in the new irrigation zone.

The irrigated area is 266,3
thousand ha of which 37,8 ha are under
pumping irrigation; water is lifted by
the 10 pumping stations. The total
length of the canals under public water
management organizations is 628 km,
of which 293,7 km are for concrete
lining. The total length of the irrigation
network in WCAs is 5,861 km of which
413.7 km are for concrete lining, 2,035
km for flume network, and 86.3 km for
closed network (Figure 5). The length
of irrigation network per ha of irrigated
area is 22.5 pm/ha. The irrigation
network scheme of the province is
shown in Figure 6.

N KUYI-SYRDARYA BASIN IRRIGATION SYSTEM AUTHORITY

iS7AN o1 TRICT

Fig 5. Map of the Lower-
Syrdarya BISA command area
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N IRRIGATION SYSTEMS OF SYRDARYA PROVINCE

......

......

" » t

N wlﬁVig 6. Irrigation network
scheme of Syrdarya Province

All irrigated areas in the province
are equipped with an artificial
drainage. Total length of the drainage
network under supervision of
Amelioration Expeditions is 4,762.5
km, of which 2,814.27 km are a
subsurface drainage. The total length of
the drainage network in WCAs is
11,427.29 km, of which 5,896.40 km
are a subsurface drainage. The length
of CDWs per ha of irrigated area is 56.3
Im/ha (Is this km/ha?).

Complex ameliorative state of the
irrigated areas in the province is caused
by mnatural conditions. Difference
between inflow and outflow of
groundwater in the southeast is + 0.142
1/s per ha, in the east it is 0.026 1/s ha.
In the old irrigation zone, the
piezometric levels of artesian water
exceeds groundwater level. According
to the hydrogeologic-reclamation
conditions, vertical drainage is used in
the old irrigation zone. In the new
irrigation zone, the groundwater
regime is regulated by horizontal
drainage. Vertical drainage is a perfect
engineering construction allowing
quick regulation of the groundwater
level in the distribution of artesian
waters.  Unfortunately, increased
operating costs due to electricity price
increase in the province have led to a
decrease of VDW number from 869
units in 1990 to 480 units by 2015. The



work ratio of VDW of the current
system is very low, not exceeding 0.5. If
until 2000 the volume of water
pumped by VDWs was up to 15% of the
total drainage flow, currently it has
decreased to 3%. Low work ration does
not allow quick regulation of the
groundwater levels, especially in spring
when a quick drawdown of leaching
water is required and need to ensure
optimum soil moisture for cotton
sowing.

In the last years, there has been a
slight decrease in the area of
groundwater levels of 1-1.5 m during
the crop growth season due to
increased areas with GWL of 3-5 m
(Figure 7). The area of medium GWL
vegetation depth of 2-3 m in the
province is 62.5%.

No significant changes in the
distribution of areas with groundwater
mineralization during the growing
season are observed in the province.
On 45% of the province area,
groundwater salinity is 3-5 g/1; while
on 16.5% of the area, groundwater
salinity is 5-10 g/1 (Figure 7).
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Fig. 7 Distribution of average
GWL in Syrdarya Province
during the crop growth season
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Fig. 8 Distribution of the areas
with GWM during crop growth
season in Syrdarya Province

In recent years, changes in the
dynamics of soil salinization were not
observed in the province. Eighty %
(80%) of the area constitutes slightly
saline soils and 16% of medium saline
soils (Figure 8).

5 Discussion: The irrigated area
of the province is 266,3 thousand ha,
including 37,8 thousand ha under
pumping irrigation where water is
lifted by 10 pumping stations. The
main source of irrigation in the
province is the Syrdarya River. Two
large main canals originate from the
Syrdarya through diversion canals of
Farkhad HPP: Doustlik and the SHSC.
Currently, 142 wells operate in the
province for irrigation, drainage and
collection of water. It should be noted
that over the past 5 years the area
under cotton decreased by 2 thousand
ha due to the diversification of
cropping pattern; area under grains
increased by 5 thousand ha and melons
— by 2 thousand ha. Water availability
and quality of irrigation water during
growing seasons in the lower reaches of
the Syrdarya River depend on the
operating regime of Toktogul
Reservoir.  Unilateral change of
regimes of the Toktogul Reservoir from
irrigation to energy can lead, especially



in the lower and middle reaches of the
Syrdarya, to severe negative water
management and environmental
consequences: in summer to the
irrigation water shortage and in winter
— to flooding of irrigated lands,
pastures and economic facilities.
Collectors remain in the backwater and
the quality of saline soil leaching
deteriorate due to violations of the
optimal time for soil leaching. Natural
uneven distribution of water resources
in the region leads to the exact opposite
approaches with regard to the regime
of hydraulic structures.

During the field trips dedicated
to data collections, members of IWMI
staff have taken the views of the local
BISAs on potential area for
development of the river basin
management plans into consideration.
Project team explained the criteria for
the selection of the pilot river basin. As
was indicated above, the Syrdarya
Province does not have small rivers,
generated within the territory of the
province (Table 12). However, local
stakeholders indicated that there are
such canals that more or less follow the
project selection criteria. It is the canal
“Right network” or in Russian
“Pravoberejniy” which originates from
the Syrdarya River and located in the
Shuruzak-Syrdarya ISA. Canal length is
55,64 km and provides irrigation water
to 28,474 ha of three districts in the
Syrdarya Province including the
Guliston, Sayhunobod and Syrdarya
districts.

6 Conclusions

The following agricultural crops
are the main consumers of the water
from the canal: cotton around 13,142
ha, wheat around 10,550 ha and
4,781.3 ha other agricultural crops such

171

as vegetables, orchards etc. The source
of the canal is “Doustlik” canal at the
survey stake # 25. Around 24 WCAs
and two municipalities are the main
users of the canal water. The canal has
almost no lining, which leads to huge
losses in the system, specifically
around 30- 35% of the annually
required amount of water that is lost in
the system.

The uniqueness of the Syrdarya
Province is that it has only one
transboundary river, by nature.
Lower(Kuyi)-Syrdarya BISA took into
account and adhere to the criteria in
Annex 1 and considering the absence of
small river basins, proposed the “Right
network” main canal as the pilot river
basin. It originates from the Syrdarya
River and is located within the
Shuruzak-Syrdarya ISA. The length of
the canal is 55,64 km and provides
water to 28,474 ha in the three districts
of the Syrdarya Province, including the
Guliston, Sayhunobod and Syrdarya
districts.
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ZONDLASH ORQALI MONITORING QILISH
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Annotatsiya. Magqolada
Yugori Chirchig tumanining suv
obyektlarini masofadan  zonlash
orqali monitoring qilish masalasi
organiladi. Suv  resurslarining
samarali boshgarilishi va ularni
monitoring qilish, suv ta’minoti,
sug‘orish, ekologik holatni yaxshilash
va suv inshootlarining holatini tahlil
gilishda muhim rol o‘ynaydi. Tuman
hududidagi suv resurslarini
masofaviy  sezgir  texnologiyalar
yordamida monitoring qilish orgali
aniq va real vaqt rejimida o‘lchovlar

olish, bu resurslarning holatini
baholash, ularning ifloslanish
darajasini aniqlash, suv
inshootlarining ishlash
samaradorligini  kuzatish mumkin
bo‘ladi.

Masofadan zonlash
texnologiyalari yordamida yuqori

aniqlikda suv resurslari va ularning
holati haqida ma'lumotlar to‘planadi.
Ushbu wusul sun'ty yo‘ldoshlar va
geoinformatsion tizimlar (GIS) orqgali
suv obyektlarini tahlil qgilish imkonini
beradi, shu bilan birga, joylashuv,

olcham va boshga parametrlar
asosida harakat qilishni
osonlashtiradi.  Bu  yondashuvni
qollash orqali Yuqori Chirchiq

tumanining suv resurslari bo‘yicha
muammolarni aniglash va ularni
samarali boshqarish imkoniyatlari
yaratiladi.

Kalit so‘zlar: suv obyektlarti,
Sentinel-2, spektr kanallari, NIR,
SWIR, NDWI, NDVI, MNDWI, NDMI,
WRI.

AHHomayusa. B cmamobe
paccmompeH MOHUIMOPUHZ B00HBIX
06vexmos Bepxne-Hupuuxckozo
paiioHa nocpedcmaeom
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JucmaHyuoHHo2o0 30HuposaHus. OH
uepaem 8ANHCHYIO pob 8
agpexmusHoM ynpaseHuu u
MOHUMOPUH2E  B0OHbIX  pecypcos,
godocHabiceHul, uppuesauuu,
yayuweHuu aK002UUEeCKOl
cumyayuu u aHaau3e CoCMosHUsA
800HbIX 00Bexkmos. MoHumopuHe
800HbIX  pecypco8  pailoHa  C
UCNO0Ab308AHUEM mexHoa02ull
JuCMaHUuUoOHHO20 30HOUpoBaHUA
nozgoaum  nposooums  MOUHbBLE
U3MepeHuss 8 pedxcume PpPeanbHo20
8pemMeHU, OouyeHusams COCIMOSIHUE
amux pecypcos, onpedeasiims YyposeHb
ux  3azps3HeHus, a maxoice
KOHmMpoaupogams 3@P@PexmusHoCmb
pabomut 800HbLX 00BEKMO8.

C nomowpnlo  mexHoaoz2uil
JuCmMaHuuoHHO20 30HOUpoBaHUA
uH@dopmauus o 600HLLX pecypcax U ux
cocmosHuu cobupaemcs C 8blCOKOU
MOYHOCMBIO. dmom Memod
n0360.15em aHAAU3UPOBAMb B00HbLE
00BeKMbl ¢ NOMOWDBIO CNYMHUKO8 U
2eoungpopmayuorHsix cucmem (I'UC),
00HOBPEMEHHO 00./1e24as HaAsu2auuio
Ha ocHosge MeCcmonon0iceHus,
pasmepa u Opyaux napamempos.
ITpumensnsi amom nodxod, cozoaromes
803MOJMCHOCMU 04 8blA8AEHUA U
agexmusHo2o peuweHuss npobaem

800HbIX  pecypcos 8  BepxHe-
Yupuuxckom patioHe.
Kaoueevte caosa: 800Hble

obwvexmbl, Sentinel-2, cnexmpaavHble
xaHaavt, NIR, SWIR, NDWI, NDVI,
MNDWI, NDMI, WRI.

Abstract. The article discusses
the monitoring of water bodies in the
Verkhne-Chirchik  district  using
remote sensing. It plays an important
role in the effective management and



monitoring of water resources, water
supply, irrigation, improving the
environmental situation and
analyzing the state of water bodies.
Monitoring water resources in the
district using remote  sensing
technologies will allow for accurate
measurements in real time, assessing
the state of these resources,
determining the level of their
pollution, and monitoring the
efficiency of water bodies. Using
remote sensing technologies,
information about water resources
and their condition is collected with
high accuracy. This method allows
analyzing water bodies using satellites
and geographic information systems
(GIS), while facilitating navigation
based on location, size and other
parameters. Using this approach,
opportunities are created to identify
and effectively solve water resource

problems in the Verkhne-Chirchik
district.
Keywords: water  bodies,

Sentinel-2, spectral channels, NIR,
SWIR, NDWI, NDVI, MNDWI, NDMI,
WRI.

Kirish. So‘nggi yillarda yer va suv
resurslaridan samarali foydalanish, suv
resurslarini  boshqgarish  tizimini
takomillashtirish, suv xojaligi
obyektlarini modernizatsiya qilish va
rivojlantirish bo‘yicha izchil islohotlar
amalga oshirilmoqda.

Shu bilan birga, global iqlim
o‘zgarishi, aholi sonining va iqtisodiyot
tarmogqlarining o‘sishi, ularning suvga
bo‘lgan talabi yil sayin oshib borishi
tufayli suv resurslarining taqchilligi
yildan-yilga kuchayib bormoqda.

Foydalanilgan o‘rtacha yillik suv
miqdori 51 — 53 mlrd kub metrni,
jumladan, 97,2 foizi daryo va
soylardan,1,9 foizi kollektor
tarmoqlaridan, 0,9 foizi esa yer ostidan
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foydalanib, ajratilgan suv olish limitiga
nisbatan 20 foizga qisqargan.[1]
Respublikada 2020 2030-
yillarda aholini va iqtisodiyotning
barcha tarmoglarini suv bilan barqaror
ta’minlash, sug‘oriladigan yerlarning
meliorativ holatini yaxshilash, suv
xo‘jaligiga bozor tamoyillari va
mexanizmlarini  hamda  raqamli
texnologiyalarni keng joriy etish, suv
xoYaligi  obyektlarining  ishonchli
ishlashini ta’'minlash hamda yer va suv
resurslaridan foydalanish
samaradorligini oshirish magqsadida:

O‘zbekiston Respublikasi
Prezidentining 10.07.2020 yildagi
“O‘zbekiston Respublikasi suv

xo9aligini rivojlantirishning 2020 —
2030-yillarga mo‘ljallangan
konsepsiyasini tasdiglash to‘g‘risida”gi
PF-6024-son Farmoniga muvofiq “suv
resurslarini prognozlashtirish,
ularning  hisobini  yuritish  va
ma’lumotlar bazasini shakllantirish
tizimini  takomillashtirish  hamda
shaffofligini  ta'minlash”  ustuvor
yo‘nalishlaridan biri etib
belgilangan.[1]

Shularni inobatga olib ushbu
magqolada Yuqori Chirchiq tumanida
joylashgan suv obyektlarini masofadan

zondlash ma’lumotlari asosida
monitoring qilindi.

Tadqiqot mavzusining
dolzarbligi. Suv  manbalarining
monitoringi tabiat va ekologiya uchun
juda muhimdir. Yuqori Chirchiq
tumanidagi suv obyektlarini

masofadan zondlash orqali ular haqida
aniqg ma’lumotlar to‘plash, ularning
holatini baholash va ifloslanishni oldini
olish mumkin. Suv resurslarini tejash
va to‘g’ri boshqarish ularning sifatini
yaxshilashga yordam beradi.
Masofadan zondlash texnologiyalari,
masalan, sun’iy yo‘ldoshlar va dronlar
yordamida olingan ma’lumotlar suv
obyektlarini  monitoring  qilishda



samarali vosita bo‘lib, aniq, vaqtni
tejash va keng hududlarni qamrab
olish imkonini beradi.

Material va metodlar. Suv
obyektlarini monitoring qilishda passiv
suratga olish tizimida ishlaydigan
Sentinel-2 sun’iy yo‘ldosh
ma’lumotlaridan foydalanamiz.

Sentinel-2 - Copernicus dasturi
doirasidagi Yerni kuzatish missiyasi
bo‘lib, u quruqlik va qirg‘oq suvlari
ustida yuqori fazoviy aniqlikdagi (10 m
dan 60 m gacha) optik tasvirlarni oladi
(1-rasm). Sentinel-2A va Sentinel-2B
missiyasi sun’iy yo‘ldoshlariga 2024-
yilda uchinchi Sentinel-2C va kelajakda
Sentinel-2D orbitaga qo‘shiladi va oxir-
ogibat mos ravishda A va B sun’iy
yo‘ldoshlarini almashtiradi.

Missiya qishloq xo‘jaligi
monitoringi, favqulodda vaziyatlarni
boshqarish, yer qoplamini tasniflash va
suv sifati kabi xizmatlar va ilovalarni
go‘llab-quvvatlaydi.

Sentinel-2 Yevropa kosmik
agentligi tomonidan ishlab chiqilgan va
ekspluatatsiya  qilinmoqda. Sun’iy
yo‘ldoshlar Germaniyaning
Fridrixsxafen shahrida Airbus Defence
and Space boshchiligidagi konsorsium
tomonidan ishlab chiqarilgan.[5]

Sentinel-2 sun’iy yo‘ldoshlarining
har biri bitta asbobga ega, Multi-
Spectral  Instrument (MSI), u
ko‘rinadigan/yaqin infraqizil (VNIR)
va qisqa to‘lqinli infraqizil spektral
diapazonda (SWIR) 13 ta spektral
kanalga ega. 13 ta diapazon doirasida
10 m (33 fut) fazoviy ruxsat SPOT-5 va
Landsat-8 missiyalari bilan
hamkorlikni davom ettirish imkonini
beradi, bunda asosiy e’tibor yerlarni
tasniflashga garatilgan.

Frantsiyada ishlab chiqilgan va
qurilgan Airbus Defense and Space,
MSI push-brom kontseptsiyasidan
foydalanadi va uning konstruksiyasi
olchovlar uchun talab qilinadigan
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yuqori  geometrik va  spektral
xususiyatlar bilan birga 290 km (180
milya) ko‘rish polosasiga katta talablar
bilan bogliq edi. U 150 mm (6 dyuym)
aperturaga ega va fokus masofasi
taxminan 600 mm (24 dyuym) bo‘lgan
uchta ko‘zguli anastigmat
konstruksiyasiga ega; ko‘rish maydoni
taxminan 21° ga 3,5° ni tashkil qiladi.
Ko‘zgular to‘g’ri to‘rtburchak shaklga
ega va shunga o‘xshash texnologiya
asosida kremniy karbididan
tayyorlangan.[5]

Central wavelength
(pm)

Sentinel-2 bands (m)

Resolution

Band 1 - Coastal aerosol 0.443 60
Band 2 - Blue 0.490 10
Band 3 - Green 0.560 10
Band 4 - Red 0.665 10
Band 5 - Vegetation red edge 0.705 20
Band 6 - Vegetation red edge 0.740 20
Band 7 - Vegetation red edge 0.783 20
Band 8 - NIR 0.842 10
Band 8A - Vegetation red 0.865 20
edge
Band 9 - Water vapour 0.945 60
Band 10 — SWIR — Cirrius 1375 60
Band 11 - SWIR 1610 20
Band 12 - SWIR 2.190 20

1-rasm. Sentinel-2 sun’ty
yo‘ldosh spektr kanallari
ro‘yxati (manba:

https://www.researchgate.net/figure/Sentine
I-2-band-characteristics_tbl1_314119510)

Sentinel-2 sun’iy yo‘ldosh
ma’lumotlari asosida indeks kartalar
yaratiladi va ular orqali suv obyektlari
tahlil qilinadi. Kosmik multispektrli
tasvirlar bo‘yicha suv obyektlarini
aniglash uchun quyidagi indekslar

keng qofllaniladi: NDWI, NDMI,
MNDWI, WRI, NDVI.
Normallashtirilgan  suv  farqi

indeksi (Normalized Difference Water
Index, NDWI) sun’iy yo‘ldosh yoki
aerokosmik tasvirlarda suv jismlarini
aniqglash uchun ishlatiladigan
indeksdir. NDWI  elektromagnit
spektrning yaqin infraqizil (NIR) va
ko‘rinadigan yashil (Green)
diapazonlarida yorugflik yutilishining
farqiga asoslangan.[8]



O‘simliklardagi suv  miqdorini
aniqlashda me’yorlashtirilgan namlik
farqi indeksi (NDMI) dan
foydalaniladi. U an’anaviy usulda NIR
va SWIR qiymatlari o‘rtasidagi nisbat
sifatida hisoblanadi.[7]

Modified Normalized Difference
Water Index (Modified Normalized
Difference Water Index, MNDWI) -
sun’iy yo‘ldosh yoki aerokosmik
tasvirlarda suv obyektlarini aniqlash
uchun ishlatiladigan NDWI
indeksining bir varianti.

Ushbu indeks NDWI indeksiga
nisbatan samaraliroq. Axir, u boshqga
indekslarda ko‘pincha ochiq suv bilan
bogliq bo‘lgan qurilgan hududlarning
xususiyatlarini kamaytiradi. Hisoblash
uchun yashil va SWIR kanallaridan
foydalaniladi.

WRI namlikka chidamlilik indeksi
“Water Ratio Index” - ushbu indeks
yordamida  ofsimlik  qoplamidagi
namlik miqdorini aniglash mumkin.
Ushbu indeksni hisoblash texnikasi
ikkita ko‘rinadigan yorug‘lik (yashil va
qizil) va qgisqa to‘lqinli va o‘rta to‘lqinli

infraqizil =~ diapazonlarning  toliq
spektral indeksi o‘rtasidagi
munosabatga asoslangan.

NDVI - normallashtirilgan

differensiallashgan vegetatsiya indeksi
sifatida rasshifrovka qilinadi. Ya’ni
fotosintez uchun faol bo‘lgan biomassa
ko‘rsatkichi. Oddiy til bilan aytganda,
uning yordamida mutaxassis
o‘simliklarning soglom yoki soglom
emasligini  bilib olishi mumkin.
Bundan tashqari, shu tarzda xaritada
o‘rganilayotgan hudud
vizuallashtiriladi va unda anomal
o‘zgarishlar bor-yo‘qligi aniglanadi.
NDVI ma’lumotli kartalardan
mustaqil ravishda yoki xo‘jalik ishlab
chiqarishini boshqarish tizimi bilan
birgalikda foydalanish mumkin. Ammo
ular ko‘pincha chopiq qilinadigan va
boshoqli don ekinlarining katta
maydonlarida qo‘llaniladi. Aynigsa,

176

murakkab relyefli va begona obyektlar
mavjud bo‘lgan hududlarda bu
usulning o‘rni beqiyosdir. Masalan,
NDVI indeksi uchastkada beton yoki
asfalt bor-yo‘qligini, suv manbalari va
qor qoplami bor-yo‘qligini ko‘rish
imkonini beradi. Bularning hammasi
ekinlarni  tashkil etishda  katta
ahamiyatga ega.[8]
1-jadval.
Suv obyektlarini aniqlashda
Joydalaniladigan indekslar va
ularning formulalari

Indeks Formula 31 ymatlal"
l1apazoni
Normalized | NDWI = (GREEN - | Suv musbat
Difference NIR)/(GREEN + ishorada
Water Index NIR) bo‘ladi
I‘g%ﬁf;g:g NDMI = (NIR - | Suv musbat
Moisture SWIR1)/ (NIR + ishorada
Index SWIR1) bo‘ladi
Modified | MNDWI = (GREEN
. Suv musbat
Normalized - ishorad
Difference | SWIR2)/(GREEN+ ‘io‘?f:dia
Water Index SWIR2)
Suv 1
.| WRI = (GREEN + | Suv.
Wapriaio | Vi) | dmati
SWIR2) bo‘ladi
hgiggfgfg NDVI = (NIR - Suv manfiy
Vesetati RED)/ (NIR + ishorada
eIge ation RED) boladi
ndex
Sentinel-2 sun’iy yo‘ldosh
ma’lumotlarini
https://browser.dataspace.copernicus.
eu/ linki orqali yuklab olamiz.
Tadqiqot qgilayotgan hududimizda suv
obyektlarini  aniqlash va  uni

monitoringi yurgizish magsadida 2024
yil ma’lumotlarni oyma-oy to‘playmiz.
Suv  obyektlarini sun’iy yo‘ldosh
ma’lumotlarining spektr kanallarida
aniglash uchun 1-jadvalda berilgan
formulalardan foydalanamiz.

Natijalar va ularning
muhokamasi. Natijada biz tadqiqot



gilayotgan hududimizda 2024 yil
ma’lumotlarini to‘pladik.
2-jadval. Suv obyektlari
maydoni har xil indekslarda
aniqlanishi (2024 yil oylar kesimida)

Yugqori Chirchiq tumanidagi suv obyektlarining

Surat har xil indekslar orqali topilgan umumiy

uratga maydoni, gektar
olingan
sana NDWI | NDMI MNIDW WRI | NDVI
>0.18 >0 >1 <0
3 4 5 6 7 8

21-yanvar | 185,35 - 663,27 | 385,73 | 327,56
13-fevral | 143,08 - 456,69 | 307,73 | 317,37
31-mart 97,83 - 646,23 334,27 | 270,57
18-aprel 102,08 - 876,22 461,32 | 386,09
13-may 172,07 - 873,23 | 480,65 | 445,00
17-iyun 306,85 - 648,61 | 496,07 | 605,50
17-iyul 275,16 - 635,08 | 466,79 | 510,72
11-avgust 253,33 - 474,75 331,60 | 365,73
25-sentabr | 165,55 - 322,04 263,14 | 386,61
17-oktabr | 2020 | - 661,37 | 392,34 | 335,03
24-noyabr | 112,55 - 506,86 275,06 | 232,29
21-dekabr | 101,04 - 433,48 | 432,88 | 138,65
O‘rtachasi | 176,40 - 599,82 | 385,71 | 360,09
Yuqori  Chirchiq tumanida

joylashgan suv obyektlarini shape file
ma’lumotini quyidagi link orqali yulab
oldik, hamda ofsha yuklangan
ma’lumotlarni asosida Yuqori Chirchiq
tumanining suv obyektlari maydoni
aniglandi:
https://data.nextgis.com/en/region/U
Z/base/?srsltid=AfmBQOo0sT4h-
yMIKfI o7Pul611Cq1YJapgwK3Ml D
4nkmd fnrVpNZF. Aniqglangan
maydon 581,69 gektarni tashkil etdi.

e —
0
\\ & (0.: e (0 N (\ &
——NDWI
—— MNDWI
WRI
——NDVI

2-rasm. Suv indekslari
diagrammasi

3-rasm. Sentinel-2 sun’ty
yo‘ldosh ma’lumotlari asosida
Yugori Chirchiq tumanining
RGB kanallarini sintezi orqali
yasalgan kartasi (avgust
holatiga)

WRI indeks NDWI indeks

' ~ ' )

-

;ah‘ Bl
NDVI indeks NDMI indeks


https://data.nextgis.com/en/region/UZ/base/?srsltid=AfmBOoosT4h-yMIKfI_o7Pul61lCq1YJap4wK3Ml_D4nkmd_fnrVpNZF
https://data.nextgis.com/en/region/UZ/base/?srsltid=AfmBOoosT4h-yMIKfI_o7Pul61lCq1YJap4wK3Ml_D4nkmd_fnrVpNZF
https://data.nextgis.com/en/region/UZ/base/?srsltid=AfmBOoosT4h-yMIKfI_o7Pul61lCq1YJap4wK3Ml_D4nkmd_fnrVpNZF
https://data.nextgis.com/en/region/UZ/base/?srsltid=AfmBOoosT4h-yMIKfI_o7Pul61lCq1YJap4wK3Ml_D4nkmd_fnrVpNZF

MNDW!I indeks

4-rasm. Yuqori Chirchiq tumanining
suv obyektlarini aniqlash uchun
SJoydalaniladigan indekslar va ualr
asosida yaratilgan kartalar (avgust
holatiga)

Xulosa. Ushbu tadqiqot
natijasida ma’lum bo‘ldiki, har bir suv
aniqlovchi indekslar har xil natijani
taqdim qiladi. Shular ichida NDMI
indeksida suv obyektlari to‘grisidagi
ma’lumotlarni olib bo‘lmadi. Qolgan
indekslar  orqali suv  haqidagi
ma’lumotlarni olindi va natijani 2-
jadvalga yozib borildi. Har bir
indekslar orasidagi farq turlicha chiqdi.
NDWI orqali aniglanga suv
obyektlarining  o‘rtacha  maydoni
176,40 gektar bo‘lib, qolganlaridan eng
past ko‘rsatgichni taqdim qildi.
MNDWI orqali aniglangan suv
obyektlarining o‘rtacha maydoni esa
eng yuqori ko‘rsatgichni  ya’ni
599,82gektar hosil bo‘di. Tadqiqot
natijasida shuni aniqlandiki
tumanlardagi suv obyektlarini aniglash
uchun indekslar ichida WRI indeksi
go‘llansa aniqroq natijani olsak bo‘ladi.
Alohida kol yoki suv omborlarini
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aniglashda esa  boshqa metod
go‘llaniladi.
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TEPPACUPOBAHNU CKJIOHOB ABJIAETCA CPEACTBOM 3AIIINUTDI
ITOYB OT 9PO31H 11 PESEPBOM YBE/IMYEHUE ITPOAYKIINNN
CEJIBCKOTI'O X031 CTBA B Y3EEKHUCTAHE

Awypoe A60yano Paiizyaroesuu - Couckamenv HIUY « THUHUMCX»

AHHOMauua. Ywby maxoaada
VabexucmonHuHe ep pecypcaapudaH
doiidaranuw xycycusmaapu,
xycycaH, noaus ea 0o02ap KUWAOK
Xyaxcanuau epaapuHuHe JpHU Maxaun
KUAUH2AH. Epaapnune
YHYMOOPAUSUHU OWUPpUWUL, ep 8a CY8

pecypcaapudaH camapanu
dotidararuu YUYH
a2pomexHoON02UANAPHU

maxkomMuaraumupuwl Myxumauau

mawskuoaaHeaH. IlynuHadex, morau
xydyoaapda meppacaraul YcyauHuHa
apo3usiea Kapwu ea ukmucooutl
camapadopauau Kijpcamui2an.
Teppacaraw Ujau OuaanH Kam
maxcy.100p epAapHu KUWANOK
XYxncanueu  aittrammacuza — Hcanb
Kuauw, Mesanu b6oraap ea
y3ymaopaap apamuwt
UMKOHUSMAAPU MYXOKAMA KUAUH2AH.
Kaaum cyyzaap: ep
pecypcaapu, noaus ea bozap ep.aap,
meppacaanaw,  3po3usea  Kapwu
maobupaap,  azpomexHo02usNap,
cys MeXcamMKopAUK, KUWANO0K
Xiacanuau camapadopauzu.

179

AHHOMauus. B JdaHHol
cmamuwe aHaau3upyromes
ocobeHHOCMU UCNO0Ab308AHUA

3emMenvHblX pecypcos 8 Y3bexucmate,
8 uUacmHocmu, poAb OpPOWAEMbIX U
3a060/10UeHHbBIX

CeAbCKOX03ATICMBEHHBIX 3emend.
IToduepxHyma 8AXMCHOCMb
cosepueHcma08aHus

azpomexHon02uil 048 NO8bvluleHUs
npooyxkmueHocmu 3ement,
agPexmusHo20 UCNOAb308AHUA
3eMenbHbIX U B00HBLIX pecypcos.
Taxorce nokasaHa
npomMueo3pPo3UOHHAS u
9KOHOMUUYeCKasn agPexmusHocmb
Memoda meppacuposaHust 8 20PHbBIX
paiioHax. Obcyrcoanucy
803MOMCHOCMU npusaeveHus 8
CenbCKOX03A1ICMBeHHbLIl obopom
MeHee NPOJYKMUBHbBIX 3eMenb nymem
meppacuposaHus, co30aHus cados u
B8UHO2PAOHUKOS.

Kmouesnsle croea: 3emenvivle
pecypcol, opowlaemvle U 3ANeHCHBLE
3emau, meppacuposaHue,
Npomueo3IPoO3UOHHblE MepOonpusmus,
azpomexHosno2uu, 8odocoepedceHue,
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agexmusHocmb CenbCKo20
xo3salicmaa.

Annotation. This article
analyzes the characteristics of land
resource use in Uzbekistan, in
particular, the role of irrigated and
fallow agricultural lands. The

importance of improving agricultural
technologies for increasing Iland
productivity and efficient use of land
and water resources is emphasized.
The anti-erosion and economic
effectiveness of the terracing method
in mountainous areas is also shown.
The possibilities of involving low-
yielding lands in agricultural turnover
through terracing and creating
orchards and vineyards are discussed.
Keywords: land resources, irrigated
and fallow lands, terracing, anti-
erosion measures, agro-technologies,
water  conservation, agricultural

efficiency.

3eMesIbHbIe
V3bekucrana

pecypcehl
XapaKTepU3yTCs

MHOTHMHU 0COOEHHOC-TSAMM,
OTJIMYAIONIMMHU €ro OT COCEIHUX
peciyO/JIuK. 3eMJId, MPUTOAHBIE JIs
CEJIbCKOXO3SAMCTBEHHOTO  OCBOEHMS,
cocTaBJIsIeT 59 % ero oOIIel IIoIaIH,
HO M3 HUX IOJ, IalllHEeHd HaXOJUTCA -
9,13 %. 1101 BBITOHAMH U ITacTOUIIAMU
- 46,6 %. Ha moJUBHBIX B3eMJIAX
V3beknucraHa  BBIPAIIUBAIOT P
IIEHHBIX TEIUIOJIOOUBBIX KYJIb-TYp:
XJIOMYAaTHUK, KeHad, pHUC, H0KHBIE
IJIOZIOBBIE U TYTOBBIE JlepeBbsi. Takue
KaKk IIHPOKO  PacCIpOCTpaHEHHBIE
KyJbTyPhl, KaK IIIEeHUIa, KyKypy3a,
OBOIIU-0axueBble W JPYTHe AT Ha

IOJIUBHBIX  3€MJIAX  BBICOKHE W
YCTOUYUBBIE YPOKaU.

HeobxogumocThb CO3/1aTh
YCTOHUYHMBBIE  YpOXKau  IIIEHUIIBI,
HE3aBHUCHUMbIE OT IOTOAHBIX YCJIOBUH,
nmotpeboBasia Pa3BUTUA  3EPHOBBIX

IIOCEBOB Ha OpOIIa€eMbIX 3€MJIAX B
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Hareu PecnyGuke. [ToBbImmas,
YPOBHU arpoOTeXHUKU B Y30eKucraHe
HaMeJaeTcs YBeJIUYUTh cOOp 3epHa C
IIOJINBHBIX U OOTapHBIX 3eMeJib. B
I0JKHBIX PaliOHAaX, ces IIIEHUIY BCJIE]
3a JApyruMu CKOPOCIIEJTBIMHU
KyJIbTypaMu (HJIH 0 HHUX), C OJHOTO
II0JII MOKHO CHHMATh J[Ba ypo’Kasl B
TOJI.

boapmmne 3azaum CTOSIT U B

obsiactu pacIIupeHust u
WHTeHCU(UKAIIUHA  CaJZlo-BOACTBA U
BUHOTPAJApCTBA. [Toxgpem
CaZloBOZICTBA ¥  BHUHOTPAJApCTBa
0COOEHHO  BaXK€H MOTOMY, 4YTO
Y3bekucran KpoMmMe  obecriedeHus
HaceJIeHUs CTpaHbl CBEKUMHU

(gpykTaMu ¥ BUHOTPaZia MOKET CTaTh
[JIABHBIM IIOCTaBIUKOM (PPYKTOB U
BUHO-TPa/]a BO MHOTUM CTPAaHAM.
TeppacupoBanue CKJIOHOB,
CO3/jaHMe Ha CKJIOHAaX IUIOIIAJIOK B
BUJIE INPO-KUX CTYIIEHEM,
OTPaHUYEeHHBIX BaJINKaMU, JUIA
BBIPAIIUBAHUA IUIOZOBBIX KYJIBTYD,
BUHOI'pasa u ap. Teppacel ¢ JAaBHUX
IIOp PpaclIpoCTPaHEHO B CTpPaHax C
ropabeIiM pesbedom (Anonus, Uuaus,
[Mpu-JTanka, CTpaHBbI I0xHan
Adpuxku, Typuus, I'penus, Utanusa u
np.), B CIIIA; B CCCP - na KaBkase, B
MosnaBuu, pecnyonukax CpenHuit
Asnn u gp. IlnomoBble KyaIbTyphl
pa3MenIaT Ha BBICOTHI JI0 2 - 3 ThIC. M
HaJl yPOBHEM MOP#, HECKOJIbKO HIXKE -
BUHOTPAJ], ell€é HMXXe II0 CKJIOHY -
IIUTPYCOBble KyJbTYypbl. Hawubosee
pacnpocTpaHeHbl CTyIIeHYaTbhle
Teppachl, yCTpauBaeMble HAa CKJIOHAX
OT 10 -12 710 40 - 50°. OHHU COCTOAT U3
IUIOIAKY (mostoTHA) Teppacskl,
BBIEMOUYHOTO (BHYTPEHHETO) OTKOCA,
HACBITHOTO (HAPYKHOTO) OTKOCa U
O6epMbl — HETPOHYTOM YACTHU CKJIOHA
MeXJay JAByMsa Teppacamu. llpwu
YCTPOMCTBE Teppac ¢ BEPTUKAJIbHBIMU
OTKOcaMu OepMbl OTCYTCTBYIOT, U
BBIEMOYHBIN OTKOC TEPPACHI, JIesKaIen
HIKE, ABJIAETCA HACBITHBIM OTKOCOM



BepxHell Teppacbl. Teppackl MOTyT
ObITh TOPU3OHTAJIBHBIMU WJIH C
VKJIOHOM II0 TPOAOJBHOMY WU
MIOIIEPEYHOMY poUIIIO. Ha
meOHUCThIX  IToyBax  (Hamp., B
JlarecraHe) ycCTpamBalOT Teppachl C
BEPTUKAIbHBIMHU OTKOCaMH,
BBUIOJKEHHBIMH  KamMHeM  (cyxas
KJIa/IKa), BBICOTHI JI0 2 M. B TOpHBIX
paiionax Y3bekucrana
pacIpocTpaHeHbl TpeOHeBbIE TEPPACHI
— 1O TOPHU3OHTAJIAM BBIPHIBAIOT
HeOOoIbIIINE KaHaBKH, pAgOM
HACHIMIAIOT BAJUKH JUIS  TIOCA/IKU
nepeBbeB. [Ipm  TeppacupoBaHHE
yCTPaWBaIOT HATOPHBIE BOJAOOTBOHbIE
KaHaBbI, pEryJupylonue crok. I[lpwu

IIpUHE  IUIOMAJOK  4,5—5 M
BO3MOXKHA MexXaHH3HPOBaHHAS
obpaborka mouBbl. Ha Teppacax

IIMPUHA CB. 6 M pa3dMelaoT 10 2 pAja
sI0JIOHM W TPYIIN Ha mmasepax. [Ipu
YCTPOHMCTBE  Teppac  IPUMEHSIOT
OyJ1b103€PHI, IJITAHTAKHBIE U OOBIUHBIE
TUTYTH.

B 30HE OpOIIIaeMOro
3eMJIe/lesIusl  IPOKUBAEeT OCHOBHAsA
4acTh HaceJIeHUsA pecIyoInKu
Y3beKkucTraHa, pacroJiokeHa OoJIbIas
YacTh MPOMBINLIEHHBIX TOPO-Z0B H
CEJIbCKUX HACeJEeHHBIX IYHKTOB, IO
Hell IIPOXOJAT JKeJIE3HOJOPOKHBIE
JIMHUW W aBTOMAarvucTpajidi W B HeH
pasMeIraercs MIOYTHU BCSI
obpabarbIBaromas IIPOMBIIILIEH-
HOCTb, B TOM qucie
repepabaThIBarOIAs
CEeJIbCKOX03AMCTBEHHOE CBIPBE,
IIPOU3BOTUMOE Ha MecTe u
IIOCTyTIamollee U3 palioHOB HOrapHOTO
3eMJIeJIeSIUsA W IIyCTBIHHON 30HBI.
Cesnibckoe X035UCTBO 30HBI
OPOIIIaeEMOT0 3eMJIE/IETUS TPYA0EMKOE
M MHOTOOTpAacCJieBOEe TIPU BeAyIIEM
3HAUE€HUU XJIOTTKOBO/ICTBA.

30Ha OOrapHOro 3eMJIeIeTHs
MaJio HaceJjieHa, ceJIeHUs B Hel peiKu,
IIPOMBIINI-JIEHHOCTh ~ HE  pPa3BUTA,
ceJIbCKOe XO3SIHCTBO BeseTcA
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BKCTEHCUBHO, CHENUaIN3aIusa y3Kas:
3€PHOBO-KUBOTHOBO/TUECKAS c
oJyaraMmu CaJI0BOJICTBA,
BUHOTPAQJIapCTBA U  OBOIIEBOJCTBA
OKOJIO HeOOJIbIIINX BOJIHBIX
HMCTOYHUKOB. Borapuas TTaITHA
3aHUMAaeT OKOJIO 757 ThIC. Ta 1 1Kn18.6
% BCell TeppUTOPUHU MAlIHU WIH 1,7 %
3eMesibHOro ¢oHAa pecryosuku. Ho
obmiass IUIOMAAb IPUTOAHBIX IIOJ
OorapHbIe MMOCEBBI 3€MeJIb COCTABJISET
HECKOJIBKO MWIJIMOHOB  TeKTapoOB.
HenoctaTrouHass pacnaxaHHOCTh 3TOU
30HBI OOBSACHSETCS HEYCTOHUYHBOCTHIO
II0CEBOB 3€PHOBBIX HA Oorape, HEPeJKo
JIAIONUX OYEeHb HU3KHUE YPOKau, UTO
3acTaBjiseT OTJaBaTh IIPEIIOUYTEHUE
HCIIOJIb30BAHUIO HE3AHATHIX 3eMeJlb
o7 BbInackl. OCHOBHBIE MAaCCHUBBI
OorapHbIX 3€eMeJib IPUYPOYEHBI K
BO3BBIIIIEHHOCTAM (B IIpejiesiax BBICOT
oT 600 710 1600 M HaJl YyDOBHEM MODPE),
OKpY»KalolUM JIOJIUHBI 3epaBIlaHa,
Cypxanzapsu, Kamkagapbu, 4aCTUYHO
TamkeHTCKOU obOsacTu 1 PepraHCKyIo
ouHy. B TOU ToJioce HaXOAUTCA 10
50 % OOrapHBIX IIOCEBOB 3€PHOBBIX U
MACJTUYHBIX (JIeH, KYHXKYT) KYJIbTYP.
31ech ecTb U IIOCEBBbI  Oax4deBbIX
KyJIbTyp. HukHAA 4acTh OorapHou
30HBI HaxoAuTcs OJM3KO OT 30HBI
MIOJINBHOTO  3€eMJIeJIeIs, JOCTyITHA
BCEM BUJIaM TPAHCIOPTA U JIOIMYCKAaEeT
MeXaHU3UPOBAHHYIO 00paboTKy
gemsid. OpHaKO OorapHbIE TOCEBHI B
3TOM mosioce CTPaZiatoT oT
HEJIOCTaTOYHOTO KOJTMYECTBA OCA/IKOB,
K TOMY xKe BBITIA/IAIOIIAX
HeperyasipHo. IlosTomMy Ha 3TOH
TEPPUTOPUU €CTh CMBICJ ITOCTPOEHUE
CTYIIEHYAThIX Teppac C KameJbHbIM
OpOIIIEHHWEM U CO3JAaHUU CaJI0B U
BUHOTPAJIHUKOB Ha Teppacax. Beiiie
1000 M KJIMMaTU4YEeCKUE YCJIOBUSA IS
GorapHbIX IIOCEBOB Haubosee
6J1arOTIPUATHBI, OTHAKO 3TU 3€MJIU U3-
3a 1504 YAQJIEHHOCTHU u
HebJIaTOIPUATHOTO TULST

3eMJIe/IeTbuecKux pabotr pebeda



MaJIO UCIIOIb3yI0TCA. Ha 3THX 3eMiiax
11es1ecoobpasHo CTPOUTEHCTBA
CTyII€HYaThIX TeppPAcC JJIsI pa3BeeHUs
CaZI0BOJICTBA W BHHOTPAAApCTBA, YTO
JlacT addexT Kak
IIPOTHBOYPO3UOHHOI0 XapakKTepa, Tak
1 YKOHOMUYECKOTO XapaKTepa.
YcTaHOBJIEHHO, qTO
TePPACUPOBAHUM SIBJISAETCSA OJHUM U3
BAKHBIX CPEJICTB 3all[UThl MOYB OT
3pO3UH Ha TOPHBIX CKJIOHAX
pecnyosmku. OJIHAKO paccMaTpUBAaTh
TeppacupOBaHUE B CBeTe pelleHui
IIPaBUTEILCTBO, KOTOPBbIE  CTaBUT
mmepe; Y30eKCKMM HapOJIOM 3ajady
U3BICKUBATh PE3EPBBI 10 YBEJIMUEHHUIO
CeJIbCKOXO03AUCTBEHHOTO
IIPOU3BO/ICTBA, TO B PpeCHyOJIUKe
HMeIOTCSA OOJIbIINe BO3MOXKHOCTH. U
ATOU BO3MOKHOCTBIO SIBJISIETCS
TeppacupoBaHue. Ecii Ha CKJIOHE TOp
Hape3aTh TOPU30HTAIbHBIE IIOIIAIKU
(Teppacbl) W TOCAAUTHP Ha HU
MHOTOJIETHIE HacaXaeHud (A00HH,
opex, BUHOTPAJIHUK, ITUTPYCOBBIE) TO

MO>KHO TpaHchOpPMUPOBATH
MaJIOMIPOAYKTUBHBIE

CEJTbCKOX03SANCTBEHHBIE YTOJIbSA
(BBIIac, 3aJ1€3Kb) B 0oJiee
IIPOJTYKTUBHBIE — Caibl.
Bunorpaguukun u T.1. B OorapHble
zemsiefieJiie  UMEIOTCA IO,
obecrieyeHHble  OCaZAKAMU U  He
Tpebyloliye opoliieHre. B maHHOM

cydae Teppachl SBJISIOTCA MOITHBIMU

KOHIIEHTpaTaMH BJIATH.
OZHOBpEMEHHO OHH  WIPAlOT W
MIPOTHUBO3PO3UOHHYIO pOJIb
IIepexBaThIBas TO KOJINYECTBa
OCaJIKOB, KOTOpble He yCIIeBaeT
BIIMTBIBATHCSI U CTEKAaeT BHU3 IO
CKJIOHY.

B pecryosinke UMETCSA
IIJIOIIA/TH, He obOecrieueHHbIE

ocaZikamMu. 3HAUYUTEeJIbHAA KpPYTHU3HA
CKJIOHOB IIPENATCTBYET U OCBOEHUIO U

371eCh TeppacupoBa-HHUE c
ITOCJIE Y IOIITM OpOIIIeHEM
II03BOJIUTH BOBJIEUD B
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CEeTbCKOX03ANCTBEHHBIN obopoT
MaJIOTIPOJTyKTUBHBIE 3EMJIH.

Hwmxe  OyzmeT  paccMOTpEHO,
KaKue TLJTOTIAA SIBJISTFOTCSI
IIePCIIeKTUBHBIMH (o)
TeppacUpOBaHUE, HO

11eJ1eCO00Pa3HOCTh €ro, Kak CpejCcTBa
OopKOBI ¢ 3pOo3Weld IOYB HA TOPHBIX
CKJIOHAX ¥  BOBJIEYEHHs  HOBBIX
MaJIOIIPOAYKTUBHBIX 3€MEJIb B 3eMeJIb
B  CEJIbCKOXO3SUCTBEHHBIH 00OPOT
OYEBH/THO.

IIpu TeppacupOBaHUHM CKJIOHOB
JIOJDKHBI  OBIT PpEIeHbl CJIEYIOIIHe
3aJ1aum:

a) ImpeKpaIlleHe CMbIBa IT0YBBHI;

0) 3azep;kaHue IIOBEPXHOCTHOTO
JKHIKOTO CTOKAa M OOpallleHHne ero BO
BHYTPEHHUU CTOK;

B) MaKCUMaJIbHAsA MeXaHU3aIUs
paboT IO YCTPOMCTBY Teppac W MO

JlasIbHEUITIIeMy YXOZy 3a
MHOTOJIETHUMHU HaCaXKIEHUSAMU;

r) co3JlaHue HauOoJiee
OJ1arONPUATHBIX YCJIOBUU I pOCTa
MHOTOJIETHUX  KyJabTyp (Hamugue
TYMyCOBBIX TOPH30HTOB IIOYB Ha
II0JIOTHE Teppac);

) MaKCHMAaJIbHOE
HCII0JIb30BaHUE TJIOIIA T Ha
TeppacupyeMbIX CKJIOHAX;

€) COOpyXeHHe Teppac He

JIOJI?)KHO 00XOZUTCS JOPOTO.

Croco6 BOBJIeYEHHs  HOBBIX
3eMesIb IyTEM TEePpPacUPOBaHUSA He
HOBBII He TOJBKO B TI€JIOM [JIA
Cpenneii Asuu, uW JUid Haimleu
peciyOJInKy, a cam  1polecc
CTPOUTEJIHCTBO Teppac He SBJIAETCSA
CJI03KHBIM. [ToaTomy HEBOJIbHO
HAIpalIuBaeTcss BOIPOC, MOYEMY Ke
3TO TeMa ObLyia n30paHa Kak HayuyHas U
11eJ1ecCO00pa3HO JIM BBITIOJIHATH €€? B
CTaThe pacCCMOTPEHO U 000CHOBAHO TO,
YTO TeppacupoBaHUe JTIOJI?KHO
MPOBOJIUTCS HAa HAYYHOU OCHOBE,
[IOTOMYy 4YTO TIJIaBHBIE  YCJIOBUE
yCHelnrHou OOphOBI ¢ 3pO3uel IOoYB-
rJIyOOKHe TeOpETUYECKUE 151



IIpaKTUYEeCKUe U3y4YeHHe IPUPO/IbI
3PO3UOHHBIX IIPOLIECCOB 51
IIpUMeHeHne KOMILJIEKCa
MIPOTUBO3PO3UOHHBIX MEPOTIPUATHH.
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SUG‘ORILADIGAN QISHLOQ XO‘JALIK YERLARINING
AGROEKOLOGIK HOLATINI BAHOLASH: JIZZAX VILOYATI, SHAROF
RASHIDOV TUMANI MISOLIDA

Oymatov Rustam Qamariddinovich — "TIQXMMI" MTU, “Geodeziya
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Rashidbek Mamatqulov
geoinformatika” kafedrasi talabasi

Annotatsiya: Ushbu tadgiqotda
1990 va 2024-yillar oralig‘ida Sharof
Rashidov tumani, Jizzax viloyatidagi
sug‘oriladigan gishloq xojalik
yerlarida Yer yuzasi harorati (LST) va
Normallashgan farqlanish
vegetatsiya indeksi (NDVI)
ozgarishlari  o‘rganilgan.  Tahlil
Landsat 5 (1990) va Landsat 8 (2024)
sun’iy yo‘ldosh tasvirlaridan
foydalangan holda ArcGIS Pro
dasturida amalga oshirildi. Tahlil
natijalariga ko‘ra, LST so‘nggi to‘qqiz
yil ichida 2°C ga oshgani aniqlandi.
Tadgqiqot natijalari qishloq xofjaligi
hududlarida harorat o‘zgarishlarini

kuzatish  muhimligini  ko‘rsatadi,
chunki bu o‘zgarishlar ekinlar
hosildorligi, suvdan foydalanish

samaradorligi va umumiy qishloq
xojaligi barqarorligiga ta’sir qilishi
mumkin. Sun’iy yo‘ldosh
tasvirlaridan, xususan, Landsat
ma’lumotlaridan foydalanish vagqt
o‘tishi bilan atrof-muhit
ozgarishlarini,  jumladan, iqlim
ozgarishi bilan bog‘liq o‘zgarishlarni
kuzatishning samarali va iqgtisodiy
jthatdan qulay usulini tagdim etadi.
ArcGIS Pro dasturidan foydalanish
LST tendensiyalarini aniq fazoviy
tahlil qilish va vizualizatsiya qilishda
birqancha qulayliklar beradi, bu esa
yerdan  foydalanuvchilar  uchun
qgimmatli tushunchalar beradi. NDVI
tahlili esa hududning o‘simlik goplami
zichligini aniqglash uchun ishlatiladi.
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Ushbu indeks yordamida fermerlar
ekinlarning sog‘ligini kuzatishi, suv
tanqisligi va zararkunandalarning
ta’sirini erta aniglashi mumkin. Ushbu
tadqgiqot  iglim  o‘zgarishlarining
gishloq xofjaligiga ta’sirini
tushunishda masofaviy zondlash
texnologiyalarining rolini ta’kidlaydi
va global isish sharoitida moslashuv
strategiyalarini  qo‘llab-quvvatlash
uchun kuzatishni davom ettirish
zarurligini ko‘rsatadi.

