i

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

® -
Milliy nashrlar fo
OAK: https://oak.uz/pages/4802
o

05.00.00 - Texnika fanlari
08.00.00 - Iqtisodiyot fanlar

- () vricuswee
“ CYBERLENINK]

RaAD INDEX {;)' COPERNICUS

I NTERNATIONAL

‘ HAYYHAS 3AEKTPOHHAS

BANOTEKA

EH
LIBRARY.RU

Crossref

P3V.PO

POCLMACKNS ISTIHHMECK I VA BEPCHTET
MMEHM FB. NNEXAHDBA
TOSHKENT DAVLAT

TOSHK
TRANSPORT UNIVERSITETI iz o



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)
Sharipov Botirali Roxataliyevich, igtisodiyot fanlari nomzodi, professor

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.

Elektron nashr, 335 sahifa.

2025-yil, 17-oktyabr,



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

05.06.01 — To‘gimachilik va yengil sanoat ishlab chiqarishlari
materialshunosligi

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\.JXI\/IUHANDISLIK VA IQTISODIYOT 2025-yil, oktyabr. Ne 10-son

MUNDARIJA

JAHON MOLIYA TIZIMIDA “YASHIL” MOLIYALASHTIRISHNI RIVOJLANISHINING
MUAMMOLARI VA SHARTLARI ...ttt e e e e e e e e e st e e e e e e e e e e e e s snnnnneneeeeneaaaaeeaaaan 12
Quliyev Begimqul Melikovich

EKOLOGIK MIGRANTSIYANI MINTAQAVIY MIQYOSDA MUVOFIQLASHTIRISHNING

ASOSIY YO 'NALISHLARI ...ttt ettt e ettt e e e e sttt e e e e s bt et e e e e st e e e e e e e nnbeeeeeanneeas 18
Bahtiyor Ismoilov Ulug‘bek o‘g‘li, Kadirova Zulayxo Abduxalimovna
O'ZBEKISTONDA BANK XIZMATLARINI RAQAMLASHTIRISH HOLATI .....coiiiiiiiiiieiiee e 25

Davletova Nilufar Tulanovna

EKONOMETRIK MODELLASHTIRISHDA MINTAQANI IQTISODIY RIVOJLANISHIGA TA'SIR
ETUVCHI OMILLAR TAHLILE ..ottt ettt e e e e e e s 30

Qodirov Farrux Ergash o‘g‘li

SUV RESURSLARIDAN FOYDALANISH SAMARADORLIGINI OSHIRISHNING
XORIJ TAIRIBASI ...ttt bt e e e et e e st e e e e e e st e e e s r e e e e ese e e e aneeeeaaneeeaes 37

Kadirxodjayeva Nilufar Raxmatullayevna

MAHALLIY XOMASHYO BAZASIDAN FOYDALANISH ORQALI ISHLAB CHIQARISH
XARAJATLARINI KAMAYTIRISH YO'LLARI ... e 46

Sultanov Dilshod Normamatovich

IQTISODIYOTI RIVOJLANGAN DAVLATLARDA INSON KAPITALIGA INVESTITSIYALARNI
JALB QILISHNING O‘ZIGA XOS XUSUSIYATLARI ..ottt 50
Akhmadaliyeva Nikholakhon

O'QITUVCHILAR VA TALABALAR UCHUN INNOVATSION TA'LIM DASTURLARINI ISHLAB
CHIQISHDA XALQARO STANDARTLARGA MOSLASHUV MEXANIZMLARI .....cocooiiiiiiiiiieee 62

Yuldashev Iskandar Bahromovich

YER QA'RIDAN FOYDALANGANLIK UCHUN SOLIQLARNING ILMIY-TADQIQOTLAR
SH A RHI ettt h et h et h et h e b e e 68

Zoxidov Ismatjon Yunusjon o‘g‘li

RESPUBLIKA IQTISODIY TARAQQIYOTIDA OLIY TALIMNI MODERNIZATSIYA QILISH
VA INVESTITSIYA JOZIBADORLIGINING O'RNIL..coiiiiiiiiiiiiic e 74

Jonuzokov Mirzabek Kulmamatovich

P DAVLAT IQTISODIY XAVFSIZLIGINI MUSTAHKAMLASHDA SIYOSIY INSTITUTLARNING
SAMARADORLIGINI OSHIRISH STRATEGIYALARI.....coiiiiiiiii e 80

