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OMASI

Aholi harakatchanligini tadqig etish shahar transport tizimini yugori aniglikda rejalashttrt
uchun xizmat giladi. Shuningdek, aholi soni ortib borishini inobatga olgan transport tizimi rejgsmi
gisga va uzoq muddatlar uchun harakatchanlikni bashorattasthahar transport bosh rejasinﬂ:
asoslash imkonini beradi.

Kalit so Zdar: Aholi harakatchanligi, shahar transport tizimi, jamoat transporti, a
zichligi, jamoat transporti gamrov darajasi.

RMMdj Hise Odzdj BsBdd dasmisd deOMj dzj ded'e s Higggls
Stc OdzMmt tstels dats 2 mdmlils 4 d3" m o M2 Ists ydzts Mis ¥
dstsB d dz! dztsfls ¢ dZzO0 GOl smtetsydzlz® d HisdzG sMicts z
GJdzj cOdz dz" 2 § dzOdz e BsHMESEtsS SO stcls©O M Et_u

sdz¢ yjor J izis g @ dzs @O MJ dzd dzd v , GBSHME OW Is
sBh jMmlse jdzdzr 2 IstcOdztf stels,  dzslsdesfls: dzOMmJ dzj dzﬁ\W],

Population mobility research serves to plan the urban transport system with high accuraey. I
also allows for the predictioaf mobility for the short and long term, and the justification of the )
urban transport master plan, taking into account the increasing population.

Keywords: Population mobility, urban transport system, public transport, population
density, public transpodoverage level.

BA

Kirish Igtisodiyot tarmoglarida moliyaviy

Mamalakatimiz rivojlanishining xo jalik faoliyatining bargarorlik darajasi
hozirgi bosgichi igtisodiy jarayonlarni turlicha o Iganligi uchun ularda kechuvchi
boshgarishda yangich@ndashuvlarnamalga boshgaruv  jarayonlarning amal qilish
oshirish, makro va mikro darajadsamarali mexanizmlari ham turlicha doladi. Shuning
boshgaruv  siyosati  yuritish  hamda uchun har bir tarmogningo Ziga Xos
igtisodiyot tarmoglarida uning zamonaviy xusuwsiyatlaridan kelib chigib boshgaruvning
mexanizmlarini tadbiq etib borish zaruriyatini  samarali mexanizmlaridan foydalanish muhim
keltirib chigarmogda. Shuning uchun ham ahamiyat kasb etadi.
bugungi kunda mamlakatimiz igtisodiy Bunday tarmoglardan biri transport
siyosatida @ dasaygotgany a ttizimi kbo lib, uning rivojlanishi

korxonalarni jadal modernizatsiya qgilish va igtisodiyotning boshga tarmoq va sohalaridagi
texni k qgayta |ihozl as konalik subyakflan bilan igtisotiyhamiouikk s a k

innovatsion texnologiyalar asosida alogalarining wlga o ylishi, yangi
ishlaydigan yangi va zamonaviy ishlab tarmoglarning paydo dléshi va
chigarishlarni  tashkil  etishga ustuvor rivojlanishiga zamin yaratadi.  Bunda
ahamiyab er i | mogdae. avtomobil  transporti yetakchi o rmnni
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egallaydi.

Hozirgi kunda avtomobil transporti
tizimining milliy igtisodiyotdagi ahamiyatini
hisobga olgan holda, hukumatimiz ushbu
tarmoqning rivojlanishi uchun barcha zaruriy
choratadbirlarni ishlab chigmoqda. Alohida
t adki dl a® dbekigtom i Redpublikasi
Prezidentining 2019l 1-fevraldagi
AO abekiston Respublikasi transport vazirligi
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QU TECHNS

ushlu soha aholi ehtiyojlarini gondirishda
nisbatan samarasiotib qolmoqgda.

Yo lévchi tashish tizimida xizmat
ko §atishni yanada takomillashtirish, barcha
mulkchilik shaklidagi w I6vchi tashuvchilar
o rhasidaoshkoraraqobatuchun qulay sharoit
yaratish, ko §atilayotgan xizmatlarning sifat
standartlariga mosadihi va yo malishlarda
harakat jadvallariga rioya etish darajasini

faoliyatini tashkil etish & 6rgiés i d a© g oshirishQ ¥ I6vchi transporti  xodimlari
4143 sonligarori [1], 202%yil 9-avgustdagi moddiy manfaatdorligini kuchaytirish,
Odbekiston Respubl i kansoinsihnlga b fi € h & g a-poshsdiuv

to 6rgiés i dao g i[2], Qaenlar n i xarajatlaini kamaytirish magsadida 2086l
Mahkamasining 2019il 30-iyuldagi 636son 1ll-yanvarda O abekiston Respublikasi
garoriga muvofig A Avt omobi | t rRmespiodentdiani ng 0 lbwls e

yo lévchilarni va yuklarni shaharda, shahar
atrofida, shaharlararo va xalgaro salishlar
bo yicha tashish faoliyatini litsenziyalash
yuzasidan davlat xizmatlari ok&atishning
MAG6 MURI' Y REGL A3YEgabulo i
gilingan o ld, avtomobil, temirg Iohavo va
daryo transportida o/lovchilar va yuk
tashishni tartibga soluvchi qonuniy va
normativhuquqiy hujjatlar hisoblanadi.
Jamoat transporti har  ganday
shaharning ijtimoiyigtisodiy hayotini
rivojlantirishda zarur vosita Ml xizmat
giladi. Aholi sonining o gishi, urbanizatsiya
surodatlarining
transportga, jumladan yangi transpuntariga
talabning oshishiga olib kelmogd&hahar

jamoat transporti rivoji umumiy
rivojlanishdan orgada qolganda jamiyat
rivojiga to gginlik qgiladi va transport

vositalar.
jadallashtirish zaruriyatini vujudga keltiradi.
Shahar jamoat transportining rivojlanish
darajasi shahar aholisining bu xizmat turiga
bo I§an talab darajasidan orgada qotia.
Buning asosiy sabablarishahar aholisining
o gishi, urbanizatsiygarayonining tezlashishi,
ShJT faoliyatiningo 230 zini mablay dilan
told qoplay olmasligi, moddiyexnik

t a 6 mi n atzilidhtarg va kamchiliklar,
shuning bilan birga boshga noiqgtisodiy
muammolarning mavjudligi yanada keskinroq
sezilmoqda.

Bugungi kunda shahar transporti
oldidagi asosiy muammo shundaniboratki,
jamoat transporti xizmatlarigaodgan talab
taklifdan ancha yugori va  Xxususiy
tashuvchilarningfaol ishtirokiga garamasdan,

8
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transportini  tashkil etish tizimini yanad
takomillashtirish ® 6rgios i d a BF3%3 O
sonli farmoni [5], bundan tashgari ishlab
chigarish, transport va muhandislik - Z
kommunikatsiya infratuzilmasiD:
tarmoglarining respublika igtisodiyoti
tarmoglari  va  hududlarini istiqbolda<
rivojlantirish borasida amalga oshirilayotgam
dasturlar bilan uzviy bpl@ holda ildam
rivojlanishini tr@wéﬂl
negizida yangi ish joylarini yaratish
aholining bandligi va turmush darajaSie
uzluksizo®i b bori shini t Q10 n
Respsblikash aPRrdzidentihi
2010yl 21-d e k a b r d a20154#ilAardal
infratuzilmani, transport va kommunikatsiy
qurilishini  rivojlantirishni  jadallashtirish

to 6rgids i d algl46gonli g&ddi[4] gabul

qgilindi.

taraqqgi yot i Shaharlasla aholagishi ditan anga

ko &atiladigan transport xizmatlariga ljan

talab ham ortadi. Aholi zichligi yugori
bo Igan hududlarda harakatchamlik
tadminl ashda JT faol

darajada tashkil etish muhim ra ynaydi.

O abekistonda JT sohaini rivojlantirish

bo yicha izchil ishlar olib borilishiga garamay
aholi soni ortishi kunlik transportgaobgan
ehtiyojni yanada orttirmogda. oSdggi 10

yillik aholi demografikodgar i shl ar i g
garatadigan d&lI6ak, respublikamiz aholisi
2014vyil 1l-yanvar holatidagi 30492800
nafardan 202%il 1l-yanvar holati b yicha

36024900 nafarga yetgqhO], yaoni ah
davr ichida 5532100 nafarggoki 15 % ga
o gganni ko rishimiz mumkin (%jadval).
Oéish lovwsat ki chi ga edtib
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bo I6ak, aholi s riggi 10 yilda yiligao bacha
1,7 % gao spanligini lo dshimiz mumkin.
Bu orgali aholimizning keyingi 5, 10, 20 va
30 vyil  mobaynida o mbacha o sish
ko rsatkichlarini bashorat qilishimiz mumkin
bo l&di. O &ish lo datkichlarini aniglash
bizga bashoratlangan davrlarda aholining
doi miy harakatchanligi
keladigan transport miqdorigao tgan talabni
bashoratlash imkonini beradi.-farmulada
murakkab foiz stavkasini hisoblash formulasi
orgali kelajakdagi davrlarda aholining hozirgi
kundagi miqdoriga & @ kelajakda o sish
ko rgatkichlarini hisoblanadi.

0 00p 1 , Q

bu yerda,

A, T n yillikdagi kutilayotgan aholi
soni;

A T aholi ogish lomsatkichini
hisoblashda joriy holatdagi soni;

ri o rdachao sish lo datkichi;

ni o sish lo satkichihisoblanadigan
yillar soni.

Demak, 2023yil 1l-yanvar holatiga
ko @ 36024900nafar aholimiz mapdligini
va har vyili omacha 1,7 % gao sish
ko @atkichini inobatga oladigan olsak,
keyingi 5,10, 20 va 30 yillar mobaynida aholi
soni mos ravishda 37383500, 39622200,
44509900 va 50000500 nafarga yetishi
mumekinligini bashoratlash mumkin.

Kelajakdagi aholi sonini o sish
ko &atkichlariga mos ravishda, shaharlardagi

4500000
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3500000
3000000
2500000
2000000
1500000
1000000

500000

0
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haraaktchanl i kni t admi
miqdoriga o I§an talabni ham ortishini
inobatga oladigan dléak, ZXformuladan
foydalangan holda hozirgi kundagi transport
miqdori ko igatkichlarga ko @& kelajakda
zarur Ioladigan transport  miqdorini
bashoratlash mumkinob&di. Lekin, hozirgi
kaondagit aabaini mdrakaschadligini y tablia g a
giladigan o I6ak, asosiy qatlam shaxsiy
avtomobildan foydalangan holda harakatni
amalga oshirib  kelmogda. Respublika
statistika @ mitasinig 2022yil 24-sentabrda 7~
bergan ma ﬁria@ébeldsﬁorgjaahaM
1000 kishiga 90
kelmogda [10]. Respublikadadag gggi 10
yil davomida jismoniy shaxslarga tegishE
avtomobillar miqdor@a
bo I6ak, doimiy o sib kelmoqgda. & riggi
2022yil davriga ko @ jismoniy shaxslargaZ
tegishli avtomobillar soni 3051734 tar‘ﬂ:
tashkil gilmoqgda (drasm) [7, 8].
Respublikada mavjud<
avtomobillarning  tarkibiga &ma tahlil [Y)
giladigan o I6ak, 202-yil 1-yanvar hdatiga <
ko @ jismoniy shaxslarga tegishli
avtomobillar soni 4020744 tani tashkil
gilganini ko rishimiz mumkin. Bunda mavjud e
avtobuslar son6297 tani va mikroavtobuslar
soni 9102 tani tashkil etmogda va mo
ravishda avtobuslar mavjud avtomobill
sonining atigi 0,13%ini va mikroavtobuslar
0,22%ini  tashkil qilganligini o dshimiz
mumkin (1-jadval).

ta avtomobil o 6 r

2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024

Yillar

1-rasm. O @bekiston Respublikasida jismoniy shaxslarga tegishlidlgan avtomobillar soni



ISSN: 3068966

2025-yil S 2 JIZP1 XABARNOMA
1-jadval
Doimiy aholi soni-Jami (yil boshiga; ming kishi)
Yillar o sich kOéx'is?
2014 | 2015 | 2016 | 2017 | 2018 | 2019 | 2020 | 2021 | 202 | 2023 | D 9" |Fomat
Hududlar miqdori kichi,
%
Odbekiston | ) 92 8| 310225 31575.3| 32120,5| 32656,7| 33255.5| 33005.2| 34558.9| 35271.3| 36024.9| 58321 | 150
Respublikasi
Qoraqalpogston | 20 | 1763 1| 17011| 181755| 1842.3| 1869.8| 18983| 19237| 19485| 19762 | 2397 | 120
Respublikasi
Andijon 2805,5| 2857,3| 2910,5| 2962,5| 3011,7| 3066,9| 3127,7| 3188,1| 32535| 33227 | 5172 | 152
Buxoro 1756,4| 17854| 18152| 18435| 1870,2| 1894.8| 1923.9| 1947,1| 1976,8| 20097 | 2533 | 124 ;—
Jizzax 1226,8| 1250,1| 1276,1| 1301,0| 13250| 1352,4| 1382,1| 14105| 1443.4| 14755 | 2487 | 165 j)
Qashgadaryo 28953| 29589| 30256| 3088,8| 31484 | 3213,1| 32804| 33354| 34083| 34823 | 587 16,5
Navoiy 901,1| 9132| 9279| o9428| 9580| 9795| 997,1| 1013,6| 1033,9| 10995 | 1544 | 144 E
/
Namangan 2504,1| 25542| 2603,4| 2652.4| 2699,6| 2752,9| 28108| 2867,5| 2931,1| 2997:5| 4934 | 161 \D
Samargand 34456| 3514.8| 3583,9| 3651,7| 3720,1| 37989| 3877,4| 3947,7| 4031,3| 41182 | 6726 | 160 Z
Y.
Surxondaryo 2308,3| 23583| 24115| 24623| 25142| 2569,9| 2629,1| 2680,8| 2743,2| 28065 | 4982 | 173 ]:
Sirdaryo 7638| 777.1| 7906| 8031| 8159| 8209| 8463| 8609| 8786| 8966 | 1328 | 145 <
Y .
Toshkent 27259 27583| 2794,1| 2829,3| 2861,2| 28985| 2941,9| 29759| 2939,7| 29934 | 2675 8.8 I-D
Fargona 3386,5| 34449| 35053 3564,8| 3620,2| 36833| 3752,0| 38200| 3896,4| 3976:3 | 5898 | 145 :<
Xorazm 1684,1| 17156| 1746,9| 1776,7| 18050| 1835,7| 1866,5| 1893,3| 19242| 19581 | 274 13.7 ’><
Toshkent sh. 2352,9 | 23713 | 23932 | 24241 | 2464,9 | 2500,9 | 25717 | 2694,4 | 28624 | 29564 | 5532,1 | 198 )
2-jadval N
O abeksitonda jismoniy shaxslarga tegishli avtomobillar turi va soni )
Avtomobillar turi Har yili avt.
: Jami awvt. _ 0 sish
Yil . i mikroaw i
soni yengil yuk avtobus maxsus avt.| ko i&atkichi,
tobus o
Y%
2009 1417758 1307087 81145 28121 - 1405 -
2010 | 1530112 1411149 88901 28462 - 1600 7,9
2011 1640918 1518009 93621 27633 - 1655 7,2
2012 1728867 1612401 89357 25590 - 1519 54
2013 1840012 1712854 98843 5752 20117 2446 6,4
2014 | 1946130 1818713 101982 5411 17352 2672 5,8
2015 | 2109185 1974182 110164 5831 16188 2820 8,4
2016 | 2191231 2057331 111105 5415 14309 3071 3,9
2017 | 2273419 2133507 116339 5629 13982 3962 3,8
2018 | 2440276 2272185 143442 5869 14459 4321 7,3
2019 | 2553889 2379418 150363 6160 15992 4461 4.6
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2020 | 2667502 2486651 157284 6451 17525 4601

2021 | 2781115 2593884 164205 6742 18058 4741

2022 | 3268470 | 3051734 1959734 6854 8946 5152 17,5

2023 | 3637119 | 3396520 219628 6666 8961 5344 11,2

2024 | 4020744 3759045 240917 6297 9102 5383 10,5

Yugoridagi 1 va 2 -jadvallarda bo yicha takliflar  ishlab  chigilishiga

kolbsatil gan statiemi k erishdadil umot | ar ga k

ko rsatilgan  davrdagi  respublikamizning Respublikamiz shaharlaridagi aholi__

doimiy aholi miqgdori va avtomobillashish
jarayonini lo dshimiz  mumkin. $ riggi
yill ardagi
garatadigan & $ak, yengil avtomobillar soni
keskin ortib bormogda. Ammo jamoat
transport vositalaridagio gish lo mgatkichi
deyarli katta migdorni tashkil etmaganligi
inobatga olinsa, shaharlardagi mavjud
transport muammolarini yanada ortishi va
aholi harakatchanligi ginlashishi tabiiy.
Aholiga tezkor va qulay
harakatchanlikni tagdim etish uchun aholining
doimiy mobil gatlamini aniglash lozim
bo ladi. Domiy mobil gatlamni aniglagan
holda, transportga  dolgan talabni
aniglashimiz  zarur ®Iladi. Aniglangan
transport tabi va aholining mobil gatlamiga
ko @ JTga b Igan ehtiyojlarni aniglash, shu
bilan bir gatorda aholining doimiy tashrif
buyurishlar  manzillariga &, JTni
rejalashtirish va faoliyatini takomillashtirish

Faoliyat turining

gamrovi: Avtomobil va

atrof-mubhit

Transport vositasi tezligi

-
~

avtomobil |l

’ ~
S e _.Piy,oda, velosope\ﬂﬁ;a__ -
atrof-muhit

zichligiga ec”)d)léab,(asosiymr
miqdor viloyatlarning markaziy shaharlarga
ate@gnd rsih | kae lagidgnimizd nghaumkérkd
Shaharlarning  aksariyati  rivojlanayotga
kichik shaharlar ekanligini inobatga oladiga
bo Iéak, bu shaharlarda hozirdan ah
harakatchanligini tadgiq etgan holda qul
transport infratuzilmasini  shakllantiris
muhim ahamiyat kasb etadi. D:

Bunda kichik,o rda va katta shaharlar
transport t a romd gadsport
vositalarining erkin hataat i ni t
jamoat transportining shahar aholi yasha
punktlarini © Ity gamrab olishi muhim a 16 ><
o ynaydi. Bunda shahar hududida
avtomobillar, jamoat transporti vositalari VE
shaxsiy harakatchanlik vositalari (velosope
elektrosamokat, moped, @leskuterlar va [\
h.k.) uchun moslashuvchan va albatta atrof=
muhit uchun kam zararli dléshi magsadga
muvofiq hisoblanadiZ-rasm) [6]

L

h

Tranzit va
atrof- muhit

-~
~

-
|

/
s

v

Moslashuvchanlik (kamayishi)

Faoliyat turining gamrovi:

Intensivlik (ortisihi)

2-rasm. Jamoat transporti va shahar hududi

Shahar transport tizimi rejasini
asoslashda jamoat transporti avtobus
yo malishlari shahar aholi zichligiga

dan foydalanish shakliningppdar o bogdl i

nisbatan gay darajada gamrab
olinganligiga lo @& ahmiyatli hisoblanadi.
Jizzax shahri misolida oladigano ldak,

11
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Jizzax shabhri | O abekiston gatlam mavjud 0 lib, ushbu
Respublikasining  Jizzax  viloyatining harakatchanl i kni t admi
maodomur iy, I gt i sodiy shahardamalbatai shahamaiahik aviobus

hisoblanadi (1.2-3asm). Sangzor daryosi  yo malishlari, 1 ta shahar atrofi avtobus
bo yida, 460 m balandlikda joylashgan. yo malishi, 7 ta ¢ dalishli taksilar va

Maydoni 0,10 ming km2. Aholisi 202l yo galishsiz taksi xizmatlari mavjud.
lyanvar ma 6 i Womayt ahal a  k Shuningdek, shaharning geografik
soni 195,8 ming Kkishini tashkil etadi. joylashuviga bba asosiy madmur

Shulardan 97,8 ming kishi bu erkaklar va inshootlar birbiriga yaqgin joylashganligi
98,0 kishi ayollarni tashkil etadi. Shahar sababli p dalishsiz taksi xizmatlari ham
ichki harakatchanligini shahar aholisi va 6  arzon hisoblanadi va aksariyat aholi
ta kirish yo l@ari orgali kirib keluvchi gatlami  y alishsiz ~ taksi  orqali
transport va g l6vchi ogimi tashkil giladi. manzillariga yetib olishnawvzal lo rdshadi.
Shaharda kunlik 195000 dan ortiq mobil

A

L35

A / N A376

we= Shaharga kirish yo*llari —
Aglomeratsiva hududi

Shahar hududi N
g OSM Standard —— P 0 1 2km

3-rasm. Jizzax shahar va aglomeratsiya hududi

JIZP1 XABARNOMASI

Jizzax shahrida jami 3ta mahalla bilan birgalikda tahlil gilinadi. Shu sababli
mavjud, lekin, bu hududlar aholisi umumiy  aglomeratsiya hududidan 6 ta korqgali
harakatchanl i kni t a s kirbbi Keluvahii logma yhdm ,birgajikalad n i
shaharga yondosh hududlar va shahar o @aniladi. Shahar hududida asosiy aholi
hududiga yagin joylashgan aholi yashash zich joylashgan hududlar Zargarlik,
punktlarida yashovchi aholi ham inobatga Toshloq, O éatepalik, Sayiljoyi, Jizzaxlik,
olinadi. Jizzax aglemratsiya hududi  Qassoblik, H.Olimjon, A.Navoiy va lttifoq
bo yicha jami 67 ta mahallalarga tegishli mahallalarigad @ o6 r i (B-jadvad, dti
bolbgan demografi k, strasmi st i k madl umotl ar

12
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Jizzax aglomeratsiyasi hududida joylashgan mahallalaro yxati

; . , Aholi soni Aholi zichligi
MEY nomi ID ragami (nafar) (aholi/mz)g
Jizzah shahar hududida joylashgan MFYlar

1 Zilol 101 12783 0,0052

2 Zargarlik 102 12219 0,0118

3 Olmazor 103 11761 0,0057

4 Ittifoq 104 10562 0,0118

5 A.Temur 105 9763 0,0024

6 Qaliya 106 9629 0,0091

7 U.Xatamov 107 9411 0,0014

8 Qipchoq 108 8522 0,0026

9 Qahramon 109 8411 0,0022

10 Bunyodkor 110 6781 0,0021

11 Kimyogar 112 6389 0,0088 P
12 O datepalik 113 6377 0,0065 U)
13 Sayiljoyi 114 6141 0,0042 <
14 Madaniyat 115 6113 0,0081 2
15 Xayrabod 116 5874 0,0042

16 Bobur 117 5680 0,0068 O
17 Ogqprvg 6 onl 118 5315 0,0058 Z
18 Do silik 120 5027 0,0026

19 Yoshlik 121 4954 0,0047 Y
20 Hamzaobod 123 4680 0,0046 <
21 Toshloqg 124 4422 0,0079

22 A.Navoiy 125 4348 0,0042 m
23 Navruz 126 4212 0,0059 <
24 M. Ul ugaohb 127 4051 0,0022 ><
25 Hamid Olimjon 128 3751 0,0043

26 Ko tarma 129 3649 0,0014 P
27 A.Abdujabbarov 130 3516 0,0025 D—
28 Qassoblik 131 3332 0,0040 N
29 Sayhan 132 3304 0,0017 —
30 Tinchlik 133 3072 0,0031 ™
31 Jizzaxlik 134 2840 0,0016

32 Sangzor 135 2752 0,0017

33 Xalgabod 136 2641 0,0040

34 Ravalliqg 137 2401 0,0017

35 Bunyod 138 2357 0,0015

36 Suloqli 139 1536 0,0012

Jizzah shahar hududiga yondosh joylashgan MFYlar

1 Chamanzor MFY 111 6743 0,0019

2 Sovungarlik MFY 119 5295 0,0030

3 Uchtepa MFY 122 4929 0,0006

4 Jizzaxlik MFY 140 4388 0,0010

5 Gandumtosh MFY 141 5225 0,0005

6 Kuyovboshi MFY 142 7564 0,0003

7 Ziyokor MFY 143 5399 0,0008

13
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8 Toshkentlik MFY 144 2833 0,0012
9 Yaxtanlik MFY 145 4495 0,0014
10 Xavastlik MFY 146 6338 0,0011
11 Saroylik MFY 147 8304 0,0010
12 Taraqgiyot MFY 148 4409 0,0006
13 Toshkentlik MFY 149 5499 0,0010
14 Qatortol MFY 150 3236 0,0020
15 Qo shko rik 151 5242 0,0216
16 Mulkanlik MFY 152 5398 0,0036
17 Yakkaqayr 153 5245 0,0023
18 Ravallig MFY 154 2401 0,0002
19 Toqchilik MFY 155 8672 0,0004
20 Sulogli MFY 156 4138 0,0008
21 Xalgabod MFY 157 7388 0,0005
22 Nurafshon MFY 158 5578 0,0003
23 Olmachi MFY 159 7093 0,0007
24 Katta gishlog MFY 160 4840 0,0018
25 Yoshlik MFY 161 3665 0,0010
26 Xayrabod MFY 162 5089 0,0030
27 Tuyoqli MFY 163 3514 0,0015
28 Fayzabod MFY 164 4411 0,0005
29 Sharillog MFY 165 4658 0,0004
30 Ogtosh MFY 166 5232 0,0002
31 Qahramon MFY 167 8411 0,0021

Aholi zichligi
Tea 0,0002 - 0,0006
0,0006 - 0,0012
0,0012 - 0,0017
0,0017 - 0,0024
0,0024 - 0,0041
0,0041 - 0,0059
0,0059 - 0,0216

4-rasm. Jizzax aglomeratsiyasi aholzichligi bo yicha issiglik xaritasi
Zichligi yugori holdan barcha joydlashgan hududdagi avtomobib Yari

hududlardan jamoat transporti  orqali o thazilgan. Shaharda 17 ta avtobus
yo alishlari otgan o ld, ushbu yo malishlari mawid o i, ularning
hududlarda aholi uchunoylévchi tashish asosiy qgismi Sh.Rashidov ol¢hasidan
xizmati y lga o yilgan va aholi otadi. Jumladan, barcha avtobus
harakatchanligini t yddalishtatinang 1841 doizi ShRashidoy
vosita  hisoblanadi. Shahar jamoat ko dhasidan, 5 foizi |.Karimov
transport i odlightammngy 6 i ko cdhgsidan va 11 foizi boshga

asosiy gismi ham aynan shu mahallalar ko dhalardamno t§an. Jizzax shahrida aholi

14
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zichligi bo yicha yuqori o Igan hududlar
shahar b ylab deyarli teng tagsimlangan
bo I6ada avtobus o/malishlari asosan
Sh.Rashidov #dhasi da
golganligni  lo dshimiz  mumkin. Shu
sababli, avtobusgyda l i shl ar i
shaharning barcha aholi tashrif buyurish

P

5rasm.J a mo a 't
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hududlari o ylab qayta tagsiml
bunda aholining transport turlarblyicha
harakatini tashkil etish tartibind i@anish
y iulgrrding,| kurb davomida harakatchanlikni
tashkil vagtlari, ularning yoshlari kesimida
to epanisto qudhimn ahamiyat kasb etadi.

transporti

©

tarmogaoi

4-jadval

Jizzax aglomeratsiyasi hududida jamoat transporti gamrovi darajasi

ash va

} ) JT ning gamrov MFY larning JT ning gamrov
MFY ID ragami . o o
maydoni (& maydoni (& darajasi

1 101 1608038,288 2470019,714 0,65
2 102 1034434,04 1036754,581 1

3 103 1699507,669 2054153,227 0,83
4 104 830383,228 897338,397 0,93
5 105 3381191,025 4102728,902 0,82
6 106 1043690,107 1053252,023 0,99
7 107 4007160,679 6641234,915 0,60
8 108 1924200,597 3275037,559 0,59
9 109 3229457,479 3799006,949 0,85
10 110 1453284,477 3266424,936 0,44
11 111 1607048,131 3625113,964 0,44
12 112 704308,584 724576,52 0,97
13 113+118+131 2265674,926 2365674,926 0,96
14 114 762552,169 1469428,65 0,52
15 115+117 1585673,945 158768,621 1
16 116 102820,426 1399775,905 0,10
17 119 1398485,086 1794026,672 0,78
18 120 1083165,95 1904365,31 0,57

15
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19 121 1060798,863 1065036,482
20 122 4946062,621 8901632,966
21 123 590720,633 1021008,975
22 124+125 1586724,829 1589569,76 1
23 126 376366,171 709638,904 0,53
24 127+139 3195926,191 3135678,653 1
25 128 405975,046 864945,141 0,47
26 129 1951637,982 2672942,723 0,73
27 130 644188,39 1407637,503 0,46
28 132+166 506934,965 29027424,45 0,02
29 133+160+162+163 664899,452 7805733,949 0,08
30 134 1429340,57 1827321,741 0,78
31 135+138 1895483,778 3181025,59 0,60
32 136 484586,169 667144,797 0,73
33 137 807099,194 1423838,358 0,57
34 140 2315432,586 4305542,468 0,54
35 141 2202519,067 9653720,948 0,23
36 142 3624686,469 26126794,32 0,14
37 143 660383,349 7170882,017 0,09
38 | 144+145+146+147+14¢ 8214258,932 27006642,74 0,30
39 149+150+151+152 6003077,681 9099380,976 0,66
40 153+154 3174604,69 13264850,71 0,24
41 155 1339901,045 24028920,74 0,06
42 156+157+158 5384263,971 36441734,85 0,15
43 159+161 4821645,372 14309846,98 0,34
44 164 5327448,714 8994195,838 0,60
45 165 284527,439 11685215,51 0,88
46 167 2799902,138 4072863,061 0,69
O @tacha 26,23
Xulosa ko &atkichlarini bashoratlash bir vaqtda

Respublikamiz markaziy =~ ham avtomobillarga dIgan ehtiyojni,
shaharlarda aholi soni ortishi bilan shahar ham  larga tushadigan transport
transport hududlarida aholi zichligi ham  yuklamasini aniglash imkonini beradi. Bu
ortadi va avtobilashish jarayoni ham oz navbatida shaharlarda transport
yuqori suratlarda rivojlanadi. Natijada, tizimini turli muddatlar uchun

shaharlarda transportgao lgan ehtiyoj
ortib, shahar transport tizimi rejasini
asoslab, haraktchanligini

tadébminlashning

aholi

tagozo etadi.

avtomobillashish jarayonining gish

Oldindan shahar

16

demografiya

I miy tyademh inmlaghidmi
ormi ortib boradi. Bu
aholisi  va  shaharlarda yuzaga kelishi
bo Igan transport

rejalashtirish imkonini beradi. Shuningdek,
shaharlarda
tezlashishi bilan ularning harakatchamigi
jtaompiags h ntir a
rivojlanayotgan

jarayoni

mumkin

muammolarini
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kamaytirish va uning oldini olishdoyicha AAvt omobi | dlévehimsipvar t i da
choratadbirlar ishlab chigishga, harakat yuklarni shaharda, shahar atrofida,
xavfsizl i ghga asosiy adsitai ndhaharlaaro va xalgaro g malishlar
hisoblanadi. bo yicha tashish faoliyatini litsenziyalash

Tadgigod ishi doirasida amalga yuzasidan davlat xizmatlariok&atishning
oshirilgan tahliliy natijalar yordamida MA6 MURI'Y REGLAMENTOI

olingan natijalar Jizzax shahri misolida 4. Oabekiston Respublikasi
korb chigilgan M lb, shahar jamoat  Prezidentining 201§il 21-dekabrdagi
transporti aglomeratsiya hududining 26,23 7 2 0-2015yillarda infratuzilmani,

foiz gismi uchun t ad mi nl an grangporh Va kommukatsiya qurilishini
ko rishimiz ~ mumkin. ~ Bu  shahar  rivojlantirishni jadallashtirish d 6rgiés i d a 0

aholisining deyarli 75 foizi gi PQ-1446-son garori.
harakatchanligini t adomi gl aophelidon REsAuBIiRakY
transport vositalari, - shaxsiy  prezidentining 2004il 11—¥anvardagi PF
harakatchanlikni tao03fi3nshnGiTGRihk etntadiGvB® Kt i da
vositalaridan  foydalanayotgani ~ yoki  transportini tashkil etish tizimini yanada

piyoda harakatlanayotganini okdshimiz takomillashtirishod@d i si dao . gi Ef/_?r r
mumkin. 6. Jasim, I. A., AlJaberi, A.

_Shahar transport  tizimini A AjMaliki, L. A, Al-Ansari, N., & AF <
rejalashtirishda aholining haftaning ish Mamoori, S. K. (2022). Do the population 2
kunlari va dam olish kunlari uchun alohida density and coverage rate of transit affect

ko rshimiz shahar transport tizimini 0" h\plic transport contribution@ogent O
rejalashtirish jarayoninining samaradorlik Engineering, 91), 2143059
ko &atkichlari oshishiga yordam beradi. 7 ’ Abc’junaarov. J (11 Z

2021).DEVELOPMENT OF A MODEL D:

Foydalanilgan adabiyotlar FOR  ANALYSIS OF TRAFEFIC <

1. Oadbekiston Respublikasi ~ ACCIDENTS TAKING INTO M
Prezidentining  2019il  1-fevraldagi ACCOUNT  THE  LEVEL  OF
AO @bekiston  Respublikasi ~ transport ~AUTOMOBILIZATION AND <
vazirligi  faoliyatini  tashkil  etish POPULATION IN THE REPUBLIC OF ><
togd i si d add43 goinligarod UZBEKISTAN.

2. O abekiston 8. Abdunazarov, J., Shukurov, E
Respublikasining 202¢il 9-avgustdagi ., Nishonov, A., & Shaumarov, S. (2023).
ORQ706 sonfiTr an®gioirdi dtao An@lyisis of eisting problems of ensuring
Qonuni traffic safety in major cities of Uzbekistan. —

3. Oabekiston Respublikasi InIOP Conference Series: Earth and ™
Vazirlar Mahkamasining 201gil 30- Environmental Sciendgp. 012039).
iyuldagi 636son qaroriga muvofig 9. https://lex.uz/ https://stat.uz/uz/
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Mazkur maqgol ada shahar yodal tar moga a
tirbandliklarining transport ogi miga tadasir
transport vosoiftzaalraor it aofdsritra smidkargoodar aj ada t ah
Traffic Plan va PTV Vissim kabi modellashtirish dasturlaridan foydalanilgan. Ushbu
tadgiqgotda shahar transport infratuzil masi d
aniglanib, u yerda ywma keladigan muammolarni bartaraf etish uchun muhandislik
yechimlari kodrib chigilgan.

Kaltsodar. Pi yodal ar odtish joyi, transport ogqi

boshgaruvi tizimlari, transport modellari, transport rejalashtirish, IndoffidrRlan, PTV
Vissim.

1 OMmistswh OW MlsOls: w fsmowh jdzgO dMmMmdzj Hise Odad ¥
stcOdzy sStelsde” 7 L Ottt &O-HEEIEE LR tcBdiifisics® sa O
dmmdzj Hise Odad W oLOdBsH] 2MIse dJ BjyHE ijMjABHO
O dz0O dzdp L Ocftrdstdn - dzO BICtesME s dyi ME A Ftetso dzd m
BtsH j dzd tets o Odzd v sO¢dr COC |l ndor Traffic Pl a
9" wWo dzj dz ssysd dzOfpr h j dad w fjhjrtsHdtsets HoadYJ
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Traffic Plan, PTV Vissim.

The current article investigates the influence of pedestrian traffic and traffic

congestion on the flow of traffic in the urban road netwodFke interaction between
pedestrians and vehicles was analyzed at a microscopic level during the investigagon usin
modeling programs such as Indor traffic plan and PTV Visdiims study identified
pedestrian saturation points in urban transportation infrastructure and looked into
engineering solutions to solve the challenges that develop there.

Keywords: Pedestriancrossing, traffic flow, intersection, traffic flow, traffic
management systems, traffic models, traffic planning, Indor traffic plan, PTV Vissim.

Introduction

In today's urban road network,
effective vehicle and pedestriamaffic
management is essential for excellent
traffic low management. The efficiency
of traffic flow can be increased by
balancing the interactions between cars
and pedestrians.

Artificial intelligence-based
smart traffic signal systems enable real
time pedestrian and vehicular traffic
control. To enhance traffic flow, these
devices track pedestrian and vehicle

activity and modify signal timing
accordingly.
Identifying and  eliminating

pedestriarrelated bottlenecks in urban
infrastructure is essentiakFor example,

the type and location of medians have
been shown to have a significant impact
on pedestrian traffic and traffic flow.

Hard medians can help improve traffic
flow by reducing pedestrian crossings

[1].

Effective traffic flow
management in urbamroters requires not
only vehicle traffic but also pedestrian
traffic. By balancing the interaction

19

between pedestrians and vehicles, overall
transportation efficiency can be improved
2.

Main part

For a standardized evaluation of the
traffic flow within an urban road network,
two elements are mandatory. Firstly,
performance measures have to be

determined, which are clear measures of

traffic operations. Secondly, one has to
define different levels of service (LOS),

which on one hand characterize the actual

traffic flow, and, on the other hand, define
a standard for t he
For example, the best LOS should
represent absolute free flow conditions,
where every vehicle is able to travel
without any influence by other vehicles,
whereas the wat LOS should represent
absolute congestion [3]. As of 2022, there
are 5 controlled junctions and 6 pedestrian

crossings between the intersections of Sh.

Rashidov shoh Baynalminalchilar- Sh.
Rashidov shoh Shifokorlar in Jizzakh.
Traffic light cycles g@vern traffic flow by
compelling vehicles to stop at each
crossing (Figure 1).

)
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Fig. 1. The research area is based on the situation of 2022

According to the findings of a
research done using the Geo tracker and
Indor traffic plan applications, the average
speed of vehicles driving 1.4 km on Sh.
Rashidov shoh was 19.29 km/h, with a
maximum speed of 44 km/h, and it took
04:22 minutes to completéhe journey.
Given that the statistical data was collected

of flaws in terms of traffic problems, such
as traffic jams, lost time, and a decrease in
average speed when traveling. When
examining the traffic flow @ph,
average speed was low, owing to many red
lights and pedestrian crossings (Figure 2).

Travel speed km/h

Distance traveled
Fig. 2. Previous state. Vehicle movement graph

According to the graph above, we To avoid problems with traffic flow
can see that as vehicles approach each management, the traffic volume of the

OMASI

on weekdays and weekends, there are a IotZ

nd
<

JIZPl XAB

traffic light and pedestrian crossing, their

speed decreases, then accelerates again Surveillance

until they reach the next traffic light, and a
certain amount of time is lost along with
the speeduntil they reach a higher speed.

20

research item was initially investigated.
cameras were set at
intersections to count the number of
vehicles, and video records were take
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during peak hours of the day when there
were the most vehicles [4].

Cartograms of junctions were
generated using the original data.
According to them, the number of vehicles
traveling through the Sh.Rashidov sheoh
Baynalminalchilar and Sh.Rashidov shoh
Shifokorlar intersections, which mark the
beginning and conclusion of Sh.Rashidov
shoh in the research object, was 2125 and
1833, respectively. In addition, while
constructing the cartogram, analytical data
in the form of tables were acquired based
on tre sorts of vehicles that moved through

During research at this facility,
engineering solutions were established to
ensure that existing traffic signal cycles at
crossings function properly and to prevent

traffic problems by  establishing
appropriate speeds for cars entering this
area. The Sh. Raidov shoh -

21

Fig. 3.Previous state Model created in PTV Vissim software
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the area.According to the results of the
study, several traffic problems were
observed during the traffic flow
management process during peak times of
the day, between 08:a10:00, 12:00
14:00, and 17:0Q.9:00.

In order to find optimal solutions
to existing transport problems, a model of
the selected area was created and
simulated in the PTV Vissim software

package (Figure 3). The transport
problems at each intersection were
studied t hrough t he

sectionof the program.

Baynalminalchilar and Sh. Rashidov shoh
Shifokorlar intersections, the

construction of 2 underground pedestrian
crossings, the reduction of pedestrian D_
crossings by 4, the removal of the green N
zone separating the road, and the increase.—
in the road strip by 1 (Figure 4). ™)

XABARNOMASI
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Fig. 4. After solution engineering. The research area is based on the situation of 2025

As a result, the existing l4®eter
traffic jam was reduced by 52 meters,
average speed increased to 28.72 km/h,

Travel speed km/h

Distance traveled

Inconclusion

This study looked into the
optimization of traffic flow efficiency in
metropolitan areas by managing pedestrian
trafic and addressing  pedestrian
congestionin Jizzakh. The study used
microscopic modeling tools such as PTV
Vissim and Indor Traffic Plan to simulate
pedestriarvehicle interactions in traffic
congestion. The primary findings of the
study are as follows:

22

MASI

maximum speed increased to 59 km/h, and O
travel time fell from 04:22 minutes to
02:49 minutes (Figure 5).