Kalit so‘zlar: Yer yuzasi
harorati, LST, Normallashgan
farqlanish vegetatsiya indeksi, NDVI,
Landsat, ArcGIS, Sharof Rashidov
tumani, Jizzax viloyati, iqlim
ozgarishi, = masofaviy  zondlash,
qishloq xofjaligi yerlari, harorat
o‘zgarishi.

AHHOMayusa: B danHom
uccnedosaHuu  paccmampusaromes
usMeHeHus memnepamypbl
nogepxHocmu  3emau  (LST) u
HOPMAAU308AHHO20  PA3HOCMHO20
gecemauuoHHo2o uHdexca (NDVI) s
OpOWAEMbIX CeAbCKOXO3ATICTNBEHHBIX
yeoovsix paiiona Illapog Pawudos
Jicusaxckoilt obaacmu 8 nepuod c
1990 No 2024 200 C UCNOAL308AHUEM
CnYymHukoebvlx cHumkos Landsat 5
(1990) u Landsat 8 (2024). AHaaus,
8blno/AHeHHblll 8 ArcGIS Pro, noxasan
yeeauueHue memnepamypbl
nogepxrocmu 3emau Ha 2°C 3a
nocaedHue desssmsv nem. I[loayueHHble
pe3yabmamowl noduepkusarom



8QXCHOCTH MOHUMOPUH2A U3MeHeHUll
memnepamypbl 8

CeAbCKOXO03ATICINBEHHDBIX paiioHax,
NOCKOAbKY makxue u3MeHeHUs Mo2ym
cywjecmseeHHo nosAusmMy Ha
YpoxcaitHocmow

CeAbCKOXO3AUCMBEHHbIX  KYabmyp,
agpexmusHocmb UCN0Ab308AHUA
800bl U 00wyl ycmotiuueocmow
CenbCcKo2o xo3siicmaa.
Hcnoav3osanue CNYMHUKOBBIX
JaHHbIX, 6 uacmHocmu OaHHbIX
Landsat, obecneuugaem
apexmueHblll U  IKOHOMUUECKU
8bl200HbIL  cnocob  MoHUMOpUH2a

u3MeHeHull oxpyxcaroulell cpedvl C
meueHuem 8pemeHu, 8KA0Uasn
U3MEHEeHUS, 8bl38AHHbIE U3MEHeHUEeM
xaumama. Uumezpayus ArcGIS Pro 8
amom aHaau3 no3e8o0asem nposooums
MOYHbBI NPOCMPAHCMBEHHBII AHAAU3
u 8U3Yanu3ayuio meHOeHyull
memnepamypsl N08EPXHOCMU 3eMAU,
npedocmasasna YeHHy uHgdopmayuio
ons noAumMuKos8 u
3emaenoav3osameaneil. NDVI, 8 csoro
ouepeOv, ucnoabv3yemces ons
onpedeneHusn naomuaocmu
pacmumenbHo20 nokposa. C
NoMowbl0 aMmo2o uHoexca gepmepbl
MO2Ym KOHMPOAUPOBAMb COCMOSHUE
30oposbvs CeNbCKOX03A1ICMBEHHBIX
Kyasmyp, onpedeasims  8AUSHUE
Hexeamxu 600bl U 8pedumeeil. Mo
uccnedosaHue noduepkusaem poab
mexHo.02utl JUCMAaHUUOHHO20
30HOUposaHus 8 NOHUMAHUU
nocaeocmeutl U3MeHeHUsl Kaumama

0 cenbcko2o  xo3flicmea U
Heobxodumocmow npoooceHUs
MOHUMOpPUH2A 048  NOOJOepxcKU
adanmayuoHHblX  cmpameauil 8

ycaosusx 2106a1bH020 nomenaeHus.
Kmouesvle caosa: Temnepamypa
nogepxHocmu 3emnu, LST,
HOPMAAU308AHHDILIL PasHOCMHbLL
gecemayuoHHblli  umdexc, NDVI,
Landsat, ArcGIS, pation Illapog
Pawwuodos, /[cusaxckas obaacmo,
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usmeHeHue Kaumama,
JucmaHuuoHHoe 30HOuUposaHue,
CeNbCKOX03AllCMBEeHHble y200b1,
opouleHue, usmeHeHue
memnepamypbi.

Abstract: This study examines
the changes in Land Surface
Temperature (LST) and Normalized
Difference Vegetation Index
(NDVI)between the years 1990 and
2024 in the irrigated agricultural
lands of Sharof Rashidov District,
Jizzax Region, using satellite imagery
from Landsat 5 (1990) and Landsat 8
(2024). The analysis, performed in
ArcGIS Pro, reveals a 2°C increase in
LST over the nine-year period. The
findings highlight the importance of
monitoring temperature variations in
agricultural areas, which can
significantly impact crop productivity,
water use efficiency, and overall
agricultural sustainability. The use of
satellite imagery, particularly
Landsat data, provides an efficient
and cost-effective way to monitor
environmental changes over time,
including those induced by climate
change. The integration of ArcGIS Pro
in this analysis allows for accurate
spatial analysis and visualization of
LST trends, offering valuable insights
for policymakers and land managers.
NDVI, on the other hand, is used to
determine how densely covered with
vegetation cover is. In this index,
farmers can monitor the health
ocropc, determine the impact of water
shortages and pests. This study
underscores the role of remote sensing
technologies in understanding the
impacts of climate change on
agriculture and the need for continued
monitoring to support adaptive
strategies in the face of global
warming.

Keywords: Land Surface
Temperature, LST, Normalized
Difference Vegetation Index. NDVI,



Landsat, ArcGIS Sharof Rashidov
District, Jizzax Region, climate
change, remote sensing, agricultural
land, irrigation, temperature change.

Kirish. Iqlim o'zgarishining
ortib borayotgan ta'siri atrof-muhit
o'zgarishlarini, xususan, yer yuzasi
haroratini (LST) monitoringini uning
ta'sirini tushunish va yumshatishning
muhim tarkibiy qismiga aylantirdi [1],
[2]. LST turli xil ekologik jarayonlarda,
jumladan, gishloq xo'jaligi hosildorligi,
suv mavjudligi va shahar issiglik
dinamikasi tahlilida muhim rol
o'vnaydi [3], [4]. Jizzax viloyatining
Sharof Rashidov tumani kabi gishloq
xo‘jaligiga jiddiy bogliq bo‘lgan
hududlar uchun, ayniqsa,
sug‘oriladigan gishlog  xo‘jaligi
yerlarida optimal o‘sish uchun tegishli
harorat sharoitlarini ta’minlash uchun
LSTni kuzatish juda muhimdir [5], [6].

Sun'iy yo'ldosh masofadan
zondlash vaqt o'tishi bilan atrof-muhit
o'zgarishlarini kuzatish va baholash
qobiliyatini yanada osonlashtirdi.
Landsat tasviri, masofaviy
zondlashning gimmatli  vositasi
LSTdagi o‘zgarishlarni kuzatishda
muhim rol o‘ynadi va tarixiy va yaqin
vagtlar uchun yuqori fazoviy va
vaqtinchalik aniqlikdagi
ma’lumotlarni tagdim etib keladi [7],
[8]. 1984-yilda ishga tushirilgan
Landsat 5 va 2013-yilda ishga
tushirilgan Landsat 8 o‘n yilliklar
davomida yer yuzasi xususiyatlarini
taqqoslash imkonini beruvchi izchil
ma’lumotlarni taqdim etdi. Ushbu
tadqiqotda biz 1990- yildagi Landsat 5
va 2024- yildagi Landsat 8
ma’lumotlaridan  qishlog xo‘jaligi
asosiy daromad manbai bo‘lgan Sharof

Rashidov tumanidagi LST
o‘zgarishlarini baholash uchun
foydalandik.

Ushbu tahlilda ArcGIS Pro ning
ahamiyatini oshirib bo'lmaydi. ArcGIS
Pro sun'iy yo'ldosh ma'lumotlarini
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qgayta ishlash, tahlil qilish va
vizualizatsiya qilish uchun kuchli
platformani  taqdim  etadi, bu
tadqgiqotchilarga murakkab geofazoviy
ma'lumotlardan mazmunli
tushunchalarni olish imkonini beradi.
Ushbu tadqiqotda biz ArcGIS Pro-dan
Landsat tasvirlarini qayta ishlash, LST
giymatlarini hisoblash va to'qqiz yil
davomida harorat o'zgarishini
baholash uchun fazoviy tahlil qilish
uchun foydalanamiz. Ushbu vosita
harorat o'zgarishining fazoviy
taqsimotini har tomonlama
tushunishga imkon beradi, bu esa er va
suvni samarali boshgarish
strategiyalarini bildirishi mumkin.

Ushbu magola iglim
o'zgarishining  qishloq  xo'jaligiga
ta'sirini monitoring qilishda sun'iy
yo'ldosh tasvirlari va GIS vositalarining
roli  bo'yicha o'sib borayotgan
bilimlarga hissa qo'shishga garatilgan.
1990-2024- yillarda Sharof Rashidov
tumanidagi sug‘oriladigan qishloq
xo‘jaligi erlarida LST ning 2°C ga
oshishi kuzatilgani mahalliy iglimning
tabiiy va antropogen omillar ta’sirida
sezilarli o‘zgarishlardan dalolat beradi.
Ushbu tahlil orqali biz gishloq va suv
resurslarida iglim o‘zgarishidan kelib
chigadigan muammolarni hal qilish
uchun  doimiy  monitoring va
moslashuvchan strategiyalar
zarurligini ta’kidlaymiz.

Uslub va manbalar

Tadqiqot hududi: O’zbekiston
Respublikasi, Jizzax viloyati, Sharof
Rashidov tumani. Bu joy sug’oriladigan
yerlar ko’pligi bilan ajralib turadi, bu
uning o’simlik qoplami va Yer yuzasi
haroratini o’rganish uchun qulay joy
ekanligini anglatadi.

Sun’iy yo’ldosh
ma’lumotlari: Tahlil 1990-yil uchun
Lansat 5 va 2024-yil uchun Lansat 8
ma’lumotlaridan foydalanildi. Lansat
5-AQSHning Yer kuzatuv sun’iy
yo’ldoshi bo’lib, u NASA va USGS



(United States Geological Survey)
hamkorligida ishlatilgan. Ushbu sun’iy
yo’ldosh 1984-yilm1i-mart kuni
uchirilgan va rasmiy ravishda 2013-yil
5-iyunda  xizmatdan  chiqarilgan.
Orbita balandligi 705 km, Thematic
Mapper (TM) 7 ta spectral diapazonda
tasvirga olish imkoniyati mavjud, 30
metr fazoviy aniqlikni tashkil etadi.
Bunda bizga kerak bo’ladi Band 4(NIR)
Vegetatsiya (o’simlik qoplami) indeksi
ma’lumotlari uchun, Band 6(TIR) Yer
yuzasining haroratini o’lchash uchun.

Lansat 8 ham Lansat dasturining
davomiy qismi bo’lib, u2013-yil 11-
fevral kuni uchirilgan va hozirgacha
faoliyat yuritmoqda. Tasvirga olish
chastotasi har 16 kunda bir marta bir
joyni tasvirga oladi. Ma’lumotlarni
uzatich 800 Mbit/s gacha, fazoviy
aniqligi 15-100 metr. Lansat 8 ikkita
asosiy sensor bilan jihozlanga ular:
Operational Land Image (OLI) va
Thermal Infrared Sensor (TIRS). Bizga
kerak bo’ladigan bandlar Bands,
Bandio va Bandii. Bu bandlar
o’simliklar vegetatsiyasi va Yer yuzasi
haroratini aniglash uchun ishlatiladi.

LST hisoblash tartibi: Sun'iy
yo'ldosh tasviridan quruqlik yuzasi
haroratini (LST) hisoblash quyida
ko'rsatilganidek, bir necha
bosqichlarni o'z ichiga oladi.

Sun'iy yo'ldosh ma'lumotlarini
oldindan gayta ishlash: Landsat 5 va
Landsat 8 rasmlari atmosfera
buzilishlarini olib tashlash va LST
hisoblarining aniqligini ta'minlash
uchun ArcGIS Pro yordamida oldindan
qayta ishlash va tahlil qilish.

1-TOA (Top of Atmosphere)

Radience hisoblanadi.
T= —————-—273.15
K1
InG—+1
ML D .
T-Selsiy  bo’yicha  yorqinlik
harorati.

LA - Sensordagi nurlanish.
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K1 va K2- bu Lansat sensoriga

xos kalibrlash konstantalari har bir
tasvir ucun Lansat
metama’lumotlarida mavjud.
Ushbu konvertatsiya termal infraqizil
diapazondagi har bir piksel uchun sirt
haroratining taxminiyligini taminlaydi.
Keyin  yorqinlik  harorati BT
hisoblanadi va bundan keyin Yer
emissivligi hisoblanadi. emissivlikni
NDVI orqali topishimiz mumkin

NDVI=NIR-RED/NIR+RED
Oxirida LST hisoblanadi:

LST =
T

1+A*%*ln(E)
LST- quruqlik yuzasi harorati.
A -Termal tarmoqli to’lqin uzunligi.
T-Kelvindagi yorqinlik harorati.

p-sensorning spectral
xarakteristikasiga asoslangan
konstanta.

Natijalar: Bajargan

ishlarimiz davomida Sharof Rashidov
tumanida 34 yil davomida yer yuzasida
harorat sezilarli darajada ko’tarilib
o’simlik qoplami esa siyraklashganini
kuzatish mumkin. Buni aniglash uchun
1990-yildagi va 2024-yildagi
ma’lumotlarni vizuallashtirib

natijalarni taqqoslab ko’rish yetarli
bo’ldi.




1-rasm. 06.05.1990-yildagi Yer
yuzasi o’simliklar bila
qgoplanganlik ko’rsatkichlari.

Sharof Rashidov tumani

2-rasm. 06.05.2024-yildagi Yer
yuzasi harorati ko’rsatkichlari

Xulosa. Ushbu tadqiqot
yordamida Sharof Rashidov tumanida
Yer yuzasidagi harorat ko’tarilganligini
va o’simlik qoplami kamayganligini
ko’rishimiz mumkin. bu qishloq
xo’jalik yerlariga va iqlimga sezilarli
darajada ta’sir ko’rsatishi mumkin. bu

kabi tadqiqotlarni tez-tez o’tqazib
turishimiz kerak, chunki qishloq
x0jaligi yerlarini holatini yaxshi

saqlashimiz kerak.
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TABITY MUHITNI O " RGANISHNING GEOEKOLOGIK TAHLILI

Qilichov Orifjon Alisherovich - Qarshi davlat universiteti Geografiya

kafedrasi doktoranti

Annotatsiya: Ushbu
magqgolada geoekologiyaning tabiiy
muhitni har tomonlama o'rganish va
geoekologiyaning obyekti va
predmetini tahlil qilish bo'yicha ilmiy
yo'nalishda olib borilgan ishlar tahlili
hamda geotizimlarda bo‘layotgan
tabiiy va antropogen jarayonlarni
organish, wularning  geoekologik
vaziyatini  aniqlash,  geoekologik
vaziyatni yaxshilash va tabiiy muhitni
optimallashtirish chora-tadbirlarini
amalga oshirish ishlari tahlil qilindi.

Kalit so’zlar: geoekologiya,
geotizim, landshaft, ekologiya, tabiiy
mubhit, tabiiy resurs, atrof- muhit.

AHHOmMauusa: B OdaHHol
cmamve npoaHanu3upoB8aHbl
pabomvl, nposodumvle 8 HAYUHOM
HanpasaeHuu N0  KOMNAEKCHOMY
U3yueHuro NpupooHoll cpedvl U
aHaau3y obsexkma u npedmema
2e09K0N02UU, A Mmakxie U3yueHuro

NPUPOOHLIX U AHMPONO2EHHHIX
npoueccos 8 2eocucmemax,
onpeodeneHUl0 UX 2e09K0.102U1ecK020
noaoMceHus, YAYHUwWeHUI0
2eoaKono2udeckoll  cumyauuu — u
peaaudauuu Meponpusimuil no

onmumu3auuu NPuUPooHolL cpeowl.
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Karoueswvtie caoea:
2e0aKon02us, 2eocucmema,
aanowagm, aKoao2us, nNpPupooHas
cpeda, npupooHwlil pecypc,

oKpycarouwian cpeoa

Annotation: In this article, the
analysis of the work carried out in the
scientific direction on the
comprehensive study of the natural
environment and the analysis of the
object and subject of geoecology, as
well as the study of natural and
anthropogenic processes in
geosystems, the determination of their
geoecological situation, the
improvement of the geoecological
situation and the implementation of
measures to optimize the natural
environment were analyzed.

Key words: geoecology,
geosystem, landscape, ecology,
natural environment, natural
resource, environment.

Kirish: Geoekologiyaning
asosiy maqsadlari geoekologiyaning
ilmiy-nazariy —asoslari, geoekologik
muammolar va  ularni  keltirib
chigaruvchi omillar, ularning makon
va zamonda o‘zgarishi, geoekologik
baholash, inson va tabiat o rtasidagi



munosabatlarni tahlil qilish, tabiatni
muhofaza qilish va tabiiy resurslardan
ogilona foydalanishning geoekologik
asoslarini o ‘rganishdan iborat.

Insonning tosh asridan to shu
vaqtga qadar tabiatga bo‘lgan ta’siri
asta-sekin ortib borgan. Eng qadimgi
odamlar Arxantroplarning - suyak
goldiqglari va tosh qurollari ekvatorial
va tropik mintaqalarda topilgan.
Afrikada (Efiopiya) bundan 3 mln. yil
avval yasalgan tosh qurollar topilganki,
bu xol o‘sha vaqtlarda issiq va nam
iglimiy sharoitda gadimgi odamlar
yashash uchun tabiat bilan dastlabki
munosabatda bo‘lganliklarini bildiradi.
Eng sodda va oddiy tosh qurollardan
foydalanila boshlanishi ularning tabiat
inom-ehsoni  meva-chevani terib
iste'mol qilishdan, yeyish mumkin
bolgan barcha narsalardan ovqat
sifatida foydalanishga o‘tishga imkon
bergan. Bu hol eng avvalo ovchilikning
yuzaga Kkelishiga olib keldi. Ovchilik
gadimgi odamlarni tropik o‘rmonlarda
ekologik jihatdan tabiatga qaramligini
kamaytirdi.[1] Albatta, shunchalik
uzoq vaqt davomida insonning tabiat
bilan bolgan munosabatlari kuchli
darajada o‘zgarib borgan. Birlamchi
davrlarda, ya’ni ushbu munosabatlar
endigina vujudga kela boshlagan
bosqichlarda tabiiy omil inson
hayotida muhim ahamiyatga ega bo‘lib,
qadimgi odamlarning tabiatga
qgaramligi katta bo‘lgan. Lekin vaqt
o‘tishi bilan inson o‘zining aqliy va
jismoniy qobiliyatlari, moddiy
madaniyatini takomillashtirib, tabiatga
o‘z ta’sirini o‘tkaza boshladi. Dastlab
oddiy tosh qurollar va keyinchalik
olovning ixtiro qilinishi (bundan 300-
400 ming yil burun) tufayli insonning
tabily = resurslardan foydalanish
imkoniyatlari kengaydi. [2]

Fan-texnika taraqqiyotining
rivojlanishi bilan insoniyatning atrof —
muhitga bo'lgan ta'siri kuchayib
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bormoqda. Bu esa tabiat resurslariga
bo’lgan ehtiyojning ham kundan-
kunga ortishiga sabab bo 'Imoqda. Bu
jarayonning tezlashishi ayniqgsa, XX
asrning ikkinchi yarmidan keyin sodir
bo’ldi. Dunyo aholi sonining ortishi
shu davrda tabiiy resurslarga bo lgan
ehtiyojni ham oshirdi. Jahonda yer
resurslarini o zlashtirish, suv
manbaalaridan foydalanish, biologik
resurslardan  tartibsiz  foydalanish
ularning o°zini tiklash imkoniyatini

pasaytirib  yubormoqda.  Qishloq
xo jaligida foydalaniladigan yerlar
maydonini kengayishi, ya ni

sug oriladigan yerlarga ishlatiladigan
suv resurslari tabiiy holda oqadigan
daryolarning o zanini o zgarishiga
olib keldi. Buning natijasida ko plab
tekislik hududlarda oqadigan
daryolarning suv hajmi kamayib,
avvalgi manziliga yetib bormay qoldi.
Ko'plab cho’'l wva adirlarning
o "zlashtirilishi tufayli suv inshoatlari
barpo etildi. Daryolarni suv rejimini
tartibga solish magsadida suvomborlar
qurildi, sug orish tizimini
rivojlantirish uchun kanallar, ariglar
qazildi. Uzoq yillar davomida bir
me 'yorda oqqan daryo havzalarida
o simlik va hayvonot dunyosining
yashash  tarziga  salbiy  ta'sir
ko “rsatmoqda.

Buning natijasida geotizimlarda
ming yillar davomida barqaror bo‘lib
kelgan tabiiy muvozanat buzilib, inson
bilan tabiat of‘rtasidagi munosabat
yildan-yilga murakkablashib, ekologik
inqirozli hududlar maydoni ortib
bormogda. Shu sababdan mazkur
munosabatlarni  o'rganish, ijobiy
tomonga o'zgartirish dolzarb
masaladir. Bu borada geografiya,
ekologiya, aynigsa geoekologiyaning
o'rni kattadir. Chunki, geografik fanlar
tabiat qonunlari va qonuniyatlarini,
jamiyatning rivojlanish
gonuniyatlarini yaxshi anglagan holda,



boshga fanlarga nisbatan kompleks
ravishda to'g'ri hal qilishga qodir.

Geotizim boshqariluvchan
tizimlarning alohida, o‘ziga xos sinfi;
Yer yuzasidagi komponentlari bir-biri
bilan tizimli alogada bo‘lgan hamda
ma'lum yaxlitlik sifatida fazo qobig'i va
kishilik jamiyati bilan o'zaro ta'sirda
bo'ladigan har qanday o'lchamdagi
makon. Yaxlit bo‘lish bilan birga,
kichik tizimlarga bo'linadigan bu
tizimlar sayyoraning yuzasini to'liq
gamrab oladi, shu bilan bir gatorda
uning bir bo'lagi sifatida uncha katta
bo‘lmagan makonda mustaqil mavjud
bo'ladi va maxsus faoliyatni bajaradi
(Sochava, 1978, 292-b).

Mazkur ta'rifga ko'ra, geotizim
o'zaro bog'liq komponentlarning to'g'ri
va teskari alogalar orqali birlashgan
hamda bir-biri bilan o'zaro ta'sirda
bo‘ladigan tabiat va jamiyat kichik
tizimlaridan iborat moddiy energetik
bir butun yaxlit holdagi hududiy tizim,
deb ta'rif bersak bo'ladi.

Uzoq yillar mobaynida
Geoekologiyaning obyekti va predmeti
haqgida turlicha fikrlar bildirilgan
bo'lib, bu xilma-xil fikrlarning
ko‘pchiligi asosan tabiiy muhitga salbiy
antropogen tasirni o‘rganish va tabiiy
muhitni yaxshilashga qaratilgan.Bu
borada aniq bir fikr bildirishdan oldin
ba‘zi olimlarning ma lumotlarini
keltiramiz.

Nemis olimi K. Trollning fikricha,
geoekologiyaning obyekti landshaft,
predmeti  landshaftning  ekologik
xususiyatlari va funksiyalaridir(Troll,
1972).
Polyak
obyekti -

olimi A.Rixling bo'yicha,
landshaft, predmeti -
landshaft komponentlari va ular
orasida ro'y beradigan o‘zaro
aloqadorlikni  tahlil qilish, tabiiy
hududiy birliklarni, tabiiy muhitni
insonning turli faoliyati uchun
baholash, tabily hududni tashkil
etishdir(Rixling, 1999).
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A.G.Isachenko (2003) bo'yicha,
obyekti geotizim, predmeti
geotizimlarni ekologik nuqtai nazardan
va insoniyatning ekologik
muammolarini yechish maqgsadida
tadqiq etish, o'rganishdir.
L.E.Timashevning (2000) fikricha,
obyekti -geotizim, predmeti tabiat va
jamiyat orasidagi bo'lishi mumkin
barcha hodisa va jarayonlarni, aynigsa
salbiy tusdagilarini insonlarni o'rab
turgan tabily va tabiiy antropogen
geotizimlarning holatiga va
rivojlanishiga ta'sir etadigan- larini
o'rganish, tavsiflash va oldini olish.
A.A.Rafiqgovning (2000) fikricha,
obyekti - geotizim, predmeti geotizim
(landshaft) lardagi ekologik
gonuniyatlar va jarayonlarni inson
ekologiyasi nuqtai nazaridan
o‘rganish.

Geoekologiyaning o'rganish obyekti
ekotizimlar (K.Shreyber, R.Forman va

M.Gordon) va geoekotizimlar
(V.A.Bokov, A.G.Emelyanov,
V.A.Kobilyanskiy) deguvchilar ham
bor, lekin predmetiga ta'rif

berishganda yuqoridagi singari asosan
tabily muhitga salbiy antropogen
ta'sirni o'rganish, uni oldini olish va
tabiiy mubhitni yaxshilashga
qaratilganligini ko rishimiz mumkin.
[6]

Tabiiy geografiyaning tadqiqot
obyekti aynan ana shu tabiiy geografik
komplekslar  bo‘lishi  kerakligini
B.P.Orlov  (1945), A.G.Isachenko
(1953), N.A.Solnsev (1955), V.P.Lidov,
L.YE.Setunskaya (1956), K.K.Markov
(1970) va boshgalar to‘g‘ridan-to‘g‘ri
ta’kidlab o‘tganlar. Ammo bunday
fikrni geografiya fani tarixida birinchi
bolib A.N.Krasnov (1895) bildirgan
edi. Uning fikricha, geografiyaning eng
asosiy vazifasi geografik komplekslarni
aniqlash, ularning xususiyatlari va
tarqalish sabablarini o‘rganishdan
iborat bo‘lishi kerak.



A.G.Isachenkoning (1991)
fikricha, hozirgi zamon tabiiy
geografiyasidagi asosiy g oya

planetamizning tashqi sferalarini hosil
qgiluvchi tabiiy komponentlarning
o‘zaro bogliqligi va aloqadorligi
g oyasidir. Bu g oyaning ildizlari
A.Gumbolt va V.V.Dokuchayev
asarlariga borib taqalsa ham, tarixan
ikki yo‘nalishda aniqlashtirilib va
rivojlantirilib borildi. Natijada bir
tomondan geografik qobiq hagqida,
ikkinchi tomondan esa tabiiy geografik
komplekslar haqidagi tushunchalar
shakllandi. Bunda geografik qobigning
o‘zi ham eng yirik tabiiy geografik
kompleksdir deb e’tirof etiladi. Bu
haqda tanikli tabiiy geograf
V.S.Preobrajenskiy (1972)  “tabiiy
geografik kompleks va geografik qobiq
tushunchalari  orasidagi mantiqiy
alogaga alohida e’tibor berish lozim. Bu
tushunchalarning o‘zagi bir. Tabiiy
geografiya ushbu tushunchalar aks
ettirgan ikkala obyektni ham oz
o‘rganish predmeti qilib oladi” - deb
yozadi. [4]

G.Marsh «Inson va tabiat»
asarida (1864) vujudga kelayotgan
ekologik muammolarni ilmiy asoslab,
uni hal qilish uchun «yangi geografiya»
(geoekologiya) kerakligini ta’kidlagan
va geoekologiyaning asoschisi bo’lishga
haglidir G’arbdagi olimlardan yana biri
P.Xaggetning aniqlashicha: geograflar
ikki tizimning tuzilma (struktura)si va
o'zaro  ta’sirini o’rganish  bilan
shug’ullanadilar: 1) ekologik tizim -
insonning  atrof  muhit  bilan
munosabatini o’rganadi; 2) hududiy
tizim — bir hudud qo’shni boshqa
hudud bilan turli oqimlar asosida
bog’langan. [5]

Tabily geografiyaning obyekti
haqgidagi wuchinchi tushuncha, bu
“tabiiy muhit” yoki “geografik mubhit”
tushunchasidir. Ushbu tushuncha
ko‘proq ilmiy ommabop adabiyotlarda,
ba’zi tabiiy va ijtimoiy fanlarda,
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falsafada keng ishlatilib kelinmoqda.
Masalan, falsafa  lug‘atida  bu
tushuncha  shunday  izohlangan:
“Geografik muhitli va jonsiz tabiat
predmetlari va hodisalarining majmui
(yer po sti, atmosferaning quyi qismi,
gidrosfera, ustki tuproq qoplami,
o'simlik va hayvonot olami)dir”.
Ko‘rinib turibdiki, geografik mubhit
atamasi  bilan  geografik  qobiq
atamasining izohlarida o‘xshashliklar
bor. Shuning uchun ham K.K.Markov
(1951), I.M.Zabelin (1952),
I.P.Gerasimov (1956) va boshqalar
“geografik  muhit”  atamalaridan
foydalan- ganlarida albatta inson
faoliyatini ko‘zda  tutganlar va
geografik qobiqning sinonimi sifatida
foydalanganlar.
Landshaftshunoslikda  tadqiq
etiladigan barcha obyektlar “geotizim”
yoki  tabily hududiy = kompleks
tushunchasi  bilan  birlashtirilgan.
Geotizim Yerning geografik qobig‘idan
tortib to eng sodda, elementar
tuzilmalargacha, yamni fatsiyagacha
bollgan barcha tabily geografik
birliklarni o‘zida qamrab oladi.
Geotizim tarkibiy gismlarning oddiy
birikmasi emas, balki ularning
murakkab aloqalari bilan boglangan,
ajralmas moddiy shaklidir. [3]
Geoekologiya - ekologiyaning
yuqori bosqichdagi ekosistemalarni
(geosistemalarni), shu jumladan
biosferani ham tadqiq etuvchi bo‘limi.
Geoekologiya landshaft ekologiyasi,
biogeotsenologiya deb  yuritiladi.
Geoekologik  muammoni  haqiqiy
tabiiy, ijtimoiy-iqtisodiy geografik va
ekologik muammo deb tushunmoq
kerak, chunki hozirgi vaqtda geografiya
fani ekologiyalashib, ekologiya fani esa
o'z navbatida geografiyalashib, bir-
biriga yaqginlashib bormoqda. [1]
“Geoekologiya”, ya’'ni “Geografik
ekologiya” fani ilk bor germaniyalik
geograf olim K.Troll tomonidan 1939-
yili rus tuprogshunos olimi



V.V.Dokuchayevning  “Landshaftlar
ekologiyasi” fanini  rivojlantirgan
tarzda ilm va ta’limga olib kirilgan. U
tabiiy geografik majmualarning kichik
tasnifiy birligi — ekotoplarda (fatsiya
darajasida) organizmlar, xususan,
insonlar va ularning atrof tabiiy muhiti
o‘rtasida sodir bo‘ladigan aloqadorlik
gonuniyatlarining hududiylik
xususiyatlarini o‘rganishdan boshladi.

Bu o7zbek geolog olimlaridan
E.V.Qodirov, M.SH.Shermatov,
X.A.Akbarov, E.V.Movlonov,
A.A.Odilovlar tomonidan 1999-yilda
chop etilgan «Tabily  mubhitni
muhofazalashning geoekologik

asoslari» nomli o‘quv qo‘llanmada (19-
bet) aniq bayon etilgan.

XX asrning 80-90-yillarida
«Geoekologiya»ning asl mohiyatini
ochib berishda geografiya fanlari

doktori, professor A.A.Rafikovning
xizmatlari katta. Olim
respublikamizning Mirzachol,

Qizilqum, Orol va Orol bo‘yi kabi turli
mintaqalarida olib borgan o‘nlab
marshrut ekspeditsiya tadqiqotlarida
ekologik  o‘zgarishlarning bevosita
tabiily geografik majmualar doirasida
aks etishini isbotlab berdi. A.A.Rafikov
boshchiligida Markaziy Osiyoda olib
borilgan geoekologik tadqiqot
natijalari 1992-yil ilk bor 1:1000000
masshtabda yaratilgan «O‘zbekiston
Respublikasining ekologik kartasi»da

aks etdi. Karta mazmunida
mamlakatimiz hududidagi
landshaftlarning turli xil darajada
ekologik  o‘zgarganligi  ko‘rsatilib
berildi. Olim, bir guruh o‘zbek
geograflari bilan, K.Troldan farqli
o‘laroq, hududlarning ekologik
xavflilik darajasini ekotoplar
qatoridagi taksonomik birliklarda

emas, balki tabiiy geografik provinsiya
va rayon miqyosida yagqol namoyon
bo‘lishini yoqlab chiqdi. Respublikamiz
hududining geoekologik holati
ekologik kartada besh - qoniqarli,
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goniqgarli-mo‘tadil, mo‘tadil, keskin,
inqirozli darajada, u yettita tabiiy
geografik omillar orqgali baholandi.

Kartada geoekologik omillar,
to‘grirog‘i indikatorlar sifatida tabiat
majmualarining son  va  sifat

ko‘rsatkichlari olindi.

Yuqorida keltirilgan olimlarning
bildirgan fikrlaridan va olib borilgan
tadqiqotlaridan xulosa qilib aytishimiz
mumkKkinki, Geoekologiyaning asosiy
vazifalari geoekologik omillar va
indikatorlarni aniqlash, geoekologik
baholash, geoekologik monitoring,
geoekologik  prognozlash, bo'yicha
nazariy  bilimlarni  shakllantirish;
geotizimlarda bo‘layotgan tabiiy va
antropogen jarayonlarni o‘rganish,
ularning geoekologik  vaziyatini
aniqlash, geotizimlarning inson uchun

ekologik qulay yoki noqulaylik
darajasini  baholash, antropogen
ta sirlar kuchayib borayotgan
hududlarda tizimli ishlarni olib
boorish, geoekologik vaziyatni
yaxshilash  va  tabily = muhitni
optimallashtirish ~ chora-tadbirlarini
loyihalash va boshqgalar bo'yicha

amaliy ko'nikma va malaka hosil
qilishdan iborat.
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Annotatsiya: Mazkur
magqgolada Xorazm viloyati hududida
geodezik tayanch tarmoglarining
holati, ularni zamonaviy sun’iy
yo‘ldosh texnologiyalari asosida gayta
organish  yoritilgan. Tadgiqgotda
mavjud klassik geodezik punktlarning
rekognostsirovkasi va SK-42 hamda
WGS-84 koordinatalar tizimlarida
aniqlanish zarurati asoslab berilgan.
Natijada, GNSS qabul giluvchilardan
foydalanish orqali geodezik
tarmoqlarning aniqligini oshirish,
xalgaro standartlarga moslashtirish
imkoniyatlariga e’tibor garatilgan.

Kalit so‘zlar: GNSS, SK42,
WGS84, DGT, geodezik tarmoq,
rekognostsirovka.

Annotation: This article highlights
the state of geodetic control networks in the
territory of the Khorezm region and their
re-examination based on modern satellite
technologies. The study justifies the
necessity of reconnaissance of existing
classical geodetic points and their
determination in the SK-42 and WGS-84
coordinate systems. As a result, attention is
focused on improving the accuracy of
geodetic networks through the use of GNSS
receivers and aligning them with
international standards.

Keywords: GNSS, SK42, WGS84,
DGT, geodetic network, reconnaissance.
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Ob’ektlar va  inshootlarni
qurishda geodeziya ishlarining eng
muhim va mas’uliyatli turi bo‘lib
keyingi barcha muhandislik hamda
qidiruv  ishlari uchun asos
bo‘ladigan plan va balandlik asosini
yaratishdir. Dala ishlarini
rejalashtirish va loyihalash ishlari
boshlanishidan oldin zarur hujjatlar
to‘planadi. Avvalo, butun hudud
uchun geodezik mos  punkt
nuqtalarini aks ettiruvchi tayyor
chizmalar va topografik planlar
to‘planadi. Qabul qilingan hujjatlar
va ma’lumotlarga asoslanib, rejalash
ishlari batafsil ko‘rib chiqiladi.
Bunday tarmoqni yaratish aniqligi,
tadqiqot  bosqichida yaratilgan
geodezik tarmoqlarga nisbatan,
yuqoriroq bo‘ladi. Davlat geodeziya
tarmoq (DGT)larini yaratish va
ulardan  foydalanishning  eng
maqgbul usullarini ishlab chiqish
muhim ilmiy va amaliy vazifadir.

Odatda, loyihalash bosqichida

geodezik tayanch tarmog'i
triangulyatsiya, poligonometriya va
nivelirlash  usullari  yordamida
yaratiladi. @ Bunda  burchaklar,
dastlabki tomonlarning uzunligi va
o‘zgarmas nuqtalarga nisbatan
balandliklar  o‘lchanadi. =~ Ushbu



nuqtalar barcha topografik va
o‘lchov ishlarda koordinata asosini
tashkil etadi. Tarmoqgning
ishonchliligi va to‘griligini DGT
tomonidan tasdiqlangan qoidalar va
yo‘rignomalarda belgilangan
nivelirlash va triangulyatsiyaning
qgabul qilingan sinfiga bog'liq
bo‘ladi.
Ma’lumki,
tarmogqlari qabul qilingan
koordinatalar  tizimida qo‘shni
nuqtalarning nisbiy o‘rnini yuqori
aniqlikda aniqlash imkonini
beruvchi asosiy qoidalar va
ko‘rsatmalarga muvofiq yaratiladi.
Tarmogqlar aerokosmik va dala
olchovlari  asosida  muntazam
ravishda yangilanadi va
takomillashtiriladi. Binobarin,
shuni ta’kidlash mumkinki, har
ganday hudud yoki mintaganing
tayanch punktlar tizimi ilmiy
tadqiqot, muhandislik va qidiruv,
qurilish hamda kadastr ishlarida
asosiy ahamiyatga ega. Bu, ayniqsa,
muhim ob’ektlar joylashgan qirg‘oq

geodeziya

hududlarida alohida dolzarb
hisoblanadi.
Shuningdek, geodeziya

asoslarning aniqligiga qo‘yiladigan
talablar yuqori darajada bo‘lishi
lozim. Geodeziya tarmoq ganchalik
to‘g’ri  loyihalashtirilgan bo‘lsa,
muhandislik va qidiruv shuningdek
qurilish ishlarini nafaqat tekis
hududlarda, balki qirg‘oq zonalarida
ham sifatli amalga oshirish mumkin.
Ayniqsa, bunday hududlarda tuproq
eroziyasi va daryo o‘zani o‘zgarishi
kabi geomorfologik jarayonlar sodir
bo‘lishi ehtimoli yuqori bo‘ladi. Shu
munosabat bilan, mavjud geodezik
punktlarning ishonchliligi masalasi
dolzarb ahamiyat kasb etadi[5].
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1960—-1980-yillarda  klassik
geodeziya tarmogq Mustaqil
Davlatlar Hamdo‘stligi (MDH)ning
butun hududini qamrab olgan.
Hozirgi vaqtda esa  qo‘shni
respublikalarda ma’lum cheklovlar
tufayli geodezik o‘lchovlarni
tezkorlik bilan amalga oshirish
imkoniyati mavjud emas[7].

Topografik  va  geodezik
ta'minot bu yerni o‘rganish va
muhandislik va tadqiqot ishlarini

bajarish uchun zarur bo‘lgan
tadbirlar = majmuasidir.  Asosiy
ma’lumotlarga relyefning tabiati va
xususiyatlari, hamda  maxsus
nuqtalarning koordinatalari
to‘g‘risidagi ma’lumotlar
kiradi.Topografik  va maxsus
xaritalar, referens nuqtalarning
koordinatalari kataloglari

ko‘rinishidagi ushbu ma’lumotlar
ishlarni rejalashtirish va loyihalash
uchun asosiy material hisoblanadi.
Masshtablari 1:25 000 — 1:100
000 bo‘lgan topografik xaritalar
relyefni batafsil o‘rganish,
ixtisoslashtirilgan tashkilotlar
o‘rtasidagi tashkiliy va o‘zaro
hamkorlikni ta’minlash, relyefning
yo‘nalishini aniqlash, topografik va
geodeziya ma’lumotnomasi, o‘lchov

va hisob kitoblar uchun
mo‘ljallangan[8]. Agar hududni
yanada batafsil o‘rganish zarur



bolsa, shuningdek, alohida
hududlar uchun aniqroq o‘lchovlar
va hisoblashlarni amalga oshirish
uchun  xaritalar  1:10 000
masshtabda tuziladi. Shahar rejalari
esa eng yirikk va muhim aholi
punktlari hamda ularning atrofidagi
hududlarni batafsil o‘rganish uchun
mo‘ljallangan.

Topografik xaritalar uchun
asosiy talab wuning ishonchlilik
golaversa geometrik aniqlikdir. Shu
munosabat bilan, Amudaryoning
Urganch shahri atrofidagi sohilbo‘yi
zonasida joylashgan gidrologik
postlarning punkt koordinatalarini
o‘rganishni boshlash taklif etildi[2].

Urganch shahri hududi I-IV
klassik triangulyatsiya va nivelirlash
punktlari bilan qoplangan. Bu
nuqtalar asosan  pasttekislikda
joylashgan hudud hisoblangan
bo‘lib, batafsil o‘rganishni talab
qiladi[3]. 1:1 000 000, 1:500 000 va
1:100 000 masshtablari bo‘yicha
yigma sxemada Xorazm viloyati
butun yer shari uchun ishlab
chiqilgan kartografik zonalar va
ustunlar bilan qoplangan.

1:1 000 000 masshtab uchun
— K-41; (1-rasm).

1:500 000 masshtab uchun —
K-41-B;

1:200 000 masshtab uchun —
K-41-XIX, K-41-XX, K-41-XXV, K-
41-XXVI;

1:100 000 masshtab uchun —
K-41-61, K-41-73, K-41-74, K-41-75,
K_41_867 K_41_87’ K_41_977 K_41_987
K-41-99, K-41-100 varaqli
trapetsiyalarda joylashgan.

1-rasm. K-41 nomenklaturli

topografik karta

1-jadval. topografik kartalarni
kenglik va uzoqlikga bo‘linishi

XORAZM VILOYATI
Masshtablar Xududida topografik kartalarni
kenglik va uzoqlikga bo‘linishi
1:1 000 000 (?;ig‘;gg (x;jjzgg:
1:500 000 (7;2(0)288 ﬁiﬁiiﬁ%
1:200 000 (?;23)‘;38" ﬁiﬁ?ﬂ%ﬂ
1:100 000 (7;2 11‘;88" (x;i i zzgl
1:50 000 (X;ﬂzgg'l ?;31%3'-
1:25 000 iiill(;%-so" (k;iigg:
o i 1720

196




2- rasm.Chingiz tépa davlat
geodezik punkti

Chingiztepa davlat
punkti  joylashgan  orni
nomenklaturali  topografik  xarita
varaqlariga ajratilib, turli
masshtablarda kenglik va wuzunlik
koordinatalari bo‘yicha o‘rganildi(1-
jadval).

Bu xaritalarda 1950-1970
yillarda Geodeziya va kartografiya bosh
boshqarmasi bo‘linmalari tomonidan
dala o‘lchovlari asosida tashkil etilgan
I-IV toifali triangulyatsiya nuqtalari 6-
rasmda Xorazm viloyatining chegarasi,
uzunligi va maydoni geografik axborot
tizimi (GAT) yordamida qizil rang bilan
ajratilgan. Chizilgan uchburchaklar esa
1942-yilda qabul qilingan geodezik
koordinatalar tizimidagi DGT
punktlarining joylashuvini ifodalaydi.
Xoram viloyati hududining asosiy
gismi tekislikdan iborat bo‘lsa-da,
triangulyatsiya punktlari hududning
fizik va geografik xususiyatlari hisobga
olingan holda deyarli bir tekisda
o‘rnatilgan. Bu esa tarmoqni yanada
zichlashtirish uchun mustahkam asos
yaratadi. To‘la uchburchaklar SK42
tizimida DGT nugqtalari
joylashtirilgan[9].

Balandlik komponentiga kelsak,
o‘rganilayotgan mintaga uchun eng
magbul va tejamli trigonometrik
nivelirdan foydalanish edi. Bunga

geodezik
K-41
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sabab, hududning asosiy qismi
tekislikdan tashkil topganligi. Shunga
muvofiqg, o‘lchovlarning aniqligi ham
tog‘li hududlariga nisbatan farq qiladi.
Masalan, tekislik hududlarida

ortometrik va normal balandliklar
orasidagi farq odatda 2-3 sm ni tashkil
etadi[10].

3-rasm. 4-rasm. DGT
I
Topografik punkti
I d i d
qirqim karta
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5-rasm. Topografik
xaritalarning varaqlarga

bo‘linish sxemasi

Chingiztepa davlat geodezik
punktining joylashgan o‘rni K-41
nomenklaturasidagi topografik
xaritalarning varaqlarga  bo‘linish




sxemasi orqali turli masshtablarda
o‘rganildi(5-rasm).

6- rasm. Topografik xaritalar
trapetsiyalarining
birlashtirilgan fragmenti

Masshtab 1:100 000

Ushbu nugqtalarda takroriy
geodezik o‘lchovlar o‘tkazilmaganligi
sababli, Global navigatsiya suniy
yoldosh tizimi qabul qiluvchilar
yordamida  nugtalarni  hududni
kozdan kechirish va 1942 yilda joriy
etilgan Krasovskiy koordinata
sistemasi (SK-42) hamda World
Geodetic System 1984 (WGS-84)
tizimlarida koordinatalarni qayta
aniglashga  qaror  qilindi.  Bu
jarayonda Global Navigation Satellite
System (GNSS) qabul qilgichlaridan
foydalanish rejalashtirilgan. O‘lchov
va hisob kitoblarni nazorat qilish
magsadida yuqorida aytib o‘tilgan
bolinmasi tomonidan dala geodezik
o‘lchovlari asosida o‘rnatilgan DGT
punktlaridan foydalanish tavsiya
etiladi[6]. Xorazm viloyati hududida
1:100 000 masshtabli topografik
xaritada DGT tarmog‘iga tegishli 112
ta reper mavjud. Ushbu punktlarning
rekognostsirovkasi ularning vaqgt
o‘tishi bilan saqglanish darajasi va
barqarorligini aniqlash imkonini
beradi, chunki wular 1950-1970-
yillarda o‘rnatilgan. Hozirgi vaqtda
ushbu punktlarning fazoviy va

ellipsoid koordinatalari WGS-84
tizimida keltirilgan.

O‘zbekiston Respublikasi
hududida amalga oshirilgan

rekognostsirovka va koordinatalarni
gayta aniglash tajribasi  shuni
ko‘rsatdiki, barcha DGT punktlari
to'lig saglanmagan. Shunga garamay,
mavjud punktlarda dastlabki dala
o‘lchovlarini bajarish va viloyatining
koordinatalar ma’lumotlar bazasini
shakllantirish imkoniyati mavjud.

Yugori  aniqlikdagi  sun’iy
yo‘ldosh navigatsiya gabul
giluvchilarining paydo bo‘lishi bilan
ushbu nugtalarning koordinatalar
aniqligi yuqori darajadagi GNSS
tarmog‘iga ulanish orgali oshirilishi

mumbkin. Geodezik ma’lumot
tarmogqlarini  yaratishda  sun’iy
yo ‘ldosh texnologiyalaridan

foydalanish, yer wusti reper va
markalarni yaratishning an’anaviy
usullariga muhim go ‘shimcha
hisoblanadif1].

DGT yaratishda sun’iy yo‘ldosh
texnologiyalaridan samarali
foydalanish mumkin. Biroq, sun’iy
yo‘ldosh texnologiyalaridan
foydalangan holda geodezik tayanch
tarmog‘ini yaratishning ilmiy
asoslangan metodologiyasi,
shuningdek,  ushbu  tarmoqlarni
tenglashtirish usullari hali to‘liq ishlab
chigilmagan. Mavjud klassik usullari
arxitekturasi va qiyoslash jarayonida
sun’iy yo‘ldosh geodeziya
tarmogqlaridan farq qiladi. Shuning
uchun elektron va optik asboblar va
GNSS lar, shuningdek, yerni
masofadan zondlash ma’lumotlaridan
foydalanish  maqsadga  muvofiq
boladif 4].

Xulosa

Xorazm  viloyati  hududida
mavjud bo‘lgan klassik geodezik
tayanch tarmogqlari va kartografik
ma’lumotlarni zamonaviy geoaxborot
texnologiyalari asosida qayta tahlil
gilinishi va takomillashtirilishi lozim.
Geodezik  tayanch  punktlarining
hozirgi holatini aniglash, ularni
rekonstruksiya qilish va
koordinatalarni WGS84  global
ellipsoidi  asosida  aniqlashtirish
muhim  ahamiyatga ega. Bu
Jjarayonda sun’iy yo‘ldosh navigatsiya
tizimlaridan foydalanish natijasida
hududning geodezik ta’'minoti aniqligi



oshadi hamda muhandislik va qidiruv
hamda qurilish ishlarining aniqligi
oshadi. Shuningdek, universal xarita
proyeksiyalari  xalgaro ma’lumot
tizimlarini  joriy  etish  orqgali
hududning topografik va geodeziya
xaritalarini yangilash uchun ilmiy
amaliy ishlarning sifatini oshirish
imkoniyati yaratiladi.
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V3BEKMCTOH PECITYBJIHUKACH JIEMOTPA®UK KAPAEHJIIAPUHA
TAJIKUK KUJIHAIIIA TEOMH®OPMALIMIOH KAPTOTPA®UK
METO/IJIAP

C.H.A60dypaxmonos - “TUKXMMUI” Muaauili madkukom yHusepcumemu
“T'eode3us sa ceouHpopmamuxa” kagedpacu doueHmu

AHHOomauua. KapmanapHu
MY3uwWHUH2 3aMOHABULl Memodaapu
6y-2eoaxbopom musum ea
mexHo.02UsAapu (I'AT)Hnumne
pusodcaaHuwu buaam borauk. Axoau
xapmozpadgusacu coxacuoda
kyananuauwuda TIAT 6up kKanua
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eHeuraukaapaa apuwuwt
UMKOHUSTMUHU  Oepuwiu  Hasapuil
acocaaveaH. Ywby wmaxonada, I'AT
mexHoao02usLapuoa acocuda
demozpadux HapaéHaapuHu maokuk
Kuauw e8a yHoa Kapmozpaguk
MemooaapHuHe pHu xakuda 6yauob,


https://satmaps.info/map.php?s=100k&map=k-41-073/
https://satmaps.info/map.php?s=100k&map=k-41-073/

demozpadux cepusau  Kapmanap
MasmymuHu ootiumuw xamoa I'AT
mexHoao2usnapudaH  ¢otidaraHud
axonu KapmaaapuHu  spamuul
MexXHON02UACUHU uwnab vukuwea
kapamuaadu. Kapmoepagdua 8a
2eouH@popmamuka COXAaCuHU
pusoxcaaHuwuda uamuil - amanutl
maokukomaap acocuda aH2U
mywyHuaaap ea AHaeu mypodazu
xapmaaap xKupub keauwu xamoa
cugpamuoa pakamau, 31eKMpPoH 8da
AQHUMAUUOH KAPMAaaapHu mysuw
UMKOHUSTNUHU MYFOUPMOKOQ.

