aTISODIY

ijtimoiy-igtisodiy, innovatsion texnik,
fan va ta’'limga oid ilmiy-amaliy jurnal

Milliy nashrlar
OAK: https://oak.uz/pages/4802

L
05.00.00 - Texnika fanlari

08.00.00 - Iqtisodiyot fanlar

Google
R ol IN! — GYBERLENINKA

ResearchBib

N
N

43 —\\\\\ N
o ) \QN\Q&\\\ |
Cownre REGAD "X @ commvers HE.
I N TE RN A o O 'Kg\ W

> N
‘ HAYYHAS 3AEKTPOHHAS .l

BANOTEKA

EH
LIBRARY.RU

Crossref

TOSHKENT DAVLAT TOSHKEN
TRANSPORT UNIVERSITET]  ** /1y oan




Elektron nashr, 2026-yil, aprel.

muhandislik

igtisodiyot

ijtimoiy-igtisodiy, innovatsion texnik,
fan va ta’'limga oid ilmiy-amaliy jurnal

Bosh muharrir:
Zokirova Nodira Kalandarovna, igtisodiyot fanlari doktori, DSc, professor

Bosh muharrir o‘rinbosari:
Shakarov Zafar G‘afforovich, igtisodiyot fanlari bo'yicha falsafa doktori, PhD, dotsent

Tahrir hay’ati:

Abduraxmanov Kalandar Xodjayevich, Oz FA akademigi, iqtisodiyot fanlari doktori, professor
Sharipov Kongratbay Avezimbetovich, texnika fanlari doktori, professor
Maxkamov Baxtiyor Shuxratovich, iqtisodiyot fanlari doktori, professor
Abduraxmanova Gulnora Kalandarovna, iqtisodiyot fanlari doktori, professor
Shaumarov Said Sanatovich, texnika fanlari doktori, professor

Turayev Bahodir Xatamovich, igtisodiyot fanlari doktori, professor

Nasimov Dilmurod Abdulloyevich, igtisodiyot fanlari doktori, professor

Allayeva Gulchexra Jalgasovna, igtisodiyot fanlari doktori, professor

Arabov Nurali Uralovich, igtisodiyot fanlari doktori, professor

Maxmudov Odiljon Xolmirzayevich, igtisodiyot fanlari doktori, professor
Xamrayeva Sayyora Nasimovna, igtisodiyot fanlari doktori, professor
Bobonazarova Jamila Xolmurodovna, iqtisodiyot fanlari doktori, professor
Irmatova Aziza Baxromovna, igtisodiyot fanlari doktori, professor

Bo‘taboyev Mahammadjon To‘ychiyevich, igtisodiyot fanlari doktori, professor
Shamshiyeva Nargizaxon Nosirxuja kizi, igtisodiyot fanlari doktori, professor,
Xolmuxamedov Muhsinjon Murodullayevich, igtisodiyot fanlari nomzodi, dotsent
Xodjayeva Nodiraxon Abdurashidovna, igtisodiyot fanlari nomzodi, dotsent
Amanov Otabek Amankulovich, igtisodiyot fanlari bo‘yicha falsafa doktori (PhD), dotsent
Toxirov Jaloliddin Ochil o‘g‘li, texnika fanlari bo‘yicha falsafa doktori (PhD)
Qurbonov Samandar Pulatovich, igtisodiyot fanlari bo'yicha falsafa doktori (PhD)
Zikriyoyev Aziz Sadulloyevich, igtisodiyot fanlari bo‘yicha falsafa doktori (PhD)
Tabayev Azamat Zaripbayevich, iqtisodiyot fanlari bo'yicha falsafa doktori (PhD)
Sxay Lana Aleksandrovna, igtisodiyot fanlari bo‘yicha falsafa doktori (PhD), dotsent
Ismoilova Gulnora Fayzullayevna, igtisodiyot fanlari nomzodi, dotsent
Djumaniyazov Umrbek lixamovich, igtisodiyot fanlari nomzodi, dotsent

Kasimova Nargiza Sabitdjanovna, igtisodiyot fanlari nomzodi, dotsent

Kalanova Moxigul Baxritdinovna, dotsent

Ashurzoda Luiza Muxtarovna, igtisodiyot fanlari bo'yicha falsafa doktori (PhD)
Sharipov Sardor Begmaxmat o‘g‘li, igtisodiyot fanlari bo‘yicha falsafa doktori (PhD)
Tursunov Ulug‘bek Sativoldiyevich, iqtisodiyot fanlari doktori (DSc), dotsent
Bauyetdinov Majit Janizaqovich, Toshkent davlat igtisodiyot universiteti dotsenti, PhD
Botirov Bozorbek Musurmon o‘g‘li, Texnika fanlari bo'yicha falsafa doktori (PhD)
Sultonov Shavkatjon Abdullayevich, Kimyo fanlari doktori, (DSc)

Jo‘raeva Malohat Muhammadovna, filologiya fanlari doktori (DSc), professor.
Yusupov Maxamadamin Abduxamidovich, igtisodiyot fanlari nomzodi (DSc), professor
Kalonova Moxigul Baxritdinovna, igtisodiyot fanlari nomzodi (PhD), dotsent
Mirzayev Kulmamat Djanzakovich, igtisodiyot fanlari nomzodi (DSc), professor.
Karimova Nilufar Sadirdin qizi, igtisodiyot fanlari bo‘yicha falsafa doktori (PhD)
Norboyev Odil Abrayevich, igtisodiyot fanlari bo‘yicha falsafa doktori (PhD), dotsent
Nasimov Dilmurod Abdulloyevich, igtisodiyot fanlari doktori (DSc), professor
Mirzayev Kulmamat Djanzakovich, igtisodiyot fanlari doktori (DSc), professor
Karimova Nilufar Sadirdin qizi, igtisodiyot fanlari bo‘yicha falsafa doktori (PhD)
Pardaev Umidjon Uralovich, igtisodiyot fanlari doktori (DSc), professor
Xolmirzayev Ulug‘bek Abdulazizovich, Igtisodiyot fanlari doktori (DSc)