00:02:49 27,49
00:02:42 28,72 min

Fig. 5. After solution engineering. Vehicle movement schedule.

Crosswalks significantly reduced
vehicle sgeds and caused delays,
especially in congested areas in the city
center. These obstacles were accurately
mapped using the Indor traffic plan, GIS
techniques, and retiime  traffic
monitoring.

According to microscopic simulation
modeling, instaling underpasses and
synchronizing signal control significantly
increased the average vehicle speed from

Z

JIZPl XABAR



2025-yil S 2

19.29 km/h to 28.72 km/h, the top speed
from 44 km/h to 59 km/h, and reduced the

LOS and performance measures for the evaluation of urban streets and signalized
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average travel tim from 4 minutes 22
seconds to 2 minutes 49 seconds.

Table 1

intersections

Indicator Before then

Before after Change

Average speed (km/h) 19.29(km/h)

28.72 (km/h) | +9.43 (km/h) £48.9%)

Maximum (top) speed

(km/h)) 44 (km/h) 59 (km/h) +15 (km/h) ¢34.1%)
Average travel time 4 minutes 22 2 minutes 49 | 11 minute 33 seconds
g seconds seconds (1 35. 4 %)
LOS F D F<D
By optimizing simulatiorbased flow: Experience from a growing city
engineering solutions and pedestrian Khulna, Bangladesh. Transportation

traffic, this work offers a useful tool for
improving urban traffic flow. It highlights
the benefits of combining dathkiven

modeling with smart infrastructure
solutions in a miesized metrpolitan
setting.

By optimizing simulatiorbased
engineering solutions and pedestrian
traffic, this work offers a useful tool for
improving urban traffic flow. It highlights
the benefits of combining datiiven
modeling with smart infrastructure
solutions in a midsized metropolitan
setting.
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This article presents the results of determiningptingsical and mechanical properties
of clover seed bulk obtained during the stripping of clover plants using the comb of a
harvesting machine's threshing drum. The composition, changes in the content of major
components of the seed bulk, and their moistargent are provided. In addition, the article
presents the dependence of the stem stiffness of the seed bulk on its moisture content, the
dependence of the bulk density) (of the seed bulk on moisture content (W), and the
dependence of selfeating of tle seed bulk on the storage time before drying. It was
established that the stem stiffness of the seed bulk, at a moisture contei@¥e40anges
from 0.007-0. 008 N/ m] . Meanwhi | e ,i6h%,tthe bulk demsitysaf ur e ¢
the seed materiabnges rom83 185 kg/ mj . The temperature of
proportional to the storage time. During the dedfting process, the external appearance of
the seed bulk gradually changes depending on the duration of storage time and temperature.
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Keywords: Seed bulk, stem, component, fractional composition, frictional and
stiffness properties, bulk density, natural repose angle, friction coefficientdheseihg,
moisture, dependence.
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Ushbu maqolada avtomobil transportida xalgaro yuk tashishni tashkil etish
muamolarini tahlil giladi. Ta 6 ki dl ani shi cha, xal gar o y uk t
igtisodiy ko mgatkichlari samaradorligiayyidagi ks at ki chl arga bogdl i q:
tarkibni tashkillashtirish va rejalashtirishning zamonaviy usullaridan foydalanish darajasi,
shuningdelavtotransport korxonasiok@atkichlariningp ®i s h sur 6at i, tr anspo-
bojxonaombor xizmatlari bozorining kamchiligi, bu borada barcha jahon mamlakatlaridm
omborxona biznesining vyirik logistik kompaniyalar va transport tagsimlov markazlariga
integratsiyalashuvi jarayoni. <E

Kalit so gar: Logistika tizimi, konseptual yondashuv, shakllanish tamoyillari,
samaradorligi, usullari, integratsiyasi, harakat tarkibi, terminal texnologiyasi, yuk xarakati.
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This article analyzes the problems of organization of international cargo transportatiN
in road transport. It is noted that the economic indicators of road transport in internatiorﬁ;
cargo transportation depend on the following indicators: the level of usedd¢rn methods
of organization and planning of rolling stock, as well as the rate of growth of indicators of the
road transport enterprise, transport expedition and custdaheslack of warehouse services
market, in this regard, the process of integratid warehouse business into large logistics
companies and transport distribution centers in all countries of the world.

Key words:Logistic system, conceptual approach, principles of formation, efficiency,
methods, integration, rolling stock, terminal technology, cargo movement.
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sz do Odzedw d toj d@itsclsj m desdztse d ¢ 9JHJddW i tc
MsMisOoa © d SCtdzlsj2dzj tetstf totsd3r h dzj dzedz n g~ Is ts te

dzd L d Is GtGIZLdeOﬂu’tGJHg'th[Wlqu, O kOCYJ ¢
Nd dzi L desHistetsy dz' n MstczC Iskzte BOdzts ¢ 5 B
BZORtsHY bdauMcls ] CctstotsH dzO teOo dzj dzdzlz © dz0 fn dz
stcd Odzd L Qpdfl SEj to Md3j Is tc O defy f-fsSedz@atsm C d - dL Hjtey
fnts s edd d fm fdeClsO3d ftsd7j dad J COyjfmlsa O ts B fi) dz
CtolzL 9 dzO OColssC dzd § dzlslzte " ;
N J dzj L deBH Stctsy deteidzd dzO dz@® 3) ML HOdz] § d Hddzts 2

Moty OjJ 3" = 9 fdel CodElRREOBESs " 7 oL Od B3ssisdz

ZUysded C s MdMisj " Is ] tedse
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UDC 628.132
HAYDOVCHILARNING EGTIBOR VA RUHIY HOLATINI BOSHQARISHDA
CROCUS SATIVUSNING IMKONIYATLARI

Karimova Kamola Géulomovna
texnikafanlarifalsafadoktori, PhD
Jizzax politexnika instituti
ORCID: 00060001:50350525,
Email: kamola.karimoval987 @gmail.com

Mazkur maqol ada haydovchilarni ngroa®ti bor
sativus( zad6f aron) od6simligining psixofizigal ogi k
asoslanib, zadbfaron tarkibidagi faol moddal
ijobiy tadsiri, Sstressni kamaytirish, eot i
XxXususiyatl ari aniglangan. Taddifaoton natsfofsa lc
fitoterapiya haydovchilarning charchoq, bezovtalik va asabiylik holatini kamaytirishg
yordam beradi. Shuningdek, bu vosita yoo h
masofali yoki jamoat transportida faoliyat yurituvchi haydavi | ar uchun s ar .
mu mk i n. Magol a natijalari haydovchil ar ndZng
giluvchi tabiiy vositalarni amaliyotga | Iy

Kal i t IagdoveHi, atress, reaktsiya vaqti, diggatpteap or t xav f si %i g
Crocus sativus

] HOdzdzts2 MiIsOIs* § dgmimdzi HEzjIsfiw {MHdrtsWd ts dz
Crocussativus( h OW tcOdz) dO EftcOodzj dzgdd o dzed BOdzd j 3 i
otsHdlsj dzj 2. 10 sfMmdse | OdzOdzd L ©  drlsltsy dz8Q Is dd
Codf sdzj dels " OWteOdzO (Ctetsydds, MOWtOdOdz, ¢t ]k

dMmisj BBz, MysmseMmiselzs s Mmdad>y § dzd ¥ mBmem@,§Bf
Zdzlz yh § dzd CsedzdIsd o dzr A WikdC yd?2. tdLkzd Is r
WdltslsjtcOf gy WOV BOQd® {tsBkBscOjls oatsHdlsj dzvds L d
cOL HicOY dIsj dz¢ dztsls . S s d3d sts@6 5, 1 Ists fmte joH.Mls
sBiMfjydddy BJjLBYfOMdsMIsd Htt) dse s Hadxﬁc{W,
Mz Hse OdedY d Bh jMlse j degetlzdals | s dzigfits OB ! ts ¢
fidtemf jSIsdeok ftoddsj dzaj dedVv dzOlkztcOdz! dg@ = Mtej HMIS® H
MesmMisswddw otHdIlsj dj 2. )

sdzs yj o' j offumgply:dz! , fMmlstej My, otjk" tjOLydd.
Is tc © dzf {f s te ls @rocud saxivus O dz,

This article expires the psychophysiological effects @focus sativuqsaffron) in
managing driversé attention and psychologic
literature, it was found that the active compounds in saffron (crocin, safranal, crocetin) have a
positive impact on the nervous system by reducingstenhancing attention, and improving
cognitive functions. The study results show that saffsaped phytotherapy helps reduce
fatigue, anxiety, and irritability in drivers. Furthermore, this natural remedy may be effective
in ensuring road traffic safetparticularly for longdistance or public transport drivers. The
findings highlight the potential for integrating natural remedies into practical applications to
stabilize drivers' mental and emotional conditions.

Keywords: driver, stress, reaction timattention, transport safety, saffro@rocus
sativus
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Kirish Haydovchi  nuqgtai  nazaridan,

Haydovchi nafaqgqatavyomarobihlamiak dtoishqgari sh
hagida axborotlarni gabul gqiluvchi va st r essni kel tirib chi ¢
ularni qayta ishlovchi shaxs, balki darajadagi stres ijobly emotsiyalarni
harakatlanish jarayonida garor qgabul yuz aga kel tirishi, V a:
giluvchi va boshgaruvdrakatlarni amalga kuchaytirishi va haydash gobiliyatini
oshiruvchi shaxs h bskimshi | enunmkid. i Stress Y dodatining

harakati muhitini aniqg idrok etish kamligi esa haydovchida zerikish va
haydovchil ar uc hun juyglchanlikmu hyuzaga b kelfirbdi. b Bu
stressning haddan hagtbdqgqachinkogpl ie@iti bor i

ularning idrokiga s aYupgariystres aedas iagly ku@lamarsngt adi .
Real haydash s h ar o i drishigaolib keladv Bul holat haydmvEHida

gismlari, turgi haydash, tirbandliklar yurak urish tezligi, qon bosimi kabi
haydovchi stressini fiziowgid belgilar bilad bingaaxpvata kabi
kuchaytiradi [1]. salbiy emotsiyalarni yuzaga keltiradi.

Av st r a l-tiansport hodigalari Uzoq muddatli yuqori stress charchoq va
todgodérisidagi hi s o b o toligighga qlib y kkladie t Bu | holatldr i cm
haydovchilardagi stress holatlari yirik haydovchida edtibor fi
avtohalokatlarning asosiy omillaridan biri  gabul gilish qobiliyatining pasayishiga
boolib, omobilavttooqgqnaahal!| arbiool i b, hay s h
ehtimolini deyarli 10 baravarga oshiradi. yomonl ashtiradi y O
Avtomobillar soni, haydovchilar stress  xavfsizligiga tahdid soladi. O
hol at I|-teamsport odisalari sonining Shahar hududlarida avtomobillar
keskin oshishi global darajadagi jiddiy eng keng targalgan transport vositasi Z
muammoga aylangan. hisoblanadi. Biroq, avtomobil

Xalgaro Transport Forumi boshgari shda -traingpqrti ag
tomonidan ed@dV¥oal ghb&rhldgsaléarining oldini olish uchun hushyor
xavfsizliagi bodyichaongi lzlairkur hbeodobbb, myd
20200ga koor a, har hyoiIIaitiblmtomm)ogjwrnlyoqa r
bodyl ab 20 dan 5-0 miell liischngacvhma Qo1 r ia (
transport hodisalari natijasida jiddiy chigarishi mumkin. Shu sabablsalbiy
jarohatlar qayd etiladi va ularning hissiyotlarni bostirish va haydovchilik
taxminan 1, 35 mi | | itoanjir i boadd ii M }oa}kahilaﬁ_hgz
yakunlanadi. V.Vivol tomonindan 2006 texnologiyalar va tizimlar taklif etilgan N
yil da ol ib bor i |I-ga nhamdaardatjyotgagotiyceigan.y o 0 | ' N
transport hodisalarining 680 foizi inson Tadgiqotlar shun i|ﬁ< 0 (
omi | | ar i bilan bogodl holati, aviomabilning gtexyikd holatit ebl g a n
bodl i b, y ool har ak at havosharoiti, saydovchining harakteoi sah i r i s
uchun b u omi |l Il arni yohd pwrc hioléargminng h mavj ud
zarurligi taodokidlangar r[ex]s.i ga tabdsir gi |l uv

Stressd bu tashgi muhit talablari hisoblanadi. Ushbu omillar haydovchining
bilan insonning ichkidiggaur gnlaarkiazo @grat asseizd a gai
o6zaro taodsir natijagdadida yuzaga kel uvchi
jismoniy yoki psi xol o4dabkyotlarz otahlili g iasodida,
holatidir. Haydovchi stressid  bu haydovchi stressinkamaytirish va tiklash
avtomobil boshgarish jarayonida yuzaga boo6yi cha takIlif gi linga
kel uvchi s t hagdewhninly o 6 | tahld ,gilindik Olimlar bu texnologiyalar
transport Vvositas-i, ughdoifdga ajratiladia t i vV a atrof
muhitdagi o6zgar i shl at.g@gohlagnarwehibdirish éizgnllari y
resurslarni  ishga solish salohiyatini 7 haydovchining fiziologik holatidan
bildiradi. xabardorligini oshirish orqgali diggatini
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kuchaytiadi va avtohalokatlarning oldini
olishga xizmat qgiladi.

2. Haydovchiga yordam beruvchi
tizimlar i murakkab haydash sharoitlarida
yogyodboériq kodbrsatib,
yordam beradi.

3. Mubhitni yumshatuvchi
(tinchlantiruvchi) texnologiyalari tashqi
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garorl ar gabul gilinish
mumkin boolib, bu hol at
xavfli ogibatlarga olib keladi [3].

Yool harakati xavfsi:
bahydoychrangai mimddmsyt as hqe
uni ng sogo6ligodiga ham
koorsatadi . Kompi er vV a

tomonidan 1995 vyilda olib borilgan

muhitdagi o 6 zgar i shl ar s atbaadbdiigoyuamga madl umotl a

keladigan stressni kamaytirishga yordam
beradi.
Bunday holat avtomobil sanoatida

muddat davomida  stress  holatida
avtomobil boshgarish holati gipertoniya
(yugori gon bosimi) va boshqa strdsan

yool harakat. xavf silkddgaliing tkaaGsmai I nlliakslhar v a x
ehtimoliy yod | transport h o daragda | oghiradlii [4].s20281 yilda sodir

kamaytirishga  qaratilgan  texnologik

bo6 | g arangport hodisalarining tahlili

yangiliklarni yaratishgat ur t ki b o 6 1-jativalda[kdtifilgan.

Haydovchi stressi not od6dgor i yoki xat ol

Yool transpsabablar®p di sal ar i
2023 yilda YTH ulushi Izoh

1-jadval

Diggatning susayishi 21.4% Mobil telefondan foydalanish,
charchoq
Stress va emotsional 16.8% Oi laviy, i sh bi
zoo6riqi st muammolar
Giyohvandlik/alkogol 10.5% Ruhiy holatni izdan chigadi
Texnik nosozlik 11.2% Haydovchidartashgari omil
Tezlikni oshirish 24.3% Asosanhissiy begarorlikholatida

Haydovchi stressid murakkab

y ool muhiti vV a d i n aaaridh qobikyatigao tergy h yoKki i ukdan

topshiriglari natijasida yuzaga keladigan
keng targalgan holatdir [5]. Matthews
tomonidan ishlab chigilga®river Stress
Inventory str essni besh
o6l chaydi [6]:

chigadi [7]. Agliy ish yuklamasi insonning

oshganida, kudh stress holatlari yuzaga
keladi.

ZP1 XABARNOMASI

Stress, odatda, xavotir kabi aniq
enyotsiyalarabilain &dcith@i [8]. Psixologik )
nuqtayi nazardan, stress darajasi insonning

1. Tajovuzkorlik, kognitiv va perseptiv xususiyatlari bilan
2. Haydovchilikdan noroiik, chambarchas bogoliq [ 9]
3. Xavfni kuzatish, dunyo hagidagi icki tasavvurga ega
4. Charchoqga moyillik, bodélishadi, bu tasavy
5. Hayajon izlash. almashinuvi va xotira jarayonlari orgali
Haydovchi stressi ovagamigahit amwsmki n.
etuvchi omillar. Stres® bu ko o6pchi | i Skhuabilan birga, stress har doim
tani sh bodél gan, a mmahama salby | tajoba beenasi | Streshni
gi yin bodl gan t ushuiiekat (fopdatissbessys vafidn ssamr e s s 0
tomonidan jismoniy, ruhiy yoki emotsional (sal biy stress) sheb ik
zobr i gi sh hol at.i si f amunkin. n a@®elyo n  daomoénidand i ;
bu holat real yoki subyektiv talablarga t aér i f | avstgeasd i leiksgonni
javoban resurslarni safarbar etish orqgali faoliyatga undovchi, motivatsiyani
ularga moslashishga urinishdan kelib oshi ruvechi i ] disresgd st res
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bu insonning moslashish qobiliyatidan dar aj asi tirbandidga k kam
ortiq bool gan, sal bipismatanyahahai yygamrigabc
keltiruvchi va demotivatsani Yool ning kengl i gi h
kuchaytiruvchi stressdir. ekologik omil hisoblanadd tor va egr
Tadgiqot doirasida haydovchi bugrii yodll arda harakat
stressid bu haydash | ar aywshaddem aqbyt guklgntanii sezilarli
garorl ar gabul gi | i sshiradiy Ghuningdek,06 yombno diave n g
susayishiga ( chal goishadojtida aavtambbil koshigaaishi baann
yuqori talablar yoki salbiy emotsiyalar yugori darajada eo0tibor
bil an bogdéliq inadi.at oldt baydovdhining kadnitvi yoklamasini
Stress dar aj al ayanaglaa kuchaytiradd sMasalan, kuchli

koorsatuvchi omillar yomglhi c ha.yols hbu usmtaanr h (
uchun asosiyomillar o 6 r t ajriatitdic f aglao6r i nuvchanli k) sharoit

1. Haydovchining jismoniy va ruhiy va quyoshli obhavoga nisbatan ancha
holati; murakkab va stressli lablanadi. Okhavo

2. YoO6l wva transport qamicrhialdstkaryomdmar ibodl s a,

3. Avtomobilning texnik holati ish yuklamasi shunchalik ortadi. -_—

4. Tashaqi tadbal dgart uwdchiRimini-Doering tomonidan 2001 (f)
omillar. yilda tomonidan olib borilgan tadgiqotda, <E

Haydash jarayoni t bméduazl da hajyuddaas h shazit
keskin harakatlar yoki zudlik bilan qarorlar ~ model gilinib, stress va charchoq darajasini

gabul qilishni talab qgiladi. Masalan, baholashuchun foydalanilgan. Tadgiqot

ol dingi avtomobi l tnoad si g tad aanr i tsehzdn'igilncié%ai
kamaytirganida, haydovchi favqulodda (yaodni past kodrinu h
tormoz qool |l ashga ma jhdydovchi Bteessihi aghiruychi Bruaillarklaan bm:
kutilmagan vaziyatlar haydovchida biri sifatida garalishi mumkin.

goor quyv, havotir vV a Y((ﬂé/lfovchhiislsairniesa<ayr
kuchaytiradi. Natijada, ularning jismoniy haydovchiga yordam berishi mumkid

va ruhiy stress darajasi oshadi. masal an, y ool koodr s t I

Haydovchining qobiliyatid bu yoki yaginlashib kelayotgan xavf hagida
uning haydovchilik tajribasi va ogohlantirish orqgal |>< Y

kooni kmal ar i bil an balygovahmhada. kORumakil gas ha
haydovchilikd bu hissiyotlar, ruhiy holat yuklamasini kamaytiradi. Birog, ayrim
va aynigsa favqulodda  holatlarni y o6l ovchil ar stressnplng

boshgarish booyi cha ydarishhmumkina ol @atvieihi i @lrla¥h a
gi l adigan faol i yat di davomidah haydovchipaa fpofdam belish G=24i
haydovchil ar 06zini qgrouwnlida yabvbgghayegwokboodl i s
ishonchsiz his gilishi mumkin. Bunday  yuqori stressli vaziyatlarda ular jim
haydovchilar haydashdagi jismoniya bodlishl ar. maqgsadga m
psixologik t o6si gl aronigcha oyoz yokiisshbat haydovechinimg
kooproq kuch sarfl asllgaqmaj burStrdassmia lagiggabha d id 1 .

[10]. usullai. Haydovchining stress darajasini
Haydovchi stressining muhit bilan aniq o060l chash, turl i h a

b o g 6 | Hagdovchi  stressi  nafaqat bu darajadagi o6zgarish

haydovchining individual xususiyatlari tahlil gilish uchun bir gator mezonlar taklif

bilan, balki haydash muhiti bilan ham et i | gan h amd a amal i yot ¢

bevosita [eseghaltomprddarr . UmMlman olganda, zamonaviy

2000 yilda olib bor gavomobasdziki spooatidamdqmachilaro 6 r a

y ool vV a transport tooomonmlldasnhakengltacqmrotltlean

haydovchi stress darajasiga sezilarli asosiy yondashuvwnavjud. Quyidagi 2-

daraj ada tadsir k o fadvaba thaydovchi stressinh aniglsida

tirbandli k yuqori b o foyldajaailadigan anétddlar&keltidlgan. st r e s s
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Haydovchilardagi sress omillari
Stress omili Misollar

Haydovchining jismoniy Uyqusi zI|l i k, c¢charchoqg haydas
va ruhiy holati
Yool va traEgtbugri, tor yoollar; tirba
Transport vositasi holati Dvigatelning nosozligi; mashinaning baland shovqini
Tashqgi chal Avtomobildagi yoo6lovchilar;
omillar aglli ilovalar (navigatsiya signal va xabarlari
Ob-havo sharoiti Past kodérinuvchanli k, sirpa
Yool harakat. x daydowhi stressgdarajasimi aaniglash va
haydovchilik faoliyatining muvaffagiyatli o6l chashda qodél |l aniladi.
amalga oshirilishi haydovchining diqqat, Agar stress darajasi yuqori ekani

ruhiy barqarorlik va stressga bardoshlilik  aniglansahaydovchini bezata gilmasdan

darajasiga

bevosita stbhog®dmig. kalkkayt iyriilsih(?)a [

dunyoda mi | | -iramspdrta b muhitgio @nchlantiruvchi tizim ishga

hodisalari yuz beradi, ulamg 20 30% tushiriladi. MasalanFaurecia Automobile <
psixologik omillar, xususan, stress, Seating kompaniyasining Innovation
diggatning pasayishi, uyqu Europe tomonidan aglli avtomobil
yetishmovchiligi va tashvishli holatlar o0r i ndi lgagdovchi stressini O
bilan bogoliqg[l1]. kamaytiruvchi yechim sifatida taklif

Stressni  kamaytirishga qaratilgan et i | gan. Bu tizim aé or
tizimlar ishlab chigishdahaydovchining i ntegratsiyal ashgan 00
agliy va jismoniy yuklamasini samarali fiziologik holatini {a o]
kamaytirsheng muhim jihat hisoblanadi. va kuzatadi Maxsus algoritm yordamida

Bugungi kunda odamlar yanada nafas olish va yurak urish chastotteshlil

sogol om vV a baxt | i gilintby haydsvbhiningt seresg damajasi va
izlamoqda. Haydovchi stressini energiya holati aniglanadi.

kamaytiruvchi texnologiyalar nafaggto 06 | Tizim avtomobilga haydovchini
harakati xavfsizligini oshiragdi balki bezovta qilmasdanbirlashtiriigan. Agar

haydovchil ar vV a y o0 didino haydovchi aynqori stresh tholatida

yoqimli safar  muhitini yaratish ekanini aniqgl asa, ofeJ i T

imkoniyatini beradi.
Yaqin orada,

ZP| XAB

massaj va issiq shamollatighnksiyalari —

haydovchi  yoki ishga tushib, haydovchini tinchlantiradi.

yoo6lovchilarning s a y 0 h a Bundahdashgarudilea terdpiyasi

ol ishini t aadllini strdssmiy d i hgna rhaydovchi stressini  kamaytirishda
aniglovchi va kamaytiruvchi avtomobil samarali usullardan biri sifatida tan
tizimlari keng ommalashishi kutilmoqda. olingan. Yoqimli musigalarni tinglash
Atrof-muhitni tinchlantirishd bu tirbandlik  holatida  yurak  urishini
haydovchining  fiziologik stressini pasaytiradi va tsessni kamaytiradi.

kamaytirishga qaratilgan terapiya singari Haydovchining shaxsini aniglay oladigan

tizim bod6l i b,

avt omo-bi | va i individudla gnusigiya tdidgaf mos

mu hi t sharoi tl ar i ni musigalargia tarilaydigans laqglli onusea | i
amalga oshiriladi. Haydovchi stressini  pleyer haydovchi stressini kamaytirishga
aniql ash u ¢ h ufimiglogik k o oyprdam ddnaali.

sensorlaryordamida hagiovchining ruhiy Hozirgi kunda yodél |l al
va jismoniy holati monitoring gilinadi stress holatini yaxshilash uchun iigh
Keyinchalik, signalni gayta ishlash va nojodéya tabsir.i kam boc¢

mashinaviy

oO0rgani sfhoydaallagmirsii mhagqdadga mu
40



2025-yil S 2

(Crocus sativus) gadimdan tinchlantiruvchi
va xotirani mustahkamlovchi tabiiy vosita
sifatida tanilgan. Zamonaviy fitoterapiya
va nevropsixologiya sohalarida uning
tarkibidagi faol komponentlar stressni
kamaytirish, diggatni oshirish va umumiy
psixofiziologik holatni
bargarorlashtirishda muhim vosita sifatida
o6rganil mogda [ 12].
Zaofaron

tar ki bida

ISSN: 3064966 (&
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transport sohasi uchun muhim deb
koorsatadi [16].

Haydash davomida inson miyasi
turli sensor axborotlarni bir vaqtda gabul
giladi. Agliy charchoq yoki dashvish bu
jarayonl arni sekinl ashi
I stedmol i orqgal.i ed0tibo
axborot  tahlilini  tezlashtirish  va
xatoliklarni kamaytirish mumkin [17].
Thshgi muhitdagi hstress omillar

biologik faol moddal g i médwajnadd i kooly ddl ulsdmr
asab tizi dantgad g 6 0i6 g oapdévshinr emotsional jihatdan izdan
kodérsatadi[13]. Z a 0 f ehigaradi. Safeanak mdddadising &ABA S | vy
komponentlar: (gammaaminobutirik kislota)

- Krosin 7 antioksidant xususiyatga
ega, xotirani kuchaytiradi;

- Safranai ser ot oni nni
antidepressant va anksiolitik (tashvishni
kamaytiruvchi)

- Pikrokrosin T tinchlantiruvchi,
kayfiyatni
Ushbu moddalarning miya

neyrotransmitterlar.
orqgal. zaodfaron
muvozanatga keltirishda ishtirok etadi. Bu

esa haydovchilar kabi yuqori
kontsentratsiyai talab qiluvchi kasb
egal arida
bildiradi.

S.Akhondzadeh tomonidan 2005
yil da oot kazil gan

zaobdbf ar on ekstrakt.i

retseptorl ariga tabdsiri

bargarorlashtirishi aniglangan[18].

koopdyydowadhi |l ar da t=bi i
taodosir.i k am bool g

t a 0 s i rfoydalan@hnsica t asakiy ;afzalligi 7
haydovchini vah stiegso i ay

yaxs hi | ov dérajasini begatai ravighala pasgyairadi

Olib borilgan tadgiqotlar
z D6 flamonodongr ochaydadws i l

ma r ka gamarali tabsyavbsita sifatza smmessni

kamaytirish,  diggatni  oshirish  va
avtomobil boshqgaruviifatini yaxshilashga
yordam berishini ko{rsa

go ol | ani stiansport sshasmkodinmali,iugoq masofali m

haydovchilar va kuchli psixik bosim ostida <
ishlovchi shaxslarga quyidagicha tavsiya

ktilishi minikin. t adgi qot da <
yengadf avan odgdxichagli. t

darajadagi depressiyaga garshi samarali mahsulotlar ishlab chigarish (choy,
tabsir kodor satgani &apsulp)l angan. 40 naf a
berorda 6 hafta davomi da Hayddvdhimngao profilakfik targda
dozada beril gan b ozbéd @ fbar o nHa mit letbano | i n i a\
Depression Rating Scal Kehkgproo g at kkiocéhllaamdia g i
50% ga kamaygan [14]. tadgiqgotlar o6t kazish (e

A.Lopresti tomonidan 2014 yilda

hayot sharoitida).

zadfaronning xotira va Taihdgdtl ga tsa®wsniri nkobd
o6rgani b, 16 hafta Cdoaus o sativdsa ( z&R® f amwgo n) 00z
dozadagi ekstrdk ishlatigan guruhda tinchlantiruvchi, edtib
diggat markazlashuvi va  kognitiv ruhiy  holatni  muvozanatlashtiruvchi
vazifalarni bajarishdagi aniglik oshganini  xususiyatlari orgali haydovchilar
aniglashdi [15]. 2020 vyilda Ironda salomatligiga i jobivy t
o6t kazil gan eksper i mednatbdiay o tplraorf e stsa o Iniall i a
haydovchil ar or asi datarkibidagif safranah krosst kalb nfaol i

stress darajasini 30% ga kamaytirgan, moddala stressni kamaytirishi, yurak
haydatdagi xatoliklar esa 23% ga urishi va diggatni bargarorlashtirishda
gisgargan. Bu holat Crocus sativusni yordam berishi isbotlangan. Shu bois,

stressga qarshi dori vositasi sifatida z ad6f ar onni haydovchil ar
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psixofiziologik  holatini  boshqgarishda
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gool l ash imkoniyatl ar26l. juda kengdir.
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UDK: 631.3.06
KOMBINATSIYALASHGAN MASHINA NING TUPROQ MAYDALAGIC H
DI AMETRI NI | SHLOV BERI SH CHUQURLI GI GA BOG6 L

Abdumannopov Abdullo Maxamadsolio @ 6 | i
texnika fanlari falsafa doktori
Andijon gishloq » jaligi va agrotexnologiyalar instituti

Mamadaliev Ziyotali Qaxoralio@ 6 | i
tayanch doktorant
Andijon gishloq » jaligi va agrotexnologiyalar instituti
E-mail: aabdullo1993@mail.ru

Ushbu magolada amaliyotda mavjud kombinatsiyalashgan mashiod@aitadigan
tuprog maydal agich ish organining taxlil} n a
bo Igan parametrlaro @anilib, uning diametrini ishlov befis c huqur |l i gi ga<lbog

o r@anilgan.
Kalit so dar. Kombinatsiyalashgan mashina, tuprog maydalagich, trubali tuproz

maydal agi ch, ponasi mon, s e g me o dyoysimom pahja, , | a
tekislagich, egat ochgich, tayanch goé6il d ak
1 H Odzdzts 2 MlsOls j ) toj L zdzlsOlIs j 0dzOdzd L O B 1S

ftoddsj dgv j d3ssé s o MtsMmisOoe j CtsdsB dded tetso O dzdats 2 d
Colsster j By dzs dMfsdzL 859 O BIYHE t©wWHONR] H C
LOadmMddissmisd tsls cdzzeddzr tBKOBBISE .
sdzsjue’ j MmedsEOddadeso OdzdzOW  BON d dzO, d L dsj A k
dL 3 dzydlsj dz ctelzdzls©, CtsdzzmdzOY HtetsB d dz¢ O, MJeLId3J C
9" Qo dzd o Olsj dz, ItwOd" j § ¢ OIjdz, BfBteds 2 ¢ Oég :
In this article, as a result of the analysis of the workilggnent of a soil crusher used
in a combined machine in practice, the parameters that can be used between the rows-e&=a
garden are studied, and its diameter is also studied depending on the depth of processing.D_
Keywords: Combined machine, soil crusher, tubular soil crusher, cone crusheN
segment, tube, plank, toothed roller, planer, leveler, trencher, support roller. —

™
Kirish traktorlarning tuproqgagqe
Dalaga mashinaning Kkiritilishini kamayadi.

kamaytirish magqgsadida, bir yurishdar bi Adabiyotlar taxlil i

nechta texnologik jarayonlarni bajara Kombinatsiyalashgan  mashinalar

oladigan kombinatsiyalashtirilgan tarkibida @ l@aniladigan tuproq

mashinalardan foydalanish odp keladi. maydal agich va goal t ak mc

Agregatlarning daladano tishlar sonini sodda tuzilgan dI&higa qgaramay

kamayi s hi hi sobi ga typyogqal ighldov  berishdar muhino dn a

boshga xarajatlarni kamaytirish, tuproqga egallaydi va ish jarayonida ishlov berilgan
ishlov berish sifatini gxshilash hamda gatlam yuzasii maydalanishi, tekislanishi
undagi namlikni saglab qolish, ekinlar va talab  darajasida  zichlanishini
urugoéloadr inmaqti da ekitbrabmgnygeds [ 1, 2, 3].
undirib olish imkonini beradi. Shu bilan Tuproq sharoiti va uning fizik
birga Jrlarga k o mrhexamik txssusyatldria Bamdaa tadqgigot
mashinalar  bilan ishlov berilganda  maqgsadidan kelib  chiggan holda
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kombinatsiyalashgan = mashina  uchun energetik k rdatkichlarini inobatga olish

gdéaltakmol a I sh or kaknl ar ni ng turl ari
tanlanadi. Shu sababdan ham, b

Kombinatsiyalashgan mashinalar  oralarini ekin ekishga tayyorlashda
tarkibida tishli, halgaishli, plankali, galtakmola  ish  organini  tadqgigot
trubali, rezinaponasimon va segmentli magsadidan kelib chiggan holda turini
tuprog maydal agi ch vtnlaghdva luriing lpareonktidating atakla n
keng foydalanib kelinmoqda [4, 5, 6]. dolzarb muammolardan biri hisoblanadi.

Yugorida o tkazilgan taxlillar Metodologiya.Bogo6 qgat or or a
ko rinib turubdiki, konbinatsiyalashgan kam energiya sariflab ish sifati agrotexnik
mashinalar tarkibidagi tuproq talablari  darajasida  ekin  ekishga
maydalagichlarning turini tanlashda ularni  t ayyor | as hni tadminl a
ishlash sharoiti, g léash joyi, xududning kombinatsiyalashgan mashinaningsh
tabiiy-iglim sharoitlari, ishlov beriladigan organlarini  ramada texnologik ish
tuprogning fizikmexanik va texnologik jarayonlarni  bajarilishi ketmé&etligiga
xossalari, tuproqgga ishlov berishga ~mos ravishda joylashish konstrutsiyasi
go yiladigan agrotexnika talablari va yaratildi (2:-rasm) [#9] (7)

~
I (SR ;N
” NI |
\' /1 2
Y
o — ’} ‘ 5 s <
. ) m
L <
EAVIA I a7
9\
EAALZANAS N
l-rasm.Bog6 qator oralarni ekin ekishga tayyc
mashinaning konstruktiv sxemasi
1-t iliguinshatgich; Zama; 3o @yoysimon panja;4g 6 al t ak mo | a ;
5- tekislagich; éegat ochgich;7t ayanch go6i |l dir ak.

Bogd qgator or al a rtaproq neaykdalagich eldébiatmladg. @ichoqli

tayyorlovchi kombinasiyalashgan plastinal arning bir n e

mashinani tuproqg maydalagich ish organi masofada biro @gda janlanadi. tuproq
sifatida disk shaklidagi plastina va uning  maydalagich ish organi seksiyasi mashina
aylanasi byl ab madl um bur amhasiga ikki somenidabiatutkichlar bilan
o ratilgan kesuvchi tishli pichoqglardan maxkamlanadi. Uning &rinishi 2-rasmda
tashkil topgan (keyingio inda matinda keltirilgan.
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2rasm.Bogd6é6 qgator oralarni ekin eki sraghmant ayyor |
tuproq maydalagich ish organing lo iinishi

1-pichoglik plastinalarnharakatlanish chuqurligird Zgartiruvchi ustun, -3eksiyani
mas hina r amasi g a-tighlopghiod, 4 disk shaklidaguptaktinagshag 3

Tuprog maydalagichning asosly  plastinalarning oraliq masofasi kiradi. U)
parametrlariga  seksiyasining qgamrov Tupr o maydal agi ch @ g ¢
kengligi, disk shaklidagi plastinaning tuprogoi ga botib yz a
diametri, kesaklarni kesib maydalovchi  kesaklarin maydalash texnologik
pichoglarining balandligi va ularning jarayonlarini  bajarishda asosiy ishchi
charxlanish burchaklari hamda pichoqli organlardan biri hisoblanadi -{&sm).

JIZPI XABARNO

. T
b [
1 b dp 2|

3-rasm. Tuproqg maydalagichning sxemasi
b seksiya eni; bi pichoqgli plastinalar orasidagi masofa;-dlisk shaklidagi plastinaning
diametri;l, T pichoglarining balandligi; B, - pichoglarining charxlanish burchaklari

Taxlil va natijalar Kesak maydalagich seksiyasi ishlov

Tuprog maydalagich parametrlarini ber i |l gan tuproq gqgat !l ami
asoslashda uning shakli va parametrlari kesaklarni talab darajasida maydalab va
tuproq qatlami hamda  kesaklarni  tuproqgga botib sifatli uvalashi kerak.
maydalash  sharoiti  butun  kengligi Tuproq maydalagich talab darajasida

bo yicha bir xil, pichoglari tuproq ishlashi uchun kesaklar uning pichoq
zarralari, kesakl| ar g guzasii Ko yitha 6 siipanib e keaildan, de g a
shartni gabul qilamiz. Shartga k &, yanchilgan va uvalangambishi kerak.
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Mavjud kombinatsiyalashgan
mashinalarda @ lanilayotgan tuproq
maydalagich va galtakmola ish organlari
mashinaning kamrov kengligi obficha
yaxlit bitta qilib tayyorlangan, shu
sababdan tuproeplefining turlicha lo Iéshi
hisobiga ishlov berish jarayoning sifatiga
sal bi yordatad wituprogia ishlov
berishga q yiladigan agrotexnika talablari
to laligicha bajarilmaydi.
Kombinatsiyalashgan mashina tuproq
maydalagich ish organiningarametrlarini
asoslashda ushbu kamchilikni bartaraf
etish magsadida mashina kengligi ficha
bo l&klarga ajratilgan (seksiyali) holda
tuproq relefiga moslashuchan qilib
tayyorlanishi hisobga olinadi.

Disk shaklidagi pichoqli plastinani
diametri aniglash uchun uni ishlov
beri shda kesak
jarayonidan foydalanib aniglaymiz. Uning

bi l

ISSN: 306@966 (&
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sxemasi Sasmda keltirilgan. Pichoqli
plastinani diametri mumkin gadar minimal
giymatga ega ®l&hi kerak, chunki
metalxajimdorligi kamroqg & I&shi talalab
etiladi. Shundan kelib chigib pichoqli
plastinani diametrini aniglashda uning
minimal radiusini aniglash talab etiladi.

Sxemadan 4-rasm) foydalanib
plastinaning diametri radiusini quyidagi
tenglik bilan ifadalaymiz

Mmin(1- COS) - hy =1 (1+cosd) +hy- hy,
1)

bundari kesakning radiusi, nmy;

i Pichogli plastinaning tuproqqga botish

chuqurligi, m;h, i kesakning tuprogga

botish chuqurligi, mfiT Pichoqli

plastinaning tuproq tayanch nuqgtasidan

kesakning biringhi kontakt nugt sigacr}]a

43 I@an yO)}i c?ra%iaabirbdrcﬂa%, fad

4-rasm. Pichogli plastinani diametrini aniglash sxemasi

(1) ifodadan quyidagi natijaga ega
bo lamiz
_rl(d+cosd)+h - h
1- cod ’
,d _1+cosd
2 1-cod
ekanligini inobatga olib, quyidagiga ega
bo lamiz

(2)

min

ctg va UO0ls+ (i

46

rmin:rg®t92 (/.fn+jm)+ hl' hz i
2 1- cosfy*+/ )
3)

r« =50 mm, h;y = 0,1 mm, h, = 10 mm,
(is = 33, (in = 48 qgiymatlarida Pichoqli
plastinaning kichik radiusi 175.23 mga
teng o &di. 5rasmda tuproq
maydalagichning radiusini ishlov berish
chuqurligiga

JIZP1 XABARNOMASI
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0,15

/

0,05

Srasm. Tupr oq

Ushbu tuproq maydalagich
radiusini  tanlash  gafigidan okinib
turibdiki ish organning tuprogga botish
chuqurligi ortishi uning radiusini ham
ortishi bilan izoxlash mumkin.

Xulosa.

