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MUNDARIJA  

AVTOMOBILLAR VA QISHLOQ XOóJALIK MASHINALARI 

1 
Nishonov Azizbek Orziqul oógóli, Yusupov Ulugóbek Akmal oógóli. Oózbekiston 

respublikasida aholi harakatchanligining hozirgi holati va muammolari................................ 
7 
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Baratov Ilhomjon Iskandar oógóli, Bakirov Lutfilla Yuldashaliyevich, Mamayev Góulom 

Ibrohimovich, Nishonov Azizbek Orziqul oógóli, Yusupov Ulugóbek Akmal oógóli. 

Analysis of reducing the impact of pedestrian traffic on traffic flow in the road 

networkééééééééééééééééééééééééééééééé.. 

18 

3 

ʈʘʟʟʘʢʦʚ ʊʫʨʘ ʍʦʣʤʫʨʘʜʦʚʠʯ, ʂʘʨʠʤʦʚʘ ʂʘʤʦʣʘ ϣʫʣʦʤʦʚʥʘ, ɸʣʠʤʦʚʘ ɿʝʙʦ 

ʍʘʤʠʜʫʣʣʘʝʚʥʘ, ʕʨʛʘʰʝʚʘ ɼʠʣʩ˄ʟ ʀʩʪʘʤʦʚʥʘ. ʈʝʟʫʣʴʪʘʪʳ ʦʧʨʝʜʝʣʝʥʠʷ ʬʠʟʠʢʦ-

ʤʝʭʘʥʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʩʝʤʝʥʥʦʛʦ ʚʦʨʦʭʘ ʪʨʘʚééééééééééééééé. 

24 

4 
ʀʩʨʘʠʣʦʚ ʌʘʟʠʣ ʀʩʤʘʠʣʦʚʠʯ. ʇʨʠʥʮʠʧʳ ʬʦʨʤʠʨʦʚʘʥʠʷ ʪʨʘʥʩʧʦʨʪʥʦ-

ʩʢʣʘʜʩʢʦʛʦ ʢʦʤʧʣʝʢʩʘ ʧʨʠ ʨʘʟʚʠʪʠʠ ʣʦʛʠʩʪʠʯʝʩʢʦʡ ʩʠʩʪʝʤʳéééééééé.. 
29 

5 
Karimova Kamola GԀulomovna. Haydovchilarning eôtibor va ruhiy holatini boshqarishda 

Crocus Sativusning imkoniyatlari éééééééééééééééééééééé. 
36 

6 

Abdumannopov Abdullo Maxamadsoli oógóli,  Mamadaliev Ziyotali Qaxorali oógóli. 

Kombinatsiyalashgan mashinaning tuproq maydalagich diametrini ishlov berish 

chuqurligiga bogóliqligini aniqlashééééééééééééééééééééé.
 

43 

7 
Valiev Muhammadali Komiljon oógóli, Sobirov Bekzodbek Akhmadjonovich. 

Program-based case detection and warning systemééééééééééééééé.. 
46 

8 

Ismoilov Mirjalol Roóziboy oógóli, Yuldasheva Muhayyo Alimboyevna,  

Qadirov Islom Rayimbergan oógóli . Yangi konstruksiyadagi rotatsion kultivator sxemasini 

ishlab chiqishéééééééééééééééééééééééééééééé. 

53 

9 
Makhammadjon Qobulov. The theoretical framework for logistics management in 

transportation and storage facilitiesééééééééééééééééééééé 
62 

10 

Xalmuxamedov Aziz Suratovich, Amirquliv Farrux Bahodir oógóli . Toshkent shahri 

jamoat transporti marshruti murakkabligiga taôsir qiluvchi omillar tahlili va 

optimallashtirish usullariò (KHAYïBunyodkor chorrahasi misolida)éééééé..... 

70 

11 

Oqbuta Karimovich Adilov,  Makhammadaliev Zakirjon Turashbekovich, Abdukarimov 

Shahzod Oóktam oógóli. Avtomobil transportining ekologiyaga taôsir darajasini 

baholashéééééééééééééééééééééééééééééééé 

81 

12 

 

Qosimov Baxtiyor Axmatjonovich. Elektromobillar va ichki yonuv dvigatelli 

avtomobillarning ekologik koᾶrsatkichlari hamda ularning atrof-muhitga taôsirini 

baholashééééééééééééééééééééééééééééééé.. 

87 

13 
KoԀchimova Dilnoza Ibragim qizi. Kʘfolʘt dʘvridʘ ʘvtomobil ehtiyot qismlʘrini hisoblʘsh 

usullʘrini tʘkomillʘshtirish orqʘli ʘvtoservis fʘoliyati sʘmʘrʘdorligini oshirishéééé 
96 

14 

ʀʩʤʘʪʦʚ ɼʞʫʤʘʥʠʝʟ ʌʘʡʟʫʣʣʘʝʚʠʯ, ʄʠʟʨʘʙʦʚ ʋʣʫʛʙʝʢ ɹʦʣʠʢʫʣʠʚʠʯ. ɺʣʠʷʥʠʝ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ ʧʨʦʮʝʩʩʘ ʚʳʩʦʢʦ ʪʝʤʧʝʨʘʪʫʨʥʦʛʦ ʜʠʬʬʫʟʠʦʥʥʦʛʦ 

ʦʩʘʞʜʝʥʠʷ ʥʘ ʩʚʦʡʩʪʚʘ ʤʝʪʘʣʣʦʚ ʩ ʜʠʬʬʫʟʠʦʥʥʳʤʠ ʧʦʢʨʳʪʠʷʤʠ.......................... 

102 

15 

Abdunazarov Jamshid Nurmuxamatovich, Karimova Kamola GԀulomovna, Raxmatov 

Oótkir Farhod oógóli. Tormoz ustquymalari ishlab chiqarishda qoᾶllaniladigan 

materiallarning kimyoviy tarkibi tahliliééééééééééééééééééé... 

107 

 AXBOROT TEXNOLOGIYALARI VA KOMPYUTER  GRAFIKASI   

16 
ʂʫʟʠʝʚ ɹʦʪʠʨ ʅʘʤʦʟʦʚʠʯ, ʄʫʨʪʘʟʠʥ ʕʤʠʣʴ ʈʫʩʪʘʤʦʚʠʯ. ʂʠʙʝʨʙʝʟʦʧʘʩʥʦʩʪʴ ʚ 

2024 ʛʦʜʫ: ʪʨʝʥʜʳ ʠ ʚʳʟʦʚʳééééééééééééééééééééééé 
114 

17 
Ostanaqulov Xojiakbar Mansurqul oógóli. Javascript va reactjs asosida yaratilgan dinamik 

veb-sahifalarda seo koórsatkichlarini oshirish usullarini tadqiq qilishéééééééé 
124 

ENERGETIKA VA ELEKTROTEXNIKA  

18 
Kamoliddin Kadirov Botir Kholdarov, Abdurauf Akhmedov. Step-by-step calculation of 

energy consumption changes in technological processes of light industry enterprises 
138 

19 
Qushakov Sherzod Dilmurod oógóli. Yarim shaffof quyosh panelari texnologiyalari 

boóyicha tadqiqot natijalarini taxlil qilish: yarim shaffof quyosh panellarining yutuq va 
145 
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kamchiliklariééééééééééééééééééééééééééééé.. 

20 
Anarboyev Muhiddin Almonovich, Sattarov Azim Saidovich, Eshqulov Muhriddin 

Urozboy oógóli. Energiya resurslarini iqtisod qilishni ilmiy asosda oórganish  natijalarié 
156 

TOóQIMACHILIK VA YENGIL SANOAT MATERIALLARI TEXNOLOGIYASI 

21 

Doniyorov Bektosh Baxodirovich,  Doniyorova Matluba Adashbayevna  Shumkarova 

Shamsiya Pulatovna. Aralash tarkibli koᾶylak-kostyumbop toᾶqimalarni mustahkamligi 

boᾶyicha loyihalashééééééééééééééééééééééééééé 

161 

22 
Shodmanov Jasur Abdumuhammadovich. PVA/GELLAN asosida ikki tarmoqli gel-

polimer elektrolitlarning strukturaviy va fizik-kimyoviy tahliliéééééééééé. 
168 

23 
Kozimjon Sotvoldiyev, Xusanxon Bobojanov, Jahongir Soloxiddinov. Effects of sheath 

fibers on core-spun yarn qualityéééééééééééééééééééééé. 
176 

24 
Gulruh Matchanova, Jahongir Soloxiddinov, Sherzod Qorabayev, Xusanxon 

Bobojanov, Suxrob Axmadjanov. Tarash piltasi notekisligini baholashééééééé. 
182 

25 
Yodgorova  Hilola Isroilovna. The use of computer graphics in teaching sewing 

disciplines in the light industryéééééééééééééééééééééé.. 
188 

26 
Matchonova Nargiz Nortayevna. Mahalliy bazalt tolasini fizik-kimyoviy modifikatsiya 

qilish texnologiyasining ratsional meôyorlarini ishlab chiqish............................................... 
194 

27 

ʄʘʭʘʤʤʘʜʠʝʚʘ ʍʠʣʦʣʘ ʅʦʨʙʝʢ ʢʠʟʠ. ʉʣʦʞʥʳʡ ʵʬʠʨ, ʧʦʣʫʯʝʥʥʳʡ ʥʘ ʦʩʥʦʚʝ 

ʩʠʚʫʰʥʦʛʦ ʤʘʩʣʘ ʠ ʩʳʨʳʭ ʞʠʨʥʳʭ ʢʠʩʣʦʪ ʭʣʦʧʢʦʚʦʛʦ ʩʦʘʧʩʪʦʢʘ ï ʚ ʢʘʯʝʩʪʚʝ 

ʞʠʨʫʶʱʝʛʦ ʘʛʝʥʪʘéééééééééééééééééééééééééééé 

200 

28 

Ulugómuradov Xamroz Yusuf oógóli, Ungarov Jahongirbek Yoóldosh oógóli, Yoóldoshev 

Xurshid Xazratqulovich, Muradov Rustam Muradovich. Mayda iflosliklardan 

tozalaydigan laboratoriya uskunasiga turli xil qoziqchalar oórnatib tajribalar 

oótkazish...................................................................................................... 

209 

29 

Ismailov Hamrali Qambarovich,  Turg'unov Dilmurod Umarali oóg'li,  Babayeva 

Malikaxon Nabijon qizi. Ventilyator quvurchasi diametri oᾶzgarishining uning 

parametrlariga taôsiri.............................................................................................................. 
215 

30 
Babayeva Malikaxon Nabijon qizi. Durability test of working parts of harvesting 

equipment............................................................................................................................... 
223 

31 
Musirov Shuxrat Zivaddinovich, Mirzaumidov Asilbek Shuxratjonovich, Turdiev 

Baxtiyor Ergashovich. Tebranuvʩhi sirt yuzasidagi ʩhigitlar harakatini nazariy tahlili.. 
229 

32 

Qorabayev Sherzod Ahmadjonovich, Axmadjonov Suxrob Baxtiyor oógóli, Adashev 

Boburshox Malikjon oógóli. Piltaning strukturaviy tuzilishi va tozaligi ip sifatiga taôsirini 

baholash................................................................................................................................. 

234 

 QURULISH   

33 

Akramov Xusnitdin Axrarovich, Raximov Shavkat Turdimurotovich, Mustafaqulov 

Javohir Rakhmonkul ugli. Composition and structure formation of fine-graded concretes 

made from raw materials of our republicééééééééééééééééééé.. 

240 

34 
Muminov Axat Uktam oógóli. Yoól qurilish materiallar xususiyatlarining bikr boólmagan 

turdagi qoplamalarni taômirlash texnologiyasini tanlashga taôsiri 
247 

35 
Obloqul Berdiyev, Góiyos Narziqulov. Issiqlik himoyalovchi vermikulitli blʦkning fizik-

mexanik xossalarini tadqiq qilish............................................................................................ 
251 

36 
Raxmatova Gulhayo Erkin qizi. Respublikamizda va horijiy davatlarda koᾶp qavatli 

saqlash joylari va ularning tahlili éééééééééééééééééééééé 
255 

37 
Kamol Abdusamatov. Sanoat chiqindisidan tʦóldiruvchi sifatida foydalanib tayyorlangan 

gazobeton namunalarining termofizik xossalarini aniqlashéééééééééééé.. 
263 

38 

Sabirov Baxtiyor, Tursunov Bekzod, Moóminov Axat, Nurmuxamedova Diyora 

Vermikulit, vermikulitning kimyoviy-mineralogik tarkibi, xossalari hamda ularni tadqiq 

etish usullari.......................................................................................................................... 

268 

39 

Usmanxodjayeva Lola Asadovna, Utegenova Mahliya Axmad qizi, Xasanova Dilshoda 

Saydiganixodja qizi.  ñKOóK GUMBAZò masjidi binosi zilzilabardoshliligini sonli tahlil 

qilishééééééééééééééééééééééééééééééééé. 

273 
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40 
Ergashov Jasurbek Dilmurodovich. Mahalliy xom ashyo materiallari asosida 

bazaltfibrobeton texnologiyasi va mustaxkamligining oóziga xosligiéééééééé 
281 

 QISQA XABARLAR   

41 
Pozilov Mamajon Narzikulovich, Karimova Feruza Sattarovna, Sulaymonova Lola 

Zohid qizi. Nurota togó va togó oldi hududida suv resurslarini ifloslanish xususiyatlari.. 
286 

42 

Mamatov Farmon Murtozayevich, Saparov Shuxratjon Shavkatovich, Turdiev 

Abdurasul Halilovich, Abdullaev Joóra Xudoyorovich, Abdihamidov Nurbek Ural oógóli. 

Oósimlik qoldiq poyalarini maydalab tuproq yuzasiga ishlov beruvchi frezaning 

takomillashgan pichoqlarini oórganishéééééééééééééééééééé. 

293 

43 
Qurbanova Latofat Mamadiyorovna. Poólat korroziyasida natriy-karboksimetilselluloza 

va fosforli birikmalar asosidagi ingibitorlarning samaradorligiééééééééééé 
300 

44 

ʇʦʟʠʣʦʚ ʄʘʤʘʞʦʥ ʅʘʨʟʠʢʫʣʦʚʠʯ., ʂʘʨʠʤʦʚʘ ʉʠʜʦʨʘ ɹʘʭʪʠʸʨʦʚʥʘ. ɾʘʙʙʦʨʦʚʘ 

ʌʝʨʫʟʘ ʀʩʤʦʠʣʦʚʥʘ, ʄʘʣʠʢʦʚʘ ʄʫʭʣʠʩʘ ɸʢʨʘʤ ʢʠʟʠ. ʋʣʘʰʦʚʘ ɸʤʠʥʘ ʕh ʤʫʨʦʜ 

ʢʠʟʠ. ʆʮʝʥʢʘ ʧʦʩʣʝʜʩʪʚʠʡ ʚʦʟʜʝʡʩʪʚʠʷ ʘʡʜʘʨʢʫʣʴ-ʪʫʟʢʘʥ-ʘʨʥʘʩʘʡʩʢʦʛʦ ʪʝʭʥʦʛʝʥʥʦʛʦ 

ʦʙʴʝʢʪʘ ʥʘ ʛʠʜʨʦʛʝʦʣʦʛʝʯʝʩʢʠʝ ʫʩʣʦʚʠʷééééééééééééééééééé 
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Aholi harakatchanligini tadqiq etish shahar transport tizimini yuqori aniqlikda rejalashtirish 

uchun xizmat qiladi. Shuningdek, aholi soni ortib borishini inobatga olgan transport tizimi rejasini 

qisqa va uzoq muddatlar uchun harakatchanlikni bashoratlash va shahar transport bosh rejasini 

asoslash imkonini beradi.  

Kalit soózlar:  Aholi harakatchanligi, shahar transport tizimi, jamoat transporti, aholi 

zichligi, jamoat transporti qamrov darajasi. 

ʀʩʩʣʝʜʦʚʘʥʠʝ ʤʦʙʠʣʴʥʦʩʪʠ ʥʘʩʝʣʝʥʠʷ ʩʣʫʞʠʪ ʜʣʷ ʧʣʘʥʠʨʦʚʘʥʠʷ ʛʦʨʦʜʩʢʦʡ 

ʪʨʘʥʩʧʦʨʪʥʦʡ ʩʠʩʪʝʤʳ ʩ ʚʳʩʦʢʦʡ ʪʦʯʥʦʩʪʴʶ. ʆʥʦ ʪʘʢʞʝ ʧʦʟʚʦʣʷʝʪ ʧʨʦʛʥʦʟʠʨʦʚʘʪʴ 

ʤʦʙʠʣʴʥʦʩʪʴ ʥʘ ʢʨʘʪʢʦʩʨʦʯʥʫʶ ʠ ʜʦʣʛʦʩʨʦʯʥʫʶ ʧʝʨʩʧʝʢʪʠʚʫ, ʘ ʪʘʢʞʝ ʦʙʦʩʥʦʚʳʚʘʪʴ 

ʛʝʥʝʨʘʣʴʥʳʡ ʧʣʘʥ ʛʦʨʦʜʩʢʦʛʦ ʪʨʘʥʩʧʦʨʪʘ ʩ ʫʯʝʪʦʤ ʨʦʩʪʘ ʥʘʩʝʣʝʥʠʷ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʄʦʙʠʣʴʥʦʩʪʴ ʥʘʩʝʣʝʥʠʷ, ʛʦʨʦʜʩʢʘʷ ʪʨʘʥʩʧʦʨʪʥʘʷ ʩʠʩʪʝʤʘ, 

ʦʙʱʝʩʪʚʝʥʥʳʡ ʪʨʘʥʩʧʦʨʪ, ʧʣʦʪʥʦʩʪʴ ʥʘʩʝʣʝʥʠʷ, ʫʨʦʚʝʥʴ ʦʭʚʘʪʘ ʦʙʱʝʩʪʚʝʥʥʳʤ ʪʨʘʥʩʧʦʨʪʦʤ. 

Population mobility research serves to plan the urban transport system with high accuracy. It 

also allows for the prediction of 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 transport coverage level. 

 

Kirish  

 Mamalakatimiz rivojlanishining 

hozirgi bosqichi iqtisodiy jarayonlarni 

boshqarishda yangicha yondashuvlarni amalga 

oshirish, makro va mikro darajada samarali 

boshqaruv siyosatini yuritish hamda 

iqtisodiyot tarmoqlarida uning zamonaviy 

mexanizmlarini tadbiq etib borish zaruriyatini 

keltirib chiqarmoqda. Shuning uchun ham, 

bugungi kunda mamlakatimiz iqtisodiy 

siyosatida çfaoliyat koórsatayotgan 

korxonalarni jadal modernizatsiya qilish va 

texnik qayta jihozlashni taôminlash, yuksak 

innovatsion texnologiyalar asosida 

ishlaydigan yangi va zamonaviy ishlab 

chiqarishlarni tashkil etishga ustuvor 

ahamiyat berilmoqdaè. 

Iqtisodiyot tarmoqlarida moliyaviy-

xoójalik faoliyatining barqarorlik darajasi 

turlicha boólganligi uchun ularda kechuvchi 

boshqaruv jarayonlarning amal qilish 

mexanizmlari ham turlicha boóladi. Shuning 

uchun har bir tarmoqning oóziga xos 

xususiyatlaridan kelib chiqib boshqaruvning 

samarali mexanizmlaridan foydalanish muhim 

ahamiyat kasb etadi. 

Bunday tarmoqlardan biri transport 

tizimi boólib, uning rivojlanishi 

iqtisodiyotning boshqa tarmoq va sohalaridagi 

xoójalik subyektlari bilan iqtisodiy hamkorlik 

aloqalarining yoólga qoóyilishi, yangi 

tarmoqlarning paydo boólishi va 

rivojlanishiga zamin yaratadi. Bunda 

avtomobil transporti yetakchi oórinni 

mailto:nishonov_azizbek@list.ru
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egallaydi. 

Hozirgi kunda avtomobil transporti 

tizimining milliy iqtisodiyotdagi ahamiyatini 

hisobga olgan holda, hukumatimiz ushbu 

tarmoqning rivojlanishi uchun barcha zaruriy 

chora-tadbirlarni ishlab chiqmoqda. Alohida 

taôkidlash joizki, Oózbekiston Respublikasi 

Prezidentining 2019-yil 1-fevraldagi 

ñOózbekiston Respublikasi transport vazirligi 

faoliyatini tashkil etish toógórisidaò gi PQ-

4143 sonli qarori [1], 2021-yil 9-avgustdagi 

Oózbekiston Respublikasining ñTransport 

toógórisidaò gi Qonuni [2], Vazirlar 

Mahkamasining 2019-yil 30-iyuldagi 636-son 

qaroriga muvofiq ñAvtomobil transportida 

yoólovchilarni va yuklarni shaharda, shahar 

atrofida, shaharlararo va xalqaro yoónalishlar 

boóyicha tashish faoliyatini litsenziyalash 

yuzasidan davlat xizmatlari koórsatishning 

MAôMURIY REGLAMENTòi [3] qabul 

qilingan boólib, avtomobil, temiryoól, havo va 

daryo transportida yoólovchilar va yuk 

tashishni tartibga soluvchi qonuniy va 

normativ-huquqiy hujjatlar hisoblanadi.    

Jamoat transporti har qanday 

shaharning ijtimoiy-iqtisodiy hayotini 

rivojlantirishda zarur vosita boólib xizmat 

qiladi. Aholi sonining oósishi, urbanizatsiya 

surôatlarining tezlashgani shaharlarda 

transportga, jumladan yangi transport turlariga 

talabning oshishiga olib kelmoqda. Shahar 

jamoat transporti rivoji umumiy 

rivojlanishdan orqada qolganda jamiyat 

rivojiga toósqinlik qiladi va transport 

vositalari taraqqiyoti surôatlarini 

jadallashtirish zaruriyatini vujudga keltiradi. 

Shahar jamoat transportining rivojlanish 

darajasi shahar aholisining bu xizmat turiga 

boólgan talab darajasidan orqada qolmoqda. 

Buning asosiy sabablari shahar aholisining 

oósishi, urbanizatsiya jarayonining tezlashishi, 

ShJT faoliyatining oóz-oózini mablagó bilan 

toóla qoplay olmasligi, moddiy-texnik 

taôminotdagi uzilishlar va kamchiliklar, 

shuning bilan birga boshqa noiqtisodiy 

muammolarning mavjudligi yanada keskinroq 

sezilmoqda. 

Bugungi kunda shahar transporti 

oldidagi asosiy muammo shundan iboratki, 

jamoat transporti xizmatlariga boólgan talab 

taklifdan ancha yuqori va xususiy 

tashuvchilarning faol ishtirokiga qaramasdan, 

ushbu soha aholi ehtiyojlarini qondirishda 

nisbatan samarasiz boólib qolmoqda. 

Yoólovchi tashish tizimida xizmat 

koórsatishni yanada takomillashtirish, barcha 

mulkchilik shaklidagi yoólovchi tashuvchilar 

oórtasida oshkora raqobat uchun qulay sharoit 

yaratish, koórsatilayotgan xizmatlarning sifat 

standartlariga mos boólishi va yoónalishlarda 

harakat jadvallariga rioya etish darajasini 

oshirish, yoólovchi transporti xodimlari 

moddiy manfaatdorligini kuchaytirish, 

noishlab chiqarish va maômuriy-boshqaruv 

xarajatlarini kamaytirish maqsadida 2006-yil 

11-yanvarda Oózbekiston Respublikasi 

Prezidentining ñToshkent shahrida yoólovchi 

transportini tashkil etish tizimini yanada 

takomillashtirish toógórisidaò gi ˉ PF-3713 

sonli farmoni [5], bundan tashqari ishlab 

chiqarish, transport va muhandislik - 

kommunikatsiya infratuzilmasi 

tarmoqlarining respublika iqtisodiyoti 

tarmoqlari va hududlarini istiqbolda 

rivojlantirish borasida amalga oshirilayotgan 

dasturlar bilan uzviy bogóliq holda ildam 

rivojlanishini taôminlash hamda buning 

negizida yangi ish joylarini yaratish, 

aholining bandligi va turmush darajasi 

uzluksiz oósib borishini taôminlash maqsadida 

Oózbekiston Respublikasi Prezidentining 

2010-yil 21-dekabrda ñ2011-2015-yillarda 

infratuzilmani, transport va kommunikatsiya 

qurilishini rivojlantirishni jadallashtirish 

toógórisidaò gi PQ-1446-sonli qarori [4] qabul 

qilindi. 

Shaharlarda aholi oósishi bilan unga 

koórsatiladigan transport xizmatlariga boólgan 

talab ham ortadi. Aholi zichligi yuqori 

boólgan hududlarda harakatchanlikni 

taôminlashda JT faoliyatini mukammal 

darajada tashkil etish muhim rol oóynaydi. 

Oózbekistonda JT sohasini rivojlantirish 

boóyicha izchil ishlar olib borilishiga qaramay 

aholi soni  ortishi kunlik transportga boólgan 

ehtiyojni yanada orttirmoqda. Soónggi 10 

yillik aholi demografik oózgarishlariga eôtibor 

qaratadigan boólsak, respublikamiz aholisi 

2014-yil 1-yanvar holatidagi 30492800 

nafardan 2023-yil 1-yanvar holati boóyicha 

36024900 nafarga yetgan [10], yaôni aholi bu 

davr ichida 5532100 nafarga yoki 15 % ga 

oósganini koórishimiz mumkin (1-jadval). 

Oósish koórsatkichiga eôtibor qaratadigan 

javascript:scrollText()
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boólsak, aholi soónggi 10 yilda yiliga oórtacha    

1,7 % ga oósganligini koórishimiz mumkin. 

Bu orqali aholimizning keyingi 5, 10, 20 va 

30 yil mobaynida oórtacha oósish 

koórsatkichlarini bashorat qilishimiz mumkin 

boóladi. Oósish koórsatkichlarini aniqlash 

bizga bashoratlangan davrlarda aholining 

doimiy harakatchanligini taôminlashda yuzaga 

keladigan transport miqdoriga boólgan talabni 

bashoratlash imkonini beradi. 1-formulada 

murakkab foiz stavkasini hisoblash formulasi 

orqali kelajakdagi davrlarda aholining hozirgi 

kundagi miqdoriga koóra kelajakda oósish 

koórsatkichlarini hisoblanadi.   

ὃ ὃϽρ ὶ ,        (1)                                 

bu yerda,  

An ï n yillikdagi kutilayotgan aholi 

soni; 

A ï aholi oósish koórsatkichini 

hisoblashda joriy holatdagi soni; 

r ï oórtacha oósish koórsatkichi; 

n ï oósish koórsatkichi hisoblanadigan 

yillar soni.  

Demak, 2023-yil 1-yanvar holatiga 

koóra 36024900 nafar aholimiz mavjudligini 

va har yili oórtacha 1,7 % ga oósish 

koórsatkichini inobatga oladigan boólsak, 

keyingi 5,10, 20 va 30 yillar mobaynida aholi 

soni mos ravishda 37383500, 39622200, 

44509900 va 50000500 nafarga yetishi 

mumkinligini bashoratlash mumkin.  

Kelajakdagi aholi sonini oósish 

koórsatkichlariga mos ravishda, shaharlardagi 

haraaktchanlikni taôminlashdagi transport 

miqdoriga boólgan talabni ham ortishini 

inobatga oladigan boólsak, 1-formuladan 

foydalangan holda hozirgi kundagi transport 

miqdori koórsatkichlariga koóra kelajakda 

zarur boóladigan transport miqdorini 

bashoratlash mumkin boóladi. Lekin, hozirgi 

kundagi aholi harakatchanligini tahlil 

qiladigan boólsak, asosiy qatlam shaxsiy 

avtomobildan foydalangan holda harakatni 

amalga oshirib kelmoqda. Respublika 

statistika qoómitasinig 2022-yil 24-sentabrda 

bergan maôlumotiga koóra Oózbekistonda har 

1000 kishiga 90 ta avtomobil toógóri 

kelmoqda [10]. Respublikadadagi soónggi 10 

yil davomida jismoniy shaxslarga tegishli 

avtomobillar miqdoriga eôtibor qaratadigan 

boólsak, doimiy oósib kelmoqda. Soónggi 

2022-yil davriga koóra jismoniy shaxslarga 

tegishli avtomobillar soni 3051734 tani 

tashkil qilmoqda (1-rasm) [7, 8].  

Respublikada mavjud 

avtomobillarning tarkibiga koóra tahlil 

qiladigan boólsak, 2024-yil 1-yanvar holatiga 

koóra jismoniy shaxslarga tegishli 

avtomobillar soni 4020744 tani tashkil 

qilganini koórishimiz mumkin. Bunda mavjud 

avtobuslar soni 6297 tani va mikroavtobuslar 

soni 9102 tani tashkil etmoqda va mos 

ravishda avtobuslar mavjud avtomobillar 

sonining atigi 0,15%ini va mikroavtobuslar 

0,22%ini tashkil qilganligini koórishimiz 

mumkin. (1-jadval). 

 

 
1-rasm. Oózbekiston Respublikasida jismoniy shaxslarga tegishli boólgan avtomobillar soni 
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1-jadval 

Doimiy aholi soni-Jami (yil  boshiga; ming kishi) 

Yillar  

 

Hududlar  

2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 
Oósish 

miqdori  

Oósish 

koórsat-

kichi, 

% 

Oózbekiston 

Respublikasi 
30492,8 31022,5 31575,3 32120,5 32656,7 33255,5 33905,2 34558,9 35271,3 36024,9 5532,1 15,0 

Qoraqalpogóiston 

Respublikasi 
1736,5 1763,1 1791,1 1817,5 1842,3 1869,8 1898,3 1923,7 1948,5 

1976,2 239,7 12,0 

Andijon 2805,5 2857,3 2910,5 2962,5 3011,7 3066,9 3127,7 3188,1 3253,5 
3322,7 517,2 15,2 

Buxoro 1756,4 1785,4 1815,2 1843,5 1870,2 1894,8 1923,9 1947,1 1976,8 
2009,7 253,3 12,4 

Jizzax 1226,8 1250,1 1276,1 1301,0 1325,0 1352,4 1382,1 1410,5 1443,4 
1475,5 248,7 16,5 

Qashqadaryo 2895,3 2958,9 3025,6 3088,8 3148,4 3213,1 3280,4 3335,4 3408,3 
3482,3 587 16,5 

Navoiy 901,1 913,2 927,9 942,8 958,0 979,5 997,1 1013,6 1033,9 
1055,5 154,4 14,4 

Namangan 2504,1 2554,2 2603,4 2652,4 2699,6 2752,9 2810,8 2867,5 2931,1 
2997,5 493,4 16,1 

Samarqand 3445,6 3514,8 3583,9 3651,7 3720,1 3798,9 3877,4 3947,7 4031,3 
4118,2 672,6 16,0 

Surxondaryo 2308,3 2358,3 2411,5 2462,3 2514,2 2569,9 2629,1 2680,8 2743,2 
2806,5 498,2 17,3 

Sirdaryo 763,8 777,1 790,6 803,1 815,9 829,9 846,3 860,9 878,6 
896,6 132,8 14,5 

Toshkent 2725,9 2758,3 2794,1 2829,3 2861,2 2898,5 2941,9 2975,9 2939,7 
2993,4 267,5 8,8 

Fargóona 3386,5 3444,9 3505,3 3564,8 3620,2 3683,3 3752,0 3820,0 3896,4 
3976,3 589,8 14,5 

Xorazm 1684,1 1715,6 1746,9 1776,7 1805,0 1835,7 1866,5 1893,3 1924,2 
1958,1 274 13,7 

Toshkent sh. 2352,9 2371,3 2393,2 2424,1 2464,9 2509,9 2571,7 2694,4 2862,4 2956,4 5532,1 
19,8 

 

2-jadval 

Oózbeksitonda jismoniy shaxslarga tegishli avtomobillar turi va soni 

Yil  
Jami avt. 

soni 

Avtomobillar turi Har yili avt. 

oósish 

koórsatkichi,

% 

yengil yuk avtobus 
mikroav-

tobus 
maxsus avt. 

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 5,4 

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 4,2 

2021 2781115 2593884 164205 6742 18058 4741 4,2 

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 

 

Yuqoridagi 1 va 2 -jadvallarda 

koórsatilgan statistik maôlumotlarga koóra 

koórsatilgan davrdagi respublikamizning 

doimiy aholi miqdori va avtomobillashish 

jarayonini koórishimiz mumkin. Soónggi 

yillardagi avtomobillashish jarayoniga eôtibor 

qaratadigan boósak, yengil avtomobillar soni 

keskin ortib bormoqda. Ammo jamoat 

transport vositalaridagi oósish koórsatkichi 

deyarli katta miqdorni tashkil etmaganligi 

inobatga olinsa, shaharlardagi mavjud 

transport muammolarini yanada ortishi va 

aholi harakatchanligi qiyinlashishi tabiiy.  

Aholiga tezkor va qulay 

harakatchanlikni taqdim etish uchun aholining 

doimiy mobil qatlamini aniqlash lozim 

boóladi. Domiy mobil qatlamni aniqlagan 

holda, transportga boólgan talabni 

aniqlashimiz zarur boóladi. Aniqlangan 

transport talabi va aholining mobil qatlamiga 

koóra JTga boólgan ehtiyojlarni aniqlash, shu 

bilan bir qatorda aholining doimiy tashrif 

buyurishlar manzillariga koóra, JTni 

rejalashtirish va faoliyatini takomillashtirish 

boóyicha takliflar ishlab chiqilishiga 

erishiladi.  

Respublikamiz shaharlaridagi aholi 

zichligiga eôtibor qaratadigan boólsak, asosiy 

miqdor viloyatlarning markaziy shaharlarga 

toógóri kelganini koórishimiz mumkin. 

Shaharlarning aksariyati rivojlanayotgan 

kichik shaharlar ekanligini inobatga oladigan 

boólsak, bu shaharlarda hozirdan aholi 

harakatchanligini tadqiq etgan holda qulay 

transport infratuzilmasini shakllantirish 

muhim ahamiyat kasb etadi. 

Bunda kichik, oórta va katta shaharlar 

transport tarmogói huhudiga koóra transport 

vositalarining erkin harakatini taôminlash, 

jamoat transportining shahar aholi yashash 

punktlarini toóliq qamrab olishi muhim roól 

oóynaydi. Bunda shahar hududida 

avtomobillar, jamoat transporti vositalari va 

shaxsiy harakatchanlik vositalari (velosoped, 

elektrosamokat, moped, eletr skuterlar va 

h.k.) uchun moslashuvchan va albatta atrof-

muhit uchun kam zararli boólishi maqsadga 

muvofiq hisoblanadi (2-rasm) [6] 

 

 
2-rasm. Jamoat transporti va shahar hududidan foydalanish shaklining oózaro bogóliqligi 

Shahar transport tizimi rejasini 

asoslashda jamoat transporti avtobus 

yoónalishlari shahar aholi zichligiga 

nisbatan qay darajada qamrab 

olinganligiga koóra ahmiyatli hisoblanadi. 

Jizzax shahri misolida oladigan boólsak, 
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Jizzax shahri ï Oózbekiston 

Respublikasining Jizzax viloyatining 

maômuriy, iqtisodiy va madaniy markazi 

hisoblanadi (1.2.3-rasm). Sangzor daryosi 

boóyida, 460 m balandlikda joylashgan. 

Maydoni 0,10 ming km2. Aholisi 2024-yil 

1-yanvar maôlumotiga koóra doimiy aholi 

soni 195,8 ming kishini tashkil etadi. 

Shulardan 97,8 ming kishi bu erkaklar va 

98,0 kishi ayollarni tashkil etadi. Shahar 

ichki harakatchanligini shahar aholisi va 6 

ta kirish yoóllari orqali kirib keluvchi 

transport va yoólovchi oqimi tashkil qiladi. 

Shaharda kunlik 195000 dan ortiq mobil 

qatlam mavjud boólib, ushbu 

harakatchanlikni taôminlash uchun 

shaharda 16 ta shahar ichi avtobus 

yoónalishlari, 1 ta shahar atrofi avtobus 

yoónalishi, 7 ta yoónalishli taksilar va 

yoónalishsiz taksi xizmatlari mavjud.  

Shuningdek, shaharning geografik 

joylashuviga koóra asosiy maômuriy bino 

inshootlar bir-biriga yaqin joylashganligi 

sababli yoónalishsiz taksi xizmatlari ham 

arzon hisoblanadi va aksariyat aholi 

qatlami yoónalishsiz taksi orqali 

manzillariga yetib olishni avzal koórishadi. 

 

 
3-rasm. Jizzax shahar va aglomeratsiya hududi 

 

Jizzax shahrida jami 34 ta mahalla 

mavjud, lekin, bu hududlar aholisi umumiy 

harakatchanlikni tashkil qilmaydi, yaôni, 

shaharga yondosh hududlar va shahar 

hududiga yaqin joylashgan aholi yashash 

punktlarida yashovchi aholi ham inobatga 

olinadi. Jizzax aglemratsiya hududi 

boóyicha jami 67 ta mahallalarga tegishli 

boólgan demografik, statistik maôlumotlar 

bilan birgalikda tahlil qilinadi. Shu sababli 

aglomeratsiya hududidan 6 ta yoól orqali 

kirib keluvchi oqim ham birgalikda 

oórganiladi. Shahar hududida asosiy aholi 

zich joylashgan hududlar Zargarlik, 

Toshloq, Oóratepalik, Sayiljoyi, Jizzaxlik, 

Qassoblik, H.Olimjon, A.Navoiy va Ittifoq 

mahallalariga toógóri keladi (3-jadval, 4-

rasm). 
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3-jadval 

Jizzax aglomeratsiyasi hududida joylashgan mahallalar roóyxati 

ˉ MFY nomi  ID raqami  
Aholi soni 

(nafar) 
Aholi zichligi  

(aholi/m
2
) 

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 

12 Oóratepalik 113 6377 0,0065 

13 Sayiljoyi 114 6141 0,0042 

14 Madaniyat 115 6113 0,0081 

15 Xayrabod 116 5874 0,0042 

16 Bobur 117 5680 0,0068 

17 Oqqoórgóonlik 118 5315 0,0058 

18 Doóstlik 120 5027 0,0026 

19 Yoshlik 121 4954 0,0047 

20 Hamzaobod 123 4680 0,0046 

21 Toshloq 124 4422 0,0079 

22 A.Navoiy 125 4348 0,0042 

23 Navruz 126 4212 0,0059 

24 M.Ulugóbek 127 4051 0,0022 

25 Hamid Olimjon 128 3751 0,0043 

26 Koótarma 129 3649 0,0014 

27 A.Abdujabbarov 130 3516 0,0025 

28 Qassoblik 131 3332 0,0040 

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 Xalqabod 136 2641 0,0040 

34 Ravalliq 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 
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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 Taraqqiyot MFY 148 4409 0,0006 

13 Toshkentlik MFY 149 5499 0,0010 

14 Qatortol MFY 150 3236 0,0020 

15 Qoóshkoóprik 151 5242 0,0216 

16 Mulkanlik MFY 152 5398 0,0036 

17 Yakkaqayragóoch  153 5245 0,0023 

18 Ravalliq MFY 154 2401 0,0002 

19 Toqchilik MFY 155 8672 0,0004 

20 Suloqli MFY 156 4138 0,0008 

21 Xalqabod MFY 157 7388 0,0005 

22 Nurafshon MFY 158 5578 0,0003 

23 Olmachi MFY 159 7093 0,0007 

24 Katta qishloq 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 Sharilloq MFY 165 4658 0,0004 

30 Oqtosh MFY 166 5232 0,0002 

31 Qahramon MFY 167 8411 0,0021 

 

 
4-rasm. Jizzax aglomeratsiyasi aholi zichligi boóyicha issiqlik xaritasi 

Zichligi yuqori boólgan barcha 

hududlardan jamoat transporti 

yoónalishlari oótgan boólib, ushbu 

hududlarda aholi uchun yoólovchi tashish 

xizmati yoólga qoóyilgan va aholi 

harakatchanligini taôminlashda asosiy 

vosita hisoblanadi. Shahar jamoat 

transporti tarmogói yoónalishlarining 

asosiy qismi ham aynan shu mahallalar 

joydlashgan hududdagi avtomobil yoóllari 

orqali oótkazilgan. Shaharda 17 ta avtobus 

yoónalishlari mavjud boólib, ularning 

asosiy qismi Sh.Rashidov koóchasidan 

oótadi. Jumladan, barcha avtobus 

yoónalishlarining 84 foizi Sh.Rashidov 

koóchasidan, 5 foizi I.Karimov 

koóchasidan va 11 foizi boshqa 

koóchalardan oótgan. Jizzax shahrida aholi 
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zichligi boóyicha yuqori boólgan hududlar 

shahar boóylab deyarli teng taqsimlangan 

boólsada avtobus yoónalishlari asosan 

Sh.Rashidov koóchasida yigóilib 

qolganligni koórishimiz mumkin. Shu 

sababli, avtobus yoónalishlari tarmogóini 

shaharning barcha aholi tashrif buyurish 

hududlari boóylab qayta taqsimlash va 

bunda aholining transport turlari boóyicha 

harakatini tashkil etish tartibini oórganish 

ularning, kun davomida harakatchanlikni 

tashkil vaqtlari, ularning yoshlari kesimida 

oórganish muhim ahamiyat kasb etadi.

 

 
5-rasm. Jamoat transporti tarmogói qamrovi 

4-jadval 

Jizzax aglomeratsiyasi hududida jamoat transporti qamrovi darajasi 

ˉ MFY ID raqami  
JT ning qamrov  

maydoni (ά  

MFY larning 

maydoni (ά  

JT ning qamrov 

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 1585768,621 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 
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19 121 1060798,863 1065036,482 1 

20 122 4946062,621 8901632,966 0,56 

21 123 590720,633 1021008,975 0,59 

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+148 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 0,03 

46 167 2799902,138 4072863,061 0,69 

Oórtacha 26,23 

Xulosa 

 Respublikamiz markaziy 

shaharlarda aholi soni ortishi bilan shahar 

transport hududlarida aholi zichligi ham 

ortadi va avtobilashish jarayoni ham 

yuqori suratlarda rivojlanadi. Natijada, 

shaharlarda transportga boólgan ehtiyoj 

ortib, shahar transport tizimini rejasini 

asoslab, aholi haraktchanligini 

taôminlashning ilmiy yechimlarini topishni 

taqozo etadi.  

Oldindan shahar aholisi va 

avtomobillashish jarayonining oósish  

 

koórsatkichlarini bashoratlash bir vaqtda 

ham avtomobillarga boólgan ehtiyojni, 

ham yoóllarga tushadigan transport 

yuklamasini aniqlash imkonini beradi. Bu 

oóz navbatida shaharlarda transport 

tizimini turli muddatlar uchun 

rejalashtirish imkonini beradi. Shuningdek,  

shaharlarda demografiya jarayoni 

tezlashishi bilan ularning harakatchanligini 

taôminlashda jamoat transporti tizimining 

oórni ortib boradi. Bu rivojlanayotgan 

shaharlarda yuzaga kelishi mumkin 

boólgan transport muammolarini 
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kamaytirish va uning oldini olish boóyicha 

chora-tadbirlar ishlab chiqishga, harakat 

xavfsizligini taôminlashga asosiy vosita 

hisoblanadi.  

Tadqiqod ishi doirasida amalga 

oshirilgan tahliliy natijalar yordamida 

olingan natijalar Jizzax shahri misolida 

koórib chiqilgan boólib, shahar jamoat 

transporti aglomeratsiya hududining 26,23 

foiz qismi uchun taôminlanganini 

koórishimiz mumkin. Bu shahar 

aholisining deyarli 75 foizi 

harakatchanligini taôminlashda shaxsiy 

transport vositalari, shaxsiy 

harakatchanlikni taôminlovchi transport 

vositalaridan foydalanayotgani yoki 

piyoda harakatlanayotganini koórishimiz 

mumkin.  

Shahar transport tizimini 

rejalashtirishda aholining haftaning ish 

kunlari va dam olish kunlari uchun alohida 

koórishimiz shahar transport tizimini 

rejalashtirish jarayoninining samaradorlik 

koórsatkichlari oshishiga yordam beradi.  
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Mazkur maqolada shahar yoᾶl tarmogᾶida piyodalar harakati va transport 

tirbandliklarining transport oqimiga taᾷsiri oᾶrganilgan. Tadqiqot davomida piyodalar va 

transport vositalari oᾶrtasidagi oᾶzaro taᾷsir mikrodarajada tahlil qilinib, buning uchun Indor 

Traffic Plan va PTV Vissim kabi modellashtirish dasturlaridan foydalanilgan. Ushbu 

tadqiqotda shahar transport infratuzilmasida piyodalar zichligi yuqori boᾶlgan nuqtalar 

aniqlanib, u yerda yuzaga keladigan muammolarni bartaraf etish uchun muhandislik 

yechimlari koᾶrib chiqilgan. 

Kalit soózlar:  Piyodalar oᾶtish joyi, transport oqimi, kesishma, harakat oqimi, transport 

boshqaruvi tizimlari, transport modellari, transport rejalashtirish, Indor Traffic Plan, PTV 

Vissim. 

ʅʘʩʪʦʷʱʘʷ ʩʪʘʪʴʷ ʧʦʩʚʷʱʝʥʘ ʠʩʩʣʝʜʦʚʘʥʠʶ ʚʣʠʷʥʠʷ ʧʝʰʝʭʦʜʥʦʛʦ ʜʚʠʞʝʥʠʷ ʠ 

ʪʨʘʥʩʧʦʨʪʥʳʭ ʟʘʪʦʨʦʚ ʥʘ ʧʦʪʦʢ ʪʨʘʥʩʧʦʨʪʘ ʚ ʫʣʠʯʥʦ-ʜʦʨʦʞʥʦʡ ʩʝʪʠ ʛʦʨʦʜʘ. ɺʦ ʚʨʝʤʷ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʤʝʞʜʫ ʧʝʰʝʭʦʜʘʤʠ ʠ ʪʨʘʥʩʧʦʨʪʥʳʤʠ ʩʨʝʜʩʪʚʘʤʠ 

ʘʥʘʣʠʟʠʨʦʚʘʣʦʩʴ ʥʘ ʤʠʢʨʦʩʢʦʧʠʯʝʩʢʦʤ ʫʨʦʚʥʝ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʧʨʦʛʨʘʤʤ 

ʤʦʜʝʣʠʨʦʚʘʥʠʷ, ʪʘʢʠʭ ʢʘʢ Indor Traffic Plan ʠ PTV Vissim. ɺ ʭʦʜʝ ʨʘʙʦʪʳ ʙʳʣʠ 

ʚʳʷʚʣʝʥʳ ʪʦʯʢʠ ʥʘʩʳʱʝʥʠʷ ʧʝʰʝʭʦʜʥʦʛʦ ʜʚʠʞʝʥʠʷ ʚ ʛʦʨʦʜʩʢʦʡ ʪʨʘʥʩʧʦʨʪʥʦʡ 

mailto:ilhom1997phd@gmail.com
mailto:aiqi@edu.uz
mailto:gulom.m1984@gmail.com
mailto:nishonov_azizbek@list.ru
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ʠʥʬʨʘʩʪʨʫʢʪʫʨʝ, ʘ ʪʘʢʞʝ ʨʘʩʩʤʦʪʨʝʥʳ ʠʥʞʝʥʝʨʥʳʝ ʨʝʰʝʥʠʷ ʜʣʷ ʫʩʪʨʘʥʝʥʠʷ 

ʚʦʟʥʠʢʘʶʱʠʭ ʧʨʦʙʣʝʤ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʧʝʰʝʭʦʜʥʳʡ ʧʝʨʝʭʦʜ, ʪʨʘʥʩʧʦʨʪʥʳʡ ʧʦʪʦʢ, ʧʝʨʝʢʨʸʩʪʦʢ, 

ʫʧʨʘʚʣʝʥʠʝ ʜʚʠʞʝʥʠʝʤ, ʪʨʘʥʩʧʦʨʪʥʳʝ ʤʦʜʝʣʠ, ʪʨʘʥʩʧʦʨʪʥʦʝ ʧʣʘʥʠʨʦʚʘʥʠʝ, Indor 

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 network. The interaction between 

pedestrians and vehicles was analyzed at a microscopic level during the investigation using 

modeling programs such as Indor traffic plan and PTV Vissim. This study identified 

pedestrian saturation points in urban transportation infrastructure and looked into 

engineering solutions to solve the challenges that develop there. 

Keywords: Pedestrian crossing, 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 pedestrian traffic 

management is essential for excellent 

traffic flow 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 

pedestrian-related bottlenecks in urban 

infrastructure is essential. For 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 urban centers requires not 

only vehicle traffic but also pedestrian 

traffic. By balancing the interaction 

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 the ñdesiredò traffic flow. 

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 worst 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 govern 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 complete the journey. 

Given that the statistical data was collected 

on weekdays and weekends, there are a lot 

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 graph, the 

average speed was low, owing to many red 

lights and pedestrian crossings (Figure 2). 

 
Fig. 2. Previous state. Vehicle movement graph 

 

According to the graph above, we 

can see that as vehicles approach each 

traffic light and pedestrian crossing, their 

speed decreases, then accelerates again 

until they reach the next traffic light, and a 

certain amount of time is lost along with 

the speed until they reach a higher speed. 

To avoid problems with traffic flow 

management, the traffic volume of the 

research item was initially investigated. 

Surveillance cameras were set at 

intersections to count the number of 

vehicles, and video records were taken 
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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 shoh - 

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 the sorts of vehicles that moved through 

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 08:00-10:00, 12:00-

14:00, and 17:00-19:00. 

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 through the ˈ Node results 

section of the program. 

 

 
Fig. 3. Previous state. Model created in PTV Vissim software 

 

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. Rashidov shoh - 

Baynalminalchilar and Sh. Rashidov shoh 

- Shifokorlar intersections, the 

construction of 2 underground pedestrian 

crossings, the reduction of pedestrian 

crossings by 4, the removal of the green 

zone separating the road, and the increase 

in the road strip by 1 (Figure 4). 
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Fig. 4. After solution engineering. The research area is based on the situation of 2025 

 

As a result, the existing 145-meter 

traffic jam was reduced by 52 meters, 

average speed increased to 28.72 km/h, 

maximum speed increased to 59 km/h, and 

travel time fell from 04:22 minutes to 

02:49 minutes (Figure 5). 

 

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

 

Inconclusion 

This study looked into the 

optimization of traffic flow efficiency in 

metropolitan areas by managing pedestrian 

traffic and addressing pedestrian 

congestion in Jizzakh. The study used 

microscopic modeling tools such as PTV 

Vissim and Indor Traffic Plan to simulate 

pedestrian-vehicle interactions in traffic 

congestion. The primary findings of the 

study are as follows: 

Crosswalks significantly reduced 

vehicle speeds and caused delays, 

especially in congested areas in the city 

center. These obstacles were accurately 

mapped using the Indor traffic plan, GIS 

techniques, and real-time traffic 

monitoring. 

According to microscopic simulation 

modeling, installing underpasses and 

synchronizing signal control significantly 

increased the average vehicle speed from 
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19.29 km/h to 28.72 km/h, the top speed 

from 44 km/h to 59 km/h, and reduced the 

average travel time from 4 minutes 22 

seconds to 2 minutes 49 seconds. 

 

Table 1  

LOS and performance measures for the evaluation of urban streets and signalized 

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 

seconds 

2 minutes 49 

seconds 

ī1 minute 33 seconds 

(ī35.4%) 

LOS F D F<D 

 

By optimizing simulation-based 

engineering solutions and pedestrian 

traffic, this work offers a useful tool for 

improving urban traffic flow. It highlights 

the benefits of combining data-driven 

modeling with smart infrastructure 

solutions in a mid-sized metropolitan 

setting. 

By optimizing simulation-based 

engineering solutions and pedestrian 

traffic, this work offers a useful tool for 

improving urban traffic flow. It highlights 

the benefits of combining data-driven 

modeling with smart infrastructure 

solutions in a mid-sized metropolitan 

setting. 
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ʈɽɿʋʃʔʊɸʊʓ ʆʇʈɽɼɽʃɽʅʀʗ ʌʀɿʀʂʆ-ʄɽʍɸʅʀʏɽʉʂʀʍ ʉɺʆʁʉʊɺ 

ʉɽʄɽʅʅʆɻʆ ɺʆʈʆʍɸ ʊʈɸɺ 

ʈʘʟʟʘʢʦʚ ʊʫʨʘ ʍʦʣʤʫʨʘʜʦʚʠʯ 

 ʢʘʥʜʠʜʘʪ ʪʝʭʥʠʯʝʩʢʠʭ ʥʘʫʢ, ʜʦʮʝʥʪ 

ʂʘʨʰʠʥʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ 
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 ʢʘʥʜʠʜʘʪ ʪʝʭʥʠʯʝʩʢʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ 

ʊʘʰʢʝʪʩʢʠʡ ɻʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʊʨʘʥʩʧʦʨʪʥʳʡ ʋʥʠʚʝʨʩʠʪʝʪ 

 

ʂʘʨʠʤʦʚʘ ʂʘʤʦʣʘ נʫʣʦʤʦʚʥʘ 

 ʜ-ʨ.ʬʠʣʦʩ.ʧʦ.ʪʝʭʥ.ʥʘʫʢʘʤ, ʜʦʮʝʥʪ 

ɾʠʟʟʘʢʩʢʠʡ ʧʦʣʠʪʝʭʥʠʯʝʩʢʠʡ ʠʥʩʪʠʪʫʪ 

E-mail: kamola.karimova1987@gmail.com      

 

ʕʨʛʘʰʝʚʘ. ɼʠʣʩ˄ʟ ʀʩʪʘʤʦʚʥʘ  

ʂʘʨʰʠʥʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ 

 

ɺ ʩʪʘʪʴʝ ʧʨʠʚʝʜʝʥ rʨʝʟʫʣʴʪʘʪʳ ʦʧʨʝʜʝʣʝʥʠʷ ʬʠʟʠʢʦ-ʤʝʭʘʥʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ 

ʩʝʤʝʥʥʦʛʦ  ʚʦʨʦʭʘ ʢʣʝʚʝʨʘ, ʧʦʣʫʯʝʥʥʳʡ ʚ ʧʨʦʮʝʩʩʝ ʦʯʝʩʘ ʨʘʩʪʝʥʠʡ ʢʣʝʚʝʨʘ ʛʨʝʙʝʥʢʦʡ 

ʦʯʝʩʳʚʘʶʱʝʛʦ ʙʘʨʘʙʘʥʘ ʫʙʦʨʦʯʥʦʡ ʤʘʰʠʥʳ. ʇʨʠʚʝʜʝʥa ʩʦʩʪʘʚ  ʠʟʤʝʥʝʥʠʷ ʩʦʜʝʨʞʘʥʠʷ 

ʦʩʥʦʚʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ ʚʦʨʦʭʘ ʠ ʠʭ ʚʣʘʞʥʦʩʪʠ. ʂʨʦʤʝ ʪʦʛʦ ʧʨʝʜʩʪʘʚʣʝʥʳ ʟʘʚʠʩʠʤʦʩʪʴ 

ʞʝʩʪʢʦʩʪʠ ʩʪʝʙʣʝʡ ʚʦʨʦʭʘ ʦʪ ʠʭ ʚʣʘʞʥʦʩʪʠ, ʟʘʚʠʩʠʤʦʩʪʴ ʦʙʲʝʤʥʦʡ ʤʘʩʩʳ ɔ ʚʦʨʦʭʘ ʦʪ 

ʚʣʘʞʥʦʩʪʠ W ʠ ʟʘʚʠʩʠʤʦʩʪʴ ʩʘʤʦʩʦʛʨʝʚʘʥʠʝ ʩʝʤʝʥʥʦʛʦ ʚʦʨʦʭʘ ʦʪ ʚʨʝʤʝʥʠ ʭʨʘʥʝʥʠʷ 

ʧʝʨʝʜ ʩʫʰʢʦʡ. ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʚʝʣʠʯʠʥʘ ʞʝʩʪʢʦʩʪʠ ʩʪʝʙʣʝʡ ʩʝʤʝʥʥʦʛʦ ʚʦʨʦʭʘ ʧʨʠ 

ʚʣʘʞʥʦʩʪʠ 40 - 60% ʥʘʭʦʜʠʪʩʷ ʚ ʧʨʝʜʝʣʘʭ 0,07-0,008 ʅ / ʤ
2
. ʇʨʠ ʵʪʦʤ ʧʨʠ ʚʣʘʞʥʦʩʪʠ 

ʚʦʨʦʭʘ 35 - 65% ʝʛʦ ʦʙʲʝʤʥʘʷ ʤʘʩʩʘ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʨʘʚʥʦ 80 - 185 ʢʛ/ʤ
3
. ʊʝʤʧʝʨʘʪʫʨʘ 

ʚʦʨʦʭʘ ʧʨʷʤʦ ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʳʤ ʚʨʝʤʝʥʠ ʭʨʘʥʝʥʠʷ, ʚ ʧʨʦʮʝʩʩʝ ʩʘʤʦʩʦʛʨʝʚʘʥʠʷ 

ʚʥʝʰʥʠʡ ʚʠʜ ʚʦʨʦʭʘ ʧʦʩʪʝʧʝʥʥʦ ʠʟʤʝʥʷʝʪʩʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ 

ʚʨʝʤʝʥʠ ʭʨʘʥʝʥʠʷ ʠ ʪʝʤʧʝʨʘʪʫʨʳ. 

 ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʩʝʤʝʥʥʦʡ ʚʦʨʦʭ, ʩʪʝʙʝʣʴ, ʢʦʤʧʦʥʝʥʪ, ʬʨʘʢʮʠʦʥʥʳʡ ʩʦʩʪʘʚ, 

ʬʨʠʢʮʠʦʥʥʳʝ ʠ ʞʝʩʪʢʦʩʪʥʳʝ ʩʚʦʡʩʪʚʘ, ʦʙʲʝʤʥʘʷ ʤʘʩʩʘ, ʫʛʣʘ ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʦʪʢʦʩ, 

ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʪʨʝʥʠʷ, ʩʘʤʦʩʦʛʨʘʚʘʝʥʠʝ, ʚʣʘʞʥʦʩʪʴ, ʟʘʚʠʩʠʤʦʩʪʴ.  

This article presents the results of determining the physical 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 moisture content 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 (ɔ) of the seed bulk on moisture content (W), and the 

dependence of self-heating of the seed bulk on the storage time before drying. It was 

established that the stem stiffness of the seed bulk, at a moisture content of 40ï60%, ranges 

from 0.007 - 0.008 N/mĮ. Meanwhile, at a moisture content of 35ï65%, the bulk density of 

the seed material ranges from 80 - 185 kg/mį. The temperature of the seed bulk is directly 

proportional to the storage time. During the self-heating process, the external appearance of 

the seed bulk gradually changes depending on the duration of storage time and temperature. 

mailto:sherzod.020508@mail.ru
mailto:kamola.karimova1987@gmail.com
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Keywords: Seed bulk, stem, component, fractional composition, frictional and 

stiffness properties, bulk density, natural repose angle, friction coefficients, self-heating, 

moisture, dependence. 

 

 ɺʚʝʜʝʥʠʝ 

  ʉʝʤʝʥʦʚʦʜʩʪʚʦ ʷʚʣʷʝʪʩʷ 

ʚʘʞʥʝʡʰʠʤ ʬʘʢʪʦʨʦʤ ʨʘʟʚʠʪʠʷ 

ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ ʋʟʙʝʢʠʩʪʘʥʘ. 

ʇʨʦʠʟʚʦʜʩʪʚʦ ʩʝʤʷʥ ʚʳʩʦʢʦʫʨʦʞʘʡʥʳʭ 

ʩʦʨʪʦʚ ʦʯʝʥʴ ʚʘʞʥʦ ʜʣʷ ʧʦʣʫʯʝʥʠʷ 

ʚʳʩʦʢʦʛʦ ʫʨʦʞʘʷ ʠ ʧʦʚʳʰʝʥʠʷ ʢʘʯʝʩʪʚʘ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʡ ʧʨʦʜʫʢʮʠʠ. 

ʉʝʤʝʥʥʦʡ ʚʦʨʦʭ ï ʵʪʦ ʤʘʪʝʨʠʘʣ, 

ʧʦʣʫʯʝʥʥʳʡ ʚ ʧʨʦʮʝʩʩʝ ʦʯʝʩʘ ʨʘʩʪʝʥʠʡ 

ʢʣʝʚʝʨʘ ʛʨʝʙʝʥʢʦʡ ʦʯʝʩʳʚʘʶʱʝʛʦ 

ʙʘʨʘʙʘʥʘ ʫʙʦʨʦʯʥʦʡ ʤʘʰʠʥʳ. ʇʨʠ 

ʦʯʝʩʝ ʛʨʝʙʝʥʢʘ ʦʪʨʳʚʘʝʪ ʦʪ ʩʪʝʙʣʝʡ 

ʩʦʮʚʝʪʠʷ, ʢʦʪʦʨʳʝ ʚ ʚʦʨʦʭʝ ʩʦʜʝʨʞʠʪʩʷ 

ʜʦ 40% (ʧʦ ʤʘʩʩʝ). ʇʨʠ ʵʪʦʤ ʩʧʦʩʦʙʝ, ʚ 

ʦʪʣʠʯʠʝ ʦʪ ʜʨʫʛʠʭ ʪʝʭʥʦʣʦʛʠʡ ʫʙʦʨʢʠ, 

ʧʦʣʫʯʘʝʪʩʷ ʙʦʣʝʝ ʢʦʥʮʝʥʪʨʠʨʦʚʘʥʥʳʡ 

ʧʦ ʩʦʜʝʨʞʘʥʠʶ ʩʝʤʷʥ ʚʦʨʦʭ. ʇʨʠ 

ʫʙʦʨʢʝ ʢʣʝʚʝʨʘ ʥʘ ʩʝʤʝʥʘ ʩʦʮʚʝʪʠʷ 

ʦʪʨʳʚʘʶʪʩʷ ʚʤʝʩʪʝ ʩ ʦʙʨʳʚʢʘʤʠ 

ʩʪʝʙʣʝʡ, ʜʣʠʥʘ ʢʦʪʦʨʳʭ ʤʦʞʝʪ 

ʩʦʩʪʘʚʣʷʪʴ ʦʪ 5 ʜʦ 65 ʩʤ [2,10].      

ʉʦʩʪʘʚ ʚʦʨʦʭʘ ʠʟʤʝʥʷʝʪʩʷ ʚ ʰʠʨʦʢʠʭ 

ʧʨʝʜʝʣʘʭ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʫʩʣʦʚʠʡ 

ʩʦʟʨʝʚʘʥʠʷ ʠ ʟʘʩʦʨʝʥʥʦʩʪʠ ʧʦʩʝʚʦʚ, 

ʩʪʝʧʝʥʠ ʧʦʣʝʛʣʦʩʪʠ ʩʪʝʙʣʝʡ ʨʘʩʪʝʥʠʡ ʠ 

ʜʨʫʛʠʭ ʬʘʢʪʦʨʦʚ. ʆʪʥʦʩʠʪʝʣʴʥʘʷ 

ʚʣʘʞʥʦʩʪʴ ʚʦʨʦʭʘ ʠ ʝʛʦ ʢʦʤʧʦʥʝʥʪʦʚ 

ʟʘʚʠʩʠʪ ʦʪ ʩʧʝʣʦʩʪʠ ʢʫʣʴʪʫʨ, ʧʦʛʦʜʥʳʭ 

ʫʩʣʦʚʠʡ, ʚʨʝʤʝʥʠ ʩʫʪʦʢ [5,8]. 

ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ. 

 ʆʙʦʙʱʝʥʥʳʭ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ 

ʤʦʜʝʣʝʡ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʬʠʟʠʢʦ-

ʤʝʭʘʥʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʩʝʤʝʥʥʦʛʦ 

ʚʦʨʦʭʘ ʢʦʨʤʦʚʳʭ ʢʫʣʴʪʫʨ ʧʦʣʫʯʝʥʥʦʛʦ 

ʤʝʪʦʜʦʤ ʦʯʝʩʘ ʨʘʩʪʝʥʠʡ ʥʘ ʩʝʤʝʥʘ ʥʝ 

ʩʫʱʝʩʪʚʫʝʪ.  ʆʧʨʝʜʝʣʝʥʠʝ ʩʚʦʡʩʪʚ 

ʚʦʨʦʭʘ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʦʧʳʪʥʳʤ ʧʫʪʝʤ. 

 ɺ ʧʝʨʠʦʜ ʧʨʦʚʝʜʝʥʠʷ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʚʣʘʞʥʦʩʪʴ ʚʦʨʦʭʘ ʦʧʨʝʜʝʣʷʣʠ ʧʝʨʝʜ 

ʢʘʞʜʳʤ ʦʧʳʪʦʤ ʤʝʪʦʜʦʤ ʚʳʩʫʰʠʚʘʥʠʷ 

ʧʦ ʠʟʚʝʩʪʥʦʡ ʤʝʪʦʜʠʢʝ, ʘ ʧʨʦʮʝʥʪʥʦʝ 

ʦʪʥʦʰʝʥʠʝ ʨʘʩʩʯʠʪʳʚʘʣʠ ʧʦ ʬʦʨʤʫʣʝ  

[5,6]. 
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ʛʜʝ  G1 ï ʚʝʩ ʚʟʷʪʦʡ ʧʨʦʙʳ ʜʦ ʩʫʰʢʠ, ʛ; 

G2 ï ʚʝʩ ʚʟʷʪʦʡ ʧʨʦʙʳ ʧʦʩʣʝ ʩʫʰʢʠ, ʛ. 

ʇʨʝʜʝʣʳ ʠʟʤʝʥʝʥʠʷ ʩʦʜʝʨʞʘʥʠʷ 

ʦʩʥʦʚʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ ʚʦʨʦʭʘ ʠ ʠʭ 

ʚʣʘʞʥʦʩʪʠ ʧʨʠʚʝʜʝʥʳ ʚ ʪʘʙʣ.1. 

ʂʦʣʠʯʝʩʪʚʦ ʮʝʣʳʭ ʩʪʝʙʣʝʡ ʟʘʚʠʩʠʪ ʚ 

ʦʩʥʦʚʥʦʤ ʦʪ ʩʦʩʪʦʷʥʠʷ ʩʪʝʙʣʝʩʪʦʷ 

ʨʘʩʪʝʥʠʡ, ʯʝʤ ʙʦʣʴʰʝ ʧʦʣʝʛʣʦʩʪʴ 

ʨʘʩʪʝʥʠʡ, ʪʝʤ ʙʦʣʝʝ ʧʝʨʝʧʫʪʘʥʥʳʤʠ 

ʩʪʝʙʣʠ ʧʦʜʘʶʪʩʷ ʚ ʢʘʤʝʨʫ ʦʯʝʩʘ ʠ ʪʝʤ 

ʙʦʣʴʰʝ ʢʦʣʠʯʝʩʪʚʦ ʮʝʣʳʭ ʩʪʝʙʣʝʡ 

ʦʪʭʦʜʠʪ ʚ ʩʦʩʪʘʚ ʚʦʨʦʭʘ. ʕʪʦ 

ʧʨʦʠʩʭʦʜʠʪ ʚ ʨʝʟʫʣʴʪʘʪʝ ʪʦʛʦ, ʯʪʦ 

ʟʥʘʯʠʪʝʣʴʥʘʷ ʯʘʩʪʴ ʩʪʝʙʣʝʡ ʧʨʠ ʫʙʦʨʢʝ 

ʧʦʣʝʛʣʦʛʦ ʨʘʩʪʝʥʠʷ ʥʝ ʧʦʧʘʜʘʝʪ ʤʝʞʜʫ 

ʧʘʣʴʮʘʤʠ ʛʨʝʙʝʥʢʠ ʦʯʝʩʳʚʘʶʱʝʛʦ 

ʙʘʨʘʙʘʥʘ, ʘ ʪʦʣʴʢʦ ʚʳʜʝʨʛʠʚʘʝʪʩʷ ʠ 

ʚʩʘʩʳʚʘʝʪʩʷ ʠʟ ʢʘʤʝʨʳ ʦʯʝʩʘ ʚʤʝʩʪʝ ʩ 

ʩʝʤʝʥʥʳʤʠ ʩʦʮʚʝʪʠʷʤʠ. 

ʊʘʙʣʠʮʘ 1 

ʉʦʩʪʘʚ ʠ  ʚʣʘʞʥʦʩʪʴ  ʚʦʨʦʭʘ 

ʅʘʠʤʝʥʦʚʘʥʠʝ ʢʦʤʧʦʥʝʥʪʦʚ ʄʘʩʩʦʚʘʷ ʜʦʣʷ, % 
ʆʪʥʦʩʠʪʝʣʴʥʘʷ 

ʚʣʘʞʥʦʩʪʴ, % 

ʉʦʮʚʝʪʠʷ ʠ ʧʳʞʠʥʘ 31 ʜʦ 50 

ʉʪʝʙʣʠ ʠ ʣʠʩʪʴʷ 55 ʜʦ 76 

ʉʚʦʙʦʜʥʳʝ ʩʝʤʝʥʘ 4 ʜʦ 35 

ʉʦʨʥʷʢʠ  10 ʜʦ 80 

 

ʂʨʦʤʝ ʪʦʛʦ, ʥʘ ʢʦʣʠʯʝʩʪʚʦ 

ʩʪʝʙʣʝʡ ʚ ʩʦʩʪʘʚʝ ʚʦʨʦʭʘ ʪʘʢʞʝ 

ʦʢʘʟʳʚʘʝʪ ʚʣʠʷʥʠʝ ʚʣʘʞʥʦʩʪʴ ʩʪʝʙʣʷ. ɺ 

ʚʦʨʦʭʝ ʩ ʙʦʣʝʝ ʚʳʩʦʢʦʡ ʚʣʘʞʥʦʩʪʴʶ 

ʢʦʣʠʯʝʩʪʚʦ ʜʣʠʥʥʳʭ ʯʘʩʪʠʮ ʩʪʝʙʣʝʡ 

ʤʝʥʴʰʝ, ʯʝʤ ʚ ʩʫʭʦʤ. ʕʪʦ ʦʙʲʷʩʥʷʝʪʩʷ 

ʪʝʤ, ʯʪʦ ʫ ʚʣʘʞʥʦʛʦ ʨʘʩʪʝʥʠʷ ʤʝʥʴʰʝ 

ʫʩʠʣʠʷ ʦʪʨʳʚʘ ʩʦʮʚʝʪʠʡ ʦʪ ʩʪʝʙʣʷ. 

ʄʘʢʩʠʤʘʣʴʥʦʝ ʫʩʠʣʠʝ ʦʪʨʳʚʘ ʩʦʮʚʝʪʠʡ 

ʦʪ ʩʪʝʙʣʷ ʥʝ ʧʨʝʚʳʰʘʝʪ 20 ʅ, 
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ʤʠʥʠʤʘʣʴʥʦʝ ʝʛʦ ʟʥʘʯʝʥʠʝ ï 1,4 ʅ. ʇʦ 

ʨʝʟʫʣʴʪʘʪʘʤ ʠʩʩʣʝʜʦʚʘʥʠʡ ɺ.ɻ.ʂʦʚʘʣʝʚ 

[6] ʦʪʤʝʯʘʝʪ, ʯʪʦ ʧʨʠ ʚʣʘʞʥʦʩʪʠ 

ʩʪʝʙʣʝʡ 45-50% ʫʩʠʣʠʝ, ʥʝʦʙʭʦʜʠʤʦʝ 

ʜʣʷ ʦʪʨʳʚʘ ʩʦʮʚʝʪʠʡ ʥʘʭʦʜʠʪʩʷ ʚ 

ʠʥʪʝʨʚʘʣʝ 1,40-19,52 ʅ ʧʨʠ ʩʨʝʜʥʝʤ 

ʟʥʘʯʝʥʠʠ, ʨʘʚʥʦʤ 10,46 ʅ. ʉ 

ʫʚʝʣʠʯʝʥʠʝʤ ʚʣʘʞʥʦʩʪʠ ʩʪʝʙʣʷ ʥʘ 20-

25% ʫʩʠʣʠʝ ʥʝʦʙʭʦʜʠʤʦʝ ʜʣʷ ʦʪʨʳʚʘ 

ʩʦʮʚʝʪʠʡ ʫʤʝʥʴʰʘʝʪʩʷ ʥʘ 15-20%. 

 ʈʝʟʫʣʴʪʘʪʳ ʠ ʦʙʩʫʞʜʝʥʠʷ. 

ʈʝʟʫʣʴʪʘʪʳ ʦʧʳʪʦʚ ʧʦ ʦʧʨʝʜʝʣʝʥʠʶ 

ʞʝʩʪʢʦʩʪʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ 

ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʘ ʨʠʩ.1

. 

  

ʈʠʩ.1. ɿʘʚʠʩʠʤʦʩʪʴ ʞʝʩʪʢʦʩʪʠ ʩʪʝʙʣʝʡ 

ʚʦʨʦʭʘ ʦʪ ʠʭ ʚʣʘʞʥʦʩʪʠ 

ʈʠʩ.2. ɿʘʚʠʩʠʤʦʩʪʴ ʩʪʘʪʠʯʝʩʢʦʛʦ (1) ʠ 

ʜʠʥʘʤʠʯʝʩʢʦʛʦ (2) ʢʦʵʬʬʠʮʠʝʥʪʦʚ 

ʪʨʝʥʠʷ ʚʦʨʦʭʘ ʢʣʝʚʝʨʘ ʦʪ ʠʭ ʚʣʘʞʥʦʩʪʠ 

 

ʅʘ ʦʩʥʦʚʘʥʠʠ ʘʥʘʣʠʟʘ ʟʘʚʠʩʠʤʦʩʪʠ 

ʞʝʩʪʢʦʩʪʠ ʩʪʝʙʣʷ ʦʪ ʝʛʦ ʚʣʘʞʥʦʩʪʠ, 

ʧʨʝʜʩʪʘʚʣʝʥʥʦʡ ʥʘ ʨʠʩ.1 ʤʦʞʥʦ 

ʟʘʢʣʶʯʠʪʴ, ʯʪʦ ʧʨʠ ʫʤʝʥʴʰʝʥʠʠ 

ʚʣʘʞʥʦʩʪʠ ʩ 70 ʜʦ 30% ʞʝʩʪʢʦʩʪʴ 

ʩʪʝʙʣʷ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʩ  0,006 ʅ  ʤ
2
 ʜʦ 

0,01  ʅ  ʤ
2
,  ʧʨʠʯʝʤ   ʧʨʠ ʚʣʘʞʥʦʩʪʠ 30-

40% ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʠʟʤʝʥʝʥʠʷ 

ʧʦʢʘʟʘʪʝʣʷ ʚʦʟʨʘʩʪʘʝʪ. ɺ ʩʨʝʜʥʝʤ 

ʚʝʣʠʯʠʥʫ ʞʝʩʪʢʦʩʪʠ ʜʣʷ ʨʘʩʯʝʪʦʚ 

ʤʦʞʥʦ ʧʨʠʥʷʪʴ ʨʘʚʥʦʡ 0,07-0,008 ʅ/ʤ
2
, 

ʯʪʦ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʚʣʘʞʥʦʩʪʠ ʩʪʝʙʣʝʡ 

40-60%. 

ʌʨʘʢʮʠʦʥʥʳʝ ʩʚʦʡʩʪʚʘ 

ʢʦʤʧʦʥʝʥʪʦʚ ʚʦʨʦʭʘ. ʈʝʟʫʣʴʪʘʪʳ 

ʦʧʳʪʦʚ ʧʦ ʦʧʨʝʜʝʣʝʥʠʶ ʩʪʘʪʠʯʝʩʢʦʛʦ ʠ 

ʜʠʥʘʤʠʯʝʩʢʦʛʦ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʪʨʝʥʠʷ 

ʧʨʠʚʝʜʝʥʳ ʥʘ ʨʠʩ.3. ɸʥʘʣʠʟ 

ʧʦʣʫʯʝʥʥʳʭ ʜʘʥʥʳʭ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ 

ʚʝʣʠʯʠʥʘ ʢʦʵʬʬʠʮʠʝʥʪʘ ʩʪʘʪʠʯʝʩʢʦʛʦ 

ʪʨʝʥʠʷ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝ ʟʘʚʠʩʠʪ ʦʪ 

ʚʣʘʞʥʦʩʪʠ ʚ ʧʨʝʜʝʣʘʭ ʝʝ ʠʟʤʝʥʝʥʠʷ 30-

70%, ʠ ʧʦʵʪʦʤʫ ʜʣʷ ʧʨʘʢʪʠʯʝʩʢʠʭ 

ʨʘʩʯʝʪʦʚ ʧʨʠ ʚʣʘʞʥʦʩʪʠ 40-60% ʤʦʞʥʦ 

ʧʨʠʥʠʤʘʪʴ ʟʥʘʯʝʥʠʝ f  ʨʘʚʥʦʤ 0,98-1,02. 

ɺʝʣʠʯʠʥʘ ʜʠʥʘʤʠʯʝʩʢʦʛʦ ʢʦʵʬʬʠʮʠʝʥʪʘ 

ʪʨʝʥʠʷ ʧʨʠ ʫʚʝʣʠʯʝʥʠʠ ʚʣʘʞʥʦʩʪʠ ʩ 35 

ʜʦ 60% ʚʦʟʨʘʩʪʘʝʪ ʩ 0,5 ʜʦ 0,7, ʧʨʠʯʝʤ 

ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʠʟʤʝʥʝʥʠʷ ʝʛʦ ʩ 

ʧʦʚʳʰʝʥʠʝʤ ʚʣʘʞʥʦʩʪʠ ʫʚʝʣʠʯʠʚʘʝʪʩʷ. 

ɼʣʷ ʧʨʘʢʪʠʯʝʩʢʠʭ ʨʘʩʯʝʪʦʚ ʧʨʠ 

ʚʣʘʞʥʦʩʪʠ ʚʦʨʦʭʘ ʚ ʧʝʨʠʦʜ ʩʫʰʢʠ 50-

55% ʟʥʘʯʝʥʠʝ ʚʝʣʠʯʠʥʳ ʜʠʥʘʤʠʯʝʩʢʦʛʦ 

ʢʦʵʬʬʠʮʠʝʥʪʘ ʪʨʝʥʠʷ ʤʦʞʥʦ ʧʨʠʥʠʤʘʪʴ 

ʨʘʚʥʳʤ 0,63-0,67 [2, 10]. 

 ʆʧʨʝʜʝʣʝʥʠʝ ʦʙʲʝʤʥʦʡ ʤʘʩʩʳ ʠ 

ʫʛʣʘ ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʦʪʢʦʩʘ ʚʦʨʦʭʘ. 

ʆʙʲʝʤʥʘʷ ʤʘʩʩʘ ʚʦʨʦʭʘ ʢʣʝʚʝʨʘ, ʢʘʢ ʠ 

ʤʥʦʛʠʭ ʜʨʫʛʠʭ ʤʘʪʝʨʠʘʣʦʚ, ʟʘʚʠʩʠʪ ʦʪ 

ʚʣʘʞʥʦʩʪʠ, ʩʦʩʪʘʚʘ ʠ ʥʘʣʠʯʠʷ 

ʧʨʦʤʝʞʫʪʢʦʚ ʤʝʞʜʫ ʯʘʩʪʠʮʘʤʠ 

ʤʘʪʝʨʠʘʣʘ. ʅʘ ʨʠʩ.4 ʧʨʝʜʩʪʘʚʣʝʥʘ 

ʟʘʚʠʩʠʤʦʩʪʴ ʦʙʲʝʤʥʦʡ ʤʘʩʩʳ ʚʦʨʦʭʘ ʦʪ 

ʝʛʦ ʚʣʘʞʥʦʩʪʠ. ʀʟ ʛʨʘʬʠʢʘ ʚʠʜʥʦ, ʯʪʦ ʩ 

ʫʚʝʣʠʯʝʥʠʝʤ ʚʣʘʞʥʦʩʪʠ ʚʦʨʦʭʘ ʦʪ 35  

ʜʦ 65% ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʝʛʦ ʦʙʲʝʤʥʘʷ 

ʤʘʩʩʘ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʩ 80 ʜʦ 185 ʢʛ/ʤ
3
. 