muhandislik

igtisodiyot

ijtimoiy-igtisodiy, innovatsion texnik,
fan va ta’limga oid ilmiy-amaliy jurnal

05.01.00 — Axborot texnologiyalari, boshqgaruv va kompyuter 05.08.03 — Temir yo'l transportini ishlatish
grafikasi 05.08.06 — “G'ildirakli va gusenisali mashinalar va ularni ishlatish”
05.01.01 — Muhandislik geometriyasi va kompyuter grafikasi. (texnika fanlari)
Audio va video texnologiyalari 05.09.01 — Quirilish konstruksiyalari, bino va inshootlar
05.01.02 — Tizimli tahlil, boshgaruv va axborotni gayta ishlash 05.09.04 — Suv ta’minoti. Kanalizatsiya. Suv havzalarini
05.01.03 — Informatikaning nazariy asoslari muhofazalovchi qurilish tizimlari
05.01.04 — Hisoblash mashinalari, majmualari va kompyuter 10.00.06 — Qiyosiy adabiyotshunoslik, chog‘ishtirma tilshunoslik
tarmoglarining matematik va dasturiy ta’'minoti va tarjimashunoslik
05.01.05 — Axborotlarni himoyalash usullari va tizimlari. Axborot 10.00.04 — Yevropa, Amerika va Avstraliya xalqglari tili va adabiyoti
xavfsizligi 08.00.01 — Iqtisodiyot nazariyasi
05.01.06 — Hisoblash texnikasi va boshqgaruv tizimlarining 08.00.02 — Makroigtisodiyot
elementlari va qurilmalari 08.00.03 — Sanoat igtisodiyoti
05.01.07 — Matematik modellashtirish 08.00.04 — Qishlog xojaligi igtisodiyoti
05.01.11 — Ragamli texnologiyalar va sun’iy intellekt 08.00.05 — Xizmat ko‘rsatish tarmoglari igtisodiyoti
05.02.00 — Mashinasozlik va mashinashunoslik 08.00.06 — Ekonometrika va statistika
05.02.08 — Yer usti majmualari va uchish apparatlari 08.00.07 — Moliya, pul muomalasi va kredit
05.03.02 — Metrologiya va metrologiya ta’minoti 08.00.08 — Buxgalteriya hisobi, igtisodiy tahlil va audit
05.04.01 — Telekommunikasiya va kompyuter tizimlari, 08.00.09 — Jahon iqtisodiyoti
telekommunikasiya tarmogqlari va qurilmalari. 08.00.10 — Demografiya. Mehnat igtisodiyoti
Axborotlarni tagsimlash 08.00.11 — Marketing
05.05.03 — Yorug'lik texnikasi. Maxsus yoritish texnologiyasi 08.00.12 — Mintagaviy igtisodiyot
05.05.05 - Issiqlik texnikasining nazariy asoslari 08.00.13 — Menejment
05.05.06 — Qayta tiklanadigan energiya turlari asosidagi energiya 08.00.14 — Iqtisodiyotda axborot tizimlari va texnologiyalari
qurilmalari 08.00.15 — Tadbirkorlik va kichik biznes igtisodiyoti
05.06.01 — To‘gimachilik va yengil sanoat ishlab chigarishlari 08.00.16 — Ragamli iqtisodiyot va xalqaro ragamli integratsiya
materialshunosligi 08.00.17 — Turizm va mehmonxona faoliyati

Ma’lumot uchun, OAK
Rayosatining 2024-yil 28-avgustdagi 360/5-son qarori
bilan “Dissertatsiyalar asosiy ilmiy natijalarini chop
etishga tavsiya etilgan milliy ilmiy nashrlar ro‘yxati"ga
texnika va igtisodiyot fanlari bo'yicha “Muhandislik va
igtisodiyot” jurnali ro‘yxatga kiritilgan.

Muassis: “Tadbirkor va ishbilarmon” MChJ

Hamkorlarimiz:

1. Toshkent shahridagi G.V.Plexanov nomidagi Rossiya igtisodiyot universiteti
Toshkent davlat igtisodiyot universiteti

Toshkent irrigatsiya va gishloq xofjaligini mexanizatsiyalash muhandislari instituti” milliy tadqiqot universiteti
Islom Karimov nomidagi Toshkent davlat texnika universiteti

Muhammad al-Xorazmiy nomidagi Toshkent axborot texnologiyalari universiteti
Toshkent davlat transport universiteti

Toshkent arxitektura-qurilish universiteti

Toshkent kimyo-texnologiya universiteti

Jizzax politexnika instituti

©XNOOGOE®DN



J\JI\/IUHANDISLIK VA IQTISODIYOT 2026-yil, aprel. Ne 4-son (2)

MUNDARIJA

BYUDJET SUBYEKTLARI ISHTIROKINI QISQARTIRISH ASOSIDA KREDIT RISKINI BOSHQARISH
SAMARADORLIGINT OSHIRISH ...ccouuieeeuueeeessseeessssesesssssesesssssesssssssessssssesssssssssssssssssssssssssssssesssssssesssssssessssssessssssessssssesssssans 16
PhD. Mahmudov Rahimjon Hamid o‘g‘li
MINTAQA IQTISODIYOTI TARMOQLARINI KLASTERLASHTIRISH SALOHIYATINI
RIVOJLANTIRISHNI TAKOMILLASHTIRISHNING EMPIRIK MODELI: STATISTIK VA
EKONOMETRIK TAHLIL ...coouuttteuuueeeessseeesssseseesssseessssssesssssssesesssssesssssssesssssssesssssssessssssssssssssssssssssssssssssesssssssesssssssessssssesssssssssssans 25
Ollokulova Feruza Mansurovna, Abdurahmonov Abdulaziz Maxmudovich
XOJALIK YURITUVCHI SUBYEKTLARDA PUL OQIMLARI AUDITINI TAKOMILLASHTIRISHNING
ZAMONAVIY MEXANIZMLARLI .....cootueteeeueeesssseesssssesesssssesesssssesssssssesssssssessssssssssssssssssssssssssssssesssssssesssssssessssssessssssessssssasssssans 30
Atamurodov Saidmurad Yaxyoyevich, Sindarova Aziza Musurmon qizi

® TIJORAT BANKLARIDA KREDIT RISKLARINI BOSHQARISHNI RAQAMLI TEXNOLOGIYALAR VA

SUN’IY INTELLEKT ASOSIDA TAKOMILLASHTIRISH.....niiveuueeesmeeeesssesssssssessssesessssssssssssesssssssessssssesssssssesssssssesssssans 42
Xasanov Sardor Xazratkulovich

IQTISODIY O°SISH SIFATI VA UNI KO‘RSATKICHLARINING KONSEPTUAL ASOSLARI......coommeeeermeerrnreeeesene 50
Axmedov Xasanjon Muxamadovich

IQTISODIY O°SISH SIFATI VA UNI KO‘RSATKICHLARINING KONSEPTUAL ASOSLARI.......commeeermerrrnreeeesene 55
Axmedov Xasanjon Muxamadovich

ENERGIYA SAMARADORLIGINI OSHIRISHNING KORXONALAR RENTABELLIGIGA TA'SIRI ......oecveuumereernnnee 60

Hayitov Jamshid Xolboyevich
KREDITLASH MEXANIZMINING ILMIY-NAZARIY ASOSLARI VA UNING TARIXIY RIVOJLANISH

BOSQICHLARI ... teeuueeeessseeeessseeesssseeessssseeessssseeessss e esssssesessss e essss e 8s £S5 E 8RR SRR E AR SRR R R 65
Ortigov Husan Usmonaliyevich
DAVLAT SEKTORIDA ICHKI AUDIT FAOLIYATINI TAKOMILLASHTIRISH .....oocuieeeneeeesnseemssmsssessssessssssessessanes 70

Xamidova Zarifa Urol qizi

ISTE'MOL NARXLARI INDEKSINI MODELLASHTIRISH VA PROGNOZLASHNI

TAKOMILLASHTIRISH YO'NALISHLARI ...ttt ceteetsstessesssssessassssessssssssessssssssessssssssbessssssssssssassssssssssssnsssssassssssssassanes 74
Ismailova Shaxnoza Uktamovna

XIZMATLAR SEKTORI RIVOJLANISHINING KAMBAGALLIKKA TA'SIRINI BAHOLASH

METODOLOGIYASI VA KO'RSATKICHLAR TIZIMI ....oivuuueeeeemmeeesssseesssssesssssssssssssssssssssesssssssessssssssssssssssssssssssssssesssssnns 77

Dawletmuratov Adilbay Mirzaboyevich

BIZNES JARAYONLARINI MONITORING QILISH TIZIMINING HOZIRGI HOLATI TAHLILIL....coccomeeererereerennee 84
o Dadajonova Madina Ravshan qizi

ISTE'MOL NARXLARI INDEKSINI MODELLASHTIRISH VA PROGNOZLASHNI TAKOMILLASHTIRISH

YO 'NALISHLARI .cootteeueeeeessseeesssssesesssssesessssesssssssesssssssessesssseesssssseesessssesesssssesssssss e e8ss 88 s ER 8RR R EE R R R AR 89