Taklif etilayotgan mashinaning
birinchi gatorida yumshatgich ish organlari
joylashganini inobatga olgan holda tuproq
mashdalagichnig kichik diametri
d=2ER2L175. 23 i3 5tashkl 6
etmoqda.
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Avt omobil |l arga bo@l ga nxaviladgning ko mayishgga aitr t i s
kel mogda v a-trabsport boslisalarigirg dkfiayishiga sababdilé mo g d a-. Y o
transport hodisalarida omon qolish ehtimolini oshirish uchun tez yordam xizmatining yetib

borish vagtini gisqartirish muhim ahamiyatga egao® bu hali ham dolzarb va murakkab ===
vazifa bodalib gol moqgda. Ushbu maqol ada s 0 i
foydal angan hol da, kuzatuv k-aranspmrtamdisala(irﬂjcm)

avtomatik aniglovchi kompyuterdkidsh tizimi tagdim etiladi.

hi
al

neyron tarmog, CNN 2

Kalit so Zdar: Kompyuter lo rish, chuqur o @anish,
klassifikatori, SMTP protokoli.

t OmMskzh d2 MmMftes dzO OolssdisBddzd ko j dzquqa%;su’
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1dz|zsts§13°i><tss

sdzs yj o' j sfipdge @:sj tedetsy L tej dzd
s ZOMdndAHIsste CNN, 1 toslstsCtsdz SMTP

Increasingautomobiledemandhas increasedtraffic hazards leadingto more road
accidentsReducing emergency response time is essential to increase survival probabilityyn
road accidents. It remains, however, a challenging task. This paper presents a computet
vision based system that automatically detects road accidents from CCTV footage usi-ng,
machine learning and deep learning algorithms.

Keywords: Computer Vision, Deep Learning, Neural Network, CNN classifier,

SMTP protocol

Introduction

Every year the |lives of
approximately 1.3 million people are cut
short as a result of a road traffic crash.
Between 20 and 50 million more people

The goal of traffic accident detection is to
reduce response time and ensure that
medical attention is provided to those who
need it as quickly as possible.

There are several methods used for

suffer nonfatal injuries, with many traffic accident detection. One of the most
incurring a disability as a result of their common methods is video surveillance.
injury [8]. With the increasén population Video cameras can be placed at

and number of vehicles on the road, it has
become more important than ever to
develop effective methods for detecting
accidents and responding to them quickly.
48

intersections or other areas thi high
traffic volume to detect accidents. When
an accident occurs, the cameras can send
an alert to emergency services or other
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relevant parties. This method has been
proven to be effective in detecting
accidents quickly and accurately.

However, despite the numerous
measures being taken to upsurge road
monitoring technologies such as CCTV
cameras at the intersection of roads [2]
and radars commonly placed on highways
that capture the instances of ogpreeding
cars [3][5] , many lives a lost due to
lack of timely accidental reports [1] which
results in delayed medical assistance given
to the victims. Current traffic management
technologies heavily rely on human
perception of the footage that was
captured. This takes a substantial amount
of effort from the point of view of the
human operators and does not support any
reattime feedback to spontaneous events.

The field of vehicular accident
detection has become one of the most
prevalent uses of computer vision [7] to
provide firstaid ontime, without the need
for a human operator to monitor an event.
In India, CNN for accident detection is
gaining popularity due to the increasing
number of accidents on roads. The
technology can be used to monitor high
traffic areas, such as intersectioasd
highways, and quickly detect any
accidents that occur. By doing so,
emergency services can be dispatched to
the scene faster, potentially reducing the
severity of injuries and saving lives.

Generally, the research in the area
of Accident Detection fagses on
computer vision based and sensor based
models. There are few research
Publications which are discussing
multimodal accident detection, but these
have high computation overhead and
could be damaged during the accident.

The rest of the paper is omjaed
as: Section Il portrays various methods
proposed for accident detection. Section
[l depicts the short description of the
proposed accident detection framework.
Further, Section IV addresses the methods
used in CNN model for activation and
optimizaton. Analysis of the model is
briefed in Section V. The results are

49
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discussed in Section VI and conclusion is
elucidated in Section VII.

Related works

A. loT-based detection of vehicle
accident In 2023, Varsha Dange etal.[8]
proposed a model based on Internet of
Things and Cloud Connectivity which can
detect an accident of the vehicle and is
able to notify the nearby emergency
services about the accident. This system
comprises a microcontrollewith Wi-Fi
module, gas detection sensor, gyroscope
sensor, IR sensor, etc. The alerting system
iIs based on an application which notifies
the emergency services with the live
location of the accident.

B. Car crash detection using
ensemble deep learning andnultimodal
data from dashboard cameras

In 2021, Jae Gyeong Choi et al.
proposed a car crash detection system, 2
which is based on multiple classifiers that O
use both video and audio data from
dashboard cameras, and is validated using Z
a comparison with sirlg classifiers that D:
use video data or audio data only. Car
accident YouTube clips are used to <
validate this research. The experimental m
results indicated that the proposed car <
crash  detection system  performs
significantly better than single classifiers. ><
It is expected that the proposed car crash
detection system can be used as part of an

N

)
<

emergency road call service that
recognizes traffic accidents automatically
and allows immediate rescue after
transmission to emergency recovery
agencies.

C. Methodology ard Mobile
Application for Driver Behavior
Analysis and Accident Prevention

In 2019, Alexey Kashevnik et al.
presented a paper on methodology and
mobile application for driver monitoring,
analysis, and recommendations based on
detected unsafe driving behav for
accident prevention using a personal
smartphone. For  driver  behavior
monitoring, the smartphone's cameras and
built-in sensors (accelerometer, gyroscope,
GPS, and microphone) are used. A
developed methodology includes
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dangerous state classificatjodangerous
state detection, and a reference model. The
methodology supports the following
driver's  online  dangerous  states:
distraction and drowsiness as well as an
offline dangerous state related to a high
pulse rate. We implemented the system for
Android smartphones and evaluated it
with ten volunteers.

D. Detection of road accidents using
machine learning

In 2021, Bharath Kumar Metal.
proposed a system that is designed in such
a case that it detects when the accident
happens and it will be gone through. This
proposed system will gather appropriate
information from vehicles adjacent to each
other and procs the data with the help of
machine learning tools which are used to
detect possible accidents. Machine
learning techniques have given success in
differentiating abnormal behaviors from
normal behaviors. The system's main goal
is to examine the behaviowif the traffic
and consider vehicles that move
differently than the present traffic as a
road accident.

E. Trajectory Prediction Algorithm
Based on Deep Learning in Car Network
Collision Detection and Early Warning
System

In 2021, Rongxia Wang et al
proposed Trajectory Prediction Algorithm
Based on Deep Learning in Car Network
Collision Detection and Early Warning
System In this study, a method of early
warning is presented using a fuzzy
comprehensive  evaluation technique,
which evaluates the danger degrof the
target by comprehensively analyzing the

eExoes T
EX9SE
eExos
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targetos position,
distance, speed of the vehicle, and the time
of the collision. The proposed system can
iIssue early warning prompt information to
the driver in time and avoid cddion
accidents.

Short  description
detection framework

We propose a system that uses the
Convolution Neural Network (CNN)
classification model for accident detection.
CNN is a deep learning approach widely
used to solve complex problems. It
overcomes the limitations of traditional
machinelearning techniques and gives

on accident

more accurate results. The proposed
framework comprises certain phases
namely:  image/video  preprocessing,

accident detection (CNN model) and alert
systemaA. Video/ Image Prgrocessing:

This phase is responsible for
processing video data within the system.
Its main task is to read the video data and
extract individual image frames from the
video. In the context of accident detection,
this module plays a crucial role as it
allowsthe subsequent modules to analyze
each frame for the occurrence of an
accident. Video data can be encoded in
different formats or configurations, and for
the system to function properly, it requires
homogeneous data in a consistent format
and configuration The colour conversion
module addresses this issue by converting
the video data to the RGB format. RGB
(Red, Green, and Blue) is a commonly
used colour model in digital imaging
where each pixel is represented by the
intensities of these three primary oo

]
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Fig 1: CNN architecture
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There are various smart pir@ined
CNNs, these CNNs have the capability of
transfer learning as shown in fig 1. Ther
efore it just requires the training and
testing of datasets at its input layer. The
architecture of the networks differs in
terms of intenal layers and techniques
used [5]. The proposed model has 4
convolution layers. Each layer is followed
by a max pooling layer, which is
connected to a flattening layer. There are
then two dense layers connected by
successive dropouts of 0.5 and finally a
normalisation layer.

The use of CNN for accident
detection involves several steps. First, the
algorithm is trained on a large dataset of

Data Acguisition

Pre Procassor

Alert System

ISSN: 3064966
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images that represent different types of
accidents, such as collisions, pedestrians
being hit, or vehicles overturningThe
algorithm is then able to recognize these
patterns when presented with réate
footage from CCTV cameras. Each frame
of the video is run through the CNN model
that calculates the probability of an
accident in that frame.
C. Alert System

If the probability of accident is
greater than the thre shold then an alert
message is sent to the traffic management
officers and emergency services as shown
in Fig 2. The email is sent via the SMTP
protocol and it contains ¢hexact time and
location of the accident.

Alert
Message

]

SMTP Protoco

Processing model

Fig 2: Working of Alert System

METHODS IN CNN MODEL A.
Activation Functions A proper activation
function has a better ability to map data in
dimensions . When the network has linear
properties, the linear equation of the
function and its combination only have the
ability of linear expression, which will
make he multilayer of the network have
no meaning. An activation function is used
to increase the expression ability of a
neural network model, which can make the
deep neural network truly have the
significance of artificial intelligence.

1. ReLu (Rectified Linea
Unit)

The trendy activation function in
neural networks is the RelLu function,
which is a piecewise function. This
function is used for activation in the
convolution layers and the dense layers.

51

From the curve of this function, this
function will force te output to be zero if
the input value is less than or equal to
zero. Otherwise, it will make the output
value equal to the input value. The method
of directly forcing some data to be zero
can create a moderate sparse characteristic
to some extent. The Re function
provides a much faster computing rate.
Since Relu is unsaturated, there is no
gradient diffusion problem, unlike sigmoid
and tanh functions [5]. The equation of
this function is defined as: f(x) = max (0O,
X)

2. Softmax Function

The softmax is sed in the output
layer for the normalization. It is used to
compute probability distribution from a
vector of real numbers. The Softmax
function produces an output which is a

/Pl XABARNOMASI
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range of values between 0 and 1, with the
sum of the probabilities being equal 1.
The Softmax function [6] is computed
using the relationship:
" et
o3 = =
Zf:l e

B. Adam Optimizer

The major issue that has been
addressed most of the times in deep
learning is the optimization of model
performance along with the loss function

The mathematical formulation is
shown in EQs.

vi=PB1*xv—1 — (1 —B1) % g

se=PBaks_1 — (1 —Bo) x g2
v,

v St +E

w, + 1 =w, + Aw,

Aw, = —n * g,

Analysis of theaccident detection
model

A. Accuracy Calculation

Accuracy is a metric that generally
describes how the model performs across
all classes. In the proposed model we have
observed the highest validation accuracy
as 90% as shown in fig 3. While, in order

ISSN: 3064966
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value by tweaking the training model
epochs . In this model we use Adam
optimizer to achieve the same. This
algorithm calculates the exponential
weighted moving average of gradient and
then finds the square of the computed
gradient [7]. The above algorithrases
two parameters of decay, momentum as
well as adaptive learning rates, which
regulates the rate of decay of these
calibrated moving averages [8].

to testing the performance of the accident
detection model, the accuracy formula was
used as follows:

TP+TN

Accuracy = oo I TN+ FP+ FN

Where True Positive (TP) denotes
the number of real positives among the
predicted positives, and True Negative
(TN) denotes the number of real negagive
of the predicted negatives. Similarly, False
Negative (FN) denotes the number of real
positives among predicted negatives, and
False Positive (FP) denotes the number of <
real negatives among predicted positives. m
Therefore, accuracy  denotes the
proportion of images classified correctly
by CNN among all images [3].

RNOMASI
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10— validation accuracy

——— training accuracy
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Fig 3: Training and validation accuracy
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B. Loss function
In the proposed model Sparse
Categorical Crosentropy is used as a loss
function. It computes the cross entropy
loss between the labels and predictions.
Use this cross entropy loss function when

ISSN: 3064966
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there is two or more label classes fig 4.
We expect labsl to be provided as
integers. The mathematical formula is [4] :

output

Loss = — E vy - log ;
i—1

2.00

——— — validation loss |

1

——— training loss

175

150

L2517

T T T
0 5 10

T T T
15 20 25

Fig 4. Training and validation loss

Results and discussion

Our accident detection system has
been tested on a variety of weather
conditions such as sunny, cloudy, snow,
etc and also on night time video footage.
The results are shown in Fig. 5. As shown
in Fig. 5, whenever a frame is classified as
a positive casghe accident probability is

Acc:i;ient 99.84

,jr ;
(1=
y‘I W)

calculated. The threshold value is set to 95
and when the probability of accident is
more than this an alert message is sent
successfully to the user in the form of an
email. The model was able to identify
various accidentsike collision of moving
vehicles, accidents of parked vehicles,
accidents in street/ at intersections/ on
highways, etc.

Fig 5: Sample videos are tested using the model
53
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Conclusion

This paper was developed to
accurately detect the accidents from
CCTV footage quickly. One important
consideration in an accident detection
project is the tradeff between accuracy
and speed. While a highly accurate CNN
model may detect accidents moreaakly,
it may also require more computational
resources and take longer to process input
data. Therefore, it is important to balance
accuracy and speed based on the specific
needs of the paper. Overall, the proposed
CNN classification model for accident
detection has the potential to improve road
safety and reduce the human and
economic costs of traffic accidents by
automating the detection of accidents and
enabling faster emergency response. To
further this model can be enhanced in
future for identifying low many people
were in the accident.
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UDK: 631.3.02
YANGI KONSTRUKSIYADAGI ROTATSION KULT IVATOR SXEMASINI ISHLAB
CHIQISH

Ismoilov Mirjalol R o Zboy o 6lig 6
assisteno dituvchi

Yuldasheva Muhayyo Alimboyevna
assistend dituvchi

Qadirov Islom Rayimbergano 6lig 6
assisteno dituvchi
Abu Rayhon Beruniy nomidagi Urganch davlat universiteti

Ushbu magolada rotatsiashchi organini ramada joylashish sxemasini tahlil gilish ===
bo yicha tadgigot natijalari keltirilgan. Unda rotatsionishchi organni seksiyasiyada U)
joyl ashishi va tiadsits i k a & &Earantgkk,aosdgdedas. kuljvatorning
aylanadigan ishchi organi uchun keng gamrovli matematik model ishlab chiqitgéin b
yerga ishlov berish sifati va ish bargarorligioptimallashtirishga garatilganDinamik 2
parametrlarni birlashtirgan holda, model aylanadigan kultivatorlarni loyihalasho W@ast O
uchun asos yaratadi. Eksperimentaldmaotlar bilan tekshirish modelning tuproqqa ishlov
berish sifati va energiya samdmaligini aniq bashorat qgilish gobiliyatinick§atadi. Ushbu
tadgigot yuqori samarali aylanma kultivatorlarni loyihalash, pichoq geometriyasi va i
sharoitlarini optimallashtirish orgali energiya sarfini kamaytirish uchun gimmatli
tushunchalarni tagdintadi. <

Kalit so dar: rotatsion kultivatorlar, rama, joylashish sxemasi, tuproqga ishlovm
berish, energiya samaradorligi, matematik modellashtirish, pichoq georrieniriyas<
optimallashtirish, tuproq degtsiyasi, unumdorlikni saglash, gishlog jaligi bargaraligi.

| HOGdgs? MOk j fi]jHisOs dj dr tojL zd ks ORL o
Mmad o3 tcOMY sdztsy § ded W eslsOydtsdzdzts G 5 tcOB BYJjLG
fsLdydsddtetso Odzgd ] tslsOydtsddzsects OB YJ G 1S ts@_c:@d

&ZzO ftsCOL Olsj dzddetlffridagd.L o s dgji dzists G s, 9 MlsOls: tc
BOIlsj BBOIsdyj M OW dBsHjdz2 o9OMN O NM jetsmMY OB YLES
sflsddizdL Oyds COyd mMlse O sBtcOBBISC fsyoer z fi
HgdzOBd ud MEdj §OtOdjste” , disHY loz to ths@ dad>yj Isq st tetath
tetsls Oyd tsdzdz” m Ckdz' sdo Olsstetso . CCMmY J tod o34 dzls ©dz! dzC
M smMtse des M s ! Bs H j dzd Is 5 y dzts ftesedzsL qtetso Ols
L dzj odts1 WW jCIlsdo detsfls . [ O dzdzts j dMmimdzj Hiso Odzd | i
ftosj CIsdtcso D1 WW j Clsdo dzr n tetsls Oyd tsdedz” m Ckzdz |
G Istedd dzsf Ofglsj 2 d Mmdedy j dedvw 1 dzgj eetsf slstcj B
Emdztse d 2

sdzs yjor j tiyssowd s dadz j Ckdz sdo Olstster tc O BO,
sBtcOBBISCO fsysr, 1 dzj tec B mMEj ¢ lszhadeted]ls's,o Odgd l$ j A3
G Istedd dztsf Ofmlsj 2, 01 teOydw ftsyer , Mtsm tcOdzj
hMyjdz MEets atsLwW2Mmlse O

This article presents the results of a study analyzing the arrangement scheme of a
rotational working organ in a frame. It exsn@s the positioning of the rotational working
organ in the crossection and its impact on performance indicators. Additionally, the article
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develops a comprehensive mathematical model for the rotating working organ of a cultivator,
aimed at optimizing Hage quality and operational stability. By integrating dynamic
parameters, the model establishes a foundation for the design and application of rotary
cultivators. Experimental data validation demonstrates the @oddlility to accurately
predict tillagequality and energy efficiency. This research provides valuable insights for
designing higkefficiency rotary cultivators, optimizing blade geometry, and reducing energy
consumption through improved working conditions.

Key words: Rotary cultivators, framerrangement scheme, soil tillage, energy
efficiency, mathematical modeling, blade geometry optimization, soil aeration, productivity
preservation, agricultural sustainability.

Kirish maydalanishi namlikning  maqbul

KRT4 va KXU4A Kkultivatori giymatlarida 1618% o tkazilganda xam
mataviy eskirgan, 4gatorli o Igani agrotexnika talablariga otlig javob
uchun yugori quvvatli traktorlarga osib  bermaydi. Bundan tashqgari yana shuni
ishlatishning samarasiolénaydi chunki aytish lozimki, qatorlar orasi 90 sm
traktorning foydali ish koeffitsientidan bolganda 10 tagacha turli ishchi
to liy foydalanilmagani uchun yomlid organlarnio ratish orqali ishlov beriladi
sarfining lo @ayib ketishiga va traktor bu esa metallhajmdorlik va energiya
g iiraklari  bilan dala  wzasining xajmdorlikning ortishiga olib kelmoqgda

zichlanishiga, bu esa xosildorlikning [1].
pasayishiga olib kelmoqda. Tuprogning
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1-rasm. Kultivator ishchi gismlarini 90 sm gator oraligdga joylashtirish shabloni
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Muhokama va Natijalar

Ushbu (2rasm) kultivator [2]
konstruktsiyasi tahlil gilinganda bir gancha
texnologik va konstruktiv kamchiliklar
aniglandi. Eng avvalo, ishchi organlarning
chuqurlidari bir xil emas (30 mm dan 90
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mm gacha farglanadi), bu esa yer sathining
notekis ishlanishiga, ayrim joylarda tuproq
yetarlicha chuqur ishlanmasligiga sabab
bo l&di. Yerning teng ishlanishi uchun
ishchi organlar bir xil chuqurlikda
harakatlanishi lozim.
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2-rasm. 90 sm o Igan qator oralig iga rotatsion yulduzcha,o téglovchi va
chuqur yumshatuvchi tishlarni joylashtirish

Bundan tashqari, ishchi organlarning
joylashuvi simmetrik emas va ular
orasidagi masofalar (105 mm, 1260
mm) doimiy emas. Bu holat kultivatorning
harakatida tortish kuchining notekis
tagsimlanishiga va traktorning yonlama
og iéhiga olib kelishi mumkin. Aynigsa
markaziy qgismda joylashgan ishchi
organlar bilan yon tomondagi organlar
o rbasidagi oraligning tengsizligi
unumdorlikni pasaytiradi hamda yerning
bir xil chuqurlikda ishlanmasligiga sabab
bo ladi.

Shuningdek, ayrim ish¢horganlar juda
yaqin joylashgani bois, tuprogning ishchi
organlar orasida tigilib qolishi xavfi
mavjud. Bu holat ish jarayonida
kultivatorning teztez tozalanishini talab
giladi va natijada ishlov samaradorligi
pasayadi. Pichoq burchaklari ham aniq
ko dailmagan o ldb, ularning tuprogga

57

nisbatan nai 6rg @ rhatilishi energiya
sarfini oshiradi va sifatli ishlov berilishiga
to sginlik giladi.

Xulosa qilib aytganda, kultivatorning
mazkur konstruksiyasi bir gator muhim
texnologik talablarga javob bermaydi.

Ishchi organlarning chuqurliklari,
masofalari va burchaklari gaytao kib

chigilishi, ularning  joylashuvi esa
simmetrik  tarzda  optimallashtirilishi

lozim. Bu esa texnika unumdorligini
oshiradi va yerga sifatli ishlov berishni
ta@minlaydi. Quyidagi (3rasm) kultivator
[2] konstruksiyasini tahlil gilish natijasida
bir gator muhim kamchiliklar aniglandi.
Awvalo, ishchi organlarning joylashuvi
noto orgténlangan b ldb, ular orasidagi
masofalar (2030 mm, 90120 mm, 130
145 mm) birxil emas. Bu esa yer sathining
notekis ishlanishiga va unumdorlikning
pasayishiga olib keladi. Bundan tashqgari,
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baki ishchi organlar juda keskin burchak
ostida o rmatiigan Iold, bu holat
traktorning energiya sarfini oshiradi hamda
yerning optimal g dailmasligiga sabab

ISSN: 306@966 (&
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bo l&di. Rasmda ish chuqurliklari ham bir
xil emas (masalan, 60 mm dan 120 mm

gacha), bu esa yerning notekis ishlanishiga

olib keladi.

3-rasm. 90 sm o Igan qator oralig iga sferik disk, o glovchi va chuqur
yumshatuvchi tishlarni joylashtirish

Markaziy tirgovichga nisbatan
ishchi organlarning simmetrik
joylashtiriimaganligi ham tortish

kuchining notekis tagsimlanishiga olib
keladi va bu holat traktorning bargaror
harakatiga salbiy fair ko rgatadi.
Qovug a@lar va yon yordamchi ishchi
organlar orasidagi masofa ham bir xil
emas, bu esa ayrim joylarningo lig
ishlanmasligiga olib keladi. Shuningdek,
ishchi organlar orasida tuprogning tiqilib
golish xavfi mavjud b ld, bu umumiy
ishlov sifatini pasaytiradUmuman
olganda, mazkur kultivator
konstruktsiyasida ishchi  organlarning
joylashuvi,  chuqurliklari va o Zaro
masofalari texnologik talablargao ti
javob bermaydi hamda unumdorlikka
salbiy tasir ko datadi. Shu bois, ushbu
kamchiliklarni  bartaraf etish  uchun
konstruktivo zZparishlar Kiritilishi lozim.
Mazkur (4rasm) kultivator [2]
konstruksiyasi tahlil gilinganda bir nechta
muhim  kamchiliklar aniglandi. Eng
avvalo, ishchi organlar (tishli pichog)ar
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chuqurlik o yicha teng joylashtiriimagan,
bu esa yerning bir xilda ishlanmasligini va
baki gatlamlarning yetarlicha
yumshatilmasligini  keltirib  chigaradi.
Chuqurliklarning fargli b I&hi (40 mm
dan 160 mm gacha) yer tekisligining
buzilishiga, shuningek, texnika
bargarorligining kamayishiga olib keladi.
Shuningdek, ishchi organlarning
joylashuvi simmetrik b llnagan. Yon
tarafdagi tishlar 250 mm, BGalari esa 200
mm oralg ida joylashtiriigan b ld, bu
ularning  tuprogga bir  xil  @&ir
ko datmasligigasabab b ladi. Bu holat
kultivator harakatining 0 iShiga,
traktorning  yonlama  siljishiga va
unumdorlikning pasayishiga olib keladi.
Bundan tashqari, ishchi organlar orasidagi
masofalar juda katta (ayrim joylarda 250
mm gacha), bu esa tuprog qatlamining
tolly gamrab olinmasligiga va Ba
joylarning ishlovsiz golishiga sabab
bo l&di.

JIZP1 XABARNOMASI
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Markaziy gismda joylashgan ishchi
organlar bilan yon tomonlardagi organlar
o rbasidagi masofa keskin farglanadi, bu
esa tortish kuchining notekis
tagsimlanishiga olib keladi. Shuningdek,
ishchi organlar orasidagi bir xilobldnagan
masofalar natijasida tupgda tigilinch
yoki ortigcha o ghliglar hosil o I&hi
mumkin.

Xulosa qilib aytganda, mazkur
kultivator konstruksiyasida ishchi
organlarning chuqurliklari, joylashuvi va
masofalaridagi nomuvofigliklar samarali

va sifatli yer ishlovini téminlashga
to sginik qgiladi. Bu  kamchiliklarni
bartaraf etish uchun ishchi organlar

simmetrik, bir xil chuqurlikda va optimal
masofalarda joylashtirilishi lozim.

Ko chilik o tkazilgan iImiy:
tadqgigotlar natijasi tuprogga ishlov berish
uchun eng istigbolli gishlog ojéligi
mashinalariga rotatsion ishchi organlar
bilan jihozlangan tuprogga ishlov berish
mashinalari ekanligini tasdigladi [3]. Bu
agregatlarning passiv ishchi organlar bilan
jihozlangan agregatlarga nisbatan asosiy
afzalligi shundaki, ular kamroq energiya
talab giladi. Bunga rotor & rnishidagi
ishchi organlar tuprog gatlamini kesib yoki
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4-rasm. 90 sm lo I§an gator oralig iga pog @nalab yumshatish sxemasi

8
4

uzib olinish jarayoni bilan tmninlash

orgali  erishiladi. Bundan tashqari,
konstruksiyasining soddaligi, metall kam
ishlatilishi, chopiq agregati harakat
tezligining yugori ekalgi va ushbu

turdagi rotatsion ishchi organlar bilan
jihozlangan mashinaning ish
unumdorligining yuqori ekanligini
takidlash mumkin.

Rotatsion ishchi organlar bilan
jihozlangan mashinalar gishlog yaligida
yuqori tezlikda (15 km/soatgacha yoki
undan yugjori), ishlashga godir, buokgroq
hozirgi zamonaviy yuqori tezlk va
guvvatga ega dIgan traktorlar
energiyasidan o lig foydalanish
imkoniyatini beradi, shuningdek,
mavjudlariga nisbatan kam energiya
sarflaydi, soddaligi, ishonchliligi va ishchi

organlaining chidamliligi yuqori.
Rotatsion ishchi organlar tomonidan
tuprogning uvalanishi va deformatsiyasi
intensivligi asosan ularning harakat
traektoriyalarining turiga garab
belgilanadi.

Shunday qilib, qishlog jéligi

ekinlarini yetishtirishda energiyaejovchi
texnologiyalarga o tish sharoitida gator
oralariga ishlov berish uchun energiya
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sarfini kamaytiradigan va texnologik
jarayon sifatini yaxshilaydigan yerga
ishlov berish texnika vositalarini yaratish
va tadqiq etish dolzarb vazifa hisoblanadi.
Shu blan birga, minimal energiya sarfi

bilan tuprogni agrotexnika talablari
darajasida yuqori sifatli parchalanishi va
mulchalanishini téminlaydigan rotatsion

ishchi organlarni yaratish kerak.

Qishlog 1o jéligi ekinlari qgator
oralariga ishlov berish sifatinioshirish
usullaridan biri rotatsion turdagi ish
organlar  bilan  jihozlangan  chopiq
kultivatordan  foydalanish  hisoblanadi.
Dastlabki tadgiqotlar shuni ok&atdiki,
bunday ish organlar tuprogni parchashga
go yilgan agrotexnika talablariga javob
beradi, tuprogi yuqori sifatli maydalaydi
va begonao tfarni yo gotadi. Aynigsa,
ogib soz va torfli tuproglarda qator
oralig iga ishlov berishi samarali.

Rotatsion ish  organlari  bilan
jihozlangan tuproqga ishlov  berish
mashinalarida ishchi organlarning

tortishga garshgi passiv ishchi organlar
bilan jihozlangan tuprogga ishlov berish

mashinalariga qaraganda sezilarli darajada

kam.

Respublikamizda ilgari bajarilgan
tadqgigotlar natijalaridan kelib chiggan
holda shuni aytish mumkinki, yugorida
ko &atib o tdgan kamchilklarni qishloq
X0 jaligi ekinlari gator oralariga ishlov
berishda tuprogni barcha texnologik
jarayonlar (tuprogni kerakli chuqurlikka
yumshatish, ishlov berilgan gatlamni talab
darajasida maydalash, begona tfarni
yo @otish va pastki nam gatlamni yuqaig
chigarmasdan) bajaradigan ishchi
organlarni ishlab chigish oylé bilan
bartaraf etilishi mumkin. Qator oralariga
ishlov berishda bunday ishchi organlarni
go liash agregatlarni tortishga obigan
garshiligini kamaytirish hisobiga yogilio
sarfini kamaytirsh bilan birga ish unumini
oshirish, tuproqga ishlov berish sifatini
yaxshilash hamda unda o glangan
namlikni saglab qolish, gishloqoxélik
ekinlari hosilini 0 D vaqtida wy iShtirib
olish imkoniyatini beradi.

Ko vyilllk amaliyot shuni
ko gatadiki, pata gator oralarini ishlov
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ishchi organlar bilan
talablar qoniqarsiz bajariladi, tuprogni
kerakli darajada maydalash
tadminlanmaydi. K @ab tadgigotlar shuni

ko rsatdiki, tuprogga ishlov berish uchun

berishda mavjud

istigbolli  mashinalar rotatsion ishchi
organlar bilan jihozlangan asboblar
hisoblanadi. Ularning passiv  ishchi
organlar bilan solishtirganda asosiy

afzalligi shundaki, ular kamroq energiya
talab giladi. Bu rotatsion ishchi organlar
tomonidan tuproq gatlamini giralib
kesish  jarayoni orgali  eshiladi.
Shuningdek, konstruksiyaning soddaligi,
kichik metall istémoli va ushbu turdagi
rotatsion ishchi organlarning yuqori
unumdorligini ajratib b atish mumkin.

Eng oddiy qator orasiga ishlov
berish agregati- bu reaktiv ishchi
organlarga egagregat (5asm), bu erda
ishchi  organlarning aylanishi tuproq
garshiligi tasirida sodir o ladi.

Ishlov berish ishlov berish agregati
konstruksiyalarini  tahlil qilish  shuni
ko &atdiki, paxta oralarini rotatsion ishchi
organlar bilan ishlov berish va mision
ishchi organ oldigao matilgan ploskrezni
0 Dichiga olgan ishlov berish ishlov berish
agregati konstruksiyasi varianti yugori
sifatli ishlov berish ishlov berishni
tadminlash imkonini beradi.

Mexanizmga (qarab, eng Kkeng
targalgan aylanuvchi ishckiementlar faol
va passiv deb ajratilishi  mumkin.
Traktorning kardan valigi aylanuvchi
ishchi elementlarni harakatga keltiradi.
Traktor  tezligi  aylanuvchi  ishchi
elementlarning passivlik darajasini
belgilaydi. Ko glab vyillk amaliy tajriba
shuni lo atadki, hozirgi ishlatilayotgan
tanasi tegishli tuprogni tayyorlashni
taminlamaydi va paxta gatorlari uchun
talablarni bajarishga javob bermaydi.
Ko dlab tadgigotlar shuni &kmdatadiki,
aylanma yer ishlov berish birligi engyitdr
tuprogni  ishlov  berish  vossidir.
Aylanadigan ishchi elementlarga ega yana
bir oddiy mexanizm esa oraliq qatorni
o Zgartiruvchi kultivator hisoblanadi.

Qishloq X0 jéligini
mexanizatsiyalash iimiyadqgiqot
institutida loyixalangan yangi kultivator

JIZP1 XABARNOMASI
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agregati (5rasm) konstruksiyasi kili ishchi element yordamida qayta ishlashdan
shuni lo datdiki, g 6za &gator oralarini iborat W Il§an  konstruktiv  variant

aylanma ishchi elementi oldiga tekis qatorlararo ishlov berishning yuqori
kesgich o mhatilgan komplektda aylanma sifatiga erishishmkonini beradi [4].
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5-rasm. Takilif etilayotgan qator orali g idi ishlov beruvchi agregatning konstruktiv va
texnologik sxemasi
171 Traktor; 2i Kultivator ramasi; 3 Avtomatik ilash moslamasi; % Parallelogramma
bog I6vchi mexanizm; 5 Aylanuvchi ishlov beruvchi agregat (rotatsion ishlov bloki); 6
Yassi kesuvchi pichoq
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6-rasm. 90 sm o Igan qgator orarling' igé rotatsion ishchi organ bilan
yumshatish sxemasi

Yangi konstruksiyadagi rotatsion bilan ajralib turadiU tuprogni 60120 mm

ish organi bilan jixozlanlan kultivator ¢6 chuqurlikda bir €kis yumshatadi, bu esa
rasm) gdodza qgator o ifdia | zanasidg ajulay shavb ova ndmékr i s h
uchun no l@allangan o I, o Zining mubhitini yaratadi. Ishlov jarayonida ustki

samaradorligi va agrotexnik talablar qatlamni sillig yopib ketadi, natijada
asosida ishlab chigilgan konstruksiyasi bug lanish kamayib, tuproq namligi
61
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uzoqgroq saglanadiBundan tashqgari, bu
kultivator ishlov berib o t§andan s rig

hosil o ladigan \tshakldagi sillig profil

suvning ildizlarga chuqur kirib borishini
tadminlaydi.

Tuprogni optimal darajada uvalab,
uni na haddan tashgari maydalaydi va na
yirik bo léklarga ajratadi bu esa nafaqgat
shamol va suv eroziyasidan himoya qiladi,
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tani nl aydi , shuningdek,
zarar yetkazmasdan ehtiyotkkr bilan
ishlov beradi.

Albatta, har ganday texnik vosita
kabi, ushbu kultivatorda ham kichik texnik
noqulayliklar uchrashi mumkin.Biroq,
ular unchalik &iborga molik emas va
umumiy ishlash sifatiga deyarli Ga&r
ko datmaydi.Shu boisdan, bu kultivato

balki  hosildorlikni ~ ham  oshiradi. amaliyotda ishonchli, tejamkor va
Qurilmaning bargaror va simmetrik agrotexnik  jihatdan a Org 6yechim
tuzilishi ishlov sifati va anigligini hisoblanadi.
1-jadval
Kultivatorlar k o i&atkichlar tahlili
Kultivator
L Yangi .
Ko matkichlar konstruksigyadagi s Sferik diskli —
Rotatsion baraban yulduzehal U)

Tuprogni criltrqaerllﬂ(sdao&tlﬂ;nlazlo Notekis, ayrim joylar| Juda chuqur, ildiz <

yumshatish darajasi mm) sigiladi atrofida begaror 2
o Ustki gatlam Juda lo @
Tuprog ”lamf:'g'”' yopiladi, namlik | Ustki gatlam ochilad| aralashtirish tufayli O

saglas ushlanadi namlik yo @oladi Z
Bug lanish darajasi Past, silliq ustki Yugqori, ochiq va | Juda yugori, kesilgar D:

gatlam bo $h yuzalar gatlamlar <

Hosil bo ladigan R OO0 0 O 00 m
profil V-shak, sillig, Notekis,yondan Chugqur, keng, <
girralar yopiq ochilgan silliglik yo @ ><

Tuproq

strukturasini Saglanadi Buziladi Buziladi P
saglash D_
GaobGza il Minimal O déa darajada Yuqori N
Optimali Nooptimali Haddan tashqgari —
Tuproq uvalanish zarrachalar mayin, yirik kesilgan maydalanish ™
darajasi oson uvalanadi bo l&klar, qattiq (changlanish xavfi,
(ildizlar uchun qulay) gatlam eroziyaga moyil)

Xulosa. Qishloq )0 jaligini Foydalanilgan adabiyotlar
mexanizatsiyalash iimiyadqiqot 1Adi3d3d ed3sOdz [ . 1. t OB Y«
institutida loyixalangan yangi f csyostsBtcOB OIsT 9 O hif A
konstruksiyadagi rotatsion ishchi organli [ sMC o O: [ Oh d dzts fid88xcts j dzd |
kultivator sxemasi shuni &ngatdiki 2. M.Shoumarova, T.Abdullayev
kultivator g 6za 6qator orasiga ishlov A Qi s holjbamd i x i maoshkerntn a | ar |
berishda belgilangan agrotexnik talablarga 2018-185193 b.

javob beradi, asosan tuprogga mexanik
ishlov berishida rotatsion barabanning
ishlov bersh sifati anigligi  va ish
bargarorligiboshga turdagilardan yaxshi.
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THE THEORETICAL FRAMEWORK FOR LOGISTICS MANAGEMENT IN
TRANSPORTATION AND STORAGE FACILITIES

Makhammadjon Qobulov
PhD Student
Fergana State University of Technology
Email: boburbekgobulov71@gmail.com

This paper explores the theoretifalindations of logistics management as applied to
transportation and storage facilities. Transportation networks and storage units (warehouses
and terminals) are critical components of supply chain systems, serving as the backbone for
the efficient movemeanand handling of goods. The study analyzes core logistics principles,
including systems theory, supply chain integration, and lean logistics, and how they inform
decisionmaking processes within these facilities. The coordination of material, informatio Ry
and financial flows, the optimization of resource utilization, and the enhancement of servi
levels are emphasized. The paper provides a structured theoretical base for evaluating
improving operational efficiency in logistics infrastructure by outlinkey models and
frameworks, including jusin-time (JIT), total quality management (TQM), and the SCOR
model. This framework undergirds the formulation of strategic approaches for sustainab
and adaptive logistics management in increasingly complexymamic global markets.

Key words: framework, process approach, terminal warehousigigtics.
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Introduction The innovative development of the

In the context of Uzbekisté@m Uzbek economy has necessitated the
integration into the global economy and establishment of a contemporary logistics
the World Trade Organization (WTO), the  system, ensuring the seamlefisw of
development of a national logistics goods within the country and in the export
infrastructure has emerged as a priority of import sector. In this context, logistics has
the highest order. This infrastructure emerged as a pivotal instrument for
encompasses transport and warehousing orchestrating the management of material
facilities, which are indispensable and associated information and financial
components. flows, thereby influencing a natién
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conpetitiveness  within  the
economic landscape [1].

It is imperative to acknowledge the
pivotal role of transportation infrastructure
in facilitating economic prosperity within a
market economy. The development of a
robust network of transport and whoeise
centers that can address the evolving
demands of the economy and the
population for efficient freight
transportation emerges as a crucial strategy
for achieving sustainable development
goals [2].

The variety of logistics processes
that exist in tragport and warehouse
centers allows for the grouping of these
processes into the following main
categories [3]:

- basic;
- key;
- supportive.

Among the areas of improvement
of logistics of transport and warehouse
services, it is necessary to highlight, first
and foremost, the expansion of the range
and the assurance of the quality of logistics
services provided. An integrated approach
to the development of logistics services in

global

transport and warehouse systems enables

the effective provision of services to cargo
owners, thereby liberating them from non
core activities related to sales and
distribution functions (packaging,
warehousing, inventory management, etc.)
[4].

Consequently, a sophisticated
logistics outsourcing system is being
established, underpinned by odern
transport and warehouse facilities, which
serve as pivotal nodes in supply chains and
offer the following benefits:

a) Firstly, it facilitates the
consolidation and integration of cargo
flows, streamlining the management of
goods and materials;

b) Secondly, it enhances the
efficiency of loading various types of
transport equipment, reducing the need for
manual labor and increasing the overall
productivity of the system;

C) Thirdly, it reduces the
number of flights operated by carriers,
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leading to a reakction in operational costs
and a more efficient allocation of
resources;

d) Fourthly, it intensifies the
cargo delivery process while ensuring the
quality of service remains at a high level,
contributing to enhanced customer
satisfaction and operational eXeace [5].

The particulars of the operations of
a transport and warehouse center at any
level, whether local or regional, ought to
be predicated on a constant search for
novel opportunities to expand the array of
logistics services offered and cultivatee
customer market. In this context, the
establishment of extensive horizontal and
vertical connections with business entities =
on a longterm basis is paramount. The (f)
process of establishing losigrm <E
interactions between a transport and 2

warehouse center nd enterprises and
organizations within the technological O
cycle is also founded on a logistic
approach and is referred to as logistics Z
cooperation [6]. D:
Research  methodology. The

objective of logistics cooperation is to <
reduce overall shipping costs, enban m
service levels, and augment supply chain <
flexibility. The system of logistics
cooperation is comprised of a series of ><
processes, the majority of which are as
follows [7]:

- transport tasks;

- warehouse service;

- commission fees;

- inventory management;

- customer service;

- packaging and palletization;

JIZP

- maintenance and spare parts
supply;
- waste removal and disposal,

handling of recycling containers;

- formation of assortment policy;

- information and reference service,
among others.