0. Nurmuradov

ICHKI AUDIT SAMARADORLIGINI BAHOLASH MEZONLARI VA BUXGALTERIYA
MA'LUMOTLARINING ICHKI AUDIT JARAYONIDA EKONOMETRIK
MODELLASHTIRISHNING AHAMIYATI ...ttt ettt 85

Xamidov Javoxir Shavkat o‘g‘li, Muxitdinov Shoxijaxon Xudoyor o‘g‘li

XORWIY INVESTITSIYALARNI JALB ETISHNING MOLIYAVIY MEXANIZMLARINI
SHAKLLANTIRISHNING NAZARIY ASOSLARI ..ooiiie e 90

Xuramov Zafar Rajabaliyevich

KORPORATIV TUZILMALARDA INVESTITSION JOZIBADORLIKNI TAMINLASHNING AHOLI

DAROMADLARINI OSHIRISHDAGI ROLLI ...ttt e e e e e e e e e e e e 95
Qurbonov Javlonbek Jurabekovich, Raxmatov Faxriddin Xasanovich
GLOBAL RIVOJLANISH JARAYONIDA SUG'URTA XIZMATLARINI ISLOH QILISH MASALALARI........... 99

Xushmuradov Oman, Ismoilov Sherzod Ismoil o‘g‘li



N\

2025-yil, oktyabr. Ne 10-son MUHANDISLIK VA IQTISODIYOT

DORIVOR O'SIMLIKLARNI QAYTA ISHLASHNING TASHKILIY-IQTISODIY MEXANIZMINI
TAKOMILLASHTIRISH YO'NALISHLARI ... e 103

Usmonov Mirg‘ulom Xoshim o‘g‘li

BARQAROR IQTISODIY O'SISHGA ERISHISHDA SUN’lY INTELLEKT TIZIMLARINI
QO'LLASH METODOLOGIYASINING AHAMIYATI ..o 109

Nasrulloev Hayotjon Xabibulloevich

HEWPOWHTYUTUBHbLIA MHTENNEKT KAK ®AKTOP KOHKYPEHTHOIO MPEUMYLLECTBA

[ TN e o L S N TP PPPRUTRRR 115
AryavH OmuTpuin PyctamoBuy
RESURSLARNI SOLIQQA TORTISHGA OID TADQIQOTLARNING NAZARIY TAHLILI..........ccc... 123

Nasimdjanov Yunusjon Zoxidovich

SOLIQ TO'LOVCHILAR FAOLIYATINI MUVOFIQLASHTIRISH: XULQ-ATVOR

IQTISODIYOTI VA PROGRESSIV TARIFLARNI LOYTHALASH ..ot 129
Abduraimova Nigora Abdugapparovna

DAVLAT RAQAMLI LOYIHALARI: UZINFOCOMNING TALIM TIZIMI VA IQTISODIY ®

SAMARADORLIKKA QO 'SHGAN HISSASI ...ttt 134

Raxmatxo‘jayev Axrorxo‘ja Akmal o‘g‘li

POJb LI®POBbLIX MACMOPTOB B MPOMbIWTEHHON 3KOHOMWKE
M BAPYBEIKHBIM OTTBIT ..ottt 140

MaHcypoBa Canépa baxTtusposHa

BANK XIZMATLARIDA RAQAMLI TEXNOLOGIYALARDAN FOYDALANISHNING

RIVOJLANISH ISTIQBOLLARI ..ottt ettt et e e e e e e 148
Xolikova Oydin Olimjonovna
PNEVMOMEXANIK YIGIRISH TEXNOLOGIYASI XUSUSIYATLARI ..coviiiiiieeee e 153

Jumaniyazov Kadam, Salimov Shuhrat Halimovich, Nazarov Ramazon Anvarovich

GREEN INDUSTRY AND THE ECONOMY OF ENVIRONMENTALLY FRIENDLY
CONSTRUCTION: INTERNATIONAL EXPERIENCE AND UZBEKISTAN’S

OPPORTUNITIES. ettt ettt e e e ettt e e e aa bttt e e e o bttt e e e e aabbe e e e e e anbaeeeeeannbeeeeeeanbaneaeeanns 158
Mansurova Sayyora Bakhtiyor kizi
TELEKOMMUNIKATSIYA SOHASINI RIVOJLANTIRISH TAHLILI .oooiiiiee e 166

