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IJTEKTPOHHBIN HAYUYHBIN )KYPHAJI

«Monodou cneyuanucmy»

Beinyck Ne2 (¢peBpaiib, 2023)

CBHIIETENBCTBO O TOCTAHOBKE HA
y4YEeT MePUOANYECKOTO MEYaTHOTO
u3JIaHus1, THPOPMAIIMOHHOTO
areHTCTBa M CETEBOTO U3AaHUs
On Ne KZ26VPY 00048061

ot 15 anpens 2022 r.

['maBHas uenp KypHasa 3aKJII04aeTcs B MyOJUKallMUd OPUTHHAIIBHBIX CTaTeH,
IPEUMYIIECTBEHHO  HAy4YHOI'0O M HAy4YHO-TEXHUYECKOIO  HallpaBJICHUS,
NpPEAOCTaBICHUA  HAy4YHOW  OOIIECTBEHHOCTH,  HAaYyYHO-IIPOU3BOJCTBEHHBIM
OPEANPUATUAIM, TPEACTABUTEISIM  OU3HEC-CTPYKTYp, a TakXkKe CTyICeHTaM,
MAarucTpaHTaMm M JOKTOPAaHTaM BY30B BO3MO>KHOCTb 3HAKOMHUTHCS C PE3yJIbTaTaMU
Hay4YHBIX MCCJICIOBAaHUN U MPUKJIAIHBIX pa3pabOTOK MO KIIOYEBBIM IMpodiieMaM B
00JIaCTH MEePeIOBBIX TEXHOJIOTUH.

3agauu xKypHaia COCTOST:

® B IMPEJOCTaBICHUM YUYEHBIM BO3MOXXHOCTH MYOJIMKAIIMK PE3YyIhTATOB
CBOMX MCCJIEAOBAHUM 110 HAYYHBIM U HAYYHO-TEXHUUYECKUM HAIIPABJICHUSIM;

® JIOCTHMKEHUH MEXKIYHAPOIHOTO YPOBHS HAYUYHBIX MyOJIMKALIMM )XypHasa;

® MPUBJICUCHUM BHUMAHUS HAyYHOM U JEJOBON OOIIECTBEHHOCTH K
HanOoJiee aKTyaJIbHBIM U TIEPCIIEKTUBHBIM HAIIPaBJICHUSM HAYYHBIX UCCIEIOBAHUM
10 TEMAaTUKE KypHaJa;

® MPUBJICUCHUHU B >KypHaJl aBTOPUTETHBIX OTCUECTBEHHBIX U 3apyOCHKHBIX
aBTOPOB, SIBJIAIOIINUXCS CIEIIMATUCTAMU BBICOKOTO YPOBHSI.

Kypnan paszmemaercss u unaekcupyercs Ha noptainax eLIBRARY.RU u

Google Scholar.
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“N-S” STANSIYASI MANYOVR ISHLARINI TASHKIL ETISH BO‘YICHA
TAVSIYALAR ISHLAB CHIQISH
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Annotatsiya: Yuk oqimlarini o‘z vaqtida yetkazib berishda manyovr ishlarini samarali
tashkil etish dolzarb vazifa hisoblanadi. Ushbu maqolada “N-S” temir yo‘l
stansiyasida bajariladigan manyovr ishlari tahlil gilingan va katta quvvatli
manyovr lokomotivlarining o‘rniga lokomobillardan foydalanish tavsiya
etilgan. Natijada, tortuv harakat tarkibining rezerv yurishlar soni qisqarishi,
vaqt miqdori sezilarli miqdorda kamayishi va yonilg‘i miqdorining
tejalishiga olib kelishi ko‘rsatilgan.

Kalit so‘zlar: Manyovr ishi, manyovr lokomotivi, lokomobil, zaxira yurish, yoqilg‘i sarfi.
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O¢ddexkTuBHAs oOpraHu3anMsg MaHEBPOBBIX PAa0OT sl  CBOEBPEMEHHOM
JIOCTaBKH T'PY30MOTOKOB SIBJISIETCS aKTyaJIbHOM 3ajgauyed. B naHHOW crarhe
IPOAHATU3UPOBAHBI MaHEBPOBbIE paboThl, BBITIOJTHSIEMbIE Ha
xKenesHoopoxkHoit  craHiun  «H-C» ©  pekoMeHJIoBaH HCIOJIb30BaTh
JIOKOMOOUJIEHE BMECTO MAaHEBPOBBIX TEIJIOBO30B OOJBLIONW MoHIHOCTH. B
pe3ynbTaTe MOKa3aHO, YTO COKpAIAaeTCsi KOJMYECTBO PE3EPBHBIX pPEHCcOB
TATOBOI'O IOJABM)KHOIO COCTaBa, 3HAYUTENIBHO COKpAILIAETCS KOJIUYECTBO
BPEMEHM U SKOHOMUTCS PACX0]l TOILIUBA.

ManeBpoBast pa0oTa, MaHEBPOBBIN JIOKOMOTHUB, JIOKOMOOWIb, JABUKEHUS
pe3epBOM, pacxo/ TOIUIMBA.

ORGANIZATION OF COMMUTER TRAIN TRAFFIC ON NON-ELECTRIFIED

RAILWAY SECTIONS
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Annotation: The effective organization of shunting operations for the timely delivery of

cargo flows is an urgent task. This article analyzes the shunting work
performed at the N-S railway station and recommends the use of
locomotives instead of high-power shunting diesel locomotives. As a
result, it is shown that the number of reserve runs of traction rolling stock
is reduced, the amount of time is significantly reduced and fuel
consumption is saved.
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KIRISH

Hozirgi kunda temir yo°l bekatlarida ishlatilayotgan manyovr lokomotivlari katta
quvvatga ega va kichik hajmdagi manyovr ishlarida ortiqcha yoqilg‘i-energiya resurlari
sarflanmoqda. Kam hajmli manyovr ishlariga ega bekatlarda tashishlar notekisligi katta
miqdorda o‘zgarishi yuqori quvvatli manyovr lokomotivlaridan samarali foydalanish
texnologiyasini takomillashtirish zarutiyatini yanada kuchaytiradi.

Temir yo‘l bekatlarida manyovr ishlarini bajarish bo‘yicha “O‘zbekiston temir yo‘llari”
Al va chet el tajribalari tahlil qilindi. Natijada, hozirgi kundagi aksariyat manyovr lokomotiv
parklari o‘z xizmat muddatlarini uzaytirgan holda ishlatilayotganligi, katta hajmli shahobcha
yo‘llarida  shahobcha egalari tomonidan xarid qilingan xususiy lokomobillardan
foydalanayotganligi, yuk hajmi ko‘p bo‘lmagan uchastkalarda bir necha bekatlarga bitta
manyovr lokomotivi biriktirilayotganligi va katta hajmli manyovr ishlari bajariladigan bekatlarda
elektrlashtirilgan yo‘llarda manyovr ishlarini bajarish uchun “elektromanyovrovoz”lardan
foydalanilayotganligi aniqlandi [1-15]. Bular, o‘z navbatida, yuqori unumli (nafaqat katta
quvvatli) lokomotivlar bilan temir yo‘l bekatlarini ta’minlash yoki ulardan samarali foydalanish
texnologiyasini ishlab chiqishni talab qiladi.

TADQIQOTNING USULI

“N-S” stansiyasi ish hajmi va texnik belgilari bo‘yicha birinchi sinf stansiyasi, yuk va
yo‘lovchilar tashishni amalga oshiradi. Stansiyasining asosiy vazifasi yuk va yo‘lovchi
poyezdlariga xizmat ko‘rsatish, lokomotiv hamda lokomotiv brigadalarini almashtirish, uchastka,
o‘tib ketuvchi hamda terma poyezdlar tarkiblarini saralash va tuzish, harakat tarkiblariga texnik
xizmat ko‘zrsatish bo‘yicha jarayonlarni bajarishdan iborat.

Yugqorida keltirilgan amallarni bajarishi uchun stansiyada 24 ta yo‘l mavjud. Ular 2 ta
asosiy yo‘llar, 6 ta qabul-qilish va jo‘natish yo‘llari, 4 ta bog‘lovchi yo‘llari, 5 ta ortish-tushirish
yo‘llari, 6 ta saqlash tupigi va 1 ta tortuv yo‘lidan tashkil topgan.

Stansiyaning mahalliy vagonlari bilan yuk amallari stansiyaning yuk hovlisida hamda
shoxobcha yo‘llarida amalga oshiriladi. Ushbu yuk obektlari stansiya yo‘llariga yaqin masofada
joylashtirilgan. Bu, o‘z navbatida, saralash parkidan yuk amallari bajariladigan vagonlarni yuk
obektlariga berish va ularni u yerdan olish amallarini bajarishlarida qulay hisoblanadi va boshqa
poyezd marshrutlariga noqulayliklar keltirmaydi.

Har ganday stansiyalarda bajariladigan manyovr ishlari manyovrlar jurnalida qayd etib
boriladi. Smena davomida lokomotiv bajargan manyovrlar soni, stansiya hududlariaro o‘tgan
yarim reyslar yo‘nalishi, vagonlar soni va safrlangan vaqt aniq yozib qo‘yiladi. Har bir smeda
so‘nggida manyovr lokomotivi sarflagan yoqilg‘i hisobi olinadi. Quyida ushbu jurnaldan olingan
manyovr ishlari haqidagi ma’lumotlar modellashtiramiz. Bunda manyovr ishlarini ayni vaqtda
“N-s” stansiyasida qo‘llaniladigan TEM-2 manyovr teplovozi natijalari tahlili 1-3-jadvallarda
keltirilgan.
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I-jadval
Vagonlar guruhini yuk obektlari bo‘yicha jamlashga sarflanadigan vaqt va yoqilg‘i migdorini
hisoblash natijalari

Yarm rey§ Yarm resy bajarilish Vagonlar | Og‘irligi, | Yoqilgg‘i
T/ chegarasi . i
dan sacha vaqti, dag. soni t sarfi, kg