Kaaum ciyjaaap:
xapmozpagus, I'AT
mexHo.102URNapU, MuHmaxasuil
maxaua, xapmoepagux maxcy.aom,
demozcpadusn, axoau, kapmoepagui
MmaHbaa, naau.

Annomayus. CospemeHHble
Memoobl KapmoepaguposaHus
C8A3aAHDbL c passumuem

2e0UHPOPMAUUOHHDBIX  cucmem U
mexHoao2utt (I'YC). Teopemuuecku
OHO 0CHOBAHO Ha mom, umo I'FIC daem
pa0  npeumywecms npu  ezo
npumeHeHuU 8 obaacmu
kapmoepaguu Hacenenus. Jlamnas
cmamvs noceAweHa uccaedo8aHuo
demozpaguueckux npouecco8 Ha
ocrose 'MC-mexHoa02uil u poau 8 HUX
Kapmoepaguueckux Memodos,
obozauwjeHuro  coldepicaHusl — Kapm
demozpaguueckux pados u
pa3pabomke MmexHO102UU CO30AHUS
Kapm Hace/neHus C UCNO0Ab308AHUEM
I'iC-mexHonoz2uii. B  passumuu
obaacmu kapmoepaguu u
2eouHgopmamuxu eHedpeHUue HOBbLX
KOHUenuuil u HOBblX 8U008 KApmM Ha
OCHOB8€ HAYUYHbIX U NPAKMUUECKUX
uccnedosamull, a makxdxice co3odaHue
uug@poswlx, 9/1eKMPOHHBIX u
AQHUMUPOBAHHDBIX KAPM.

Kmoueswvle caosea:
xapmoepagusn, mexnoaocuu I'HC,
Pe2uOHaNbHbIU amanus,
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Kapmoezpaguveckuil npodykm,
demozpadgus, HaceaeHue,
Kapmoepaguueckuil UCMOUHUK, NAAH.

Key words: cartography, GIS
technologies,  regional  analysis,
cartographic product, demography,
population, cartographic source, plan.

Abstract. Modern mapping
methods are associated with the
development of geographic
information systems and technologies
(GIS). Theoretically, it is based on the
fact that GIS provides a number of
advantages when applied in the field
of population mapping. This article is
devoted to the study of demographic
processes based on GIS technologies
and the role of cartographic methods
in them, enrichment of the content of
demographic series maps and the
development of technology for
creating population maps using GIS
technologies. In the development of
cartography and geoinformatics, the
introduction of new concepts and new
types of maps based on scientific and
practical research, as well as the
creation of digital, electronic and
animated maps.

Acocuni KucMm. ['eoax6Gopot
TU3UMJIADU  JlacTypJiapu €paaMuaa
MaBJIyMOTJIap  0Oasacura  acocuja
UIUTAHUTaH pakKaMJIM Ba BJIEKTPOH
KapTajap SpaTWIAETTaHINTH  Xed
KUMra cap 5mac.  ABBiaM0bop
TABKHUJIAIl  KEPAKKH, paKamIn
KapTajiap Oup HeuTa KapTajaap TU3BUMH
3JIEKTPOH KapTajap OpKaJIu
pUBOXIIAaHAU. by TU3UMHU
Kydugaruua KeJTHpaMu3s: 91eKmpoH
xapmaaa > Cmamucmux kapmaaap >
Jlunamux xapmanap > Pakamau
Kapmaaap > AHUMAUUoOH Kapmaaa >
Hnmepaxmue kapmanap.

JIMHAMUK y3rapyBuaH KapTayap
aHMMAaIlMOH Ba WHTEPAKTUB KapTajap
OwmstaH y3Buil 60fIuK. Pakamiiu kapTa -
Oy KOMITbIOTEp/Ia CaKJIaHAJIUTaH, OUp
€kl OMp HeuTa KapTaJapHU aKC



STTUPAJIUTAH JIUCKPET
MabJIyMOTJIAPHU KaMJIaTaH CTPYKTypa
XHcoOJIaHaIu.

ByryHru kyHra keiu0, pakamiiu
KapTajap KapTrorpauk HUILUIApHU
Te3JIAIITUPUII OMIaH Oupra yaapjaH
doitmananuin VMKOHUATUHI
omupazu. byHial 3JIeKTPOH KapTaiap
neMorpauk TaJKUKOT/IApZa axoJIu
KapTajJapuHU  TY3WIIHH  WIMHUH
acocjamia  TypJau  TaJKUKOTJIap
YTKa3uIlll UMKOHUATUHU Oepagu. (1-
pacm).

DJIEKTPOH KapTasap OMIaH paKaMJIn
KapTayiap y3apo Oup-Oupura sKuH
OysiraH kaprajgapaup. Pakamuiu
KapTaJap 3JIeKTPOH KapTayiap OwiaH
O6up — OUPUHU TYIAUPAIH.

14 3 j XOPA3M BUNOATU OUNANAPU
¥ "'m r* ol E XAPUTACH
i

o

1-pacm. Xopazm suaroamu
ouaaaap kapmacu

Hemorpaduk »Kapa€HyapHU
YMyMJIAIITAPrad  XO0J/ia  pakKaMmJju
KapTaJlapuHU  ApaTUIa  Imaxap,
maxapua Ba KUIUIOKJIAPHUHT
KeHTaUTUpUJITaH MabJIyMOTJIAp
06a3zacu MIAKJUTAHTUPWJIUIIN MYMKHH.
VIHHOBAIMOH TEXHOJIOTUSJIAPHU

JKOPUM KWJITaH XOoJijla JKoWiapjaru
SIHTH MabJIyMOTJIap acOCHJia axXOJIura
TETUIILIN 6yaran CTaTUCTUK
axbopoTJiap KOoWIapAard MyTacajiu
TAlIKWJIOTIAp/IaH OHJIAMH Tap3ujaa
KabysJl KWINII Ba TE€OMabJIyMOTJIAp
O6azacu OwyiaH wuTerpanus KUJIUII
JKoWapZla  axoad — JUHAMHKACHUHU
JOMMHIN paBHINA Ky3aTub Oopui
VMKOHHUHH SIPaTa/In
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Xosupru kyHza 6apua Typaaru

kaprtasiap I'AT  rtexHosorusiapu
acocuza Ty3HIaU Ba OyHza
reonH@opmMmaTuka xamza

KapTorpadUAHUHT ¥3ap0 OOFIUKJIUTH
XaM/la YUFYHJIAIIyBUHU KypUIIUMH3
MyMKUH. J[lemorpaduk KapTajlapHU

ApaTulia KapTorpadus Ba
reonHOOPMaTUKAHUHT y3apo
OOFJIAHUIITUHU KyHuaaru

Oockuwiap/la KYpHUIIUMHU3 MYMKUH
[3]:

» T'AT pacrypnapuga dpazoBuit
Ma’bJIyMOTJIapJIapHU o6utTta
KOOp/IMHATa THU3WMHUra OOFJall Ba
OyH/1a UMPUK MacIITabu Tornorpapuk
KapTajaH QoraTaHUIIL;

» Epau macodazan 30H7J1aIL
MabJIyMOTJIaDUHU xamzja AT
TEeXHOJIOTUSLTIapU/ia
dorimamanmmaguran OomIKa
axbopoTiapHu (CTaTUCTUK, TAXIUIUH
Ba X.K.) KOMIIBIOTED XOTHUpPacura
KUPUTHIIL,

» TAT TEXHOJIOTUACU
Ma’bJIyMOTJIap 6azajlapUHUHT
TapKUOMM KUCMUHU IIAKJUIAHTUPHUII
YIYH MabJyMOTJAPHUHT PaKamJIu
KapTasap KYPUHUILIIA
BEKTOPHU3alUAIIAIIL;

» (¢dazoBui
MaB3yJII  TapKUOWHU
oyiinua 6y1106 YKy,

Hemorpaduk

00bEKTIApHU
KaTJiamiap

JKapa€HJIapHU
Kaprajapaa akc asrrupumzga AT
TEeXHOJIOTUAIAPU JlaCTypJIAPUHUHT
OMMaJIallyBH, axoJu OWIaH OOFJIHK,
KaTop amMajaui  Basudasap  Ba
TAAKUKOTJIADHU aMaira OIIWPUIITra
KapaTujraH JlacTypui
TabMUHOTIAPAUP [9].

Hemorpaduk KapTajlapHU
Ty3UII/Ia WHTeTrpaluusAsIallras,
MyKaMMaJUTUKKa acoCJIaHTaH
reonH@opmManoH TAAKUKOTIIap
HETU3UJIAa WIMHUH FOSUIADHU TaOUK,
STUIN,  axOJUHU  WKTUMOUM -



UKTUCOAMM  JKMXaTJaH  TU3UMJIHA
YpraHuIil UMKOHUSATIAPUHU SAPaTaJIH.
Xyayuiapjiara axoaud OuiaH OOFJIMK
Ba3UAT/IADHU KapTara OJIMIIl SbHU
MHUHTaKajapaa JieMorpaduK XO0JaTHU
TacHU@JIa, XyAyZJiapZaru
JiemMorpaduK >Kapa€HJIapHH TapTHOra
cosimra €paam OepajiuraH 3JIEKTPOH
KapTaJlapHH  sApaTUIl  Ba  yHAA
MHHOBAIIMOH €H/alTyBJIapra
acocJIaHTaH XOJiJa WIMHH TagKHUKOT
ob OOpHUITHM Taka3o 3Taau (2-

2-pacm. Towkenm suaoamu
ouaaaap kapmacu

AJIEKTPOH KapTaJlapHU TY3UIII
METOAMKA Ba YHHUHT TEXHOJIOTHACH
uniab YUKWITYHTa Kajap Kapra
Ty3ull OOCKUWIAapU ¥yTa MypakKkad
J)Kapa€HJIapHU {3 Wuura oJirad [10].
Axun yT™MuIIaa HadakaT
KapTaJJApDHUHT OPUTHHAJIWMHY, S'bHH,
acyl HyCXacMHHU TaMépJalmi, 0anky,
yJIapAiaH Hycxajiap KYyJHUPHUII KapaéHu
XaM acocaH Kysjia baxkapuiaran. Hycxa
OJIMIIJIATH yCYJUIapu UILIa0b YuKWInG
AJIEKTPOH KapTaJlapHU HaIIp STHII Ba

Hycxajiap OJIUIIIA MKOOUH
HaTHKaap 6epMoK/Ia.

3aMoOHaBUU KapTaJlapHU
SpaTHIZIJa JUCTAHIMOH  30H/JIAIIl
MabJIyMOTIapH acocuza
IAaK/UIAHTUPUWITaH (GOTOIIaHIapAaH
doiiananran Ba MaKcaIn
TaKUKOTIIap 01110 OopuIn.

Apartuiran 3JIeKTPOH Ba pakaMiIu

202

KapTaJlapHUHT ad3a/UINKIIaPUHH,
KapTaHU TY3HIII »)KapaeHuza
XaTOJIUKJIAPHU Ky3aTUII Ba Ty3aTHUIIIA
MyaMMOJIapHU Xas KUIHIIAA
KYPUIIUMHU3 MyMKHH.

AT  TexXHOJIOTUAHUHT  DHT
MyXAM TOMOHH IIyHJAKH, Oapua
paKaMJIi MabJIyMOTJIap Tomorpaduk
acociapra Tymupwiaau. by  aca
KapTajapZla MaBXyZ OO0BbeKTJIapHU
TYFpU TacBUPJIAIIA YJIAPHUHT
KOOp/IMHATAaJIapu yCTMa-yCT
TYIIAIIAHYA KYyPUIITUMU3 MyMKHH.

AJIEKTPOH paKaMJIu KapTaJlapHU
Ty3UIll  UIUIapUAa  KaTjlaMJapHHU
gparum  “Layers” opkajim amaira
OIIUPUJIA/IH, yJIap O0OBEKT HOMU OUJIaH
cakJIaHa/H. ArcGIS lactypujia
Oakapwiral WIUIAp HaTWXKajlapu
KapTorpaduxk, CTaTUCTHUK
Ma'bJIyMOTJIap rpadukiIn Ba
’KaZiBaJlap/la CcakJjlaHaJd Ba KaWTa
FOKJIAII MMKOHUATH TYFUJIA]IH.
byryuru  KyHJa ~ MabJIyMOTJIapHU
TYILIAIl Ba HAaTUKAaBUM MabJIyMOTJIap
0a3acMHU MIAK/UIQHTUPUII UILJIapU
ArcGis, MapInfo, Panorama, GeoDraw,
GeoGraph, Atlas Gis, Win Gis, ArcInfo
Ba OoImKa jacTypJjiap acocuaa OJu0
6opuiaMoka [1].

Tagkukotriap OVHm4Ya OJIMHTAH
HaTWKajlap  9JIEKTPOH  MUTpAIlus
KapTaJlapHU TY3WUIIHUHT METOJUKACU
Ba TEXHOJIOTHACHUHU SPATHUII YUYH acoC
cudartuaa onaTaHUIIN.

AJIEKTPOH MUTpanus
KapTaJlapHU TY3UIITHUHT MeTOJAUKaCU
Ba TEXHOJIOTUSICHU:

Murpanusa KapTajJapuHUu
Ty3UII/Ia OupuHYN 6ockuyia
Taléprapjuk UIUIapuja Kyuujaaru
unuiap oaub Gopumnaau. KapramapHu
JloMuxayaml JIeduaraHjga akKCcapusT
XoJtapaa KapTa TapKuOuIa
Ma'bJIYMOTJIADHUHT 3KOMJIAIITUPUIITHU
Hazapza TyTwiagau. JloWumxajsanrHuHT
acocul Makcajjapuzad Oupu -
SIPATUJTUAIIN pekasyalITUPUITaH



KapTaHUHT ¢oUgalaHyBUWIapD YUYH
AQHVK Ba TYIIYHAPJIU aKC STTUPUIUIIU

XUcoOJIaHaIu.
AT za KapTajJapuHu
APATUIITHUHT SHT MyXUM

JKapa€Hiapuziad OupH, MabIyMOTJIap
0azacHHU HILIA0 YMKHUII Ba yJIapHU
TY11upub GopUIll XUCOOIAHA N,

I'AT na dazoBuii Ba arpubyt
MabJIyMOTJIap aCOCHU KOMIIOHEHTJIap
Xxuco01aH1O Oapua dazoBuii-
KOJIJTAHTaH MabJIyMOTJIApHU Y3 WYUTa
osagu: OOBEKTJIADHUHT  TaBcUDH,
TacBUpJIap, PaKaMJIM KapTajap, TasHY
reoJie3us TapMOK MMyHKTJIApU
KOOPJIMHATAJIADUHUHT  KaTaJIOIJIapH
HUFUHINCUIaH HOOpaT.

ATpubyT MabIyMOTIap KAaTOP Ba
yCTYHJIApAAH TAIIKWJI TONraH Oyiuo,
yJap MaxCyC JKaJiBajiap IIakIua
ndogasaHagu. OOBeKTIapHUHT
aTpuOyT KaJBaIapu xap OWpP HYKTa,
€U €KUM MaW/I0H XaKu1ard MabJIlyMOTHU

cakJIauurad Maxcyc daiu
XUCco0JIaHaIn [11]. Yoy
Ma'bJIyMOTJIap Ma*XMyH
reoMabJIyMOTJapHU €KU  (ha30BUM

OOBbEKTIADHUHT MOJIEJINHU TalIKUJI
dTaU.

3aMoHaBUH METO/IJIADUHUHT
PUBOXKJIAHUIIU 'ATHUHT
PUBOKJIAHUIIN OWJIaH OOFJIMKJIUTHHI

bTUPOD 3TraH X0J171a AT
TE€XHOJIOTUAJIADUHUHT axoJu
Kaprorpadusacu coxacuzaa
KYJITaHUJINIIN oup KaH4a
eHTWUIMKJIapra OSpUIIHIL  XaKuJa
Hazapuiu acoCJIaHTaHJIUTUHU

TabkuAab yrcak Oysmamu. ByHu wim
XQOKMUHHUHT KECKUH Y3TapUIlyd Xam/a
HATHKaBUU OakapuiaéTra
HILIapAaru MaxcyJI0TJIap
JKUXO3JIAaHUIITUHN ~ AXIIAJIAHUIINA  Ba
AHUKJINK Jlapakacu OIIUIITHNHU
TabMUHJIAUIN. Makcagiu
tagkukoraa, I'AT texHosorusniapuaa
MUTpanusA  KapTajapHU  Ty3HIIJa
MabJyMoT/iap 0Oa3acMHU  sIpaTHII,
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a’pPOKOCMUK Ba Oolllka MaHOaasapaaH
OJIMHTAaH  MabJIyMOTJap  OPKAJH
JKoMIapaaru y3rapuIiapHu
OIIepaTHUB AHUKJIAI, MOHUTOPUHTUHU
onub Oopum, I'AT TexHOJIOTHUSIApU
Jlactypjapuzal GoujasaHral xoJja,
axoJIu MUTPaIUACU pakamIu
MabJIyMOT/Iap 0Oa3acUHU spaTUII Ba
yJap acocuja KapTajap Ma3MyHUHU
OOMUTHIII xamja I'AT
TEeXHOJIOTHsIapHUIaH doiipananuo
ax0JIM MUTPalUs KapTaJapUHU TY3HUIII
TEXHOJIOTHACUHU HIUIA0 YUKUIITA
UIuIapu oaub 60puiin.

Hemorpaduk »Kapa€HJIapHU
KapTaJIallITUPUIITHHHT 3aMOHaBUH
METOJJIapi  Ba  TEXHOJIOTHUsJIApH,
reonHGOpMaIMOH  KapTara OJIUII,
dazoBuii Ba KapTorpaduk
MO/IeJUTAIIITUPUIIT Ba
BU3YyaJJIAIITUPHUILL AT
TEXHOJIOTUSJIAPHU JacTypJiapy acocua
amasra OIITUPUIIU (3-pacm).

Hemorpaduk wMabiaymoriap 6azacu
ApaTWITaHJIUTU Ba yJap acocuja
KapTajap cepuscu HNIUIA0 YHUKHII,
neMorpapuk Kapa€HJIADHU TaJKUK
KWINIIJIA KapTorpaduK  METOo/JIap
01106 GOpUIIHU.
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3-pacMm Y30€eKUCTOH
Pecny0ankacu owiajiap Kapracu
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Murpanusa KapTaJlapuHU
SApaTUIll, YJapHU KaWTa UIIUIAIL,
Ma'bJIyMOTJIap 6azaapuHu
HIAKJIJIAHTUPUI, VHTerpaIusIal

XaM/la BU3yaJUIAIITHPUII KaOU HITLIap



AT  TexHOJIOTUSICHHHUHT  aCOCHU
Makca/utn Basudamapugan oupu ed
KaOyJT KUJTUH/IH.

Byryaru KyHzia Kaptorpadus
coxacuza SHTHM TeoMHOpPMaIOH
KapTorpapUuAHUHT yCIIyOuiA Ba
TEXHOJIOTUK acreKTIapUHUHT
daoyuruH  AKKOJ  KYPHUIINMU3
MyMKUH [6]. KaprajapHu Ty3uiga
a"Hasiorsim  ycyyuiap  ypHura AT
JlacTypui TAbMUHOTHU acocuza
MabJIyMOTJ/Iap 0a3acUHU Ba SJIEKTPOH
KapTaJlapHU SIPaTUIIl MeTOo/laJlapUHU
reouHdopMaod Kaprorpadpus Ba
reorpaduK axO0OPOT TU3UMJIAPUHUHT
axaMusaTH Karra [18].

AT nmactypiapuHUHT siHA OUp
KaTTa UMKOHUATH IIyHaK!
sSpaTWIaéTraH MHUTpanus KapTacu
yayH Kaprorpaduk acoc Tauepsad
OJIMHCA  CTaTHUCTUK  MabJIyMOTJap
épZlaMuia MaB3y [03acu/IaH MaKCaAIu
KapTajlapuu Te3  Ba  cudariu
TalépJialira UMKOH spaTaju.

Axonmn KapTaJlapuHU aKc
arrupumja I'AT  texnosorussiapu
JlaCTYpJIApUHUHT OMMaJIallyBH, ax0JIH
Ownman  OOFIMK ~ KAaTOp  aMaJIué
Bazudasap Ba TaJIKUKOTJIAPHU aMaJira
OIIUPHINTA KapaTWIraH JIacTypuu
TabMHUHOTIAPAP. Murpanus
’)Kapa€HJIapHU KapTara oJuIga 6apua
CTaTHUCTUK Ba Jajia, BKCIEeIUITUA
Ma'bJIyMOT/IapPHU TY1L1a0 AT
JlacTypJiapuzia MabJIyMOTJIap
0a3acHUHU MIAKUIAHTUPHIIL 3apYyP.

Axon MUTpaAIUsICMHU KapTara
onutna GIS TexHosorusiapu acocuut
BocuTa O6ynb xusmaTr Kuiaaau. byHmaa
Xap Oup Murpanus MabJIyMOTIapu

ajloxyza - ajJoXuia KaTjiamiap/a
udonananagu. GIS pacrypaapuna
Ty3WJITaH paKaMJId KapTa KaTjaamyiapu
acocujia akKCc OTTUpWIraH 0Oapua
MabJIyMOTJap  TaXJIWI  KUJIUHUO,
KeJIa’Kak/ia IIPOTHO3 KapTaJapuHU
aBTOMATHUK paBumiga TY3HUII

VMKOHUATHHU Oepasu [15]. Murpanus
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KapTaJapHU ApaTUI/a GIS
TEXHOJIOTUSAJIAPUHUHT ad3a/IuKIapu
MO/leJIJIapUHH, GIS
TEXHOJIOTUAJIAPUHUHT ad3aJUTUKIAPH,
ymi0y mopesuiapaa - I'AT owmnacura

MaHCYy0  JlacTypUM  TabMUHOTJIAP
acocuza TY3WJITaH MaB3YyJIU
KapTaJJApDHUHT VKyBUYaHJIUTH,

TYIIYHAPJIWJINTH, cudaTHd Ba Iy Kabu
ad3aIuKIapu 3aMOH Tasiabsapura

’)kaBoO  OepUINIMHM  TabMHHJIAIITA
KaTTa 9bTUOOP  KapaTWJITaHJIUTU
OwiaH GesrwIa”Haau.

bynpan TalllKapH,
KapTaJIallTUPHUII »)KapaeHuza
3aMOHAaBUM SHTU TeOMH(OPMAaIOH
KapTorpapusAHUHT yCIIyouii
)KUxaraapu (aos PUBOXKIAHMOK/AA.
ByHza, aHasorsim ycyJuiap ypHUTA
SHTU  DJIEKTPOH  TEeXHOJIOTHUSIAp
acocuzia  SpaTUIl  METO/JIapUHU

aMaJIMETTa JKOPUH KUJINHA OOIILIaH/TH.
AJIEKTPOH KapTaJapHU TY3WUIl Y4YyH
YJIAPHUHT MabJIyMOTIap 0Oa3acuHU
sSpaTUIIA reorpaduk axb0opoT
TU3UMJIAPU MYXUM POJI YitHauau [14].

Murpanus KapTaJlapUuHU
tysumiza AT TexHOJOTUATIApDUHUHT
ad3a/InKIapu - Ty3WJIAE€TTaH
KapTaHUHT dyHKIIMOHALTUTH,
KyJalIury, caMapaJOpJIury,
MOCJIAIIYBUAHJINTH, UXUYAMJINJIUTH Ba
O0IIIKa TOMOHJIAPU HOMOEH OYTUIIINHA
KypcaTaju.

Murpanusaau ndoparoBuu
KapTaJlapHU SIpaTHUIIA
MHTerpanusaaamral, MyKaMMaTUKKA
acocJIaHTaH reonHGOpMaIoH
TaJIKUKOTIIap HeTU3ua WIMUHN
FOSUTIADHU TaAOWK OTHUII, axOJIMHHU
VOKTUMOHUH - HMKTHUCOAUM KHUXATJaH
TU3UMJIA YPraHUIl UMKOHUATIAPUHU
spaTtaju [20].

Xynyniapaa KeyaeTraH
MUTPanus TYFPUCHA aHUK
MabJIyMOTJIAp OJIUII/IA BUJIOAT, TyMaH,
KUNUIOK ¢ykaposap HUFUHJIAPUJIAH
OJIMHTAaH  MabJIyMOTJAap  acocuja



TY3WJITaH Xy Ty I CTaTUCTUKA
OollikapMasapu  MaTepUuaIapuiaH
dorimamanuin Axmy camapa Oepajm.
Murpanus MaB3yCHaru KapTaJlapuHN
TY3HIIl aHYa MypaKKab >kapaéH, YyHKH
OyHAall BakTJa KapTacu TYy3WJIAETTaH
MHHTaKAHUHT pesbedura,
ruziporpaduscura, TPaHCIIOPT
TU3UMJIapHUTa, Ba yerapajgapra Karra
5BTH60D GepHIT I03UM. Y36eKUCTOH A
TY3WJITaH axoJIu MUTPaIUICH
KapTajlapyd acoCcaH KOMILJIEKC Ba YVKYB
aTyiacjaapiaru kKapragap 0yaub, yiaap
Manga macitabau Oysranu cababiu

aHUKJINK Jlapakacu erapau  eb
oynmaiiau [16].

Munrakajgaru JeMmorpaduk
’)Kapa€HJIADHUHT KOPUH  XOJIATUHU
TaBcudIalIurasn KapTajapHU
TY3UIIIA 3apypuil 6apua
MMKOHUATIIapra ara JlaCTypui
TAbMUHOT TaHJIAHAJAHW. TaHylaHTaH
JlacTypun TABMUHOT acocuza
AHUKJIUTH IOKOpW OyiraH Kapra

spaTUIla MabJIyMOTIap Oa3acUHU
aHUK WIIOHWINM MaHOastap OwiaH
TYJAUpUII Tanab aTumaau(4-pacm).

& [T e
N ‘;} y

4-pacm. ArcGIS pacrypaapaa
MabJIyMOTJIAp O0a3acuHU
OoIIKApPUIIX

TagkukoTaapza, GIS
TEeXHOJIOTUACU HEeTU3uza, AeMorpaduk
J)KapaéHJIapHU aKC STTUPYBYU SHTH
aBJ0/i KapTaJapuHU SAPATUITHUHT
SIHTU METOAUKACUHU HUILIa0 YHUKHII
dapypsauru a"ukiaHau. Illymapaan
kenub unkub Kyhumzaru aeMorpadpuk
paKamIn KapTaJlapHU SIpATUII
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TEeXHOJIOTUACH wunuiad uukwigu (5-
pacm).

MUTI'PALIUS KAPTAJIAPHU APATHII TEXHOJIOTUSICH

1-BOCKMY. XYAYIHUHT XOJATUHU YPT AHULI

Pakaman
Ma'h]'lyMOTJ'I
an

V.

Mag:xyn Murpauust
KapTajaapuian KapTaCHHUHT
doiinananum MabJIVMOTJIAD

ol

[rmm—

2-BOCKUY. OB BEKTJIAP TACHU®U BA TAXJINIIN |

S

3-BOCKUY. IAPTJIN BEJITMJIAP TUSUMHWHU

=

4-BOCKHUY. MAB3VJIM KATJIAMJIAPU

5-bOCKUY. KOMIIOHOBKA HIIJTAB YUKHUILT »

V.

Marnan
MabJIyMOTJIAPHH
TaXJIHIH

AatpubdyTt
MabJAYMOTJIAPDHH
'rax;meﬁ piinei

=

V.

Cranjapr 6yiinya
MAPTIN OeJIrHIapHI
MOCTAIITHPHII

IlapTau Gearunap
oubamoTeKacu

V.

Mag3yaun
KaTJIaMJIapHi
JKOMIAIITHPH X

Kaprorpadux
TACBHPHH XOCHJT
KHJIM I

5[5

—

JKOPUIM KMJIMHUIINA BA ®AOJUTAIITUPHALIMIIALL

5-pacm Muzpauyus pakamau
KapmaaapHu apamuwut
mexHoao2uacu

Murparus KapTaJlapUHU
SApaTUIl  TEXHOJOTUSICUHU  KOPUH
ATUIII Ba amaJira OITUPHUIIIATH UIILIap
KeTMa - KETJINTH KyHHuJaruiapaH
nbopar:

1. XyAyAHUHT  MUTPAIuOH
X0JIATUHU YpraHuIIL. Pakamiu
MabJIyMOTJAap TYmaaHub, macodazaH
gogzgiamn  (M3) MaTepuasUiapuHU
*KamMJIaHa Iy Ba MabJIyMOTJIAp
6azasiapu MIAKJUIAHTUPUIA]IN.

2. O6bexTiap TacHudu Ba
TaxIWIN. YOy Kapa€H/ia TyIJIaHTaH
MaBXKyJT aTpuOyTIap  KOMBITIOTED
XOTHPACHUTA KUPUTUJIA/IH.

3. [lTapTyiu Gesruiap THBUMHUHH
nnuiab uwmkuim. bByHpma, wmurpamus




’)Kapa€HJIapHUA TaBcudIaliiuran
maptin  Genarwnap — 6ubsmoTrekacu
sIpaTUJIaIu Ba JIereHaaaap Ty3uIaIu.

4. Kaprauunr MaB3yJIu
KaTjamiaapu OwiaH wunuiam. ByHpa,
MaB3yJIU KaTJIaMJIap TaHJIaHTaH KeTMa
- KeTJIMKJa TYFPU >KOWJIAIITHPUIAIN
Ba KapTorpaduK TacCBUPHU XOCHJI
KWJIHII Ba YyJapHU TaxXpUp KUJIHUIII
WIIUIAPU aMaJITa OIIUPUIIAJH.

5. Humuiap  KeTMa-KeTJIUTru
MyBadpakuATIN amasira
OIIUPWJITAaH/IaH KeWWH KapTaHUHT

KOMIIOHOBKACH HILIA0 YUKWUINO yHU
HaIlIpra TauéepJsall Ba HAIIp KUJIWII
UInuiapu 6akapuiaajuy.

IOxopuaa wunLIab YHKWITaH
axoJin MUTPaUICU pakamIn
KapTaJIapHU SIPATUII TEXHOJIOTUSICH
METO/IUKAaCh  acocujia  MUTpalusd
KapTaJIapuHU SAPATUIl HMKOHUSITH
TYFUJIAU. T'AT JlacTypuiapuga
neMorpaduk  JKapa€HJIADHU  aKc
STTUPYBUM KapTaJapUHU SIPATHUIIJIA
MabJIyMOTJIap pakKamJil KypUHUIITA
KeJITUpUINO, KOMIIBIOTED SKpaHUA
HAMOEH KWINHAAU, S'TbHU Mypakka0
Taxpupuyl  TaU€prapjuk  UILIApU
amasira omupuiaagu. KapranapHu
pakamsam ~— Maxcyc — MocjiaMmasiap
eépaamMuza Kaptorpaduk
MaTepUaIJIapDHU  CKaHepJall yCyJu
OwmaH, KeHuMHTru Oockhyza Sca
pacTpjau MabJyMOTJApPHU BeEKTOpra
alJTaHTUpUINT Uyau Owinad amasra
OITUPHUJIA/U.

Kapranapau  Tysumga — Oup
TU3UMTa TasHTaH XOJIJla HIIl OJub
OopwMIINAAH KeJaub 4YuKuO, UIab
YUKWITaH  pakamJi  KapTaJapHU
SApATUIl  TEXHOJIOTUSCU  DJIEKTPOH
paKamIn axoJIn KapTaJlapuHU
cubatuHu omwupasu. Maxcyc T'AT
JlacTypJiapu Ba KapTorpapuk
TQIKUKOT ycysulapuaaH doiganranut
TY3WITaHJIUTH KapTajiapJiaru
axbopoTyiapHU TaXJIAJT KUJIHIII,
MaB3yJIU KapTaJlapHU SIpATHIII
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AHUKJIUTH Ba TE3JIMTMHU SXIIHJIAII
UMKOHUHU Oepyiu (6-pacm).

6-p;1c.M Muzpayus yxcapaénaap
maxauau

TagKUKOT HIIKAA OJIAUMU3TA
KYUTraH MacajalapHU XaJl JTUIIAA

ArcGis JlacTypui TabMUHOTAH
daipananunau. HOkopuma wumnwrabd
YHKWITAaH pakaMIu JemMorpaduk

KapTaJapHU SPATUII TEXHOJOTHUSACH
HETM3H1/Ia MaB3yJIH KapTaJapHU TY3HUIII
HIIIapU 010 OOpHIIajIH.

XyJaoca. byrynru KyH/1a
MKTUMOUH XaEeTUMU3Jaru
y3rapuIUIapHUHT  IIUAJAT — OwraH

KEUUIITN €xyJ] XU3MaTiap COXaCUHUHT
Te3 ycub 6opuliy, 3 HaBOaTHAa, y3uaa

TypJiA4da XU3MaT KypCaTUIII
COXaJIapuHU KaMmpab oOJiraH €KHd
MyausiH oup COXaHU
PUBOKJIAHUIITUHUHT TypJIH

KYpCaTKUWIAPUHU y3UJa KaM KUJITaH
MaKMyasin (KOMILJIEKC) KapTajap €Ku
Oupop Oup XuU3MAT  KypCATHII
COXAaCUHUHT PUBOKIJIAHUIIT
apaskacHu 0ax0JIOBUM KapTaJapHU
SPAaTUIIHU  3apypaTHd  TYFUJIMOKJA.
Mlynap Owiman Oupra, KeHTPOK
KyJlamMJila axOJIMHUHT Xu3MaTjapra
OynAraH bOXTHUEXJIADU Ba YJIApPHUHT
KOHJIVMPWINIIN JapakacuHU XaMmJia

XyAyAUU  TapKUOWHU  y3uja  aKc
STTUPTraH €KU1 “aXxOJIMHUHT
BXTUEKIIADA — axOoJId >KOUJIAIITyBU
TU3UMJIADH — XHU3MaT KypCaTHUII
Jlapakacu’” YYUTUTH Jloupacua
CUHTETHMK HWIIVIAaHMa KapTajJapHU



SpaTUIl WIMHH-aMaIuN  KUXAT/aH
no13ap6 MacastajgapAaH xucobiaHaau.

IOkopugaruiap OwinaH Owupra,
XO3UPTrU ZlaBpa KYHJQJTUK
XAQETUMU3ra SHTM XU3MaT TypJiapH -
MOJIMSIBUM, UHTEPHET, MOOMIIb ayloKa
XU3MATJIAPUHUHT  JKaJasl KUpHO
KeJUIy OuiaH, yJapHUHT TapKubw,
PHUBOKJIAHUII Jlapaskacu Xamja OyTyH
MaMJIakaT Oyir4Ja, Ba YHUHT aJIOXUjia
MHUHTaKaJIapuJard axBOJHUHHU Y3Ha
aKC OTTHUPYBYH Typ, AHAJIUTHUK Ba

alfHUKCa IIPOTHO3 KapTaJlapHU
SpaTUIl CepBUC (XU3MATIap COXACH)
KapTorpadusACUHUHT nm013apo

MacayiaJlapuiaH X1coOJIaHaIH.
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DUNYO KARTOGRAFIYASIDA MERKATOR PROYEKSIYASINI
O‘RNI VA UNING MATEMATIK HOSIL BO‘LISH ASOSI

Komilov Otabek Anvar o‘g‘li - Toshkent Arxitektura-Qurilish Universiteti

Gematika muhandisligi kafedrasi assistenti

Xalilov Doniyor Baxtiyor o‘g‘li - Toshkent Arxitektura-Qurilish
Universiteti Gematika muhandisligi kafedrasi assistenti

Annatatsiya: Bilamizki yaqgin
yillargacha butun jahon navigatsion
tizimida dunyo xaritasi sifatida
Merkator  proyeksiyasi  ishlatib
kelingan. Bu xaritaning yaratilishi esa
to‘rt yuz yil avvalga borib taqalishi va
shu tort asr ichida bu kartaning
matematik asosi o0z dolzarbligini
yoqotmaganligi va bugungi kundagi
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elektron  kartalarda  ham  bu
proyeksiyadan  foydalanilishi  bu
proyeksiya asosini o‘rganish
kartografik  darslarning  muhim
vazifasi etib  olishi  shartligini
ko‘rsatadi. Ammo bugungi kunda
yurtimiz oliy o‘quv yurtlarida bu
borada beriladigan  ma’lumotlar
sayoz va fundamental emasligi
sababidan bu mavzu haqidagi chet el


http://www.ijitee.org/wp-content/uploads/papers/v9i1S/A10891191S19.pdf
http://www.ijitee.org/wp-content/uploads/papers/v9i1S/A10891191S19.pdf
http://www.ijitee.org/wp-content/uploads/papers/v9i1S/A10891191S19.pdf
http://www.ijitee.org/wp-content/uploads/papers/v9i1S/A10891191S19.pdf

adabiyotlaridagi ma’lumotlarni
chuqurroq o‘rganish va tahlil gilish va
amaliyotga tadbiq etish uchun asos
bilimlarni shay holatga keltirish
muhim deb topildi.

Kalit so‘zlar: Yer shari, yer
ellipsoidi, kenglik, uzoqlik, silindrik
proyeksiya, teng burchakli, bosh
masshtab, masshtab buzilish
koeffitsienti, kosinus, sekont, parallel
aylanasi radiusi, cheksizlik va to‘gri
burchakli koordinata tizimi.

AnHomayus: H3gecmHo, 4mo
do nocaedHux .em  npoexuus
Mepxamopa  ucnoav3osainaco 8
Kauecmee Kapmbvl Mupa 60 8cell
MUpPOB0ll HABU2AUUOHHOL cucmeme.
Tom ¢axkm, umo coszdaHue 3moii

Kapmsl damupyemcs  uUemvlpbMs
cmoaemusamu  Haszad, U 4MO
Mmamemamuueckass OcHog8a  Imoil
Kapmul  He  nomepsaa  ceoell

akmyaabHocmu 3a amu 4emowlpe
cmosemusi, U 4mMoO ama npoexyus
ucnoav3yemces 8 COBPEMEHHbBIX
2/N1eKMPOHHBIX KApmMax, nokasvleaem,
Ymo  u3yyeHue  OCHOBbL  3IMOU
npoexyuu O0O0AMNCHO CMAamMb BaMCHOU
3adauell kapmoepaguueckux ypoKos.
O0Hako 8 c8a3u ¢ mem, UMO
uHgdopmayus, npedocmasasemas no
amomy noeody 8 evlcuux YueOHbIX
3asedeHUAX Hawell CMpaHbl,
nogepxHoCMHa u He
dyHoamenmanvHa, cuumanocy
8QXCHLIM  nod2omosums  6as3oeble
3HaHus O0ana  bOoaee  2ayboxo020
usyueHus u aHaausza uHpopmauuu 8
3apybexcHol aumepamype no OaHHO1
meme U NPUMEHUMb UX HA NpaKkmuxke.

Kaoueevle caoea: 3emHol
wap, 3emHoll 3aauncoud, wupoma,
doazoma, yuauHopuieckas npoexuus,
PAasHOYy201bHAA, 2AABHbIIL macwmao,

KoagpPuyueHm uckaxceHus
Mmacwmaba, KocuHyc, cekaHe, paouyc
napaaneabHo20 Kpyeaq,
OecKoHeuHOCmMb U NPSAMOY204bHASA

cucmema KoopouHam.

209

Abstract: We know that until
recently, the Mercator projection was
used as a world map in the entire
world navigation system. The fact that
the creation of this map dates back
four hundred years, and the fact that
the mathematical basis of this map has
not lost its relevance during these four
centuries, and the fact that this
projection is also used in today's
electronic maps, indicates that
studying the basis of this projection
should be an important task of
cartographic lessons. However, since
the information provided in our
country's higher educational
institutions on this subject is shallow
and not fundamental, it was
considered important to study and
analyze the information in foreign
literature on this topic in more depth
and prepare basic knowledge for
practical application.

Keywords: Globe, Earth
ellipsoid, latitude, longitude,
cylindrical projection, equiangular,
primary scale, scale distortion
coefficient, cosine, secant, radius of a
parallel circle, infinity and
rectangular coordinate system.

Bugungi kunda deyarli barcha

onlayn portallarda hosil qilinib
ommaviy foydalanishga
topshirilayotgan  elektron  kartali

loyihalar, u xoh global miqyosda yoki
Respublika miqyosida bo‘lishidan
qat’iy nazar, Web Merkator Auxiliry to
Sphere proyeksiyasida nashr qilinadi.
Bunda o‘lchangan topografik
syomkalarni to‘g‘ri tushirish masofa va
maydonlarni to‘g‘ri hisoblash uchun
Merkator proyeksiyasi haqida uning
ilmiy asosi va GIS dasturlarida
Merkatorga oftkazishning usullari
haqidagi bilimlarga ega bo‘lish talab
etiladi.

Bundan tashqari dunyo
navigatsion tizimi 17 asrdan buyon



hozirgi kunimizgacha aynan shu
tizimga asoslangani bu proyeksiya
haqidagi  bilimlarning = muhimlik
darajasini oshiradi. Mazkur proyeksiya
1512-1594 yillarda yashab ijod qilgan
Gerardus Merkator tomonidan
mustaqil ravishda ixtiro qilinib, 1569-
yili 21 bo‘linmaga ega bo‘lgan 1,3x2 m
formatdagi katta dunyo xaritasida
namoyish etilgan.

2-rasm. Yer sharida va kartada
saqlanuvchi burchak

* Meridianlar ~ teng  oraliqda
joylashtiriladi

 Parallellar teng  bo‘lmagan
oraligda joylashgan bo‘lib keng oshgan
sari parallel ekvatordan uzogqlashib

boradi
1-rasm. 1569-yildagi dunyoning *Bosh masshtab faqat
Merkator xaritasi ekvatordagina ishlaydi

Loksodramma (rumb) chizigi to‘gTi

chiziq shaklida tasvirlanadi.
Keyinchalik angliyalik matematik

olim Eduard Wright (1558-1615)
proyeksiyaning matematik asosini
ishlab chiqdi va 1599-yilda “secont” lar
giymati bilan ekvatordan paralellar
gancha uzoqlashishini hisoblab chiqdi.

Shu hisob kitoblarga ko‘ra
Merkator  proyeksiyasi = quyidagi
xususiyatlarga ega ekanligi topildi:

» Silindrik proyeksiya

* Teng burchakli

v dllh. AN

romy2
e

yo\l“

(ka2

Yer sharida

Merkator xaritasida

3-rasm. Loksadramma rumb
chizig‘i va katta yarim aylana
yoyi orasidagi farq
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* Perspektivaga ega emas
* Qutblar cheksizlikka intiladi

Qutbiy mintagalarda maydon buzilishi
yuqori daraja

TR,
: Rv o
9 F o f
- i . Yy
./ @neilrkaye 7 \"

7-rasm. Qutbiy mintaqalarda
maydonning buzilishi

5-rasm. Maydon buzilishining
Tissot diagrammasi

Aynan Merkator proyeksiyasi
proyeksiyalar ayniqsa teng burchakli
proyeksiyalar tarixi rivojlanishiga asos
sifatida xizmat qildi. Aynan shu xarita
navigatsiyaning ajralmas  qismiga

aylandi. Bu proyeksiya ekvotorial
mintaqalar uchun xos proyeksiya deb
ham tanlanib USGS tashkiloti Gavai
orollari uchun 1:500 000 ming
masshtabli xaritalarini tuzishda va
shimoliy ekvotorial Tinch okeanini
xaritalashtirishda, Indoneziyaning 1:5
000 000 tektonik xatirasini yaratishda
go‘llanilgan. Keyinchalik veb
navigatsion mobil xaritalar masalan
(Google Map, Yandex Map va bshq)
yaratishda qo‘llanildi.

6-rasm. Google Map Web
Merkator xaritasi

O‘zga sayyoralarning 1:25
000 000 masshtabdagi xarita 1972
yilda USGS ning Flagstaff, Arizona
Astrologiya  markazi  tomonidan
Mariner 9 tomonidan olingan suratlar
yordamida Mars sayyorasi na’'munasini
yaratishda, 1974-yilda Mariner 10
uchirilishi natijasida Merkuriyning
xaritasi tuzildi. 1960-yil boshlarida 1:1

000 000 masshtabda Oyning
ko‘rinadigan tomonining geologik
xaritasini yaratishda, Vayager

missiyasi (1979-81) yillari natijasida
Yupiterning 4 ta Galileo nomidagi va
Saturnning ko‘plab tabiiy yo‘ldoshlari
xaritasi  tuzilishida ham aynan
Merkator proyeksiyasi qo‘llanilgan.



Bilamizki kartografik proyeksiyalash
usullarining shakliga ko‘ra asosan 3
turi mavjud bo‘lib, bular: silindr, konus
va tekislikka proyeksiyalash. Merkator
proyeksiyasi silindrik proyeksiyalar
turkumiga kirib yer shari aylanish o‘qi
bo‘ylab  joylashtirilgan  silindrga
proyeksiyalashdan  hosil  qilinadi.
Ammo oddiy silindrik proyeksiyalar
farqi bu Merkator proyeksiyasining
asosiy magqsadi navigatsiyaga xizmat
qilish bo‘lganligi sababli kartadan
o‘lchangan rumb chizig‘i
(loksodromiya) azimuti bo‘yicha yo‘lga
tushgan kema oz yo‘nalishi bo‘ylab
yakuniy manzilga yetib bora olishi
kerak bo‘lgan. Buning uchun bu azimut
yer sharidagi ayni shu loksodromiya
chizig‘i azimuti bilan to‘liqg mos bo‘lishi,

natijada burchak saqlanishi zarur
bolgan. Buning esa asosiy sharti
parallel va meridianlar bo‘yicha

masshtab buzilish koeffitsienti bir xil
funksiya orqali ifodalanashini taqazo
etadi. Avvalo masshtab koeffitsientini
parallellar bo‘yicha hisoblab olsak.

= = 140 120 100° 80° 60° 40

uringan

Merkator proyeksiyasi

N 60

= 0ddiy silindrik
proyeksiya

7-rasm. Oddiy silindrik
proyeksiyadan Merkator
silindrik kartasini tuzishning
grafik tasviri

Buning uchun avvalo yerning shar
shaklida ofrganish ishlarini olib
boramiz. Ekvator radiusini R va
parallel hosil qgilgan aylana radiusini »
deb belgilab olgan holda, ekvator va

212

biror  kenglik  parallel
uzunliklarini hisoblab olamiz.
Cp =2nR Cp = 2mr

r =Rcos@ Cp = 21R cosp

aylana

Shy

8-rasm. Yer sharida geografik
koordinatalar tasviri

Endi Merkator Kkartasiga agar
to‘gri silindrik deb oladigan bo‘lsak
unda har qanday kenglik paralleli
aylana uzunligini ekvator uzunligiga
tenglashtirilganini ko‘rishimiz
mumKkin.

Ce = Cp
2nR = 2nR cos¢

Demak bundan xulosa olamizki
Merkator kartasida istalgan parallel
aylanasi uzunligi ekvator aylanasi
uzunligdan cos¢ marotaba kichik va
ekvatorga tenglashtirish uchun 1/ cos¢
marotaba kattalashtirish lozim. Bu
masshtab  buzilish  koeffitsientini
beradi. Kartografik proyeksiyadan
bilamizki masstab koeffitsienti Y o‘qi
bo‘yicha masofaning kenglik bo‘yicha
o‘zgarish darajasi hisoblanadi ya’ni
masshtab  buzilishining  kenglikka
bog‘langan funksiyasi m(¢). Bu esa shu

to‘gri  burchakli  shimoliy  (Y)
koordinata  funksiyaning  hosilasi
deganidan y'(¢). Shunda
h=k =y )_dy_ 1
—EEYEY ~de  cosg



bu yerda h -meridian bo‘yicha

masshtabning buzilishi, k-parallel
bo‘yicha masshtab buzilishi.
Kartografik proyeksiyada burchak

saqglanishi uchun esa ikki teng bo‘lishi
zarur. Natijada aslida parallel bo‘yicha
yoy masofaning boshqa parallelga
nisbatan  cho‘zilib  ketishidan, Y
koordinatalar funksiyasini  keltirib
chigarish mumkin bo‘ladi. Masalan
bosh masshtab 1: 50 000 000 bo‘lsa
60° kenglikda masshtab 1: 25 000 000
ga teng bo‘ladi. Qutbga yaginlashgan
sari bu qiymat ortib cheksizlikka
intiladi

Bosh masshtab 1:50 000 000
bo‘lsa

30° kenglikda masshtab faktori

k =1/ cos(30°) = 1.5

45° kenglikda masshtab faktori

k =1/ cos(45°) =1.41

60° kenglikda masshtab faktori

k =1/ cos(60°) =2

80° kenglikda masshtab faktori

k =1/ cos(80°) =5.76

85° kenglikda masshtab faktori

k =1/ cos(85°) =11.5

Shu kengliklardagi xususiy

masshtablarni hisoblang.
Masshtab buzilishi

o

Mana shu hosilaning kerak
aksincha haqiqiy funksiyasini topish
esa bizga kartadagi shimoliy nuqtaning
ekvatordan masofasi yani shu o‘qdagi
koordinatasini beruvchi funksiyasini
beradi. Buning uchun quyidagi ifodani
yechamiz:

Y=fy’(<p)d<p=f -

cosQ

do = fsecqo do =

B J‘secqo (tan @ + sec @) d
B tan ¢ + secop

ftanqosecgo + sec2<pd
tan @ + secop

ifodaga shartli belgilash kiritamiz:

d
- (tan @) = sec® @;

d
—_ = t ;
dx Seco secptan @

(tang +secp) =U
d
a(tanfp + secp) = secptang + sec? ¢
=dU
Y—fldU—l U+C=
= U = ]n =
=In(seco +tanp)+C C=0

Agar Y o‘qini matematik tarzda
shimolga yo‘nalgan deb qarasak
topilgan ifodani quyidagicha yozamiz
I soddalashtiramiz:

l Y =In(sece + tangp) =

1 sing 1+sing
/ T ey
/ COS¢® COSQ cos ¢

<1+sin2%>
=1 —_— =
/ n (p
c0527

° o > | ((cos 2%)2 + (sin 2%)2 + sin 2%)
=In =

KENGLIK
(cos %)2 - (sin %)2

© =~ N W A OO N O O

90

9-rasm. Merkator proyeksiyasi
masshtab buzilish koeffitsienti

m(@) grafigi
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(cos% + sin %)2

n 2 2
(cos %) - (sin %)
(cos(g + sin (ZP) (cos(zp + sin §20) B

=In

(cos% — sin ) (cos + sin )
(cos + sin Q) 51n2
2 2
cos(p cos2 1+ tan2
=l = 7= 5
(c057—51n7) 1_Slng 1—tan7
@ b
cos~ cos
n @
tan—+ + tan+5 T
=In 4n 2(p=ln(tan(—+£));
1—tanZtan27 4 2
3.1 Y Parallellar 85
3.0 j
2.5 80

/

/170

15 /

/ 60
1.0 50
40
. 30
05 20
10
0
0 30 60 90
Kenglik
10-rasm. Merkator proyeksiyasi
izometrik kenglik

Junksiyasining y(¢) grafigi

X o‘qi koordinatasini hisoblash
funksiyasini esa uzoqlik 1 ga bogliq
funksiya deb qarasak unda ekvator
aylana yoy uzunligi formulasiga mos
tushadi:

X=R(A—-1y)

Bunda (12— 1,) - yoy burchagi
Grinvich boshlang‘ich meridian va
nuqta meridian orasidagi burchak
uzoqlik koordinatalari ayirmasiga teng.
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Esda tutingki agar kenglik (¢ =
90°) bo‘lsa  masshtab  buzilish
koeffitsientining giymati cheksiz bo‘lib,
tangensning qiymati ham cheksizlikka
intiladi va Y qiymat ham cheksizlikka

intiladi. Bu esa merkator
proyeksiyasida qutblarni tasvirlash
mumkin emasligi kelib chiqadi.