Suyunov Asror Baxtiyorovich

RAQAMLI IQTISODIYOT SHAROITIDA LOGISTIKA XIZMATLARINING MIKRO VA MAKRO

TUZILMALARI, ULARNING FUNKSIONAL METADOLOGIK TAMOYILLARI....ccciiiiiiiiiiiiiieeciiieeee e 171
Z.Teshayev

O‘ZBEKISTONDA DAVLAT ULUSHI MAVJUD KORXONALARNI BOSHQARISHDA XORIJIY P

TAJRIBADAN FOYDALANISH IMKONIYATLARI .ot 176

Ismailov Allayor Rashidovich

MAHSULOT TANNARXINI ANIQLASHDA ISHLAB CHIQARISH XARJATLARINI
OGISHISHLARI VA ULARNI TAQSIMLASH ... 183

Raxmatov Baxriddin Baxtiyor o‘g‘li

MOBbLILWEHVME CTOMMOCTU CMOPTUBHbBIX OPTAHU3ALMIA N OBBLEKTOB
HA OCHOBE AYTCOPCUHIA L.ttt 186

WUcmarynosa Nynbmupa HypanueBHa

RAQAMLI TEXNOLOGIYALAR ASOSIDA TURIZMNI RIVOJLANTIRISHNING NAZARIY
KON SEP SIYASH . e e s e e e e s e e e s neeeaas 193

Xaitov Oxunjon Nomoz o‘g‘li

O'ZBEKISTON SHAROITIDA XIZMATLAR SIFATINI OSHIRISHDA RAQAMLI
TRANSFORMATSIYANING INSTITUTSIONAL VA TASHKILIY MEXANIZMLARI ..o 198

Xudoyorov Lochinbek Bahromovich

TIJORAT BANKLARIDA UZOQ MUDDATLI RESURSLARNI JALB QILISHDA XALQARO
LN L 1= PRSPPI 203

Abduraxmonov Akmal Nurmamat o‘g‘li




J\-JXI\/IUHANDISLIK VA IQTISODIYOT 2025-yil, oktyabr. Ne 10-son

MEHNATGA LAYOQATLI TRANSPORT SOHASIDAGI AHOLINI ISH O'RINLARI BILAN

TAMINLANGANLIK HOLATINT TAHLILT ..ttt 207
Abdullayeva Nigora Shamsiddinovna
TO'QIMACHILIK SOHASINI BARQAROR RIVOJLANTIRISH MODELI ...ccviiiiiiiiiiiiiieeeeeeee e 212

Madraximova Gulasal Ro‘zimboy qizi

TIJORAT BANKLARIDA KREDIT PORTFELI DIVERSIFIKATSIYASI VA GAROV TA'MINOTI
SIFATINING BANK BARQARORLIGIGA TA'SIRI ... 220

Xolbozorov Husniddin Norbek o‘g‘li

O'ZBEKISTON - 2030 STRATEGIYASI DOIRASIDA TIJORAT BANKLARIDA KREDIT
RISKLARINI BOSHQARISH: MUAMMOLAR VA TAKOMILLASHTIRISH YO'LLARI ... 226

Norova Nozima Nabiyevna

UY-JOY KOMMUNAL XIZMATLARNI INNOVATSION RIVOJLANTIRISHNING KLASTERLI

MEXANIZMIE TAHLILL ettt e oottt e e e e e e e e e e e e ae e e e e e e e e aaeeeeaaaannnnbsnneeeeaaaaaaaaaan 232
Odamboyev Oybek Ravshanbek o‘g‘li
Y KORPORATIV BOSHQARUV TUZILMALARIDA MOLIYAVIY MUNOSABATLARNING
RIVOJLANISH TENDENSIYALARI ...ttt ettt ettt e e e e ente e e e e e nnbte e e e e nnreeas 236
Qurbaniyazov Shaxzodbek Karimovich
XALQARO SAVDONING RIVOJLANISHI VA ZAMONAVIY TENDENSIYALARI.....cccvviiiiiiieeeee, 242