ʂʘʢ ʚʠʜʥʦ, ʠʟ ʨʠʩ.4 ʥʘʠʤʝʥʴʰʘʷ 

ʦʙʲʝʤʥʘʷ ʤʘʩʩʘ ʠʤʝʝʪ ʚʦʨʦʭ ʩ 

ʚʣʘʞʥʦʩʪʴʶ 35% ʧʨʠ ʩʦʜʝʨʞʘʥʠʠ ʚ ʥʝʤ 

50-60% ʩʪʝʙʣʝʡ ʠ ʠʭ ʯʘʩʪʠʮ. ʇʨʠ 

ʨʘʩʯʝʪʘʭ ʦʙʲʝʤʥʫʶ ʤʘʩʩʫ ʩʳʨʦʛʦ 

ʚʦʨʦʭʘ ʤʦʞʥʦ ʧʨʠʥʠʤʘʪʴ 180 ʢʛ/ʤ
3
. 
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ʈʠʩ.4. ɿʘʚʠʩʠʤʦʩʪʴ ʦʙʲʝʤʥʦʡ ʤʘʩʩʳ ɔ 

ʚʦʨʦʭʘ ʦʪ ʚʣʘʞʥʦʩʪʠ W 

ʈʠʩ.5. ɿʘʚʠʩʠʤʦʩʪʴ ʩʘʤʦʩʦʛʨʝʚʘʝʤʦʩʪʠ 

ʩʝʤʝʥʥʦʛʦ ʚʦʨʦʭʘ ʦʪ ʚʨʝʤʝʥʠ ʭʨʘʥʝʥʠʷ 

ʧʝʨʝʜ ʩʫʰʢʦʡ 

 

ʆʜʥʠʤ ʠʟ ʧʦʢʘʟʘʪʝʣʝʡ ʧʦʜʚʠʞʥʦʩʪʠ 

ʯʘʩʪʠʮ ʚʦʨʦʭʘ ʷʚʣʷʝʪʩʷ ʫʛʦʣ 

ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʦʪʢʦʩʘ. ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ 

ʩʦʩʪʘʚʘ, ʚʣʘʞʥʦʩʪʠ ʚʦʨʦʭʘ ʚʝʣʠʯʠʥʘ 

ʫʛʣʘ ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʦʪʢʦʩʘ ʢʦʣʝʙʣʝʪʩʷ ʚ 

ʰʠʨʦʢʠʭ ʧʨʝʜʝʣʘʭ ï ʦʪ 48 ʜʦ 90
ʦ
. ʊʘʢ, 

ʥʘʧʨʠʤʝʨ, ʚʦʨʦʭ, ʩʦʩʪʦʷʱʠʡ ʠʟ ʦʜʥʠʭ 

ʩʦʮʚʝʪʠʡ ʠʣʠ ʧʳʞʠʥʳ, ʧʦ ʜʘʥʥʳʤ 

ɺ.ʄʘʣʴʪʨʠ ʠʤʝʝʪ ʫʛʦʣ ʝʩʪʝʩʪʚʝʥʥʦʛʦ 

ʦʪʢʦʩʘ 48,3-50,5
ʦ 
[4,7,12]. 

ɺʦʨʦʭ, ʩʦʜʝʨʞʘʱʠʡ ʚ ʩʦʩʪʘʚʝ ʜʘʞʝ 

ʟʥʘʯʠʪʝʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʩʪʝʙʣʝʡ ʠ ʠʭ 

ʯʘʩʪʠʮ ʩʦʭʨʘʥʷʝʪ ʚʝʨʪʠʢʘʣʴʥʫʶ ʩʪʝʥʢʫ 

ʚʳʩʦʪʦʡ ʠʥʦʛʜʘ ʙʦʣʝʝ 1,0 ʤ. ʊʘʢʦʝ 

ʚ̫ʣʝʥʠʝ ʤʦʞʥʦ ʥʘʙʣʶʜʘʪʴ ʧʨʠ 

ʦʪʢʨʳʪʠʠ ʙʦʨʪʦʚ ʪʨʘʢʪʦʨʥʦʛʦ ʧʨʠʮʝʧʘ, 

ʟʘʧʦʣʥʝʥʥʦʛʦ ʚʦʨʦʭʦʤ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, 

ʤʠʥʠʤʘʣʴʥʦʝ ʟʥʘʯʝʥʠʝ ʫʛʣʘ 

ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʦʪʢʦʩʘ ʩʝʤʝʥʥʦʛʦ ʚʦʨʦʭʘ 

ʢʣʝʚʝʨʘ ʩʣʝʜʫʝʪ ʧʨʠʥʠʤʘʪʴ 48
ʦ
, ʘ 

ʤʘʢʩʠʤʘʣʴʥʦʝ ʟʥʘʯʝʥʠʝ ʵʪʦʛʦ ʫʛʣʘ 

ʜʦʩʪʠʛʘʝʪ ʜʦ 90
ʦ 
[8,9]. 

ʀʟʫʯʝʥʠʝ ʩʘʤʦʩʦʛʨʝʚʘʝʤʦʩʪʠ 

ʚʦʨʦʭʘ ʧʨʠ ʭʨʘʥʝʥʠʠ ʧʝʨʝʜ ʩʫʰʢʦʡ. ɺ 

ʚʦʨʦʭʝ ʜʘʞʝ ʧʨʠ ʩʨʘʚʥʠʪʝʣʴʥʦ 

ʥʝʚʳʩʦʢʦʡ ʚʣʘʞʥʦʩʪʠ ʧʨʦʮʝʩʩ 

ʩʘʤʦʩʦʛʨʝʚʘʥʠʷ ʠʜʝʪ ʦʯʝʥʴ ʙʳʩʪʨʦ. 

ʆʩʦʙʝʥʥʦ ʠʥʪʝʥʩʠʚʥʦ ʧʨʦʪʝʢʘʝʪ ʵʪʦʪ 

ʧʨʦʮʝʩʩ ʚ ʚʦʨʦʭʝ ʩ ʚʳʩʦʢʦʡ 

ʚʣʘʞʥʦʩʪʴʶ. ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ 

ʩʘʤʦʩʦʛʨʝʚʘʥʠʷ ʚʦʨʦʭʘ ʚ ʟʘʚʠʩʠʤʦʩʪʠ 

ʦʪ ʚʨʝʤʝʥʠ ʩʫʪʦʢ ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʘ 

ʨʠʩ.5. ʀʟ ʛʨʘʬʠʢʘ ʚʠʜʥʦ, ʯʪʦ 

ʧʦʚʳʰʝʥʠʝ ʪʝʤʧʝʨʘʪʫʨʳ ʚʦʨʦʭʘ ʟʘ 

ʧʝʨʚʳʝ ʩʫʪʢʠ, ʪʦ ʝʩʪʴ ʟʘ 24 ʯʘʩʘ, ʤʦʞʥʦ 

ʩʯʠʪʘʪʴ ʧʨʷʤʦ ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʳʤ 

ʚʨʝʤʝʥʠ. ʊʘʢ, ʟʘ 24 ʯʘʩʘ ʪʝʤʧʝʨʘʪʫʨʘ 

ʚʦʨʦʭʘ ʧʦʜʥʷʣʘʩʴ ʥʘ 38
ʦ
 ï ʩ 12 ʜʦ 50

ʦ
; ʚ 

ʩʨʝʜʥʝʤ ʦʥʘ ʚʦʟʨʘʩʪʘʣʘ ʥʘ 1,5
ʦ
 ʚ ʯʘʩ. ɺ 

ʧʨʦʮʝʩʩʝ ʩʘʤʦʩʦʛʨʝʚʘʥʠʷ ʚʥʝʰʥʠʡ ʚʠʜ 

ʚʦʨʦʭʘ ʧʦʩʪʝʧʝʥʥʦ ʠʟʤʝʥʷʣʩʷ ʚ 

ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ 

ʚʨʝʤʝʥʠ ʭʨʘʥʝʥʠʷ ʠ ʪʝʤʧʝʨʘʪʫʨʳ. 

ʉʦʮʚʝʪʠʷ ʠ ʩʝʤʝʥʘ ʧʨʠʦʙʨʝʣʠ ʪʝʤʥʳʡ 

ʮʚʝʪ, ʧʦʷʚʠʣʠʩʴ ʧʣʝʩʝʥʴ ʠ ʟʘʧʘʭ [ 

10,11]. 

ɿʘʢʣʶʯʝʥʠʝ 

1. ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʚʝʣʠʯʠʥʘ 

ʞʝʩʪʢʦʩʪʠ ʩʪʝʙʣʝʡ ʩʝʤʝʥʥʦʛʦ ʚʦʨʦʭʘ 

ʧʨʠ ʚʣʘʞʥʦʩʪʠ 40-60% ʥʘʭʦʜʠʪʩʷ ʚ 

ʧʨʝʜʝʣʘʭ 0,07-0,008 ʅ / ʤ
2
. ʇʨʠ ʵʪʦʤ 

ʧʨʠ ʚʣʘʞʥʦʩʪʠ ʚʦʨʦʭʘ 35-65% ʝʛʦ 

ʦʙʲʝʤʥʘʷ ʤʘʩʩʘ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʨʘʚʥʘ 

80-185 ʢʛ/ʤ
3
. 

2. ʄʠʥʠʤʘʣʴʥʦʝ ʟʥʘʯʝʥʠʝ ʫʛʣʘ 

ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʦʪʢʦʩʘ ʩʝʤʝʥʥʦʛʦ ʚʦʨʦʭʘ 

ʢʣʝʚʝʨʘ ʨʘʚʥʦ 48
ʦ
, ʘ ʝʛʦ ʤʘʢʩʠʤʘʣʴʥʦʝ 

ʟʥʘʯʝʥʠʝ ʜʦʩʪʠʛʘʝʪ ʜʦ 90
ʦ
, ʚʝʣʠʯʠʥʘ 

ʢʦʵʬʬʠʮʠʝʥʪʘ ʩʪʘʪʠʯʝʩʢʦʛʦ ʪʨʝʥʠʷ 

ʥʝʟʥʘʯʠʪʝʣʴʥʦ ʟʘʚʠʩʠʪ ʦʪ ʚʣʘʞʥʦʩʪʠ ʠ 

ʧʨʠ ʚʣʘʞʥʦʩʪʠ 40-60%  ʝʛʦ ʟʥʘʯʝʥʠʝ  

ʥʘʭʦʜʠʪʩʷ ʚ ʧʨʝʜʝʣʘʭ 0,98-1,02, ʘ 

ʚʝʣʠʯʠʥʘ ʜʠʥʘʤʠʯʝʩʢʦʛʦ ʢʦʵʬʬʠʮʠʝʥʪʘ 

ʪʨʝʥʠʷ ʚ ʧʨʝʜʝʣʘʭ 0,5-0,7. 

3. ʊʝʤʧʝʨʘʪʫʨʘ ʚʦʨʦʭʘ ʧʨʷʤʦ 

ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʦ ʚʨʝʤʝʥʠ, ʚ ʧʨʦʮʝʩʩʝ 

ʩʘʤʦʩʦʛʨʝʚʘʥʠʷ ʚʥʝʰʥʠʡ ʚʠʜ ʚʦʨʦʭʘ 

ʧʦʩʪʝʧʝʥʥʦ ʠʟʤʝʥʷʝʪʩʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ 

ʦʪ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ ʚʨʝʤʝʥʠ 

ʭʨʘʥʝʥʠʷ ʠ ʪʝʤʧʝʨʘʪʫʨʳ. ʉʦʮʚʝʪʠʷ ʠ 

ʩʝʤʝʥʘ ʧʨʠʦʙʨʝʣʠ ʪʝʤʥʳʡ ʮʚʝʪ, 

ʧʦʷʚʠʣʠʩʴ ʧʣʝʩʝʥʴ ʠ ʟʘʧʘʭ.  
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ʋɼʂ 656.073  

ʇʈʀʅʎʀʇʓ ʌʆʈʄʀʈʆɺɸʅʀʗ ʊʈɸʅʉʇʆʈʊʅʆ-ʉʂʃɸɼʉʂʆɻʆ 

ʂʆʄʇʃɽʂʉɸ ʇʈʀ ʈɸɿɺʀʊʀʀ ʃʆɻʀʉʊʀʏɽʉʂʆʁ ʉʀʉʊɽʄʓ 

 

ʀʩʨʘʠʣʦʚ ʌʘʟʠʣ ʀʩʤʘʠʣʦʚʠʯ 

ʜʦʮʝʥʪ ʠ.ʦ ʢʘʬʝʜʨʳ çʊʨʘʥʩʧʦʨʪʥʘʷ ʣʦʛʠʩʪʠʢʘè 

ɼʞʠʟʘʢʩʢʠʡ ʧʦʣʠʪʝʭʥʠʯʝʩʢʠʡ ʠʥʩʪʠʪʫʪ 

E-mail: fozilisrailov3@gmail.com  

 

Ushbu maqolada avtomobil transportida xalqaro yuk tashishni tashkil etish 

muamolarini tahlil qiladi. Taôkidlanishicha, xalqaro yuk tashishlarda avtotransporning 

iqtisodiy koórsatkichlari samaradorligi qoóyidagi koórsatkichlarga bogóliq: harakatlanuvchi 

tarkibni tashkillashtirish va rejalashtirishning zamonaviy usullaridan foydalanish darajasi, 

shuningdek avtotransport korxonasi koórsatkichlarining oósish surôati, transport ekpedision va 

bojxona-ombor xizmatlari bozorining  kamchiligi, bu borada barcha jahon mamlakatlarida 

omborxona biznesining yirik logistik kompaniyalar va transport taqsimlov markazlariga 

integratsiyalashuvi jarayoni. 

Kalit soózlar: Logistika tizimi, konseptual yondashuv, shakllanish tamoyillari, 

samaradorligi, usullari, integratsiyasi, harakat tarkibi, terminal texnologiyasi, yuk xarakati. 

ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʘʥʘʣʠʟʠʨʫʶʪʩʷ ʧʨʦʙʣʝʤʳ ʦʨʛʘʥʠʟʘʮʠʠ ʤʝʞʜʫʥʘʨʦʜʥʳʭ 

ʛʨʫʟʦʧʝʨʝʚʦʟʦʢ ʥʘ ʘʚʪʦʤʦʙʠʣʴʥʦʤ ʪʨʘʥʩʧʦʨʪʝ. ʆʪʤʝʯʘʝʪʩʷ, ʯʪʦ ʵʢʦʥʦʤʠʯʝʩʢʠʝ 

ʧʦʢʘʟʘʪʝʣʠ ʘʚʪʦʤʦʙʠʣʴʥʦʛʦ ʪʨʘʥʩʧʦʨʪʘ ʚ ʤʝʞʜʫʥʘʨʦʜʥʳʭ ʛʨʫʟʦʧʝʨʝʚʦʟʢʘʭ ʟʘʚʠʩʷʪ ʦʪ 

ʩʣʝʜʫʶʱʠʭ ʧʦʢʘʟʘʪʝʣʝʡ: ʫʨʦʚʥʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʩʦʚʨʝʤʝʥʥʳʭ ʤʝʪʦʜʦʚ ʦʨʛʘʥʠʟʘʮʠʠ ʠ 

ʧʣʘʥʠʨʦʚʘʥʠʷ ʧʦʜʚʠʞʥʦʛʦ ʩʦʩʪʘʚʘ, ʘ ʪʘʢʞʝ ʪʝʤʧʦʚ ʨʦʩʪʘ ʧʦʢʘʟʘʪʝʣʝʡ 

ʘʚʪʦʪʨʘʥʩʧʦʨʪʥʦʛʦ ʧʨʝʜʧʨʠʷʪʠʷ, ʪʨʘʥʩʧʦʨʪʥʘʷ ʵʢʩʧʝʜʠʮʠʷ ʠ ʪʘʤʦʞʥʷ ï ʦʪʩʫʪʩʪʚʠʝ 

ʨʳʥʢʘ ʩʢʣʘʜʩʢʠʭ ʫʩʣʫʛ, ʚ ʩʚʷʟʠ ʩ ʵʪʠʤ ʧʨʦʠʩʭʦʜʠʪ ʧʨʦʮʝʩʩ ʠʥʪʝʛʨʘʮʠʠ ʩʢʣʘʜʩʢʦʛʦ 

ʙʠʟʥʝʩʘ ʚ ʢʨʫʧʥʳʝ ʣʦʛʠʩʪʠʯʝʩʢʠʝ ʢʦʤʧʘʥʠʠ ʠ ʪʨʘʥʩʧʦʨʪʥʦ-ʨʘʩʧʨʝʜʝʣʠʪʝʣʴʥʳʝ ʮʝʥʪʨʳ 

ʚʦ ʚʩʝʭ ʩʪʨʘʥʘʭ ʤʠʨʘ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʃʦʛʠʩʪʠʯʝʩʢʘʷ ʩʠʩʪʝʤʘ, ʢʦʥʮʝʧʪʫʘʣʴʥʳʡ ʧʦʜʭʦʜ, ʧʨʠʥʮʠʧʦʚ 

ʬʦʨʤʠʨʦʚʘʥʠʷ, ʵʬʬʝʢʪʠʚʥʦʩʪʴ, ʤʝʪʦʜʳ, ʠʥʪʝʛʨʘʮʠʷ, ʧʦʜʚʠʞʥʦʛʦ ʩʦʩʪʘʚ, 

ʪʝʨʤʠʥʘʣʴʥʦʡ ʪʝʭʥʦʣʦʛʠʷ, ʛʨʫʟʦʜʚʠʞʝʥʠʷ. 

This article analyzes the problems of organization of international cargo transportation 

in road transport. It is noted that the economic indicators of road transport in international 

cargo transportation depend on the following indicators: the level of use of modern 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 customs - the lack of warehouse services 

market, in this regard, the process of integration of 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. 

 

ɺʚʝʜʝʥʠʝ 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚ 

ʋʟʙʝʢʠʩʪʘʥʝ, ʢʘʢ ʠ ʚ ʜʨʫʛʠʭ ʩʬʝʨʘʭ, 

ʠʜʝʪ ʧʨʦʮʝʩʩ ʫʛʣʫʙʣʝʥʠʷ 

ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʨʝʬʦʨʤ ʚ ʪʘʤʦʞʝʥʥʦʤ 

ʜʝʣʝ. ɺʚʝʜʝʥ ʚ ʜʝʡʩʪʚʠʝ ɿʘʢʦʥ  

ʈʝʩʧʫʙʣʠʢʠ ʋʟʙʝʢʠʩʪʘʥ çʆ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʪʘʤʦʞʝʥʥʦʡ ʩʣʫʞʙʝè 

ʦʪ 29 ʘʚʛʫʩʪʘ 1997 ʛ. ʠ ʩ ʠʟʤʝʥʝʥʠʷʤʠ ʠ 

ʜʦʧʦʣʥʝʥʠʷʤʠ ʥʘ 1 ʷʥʚʘʨʷ 2000 ʛʦʜʘ. ɺ 

ʈʝʩʧʫʙʣʠʢʝ ʋʟʙʝʢʠʩʪʘʥ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ 

ʝʜʠʥʘʷ ʪʘʤʦʞʝʥʥʘʷ ʧʦʣʠʪʠʢʘ. 

ʕʣʝʤʝʥʪʳ ʪʘʤʦʞʝʥʥʦʛʦ ʜʝʣʘ ʩ 
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ʦʙʨʝʪʝʥʠʝʤ ʋʟʙʝʢʠʩʪʘʥʦʤ 

ʥʝʟʘʚʠʩʠʤʦʩʪʠ, ʥʘʯʘʣʦʤ 

ʨʝʬʦʨʤʠʨʦʚʘʥʠʷ ʧʦʣʠʪʠʢʦ-

ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʠ ʩʦʮʠʘʣʴʥʳʭ 

ʦʪʥʦʰʝʥʠʡ, ʧʝʨʝʭʦʜʦʤ ʢ ʨʳʥʦʯʥʦʡ 

ʵʢʦʥʦʤʠʢʝ ʩʪʘʣʠ ʨʘʟʨʘʙʘʪʳʚʘʪʴʩʷ ʩ 

ʥʘʮʠʦʥʘʣʴʥʳʤʠ ʠʥʪʝʨʝʩʘʤʠ 

ʨʝʩʧʫʙʣʠʢʠ. ʆʥʠ ʦʧʠʨʘʶʪʩʷ ʥʘ 

ʥʘʢʦʧʣʝʥʥʳʡ ʤʝʞʜʫʥʘʨʦʜʥʳʡ ʦʧʳʪ ʚ 

ʤʝʞʜʫʥʘʨʦʜʥʦʡ ʧʨʘʢʪʠʢʝ ʪʘʤʦʞʝʥʥʦʛʦ 

ʜʝʣʘ. 

ʅʦʚʳʝ ʧʨʠʥʮʠʧʳ ʦʨʛʘʥʠʟʘʮʠʠ ʠ 

ʫʧʨʘʚʣʝʥʠʷ, ʦʩʥʦʚʘʥʥʳʝ ʥʘ 

ʢʦʥʮʝʧʪʫʘʣʴʥʳʭ ʧʦʜʭʦʜʘʭ ʠ ʤʝʪʦʜʝ 

ʤʳʰʣʝʥʠʷ, ʦʙʲʝʜʠʥʷʝʤʳʭ ʦʙʱʠʤ 

ʧʦʥʷʪʠʝʤ ʣʦʛʠʩʪʠʢʘ, ʚʩʝ ʚ ʙʦʣʴʰʝʡ 

ʩʪʝʧʝʥʠ ʠ ʩ ʫʩʧʝʭʦʤ ʧʨʠʤʝʥʷʶʪʩʷ ʥʘ 

ʧʨʘʢʪʠʢʝ ʥʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʦ 

ʬʫʥʢʮʠʦʥʠʨʫʶʱʠʤʠ ʧʨʝʜʧʨʠʷʪʠʷʤʠ, 

ʬʠʨʤʘʤʠ ʠ ʦʙʲʝʜʠʥʝʥʠʷʤʠ.  

ʄʝʪʦʜʳ ʣʦʛʠʩʪʠʢʠ ʦʙʲʝʜʠʥʷʶʪ 

ʦʨʛʘʥʠʟʘʮʠʶ ʠ ʫʧʨʘʚʣʝʥʠʝ ʨʘʟʣʠʯʥʳʤʠ 

ʬʘʟʘʤʠ, ʩʪʘʜʠʷʤʠ ʠ ʘʩʧʝʢʪʘʤʠ 

ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. ʇʦʵʪʦʤʫ 

ʦʜʥʦʟʥʘʯʥʦʛʦ ʦʧʨʝʜʝʣʝʥʠʷ ʣʦʛʠʩʪʠʢʠ ʥʝ 

ʩʫʱʝʩʪʚʫʝʪ, ʪʘʢ ʢʘʢ ʘʚʪʦʨʳ ʚʦʣʴʥʦ ʠʣʠ 

ʥʝʚʦʣʴʥʦ ʚʳʚʦʜʷʪ ʥʘ ʧʝʨʝʜʥʠʡ ʧʣʘʥ 

ʦʪʜʝʣʴʥʳʝ ʩʪʦʨʦʥʳ ʣʦʛʠʩʪʠʯʝʩʢʦʛʦ 

ʫʧʨʘʚʣʝʥʠʷ.  

ʄʝʪʦʜʦʣʦʛʠʷ 

ʇʦʥʷʪʠʝ ʣʦʛʠʩʪʠʢʠ ʚ ʙʦʣʝʝ 

ʰʠʨʦʢʦʤ ʩʤʳʩʣʝ ʤʦʞʥʦ ʪʨʘʢʪʦʚʘʪʴ ʢʘʢ 

ʩʦʚʨʝʤʝʥʥʫʶ ʤʝʪʦʜʦʣʦʛʠʶ ʠ ʤʝʪʦʜʠʢʫ 

ʫʧʨʘʚʣʝʥʠʷ ʚʦʟʥʠʢʘʶʱʠʤʠ ʚ ʧʨʦʮʝʩʩʝ 

ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʧʦʪʦʢʘʤʠ 

ʚʩʝʭ ʚʟʘʠʤʦʩʚʷʟʘʥʥʳʭ ʚʠʜʦʚ ʢʘʢ 

ʝʜʠʥʳʤ ʮʝʣʳʤ  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʣʦʛʠʩʪʠʢʘ 

ʨʘʩʩʤʘʪʨʠʚʘʝʪ ʢʘʢ ʝʜʠʥʦʝ ʮʝʣʦʝ ʚʝʩʴ 

ʮʠʢʣ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʦʪ 

ʚʳʙʦʨʘ ʮʝʣʝʩʦʦʙʨʘʟʥʳʭ 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʟʘʜʘʯ, ʦʧʨʝʜʝʣʝʥʠʷ 

ʵʬʬʝʢʪʠʚʥʳʭ ʤʝʪʦʜʦʚ ʠʭ ʨʝʰʝʥʠʷ, 

ʫʧʨʘʚʣʝʥʠʷ ʧʨʠʤʝʥʝʥʠʝʤ ʵʪʠʭ ʤʝʪʦʜʦʚ 

ʜʦ ʦʨʛʘʥʠʟʘʮʠʠ ʠ ʫʧʨʘʚʣʝʥʠʷ 

ʧʨʦʮʝʩʩʘʤʠ ʩʙʳʪʘ ʠ ʨʝʘʣʠʟʘʮʠʠ 

ʧʨʦʜʫʢʮʠʠ.  

ʍʦʪʷ ʣʦʛʠʩʪʠʢʘ ʨʘʩʩʤʘʪʨʠʚʘʝʪ 

ʧʨʦʙʣʝʤʫ ʫʧʨʘʚʣʝʥʠʷ ʵʢʦʥʦʤʠʯʝʩʢʦʡ 

ʜʝʷʪʝʣʴʥʦʩʪʴʶ ʢʘʢ ʝʜʠʥʦʝ ʮʝʣʦʝ, 

ʚʩʣʝʜʩʪʚʠʝ ʨʘʟʣʠʯʥʦʛʦ ʬʠʟʠʯʝʩʢʦʛʦ 

ʭʘʨʘʢʪʝʨʘ ʫʧʨʘʚʣʷʝʤʳʭ ʤʘʪʝʨʠʘʣʴʥʳʭ ʠ 

ʥʝʤʘʪʝʨʠʘʣʴʥʳʭ ʧʦʪʦʢʦʚ ʚʳʜʝʣʷʶʪ 

ʬʫʥʢʮʠʦʥʘʣʴʥʳʝ ʨʘʟʜʝʣʳ ʠʣʠ ʦʙʣʘʩʪʠ 

ʣʦʛʠʩʪʠʯʝʩʢʦʛʦ ʫʧʨʘʚʣʝʥʠʷ, ʥʘʧʨʠʤʝʨ:  

- ʣʦʛʠʩʪʠʢʘ ʟʘʧʘʩʦʚ;  

- ʪʨʘʥʩʧʦʨʪʥʘʷ ʣʦʛʠʩʪʠʢʘ;  

- ʟʘʢʫʧʦʯʥʘʷ ʣʦʛʠʩʪʠʢʘ;  

-ʩʙʳʪʦʚʘʷ (ʨʘʩʧʨʝʜʝʣʠʪʝʣʴʥʘʷ) 

ʣʦʛʠʩʪʠʢʘ;  

-ʣʦʛʠʩʪʠʢʘ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ 

ʧʨʦʮʝʩʩʦʚ;  

- ʣʦʛʠʩʪʠʢʘ ʩʢʣʘʜʠʨʦʚʘʥʠʷ;  

- ʠʥʬʦʨʤʘʮʠʦʥʥʘʷ ʣʦʛʠʩʪʠʢʘ.  

ʂʣʶʯʝʚʦʡ ʠʜʝʝʡ, ʣʝʞʘʱʝʡ ʚ 

ʦʩʥʦʚʝ ʣʦʛʠʩʪʠʯʝʩʢʦʛʦ ʧʦʜʭʦʜʘ ʢ 

ʦʨʛʘʥʠʟʘʮʠʠ ʠ ʫʧʨʘʚʣʝʥʠʶ 

ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʴʶ, ʷʚʣʷʝʪʩʷ 

ʠʥʪʝʛʨʘʮʠʷ. ʆʙʫʩʣʦʚʣʝʥʦ ʵʪʦ ʪʝʤ, ʯʪʦ 

ʧʦʪʦʢʠ ʤʘʪʝʨʠʘʣʦʚ, ʨʝʩʫʨʩʦʚ, ʬʠʥʘʥʩʦʚ 

ʠ ʠʥʬʦʨʤʘʮʠʠ, ʩʫʱʝʩʪʚʫʶʱʠʝ ʩʘʤʠ ʧʦ 

ʩʝʙʝ ʥʘ ʪʝʭʥʠʯʝʩʢʠ ʩʘʤʦʩʪʦʷʪʝʣʴʥʳʭ 

ʵʪʘʧʘʭ ʠ ʩʪʘʜʠʷʭ ʜʝʷʪʝʣʴʥʦʩʪʠ ʤʦʛʫʪ 

ʙʳʪʴ ʚʟʘʠʤʦʩʚʷʟʘʥʳ ʧʦʩʨʝʜʩʪʚʦʤ ʦʙʱʝʡ 

ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ, ʯʪʦ ʤʦʞʝʪ ʜʘʪʴ 

ʩʫʱʝʩʪʚʝʥʥʳʡ ʵʢʦʥʦʤʠʯʝʩʢʠʡ ʵʬʬʝʢʪ.  

ɺ ʮʝʣʦʤ ʣʦʛʠʩʪʠʯʝʩʢʦʝ ʫʧʨʘʚʣʝʥʠʝ 

ʦʪʚʝʯʘʝʪ ʥʘ ʩʣʝʜʫʶʱʠʝ ʚʦʧʨʦʩʳ:  

- ʯʪʦ ʠʤʝʥʥʦ ʠ ʚ ʢʘʢʦʤ ʦʙʲʝʤʝ 

ʩʣʝʜʫʝʪ ʠʟʛʦʪʘʚʣʠʚʘʪʴ ʩʦʙʩʪʚʝʥʥʳʤʠ 

ʩʠʣʘʤʠ, ʘ ʯʪʦ ʟʘʢʫʧʘʪʴ ʫ ʧʦʩʪʘʚʱʠʢʦʚ;  

- ʢʘʢ ʨʘʟʤʝʩʪʠʪʴ ʟʘʢʘʟʳ ʠ 

ʩʧʣʘʥʠʨʦʚʘʪʴ ʩʢʣʘʜʩʢʫʶ ʩʝʪʴ;  

- ʢʘʢ ʦʩʫʱʝʩʪʚʣʷʪʴ ʚʳʙʦʨ 

ʦʙʦʨʫʜʦʚʘʥʠʷ;  

- ʢʘʢ ʦʩʫʱʝʩʪʚʣʷʪʴ ʧʣʘʥʠʨʦʚʘʥʠʝ;  

- ʢʘʢ ʦʩʫʱʝʩʪʚʣʷʪʴ ʚʳʙʦʨ 

ʩʪʨʫʢʪʫʨʳ ʠ ʨʝʘʣʠʟʘʮʠʶ ʚʥʫʪʨʝʥʥʝʡ 

ʪʨʘʥʩʧʦʨʪʥʦʡ ʩʠʩʪʝʤʳ ʠ ʫʧʨʘʚʣʷʪʴ ʝʝ 

ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʝʤ;  

- ʢʘʢ ʦʩʫʱʝʩʪʚʣʷʪʴ 

ʜʠʩʧʝʪʯʝʨʠʟʘʮʠʶ ʠ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʡ 

ʢʦʥʪʨʦʣʴ;  

- ʢʘʢ ʩʦʟʜʘʪʴ ʵʬʬʝʢʪʠʚʥʫʶ 

ʩʠʩʪʝʤʫ ʩʢʣʘʜʠʨʦʚʘʥʠʷ;  

- ʢʘʢ ʦʩʫʱʝʩʪʚʣʷʪʴ ʫʯʝʪ ʠ 

ʫʧʨʘʚʣʝʥʠʝ ʟʘʧʘʩʘʤʠ ʛʦʪʦʚʦʡ 

ʧʨʦʜʫʢʮʠʠ.  

ʆʜʥʠʤ ʠʟ ʥʘʠʙʦʣʝʝ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʭ ʚ ʤʠʨʦʚʦʡ ʧʨʘʢʪʠʢʝ 

ʧʨʠʥʮʠʧʦʚ ʬʦʨʤʠʨʦʚʘʥʠʷ 

ʨʝʛʠʦʥʘʣʴʥʳʭ ʩʠʩʪʝʤ ʛʨʫʟʦʜʚʠʞʝʥʠʷ 

ʷʚʣʷʝʪʩʷ ʩʦʟʜʘʥʠʝ ʪʝʨʤʠʥʘʣʴʥʳʭ 
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ʢʦʤʧʣʝʢʩʦʚ ʚʦʢʨʫʛ ʢʨʫʧʥʳʭ ʛʦʨʦʜʩʢʠʭ 

ʘʛʣʦʤʝʨʘʮʠʡ ʚʧʨʠʛʦʨʦʜʥʳʭ ʟʦʥʘʭ. 

ʈʝʟʫʣʴʪʘʪʳ ʠ ʦʙʩʫʞʜʝʥʠʝ 

 ʉʪʨʦʠʪʝʣʴʩʪʚʦ ʪʝʨʤʠʥʘʣʦʚ, 

çʟʘʢʨʳʚʘʶʱʠʭè ʢʨʫʧʥʳʝ ʛʦʨʦʜʘ, 

ʧʦʟʚʦʣʷʝʪ:  

-ʨʘʟʛʨʫʟʠʪʴ ʛʦʨʦʜʩʢʫʶ ʫʣʠʯʥʫʶ ʩʝʪʴ ʟʘ 

ʩʯʝʪ ʩʦʢʨʘʱʝʥʠʷ ʠʣʠ ʧʦʣʥʦʛʦ ʟʘʧʨʝʪʘ 

ʚʲʝʟʜʘ ʚ ʛʦʨʦʜ ʙʦʣʴʰʝʛʨʫʟʥʳʭ 

ʘʚʪʦʤʦʙʠʣʝʡ; 

-ʧʦʚʳʩʠʪʴ ʵʬʬʝʢʪʠʚʥʦʩʪʴ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʦʜʚʠʞʥʦʛʦ ʩʦʩʪʘʚʘ ʠ 

ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʨʘʙʦʪʳ 

ʘʚʪʦʤʦʙʠʣʴʥʦʛʦ ʪʨʘʥʩʧʦʨʪʘ ʟʘ ʩʯʝʪ 

ʧʦʜʛʨʫʧʧʠʨʦʚʢʠ ʥʘ ʪʝʨʤʠʥʘʣʘʭ 

ʤʝʣʢʠʭ ʦʪʧʨʘʚʦʢ ʧʦ ʥʘʧʨʘʚʣʝʥʠʷʤ ʠ 

ʧʦʩʣʝʜʫʶʱʝʛʦ ʚʳʚʦʟʘ ʠʭ 

ʙʦʣʴʰʝʛʨʫʟʥʳʤʠ ʘʚʪʦʤʦʙʠʣʷʤʠ; 

-ʫʣʫʯʰʠʪʴ ʵʢʦʣʦʛʠʯʝʩʢʫʶ 

ʦʙʩʪʘʥʦʚʢʫ ʚ ʛʦʨʦʜʝ ʟʘ ʩʯʝʪ 

ʫʤʝʥʴʰʝʥʠʷ ʦʙʱʝʛʦ ʢʦʣʠʯʝʩʪʚʘ 

ʚʨʝʜʥʳʭ ʚʳʙʨʦʩʦʚ ʚ ʘʪʤʦʩʬʝʨʫ 

ʘʚʪʦʤʦʙʠʣʴʥʳʤʠ ʜʚʠʛʘʪʝʣʷʤʠ ʠ 

ʧʦʚʳʩʠʪʴ ʙʝʟʦʧʘʩʥʦʩʪʴ ʜʚʠʞʝʥʠʷ ʥʘ 

ʦʩʥʦʚʝ ʨʘʮʠʦʥʘʣʠʟʘʮʠʠ ʧʝʨʝʚʦʟʦʢ 

ʛʨʫʟʦʚ ʚ ʧʨʝʜʝʣʘʭ ʪʝʨʨʠʪʦʨʠʠ ʛʦʨʦʜʘ; 

-ʨʘʮʠʦʥʘʣʠʟʠʨʦʚʘʪʴ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʟʝʤʝʣʴʥʦʛʦ ʬʦʥʜʘ 

ʛʦʨʦʜʘ ʥʘ ʦʩʥʦʚʝ ʚʳʩʚʦʙʦʞʜʝʥʠʷ 

ʟʝʤʝʣʴʥʳʭ ʫʯʘʩʪʢʦʚ ʧʦʜ ʩʢʣʘʜʩʢʠʤʠ 

ʧʣʦʱʘʜʷʤʠ ʧʨʦʤʳʰʣʝʥʥʳʭ 

ʧʨʝʜʧʨʠʷʪʠʡ ʟʘ ʩʯʝʪ ʧʝʨʝʜʘʯʠ 

(ʧʦʣʥʦʩʪʴʶ ʠʣʠ ʯʘʩʪʠʯʥʦ) ʩʢʣʘʜʩʢʠʭ 

ʬʫʥʢʮʠʡ ʥʘ ʙʣʠʟʣʝʞʘʱʠʝ 

ʪʝʨʤʠʥʘʣʴʥʳʝ ʢʦʤʧʣʝʢʩʳ; 

-ʫʣʫʯʰʠʪʴ ʫʩʣʦʚʠʷ ʪʨʫʜʘ 

ʚʦʜʠʪʝʣʝʡ ʠ ʨʘʙʦʪʫ ʧʦʜʚʠʞʥʦʛʦ 

ʩʦʩʪʘʚʘ ʟʘ ʩʯʝʪ ʦʩʥʘʱʝʥʠʷ ʪʝʨʤʠʥʘʣʦʚ 

ʛʦʩʪʠʥʠʮʘʤʠ, ʧʫʥʢʪʘʤʠ ʧʠʪʘʥʠʷ, 

ʧʣʦʱʘʜʢʘʤʠ ʜʣʷ ʩʪʦʷʥʢʠ 

ʘʚʪʦʪʨʘʥʩʧʦʨʪʘ, ʟʦʥʘʤʠ ʪʝʭʥʠʯʝʩʢʦʛʦ 

ʦʙʩʣʫʞʠʚʘʥʠʷ ʠ ʨʝʤʦʥʪʘ ʧʦʜʚʠʞʥʦʛʦ 

ʩʦʩʪʘʚʘ ʠ ʢʦʥʪʝʡʥʝʨʦʚ; 

-ʩʥʠʟʠʪʴ ʛʨʫʟʦʥʘʧʨʷʞʝʥʥʦʩʪʴ 

ʞʝʣʝʟʥʦʜʦʨʦʞʥʳʭ ʩʪʘʥʮʠʡ, 

ʥʘʭʦʜʷʱʠʭʩʷ ʚ ʯʝʨʪʝ ʛʦʨʦʜʘ, ʟʘ ʩʯʝʪ 

ʦʨʛʘʥʠʟʘʮʠʠ ʧʝʨʝʚʦʟʦʢ ʚ ʩʤʝʰʘʥʥʦʤ 

ʩʦʦʙʱʝʥʠʠ ʩ ʧʫʥʢʪʘʤʠ ʧʝʨʝʚʘʣʢʠ 

ʛʨʫʟʦʚ ʥʘ ʘʚʪʦʤʦʙʠʣʴʥʦ-

ʞʝʣʝʟʥʦʜʦʨʦʞʥʳʭ ʪʝʨʤʠʥʘʣʘʭ, 

ʩʦʦʨʫʞʘʝʤʳʭ ʚ ʧʨʠʛʦʨʦʜʝ; 

-ʫʣʫʯʰʠʪʴ ʦʨʛʘʥʠʟʘʮʠʶ ʠ 

ʟʥʘʯʠʪʝʣʴʥʦ ʫʚʝʣʠʯʠʪʴ ʦʙʲʝʤ 

ʧʝʨʝʚʦʟʦʢ ʛʨʫʟʦʚ ʚ ʤʝʞʜʫʥʘʨʦʜʥʦʤ 

ʩʦʦʙʱʝʥʠʠ ʥʘ ʦʩʥʦʚʝ ʨʘʩʰʠʨʝʥʠʷ 

ʨʳʥʢʘ ʪʨʘʥʩʧʦʨʪʥʦ-ʵʢʩʧʝʜʠʮʠʦʥʥʳʭ 

ʫʩʣʫʛ ʟʘ ʩʯʝʪ ʧʦʜʢʣʶʯʝʥʠʷ ʢ ʥʝʤʫ 

ʨʘʟʚʠʪʳʭ ʩʪʨʘʥ, ʚ ʢʦʪʦʨʳʭ 

ʧʨʠʤʝʥʝʥʠʝ ʪʝʨʤʠʥʘʣʴʥʦʡ ʪʝʭʥʦʣʦʛʠʠ 

ʛʨʫʟʦʜʚʠʞʝʥʠ̫ ʥʘʰʣʦ ʧʦʚʩʝʤʝʩʪʥʦʝ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ. 

ʌʦʨʤʠʨʦʚʘʥʠʝ ʩʠʩʪʝʤʳ 

ʢʦʤʧʣʝʢʩʥʦʛʦ ʪʝʨʤʠʥʘʣʴʥʦʛʦ 

ʦʙʩʣʫʞʠʚʘʥʠʷ ʙʘʟʠʨʫʝʪʩʷ ʥʘ 

ʩʣʝʜʫʶʱʠʭ ʧʨʠʥʮʠʧʘʭ: 

1) ʧʨʠʤʝʥʝʥʠʝ ʧʨʦʛʨʝʩʩʠʚʥʦʡ 

ʪʝʨʤʠʥʘʣʴʥʦʡ ʪʝʭʥʦʣʦʛʠʠ 

ʧʝʨʝʚʦʟʦʯʥʦʛʦ ʧʨʦʮʝʩʩʘ, ʦʩʥʦʚʘʥʥʦʡ 

ʥʘ ʩʦʦʨʫʞʝʥʠʠ 

ʛʨʫʟʦʧʝʨʝʨʘʙʘʪʳʚʘʶʱʠʭ ʠ ʛʨʫ-

ʟʦʥʘʢʦʧʠʪʝʣʴʥʳʭ ʪʝʨʤʠʥʘʣʴʥʳʭ 

ʢʦʤʧʣʝʢʩʦʚ ʥʘ ʦʩʥʦʚʥʳʭ ʤʘʛʠʩʪʨʘʣʴ-

ʥʳʭ ʥʘʧʨʘʚʣʝʥʠʷʭ ʠ ʚ ʪʨʘʥʩʧʦʨʪʥʳʭ 

ʫʟʣʘʭ ʤʘʛʠʩʪʨʘʣʴʥʳʭ ʚʠʜʦʚ 

ʪʨʘʥʩʧʦʨʪʘ ʠ ʪʨʘʥʩʧʦʨʪʘ ʧʦʜʚʦʟʘ-

ʨʘʟʚʦʟʘ ʛʨʫʟʦʚ ʢʣʠʝʥʪʘʤ; 

2) ʦʨʛʘʟʘʮʠʷ ʢʦʤʧʣʝʢʩʥʦʡ 

ʩʠʩʪʝʤʳ ʪʨʘʥʩʧʦʨʪʥʦ-ʵʢʩʧʝʜʠʮʠʦʥʥʦʛʦ 

ʦʙʩʣʫʞʠʚʘʥʠʷ ʢʣʠʝʥʪʫʨʳ ʩ 

ʦʙʝʩʧʝʯʝʥʠʝʤ ʝʜʠʥʦʡ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʠ 

ʵʢʩʧʝʜʠʮʠʦʥʥʦʡ ʩʣʫʞʙʳ ʟʘ ʜʦʩʪʘʚʢʫ 

ʛʨʫʟʘ çʦʪ ʜʚʝʨʠ ʜʦ ʜʚʝʨʠè ʥʘ ʚʩʝʤ 

ʧʫʪʠ ʝʛʦ ʩʣʝʜʦʚʘʥʠʷ, ʧʨʝʜʦʩʪʘʚʣʝʥʠʝ 

ʢʣʠʝʥʪʫʨʝ ʰʠʨʦʢʦʡ ʛʘʤʤʳ ʜʦ-

ʧʦʣʥʠʪʝʣʴʥʳʭ ʫʩʣʫʛ ʠ ʦʩʚʦʙʦʞʜʝʥʠʝ 

ʝʝ ʦʪ ʪʝʭʥʠʯʝʩʢʠʭ, ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʠ 

ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʦʧʝʨʘʮʠʡ, 

ʩʚʷʟʘʥʥʳʭ ʩ ʜʦʩʪʘʚʢʦʡ ʛʨʫʟʘ, ʧʨʝ-

ʜʦʩʪʘʚʣʝʥʠʝ ʢʣʠʝʥʪʘʤ ʩʢʣʘʜʩʢʠʭ 

ʫʩʣʫʛ ʧʦ ʭʨʘʥʝʥʠʶ ʠʭ ʧʨʦʜʫʢʮʠʠ (ʪʦʤ 

ʯʠʩʣʝ ʜʦʣʛʨʩʨʦʯʥʦʤʫ ʭʨʘʥʝʥʠʶ), 

ʧʦʟʚʦʣʷʶʱʠʭ ʧʨʠʤʝʥʷʪʲʙʝʩʩʣʘʜʩʢʫʶ 

ʪʝʭʥʦʣʦʛʠʶ ʚʝʜʝʥʠʷ ʧʨʦʠʟʚʦʜʩʪʚʘ 

ʧʨʦʤʳʰʣʝʥʥʳʭ ʠ ʪʦʨʛʦʚʳʭ 

ʧʨʝʜʧʨʠʷʪʠʡ, ʘ ʪʘʢʞʝ ʢʦʤʤʝʨʯʝʩʢʠʭ 

ʩʪʨʫʢʪʫʨ ʤʘʣʦʛʦ ʙʠʟʥʝʩʘ, 

ʥʘʧʨʘʚʣʝʥʥʫʶ ʥʘ ʩʥʠʞʝʥʠʝ 

ʪʨʘʥʩʧʦʨʪʥʦ-ʩʢʣʘʜʩʢʠʭ ʠʟʜʝʨʞʝʢ ʠ 

ʧʦʚʳhʝʥʠʝ ʢʘʯʝʩʪʚʘ ʦʙʩʣʫʞʠʚʘʥʠʷ 

ʢʣʠʝʥʪʫʨʳ; 

3) ʩʦʟʜʘʥʠʝ ʝʜʠʥʦʡ ʩʠʩʪʝʤʳ 

ʵʢʦʥʦʤʠʢʦ-ʧʨʘʚʦʚʳʭ ʚʟʘʠʤʦʦʪʥʦʰʝʥʠʡ 

ʫʯʘʩʪʥʠʢʦʚ ʩʠʩʪʝʤʳ ʪʝʨʤʠʥʘʣʴʥʦʛʦ 
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ʦʙʩʣʫʞʠʚʘʥʠʷ ʥʘ ʦʩʥʦʚʝ 

ʩʦʛʣʘʩʦʚʘʥʠʷ 

ʵʢʥʦʤʠʯʝʩʢʠʭʠʥʪʝʨʝʩʦʚ ʚʩʝʭ 

ʫʯʘʩʪʥʠʢʦʚ ʛʨʫʟʦʜʚʠʞʝʥʠʷ ʠ ʚʚʝ-

ʜʝʥʠʷ ʚʟʘʠʤʥʦʡ ʤʘʪʝʨʠʘʣʴʥʦʡ 

ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʠ ʩʪʦʨʦʥ; 

4) ʦʙʝʩʧʝʯʝʥʠʝ ʜʦʣʝʚʦʛʦ 

ʬʠʥʘʥʩʠʨʦʚʘʥʠʷ ʦʙʲʝʢʪʦʚ ʩʠʩʪʝʤʳ 

ʪʝʨʤʠʥʘʣʴʥʦʛʦ ʦʙʩʣʫʞʠʚʘʥʠʷ ʩ 

ʧʨʠʚʣʝʯʝʥʠʝʤ ʙʶʜʞʝʪʥʳʭ ʠ 

ʚʥʝʙʶʜʞʝʪʥʳʭ ʠʩʪʦʯʥʠʢʦʚ, ʚʢʣʶʯʘʷ 

ʢʦʤʤʝʨʯʝʩʢʠʝ ʩʪʨʫʢʪʫʨʳ ʢʨʫʧʥʦʛʦ ʠ 

ʤʘʣʦʛʦ ʦʪʝʯʝʩʪʚʝʥʥʦʛʦ ʙʠʟʥʝʩʘ ʠ 

ʠʥʦʩʪʨʘʥʥʳʡ ʢʘʧʠʪʘʣ; 

5)ʩʦʟʜʘʥʠʝ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ 

ʦʙʝʩʧʝʯʝʥʠʷ ʛʨʫʟʦʜʚʠʞʝʥʠʷ, 

ʚʢʣʶʯʘʷ ʢʦʥʪʨʦʣʴ ʟʘ 

ʤʝʩʪʦʧʦʣʦʞʝʥʠʝʤ ʛʨʫʟʘ, ʩʠʩʪʝʤʳ 

ʚʥʫʪʨʠ- ʠ ʤʝʞʪʝʨʤʠʥʘʣʴʥʦʡ ʩʚʷʟʠ, 

ʩʠʩʪʝʤʳ ʩʪʨʘʭʦʚʘʥʠʷ ʠ ʧʨʦʚʦʜʢʠ 

ʛʨʫʟʦʚ; 

6)ʩʦʟʜʘʥʠʝ ʩʠʩʪʝʤʳ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʧʦʜʜʝʨʞʢʠ ʩ 

ʦʙʝʩʧʝʯʝʥʠʝʤ ʫʩʣʦʚʠʡ ʥʘʠʙʦʣʴʰʝʛʦ 

ʙʣʘʛʦʧʨʠʷʪʩʪʚʦʚʘʥʠʷ ʫʯʘʩʪʥʠʢʘʤ 

ʩʠʩʪʝʤʳ ʛʨʫʟʦʜʚʠʞʝʥʠʷ ʧʦ 

ʪʝʨʤʠʥʘʣʴʥʦʡ ʪʝʭʥʦʣʦʛʠʠ ʥʘ ʦʩʥʦʚʝ 

ʚʚʝʜʝʥʠʷ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʠ 

ʤʫʥʠʮʠʧʘʣʴʥʦʛʦ ʨʝʛʫʣʠʨʦʚʘʥʠʷ, 

ʚʢʣʶʯʘʷ ʥʘʣʦʛʦʚʦ-ʣʠʮʝʥʟʠʦʥʥʫʶ 

ʩʠʩʪʝʤʫ, ʣʴʛʦʪʥʦʝ ʢʨʝʜʠʪʦʚʘʥʠʝ 

ʠʥʚʝʩʪʠʮʠʡ ʚ ʦʙʲʝʢʪʳ ʩʠʩʪʝʤʳ, 

ʣʴʛʦʪʥʦʝ ʥʘʣʦʛʦʦʙʣʦʞʝʥʠʝ, 

ʚʳʜʝʣʝʥʠʝ ʟʝʤʝʣʴʥʳʭ ʫʯʘʩʪʢʦʚ ʧʦʜ 

ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʪʝʨʤʠʥʘʣʦʚ, 

ʥʦʨʤʘʪʠʚʥʦ-ʧʨʘʚʦʚʦʝ ʨʝʛʫʣʠʨʦʚʘʥʠʝ; 

7) ʧʨʠʤʝʥʝʥʠʝ ʣʦʛʠʩʪʠʯʝʩʢʦʛʦ 

ʧʦʜʭʦʜʘ ʢ ʬʦʨʤʠʨʦʚʘʥʠʶ 

ʪʝʨʤʠʥʘʣʴʥʦʡ ʩʠʩʪʝʤʳ, 

ʦʙʝʩʧʝʯʠʚʘʶʱʝʛʦ ʥʝʧʨʝʨʳʚʥʦʩʪʴ 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦ-ʪʨʘʥʩʧʦʨʪʥʦ-

ʨʘʩʧʨʝʜʝʣʠʪʝʣʴʥʦʛʦ ʧʨʦʮʝʩʩʘ, 

ʫʩʢʦʨʝʥʠʝ ʜʚʠʞʝʥʠʷ ʪʦʚʘʨʦʤʘ-

ʪʝʨʠʘʣʴʥʳʭ ʧʦʪʦʢʦʚ ʠ ʤʘʢʩʠʤʠʟʘʮʠʶ 

ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʵʬʬʝʢʪʘ ʫ ʚʩʝʭ 

ʫʯʘʩʪʥʠʢʦʚ ʛʨʫʟʦʜʚʠʞʝʥʠʷ.  

ʈʘʟʨʘʙʦʪʢʘ ʪʝʨʤʠʥʘʣʴʥʳʭ 

ʢʦʤʧʣʝʢʩʦʚ ʜʦʣʞʥʘ ʙʳʪʴ ʨʘʩʩʯʠʪʘʥʘ 

ʢʘʢ ʥʘ ʫʚʝʣʠʯʝʥʠʝ ʦʙʲʝʤʦʚ ʠ 

ʘʩʩʦʨʪʠʤʝʥʪʘ ʧʝʨʝʨʘʙʘʪʳʚʘʝʤʳʭ 

ʛʨʫʟʦʚ, ʪʘʢ ʠ ʥʘ ʧʦʩʪʝʧʝʥʥʦʝ 

ʨʘʩʰʠʨʝʥʠʝ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ 

ʚʦʟʤʦʞʥʦʩʪʝʡ, ʚ ʦʩʦʙʝʥʥʦʩʪʠ ʚ ʯʘʩʪʠ 

ʦʢʘʟʘʥʠʷ ʩʥʘʙʞʝʥʯʝʩʢʦ-ʩʙʳʪʦʚʳʭ ʠ 

ʵʢʩʧʝʜʠʮʠʦʥʥʳʭ ʫʩʣʫʛ. 

ʈʘʩʰʠʨʝʥʠʝ ʩʬʝʨʳ 

ʜʝʷʪʝʣʴʥʦʩʪʠ ʪʝʨʤʠʥʘʣʴʥʳʭ ʩʠʩʪʝʤ 

ʷʚʣʷʝʪʩʷ ʟʘʢʦʥʦʤʝʨʥʳʤ ʩ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʪʦʯʢʠ ʟʨʝʥʠʷ 

ʷʚʣʝʥʠʝʤ. ʆʥʦ ʩʦʦʪʚʝʪʩʪʚʫʝʪ 

ʘʥʘʣʦʛʠʯʥʳʤ ʪʝʥʜʝʥʮʠʷʤ ʠ ʚ ʤʠʨʦʚʦʡ 

ʧʨʘʢʪʠʢʝ. ʊʝʨʤʠʥʘʣʴʥʳʝ ʩʠʩʪʝʤʳ ʚ 

ʟʦʥʝ ʢʨʫʧʥʳʭ ʛʦʨʦʜʩʢʠʭ ʘʛʣʦʤʝʨʘʮʠʡ 

ʠʤʝʶʪ ʤʥʦʛʦʮʝʣʝʚʦʝ ʥʘʟʥʘʯʝʥʠʝ ʠ 

ʩʦʜʝʨʞʘʪ ʢʘʢ ʩʦʙʩʪʚʝʥʥʦ ʪʝʨʤʠʥʘʣʳ 

ʜʣʷ ʛʨʫʧʧʠʨʦʚʢʠ ʛʨʫʟʦʚʳʭ ʦʪʧʨʘʚʦʢ, 

ʪʘʢ ʠ ʩʥʘʙʞʝʥʯʝʩʢʦ-ʩʙʳʪʦʚʳʝ ʠ 

ʦʧʪʦʚʦ-ʨʦʟʥʠʯʥʳʝ ʩʢʣʘʜʳ. ʇʨʠʤʝʨʦʤ 

ʤʦʞʝʪ ʩʣʫʞʠʪʴ ʪʝʨʤʠʥʘʣʴʥʳʡ 

ʢʦʤʧʣʝʢʩ ʧʦʜ ʇʘʨʠʞʝʤ, GAʈʆʅʆʈ, 

ʢʦʥʮʝʥʪʨʠʨʫʶʱʠʡ ʙʦʣʝʝ 30 ʩʢʣʘʜʦʚ 

ʨʘʟʣʠʯʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ, ʘʨʝʥʜʫʝʤʳʭ 

ʨʘʟʣʠʯʥʳʤʠ ʯʘʩʪʥʳʤʠ ʠ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʤʠ ʢʦʤʧʘʥʠʷʤʠ. 

ʇʨʠʥʮʠʧʳ ʢʦʥʩʪʨʫʠʨʦʚʘʥʠʷ ʠ 

ʨʘʟʤʝʱʝʥʠʷ ʧʦʜʦʙʥʳʭ ʪʝʨʤʠʥʘʣʴʥʳʭ 

ʢʦʤʧʣʝʢʩʦʚ ʬʦʨʤʠʨʦʚʘʣʠʩʴ ʚ ʨʘʤʢʘʭ 

ʙʦʣʝʝ ʰʠʨʦʢʠʭ ʠʜʝʡ ʢʦʤʤʝʨʯʝʩʢʦʡ 

ʣʦʛʠʩʪʠʢʠ. ʇʦʩʣʝʜʥʠʝ ʦʭʚʘʪʳʚʘʶʪ 

ʚʝʩʴ ʢʦʤʧʣʝʢʩ ʚʦʧʨʦʩʦʚ, ʩʚʷʟʘʥʥʳʭ ʩ 

ʜʚʠʞʝʥʠʝʤ ʤʘʪʝʨʠʘʣʴʥʳʭ ʧʦʪʦʢʦʚ 

ʭʦʟʷʡʩʪʚʝʥʥʳʭ ʩʠʩʪʝʤ. ʊʘʢʠʤ 

ʦʙʨʘʟʦʤ, ʦʪʣʠʯʠʪʝʣʴʥʦʡ ʯʝʨʪʦʡ 

ʣʦʛʠʩʪʠʯʝʩʢʦʡ ʩʠʩʪʝʤʳ ʷʚʣʷʝʪʩʷ 

ʘʢʮʝʥʪ ʥʘ ʩʦʛʣʘʩʦʚʘʥʠʝ ʜʝʡʩʪʚʠʡ ʧʨʠ 

ʧʨʠʦʙʨʝʪʝʥʠʠ, ʧʝʨʝʤʝʱʝʥʠʠ, 

ʩʢʣʘʜʠʨʦʚʘʥʠʠ, ʨʝʘʣʠʟʘʮʠʠ, ʘ ʠʥʦʛʜʘ ʠ 

ʧʨʦʠʟʚʦʜʩʪʚʝ ʩʳʨʴʷ, ʧʦʣʫʬʘʙʨʠʢʘʪʦʚ, 

ʛʦʪʦʚʳʭ ʠʟʜʝʣʠʡ. ɺ ʩʬʝʨʫ ʜʝʡʩʪʚʠʡ 

ʣʦʛʠʩʪʠʯʝʩʢʦʡ ʩʠʩʪʝʤʳ ʧʦʧʘʜʘʶʪ ʠ 

ʩʬʝʨʘ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʠ ʩʬʝʨʘ ʦʙʤʝʥʘ. 

ʇʨʠ ʵʪʦʤ ʢʨʠʪʝʨʠʝʤ ʵʬʬʝʢʪʠʚʥʦʩʪʠ 

ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʣʦʛʠʩʪʠʯʝʩʢʦʡ 

ʩʠʩʪʝʤʳ ʷʚʣʷʝʪʩʷ ʚʝʣʠʯʠʥʘ ʦʙʱʠʭ 

ʟʘʪʨʘʪ ʥʘ ʪʨʘʥʩʧʦʨʪʥʦ-

ʨʘʩʧʨʝʜʝʣʠʪʝʣʴʥʳʝ ʦʧʝʨʘʮʠʠ. 

ɽʩʣʠ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ 

ʨʘʩʩʤʦʪʨʝʪʴ ʚʩʝ ʩʪʘʜʠʠ ʜʚʠʞʝʥʠʷ 

ʩʳʨʴʷ, ʧʦʣʫʬʘʙʨʠʢʘʪʦʚ ʠ ʛʦʪʦʚʦʡ 

ʧʨʦʜʫʢʮʠʠ, ʪʦ ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ ʨʷʜ 

ʦʩʥʦʚʥʳʭ ʣʦʛʠʩʪʠʯʝʩʢʠʭ ʧʦʜʩʠʩʪʝʤ: 

-ʚʦ-ʧʝʨʚʳʭ, ʩʬʝʨʫ ʩʥʘʙʞʝʥʠʷ. ɺ 

ʵʪʦʡ ʧʦʜʩʠʩʪʝʤʝ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʜʚʠ-

ʞʝʥʠʝ ʦʪ ʧʫʥʢʪʦʚ ʧʨʠʦʙʨʝʪʝʥʠʷ 
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ʤʘʪʝʨʠʘʣʴʥʳʭ ʧʨʝʜʤʝʪʦʚ ʢ ʧʨʦʠʟʚʦʜ-

ʩʪʚʝʥʥʳʤ ʧʨʝʜʧʨʠʷʪʠʷʤ ʧʦ ʠʭ 

ʧʝʨʝʨʘʙʦʪʢʝ; 

-ʚʦ-ʚʪʦʨʳʭ, ʩʬʝʨʫ ʧʨʦʠʟʚʦʜʩʪʚʘ, 

ʦʩʫʱʝʩʪʚʣʷʶʱʫʶ ʧʝʨʝʨʘʙʦʪʢʫ ʧʦʩʪʫ-

ʧʘʶʱʠʭ ʤʘʪʝʨʠʘʣʴʥʳʭ ʧʦʪʦʢʦʚ; 

-ʚ-ʪʨʝʪʴʠʭ, ʩʬʝʨʫ ʩʙʳʪʘ 

ʧʦʣʫʬʘʙʨʠʢʘʪʦʚ ʠ ʛʦʪʦʚʦʡ 

ʧʨʦʜʫʢʮʠʠ; 

-ʦʪʜʝʣʴʥʦ ʩʣʝʜʫʝʪ ʚʳʜʝʣʠʪʴ 

ʪʘʢʞʝ ʩʬʝʨʫ ʪʨʘʥʩʧʦʨʪʘ, 

ʦʙʝʩʧʝʯʠʚʘʶʱʫʶ ʬʠʟʠʯʝʩʢʦʝ 

ʧʝʨʝʤʝʱʝʥʠʝ ʧʨʦʜʫʢʮʠʠ. 

ɺ ʨʘʤʢʘʭ ʪʨʘʜʠʮʠʦʥʥʳʭ 

ʧʦʜʭʦʜʦʚ ʫʧʨʘʚʣʝʥʠʝ ʜʚʠʞʝʥʠʝʤ 

ʤʘʪʝʨʠʘʣʴʥʳʭ ʧʦʪʦʢʦʚ ʠ ʩʦʩʪʦʷʥʠʝʤ 

ʤʘʪʝʨʠʘʣʴʥʳʭ ʟʘʧʘʩʦʚ ʚ ʵʪʠʭ ʩʬʝʨʘʭ 

ʦʩʫʱʝʩʪʚʣʷʣʦʩʴ ʠʟʦʣʠʨʦʚʘʥʥʦ. 

ʃʦʛʠʩʪʠʯʝʩʢʠʡ ʧʦʜʭʦʜ ʪʨʝʙʫʝʪ 

ʩʦʛʣʘʩʦʚʘʥʥʦʩʪʠ ʧʨʦʮʝʩʩʦʚ 

ʧʝʨʝʤʝʱʝʥʠʷ ʠ ʭʨʘʥʝʥʠʷ ʧʨʦʜʫʢʮʠʠ, 

ʧʨʠ ʵʪʦʤ ʦʩʦʙʦʝ ʚʥʠʤʘʥʠʝ ʫʜʝʣʷʝʪʩʷ 

ʚʦʧʨʦʩʫ çʩʪʳʢʦʚʢʠè ʤʝʞʜʫ ʩʬʝʨʘʤʠ 

ʩʙʳʪʘ, ʧʨʦʠʟʚʦʜʩʪʚʘ, ʩʥʘʙʞʝʥʠʷ, 

ʭʨʘʥʝʥʠʷ ʠ ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʠ. 

ʅʝʩʦʛʣʘʩʦʚʘʥʥʦʩʪʴ ʚ ʜʝʡʩʪʚʠʷʭ 

ʢʦʥʪʨʘʛʝʥʪʦʚ ʜʚʠʞʝʥʠʷ ʧʨʦʜʫʢʮʠʠ 

ʚʝʜʝʪ ʢ ʨʦʩʪʫ ʟʘʪʨʘʪ ʚ ʢʘʞʜʦʡ ʠʭ ʩʬʝʨ 

ʠ ʩʥʠʞʝʥʠʶ ʢʘʯʝʩʪʚʘ ʧʨʝʜʦʩʪʘʚʣʷʝ-

ʤʳʭ ʫʩʣʫʛ ʠ ʠʟʜʝʣʠʡ. ʕʪʦ ʩʚʷʟʘʥʦ ʩ 

ʟʘʚʳʰʝʥʠʝʤ ʚʝʣʠʯʠʥʳ ʟʘʧʘʩʦʚ ʚ ʩʬʝ-

ʨʝ ʨʝʘʣʠʟʘʮʠʠ ʧʨʦʜʫʢʮʠʠ ʠ ʚ 

ʧʨʦʠʟʚʦʜʩʪʚʝ, ʩ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʤʠ 

çʥʝʩʪʳʢʦʚʢʘʤʠè (ʩʚʷʟʘʥʥʳʤʠ ʩ 

ʫʧʘʢʦʚʢʦʡ, ʦʩʦʙʝʥʥʦʩʪʷʤʠ ʧʦʛʨʫʟʢʠ-

ʨʘʟʛʨʫʟʢʠ ʠ ʭʨʘʥʝʥʠʷ, ʪʨʝʙʦʚʘʥʠʷʤʠ ʢ 

ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʝ), ʥʝʩʦʦʪʚʝʪʩʪʚʠʷʤʠ 

ʦʨʛʘʥʦʚ ʠ ʤʝʪʦʜʦʚ ʫʧʨʘʚʣʝʥʠʷ ʠ ʜʨ. 

ɺʤʝʩʪʝ ʩ ʪʝʤ ʩʣʝʜʫʝʪ ʠʤʝʪʴ ʚʚʠʜʫ, ʯʪʦ 

ʥʘ ʧʫʪʠ ʨʘʟʚʠʪʠʷ ʣʦʛʠʩʪʠʯʝʩʢʠʭ 

ʤʝʪʦʜʦʚ ʝʩʪʴ ʦʧʨʝʜʝʣʝʥʥʳʝ 

ʧʨʝʧʷʪʩʪʚʠʷ. ʆʥʠ ʩʚʷʟʘʥʳ ʧʨʝʞʜʝ 

ʚʩʝʛʦ ʩ ʧʨʦʪʠʚʦʨʝʯʠʚʳʤʠ ʵʢʦʥʦʤʠʯʝ-

ʩʢʠʤʠ ʠʥʪʝʨʝʩʘʤʠ ʫʯʘʩʪʥʠʢʦʚ 

ʧʨʦʮʝʩʩʘ ʧʨʦʠʟʚʦʜʩʪʚʘ, 

ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʠ ʠ ʨʘʩʧʨʝʜʝʣʝʥʠʷ. 

ʊʘʢ, ʪʨʘʥʩʧʦʨʪʥʳʝ ʦʨʛʘʥʠʟʘʮʠʠ 

ʩʪʨʝʤʷʪʩʷ ʢ ʙʦʣʝʝ ʧʦʣʥʦʤʫ 

ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʛʨʫʟʦʧʦʜʲʝʤʥʦʩʪʠ ʠ 

ʧʨʦʙʝʛʘ ʧʦʜʚʠʞʥʦʛʦ ʩʦʩʪʘʚʘ, 

ʩʥʘʙʞʝʥʯʝʩʢʦ-ʩʙʳʪʦʚʳʝ ʦʨʛʘʥʠʟʘʮʠʠ - 

ʢ ʩʦʢʨʘʱʝʥʠʶ ʚʨʝʤʝʥʠ ʨʝʘʣʠʟʘʮʠʠ 

ʟʘʢʘʟʘ, ʨʦʩʪʫ ʥʦʨʤʳ ʦʙʦʨʦʪʦʚ ʟʘʧʘʩʦʚ. 

ɺ ʧʨʦʠʟʚʦʜʩʪʚʝ ʩʪʨʝʤʷʪʩʷ ʩʥʠʟʠʪʴ 

ʫʜʝʣʴʥʳʝ ʟʘʪʨʘʪʳ ʥʘ ʝʜʠʥʠʮʫ 

ʧʨʦʜʫʢʮʠʠ ʧʫʪʝʤ ʩʥʠʞʝʥʠʷ ʚʝʣʠʯʠʥʳ 

ʨʝʟʝʨʚʦʚ. ʇʨʦʪʠʚʦʨʝʯʠʚʦʩʪʴ 

ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʠʥʪʝʨʝʩʦʚ ʧʨʦʷʚʣʷʝʪʩʷ 

ʚ ʫʚʝʣʠʯʝʥʠʠ ʟʘʪʨʘʪ ʫ ʦʜʥʦʡ ʠʟ 

ʩʪʦʨʦʥ ʧʨʠ ʚʳʠʛʨʳʰʝ ʜʨʫʛʦʡ 

ʩʪʦʨʦʥʳ. 

ʆʙʱʠʝ ʠʟʜʝʨʞʢʠ ʧʨʠ ʵʪʦʤ 

ʤʦʛʫʪ ʚʦʟʨʘʩʪʘʪʴ. ɺ ʫʩʣʦʚʠʷʭ 

ʦʨʛʘʥʠʟʘʮʠʦʥʥʦʡ ʨʘʟʦʙʱʝʥʥʦʩʪʠ 

ʫʯʘʩʪʥʠʢʦʚ ʧʨʦʮʝʩʩʘ ʧʨʦʠʟʚʦʜʩʪʚʘ, 

ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʠ ʠ ʭʨʘʥʝʥʠʷ 

ʜʦʩʪʠʞʝʥʠʝ ʩʨʘʟʫ ʤʘʢʩʠʤʘʣʴʥʦʡ 

ʩʪʝʧʝʥʠ ʩʦʛʣʘʩʦʚʘʥʥʦʩʪʠ ʧʨʠ 

ʜʚʠʞʝʥʠʠ ʤʘʪʝʨʠʘʣʴʥʳʭ ʧʦʪʦʢʦʚ ʠ 

ʬʦʨʤʠʨʦʚʘʥʠʠ ʟʘʧʘʩʦʚ ʥʝ ʧʨʝʜʩʪʘʚʣʷ-

ʝʪʩʷ ʚʦʟʤʦʞʥʳʤ. ʄʠʨʦʚʦʡ ʦʧʳʪ 

ʨʘʟʚʠʪʠʷ ʣʦʛʠʩʪʠʯʝʩʢʠʭ ʩʠʩʪʝʤ 

ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʚ ʩʚʦʝʤ ʨʘʟʚʠʪʠʠ ʦʥʠ 

ʧʨʦʭʦʜʷʪ, ʢʘʢ ʧʨʘʚʠʣʦ, ʨʷʜ ʵʪʘʧʦʚ, 

ʨʘʟʣʠʯʘʶʱʠʭʩʷ ʩʪʝʧʝʥʴʶ 

ʠʥʪʝʛʨʠʨʦʚʘʥʥʦʩʪʠ ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʭ 

ʧʨʦʮʝʩʩʦʚ. ʇʨʠ ʵʪʦʤ ʵʬʬʝʢʪʠʚʥʦʩʪʴ 

ʚʩʝʡ ʣʦʛʠʩʪʠʯʝʩʢʦʡ ʩʠʩʪʝʤʳ 

ʚʦʟʨʘʩʪʘʝʪ ʧʦ ʤʝʨʝ ʝʝ ʨʘʟʚʠʪʠʷ. 

ɺʳʚʦʜ 

ʅʘ ʧʝʨʚʦʤ, ʥʘʠʙʦʣʝʝ ʧʨʦʩʪʦʤ 

ʵʪʘʧʝ ʜʦʩʪʠʛʘʝʪʩʷ ʫʚʷʟʢʘ ʧʨʦʮʝʩʩʦʚ 

ʭʨʘʥʝʥʠʷ ʠ ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʠ, ʢʘʢ 

ʧʨʘʚʠʣʦ, ʚ ʩʬʝʨʝ ʩʙʳʪʘ ʛʦʪʦʚʦʡ 

ʧʨʦʜʫʢʮʠʠ. ʃʦʛʠʩʪʠʯʝʩʢʘʷ ʩʠʩʪʝʤʘ ʚ 

ʵʪʦʤ ʩʣʫʯʘʝ ʦʭʚʘʪʳʚʘʝʪ ʭʨʘʥʝʥʠʝ 

ʛʦʪʦʚʦʡ ʧʨʦʜʫʢʮʠʠ ʚ ʩʙʳʪʦʚʳʭ 

ʦʨʛʘʥʠʟʘʮʠʷʭ, ʜʦʩʪʘʚʢʫ ʠʭ 

ʧʦʪʨʝʙʠʪʝʣʷʤ. ʅʘ ʧʝʨʚʦʤ ʵʪʘʧʝ ʚ 

ʩʠʩʪʝʤʫ ʚʦʚʣʝʢʘʝʪʩʷ ʪʘʢʞʝ ʩʬʝʨʘ 

ʧʨʦʠʟʚʦʜʩʪʚʘ. ɺ ʵʪʦʤ ʩʣʫʯʘʝ 

ʣʦʛʠʩʪʠʢʘ ʦʭʚʘʪʳʚʘʝʪ ʟʘʧʘʩʳ ʫ 

ʧʨʦʠʟʚʦʜʠʪʝʣʷ ʧʨʦʜʫʢʮʠʠ ʠ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʦʩʦʙʝʥʥʦʩʪʠ 

ʧʨʦʠʟʚʦʜʩʪʚʘ. ʅʘʠʙʦʣʝʝ ʨʘʟʚʠʪʳʝ 

ʣʦʛʠʩʪʠʯʝʩʢʠʝ ʩʠʩʪʝʤʳ ʚʢʣʶʯʘʶʪ ʚ 

ʩʝʙʷ ʠ ʩʬʝʨʫ ʩʥʘʙʞʝʥʠʷ. ʗʩʥʦ, ʯʪʦ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʝ ʩʦʛʣʘʩʦʚʘʥʠʝ, 

ʜʦʩʪʠʛʘʝʤʦʝ ʚ ʣʦʛʠʩʪʠʯʝʩʢʠʭ 

ʩʠʩʪʝʤʘʭ, ʙʘʟʠʨʫʝʪʩʷ ʥʘ ʩʦʛʣʘʩʦʚʘʥʠʠ 

ʫʧʨʘʚʣʝʥʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ. 

ʂʦʤʤʝʨʯʝʩʢʘʷ ʣʦʛʠʩʪʠʢʘ ʠ ʦʟʥʘʯʘʝʪ, 

ʧʦ ʩʫʪʠ, ʪʘʢʦʝ ʩʦʛʣʘʩʦʚʘʥʥʦʝ 

ʫʧʨʘʚʣʝʥʠʝ ʚʩʝʤʠ ʩʪʘʜʠʷʤʠ ʜʚʠʞʝʥʠʷ 
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ʤʘʪʝʨʠʘʣʴʥʳʭ ʧʦʪʦʢʦʚ ʠ ʩʦʩʪʦʷʥʠʷ 

ʟʘʧʘʩʦʚ ʦʪ ʧʦʣʫʯʝʥʠʷ ʩʳʨʴʷ ʜʦ ʧʦ-

ʪʨʝʙʣʝʥʠʷ ʛʦʪʦʚʦʡ ʧʨʦʜʫʢʮʠʠ. ʕʪʘ 

ʫʚʷʟʢʘ ʜʦʩʪʠʛʘʝʪʩʷ ʮʝʥʦʡ ʦʧʨʝʜʝʣʝʥ-

ʥʳʭ ʫʩʪʫʧʦʢ ʚʟʘʠʤʦʜʝʡʩʪʚʫʶʱʠʭ 

ʩʪʦʨʦʥ, ʯʪʦ ʥʝʚʦʟʤʦʞʥʦ ʙʝʟ ʩʦʟʜʘʥʠʷ 

ʥʝʦʙʭʦʜʠʤʳʭ ʦʨʛʘʥʠʟʘʮʠʦʥʥʳʭ 

ʧʨʝʜʧʦʩʳʣʦʢ. 

ʆʧʳʪ ʨʘʟʚʠʪʠʷ ʣʦʛʠʩʪʠʯʝʩʢʠʭ 

ʩʠʩʪʝʤ ʧʦʟʚʦʣʷʝʪ ʛʦʚʦʨʠʪʴ ʦ ʪʦʤ, ʯʪʦ 

ʪʨʘʥʩʧʦʨʪ, ʢʘʢ ʧʨʘʚʠʣʦ, ʟʘʥʠʤʘʝʪ 

ʢʣʯʁʝʚʦʝ ʤʝʩʪʦ ʚ ʠʭ ʩʪʨʫʢʪʫʨʝ. ʉ ʦʜ-

ʥʦʡ ʩʪʦʨʦʥʳ, ʵʪʦ ʧʦʟʚʦʣʷʝʪ 

ʪʨʘʥʩʧʦʨʪʥʳʤ ʦʨʛʘʥʠʟʘʮʠʷʤ 

ʨʘʩʰʠʨʠʪʴ ʩʬʝʨʫ ʩʚʦʝʡ ʜʝʷʪʝʣʴʥʦʩʪʠ 

ʠ ʟʘʢʨʝʧʠʪʴʩʷ ʥʘ ʨʳʥʢʝ ʪʨʘʥʩʧʦʨʪʥʳʭ 

ʫʩʣʫʛ, ʩ ʜʨʫʛʦʡ- ʦʩʚʦʙʦʞʜʘʝʪ 

ʧʨʦʤʳʰʣʝʥʥʳʝ ʦʨʛʘʥʠʟʘʮʠʠ ʦʪ 

ʥʝʩʚʦʡʩʪʚʝʥʥʦʡ ʠʤ ʜʝʷʪʝʣʴʥʦʩʪʠ. ʇʨʠ 

ʵʪʦʤ ʩʥʠʞʘʶʪʩʷ ʟʘʪʨʘʪʳ ʧʨʝʜʧʨʠʷʪʠʡ 

ʠ ʦʪʢʨʳʚʘʶʪʩʷ ʚʦʟʤʦʞʥʦʩʪʠ 

ʢʦʥʮʝʥʪʨʘʮʠʠ ʫʩʠʣʠʡ ʥʘ ʠʭ ʦʩʥʦʚʥʳʭ 

ʨʳʥʢʘʭ. 

ʇʨʠ ʦʧʨʝʜʝʣʝʥʠʠ ʦʙʱʠʭ 

ʧʨʠʥʮʠʧʦʚ ʠ ʦʩʥʦʚʥʳʭ ʧʝʨʩʧʝʢʪʠʚ 

ʨʘʟʚʠʪʠʷ ʪʝʨʤʠʥʘʣʴʥʦʡ ʩʠʩʪʝʤʳ 

ʥʝʦʙʭʦʜʠʤʦ ʧʨʝʜʫʩʤʦʪʨʝʪʴ ʝʝ 

ʨʘʩʰʠʨʝʥʠʝ ʚ ʩʚʝʪʝ ʦʧʠʩʘʥʥʦʛʦ ʚʳʰʝ 

ʣʦʛʠʩʪʠʯʝʩʢʦʛʦ ʧʦʜʭʦʜʘ. 

ɺʦʟʤʦʞʥʦʩʪʴ ʪʘʢʦʛʦ ʨʘʩʰʠʨʝʥʠʷ 

ʚʳʪʝʢʘʝʪ ʠʟ ʩʣʝʜʫʶʱʠʭ 

ʦʙʩʪʦʷʪʝʣʴʩʪʚ. 

ɻʨʫʧʧʘ ʧʨʦʙʣʝʤ, ʧʦʜʜʘʶʱʠʭʩʷ 

ʨʝʰʝʥʠʶ ʧʦ ʤʝʨʝ ʨʘʟʚʠʪʠʷ ʪʝʨʤʠʥʘʣʴ-

ʥʦʡ ʩʝʪʠ, ʪʘʢʞʝ ʩʚʷʟʘʥʘ ʚʦ ʤʥʦʛʦʤ ʩ 

ʫʟʣʦʤ. ʕʪʦ ʜʝʬʠʮʠʪ ʩʢʣʘʜʩʢʠʭ ʧʣʦ-

ʱʘʜʝʡ ʚ ʛʦʨʦʜʝ, ʚʳʥʫʞʜʘʶʱʠʡ 

ʛʨʫʟʦʚʣʘʜʝʣʴʮʝʚ ʭʨʘʥʠʪʴ ʛʨʫʟʳ ʚ 

ʤʝʩʪʘʭ ʧʨʠʙʳʪʠʷ. ɼʝʬʠʮʠʪ ʟʝʤʝʣʴʥʳʭ 

ʨʝʩʫʨʩʦʚ ʚ ʛʦʨʦʜʝ ʦʙʫʩʣʘʚʣʠʚʘʝʪ 

ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʚʳʚʦʜʘ ʩʢʣʘʜʦʚ, ʥʝ 

ʩʚʷʟʘʥʥʳʭ ʩ ʦʙʩʣʫʞʠʚʘʥʠʝʤ ʛʦʨʦʜʘ, 

ʟʘ ʯʝʨʪʫ ʛʦʨʦʜʘ. ʂʘʨʜʠʥʘʣʴʥʦʝ 

ʨʝʰʝʥʠʝ ʧʨʦʙʣʝʤʳ ʩʢʣʘʜʩʢʦʛʦ 

ʭʦʟʷʡʩʪʚʘ ʩʚʷʟʘʥʦ ʩ ʩʦʟʜʘʥʠʝʤ ʚʦʢʨʫʛ 

ʛʦʨʦʜʦʚ ʧʦʷʩʘ ʪʨʘʥʩʧʦʨʪʥʦ-ʩʢʣʘʜʩʢʠʭ 

ʪʝʨʤʠʥʘʣʴʥʳʭ ʢʦʤʧʣʝʢʩʦʚ ʙʦʣʴʰʦʡ 

ʤʦʱʥʦʩʪʠ. ʕʪʦ ʩʥʷʣʦ ʙʳ ʦʩʪʨʦʪʫ 

ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʪʨʘʥʩʧʦʨʪʥʦʛʦ 

ʫʟʣʘ ʛʦʨʦʜʘ ʠ ʨʘʮʠʦʥʘʣʠʟʠʨʦʚʘʣʦ ʙʳ 

ʨʘʙʦʪʫ ʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʢʦʤʧʣʝʢʩʘ. 