Transportation and storage
facilities are integral components of
economic systems that facilitate the

movement of goods from their point of
origin to their destination. These facilities
employ a diverse array of transportation
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methods, encompassing various modes of region is conducted within the framework
transport and variss means @ of of its logistics service system [9].
transportation.  They  constitute a The development of a logistics
comprehensive logistics system, which is infrastructure is of particular significance
characterized by its inherent properties, in this context. In accordance with the
including autonomy, integrity, principles of supply chain management,
adaptability, and stability (see Fig. 1) [8]. the transport and warehouse complex is
The formation and rationalization structurally integrated into a hightvel

of transport ad warehouse centers can be logistics system (e.g., the macrological
successfully implemented only if an-in national tansport system). This structural
depth analysis of cargo flows and integration is a prerequisite for effective
prospects for the development of the entire logistical positioning within the broader

framework of market relations [10].
Production Production
area arca

Cold treatment center

Distribution Distribution Distribution

center center center

Retailer Retailer Retailer

Fig.1. Schematic diagram of the transport and logistics system afrgo delivery

JIZP1 XABARNOMASI

This circumstance presupposes the approach, naturally, simplifies the logistics
definition of the architecture of economic  modeling of logistics flows, leaving open
relations that regulate the economic logic the issues of complex accounting of the
of the movement of material flows through  actions of their participants (see Fig. 2).
transport and warehouseenters. This
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Receiving Put-away
=0
g ]
[ * Warehouse ? ™
Shipping Management Storing
Process
Y

% .

Packing

<

Pickup

Fig.2. Warehouse distribution Transport and warehouse centers iogistics systems

Concurrent with the aforementioned
developments, a contemporary logistics
transport and warehouse center constitutes
an enterprise engaged in a multitude of
activities, entailing interactions with cargo
proprigors, diverse transportation
enterprises, and a variety of logistics
intermediaries. Consequently, a synthesis
of methodologies for elucidating the
organizational architecture within logistics
systems can be formulated, along with
recommendations concergin  the
implementation of these methodologies
[11].

The Research results

The logistics approach to
managing transport and warehouse centers
involves the optimization of flow
processes  occurring during  cargo
processing, both at the terminal level and
throughout the entire technological cycle.
This optimization occurs among alttors
in the supply chain across national,
multinational, and global economies. The
most crucial condition for enhancing the
logistics of transport and warehouse
services is adherence to the organizational,
technological, economic, and
informational unityof flow processes. It is
crucial to note that the logistics approach
is distinctly different from the traditional
approach, as it seeks to optimize the entire
system as a whole, rather than merely
individual components [12].

Mathematical expression of dh
traditional approach to optimizing
warehouse logistics systems:

Objective Function (Cost
Minimization):
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m n n
i=1 j=1 j=1

(1)

Subject to:
1) Demand satisfaction:

Yz =d; Vie{1,2,..,m}
it (2)

2) Capacity constraint:

m

- 3)

3) Binary condition for warehouse
activation:

Y € {0,1} Vj = {1,2, ,n}(4)

4) Non-negativity of flow:
zi; >0 Vi g (5)

Explanation of Notation:

& 0 number of demand points
(customers)

€d number of potential warehouse
locations

0 O cost of shipping one unit from

warehouséQo customerQ

"Q0 fixed cost of opening and operating

warehouséQ

'Q 8 demand at customer locati®

6 & capacity of warehous@

® & quantity shipped from warehou%e

to customeiQ
@ 0 binary variable indicating whether

warehouséCs open (1) onot (0)
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This type of formulation is often
referred to as the Capacitated Facility
Location Problem (CFLP), and Gt
foundational in traditional warehouse
logistics system optimization [13].

A critical component of logistics
systems is logistics, transport, and
warehouse centers. These centers are
characterized by a specific structural
configuration, as depicted in Figure 3
below.

The material basis of the logistics
system encompasses a wide range of assets
including rolling stock for various mode
of transportation, vehicles dedicated to
loading and unloading cargo, mechanisms
and equipment, a wetlesigned transport
network consisting of communication
routes, buildings and structures

ISSN: 3064966
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constituting transport infrastructure, and
terminal facilities. A key technological

aspect of the logistics system is a unified
technology agreed upon by the participants
in the supply chain to ensure seamless
delivery of goods from the shipper to the
recipient. The logistics system should also

exhibit economic, orgarational,
commercial, and legal unity, with all links
of the logistics, transportation, and

warehouse center functioning in harmony,
facilitating streamlined operations and
ensuring the smooth flow of goods and
information. Finally, the integration of
medanization and automation into the
primary cargo handling processes is
paramount, aiming to eliminate the need
for heavy, manual labor whiplash [14].

tunnels, etc.)

The following elements comprise the material part:
- communication routes (including canals, fairways, crossings, overpasses, viaducts,

- transportation infrastructure (terminals, territories and water areas for parking, repair and
maintenance of vehicles, power supply lines, etc.)

- traction means, rolling stock, lifting and transportation machines and mechanisms

- transportation equipment and inventory (tare, including pallets and containers, tools, etc.)

The control system
encompasses a variety of
elements, including:

- Information and signaling
systems, such as traffic
lights, semaphores,

The following subjects are
to be considered:

- cargo owners;

- carriers;

- freight forwarders;

- agents;

lighthouses, buoys, and

- cargo handlers;

markings; Logistics - logistics operators;
- Means of communication fransport and - experts (surveyors,
and data exchange; warehouse emergency commissioners,
- Motion control systems, center appraisers);
- owners of the material

including automatic, radar
relay, and electronic
systems; and

- Regulatory,
organizational, economic,
and commercial support for
delivery.

part (ships, wagons, etc.);
- dispatchers; and
- traffic operators (drivers,
pilots, navigators,
machinists, ete.).

Transport and warehouse
logistics facilities:
- freight and transport flows

Fig.3. The structure of logistics transport and warehouse centers

Furthermore, a critical evaluation
of the economic efficiency of transport and

68

warehouse operations should be predicated
on the objective of minimizing total
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logistics expenditures for the delivery of
goods.

A number ofconditions must be
taken into account when designing
logistics, transport, and warehouse centers.
These conditions determine the efficiency
of the center® activities and cargo
handling capacity:

- transport and warehouse complexes
should possess access road
accommodating diverse transportation
modalities, governed by the principle of
integrating cargo handling technology
based on harmonizing accounting and
contractual units of transport and the
terminal;
geographically, transport and
storage complexes shaoulbe situated
directly or proximate to transport hubs at
the nexus of primary communication
routes;
within their configuration, transport
and warehouse complexes should comprise

Data Warehouse

Sources

Staging
area

Operational
system

==

Operational
system

mm—

-

| cata

B Flat
files ¥

———:
| Meradata }

il Summawl Rawdata
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multifunctional terminal facilities that
facilitate accumulation, processinghort
term and longerm storage of goods,
services, and commercial and business
services;

the subject structure of transport
and warehouse complexes should include
freight forwarding companies, logistics
service providers, warehouse operators,
and dispathbing and expert services. These
entities would provide comprehensive
transport and warehouse services to the
clientele;

information support systems for
decisionmaking (information and
analytical logistics centers) should operate
as part of transport andwarehouse
complexes. These systems would provide
information support for the transportation
process, storage, cargo handling, service,
and other types of logistics services (see
Fig. 4);

Data
Marts

Users

‘/E. y

Analysis

Reporting

Mining

Purchasing

] Sales

Inventory

Fig.4. Information database

- the hinterland of a transport and
storage center is the territory that, due to
the prevalence of traffic flows in certain
directions, gravitates toward the center.
This hinterland should be oriented and
specialized to serve theentefs cargo
flows and meet all the requirements of
logistics systems of this type.

-in the context of the formation of
transport and warehousing centers,

- elements of neaterminal
infrastructure should be envisaged, such as
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customs facilities within & framework of
global macrelogistic systems.

- it is imperative that the transport
and warehouse complex be operationalized
through the integration of statd-the-art
logistics technologies, encompassing the
domains of planning, organization, and
managemet of materials (commodities,
transportation), services, and associated
information and financial flows.

- the operational framework of
transport and warehouse complexes should

)
<
=
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be oriented towards the maximization of
synergistic outcomes, underpinned by the

establishment of collaborative, mutually
beneficial relationships among the
constituents of the transport and logistics
process. This approach is predicated on the
principle of ensuring optimal fulfillment of
customer requirements, thereby fostering
customer satisfaction with the quality of
service.

Recent developments indicate a
discernible tendency to enhance the
conversion of transport and warehouse
complexes into regional logistics
distribution centers. This phenomenon
necessitates an-mepth irvestigation into
methodologies that facilitate the resolution
of logistical challenges associated with
such facilities. These investigations should
encompass the determination of economic

ISSN: 3068966 (K-
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viability criteria for operational centers,
the formulation of logiscs strategies to
manage material flows, and related
domains.

A primary focus must be allocated
to the analysis of trends in the evolution of
the domestic logistics system, which aims

to establish a systematic, phased
development of regional networks
dedcated to cargo processing.

Additionally, the project encompasses the
establishment of Georgidtalian
terminals, along with the creation of
multimodal, multipurpose terminal
complexes. These terminal complexes,
once operational, will be equipped to offer
a comprehensive array of logistics
services, thereby enhancing the efficiency
and effectiveness of the supply chain (table
1) [14].

Table 1
Cargo turnover by type of transport

Years 2019 2020 2021 2022 2023 2024
Tra”_sggg?“o“ 4676 4800 4915 4948 4446 4751
Railroad 1858 1951 2090 2116 1865 2011
Vehicle 194 199 206 216 180 199
Pipeline 2474 2499 2465 2464 2246 2382
Shipping 60 62 65 84 98 100
Airway 28 2.9 34 37 36 47

)
<

The terminal throughput capacity
of a transport and storage center
constitutes a pivotal parameter in the
evaluation of logistics management
efficiency.

The table indicates that the scale of
cargo transportation by different types of
transport in the prerisis period was
constantly increasing. This phenomenon
resulted in the overloading of logistics
capacities at transportation and storage
terminals, as well as idle rolling stock
awaiting unloading. Conversely, during
the crisis period, the demand fomglsetics
infrastructure decreased, resulting in
increased idle time for terminal structures
awaiting customers. From a logistics
perspective, both scenarios are suboptimal
and necessitate the development of a
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methodology for the management of
transportatiorand warehouse complexes in
conditions of stochastic demand for
logistics services.

In the contemporary context, a
minimum of three factors have come to
determine the extensive implementation of
logistics methodologies and supply chain
management theory ithe development of
transportation and warehousing
complexes. These factors include:

- The ongoing process of global
informatization that pervades transport
processes;

- An expanding array of prospects
for integrating logistics partners, leading to
the repudation of interspecies transport
competition in favor of logistics

Pl XABARNOM
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coordination to attract additional cargo
flows;

- The mounting complexity of
organizational and economic relations in
transport and logistics systems, a
phenomenon influenced by the forces of
globalization;

- Finally, the growing role of
transportation support for ndrade
activities must be acknowledged.

Conclusions

The significance of the latter factor
is further accentuated by Uzbekisian
accession to the World Trade Organization
(WTO), which is expected to foster the
expansion of foreign carriers within the
domestic market for transport services.
Conversely, the complexity of transport
logistics is influenced by inherent
characteristics. The geographical scope of
logistics operations camxtend delivery
times, but fluctuations in delivery duration
are frequently attributable to deficiencies
in coordination.
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TOSHKENT SHAHRI JAMOAT TRANSPORTI MARSHRUTI MURAKKABLIGIGA
TABI R QI LUVCHI OMILLAR TAHLI LI VA OPTI MALLASHT
(KHAY TBUNYODKOR CHORRAHASI MISOLIDA)
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Ushbu magolada Toshkent shahri KHPBunyodkor chorrahasi misolida jamoat transporti
marshruti murakkabligiga &ir qiluvchi omillar tahlil gilingan va ularni bartaraf etisto ificha
takomillashtirilgan yechimlar tagdim etiladi. Chorrahaddnatilgan svetafor fazalarining optimal sikl ===
uzunliklari anglanib, shaxsiy avtomobillar, jamoat transporti va piyodalar harakati uchun xavfsi
bargaror hamda samarali gatnov sharoitlari yaratilgan. Shuningdek, chorraha hududiga yag
joylashgan ikki avtobus bekatidaoyovchi ogimi va avtobuslarning harakati samdorligini
oshiruvchi loyihaviy yechimlar ishlab chigilgan. Barcha joriy va loyihaviy garorlar AutoCAD
dasturida | oyihalanib, PTV Vi si o moiazidi Ba&iqdl s =umu |
natijalari jamoat transporti gatnovini tezlashtirish varchhao thazuvchanligini yaxshilash orgali
yo lévchilar uchun qulayliklarni sezilarli darajada oshirish mumkinligioigatadi.

Kalit so dar: jamoat transporti, chorraha, svetafor fazalari, avtobus bekati, AutoCAD, PT\,Z
Vissim, transport ogimi, optimallashtirish.
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This article analyzes the factors influencing the complexity of public transpotésrdn

Tashkent, focusing on the KHABunyodkor intersection, and presents enhanced solutions for

addressing these issues. Optimal traffic signal cycle lengths were determined to ensure safe and

efficient movement for private vehicles, public buses, aedeptrians. In addition, improvements

were made for two bus stops located near the intersection to increase efficiency in passenger and bus

traffic flow. All existing and proposed design solutions were developed in AutoCAD and tested using

a simulation mod | i n PTV VisionE VISSI M. The findings

management can significantly improve public transport travel times, enhance intersection capacity,

and substantially increase passenger convenience.
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Kirish

Bugungi kunda yirik shaharlar
infratuzilmasida  jamoat  transportini
samarali boshgarish muhim masalalardan
biri hisoblanadi.Chunki shahar & éhalari
va chorrahalarida harakat intensivligining
ortishi, aynigsa, ish kunlari kunninggtia
soatlarida gatnov vagqtining uzayishiga,
bekatlarda g l6vchilarning b @anib
golishiga va umuman, transport ogimid
vaqgtida harakatlanmasiga olib kelishi
mumkin [1]. Toshkent shahri ham bundan

mustasno emas: murakkab geometriyaga

ega chorrahalar va ularga tutash
bekatlarning joylashuvi jamoat transporti
harakatiga bevosita @&ir ko ratadi [2].
Xususan, KHAY Bunyodkor chorrahasi
shaharningyirik transport tugunlaridan biri
sifatida  ajralib  turadi. Chorraha
konfiguratsiyasi, undagi svetafor
fazalarining uzunligi, turli g malishdagi
transport ogimlarining tutashishi va
chorraha atrofidagi avtobus bekatlarining
qulay yoki noqulay joylashuvi amoat
transporti  gatnovining murakkabligiga
sabab b lavchi asosiy omillardan
hisoblanadi [3]. Avtobus bekatlari
chorrahaga juda yagin joylashgan IBa,
avtobuslar tezez b xiab qolishi va bu
orgali boshga transport vositalarining
harakatiga ham halal ebishi mumkin.
Aksincha, bekatlarning chorrahadan ancha
uzoq joylashuvi g l6vchilarga noqulaylik
tug dirib, ular uchun jamoat transportidan
foydalanish jozibadorligini kamaytiradi
[4]. Sonmggi vyillarda chorrahalardagi
transport ogimini tartibga solishdasturiy

ISSN: 3064966 (&
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tasavvur gilish va rejalashtirish mumkin
bolds a, PTV
simulyatsion dasturi yordamida turli
senariylarni sinovdano t&azish, transport
harakati samaradorligi hamda bekatlardagi
yo lévchi ogimlarini baholash imkoniyati
yaratiladi. Bunday tahliliy yondashuv
chorraha fazalarini  optimallashtirish,
avtobus bekatlario rnini gayta lo rib
chigish va jamota transporti marshrutini
takomillashtirish b yicha bir gancha
amaliy yechimlar ishlab chigishga zamin
yaratadi [2], [6].

Ushbu ilmiy ish doirasida KHAY
Bunyodkor chorrahasi misolida
murakkablik omillari o rganildi:
chorrahadagi svetafor fazalari sinchikla
tahlil gilinib, ularning sikl uzunliklarini
optimallashtirish taklif etiladi.
Shuningdek, chorraha yaqinidagi ikki
avtobus bekati holati va ulardagp Yovchi
oqimi baholanib, bekatlarni
modernizatsiya  qilish  yoki  gayta
joylashtirish lo yicha tavsiyalar ishlab
chiqildi. Tadgigotning asosiy maqgsadi
jamoat transportining tez va uzluksiz
harakatlanishini  t@ninlash, shaxsiy
avtomobil va piyodalar gatnovini xavfsiz
bosgichda tashkil  etish, umuman,
chorrahaning o tkazuvchanligini
oshirishga g maltirilgan.

2. Madumotlarni yig iéh.

Quyida KHAYi Bunyodkor
chorrahasidagi
ularning transport parametrlari keltirilgan.
Har bir yo@nalish b
svetofor

asos

JHZPI XABARNOMASI

VisionE

obyektl ari,

modellashtirish va simulyatsion joylari, maksimal ruxsat etilgan tezlik va
yondashuvlar keng ajl@anilmoqgda. harakat intensivligi kabi muhim
Jumladan, AutoCAD dasturida loyihalash ko &ar sat ki chl.ar tahl i/l
orgali chorraha geometriyasini aniq
1-jadval
KHAY 1 Bunyodkor chorrahasidagi asosiy transport parametrlari.
. | Sveta | Piyodal Tar_tlbga Maksim | Avtobus
Yo lo solingan Harakat
for ar . al ruxsat lar . .
Harakat tasma N piyodala . intensivl
o , obyek | o tish s etilgan uchun -
yo alishlari lar : . r o tish . S igi
.| tlar joylari : : tezlik | ajratilga
soni . . joylari > | avto/kun
soni soni oni km/soat | nyo lak
Kesishmaga .
KHAY bo ylab 8 1 2 1 60 Mavjud | 48754
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Qatortol lo dhasi
tamondan Kirish

Kesishmadan
KHAY bo yab
Qatortol lo ¢hasi
tamonga chiqgish

60 Mavjud | 46431

Kesishmadan
KHAY bo yab
Do mbirobod
ko dhasi tamongg
chiqish

60 Mavjud | 43030

Kesishmadan
KHAY bo yab
Do mbirobod
ko dhasi tamongg

kirish

60 Mavjud | 44125

Bunyodkor

ko dhasi

3+3

Mavjud
emas

60 47223

KHAY

Vv a

ASI

Bunyodk o r foydalandvchitan Lchun iasosiy transport 2

¢

kesishmasida 4 ta asosiy avtobus bekatlari bog &l anmas i sifatid X i
j oyl as hgan-rasm)po tularnirygy (békatlardan jami 33 ta avtobus
barchasi "Chilonzor metro avtobus yodnal i s hl gadval), luéesa d Z
bekatlari* deb ataladi.Ushbu bekatlar ushbu hududnijamoat transporti orgali
shahar transport t a rsimabag @hiddga mulimid H r aan srpool r t HU

odynaydi

vV a

1-rasm. Chilonzor

tran

s p awgtasi sifatidadbetgdayd{2aasm)d a n

metro avtobus bekatlari.

74
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2-rasm. Chilonzor metro avtobus bekatlari va ushbu bekatlarorqalio t§an shahar
jamoat transport tarmogétai

2-jadval.
KHAY iBunyodkor chorrahasidagi 4 ta asosiy avtobus bekatlari parametrlari. (7)
Parametrlar Kod@rsatgi ch
Yoanalishlar 33 <
Graflar soni 319 >
1 soatda reyslar 208 O
Kunlik reyslar 4233 Z
3. Madumotlarni gayta ishlash. kartogrammalari olindi. Kartogrammalar D:
KHAY vV a Bunyodk o r 3i4iasmiacdtagdim etilgan. <
kesishmasida 4 ta asosiy nugtaga maxsus Odrtachd buezdiiskqga my 0 i
kamer al ar odrnat i | i buchastkadarida ¢segmentlarda) kranspori
video yozuvlar yozib olingan.Olingan vositalarining  bir  soatlik imitatsiya
video kuzatuvlarni TrafficData Land davridagi odrtacha ><h a |
dasturiy mahsuloti yordamida transport bildiradi, bunda harakat dinamikasi
vosi tal ar i harakat. i (tazlenisls tonmbziagh, oldindagi tcahspont n.
Yi g ai |dgnaotiar asasida KHAY va vositasi tadasiri va k @
Bunyodkor kodchal ar i kbersti aschhrmad sbeun C dpig $ & a 0 i

joriy hol at mi k r o mo duehhstkalaridal \(segientiarida) ntansport

VISSIM dasturi yordamida simulyatsion vositalamning  bir  soatlik imitatsiya

model i bajaril di. PTdva vViidiagn E V& 6864 Mh a har
dasturiy ta@tmi not i da bildiradij tbands i harakat t diremilag o r t
modeli yordamida tadqgigot obyekti (tezlanish, tormozlash, oldindagi transport

bodyitcrhaansport ogi mi vmios@t acsGir ttaacihsa ri va hoke
tezligi va harakat zichligi
kodarsatkichlarining "issiqglik"

75



ISSN: 3068966
2025-yil S 2 JIZPI XABARNOMA

3-4-rasm. KHAY va Bunyodkor koéchalari kesishmasidagiharakatning oértacha 2
tezlig va zichligining ofrtacha kartogrammasi O

KHAY va Bunyodkori - NOX gazining migdori (azot
kodchalarining joriy ho@sldlariod419li4 grammiseama t i
transport miko modeli natijalari - VOC gazining migdori (uchuvchan D:
guyidagicha: organik  birikmalar) & 4992.7 <
- Oadrtacha tirbandl i kgrammzsaain | i g i

161.3 metr C Yoqi |l g& 1166s64ditr/sbat )
- Maksimal tirbandlik uzunligi d KHAY vV a Bunyodko
512.13 metr kesishmasidagi loyihaning asosiy magsadi ><
- Transport vositalarining transport  harakatini  optimallashtirish,
odt kazud 8%b2aTVIseay i tirbandliklarni  kamaytirish va jamoat
- Xi zmat kodr sat i s h tramsportiaighansqulaylikldcn©y&anatishdan
0 LOS E iborat. Loyihaning ushbu hududida jami 5
- Transport vositaltaai asnogi yoGgitsancdhaa o @
kechikish vaqtd 55.34 soniya bodal i b, ul ar orasi d&y)-
- CO2 gazining migdori (uglesrod avtobus kBkatida amalga oshirilgan
oksidi)d 21554.5 gramm/soat oddzgartirishlar muhi m

rasm).
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e e B
5rasm.KHAY va Bunyodkor kod&chal awyvalokireayi shr%si

taklif holatlari
1-Odzgartirish. ~ 1 Chi hwuzor metrooavt

Muammol ar Tavsifi:chelkl| @miglamnzobrod!l i b, Zbu
metr o avtobus b ek at inqulayligiai kejtinbahigaadid | g a n Q:
roi

muammolar jamoat transporti Kiritil gan Yogordagia r
samarador !l igini pasanyuammobl,ar yio & lhav c hgill h
uchun qgiyinchiliklar yaratgan: Chilonzor metro avtobus bekatida loyiha

- bir vaqtda bekatga kirib keladigan hududi da guyi dagi o ¢
yodnal i kbdplrngng Us h Kitilgdne kayhathiagn asosiy magsadi <

jami 21 ta avtobus ydaeErkalti shhuid uodﬁdtdaadiy,oéblu%csm
bekat hududida bir vaqtda kelib tushadigan harakat sharoitlarini yaratish va bekatning ___
avtobuslar sonining bod@aplvagtnda bkbd(iplra)qimvvat

natijada tirbandlik yuzaga keladi. gilish gobiliyatini oshirishdir.
- avtobuslar tirbandligi va yengil 2-06zgartirish. -~ NCh
avtomobi |l |l ar nhkagilishk at avipbus bekatidashgdudi —

Bir vagtning odzida kd@pICPaiIdmzora\nEtmbla\ﬂoblmrl_)
kelishi bekat hududida tirbandlik keltirib bekatida muammolarni bartaraf etish

chigaradi, bu esa boshga transport magsadi da quyidagi o0&@zg:

vositalarining  erkin  harakatlanishiga  (6-rasm):

xalaqit beradi. -avtobusl arni toGxt as!
- avtobuslarning uzoq vagt bekatda hududida avtobuslar uchun 2 gatorli

gol i b ketishi: Yieshd | ovobBkt ashogomilairi kuwtj rat i

jarayonida avtobuslar bekatda uzoq vagt joylari avtobuslar  sonini samarali

turib gol adi , b u koshgarishgao & |va v c Hirbandiklarni

almashinuvini  murakkablashtiradi va  kamaytirishga imkon yaratadi.

boshga transport vositalarining harakatini -yodl ovchilar kKuti sh

sekinlashtiradi. Yodl ovchilarning avtobi
- avtobusga chiqish sharoitlarining uchun 3 ta kutish maydoni tashkil etildi,

noqulayligi: Yodlovcltiulassaichhaod!l avtbbluagga

chigish va undan tushish imkoniyatlari kutish joyl ar mataqiladi a @ mi n |
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-piyodal ar yoal ak anlagldamil:tar i Bekaadr arasi da

maydonida piyodalarning xavfsiz yodl akchal ari tashki

harakatl anishini tadminl ash uchun kuti sh

—_—
f—

{
J,'

6-rasm.” 2 Chil onzor metro kwhasobus beka(.[)i |

Us hbu odzgartirishl &Kramiald asahsagiiyl gan
maqgsadi d avtobus bekatida transport  xususiyatlari: 2

harakatini tartibga soitkamdH,asho &l olrgskdal a@le
qulay va xavfsiz sharoit yaratish, kotrsatilgani dek, 3
shuningdek, transport vositalarining kanal |l ashtirilgan vy (ZI a
ogimini samarali boshgarishd#&oratdir. bodayl ab kesi shmadan D:o ar
2 bekatdagi o @ z g baurildvehr itransplora rvositalarim uchun
simulyatsiya transport modeli yordamida t as hk i | etil di. Bu y |
sinovdan odt kazil diy.oana3Siimuliyat sityraansmrt
natijalariga as os | dmisth,g aklargad takadbz chiqzhaga <
odtzgartirishlar b e k aimkonh wdradd | Wha @d9a Kesshnadtaa, t
samaradorligini va xavfsizlikni oshiruvchi tirbandliklarni kamaytirish va transport ><
eng magbul variargifatida joriy gilindi. ogimini samarali boshgarishga xizmat
3 0Odzgartirish. KHAiMd. kodchasi da
odnga vV a chapga bur i | -orga bayrilishtimkaniyati:pBoindan
vositalari uchun kanmas haqahit | r ikKHAaYn kyaddlhYa s |
ochish. kod@ichasi t omondan He)el
KHAY kodchasida tranpaorrakavoesital ar i Bunyo
optimallashtirish va kesishmadagi  bilan kesishmasiga yetmasdan oldin ortga
transport oqgimini ravonlashtirish gayrilib olishlari uchun maxsus joy
maqsadi da, chapga rogrisvchv a aj rat i | di . Ushbu god s
transport vositalari uchun kanallashtiriigan  kesishmadagi burilish harakatlarini
yodl ak ochil di. Bu okénmgidgsh tva rortga hqayrilishr achun p o r t
harakatining uzluksiopbBrgnhar rmiadonp nil mayh| avsah t |
tirbandliklarni kamaytirish uchun muhim harakat samaradorligini oshirishga
gadam hisoblanadi. garatilgan.
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7-rasm.KHAY ko@chasida od@nga va charpughan bur i | u
kanallashtirilgan yoal

OdzgartirishlUghbimi ng HKbHAYadkioichasi da o%ga

odtzgartirishlar t r abargupchir transporb quosialam i uohgn
samaradorligini  oshirish, tirbandliklarni kanallashtirilgan y ﬂ [ n
kamaytirish vV a yodmagsadida, ucbhuun yoda
xavfsizroq va samaraliroq harakat k o dsxihdagi yodal odt k gi
sharoitlarini yaratish magsadida amalga dav om etadi. Us hbu od
oshirildi. Burilish harakatlarini oddzgartirishning ma Zi q
kanallashtirish orgali boshga umumiy harakat oqimini yaxshilash,

y o dishlartlagi transport vositalarining tirbandliklarni kamaytirish hamda burilish D:

ravonligini t ad mi nl a snhnyovrlareisyarada mavfsiizraq djilisdga d{
xavfsizlikni oshirish va piyodalar uchun garatilgan.

xavfsizroq sharoit yar ab iOdilz glaao dChildnaos tmettoi I%n
Simulyatsiya transport modeli yordamida avtobus bekati hududidan chigib, ortga
odnga vV a chapga b u rgaytiluwvahic lavtobustarr aighsnp maxsus ><
vositalari ucha kanal |l ashtirgdygrainl i gd4a8m.alkil agi (8

ochilishi natijalari tahlil gilindi. Ushbu KHAY vV a Bunyodko |

tahl il natijalari yokleshahamlast daigmg |toayrit [

uzluksi z davom et i s teifatida Chiloazdrmemol atghbas bekag i

sababl i, kanal | asht i hudddigam n chigilg & drtgak qarechii | =S h i

optimal yechim sifatida gabul gilindi. avtobuslar uchun maxsZus
4- Od z g ar tkanallasstiilgan tashkil et il di. Bu

yodl ning Bunyodkor kRvobusldining isaimargli  harakatl@nishini
odt kazgichi ost ki gi s middma ntdasbm evtat i r bekahi
(7-rasm). tirbandlikni kamaytirishga qaratilgan.
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Chi | on awobus

avtobusl a

4. Svetoforryejimlarini optimallashtirish

KHAY va Bunyodkor kotchalari
kesishmasidagiotzgartirishlardan sotng,
harakat ogimini samarali boshqarishva
tirbandliklarni  kamaytirish maqgsadida
svetoforrejimlarini optimallashtirishzarur
boddi. Ushbu magsadda simulyatsiya
transport mikromodeli yordamida optimal
svetofor rejimlari ishlab chiqildi @0
rasmilar).

Optimal svetofor rejimlari:

- simulatsiya transport mikromodeli:
Svetofor  rejimlarini  optimallashtirish
uchun simulatsion transport mikromodeli

godl l anil di Us hbu
transport vositalari ogimi va svetofor
si kl |l ari orasidagi
intergreens:
None
vNo
1 Al
Al
3 Al
» 4 Ad

9-rasm.KHAY Vv a

Bunyodko
optimal svetofor rejimlari

80

pekati mudud

ian ciqib ‘ci‘rtga qéyriluvchi
uchun qayrilib s h

r ol i

har bir svetofor bosghining samaradorligi U)
baholandi. <
-yangi svetofor sikllari: 39asmda z
kodrsatilgani dek, et
optimallashtirigan holda gayta ishlab O
chigildi. ~ Yangi rejimlar har bir
yodnali shdagi t ransert
kesishmadagi tirbandliklarni  inolgs D:
olgan holda, maksimal samaradorlikka <
erishish maqgsadida tuzildi. m
%f S

- xavfsizlikni  oshirish:  Svetofor
sikllarining  optimallashtirilishi  orgali
piyodal ar uchun

X

snmoadreoli t lyaorrid a nyiadraat i |
svetofor sikllari orasida xavfsiz tarzda e

byagdill migl ikke stidhl o &t igs ﬂl_ nii

bodl di N

Cycle time: Offset: Switching time:
S 2 B b B o —

0 s oAEBESER
0 3
87| 38 3
9 38 3
3% & 1 3
40
&4 8 3
40| 83 i 3

r kodchalarining kesishm
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A30 KHAY ko@chasining oé@ng

AAd KHAY kodchasining vyodal
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P10 Piyodalar uchun

rtergreens: Cyche time:
~| [T

[rione

No Signel group  Segnal sequence

10rasm.” 1 Chilonzor metr o
avtobuslar uchun qayrilib olish yo
Al 8 KHAY k odchasi loyihaayh u nyechimlar amaliyotga

A28 "1 Chilonzor
bekatdanchiggan avtobus qayrilib
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P10 piyoda uchun

PTV VisionE
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VI SSI

notida transport

70 80
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ezl igi
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112rasm.KHAY va Bunyodkor ko@Gchalari kesishmasi c
va odrtacha zichligi kartogr amma
Ushbu jadvalda joriy holat va taqgqoslanib,  transport  samaradorligi,
l oyi haviy yechimlar @&l logn ka nkdoadnr skaetyki incghil ar
transport hol at i b o daholamdam kodarsatkichl ar
3-jadaval
Tadgiqot hududining joriy va loyihaviy holatning transport samaradorligini baholovchi
parametrlar
Loyihaviy
: echimlar
Kodrsatgichnin Jorlyt;tg?ar:;port q )é al l ang kqugorsI:rr;at K
keyingi transport
holati
Oartacha tirba 161.3 21.6 1139.7
metr
Maksimal tirbandlik uzunligi, 512.13 175.6 336,53
metr —
Tr~ansport vositalarining _ 8 852 12 090 +3 238 (f)
oGt kazuvchanli <
Xizmat kod@rsat.i LOS E LOS C LOS E->C
Transport vosit 55.34 20.12 -35.22 =
kechikish vagti, soniya
CO2 gazining migdori (uglerod 215545 20 534.8 11019.7 O
oksidi), gramm/soat Z
NOX gazining migdori (azot
oksidlari), gramm/soat 41914 39953 -196.1 Y
VOC gazining migdori <
(uchuvchan organik birikmalar), 4992.7 4759.1 -236.6
gramm/soat m
Yoqil gai sarf 1 166.6 1112.0 -54.6 <
XulosaToshkent shahrining go lab-quvvatlash orgali gatnov tezligini ><
markaziy chorrahalaridan biri odgan oshirish va harakatni bargarorlashtirish E
THAY7TBunyodkor  hududida jamoat imkoni mavjud. Xususan, ushbu usullar
transporti  marshrutini  optimallashtirish ~ jamoat transportiga dlgan ishonchni N
bo yicha olib  borilgan tadgiqotlar mustahkamlab, uning murakkablik —
murakkablikni keltirib chigaruvchi darajasini pasaytirishga va uning umumiy ™
omillarni bartaraf etish uchun samarali  samaradorligini oshirishda muhim
yechimlar mavijudligini b gatadi. ahamiyat kasb etadi.
Chorrahada svetafor fazalarining sikl
uzunliklarini to orgbélgilash,shuningdek, Adabiyotlar r o yxati
yagin atrofdagi avtobus bekatlarida 1. M. Abkowitz and |. Engelstein,
yo lévchi va transport harakati ogimini AFactors affecting runn
gayta lorb chigish Y lovchilarga r o ut Teamspastation Research Part, A
qulaylik vyaratish bilan birga shaxsiy  vol. 17, no. 2, pp. 10713, March 1983.
avtomobillar hamda piyodalar oqimini 2. M. Abkowitz and J. Tozzi,
xavfsiz tagsimlashga xizmat giladi. AResearch contributing t

Simulyatsion model atijalari shuni

tasdiglaydiki, chorraha va bekatlar
infratuzilmasini  yaxshilash,  transport
ogimini masofadan boshqgarish

texnologiyalari va ragamli tahlillar bilan
82
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AVTOMOBIL TRANSPORTINING EKOLOGIYAGA TA &SIR DARAJASINI
BAHOLASH

Oqgbuta Karimovich Adilov
t.f.n., professor
Jizzax politexnika instituti

Makhammadaliev Zakirjon Turashbekovich
Abdukarimov Shahzod O &am o 6lig 6
Xurshid Mamarajabov
Jizzax politexnika instituti

Ushbu magolada ishlab chigilgan tavsiyalar asosan avtotransport vositalarini turli
iqglim sharoitlari da eks pd&satlachlani s iexiymt ggnldrgas h d a
b @gan talabini tdminlashdagi faoliyatini oshirishga xizmat qgiladi. —

Kalt s@®larravt omobi |G sat zsnlat iKkdl dsakich,snigfioat |, wf o]

l1iIsts?2 MOl §j fwdojH] O ©OLIKGOBEBISEO d3d B{Hd\
dn tcjLEzdzt SOIstse ) ftiosdL otsHMIso tso 59 9ej ddgd~Y itz
LEMY z2OBOydY jd { EsddgE gy d@g§ Ov d BJjL Y OMdEMlsd
OolssiisB d dzdetsec ts IstcOdzmf tstels O

s dz¢ yJ e | Ofgdstisediisjd-drzd W M¢ d - ,ﬁwmc&mmnmw%,
f8C0OLOIsjdzd, Sty Mo ts

This paper provides designing methodical recommendations and using there resultﬁz
improve traffic safety in transport.