Shuning uchun Google Map kabi
elektron kartalarda ham Merkator
proyeksiyasi kvadrat holatda
tasvirlanishi uchun maksimal kenglik
¢ = 85,05133° qilib olingan. Bu qiymat
esa quyidagicha hisoblanadi:

Y
Pmax = arctan [sinh (E)]

= arctan[sinh r] = arctan[11.5487]

Maydonning masshtab buzilish
koeffitsienti esa k? ya’ni (sec) %ga
teng bo‘ladi.

Kartadan  oflchangan  to‘g'ri
burchakli koordinatalar orqali teskari
formulalar orqali sharda o‘lchanadigan
¢ va A koordinatalarni topish mumbkin.

1 Y
Q= 5 2 arctan (e R)
= arctan|( sin R

X
/1=_+A.0

R

bu yerda e =2,7182818..,
natural logarifm asosi. Formulalarda
kenglik va uzoqlik burchak giymatlari
radianda berilgan bo‘ladi.

Yuqoridagi shar uchun Keltirib
chigarilgan formulalarning ellipsoid
uchun ham ko‘rib chigsak. Chunki
haqiqiy geodezik hisob kitoblarda
yerning matematik shakli ellipsoid

sifatida  e’tibor qilinadi. Ekvato
bo‘yicha  abscissa  o‘qidagi X
koordinatalarni hisoblash formulasi

deyarli o‘zgarishsiz qoladi, faqatgina



shar radiusi o‘rniga ellipsoid katta

yarim o‘qi (a) giymatidan
foydalaniladi:
P(o,, A)
/.x——?\\.k
T
| —H
]

9-rasm. Yerning shartli
shakli deb gabul qilingan shar
va ellipsoid

X=a(d—- 1)
Shimolga yo‘nalgan Y o‘qida esa
yer ellipsoidining ekssentrisiteti hisobi
kiritiladi:

T @\ /1 —esing
-l 9) (2
an[tan(4+2) 1+ esing

e
2

yoki
a 1+ e sing\ /1 — e sing\°
(e e
2 1 —esinp/\1+ esing
bu yerda a-yer ellipsoidining
ekvotorial radiusi, e-yer ellipsoidining

ekssentrisiteti. Masshtab  buzilish
koeffitsienti esa quyidagi holatga
keladi:
h:k=£IZ§EEE
cos @
X wva Y ofqlari shardan

proyeksiyalangan kabi joylashtiriladi
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va (A1—1,) uzoqgliklarning oraliq
giymati ham bir xil bo‘ladi.

X va Y koordinatalardan
teskarisiga ¢ va A1  geodezik
koordinatalarni topish uchun esa

formula quyidagi shaklga keladi:

T 1—esing
go=§—2arctan t———
(1+esingp’)2

Y
t=ea

!

s
Q =§—2arctant

P
= E + /10

bu yerda e- natural logarifm asosi,
e- yer ellipsoidining ekssentrisiteti

Yuqoridagi barcha formulalar
Ekvator bo‘ylab masshtab o‘zgarmas va
bosh masshtabda ekaniga moslangan.
Shuning uchun ekvatorni standart
parallel deb atasak ham bo‘ladi.
Bundan tashqari yana boshqa
parallellarni ham standart parallel
sifatida qabul qilsak bo‘ladi. U holda
ikkita standart parallelda masshtab
buzilish koeffitsienti 1 ga teng bo‘ladi.

y(9)

in-ﬁ"
‘II’

180G’

-------

T T T T
masofa buzilishi >1
R e iy SRR

o L
masofa buzilishi=1 standart parallel |
| I

180 Sh
T

1 1 | I
masofa buzilishi<1 0
7 T

yipo)

T T
masofa buzilishi=1 standart parallel 1

: yee)

10-rasm. Ikki standartli
silindrik proyeksiya

Merkator proyeksiyasida visual
ko‘rinish deyarli bir xil bo‘ladi.
Faqatgina masshtab buzilish



koeffitsienti endi hamma joy uchun
boshga giymatga ega bo‘ladi. Agar
istalga ¢, va —¢, shimoliy va janubiy
kenglik parallelini standart parallel
sifatida qabul qilsak  yuqorida
keltirilgan X koordinata va masshtab
buzilish formulalariga quyidagicha
o‘zgartirish kiritiladi:

X =R(A— Ay) cos @,
h=k =t
cos ¢
Ellipsoiddan proyeksiyalash
formulalariga esa quyidagicha
o‘zgartirish kiritiladi:

COS
X =a(d—2y) i

J1—e?sin?¢

Y

=aln [tan (%

1—esin
+2) (=)
2/\1 + e sing

X wva Y

e
2 COS (1

J1-eZsinZg
koordinatalardan
teskarisiga ¢ va A1  geodezik
koordinatalarni topish uchun esa
avvalo X va Y qiymatilari yuqoridagi
koeffitsientga bo‘linadi va keyin teskari
hisoblash formulalari ishlatiladi ya’ni:

cos
Y=y — P
J1—e?sin?¢
cos
X=X/ i

J1—e?sin?¢

Xulosa: Merkator proyeksiyasi
navigatsion magsadlar uchun haqiqiy
orientirlash burchagi va kartadagi
orientirlash ~ burchagi  o‘zgarmas
saqlanishi maqgsadiga muvofiq holda
masofa va maydon buzilishi qutblarga
qarab kattalashib boradigan buzilishga
egadir. Shuning uchun haqiqiy masofa
va maydonning o‘lchanishi to‘g‘ridan
to‘g’ri kartadan ilojsiz ekanligi aniq.
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Qutb hududlari esa buzilishning juda
kattaligi sabab hattoki tasvirlanishning
ham iloji yo‘q. Hatto Google Map
kartalarida ham 85.05133° dan
yuqorisi ham tasvirlanmaydi. Bunday
proyeksiyalarning matematik asosini
organish geodezik kartografik fan
bo‘yicha mutaxassislari uchun katta
ahamiyat kasb etadi.
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I'EOI'PA®HNK AXBOPOT TUSUMJIAPUIA KOOPAUHATAJIAP
TU3NMHNHU TAKOMWIIAIITUPUIITHWHI 1JIM BA AMAJINN

AXAMUATHU
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AHHOMauyusA. TI'eoepagux
axbopom musumaapuoa (I'AT)

KoopduHama mMmu3uMAApPUHU MYFpu
mavaaw  8a ONMUMAAAAWMUPUW
6up Heuma maHbaaapdaH OAUH2AH
MABAYMOMAAPHUHS Yy3ayKcu3
uUHmMezpayuLraAWysuU2a UMKOH b6epuo,
2eogaszosuil MaxAunnapHuHa
aHukauau ea UWOHUAUAUSUHU
masmuHaaw O6unav  bupea aHuk
MaiiooH J14084apuHu manab
KuaradueaH macananapoa  myxum
axamuamaa Jea. Koopdunama
musumaapu  kKamoail  6yauwudaH
Kamouil Hasap 2eozspadux
KHcollnauyeHu mexucauxkoa
maceupaaw YyuyH acoc sapamadu,
ammo  ywby Mu3UMHU  MYFpu
mamaaw xyoyo MatildoHUHU Xucobaau

aHukaueuea  bGesocuma  mascup
kunadu. I'AT Oda  xoopduHama
muaumaapuHu

ONMUMAANAWMUPUILHUH2 uamutl

axamuamu Epnune asepuaucu ea
MmypAu npoexyusaapHuHe jauea Xxoc
yexaoeaapu mydgaiinu 103aza
Keaadu2aH O6y3wauwAapHu
kamatimupuwoan ubopam 6ijaca,
amaautl axamusmu aca I'AToa oaub
bopunaduzsan JYauawaapoa wKopu

AQHUKAUKHU —~ MasmMuHaaul  Ouaau
U30X1aHaou. Ywby Mmakoaada
KoopouHamanap MU3UMUHU

ONMUMAANAWMUPUWHUHE UAMUTLL 8a
amaauil axamuamu, YHuHe XYyoyo

MaUdoHUHU  Jadaw — aHukauauza
mascupuHu Kypub uukuw O6unaH
bupeaa UWOHYUAU 2eogasosull
maxAauanapHu  amanza — owupuwl
xamda mypau coxaaapoa uamuil

acocaaHaaH Kkapopaap Kabya
KUAUWHU Kij11a6-Kyssamaauoa
xoopduHamanap  Mu3UMAAPUHUHZ

axamusmu 6amagcun Epumuiea.
Kaaum cysaap: I'eoepagux
axbopom musumaapu,
KoopduHamaaap musumu, Jamym,
CK42, WGS84, UzREF24
AnHomayua.  IIpasuavHblil
8bI00p U onmumu3auus cucmem
KoopouHam 8 2eozpagdureckux
ungopmauuoruuvlx cucmemax (I'HC)
umerom pewarwujee 3HadeHue 04
3adau, mpebyrowux MOUHbBIX
usmeperuil naowadu, obecneuusas
npu amom b6ecnepeboiiHyro
uHmMe2payul0 0aHHHLIX U3 HECKOAbKUX

UCTOYHUKO8 u 2apaHmupys
MoOYHOCMb u HadedxcHoCMb
2e0NpPOCMpPAHCMBEHHO20  aAHAAU3d.
Hesasucumo om 8blOpaHHoIll
cucmembl KOOpOUHaAmM, OHA CAYHCUM
OCHOB011 ons onucaius
2eozpaguueckux 00vexmos Ha

NA0CKOCMU, HO NPABUAbHBIL 8bIOOD
9Moll cucmembl HANPAMYIO BAULEm
Ha4 MOYHOCMb pacuema naowadu
meppumopuu. HayuHoe 3HaueHue
onmumusayuu cucmem koopouHam 8
I'IC 3akawouaemcsa 8 YmeHbUWEeHUU
UCKAJCEHUTl, 8bl3BAHHBLIX KPUBU3HOLIL



3emau u npucywjumu o2paHudeHuUsIMU

PAa3AUHHDBLX npoexuyuil, a
npaxkmuueckoe 3HaueHue
obwvacHsemcea obecneueHuem 8blCOKOlL
mouHocmu usmepeHuil,
svnoanaemvix 68 I'HC. B cmambve
paccmampuearomes HayuHoe u
npaxkmuueckoe 3HaueHue

onmumu3ayuu cucmembsl KoopouHam,
ee 8AUsIHUe HA MOYHOCMb U3MePeHUs
naowaou, a Mmakxie BaMCHOCMb
cucmem KoopouHam 048 noddepicKu
HadexcHO020 2e0npoCmMpPAaHCIMBeHHO20
aHaau3a U NPUHAMUAL  HAYUYHO
000CHOBAHHBIX peuleHUll 8 PA3AUUHBIX
obaacmsx.

Karoueswnte caosa:
2ceozpaguueckue UHPOPMAUUOHHDBLE
cucmembvl, cucmembl KoopouHam,

damym, CK42, WGS84, UzREF24.
Abstract. Proper selection and
optimization of coordinate systems in
geographic information systems (GIS)
are critical for tasks requiring
accurate area measurements, while
ensuring seamless integration of data

from multiple sources and
guaranteeing the accuracy and
reliability of geospatial analysis.

Regardless of the selected coordinate
system, it serves as a basis for
describing geographic features on a
plane, but the correct choice of this
system directly affects the accuracy of
calculating the area of the territory.
The  scientific  significance  of
optimizing coordinate systems in GIS
lies in reducing distortions caused by
the curvature of the Earth and the
inherent limitations of wvarious
projections. The practical importance
is explained by ensuring high
accuracy in the measurements
performed within GIS. The article
discusses the scientific and practical
significance of coordinate system
optimization, its impact on the
accuracy of area measurements, as
well as the importance of coordinate
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systems in supporting reliable
geospatial analysis and making
science-based decisions in various
fields.

Keywords:
information  systems,
systems, datum, SK42,
UzREF24.

Kupwuui. Xo3upru KyH/la
I'eorpaduk axbopot Tuzumiaapu (I'AT)
JleApau  Oapya coxajapaa — KeHT
KYJUIAaHWINO, TaOuWi pecypciapaH
dongananuim  Ba OoIIKapHwIII,
palioHJIAIITUPHIIL, IIaXaPCO3JIUK,
UHQPpATY3WIMIApHA  JIOMHXAJAll,
SKOTU3WMJIAD  MOHHUTOPUHTH  Ba
arpop-MyxuTHH Myxodasa KUIUII
kabu Kymnab coxasapza = MyXUM
TaJKUKOT Bocutacura ammanau. I'AT
HUHT MapKasujaa ¢azosuii
MabJIYMOTJIADHU TYFPU KypCaTHUII Ba
reoa3zoBUil  TaxJ iU KWIHAIITHUHT
QHUKJIUTUHU TabMUHJIAII Macajach
érau. by MacasajJlapHUHT WMXKOOHU
XaJ KWIMHUIIA KOOpPJMHATa TU3UMH
O6wnan Oornuk 6yiub, y Ep 1o3acunu
TEKUCJIUKTa JIOMUXaAJalll Y4IyH acoc
spaTaay. I'AT Jlouuxajapusa
KOOp/IMHATA THU3UMJIADUHU  TYFPHU
TaHJall  Ba  ONTHUMAaJUIAIITHPHUII
reodazoBuil MabJIyMOTJIapHUHT
aHUKJIUTU XaM/la TeoPa30BUH TaxJIUIN
HATWKAJIADUHUHT  UIIOHWINJIUTHHU
TabMUHJIAI UMKOHHUHU Oepaju.

Koopaunaranap TU3UMJIapU
ojaTtaa HUKKUTa acocuu Typra
OyIUHAAU: KOWJIALIYBHU aHUKJIAII
yUyH KEHIJIMK Ba  Y3YHJIUKJaH
dolimamanaguran reorpaduk
KOOpJAWHATajap THU3UMJIApU XaM/jia
MaTeMaTUK MoJe/Uiap  €pjaaMuja
EpHUHT 3rpd CHUPTUHU TEKHCIHUKKA
JIoMUXaJIaiiurad  MpOeKIHUsIIaHTaH
KOOp/IMHATaJIap THU3UMJIApu. byHza
IIPOEKIUsI EPHUHT 5SIPH CHPTUHU
TEKUCJIUKKA aaHTupuo,
MIPOEKIUsIaHTaH KOOpJAUHATAajap
TU3UMHU OuiaH GoUJIaHUII YUVH MOC

geographic
coordinate
WGS84,



xapura MIPOEKIUACUHU 6epu0,
“Georeferencing”, SbPHH paKaMJIH
XapuTa €K a3poPOTOCypPATHUHT UUKHU
KOOpJIMHATA THU3UMHHH  JKOUJAru
XaKUKUH reorpaduk KOOpAWHATAIAP
TU3UMHUTA OoFmaiau [11,17]. By nkkaia
TU3UM Xam Y3UHUHT KaTop
ad3a/TUKIIapy Ba KaMUWIMKJIapura
sra Oyymb, 1yIobanm €KH MaxalIuu

Japakazaru  reoda3oBUU  TaxJIUI
JKapaéHuza KaTTa XaKMAaru
MabJIyMOTJIap TyIlamjlapu OwiaH

unuiamga, Oup Heutra MaHOajapaaH
OJIMHTaH MabJIyMOTJIADHU
OMpJIAIITUPHIIIA y3ura X0C
KUAUHYWINKIAP KeJITHPUO YUKapa i
Ba  HATWXKAJAPHUT  AHUKJIUTUHU
nacauTupuo, reoOMeTpUK
Oy3WJIMIIIADHU KEeJITUPUO YHKAPaJIH.
[IIysuHar y4yyH XxaM KoOOpAuHATa
TU3UMJIADUHH  ONTUMAaJIAIIITHPUII
XaM/ia TYFPU TaHJIalll, y3rapTUPUIILIap
opkayim ($Ha30BUH MabIyMOTJIAPHUHT
aHuK uQOMATaHUIIUHA TabMHUHIIAO,

reodazoBuil TaXJINJJIAPUHUHT
WIIOHWIWJIUTA  Ba  AHUKJIUTUHU
OIIIMPA/IN.

Karra xaxxkmpgaru Typim Xuil
Macitad, gaTymiaap Ba Kaptorpaduk
MpoeKIusIapaaru
reoMabJIyMOTJIADHU TYyIUIAIl, KaklTa
WIJIAIl Ba TYFPU Tax/IWJI KWIHIIIA
reoMa’bJIyMOTJIap 6azacuHU
OOIIKAPHUIII MyXUM axXaMUATTa 9Ira.
Bomikapuill TUBUMUHU TYFPU TaIIKUJI
KWIMAac/laH reoMabJIyMOTIaPHU
MOJEJUIAIITUPUIIL XaMJa WHTerpalius
O6wnan OOFfJIUK MyaMMOJIAPHU XaJl

Kb Oyamatimu  [6]. Kymnamax
yJaapAaH Oupranukaa AT
TEXHOJIOTHsIapHUAA KaTJIaMJIapHU

ycTMa-ycT Kyuub ¢oiiiananuiarasa
JKOMJIAIIYB aHUKJUTHA Ba Yadanuiap
O6yViinya erapjnya aHUK HaTHXKajap
osiuil UMKOHU UyK. 'AT nacrypaapusa
aMmasira OIIUPWIAZAWUTaH aBTOMAaTHUK
KOHBepPTAIHsA JKapa€Hu xap JOUM XaM
JKOUJIANlyB aHUKJIUK  Jlapa*KaCUHU
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TAbPMHUHJIAIl Y4YyH €Tapjyd 5Mac Ba

AHUKJINKHU TabMUHJIAII YUYyH
KyIIuMya aMasulapHu Tanab Kuiagu
[4, 71

I'AT TEXHOJIOTUAIapHU

PHUBOKJIAHUIIA JaBOM BTHINH OWUIaH

Oupra MabJIyMOTJIAp TYIUIAMJIApH
XQKMU opTHo, ToOOpa
Mypakkabiamub OopMokza. Yoy

Ba3UATAA ONTHUMAaJ KOOpJIMHATasap
TU3UMHUHHM TaHJIalll 3apypaTu sAHaja
non3apb axamuAT kKacO 5THO, YHUHT
WIMHH Ba aMaJIuld axaMHUSATUHU
omupaau. KoopanHaTta TU3UMIapUHU
onTuMasutamTupuiia Ep cuptuHuU
TEKUCJINKKA JIOMHXaJallla o3ara
KeJlauraH Oy3WINIIIApHU
KaMauTupuil Ba (pa30BUU aHUK/IUKHU
OIIUPHUINI  Macajajapura 3bTHUOOP
KapaTuil 3apyp. AMajiuil TOMOH/IaH
KOOp/IMHATAaJIap TU3UMJIADUHU
ONITUMAJUIALITUPHUILIL I'AT
1aTGOpMaJIapUHUHT y3apo
Ouprajiukaa UIUIall WMKOHUATAHU
KeHTauTUpaay, oy TypJIu
MaHbasapaad OJIMHTaH
MabJIyMOTJIapHU Y3JIYKCHU3
WHTEeTpaIusiiaIl Ba I0KOpU
camapajiopiuk OunadH reogas3oBuUi
Tax/ I KWJIUIT WMKOHHUHH Oepajiu.

Koopamnara TU3UMUHHU
ONTUMAJUIAIITUPUIII  MyXUMJIMTUTA
Kapamai, Oy JkapaéHHH amMaJra

omupuIl Mypakkab Basuda 6yamb
KOJIMOKJa. ByHWHr acocuii cababu
Hadakar Teoda30BUNl  Ha3apUAHU
YyKyp TYUIYHUIIHU, Oajaku yuly
HAa3apUsAHU aAMaJIMET/Ia camMapasu
KyJLIall y4yH TEXHUK TaKpUOAHU xaM
Tas1ab Kuaaau.

Xankapo Ttaxkpubama T'AT Ba
Cywpuii Wyag01 r106am HaBUTAITUOH
tusumnapu (CUTHT) Ep caiiépacu
XaM/la yHra OuJi TeOMabJIyMOTHH
y3upma wmyskaccamsamTupran 6ymauo,
yJiap TapTHUOTa COJIMHTAH KOOpJIMHATa
TU3UMJIApU acocuja spaTwiaau. by
epZia TypJiu XU TU3UMJIADHUHT ¥3apo



axb0poT MabJIyMOTJIap
QJIMAIIUHYBH  KOOPJIMHATAIAPHUHT
¥3apo TpaHcgopMaIus aIrOpuTMIIapu

Ba

acocuza amanra owmupwiagu. Iy
cababiiu KOOpAWHATAJIapHU
Y3rapTUPHUIITHUHT MaTeMaTHhK
JKapa€Hu, IIYHUHT/EK,
TpaHcdopManusa  MapaMeTpJapuHU
XUCo0IaII ycyJutapu baTadcur

TaIKUKOTIApHU Tayiab Kuiaau [5,15].
CHUTHT TexHOJOTMSICH KaiTa
nnuram xu3Mmatriaapu Ba I'AT taxyinn
BOCUTaJIapUZiaH  Tobopa  KyIpPOK
dorananuin GazoBUN MabJIyMOTIAP
omag ULUIAdUTaH
MyTaxaccHucaapaaH TypJIU
MaHOasIapy/IaH OJIMHTAH Ba TYPJIU XUJT
Maxa/UIni, MWUIMH XaMmaa Ij1o0as
JlaTymiapra OOFJIaHTaH
reoMabJIyMOTJIap TYFPUCH/IA Xabapaop
oynumHN Tanab kwiaaau. MyHTasam
paBuizia, $Ga3zoBUM MabJIyMOTJIApHU
TaxJINJI KWINII YIyH KaTTa XaKMaru
reoMa’bJIyMOTJIap TyIIaMJIapU/IaH
y3apo UHTErpaIus OpKa/Iu
doitmananuin kepak. Yoy kapaénia
KyTI1a0 JaTymMmiapra MypoOXKaar
kwinHaau. lIyHUHT yuyH OyTryHTH
KYH/a KYJUIQHWIAETTaH TYpJIU XWJI
KOOpAWHAaTa TU3UMJIAPH,
reoOMabJIyMOT/IADUHU AHUK TYIIYHHUIII

Ba yJap ypTacujaru  TeTHIILIU
yarapuiiap acocuza dazoBuit
MabJIYMOTJIADHU  TaXJIWJI  KUJIHIII

Basudasapusa IOKOPU AHUKJIUKIATU
cudarim HaTHUKIApHU OJIMII YYyH
KOOpAVHATAJIAPHUHT y3apo
Tpa"Hchopmarnus aJITOPUTMJIIAPHU
CUHYKOBJIUK OWIaH Kypub YUKHUII
VIyH B3apypATH TyfFwiaau [10, 12].

®azoBuil MabJIYMOTIAP, YJAAPHUHT
QHUKJIUTU  yJaJall  JKapaéHu  Ba

KOOp/AMHATa TUBUMHWHU TaHJIaIl OMIaH
y3Bul 6ofaHraH. I'eorpaduk axo6opor
TU3UMJIApU Ba MWULIMKA  (Ha30BUM
MabJIyMOTIap UHPPATYy3UIMacHu YIyH
acoc cudaruma 106anm GazoBUU
MabJIyMOTJIap MOJIeJTUIaH
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dorimananuia dazoBuit
MabJIyMOTJIapHU aHUKPOK TaCBUPJIAII
Tasab sTunanu [8, 3].
I'eomabiaymotiapaan

Oupranukaa ¢ougaaHWITaHaa Oup
HeuTa JaTymjiap Makcaj Ba Bazudara
Kapab OwuTra sroHa KOOpJHHaTa
TU3UMUTA V3TaPTUPUJIHIIA MYMKHH.
ByHu amasira OIupuIl YIyH MaKCcaJIu
SITOHA KOOPJAWHATa THU3UMUHU KaOyJl
KWINII Kepak Ba kynuHua WGS84
KOOpJIMHATAJIap TU3UMH YIIOy TH3UM

cudaruaa KaOy1 KUJTMHA/IH.
Koopaunara TU3UMUHU
y3rapTUpUINIIIA Oorrka
matymiaapHuHr WGS84  HucOaraH
YTUINI ~ [MapaMeTpJapuHU  aHUKJIAII

Kepak. Y0y napaMeTpsapHu OyryHTU
KyHJaru MaBXKYy/| I'AT
JlacTypJiapuiaru KOOpZIMHATaJIap
TU3UMU 6a3acura MHTerpamus KUl
MyMKUH Ba yJjap Yy3rapTUpUIILIAD
»KapaeHuaa aBTOMATJIAIITUPUIII
UMKOHUHU Oepazm [12].

I'AT pactypuii TAabMHUHOT UIILIA0
YUKAPYBUWIApU y371apUHUHT
KOoOp/IuHATa TU3UMHU Oazamapusa
KOOpZIUHATa THU3UM KOHQUTypauusd
daivutapuan Takaug Kuwiagu. Yiaap

reoMa’bJIyMOT/IapHU WGS-84
KOOp/IMHATa TU3UMU/IAH YT
rapameTrpJsapu OpKaIu Oo1rka

KOOp/IUHATa TU3UMHIa KOHBEPTAIUSA
KWIUII UMKOHUHU Oepazau. [y 6mnan
Oupra, doiaaHyBUYNIap MaxXaJlJTUU
KOOpZIMHATa TU3UMJIApU YUyH
MaBJIyMOTJIap 0a3acMHU  SPATHIIL,
TYFPUZAH-TYFPU Tpa"copmanusa
KWJIUII UMKOHUHU OepyBUYU JaCTypUU
TAbMUHOT YIyH MabJIyMOTJIap
6azacuHU makanTupuil xamaa AT
Jla YpHATWITaH MapaMeTpjapra TyFpu
KeJIMaluraH IlapaMeTpJap acocuja
Oapua KoOpAWHATA TU3UMJIAPU YUYH
MabJIyMOTJIapHU IIAKJUIAHTUPUIIL
YIYH MabJIyMOTJIap HapaMeTpJIapUuHU
MyCTaKWJI paBUIIa XucoOJaniapyu Ba
terunuin AT pacTypuil TabMHUHOTH



YUyH KOOpJIMHATa TU3UM (aiyIapuHu
TYFPU SAPATUIIHU OWIUILIAPU JIO3UM
[14].

Mwinuii reorpadus axbopoT
tusumu  (MT'AT), froHa gaBjaT
KaJlacTpjlapd  THU3UMUHU  SPATHUII
XamMjla JKOPUM  KHJIWII, MaB3yJIH
KaJlacTp  XapUTaJlapuHU uIiad
YHKAPHUII  MaKcaauaa V36exncron
Pecniybiukacu xynyauaa 1984 duiru
KoopauHaTajap OyTyH:KaxOH I'e0/1e3us
tusumu (WGS-84) Ba koopauHaTasiap
XaJIKapo reolleHTpuK Tu3uM - I'TRS Hu
KyJUlaml — xamjla  yJapZlaH = OYHK
doiipasaHuITHN TAbMUHIAT OyiHuYa
KaTop 4opa Tajmbupiap osub Oopuir
OesrmiaHrat [1].

Mamiakatumusga  «Pakamiim
V36ekucron - 2030» CTpaTerHACHHU
caMapaii aMajira OIIMPHII, >KaMoaT
TPAHCIIOPTHU Ba KOMMYHAJI
vHpaTy3usIMaHu  OOIIKAPUIITHUHT
axbopoT TU3UMUHU SIpATHIIL,
DKTUMOUU COXAaHU pPaKaMJIAIITHPHUIII
Ba YHIAru MabJIyMOTJIap
UIIOHWIWJIUTUHU aXO0OPOT TU3UMJIAPU
ouan MHTEerpausiairas
TeONOPTAJITHU HINTa TYIIUPUII MYXUM
Bazudaapsan oupu xucobanaau [2].
[Ily Owman Oupra KOOpJMHATA
TU3UMJIADUHHU  OITHMAJLIAIIITHPHII
TaOUWH, MXKTUMOMM Ba  HILIab
YHKAPUII KYWH TU3UMJIADUHUHT ¥3apO
VHTETPAUACUHU  YHFYHJIAIITHPHIII,
XyAyAun peKaJalliTUPHLIL,
IIIaXaPCO3JIUK XYXKKaTJIapUHHU HIILITA0
YHKUII, KaJacTp TU3UMH IOPUTHII

xamja XyAyAIapHU 6apxapop
PUBOXKIIAHTUPUILL MakKcaguaa
pakamyii  Gas3oBUHM  MabIyMOTJIap

vHPpaTy3wIMaJapuHd JIoMUxaJani,
TEKITUPHUIN, SHTWIANl Ba aMaJui
dotimananuia XaM MYyXUM
axamusTra sra [13, 16].

®da3oBuili  MaBIYMOTIADHUHT
Kapop KaOysl KWIWIIJIATH axaMUsITH
reorpaduk axO0oOpoOT TU3UMJIApUTA
OyaraH SXTUEKHU omupubd 6opMoxIa
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XaM/la aMaJIui BasudasapHu equllia

AT  épmamupa  mabaym  Oup
KOOpJIMHATa TU3UMHUZA spaTUIraH
3JIEKTPOH-PaKAMIIU XapuTajap/iaH

KeHT GoHaaHuIl Tanab KUJIUMHAJIH.
Bynzma Typim xwin  MaHOasmapiaH
OJIMHTAaH MabJIyMOTJIAapAaH  ¥3apo
uHTerpamusa acocuza QdouiaTaHUIIL
HMKOHUATH MYXUM aXaMUAT Kach
artazm [9].

Koopaunara TU3UMJIADUHU
ONTUMAJUIAIITHPHUIII reorpaduk
axoopor tTusumiapu (I'AT) moupacuza
Oarkapuiagura’ yganuiapHUHT
QHUKJIUTH Ba  UINIOHWIWJIUTUHU
TabMUHJIAIITA épam Oepajim.
XynynHu aQHUK, yrgamr Ep
pecypciapuHu OOIIKAPUIIIT Ba
IIaXapCoO3JIUKJIaH TOPTHO  arpod-
MyXAT MOHHUTOPUHTH Ba KHIIUIOK,
XyoKaJaururada OysraH — coxasjapjaa
MyXAM axaMusaTra osra. Terunum
KOOpMHaTAasIap TU3UMUHU
ONTUMAJUIAIITHPHUII Ba TYFPU TaHJIAII,
aliHMKca KaTTa €KH  Mypakkal
MaKJara  reorpaduk  Xyayasapaa
Oakapuirad MaUI0H
XUCOOJIAITADHUHT QHUKJIUTUTA
ce3wapsu Jlapakazia TabCUP
KypcaTaju.

TaaKuKOT MaTepua/Luiapyu Ba
ycy/Liapu

Xankapo reo/ie3us Ba
reopusnka acconuanusAacu oo
accambuiesicu Ep callépacuHu

Kaptorpaduk TacBUpJAIl Ba VYHAA
reo/ie3usl YJIYOBJIApUHHU OakapHIIia
GRS80 snunconaugan
dolimamaHuIHU TaBCcUsA 3TraH Oyuo,
TAT xamza CUTHT ymby saumncouara
acocsanaran WGS84 nmatymu acocujsia
TapTUOTa COJIMHTaH.
MawmstakatuMmusza sca [lyakoso
42 Ba WGS84  pmarymiapupan
dorigaann6 Mwuanuii  reorpadusd
axbopor Tm3umu xampaa Kazactp Ba
KyuMac MYJIKJIADHU pyiixaraax
YTKa3UII YUyH MyJD>KaJJIaHTaH



VHTErPaluoH UZKAD axb0poT
TU3UMJIapU U111a0 YHMKWJITAH.
TagkukoT agaBomuza yiiby ax6opoT
TU3UMJIAPUHUHT O0azaBUl
KapTorpadUK acoCMHU TaH€EpJsall Ba
MeTaMabJIyMOTIaPUHU

IaKJaHTUPHUIIAA doliaTaHUIaETraH
JlaTyMIap xamjia yJapHUHT
TpaHcopMalus JKapa€éHu TaxJIII
KWINHUO, amanja doitanaHuaaéTran
TEXHOJIOTUK CXeMa TY3WIaH (1-cxeMa).

WGss4

Kazacrp
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7 mapanmetpr
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reoiesns UTM
TapPMOTH
Cyparan
Gornam

L 4
leonesia
3HIIALITHPHLL
¥ A
Tonorpadux
Oprodotonmanlypura pa niar
¥
<>

1-cxema. Y3b6exucmon
Pecnyo6auxkacuda I'AT
apamuwoda koopouHama
musumaapuoaH
doildaraHuwHuHZ amaadazu
MEexXHO02UK cxemacu

UTM OprooTonmaH,

TenLMepTITHTIT,
7 mapameTpy

TennmepTiHnT,

—
7 mapamerpr

Yuiby TEXHOJIOTHK cxema
reorpaduk ax00poT TU3UMJIAPU YUYH
O6azaBuii  Kaprorpamk acoc Ba
pakamun xapuTtasuap gactiab [1ysikoBo
42 pgarymuza Apatuiaub  cyHTpa
CenbMepTHUHT 77 TTapaMeTPU acochjia
WGS84 JIATyMUTa, IIyHUHTJIEK
CUTHT yckyHacuzia reojie3us yirdari
uniapu WGS84 matymuzaa yiauanHuo,

cyarpa IlyikoBo 42  parymura
TpaHchopMaIusa KWINII Ba TYypJIH
JlaTymuiapaad TapTUOCH3
dotimamanutn X0J1aTJaapu
MaBKy/IJTUTHHH KYPCaTaH.

ArcGIS lactypuzia OazaBun
kapTorpaduk acoc Ba PpakaMJIHA

xapuranap CK-42 parymupan UTM
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WGS 84 parymura yrraswiaraszia,
reorpaduk KOOpAWHATAIAD CUJKUIIHA
OmtaH oupra, MaUJOHIADHUHT
y3rapumuvHu ~ Kypuir MyMKUH  (1-
JKaBaJI).

I'eomabaymoriaapau CK-42 nan
UTM WGS84 ra yTkasraHaaru

CIJI;KHII Ba MaWI0OH Y3rapuIIu
KYPCATKUYWIAPUHUHT TaXIUJIN

KypcaTknunap
0 30ma 1 30na 2 30Ha 3 30Ha
Koopaun
aranap X
CHILKHIIT 4,552 8,100 2,315 24,009
H, MeTp
Y
89,211 78,299 66,972 54,473
Maiigon  y3rapuium,
rekTap 9 17
055,525 152,065 8 867,555 319,589
Maiinon
y3rapuum, -9 -17 R 8| -
rextap 055,525 | 152,065 | 867555 | 319,589
Jlemaxk CK-42 JaTymMuaa
ApaTWJIraH paKaMJId XapUTaJlapHHU
UTM WGS84 JlaTyMura
TpaHcdopMaIus KWJIUHTaHa

reorpaduK KOOpAMHATAJIAp 30HAJAp

byinua 89, 78, 67, 54 wMerpra
CHJI’KUTaH Ba Y30eKHUCTOH
PecryGiukacuHUHT YMyMHU

MaUJIOHUHU yJIdalll HaTu»Kacu 35395
rekTapra KaMaWraHUHU KYpUIIIUMU3

MYMKWH.

CK-42 JaTyMU/aH
WGS84/Pseudo-Mercator  gatymura
reOM'bJIyMOTJIap TpaHcdopmanus

KWINHTaH/la KyWuJard HaTuKajzap
osinHTaH (2-aaBaj).
WGS84/Pseudo-Mercator

JlatyMmujia reorpaduk KOOpAWHATAIAD
3oHasap 6ynuua 89, 78, 67, 54 meTpra
CHJKUTaH Ba V36exucron
PecryGiinkacMHUHT yMyMUN MalioHU
35 0912 693,19 TeKrapra Kyuo
XUCOOJIQaHUIIIU ~ Ky3aTWiIraH. Yoy
Tax/ I HaTwkanapu Oyinua, CK 42
marymuzman, UTM WGS 84 Ba



WGS84/Pseudo-Mercator

JlaTyMJIapura reoMabJIyMOTJIap
TpaHchopmanus KHUJIMHTaH/1a
KOOpZIMHATAJIAp CUJIKUIIU DJIUIICOUT,
Vauamiapu — Ba  TpaHchopMamus
IapaMeTpJiapura, Mau0H Ba

V3YHJIMKHUHT yIdamyiapy y3TapuIld
aca KaOysm KWIMHTAH KapTorpaduk
JlaTyM IapaMeTpJapura 0OfJIUK JieraH
XyJiocara KeJuH/IH.
I'eomabaymoriaapau CK-42 nan
WGS84/Pseudo-Mercator ra
yTKasraHJaru CUJIKHII Ba
MaM/OH y3rapuuiu
KYPCATKHWIAPWHUHT TaXJINJIN

Kypcar

KH4JIap 0 30Ha 1 30Ha 2 30Ha 3 30Ha

K

oopaMHATAIAp X 4,552 8,100 2,315 24,009

CHJLKM N,

MeTp Y

89,211 78,299 66,972 54,473

Maiino + + 4 4

H y3rapumm, rextap | 10 418 248,3 (17 280 048,68 |7 912 991,66 301 404,55

TagKMKOT HaTHU:KajJIapu Ba
MyXOKaMacH.

TagKUKOT HaTUKajJIapu LIyHU
KYpCaTAUKH, aKcapuAr AT
MyTaxacCuCIapu KOOp/IMHATAasIap
TpaHchopMaIUACUHI amajira
omMpuIl yuyyH Xajakapo HedT Ba ras
accolanusICUHUHT reoMaTukKa
KYMUTaCH (IOGP) TOMOHU/JAH
oputuinaaurad  EPSG  (European
Petroleum Survey Group) reonmesus
KOOp/IMHATAaJIap 6azacumaH
doninananaau. Ilynunrgexk EPSG
O6azacuzma 2025 ¥Hwa deBpan ouH
X0JIaTh OYHH4a 55 Ta 3JIUIICOus, 936 Ta
JaTyM ~ IapaMeTpJjapu  pyhxatra
oJuHTaH Oyaub, Oy MabJIyMOT/Iap
b6azacuzman Oapua [I'AT nactypuii
TaAbMHUHOTJIAD Ba CUTHT YCKyHas1apu
nnu1ab YUKyBYUIap KeHr Qoiiananub
KEeJIMOK/IA.

EPSG 6azacupa pyixaTra OJIMHTaH
marymsiapzad  oijasaHuI - KyAa
Kynaii Ba (Qoiijanu Oyaumm OuiaH
Oupra, AaTyMJapHU HOTYFPU TaHJIAII
AT TU3UMJIApULA
reoMabJIyMOTJIAPHU y3apo
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UHTerpanus acocuza GoUgaTaHUIII
’Kapa€Hua JKy/la Karra MyaMmoJiap
OmtaH Oupra reOMETPHUK
Oy3WIUIIIapHU XaM KeJITUpUoO
YUKAPHUIIIN MYMKHH. Kytinpgaru
pacmiapnaa ymby xoJatjaapj/ia o3ara
KeJIaAural MaWJAOHHUHT  y3rapuo
ket (1a-pacm) €ku AT pgactypuii
TabMUHOTJIAp/IA matymiapaaH
TapTuOCu3 donaraHuIl oKubaTuma 2
ta [T'AT pmactypuii  TabMHUHOTA
Tall€psiaHraH OPTO(OTOIIaHJIAPHUHT
¥3apo MOC KeJIMaCJIUTH, SbHU CUIKUIO
KETUIIINHU (16-pacm) MU COJT
KEJITUPUIIINMU3 MyMKHH.

a 0
1-pacm. I'AT apamuwda
JdamymaapoaH mapmuoécu3
doildaranurzanda rzaza
Keaz2aM xoaamaap

Ymby myammosiapau 6aprapad
KWJIHII MakKcajiuaa MyainudaapHUHT
Kagactp arenTsiiuruHuHT PecmyGivka
asporeozie3vsi ~ Mapkasujga om0
Oopran TaAKUKOTJIApW HaTWXKACHU/A,
T'AT TEeXHOJIOTUAIapUaa
reoMabJIyMOT/Iap OWIaH UIUIAIT YIYH
V36ekucron xymymura moc UZGD2024
reorpaduk KOOpAUHAaTaIap
napamerpiaapu Ba UZREF24 Tyrpu
OypuakJi KOOp/IMHATa MapaMeTpJiapu
uniab YuKwigu. Yoy mapamerpsap
MaMJIaKaTUMH3/a JIaBJIaT KOOpAUHATA

TU3HUMHJA MIaKJJIAaHTUPUJITaH
reoMab/JayMOTJIapHU XaJIKapo
KoopAuHaTa THU3HUMUTI'a

TpaHcopManusa KUIUII HMKOHHHHU
Oepam.



UZGD2024

UzREF24 AP GNSS CORS UzREF24

Ja—
s anmpr

oz reogessr aractp coenmaca

Tapnorm

Tonarpadges z sprrana
T

Cyparsms Gormam

Mesnar Tonorpaes 4

KT Pseudo Mercator
XApHTATapK Ba TITaHITapK -— — _

v

2-cxema. Y36exucmon
Pecnyo6auxacuda I'AT da
KoopouHama musumaapuoaH
doiidaranuwu yuynH maxkaudgp
IMuraémeaH stH2u MexHOA02UK
cxema

[y 6wnan 6upra TagKUKOTIIAp
JaBOMU/Ia  OJIMHTaH TaxJIWiI  Ba
SPUINIITAH HaTHXKajapra TasHuoO,
V36exucron Pecriy6nukacuma TAT nma

KOOp/iHaTa THU3UMJIapUIaH
dorianaHUITHUHT aMasigaru
TEXHOJIOTUK CXEeMaCUHUHT
ONTUMAJIJTAIITUPUJITaH BapUaHTHU
Takaug  KWIMHAA  XaMmjia  SHTHU

JaTymaH GoualaHuIl HUMKOHHUATH

sspaTuaau (2-cxema).
OnruMasuialITUPUIITaH

TEXHOJIOTUK cxema acocuza MI'AT Ba

UZKAD TU3UMJIAPUA YUYyH
TaliépyiaHaéTran  OGapua  Typjaru
reoMabJIyMOTJIap, 6azaBuil
Kaprorpadux MaxCyJI0TyIap Ba
MeTaMabJIyMOT/Jap TaWépsam xamja
STHTHJIAIIT ’)Kapa€nsiapujia
capdbaHaural BaKT KHCKAPHUIIHA

Ownman Owupra, osub OopuaguraH
VIYOBJIADHUHT AHUKJIUTH OWp Heua

60p opTaau.
Mwuni JlaTyMJaH
doiipananuin  reorpaguk  ax00pOT

TU3UMJIADU MaxCYJIOTJIADUHU SATOHA
KOOpZIMHATa TU3UMHAA Oakapuill
6unaH Oupra, AaBjaT cTaHAapTIapUaa
Kabysl KWIMHraH Yadamyapra Moc,
OMMa y4yH OYHUK, Oapua Ba3UpJIMK Ba

uzopaaap TOMOHU/IAH
Tall€pyiaHaETTaH MaxCyJI0TJIapHU
MHTErpalus KWIUIIZAri
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MyaMMoJIapHu  Gaprapad — aTHII

UMKOHUSTUHH Oepajiu.

I'eomabaymoriiapau CK42 nan
UzREF24 ra yrkasraHaaru
CIJIKUII Ba MaUIOH Y3rapuIIu
KYPCATKUYWIAPUHUHT TaXIUJIN

3-KaaBaJI
Kypcarkuwiap
0 30Ha 130Ha 2 30Ha 3 30Ha
Koopau
Hatasap | X
CHULKU 4,552 8,100 2,315 24,009
1,
Merp
Y
89,211 78,299 66,972 54,473
Maiigon
yarapuim, rekrap
o o ,0 o
Ymby  xazBanjaH KypUHUO
TypPUOUKY, CK-42 laTyMU/IaH

UzREF24 patymura reomabjymMOTIap
TpaHchopMaIusa KapaéHU >KOUHUHT
TeOIeHTPUK KOOpAWHATaJIapu
Xankapo Treofie3us Ba reodusuka
acconpanusacu Oomr  accambsiesscu
taBcusAcura wmoc pasumzga GRS80

sauncouguna WGS84  pmatymwura,
IIyHUHJIEK  MaWJIOH Ba  TOMOH
yaamiaapu CK-42 JIaTyMU

yogamsapura MocC paBUIIZa amasra
omMpuIrad 0yub, Mal/I0H Y3rapUIu
OmtaH OOFJINK XaTOJIUKJIAP UK.
IpUILINIITaH HaTHKajiap Ep
pecypciapuHu OOIIKApWUIII,
IIaXapPCO3JIVK, aTpod-MyXUT
MOHUTOPHUHTH Ba KUIILIOK XYy KaJIUTH,
pecypciiapHu  OOLIKApUIL,  XYAYZ
MaWOHWHY aHUK, YJTJall KaOu aMaTui
Macajajapaa XaMa I'AT
TEeXHOJIOTHsIapUTa acoCJIaHUJITaH
camapajii KapopJap KaOyJs KWIHIIia
MyXUM axaMusT kKaco sraau. Terunuim

KOOpAMHaTaaap TU3UMHU Ba
MMPOEKIUACUHHA TaHsao, I'AT
doligasanyBunapu MaWJIoH Yirdar
QHUKJIUTUHU  OIIUPUIINHN,  XUCOO-
KUTOOIap/iaru XaTOJINKJIAPDHU
KaMauTUPUIIU sBa3ura



palloOHJIAIITUPUII, €p pecypcaapuiaH
dotimananuin Ba OommkKapuil, arpod-
MyXHUTHH Oaxosiam Kabum MyxXuM
BazudajapHu amajra OIIUPHUIIHHA
UIIOHYTH HaTH>Kaap OowtaH
TabMUHJIAIINA MyMKHH.

XyJoca

V36ekucron Pecry6uKacuia
spaTWIa€tral reorpaduk axObopoT
TU3UMJIADUHUHT HIMTOHWIWJINTA Ba
JlaBjaT  CTaHAapTapura MyBO(UK
yadamiiapu xamMma reorpaduk
JKOWJIAIIYBUHU ~ TapTUOra  COJIMIII
oyrinua WIMUN-aMaTui
TaJKUKOTJIADHU  aMajra  OIIUPHII
MyXHM aXaMHAT KacO 3TajI.

By 6opaga myayumudaap Kamactp

areHTJIUTUHUHT Pecrybiinka
asporeojie3rsi MapKasujia WIMHU-
aManuid  TaAKUKOTJIApHU  aMaJira

ommpu6, “Y3bexucron Pecrybiaukacu
reoax00poT TU3UMJIAPUA Teofe3Usd
KOOpZIUHATAJIapu  TapaMeTpJIapUuHU
TaKOMWUIAIITUPHUIII ~ MaB3yCHUJIaTH
WIMUN-TQIKUKOT HaTUXKacuaa unuiab
yukwirad Mwummi garymiap EPSG
XaJIKapo OMMAaBUHU reojie3us
MabJIyMOTIapHu peectpuaa
(MabaymoTyiap 0a3aCHHUHHUHT 11.024
Bepcusicu) EPSG:10723, EPSG:10724,
EPSG:10725, EPSG:10726,
EPSG:10727, EPSG:10728,
EPSG:10729 pakam OwiaH pyéxaTra
OJIMHIH. Iy ouiaH Oupra
reoMabJIyMOTJIapHU OUP KOOpAUHATA
TU3UMUJAH OoIIKa KOOpZIMHATa
TU3UMMUTA YTKa3UIII YUyH
mymkayuianrad  UzREF24  pgactypu
apatuaub, Ysbexucron Pecrmybiukacy

Ay BasUPJIMTUHUHT  JJIEKTPOH
Xuco0JIant MalIuHaJIapu YUyH
sIpaTUJITaH JIaCTypPHUHT pacMuit
pyuxaTmaH YTKa3UITaHJIUTH

tyrpucuaaru N¢ DGU 38868 connu
TYBOXHOMACH OJIMH/IU.

Xymoca KU1ub alTraHza
KOOpZIMHATA TU3UMJIAPUHU
ONTUMA/UIAIITUPHUII Ba TYFPU TaHJIAII
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AT TexXHOJOTUACUHUHT Ha3apuu
XaM/la aMaJIui axaMusTra sra Oyras
MYXUM JKUXATU XucobJIaHaIu.
Koopaunara TU3UMJIADUHUHT
Ha3apuil acocjlapuHU Ba yJapHU
TAHJIAIITHUHT aMaJIud HaTW)KaJIapUHU
baradpcun  TymyHum AT  ga
reopa3zoBUil  TaxJIMJUIADHU  aHUK,
HUIIOHWIN OJIM0 OOpHUII HMMKOHUHU
6epuo, XAKUKAU OOBEKT Ba
»KapaéHsapra MaHTUKAH MOC
KeJIaJIuTaH y3apo MYBO(DUK
HaTWXKajlap OJIUIIHUA TabMUHJIANIU.
I'AT TeXHOJIOTUACUHUHT PUBOKJIAHUIIIL

TabuaTu Ba reodazoBuit
MabJIyMOTJIAPHUHT ToOOpa
Mypakkaosamnmuo Oopaérrauu,
KOOp/IMHATAa TU3UMJIADUHU
TAHJIAITHUHT STHAJ[a caMapaJiv Ba aHUK,
ycyJuiapu oyiinua JOUMUU
TaAKUKOTIIap 0J1110 oopwuIr
3apypJIUTUHU Taab KWJIa Iy,
l'eone3us, §a3oBul MabayMOTIap

MOJieJUIapd Ba XHMCOOJIAIl yCyJLIapu
Oyiinua KeJjlaKaKJa OSPUIINUIaJIuraH

oTyky1ap [ATHuUHr  peas-G0pJuK,
MyaMMOJIapUHU Xa KUJTHIII
UMKOHUSATJIAPUHU  KEeHTauTUpHUIITa
épziam Oepaju.
dongaraHUIral
anaouéraap pymuxaru
1. Lex.uz. (2017). VY36ekucroH
Pecnybimkacu Baszupitap
MaxkaMaCUHUHI Kapopu 1022-COH
26.12.2017. V36ekucron
Pecnybimkacu XyAyauaa
KOOpAMHATAaJap XaJKapo Teo/Ae3Us

TU3UMJIADMHHU KYyJUIAlll Ba yJapjaH
ouuK hoUaTIaHUII TYFPUCHUA.