ʆʩʦʙʝʥʥʦ ʧʝʨʩʧʝʢʪʠʚʥʳʤ 

ʷʚʣʷʝʪʩʷ ʩʦʟʜʘʥʠʝ ʥʘ ʙʘʟʝ 

ʨʘʩʩʤʦʪʨʝʥʥʳʭ ʣʦʛʠʩʪʠʯʝʩʢʠʭ 

ʢʦʥʮʝʧʮʠʡ ʢʦʤʧʣʝʢʩʥʳʭ ʩʠʩʪʝʤ, 

ʦʭʚʘʪʳʚʘʶʱʠʭ ʪʨʘʥʩʧʦʨʪʥʦʝ, 

ʩʢʣʘʜʩʢʦʝ ʠ ʵʢʩʧʝʜʠʮʠʦʥʥʦʝ 

ʦʙʩʣʫʞʠʚʘʥʠʝ. ʆʩʥʦʚʦʡ ʪʘʢʠʭ ʩʠʩʪʝʤ 

ʜʦʣʞʥʳ ʩʪʘʪʴ ʩʦʚʨʝʤʝʥʥʳʝ, 

ʦʪʚʝʯʘʶʱʠʝ ʤʝʞʜʫʥʘʨʦʜʥʳʤ 

ʩʪʘʥʜʘʨʪʘʤ, ʚʳʩʦʢʦʤʝʭʘʥʠʟʠʨʦʚʘʥʥʳʝ 

ʛʨʫʟʦʥʘʢʦʧʠʪʝʣʴʥʳʝ ʠ 

ʛʨʫʟʦʧʝʨʝʨʘʙʘʪʳʚʘʶʱʠʝ 

ʪʝʨʤʠʥʘʣʴʥʳʝ ʢʦʤʧʣʝʢʩʳ 

ʤʥʦʛʦʮʝʣʝʚʦʛʦ ʥʘʟʥʘʯʝʥʠʷ ʩ ʰʠʨʦʢʠʤ 

ʢʦʤʧʣʝʢʩʦʤ ʫʩʣʫʛ. 
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Mazkur maqolada haydovchilarning eôtibor va ruhiy holatini boshqarishda Crocus 

sativus (zaôfaron) oósimligining psixofiziologik taôsiri oórganiladi. Ilmiy adabiyotlar tahliliga 

asoslanib, zaôfaron tarkibidagi faol moddalarning (krotsin, safranal, krocetin) asab tizimiga 

ijobiy taôsiri, stressni kamaytirish, eôtiborni oshirish va aqliy funksiyalarni yaxshilash 

xususiyatlari aniqlangan. Tadqiqot natijalari shuni koórsatadiki, zaôfaron asosidagi 

fitoterapiya haydovchilarning charchoq, bezovtalik va asabiylik holatini kamaytirishga 

yordam beradi. Shuningdek, bu vosita yoól harakati xavfsizligini taôminlashda, ayniqsa uzoq 

masofali yoki jamoat transportida faoliyat yurituvchi haydovchilar uchun samarali boólishi 

mumkin. Maqola natijalari haydovchilarning ruhiy holatini meôyorlashtirishga xizmat 

qiluvchi tabiiy vositalarni amaliyotga joriy etish imkoniyatlarini koórsatadi. 

Kalit soózlar: haydovchi, stress, reaktsiya vaqti, diqqat, transport xavfsizligi zaôfaron, 

Crocus sativus  

ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʠʩʩʣʝʜʫʝʪʩʷ ʧʩʠʭʦʬʠʟʠʦʣʦʛʠʯʝʩʢʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʨʘʩʪʝʥʠʷ 

Crocus sativus (ʰʘʬʨʘʥ) ʥʘ ʫʧʨʘʚʣʝʥʠʝ ʚʥʠʤʘʥʠʝʤ ʠ ʧʩʠʭʦʵʤʦʮʠʦʥʘʣʴʥʳʤ ʩʦʩʪʦʷʥʠʝʤ 

ʚʦʜʠʪʝʣʝʡ. ʅʘ ʦʩʥʦʚʝ ʘʥʘʣʠʟʘ ʥʘʫʯʥʦʡ ʣʠʪʝʨʘʪʫʨʳ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʘʢʪʠʚʥʳʝ 

ʢʦʤʧʦʥʝʥʪʳ ʰʘʬʨʘʥʘ (ʢʨʦʮʠʥ, ʩʘʬʨʘʥʘʣ, ʢʨʦʮʝʪʠʥ) ʧʦʣʦʞʠʪʝʣʴʥʦ ʚʣʠʷʶʪ ʥʘ ʥʝʨʚʥʫʶ 

ʩʠʩʪʝʤʫ, ʩʧʦʩʦʙʩʪʚʫʶʪ ʩʥʠʞʝʥʠʶ ʩʪʨʝʩʩʘ, ʧʦʚʳʰʝʥʠʶ ʢʦʥʮʝʥʪʨʘʮʠʠ ʚʥʠʤʘʥʠʷ ʠ 

ʫʣʫʯʰʝʥʠʶ ʢʦʛʥʠʪʠʚʥʳʭ ʬʫʥʢʮʠʡ. ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ 

ʬʠʪʦʪʝʨʘʧʠʷ ʥʘ ʦʩʥʦʚʝ ʰʘʬʨʘʥʘ ʧʦʤʦʛʘʝʪ ʚʦʜʠʪʝʣʷʤ ʩʥʠʟʠʪʴ ʫʩʪʘʣʦʩʪʴ, ʪʨʝʚʦʞʥʦʩʪʴ ʠ 

ʨʘʟʜʨʘʞʠʪʝʣʴʥʦʩʪʴ. ʂʨʦʤʝ ʪʦʛʦ, ʵʪʦ ʩʨʝʜʩʪʚʦ ʤʦʞʝʪ ʙʳʪʴ ʵʬʬʝʢʪʠʚʥʳʤ ʜʣʷ 

ʦʙʝʩʧʝʯʝʥʠʷ ʙʝʟʦʧʘʩʥʦʩʪʠ ʜʦʨʦʞʥʦʛʦ ʜʚʠʞʝʥʠʷ, ʦʩʦʙʝʥʥʦ ʩʨʝʜʠ ʚʦʜʠʪʝʣʝʡ ʜʘʣʴʥʝʛʦ 

ʩʣʝʜʦʚʘʥʠʷ ʠ ʦʙʱʝʩʪʚʝʥʥʦʛʦ ʪʨʘʥʩʧʦʨʪʘ. ʇʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʧʦʜʯʝʨʢʠʚʘʶʪ 

ʧʝʨʩʧʝʢʪʠʚʫ ʧʨʠʤʝʥʝʥʠʷ ʥʘʪʫʨʘʣʴʥʳʭ ʩʨʝʜʩʪʚ ʜʣʷ ʩʪʘʙʠʣʠʟʘʮʠʠ ʧʩʠʭʦʵʤʦʮʠʦʥʘʣʴʥʦʛʦ 

ʩʦʩʪʦʷʥʠʷ ʚʦʜʠʪʝʣʝʡ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʚʦʜʠʪʝʣʴ, ʩʪʨʝʩʩ, ʚʨʝʤʷ ʨʝʘʢʮʠʠ, ʚʥʠʤʘʥʠʝ, ʙʝʟʦʧʘʩʥʦʩʪʴ 

ʪʨʘʥʩʧʦʨʪʘ, ʰʘʬʨʘʥ, Crocus sativus 

This article explores the psychophysiological effects of Crocus sativus (saffron) in 

managing driversô attention and psychological states. Based on the analysis of scientific 

literature, it was found that the active compounds in saffron (crocin, safranal, crocetin) have a 

positive impact on the nervous system by reducing stress, enhancing attention, and improving 

cognitive functions. The study results show that saffron-based phytotherapy helps reduce 

fatigue, anxiety, and irritability in drivers. Furthermore, this natural remedy may be effective 

in ensuring road traffic safety, particularly for long-distance 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 time, attention, transport safety, saffron, Crocus 

sativus 
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Kirish  

Haydovchi nafaqat yoól harakati 

haqida axborotlarni qabul qiluvchi va 

ularni qayta ishlovchi shaxs, balki 

harakatlanish jarayonida qaror qabul 

qiluvchi va boshqaruv harakatlarni amalga 

oshiruvchi shaxs hisoblanadi. Yoól 

harakati muhitini aniq idrok etish 

haydovchilar uchun juda muhim boólib, 

stressning haddan tashqari koópligi 

ularning idrokiga salbiy taôsir koórsatadi. 

Real haydash sharoitida xavfli yoól 

qismlari, tungi haydash, tirbandliklar 

haydovchi stressini maôlum darajada 

kuchaytiradi [1]. 

Avstraliya Yoól-transport hodisalari 

toógórisidagi hisobotida qayd etilishicha, 

haydovchilardagi stress holatlari yirik 

avtohalokatlarning asosiy omillaridan biri 

boólib, u avtomobil toóqnashuvlari 

ehtimolini deyarli 10 baravarga oshiradi. 

Avtomobillar soni, haydovchilar stress 

holatlari yoól-transport hodisalari sonining 

keskin oshishi global darajadagi jiddiy 

muammoga aylangan. 

Xalqaro Transport Forumi 

tomonidan eôlon qilingan ñYoól harakati 

xavfsizligi boóyicha yillik hisobot ï 

2020òga koóra, har yili butun dunyo 

boóylab 20 dan 50 milliongacha yoól-

transport hodisalari natijasida jiddiy 

jarohatlar qayd etiladi va ularning 

taxminan 1,35 millioni oólim bilan 

yakunlanadi. V.Vivoli tomonindan 2006 

yilda olib borilgan tadqiqotda yoól-

transport hodisalarining 60ï80 foizi inson 

omillari bilan bogóliq ekani qayd etilgan 

boólib, yoól harakati xavfsizligini oshirish 

uchun bu omillarni chuqur oórganish 

zarurligi taôkidlangan [2]. 

Stress ð bu tashqi muhit talablari 

bilan insonning ichki resurslari oórtasidagi 

oózaro taôsir natijasida yuzaga keluvchi 

jismoniy yoki psixologik zoóriqish 

holatidir. Haydovchi stressi ð bu 

avtomobil boshqarish jarayonida yuzaga 

keluvchi stress boólib, u haydovchining 

transport vositasi, yoól holati va atrof-

muhitdagi oózgarishlarga javoban aqliy 

resurslarni ishga solish salohiyatini 

bildiradi.  

Haydovchi nuqtai nazaridan, 

avtomobilni boshqarish maôlum darajada 

stressni keltirib chiqaradi. Oórtacha 

darajadagi stress ijobiy emotsiyalarni 

yuzaga keltirishi, vazifaga eôtiborni 

kuchaytirishi va haydash qobiliyatini 

oshirishi mumkin. Stress holatining 

kamligi esa haydovchida zerikish va 

uyquchanlikni yuzaga keltiradi. Bu 

haydovchining eôtiborini pasaytiradi. 

Yuqori stress esa aqliy yuklamaning 

ortishiga olib keladi. Bu holat haydovchida 

yurak urish tezligi, qon bosimi kabi 

fiziologik belgilar bilan birga xavotir kabi 

salbiy emotsiyalarni yuzaga keltiradi. 

Uzoq muddatli yuqori stress charchoq va 

toliqishga olib keladi. Bu holatlar 

haydovchida eôtibor, fikrlash va qaror 

qabul qilish qobiliyatining pasayishiga 

sabab boólib, haydash faoliyatini 

yomonlashtiradi va yoól harakati 

xavfsizligiga tahdid soladi. 

Shahar hududlarida avtomobillar 

eng keng tarqalgan transport vositasi 

hisoblanadi. Biroq, avtomobil 

boshqarishda fojiali yoól-transport 

hodisalarining oldini olish uchun hushyor 

ong zarur boólib, haydovchining stress 

holati notoógóri qaror qabul qilishga olib 

kelishi va ogóir jarohatlar keltirib 

chiqarishi mumkin. Shu sababli, salbiy 

hissiyotlarni bostirish va haydovchilik 

tajribasini yaxshilashga qaratilgan koóplab 

texnologiyalar va tizimlar taklif etilgan 

hamda amaliyotga joriy etilgan. 

Tadqiqotlar shuni koórsatadiki, yoól 

holati, avtomobilning texnik holati, ob-

havo sharoiti, haydovchining harakteri va 

yoólovchilarning mavjudligi haydovchi 

stressiga taôsir qiluvchi asosiy omillar 

hisoblanadi. Ushbu omillar haydovchining 

diqqat markaziga sezilarli darajada taôsir 

qiladi. 

Adabiyotlar tahlili asosida, 

haydovchi stressini kamaytirish va tiklash 

boóyicha taklif qilingan uslublar batafsil 

tahlil qilindi. Olimlar bu texnologiyalar 

uch toifaga ajratiladi: 

1. Ogohlantiruvchi bildirish tizimlari 

ï haydovchining fiziologik holatidan 

xabardorligini oshirish orqali diqqatini 
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kuchaytiradi va avtohalokatlarning oldini 

olishga xizmat qiladi. 

2. Haydovchiga yordam beruvchi 

tizimlar ï murakkab haydash sharoitlarida 

yoól-yoóriq koórsatib, haydovchiga amaliy 

yordam beradi. 

3. Muhitni yumshatuvchi 

(tinchlantiruvchi) texnologiyalar ï tashqi 

muhitdagi oózgarishlar sababli yuzaga 

keladigan stressni kamaytirishga yordam 

beradi. 

Bunday holat avtomobil sanoatida 

yoól harakati xavfsizligini taôminlash va 

ehtimoliy yoól transport hodisalarni sonini 

kamaytirishga qaratilgan texnologik 

yangiliklarni yaratishga turtki boóldi [3]. 

Haydovchi stressi notoógóri yoki xatoli 

qarorlar qabul qilinishiga sabab boólishi 

mumkin boólib, bu holatlar hayot uchun 

xavfli oqibatlarga olib keladi [3]. 

Yoól harakati xavfsizligiga boólgan 

salbiy taôsiridan tashqari, haydovchi stressi 

uning sogóligóiga ham salbiy taôsir 

koórsatadi. Kompier va Di Martino 

tomonidan 1995 yilda olib borilgan 

tadqiqotlari maôlumotlariga koóra, uzoq 

muddat davomida stress holatida 

avtomobil boshqarish holati gipertoniya 

(yuqori qon bosimi) va boshqa stress bilan 

bogóliq kasalliklar xavfini sezilarli 

darajada oshiradi [4]. 2023 yilda sodir 

boólgan yoól transport hodisalarining tahlili 

1-jadvalda keltirilgan. 

1-jadval 

Yoól transport hodisalari sabablari (%)  

Sabab 2023 yilda YTH ulushi 

(%)  

Izoh 

Diqqatning susayishi 21.4% Mobil telefondan foydalanish, 

charchoq 

Stress va emotsional 

zoóriqish 

16.8% Oilaviy, ish bilan bogóliq 

muammolar 

Giyohvandlik/alkogol 10.5% Ruhiy holatni izdan chiqaradi 

Texnik nosozlik 11.2% Haydovchidan tashqari omil 

Tezlikni oshirish 24.3% Asosan hissiy beqarorlik holatida 

 

Haydovchi stressi ð murakkab 

yoól muhiti va dinamik haydovchilik 

topshiriqlari natijasida yuzaga keladigan 

keng tarqalgan holatdir [5]. Matthews 

tomonidan ishlab chiqilgan Driver Stress 

Inventory stressni besh yoónalishda 

oólchaydi [6]: 

1. Tajovuzkorlik, 

2. Haydovchilikdan norozilik,  

3. Xavfni kuzatish, 

4. Charchoqqa moyillik, 

5. Hayajon izlash. 

Haydovchi stressi va unga taôsir 

etuvchi omillar. Stress ð bu koópchilikka 

tanish boólgan, ammo aniqlab berilishi 

qiyin boólgan tushuncha. Stress inson 

tomonidan jismoniy, ruhiy yoki emotsional 

zoóriqish holati sifatida namoyon boóladi; 

bu holat real yoki subyektiv talablarga 

javoban resurslarni safarbar etish orqali 

ularga moslashishga urinishdan kelib 

chiqadi [7]. Aqliy ish yuklamasi insonning 

bajarish qobiliyatiga teng yoki undan 

oshganida, kuchli stress holatlari yuzaga 

keladi.  

Stress, odatda, xavotir kabi aniq 

emotsiyalar bilan kechadi [8]. Psixologik 

nuqtayi nazardan, stress darajasi insonning 

kognitiv va perseptiv xususiyatlari bilan 

chambarchas bogóliq [9]. Odamlar tashqi 

dunyo haqidagi ichki tasavvurga ega 

boólishadi, bu tasavvur moddalar 

almashinuvi va xotira jarayonlari orqali 

oózgarishi mumkin. 

Shu bilan birga, stress har doim 

ham salbiy tajriba emas. Stressni 

ñevstressò (foydali stress) va ñdistressò 

(salbiy stress) deb ikki turga boólish 

mumkin. S.Selye tomonidan 

taôriflanganidek, evstress ð bu insonni 

faoliyatga undovchi, motivatsiyani 

oshiruvchi ijobiy stress boólsa, distress ð 
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bu insonning moslashish qobiliyatidan 

ortiq boólgan, salbiy emotsiyalarni yuzaga 

keltiruvchi va demotivatsiyani 

kuchaytiruvchi stressdir. 

Tadqiqot doirasida haydovchi 

stressi ð bu haydash jarayonida notoógóri 

qarorlar qabul qilish yoki eôtiborning 

susayishiga (chalgóish) olib keladigan 

yuqori talablar yoki salbiy emotsiyalar 

bilan bogóliq holat sifatida talqin qilinadi. 

Stress darajalariga taôsir 

koórsatuvchi omillar turlicha. Ushbu sharh 

uchun asosiy omillar toórt toifaga ajratildi: 

1. Haydovchining jismoniy va ruhiy 

holati; 

2. Yoól va transport oqimi sharoitlari; 

3. Avtomobilning texnik holati; 

4. Tashqi taôsirlar yoki chalgóituvchi 

omillar. 

Haydash jarayoni baôzida juda 

keskin harakatlar yoki zudlik bilan qarorlar 

qabul qilishni talab qiladi. Masalan, 

oldingi avtomobil toósatdan tezligini 

kamaytirganida, haydovchi favqulodda 

tormoz qoóllashga majbur boóladi. Bu kabi 

kutilmagan vaziyatlar haydovchida 

qoórquv, havotir va xavf hissini 

kuchaytiradi. Natijada, ularning jismoniy 

va ruhiy stress darajasi oshadi. 

Haydovchining qobiliyati ð bu 

uning haydovchilik tajribasi va 

koónikmalari bilan belgilanadi. Chunki 

haydovchilik ð bu hissiyotlar, ruhiy holat 

va ayniqsa favqulodda holatlarni 

boshqarish boóyicha yaxshi nazoratni talab 

qiladigan faoliyatdir. Shu sababli, baôzi 

haydovchilar oózini rulda noqulay yoki 

ishonchsiz his qilishi mumkin. Bunday 

haydovchilar haydashdagi jismoniy va 

psixologik toósiqlarni yengish uchun 

koóproq kuch sarflashga majbur boólishadi 

[10]. 

Haydovchi stressining muhit bilan 

bogóliq. Haydovchi stressi nafaqat 

haydovchining individual xususiyatlari 

bilan, balki haydash muhiti bilan ham 

bevosita bogóliqdir. Wiesenthal tomonidan 

2000 yilda olib borgan tadqiqotlarga koóra, 

yoól va transport oqimi sharoitlari 

haydovchi stress darajasiga sezilarli 

darajada taôsir koórsatadi. Ayniqsa, 

tirbandlik yuqori boólgan yoóllarda stress 

darajasi tirbandlik kam boólgan yoóllarga 

nisbatan ancha yuqori boóladi. 

Yoólning kengligi ham muhim 

ekologik omil hisoblanadi ð tor va egri-

bugri yoóllarda harakatlanish haydovchiga 

tushadigan aqliy yuklamani sezilarli 

oshiradi. Shuningdek, yomon ob-havo 

sharoitida avtomobil boshqarish ham 

yuqori darajada eôtibor talab qiladi va bu 

holat haydovchining kognitiv yuklamasini 

yanada kuchaytiradi. Masalan, kuchli 

yomgóir yoki tuman (yaôni past 

koórinuvchanlik) sharoitida haydash, ochiq 

va quyoshli ob-havoga nisbatan ancha 

murakkab va stressli hisoblanadi. Ob-havo 

qanchalik yomon boólsa, haydovchining 

ish yuklamasi shunchalik ortadi. 

Rimini-Doering tomonidan 2001 

yilda tomonidan olib borilgan tadqiqotda, 

tumanli haydash sharoiti sunôiy ravishda 

model qilinib, stress va charchoq darajasini 

baholash uchun foydalanilgan. Tadqiqot 

natijalari shuni koórsatdiki, tungi sharoitda 

(yaôni past koórinuvchanlikda) haydash 

haydovchi stressini oshiruvchi omillardan 

biri sifatida qaralishi mumkin. 

Yoólovchilar esa ayrim hollarda 

haydovchiga yordam berishi mumkin ð 

masalan, yoól koórsatish, suhbatlashish 

yoki yaqinlashib kelayotgan xavf haqida 

ogohlantirish orqali. Yaxshi yoólovchilar 

haydovchiga koómaklashadi va uning 

yuklamasini kamaytiradi. Biroq, ayrim 

yoólovchilar stressning asosiy manbasiga 

aylanishi mumkin. Yoólovchilar haydash 

davomida haydovchiga yordam berish 

qobiliyatiga ega boólishlariga qaramay, 

yuqori stressli vaziyatlarda ular jim 

boólishlari maqsadga muvofiq, chunki 

ortiqcha ovoz yoki suhbat haydovchining 

diqqatini chalgóitadi.Stressni aniqlash 

usullari. Haydovchining stress darajasini 

aniq oólchash, turli haydash sharoitlarida 

bu darajadagi oózgarishlarni kuzatish va 

tahlil qilish uchun bir qator mezonlar taklif 

etilgan hamda amaliyotda qoóllanilgan. 

Umuman olganda, zamonaviy 

avtomobilsozlik sanoatida tadqiqotchilar 

tomonidan keng qoóllaniladigan toórtta 

asosiy yondashuv mavjud. Quyidagi 2-

jadvalda haydovchi stressini aniqlashda 

foydalaniladigan metodlar keltirilgan. 
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2-jadval  

Haydovchilardagi stress omillari  

Stress omili Misollar  

Haydovchining jismoniy 

va ruhiy holati 

Uyqusizlik, charchoq haydashdan qoórqish, sabrsizlik 

Yoól va transport holati Egri-bugri, tor yoóllar; tirbandlik va ogóir transport oqimi  

Transport vositasi holati Dvigatelning nosozligi; mashinaning baland shovqini  

Tashqi chalgóituvchi 

omillar 

Avtomobildagi yoólovchilar; telefon, gadjetlar; avtomobildagi 

aqlli ilovalar (navigatsiya signal va xabarlari 

Ob-havo sharoiti Past koórinuvchanlik, sirpanchiq yoól  

 

Yoól harakati xavfsizligi va 

haydovchilik faoliyatining muvaffaqiyatli 

amalga oshirilishi haydovchining diqqat, 

ruhiy barqarorlik va stressga bardoshlilik 

darajasiga bevosita bogóliq. Har yili 

dunyoda millionlab yoól-transport 

hodisalari yuz beradi, ularning 20ï30% 

psixologik omillar, xususan, stress, 

diqqatning pasayishi, uyqu 

yetishmovchiligi va tashvishli holatlar 

bilan bogóliq[11].  

Stressni kamaytirishga qaratilgan 

tizimlar ishlab chiqishda haydovchining 

aqliy va jismoniy yuklamasini samarali 

kamaytirish eng muhim jihat hisoblanadi. 

Bugungi kunda odamlar yanada 

sogólom va baxtli turmush tarzini 

izlamoqda. Haydovchi stressini 

kamaytiruvchi texnologiyalar nafaqat yoól 

harakati xavfsizligini oshiradi, balki 

haydovchilar va yoólovchilar uchun 

yoqimli safar muhitini yaratish 

imkoniyatini beradi. 

Yaqin orada, haydovchi yoki 

yoólovchilarning sayohat davomida dam 

olishini taôminlaydigan aqlli, stressni 

aniqlovchi va kamaytiruvchi avtomobil 

tizimlari keng ommalashishi kutilmoqda. 

Atrof-muhitni tinchlantirish ð bu 

haydovchining fiziologik stressini 

kamaytirishga qaratilgan terapiya singari 

tizim boólib, avtomobil ichidagi atrof-

muhit sharoitlarini oózgartirish orqali 

amalga oshiriladi. Haydovchi stressini 

aniqlash uchun, koópincha fiziologik 

sensorlar yordamida haydovchining ruhiy 

va jismoniy holati monitoring qilinadi. 

Keyinchalik, signalni qayta ishlash va 

mashinaviy oórganish algoritmlari 

haydovchi stress darajasini aniqlash va 

oólchashda qoóllaniladi. 

Agar stress darajasi yuqori ekani 

aniqlansa, haydovchini bezovta qilmasdan 

stressni kamaytirishga moóljallangan atrof-

muhitni tinchlantiruvchi tizim ishga 

tushiriladi. Masalan, Faurecia Automobile 

Seating kompaniyasining Innovation 

Europe tomonidan aqlli avtomobil 

oórindigói haydovchi stressini 

kamaytiruvchi yechim sifatida taklif 

etilgan. Bu tizim avtomobil oórindigóiga 

integratsiyalashgan boólib, haydovchining 

fiziologik holatini faol ravishda oólchaydi 

va kuzatadi. Maxsus algoritm yordamida 

nafas olish va yurak urish chastotasi tahlil 

qilinib, haydovchining stress darajasi va 

energiya holati aniqlanadi. 

Tizim avtomobilga haydovchini 

bezovta qilmasdan birlashtirilgan. Agar 

tizim haydovchi yuqori stress holatida 

ekanini aniqlasa, oórindiqda oórnatilgan 

massaj va issiq shamollatish funksiyalari 

ishga tushib, haydovchini tinchlantiradi. 

Bundan tashqari, musika terapiyasi 

ham haydovchi stressini kamaytirishda 

samarali usullardan biri sifatida tan 

olingan. Yoqimli musiqalarni tinglash 

tirbandlik holatida yurak urishini 

pasaytiradi va stressni kamaytiradi. 

Haydovchining shaxsini aniqlay oladigan 

va individual musiqiy didga mos 

musiqalarni tanlaydigan aqlli musiqa 

pleyer haydovchi stressini kamaytirishga 

yordam beradi. 

Hozirgi kunda yoóllarda haydovchi 

stress holatini yaxshilash uchun tabiiy, 

nojoóya taôsiri kam boólgan vositalardan 

foydalanish maqsadga muvofiq.  Zaôfaron 
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(Crocus sativus) qadimdan tinchlantiruvchi 

va xotirani mustahkamlovchi tabiiy vosita 

sifatida tanilgan. Zamonaviy fitoterapiya 

va nevropsixologiya sohalarida uning 

tarkibidagi faol komponentlar stressni 

kamaytirish, diqqatni oshirish va umumiy 

psixofiziologik holatni 

barqarorlashtirishda muhim vosita sifatida 

oórganilmoqda [12].  

Zaôfaron tarkibida bir nechta 

biologik faol moddalar mavjud boólib, ular 

asab tizimiga toógóridan-toógóri taôsir 

koórsatadi[13]. Zaôfaron tarkibida asosiy 

komponentlar: 

- Krosin ï antioksidant xususiyatga 

ega, xotirani kuchaytiradi; 

- Safranal ï serotoninni koópaytiradi, 

antidepressant va anksiolitik (tashvishni 

kamaytiruvchi) taôsir koórsatadi; 

- Pikrokrosin ï tinchlantiruvchi, 

kayfiyatni yaxshilovchi taôsirga ega. 

Ushbu moddalarning miya 

neyrotransmitterlari bilan oózaro taôsiri 

orqali zaôfaron markaziy asab tizimini 

muvozanatga keltirishda ishtirok etadi. Bu 

esa haydovchilar kabi yuqori 

kontsentratsiyani talab qiluvchi kasb 

egalarida qoóllanishi mumkinligini 

bildiradi. 

S.Akhondzadeh  tomonidan 2005 

yilda oótkazilgan klinik tadqiqotda 

zaôfaron ekstrakti yengil va oórtacha 

darajadagi depressiyaga qarshi samarali 

taôsir koórsatgani aniqlangan. 40 nafar 

bemorda 6 hafta davomida zaôfaron 30 mg 

dozada berilgan boólib, Hamilton 

Depression Rating Scale koórsatkichlari 

50% ga kamaygan [14]. 

A.Lopresti tomonidan 2014 yilda 

zaôfaronning xotira va diqqatga taôsirini 

oórganib, 16 hafta davomida 30 mg 

dozadagi ekstrakt ishlatilgan guruhda 

diqqat markazlashuvi va kognitiv 

vazifalarni bajarishdagi aniqlik oshganini 

aniqlashdi [15]. 2020 yilda Ironda 

oótkazilgan eksperimentda professional 

haydovchilar orasida zaôfaron isteômoli 

stress darajasini 30% ga kamaytirgan, 

haydashdagi xatoliklar esa 23% ga 

qisqargan. Bu holat Crocus sativusni 

stressga qarshi dori vositasi sifatida 

transport sohasi uchun muhim deb 

koórsatadi [16]. 

Haydash davomida inson miyasi 

turli sensor axborotlarni bir vaqtda qabul 

qiladi. Aqliy charchoq yoki tashvish bu 

jarayonlarni sekinlashtiradi. Zaôfaron 

isteômoli orqali eôtiborni uzluksiz saqlash, 

axborot tahlilini tezlashtirish va 

xatoliklarni kamaytirish mumkin [17]. 

Tashqi muhitdagi stress omillar 

(tirbandlik, yoól sharoiti, vaqt bosimi) 

haydovchini emotsional jihatdan izdan 

chiqaradi. Safranal moddasining GABA 

(gamma-aminobutirik kislota) 

retseptorlariga taôsiri orqali kayfiyatni 

barqarorlashtirishi aniqlangan[18]. 

Haydovchilarda tabiiy, nojoóya 

taôsiri kam boólgan vositalardan 

foydalanishning asosiy afzalligi ï 

haydovchini chalgóitmaydi va stress 

darajasini bexatar ravishda pasaytiradi. 

Olib borilgan tadqiqotlar 

zaôfaronning haydovchilar uchun xavfsiz 

va samarali tabiiy vosita sifatida stressni 

kamaytirish, diqqatni oshirish va 

avtomobil boshqaruvi sifatini yaxshilashga 

yordam berishini koórsatdi. Bu vosita 

transport sohasi xodimlari, uzoq masofali 

haydovchilar va kuchli psixik bosim ostida 

ishlovchi shaxslarga quyidagicha tavsiya 

etilishi mumkin. 

- Zaôfaron asosidagi tabiiy bioaktiv 
mahsulotlar ishlab chiqarish (choy, 

kapsula). 

- Haydovchilarga profilaktik tarzda 

zaôfaron isteômolini tavsiya etish. 

- Kengroq koólamdagi klinik 

tadqiqotlar oótkazish (erkak va ayollar, real 

hayot sharoitida). 

Tahlillar shuni koórsatmoqdaki, 

Crocus sativus (zaôfaron) oózining 

tinchlantiruvchi, eôtiborni oshiruvchi va 

ruhiy holatni muvozanatlashtiruvchi 

xususiyatlari orqali haydovchilar 

salomatligiga ijobiy taôsir koórsatadi. 

Adabiyotlar tahlili asosida zaôfaron 

tarkibidagi safranal, krosin kabi faol 

moddalar stressni kamaytirishi, yurak 

urishi va diqqatni barqarorlashtirishda 

yordam berishi isbotlangan. Shu bois, 

zaôfaronni haydovchilarning ruhiy va 
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psixofiziologik holatini boshqarishda 

qoóllash imkoniyatlari juda kengdir. 
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KOMBINATSIYALASHGAN MASHINA NING TUPROQ MAYDALAGIC H 

DIAMETRINI ISHLOV BERISH CHUQURLIGIGA BOGóLIQLIGINI ANIQLASH. 
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Ushbu maqolada amaliyotda mavjud kombinatsiyalashgan mashinada qoóllaniladigan 

tuproq maydalagich ish organining taxlili natijasida bogó qator oralarida foydalanish mumkin 

boólgan parametrlari oórganilib, uning diametrini ishlov berish chuqurligiga bogóliq holda 

oórganilgan. 

Kalit soózlar:  Kombinatsiyalashgan mashina, tuproq maydalagich, trubali tuproq 

maydalagich, ponasimon, segment, truba, planka, tigóli yumshatgich, oóqyoysimon panja, 

tekislagich, egat ochgich, tayanch góildirak. 

ɺ ʜʘʥʥʦʡ ʩʪʘʪʝ ʚ ʨʝʟʫʣʪʘʪʝ ʘʥʘʣʠʟʘ ʨʘʙʦʯʝʛʦ ʦʨʛʘʥʘ ʧʦʯʚʦʠʟʤʝʣʯʠʪʝʣʷ, 

ʧʨʠʤʝʥʷʝʤʦʛʦ ʚ ʩʦʩʪʘʚʝ ʢʦʤʙʠʥʠʨʦʚʘʥʥʦʡ ʤʘʰʠʥʳ ʥʘ ʧʨʘʢʪʠʢʝ, ʠʟʫʯʝʥʳ ʧʘʨʘʤʝʪʨʳ, 

ʢʦʪʦʨʳʝ ʤʦʞʥʦ ʠʩʧʦʣʟʦʚʘʪ ʤʝʞʜʫ ʨʷʜʘʤʠ ʩʘʜʘ, ʘ ʪʘʢʞʝ ʠʟʫʯʝʥ ʝʛʦ ʜʠʘʤʝʪʨ ʚ 

ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʛʣʫʙʠʥʳ ʦʙʨʘʙʦʪʢʠ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʂʦʤʙʠʥʠʨʦʚʘʥʥʘʷ ʤʘʰʠʥʘ, ʠʟʤʝʣʯʠʪʝʣ ʛʨʫʥʪʘ, ʪʨʫʙʯʘʪʳʡ 

ʠʟʤʝʣʯʠʪʝʣ ʛʨʫʥʪʘ, ʢʦʥʫʩʥʘʷ ʜʨʦʙʠʣʢʘ, ʩʝʛʤʝʥʪ, ʪʨʫʙʘ, ʧʣʘʥʢʘ, ʟʫʙʯʘʪʳʡ ʢʘʪʦʢ, ʬʨʝʟʘ, 

ʚʳʨʘʚʥʠʚʘʪʝʣ, ʪʨʘʥʰʝʝʢʦʧʘʪʝʣ, ʦʧʦʨʥʳʡ ʢʘʪʦʢ. 

In this article, as a result of the analysis of the working element of a soil crusher used 

in a combined machine in practice, the parameters that can be used between the rows of a 

garden are studied, and its diameter is also studied depending on the depth of processing. 

Keywords: Combined machine, soil crusher, tubular soil crusher, cone crusher, 

segment, tube, plank, toothed roller, planer, leveler, trencher, support roller. 

 

Kirish  

Dalaga mashinaning kiritilishini 

kamaytirish maqsadida, bir yurishda bir 

nechta texnologik jarayonlarni bajara 

oladigan kombinatsiyalashtirilgan 

mashinalardan foydalanish qoól keladi. 

Agregatlarning daladan oótishlar sonini 

kamayishi hisobiga yonilgói sarfi va 

boshqa xarajatlarni kamaytirish, tuproqqa 

ishlov berish sifatini yaxshilash hamda 

undagi namlikni saqlab qolish, ekinlar 

urugólarini oóz vaqtida ekib, qiygóos 

undirib olish imkonini beradi. Shu bilan 

birga ʝrlarga kombinatsiyalashgan 

mashinalar bilan ishlov berilganda 

traktorlarning tuproqqa zararli taôsiri 

kamayadi.  

Adabiyotlar taxlil i   

Kombinatsiyalashgan mashinalar 

tarkibida qoóllaniladigan tuproq 

maydalagich va góaltakmolalar konstruktiv 

sodda tuzilgan boólishiga qaramay 

tuproqqa ishlov berishda muhim oórin 

egallaydi va ish jarayonida ishlov berilgan 

qatlam yuzasini maydalanishi, tekislanishi 

va talab darajasida zichlanishini 

taôminlaydi [1, 2, 3]. 

Tuproq sharoiti va uning fizik-

mexanik xususiyatlari hamda tadqiqot 

maqsadidan kelib chiqqan holda 

mailto:aabdullo1993@mail.ru
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kombinatsiyalashgan mashina uchun 

góaltakmola ish organlarning turlari 

tanlanadi. 

Kombinatsiyalashgan mashinalar 

tarkibida tishli, halqa-tishli, plankali, 

trubali, rezina-ponasimon va segmentli 

tuproq maydalagich va góaltakmolalardan 

keng foydalanib kelinmoqda [4, 5, 6]. 

Yuqorida oótkazilgan taxlillar 

koórinib turubdiki, kombinatsiyalashgan 

mashinalar tarkibidagi tuproq 

maydalagichlarning turini tanlashda ularni 

ishlash sharoiti, qoóllash joyi, xududning 

tabiiy-iqlim sharoitlari, ishlov beriladigan 

tuproqning fizik-mexanik va texnologik 

xossalari, tuproqqa ishlov berishga 

qoóyiladigan agrotexnika talablari va 

energetik koórsatkichlarini inobatga olish 

krak.  

Shu sababdan ham, bogó qator 

oralarini ekin ekishga tayyorlashda 

galtakmola ish organini tadqiqot 

maqsadidan kelib chiqqan holda turini 

tanlash va uning parametrlarini asoslash 

dolzarb muammolardan biri hisoblanadi. 

Metodologiya. Bogó qator oralarini 

kam energiya sariflab ish sifati agrotexnik 

talablari darajasida ekin ekishga 

tayyorlashni taôminlashi uchun 

kombinatsiyalashgan mashinaning ish 

organlarini ramada texnologik ish  

jarayonlarni bajarilishi ketma-ketligiga 

mos ravishda joylashish konstrutsiyasi 

yaratildi (1-rasm) [7-9] .

 

 
1-rasm. Bogó qator oralarni ekin ekishga tayyorlovchi kombinasiyalashgan 

mashinaning konstruktiv sxemasi 

1-tigóli yumshatgich; 2-rama; 3-oóqyoysimon panja; 4- góaltakmola;  

5- tekislagich; 6-egat ochgich; 7- tayanch góildirak. 

 

Bogó qator oralarni ekin ekishga 

tayyorlovchi kombinasiyalashgan 

mashinani tuproq maydalagich ish organi 

sifatida disk shaklidagi plastina va uning 

aylanasi boóylab maôlum burchak asosida 

oórnatilgan kesuvchi tishli pichoqlardan 

tashkil topgan (keyingi oórinda matinda 

tuproq maydalagich deb ataladi). Pichoqli 

plastinalarning bir nechtasi maôlum 

masofada bir oóqda jamlanadi. tuproq 

maydalagich ish organi seksiyasi mashina 

ramasiga ikki tomonidagi tutkichlar bilan 

maxkamlanadi. Uning  koórinishi 2-rasmda 

keltirilgan. 
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2-rasm. Bogó qator oralarni ekin ekishga tayyorlovchi kombinasiyalashgan mashinani 

tuproq maydalagich ish organing koórinishi  

 1-pichoqlik plastinalarni harakatlanish chuqurligini oózgartiruvchi ustun, 2-seksiyani 

mashina ramasiga bogólovchi tutkich, 3-tishli pichoq, 4- disk shaklidagi plastina, 5- oóq. 

 

Tuproq maydalagichning asosiy 

parametrlariga seksiyasining qamrov 

kengligi, disk shaklidagi plastinaning 

diametri, kesaklarni kesib maydalovchi 

pichoqlarining balandligi va ularning 

charxlanish burchaklari hamda pichoqli  

 

plastinalarning oraliq masofasi kiradi. 

Tuproq maydalagich bogó qator oralari 

tuprogóiga botib yuza ishlov berib 

kesaklarin maydalash texnologik 

jarayonlarini bajarishda asosiy ishchi 

organlardan biri hisoblanadi (3-rasm).

 

 
3-rasm. Tuproq maydalagichning sxemasi. 

b ï seksiya eni; b1 ï pichoqli plastinalar orasidagi masofa; dp - disk shaklidagi plastinaning 

diametri; lp ï pichoqlarining balandligi; 2ɓp - pichoqlarining charxlanish burchaklari 

 

Taxlil va natijalar  

Tuproq maydalagich parametrlarini 

asoslashda uning shakli va parametrlari 

tuproq qatlami hamda kesaklarni 

maydalash sharoiti butun kengligi 

boóyicha bir xil, pichoqlari tuproq 

zarralari, kesaklarga tik taôsir etadi degan 

shartni qabul qilamiz. Shartga koóra, 

Kesak maydalagich seksiyasi ishlov 

berilgan tuproq qatlamida ʝngil dumalab, 

kesaklarni talab darajasida maydalab va 

tuproqqa botib sifatli uvalashi kerak. 

Tuproq maydalagich talab darajasida 

ishlashi uchun kesaklar uning pichoq 

yuzasi boóyicha sirpanib kesilgan, 

yanchilgan va uvalangan boólishi kerak. 
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Mavjud kombinatsiyalashgan 

mashinalarda qoóllanilayotgan tuproq 

maydalagich va galtakmola ish organlari 

mashinaning kamrov kengligi boóyicha 

yaxlit bitta qilib tayyorlangan, shu 

sababdan tuproq relefining turlicha boólishi 

hisobiga ishlov berish jarayoning sifatiga 

salbiy taôsir koórsatadi va tuproqqa ishlov 

berishga qoóyiladigan agrotexnika talablari 

toólaligicha bajarilmaydi. 

Kombinatsiyalashgan mashina tuproq 

maydalagich ish organining parametrlarini 

asoslashda ushbu kamchilikni bartaraf 

etish maqsadida mashina kengligi boóyicha 

boólaklarga ajratilgan (seksiyali) holda 

tuproq relefiga moslashuchan qilib 

tayyorlanishi hisobga olinadi. 

Disk shaklidagi pichoqli plastinani 

diametri aniqlash uchun uni ishlov 

berishda kesak bilan taôsirlashish 

jarayonidan foydalanib aniqlaymiz. Uning 

sxemasi 5-rasmda keltirilgan. Pichoqli 

plastinani diametri mumkin qadar minimal 

qiymatga ega boólishi kerak, chunki 

metalxajimdorligi kamroq boólishi talalab 

etiladi. Shundan kelib chiqib pichoqli 

plastinani diametrini aniqlashda uning 

minimal radiusini aniqlash talab etiladi. 

Sxemadan (4-rasm) foydalanib 

plastinaning diametri radiusini quyidagi 

tenglik bilan ifodalaymiz 

                 

,)cos1()cos1( 211min hhrhr ʢ -++=-- dd
                             (1) 

bunda rk ï kesakning radiusi, m; h1 

ï Pichoqli plastinaning tuproqqa botish 

chuqurligi, m; h2 ïkesakning tuproqqa 

botish chuqurligi, m; ŭ ï Pichoqli 

plastinaning tuproq tayanch nuqtasidan 

kesakning birinchi kontakt nuqtasigacha 

boólgan yoyi orasidagi burchak, grad. 

 
4-rasm. Pichoqli plastinani  diametrini aniqlash sxemasi 

 

 (1) ifodadan quyidagi natijaga ega 

boólamiz 

d

d

cos1

)cos1( 21
min

-

-++
=

hhr
r ʢ

,          (2)                        

d

dd

cos1

cos1

2

2

-

+
=ctg    va  ŭ Ò űs + űm  

ekanligini inobatga olib, quyidagiga ega 

boólamiz            

)cos(12

)( 212

min

mʩ

mʩ
ʢ

hh
ctgrr

jj

jj

+-

-
+

+
Ö=    

(3)              

rk  = 50 mm,  h1 = 0,1 mm,  h2 = 10 mm,  

űs = 33
0 

, űm = 48
0
  qiymatlarida Pichoqli 

plastinaning kichik radiusi 175.23 mm ga 

teng boóladi. 5-rasmda tuproq 

maydalagichning radiusini ishlov berish 

chuqurligiga bogóliqlik grafigi keltirilgan. 
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5-rasm. Tuproq maydalagichning radiusini ishlov berish chuqurligiga bogóliqlik grafigi.

 

Ushbu tuproq maydalagich 

radiusini tanlash gafigidan koórinib 

turibdiki ish organning tuproqqa botish 

chuqurligi ortishi uning radiusini ham 

ortishi bilan izoxlash mumkin.  

Xulosa. 

Taklif etilayotgan mashinaning 

birinchi qatorida yumshatgich ish organlari 

joylashganini inobatga olgan holda tuproq 

mashdalagichning kichik diametri 

dp=2Ŀrp=2Ŀ175.23=350.46 ni tashkil 

etmoqda. 

 

Foydalanilgan adabiyotlar 

1. Shoumarova M.,  Abdillaev T. 

Qishloq xoójaligi mashinalari.ï Toshkent: 

Oóqituvchi nashriyoti-Matbaa ijodiy uyi, 

2018. - B. 572 bet. 

2. Abdimominov I. Yerlarga ekish 

oldidan ishlov berishda qoóllaniladigan 

kombinasiyalashgan mashina 

yumshatkichlarining turini tanlash va 

parametrlarini asoslash: Diss.  ...  PhD. ï 

Gulbahor, 2022. ï 123 b. 

3. 

https://www.agrobase.ru/catalog/ʤachiner

y/ʤachinery_e7b46b2d-2499-4986-ab0d-

98bba90a7eb6 

 

 

4. ʇʝʪʨʦʚʝʮ ɺ.ʈ. ʂʦʤʙʠʥʠʨʦʚʘʥʥʳʝ 

ʘʛʨʝʛʘʪʳ ʜʣʷ ʚʦʟʜʝʣʳʚʘʥʠʷ ʟʝʨʥʦʚʳʭ 

ʢʫʣʴʪʫʨ // ʊʨʘʢʪʦʨʳ ʠ ʩʝʣʴʭʦʟʤʘʰʠʥʳ, 

2009, ˉ10. ï ʉ. 7-8.  

5. ʂʣʦʯʢʦʚ ɸ. ɺ. ʠ ʜʨ. ʄʘʰʠʥʳ ʜʣʷ 

ʜʦʧʦʣʥʠʪʝʣʴʥʦʡ ʦʙʨʘʙʦʪʢʠ ʧʦʯʚʳ ï 

ɻʦʨʢʠ: ɹɻʉʍɸ, 2016. ï 24 ʩ.  

6. ʉʦʭʪ ʂ.ɸ., ʊʨʫʙʠʣʠʥ ɽ.ʀ., 

ʂʦʥʦʚʘʣʦʚ ɺ.ʀ. ɼʠʩʢʦʚʳʝ ʙʦʨʦʥʳ ʠ 

ʣʫʱʠʣʴʥʠʢʠ. ï ʂʨʘʩʥʦʜʘʨ, 2014.ï165 ʩ. 

7. ʕʨʛʘʰʝʚ ʄ.ʄ., ʕʰʤʘʪʦʚʘ ɻ.פ. 

ʂʦʤʙʠʥatsiʷʣʘʰʛʘʥ ʤʘʰʠʥʘʣʘʨ 

ʪʘʨʢʠʙʠʜʘ ץ˄ʣʣʘʥʠʣʘʜʠʛʘʥ 

 ʦʥʘסʣʠʣʠ. ʌʘʨ״ʘʣʪʘʢʤʦʣʘʣʘʨʥʠʥʛ ʪʘס

ʧʦʣʠʪʝʭʥʠʢʘ ʠʥʩʪʠʪʫʪʠ ʠʣʤʠʡ-ʪʝʭʥʠʢʘ 

ʞʫʨʥʘʣ. 2022, T.26, ˉ2. ïɹ. 183-187. 

8. ʊ.ʉ.ʍʫʜʦʡʙʝʨʜʠʝʚ,  ɸ.ʅ.ʍʫʜʦʸʨʦʚ 

ɼ.ʀ. ʈʫʩʪʘʤʦʚʘ, ɸ.ʄ.ɸʙʜʫʤʘʥʥʦʧʦʚ. 

ʗʥʛʠ ʘʛʨʝʛʘʪʥʠʥʛ ʪʫʟʠʣʠʰʠ ʚʘ ʫʥʠʥʛ 

ʠʥʪʝʥʩʠʚ ʙʦסʜʦʨʯʠʣʠʢʜʘ ʠʰʣʘʪʠʣʠʰʠ.] 

ʊʦʰʢʝʥʪ. 2018. ɸGRO ILM 3[53]SON, 

ɹ. 105-106 

9. ʊ.ʉ.ʍʫʜʦʡʙʝʨʜʠʝʚ, ɸ.ʅ.ʍʫʜʦʸʨʦʚ, 

ɹ.ʅ.ʊʫʨʩʫʥʦʚ, ɹ.ʈ.ɹʦʣʪʘʙʦʝʚ, 

ɸ.ʄ.ɸʙʜʫʤʘʥʥʦʧʦʚ. ɹʦסʜʦʨʯʠʣʠʢʜʘ 

ʢ˄ʯʘʪʣʘʨ ץʘʪʦʨ ʦʨʘʣʘʨʠʛʘ ʠʰʣʦʚ 

ʙʝʨʠʰʥʠʥʛ ʷʥʛʠ ʪʝʭʥʦʣʦʛʠʷʩʠ.// 

ʊʦʰʢʝʥʪ. 2019.  ñIrrigatsiya va 

melioratsiyaò ˉ1(15). ɹ.47-51.

   

  

https://www.agrobase.ru/catalog/machinery/machinery_e7b46b2d-2499-4986-ab0d-98bba90a7eb6
https://www.agrobase.ru/catalog/machinery/machinery_e7b46b2d-2499-4986-ab0d-98bba90a7eb6
https://www.agrobase.ru/catalog/machinery/machinery_e7b46b2d-2499-4986-ab0d-98bba90a7eb6


 
 

48 
 

J
IZ

P
I 

X
A

B
A

R
N

O
M

A
S

I 

2025-yil Ѕ2  
ISSN: 3060-4966 

JIZPI XABARNOMASI  

 

 

UDK629.33 

PROGRAM-BASED CASE DETECTION AND WARNING SYSTEM  

 

Valiev Muhammadali Komiljon oógóli 

Andijan State Technical Institute 

E-mail: valiyevalimuhammad@gmail.com 

 

Sobirov Bekzodbek Akhmadjonovich 

Andijan State Technical Institute 

E-mail: bekzod.xush@gmail.com 

 

Avtomobillarga boᾶlgan talabning ortishi transport xavflarining koópayishiga olib 

kelmoqda va bu esa yoᾶl-transport hodisalarining koópayishiga sabab boólmoqda. Yoᾶl-

transport hodisalarida omon qolish ehtimolini oshirish uchun tez yordam xizmatining yetib 

borish vaqtini qisqartirish muhim ahamiyatga ega. Biroq bu hali ham dolzarb va murakkab 

vazifa boᾶlib qolmoqda. Ushbu maqolada sunôiy intellekt va chuqur oᾶrganish algoritmlaridan 

foydalangan holda, kuzatuv kamerasi (CCTV) tasvirlari orqali yoᾶl-transport hodisalarini 

avtomatik aniqlovchi kompyuter koórish tizimi taqdim etiladi. 

Kalit soózlar:  Kompyuter koórish, chuqur oórganish, neyron tarmoq, CNN 

klassifikatori, SMTP protokoli. 

 ʈʘʩʪʫʱʠʡ ʩʧʨʦʩ ʥʘ ʘʚʪʦʤʦʙʠʣʠ ʫʚʝʣʠʯʠʣ ʦʧʘʩʥʦʩʪʴ ʜʦʨʦʞʥʦʛʦ ʜʚʠʞʝʥʠʷ, ʯʪʦ 

ʧʨʠʚʝʣʦ ʢ ʙʦʣʴʰʝʤʫ ʢʦʣʠʯʝʩʪʚʫ ʜʦʨʦʞʥʦ-ʪʨʘʥʩʧʦʨʪʥʳʭ ʧʨʦʠʩʰʝʩʪʚʠʡ. ʉʦʢʨʘʱʝʥʠʝ 

ʚʨʝʤʝʥʠ ʨʝʘʛʠʨʦʚʘʥʠʷ ʥʘ ʯʨʝʟʚʳʯʘʡʥʳʝ ʩʠʪʫʘʮʠʠ ʠʤʝʝʪ ʚʘʞʥʦʝ ʟʥʘʯʝʥʠʝ ʜʣʷ 

ʧʦʚʳʰʝʥʠʷ ʚʝʨʦʷʪʥʦʩʪʠ ʚʳʞʠʚʘʥʠʷ ʚ ʜʦʨʦʞʥʦ-ʪʨʘʥʩʧʦʨʪʥʳʭ ʧʨʦʠʩʰʝʩʪʚʠʷʭ. ʆʜʥʘʢʦ 

ʵʪʦ ʦʩʪʘʝʪʩʷ ʩʣʦʞʥʦʡ ʟʘʜʘʯʝʡ. ɺ ʵʪʦʡ ʩʪʘʪʴʝ ʧʨʝʜʩʪʘʚʣʝʥʘ ʩʠʩʪʝʤʘ ʥʘ ʦʩʥʦʚʝ 

ʢʦʤʧʴʶʪʝʨʥʦʛʦ ʟʨʝʥʠʷ, ʢʦʪʦʨʘʷ ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʦʙʥʘʨʫʞʠʚʘʝʪ ʜʦʨʦʞʥʦ-ʪʨʘʥʩʧʦʨʪʥʳʝ 

ʧʨʦʠʩʰʝʩʪʚʠʷ ʥʘ ʟʘʧʠʩʷʭ ʚʠʜʝʦʥʘʙʣʶʜʝʥʠʷ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʘʣʛʦʨʠʪʤʦʚ ʤʘʰʠʥʥʦʛʦ 

ʦʙʫʯʝʥʠʷ ʠ ʛʣʫʙʦʢʦʛʦ ʦʙʫʯʝʥʠʷ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʂʦʤʧʴʶʪʝʨʥʦʝ ʟʨʝʥʠʝ, ɻʣʫʙʦʢʦʝ ʦʙʫʯʝʥʠʝ, ʅʝʡʨʦʥʥʘʷ ʩʝʪʴ, 

ʂʣʘʩʩʠʬʠʢʘʪʦʨ CNN, ʇʨʦʪʦʢʦʣ SMTP 

Increasing automobile demand has increased traffic hazards, leading to more road 

accidents. Reducing emergency response time is essential to increase survival probability in 

road accidents. It remains, however, a challenging task. This paper presents a computer 

vision based system that automatically detects road accidents from CCTV footage using 

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 

suffer non-fatal injuries, with many 

incurring a disability as a result of their 

injury [8]. With the increase in population 

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. 

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 

traffic accident detection. One of the most 

common methods is video surveillance. 

Video cameras can be placed at 

intersections or other areas with 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 over-speeding 

cars [3]ï[5] , many lives are 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 

real-time feedback to spontaneous events.  

The field of vehicular accident 

detection has become one of the most 

prevalent uses of computer vision [7] to 

provide first-aid on time, 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 intersections and 

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 focuses 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 organized 

as: Section II portrays various methods 

proposed for accident detection. Section 

III depicts the short description of the 

proposed accident detection framework. 

Further, Section IV addresses the methods 

used in CNN model for activation and 

optimization. Analysis of the model is 

briefed in Section V. The results are 

discussed in Section VI and conclusion is 

elucidated in Section VII.  

 Related works   

 A. IoT-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 microcontroller with Wi-Fi 

module, gas detection sensor, gyroscope 

sensor, IR sensor, etc. The alerting system 

is based on an application which notifies 

the emergency services with the live 

location of the accident.  

B. Car crash detection using 

ensemble deep learning and multimodal 

data from dashboard cameras  

 In 2021, Jae Gyeong Choi et al. 

proposed a car crash detection system, 

which is based on multiple classifiers that 

use both video and audio data from 

dashboard cameras, and is validated using 

a comparison with single classifiers that 

use video data or audio data only. Car 

accident YouTube clips are used to 

validate this research. The experimental 

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 

emergency road call service that 

recognizes traffic accidents automatically 

and allows immediate rescue after 

transmission to emergency recovery 

agencies.  

C. Methodology and 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 behavior 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 classification, dangerous 

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 process 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 behaviour of 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 degree of the 

target by comprehensively analyzing the 

targetôs position, horizontal and vertical 

distance, speed of the vehicle, and the time 

of the collision. The proposed system can 

issue early warning prompt information to 

the driver in time and avoid collision 

accidents.  
Short description on accident 

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 

machine-learning techniques and gives 

more accurate results. The proposed 

framework comprises certain phases 

namely: image/video preprocessing, 

accident detection (CNN model) and alert 

system. A. Video/ Image Pre-processing:  

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 

allows the 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 colors.  

 
Fig 1: CNN architecture  
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There are various smart pre-trained 

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 internal 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 

images that represent different types of 

accidents, such as collisions, pedestrians 

being hit, or vehicles overturning. The 

algorithm is then able to recognize these 

patterns when presented with real-time 

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 the exact time and 

location of the accident.  

 

 
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 the 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 Linear 

Unit)  

The trendy activation function in 

neural networks is the ReLu function, 

which is a piecewise function. This 

function is used for activation in the 

convolution layers and the dense layers. 

From the curve of this function, this 

function will force the 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 ReLu 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 (0, 

x)   

2. Softmax Function  

The softmax is used 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 
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range of values between 0 and 1, with the 

sum of the probabilities being equal to 1. 

The Softmax function [6] is computed 

using the relationship:  

 
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 

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 algorithm uses 

two parameters of decay, momentum as 

well as adaptive learning rates, which 

regulates the rate of decay of these 

calibrated moving averages [8].  

The mathematical formulation is 

shown in Eqs. 

 
Analysis of the accident 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 

to testing the performance of the accident 

detection model, the accuracy formula was 

used as follows:  

 
Where True Positive (TP) denotes 

the number of real positives among the 

predicted positives, and True Negative 

(TN) denotes the number of real negatives 

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. 

Therefore, accuracy denotes the 

proportion of images classified correctly 

by CNN among all images [3]. 

 
Fig 3: Training and validation accuracy  
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B. Loss function  

In the proposed model Sparse 

Categorical Cross-entropy is used as a loss 

function. It computes the cross entropy 

loss between the labels and predictions. 

Use this cross entropy loss function when  

 

 

there is two or more label classes fig 4. 

We expect labels to be provided as 

integers. The mathematical formula is [4] :  

  

  
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 case ,the accident probability is  

 

 

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 accidents like 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  
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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 trade-off between accuracy 

and speed. While a highly accurate CNN 

model may detect accidents more reliably, 

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 how 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 oóziboy oógóli  

assistent oóqituvchi 

 

Yuldasheva Muhayyo Alimboyevna 

 assistent oóqituvchi 

 

Qadirov Islom Rayimbergan oógóli  

assistent oóqituvchi 

Abu Rayhon Beruniy nomidagi Urganch davlat universiteti 

 

Ushbu maqolada rotatsion ishchi organini ramada joylashish sxemasini tahlil qilish 

boóyicha tadqiqot natijalari keltirilgan. Unda rotatsion ishchi organni seksiyasiyada 

joylashishi va ish koᾶrsatkichlariga taᾷsiri aniqlangan. Shuningdek, maqolada  kultivatorning 

aylanadigan ishchi organi uchun keng qamrovli matematik model ishlab chiqilgan boólib 

yerga ishlov berish sifati va ish barqarorligini optimallashtirishga qaratilgan. Dinamik 

parametrlarni birlashtirgan holda, model aylanadigan kultivatorlarni loyihalash va qoóllash 

uchun asos yaratadi. Eksperimental maôlumotlar bilan tekshirish modelning tuproqqa ishlov 

berish sifati va energiya samaradorligini aniq bashorat qilish qobiliyatini koórsatadi. Ushbu 

tadqiqot yuqori samarali aylanma kultivatorlarni loyihalash, pichoq geometriyasi va ish 

sharoitlarini optimallashtirish orqali energiya sarfini kamaytirish uchun qimmatli 

tushunchalarni taqdim etadi. 

Kalit soózlar: rotatsion kultivatorlar, rama, joylashish sxemasi, tuproqqa ishlov 

berish, energiya samaradorligi, matematik modellashtirish, pichoq geometriyasini 

optimallashtirish, tuproq degratsiyasi, unumdorlikni saqlash, qishloq xoójaligi barqarorligi.  

ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʧʦʩʚʷʱʝʥʥʦʛʦ ʘʥʘʣʠʟʫ 

ʩʭʝʤʳ ʨʘʩʧʦʣʦʞʝʥʠʷ ʨʦʪʘʮʠʦʥʥʦʛʦ ʨʘʙʦʯʝʛʦ ʦʨʛʘʥʘ ʚ ʨʘʤʝ. ʀʟʫʯʘʝʪʩʷ 

ʧʦʟʠʮʠʦʥʠʨʦʚʘʥʠʝ ʨʦʪʘʮʠʦʥʥʦʛʦ ʨʘʙʦʯʝʛʦ ʦʨʛʘʥʘ ʚ ʧʦʧʝʨʝʯʥʦʤ ʩʝʯʝʥʠʠ ʠ ʝʛʦ ʚʣʠʷʥʠʝ 

ʥʘ ʧʦʢʘʟʘʪʝʣʠ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ. ʂʨʦʤʝ ʪʦʛʦ, ʚ ʩʪʘʪʴʝ ʨʘʟʨʘʙʦʪʘʥʘ ʢʦʤʧʣʝʢʩʥʘʷ 

ʤʘʪʝʤʘʪʠʯʝʩʢʘʷ ʤʦʜʝʣʴ ʚʨʘʱʘʶʱʝʛʦʩʷ ʨʘʙʦʯʝʛʦ ʦʨʛʘʥʘ ʢʫʣʴʪʠʚʘʪʦʨʘ, ʥʘʧʨʘʚʣʝʥʥʘʷ ʥʘ 

ʦʧʪʠʤʠʟʘʮʠʶ ʢʘʯʝʩʪʚʘ ʦʙʨʘʙʦʪʢʠ ʧʦʯʚʳ ʠ ʫʩʪʦʡʯʠʚʦʩʪʠ ʨʘʙʦʪʳ. ʀʥʪʝʛʨʠʨʫʷ 

ʜʠʥʘʤʠʯʝʩʢʠʝ ʧʘʨʘʤʝʪʨʳ, ʤʦʜʝʣʴ ʩʦʟʜʘʝʪ ʦʩʥʦʚʫ ʜʣʷ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʠ ʧʨʠʤʝʥʝʥʠʷ 

ʨʦʪʘʮʠʦʥʥʳʭ ʢʫʣʴʪʠʚʘʪʦʨʦʚ. ʕʢʩʧʝʨʠʤʝʥʪʘʣʴʥʘʷ ʧʨʦʚʝʨʢʘ ʜʘʥʥʳʭ ʧʦʜʪʚʝʨʞʜʘʝʪ 

ʩʧʦʩʦʙʥʦʩʪʴ ʤʦʜʝʣʠ ʪʦʯʥʦ ʧʨʦʛʥʦʟʠʨʦʚʘʪʴ ʢʘʯʝʩʪʚʦ ʦʙʨʘʙʦʪʢʠ ʧʦʯʚʳ ʠ 

ʵʥʝʨʛʦʵʬʬʝʢʪʠʚʥʦʩʪʴ. ɼʘʥʥʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʮʝʥʥʳʝ ʩʚʝʜʝʥʠʷ ʜʣʷ 

ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʚʳʩʦʢʦʵʬʬʝʢʪʠʚʥʳʭ ʨʦʪʘʮʠʦʥʥʳʭ ʢʫʣʴʪʠʚʘʪʦʨʦʚ, ʦʧʪʠʤʠʟʘʮʠʠ 

ʛʝʦʤʝʪʨʠʠ ʣʦʧʘʩʪʝʡ ʠ ʩʥʠʞʝʥʠʷ ʵʥʝʨʛʦʧʦʪʨʝʙʣʝʥʠʷ ʟʘ ʩʯʝʪ ʫʣʫʯʰʝʥʠʷ ʨʘʙʦʯʠʭ 

ʫʩʣʦʚʠʡ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʈʦʪʘʮʠʦʥʥʳʝ ʢʫʣʴʪʠʚʘʪʦʨʳ, ʨʘʤʘ, ʩʭʝʤʘ ʨʘʩʧʦʣʦʞʝʥʠʷ, 

ʦʙʨʘʙʦʪʢʘ ʧʦʯʚʳ, ʵʥʝʨʛʦʵʬʬʝʢʪʠʚʥʦʩʪʴ, ʤʘʪʝʤʘʪʠʯʝʩʢʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ, ʦʧʪʠʤʠʟʘʮʠʷ 

ʛʝʦʤʝʪʨʠʠ ʣʦʧʘʩʪʝʡ, ʘʵʨʘʮʠʷ ʧʦʯʚʳ, ʩʦʭʨʘʥʝʥʠʝ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ,  ʫʩʪʦʡʯʠʚʦʩʪʴ 

ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ 

This article presents the results of a study analyzing the arrangement scheme of a 

rotational working organ in a frame. It examines the positioning of the rotational working 

organ in the cross-section 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 tillage 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 modelôs ability to accurately 

predict tillage quality and energy efficiency. This research provides valuable insights for 

designing high-efficiency rotary cultivators, optimizing blade geometry, and reducing energy 

consumption through improved working conditions. 

Key words: Rotary cultivators, frame, arrangement scheme, soil tillage, energy 

efficiency, mathematical modeling, blade geometry optimization, soil aeration, productivity 

preservation, agricultural sustainability. 

 

Kirish  

KRT4 va KXU-4A kultivatori  

maônaviy eskirgan, 4-qatorli boólgani 

uchun  yuqori quvvatli traktorlarga osib 

ishlatishning samarasi boólmaydi chunki 

traktorning foydali ish koeffitsientidan 

toóliq foydalanilmagani uchun yonilgói 

sarfining koópayib ketishiga va traktor 

góildiraklari bilan dala yuzasining 

zichlanishiga, bu esa xosildorlikning 

pasayishiga olib kelmoqda. Tuproqning 

maydalanishi  namlikning maqbul 

qiymatlarida 16-18% oótkazilganda xam  

agrotexnika  talablariga toóliq javob 

bermaydi. Bundan tashqari yana shuni 

aytish lozimki, qatorlar orasi 90 sm 

boólganda 10 tagacha turli ishchi 

organlarni oórnatish orqali ishlov beriladi 

bu esa metallhajmdorlik  va energiya-

xajmdorlikning ortishiga  olib kelmoqda 

[1]. 

 

 
1-rasm. Kultivator ishchi qismlarini 90 sm qator oraligóiga joylashtirish shabloni 
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 Muhokama va Natijalar  

Ushbu (2-rasm) kultivator [2]  

konstruktsiyasi tahlil qilinganda bir qancha 

texnologik va konstruktiv kamchiliklar 

aniqlandi. Eng avvalo, ishchi organlarning 

chuqurliklari bir xil emas (30 mm dan 90 

mm gacha farqlanadi), bu esa yer sathining 

notekis ishlanishiga, ayrim joylarda tuproq 

yetarlicha chuqur ishlanmasligiga sabab 

boóladi. Yerning teng ishlanishi uchun 

ishchi organlar bir xil chuqurlikda 

harakatlanishi lozim. 

 

 
2-rasm. 90 sm boólgan qator oraligóiga rotatsion yulduzcha, oótoqlovchi va 

chuqur yumshatuvchi tishlarni joylashtirish  

 

Bundan tashqari, ishchi organlarning 

joylashuvi simmetrik emas va ular 

orasidagi masofalar (105 mm, 120ï150 

mm) doimiy emas. Bu holat kultivatorning 

harakatida tortish kuchining notekis 

taqsimlanishiga va traktorning yonlama 

ogóishiga olib kelishi mumkin. Ayniqsa 

markaziy qismda joylashgan ishchi 

organlar bilan yon tomondagi organlar 

oórtasidagi oraliqning tengsizligi 

unumdorlikni pasaytiradi hamda yerning 

bir xil chuqurlikda ishlanmasligiga sabab 

boóladi. 

Shuningdek, ayrim ishchi organlar juda 

yaqin joylashgani bois, tuproqning ishchi 

organlar orasida tiqilib qolishi xavfi 

mavjud. Bu holat ish jarayonida 

kultivatorning tez-tez tozalanishini talab 

qiladi va natijada ishlov samaradorligi 

pasayadi. Pichoq burchaklari ham aniq 

koórsatilmagan boólib, ularning tuproqga 

nisbatan notoógóri oórnatilishi energiya 

sarfini oshiradi va sifatli ishlov berilishiga 

toósqinlik qiladi. 

Xulosa qilib aytganda, kultivatorning 

mazkur konstruksiyasi bir qator muhim 

texnologik talablarga javob bermaydi. 

Ishchi organlarning chuqurliklari, 

masofalari va burchaklari qayta koórib 

chiqilishi, ularning joylashuvi esa 

simmetrik tarzda optimallashtirilishi 

lozim. Bu esa texnika unumdorligini 

oshiradi va yerga sifatli ishlov berishni 

taôminlaydi. Quyidagi (3-rasm) kultivator 

[2] konstruksiyasini tahlil qilish natijasida 

bir qator muhim kamchiliklar aniqlandi. 

Avvalo, ishchi organlarning joylashuvi 

notoógóri tanlangan boólib, ular orasidagi 

masofalar (20ï30 mm, 90ï120 mm, 130ï

145 mm) bir xil emas. Bu esa yer sathining 

notekis ishlanishiga va unumdorlikning 

pasayishiga olib keladi. Bundan tashqari, 
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baôzi ishchi organlar juda keskin burchak 

ostida oórnatilgan boólib, bu holat 

traktorning energiya sarfini oshiradi hamda 

yerning optimal agódarilmasligiga sabab 

boóladi. 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 boólgan qator oraligóiga sferik disk, oótoqlovchi va chuqur 

yumshatuvchi tishlarni joylashtirish  

 

Markaziy tirgovichga nisbatan 

ishchi organlarning simmetrik 

joylashtirilmaganligi ham tortish 

kuchining notekis taqsimlanishiga olib 

keladi va bu holat traktorning barqaror 

harakatiga salbiy taôsir koórsatadi. 

Qovurgóalar va yon yordamchi ishchi 

organlar orasidagi masofa ham bir xil 

emas, bu esa ayrim joylarning toóliq 

ishlanmasligiga olib keladi. Shuningdek, 

ishchi organlar orasida tuproqning tiqilib 

qolish xavfi mavjud boólib, bu umumiy 

ishlov sifatini pasaytiradi.Umuman 

olganda, mazkur kultivator 

konstruktsiyasida ishchi organlarning 

joylashuvi, chuqurliklari va oózaro 

masofalari texnologik talablarga toóliq 

javob bermaydi hamda unumdorlikka 

salbiy taôsir koórsatadi. Shu bois, ushbu 

kamchiliklarni bartaraf etish uchun 

konstruktiv oózgarishlar kiritilishi lozim. 

Mazkur (4-rasm) kultivator [2]  

konstruksiyasi tahlil qilinganda bir nechta 

muhim kamchiliklar aniqlandi. Eng 

avvalo, ishchi organlar (tishli pichoqlar) 

chuqurlik boóyicha teng joylashtirilmagan, 

bu esa yerning bir xilda ishlanmasligini va 

baôzi qatlamlarning yetarlicha 

yumshatilmasligini keltirib chiqaradi. 

Chuqurliklarning farqli boólishi (40 mm 

dan 160 mm gacha) yer tekisligining 

buzilishiga, shuningdek, texnika 

barqarorligining kamayishiga olib keladi. 

Shuningdek, ishchi organlarning 

joylashuvi simmetrik boólmagan. Yon 

tarafdagi tishlar 250 mm, baôzilari esa 200 

mm oraligóida joylashtirilgan boólib, bu 

ularning tuproqqa bir xil taôsir 

koórsatmasligiga sabab boóladi. Bu holat 

kultivator harakatining ogóishiga, 

traktorning yonlama siljishiga va 

unumdorlikning pasayishiga olib keladi. 

Bundan tashqari, ishchi organlar orasidagi 

masofalar juda katta (ayrim joylarda 250 

mm gacha), bu esa tuproq qatlamining 

toóliq qamrab olinmasligiga va baôzi 

joylarning ishlovsiz qolishiga sabab 

boóladi. 
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4-rasm. 90 sm boólgan qator oraligóiga pogóanalab yumshatish sxemasi 

 

Markaziy qismda joylashgan ishchi 

organlar bilan yon tomonlardagi organlar 

oórtasidagi masofa keskin farqlanadi, bu 

esa tortish kuchining notekis 

taqsimlanishiga olib keladi. Shuningdek, 

ishchi organlar orasidagi bir xil boólmagan 

masofalar natijasida tuproqda tiqilinch 

yoki ortiqcha boóshliqlar hosil boólishi 

mumkin. 

Xulosa qilib aytganda, mazkur 

kultivator konstruksiyasida ishchi 

organlarning chuqurliklari, joylashuvi va 

masofalaridagi nomuvofiqliklar samarali 

va sifatli yer ishlovini taôminlashga 

toósqinlik qiladi. Bu kamchiliklarni 

bartaraf etish uchun ishchi organlar 

simmetrik, bir xil chuqurlikda va optimal 

masofalarda joylashtirilishi lozim. 

Koópchilik oótkazilgan ilmiy-

tadqiqotlar natijasi tuproqqa ishlov berish 

uchun eng istiqbolli qishloq xoójaligi 

mashinalariga rotatsion ishchi organlar 

bilan jihozlangan tuproqqa ishlov berish 

mashinalari ekanligini tasdiqladi [3]. Bu 

agregatlarning passiv ishchi organlar bilan 

jihozlangan agregatlarga nisbatan asosiy 

afzalligi shundaki, ular kamroq energiya 

talab qiladi. Bunga rotor koórinishidagi 

ishchi organlar tuproq qatlamini kesib yoki 

uzib olinish jarayoni bilan taôminlash 

orqali erishiladi. Bundan tashqari, 

konstruksiyasining soddaligi, metall kam 

ishlatilishi, chopiq agregati harakat 

tezligining yuqori ekanligi va ushbu 

turdagi rotatsion ishchi organlar bilan 

jihozlangan mashinaning ish 

unumdorligining yuqori ekanligini 

taôkidlash mumkin. 

Rotatsion ishchi organlar bilan 

jihozlangan mashinalar qishloq xoójaligida 

yuqori tezlikda (15 km/soatgacha yoki 

undan yuqori), ishlashga qodir, bu koóproq 

hozirgi zamonaviy yuqori tezlik va 

quvvatga ega boólgan traktorlar 

energiyasidan toóliq foydalanish 

imkoniyatini beradi, shuningdek, 

mavjudlariga nisbatan kam energiya 

sarflaydi, soddaligi, ishonchliligi va ishchi 

organlarining chidamliligi yuqori. 

Rotatsion ishchi organlar tomonidan 

tuproqning uvalanishi va deformatsiyasi 

intensivligi asosan ularning harakat 

traektoriyalarining turiga qarab 

belgilanadi. 

Shunday qilib, qishloq xoójaligi 

ekinlarini yetishtirishda energiya tejovchi 

texnologiyalarga oótish sharoitida qator 

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 bilan birga, minimal energiya sarfi 

bilan tuproqni agrotexnika talablari 

darajasida yuqori sifatli parchalanishi va 

mulchalanishini taôminlaydigan rotatsion 

ishchi organlarni yaratish kerak. 

Qishloq xoójaligi ekinlari qator 

oralariga ishlov berish sifatini oshirish 

usullaridan biri rotatsion turdagi ish 

organlar bilan jihozlangan chopiq 

kultivatordan foydalanish hisoblanadi. 

Dastlabki tadqiqotlar shuni koórsatdiki, 

bunday ish organlar tuproqni parchashga 

qoóyilgan agrotexnika talablariga javob 

beradi, tuproqni yuqori sifatli maydalaydi 

va begona oótlarni yoóqotadi. Ayniqsa, 

ogóir soz va torfli tuproqlarda qator 

oraligóiga ishlov berishi samarali. 

Rotatsion ish organlari bilan 

jihozlangan tuproqqa ishlov berish 

mashinalarida ishchi organlarning 

tortishga qarshiligi passiv ishchi organlar 

bilan jihozlangan tuproqqa ishlov berish 

mashinalariga qaraganda sezilarli darajada 

kam. 

Respublikamizda ilgari bajarilgan 

tadqiqotlar natijalaridan kelib chiqqan 

holda shuni aytish mumkinki, yuqorida 

koórsatib oótilgan kamchiliklarni qishloq 

xoójaligi ekinlari qator oralariga ishlov 

berishda tuproqni barcha texnologik 

jarayonlar (tuproqni kerakli chuqurlikka 

yumshatish, ishlov berilgan qatlamni talab 

darajasida maydalash, begona oótlarni 

yoóqotish va pastki nam qatlamni yuqoriga 

chiqarmasdan) bajaradigan ishchi 

organlarni ishlab chiqish yoóli bilan 

bartaraf etilishi mumkin. Qator oralariga 

ishlov berishda bunday ishchi organlarni 

qoóllash agregatlarni tortishga boólgan 

qarshiligini kamaytirish hisobiga yoqilgói 

sarfini kamaytirish bilan birga ish unumini 

oshirish, tuproqqa ishlov berish sifatini 

yaxshilash hamda unda toóplangan 

namlikni saqlab qolish, qishloq xoójalik 

ekinlari hosilini oóz vaqtida yigóishtirib 

olish imkoniyatini beradi. 

Koóp yillik amaliyot shuni 

koórsatadiki, paxta qator oralarini ishlov 

berishda mavjud ishchi organlar bilan 

talablar qoniqarsiz bajariladi, tuproqni 

kerakli darajada maydalash 

taôminlanmaydi. Koóplab tadqiqotlar shuni 

koórsatdiki, tuproqqa ishlov berish uchun 

istiqbolli mashinalar rotatsion ishchi 

organlar bilan jihozlangan asboblar 

hisoblanadi. Ularning passiv ishchi 

organlar bilan solishtirganda asosiy 

afzalligi shundaki, ular kamroq energiya 

talab qiladi. Bu rotatsion ishchi organlar 

tomonidan tuproq qatlamini sirgóalib 

kesish jarayoni orqali erishiladi. 

Shuningdek, konstruksiyaning soddaligi, 

kichik metall isteômoli va ushbu turdagi 

rotatsion ishchi organlarning yuqori 

unumdorligini ajratib koórsatish mumkin. 

Eng oddiy qator orasiga ishlov 

berish agregati - bu reaktiv ishchi 

organlarga ega agregat (5-rasm), bu erda 

ishchi organlarning aylanishi tuproq 

qarshiligi taôsirida sodir boóladi. 

Ishlov berish ishlov berish agregati 

konstruksiyalarini tahlil qilish shuni 

koórsatdiki, paxta oralarini rotatsion ishchi 

organlar bilan ishlov berish va rotatsion 

ishchi organ oldiga oórnatilgan ploskrezni 

oóz ichiga olgan ishlov berish ishlov berish 

agregati konstruksiyasi varianti yuqori 

sifatli ishlov berish ishlov berishni 

taôminlash imkonini beradi. 

Mexanizmga qarab, eng keng 

tarqalgan aylanuvchi ishchi elementlar faol 

va passiv deb ajratilishi mumkin. 

Traktorning kardan valigi aylanuvchi 

ishchi elementlarni harakatga keltiradi. 

Traktor tezligi aylanuvchi ishchi 

elementlarning passivlik darajasini 

belgilaydi. Koóplab yillik amaliy tajriba 

shuni koórsatadiki, hozirgi ishlatilayotgan 

tanasi tegishli tuproqni tayyorlashni 

taôminlamaydi va paxta qatorlari uchun 

talablarni bajarishga javob bermaydi. 

Koóplab tadqiqotlar shuni koórsatadiki, 

aylanma yer ishlov berish birligi eng ilgóor 

tuproqni ishlov berish vositasidir. 

Aylanadigan ishchi elementlarga ega yana 

bir oddiy mexanizm esa oraliq qatorni 

oózgartiruvchi kultivator hisoblanadi. 

Qishloq xoójaligini 

mexanizatsiyalash ilmiy-tadqiqot 

institutida loyixalangan yangi kultivator 
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agregati (5-rasm) konstruksiyasi tahlili 

shuni koórsatdiki, góoóza qator oralarini 

aylanma ishchi elementi oldiga tekis 

kesgich oórnatilgan komplektda aylanma 

ishchi element yordamida qayta ishlashdan 

iborat boólgan konstruktiv variant 

qatorlararo ishlov berishning yuqori 

sifatiga erishish imkonini beradi [4]. 