1 7-yol | 48-str. 4,1 26 1732 2,7
2 48-str. | 4-yo‘l 3.8 26 1732 2,7
3 4-yo‘l | 48-str. 3,7 25 1670 2,66
4 48-str. | 6-yo‘l 3,96 25 1670 2,7
5 6-yo‘l | 48-str. 3,86 24 1608 2,66
6 48-str. | 4-yo‘l 3,6 24 1608 2,6
7 4-yo‘l | 48-str. 3,54 23 1546 2,55
8 48-str. | 5-yo‘l 3,6 23 1546 2,56
9 5-yo‘l | 48-str. 3,38 20 1360 2.4
10 48-str. | 6-yo‘l 3,53 20 1360 2,43
11 6-yo‘l | 48-str. 3,45 19 1298 2,38
12 48-str. | 9-yo‘l 2,69 19 1298 2,23
13 9-yo‘l | 48-str. 2,63 18 1236 2,18
14 48-str. | 7-yo‘l 3,4 18 1236 2,33
15 7-yo‘l 48-str. 3,33 17 1174 2,27
16 48-str. | 4-yo‘l 3,1 17 1174 2,23
17 4-yo‘l | 48-str. 3 16 1112 2,18
18 48-str. | 5-yo‘l 3,1 16 1112 2,19
19 5-yo‘l | 48-str. 3,02 15 1050 2,14
20 48-str. | 7-yo‘l 3,17 15 1050 2,16
21 7-yo‘l | 48-str. 3,09 14 988 2,11
22 48-str. | 6-yo‘l 3,07 14 988 2,1
23 6-yo‘l | 48-str. 3 13 926 2,05
24 48-str. | 4-yo‘l 2,83 13 926 2,02
25 4-yo‘l | 48-str. 2,74 10 740 1,87
26 48-str. | 8-yo‘l 2,8 10 740 1,88
27 8-yo‘l | 48-str. 2,78 9 678 1,83
28 48-str. | 6-yo‘l 2,88 9 678 1,85
29 6-yo‘l | 48-str. 2,87 8 616 1,8
30 48-str. | 7-yo‘l 2,89 8 616 1,81
31 7-yo‘l | 48-str. 2,88 7 554 1,76
32 48-str. | 8-yo‘l 2,76 7 554 1,74
33 8-yo‘l 48-str. 2,76 6 492 1,7
34 48-str. | 9-yo‘l 2,74 6 492 1,7
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35 9-yo‘l | 48-str. 2,72 5 430 1,65
36 48-str. | 5-yo‘l 2,72 5 430 1,64
37 5-yo‘l | 48-str. 2,7 4 368 1,59
38 48-str. | 7-yo‘l 2,84 4 368 1,62
39 7-yol | 48-str. 2,82 3 306 1,57
40 48-str. | 4-yo‘l 2,64 3 306 1,53
41 4-yo‘l | 48-str. 2,63 2 244 1,49
42 48-str. | 9-yo‘l 2,2 2 244 1,41
43 9-yo‘l | 48-str. 2,19 1 182 1,37
44 48-str. | 4-yo‘l 2,6 1 182 1,45
Jami: - 134,11 - 86,97
2-jadval
Vagonlar guruhini yuk obektlari uzatishda sarflanadigan vaqt va yoqilg‘i miqdorini hisoblash
natijalari
i Yarm reys chegarasi Yarm res?/ bajarilish Vagonlar soni Yoqilg‘i
dan gacha vaqti, daq. sarfi, kg
1 6 -yo‘l 102 -str. 3,1 4 1,65
2 102 -str. 24 -yo‘l 0,7 4 1,2
3 24 -yo‘l 102 -str. 0,6 - 1,02
4 102 -str. 9-str. 5,7 - 2
5 9 -str. 4-yo‘l 2,88 - 1,46
6 4 -yo‘l O-str. 3 9 1,87
7 9 -str. 33 -yo‘l 2,93 9 1,86
8 33 -yo‘l 9-str. 2,81 - 1,45
9 9-str. 48 -str. 5,29 - 1,92
10 48 -str. 9-yo‘l 2,18 - 1,33
11 9 -yo‘l 48 -str. 2,2 2 1,41
12 48 -str. 11 -yo‘l 1,74 2 1,32
13 11 -yo‘l 48 -str. 1,71 - 1,24
14 48 -str. 9-str. 5,29 - 1,92
15 9 -str. 7-yo‘l 2,97 - 1,48
16 7 -yo‘l 9-str. 3,04 5 1,71
17 9 -str. 32 -yo‘l 2,2 5 1,55
18 32 -yo‘l 9-str. 2,13 - 1,32
19 9 -str. 5-yo‘l 2,88 - 1,46
20 5-yo‘l O-str. 2,94 5 1,66
21 9 -str. 31 -yo‘l 2,94 5 1,69
22 31 -yo‘l 9-str. 2,7 - 1,64
23 9 -str. 102 -str. 5,7 - 2
Jami: 67,63 34,52

-7-
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3-jadval

Vagonlar guruhini yuk obektlaridan olib chiqgishda sarflanadigan vaqt va yoqilg‘i miqdorini

hisoblash natijalari

e Yarm reys chegarasi Yarm resy bajarilish vaqti, | Vagonlar Yoqilg‘i
dan gacha dag. soni sarfi, kg
1 102-str. 24 -yo‘l 0,57 - 1,02
2 24-yo‘l 102 -str. 0,62 4 1,2
3 102-str. 5-yo‘l 2,93 4 1,64
4 5-yo‘l 48 -str. 2,65 - 1,42
5 48-str. 11 -yo‘l 1,71 - 1,24
6 11-yo‘l 48 -str. 1,74 2 1,32
7 48-str. 5-yo‘l 2,67 2 1,5
8 5-yo‘l 48 -str. 2,65 - 1,42
9 48-str. 8-yo‘l 2,66 - 1,42
10 8-yo‘l 48 -str. 2,68 2 1,49
11 48-str. 5-yo‘l 2,67 2 1,5
12 5-yo‘l 48 -str. 2,65 - 1,42
13 48-str. 9-str. 5,29 - 1,92
14 O-str. 33 -yo‘l 2,81 - 1,45
15 33-yo‘l 9-str. 2,93 9 1,86
16 O-str. 5-yo‘l 2,99 9 1,87
17 S-yo‘l 9-str. 2,88 - 1,46
18 O-str. 32-yo‘l 2,13 - 1,37
19 32-yo‘l 9-str. 2,2 5 1,55
20 9-str. 5-yo‘l 2,94 5 1,69
21 5-yo‘l 9-str. 2,88 - 1,46
22 9-str. 31 -yo‘l 2,63 - 1,41
23 31-yo‘l 9-str. 2,7 5 1,64
24 9-str. 5-yo‘l 2,94 5 1,69
Jami: 61,52 35,96
Umumiy - 263,26 157,45
yig'indi

Jadvallarda keltirilgan ma’lumotlar orqali manyovr teplovozi harakati davomida amalga

oshirgan yarim reyslarining 49 tasi uning rezerv (vagonlasiz) harakatiga to‘g‘ri kelishi aniqlandi.
Bu ish smenadagi umumiy manyovr ishlarining yarmidan ko‘pi, ya’ni 53,8 foizini tashkil qiladi.
Umumiy 91 ta manyovr yarim reyslar davomida TEM-2 lokomotivi 263,26 daqiqa va 157,45 kg
yoqilg‘ii sarflaydi. Yoqilg‘ini tejash magsadida lokomotivlarning o‘rniga lokomobillarni tatbiq

etish tavsiya etildi.
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NATIJALAR VA ULARNING MUHOKAMASI
4-jadvalda “N-s” stansiyasida lokomotivlarning o‘rniga lokomobillarni tatbiq etish
natijasida yoqilg‘i sarfini tejash orqali olingan iqtisodiy foyda miqdorlari keltirilgan.

4-jadval
Yoqilg‘i sarfini tejash orqali olingan iqtisodiy foyda miqdorlari
Iqtisodi
No Ko‘rsatkichlar Manyovr lokomotivi Lokomobil qusodly
foyda
Smenaga nisbatan yoqilg‘i
1 180 157,45 22,55
sarfi (o‘rtacha) kg
) Oyga nisbatan yoqilg*‘i sarfi 5400 4723.5 676.5
(o‘rtacha) kg
3 Yilga nisbatan yoqilg‘i sarfi 64800 56682 2118
(o‘rtacha) kg
4 Oylik yoqilg'i narxi 64 730 826 56 621 492 8 109 334
(11987190 so‘m/tonna), so‘m
Yillik yoqilg‘i narxi
5 776 769 912 679 457 904 97 312 008
(11987190 so‘m/tonna), so‘m

4-jadvaldan manyovr ishlari samarali tashkil etilish natijasida oyiga 676,5 kg, 8118 kg
yoqilg‘i tejab qolish mumkinligi ko’rsatilgan. Hozirgi kunda foydalanayotgan teplovoz
yonilg‘isining narxi 11987190 so‘m/tonnani tashkil etadi. Demak, lokomotivlarning o‘rniga
lokomobillarni tatbiq etish natijasida yiliga 97 min. so‘m foyda olish mumkin.

XULOSA

Yugqoridagi iqtisodiy ko‘rsatkichlardan kelib chiqadiki lokomotivlarning o‘rniga
lokomobillarni tatbiq etish natijasida yarim reyslarni bajarilayotganda manyovr lokomotivining
rezerv yurishlar miqdori gisqaradi, manyovr ishlarini bajarish uchun sarflanayotgan vaqt miqdori
sezilarli miqdorda kamaydi va eng asosiysi manyovr ishlari uchun sarflanayotgan yonilg‘i
miqdori tejaldi. “N-s” stansiyasida manyovr ishlarini samarali tashkil etish, stansiyadagi
imkoniyatlardan unumli foydalanish orqali manyovr ishlari bajarilayotganda sarflayotgan
yonilg‘ini tejash orqali yiliga o‘rtacha 97 mln. so‘m iqtisod qilish mumkin.

Adabiyotlar ro‘yxati

1. Suyunbayev, S. M., Akhmedova, M. D., Sadullaev, B. A. U., & Nazirov, N. N. U. (2021).
Method for choosing a rational type of shunting locomotive at sorting station. Scientific
progress, 2(8), 786-792.

2. Cyronbaes, III. M., & Hapto, M. A. (2021). Pa3zpaboTka METOAMKHU SHEPTOONTHMAIBLHBIX
TATOBBIX pPAacyeToOB Uil TEIUIOBO30B TMPOMBIIUIEHHOTO TpaHcmopra. In  AKTyaiabHBIE
npo0JIeMbl TPaHCIIOPTa U YPHEPTeTHKU: MYTH UX MHHOBAIMOHHOTO petienus (pp. 13-17).

3. Apumo, H. M., Cyron6aes, III. M., Haxenos, JI. ., & XYCEHOB, V. V. V. (2022).
AHanu3 BBIIOJIHEHHSI HOPMBI Pacxo/ia TOIUIMBA MaHEBPOBBIM JJOKOMOTHBOM Ha CTaHIMH'" K'.
Momnonoii cnienmanuct, 1(2), 54.

-9-




Monoaoi crielaaucT

‘.,,
Young specialist ./M ( Volume 2 | Issue 11 |
@

February 2023
Kac maman 7 ISSN: 2791-3651
Yosh mutaxassis

10.

11.

12.

13.

14.

15.

Mukaramovich, A. N., Mansuraliyevich, S. S., & Yakubbaevich, N. D. (2021). Manyovr

ishlarida tortuv hisoblarini bajarish uchun poyezdning natur varag ‘i asosida vagonlarning
harakatiga o ‘rtacha og ‘irlikdagi solishtirma garshilikni hisoblash usulini avtomatlashtirish.
Oriental renaissance: Innovative, educational, natural and social sciences, 1(10), 50-59.
Aripov, N. M., Sujunbaev, S. M., Husenov, U. U. U., & Pulatov, M. M. U. (2022). Vagonlar
guruhini yuk ob'yektlariga uzatish va olib chiqish texnologik amallarini bajarishda manyovr
lokomotivining band bo ‘lish davomiyligini aniglash usuli. Monomoit yuensrii, (15 (410)),
371.