Ismailova Shaxnoza Uktamovna
MINTAQA IQTISODIYOTI TARMOQLARINI KLASTERLASHTIRISH SALOHIYATINI RIVOJLANTIRISHNI

TAKOMILLASHTIRISHNING EMPIRIK MODELI: STATISTIK VA EKONOMETRIK TAHLIL ...oovvveeeveeetreereeveenne 94
Ollokulova Feruza Mansurovna, Abdurahmonov Abdulaziz
ENERGIYA SAMARADORLIGINI OSHIRISHNING KORXONALAR RENTABELLIGIGA TA'SIRI .......occvevennee. 100

Hayitov Jamshid Xolboyevich
IMPROVING THE EFFICIENCY OF BANKS’ GREEN FINANCING IN

UZBEKISTAN AND KAZAKHSTAN ....otieetueeeeumreeessssesesssssesssssssessssssessssssssssssssssssssssesssssssssssssssasssssssesssssssessssssssssssssssssssassess 105
Maxmudov Rahimjon
MAHALLIY BUDJETLAR MUSTAQILLIGINI TAKOMILLASHTIRISH VA YANADA OSHIRISH......cooeevuurmeeennns 109

Abduraxmonova Gulmira

RAQAMLI IQTISODIYOT SHAROITIDA MOLIYAVIY HISOBOTLARNI SHAKLLANTIRISH: MUAMMOLAR VA
YECHIMLAR.....ottetuueeeesuseeeesuseeesssssesesssseesesssseesessss s ssssss s essss e85 881588 R 8RR E R8RSR R R LR R R 114
Teshabayev Dilmurod Boxodir o‘g‘li



2026-yil, aprel. Ne 4-son (2) MUHANDISLIK VA IQTISODIYOTI"/L

FARG ‘ONA VILOYATINING INNOVATSION RIVOJLANISHI......virerrerrrneessesssssssssssssssssssssssssssssssssssssssssssssssssssanees 120
Tuychieva Odina Nabiyevna
INDICATORS OF INNOVATIVE DEVELOPMENT OF THE "GREEN" ECONOMY ....ocvutoriminenesnsrnseessssssesesnesnns 131

Mirzaev Kulmamat Djanzakovich
KREDITLASH MEXANIZMINING ILMIY-NAZARIY ASOSLARI VA UNING TARIXIY RIVOJLANISH BOSQICH

LUARI ettt AR R 140
Ortiqov Husan Usmonaliyevich
KORPORATIV BOSHQARUVNING XALQARO TAJRIBASI VA UNING QIYOSIY TAHLILI .ot 144

Shakirova Gulbaxor Sharipdjanovna

TIJORAT BANKLARIDA KREDIT RISKLARINI BOSHQARISHNI RAQAMLI TEXNOLOGIYALAR VA SUN'TY
INTELLEKT ASOSIDA TAKOMILLASHTIRISH .ot sseseeseeseasesssssssssssssessessessssssessassssssesssssssssassasssssseasensessssssessns 149
Xasanov Sardor Xazratkulovich

[IQTISODIY XAVFSIZLIKNING INSTITUSIONAL ASOSLARINI TAKOMILLASHTIRISHNING XORI]J
DAVLATLAR TAJRIBAST ...ttt 156
Odinayev Ravzatullo Asatulloyevich

KICHIK BIZNES SUBYEKTLARINING MOLIYAVIY XAVFSIZLIGINI TAMINLASH MEXANIZMLARINI
TAKOMILLASHTIRISH. ..ottt ettt eeesessesesesssesesassssesssasssssasssssssssessassesasassesasssssssssssessasasssesssasasssessassssnsnsssssssensesssssnns 161
Karimov Alibek Valievich

RAQAMLI IQTISODIYOT SHAROITIDA FRANCHAYZING TIZIMINI RIVOJLANTIRISHDA PLATFORMA
MODELLARI VA ULARNING SAMARADORLIGINI BAHOLASH ....cnmietmretnmeesmssssmsssssesssssssssssssssssssssssssssssssssssses 167
Xodjayev Anvar Rasulovich, Nasimov Dilshodbek Hotam o‘g‘li

“O"ZBEKISTON GTL” MAHSULOTLARNINING FIZIK-KIMYOVIY XOSSALARI VA ULARNI
KOMPOUDIRLASH ASOSIDA EKOLOGIK TOZA YOQILG'ILAR OLISH ISTIQBOLLARI ....ccomiereereeeeereeenenens 173
Ro‘ziyev Aliakbar, Hayitov Ruslan, Mavlionov Shohrux

HUDUDIY MEHNAT BANDLIGINI TAMINLASHDA AVTOSERVIS KORXONALARINING ROLI ....covereerneens 179
Marqgayev Xurshid Aliqulovich

ASOSIY VOSITALAR AUDITINI TAKOMILLASHTIRISH....osirriresisinsiseesesesessssisssssssessessessss s ssssssssesssssssssssssssssssens 183
Zaripova Sayohat Zafarovna

XIZMATLAR SOHASINI BOSHQARISHDAGI MUAMMOLAR VA YECHIMLAR: AGROTURIZM VA RAQAMLI
XIZMATLAR ASOSIDA TAHLIL (ANDIJON VILOYATI MISOLIDAY) ...coesiuteeeereerseetssesisssssssssessesssssssssssssssssssssssssssnens 188
Oktamjonova Gulira’no lkromjon qizi

BUXORO VILOYATI UY XO‘JALIKLARI HAYOT SIFATI VA IJTIMOIY-IQTISODIY AHVOLI: SO'ROVNOMA o
NATIJALARI TAHLILL...ors ittt eesteesssssssssssssssssssssssssssssssssssasssasssssssasssssssassssssssssssssssssssssssssssssanssansssssasssassssssasssnssassssnssanes 192
Nizomov Asliddin, Musulmonova Shahlo, Izzatullayeva Ma’mura

DIRECTIONS FOR TOURISM DEVELOPMENT IN UZBEKISTAN BASED ON DIGITAL TECHNOLOGIES ..199
Mirzaev Kulmamat Djanzakovich

QORA METALLURGIYA SANOATI VA ULARNING ISHLATILISHI .t setseeeesrerseeeessesseseessessessessessessssssessesnes 203
Sarimsakov Alisher Ubaydullaevich
OZBEKISTON RESPUBLIKASIDA AHOLI BANDLIGINING IQTISODIY-STATISTIK TAHLILI ... 209

Yusupov Farhod Adamboyevich
TASVIRLARDAN YO‘L BELGILARINI TANIB OLISH ALGORITMLARI VA DASTURIY VOSITASINI ISHLAB

00 5 010 ) 15 - (PP 214
Toyirov Akbar Xasanovich, Yuldoshov Abdurahmon Baxtiyorovich
OLIY TALIMNI MOLIYALASHTIRISHNING ILG‘OR XORIJIY TAJRIBASI: SINGAPUR MISOLIDA.................. 218

Kurbanov Baxodir Negmatullayevich




J\JI\/IUHANDISLIK VA IQTISODIYOT 2026-yil, aprel. Ne 4-son (2)

MALUMOTLARGA ASOSLANGAN TURIZM BOSHQARUVI: O‘ZBEKISTONDA RAQAMLI
TRANSFORMATSIYA JARAYONLARI ...t sseretsstssssessssssesesssssssssessssssssesssssssssesssssssssesssssssasssssssssssssssssssasssssssssansanes 222
Ashurova Shaxnoza Almasovna

DAVLAT XARIDLARI BO‘YICHA BYUDJET MABLAG‘LARIDAN FOYDALANISH SAMARADORLIGINI ICHKI
AUDITNING ANALITIK KO‘RSATKICHLARI ASOSIDA BAHOLASH.......ommeimeemeesssesssssssssssssssssssssssssssssesssssssssssees 226
Meliboyev Askar Eshmuratovich

[JIMHUCTBIE CJTAHIBI HEHTPAJIBHOTO M FOXKHOT'O Y3BEKUCTAHA KAK CBIPBEBAA CMECH JIJ1d1
[MTPOU3BOACTBA ITOPT/IAHZLIEMEHTA ...ttt ses et ssessssssssnnans 231
Kapa6aes A.M., AbgynnaeBa [1.®., AbaynnaeB Y.X. AHaakynoBa H.H.