2. Lex.uz. (2020). ¥Y36ekucron
PecmyOsinkacu [Ipe3uieHTUHUHT
@®apmonu IIP-6079-coH 05.10.2020.
“Pakamin V36exucron-2030”
CTpaTEerusICMHU TaCAUKJIAII Ba YHHU
caMapaJii aMajira OIIUPHUII Yopa-
Taf0UpPIapy TYFPUCUA.

3. Abdullaev, 1., Nasirov, A,
Pirimov, J. and Abdullaeva, N. (2022).



Integrated information system for
cadastre based on GIS and Web
technologies. 2022  International
Conference on Information Science
and Communications Technologies
(ICISCT), [online] pp.1-3.
doi:https://doi.org/10.1109/icisct556
00.2022.10146844.

4. Alcaras, E., Parente, C. and
Vallario, A. (2020). The Importance of
the Coordinate Transformation
Process in Using Heterogeneous Data
in Coastal and Marine Geographic
Information System. Journal of Marine
Science and Engineering, 8(9), p.708.
doi:https://doi.org/10.3390/jmse809
0708.

5. Bankovi¢, T., Dubrovi¢, M.,
Banko, A. and Pavasovi¢, M. (2024).
Detail Explanation of Coordinate
Transformation Procedures Used in
Geodesy and Geoinformatics on the
Example of the Territory of the
Republic of Croatia. Applied Sciences,
14(3), p.1067.
doi:https://doi.org/10.3390/app14031
067.

6. Breunig, M., Bradley, P.E., Jahn,
M., Kuper, P., Mazroob, N., Rosch, N.,
Al-Doori, M., Stefanakis, E. and Jadidi,
M. (2020). Geospatial Data
Management Research: Progress and
Future Directions. ISPRS International
Journal of Geo-Information, 9(2), p.95.
doi:https://doi.org/10.3390/ijgig020
095.

7. Buddhika, W., Premawansha, K.,

Bandara, T.R., Samaranayake, L.,
Dayananda, V., Mudannayaka, C. and
Priyadarshani, S. (2023).

Revolutionizing spatial data analysis:
unveiling a cutting-edge approach for
batch coordinate transformation. Data
Science and Management, [online]
6(4), pp.214—226.

8. Burkholder, E.F. (2001). Spatial
Data, Coordinate Systems, and the
Science of Measurement. Journal of
Surveying Engineering, [online]

226

127(4), pp-143—156.
doi:https://doi.org/10.1061/(asce)073
3-9453(2001)127:4(143).

9. Gonzalez, J.A. (2013).
Geographic Information Systems and
Geomatics. Springer eBooks, pp.935-—
954. doi:https://doi.org/10.1007/978-
1-4419-7671-0_48.

10.Janssen, V. (2009).
Understanding coordinate reference
systems, datums and transformations.
International Journal of
Geoinformatics, [online] 5(4).

11. Kumar, M., Singh, R.B., Singh,
A., Ram Pravesh, Syed Irtiza Majid and
Tiwari, A. (2023). Referencing and
Coordinate Systems in GIS. Advances
in geographical and environmental
sciences, pp.25—46.
doi:https://doi.org/10.1007/978-981-
19-7855-5_2.

12.Nedeljkovic, Z. and Sekulic, A.
(2015). Concept of spatial coordinate
systems, their defining and
implementation as a precondition in
geospatial applications. Glasnik
srpskog geografskog drustva, [online]
95(4), pp.77-102.
doi:https://doi.org/10.2298/GSGD15
04077N.

13.bapsiimanun HMpanpa fAxoBieBHa
(2016). BO3MOXHOCTH HUCIIOJIL30BAHUS
' C-TexHooruit B cucreMme
IJIAHUPOBAHUS u yIIpaBJIeHUS
tepputopueii.  MHtepskcno  Ieo-
Cubups, [online] 6(1).

14.00UAEeHKO Bnaagumup
HMBaHoBUY, T'opobioB Ceprei
PomanoBuu (2021). [IpeobpazoBanus
IIPOCTPAHCTBEHHBIX JTAHHBIX B
rOCy/IapCTBEHHYIO re0/IE3UYECKYI0
CHUCTEeMY KOOpJHMHAT 2011 roja B IO
I'IC. Bectauk CI'YTuT (Cubupckoro

roCy/IapCTBEHHOTO YHHUBEPCUTETA
reocucTeM Hu TexHoJsiorui), [online]
26(5).

15. ®neiic, Mapusa  IarapoBHa
(2024). Maremarudeckass OCHOBa
reonH(OpMaIOHHbBIX CHUCTEM.



[online] disserCat. Available at:
https://www.dissercat.com/content/
matematicheskaya-osnova-
geoinformatsionnykh-sistem

16. AMamKuH Anartosuu
AJtekcaHpoBUY, Amamkun
Cranucias AnxarosbeBuu  (2022).
Cunre3s u pacupocTpaHeHue
IIPOCTPAHCTBEHHBIX JAHHBIX 0
MeTareocrucreMax TS
HHGOPMAITUOHHOU MOIIEPIKKH

YIIPaBJIE€HUYECKUX peleHuu.
Pernonasipable reocucreMbl, [online]

46(2).

Arcgis.com. (2025). Cucremsr
KOODJWHAT, IPOEKIUH KapT M
npeobpazoBanusi—ArcGIS  Pro |

JokymeHTanus. [online] Available at:
https://pro.arcgis.com/ru/pro-
app/latest/help/mapping/properties/
coordinate-systems-and-
projections.htm

VIK. 631.4:626.81(575.1)

SUG‘ORILADIGAN YERLARDA TUPROQ SHO‘RLANISHI
MONITORINGINI TAHLIL QILISH (QORAQALPOG‘ISTON
RESPUBLIKASI, CHIMBOY TUMANI MISOLIDA)

Ilyaskhoja Jumaniyazov - Toshkent irrigatsiya va qishlog xo ‘jaligini
mexanizatsiyalash muxandislari institute” Milliy tadgiqot universiteti

Mukhiddin Juliev - Fundamental va amaliy tadqiqotlar instituti,
“TIQXXMI” Milliy Tadqgiqot Universiteti

Azizbek Orazbaev -

Toshkent irrigatsiya va qishlog xo ‘jaligini

mexanizatsiyalash muxandislari institute” Milliy tadgiqot universiteti

Timur Reymov -

Toshkent

irrigatsiya

va qishlog xo jaligini

mexanizatsiyalash muxandislari institute” Milliy tadgiqot universiteti

Annotatsiya. Tuproq
sho‘rlanishining ortishi dunyoda,
shuningdek, Ozbekistonda ozig-ovqat
xavfsizligi va ekologik sharoit uchun
eng xavfli omillardan biridir. Ayni
paytda Ozbekistonning
sug‘oriladigan yerlarining qariyb 47%
sho‘rlangan. Tadgigot hududi
O zbekistonning g ‘arbiy gismida va
Amudaryoning quyi oqimida
joylashgan. Sun’iy yo‘ldosh tasvirlari
2015-2024 yillar oraligida 5 vyillik
vaqt oraligida olingan. Tuproq
sho‘rlanishini tahlil qilish uchun
ArcGIS Pro dasturiy ta’minoti va

Masofadan zondlash (MZ)
ma’lumotlari  tomonidan  Farqi
Normallashtirilgan Sho‘rlanish
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Indeksidan (NDSI) foydalanilgan.
Aynigsa, bir oz sho ‘rlangan tuproqglar
eng ko‘p egallangan yer bolib,
tumanning umumiy maydonining
30% ni tashkil etadi, bu 127735,4 ga ni
tashkil etadi. Shuningdek, sho‘rlangan
tuproqlar ikkinchi yirik yer sinfi bolib,
tuman umumiy maydonining 28,1%
ni, shundan 119612,9 ga ni egallaydi.

Shu bilan birga, sho‘rlanmagan
tuproglar  umumiy  maydonning
20,55% ni, shuningdek  kuchli
sho‘rlangan va o‘ta kuchli sho‘rlangan
tuproqlar egallagan maydon
organilayotgan  hudud  umumiy

maydonining 21,34% ni tashkil etib, bu
87456,6 ga va 90827,43 ga larni
egallaydi.
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AHHOMauus. Iosviuenue
3aCoAeHHOCMU NOUB A68458eMcs 00HUM
U3 camblx OonacHulx @daxmopos 0as
npodosoabcmeeHHol bezonacHocmu u
aKoa02UHeCKUX Ycaosull 8 mupe, a
maxce 8 Y3bexucmate. B Hacmosiwee
épemMs  3aconeHue  3ampazusaem
0KON0 47% opowaembvlx 3emend
Y3bexucmana. Hccaedyemas
meppumopus pacnoaodicena 8
3anadHoli uacmu Ysbexucmana u
HUJXCce NO meveHUlo peku Amyoapusa.
CnymHuxosvle CHUMKU ObLAU
noayueHvl 8 nepuod ¢ 2015 no 2024
200bl 8 meueHue 5-1emHe20 nepuood.
/Jlasa aHaausa 3aconeHHocmu nous
UCNO/1b308ANIC  HOPMAAU30B8AHHDLU
PAasHoCMHblll UHOEKC 3aco/1ieHHOCmuU
(NDSI) ¢ nomowblo NpocpammHo20
obecneuenus ArcGIS Pro u odamHble
J133. B yacmaocmu,
c1ab03aconeHHble NoUBbL AB1SH0MNCA
camolil boavwoll 3aHumaemou 3emaell
u cocmasaarom 30% om obweil
naowadu patioHa, ¥mo cocmasnsem

127  735,4 e2a. Kpome  moeo,
3aconeHHble nouewl [8a810Mes
8MOPbLIM NO  BeAUHUHE KAACCOM

3emenn, komopwlit 3aHumaem 28,1%
om obweil naowadu patioHa, 4mo
cocmasasiem 119 612,9 2a. IlIpu amom
He3aco/leHHble NOUBbL  3AHUMAIOM
20,55% om obwell naowadu, a
CUNbHO3ACONEHHDLEe u
CUNbHO3ACONEHHbLlE NOUBbL 3AHUMAIOM
naowaob 21,34% om obuweil naowadu
uccnredyemoll  meppumopuu, 4mo
cocmasasem 87456,6 2a uz 90827,43
ea.

Abstract. Soil salinity increasing
is one of the most dangerous factors
for food security and ecological
conditions in the world and also in
Uzbekistan. Currently, salinity affects
around 47% of Uzbekistan's irrigated
lands. The study area is located in the
western part of Uzbekistan and
downstream of the Amu Darya River.
The satellite images were acquired
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between the 2015-2024 years over the
5-year time period. In order to analyse
soil salinity was used Normalized
Difference Salinity Index (NDSI) by
the ArcGIS Pro software and RS data.
Especially, slightly saline soils are the
biggest occupied land and equal to
30% of the total area of the district,
which of 127,735.4 ha. Also, saline soils
are the second biggest land class which
occupies 28.1% of the total area of the
district, of which 119,612.9 ha.
Meanwhile, non-saline soils occupied
20.55% of the total area, as well as
both strongly saline and extremely
saline soils occupied area is 21.34% of
the total district of the study area,
which is 87456.6 ha with 90827.43
ha.

1. Kirish

Eng avvalo, yer insoniyatni
oziglantiradi va yer resurslariga qayta
tiklanmaydigan va qimmatli boylik
sifatida garash juda muhimdir [1-3].
Tuproq turli magsadlarda, jumladan
ozig-ovqat, ozuqa, yogoch va tola
ishlab chiqarish, shuningdek, karbonat
angidridni yutish va saqlash orqali
atrof-muhitni saqlash va iqlimni
muhofaza qilish uchun xizmat
giladigan cheklangan resursdir [4-7].
Sug‘oriladigan dehqonchilik
maydonlarining sho‘rlanishi hozirgi
vaqtda yer resurslarining barqarorligi,
qishloq xo%aligi unumdorligi va ozig-
ovqat  xavfsizligiga salbiy ta’sir
ko‘rsatuvchi global ekologik muammo

hisoblanadi. Sug‘oriladigan
tuproglarda  sho‘rlanish  qishloq
xoYaligi ishlab chigarishini
kamaytiradi va qurg‘oqchil

mamlakatlarda oziq-ovqat taqchilligini
keltirib chigaradi [8-9].

Dunyo miqyosida sho‘rlangan
tuprogqlar yer yuzasining deyarli 25% ni
egallaydi. Tuprogning sho‘rlanishi
birlamchi va ikkilamchi turlarga
bo‘linadi. Birlamchi sho‘rlanish tabiiy



ravishda sodir bo‘ladi, bu yerda tuzlar
mintaqaning geografiyasi yoki
moddalarning sirt va tuproq qatlamlari
bo‘ylab notekis tagsimlanishi tufayli
yuzaga keladi. Ikkilamchi sho‘rlanish
esa inson faoliyati, aynigsa, qishloq
xo‘jaligida noto‘gri sug‘orish usullari
tufayli yuzaga keladi. Bu haddan
tashqari sug‘orish sho‘r yer osti suvlari
satxining ko‘tarilishiga olib keladi yoki
sug‘orish uchun juda sho‘rlangan suv
ishlatilganda sodir bo‘ladi [10].

O‘rta Osiyo tekisliklari asosan
tabiiy sho‘rlangan bo‘lib, tuproqda
ikkilamchi sho‘rlanishning rivojlanishi
uchun xavf tug‘diradi [11].
Shuningdek, O‘rta Osiyoda 1960-70
yillarda keng ko‘lamli sug‘orish ishlari
jadal rivojlana boshladi. Dasht va cho‘l
rayonlarida, birinchi navbatda,
Amudaryo va Sirdaryo havzalarida
paxta yetishtirish uchun sug‘orish
tizimlari tashkil etilgan. Biroq, yer osti
suvlari sathining ko‘tarilishiga va
ortigcha sug‘orish tufayli tuprogning

ikkilamchi sho‘rlanishiga olib
keladigan eskirgan texnologiyalar
go‘llanilgan. Sho‘rlangan  yerlar

ko‘payib borgani sari qishloq xo‘jaligi
hosildorligi pasaya boshlagan. Oxir-
oqibat, sho‘rlangan tuproqglar O‘rta
Osiyodagi quruglikning 50% ni tashkil
qiladi [12]. Masalan, Qirg‘izistonda 11,5
million gektar sug‘oriladigan
yerlarning 1,08%, Tojikistonda 16,0%
719,200 ga, Qozog‘istonda 33,0% 2,31
million ga, Turkmanistonda 95,9% 1,74
million ga va O‘zbekistonda 50% 4,28
million ga atrofida turli darajada
tuproq sho‘rlanishiga moyil [12].
O‘zbekiston misolida sho‘rlangan
tuproqlar O‘zbekistondagi
sug‘oriladigan yerlarning qariyb 50%
ni tashkil qiladi: 30% kuchsiz
sho‘rlangan, 16% o‘rtacha sho‘rlangan,
4% o‘ta sho‘rlangan. Bugungi kunda
Qoraqalpog‘iston Respublikasida
sug'oriladigan maydonlarning 77%,
Xorazm viloyatida 100%, Buxoro
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viloyatida 87%, Jizzax viloyatida 79%,
Navoiy viloyatida 87% turli darajada
sho‘rlangan [6].

Orolbo‘yi mintaqasida keyingi yillarda
sug‘oriladigan yerlarning meliorativ

holati  yomonlashdi, sho‘rlangan
sug‘oriladigan  yerlar  geografiyasi
yildan-yilga  kengayib = bormoqda.

Qurigan Orol dengizining mahalliy va
mintagaviy iqlim, qishloq xo‘jaligi va
ijtimoiy-iqtisodiy sharoitlariga ta’sirini
o‘rganishga dunyoning e’tibori ortdi.
Shuningdek, mahalliy tadqiqotchilar
Orol dengizi va noto‘g’ri
boshqariladigan sug‘orish tizimining
ta’sirini  o‘rganmoqda. = Masalan,
“Koreya Xalgaro Hamkorlik Agentligi”
(KOICA) va “Global Yashil Rivojlanish
Instituti” (GGGI) tomonidan “Orol
dengizi inqirozi oqibatlarini bartaraf
etish uchun Qoraqalpog‘iston
Respublikasi uchun yashil
reabilitatsiya investitsiya loyihasi”
bo‘yicha ilmiy tadqiqotlar olib borildi.
Mahalliy tadqiqotchilardan, Janubiy
Qoraqgalpog‘istonda =~ Hamidov  va
boshqalar., [12] suv tanqisligi davrida
hosildorlikni ta’'minlash magsadida
sug‘oriladigan qishloq xoaligi
yerlarini gidromodulli rayonlashtirish
ishlari olib borildi. Qulmatov va
boshqalar., [13] Xojeli tumanida GAT
texnologiyasidan foydalangan holda
sug‘oriladigan yerlarda yer osti suvlari
sathi va minerallashuvini aniqlash va
baholashni o‘rgandilar. Shuningdek,
Abdullaev va boshqalar [14] Jizzax
viloyatida sho‘rlanish darajasining
o‘zgarishini aniglash bo‘yicha ikki yillik
tadqiqot ishlarini olib borishdi va
natijada sug‘orish ishlari samarasiz
olib borilganligi sababli tuproq
yuzasida sho‘rlanish ko‘payganligini
aniglashgan. Namozov va boshgqalar.,
[15] ikkilamchi sho‘rlanishni va
mahalliy  dehqonlarning  noto‘gri
sug‘orishi natijasida Amudaryoning
quyi ogimidagi sho‘rlanishning oldini
olish yo‘llarini o‘rgandilar.



[16]
tuproqlarning
xususiyatlarini
o‘rgandilar, natijada  tuproqning
sho‘rlanishi va Kkislotaliligi  ortib
bormoqdaligini va ekin ekish tizimini
rejalashtirishni taklif qgildilar.

Yuqorida ko‘rib chigilgan barcha
tadqiqot ishlari in-situ (joyda) usullari
asosida olib borildi, chunki tuproq
sho‘rlanish  darajasini  muntazam
ravishda baholash muhim ahamiyatga
ega. Tuprogning sho‘rlanishini
o‘lchashning an’anaviy  usullari,
masalan, tuproq namunalarini yig‘ish
va laboratoriya tahlillari ko‘p vaqt talab
qiladi va qimmatga tushadi [17]. Bunda
geografik axborot tizimi (GAT) va

Abdikamalova va boshgqalar.,
Qoragalpog‘istondagi
fizik-kimyoviy

masofadan zondlash (MZ)
texnologiyalari integratsiyasi  kabi
yershunoslikka oid zamonaviy

texnologiyalar muhim ahamiyatga ega.
Xamraliev va boshqalar., [18] Farg‘ona
viloyatida MZ va GAT
texnologiyalaridan foydalangan holda
40 yillik davr mobaynida Farqi
Normlashtirilgan Sho‘rlanish
Indeksidan (NDSI) foydalangan holda
tuproq sho‘rlanishini aniqlash uchun
monitoring o‘tkazdilar. Djuraev va
boshqalar., [19] Sirdaryo viloyatida

tuproq sho‘rlanishini tahlil qilish
uchun  Farqi  Normallashtirilgan
O‘simlik Indeksidan (NDVI)

foydalangan va natijada 80% aniqlikka
erishgan. Qulmatov va boshqalar., [6]
Sirdaryo viloyatining sug‘oriladigan
dalalarida tuproq sho‘rlanishining
fazo-vaqt dinamikasini teskari
masofali og‘irlikdagi interpolyatsiya
usuli yordamida o‘rgandilar va
dalalardagi sho‘rlanish  darajasini
aniqroq tahlil qilish wusulini taklif
qildilar. Jaksibaev va boshqalar., [20]
qurigan Orol dengizining Orol
dengiziga yaqin yaylovlarga ta’sirini
o‘rgandilar. Ushbu ishda janubiy Orol
dengizining o‘simliklar monitoringini
tahlil gilish uchun MZ ma'lumotlaridan
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ham foydalanilgan. Natijalar shuni
ko‘rsatdiki, Orol dengizi yaqinidagi
mavjud ko‘llar 2019-yilda gisqara
boshladi, bu esa yaylovlar va chorva
uchun yem-xashakning qisqarishiga
olib keldi.

Ushbu tadqiqot ishida o‘rganilayotgan
hudud O‘zbekistonning ekologik va
antropogen halokatli hududlaridan biri
tanlab olindi. Bu hududda tuproq
sho‘rlanish darajasi O‘zbekistonning
boshga hududlariga qaraganda ancha
yuqori. Chimboy tumanida tuproq
sho‘rlanish darajasini tahlil qilish va
monitoring qilish uchun NDSI indeksi
yuqorida qayd etilgan maqolalarni
tahlil gilish yoli bilan tanlangan.

2. Materiallar va uslublar
2.1. Tadqiqot obiekti

O‘rganilayotgan hudud
Qoraqgalpog‘iston  Respublikasining
shimoliy-sharqiy gismida,
O‘zbekistonning  g‘arbiy = qismida
joylashgan. Tadqiqot maydonining
geografik joylashuvi 43°20'20,338"
shimoldan 59°58'16,041" sharqtan.

Tumanning umumiy maydoni 1407
kvadrat kilometrni tashkil etadi (1-
rasm). Iqlimi ancha kontinental.
Natijada yoz issiq, qgishi esa sovuq,
ozgina qor yogadi. Yillik o‘rtacha
yuqori harorat 46,5 °C, yillik minimal
harorat esa -33,7 °C. Yillik o‘rtacha
yog‘in miqdori 133 mm, yomg‘ir 32
kun (www.pogodaiklimat.ru).
Vegetatsiya davri 188 kun davom etadi.
Amudaryo mintaqadagi yagona daryo
hisoblanadi. Ekinlar tadqiqot
hududida kanallar, ariglar orqali suv
bilan ta’minlanadi. O‘rganilayotgan
hududning shimoliy qismi asosan
bo‘sh yerlar bilan qoplangan, qolgan
gismi esa qishloq xo‘jaligi, aholi
punktlari, kanallar, ko‘llar va hovuzlar
uchun foydalaniladi. Tadqiqot
maydonini tanlashda
“O‘zdavyerloyiha” loyihalash ilmiy
institutining so‘nggi 10 yildagi “Yer



http://www.pogodaiklimat.ru/

fondi” yillik ma’lumotlaridan
foydalanilgan. Unga asoslanib,
Chimboy tumani Qoragalpogfiston
Respublikasi tumanlari orasida eng
ko‘p boz tuproqli tumanlardan biri

hisoblanadi.

Rasm 1. Tadqiqot maydoni
xaritasi

2.2, Uslublar

Tuprogning sho‘rlanish darajasini va
uning fazoviy tarqalish maydonini
aniqlash sug‘oriladigan maydonlarning
sho‘rlanishining oldini olishda muhim
ahamiyatga ega. Tuprogning
sho‘rlanishini baholashning bir necha
usullari mavjud bo‘lib, ulardan biri
masofadan zondlash ma’lumotlariga
asoslanadi, bu oddiy va iqtisodiy

jihatdan magsadga muvofiq
texnologiyadir. MZ ma’lumotlaridan
foydalangan holda tuproq

sho‘rlanishini baholash tadqiqotchilar
yoki ushbu sohadagi davlat
tashkilotlari tomonidan hali keng
tarqalgan emas. Chunki ular in-situ
(joyda) to‘plangan dala ma’lumotlariga
tayanadilar. Biroq, bu usul ko‘proq
vaqt, ishchi kuchi va milliy yoki xalqaro
loyihalar yoki hukumat tomonidan
ko‘proq moliyaviy yordam talab qiladi.
Bunday vaziyatda, MZ ma’lumotlari va
GAT texnologiyalari yerni boshqarish
bo‘yicha shoshilinch qarorlar qabul
qilish va tuprogi sho‘rlangan
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hududlarning o‘zgarishini barqaror
monitoring qilish uchun foydali
boladi. Shu bilan birga, geofazoviy
tahlilda  tuproq  sho‘rlanishining
ko‘plab ko‘rsatkichlari mavjud.
Ulardan biri NDSI indeksidir (1-
tenglama). NDSI tuproq va suv
havzalarida sho‘rlangan hududlarni
aniqlash imkonini beruvchi masofaviy
zondlashning muhim  vositasidir.
Sun’iy yo‘ldosh tasvirlari va boshqga
masofaviy zondlash ma’lumotlaridan
foydalangan holda, u sho‘rlangan
tuproqlarni samarali ravishda
farqlaydi va malum bir hududda
sho‘rlanish darajasini baholaydi. +1 ga
yaqginlashayotgan NDSI qiymatlari
tuprogning yuqori sho‘rlanishi bilan
bog‘liq, -1 esa aksincha [17]. Yashil va
qisqa to‘lqinli infraqizil (SWIR) nurlar
aks  ettirish  o‘rtasidagi  farqgni
normallashtiradigan NDSI
formulasining ahamiyatidan biri uning
o‘zgaruvchan yoruglik sharoitlari,
sensorlarning  o‘zgaruvchanligi va
atmosfera shovqinlarining ta’sirini
minimallashtirish qobiliyatidir. Bu
uning ishonchliligi va keng gqamrovli
geografik joylashuvlarda va turli vaqt
oraligiida qo‘llanilishini oshiradi va
ushbu tadqgiqotda quyidagi formuladan
foydalangan holda sho‘rlangan
hududlarni aniglash uchun tanlangan:

NDSI = (Green — SWIR) — (Green

+ SWIR)

Misol uchun:
NDSI - ko‘rinadigan (Yashil) va qisqa
to‘lqinli infraqizil (SWIR) o‘rtasidagi
aks ettirish farqining nisbiy kattaligi
olchovidir. U ikkita diapazonning
o‘zgarishini nazorat qiladi (biri yaqin
infraqizil yoki  qisqa  tolqinli
infraqizilda, ikkinchisi spektrning
ko‘rinadigan gismlarida).
NDSI formulalari tasnifi diapazonlari 5
sinfga bo‘lingan (1-jadval), masalan,
sho‘rlanmagan, ozgina sho‘rlangan,
sho‘rlangan, kuchli sho‘rlangan va o‘ta
kuchli sho‘rlangan tuproglar [17].



Jadval 1. SI tasnifi.
: . :
Diapazon Tuproqm‘ng shf) rlanish
sinflari
0.15-0.25 Juda kuchli sho‘rlangan
tuproglar
0.26-0.4 Kuchli sho‘rlangan
tuproglar
0.41-0.55 Sho‘rlangan tuproqglar
0.56-0.7 Bir oz sho‘rlangan
tuproqlar
0.71-1 Sho‘r bo‘lmagan tuproqlar

Tanlangan tadqiqot davri 2015-2024
yillardagi 9 yilni tashkil etadi va har
besh yilda tahlil gilinadi, ammo oxirgi
rasmda to‘rt yillik farq bilan tahlil
qgilingan. Tadqiqot ishida Landsat 8
OLI sun’iy yo‘ldoshi 30 metrli yuqori
aniqlikdagi ma’lumotlar tasvirlaridan
foydalanildi (2-jadval). Landsat-8 jami
11 ta diapazonga ega bo‘lgan
kengaytirilgan spektral xususiyatga ega
bo‘lib, ikkita qo‘shimcha diapazonni oz
ichiga oladi: biri qirg‘oq/aerozol
mintaqasiga mo‘ljallangan, ikkinchisi
esa termal infraqizil spektrda (TIRS).

Ushbu kengaytirilgan spektral
diapazon o‘simliklar, suv havzalari va
tuproq  xususiyatlari  kabi  sirt

xususiyatlarini chuqurroq tekshirish
imkonini beradi. Binobarin, u turli xil

ilovalar, jumladan, tuproq
sho‘rlanishini aniqlash, o‘simliklarning
sogligini  kuzatish va  yerdan

foydalanishni baholash uchun juda
mos keladi [17]. Landsat-8 ning muhim
kaliti bepul va ochiq kirishdir, bu

tadqiqotchilar, olimlar va
siyosatchilarga hech ganday to‘sigsiz
yuqori sifatli ma’lumotlarni olish

imkonini beradi. Ushbu qulaylik uning
global miqyosda tadqiqot va amaliy
fanlarda keng qo‘llanilishiga olib keldi,

bu aynigsa rivojlanayotgan
mamlakatlar yoki ma’lumotlarni olish
uchun resurslari cheklangan

mintagalar uchun foydali bo‘ldi. Sun’iy
yo‘ldosh tasvirlari Amerika Qo‘shma
Shtatlari Geologik xizmati (USGS
Earth Explorer) platformasining bepul
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ochiq platformasidan yuklab olingan.
Sun’iy yo‘ldoshdan olingan suratlar
bulutlilik kamroq bo‘lgan va deyarli
barcha qishloq xo%jaligi yerlarini
ekinlar bilan qoplagan iyun oyi uchun
qidirildi va olindi. USGS platformasida
ma’lumotlarni yig‘ish jarayonida bulut
qoplamasi foizi 10% dan kamroqqa
o‘zgartirildi. Sun’iy yo‘ldosh
tasvirlarida bulut qoplamining 10%
dan kam bo‘lishining sababi aniqlikni
oshirish va tasvirlardagi dog‘larning
oldini olishdir.

Jadval 2. Sun’iy yo‘ldosh

ma'lumotlarining xarakteristikalari

Yuklan
olingan sana

To‘lqin
uzunligi

Fazoviy

WlEL imkoniyati

Sensor

2015 | 06/June/2015

0.53-
0.59
1.57-
1.65

2020 Landsat

8 OLI

19/June/2020 30

2024 | 14/June/2024

3. Natijalar

Tuprogning sho‘rlanishi yer
resurslaridan barqaror foydalanishga
salbiy ta’sir ko‘rsatuvchi global
ekologik muammo boflgan yer
degradatsiyasining  ko‘rinishlaridan
biridir [6]. Shu bilan birga, tuprogning
sho‘rlanishi tadqiqot sohasida ekologik
muammolardan biri bo‘lib, tabiiy va
antropogen omillarning ta’siri
hisoblanadi. Tuproqning sho‘rlanishi
mintagada ekinlar o‘sishining
pasayishining omillaridan biri bolib,
go‘shimcha ravishda suv tanqisligi ham
ta’sir ko‘rsatmoqda. Darhaqiqat, joyga
tashrif davomida suv tangqisligi vizual
tarzda aniqlangan va  bu davom
etayotgan  jiddiy = muammolardan
biridirr., Ammo bizning tadqiqot
ishimizda MZ va GAT texnologiyasidan
foydalangan holda tuproq
sho‘rlanishining tarqalish maydoni va
yillardagi o‘zgarishlarini tahlil gilishga
qaratilgan. Bunday holda, tadqiqot
ishida tadqiqot ishining magqsadiga
erishish uchun Farqi



Normativlashtirilgan Sho‘rlilik Indeksi
(NDSI) asosida tahlil gilindi va amalga
oshirildi (2-rasm).

Sho'rlanish
tasniflari
I sno'

Rasm 2. a) 2015, b) 2020 va ¢)
2024 yillar uchun tuproq
sho‘rlanishi tahlili xaritalari.

2-rasmda 2015, 2020 va 2024
yillardagi o‘rganilayotgan hududning
tuproq sho‘rlanish xaritasining NDSI
indeksi tasnifi ko‘rsatilgan. Tadqiqot
hududining  tasvirlangan  tuproq
sho‘rlanish xaritasi asosida sho‘rlangan
yerlar asosan tadqiqot maydonining
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shimoliy gismida joylashgan. Bu yerlar
qishloq xo‘jaligi ekinlari yetishtirishga
yarogsiz. Shuningdek, dala ishlari
davomida bu yerlarning asosiy qismi
davlat o‘rmon fondi yerlari va sho‘rga
chidamli o‘simliklar kam bo‘lgan
yerlar ekanligi aniglandi.

3-jadvalda tadqiqot yillari oralig‘ida
tuproq sho‘rligi tasnifidagi
o‘zgarishlarning ortishi yoki yo‘qolishi
ko‘rsatilgan. Chunki viloyatda sholi
yetishtirish uchun sug‘orish suvidan
foydalanishni ~ cheklash  bo‘yicha
hukumat qarorlari qabul qilingan.
Shuning uchun mintagadagi ushbu
tartibga solish yerdan foydalanishning
ba'zi o‘zgarishlariga, tuproq
sho‘rlanishining o‘zgarishiga va yer osti
suvlari sathining o‘zgarishiga olib
kelishi mumKkin. 2020 yilda
sho‘rlanmagan tuproqlarda sezilarli
yo‘qotish qayd etildi, bu -7533,4 ga
teng. Shu bilan birga, sho‘rlanmagan
tuproq ta'sirining yo‘qolishi
sho‘rlangan, kuchli sho‘rlangan va o‘ta
sho‘rlangan tuproqlarni ko‘paytirdi.
Bundan farqgli o‘laroq, shu toifadagi
sho‘rlanmagan yerlarda eng yuqori
daromad 2024 yilda 5599,7 ga bilan
aniglangan. Natijada sho‘rlangan,
kuchli sho‘rlangan va o‘ta sho‘rlangan
tuproglar mos ravishda -2837,1 ga, -
1824,3 ga va -3485,85 ga kamaydi.

3-jadval. Tuprogning
sho‘rlanishi tasnifi va yillar
orasida o‘zgarishi

Tuprog sho'rlanish Maydon, ga Yillar orasidagi 0'zgarishlar, ga

tasniflari 2015 2020 2024

2024-2015[2020-2015 [2024-2020

Sho'rlanmagan 32307.9 |24774.5 [30374.2 5599.7i

-193%
-991. -35

1033.9: 3871

44088.3
38236

40550.3
42107

43096.8
39269.9

Bir oz sho'rlanmagan
Sho'rlangan

2546.5]

2830 |

19899.7
7345.28

22039.1
12407.2

20214.8
8921.35

315.1 2139.4
1576.0¢7 5061.92

Kuchli sho'rlangan
Juda kuchli sho'rlangan

-18248
ks |

5

Xulosa qilib aytadigan bo‘lsak,
tuproq sho‘rlanish sinflarining turli
darajalari, masalan, sho‘rlangan,
kuchli sho‘rlangan tuproglar va juda
kuchli sho‘rlangan tuproqlar miqdori
2015 va 2020 yillarda yuqori bo‘lib,
ular 1033,9 ga va 3871 ga, 315,1 ga va
2139,4 ga va bir vaqtning o‘zida




1576,07 ga va 5061.92 ga ni tashkil etdi.
Aynan 2024 yilda mintagada
sho‘rlanish darajasi sinflari miqdori
ozgardi va sho‘rlangan maydonlar

kamaydi.
Xulosa

Tadqiqot natijalari shuni
ko‘rsatadiki, o‘tgan tadqiqot yilida

o‘rganilayotgan hududda, ayniqgsa,
2024 yilda tuproq sho‘rlangan
hududlarning kamayishi qayd etilgan
va bu ijobiy o‘zgarishlarga olib keldi.
Darhaqiqat, = Shimbay (o‘rganish
hududi) tumanida MZ ma’lumotlariga
asoslangan tuproq sho‘rligi tahlili hali
mavjud emas. Biroq, Xojeli tumanida
GAT da  laboratoriya  tuproq
namunalari ma’lumotlaridan
foydalangan holda tuproq sho‘rlanish
xaritasi tahlil qilingan. Bu ishlarning
natijasi ham yer osti suvlarining
minerallashuvi va yer osti suvlari
sathining  pasayishini  ko‘rsatgan.
Hududlardagi ijobiy o‘zgarishlarning
asosiy sababi suvga talab yuqori
bolgan ekinlar yetishtirish uchun
sug'orish  suvidan  foydalanishga
cheklovlar  qo‘yilgan. Darhaqiqat,
viloyat O‘zbekistonda bo‘lgani kabi
Qoragalpog‘istonda ham sholi
yetishtirishning yuqori ko‘rsatkichlari
bilan mashhur edi. Biroq, bizning
tadqiqot ishimizda sun'iy yo‘ldosh
ma'lumotlaridan foydalanildi va GAT
va MZ dan foydalangan holda
sho‘rlangan  tuproqglarni tasvirlash
uchun NDSI indeksidan foydalanildi.
Bu tuproq sho‘rlanishining hozirgi
holatini mahalliy darajadan
mintagaviy miqyosgacha
tushunishning eng tez va eng oson
usullaridan biridir.

Umuman olganda, mintaqada
qishloq xo‘%aligi ekinlarini yetishtirish
bo‘yicha reglament gabul qilinganligi
sababli ~ tadqiqot  o‘tkazilayotgan
hududda tuproq sho‘rligi pasaygan.
Tadqiqot ishida tuproq sho‘rlanishini
tahlil qilish uchun qo‘shimcha
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ma’lumotnomalardan
foydalanilmagan. Biroq, MZ
ma’lumotlari ham mintaqadagi tuproq
sho‘rlanishining laboratoriya
ma’lumotlari asosida olib borilgan
tadqiqot ishlari bilan bir xil natijani
ko‘rsatdi.
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Annotatsiya. Mazkur
magqgolada O‘%bekiston Respublikasi
o‘simlik dunyosi obyektlarining davlat
kadastrini yuritish, yaylov hududi
iglimi, tuproglari, ob-havo sharoitlari,
yaylov hududida tarqalgan o‘simlik
tiplari,  turlari,  degradatsiyaga
uchragan yerlarni masofadan
zondlash orgali monitoringi qilish.
Shuningdek, o‘simlik dunyosi
obyektlarining yo‘qolishiga sabab
boluvchi omillar to‘grisida ham
yetarlicha dalillar tahlil gilingan. Har
bir mavsumda o‘tkazilgan dala
ishlarining yakunlari bo‘yicha olingan
natijalar va ma’lumotlar kameral
holatda  umumlashtirilgan, tahlil
gilingan hamda oldingi mavjud
ma’lumotlar bilan tagqoslangan.
Kalit so‘zlar: O‘simlik dunyosi,
yaylov, monitoring, = masofadan
zondlash, texnologiya, kameral, dala,
kadastr.
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AHHOMmauus. B Odannoii
cmambe peub udem o0 8edeHUlU
20cydapcmaeeHH020 Kadacmpa
00vexmos Propol Pecnybauxu
Y3bexucman, MOHUMOPUH2e

KAUMama, nouebl, N0200HbLX YCA08UlL
nacmouwHoill meppumopuu, eudos u
8udos pacmeHutl,
pacnpocmpaHeHHbIX Ha nacmouwHol
meppumopuu, a maxoice
JuCmMaHuuoOHHOM 30HOUpOBAHUU
dezpaduposaHubvlx 3emenv. Taxoxce
npoaHaAu3upo8aHo docmamoyHo
JaHHbIX 0 pakmopax, 6vl3vblearWUX
ympamy 06vexmos daopol.
Pe3yavmambt u daHHble, NOAYUEeHHDble
no umoeam  noaesblx  pabom,
npogedeHHbIX 8 Kaic0oM ce30He, ObLIU
0000WeHbl, NPOAHANUUPOBAHBL U
conocmas./ieHvl ¢ paHee UMesUWUMUCS
JaHHbIMU.

Kaoueenle caosa:
nacmobuwa,

daopa,
MOHUMOPUHZ,



ducmaHuuoHHoe 3oHOduposaHue,
mexH0.02US, Kamepa, noae, kadacmp.

Abstract. This article discusses
the state cadastre of flora objects of the
Republic of Uzbekistan, monitoring of
the climate, soils, weather conditions
of the pasture area, types and species
of plants distributed in the pasture
area, and degraded lands through
remote sensing. Also, sufficient
evidence has been analyzed on the
factors causing the loss of flora
objects. The results and information
obtained at the end of each season's
field work were summarized in a
cameral case, analyzed, and
compared with previously available
data.

Keywords: Flora, pasture,
monitoring, remote sensing,
technology, cameral, field, cadastre.

Kirish: O‘zbekiston
Respublikasining “O‘simlik dunyosini
muhofaza qilish va undan foydalanish
to‘g‘risida”gi O‘zbekiston Respublikasi
Qonuniga o‘zgartish va qo‘shimchalar

kiritish to‘g‘risidagi O‘RQ-409-son
Qonuni 2016-yil 21-sentyabrda
imzolangan. Ushbu Qonunda

mamlakatda qishloq va suv xo9aligi,
ekologiya, kartografiya, meteorologiya
va o‘simliklarni  himoya qilish
sohalarining samaradorligini oshirish
imkoniga ega bo‘lgan yerni masofadan
turib zondlash, yoldosh aloqa,
navigatsiya tizimlari kabi kosmik
tadqgiqotlar va texnologiyalar, o‘simlik
dunyosini muhofaza qilish va undan
foydalanish bo‘yicha davlat
dasturlarini hamda boshqga dasturlarni
ishlab chiqish va amalga oshirish
sohasida faoliyat olib borish masalalari
bayon etilgan. Shu sababli amalga
oshirilayotgan mavjud ilmiy-
texnologik yo‘nalishlarni kengaytirish
va talab yuqori bo‘lgan yangi
yo‘nalishlarni yaratishga qaratilgan
faol investitsiya siyosati, shuningdek,
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o‘simlik dunyosi obyektlaridan
foydalanuvchilar  o‘simlik  dunyosi
obyektlaridan foydalanish borasida
o‘zlariga tegishli bo‘lgan huquq va
majburiyatlari bo‘yicha amalga
oshirilayotgan dasturiy chora-
tadbirlar, nano-texnologiyalar, atom
energetikasi, kosmik sanoat kabi hali
foydalanilmagan yuqori ilmiy hajmdor,
texnologik va keng ko‘lamli faoliyat
yo‘nalishlaridan foydalanishni talab
etadi. Shu jumladan, geobotanik,
topografik-geodezik va kartografik dala
tadqiqot ishlari hajmini qisqartirish

maqgsadida  masofadan  zondlash
texnologiyasini qo‘llash maqgsadga
muvofiqdir.

Tadqiqot wusullari. Tadqgiqot
usullari tayyorgarlik, dala va kameral
sharoitlarda umumgabul qilingan
standart wuslublar bo‘yicha amalga
oshirilgan bo‘lib, izlanishlarda
geografik, genetik, tabiiy-tarixiy,
tagqoslash usullaridan foydalanilgan,
shuningdek, olingan ma’lumotlar
matematik-statistik tahlili gilingan.

Hozirgi kunda masofadan
zondlash ishlari tez, aniq va yangi
ma’lumotlar to‘plash talab qilinadigan
soha bo‘lgan ekologiya, iqlim o‘zgarishi
hamda atrof-muhit boshqaruvida juda
keng qo‘llanilmoqda. Sun’iy yo‘ldosh
texnologiyalari va kop - spektrli
sensorlarning yaratilishi — soha
rivojalnishida imkoniyatlarni yanada

kengaytirdi. Ushbu texnologiyalar
yordamida tadqiqot obyekti yer
maydonlari o‘simlik dunyosi holati
to‘g'risida inson ko‘ziga

ko‘rinmaydigan ma’lumotlarni olish
mumkin.

Yerni masofadan zondlashning
eng keng tarqalgan usullaridan biri -
spektr intervallar yordamida yer yuzini
tasvirga olish hisoblangan bo-lib,
tasvirlarni mavzuli tahlil qilish
jarayonida tez-tez turli manbalardan,
masalan, raqamli topografik va
mavzuli xaritalar, grafiklar, tashqi



ma’lumotlar bazasidan foydalaniladi.
Multispektral tasvirlarning  hajmi
tasvirdagi eng kichik obyektlarning
xususiyatlarini aniglash imkoniyati
mavjudligi darajasiga ko‘ra
xarakterlanadi. Masalaning
yechilishiga qarab past darajadagi (100
m dan ko‘proq), o‘rta darajadagi (10-
100 m) va yuqori darajadagi (10 m dan
kamroq) joylashgan  tekislikdagi
tasvirlardan  foydalaniladi. = So‘rov
tasvirlari past darajada tekislikdagi
tasvirlardan iboratdir. O‘rta darajadagi
tekislikdagi tasvirlar o‘simlik dunyosi

obyektlari monitoringi uchun eng
yaxshi ma’lumotlar manbai
hisoblanadi. Yuqori darajadagi

tekislikdagi tasvirlar yuqori aniqlik
bilan tahlil qilish imkonini bergani

sababli so‘nggi yillarda o‘simlik
dunyosi obyektlarini tadqiq qilish
sohasida hamda tijorat kosmik

tizimlarida va geoaxborot tizimlarida
keng qo‘llanilib kelinmoqda. Yerni
masofadan zondlash ma’lumotlariga
ishlov berish tizimlari turli sohalardagi
vazifalarni aniq tahlil qilish va kerakli
yechimlarni ishlab chiqish imkonini
beradi.

Tadqiqot natijalari. Tadqiqot
olib borilayotgan Qorakol tumani
Qorako‘l ixtisoslashgan davlat o‘rmon
xo9aligining jami maydoni 61859,08
gektarni  tashkil qilib, shundan
madaniy o‘rmonzorlar 4976,5 gektar,
tutashmagan o‘rmonzorlar 4663,0
gektar, o‘rmon ko‘chatxonalari 11,0
gektar va siyrak o‘rmonzorlar 61,0
gektarni  tashkil qiladi.  Ushbu
hududlarda yem-xashak
o‘simliklaridan iloq, lusan, sho‘ra o‘t,
og va qora saksovul, dorivor
o‘simliklardan qizilmiya va gulbarg va
boshqa o‘simliklar uchraydi.

Buxoro viloyatining O‘simlik
dunyosi obyektlariga tegishli sxematik
xaritani yaratish va unda noyob va
yo‘qolib ketish xavfi ostida turgan
o‘simlik obyektlari haqida
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ma’lumotlarni ifodalash maqgsadida
viloyatga tegishli geoma’lumotlar
tarkibi aniqglab olindi.

Dastlab  Buxoro viloyatining
O‘simlik dunyosi obyektlari
joylashuvini  ifodalovchi sxematik

xarita ishlab chiqildi. Buning uchun
asos sifatida Landsat-8 xaritasi, unga
tegishli vektorli ma’lumotlar to‘plami
va resurslari o‘rganib chiqildi hamda
tanlab olindi. Shu bilan bir gatorda
noyob va yo‘qolib ketish xavfi ostida
turgan o‘simlik obyektlari hududlari
aniqglanib, shartli belgi va tartib
raqamlari kiritib chiqildi. Xaritada
obyektlar o‘rni va tartib raqami orqali
ularning bir-biriga nisbatan joylashuvi
alohida tadqiq etildi.

Xaritani tayyorlash maqgsadida
O'simlik dunyosi obektlariga tegishli

bo‘lgan hudud chegaralarini
vektorizatsiya qilish orqali ma’lumotlar
bazasi shakllantirildi. Keyingi

jarayonda geografik axborot dasturlari
(GIS) yordamida har bir O‘simlik
dunyosi obyektlari tarqalgan hudud
chegaralari o‘zining rasmiy hujjatlariga
tayangan holda maydonli qatlam
sifatida yaratib chiqildi. Bu holatda
WGS-84 ochiq turdagi koordinatalar
tizimi xaritalari ustida vektorlash
ishlari olib borildi. So‘ngra O‘simlik
dunyosi obyektlari bo‘yicha kosmik
suratlarni o‘rganish ishlari bajarildi.
Dastlab tadqiqot obyektini qamrab
oluvchi “Landsat-8” yerni masofadan
zondlash sun’iy yo‘ldoshi suratlari
yuklab olindi. Yuklab olingan kosmik
suratlardan kerakli hududlarni tanlash
va kesib olib operativ tahlil qilish
imkoniyatlarini kuchaytirish
magsadida kichik bir nechta rastr
holatiga keltirilib, yangi kosmik
suratlar to‘plami shakllantirildi.
Geografik  axborot tizimiga
kiruvchi ArcGIS dasturining ArcMap
ishchi ilovasi oqali o‘simlik dunyosi
obyektlarning chegaralari tushirilgan
gatlam ma’lumotlari faollashtiriladi.



Chegara qatlamida mavjud
elementlarni kosmik suratlar ustida
vizuallashtirildi va fagatgina chegara
belgisi ajralib turadigan ko‘rinishga
keltirilib, ichki sohasi shaffof holatga
keltirildi(1-rasm).

1-rasm. Rastr va vektor
ma’lumotlarining chegarasi

Natijada hosil bo‘lgan qatlam
orqali mavjud rastrni kesish va
tadqiqot obyekti chegaralari uchun
mos kosmik suratlarni olish uchun
“Model builder” da yangi model ishlab
chiqildi.

Ushbu  funksiyada  ishtirok
etadigan qatlamlar dasturga qo‘shildi.
“Model builder” oynasi ochilib unda
dastlabki vazifa sifatida “liaTepakTus”
va u orqali “Beibopka” bandi
faollashtirildi. Faollashtirish
jarayonida bu funksiya gatlam ichidagi
obyektlarni birma-bir tanlab, keyingi
bajarish uchun tayyorlab beruvchi
funksiya aynan shu shakl ichida
bajarildi (2-rasm).

Yangi funksiyasi belgilangach, u
hosil bo‘lgan natijadan foydalanish
uchun yangi shakl hosil qiladi. Uning
yordamida Kkeyingi bosqich sifatida
rastrni kesish funksiyasi joylashtiriladi.
Unga birlamchi ma’lumot bo‘lib
umumiy kosmik surat va kesish obyekti
iterator natijasining yangi hosil bo‘lgan
shakli tanlandi.

Kesish funksiyasining natijasiga
nom saqlash uchun manzil va format
belgilanib ikkinchi funksiya ham

239

tayyorlandi. Natijani chiqgarish uchun
nom berish jarayonida “%znachenie%”
yoki “%s%” (“%N%”) simvollarini
kiritish talab etiladi. Chunki bu
simollardan foydalanilmasa bir jarayon
tugab ikkinchisi boshlanganda oldingi
natijaning ustiga yangi natijani keltirib
avvalgisini yo‘qotishga olib kelishi
mumKkin.