Apwurnios, H. M., Cyronb6aes, 11I. M., Haxenos, /1. fl., & XyceHos, V. V. V. (2022). Temup
Uyn craHmuscuga OakapuiaJuraH MaHEBp HIUIAPH OYlKWYa TEXHOJOTHK amajuiapra
cap(raHaguraH BaKTHU XHUCOOIAII YCYJUIAPUHUHT KUECUH Tax miid. MOJIOION CHeIHAaIHCT,
(4), 24.

AiipanieroBa, I'. T'., & Cymonbaes, III. M. (2015). Bo3moxxHOCTH TIpUMEHEHHUSI TBEPAOTO
rpaduka aBwkeHHs rpy30BbiXx mmoe3noB Ha [AXK" V36ekucron temup iymiapu". In
Jloructuka: cCoBpeMEeHHBIE TEHICHIIUU Pa3BUTHS (Pp. 5-6).

Cytonb6aes, IIl., Xymaes, L., & Axmenoa, M. (2020). IIpouecc pachopmupoBanus u
(dbopMHpOBaHUs MHOTOTPYIIITHOTO TMOE3/1a Ha Kelie3HbIX joporax AQO" Y30eKucTaH TeMup
fymnapu". Tpancnopt menkoBoro myt, (3), 30-37.

Cytonbaes, III. M., & Capaymnaes, b. A. V. (2020). ®opmMupoBaHre MHOTOTPYIMITHBIX
COCTaBOB Ha JIBYCTOPOHHEM COPTHPOBOYHOM ycTpoiicTBe. Universum: TeXHUYECKHE HAYKH,
(9-2 (78)), 5-7.

Mansuraliyevich, S. S., Kabildjanovich, K. S., Aleksandrovich, S. A., Bakhromugli, J. S.,
Bakhromovna, M. D., & Rakhimovich, O. A. (2021). Method of determining the minimum
required number of sorting tracks, depending on the length of the group of wagons. Revista
geintec-gestao inovacao e tecnologias, 11(2), 1941-1960.

Suyunbayev, S. M., & Butunov, D. B. (2019). Development of classification of the reasons
of losses in the work sorting stations. DEVELOPMENT, 8, 15-2019.

Khudayberganov, S. K., Suyunbayev, S. M., Bashirova, A. M., & Jumayev, S. B. (2020).
Results of application of the methods “Conditional group sorting” and “Combinatorial
sorting” duringthe multi-group trains formation. Journal of Tashkent Institute of Railway
Engineers, 16(1), 89-95.

Khudayberganov, S. K., & Suyunbayev, S. M. (2019). Results of application of the methods
“Sologub” and Combinator sorting in the process of forming multi-group trains at the sorting
station. Journal of Tashkent Institute of Railway Engineers, 15(4), 62-72.

Pacynos, M. X., Cyroun0aes, III. M., Mamapumnos, M. H., & UBPOXVNMOB, V. 0. V.
(2022). BnusHue mtaTa paOOTHUKOB MPOMBIIUICHHOTO TPAHCIIOPTa HA TMEPEBO30YHYIO
CIIOCOOHOCTh MAHEBPOBOT'O JIOKOMOTHBA IPHU BBIBO3HOI padboTte. Momnonoii crenmanuct, (1),
68.

Cyton6ae, III. M., & CaspaymnaeB, b. A. (2020). Bpibop panuoHanpHOr0 BapHaHTa
OpraHM3alii MaHEeBpoBOoW paboTel Ha craHuuu. In IlpuopuTeTHble HarpaBieHUS
WHHOBAIIMOHHOW JIESATEIILHOCTH B MPOMBITIIEHHOCTH (pp. 183-186).

-10-



Young specialist J February 2023

Kac maman 7 ISSN: 2791-3651
Yosh mutaxassis

MoJiomoun CcriernajaucT
A . " ‘.’( Volume 2 | Issue 11 |
=1
M A\
@
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Annotatsiya: Hozirgi vaqtda butun dunyo temir yo‘l transportining energiya
samaradorligi, ekologik tozaligi va xavfsizligini oshirishga ko‘proq e’tibor
qaratmoqda. Ushbu maqolada Mercedes-Benz Unimog lokomobilidan
foydalanishning iqtisodiy samaradorligini aniqlash uchun hisob-kitoblar
qilindi. Hisob kitob natijalariga ko‘ra Unimog lokomobili 1 %o nishablikda 3
km/s tezlik bilan harakatlanda 56 ta vagonni, 5 %o nishablikda 5 km/s tezlik
bilan harakatlanda 10 ta vagonni tortishi mumkinligi hisobiy asoslandi.

Kalit so‘zlar: Manyovr ishi, manyovr lokomotivi, lokomobil, Mercedes-Benz Unimog,
yoqilg‘i sarfi, nishablik.
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B Hacrosmee BpemMs BO BCeM MHpE BCE OOJbIIC BHUMAHUS YACISICTCS
NOBBIIICHUIO  3HEProd(pHeKTUBHOCTH,  SKOJOTMYECKOHM  YHCTOTHI |
0€30MacHOCTH  JKEJIC3HOAOPOKHOTO — TpaHcmopra. B nmaHHOW — cTathe
MIPOM3BENICHBI PACYeThl 1O ONMPEACIICHUI0 YKOHOMUYECKOW d(hdeKTHBHOCTH
ucnonp3oBaHus Jokomoomnss Mercedes-Benz Unimog. Ilo pesynbpratam
pacdera OnpeesIeHbl, YTO JOKOMOOHI « Unimog» MOXET TSHYTh 56 BaroHOB
NPy JIBUKEHUU CO CKOPOCTHIO 3 KM/C 1o yKJIOHY 1% m 10 BaroHoB mpu
JIBIDKEHUHU CO CKOPOCTBIO 5 KM/C TI0 YKJIOHY 5%o.

ManeBpoBas paboTa, MaHEBPOBBIH TEIUIOBO3, JIOKOMOTHB, Mercedes-Benz
Unimog, pacxo[ TOIJIMBA, YKJIOH.

DETERMINING THE DRIVING CAPACITY OF LOW-COST TRACTION
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Annotation: Currently, the whole world is paying more attention to increasing the

energy efficiency, environmental cleanliness and safety of railway
transport. In this article, calculations were made to determine the economic
efficiency of using the Mercedes-Benz Unimog locomotive. According to

-12 -


mailto:sba151226@gmail.com
mailto:sba151226@gmail.com
mailto:marufpolatov4@gmail.com
mailto:umrzoqovashaxzoda91@gmail.com
mailto:sba151226@gmail.com
mailto:sba151226@gmail.com

Young specialist J February 2023

Kac maman 7 ISSN: 2791-3651
Yosh mutaxassis

MoJionoy crieliajiucT
i I . "’( Volume 2 | Issue 11 |
=1
M\
@

the results of the account book, it was calculated that the Unimog
locomotive can pull 56 wagons when moving at a speed of 3 km/s on a 1%o
slope, and 10 wagons when moving at a speed of 5 km/s on a 5% slope.

Key words: Shunting work, shunting locomotive, locomotive, Mercedes-Benz Unimog,
fuel consumption, slope.

KIRISH

Temir yo‘lning boshqa sohalarida ekspluatatsion xarajatlarida  yonilg‘i va elektr
enegiyasining sarfi 15....20% ni tashkil etsa, lokomotiv xo‘jaligida esa 50% tashkil etadi. Temir
yul transportida energiyadan foydalanish samaradorligi nafaqat texnik vositalarning
konstruksiyasi bilan, balki butun tashish jarayonini tashkil etish, lokomotivlarga vagonlarga
yo‘llarga va boshqa texnikalarga xizmat ko‘rsatish shartlari bilan xam belgilanadi [1].

Yoqilg‘i-energetika resurslari sarfining sezilarli qismi texnik stansiyalardagi manyovr
harakatlariga to‘g‘ri kelganligi sababli, “O‘TY” AJ texnik stansiyalarida manyovr ishlari uchun
yoqilg‘i-energetika resurslaridan foydalanishni tadqiq va tahlil etish, hamda yoqilg‘ini oqilona
go‘llash bo‘yicha tavsiyalar ishlab chiqish talab etilmoqda [2-14].

Hozirda “O‘TY” Alning kam ishlaydigan temir yo°‘l uchastkalarida manyovr
lokomotivlari bir necha stansiyaga biriktirilgan, ya’ni ulardan har birining ish zonasi kengaygan.
Biroq, manyovr lokomotivlari sonini belgilash va ularni biriktirish tartibi tegishli texnik-iqtisodiy
asoslarsiz amalga oshirildi.

Jahon amaliyotida kam hajmda ishlar bajariladigan stansiyalarda qo‘l keladigan tortuv
harakat vositasi sifatida lokomobillardan foydalanilmoqda [15]. Lokomobil stansiya joylashuvi
va nishabligidan kelib chiqqan holda o°ziga biriktirilgan ma’lum bir og‘irlikdagi tarkibni torta
oladi. Ushbu magqolada lokomobil tortish massasini aniqlashga garatilgan. Namuna sifatida
Unimog lokomobilini qo‘llaganda poyezd massasini nazariy hisoblash amalga oshirilgan.

Manyovr harakat tarkibi og‘irligini yo‘l profili, harakat tarkibi turi va mashinistning
poyezd kinetik energiyasidan foydalanish pog‘onasidan kelib chiqib lokomotiv tortish kuchi va
quvvatidan to‘liq foydalanish shartidan aniglanadi.

TADQIQOTNING USULI

Yo‘l profili xarakteriga bog‘liq ravishda manyovr harakat tarkibi og‘irligini hisoblashni
quyidagi shartlar bo‘yicha amalga oshiriladi:

a) hisobiy balandlikda ravon (o‘rnatilgan) tezlik bilan;

b) giyin balandlikda poyezd kinetik energiyasidan to‘liq foydalanib notekis tezlik bilan.

Manyovr harakat tarkibi og‘irligini hisoblashning birinchi usulidan agar uchastkada
balandlik mavjud bo‘lib, uning atrofidagi profil elementlari va to‘xtashlarni hisobga olib poyezd
kinetik energiyasidan foydalanish mumkin bo‘lmagan holatlarda foydalaniladi. Bunday
balandlikni hisobiy balandlik sifatida qabul qilinib unda manyovr harakat tarkibi eng kichik
hisobiy ravon tezlik bilan harakatlanadi. Bunday balandlikda tortuv tarkibining hisobiy tortish
kuchi poyezd harakatiga asosiy va solishtirma qarshilikni yengib o‘tishga sarflanadi.