HUOPOBAA TPAHCOOPMALIMA CUCTEMbI MEHE/IXKMEHTA KAYECTBA HA ITPOMBIIIJIEHHOM
L0 D105 5 U1 0 TP 237
CapukoB XXaxoHrup HocupaxaHosuy, [laynetmyparosa lun6ap KanmykaHmepn kusu

PA3PABOTKA MEXATPOHHOI'O MOAYJIA /11 BBIPABHUBAHW S [TOBEPXHOCTHU METAJIJIA TIOCJIE
(Y BATIUIBEKH.......coureeneesnseessssesssssssssssssssssssssssssssssesssssesssssssssssesssssesssssesssssassssssesssssssssessssseessssssssssesssssssssssesssssesssssssssssesssssesssssssssssssss 243
MuppxypaeB CapBap Anuviuep yrnm

MAHALLIY BUDJET DAROMADLARINI SHAKLLANTIRISHDA YASHIRIN IQTISODIYOTNING TA’SIRI ..246
Isoqov Zafarjon Zokirjonovich

AGROKLASTERLAR SAMARADORLIGINI OSHIRISHNING EKONOMETRIK MODELLARI .......conmeeeuueeerennne 250
O‘rinboyev Ulug‘bek Otabekovich

WCCJIEJJOBAHME ITOPUCTOM CTPYKTYPHI K BJIATOTIOIVIOLIAIOIIUX CBOMCTB KOMITO3UTHOTO
BAMKYIIIETO ..ottt sttt ses s £ e 259
TypryH6aeB YpuHOek, LLlapunoBa Ounacpys3, Xyaond6epaueB Xamwunpg

WCCJIIEJJOBAHUE HATIPSXKEHHO-IE®@OPMUPOBAHHOI'O COCTOSIHUS AYEMKU
CBETOITPO3PAYHOI'O OT'PAXKIEHHS [TPU BO3/IEUCTBUU JIOKAJIBHOW CEUCMUYECKOU
HAT PY 3K .o seeeeeeeesseeeseessssseessessssssessssessssssesssssesssessssesesssssessesssssseessessassessssssesseesesssssssesssssssnsseesssssssssessessessseesesssssssssseses 265
HDaBpoHoB Onumbek, TynsraHoB A3us

PAXTA-TO‘QIMACHILIK KLASTERLARNING EKSPORT SALOHIYATINI OSHIRISH YO‘NALISHLARI.......271
Mamasoliyev G‘ayratbek Maxamadyusupovich

RAQAMLI IQTISODIYOTNING TURIZMDA MOHIYATI VA AHAMIYAT....coovtnrierrsnseesmsnssesssssssssssssssssssssssseseess 276
Abdullayeva Zulfiya lzzatovna

MINTAQAVIY SANOAT KORXONALARINING BIZNES JARAYONLARINI TAHLIL QILISH VA
o BAHOLASHNING ZAMONAVIY USULLARI (BPM, LEAN VA SIX SIGMA YONDASHUVLARI MISOLIDA)..279
Azimova Maxfuza Rashidovna

QURILISH SANOATI KORXONALARINING O‘ZIGA XOS XUSUSIYATLARI VA ULARNI EKOLOGIK
BOSHQARISH TAMOYILLARI ..cccoieueeseessseesssssesssssssssssessssesssssssssssssssssssssssssssssssssssssssesssssesssssesssssesssssesssssesssssesssssesssssesssns 284
Xolov Xamza Tojiddinovich

O‘ZBEKISTONDA AHOLINI QISHLOQ XO‘JALIGI MAHSULOTLARI BILAN TAMINLASHNING IQTISODIY

MEXANIZMLARINI TAKOMILLASHTIRISH: EKONOMETRIK TAHLIL VA PROGNOZLASH .....ovveoneeereerreenne 292
Matjonov Bekjon Ravshonbekovich, Ibragimova Nodira Kadamovna
A THEORETICAL MODEL LINKING GENDER EQUALITY AND MANAGEMENT EFFICIENCY......cccceuneeenne. 297

Ochilova Intizor Sadikovna

QIMMATLI QOG‘OZLAR PORTFELIDAN KUTILAYOTGAN DAROMADGA TA’SIR QILUVCHI OMILLARNI
EKONOMETRIK MODEL ORQALI BAHOLASH. ...ttt ss st s s ss st nssssssssnses 303
Sindarov Fazliddin Kaxramonovich

MAMLAKAT KIMYO SANOATIDAGI KORXONALAR FAOLIYATIDA RESURSLARDAN SAMARALI
FOYDALANISH JARAYONI VA ULARNING TAHLILL..covoititittestsesesesserssss st sesssss st sssssessessssssssssssessssssessessssssssses 312
Odilova Malika Abdushukur qizi



2026-yil, aprel. Ne 4-son (2) MUHANDISLIK VA IQTISODIYOTI"/L

RAQAMLI TEXNOLOGIYALARNI ISHLAB CHIQARISH SANOATIGA JORIY ETISH ..coommivemreermeeesmeessseesssnseens 317
Abdivoyitova Sarvinoz Abduxayit gizi, Maxmudov Abrorxon Axmadxonovich

NODAVLAT OLIY TA'LIM MUASSASALARIDA BOSHQARUV HISOBI TIZIMINI TASHKIL ETISHNING
NAZARIY VA AMALIY JTHATLART coouiteteeetseesssssessseessssessssssesssssssssssssssssssssssssssesssssesssssesssssesssssesssssssssssassssesssssssssssssssssesssns 321
Xojiboyev Muxiddin Shodimuxamedovich

TIJORAT BANKLARINING INVESTITSION FAOLLIGINI OSHIRISHNING HOZIRGI HOLATI TAHLILI......326
Dagarov Bekzod Muzaffar o‘g'li

O‘ZBEKISTON BANK TIZIMIDA RAQOBAT MUHITINING SHAKLLANISH BOSQICHLARI VA

TENDENSIYALARL....cotuetetueeeeseessseessssesssssessssssssssssssssssssssssssssesssssssssssesssssesssssssssssesssssesssssesssssesssssesssssssssssasssssesssssesssssasssssesssanes 332
Quimetov Mansurbek Ro‘zmatovich

USING ENGINEERING MODELS TO MEASURE SME RISKS IN UZBEKISTAN......oonnnrenenesessensssessessesnesnenns 340
Djumabayeva Dilobar Asatillayevna

BANK FAOLIYATIDA RAQAMLI TEXNOLOGIYALARNI JORIY ETISHNING ASOSIY MASALALARI............ 347
Yusufov Javohirtshoh Ozod o‘g‘li, Xolmirzayev Elbek Baxtiyorovich