ExogHele 0BBEKTEI
Maigon_bufferl

IpyNNKpoBEaTe No NoAAM:
FID

MponycTUTe HYNEBEIE 3HAYEHNA:
falze

“ufferl_FID

I
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2-rasm. Yangi funksiya belgisi
(Iterator viborki)

Yuqorida sanab o‘tilgan ishlar va
talablar to‘g'ri ketma-ketlikda
bajarilsa, model to‘gri ish beradi. Aks
holda turli nosozliklar kelib chigish
ehtimoli mavjud. Buning oldini olish
magqsadida model tuzish jarayonini tez-
tez tekshirish tugmasini bosgan holda
nazorat qilib borish tavsiya etiladi.
Shunda barcha ehtimoliy xatoliklar
ham o‘z vaqtida aniqlanib, tuzatilishi
mumkin bo‘ladi (3-rasm).

Tadgiqot  obyekti  hisoblanuvchi
O‘simlik dunyosi obyektlarini
masofadan zondlash ma’lumotlarini
yigish va alohida-alohida shaklda
saqlash uchun rastrlarni tayyorlash,
shu asosida kosmik suratlar orqali
obyektlarni birma-bir tahlil qilish
uchun ma’lumotlar ushbu tartibda
yigfiladi. Yigilgan ma’lumotlar tahlili
ularni vektorizatsiya qilish, O‘simlik
dunyosi obyektlariga tegishli planlarni



chizish orqali ma’lumotlar bazasini
shakllantirish ishlari amalga oshirildi.

3-rasm. Masofadan zondlash
uchun kosmik suratlarni olish
modeli

Modelning ishlashi va
funksiyalarni to‘g‘ri bajarishi uchun
rastrli ma’lumotlarni obyektga tegishli
gismi ajratib olingan holda saqglab
qo'yilishi shart. Bu jarayon bir
qatlamdagi obyektlar tugaguniga qadar
takrorlanadi va Ofsimlik dunyosi

obyektlari uchun kosmik suratlarni
tayyorlab beradi (4-rasm).

4-rasm. Kosmik suratnin model
yordamida hosil qilinishi

Ushbu kosmik suratlarni
umumlashtirish va ularni obyektning
atributiv.  ma’lumotlari  ro‘yxatiga

biriktirish orqali kadastr hujjatini
rasmiylashtirish imkoniyati yaratildi.

Buxoro viloyati Qorako‘l tuman
O‘rmon xo‘jaligi osimlik dunyosi
obyektlarining tadqiq etilayotgan
gismini sxematik xarita sifatida
shakllantirish uchun Landsat-8 asos
xaritasidan foydalanildi.

Ushbu ma’lumotlardan foydalanib,
hududning raqamli geobotanik xaritasi
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va ma’lumotlar bazasi shakllantirildi
(5-rasm).

S-rasm. Qorako‘l ixtisoslashtirilgan
o ‘rmon xo ‘jaligi raqamli xaritasi

Yuqorida keltirilgan
ma’lumotlardan kelib chiqib,
masofadan zondlash orqali olingan
ma’lumotlar har bir sohada eng qulay
manba bo‘lib xizmat qiladi, chunki
olinadigan ma’lumot uchun kam vaqt
sarflab samarali natijaga erishiladi. Bu
esa cheklangan resurslardan samarali
foydalanishda katta imkoniyatlar
yaratadi. Aynigsa O‘simliklar dunyosi
obyektlari davlat kadastrlari bo‘yicha

tuziladigan elektron raqamli
xaritalarni  masofadan  zondlash
materiallaridan  foydalanish orqali
yaratishda ish samaradorligini
oshiradi. Masofadan zondlash

materiallari aniqligini oshirish uchun
joylarda dala topografik-geodezik
tadqiqot ishlarini olib borish tavsiya
etiladi. Tadqiqotchi tomonidan
masofadan  zondlash  materiallari
asosida yaratilgan raqamli xarita
aniqligini oshirish uchun yer usti
syomka ishlarini amalga oshirilgan.

Izlanuvchi ~ tomonidan olib
borilgan dala tadqgiqot ishlari elektron
taxeometr va  GNSS  qurilmasi
yordamida amalga oshirldi.



1-jadval.
«Kamyob va yo‘qolib ketish xavfi
bo‘lgan yovvoyi holda o‘suvchi
o‘simliklar turlari bo‘yicha»
tematik gatlamining .....o‘simlik
turi atributiv ma’lumotlar jadvali

T/r Ustunlar Ma’lumotlar
1 Identifikatsiya raqami
2 O‘simlik turining ilmiy nomi
Osimlik turining rus tilidagi
3 nomi
O'simlik turining davlat tilidagi
4 nomi
Tabiatni  muhofaza  qilish
5 maqomi

Hisobga olish amalga oshirilgan
hudud nomi

Hisobga olish amalga oshirilgan
maydon (ga)

Tur populyatsiyasi egallagan
maydon (ga)

9 Tur populyatsiya soni

10 Tur populyatsiya zichligi

11 Tur sonining o‘zgarishi
12 Cheklovchi omillar
13 Mubhofaza etish choralari

Hisobga olish amalga oshirilgan

1
4 sana

Geografik koordinatalar

15 (shimoliy kenglik)

Geografik koordinatalar

16 (sharqiy uzunlik)

17 O‘simlik holati

Ilgari mavjud bo‘lib, hozir

18 uchramaydigan

19 Ilgari uchramagan hozir mavjud

O‘simliklar dunyosi obyektlari
davlat kadastrlarima’lumotlar
bazasining «Kamyob va yo‘qolib ketish
xavfi bo‘lgan yovvoyi holda o‘suvchi
o‘simliklar turlari bo‘yicha» tematik
qatlamida o’simliklarni hisobga olish,
hisobini yuritish va holatini aniqlash
bo’yicha 16 ta satr keltirilgan. Ushbu
hududlarda tarqalgan  o’simliklar
dunyosi obyeklari to’g’risidagi

241

ma’lumotlarni  boyitish maqgsadida
quydagi satrlarni  kiritish orqali
ma’lumotlar bazasi takomillashtirildi:
17 - O‘simlik holati;
18 - Ilgari mavjud bo‘lib, hozir

uchramaydigan;

19 - Ilgari uchramagan hozir
mavjud.

Xulosa .

Landsat — 8 suniy yo’dosh

tasvirlari asosida hududning ragamli
xaritasi tuzildi. Ushbu xarita o’rmon
xo’jaligi yerlarni doimiy monitoring
qilish uchun asos bolib xizmat qiladi.

Tavsiya etilayotgan ma’lumotlar
bazasidagi o’zgarishlar asosida:

1). O’simlik holati, yana o’simlik,
buta yarim buta yoki daraxtsimon
ekanligi aniqlanadi;

2). Ilgari mavjud bo’lib, hozir

uchramaydigan  o’simliklar  satri
yordamida yo’qolib ketgan o’simlik
turlari aniqlanib, ushbu o’simliklarni
qayta tiklash chora tadbirlarini ishlib
— chigish uchun asos bo’ladi;
3). Ilgari uchramagan hozir mavjud
o’simliklar satri orqali — wushbu
o’simliklar yashash sharoitini o’rganish
orqaliularni muhofaza qilish va
ko’paytirish chora tadbirlarini ishlab
chigishga asos bo’lib xizmat qiladi.
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QUYI ZARAFSHON YER YUZASI ALBEDOSINING GEOFAZOVIY
TEXNOLOGIYALAR YORDAMIDA KARTALASHTIRISH VA
CHO‘LLANISHGA TA’SIRINI O‘RGANISH

Jurayev Jamshid Sunatilloyevich - Sharof Rashidov nomidagi Samargand

davlat universiteti

Mohd Nazish Khan - Sharof Rashidov nomidagi Samargand davlat universiteti

Annotatsiya. Mazkur maqolada
Quyi Zarafshon hududida yer yuzasi
albedosining geofazoviy texnologiyalar
yordamida tadqiq etilishi masalalari ko ‘rib
chigilgan. Yer yuzasi albedosi — quyosh
radiatsiyasining aks etish qobiliyatini
ifodalovchi muhim geofizik parametr
bo‘lib, u iqlim o ‘zgarishi va atrof-muhit
monitoringida katta ahamiyat kasb etadi.

Tadgigot davomida zamonaviy
masofaviy zondlash usullari va geofazoviy
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tahlil texnologiyalari qo ‘llanilib, hududiy
albedo qiymatlarining vagt va fazo
bo ‘yicha o ‘zgarishi o rganilgan.
Shuningdek, turli landshaft tiplari va
yerdan foydalanish usullarining albedo
ko ‘rsatkichlariga ta’siri tahlil qilingan.
Olingan  natijalar  Quyi  Zarafshon
hududidagi iqlim o ‘zgarishini baholash,
agrokimyo va melioratsiya tadbirlarini
rejalashtirishda foydalanish uchun muhim
manba hisoblanadi. Ushbu tadgiqot



natijalari  kelgusida yer resurslarini
boshgarish va ekologik  monitoring
jarayonlarini takomillashtirishga xizmat
giladi..

Kalit so’zlar: cho ‘llanish, albedo,
masofadan zondlash, kosmosdan
o rganish, Landsat, USGS Earth Explorer,
landshaft

AHHomauua. B oOawnnoli cmamve

paccmampugaromcs 80NPOCYL
uccie008amusl anvbeoo 3eMHOU
nosepxHoCmu c NOMOUWbIO

2eONpOCMpPAHCMBEHHBIX  MEXHONIO02Ull 8
Huoicnezapaswanckom pezuone. Anbbedo

nogepxHocmu  3eMau  —  BAJCHBIU
2eouszuyeckuti napamvemp,
ompasjicarowuil K03¢ghhuyuenm
ompasiceHusl COJIHeYHOU  paouayuu,

umerowull 6oIbLUIOE 3HAYEHUE 8 BONPOCAX
UBMEHeHUsl KIUMAama U MOHUMOpUH2d
OKpydHcaioujeti cpeoul.

B xo00e uccnedosanuii  Ovliu
UCNONb308AHbL  COBPEMEHHbIE  Memoobl
OUCMAHYUOHHO20 30HOUPOBAHUS 3eMau U
MexHOI02UU 2e0npOCMPanCmME8eHHO20
AHATU3A, A MAKdCce U3YYEHO UMEHeHUe
3HAYEHUll PecUOHANbHO20  aAlbhedo 80
gpemenu u npocmpancmee. Taxoice 6bL10
NPOAHATUZUPOBAHO  GIUSHUE PA3TUYUHBIX

munog  Jawowagma U cnoco6os
3eM1eno1b308aHUs Ha napamempul
anbedo.  Ilonyuennvie  pezyiomamuol

AGNAIOMCA  8AINCHLIM — UCMOYHUKOM — OJIA
UCNONIL30BAHUSL NPU  OYEHKE U3MEHEeHUs.
Kaumama 8 Huocneszapaswancrkom
peauone, NAAHUPOBAHUU ACPOXUMUYECKUX
u METUOPAMUBHBIX Meponpusimuil.
Pesynemamuvr  0annoco  uccredosanus
HOCIYHCam COBEPULEHCMBOBAHUIO
npoyecco8  YNpaeieHusi  3eMelbHbIMU
pecypcamu u DKONIO2UYECKO20
MOHUmMOpUHea 8 6yoyujem.

Knrwoueevie cnoea:
ONnycCmulHUBAHUE, anvbeoo,
OUCMAHYUOHHOE 30HOUPOBAHUE, OCBOCHUE
kocmoca, Landsat, USGS Earth Explorer,
nanowagpm.
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Abstract. This article examines the
issues of studying the albedo of the earth's
surface in the Lower Zarafshan region
using geospatial technologies. The albedo
of the earth's surface is an important
geophysical parameter that reflects the
reflectivity of solar radiation, which is of
great importance in climate change and
environmental monitoring.

During the study, modern remote
sensing methods and geospatial analysis
technologies were used to study the
changes in regional albedo values over
time and space. The impact of different
landscape types and land use methods on
albedo indicators was also analyzed. The
results obtained are an important source
for assessing climate change in the Lower
Zarafshan region, planning agrochemical
and land reclamation measures. The
results of this study will serve to improve
land resource management  and
environmental monitoring processes in the
future.

Keywords: desertification, albedo,
remote sensing, space-based learning,
Landsat, USGS Earth Explorer, landscape

Kirish. Hozirgi kunda
cho‘llanish insoniyat oldida turgan
global muammolardan biri bolib,
tabiat va jamiyatga katta iqtisodiy,
sotsial va ekologik zararlar
yetkazmoqda. Quruqlikning deyarli
uchdan bir qismini qurg‘oqchilikka
uchragan yerlar tashkil etadi va bu
yerlarda Yer yuzi aholisining oltidan
bir qismi hayot kechiradi. Cho‘llanish
aholi zich yashaydigan tekisliklardan
aholi nisbatan siyrak yashaydigan
hududlarga shuningdek, tog‘ oldi
tekisliklari va aholi kam yashaydigan
tog® hududlari tomon kengayib
bormogda. Buning asosiy sababi aholi
sonining oshib borishi va shunga
bog’liq holda tabiatga antropogen
bosimning kuchayishi bilan bog’liqdir.
Cho‘llanish  protsesslari  iglimning



o‘zgarishi, biologik turlar xilma-
xilligining  kamayishi, tuprogning
sho‘rlanishi, albedoning o‘zgarishi va
tuproq degradatsiyasining ortib borishi
kabi muammolar bilan bog‘langan.

Asosiy qism. Albedo yogin
bog‘ligligining teskari ijobiy
samarasiga  asoslanib  Otterman
(Otterman, 1974) va Charney (Charney,
1977) cho‘llanish mexanizmini
antropogen ta’sirlar tufayli hudud
aridlanishining  kuchayishiga olib
keladi deb tushuntiradi. Bu g‘oyaning
mazmuni shundan iboratki
chollanishga uchragan hududlar,
chollanmagan hududlarga nisbatan
albedo ko‘rsatkichlar yuqori bo‘ladi.
Albedoning kattaligi havoning
yuqoriga ko‘tarishini kamaytiradi,
kechalari yer yuziga yaqin havo gatlami
haroratini pasaytiradi, bu o'z navbatida
bug‘lanuvchanlikni kamaytirib yog‘in
miqdorini ham kamaytiradi. Shunday
qilib albedo yog‘in teskari bog‘liqligi
cho‘llanishni keltirib chigardi.
(O.Adilova, 2020 y.). Albedo tuproq
namligi, o‘simlik qoplami, qor qoplami
va boshqga tuproq yuzasi sharoitlariga
ta’sir qilishi mumkin. Sirt albedosining
oshishi cho‘llanish dalillarini
ko‘rsatadi. (Robinove va boshq. 1981;
Xiao va boshq. 2006; Vang va Yan
2017).

Albedoning yillik o‘zgarishi yer
to‘shama sirtining o‘zgarishi bilan
bog‘liq (1-jadval). Cho‘l sharoitida
butalar ostidagi tuproq yuzasining
harorati, ochiq soyalanmagan
joydagiga nisbatan 9-13 °C ga
pastroqligi qayd etilgan. Soyalangan
joyda tuproq yuzasining sutkalik
harorat amplitudasi, ochiq joydagiga
nisbatan 25-30 °C ga kamayadi.
Cho‘llarda qandim, qora va oq saksovul
butalari quyoshdan kelayotgan yalpi
radiatsiyaning 50—95 foizini to‘sib
goladi, bu esa tuproqda haroratning
pastroq bo‘lishiga olib keladi.
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1-jadval

Tabiiy sirtlarning albedosi
(V.L.Gaevskiy va M.I. Budiko

ishlari)
Sirt | Albedo Sirt | Albedo
Yalang tuproq Yog‘och o‘simligi
Qora 0.05 — Ninabargli 0.10 —
tuproq 0.15 o‘rmon 0.15
Nam 0.10 — Yaproqli 0.15 —
qgo‘ng‘ir 0.20 o‘rmon 0.20
tuproq
Quruq loy 0.20 — Tabiiy sirtlarning
va 0.45 asosiy turlari
qo‘ng'ir uchun o‘rtacha
tuproq giymatlar
Quruq oq 0.25 — Ninabargli 0.14
qumloq 0.45 o‘rmon
tuproq
Tundra,
dasht,
yaproqli 0.18
o‘rmon,
Dala, yaylov, tundra | yilning
nam
vaqtdagi
savanna
Suli va 0.10 —
bug‘doy 0.25 Yilning
dalasi quruq 0.25
Kartoshka 0.15 — vaqtdagi
maydoni 0.25 savanna
va
chalacho'l
Paxta 0.20 —
dalasi 0.25 Cho‘l 0.30
Yaylov 0.15 —
0.25
Quruq 0.20 —
dasht 0.30
Tundra 0.15 —
0.20
Albedo masofadan zondlash
orgqali yer va atmosferaning
xususiyatlarini kosmosdan o‘rganishda
muhim  rol ofynaydi.  Quyosh

nurlanishining spektral va burchak
bo‘yicha qaytarilishi, o‘simlik qoplami
kabi yer yuzasining xususiyatlarini
aniglash uchun qofllaniladi. Bu
jarayon, shuningdek, atmosferaning
tarkibini— masalan, tuman
zarrachalari miqdori, hajmi va optik
xususiyatlarini aniglashda  ham
hisobga olinishi kerak. Quruglik ustida,
bulutsiz  sharoitlarda  qaytarilgan



quyosh nurining asosiy qismi yer
yuzasidan aks etadi. Shu sababli,
atmosferaning tarkibini qaytarilgan
quyosh nuriga asoslanib aniqlashda yer
yuzasining qaytaruvchanligi haqida
aniq ma’lumot kerak bo‘ladi.

Aholi yashamaydigan,
o‘simliksiz yerlarning albedosi 0.1 dan
0.6 gacha (10 foizdan 60 foizgacha)
o‘zgaradi, toligq ormon  bilan
goplangan yerlarning albedosi esa 0.08
dan 0.15 gacha. Mintaqaviy albedodagi
0.1 o‘sish momagqaldiroq bilan bogliq
bolgan yomg‘ir hodisalarining 20

foizga kamayishi bilan bog'liq.
Shuningdek, albedo keskin oshgan
hududlarda bug‘lanish va

transpiratsiyaning sezilarli darajada
kamayishi kuzatilgan. Eng katta albedo
o‘zgarishlari cho‘llanish va
o‘rmonlarning kesilishi kuzatilayotgan
hududlarda sodir bo‘ladi. Tuprogning
albedosiga qarab, o‘simlik qoplamasi

kamayishi, albedoning 0.2 gacha
ko‘tarilishiga olib kelishi mumkin.
Afrikadagi Sahel =zonasi bofyicha

o‘tkazilgan model tadqiqotlar shuni
ko‘rsatadiki, cho‘llanish tufayli XX-
asrda albedo 0.14 dan 0.35 gacha
oshdi. Bu yomg‘ir miqdorining 40
foizga kamayishi bilan bir vaqtga to‘g‘ri
keldi. Bundan tashqari, o‘tgan bir
necha yuz yil ichida qishloq xo%aligi
ekinlari uchun o‘rmonlar kesilishi va

dashtlarning o‘zlashtirish o‘rta
kengliklardagi keng hududlarning
albedosini o‘zgartirgan bo‘lishi
mumkin.

Ushbu tadqiqotda biz
takomillashtirilgan  to‘g‘ridan-to‘g‘ri

baholash algoritmini qo‘lladik va uni
bir nechta Landsat sun’iy yo‘ldosh
sensorlariga tatbiq qilib, 1990, 2000,
2010 va 2020 yillar uchun yer yuzasi
albedosini hisob-kitob ishlari olib
borildi. Landsat 5 va Landsat 8 OLI
(Operational Land Imager)
ma’lumotlari USGS Earth Explorer
tomonidan taqdim etildi va ulardan
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tadqiqot hududidagi albedoni
anigqlashda  foydalanildi. = Landsat
tasvirlari 2-darajali ma’lumotlar bilan
olinib, 30 metrlik fazoviy aniqlikka ega
bo‘lganlar tanlab olindi.

Liang (2000) turli sun’iy
yo‘ldosh sensorlari yordamida
albedoni hisoblash uchun bir nechta
algoritmlar ishlab chiqdi. Uning
Landsat qgisqa toflginli  albedo
hisoblash formulasi Smit (2010)
tomonidan muvofiglashtirilgan va
quyida keltirilgan.

0356401305 403730, +0085p,+0072p, 00018
i 0356+ D 13040373085+

Bu yerda p Landsatning 1, 3, 4, 5

va 7—kanallarini ifodalaydi.
Landsatning 2—kanali (yashil)
ishlatilmaydi.

Ushbu formula  ArcMapda
Raster Kalkulyatori yordamida
quyidagicha qo‘llanilishi mumkin:

((0.356B1) + (0.130B2) + (0.373B3) +
(0.085B4) + (0.072*Bs) -0.018) /
1.016))

Dastlab sun’iy yo‘ldosh tasvirlari
georektifikatsiya qilindi, qatlamlarga
joylashtirildi va mozaika qilindi,
natijada kiritish uchun ma’lumotlar
tagdim etildi. Keyinchalik, albedo
boshqa o‘zgaruvchilar va taqqoslash
uchun zarur boflgan ma’lumotlarni
tagdim etish uchun hisoblandi.

Albedo natijalari 1990, 2000, 2010
va 2020 yillar uchun hisoblandi. Ushbu
tadqgiqotda Quyi Zarafshon hududi
uchun yer yuzasi albedosini ishlab
chiqarish uchun Landsat 5 va Landsat

8 OLI malumotlari ishlatildi.
Keyinchalik olingan natijalar
hududdagi fazoviy  o‘zgarishlarni

ko‘rsatish uchun 5 sinfga bo‘lindi.
Albedoning fazoviy o‘zgaruvchanligi
vaqtga bogliq bo‘lib, so‘nggi 40 yildagi
o‘zgarishlarni aks ettiradi. 1990—yildan



2020-yilgacha albedo past darajada
o‘zgarishni ko‘rsatdi.

Albedo 1990. Landsat 5
ma’lumotlaridan foydalangan
holda1990-yil uchun albedo hisoblab
chiqildi va natijalar 0.08 dan 0.44
gacha o‘zgardi. Bu ko‘rsatkichlar
hududning kop qismi  yuqori
giymatlarga ega ekanligini ko‘rsatadi,
yuqori  albedo  qiymatlari  esa
chollanishni  ko‘rsatadi. = Bundan
tashqari, Zarafshon daryosi sug‘orilgan
hududlar bundan mustasno
hisoblanadi.

Tadqiqot hududining ko‘p qismi
0.13 va 0.18 qiymatlari oraligiida
joylashgan bo‘lib, bu o‘simliklarning
yo‘qligini ko‘rsatadi. 0.18 dan yuqori
giymatlar juda yuqori albedoni
ko‘rsatadi, bu sho‘rlangan yoki toshloq

hududlarni anglatadi. 1990-yilda
hududda kam aholi yashaganligi
sababli, @ hudud faqat qisman

rivojlangan va suvga ehtiyoj kam
bo‘lgan. Biroq, hudud asosan, gishloq
xo9aligi bilan bogliq bo‘lgan, Shu
sababli, hududning aksariyat qismida
aholi yashagan va foydalanilmagan,
natijada albedo (0.13-0.18) yuqori
bo‘lgan.

1 Lagena

.....

1—rasm. Quyi Zarafshonda sirt

albedo o‘zgarishi 1990—2020—yillar
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Albedo
natijalariga ko‘ra,
hududda albedo
tagsimotning xilma-xilligi
kuzatilmoqda. Qiymatlar 0.08 dan
0.44 gacha o‘zgaradi. Bu oxirgi 10 yil
ichida umumiy o‘rtacha qiymatning
oshmaganligini ko‘rsatadi. Ko‘plab
hududlar  juda  yuqori albedo
ko‘rsatkichlarini namoyish etib, ular
quruq tosh qoyalari va og‘r cho’l
hududlarini ifoda etadi. Ko‘plab
hududlarda yuqori albedo miqdorini
haddan tashqari charvo mollarining
ko‘p boqilishi natijasi sifatida baholash
mumkKkin. Bundan tashqari, arid iqlimli
zonalarida albedo miqdori oshsa
bug‘lanishning  ko‘payishiga  olib
keladi. Yuqori bugflanish darajasi esa
suv havzalarining yomonlashishiga
sabab bo‘ladi. Quyi Zarafshonda yillik
yog‘ingarchilik miqdori juda kam va
yuqori harorat bu holatni yanada
kuchaytiradi.

Albedo 2010. Albedo o‘lchovlari
0.08 dan 0.44 gacha o‘zgaradi. 1990,
2000 va 2010 yillardagi ma‘lumotlar
taqqoslanganda, tadqiqot hududida
albedoning xilma-xil mozaikasi borligi
aniglandi. Bu suv resurslarining
kamayib borayotganligini, ko‘llar va
daryolar yaqinida albedoning
ortayotganligini ko‘rsatadi. 1990-
2000 yillar orasida o‘rmon bo‘lgan
hududlar cho‘lga aylangan va kuchli
cho‘llanish sodir bo‘lgan. Amudaryo

2000. Tadqgiqot
o‘rganilayotgan

bo‘yicha fazoviy

atrofida  ham kuchli chollanish
kuzatilmoqda (o'simliklar yo‘q
hududlar). Mutaxassislar iglim

o‘zgarishi tufayli keyingi 20 yil ichida
Amudaryo oqimining kamayishini
prognoz gilmoqdalar. Soglom
o‘simliklarning qisqarishi bu hududda
keng tarqalgan va bu tendensiya davom
etsa, hududda resurslar
yetishmovchiligi yuzaga kelishi
mumkKin.

Albedo 2020. Landsat 8 OLI
ma’lumotlari yordamida 2020-yil



uchun albedo qiymatlari hisoblandi.
Natijalar  fazoviy = o‘zgarishlarning
murakkab mozaikasini ko‘rsatadi.
Tadqiqot hududidagi suv havzalarida
suv yetishmovchiligi jiddiy bo‘lgan.
Asosiy suv manbai bo‘lgan Zarafshon
daryosi Quyi Zarafshonga quyilishidan

oldin jiddiy ifloslanish va suv
tanqisligini aks ettiradi. Qorakol
kolidan tashqari barcha ko‘llarda

1990, 2000 va 2010 yillar bilan
solishtirganda albedo ko‘rsatkichlari
yuqori.

Shaharlar va ularga yaqin
hududlarning aksariyatida albedo
giymatlari 0.09 dan 0.11 gacha bo‘lib,
bu juda kam yoki siyrak o‘simliklarni

ko‘rsatadi. Shuningdek, ko‘plab
hududlar ilmiy asoslanmagan va
tizimsiz  yomonlashuv  jarayonlari

bo‘lgan. Amudaryo bilan chegaradosh
hududlarda suv tangqisligi jiddiy bo‘lib,
bu albedoning yuqori qiymatlarini
ko‘rsatmoqgda va bu hudud tez orada
cho‘lga aylanishi mumkin.

Xulosa. Quyi Zarafshon havzasida
cho’llanish jarayonlarni to’g’ri baholab,
uni yaxshilashga qaratilgan chora-
tadbirlarni qo’llash zarur va kechiktirib
bo’lmaydigan vazifadir. Yuzaga kelgan
cho‘llanish muammolari sabablarini
aniglash geografik nuqtai-nazardan
baholash har-bir o’zgarish sabablarini
joyda  qiyosiy,  solishtirma  va
kartografik usullardan foydalanib
baholash, masalani tez va samarali hal
qilinishi bosh omil bo’lib, kechiktirib
bo’lmaydigan masala bo’lib hududda
suv va tuproq resurslaridan to’gri
foydalanish, o’simlik qoplamini tiklash
orqali amalga oshirish mumkin.
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QASHQADARYO VILOYATI QISHLOQ XO‘JALIGI GEOGRAFIYASI VA
UNI KARTALASHTIRISHNING AYRIM MASAILAILARI

D.I.Navotova - Qarshi davlat universiteti Geografiya kafedrasi o‘qituvchisi

Annotatsiya. Ushbu
magqolada navbatli  sug ‘orishni
amalga oshirishda suv resurslaridan
samarali foydalanishni ta’minlash
masalalari tahlil gilingan. Xususan,
sug ‘oriladigan  yerlarda  suvdan
oqilona foydalanishning
agrotexnikaviy va gidromeliorativ
asoslari ko rib chiqilgan. Ilmiy
tadqiqot natijasida sug ‘orish
rejimlarini to ‘g ‘ri tanlash, yerlarning
meliorativ holatini yaxshilash, suv
tejamkor texnologiyalarni joriy etish

hamda suvdan foydalanishda
zamonaviy yondashuvlarni tatbiq
etish zarurligi ta’kidlangan.

Shuningdek, Qashqadaryo viloyati
sharoitida amalga oshirilgan
kuzatuvlar va tahlillar asosida amaliy

tavsiyalar berilgan. Magqolada
keltirilgan natijalar sug ‘oriladigan
yerlardan samarali foydalanishni

ta ' minlashda muhim ilmiy va amaliy
ahamiyatga ega.

Kalit so‘zlar. Qishloqg xofaligsi,
agroiqglimiy  resurs, dehgonchilik,
chorvachilik, agrogeografik rayon,
fermer xofjaligi, dehqon xojaligi,
kartalashtirish.
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AHHOTauuA. B danHoll cmambe
aHaausupyromes 80NPOCHL
obecneueHus agPexmusHo20
UCN0./1b308AHUA BOOHBIX pPecypcos npu
ocyuiecmeseHuu nonepemeHHo20
opoweHus. B uacmuocmu, 6bLau
paccmompensl azpomexHuveckue u
2udpomeauopamugHvle 0OCHOBbL
PAauUOHAALHOZ20 UCTIOAB30B8AHUSL 800bL
Ha opowaembvlx 3eMAsXx. B
pe3yavmame HayuHbLX UCCAe008aHUll
6bL10 NOOUEPKHYMO, UMO He0bX00UMO
8bl0UPaAMb  NPABUABHBIE  PEHCUMDbL
opouwieHus, cogepuieHcmeosamnw
Meauopayur  3emMenb,  B8HeOPAMb
godocOepezarouwjue mexHo.102ul,
8HedpaAmMb cospemeHHble No0X00bl K
g8odonoav3osaHuro. Takde 6bL1U OaHbL
npakmuueckue pexomeHOauuu Ha
ocHoge HabawdeHUll U aAHAAU308,
npogedeHHbIX 8 ycaosusnx
KawxadapvuHckotl obaacmu.
Pesyabmambt, npedcmaeneHHvle 8
cmamvwe, umerom 60avloe Hay1uHoe U
npakmuueckoe 3HaueHue 8
obecneveHuu agdexmusHo20
UCNONB30BAHUA OPOWLAEMDbLX 3eMeNb.

Kmaoueswte caoesa. Ceavckoe
xo3aiicmao, azpoxaumamuuecKkuil
pecypc, 3emnedenue,



HCUBOMHOBOOCMEO,
azpozeocpagpuueckuil paiion,
xo3siicmao, 3emnedenue,
xapmoezpaguposaHue.

Abstract. This article analyzes
the issues of ensuring the effective use
of water resources when
implementing alternating irrigation.
In particular, the agrotechnical and
hydro-reclamation foundations of
rational use of water on irrigated
lands are considered. As a result of
scientific research, the need for the
correct selection of irrigation regimes,
improvement of the land reclamation
condition, introduction of water-
saving technologies, and application
of modern approaches to water use
are emphasized. Also, practical
recommendations are given based on
observations and analyzes carried out
in the conditions of the Kashkadarya
region. The results presented in the
article are of significant scientific and
practical importance in ensuring the
effective use of irrigated lands.

Keywords. Agriculture,
agroclimatic resource, farming,
livestock, agrogeographic region, farm,
peasant farm, mapping.

Respublika hududiy mehnat
tagsimotida Qashqgadaryo viloyatining
o‘ziga xos o‘rni bo‘lib, gishloq xo%jaligi
mahsulotlaridan paxta va bug‘doy yalpi
hosili bo‘yicha yetakchi, chorvachilik

mahsulotlarini yetishtirishda
(Samarqand viloyatidan keyin)
ikkinchi  orinda  turadi.  Tabiiy

sharoitining qulayligi gishloq xo%aligi
mahsulotlaridan yuqori darajada hosil
olish  imkonini  beradi. @ Biroq
viloyatning ichki tabiiy sharoitida
yetarlicha farqlar mavjud. Jumladan,
viloyatning tog‘, tog‘ oldi va tekislik
hududlari tuproq, relyef, ichki suvlari
hamda agroiqlimiy resurslar (iqlim,
namlik, harorat) jihatidan bir xil emas.
Bu esa  viloyatning  hududiy
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ixtisoslashuvini ~ belgilab  beradi.
Shundan kelib chiqgib Qashqadaryo
Yuqori, Orta va Quyi agrogeografik
rayonlarga ajratilgan.

Viloyatning Quyi agrogeografik
rayoni gadimdan dehqonchilik
qilinadigan yerlar (voha) bilan birga
yangi o‘zlashtirilgan maydonlarni ham
0z ichiga oladi. Bular Kasbi, Koson,
Mirishkor, Muborak, Nishon va Qarshi
tumanlari hisoblanib, mintaqa
agroiqtisodiyotida paxtachilik,
sabzavot va polizchilik, shuningdek,
cho'l yaylov chorvachiligiga
ixtisoslashgan.  Ushbu  tekislikda
joylashgan tumanlar viloyatning 41.7 %
maydonini egallagan holda, qishloq
xo9alik mahsulotlarining 46.8 foizini
beradi va ularda yetishtirilgan jami
qgishlog xof%jalik mahsulotining 22.6
foizi Koson, 18.7 foizi Kasbi, 17.0 foizi
Qarshi, 16.7 foizi Mirishkor, 15.4 foizi
Nishon va 9.6 foizi Muborak tumaniga
to‘gri keladi. Ko‘rinib turibdiki, bu
ko‘rsatkich bo‘yicha Koson tumani
yetakchilik qilsa, aksincha, Muborak
tumani so‘ngi o‘rinni egallamoqda.

Qashqgadaryoning Yuqori bilan

O'rta agrogeografik rayoni
agroiqtisodiy ixtisoslashuvi va
hosildorligida ham o‘zaro farqlar
kuzatiladi. Viloyatning Yuqori

agrogeografik rayoni Kitob, Shaxrisabz
va Yakkabog‘’ tumanlarini oz ichiga
oladi. Ushbu tumanlar bog‘dorchilik,
donli ekinlar yetishtirish, shuningdek,
tog’ yaylov chorvachiligiga
ixtisoslashgan bo‘lib, viloyatninig 29.3
% hududini egallaydi va yalpi qishloq
xojalik mahsulotining 26.5 foizini

ta'minlaydi. Bu tumanlar ichida
Yakkabog' tumani mahsulot
yetishtirishda ustunlik giladi.

O‘rta agrogeografik rayonida

joylashgan Dehqonobod, Qamashi,
Chiroqchi, Gfuzor tumanlari esa
viloyatning 28.7 % hududini ishgol
qilib, ularning hissasiga viloyat jami
qgishloq xo%alik mahsulotining 25.9



foizi to‘g‘ri keladi va asosan lalmikor
dehqonchilik hamda tog’ yaylov
chorvachiligiga ixtisoslashgan. Oz
navbatida, mazkur tumanlarda
yaratilgan jami qishlog xo%alik
mahsulotining Chiroqchi 42.1 %,
Qamashi 33.6 %, G'uzor 24.3 foizini
beradi. Tahlillarni  ko‘rsatishicha,
agrogeografik rayonlarning qishloq
xo9jalik mahsulotlari yetishtirishida
tekislik zonasining salohiyati katta.

Qashqgadaryo viloyati
hududining 71.8 %, yoki 2046.8 ming
gektari qishloq xo‘jaligiga yaroqli
yerlar sirasiga kiradi va shundan ekin
ekiladigan yerlar 677.2 ming gektar
yoki 33.1 %, pichanzor va yaylovlar
64.2, kop vyillik ekinlar 1.6 va bo‘z
yerlar 1.1 foizni tashkil qiladi (2020 y).

Qishloq xofalik mahsulotlarini
yetishtirishda fermer va dehqon
xo9jaliklarining ahamiyati katta. 2020
yil 1 yanvar holatiga ko‘ra viloyat yalpi
qishloq xo%alik mahsulotining 51.8 %
dehqonchilik, 48.2 % chorvachilik
tarmog‘ida yaratildi. Aytish joizki,
ushbu mahsulotlarning 40.6 foizi
fermer xo‘jaliklari, qolgan 59.6 foizi esa
dehqon xofjaliklari hissasiga to‘gi
keladi. Fermer xo‘jaliklari asosan
dehqonchilik mahsulotlarini
yetishtirishda ustunlik qiladi. Mazkur
tarmoq paxtaning 99.3 %, bug‘doyning
86.9 %, zigfir va kunjutning 59.2 %,
uzumning 63.4 %, mevaning 57.2 % va
poliz ekinlarining 53.3 foizini yaratadi.
Dehqon xo‘jaliklari esa, chorvachilik
mahsulotlarini yetishtirishda yetakchi
hisoblanadi. Masalan, ushbu tarmoqda
go‘shtning 97.4 %, sutning 97.9 %,
tuxumning 88.5 %, junning 91.1 %,
qorako‘l terisining 72.5 %
yetishtiriladi; yirik boshli qoramolning
94.2 %, qo‘y va echkilarning 85.5 foizi
ham dehqon xofjaliklariga to‘g'ri
keladi.

Qishloq xofjaligi geografiyasini
o‘rganish, tahlil va tadqiq qilishda
kartografik usulning ahamiyati katta.

250

Ma’lumki, ushbu makroigtisodiyot
tarmog‘i, sanoat va aholi joylashuvidan
farq qilib, uning hududiy tashkil etilish
hususiyati areal (maydon) ko‘rinishiga
ega. Binobarin, agroiqtisodiy
tadqiqodlarda qishloq xojaligi ekinlari,
ularning hududiy ixtisoslashuvi aynan
shu shaklda, ya’'ni kartografik fon yoki
rang holatida aks ettiriladi.

Umuman olganda, Qashqadaryo
viloyati gishloq x0‘jaligini
kartalashtirishda quyidagi tur yoki
turkum kartalarni yaratish mumkin.
Bu borada, eng avvalo, viloyatning
tabiiy-xo‘jalik rayonlari asos qilib
olinib, ularning qishloq xo‘jalik kartasi
alohida tasvirlanishi real geografik
manzarani to‘g'ri ifodalab beradi. Bu
xususda geograf olimlar (Hodiyev R.A.,
Smirnov N.B., Yangiboyev M.Y.,
Soliyev A.S., M.A.Fayzullayev va
boshq.) Qashqadaryo viloyatini 2 tadan
5 tagacha iqtisodiy rayonlarga
ajratishgan. Kartalashtirish ishlarida
bu rayonlar turli rangda va chegaralari
ko‘rsatilgan holda tasvirlanadi.

Shuningdek, qishloq xo%jaligi

bo‘yicha yana quyidagi kartalarni
tuzish mumkin:
gishloq tumanlarining

agroiqtisodiyot salohiyati yoki har bir
gektar yerga (shu jumladan, gishloq
xo‘jaligida foydalanadigan yerlarga)
gancha mahsulot to‘g‘ri kelishi;

xuddi shunday karta aholi jon
boshiga hisoblanganda;

gishloq tumanlarida fermer va
dehqon xofjaliklarining ulushi;

fermer xo%jaliklarining yer va suv
resurslari bilan ta’'minlanganligi;

qishloq tumanlarida
chorvachilik va dehqgonchilik
tarmogqlarining hissasi (rangda yoki
karta diagrammada);

gishlog  xofjaligida  mehnat
resurslaridan foydalanish kartasi;

gishloq tumanlarining
melioratsiya-irrigatsiya tizimi
(infratuzilmasi);



shahar atrofi gishloq xo%aliga;

qishloq tumanlarining yer fondi
va uning tarkibi va boshq.

Ushbu kartalarni
umumlashtirib, ularni viloyat gishloq
xo9alik atlasi shaklida ham
tashkillashtirish mumkin. U holda
mintaqa agroiqtisodiyot tizimining
hududiy tashkil etish va boshqarish
to‘grisida toliq tasavvurga ega
bo‘linadi. Shu bilan birga, ta’kidlash
lozimki, bunday turkum kartalar
boshqa viloyatlar uchun ham tuzilishi
magsadga muvofiq. Bunda har bir
hudud yoki mintaganing o‘ziga xos

tabiiy geografik, demografik
hususiyatlari, xo‘jaligining tarmogqlar
tarkibi va ixtisoslashuvi e’tiborga

olinishi kerak. Bu esa olib borilgan
tadqiqotlarning ilmiy va amaliy
ahamiyatini, ularning “geografiyligini”
yanada oshiradi.

Yer va suv resurslaridan gishloq
xoYjaligida foydalanish to‘g‘risidagi
ma’lumotlarni kartalashtirish va ularni
tahlil qilish orqali o‘rganilayotgan
obyektga yetarlicha daliliy ko‘rgazmali
ta’rif berish mumkin. Ularning asosida
mavjud qishloq xof%aligi haqidagi
ma’lumotlarni qat’iy hududiy kesmada
xaritaga qayd etish orqali to‘plash va
yaxlit tizimga solish yotadi, bu esa, o'z
navbatida, qishloq xo%aligi haqidagi
har qanday tavsifni, hududning mos
gismidagi  tabiiy = sharoit  bilan
solishtirish, qishloq xo%aligi ta’rifini

tabily muhit turlariga qiyoslash
imkonini beradi.
Kartalar  gishloq  xo%aligini

rejalashtirish ishlarini asoslashda ham
qulay vosita bo‘lib, uning o‘zaro ichki
aloqgalarini ochib berish, zarur bo‘lgan
tarmoqlararo mutanosiblikni
aniqlashga yordam beradi. Ma’lumki,
har bir hududdagi qishloq xo‘jaligi
o‘zining ixtisosi, joylashishi, uni tashkil
etuvchi tarkibiy qismlarining o‘ziga
xosligi bilan ajralib turadi. Aynan ana
shu oziga xoslik hudud miqyosidagi
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qishloq xo%aligini kartaga tushirishda
kartalarning mazmunini ishlab
chiqishni, ko‘rsatkichlar tanlash va
ularni qanday wusullar yordamida
tasvirlashni oldindan belgilab beradi.

Qashqadaryo viloyati qishloq
xo9jaligi tarmog'i paxtachilik,
donchilik, sabzavotchilik, polizchilik,
uzumchilik, bog‘dorchilik bilan birga,
chorvachilikning asosiy ixtisoslashgan
tarmogqlar zaminida tarkib topgan. Yer-
suv resurslaridan samarali foydalanish
orqali qishloq xo%aligini intensiv
rivojlantirish uchun mo‘jallangan yirik
masshtabli turkum kartalarni tuzishda
asosiy e’tibor ushbu sohaning o‘zigi xos
mintaqaviy xususiyatlariga qaratilish
lozim.

Bugungi kunda respubikamizda
yaratilgan atlas va kartalarni tuzish
jarayonida to‘plangan tajriba va
mavjud uslubiyotdan foydalangan
holda, ularni takomillashtirib,
Geografik axborot tizimi (GIS)
yordamida tumanlar, fermerlar
uyushmasi hamda fermer xo‘jaliklarini
qgishloq xo%jaligi ishlab chiqarishini
boshqarish va rejalashtirishga
ko‘maklashuvchi  yirik masshtabli
kartalar bilan ta’'minlash hozirgi kunda
mutaxassislar oldida turgan dolzarb
vazifalardandir.

Hozirgi kunda mamlakatimiz
qishloq xo‘jaligini hududiy tashkil etish
va rivojlantirish masalalarini hal
qilishda GIS texnologiyalar yetarlicha
tadbiq qilinmagan. Bugungi kunda
hududlarning kritik ekologik vaziyati,
global iqlim isishi jarayonining
mintagamiz uchun aktualligi, iqtisodiy

mexanizmlarning bozor iqtisodiyoti
asoslariga mos holda
modernizatsiyalashuvi -  qishloq

xo‘jaligi tarmogqlarini joylashtirishda
GIS texnologiyalardan foydalanib, aniq
tavsiyalar ishlab chiqish imkonini
beradi. Chunki, GIS texnologiyalar
gishloq x0‘jaligining kartalarini
tayyorlashda, boshqarish,



rejalashtirish ishlarida mavzuli va
majmuali kartalarni yaratishning keng
imkoniyatli vositasi hisoblanadi.
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YIIK: 631.67:711.14

BOFTOPUYNJINKIA EP PECYPCJIAPU/IAH OOUNTATAHUIITHUHT
Xyayanumu TNSNMJIAPUHU TAKOMWIJIAITIITUPUIII
NCTUKBOJ/JIJIAPH

3.Xaguzoea
kagedpacu kamma yxumyeuucu

“TUKXMMW” MTY “Ep pecypcaapuHu O6owkapuw”

Y.Myxmopoe - “THKXMMH  MTY “Ep pecypcaapunu 6owxapuil”

xagedpacu doueHmu

AnHomauusa: bordopuuaukoa ep

pecypcaapudan  ¢doudaraHuHuH2
xyoyadutl Mu3UMAApUHU
maxkomMuaraumupuul

ucmukboanapu” maesycudazu uwoa,
b6ordopuuaukda ep pecypcaapudaH
camapaau goiidaranuw ea xyoyouil
UHMe2payusHU PuUBOHCAAHMUPUWRA
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oud acocull cmpameausaap ea
amanutl ycyanap ypearuaadu.
Makcao, ep pecypcaapuoaH

ukmucooutll 8a 39K0/102UK HUXamOaH
xap momoHaama @olidaraHuwHu
masmMuHAQuW, WyHUH20ex, bapkapop
pusodcaanuwza apuwuwoup. Jlotiuxa
xyodyouil jjazapuwinap, xymaadaH, ep



Matl0oHAapuHU MYB80PuK
makcumaaul, uppu2ayusl mudumaapu
8a azpoaskono2ux manabaap 6yiiuua
maxkomMuarQuWmMupuwLAap,
wyHuHa0ex, axoauza O0FO0opUUAUK
coxacuda Ouaum Oepuwl opkaau
camapadopauKHu owupuuwea
Kapamui2aH.

Kaaum cijzaap: Bbordopuuaux,
ep pecypcaapu,xyoydutl
muaumaap,camapadopauk,, uHmezpa
yus, bapkapop
PUBOHCAAHUULUPPU2AUUSR,AZPOIKON02
us,epHu makcumaaul,mabuutl
pecypcaap, xyodyouil pusoXcAaHuw

AHHOmauyus: Paboma Ha
memy "Ilepcnexmusnt
cosepueHcmao8aHus
meppumopuanbHblx cucmem

UCNOAB30BAHUS 3EMENbHBIX Pecypcos
8 cadosodcmee” HanpasaeHa Ha
uccaedosaHue OCHOBHbIX cmpameautl

u npakmu4ecxkux Memodos
agdexmusHo20 UCNO1b308AHUSA
3emenbHbIX pecypcos 8 cadosodcmae U
passumus meppumopuanbHotl
unmezpayuu. Ileab npoexma —
obecneuumns 9KOHOMUYUECKU u
9K0/02UUeCKU 0bocHoB8aHHOe

UCno/1b308aHUE 3eME/TBHBIX pecypcos,
a makxce Oocmuub ycmofmueoeo

pazsumus.  IIpoexm  exarouaem
cosepueHcmaosaHue

meppumopuanbHblx u3meHeHull,
maxux Kak onmumanvHoe
pacnpedeneHue 3eMeNbHBIX
yuacmkos, cucmembvl OpoweHus u

azposkosno2udeckue mpebosaHus, a
maxoice nosvluleHue aggexmusHocmu
yepe3 0OYyueHue MecimHo20 HaceaeHUs
8 obaacmu cadosodcmaa.
Karoueawle
ca0o800cmeo,3emenbHble
pecypcbl, meppumopuanbHble
cucmembl,
3¢ dEKTUBHOCTD, UHTETPAIUSA,YCTON
YHBOE
Pa3BUTHE,0POIIIEHHE,ATPOSKOIOTH

caosea:
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H?
3eMeJIb, IPUPOJHbIE
pecypChl, TEpPUTOPHUATBHOE
pasBuTue

pacmpesiesieHue

Annotation: The work titled
"Prospects for Improving Territorial
Systems of Land Resource Utilization
in Horticulture" focuses on the study of
key strategies and practical methods
for the effective use of land resources
in horticulture and the development of
territorial integration. The objective is
to ensure  economically and
ecologically sustainable land use,
aiming for long-term development.
The project involves improving
territorial changes, including optimal
land distribution, irrigation systems,
and agroecological requirements, as
well as enhancing efficiency through
educating the local population in
horticultural practices.

keywords: horticulture,land
resources,territorial
systems,efficiency,integration,
sustainable,
development,irrigation,land

distribution,natural resources,
territorial  development, @ Hauanao
dopmbl

Kupuw
V36exucTon Pecniybnukacuna
OOFTOPUNITUK coxacu KHIIUIOK

XY)KATATHHUHT  MYXUM  TapMOKJIapHIaH
Ooupu xucobnananu. MamiakaTUMU3HUHT
KyJlal  UKJIUM  IIapOUTH, CcepKyeur
KYHJIADHUHT  KYIUIMTH  Ba  TYNPOK
YHYMJIOPJIUTH IOKOPH OYJIraH epJIapHUHT
MaBX Y IJTUTH OOFIOPUMUITUKHU
PUBOXKIIAHTUPHIIL YUyH KaTTa
UMKOHUSATIIAP SApaTaIH.

Acocuml KHCM

BoFIOPUYMTUKHUHT X03UPTH X0JIaTH Ba
PUBOKJIAHUII TeHJIEHI[USJTApU
V36ekncTton GOFIOPUMINTH  CYHITH
Amutap/ia Jkajan cypbariiap OwiaH



PUBOXJIAHMOKZA. byryHru KyHza
MaMJIaKaTUMH3/1a 570 MUHT
reKTapZlaH OpPTHUK MaWJoOHAA TYypJIu
XTI MeBa-cab3aBoT SKHUHJIapU
ETUIITUPUIMOK/A. Bormopumink
XYKaIMKJIapyU/ia acocaH OJIMa, YPUK,
madToJIH, HOK, 0JI4a, TUJIOC Kabu MeBa
JlapaxTaapy eTUIIITHPUIIA/IH.
Tor Ba TOFONAM  XyAyAJapujia
JKoMJTamrad O0FJIap aJoXuaa axaMHUsT
kacO osraau. By xyaymiapga ycraH
MeBaJIADHUHT TabM XyCyCHATJIAPH,
CaKJIaHUIII MyA1aTH Ba
TPaHCIOPTA0eJUIUTH IOKOpU Oyiaim.
Tor €H Oarupiapuza >KOMJaIITaH
OofylapAa eTUINTUPWITAaH MeBajap
V3UHUHT 10Kopu cudaru OwiaH
axxpayb Typaau.