Hisobiy balandlik uchun tortish kuchi egrilik bo‘lmagan holatlarda tortuv tarkibinin
hisob-kitobiy tortuv kuchi quyidagi formula yordamida aniglanadi

Fa:P.(W(')+ip)~g+Q~(w(;+ip),N (1)
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bu yerda: F, — tortuv tarkibinin hisob-kitobiy tortuv kuchi, N;
P — tortuv tarkibining hisob-kitobiy massasi, t;
i, — hisob-kitobiy tiklikning keskinligi, %o;
O — tarkib massasi, t;
g — erkin tushish tezlanishi, g =9,81m/s%;
w,, w, — mos ravishda tortuv harakat tarkibi (mazkur holatda — lokomobil) va manyovr

tarkibining asosiy solishtirma qarshiligi, N/kN.
(1) formuladan bundan tarkib massasi kelib chigadi:

Fy—(wy+i,)-P t
(wy +1,)

w, va w, qiymatlarni aniglash uchun tortuv tarkibining hisob-kitobiy tezligi ¥ kerak bo‘ladi.

0=

)

Tortuv harakat tarkibning asosiy solishtirma qarshiligi quyidagi formula yordamida aniqlanadi:

Wy = ay +b,V +c, - V?, N/kN 3)
Bunda a,,b,,c, koeffitsientlar ishlatilayotgan tortuv turiga bog‘liq ravishda maxsus

jadvaldan tanlab olinadi hamda o‘rganilayotgan lokomobil uchun ularning qiymatlari mos
ravishda 3,00, 0,010 va 0,00020 ga teng. Bundan kelib chiqib, (3) formulani quyidagicha
ifodalash mumkin

w, =3+0,01-7 +0,002- 7>, N/kN (4)
NATIJALAR VA ULARNING MUHOKAMASI
(5) formula asosida w, ning tezlikka bog‘liq qiymatlari 1-jadvalda ko‘rsatilgan:

1-jadval
V', km/s. 3 5 8 12 15 18 21 23
Nv/VliN 0,8776 | 0,8777 | 0,8780 | 0,8783 | 0,8786 | 0,8789 | 0,8792 | 0,8795

Quyilagi formulada lokomobil texnik xarakteristikasi orqali tortuv tarkibining hisob-kitobiy
tortuv kuchi aniqlanadi.
367-m-N,
—
bu yerda: n — yopishqoq rezina-po‘latning o‘rtacha hisoblangan koeffitsienti, = 0,65 gabul

F- KN ©6)

qilindi;
N, —tortuv tarkibining samarali quvvati, (136 ot kuchi, 99,9 kVt).
Tortuv tarkibinin hisob-kitobiy tortuv kuchining tezlikka bog‘liglik qgiymati 2-jadvalda
keltirilgan.
2-jadval
V', m/s 3 5 8 12 15 18 21 23
F,, kN 7948 4769 2980 1987 1589 1324 1135 1036
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3-jadval
Tezlik, ks Hisobiy nishablik, minglik

1 2 3 4 5 6 7 8 9 10

56 36 27 21 17 15 13 11 10 9

5 33 21 16 12 10 9 7 6 6 5

8 20 13 9 7 6 5 4 4 3 3

12 13 8 6 5 4 3 3 2 2 2

15 10 6 5 4 3 2 2 2 1 1

18 8 5 4 3 2 2 2 1 1 1

21 7 4 3 2 2 1 1 1 1 1

23 6 4 3 2 2 1 1 1 1 1

XULOSA

Hisob kitob natijalariga ko‘ra Unimog lokomobili 1 minglik nishablikda 3 km/s tezlik bilan
harakatlanda 56 ta vagonni, 5 minglik nishablikda 5 km/s tezlik bilan harakatlanda 10 ta vagonni
tortishi mumkinligi hisobiy asoslandi.
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Ycmanosa IN'yibHopa JmiMaToBHA

AHHOTAIIUA:

KiaroueBnie
cJI0BAa:

Yuutens reorpadun Ne61 mkossr Amrrabanckoro paiiona ropoja TarikeHTa,

Pecniybnmka Y30ekuctan

AxmakoHoB Jlocron Mypor yriu
CTyJIEeHT, TalIKeHTCKUHI TOCY1apCTBEHHBIN N1€JarOrM4eCKUI YHUBEPCUTET UMEHU

Huzamu

OmunoB baxpuaana Hopkyukop yriu
CTYJEHT, TalKeHTCKUI rocyapCTBEHHBIH MeJarornyecKuii yHUBEPCUTET UMEHU
Huzamu

B IlaHHOfI CTaTbC IIPUBCACHBI 0COOEHHOCTHU Pa3BUTHA NPOMBINIJICHHOCTH

VYprauupuukckoro paiioHa TalKeHTCKOW 00JacTH.

Taxkxxe B crTathe

AQHIM3UPYIOTCS JCHCTBYIOLIME MPEANPHUATHS PETMOHA M NIPOoOJIeMbl HX

Pa3BUTHA C IOMOIIBIO CTATUCTHYCCKUX NTaHHBIX.

Pedopmbl, mpOMBINUIEHHBIE  TPEANPHUITHS,
MpeapUsITHS, MPOMBIIIJICHHOCTb,
MIPOU3BOJICTBA

MHUKPO-(DHPMBI,
WHBECTHUIHS,

KPYIIHBIC

MOJICpHU3AIUN

The industrial sector in the Urtachirchik region is relatively poorly developed. There are
no large industrial enterprises in the region. These are mainly small enterprises and partly
medium-sized enterprises.

As of January 1, 2020, there were 547 industrial enterprises, and as of January 1, 2022,
there were 480. Of this, 3 large enterprises, 477 small enterprises and micro-firms, including 20
enterprises with 20 foreign investments (1 table).

Table 1.
Total number of industrial enterprises.
Industrial enterprises 2020- year | 2021- year 2022- year
Industrial enterprises, total 447 500 480
- large 3 3 3
- small enterprises and micro-enterprises 444 497 477
- including enterprises with foreign investment 37 21 20

In 2022, 95 new industrial enterprises were created, all of these enterprises were small

enterprises (Table 2).
Table 2.
New industrial enterprises created in the region
Industrial enterprises 2020- year | 2021- year 2022- year
Industrial enterprises, total 130 94 95
- small enterprises and micro-enterprises 130 94 95
- including enterprises with foreign investment 17 4 3
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The Program for the Development of the Industrial Potential of the Urtachirchik district
defines the tasks for organizing modern industries through the creation of new and
modernization of existing enterprises, their technical and technological renewal. Therefore,
within the framework of the program in 2021, 12 projects were implemented and investments
were made for more than 13 billion sums. Along with manufacturers, commercial banks are also
actively involved in project financing.

With the use of soft loans allocated by them for 21.3 billion sums, inactive or not
operating at full capacity enterprises were restored on the ground, advanced technologies were
introduced to them. The growth rate speaks volumes about the effectiveness of the program. If in
1991 industrial products worth 14.1 million sums were produced in the region, then in 2021 this
figure amounted to 749.1 billion sums. The output of consumer goods increased 8 times
compared to 1991 (Table 3). Over the past three years, the production of industrial goods has
grown 1.4 times, consumer goods - 1.5 times. The share of small business in industry increased
from 48.8 percent to 56 percent.
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Table 3.
The volume of industrial production by mln sums.
Industrial products 1991- year 2020- year 2021- year
Total 14,1 443 000,6 749 000,1
- Large enterprises - 79 000,2 279 000,2
- Small business - 364 000,4 469 000,9

The volume of production of industrial products per capita in 2021 amounted to 5932.9
thousand sums and the production of consumer goods amounted to 4 001.1 thousand sums.
The share of small businesses in total industrial production was 62.7% (Figure 1.)

83,0 82,2

62,7

2019
2020

2021
years
Figure 1. The share of small businesses.

In 2021, small businesses produced products worth 469.9 billion sums. building materials
were produced (sand, gravel, building stones). In 2022, 400 tons of kaolins were produced in the
region.

There are no major enterprises such as ferrous and non-ferrous metallurgy, mechanical
engineering, chemical, fuel and energy industries.

A small hydropower is important in the energy industry.
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A new HPP was built on the Tuyabuguz reservoir in the Urtachirchik district of the
Tashkent region (Figure 2). Construction work on the HPP began in July 2017. The project was
developed by Hydroproject JSC.

“The power of the station is 12 megawatts, the height of the reservoir is 30 meters, and
the volume is 250 million cubic meters. According to experts, the HPP will pay off within 4
years, as the units will generate electricity for 11 months a year without stopping.

The experts say the HPP will average 41.2 million kilowatt-hours of electricity per year,
enough to meet the needs of 1,600 households.

The total cost of construction is almost 15.8 million dollars, of which 8 million are
foreign investments, and 7.7 million are the funds of Uzbekhydroenergo.

It should be noted that within the framework of a special program in Uzbekistan, in the
medium term, it is planned to build 42 new and modernize 32 existing hydroelectric power
plants. As consequence, for example, construction of a small hydroelectric power station is
already underway at the Tuyabuguz reservoir, a cascade of small hydropower plants on the Big
Fergana Canal, a small hydropower plant Kamchik on the Akhangaran River, and cascades of
small HPPs Zarchob-1 and Zarchob-1 on the Tupolang River. 2".
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Figure 2. Tuyabuguz HPP.

The branches of light industry are well developed in the Urtachirchik region. In recent
years, this industry has been consistently developing; in 2021, finished garments worth 5 billion
soums were manufactured. In 2021, the volume of garment production amounted to 110 percent
compared to the same period in 2020.

IP LLC "SPENTEX TASHKENT TOYTEPA" is one of the largest enterprises in
Uzbekistan processing cotton fiber. The production of the enterprise is based on two large
factories located in the city of Tashkent - the capital of Uzbekistan and the city of Nurafshan,
Tashkent region. The foundation of the first factory was laid in 1995 in the town of Toytepa. A
year later, in 1996, the company began to produce products. At that time, we only produced yarn,
later we improved the yarn production technology and opened a new line for the production of
gray fabric, which is widely used in the manufacture of various equipment for construction and
installation work.
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IP LLC "SPENTEX TASHKENT TOYTEPA" produces a wide range of textile products:
- 100% cotton yarn, combed and carded, ring spinning and pneumomechanical spinning systems
of the following numbers: from No. 10 to No. 30 of the English system of measures or from No.
17 to No. 50 of the metric system of measures . The consumer can choose yarn twist (TPI &
TPM), as well as waxed (for knitting) or unwaxed (for weaving) yarn. In addition, twisted
double weaving cotton yarn is offered - for the warp thread of the fabric (WARP) or softened for
the weft thread (SOFT). At the request of the customer, the yarn can be packed in pallets or
boxes specially protected from moisture.