 

 
5-rasm. Taklif etilayotgan qator orali góini ishlov beruvchi agregatning konstruktiv va 

texnologik sxemasi 

1 ï Traktor; 2 ï Kultivator ramasi; 3 ï Avtomatik ilash moslamasi; 4 ï Parallelogramma 

bogólovchi mexanizm; 5 ï Aylanuvchi ishlov beruvchi agregat (rotatsion ishlov bloki); 6 ï 

Yassi kesuvchi pichoq 

 
6-rasm. 90 sm boólgan qator oraligóiga rotatsion ishchi organ bilan 

yumshatish sxemasi 

 

Yangi konstruksiyadagi rotatsion 

ish organi bilan jixozlanlan kultivator (6-

rasm) gᾶoᾶza qator oralariga ishlov berish 

uchun moóljallangan boólib, oózining 

samaradorligi va agrotexnik talablar 

asosida ishlab chiqilgan konstruksiyasi 

bilan ajralib turadi. U tuproqni 60ï120 mm 

chuqurlikda bir tekis yumshatadi, bu esa 

ildiz zonasida qulay havo va namlik 

muhitini yaratadi. Ishlov jarayonida ustki 

qatlamni silliq yopib ketadi, natijada 

bugólanish kamayib, tuproq namligi 
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uzoqroq saqlanadi. Bundan tashqari, bu 

kultivator ishlov berib oótgandan soóng 

hosil boóladigan V-shakldagi silliq profil 

suvning ildizlarga chuqur kirib borishini 

taôminlaydi. 

Tuproqni optimal darajada uvalab, 

uni na haddan tashqari maydalaydi va na 

yirik boólaklarga ajratadi ï bu esa nafaqat 

shamol va suv eroziyasidan himoya qiladi, 

balki hosildorlikni ham oshiradi. 

Qurilmaning barqaror va simmetrik 

tuzilishi ishlov sifati va aniqligini 

taôminlaydi, shuningdek, gᾶoᾶza ildizlariga 

zarar yetkazmasdan ehtiyotkorlik bilan 

ishlov beradi. 

Albatta, har qanday texnik vosita 

kabi, ushbu kultivatorda ham kichik texnik 

noqulayliklar uchrashi mumkin. Biroq, 

ular unchalik eôtiborga molik emas va 

umumiy ishlash sifatiga deyarli taôsir 

koórsatmaydi. Shu boisdan, bu kultivator 

amaliyotda ishonchli, tejamkor va 

agrotexnik jihatdan toógóri yechim 

hisoblanadi. 

1-jadval  

Kultivatorlar k oórsatkichlar tahlili  

Koórsatkichlar  

Kultivator  

Yangi 

konstruksiyadagi 

Rotatsion baraban 

Rotatsion 

yulduzchali 
Sferik diskli 

Tuproqni 

yumshatish darajasi 

Bir tekis, optimal 

chuqurlikda (60ï120 

mm) 

Notekis, ayrim joylar 

siqiladi 

Juda chuqur, ildiz 

atrofida beqaror 

Tuproq namligini 

saqlash 

Ustki qatlam 

yopiladi, namlik 

ushlanadi 

Ustki qatlam ochiladi 

Juda koóp 

aralashtirish tufayli 

namlik yoóqoladi 

Bugólanish darajasi 
Past, silliq ustki 

qatlam 

Yuqori, ochiq va 

boósh yuzalar 

Juda yuqori, kesilgan 

qatlamlar 

Hosil boóladigan 

profil  

    

’  ’  ’   

V-shakl, silliq, 

qirralar yopiq 

    

Ờ  Ồ  Ờ   

Notekis, yondan 

ochilgan 

    

Ồ  Ờ  Ồ   

Chuqur, keng, 

silliqlik yoóq 

Tuproq 

strukturasini 

saqlash 

Saqlanadi Buziladi Buziladi 

Gᾶoᾶza ildiziga xavf Minimal Oórta darajada Yuqori 

Tuproq uvalanish 

darajasi 

Optimal ï  

zarrachalar mayin, 

oson uvalanadi  

(ildizlar uchun qulay) 

Nooptimal ï  

yirik kesilgan 

boólaklar, qattiq 

qatlam 

Haddan tashqari 

maydalanish  

(changlanish xavfi, 

eroziyaga moyil) 

 

Xulosa. Qishloq xoójaligini 

mexanizatsiyalash ilmiy-tadqiqot 

institutida loyixalangan yangi 

konstruksiyadagi rotatsion ishchi organli 

kultivator sxemasi shuni koórsatdiki 

kultivator góoóza qator orasiga ishlov 

berishda belgilangan agrotexnik talablarga 

javob beradi, asosan tuproqqa mexanik 

ishlov berishida rotatsion barabanning 

ishlov berish sifati aniqligi  va ish 

barqarorligi boshqa turdagilardan yaxshi. 
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This paper explores the theoretical foundations 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 movement and handling of goods. The study analyzes core logistics principles, 

including systems theory, supply chain integration, and lean logistics, and how they inform 

decision-making processes within these facilities. The coordination of material, information, 

and financial flows, the optimization of resource utilization, and the enhancement of service 

levels are emphasized. The paper provides a structured theoretical base for evaluating and 

improving operational efficiency in logistics infrastructure by outlining key models and 

frameworks, including just-in-time (JIT), total quality management (TQM), and the SCOR 

model. This framework undergirds the formulation of strategic approaches for sustainable 

and adaptive logistics management in increasingly complex and dynamic global markets. 

 Key words: framework, process approach, terminal warehousing,logistics. 

ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʪʝʦʨʝʪʠʯʝʩʢʠʝ ʦʩʥʦʚʳ ʣʦʛʠʩʪʠʯʝʩʢʦʛʦ 

ʤʝʥʝʜʞʤʝʥʪʘ ʧʨʠʤʝʥʠʪʝʣʴʥʦ ʢ ʪʨʘʥʩʧʦʨʪʥʳʤ ʠ ʩʢʣʘʜʩʢʠʤ ʦʙʲʝʢʪʘʤ. ʊʨʘʥʩʧʦʨʪʥʳʝ 

ʩʝʪʠ ʠ ʩʢʣʘʜʩʢʠʝ ʢʦʤʧʣʝʢʩʳ (ʩʢʣʘʜʳ ʠ ʪʝʨʤʠʥʘʣʳ) ʷʚʣʷʶʪʩʷ ʚʘʞʥʝʡʰʠʤʠ 

ʢʦʤʧʦʥʝʥʪʘʤʠ ʩʠʩʪʝʤ ʮʝʧʝʡ ʧʦʩʪʘʚʦʢ, ʩʣʫʞʘʱʠʤʠ ʦʩʥʦʚʦʡ ʜʣʷ ʵʬʬʝʢʪʠʚʥʦʛʦ 

ʧʝʨʝʤʝʱʝʥʠʷ ʠ ʦʙʨʘʙʦʪʢʠ ʪʦʚʘʨʦʚ. ɺ ʠʩʩʣʝʜʦʚʘʥʠʠ ʘʥʘʣʠʟʠʨʫʶʪʩʷ ʦʩʥʦʚʥʳʝ 

ʧʨʠʥʮʠʧʳ ʣʦʛʠʩʪʠʢʠ, ʚʢʣʶʯʘʷ ʪʝʦʨʠʶ ʩʠʩʪʝʤ, ʠʥʪʝʛʨʘʮʠʶ ʮʝʧʝʡ ʧʦʩʪʘʚʦʢ ʠ 

ʙʝʨʝʞʣʠʚʫʶ ʣʦʛʠʩʪʠʢʫ, ʘ ʪʘʢʞʝ ʪʦ, ʢʘʢ ʦʥʠ ʚʣʠʷʶʪ ʥʘ ʧʨʦʮʝʩʩʳ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʡ ʥʘ 

ʵʪʠʭ ʦʙʲʝʢʪʘʭ. ʆʩʦʙʦʝ ʚʥʠʤʘʥʠʝ ʫʜʝʣʷʝʪʩʷ ʢʦʦʨʜʠʥʘʮʠʠ ʤʘʪʝʨʠʘʣʴʥʳʭ, 

ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʠ ʬʠʥʘʥʩʦʚʳʭ ʧʦʪʦʢʦʚ, ʦʧʪʠʤʠʟʘʮʠʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʨʝʩʫʨʩʦʚ ʠ 

ʧʦʚʳʰʝʥʠʶ ʫʨʦʚʥʷ ʩʝʨʚʠʩʘ. ɺ ʩʪʘʪʴʝ ʧʨʝʜʩʪʘʚʣʝʥʘ ʩʪʨʫʢʪʫʨʠʨʦʚʘʥʥʘʷ ʪʝʦʨʝʪʠʯʝʩʢʘʷ 

ʙʘʟʘ ʜʣʷ ʦʮʝʥʢʠ ʠ ʧʦʚʳʰʝʥʠʷ ʦʧʝʨʘʮʠʦʥʥʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʣʦʛʠʩʪʠʯʝʩʢʦʡ 

ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʧʫʪʝʤ ʦʧʠʩʘʥʠʷ ʢʣʶʯʝʚʳʭ ʤʦʜʝʣʝʡ ʠ ʨʘʤʦʢ, ʚʢʣʶʯʘʷ çʪʦʯʥʦ ʚ ʩʨʦʢè 

(JIT), ʧʦʣʥʦʝ ʫʧʨʘʚʣʝʥʠʝ ʢʘʯʝʩʪʚʦʤ (TQM) ʠ ʤʦʜʝʣʴ SCOR. ʕʪʘ ʙʘʟʘ ʩʣʫʞʠʪ ʦʩʥʦʚʦʡ 

ʜʣʷ ʨʘʟʨʘʙʦʪʢʠ ʩʪʨʘʪʝʛʠʯʝʩʢʠʭ ʧʦʜʭʦʜʦʚ ʢ ʫʩʪʦʡʯʠʚʦʤʫ ʠ ʘʜʘʧʪʠʚʥʦʤʫ ʫʧʨʘʚʣʝʥʠʶ 

ʣʦʛʠʩʪʠʢʦʡ ʥʘ ʚʩʝ ʙʦʣʝʝ ʩʣʦʞʥʳʭ ʠ ʜʠʥʘʤʠʯʥʳʭ ʛʣʦʙʘʣʴʥʳʭ ʨʳʥʢʘʭ. 

 ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: cʪʨʫʢʪʫʨʘ, ʧʨʦʮʝʩʩʥʳʡ ʧʦʜʭʦʜ, ʪʝʨʤʠʥʘʣʴʥʦ-ʩʢʣʘʜʩʢʘʷ 

ʜʝʷʪʝʣʴʥʦʩʪʴ, ʣʦʛʠʩʪʠʢʘ. 

  

Introduction  

 In the context of Uzbekistanôs 

integration into the global economy and 

the World Trade Organization (WTO), the 

development of a national logistics 

infrastructure has emerged as a priority of 

the highest order. This infrastructure 

encompasses transport and warehousing 

facilities, which are indispensable 

components. 

 The innovative development of the 

Uzbek economy has necessitated the 

establishment of a contemporary logistics 

system, ensuring the seamless flow of 

goods within the country and in the export-

import sector. In this context, logistics has 

emerged as a pivotal instrument for 

orchestrating the management of material 

and associated information and financial 

flows, thereby influencing a nationôs 
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competitiveness within the global 

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 warehouse 

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 transport 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 

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 modern 

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, 

leading to a reduction 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 excellence [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 cultivate the 

customer market. In this context, the 

establishment of extensive horizontal and 

vertical connections with business entities 

on a long-term basis is paramount. The 

process of establishing long-term 

interactions between a transport and 

warehouse center and enterprises and 

organizations within the technological 

cycle is also founded on a logistic 

approach and is referred to as logistics 

cooperation [6]. 

 Research methodology. The 

objective of logistics cooperation is to 

reduce overall shipping costs, enhance 

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; 

- 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 

transport and various means of 

transportation. They constitute a 

comprehensive logistics system, which is 

characterized by its inherent properties, 

including autonomy, integrity, 

adaptability, and stability (see Fig. 1) [8]. 

 The formation and rationalization 

of transport and warehouse centers can be 

successfully implemented only if an in-

depth analysis of cargo flows and 

prospects for the development of the entire 

region is conducted within the framework 

of its logistics service system [9]. 

 The development of a logistics 

infrastructure is of particular significance 

in this context. In accordance with the 

principles of supply chain management, 

the transport and warehouse complex is 

structurally integrated into a higher-level 

logistics system (e.g., the macrological 

national transport system). This structural 

integration is a prerequisite for effective 

logistical positioning within the broader 

framework of market relations [10]. 

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

 

This circumstance presupposes the 

definition of the architecture of economic 

relations that regulate the economic logic 

of the movement of material flows through 

transport and warehouse centers. This 

approach, naturally, simplifies the logistics 

modeling of logistics flows, leaving open 

the issues of complex accounting of the 

actions of their participants (see Fig. 2).
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Fig.2. Warehouse distribution Transport and warehouse centers in logistics 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 

proprietors, 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 concerning 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 all actors 

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 unity of 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 the 

traditional approach to optimizing 

warehouse logistics systems: 

 Objective Function (Cost 

Minimization): 

(1) 
     

 Subject to: 

1) Demand satisfaction: 

 (2)

     

2) Capacity constraint: 

 (3) 

    

3) Binary condition for warehouse 

activation: 

    

(4) 

    

4) Non-negativity of flow: 

  (5)   
   
Explanation of Notation: 

ά ð number of demand points 

(customers) 

ὲð number of potential warehouse 

locations 

ὅ  ð cost of shipping one unit from 

warehouse Ὦ to customer Ὦ 
Ὢ ð fixed cost of opening and operating 

warehouse Ὥ 
Ὠ ð demand at customer location Ὥ 
ὅ ð capacity of warehouse Ὦ 

ὼ  ð quantity shipped from warehouse Ὦ 

to customer Ὥ 
ώ ð binary variable indicating whether 

warehouse Ὦ is open (1) or not (0) 
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 This type of formulation is often 

referred to as the Capacitated Facility 

Location Problem (CFLP), and itôs 

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 modes 

of transportation, vehicles dedicated to 

loading and unloading cargo, mechanisms 

and equipment, a well-designed transport 

network consisting of communication 

routes, buildings and structures 

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, organizational, 

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 

mechanization and automation into the 

primary cargo handling processes is 

paramount, aiming to eliminate the need 

for heavy, manual labor whiplash [14]. 

 

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

 

Furthermore, a critical evaluation 

of the economic efficiency of transport and 

warehouse operations should be predicated 

on the objective of minimizing total 
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logistics expenditures for the delivery of 

goods. 

 A number of conditions must be 

taken into account when designing 

logistics, transport, and warehouse centers. 

These conditions determine the efficiency 

of the centersô activities and cargo 

handling capacity: 

- transport and warehouse complexes 

should possess access roads 

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 should be situated 

directly or proximate to transport hubs at 

the nexus of primary communication 

routes; 

- within their configuration, transport 

and warehouse complexes should comprise 

multifunctional terminal facilities that 

facilitate accumulation, processing, short-

term and long-term 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 dispatching and expert services. These 

entities would provide comprehensive 

transport and warehouse services to the 

clientele;  

- information support systems for 

decision-making (information and 

analytical logistics centers) should operate 

as part of transport and warehouse 

complexes. These systems would provide 

information support for the transportation 

process, storage, cargo handling, service, 

and other types of logistics services (see 

Fig. 4); 

 

 
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 the centerôs 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 near-terminal 

infrastructure should be envisaged, such as 

customs facilities within the framework of 

global macro-logistic systems.  

- it is imperative that the transport 

and warehouse complex be operationalized 

through the integration of state-of-the-art 

logistics technologies, encompassing the 

domains of planning, organization, and 

management 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 in-depth investigation into 

methodologies that facilitate the resolution 

of logistical challenges associated with 

such facilities. These investigations should 

encompass the determination of economic 

viability criteria for operational centers, 

the formulation of logistics 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 

dedicated to cargo processing. 

Additionally, the project encompasses the 

establishment of Georgian-Italian 

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 

Transportation 

- Total 
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  2,8 2,9 3,4 3,7 3,6 4,7 

  

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 pre-crisis 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 for logistics 

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 

methodology for the management of 

transportation and 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 in the 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 repudiation of interspecies transport 

competition in favor of logistics 
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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 non-trade 

activities must be acknowledged. 

 Conclusions 

 The significance of the latter factor 

is further accentuated by Uzbekistanôs 

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 can extend delivery 

times, but fluctuations in delivery duration 

are frequently attributable to deficiencies 

in coordination.  
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Ushbu maqolada Toshkent shahri KHAYïBunyodkor chorrahasi misolida jamoat transporti 

marshruti murakkabligiga taôsir qiluvchi omillar tahlil qilingan va ularni bartaraf etish boóyicha 
takomillashtirilgan yechimlar taqdim etiladi. Chorrahada oórnatilgan svetafor fazalarining optimal sikl 

uzunliklari aniqlanib, shaxsiy avtomobillar, jamoat transporti va piyodalar harakati uchun xavfsiz, 

barqaror hamda samarali qatnov sharoitlari yaratilgan. Shuningdek, chorraha hududiga yaqin 

joylashgan ikki avtobus bekatida yoólovchi oqimi va avtobuslarning harakati samaradorligini 
oshiruvchi loyihaviy yechimlar ishlab chiqilgan. Barcha joriy va loyihaviy qarorlar AutoCAD 

dasturida loyihalanib, PTV VisionÈ VISSIM simulyatsion muhitida sinovdan oótkazildi. Tadqiqot 

natijalari jamoat transporti qatnovini tezlashtirish va chorraha oótkazuvchanligini yaxshilash orqali 
yoólovchilar uchun qulayliklarni sezilarli darajada oshirish mumkinligini koórsatadi. 

Kalit soózlar:  jamoat transporti, chorraha, svetafor fazalari, avtobus bekati, AutoCAD, PTV 

Vissim, transport oqimi, optimallashtirish. 
ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʘʥʘʣʠʟʠʨʫʶʪʩʷ ʬʘʢʪʦʨʳ, ʚʣʠʷʶʱʠʝ ʥʘ ʩʣʦʞʥʦʩʪʴ ʤʘʨʰʨʫʪʘ 

ʦʙʱʝʩʪʚʝʥʥʦʛʦ ʪʨʘʥʩʧʦʨʪʘ ʚ ʛʦʨʦʜʝ ʊʘʰʢʝʥʪ ʥʘ ʧʨʠʤʝʨʝ ʧʝʨʝʢʨʸʩʪʢʘ KHAYïBunyodkor, ʘ 

ʪʘʢʞʝ ʧʨʝʜʣʘʛʘʶʪʩʷ ʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʥʳʝ ʨʝʰʝʥʠʷ ʧʦ ʠʭ ʫʩʪʨʘʥʝʥʠʶ. ʆʧʨʝʜʝʣʝʥʳ 

ʦʧʪʠʤʘʣʴʥʳʝ ʮʠʢʣʳ ʨʘʙʦʪʳ ʩʚʝʪʦʬʦʨʦʚ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʝ ʙʝʟʦʧʘʩʥʦʝ ʠ ʵʬʬʝʢʪʠʚʥʦʝ ʜʚʠʞʝʥʠʝ 
ʣʠʯʥʦʛʦ ʘʚʪʦʪʨʘʥʩʧʦʨʪʘ, ʦʙʱʝʩʪʚʝʥʥʳʭ ʘʚʪʦʙʫʩʦʚ ʠ ʧʝʰʝʭʦʜʦʚ. ɼʦʧʦʣʥʠʪʝʣʴʥʦ ʨʘʩʩʤʦʪʨʝʥʳ 

ʠ ʫʣʫʯʰʝʥʳ ʜʚʘ ʘʚʪʦʙʫʩʥʳʭ ʦʩʪʘʥʦʚʦʯʥʳʭ ʧʫʥʢʪʘ, ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʚʙʣʠʟʠ ʧʝʨʝʢʨʸʩʪʢʘ, ʩ 

ʮʝʣʴʶ ʧʦʚʳʰʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʜʚʠʞʝʥʠʷ ʧʘʩʩʘʞʠʨʩʢʠʭ ʧʦʪʦʢʦʚ ʠ ʘʚʪʦʙʫʩʦʚ. ɺʩʝ 
ʩʫʱʝʩʪʚʫʶʱʠʝ ʠ ʧʨʦʝʢʪʥʳʝ ʨʝʰʝʥʠʷ ʙʳʣʠ ʨʘʟʨʘʙʦʪʘʥʳ ʚ ʩʨʝʜʝ AutoCAD ʠ ʧʨʦʪʝʩʪʠʨʦʚʘʥʳ ʩ 

ʧʦʤʦʱʴʶ ʩʠʤʫʣʷʮʠʦʥʥʦʡ ʤʦʜʝʣʠ ʚ PTV VisionÈ VISSIM. ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʦʧʪʠʤʠʟʘʮʠʷ ʫʧʨʘʚʣʝʥʠʷ ʧʝʨʝʢʨʸʩʪʢʦʤ ʩʧʦʩʦʙʩʪʚʫʝʪ ʫʩʢʦʨʝʥʠʶ ʜʚʠʞʝʥʠʷ 

ʦʙʱʝʩʪʚʝʥʥʦʛʦ ʪʨʘʥʩʧʦʨʪʘ ʠ ʧʦʚʳʰʝʥʠʶ ʧʨʦʧʫʩʢʥʦʡ ʩʧʦʩʦʙʥʦʩʪʠ, ʪʝʤ ʩʘʤʳʤ ʟʥʘʯʠʪʝʣʴʥʦ 
ʫʣʫʯʰʘʷ ʫʜʦʙʩʪʚʦ ʜʣʷ ʧʘʩʩʘʞʠʨʦʚ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʦʙʱʝʩʪʚʝʥʥʳʡ ʪʨʘʥʩʧʦʨʪ, ʧʝʨʝʢʨʸʩʪʦʢ, ʬʘʟʳ ʩʚʝʪʦʬʦʨʘ, ʘʚʪʦʙʫʩʥʘʷ 

ʦʩʪʘʥʦʚʢʘ, AutoCAD, PTV VisionÈ VISSIM, ʪʨʘʥʩʧʦʨʪʥʳʝ ʧʦʪʦʢʠ, ʦʧʪʠʤʠʟʘʮʠʷ. 
This article analyzes the factors influencing the complexity of public transport routes in 

Tashkent, focusing on the KHAYïBunyodkor 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, and pedestrians. 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 model in PTV VisionÈ VISSIM. The findings show that optimizing intersection 
management can significantly improve public transport travel times, enhance intersection capacity, 

and substantially increase passenger convenience. 

Keywords: public transport, intersection, traffic signal phases, bus stop, AutoCAD, PTV 

Vissim, traffic flow, optimization. 
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Kirish  

Bugungi kunda yirik shaharlar 

infratuzilmasida jamoat transportini 

samarali boshqarish muhim masalalardan 

biri hisoblanadi. Chunki shahar koóchalari 

va chorrahalarida harakat intensivligining 

ortishi, ayniqsa, ish kunlari kunning tigóiz 

soatlarida qatnov vaqtining uzayishiga, 

bekatlarda yoólovchilarning toóplanib 

qolishiga va umuman, transport oqimi oóz 

vaqtida harakatlanmasligiga olib kelishi 

mumkin [1]. Toshkent shahri ham bundan 

mustasno emas: murakkab geometriyaga 

ega chorrahalar va ularga tutash 

bekatlarning joylashuvi jamoat transporti 

harakatiga bevosita taôsir koórsatadi [2]. 

Xususan, KHAYïBunyodkor chorrahasi 

shaharning yirik transport tugunlaridan biri 

sifatida ajralib turadi. Chorraha 

konfiguratsiyasi, undagi svetafor 

fazalarining uzunligi, turli yoónalishdagi 

transport oqimlarining tutashishi va 

chorraha atrofidagi avtobus bekatlarining 

qulay yoki noqulay joylashuvi jamoat 

transporti qatnovining murakkabligiga 

sabab boóluvchi asosiy omillardan 

hisoblanadi [3]. Avtobus bekatlari 

chorrahaga juda yaqin joylashgan boólsa, 

avtobuslar tez-tez toóxtab qolishi va bu 

orqali boshqa transport vositalarining 

harakatiga ham halal berishi mumkin. 

Aksincha, bekatlarning chorrahadan ancha 

uzoq joylashuvi yoólovchilarga noqulaylik 

tugódirib, ular uchun jamoat transportidan 

foydalanish jozibadorligini kamaytiradi 

[4]. Soónggi yillarda chorrahalardagi 

transport oqimini tartibga solishda dasturiy 

modellashtirish va simulyatsion 

yondashuvlar keng qoóllanilmoqda. 

Jumladan, AutoCAD dasturida loyihalash 

orqali chorraha geometriyasini aniq 

tasavvur qilish va rejalashtirish mumkin 

boólsa, PTV VisionÈ VISSIM 

simulyatsion dasturi yordamida turli 

senariylarni sinovdan oótkazish, transport 

harakati samaradorligi hamda bekatlardagi 

yoólovchi oqimlarini baholash imkoniyati 

yaratiladi. Bunday tahliliy yondashuv 

chorraha fazalarini optimallashtirish, 

avtobus bekatlari oórnini qayta koórib 

chiqish va jamoat transporti marshrutini 

takomillashtirish boóyicha bir qancha 

amaliy yechimlar ishlab chiqishga zamin 

yaratadi [2], [6]. 

Ushbu ilmiy ish doirasida KHAYï

Bunyodkor chorrahasi misolida 

murakkablik omillari oórganildi: 

chorrahadagi svetafor fazalari sinchiklab 

tahlil qilinib, ularning sikl uzunliklarini 

optimallashtirish taklif etiladi. 

Shuningdek, chorraha yaqinidagi ikki 

avtobus bekati holati va ulardagi yoólovchi 

oqimi baholanib, bekatlarni 

modernizatsiya qilish yoki qayta 

joylashtirish boóyicha tavsiyalar ishlab 

chiqildi. Tadqiqotning asosiy maqsadi ï 

jamoat transportining tez va uzluksiz 

harakatlanishini taôminlash, shaxsiy 

avtomobil va piyodalar qatnovini xavfsiz 

bosqichda tashkil etish, umuman, 

chorrahaning oótkazuvchanligini 

oshirishga yoónaltirilgan. 

2. Maôlumotlarni yigóish. 

Quyida KHAYïBunyodkor 

chorrahasidagi asosiy yoᾶnalishlar va 

ularning transport parametrlari keltirilgan. 

Har bir yoᾶnalish boᾶyicha yoᾶlaklar soni, 

svetofor obyektlari, piyodalar oᾶtish 

joylari, maksimal ruxsat etilgan tezlik va 

harakat intensivligi kabi muhim 

koᾶrsatkichlar tahlil qilingan. 

1-jadval  

KHAY ïBunyodkor chorrahasidagi asosiy transport parametrlari. 

ˉ 
Harakat 

yoónalishlari  

Yoól 

tasma

lar 

soni 

Sveta

for 

obyek

tlar 

soni 

Piyodal

ar 

oótish 

joylari 

soni 

Tartibga 

solingan 

piyodala

r oótish 

joylari 

soni 

Maksim

al ruxsat 

etilgan 

tezlik 

km/soat 

Avtobus

lar 

uchun 

ajratilga

n yoólak 

Harakat 

intensivl

igi 

avto/kun 

1 
Kesishmaga 

KHAY boóylab 
8 1 2 1 60 Mavjud 48754 
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Qatortol koóchasi 

tamondan kirish 

2 

Kesishmadan 

KHAY boóylab 

Qatortol koóchasi 

tamonga chiqish 

5 1 2 1 60 Mavjud 46431 

3 

Kesishmadan 

KHAY boóylab 

Doómbirobod 

koóchasi tamonga 

chiqish 

4 1 1 1 60 Mavjud 43030 

4 

Kesishmadan 

KHAY boóylab 

Doómbirobod 

koóchasi tamonga 

kirish 

5 1 1 1 60 Mavjud 44125 

5 
Bunyodkor 

koóchasi 
3+3 1 1 1 60 

Mavjud 

emas 
47223 

 

KHAY va Bunyodkor koᾶchalari 

kesishmasida 4 ta asosiy avtobus bekatlari 

joylashgan boᾶlib (1-rasm), ularning 

barchasi "Chilonzor metro avtobus 

bekatlari" deb ataladi. Ushbu bekatlar 

shahar transport tarmogᾶida muhim rol 

oᾶynaydi va transport xizmatlaridan 

foydalanuvchilar uchun asosiy transport 

bogᾶlanmasi sifatida xizmat qiladi. Ushbu 

bekatlardan jami 33 ta avtobus 

yoᾶnalishlari oᾶtadi (2-jadval), bu esa 

ushbu hududni jamoat transporti orqali 

shahar ichidagi muhim ñTransport HUBò 

nuqtasi sifatida belgilaydi. (2-rasm) 

 
1-rasm. Chilonzor metro avtobus bekatlari. 
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2-rasm. Chilonzor metro avtobus bekatlari va ushbu bekatlarorqali oótgan shahar 

jamoat transport tarmogᾶi 

2-jadval. 

KHAY ïBunyodkor chorrahasidagi 4 ta asosiy avtobus bekatlari parametrlari. 

Parametrlar  Koᾶrsatgichlar 

Yoᾶnalishlar soni 33 

Graflar soni 319 

1 soatda reyslar 208 

Kunlik reyslar  4 233 

 

3. Maôlumotlarni qayta ishlash. 

KHAY va Bunyodkor koᾶchalari 

kesishmasida 4 ta asosiy nuqtaga maxsus 

kameralar oᾶrnatilib ular orqali kunlik 

video yozuvlar yozib olingan. Olingan 

video kuzatuvlarni TrafficData Land 

dasturiy mahsuloti yordamida transport 

vositalari harakati intensivligi oᾶlchangan. 

Yigᾶilgan maôlumotlar asosida KHAY va 

Bunyodkor koᾶchalari kesishmasining 

joriy holat mikromodeli PTV VisionÈ 

VISSIM dasturi yordamida simulyatsion 

modeli bajarildi. PTV VisionÈ VISSIM 

dasturiy taᾷminotida imitatsiya transport 

modeli yordamida tadqiqot obyekti 

boᾶyicha transport oqimining oᾶrtacha 

tezligi va harakat zichligi 

koᾶrsatkichlarining "issiqlik" 

kartogrammalari olindi. Kartogrammalar 

3ï4-rasmlarda taqdim etilgan. 

Oᾶrtacha tezlik ï bu qisqa yoᾶl 

uchastkalarida (segmentlarda) transport 

vositalarining bir soatlik imitatsiya 

davridagi oᾶrtacha harakat tezligini 

bildiradi, bunda harakat dinamikasi 

(tezlanish, tormozlash, oldindagi transport 

vositasi taᾷsiri va hokazo) hisobga olinadi. 

Oᾶrtacha zichlik ï bu qisqa yoᾶl 

uchastkalarida (segmentlarda) transport 

vositalarining bir soatlik imitatsiya 

davridagi oᾶrtacha harakat zichligini 

bildiradi, bunda harakat dinamikasi 

(tezlanish, tormozlash, oldindagi transport 

vositasi taᾷsiri va hokazo) hisobga olinadi. 
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3-4-rasm. KHAY  va Bunyodkor koᾶchalari kesishmasidagi harakatning oᾶrtacha 

tezlig va zichligining oᾶrtacha kartogrammasi 

KHAY va Bunyodkori 

koᾶchalarining joriy holatdagi matematik 

transport miko modeli natijalari 

quyidagicha: 

- Oᾶrtacha tirbandlik uzunligi ð 

161.3 metr 

- Maksimal tirbandlik uzunligi ð 

512.13 metr 

- Transport vositalarining 

oᾶtkazuvchanligi ð 8852 TV/soat 

- Xizmat koᾶrsatish darajasi (LOS) 
ð LOS_E 

- Transport vositalarining oᾶrtacha 

kechikish vaqti ð 55.34 soniya 

- CO2 gazining miqdori (uglesrod 

oksidi) ð 21554.5 gramm/soat 

- NOX gazining miqdori (azot 

oksidlari) ð 4191.4 gramm/soat 

- VOC gazining miqdori (uchuvchan 

organik birikmalar) ð 4992.7 

gramm/soat   

- Yoqilgᾶi sarfi ð 1166.6 litr/soat 

KHAY va Bunyodkor koᾶchalari 

kesishmasidagi loyihaning asosiy maqsadi 

transport harakatini optimallashtirish, 

tirbandliklarni kamaytirish va jamoat 

transporti uchun qulayliklarni yaratishdan 

iborat. Loyihaning ushbu hududida jami 5 

ta asosiy qismda oᾶzgartirishlar kiritilgan 

boᾶlib, ular orasida ˉ1 Chilonzor metro 

avtobus bekatida amalga oshirilgan 

oᾶzgartirishlar muhim oᾶrin tutadi (5-

rasm). 
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5-rasm. KHAY va Bunyodkor koᾶchalari kesishmasi loyihasining joriy va loyihaviy 

taklif holatlari  

1-Oᾶzgartirish. ˉ 1 Chilonzor metro avtobus bekatida hududi 

 

Muammolar Tavsifi: ˉ1 Chilonzor 

metro avtobus bekatida mavjud boᾶlgan 

muammolar jamoat transporti 

samaradorligini pasaytirib, yoᾶlovchilar 

uchun qiyinchiliklar yaratgan: 

- bir vaqtda bekatga kirib keladigan 

yoᾶnalishlarning koᾶpligi: Ushbu bekatdan 

jami 21 ta avtobus yoᾶnalishi oᾶtadi, bu esa 

bekat hududida bir vaqtda kelib tushadigan 

avtobuslar sonining koᾶpligini bildiradi va 

natijada tirbandlik yuzaga keladi. 

- avtobuslar tirbandligi va yengil 

avtomobillar harakatiga toᾶsqinlik qilish: 

Bir vaqtning oᾶzida koᾶplab avtobuslar 

kelishi bekat hududida tirbandlik keltirib 

chiqaradi, bu esa boshqa transport 

vositalarining erkin harakatlanishiga 

xalaqit beradi. 

- avtobuslarning uzoq vaqt bekatda 

qolib ketishi: Yoᾶlovchilar oqimini kutish 

jarayonida avtobuslar bekatda uzoq vaqt 

turib qoladi, bu esa yoᾶlovchilar 

almashinuvini murakkablashtiradi va 

boshqa transport vositalarining harakatini 

sekinlashtiradi. 

- avtobusga chiqish sharoitlarining 

noqulayligi: Yoᾶlovchilar uchun avtobusga 

chiqish va undan tushish imkoniyatlari  

 

cheklangan boᾶlib, bu sharoitning 

noqulayligini keltirib chiqaradi. 

Kiritilgan oᾶzgartirishlar: Yuqoridagi 

muammolarni hal qilish maqsadida ˉ1 

Chilonzor metro avtobus bekatida loyiha 

hududida quyidagi oᾶzgartirishlar 

kiritilgan. Loyihaning asosiy maqsadi 

bekat hududida yoᾶlovchilar uchun qulay 

harakat sharoitlarini yaratish va bekatning 

bir vaqtda koᾶproq avtobuslarni qabul 

qilish qobiliyatini oshirishdir.  

2- Oᾶzgartirish. ˉ 2 Chilonzor metro 

avtobus bekatida hududi 

ˉ2 Chilonzor metro avtobus 

bekatida muammolarni bartaraf etish 

maqsadida quyidagi oᾶzgartirishlar kiritildi 

(6-rasm): 

- avtobuslarni toᾶxtash joylari: Bekat 
hududida avtobuslar uchun 2 qatorli 

toᾶxtash joylari ajratildi. Ushbu toᾶxtash 

joylari avtobuslar sonini samarali 

boshqarishga va tirbandliklarni 

kamaytirishga imkon yaratadi. 

- yoᾶlovchilar kutish maydonlari: 

Yoᾶlovchilarning avtobuslarni kutishi 

uchun 3 ta kutish maydoni tashkil etildi, 

bu esa yoᾶlovchilarga qulay va xavfsiz 

kutish joylarini taᾷminlashga xizmat qiladi. 
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- piyodalar yoᾶlakchalari: Bekat 

maydonida piyodalarning xavfsiz 

harakatlanishini taᾷminlash uchun kutish 

maydonlari oᾶrtasida piyodalar 

yoᾶlakchalari tashkil etildi

 

 
6-rasm. ˉ2 Chilonzor metro avtobus bekati hududi loyihasi 

 

Ushbu oᾶzgartirishlarning asosiy 

maqsadi ð avtobus bekatida transport 

harakatini tartibga solish, yoᾶlovchilarga 

qulay va xavfsiz sharoit yaratish, 

shuningdek, transport vositalarining 

oqimini samarali boshqarishdan iboratdir. 

ˉ2 bekatdagi oᾶzgartirishlar ham 

simulyatsiya transport modeli yordamida 

sinovdan oᾶtkazildi. Simulyatsiya 

natijalariga asoslanib, oᾶtkazilgan 

oᾶzgartirishlar bekat hududidagi harakat 

samaradorligini va xavfsizlikni oshiruvchi 

eng maqbul variant sifatida joriy qilindi. 

3- Oᾶzgartirish. KHAY koᾶchasida 

oᾶnga va chapga buriluvchi transport 

vositalari uchun kanallashtirilgan yoᾶl 

ochish. 

KHAY koᾶchasida harakatni 

optimallashtirish va kesishmadagi 

transport oqimini ravonlashtirish 

maqsadida, oᾶnga va chapga buriluvchi 

transport vositalari uchun kanallashtirilgan 

yoᾶlak ochildi. Bu oᾶzgartirish, transport 

harakatining uzluksizligini taᾷminlash va 

tirbandliklarni kamaytirish uchun muhim 

qadam hisoblanadi. 

Kanallashtirilgan yoᾶlakning 

xususiyatlari: 

- kanallashtirilgan yoᾶl: 7-rasmda 

koᾶrsatilganidek, 3 tasmali 

kanallashtirilgan yoᾶlak KHAY koᾶchasi 

boᾶylab kesishmadan oᾶnga va chapga 

buriluvchi transport vositalari uchun 

tashkil etildi. Bu yoᾶlak, burilish 

yoᾶnalishida transport vositalarining 

boshqa yoᾶlaklardan ajralib chiqishiga 

imkon beradi, bu esa kesishmada 

tirbandliklarni kamaytirish va transport 

oqimini samarali boshqarishga xizmat 

qiladi. 

- ortga qayrilish imkoniyati: Bundan 

tashqari, KHAY koᾶchasining Qatortol 

koᾶchasi tomondan kelish qismida, 

transport vositalari Bunyodkor koᾶchasi 

bilan kesishmasiga yetmasdan oldin ortga 

qayrilib olishlari uchun maxsus joy 

ajratildi. Ushbu qoᾶshimcha joy, 

kesishmadagi burilish harakatlarini 

kamaytirish va ortga qayrilish uchun 

oᾶrinlarni optimallashtirish orqali umumiy 

harakat samaradorligini oshirishga 

qaratilgan. 



 
 

79 
 

J
IZ

P
I 

X
A

B
A

R
N

O
M

A
S

I 

2025-yil Ѕ2  
ISSN: 3060-4966 

JIZPI XABARNOMASI  

 
7-rasm. KHAY koᾶchasida oᾶnga va chapga buriluvchi transport vositalari uchun 

kanallashtirilgan yoᾶl 

 

Oᾶzgartirishlarning maqsadi: Ushbu 

oᾶzgartirishlar transport oqimining 

samaradorligini oshirish, tirbandliklarni 

kamaytirish va yoᾶlovchilar uchun 

xavfsizroq va samaraliroq harakat 

sharoitlarini yaratish maqsadida amalga 

oshirildi. Burilish harakatlarini 

kanallashtirish orqali boshqa 

yoᾶnalishlardagi transport vositalarining 

ravonligini taᾷminlash, kesishma hududida 

xavfsizlikni oshirish va piyodalar uchun 

xavfsizroq sharoit yaratish koᾶzda tutilgan. 

Simulyatsiya transport modeli yordamida 

oᾶnga va chapga buriluvchi transport 

vositalari uchun kanallashtirilgan yoᾶlak 

ochilishi natijalari tahlil qilindi. Ushbu 

tahlil natijalari yoᾶl harakatining tartibli va 

uzluksiz davom etishini taᾷminlaganligi 

sababli, kanallashtirilgan yoᾶlak ochilishi 

optimal yechim sifatida qabul qilindi. 

4- Oᾶzgartirish. Kanallashtirilgan 

yoᾶlning Bunyodkor koᾶchasidagi yoᾶl 

oᾶtkazgichi ostki qismida davom ettirilishi 

(7-rasm). 

KHAY koᾶchasida oᾶnga va chapga 

buriluvchi transport vositalari uchun 

kanallashtirilgan yoᾶlni davom ettirish 

maqsadida, bu yoᾶl Bunyodkor 

koᾶchasidagi yoᾶl oᾶtkazgichi tagida ham 

davom etadi. Ushbu oᾶzgartirish 3-

oᾶzgartirishning mantiqiy davomidir va 

umumiy harakat oqimini yaxshilash, 

tirbandliklarni kamaytirish hamda burilish 

manyovrlarini yanada xavfsizroq qilishga 

qaratilgan. 

5- Oᾶzgartirish. Chilonzor metro 

avtobus bekati hududidan chiqib, ortga 

qayriluvchi avtobuslar uchun maxsus 

qayrilish yoᾶlagi (8-rasm). 

KHAY va Bunyodkor koᾶchalari 

kesishmasidagi loyihaning soᾶnggi qismi 

sifatida Chilonzor metro avtobus bekati 

hududidan chiqib, ortga qayriluvchi 

avtobuslar uchun maxsus qayrilish yoᾶlagi 

tashkil etildi. Bu oᾶzgartirish 

avtobuslarning samarali harakatlanishini 

taᾷminlash va bekat hududidagi 

tirbandlikni kamaytirishga qaratilgan. 
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8-rasm. ˉ1 Chilonzor metro avtobus bekati hududidan chiqib ortga qayriluvchi 

avtobuslar uchun qayrilib olish yoᾶlagi 

 

4. Svetofor ryejimlarini optimallashtirish 

KHAY  va Bunyodkor koᾶchalari 

kesishmasidagi oᾶzgartirishlardan soᾶng, 

harakat oqimini samarali boshqarish va 

tirbandliklarni kamaytirish maqsadida 

svetofor rejimlarini optimallashtirish zarur 

boᾶldi. Ushbu maqsadda simulyatsiya 

transport mikromodeli yordamida optimal 

svetofor rejimlari ishlab chiqildi (9-10-

rasmlar). 

Optimal svetofor rejimlari: 

- simulatsiya transport mikromodeli: 

Svetofor rejimlarini optimallashtirish 

uchun simulatsion transport mikromodeli 

qoᾶllanildi. Ushbu model yordamida 

transport vositalari oqimi va svetofor 

sikllari orasidagi bogᾶliqlik tahlil qilinib, 

har bir svetofor bosqichining samaradorligi 

baholandi. 

- yangi svetofor sikllari: 39-rasmda 

koᾶrsatilganidek, svetofor rejimlari 

optimallashtirilgan holda qayta ishlab 

chiqildi. Yangi rejimlar har bir 

yoᾶnalishdagi transport vositalari oqimi va 

kesishmadagi tirbandliklarni inobatga 

olgan holda, maksimal samaradorlikka 

erishish maqsadida tuzildi. 

- xavfsizlikni oshirish: Svetofor 

sikllarining optimallashtirilishi orqali 

piyodalar uchun xavfsizroq oᾶtish 

sharoitlari yaratildi, yaᾷni piyodalar 

svetofor sikllari orasida xavfsiz tarzda 

yoᾶlni kesib oᾶtish imkoniyatiga ega 

boᾶldi. 

 
9-rasm. KHAY va Bunyodkor koᾶchalarining kesishmasining loyihaviy taklif holatdagi 

optimal svetofor rejimlari  
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A1 ð KHAY koᾶchasi uchun 

A2 ð  KHAY koᾶchasining yoᾶl oᾶtkazgich osti qismi uchun 

A3 ð  KHAY koᾶchasining oᾶng taraf hamda chap taraf uchun  

A4 ð KHAY koᾶchasining yoᾶl oᾶtkazgichdan oᾶtgandan soᾶng chap taraf uchun 

A5 ð Bunyodkor koᾶchasi uchun 

A6 ð KHAYning Qatortol koᾶchasi tomondan keluvchilar uchun qayrilib olish 

P1 ð Piyodalar uchun 

 
10-rasm. ˉ1 Chilonzor metro avtobus bekati hududidan chiqib ortga qayriluvchi 

avtobuslar uchun qayrilib olish yoᾶlagi uchun sevetofor rejimi 
A1 ð KHAY koᾶchasi uchun 

A2 ð ˉ1 Chilonzor metro avtobus 

bekatdan chiqqan avtobus qayrilib 

olishi uchun 

P1 ð piyoda uchun 

PTV VisionÈ VISSIM dasturiy 

taᾷminotida transport modeli yordamida 

loyihaviy yechimlar amaliyotga 

qoᾶllanilgandan keyingi transport 

vaziyatining imitatsiyasi amalga oshirildi. 

Natijada transport oqimining oᾶrtacha 

tezligi va zichligi koᾶrsatkichlarining 

"issiqlik" kartogrammalari olindi. 
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11-rasm. KHAY va Bunyodkor koᾶchalari kesishmasidagi harakatning oᾶrtacha tezligi 

va oᾶrtacha zichligi  kartogrammasi 

Ushbu jadvalda joriy holat va 

loyihaviy yechimlar qoᾶllangandan keyingi 

transport holati boᾶyicha koᾶrsatkichlar 

taqqoslanib, transport samaradorligi, 

ekologik koᾶrsatkichlar va yoqilgᾶi sarfi 

baholangan. 

3-jadaval 

Tadqiqot hududining joriy va loyihaviy holatning transport samaradorligini baholovchi 

parametrlar  

Koᾶrsatgichning nomlanishi 
Joriy transport 

holati 

Loyihaviy 

yechimlar 

qoᾶllangandan 

keyingi transport 

holati 

Taqqoslama 

koᾶrsatkichlar 

Oᾶrtacha tirbandlik uzunligi, 

metr 
161.3 21.6 -139.7 

Maksimal tirbandlik uzunligi, 

metr 
512.13 175.6 -336,53 

Transport vositalarining 

oᾶtkazuvchanligi, TV/soat 
8 852 12 090 +3 238 

Xizmat koᾶrsatish darajasi (LOS) LOS_E LOS_C LOS_E -> C 

Transport vositalarining oᾶrtacha 

kechikish vaqti, soniya 
55.34 20.12 -35.22 

CO2 gazining miqdori (uglerod 

oksidi), gramm/soat 
21 554.5 20 534.8 -1 019.7 

NOX gazining miqdori (azot 

oksidlari), gramm/soat 
4 191.4 3 995.3 -196.1 

VOC gazining miqdori 

(uchuvchan organik birikmalar), 

gramm/soat 

4 992.7 4 759.1 -236.6 

Yoqilgᾶi sarfi, litr/soat 1 166.6 1 112.0 -54.6 

 

Xulosa.Toshkent shahrining 

markaziy chorrahalaridan biri boólgan 

THAYïBunyodkor hududida jamoat 

transporti marshrutini optimallashtirish 

boóyicha olib borilgan tadqiqotlar 

murakkablikni keltirib chiqaruvchi 

omillarni bartaraf etish uchun samarali 

yechimlar mavjudligini koórsatadi. 

Chorrahada svetafor fazalarining sikl 

uzunliklarini toógóri belgilash, shuningdek, 

yaqin atrofdagi avtobus bekatlarida 

yoólovchi va transport harakati oqimini 

qayta koórib chiqish yoólovchilarga 

qulaylik yaratish bilan birga shaxsiy 

avtomobillar hamda piyodalar oqimini 

xavfsiz taqsimlashga xizmat qiladi. 

Simulyatsion model natijalari shuni 

tasdiqlaydiki, chorraha va bekatlar 

infratuzilmasini yaxshilash, transport 

oqimini masofadan boshqarish 

texnologiyalari va raqamli tahlillar bilan 

qoóllab-quvvatlash orqali qatnov tezligini 

oshirish va harakatni barqarorlashtirish 

imkoni mavjud. Xususan, ushbu usullar 

jamoat transportiga boólgan ishonchni 

mustahkamlab, uning murakkablik 

darajasini pasaytirishga va uning umumiy 

samaradorligini oshirishda muhim 

ahamiyat kasb etadi. 
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Ushbu maqolada ishlab chiqilgan tavsiyalar asosan avtotransport vositalarini turli 

iqlim sharoitlarida ekspluatatsiya qilish davrida meyoriy kʦôrsatkichlarni va extiyot qismlarga 

bʦôlgan talabini taôminlashdagi faoliyatini oshirishga xizmat qiladi. 

  Kalit  sʦôzlar: avtomobil, xizmat kʦôrsatish, iqlim, sifat,kafolat, kʦôrsatkich, miqdor. 

  ɺ ɻʪʦʡ ʩʪʘʪʴʝ ʧʨʠʚʝʜʝʥʘ ʨʘʟʨʘʙʦʪʢʘ ʤʝʪʦʜʠʯʝʩʢʠʭ ʨʝʢʦʤʝʥʜʘʮʠʡ ʠ ʧʨʠʤʝʥʝʥʠʷ 

ʠʭ ʨʝʟʫʣʴʪʘʪʦʚ ʚ ʧʨʦʠʟʚʦʜʩʪʚʦ ʚ ʮʝʣʷʭ  ʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʚʦ ʚʨʝʤʠʷ ʧʨʠ 

ʵʢʩʧʣʫʘʪʘʮʠʷ ʠ ʦʙʝʩʧʝʯʝʥʠʝ ʵʢʦʣʦʛʠʯʝʩʢʘʷ ʠ ʙʝʟʦʧʘʩʥʦʩʪʠ ʜʦʨʦʞʥʦʛʦ ʜʚʠʞʝʥʠʷ 

ʘʚʪʦʤʦʙʠʣʥʦʛʦ ʪʨʘʥʩʧʦʨʪʘ 

  ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʘʚʪʦʤʦʙʠʣʴ, ʪʝʭʥʠʯʝʩʢʠʭ ʦʙʩʣʫʞʦʚʘʥʠʷ, ʢʘʯʝʩʪʚʦ, ʛʘʨʘʥʪʠʷ, 

ʧʦʢʘʟʘʪʝʣʠ, ʢʦʣʠʯʝʩʪʚʦ. 

  This paper provides designing methodical recommendations and using there results to 

improve traffic safety in transport.      

  Key words: car, traffic safety, traffic, traffic signs, dangerous site 

 

 Kirish  

Respublikamiz xududlarida 

avtotransportning harakatlanishida shovqin 

miqdorlarining xamda changlar va zaxarli 

gazlarning zararlilik darajasining oshib 

ketishi natijasida ekologik xavf oshib 

bormoqda. 

Avtotransport vositalaridan 

ekspluatatsiya davrida hosil bʦôlayotgan 

shovqin miqdorlarining xamda changlar va 

zaxarli gazlarning zararlilik darajasini 

tajriba yʦôllari bilan aniqlash, 

ekspluatatsiya davridagi konstruktiv 

faoliyatini oshirish va ekologik 

xavfsizlikni taôminlash. 

ʆôzbekiston Respublikasi 

Prezidentining 2022-yil 6-iyuldagi ñ2022-

2026 yillarda ʆôzbekiston 

Respublikasining innovatsion rivojlanish 

strategiyasini amalga oshirish bʦôyicha 

tashkiliy chora-tadbirlar tʦôgórisidaògi PQ-

307-son qarorida soha vazirliklari, ishlab 

chiqarish va xʦôjalik birlashmalari, taôlim 

muassasalari mutaxassislari oldiga fan, 

oliy taôlim va ishlab chiqarish 

hamkorligini yangi sifat bosqichiga olib 

chiqish, ñYashil belbogóò ʆôzbekiston 

havosini yaxshilash bʦôyicha avtomobil 

transportidan chiqayotgan zaxarli gazlar 

miqdorini kamaytirish bʦôyicha takliflariga 

mos yangi tʦôqimachilik mahsulotlaridan 

ishlab chiqish mahsulotlarini kʦôpaytirish 

vazifalari yuklatilgan. Yuqoridagilarni 

eôtiborga olib, 2021-yil 2-martdagi ñMega 

invest industrialò MCHJ QK (2023 yildan 

korxona ñROCKFIBERò MCHJ QK deb 

nomlanadi) hamda Jizzax politexnika 

institutining 2021-5-sonli hamkorlik 

shartnomasi doirasida bazalt pilik 

(roving)lardan tʦôqimachilikda foydalanish 

yʦônalishida dastlabki izlanishlar olib 

borilgan. Mahalliy bazalt pilik 

(roving)lardan olovga va yuqori haroratga 

chidamli, issiqlik izolyatsion shnur olish 

texnologiyasi yaratilgan, shundan 

foydalanib avtomobil transportidan 

chiqayotgan zaxarli gazlar miqdorini 

kamaytirish bʦôyicha bazalt filtrlarini 
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ishlab chiqish rejalashtirilgan. Shu 

maqsadda, ekologik muhitni ximoya qilish 

uchun issiqbardosh tirikataj maxalliy 

maxsulotlardan foydalanish maqsadga 

muvofiqdir. 

 ñYashil belbogóò, bosh reja ð 

ñYuksalishò harakati ʆôzbekiston havosini 

yaxshilash bʦôyicha ekspertlar barcha 

transport vositalarini, jumladan, traktor va 

texnikalarni rejadan tashqari texnik 

kʦôrikdan ʦôtkazish taklifini qʦôllab-

quvvatlagan (53 %). Shuningdek, ular 

nosoz uskunalardan foydalanishni 

taqiqlash maqsadida  avtomobil 

sʦôndirgichlariga konstruktiv ʦôzgartirish 

kiritish taklif etilmoqdi.YAôni bazalt 

filtrlarini bu ʦôz ʦôrnida shaxar havo 

muhitining buzilish oldini olishga ekologik  

xavfsizligini taôminlashga xizmat qiladi. 

Oxirgi ʦôn yillikdagi ijtimoiy-

iqtisodiy islohotlar avtomobillarga xizmat 

kʦôrsatishda keskin tarkibiy ʦôzgarishlarga 

olib keldi, xizmat isteômolchilarining 

talablarini sifatli va tʦôliq qondirishga 

yʦônaltirilgan iqtisodiyotdan, hamda 

xizmat kʦôrsatishlarga hozirgi zamon 

talablaridan kelib chiqqan holda ekologiya 

xizmati oldiga yangi vazifalarni qʦôydi.  

Maôlumki, avtomobil transporti 

majmuasi (ATM) dagi asosiy 

harakatlanuvchi tarkib hisoblangan 

avtomobil transporti vositalarining 86 foizi 

neft mahsulotlaridan olinadigan energiya 

hisobiga ishlab kelmoqda. Aynan shu 

sababli avtotransport vositalarining 

shinalaridan ajralib chiqayotgan 

ifloslantiruvchi moddalarning 

konsentratsiyasi ruhsat etilgan meyordan 

oshib ketmoqda. 

   Avtotransport atrofimizdagi 

dunyoga va insoniyatga zarar yetkazadi. 

Avtotransport vositalari havoning 

ifloslanishiga katta xissa qʦôshadi. Xozirgi 

kunda atmosferada zararli moddalarning 

umumiy chiqindilarida avtotransport 

vositalarining xissasi ʦôrtacha mamlakat 

bʦôyicha 47 % ni tashkil qiladi va bir qator 

mintaqalarda bu barcha chiqindilarning 

yarmidan kʦôpini tashkil qiladi. Biroq, 

atrof-muhitni avtomobil transporti bilan 

tʦôgóridan-tʦôgóri ifloslanishidan tashqari 

transport vositalarini ishlab chiqarish, 

ishlatish, taômirlash va texnik xizmat 

kʦôrsatish bilan bogóliq bʦôlgan bilvosita 

ifloslanish mavjud. Binobarin, transport 

vositalarining atrof-muhitga kompleks 

taôsirining ekologik oqibatlarini baholash 

dolzarb vazifa hisoblanadi.  

    ñYʦôl transportiò texnogen tizimi 

yʦôl bʦôyidagi zʦônalarga kʦôp qirrali taôsir 

kʦôrsatadi, yaôni kimyoviy (yoqilgóining 

yonishi shinalar va boshqalar) va fizik 

(mexanik tovushli) ushbu taôsirning 

umumiy ekologik samarasi yʦôl bʦôyidagi 

zonalar (quruqlik, tuproq va suv) 

ekotizimlarning taôsirini ʦôrganish asosida 

ʦôrnatilishi mumkin. Avtotransportdan 

kelib chiqadigan moddalar avvalombor 

odamlarga va ʦôsimliklarga yʦôl bʦôyidagi 

eko tizimning asosiy elementlaridan biri va 

tropik zanjirlarning asosi sifatida taôsir 

kiladi.  Shunday qilib atrof-muhit holatini 

boshqarish uchun yʦôl va transport 

tizimlarini yʦôl bʦôyidagi zonaning 

ekotizimlari bilan birgalikda kʦôrib chiqish 

zarur. Bunda ikkita tizim yaôni, tabiy va 

sunôiy bir-biriga ʦôzaro taôsir qiladi bu 

ularning tamoyillarini nazariy jihatdan 

asoslashga imkon beradi, yaôni 

landshaftning ekologik quvvati doirasida 

motorizatsiyani rivojlantirish va  yʦôllar 

tarmogói, transport vositalari va yʦôl 

bʦôyidagi ekotizimlar shartli bloklari va 

ularning tarkibi qismlari urtasidagi 

munosabatlarini ʦôrganishga imkon beradi. 

Tadqiqotlar natijasida transport  oqimining 

kattaligi va havodagi chang, organik 

moddalar va ogóir metallarning tarkibi 

ʦôrtasidagi yuqori bogóliqlikni kʦôrsatadi. 

Avtomobil transporti atrof-muhitni 

ifloslantiruvchi kuchli manba bʦôlib, 

undan atmosferaga chiqadigan changlar 

avtomobil parklari hajmi va texnik holati 

bilan belgilanadi. ñYʦôl bʦôyidagi 

CHANG sogóliq uchun juda xavlidirò. 

Muammo shu qadar dolzarbki, olimlar va 

ekologlar bunga kʦôprok eôtibor 

berishmoqda. Dunyo miqiyosida 

avtomobillar ulushi oshar ekan ularning 

xarakati asnosida atrofga changlar 

kʦôtarilib shamol natijasida atmosferani 

tumanga ʦôxshash xira inson kʦôrishi 

qiyinlashadigan xolatda zararli jarayonlar 
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hosil qiladi. Beixtiyor insonlar undan nafas oladi.  

  
1-rasm. Transport vositalarining ekspluatatsiyadagi hosil bʦôlgan chang 

 

Dunyo olimlari Amerika 

Universiteti mutaxassisilari, Germaniyalik 

meteorologiya xizmati,  ñAvtomobil 

yʦôllarini tadqiq qilish Federal institutiò 

bilan hamkorlikda Avtomobil harakati 

natijasida changlar tarikibi va uning 

konsentratsiyasiga taôsir kʦôrsatadigan 

sharoitlarga oydinlik kiritishdi. Yʦôl 

chetidagi CHANG zarralarining 90 % 

manbai ogóir tirbandliklardan ekanligi 

aniklandi. Avtotransport vositalari tez-tez 

tʦôxtab turadigan joylarda tormoz 

mexanizmlaridan kʦôproq chang zarralari 

topilgan. Tabiyki quruq va ilik ob-havo 

zararli moddalarning yanada yuqori 

konsentratsiyasiga yordam beradi. Yʦôl 

changining katta zarralari suv xavzalarida, 

tuproqda va ekinlarda tʦôplanishi mumkin.                     

Avtotransport vositalarining juda tez 

suratda rivojlanishi natijasida havo 

ifloslanishining eng ogóir oqibatlari 

ayniqsa katta shaharlarda seziladi. Har bir 

shina asfaltda hayoti davomida 3 

kilogrammgacha CHANG qoldiradi. 

Havoning ifloslanishining eng xavli 

oqibati inson sogóligóining 

yomonlashuvidir. Ayniksa havoga 

kʦôtariladigan UGLEROD oksidi va 

AZOT oksidi. Piyodalarning nafas 

olayotgan uglerod oksidining 95 %  

foiziga yaqini avtoulovlar ulushiga tʦôgóri 

keladi. Uglerod oksidining insonga taôsir 

etish xarakterli omillari- bosh ogórishi, 

qusish va yurak urish tezligining 

oshishidir. Azot oksidi esa jiddiy upka 

kassalligining sababi hisoblanadi. Inson 

nafas olishi natijasida havo orkali chang 

zarralari ʦôpkaga kiradi va ʦôpka 

tʦôqimalarini yʦôq qiladi. Kʦôpincha astma 

va bronxit kabi surunkali kasalliklarga olib 

keladi.  

Shu ʦórinda, yonilgóini fil trlar orqali 

yetarli darajada tozalanmasligi chang 

tarkibidagi yemiruvchi qattiq zarralarning 

yonilgói bilan birga kichik tirqishlardan 

(0,4-3 mkm) yuqori bosim (50,0 MPa 

gacha) va yuqori tezlikda (250 m/s gacha) 

ishqalanuvchi detallar orasiga kirib boradi, 

natijada yonilgói uzatish apparatlarining 

normal ishlashi buziladi va dvigatelning 

texnik-iqtisodiy kʦôrsatkichlari 

yomonlashadi. 

Nosozliklarni tahlil qilish shuni 

kʦôrsatadiki, dizel dvigatellari 

ekspluatatsiya jarayonida 40-55% 

nosozliklar taôminlash tizimiga tʦôgóri 

keladi. 

Bir qarashda, dizel dvigatellarining 

taôminlash tizimi agregatlari begona 

abraziv qʦôshimchalarni kirib borishidan 

yaxshi himoyalangandek 

kʦôrinadi.Xaqiqatda esa, havodagi chang 

yoqilgói bakiga havo yʦôllari orqali 

nisbatan erkin kirib boradi, bundan 

tashqari, yonilgói omborlarda ehtiyotsizlik 

bilan saqlanganda va isteômol joylariga 
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tashish paytida, shuningdek avtomobillar, 

traktorlar va boshqa mashinalarning 

yoqilgói baklariga ehtiyotsizlik bilan 

yonilgói quyish paytida ifloslanadi. 

Tahlillarni kʦôrsatishicha, 

avtotraktor dizel dvigatellariga ʦôrnatilgan 

yoqilgói fil trlari yonilgóini mexanik 

aralashmalardan (abraziv 

qʦôshimchalardan) yetarli darajada tozalay 

olmaydi va ular yonilgói uzatish 

apparatlarining ishqalanuvchi juftliklari 

detallari oralariga erkin kirib boradi [4]. 

Dizel dvigatellari 1-2,5 g/m
3
 changli 

havoda ishlayotganida yonilgóidagi 

ifloslantiruvchi moddalar miqdori yonilgói 

quyish vaqtiga qaraganda 2-3 baravar 

kʦôproq bʦôladi. Baôzi hollarda, ayniqsa 

changli sharoitda ishlayotgan avtomobil va 

traktorlar yonilgói bakidan olingan 1 litr 

yonilgói tarkibida 2,5 g dan ortiq 

ifloslantiruvchi moddalar aniqlangan. 

Avtomobillar va traktorlarning yonilgói 

baklaridagi ifloslantiruvchi moddalar 

miqdori tʦôgóridan-tʦôgóri hududning 

changliligiga, ishlash mavsumiga bogóliq 

bʦôlib, ularning miqdori 1 tonna yonilgóida 

bir necha grammdan 200-300 grammgacha 

bʦôladi. Yuqori changli sharoitda 

ishlaydigan avtomobillar va samosvallar 

yonilgói bakidagi ifloslantiruvchi moddalar 

normal sharoitlarda ishlayotgan transport 

vositalariga qaraganda 1,5 baravar kʦôproq 

bʦôladi [5]. Bunda yonilgói bakidagi 

yonilgói qancha oz bʦôlsa, shuncha havo 

bakka kʦôproq kiradi, demak atmosfera 

changlari ham kʦôproq kiradi va dizel 

yonilgóisi kʦôproq ifloslanadi. 

Maôlumotlariga kʦôra, avtomobillar 

va traktorlar yonilgói baklaridagi dizel 

yoqilgóisida ifloslantiruvchi moddalarning 

noorganik qismi 30-67%, organik- 33-70% 

ni tashkil qiladi[5]. Organik zarralar 

yonilgói va moyning fizik parametrlarini 

ʦôzgartiradi (yopishqoqligi va moylash 

xususiyatini yomonlashtiradi, oksidlanish 

jarayonini kuchayotiradi). Tabiiyki, 

bunday sharoitlarda dvigatel yonilgói 

taôminlash tizimiga ʦôrnatilgan filtrlar 

yoqilgóini tʦôliq tozalanishini va 

belgilangan xizmat muddati taôminlay 

olmaydi.  

 Bugungi kunning dolzarb 

massalalaridan biri, ekspluatatsiya 

davomida transport vositalarining texnik 

soz harakatlanishini taôminlashdir. Albatta, 

transport vositalari harakatlanish davomida 

unga taôsir etuvchi omillar miqdori 

quydagilardir: 

- Yʦôl sharoiti; 

- Iqlim sharoit; 

- Ekspluatatsion sharoit; 

- Haydovchi malakasi va tajribasi. 

        Omillar taôsirida transport 

vositalarining texnik ishchi qobilyati 

yʦôqolib boradi va ekologik kʦôrsatkich 

hisoblangan shovqin darajasi belgilangan 

meyor kʦôrsatkichidan  

Dizel,injektor va karbyuratorli 

dvigatellardan chiquvchi chiqindi gazlar 

zararliligini taqqoslovchi kʦôrsatgichlar. 

(Hajm bʦôyicha) 

1-jadval 

Chiqindi  gazlar 

Chiqindi gazlar Chiqindi gazlar tarkibi, % 

Tarkibidagi moddalar nomi Benzinli dvigatellar Dizel dvigatellari 

Azot 74-77 76-78 

Kislorod 0,3-8,0 2-18 

Suv 3,0-5,5 0,5-4,0 

Uglerod-2 oksidi 5-12 1-10 

Uglerod oksidi 1-10 0,02-0,50 

Azot oksidi 0-0,8 0,001-0,400 

Uglevodorodlar 0,20-0,30 0,1-0,10 

Oltinguugurt gazi 0-,002 0-,03 

Qurum, g/m
3
 0-,04 0,1-1,5 

Benzopirin, g/m
3
 0,0002 0,00001 
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Bu tizim nafaqat dvigateldan chiqayotgan 

gazlarni tozalab qolmasdan balki undan 

chiqayotgan shovqinni ham meyor 

darajasida pasaytirishga ham xizmat qiladi. 

Avtomobilni bu tizim bilan jixozlash uning 

konstruksiyasiga va dvigatel quvvati 

yʦôqolishiga  kʦôp taôsir qilmaydi, lekin 

shovqin darajasi sezilarli darajada taôsirini 

kʦôrsatadi. Shu maqsadda, hozirda 

avtomobil va dvigatel konstruksiyasiga 

bogóliq ravishda kʦôp slindrli dvigatellarda 

ikkita katalitik neytralizator  qʦôllaniladi, 

hamda  payvandlanib quvurlar orqali 

markaziy ovoz sʦôndirgich bilan shovqinni 

pasaytiradi. 

 
2-rasm. Katalitik neytralizator  

 

Ekotizimni muhofaza qilish 

maqsadida rejalashtirilgan natijalar: 

Ekologik xavfsizlikni taôminlashda 

mahalliy bazalt pilik (roving)dan issiqlik 

izolyatsion bazalt filtrlarni loyihalash, 

xomashyo va materiallar sarfi hisobi 

metodologiyasini ishlab chiqish; 

Avtomobillar xarakatlanishi 

jarayonida zararli gazlarining harakat 

tezligini kamaytirish, harakatlanish 

jarayonida chiqindi gazlar miqdorini 

kamaytirish, zararli gazlarni kamaytirish 

maqsadida bazalt rolikni olish jarayonida 

Oltinguugurt gazi, Uglerod-2 oksidi, Azot 

oksidi reaksiyaga kirishadigan ximiyaviy 

elementlar miqdori  aniqlash, ekologik 

muhitni yaxshilashdagi issiqlik izolyatsion 

bazalt filtrlar olishni asoslash; 

rejalashtirilgan mahsulot ishlab 

chiqarish hajmidan kelib chiqib, xomashyo 

va materiallar sarfi hisoblab chiqish; 

Avtomobil ekotizimni yaxshilash bʦôyicha 

tavsiyalar:. 

- avtomobilda mexanik shovqinni 

konstruktiv xususiyatining yuqori aniqlikni 

oshirish; 

 

 

 

- mexanik shovqinni yuzaga keltiruvchi 

zarba bilan ishlaydigan detallarga termo 

ishlov berish; 

- Aerodinamik shovqinnig yuzaga 

kelishida Dizel,injektor va karbyuratorli 

dvigatellardan chiquvchi chiqindi gazlar 

zararliligini kamaytirish; 

-dvigatellarda katalitik neytralizator  

qʦôllash; 

-elektromexanik qurillma elementlaridagi 

magnit kuchlaridan hosil bʦôladigan 

shovqinlarni rostlash va maxkamlash 

darajasini oshirish orqali kamaytirish. 

      Xulosa ʦôrnida ekspluatatsiya 

sharoitlarida avtotransport vositalarining 

ekologik xavfsizlik nazoratini amalga 

oshirganda, foydalanadigan ekologik 

meyorlar avtotransport korxonasining 

ishlab chiqarish texnika bazasi bilan 

jihozlanganlik  darajasiga bogóliqligini 

hisobga olish talab qilinadi. Shu ʦôrinda 

ishlab chiqarish texnik baza belgilangan 

tartibda bʦôlishi, transport vositalarining 

texnik holatini texnik jihatidan tartibga 

solish sohasidagi normativ hujjatlar 

talablariga muvofiqligini baholashni 

tashkil etish va ʦôtkazish uchun tegishli 

texnologik, sinov jihozlari va ʦôlchash 

vositalari bilan taôminlangan bʦôlishi 

maqsadga muvofiq bʦôlib, 

avtomobillardan chiqayotgan shovqin 

darajasini kamaytirishga olib 

keladi,shuningdek avtomobillarning 

ekologik xavfsizligi taôminlanib, samarali 

ishlashiga olib keladi. 
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Foydalanilgan adabiyotlar 
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ELEKTROMOBILLAR  VA ICHKI  YONUV DVIGATELLI  

AVTOMOBILLARNING  EKOLOGIK  KOᾶRSATKICHLARI  HAMDA  ULARNING  

ATROF-MUHITGA  TAôSIRINI  BAHOLASH  

 

Qosimov Baxtiyor Axmatjonovich 

Transport vositalari muhandisligi kafedrasi assistenti 

Jizzax politexnika instituti 

E-mail: baxtiyoraxmatjonovich@gmail.com 

 

Ushbu maqolada elektromobillarning yaratilish tarixi, bugungi kunda ishlab 

chiqariladigan elektromobillarning turlari, ulardagi yutuqlar, ekologik koᾶrsatgichlar 

toᾶgrisida va muammolari hamda kamchiliklar keltirib oᾶtilgan boᾶlib, ularni ichki yonuv 

dvigatelli avtomobillar bilan taqqoslangan maôlumotlar keltirib oᾶtilgan. Elektromobillar va 

ichki yonuv dvigatelli avtomobillardan toᾶgᾶri foydalanish uchun kerakli tavsiya berib 

oᾶtilgan. Bundan tashqari elektromobillarning va ichki yonuv dvigatelli avtomobillarning 

umumiy ekologik taôsir koᾶrsatgichlari uchun hisob-kitoblar hamda ishlatishdagi 

chiqaradigan chiqindilar miqdori keltirib oᾶtilgan. Avtomobillarning umumiy koᾶrsatgichlari 

va xulosalar berib oᾶtilgan. 

Kalit soᾶzlar: Elektromobil, gibrid, elektr, energiya, quvvat, ichki yonuv dvigatel, 

avtomobil, transport, batareya, harakat, xavfsizlik, yoqilgᾶi, konstruksiya, ekologiya, atrof 

muhit, chiqindi gaz. 

ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʠʩʪʦʨʠʷ ʩʦʟʜʘʥʠʷ ʵʣʝʢʪʨʦʤʦʙʠʣʝʡ, ʪʠʧʳ 

ʵʣʝʢʪʨʦʤʦʙʠʣʝʡ, ʚʳʧʫʩʢʘʝʤʳʭ ʩʝʛʦʜʥʷ, ʠʭ ʜʦʩʪʠʞʝʥʠʷ, ʵʢʦʣʦʛʠʯʥʦʩʪʴ, ʧʨʦʙʣʝʤʳ ʠ 

ʥʝʜʦʩʪʘʪʢʠ, ʘ ʪʘʢʞʝ ʧʨʠʚʦʜʠʪʩʷ ʠʥʬʦʨʤʘʮʠʷ ʦʙ ʠʭ ʩʨʘʚʥʝʥʠʠ ʩ ʪʨʘʥʩʧʦʨʪʥʳʤʠ 

ʩʨʝʜʩʪʚʘʤʠ ʩ ʜʚʠʛʘʪʝʣʷʤʠ ʚʥʫʪʨʝʥʥʝʛʦ ʩʛʦʨʘʥʠʷ. ɼʘʥʳ ʥʝʦʙʭʦʜʠʤʳʝ ʨʝʢʦʤʝʥʜʘʮʠʠ ʧʦ 

ʧʨʘʚʠʣʴʥʦʡ ʵʢʩʧʣʫʘʪʘʮʠʠ ʵʣʝʢʪʨʦʤʦʙʠʣʝʡ ʠ ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʨʝʜʩʪʚ ʩ ʜʚʠʛʘʪʝʣʷʤʠ 

ʚʥʫʪʨʝʥʥʝʛʦ ʩʛʦʨʘʥʠʷ. ʂʨʦʤʝ ʪʦʛʦ, ʧʨʠʚʦʜʷʪʩʷ ʨʘʩʯʝʪʳ ʦʙʱʝʛʦ ʚʦʟʜʝʡʩʪʚʠʷ 

ʵʣʝʢʪʨʦʤʦʙʠʣʝʡ ʠ ʘʚʪʦʤʦʙʠʣʝʡ ʩ ʜʚʠʛʘʪʝʣʷʤʠ ʚʥʫʪʨʝʥʥʝʛʦ ʩʛʦʨʘʥʠʷ ʥʘ ʦʢʨʫʞʘʶʱʫʶ 

ʩʨʝʜʫ, ʘ ʪʘʢʞʝ ʦʙʲʝʤʦʚ ʚʳʙʨʦʩʦʚ ʧʨʠ ʠʭ ʠʩʧʦʣʴʟʦʚʘʥʠʠ. ʇʨʠʚʝʜʝʥʳ ʦʙʱʠʝ 

ʪʝʭʥʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʩʨʝʜʩʪʚʘ ʠ ʚʳʚʦʜʳ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʕʣʝʢʪʨʦʤʦʙʠʣʴ, ʛʠʙʨʠʜ, ʵʣʝʢʪʨʠʯʝʩʪʚʦ, ʵʥʝʨʛʠʷ, ʤʦʱʥʦʩʪʴ, 

ʜʚʠʛʘʪʝʣʴ ʚʥʫʪʨʝʥʥʝʛʦ ʩʛʦʨʘʥʠʷ, ʘʚʪʦʤʦʙʠʣʴ, ʪʨʘʥʩʧʦʨʪ, ʘʢʢʫʤʫʣʷʪʦʨ, ʜʚʠʞʝʥʠʝ, 

ʙʝʟʦʧʘʩʥʦʩʪʴ, ʪʦʧʣʠʚʦ, ʩʪʨʦʠʪʝʣʴʩʪʚʦ, ʵʢʦʣʦʛʠʷ, ʦʢʨʫʞʘʶʱʘʷ ʩʨʝʜʘ, ʚʳʭʣʦʧʥʳʝ ʛʘʟʳ. 

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 combustion engines. 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 vehicles and the 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, fuel, construction, ecology, 

environment, exhaust gas. 

 

Kirish   

Elektromobillar hozirgi vaqtda 

tobora ommalashib ularga boᾶlgan talab 

ortib bormoqda. Respublikamizda 

elektromobillari, gibrid avtomobillarni 

ishlab chiqarishni tashkil etish va mahalliy 

avtomobilsozlik mahsulotlari 

nomenklaturasini yanada kengaytirish 

hamda elektromobillar ishlab chiqarishni 

tashkil etishni davlat tomonidan qoᾶllab-

mailto:baxtiyoraxmatjonovich@gmail.com
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quvvatlash chora-tadbirlari toᾶgórisida 

prezdentning qarori qabul qilingan [2]. 

Haqiqatdan ham qaraganda bu transportlar 

yoqilgᾶi tejamkor hisoblanadi va ekologik 

koᾶrsatgichlari yaxshi ekanligini 

izoxlashadi. Ayrim mutaxasislar shuni 

takitlashadiki elektromobillarni ishlab 

chiqarilishi bu yer sayyorasini 

ekologiyasini yaxshilashga xizmat qiladi 

deb hisoblamaydi. Demak bir qancha 

sabablarni koᾶrib chiqish maqsadga 

muvofiq. Olib borilayotgan koᾶplab  

tadqiqotlar shuni koᾶrsatadiki 

elektromobillarning atrof-muhitga kam 

miqdorda boᾶlsa ham zarar yetkazishi 

maᾶlum boᾶlib qolmoqda. Bu tadqiqotlarni 

tahlil qilib chiqilganda elektromobillarning 

ekologik koᾶrsatgichlari ularni 

harakatlanish hududlariga bogᾶliqdir. 

Ularning asosiy quvvat manbai elektr 

energiyasidir. Shunday ekan elektr 

energiyasini ham ishlab chiqarishda 

yuzaga keladigan ekologik muammolar 

bilan bogᾶliqdir (1-rasm).

 

 
1-rasm. 1832-yilda Robert Anderson tomonidan ishlab  

chiqarilgan birinchi elektromobilning ko ᾶrinishi  

 

Aslida ichki yonuv dvigatelli 

avtomobillarga qaraganda elektromobillar 

1930-yillarda allaqachon yaratilgan edi. 

1832-yilda Robert Anderson 

elektromobillarini birinchi marta ishlab 

chiqardi. Lekin oᾶsha davrda akkumulyator 

batareyalarini texnologiyasini rivojlanishi 

darajasi past boᾶlgani ommalashishga 

salbiy taôsir koᾶrsatgan. 19-asrning oxiri va 

20-asrning boshlarida ichki yonuv 

dvigatelli avtomobilklar rivojlana 

boshladi. 1885 yilda nemis muhandisi Karl 

Benz zamonaviy avtomobillarni yaratib 

birinchi ichki yonuv dvigatelli transport 

vositasini ixtiro qildi. Shuday qilib 

elektomobillar va ichki yonuv dvigatelli 

avtomobillarining vaqt oᾶtishi bilan 

rivojlanishi har bir davrda jamiyatdagi 

texnologik taraqqiyot va oᾶzgarishlar bilan 

chambarchas bogᾶliq boᾶlib bormoqda. 

Birinchi elektromobilning rivojlanishi 

oᾶsha davrning texnologik cheklovlari 

yaôni  batareya muammolari va samarasiz 

zaryadlash usullarini qamrab olgan edi 

hamda   integratsiyalashuviga toᾶsqinlik 

qilgan. 1913 yilda ichki yonuv dvigateli 

texnologiyasi rivojlangani va Genri Ford 

konveyer ishlab chiqarishni yoᾶlga 

qoᾶyganligi sababli, 20-asr boshidan ichki 

yonuv dvigatelli avtomobillar  tezda 

rivojlana boshladi.  

Elektromobillarning ichki yonuv 

dvigatelli avtomobillarga qaraganda 

afzalliklarini ham koᾶrib chiqilish muhim 

masala hisoblanadi. Dastlabki 

elektromobillar ishlab chiqarilgan davrda 

elektromobillar boᾶgan talab kamayib  

ichki yonuv dvigatellarga boᾶgan talab 

oshib ketgan edi. Demak bunga sabab 

ichki yonuv dvigatelli avtomobillarning 

ommaviy, zamonaviy ishlab chiqarilishi va 

uning natijada avtomobillarni narxi 

pasayishi sabab boᾶldi. Ammo bugungi 

davrga kelib elektromobillarning 

ommalashib ketishi va uning bir qancha 

afzalliklari xaridorlar oᾶrtasida talabni 

oᾶsishiga sabab boᾶldi. 

Elektromobillarning bir  qator 

afzalliklarini koᾶrib chiqamiz:  
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- chiqindi gazlar miqdorining yoqligi 

yoki juda kamligi; 

- qayta tiklanadigan energiya 

manbalaridan foydalanish imkoniyati 

mavjudligi; 

- yuqori samaradorlik koᾶrsatgichlari; 

- dvigateldan chiqadigan shovqini 

yoᾶqligi ; 

- yoqilgᾶi narxining arzonligi; 

- xavfsizlik darajasini yaxshilanganligi. 

MDH mamlakatlarida jumladan 

Rossiya federatsiyasida elektromobil 

egalari bir qator  imtiyozlari mavjud boᾶlib 

bu mamlakatda elektromobillarni 

ommalashishiga xizmat qiladi. Bu 

imtiyozlardan biri transport soliqlaridan 

ozod qilinishidir. Bundan tashqari ichki 

yonuv dvigatelli transport vositalarini 

harakatlanishi taqiqlangan hududlarda 

elektromobillarni xarakatlanishiga ruxsat 

beriladi. Elektromobillar pullik yoᾶllarda 

ham bepul harakatlanadi va pullik 

avtoturargohlarda ham bepul toᾶxtash 

imkoniyatini beradi. Elektromobillarni 

sotib olishda davlat tomonidan koᾶp 

miqdorda subsidiya ajiratiladi. Bu ishlarni 

amalga oshirish mamlakatda 

elektromobillarni ommalashishiga sabab 

boᾶladi. 