RAQAMLI TEXNOLOGIYALAR JARAYONIDA TALABALARNING IJODKORLIK KOMPETENTLIGINI ®
RIVOJLANTIRISH METODIKASINI TAKOMILLASHTIRISH ...oovvtueeueeesessssesssssesssssesssssssssssssssssssssssesssssessssessssesees 353
Meyliyeva Shoxista Rustamovna

WMHTET'PAJIbHAA OIIEHKA YCTOMYHMBOTO qUO®POBOI'O PASBUTHUSA TYPU3IMA U 3IDDPEKTHUBHOCTHU
MCITOJIb3OBAHUA TYPUCTCKOI'O IIOTEHLIMAJTA BYXAPCKOM OBJIACTH ooovveeeeeeeeeeeeesesesesesessnessssssssenen 358
YcmaHoBa A3unsa baxogupoBHa

O‘ZBEKISTONDA ELEKTR YORITISH MAHSULOTLARI BOZORINI INNOVATSION LOKALIZATSIYA
ASOSIDA RIVOJLANTIRISH: DINAMIKA, TAHLIL VA PROGNOZ .....coomvvermrermeesssssssmsssssmsessssssssssssssssssssssssssssssasess 363
Jurayev Murotjon Sotivoldiyevich

HUDUDLAR RAQOBATBARDOSHLIGINI BAHOLASH VA REYTINGLASH......c.oretretneseeeressess st seeasesnens 371
Kosimov Bobir Abdigafarovich

BALAND BINOLAR FASADLARINI PARDOZLASH TEXNOLOGIYALARINI EKSPLUATATSION
ISHONCHLILIK VA XIZMAT MUDDATINI UZAYTIRISH ASOSIDA OPTIMALLASHTIRISH....covccmmreeemreesnneens 376
Amirov Shavkat Rahmatullayevich

OCHOBBI YCTOMYMBOT'O PA3BUTUSA TPAHCIIOPTHOM JIOTUCTUKHU B Y3BEKUCTAHE..........ccvvvvve 383
MypagoB Anuwep KypbaH6aeBu4

®OPMUPOBAHUE BU3HEC-TIAPA/IUTMbI ATPOTYPU3MA KAK YCJIOBUE JJOCTHXXKEHHWS LIEJIEN
VYCTOMUUBOTO PABBUTHS .oooosvvvvvrressssssssssssssssssssssssssssssssssssssssssssssssssassssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssses 390
YcmaHoBa Ounsadpy3 KapumeBHa ®
WAYS TO IMPROVE THE REGIONAL STRUCTURE OF THE INDUSTRY OF NAVAI REGION ......coovcermmreennnnes 396

Uralov Eliboy Omonovich
JISMONIY SHAXSLARNING MOL-MULK SOLIG‘INI TAKOMILLASHTIRISHDA SAMARALI XORIJIY TAJRIBA

Safarova Shahzoda

HAJIOT'OBOE CTUMYJIMPOBAHHUE I/IHBECTI/IL[I/IOHHOI71 AKTHUBHOCTHU: ME)KL[YHAPO[[HbIP'I OIIBIT U
[IPAKTHUKA Y3BEKH CTAHA. ...t eetrererstses st sesssesssesssessssesssse s ssesssse st s s ssssessessssesessssssssssssssssnssssnssssnssssnssnens 405
PachmeBa 3apuHa XycaHoBHa

INDUSTRY 4.0 SHAROITIDA SANOAT KORXONALARIDA INSON RESURSLARINI BOSHQARISHNING
[LMIY-AMALIY MASALALARL .ottt s s s s s 410
Djuraeva Guzal Shavkatovna




J\JI\/IUHANDISLIK VA IQTISODIYOT 2026-yil, aprel. Ne 4-son (2)

SUG‘URTA TASHKILOTLARINING MOLIYAVIY BARQARORLIGINI TAMINLASHDA ZAMONAVIY

YONDASHUVLAR sttt ettt esssssss s s s s s ssss st s st s s s s sss s s bbb bbb 414
Xalikulova Shirin Utkir gizi
TIJORAT BANKLARIDA AKTIVLAR SIFATINI OSHIRISHNING USTUVOR YO‘NALISHLARI .....occoonvenrverenenne 418

Ruziyev Baxtiyor Salimboyevich

B3AMMOCBS3b YPOBHS PA3BUTH S SMOLIMOHAJIBHOT'O CJIOBAPA U JIMAEPCKUX KAYECTB ¥
JETENA MJAJIIIETO IIKOJIBHOTO BOBPACTA ...ooooeossssvevvveeeeesssssssssssssssessssssssssssssssessssssssssssssssssssssssssssssssssssssssssses 425
Puxcun6oeBa Huropa HusomuaauH knsm, TonmyxamegoBa [iuno6ap XyCHUTAMHOBHA

TURIZM KORXONALARIDA INTEGRATSIYALASHGAN MARKETING KOMMUNIKATSIYALARINI

RIVOJLANTIRISH MEXANIZMLARI ..ottt sessessessessesssssessssssesssssesssesssssessssssessesssssssssesssssssssessssssesssssessssssessesssssnes 434
Sobirjonov Asrorbek Sobitjon o‘g‘li
KAM SUV TALABCHAN SEMENT OLISH UCHUN RATSIONAL TARKIBNI TADQIQ QILISH ... 440

X.V. Yusupov, Babayev Sultonbek Sunnat o‘g‘li

ENHANCING THE EFFICIENCY OF ISLAMIC FINANCING MECHANISMS IN EMERGING ECONOMIES:
EVIDENCE FROM MURABAHA-BASED INSTRUMENTS AND PUBLIC-PRIVATE INVESTMENT MODELS......

Nazarov Nodirjon Namoz o‘g’li

TURIZM XIZMATLAR BOZORIDA RAQOBATBARDOSHLIKNI OSHIRISH OMILLARI ......cooumeeeeeneeereneeeeeenns 453
Ibragimov Husen Ismailovich

STUDIES ON OBTAINING AZOSUPERPHOSPHATE BY TREATING HIGH-CARBONATE, LOW-GRADE
CENTRAL KYZYLKUM PHOSPHORITES WITH VARIOUS DOSAGES OF AMMONIUM SULFATE AND

SULFURIC ACID...otureureseseereeressessessesessessssessessessessessesssssssessssssssessesssssssssssssssssssesssssssssssssssssssessssssssssssssssssssssessesssssssssassssssessesssssses 457
Saidov Hakimboy O‘rinboyevich
HUDUDIY SANOAT ISHLAB CHIQARISHNI INNOVATSION RIVOJLANTIRISH OMILLARI.....cooveerererrerrirnnnne 463

Avliyaqulov Xudoyberdi, Ollokulova Feruza Mansurovna

NAVOIY VILOYATI SANOATI RIVOJLANISHINI BANDLIK VA INVESTITSIYA OQIMLARI ASOSIDA
MODELLASHTIRISHu.ccouetetueeessseesssssssssesssssesssssessssssssssssssssessssssssssessssssssssssssssesssssssssssssssssesssssesssssesssssesssssesssssesssssesssssssssssesssas 466
Baqoyev Husan Nuriddinovich

TURIZM KORXONALARIDA INTEGRATSIYALASHGAN MARKETING KOMMUNIKATSIYALARINI
RIVOJLANTIRISH MEXANIZMLARI ...ttt st s s sass st sesssssnes 474
Sobirjonov Asrorbek Sobitjon o‘g‘li

YER VA SUV RESURSLARIDAN FOYDALANISH SAMARADORLIGINI BAHOLASHNING IQTISODIY

MEXANIZMLARI VA INTEGRAL KO‘RSATKICHLAR TIZIMINI TAKOMILLASHTIRISH ..o 480
Rustamov Umidjon Xayitboyevich
AGROKLASTERLAR SAMARADORLIGINI OSHIRISHNING EKONOMETRIK MODELLARI ......coovnvereerirnens 485