Jalolov Bekzod Sherzod o‘g‘li

TALIM TIZIMINI MOLIYALASHTIRISHNING YANGI TIZIMINI JORIY ETISHGA QARATILGAN
NAZARIY JIHATLAR e e s s ae e s 247

Dusanov Salim Mamarasulovich

O'ZBEKISTONDA BUDJET TUSHUMLARINI OSHIRISHDA BOJXONA AUDITINI

TAKOMILLASHTIRISH MASALALARI ...ttt 254
Aktamov Akbarjon Aslan o‘g’li
DAVLAT TALIM TASHKILOTLARIDA QURILISH XARAJATLARI HISOBINI YURITISH......c.cccocvvenee 262

Ostonokulov Azamat Abdukarimovich

PA3BPABOTKA OPTAHN3ALIMOHHbBIX MOJENEW MHTEIPALMN KPEATVBHbIX
NHOYCTPUUN B TYPUCTUYECKYIO MHOPACTPYKTYPY PECIMYBJIMKN KAPAKATITNIAKCTAH ...... 273

XowunmoBa Kamunna Haedan kusu

ANEW STAGE IN THE APPLICATION OF MARKET MECHANISMS TO ENTREPRENEURIAL
L O 1 AV I OO PO PO R TP PSR 285

Ibrayim Maxkamov

RESURSLARDAN SAMARALI FOYDALANISH ORQALI SOG'LIQNI SAQLASH
P XIZMATLARINING 1QTISODIY SAMARADORLIGINI OSHIRISH USULLARI ...ocooiiiiiiiiieece, 291

Eshbekova Xayriniso Baxtiyorovna

QASHQADARYO VILOYATI IQTISODIYOTIDA DXSH ASOSIDA INVESTITSIYA MUHITINING
SHAKLLANISHI ... et e e s e e s e e s r e e e n e e s n e e e san e e e nneeeseneeas 297

Hamroyev G‘ayratjon Sultonovich

TURIZM XIZMATLARI BOZORIDA MIJOZLAR EHTIYOJLARINI O‘RGANISH
VA TAHLIL QIS H e s e e s emee e 301

Shaymanov To‘lqin Mahmayusupovich

MPUMEHEHUE MHHOBALIMOHHbBIX TEXHONOIMN N LIN®POBbLIX MOAXOL0B
B HAJTOTOBOM 3AKOHOOATEJIBCTBE ... .o 306

On6aeBa Mykapnac PawmpaoBHa

CWHTE3 HEYETKOW CUCTEMbI YIMPABNEHUA TEMNO3HEPTETUYECKUNX
OBBEKTOB C UCMONMb30OBAHVEM UHTENMNEKTYANBHbBIX TEXHONOTUW ... 311

BaxpueBa Xypwuaa AckapxoaxaeBHa, CacpapoB LLloxpyx LlapodoBuy, Baxpamos Myxammaganu EpanueBmyacucTeHt

LWAHXAVCKAA OPTAHN3ALINSA COTPYOHNYECTBA KAK KATAJIN3ATOP
OOCTWMXEHWMA CTPATETMYECKUX LLENEW PASBUTUA PECIMYBJIMKN Y3BEKNCTAH................ 319

BasapoBa N'ynHopa N'ynamoBHa



2025-yil, oktyabr. Ne 10-son MUHANDISLIK VA 1IQTISODIYOT

O‘ZBEKISTON KORXONALARINING TASHQI IQTISODIY FAOLIYATINI MOLIYALASHTIRISHDA
BANK KREDITLASH MEXANIZMLARINI TAKOMILLASHTIRISH MASALALARI ....cccoiiiiiiiiieiee 323

Pulatova Moxira Baxtiyorovna

QUESTIONS ABOUT THE STUDY OF PERFORMANCE AND EFFICIENCY OF APPLICATION
OF LOADING AND EXTRACTING EQUIPMENT ....ooiiiiie e 327

Azamat Umirzokov

MUNDARIJA * COAEPKAHHWUE ©* CONTENTS (i/

I



N\

2025-yil, oktyabr. Ne 10-son MUHANDISLIK VA IQTISODIYOT

Azamat Umirzokov

PhD, Associate Professor, Tashkent State Technical
University named after Islam Karimov