Elektromobillarning quvvatlantirish 

borasida koᾶpincha bu mashinalar 

benzinga qaraganda ekologik jihatdan 

qulay emasligini takidlashi kerak. Chunki 

isteômol qilinadigan elektr energiyasi gaz, 

koᾶmir yoki neft kabi yoqilgᾶidan 

foydalangan holda elektr stantsiyalarida 

ishlab chiqariladi. Yaôni avtomobil zararli 

chiqindilarni chiqarmasa-da zaryadlash 

uchun elektr energiyasini etkazib 

beradigan elektr stansiyalari tomonidan 

ishlab chiqariladigan enirgiya uchun 

yoqiladigan neft mahsulotlari ekologiyaga 

katta zarar yetkazadi. Bu borada 

mutaxassislar xaq deb taôkidlash mumkin, 

lekin bu maôlumotlarni keltirishdan oldin 

isbod va dalillar kerak boᾶladi. 

Elektromobillar va ichki yonuv dvigatelli 

avtomobilning qaysi biri ekologiyaga 

koᾶproq zarar keltirishini oᾶrganish uchun 

toᾶliq hayot davrlarini yaôni ularni ishlab 

chiqarish uchun ketadigan xom ashyoni 

qazib olishdan tortib, utilizatsiya 

qilishgacha boᾶlgan davrlarini 

solishtiriladi.  

Agar elektr enirgiyasini ishlab 

chiqarishda shamol generatorlari, quyosh 

panellari va shunga oᾶxshash tizimlar 

yordamida avtomobilni qayta zaryad qilish 

uchun elektr energiyasini ishlab chiqarilsa 

u holda ichki yonuv dvigatelli va elektr 

motorli avtomobil oᾶrtasidagi CO2 

chiqindilaridagi farq juda katta boᾶladilar. 

Bu jarayonlar natijasida atmosferaga 

karbonat angidrid chiqindilarini 3 

barobarga  kamaytirish imkoniyatini beradi 

(2-rasm). 

 

 
2-rasm. Elektromobillarning davlatlar kesimida ekologik toza koᾶrsatkichlarining 

tahlili  
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Asosan Osiyo mamlakatlarida 

elektr energiyasini ishlab chiqarishda tabiy 

gaz, koᾶmir va mazut yoqilgᾶisi bilan 

ishlaydigan elektr stantsiyalari soni 

koᾶpdir. Shuning uchun ham 

elektromobillar ichki yonuv dvigatelli 

avtomobillarga qaraganda atrof-muhitni 

atigi 25-40% kamroq ifloslantiradi deb 

hisoblanadi. Ammo hali ham bu 

koᾶrsatgich kamroq hisoblanadi. Agar 

yaqin kelajakda elektromobillar soni oshib 

borsa ekologiyaga chiqaradigan zaxarli 

moddalar miqdori ham oshishi mumkin. 

Bu koᾶrsatgichlar AQShda elektromobillar 

ichki yonuv dvigatelli avtomobillarga 

qaraganda 60-68 foizga ekologik toza 

hisoblanadi. Yevropa mamlakatlarida bu 

koᾶrsatkichlar biroz farq qilib ekologik 

koᾶrsatgichlari 66-69 foizni tashkil qiladi. 

Xitoyda esa bu farq faqat 37-45% ni 

tashkil qiladi. Elektr stantsiyasining 

aksariyat qismi hali ham koᾶmirda 

ishlayotgan Hindiston uchun 

elektromobillarning ekologik tozaligi ichki 

yonuv dvigatelli avtomobillarga qaraganda 

atigi 19-34 foizga yaxshiroq (3-rasm).  

 

 
3-rasm. Elektromobillarning ekologik zararli  koᾶrsatgichlari  

 

Barcha hollarda ham 

elektromobillarni ekologik 

koᾶrsatgichlarini salbiy yoki ijobiy 

tomonlarini koᾶrishda karbonat angidrid 

chiqindilari benzin bilan ishlaydigan 

avtomobillarga qaraganda ancha past 

hisoblanadi. Elektromobillarning 

akkumulyatorlari qanchalik ekologik toza 

yoki zararli ekanligi bunung ekoligik 

koᾶrsatsichlarini baholab beradi.  Benzinli 

va dizelli avtomobillar uchun zamonaviy 

akkumulyator 3 yil xizmat qiladi. Ishlab 

chiqaruvchilar bunday batareyalarga faqat 

2 yil kafolat beradi. Elektromobillar 

yaratuvchilari akkumulyatorlarning toᾶgᾶri 

ishlashiga 8-10 yil yoki 160.000-200.000 

km masofani kafolatlaydi. Ammo tez 

zaryadlash juda tez-tez ishlatilmasa, 

bunday batareyalarning oᾶrtacha ishlash 

muddati kamida 10 yildan ham koᾶproq. 

Bu shuni anglatadiki elektromobil 

akkumulyatorlari kamroq utilizatsiya 

qilishni talab qiladi. 2019-yilda 

Britaniyaning Nature jurnali Birmingem 

universiteti mutaxassislarining 

elektromobil ishlab chiqarishning oᾶsishi 

tufayli kelajakda litiy-ionli 

akkumulyatorlarning utilizatsiya qilinishi 

muammosi haqida ogohlantirgan 

maqolasini chop etgan edi. Mutaxassislar 

lityum-ion batareyalarni ikkilamchi xom 

ashyoning qimmatli manbalari sifatida 

koᾶrish mumkinligini taôkidladilar. 

Hozirda juda oz sonli elektromobillar 

qayta ishlashga yuborilmoqda. Lekin 

butun dunyo boᾶylab koᾶplab litiy-ionli 

batareyalarni qayta ishlash zavodlari 

mavjuddir.  

Rossiyada bu Chelyabinsk 

shahridan ñMegapolisresursò 

kompaniyalar guruhi tomonidan amalga 

oshiriladi. Germaniyada 

elektromobillardan akkumulyatorlarning 

ishlash muddatini uzaytirishning qiziqarli 
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usuli ixtiro qilindi. Gamburg yaqinida 

Wemag kompaniyasiga tegishli tijorat 

elektr stantsiyasi quyosh panellari va 

shamol turbinalaridan ortiqcha energiyani 

saqlash uchun ushbu batareyalardan 

foydalanadi. Avtomobillarni qayta 

ishlashni global maônoda koᾶrib chiqish 

ham benzin va dizel avtomobillari 

foydasiga emas. Koᾶpincha bir xil 

markadagi elektromobillar va ichki yonuv 

dvigatelli avtomobillar deyarli bir xil 

kuzovlarda va bir xil ichki tarkibda ishlab 

chiqariladi. Asosiy farq faqat 

dvigateldadir. Agar ichki yonuv 

dvigateliga ega mashinalarda qayta 

ishlanadigan juda koᾶp ifloslantiruvchi 

qismlar mavjud boᾶlsa (dvigatel, uzatmalar 

qutisi, akkumulyator, turli xil moylar), 

elektromobillar faqat akkumulyator 

batariyalaridan va generator matorlaridan 

foydalanadi (1-jadval).  

1-jadval 

Elektromobil va ichki yonuv dvigatelli avtomobillar koᾶrsatgichlarining tahlili  

 

 

 

BYD SONG PLUS  Champion 
Chevrolet Captiva 3.0 AWD LTZ 

 

¶ Diapazon 

¶ Avtomobil turi  
520-605 km Eshiklar soni 5 

¶ Quvvat  135 kv Oᾶrindiqlar soni 5-7 

¶ Batareya quvvati 71.7 kvt Yoqilgᾶi turi AI-95 

Rasmiy 0-100 km/soat 

tezlashish vaqti 
8.3 sek. 

100 km/soatgacha 

tezlashish vaqti 
8,6 sek. 

soniyada tezlanish 

vaqtiga erish 
0-50 km/soat Maksimal tezlik 198 km/soat 

maksimal quvvati 4.4 kvt 
Shahar aylanishida yoqilgᾶi 

isteômoli 

100 km 

uchun 14,3 l 

sof elektr diapazoni 605 km 
Magistral yoᾶlda yoqilgᾶi 

sarfi 

100 km 

uchun 8,3 l 

Sof elektr masofasiga 605 km Quvvat zaxirasi 455 - 783 km 

Tana tuzilishi 5 eshikli 5 oᾶrinli  Uzunlik 4673 mm 

Ogᾶirligi  1950 kg Kengligi 1868 mm 

Uzunlik  4705 mm Balandligi 1756 mm 

Kenglik  1890 mm Old trek 1569 mm 

Balandlik  1680 mm Orqa iz 1576 mm 

Zaryadlash (10-

80%) 
30 daqiq Gᾶildirak baôzasi 2707 mm 

Gᾶildirak bazasi 2765 mm Burilish diametri 11,8 m 

- - Ogᾶirlikni cheklash 1890 kg 

Batareya quvvati  71,1 Kwh Brutto vazni 2352 kg 

Dvigatelning umumiy  

momenti   
280 NĿM Yuk koᾶtarish qobiliyati 462 kg 

Battareya turi Lityum temir Silindrlar soni / tartibga 6/V shaklida 
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fosfat batareyasi solish 

Dvigatelning 

maksimal quvvati  
135 kvt 

 
Dvigatel quvvati, ot/daqiqa 249/6900 

Quvvat isteômoli 14,1 Kwh/100 km - - 

Energiya turi elektr Moment, Nm / rpm 288/5800 

DC zaryadlash vaqti 30 daq. Elektron boshqaruv 

tizimlari 

ABS, EBD, 

ESP 

Shinalar oᾶlchami 235/50 R19 Shina oᾶlchami 235/50 R19 

 

Elektromobil batareyalarini 

ekologiya zararini kamaytirishning eng 

maqbul usullaridan biri uni qayta ishlash 

orqali zararini kamaytirish hisoblanadi. Bu 

borada bir qator ishlar amalga oshirilib 

bormoqda. Ayrim mamlakatlar 

elektromobil akkumulyatorlarini qayta 

ishlatishni faol ravishda 

ragᾶbatlantiradigan batareyalarni qayta 

ishlash jarayonini yoᾶlga qoᾶyishni maqsad 

qilgan. Elektromobil akkumulyatorlarni 

qayta ishlash tarmoqlarini yarata 

boshladilar. Bu nafaqat ishdan chiqqan 

batareyalarni atrof-muhitga salbiy taôsirini 

kamaytiradi balki akkumulyator 

texnologiyasidagi iqdisodiy tejamkorlikni 

ham oshiradi. Atrof-muhitga salbiy taôsir 

koᾶrsatishning oldini olish uchun 

avtomobillarni utilizatsiyasi qayta ishlash 

jarayoni amalga oshiradi va ekologiyaga 

taôsirini kamaytiradi [4].  

Elektromobillarning ishlab 

chiqarilishi unga boᾶlgan talabni oshishiga 

sabab boᾶlmoqda. Bu borada yanada bir 

imtiyozlar ham joriy etilmoqda. Misol 

uchun subsidyalarning ajiratilishgi va 

bojhgona toᾶlovlaridagi afzalliklarini misol 

qilsak boᾶladi. Bundan tashqari shaharlar 

elektromobillarni qabul qilishni 

kuchaytirish uchun anôanaviy yonilgᾶi 

avtomobillariga cheklovlar kiritilishi ham 

talabni oshiradi. Lekin yirik yuk tashish va 

qishloq xoᾶjaligi sohasida hali ham ichki 

yonuv dvigatelli avtomobillarga boᾶlgan 

talab yuqoriligicha qolmoqda. 

Avtomobillarning umumiy samaradorligini 

oshirish uchun elektr va yoqilgᾶi quvvatini 

birlashtirgan gibrid avtomobillar ham 

tobora ommalashib borishi koᾶp 

masalalarga yechim boᾶladi. 

Tormoz tizimi elektromobil va 

ichki yonuv dvidatelli avtomobillarda hal 

qiluvchi ahamiyatga ega boᾶgan mexanizm 

yaôni xavfsizlikni taminlaydigan ish 

faoliyatini optimallashtiradi. 

Elektromobillar regenerativ tormoz 

tizimlariga ega boᾶlib sekinlashuv vaqtida 

kinetik energiyani elektr energiyasiga 

aylantirish vazifasini bajaradi. Bu esa 

saqlangan energiya samaradorlikni 

oshirish vazifasini bajaradi. Ichki yonuv 

dvigatelli avtomobillar ishqalanish 

tormoziga tayanib ishlaydi va tormoz 

disklari hamda prokladkalari orqali kinetik 

energiyani issiqlik energiyasiga 

aylantiradi. Elektromobillardan farqli 

oᾶlaroq ular qayta tiklash qobiliyati 

mavjud emas. Ikkala tizim ham bir xil 

vazifani bajaradi, lekin turli usullar orqali 

amalga oshiriladi. Elektromobillar 

energiya tejashni birinchi oᾶringa qoᾶyadi, 

chunki energiyani tejash uning 

samardorligini oshiradi. Ichki yonuv 

dvigatelli avtomobillar esa sodda 

mexanizmni afzal koᾶradi, chunki sodda 

mexanizm ishonchli deb hisoblanadi [6]

Avtomobillarning umumiy 

ekologik taôsir koᾶrsatgichlarini formulasi: 

 

ὉὍ    (1) 

  

bu yerda: 

EI - 1 km ga toᾶgᾶri keladigan 

ekologik taôsir (g CO /km yoki kg 

CO /km); 

ETchiqin - avtomobilning butun 

hayot davridagi umumiy chiqindilari (g 

CO ); 

Dmasofa - avtomobil butun umrida 

bosib oᾶtgan umumiy masofa (km). 
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 Avtomobillarning umumiy 

chiqaradigan chiqindilar formulasi. 

ὉὝ Ὁὖ ὉὟ ὉὈ (2) 

   

bu yerda: 

EP - ishlab chiqarilgan chiqindilari 

(g CO ) ð avtomobilni ishlab chiqarishda; 

EU - foydalanishda chiqargan 

chiqindilari (g CO ) ð harakatlanishda 

hosil boᾶladigan chiqindilar; 

ED - utilizatsiya chiqindilari (g 

CO ) ð avtomobilni yoᾶq qilish jarayoni. 

Elektromobillarda EU elektr 

energiyasini ishlab chiqarishdagi CO  ga 

bogᾶliq boᾶlib, ichki yonuv dvigatelli 

avtomobillarda esa yoqilgᾶi yonishi orqali 

hosil boᾶladi. 

Avtomobillardan foydalanishda 

hosil boᾶladigan chiqindilari formulasi 

Elektromobillar uchun: 

ὉὟ Ὁ ϽὉὊ ϽὈ   (3)

    

bu yerda: 

Ὁ  - elektr sarfi (kWh/km) ; 

ὉὊ  - elektr energiyasi ishlab 

chiqarishda hosil boᾶladigan CO  (g/kWh); 

Dumum - avtomobil butun umrida bosib 

oᾶtgan umumiy masofa (km). 

 Ichki yonuv dvigatelli avtomobillar 

uchun: 

ὉὟ Ὂ ϽὉὊ ϽὈ  (4) 

bu yerda: 

Ὂ  - yoqilgᾶi sarfi (l/km); 

ὉὊ  - 1 litr yoqilgᾶidan chiqadigan CO  

(g/l); 

Dumum - avtomobil butun umrida bosib 

oᾶtgan umumiy masofa (km). 

Ichki yonuv dvigatellarining yoᾶqilgᾶi turi: 

Benzin - 2,310 g CO /l;  

Dizel - 2,680 g CO /l. 

2-jadval 

Elektromobil va ichki yonuv dvigatelli avtomobillarni chiqindi sarfi  
Elektromobil  

Elektr sarfi 0.15 kWh/km 

Elektr CO  chiqindisi (global oᾶrtacha) 400 g/kWh 

Ishlab chiqarish CO  chiqindisi 12,000,000 g (12 tonna) 

Umumiy hayot davomiyligi 200,000 km 

Ichki yonuv dvigatelli avtomobil 

Yoqilgᾶi sarfi 6.5 l/100 km = 0.065 l/km 

Benzin CO  chiqindisi 2310 g/l 

Ishlab chiqarish CO  chiqindisi 6,000,000 g (6 tonna) 

Umumiy hayot davomiyligi 200,000 km 

 

Elektromobillar uchun hisob-kitob. Ishlatishdagi chiqaradigan chiqindilar: 

ὉὟ πȟρυϽτππϽςππȢπππρςπππȢπππ Ὣ ὅὕ 
 Umumiy chiqindilar miqdori: 

ὉὝ Ὁὖ ὉὟ ρςπππȢπππρςπππȢπππ Ὣ ὅὕ 

 1 km ga ekologik taôsir koᾶrsatgichi: 

ὉὝ
ςτπππȢπππ

ςππȢππ
ρςπὫ ὅὕȾὯά 

  Ichki yonuv dvigatelli avtomobillar uchun hisob-kitob. Ishlatishdagi chiqaradigan 

chiqindilar: 

ὉὟ πȟπφυϽςσρπϽςππȢπππσππȢσπππ Ὣ ὅὕ 
 Umumiy chiqindilar miqdori: 

ὉὝ Ὁὖ ὉὟ φπππȢπππσππȢππππσφπȢσππππ Ὣ ὅὕ 

 1 km ga ekologik taôsir koᾶrsatgichi: 

ὉὍ
σφπȢσππππ

ςππȢπππ
ρψπρυ Ὣ ὅὕȾὯά 
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3-jadval 

Avtomobillarning umumiy koᾶrsatgichlar 

Koᾶrsatkich Elektromobil  
Ichki yonuv dvigatelli 

avtomobillar  

Umumiy chiqindi (CO ) 24,000,000 g 36,030,000 g 

1 km ekologik taôsir 120 g/km 180.15 g/km 

Eng ekologik + - 

 

Elektromobillarning asosiy 

ekologik afzalliklaridan biri bu ularning 

chiqindi chiqarishi nol foizga teng deb 

yuritiladi. Biroq ularning umumiy atrof-

muhitga taôsiri bevosita elektr energiyasi 

manbasiga taôsir qilish bilan oᾶlchanganda 

oshib ketadi. Agar elektr energiya quyosh 

panellar yoki shamol energiyasi kabi 

qurilmalardan foydalanilsa 

elektromobillarning uglerod izi sezilarli 

darajada kamayadi. Ichki yonuv dvigatelli 

avtomashinalardan chiqadigan chiqindi 

gazlar birinchi oᾶrinda avtomobil ishlab 

chiqaruvchilari ekologiyani 

ifloslantiruvchi moddalarni kamaytirish 

uchun ilgᾶor texnologiyalarini foydalanishi 

hamda buning natijasida EVRO talablariga 

javob beruvchi avtomobillarni ishlab 

chiqarishni maqsad qilib olishgandir [10]. 

Xulosa. Yuqoridagilarni inobatga 

olib shuni taôkidlash lozimki, barcha 

omillarni hisobga olgan holda 

elektromobillar ekologik toza yoki 

ekologik talablarga jaob bermasligini 

oᾶtkazilayotgan tahlillar natijasida olish 

mumkin boᾶladi. Boshqa tomondan ichki 

yonuv dvigatelli avtomobillarning 

ekspluatatsiya koᾶrsatgichlarini ustunligi 

elektromobillarga nisbatan afzal 

koᾶrinishlari bilan ham ajiralib turadi 

hamda ularda xarajatlarni sarfi 

kamayishiga olib keluvchi omillar 

mavjudligi alohida takidlanadi. Lekin har 

ikkala avtomobillarning ekologik 

koᾶrsatgichlarini inobatga olinsa 

elektromobillarda ham bu koᾶrsatgichlar 

kam emasligini guvohi boᾶlish mumkin. 

Demak davom etayotgan yangilik va ortib 

borayotganligi texnologik 

taraqqiyotlarning natijalari 

elektromobillarni avtomobilsozlik 

sanoatida yanada muhim rol oᾶynashi 

kutilmoqda. Ushbu oᾶsishlar natijasida 

ichki yonuv dvigatelli avtomobillardan 

foydalanishning sezilarli darajada 

kamayishi yoki elektromobillarni ishlab 

chiqarishga boᾶlgan talabni kamayishiga 

olib keladi. 
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UDK 62-838 

KɸFOLɸT DɸVRIDɸ ɸVTOMOBIL EHTIYOT QISMLɸRINI HISOBLɸSH 

USULLɸRINI TɸKOMILLɸSHTIRISH ORQɸLI ɸVTOSERVIS FɸOLIYATI 

SɸMɸRɸDORLIGINI OSHIRISH  

 

Koᾶchimova Dilnoza Ibragim qizi 

Transport logistikasi assistenti 

Jizzax politexnika instituti 

Email: dilnozakochimova93@gmail.com 

+99891-208-31-93 

 

Maqolada yer usti transport mashinalarining texnik qisimlarga boólgan ehtiyojini 

hisoblash uslubiyatiga oid masalalar yoritilgan. Maqolada zamonaviy texnologik jihozlar 

avtotransport vositalarining texnik tamirlash va ularga texnik xizmat koórsatish jaroyonini 

texnologik yangilanishiga asos boólishligi koórsatib oótilgan.            

Kalit soózlar: ishlatiladigan ehtiyot qismlar, kafolat davri, koórikdan oótkazish, detallar 

etishmovchiligi, kelish davriyligi, texnik koᾷrik, nosozlik, nazoratga yaroqlilik. 

ɺ ʩʪʘʪʝ ʨʘʩʩʤʦʪʨʝʥʘ ʤʝʪʦʜʠʢʘ ʨʘʩʯʝʪʘ ʧʦʪʨʝʙʥʦʩʪʠ ʚ ʪʝʭʥʠʯʝʩʢʠʭ ʯʘʩʪʷʭ 

ʥʘʟʝʤʥʦʡ ʪʝʭʥʠʢʠ. ɺ ʩʪʘʪôʝ ʦʪʤʝʯʘʝʪʩʷ, ʯʪʦ ʩʦʚʨʝʤʝʥʥʦʝ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʝ 

ʦʙʦʨʫʜʦʚʘʥʠʝ ʷʚʣʷʝʪʩʷ ʦʩʥʦʚʦʡ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʤʦʜʝʨʥʠʟʘʮʠʠ ʧʨʦʮʝʩʩʘ ʨʝʤʦʥʪʘ ʠ 

ʦʙʩʣʫʞʠʚʘʥʠʷ ʘʚʪʦʤʦʙʠʣʝʡ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʙʳʚʰʠʝ ʚ ʫʧʦʪʨʝʙʣʝʥʠʠ ʜʝʪʘʣʠ, ʛʘʨʘʥʪʠʡʥʳʡ ʩʨʦʢ, ʦʩʤʦʪʨ, 

ʦʪʩʫʪʩʪʚʠʝ ʜʝʪʘʣʝʡ, ʧʝʨʠʦʜʠʯʥʦʩʪô ʧʦʩʪʫʧʣʝʥʠʷ, ʪʝʭʥʠʯʝʩʢʠʡ ʦʩʤʦʪʨ, ʦʪʢʘʟ, 

ʫʧʨʘʚʣʷʝʤʦʩʪô. 

 

Kirish  

Oózbekiston Respublikasida 

avtomobilsozlik sanoatiga asos 

solinganligi mamlakatimizda avtomobillar 

sonini keskin ortib ketishiga sabab boóldi. 

Bu esa oóz-oózidan avtomobillarga 

koórsatilayotgan texnik xizmat sifati va 

madaniyatini koótarishni talab etdi. 

Avtoservislarni barqaror ishlashi va undagi 

ish unumini orttirish uchun doimiy 

izlanishlar olib borish kerak. Shu jumladan 

ushbu ilmiy maqolada ham avtomobillarni 

kafolat davrida ishlatiladigan ehtiyot 

qismlar sarfini hisoblashni 

takomillashtirish orqali avtoservis 

korxonasini ish unumini oshirish koózda 

tutilgan.  

Avtomobillarni kafolat davri 

avtomobil ishlab chiqaruvchi kompaniya 

tomonidan belgilanadi. Bu davr turli 

kompaniyalar avtomobillari uchun turlicha 

boólsa ham, lekin belgilangan shartlar 

deyarli bir xil. Masalan, kafolatli xizmat 

avtomobil toógóri ekspluatatsiya qilinib, 

vaqtida texnik koórikdan oótkazib turilgan 

holatdagina amal qiladi. Oynalar, rezino-

texnik buyumlar va tez yeyilib ketuvchi 

detallarga kafolat berilmaydi. 

Avtomobillar sanoatida xizmat koórsatish 

darajasi va muddati, texnik sozlik holati va 

taômirlash tizimining samaradorligi 

bevosita ehtiyot qismlar bilan 

taôminlanganlik darajasiga bogóliq. 

Xususan, kafolat davrida yuzaga keladigan 

nosozliklarni tezkor bartaraf etish va 

mijozlarga yuqori darajada xizmat 

koórsatish uchun ehtiyot qismlarni aniq 

hisoblab, ularni oldindan zaxiralash 

muhim ahamiyatga ega. Bu esa 

korxonaning logistika tizimini samarali 

tashkil etish hamda xizmat koórsatish 

xarajatlarini optimallashtirishni talab 

qiladi. 

Avtoservis korxonasida kafolat davri 

uchun ishlatiladigan ehtiyot qismlar 

etarlicha taminlangan boólishi shart.  

Nosozlik va buzilishlar boóyicha kelib 

tushadigan arzlar va ularga ishlatilishi 

kerak boólgan ehtiyot qismlar turi va 

sonini oldindan bilish ancha murakkab 

mailto:dilnozakochimova93@gmail.com
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masala. Bu masalani hal etishda kafolat 

davri amal qilayotgan 30...40 avtomobilni 

koózatuvga olinadi. Kuzatuv davri 

avtomobil sotilgandan boshlab kafolat 

davri tugagunga qadar hisoblanadi. Bunda 

toóliq, aniq va ishonchli malumotlar olish 

uchun avtoservis korxonasida 

koórsatilayotgan xizmatlar sifatli, ehtiyot 

qismlar bilan taminlanganlik darajasi 

yuqori, hisobga olish va hujjat ishlari aniq 

yuritilishi kerak. 

 Avtomobilning kafolat davrida 100 

avtomobil uchun hisobga olingan 

detallarni buzilishgacha boólgan ishlashi 

mobaynida oórtacha talab etiladigan 

ehtiyot qismlar soni quyidagicha 

hisoblanadi: 

ʅ

ɻɸʈ
ʉʈ

L

L
ʅ

100*
=              (1) 

Aynan, malum bir nomdagi detallar 

etishmovchiligini oldini olish uchun, 

avtomobillarning kafolat davrida 100 

avtomobil uchun ishlatiladigan detallarni 

hisoblashda ishonchlilik ehtimolligi 

koórsatkichini hisobga olish kerak. Unda 

kafolat davrida 100 avtomobil uchun talab 

etiladigan etiladigan ehtiyot qismlarni 

ishonchlilik ehtimolligini hisobga olgan 

holda quyidagicha aniqlash mumkin: 

 

ʉʈʉʈ ʅUʅʅ aa +=       (2) 

 

Kuzatuv ostidagi avtomobillarni 

baôzi detallari yuqori ishonchlilikka ega 

boólganligi sababli kafolat davrida ularda 

buzilish va nosozliklar kuzatilmaydi. Bu 

degani kafolat davrida ular uchun 

boóladigan extiyojni rejalashtirish shart 

emas degani emas.  

Kafolat davrida kerak boóladigan 

ehtiyot qismlarni buzilish boólmagan 

taqdirda ishonchlilik ehtimolligini hisobga 

olgan holda quyidagicha aniqlash mumkin: 

a

a

ʅ

ɻʘʨ

L

L
H

*100
1 =         (3) 

Talab etiladigan ehtiyot qismlar 

nomlari va sonini rejalashtirish uchun 

avtoservisda, kafolat davrida xizmat 

koórsatilayotgan va taômirlanayotgan 

avtomobillar sonini bilish zarur. 

Tajribalar shuni koórsatadiki, 

avtomobil egalari avtomobillariga 

taômirlash va texnik xizmat koórsatish 

ishlari uchun aksariyat hollarda 

avtomobillarini sotib olgan joylaridagi 

texnik xizmat koórsatish stansiyalariga 

boradilar. Lekin baôzi hollarda texnik 

xizmat koórsatish stansiyasiga yoól-

yoólakay kirib oótadigan avtomobillar ham 

uchrab turadi. Yil davomida kafolatli 

xizmat uchun yoól-yoólakay kirib oótuvchi 

avtomobillar 30...40 % ni tashkil qiladi, 

unda: 

 

ʇɻʘʨ NN )40,1...30,1(= (4) 

 

Shunday qilib, yuqoridagi usul 

orqali avtomobillarning kafolat davrida 

ishlatiladigan ehtiyot qismlar sarfini, 

ishonchlilik ehtimolligini hisobga olgan 

holda optimal ravishda hisoblash mumkin. 

 Bozor iqtisodiyoti sharoitida 

ehtiyot qismlar boóyicha beriladigan 

buyurtmaning eng qulay hajmiga va uni 

olib kelish davriga katta eôtibor beriladi. 

ɸgar yil davomda ishlatiladigan ehtiyot 

qismlarni hammasi birdaniga olib kelinsa, 

ularni omborda saqlash uchun xarajatlar 

haddan tashqari oshib ketadi, chunki 

kapital mablagólar toóliq harakatda 

boólmaydi va ombor maydonidan unumli 

foydalanilmaydi. Shunday qilib, kerakli 

ehtiyot qismlar zahirasini kichik hajmda va 

katta davriyliklarda olib kelish qulay. 

ɸmmo bunda tashish harajati va 

qoóshimcha xarajatlar oshadi hamda 

isteômolchilar katta hajmda oladigan 

mollari uchun beriladigan moliyaviy 

imtiyozdan mahrum boóladilar. Shular 

sababli, olib kelinadigan ehtiyot qismlar 

partiyasining xarajatiga va olib kelish 

davriyligiga ikkita omil birday taôsir etadi: 

 -buyurtmani olib kelish 

uchun ketadigan xarajatlar;  

 -zahirani saqlash uchun 

ketadigan xarajatlar. 

 Ehtiyot qismlar zahira hajmini va 

buyurtma berish vaqtini aniqlash uchun 

oddiy jadval usulidan tortib, to murakkab 

iqtisodiy-matematik usullargacha, har xil 

usullar qoóllaniladi. 
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 Iqtisodiy-matematik usullar eng 

qulay (optimal), ehtiyot qism hajmini va 

buyurtma berish davriyligini aniqlashga 

qaratilgan. Bu usul shartiga koóra, bitta 

detalni olib kelish va uni saqlash uchun 

xarajatlar yigᾷindisi eng kam (minimal) 

boólishi kerak.  

 Omborlarda vujudga keladigan 

etishmaydigan yoki sarflanmaydigan 

ehtiyot qismlar nomenklaturasini oóz 

vaqtida bartaraf etish zahirani 

shakllantirish va nazoratlash tizimiga 

bogᾷliq.  

 ɸvtomobillarda kafolat davrida 

buzilishlarni oldini olish uchun, muntazam 

va tartibli ravishda avtomobilning texnik 

holatini tekshirib borish zarur. Buning 

uchun avtoservis korxonasi barcha kerakli 

asbob-uskunalar, diagnostik stendlar va 

texnologik jihozlar bilan taôminlangan 

boólishi kerak. Bundan tashqari 

avtomobillarda kafolat davrida eng koóp 

uchrayotgan nuqsonlarni oórganib, ularni 

oldini olish boóyicha tadbirlar ishlab 

chiqish zarur. Bundan koózlangan maqsad 

avtoservis korxonasi omboridagi ehtiyot 

qismlar zahirasini shu maôlumotlar asosida 

toógᾷri tashkil qilish va avtomobillarda 

kafolat davrida eng koóp uchrayotgan 

nuqsonlar haqida avtomobil ishlab 

chiqaruvchi zavodni habardor qilish orqali 

mavjud kamchiliklarni bartaraf etishdir. 

Shaxsiy avtomobil egalari koópincha servis 

korxonalariga kirganlarida avtomobil 

boóyicha bajariladigan ishlarni tanlab 

oótkazadilar. Bunday holatlar kafolat 

davrida boólishi qatôiyan man etilishi 

kerak, chunki ayrim nuqsonlar 

tekshirilmay oótib ketishi mumkin. Shu 

sababli kafolat davrida servis korxonasiga 

kirgan har bir avtomobilning agregat va 

tizimlari boóyicha texnik nazorat ishlari 

oótkazilishi shart. Dunyoning 

avtomobilsozlik sohasi boóyicha eng ilgᾷor 

mamlakatlaridan biri boólgan Germaniyada 

avtoservis korxonasiga kirgan har bir 

avtomobil (shaxsiy yoki davlat avtomobili, 

kafolat davrida va undan keyin) 

toólaligicha texnik koórikdan oótkazilishi 

shart qilib belgilangan [2]. Bundan 

koózlangan asosiy maqsad insonlar hayoti 

xavfsizligini taôminlash va ularning 

avtomobillarini uzoq yillar davomida 

ishonchli xizmat qilishini taôminlashdan 

hamda firmaning mavqeini oshirishdan 

iborat. 

ɸvtomobillarda uchraydigan 

nosozliklar turlicha boólib, ularning kelib 

chiqish omillari ham turlichadir. [3] 

Kafolat davrida uchraydigan buzilishlar 

turlicha boólishiga qaramasdan, kafolatli 

xizmat faqatgina konstruksion va 

texnologik sababdan vujudga kelgan 

buzilishlarga koórsatiladi. Kafolatli 

taômirlash jarayonida ehtiyot qismlar 

hisob-kitobi muhim ahamiyat kasb etadi. 

Agar avtoservishda kerakli ehtiyot qismlar 

zaxirasi mavjud boólmasa, taômirlash 

muddati uzayadi va mijozlarning 

ishonchini yoóqotish xavfi yuzaga keladi.  

ɸvtoservis korxonalarini yuqori darajadagi 

aniqlikka ega boólgan diagnostik stendlar 

va texnologik jihozlar bilan taôminlash, 

ishchilar malakasini muntazam oshirib 

borish, yaôni ularni ilgᾷor mamlakatlar 

tajribalari bilan tanishtirish, kerak boólsa 

ularni chet mamlakatlarda oóqish uchun 

yuborish kabi tadbirlar zarur hisoblanadi. 

Yuqorida keltirilganlarning barchasi 

avvalo xizmat sifatini yaxshilanishiga, 

xizmatlar tan narxlarini kamayishiga, 

avtoservis korxonasini ish unumdorligini 

oshishiga va shu orqali avtomobil ishlab 

chiqaruvchi zavodni obroósi va daromadini 

oshishiga, oxir oqibat mamlakatimiz 

avtomobil sanoatini tobora rivojlanishiga 

olib keladi. 

ɸvtomobillarga texnik xizmat 

koórsatish va taômirlashda ikki xildagi 

axborot turidan foydalaniladi: statistik 

(ishonchli) va individual (diagnostik). 

Statistik axborot avtomobillar majmuining 

buzulishlari haqidagi maôlumotlarni qayta 

ishlash orqali olinadi, diagnostik axborot 

esa ayni avtomobilning texnik xolati 

parametrlarini bevosita oólchash orqali 

qoólga kiritiladi. Statistik axborot asosida 

texnik xizmat koórsatish va taômirlash 

ishlarining hajmlari maôlum 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 taômirlash ishlari uchun xarajatlarni 

bartaraf qilish imkoni tugóiladi. 

 Koóplab agregatlar va 

mexanizmlarning diagnostikalanish 

imkoniyatlari ularning nazoratga 

yaroqliligiga koóp jixatdan bogólik.  

 Nazoratga yaroqlilik deb 

avtomobilning uni diagnostikalashga 

mexnat, vaqt va vositalarning minimal 

xarajatlarida obôektning texnik xolati 

xaqidagi axborotning belgilangan 

ishonchlilik darajasini taôminlovchi 

diagnostikalash ishlariga qay darajada 

moslanganligiga aytiladi. 

Nazoratga yaroqlilikning asosiy 

koórsatkichi nazoratga yaroqlilik 

koeffitsienti hisoblanadi: 

,
ʢʘ

ʘ

ʢ
ʊʊ

ʊ
ʂ

+
=         (5) 

Bu yerda ʊʘ ï diagnostikalashda asosiy 

mexnat xajmi, kishi-soat; 

ʊʢ ï koóshimcha mexnat xajmi (diagnostik 

vositalar, datchiklarni ulash, obôektni test 

rejimiga olib chiqish va hakazo), kishi-

soat. 

Diagnostikalashda asosiy va 

qoóshimcha mexnat xajmi, obôektning 

ishonchliligiga bogᾷlik bulgan, ularning ʈʠ  
ehtimolligini hisobga olgan xolda asosiy 

ʪʘʠ va qoóshimcha ʪʢʠ  diagnostik 

operatsiyalarni bajarishga mexnat 

xarajatlarining yigindisi bilan aniklanadi. 

Elementlar, tizimlar va butun avtomobil 

uchun ʊʘ va ʊʢ quyidagi formulalar bilan 

ifodalanadi: 

ä
=

=
n

i

aiiʘ tPʊ
1

vʘ
,

1

ä
=

=
n

i

ʢiiʢ tPʊ
   

(6)              

Bu yerda ʥ ï diagnostik operatsiyalarining 

soni. 

Nazoratga yaroqlilik koeffitsienti 

avtomobilning (elementning, tizimning) 

diagnostikalashga moyilligini 

xarakterlaydi. U avtomobil 

konstruksiyasining nazoratga yaroqliligini 

baholash imkonini beradi. 

ɸvtomobillarni konstruksiyalashdan 

(loyihalashdan) tortib toki roóyxatdan 

chikarilguncha barcha bosqichlarda, yaôni 

ishlab chiqish, tayyorlash, ekspluatatsiya 

qilish, kapital va saqlash hamda aniq 

avtomobillarni roóyxatidan chiqarish aktini 

asoslashda avtomobilllarning diagnostik 

taôminoti boóyicha tadbirlarni amalga 

oshirish eng optimal yoól (yechim, qaror) 

hisoblanadi. Diagnostik taôminot ï bu 

oózaro bogᾷlik boólgan tashxis 

metodlarining, normativlarining, texnik va 

dasturli vositalarning, diagnostikalash 

jarayonlarining, qoóllanilayotgan texnik 

diagnostikalashning metodlari va 

vositalarini metrologik taôminlash 

tizimlarining kompleksidir. 

 ɸvtomobil parkining texnik 

tayyorgarlik koeffitsientini, avvalo texnik 

xizmat koósatish va taômirlash 

jarayonlarida nazorat-diagnostika 

ishlarining xajmini koópaytirish hisobiga 

oshirish mumkin. Koóplab avtomobillar 

uchun u texnik xizmat koórsatish va 

taômirlash boóyicha ishlar umumiy 

xajmining 25 ï 30 % tashkil qiladi. 

Odatda, texnik xolat parametrlarini 

bevosita ulchashga sarflanadigan vaqt 

umumiy diagnostikalash vaqtining 5 ï10 

% ga teng, qolgan 90-95 % vakt 

datchiklarni urnatish va echib olish, 

avtomobilning zarur ish rejimini tanlash 

hamda diagnostikalash natijalarini qayta 

ishlashga tugri keladi. Bunday xolat 

avtomobillarga texnik xizmat koórsatish va 

taômirlash mexnat xajmini kamaytirish 

qismida katta rezerv mavjudligini 

koórsatadi va uni amalga tadbik qilish 

uchun birinchi navbatda avtomobillarni 

diagnostikalashga moyilligini (nazoratga 

yaroqliligini) oshirish kerak buladi. 

 ɸvtomobilga datchiklarni qulay va 

sodda ulanishi hisobiga, 

diagnoagostikalash va nazoratning 

samarali metodlarini tanlash hisobiga, 

avtomobilni maxsus koózda tutilgan 

universal ulanish joylari (razemlar), 

shtutserlar, zaglushkalar va hakazolar bilan 

taôminlash hisobiga; 

ɸvtomobilning konstruksiyasiga 

urnatiladigan datchiklarni kiritish hisobiga 

(kaysiki ularga avtomobilni 

diagnostikalash davrida tashki 

diagnostikalash vositalarini ulash mumkin 

buladi); 
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ɸvtomobillarni uning jihozlari 

paneliga urnatiladigan va istalgan vaqtda 

xaydovchiga most tizim, uzel yoki 

agregatning texnik xolati xakida axborot 

beruvchi (ogoxlantiruvchi) nazorat 

tizimlari bilan taôminlash hisobiga 

nazoratga yaroqlilikni oshirish mumkin 

boóladi. ɸmalda avtomobillarning 

nazoratga yaroqliligini oshirishning barcha 

uchta usullaridan ham kompleks 

foydalanish maqsadga muvofik 

hisoblanadi. 

Diagnostikalash metodlari va 

parametrlariga talablar diagnostikalash 

parametrlarining sifat va kattaligi tarkibiga 

talablarni hamda diagnostikalash 

algoritmiga talablarni oóz ichiga oladi. 

Tarkibiy va diagnostik parametrlar 

nomenklaturasi hamda ularning meôyoriy 

qiymatlari avvvalo konstruktiv, texnologik 

va ekspluatatsiyaviy faktorlarni hisobga 

olgan xolda belgilanadi. 

Diagnostikalashning belgilangan 

vazifalaridan va koórsatkichlaridan kelib 

chiqqan xolda diagnostikalash metodlari 

aniqlanadi; ular obôektning diagnostik 

modelini, diagnostik parametrlarni 

oólchash, ularni tahlil qilish va qayta 

ishlash qoidalarini oóz ichiga olishi zarur. 

ɸvtomobillarning nazoratga 

yaroqliligini baholash koórsatkichlarini 

shartli ravishda operativ, iqtisodiy, 

konstruktiv va qoóshimcha hamda 

nazoratga yaroqlilik darajasini baholash 

koórsatkichlariga ajratiladi. 

ɸvtomobillarni texnik 

diagnostikalashga talablar, avvalo yangi 

avtomobillarnii ishlab-chiqish va 

uzlashtirish talablariga, taktik texnik 

topshiriqlarga, yoki ularni ishlab 

chiqishning texnik topshiriqlariga, texnik 

shartlarning stendartlariga, umumiy texnik 

shartlarga, umumiy texnik talablarga, 

avtomobilning texnik shartlari va 

konstruktorlik xujjatlariga kiritiladi. 

Diagnostikalash koórsatkichlari va 

xarakteristikalari taktik - texnik 

topshiriqlarda, va texnik topshiriqlarda 

beriladi va diagnostikalash jarayonining 

ishonchliligini, aniqligi va iqtisodiy 

samaradorligini baholashga karatilgan. 

ɸvtomobillarning diagnostikalash 

koórsatkichlari va xarakteristikalarini 

nazorat qilish, ularni qabul qilish va 

odatdagi sinovlarida amalga oshiriladi. 

Amaldagi tizimlarda ehtiyot qismlar 

talabini prognoz qilishda koóp hollarda 

statistik maôlumotlarga toóliq tayanilmaydi 

yoki taxminiy usullar qoóllaniladi. Bu esa: 

- Notoógóri prognoz; 

- Kamomad yoki ortiqcha zaxiralar; 

- Qoóshimcha logistika xarajatlari; 

- Xizmat koórsatish muddatining 

ortishiga olib keladi. 

Kafolat muddati ichida nosozliklar 

yuzaga kelishi ehtimolini aniqlash uchun 

statistik usullardan foydalanish zarur. 

Quyidagi usullar ayniqsa samaralidir: 

- Nosozliklarning chastota tahlili 

(Failure Rate Analysis): har bir model yoki 

komponent boóyicha kafolat davrida 

uchrayotgan nosozliklar soni aniqlanadi. 

- MTBF (Mean Time Between 

Failures): oórtacha ishlash davri aniqlanib, 

ehtiyot qismlar almashtirilishi kerak 

boólgan davrlar prognoz qilinadi. 

- Weibull taqsimoti: ehtiyot 

qismlarning ishdan chiqish ehtimolini 

vaqtga nisbatan modellashtirish uchun 

qoóllaniladi. 

Kafolat davrida avtomobil ehtiyot 

qismlarini aniq va ilmiy asosda hisoblash 

usullarini takomillashtirish orqali 

avtoservis korxonalarining texnik xizmat 

koórsatish sifati va samaradorligini sezilarli 

darajada oshirish mumkin. Maqolada tahlil 

qilinganidek, mavjud muammolar ï 

notoógóri prognoz, keraksiz zaxiralar, 

logistika uzilishlari ï xizmat koórsatish 

muddatining choózilishi va mijozlar 

noroziligiga olib kelmoqda. Zamonaviy 

yondashuvlar ï ABCïXYZ tahlili, statistik 

prognozlash modellari (Weibull, MTBF), 

sunôiy intellekt va raqamli boshqaruv 

tizimlari (CMMS, ERP) ï ehtiyot qismlar 

harakatini puxta nazorat qilish va 

optimallashtirish imkonini beradi. Bu esa: 

- Mijozlarga tezkor va sifatli xizmat 

koórsatish; 

- Korxona xarajatlarini kamaytirish; 

- Xizmat sifati va ishonchliligini 

oshirishga xizmat qiladi. 

Shu asosda, quyidagi amaliy takliflar ilgari 

suriladi: 
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1. Avtoservis korxonalarida ehtiyot 

qismlar harakatini raqamli tizimlar 

orqali monitoring qilish; 

2. ABCïXYZ va MTBF tahlil 

metodlarini muntazam qoóllash; 

3. Logistika zanjirini 

takomillashtirish orqali yetkazib 

berish ishonchliligini oshirish; 

4. Sunôiy intellekt asosida prognoz 

tizimlarini joriy etish. 

Yuqoridagi choralar kafolat 

davridagi texnik xizmat koórsatishni yangi 

bosqichga olib chiqib, servis faoliyatining 

samaradorligi va raqobatbardoshligini 

taôminlaydi. 
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ɺʃʀʗʅʀɽ ʊɽʍʅʆʃʆɻʀʏɽʉʂʀʍ ʇɸʈɸʄɽʊʈʆɺ ʇʈʆʎɽʉʉɸ ɺʓʉʆʂʆ 

ʊɽʄʇɽʈɸʊʋʈʅʆɻʆ ɼʀʌʌʋɿʀʆʅʅʆɻʆ ʆʉɸɾɼɽʅʀʗ ʅɸ ʉɺʆʁʉʊɺɸ 

ʄɽʊɸʃʃʆɺ ʉ ɼʀʌʌʋɿʀʆʅʅʓʄʀ ʇʆʂʈʓʊʀʗʄʀ 

 

ʀʩʤʘʪʦʚ ɼʞʫʤʘʥʠʝʟ ʌʘʡʟʫʣʣʘʝʚʠʯ 

ɼʚʠʛʘʪʝʣʠ ʚʥʫʪʨʝʥʥʝʛʦ ʩʛʦʨʘʥʠʷ ʭʦʣʦʜʠʣʴʥʦʡ ʠ ʢʨʠʦʛʝʥʥʦʡ ʪʝʭʥʠʢʠò, ʜʦʮʝʥʪ ʢʘʬʝʜʨʳ 

ʊʘʰʢʝʥʪʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʠʤʝʥʠ ʀʩʣʘʤʘ ʂʘʨʠʤʦʚʘ 

ʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ ñ 

e-mail: jumaniyoz132@mail.ru  

 

ʄʠʟʨʘʙʦʚ ʋʣʫʛʙʝʢ ɹʦʣʠʢʫʣʠʚʠʯ. 

ɼʦʢʪʦʨʘʥʪ ʊʘʰʢʝʥʪ ʠʤʝʥʠ ʀʩʣʘʤʘ ʂʘʨʠʤʦʚʘ 

ɻʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʪʝʭʥʠʯʝʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ 

e-mail: mizrabovulugbek@gmail.com  

 

Diffuziyon hromlash, avtomobilsozlikda ehtiyot qismlarni diffuziyali qayta ishlash 

texnologiyalari mahsulotlarning mustahkamligini oshirishga, texnologik parametrelar, xizmat 

muddatini va ishonchliligini oshirishga yordam beradi. Ushbu texnologiyalar sirt qattiqligini 

oshirish, korroziyaga chidamliligini oshirish va ishqalanish qarshiligini yaxshilash uchun 

ishlatiladi., natijada sirtda qattiq, korroziyaga chidamli xrom karbid qatlami paydo boóladi, 

qoplangan metallar 

Kalit  soózlar: diffuziyali xrom qoplamasi, qotishmalar, korroziya, texnologiya, 

material, mashinasozlik, kimyoviy-termik ishlov berish, yoriqlar, xom ashyo, sovutish. 

ʊʝʭʥʦʣʦʛʠʠ ʜʠʬʬʫʟʠʦʥʥʦʡ ʦʙʨʘʙʦʪʢʠ ʜʝʪʘʣʝʡ ʚ ʘʚʪʦʤʦʙʠʣʝʩʪʨʦʝʥʠʠ 

ʩʧʦʩʦʙʩʪʚʫʶʪ ʧʦʚʳʰʝʥʠʶ ʧʨʦʯʥʦʩʪʠ ʠʟʜʝʣʠʡ, ʫʚʝʣʠʯʝʥʠʶ ʠʭ ʩʨʦʢʘ ʩʣʫʞʙʳ ʠ 

ʥʘʜʝʞʥʦʩʪʠ. ʕʪʠ ʪʝʭʥʦʣʦʛʠʠ ʧʨʠʤʝʥʷʶʪʩʷ ʜʣʷ ʧʦʚʳʰʝʥʠʷ ʪʚʝʨʜʦʩʪʠ ʧʦʚʝʨʭʥʦʩʪʠ, 

ʫʩʠʣʝʥʠʷ ʢʦʨʨʦʟʠʦʥʥʦʡ ʩʪʦʡʢʦʩʪʠ ʠ ʫʣʫʯʰʝʥʠʷ ʩʦʧʨʦʪʠʚʣʷʝʤʦʩʪʠ ʪʨʝʥʠʶ. ɺ ʜʘʥʥʦʤ 

ʧʨʦʮʝʩʩʝ ʘʪʦʤʳ ʭʨʦʤʘ ʧʨʠ ʚʳʩʦʢʦʡ ʪʝʤʧʝʨʘʪʫʨʝ ʜʠʬʬʫʥʜʠʨʫʶʪ ʚ ʧʦʚʝʨʭʥʦʩʪʥʳʡ ʩʣʦʡ 

ʦʩʥʦʚʥʦʛʦ ʤʘʪʝʨʠʘʣʘ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʯʝʛʦ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʦʙʨʘʟʫʝʪʩʷ ʪʚʝʨʜʳʡ, 

ʢʦʨʨʦʟʠʦʥʥʦʩʪʦʡʢʠʡ ʩʣʦʡ ʢʘʨʙʠʜ ʭʨʦʤʘ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʜʠʬʬʫʟʠʦʥʥʦʝ ʭʨʦʤʠʨʦʚʘʥʠʝ, ʩʧʣʘʚʳ, ʢʦʨʨʦʟʠʷ, ʪʝʭʥʦʣʦʛʠʷ, 

ʤʘʪʝʨʠʘʣ, ʤʘʰʠʥʦʩʪʨʦʝʥʠʝ, ʭʠʤʠʢʦ-ʪʝʨʤʠʯʝʩʢʘʷ ʦʙʨʘʙʦʪʢʘ, ʪʨʝʱʠʥʳ, ʩʳʨʴʝ, 

ʦʭʣʘʞʜʝʥʠʝ. 

Technologies for diffusion processing of parts in the automotive industry help to 

increase the strength of products, increase their service life and reliability. 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 a hard, corrosion-resistant chromium carbide layer on the 

surface. 

Key words: diffusion chromium plating, alloys, corrosion, technology, material, 

mechanical engineering, chemical-thermal treatment, cracks, raw materials, cooling. 

 

ɺʚʝʜʝʥʠʝ  

ʈʘʩʩʤʘʪʨʠʚʘʝʤʳʡ ʤʝʪʦʜ ʦʩʥʦʚʘʥ 

ʥʘ ʷʚʣʝʥʠʠ ʥʘʧʨʘʚʣʝʥʥʦʛʦ 

ʠʟʦʪʝʨʤʠʯʝʩʢʦʛʦ ʧʝʨʝʥʦʩʘ 

ʜʠʬʬʫʥʜʠʨʫʶʱʠʭ ʪʫʛʦʧʣʘʚʢʠʭ 

ʵʣʝʤʝʥʪʦʚ ʚ ʩʨʝʜʝ ʨʘʩʧʣʘʚʦʚ 

ʣʝʛʢʦʧʣʘʚʢʠʭ ʤʝʪʘʣʣʦʚ, ʚʟʘʠʤʥʦʡ 

ʜʠʬʬʫʟʠʠ ʵʪʠʭ ʵʣʝʤʝʥʪʦʚ ʠ 

ʦʙʨʘʙʘʪʳʚʘʝʤʦʛʦ ʤʝʪʘʣʣʘ ʩ 

ʦʙʨʘʟʦʚʘʥʠʝʤ ʧʦʢʨʳʪʠʷ. ʇʨʠ ʵʪʦʤ 

ʣʝʛʢʦʧʣʘʚʢʠʡ ʨʘʩʧʣʘʚ ʥʝ 

ʚʟʘʠʤʦʜʝʡʩʪʚʫʝʪ ʠʣʠ ʩʣʘʙʦ 

ʚʟʘʠʤʦʜʝʡʩʪʚʫʝʪ ʩ ʤʝʪʘʣʣʦʤ ʠʟʜʝʣʠʷ. 

ʆʩʥʦʚʥʘʷ ʬʫʥʢʮʠʷ ʣʝʛʢʦʧʣʘʚʢʦʛʦ 

mailto:jumaniyoz132@mail.ru
mailto:mizrabovulugbek@gmail.com
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ʨʘʩʧʣʘʚʘ - ʜʦʩʪʘʚʢʘ ʜʠʬʬʫʟʘʥʪʘ ʢ 

ʧʦʚʝʨʭʥʦʩʪʠ ʠʟʜʝʣʠʷ.  

ʂʘʢ ʦʪʤʝʯʘʣʦʩʴ ʚ ʧʨʝʜʳʜʫʱʝʡ 

ʛʣʘʚʝ ʠʥʪʝʥʩʠʬʠʢʘʮʠʷ ʧʨʦʮʝʩʩʘ ʚʳʩʦʢʦ 

ʪʝʤʧʝʨʘʪʫʨʥʦʛʦ ʜʠʬʬʫʟʠʦʥʥʦʛʦ 

ʦʩʘʞʜʝʥʠʷ ʜʦʩʪʠʛʘʝʪʩʷ ʨʘʟʜʝʣʴʥʳʤ ʠʣʠ 

ʦʜʥʦʚʨʝʤʝʥʥʳʤ ʚʣʠʷʥʠʝʤ ʨʘʟʣʠʯʥʳʭ 

ʤʝʪʦʜʦʚ ʠ ʠʭ ʚʣʠʷʥʠʝ ʥʝ ʦʜʥʦʟʥʘʯʥʦ ʥʘ 

ʩʚʦʡʩʪʚʘ ʤʝʪʘʣʣʦʚ ʩ ʜʠʬʬʫʟʠʦʥʥʳʤʠ 

ʧʦʢʨʳʪʠʷʤʠ. 

ʀʟʤʝʥʝʥʠʝʤ ʪʝʤʧʝʨʘʪʫʨʳ ʠ 

ʩʦʩʪʘʚʦʤ ʩʨʝʜʳ ʤʦʞʥʦ ʚʘʨʴʠʨʦʚʘʪʴ 

ʧʦʪʦʢ ʧʦʜʘʯʠ ʜʠʬʬʫʟʘʥʪʘ ʢ 

ʧʦʢʨʳʚʘʝʤʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʠ ʝʛʦ 

ʜʠʬʬʫʟʠʝʡ ʚ ʦʙʲʝʤ ʦʩʥʦʚʥʦʛʦ ʤʝʪʘʣʣʘ. 

- ʦʯʠʱʝʥʠʝ ʧʦʚʝʨʭʥʦʩʪʠ 

ʠʟʜʝʣʠʷ ʦʪ ʦʢʠʩʥʳʭ ʧʣʝʥʦʢ (ʠʭ 

ʨʘʩʪʚʦʨʝʥʠʝ, ʚʦʩʩʪʘʥʦʚʣʝʥʠʝ); 

- ʧʦʣʫʯʝʥʠʝ ʵʣʝʤʝʥʪʘ ʧʦʢʨʳʪʠʷ 
ʚ ʘʪʦʤʘʨʥʦʤ ʩʦʩʪʦʷʥʠʠ (ʨʘʩʪʚʦʨʝʥʠʝ ʚ 

ʪʨʘʥʩʧʦʨʪʥʦʤ ʨʘʩʧʣʘʚʝ); 

- ʧʝʨʝʥʦʩ ʚ ʪʨʘʥʩʧʦʨʪʥʦʡ ʩʨʝʜʝ 

ʜʠʬʬʫʥʜʠʨʫʶʱʝʛʦ ʵʣʝʤʝʥʪʘ ʠʟ ʞʠʜʢʦʡ 

ʬʘʟʳ ʥʘ ʧʦʚʝʨʭʥʦʩʪʴ ʠʟʜʝʣʠʷ; 

- ʘʜʩʦʨʙʮʠʷ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ, 

ʟʘʨʦʜʳʰʝʦʙʨʘʟʦʚʘʥʠʝ ʢʨʠʩʪʘʣʣʠʯʝʩʢʦʡ 

ʩʪʨʫʢʪʫʨʳ ʚʥʝʰʥʝʛʦ ʩʣʦʷ ʧʦʢʨʳʪʠʷ, 

ʜʠʬʬʫʟʠʷ ʚ ʪʚʝʨʜʦʡ ʬʘʟʝ, 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʢʦʤʧʦʥʝʥʪʦʚ ʠ 

ʦʙʨʘʟʦʚʘʥʠʝ ʜʠʬʬʫʟʠʦʥʥʦʛʦ ʩʣʦʷ 

ʨʘʚʥʦʤʝʨʥʦʛʦ ʩʦʩʪʘʚʘ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ 

ʥʘʩʳʱʘʶʱʝʡ ʩʨʝʜʝ; 

- ʠʟʤʝʥʝʥʠʝ ʩʦʩʪʘʚʘ ʠ 

ʩʪʨʫʢʪʫʨʳ ʚ ʧʨʠʣʝʛʘʶʱʝʤ ʦʙʲʝʤʝ 

ʦʩʥʦʚʥʦʛʦ ʤʝʪʘʣʣʘ ʠʟʜʝʣʠʷ, ʘ ʪʘʢʞʝ 

ʥʘʨʘʩʪʘʥʠʝ ʜʠʬʬʫʟʠʦʥʥʳʭ ʩʣʦʝʚ ʜʦ 

ʦʙʨʘʟʦʚʘʥʠʷ ʧʦʢʨʳʪʠʷ ʪʨʝʙʫʝʤʦʡ 

ʪʦʣʱʠʥʳ. 

ɼʣʷ ʠʟʦʪʝʨʤʠʯʝʩʢʦʛʦ ʧʝʨʝʥʦʩʘ 

ʜʠʬʬʫʥʜʠʨʫʶʱʝʛʦ ʵʣʝʤʝʥʪʘ ʚ ʨʘʩʧʣʘʚʝ 

ʣʝʛʢʦʧʣʘʚʢʠʭ ʤʝʪʘʣʣʦʚ ʥʝʦʙʭʦʜʠʤʳʤʠ 

ʫʩʣʦʚʠʷʤʠ ʷʚʣʷʶʪʩʷ: 

- ʦʪʩʫʪʩʪʚʠʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ 

ʢʦʤʧʦʥʝʥʪʦʚ ʣʝʛʢʦʧʣʘʚʢʦʛʦ ʨʘʩʧʣʘʚʘ ʠ 

ʦʙʨʘʙʘʪʳʚʘʝʤʦʛʦ ʤʝʪʘʣʣʘ; 

- ʦʙʨʘʟʦʚʘʥʠʝ ʪʚʝʨʜʳʭ 

ʨʘʩʪʚʦʨʦʚ ʠ ʭʠʤʠʯʝʩʢʠʭ ʩʦʝʜʠʥʝʥʠʡ 

ʧʨʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʠ ʜʠʬʬʫʥʜʠʨʫʶʱʝʛʦ 

ʵʣʝʤʝʥʪʘ ʩ ʢʦʤʧʦʥʝʥʪʘʤʠ ʩʧʣʘʚʘ 

ʠʟʜʝʣʠʷ. 

ʉʫʜʷ ʧʦ ʙʠʥʘʨʥʳʤ ʜʠʘʛʨʘʤʤʘʤ 

ʩʦʩʪʦʷʥʠʷ ʩʧʣʘʚʦʚ, ʪʘʢʠʝ ʣʝʛʢʦʧʣʘʚʢʠʝ 

ʤʝʪʘʣʣʳ ʢʘʢ ʥʘʪʨʠʡ, ʢʘʣʠʡ, ʣʠʪʠʡ, 

ʩʚʠʥʝʮ, ʚʠʩʤʫʪ ʠ ʜʨʫʛʠʝ ʥʝ ʦʙʨʘʟʫʶʪ 

ʪʚʝʨʜʳʭ ʨʘʩʪʚʦʨʦʚ ʠ ʩʦʝʜʠʥʝʥʠʡ ʩ 

ʦʩʥʦʚʥʳʤʠ ʢʦʤʧʦʥʝʥʪʘʤʠ ʪʝʭʥʠʯʝʩʢʠʭ 

ʩʧʣʘʚʦʚ ʥʘ ʦʩʥʦʚʝ ʞʝʣʝʟʘ. ɺʤʝʩʪʝ ʩ ʪʝʤ, 

ʧʨʠʤʝʥʷʷ ʪʘʢʠʝ ʞʠʜʢʠʝ ʤʝʪʘʣʣʳ ʚ 

ʢʘʯʝʩʪʚʝ ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʨʝʜ, ʤʦʞʥʦ 

ʧʦʣʫʯʠʪʴ ʨʘʟʥʳʡ ʬʘʟʦʚʳʡ ʩʦʩʪʘʚ ʠ 

ʩʪʨʫʢʪʫʨʥʳʝ ʩʦʩʪʦʷʥʠʷ ʜʠʬʬʫʟʠʦʥʥʦʛʦ 

ʧʦʢʨʳʪʠʷ, ʧʨʠ ʫʩʣʦʚʠʠ, ʝʩʣʠ 

ʜʠʬʬʫʥʜʠʨʫʶʱʠʡ ʵʣʝʤʝʥʪ ʠ 

ʢʦʤʧʦʥʝʥʪʳ ʩʧʣʘʚʘ ʠʟʜʝʣʠʷ ʦʙʨʘʟʫʶʪ 

ʪʚʝʨʜʳʝ ʨʘʩʪʚʦʨʳ ʠ ʭʠʤʠʯʝʩʢʠʝ 

ʩʦʝʜʠʥʝʥʠʷ. 

ɿʥʘʯʠʪʝʣʴʥʦʝ ʚʣʠʷʥʠʝ 

ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʨʘʩʧʣʘʚʘ ʦʪʤʝʯʝʥʦ ʚ 

ʛʣʘʚʝ  ʠ ʚʳʙʦʨ ʝʛʦ ʩʦʩʪʘʚʘ ʷʚʣʷʝʪʩʷ 

ʦʜʥʠʤ ʠʟ ʵʬʬʝʢʪʠʚʥʳʭ ʧʫʪʝʡ 

ʠʥʪʝʥʩʠʬʠʢʘʮʠʠ ʧʨʦʮʝʩʩʘ ʚʳʩʦʢʦ 

ʪʝʤʧʝʨʘʪʫʨʥʦʛʦ ʜʠʬʬʫʟʠʦʥʥʦʛʦ 

ʦʩʘʞʜʝʥʠʷ. 

ʋʚʝʣʠʯʝʥʠʝ ʚʨʝʤʝʥʠ ʧʨʦʮʝʩʩʘ 

ʥʝʮʝʣʝʩʦʦʙʨʘʟʥʦ ʠʟ-ʟʘ ʥʝ 

ʪʝʭʥʦʣʦʛʠʯʥʦʩʪʠ ʜʣʠʪʝʣʴʥʳʭ ʦʧʝʨʘʮʠʡ 

ʚ ʩʝʨʠʡʥʦʤ ʧʨʦʠʟʚʦʜʩʪʚʝ. ʊʘʢ ʞʝ 

ʜʣʠʪʝʣʴʥʳʝ ʜʠʬʬʫʟʠʦʥʥʳʝ ʧʨʦʮʝʩʩʳ ʥʘ 

ʛʨʘʥʠʮʝ ʜʠʬʬʫʟʠʦʥʥʘʷ ʟʦʥʘ ʧʦʢʨʳʪʠʷ - 

ʦʩʥʦʚʥʦʡ ʤʝʪʘʣʣ ʠʟʜʝʣʠʷ ʤʦʛʫʪ 

ʟʥʘʯʠʪʝʣʴʥʦ ʠʟʤʝʥʠʪʴ ʩʦʦʪʥʦʰʝʥʠʝ 

ʢʦʤʧʦʥʝʥʪʦʚ ʦʩʥʦʚʥʦʛʦ ʩʧʣʘʚʘ. 

ʇʦʤʠʤʦ ʫʢʘʟʘʥʥʳʭ ʦʩʥʦʚʥʳʭ 

ʧʘʨʘʤʝʪʨʦʚ ʪʝʭʥʦʣʦʛʠʠ ʧʨʦʮʝʩʩʘ ɺʊɼʆ 

ʤʦʞʥʦ ʦʪʤʝʪʠʪʴ ʝʱʝ ʥʝʩʢʦʣʴʢʦ 

ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ, ʩʧʦʩʦʙʥʳʭ ʦʢʘʟʘʪʴ 

ʜʦʩʪʘʪʦʯʥʦ ʙʦʣʴʰʦʝ ʚʣʠʷʥʠʝ ʥʘ 

ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʧʨʦʮʝʩʩʘ. 

ʕʬʬʝʢʪʠʚʥʳʤ ʩʧʦʩʦʙʦʤ 

ʫʧʨʘʚʣʝʥʠʷ ʬʦʨʤʠʨʦʚʘʥʠʝʤ ʧʦʢʨʳʪʠʷ 

ʷʚʣʷʶʪʩʷ ʥʝʠʟʦʪʝʨʤʠʯʝʩʢʠʝ ʨʝʞʠʤʳ 

ʥʘʩʳʱʝʥʠʷ [1]. ʇʨʠ ʵʪʦʤ ʠʩʧʦʣʴʟʫʶʪʩʷ 

ʩʨʝʜʳ ʩ ʦʧʪʠʤʘʣʴʥʳʤ ʩʦʩʪʘʚʦʤ, 

ʨʘʬʠʥʠʨʫʶʱʠʝ ʧʦʚʝʨʭʥʦʩʪʥʳʝ ʩʣʦʠ 

ʧʦʢʨʳʚʘʝʤʦʛʦ ʤʝʪʘʣʣʘ ʦʪ ʧʨʠʤʝʩʝʡ ʠ 

ʦʢʠʩʥʳʭ ʧʣʝʥʦʢ.ʇʨʦʚʦʜʠʤʳʝ ʨʘʥʝʝ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦ ʥʘʩʳʱʝʥʠʶ ʦʙʨʘʟʮʦʚ 

ʠʟ ʘʨʤʢʦʞʝʣʝʟʘ, ʧʦʢʘʟʘʣʠ, ʯʪʦ 

ʥʘʩʳʱʘʶʱʘʷ ʩʨʝʜʘ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ 

ʦʩʥʦʚʥʳʭ ʬʘʢʪʦʨʦʚ, ʚʣʠʷʶʱʠʭ ʥʘ 

ʬʘʟʦʚʳʡ ʩʦʩʪʘʚ ʠ ʩʪʨʫʢʪʫʨʫ 

ʜʠʬʬʫʟʠʦʥʥʳʭ ʩʣʦʝʚ. ʇʦʵʪʦʤʫ 

ʧʨʝʜʳʜʫʱʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʨʷʜʘ ʘʚʪʦʨʦʚ 

ʚ ʦʩʥʦʚʥʦʤ ʙʳʣʠ ʥʘʧʨʘʚʣʝʥʳ ʥʘ ʧʦʠʩʢʠ 
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ʠ ʠʩʩʣʝʜʦʚʘʥʠʝ ʦʧʪʠʤʘʣʴʥʳʭ 

ʪʨʘʥʩʧʦʨʪʥʳʭ ʣʝʛʢʦʧʣʘʚʢʠʭ ʤʝʪʘʣʣʦʚ, 

ʠʭ ʚʣʠʷʥʠʝ ʥʘ ʦʩʥʦʚʫ ʧʦʢʨʳʚʘʝʤʦʛʦ 

ʤʝʪʘʣʣʘ. ʌʘʢʪʦʨʳ, ʦʪ ʢʦʪʦʨʳʭ ʟʘʚʠʩʷʪ 

ʧʘʨʘʤʝʪʨʳ ʧʦʢʨʳʪʠʷ ʘʚʪʦʨʳ ʨʘʟʙʠʚʘʶʪ 

ʥʘ ʪʝʨʤʦʜʠʥʘʤʠʯʝʩʢʠʝ, ʢʠʥʝʪʠʯʝʩʢʠʝ ʠ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ. 

ʂ ʪʝʨʤʦʜʠʥʘʤʠʯʝʩʢʠʤ ʬʘʢʪʦʨʘʤ 

ʦʪʥʝʩʝʥʳ ʪʝ, ʦʪ ʢʦʪʦʨʳʭ ʟʘʚʠʩʠʪ 

ʘʜʩʦʨʙʮʠʷ ʠ ʧʝʨʝʨʘʩʧʨʝʜʝʣʝʥʠʝ 

ʢʦʤʧʦʥʝʥʪʦʚ ʤʝʞʜʫ ʬʘʟʘʤʠ ʩʠʩʪʝʤʳ 

ʣʝʛʢʦʧʣʘʚʢʠʡ ʨʘʩʧʣʘʚ - 

ʢʦʥʩʪʨʫʢʮʠʦʥʥʳʡ ʤʝʪʘʣʣ:[2] 

- ʩʦʩʪʘʚ ʣʝʛʢʦʧʣʘʚʢʦʛʦ 

ʨʘʩʧʣʘʚʘ ʠ ʧʦʢʨʳʚʘʝʤʦʛʦ ʤʝʪʘʣʣʘ; 

- ʪʝʤʧʝʨʘʪʫʨʘ ʠ ʭʘʨʘʢʪʝʨ ʝʝ 

ʠʟʤʝʥʝʥʠʷ ʚ ʧʨʦʮʝʩʩʝ ʥʘʩʳʱʝʥʠʷ 

(ʠʟʦʪʝʨʤʠʷ, ʮʠʢʣʠʯʝʩʢʦʝ ʠʟʤʝʥʝʥʠʝ). 

ʂʠʥʝʪʠʯʝʩʢʠʝ ʬʘʢʪʦʨʳ - 

ʩʦʦʪʥʦʰʝʥʠʝ ʧʦʪʦʢʦʚ ʥʘ ʛʨʘʥʠʮʝ ʬʘʟ ʠ 

ʚ ʬʘʟʘʭ ʧʨʠ ʠʭ ʥʝʨʘʟʨʳʚʥʦʩʪʠ ʚʦ ʚʩʝʭ 

ʩʦʩʪʘʚʣʷʶʱʠʭ ʯʘʩʪʷʭ ʩʠʩʪʝʤʳ 

ʤʘʪʝʨʠʘʣ ʧʦʢʨʳʪʠʷ - ʣʝʛʢʦʧʣʘʚʢʠʡ 

ʪʨʘʥʩʧʦʨʪʥʳʡ ʨʘʩʧʣʘʚ ð 

ʢʦʥʩʪʨʫʢʮʠʦʥʥʳʡ ʤʝʪʘʣʣ ʠʟʜʝʣʠʷ. ʆʪ 

ʢʠʥʝʪʠʯʝʩʢʠʭ ʬʘʢʪʦʨʦʚ ʟʘʚʠʩʠʪ 

ʩʢʦʨʦʩʪʴ ʠʟʤʝʥʝʥʠʷ ʢʦʥʮʝʥʪʨʘʮʠʠ ʥʘ 

ʧʦʚʝʨʭʥʦʩʪʠ ʤʝʪʘʣʣʘ ʜʦ ʤʦʤʝʥʪʘ 

ʜʦʩʪʠʞʝʥʠʷ ʝʝ ʢʚʘʟʠʨʘʚʥʦʚʝʩʥʦʛʦ 

ʟʥʘʯʝʥʠʷ ʠ ʩʢʦʨʦʩʪʴ ʨʦʩʪʘ ʩʣʦʝʚ ʚ 

ʣʘʪʝʥʪʥʳʡ ʠ ʧʦʩʣʝʜʫʶʱʠʝ ʧʝʨʠʦʜʳ. ʂ 

ʵʪʦʡ ʛʨʫʧʧʝ ʦʪʥʦʩʠʪʩʷ ʪʝʤʧʝʨʘʪʫʨʘ, ʪʘʢ 

ʢʘʢ ʦʪ ʥʝʝ ʟʘʚʠʩʷʪ ʢʦʵʬʬʠʮʠʝʥʪʳ 

ʜʠʬʬʫʟʠʠ.  

ʊʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʬʘʢʪʦʨʳ - 

ʩʦʦʪʥʦʰʝʥʠʝ ʧʣʦʱʘʜʝʡ ʧʦʚʝʨʭʥʦʩʪʝʡ 

ʤʘʪʝʨʠʘʣʘ ʧʦʢʨʳʪʠʷ ʠ ʤʝʪʘʣʣʘ ʠʟʜʝʣʠʷ, 

ʦʙʲʝʤ ʪʨʘʥʩʧʦʨʪʥʦʡ ʩʨʝʜʳ, ʩʢʦʨʦʩʪʴ 

ʧʦʪʦʢʘ ʪʨʘʥʩʧʦʨʪʥʦʡ ʩʨʝʜʳ 

(ʧʝʨʝʤʝʰʠʚʘʥʠʝ), ʤʝʭʘʥʠʟʤ ʠ ʤʦʤʝʥʪ 

ʟʘʛʨʫʟʢʠ.  

ɺ ʩʚʷʟʠ ʩ ʫʢʘʟʘʥʥʦʡ 

ʤʥʦʛʦʬʘʢʪʦʨʥʦʩʪʴʶ ʧʨʦʮʝʩʩʘ ʚ 

ʧʨʝʜʳʜʫʱʠʭ ʨʘʙʦʪʘʭ ʠ ʚ ʠʟʣʦʞʝʥʥʳʭ 

ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʨʝʰʝʥʠʝ ʧʦʩʪʘʚʣʝʥʥʦʡ 

ʟʘʜʘʯʠ ʚ ʦʩʥʦʚʥʦʤ ʧʨʦʚʦʜʠʣʦʩʴ 

ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ. ʇʨʠ ʪʝʦʨʝʪʠʯʝʩʢʦʤ 

ʘʥʘʣʠʟʝ ʧʨʦʮʝʩʩʘ ʧʦʣʫʯʝʥʠʷ ʧʦʢʨʳʪʠʡ ʚ 

ʠʩʩʣʝʜʫʝʤʦʡ ʩʠʩʪʝʤʝ ʚʝʩʴʤʘ ʩʣʦʞʥʦ 

ʦʮʝʥʠʪʴ ʩʪʘʜʠʶ ʦʙʨʘʟʦʚʘʥʠʷ ʵʣʝʤʝʥʪʘ 

ʧʦʢʨʳʪʠʷ ʚ ʘʪʦʤʘʨʥʦʤ ʩʦʩʪʦʷʥʠʠ ʠʟ-ʟʘ 

ʢʘʪʘʣʠʪʠʯʝʩʢʦʛʦ ʚʣʠʷʥʠʷ ʤʝʪʘʣʣʘ 

ʦʩʥʦʚʳ ʠ ʪʝʤʧʝʨʘʪʫʨʳ ʥʘ ʤʝʞʬʘʟʥʳʡ 

ʧʝʨʝʭʦʜ ʵʣʝʤʝʥʪʦʚ ʥʘʩʳʱʝʥʠʷ.  

ɺʦʧʨʦʩʳ ʫʧʨʘʚʣʝʥʠʷ 

ʧʘʨʘʤʝʪʨʘʤʠ ʧʦʢʨʳʪʠʡ ʚʟʘʠʤʦʩʚʷʟʘʥʳ 

ʩ ʠʥʪʝʥʩʠʬʠʢʘʮʠʝʡ ʧʨʦʮʝʩʩʘ ʠʭ 

ʬʦʨʤʠʨʦʚʘʥʠʷ, ʪʘʢ ʢʘʢ ʚ ʦʙʦʠʭ ʩʣʫʯʘʷʭ 

ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʠʥʪʝʛʨʘʣʴʥʳʡ ʧʨʦʮʝʩʩ 

ʬʦʨʤʠʨʦʚʘʥʠʷ ʧʦʢʨʳʪʠʷ ʟʘʢʣʶʯʘʝʪʩʷ ʚ 

ʠʟʤʝʥʝʥʠʠ ʪʝʨʤʦʜʠʥʘʤʠʯʝʩʢʠʭ ʠ 

ʢʠʥʝʪʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʬʠʟʠʢʦ-

ʭʠʤʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʥʘ ʛʨʘʥʠʮʝ ʬʘʟ 

ʥʘʩʳʱʘʶʱʠʡ ʣʝʛʢʦʧʣʘʚʢʠʡ 

ʪʨʘʥʩʧʦʨʪʥʳʡ ʨʘʩʧʣʘʚ - ʤʝʪʘʣʣ 

ʧʦʢʨʳʚʘʝʤʦʛʦ ʠʟʜʝʣʠʷ.  

ʀʥʪʝʥʩʠʬʠʢʘʮʠʷ ʬʦʨʤʠʨʦʚʘʥʠʷ 

ʜʠʬʬʫʟʠʦʥʥʳʭ ʧʦʢʨʳʪʠʡ ʷʚʣʷʝʪʩʷ 

ʚʝʩʴʤʘ ʚʘʞʥʳʤ ʚʦʧʨʦʩʦʤ ʚ ʨʘʟʨʘʙʦʪʢʝ 

ʥʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ, ʧʦʟʚʦʣʷʶʱʠʤ 

ʫʩʪʨʘʥʠʪʴ ʦʩʥʦʚʥʦʡ ʥʝʜʦʩʪʘʪʦʢ - ʥʝ 

ʪʝʭʥʦʣʦʛʠʯʥʦʩʪʴ, ʩʚʷʟʘʥʥʫʶ ʩ 

ʜʣʠʪʝʣʴʥʦʩʪʴʶ ʧʨʦʮʝʩʩʘ 

ʜʠʬʬʫʟʠʦʥʥʦʛʦ ʦʩʘʞʜʝʥʠʷ ʤʘʪʝʨʠʘʣʦʚ 

ʧʦʢʨʳʪʠʡ. ʈʘʙʦʪ, ʥʘʧʨʘʚʣʝʥʥʳʭ ʥʘ 

ʫʩʢʦʨʝʥʠʝ ʠ ʦʧʪʠʤʠʟʘʮʠʶ ʪʝʭʥʦʣʦʛʠʡ 

ʩʝʣʝʢʪʠʚʥʦʛʦ ʦʩʘʞʜʝʥʠʷ ʪʫʛʦʧʣʘʚʢʠʭ 

ʧʦʢʨʳʪʠʡ ʠʟ ʩʨʝʜʳ 

ʞʠʜʢʦʤʝʪʘʣʣʠʯʝʩʢʠʭ ʣʝʛʢʦʧʣʘʚʢʠʭ 

ʤʝʪʘʣʣʦʚ, ʧʨʘʢʪʠʯʝʩʢʠ ʥʝʪ ʠ ʨʝʟʫʣʴʪʘʪʳ 

ʠʭ ʧʨʦʪʠʚʦʨʝʯʠʚʳ, ʢʘʢ ʠ 

ʛʠʧʦʪʝʪʠʯʝʩʢʦʝ ʦʙʦʩʥʦʚʘʥʠʝ ʧʨʠʯʠʥ 

ʫʩʢʦʨʝʥʠʷ.  