3aMoHaBUN OOFIOPUYIIHUK

TE€XHOJIOTUAJIAPU
Xo3upru KyHJa UHTEHCUB
OOFIOPUMJIMK TEXHOJIOTHUSJIADU KEHT
JKOpUH STHUJIMOK/A. HNHTEeHCcUB

OOFJIAaDHUHT acocuil ad3a/TUKIapU
KyHAuaaruwiapaaH noopar:

[Tact oyiIU nmavBaH/ATar
acocuzia 0apro STWITaH WHTEHCUB
Oofnapza mapaxmiap 2-3  Hwima
XOCHJITA KUPaJIU. AHbaHaBUI

O6ofnapza aca Oy KypcaTKud 5-7 UHITHA
TAIIKWI STagu. WHTeHCcHB OOfIapza
Oup rexkrap MaWJIOHJAH 40-50 TOHHA

XOCHJI ~OJUAII MyMKHH, Oy 5ca
aHbaHaBUU Oofsapra HucbataH 3-4
O6apobap Kymaup.

TomumiaTu6b CYFOPHIII TU3UMU

OOFIOPUMIMK/IA MyXUM axaMUAT Kaco
3Ta/iu. By TEXHOJIOTUs OpKAIU CYB

cappu 50-60 dousra KamadgaH,
VFuTIap/laH doiiamanuIn
caMapaZiopJura sca 25-30 ¢owusra
OILLIaJIH. bynnan TallKapu,
TOMYHIATHO CYFOPUIII TU3UMHU
épramusia 6eroHa VTJIapHUHT VCHUIIU
KaMas/in Ba TYNOPOK CTPYKTypacu
AXIIWIAHAIN.

Tynpok YHYMAOPJIUTUHU

OIIMHAPHUIII TCXHOJOTUAJIAPHA
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borpopuniukaa TYIPOK,
YVHYMJIOPJIMTUHU CaKJlall Ba OLIUPUII
MyXHM axaMmuAT Kach stagu. Tympok

YHYM/IOPJIUTUHU OITUPHUIITHUHT
3aMOHaBHUU ycyJu1apu
KYJUIaHUJIMOK/IA. Opranuk
yruTaapaaH dorgananuIn
TYIPOKHUHT (pU3UK-KUMEBUU
XoccaJlapuHU AXITWIANIN,
MHUKPOOPTaHU3MJIap daonmusaTuHM
KydauThupaau Ba HaTWXKazma
YCUMIUKJIAPHUHT O3UKJIAaHUIIIN
AXTITUIAHAIN.

CupepaTiiapHu 3KUII OPKAIU TYIIPOK
YHYM/IOPJIMTUHU OIIHPHII caMapaiu
ycya Xuco01aHa /Iu. JIyKKakIu
yeuMIUKIapHU —cuzepaT cudaTtuaa
KyJUTalll ~ TYOpOKHH  a30T  OwiaH
OoliuTazin, TYNIPOK CTPYKTYpacHUHU
AXIIWIAUAA Ba 3po3uAra Kapliu
XUMos Ba3ugacuHu baxkapajau.
Kaca/umnkiiapra Kapiuy Kypail Ba
npoPpuiakTuka

Bormopuminkaa YCUMJIMKJIApHU
Kaca//IUK Ba 3apapKyHaHJajlap/AaH
XUMOSI KWJIHIII MyXUM axaMHsTra sra.

3aMoHaBUU pyarunumiap Ba
MHCEKTULIU/JIapAaH dorigananunin
Omwiman Oupra, OWOJOTHMK Kyparl
ycyJulapu  XaM  KYJUIQaHWIMOKZA.
douinanu XaIlIapOTIapHU
KYTIalTUPUILL, ¢pepomon
TyTKUWIapaH doipananmui,
KacaJUIMKJIapra 4YWuJaMJyId HaBJIapHU
SKUIII OPKAIX 3apapKyHaH/ajapra

KapIu caMapaiyd Kypariuin MyMKHH.
XocHJIHHM cakJjall Ba KauTa
MILJIAII TEXHOJIOTUJIAPU
3aMOHaBUU COBYTHII KaMepailapul Ba
cakjam ombopisiapy  MeBa-cab3aBOT
MaxCyJI0TJIAPDUHU Y30K MY/I/IaT CaKJIaIll
WNMKOHUHU Oepasu. Controlled
Atmosphere TexHoJIOTHSICH €pAamMuIa
0JIMa Ba HOKJIADHU 9-10 OU JJaBOMU/IA
cakjaml MyMKHH. By TexHOJIOTHA
éplaMuZla MeBaJIapDHUHT  TaOUHUU
XyCYyCHUSATIapH, TabMHU Ba
BUTAMHHJIAPH CaKJIAHUO KOJIa M.



HNKTHCcOauiA caMapaZop/iuK Ba
3KCIOPT UMKOHUATIAPHU
Bormopuniuk MaxCyJI0TIAPUHUHT
BKCIIOPT CAJIOXUATH IOKOPH.
V36ekncTon MeBasapy Y3MHUHT TABMU
Ba cudaru OwmiaH kaxoH 6030puzaa
IOKOpH OaxoJiaHa/u. Poccus,
Ko3zoructon, XuToii kabu J1aBaTaapra
MeBa-cab3aBOT MaxXCyJI0T/IapU SKCIIOPT
KUJIMHMOK/IA. SKCIIOPT
reorpapusiCHHI KEHTaUTUPHIIT
Mmakcazuga Global GAP, ISO 22000
KabW XaJKapo cepTHUdUKATIAD OJIMII
Oyiinua unwiap oaud 60pUIMOK/IA.

NHHOBaIIMOH PHUBOKJIAHUIII
HICTUKOO/Iapu

BoFIOpUYM/IMKHY PUBOXKJIAHTUPHUIIIA
MHHOBAIIMOH TEXHOJIOTHUsIJIAPHU

JKOPUM ODTHUII MyXHUM axaMHAT Kach
arazu. Pakamuiu texHosorusiap, GPS
HaBUTAIlMs TU3UMJIAPU, APOHJIapAaH

doripananuii OpKaJn
OOFIOPYHINKHU AaHana
PUBOKJIAHTHUPUIIT MYyMKHH. CyrOpHII
’)Kapa€HJIapUHH ~ aBTOMATJIAIITHPHIIL,

TYIIPOK, HAMJIUTH Ba 03yKa MOJJayiap
MHUKJOPUHHU Ha30paT KWIHUIIl YYyH
ceHcopJiap/iaH doripananuImn
MMKOHUST/IapU YPraHWIMOK/IA.
PuBoxJIaHTUPUII UCTUKOO/IAPU
Bormopunnukza ep pecypciaapuiaH
dorimamanun caMapaZiopJINTUHU
OIIMPUII yUYyH KyHUJaru dopa-
Ta0UpJIapHU amMajyira  OIIUPHII
Makcaara MyBopuK:
1. 3aMoHaBUU reoaxboport
TU3UMJIADUHHU KOPUH STHUIII OPKATIU €D
pPeCypCIapUHUHT XOJATHHU JOUMUUN
MOHUTOPUHT KUJIUIII
2. Tynpok yHyMJIOpJIMTUHU OLINPUII
Oyiinya KOMIUIEKC YOopa-TaJibupiapHu
aMmaJira OIIUPUIIL:

- Opranuk VFUTIapAaH
doiitaTaHUITHA KEHTaUTHPUIII

- Asntmarniinab SKUIIHY JKOPUH STUII

- Tympoxk »3posuAacura Kapliu
KypaIuii
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3. Cyropui TU3UMJIADUHU
MOJIEPHU3AIHS KJIHIIL:
- TomuriaTu6 CYFOPHII

TU3UMJIAPUHU KEHT KOPUU STHUIII

- CyB TEXOBUM TEXHOJIOTUAIAPDHU
KyJLIall

- Cyropuii TapMOKJIAPUHU
PEKOHCTPYKIUA KUJIUIIL
4. Kagpsap majiakaCuHU OUIMPUIIL:

- MyraxaccucimapHau  4er  3y4a
VKUATHUII

- Maxcyc YKyB KypCJIapUHH TAIIKUJI
STUII

- Wirop
OMMaJIAIITAPHUIII
Kyrtuiaérran HaTHxajaap

Bormopumivukzia ep pecypciaapuiaH

TaKpuOaHU

oriraTaHUIIIHUHT Xyoyauu
TU3BUMJIADUHU  TaKOMUJLIAIITUPHUII
HaTWXKacuia KyHuaaru MYXUM
y3rapuiiapra DPUIITHII Ky3/1a
TYTUJIMOK/A:

Nur1abd YHUKAPUIIT

KYypCaTKUWIAPUHUHT YCUIITHA
3aMOHABUU TEXHOJIOTUSAJIAPHU KOPUU

ATUIN  HATWXKACHUJIA  XOCHJIJIOPJIHK
ce3uIapiu Japakazaa OILIaJIH.
HNHTEeHCUB Ooftapaa MeBa
XOCWJIIOPJIMTH  TeKTapura  45-50
TOHHarava eTHIIu KyTHIMOK/a. By aca
XO3UPTH  KypcaTKHMWiIapAaH 2-2,5

O6apobap IOKOpHUAWD. Y3yMUYMWJINKAA
XaM XOCWJIJIOPJIMK TeKTapura 30-35
TOHHArayva eTUIIN MyMKHUH.
Maxcysior cudatu Xam SXIIUIaHa/IH.
OKCHopTOéON  MAaxcyJjaoTjap  YIyIIn
YMyMHH UILTA0 YUKAPUII XAKMUHUHT
60-65 ¢omsuravya eTUIIm KyTUJIMOK/IA.
By aca BasTtoTa TYIIyMUHUHT OIIUIITATA
0J110 KeJytaau.
Cys pecypciaapuaaH
doiigaaHuII caMapagopJIUTu
Tomunnatub CyFOpPHUINI TU3UMJIAPUHU
KEHT JKOPUU STHUII HATUXKACUZA CYB
capdu ce3miapu apakajia KaMasiu:
AnpaHaBuil cyropuira HucbaTaH
cyB capdu 45-50% ra kamadaaun



bup reKTap MauJIoHTa
capdyaHaIUTaH  CyB  MHKJOpU
2500-3000 M3 nmaH 1200-1500 M3
rava TyIain

CyB pecypcimapuzas ¢ougaaaHuIII

camapaziopsiuru ~ 85-90%  rava
KyTapuiaau
Tynpok, YHYMAOPJIUTHHUHT
OLIHIIIH
TynpokHu Myxodasza KWIHII Ba
YHYMJIODJIUTHHHN  OIIUPHUIN  Oyiinua
KOMILIIEKC yopa-Tazoupiap
HaTHXKacuja:

Tynpokgaru rymyc MUKIAOPUA 15-
20% ra omragu

TynpoKHUHT (pUBUK-KUMEBUU
Xoccaslapy AXIITHIaHAA
MuxkpoasieMeHTIap OanaHcu
OITHMAaJLIaIIa U
Tynpok sposuscu 30-35% ra
KaMasiiu
HNKTucoauin caMmapagopiuk
Coxanu MOJIePHU3AI A KUJINIIT

HaTMPKacuja KyWHUJaru HKTHUCOIUMN
KypcaTKUuIapra SpUIIUII MyMKHH:
MaxcysioT TaHHapxu 20-25% ra
KaMasau
Cod ¢oiima Mukgopu rekrapura
25-30 MJIH cyMrada eTajgu
VHBecTUIHSIAD PEHTAOEIIUTH 35-
40% HU TAIIKUJI 3Taau
IKCIOPT XakKMU 2,5-3 Oapobapra
oIIaau
MkTHMOMH coXaaarv HaTHvKajJaap
Coxanu PHUBOXKJIAHTUPUIIL
HaTWKacuja Kyuujaru WKTUMOUUN
HaTWKajlapra 9pUIIAIa/IN:
Kumuiok skoiytapuja 50 MUHIZIAH
OPTUK, STHTH UIII YPUHIIAPU SIPpATUIaIA

Axonu papoMmagjapu  30-35% ra
oIlIajin

Kuuwiok nHpaTy3uIMacu
PUBOXKJIAHAIU

AxonuHHUHT cudatii MeBa-cab3aBoOT
MaxCyJIOT/Iapu OwWiaH TabMUHJIAHUII
Jlapaskacu AXIINIaHAIu

JKOJIOTUK HaTHUKAJIap
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BoraopunInKHU BKOJIOTUK
TaMOUMJLIAP acocusa
PUBOKJIAHTUPUII HATHKACUA:
Atmocdepara UYNKAPUIAUTaH
3apapJiu razjiap MUKJI0pU KaMasau
buosioruk XUJIMa-XUJTAK
cakJIaHa/Au Ba Kymasau
Tynpox, 5pO3UACUHUHT
OJIUHAIU
ODKOJIOTUK TO3a MAaxCyJIoTJIap
UINLIa0 YUKAPUII XA3KMH OIIaIU
HMHHOBAaIMOH PUBOKJIAHUII
Coxana WHHOBAIIMOH
TEXHOJIOTUSJIADHU  KOPUU  3TUII
HaTWKacuaa:
Pakamiu TEeXHOJIOTUAIAP/AAaH
dongananuin gapaxkacu 70-75%
ra erajgu
WIMUR-TaIKUKOT
HATWKAJIADUHUHT  aMaJIMETTa
YKOPUH STUJIUIIH Te3JIalIajiu
AHru HaBJIap APATUII Ba JKOPUU
STHUIII KapaeHu daosialiagu

OJIIH

Coxana pakamIu
TpaHchopmarusa  KapaeHgapu
Te3JIallaiu
XasKapo XaMKOPJIUK
Xankapo aJIOKaJIapHU
PUBOXKJIAHTUPHUII HATHXKACHU/IA:
Xopmxuit MHBECTUIUATIAD
XaKMHU 2-2,5 6apobap omraau
IKCIOPT reorpadusAacu
KEeHTas/Iu
XankKapo craHzapriap >KOpuu
STUIAU
Wnrop  xopmxkuil — Taxkpuba
y3aamTupuiIagu
XyJsoca
Bormopumwiukza ep pecypciaapuiaH
doiigasaHUIITHUHT XyAyaAui
TU3UMJIADUHU  TaKOMUJLIAIIITUPUII

O6yiinua Takiaud STUIAETTaH dYopa-
TaIOUPJIAPHUHT amMaJira OUIUPUIUIIN
COXaHM  fHAJIa  PUBOXKJIAHTUPHUIII,
KUIIUIOK, ~XY:KQJIUTU  MaxcCyJoTJIapu
nnuiab YUKAPUIIL XAXKMUHU OIIMPHUII
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YAYLOVLARDA CHO‘LLANISHNI OLDINI OLISHDA
FITOMELIORATIV TADBIRLARNI AHAMIYATI

X.Nazarov, J.Jurayev, K.Yusupova, Sh.Qarshiboyeva - Sharof
Rashidov nomidagi Samargand davlat universiteti

Annotatsiya. Ushbu magqgolada yaylov degradatsiyasi va cho‘llanish
jarayonlarining sabab va oqibatlari, shuningdek, yaylovlarda fitomeliorativ
tadbirlar ishlab chiqishning ilmiy-amaliy jihatlari yoritilgan.

Kalit so‘zlar: yaylovlar, fitomeliorativ, degradatsiya, pichanzor, yaylov
xosildorligi, qudugq atrofida cho‘llanishi

AHHOMauua: B cmambe paccmampuearomes nNpuvduMsbl U NoOcaeocmeus
dezpadauuu nacmobuw, u ONYcmuvlHUBAHUA, A MAKX}CE HAYUHble U NpaKmuieckue
acnexkmol pazpabomxu meponpusamuil gumopemeduayuu nacmou.

KAaouessle croea: nacmoéuwa, gumomenuopayus, deepadauus, ceHOKOC,
NpoOyKmMueHOCMb Nacmouw, onycmwvlHUBAHUE B0KPY2 K0A00ua

Annotation: This article discusses the causes and consequences of pasture
degradation and desertification, as well as the scientific and practical aspects of
developing phytoremediation measures in pastures..

keywords: pastures, phytomelioration, degradation, hayfield, pasture
productivity, desertification around the well

Kirish. Hozirgi kunda (21,1 mln. ga) egallagan yaylovlarning
Respublikamiz yaylovlarni saqlash va tabiiy ofsimliklar qoplami bugungi
yaxshilash muammolari ekologik kunga kelib katta xavf ostida qolgan,
muammolar ichida asosiy o’rinlardan ularning maydoni tez sur’atlarda
birini egallaydi. Mamlakatimiz qisqgarib bormoqda. Mutaxassislarning
umumiy yer maydonining 47 foizini fikricha, so‘nggi 25-30 yil davomida
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respublika yaylovlarining 50-70 foizi
inqirozga uchragan, mahsuldorligi
o‘rtacha pasayish darajasi 70-75% ga
yetgan, 11 mln gektar yaylovlarning
gayta tiklanuvchi yem-xashak hosil
qilish potensiali izdan chiqqan va
chorvachilik magsadlarida foydalanish
uchun yarogsiz holatga kelgan. Ushbu
muammolar so‘nggi yillarda
yaylovlardan foydalanish jarayonida
ularning xo%alik imkoniyatlari mutlago
hisobga olinmaganligi, yaylovlardan
almashlab foydalanish, chorva sonini

meyoridan oshib ketishining ilmiy
asoslangan tartib-qoidalari va
normalariga amal qilinmaganligi

oqibatida vujudga kelgan.

Asosiy qism. Keyingi 50-60 yillar
davomida ilmiy texnik taraqqiyot
jarayonini jadallashuvi tabiat va
jamiyat o‘rtasidagi munosabatlarni
keskinlashib borishi ekologik
muvozanatni buzulishi muammolarni
kelib chiqigshiga olib keldi. Ekologik
muvozanat buzulishi tabiat
komponentlar o‘rtasida tabiiy
jarayonlarni izdan chiqishi natijasida
sodir bo‘lib, asosiy sabab tabiatni tabiiy
tiklanish qonuniyati ya'ni evolyutsion
rivojlanish qonuniyatini buzilishi bilan
harakterlanib, kelib chiqish sabablari
asosan ikki turga: tabiiy va antropogen
guruhlarga ajratish mumkin. XX asrga
kelib insonni tabiatga ta’siri kuchli
bo‘lishi tabiiy tiklanish qonuniyatini
izdan chiqishi natijasida tabiatda salbiy
o‘zgarishlar sodir bo‘lishiga olib keldi,

bu holat aynigsa landshaftlarni
o‘zgarishiga ya’ni antropogen
landshaftlar  shakllanishiga sabab

boldi. Bu holat olkamizda mavjud
yaylovlarni kambag‘allashuviga olib
kelib, tuproq, o‘simlik qoplamida
salbiy xolatlarni keltirib chigardi.
Yaylovlar o‘simlik qoplamini o‘zgarishi
ya’ni degradatsiyasiga asosan quyidagi
sabablarni ko‘rsatib o‘tish mumkin:

» o‘simliklardan yoqilgi sifatida
foydalanish
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» yaylovlardan foydalanishda
o‘simliklar ~ fenofazalarini  hisobga
olmaslik

» yaylovlarda  chorva  sonini

meyoridan oshib ketishi
> yaylovlarga geologik-qgidiruv
ishlari, yaylovlarda yo‘l qurish,

» trubaprovodlar, elektr
liniyalarini barpo etish

» aholi manzilgohlarini barpo
bo‘lishi va boshqalar
Yaylovlar  chorvachilik, xususan,
qgorako‘lchilik, yilqichilik, tuyachilikni
asosiy ozuga bazasi hisoblanib,

bugungi kunda respublikamizda 17 mln
gektarni tashkil gilgan holda, shundan
2 mln gektari (Maxmudov 1980) turli
darajada eroziyaga uchragan,
yaylovlardan tezkor foydalanish ya'ni
chorva mollar sonini oshib borishi
o‘simliklar tur va miqdorini keskin
kamayishiga olib kelmoqda.
Respublikamizda faqatgina qorako‘l
qgo‘ylari soni 6 mln dan ortiq bo‘lib,
bundan tashqgari aholining shaxsiy
xo‘jaliklarida ham shuncha miqdorda
chorva mollari mavjud. Bundan
tashqari tuyachilik, yilqichilik, yirik
shoxli chorva mollari ham mavjud
bo‘lib, ularni ham asosiy ozuqasi
yaylovlar hisoblanadi. Bu esa yaylovlar
degradatsiyasini yani o‘simlik, tuproq
qoplamini o‘zgarishiga sabab
bo‘lmoqda. Respublikamizda cho‘l va
chalachol yaylovlari 32 miIn gektani
tashkil etgan holda shundan 17 mln
gektaridan intensiv foydalanib
kelinmoqda natijada 2 mln gektari turli
darajada  eroziyaga  uchraganligi
ekologik muammolarni kelib
chigishiga sabab bo‘lib, natijada
cho‘llanishni keltirib chigarmoqda.
Chol yaylovlar  ekosistemalarini
shakllanishi va unga ta’sir etuvchi
omillarni ilmiy o‘rganishda
Gayevskaya 1971, Maxmudov 2005,
Muxammedov 1979, Negayeva 1980,
Rafikov 1997, Shamsuddinovlarning
1975, 1983 xizmatlari katta.



Keyingi yillarda yaylovlar
ekosistemalarini tiklash bo‘yicha ilmiy
tadqiqot  ishlarini qator  ilmiy
muassasalar jumladan; botanika ilmiy
ishlab chigarish birlashmasi,
gorako‘lchilik va cho‘l ekologiyasi ilmiy
tadqiqot instituti O‘zbekiston o‘rmon
xo9alik birlashmasi va boshqalar qator
ilmiy tadqiqot ishlarini olib borishi

natijasida yaylovlarda ekologik
barqarorlik gisman tiklanishi
kuzatilmoqda. Lekin buni talab

darajasida deb bo‘lmaydi. Shuning
uchun yaylov ekosistemalarni tiklash,
yangi sun’iy yaylovlar yaratish bugungi
kunning dolzarb masalasi bo‘lib buni
amalga oshirish kechiktirib
bulmaydigan vazifa hisoblanadi.
O‘lkamizdagi yaylovlar chorvachilikni
yem-xashak bilan ta’minlovchi asosiy
manba bo‘lgan holda undan rejasiz
foydalanish o‘simlik, hayvonot dunyosi
va tuproq qoplamiga ta’siri tufayli
salbiy o‘zgarishlar sodir bo‘lmoqda.

Yaylovlardan intensive
foydalanishning oshishi, saksovul,
cherkez, gandim kabi buta
o‘simliklarni to‘xtovsiz yoqilg‘i uchun
qirgib  olinishi  ekosistemalardagi
muvozanatni buzulishiga olib
kelmoqda.

Natijada, qumlarning har tomonlama
to‘zib, qumli barxanlar hosil bo‘lishi va
vohalarni cho‘l bilan tutash joylarini
qum bosishi kuzatilmoqda.
Harakatdagi qumlarning hosil bo‘lishi
vohalardagi unumdor sug‘oriladigan
yerlarni bosib, qum ostiga
goldirmoqda. Yaylovlarda ekologik
muvozanat buzilishining asosiy sababi
tinimsiz ravishda chorva mollarini
boqish bo‘lib, qo‘ylar shuvoq, yantoq,
keyreuk, hattoki efemer va
efemeroidlarni  sidirg‘asiga, ba’zi
hollarda ildiz sistemalariga salbiy ta’sir
etishi kuzatilmoqda. Bu esa iqlim
sharoiti noqulay qumli cho‘llarda
o‘simliklarning gqayta tiklanish
gobiliyatini yanada pasaytiradi. Ayrim
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hollarda bir hududda qo‘ylarni tinimsiz
boqilishi o‘simliklarning gullash, urug’
tugush fenofazalarida yaylov sifatida
foydalanish  kelgusi yilli keskin
kamayishiga olib keladi. Bundan
tashqari chorva sonini oshib borishi
qumli tuproqlarning toptalishiga olib
keladi va qum zarralari shamol
natijasida harakatlanishi boshlanadi
hamda mustahkam qum barhanlari
harakatdagi qumlarga aylanadi. Bizni
ilmiy tadqiqotlarimizda ushbu
jarayonni rivojlanish va uni oqibatlari
quyidagi sxemada tasvirlangan (1-
rasm).

Chorva mollari migdori oshishining yaylovlarga salbiy ta’siri

l l l

O*simliklar
ko*payishining

buzilishi rI
Suv rej
by

Osimliklar dunyosiga

Cho‘llanish

1-rasm. X.T.Nazarov tomonidan
tuzilgan sxema. 2000-yil

Keyingi yillarda qumli cho‘llar
qorako‘l qo‘ylari boqiladigan yaylovlar
bo‘libgina golmasdan, balki

cho‘llardan turli ma’danlar gaz, neft,
oltin va boshqa mineral xom-ashyolar
qazib olinmoqda. Bu esa hududlarda
geologik qidiruv ishlari ko‘lamini oshib
borishi  bilan  burg‘ilash, uzoq
masofalarga  quvurlar  yotqizish,
magistral temir va avtomobil yo‘llarini
qurilishi, yangi sanoat korxonalarining
barpo etilishi va sanoatlashgan
shaharlarning vujudga kelishi cho‘l
yaylovlari maydonini yanada
kamayishiga olib kelmoqgda. Sanoat
korxonalarini va aholini suv bilan
ta'minlash maqgsadida  burg‘ilash



ishlari olib borilmogda. Bularning
barchasi cho‘l biosistemasi ekologik
muvozanatini keskin buzilishiga olib
kelib, ekologik muvozanatni izdan
chiqishiga sabab bo‘lmoqda. Natijada
harakatdagi qumlarning maydonlari
oshib borishi, yaylovlar maydonining
kamayishiga sabab bo‘lmoqda.

Hozirgi vaqtga kelib respublikamizda
1 mln gektarda qum barxanlari vujudga
kelgan bo‘lib, vohalar va sug‘oriladigan
yerlar chegaralarida sodir bo‘lganligi
yerlarni qum bosish havfini yanada
oshirib, ekologik vaziyatni yanada
keskinlashtiradi va bularni to‘xtatib
qolish choralarini ko‘rish kechiktirib
bo‘lmaydigan zaruriy vazifadir. Buning
uchun  fitomeliorativ  tadbirlarni
qgo‘llash, ya’ni hududlarga saksavul,
cherkez, gandim va boshqga cho‘l buta
va yarim buta (izen, teresken, shuvoq,

kamforosma, chogon) o‘simliklarni
ekib ko‘paytirish, harakatdagi
qumlarni mustaxkamlash zaruriy

shartlaridan biridir. Bu ishlarni amalga
oshirish katta mablag® talab etadi.
Lekin, keyingi yillarda bu borada olib
borilgan amaliy tadbirlar tufayli ya’ni,
saksovulzorlar, cherkezzorlar,
gandimzorlar hosil qilinishi natijasida
120 ming ga barxanlar harakati
to’xtatildi va shu bilan birgalikda
qumlarni mustahkamlashda mexanik
to‘sqinlardan foydalanish yaxshi natija
berib, respublikamizda bundan unumli
foydalanilmoqda. @ Ilmiy tadqiqot
ishimizda yaylovlarda olib
borilayotgan fitomeliorativ tadbirlar
quyidagi sxemada batafsil tasvirlangan
(2-rasm).
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INSON XO*JALIK FAOLIYATI
TA’SIRI

Sanoat, shaharsozlik,
transport (avtomobil,
temiryo‘l, quvur)

O‘simliklardan o‘tin

AR . 3 SALBIY TA’SIR
sifatida foydalanish

TABIIY CHO'L
EKOSISTEMASI

Barxan qumlar Texnogen harakatdagi

qumlar

O*simliklarning o‘zidan Sun’iy

Sai virs IJOBIY TA'SIR
tabiiy tiklanishi

ekosistemalarning
vujudga kelishi

FITOMELIORATSIYA

2-rasm. X.T.Nazarov tomonidan
tuzilgan sxema. 2000-yil

Bundan tashqari yaylovlarda minglab
quduglar mavjud bo‘lib, chorva mollari
uchun suv manbai bo‘lib xizmat qilib
kelmoqgda. Chorva mollarining tuyoq
soning oshib  borishi quduglar
atrofidagi o‘simlik sonini kamayib
ketishiga sabab bulmoqgda. Chunki
go‘ylarni sug‘orish uchun bir kunda 1-2
bor quduqqa kelib o‘simliklarni payxon
qgiladi, tuproq strukturasi buzilishiga
olib keladi. Natijada quqduq atrofidagi
o‘simliklar inqgirozga uchrab, tuproq
eroziyasini  kuchayishi  kuzatiladi.
Bunday holat quduqgqa yaqinlashgan
sari aylana shaklda kuchayib boradi (3-
rasm). Yaylovlardagi geologik qidiruv
ishlarining yaylovga salbiy ta’siri ham
shunday ko‘rinishda sodir bo‘lmoqda.
Burg‘ulangan hududda yaylovlarning
inqirozga uchrashi juda kuchli, undan
uzoglashgan sari kamayib boradi.

3-rasm. Qudugq atrofida
cho‘llanish sxemasti
(X.T.Nazarov 2000-y)



Yuqorida ko‘rib o‘tilgan barcha
jarayonlar, ya’ni inson xo%alik
faoliyatining ta’siri bugungi kunga
kelib tinmay kuchayib bormaoqda.
Buni  oldini  olish  kechiktirib
bo‘lmaydigan vazifalardan biri bo‘lib,
uni bartaraf etish-chora tadbirlar
rejasini ishlab chiqish zarur. Buning

eng asosiy tadbirlaridan biri -
fitomeliorativ tadbir bo‘lib, buni oz
vaqtida amalga oshirish
yaylovlarimizni  ekologik  xolatini
yaxshilanishining garovi bo‘lib

hisoblanishi bilan birga, biosistemada
kelajakda yuz berishi mumkin bo‘lgan
ekologik muammolarning oldi olinadi
va yaylov xosildorligi qaytadan
tiklanib, ekologik  barqgarorlikka
erishish mumkin.

Xulosa. Yaylovlar ekologik holatini
ilmiy o‘rganish, baholosh va zaruriy
fitomeliorativ chora-tadbirlar belgilash
sun’iy yaylovlar yaratish biosistemada
barqororlikni ta’'minlashi bilan birga
yaylov chorvachiligini yanada taraqqiy
etishiga olib keladi, bu oz navbatida

ozigq-ovqat  xavfsizligi  masalasini
yechishda muhim ahaimyat kasb etadi.

Yaylovlar ekologik holatini
optimallashtirish orqali uning
xosildorligi 2-4 baravarga oshishi
xududda  biologik  xilma-xillikni
ta’minlashi binobarin tuproq

erroziyasini oldini olib, tuproq namlik
rejimini meyorlashishini ta’'minlaydi.
Bu ishlarni rejali olib borish yaylovlar
ekologik xolatini barqarorlashishiga
sabab bo‘lib, chorvachilikni yanada
rivojlantirish orqali mamlakatimiz
igtisodiyotigi ijobiy ta’sir etadi.
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Annotatsiya. Ushbu
magqgolada Qashgadaryo viloyatining
tekislik gismini asosiy qismini band
etgan  Qarshi choli  hududida
tarqalgan tuproq turlari va ularning
ekologik-meliorativ  holatiga ta’sir
etuvchi omillar haqida atroflicha
ma’lumotlar kelitirilgan va tahlil
etilgan.

Kalit so‘zlar: Qarshi choi,
tuproq profili, tuprogning mexanik

tarkibi, tuprogning mexanik va
kimyoviy xossasi.

AHHOMauua. B Odamumoil
cmamve npusedeHbl u
npoaHaAu3upoB8aHbl noopobHvle
ceedeHus 0 munax nous,

PacnpocmpaHeHHbIX Ha meppumopuu
Kapwunckoit cmenu, 3anumarowetl
OCHOBHYI0 4ACMb PABHUHHOU Hacmu

Kirish. Tuproq — har qanday

hududning iqtisodiy va ekologik
barqarorligini ta’'minlovchi asosiy
tabiiy resurslardan biridir.

Qashqgadaryo viloyati O‘zbekistonning
janubiy gismida joylashgan bolib,
uning tuproq qoplami turli xil iqlim va
relyef  sharoitlarida  shakllangan.
Viloyatdagi tuproq resurslari qishloq
x0%jaligi uchun beqiyos ahamiyatga ega
bo‘lib, ularning unumdorligi asosan
tabiiy va antropogen omillarga bog‘liq.
Biroq, noto‘g‘ri yerdan foydalanishi va
tabily sharoitlar tufayli tuproqlarda
eroziya jarayonlari tobora kuchayib
bormoqda

Adabiyotlar tahlili va
metodlar. Qarshi cho‘li tuproqlarini
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Kawxadapvunckoit  obaacmu, u
daxmopax, 8AUAIOUUX HA UX IKON020-
MeAuopamusHoe coCcmostHue.

Karoueswle caosea:
KapwuHckas nycmuviHa, nouseHHbwlil
npodunvb, MmexaHuuveckuil cocmas

nouebl, MexaHuueckue u Xumuueckue
ceoticmaea nouswl.

Abstract. This article provides
and analyzes in detail information on
the types of soils distributed in the
territory of the Karshi Steppe, which
occupies the main part of the plain
part of the Kashkadarya region, and
the factors influencing their ecological
and land reclamation status.

Keywords: Karshi Desert, soil
profile, mechanical composition of

soil, mechanical and chemical
properties of soil.

M.T.Bratcheva, G.1.Vaylert,
N.T.Muravyeva, L.Tursunov,

R.Bobonorov, A.Vakilov, Sh.Yusupov,
AJ.Ismonov, N.Yu.Abduraxmonov,
0.A.Jabborov, AJ. Ismonov,
R.Kuziyev, A.J. Ismonov, R.Qo‘ziyev va
boshgqalar atroflicha o‘rganganlar [7].

Tadqiqot natijalarining
muhokamasi. Qashgadaryo
viloyatining  tekislik qismi chol

zonasiga mansub. Bu yerda iqlim
xususiyatlariga kora tuproq hosil
bolishi jarayoni ancha sust kechadi va
vaqt omili ham muhim rol oynaydi.
Qarshi cho‘lining g‘arbiy qismini
chol-qum tuproqglari va boshqa
yotqiziqlar qoplagan. Tuproglar tog’
oldi tekisliklarida, gadimiy yotqiziqli



deltalarda, Devxona platosida va
boshga joylarda anchagina Kkatta
maydonlarni band etgan. Tuproq hosil
bo‘lishi sharoitlariga ko‘ra cho‘l-qum
tuproqlarining profilda
tabaqalanishuvi juda sust. Ularning
mexanik tarkibi yengil qumog-o‘ta
qumoglardan iborat bo‘lib, karbonat va
gips qatlami kuzatiladi. Kimyoviy
xossalariga ko‘ra, profilning yuqori
qatlami ozuga elementlariga nisbatan
kambag‘al.  Chirindining  miqdori
yuzada 0,5% ga yaqin bo‘lib, pastga
tomon kamayib boradi va 80-95 sm
chuqurlikda deyarli yo‘qoladi.
Tuproglarda azot va fosfor miqdori
kam, ammo kaliy miqdori nisbatan
yuqori. Cho‘l-qum tuproqlari mexanik
tarkibining xususiyati shundan
iboratki, ular qumoqlar va qumli
yotqgiziglar orasida hosil bo‘lgan.
Ushbu tuproglarda shamol eroziyasi
juda  kuchli namoyon  bo‘ladi.
Shamollar ta’sirida ustki qavat uchib
ketishi natijasida tuproq unumdorligi
kamayadi. Suv eroziyasi esa yomg‘irli
mavsumda tuproqning yuza qatlamini
yuvib, ozuqa elementlarining
yo‘qolishiga olib keladi. Shuningdek,
chol-qum  tuproqlari  sho‘rlanish
jarayoniga moyil bo‘lib, past yotqiziqli
joylarda mineral tuzlarning
to‘planishiga sabab bo‘ladi.

Qarshi cho‘lida taqirli tuproglar
geomorfologik  sharoitlariga ko‘ra
Koson, Muborak, Kasbi va Mirishkor
tumanlarida daryo vodiysining
gadimiy delta va terrasalarida, tog’ oldi
tekisliklarining qo‘yi qismlarida va
ayrim terrasalarida tarqalgan. Bu
tuproglar ba’zan taqirlar, cho‘l-qum
tuproqlari va qumoglar bilan aralash
holda uchraydi. Ayrim joylarda taqirli
tuproglar qumli yotqiziglar bilan
goplangan.

Taqirli tuproglar geomorfologik
jihatdan chuqur yotuvchi grunt suvlari
sathining ancha pastda joylashganligi
sababli nisbatan kam sho‘rlangan.

Tuproqglarning yuzasi zich va siqilgan
bo‘lib, chirindining miqdori 0,65-
0,80% ni, ayrim joylarda esa 1,0%
gacha yetadi. Taqirli tuproqlar
sho‘rlanish darajasi va mexanik
tarkibiga ko‘ra xilma-xil bo‘lib, bu

tuproqlarda o‘simlik o‘sishi
qiyinlashadi.
Qarshi cho‘lining taqir

tuproqglarida eroziya jarayonlari ham
sezilarli darajada kechadi. Shamol
eroziyasi natijasida tuproqlarning ustki
qatlami uchib ketadi, aynigsa, bahorgi

shamollarda  mayda  zarrachalar
atmosferaga ko‘tarilib, tuproq
unumdorligini pasaytiradi. Suv

eroziyasi esa yomg‘irli mavsumda
tuproq yuzasini yuvib, mikrorel’yefda
chuqurchalar hosil qiladi. Tagqir
tuproglarda sho‘rlanish jarayoni ham
kuzatiladi, aynigsa, sug‘orish suvlari
noto‘g’ri  boshqarilganda  tuproq
sathida tuz qatlamlari hosil bo‘ladi.
Taqir tuproglarda o‘zlashtirish
ishlari tuproqgni tiklashga qaratilgan
agrotexnik  chora-tadbirlarni talab
qiladi. Sug‘orish tadbirlari, o‘g‘itlash,
sug‘orish suvlari tufayli tuproq rangi va
tarkibi o‘zgaradi. Mexanik tarkibiga
ko‘ra sug'orilgan taqir tuprogqlar
qumoq tuproqlarga yaqinlashadi [2].

SUG'ORILADIGAN TUPROQLARNING SIFAT BAHOSI
Juda yaxshi

O'rtachadan past
17%

1-rasm. Viloyai ﬂsug’oriladigan
tuproqlarning sifat jihatidan
bahosi.

Qashqgadaryo deltasining yassi
va pastqgam oqimsiz tekisliklarida
tagirlar tarqalgan bo‘lib, ularning
vujudga kelishida allyuvial, delyuvial



va prolyuvial jarayonlar muhim rol
o‘ynaydi. Tagirlarning bahorgi davrda
yuqori namlanishi va yozda qurishi
natijasida tuproq yuzasida yoriqglar
hosil bo‘ladi. Bu esa tuprogning keyingi
degradatsiyasiga olib kelishi mumkin.
Ushbu hududlarda eroziyani oldini

olish va sho‘rlanish  darajasini
pasaytirish uchun muntazam
agrotexnik tadbirlar qo‘llanilishi lozim.
Xususan, tuprogning  vegetatsiya
goplamasini tiklash, shamol
panjaralari yaratish va sug‘orish
tizimini  takomillashtirish ~ muhim
ahamiyatga ega.

Qarshi  cho'lida  gidromorf

tuproglar qatoriga mansub bo'lgan
o'tloqi tuproglar va sho'rxoklar ham
ancha maydonlarda tarqalgan. Bu
tuproqlar, asosan, cho'lning
pasttekislik gismlarida, yer osti suvlari
yuza joylashgan hududlarda
shakllanadi. O'tlogi tuproqlar sizot
suvlarining sathi yer yuzasiga yaqin
joylashgan sharoitlarga ega bo'lgan
daryo qayirida va qayir usti
terrasalarida vujudga keladi. Nisbatan
qalin o't qoplamiga ega bo'lgan o'tloqi
tuproqglar cho'l zonasining avtomorf
tuproqlarga nisbatan chirindiga ancha
boy (2,0 % gacha). Bu tuproglar ham
turli darajali sho'rlangan bo'lishi
mumkin. Sho'rlanish darajasi yer osti
suvlarining  mineralizatsiyasi  va
bug'lanish  intensivligiga  bog'liq
bo'ladi. O’tloqgi tuproqglar tarqalgan
katta qismi hozirgi paytda
ozlashtirilgan. Ular voha - otloqi
tuproqglarga aylangan.

Eroziya jarayon tabiiy ravishda
asrlar davomida sekin kechishi
mumkin, ammo insonning xo‘jalik
faoliyati, masalan, o‘rmonlarning
kesilishi,  noto‘g‘ri  dehqonchilik
usullari, yaylovlardan haddan tashqari
foydalanish va  qurilish ishlari
natijasida sezilarli darajada tezlashishi
mumKkin.
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Eroziya nafagat tuproqning
unumdor gatlamini yo‘qotishga olib
keladi, balki suv havzalarining
loygalanishi, landshaftning buzilishi,
sel va ko‘chki xavfining ortishi kabi
salbiy ekologik va iqtisodiy oqgibatlarga
ham sabab bo‘ladi. Shuning uchun
eroziyaning oldini olish va unga qarshi
kurashish muhim ahamiyatga ega.

Qishloq xo‘jaligida yangi
yerlarni o‘zlashtirish va sug‘orish
tizimlarini ortishi hisobiga yer osti
suvlarini nafaqat ko‘tarilib ketishi
balki, ularni minerallashuvi ham ortib,
Qarshi cho‘li o‘ziga xos gidrogeologik
sharoit vujudga keltirganki, bu keyingi
30-40 yil ichida tuproq meliorativ
sharoitlarda murakkab jarayonlarni
vujudga kelishiga sabab bo‘ldi, ya’ni
yer osti sizot suvlarining ko‘tarilishi
yuz berganligi qayd etildi. Devxona,
Sandiqli va Qarshi cho‘llari rayonida
yangi o‘zlashtirilgan yer
maydonlarining yer osti suvlari 2-3 m
gacha ko‘tarilib, umumiy
sug‘oriladigan yer maydonlarini 29,3%
dan 68,7% gachani, ularni
minerallashganligi o‘rtacha 1-3 dan 3-
5 g/l gacha yetgan.

1-jadval
® =) =) =)
g % 5 5
£ S NS | 88 =
s =@ | S - @
Tumanlar TR %F ] 5? 3 %T’-‘ 3
R o ° oS
= S =
BH | ZEfo8xR 28
Qarshi 49,8 22,3 | 22,9 0
Koson 70,2 23,4 | 6,4 0
Kasbi 0,5 88,9 | 9,8 0,8
Mirishkor 24,6 43,5 | 29,7 3,2
Muborak 8 64,9 |18 9,1
Nishon 17,1 54,9 | 19,7 8
Viloyat 25,6 51,8 | 15,1 7,5

Viloyat sug’oriladigan
yerlarining sho’rlanish darajasi,
ming ga,

Jadval qishloq xo’jaligi ma’lumotlari

asosida tuzildi.




Qashgadaryo viloyatida
eroziyaga inson faoliyati va tabiiy
omillarning  birgalikdagi  ta'sirini
quyidagicha ifodalash mumkin:

Qashqadaryo viloyatida tuproq
eroziyasi jiddiy muammo bo'lib, uning
kelib chiqishiga ham tabiiy omillar
(iglim sharoiti, tuproq turlari, relyef),

ham insonning xo'jalik faoliyati
(o'rmonlarning  kesilishi, noto'g'ri
sug'orish,  yaylovlarning  haddan

tashqari ishlatilishi, tog'-kon sanoati)
birgalikda ta'sir ko'rsatmoqda. Inson

faoliyati ko'pincha tabily eroziya
jarayonlarini  kuchaytirib, ularning
salbiy oqibatlarini yanada
og'irlashtiradi. Shu bois, viloyatda

eroziyaga qarshi kurashishda bu ikki
omilning o'zaro bog'ligligini hisobga
olgan holda kompleks chora-tadbirlar
ishlab chiqish va amalga oshirish zarur.

Bugungi kunda mamlakatimizda
tuproq unumdorligini oshirish, uni
muhofaza qilish qonun bilan tartibga
solinmagani sababli ko‘plab salbiy
holatlar yuzaga kelmoqda. Xususan,
respublikaning bir qator hududlarida
yer ball-boniteti kamayishi kuzatildi.
Shuningdek, so‘nggi yillarda olib
borilgan tuprog-baholash va
tuprogshunoslikka oid tadqiqotlar
natijasida sug‘oriladigan yerlarning
qariyb 53,2 foizi turli darajada
sho‘rlangan. Geobotanik tadqiqotlar
o‘tkazilgan 5,7 mlin. gektar
yaylovlarning 10,8 foizi turli darajada
degradatsiyaga uchragan. [2] Mazkur

holatlar 0z navbatida,
mamlakatimizda tuprogni muhofaza
qilish va uning unumdorligini

oshirishni alohida qonun bilan tartibga
solish zarurligini ko‘rsatmoqda.

Taklif etilayotgan gonun
loyihasida  tuproq  unumdorligini
oshirish va  muhofaza  qilish,
tuproglarning holatini  yaxshilash,
unumdorligini saqlash hamda mas’ul
vazirlik va idoralarning vakolatlari
belgilab  qo‘yilmogqda. n Muhtaram
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Prezidentimiz  tashabbuslari bilan
barcha sohalar kabi agrar sohada ham
bir gqator muhim amaliy ishlar olib
borilmoqda. Xususan, O‘zbekiston
Respublikasi Prezidentining 2022-yil
11-iyundagi “Yerlar degradatsiyasiga
garshi kurashishning samarali tizimini
yaratish chora-tadbirlari to‘grisida”gi
PQ-277-son Qarorida “Mamlakatda
yerlar degradatsiyasiga qarshi
kurashish va uning salbiy oqibatlarini
yumshatish, hududlarda cho‘llanish va
qurg‘oqchillikni oldini olish,
bioxilmaxillikni asrab qolish, tuproq
unumdorligini saqlash va oshirish,
degradatsiyaga uchragan yerlarni
qayta tiklash, ushbu yo‘nalishdagi
ilg‘or ilmiy ishlanmalar va
innovatsiyalardan keng foydalanish
asosida mintaqalarni bargaror
rivojlantirishga erishish maqsadida”
bir qator vazifalar belgilangan.[1]
Jumladan:

. yerlar degradatsiyasi
jarayonlari bilan kurashish sohasida
yagona davlat siyosatini yuritish;e

yerlar degradatsiyasi jarayonlari
bilan kurashish bo‘yicha davlat
dasturlari va istigbolga mo‘ljallangan
strategiyalarni ishlab chiqgish hamda
ularni amalga oshirishda ishtirok
etuvchi vazirlik va idoralar faoliyatini
muvofiglashtirish;

« yagona elektron resurs
(ma’lumotlar bazasi) doirasida vazirlik
va idoralarning yerlar degradatsiyasi,
chollanishi va  qurgoqchilikning
hozirgi holati va unga qarshi kurashish
bo‘yicha amalga oshirilgan chora-
tadbirlar to‘grisidagi ma’lumotlarini
to‘plash, tahlil qilish, qayta ishlash va
ulardan ochiq foydalanish
imkoniyatini ta’minlash;

« yagona milliy va xalgaro
indikatorlar = hamda  mezonlarga
muvofiq zamonaviy texnologiyalar
(laboratoriya, dronlar, masofadan
zondlash va boshqalar)ni qo‘llash yo‘li
bilan  yerlar = degradatsiyasi va



chofllanishi, shu jumladan yerlarni
tiklash, rekultivatsiya va melioratsiya
tadbirlari, yaylovlardan almashlab
foydalanish, wularni saqlash va
fitomelioratsiyalash qishloq xo‘jaligi
ekinlarini almashlab ekish, o‘rmonlar
va ihotazorlar barpo qilish jarayonlari
monitoringini yuritish;

. tuproq, agrokimyoviy,
geobotanik  tadqiqotlar,  yerlarni
xatlovdan  o‘tkazish, aerokosmik

tasvirga olish, topografik-geodezik,
kartografik ishlarni o‘tkazish;

e ilmiy-amaliy  tadbirlarni
muvofiqlashtirish, xalqaro va
mintaqaviy tashkilotlar bilan samarali
hamkorlikni yo‘lga qo‘yish;

. yerlar degradatsiyasi
jarayonlarining oldini olish va unga
qarshi kurashish bo‘yicha o‘quv kurs
(trening)lar tashkil etish va o‘tkazish;

. yerlar degradatsiyasi
jarayonlarining oldin olish bo‘yicha
ilmiy asoslangan tavsiyalar ishlab
chiqish;

« tuproq sho‘rlanishi va ekologik
holati, geobotanik va agrokimyoviy
xaritalar bo‘yicha kartografik
materiallar yaratish kabilar.[1]
Yuqoridagilardan ko‘rinib turibdiki,
Hukumatimiz tomonidan qishloq
xo9aligi  yerlarini  asrab-avaylash,
saqlash tuproq unumdorligini
tiklashga alohida e’tibor qaratilmoqda.

Xulosa va takliflar.
Qashqadaryo viloyati o'zining rang-
barang tuproq resurslariga ega bo'lib,
bu viloyat qishloq xo'jaligining
rivojlanishida muhim rol o'ynaydi.
Eroziya jarayonlari tuproq
unumdorligiga jiddiy xavf
tug'dirmoqda.  Kelajakda  viloyat
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qgishloqg xo'jaligining barqarorligini
ta'minlash uchun tuproq
unumdorligini saqlash, eroziyaning
oldini olish va tuproqlardan ogqgilona
foydalanish bo'yicha kompleks chora-
tadbirlar ishlab chiqish va amalga
oshirish zarur. Shuningdek, viloyat
tuproglarini yanada chuqur o'rganish
va ularning xususiyatlarini aniqlash
bo'yicha ilmiy tadqiqotlarni davom
ettirish muhim ahamiyatga ega."
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Annotatsiya: Ushbu
magqgolada Qashgadaryo viloyatining
turizm sohasidagi imkoniyatlari va
rivojlanish istigbollari tahlil qilinadi.
Magqolada viloyatning  geografik
joylashuvi, tabiiy resurslari, madaniy
va tarixiy obidalaridan toliq
foydalanish orgali turizm sohasining
rivojlanishi  imkoniyatlari  ko‘rib
chigiladi. Shuningdek, viloyatdagi
turizm infratuzilmasi, shu jumladan
mehmonxonalar, dam olish
maskanlari hagida ma’lumot beriladi.
Viloyatning gadimiy shaharlar, tog‘li
hududlar, yodgorliklar va ekologik
turizm obyektlari orqali tashrif
buyuradigan turistlar sonining ortishi
va ularning igtisodiy  ta’siri
korsatiladi. Maqola Qashqgadaryo
viloyatining turizm  sohasidagi
istigbollarini anigqlashga va uni
igtisodiy o‘sishga qo‘shgan hissasini
oshirishga qaratilgan.
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Abstract: This article will
analyze the possibilities and prospects
for the development of Kashkadarya
region in the field of tourism. The
article discusses the possibilities of
developing the tourism sector through
the full use of the geographical
location, natural resources, cultural



and historical monuments of the
region. Information about the tourism
infrastructure in the region, including
hotels and resorts, will also be
provided. The increase in the number
of tourists visiting the region through
ancient cities, mountainous areas,
monuments and objects of ecological
tourism, as well as their economic
consequences, is shown. The article is
aimed at determining the prospects of
Kashkadarya region in the field of
tourism and increasing its
contribution to economic growth.
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Kirish. O‘zbekiston o‘zining boy
tarixiy merosi, noyob me’'moriy
obidalari, betakror tabiati, mahalliy
hunarmandchilik an’analari hamda
mehmondo‘stligi bilan sayyohlarni
o‘ziga jalb etadi. Shuningdek, turli xil
milliy taomlari va insoniy qadriyatlari
bilan ham e’tiborni tortadi. Bundan
tashqari, mamlakatimiz dunyoning eng
xavfsiz davlatlari qatoridan o‘rin olgani
xorijlik  sayyohlarning  qiziqishini
yanada oshiradi. Asrlar davomida
O‘zbekiston shaharlari Buyuk Ipak yo‘li
va qadimiy savdo yo‘llarining muhim
markazlaridan biri bo‘lib, savdogarlar,
sayohatchilar, olimlar va hatto
bosqinchilar uchun ham doim e’tibor
markazida bo‘lgan.