ORCID: 0000-0002-9609-179X

E-mail: a_umirzogov@mail.ru

Abstract. In this article there are study and analysis of the issues on the study of the performance and efficiency of the
use of excavation and loading equipment based on open mining. On this basis, the relationships of the parameters of
loading and transport equipment with the completeness of reserves extraction were studied taking into account the natural
variability of the qualitative characteristics of the mineral, the intensity of extraction, the parameters of the development
system, the level of economic costs for obtaining the finished product from the extracted volume and environmental
requirements. It was established that the main method for assessing the options for integrated mechanization of process
flows in quarries is the method of mathematical modeling based on quantitative dependencies of the parameters of
technological processes on the mining and geological and mining-technical characteristics of a particular quarry. In this
case, the comparison of competing options for quarries with difficult natural conditions should be carried out on the basis
of a multi-criteria assessment using private criteria, and the final decision should be made on the basis of an economic
assessment using an integral criterion, the most appropriate of which is the total profit, determined taking into account
the damage to the natural environment.

Keywords: open pit mining, dynamic conditioning, efficient mining technology, loading and transport, quarry, reserve,
development systems, environmental requirements.

Annotatsiya. Ushbu magolada ochiq gazib olish asosida qazish va yuklash uskunalaridan foydalanish samaradorligi va
samaradorligini o'rganish masalalari o'rganiladi va tahlil gilinadi. Shu asosda foydali gazilmaning sifat ko‘rsatkichlarining
tabiiy o‘zgaruvchanligi, qazib olish intensivligi, o‘zlashtirish tizimining parametrlari, gazib olingan hajmdan tayyor
mahsulot olish uchun igtisodiy xarajatlar darajasi va ekologik talablar hisobga olingan holda yuklash va transport
uskunalari parametrlarining zaxiralarni gazib olishning to‘ligligi bilan bog'ligligi o‘rganildi. Texnologik jarayonlar
parametrlarining ma'lum bir karerning kon-geologik va kon-texnik xususiyatlariga miqdoriy bog'ligligiga asoslangan
matematik modellashtirish usuli karerlarda texnologik ogimlarni kompleks mexanizatsiyalash variantlarini baholashning
asosiy usuli ekanligi aniglandi. Bunday holda, giyin tabiiy sharoitlarga ega karerlar uchun raqobatbardosh variantlarni
tagqgoslash xususiy mezonlar bo'yicha ko'p mezonli baholash asosida amalga oshirilishi kerak va yakuniy garor tabiiy
muhitga etkazilgan zararni hisobga olgan holda aniglangan umumiy foyda bo'lgan integral mezondan foydalangan holda
igtisodiy baholash asosida gabul gilinishi kerak.

Kalit so‘zlar: ochig usulda qazib olish, dinamik konditsionerlik, samarali kon texnologiyasi, yuklash va tashish, karer,
zahira, o'zlashtirish tizimlari, ekologik talablar.
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AHHOTauusA. B gaHHON cTaTbe NpoBeAeHbl UCCNEfOBaHNE U aHanm3 BONPOCOB MO UCCMeA0BaHWI0 NPON3BOANTENBHOCTU
N 3 PEKTUBHOCTN MUCMONb30BaHNSA BbIEMOYHO-MOIPY304HOro 06opynoBaHMa Ha 6a3e OTKPbIThIX FOPHLIX paboT. Ha aton
OCHOBE V3y4eHbl B3aVIMOCBS3/1 NapaMeTPOB MOrPy304HO-TPAHCMNOPTHOroO 060PyA0BAHUS C NMOMIHOTOW M3BMEYEHNS 3anacoB
C Y4ETOM eCTeCTBEHHON N3MEHYMBOCTUN KA4YECTBEHHbIX XapaKTEPUCTUK NMOSIE3HOMO NCKONaeMoro, UHTEHCUBHOCTM J00bIYM,
napameTpoB CUCTEMbl Pa3paboTku, YPOBHA IKOHOMMUYECKMX 3aTpaTt Ha MoflyyeHue roToBOro npogykra u3 [obbiToro
obbema M 3KOnorm4yeckux TpeboBaHWN. YCTAHOBMIEHO, YTO OCHOBHbIM METOAOM OLIEHKM BapUaHTOB KOMMIEKCHOM
MexaHn3aLmmn TEXHONOMMYECKNX NOTOKOB Ha Kapbepax SABNSETCS METOA MaTeMaTU4eCcKoro MoAenMpoBaHNs, OCHOBaHHbIN
Ha KOINMYECTBEHHbIX 3aBUCUMOCTHAX MapameTpOB TEXHOMOMMYECKMX MPOLECCOB OT FOPHO-reONOrMYyecknx UM ropHo-