ʀʥʪʝʥʩʠʬʠʢʘʮʠʷ ʧʨʦʮʝʩʩʘ 

ʚʳʩʦʢʦ ʪʝʤʧʝʨʘʪʫʨʥʦʛʦ ʜʠʬʬʫʟʠʦʥʥʦʛʦ 

ʦʩʘʞʜʝʥʠʷ ʤʦʞʝʪ ʙʳʪʴ ʜʦʩʪʠʛʥʫʪʘ: 

- ʨʘʟʜʝʣʴʥʳʤ ʠʣʠ 

ʦʜʥʦʚʨʝʤʝʥʥʳʤ ʚʣʠʷʥʠʝʤ ʨʘʟʣʠʯʥʳʤʠ 

ʤʝʪʦʜʘʤʠ ʥʘ ʫʩʪʨʘʥʝʥʠʝ ʦʢʠʩʥʳʭ 

ʧʣʝʥʦʢ ʠ ʩʦʚʤʝʱʝʥʠʝʤ ʧʨʦʮʝʩʩʦʚ 

ʘʜʩʦʨʙʮʠʠ ʵʣʝʤʝʥʪʦʚ ʥʘʩʳʱʝʥʠʷ ʩ 

ʫʜʘʣʝʥʠʝʤ ʧʣʝʥʦʢ; 

- ʫʤʝʥʴʰʝʥʠʝʤ ʚʨʝʤʝʥʠ 

ʣʘʪʝʥʪʥʦʛʦ ʧʝʨʠʦʜʘ ʜʦ ʫʩʪʘʥʦʚʣʝʥʠʷ 

ʨʘʚʥʦʚʝʩʥʦʡ ʢʦʥʮʝʥʪʨʘʮʠʠ 

ʢʦʤʧʦʥʝʥʪʦʚ ʥʘ ʛʨʘʥʠʮʝ çʥʘʩʳʱʘʶʱʠʡ 

ʣʝʛʢʦʧʣʘʚʢʠʡ ʪʨʘʥʩʧʦʨʪʥʳʡ ʨʘʩʧʣʘʚ - 

ʤʝʪʘʣʣ ʠʟʜʝʣʠʷè;  

- ʫʩʢʦʨʝʥʠʝʤ ʧʨʦʮʝʩʩʦʚ, 

ʦʪʚʝʪʩʪʚʝʥʥʳʭ ʟʘ ʬʦʨʤʠʨʦʚʘʥʠʝ 

ʧʦʢʨʳʪʠʡ, ʪ.ʝ. ʫʩʢʦʨʝʥʠʝ 

ʜʠʬʬʫʟʠʦʥʥʦʛʦ ʤʘʩʩʦʧʝʨʝʥʦʩʘ.  

ʉʦʦʪʚʝʪʩʪʚʝʥʥʦ ʤʝʪʦʜʳ, 

ʧʨʠʚʦʜʷʱʠʝ ʢ ʠʥʪʝʥʩʠʬʠʢʘʮʠʠ ʩʧʦʩʦʙʘ 
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ɺʊɼʆ ʨʘʟʜʝʣʴʥʳʤ ʠʣʠ ʦʜʥʦʚʨʝʤʝʥʥʳʤ 

ʚʦʟʜʝʡʩʪʚʠʝʤ ʥʘ ʩʠʩʪʝʤʫ ʥʘʩʳʱʘʶʱʠʡ 

ʪʨʘʥʩʧʦʨʪʥʳʡ ʨʘʩʧʣʘʚ - ʤʝʪʘʣʣ ʠʟʜʝʣʠʷ, 

ʤʦʛʫʪ ʙʳʪʴ ʢʣʘʩʩʠʬʠʮʠʨʦʚʘʥʳ 

ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ: 

- ʦʧʪʠʤʠʟʘʮʠʷ ʪʝʭʥʦʣʦʛʠʠ 

ʦʙʨʘʙʦʪʢʠ (ʪʝʤʧʝʨʘʪʫʨʘ ʧʨʦʮʝʩʩʘ, 

ʩʦʯʝʪʘʥʠʝ ʪʨʘʥʩʧʦʨʪʥʳʡ ʨʘʩʧʣʘʚ - 

ʧʦʢʨʳʚʘʝʤʳʡ ʤʝʪʘʣʣ, ʮʠʢʣʠʯʝʩʢʦʝ 

ʠʟʤʝʥʝʥʠʝ ʧʘʨʘʤʝʪʨʦʚ ʧʨʦʮʝʩʩʘ ʠ 

ʜʨʫʛʠʝ ʤʝʪʦʜʳ); 

- ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʦʩʦʙʳʭ 

ʠʩʪʦʯʥʠʢʦʚ ʥʘʛʨʝʚʘ ʠ ʩʠʣʦʚʦʛʦ 

ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʩʠʩʪʝʤʫ (ʧʨʠʤʝʥʝʥʠʝ 

ʊɺʏ, ʫʩʢʦʨʝʥʥʦʛʦ ʵʣʝʢʪʨʦʥʘʛʨʝʚʘ); 

- ʵʣʝʢʪʨʦʬʠʟʠʯʝʩʢʦʝ ʠ 

ʘʢʫʩʪʠʯʝʩʢʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʩʠʩʪʝʤʫ 

ʠʣʠ ʝʝ ʦʪʜʝʣʴʥʳʝ ʵʣʝʤʝʥʪʳ (ʠʦʥʠʟʘʮʠʷ, 

ʤʘʛʥʠʪʥʳʝ ʧʦʣʷ, ʦʙʣʫʯʝʥʠʝ); 

- ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʩʨʝʜ ʩ 

ʘʢʪʠʚʘʪʦʨʘʤʠ ʠ ʢʘʪʘʣʠʟʘʪʦʨʘʤʠ 

(ʘʢʪʠʚʥʳʝ ʛʘʟʦʚʳʝ ʩʨʝʜʳ, ʬʣʶʩʳ). 

ʅʘ ʦʩʥʦʚʝ ʵʪʦʡ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʠ 

ʨʝʰʘʣʘʩʴ ʦʜʥʘ ʠʟ ʧʦʩʪʘʚʣʝʥʥʳʭ ʟʘʜʘʯ ʚ 

ʥʘʩʪʦʷʱʝʡ ʨʘʙʦʪʝ. 

ɿʘʢʣʶʯʝʥʠʝ. ʍʦʪʷ 

ʭʨʦʤʠʨʦʚʘʥʠʝ ʷʚʣʷʝʪʩʷ ʜʦʨʦʛʦʩʪʦʷʱʝʡ 

ʧʨʦʙʣʝʤʦʡ ʚ ʘʚʪʦʤʦʙʠʣʴʥʦʡ 

ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ, ʩ ʥʠʤ ʤʦʞʥʦ 

ʵʬʬʝʢʪʠʚʥʦ ʙʦʨʦʪʴʩʷ ʩ ʧʦʤʦʱʴʶ 

ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʧʦʜʭʦʜʦʚ ʠ 

ʩʦʚʨʝʤʝʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ. ʋʩʠʣʠʷ 

ʦʪʨʘʩʣʠ ʚ ʵʪʦʤ ʥʘʧʨʘʚʣʝʥʠʠ ʩʣʫʞʘʪ 

ʩʦʟʜʘʥʠʶ ʢʘʯʝʩʪʚʝʥʥʳʭ ʠ ʜʦʣʛʦʚʝʯʥʳʭ 

ʘʚʪʦʤʦʙʠʣʝʡ. ʄʝʪʦʜʳ ʜʠʬʬʫʟʠʦʥʥʦʡ 

ʟʘʢʘʣʢʠ ʧʦʟʚʦʣʷʶʪ ʩʫʱʝʩʪʚʝʥʥʦ 

ʫʣʫʯʰʠʪʴ ʩʚʦʡʩʪʚʘ ʧʦʚʝʨʭʥʦʩʪʠ 

ʜʝʪʘʣʝʡ. ʇʨʘʚʠʣʴʥʦ ʚʳʙʨʘʚ ʠ ʠʩʧʦʣʴʟʫʷ 

ʵʪʠ ʪʝʭʥʦʣʦʛʠʠ, ʤʦʞʥʦ ʧʦʚʳʩʠʪʴ 

ʢʘʯʝʩʪʚʦ ʧʨʦʤʳʰʣʝʥʥʦʡ ʧʨʦʜʫʢʮʠʠ, 

ʧʨʦʜʣʠʪʴ ʩʨʦʢ ʝʝ ʩʣʫʞʙʳ, ʩʥʠʟʠʪʴ 

ʟʘʪʨʘʪʳ ʥʘ ʪʝʭʥʠʯʝʩʢʦʝ ʦʙʩʣʫʞʠʚʘʥʠʝ. 

ʇʦʵʪʦʤʫ ʜʠʬʬʫʟʠʦʥʥʳʝ ʤʝʪʦʜʳ ʩʪʘʣʠ 

ʥʝʦʪʲʝʤʣʝʤʦʡ ʯʘʩʪʴʶ ʠʥʥʦʚʘʮʠʦʥʥʳʭ 

ʪʝʭʥʦʣʦʛʠʡ. 

ʃʝʛʢʦʧʣʘʚʢʠʡ ʤʝʪʘʣʣ 

ʨʘʩʧʣʘʚʣʷʣʩʷ ʚ ʰʘʭʪʥʦʡ ʵʣʝʢʪʨʠʯʝʩʢʦʡ 

ʧʝʯʠ ʪʠʧʘ ʉʐʆʃ ʚ ʢʝʨʘʤʠʯʝʩʢʦʤ ʪʠʛʣʝ 

ʠ ʟʘʣʠʚʘʣʩʷ ʚ ʩʪʘʣʴʥʫʶ ʨʘʙʦʯʫʶ 

ʘʤʧʫʣʫ, ʩʦʜʝʨâʞʘʱʫʶ 

ʜʠʬʬʫʥʜʠʨʫʶʱʠʡ ʵʣʝʤʝʥʪ - ʥʠʢʝʣʴ ʚ 

ʢʦʣʠʯʝʩʪʚʝ ʥʝ ʧʨʝʚʳʰʘʶʱʠʤ 3 % 

ʨʘʩʧʣʘʚʘ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ 

ʨʝʢʦʤʝʥʜʘʮʠʷʤʠ . 

ʇʦʩʣʝ ʟʘʧʦʣʥʝʥʠʷ ʨʘʙʦʯʝʡ 

ʘʤʧʫʣʳ ʜʠʬʬʫʟʘʥʪʦʤ ʠ ʣʝʛʢʦʧʣʘʚʢʠʤ 

ʨʘʩʧʣʘʚʦʤ, ʘʤʧʫʣʘ ʟʘʛʨʫʞʘʣʘʩʴ ʚ 

ʚʘʢʫʫʤʥʫʶ ʧʝʯʴ ʠ ʦʪʞʠʛʘʣʘʩʴ ʧʨʠ 

ʩʨʝʜʥʝʤ ʚʘʢʫʫʤʝ ɼɿɿʊʆôʄɼɿ-ʖô1 ʇʘ 

ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ 673-873 ʂ ʚ ʪʝʯʝʥʠʝ 1-

2 ʯ ʩ ʮʝʣʴʶ ʚʳʜʝâʣʝʥʠʷ ʛʘʟʦʦʙʨʘʟʥʳʭ 

ʧʨʠʤʝʩʝʡ ʠ ʜʠʩʩʦʮʠʘʮʠʠ 

ʤʘʣʦʫʩʪʦʡʯʠʚʳʭ ʦʢʠʩʣʦʚ ʚ 

ʣʝʛâʢʦʧʣʘʚʢʦʤ ʪʨʘʥʩʧʦʨʪʥʦʤ ʨʘʩʧʣʘʚʝ . 

ɿʘʪʝʤ ʧʨʦʠʟʚʦʜʠʣʩʷ ʦʪʞʠʛ ʚ ʩʨʝʜʝ 

ʠʥʝʨʪʥʦʛʦ ʛʘʟʘ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ 

ʧʨʦʮʝʩʩʘ ʚʳʩʦʢʦ ʪʝʤʧʝʨʘʪʫʨʥʦʛʦ 

ʜʠʬʬʫʟʠʦʥʥʦʛʦ ʦʩʘʞʜʝʥʠʷ 1273-1473 ʂ 

ʚ ʪʝʯʝʥʠʝ 3-4 ʯ ʜʦ ʧʦʣʥʦʡ 

ʨʘʩʪʚʦʨʠʤʦʩʪʠ ʜʠʬʬʫʟʘʥʪʘ ʚ 

ʣʝʛʢʦʧʣʘʚʢʦʤ ʤʝʪʘʣʣʝ ʧʨʠ ʜʘʥʥʦʡ 

ʪʝʤʧʝâʨʘʪʫʨʝ. ʇʨʦʮʝʩʩ ʥʘʥʝʩʝʥʠʷ 

ʧʦʢʨʳʪʠʡ ʦʩʫʱʝʩʪʚʣʷʣʩʷ ʧʨʠ 

ʪʝʤʧʝʨʘʪʫʨʘʭ 1173-1473 ʂ ʧʦ 

ʠʟʦʪʝʨʤʠʯʝʩʢʦʤʫ ʠʣʠ 

ʪʝʨʤʦʮʠʢʣʠʯʝʩʢʦʤʫ ʨʝʞʠʤʫ ʦʙʨʘʙʦʪʢʠ 

ʚ ʪʝʯʝʥʠʝ 1â24 ʯ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ. 

ʇʨʝʜʚʘʨʠʪʝʣʴʥʦ ʧʦʜʛʦʪʦʚʣʝʥʥʘʷ 

ʘʤʧʫʣʘ ʩ ʣʝʛʢʦʧʣʘʚʢʠʤ ʨʘʩʧʣʘʚʦʤ ʠ 

ʦʙʨʘʙʘʪʳʚʘʝʤʳʡ ʦʙʨʘʟʝʮ ʨʘʟʤʝʱʘʶʪʩʷ 

ʚ ʧʝʯʠ. ɼʣʷ ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ 

ʚʳʩʦʢʦʪʝʤʧʝʨʘʪʫʨʥʦʛʦ ʦʢʠʩʣʝʥʠʷ 

ʦʙʨʘʟʮʘ, ʨʘʩʧʣʘʚʘ ʠ ʘʤʧʫʣʳ ʠʟ ʧʝʯʠ 

ʦʪʢʘʯʠʚʘʝʪʩʷ ʚʦʟʜʫʭ ʜʦ ʚʝʣʠʯʠʥʳ 

ʦʩʪʘʪʦʯʥʦʛʦ ʜʘʚʣʝʥʠʷ 1,33-10ô2-1,33-

10ôô ʇʘ. ɼʘʣʝʝ ʧʝʯʴ ʟʘʧʦʣʥʷʝʪʩʷ 

ʘʨʛʦʥʦʤ ʚʳʩʦʢʦʡ ʯʠʩʪʦʪʳ (ʧʦ ɻʆʉʊ 

10157-79) ʜʦ ʥʦʨʤʘʣʴʥʦʛʦ ʜʘʚʣʝʥʠʷ ʠ 

ʧʨʦʠʟʚʦʜʠʪʩʷ ʥʘʛʨʝʚ ʜʦ ʨʘʙʦʯʝʡ 

ʪʝʤʧʝʨʘʪʫʨʳ ʧʨʦʮʝʩʩʘ ʚʳʩʦʢʦ 

ʪʝʤʧʝʨʘʪʫʨʥʦʛʦ ʜʠʬʬʫʟʠʦʥʥʦʛʦ 

ʦʩʘʞʜʝʥʠʷ. 

ʈɸʉʏɽʊʅʆ-

ʕʂʉʇɽʈʀʄɽʅʊɸʃʔʅʓɽ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʟʘʢʣʶʯʘʣʠʩʴ ʚ 

ʦʧʪʠʤʠʟʘʮʠʠ ʨʝʞʠʤʘ 

ʪʝʨʤʦʮʠʢʣʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʠ ʧʦ 

ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʤʦʜʝʣʠ, ʧʦʩʪʨʦʝʥʥʦʡ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʧʦʣʥʦʛʦ ʬʘʢʪʦʨʥʦʛʦ 

ʵʢʩʧʝʨʠʤʝʥʪʘ, ʧʦʣʫʯʝʥʠʠ 

ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʟʘʚʠʩʠʤʦʩʪʝʡ ʩʚʦʡʩʪʚ 

ʧʦʢʨʳʪʠʡ ʦʪ ʧʘʨʘʤʝʪʨʦʚ ʧʨʦʮʝʩʩʘ 

ʚʳʩʦʢʦ ʪʝʤʧʝʨʘʪʫʨʥʦʛʦ ʜʠʬʬʫʟʠʦʥʥʦʛʦ 

ʦʩʘʞʜʝʥʠʷ, ʦʧʨʝʜʝʣʝʥʠʠ ʦʩʪʘʪʦʯʥʳʭ 
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ʥʘʧʨʷʞʝʥʠʡ ʧʝʨʚʦʛʦ ʨʦʜʘ ʚ ʤʘʪʝʨʠʘʣʘʭ 

ʩ ʜʠʬʬʫʟʠʦʥʥʳʤʠ ʧʦʢʨʳʪʠʷʤʠ, ʘ ʪʘʢʞʝ 

ʚʝʣʠʯʠʥʳ ʠ ʭʘʨʘʢʪʝʨʘ ʨʘʩʧʨʝʜʝʣʝʥʠʷ 

ʦʩʪʘʪʦʯʥʳʭ ʥʘʧʨʷʞʝʥʠʡ ʚ 

ʜʠʬʬʫʟʠʦʥʥʦʡ ʟʦʥʝ ʵʣʝʤʝʥʪʦʚ ʩ 

ʧʦʢʨʳʪʠʷʤʠ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ 

ʠʟʤʝʥʝʥʠʷ ʤʦʜʫʣʷ ʫʧʨʫʛʦʩʪʠ ʧʦ 

ʛʣʫʙʠʥʝ ʧʦʢʨʳʪʠʷ. 

ʕʂʉʇɽʈʀʄɽʅʊɸʃʔʅʓɽ 

ʀʉʉʃɽɼʆɺɸʅʀʗ ʧʨʝʜʫʩʤʘʪʨʠʚʘʣʠ 

ʦʧʨʝʜʝʣʝʥʠʝ ʟʘʢʦʥʦʤʝʨʥʦʩʪʝʡ 

ʬʦʨʤʠʨʦʚʘʥʠʷ ʩʦʩʪʘʚʘ ʠ ʩʚʦʡʩʪʚ 

ʧʦʢʨʳʪʠʡ, ʚʳʙʦʨ ʩʦʩʪʘʚʘ ʣʝʛʢʦʧʣʘʚʢʦʛʦ 

ʨʘʩʧʣʘʚʘ, ʦʧʨʝʜʝʣʝʥʠʝ ʤʝʭʘʥʠʯʝʩʢʠʭ, 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʠ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʭ 

ʩʚʦʡʩʪʚ ʵʣʝʤʝʥʪʦʚ ʩ ʜʠʬʬʫʟʠʦʥʥʳʤʠ 

ʧʦʢʨʳʪʠʷʤʠ, ʥʘʥʝʩʝʥʥʳʤʠ ʩʧʦʩʦʙʦʤ 

ʚʳʩʦʢʦ ʪʝʤʧʝʨʘʪʫʨʥʦʛʦ ʜʠʬʬʫʟʠʦʥʥʦʛʦ 

ʦʩʘʞʜʝʥʠʷ, ʠʟʫʯʝʥʠʝ ʩʪʨʫʢʪʫʨʥʦ-

ʬʘʟʦʚʦʛʦ ʩʦʩʪʘʚʘ ʠ ʨʘʩʧʨʝʜʝʣʝʥʠʷ 

ʦʩʥʦʚʥʳʭ ʵʣʝʤʝʥʪʦʚ ʚ ʤʝʪʘʣʣʝ 

ʧʦʢʨʳʪʠʡ, ʩʨʘʚʥʠʪʝʣʴʥʳʝ ʠʩʧʳʪʘʥʠʷ ʥʘ 

ʢʦʨʨʦʟʠʦʥʥʫʶ ʩʪʦʡʢʦʩʪʴ, 

ʤʝʞʢʨʠʩʪʘʣʣʠʪʥʫʶ ʢʦʨʨʦʟʠʶ, 

ʢʦʨʨʦʟʠʦʥʥʦʝ ʨʘʩʪʨʝʩʢʠʚʘʥʠʝ. 

ɺʳʩʦʢʦʪʝʤʧʝʨʘʪʫʨʥʦʝ ʜʠʬʬʫʟʠʦʥʥʦʝ 

ʦʩʘʞʜʝʥʠʝ ð ʵʪʦ ʧʨʦʮʝʩʩ, ʧʨʠ ʢʦʪʦʨʦʤ 

ʤʘʪʝʨʠʘʣ ʦʩʘʞʜʘʝʪʩʷ (ʦʪʢʣʘʜʳʚʘʝʪʩʷ) 

ʥʘ ʧʦʚʝʨʭʥʦʩʪʴ ʧʦʜʣʦʞʢʠ ʚ ʫʩʣʦʚʠʷʭ 

ʚʳʩʦʢʠʭ ʪʝʤʧʝʨʘʪʫʨ, ʧʨʠ ʵʪʦʤ ʦʩʥʦʚʥʦʡ 

ʤʝʭʘʥʠʟʤ ʧʝʨʝʥʦʩʘ ʚʝʱʝʩʪʚʘ ð 

ʜʠʬʬʫʟʠʷ. 
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Ushbu maqolada tormoz kolodkalarini ishlab chiqarishda qoóllaniladigan 

materiallarning kimyoviy tarkibi tahlil qilingan. Tormoz kolodkalari transport vositalarining 

tormoz tizimidagi asosiy elementlardan biri boólib, ularning sifat koórsatkichlari, chidamliligi 

va ekologik xavfsizligi ular ishlab chiqarilgan materiallarning tarkibiga bevosita bogóliqdir. 

Tadqiqot davomida metall, mineral va polimer asosidagi aralashmalar, ularning ishqalanish 

koeffitsiyenti, termal barqarorligi va atrof-muhitga taôsiri laboratoriya sharoitida oórganildi. 

Ekologik xavfsiz va yeyilishga chidamli muqobil materiallar aniqlanib, mavjud mahsulotlar 

bilan taqqoslandi. Tadqiqot natijalariga asoslanib, tormoz kolodkalarining samaradorligini 

oshirish va ularni ishlab chiqarishda ekologik xavfsizlikni taôminlash boóyicha asosiy 

tavsiyalar ishlab chiqildi. Maqola avtomobilsozlik sohasida ilgóor materiallar bilan ishlovchi 

muhandislar, texnologlar va tadqiqotchilar uchun amaliy ahamiyatga ega. 

Kalit soózlar: tormoz kolodkalari, kimyoviy tarkib, materiallar, yeyilish, ishqalanish, 

issiqqa chidamlilik, bogólovchi, mustahkamlik 

 

ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʧʨʦʚʦʜʠʪʩʷ ʘʥʘʣʠʟ ʭʠʤʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ ʤʘʪʝʨʠʘʣʦʚ, 

ʠʩʧʦʣʴʟʫʝʤʳʭ ʧʨʠ ʧʨʦʠʟʚʦʜʩʪʚʝ ʪʦʨʤʦʟʥʳʭ ʢʦʣʦʜʦʢ. ʊʦʨʤʦʟʥʳʝ ʢʦʣʦʜʢʠ ʷʚʣʷʶʪʩʷ 

ʦʜʥʠʤ ʠʟ ʦʩʥʦʚʥʳʭ ʨʘʙʦʯʠʭ ʵʣʝʤʝʥʪʦʚ ʪʦʨʤʦʟʥʦʡ ʩʠʩʪʝʤʳ ʘʚʪʦʤʦʙʠʣʷ, ʠ ʠʭ 

ʢʘʯʝʩʪʚʝʥʥʳʝ ʧʦʢʘʟʘʪʝʣʠ, ʜʦʣʛʦʚʝʯʥʦʩʪʴ ʠ ʵʢʦʣʦʛʠʯʝʩʢʘʷ ʙʝʟʦʧʘʩʥʦʩʪʴ ʥʘʧʨʷʤʫʶ 

ʟʘʚʠʩʷʪ ʦʪ ʩʦʩʪʘʚʘ ʧʨʠʤʝʥʷʝʤʳʭ ʤʘʪʝʨʠʘʣʦʚ. ɺ ʭʦʜʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚ ʣʘʙʦʨʘʪʦʨʥʳʭ 

ʫʩʣʦʚʠʷʭ ʠʟʫʯʝʥʳ ʭʠʤʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʩʤʝʩʝʡ ʥʘ ʦʩʥʦʚʝ ʤʝʪʘʣʣʦʚ, ʤʠʥʝʨʘʣʦʚ ʠ 

ʧʦʣʠʤʝʨʦʚ, ʠʭ ʢʦʵʬʬʠʮʠʝʥʪ ʪʨʝʥʠʷ, ʪʝʨʤʠʯʝʩʢʘʷ ʫʩʪʦʡʯʠʚʦʩʪʴ ʠ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ 

ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ. ʊʘʢʞʝ ʙʳʣʠ ʚʳʷʚʣʝʥʳ ʠ ʩʦʧʦʩʪʘʚʣʝʥʳ ʩ ʩʫʱʝʩʪʚʫʶʱʠʤʠ 

ʠʟʜʝʣʠʷʤʠ ʵʢʦʣʦʛʠʯʝʩʢʠ ʙʝʟʦʧʘʩʥʳʝ ʠ ʠʟʥʦʩʦʩʪʦʡʢʠʝ ʘʣʴʪʝʨʥʘʪʠʚʥʳʝ ʤʘʪʝʨʠʘʣʳ. ʅʘ 

ʦʩʥʦʚʝ ʨʝʟʫʣʴʪʘʪʦʚ ʠʩʩʣʝʜʦʚʘʥʠʷ ʨʘʟʨʘʙʦʪʘʥʳ ʢʣʶʯʝʚʳʝ ʨʝʢʦʤʝʥʜʘʮʠʠ ʧʦ ʧʦʚʳʰʝʥʠʶ 

ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʪʦʨʤʦʟʥʳʭ ʢʦʣʦʜʦʢ ʠ ʦʙʝʩʧʝʯʝʥʠʶ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʠʭ 

ʧʨʦʠʟʚʦʜʩʪʚʘ. ʉʪʘʪʴʷ ʧʨʝʜʩʪʘʚʣʷʝʪ ʧʨʘʢʪʠʯʝʩʢʠʡ ʠʥʪʝʨʝʩ ʜʣʷ ʠʥʞʝʥʝʨʦʚ, ʪʝʭʥʦʣʦʛʦʚ ʠ 

ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ, ʨʘʙʦʪʘʶʱʠʭ ʩ ʩʦʚʨʝʤʝʥʥʳʤʠ ʤʘʪʝʨʠʘʣʘʤʠ ʚ ʘʚʪʦʤʦʙʠʣʴʥʦʡ 

ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʪʦʨʤʦʟʥʳʝ ʢʦʣʦʜʢʠ, ʭʠʤʠʯʝʩʢʠʡ ʩʦʩʪʘʚ, ʤʘʪʝʨʠʘʣʳ, ʠʟʥʦʩ, 

ʪʨʝʥʠʝ, ʪʝʨʤʦʩʪʦʡʢʦʩʪʴ, ʩʚʷʟʫʶʱʝʝ, ʧʨʦʯʥʦʩʪʴ 
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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 chemical 

composition of metal-, mineral-, and polymer-based mixtures, their friction coefficient, 

thermal stability, and environmental impact were examined under laboratory conditions. 

Environmentally friendly and wear-resistant alternative materials were also identified 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 engineers, 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 kunda, tez surôatlar bilan 

rivojlanayotgan avtomobil sanoatida 

transport vositalarining xavfsizlik 

koórsatkichlarini oshirish dolzarb 

vazifalardan biri boólib qolmoqda. 

Avtomobil transportida xavfsizlik 

koórsatkichlarini eng muhim qismlaridan 

biri ï tormoz tizimi boólib, uning 

samaradorligi nafaqat haydovchi va 

yoólovchilarning hayoti, balki yoól harakati 

ishtirokchilarining umumiy xavfsizligiga 

chambarchas bogóliqdir. 

Shuni alohida taôkidlash kerakki, 

mavjud ilmiy adabiyotlar va texnik 

reglamentlarda tormoz tizimi asosan faqat 

kinetik energiyani issiqlikka aylantiruvchi 

mexanik komponent sifatida baholangan 

[9]. Biroq, avtomobilning real 

ekspluatatsion sharoitlarida tormoz 

tizimining samaradorligi koóp jihatdan 

tormoz kolodkalari (ustquymalari)ning 

fizik va kimyoviy xususiyatlariga, 

shuningdek, ularning ekspluatatsion 

xizmat muddatiga bogóliqdir. 

Adabiyotlar tahlili natijasida, 

tormoz kolodkalarining oórtacha xizmat 

muddati (haydovchilarning tormozlanish 

uslubi va yoól sharoitlariga bogóliq holda) 

25 000ï50 000 km oraligóida oózgaradi. 

Ushbu masofada kolodka materiali oóz 

ishqalanish xususiyatlarini sezilarli 

darajada yoóqota boshlaydi. Tormoz 

kolodkasining faolligi kamaygani sayin, 

tormoz masofasi esa koóproq dinamik 

yuklamalarda geometrik progressiya 

boóyicha ortib boradi, bu esa favqulodda 

vaziyatlarda yoól-transport hodisasining 

yuzaga kelish xavfini keskin oshiradi. 

Avtomobillar tormozlanish 

natijasida tormoz kolodkalari yeyilishi va 

uning xizmat muddati ustquyma 

materiallari kimyoviy tarkibiga bogóliq. 

Bunda, tormoz kolodkalari xizmat muddati 

hamda tormozlanish masofasining 

qisqaligi muhim ahamiyat kasb etadi. 

Tormoz ustquymasi (tormoz 

kolodkasi) ð transport vositalarining 

tormoz tizimida eng asosiy qismlardan biri 

boólib, u góildiraklar harakatini 

sekinlashtirish yoki toóxtatish uchun 

ishlatiladi. Ustquyma (ishqalanish 

materiali) tormoz diski yoki baraban bilan 

ishqalanib, harakat energiyasini issiqlik 

energiyasiga aylantiradi.  Shuning uchun 

ustquymalar yuqori ishqalanish 

koeffitsienti, yeyilishga chidamlilik va 

issiqlik barqarorligiga ega boᾶlishi kerak. 

Tormoz ustquymalari transport 

vositalarining xavfsiz harakatini 

taᾷminlashda muhim rol oóynaydi. 

Ularning sifat koórsatkichlari ð asosan, 

ishlab chiqarishda foydalaniladigan 

materiallar va ularning tarkibiy qismlariga 

bogóliqdir. Tormoz ustquymalarining 

tarkibi bir nechta asosiy komponentlardan 

tashkil topgan boólib, har bir komponent 

oóziga xos vazifani bajaradi. 

Tormoz ustquymalarning ishlashi 

material tarkibiga bevosita bogᾶliq boóladi. 

Materiallar maxsus tarzda tanlanadi va 

ularning kimyoviy tarkibi transport 
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vositasining turi, tormoz tizimi talablari va 

ish sharoitlariga moslab ishlab chiqiladi. 

Tormoz diski asosan bogᾶlovchilar, 

mustahkamlovchi tolalar, metall zarralar, 

asos moddalari va moylash materiallaridan 

tashkil topadi. Bogᾶlovchilar diskning 

strukturaviy yaxlitligini taᾷminlaydi va 

qoplama materialining 20ï40 foizini 

tashkil etadi. Ular oózgartirilgan fenol-

formaldegid qatronlaridan tayyorlanadi. 

Mustahkamlovchi tolalar qoplama massasi 

boᾶyicha 6ï35 foizni tashkil qilib, 

materialning mexanik mustahkamligini 

oshiradi. Tolalar metall, mineral, keramika 

yoki organik kelib chiqishga ega boólib, 

asosan mis, poᾶlat, kaliy titanat va shisha 

tolalardan iborat boóladi [1].  

Asos moddalari issiqlik va 

shovqinni yutish xususiyatlarini 

yaxshilaydi hamda ishlab chiqarish 

tannarxini pasaytiradi. Ular odatda 

noorganik birikmalar, silikatlar va metall 

kukunlardan iborat boólib, massaning 15ï

70 foizini tashkil qiladi.  

Moylar ishqalanish va yeyilishga 

taôsir koórsatadi, yuzalarni toza saqlash va 

plyonka toóplanishini cheklash vazifasini 

bajaradi. Odatda grafitli surkov moylari 

ishlatiladi. 

Avtomobil transport vositalarida 

qoóllaniladigan tormoz ustquymalari 

asosan uch turga boólinadi: asbest 

boólmagan organik (NAO), yarim metall 

va kam metalli tormoz ustquymalari [1]. 

Asbest boólmagan organik (NAO) 

ustquymalar tarkibida tabiiy tolalar, shisha 

tolalar, karbon tolalari va bogólovchi 

qatronlar mavjud. Bu turdagi tormoz 

ustquymalari yumshoq boólib, tormozlash 

jarayonida past shovqin hosil qiladi. NAO 

ustquymalarining yana bir afzalligi 

shundaki, ular tormoz disklari yuzasiga 

kam zarar yetkazadi. Biroq, bu 

ustquymalar yuqori haroratda oóz 

tormozlash samaradorligini yoóqotishi va 

boshqa turlarga nisbatan koóproq chang 

hosil qilishi bilan farqlanadi. Shuning 

uchun ularni asosan kundalik haydovda, 

oórtacha yuklama ostida ishlatiladigan 

transport vositalarida qoóllash maqsadga 

muvofiqdir. 

Yarim metall tormoz ustquymalari 

esa 30ï65 foizgacha metall zarralar 

(asosan temir, poólat yoki mis) va boshqa 

komponentlardan tashkil topgan. Ular 

yuqori tormoz samaradorligi va yuqori 

haroratga chidamliligi bilan ajralib turadi. 

Yarim metall ustquymalar uzoq xizmat 

muddati va yaxshi issiqlik tarqatish 

xususiyatiga ega boólsa-da, ular 

tormozlash jarayonida koóproq shovqin 

chiqaradi va disk yuzasini nisbatan 

koóproq yediradi. Ushbu turdagi 

ustquymalar sport uslubidagi haydov va 

yuqori yuklama ostida ishlaydigan 

avtomobillar uchun mos keladi. 

Kam metalli ustquymalar esa NAO 

bazasiga 10ï30 foiz metall qoóshilishi 

orqali tayyorlanadi. Ular organik 

ustquymalarga qaraganda issiqlikni 

yaxshiroq tarqatadi va yuqori haroratlarda 

yanada samaraliroq tormozlash imkonini 

beradi. Shovqin darajasi yarim metall 

ustquymalarga nisbatan pastroq boólib, 

chang hosil boólishi ham kamroq. Kam 

metalli ustquymalar kundalik va oórtacha 

yuklama ostida foydalanish uchun 

muvozanatli tanlov hisoblanadi, 1-jadvalda 

tormoz kolodkasi materialining kimyoviy 

tarkibi tahlilini koórish mumkin.

1-jadval 

Tormoz kolodkalari materialining kimyoviy tarkibi  

Xomashyo nomi Zichlik (kg/sm3) % hajm  

Bogᾶlovchi kremniy karbid 3,21 15 

Toᾶldiruvchi bariy (BaSO4) 4,5 12 

Sintetik grafit 2.32d 8 

Aluminiy (Al203) 3,95 11 

d 7,14 9 

Koks 1,506 8 

Mis 5,7 19 

Temir 7,874 18 

 

file:///C:/Users/User/Downloads/Telegram%20Desktop/1.Karimova%20K.Gʻ.%20Avtomobillarning%20tormozlanish%20jarayonida%20tormoz%20ustquymalari%20va%20shinalari%20yeyilishining%20yoʻl-ekologik%20baholash%20usullarini%20takomillashtirish:%20Texnika%20fanlari%20bo‘yicha%20falsafa%20doktori%20(PhD)%20dissertatsiyasi.%20–%20Andijon:%20Jizzax%20politexnika%20instituti,%202023.%20–%20118%20b.
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Tormoz tizimi komponentlarining 

materiallari yuqori ishqalanish 

koeffitsientiga, issiqlikka chidamlilikka va 

yeyilishga qarshi barqarorlikka ega 

boólishi kerak. Odatda, tormoz kolodkalari 

tarkibida quyidagi moddalardan 

foydalaniladi: 

- Metallar  (temir, mis), 

- Keramika zarrachalari , 

- Grafit  va boshqa ishqalanishni 

optimallashtiruvchi komponentlar [4]. 

Tormoz ustquymalarining 

(ishqalanish materiallarining) tarkibi turli 

kimyoviy elementlardan tashkil topgan 

boólib, har bir kimyoviy element oóziga 

xos funksiyani bajaradi. Ularning 

muvozanatli aralashmasi ustquymaning 

ishlash samaradorligi, chidamliligi va 

xavfsizligini taôminlaydi. Tormoz 

ustquymalarining asosiy kimyoviy 

elementlaridan biri ð temir (Fe) boólib, u 

ustquymaning mexanik mustahkamligi va 

qattiqligini taôminlaydi hamda yuqori 

yuklama va bosimlarga bardosh beradi. 

Temir ustquyma massasining 60% gacha 

qismini tashkil qilishi mumkin. Mis (Cu) 

esa issiqlik oótkazuvchanligini oshirib, 

yeyilishini kamaytiradi va tormozlanish 

samaradorligini yaxshilaydi, shuningdek, 

ishqalanish barqarorligini taôminlaydi. 

Rux (Zn) korroziyaga qarshi xususiyatini 

oshiradi, ayniqsa nam sharoitlarda 

ustquymaning barqaror ishlashini qoóllab-

quvvatlaydi. Qalay (Sn) ustquymaning 

yumshoqligi va silliqligini oshiradi, 

yeyilishni nazorat qiladi hamda ishqalanish 

yuzasida zararli qattiq zarrachalarning 

paydo boólishini kamaytiradi. Surma (Sb) 

esa yuqori harorat sharoitida ustquymaning 

barqaror ishlashini taôminlab, ishqalanish 

koeffitsientini optimal darajada ushlab 

turadi va qizib ketishdan himoya qiladi. 

Ishqalanish yuzasida yuqori qattiqlik va 

yeyilishga chidamlilikni taôminlash uchun 

kremniy karbidi (SiC)  qoóllaniladi. 

Grafit (C)  esa moylovchi sifatida ishlaydi, 

ishqalanishni kamaytiradi, yeyilishni 

oldini oladi va haroratni nazorat qilishga 

yordam beradi. Zirkoniy dioksidi (ZrO ) 

va alyuminiy oksidi (Al O ) kabi abraziv 

materiallar ustquymaning yeyilishga va 

yuqori haroratga chidamliligini oshiradi. 

Bundan tashqari, zamonaviy tormoz 

ustquymalarining tarkibida oz miqdorda 

kalsiy (Ca), vanadiy (V), titan (Ti)  va 

magniy (Mg) kabi elementlar ham mavjud 

boólib, ular ustquymaning strukturaviy 

yaxlitligini, yeyilishga chidamliligini va 

yuqori haroratda ishlash barqarorligini 

yanada mustahkamlashga xizmat qiladi 

[2]. 

Zamonaviy avtomobillardada ikki 

turdagi tormoz mexanizmi keng 

qoᾶllaniladi:  

- Diskli tormoz mexanizmida - disk 

aylanadi va kaliper ichiga ikkita 

qoᾶzgᾶalmas kolodka oᾶrnatiladi. Ishchi 

silindrlar kaliperga oᾶrnatiladi, tormozlash 

paytida ular tormoz kolodkalarini diskka 

siqiladi.  

- Barabanli tormoz mexanizmida ï 

yengil avtomobilning orqa gᾶildiraklariga 

oᾶrnatiladi. Ish paytida shinalar va baraban 

orasidagi boᾶshliq ortadi va uni yoᾶq qilish 

uchun mexanik regulyatorlar qoᾶllaniladi. 

Diskli tormoz mexanizmining grafik 

tasviri 1-rasmda keltirilgan [1].
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1-rasm. Diskli tormoz mexanizmining grafik tasviri  

 

Hozirgi avtomobillarda odatda old 

diskli va orqa barabanli tormoz mexanizmi 

bilan jihozlangan. Hisob-kitoblarga koᾶra, 

oldingi tormoz mexanizmi umumiy 

tormozlash quvvatining taxminan 70 

foizini taôminlashi kerak va shuning uchun 

orqa tormozlarga qaraganda tez-tez 

almashtirilishi kerak. Avtomobil tormoz 

mexanizmi asosan, disk, kolodkalar va 

tormoz ustquymasidan tashkil topgan 

ishqalanish juftlaridan iborat.[8] 

Zamonaviy avtomobillarning 

tormoz tizimi aerodinamik va dinamik 

omillarni hisobga olgan holda 

loyihalanadi. Harakat davomida tormoz 

bosimi taôsirida avtomobil massasi oldingi 

góildiraklarga koóchadi, bu esa old 

tormozlarning yuklanishini oshiradi. Shu 

sababli, oldingi tormoz mexanizmlari 

umumiy tormozlash kuchining 65ï75% 

gacha qismini taôminlashi zarur , buni 

grafik koórinishida tormoz kuchi 

taqsimotini 2-jadvalda berilgan [3]. 

2-jadval 

Grafik k oórinishdagi tormoz kuchi taqsimoti 

T/r  Avtomobil turi  Old góildiraklar  Orqa góildiraklar  

1 Yengil avtomobillar 70 % 30 % 

2 Yuk avtomobillar 60 ï 65 % 35 ï 40 % 

3 Yoóltanlamas va 

krossoverlar 
65 % 35 % 

 

Avtomobil tormoz tizimida tormoz 

disklarining ham ahamiyati yuqori. Bunda, 

tormoz disklarini ishlab chiqarishda bir 

nechta materiallardan foydalaniladi. Eng 

keng tarqalgan material bu kulrang quyma 

choóyan (Gray Cast Iron) hisoblanadi. 

Kulrang quyma choóyan yaxshi issiqlik 

oótkazuvchanlikka ega, ishqalanishga 

chidamli, issiqlikni tez va bir tekisda 

tarqatadi va deformatsiyaga nisbatan 

kamroq uchraydi. Shu sababli, zamonaviy 

avtomobillarda tormoz disklarini 

tayyorlashda aynan kulrang quyma 

choóyan keng qoóllaniladi [4]. 

Bundan tashqari, mustahkamlangan 

uglerodli kompozitlar (Carbon-Carbon 

Composites) ham ishlatiladi. Ular asosan 

yuqori tezlikdagi sport avtomobillari va 

poyga mashinalarida qoóllaniladi. 

Mustahkamlangan uglerodli kompozitlar 

juda yengil, yuqori haroratda ham barqaror 

ishlaydi va yeyilishga chidamli boóladi. 

Biroq, bu turdagi tormoz disklari nisbattan 

qimmatroq turadi [5]. 

Keramik kompozitlar (Carbon 

Ceramic Composites) esa sport 

avtomobillarda, masalan, Ferrari va 

Porsche kabi brend mashinalarida keng 

qoóllaniladi. Ular juda yengil, juda qattiq 

https://www.autotrainingcentre.com/blog/auto-mechanic-school-brake-bias-affects-braking-performance/
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va yeyilishga chidamli boólib, issiqlikni 

ham samarali boshqaradi. Keramik 

kompozitlarning tannarx jihatidan yuqori, 

ekspluatatsion xizmat muddati juda 

uzoqdir [6]. 

Shuningdek, alyuminiy 

qotishmalari ham tormoz tizimi detallarini 

ishlab chiqarishda qoóllaniladi. Alyuminiy 

sof shaklda tormoz diski sifatida 

ishlatilmaydi, balki alyuminiy-keramik 

qoplamalar yoki maxsus mustahkamlangan 

qotishmalar shaklida ishlatiladi. 

Alyuminiy materiali issiqlikni yaxshi 

oótkazadi va yengil boóladi, ammo 

yumshoqligi sababli boshqa materiallar 

bilan mustahkamlash talab etiladi. 

Alyuminiy asosan yengil avtomobillar va 

mototsikllar uchun moóljallangan tormoz 

tizimi detallari ichida qoóllaniladi [7]. 

Oórganishlar va olib borilgan 

izlanishlar natijasida tormoz 

kolodkalarining asosiy kimyoviy 

komponentlari sifatida temir, mis, rux, 

qalay, surma, kremniy karbidi va grafit 

kabi materiallar ekanligi aniqlandi. Ushbu 

kimyoviy materiallar yuqori mexanik 

mustahkamlik, issiqlikni samarali 

boshqarish va ishqalanish yuzasining 

barqarorligini taôminlaydigan asosiy 

xususiyatlari mavjudligi izlanishlar 

natijasida oórganildi, shuningdek, asbest 

boólmagan organik (NAO), yarim metall 

va kam metalli ustquymalar turli 

ekspluatatsion sharoitlarga mos keluvchi 

variantlar sifatida qoóllaniladi. Amaliy 

tadqiqotlardan kelib chiqib 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 qoóllash samarali. 

2. Tormoz ustquymalari tarkibidagi 

metall komponentlar (ayniqsa mis va 

temir) optimal nisbatda saqlanishi zarur. 

Bu orqali issiqlik tarqalishi yaxshilanadi 

va ishqalanish xususiyatlari 

optimallashtiriladi. 

3. Yangi materiallar va ularning 

aralashmalari boóyicha ilmiy-tadqiqot 

ishlarini davom ettirish maqsadga 

muvofiq. Ayniqsa, ekologik jihatdan 

xavfsiz va uzoq muddat xizmat qiluvchi 

tarkiblarni ishlab chiqish muhim. 

4. Tormoz ustquymalarini ishlab 

chiqarishda materiallarning sifat nazoratini 

kuchaytirish zarur. Materiallarning 

kimyoviy tarkibini doimiy ravishda 

tekshirish va standartlarga rioya qilish 

orqali xavfsizlik va samaradorlikni 

oshirish mumkin. 

Shundan kelib chiqib, tormoz 

ustquymalarining kimyoviy tarkibi va 

uning muvozanatli tuzilishi avtomobil 

xavfsizligi, tormozlash samaradorligi va 

ekspluatatsion xizmat muddatiga bevosita 

taôsir etadi. Ushbu yoónalishda ilmiy 

tadqiqotlarni davom ettirish, yangi 

materiallarni qoóllash va ishlab chiqarish 

jarayonlarini optimallashtirish orqali 

transport vositalarining umumiy 

xavfsizligini taôminlashga erishish 

mumkin. 
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AXBOROT TEXNOLOGIYALARI VA KOMPYUTER GRAFIKASI  

ʋɼʂ 004.056 

ʂʀɹɽʈɹɽɿʆʇɸʉʅʆʉʊʔ ɺ 2024 ɻʆɼʋ: ʊʈɽʅɼʓ ʀ ɺʓɿʆɺʓ 

KIBERBEZOPASNOSTLIK 2024 YILDA: TRENDLAR VA CHAQIRIQLAR  

CYBERSECURITY IN 2024: TRENDS AND CHALLENGES  

 

ʂʫʟʠʝʚ ɹʦʪʠʨ ʅʘʤʦʟʦʚʠʯ 

ʠ.ʦ.ʧʨʦʬʝʩʩʦʨʘ ʢʘʬʝʜʨʳ  

ʂʦʤʧʴʶʪʝʨʥʘʷ ʠ ʧʨʦʛʨʘʤʤʥʘʷ ʠʥʞʠʥʝʨʠʷ 

ɼʞʠʟʘʢʩʢʠʡ ʧʦʣʠʪʝʭʥʠʯʝʩʢʠʡ ʠʥʩʪʠʪʫʪ  

 

ʄʫʨʪʘʟʠʥ ʕʤʠʣʴ ʈʫʩʪʘʤʦʚʠʯ 

ʘʩʩʠʩʪʝʥʪ, ɼʞʠʟʘʢʩʢʠʡ ʧʦʣʠʪʝʭʥʠʯʝʩʢʠʡ ʠʥʩʪʠʪʫʪ 

 

Maqola 2024-yilda kiberxavfsizlik sohasidagi asosiy tendensiyalar va chaqiriqlarni 

tahlil qiladi. Maôlumotlarni himoya qilishga zamonaviy yondashuvlar, jumladan sunôiy 

intellekt, Zero Trust modeli, biometrik autentifikatsiya va bulutli xavfsizlik koórib chiqiladi. 

Muallif shuningdek, muhim infratuzilmaga hujumlar, kvant hisoblash bilan bogóliq xavflar va 

narsalar internetidagi (IoT) zaifliklarni muhokama qiladi. Kiberxavfsizlikni taôminlash uchun 

majmuaviy yondashuv zarurligi taôkidlanib, kiber savodxonlik va xavfsizlik tizimlarini tez 

oózgaruvchan tahdidlarga moslashtirishning muhimligi qayd etilgan. 

Kalit soózlar: Kiberxavfsizlik, axborot xavfsizligi, 2024 tendensiyalari, Zero Trust, 

sunôiy intellekt, kvant kriptografiya, biometrika, narsalar interneti, bulutli xavfsizlik, ijtimoiy 

muhandislik, muhim infratuzilma. 

ʉʪʘʪʴʷ ʧʦʩʚʷʱʝʥʘ ʘʥʘʣʠʟʫ ʢʣʶʯʝʚʳʭ ʪʨʝʥʜʦʚ ʠ ʚʳʟʦʚʦʚ ʚ ʦʙʣʘʩʪʠ 

ʢʠʙʝʨʙʝʟʦʧʘʩʥʦʩʪʠ ʚ 2024 ʛʦʜʫ. ʈʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʩʦʚʨʝʤʝʥʥʳʝ ʧʦʜʭʦʜʳ ʢ ʟʘʱʠʪʝ 

ʜʘʥʥʳʭ, ʚʢʣʶʯʘʷ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ, ʤʦʜʝʣʴ Zero Trust, 

ʙʠʦʤʝʪʨʠʯʝʩʢʫʶ ʘʫʪʝʥʪʠʬʠʢʘʮʠʶ ʠ ʟʘʱʠʪʫ ʦʙʣʘʯʥʳʭ ʪʝʭʥʦʣʦʛʠʡ. ʊʘʢʞʝ ʦʙʩʫʞʜʘʶʪʩʷ 

ʦʩʥʦʚʥʳʝ ʫʛʨʦʟʳ, ʪʘʢʠʝ ʢʘʢ ʘʪʘʢʠ ʥʘ ʢʨʠʪʠʯʝʩʢʫʶ ʠʥʬʨʘʩʪʨʫʢʪʫʨʫ, ʨʠʩʢʠ, ʩʚʷʟʘʥʥʳʝ ʩ 

ʢʚʘʥʪʦʚʳʤʠ ʚʳʯʠʩʣʝʥʠʷʤʠ, ʠ ʫʷʟʚʠʤʦʩʪʠ ʠʥʪʝʨʥʝʪʘ ʚʝʱʝʡ (IoT). ʆʙʦʟʥʘʯʝʥʘ 

ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʢʦʤʧʣʝʢʩʥʦʛʦ ʧʦʜʭʦʜʘ ʢ ʦʙʝʩʧʝʯʝʥʠʶ ʢʠʙʝʨʙʝʟʦʧʘʩʥʦʩʪʠ, ʚʢʣʶʯʘʷ 

ʧʦʚʳʰʝʥʠʝ ʢʠʙʝʨʛʨʘʤʦʪʥʦʩʪʠ ʠ ʘʜʘʧʪʘʮʠʶ ʟʘʱʠʪʥʳʭ ʩʠʩʪʝʤ ʢ ʙʳʩʪʨʦ ʤʝʥʷʶʱʠʤʩʷ 

ʫʛʨʦʟʘʤ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʂʠʙʝʨʙʝʟʦʧʘʩʥʦʩʪʴ, ʠʥʬʦʨʤʘʮʠʦʥʥʘʷ ʙʝʟʦʧʘʩʥʦʩʪʴ, ʪʨʝʥʜʳ 

2024, Zero Trust, ʠʩʢʫʩʩʪʚʝʥʥʳʡ ʠʥʪʝʣʣʝʢʪ, ʢʚʘʥʪʦʚʘʷ ʢʨʠʧʪʦʛʨʘʬʠʷ, ʙʠʦʤʝʪʨʠʷ, 

ʠʥʪʝʨʥʝʪ ʚʝʱʝʡ, ʦʙʣʘʯʥʘʷ ʙʝʟʦʧʘʩʥʦʩʪʴ, ʩʦʮʠʘʣʴʥʘʷ ʠʥʞʝʥʝʨʠʷ, ʢʨʠʪʠʯʝʩʢʘʷ 

ʠʥʬʨʘʩʪʨʫʢʪʫʨʘ. 

The article analyzes key trends and challenges 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 associated 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 

systems 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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ɺʚʝʜʝʥʠʝ

ɺ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ 

ʢʠʙʝʨʙʝʟʦʧʘʩʥʦʩʪʴ ʩʪʘʣʘ ʦʜʥʦʡ ʠʟ 

ʢʣʶʯʝʚʳʭ ʧʨʦʙʣʝʤ ʜʣʷ ʦʨʛʘʥʠʟʘʮʠʡ ʠ 

ʯʘʩʪʥʳʭ ʣʠʮ. ɺ 2024 ʛʦʜʫ ʵʪʘ ʪʝʥʜʝʥʮʠʷ 

ʧʨʦʜʦʣʞʘʝʪ ʥʘʙʠʨʘʪʴ ʦʙʦʨʦʪʳ, ʠ ʥʦʚʳʝ 

ʚʳʟʦʚʳ ʪʨʝʙʫʶʪ ʠʥʥʦʚʘʮʠʦʥʥʳʭ 

ʨʝʰʝʥʠʡ. ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ 

ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʦʩʥʦʚʥʳʝ ʪʨʝʥʜʳ ʠ 

ʚʳʟʦʚʳ ʚ ʦʙʣʘʩʪʠ ʢʠʙʝʨʙʝʟʦʧʘʩʥʦʩʪʠ ʚ 

2024 ʛʦʜʫ. 

ɺ ʩʦʚʨʝʤʝʥʥʦʤ ʤʠʨʝ, ʛʜʝ 

ʮʠʬʨʦʚʳʝ ʪʝʭʥʦʣʦʛʠʠ ʩʪʘʥʦʚʷʪʩʷ 

ʥʝʦʪʲʝʤʣʝʤʦʡ ʯʘʩʪʴʶ ʙʠʟʥʝʩʘ, 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʠ 

ʧʦʚʩʝʜʥʝʚʥʦʡ ʞʠʟʥʠ, ʚʦʧʨʦʩʳ 

ʢʠʙʝʨʙʝʟʦʧʘʩʥʦʩʪʠ ʧʨʠʦʙʨʝʪʘʶʪ 

ʦʩʦʙʫʶ ʟʥʘʯʠʤʦʩʪʴ. ʋʚʝʣʠʯʝʥʠʝ ʦʙʲʝʤʘ 

ʜʘʥʥʳʭ ʠ ʜʦʩʪʫʧ ʢ ʠʥʬʦʨʤʘʮʠʦʥʥʳʤ 

ʩʠʩʪʝʤʘʤ ʩʦʟʜʘʶʪ ʥʦʚʳʝ ʫʷʟʚʠʤʦʩʪʠ, 

ʢʦʪʦʨʳʝ ʘʢʪʠʚʥʦ ʠʩʧʦʣʴʟʫʶʪ 

ʢʠʙʝʨʧʨʝʩʪʫʧʥʠʢʠ. ɺ 2024 ʛʦʜʫ 

ʢʦʤʧʘʥʠʠ, ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʝ 

ʫʯʨʝʞʜʝʥʠʷ ʠ ʯʘʩʪʥʳʝ ʧʦʣʴʟʦʚʘʪʝʣʠ 

ʩʪʘʣʢʠʚʘʶʪʩʷ ʩ ʥʦʚʳʤʠ, ʙʦʣʝʝ 

ʠʟʦʱʨʝʥʥʳʤʠ ʘʪʘʢʘʤʠ, ʢʦʪʦʨʳʝ ʩʪʘʚʷʪ 

ʧʦʜ ʫʛʨʦʟʫ ʥʝ ʪʦʣʴʢʦ 

ʢʦʥʬʠʜʝʥʮʠʘʣʴʥʳʝ ʜʘʥʥʳʝ, ʥʦ ʠ 

ʙʝʟʦʧʘʩʥʦʩʪʴ ʧʦʣʴʟʦʚʘʪʝʣʝʡ. 

ʕʪʘ ʩʠʪʫʘʮʠʷ ʪʨʝʙʫʝʪ 

ʧʝʨʝʦʩʤʳʩʣʝʥʠʷ ʧʦʜʭʦʜʦʚ ʢ ʟʘʱʠʪʝ 

ʜʘʥʥʳʭ, ʨʘʟʨʘʙʦʪʢʠ ʠ ʚʥʝʜʨʝʥʠʷ 

ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʠ 

ʧʦʚʳʰʝʥʠʷ ʫʨʦʚʥʷ ʢʠʙʝʨʛʨʘʤʦʪʥʦʩʪʠ 

ʩʨʝʜʠ ʩʦʪʨʫʜʥʠʢʦʚ ʠ ʧʦʣʴʟʦʚʘʪʝʣʝʡ. 

ʂʦʤʧʘʥʠʠ ʚʩʝ ʯʘʱʝ ʦʙʨʘʱʘʶʪʩʷ ʢ 

ʨʝʰʝʥʠʷʤ ʥʘ ʙʘʟʝ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ 

ʠʥʪʝʣʣʝʢʪʘ, ʙʠʦʤʝʪʨʠʯʝʩʢʦʡ 

ʘʫʪʝʥʪʠʬʠʢʘʮʠʠ ʠ ʧʨʠʥʮʠʧʦʚ Zero 

Trust, ʯʪʦʙʳ ʦʙʝʟʦʧʘʩʠʪʴ ʩʝʙʷ ʠ ʩʚʦʠ 

ʘʢʪʠʚʳ. ʆʜʥʘʢʦ, ʢʘʞʜʳʡ ʥʦʚʳʡ ʤʝʪʦʜ 

ʟʘʱʠʪʳ ʧʦʨʦʞʜʘʝʪ ʠ ʥʦʚʳʝ ʚʳʟʦʚʳ, 

ʪʨʝʙʫʷ ʦʪ ʢʦʤʧʘʥʠʡ ʚʳʩʦʢʦʡ ʛʠʙʢʦʩʪʠ ʠ 

ʘʜʘʧʪʠʚʥʦʩʪʠ [1]. 

ʕʪʘ ʩʪʘʪʴʷ ʨʘʩʢʨʳʚʘʝʪ ʦʩʥʦʚʥʳʝ 

ʪʨʝʥʜʳ ʠ ʚʳʟʦʚʳ ʢʠʙʝʨʙʝʟʦʧʘʩʥʦʩʪʠ ʚ 

2024 ʛʦʜʫ ʠ ʧʦʜʯʝʨʢʠʚʘʝʪ ʚʘʞʥʦʩʪʴ 

ʵʬʬʝʢʪʠʚʥʳʭ ʩʪʨʘʪʝʛʠʡ ʟʘʱʠʪʳ ʜʣʷ 

ʦʙʝʩʧʝʯʝʥʠʷ ʮʠʬʨʦʚʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʥʘ 

ʚʩʝʭ ʫʨʦʚʥʷʭ. 

ʄʝʪʦʜʳ  

ɼʣʷ ʘʥʘʣʠʟʘ ʪʝʢʫʱʠʭ ʪʨʝʥʜʦʚ ʠ 

ʚʳʟʦʚʦʚ ʚ ʦʙʣʘʩʪʠ ʢʠʙʝʨʙʝʟʦʧʘʩʥʦʩʪʠ 

ʙʳʣʠ ʠʩʧʦʣʴʟʦʚʘʥʳ ʜʘʥʥʳʝ ʠʟ 

ʨʘʟʣʠʯʥʳʭ ʠʩʪʦʯʥʠʢʦʚ, ʚʢʣʶʯʘʷ ʦʪʯʝʪʳ 

ʘʥʘʣʠʪʠʯʝʩʢʠʭ ʢʦʤʧʘʥʠʡ, ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʘʢʘʜʝʤʠʯʝʩʢʠʭ ʫʯʨʝʞʜʝʥʠʡ ʠ ʥʦʚʦʩʪʠ 

ʠʟ ʠʥʜʫʩʪʨʠʠ. ʆʩʥʦʚʥʦʝ ʚʥʠʤʘʥʠʝ 

ʫʜʝʣʷʣʦʩʴ ʥʦʚʳʤ ʪʝʭʥʦʣʦʛʠʷʤ, ʫʛʨʦʟʘʤ 

ʠ ʩʪʨʘʪʝʛʠʷʤ ʟʘʱʠʪʳ. 

ʉʙʦʨ ʜʘʥʥʳʭ 

ʇʝʨʚʠʯʥʳʝ ʠʩʪʦʯʥʠʢʠ 

1. ʀʥʪʝʨʚʴʶ ʩ ʵʢʩʧʝʨʪʘʤʠ: 

ɹʳʣʠ ʧʨʦʚʝʜʝʥʳ ʠʥʪʝʨʚʴʶ ʩ ʚʝʜʫʱʠʤʠ 

ʩʧʝʮʠʘʣʠʩʪʘʤʠ ʚ ʦʙʣʘʩʪʠ 

ʢʠʙʝʨʙʝʟʦʧʘʩʥʦʩʪʠ, ʚʢʣʶʯʘʷ 

ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ʢʦʤʧʘʥʠʡ, 

ʟʘʥʠʤʘʶʱʠʭʩʷ ʨʘʟʨʘʙʦʪʢʦʡ ʟʘʱʠʪʥʳʭ 

ʩʠʩʪʝʤ, ʠ ʘʢʘʜʝʤʠʯʝʩʢʠʭ 

ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ. ʀʥʪʝʨʚʴʶ ʧʨʦʚʦʜʠʣʠʩʴ 

ʢʘʢ ʚ ʬʦʨʤʘʪʝ ʣʠʯʥʳʭ ʚʩʪʨʝʯ, ʪʘʢ ʠ 

ʯʝʨʝʟ ʚʠʜʝʦʢʦʥʬʝʨʝʥʮʠʠ. 

2. ʆʧʨʦʩʳ ʠ ʘʥʢʝʪʳ: ɹʳʣʠ 

ʨʘʟʨʘʙʦʪʘʥʳ ʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ ʘʥʢʝʪʳ 

ʩʨʝʜʠ ʩʧʝʮʠʘʣʠʩʪʦʚ ʧʦ 

ʢʠʙʝʨʙʝʟʦʧʘʩʥʦʩʪʠ, ʀʊ-ʤʝʥʝʜʞʝʨʦʚ ʠ 

ʩʦʪʨʫʜʥʠʢʦʚ ʢʦʤʧʘʥʠʡ, 

ʩʪʘʣʢʠʚʘʶʱʠʭʩʷ ʩ ʢʠʙʝʨʫʛʨʦʟʘʤʠ. 

ɸʥʢʝʪʳ ʚʢʣʶʯʘʣʠ ʚʦʧʨʦʩʳ ʦ ʪʝʢʫʱʠʭ 

ʫʛʨʦʟʘʭ, ʠʩʧʦʣʴʟʫʝʤʳʭ ʤʝʪʦʜʘʭ ʟʘʱʠʪʳ 

ʠ ʧʨʦʛʥʦʟʘʭ ʥʘ ʙʫʜʫʱʝʝ. 

3. ʅʘʙʣʶʜʝʥʠʷ ʠ 

ʵʢʩʧʝʨʠʤʝʥʪʳ: ɺ ʨʘʤʢʘʭ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʙʳʣʠ ʧʨʦʚʝʜʝʥʳ ʥʘʙʣʶʜʝʥʠʷ ʟʘ ʨʘʙʦʪʦʡ 

ʩʠʩʪʝʤ ʢʠʙʝʨʙʝʟʦʧʘʩʥʦʩʪʠ ʚ ʨʝʘʣʴʥʳʭ 

ʫʩʣʦʚʠʷʭ. ʊʘʢʞʝ ʙʳʣʠ ʦʨʛʘʥʠʟʦʚʘʥʳ 

ʵʢʩʧʝʨʠʤʝʥʪʳ ʧʦ ʪʝʩʪʠʨʦʚʘʥʠʶ ʥʦʚʳʭ 

ʪʝʭʥʦʣʦʛʠʡ ʠ ʤʝʪʦʜʦʚ ʟʘʱʠʪʳ. 

ɺʪʦʨʠʯʥʳʝ ʠʩʪʦʯʥʠʢʠ 

1. ɸʥʘʣʠʟ ʣʠʪʝʨʘʪʫʨʳ: ɹʳʣʠ 

ʠʟʫʯʝʥʳ ʥʘʫʯʥʳʝ ʩʪʘʪʴʠ, ʦʪʯʝʪʳ 

ʘʥʘʣʠʪʠʯʝʩʢʠʭ ʢʦʤʧʘʥʠʡ, ʢʥʠʛʠ ʠ 

ʜʨʫʛʠʝ ʧʫʙʣʠʢʘʮʠʠ, ʧʦʩʚʷʱʝʥʥʳʝ 

ʢʠʙʝʨʙʝʟʦʧʘʩʥʦʩʪʠ. ʆʩʦʙʦʝ ʚʥʠʤʘʥʠʝ 

ʫʜʝʣʷʣʦʩʴ ʨʘʙʦʪʘʤ, ʦʧʫʙʣʠʢʦʚʘʥʥʳʤ ʚ 

ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ. 

2. ɸʥʘʣʠʟ ʜʘʥʥʳʭ ʠʟ 

ʦʪʢʨʳʪʳʭ ʠʩʪʦʯʥʠʢʦʚ: ɹʳʣʠ 

ʠʩʧʦʣʴʟʦʚʘʥʳ ʜʘʥʥʳʝ ʠʟ ʦʪʢʨʳʪʳʭ 

ʠʩʪʦʯʥʠʢʦʚ, ʪʘʢʠʭ ʢʘʢ ʙʘʟʳ ʜʘʥʥʳʭ 

ʫʷʟʚʠʤʦʩʪʝʡ, ʦʪʯʝʪʳ ʦ ʢʠʙʝʨʘʪʘʢʘʭ ʠ 
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ʩʪʘʪʠʩʪʠʯʝʩʢʠʝ ʜʘʥʥʳʝ ʦ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʠ ʫʛʨʦʟ. 

3. ɸʥʘʣʠʟ ʥʦʚʦʩʪʥʳʭ 

ʠʩʪʦʯʥʠʢʦʚ: ɹʳʣʠ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʳ 

ʥʦʚʦʩʪʠ ʠ ʩʪʘʪʴʠ ʠʟ 

ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʭ ʠʟʜʘʥʠʡ, 

ʦʩʚʝʱʘʶʱʠʭ ʩʦʙʳʪʠʷ ʠ ʪʝʥʜʝʥʮʠʠ ʚ 

ʦʙʣʘʩʪʠ ʢʠʙʝʨʙʝʟʦʧʘʩʥʦʩʪʠ. 

ɸʥʘʣʠʟ ʜʘʥʥʳʭ 

ʂʦʣʠʯʝʩʪʚʝʥʥʳʡ ʘʥʘʣʠʟ 

1. ʉʪʘʪʠʩʪʠʯʝʩʢʠʡ ʘʥʘʣʠʟ: 

ɼʣʷ ʦʙʨʘʙʦʪʢʠ ʜʘʥʥʳʭ, ʧʦʣʫʯʝʥʥʳʭ ʠʟ 

ʦʧʨʦʩʦʚ ʠ ʘʥʢʝʪ, ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ 

ʤʝʪʦʜʳ ʩʪʘʪʠʩʪʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ. ɹʳʣʠ 

ʨʘʩʩʯʠʪʘʥʳ ʩʨʝʜʥʠʝ ʟʥʘʯʝʥʠʷ, ʤʝʜʠʘʥʳ, 

ʩʪʘʥʜʘʨʪʥʳʝ ʦʪʢʣʦʥʝʥʠʷ ʠ ʜʨʫʛʠʝ 

ʩʪʘʪʠʩʪʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ. 

2. ʂʦʨʨʝʣʷʮʠʦʥʥʳʡ ʘʥʘʣʠʟ: 

ɼʣʷ ʚʳʷʚʣʝʥʠʷ ʚʟʘʠʤʦʩʚʷʟʝʡ ʤʝʞʜʫ 

ʨʘʟʣʠʯʥʳʤʠ ʬʘʢʪʦʨʘʤʠ, ʪʘʢʠʤʠ ʢʘʢ 

ʪʠʧʳ ʫʛʨʦʟ ʠ ʤʝʪʦʜʳ ʟʘʱʠʪʳ, ʙʳʣ 

ʧʨʦʚʝʜʝʥ ʢʦʨʨʝʣʷʮʠʦʥʥʳʡ ʘʥʘʣʠʟ. ʕʪʦ 

ʧʦʟʚʦʣʠʣʦ ʦʧʨʝʜʝʣʠʪʴ, ʢʘʢʠʝ ʬʘʢʪʦʨʳ 

ʥʘʠʙʦʣʝʝ ʩʠʣʴʥʦ ʚʣʠʷʶʪ ʥʘ ʫʨʦʚʝʥʴ 

ʢʠʙʝʨʙʝʟʦʧʘʩʥʦʩʪʠ. 

3. ʈʝʛʨʝʩʩʠʦʥʥʳʡ ʘʥʘʣʠʟ: 

ɼʣʷ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʙʫʜʫʱʠʭ 

ʪʝʥʜʝʥʮʠʡ ʠ ʦʮʝʥʢʠ ʵʬʬʝʢʪʠʚʥʦʩʪʠ 

ʨʘʟʣʠʯʥʳʭ ʤʝʪʦʜʦʚ ʟʘʱʠʪʳ ʙʳʣ 

ʠʩʧʦʣʴʟʦʚʘʥ ʨʝʛʨʝʩʩʠʦʥʥʳʡ ʘʥʘʣʠʟ. ʕʪʦ 

ʧʦʟʚʦʣʠʣʦ ʧʦʩʪʨʦʠʪʴ ʤʦʜʝʣʠ, 

ʦʧʠʩʳʚʘʶʱʠʝ ʟʘʚʠʩʠʤʦʩʪʴ ʤʝʞʜʫ 

ʨʘʟʣʠʯʥʳʤʠ ʧʝʨʝʤʝʥʥʳʤʠ. 

ʂʘʯʝʩʪʚʝʥʥʳʡ ʘʥʘʣʠʟ 

1. ʂʦʥʪʝʥʪ-ʘʥʘʣʠʟ: ɼʣʷ 

ʘʥʘʣʠʟʘ ʪʝʢʩʪʦʚʳʭ ʜʘʥʥʳʭ, ʧʦʣʫʯʝʥʥʳʭ 

ʠʟ ʠʥʪʝʨʚʴʶ ʠ ʦʪʢʨʳʪʳʭ ʠʩʪʦʯʥʠʢʦʚ, 

ʠʩʧʦʣʴʟʦʚʘʣʩʷ ʤʝʪʦʜ ʢʦʥʪʝʥʪ-ʘʥʘʣʠʟʘ 

[2]. ɹʳʣʠ ʚʳʜʝʣʝʥʳ ʢʣʶʯʝʚʳʝ ʪʝʤʳ, 

ʢʘʪʝʛʦʨʠʠ ʠ ʢʦʥʮʝʧʮʠʠ, ʢʦʪʦʨʳʝ ʟʘʪʝʤ 

ʙʳʣʠ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʳ ʠ 

ʠʥʪʝʨʧʨʝʪʠʨʦʚʘʥʳ. 

2. ɸʥʘʣʠʟ ʪʝʤʘʪʠʯʝʩʢʠʭ 

ʢʘʨʪ: ʜʣʷ ʚʠʟʫʘʣʠʟʘʮʠʠ ʠ ʘʥʘʣʠʟʘ 

ʚʟʘʠʤʦʩʚʷʟʝʡ ʤʝʞʜʫ ʨʘʟʣʠʯʥʳʤʠ 

ʪʝʤʘʤʠ ʠ ʢʘʪʝʛʦʨʠʷʤʠ ʙʳʣ ʠʩʧʦʣʴʟʦʚʘʥ 

ʤʝʪʦʜ ʪʝʤʘʪʠʯʝʩʢʠʭ ʢʘʨʪ. ʕʪʦ 

ʧʦʟʚʦʣʠʣʦ ʥʘʛʣʷʜʥʦ ʧʨʝʜʩʪʘʚʠʪʴ 

ʩʪʨʫʢʪʫʨʫ ʠ ʜʠʥʘʤʠʢʫ ʠʩʩʣʝʜʫʝʤʳʭ 

ʷʚʣʝʥʠʡ. 

3. ɸʥʘʣʠʟ ʢʝʡʩʦʚ: ʙʳʣʠ 

ʠʟʫʯʝʥʳ ʢʦʥʢʨʝʪʥʳʝ ʩʣʫʯʘʠ ʢʠʙʝʨʘʪʘʢ 

ʠ ʠʥʮʠʜʝʥʪʦʚ, ʯʪʦʙʳ ʧʦʥʷʪʴ, ʢʘʢʠʝ 

ʤʝʪʦʜʳ ʟʘʱʠʪʳ ʙʳʣʠ ʵʬʬʝʢʪʠʚʥʳ, ʘ 

ʢʘʢʠʝ - ʥʝʪ. ɸʥʘʣʠʟ ʢʝʡʩʦʚ ʧʦʟʚʦʣʠʣ 

ʚʳʷʚʠʪʴ ʣʫʯʰʠʝ ʧʨʘʢʪʠʢʠ ʠ 

ʨʝʢʦʤʝʥʜʘʮʠʠ ʜʣʷ ʧʦʚʳʰʝʥʠʷ ʫʨʦʚʥʷ 

ʢʠʙʝʨʙʝʟʦʧʘʩʥʦʩʪʠ. 

ʀʥʪʝʨʧʨʝʪʘʮʠʷ ʨʝʟʫʣʴʪʘʪʦʚ 

ʉʨʘʚʥʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ 

1. ʉʨʘʚʥʝʥʠʝ ʩ 

ʧʨʝʜʳʜʫʱʠʤʠ ʠʩʩʣʝʜʦʚʘʥʠʷʤʠ: 

ʈʝʟʫʣʴʪʘʪʳ ʪʝʢʫʱʝʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʙʳʣʠ ʩʦʧʦʩʪʘʚʣʝʥʳ ʩ ʜʘʥʥʳʤʠ 

ʧʨʝʜʳʜʫʱʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʯʪʦʙʳ 

ʚʳʷʚʠʪʴ ʠʟʤʝʥʝʥʠʷ ʠ ʪʝʥʜʝʥʮʠʠ ʚ 

ʦʙʣʘʩʪʠ ʢʠʙʝʨʙʝʟʦʧʘʩʥʦʩʪʠ. ʕʪʦ 

ʧʦʟʚʦʣʠʣʦ ʦʧʨʝʜʝʣʠʪʴ, ʢʘʢʠʝ ʫʛʨʦʟʳ ʠ 

ʤʝʪʦʜʳ ʟʘʱʠʪʳ ʩʪʘʥʦʚʷʪʩʷ ʙʦʣʝʝ 

ʘʢʪʫʘʣʴʥʳʤʠ, ʘ ʢʘʢʠʝ ʪʝʨʷʶʪ ʩʚʦʶ 

ʟʥʘʯʠʤʦʩʪʴ. 

2. ʉʨʘʚʥʝʥʠʝ ʤʝʞʜʫ 

ʨʘʟʣʠʯʥʳʤʠ ʩʝʢʪʦʨʘʤʠ: ɹʳʣʠ 

ʧʨʦʚʝʜʝʥʳ ʩʨʘʚʥʝʥʠʷ ʤʝʞʜʫ 

ʨʘʟʣʠʯʥʳʤʠ ʩʝʢʪʦʨʘʤʠ ʵʢʦʥʦʤʠʢʠ, 

ʯʪʦʙʳ ʧʦʥʷʪʴ, ʢʘʢʠʝ ʦʪʨʘʩʣʠ ʥʘʠʙʦʣʝʝ 

ʫʷʟʚʠʤʳ ʢ ʢʠʙʝʨʘʪʘʢʘʤ ʠ ʢʘʢʠʝ ʤʝʪʦʜʳ 

ʟʘʱʠʪʳ ʥʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʳ ʚ ʢʘʞʜʦʤ 

ʠʟ ʥʠʭ. 

ɺʳʚʦʜʳ ʠ ʨʝʢʦʤʝʥʜʘʮʠʠ 

1. ɺʳʚʦʜʳ: ʅʘ ʦʩʥʦʚʝ 

ʘʥʘʣʠʟʘ ʜʘʥʥʳʭ ʙʳʣʠ ʩʜʝʣʘʥʳ ʚʳʚʦʜʳ ʦ 

ʪʝʢʫʱʝʤ ʩʦʩʪʦʷʥʠʠ ʢʠʙʝʨʙʝʟʦʧʘʩʥʦʩʪʠ, 

ʦʩʥʦʚʥʳʭ ʫʛʨʦʟʘʭ ʠ ʵʬʬʝʢʪʠʚʥʳʭ 

ʤʝʪʦʜʘʭ ʟʘʱʠʪʳ. ɹʳʣʠ ʚʳʜʝʣʝʥʳ 

ʢʣʶʯʝʚʳʝ ʪʨʝʥʜʳ ʠ ʚʳʟʦʚʳ, ʩ ʢʦʪʦʨʳʤʠ 

ʩʪʘʣʢʠʚʘʶʪʩʷ ʦʨʛʘʥʠʟʘʮʠʠ ʠ ʯʘʩʪʥʳʝ 

ʣʠʮʘ ʚ 2024 ʛʦʜʫ. 

2. ʈʝʢʦʤʝʥʜʘʮʠʠ: ɹʳʣʠ 

ʨʘʟʨʘʙʦʪʘʥʳ ʨʝʢʦʤʝʥʜʘʮʠʠ ʜʣʷ 

ʦʨʛʘʥʠʟʘʮʠʡ ʠ ʩʧʝʮʠʘʣʠʩʪʦʚ ʧʦ 

ʢʠʙʝʨʙʝʟʦʧʘʩʥʦʩʪʠ, ʥʘʧʨʘʚʣʝʥʥʳʝ ʥʘ 

ʧʦʚʳʰʝʥʠʝ ʫʨʦʚʥʷ ʟʘʱʠʪʳ ʠ ʩʥʠʞʝʥʠʝ 

ʨʠʩʢʦʚ. ʈʝʢʦʤʝʥʜʘʮʠʠ ʚʢʣʶʯʘʶʪ 

ʚʥʝʜʨʝʥʠʝ ʥʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ, ʦʙʫʯʝʥʠʝ 

ʩʦʪʨʫʜʥʠʢʦʚ ʠ ʨʘʟʨʘʙʦʪʢʫ ʩʪʨʘʪʝʛʠʡ 

ʨʝʘʛʠʨʦʚʘʥʠʷ ʥʘ ʠʥʮʠʜʝʥʪʳ. 

ʈʝʟʫʣʴʪʘʪʳ 

ʀʩʢʫʩʩʪʚʝʥʥʳʡ ʠʥʪʝʣʣʝʢʪ ʠ 

ʤʘʰʠʥʥʦʝ ʦʙʫʯʝʥʠʝ 

ʀʩʢʫʩʩʪʚʝʥʥʳʡ ʠʥʪʝʣʣʝʢʪ (ʀʀ) 

ʠ ʤʘʰʠʥʥʦʝ ʦʙʫʯʝʥʠʝ (ʄʆ) 

ʧʨʦʜʦʣʞʘʶʪ ʠʛʨʘʪʴ ʢʣʶʯʝʚʫʶ ʨʦʣʴ ʚ 

ʦʙʣʘʩʪʠ ʢʠʙʝʨʙʝʟʦʧʘʩʥʦʩʪʠ. ɺ 2024 
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ʛʦʜʫ ʵʪʠ ʪʝʭʥʦʣʦʛʠʠ ʩʪʘʣʠ ʝʱʝ ʙʦʣʝʝ 

ʚʘʞʥʳʤʠ ʜʣʷ ʦʙʥʘʨʫʞʝʥʠʷ ʠ 

ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ ʢʠʙʝʨʘʪʘʢ. ʀʀ ʠ ʄʆ 

ʧʦʟʚʦʣʷʶʪ ʘʥʘʣʠʟʠʨʦʚʘʪʴ ʙʦʣʴʰʠʝ 

ʦʙʲʝʤʳ ʜʘʥʥʳʭ ʠ ʚʳʷʚʣʷʪʴ ʘʥʦʤʘʣʠʠ ʚ 

ʨʝʘʣʴʥʦʤ ʚʨʝʤʝʥʠ, ʯʪʦ ʟʥʘʯʠʪʝʣʴʥʦ 

ʧʦʚʳʰʘʝʪ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʟʘʱʠʪʥʳʭ 

ʩʠʩʪʝʤ. 

ʀʀ ʠ ʄʆ ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʣʷ 

ʩʦʟʜʘʥʠʷ ʘʜʘʧʪʠʚʥʳʭ ʩʠʩʪʝʤ ʟʘʱʠʪʳ, 

ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ 

ʦʙʫʯʘʪʴʩʷ ʠ ʫʣʫʯʰʘʪʴʩʷ ʥʘ ʦʩʥʦʚʝ 

ʥʦʚʳʭ ʜʘʥʥʳʭ. ʕʪʦ ʧʦʟʚʦʣʷʝʪ ʙʳʩʪʨʝʝ 

ʨʝʘʛʠʨʦʚʘʪʴ ʥʘ ʥʦʚʳʝ ʫʛʨʦʟʳ ʠ 

ʤʠʥʠʤʠʟʠʨʦʚʘʪʴ ʫʱʝʨʙ ʦʪ ʘʪʘʢ. 

ʅʘʧʨʠʤʝʨ, ʩʠʩʪʝʤʳ ʥʘ ʦʩʥʦʚʝ ʀʀ ʤʦʛʫʪ 

ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʙʣʦʢʠʨʦʚʘʪʴ 

ʧʦʜʦʟʨʠʪʝʣʴʥʳʝ ʜʝʡʩʪʚʠʷ, ʪʘʢʠʝ ʢʘʢ 

ʧʦʧʳʪʢʠ ʥʝʩʘʥʢʮʠʦʥʠʨʦʚʘʥʥʦʛʦ 

ʜʦʩʪʫʧʘ ʠʣʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ 

ʚʨʝʜʦʥʦʩʥʦʛʦ ʇʆ. 