Bugungi kunda yurtimiz
tashabbuskorligi va boy madaniyati
bilan tarix, an’ana hamda ekzotik
sayohatga giziquvchilar uchun
jozibador turizm markazlaridan biriga
aylanib bormoqda. Bunga misol
sifatida ~ 2023-yil = 16—20-oktyabr
kunlari Samarqanddagi “Silk Road
Samarkand” sayyohlik majmuasida
bo‘lib o‘tgan BMTning Butunjahon
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turizm tashkiloti (UNWTO) Bosh
assambleyasining 25-sessiyasini
keltirish mumkin [9]. Mazkur xalqaro
forumda dunyoning barcha
git'alaridan 130 dan ortiq davlat
vakillari ishtirok etgani
O‘zbekistonning sayyohlik salohiyati
yuksalayotganini yaqqol tasdiglaydi.
O‘zbek xalqi ajdodlardan meros bo‘lib
golgan noyob me’'moriy yodgorliklari
bilan faxrlanadi. Xivadagi Ichan-Qala
majmuasi, Buxorodagi tarixiy
markazlar, shuningdek, Shahrisabz va
Samarqgand shaharlari UNESCOning
“Butunjahon = merosi”  ro‘yxatiga
kiritilgani bunga yaqqol dalildir [7].

Bu shaharlardagi noyob
yodgorliklar va me’moriy inshootlar
o‘tmishning jonli aksidir hamda
mamlakatimiz tarixida muhim ofrin
tutadi. @ Garchi  turizm  sohasi
O‘zbekistonda nisbatan yangi yo‘nalish
bolsa-da, u rivojlanishda ko‘plab
boshqa sohalardan ilgarilab ketdi.
Xalgaro turizmni rivojlantirish uchun
yurtimiz ulkan salohiyat  va
imkoniyatlarga ega. Bundan yigirma yil
avval O‘zbekiston istigbolli sayyohlik

yo‘nalishi  sifatida  keng  e’tirof
etilmagan edi. Biroq 1993-yilda
mamlakatimizning “Xalqaro turizm

tashkiloti”ga to‘laqonli a’zo bo‘lishi
milliy turizm taraqqiyotida yangi
bosqichni boshlab berdi [5].
Mustagqillikning dastlabki
yillaridan boshlab bugungi kungacha
davlatimiz tomonidan turizm sohasida
yangi tamoyillar ishlab chiqildi. Ushbu
yo‘nalishni  modernizatsiya qilish,
hududlarda transport va mehmonxona
infratuzilmasini yaxshilash hamda
turizmning normativ-huquqiy bazasini
takomillashtirishga alohida e’tibor
qaratildi. Xususan, janubiy
mintagamiz - Qashqadaryoni jahon
sayyohlik markazlaridan biriga
aylantirish, viloyatdagi qadimiy shahar
va qishloglarni dunyoga tanitish,
aholining bandligini ta'minlash hamda



yangi ish o‘rinlarini yaratish ustuvor
vazifalardan biri sifatida belgilangan
[4].

Qashqgadaryo geografik
joylashuvi jihatidan Turkiya, Gretsiya,
Italiya, Ispaniya va  AQShning
markaziy hududlari bilan bir xil
kenglikda joylashgan. Viloyatning
shimoli-sharqiy va janubi-sharqiy
gismlari togflar bilan o‘ralgan bo‘lib,
Pomir-Oloy tog‘lari etagidagi
kontinental, ayrim joylarda esa
subtropik iqlim hukm suradi. [4].
Ushbu tabiiy sharoit mintaqaga
betakror landshaftlar, boy nabotot va
hayvonot  olamini  tuhfa  etib,
sayyohlarni o‘ziga jalb giladi. Hududda
Kitob, Hisor va Qizil-Soy kabi mashhur
gorigxonalar joylashgan bo‘lib, ular

tabiiy ekotizimni saqlash hamda
turizmni  rivojlantirishda ~ muhim
ahamiyat kasb etadi.

Mazkur tog‘oldi hududlarida

tabiatning gimmatbaho ne’matlari -
anor, behi, shaftoli, nok, gilos, limon
kabi mevalar, shuningdek, turli xil
sabzavotlar  yetishtiriladi. Bundan
tashqari, bu yerda bodom, pista va
yong‘oq kabi quruq mevalar ham mo‘l
hosil beradi. Keng yaylov va dalalardagi
yashil o‘t-oflanlar chorvachilik uchun
qulay sharoit yaratib, hayvonlar uchun
tabily yem-hashak manbai bo‘lib
xizmat qiladi. Ushbu boyliklarning
barchasi quyosh nuriga to‘yingan,
serhosil dalalarda yetishtiriladi. Toza
havo va go‘zal tabiat bilan bir qatorda,

mintaqa qadimiy shaharlar va
arxitektura yodgorliklari bilan ham
ajralib turadi [6].

Viloyatimizda respublikamizdagi
jami tarixiy obidalarning 17 foizdan
ortiq qismi joylashgan bo‘lib, bulardan
1468 ta madaniy meros obekti
ro‘yxatga olingan, ularning 1189 tasi
arxeologiya, 208 tasi arxitektura, 43 ta
monumental yodgorliklar, 34 tasi
diggatga sazovor joylar hisoblanadi.
»,0‘zbekiston Respublikasida ichki va
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ziyorat turizmini yanada rivojlantirish
chora tadbirlari“ to‘g‘risidagi 2021-yil

9- fevral sanasidagi Pf-6165 son
Farmonning  9-bandiga  muvofiq
Qashqadaryo  viloyatida  turizmni
rivojlantirish va infratuzilmani

yaxshilash maqgsadida ko‘plab amaliy
ishlar olib borildi [1]. Jumaladan,
“Abul-Muin an-Nasafiy”, “Xo‘ja
Imkonagiy”, “Darvesh Muhammad
Vaxshivoriy”, “Sulton Mirhaydar ota”
ziyoratgohlari va unga yondosh
hududlarga yo‘l ko‘rsatkich va axborot
belgilarini o‘rnatildi, kitoblar va
hunarmandchilik  savdosi  yo‘lga
qo‘yildi, halol turizm talablariga javob
beradigan ovqatlanish shoxobchalari
va oilaviy mehmon uylari tashkil
qilindi. Viloyatimizning deyarli har bir
tumanida tarixiy obidalar uchraydi,
ular orasida eng ko‘plari gadimiy
Shahrisabz, Qarshi  shaharlarida
hamda Kitob tumanida joylashgan.
Mintaganing boy tarixga egaligi tarixiy
yodgorliklarning ko‘pligi va ularning
ilmiy ahamiyati bilan namoyon bo‘ladi.
Shuningdek, viloyatda ko‘plab dam
olish maskanlari va shifobaxsh
buloglar mavjud bo‘lib, ular asosan tog’

oldi hamda togli  hududlarda
joylashgan. Ushbu tabiiy va tarixiy
boyliklar Qashqadaryoni sayyohlik
salohiyati yuqori bo‘lgan hududga
aylantiradi [6].

Kitob davlat geologiya
go‘rigxonasi, Hisor davlat

go‘rigxonasi, Miroqi shaharchasi, Ko‘l,
Varganza, Xazora, G‘ilon qishloglari
shular jumlasiga kiradi. Ushbu
hududlarda xorijliklar va mahalliy
turistlar o‘z salomatliklarini tiklash va
maroqli hordiq chiqarishi uchun qulay
sharoitlar mavjud. Miroqi shaharchasi
Shahrisabz tumanidagi kurort,
rekreatsiyon resurslarga ega bo‘lgan
shaharcha hisoblanib dengiz sathidan
980 metr balandlikda joylashgan va
1986-yilda shaharcha maqomini olgan.
Shaharcha  hududida  sanatoriya,



mahalliy ishlab chiqarish, savdo
majmualari, sanoat Kkorxonalari va
oromgohlar mavjud. Hozirgi kunda
viloyatimizda 20 ga yaqin shifobaxsh
buloq mavjud bo‘lib, ulardan Zevardi,
Maymanoq, Qarliq, O‘rta buloq,
Muborak, Xo%axayron kabi buloglar
xalq xo%jaligi uchun muhim ahamiyatga
ega [5]. Ushbu buloglarda
gidrokarbanat natriy, brom, yod, brom
oksidi, sulfat natriy, vodorod sulfit kabi
salomatlikka foydali kimyoviy
elementlar mavjud. Viloyatda
shuningdek, o‘nlab turizm qishloqlari
mavjud bo‘lib, Varganza, Bashir, Ko‘l
va Gfilon kabi gishloglar alohida e’tirof
etiladi. Qarshi shahridan 120 kilometr
uzoqlikda joylashgan Varganza
qishlog‘i O‘zbekistondagi ilk
agroturizm qishlog sifatida tanilgan.
Bu qishloq o‘zining tabiati va
turistlarga taqdim etadigan noyob
imkoniyatlari bilan sayyohlarni jalb
etadi [3].

Varganza  qishlogi  aholisi
azaldan anor yetishtirish bilan
shug‘ullanadi va bu soha ular uchun
asosiy tirikchilik manbaidir. Ayol va
erkak, yosh va qari farqi yo‘q, to‘rt fasl
davomida anor parvarishi bilan band
bo‘ladi. Fermer xo%jaliklarida va aholi
tomorqalarida anorning qorashirin,
bedona, achchiqdona, ulfi, qay,
tuyatish kabi turli navlari yetishtiriladi.
Varganzalik dehqonlar har yili ming
gektardan ziyod yer maydonidan 5-6
ming tonna hosil terib, uni qo‘shni
mamlakatlarga eksport qilishadi. Kitob
tumanidagi “Hazrati Bashir” qishlog'i
esa Qashgadaryo daryosi bo‘yida
joylashgan va bu yerda “Hazrati
Bashir” ziyoratgohi ham mavjud. Bu
joy nafaqat diniy ahamiyatga ega, balki
turizm uchun ham jozibador manzil
bo‘lib, sayyohlarni o‘ziga jalb etadi.
Ziyoratgoh nomi shu joyda yashab
o‘tgan avliyo Hazrati Sulton Said
Ahmad Bashir (1368-1464) nomi bilan
bogliq. Qishloqda ziyorat turizmi,
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ekoturizm va agroturizm rivojlangan.
Ko‘plab oilaviy mehmon uylari faoliyat
yuritmoqda.

Statistik manbalarga ko‘ra 2022
yili “Hazrati Bashir” ziyoratgohiga 400
000 nafardan ortiq mahalliy va xorijiy
sayyoh tashrif buyurgan bo‘lsa 2023
yilda ularning soni 700 ming nafarga
yetgan. Shahrsabz tumanining baland
tog‘ mintaga hududlarida Kol nomli
gishlog joylashgan. Kol qishlogfi
tuman markazidan 84 km uzoqlikda
joylashgan bolib, qishlogqa olib
boruvchi yo‘l qoyatoshlar va chuqur
daralar orqali o‘tadi. Qishlogda
taxminan 1500 nafar aholi istiqgomat
qiladi, ularning ko‘pchiligi
dehqonchilik, chorvachilik va
sayyohlarga xizmat ko‘rsatish bilan
shug‘ullanadi. Kol gishlog‘iga
yog‘ingarchilik miqdori yuqori bolib,
qish oylarida juda sovuq, yozda esa
nisbatan salqin bo‘ladi. Yil davomida
faqat 4 oy quyosh nuri bilan to‘ldiriladi,
golgan vaqtlar esa yomg‘ir va qor
yog‘adi. Qishloq hududida etnografiya
va ekoturizm obyektlari mavjud bolib,
bu joy sayohatchilarni o‘zining
betakror tabiati va madaniy merosi
bilan jalb giladi [8].

Hisor tog’ etaklarida joylashgan
GYlon qishlogi ham mahalliy aholi
tomonidan chorvachilik va
dehqonchilik faoliyati bilan mashhur.
Qishlog  hududida bir gancha
ekoturizm  obyektlari, rekreatsion
shifobaxsh suvlari mavjud bo‘lib
sayyohlarga xizmat ko‘rsatish faoliyati
yo‘lga qo‘yilgan, ko‘plab oilaviy
mexmonxonalar mavjud. Qishlogda
qish nisbatan uzoq davom etishi sabab
sayyohlik mavsumiylik xususiyatiga
ega. Viloyatda gastronomik turizmni
tanishtirish va rivojlantirishda cheksiz
imKkoniyat va salohiyat mavjud. G‘uzor
tandiri va Chiroqchi yaxna go‘shtlari ni
dong‘ini nafagat Qashqadaryoda balki
butun Ofbekistonda juda yaxshi
bilishadi. “G‘ijjduvon shashligi, “Zomin



tandir go‘shti”, “Marg‘ilon adrasi”
“Qo‘qon pichoglari” va Qashqadaryoda
birinchi bo‘lib “G‘uzor tandir go‘shti”
geografik ko‘rsatkich sifatida Adliya
vazirligi tomonidan davlat ro‘yxatdan
o‘tkazildi va patentlandi. Geografik

ko‘rsatkichlar sonining oshishi
hududlarda turistik oqimning
ko‘payishiga, “gastronomik
turizm”ning rivojlanishiga va
hududlarimizning turistik

jozibadorligini oshirishga katta hissa
go‘shadi. Bu, oz navbatida, mahalliy
iqtisodiyotning rivojlanishiga, yangi
ish o‘rinlarining yaratilishiga va turizm
sohasining diversifikatsiyasiga olib
keladi [6]. Turistik yo‘nalishlarning
kengayishi va gastronomik tajribalar
sayyohlarni jalb qilishda muhim rol
o‘ynaydi, chunki har bir hududning
o‘ziga xos taomlari va madaniy merosi
ularni noyob va qiziqarli qgiladi.
Tadqiqot metodologiyasi.
Tahlil jarayonida tadqiq etish uchun
statistik, guruhlash va  qiyosiy
usullaridan foydalanildi. Statistik usul
yordamida ma’lumotlar yigiildi va
ularni tahlil qilish uchun raqamli
ko‘rsatkichlar keltirildi. ~Guruhlash
usuli orqali o’xshash xususiyatlarga ega
ma’lumotlar to‘plamlari birlashtirilib,
ularni tahlil qilish osonlashtirildi.
Qiyosiy usul esa turli hududlar yoki
davrlar o‘rtasidagi farqlarni aniqlashga
yordam berdi, bu esa o‘rganilayotgan
mavzuni yanada chuqurroq
tushunishga imkon yaratdi. Bu usullar
birgalikda natijalar va xulosalarni
yanada ishonchli va aniq qilishga
xizmat qiladi.
Mavzuga oid
jumladan, prezidentimiz
Mirziyoyevning Oliy Majlisga
Murojaatnomasi  va  O‘zbekiston
yoshlari forumida so‘zlagan nutqi,
O‘zbekiston Respublikasi Vazirlar
Mahkamasining “Qashgadaryo
viloyatining turizm  salohiyatidan
samarali foydalanish chora-tadbirlari

materiallar,
Sh.M.
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to‘g'risida”gi 198-sonli qarori hamda

O‘zbekiston Respublikasi
Prezidentining “Qashgadaryo
viloyatining tog‘li-rekreatsion
hududlarida zamonaviy xizmat

ko‘rsatish va turizm ob’ektlarini barpo
etish chora-tadbirlari to‘g‘risida”gi
376-sonli  qaroridan foydalanildi.
Shuningdek, mavzu bo‘yicha kerakli
ma'lumotlar ~ Wikipedia, yuz.uz,
uzbekistan travel.uz, stat.uz,
gashstat.uz, kun.uz va president.uz
kabi saytlardan olinib, to‘plangan va
tahlil qilingan.

Tahlil va natijalar.
2024- yilning yanvar-iyul oylarida jami
4 242,9 ming nafar chet el fuqarolari
turistik magsadlarda Oc‘zbekistonga
tashrif buyurgan. Bu ko‘rsatkich o‘tgan
yilning mos davri bilan solishtirilganda
562,5 ming nafarga yoki 15,3 % ga
oshgan [8].

Joriy yilning yanvar-iyul
oylarida Oc‘zbekiston Respublikasiga
turistik maqsadlarda kelgan chet el

fuqgarolari  mamlakatlar  bo‘yicha
quyidagicha:

Qirg ‘iz Respublikasi — 1 244,9 ming
nafar;

Tojikiston — 1 240,9 ming nafar;
Qozog ‘iston — 845,8 ming nafar;
Rossiya — 442,1 ming nafar;
Turkmaniston — 83,7 ming nafar;
Turkiya — 62 ming nafar;
Xitoy — 35,5 ming nafar;
Hindiston — 33,3 ming nafar;
Janubiy Koreya — 23,9 ming nafar;
Italiya — 19,5 ming nafar;
boshqa davlatlar — 211,2 ming nafar.
Deyarli iqlim sharoitlari va
kundalik turmush tarzi bir xil bo‘lgan
qgo‘shni Surxondaryoga aynan mana
shu yilda 138 ming nafar xorijiy va 1
million 113 ming mahalliy turistlar
kelgan. Viloyatimizda yilning to‘rt
mavsumida ham turistlarni jalb qilish
salohiyati bor bo‘lgani holda lekin, bu
hozir Shahrisabz shahri va tog'li
tumanlar (Shaxrisabz, Kitob,



Yakkabog®)
golmoqda.

bilan chegaralanib
Buning wuchun tezroq
vohamizni  barcha  tuman va
shaharlarini gamrab oladigan
“Sahrodanmuzlikkacha” turizm
magistralini tezroq amalga oshirish
lozim. Statistik ma’lumotlarga ko‘ra
vatanimizga 2024 yilda 6.4 million
nafar xorijiy sayyoh kelgan bo‘lsa,
shulardan Qashqadaryoga 181 ming
nafar, qo‘shni Samargand va Buxoro
viloyatlariga 3,5 million chet elliklar

tashrif buyurgan.

2023 yilning 24 oktyabr sanasida
davlatimiz rahbari
Sh.M.Mirziyoyevning  viloyatimizga

qgilgan tashrifi mobaynida vohamizning
turizmda ofsish nugqtalarini ko‘rsatib
o‘tdilar. Jumladan, germaniyalik
hamkorlar bilan Shahrisabz tumanida
3 ta turizm mahallasi master rejasi
tayyorlanganligi va bunda 450 million
dollar qo‘shimcha investitsiya va yiliga
1 million sayyoh jalb etadigan
infratuzilma yaratilishi ta’kidlab o‘tildi.
Buning natijasida Shahrisabzning
o‘zida yiliga qo‘shimcha 500 milliard
so‘m tushum va 5 mingta yangi doimiy
ish o‘rni paydo bo‘ladi. Ko‘p yillardan
buyon foydalanilmayotgan Shahrisabz
aeroportida fugaro aviatsiyasi yo‘lga
qo‘yiladi. 2024 yil 1 yanvardan boshlab,
Shahrisabzdan Samarqand, Buxoro,
Xorazm = va Farg‘ona  vodiysi
viloyatlariga mahalliy reyslar qatnovi
yo‘lga qo‘yiladi [8]. Toshkent — Qarshi
yo‘nalishida aviareyslar haftasiga 2
martadan 7 martaga oshiriladi.
Samarqgand bilan Shahrisabzni
boglovchi 30 kilometr yol hamda
G‘uzor - Buxoro yo‘lining 100 kilometr

qismi ta’mirlanadi. Shahrisabz
tumanidagi “Miraki”, “Suvtushar”,
“Ko‘l”, “G‘elon” qishloglari, Kitob
tumanidagi “Bashir”, “Qaynar” va
“Varganza” qishloglari, Yakkabog*
tumanidagi “Tatar” va Mirishkor
tumanidagi “Jeynov’da turizm

qishlog‘i va ushbu hududda zamonaviy
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talablarga javob beradigan turistik
loyihalar amalga oshiriladi.

Bu magsadlarga, yo‘l
infratuzilmasini qurish va yuqori
tezlikdagi internet tarmog‘ini tortish
uchun byudjetdan 60 mlrd. so‘m
mablag‘ yo‘naltirilishi reja qilingan.
Sohibgiron Amir Temur tug‘ilgan
Yakkabog‘ tumanidagi Xo‘ja Ilg‘or
qgishlog‘i  sayyohlarni jalb etish
magsadida obodonlashtiriladi.
Viloyatimizdagi tarixiy obidalar va
mugaddas gadamjolar va
ziyoratgohlarda ziyoratchi turistlarga
xizmat Kko‘rsatuvchi “Halol turizm
markazi” faoliyati yo‘lga qo‘yiladi
hamda ziyoratgohlar hududida
targ‘ibot - tashviqot forumlari, diniy
musobaqgalar va ziyorat festivallari

tashkil qilinadi. 215 ta uy
mehmonxonasi va 11 ta hostellar
tashkil gilinadi.

Varganza va Hazrati Bashir
gishloglarida agroturizm faoliyati
yolga qofyiladi. Ushbu yo‘nalish
doirasida Anor festivali o‘tkaziladi.

Tatar, Zarmast va Vari qishloglarida
ekstremal turizm faoliyati tashkil
etiladi hamda ushbu qgishloglarda 5 ta
mehmon uyi, 5 ta kemping va 15 ta
o‘tov quriladi. Qamashi tumanida
jahonda sanoqli va noyob bo‘lgan
«Maydanak» observatoriyasi hamda
XIV asr “Langar ota” masjidi butun
dunyodan turistlarni jalb qilish
maqgsadida ushbu obyektlarga olib
boruvchi 40 kilometr yo‘l ta’mirlanadi

hamda uy mehmonxonalari va
restoranlar tashkil etiladi. Ushbu
manzildan 15 Kkilometr uzoqlikda

joylashgan kenglik stansiyasi hududida
turizmni rivojlantirish bo‘yicha yangi
loyihalar amalga oshiriladi. Buning
uchun ushbu hududga olib boradigan
yo‘llarni to‘liq ta’mirlashga respublika
byudjetidan 40 mlrd. so‘m mablag'
ajratiladi. Etnoqishloq - Amir Temur
jangchilarining harbiy tayyorgarlik
lageri barpo etiladi. Shuningdek,



Sarchashma va Suvtushar
gishloglarida ekologik turizm, Kitob
kenglik stansiyasi hududida

astronomik turizm yo‘nalishlari yo‘lga
go‘yiladi. Natijada mahalliy sayyohlar
soni 1 mln 250 ming nafarga, xorijiy
sayyohlar soni 220 ming nafarga,
mehmonxonalar soni 55  taga,
turoperator va turagentlar soni 25 taga

yetkaziladi [6].
Xulosa. Qashqgadaryo
viloyatining turizm  sohasi, wuni

boshqgarish va rivojlantirish uchun
ko'proq sarmoya jalb qilishni talab
giladi. Hukumat tomonidan turizm
sohasida qo'llab-quvvatlovchi chora-
tadbirlar, masalan, soliq imtiyozlari va
infrastruktura loyihalarini amalga
oshirish orqali, viloyatning turizm
salohiyatini maksimal darajada
foydalanish mumKin. Turizmni
rivojlantirishda mahalliy xalglarni jalb
qilish, ularning madaniy merosini
targ'ib qilish va turizm faoliyatini
barqaror qilish kerak. Bu nafaqat
viloyat iqtisodiyotini, balki aholi
farovonligini oshirishga ham xizmat
qiladi.

Qashqgadaryo viloyatining
turizm imkoniyatlari katta bo'lib, uning
to'liq rivojlanishi uchun transport,
infratuzilma, mahalliy aholi va
madaniy merosga asoslangan turizm
turlarini rivojlantirish zarur. Bu orqali
viloyat nafagat mamlakat ichida, balki
xalgaro miqyosda ham taniqlilikni
oshirishi mumkin.
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QASHQADARYO VILOYATIDA XALQARO IQTISODIY ALOQALAR
RIVOJLANISHINING HUDUDIY JIHATLARI

Berdiqulova M.T. — Qarshi davlat universiteti Geografiya kafedrasi

o‘qituvchisi

Annotatsiya: Mazkur
magqolada O‘zbekiston tashqi igtisodiy
alogalarida Qashgadaryo

viloyatining o‘rni, viloyat tashqi savdo
dinamikasi va unda ishtirok etuvchi
davlatlar geografiyasi o‘rganilgan.
Tashqi savdoda eksport va import
tarkibi hamda viloyatning tashqi
igtisodiy  alogalar  imkoniyatlari
izohlangan.

Kalit so‘zlar: tashqi savdo,

eksport, import, xalqaro iqgtisodiy

alogalar, saldo, hamkorlik, savdo

aylanmasi, igtisodiyot.
AnnHomauyus: B cmamve

uccaedyemces poav KawxaoapvuHcxoi
obaacmu 80 BHEWHEeIKOHOMUHECKUX

ceassax  Y3bexucmaHa, OuHamukxa
8HewHell Mop206aU  pe2uoHa U
2eospadus CMpaH-yuacmHuy.
Packpvieaemces cmpykmypa
aKcnopma u umnopma 80 8HewHell
mopeaoée, nomeHuuan
BHEUIHEIKOHOMUUECKUX ceaasell
peauoHa.

Kmouesvle caosa: gHewHsA
mopeoeas,  aKkcnopm, umnopm,
Mexc0yHapoOoHbLe dKOHOMUUECKUe
omHouleHus, canvoo,
compyodHuuecmso, mosapoobopom,
AKOHOMUKA.

Abstract: This article studies
the role of the Kashkadarya region in
the foreign economic relations of

Uzbekistan, the dynamics of the
region's foreign trade and the
geography of the countries

participating in it. The structure of
exports and imports in foreign trade
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and the possibilities of the region's

foreign  economic relations are
explained.

Keywords: foreign trade,
export, import, international
economic relations, balance,
cooperation, trade turnover,
economy.

Xalgaro iqtisodiy alogalar -

davlatlar o‘rtasidagi, xalqaro tashkilot
va korporatsiyalar ishtirokidagi xo‘jalik
alogalariga aytiladi. Unga ilmiy-texnik

taraqqgiyot, davlatlararo ijtimoiy-
igtisodiy tafovut, jahon
mintaqalaridagi siyosily  vaziyat,
xalgaro iqtisodiy integratsiya kabi
omillar ta’sir ko‘rsatadi. Xalgaro

igtisodiy aloqgalarning xalgaro savdo,
kredit- moliya munosabatlari, xalqaro
turizm, mehnat resurslarining xalqaro
migratsiyasi, xalqaro ilmiy- texnik
hamkorlik kabi ko‘rinishlari mavjud.
Ular orasida xalqaro savdo eng katta
ahamiyatga ega. U davlatlar o‘rtasida
xomashyo, mahsulot va xizmatlarni
o‘zaro  ayirboshlashga asoslangan
xalgaro savdo munosabatlari tizimidir.
Davlatlarning tashqi savdo hajmi
tashqi savdo aylanmasi orqali
aniglanadi. AQSh, Xitoy, Germaniya,

Yaponiya, Fransiya tashqi savdo
aylanmasi hajmiga ko‘ra jahonda
yetakchilik qgiladi.

Mamlakatlar o‘zining tashqi
savdo faoliyatini muayyan huquqiy
asoslarga  ko‘ra  bajarib  boradi.
O‘zbekiston hukumati va Tashqi ishlar
vazirligi tomonidan respublika tashqi
savdo munosabatlarini tartibga solish,



nazorat qilish, xalqaro moliyaviy,
iqtisodiy va boshqa tashkilotlar bilan
alogalar o‘rnatish va bu aloqalar
geografiyasini  kengaytirishga oid
belgilangan tartibda hamda oz
vakolatlari doirasida chora — tadbirlar
ishlab chiqilishini ta’'minlash ishlari
amalga oshiriladi.

Mamlakatning xorijiy davlatlar
bilan savdo aloqalarini jadal o‘sishida
eksport salohiyatini oshirish bo‘yicha
qabul qgilingan garorlar mahalliy ishlab
chigarishga tashqi bozorlarda ko‘proq
tajriba orttirishga imkon bermoqda. Bu
esa jahon savdosida raqobatdosh
ustunlikka ega bo‘lish, eksport va
importni rag’batlantirish va tashqi

savdo muvozanatini ta’minlashda
muhim ahamiyat kasb etmoqda.
O‘zbekiston Respublikasi Statistika

agentligi ma’lumotlariga ko‘ra 2024-
yil yanvar- dekabr oylarida respublika
tashqi savdo aylanmasi 65,9 mlird
AQSh dollarini tashkil etib, 2023-
yilning mos davriga nisbatan 2,4 mlrd
AQSh dollariga yoki 3,8 % ga ko‘paydi.
2024 yilda mamlakat tashqi savdo
aylanmasida eksport 26,9; import 39,0
mird AQSh dollarini tashkil etgan.
Tashqi savdo aylanmasida eksport 40.9
%, import 59,1 % ulushga ega.
O‘zbekistonning  tashqi  iqtisodiy
aloqalar  geografiyasida jahonning
198 mamlakati ishtirok etib kelmoqda
(1-rasm):
1-rasm. Qit’alar bo‘yicha
tashqi savdo aylanmasi (min $,
01.01.2025Y)

o) -~ . 219069
£ Y

30373,8

95,0

Manba: O‘zbekiston Respublikasi
Statistika agentligi ma’lumotlari
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O‘zbekistonning eng yirik tashqi
igtisodiy hamkor davlatlariga Xitoy,
Rossiya, Qozog‘iston, Turkiya, Koreya
Respublikasi, Germaniya,
Turkmaniston, Afg‘oniston va Fransiya
(1,0 mird $ dan 12,5 mlrd AQSh
dollarigacha) tashkil etmoqda. 500
mln $ dan 1 mlrd AQSh dollarigacha
savdo aylanmasini amalga oshirgan
davlatlarga Hindiston, AQSh, Qirg'iz
Respublikasi, Belarus, Tojikiston, BAA,
Litva va Eron kiradi.

Respublika tashqi savdo
aylanmasi tarkibida eng yuqori ulushni
Toshkent shahri 25,3 mlrd AQSH
dollari (38,4 %) ni, eng quyi ulushni esa
Surxondaryo viloyati 416,1 mln AQSH
dollari (0,6 %) ni tashkil etdi.
Respublika hududlari kesimida tashqi
savdo aylanmasida dastlabki 5 talikni
Toshkent shahri, Toshkent, Andijon,
Samarqgand, Farg‘ona  viloyatlari
tashkil etsa, keyingi o‘rinlarda Jizzax,
Navoiy, Namangan, Buxoro va
Qashqadaryo viloyatlari bo'lib,
Xorazm, Qoragalpog‘iston
Respublikasi, Sirdaryo va Surxondaryo
viloyatlari esa ro‘yxatning oxirgi
o‘rinlaridan joy oldi.

Qashgadaryo
mamlakatning janubi-g‘arbida
joylashgan  bo'lib, respublika
maydonining 6,4; aholisining 9,6 % iga
teng. Qashqadaryo viloyatida 2025- yil
1- yanvar holatiga doimiy aholi soni
3639,3 ming kishini tashkil etib, yil
boshiga nisbatan 78,7 ming kishiga
yoki 2,2 % ga ko‘paydi. Jumladan,
shahar aholisi soni 1553,0 ming kishini
(jami aholi sonidagi ulushi 42,7 %),
qishloq aholisi soni 2086,3 ming kishi
(57,3 %)ni tashkil etdi. 2024- yilda
tugilganlar soni 100 909 kishi bo‘lib,
2023- yilga (101 852 kishi) nisbatan
943 kishiga kamaydi. Tugfilish
koeffisiyenti har ming kishiga 28,0 %o;
o‘lim koeffisiyenti 4,3 %o bo‘lib, tabiiy
ko‘payish 23,7 %o ni tashkil etdi.

viloyati



qishloq xo‘jalik
mahsulotlarini  yetishtirish hamda
yoqilg‘i  resurslarini qazib olish
bo‘yicha mamlakatda muhim o‘rin
egallaydi. Respublikada eng
ko‘p don va paxta yetkazib  beruvchi
viloyat bo‘lib, tayyorlanadigan yalpi
qishloq xo‘jaligi mahsulotining 10,2 %
i viloyat hissasiga to‘gri keladi.
Viloyatda 2024- yilda tashqi savdo
aylanmasi 1 146,9 min. AQSh dollarni
tashkil etib, shundan eksport 514,1
mln. $, 632,8 mln. $ import hissasiga
to‘g'ri keldi. Tashqi savdo
aylanmasining manfiy saldosi -118,7
mIn. AQSh dollarini tashkil qildi.
Eksport tarkibini ozig-ovqat xom -
ashyosi va mahsulotlari, yengil sanoat
xom — ashyosi va mahsulotlari, mineral
yoqilgi, yoglash moylari, kimyo
sanoati mahsulotlari kabilar tashkil
etadi. Import tarkibida trikotaj
buyumlar, turli ichimliklar, kimyoviy
vositalar va shu toifaga Kkiritilgan
o‘xshash mahsulotlar, sanoat tovarlari,
mashinalar va transport asbob
uskunalari, turli xil tayyor buyumlar
joy olgan.

Qashgadaryo viloyati jahonning
80 dan ortiq mamlakatlari bilan savdo
aloqgalarini amalga oshirib kelmoqda:

Viloyat

2 — rasm. Qashqadaryo viloyati
tashqi savdo aloqalarida
davlatlar ulushi (01.01.2025y)

24%

3% P 1%
4%

mXXR

8% ® Turkiya

21%
9% 109
Manba: Qashgadaryo viloyati
Statistika boshqgarmasi ma’lumotlari

asosida tuzildi

Tashqi savdo aloqgalar
geografiyasining yuqori ofrinlarida
Xitoy Xalq Respublikasi, Turkiya,
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AQSh, Rossiya va Pokiston davlatlari
qayd etilgan.

Iqgtisodiyotning yetakchi
tarmoqlari va korxonalarning barqaror
uzluksiz ishlashini ta’'minlash uchun
viloyat zarur resurslar bazasiga ega.
Eksport tarkibida sezilarli
o‘zgarishlarga import tovarlarning
o‘rnini bosadigan mahsulotlar ishlab
chiqarish va sanoat ishlab chigarishni
diversifikatsiya  qilish  natijasida
erishilmoqda. Qo‘shni davlatlar bilan
o‘zaro aloqalarni mustahkamlash,
viloyatni ijtimoiy-iqtisodiy, savdo-
sanoat hamda madaniy sohalardagi
aloqalarini  rivojlantirish  borasida
samarali ishlar amalga oshirilib
kelinmoqgda. Tashqi savdo aloqalarda
so‘nggi yillarda Markaziy Osiyo
mintaqgasi davlatlari - Qozog‘iston,
Tojikiston, Qirg‘iziston bilan tashqi
savdo aylanmasi oshgani
kuzatilmoqda.

Tashqi iqtisodiy faoliyat bo‘yicha
16 ta yirik hamkor davlatlar orasidan 11
ta davlatda faol tashqi savdo balansi
kuzatilgan — Xitoy (271,3 min $), AQSh
(118,7 mln. $), Rossiya (103,9 min. $),
Birlashgan Arab Amirligi (38,9 min. $),
Qozog‘iston ( 24,6 mln. $), Misr (19,4
mln. $), Pokiston (40,8 mln. $),
Yaponiya (35,6 mln. $), Niderlandiya
(36,9 mln. $) va Turkiya (235,1 mln. $),
Eron Islom Respublikasi (6,5 mln. $),

Germaniya (37,1 mln. $) shular
jumlasidandir.
Qishloq xoYjaligi va

bog‘dorchilikni rivojlantirishga katta
e’tibor qaratilayotgani bois eksport
gilinayotgan mahsulotlar sifati va
hajmi yildan-yilga ortib bormoqda.
Jumladan, mamlakatda 2024 yilda
2036,2 ming tonna meva va
sabzavotlar eksporti amalga oshirilgan
bo‘lib, ushbu ko‘rsatkich 2023 yilga
nisbatan 15,8 % yoki 278,5 ming
tonnaga o‘sgan. Viloyatda 2024-yilda
eksportda jami 107,3 ming tonna
meva-sabzavot mahsulotlari 65 424,8


https://uz.wikipedia.org/wiki/Respublika
https://uz.wikipedia.org/wiki/Don
https://uz.wikipedia.org/wiki/Paxta

ming $ga (2023- yilning mos davriga
nisbatan 33,3 %); 2,7 ming tonna
dukkakli ekinlar 27 782,2 ming $ga
(2023- yilning mos davriga nisbatan
36,0 % ga ko’paygan) eksport qilingan.
Meva-sabzavot mahsulotlarining
asosiy eksport davlatlari Pokiston (14,4
%), Afg‘oniston (15,3 %), Qozog‘iston
(9,9 %) va Rossiya Federatsiyasi (19,7
%) hissasiga to‘g‘ri keladi.
Qashqadaryo viloyatida meva-
sabzavot, paxtachilik mahsulotlarini
ishlab chiqarish, qayta ishlash va
eksport qilish salohiyatining yuqoriligi
qulay tabiiy-iglim sharoitlari
mavjudligi hamda mahalliy ishlab
chiqaruvchilar tomonidan to‘plangan
ko‘p yillik boy tajribaga bog‘ligligi bilan
ifodalanadi. Shunga ko‘ra qishloq
xo‘jaligi xom-ashyosini sanoat asosida
qayta ishlash va  yetishtirilgan
mahsulotni saqglash infratuzilmasini
rivojlantirish mazkur tarmoq
ixtisoslashgan hududlar uchun aynigsa
muhimdir. Bu esa viloyat xankapo
UKTUCOAUU aJIOKAJIapIHUHT

puBoxxtanuiinda, hududning eksport
salohiyatini oshirishda, eksportyor
davlatlar geografiyasini ko‘paytirishda,
eksportbop mahsulotlar
nomenklaturasini kengaytirishda
muhim ahamiyat kasb etadi.
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Abstract: This article
highlights the causes and factors of
female labor migration, analyzes the
number and share of female labor
migrants in countries around the
world, and presents the main trends
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and modern directions of female labor
migration.
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INTRODUCTION. One of the
modern features of international labor
migration is its  feminization.
Structural changes in the global
economy, such as the development of
industries that do not require heavy
physical labor, in particular the service
sector, and the transformation of the
employment structure, in particular,
the development of the service sector,
gave impetus to the formation and
development of female labor
migration, which has become an
important part of the global labor
migration. In addition to this
transformation in the structure of
employment, declining fertility and
increasing life expectancy in developed
countries are leading to an increase in
the number of older people and their
caregivers, an improvement in the
material well-being of the population of
this country, and increased
participation of women in society and
domestic service.

Issues of female migration are
considered as an important area of
research by a number of scientists and
scientific researchers, such as M.
Morokvasik, L. N. Dey, A. Ichduygu, S.
Kastdes, M. Miller, H. Zlotnik, O. P.
Kosulkolar, as well as as well as
international organizations. Among
scholars who have studied women's
migration, Anderson, Fizatseklia and
Lutzlamazkur view this process based
on the Women in Development
approach and believe that the
expansion of women's labor migration
is associated with globalization,
economic development and the
expansion of industries in which
women work [1].

In addition to economic reasons
such as unemployment, poverty, debt,
homelessness and destitution, social
factors such as family disputes,
decisions and the desire of women and
their children for education and
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development contribute to the
development of this direction of
migration. While women's labor
migration creates positive
opportunities for participants, such as
income generation, economic
challenges, and professional growth, it
also creates opportunities for them to
become victims of human trafficking,
sexual violence, discrimination, and
harassment.

At the same time, unlike men, it
is more difficult for women to adapt to
the host society, and then to their
homeland after returning from
migration, to restore their place and
position in the family, to control the
upbringing of children, to restore their
ability to work due to the obsolescence
of previous professional skills, and it is
natural that issues such as pensions
seriously affect their mental and
physical well-being. It is inevitable that
the physical and mental health of
women will lead to the spiritual ill-
health of the entire family or society.

MAIN PART. In donor
countries, the number of elderly people
who need care is increasing, and the
birth rate is decreasing due to the
development of single-parent or no
parent families and the development of
female labor migration. Family
formation decreases, and sometimes
confidence in the dignity of and respect
for migrant women is reduced. This
leads to the emergence of social
problems with negative consequences
and increased social pressure on
countries to solve economic problems
in these countries.

In this regard, researcher O.P.
Koshulko says that although female
labor migration, on the one hand,
creates opportunities for women to
provide quality education to their
children in the short term and improve
their material well-being, on the other
hand, it leads to the loss of



opportunities for their personal and
professional growth in the long term
[2]. The obsolescence of professional
skills over time and the lack of
investment in their development lead
to a loss of human capital.Like labor
migration, female migration has legal,
semi-legal and illegal forms. Legal
migration of women is low, allowing
them to legally enter, stay and work in
the recipient country under a formal
contract and in safety. Illegal migration
of women, which has a relatively large
volume and is considered highly
dangerous, is formed through short-
term tourist visas or female migrants
who enter the host country illegally and
are forced to work legally or semi-
legally. Because of this, they are often
victims of discrimination, humiliation
and violence. Semi-legal labor
migration for women is also a large and
risky route where they are often
promised formal employment in the
recipient country before they leave
their home country, but once they cross
the country's border, their identity
documents are confiscated. and this
leads to them becoming victims of
human trafficking.The development of
female labor migration is influenced by
several factors. According to the
analysis, 40% of labor migration sent to
Russia from Kyrgyzstan, and about
20% from Tajikistan and Uzbekistan, is
female labor migration [3]. At the same
time, researchers note that among
them the number of those who occupy
a relatively high position is also
increasing [4]. According to N.
Richikhina, the desire to have the
required level of education, climb the
career ladder, have equal rights and be
independent serves to increase the
number of women working in
international companies [5]. Scientists
M. Sekach and S. Mostikov emphasized
that an important role is played by
psychological factors associated with
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women’s faith in themselves and the
desire to lead their lives independently
[6].Research shows that the reasons for
female labor migration vary from
country to country. For example, for
migrant women from Tajikistan and
Kyrgyzstan, such factors as earnings,
starting a family and establishing a
personal life, and for migrant women
from Bashkortostan - education and
raising children, housing, getting rid of
debts, situations such as receiving
income for treatment loved ones
motivates them to go to another
country and work [7]. According to the
results of the empirical study, 84% of
respondents stated that women's labor
migration has a positive impact on
their lives and careers, and 62.4% of
respondents stated that this process
has a positive impact on recipient
countries and regions. 8].As of 2021,
the migrant population worldwide is
281 million, of which 48%, i.e. 135
million, are migrant women. There are
169 million labor migrants in the
world, of which 41.5%, i.e. 70.1 million
are women [9].

Table 1. 5 countries with the largest
number of female migrant workers
source: Migration data portal//
Dashboard sub-pages | Migration

data portal
USA 26,2 million
Germany 7,9 million
Russia 5,9 million
UK 4,9 million
France 4,4 million

The level of development of
countries has a significant impact on the
proportion of women migrants. In
particular, the share of female migrants
increased from 49.6% to 49.8% in low-
income countries, from 48.3% to 45.6%
in middle-income countries and from
48.3% to 45. 6% in upper middle



income countries. from 7% to 42.8%.
69.7% of female migrant workers work
in high-income countries, 19.2% in
upper-middle-income countries, 8.3%
in lower-middle-income countries, and
2.8% in low-income countries. Women
migrants make up 5% of all workers,
18% of whom work in high-income

countries, 2.3% in  high-income
countries, 15% in low-income
countries and 1.4% in low-income

countries. [11].

Table 2. Share of migrant women in
total employment in selected

The 80 Nepa |97
Gambia | % 1 %

Migrant women of this age make up
3.8% of the total population over 15
years of age in the world, and 5% of the
total workforce are migrant women.
Migrant women make up 63.5% of the
total female labor force. Specifically,
the rate is 67.8% in high-income
countries, 64.8% in upper-middle-
income countries, 43.1% in lower-
middle-income countries and 48.7% in
low-income countries. Migrant women
mainly work in social sectors such as
domestic services, agriculture,

S— _hh.hcountries hospitality, health and education. For
t t . . .
income . © example, in Europe they work mainly in

the health and social sector. In
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Sweden,
USA

39-
40%

Great
Britain

46%

Ireland 49%

Source: Who are the women on the
move? A portrait of female migrant
workers//Who are the women on the
move? A portrait of female migrant
workers - ILOSTAT
If we pay attention to the regional
distribution of working-age female
migrants with higher education, we can
see that their level of education is higher
in  high-income  countries  [13].
However, among women migrants in
foreign countries, along with those
working in the fields of medium and
high qualifications, informal
housewives, nannies, and elderly care
workers remain completely dependent
on the employer in low-skilled jobs..
Table 4. Proportion of female
migrants working in the common
professions, by region

Countries |The lowest indicator| The lowest
The highest indicator| indicator The
highest
indicator
High income 8,1% [Sau 74%
countries J dia
a
P
a
n
Middle [Mongolia| 2,4% |Leba 88%
income non
countries
Low income 2% Cost 45%
Guinea aRic
a

Migrant domestic workers make up 8-
9% of the world's 196 million migrant
workers. If we look at this figure among
female migrants, then about 12.% of the
total number of 70 million female
migrants in the world, i.e. 8.45 million
are migrant women domestic workers.
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Migrant domestic workers make up
17.2% of the 67.2 million domestic
workers worldwide, i.e. 11.5 million.
This shows that there is a high demand
for migrants for personal and domestic
services around the world.

80% of domestic workers worldwide are
found in high-income countries, and
they make up 66% of all migrants in
these countries. 52% of all migrant
domestic workers are located in Arab
countries, North America and Europe.
In these regions, the rapid growth of
demographic aging processes is leading
to an increase in the need for personal
and household services for people in
need of care. Specifically, 81% of
domestic workers worldwide are
women, and 73% of migrant domestic
workers are women.

The Arab region has the highest
proportion of female domestic migrant
workers among the total number of
migrants in the world's regions (60.8%),
while the Eastern European region has
the lowest (0.8%) [14]. In the Arab
region, 82% of all domestic workers are
migrant women.  This  situation
represents an inextricable link between
domestic workers and female migration,
resulting in 6 out of 10 working women
being domestic workers. Southeast Asia
and East Asia are the regions where the
largest number of female migrant
domestic workers are sent. In particular,
migrant women from the region work as
domestic workers in the Middle East
and European regions, as well as in
newly industrialized countries.
According to statistics, there are 11.5
million domestic migrant workers in the
world, and most of them are women
[15]. The Middle East region is the
region that most attracts female
migrants from low-income countries



such as Africa and Asia [16]. The fact
that most of these migrant women have
low qualifications and low levels of
education and do not know the country
where they are going to work, gives
employers the chance to give them low
wages, the use of overtime, the use of
physical force and cruel treatment in
various forms of exploitation. [17].
Compared to local workers, insufficient
safe working conditions for migrant
domestic workers, physical and sexual
violence against them, and violations of
their rights lead to physical and mental
injuries for these migrant women or
lifelong illnesses [18].

Table 5. Proportion of female
migrants working as domestic
workers among the total number of
migrants in regions of the world

Region Share of migrant
women working as
domestic workers
among the total
number of migrants %
North Africa 23,0
Sub-Saharan Africa 9,4
Latin America 35,3
North America 3,3
Southern, Northern 10,6
Europe
Eastern Europe 0,8
Central and Western Asia 4,5
Arab region 60,8
EastAsia 33,4
SoutheastAsia 39,2
SouthAsia 2,8

Source : Gallotti, M. Migrant
Domestic Workers across the World:
Global and Regional Estimates;
International Labour Organization:
Geneva, Switzerland, 2015; pp. 2,3.
In particular, one of the countries that
supplies a large number of female
housekeepers to the Middle East is
Ethiopia. According to the study, most
Ethiopian women migrants who
returned to work in Saudi Arabia knew
that their journey was dangerous, that
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they suffered from food and drinking
water shortages and humiliation. [19].
76% of all migrants and 99% of migrant
domestic workers in Lebanon are
migrant women. In 2021, the
International Organization for
Migration helped 344 women working
in difficult conditions, it is known that
85 of them did not even know that they
were going to Libya, and they were
promised work in countries such as
Turkey, the Persian Gulf, Europe, the
United States or Canada. [20].
According to the International Labor
Organization, 16.5 million of those
suffering from forced labor are
women.In addition to forced labor,
domestic workers in Lebanon are often
subject to harassment such as slavery,
human trafficking, concealment of
personal documents, racial
discrimination and torture.Especially
during the pandemic, migrant women
working as domestic workers in the
country are forced to choose informal
migrant status, leading to an increase in
cases such as being paid less than the
minimum wage or not being paid at all,
and also forced do overtime.According
to a study conducted by the
International Labor Organization of
1,200 workers, 22.5% of female
workers found that their employers
locked them out during the day. In
Lebanon, it is estimated that 15,000
children born to migrant domestic
workers lack access to education and
other public services [21].

Although remittances from migrant
women to their home countries are
small, the bulk of their remittances are
spent on health, education, family and
community development. Remittances
account for 50% of all migrant



remittances sent into the country, or
23% of GDP. [22].

Here it is necessary to pay attention to
the fact that social transfers of women
migrant workers, such as experience,
knowledge, social, political and cultural
norms, are more important than
remittances. Because we should not
forget that the knowledge, ideas,
experience and technological skills of
women abroad will increase their
position in society and their families and
lead to positive changes in the
worldview of the participants in this
environment. Women earn lower wages
than male migrants, but send more of
their earnings than men and their
transfer payments are higher. Women
account for 25.8% of migrant
remittances.

CONCLUSION. In conclusion,
in most lower-middle-income and low-
income countries, migrant women face
challenges such as discrimination in the
labor market, exploitation and violence
at work, barriers to accessing health and
education, and injustice  and this
continues to occur.

The percentage of women among
victims of human trafficking remains
high. In particular, 65% of victims of
human trafficking are women, that is,
46% are adults and 19% are girls.
Although the majority of adult female
victims work in Europe, North America
and Asia, the number of female victims
Is higher in the Asian region.

The above cases once again show that
the problem of female labor migration
remains a pressing issue on the agenda
and that international and regional
cooperation and it is important in
preventing problems associated with
this process.
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