Key words: car, traffic safety, traffic, traffic signs, dangeroiis s <

Kirish oly tadim va ishlab chigarish <
Respublikamiz xududlarida hamkorligini yangi sifat bosgichiga olib
avtotransportning harakatlanishida shovgin ¢ hi gqi s h, ngYida safpekiston b e><b 0
migdorlarining xamdachanglar va zaxarli havosini y&gicha hAviomabis h _b ts

gazlarning zararlilik darajasing oshib transportidan chigayotgan zaxarli gazlar
ketishi natijasida ekologik xavf oshib mgdor i ni k dyiohe yakliflariga s h ts

bormoqda. mo s Yy admingachilikt mahsulotlaridan

Avtotransport vositalaridan i shl ab c¢hi qgi s Hhpaytmiahh s u-_bo t
ekspluatatsiya davrida hosith @ayotgan vazifalari yuklatilgan. Yugoridagilarni
shovqgin migdorlarining xamdehanglar va ediborga olib, 202%yil 2-mar t da g i A Me g
zaxarli gazlarning zararlilik darajasini i nvest IMEHJIUQK t(2023valdar

t ajr i bdari lyildmn aniqlash, korxonafROCKFI| BERO MeéEHJI QK
ekspluatatsiya  davridagi  konstruktiv.  nomlanadi) hamda Jizzax politexnika

faoliyatini oshirish va ekologik institutining  20215-sonli  hamkorlik
xavfsizlikni tabminlash. sharthnomasi  doirasida bazalt pilik
J &bekiston Respublikasi ( r ovi ngdgimachilidda foydalasish
Prezidentining 202%il 6-i yul dagi iy Z@aldHda dastlabki izlanishlar olib
2026 y i | | adbekiston bgrilgan. Mahalliy bazalt pilik

Respublikasining innovatsion rivojlanish  (roving)lardan olovga va yuqori haroratga

strategiyasini O&@dlmal gdahidandisissiglik iizelyatsiornstsur olish

tashkiliy chorat a d bibrgldasi d a0 g itexrdl@yiyasi yaratilgan, shundan

307-son garorida soha vazirliklari, ishlab  foydalanib avtomobil transportidan

c hi gar igalik birlashmalarts tdim chigayotgan zaxarli gazlar miqgdorini

muassasalari mutaxassislari oldiga fan, k a ma y t i dicha tbazalb thltrlaini
84
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ishlab  chigish  rejalasiitigan.  Shu ishlatish, té@mirlash va texnik xizmat
magsadda, ekologik muhitni ximoya qilish  k @satish bilan bg 61 gdgab tilvosita
uchun issigbardosh tirikataj maxalliy ifloslanish mavjud. Bino#érin, transport
maxsulotlardan foydalanish maqgsadga vositalarining atroimuhitga kompleks

muvofigdir. taGsirining ekologik ogibatlarini baholash
AYashilgd,bebbeb r edplzarb vazifa hisoblanadi.
AYuksal i s habekibtenrhavasmit i [ AY& transportio texn

y ax s hi lgxwahekspertar barcha y8 Opisd a®m a | a tpgyearali kadsir

transport vositalarini, jumladan, traktor va  k ®&satadi, yéni kimyoviy (yoqilg iding
texnikalarni rejadan tashqari texnik  yonishi shinalar va boshqalar) va fizik

k& i kddnk azsi sh tdmbe | i f(mexanik tpwishl) ushbu dsirning
guvvatlagan (53 %). Shuningdek, ular u mumi y ekol o di kdodsga mar as
Nnosoz uskunalardan foydalanishni  zonalar (quruglik, tuproq va suv)

taqiglash magqgsadida avtomobil  ekotizimlarning té& i r &ganish #sosida
stdirgichl ar i Gagatrigho n sttmaulight imumkits Avtotransportdan
kiritish  taklif etilmoqdi. YAt bazalt kelib chigadigan moddalar aalombor
filtrlari n i G uGmda shaxar havo odaml ar&iamlviak dta tpidegi vy
muhitining buzilish oldini olishga ekologik eko tizimning asosiy elementlaridan biri va (.7)
xavfsizligini tabminlashga xizmat qiladi. tropik zanjirlarning asosi sifatida d&r <
Oxi r gn vyilikslagi ijimoiy- kiladi. Shunday qilib atrefmuhit holatini
igtisodiy islohotlar avtomobillarga xizmat boshgarishd vwac transport y §

olib keldi, xizmat istémolchilarining ekotizi mlar i dbchigsh
talabl ar i nidiq gondirishgd i zarua. Bubhds ikkita tizim y@ani, tabiy va
y tnaltirilgan  igtisodiyotdan, = hamda surdy bir-b i r |G ta@kr giladi bu D:
X 1z ma drsatisitatga hozirgi zamon ularning tamoyillarini nazariy jihatdan
talablaridan kelib chiggan holda ekologiya  asoslashga imkon beradi, G&pa <

k® sati shda kdagarishlarga t atr ik2 ibmly adrtsi ndpdagi y z8naning %
b g c

xizmatioldigaya gi v a z bydi.a |l ar randshpfing ekologik quvvati doirasida
Madumki, avtomobil transporti motorizatsiyanir i voj | ant dlari s Vo
majmuasi (ATM) dagi asosiy tarmay 0, transport dvo t a
harakatlanuvchi tarkib hisoblangan b fyidagi ekotizimlar shartli bloklari va §<
avtomobil transporti vositalarining 86 foizi ularning tarkibi gismlari urtasidagi

neft mahsulotlaridan olinadigan energiya mu n o s a b d@gahishgaiinmkeon bdsadi.
hisobiga ishlab kelmogda. Aynan shu Tadgigotlar natijasida transport ogimining N
sababli avtotrasport vositalarining kattaligi va havodagi @ng, organk ! N

shinalaridan ajralib chigayotgan moddalar va @ i6 metallarning tarkibi =

ifloslantiruvchi moddalarning tAtasidagi yuqori bgloi g | igkatadi. Kk ts

konsentratsiyasi ruhsat etilgan meyordan Avtomobil transporti atremuhitni

oshib ketmoqda. i floslantiruvchidb, kuchl:i
Avtotransport atrofimizdagi undan atmosferaga chigadigan changlar

dunyoga va insoniyatga zarar yetkazadi. avtomobil parklari hajmi va texnik holati
Avtotransport vositalari havoning bilan bel gi | anadi .opdsgh Y s
ifloslanish i g a k a td&hadi. Xozirgis a GiHAENG sogloi q uchun j uda X
kunda atmosferada zararli moddalarning Muammo shu gadar dolzarbki, olimlar va

umumiy  chigindilarida  avtotransport ekologl ar Gopold n ggbor Kk ts
vosital ar i étachagmamlakats a Berishmtsgda. Dunyo migiyosida

b &icha 47 % ni tashkil giladi va bir gator avtomobillar ulushi oshar ekan ularning
mintagalarda bu barcha chigindilarning xarakati asnosida atrofga changlar

y ar mi dim taskkis giladi. Biroq, k ®arilib shamd natijasida atmosferani
atrofmuhitni avtomobil transporti bilan tuman@a hats h X i rG&&shi i nson
t dsgidant dsgi dfloslanishidan tashqari giyinlashadigan xolatda zararli jarayonlar

transport vositalarini ishlab chiqarish,
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hosil giladi. Beixtiyor insonlar undan nafas  oladi.

l-rasm.Transport vositalarini riganchang p | uateTt)si

Dunyo olimlari Amerika qusish va yurak urish tezligining <
Universiteti mutaxassisilari, Germaniyalik ~ oshishidir. Azot oksidi esa jiddiy upka 2
met eorol ogiya X Iz ma tkassalligining fSababt bisolabadil Inson
y®8 Il arini tadqgi g qi |l inafds oli$he rhtgasidal havo orlalt dhang @(‘)
bilan hamkorlikda Avtomobil harakati zarr alpakraiga ts ki r ékhai Za
natijasida changlar tarikibi va uning tdgi mal ady i oqii | @idsha astrifats

konsentratsiyasiga @i r Gsatadsgan va bronxit kabi surunkali kasalliklarga olib
sharoitl arga oydd nl iké&ladi. ki riti shdi. Y ts <
chetidagi CHANG zarralarining 90 % S h uginds, yornlg iai filtrlar orgali

manbai @ i6 tirbandliklardan ekanligi yetarli darajada tozalanmasligi chang Cﬂ
aniklandi. Avtotransport vositalari te¢ez tarkibidagi yemiruvchigattiq zarralaming

t &gtab turadigan joylarda tormoz yonilg i6 bilan birga kichik tirgishlardan ><
me X a ni z mlgaaqidara rearrdas (0,43 mkm) yuqgori bosim (50,0 MPa

topilgan. Tabiyki quruq va ilik olnavo gacha) va yugori tezlikda (250 m/s gacha) ==
zararli moddalarning yanada yugori ishgalanuvchi detallar orasiga kirib boradi, D_
konsentratsiyasi g y matijadiaa yonif kb ezatiahd apparatlarising

changining katta zarralari suv xavzalarida, normal ishlashi buziladi va dvigatelning e
tuprogda v@lanshrmumkia r d gexrikis gt i sodi y dasatkichlarik 57 )

Avtotransportvositalarining juda tez yomonlashadi.
suratda rivojlanishi  natijasida  havo Nosozliklarni tdlil qilish  shuni
ifloslanishining eng g@i6 oqgibatlari k ®satadiki, dizel dvigatellari

aynigsa katta shaharlarda seziladi. Har bir ekspluatatsiya jarayonida 40-55%
shina asfaltda hayoti davomida 3 nosozliklar tadminlash t i z i mb giéa t ts
kilogrammgacha CHANG  qoldiradi. keladi.

Havoning ifloslanishining eng xavli Bir garashda, dizebvigatellarining
ogibati insm say lég iding tadminlash tizimi agregatlari begona
yomonlashuvidir. Ayniksa havoga a b r a z&hiwnchalami kirib borishidan
k @ariladigan UGLEROD oksidi va yaxshi himoyalangandek

AZOT oksidi. Piyodalarning nafas k ®inadi.Xagigatla esa havodagi chang
olayotgan uglerod oksidining 95 %  yoqilgi6 bakiga h a v o dlariy terqali
foiziga yaqini O witd o u hisbatdn a erkinu kintbs horadi,a bundan
keladi. Uglerod oksidining insonga & tashqgari, yong iGomborlarda ehtiyotslik
etish xarakterli omiari- bosh a rishi, bilan saglangandava istémol joylariga
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tashish paytida, shuningdek antobillar,
traktorlar va boshga mashinalang
yoqilg i6 baklariga ehtiyadizlik bilan
yonilg iGquyish paytida ifloslanadi.

Tahl il | ar n igsatishicha,
avtotraktord i z e | d v i natilgae |
yoqilg i6 filtrlari  yonilg i6i  mexanik
aralashmalardan (abraziv

g tshimdalardai yetarli darajada tozalay
olmaydi va ular yonilgi6 uzatish
apparatlarining ishgalanuvchi juftliklari
detallari oralariga erkin kirib boraH].
Dizel dvigatelari 1-2,5 g/nt changli
havoda ishlayotganida  yogiidagi
ifloslantiruvchi moddalamiqdori yonily i6
quyish vagtiga garaganda-3 baravar
k ®r o g dady Baxi hollarda, aynigsa
changli sharoitd@shlayotgarmavtomobil va
traktodar yonilg ibbakidan olingan 1 litr
yonilg i0 tarkibida 2,5 g dan ortiq
ifloslantiruvchi  moddalar aniglangan
Avtomobillar va traktorlarning yorglio
baklaridagi ifloslantiruvchi ~ moddalar
mi q d o roigidantt @y 6 hududning
changliligiga, ishlash mavsumiga dpdig|
b @b, ularning migdori 1 tonna yorglida
bir necha grammdan 28800 gamngacha
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changlari h a m Qtods kiradi va
yonilg iéi k fproqifloslanadi
Mad u mot | ara, iagi@amobikats

va traktorlar yonilg i6 bakaridagi dizel

k tyoqilg idida ifloslantiruvchi moddalarning

| anoorggnk asiei 30-67%, organik 33-70%
ni tashkil qiladip]. Organik zarralar
yonilg ibva moyning fizik parametrlarini
trgartiradi  (yopishqoqligi va moylash
xususiyatini yomonlashtiradioksidlanish
jarayonni kuchayotiradi). Tabiiyki,
bunday sharoitlarda dvigatel yormlio
tadminlash t i z i mdngtilgan ttrlar
yoqgilgiai t @q  tozalanishini  va
belgilangan xizmat muddati dainlay
olmaydi

Bugungi kunning dolzarb

massalalaridan biri, ekspluatatsiya
davomida transport vositalarining texnik
soz harakatlanishini éminlashdir. Albatta,
transport vositalari harakatlanish davomida
unga tésir etuvchi omillar migdori
quydagilardir:

Y W8 sharoiti;

Iglim sharoit;

Ekspluatatsion sharoit;

Haydovchi malakasi va tajribasi.

b ®8adi. Yugori chagli sharoitda Omillar tadsirida transport
ishlaydigan avtmobillar va samosvallar vositalarining texnik ishchi  gobilyati
yonilg idbakidagi ifloslantiruvchi moddalar y®olib bor adi d&satkich e K031 o
normal sharoitlarda ishlayotgamansport hisoblangan shovqgin darajasi belgilangan
vositalariga qarpegandneybgdbtkdimdanav ar Kkt
b ®adi [5]. Bunda yoniyidé bakidagi Dizel,injektor va karbyuratorli
yonilgi6 g a n c hsa, sbumnchabh&vo dvigatellardan chiquvchi chigindi gazlar
b a k k &rogkkisadi, demak atmosfera zarar |l il i gi nidsatgichlgrg o

(Ha j ndyichds

1-jadval

Chigindi gazlar

Chigindigazlar

Chigindi gazlartarkibi, %

Tarkibidagimoddalamomi Benzinli dvigatellar Dizel dvigatellari
Azot 7477 76-78
Kislorod 0,38,0 2-18
Suv 3,05,5 0,54,0
Uglerod2 oksidi 5-12 1-10
Uglerod oksidi 1-10 0,020,50
Azot oksidi 0-0,8 0,0010,400
Uglevodorodlar 0,200,30 0,1-0,10
Oltinguugurt gazi 0-,002 0-,03
Qurum, gm’ 0-,04 0,1-1,5
Benzopirin, gm® 0,0002 0,00001
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Bu tizim nafaqat dvigateldan chigayotgan
gazlarni tozalab qolmasdan balki undan
chigayotgan  shovginni ham  meyor
darajasida pasaytirishga ham xizmat qgiladi.
Avtomobilni bu tizim bilan jixozlash uning

konstruksiyasiga va dvigatel quvvati

y®& ol i s hd gasir qilmaydi, lekin
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k @satadi. Shu magsadda, hozirda
avtomobil va dvigatel konstruksiyasiga

bogloi q r a pislmdiliddegatkliEda
Il kkita katali tdlardadineyt r a
hamda  payvandlanib quvurlar rgali

mar k a z i yndirgichdian shdsqginni
pasaytiradi.

2-rasm. Katalitik neytralizator

Ekotizimni muhofaza
magqgsadida rejalashtiriigan natijalar:
Ekologik xavfsizlikni taminlashda
mahalliy bazalt pilik (roving)dan issiglik
izolyatsion bazalt filtrlarni loyihalash,
xomashyo va materiallar sarfi hisobi
metodologiyasini ishlab chigish;
Avtomobillar xarakatlanishi
jarayonida zararli gazlarining harakat
tezligini kamaytirish  harakatlarsh
jarayonida chigindi gazlar miqgdorini
kamaytirish, zararli gazlarni kamaytirish
maqsadida bazalt rolikni olish jarayonida
Oltinguugurt gaziUglerod2 oksidj Azot
oksidi reaksiyaga kirishadigan ximiyaviy
elementlar migdori  aniglash, ekologik
muhitni yaxshilashdagi issiqlik izolyatsion
bazalt filtrlar olishni asoslash;
rejalashtiriigan  mahsulot ishlab
chigarish hajmidan kelib chigib, xomashyo
va materiallar sarfi hisoblab chiqish;
Avt omobi I ekot i &ichann i
tavsiyalar:.
- avtomobilda mexanik  shovginni
konstruktiv xususiyatining yugori aniglikni
oshirish;

qilish

- mexanik shovginni yuzaga keltiruvchi
zarba bilan ishlaydigan detallarga termo
ishlov berish;

88

- Aerodinamik shovqginnig yuzaga
kelishida Dizel,injektor va karbyuratorli
dvigatellardin chiquvchi chigindi gazlar
zararliligini kamaytirish;
-dvigatellarda katalitik neytralizator
g @lash;
-elektromexanik qurillma elementlaridagi
magnit kuchldadigandan h
shovginlarni rostlash va maxkamlash
darajasini oshirish orgali kamaytihis

Xul os a@nida ts ekspluatatsiya
sharoitlarida avtotransport vositalarining

ekologik xavfsizlik nazoratini amalga
oshirganda, foydalanadigan ekologik
meyorlar  avtotransport  korxonasining

ishlab chiqarish texnika bazasi bilan
jihozlanganlik  darajasiga bg laligini
hisobga olish talab qilinadiS h u&inda
ishlab chigarish texnik baza belgilangan
t ar t i dsdi,atranbprt vositalarining
texnik holatini texnik jihatidan tartibga
sofish x sohasiflagi s horniatty  hujjatlar

talablariga  muvofigligini  baholashni
t as hki | dkazishsubhunuveayishlis
texnologi k, s i dcbash |
vositalari bilan tédmi n | a n gliahn
maqgqsadga mu v dib,i ¢
avtomobillardan  chigayotgan  shovqin
darajasini kamaytirishga olib

keladi,shuningdek avtomobillarnng
ekologik xavfsizligi t@minlanib, samarali
ishlashiga olib keladi.
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UDK 62-838
ELEKTROMOBILLAR VA ICHKI YONUV DVIGATELLI
AVTOMOBILLARNING EKOLOGIK KOGRSATKICHLARI HAMDA ULARNING
ATROF-MUHITGA TAGIRINI BAHOLASH

Qosimov Baxtiyor Axmatjonovich
Transport vositalari muhandisligi kafedrasisistenti
Jizzax politexnika instituti
E-mail: baxtiyoraxmatjonovich@gmail.com

Ushbu maqgolada elektromobillarning yaratilish tarixi, bugungi kunda ishlab

chiqgariladigan elektromobillarning turlari,
todgrisida va muammokeltaib o & thialngdeanarkbetkicyonuld ;i ki la r
dvigaelli avtomobillar bilan taqqoslangan @dau mot | ar kel tiri b odt i | g«
i chki yonuv dvigatell:] avtomobill ardan =toq ¢
odtil gan. Bundan tashqgar. elektromdnmmngllmnl
umumiy ekologik tés i r k o & r sichun g hisokitbldar ihamda ishlatishdagi
chigaradigan chigi ndiAvatro moibgi dadrair nk enlgt iurm e YA
va xulosalar berib oatilgan.
Kal it &lekframbbal, rgibrid, elektrenergiya quvvat, ichki yonuv dvigatel, O

avtomobi |, transport, bat areya, harakat, X a

muhit, chigindi gaz
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This article discusses the history of the creation of electric cars, the types of electric
cars produced today, their achievements, environmental performance, problems and
shortcomings, and compares them with cars with internal combustigimes. It also
provides necessary recommendations for the proper use of electric cars and cars with internal
combustion engines. In addition, calculations for the overall environmental impact of electric
vehicles and internal combustion engine vehiclastae amount of emissions during use are
presented. General indicators of vehicles and conclusions are given.

Keywords: Electric car, hybrid, electricity, energy, power, internal combustion
engine, automobile, transport, battery, movement, safety, fueistraction, ecology,
environment, exhaust gas.

Kirish ishlab chigarishni tashkil etish va mahalliy
Elektromobillar  hozirgi vaqgtda avtomobilsozlik mahsulotlari
tobora ommal ashib u | nomenklaturasini yanada kengaytigigh
ortib bormoqda. Respublikanizda hamda elektromobillar ishlab chigarishni
elektromobillarj gibrid avtomobillarni tashkil etishni davl at
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quvvatlash chorh a d b i r Ig@sida
prezdentninggarof galul gilingan [2].
Hagigatdan ham garaganda bu transportlar
yogqi |l gadi tejamkor hi
kotrsatgichl ar. y a
izoxlashadi. Ayrim mutaxasislar shuni
takitlashadiki  elektromobillarni  ishlab
chiqarilishi bu yer sayyorasini
ekologiyasim yaxshilashga xizmat qiladi
deb hisoblamaydi. Demak bir gancha
sababl arni kodrib

muvofiq. Ol i b

1—rasm 1832-y|Ida Robert Anderson tom0|dan ishlab
chigarilgan birinchi elektromobilning ko drinishi

Aslida ichki yonuv dvigatelli
avtomobillarga garagandealektromobillar
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tadqgiqotl ar shuni
elektromobillarning atrefmuhitga kam

mi gdor da bodal sa ham za
ma a | u m omodda. Bibtadqigotlarmig i k

tahlil gilib chigilganda elektromobillarning

ekologi k kotrsatgichl
harakat !l ani sh hududl ar

Ularning asosiy quvvat manbai elektr
energiyasidir. Shunday ekan elektr
energiyasini  ham ishlab chigarishda

(yuzaga keladigan ekologik muammolar
borilbi

I an bogadl iragm).i r

gilgan. 1913 vyilda ichki yonuv dvigatel
texnologiyasi rivojlangani va Genri Ford

ABARNOI\/IASI

1930vyillarda allagachon vyaratilgan edi. konveyer ishlab chigasih n i | g a
1832yilda Robert Anderson godyganl i gasr bsshidan iqull ><2 0
elektromobillarini  birinchi marta ishlab yonuv dvigatelli avtomobillar tezda
chiqgardi. Leki n o @&s h irivojlana boshladi. t OE
batareyalarini texnologiyasini rivojlanishi Elektromobillarning ichki yonuv

dar aj asi past b o &l gdvigateli  avtomobillarga garaganda
salbiyeds i r k o @ rasrrang gxai va. lafzalli klarini ham k-e&r
20-asrning  boshlarida ichki  yonuv masala hisoblanadi. Dastlabki ™)
dvigatelli avtomobilklar rivojlana elektromobillar ishlab chigarilgan davrda

boshladi. 1885 yilda nemis muhandisiKarl el ekt romobi |l | ar bod@Ggan
Benz zamonaviy avtomobillarni yaratib i ¢ h ki yonuyv dvigatell ar
birinchi ichki yonuv dvigatelli transport oshib ketgan edi. Demak bunga sabab
vositasini ixtiro qildi. Shiday qilib ichki yonuv dvigatelli avtomobillarning
elektomobillar va ichki yonuv dvigatelli ommaviy, zamonaviy ishlab chiqarilishi va
avtomobillarining v auning natijada avtomdltarni  narxi n
rivojlanishi har bir davrda jamiyatdagi pasayi shi sabab bodal di
texnologik taraqqi yo tdavrga kelib elektromobillarningp i | a n

chambarchas bogdal iq
Birinchi  elektromobilning  rivojlanishi
o @ s haarningd texnologik cheklovlari
yatni batareya muammolari va samarasiz
zaryadlash usullarini gamrab olgan edi
hamda
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i ntegratsiyalashuviga

ommalashib ketishi va uning bir gancha

afzall ikl ar.i xaridorl ar
odsishiga sabab
Elektromobillarning bir gator
afzalliklarini kodrib ct
todsqginlik
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- chigindi gazlar miqdorining yodligi istedmol qgilinadigan elektr energiyasi gaz,
yoki juda kamligj kodamir yoki neft kabi
- gqayta tiklanadigan energiya  foydalangan holda elektr stantsiyalarida
manbalaridan  foydalanish  imkoniyati ishlab chiqariladi. Yéni avtomobil zararli
mavjudligi; chigindilarni chigarmasda zaryadlash
-yuqori samar ador | i k uchun elektr energiyasini etkazib
- dvigatetlan chigadigan shovqini beradigan elektr stansiyalari tomonidan
yodqligi; ishlab chigariladigan enirgiya uchun
-yoqil gai nar xi ni ng yoqgiladigan neft mahsulotlari ekologiyaga
- Xxavfsizlik darajasini yaxshilanganligi katta zarar yetkazadi. Bu borada
MDH mamlakatlarida jumladan mutaxassislar xag del&idlash mumkin,
Rossiya federatsiyasida elektromobil lekin bu md@umotlarni keltirishdan oldin
egalaribir gator imtiyozlari mavjud bodib i sbod vV a dalill ar k e
bu mamlakatda  elektromobillarni Elektromobillar va ichki yonuv dvigatelli
ommalashishiga xizmat qiladi. Bu avtomobilning qaysi biri ekologiyaga
imtiyozlardan biri transport soliglaridan koGproq =zarar kel tirish
ozod gilinishidir. Bundan tashqari ichki todl i q hayoat ulagnaishbbl a r=f=n i
yonuv dvigatelli transport vositalarini chigarish uchun ketadigan xom ashyoni .05
harakatlanishi tagiglangan hududlarda gazib olishdan tortib, utilizatsiya
elektromobillarni xarakatlanishigaruxsat gilishgacha bodl g
beriladi EI ekt romobi |l | ar solishtiriladic  yo &l | ar da
ham bepul harakatlanadi va pullik Agar elektr enirgiyasini ishlab O
avtoturargohlarda hamb e p u | t o Gchigarishda shamol generatorlari, quyosh
imkoniyatini beradi. Elektromobillarni panel | ar i vV a shung aZ o &

sotib ol i shda d a v | ayordamida avtomobilni gayta zaryad qilish D:

migdorda subsidiya ajiratiladi. Bu ishlarni uchun elektr energiyasini ishlab chigarilsa

amalga oshirish mamlakatda u holda ichki yonuv dvigatelli va elektr <

elektromobillarni ommalashishiga sabab motorli avtomobil odr t asi da gm (

bodl adi . chigindilaridagi far ]
Elektromobillarning quvvatlantirish Bu jarayonlar natijasida atmosferaga

borasida képincha bu  mashinalar karbonat angidrid chigindilarini 3 ><

benzinga qaraganda ekologik jihatdan barobarga kamaytirish imkoniyatini beradi

qgulay emasligini takidlashi kerak. Chunki  (2-rasm).

Elektromobillarning ekologik toza
kodbr satgichl ari

JIZP

70%

60%
50%
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30% - m Ekologik zarar
20% -
10% -
0% - ‘ ‘ ‘ ‘

AQSh Yevropa Osiyo  Xitoy Hindiston

2-r as m. El ektromobill arni ng da atkichlarihigr ke si mi
tahlili
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Asosan Osiyo mamlakatlarida
elektr energiyasini ishlab chigarishda tabiy

gaz, kodmir VvV a
ishlaydigan elektr stantsiyalari soni
kodapdir. Shuning

elektromobillar ichki yonuv dvigatelli

avtomobillarga qgaraganda atnwiuhitni

atgi 25-40% kamroq ifloslantiradi deb
hisoblanadi. Ammo hali ham bu
kotrsatgich kamr oq
yagin kelajakda elektromobillar soni oshib
borsa ekologiyaga chigaradigan zaxarli
moddalar migdori ham oshishi mumkin.

70%

Elektromobillarning ekologik zararli
kodr sat gi chl ari
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YrECHNS

kodr satgi chlabilar AQShd
yonuv dvigatelli avtomobillarga

Bu
ichki

ma z ugaraganda 668 foizga ekologik tozan

hisoblanadi. Yevropa mamlakatlarida bu
kodrsatkichl ar biroz f
kodr sat goo doizri @mshkil qiladé

Xitoyda esa bu farg fagat 315% ni

tashkil qgiladi. Elektr stantsiyasining
aksariyat gi s mi hal i
ishlayotgan Hindiston uchun

elektromobillarning ekologik tozaligi ichki
yonuv dvigatelli avtomobillarga garaganda
atigi 19-34 foizga yaxshirog (8asm).
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3-rasm. Elektromobillarning ekologik zararli kotrsatgichlari

Barcha hollada ham
elektromobillarni ekologik
kodrsatgichlarini

tomonl arini

chigindilari benzin bilan ishlaydigan

avtomobillarga garaganda ancha past

hisoblanadi. Elektromobillarning
akkumulyatorlari ganchalik ekologik za
yoki zararli ekanligi bunung ekoligik

kodr sat si chl ar Bemiinli b alashyoning gimmatli

va dizelli avtomobillar uchun zamonaviy
akkumulyator 3 yil xizmat qiladi. Ishlab

chigaruvchilar bunday batareyalarga fagat

2 vyil kafolat beradi. Elektromobillar
yaratuvchi a r i

ishlashiga 810 yil yoki 160.006200.000

km masofani kafolatlaydi. Ammo tez
zaryadlash juda tetez ishlatiimasa,
bunday

muddat i kamida 10
Bu shuni anglatadiki elektromdb
akkumulyatorlari  kamroq  utilizatsiya
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S universiteti
kodrishdel ektromobi l

akkumul yat o batareyalarni
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gilishni talab giladi. 2019jilda
Britaniyaning Nature jurnali Birmingem

mutaxassislariningy =
i shl aibdQg hi

X

tufayli kelajakda litiyionli
akkumulyatorlarning utilizatsiya qilishi —
muammosi hagida ogohlantirgan ™)

magolasini chop etgan edi. Mutaxassislar
lityum-ion batareyalarni ikkilamchi xom
manbalari sifatida
kodri sh mu mikidladilar.g i n i
Hozirda juda oz sonli elektromobillar
gayta ishlashga yuborilmogdalekin

but un dunyo b o Gignli a b
gayta ishlash zavodlari

k o

mavjuddir.
Rossiyada bu
shahridan

Chelyabinsk
AMegapol

bat ar eyal ar ni kompaniyalar guruhi tomonidan amalga h
y i oshiriladi.

Germaniyada
elektromobillardan  akkumulyatorlarning
ishlah muddatini uzaytirishning gizigarli
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usuli ixtiro qilindi. Gamburg yaqinida kuzovlarda va bir xil ichki tarkibda ishlab

Wemag kompaniyasiga tegishli tijorat chigariladi. Ascly farq fagat

elektr stantsiyasi quyosh panellari va  dvigateldadir. Agar ichki yonuv

shamol turbinalaridan ortigcha energiyani  dvigateliga ega mashinalarda qayta
saglash uchun ushbu batareyalardan i shl anadi gan j uda kodp

foydalanadi. Avtomobillarni  gayta gi sml ar madvigatelduzdinmiarl s a (
ishlashni global maoda kdrib chigish qutisi, akkumulyator, turli xil moylar),

ham benzin va dizel avtomobillari elektromobillar  fagat akkumulyator
foydasiga emas. K o dbatariyalaridan va generator matorlaridan

markadagi elektromobillar va ichki yonuv ~ foydalanadi (3}jadval).
dvigatelli avtomobillar deyarli bir xil

1-jadval

Elektromobil va ichki yonuv dvigatelli avtomobillar ko &rsatgichlarining tahlili

= i

BYD SONG PLUS Champion Chevrolet Captiva 3.0 AWD LTZ

Diapazon 520:605km Eshiklar soni 5
Avtomobil turi

Quvvat 135kv Odrindi gl a 5-7
Batareya quvvati 71.7kvt Yoqil gai Al-95
Rasmly 0100 km/soat 8.3sek. 100 km/:patgach.a 8.6 sek.
tezlashish vaqti tezlashish vaqti

sonlyada t'ezlanlsh 0-50 km/soat Maksimal tezlik 198km/soat
vaqgtiga erish

maksimal quvvati 4.4 kvt Shahar aylan 100 km

istedmoli uchunl4,3 |

Magi stral vy 100 km

JIZP1 XABARNOMASI

sof elektr diapazoni | 605 km

sarfi uchun8,3 |
Sof elektr masofasiga| 605 km Quvvat zaxirasi 455- 783km
Tana tuzilishi 5 eshikli 5 drinli Uzunlik 4673mm
Ogarligi 1950kg Kengligi 1868mm
Uzunlik 4705mm Balandligi 1756mm
Kenglik 1890mm Old trek 1569mm
Balandlik 1680mm Orga iz 1576 mm
gg%‘d'asr‘ (10 30 dagig Gai | déasiak | 2707mm
Gail dirak |27656mm Burilish diametri 11,8m
- - Ogairlikni 1890kg
Batareya quvvati 71,1Kwh Brutto vazni 2352kg
Dvigatelning umumiy | ,g 1. Yuk kodtaril| 462kg
momenti
Battareya turi Lityum temir Silindrlar soni / tartibga | 6/V shaklida
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fosfat batareyasi solish
Dvigatelning 135 kut Dvigatel quvvati, ot/daqiqd  249/6900
maksimal quvvati
Quvvatistedmoli 14,1 Kwh/100km - -
Energiya turi elektr Moment, Nm / rpm 288/5800
DC zaryadlash vaqti | 30 daq. Elektron boshgaruv ABS, EBD,
tizimlari ESP
Shinal ar o 235/50R19 Shina d@ichami 235/50 R19
Elektromobil batareyalarini yonuv dvigatelli avtomobillargab o @ 1 g a n
ekologiya zararini kamaytirishning eng talab yuqoriligicha golmoqda.

magqbul usullaridan biri uni qayta ishlash  Avtomobillarning umumiy samaradorligini
orgali zararini kamaytirish hisoblanadi. Bu o s hiri sh wuchun el ektr v,
borada bir gator ishlar amalga oshirilib  birlashtirgan gibrid avtomobillar ham

bormoqda. Ayrim mamlakatlar tobor a ommal ashib bor
elektromobil akkumulyatorlarini  gayta masal alarga yechim bodl &
ishlatishi faol ravishda Tormoz tizimi elektromobil va Py
ragabatl antiradi gan ichki yonuv dvidatelli avitomobillarda halt Qf)

ishlash jarayonini ywq@iluvechi ahamiyatgqas@;a

gilgan. Elektromobil akkumulyatorlarni yathi  xavfsizlikni taminlaydigan ish 2
gayta ishlash  tarmoglarini  yarata faoliyatini optimallashtiradi.
boshladilar. Bu nafaqgat ishdan chiggan Elektromobillar regenerativ. tormoz
batareyalarni atremuhitga salbiy t&irini tizimlariga ega boal=sb
kamaytiradi balki akkumulyator kinetk energiyani elektr energiyasiga
texnologiyasidagi iqdisodiy tejamkorlikni aylantirish vazifasini bajaradi. Bu esa
ham oshiradi. Atreimuhitga salbiy tésir saqglangan energiya samaradorlikni
kodrsatishning o | d i oshirish vazifasini bajaradi. Ichki yonuv
avtomobillarni utilizatsiyasi gayta ishlash  dvigatelli avtomobillar ishgalanish
jarayoni amalga oshiradi va ekologiyaga tormoziga tayanib ishlaydi va tormoz <
taGsirini kamaytiradi4]. disklari hamda prokladkalari ortj&inetik ><
Elektromobillarning ishlab energiyani issiqlik energiyasiga
chiqgarilishi unga b o aylantiradi. Elektromobillardan fargls h=k==g a
sabab bodl mogda. Bu odl aroq ul ar qaytaD_ti
imtiyozlar ham joriy etiimoqda. Misol mavjud emas. lkkala tizim ham bir xil
uchun subsidyalarning ajiratilishgi va  vazifani bajaradi, lekin turli usullar orgali
bojhgona todl ovl ar i diamalga oshiriladi. Elektromobillar mT3 o |
gi | sak bdad tashdari shahBriarn energiya tejashn b i r i nc hi odring
elektromobillarni gabul qgilishni chunki energiyani tejash uning
kuchaytirish uchun amanavi vy y o samardorligini oshiradi. Ichki yonuv
avtomobillariga cheklovlar Kiritilishi ham dvigatelli  avtomobillar esa sodda
talabni oshiradi. Lekin yirik yuk tashishva me xani z mni afzal kodarad
gi shlog xodajaligi s 0 mexanizm ishonchli deb hisoblanadi [6]h Kk i
Avtomobillarning umumiy El -1 km ga todagar.i |
ekologik tas i r  kiahl@rini$oartulgsi: ekologik tas i r (g CO / km y O
CO [/ km) ;
00 —— (1) ETchign - avtomobilning  butun
hayot davridagiumumiy chigindilari (g
CO; )
bu yerda Dmasofa - avtomobil butun umrida

bosi b oGtgan umumiy masoc
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Avtomobillarning umumiy 0Y O 3300 0
chigaradigan chigindilar formulasi.
0"Y 00 07Y 00 (2) bu yerda:
O - édektr sarfi (kWh/km);
bu yerda: OO0 - éektr energiyasi ishlab
EP - ishlab chigarilgan chigindilari chigarishda hosil; bodl ac
( g @OCavtdmobilni ishlab chigarishda; Dumum- @avtomobil butun umrida bosib
EU - foydalanishda chigargan odtgan umumiy masofa (kr
chigindilari ( ¢ Cd harakatlanishda Ichki yonuv dvigatelli avtomobillar
hosil bodaladigan chi q¢handi | ar
ED - utilizatsiya chigindilari (g 'OTY “O 200 O (4)
COd)avtomobilni yodq [ jarayoni .
Elektromobillarda EU  elektr & yerda
energiyasini ishlab thyqloaor'lls%od'agsiaréd é!;ékm)
bogdl diby ichki oyonuv dvigateli yoqilgai
avtomobillarda esa vy @,ll 8i yonishi orqgali
hosil bodl adi. Dumum- avtomob|I butun umrida bosib e
Avtomobillardan  foydalanishda odtgan umumi. y maso f a(fl kot
hosil bodladigan chi dg:hkmy@nuvdalgatellamn@qymu I il dguri
Elektromobillar uchun: enzin-2, 310 ;g CO /|
Dizel-2,6809gCO [/ | . 2
2-jadval O
Elektromobil va ichki yonuv dvigatelli avtomobillarni chigindi sarfi
Elektromobil Z
Elektr sarfi 0.15 kWh/km D:
El ektr CO chiqgindi 400 g/kWh
Il shlab chigarish CO 12,000,000 ¢12 tonna) <
Umumiy hayot davomiyligi 200,000 km m
I chki yonuv dvigatelli avtomobil
Yoqil g@i sarfi 6.5 1/100 km = 0.065 I/km <
Benzin CO chiqgindi 2310 g/l ><
Il shlab chigarish CO 6,000,000 d6 tonna)
Umumiy hayot davomiyligi 200,000 km E
Elektromobillar uchun hischkitob. Ishlatishdagi chigaradigan chigindilar: N
O 1p W N n@unTnp ¢ NS U —
Umumiy chigindilar migdori: ™

0°Y 00 O7Y pcgninmp ¢ ndrm'® U
lkmogaekologkt® i r ko@r sat gi chi
oY CT MMM @ 5T
¢ T8u 1t P vAsd
Ichki yonuv dvigatelli avtomobillar uchun hisekitob. Ishlatishdagi chigaradigan
chigindilar:
oY Tt @ O, o PO T Tt TT 0 T T TEA U
Umumiy chigindilar migdori:
0°Y 00 OFY ¢ mBuT no MU T TO Q& TT 1T OG0

1 km ga ekologik tdirk o G r s:at gi c hi
OQHMMIIT

00 ———  pyYEhirQa

C U TT TT
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3-jadval
Avtomobillarning umumiy kod@rsatgic

KodrsatKki Elektromobil |chki yonuv c!wgatelll
avtomobillar
Umumiy chiqi 24,000,000 g 36,030,000 g
1 kmekologik tasir 120 g/km 180.15 g/km

Eng ekologik + -

Elektromobillarning asosiy
ekologik afzalliklaridan biri bu ularning
chigindi chigarishi nol foizga teng deb
yuritiladi. Birog ularning umumiy atref
muhitga t@siri bevosita elektr energiyasi
manbasiga@ i r qi |l i sh
oshib ketadi. Agar elektr energiya quyosh
panellar yoki shamol energiyasi kabi
gurilmalardan foydalanilsa
elektromobillarning uglerod izi sezilarli
darajada kamayadi. Ichki yonuv dvigkite
avtomashinalardan chigadigan chigindi

gazl ar birinchi
chigaruvchilari ekologiyani
ifloslantiruvchi  moddalarni  kamaytirish
uchun il géor

hamda buning natijasida EVRO talablariga
javob  beruvchi avtowbillarni ishlab
chigarishni magsad qilib olishgandir [10].
Xulosa. Yuqoridagilarni inobatga
olib shuni takidlash lozimki, barcha
omillarni hisobga olgan holda
elektromobillar  ekologik toza yoki
ekologik talablarga jaob bermasligini

odt kazi | alao hagjasida ofisla h | i |
B o s h gROPERDIES0 n@Fa nVEHICLE k iTO

mumkin bodal adi .
yonuv dvigatelli avtomobillarning
ekspluatatsiya

elektromobillarga nisbatan afzal
kot@rinishlar:i bil an
hamda ularda xarajatlarni sarfi
kamayishiga ob keluvchi omillar

mavjudligi alohida takidlanadi. Lekin har
ikkala avtomobillarning ekologik
kodarsatgichlarini

elektromobill arda
kam emas!ligini

Demak davom etayotgan yangilik va ortib
borayotgaltigi texnologik
taraqqgiyotlarning natijalari
elektromobillarni avtomobilsozlik
sanoatida yanada

kutil mogda. Ushbu
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ichki yonuv dvigatelli avtomobillardan
foydalanishning sezilarli darajada
kamayishi yoki elektromobdirni ishlab
chiqgarishga bodal gan t
olib keladi.
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Magolada yer usti transport mashinalarinitexnik gisimlarga b I§an ehtiyojini
hisoblash uslubiyatiga oid masalalar yoritiigan. Maqolada zamonaviy texnologik jihozlar
avtotransport vositalarining texnik tamirlash va ularga texnik xiznoau$tish jaroyonini

texnologik yangilanishiga asos fishligi ko r§atibo tdgan.
Kalit so dar: ishlatiladigan ehtiyot gismlar, kafolat davrp kikdano tkazish, detallar

V)

etishmovchiligi, kelish davriyligi, texnid k
] MisOls § cOmMmMBBsIste] d&20 d3d sSssHJSEC O tOMyYd Is i
dzOL j d3dats 2 b4 ~mEf Ogtsisd3d yoOJ smw , Ylsts Mo toj dggtzdat

sBBtclzH 9 Odzd j
sBMdzlzy d & Odzeq v
szt Ujo'sp@ndhdj o
slksfmkzlsMmlse dj
E{f tcOo dzft j dzts Mls

Kirish

O abekiston Respublikasida
avtomobilsozlik sanoatiga asos
solinganligi mamlakatimizda avtomobillar
sonini keskin ortib ketishiga sabalb ldli.
Bu esa o®noZdan avtomobillarga
ko &atilayotgan texnik xizmat sifati va
madaniyatini b tarishni  talab etdi.
Avtoservislarni bargaror ishlashi va undagi
ish unumini orttirish uchun doimiy
izlanishlar olib borish kerak. Shu jumladan
ushbu ilmiy magolada ham avtomobillarni

kafolat davrida ishlatiladigan ehtiyot
gismlar sarfini hisoblashni
takomillashtirish orgali avtoservis

korxonasini ish unumini oshirishokdda
tutilgan.

Avtomobillarni kafolat davri
avtomobil ishlab chigaruvchi kompaniya
tomonidan belgilanadi. Bu davr turli
kompaniyalar avtomobillari uchun turlicha
bo I6a ham, lekin belgilangan shartlar
deyarli bir xil. Masalan, kafolatli xizmat
avtomobil b O6rg ékspluatatsiya qiliib,
vaqtida texnik k rikdan o tkazib turilgan
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holatdagina amal qiladi. Oynalar, rezino m
texnik buyumlar va tezyeyilib ketuvchi <
detallarga kafolat berilmaydi.

Avtomobillar sanoatida xizmatdkgatish ><
darajasi va muddati, texnik sozlik holati va

tadmirlash  tizimining samaradorligi D_
bevosita ehtiyot gismlar bilan N
tadminlanganlik darajasiga Il .

Xususan, kafolat davrida yuzaga keladigan =
nosozliklarni tezkor bartaraf etish va
mijozlarga yuqori darajada xizmat
ko &atish uchun ehtiyot gismlarni aniq
hisoblab, ularni oldindan zaxiralash
muhim ahamiyatga ega. Bu esa
korxonaning logistika tizimini samarali
tashkil etish hamda xizmat ok&atish
xarajatlarini  optimallashtirishni  talab
giladi.

Avtoservis korxonasida kafolat davri
uchun ishlatiladigan ehtiyot qismlar
etarlicha taminlangan odoé&hi shart.
Nosozlik va buzilishlar o yicha kelib
tushadigan arzlar va ularga ishlatilishi
kerak loIgan ehtiyot qismlar turi va
sonini oldindan bilish ancha murakkab
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masala. Bu masalani hal etishda kafolat
davri amal gilayotga 30...40 avtomobilni
ko Zatuvga olinadi. Kuzatuv  davri
avtomobil sotilgandan boshlab kafolat
davri tugagunga qgadar hisoblanadi. Bunda
to liy, aniq va ishonchli malumotlar olish
uchun avtoservis korxonasida
ko rgatilayotgan xizmatlar sifatli, ehtiyot
gismlar bilan taminlanganlik darajasi
yuqori, hisobga olish va hujjat ishlari aniq
yuritilishi kerak.