ʋʚʝʣʠʯʝʥʠʝ ʯʠʩʣʘ ʘʪʘʢ ʥʘ IoT-

ʫʩʪʨʦʡʩʪʚʘ 

ʉ ʨʦʩʪʦʤ ʯʠʩʣʘ ʧʦʜʢʣʶʯʝʥʥʳʭ 

ʫʩʪʨʦʡʩʪʚ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʠ ʢʦʣʠʯʝʩʪʚʦ 

ʘʪʘʢ ʥʘ ʥʠʭ. ɺ 2024 ʛʦʜʫ ʥʘʙʣʶʜʘʝʪʩʷ 

ʟʥʘʯʠʪʝʣʴʥʳʡ ʨʦʩʪ ʯʠʩʣʘ ʘʪʘʢ ʥʘ 

ʫʩʪʨʦʡʩʪʚʘ ʀʥʪʝʨʥʝʪʘ ʚʝʱʝʡ (IoT), 

ʪʘʢʠʝ ʢʘʢ ʫʤʥʳʝ ʜʦʤʘ, ʧʨʦʤʳʰʣʝʥʥʳʝ 

ʩʠʩʪʝʤʳ ʠ ʤʝʜʠʮʠʥʩʢʠʝ ʫʩʪʨʦʡʩʪʚʘ. 

ʕʪʠ ʫʩʪʨʦʡʩʪʚʘ ʯʘʩʪʦ ʠʤʝʶʪ ʩʣʘʙʫʶ 

ʟʘʱʠʪʫ ʠ ʤʦʛʫʪ ʙʳʪʴ ʣʝʛʢʦ ʚʟʣʦʤʘʥʳ, 

ʯʪʦ ʜʝʣʘʝʪ ʠʭ ʧʨʠʚʣʝʢʘʪʝʣʴʥʦʡ ʮʝʣʴʶ 

ʜʣʷ ʢʠʙʝʨʧʨʝʩʪʫʧʥʠʢʦʚ [3]. 

ɸʪʘʢʠ ʥʘ IoT-ʫʩʪʨʦʡʩʪʚʘ ʤʦʛʫʪ 

ʠʤʝʪʴ ʩʝʨʴʝʟʥʳʝ ʧʦʩʣʝʜʩʪʚʠʷ, ʚʢʣʶʯʘʷ 

ʫʪʝʯʢʫ ʢʦʥʬʠʜʝʥʮʠʘʣʴʥʦʡ ʠʥʬʦʨʤʘʮʠʠ, 

ʥʘʨʫʰʝʥʠʝ ʨʘʙʦʪʳ ʢʨʠʪʠʯʝʩʢʠ ʚʘʞʥʳʭ 

ʩʠʩʪʝʤ ʠ ʜʘʞʝ ʫʛʨʦʟʫ ʞʠʟʥʠ ʠ ʟʜʦʨʦʚʴʶ 

ʣʶʜʝʡ. ʅʘʧʨʠʤʝʨ, ʚʟʣʦʤ ʤʝʜʠʮʠʥʩʢʠʭ 

ʫʩʪʨʦʡʩʪʚ ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ 

ʥʝʧʨʘʚʠʣʴʥʦʡ ʨʘʙʦʪʝ ʦʙʦʨʫʜʦʚʘʥʠʷ ʠ 

ʧʦʩʪʘʚʠʪʴ ʧʦʜ ʫʛʨʦʟʫ ʞʠʟʥʴ ʧʘʮʠʝʥʪʦʚ. 

ʂʠʙʝʨʙʝʟʦʧʘʩʥʦʩʪʴ ʚ ʦʙʣʘʯʥʳʭ 

ʩʝʨʚʠʩʘʭ 

ʉ ʫʚʝʣʠʯʝʥʠʝʤ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʦʙʣʘʯʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʚʦʟʨʘʩʪʘʝʪ 

ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʚ ʟʘʱʠʪʝ ʜʘʥʥʳʭ, 

ʭʨʘʥʷʱʠʭʩʷ ʚ ʦʙʣʘʢʝ. ɺ 2024 ʛʦʜʫ 

ʢʦʤʧʘʥʠʠ ʘʢʪʠʚʥʦ ʚʥʝʜʨʷʶʪ ʥʦʚʳʝ 

ʤʝʪʦʜʳ ʰʠʬʨʦʚʘʥʠʷ ʠ ʘʫʪʝʥʪʠʬʠʢʘʮʠʠ 

ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʙʝʟʦʧʘʩʥʦʩʪʠ 

ʦʙʣʘʯʥʳʭ ʩʝʨʚʠʩʦʚ. ʆʙʣʘʯʥʳʝ 

ʧʨʦʚʘʡʜʝʨʳ ʪʘʢʞʝ ʧʨʝʜʣʘʛʘʶʪ 

ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʫʩʣʫʛʠ ʧʦ ʟʘʱʠʪʝ 

ʜʘʥʥʳʭ, ʪʘʢʠʝ ʢʘʢ ʤʦʥʠʪʦʨʠʥʛ 

ʘʢʪʠʚʥʦʩʪʠ ʠ ʘʚʪʦʤʘʪʠʯʝʩʢʦʝ 

ʦʙʥʘʨʫʞʝʥʠʝ ʫʛʨʦʟ. 

ʆʜʥʘʢʦ, ʥʝʩʤʦʪʨʷ ʥʘ ʚʩʝ ʫʩʠʣʠʷ, 

ʦʙʣʘʯʥʳʝ ʩʝʨʚʠʩʳ ʦʩʪʘʶʪʩʷ ʫʷʟʚʠʤʳʤʠ 

ʜʣʷ ʘʪʘʢ. ʂʠʙʝʨʧʨʝʩʪʫʧʥʠʢʠ ʤʦʛʫʪ 

ʠʩʧʦʣʴʟʦʚʘʪʴ ʫʷʟʚʠʤʦʩʪʠ ʚ 

ʧʨʦʛʨʘʤʤʥʦʤ ʦʙʝʩʧʝʯʝʥʠʠ ʠʣʠ ʤʝʪʦʜʳ 

ʩʦʮʠʘʣʴʥʦʡ ʠʥʞʝʥʝʨʠʠ ʜʣʷ ʧʦʣʫʯʝʥʠʷ 

ʜʦʩʪʫʧʘ ʢ ʜʘʥʥʳʤ. ʇʦʵʪʦʤʫ ʢʦʤʧʘʥʠʠ 

ʜʦʣʞʥʳ ʧʦʩʪʦʷʥʥʦ ʦʙʥʦʚʣʷʪʴ ʩʚʦʠ 

ʩʠʩʪʝʤʳ ʟʘʱʠʪʳ ʠ ʦʙʫʯʘʪʴ ʩʦʪʨʫʜʥʠʢʦʚ 

ʤʝʪʦʜʘʤ ʙʝʟʦʧʘʩʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʦʙʣʘʯʥʳʭ ʩʝʨʚʠʩʦʚ. 

ʅʝʜʦʩʪʘʪʦʢ ʢʚʘʣʠʬʠʮʠʨʦʚʘʥʥʳʭ 

ʩʧʝʮʠʘʣʠʩʪʦʚ 

ʆʜʥʠʤ ʠʟ ʛʣʘʚʥʳʭ ʚʳʟʦʚʦʚ ʚ 

ʦʙʣʘʩʪʠ ʢʠʙʝʨʙʝʟʦʧʘʩʥʦʩʪʠ ʦʩʪʘʝʪʩʷ 

ʥʝʭʚʘʪʢʘ ʧʨʦʬʝʩʩʠʦʥʘʣʦʚ. ɺ 2024 ʛʦʜʫ 

ʩʧʨʦʩ ʥʘ ʩʧʝʮʠʘʣʠʩʪʦʚ ʧʦ 

ʢʠʙʝʨʙʝʟʦʧʘʩʥʦʩʪʠ ʧʨʦʜʦʣʞʘʝʪ ʨʘʩʪʠ, 

ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʫʚʝʣʠʯʝʥʠʶ ʥʘʛʨʫʟʢʠ ʥʘ 

ʩʫʱʝʩʪʚʫʶʱʠʭ ʩʧʝʮʠʘʣʠʩʪʦʚ ʠ 

ʩʥʠʞʝʥʠʶ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʟʘʱʠʪʥʳʭ 

ʩʠʩʪʝʤ. ʂʦʤʧʘʥʠʠ ʩʪʘʣʢʠʚʘʶʪʩʷ ʩ 

ʪʨʫʜʥʦʩʪʷʤʠ ʧʨʠ ʧʦʠʩʢʝ ʠ ʫʜʝʨʞʘʥʠʠ 

ʢʚʘʣʠʬʠʮʠʨʦʚʘʥʥʳʭ ʢʘʜʨʦʚ, ʯʪʦ 

ʥʝʛʘʪʠʚʥʦ ʩʢʘʟʳʚʘʝʪʩʷ ʥʘ ʠʭ 

ʩʧʦʩʦʙʥʦʩʪʠ ʟʘʱʠʱʘʪʴʩʷ ʦʪ ʢʠʙʝʨʘʪʘʢ. 

ɼʣʷ ʨʝʰʝʥʠʷ ʵʪʦʡ ʧʨʦʙʣʝʤʳ 

ʥʝʦʙʭʦʜʠʤʦ ʠʥʚʝʩʪʠʨʦʚʘʪʴ ʚ ʦʙʫʯʝʥʠʝ 

ʠ ʨʘʟʚʠʪʠʝ ʩʧʝʮʠʘʣʠʩʪʦʚ, ʘ ʪʘʢʞʝ 

ʧʨʠʚʣʝʢʘʪʴ ʤʦʣʦʜʳʭ ʪʘʣʘʥʪʦʚ ʚ ʦʙʣʘʩʪʴ 

ʢʠʙʝʨʙʝʟʦʧʘʩʥʦʩʪʠ. ʂʦʤʧʘʥʠʠ ʤʦʛʫʪ 

ʩʦʪʨʫʜʥʠʯʘʪʴ ʩ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʤʠ 

ʫʯʨʝʞʜʝʥʠʷʤʠ ʜʣʷ ʩʦʟʜʘʥʠʷ ʧʨʦʛʨʘʤʤ 

ʧʦʜʛʦʪʦʚʢʠ ʠ ʩʪʘʞʠʨʦʚʦʢ, ʘ ʪʘʢʞʝ 

ʧʨʝʜʣʘʛʘʪʴ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʳʝ 

ʫʩʣʦʚʠʷ ʪʨʫʜʘ ʠ ʚʦʟʤʦʞʥʦʩʪʠ ʜʣʷ 

ʢʘʨʴʝʨʥʦʛʦ ʨʦʩʪʘ. 

ʕʚʦʣʶʮʠʷ ʢʠʙʝʨʫʛʨʦʟ 

ʂʠʙʝʨʧʨʝʩʪʫʧʥʠʢʠ ʧʦʩʪʦʷʥʥʦ 

ʩʦʚʝʨʰʝʥʩʪʚʫʶʪ ʩʚʦʠ ʤʝʪʦʜʳ, ʯʪʦ 

ʪʨʝʙʫʝʪ ʦʪ ʟʘʱʠʪʥʳʭ ʩʠʩʪʝʤ 

ʧʦʩʪʦʷʥʥʦʛʦ ʦʙʥʦʚʣʝʥʠʷ ʠ ʘʜʘʧʪʘʮʠʠ. ɺ 

2024 ʛʦʜʫ ʥʘʙʣʶʜʘʝʪʩʷ ʨʦʩʪ ʯʠʩʣʘ 

ʩʣʦʞʥʳʭ ʠ ʮʝʣʝʥʘʧʨʘʚʣʝʥʥʳʭ ʘʪʘʢ, 

ʪʘʢʠʭ ʢʘʢ ʘʪʘʢʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʚʨʝʜʦʥʦʩʥʦʛʦ ʇʆ, ʬʠʰʠʥʛ ʠ ʘʪʘʢʠ ʥʘ 
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ʮʝʧʦʯʢʠ ʧʦʩʪʘʚʦʢ. ʕʪʠ ʘʪʘʢʠ ʩʪʘʥʦʚʷʪʩʷ 

ʚʩʝ ʙʦʣʝʝ ʠʟʦʱʨʝʥʥʳʤʠ ʠ ʪʨʫʜʥʳʤʠ 

ʜʣʷ ʦʙʥʘʨʫʞʝʥʠʷ, ʯʪʦ ʫʩʣʦʞʥʷʝʪ ʟʘʜʘʯʫ 

ʟʘʱʠʪʳ. 

ɼʣʷ ʙʦʨʴʙʳ ʩ ʵʚʦʣʶʮʠʝʡ 

ʢʠʙʝʨʫʛʨʦʟ ʢʦʤʧʘʥʠʠ ʜʦʣʞʥʳ 

ʠʩʧʦʣʴʟʦʚʘʪʴ ʢʦʤʧʣʝʢʩʥʳʡ ʧʦʜʭʦʜ ʢ 

ʢʠʙʝʨʙʝʟʦʧʘʩʥʦʩʪʠ, ʚʢʣʶʯʘʶʱʠʡ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʧʝʨʝʜʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ, 

ʦʙʫʯʝʥʠʝ ʩʦʪʨʫʜʥʠʢʦʚ ʠ ʨʘʟʨʘʙʦʪʢʫ 

ʩʪʨʘʪʝʛʠʡ ʨʝʘʛʠʨʦʚʘʥʠʷ ʥʘ ʠʥʮʠʜʝʥʪʳ. 

ɺʘʞʥʦ ʪʘʢʞʝ ʩʦʪʨʫʜʥʠʯʘʪʴ ʩ ʜʨʫʛʠʤʠ 

ʦʨʛʘʥʠʟʘʮʠʷʤʠ ʠ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʤʠ 

ʩʪʨʫʢʪʫʨʘʤʠ ʜʣʷ ʦʙʤʝʥʘ ʠʥʬʦʨʤʘʮʠʝʡ ʦ 

ʥʦʚʳʭ ʫʛʨʦʟʘʭ ʠ ʤʝʪʦʜʘʭ ʟʘʱʠʪʳ. 

ʂʦʤʧʣʝʢʩʥʦʩʪʴ ʩʠʩʪʝʤ 

ʉʦʚʨʝʤʝʥʥʳʝ ʀʊ-ʩʠʩʪʝʤʳ 

ʩʪʘʥʦʚʷʪʩʷ ʚʩʝ ʙʦʣʝʝ ʩʣʦʞʥʳʤʠ, ʯʪʦ 

ʫʩʣʦʞʥʷʝʪ ʠʭ ʟʘʱʠʪʫ ʠ ʫʚʝʣʠʯʠʚʘʝʪ 

ʚʝʨʦʷʪʥʦʩʪʴ ʫʷʟʚʠʤʦʩʪʝʡ [8]. ɺ 2024 

ʛʦʜʫ ʢʦʤʧʘʥʠʠ ʩʪʘʣʢʠʚʘʶʪʩʷ ʩ 

ʧʨʦʙʣʝʤʦʡ ʫʧʨʘʚʣʝʥʠʷ ʩʣʦʞʥʳʤʠ 

ʠʥʬʨʘʩʪʨʫʢʪʫʨʘʤʠ, ʚʢʣʶʯʘʶʱʠʤʠ 

ʤʥʦʞʝʩʪʚʦ ʨʘʟʣʠʯʥʳʭ ʫʩʪʨʦʡʩʪʚ, 

ʧʨʠʣʦʞʝʥʠʡ ʠ ʩʝʨʚʠʩʦʚ. ʕʪʦ ʩʦʟʜʘʝʪ 

ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʨʠʩʢʠ ʠ ʪʨʝʙʫʝʪ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʭ 

ʠʥʩʪʨʫʤʝʥʪʦʚ ʠ ʤʝʪʦʜʦʚ ʜʣʷ 

ʦʙʝʩʧʝʯʝʥʠʷ ʙʝʟʦʧʘʩʥʦʩʪʠ. 

ɼʣʷ ʨʝʰʝʥʠʷ ʵʪʦʡ ʧʨʦʙʣʝʤʳ 

ʢʦʤʧʘʥʠʠ ʜʦʣʞʥʳ ʚʥʝʜʨʷʪʴ 

ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʝ ʩʠʩʪʝʤʳ 

ʫʧʨʘʚʣʝʥʠʷ ʠ ʤʦʥʠʪʦʨʠʥʛʘ, ʢʦʪʦʨʳʝ 

ʧʦʟʚʦʣʷʶʪ ʦʪʩʣʝʞʠʚʘʪʴ ʩʦʩʪʦʷʥʠʝ 

ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʠ ʙʳʩʪʨʦ ʨʝʘʛʠʨʦʚʘʪʴ 

ʥʘ ʠʥʮʠʜʝʥʪʳ. ɺʘʞʥʦ ʪʘʢʞʝ ʧʨʦʚʦʜʠʪʴ 

ʨʝʛʫʣʷʨʥʳʝ ʘʫʜʠʪʳ ʙʝʟʦʧʘʩʥʦʩʪʠ ʠ 

ʪʝʩʪʠʨʦʚʘʥʠʝ ʥʘ ʧʨʦʥʠʢʥʦʚʝʥʠʝ ʜʣʷ 

ʚʳʷʚʣʝʥʠʷ ʠ ʫʩʪʨʘʥʝʥʠʷ ʫʷʟʚʠʤʦʩʪʝʡ. 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʀʀ ʠ ʄʆ ʚ 

ʢʠʙʝʨʙʝʟʦʧʘʩʥʦʩʪʠ. 

ʆʜʥʠʤ ʠʟ ʧʨʠʤʝʨʦʚ ʫʩʧʝʰʥʦʛʦ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʀʀ ʠ ʄʆ ʚ 

ʢʠʙʝʨʙʝʟʦʧʘʩʥʦʩʪʠ ʷʚʣʷʝʪʩʷ ʩʠʩʪʝʤʘ, 

ʨʘʟʨʘʙʦʪʘʥʥʘʷ ʢʦʤʧʘʥʠʝʡ Darktrace. ʕʪʘ 

ʩʠʩʪʝʤʘ ʠʩʧʦʣʴʟʫʝʪ ʤʝʪʦʜʳ ʤʘʰʠʥʥʦʛʦ 

ʦʙʫʯʝʥʠʷ ʜʣʷ ʘʥʘʣʠʟʘ ʩʝʪʝʚʦʛʦ ʪʨʘʬʠʢʘ 

ʠ ʚʳʷʚʣʝʥʠʷ ʘʥʦʤʘʣʠʡ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ 

ʩʚʠʜʝʪʝʣʴʩʪʚʦʚʘʪʴ ʦ ʢʠʙʝʨʘʪʘʢʘʭ. 

ʉʠʩʪʝʤʘ ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʘʜʘʧʪʠʨʫʝʪʩʷ ʢ 

ʠʟʤʝʥʝʥʠʷʤ ʚ ʩʝʪʠ ʠ ʤʦʞʝʪ ʙʣʦʢʠʨʦʚʘʪʴ 

ʧʦʜʦʟʨʠʪʝʣʴʥʳʝ ʜʝʡʩʪʚʠʷ ʚ ʨʝʘʣʴʥʦʤ 

ʚʨʝʤʝʥʠ. 

ɿʘʱʠʪʘ IoT-ʫʩʪʨʦʡʩʪʚ 

ʂʦʤʧʘʥʠʷ Armis ʨʘʟʨʘʙʦʪʘʣʘ 

ʧʣʘʪʬʦʨʤʫ ʜʣʷ ʟʘʱʠʪʳ IoT-ʫʩʪʨʦʡʩʪʚ, 

ʢʦʪʦʨʘʷ ʧʦʟʚʦʣʷʝʪ ʦʙʥʘʨʫʞʠʚʘʪʴ ʠ 

ʫʧʨʘʚʣʷʪʴ ʚʩʝʤʠ ʧʦʜʢʣʶʯʝʥʥʳʤʠ 

ʫʩʪʨʦʡʩʪʚʘʤʠ ʚ ʩʝʪʠ. ʇʣʘʪʬʦʨʤʘ 

ʠʩʧʦʣʴʟʫʝʪ ʤʝʪʦʜʳ ʤʘʰʠʥʥʦʛʦ 

ʦʙʫʯʝʥʠʷ ʜʣʷ ʘʥʘʣʠʟʘ ʧʦʚʝʜʝʥʠʷ 

ʫʩʪʨʦʡʩʪʚ ʠ ʚʳʷʚʣʝʥʠʷ ʧʦʪʝʥʮʠʘʣʴʥʳʭ 

ʫʛʨʦʟ. ʕʪʦ ʧʦʟʚʦʣʷʝʪ ʢʦʤʧʘʥʠʷʤ 

ʦʙʝʩʧʝʯʠʚʘʪʴ ʙʝʟʦʧʘʩʥʦʩʪʴ ʩʚʦʠʭ IoT-

ʫʩʪʨʦʡʩʪʚ ʠ ʧʨʝʜʦʪʚʨʘʱʘʪʴ ʘʪʘʢʠ. 

ʆʙʣʘʯʥʘʷ ʙʝʟʦʧʘʩʥʦʩʪʴ 

ʂʦʤʧʘʥʠʷ Microsoft ʧʨʝʜʣʘʛʘʝʪ 

ʢʦʤʧʣʝʢʩʥʳʝ ʨʝʰʝʥʠʷ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ 

ʙʝʟʦʧʘʩʥʦʩʪʠ ʦʙʣʘʯʥʳʭ ʩʝʨʚʠʩʦʚ, 

ʚʢʣʶʯʘʷ Azure Security Center ʠ 

Microsoft Defender for Cloud. ʕʪʠ 

ʠʥʩʪʨʫʤʝʥʪʳ ʧʦʟʚʦʣʷʶʪ ʤʦʥʠʪʦʨʠʪʴ 

ʘʢʪʠʚʥʦʩʪʴ ʚ ʦʙʣʘʢʝ, ʦʙʥʘʨʫʞʠʚʘʪʴ 

ʫʛʨʦʟʳ ʠ ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʨʝʘʛʠʨʦʚʘʪʴ ʥʘ 

ʠʥʮʠʜʝʥʪʳ [4]. ʆʥʠ ʪʘʢʞʝ ʧʨʝʜʣʘʛʘʶʪ 

ʬʫʥʢʮʠʠ ʰʠʬʨʦʚʘʥʠʷ ʜʘʥʥʳʭ ʠ 

ʫʧʨʘʚʣʝʥʠʷ ʜʦʩʪʫʧʦʤ ʜʣʷ ʟʘʱʠʪʳ 

ʢʦʥʬʠʜʝʥʮʠʘʣʴʥʦʡ ʠʥʬʦʨʤʘʮʠʠ. 

ɺʥʝʜʨʝʥʠʝ ʧʝʨʝʜʦʚʳʭ 

ʪʝʭʥʦʣʦʛʠʡ 

ɼʣʷ ʧʦʚʳʰʝʥʠʷ ʫʨʦʚʥʷ 

ʢʠʙʝʨʙʝʟʦʧʘʩʥʦʩʪʠ ʢʦʤʧʘʥʠʠ ʜʦʣʞʥʳ 

ʘʢʪʠʚʥʦ ʚʥʝʜʨʷʪʴ ʧʝʨʝʜʦʚʳʝ 

ʪʝʭʥʦʣʦʛʠʠ, ʪʘʢʠʝ ʢʘʢ ʀʀ ʠ ʄʆ, 

ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʝ ʩʠʩʪʝʤʳ 

ʫʧʨʘʚʣʝʥʠʷ ʠ ʤʦʥʠʪʦʨʠʥʛʘ, ʘ ʪʘʢʞʝ 

ʤʝʪʦʜʳ ʰʠʬʨʦʚʘʥʠʷ ʠ ʘʫʪʝʥʪʠʬʠʢʘʮʠʠ. 

ʕʪʦ ʧʦʟʚʦʣʠʪ ʙʳʩʪʨʝʝ ʦʙʥʘʨʫʞʠʚʘʪʴ ʠ 

ʧʨʝʜʦʪʚʨʘʱʘʪʴ ʫʛʨʦʟʳ, ʘ ʪʘʢʞʝ 

ʤʠʥʠʤʠʟʠʨʦʚʘʪʴ ʫʱʝʨʙ ʦʪ ʘʪʘʢ. 

ʆʙʫʯʝʥʠʝ ʠ ʨʘʟʚʠʪʠʝ 

ʩʧʝʮʠʘʣʠʩʪʦʚ. 

ʂʦʤʧʘʥʠʠ ʜʦʣʞʥʳ 

ʠʥʚʝʩʪʠʨʦʚʘʪʴ ʚ ʦʙʫʯʝʥʠʝ ʠ ʨʘʟʚʠʪʠʝ 

ʩʧʝʮʠʘʣʠʩʪʦʚ ʧʦ ʢʠʙʝʨʙʝʟʦʧʘʩʥʦʩʪʠ, 

ʧʨʝʜʣʘʛʘʷ ʧʨʦʛʨʘʤʤʳ ʧʦʜʛʦʪʦʚʢʠ, 

ʩʪʘʞʠʨʦʚʢʠ ʠ ʚʦʟʤʦʞʥʦʩʪʠ ʜʣʷ 

ʢʘʨʴʝʨʥʦʛʦ ʨʦʩʪʘ. ɺʘʞʥʦ ʪʘʢʞʝ 

ʧʨʠʚʣʝʢʘʪʴ ʤʦʣʦʜʳʭ ʪʘʣʘʥʪʦʚ ʚ ʦʙʣʘʩʪʴ 

ʢʠʙʝʨʙʝʟʦʧʘʩʥʦʩʪʠ ʠ ʩʦʪʨʫʜʥʠʯʘʪʴ ʩ 

ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʤʠ ʫʯʨʝʞʜʝʥʠʷʤʠ ʜʣʷ 

ʩʦʟʜʘʥʠʷ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʭ 

ʧʨʦʛʨʘʤʤ. 
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ʂʦʤʧʣʝʢʩʥʳʡ ʧʦʜʭʦʜ ʢ 

ʢʠʙʝʨʙʝʟʦʧʘʩʥʦʩʪʠ 

ɼʣʷ ʵʬʬʝʢʪʠʚʥʦʡ ʟʘʱʠʪʳ ʦʪ 

ʢʠʙʝʨʫʛʨʦʟ ʢʦʤʧʘʥʠʠ ʜʦʣʞʥʳ 

ʠʩʧʦʣʴʟʦʚʘʪʴ ʢʦʤʧʣʝʢʩʥʳʡ ʧʦʜʭʦʜ, 

ʚʢʣʶʯʘʶʱʠʡ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʧʝʨʝʜʦʚʳʭ 

ʪʝʭʥʦʣʦʛʠʡ, ʦʙʫʯʝʥʠʝ ʩʦʪʨʫʜʥʠʢʦʚ ʠ 

ʨʘʟʨʘʙʦʪʢʫ ʩʪʨʘʪʝʛʠʡ ʨʝʘʛʠʨʦʚʘʥʠʷ ʥʘ 

ʠʥʮʠʜʝʥʪʳ. ɺʘʞʥʦ ʪʘʢʞʝ ʩʦʪʨʫʜʥʠʯʘʪʴ 

ʩ ʜʨʫʛʠʤʠ ʦʨʛʘʥʠʟʘʮʠʷʤʠ ʠ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʤʠ ʩʪʨʫʢʪʫʨʘʤʠ ʜʣʷ 

ʦʙʤʝʥʘ ʠʥʬʦʨʤʘʮʠʝʡ ʦ ʥʦʚʳʭ ʫʛʨʦʟʘʭ ʠ 

ʤʝʪʦʜʘʭ ʟʘʱʠʪʳ. 

ʈʝʛʫʣʷʨʥʳʝ ʘʫʜʠʪʳ ʠ 

ʪʝʩʪʠʨʦʚʘʥʠʝ 

ʂʦʤʧʘʥʠʠ ʜʦʣʞʥʳ ʧʨʦʚʦʜʠʪʴ 

ʨʝʛʫʣʷʨʥʳʝ ʘʫʜʠʪʳ ʙʝʟʦʧʘʩʥʦʩʪʠ ʠ 

ʪʝʩʪʠʨʦʚʘʥʠʝ ʥʘ ʧʨʦʥʠʢʥʦʚʝʥʠʝ ʜʣʷ 

ʚʳʷʚʣʝʥʠʷ ʠ ʫʩʪʨʘʥʝʥʠʷ ʫʷʟʚʠʤʦʩʪʝʡ. 

ʕʪʦ ʧʦʟʚʦʣʠʪ ʩʚʦʝʚʨʝʤʝʥʥʦ 

ʦʙʥʘʨʫʞʠʚʘʪʴ ʠ ʫʩʪʨʘʥʷʪʴ ʧʨʦʙʣʝʤʳ, ʘ 

ʪʘʢʞʝ ʧʦʚʳʰʘʪʴ ʫʨʦʚʝʥʴ ʟʘʱʠʪʳ 

ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ. 

ʆʙʝʩʧʝʯʝʥʠʝ ʙʝʟʦʧʘʩʥʦʩʪʠ IoT-

ʫʩʪʨʦʡʩʪʚ 

ɼʣʷ ʟʘʱʠʪʳ IoT-ʫʩʪʨʦʡʩʪʚ 

ʢʦʤʧʘʥʠʠ ʜʦʣʞʥʳ ʠʩʧʦʣʴʟʦʚʘʪʴ 

ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʝ ʧʣʘʪʬʦʨʤʳ ʠ 

ʠʥʩʪʨʫʤʝʥʪʳ, ʪʘʢʠʝ ʢʘʢ ʨʝʰʝʥʠʷ ʦʪ 

Armis. ɺʘʞʥʦ ʪʘʢʞʝ ʧʨʦʚʦʜʠʪʴ 

ʨʝʛʫʣʷʨʥʳʝ ʦʙʥʦʚʣʝʥʠʷ ʧʨʦʛʨʘʤʤʥʦʛʦ 

ʦʙʝʩʧʝʯʝʥʠʷ ʠ ʦʙʫʯʘʪʴ ʩʦʪʨʫʜʥʠʢʦʚ 

ʤʝʪʦʜʘʤ ʙʝʟʦʧʘʩʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

IoT-ʫʩʪʨʦʡʩʪʚ [7]. 

ʆʙʣʘʯʥʘʷ ʙʝʟʦʧʘʩʥʦʩʪʴ 

ʂʦʤʧʘʥʠʠ ʜʦʣʞʥʳ ʘʢʪʠʚʥʦ 

ʠʩʧʦʣʴʟʦʚʘʪʴ ʨʝʰʝʥʠʷ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ 

ʙʝʟʦʧʘʩʥʦʩʪʠ ʦʙʣʘʯʥʳʭ ʩʝʨʚʠʩʦʚ, ʪʘʢʠʝ 

ʢʘʢ Azure Security Center ʠ Microsoft 

Defender for Cloud. ʕʪʦ ʧʦʟʚʦʣʠʪ 

ʟʘʱʠʪʠʪʴ ʜʘʥʥʳʝ, ʭʨʘʥʷʱʠʝʩʷ ʚ ʦʙʣʘʢʝ, 

ʠ ʤʠʥʠʤʠʟʠʨʦʚʘʪʴ ʨʠʩʢʠ ʫʪʝʯʝʢ ʠ ʘʪʘʢ. 

ʕʪʦʪ ʨʘʩʰʠʨʝʥʥʳʡ ʨʘʟʜʝʣ 

"ʈʝʟʫʣʴʪʘʪʳ" ʦʭʚʘʪʳʚʘʝʪ ʦʩʥʦʚʥʳʝ 

ʘʩʧʝʢʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠ ʧʨʝʜʦʩʪʘʚʣʷʝʪ 

ʧʦʜʨʦʙʥʦʝ ʦʧʠʩʘʥʠʝ ʪʝʢʫʱʠʭ ʪʨʝʥʜʦʚ ʠ 

ʚʳʟʦʚʦʚ ʚ ʦʙʣʘʩʪʠ ʢʠʙʝʨʙʝʟʦʧʘʩʥʦʩʪʠ ʚ 

2024 ʛʦʜʫ. ɽʩʣʠ ʚʘʤ ʥʫʞʥʦ ʜʦʙʘʚʠʪʴ 

ʠʣʠ ʠʟʤʝʥʠʪʴ ʯʪʦ-ʪʦ, ʜʘʡʪʝ ʟʥʘʪʴ! 

ʆʙʩʫʞʜʝʥʠʝ 

ʀʩʢʫʩʩʪʚʝʥʥʳʡ ʠʥʪʝʣʣʝʢʪ ʠ 

ʤʘʰʠʥʥʦʝ ʦʙʫʯʝʥʠʝ 

ʀʀ ʠ ʄʆ ʩʪʘʣʠ ʥʝʦʪʲʝʤʣʝʤʦʡ 

ʯʘʩʪʴʶ ʩʦʚʨʝʤʝʥʥʳʭ ʩʠʩʪʝʤ 

ʢʠʙʝʨʙʝʟʦʧʘʩʥʦʩʪʠ. ʆʥʠ ʧʦʟʚʦʣʷʶʪ 

ʘʥʘʣʠʟʠʨʦʚʘʪʴ ʙʦʣʴʰʠʝ ʦʙʲʝʤʳ ʜʘʥʥʳʭ 

ʠ ʚʳʷʚʣʷʪʴ ʘʥʦʤʘʣʠʠ ʚ ʨʝʘʣʴʥʦʤ 

ʚʨʝʤʝʥʠ, ʯʪʦ ʟʥʘʯʠʪʝʣʴʥʦ ʧʦʚʳʰʘʝʪ 

ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʟʘʱʠʪʥʳʭ ʩʠʩʪʝʤ. 

ʆʜʥʘʢʦ, ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʀʀ ʠ ʄʆ ʪʘʢʞʝ 

ʚʳʟʳʚʘʝʪ ʨʷʜ ʚʦʧʨʦʩʦʚ ʠ ʧʨʦʙʣʝʤ. 

ʇʨʝʠʤʫʱʝʩʪʚʘ 

1. ɸʚʪʦʤʘʪʠʟʘʮʠʷ 

ʧʨʦʮʝʩʩʦʚ: ʀʀ ʠ ʄʆ ʧʦʟʚʦʣʷʶʪ 

ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʪʴ ʤʥʦʛʠʝ ʧʨʦʮʝʩʩʳ, 

ʩʚʷʟʘʥʥʳʝ ʩ ʢʠʙʝʨʙʝʟʦʧʘʩʥʦʩʪʴʶ, ʯʪʦ 

ʩʥʠʞʘʝʪ ʥʘʛʨʫʟʢʫ ʥʘ ʩʧʝʮʠʘʣʠʩʪʦʚ ʠ 

ʧʦʚʳʰʘʝʪ ʩʢʦʨʦʩʪʴ ʨʝʘʛʠʨʦʚʘʥʠʷ ʥʘ 

ʫʛʨʦʟʳ. 

2. ɸʜʘʧʪʠʚʥʦʩʪʴ: ʉʠʩʪʝʤʳ 

ʥʘ ʦʩʥʦʚʝ ʀʀ ʤʦʛʫʪ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ 

ʦʙʫʯʘʪʴʩʷ ʠ ʘʜʘʧʪʠʨʦʚʘʪʴʩʷ ʢ ʥʦʚʳʤ 

ʫʛʨʦʟʘʤ, ʯʪʦ ʜʝʣʘʝʪ ʠʭ ʙʦʣʝʝ 

ʵʬʬʝʢʪʠʚʥʳʤʠ ʚ ʜʦʣʛʦʩʨʦʯʥʦʡ 

ʧʝʨʩʧʝʢʪʠʚʝ. 

3. ɸʥʘʣʠʟ ʙʦʣʴʰʠʭ ʜʘʥʥʳʭ: 

ʀʀ ʠ ʄʆ ʧʦʟʚʦʣʷʶʪ ʘʥʘʣʠʟʠʨʦʚʘʪʴ 

ʙʦʣʴʰʠʝ ʦʙʲʝʤʳ ʜʘʥʥʳʭ ʠ ʚʳʷʚʣʷʪʴ 

ʩʢʨʳʪʳʝ ʫʛʨʦʟʳ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʙʳʪʴ 

ʥʝʟʘʤʝʪʥʳ ʜʣʷ ʯʝʣʦʚʝʢʘ. 

ʅʝʜʦʩʪʘʪʢʠ ʠ ʚʳʟʦʚʳ 

1. ʉʣʦʞʥʦʩʪʴ ʚʥʝʜʨʝʥʠʷ: 

ɺʥʝʜʨʝʥʠʝ ʀʀ ʠ ʄʆ ʪʨʝʙʫʝʪ 

ʟʥʘʯʠʪʝʣʴʥʳʭ ʠʥʚʝʩʪʠʮʠʡ ʠ ʥʘʣʠʯʠʷ 

ʢʚʘʣʠʬʠʮʠʨʦʚʘʥʥʳʭ ʩʧʝʮʠʘʣʠʩʪʦʚ, ʯʪʦ 

ʤʦʞʝʪ ʙʳʪʴ ʧʨʦʙʣʝʤʘʪʠʯʥʦ ʜʣʷ ʤʥʦʛʠʭ 

ʦʨʛʘʥʠʟʘʮʠʡ. 

2. ʕʪʠʯʥʳʝ ʚʦʧʨʦʩʳ: 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʀʀ ʠ ʄʆ ʚʳʟʳʚʘʝʪ ʨʷʜ 

ʵʪʠʯʝʩʢʠʭ ʚʦʧʨʦʩʦʚ, ʩʚʷʟʘʥʥʳʭ ʩ 

ʢʦʥʬʠʜʝʥʮʠʘʣʴʥʦʩʪʴʶ ʜʘʥʥʳʭ ʠ 

ʚʦʟʤʦʞʥʦʩʪʴʶ ʥʝʧʨʘʚʠʣʴʥʦʛʦ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʪʝʭʥʦʣʦʛʠʡ. 

3. ʋʷʟʚʠʤʦʩʪʠ: ʉʠʩʪʝʤʳ ʥʘ 

ʦʩʥʦʚʝ ʀʀ ʪʘʢʞʝ ʤʦʛʫʪ ʙʳʪʴ ʫʷʟʚʠʤʳ 

ʜʣʷ ʘʪʘʢ, ʪʘʢʠʭ ʢʘʢ ʦʪʨʘʚʣʝʥʠʝ ʜʘʥʥʳʭ 

ʠ ʤʘʥʠʧʫʣʷʮʠʷ ʘʣʛʦʨʠʪʤʘʤʠ. 

ʋʚʝʣʠʯʝʥʠʝ ʯʠʩʣʘ ʘʪʘʢ ʥʘ IoT-

ʫʩʪʨʦʡʩʪʚʘ 

ʉ ʨʦʩʪʦʤ ʯʠʩʣʘ ʧʦʜʢʣʶʯʝʥʥʳʭ 

ʫʩʪʨʦʡʩʪʚ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʠ ʢʦʣʠʯʝʩʪʚʦ 

ʘʪʘʢ ʥʘ ʥʠʭ. ɺ 2024 ʛʦʜʫ ʥʘʙʣʶʜʘʝʪʩʷ 

ʟʥʘʯʠʪʝʣʴʥʳʡ ʨʦʩʪ ʯʠʩʣʘ ʘʪʘʢ ʥʘ 

ʫʩʪʨʦʡʩʪʚʘ ʀʥʪʝʨʥʝʪʘ ʚʝʱʝʡ (IoT), 
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ʪʘʢʠʝ ʢʘʢ ʫʤʥʳʝ ʜʦʤʘ, ʧʨʦʤʳʰʣʝʥʥʳʝ 

ʩʠʩʪʝʤʳ ʠ ʤʝʜʠʮʠʥʩʢʠʝ ʫʩʪʨʦʡʩʪʚʘ. 

ʇʨʝʠʤʫʱʝʩʪʚʘ ʠ ʚʦʟʤʦʞʥʦʩʪʠ 

1. ʋʜʦʙʩʪʚʦ ʠ 

ʵʬʬʝʢʪʠʚʥʦʩʪʴ: IoT-ʫʩʪʨʦʡʩʪʚʘ 

ʧʨʝʜʦʩʪʘʚʣʷʶʪ ʤʥʦʞʝʩʪʚʦ 

ʚʦʟʤʦʞʥʦʩʪʝʡ ʜʣʷ ʧʦʚʳʰʝʥʠʷ ʫʜʦʙʩʪʚʘ 

ʠ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʚ ʨʘʟʣʠʯʥʳʭ ʩʬʝʨʘʭ, 

ʪʘʢʠʭ ʢʘʢ ʫʤʥʳʝ ʜʦʤʘ ʠ ʧʨʦʤʳʰʣʝʥʥʳʝ 

ʩʠʩʪʝʤʳ. 

2. ʅʦʚʳʝ ʨʳʥʢʠ ʠ 

ʚʦʟʤʦʞʥʦʩʪʠ: ʈʘʟʚʠʪʠʝ IoT ʦʪʢʨʳʚʘʝʪ 

ʥʦʚʳʝ ʨʳʥʢʠ ʠ ʚʦʟʤʦʞʥʦʩʪʠ ʜʣʷ 

ʙʠʟʥʝʩʘ, ʯʪʦ ʩʧʦʩʦʙʩʪʚʫʝʪ 

ʵʢʦʥʦʤʠʯʝʩʢʦʤʫ ʨʦʩʪʫ ʠ ʠʥʥʦʚʘʮʠʷʤ. 

ʅʝʜʦʩʪʘʪʢʠ ʠ ʚʳʟʦʚʳ 

1. ʋʷʟʚʠʤʦʩʪʠ: IoT-

ʫʩʪʨʦʡʩʪʚʘ ʯʘʩʪʦ ʠʤʝʶʪ ʩʣʘʙʫʶ ʟʘʱʠʪʫ 

ʠ ʤʦʛʫʪ ʙʳʪʴ ʣʝʛʢʦ ʚʟʣʦʤʘʥʳ, ʯʪʦ 

ʜʝʣʘʝʪ ʠʭ ʧʨʠʚʣʝʢʘʪʝʣʴʥʦʡ ʮʝʣʴʶ ʜʣʷ 

ʢʠʙʝʨʧʨʝʩʪʫʧʥʠʢʦʚ. 

2. ʉʣʦʞʥʦʩʪʴ ʫʧʨʘʚʣʝʥʠʷ: 

ʋʧʨʘʚʣʝʥʠʝ ʙʦʣʴʰʠʤ ʢʦʣʠʯʝʩʪʚʦʤ IoT-

ʫʩʪʨʦʡʩʪʚ ʤʦʞʝʪ ʙʳʪʴ ʩʣʦʞʥʳʤ ʠ 

ʪʨʝʙʦʚʘʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʭ ʠʥʩʪʨʫʤʝʥʪʦʚ ʠ 

ʤʝʪʦʜʦʚ. 

3. ʂʦʥʬʠʜʝʥʮʠʘʣʴʥʦʩʪʴ 

ʜʘʥʥʳʭ: ʀʩʧʦʣʴʟʦʚʘʥʠʝ IoT-ʫʩʪʨʦʡʩʪʚ 

ʚʳʟʳʚʘʝʪ ʚʦʧʨʦʩʳ ʦ 

ʢʦʥʬʠʜʝʥʮʠʘʣʴʥʦʩʪʠ ʜʘʥʥʳʭ ʠ 

ʚʦʟʤʦʞʥʦʩʪʠ ʠʭ ʥʝʧʨʘʚʠʣʴʥʦʛʦ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ. 

ʂʠʙʝʨʙʝʟʦʧʘʩʥʦʩʪʴ ʚ ʦʙʣʘʯʥʳʭ 

ʩʝʨʚʠʩʘʭ 

ʉ ʫʚʝʣʠʯʝʥʠʝʤ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʦʙʣʘʯʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʚʦʟʨʘʩʪʘʝʪ 

ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʚ ʟʘʱʠʪʝ ʜʘʥʥʳʭ, 

ʭʨʘʥʷʱʠʭʩʷ ʚ ʦʙʣʘʢʝ. ɺ 2024 ʛʦʜʫ 

ʢʦʤʧʘʥʠʠ ʘʢʪʠʚʥʦ ʚʥʝʜʨʷʶʪ ʥʦʚʳʝ 

ʤʝʪʦʜʳ ʰʠʬʨʦʚʘʥʠʷ ʠ ʘʫʪʝʥʪʠʬʠʢʘʮʠʠ 

ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʙʝʟʦʧʘʩʥʦʩʪʠ 

ʦʙʣʘʯʥʳʭ ʩʝʨʚʠʩʦʚ. 

ʇʨʝʠʤʫʱʝʩʪʚʘ 

1. ɻʠʙʢʦʩʪʴ ʠ 

ʤʘʩʰʪʘʙʠʨʫʝʤʦʩʪʴ: ʆʙʣʘʯʥʳʝ ʩʝʨʚʠʩʳ 

ʧʨʝʜʦʩʪʘʚʣʷʶʪ ʛʠʙʢʦʩʪʴ ʠ 

ʤʘʩʰʪʘʙʠʨʫʝʤʦʩʪʴ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ 

ʢʦʤʧʘʥʠʷʤ ʙʳʩʪʨʦ ʘʜʘʧʪʠʨʦʚʘʪʴʩʷ ʢ 

ʠʟʤʝʥʝʥʠʷʤ ʠ ʫʚʝʣʠʯʠʚʘʪʴ ʩʚʦʠ 

ʨʝʩʫʨʩʳ ʧʦ ʤʝʨʝ ʥʝʦʙʭʦʜʠʤʦʩʪʠ. 

2. ʉʥʠʞʝʥʠʝ ʟʘʪʨʘʪ: 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʦʙʣʘʯʥʳʭ ʩʝʨʚʠʩʦʚ 

ʧʦʟʚʦʣʷʝʪ ʩʥʠʟʠʪʴ ʟʘʪʨʘʪʳ ʥʘ ʀʊ-

ʠʥʬʨʘʩʪʨʫʢʪʫʨʫ ʠ ʦʙʩʣʫʞʠʚʘʥʠʝ, ʯʪʦ 

ʜʝʣʘʝʪ ʠʭ ʧʨʠʚʣʝʢʘʪʝʣʴʥʳʤ ʚʘʨʠʘʥʪʦʤ 

ʜʣ̫ ʤʥʦʛʠʭ ʦʨʛʘʥʠʟʘʮʠʡ. 

3. ɼʦʩʪʫʧʥʦʩʪʴ ʠ ʫʜʦʙʩʪʚʦ: 

ʆʙʣʘʯʥʳʝ ʩʝʨʚʠʩʳ ʦʙʝʩʧʝʯʠʚʘʶʪ 

ʜʦʩʪʫʧʥʦʩʪʴ ʜʘʥʥʳʭ ʠ ʧʨʠʣʦʞʝʥʠʡ ʠʟ 

ʣʶʙʦʡ ʪʦʯʢʠ ʤʠʨʘ, ʯʪʦ ʧʦʚʳʰʘʝʪ 

ʫʜʦʙʩʪʚʦ ʠ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʨʘʙʦʪʳ. 

ʅʝʜʦʩʪʘʪʢʠ ʠ ʚʳʟʦʚʳ 

1. ʋʷʟʚʠʤʦʩʪʠ: ʆʙʣʘʯʥʳʝ 

ʩʝʨʚʠʩʳ ʦʩʪʘʶʪʩʷ ʫʷʟʚʠʤʳʤʠ ʜʣʷ ʘʪʘʢ, 

ʪʘʢʠʭ ʢʘʢ ʚʟʣʦʤ ʘʢʢʘʫʥʪʦʚ ʠ ʫʪʝʯʢʘ 

ʜʘʥʥʳʭ. ʂʦʤʧʘʥʠʠ ʜʦʣʞʥʳ ʧʦʩʪʦʷʥʥʦ 

ʦʙʥʦʚʣʷʪʴ ʩʚʦʠ ʩʠʩʪʝʤʳ ʟʘʱʠʪʳ ʠ 

ʦʙʫʯʘʪʴ ʩʦʪʨʫʜʥʠʢʦʚ ʤʝʪʦʜʘʤ 

ʙʝʟʦʧʘʩʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʦʙʣʘʯʥʳʭ 

ʩʝʨʚʠʩʦʚ. 

2. ʂʦʥʬʠʜʝʥʮʠʘʣʴʥʦʩʪʴ 

ʜʘʥʥʳʭ: ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʦʙʣʘʯʥʳʭ 

ʩʝʨʚʠʩʦʚ ʚʳʟʳʚʘʝʪ ʚʦʧʨʦʩʳ ʦ 

ʢʦʥʬʠʜʝʥʮʠʘʣʴʥʦʩʪʠ ʜʘʥʥʳʭ ʠ 

ʚʦʟʤʦʞʥʦʩʪʠ ʠʭ ʥʝʧʨʘʚʠʣʴʥʦʛʦ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ. 

3. ɿʘʚʠʩʠʤʦʩʪʴ ʦʪ 

ʧʨʦʚʘʡʜʝʨʘ: ʂʦʤʧʘʥʠʠ, ʠʩʧʦʣʴʟʫʶʱʠʝ 

ʦʙʣʘʯʥʳʝ ʩʝʨʚʠʩʳ, ʩʪʘʥʦʚʷʪʩʷ 

ʟʘʚʠʩʠʤʳʤʠ ʦʪ ʧʨʦʚʘʡʜʝʨʘ, ʯʪʦ ʤʦʞʝʪ 

ʩʦʟʜʘʚʘʪʴ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʨʠʩʢʠ ʠ 

ʧʨʦʙʣʝʤʳ. 

ʅʝʜʦʩʪʘʪʦʢ ʢʚʘʣʠʬʠʮʠʨʦʚʘʥʥʳʭ 

ʩʧʝʮʠʘʣʠʩʪʦʚ 

ʆʜʥʠʤ ʠʟ ʛʣʘʚʥʳʭ ʚʳʟʦʚʦʚ ʚ 

ʦʙʣʘʩʪʠ ʢʠʙʝʨʙʝʟʦʧʘʩʥʦʩʪʠ ʦʩʪʘʝʪʩʷ 

ʥʝʭʚʘʪʢʘ ʧʨʦʬʝʩʩʠʦʥʘʣʦʚ. ɺ 2024 ʛʦʜʫ 

ʩʧʨʦʩ ʥʘ ʩʧʝʮʠʘʣʠʩʪʦʚ ʧʦ 

ʢʠʙʝʨʙʝʟʦʧʘʩʥʦʩʪʠ ʧʨʦʜʦʣʞʘʝʪ ʨʘʩʪʠ, 

ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʫʚʝʣʠʯʝʥʠʶ ʥʘʛʨʫʟʢʠ ʥʘ 

ʩʫʱʝʩʪʚʫʶʱʠʭ ʩʧʝʮʠʘʣʠʩʪʦʚ ʠ 

ʩʥʠʞʝʥʠʶ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʟʘʱʠʪʥʳʭ 

ʩʠʩʪʝʤ. 

ʇʨʝʠʤʫʱʝʩʪʚʘ ʠ ʚʦʟʤʦʞʥʦʩʪʠ 

1. ʂʘʨʴʝʨʥʳʝ ʚʦʟʤʦʞʥʦʩʪʠ: 

ʅʝʭʚʘʪʢʘ ʩʧʝʮʠʘʣʠʩʪʦʚ ʩʦʟʜʘʝʪ 

ʤʥʦʞʝʩʪʚʦ ʢʘʨʴʝʨʥʳʭ ʚʦʟʤʦʞʥʦʩʪʝʡ 

ʜʣʷ ʤʦʣʦʜʳʭ ʪʘʣʘʥʪʦʚ ʠ 

ʧʨʦʬʝʩʩʠʦʥʘʣʦʚ, ʞʝʣʘʶʱʠʭ 

ʨʘʟʚʠʚʘʪʴʩʷ ʚ ʦʙʣʘʩʪʠ 

ʢʠʙʝʨʙʝʟʦʧʘʩʥʦʩʪʠ. 
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2. ʀʥʚʝʩʪʠʮʠʠ ʚ 

ʦʙʨʘʟʦʚʘʥʠʝ: ʂʦʤʧʘʥʠʠ ʠ 

ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʝ ʫʯʨʝʞʜʝʥʠʷ ʘʢʪʠʚʥʦ 

ʠʥʚʝʩʪʠʨʫʶʪ ʚ ʦʙʫʯʝʥʠʝ ʠ ʨʘʟʚʠʪʠʝ 

ʩʧʝʮʠʘʣʠʩʪʦʚ, ʯʪʦ ʩʧʦʩʦʙʩʪʚʫʝʪ 

ʧʦʚʳʰʝʥʠʶ ʫʨʦʚʥʷ ʢʚʘʣʠʬʠʢʘʮʠʠ ʠ 

ʟʥʘʥʠʡ ʚ ʦʙʣʘʩʪʠ ʢʠʙʝʨʙʝʟʦʧʘʩʥʦʩʪʠ 

[5]. 

ʅʝʜʦʩʪʘʪʢʠ ʠ ʚʳʟʦʚʳ 

1. ʅʘʛʨʫʟʢʘ ʥʘ 

ʩʧʝʮʠʘʣʠʩʪʦʚ: ʅʝʭʚʘʪʢʘ ʩʧʝʮʠʘʣʠʩʪʦʚ 

ʧʨʠʚʦʜʠʪ ʢ ʫʚʝʣʠʯʝʥʠʶ ʥʘʛʨʫʟʢʠ ʥʘ 

ʩʫʱʝʩʪʚʫʶʱʠʭ ʧʨʦʬʝʩʩʠʦʥʘʣʦʚ, ʯʪʦ 

ʤʦʞʝʪ ʥʝʛʘʪʠʚʥʦ ʩʢʘʟʳʚʘʪʴʩʷ ʥʘ ʠʭ 

ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠ ʢʘʯʝʩʪʚʝ ʨʘʙʦʪʳ. 

2. ʉʣʦʞʥʦʩʪʴ ʧʦʠʩʢʘ ʠ 

ʫʜʝʨʞʘʥʠʷ ʢʘʜʨʦʚ: ʂʦʤʧʘʥʠʠ 

ʩʪʘʣʢʠʚʘʶʪʩʷ ʩ ʪʨʫʜʥʦʩʪʷʤʠ ʧʨʠ ʧʦʠʩʢʝ 

ʠ ʫʜʝʨʞʘʥʠʠ ʢʚʘʣʠʬʠʮʠʨʦʚʘʥʥʳʭ 

ʩʧʝʮʠʘʣʠʩʪʦʚ, ʯʪʦ ʩʦʟʜʘʝʪ 

ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʧʨʦʙʣʝʤʳ ʠ ʨʠʩʢʠ. 

3. ʅʝʦʙʭʦʜʠʤʦʩʪʴ 

ʧʦʩʪʦʷʥʥʦʛʦ ʦʙʫʯʝʥʠʷ: ʉʧʝʮʠʘʣʠʩʪʳ ʧʦ 

ʢʠʙʝʨʙʝʟʦʧʘʩʥʦʩʪʠ ʜʦʣʞʥʳ ʧʦʩʪʦʷʥʥʦ 

ʦʙʫʯʘʪʴʩʷ ʠ ʦʙʥʦʚʣʷʪʴ ʩʚʦʠ ʟʥʘʥʠʷ, 

ʯʪʦʙʳ ʙʳʪʴ ʚ ʢʫʨʩʝ ʥʦʚʳʭ ʫʛʨʦʟ ʠ 

ʤʝʪʦʜʦʚ ʟʘʱʠʪʳ. 

ʕʚʦʣʶʮʠʷ ʢʠʙʝʨʫʛʨʦʟ 

ʂʠʙʝʨʧʨʝʩʪʫʧʥʠʢʠ ʧʦʩʪʦʷʥʥʦ 

ʩʦʚʝʨʰʝʥʩʪʚʫʶʪ ʩʚʦʠ ʤʝʪʦʜʳ, ʯʪʦ 

ʪʨʝʙʫʝʪ ʦʪ ʟʘʱʠʪʥʳʭ ʩʠʩʪʝʤ 

ʧʦʩʪʦʷʥʥʦʛʦ ʦʙʥʦʚʣʝʥʠʷ ʠ ʘʜʘʧʪʘʮʠʠ. ɺ 

2024 ʛʦʜʫ ʥʘʙʣʶʜʘʝʪʩʷ ʨʦʩʪ ʯʠʩʣʘ 

ʩʣʦʞʥʳʭ ʠ ʮʝʣʝʥʘʧʨʘʚʣʝʥʥʳʭ ʘʪʘʢ, 

ʪʘʢʠʭ ʢʘʢ ʘʪʘʢʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʚʨʝʜʦʥʦʩʥʦʛʦ ʇʆ, ʬʠʰʠʥʛ ʠ ʘʪʘʢʠ ʥʘ 

ʮʝʧʦʯʢʠ ʧʦʩʪʘʚʦʢ. 

ʇʨʝʠʤʫʱʝʩʪʚʘ ʠ ʚʦʟʤʦʞʥʦʩʪʠ 

1. ʈʘʟʚʠʪʠʝ ʪʝʭʥʦʣʦʛʠʡ 

ʟʘʱʠʪʳ: ʕʚʦʣʶʮʠʷ ʢʠʙʝʨʫʛʨʦʟ 

ʩʪʠʤʫʣʠʨʫʝʪ ʨʘʟʚʠʪʠʝ ʥʦʚʳʭ 

ʪʝʭʥʦʣʦʛʠʡ ʠ ʤʝʪʦʜʦʚ ʟʘʱʠʪʳ, ʯʪʦ 

ʩʧʦʩʦʙʩʪʚʫʝʪ ʧʦʚʳʰʝʥʠʶ ʫʨʦʚʥʷ 

ʢʠʙʝʨʙʝʟʦʧʘʩʥʦʩʪʠ. 

2. ʉʦʪʨʫʜʥʠʯʝʩʪʚʦ ʠ ʦʙʤʝʥ 

ʠʥʬʦʨʤʘʮʠʝʡ: ʂʦʤʧʘʥʠʠ ʠ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʝ ʩʪʨʫʢʪʫʨʳ ʘʢʪʠʚʥʦ 

ʩʦʪʨʫʜʥʠʯʘʶʪ ʠ ʦʙʤʝʥʠʚʘʶʪʩʷ 

ʠʥʬʦʨʤʘʮʠʝʡ ʦ ʥʦʚʳʭ ʫʛʨʦʟʘʭ ʠ 

ʤʝʪʦʜʘʭ ʟʘʱʠʪʳ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʙʦʣʝʝ 

ʵʬʬʝʢʪʠʚʥʦ ʙʦʨʦʪʴʩʷ ʩ 

ʢʠʙʝʨʧʨʝʩʪʫʧʥʦʩʪʴʶ. 

ʅʝʜʦʩʪʘʪʢʠ ʠ ʚʳʟʦʚʳ 

1. ʉʣʦʞʥʦʩʪʴ ʦʙʥʘʨʫʞʝʥʠʷ: 

ʉʦʚʨʝʤʝʥʥʳʝ ʢʠʙʝʨʫʛʨʦʟʳ ʩʪʘʥʦʚʷʪʩʷ 

ʚʩʝ ʙʦʣʝʝ ʠʟʦʱʨʝʥʥʳʤʠ ʠ ʪʨʫʜʥʳʤʠ 

ʜʣʷ ʦʙʥʘʨʫʞʝʥʠʷ, ʯʪʦ ʫʩʣʦʞʥʷʝʪ ʟʘʜʘʯʫ 

ʟʘʱʠʪʳ. 

2. ʅʝʦʙʭʦʜʠʤʦʩʪʴ 

ʧʦʩʪʦʷʥʥʦʛʦ ʦʙʥʦʚʣʝʥʠʷ: ʂʦʤʧʘʥʠʠ 

ʜʦʣʞʥʳ ʧʦʩʪʦʷʥʥʦ ʦʙʥʦʚʣʷʪʴ ʩʚʦʠ 

ʩʠʩʪʝʤʳ ʟʘʱʠʪʳ ʠ ʦʙʫʯʘʪʴ ʩʦʪʨʫʜʥʠʢʦʚ 

ʤʝʪʦʜʘʤ ʨʝʘʛʠʨʦʚʘʥʠʷ ʥʘ ʥʦʚʳʝ ʫʛʨʦʟʳ. 

3. ʈʠʩʢʠ ʜʣʷ ʙʠʟʥʝʩʘ: 

ʂʠʙʝʨʘʪʘʢʠ ʤʦʛʫʪ ʠʤʝʪʴ ʩʝʨʴʝʟʥʳʝ 

ʧʦʩʣʝʜʩʪʚʠʷ ʜʣʷ ʙʠʟʥʝʩʘ, ʚʢʣʶʯʘʷ 

ʫʪʝʯʢʫ ʢʦʥʬʠʜʝʥʮʠʘʣʴʥʦʡ ʠʥʬʦʨʤʘʮʠʠ, 

ʬʠʥʘʥʩʦʚʳʝ ʧʦʪʝʨʠ ʠ ʫʱʝʨʙ ʨʝʧʫʪʘʮʠʠ. 

ʂʦʤʧʣʝʢʩʥʦʩʪʴ ʩʠʩʪʝʤ 

ʉʦʚʨʝʤʝʥʥʳʝ ʀʊ-ʩʠʩʪʝʤʳ 

ʩʪʘʥʦʚʷʪʩʷ ʚʩʝ ʙʦʣʝʝ ʩʣʦʞʥʳʤʠ, ʯʪʦ 

ʫʩʣʦʞʥʷʝʪ ʠʭ ʟʘʱʠʪʫ ʠ ʫʚʝʣʠʯʠʚʘʝʪ 

ʚʝʨʦʷʪʥʦʩʪʴ ʫʷʟʚʠʤʦʩʪʝʡ. ɺ 2024 ʛʦʜʫ 

ʢʦʤʧʘʥʠʠ ʩʪʘʣʢʠʚʘʶʪʩʷ ʩ ʧʨʦʙʣʝʤʦʡ 

ʫʧʨʘʚʣʝʥʠʷ ʩʣʦʞʥʳʤʠ 

ʠʥʬʨʘʩʪʨʫʢʪʫʨʘʤʠ, ʚʢʣʶʯʘʶʱʠʤʠ 

ʤʥʦʞʝʩʪʚʦ ʨʘʟʣʠʯʥʳʭ ʫʩʪʨʦʡʩʪʚ, 

ʧʨʠʣʦʞʝʥʠʡ ʠ ʩʝʨʚʠʩʦʚ [6]. 

ʇʨʝʠʤʫʱʝʩʪʚʘ ʠ ʚʦʟʤʦʞʥʦʩʪʠ 

1. ʀʥʥʦʚʘʮʠʠ ʠ ʨʘʟʚʠʪʠʝ: 

ʂʦʤʧʣʝʢʩʥʳʝ ʩʠʩʪʝʤʳ ʩʧʦʩʦʙʩʪʚʫʶʪ 

ʨʘʟʚʠʪʠʶ ʠʥʥʦʚʘʮʠʡ ʠ ʥʦʚʳʭ 

ʪʝʭʥʦʣʦʛʠʡ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʢʦʤʧʘʥʠʷʤ 

ʫʣʫʯʰʘʪʴ ʩʚʦʠ ʧʨʦʜʫʢʪʳ ʠ ʫʩʣʫʛʠ. 

2. ʇʦʚʳʰʝʥʠʝ 

ʵʬʬʝʢʪʠʚʥʦʩʪʠ: ʉʦʚʨʝʤʝʥʥʳʝ ʀʊ-

ʩʠʩʪʝʤʳ ʧʦʟʚʦʣʷʶʪ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʪʴ 

ʤʥʦʛʠʝ ʧʨʦʮʝʩʩʳ ʠ ʧʦʚʳʰʘʪʴ 

ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʨʘʙʦʪʳ, ʯʪʦ 

ʩʧʦʩʦʙʩʪʚʫʝʪ ʵʢʦʥʦʤʠʯʝʩʢʦʤʫ ʨʦʩʪʫ ʠ 

ʨʘʟʚʠʪʠʶ ʙʠʟʥʝʩʘ. 

ʅʝʜʦʩʪʘʪʢʠ ʠ ʚʳʟʦʚʳ 

1. ʋʷʟʚʠʤʦʩʪʠ: 

ʂʦʤʧʣʝʢʩʥʳʝ ʩʠʩʪʝʤʳ ʤʦʛʫʪ ʩʦʜʝʨʞʘʪʴ 

ʤʥʦʞʝʩʪʚʦ ʫʷʟʚʠʤʦʩʪʝʡ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ 

ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʳ 

ʢʠʙʝʨʧʨʝʩʪʫʧʥʠʢʘʤʠ ʜʣʷ ʘʪʘʢ. 

2. ʉʣʦʞʥʦʩʪʴ ʫʧʨʘʚʣʝʥʠʷ: 

ʋʧʨʘʚʣʝʥʠʝ ʩʣʦʞʥʳʤʠ ʀʊ-ʩʠʩʪʝʤʘʤʠ 

ʪʨʝʙʫʝʪ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʭ ʠʥʩʪʨʫʤʝʥʪʦʚ ʠ 

ʤʝʪʦʜʦʚ, ʯʪʦ ʤʦʞʝʪ ʙʳʪʴ 

ʧʨʦʙʣʝʤʘʪʠʯʥʦ ʜʣʷ ʤʥʦʛʠʭ 

ʦʨʛʘʥʠʟʘʮʠʡ. 
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3. ʅʝʦʙʭʦʜʠʤʦʩʪʴ 

ʧʦʩʪʦʷʥʥʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ: ʂʦʤʧʘʥʠʠ 

ʜʦʣʞʥʳ ʧʦʩʪʦʷʥʥʦ ʤʦʥʠʪʦʨʠʪʴ 

ʩʦʩʪʦʷʥʠʝ ʩʚʦʠʭ ʀʊ-ʩʠʩʪʝʤ ʠ ʙʳʩʪʨʦ 

ʨʝʘʛʠʨʦʚʘʪʴ ʥʘ ʠʥʮʠʜʝʥʪʳ, ʯʪʦʙʳ 

ʤʠʥʠʤʠʟʠʨʦʚʘʪʴ ʨʠʩʢʠ ʠ ʫʱʝʨʙ. 

ɿʘʢʣʶʯʝʥʠʝ 

ɺ 2024 ʛʦʜʫ ʢʠʙʝʨʙʝʟʦʧʘʩʥʦʩʪʴ 

ʧʨʦʜʦʣʞʘʝʪ ʦʩʪʘʚʘʪʴʩʷ ʦʜʥʦʡ ʠʟ 

ʢʣʶʯʝʚʳʭ ʧʨʦʙʣʝʤ ʜʣʷ ʦʨʛʘʥʠʟʘʮʠʡ ʠ 

ʯʘʩʪʥʳʭ ʣʠʮ. ɸʥʘʣʠʟ ʪʝʢʫʱʠʭ ʪʨʝʥʜʦʚ 

ʠ ʚʳʟʦʚʦʚ ʧʦʢʘʟʘʣ, ʯʪʦ ʥʦʚʳʝ 

ʪʝʭʥʦʣʦʛʠʠ, ʪʘʢʠʝ ʢʘʢ ʠʩʢʫʩʩʪʚʝʥʥʳʡ 

ʠʥʪʝʣʣʝʢʪ ʠ ʤʘʰʠʥʥʦʝ ʦʙʫʯʝʥʠʝ, 

ʠʛʨʘʶʪ ʚʘʞʥʫʶ ʨʦʣʴ ʚ ʟʘʱʠʪʝ ʦʪ 

ʢʠʙʝʨʫʛʨʦʟ. ʕʪʠ ʪʝʭʥʦʣʦʛʠʠ ʧʦʟʚʦʣʷʶʪ 

ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʪʴ ʧʨʦʮʝʩʩʳ, 

ʘʥʘʣʠʟʠʨʦʚʘʪʴ ʙʦʣʴʰʠʝ ʦʙʲʝʤʳ ʜʘʥʥʳʭ 

ʠ ʚʳʷʚʣʷʪʴ ʘʥʦʤʘʣʠʠ ʚ ʨʝʘʣʴʥʦʤ 

ʚʨʝʤʝʥʠ, ʯʪʦ ʟʥʘʯʠʪʝʣʴʥʦ ʧʦʚʳʰʘʝʪ 

ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʟʘʱʠʪʥʳʭ ʩʠʩʪʝʤ. 

ʆʜʥʘʢʦ, ʥʝʩʤʦʪʨʷ ʥʘ ʧʨʦʛʨʝʩʩ, 

ʦʩʪʘʶʪʩʷ ʟʥʘʯʠʪʝʣʴʥʳʝ ʚʳʟʦʚʳ. ʆʜʥʠʤ 

ʠʟ ʛʣʘʚʥʳʭ ʚʳʟʦʚʦʚ ʷʚʣʷʝʪʩʷ ʥʝʭʚʘʪʢʘ 

ʢʚʘʣʠʬʠʮʠʨʦʚʘʥʥʳʭ ʩʧʝʮʠʘʣʠʩʪʦʚ, ʯʪʦ 

ʧʨʠʚʦʜʠʪ ʢ ʫʚʝʣʠʯʝʥʠʶ ʥʘʛʨʫʟʢʠ ʥʘ 

ʩʫʱʝʩʪʚʫʶʱʠʭ ʧʨʦʬʝʩʩʠʦʥʘʣʦʚ ʠ 

ʩʥʠʞʝʥʠʶ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʟʘʱʠʪʥʳʭ 

ʩʠʩʪʝʤ. ʂʦʤʧʘʥʠʠ ʜʦʣʞʥʳ 

ʠʥʚʝʩʪʠʨʦʚʘʪʴ ʚ ʦʙʫʯʝʥʠʝ ʠ ʨʘʟʚʠʪʠʝ 

ʩʧʝʮʠʘʣʠʩʪʦʚ, ʘ ʪʘʢʞʝ ʧʨʠʚʣʝʢʘʪʴ 

ʤʦʣʦʜʳʭ ʪʘʣʘʥʪʦʚ ʚ ʦʙʣʘʩʪʴ 

ʢʠʙʝʨʙʝʟʦʧʘʩʥʦʩʪʠ. 

ʕʚʦʣʶʮʠʷ ʢʠʙʝʨʫʛʨʦʟ ʪʨʝʙʫʝʪ ʦʪ 

ʟʘʱʠʪʥʳʭ ʩʠʩʪʝʤ ʧʦʩʪʦʷʥʥʦʛʦ 

ʦʙʥʦʚʣʝʥʠʷ ʠ ʘʜʘʧʪʘʮʠʠ. ʉʦʚʨʝʤʝʥʥʳʝ 

ʢʠʙʝʨʧʨʝʩʪʫʧʥʠʢʠ ʠʩʧʦʣʴʟʫʶʪ ʩʣʦʞʥʳʝ 

ʠ ʮʝʣʝʥʘʧʨʘʚʣʝʥʥʳʝ ʤʝʪʦʜʳ ʘʪʘʢ, ʪʘʢʠʝ 

ʢʘʢ ʚʨʝʜʦʥʦʩʥʦʝ ʇʆ, ʬʠʰʠʥʛ ʠ ʘʪʘʢʠ ʥʘ 

ʮʝʧʦʯʢʠ ʧʦʩʪʘʚʦʢ. ɼʣʷ ʙʦʨʴʙʳ ʩ ʵʪʠʤʠ 

ʫʛʨʦʟʘʤʠ ʢʦʤʧʘʥʠʠ ʜʦʣʞʥʳ 

ʠʩʧʦʣʴʟʦʚʘʪʴ ʢʦʤʧʣʝʢʩʥʳʡ ʧʦʜʭʦʜ ʢ 

ʢʠʙʝʨʙʝʟʦʧʘʩʥʦʩʪʠ, ʚʢʣʶʯʘʶʱʠʡ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʧʝʨʝʜʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ, 

ʦʙʫʯʝʥʠʝ ʩʦʪʨʫʜʥʠʢʦʚ ʠ ʨʘʟʨʘʙʦʪʢʫ 

ʩʪʨʘʪʝʛʠʡ ʨʝʘʛʠʨʦʚʘʥʠʷ ʥʘ ʠʥʮʠʜʝʥʪʳ. 

ʂʦʤʧʣʝʢʩʥʦʩʪʴ ʩʦʚʨʝʤʝʥʥʳʭ 

ʀʊ-ʩʠʩʪʝʤ ʪʘʢʞʝ ʩʦʟʜʘʝʪ 

ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʨʠʩʢʠ ʠ ʪʨʝʙʫʝʪ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʭ 

ʠʥʩʪʨʫʤʝʥʪʦʚ ʠ ʤʝʪʦʜʦʚ ʜʣʷ 

ʦʙʝʩʧʝʯʝʥʠʷ ʙʝʟʦʧʘʩʥʦʩʪʠ. ʂʦʤʧʘʥʠʠ 

ʜʦʣʞʥʳ ʧʨʦʚʦʜʠʪʴ ʨʝʛʫʣʷʨʥʳʝ ʘʫʜʠʪʳ 

ʙʝʟʦʧʘʩʥʦʩʪʠ ʠ ʪʝʩʪʠʨʦʚʘʥʠʝ ʥʘ 

ʧʨʦʥʠʢʥʦʚʝʥʠʝ ʜʣʷ ʚʳʷʚʣʝʥʠʷ ʠ 

ʫʩʪʨʘʥʝʥʠʷ ʫʷʟʚʠʤʦʩʪʝʡ. 

ɺ ʟʘʢʣʶʯʝʥʠʝ, 

ʢʠʙʝʨʙʝʟʦʧʘʩʥʦʩʪʴ ʚ 2024 ʛʦʜʫ 

ʩʪʘʣʢʠʚʘʝʪʩʷ ʩ ʥʦʚʳʤʠ ʪʨʝʥʜʘʤʠ ʠ 

ʚʳʟʦʚʘʤʠ, ʪʨʝʙʫʶʱʠʤʠ ʠʥʥʦʚʘʮʠʦʥʥʳʭ 

ʧʦʜʭʦʜʦʚ ʠ ʧʦʩʪʦʷʥʥʦʛʦ 

ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʟʘʱʠʪʥʳʭ ʩʠʩʪʝʤ. 

ʆʨʛʘʥʠʟʘʮʠʷʤ ʥʝʦʙʭʦʜʠʤʦ 

ʠʥʚʝʩʪʠʨʦʚʘʪʴ ʚ ʥʦʚʳʝ ʪʝʭʥʦʣʦʛʠʠ ʠ 

ʦʙʫʯʝʥʠʝ ʩʧʝʮʠʘʣʠʩʪʦʚ ʜʣʷ 

ʦʙʝʩʧʝʯʝʥʠʷ ʥʘʜʝʞʥʦʡ ʟʘʱʠʪʳ ʩʚʦʠʭ 

ʜʘʥʥʳʭ ʠ ʩʠʩʪʝʤ. ʊʦʣʴʢʦ ʢʦʤʧʣʝʢʩʥʳʡ 

ʠ ʧʨʦʘʢʪʠʚʥʳʡ ʧʦʜʭʦʜ ʢ 

ʢʠʙʝʨʙʝʟʦʧʘʩʥʦʩʪʠ ʧʦʟʚʦʣʠʪ 

ʵʬʬʝʢʪʠʚʥʦ ʧʨʦʪʠʚʦʩʪʦʷʪʴ 

ʩʦʚʨʝʤʝʥʥʳʤ ʫʛʨʦʟʘʤ ʠ 

ʤʠʥʠʤʠʟʠʨʦʚʘʪʴ ʨʠʩʢʠ. 
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ʋɼʂ 004.056 

JAVASCRIPT  VA REACTJS ASOSIDA YARATILGAN  DINAMIK  VEB-

SAHIFALARDA  SEO KOóRSATKICHLARINI  OSHIRISH USULLARINI  TADQIQ  

QILISH  

 

Ostanaqulov Xojiakbar  Mansurqul  oógóli  

 

Intellektual boshqaruv va kompyuter tizimlari fakulteti  

Axborot tizimlari va texnologiyalari yoónalishi 3-bosqich talabasi  

Andijon davlat texnika instituti 

E-mail: ostanaqulovhojiakbar@gmail.com  

ORCID: 0009-0001-5490-1141 

Academie Edu: XojiakbarOstanaqulov 

 

Ushbu ilmiy maqolada JavaScript, xususan ReactJS asosida yaratilgan dinamik veb-

sahifalarda SEO (Search Engine Optimization) koórsatkichlarini oshirish usullari tadqiq 

qilingan. Tadqiqotda tahliliy va eksperimental metodlar asosida SEO yondashuvlari (CSR, 

SSR, SSG) samaradorligi baholandi. Sahifalarning yuklanish tezligi, meta-teglar, 

indeksatsiya va Core Web Vitals kabi koórsatkichlar Google Lighthouse, Ahrefs va boshqa 

vositalar orqali tahlil qilindi. SSR va SSG yondashuvlarining afzalliklari amaliy natijalar 

bilan isbotlandi. Shuningdek, React Helmet, lazy loading, rasm siqish va strukturalangan 

maôlumotlar kabi texnikalar SEO samaradorligini oshiruvchi omillar sifatida koórsatib oótildi. 

Tadqiqot Andijon davlat texnika instituti (ASTI) Axborot texnologiyalari fakultetida ishlab 

chiqilgan ñASTI Interactive Servicesò platformasi misolida amaliyotga tatbiq etildi. Ushbu 

loyiha institut faoliyatini raqamli shaklda taqdim etishda zamonaviy SEO yondashuvlarining 

muhimligini isbotlab berdi. 

Kalit soózlar: JavaScript, ReactJS, SEO, dinamik veb-sahifa, SSR, SSG, CSR, Core 

Web Vitals, meta-teglar, ASTI, optimallashtirish 

ɺ ʜʘʥʥʦʡ ʥʘʫʯʥʦʡ ʩʪʘʪʴʝ ʠʩʩʣʝʜʫʶʪʩʷ ʤʝʪʦʜʳ ʧʦʚʳʰʝʥʠʷ ʧʦʢʘʟʘʪʝʣʝʡ SEO 

(ʧʦʠʩʢʦʚʦʡ ʦʧʪʠʤʠʟʘʮʠʠ) ʥʘ ʜʠʥʘʤʠʯʝʩʢʠʭ ʚʝʙ-ʩʪʨʘʥʠʮʘʭ, ʨʘʟʨʘʙʦʪʘʥʥʳʭ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ JavaScript, ʚ ʯʘʩʪʥʦʩʪʠ ReactJS. ʅʘ ʦʩʥʦʚʝ ʘʥʘʣʠʪʠʯʝʩʢʠʭ ʠ 

ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʤʝʪʦʜʦʚ ʙʳʣʘ ʦʮʝʥʝʥʘ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʨʘʟʣʠʯʥʳʭ ʧʦʜʭʦʜʦʚ ʢ SEO 

ð CSR, SSR ʠ SSG. ʇʦʢʘʟʘʪʝʣʠ, ʪʘʢʠʝ ʢʘʢ ʩʢʦʨʦʩʪʴ ʟʘʛʨʫʟʢʠ ʩʪʨʘʥʠʮ, ʤʝʪʘ-ʪʝʛʠ, 

ʠʥʜʝʢʩʠʨʫʝʤʦʩʪʴ ʠ Core Web Vitals, ʙʳʣʠ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʳ ʩ ʧʦʤʦʱʴʶ ʠʥʩʪʨʫʤʝʥʪʦʚ 

Google Lighthouse, Ahrefs ʠ ʜʨʫʛʠʭ ʩʝʨʚʠʩʦʚ. ʇʨʝʠʤʫʱʝʩʪʚʘ SSR ʠ SSG ʧʦʜʭʦʜʦʚ 

ʧʦʜʪʚʝʨʞʜʝʥʳ ʧʨʘʢʪʠʯʝʩʢʠʤʠ ʨʝʟʫʣʴʪʘʪʘʤʠ. ʊʘʢʞʝ ʧʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘʥʦ, ʯʪʦ ʪʘʢʠʝ 

ʪʝʭʥʦʣʦʛʠʠ, ʢʘʢ React Helmet, lazy loading, ʩʞʘʪʠʝ ʠʟʦʙʨʘʞʝʥʠʡ ʠ ʩʪʨʫʢʪʫʨʠʨʦʚʘʥʥʳʝ 

ʜʘʥʥʳʝ, ʩʧʦʩʦʙʩʪʚʫʶʪ ʫʣʫʯʰʝʥʠʶ SEO. ʀʩʩʣʝʜʦʚʘʥʠʝ ʙʳʣʦ ʧʨʠʤʝʥʝʥʦ ʥʘ ʧʨʘʢʪʠʢʝ ʥʘ 

ʧʨʠʤʝʨʝ ʧʣʘʪʬʦʨʤʳ çASTI Interactive Servicesè, ʨʘʟʨʘʙʦʪʘʥʥʦʡ ʥʘ ʬʘʢʫʣʴʪʝʪʝ 

ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ɸʥʜʠʞʘʥʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʪʝʭʥʠʯʝʩʢʦʛʦ 

ʠʥʩʪʠʪʫʪʘ (ASTI). ʕʪʦʪ ʧʨʦʝʢʪ ʜʦʢʘʟʘʣ ʚʘʞʥʦʩʪʴ ʩʦʚʨʝʤʝʥʥʳʭ ʧʦʜʭʦʜʦʚ ʢ SEO ʧʨʠ 

ʮʠʬʨʦʚʦʤ ʧʨʝʜʩʪʘʚʣʝʥʠʠ ʜʝʷʪʝʣʴʥʦʩʪʠ ʚʫʟʘ. 