O‘rinboyev Ulug‘bek Otabekovich

TRANSPORT-LOGISTIKA TIZIMLARIDA XARAJATLARNI KAMAYTIRISH VA SAMARADORLIKNI
OSHIRISHNING ZAMONAVIY YO 'LLARI ..t tseeet s trssse et ssse st ssssss st sssssssssssssssssessssssasessssssasesssssssasssssssssansanes 494
Olimov Magsudjon Komiljon o‘g‘li, Saydullayeva Dilnoza Komil gizi

BENTONIT YORDAMIDA ISHLATILGAN TURBINA MOYLARINI TOZALASH ASOSIDA BAZAVIY MOY
OLISH IMEKONIYATLARI....c.ouueeeetuseeeessseeesssseeessssseessssssesssssssesssssssesssssssesssssssesssssssesssssssssssssssssssssesssssssesssssssesssssssessssssessssssnsess 502
Salomatov Behruz To‘'ymurodovich, Panoyev Nodir Shavkatovich, Safarov Jasur Alijon o‘g‘li

INNOVATSION BOSHQARUV TIZIMLARIDA QAROR QABUL QILISH VA KOMMUNIKATSIYA
SAMARADORLIGT oottt sessesse et s s s 506
Sotvoldiyeva Xurligo G‘ayratjon qizi



2026-yil, aprel. Ne 4-son (2) MUHANDISLIK VA IQTISODIYOTI"/L

CHEMICAL-MINERALOGICAL CHARACTERIZATION AND DRY BENEFICIATION TECHNOLOGY OF
FELDSPAR FROM THE SULTAN UVAYS DEPOSIT ...inirrereeeseeseesessssesessssssssssssssssssssssssssssssssssssssssssssssssasssssssasees 512
Buranova Dinara Baxtiyarovna

TRANSPORT LOGISTIKASIDA AVTOMOBIL TRANSPORTI ORQALI YUK TASHISH JARAYONIDAGI
TAVAKKALCHILIKLARNI SUG‘URTALASHNING IQTISODIY AHAMIYATL.....ccomreereermseessseessmsesssmsesssmsesssssessanees 520
Jabborov Islom Xusan o‘g‘li

MAGNIT OZAGI ELLIPS SHAKLIDAGI TRANSFORMATORLARDA MEXANIK ZO‘RIQISH VA ISROFLARNI
KAMAYTIRISH HAMDA TEXNIK-IQTISODIY SAMARADORLIKNI OSHIRISH MAQSADIDA ELLIPS
KESIMNING OPTIMAL PARAMETRLARINI TANLASH......omiiimssisssssssssssssssssssssssssssssssssssssssssssssssssssssses 524
Bekishev Allabergen Yergashevich, Yakubova Dilfuza Kuanishovna, Saidova Nozima
Akkulovna

OT JEKJIAPALIMA K IEMCTBHIO: UHCTUTYLIMOHAJIbHBIE BAPLEPHI PEAJIU3ALIUY LIEJIEN
YCTONYMUBOTO PASBUTUSA B Y3BEKHCTAHE ..oooooseeveeveeeeessssssssssssseessssssssssssssssessssssssssssssssssssssssssssssssesssssssssssseee 531
CanaxytaumHoBa lOnays Nonu6osHa

ISSIQLIK ELEKTR STANSIYALARI ISHINI SUN’TY INTELLEKT ORQALI BASHORAT QILISH VA
YAKSHILASH ....cooeeeuseesssreesssseessssesssssessssesssssesssssesssssesssssesssssesssssesssssesssssassssesessssassssesssssssssssesssssesssssesssssesssssesssssesssssesssssesssssassssases 536
Axmadjonov Ixtiyorjon Rovshanjon o‘g‘li, Umurzakova Dilnoza Maxamadjanovna

RAQAMLI IQTISODIYOT SHAROITIDA QO‘SHILGAN QIYMAT SOLIG‘INI QAYTARISH MEXANIZMINI
TAKOMILLASHTIRISH: RIVOJLANGAN DAVLATLAR TAJRIBASI ASOSIDA O‘ZBEKISTON UCHUN RISKGA
ASOSLANGAN MODEL ...ooutvtueeuuseessseessssessssesssssesssssesssssesssssesssssesssssesssssessssssssssesssssesssssesssssesssssesssssesssssesssssesssssesssssesssssassssseses 542
Tuxliyev Bozor Karimovich, Dusiyarov Sherzod Xolmuratovich

O‘ZBEKISTONDA AGROFOTOVOLTAIKA: ILMIY-AMALIY RIVOJLANISH, PILOT LOYIHALAR
VALIDATSIYASI VA ME’YORIY-HUQUQIY ISTIQBOLLAR ..couieeuueeeesmeeessseseesssesssssssesssssssessssssssssssssesssssssessssssssessas 552
Shog‘o‘chqorov Sanjar Qodir o‘g’li

MINTAQAVIY INFRATUZILMANING IJTIMOIY TABAQALASHUVGA TA'SIRINI BAHOLASHNING NAZARIY
ASSOSLARI «..ooreeeseeeusseesssseesssseesssssssssesssssesssssesssssesssssessssseses a8 ss e84 E 8RR ARS8 RS R 563
Babajanova Dilfuza Abdurasulovna

SANOAT KORXONALARIDA KLASTERLASHUV JARAYONLARINI BOSHQARISHDA RAQAMLI
PLATFORMALARNING AHAMIYATT ...oeereereeeeseeseesessessessessessesssessesssssssssesssssssssesssssesssssssssesssssssssessssssesssssssssesssssssssssssssesans 568
Xusanova Malohat Mingnorovna

MNPUMEHEHUE AJITOPUTMUYECKOTO MO/IX0JA B ®PUHAHCOBOM YYETE MPOU3BO/ICTBEHHBIX

3ATPAT HA TIPEJITPUATUAX HEQTETAZOIIEPEPABOTKH.......cooreeeersesssssssssssssssssssssssssssssssssssssssssssssssssssans 574
UkpamoBa Xunona PoBLluaH Kuswm
SANOAT KORXONALARINI RIVOJLANTIRISH STRATEGIYASINI SHAKLLANTIRISH.....vvceumeeermeermreeessneeennns 583

Nurova Farog‘at Salohiddin qizi

KICHIK BIZNES SUBYEKTLARIDA XARAJATLAR SAMARADORLIGINI TAMINLASHDA AUTSORSING VA
AUTSTAFFINGDAN FOYDALANISHNING AFZALLIKLARI .ot ssessssssssssssssssssnens 590
Fayzullayev Nurulla Baxromovich

TIJORAT BANKLARIDA YASHIL DEPOZITLAR VA YASHIL KREDITLAR HAJMINI OSHIRISH YO‘LLARI.596
Berdiyev Akram O‘ktamovich

AHOLI BANDLIGINI TAMINLASHNING NAZARIY ASOSLARI ...onenerseseessessissessssssssssssssssssssssssssssssssssssssssssesns 601
Sherkulova Nodirabegim Baxordin qizi

DAVLATNING IJTIMOIY SOHA MUASSASALARI MOLIYAVIY RESURSLARINI BOSHQARISH
SAMARADORLIGINT TAKOMILLASHTIRISH......comiuueeseessseessssesssssessssesssssssssssssssssessssssssssssssssssssssssssssssssssssssssssssssssssns 608
Hasanov To‘lgin Axmatovich