Avtomobilning kafolat davrida 100
avtomobil uchun  hisobga olingan
detallarni buzilishgacha ddgan ishlashi

mobaynida o racha talab etiladigan
ehtiyot qgismla soni  quyidagicha
hisoblanadi:
L, ,.100

Lo == @

Aynan, malum bir nomdagi detallar
etishmovchiligini  oldini olish uchun,
avtomobillarning kafolat davrida 100

avtomobil uchun ishlatiladigan detallarni
hisoblashda  ishonchlilik ehtimolligi
ko &atkichini hisobga olish kerak. Unda
kafolat davrida 100 avtomobil uchun talab
etiladigan etiladigan ehtiyot qismlarni
ishonchlilik ehtimolligini hisobga olgan
holda quyidagicha aniglash mumkin:

1a:1 u[+Ua ].u[ (2)

Kuzatuv osidagi avtomobillarni
balzi detallari yuqori ishonchlilikka ega
bo I§ganligi sababli kafolat davrida ularda
buzilish va nosozliklar kuzatiimaydi. Bu
degani kafolat davrida ular uchun
bo ladigan extiyojni rejalashtirish shart
emas degani emas.

Kafolat davrich kerak b l&digan
ehtiyot gismlarni buzilish & lnagan
taqdirda ishonchlilik ehtimolligini hisobga
olgan holda quyidagicha aniglash mumkin:

- 100" L, o, 3)

a L-La
Talab etiladigan ehtiyot gismlar
nomlari va sonini rejalashtirish uchun
avtoservisda, kafolat davrida xizmat
ko gatilayotgan va  fmirlanayotgan
avtomobillar sonini bilish zarur.

100
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Tajribalar  shuni  k satadiki,
avtomobil egalari avtomobillariga
tadmirlash va texnik xizmat dr&atish
ishlari uchun aksariyat hollarda
avtomobillarini  sotib olgan joylaridagi
texnik xizmat lo datish stansiyalariga
boradilar. Lekin bé&i hollarda texnik
Xizmat ko gatish  stansiyasiga oyé
yo lékay kirib o tadigan avtomobillar ham
uchrab turadi. Yil davomida kafolatli
xizmat uchun g léyo lékay kirib o taivchi
avtomobillar 30...40 % ni tashkil qgiladi,
unda:

N, o& (130..L40)N, (4)

Shunday qilib, yuqoridagi usul
orgali avtomobillarning kafolat davrida
ishlatiladigan ehtiyot qismlar sarfini,
ishonchlilik ehtimolligini hisobga olgan
holdaoptimal ravishda hisoblash mumkin.

Bozor  igtisodiyoti  sharoitida
ehtiyot qgismlar b yicha beriladigan
buyurtmaning eng qulay hajmiga va uni
olib kelish davriga katta @Gbor beriladi.
dbgar yil davomda
gismlarni hammasi birdaniga blikelinsa,
ularni omborda saqglash uchun xarajatlar
haddan tashqgari oshib ketadi, chunki
kapital mablglar tol@ harakatda
bo lthaydi va ombor maydonidan unumli
foydalanilmaydi. Shunday qilib, kerakli
ehtiyot gismlar zahirasini kichik hajmda va
katta daviyliklarda olib kelish qulay.
é mmo bunda
go shimcha xarajatlar oshadi hamda
istedmolchilar katta hajmda oladigan
mollari uchun beriladigan moliyaviy
imtiyozdan mahrum dI&dilar. Shular
sababli, olib kelinadigan ehtiyot gismlar
partiyasning xarajatiga va olib kelish
davriyligiga ikkita omil birday tésir etadi:

-buyurtmani  olib  kelish
uchun ketadigan xarajatlar;
-zahirani  saglash uchun

ketadigan xarajatlar.

Ehtiyot gismlar zahira hajmini va
buyurtma berish vaqtini aniglash uchun
oddly jadval usulidan tortib, to murakkab
igtisodiy-matematik usullargacha, har xil
usullar o l&@niladi.
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avtomobillarini  uzoq vyillar davomida
ishonchli xizmat gilishini téminlashdan
hamda firmaning mavgeini oshirishdan
iborat.
d¢vtomobillarda

nosozikteg turligha ld, (ularning ikefia | )
chigish omillari ham turlichadir. [3]
Kafolat davrida uchraydigan buzilishlar

Igtisodiy-matematik usullar eng
qulay (optimal), ehtiyot gism hajmini va
buyurtma berish davriyligini aniglashga
garatilgan. Bu usul shartigaoka, bitta
detalni olib kelish va uni saglash uchun
xarajatlar yigadaindis
bo I&shi kerak.

Omborlarda vujudga keladigan

uch

etishmaydigan yoki  sarflanmaydigan turlicha o lshiga qaramasdan, kafolatli

ehtiyot gismlar nomenklaturasinio D xizmat fagatgina  konstruksion va

vaqtida bartaraf etish zahirani  texnologik sababdan vujudga kelgan

shakllantirish va nazatlash tizimiga buzilishlarga b Gatiladi. Kafolatli

bogdliq. tadmirlash jarayonida ehtiyot qismlar
¢vtomobillarda k ahfsalzkitabi muhidhaathamiyad &asbtadi.

buzilishlarni oldini olish uchun, muntazam  Agar avtoservishda kerakli ehtiyot gismlar

va tartibli ravishda avtomobilning texnik zaxirasi mavjud ©lasa, témirlash

holatini tekshirib borish zarur. Buning muddati uzayadi va  mijozlarning ===

V)

uchun avtoservis korxonasi barcha kerakli ishonchini y gotish xavfi yuzaga keladi.

asbobuskunalar, diagnostik enbdlar va dvtoservis korxonal agfl ni
texnologik jihozlar bilan téminlangan aniglikka ega b Igan diagnostik stendlar

bo I&shi kerak. Bundan tashqari va texnolgik jihozlar bilan t@minlash, 2
avtomobillarda kafolat davrida engo kb ishchilar malakasini muntazam oshirib
uchrayotgan nugsonlarro r@anib, ularni borish, y&n i ul ar ni il g Q%
oldini olish o yicha tadbirlar ishlab tajribalari bilan tanishtirish, kerakoldéa
chigish zarur. Bundandkzdangan magsad ularni chet mamlakatlard® @ish uchun D:
avtoservis korgnasi omboridagi ehtiyot yuborish kabi tadbirlar zarur hisoblanadi.
gismlar zahirasini shu ndamotlar asosida Yuqorida  keltirilgamarning  barchasi <
togar i tashkil gi | i s lavvale axizmatv sifatim o yaisHildniahigd, am
kafolat davrida eng &@ uchrayotgan Xizmatlar tan narxlarini kamayishiga, <
nugsonlar haqgida avtomobil ishlab  avtoservis korxonasini ish unumdorligini
chigaruvchi zavodni habardor qilish orqali  oshishiga va shu orgali avtomobil ishlab ><
mavjud kamchiliklarni bartaraf shdir. chigaruvchi zavodni olor€i va daromadini
Shaxsiy avtomobil egalarickgincha servis oshishiga, oxir oqibat mamlakatimiz D_
korxonalariga  kirganlarida  avtomobil avtomobil sanoatini tobora rivojlanishiga N
bo yicha bajariladigan ishlarni tanlab olib keladi. ' N
o thkazadilar. Bunday holatlar kafolat dévtomobillarga t ni
davrida o Ishi gatiyan man etilishi ko gatish va tamirlashda ikki xildagi

kerak, chunki ayrim nugsonlar axborot turidan foydalaniladi: statistik
tekshirilmay o tib ketishi mumkin. Shu (ishonchli) va individual (diagnostik).

sababli kafolat davrida servis korxonasiga
kirgan har bir avtomobilning agregat va
tizimlari bo yicha texnik nazorat ishlari
o tazilishi shart. Dunyoning
avtomobilsozlik sohasidoyi cha eng
mamlakatlaridan biri & I§an Germaniyada
avtoservis korxonasiga kirgan har bir
avtomobil (shaxsiy yoki davlat avtomobili,
kafolat davrida va undan keyin)
to laligicha texnik lo rikdan o t&azilishi
shart qilib belgilangan [2]. Bundan
ko dangan asosiy maqgsad insonlar hayoti
xavfsizligini  taminlash va ularning

101

Statistik axborot avtomobillar majmuining
buzulishlai hagidagi m@umotlarni gayta
ishlash orgali olinadi, diagnostik axborot
esa ayni avtomobilning texnik xolati
pardmgtfiaoni bevositao I6hash orgali
go Ida kiritiladi. Statistik axborot asosida
texnik xizmat lk atish va témirlash
ishlarining hajmlarimadum bir ehtimollik
bilan belgilab olinadi, diagnostik axborot
asosida esa ushbu ish xajmlari aniq
avtomobilga nisbatan aniklab olinadi.
Diagnostik axborotdan foydalanish
natijasida muddatdan oldin profilaktika va
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joriy tadmirlash ishlari uchun xarajatini
bartaraf qilish imkoni tg iadi.

Ko mlab agregatlar va
mexanizmlarning diagnostikalanish
imkoniyatlari ularning nazoratga
yaroqliligiga ko @ jixatdan bg li.

Nazoratga yaroglilik deb
avtomobilning  uni  diagnostikalashga
mexnat, vagt vavositalarning minimal
xarajatlarida ofektning texnik xolati
xagidagi axborotning belgilangan
ishonchlilik  darajasini  t@minlovchi
diagnostikalash
moslanganligiga aytiladi.

Nazoratga yaroglilikning asosiy
ko rsatkichi nazoratga  yaroqlilik
koeffitsienti hisoblanadi:
Uo
Sc¢=——,
C gty

Bu yerdaue i diagnostikalashda asosiy
mexnat xajmi, kishsoat;
Uc T ko ghimcha mexnat xajmi (diagnostik
vositalar, datchiklarni ulash, éktni test
rejimiga olib chigish va hakazokishi-
soat.

Diagnostikalashda
go ghimcha mexnat xajmi,
i shonchliligiga
ehtimolligini hisobga olgan xolda asosiy
Isoq va  ghimcha Is¢g  diagnostik
operatsiyalarni bajarishga
xarajatlarining yigindisibilan aniklanadi.
Elementlar, tizimlar va butun avtomobil
uchunue va ue quyidagi formulalar bilan
ifodalanadi

Uo=a Pty vaPe = a Pt.,
i=1 i=1
(6)

Bu yerdadz diagnostik operatsiyalarining
soni.
Nazoratga vyaroglilik koeffitsienti

asosiy va
Gbktning

avtomobilning (elementning, tizimning)
diagnostikalashga moyilligini
xarakterlaydi. U avtomobil

konstruksiyasining nazoratga yaroqliligini
baholash imkonini beradi.

¢ vtomobillarni konstruksiyalashdan
(loyihalashdan) tortib toki a yxatdan
chikarilguncha barcha bosgichlarda,ayia
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ishlab chiqgish, tayyorlash, ekspluatatsiya
gilish, kapital va saglash hamda aniq
avtomobillarni o yxatidan chigarish aktini
asoslashda avtomobilllarning diagnostik
tadminoti bo yicha tadbirlarni amalga
oshirish eng ptimal yo I6(yechim, garor)
hisoblanadi. Diagnostik @minot T bu
odar o b o gpdghn k tashxib
metodlarining, normativlarining, texnik va
dasturli  vositalarning, diagnostikalash
jarayonlarining, q l@anilayotgan texnik
diagnostikalashning metodlari va
vositalarini metrologik téminlash
tizimlarining kompleksidir.
¢ vtomobil parkining texnik
tayyorgarlik koeffitsientini, avvalo texnik
Xizmat ko gatish va témirlash
jarayonlarida nazoradiagnostika
ishlarining xajmini lo @aytirish hisobiga
oshirish  mumkin. Ko glab avtomobillar
uchun u texnik xizmat d&rdatish va
tadmirlash o yicha ishlar  umumiy
xajmining 2517 30 % tashkil giladi.
Odatda, texnik xolat parametrlarini
bevosita ulchashga sarflanadigan vaqt
umumiy diagnostikalash vaqtining 510
% ga teng, qolgn 9095 % vakt
datchiklarni urnatish va echib olish,

RNOMASI

ABA

hamda diagnostikalash natijalarini gayta
ishlashga tugri keladi. Bunday xolat
avtomobillarga texnik xizmatdkm$atish va
tadmirlash mexnat xajmini kamaytirish
gismida katta rezerv  mavjudligini N
ko isatadi va uni amalga tadbik qilish ! N
uchun birinchi navbatda avtomobillarni =
diagnostikalashga moyilligini (nazoratga
yaroqgliligini) oshirish kerak buladi.

¢ vtomobilga datchiklarni qulay va
sodda ulanishi hisobiga,
diagnoagostikalash va nazoratning
samarali metodlarini tanlash hisobiga,
avtomobilni maxsus d&zda tutilgan
universal ulanish joylari (razemlar),
shtutserlar, zaglushkalar va hakazolar bilan
taéminlash hisobiga,;
¢ vtomobilning konstruksiyasiga
urnatiladigandatchiklarni kiritish hisobiga
(kaysiki ularga avtomobilni
diagnostikalash davrida tashki
diagnostikalash vositalarini ulash mumkin
buladi);

X
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¢ vtomobillarni  uning  jihozlari
paneliga urnatiladigan va istalgan vaqtda
xaydovchiga most tizim, uzel vyoki
agreganing texnik xolati xakida axborot
beruvchi (ogoxlantiruvchi) nazorat
tizimlari  bilan  taminlash  hisobiga
nazoratga yaroglilikni oshirish mumkin
bo I&di. ¢ malda avtomobillarning
nazoratga yaroqliligini oshirishning barcha
uchta  usullaridan  ham  kompleks
foydalanish maqgsadga muvofik
hisoblanadi.

Diagnostikalash metodlari va
parametrlariga talablar diagnostikalash
parametrlarining sifat va kattaligi tarkibiga

talablarni hamda diagnostikalash
algoritmiga talablarnd dichiga oladi.
Tarkibiy va diagnostik paranwar

nomenklaturasi hamda ularning dperiy
giymatlari avvvalo konstruktiv, texnologik
va ekspluatatsiyaviy faktorlarni hisobga
olgan xolda belgilanadi.
Diagnostikalashning belgilangan
vazifalaridan va & &atkichlaridan kelib
chiggan xolda diagnostikalasmetodlari

aniglanadi; ular ofektning diagnostik
modelini, diagnostik parametrlarni
o I6éhash, ularni tahlil gilish va qayta

ishlash qoidalarind Dichiga olishi zarur.
¢ vtomobillarning nazoratga

yarogliligini baholash & rsatkichlarini
shartli  ravishda operativ, iqgtisodiy,
konstruktiv. va @ shimcha hamda

nazoratga yaroqlilik darajasini baholash
ko &atkichlariga ajratiladi.

¢ vtomobillarni texnik
diagnostikalashga talablar, avvalo yangi

avtomobillarnii ishlakchigish va
uzlashtirish talablariga, taktik xaik
topshiriglarga,  yoki  ularni  ishlab

chigishning texnik topshiriglariga, texnik
shartlarning stendartlariga, umumiy texnik
shartlarga, umumiy texnik talablarga,
avtomobilning  texnik  shartlari  va
konstruktorlik xujjatlariga kiritiladi.
Diagnostikalash #Gsatkichlari va
xarakteristikalari  taktik -  texnik
topshiriglarda, va texnik topshiriglarda
beriladi va diagnostikalash jarayonining
ishonchliligini, aniqligi  va igtisodiy
samaradorligini  baholashga karatilgan.
¢ vtomobillarning diagnostikalash
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ko rsatkicHari va  xarakteristikalarini
nazorat qilish, ularni qabul qilish va
odatdagi sinovlarida amalga oshiriladi.

Amaldagi tizimlarda ehtiyot gismlar
talabini prognoz qilishda &g hollarda
statistik m@lumotlarga ¢ lig tayaniimaydi
yoki taxminiy usullar g laniladi. Bu esa:

- Noto 6rgpéognoz;

- Kamomad yoki ortiqgcha zaxiralar;

- Qo ghimcha logistika xarajatlari;

- Xizmat ko msatish muddatining
ortishiga olib keladi.

Kafolat muddati ichida nosozliklar
yuzaga kelishi ehtimolini aniglash uchun
statistik usullardan dydalanish zarur.
Quyidagi usullar aynigsa samaralidir:

- Nosozliklarning chastota tahlili
(Failure Rate Analysis): har bir model yoki
komponent b yicha kafolat davrida
uchrayotgan nosozliklar soni aniglanadi.

-MTBF (Mean Time Between
Failures):o bacha iskash davri aniglanib,
ehtiyot qismlar almashtirilishi kerak
bo Igan davrlar prognoz gilinadi.

- Weibull tagsimoti: ehtiyot
gismlarning ishdan chigish ehtimolini
vaqtga nisbatan modellashtirish uchun
go l@niladi.

Kafolat davrida avtomobil ehtiyot
gismlarini anig va ilmiy asosda hisoblash
usullarini takomillashtirish orgali
avtoservis korxonalarining texnik xizmat
ko r&atish sifati va samaradorligini sezilarli
darajada oshirish mumkin. Magolada tahlil
gilinganidek, mavjud muammolari
noto o0rg ¢rognoz, kerakgi zaxiralar,
logistika uzilishlari T xizmat ko &atish
muddatining chb Zlishi va mijozlar
noroziligiga olib kelmogda. Zamonaviy
yondashuvlai ABCi XYZ tahlili, statistik
prognozlash modellari (Weibull, MTBF),
surdy intellekt va ragamli boshgaruv
tizimlari (CMMS, ERP)T1 ehtiyot gismlar
harakatini puxta nazorat qilish va
optimallashtirish imkonini beradi. Bu esa:

- Mijozlarga tezkor va sifatli xizmat
ko rgatish;
- Korxona xarajatlarini kamaytirish;
- Xizmat sifati va ishonchliligini
oshirishga xizmat qgiladi.
Shuasosda, quyidagi amaliy takliflar ilgari
suriladi:
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1. Avtoservis korxonalarida ehtiyot
gismlar harakatini ragamli tizimlar
orgali monitoring qilish;

2. ABCiXYZ va MTBF tahlil
metodlarini muntazamaléash;

3. Logistika zanjirini
takomillashtirish orgali yetkazib
berish ishonchliligini oshirish;

4. Surdy intellekt asosida prognoz
tizimlarini joriy etish.

Yugoridagi choralar kafolat
davridagi texnik xizmat & §atishni yangi
bosgichga olib chigib, servis faoliyatining
samaradorligi va raqobatbardoshligini
tadminlaydi.
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Diffuziyon hromlash avtomobilsozlikdaehtiyot gismlarni diffuziyali qayta ishlash
texnologiyalarimahsulotlarningnustahkamliginoshirishgatexnologikparametrelgrxizmat
muddatiniva ishonchliligini oshirishgayordamberadi Ushbutexnologiyalarsirt gattigligini
oshirish korroziyagachidamliligini oshirish va ishgalanishgarshiligini yaxshilashuchun
ishlatiladi, natijadasirtda qattig korroziyagachidamli xrom karbid gatlami paydo bodadi,
goplangammetallar

Kalit so&lar: diffuziyali xrom qoplamasi qotishmalay korroziya texnologiya
materia] mashinasozlikkimyoviy-termik ishlov berish yoriglar, xomashyq sovutish
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Technologies for diffusion processing of parts in the automotive industry help to
increase the strength of products, increase their service lifeelability. These technologies
are used to increase surface hardness, enhance corrosion resistance and improve friction
resistance. In this process, chromium atoms diffuse into the surface layer of the base material
at high temperatures, resulting in adyacorrosiorresistant chromium carbide layer on the
surface.

Key words. diffusion chromium plating, alloys, corrosion, technology, material,
mechanical engineering, chemit¢bérmal treatment, cracks, raw materials, cooling.
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Ushbu maqolada tormozk ol odkal ar i ni i shl ab czqa
materiallarning kimyoviy tarkibi tahlil giligan Tormoz kolodkalari transport vositalarining
tormoz tizimidagi asosiy elementlardan O
va ekologik xavd i z | i gi ular ishlab chigarilgan
Tadgiqot davomida metall, mineral va polimer asosidagi aralashmalar, ularning ishgalan
koeffitsiyenti, termal barqarorligi va atroiu hi t ga t adsi r i | rgabildi.r a %
Ekologik xavfsiz va yeyilishga chidamli mugobil materiallar aniglanib, mavjud mahsulotla
bilan taggoslandi. Tadgiqot natijalariga asoslanib, tormoz kolodkalarining samaradorllgl
oshirish vV a ul ar ni i shl ab crliagsah i dbdygi
tavsiyalar ishlab chiqgildi. Maqgol a avto%
muhandislar, texnologlar va tadgiqotchilar uchun amaliy ahamiyatga ega.
Kal i t w®monlézkoloakalari, kimyoviy tarkib, materiallar, yiéish, ishqalanish, =
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This article analyzes the chemical composition of materials used in the production of
brake linings.Brake linings are one of the main working components in a vehicle's braking
system, and their quality indicators, durability, and environmental safety are directly related
to the composition of the materials they are made from. During the study, the @hemic
composition of metal mineral, and polymeibased mixtures, their friction coefficient,
thermal stability, and environmental impact were examined under laboratory conditions.
Environmentally friendly and weaesistant alternative materials were aldentified and
compared with existing products. Based on the research results, key recommendations were
developed to improve the efficiency of brake linings and ensure environmental safety in their
production. This article has practical significance for ieegrs, technologists, and
researchers working with advanced materials in the automotive industry.

Keywords: brake linings, chemical composition, materials, wear, friction, heat

resistance, binder, strength

Kirish

Bugungi kundatez suéatlar bilan
rivojlanayotgan  avtomobil  sanoatida
transport vositalarining xavfsizlik
ko &atkichlarini oshirish dolzarb
vazifalardan biri bl golmoqda.
Avtomobil transportida xavfsizlik
ko gatkichlarini eng muhim gismlaridan
biri T tormoz tizimi bo ld, uning
samaradorligi nafagat haydovchi
yo lovchilarning hayoti, balki g Icharakati
ishtirokchilarining umumiy xavfsizligiga
chambarchas lgplddir.

Shuni alohida t&idlash kerakki,
mavjud ilmiy adabiyotlar va texnik
reglamentlarda tormotizimi asosan fagat
kinetik energiyani issiglikka aylantiruvchi
mexanik komponent sifatida baholangan
[9]. Biroq, avtomobilning real
ekspluatatsion sharoitlarida tormoz
tizimining samaradorligi & @ jihatdan
tormoz kolodkalari (ustquymalari)ning
fizik va kimyoviy xususiyatlariga,
shuningdek, ularning  ekspluatatsion
xizmat muddatiga b ladir.

Adabiyotlar  tahlili  natijasida,
tormoz kolodkalariningo bacha xizmat
muddati (haydovchilarning tormozlanish
uslubi va w lésharoitlariga bg l@ holda)

25 00050 0®M km oralg ida o zgaradi.
Ushbu masofada kolodka materiadi D
ishqgalanish xususiyatlarini sezilarli
darajada g gota boshlaydi. Tormoz
kolodkasining faolligi kamaygani sayin,
tormoz masofasi esa olgroq dinamik
yuklamalarda  geometrik  progressiya
bo yicha ortib boradi, bu esa favqulodda
111

va

vaziyatlarda @ létransport hodisasining =
yuzaga kelish xavfini keskin oshiradi.
Avtomobillar tormozlanish <
natijasida tormoz kolodkalari yeyilishi va
uning  xizmat  muddati  ustquyma
materiallari kimyoviy tarkibiga bg la. O
Bunda, tormoz kolodkalari xizmat muddati

hamda tormozlanish masofasining ~
gisqaligi muhim ahamiyat kasb etadi. D:
Tormoz  ustquymasi  (tormoz
kolodkasi) 0 transport vositalarining <
tormoz tizimida eng asosiy gismlardan biri m
bo I, u g iiraklar harakatini
sekinlastirish  yoki 1o xiatish uchun <

ishlatiladi. Ustquyma (ishgalanish ><
materiali) tormoz diski yoki baraban bilan ___
ishgalanib, harakat energiyasini issiqlik D_
energiyasiga aylantiradi. Shuning uchun

ustquymalar yuqori ishgalanish N
koeffitsienti, yeyilishga chidanilk va ;
i ssiglik barqgarorligi
Tormoz ustquymalari transport
vositalarining xavfsiz harakatini
tad@minlashda onnaydii m

Ularning sifat lo atkichlari 8 asosan,
ishlab chigarishda  foydalaniladigan
materiallar va ularning tarkipigismlariga
bog ligdir. Tormoz  ustquymalarining
tarkibi bir nechta asosiy komponentlardan
tashkil topgan o ldb, har bir komponent
0 Ziga xos vazifani bajaradi.

Tormoz ustquymalarning ishlashi
mat er i al t ar ki baladia
Materiallar maxss tarzda tanlanadi va
ularning  kimyoviy tarkibi transport

ga

bevo:
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vositasining turi, tormoz tizimi talablari va ustquymalarining yana bir afzalligi

ish sharoitlariga moslab ishlab chigiladi. shundaki, ular tormoz disklariugasiga
Tormoz di ski as os &kam bzargrd lyetkazadi.i |Baag,, bu

mustahkamlovchi tolalar, metall zarralar, ustquymalar yuqori haroratda o

asos moddalari va moylash maadiaridan tormozlash samaradorliginioygotishi va
tashkil topadi . B o0 g lBoshqgav tarlargd m@isbatanalidros) kehreingn g
strukturaviy yax| it | hogligiighi bilaa danglamadi.a $hdning v a
goplama materialining 2@0 foizini uchun ularni asosan kundalik haydovda,
tashkil etadi. Ular o Zgartiriigan fenol o lacha yuklama ostida shlatiladigan

formaldegid gatronlaridan tayyorlanadi. transport vositalarida altash magsadga
Mustahkamlovchi tolalar qoplama massasi  muvofigdir.

bodyi@3ba foizni tashkil qilib, Yarim metall tormoz ustquymalari
materialning mexanik mustahkamligini  esa 3065 foizgacha metall zarralar
oshiradi. Tolalar metall, mineral, keramika  (asosan temir, @lat yoki mis) va boshqa

yoki organik kelib chigishga egaolib, komponentlardan tashkil topgan. Ular
asosan mi s, podal at , yugoli itoymoz samaradarligi va& ayuqaih i s h a
tolalardan iborat & ladi [1]. haroratga chidamliligi bilan ajralib turadi.

Asos moddalari issiglik va Yarim metall ustquymalar uzoq xizmat
showginni yutish xususiyatlarini muddati va yaxshi issiglik targatish

yaxshilaydi hamda ishlab chigarish  xususiyatiga ega léada, ular
tannarxini  pasaytiradi. Ular odatda tormozlash jarayonida dkgroq shovgin

noorganik birikmalar, silikatlar va metall chigaradi va disk yuzasini nisbatan
kukunlardan iborat @I, massaning 15 ko @rog  yediradi. Ushbu  turdagi
70 foizini tashkil giladi. ustquymalar sport uslubidagi haydov va

Moylar ishgalanish va yeyilishga yugori  yuklama ostida ishlaydigan
tatsir ko rdatadi, yuzalarni toza saqlash va  avtomobillar uchun mos keladi.

plyonka b gdanishini cheklash vazifasini Kam metalli ustquymalar esa NAO
bajaradi. Odatda grafitli surkov moylari bazasiga 10 foiz metall @ hilishi
ishlatiladi. orgali  tayyorlanadi. Ular  organik

Avtomobil transport vositalarida ustquymalarga garagda issiglikni
go l@niladigan tormoz  ustquymalari yaxshiroq tarqatadi va yuqori haroratlarda

asosan uch turga obinadi: asbest yanada samaraliroq tormozlash imkonini
bo Ilhagan organik(NAO), yarim metall beradi. Shovgin darajasi yarim metall
va kam metalli tormoz ustquymalafi]| ustquymalarga nisbatan pastroc léb,

Asbest b lnagan organik (NAO) chang hosil b lshi ham kamrogq. Kam
ustquymalar tekibida tabiiy tolalar, shisha metalli ustquymalar kundalik va rbacha

JIZP1 XABARNOMASI

tolalar, karbon tolalari va flplovchi yuklama ostida foydalanish  uchun
gatronlar mavjud. Bu turdagi tormoz muvozanatli tanlov hisoblanadi;jadvalda
ustquymalari yumshoqaold, tormozlash tormoz kolodkasi materialining kimyoviy
jarayonida past shovqin hosil giladi. NAO  tarkibi  tahlilini ko rish mumekin.
1-jadval
Tormoz kolodkalari materialining kimyoviy tarkibi
Xomashyo nomi Zichlik (kg/sm3) % hajm
B o g & | lmemniyhkarbid 3,21 15
Todal di ruvecechi b 45 12
Sintetik grafit 2.3 8
Aluminiy (Al203) 3,95 11
d 7,14 9
Koks 1,506 8
Mis 57 19
Temir 7,874 18
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Tormoz tizimi komponentlarining
materiallari yuqori iIshgalanish
koeffitsientiga, issiglikka chidamlilikka va
yeyilishga qarshi barqarorlikka ega
bo I&shi kerak. Odatda, tormoz kolodkalari
tarkibida quyidagi moddalardan
foydalaniladi:

Metallar (temir, mis),

Keramika zarrachalari,

Grafit va boshga ishgalanishni
optimallashtiruvchi komponentlar [4].

Tormoz ustquymalarining
(ishgalanish materiallarining) tarkibi turli
kimyoviy elementlardan tashkil topgan
bo I, har bir kimyoviy elemento Ziga
xos  funksiyani  bajaradi.  Ularning
muvozanatli aralashmasi ustquymaning
ishlash samaradorligi, chidamliligi va
xavfsizligini tadminlaydi. Tormoz
ustquymalarining asosiy Kimyoviy
elementlaridan bird temir (Fe) bo ldb, u
ustquymaning mexanik mustahkamligi va
gattigligini tadminlaydi hamda yuqori
yuklama va bosimlarga bardosh beradi.
Temir ustquyma massasining 60% gacha
gismini tashkil gilishi mumkinMis (Cu)
esa issiglik o t&azuvchanligini oshirib,
yeyilishini kamaytiradi va tormozlanish
samaradorligini yaxshilaydi, shuningdek,
ishqalanish  barqarorligi tadminlaydi.
Rux (Zn) korroziyaga garshi xususiyatini
oshiradi, aynigsa nam sharoitlarda
ustquymaning bargaror ishlashind dab-
guvvatlaydi. Qalay (Sn) ustquymaning
yumshoqligi va silligligini  oshiradi,
yeyilishni nazorat giladi hamda ishqgalanish
yuzasida zararli qattiq zarrachalarning
paydo o Ishini kamaytiradi.Surma (Sb)
esa yugori harorat sharoitida ustquymaning
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bargaror ishlashini @aninlab, ishgalanish
koeffitsientini optimal darajada ushlab
turadi va qizib ketishdan himoya qiladi.
Ishgalanishyuzasida yuqori gattiglik va
yeyilishga chidamlilikni téminlash uchun
kremniy karbidi (SiC) qo l@niladi.
Grafit (C) esa moylovchi sifatida ishlaydi,
ishgalanishni  kamaytiradi,  yeyilishni
oldini oladi va haroratni nazorat gilishga
yordam beradiZirkoniy di ok si di
vaal yumi ni y okabiiaaziv ( Al
materiallar ustquymaning yeyilishga va
yuqori haroratga chidamliligini oshiradi.
Bundan tashqari, zamonaviy tormoz
ustquymalarining tarkibida oz migdorda
kalsiy (Ca), vanadiy (V), titan (Ti) va
magniy (Mg) kabi elementlar ham mavjud
bo I, ular ustquymaning strukturaviy
yaxlitligini, yeyilishga chidamliligini va
yuqori haroratda ishlash barqgarorligini
yanada mustahkamlashga xizmat qiladi

[2].

Zamonaviy avtomobillardada ikki
turdagi  tormoz mexanmi keng
godal |l anil adi:

- Diskli tormoz mexanizmida disk
aylanadi va kaliper ichiga ikkita
godzgaal mas kol odk a
silindrlar kaliperg
paytida ular tormoz kolodkalarini diskka
sigiladi.

- Barabanli tormoz mexanizmida

I avtomobilnin
atil adi | sh pay

i dagi boGshligqg A
uchun mexani k regul
Diskli tormoz mexaramining grafik

tasviri lrasmda keltirilgan [1].
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Plunjer

Kolodkaning yon
nakladkasi

Diska barabani

1-rasm. Diskli tormoz mexanizmining grafik tasviri

Hozirgi avtomobillarda odatda old
diskli va orga barabanli tormoz mexanizmi

bilan jihozlangan. Hisolx i t o b | ar g aomklaynit r ahisobga

oldingi tormoz mexanizmi umumiy
tormozlash quvvatining taxminan 70
foizini tadminlashi kerak va shuning uchun
orga tormozlarga qaraganda -tez

almashtirilishi kerak. Avtomobil tormoz
mexanizmi asosan, disk, kolodkalar va
tormoz ustquymasidan tashkil topy

Zamonaviy avtomobillarning
tormoz tizimi aerodinamik va dinamik
olgan holda
loyihalanadi. Harakat davomida tormoz
bosimi tasirida avtomobil massasi oldingi
g iWiraklarga lo dhadi, bu esa old
tormozlarning yuklanishini oshiradi. Shu
sababli, oldingi tormoz mexanizmlari
umumiy tormozlash kuchining 635%
gacha qismini t@minlashi zarur , buni

ishqgalanish juftlaridan ibora8] grafik ko mnishida  tormoz  kuchi
tagsimotini 2jadvalda berilgaf3].
2-jadval
Grafik k o nishdagi tormoz kuchi tagsimoti
TIr Avtomobil turi Old g i@iraklar Orga g itiraklar
1 Yengil avtomobillar 70 % 30 %
2 Yuk avtomobillar 6071 65 % 357 40 %
3 Yo ltanlamasva 65 % 35 %
krossoverlar

Avtomobil tormoz tizimida tormoz
disklarining ham ahamiyati yugori. Bunda,
tormoz disklarini ishlab chigarishda bir
nechta materiallardafioydalaniladi. Eng
keng targalgan material bu kulrang quyma
cho yan (Gray Cast Iron) hisoblanadi.
Kulrang quyma cb yan yaxshi issiqlik
o thkazuvchanlikka ega, ishgalanishga
chidamli, issiglikni tez va bir tekisda
targatadi va deformatsiyaga nisbatan
kamroquchraydi. Shu sababli, zamonaviy
avtomobillarda tormoz disklarini
tayyorlashda aynan kulrang quyma
cho yan keng q l@aniladi [4].
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Bundan tashgari, mustahkamlangan
uglerodli kompozitlar (CarboeRarbon
Composites) ham ishlatiladi. Ular asosan
yuqori tezlikdagi sport avtomobillari va
poyga mashinalarida  odé@niladi.
Mustahkamlangan uglerodli kompozitlar
juda yengil, yugori haroratda ham barqaror
ishlaydi va yeyilishga chidamli dolédi.
Biroq, bu turdagi tormoz disklari nisbattan
gimmatroq turadi [5].

Keramik kompozitlar (Carbon
Ceramic Composites) esa sport
avtomobillarda, masalan, Ferrari va

Porsche kabi brend mashinalarida keng
go léaniladi. Ular juda yengil, juda gattiq
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va yeyilishga chidamli & lé, issiglikni
ham samarali boshqaradi. Keramik
kompozitlarnng tannarx jihatidan yuqori,

ekspluatatsion xizmat muddati juda
uzoqdir [6].
Shuningdek, alyuminiy

gotishmalari ham tormoz tizimi detallarini
ishlab chiqarishda gjlaniladi. Alyuminiy
sof shaklda tormoz diski sifatida
ishlatiimaydi, balki alyuminiykeramk
goplamalar yoki maxsus mustahkamlangan

gotishmalar shaklida ishlatiladi.
Alyuminiy materiali issiglikni yaxshi
othkazadi va yengil ®ladi, ammo

yumshoqligi sababli boshga materiallar
bilan  mustahkamlash talab etiladi.
Alyuminiy asosan yengil avtomolslf va
mototsikllar uchun m lgallangan tormoz
tizimi detallari ichida @ l@niladi [7].

O dganishlar va olib borilgan
izlanishlar natijasida armoz
kolodkalarining asosiy kimyoviy

komponentlari sifatida temir, mis, rux,
galay, surma, kremniy karbidi va dita
kabi materiallarekanligi aniglandi. Ushbu
kimyoviy materiallar yugori mexanik
mustahkamlik, issiglikni samarali
boshgarish va ishgalanish yuzasining
bargarorligini  t@minlaydigan  asosiy
Xususiyatlari mavjudligi izlanishlar
natijasida o r@anildi, shunngdek, abest
bo Ilhagan organik (NAO), yarim metall
va kam metalli ustquymalar turli
ekspluatatsion sharoitlarga mos keluvchi
variantlar sifatida q l@niladi. Amaliy
tadgiqgotlardan kelib chigib quyidagi
tavsiyalar ishlab chiqildi

1. Transport vositalarining
foydalanish sharoitlariga qarab tormoz
ustquymalari turini tanlash tavsiya etiladi.
Kundalik foydalanishda NAO yoki kam
metalli ustquymalarni, sport va yuqori
yuklamali sharoitlarda yarim metall
ustquymalarni q l&ash samarali.

2. Tormoz ustquymalari tarkidagi
metall komponentlar (aynigsa mis va
temir) optimal nisbatda saqlanishi zarur.
Bu orgali issiglik targalishi yaxshilanadi

va ishgalanish Xususiyatlari
optimallashtiriladi.

3. Yangi materiallar va ularning
aralashmalari dyicha ilmiy-tadqgigot
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ishlarini  davom  ettirish  magsadga
muvofig. Aynigsa, ekologik jihatdan
xavfsiz va uzoq muddat xizmat giluvchi
tarkiblarni ishlab chigish muhim.

4. Tormoz  ustquymalarini ishlab
chigarishda materiallarning sifat nazoratini
kuchaytirish zarur. Materiallarning
kimyoviy tarkibni doimiy ravishda
tekshirish va standartlarga rioya qilish
orgali xavfsizlk va samaradorlikni
oshirish mumkin.

Shundan  kelib
ustquymalarining kimyoviy tarkibi va
uning muvozanatli tuzilishi avtomobil
xavfsizligi, tormozlash samaradorligia
ekspluatatsion xizmat muddatiga bevosita

chigib,  tormoz

talsir etadi. Ushbu o mdalishda ilmiy
tadgigotlarni  davom  ettirish,  yangi
materiallarni @ l&ash va ishlab chigarish
jarayonlarini  optimallashtirish  orqali
transport vositalarining umumiy
xavfsizligini tadminlaslga erishish
mumekin.
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AXBOROT TEXNOLOGIYALARI VA KOMPYUTER GRAFIKASI
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KIBERBEZOPASNOSTLIK 2024 YILDA: TRENDLAR VA CHAQIRIQLAR
CYBERSECURITY IN 2024: TRENDS AND CHALLENGES

skrdjeo 1 tlsdtc 1 OBBL s9 d Y

d. 5. fteslW i MMstcO® COW Jj HtsT
stsdiflsj tedzOY d o6 teOd3dzdzOv d day d dzd te d
rAdLosmed?2 foddlsjnddudncd2 ddnisd

[bielsOLddz SBddz [ kEMmsOdse dy
OfmfmdMmisjdads, [ydL OSMSd?2 utsdqus;:dzqas;fns

Magola 2024yilda kiberxavfsizlik sohasidagi asosiy tendensiyalar va chaqiriqlarni<
tahlil giladi. Madumotlarni himoya gilishga zamonaviy yondashuvlar, jumladandgun
intellekt, Zero Trust modeli, biometrik autentifikatsiya va bulutli xavfsizli b chigiladi. 2
Muallif shuningdek, muhim infratuzilmaga hujumlar, kvant hisoblash bilapl@oxavflar va O
narsalar internetidagi (10T) zaifliklarni muhokama qgiladi. Kiberxavfsizlilagninlash uchun
majmuaviy yondashuv zarurligi dadlanib, kiber savodxonlik va xavfsizlik tizimlarini tez
o Zgaruvchan tahdidlarga moslashtirishning muhimligi qayd etilgan. D:
Kalit so dar: Kiberxavfsizlik, axborot xavfsizligi, 2024 tendensiyalari, Z€eFoust,
surdy intellekt, kvant kriptografiya, biometrika, narsalar interneti, bulutli xavfsizlik, ijtimoiy <
muhandislik, muhim infratuzilma. m
#4lsOls+ w f smewh j dzO OdzOdzd L Iz Cdz¢ yd 9" n 4 d
CdBjteBjLtsf OMmdesmisd o 2024 cdsdalzj lﬂ@-ﬁﬂ%@blﬁ%@ﬂ
H Odzdz" =, 9 ¢ dzs yow dmf sdz! L s9 Oded § dMm¢ kmMmilseo jARdzts
Bdtsdid Isted yj MGz Oklj dlsd¥dsoOoyds d LOhMdlkkz OV
shdzse dz" | EkEZetesL ', kOCd] ¢0O¢ OLOSd dzO € fgdlIs@yd f
CoOdalstso " d&3d o' ydmdzj dzd v o3q , d EwiLoddsmilsd dzls
dzj sBrtSHJBsMIs! Codsf dzy S Mdesets Y SHABSHO ¢ BBNQI]’J
fsorhjdzdy CdBjtectcOBsIsdzsmisd d OHOFISOYJ® u—%ﬁ d
FetotsL Od3.

sdzs yjor j sfifeEggeOsy Omdats s d dz¥ ste 3Oy d ts dzdzOW |
2024, Zero Trust, dmScEmmilse j dedz" 2 ddalsg dzdzj S Is,
ddzls j todzj Is o4hj2, 5B dzO Yy dzO W BJLBY OMdesMmis: |, i ts

ddztt e OMlstczC sktcO.