TEXHUYECKMX XapaKTePUCTUK KOHKPETHOTO kKapbepa. [Mpy 9TOM cpaBHEHWE KOHKYPUPYIOLLIMX BapUaHTOB AJ1si KAPbEPOB CO
CINOXHBIMU MPUPOAHLIMY YCITOBUSIMU AOJHKHO NPOBOAUTLCS HA OCHOBE MHOTOKPUTEPUAbHOM OLEHKU C UCMONb30BaHUEM
YaCTHbIX KPUTEPUEB, @ OKOHYATENbHOE PeLleHNE NMPUHUMATLCS Ha OCHOBE 3KOHOMMWYECKON OLIEHKU C UCMOMNb30BaHWEM
MHTErpansHoro Kputepusi, Haubornee nprveMneMbiM U3 KOTOPbIX SIBMSIETCS COBOKyNHasi Npubbinb, onpeaensieMasi ¢
yyeToMm yuepba, HaHOCUMOro NPUPOLHOW Cpeae.

KrtoueBble crioea: oTKpbITble FOPHblE PaboTbl, AMHAMUYECKOE KOHOAULMOHUPOBaHME, 3heKTUBHbIE TEXHONOMMN 406bIYK,
norpyska v TpaHCMopTUPOBKa, Kapbep, 3anac, CUCTEMbI pa3paboTku, aKonornyeckme TpeboBaHus.

INTRODUCTION

The peculiarity of choosing a set of mining and transport equipment for production of mining operations is
that it must ensure the required completeness of extraction of mineral reserves from the mining block. In this
case, it is necessary to take into account the following factors:

natural variability of the qualitative characteristics of the mineral;

extraction intensity;

parameters of the development system;

the level of economic costs for obtaining the finished product from the extracted volume;

environmental requirements.

Sorting these volumes by assigning the unloading address - a processing plant, a warehouse of off-
balance ores - a dump, allows to meet the basic requirements for rational completeness of extraction of
reserves [1-3]. As a rule, the extraction of minerals at complex-structure deposits is carried out in several faces
with elementary extracted volumes equal to the capacity of the transport vessels. Sorting these volumes by
assigning the unloading address - a processing plant, a warehouse of off-balance ores - a dump, allows to
meet the basic requirements for the rational completeness of the extraction of reserves.

LITERATURE REVIEW ON THE TOPIC

A. Petrov[4] analyzed the efficiency of mining and loading equipment using field experience and sensor
monitoring data. The study showed the influence of various loading and transportation conditions, operator
skills and technical parameters on efficiency. As a result, it was found that the optimal loading speed and
maintenance mode significantly increase the efficiency of the equipment. Therefore, the systematic introduction
of maintenance and operator training into production processes increases efficiency.

V. Kuznetsov[5] in his scientific research evaluated the energy efficiency and operational speed of mining
and industrial loading equipment using an experimental method. Different load volumes and loading methods
were tested in laboratory and field conditions. The results of the study show that optimal loading and unloading
algorithms reduce energy consumption and increase labor productivity. Therefore, energy-saving modes
should be integrated into production processes.

|. Zaitsev[6] analyzed the technical parameters of loading and unloading equipment in his article, studying
their efficiency and service life. Statistical analysis and regression modeling were used as methods. The results
show that the optimal combination of technical parameters and operator experience increases production
efficiency. Therefore, it is necessary to introduce standard operating procedures for coordinating technical
parameters and operator skills.

D. Smirnov[7] analyzes the impact of loading and unloading technologies on operational efficiency and
safety. The study was conducted using field experience and simulation models. The results show that the
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use of automated control systems increases operational efficiency and reduces safety risks. Therefore, it is
important to introduce automated control systems into production processes.

P. lvanov[8] develops an integrated indicator system to study the technical and operational efficiency of
loading and unloading equipment. Multi-criteria analysis and field experience were used as methods. According
to the results of the study, the use of systematic monitoring and performance indicators significantly increases
process efficiency. Therefore, it is recommended to introduce an integrated indicator system in loading and
unloading equipment.