ʂʣʶʯʝʚʳʝ: JavaScript, ReactJS, SEO, ʜʠʥʘʤʠʯʝʩʢʘʷ ʚʝʙ-ʩʪʨʘʥʠʮʘ, SSR, SSG, 

CSR, Core Web Vitals, ʤʝʪʘ-ʪʝʛʠ, ASTI, ʦʧʪʠʤʠʟʘʮʠʷ 

This scientific article explores methods for improving SEO (Search Engine 

Optimization) performance on dynamic web pages built using JavaScript, specifically 

ReactJS. Through analytical and experimental approaches, the effectiveness of various SEO 

strategiesðCSR, SSR, and SSGðwas evaluated. Metrics such as page load speed, meta tags, 

indexability, and Core Web Vitals were analyzed using tools like Google Lighthouse, Ahrefs, 

and others. The advantages of SSR and SSG were supported by practical outcomes. 

mailto:ostanaqulovhojiakbar@gmail.com
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https://andmii.academia.edu/XojiakbarOstanaqulov
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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 study was practically 

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 presenting institutional 

activities. 

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

Web Vitals, meta tags, ASTI, optimization 

 

Kirish   

Soónggi yillarda veb-ishlab chiqish 

sohasi sezilarli darajada rivojlandi. Bunda 

ayniqsa JavaScript dasturlash tili asosida 

qurilgan kutubxonalar va freymvorklar ð 

xususan, ReactJS ð zamonaviy 

foydalanuvchilarning ehtiyojlariga javob 

bera oladigan, interaktiv va tezkor 

sahifalarni yaratishda keng 

qoóllanilmoqda. Ushbu yondashuv, yaôni 

Single Page Application (SPA) 

texnologiyasi foydalanuvchiga silliq va 

uzluksiz tajriba taqdim etadi: sahifa har 

safar toóliq yangilanmasdan, faqat zaruriy 

komponentlargina dinamik tarzda qayta 

yuklanadi. Bu esa yuklanish vaqtini 

sezilarli kamaytiradi, ishlash qulayligini 

oshiradi va foydalanuvchini saytda 

uzoqroq ushlab turish imkonini yaratadi. 

Biroq ushbu yutuqlarning fonida 

jiddiy va hali toóliq yechim topilmagan 

muammo mavjud: bu SPA 

arxitekturasining qidiruv tizimlari (Google, 

Bing, Yandex va boshqalar) tomonidan 

indekslanishdagi murakkabligi. Buning 

sababi shundaki, odatiy qidiruv tizimi 

botlari, ayniqsa, past darajadagi yoki eski 

versiyadagi botlar, JavaScript orqali 

yuklanadigan kontentni toóliq koóra 

olmaydi. Misol uchun, React yordamida 

yozilgan sahifada asosiy matn, rasm, 

havolalar va meta-teglar JavaScript orqali 

dinamik ravishda yuklansa, bu 

maôlumotlar statik HTML sifatida mavjud 

boólmagani uchun qidiruv tizimi botlari 

ularni koórmasligi yoki indekslamasligi 

mumkin. 

Statistik maôlumotlarga murojaat 

qiladigan boólsak, Ahrefs tomonidan 

oótkazilgan tadqiqotga koóra, JavaScript 

asosida yaratilgan saytlarda indeksatsiya 

darajasi 25ï30% ga pasaygan. Google esa 

2019-yilda rasmiy bayonotida ñbiz 

JavaScript sahifalarni qayta ishlay olamiz, 

ammo bu ikki bosqichda va kechikish 

bilan amalga oshadiò deb eôlon qilgan. Bu 

esa yangi sahifalarning qidiruvda chiqish 

vaqtini bir necha kun ortga suradi, ayniqsa 

blog, yangiliklar va tijorat sahifalari uchun 

bu juda salbiy natija hisoblanadi. Masalan, 

mahsulotni sotuvga qoóygan doókon 

sahifasi oózining eng muhim 

foydalanuvchisini kech indeksatsiya 

tufayli yoóqotishi mumkin [1]. 

Mazkur holatda veb-ishlab 

chiquvchilar va SEO mutaxassislari oldida 

murakkab, ammo dolzarb savol paydo 

boóladi: JavaScript va ayniqsa ReactJS 

asosida ishlab chiqilgan dinamik veb-

sahifalarni qanday qilib qidiruv tizimlariga 

mos va samarali tarzda optimallashtirish 

mumkin? Bu savolga javob berish uchun 

zamonaviy web-arxitektura yondashuvlari 

tahlil qilinishi zarur: bu yerda Server-Side 

Rendering (SSR), Static Site Generation 

(SSG), dynamic rendering, meta-teglarni 

avtomatik boshqarish, kontent yuklanish 

tezligi, kod splitting, lazy loading, va 

boshqa texnik usullar asosiy diqqat 

markazida boóladi (1-rasm). 

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 

boólgan meta-maôlumotlarni sahifa 

yuklanishidan oldin render qilish mumkin 

boóladi. Bu esa sahifaning Google 

tomonidan toóliq va tez indekslanishini 

taôminlaydi. Yana bir misol ð GatsbyJS, 

bu ham React asosida ishlaydi, lekin 

barcha sahifalarni build vaqtida statik 

HTML koórinishida tayyorlab qoóyadi. 

Natijada, foydalanuvchi ham, qidiruv 
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tizimi ham kontentni darhol va toóliq koóra oladi. 

 
1-rasm. ReactJs va Javascript texnologiyalari 

 

Mazkur ilmiy maqola ana shu 

yoónalishda, yaôni SPA arxitekturasining 

SEO bilan bogóliq muammolari va ularni 

bartaraf etishning eng samarali usullarini 

oórganishga qaratilgan. Tadqiqot doirasida 

React asosida yaratilgan sahifalarda SEO 

koórsatkichlarini yaxshilash uchun 

quyidagi savollarga javob izlanadi: 

ï Server-side rendering va static site 

generation qaysi holatlarda afzal? 

ï JavaScript kodining struktura va 

yuklanish tartibi SEO koórsatkichlariga 

qanday taôsir qiladi?  

ï Meta-teglarni dinamik 

boshqarishning qanday optimal usullari 

mavjud? 

ï Google PageSpeed Insights va Core Web 

Vitals koórsatkichlariga taôsir koórsatuvchi 

omillar nimalardan iborat? 

Ushbu savollarga javob izlash 

orqali maqola zamonaviy veb-ishlab 

chiqishda ReactJSôning SEO bilan 

integratsiyasini qanday chuqurroq 

tushunish va tatbiq etish mumkinligini 

ochib beradi. Bu faqat texnik muammo 

emas, balki biznes uchun ham dolzarb 

masala: sahifaning qidiruvda yuqorida 

chiqishi mahsulot yoki xizmatni 

foydalanuvchiga yetkazishdagi eng muhim 

halqalardan biridir. 

 

 

 

Shunday qilib, mazkur izlanish 

JavaScript va React texnologiyalari 

asosidagi veb-ilovalarda SEO 

optimallashtirishning hozirgi holatini 

chuqur tahlil qiladi, mavjud 

yondashuvlarni solishtiradi va ularning 

samaradorligini amaliy natijalar asosida 

baholaydi. Maqolaning asosiy maqsadi ð 

texnologiya va qidiruv tizimlari talablari 

oórtasidagi muvozanatni topish, ham 

foydalanuvchi uchun, ham botlar uchun 

ideal sahifa yaratish boóyicha ilmiy 

asoslangan tavsiyalar ishlab chiqishdir. 

Metodologiya 

 Ushbu tadqiqot metodologiyasi 

zamonaviy ilmiy-texnik va eksperimental 

yondashuvlar asosida shakllantirildi. 

Asosiy maqsad ï JavaScript va ReactJS 

texnologiyalari asosida yaratilgan veb-

saytlar uchun qidiruv tizimlariga 

optimallashtirish (SEO) choralarining 

taôsirchanligini chuqur tahlil qilish va 

amalda tekshirib koórishdan iborat boóldi. 

Shu bois, tadqiqot metodologiyasi bir 

necha oózaro bogóliq bosqichlarni oóz 

ichiga olgan: nazariy tahlil, texnologik 

ishlab chiqish, amaliy sinov, qiyosiy tahlil, 

statistik monitoring va ilmiy 

umumlashtirish. Bular orqali SEOóning 

ReactJS asosidagi dinamik veb-saytlardagi 

roli keng koólamda oórganildi va ilmiy 

jihatdan asoslangan xulosalar 

shakllantirildi (2-rasm). 
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2-rasm. Andijon davla texnika institute 3-bosqich talabasi Ostanaqulov 

Xojiakbarning Veb saytlarda SEO mavzusidagi nutqi 

 

Dastlabki bosqichda SEO 

sohasidagi mavjud nazariy va texnik 

bilimlar chuqur oórganildi. Bu jarayonda 

Moz, Ahrefs, Google Developers, Yoast 

kabi yetakchi platformalarning rasmiy 

tavsiyalari, maqolalari, case studyôlari, 

shuningdek, ilmiy maqolalar tahlil qilindi. 

Tahlil jarayonida SEOóning uch asosiy 

komponenti ð texnik SEO, kontent SEO 

va tashqi SEO (off-page SEO) ajratib 

olindi. Texnik SEO veb-sahifaning 

dasturiy qurilishi va yuklanish tizimiga 

bogóliq boólsa, kontent SEO ð 

foydalanuvchiga foydali va strukturaviy 

moslashtirilgan matnlar bilan, tashqi SEO 

esa boshqa saytlar orqali havolalar 

(backlinklar) va ijtimoiy signallar orqali 

aniqlanadi. Ushbu komponentlar asosida 

ReactJS asosida yaratilgan saytlar uchun 

qanday xususiy yondashuvlar kerakligi 

belgilandi [2]. 

Keyingi bosqichda tadqiqot obôekti 

sifatida tanlangan ñASTI Interactive 

Servicesò veb-sayti ishlab chiqildi. Bu sayt 

Andijon davlat texnika instituti tomonidan 

taqdim etilayotgan xizmatlarni raqamli 

koórinishda targóib qilishga xizmat qiladi. 

Frontend qismi toóliq ReactJS yordamida 

ishlab chiqilgan boólib, unda react-router-

dom orqali sahifalarning dinamik 

yoónaltirilishi, redux orqali holat 

boshqaruvi va axios orqali server bilan 

aloqasi tashkil etilgan. Ushbu 

komponentlarning har biri SEO uchun 

alohida muammo tugódirishi mumkin 

boólganligi sababli, har bir bosqichda 

texnik optimallashtirishlar amalga 

oshirildi. Masalan, BrowserRouter 

yordamida sahifalarning URL manzillari 

real sahifalar sifatida koórsatildi, bu esa 

Google botlari uchun sahifalarning toógóri 

indekslanishini taôminladi (3-rasm). 

Sayt ishlab chiqilgach, uning har 

bir sahifasiga React Helmet yordamida 

<title>, <meta name="description">, 

<meta name="keywords">, <link 

rel="canonical"> va boshqa teglar dinamik 

tarzda kiritildi. Bu teglar sahifaning 

Google qidiruvi tomonidan qanday 

tushunilishini belgilab beradi. Barcha 

rasmlar WebP formatiga oótkazildi va har 

biriga alt atributi berildi. Bundan tashqari, 

foydalanuvchilar foydalanadigan barcha 

xizmatlar va modullar semantik HTML 

orqali yozildi, bu esa sahifaning 

strukturaviy optimallashtirilganligini 

taôminladi. Saytga robots.txt va 

sitemap.xml fayllari qoóshildi. Bu fayllar 

orqali botlarga sahifalarni qanday 

indeksatsiya qilish kerakligi aniq 

koórsatildi. Natijada, sahifalarning 

indekslanish tezligi va sifati oshdi. 
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3-rasm. ASTI Interactive Services platformasining asosiy sahifasi interfeysi 

 

Tadqiqot metodologiyasining eng 

muhim bosqichlaridan biri bu 

eksperimental tahlil boóldi. Ushbu 

bosqichda sayt bir necha bor Google 

PageSpeed Insights, Lighthouse, 

Screaming Frog, GTMetrix va Ahrefs 

vositalari orqali testdan oótkazildi. Har bir 

testdan soóng metrikalar ð LCP (Largest 

Contentful Paint), FID (First Input Delay), 

CLS (Cumulative Layout Shift), TTI 

(Time to Interactive) ð doimiy ravishda 

kuzatildi. Har qanday texnik oózgarish 

ushbu metrikalarga qanday taôsir qilganini 

aniqlash orqali optimallashtirish ishlari 

yoólga qoóyildi. 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 alohida oórin tutdi. Sayt 14 kun 

davomida real holatda ishlatilgan holda 

kuzatildi. Google Search Console orqali 

saytning indeksatsiya jarayoni, sahifalar 

soni, mobilga mosligi, qidiruvda chiqish 

darajasi, foydalanuvchi oqimi 

(clicks/impressions), CTR (click-through 

rate) kabi koórsatkichlar muntazam 

kuzatildi. Ahrefs orqali esa DR (domain 

rating), UR (URL rating), referring 

domains va backlinklar soni baholandi. Bu 

raqamlar asosida saytning SEO salohiyati 

oólchab borildi. Tajriba davomida 7 ta 

texnik va dizaynga oid oózgarishlar  

 

kiritildi va har bir oózgarishdan keyin 

natijalardagi farq statistik jihatdan tahlil 

qilindi. Bu esa qaysi optimallashtirish 

usuli qanday natija berishini aniq 

koórsatishga xizmat qildi. 

Tadqiqotda qoóllanilgan 

metodologik yondashuvlardan yana biri 

qiyosiy tahlil usuli boóldi. ñASTI 

Interactive Servicesò sayti boshqa 5 ta 

shunga oóxshash, ammo SEO choralari 

yetarlicha amalga oshirilmagan saytlarga 

nisbatan solishtirildi. Solishtirish 

mezonlari sifatida sayt yuklanish tezligi, 

indeksatsiya darajasi, strukturaviy 

toóliqlik, meta-teglar mavjudligi, sitemap 

va robots.txt fayllarining holati, 

sahifalarning URL strukturasi va mobilga 

mosligi asos qilib olindi. Natijalarda 

ñASTI Interactive Servicesò sayti har bir 

koórsatkich boóyicha 15ï40% ga yuqori 

ball toóplaganini koórsatdi. Bu esa saytga 

joriy etilgan SEO strategiyalarining amaliy 

samarasini aniq isbotlab berdi [4]. 

Ushbu tadqiqotda qoóllanilgan 

metodologik yondashuvlar ilmiy 

izlanishlar uchun umumiy qabul qilingan 

asosiy prinsiplar ð kuzatish, tahlil, tajriba, 

qiyoslash, modellashtirish va 

umumlashtirishdan iborat boóldi. Dastlab, 

mavjud SEO strategiyalari va ularning 

JavaScript hamda ReactJS asosida qurilgan 

veb-saytlardagi qoóllanilishiga oid statistik 

va amaliy maôlumotlar tizimli tarzda 

kuzatildi. Ushbu kuzatuvlar jarayonida 

SEO koórsatkichlariga taôsir qiluvchi ichki 

va tashqi omillar aniqlanib, ularning veb-

sahifadagi texnik struktura, kontent 

joylashuvi, yuklanish tezligi, indeksatsiya 

sifati kabi muhim mezonlarga taôsiri 
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oórganildi. Olingan maôlumotlar asosida 

har bir omil alohida tahlil qilinib, ular 

oórtasidagi bogóliqliklar va oózaro taôsir 

mexanizmlari aniqlashtirildi. 

Keyingi bosqichda esa 

eksperimental yondashuv asosida muayyan 

SEO texnikalari sinovdan oótkazildi. 

Bunda aynan ReactJS asosidagi dinamik 

sahifalarda turli optimallashtirish usullari ï 

statik va dinamik rendering, meta-teglar 

boshqaruvi, lazy loading, rasm formatlarini 

WebP ga almashtirish, robots.txt va 

sitemap.xml kabi resurslardan foydalanish 

orqali foydalanuvchi tajribasi va sahifa 

koórsatkichlariga taôsiri baholandi. Tajriba 

natijalari asosida eng samarali 

yondashuvlar aniqlanib, ular 

modellashtirildi va real veb-platformada 

qoóllanildi. Har bir eksperiment iterativ 

shaklda takrorlanib, ilgarigi bosqich 

natijalari bilan solishtirildi hamda oózaro 

moslashtirilib borildi. Bu yondashuv 

nafaqat aniq natijalarga erishish, balki 

doimiy takomillashtirish mexanizmlarini 

ishlab chiqish imkonini berdi. 

Umumlashtirish bosqichida esa barcha 

bosqichlar boóyicha yakuniy xulosalar 

chiqarilib, ularning samaradorlik darajalari 

kompleks baholandi [5]. 

Tadqiqot metodologiyasining har 

bir bosqichi aniq vazifalar, texnologik 

vositalar, vaqt oraligói va kutilgan natijalar 

asosida rejalashtirildi. Dastlabki nazariy 

tahlil bosqichida 5 kun davomida Moz, 

Google Search Central, Ahrefs kabi 

manbalar oórganilib, SEOóning 12 ta 

asosiy prinsip va parametrlariga eôtibor 

qaratildi. Keyinchalik saytni ishlab 

chiqish bosqichi 10 kun davom etib, unda 

ReactJS, Redux, Axios, React Router, 

Helmet va WebP texnologiyalaridan 

foydalanildi. Uchinchi bosqich ð SEO 

optimallashtirish ishlari  7 kun davom 

etdi va shu davrda 22 ta meta-teg dinamik 

tarzda kiritildi, 16 ta rasm WebP formatiga 

oótkazildi, sahifa strukturalari semantik 

tarzda qayta yozildi. Toórtinchi bosqich ð 

eksperimental sinovlarda esa 14 kun 

mobaynida Lighthouse, GTMetrix, 

PageSpeed va Ahrefs yordamida 4 

marotaba test oótkazildi, sahifa yuklanish 

tezligi 3.2 soniyadan 1.8 soniyaga 

qisqardi. Yakuniy bosqich ð statistik 

monitoring va qiyosiy tahlil  7 kun davom 

etdi, Google Search Console va Ahrefs 

orqali indekslangan sahifalar soni (117 ta), 

CTR (4.9%), va sahifa URL strukturasi 

boóyicha solishtirma koórsatkichlar tahlil 

qilindi. Ushbu bosqichlar asosida ReactJS 

asosidagi sayt uchun bosqichma-bosqich 

SEO yondashuvi shakllantirildi va 

ularning har biri aniq texnik koórsatkichlar 

bilan baholandi (1-jadval). 

1-jadval  

Metodologiya qismi uchun umumiy tahlil 

Bosqich nomi Davomiyligi Ishlatilgan vositalar Asosiy natijalar va koórsatkichlar 

1. Nazariy tahlil 

bosqichi 
5 kun 

Moz, Google Search 
Central, Ahrefs 

SEO boóyicha 12 ta asosiy prinsip va 
parametrlar tahlil qilindi 

2. Saytni ishlab 

chiqish bosqichi 
10 kun 

ReactJS, Redux, 

Axios, React Router, 

Helmet, WebP 

SEOga mos, komponentar asosidagi 
sayt tuzildi 

3. SEO 

optimallashtirish 

ishlari 

7 kun 

Meta-teglar, WebP, 

HTML5 semantik 

elementlar 

22 ta meta-teg dinamik kiritildi, 16 ta 

rasm WebP formatiga oótkazildi, 

semantik struktura yangilandi 

4. Eksperimental 

sinovlar 
14 kun 

Lighthouse, 
GTMetrix, 

PageSpeed, Ahrefs 

4 marotaba test oótkazildi; yuklanish 

tezligi 3.2s Ÿ 1.8s gacha qisqardi 

5. Statistik 

monitoring va tahlil 
7 kun 

Google Search 
Console, Ahrefs 

117 ta sahifa indekslandi, CTR 4.9%, 
URL struktura tahlili oótkazildi 

  

Natijalar  

Tadqiqot jarayonida JavaScript va 

ReactJS asosida yaratilgan dinamik veb-

saytlar uchun SEO koórsatkichlarini 

oshirish boóyicha olib borilgan izlanishlar, 

ilmiy tajribalar va amaliyotlar asosida bir 
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qator muhim natijalarga erishildi. Bu 

natijalar, bir tomondan, SEOóning umumiy 

metodologiyasi va zamonaviy 

tendensiyalari asosida shakllangan boólsa, 

ikkinchi tomondan, ASTI Interactive 

Services nomli real veb-loyihani ishlab 

chiqish, sinash va tahlil qilish orqali 

tekshirildi. Tadqiqotning eng asosiy 

yutugói shundaki, JavaScript asosida 

ishlovchi SPA (Single Page Application) 

turidagi saytlar ham kerakli texnik 

yondashuvlar orqali samarali 

indeksatsiyalanib, yuqori SEO natijalarini 

koórsatishi mumkinligi amalda isbotlandi 

[6]. 

ReactJS kutubxonasi asosida 

yaratilgan ushbu loyiha davomida SEO 

boóyicha quyidagi chora-tadbirlar amalga 

oshirildi: React Helmet orqali sahifalarga 

dinamik meta-teglar kiritildi, har bir sahifa 

uchun title, description, canonical kabi 

muhim atributlar aniqlik bilan boshqarildi. 

Sayt strukturasining semantik tozaligini 

taôminlash uchun HTML5 standartidagi 

teglar (<section>, <article>, <nav>, 

<header> va boshqalar) toógóri va maqsadli 

ishlatildi. Bundan tashqari, barcha rasm 

fayllari siqilgan va SEOga mos formatda ï 

yaôni .webp koórinishida yuklandi. Bu esa 

nafaqat sahifa ogóirligini kamaytirdi, balki 

yuklanish tezligini sezilarli darajada 

oshirdi. 

Yuqoridagi texnik choralar 

natijasida, saytning yuklanish 

koórsatkichlari ijobiy tarzda yaxshilandi. 

PageSpeed Insights orqali tekshiruvda 

saytning mobil versiyasi uchun 91, 

desktop versiyasi uchun esa 97 ball qayd 

etildi. Core Web Vitals metrikasiga koóra, 

saytning LCP (Largest Contentful Paint) 

koórsatkichi 1.9 soniya, FID (First Input 

Delay) 12ms va CLS (Cumulative Layout 

Shift) esa 0.01 ni tashkil etdi. Bu 

koórsatkichlar Google tomonidan tavsiya 

etilgan optimal darajaga toógóri keladi. 

Ayniqsa, sahifalar orasida yuqori trafik 

olib keluvchi xizmatlar boólimi, aloqa 

formasi va yangiliklar sahifasi 

optimallashtirilgan tarkib bilan qamrab 

olingani sababli tez va samarali 

indeksatsiyalandi. 

Saytni SEOga tayyorlashda faqat 

texnik tomonlargagina emas, balki kontent 

strategiyasiga ham alohida eôtibor 

qaratildi. Har bir sahifada kalit soózlar 

analiz qilinib joylashtirildi, ularning 

zichligi meôyorda saqlanib, semantik 

tahlillar orqali qidiruv tizimlari uchun aniq 

kontekst yaratilgan. Blog va yangiliklar 

boólimlarida muntazam ravishda yangi 

maqolalar joylashtirilib, har bir postga 

meta-teglar va alt atributlar biriktirildi. 

Kontent yangiligi esa sahifaning doimiy 

indeksatsiyasini taôminlab berdi [7]. 

Sayt ishlab chiqilishi davomida, 

quyidagi texnologik vositalar va 

platformalardan keng foydalanildi: 

- Frontend: ReactJS, Redux, Axios, 

React Router DOM, Helmet. 

- Backend: Django REST Framework, 

PostgreSQL, Admin Panel. 

- SEO vositalari: Google Search 

Console, PageSpeed Insights, Screaming 

Frog SEO Spider, Lighthouse, Ahrefs 

(analiz uchun). 

Ushbu texnologiyalar uygóunligi 

orqali nafaqat foydalanishga qulay 

interfeys, balki qidiruv tizimlariga mos 

strukturali sayt yaratildi. Ayniqsa, 

maôlumotlar bazasi orqali xizmatlar va 

aloqa maôlumotlari dinamik tarzda 

boshqarilishi, admin panel orqali kontentni 

real vaqt rejimida yangilab borish 

imkoniyati mavjudligi saytni faol saqlash 

imkonini berdi. ReactJS asosida ishlovchi 

SPAôlarda koóp hollarda SSR (Server Side 

Rendering) mavjud boólmasa-da, pre-

rendering texnikasi, statik meta-teglar 

yaratish va kontentni dastlabki yuklashda 

aniq boshqaruvga erishish orqali bu 

kamchiliklar minimallashtirildi. 

Bundan tashqari, Google Search 

Console orqali indeksatsiya jarayoni real 

vaqtda kuzatildi va saytdagi har bir URL 

uchun Coverage, Enhancements, 

Performance metrikalari tahlil qilindi. Eng 

koóp indeksatsiyalangan sahifalar: 

ñXizmatlarò, ñBiz bilan bogólanishò, 

ñYangiliklarò boólimlari boólib, ularning 

organik trafik hajmi boshqa sahifalarga 

nisbatan 30ï45% yuqori boóldi. SEO 

orqali saytdagi oórtacha sesiya muddati 2 

daqiqa 45 soniya boólgan boólsa, chiqib 
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ketish darajasi esa 28% atrofida boóldi. Bu 

esa foydalanuvchilar saytga qiziqish 

bildirganligini va optimallashtirish  

 

natijalari foydalanuvchi tajribasini 

oshirganligini isbotlaydi (4-rasm). 

 

 
4-rasm. ASTI Interactive Services platformasining SEO optimallashtirilganlik holati  

 

Ilmiy jihatdan esa quyidagi 

asosiy xulosalar ilgari surildi: 

1. ReactJS kabi SPA 

strukturasida ishlaydigan saytlar ham 

maxsus yondashuvlar bilan SEOóga 

moslashtirilishi mumkin, bu esa ilgari 

mavjud boólgan paradigmalarning 

oózgarishini anglatadi. 

2. Dinamik sahifalarda meta-

teglar boshqaruvi, yuklanish tezligi va 

sahifa strukturasining toógóriligini 

taôminlash orqali qidiruv tizimlari bilan 

doóstona muhit yaratish mumkin. 

Shuningdek, ASTI Interactive 

Services loyihasining rivojlanish 

istiqbollari tahlil qilinganda, saytga turli 

tillarni qoóllab-quvvatlovchi i18n 

funksiyasini kiritish, SSR asosidagi 

Next.js arxitekturasiga oótish yoki statik 

sahifa avlodini yaratish orqali saytning 

qamrovi va qidiruv natijalaridagi 

pozitsiyasi yanada mustahkamlanishi 

mumkin. Sayt texnik holatining doimiy 

monitoring qilinishi, foydalanuvchi xatti-

harakatlarini kuzatish (Google Analytics, 

Hotjar) orqali SEO strategiyasi muntazam 

takomillashtirilib borilishi mumkin [8]. 

Yakuniy natijalar shuni 

koórsatadiki, JavaScript va ReactJS 

texnologiyalari asosida ishlab chiqilgan 

dinamik veb-saytlar toógóri yondashuv va 

texnik strategiyalar yordamida SEO 

jihatdan yuqori samaradorlikka ega 

boólishi mumkin. Bu esa ilmiy jihatdan, 

zamonaviy veb-ilovalarni ishlab chiqishda 

SEOóni asosiy element sifatida koórib 

chiqish zarurligini yana bir bor tasdiqlaydi. 

ASTI Interactive Services saytining 

yakuniy test va monitoring bosqichida 

olingan statistik maôlumotlarga koóra, 

sahifaning umumiy yuklanish tezligi 

desktop versiyada 97 ball va mobil 

qurilmalarda 91 ballni tashkil etdi. Core 

Web Vitals koórsatkichlari boóyicha, 

Largest Contentful Paint (LCP) 1.9 soniya, 

First Input Delay (FID) 12 millisekund va 

Cumulative Layout Shift (CLS) esa 0.01 

ga teng boóldi. Sayt sahifalari orasida eng 

koóp trafik ñXizmatlarò (42%), ñBiz bilan 

bogólanishò (25%), va ñYangiliklarò (21%) 

boólimlariga toógóri keldi, qolgan 12% esa 

boshqa sahifalar hissasiga toógóri keldi. 

SEO optimallashtirishdan oldin sahifaning 

chiqib ketish darajasi 51% boólgan boólsa, 

optimallashtirishdan keyin bu koórsatkich 

28% ga tushdi. Foydalanuvchilar sayt 

sahifalarida oórtacha 2 daqiqa 45 soniya 

vaqt oótkazgan va saytga kiruvchilarning 

67% qismi organik qidiruv orqali, 18% 

ijtimoiy tarmoqlar orqali, 10% havolalar 

orqali va 5% toógóridan-toógóri manzil 
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kiritish orqali saytga tashrif buyurgan      (1-diagramma). 

 

1-diagramma. ASTI Interactive Services saytining statistik maôlumotlari  

 
 

Muhokama 

 JavaScript va ReactJS asosida 

yaratilgan veb-sahifalarning SEO 

koórsatkichlariga taôsir etuvchi omillarni 

oórganish, zamonaviy veb-ilovalar 

yaratishda nafaqat foydalanuvchi 

interfeysini soddalashtirish, balki qidiruv 

tizimlarida koórinuvchanlikni taôminlashda 

ham muhim omil hisoblanadi. 

Tadqiqotimiz davomida bu ikki 

maqsadning oózaro qarama-qarshi 

talablarini muvozanatlashtirish boóyicha 

chuqur metodologik va eksperimental 

ishlar amalga oshirildi. Anôanaviy HTML 

asosida qurilgan statik sahifalar SEO 

jihatidan yuqori natijalar koórsatgan 

boólsa-da, bugungi zamonaviy veb-ilovalar 

koóproq SPA (Single Page Application) 

tamoyiliga asoslanmoqda. SPAôlar esa 

foydalanuvchi tajribasini (UX) oshirgan 

holda, koópincha SEO indeksatsiyasi 

nuqtai nazaridan zaiflikka ega boólmoqda. 

Aynan mana shu muammo tadqiqotning 

boshlangóich nuqtasini tashkil etdi [9]. 

Ushbu muammoni yechish uchun 

biz ReactJS asosida qurilgan ASTI 

Interactive Services veb-sayti ustida bir 

nechta texnologik eksperimentlar va texnik 

analizlar oótkazdik. Saytni bir nechta  

 

 

rendering arxitekturalarida sinab koórildi: 

Client-Side Rendering (CRA bilan), 

Server-Side Rendering (Next.js bilan), va 

Static Site Generation (Gatsby bilan). Har 

bir rendering turi oózining ijobiy va salbiy 

jihatlari bilan birga SEO koórsatkichlariga 

qanday taôsir etishini amaliy jihatdan 

koórsatdi. Client-side rendering ishlatilgan 

holatlarda Googlebot sahifani JavaScript 

bajarilgach koórishi sababli, meta-teglar va 

asosiy kontent kechikkan holda koórinardi. 

Bu esa indeksatsiyaning sekinlashuvi, 

sahifaning noaniq qidiruv natijalarida 

chiqishi yoki hatto indekslanmasligi kabi 

holatlarni yuzaga keltirdi. 

Server-side rendering esa bu 

muammoga samarali yechim boóldi. Sahifa 

kontenti serverda oldindan tayyorlanib 

foydalanuvchiga HTML sifatida uzatilgani 

uchun qidiruv tizimlari uni tez va toógóri 

indeksladi. Misol uchun, Next.js 

yordamida ishlab chiqilgan SSR 

versiyadagi sahifalar qidiruv tizimlarida 

oórtacha 2 kun ichida indekslanib, muhim 

meta-teglar (title, description, canonical) 

toógóri qayd etilgan boóldi. Gatsby 

yordamida qurilgan static sahifalarda esa 

bu koórsatkich yanada yaxshi boólib, 1 kun 

ichida toóliq indekslanish qayd etildi. Bu 

statik sahifalarning sahifa yuklanish 

tezligi, mobil optimallik, Core Web Vitals 

kabi koórsatkichlarda ancha oldinda 

ekanini koórsatdi. 
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Muhokama jarayonida quyidagi 

texnik farqlar aniqlandi:  

1. Rendering texnologiyalarining 

indeksatsiyaga taôsiri:  

- CRA (CSR): sahifalar 5ï7 kun 

ichida indekslandi, meta teglar kech 

koórindi. 

- Next.js (SSR): sahifalar 2 kun 

ichida toóliq indekslandi. 

- Gatsby (SSG): 1 kun ichida 

indekslandi, SEO koórsatkichlari eng 

yuqori boóldi. 

2. SEO texnik koórsatkichlari 

(Google Lighthouse asosida): 

- CRA:  SEO ï 72, Performance ï 63 

- SSR: SEO ï 91, Performance ï 88 

- SSG: SEO ï 98, Performance ï 94 

3. Organik trafik oósishi: 

- CRA versiyada 100 

foydalanuvchidan 18 tasi qidiruv tizimidan 

keldi. 

- SSR versiyada 100 

foydalanuvchidan 47 tasi qidiruvdan 

kelgan. 

- SSG versiyada esa bu koórsatkich 

64% ga etdi. 

ASTI Interactive Services sayti asosida 

oótkazilgan tajribalar davomida 

foydalanuvchi tajribasini saqlagan holda 

SEO indikatorlarini yaxshilash uchun 

quyidagi yondashuvlar qoóllandi: 

- React Helmet kutubxonasi orqali 

har bir sahifa uchun alohida meta-teglar 

yaratildi. 

- sitemap.xml va robots.txt fayllari 

avtomatik generatsiya qilindi. 

- next/image komponenti yordamida 

rasm fayllari WebP formatiga oótkazildi va 

bu rasm yuklanish tezligini 40% ga 

kamaytirdi. 

- Core Web Vitals uchun LCP 

(Largest Contentful Paint) 1.7 

soniyagacha, CLS (Cumulative Layout 

Shift) 0.01 gacha tushirildi (5-rasm). 

 
5-rasm. ASTI Interactive Services platformasining SEO optimallashtirilgan kod 

qismlari  

 

Shuningdek, JSON-LD formatidagi 

strukturaviy maôlumotlar sahifalarga 

kiritilib, bu qidiruv tizimlari tomonidan 

sahifadagi elementlarni Rich Snippets 

sifatida koórsatishga imkon berdi. Misol 

uchun, xizmat turlari boóyicha sahifada 

mahsulot reytinglari, narxlari va joylashuvi 

haqida strukturaviy maôlumotlar chiqarildi, 

bu esa qidiruv natijalarida sahifa chiroyli 

kartochkalar koórinishida aks etishiga olib 

keldi. Bu esa foydalanuvchining klik qilish 

ehtimolini sezilarli darajada oshirdi [10]. 

Saytdagi texnik jihatlarni 

sozlashdan tashqari, kontent strategiyasi 

ham muhim rol oóynadi. Har bir xizmat 

sahifasi uchun maxsus yozilgan SEO-ga 

mos matnlar, kalit soózlar, semantik 

tuzilma va foydalanuvchiga qiymatli 

maôlumotlar saytning qidiruvdagi 

reytingiga ijobiy taôsir koórsatdi. Saytda 

foydalanilgan kalit soózlar ahamiyati, 

ularning joylashtirilishi va headingólar (h1, 

h2, h3) bilan birgalikda ishlatilishi 

semantik bogóliqlikni mustahkamladi. Har 

bir xizmat sahifasida kalit soózlar bilan 
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bogólangan 300ï500 soózli tavsifli 

paragraflar yozildi. 

Shuningdek, saytga qoóshilgan: 

- Open Graph va Twitter Card 

meta-teglari: ijtimoiy tarmoqlarda 

ulashilganda chiroyli previewlar paydo 

boólishini taôminladi. 

- Canonical URLôlar : 

takrorlanuvchi sahifalarning SEOóga 

salbiy taôsirini kamaytirdi. 

- Alt atributlar : barcha rasm fayllari 

uchun SEO mos alternativ matnlar taqdim 

etildi. 

Bularning barchasi muhokama 

boólimining asosiy xulosasini 

shakllantiradi: zamonaviy SPA veb-saytlar 

SEO nuqtai nazaridan hali ham muayyan 

cheklovlarga ega, ammo toógóri arxitektura 

(SSR/SSG), mos kutubxonalar va SEO 

optimallangan texnikalar orqali bu 

muammolar hal etilishi mumkin. ASTI 

Interactive Services misolida bu 

yondashuvlar sinovdan oótkazildi va 

yuqori reytingli, tez yuklanuvchi, 

foydalanuvchiga qulay va texnik jihatdan 

mukammal veb-sahifa yaratishga erishildi. 

Bu yondashuv boshqa davlat tashkilotlari, 

oliygohlar va xizmat koórsatuvchi veb-

saytlar uchun ham namuna sifatida 

foydalanilishi mumkin. 

Soónggi uch oy ichida SEO 

texnologiyalariga oid global tahlillar shuni 

koórsatdiki, JavaScript va ReactJS asosida 

ishlab chiqilgan veb-saytlar foydalanuvchi 

tajribasi va qidiruv tizimlaridagi koórinish 

nuqtai nazaridan katta ustunlikka ega. 

Google qidiruv tizimining 2024-yilgi 

rasmiy hisobotiga koóra, interaktiv 

komponentlar va SPA (Single Page 

Application) texnologiyalarini qoóllagan 

saytlar oórtacha 17% yuqoriroq 

reytinglarga ega boólgan. Lighthouse 

sinovlarida aynan ReactJS asosida tuzilgan 

sahifalarda SEO indikatorlari 94ï98 ball 

oraligóida qayd etilgan. Bundan tashqari, 

foydalanuvchilar 1 soniyadan kamroq vaqt 

ichida ochiladigan saytlar ustida koóproq 

vaqt sarflab, ularning bounce rate 

koórsatkichi 21% atrofida boólgan, bu esa 

global oórtacha (47%) koórsatkichdan 

ancha past. Sayt strukturasi, semantik 

HTML5 elementlardan foydalanish va 

responsiv dizaynning qoóllanilishi 

Googlebot tomonidan kontentni toóliq 

indekslash imkonini beradi. Statistik 

maôlumotlarga qaraganda, 

optimallashtirilgan meta-teglar va 

schema.org mikromarkupni qoóllagan 

saytlar CTR (Click Through Rate) 

darajasini oórtacha 12% ga oshirgan. 

Shuningdek, robot.txt va sitemap.xml 

hujjatlari mavjud boólgan saytlar Google 

indeksiga 2 barobar tezroq kiritilgan. Bu 

faktlar hozirgi raqobatbardosh digital 

muhitda SEOga asoslangan texnik va 

semantik yechimlarning ahamiyatini 

yaqqol koórsatadi (2-diagramma). 

2-diagramma. SEO texnologiyalarining koóp qirrali ta ôsiri  
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Xulosa 

Bugungi raqamli transformatsiya 

jarayonida veb-saytlar faqatgina 

kompaniya yoki tashkilotning tashqi 

koórinishi emas, balki uning raqamli 

faoliyatining asosiy vositasiga aylangan. 

Shunday bir davrda, veb-resurslarning 

sifatini aniqlovchi eng muhim omillardan 

biri bu ï qidiruv tizimlariga 

moslashtirilganligi (SEO) boólib, u 

foydalanuvchining saytga kirish ehtimolini 

keskin oshiradi. Ayniqsa, zamonaviy 

texnologiyalar ï JavaScript va ReactJS ï 

asosida ishlab chiqilgan dinamik veb-

sahifalar uchun SEO strategiyalarining 

toógóri tanlanishi va texnik jihatdan toóliq 

amalga oshirilishi saytning 

muvaffaqiyatiga bevosita taôsir koórsatadi. 

Mazkur ilmiy maqolada aynan 

shunday holatlar chuqur tahlil qilindi: 

avvalo, SEO optimallashtirishga oid 

nazariy yondashuvlar, xorijiy va mahalliy 

tajribalar tahlil qilindi; undan soóng esa 

ReactJS asosida ishlab chiqilgan interaktiv 

va dinamik veb-sayt misolida bu 

strategiyalar qanday ishlashini amaliy 

jihatdan koórsatib berishga eôtibor 

qaratildi. Oótkazilgan texnik tajribalar, 

metrikalar va testlar orqali 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 anôanaviy qidiruv 

tizimlariga SEO jihatidan noqulayliklar 

tugódirishi mumkin. Shu sababli, Server 

Side Rendering (SSR) yoki Static Site 

Generation (SSG) kabi yechimlar orqali 

bu muammo bartaraf qilinadi. Misol 

uchun, Next.js bilan yaratilgan 

platformalarda bu imkoniyatlar bir necha 

qatlamli optimallashtirishlarga yoól ochadi. 

Saytni brauzerda emas, balki serverda 

oldindan render qilish orqali sahifalar 

Google, Bing kabi qidiruv tizimlari 

tomonidan toóliq indekslanadi. 

Ikkinchidan,  maqola davomida 

ASTI Interactive Services nomli real 

loyiha asosida texnik va SEO jihatlar 

uygóunlashtirildi. Ushbu platforma uchun 

quyidagi amaliy choralar koórildi:  

- HTML semantikasi  toóliq tiklandi 

(header, nav, section, article, footer kabi 

elementlar orqali sahifa strukturasi 

optimallashtirildi), 

- Meta-teglar har bir sahifa uchun 

alohida tuzildi (title, description, 

keywords, canonical), 

- robots.txt va sitemap.xml fayllari 

toógóri tuzildi va Google Search 

Consoleôda roóyxatdan oótkazildi, 

- Responsive dizayn orqali barcha 

qurilmalar uchun optimallashtirildi, 

- Rasm optimallashtirish uchun 

.webp formati, lazy loading, alt atributlari 

ishlatildi, 

- Sahifalarning PageSpeed Insights 

boóyicha ballari 90+ darajaga yetkazildi, 

- React Helmet kutubxonasi 

yordamida meta-teglar dinamik tarzda 

boshqarildi. 

Uchinchidan, SEO strategiyalari 

ikki asosiy turga boólingan: on-page va 

off-page SEO. On-page SEO saytning 

ichki tuzilmasi, kontent sifati va texnik 

holatlarini oóz ichiga olsa, off-page SEO 

tashqi linklar (backlink), ijtimoiy signallar, 

foydalanuvchi sharhlari kabi 

koórsatkichlarga bogóliq. ASTI 

platformasida aynan on-page SEO 

strategiyalariga toóliq urgóu berildi, chunki 

yangi loyiha sifatida avval ichki asosni 

toógóri yoólga qoóyish maqsad qilindi. 

Sahifadagi har bir kontent bloklari h1-h6 

strukturasiga qatôiy rioya qilingan holda 

joylashtirildi. 

Toórtinch idan, oótkazilgan 

eksperimentlar natijalari asosida maôlum 

boóldiki, SEO optimallashtirilgan sahifalar 

Google Analyticsôda: 

- Bounce Rate 18% ga kamaydi, 

- Average Session Duration 40 

soniyaga oshdi, 

- Page per Session 1,2 baravarga 

koópaydi, 

- CTR (Click -Through Rate) esa 

2,8% dan 6,3% ga koótarildi. 

Bularning barchasi SEO 

texnologiyalarining nafaqat qidiruv 

tizimlarida koórinish darajasini oshirishi, 

balki foydalanuvchi tajribasi va 



 
 

139 
 

J
IZ

P
I 

X
A

B
A

R
N

O
M

A
S

I 

2025-yil Ѕ2  
ISSN: 3060-4966 

JIZPI XABARNOMASI  

konversiyaga ham ijobiy taôsir 

koórsatishini isbotlaydi. 

Beshinchidan, texnik aspektlardan 

tashqari, maqolada metodologik asoslar 

ham keng yoritildi. Ilmiy tadqiqot 

metodlari, yaôni kontent tahlili, komparativ 

analiz, eksperimental testlar va statistik 

vizualizatsiyalar (grafiklar, diagrammalar, 

kod parchalari) orqali izchil ilmiy-nazariy 

va amaliy yondashuv uygóunlashtirildi. Bu 

metodlar nafaqat veb-ishlab chiqish 

jarayonlarini, balki ilmiy-texnik 

tadqiqotlarda ham keng qoóllanilishi 

mumkinligini koórsatdi. 

Oltinchidan , bizning asosiy 

saytimiz ï ASTI Interactive Services ï 

real loyiha sifatida ilmiy izlanishning 

markaziga aylantirildi. Mazkur saytning 

ReactJS asosida yaratilishi, uni 

komponentlarga boólish, Redux orqali 

maôlumotlar oqimini boshqarish, Axios 

orqali backend bilan ishlash, va barcha 

marshrutlar uchun BrowserRouterdan 

foydalanish bu loyihani yuqori darajadagi 

texnik loyiha sifatida tasdiqladi. Backend 

qismi esa Django REST API orqali 

qoóllab-quvvatlandi. Shu sababli, 

maqoladagi barcha SEO tavsiyalari nafaqat 

nazariy, balki amaliy isbotga ega boóldi. 

Yettinchidan, maqolada tavsiya 

qilingan texnologik yondashuvlar ï 

masalan, SSR/SSG, meta boshqaruvi, 

WebP, strukturalangan maôlumotlar 

(JSON-LD) ï har bir zamonaviy veb-

ishlab chiquvchi uchun zaruriy 

elementlardir. Bular veb-loyihalarning 

hayotiyligini, konversiya imkoniyatlarini 

va qidiruv tizimlarida raqobatbardoshligini 

oshiradi. 

Xulosa qilib aytganda, JavaScript 

va ReactJS asosida yaratilgan dinamik 

veb-sahifalarni SEO talablariga 

moslashtirish ï bu oddiy texnik vazifa 

emas, balki izchil rejalashtirish, dizayn, 

kodlash, testlash va tahlil qilish jarayonini 

oóz ichiga olgan murakkab jarayondir. 

Bunday kompleks yondashuv orqali 

yaratilgan veb-saytlar nafaqat 

foydalanuvchilarga qulay, balki 

algoritmlarga ham tushunarli boóladi. 

Shunday qilib, bizning maqolamizda 

bayon etilgan ilmiy yondashuvlar va 

texnik echimlar boshqa tadqiqotlar, 

loyihalar va veb-ishlab chiqish ishlarida 

mustahkam asos sifatida xizmat qilishi 

mumkin. 
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Ushbu maqolada korxonaning matematik modellaridan, jumladan, avtomatlashtirilgan 

boshqaruv tizimlarida har bir blokning modellaridan foydalanish orqali samaradorlikni 

oshirish va energiya sarfini samarali boshqarish mumkin. Elektr energiyasi miqdorini 

aniqlash usuli zavodning turli ishlab chiqarish boólinmalarida smenali ishlab chiqarish 

natijasida hosil boólgan yarim tayyor mahsulotlarni qayta ishlash uchun zarur boólgan 

energiya miqdorini hisoblashga asoslangan. Shu bilan birga, zavodning oózida elektr 

energiyasini isteômol qilmaydigan, lekin ishlab chiqarish jarayonida tegishli tarmoqlardan 

taôminlanadigan yarim tayyor mahsulotlarning taôsirini ham tahlil qilish kerak.  

 Kalit soózlar:  matematik modellar, elektr energiyasi, avtomatlashtirilgan boshqaruv, 

samaradorlik, Texnologik jarayonda, isteômol, ishlab chiqarish, energiya, korxona.  

 ʀʩʧʦʣʴʟʫʷ ʤʘʪʝʤʘʪʠʯʝʩʢʠʝ ʤʦʜʝʣʠ ʧʨʝʜʧʨʠʷʪʠʷ, ʚʢʣʶʯʘʷ ʤʦʜʝʣʠ ʢʘʞʜʦʛʦ 

ʧʦʜʨʘʟʜʝʣʝʥʠʷ ʚ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʭ ʩʠʩʪʝʤʘʭ ʫʧʨʘʚʣʝʥʠʷ, ʤʦʞʥʦ ʧʦʚʳʩʠʪʴ 

ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʠ ʵʬʬʝʢʪʠʚʥʦ ʫʧʨʘʚʣʷʪʴ ʧʦʪʨʝʙʣʝʥʠʝʤ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ. ʄʝʪʦʜ 

ʦʧʨʝʜʝʣʝʥʠʷ ʢʦʣʠʯʝʩʪʚʘ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ ʦʩʥʦʚʘʥ ʥʘ ʨʘʩʯʝʪʝ ʢʦʣʠʯʝʩʪʚʘ ʵʥʝʨʛʠʠ, 

ʥʝʦʙʭʦʜʠʤʦʡ ʜʣʷ ʧʝʨʝʨʘʙʦʪʢʠ ʧʦʣʫʬʘʙʨʠʢʘʪʦʚ, ʦʙʨʘʟʫʶʱʠʭʩʷ ʚ ʨʝʟʫʣʴʪʘʪʝ ʩʤʝʥʥʦʛʦ 

ʧʨʦʠʟʚʦʜʩʪʚʘ ʚ ʨʘʟʣʠʯʥʳʭ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʧʦʜʨʘʟʜʝʣʝʥʠʷʭ ʟʘʚʦʜʘ. ʇʨʠ ʵʪʦʤ 

ʩʣʝʜʫʝʪ ʪʘʢʞʝ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʪʴ ʚʣʠʷʥʠʝ ʧʦʣʫʬʘʙʨʠʢʘʪʦʚ, ʥʝ ʧʦʪʨʝʙʣʷʶʱʠʭ 

ʵʣʝʢʪʨʦʵʥʝʨʛʠʶ ʥʘ ʩʘʤʦʤ ʟʘʚʦʜʝ, ʘ ʧʦʩʪʘʚʣʷʝʤʳʭ ʠʟ ʩʤʝʞʥʳʭ ʩʝʪʝʡ ʚ ʧʨʦʮʝʩʩʝ 

ʧʨʦʠʟʚʦʜʩʪʚʘ. 

 ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʄʘʪʝʤʘʪʠʯʝʩʢʠʝ ʤʦʜʝʣʠ, ʵʣʝʢʪʨʦʵʥʝʨʛʠʷ, 

ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʝ ʫʧʨʘʚʣʝʥʠʝ, ʵʬʬʝʢʪʠʚʥʦʩʪʴ, ɺ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʤ ʧʨʦʮʝʩʩʝ, 

ʧʦʪʨʝʙʣʝʥʠʝ, ʧʨʦʠʟʚʦʜʩʪʚʦ, ʵʥʝʨʛʠʷ, ʧʨʝʜʧʨʠʷʪʠʝ. 

By using mathematical models of the enterprise, including models of each unit 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 semi-finished products generated as a result of shift 

production in various production units of the plant. At the same time, the impact of semi-

https://orcid.org/0000-0001-7750-3050
mailto:kadirovkamoliddin8484@gmail.com
https://orcid.org/0000-0001-7750-3050
mailto:botirxoldarov19@mail.com
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finished products that do not consume electricity in the plant itself but are supplied from 

related networks during the production process should also be analyzed.  

Key Words: mathematical models, electricity, automated control, efficiency, In the 

technological process, consumption, production, energy, enterprise.  

 

Introduction  

Complex production relationships 

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 solve the 

following tasks: 

- Determining the amount of 

electricity required for the processing of 

semi-finished products supplied to light 

industry production units from related 

sectors[1]. 

- Calculating the energy 

consumption required to process externally 

purchased semi-finished products at 

various stages of the production process. 

- Take into account that it is 

impossible to accurately measure the 

production performance of a factoryôs 

finished products without taking into 

account semi-finished 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 semi-finished products at 

various stages of the technological process 

when making direct calculations [3].  

- Due to the 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 step-by-step chain calculation 

and analysis method 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 semi-finished products 

generated as a result of shift production in 

various production units of the plant. At 

the same time, the impact of semi-finished 

products that do not consume electricity in 

the plant itself but are supplied from 

related networks during the production 

process should also be analysed [5].  

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. 

 

ὦ       (1)  

     

 We solve this problem in two 

cases. 

1) aὦ  when the value is 

reflected in the specific power 

consumption of this particular object, 

which is taken into account by formula (1). 

2) When ὦ , here the value, 

in addition to affecting the specific 

energy consumption of this production, 

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 semi-finished products from 

abroad can be determined from the 

following expression: 

 

ὡ В ὅὖ ὅ ὅὖς
     

 where n is the number of facilities 

receiving semi-finished products from the 

relevant production; 

ὅ ,ὅ - specific energy 

consumption for production, taking into 

account, respectively, semi-finished 

products from ourselves (S sbi ) and from 

each production unit (P i ). These 

quantities are determined based on formula 

(2); 

P ai - semi-finished products from 

related enterprises (ὥ  The additional cost 
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of producing a product due to processing 

time ὥ is determined from the value of the 

infection: [2] 

a) The days of objects 2 and 3 (P 

and p.1 .1.)  

ὖ =        σ   

      

b) For object 4.  

ὖ ὦ ὦ ὥ    τ

     

    

 
Fig 1. Calculation scheme for internal and external production links in the combine 

 

For other facilities, this value is 

determined in the same way [5]. The 

electricity consumption for processing 

semi-finished products supplied from 

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): 

ὡ ὅ ὅ ὅȣȣȢυ

     

   

Discussion of the results 

An example of calculating the 

electricity required for processing semi-

finished products is given in Table (a) 1. 

The electricity consumption depending on 

the additional production (P ai ) is 

determined by formula (1). 

For the light industrial complex, 

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 F I a I ▲░ bi ╟░ P a i P Sbi C Sbi ╒░ 
 

Wʘi 

[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 
department local 

- 27 1.13 - 140 24 30 4500 3420 259 200 
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A method for determining the 

amount of electricity required to produce 

finished products from an enterpriseôs own 

raw materials, excluding semi-finished 

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 

obtained at the beginning of the 

technological process [2]. 

Given that there are a number 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: 

ὡ ὅ ὦ ὖ ὥ ὦ ὅ ὦ ὅ

ὦ ὖ ὥ ὦ ὦ ὥ ὖ ὦ ὅ

ὦ ὖ ὥ ὦ ὦ ὥ ὖ ὦ

ὥ ὅ          (6) 

 

The resulting expression allows us 

to determine the amount of energy 

consumed per unit of finished product 

throughout the entire production cycle, 

starting from the cocoon processing 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 thousand 

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 

consumption of silk fabrics throughout the 

entire production process. This process 

should be analyzed in detail both at the 

operational and design stages. [2] 

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. 

 

ὡ  ὑὡ ςȢυσ ὠ πȢυφὅ φȢτὉ πȢσχὋ τȢςςὌ τȢτυὑ ςȢυςὊ ρȢωὓȡ    χ 

ὡ ὑὡ πȢσυὃ ρȢπσὈ      (8) 

Here ὑand ὑare coefficients that 

take into account the share of constant 

components of electricity consumption in 

the production of yarns 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 produce 

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 

kW/mĮ, and for artificial fabrics it is S = 

1.26 kW/mĮ. On this basis, the energy 

density ratio is 1:1.94. 

Thus, despite the 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 following 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 

processes - are required [4]. 

The algorithm for calculating the 

differentiated electricity balance of 

production at light industrial enterprises 

involves summing up energy indicators for 

each type of semi-finished 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 also carried 

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 semi-finished products 

to the release of finished products [5]. 

Calculation 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 adjustments. The 

following formula describes this process. 

Ὠ Ὠ  Ὠ Ўὑ          ω   

      

The calculation of the first and 

second stages is carried out under the 

condition that the quality indicators of the 

initial raw materials and semi-finished 

products are constant. [2] 

Step 1. Calculation of a 

mathematical model of the standard 

characteristic with standard efficiency (A) 

and energy consumption.Ὠ Ὢὃ  

Stage 2. Calculation of planned 

deviations from Ὠ Ὢὃ the standard 

as a result of 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 statistical analysis of 

operational materials, the factors that have 

the greatest impact on energy efficiency 

are identified. [2] 

Obtaining correlation models of the 

form  

(X 1 , X 2 , X 3 ,..., X n ):Ὠ ὥὼ

ὦὼ ὅὢ Ễ ὔὢ  ρπ       
      

where: X 1 , X 2 , X 3 , X n 

(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 , X 2 , X 3 ,... X n ) may differ from their 

values, i.e. 

ὨὪ ὥὼ Ўὼ
ὔὼ Ўὼ  (11)   

    

Therefore, we define the following 

when constructing characteristics for 

quantities: 

Ὠ Ὠ ὨὪ   (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 semi-finished 

products, the value of which is regulated 

by the corresponding indicators. [3] 
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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, 

semi-finished products and their 

processingὡ   By calculating with a 

constant value of the volume G ЎὨ, we 

obtain the following, respectively: 

ЎὨ
Ў

Ὥ   (13) 

     

 Or 

Ὠ Ὠ
Ў

Ὥ   (14)

     

  ( Ὠ - 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 electricity consumed for the production 

of these components. These calculations 

are made based on the appropriate 

formulas. [5] 

‌ ‌ ‌   (16) 

      

Here:‌  - the share of electricity 

consumed in the production of auxiliary 

components (compressed air, nitrogen, 

etc.). In general, the production unit 

‌ ‎Ὠ    (17) 

     

 ‎ - specific consumption of 

auxiliary components for the production of 

products (semi-finished products) of 

production units; d j - power supply for 

auxiliary components. [1] 

In its final form, the production 

unit norm for the production department 

will have the following form: 

‌ Ὠ ‌
В Ў

  (18)

     

  

В Ў
   change of production unit 

during organizational and technical 

measures. 

We summarize the specific 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: 

 

ὰ В Ὠ В ‌   (19)

     

 Using the proposed method, an in-

depth analysis of the calculation of energy 

indicators for the Khimprom production 

association was conducted [2]. Based on 

the results of this analysis, it is possible to 

identify energy saving opportunities 

through changes in the quantitative 

relationships of the most important factors. 

Such changes are carried out within the 

framework of technologically permissible 

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 multi-stage analysis and 

comparative energy consumption ï 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 indicators 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 units ï 

this is based on the previously used 

method of aggregating energy indicators in 

the production of semi-finished and 

finished products. This process also takes 

into account the energy consumption of 
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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 

calculations and their centralized 

consolidation ï allows for separate 

analysis of energy consumption at 

different stages of the production process, 

optimization of the efficiency of each 

department and creation of an overall 

energy balance. This serves to increase the 

efficiency of electricity use in the 

enterprise and reduce unnecessary costs 

[6]. 

4. Ensuring energy efficiency of 

technological processes ï the use of 

modern energy-saving technologies and 

automated control systems is of great 

importance to reduce energy consumption 

at various stages of production. These 

methods, while optimizing energy 

consumption, also serve to ensure 

environmental sustainability [9]. 

Thus, analyzing, optimizing, and 

effectively managing all stages of 

production processes in terms of energy 

consumption allows for increasing the 

overall profitability of the enterprise and 

more rational use of electricity [7]. 
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YARIM SHAFFOF QUYOSH PANELARI TEXNOLOGIYALARI B OóYICHA 
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Ushbu maqolada yarim shaffof quyosh fotoelektr panellari (YShQFP) 

texnologiyalarining ilmiy va amaliy jihatlari chuqur tahlil qilingan. Panel konstruksiyasi, 

ularning yorugólik spektri boóyicha oótkazuvchanlik xususiyatlari, elektr energiyasini ishlab 

chiqarish samaradorligi, hamda issiqxona va binolar fasadiga integratsiyalash imkoniyatlari 

batafsil koórib chiqildi. Xususan, bino-integratsiyalashgan fotovoltaik tizimlar (BIPV) va 

lyuminestsent quyosh kontsentratori (LSC) texnologiyalarining ishlash prinsipi, struktura 

xususiyatlari, fotosintetik faol nurlanish (PAR) va n-PAR spektrlarini boshqarish orqali 

agrotexnik foydalilik darajasi tahlil qilindi. Shuningdek, Agri-PV tizimlarida oósimliklar 

oósishiga taôsiri, energiya ishlab chiqarish potentsiali va issiqlik yutish samaradorligi 

eksperimental va simulyatsion natijalar asosida yoritildi. Ushbu texnologiyalarning 

afzalliklari va cheklovlari, ekologik va iqtisodiy istiqbollari yuzasidan ham muhim xulosalar 

chiqarildi. 

Kalit soózlar: Yarim shaffof quyosh paneli, BIPV, LSC, Agri-PV, fotosintetik faol 

nurlanish (PAR), spektral oótkazuvchanlik, energiya samaradorligi, optik yutilish, 

lyuminestsent kontsentrator. 

ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʧʨʝʜʩʪʘʚʣʝʥ ʚʩʝʩʪʦʨʦʥʥʠʡ ʘʥʘʣʠʟ ʥʘʫʯʥʳʭ ʠ ʧʨʘʢʪʠʯʝʩʢʠʭ 

ʘʩʧʝʢʪʦʚ ʪʝʭʥʦʣʦʛʠʡ ʧʦʣʫʧʨʦʟʨʘʯʥʳʭ ʬʦʪʦʵʣʝʢʪʨʠʯʝʩʢʠʭ ʧʘʥʝʣʝʡ (ʇʇʌʇ). 

ʈʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʢʦʥʩʪʨʫʢʪʠʚʥʳʝ ʦʩʦʙʝʥʥʦʩʪʠ ʧʘʥʝʣʝʡ, ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʩʧʝʢʪʨʘʣʴʥʦʡ 

ʧʨʦʧʫʩʢʥʦʡ ʩʧʦʩʦʙʥʦʩʪʠ ʩʚʝʪʘ, ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʚʳʨʘʙʦʪʢʠ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ, ʘ ʪʘʢʞʝ 

ʚʦʟʤʦʞʥʦʩʪʠ ʠʥʪʝʛʨʘʮʠʠ ʚ ʪʝʧʣʠʮʳ ʠ ʬʘʩʘʜʳ ʟʜʘʥʠʡ. ʆʩʦʙʦʝ ʚʥʠʤʘʥʠʝ ʫʜʝʣʷʝʪʩʷ 

ʩʠʩʪʝʤʘʤ BIPV (ʬʦʪʦʚʦʣʴʪʘʠʢʘ, ʠʥʪʝʛʨʠʨʦʚʘʥʥʘʷ ʚ ʟʜʘʥʠʷ) ʠ LSC (ʣʶʤʠʥʝʩʮʝʥʪʥʳʝ 

ʩʦʣʥʝʯʥʳʝ ʢʦʥʮʝʥʪʨʘʪʦʨʳ): ʠʭ ʧʨʠʥʮʠʧʘʤ ʨʘʙʦʪʳ, ʢʦʥʩʪʨʫʢʪʠʚʥʳʤ ʩʚʦʡʩʪʚʘʤ, ʘ ʪʘʢʞʝ 

ʫʧʨʘʚʣʝʥʠʶ ʩʧʝʢʪʨʘʤʠ ʬʦʪʦʩʠʥʪʝʪʠʯʝʩʢʠ ʘʢʪʠʚʥʦʛʦ (PAR) ʠ ʥʝʘʢʪʠʚʥʦʛʦ (n-PAR) 

ʠʟʣʫʯʝʥʠʷ ʜʣʷ ʧʦʚʳʰʝʥʠʷ ʘʛʨʦʪʝʭʥʠʯʝʩʢʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ. ʊʘʢʞʝ ʘʥʘʣʠʟʠʨʫʝʪʩʷ 

ʚʣʠʷʥʠʝ ʵʪʠʭ ʪʝʭʥʦʣʦʛʠʡ ʥʘ ʨʦʩʪ ʨʘʩʪʝʥʠʡ, ʪʝʧʣʦʚʦʝ ʧʦʚʝʜʝʥʠʝ ʠ ʵʥʝʨʛʝʪʠʯʝʩʢʫʶ 

ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʚ ʨʘʤʢʘʭ Agri-PV ʩʠʩʪʝʤ, ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ 

ʜʘʥʥʳʭ ʠ ʨʝʟʫʣʴʪʘʪʦʚ ʤʦʜʝʣʠʨʦʚʘʥʠʷ. ʇʦʜʨʦʙʥʦ ʦʙʩʫʞʜʘʶʪʩʷ ʧʨʝʠʤʫʱʝʩʪʚʘ ʠ 

ʦʛʨʘʥʠʯʝʥʠʷ ʇʇʌʇ, ʘ ʪʘʢʞʝ ʠʭ ʵʢʦʣʦʛʠʯʝʩʢʘʷ ʠ ʵʢʦʥʦʤʠʯʝʩʢʘʷ ʧʝʨʩʧʝʢʪʠʚʥʦʩʪʴ ʚ 

ʫʩʪʦʡʯʠʚʦʡ ʵʥʝʨʛʝʪʠʢʝ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʇʦʣʫʧʨʦʟʨʘʯʥʳʝ ʩʦʣʥʝʯʥʳʝ ʧʘʥʝʣʠ, ʚʩʪʨʦʝʥʥʳʝ ʚ ʟʜʘʥʠʷ 

ʦʪʦʵʣʝʢʪʨʠʯʝʩʢʠʝ ʩʠʩʪʝʤʳ (BIPV), ʣʶʤʠʥʝʩʮʝʥʪʥʳʡ ʩʦʣʥʝʯʥʳʡ ʢʦʥʮʝʥʪʨʘʪʦʨ (LSC), 

ʩʚʝʪʦʧʨʦʧʫʩʢʘʥʠʝ, ʬʦʪʦʩʠʥʪʝʪʠʯʝʩʢʠ ʘʢʪʠʚʥʦʝ ʠʟʣʫʯʝʥʠʝ (PAR), Agri-PV ʪʝʭʥʦʣʦʛʠʠ, 

ʵʥʝʨʛʝʪʠʯʝʩʢʘʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ, ʵʢʦʣʦʛʠʯʝʩʢʘʷ ʠʥʪʝʛʨʘʮʠʷ, ʪʝʭʥʦʣʦʛʠʠ ʪʝʧʣʠʮ. 
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This article presents an in-depth analysis of the scientific and practical aspects of semi-

transparent photovoltaic (STPV) panel technologies. It explores their structural design, spectral 

light transmittance properties, energy generation efficiency, and potential for integration into 

greenhouses and building fa­ades. Particular emphasis is placed on building-integrated 

photovoltaic (BIPV) and luminescent solar concentrator (LSC) systems, evaluating their 

operating principles, structural composition, and the regulation of photosynthetically active 

radiation (PAR) and non-PAR spectra to enhance agro-technical performance. The article also 

assesses their impact on crop growth, heat absorption behavior, and overall energy 

performance in Agri-PV applications, using experimental and simulation-based findings. The 

advantages and limitations of these technologies are discussed, along with their ecological and 

economic viability in sustainable energy systems. 

Keywords: Semi-transparent solar panels, building-integrated photovoltaics (BIPV), 

luminescent solar concentrator (LSC), light transmittance, photosynthetically active radiation 

(PAR), Agri-PV technology, energy efficiency, ecological integration, greenhouse 

technology. 

 

Kirish  

Barqaror energiya yechimlariga 

global talab quyosh energiyasi 

texnologiyalari rivojlanishni tezlashtirdi. 

Anôanaviy shaffof boólmagan quyosh 

panellari yuqori samaradorlik va 

ishonchliligi tufayli keng qoóllanilmoqda. 

Biroq, ularning koórinishining kattaligi va 

arxitektura jihatidan cheklangan 

qoóllanilishi muqobil dizaynlarni 

oórganishga turtki berdi. Yarim shaffof 

quyosh panellari (YSHQP) ushbu 

cheklovlarni hal qilish uchun innovatsion 

yondashuv sifatida paydo boóldi. (YSHQP) 

- bu qisman yorugólik oótkazishga 

moóljallangan va bir vaqtning oózida elektr 

energiyasini ishlab chiqaradigan fotoelektr 

qurilmalardir. Anôanaviy quyosh panellari 

maksimal energiya ishlab chiqarishga 

moóljallangan boólsa, YSHQP energiya 

ishlab chiqarishni boshqa funksiyalar, 

masalan, tabiiy yoritish va binolar bilan 

estetik integratsiya bilan 

muvozanatlashtiradi. Ushbu xususiyat 

ularni binolarga oórnatiladigan fotoelektr 

tizimlar (BIPV), issiqxona qoplamalari va 

shahar infratuzilmasi uchun juda jozibador 

qiladi. YSHQP lari ikki turga boólinadi, 

yarim shaffof bino integratsiyalangan 

quyosh paneli BIPV va Luminescent 

quyosh kontsentratorli shaffof quyosh 

paneli LSC. Binolarga integratsiyalashgan 

fotoelektrik (BIPV) texnologiyasi soónggi 

oón yillikda tez rivojlandi. BIPV 

loyihalarini dunyoning turli burchaklarida 

uchratish mumkin. BIPV texnologiyasi 

energiya ishlab chiqarishni binolarning 

fasadiga boshqa funksional xususiyatlar 

bilan birlashtirishi tufayli keng tarqaldi. 

Bino qoplamasiga integratsiyalangan 

fotoelektrik (PV) modullar fasadning bir 

qismini tashkil qilib, anôanaviy qurilish 

elementlarini almashtirish orqali umumiy 

xarajatlarni kamaytirishi mumkin. 

Fotvoltaik PV qoplamalaridan tashqari, 

soónggi yillarda arxitektorlar va qurilish 

muhandislari energiya samaradorligi va 

estetika nuqtai nazaridan anôanaviy 

shishalarni almashtirish uchun yarim 

shaffof BIPV modullaridan foydalanishga 

moyil boólishdi. Ushbu turdagi PV 

modullar odatda ikkita yuqori shaffof 

shisha qatlamidan va ularning orasiga 

joylashtirilgan bir qator shaffof boólmagan 

quyosh batareyalaridan tashkil topadi. 1-

rasmda yarim shaffof BIPV modulining 

kesimining soddalashtirilgan chizmasi va 

uni tashkil qilgan elementlarni joylashish 

tartibi koórsatilgan. Ushbu turdagi BIPV 

modullari elektr energiyasi ishlab 

chiqarishi va bir vaqtning oózida quyosh 

batareyalari orasidagi shaffof joydan 

kunduzgi yorugólikni oótkazishi mumkin.  

[1] 

Yarim shaffof PV moduli 

polikristalli kremniy (p-Si) PV 

hujayralariga ega boólgan laminatdan 

iborat. Bu hujayralar orasida yorugólikning 

bir qismi oynali joy orqali oótishi uchun 

oraliqlar qoldirilgan. PV modul bir nechta 

qatlamlardan tashkil topgan: shisha, 

kapsulyatsiya materiali (etilen vinilatsetat 
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(EVA) qatlami), PV hujayralar, 

kapsulyatsiya materiali (EVA qatlami), 

shisha, boóshliq (spacer bilan) va yana bir 

shisha. 1-rasmda PV modul qatlamlari 

koórsatilgan. Binolarda oynali material 

sifatida ushbu modullarni qoóllash uchun 

ular maôlum darajada issiqlik qarshiligiga 

ega boólishi lozim. Shu sababli, havo 

boóshligói uchun yana bir shisha qoóshilgan

.  

1.-rasmda yarim shaffof quyosh panelining soddalashtirilgan chizmasi [3]. 

 

Ushbu ishlatilgan prototip PV modul 

32 ta polikristalli kremniy (p-Si) 

hujayralardan tashkil topgan boólib, ular 

ketma-ket ulanib joylashtirilgan. PV 

modul qisman soyalanish va boshqa 

zararlardan kelib chiqadigan issiq nuqtalar 

taôsiridan himoyalash uchun baypas 

diodlarni oóz ichiga olgan. 2-rasmda yarim 

shaffof PV modulning elektr sxemasi 

koórsatilgan[2,3].

 

 
2-rasm. PV moduli sxemasining konfiguratsiyasi [3]. 

 

Yarim shaffof BIPV modullarida 

quyosh elementlarining maydonini 

oshirish koóproq elektr energiyasi ishlab 

chiqarish va quyosh nurini oótishini 

kamaytirishga yordam beradi. Biroq, 

quyosh batareyalarining soya qilishi 

sababli kunduzgi yorugólikdan foydalanish 

kamayishi mumkin. Shuning uchun 

kunduzgi yorugólikdan foydalanish, 

quyosh issiqlik yutishi va quyosh 

elementlaridan quvvat ishlab chiqarish 

oórtasidagi muvozanat topilishi kerak. 

Hozirgacha yarim shaffof BIPV 

modullarining energiya samaradorligi 

boóyicha juda kam tadqiqotlar oótkazilgan. 

Ushbu masalada olib borilgan 

tadqiqotlardan biri Miyazaki va boshqalar 

tomonidan amalga oshirilgan. Ular yarim 

shaffof quyosh batareyali oynalarning 

yorugólik oótkazish foizi ofis binosida 

kunduzgi yorugólikdan foydalanish, elektr 

energiyasi ishlab chiqarish, isitish va 

sovutish talablariga qanday taôsir qilishini 

oórganishdi. Ular yillik energiya 

isteômolini mavjud kompyuter dasturi 

yordamida modellashtirib, turli 

yoónalishlar uchun quyosh batareyalari 

oótkazuvchanligi va deraza-fasad nisbatlari 

natijalarini taqqoslashdi [4]  Garchi yarim 

shaffof PV modullari boóyicha bir nechta 
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tadqiqotlar mavjud boólsa-da, PV 

modullari parametrlarining energiya 

samaradorligiga taôsiri boóyicha batafsil 

tadqiqotlar yoóq. Oldingi tadqiqotlar faqat 

PV modullari orqali issiqlik 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 qatlamining 

taôsirini hisobga olmagan. Dasturlarda har 

doim shisha qalinligi boóylab bir xil 

harorat qabul qilingan. PV modullari 

parametrlarining turli taôsirlari ham 

oórganildi. Janubi-góarbiy yoónalish 

boshqa yoónalishlarga nisbatan eng yuqori 

issiqlik yutishga ega. PV modulidagi 

quyosh batareyalarining maydoni issiqlik 

yutishga sezilarli taôsir koórsatadi. Agar 

quyosh batareyalari maydoni nisbati 0,8 

boólsa, umumiy issiqlik yutishning 70% ga 

yaqin kamayishi mumkin. Biroq, quyosh 

elementlarining samaradorligi va PV 

modulining qalinligining taôsiri uncha 

katta emas [5]. 

Soónggi oón yil ichida LSC 

(luminescent solar concentrator) 

texnologiyasi, quyosh energiyasini yigóish 

va yarim-shaffof fotovoltaik tizimlarni 

binolar fasadlariga integratsiyalash uchun 

afzal qoóllaniladigan texnologiya sifatida 

paydo boóldi [6]. Eng anôanaviy LSC 

konfiguratsiyasi, fluoroformlar bilan 

doólangan plastmassa varaqlar yoki yupqa 

plyonkalar kabi yorugólik chiqaruvchi 

materiallar bilan aralashtirilgan xost 

polimerdan iborat [6] Luminoforlar 

quyosh nuridan UV nurlanishini soórib 

olib, uni koórinadigan yoki infraqizil 

nurga aylantiradi, bu jarayon esa 

luminescent down-shifting deb ataladi. 

Chiqadigan fotonlar boóyalgan materiallar 

tomonidan soórib olinadi va quyosh 

hujayrasi joylashgan chetlarga toóliq 

yutilgan umumiy aks ettirish orqali 

yigóiladi [7]. Soónggi yillarda LSC panel 

texnologiyasining samaradorligi qishloq 

xoójaligi sohasida, Agri-PV texnologiyasi 

deb ataladigan quyosh energiyasini 

bevosita issiqxonalarda oósimliklar 

oósishini qoóllab-quvvatlash, elektr 

energiyasi ishlab chiqarish, er 

unumdorligini oshirish va energiya ishlab 

chiqarishni rivojlantirish uchun yuqori 

samarali usul sifatida koórsatilmoqda 

[8,9,10]. Agri-PV texnologiyasining 

foydalari shuningdek, resurslarni 

saqlashga va fermerlarga iqtisodiy 

afzalliklar yaratishga yordam beradi. 

Baôzi tadqiqotlarga koóra, ayrim 

oósimliklar Agri-PV texnologiyasida 

oóziga xos yorugólik spektri 

absorpsiyasiga ega boólib, koók va qizil 

diapazonlardagi nurni kuchli tarzda soórib 

oladi, bu esa odatda fotosintetik javoblar 

va fotosintez jarayonlari uchun ishlatiladi. 

400 nm va 700 nm oraligóidagi yorugólik 

toólqin uzunliklari, oósimliklar fotosintez 

jarayonini boshlash uchun ishlatadigan 

fotosintetik faol nurlanish (PAR) deb 

ataladi, aksincha, fotosintetik faol 

boólmagan nurlanish (n-PAR) esa bu 

toólqin uzunligi oraligóidan tashqari nurni 

anglatadi, masalan, infraqizil va 

ultrabinafsha nur, bu nurlar elektr 

energiyasiga aylantirilishi mumkin va 

oósimlik fotosintezining tezligini taôsir 

qilmasdan soóriladi [11]. Yaqinda, El-

Bashir va boshq [11].. qizil fl¿oresansli 

polikarbonat (PC) plyonkalarida optimal 

boóyoq konsentratsiyasi bilan yuqori 

samarali chiqishga erishganlarini 

tushuntirdilar. Ushbu natija issiqxona 

LSC-lariga integratsiyalash uchun 

samarali plyonkalarni rivojlantirish 

yoólini ochib beradi. LSC chiqish 

yoóqotishlarini ellips shaklidagi 

toóqimalar konfiguratsiyasidan 

foydalangan holda bartaraf etish usulini 

namoyish etdilar. Ularning raqamli 

natijalari shuni koórsatdiki, bu holatda 

optik samaradorlik 47.2% anôanaviy tekis 

LSClarga nisbatan taxminan 63% ni 

tashkil qiladi. Bundan tashqari, ellips 

shaklidagi LSC, PAR boólmagan va 

yashil PAR nurlarini taxminan 17% 

samaradorlik bilan elektr energiyasiga 

aylantirishi mumkin, shu bilan birga PAR 

nurlari ostidagi fotobioreaktorga uzatiladi, 

bu esa algalar yetishtirishni saqlab qoladi. 

[11]. Agri-PV ilovasi uchun turli 

polimerlar bilan qoóllangan CdSe/CdS 

nanokristallaridan iborat ikki qatlamli 
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luminescent solar concentratorni 

oórganishdi. Tajriba natijalari shuni 

koórsatdiki, nanokristallar qatlamlari 

LSClarning soórish qobiliyatini asosan 

oshiradi. Biroq, kadmiy toksikligi uning 

atrof-muhitga taôsirini kamaytirish uchun 

hal qilinishi kerak. Ushbu mini-sharh 

organik luminescent solar concentratorlar 

boóyicha soónggi ishlarni taqdim etadi va 

noyob agrar rivojlanish va energiya 

oótishining kelajakdagi imkoniyatlari 

uchun noyob ishlab chiqish uchun rare-

earth asosidagi LSC-larning alternativasi 

qanday boólishi mumkinligini 

tushuntiradi. 3-rasmda LSC qanday 

ishlashi koórsatilgan. 

 
3-rasm. Lyuminestsent quyosh kontsentratori (LSC) texnologiyasiga umumiy 

nuqtai, uning ishlash prinsipi bosqichma-bosqich koórsatilgan:  
 quyosh nuri LSCning old yuzasiga tushadi; bu vaqtda uning bir qismi  

qaytarilish (Frenel tenglamalari bilan aniqlanadi) va  oótish tufayli yoóqoladi; 

yorugólikning katta qismi  lyuminestsent markazlar ð bu holatda yarimoótkazgich 

kvant nuqtalar (KN) tomonidan yutiladi va maôlum bir fotolyuminestsent kvant 

samaradorligi (PLQY) bilan nurlanadi; ideal holatda  lyuminestsentsiya toóliq ichki 

qaytarilish (TIQ) orqali  LSC qirralariga uzatiladi, bu yerda  barcha qirralarga 

enkapsulyant (koórsatilmagan) yordamida biriktirilgan uzun, ingichka kristalli 

kremniy (c-Si) quyosh elementlari joylashtirilgan. Ular lyuminestsentsiyani doimiy 

tok elektr energiyasiga aylantiradi.  Yorugólikning muhim qismi ushlanmaydi va 

old hamda orqa yuzalar orqali chiqib ketadi (chiqish konuslari, kritik burchak bilan 

aniqlanadi); bundan tashqari,  yutilish va nurlanish spektrlari oóxshash boólgani 

uchun, lyuminestsentsiyaning bir qismi qoóshni KN tomonidan qayta yutilishi 

mumkin;  egasining parazit yutilishi tufayli ham yoóqotishlar sodir boóladi. Ushbu 

sxemada hajm ichida yoki sirtlarda yorugólikning tarqalishi koórib chiqilmagan. 

Diagramma perimetri boóylab LSC texnologiyasi uchun asosiy muammolar ajratib 

koórsatilgan, jumladan: chiqish konuslaridagi yoóqotishlar, PLQY, spektral 

oóxshashlik, toólqin oótkazuvchanlik samaradorligi, yutilish dumlari, egasining parazit 

yutilishi va tarqalishi, umumiy quvvat aylantirish samaradorligi, shuningdek, LSCning 

shaffoflik darajasi va mĮ miqyosiga kengaytirish bilan bogóliq masalalar [11, 13]. 

 

Qishloq xoójaligi ekinlariga PAR 

(fotosintetik faol radiatsiya) zarur, va 

koópgina quyosh elementlari PARni 

yutadi, bu hosildorlikka taôsir qilishi 

mumkin.  

 

Lyuminestsent quyosh kontsentratorlari 

(LSC) asosida integratsiya hozirgi kunda 

ham tadqiqot bosqichida. LSC polimer 

materiali va floroforlar yoki 

lyuminoforlar (boóyoq)dan iborat [12] 

(Kastelletto, S. va boshqalar). Ushbu 

boóyoqlar quyosh nurlarining UV yoki 

yaqin IR nurlanishini ushlab, uni yuqoriga 