The article analyzes key trends and ligmyes in cybersecurity in 2024. It explores
modern approaches to data protection, including artificial intelligence, the Zero Trust model,
biometric authentication, and cloud security. Major threats such as attacks on critical
infrastructure, risks assiated with quantum computing, and vulnerabilities in the Internet of
Things (IoT) are also discussed. The necessity of a comprehensive approach to cybersecurity
is highlighted, emphasizing the importance of cyber literacy and the adaptation of security
sydems to rapidly evolving threats.

Keywords: Cybersecurity, information security, 2024 trends, Zero Trust, artificial
intelligence, quantum cryptography, biometrics, Internet of Things, cloud security, social
engineering, critical infrastructure.
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JAVASCRIPT VA REACTJS ASOSIDA YARATILGAN DINAMIK VEB-
SAHIFALARDA SEOKORSATKICHLARINI OSHIRISH USULLARINI TADQIQ
QILISH

Ostanaqulov Xojiakbar Mansurqul odydi

Intellektualboshgaruwa kompyutertizimlari fakulteti
Axborottizimlari vatexnologiyalariyoénalishi3-bosgichtalabasi
Andijon davlattexnikainstituti
E-mail: ostanaqulovhojiakbar@gmail.com
ORCID: 00090001:54901141
AcademieEdu XojiakbarOstanaqulov

Ushbu ilmiy magolada JavaScript, xususan ReactJS asosida yaratilgan dinamik v%
sahifalarda SEO (Search Engine Optimizatiomw)&atkichlarini oshirishusullari tadqiq
gilingan. Tadgigotda tahliliy va eksperimental metodlar asosida SEO yondashuvlari (CS&E
SSR, SSG) samaradorligi baholandi. Sahifalarning yuklanish tezligi, -tegt,
indeksatsiya va Core Web Vitals kalo isatkichlar Google Lighthouséhrefs va boshga 2
vositalar orgali tahlil gilindi. SSR va SSG yondashuvlarining afzalliklari amaliy natijalar,
bilan isbotlandi. Shuningdek, React Helmet, lazy loading, rasm sigish va strukturalang%
madumotlar kabi texnikalar SEO samaradorligini oshiruvehillar sifatida lo &atibo tidi.
Tadgiqot Andijon davlat texnika instituti (ASTI) Axborot texnologiyalari fakultetida ishlab
chiqgilgan AASTI |l nteractive Serviceso pé%th
loyiha institut faoliyatini ragamlishaklda taqdim etishda zamonaviy SEO yondashuvlarinin
muhimligini isbotlab berdi. m
Kalit so dar: JavaScript, ReactJS, SEO, dinamik ~galhifa, SSR, SSG, CSR, Core <
Web Vitals, metaeglar, ASTI, optimallashtirish

) HOdzdzts 2  dzOlz ydats 2 ntsOIstjtjsafq’hﬁ]JﬁpmﬁMHIztjisfr]@Laﬁcjlscb
(fsdmitses? fldddL Ooydd) -fisd® dzdhnptizQ d3d 1jOff Wb, s s
dmy sdz Lse Odzdjd3 JavaScript, ) Yyofmlsdzsmis d Re
1 ey jtedd3j delsOdz! dzr = 3 ssHBse BT dZO tsyJ dzj dzO ¢ d S
0 CSR,SSR d SSG. 1 sC0OL Olsj dzd , sO¢dJ Q-@gsm,wt@s
gdzH j Stk j issmis: d Core Web Vitals, B' dzd ts C
Google Lighthouse, Ahrefs d Httkzedr MmMJjtco dmtse
fsHIse j oy Hj dzr O PBORRI t6OCYJ f(tosHj di3sdzMmls
sJ mdzsdzse d COC React Hel met , |l azy |l oading,
HOdzdzr J, MftsmseMmMseakzes s Edkzkzyh jddt SEO. RrRMMdjHBo
ftod d3d tod f zOIs W tstc d3r ¢ AST,I td Ot teO Bald O dedats 2 S edz® |
d dz¥ ste 3Oy d ts dzdz’ = Isj ndetsdzts e d 2 ddzH d Y OdzMC sG 5 Gt
ddmlsdlskzls® (ASTI ) . Clisls fftotsj Chs HASKEHORE 00 dL o Y Czts
ydqWteseotsds ftcj HmMisOodzj dedd HJ WISy dz desflsd o kL O.

s dz¥ yj 9JavpScript ReactJS SEQ H d dz0 d&3d uff it @ARFPQSE
CSR CoreWebVitals, d3g Js@8TI, tflsddzdL Oydw

This scientific article explores methods for improving SEO (Search Engine
Optimization) performance on dynamic web pages built using JavaScript, specifically
ReactJSThrough analytical and experimental approaches, the effectiveness of various SEO
strategied CSR, SSR, and SSGwas evaluated. Metrics such as page load speed, meta tags,
indexability, and Core Web Vitals were analyzed using tools like Google LighthousefsAh
and others. The advantages of SSR and SSG were supported by practical outcomes.
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Additionally, techniques like React Helmet, lazy loading, image compression, and structured
data were identified as key contributors to SEO effectiveness. The studyracsghy
applied through the "ASTI Interactive Services" platform, developed by the Faculty of
Information Technologies at Andijan State Technical Institute (ASTI). This project
demonstrated the critical role of modern SEO practices in digitally pregeinistitutional

activities.

Keywords: JavaScript, ReactJS, SEO, dynamic web page, SSR, SSG, CSR, Core

Web Vitals, meta tags, ASTI, optimization

Kirish

So riggi yillarda vebishlab chigish
sohasi sezilarli darajada rivojlanddunda
aynigsa JavaScript dasturlash tili asosida
qurilgan kutubxonalar va freymvorklay
xususan, ReactJS o zamonaviy
foydalanuvchilarning ehtiyojlariga javob

bera oladigan, interaktiv va tezkor
sahifalarni yaratishda keng
go l@nilmogda. Ushbu yondashuwami

Single Page Application (SPA)

texnologiyasi foydalanuvchiga silliq va
uzluksiz tajriba tagdim etadi: sahifa har
safar b lim yangilanmasdan, faqat zaruriy
komponentlargina dinamik tarzda gayta
yuklanadi. Bu esa yuklanish vaqtini
sezilarli kamaytiradi ishlash qulayligini

oshiradi va foydalanuvchini saytda
uzoqgroq ushlab turish imkonini yaratadi.

Birog ushbu yutuglarning fonida
jiddiy va hali b lig yechim topilmagan
muammo mavjud: bu SPA
arxitekturasining gidiruv tizimlari (Google,
Bing, Yandex va bdwmalar) tomonidan
indekslanishdagi murakkabligi. Buning
sababi shundaki, odatiy qidiruv tizimi
botlari, aynigsa, past darajadagi yoki eski
versiyadagi botlar, JavaScript orgali
yuklanadigan kontentni otli ko @&
olmaydi. Misol uchun, React yordamida
yozilgan sahifada asosiy matn, rasm,
havolalar va met#eglar JavaScript orgal
dinamik ravishda yuklansa, bu
madumotlar statik HTML sifatida mavjud
bo Ithagani uchun qidiruv tizimi botlari
ularni ko rnasligi  yoki indekslamasligi
mumkin.

Statistik mdlumotlarga murojaat
giladigan o Iéak, Ahrefs tomonidan
o tkazilgan tadgiqotga &km, JavaScript
asosida yaratilgan saytlarda indeksatsiya
darajasi 2b30% ga pasaygan. Google esa
2019y i | d a rasmiy

bayonotida
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JavaScript sahifalarni gayta ishlay olamiz,
ammo bu kki bosgichda va kechikish
bil an
esa yangi sahifalarning gidiruvda chigish
vaqtini bir necha kun ortga suradi, aynigsa
blog, yangiliklar va tijorat sahifalari uchun
bu juda salbiy natija hisoblanadi. Masalan,
mahsulotni sotuvga @ ygan @ Kon
sahifasi 0 Zning eng muhim
foydalanuvchisini  kech  indeksatsiya
tufayli yo @otishi mumkin [1].

Mazkur holatda velishlab
chiquvchilar va SEO mutaxassislari oldida
murakkab, ammo dolzarb savol paydo
bo ladi: JavaScript va aynigs&eactJS
asosida ishlab chigilgan dinamik web
sahifalarni ganday qilib gidiruv tizimlariga
mos va samarali tarzda optimallashtirish
mumkin? Bu savolga javob berish uchun
zamonaviy wekarxitektura yondashuvlari
tahlil gilinishi zarur: bu yerda Serw&ide
Rendering (SSR), Static Site Generation
(SSG), dynamic rendering, metglarni
avtomatik boshgarish, kontent yuklanish
tezligi, kod splitting, lazy loading, va
boshga texnik usullar asosiy diggat
markazida b l&di (1-rasn).

Misol uchun, Next.js kabi React
asosidagi freymvorklar bu muammoni

yechishda muhim ahamiyat kasb etmoqda.

Next.js yordamida sahifani server
tomonida oldindan tayyorlash, statik
sahifalarni yaratish va SEO uchun muhim
bo Igan metamadumotlarni sahifa
yuklanishidan oldin render gilish murnk
bo ladi. Bu esa sahifaning Google
tomonidan o lig va tez indekslanishini
ta@minlaydi. Yana bir misob GatsbyJS,
bu ham React asosida ishlaydi, lekin
barcha sahifalarni build vaqtida statik
HTML ko rinishida tayyorlab q yadi.
Natijada, foydalanuvchi dm, qidiruv
Abi z

a mal g @on qgilgam.a8Bd i 0
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1-rasm. ReactJs va Javascript texnologiyalari

Mazkur ilmiy maqgola ana shu
yo ialishda, yéni SPA arxitekturasining
SEO bilan bg l@ muammolari va ularni
bartaraf etishning eng samarali usullarini
o @anishga garatilgan. Tadgiqot doirasida
React asosida yaratilgan sahifalarda SEO
ko rgatkichlarini yaxshilash uchun
quyidagi savollarga javob izlanadi:
T Serverside rendering va staticsite
generation qaysi holatlarda afzal?
T JavaScript kodining struktura va
yuklanish tartibi SEO & r§atkichlariga
ganday tésir giladi?

T Metateglarni dinamik
boshgarishning ganday optimal usullari
mavjud?

T Google PageSpeed Insights va Core Web
Vitals ko rsatkichlariga tésir ko &atuvchi
omillar nimalardan iborat?

Ushbu savollarga javob izlash
orgali maqola zamonaviy vebhlab
chigishda Reactd8ing SEO bilan
integratsiyasini ganday chuqurroq
tushunish va tatbiq etish mumkinligini
ochib beradi. Bufagat texnik muammo
emas, balki biznes uchun ham dolzarb
masala: sahifaning gidiruvda yugorida
chigishi mahsulot  yoki  xizmatni
foydalanuvchiga yetkazishdagi eng muhim
halgalardan biridir.

129

Shunday qilib, mazkur izlanish
JavaScript va React texnologiyalari

asosidagi velfilovalarda SEO
optimallashtirishning  hozirgi  holatini
chuqur tahlil giladi, mavjud

yondashuvlarni solishtiradi va ularning
samaradorligini amaliy natijalar asosida
baholaydi.Magolaning asosiy magsadi
texnologiya va qidiruv tizimlari talablari
o rbasidagi muvozanatni topish, ham
foydalanuvchi uchun, ham botlar uchun
ideal sahifa vyaratish dogicha ilmiy
asoslangan tavsiyalar ishlab chigishdir.

Metodologiya

Ushbu tadgiqot metiplogiyasi
zamonaviy ilmiytexnik va eksperimental
yondashuvlar  asosida  shakllantirildi.
Asosiy maqgsad JavaScript va ReactJS
texnologiyalari asosida yaratilgan web
saytlar uchun qidiruv tizimlariga
optimallashtirish  (SEO) choralarining
tasirchanligini  dwqur tahlil qilish va
amalda tekshirib & ishdan iborat b Idi.
Shu bois, tadgigot metodologiyasi bir
necha o Zaro ba liy bosgichlarni 0 D
ichiga olgan: nazariy tahlil, texnologik
ishlab chigish, amaliy sinov, giyosiy tahlil,
statistik monitoring va iny
umumlashtirish. Bular orqgali SEéing
ReactJS asosidagi dinamik veaytlardagi
roli keng ko ldmda o @anildi va ilmiy
jihatdan asoslangan xulosalar
shakllantirildi (2rasm).
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2-rasm. Andijon davla texnika instituteB-boqich talabasi Ostanaqulov
Xojiakbarning Veb saytlarda SEO mavzusidagi nutgi

Dastlabki bosgichda SEO
sohasidagi mavjud nazariy va texnik
bilimlar chuqur o rganildi. Bu jarayonda
Moz, Ahrefs, Google Developers, Yoast
kabi yebkchi platformalarning rasmiy
tavsiyalari, maqolalari, case studdyi,
shuningdek, ilmiy magolalar tahlil gilindi.
Tahlil jarayonida SB aing uch asosiy
komponentid texnik SEO, kontent SEO
va tashqi SEO (ofpage SEO) ajratib

olindi. Texnik SEO veksahifaning
dasturiy qurilishi va yuklanish tizimiga
bogl boléa, kontent SEO &

foydalanuvchiga foydali va strukturaviy
moslashtiriigan matnlar bilan, tashgi SEO
esa boshga saytlar orgali havolalar
(backlinklar) va ijtimoiy signallar orqali

aniglanadi. Ushbukomponentlar asosida

ReactJS asosida yaratilgan saytlar uchun

ganday xususiy yondashuvlar kerakligi
belgilandi [2].

Keyingi bosgichda tadgiqot Gikti
sifatida tanl angan
Ser vi c-sagtigshlabehigildi. Bu sayt
Andijon davlat texnikanstituti tomonidan
taqdim etilayotgan xizmatlarni ragamli
ko rinishda tag i6 gilishga xizmat qiladi.
Frontend qgismid lig ReactJS yordamida
ishlab chigilgan b I, unda reactouter
dom orqgali sahifalarning  dinamik
yo maltirilishi, redux orqgali  holat

130

boshqaruvi va axios orqali server bilan
alogasi tashkil etilgan. Ushbu
komponentlarning har biri SEO uchun

alohida muammo wdrishi mumkin
bo Iganligi sababli, har bir bosgichda
texnik optimallashtirishlar amalga
oshirildi. Masalan, BrowserRouter

yordamda sahifalarning URL manzillari

real sahifalar sifatida &ki&atildi, bu esa

Google botlari uchun sahifalarning Brg 6
indekslanishini téminladi (3-rasm).

Sayt ishlab chigilgach, uning har
bir sahifasiga React Helmet yordamida
<title>, <meta name="desctipn">,
<meta name="keywords">, <link
rel="canonical"> va boshga teglar dinamik

tarzda kiritildi. Bu teglar sahifaning
Google qidiruvi tomonidan ganday
tushunilishini  belgilab beradi. Barcha

rasmlar WebP formatiga t&azildi va har
biriga alt atributi befdi. Bundan tashqari,
foydalanuvchilar foydalanadigan barcha
xizrdaBal va mddullar esenamtik HWMV

orgali yozildi, bu esa sahifaning
strukturaviy optimallashtirilganligini
tadminladi. Saytga robots.txt  va
sitemap.xml fayllari q shildi. Bu fayllar
orgali botarga sahifalarni ganday
indeksatsiya  qilish  kerakligi  aniq
ko r&atildi. Natijada, sahifalarning

indekslanish tezligi va sifati oshdi.

JIZP1 XABARNOMASI
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ASTI Interaktiv

Xizmatlar Platformasi!

Hurmatli foydalanuvchilar, bu portal orgali te

n,
biznes va boshqa sohalardagi innovatsion xizmatiardan
foydalanishingiz mumkin. Biz sizga eng yaxshi xizmatiarni

taqdim etamiz.
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3-rasm. ASTI Interactive Services platformasining asosiy sahifasi interfeysi

Tadgigot metodologiyasining eng
muhim bosqichlaridan biri bu
eksperimental  tahlil dIdi. Ushbu
bosgichda sayt bir necha bor Google
PageSpeed Insights, Lighthouse,
Screaming Frog, GTMetrix va Ahrefs
vositalari orgali testdao tkazildi. Har bir
testdan s g metrikalaro LCP (Largest
Contentful Paint), FID (First Input Delay),
CLS (Cumulative Layout Shift), TTI
(Time to Interactive)d doimiy ravishda
kuzatildi. Har qganday texniko Zgarish
ushbu metrikalarga qandayaa gilganni
aniglash orqali optimallashtirish ishlari
yo Iga o yildi. Misol uchun, React.lazy
va Suspense komponentlari yordamida kod
splitting joriy qilinishi yuklanish vaqtini
23% ga qisqartirdi. Saytning mobil
versiyasi uchun alohida media querylar va
flexbox-asosidagi responsiv dizayn joriy
etildi. Bu esa mobil foydalanuvchilarning

saytga kirishdagi qulayligini oshirib,
foydalanuvchi tajribasi (UX) ballarini
yaxshiladi [3].

Metodologiyada statistik

monitoring alohidab rin tutdi. Sayt 14 kun
davomida real holda ishlatiigan holda
kuzatildi. Google Search Console orgali
saytning indeksatsiya jarayoni, sahifalar
soni, mobilga mosligi, qidiruvda chigish
darajasi, foydalanuvchi oqimi
(clicks/impressions), CTR (cliekhrough
rate) kabi lo gatkichlar muntazam
kuzatidi. Ahrefs orgali esa DR (domain
rating), UR (URL rating), referring
domains va backlinklar soni baholandi. Bu
ragamlar asosida saytning SEO salohiyati
o lbhab borildi. Tajriba davomida 7 ta
texnik va dizaynga oid zZgarishlar
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Kiritildi va har bir o Zgaishdan keyin
natijalardagi farq statistik jihatdan tahlil
gilindi. Bu esa gqaysi optimallashtirish
usuli ganday natija berishini aniq
ko rgatishga xizmat qildi.

Tadqgigotda q l&@anilgan
metodologik yondashuvlardan yana biri
giyosiy tahlil usuli o Idi. AAST
I nteract i vaayti Boshga b tae
shunga o xshash, ammo SEO choralari
yetarlicha amalga oshirilmagan saytlarga
nisbatan solishtirildi. Solishtirish
mezonlari sifatida sayt yuklanish tezligi,
indeksatsiya darajasi, strukturaviy
to liylik, metateglar mavjudligi, sitemap
va robots.txt  fayllarining holati,
sahifalarning URL strukturasi va mobilga
mosligi asos qilib olindi. Natijalarda
AASTI Il nteractive
ko gatkich o yicha 1540% ga yuqori
ball to @aganini lo atdi. Bu esa saytga
joriy etilgan SEO strategiyalarining amaliy
samarasini aniqg isbotlab berdi [4].

Ushbu tadqgigotda aléanilgan
metodologik yondashuvlar iimiy
izlanishlar uchun umumiy gabul gilingan
asosiy prinsiplad kuzatish, tahlil, tajriba,
giyoslash, modllashtirish va
umumlashtirishdan iboratobdi. Dastlab,
mavjud SEO strategiyalari va ularning
JavaScript hamda ReactJS asosida qurilgan
veb-saytlardagi q l&@nilishiga oid statistik
va amaliy mdéumotlar tizimli tarzda
kuzatildi. Ushbu kuzatuvlar jarayaa
SEO lo rsatkichlariga tésir giluvchi ichki
va tashqgi omillar aniglanib, ularning veb
sahifadagi texnik struktura, kontent
joylashuvi, yuklanish tezligi, indeksatsiya
sifati kabi muhim mezonlarga G&ri
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o r@anildi. Olingan mdumotlar asosida
har bir omil alohida tahlil gilinib, ular
o rbasidagi bg liliklar va o Zaro tdsir
mexanizmlari aniglashtirildi.

Keyingi bosqgichda esa
eksperimental yondashuv asosida muayyan
SEO texnikalari sinovdan o t&azildi.
Bunda aynan React]S asosidagi dinamik
sahifalard&aurli optimallashtirish usullari
statik va dinamik rendering, meteglar
boshgaruvi, lazy loading, rasm formatlarini
WebP ga almashtirish, robots.txt va
sitemap.xml kabi resurslardan foydalanish
orgali foydalanuvchi tajribasi va sahifa
ko rsatkichlarigatadsiri baholandi. Tajriba
natijalari asosida eng samarali
yondashuvlar aniglanib, ular
modellashtirildi va real veplatformada
go l@nildi. Har bir eksperiment iterativ
shaklda takrorlanib, ilgarigi bosqgich
natijalari bilan solishtirildi hamda zaro
moslashtirilib  borildi. Bu yondashuv
nafagat aniq natijalarga erishish, balki
doimiy takomillashtirish mexanizmlarini
ishlab chigish imkonini berdi.
Umumlashtirish bosgichida esa barcha
bosgichlar b yicha yakuniy xulosalar
chiqarilib, ularning samaradorli#arajalari
kompleks baholandi [5].

Tadgiqot metodologiyasining har
bir bosgichi aniq vazifalar, texnologik
vositalar, vaqt oradj ibva kutilgan natijalar

Bosqgich Dav o mi

1. Nazar.i

Mo z ,

Metodologiya gismi uchun umumiy tabhlil
|l shl atil geé Asosiy
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asosida rejalashtirildi. Dastlabkazariy
tahlil bosgichida 5 kun davomida Moz,
Google Search Central, Ahrefs kabi
manbalar o @anilib, SED ding 12 ta
asosiy prinsip va parametrlarigadibor
garatildi. Keyinchalik saytni ishlab
chiqish bosqichi10 kun davom etib, unda
React]JS, Redux, Axios, React Router,
Helmet va WebP texnologiyalaridan
foydalanildi. Uchinchi bosqichd SEO
optimallashtirish ishlari 7 kun davom
etdi va shu davrda 22 ta meatg dinamik
tarzda kiritildi, 16 ta rasm WebP formatiga
o tkazildi, sahifa strukturalari semantik
tarzda gayta yozildi. @ hinchi bosqichd
eksperimental sinovlada esa 14 kun
mobaynida Lighthouse, GTMetrix,
PageSpeed va Ahrefs yordamida 4
marotaba tesb t&azildi, sahifa yuklanish
tezligi 3.2 soniyadan 1.8 soniyaga
gisqardi. Yakuniy bosqichd statistik
monitoring va giyosiy tahlil 7 kun davom
etdi, Google Search Console va Ahrefs
orgali indekslangan sahifalar soni (117 ta),
CTR (4.9%), va sahifa URL strukturasi
bo yicha solishtirma & rsatkichlar tabhlil
gilindi. Ushbu bosgichlar asosida ReactJS
asosidagi sayt uchun bosqichimasqich
SEO yondashuvi shakllantirildi  va
ularning har biri aniq texnik & gatkichlar
bilan baholandi (fadval).

)
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=
O
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<

1-jadval

n aad kg aatl kai
Goog SEOCoyh cha 12 ta
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Central, parametrl ar t
) React JS,
2.'S.aytn| 10 Ku AXi os ReiSEOgakmams',),onen_ta
chiqgish § sayt tuzil.
Hel met ,
3. SEO Mettaeegl ar, 22 t at engetda na mi k
opti mal | a 7 kur HTMLS5 sen rasm WebPothla mia
i shl ari el ement semanti k struk
Lighthot . . .
14 Ku GTMetri: 4t err;alriot(i)amksa zznsda $i\_'(n
PageSpeed 9 '
7 kul Google S 117 ta sahifa in
Consol e, URL st r ukadtukraaz it
Natijalar saytlar uchun SEO d&m&atkichlarini

Tadqgigot jarayonida JavaScript va
React]JS asosida yaratilgan dinamik veb
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oshirish o yicha olib borilgan izlanishlar,
iimiy tajribalar va amaliyotlar asosida bir
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gator muhim natijalarga erishildi. Bu
natijalar, bir tomondan, SE@ing umumiy
metodologiyasi va zamonaviy
tendensiyalari asosida shakllangam ldm,
ikkinchi tomondan, ASTI Interactive
Services nomli real velmyihani ishlab
chigish, sinash va tahlil qilish orgali
tekshirildi. Tadgiqotning eng asosiy
yutug i6 shundaki, JavaScript asosida
ishlovchi SPA (Single Page Application)
turidagi saytlar ham kerakli texnik
yondashuvlar orgali samarali
indeksatsiyalanib, yugori SEO natijalarini
ko rsatishi mumkinligi amalda isbathdi

[6].

ReactJS  kutubxonasi  asosida
yaratilgan ushbu loyiha davomida SEO
bo yicha quyidagi chordadbirlar amalga
oshirildi: React Helmet orqgali sahifalarga
dinamik metateglar kiritildi, har bir sahifa
uchun title, description, canonical kabi
muhim atrbutlar aniglik bilan boshqgarildi.
Sayt strukturasining semantik tozaligini
tadminlash uchun HTML5 standartidagi
teglar (<section>, <article>, <nav>,
<header> va boshqalag ©Brgva maqgsadli
ishlatildi. Bundan tashqari, barcha rasm
fayllari sigilgan va SBga mos formatda
yai .webp lo rnishida yuklandi. Bu esa
nafagat sahifa @idigini kamaytirdi, balki

yuklanish tezligini sezilarli darajada
oshirdi.

Yugqoridagi texnik choralar
natijasida, saytning yuklanish

ko &atkichlari ijobiy tarzda yaxshilandi.
PageSpeed Insightsorgali tekshiruvda
saytning mobil versiyasi uchun 91,
desktop versiyasi uchun esa 97 ball gayd
etildi. Core Web Vitalsmetrikasiga k @,
saytning LCP (Largest Contentful Paint)
ko &atkichi 1.9 soniya, FID (First Input
Delay) 12ms va C& (Cumulative Layout
Shift) esa 0.01 ni tashkil etdi. Bu
ko atkichlar Google tomonidan tavsiya
etilgan optimal darajagaotorg keladi.
Aynigsa, sabhifalar orasida yugori trafik
olib keluvchi xizmatlar b lémi, aloga
formasi va yangiliklar sahifasi
optimdlashtiriigan tarkib bilan gamrab
olingani sababli tez va samarali
indeksatsiyalandi.
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Saytni SEOga tayyorlashda faqgat
texnik tomonlargagina emas, balki kontent
strategiyasiga ham alohida dibor
garatildi. Har bir sahifada Kkalit osdar
analiz  qilinib joylashtirildi, ularning
zichligi medjorda saglanib, semantik
tahlillar orgali gidiruv tizimlari uchun aniq
kontekst yaratilgan. Blog va yangiliklar
bo lonlarida muntazam ravishda yangi
magqolalar joylashtirilib, har bir postga
metateglar va alt atributlarbiriktirildi.
Kontent yangiligi esa sahifaning doimiy
indeksatsiyasini @ninlab berdi [7].

Sayt ishlab chiqgilishi davomida,
quyidagi  texnologik  vositalar va
platformalardan keng foydalanildi:

- Frontend: ReactJS, Redux, AXxios,
React Router DOM, Helmet.

- Badkend: Django REST Framework,
PostgreSQL, Admin Panel.

- SEO vositalari: Google Search
Console, PageSpeed Insights, Screaming
Frog SEO Spider, Lighthouse, Ahrefs
(analiz uchun).

Ushbu texnologiyalar wyunligi
orgali nafagat foydalanishga qulay
interfeys, bati qidiruv tizimlariga mos
strukturali sayt vyaratildi. Aynigsa,
madumotlar bazasi orqgali xizmatlar va
aloga méumotlari dinamik tarzda
boshgarilishi, admin panel orqgali kontentni
real vaqt rejimida yangilab borish
imkoniyati mavjudligi saytni faol saqlas
imkonini berdi. ReactJS asosida ishlovchi
SPAdarda lo @ hollarda SSR (Server Side
Rendering) mavjud dlhasada, pre
rendering texnikasi, statik metaglar
yaratish va kontentni dastlabki yuklashda
aniq boshgaruvga erishish orgali bu
kamchiliklar minirrallashtirildi.

Bundan tashqari,Google Search
Consoleorgali indeksatsiya jarayoni real
vaqtda kuzatildi va saytdagi har bir URL

ABARNOMASI
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uchun Coverage, Enhancements,
Performance metrikalari tahlil gilindi. Eng
ko @ indeksatsiyalangan sahifalar:

AXi zmat | arbian bafioBainz s h 0,
AYangi |oldlariabo @b, ubarning

organik trafik hajmi boshga sahifalarga
nisbatan 3045% yugori o Idi. SEO

orgali saytdagio lacha sesiya muddati 2
dagiga 45 soniya dolgan o I6a, chiqib



2025-yil S 2

ketish darajasi esa 28% atrofida Idi. Bu
esa foydalanuvchilar saytga qizigish
bildirganligini va optimallashtirish

(% Tel: +998 80
52924 08

ASTI Interaktiv Xizmatlar Platformasi!

Hurmatli foydalanuvchilar, bu portal orqali ta'lim, iim-fan, biznes va boshqa sohalardagi
Innovatsion xizmatiardan foydalanishingiz mumkin. Biz sizga eng yaxshi xizmatiarni

taqdim etamiz.
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Asosly Bz
hagimizda
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natijalari foydalanuvchi tajribasini

oshirganligini isbotlaydi (4asm).

Accessibility

at's new in DevTools 137

4-rasm. ASTI Interactive Services 'platormasinin SEOoptimallashtirilganlik holati

llmiy jihatdan esa quyidagi
asosiy xulosalar ilgari surildi:

1. ReactJS kabi SPA
strukturasida ishlaydigan saytlar ham
maxsus yondashuvlar bilan OHa
moslashtirilishi mumkin, bu esa ilgari
mavjud o Igan paradigmalarning
o Zgarishini anglatadi.

2. Dinamik sahifalarda meta

teglar boshqaruvi, yuklanish tezligi va
sahifa strukturasining ot ordigini
tadminlash orgali gidiruv tizimlari bilan
do stona muhit yaratish mumkin.
Shuningdek, ASTI Interactive
Services loyihasining rivojlanish
istigbollari tahlil gilinganda, saytga turli
tillarni go l@ab-quvvatlovchi i18n
funksiyasini  kiritish, SSR asosidagi
Next.js arxitekturasigao tish yoki statik
sahifa avlodini yaratish orqali saytning
gamrovi va qidiruv  natija@ridagi
pozitsiyasi yanada mustahkamlanishi
mumkin. Sayt texnik holatining doimiy
monitoring qilinishi, foydalanuvchi xatti
harakatlarini kuzatish (Google Analytics,
Hotjar) orqgali SEO strategiyasi muntazam
takomillashtirilib borilishi mumkin [8].
Yakuniy natijalar shuni
ko gatadiki, JavaScript va ReactJS
texnologiyalari asosida ishlab chigilgan
dinamik vebsaytlar b 6rgydndashuv va

134

texnik strategiyalar yordamida SEO
jihatdan yuqori samaradorlikka ega
bo Ishi mumkin. Bu esa ilmiy jihatdan,
zamonaviy ve-ilovalarni ishlab chigishda
SEO @i asosiy element sifatida okdb
chigish zarurligini yana bir bor tasdiglaydi.
ASTI Interactive Services saytining
yakuniy test va monitoring bosgichida
olingan statistik mdumotlarga kb m@,
sahifaning umumiy yuklanish ezligi
desktop versiyada 97 ball va mobil
qurilmalarda 91 ballni tashkil etdi. Core
Web Vitals lo satkichlari o yicha,
Largest Contentful Paint (LCP) 1.9 soniya,
First Input Delay (FID) 12 millisekund va
Cumulative Layout Shift (CLS) esa 0.01
ga teng b Idi. Sayt sahifalari orasida eng
kop trafik
boglbani sho (25%), va
bo lémlariga to 6rgkeéldi, golgan 12% esa
boshga sahifalar hissasiga 6rg Keldi.
SEO optimallashtirishdan oldin sahifaning
chigib ketish darajasi 51%ddlgan o I6a,
optimallashtirishdan keyin buok&atkich
28% ga tushdi. Foydalanuvchilar sayt
sahifalaridao bacha 2 dagiga 45 soniya
vaqt o thkazgan va saytga kiruvchilarning
67% gismi organik qgidiruv orgali, 18%
ijtimoiy tarmoqlar ogali, 10% havolalar
orgali va 5% o Orglanto o0rg tanzil

JIZPI XABARNOMASI
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kiritish orqgali saytga tashrif buyurgan
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(1-diagramma).

1-diagramma. ASTI Interactive Services saytining statistik maumotlari

ASTI Interactive Services Saytining Statistik Ma'lumotlari

SEO Optimallashtirish (&) 8

Chigib ketish darajasi: 51% -> 28% - i
O'rtacha vaqt: 2 dagiga 45 soniya -1 :
Organik gidiruv: 67% - :
ljtimoiy tarmoqlar: 18% --
Havolalar: 10% --i

Tog'ridan-tog'ri: 5% - -’

Desktop: 97 ball --
Mobil: 91 ball - -’

Muhokama
JavaScript va ReactJS asosida

yaratilgan vebsahifalarning SEO
ko &atkichlariga tésir etuvchi omillarni
o r@anish, zamonaviy veibovalar
yaratishda nafaqat foydalanuvchi

interfeysini soddalashtirish, balki qidiruv
tizimlarida ko rinuvchanliknitadminlashda
ham muhim omil hisoblanadi.
Tadgiqotimiz davomida bu ikki
maqgsadning 0 Zaro garamayarshi
talablarini  muvozanatlashtirish obficha
chugqur metodologik va eksperimental
ishlar amalga oshirildi. Amnaviy HTML
asosida qurilgan statik sahifalaBEO
jihatidan yuqori natijalar & rgatgan
bo I6ada, bugungi zamonaviy velovalar
ko groqg SPA (Single Page Application)
tamoyiliga asoslanmoqda. SB#& esa
foydalanuvchi tajribasini (UX) oshirgan
holda, lo@incha SEO indeksatsiyasi
nuqtai nazaridan zdikka ega Io ltnoqda.
Aynan mana shu muammo tadgigotning
boshlamy i6h nugtasinitashkiletdi[9].

Ushbu muammoniyechish uchun
biz React]JS asosida qurilgan ASTI
Interactive Services veb-sayti ustida bir
nechtatexnologikeksperimentlawa texnik
analizlarodkazdik Saytni bir nechta
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1
' Xizmatlar: 42%

i :r'- Biz bilan bog'lanish: 25%
; :r- Yangiliklar: 21%

'~ Boshqa sahifalar: 12%

e @ Core Web Vitals

r-LCP:1.9 soniya
' FID: 12 millisekund
'~ CLS: 0.01

Interactive
Services
Sayti

rendering arxitekturalarida sinato kildi:
Client-Side Rendering (CRA bilan),
ServerSide Rendering (Next.js bilan), va
Static Site Generation (Gatsby bilan). Har
bir rendering turio Zining ijobiy va salbiy
jihatlari bilan birga SEO bk matkichlariga
ganday tésir etishini amaliy jihatdan
ko gatdi. Clientside rendering ishlatilgan
holatlarda Googlebot sahifani JavaScript
bajarilgach k rishi sababli, metéeglar va
asosiy kontent kechikkan holda kinardi.

Bu esa indeksalyaning sekinlashuvi,
sahifaning noaniq gidiruv natijalarida
chigishi yoki hatto indekslanmasligi kabi
holatlarni yuzaga keltirdi.

Serverside rendering esa bu
muammoga samarali yechino lli. Sahifa
kontenti serverda oldindan tayyorlanib
foydalanuvchigaH TML sifatida uzatilgani
uchun qidiruv tizimlari uni tez vaotorg 6
indeksladi. Misol  uchun, Next.js
yordamida ishlab  chigilgan  SSR
versiyadagi sahifalar gidiruv tizimlarida
o bacha 2 kun ichida indekslanib, muhim
metateglar (title, description, canoni¢a
to 6rg &gayd etilgan b ldi. Gatshy
yordamida qurilgan static sahifalarda esa
bu ko datkich yanada yaxshobld, 1 kun
ichida © liy indekslanish gayd etildi. Bu
statik sahifalarning sahifa yuklanish
tezligi, mobil optimallik, Core Web Vitals
kabi ko gatkichlarda ancha oldinda
ekanini lo gatdi.

MASI

O
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Muhokama jarayonida quyidagi
texnik farglar aniglandi:
1. Rendering  texnologiyalarining
indeksatsiyaga tdsiri:
- CRA (CSR): sahifalar 57 kun
ichida indekslandi, meta teglar kech
ko rindi.
- Next.js (SSR) sahifalar 2 kun
ichida D li indekslandi.
- Gatsby (SSG) 1 kun ichida
indekslandi, SEO d&n8atkichlari eng
yugori ko Idi.
2. SEO texnik ko &atkichlari
(Google Lighthouse asosida):
- CRA: SEOi 72, Performancé 63
- SSR:SEOQOi 91, Performanceé 88
- SSG:SEOT 98, Performancé 94
3. Organik trafik o gishi:
- CRA versiyada 100
foydalanuvchidan 18 tasi gidiruv tizimidan
keldi.

5-rasm. ATI Interactive Services pIatformasiningE ptialhirilgan kod

Shift) 0.01 gacha tushirildi (gasm).
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- SSR versiyada 100
foydalanuvchidan 47 tasi qidiruvdan
kelgan.

- SSG versiyada esa buw ksatkich
64% ga etdi.

ASTI Interactive Services sayti asosida
o tkazilgan tajribalar davomida
foydalanuvchi tajribasini saglagan holda
SEO indikatorlarini yaxshilash uchun
quyidagi yondashuvlaraylandi:

- React Helmet kutubxonasi orqgali
har bir sahifa uchun alohida metglar
yaratildi.

- sitemap.xml varobots.txt fayllari
avtomatik generatsiya qilindi.

- next/image komponenti yordamida
rasm fayllari WebP formatiga t&azildi va
bu rasm yuklanish tezligini 40% ga
kamaytirdi.

- Core Web Vitals uchun LCP
(Largest Contentful Paint) 1.7
soniyagacha, CLS(Cumulative Layout

JIZP1 XABARNOMASI

gismlari

Shuningdek, JSOND formatidagi
strukturaviy ~ mé@umotlar  sahifalarga
kiritilib, bu qidiruv tizimlari tomonidan

sahifadagi elementlarni Rich Snippets

sifatida lo satishga imkon berdi. Misol
uchun, xizmat turlari @yicha sahifada
mahsulot reytinglari, narxlari va joylashuvi
haqida strukturaviy ndumotlar chiqarildi,
bu esa qidiruv natijalarida sahifa chiroyli
kartochkalar k rinishida aks etishiga olib
keldi. Bu esa foydalanuvchining klik gilish
ehtimolini sezilarli darajada oshirdi [10].
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Saytdagi texnik jihatlarni
sozlashdan tashgari, kontent stratagiy
ham muhim rolo ynadi. Har bir xizmat
sahifasi uchun maxsus yozilgan Sg@
mos matnlar, Kkalit eZdar, semantik
tuziima va foydalanuvchiga giymatli
madumotlar saytning gidiruvdagi
reytingiga ijobiy tdsir ko méatdi. Saytda
foydalanilgan kalit e Zar ahamiyati,
ularning joylashtirilishi va headqlér (h1,
h2, h3) bilan birgalikda ishlatilishi
semantik bg li@likni mustahkamladi. Har
bir xizmat sahifasida kalit csdar bilan
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bog langan 300500 ® 4i
paragraflar yozildi.
Shuningdek, saytgaogshilgan:
Open Graph va Twitter Card
meta-teglari: ijtimoiy tarmoglarda
ulashilganda chiroyli previewlar paydo

tavsifli

bo I&hini tatminladi.
Canonical URLdar:
takrorlanuvchi  sahifalarning  SEQ@a

salbiy tasirini kamaytirdi.

Alt atributlar : barcha rasm fayllari
uchun SEO mos alternativ matnlar tagdim
etildi.