Each individual bobbin is carefully wrapped in a polyethylene film, which provides
additional protection. A 100% cotton rugged denim fabric in various references, 50-71 inches
(127-180 cm) wide. When sizing fabrics, no chemicals harmful to health are used. The fabric is
packed in water-resistant pallets, bales and rolls, suitable for transportation over long distances.

The annual production capacity of IP LLC "SPENTEX TASHKENT TOYTEPA" is more
than 40,000.00 tons of finished cotton yarn and 22 million running meters of raw cotton fabric.

The company's products meet international standards. Management and specialists
constantly monitor the maintenance of a high level of quality. Let out production is certificated
according to the state and international standards that allows to export production.

Now 80% of the products are mainly exported to Europe (Belgium, Germany and Italy)
and the United States of America, as well as to India, Korea and Japan.

| i
T A

-

Figure 3. The production shop of the enterprise FE LLC "SPENTEX TASHKENT TOYTEPA"
The products are currently manufactured in accordance with the requirements of a market

economy, mainly for the consumer market. In addition, we produce products by order of

manufacturing enterprises of both foreign countries and the Republic of Uzbekistan.
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The four thousand people work here, 80% of them are women. People aged 18 to 30 are
accepted for work. The main reason is that at this age people are faster able to learn new
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technologies.

The staff of the company is provided with free meals. In addition, trips to rest homes are
organized in the summer, trips to health-improving and sports camps are organized for the
children of the staff.

The garment industry is developed in the region. About 15 enterprises of the district
produce high-quality, modern models based on advanced technologies. Last year, these
enterprises manufactured products worth 25 billion sums. Suits, coats, women's and children's
clothing and other types of garments are in demand both in the domestic and foreign markets.
This is evidenced by the fact that the enterprises of the region operating in this direction in 2021
exported products worth 0.3 billion sums.

In addition, the furniture industry is well developed in the area. There are about 100
furniture enterprises in the region. These are mainly small businesses and individual
entrepreneurs.

The role of family enterprises in the development of industrial sectors of the Urtachirchik
region is growing.

The formation of a market economy provides for the solution of many economic
problems, among which the development of entrepreneurial activity occupies an important place,
and the family is involved in these processes.

Currently, family business is becoming one of the types of entrepreneurial activity
formed at the junction of two social institutions: family and business.

At its core, a family business is a type of small business. The main features of family
business are: the use of family property and financial resources as initial capital, as well as the
attraction of borrowed funds secured by family property; use of labor of family members in
economic activity; consumer principle in economic activity, i.e. production for own needs and
for the market.

Family business can operate in various areas. The experience of various countries shows
that the family business has more than 200 activities. These are small-scale wholesale and retail
trade, consumer services, small restaurant business, transport services for the population,
farming, rental of cultural and household equipment, minor repairs and construction of housing,
cottages, garages, household and cultural buildings, accounting work and audit, folk crafts.
Within the framework of the household, it is possible to organize intellectual work for
specialists, scientists and young people who own computer technology.

The interaction of the business structure with family ties gives a high level of motivation
for entrepreneurial activity, ensures the stability of the family business, its organizational unity.
The special significance of the family business is expressed in the possibility of joining the work
of family members with limited employment opportunities who cannot find work in other areas
of activity.

In developed countries, family businesses play a key role in economic growth and job
creation. In the USA, for example, more than 80% of all enterprises are family-owned, they
provide about 60% of total employment and create about 80% of new jobs. In the UK, family
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businesses account for 75% of all firms in the country, producing about 50% of the national
product, and half of the country's population is employed through family businesses. In the EU,
family firms account for 85 percent. Moreover, in the composition of small enterprises, family
enterprises prevail (68%), i.e. they constitute an economically active part of small businesses.

Within the framework of family business development programs, the population of the
district will be provided with preferential loans at a rate of 14% per annum in 2023. For those
who want to start a family business, certain income-generating activities and expand the type of
activity, loans will be issued for up to three years, including a grace period of three to six
months.

Those wishing to specialize in animal husbandry (cattle, sheep, goats), fish farming and
poultry farming (egg production) - for a period of up to three years, including a grace period of
up to one year. The priority will be those who aim to create mini-farms for breeding from 10 to
50 head of breeding stock (cattle, sheep, goats) imported from abroad.

The families who decide to try their hand at gardening, viticulture and lemon growing, as
well as those who need to purchase greenhouses, agricultural machinery and equipment, will be
provided with loans for up to seven years, including a grace period of up to three years.

The members of the Association "Hunarmand" ("Craftsman") - for the purchase of
equipment, spare parts and raw materials, the creation of centers for the development of
handicrafts, schools "Usta - Shogird" ("Master - Student"). The construction of museum houses
and workshops or the acquisition for these purposes buildings and structures can count on
obtaining preferential loans for up to three years and for replenishment of working capital - for
up to 18 months.

The loans will be allocated on the basis of the recommendation of the assistant hokim of
the district (city) for the development of entrepreneurship, employment and poverty reduction in
the mahalla. When allocating funds, priority will be given to projects aimed at ensuring the self-
employment of citizens included in the "iron notebook", "women's notebook" and "youth
notebook" (these are lists of low-income people in need of social protection and support of
citizens), profitable work or providing their employment with permanent labor (creation of jobs).
At the same time, the provision of loans will not be the basis for excluding citizens from these
lists.

The results of the study showed that in order to accelerate the development of family
business in the UrtaChirchik district and increase its efficiency, the following measures are most
appropriate:

e Determination in each region of the district of priority areas for the development of
family business, taking into account local conditions to strengthen state support for this area;

e Expansion of financial support for family businesses through public and private
banks, special funds and various government programs;

e Creation of specialized targeted programs in the banking sector for lending to
family businesses;

e Provision of property support for family businesses through financial leasing;

e Promotion of the innovative orientation of family businesses in order to produce
and process new and competitive products, develop incentives and benefits that encourage
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entrepreneurs to switch to the production of innovative types of products, promote the
introduction of modern technologies and innovations in family businesses;

e All-round assistance of the state to expand the investment potential of labor
migrants' remittances, involving them in public and private projects on a mutually beneficial
basis;

e Creation of specialized services for conducting research in the field of family
business;

e Improving the efficiency of business centers, business incubators in the regions,
engaging educational institutions of an economic profile in conducting courses on organizing
family businesses, trainings with the participation of the most successful family entrepreneurs,
organizing internships in order to exchange experience among family business representatives;

e Improving the efficiency of information and consulting centers in order to provide
more complete and accessible information support for family businesses;

e Introduction into the practice of accounting for the activities of family enterprises in
terms of indicators adopted in statistical reports on small business.

A significant part of the listed activities, developed on the basis of scientific research,
studying the experience of foreign countries, the characteristics of the domestic family business,
the opinions of the population on ways to improve it, are already being implemented and are
beginning to bring results.

As of May 1, 2022, 5130 family enterprises were registered in the Tashkent region, of
which 4659 are functioning.

In total, in 2022, 782 family enterprises operated in the Urtachirchik district, of which
215 enterprises are located in the city of Nurafshan, 567 in the district (Table 4).

30% of family businesses in the area work in industry, 21% in agriculture, the rest work
in the service and transport sectors.

Table 4.
The number of operating family enterprises, by regions of the Tashkent region.

No Districts and cities Number of family businesses

1 Nurafshon city 215

2 Almalyk city 89

3 Angren city 129

4 City of Bekabad 57

5 Akhangaran city 82

6 City of Chirchik 56

7 Yangiyul city 99

8 Akkurgan district 197

9 Akhangaran district 90

10 Bekabad district 71

11 Bostanlyk district 431

12 Buka district 73

13 Kuyichirchik district 58
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14 Zangiata district 421
15 Yukorichirchik district 393
16 Kibray district 325
17 Parkent district 396
18 Pskent district 48

19 Urtachirchik district 567
20 Chinaz district 126
21 Yangiyul district 324
22 Tashkent district 412

In conclusion, it should be noted that Urtachirchik region has great opportunities for
industrial development. In particular, the development of agricultural products processing
industry, textile industry, sewing industry enterprises can be built as a priority. In the future,
industry of district may occupy leading positions in Tashkent region.
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PRIORITY TASKS OF PROVISION OF WOMEN PARTICIPATION THROUGH
GENDER EQUALITY IN THE ACTIVITIES OF INTERNAL AFFAIRS BODIES
DURING THE YEARS OF INDEPENDENCE

Rustamova Zamira Boboqulovna
independent researcher
Karshi engineering economics institute

Annotation: This article talks about the gender issue in the experience of world countries,
its history, including the ongoing reforms to ensure women's rights. In
addition, in the years of independence in Uzbekistan, the participation of
women in the activities of internal affairs bodies, the great work done to
achieve gender equality, as well as the social protection of the family,
motherhood and child protection, were emphasized.

Key words: gender, internal affairs bodies, gender equality, social protection, women's
rights, feminists.

INPUOPUTETHBIE 3AJAYU OBECIIEYEHUSA YYACTUA )KEHIIUH YEPE3
I'EHAEPHOE PABEHCTBO B AEATEJIBHOCTHU OPI'AHOB BHYTPEHHUX JIEJI B
roabl HE3BABUCUMOCTH

PycramoBa 3amupa boGoky10BHA
HE3aBUCHMBIN UCCIIEI0BATEIb
KapmmHckuit HHXEHEPHO-9)KOHOMUYECKUA NHCTUTYT

AHHOTanusi: B 1aHHON craTbe paccMaTpuBaeTCs TEHACPHBIA BOIPOC B OINBITAX CTpaH
MHpa, €ro UCTOPHs, B TOM YHCIE MPOBOJUMBIE pedopMbl 10 00ECHEUECHUIO
npaB xKeHIH. KpoMe Toro, B ro/ibl HE3aBUCUMOCTHU B Y30eKkucTaHe 00JbIIoe
BHUMAaHUE YIEIUIOCh YYacTHI0 OKEHIIUH B  JEATEIBbHOCTH OPIraHOB
BHYTPEHHUX JieJ, TMpOBOAUMON Ooyplioi paboTe 1O JOCTHIKEHUIO
TEHJEPHOIO0 PAaBEHCTBA, a TAaKKE BOIPOCAM COLMAIBHOM 3alUTHI CEMBH,
OXpaHbl MAaTCPUHCTBA U ACTCTBA.

KuloueBble TeHzEp, OpraHbl BHYTPEHHUX Je€JI, TE€HIAEPHOE pPAaBEHCTBO, COLMAIBHAS
cJIoBa: 3alIUTa, paBa KEHIIUH, HEMUHHUCTKH.

Currently, great opportunities for building a new Uzbekistan are being created in our
country, and intensive reforms are ongoing.

The main goal of the democratic reforms implemented within the framework of the
Strategy of Actions on the five priority directions of the development of the Republic of
Uzbekistan in 2017-2021, which means that our country has taken a firm step into a new stage of
development, is the highest human, his rights and freedoms, legal interests. value
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In our democratic society, where human rights and freedoms are the highest values, the
rights of women and their legal interests for their full realization are protected by the state. As
the President noted, "Respecting women and showing respect to women is a noble value
characteristic of our nation." Earlier, women were seen only as housewives or mothers who
spend their whole lives for their children, but today this approach has literally changed. Today's
woman is a woman of the 20th century, who organizes the family and is active in public affairs.