RESEARCH METHODOLOGY

In carrying out this research work, methods widely used in scientific research methodology were used. In
the process of scientific analysis, these scientific research methods were widely used, in particular, observation,
generalization, grouping, comparison, and in analysis, synthesis and analysis methods were widely used.

ANALYSIS AND RESULTS

The choice of effective options for complex mechanization of process flows in quarries with complex mining
and geological conditions is aimed at determining the rational area of application of loading and transport
equipment. High variability of the physical and mechanical properties of rocks and parameters of ore bodies
not only on the scale of a deposit, but also within local areas necessitate the use of such mechanization means,
the characteristics of which correspond to the changing mining and geological conditions of development to the
greatest extent.

An important condition for the effectiveness of complex mechanization is the consistency of the parameters
of the machines performing related processes, which ultimately determines the technical and economic
indicators of the complex.

The choice of complex mechanization of process flows is made by comparing various sets of mining and
loading and transport equipment in order to achieve high productivity, reduce energy consumption, reduce
mineral losses and admixture of waste rock[9-13].

In open-pit mining of deposits with complex mining and geological conditions, cyclical process flows
are most common, the basis of the complex mechanization of which are single-bucket mining and loading
equipment (electric and hydraulic shovels, front loaders) and dump trucks. This is primarily due to the fact that
in terms of scale, deposits with such conditions, in particular gold ore, mainly belong to the category of small
and medium with an annual productivity of 30 to 1,500 thousand tons, and their development is carried out
selectively with the allocation of different grades of minerals by quality[14-18].

The situation is complicated by the fact that during even one shifts the grade of the mined ore can
change several times, since the mining and geological situation changes significantly even within local areas.
In this regard, one of the tasks of choosing a comprehensive mechanization of process flows in this case
is to determine the range of effective use of mining and transport equipment with specific geometric and
technological parameters.

Establishing the range of effective application of process flows in various mining and geological conditions
allows selecting equipment whose parameters determine the possibility of its operation with the greatest
efficiency in significant intervals of change in the physical and mechanical properties of rocks, complexity
of the structure of ore bodies, parameters of natural and technological zones and development technology.
Determining the range of change in the basic characteristics and technological parameters of rocks at deposits
with complex mining and geological conditions allowed us to obtain the following results (Figure 1).

In deposits with complex natural conditions, the blockings of rocks in the massif varies within the range of
d, = 0.05+0.90 m at o, compression = 60+180 MPa (Figure 1), and its most probable values are in the range
of 0.15-0.50 m.

From the point of view of the efficient use of mining, loading and transport equipment, the average size of
a piece of blasted rock mass is related to the width of the excavator bucket by the dependence d_ = 0.152B
and in the range of changes in the capacity of excavator buckets at deposits with complex natural conditions
(E, = 4+16 m?) is from 0.29 to 0.46 m (Figure 1). Comparison of the standard sizes of a piece with those
actually obtained during blast loosening of rocks shows that for the actual range of changes in the capacity of
an excavator bucket, the degree of crushing in the general case is n=1,45+10, and at deposits with complex

natural conditions - n=1,45+3,2 (Figure 1).
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Figure 1. Ranges of change of technological parameters in quarries with complex natural conditions.

Research has established that in deposits with complex mining and geological conditions, in order to
achieve good blast mining of the rock mass with the degree of loosening required by the technology, the
specific consumption of explosives, depending on the compressive strength of the rocks, varies from 0.37 to
0.80 kg/m? (Figure 1). In this case, the average size of a piece of blasted rock mass reaches 0.63 m, and its
most probable value is in the range of 0,10+0,35m. The degree of rock crushing in this case for a real change
in the capacity of the excavator bucket is shown in Figure 1.

The average size of a piece of blasted rock mass has a significant impact on such a technological indicator
as the specific resistance of rocks to digging. According to reference data, this indicator during development
with preliminary blast loosening of rocks with mechanical shovels varies from 0.17 to 0.42 MPa, and in deposits
with complex natural conditions (Figure 1) - on average from 0.10 to 0.20 MPa, reaching in some cases 0.28
MPa on easily blasted rocks, 0.30 MPa on moderately blasted rocks, and 0.37 MPa on difficult to blast rocks.