Bularning barchasi muhokama
bo lémining asosiy xulosasini
shakllantiradi: zamonaviy SPA vedaytlar
SEO nugtai nazaridan hali ham muayyan
cheklovlarga ega, ammo torgaéxitektura
(SSR/ISSG), mos kutubxonalara SEO
optimallangan  texnikalar orqgali  bu
muammolar hal etilishi mumkinASTI

Interactive  Services misolida  bu
yondashuvlar sinovdan o t&azildi va
yuqgori  reytingli, tez  yuklanuvchi,

foydalanuvchiga qulay va texnik jihatdan
mukammal veksahifa yaratishgarishildi.
Bu yondashuv boshga davlat tashkilotlari,
oliygohlar va xizmat & &atuvchi veb

saytlar uchun ham namuna sifatida
foydalanilishi mumkin.
Sorggi uch oy ichida SEO

texnologiyalariga oid global tahlillar shuni
ko datdiki, JavaScript va ReactJS sisa
ishlab chigilgan velsaytlar foydalanuvchi

2-diagramma. SEO texnologiyalarining ko @ girrali ta Gsiri

SEO texnologiyalarining ko'p girrali ta'siri
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tajribasi va gidiruv tizimlaridagi & rinish
nugtai nazaridan katta ustunlikka ega.
Google qidiruv tizimining 2024ilgi
rasmiy hisobotiga &m@, interaktiv
komponentlar va SPA (Single Page
Application) texndogiyalarini p l&agan
saytlar o rbacha 17%  yuqoriroq
reytinglarga ega dlgan. Lighthouse
sinovlarida aynan ReactJS asosida tuzilgan
sahifalarda SEO indikatorlari 88 ball
oralig ida gayd etilgan. Bundan tashqari,
foydalanuvchilar 1 soniyadan kamroq vaq
ichida ochiladigan saytlar ustideo kiroq
vaqt sarflab, ularning bounce rate
ko rsatkichi 21% atrofida dlgan, bu esa
global omacha (47%) & datkichdan
ancha past. Sayt strukturasi, semantik ===
HTML5 elementlardan foydalanish va U)
responsiv. dizaynning  alanilishi <
Googlebot tomonidan kontentnio tif
indekslash imkonini beradi. Statistik
madumotlarga garaganda, O
optimallashtirilgan metdeglar va
schema.org mikromarkupni od@gan Z
saytlar CTR (Click Through Rate) D:
darajasini o facha 12% ga oshirgan.
Shuningdek, robot.txt va sitemap.xml
hujjatlari mavjud b Igan saytlar Google
indeksiga 2 barobar tezroqg Kiritilgan. Bu
faktlar hozirgi raqobatbardosh digital
muhitda SEOga asoslangan texnik va
semantik  yechimlarning  ahamiyatini
yaqqol lo datadi (2diagranma).

ABA
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Xulosa

Bugungi ragamli transformatsiya
jarayonida veb-saytlar fagatgina
kompaniya yoki tashkilotning tashqi
kodinishi emas balki uning ragamli
faoliyatining asosiy vositasiga aylangan
Shunday bir davrda, vetesurslarning
sifatini aniglovchi eng muhim omillardan
biri  bu T gidiruv  tizimlariga
moslashtirilganligi (SEO) bolb, u
foydalanuvchining saytga kirish ehtimolini
keskin oshiadi. Aynigsa, zamonaviy
texnologiyalari JavaScript va ReactJSi
asosida ishlab chigilgan dinamik wveb
sahifalar uchun SEO strategiyalarining
to Orgtanlanishi va texnik jihatdarotliy
amalga oshirilishi saytning
muvaffaqgiyatiga bevosita &ir ko gatadi

Mazkur ilmiy maqgolada aynan
shunday holatlar chuqur tahlil qilindi:
awalo, SEO optimallashtirishga oid
nazariy yondashuvlar, xorijiy va mahalliy
tajribalar tahlil gilindi; undan sy esa
ReactJS asosida ishlab chigilgan interaktiv

va dinamik vebsayt msolida bu
strategiyalar ganday ishlashini amaliy
jihatdan lo datib  berishga d@bor

garatildi. O tkazilgan texnik tajribalar,
metrikalar va testlar orqgali aniq dalillar
asosida quyidagi xulosalarga kelindi [11].
Birinchidan, ReactJS kabi
kutubxonalar yordamida yaratilgan saytlar
tezkorlik, modullilik, va UX jihatdan
afzalliklarga ega. Ammo aynan bu
texnologiyaning SPA (Single Page
Application) xususiyati a@anaviy qidiruv
tizimlariga SEO jihatidan noqulayliklar
tug dirishi mumkin. Shu sababliServer
Side Rendering (SSR)yoki Static Site
Generation (SSG)kabi yechimlar orgali
bu muammo bartaraf qilinadi. Misol
uchun, Next.js bilan yaratilgan
platformalarda bu imkoniyatlar bir necha
gatlamli optimallashtirishlargaoyl@chadi.
Saytni brauzerda emas, balki serverda

oldindan render qilish orgali sahifalar
Google, Bing kabi qidiruv tizimlari
tomonidan ¢ I indekslanadi.

Ikkinchidan, maqola davomida
ASTI Interactive Services nomli real
loyiha asosida texnik va SEO jihatlar
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uyg nlashtirildi. Ushbu platforma uchun
quyidagi amaliy choralardridi:

- HTML semantikasi to I tiklandi
(header, nav, section, article, footer kabi
elementlar orqgali sahifa strukturasi
optimallashtirildi),

- Meta-teglar har bir sahifa uchun
alohida  tuzildi  (tile,  description,
keywords, canonical),

- robots.txt va sitemap.xml fayllari

to Oorg oOtuzildi va Google Search
Consoléda o yxatdano t&azildi,

- Responsive dizaynorqgali barcha
qurilmalar uchun optimallashtirildi,

- Rasm optimallashtirish uchun
.webp formati, dzy loading, alt atributlari
ishlatildi,

- SahifalarningPageSpeed Insights
bo yicha ballari 90+ darajaga yetkazildi,

- React Helmet  kutubxonasi
yordamida metdeglar dinamik tarzda
boshgarildi.

Uchinchidan, SEO strategiyalari
ikki asosiy turga b llngan: onpage va
off-page SEO. Owpage SEO saytning
ichki tuzilmasi, kontent sifati va texnik
holatlarini o @ ichiga olsa, offpage SEO
tashqi linklar (backlink), ijtimoiy signallar,

foydalanuvchi sharhlari kabi
ko &atkichlarga bo l. ASTI
platformasila aynan oipage SEO

strategiyalarigad li@ urg @ berildi, chunki
yangi loyiha sifatida avval ichki asosni
to 6rg go lga o ¥ish magsad qilindi.
Sahifadagi har bir kontent bloklari Hib
strukturasiga qdéiy rioya gilingan holda
joylashtirildi.

To hinchidan, o0 tkazilgan
eksperimentlar natijalari asosida ném
bo ldiki, SEO optimallashtiriigan sahifalar
Google Analytic&la:

- Bounce Ratel8% ga kamaydi,

- Average Session Duration 40
soniyaga oshdi,

- Page per Sessionl,2 baravarga
ko daydi,

- CTR (Click-Through Rate) esa
2,8% dan 6,3% gadktarildi.

Bularning barchasi SEO
texnologiyalarining nafagat gidiruv
tizimlarida ko rnish darajasini oshirishi,
balki foydalanuvchi tajribasi va

JIZP1 XABARNOMASI
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konversiyaga ham Gair
ko r&atishini isbotlaydi.

Beshinchidan texnik asgktlardan
tashqgari, magolada metodologik asoslar
ham keng yoritildi. llmiy tadgigot
metodlari, y@ni kontent tahlili, komparativ
analiz, eksperimental testlar va statistik
vizualizatsiyalar (grafiklar, diagrammalar,
kod parchalari) orgali izchil ilminazaiy
va amaliy yondashuv gydnlashtirildi. Bu
metodlar nafagat veishlab chiqgish
jarayonlarini, balki ilmiytexnik
tadgiqotlarda ham keng od@nilishi
mumkinligini ko rsatdi.

Oltinchidan, bizning  asosiy
saytimizi ASTI Interactive Services i
real loyiha sifatida ilmiy izlanishning
markaziga aylantirildi. Mazkur saytning
ReactJS asosida  vyaratilishi, uni
komponentlarga dl&h, Redux orqali
madumotlar ogimini boshqgarish, Axios
orgali backend bilan ishlash, va barcha
marshrutlar  uchun  BrowserRouterdan
foyddanish bu loyihani yuqori darajadagi
texnik loyiha sifatida tasdigladi. Backend
gismi esa Django REST API orqgali
go l@b-quvvatlandi. Shu sababli,
maqoladagi barcha SEO tavsiyalari nafagat
nazariy, balki amaliy isbotga ega Hii.

Yettinchidan, magolada tesiya
gilingan texnologik yondashuvlar i
masalan, SSR/SSG, meta boshgaruvi,
WebP, strukturalangan rdamotlar
(JSONLD) 7 har bir zamonaviy veb
ishlab chiquvchi uchun zaruriy
elementlardir. Bular velbyihalarning
hayotiyligini, konversiya imkoniyatlarini
va gidiruv tizimlarida raqobatbardoshligini
oshiradi.

Xulosa qilib aytganda, JavaScript
va ReactJS asosida yaratilgan dinamik
veb-sahifalarni SEO talablariga
moslashtirishi bu oddiy texnik vazifa
emas, balki izchil rejalashtirish, dizayn,
kodlash, testlds va tahlil gilish jarayonini
0 D ichiga olgan murakkab jarayondir.

ijobiy

Bunday kompleks yondashuv orgali
yaratilgan veksaytlar nafaqat
foydalanuvchilarga qulay, balki

algoritmlarga ham tushunarli obadi.

Shunday qilib, bizning magolamizda

bayon etilgan ilmiy yondashuvlar va
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texnik echimlar boshga tadgiqotlar,
loyihalar va vehshlab chigish ishlarida
mustahkam asos sifatida xizmat qilishi
mumkin.
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NOI\/IASI

Ushbu maqolada korxonaning matematik modellaridan, jumladan, avtomatlashtlrllgg:
boshgaruv tizimlarida har bir blokning modellaridan foydalanish orgali samaradorhkn(
oshirish va energiya sarfini samarali boshgarish mumkin. Elektr energiyasi miqdornm
aniglash usuli zavodning turli ishlab chiqarisio linmalarida smenali ishlab chigarish <
natijasida hosil blgan yarim tayyor mahsulotlarni gayta ishlash uchun zamitgéan
energiya migdorini hisoblashga asoslangan. Shu bilan birga, zavodniida elektr ><
energiyasini isténol gilmaydigan, lekin ishlab chiqgarish jarayonida tegishli tarmoglardan
tadminlanadigan yarim tayyor mahsulotlarningsiaeini ham tahlil gilish kerak.

Kalit so dar. matematik modellar, elektr energiyasi, avtomatlashtirilgan boshqarqu
samaradorlik, Texnologik jarayonda, 8t®l, ishlab chiqgarish, energiya, korxona.

RfMftsdz LY  &OI] BOdUI MEd) BSHJ dzd ﬂ&4m+#d“
fSHtcOL H] dadgts B3OBJL Jqectso Odzdz’ n mMd Misj ©3O~A FftcOo o

1L WWJjClsdoe datsfls d {WWiClkdodets EftcOo dzvIs! f tslste
sftejHjdzjddy C(sddydmseO 1 dzj Cltest dzgjtecdd tsmdatse
dzj sSBRsHd B2 Hd&Y f jto]j tcOB s5ICqR fiffwts dekz W t©jB Lck] &' Olds Blw j,
ftesdLotsHMlsoa O o t©OLdEZJyde = fHtesdL otsHMmMIlse j dzdz” -
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1 dzj Clstotst dgj toc d & 2O MOBsd L OotsH, , O ftsMmlsOo dzw
ftesdhb&O.

sdzf yjor j ) detOasq :d3OIs w4 M< d 4 B H § dzd , 4
Qo lssdikOIsdL dtetso Odadsts Ef tcOo dzj dzd J , LWWjCIlsdo dats iyl

fslstcjBdzjdedj, ftesdLotsHMmlsots, {1 dajteecdw, fHtojHftedW
By using mathematical models of the enterprise, including models &f w@at in
automated control systems, it is possible to increase efficiency and effectively manage energy
consumption. The method for determining the amount of electricity is based on calculating
the amount of energy required to process darnshed produts generated as a result of shift
production in various production units of the plant. At the same time, the impact of semi
141
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finished products that do not consume electricity in the plant itself but are supplied from
related networks during the productiompess should also be analyzed.

Key Words: mathematical models, electricity, automated control, efficiency, In the
technological process, consumption, production, energy, enterprise.

Introduction

Complex productionrelationships
between facilities within the plant and
neighboring industrial enterprises create
certain difficulties in assessing the level of
electricity consumption and electrical
loads. To assess power consumption
indicators, it is necessary to solveeth
following tasks:

- Determining the amount of
electricity required for the processing of
semifinished products supplied to light
industry production units from related
sectors[1].

- Calculating the energy
consumption required to process externally
purcha&ed semifinished products at
various stages of the production process.

- Take into account that it is
impossible to accurately measure the
production performance of a factasy
finished products without taking into
account semiinished products coming
from outside [4]

. - The need to take into account the
energy intensity and the number of
shutdowns in the processing of raw
materials and senfinished products at
various stages of the technological process
when making direct calculations [3].

- Due to tke lack of methods for
calculating the given indicators, it becomes
difficult to correctly assess deviations in
the level of energy consumption, which
seriously affects the reliability of
electricity metering.

The stegby-step chain calculation
and analysisnethod presented below will
help solve these problems.

The method of the experiment

The method for determining the
amount of electricity is based on
calculating the amount of energy required
to process senfinished products
generated as a result of shpfoduction in
various production units of the plant. At
the same time, the impact of sefimished

142

products that do not consume electricity in
the plant itself but are supplied from
related networks during the production
process should also be analysgf [

The results of the experiment

The impact of external supply on
electricity consumption can be analyzed in
relation to the volume of purchased semi
finished products.

@ 1)

We solve this problem in two
cases.

1) a — when the value is

reflected in the specific power
consumption of this particular object,
which is taken into account by formula (1).

2) When® —, here the value,

—in addition to affecting the specific

energy consumption of this produati
may also affect the specific energy
consumption of other production facilities
that are fully or partially included in the
volume of processed products. [2]

The total energy consumption for
processing serffinished products from
abroad can bedetermined from the
following expression:

w B 8D 0 6 0 ¢

where n is the number of facilities
receiving semfinished products from the
relevant production;

o 0 - specific energy
consumption for production, taking into
account, respectively, seifinished
products from ourselves (S sbi ) and from
each production unit (P i ). These
guantities are determined based on formula

(2);
P ai- semifinished products from
related enterprises) The additional cost

JIZP1 XABARNOMASI
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of producing a product due to processing
time & is determined from the value of the

infection: [2]

a) The days of objects 2 and 3 (P

and p.1.1))
0 =—

o

(]

ISSN: 3064966
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b) For object 4.

— —
F
|
1 q,
Cl,\/ PU\P,]‘B] /Cf,
2 g, 3 e
BZ/ P> P \B;
Tl N
4 q,
Bi " cr
/ )
5 q.
-

Fig 1. Calculation scheme for internal and external production links in the combine

For other facilities, this value is
determined in the same way [5he

electricity consumption for

semifinished products supplied
outside to only one production facility can
be determined by the following formula,
depending on the number of passes in the

processing process (at i = 0):

processing

from

finished products is given in Table (a) 1.
The electricity consumption depending on
the additional production (P ai ) is

determired by formula (1).

Discussion of the results
An example of calculating the
electricity required for processing semi

For the light industrial complex,

/Pl XABARNOMASI

o -8 -6 —6888 0 this figure is 991,550 kWh per month, or
53.8 percent of the total energy costs for =
finished products[4]

Table 1

Table of energy used for production
Production name | FI | al A | bi - | Pai|PSbi|CSbi| g | WOI
[KW/h]
Silk reeling 165 - 3.3 13 50 - 23 9460 | 7500 -
silk processing - 19 1.02 2 41.2 | 18.6 | 20.6 | 7200 | 6300 | 171000
Silk spinning 20 16 3.8 4 9.5 4.2 1.3 | 24000| 18000 | 157800
Silk weaving - 73 1.06 - 124 69 34 3800 | 2660 | 403560
Painting - | 27 | 113| - | 140 | 24 | 30 | 4500 | 3420 | 259 200
department local
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A method for determining the
amount of electricity required to produce
finished products from an enterpris®wn
raw materials, excludingsemifinished
products supplied from outside, is based
on the assumption that a certain part of the
products produced at the plant are made
from its own cocoon raw materials

50 60— & —

—6

8.

w0 - @

The resulting expression allows us
to determine the anmmt of energy
consumed per uniof finished product
throughout the entire production cycle,
starting from the cocoomprocessing for
natural silk or spinning for artificial silk.

The electricity consumption for the
production of yarn and its own raw
material (cocoon) for the light industry silk
factory is determined by formula (6) using
the data in Table 1 and is 800 tsand
kWh, or approximately 50% of the total
energy costs for finished products. [4]

When assessing the energy
intensity of natural and synthetic fabrics, it
is important to determine the energy
W 0w
&

Here0 andu are coefficients that
take into account the share of constant
components of electricity consumption in
the production ofyarns spun from natural
and artificial silk, respectively [2].

The specific energy consumption
for natural spun silk is 8500 kWh, and for
artificial silk it is 2400 kWh. This method
is also used for silk weaving and other
industries that simultaneously quluce
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the

of

obtained at the beginning
technological process [2].
Given that there are aumber of
transitions in the technological process, we
calculate the electricity consumption step
by step using the exact indicators of the
consumption of raw materials and semi

finished products according to the
following formula:
o) — @ — 6 —
— ® 0 — o — 6
— O - 60— B
0 (6)

consumption of silk fabrics throughout the
entire productionprocess. This process
should be analyzed in detail both at the
operational and design stages. [2]

RNOMASI

Based on the above methods and
formulas, it is possible to roughly estimate
the energy consumption of natural and
artificial silk products at each production
stage and at the factory level. Below is a
recommended method for such an
assessment for enterprises with a certain
ratio of product volumes in each
assortment and allocated to resources spent,;
on production.

m
<
x

0

¢® O pddd X
Pt ® (8)
products from natural and artificial silk.

[6]

Using this method, the energy
intensity coefficient for silk weaving
production was 1:1.6, and for dyeing and
finishing processes, it was 1:1.9.

To determine the energy intensity
of finished silk fabrics for the entire
factory, we use formula (5) and table 1.
The specific power consumption for
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finished natural silk fabrics is e n = 0.65
k W/ m] , and for
1. 26 k W/ m] . On
density ratio is 1:1.94.

Thus, despitethe fact that the
process of manufacturing fabrics from
natural silk includes additional stages such
as silk winding and silk spinning, the
energy intensity of these fabrics is almost
half that of artificial silk fabrics. This is
explained by the followig factors:

1. In the production of artificial
fabrics, the energy consumption of
technological equipment for silk weaving,
dyeing, and finishing processes is high.

2. Additional operations in the
processing of artificial fabrics sizing in
the production of silk fabrics, and
impregnation of the fabric with special
solutions in the dyeing and finishing
processesare required [4].

The algorithm for calculating the
differentiated electricity balance of
production at light industrial enterprises
involves surming up energy indicators for
each type of senfinished and finished
products, taking into account all consumed
components in the technological process
(compressed air, water, steam, etc.).

In addition, energy performance
analysis and calculation are alsarried
out. Normative indicators are based on the
energy performance of production units
throughout the technological sequence,
from the stage of primary processing of
raw materials and sefinished products
to the release of finished products [5].

Calaulation and optimization of
energy consumption is an independent
task, which is solved using the proposed
multi-stage method. This method includes
calculating energy efficiency, determining
standard technological and operational
factors, and making adjusemts. The
following formula describes this process.

Q Q Q9 W w

t his

The calculation of the first and
second stages is carried out under the
condition that the quality indicators of the
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initial raw materials and serfinished
praduct bre constant. [2jc s 1t i S
b a Steps ,1. tChleulatienn eof g &

mathematical model of the standard
characteristic with standard efficiency (A)
and energy consumptidd. "Q0

Stage 2. Calculation of planned
deviations from'Q "Q0 the standard
as a resulof changes in the quantitative
values of the factors that make up the
standard. This value can be found on the
basis of the development of a thematic
model obtained as a result of multivariate
regression analysis. Based on experimental
studies and statis@l analysis of
operational materials, the factors that have
the greatest impact on energy efficiency
are identified. [2]

Obtaining correlation models of the

form
X1,X2,X3,..,XnR ww
mw o060 E 0® p Tt

where: X 1 , X 2, X 3, Xn
(factors related to the electrical power of
the product.

This mathematical model of the
production unit is defined for the standard
operating characteristics.

The quantitative indicators of
important factors for the planned period (X
1,X2,X3,.. Xn) may differ from their
values, i.e.

Q0 do Yo
0 o0 Yo (11)

Therefore, we define the following
when constructing characteristics for
guantities:

Q Q Q0 (12)

Stage 3. Calculation of adjustments
to the quality of raw materials and semi
finished products. The mathematical
model of the standard characteristic is
calculated for a certain value of the quality
indicators K (useful product composition)
of raw materials and seffinished
products, the value ofvhich is regulated
by the corresponding indicators. [3]

JIZP1 XABARNOMASI
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The operating unit requires the
impact of the planned period and the
corresponding adjustments to expression

(4).

Electricity consumed for the
production of processed raw materials,
semifinished  prodicts and their
processing By calculating with a
constant value of the volume ¥Q , we
obtain the following, respectively:

YO ——— Q (13)
Or
Q Q N (14)

y

(Q - the amount of change in the
indicator).

In individual production units,
technological components (compressed air,
nitrogen, water, etc.) produced in this
production unit are used. Therefore, in the
specific electricity consumption of this
unit, we also include and take into account
the electricityconsumed for the production
of these components. These calculations
are made based on the appropriate
formulas. [9]

| | | (16)

Heref - the share of electricity
consumed in the production of auxiliary
components (compressed airjtrogen,
etc.). In general, the production unit

1 Q 17)

[ - specific consumption of
auxiliary components for the production of
products (serdiinished products) of
production units; d } power supply for
auxiliary components. [1]

In its final form, the production
unit norm for the production department
will have the following form:

: B ¥
Q|

(18)
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change of production unit

during organizational and technical
measures.

We summarize thepecific energy
consumption indicator for the finished
product using the block method formula
(15). In this case, the calculation includes
the specific electricity consumption
indicators of each production unit
determined by formula (4), i.e. based on
the results of the second stage of the
calculation. [7]

The final aggregated indicator of
specific energy consumption is:

a B Q B | (19)

Using the proposed method, an in (<fE)
depth analysis of the calculation of energy
indicators for the Kimprom production 2
association was conducted [2]. Based on O
the results of this analysis, it is possible to
identify energy saving opportunities Z
through changes in the quantitative D:
relationships of the most important factors.
Such changes are carried out hwit the
framework of technologically permissible m
standards in order to increase the
efficiency of the production process, more <
rational use of resources, and minimize the
risk of damage. [6]

Conclusion

1. A developed method for
calculating multistage analysis and
comparative energy consumptidn this
method, while taking into account the
time-management  features of the
production process, provides for the
identification and assessment of key
factors, as well as appropriate adjustments
to the quality imlicators of raw materials.
This approach allows for accurate
calculation of energy consumption and its
optimization [3].

2. Ensuring a gradual and
hierarchical sequence of production uiiits
this is based on the previously used
method of aggregating energyicators in
the production of senfinished and
finished products. This process also takes
into account the energy consumption of

al
N

Iﬁ
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departments  producing technological
auxiliary components, which results in the
opportunity to increase the energy
efficiency of each production unit and the
entire association [4].

3. Increase the accuracy of
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YARIM SHAFFOF QUYOSH PANELARI TEXNOLOGIYALARIB O &ICHA
TADQIQOT NATIJALARINI TAXLIL QILISH: YARIM SHAFFOF QUYOSH
PANELLARINING YUTUQ VA KAMCHILIKLARI

Qushakov Sherzod Dilmurodo 6lig 6
Tayanch doktarant
TIQXMMI Milliy Tadgiqot Universiteti
ORCID: 000600093407-129X
E-mail: gushakovsherzod@gmail.com

Ushbu maqolada yarim shaffof quyosh fotoelektr panellari (YShQFP)
texnologiyalarining ilmiy va amaliy jigari chuqur tahlil gilingan. Panel konstruksiyasi,
ularning yorg lik spektri o yicha o thkazuvchanlik xususiyatlari, elektr energiyasini ishlab
chigarish samaradorligi, hamda issigxona va binolar fasadiga integratsiyalash imkoniyatlari
batafsil lo rib chiqildi. Xususan, binentegratsiyalashgan fotovoltaik tizimlar (BIPV) va %
lyuminestsent quyosh kontsentratori (LSC) texnologiyalarining ishlash prinsipi, struktur<
xususiyatlari, fotosintetik faol nurlanish (PAR) vaPAR spekirlarini boshqarish orgal
agrotexnik foydalilik darajasi tahlil gilindi. Shuningdek, AdtV tizimlarida o gimliklar 2
o sishiga tésiri, energiya ishlab chigarish potentsiali va issiglik yutish samaradorligO
eksperimental va simulyatsion natijalar asosida vyoritildi. Ushbu texiyalagning
afzalliklari va cheklovlari, ekologik va igtisodiy istigbollari yuzasidan ham muhim quosaIarZ
chiqarildi. D:

Kalit so dar: Yarim shaffof quyosh paneli, BIPV, LSC, AgaV, fotosintetik faol
nurlanish (PAR), spektralo tBazuvchanlik, energiya sanaalorligi, optik yutilish, <
lyuminestsent kontsentrator.
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This article presents an-ohepth analysis of the scientific and practical aspects of-semi
transparent photovoltaic (STPV) panel technologies. It explores their saiudésign, spectral
light transmittance properties, energy generation efficiency, and potential for integration into

greenhouses and

buil ding

fa-ades

photovoltaic (BIPV) and luminescent solar concentrafLSC) systems, evaluating their

operating principles, structural composition,

and the regulation of photosynthetically active

radiation (PAR) and neRAR spectra to enhance agezhnical performance. The article also
assesses their impact on crop gfowtheat absorption behavior, and overall energy
performance in AgrPV applications, using experimental and simulatiased findings. The
advantages and limitations of these technologies are discussed, along with their ecological and
economic viability insustainable energy systems.

Keywords: Semitransparent solar panels, buildimgegrated photovoltaics (BIPV),
luminescent solar concentrator (LSC), light transmittance, photosynthetically active radiation

(PAR), AgrtPV technology, energy efficiency, dogical integration, greenhouse
technology.
Kirish energiya ishlab chigarishni binolarning ===
Barqgaror energiya yechimlariga  fasadiga boshga funksional xususiyatlar U)
global talab guyosh energiyasi  bilan birlashtirishi tufayli keg targaldi. <E

texnologiyalari rivojlanishni tezlashtirdi.
An@naviy shaffof b llmagan quyosh
panellari  yugori  samaradorlik  va
ishonchliligi tufayli keng @ l@nilmoqda.
Birog, ularning k rnishining kattaligi va

arxitektura jihatidan cheklangan
go l@nilishi mugqobil dizaynlarni
o @anishga turtki berdi. Yarim shaffof
qguyosh  panellari  (YSHQP) ushbu

cheklovlarni hal gilish uchunnnovatsion
yondashuyv sifatida paydabdi. (YSHQP)

- bu gisman vyorglk o t&azishga
mo lfallangan va bir vaqtning Zida elektr
energiyasini ishlab chigaradigan fotoelektr
gurilmalardir. Aréanaviy quyosh panellari
maksimal energiya ishlab chigarishga
mo lf@allangan o Iéa, YSHQP energiya
ishlab chigarishni boshga funksiyalar,
masalan, tabiiy yoritish va binolar bilan
estetik integratsiya bilan
muvozanatlashtiradi. Ushbu  xususiyat
ularni binolargao matiladigan fotoelektr
tizimlar (BIPV), issigxona qoplantari va
shahar infratuzilmasi uchun juda jozibador
giladi. YSHQP lari ikki turga o linadi,
yarim shaffof bino integratsiyalangan
guyosh paneli BIPV va Luminescent
guyosh kontsentratorli shaffof quyosh
paneli LSC. Binolarga integratsiyalashgan
fotoelektrik (BIPV) texnologiyasi e rggi
o vyilikda tez rivojlandi. BIPV
loyihalarini dunyoning turli burchaklarida
uchratish mumkin. BIPV texnologiyasi

149

Bino goplamasiga integratsiyalangan
fotoelektrik (PV) modullar fasadning bir
gismini tashkil qilib, adanaviy qurilish
elementlarini almashtirish orqgali umumiy
xarajatlarni kamauytirishi mumekin.
Fotvoltaik PV qoplamalaridan tashqari,
so rggi yillarda arxitektorlar va qurilish
muhandislari energiya samaradorligi va
estetika nuqgtai nazaridan @mnaviy
shishalarni almashtirish uchun yarim
shaffof BIPV modullaridan foydalanishga
moyil bo Ishdi. Ushbu turdagi PV
modullar odatda ikkita yuqori shaffof
shisha qatlamidan va ularning orasiga
joylashtirilgan bir gator shaffofdltnagan
quyosh batareyalaridan tashkil topadi. 1
rasmda yarim shaffof BIPV modulining
kesimining soddalashtiriigan chizmasi va
uni tashkil gilgan elementlarni joylashish
tartibi ko mgatilgan. Ushbu turdagi BIPV
modullari  elektr  energiyasi  ishlab
chigarishi va bir vaqtning zida quyosh
batareyalari orasidagi shaffof joydan
kunduzgi yorg likni o tkazishi mumkin.
[1]

Yarim shaffof PV moduli
polikristalli kremniy (pSi) PV
hujayralariga egadlgan laminatdan
iborat. Bu hujayralar orasida yaguikning
bir gismi oynali joy orgalob téshi uchun
oraliglar goldirilgan. PV modul bir nechta
gatlamlardan tashkil topgan: shisha,
kapsulyatsiya materiali (etilen viatisetat
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(EVA) gatlami), PV hujayralar,
kapsulyatsiya materiali (EVA gatlami),
shisha, b ghliq (spacer bilan) va yana bir
shisha. Irasmda PV modul gatlamlari

ko r&atilgan. Binolarda oynali material

Shisha

Shisha

Shisha

1 EVA
PV hujayra

EVA
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sifatida ushbu modullarniagléash uchun
ular madum dargada issiglik garshiligiga
ega lo I&shi lozim. Shu sababli, havo

bo ghlig iGuichun yana bir shishaogghilgan

E Shisha

' Bo‘shliq
I i‘t_' ramkasi
I Bo‘shliq

¢ ~, Rangli
Bo‘shliq |

shisha

EVA
PV hujayra

J‘:‘ Shisha

1.-rasmda yarim shaffof quyosh panelining soddalashtirilgan chizmasi [3].

Ushbuishlatilgan prototip PV modul
32 ta polikristalli  kremniy (pSi)
hujayralardan tashkil topganoli, ular
ketmaket ulanib joylashtiriigan. PV
modul gisman soyalanish va boshga

zararlardan kelib chigadigan issiq nuqtalar
baypas

tatsiridan  himoyalash uchun
diodlarnio Dichiga olgan. Zasmda yarim
shaffof PV moduling elektr sxemasi
ko &atilganh2,3].

y Bypass

L 32 cell in seres |

2-rasm. PV moduli sxemasining konfiguratsiyasi [3].

Yarim shaffof BIPV modullarida
guyosh elementlarining maydonini
oshirish ko @roq elektr energiyasi ishlab
chigarish va quyosh nurinio tishini
kamaytirishga yordam beradi. Biroq,
guyosh batareyalarining soya qilishi
sababli kunduzgi yoilikdan foydalanish
kamayishi mumkin. Shuning uchun
kunduzgi  yorg likdan  foydalanish,
guyosh issiglik yutishi va quyosh
elementlaridan quvvat ishlab chigarish
o mbasidagi muvozanat topilishi kerak.
Hozirgacha  yarim shaffof  BIPV
modullarining  energiya samaradorligi
bo yicha juda kam tadgigotlay thazilgan.

150

Ushbu masalada olib borilgan
tadqgigotlardan biri Miyazaki va boshqalar
tomonidan amalga oshirilgan. Ular yarim
shaffof quyosh batareyali oynalarning
yorug Ik o tBazish foizi ofis binosida
kunduzgi yorg lkdan foydalanish, elektr
energiyasi ishlab chigarish, isitish va
sovutish talablariga ganday@&a qilishini

o r@anishdi. Ular  vyillik  energiya
istedmolini mavjud kompyuter dasturi
yordamida modellashtirib, turli
yo ialishlar uchun quyosh batareyalari
o tkazuvchanligi va deraztasad nisbatlari
natijalarini taggoslashd4] Garchi yarim
shaffof PV modullari b ¥icha bir nechta

ASI
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tadgigotlar mavjud dléada, PV
modullari  parametrlarining  energiya

samaradorligiga fairi bo yicha batafsil
tadgigotlar v @ Oldingi tadgigotlar fagat

PV modullari orgali issiglik yutishni
baholash uchun mavjud simulyatsiya
dasturidan foydalangan. Mavjud

simulyatsiya dasturlarining modellashtirish
usullari bu turdagi PV modullari uchun
mos emas edi, chunki ular PV modullari
ichidagi quyosh batareyalari gatlamining
taGsirini hisobga olmagan. Baurlarda har
doim shisha galinligi ®yab bir xil
harorat qabul qilingan. PV modullari
parametrlarining turli  @&irlari  ham
o ranildi.  Janubg @biy  yo walish
boshga g walishlarga nisbatan eng yuqori
issiglik yutishga ega. PV modulidagi
guyosh batanglarining maydoni issiglik
yutishga sezilarli t&ir ko r§atadi. Agar
guyosh batareyalari maydoni nisbati 0,8
bo I6a, umumiy issiglik yutishning 70% ga
yaqin kamayishi mumkin. Birog, quyosh
elementlarining samaradorligi va PV
modulining galinligining tésiri uncha
katta emas [5].

Sorggi om yil ichida LSC
(luminescent solar concentrator)
texnologiyasi, quyosh energiyasingyigh
va yarimshaffof fotovoltaik tizimlarni
binolar fasadlariga integratsiyalash uchun
afzal o l@aniladigan texnologiya sifatida
paydo o Idi [6]. Eng aranaviy LSC
konfiguratsiyasi, fluoroformlar  bilan
do langan plastmassa varaglar yoki yupga

plyonkalar kabi yorg l&k chigaruvchi
materiallar bilan aralashtiriigan xost
polimerdan iborat [6] Luminoforlar

guyosh nuridan UV nurlanishinso rib
olib, uni ko rnadigan yoki infraqizil
nurga aylantiradi, bu jarayon esa
luminescent dowshifting deb ataladi.
Chigadigan fotonlar & y¥algan materiallar
tomonidan e b olinadi va quyosh
hujayrasi joylashgan chetlargao I
yutilgan umumiy aks ettirish orgali
yig i@adi [7]. So rdggi yillarda LSC panel
texnologiyasining samaradorligi gishloq
X0 jéligi sohasida, AgrPV texnologiyasi
deb ataladigan quyosh energiyasini
bevosita  issigxonalarda o simliklar
o gishini @ ltab-quvvatlash, elektr
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energiyai ishlab chigarish, er
unumdorligini oshirish va energiya ishlab
chigarishni rivojlantirish uchun yuqori
samarali usul sifatida dméatiimoqda
[8,9,10]. AgriPV texnologiyasining
foydalari shuningdek, resurslarni
saglashga va fermerlarga iqtisodiy
afzalliklar yaratishga yordam beradi.
Bakzi tadgigotlarga &m@, ayrim

o simliklar ~ Agri-PV  texnologiyasida
0 Ziga X0S yorg lik spektri
absorpsiyasiga egaolih, ko 6 va qizil
diapazonlardagi nurni kuchli tarzde &b
oladi, bu esa odatda fotosintetik javoblar
va fotosintez jarayonlari uchun ishlatiladi.
400 nm va 700 nm oraglidagi yorug lik

to Igin uzunliklari, o gimliklar fotosintez
jarayonini boshlash uchun ishlatadigan
fotosintetik faol nurlanish (PAR) deb
ataladi, aksincha, fotosintetik faol
bo Inagan nulanish (RPAR) esa bu
to Igin uzunligi oralg idan tashgari nurni

anglatadi, masalan, infragizil va
ultrabinafsha nur, bu nurlar elektr
energiyasiga aylantirilishi mumkin va

o gimlik fotosintezining tezligini t&ir

gilmasdan e radi [11]. Yaginda, H

Bas hi r va boshg [ 11
polikarbonat (PC) plyonkalarida optimal
bo ypq konsentratsiyasi bilan yuqori
samarali chigishga erishganlarini
tushuntirdilar. Ushbu natija issigxona
LSC-lariga integratsiyalash uchun
samarali  plyonkalarni  rivojlantish

yo lmi ochib beradi. LSC chigish
yo gotishlarini ellips shaklidagi
to dimalar konfiguratsiyasidan
foydalangan holda bartaraf etish usulini
namoyish etdilar. Ularning ragamli
natijalari shuni k @atdiki, bu holatda
optik samaradorlik 47.2% @maviytekis

LSClarga nisbatan taxminan 63% ni
tashkil giladi. Bundan tashqgari, ellips
shaklidagi LSC, PAR dlihagan va

yashil PAR nurlarini taxminan 17%
samaradorlik bilan elektr energiyasiga
aylantirishi mumkin, shu bilan birga PAR
nurlari ostidagi fotobioreaktrga uzatiladi,

bu esa algalar yetishtirishni saglab goladi.

[11]. Agri-PV ilovasi uchun turli
polimerlar bilan @ l&angan CdSe/CdS
nanokristallaridan iborat ikki gatlamli
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luminescent solar concentratorni
o iganishdi. Tajriba natijalari  shuni
ko rsatdiki, nanokristallar  gatlamlari

LSClarning ® rish qobiliyatini asosan
oshiradi. Birog, kadmiy toksikligi uning
atrokmuhitga t@sirini kamaytirish uchun
hal qilinishi kerak. Ushbu mirsharh
organik luminescent solar concentratorlar
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bo yicha ® riggi ishlarni taqdim etadi va
noyob agrar rivojlanish va energiya
o tishining kelajakdagi  imkoniyatlari
uchun noyob ishlab chigish uchun rare
earth asosidagi LS@rning alternativasi
ganday b I&shi mumekinligini
tushuntiradi. Zasmda LSC qanday
ishlashiko r&atilgan.

3-rasm. Lyuminestsent quyosh kontsentratori (LSC) texnologiyasiga umumiy
nugtai, uning ishlash prinsipi bosgichmabosqich ko §atilgan:
guyosh nuri LSCning old yuzasiga tushadi; bu vaqtda uning bir gismi
gaytarilish (Frenel tenglamalari bilan aniglanadi) vao tish tufayli yo goladi;

yorug likning katta gismi

lyuminestsent markazl& bu holatda yarim t&azgich

kvant nuqtalar (KN) tomonidan yutiladi va gham bir fotolyuminestsent kvant
samaradorligiPLQY) bilan nurlanadi; ideal holatda lyuminestsentsiyaotli ichki

gaytarilish (TIQ) orgali

LSC qirralariga uzatiladi, bu yerda barcha girralarga

enkapsulyant (& rgatiimagan) yordamida biriktirilgan uzun, ingichka kristalli
kremniy (¢Si) quyosh elementlari joylashtiriigan. Ular lyuminestsentsiyani doimiy
tok elektr energiyasiga aylantiradi. Yorug li&kning muhim gismi ushlanmaydi va
old hamda orga yuzalar orgahiqib ketadi (chigish konuslari, kritik burchak bilan
aniglanadi); bundan tashgari, yutilish va nurlanish spektrlao xXshash b Igani

uchun, lyuminestsentsiyaning bir gisna ghni KN tomonidan gayta yutilishi

mumkin;

egasining parazit yutilishi tuféiyham yo gotishlar sodir b ladi. Ushbu

sxemada hajm ichida yoki sirtlarda ygrlikning targalishi ko rib chigilmagan.
Diagramma perimetridoylab LSC texnologiyasi uchun asosiy muammolar ajratib
ko r&atilgan, jumladan: chigish konuslaridagi gotishlatr PLQY, spektral

o Xshashlik, o Igin o tkazuvchanlik samaradorligi, yutilish dumlari, egasining parazit
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yutilishi va tarqgalishi, umumiy quvvat aylantirish samaradorligi, shuningdek, LSCning

shaffofl ik

Qishlog »o jéligi ekinlariga PAR
(fotosintetik faol radiatsiya) zarur, va

ko @gina quyosh elementlari PARnNi
yutadi, bu hosildorlikka t@&ir gilishi
mumekin.

Lyuminestsent quyosh kontsentratorlari
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daraj asi

v a ol masalatary[Hl s1B]g a

(LSC) asosidantegratsiya hozirgi kunda
ham tadgiqot bosgichida. LSC polimer

materiali va floroforlar yoKi
lyuminoforlar (o ypg)dan iborat [12]
(Kastelletto, S. va boshgalar). Ushbu

bo yoglar quyosh nurlarining UV yoki
yagin IR nurlanishini ushlab, uni yugoriga

keng