Today, they are active deputies in state administration, they are ministers who can
support the state in administrative work, politicians, lawyers who restore violated rights and
interests, and entrepreneurs who provide employment to thousands of people like themselves. In
our country, guarantees of women's rights and interests are firmly established in our basic law. In
particular, Article 18 of our Constitution establishes the equality of citizens of Uzbekistan,
regardless of gender, before the law, while Article 46 establishes the equal rights of women with
men.

Today, 24 women are working as deputies in the system of our Supreme Legislative
Power, which is 16 percent. Almost two times less than the legal amount. Of course, it will be
difficult to get almost all of them elected if only 31 percent of the candidates are nominated for
the post of deputy. However, sooner or later we must achieve the implementation of the norm
established in this law. Today, the number of female deputies in Rwanda is 61.3%, in Cuba it is
53.2%, in Switzerland it is 46.1%, and in our country it is 16%.

The fact that Uzbekistan took 128th place in the UN study on the participation of women
in parliament is a clear proof of the above opinion. In order to solve this problem, it is necessary
to create a layer of all-round excellent female leaders who can participate in state management,
who are active, knowledgeable, and have strong enlightenment. It is not wrong to say that it is
necessary to help women fully realize the opportunities created for them.

Today, the head of state in 10 countries and the head of government in 11 of the world
are women. The latest composition of the French government consists of 22 people, 11 of whom
are women, which can be called a true celebration of gender equality. In our country, this
indicator still shows very low numbers.

We have to admit that fifteen women working selflessly in the fields of production,
education, health care, and agriculture received the title "Heroes of Uzbekistan" and many of our
sisters received state awards, including 514 doctors of science, 6 academicians. the fact that there
are thousands of candidates of science, especially the establishment of the Zulfiya State Award
for our girls, and the fact that up to now about 300 talented people have been awarded this
award, is literally an example of the high attention shown to them.

It is certainly a good thing that women make up 72% of employees working in the fields
of science, education, health care, and social services.

It is up to us, today's women, to increase these numbers.

We are fully aware that the view that if a woman is beautiful - the world is beautiful, if a
woman is happy - the family and the whole society will be happy, it is getting deep into our
consciousness and becoming our life philosophy.

Consequently, in 1991, the Women's Committee of Uzbekistan was established based on
the initiative of the head of our country to create a system of working with women. Today, as a
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large public organization, it is particularly active in communicating the state policy on women to
the population, strengthening its cooperation with state and public organizations, promoting new
ideas and initiatives related to the social activity of our sisters, and ensuring the implementation
of the programs and documents in these directions.

In order to further improve the activities of the Women's Committee, the following tasks
should be carried out:

1. To expand the number of states available in the Committee, to ensure the availability
of legal staff in order to provide legal advice to women;

2. Shortening the terms of punishment for women who have committed offenses or
crimes based on the guarantee of the Women's Committee;

3. Due to the large number of cases of suicide among school and college students, to
determine their psychological condition through various surveys and to establish the correct
explanation of religious enlightenment and etiquette rules;

4. Prevention of early life situations;

5. Encouragement of girls studying in HEIs by the committee;

6. We rely on established legal norms and laws to perform other such tasks.

In what documents are the main guarantees of women's rights reflected in our country?
The norms of the UN Convention on the Elimination of All Forms of Discrimination of
Women's Rights, the Political Rights of Women, the International Labor Organization's
Convention on the Protection of Motherhood, the Convention on Discrimination in the Field of
Labor and Employment and a number of other international documents are also reflected in the
national legislation of Uzbekistan and is being implemented consistently.

According to Article 141 of the Criminal Code, failure to hire a person because of his
gender is a reason for holding him accountable. We often find similar norms in sources such as
the Family Code and the Labor Code.

It can be clearly seen in the example of the increase of 1.6 times the share of women
leading small businesses and private enterprises in the last ten years. We can say that the loans
allocated for women were a special impetus for this.

1999 is the Year of Women in order to improve the system of protection of legal, social
and spiritual interests of women in our country, to increase their role in the construction of
family, state and society. 2000 is the year of the healthy generation. 2001 is the Year of Mothers
and Children. The fact that 2012 is called the year of the strong family means that a woman's
honor and value lie at the foundation of the family. In a country where women are respected,
violence and brutality are not allowed. In order to increase the participation of women in the
state and political affairs of the society, work is being carried out within the framework of the
Constitution.

In a word, there is a woman, there is life, there is a woman, there is a nation, there is a
woman, there is development, peace and tranquility, spirituality, spiritual and moral values. , a
nation whose women are diligent, enterprising, and strong-willed is rich. Humans will always be
as women want them to be, if you need great and virtuous people, teach women greatness and
virtues."
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"If a woman is happy, the family is happy, if the family is happy, the society is strong,"
said the First President of the Republic of Uzbekistan Islam Karimov. Indeed, since the
happiness of women is the foundation of the strength of the society, its strengthening determines
how our future will be. Since the state has created guarantees and legal bases for the protection
of women's rights, we need to make efforts to ensure that every woman fully understands her
rights after studying these privileges and guarantees.
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IMPACT OF THE USE OF HYDROGEN BIOGAS ON VEHICLE PERFORMANCE
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Annotation: The article presents the device and operation of the created bioreactor for the
car "Cobalt". Based on the test results, the option of 50% addition of
hydrogen biogas to a conventional fuel-air mixture was chosen.

Key words: Automobile, hydrogen, fuel, biogas, bioreactor, oxygen, waste, tank, test,
speed, fuel-air mixture, fuel consumption, exhaust gas, CO content.

BJIUAHUE UCITIOJIB3OBAHUA BOJOPOJAHOI'O BUOT'A3A HA IIOKA3ATEJIN
ABTOMOBUJIA

Hacupos Unbxam 3akupoBu4
K.T.H., JOLEHT, AHINKAHCKUI MAlIMHOCTPOUTEIbHBIN HHCTUTYT
nosirov-ilhom59@mail.ru

I'oiimaToBa /Ininagpys I'ody:xkonoBHa
ACCHCTEHT, AHAMKAHCKUN MAIIMHOCTPOUTENbHBIN HHCTUTYT

A060coB CangonMxoH KanomaauH yrim
JOKTOPAHT, AHJIMKAHCKUI MallIMHOCTPOUTEIIbHBIA HHCTUTYT

AnHoOTanusi: B crarbe mpuBeAcHBI YCTPOWCTBO M paboTa CO3MaHHOTO OMOpeaKTopa s
aBromoOmisa «KoGanbty. [To pesynpTaTam ucnbpiTaHui ObLT BBIOpaH BapUaHT
50 % mHoro mobaBieHHUS BOJOPOAHOTO OWoOraza K OOBIYHOW TOIUIMBO-
BO3JYLIIHOW CMECH.
KiroueBble ABTOMOOWIB, BOAOPOJ, TOILTUBO, OWoOra3, OWOpEaKTop, KUCIOPOA, OTXO/,
cJIoBa: pe3epByap, HUCHBITAaHWE, CKOPOCTb, TOILJIMBO- BO3MYIIHAS CMECh, PacXojl
TOIUTMBA, OTpabOTaHHBIN Ta3, conepkanue CO.

Beuepom 17 oktsa6pst 2022 roga ropon TamkeHT Bbimen Ha 1-e MecTo B Mupe, 00OTHaB
BCE METOIOJIMCHI TI0 YPOBHIO 3arps3HeHus Bo3ayxa B peiitunre [QAir. [Ipousomnuio 3to Ha Gone
OeCUMCIeHHBIX BBIPYOOK JIepeBbEB, OECHOPSJAOYHOTO M MAacCOBOTO CTPOMTENIbCTBA U
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HENPEPBHIBHOIO POCTa KOJUYECTBA aBTOMOOWIIEH B TOpOJAE H3-3a OTCYTCTBUSI KayeCTBEHHOI'O
oOmiectBeHHOro TpaHcnopra. [lo maneiM moptana [QAir KOHUEHTpalus MENKOIUCHEPCHBIX
gactuir PM-2,5 B Bo3ayxe TamkeHTa coctaBwia 212 MKr/mM3— 9TO COOTBETCTBYET YPOBHIO
«O4YeHb BpeIHBIN» 10 Kiaccudukanuu BeemupHoOW opranu3anuu 3apaBooxpaHeHus, B 42,4 paza
BbIIIE HOPMBI [1].

3arpssHeHne armoc(epHoro Bozayxa B PecnyOiuku CBSi3aHO HE TOJBKO C MPUPOIHBIMU
O0COOCHHOCTSIMU (CyXOM KJIMMAT, cyOlecyaHHbIE M CYTJIMHUCTBIE MTOYBbI), HO U aHTPOIIOI'€HHBIM
3arpsi3HeHNEM (BBIOPOCHI aBTOTPAHCIIOPTA, TPOMBIIIIIEHHOCTh, CTPOUTENLCTBO, TOLI).

Cpenu aHTPOIOT€HHBIX UCTOYHUKOB, OTPABJISIOIIUX OKPYKAIOILYIO Cpey, IIEPBOE MECTO
3aHUMalOT BBIOpoCH aBTOTpaHcmopta. OHu cocraBisitoT 60-80% oT oOmiero KojuuecTBa
TOKCHYHBIX BEIIIECTB, BHIOpachiBaeMbIX B aTMochepy [2-3].

OTH TOKCUYHBIE BBEIOPOCHI 00Pa3yIOTCS MPU CrOpaHUH HEPTSIHOTO M ra30BOTO TOIUIMB B
JIBUTATENSAX BHYTPEHHEro cropaHusi aBTomoOwsei. [IpyumHa 3TOro B TOM, 4YTO TOIUIMBO
BbIOpachIBae€TCs M3 LWIMHIPOB JABUTareiss Oe3 IOJIHOTO CropaHus. YCTaHOBJIEHO, 4TO B
HauOosee ONTHUMAIbHO OTPErYJIMPOBAaHHBIX OEH3MHOBBIX JBUIATENSX dYepe3 IUIYIIHUTENb B
atmocepy BbiOpacwiBaeTca 15-20%, a B mmzensix 10-15% necropesuiero Tomnusa [4-5]. B
pe3ynbTaTe »d3TOr0 MPOMCXOAUT OOJBIION pacxoi TOIUIMBA W OOJbIIOE 3arps3HEHHE
OKpYKarollel cpesibl 0TpaOOTaHHBIMH ra3aMHu.