J\JI\/IUHANDISLIK VA IQTISODIYOT 2026-yil, aprel. Ne 4-son (2)

RIVOJLANGAN MAMLAKATLARDA INSON RESURSLARINI BOSHQARISH MARKAZLARINING
RIVOJLANISH TENDENSIYALARI ..ottt seeseses s sssssssses st sessss st sessss st sesssssssssessssssssssssssssssssssssssssssssasasssnes 616
Urazov Sadulla Shodiyevich

O‘ZBEKISTON RESPUBLIKASI TASHQI SAVDOSINING HOZIRGI HOLATI VA RIVOJLANISH
YO NALISHLARI ..c.ctutetreeetseeessssesssseesssssesssssesssssssssssssssssssssesssssesssssesssssesssssesssssesssssassssssessssssssssesssssesssssassssesssssssssssssssssesssssssssssnses 621
Turayev Abduvoxid Kuldashevich

O‘ZBEKISTONDA RAQAMLI TALIM TEXNOLOGIYALARI ORQALI INDIVIDUAL SPORTCHILARNI
TAYYORLASH TIZIMI BOSHQARUVI SAMARADORLIGINI OSHIRISH YO'NALISHLARI ......ncvvuvrnererereeennenns 625
Junaydullaev Mels Asliddin o‘g‘li

ECONOMIC SOLUTIONS OF THE COLLECTOR SYSTEM FOR THE EFFECTIVE USE OF THE
UNDERGROUND ENVIRONMENT IN URBAN PLANNING . ... sessssssssssssssssssssssssssssesssens 630
Usmonov Quvvat Turdievich, Orazbayeva Nazokat Maksetovna, Usmonova Madina Quvvat
qizi



¥/

MUHANDISLIK VA IQTISODIYOT 2026-yil, aprel. Ne 4-son (2)

Usmonov Quvvat Turdievich

Acting Professor, PhD, Department of “Urban Infrastructure”
Tashkent University of Architecture and Construction
ORCID: 0009-0006-5099-6856

Orazbayeva Nazokat Maksetovna

Assistant, Department of “Urban Infrastructure”
Tashkent University of Architecture and Civil Engineering
ORCID: 0009-0009-7654-0074

Usmonova Madina Quvvat qizi
Belarusian-Uzbek Joint Inter-Sectoral Institute
of Applied Technical Qualifications in Tashkent

Abstract: The widespread use of the work carried out in developed countries on multifunctional collectors as a strategic
solution for optimizing urban infrastructure in urban planning will bring the field of underground engineering networks to
a new level. This article compares a number of engineering options for placing underground engineering networks under
pedestrian walkways (sidewalks) and roads based on a collector system from an urban planning and economic point of
view, and recommends their implementation in a coordinated manner, taking into account the location of existing under-
ground and above-ground structures.

Keywords: multi-functional collectors, economic optimization, placement under sidewalks, placement under highways,
collector installation in cities, urban planning requirements.

Annotatsiya: Shahar infratuzilmasini optimallashtirishning strategik yechimi sifatida ko‘p funksiyali kollektorlar bo‘yicha
rivojlangan davlatlarda olib borilgan ishlarni shaharsozligida keng qo‘llashishi yer osti muhandislik tarmoglariga soxas-
ida yangi bosgichga chigaradi. Ushbu maqolada yer osti muhandislik tarmoglarini piyodalar yo‘lagi (trotuar), avtomobil
yo'llari ostiga kollektor tizimi asosida joylashtirish bo‘yicha, bir gator muxandislik variantlari, shaharsozlik, igtisodiy tamon-
dan solishtiradi va ulardan foydalanishda mavjud yer osti va yer usti inshootlarining joylashuvini xisobga olgan xolda
muvofiglashtiriigan tarzda amalga oshirish tavsiya qgilinadi.

Kalit so‘zlar: ko‘p funksiyali kollektorlar, igtisodiy optimallashtirish, piyodalar yo‘lagi ostiga joylashtirish, avtomobil yo'llari
ostiga joylashtirish, shaharlarda kollektorni barpo etish, shaharsozlik talablari.

AHHoTauus: Lnpokoe npumeHeHue pa3pa60TaHHb|x B pPas3BUTbIX CTpaHax MHOFOd)yHKLI,VIOHaJ'IbeIX KOJMNEKTOPOB B
KayeCTBE CTPaTErM4Yeckoro peLleHus Ans onTMMM3aumm ropOoACKOWN I/IHCbpaCprKTypbl B ropoackomM niaHunpoBaHUA
BblBeAeT obnacTb MNOA3EeMHbIX VMHXEHEPHbIX CETEN Ha HOBbLIN YPOBEHb. B paHHOM cTaTbe cpaBHMBaeTCa psg
WHXXEHEPHbIX BapMaHTOB pa3MELLEeHUS MOA3EMHbIX MHXEHEPHbIX CETEN Mof NeLexooHbIMM AOPOXKaMu U goporamu
Ha OCHOBE KOJINTIEKTOPHOWM CUCTEMbI C TOYKM 3PEHMS TOPOLCKOro MiaHMpPOBaHUSA M SKOHOMUKKM, a TakXKe npegrararTcs
pekomeHgaumMm no unx CKOOpAMHUPOBAHHOMY BHEOPEHUID C YyY4EeTOM pacnofioXeHua CyLecTBYLWNX NoA3eMHbIX U
HaA3eMHbIX coopy>KeH|/1|?1.

KntoueBble crioBa: MHOrogyHKLMOHANbHbIE KOMMEKTOPbI, 3KOHOMMYECKas oNTMMU3auus, pasmeLleHne nog Tpotyapamu,
pasmMelleHne nog aBtomarnctpandamMmm, yCTaHOBKa KOJITEKTOPOB B ropoaax, TPEGOBGHMH rpagocTponTenbCcTBa.

INTRODUCTION

Among the capital cities of Central Asia, Tashkent is the capital of the Republic of Uzbekistan, with a population
of over 3.5 million. Taking into account the expansion of the city, we can see that a city is being built for about 2 million
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additional residents within the framework of the “New Tashkent” project. It is known that in the era of development,
construction technologies, population growth, and the construction of new cities lead to an increase in the level of load on
underground engineering networks (electricity and telecommunications, hot water, cold water supply, and sewage).

The current state of the underground environment in cities and the development of urban planning and the development
of rational use of underground space are the basis for developing urban planning solutions.

It is recommended to widely use the collector system to effectively use the urban potential of the underground space
by improving the accounting of existing underground structures (engineering networks) in the city.

In recent years, an intensive rise in the groundwater level has been observed in the territory of Tashkent city (geology
and hydrogeology) [15]. Factors such as a rise of up to 2-7 meters in some places or the formation of a layer of loose
soil up to 31 meters, i.e., pure soil, have led to the deformation of buildings and structures. To study the causes of this
phenomenon, it is necessary to take into account the role of structures (metro, water, sewerage, and collector-drainage
networks) that adequately reflect the hydrogeological conditions in the city, and the influence of these factors in the
formation and reconstruction of the city’s natural environment.

Today, the daily volume of wastewater in the city is 1.5—1.8 million m? [6]. It is known that the existing underground
engineering networks and collector systems in use in the city are more than 50 years old and are in need of repair. At the
same time, we can see that the wear and tear of pipelines has exceeded 50%. An average of 69 km of pipelines need to be
repaired every year, which in turn leads to high economic costs due to a number of factors, such as periodic road closures
and traffic diversions during the repair of existing networks in the city [13].