Thus, to ensure efficient operation of the mining and loading equipment at the Muruntau deposit, the
average size of a piece of blasted rock mass should be dcp= 0.1+0.35 m with a specific resistance of the
destroyed massif to digging of K.=0.1+0.37 MPa. The range of bench height variation for each excavator
model is determined based on the following calculations.

The excavator’s digging height is directly dependent on the bucket capacity H =f(E,). It is also known that,
according to the bucket filling condition, the rational bench height is Hypau=2/3Hq (H,— excavator digging height,

33/
m), and the minimum should be greater than three times the bucket height Hymin H —_— F
The maximum bench height is determined based on the conditions of safe operatlon on a Ioosened face,
the height of which, taking into account the loosening of rocks, is H_.=1,5H,. In this case, for the ore zone, in
which blast loosening is carried out in a “clamped” environment, with a coefficient of loosening of rocks in the

15H,

massif K = 1.3, the maximum bench height is H = Kp = 1,1H,. In the rock zone, the required face height is
formed by forming a collapse of the massif with the specified parameters
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For the effective placement of the required number of explosives in the massif, the borehole diameter must
correspond to the height of the bench being developed. The relationship between the borehole diameter and
the bench height with the same physical and mechanical properties of the rocks is linear, i.e. with an increase
in the bench height, the borehole diameter will also increase.

Using the specified relationships between the bucket capacity and the borehole diameter with the bench
height, a nomogram was compiled (Figure 1) that allows one to determine, depending on the bucket capacity,
the range of possible changes in the bench height and the corresponding rational borehole diameters. For
example, an excavator with a bucket capacity of E,=12.5 m® can work on benches with a height from Hymin=7,3
m to Hymax=16,8 m with a range of changes in the rational bench height Nurac from 12.5 m to 16.8 m (in
practice, the bench height is usually taken in a rounded form in the form of values convenient for production
purposes). The specified ranges of changes in the bench height correspond to the ranges of changes in the
borehole diameters: d__=0,11+0,25 m and d__=0,18+0,25 m.

Figure 1 shows the relationship between the excavator bucket capacity and the dump truck lifting capacity.
It should be borne in mind that the indicated dependencies characterize the average value of the vehicle lifting
capacity W , corresponding to the excavator bucket capacity.

The compiled nomogram, shown in Figure 1, allows solving this problem. For example, when using an
excavator with a bucket capacity of E =12.5 m? 100-120 thousand m? of working area are required to ensure
its operation [19-21].

Basic characteristics of ore bodies have a significant impact on such process indicators as the bench
height through the admixture of waste rock and ore losses, and the coefficient of complexity of the ore body
structure. For example, depending on the required ore losses and admixture of waste rock for ore bodies with
a coefficient of complexity of the structure of K =0.2, the maximum permissible bench height is 8 m, while
ensuring the permissible minimum content of the useful component in the mined ore (Figure 2).
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Figure 2. Areas of rational relationships between mining and loading drilling and transport equipment.
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Thus, studies of the complex mechanization of process flows made it possible to determine the ranges of
effective use of cyclic mining and transport equipment.

CONCLUSION AND SUGGESTIONS

As a result of the conducted research it was established that the choice of complex mechanization of
quarry process flows is possible taking into account the following fundamental provisions:

the choice of parameters of mining and transport equipment should be reduced to the search for a rational
ratio of the degree of influence of each factor on the final result;

the structure of complex mechanization in quarry process flows should be determined by the mining and
technical conditions of a specific quarry;

the process flow should be filled with mining and transport equipment for conducting work, to the greatest
extent corresponding to the quarry conditions;

the mining and technical conditions should ensure the efficiency of mining and transport equipment.

An important condition is the degree of crushing of the rock mass, and specific energy consumption is most
suitable as a criterion for selecting and designing complex mechanization in quarry process flows, allowing for
a quantitative characterization of the relationship between the parameters of technological processes and the
mining and geological conditions of not only the quarry as a whole, but also its individual zones.

An analysis of methods for operational management of the mineral resource base, technology for
developing low-capacity gold ore deposits was carried out, and a comparison of costs for the acquisition of
mining equipment by methods of deposit development was made.
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