Ha coBpeMeHHOM »5Tame OCHOBHBIE HAIpaBJICHUS COBEPUICHCTBOBAHMS JIBUTATENs
BHYTPEHHEI0 CrOpaHusl TPAHCIOPTHBIX CPEJCTB HANpaBICHbl HA CHUKEHUE pacxojia TOIUIMBA U
TOKCUYHOCTH BBIXJIOIHBIX T'a30B. B cOBpeMEHHOM aBTOMOOMIIECTPOEHUH CYIIECTBYET HECKOJIBKO
CIO0COOOB CHMKEHUSI TOKCUYHOCTH BBIXJIONMHBIX ra3oB. OCHOBHbBIE U3 HUX— MIPSIMOE BO3/EUCTBHE
BBIXJIOTIHBIX Ta30B JBHUrarenst (MCIIOJIb30BAHME PA3IMUHBIX CHCTEM HEWTpanuzauuu) u
UCIIOJIb30BaHUE alIbTEPHATHBHBIX BUAOB TOIUIMBA (BOJOPOJ, CXKATbIi, CKMKEHHBIH U OHUOra3bl)
[6].

Karanutnueckne cucTeMbl HEUTPAIW3ALUU BBIXJIONHBIX Ta30B JOCTATOYHO JIOPOTH U
cawkatoT KITJI nuraresns, mo3ToMy Mbl paccMOTpeIn 601ee NePCHeKTUBHBIE CIIOCOO CHUKEHHUS
TOKCUYHOCTH BBIXJIOMHBIX Ia30B- UCIOJIb30BaHUE AJIbTEPHATUBHBIX BUAOB TOIUIMBa. OJHUM U3
HUX SIBJIIETCSI MCIOJIb30BaHUE BOAOPOJA U OMora3za B KaueCTBE JOIMOJHUTEIBHOTO TOILIMBA JUIS
o0ecrnievyeHus MOJIHOTO CrOPaHusl.

9 ampens 2021 roga npunsiTo nocranosienue [lpesuaenra PecniyOnuku Y36ekucran Ne
[I1-5063 «O mepax Mo pa3BUTHIO BO30OHOBIISIEMOW M BOJAOPOJHON SHEPIETHKU B PECITYOJIHKE
V36ekucrany». CoriacHO KOTOPOro Ha CEroAHSALIHUN JIeHb MEHSETCS CTPYKTYypa MOTPEeOHOCTH B
DHEPreTHUUECKUX pPECYpcax, B YAaCTHOCTH IPH TMEPEXOJE OT YIIIEBOJAOPOIHBIX PECYPCOB K
BO300HOBIISIEMBIM  HCTOYHHMKAM SHEPrUM  aKTYaJIbHbIM CTQHOBMTCS BOIPOC  Pa3BUTHUSA
BOJIOPOAHOM 3HepreTuku [1,7].

st yKperieHusT SHEpPreTUYecKord Oe30MacHOCTH PecryOsuKu TpeOyeTcss co3aaHue
HEOOXOUMBIX YCJIOBUH [JIsl pacIIMPEHHUs] BO3MOXHOCTEH MCIIOJIB30BaHMUSI BO30OHOBIISIEMBIX
VCTOYHUKOB PHEPIMM U CTaOWUIIBHOTO Pa3BUTHS BOJOPOIAHON SHEPreTHKH, BKIIOYAs YCHIIEHUE
HAay4yHOro TMOTEHIMala JaHHOW cdepbl. B memsx co3gaHus HHPPACTPYKTYypbl BOJIOPOAHOM
HHEPIeTUKU PECIyOIUKH, MOBBIIICHUS PE3YIbTaTUBHOCTH HAYYHBIX U MPAKTHUUYECKUX U3BICKAHUI
B c(hepax BO30OHOBIIAEMOI M BOJOPOIHON 3HEPTETUKH, IIUPOKOTO BHEIPEHUSI MHHOBAIIMOHHBIX
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TEXHOJIOTUI B NPOM3BOJICTBO, a Takxke obecrnedyeHus nepexona PecnyOmuku Y30ekucraH K
«3€JIeHON» YKOHOMHUKE.

OnHUM W3 HamNpaBICHUH «3€JIEHOW» YKOHOMHKH SIBISICTCS ra3uuKanus, Ipu KOTOPOM
IPOMCXOJUT COBMEIIEHHBIH MpOIecC CXKHUraHusg OMOMAcChl MPH HEJOCTaTKe KHUCIOpoJa C
NOJy4eHHEM Ta3000pa3HbIX MPOJYKTOB: MOHOOKCHIA YIJIepoja, BOJIOPOJA, METaHa, JIETKHX
yIJIEBOAOPOAOB, JBYOKHCH yriepoia M a3ota. [Ipogykramu rasuukanuy SBISIOTCS TaKKe
KHUJIKOCTH (Z1eroTb, Macjia M JApyrue KOHJAEHCaThl), yroib W 3o0ja. IlepBuuHble NPOAYKTHI
rasu(uKaly UCIoIb3yIOTCS B KauecTBe TOIUIMB WM MOJIBEPraroTcs JainbHeimeil nepepaborke
B METAHOJI U JJPYyTrue XUMHKAThI.

ITo omeHKaM IKCIEPTOB, €KETOAHO B peruoHax Y30ekucrana coouparorcs 100 MiH. TOHH
OTXOJ0B MpoMblluieHHOCTH ¥ 30 MiH. M3  ObITOBBIX 0TX040B. Ilpu wm3ydenum wux
Mopddororugeckoro cocraBa 5-10 % 0TX0/10B MPUXOAMIOCH HA OyMary, IpeBecHbIe 0TX0.bl; 20-
45 % - ena; 3 % - metamt; 5-10 % - TEKCTHIIBHBIE OTXO/IbI, KOXKa, pe3uHa; 2 % - CTEKJI0, a TaKXKe
IUTACTMACCOBBIE OTXOMABI. ECM 3TH OTXOIBl HE YTHJIM3WPOBATH OBICTPO, OHM HAHECYT BpPE.
aTMocdepe, BoJOeMaM, IOYBE, MPOIYKTaM IHTAHUS, 3JaHHUSM, MPEANPUATHSIM U MHOTOMY
apyromy [8].

Ha ocHoBe uccnenoBanuii Obl1 pa3paboTaH peakTop Ui MOJIyYEHHs] M UCIIOJIb30BaHUS
BOJIOPOJIHOTO TOIUIMBA B COYETAaHUU C OOBIYHBIM OHMOra3oBbIM TOIUIMBOM. DTOT OMOpEAaKTOp
IPOM3BOJIUT CMECh ra30B BOJIOPO/Ia, KUCIOPO/ia U MeTaHa. buopeakTop cOCTOUT U3 CIEoYIOLINX
OCHOBHBIX JJIEMEHTOB: pe3epByap it 0oTxonoB (1); pesepByap s Boubl (2); rycras 4acTh
opranuveckoil cmecu (3); KHUIKasg 4acTh OPraHUYecKoil cMecH (4); cMech BOAOpoAa U Ouorasa
(5); akkymynsTopHas Oatapest (6); OUMIIEHHBIN BOJOPOAHBIN Ouoras (7); ropenka A TOpeHUs
(8); mmacTuHsl 3aeKTpon3a (9).

Puc.1. Cxema ycTpoiicTBa 1)1 MOTyYeHUs BOJOPOAHOTO Onorasa
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Jlis npoBepku 3PPEKTUBHOCTH OMOpEaKTOpa MPOBEACHBI CPAaBHUTEIbHBIC HCIBITAHHS B
71a00paTOPHBIX U TOPOKHBIX YCIOBUSX.

Y cIi10BHS UCTIBITAHMIA:

- cMech pa30aBIEHHOT0 HABO3a KPYITHOT'O pOraToro CKOTa;

- mepuoJ1 OpOKEeHUs HE MCHEe 7 JTHEH;

- 010k nutanus 12 BOJIBT (OT aKKyMYJISTOpA);

- IIOJIUTOH: JIOpOTa ¢ TBEPbIM IIOKPBITHEM;

- KJIMMaTUYECKHE YCIOBUA: YMEPEHHAs TEMIIEpaTypa;

- OTHOCHUTEIbHAS BIaXKHOCTH - 30%;

- 6e3 cHera u 011, CKOpOCTh BeTpa 7,5 M/ ¢;

- atMocdepHoe 1aBiieHue 735 MM pr.

-Temnieparypa Boznyxa + 23,50C.

B skcnepumenTax ucnbIThiBagock aBToMoOmIb «Kobambr» 2021 rona Beimycka ¢ oOmmm
npoberom 21 457 xm. JIpuratens aBToMoOMis paboTan Ha TPEX BHIAAX TOIUIMBO- BO3AYIIHOM
cMecHu:

OCH3UHO- BO3/YIIHASI cMeCh (KOHTPOJIb);

KOHTpOJb + 50% Bo1OpoIHBIN OHOras;

100% BozmopoHBbIi 6Horas + Bo3ayX.

Pesynbrarel ucneiTanuii npuseneHsl B Tabmuie. JJodasnenue 50% BogopoHOTo 6Horas K
OOBIYHOW TOIUIMBO- BO3AYIIHOW CMECH TIOJOKHUTEIBHO IMOBIMSIIO HA TIPOLECC CrOpaHHMs,
yBenuuuB MolHocTh Aurareis Ha 20-30%. Ilpu stom kosnmuectBo CO B BBIXJIONHBIX Ta3ax
cam3uiock Ha 50-60% [9].

Puc.2. YcTpolicTBo /y1st MOTy4deHus BOJOPOIHOTO Ororasa
Kak BugHO M3 Tabmuiel, onsiTHOMY «Ko0amsTy» morpeboBanock 10,6 cekyHa (KOHTPOIB) JIs
noctkeHus ckopoct 100 km/4 pu pabote Ha 00bIYHOM O€H3MHO- BO3AyIIHOM cMecu. Korna B
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0OBbIUHYI0 OEH3WHOBO- BO3AYIIHYIO cMech Obul no0aBieH 50 % BomopoaHbld Omoras, Bpems
pasrona apromoOmist A0 100 km/u yBenuumiioch 10 12,2 cexkyHabl, a mpu padore co 100 % HbIM
BOJIOPOJHBIM OHOTra30M aBToMOOMIE pasorHaics a0 100 km/4 3a 15,8 cexynn [10].