REVIEW OF LITERATURE ON THE SUBJECT

The study of underground engineering networks and multifunctional collector systems has been widely addressed
in both international and local scientific literature, reflecting their growing importance in modern urban planning. In
developed countries, researchers emphasize the strategic role of underground space in optimizing urban infrastructure.
In particular, Canto-Perello (2009) highlights that multifunctional underground collectors significantly enhance the
efficiency, safety, and sustainability of urban engineering systems. His research demonstrates that integrated collector
systems reduce operational risks, improve maintenance accessibility, and are especially effective in complex geological
and seismic conditions.

Similarly, the work of A. P. Moser and Steven Folkman (2008) focuses on the structural and economic aspects of
underground pipeline systems, providing fundamental principles for the design and durability of buried infrastructure.
Their findings confirm that properly designed underground systems can significantly extend service life while reducing
long-term maintenance costs.

In the context of post-Soviet and Central Asian urban development, E. A. Shchukina (2010) investigates the
methodological foundations for accounting and managing underground structures. Her work underlines the importance
of systematic monitoring and data integration for ensuring the reliability and sustainability of underground engineering
networks.

Local scholars have also made substantial contributions to the study of urban engineering infrastructure. The works
of A. T. Xotamov and Q. T. Usmonov (2014; 2019) examine the complex development of urban territories, including
transportation systems and engineering networks. These studies primarily focus on the planning, modernization, and
functional organization of water supply, sewage, and road infrastructure within urban environments. Likewise, I. S.
Shukurov et al. (2014) analyze the engineering preparation of urban areas, emphasizing the technical and organizational
aspects of infrastructure development.

More recent studies by N. M. Orazbayeva and Z. X. Qosimov (2024-2025) provide a comprehensive assessment of
the current state of underground engineering networks in Uzbekistan. Their research identifies key challenges, including
the obsolescence of existing systems, inefficient spatial distribution, and the lack of integrated planning approaches. In
particular, Usmonov and Orazbayeva (2025) propose optimization methods for placing engineering networks under urban
streets, highlighting the economic and functional limitations of traditional trench-based construction methods.

Furthermore, recent publications in international journals (Orazbayeva & Usmonov, 2025) emphasize modern
approaches to underground network placement, integrating economic evaluation with urban planning considerations.
These studies suggest that multifunctional collector systems offer a promising alternative, enabling more efficient use of
underground space and reducing environmental and economic costs.

Despite these contributions, the existing body of literature reveals certain limitations. Most local studies focus
primarily on the general condition and modernization of water supply and sewage systems, without providing detailed
technical descriptions, placement models, or comprehensive economic calculations for multifunctional collectors. This
gap indicates the need for more in-depth research that integrates engineering, economic, and urban planning perspectives.

Therefore, the present study aims to address these shortcomings by proposing detailed placement options and
conducting economic analyses of multifunctional collector systems. The findings contribute to the development of
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more efficient and sustainable urban infrastructure solutions, demonstrating that the use of multifunctional collectors is
economically more advantageous compared to traditional open trench methods.

RESEARCH METHODOLOGY

The traditional trench construction of urban utilities further exacerbates these problems [2]. Multifunctional
underground collectors, on the other hand, reduce the risk of damage to utilities by integrating all utilities into one
structure, increasing their durability, and simplifying maintenance. However, in densely populated areas such as Tashkent
and seismically active areas, the placement of a collector system with underground utilities under a pedestrian walkway
(sidewalk) or a roadway (carriageway) remains an unresolved urban planning and economic problem. Placing utilities
under a pedestrian walkway does not affect traffic flow and reduces costs, while placing them under a roadway can
increase durability, but is costly and complicated.

Inside the collector system, a network of cables is placed step by step and layer by layer on one side of it [1]. On
the other hand, pipe networks (drinking water network, hot water network, heating pipes, gas pipes, and other pipes) are
laid layer by layer. And in the lower part of the collector, if the relief slope is satisfactory, the sewage network can be
installed. If the relief slope of the collector does not provide for students, sewage networks are placed separately outside
the collector.

When building a collector in cities, the following urban planning requirements must be met:

- dense location of large consumer buildings and structures;

-shortness of the distance in the transmission of communication networks;

- industrialization level of the city;

- level of engineering development of the city;

- perfection of city street and road networks;

- high level of protection of payments in the field of urban household economy based on state legislation.

Collector systems are mainly used in cases where it is necessary to regulate underground structures and when it is
not possible to place a certain number of networks directly on the ground due to planning conditions [1]. The design of
collectors provides access for continuous monitoring of underground structures and their timely repair. The laying of
underground networks in common transit collectors naturally requires much higher economic costs than placing them in
trenches [6]. However, practice in urban planning shows that these costs are fully covered by their costs during operation,
eliminating the need to restore road surfaces without damaging them during repair work, without disrupting the appearance
of city streets, roads, and pedestrian walkways, and without disrupting the movement of vehicles and pedestrians.

ANALYSIS AND RESULTS

Research on multifunctional collectors has been carried out mainly in the following developed countries: Singapore,
Dubai, and Tokyo, and has been widely used in urban planning [8]. Separate placement has been widely used in urban
planning in Central Asia and Uzbekistan. Currently, new research is required to optimize the construction of modern
cities and their placement in dense urban conditions, based on world experience. By comparing both options, taking into
account the specific natural conditions of Tashkent, it is possible to present economically optimal proposals [9].

Today’s requirements for the design and operation of collectors are based on safety, automation, and environmental
standards [8]. Collectors are divided into general (for various networks), specialized, or industrial types. They are placed
under corridors or green areas, and there are some restrictions on placement near children’s institutions. Security systems:
access control, video surveillance, gas and fire alarms, ventilation systems, monitoring of the internal temperature of the
collector (temperature 5-30°C), and emergency exits every 300 m. must be provided (Figure 1) [12].
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Parameter

(Construction, Annual maintenance, Annual exploitation, Accident risk

Additional Effects)

Pedestrian walkway Street network
at the bottom below

Pedestrian walkway Street network
at the bottom below
12.5 billion soums 18.75 billion soums
0.52 billion soums 0,83 billion soums
1.04 billion soums 1.56 billion soums
2.08 billion soums 3,12 billion soums
25% 25%

Figure 1. Comparison of placing collectors under street roads and under sidewalks

Based on the table above, L=1km as shown in Table 1, we can see the average cost per length of collector. 18.75 bln.
12.5 billion soums, and the option of placing it under the footpath is soum. It can be seen that, taking into account the total
construction costs and the expansion of the city territory, the placement of engineering networks in the collectors has been
shown to be more effective from an economic point of view.

CONCLUSIONS AND SUGGESTIONS

The results of scientific research have shown that:

* Placing the collector system under the pedestrian walkway reduces the initial construction costs by 20-25%, and the
annual operation and maintenance costs by 30-35%.

* It is recommended to introduce a collector system with an extended service life of up to 100 years through the
modernization of collectors.

* In terms of saving drinking water, it was determined that in one year, the trench method can save 30%, and in the
case of using the collector system, 5%, that is, 25% of the amount of water per year.

* Urban planning, design, and construction of underground structures in cities should be carried out in a coordinated
manner, taking into account the location of existing underground and above-ground structures when using them [6].

* [t was found appropriate to recommend a collector system with dimensions of 2.5x2.5m, 3.0x3.0 m. and 6.0x6.0m
as parameters of a collector system suitable for cities in the conditions of Uzbekistan.

* The collector system can be used in active cities such as Tashkent, and will make a significant contribution to the
goal of bringing the engineering infrastructure of newly built cities and existing cities to a new level.
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