Taou.
Bnusinue ucnonbp3oBaHus BOJOPOIHOTO OHMOras3a Ha moKa3aTelu aBTOMOOUIIS
Ne | HamenoBanue En. Buapl TOINIMBHO-BO3AYIIHON CMECH
nokasaresnen U3MEpEHS ben3un- KonTpomas + 100 %
BO3J1yX 50 % BOJIOPOAHBIN
(KOHTpOJB) | BOMOPOIHBIN | Ouoras
ouoras
1. | Bpems pasrona CeK 10,6 11,5 15,8
asTromobmist 1o 100
KM/
2. | Pacxoxg OemsmHa mpu | /100 kM 6,4 5,3 -
ckopoctu 90 km/4gac
3. | Pacxox Bomopomnoro | 1/100 km - 76,5 104,9
Ouorasa
4. | KomnuectrBo CO B % 3,24 2,27 1,63
OTpabOTaHHBIX Ta3ax
5. | Komngecteo CH B % 4,23 1,45 0,14

OTpabOTaHHBIX Ta3ax

OpHako BBISICHWIOCH MPEUMYyINecTBa OMBITHOrO «KoOalbT» ¢ TOYKM 3peHUs pacxoja
toruBa. Tak, eciu aBToMOOMIb MoTpebssn 6,4 mutpa TorumBa Ha 100 kM mpu pabote Ha
0OBIYHOM OEH3MHO- BO3JYLIHOM cMecH, TO Ipu padoTe aBToMoOmIst ¢ 50 % HBIM T00aBIeHHEM
BOJIOPOJHOTO OMora3a K OOBIYHOM cMecH pacxoja OeH3WHa cocTaBwi 5,3 JTUTpa, a pacxof
BOJIOPOJHOTO Onorasza coctassit 76,5 m [11-14].

[Ipu padote Ha 100 % HOM BOJOpOHOM OHOTraze aBTOMOOUIIL HE pacxoA0Bal OEH3UH, a
pacxon BogopoaHoro ouorasza coctaBui 104,9 i1 Ha 100 kM myTH.

Conepxxanrie CO B BBIXJIONHBIX razax Mpu paboTe aBTOMOOMIIS Ha 0ObIYHOM OEH3MHOBO-
BO3YIITHOM cMecu cocTtaBmiio 3,24 %, npu qobasiennn 50 % BogopoaHOro OHorasa K 0OBIYHOMN
OEH3UHOBO-BO3AYIIHON cMecu- 2,27 %, a mpu padote Ha 100 % HOM BogopoaHOM Ouoraze- 1,63
% [15,16].

Taxum oOpazom, npu nodasnenun 50 % BogopogHOro OMorasa K 0OBIYHOW OEH3MHOBO-
BO3JIYIITHOM cMecu moTpedieHne 0eH3uHa cokparuiiock Ha 17,2 %, a Beiopockr CO- Ha 29,9 %.
[Tpu pabore co 100 % BomopoaHsiM OMOTazoM He ObUTIO pacxoja OeH3wHa, a coaepxkanue CO
cHusmiock Ha 40,7%.

ITo pe3ynpTaTaM McCHBITAaHWIA BBIOpaH 2- BapHaHT, T.e. AoOasineHue 50 % BOJOPOIHOTrO
6uorasza B 0ObIYHON OEH3MHO- BO3IYIIHOM CMECH, TaK Kak MPHU 3TOM XOTS pa3roH aBTOMOOMIISA
camxkeH ot 10,6 no 11,5 cexynn, pacxon 6eH3uHa npu ckopoctu 90 km/yac cHu3mics ot 6,4 10
5,3 mutpa Ha 100 kM mytu. Ilo ocTaibHBIM TIOKa3aTeNsIM JaHHBIA BapUaHT yYCTyMaeT
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HoKaszarejasiM 3- BapHaHTa, OJHAKO 10 OCHOBHBIM IOKa3arelsiM- pasrony no 100 km/gac u
pacxoy OeH3MHa IPEBOCXO/UT.

[TosToMy st JanbHEUIIMX MCCIeN0BaHMi OblT BbIOpaH BapuaHT 50 % HOro qobaBiieHUs
BOJIOPOJTHOTO OMorasa K oObIYHON OeH3MHO- Bo3aymIHOW cMmecu. Kpome Toro, Oiaromaps Tomy,
4TO IIeHa BOJOPOIHOTO Ouorasa B 8-10 pa3 aemeBne OeH3nHa u 3-4 pasza JEHIEBIIEC CKATOTO rasa,
AKCIUTyaTal[MOHHBIE PAacX0/bl aBTOMOOMIIS cHMkatoTes B 1,5-2 paza [ 17-20].
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BAPAUAHTBI YCUWJIEHHMS ITIPOITYCKHOM CIIOCOBHOCTH

KEJIE3HOJOPOXHOI'O YYACTKA A-I1

Cyronbaes llIunnoaar MancypanueBn4

I.T.H., mpodeccop, TamKkeHTCKU ToCcyJapCTBEHHBII TPAaHCIOPTHBINA YHUBEPCUTET

AHHOTALIMA:

KiaroueBbie
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OpHolf M3 BaXHEHIIMX 3a/ay, CBA3AHHBIX C HENPEPBIBHO paCTyILUM
I'PY30IIOTOKOM Ha Kejie3HbIX goporax AO «YTH» siBsercs paupoHaIbHOE
UCIIOJIb30BAaHUE TPOITYCKHOW CIIOCOOHOCTH J>KEJIE3HOJIOPOXKHBIX JIMHUK. B
cTathe pa3paboTanbl rpaduku ABMKEHUS Moe370B yudacTka A-II mo nBym
BapHaHTaM: NPOKJIAIKa IOE370B Ha TpaduKe ABIKEHHS OCYIIECTBIISETCS
pPaBHONpPABHO, T.€. YETHBbIE M HEYETHBIE TI0€3/la UMEIU PaBHOMEPHYIO
NPOKJIAAKY; IadeyHas MpOKJIaJKa I'py30BbIX moe3qoB. PekomennoBan Ha |
JTare pPa3BUTHUS KEIEe3HOAOPOXKHOro yyactka A-II mcronb3oBaTh mepBblii
BapHaHT rpaduka ABIKEHUS IOE€370B U Korja oObeM IEpeBO3UMBIX Ha
ydacTke npuBbicUT 18564 T B CyTKH, Ipenajaraercsl nepexoauTb Ha BTOPOU
BapUaHT B IIENAX YBEJIWYCHHUS IPOBO3HOW CIHOCOOHOCTH ydacTka 0e3
MPOBEJICHUS PEKOHCTPYKTUBHBIX MEPOIPHUITHIA.

KenesnonopoxkHast  yyacTka, TATOBBI  pacueT, o0OBEM  MEPEBO30OK,
IPOMYCKHAs CIIOCOCOOHOCTb, AMEKTPOIHEPIUS.

OPTIONS FOR INCREASING THE CAPACITY OF THE RAILWAY SECTION A-P

Suyunbaev Shinpolat

doctor of technical sciences, professor, Tashkent state transport university

shinbolat 84@mail.ru

Annotation: One of the most important tasks associated with the continuously growing

freight traffic on the railways of UTY JSC is the rational use of the
capacity of railway lines. The article developed train schedules for the A-P
section according to two options: the laying of trains on the traffic schedule
is carried out equally, i.e. even and odd trains had uniform padding; stack
laying of freight trains. It is recommended to use the first version of the
train schedule at the first stage of development of the A-P railway section,
and when the volume transported on the section exceeds 18564 tons per
day, it is proposed to switch to the second option in order to increase the
carrying capacity of the section without carrying out reconstruction
measures.

Key words: Railway section, traction calculation, traffic volume, capacity, electricity

BBEJAEHUE
B pemsax BbINOIHEHUS OCHOBHOM CTPAaTeTMU pPa3BUTHS TPAHCIOPTHOM CHUCTEMBI
PecniyOnmmkn  Y30ekucTaH ¥ TIOBBIIMICHHS KOHKYPEHTHOCIIOCOOHOCTH  KEJIE3HOIOPOKHOTO

TpaHCIOPTa, IpPH OKa3aHUU YCIYr IO IEPEBO3KE TIPY30B M MACCAXKUPOB, IO IPOIYCKY

TpaH3uTHOro rpy3onoroka B 2016 romy mnpucoeaeHensl PXKY «K» B eaunyio cethb
seneznogopoxkHoro Tpancrnopta AO «YTH». IloctpoeHa skene3nas Jopora uepes mepeBal
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«Kamumnk», B CIOXHBIX Teorpauyeckux YyCIOBHAX C OOJBIIUMH YKJIOHAMH, MaJbIMU
panuycaMu U OypeHueM TOHHEJIS.

HoBas »snexTpudunmpoBaHHas Kene3HOIOpOKHas JHHUS «A-II» MpOTSKEHHOCTHIO
124,2 KUJIOMETPOB B CHJIYy CBOCH CIIOKHOCTH TPEOYeT TIIATEIbHYI pPa3pabOTKy TEXHOJOTHUH
IpOMycKa U rpaduka IBUKEHHUSA, C YIETOM TATOBBIX PACUETOB JJISi OpPraHU3alUU Oe30MacHOro U
OecriepeboiiHOrO0 mpomycka mnoe3foB. bosee Toro, mpu paspaboTke HEOOXOIMMO YUYMTHIBATh
MEphI TI0 YBEJIWYCHUIO MPOIYCKHON M MPOBO3HOM CIIOCOOHOCTH JIMHUM, TaK KaK IUIAHUPYETCS
IPOIYCK TPAaH3UTHBIX I0e3/10B U3 Kuras.

OB30P JIMTEPATYPbBI U METO/bI UCCJIEJJOBAHUA

IIpu cTpouTeNnbCTBE HOBBIX YYacCTKOB Ha BBICOKOIOpbE, HEOOXOIMMO OOOCHOBaHHE U
pa3paboTka METOAOB U CIIOCOOOB IpoIycka moe310B. Bribop crniocoba u ycuneHust IponycKHON
U TPOBO3HOM CHOCOOHOCTH HAIpaBiIEHUsI € 0CO0O CIOXHBIM pelbe(HBIM YCIOBUSAMHU H
0OJBIIMMU TEpEnajaMu BBICOT, JTOJKEH OCHOBBIBATHCS Ha INIYOOKOH OLIEHKE TEXHUYECKHX,
9KCIUTyaTallMOHHBIX W SKOHOMHYECKHX IOKa3aTejed KakIoro MeToJla YCHJICHMsS >KEIe3HbIX
JIOpOT C YYETOM T'OCYJapCTBEHHBIX TPEOOBAaHUH, IPEABIBIAEMbIX K JAHHOMY HAIllpaBJICHUIO.

B psx  HayuHBIX TpyJax HCCIIEAOBaHbl BONPOCHl HPOIYCKHOW  CIIOCOOHOCTH
JKEJIE3HOJJOPOKHBIX YYACTKOB M YCKOPEHHUS IPOJBUKEHHSI BATOHOIIOTOKOB HA OCHOBE TBEPJOTO
rpaduka IBIKCHUsT Ipy30BbIX moe3foB [1-11]. OpHako, MCCIEAOBAHUS IO PALMOHAIBHOMY
HCTIOJIB30BaHUIO TPOITYCKHOW CIOCOOHOCTH YYacTKOB NPH OPraHU3alMU JBHKEHHS T'PY30BBIX
II0€3/10B Ha BBICOKOIOPHBIX Y4acTKaX U3y4EeHbl B HEJJOCTATOYHOM CTENEHH.

[IpotsuxenHocts yyactka A-I1 cocraBmsier 124,2 kM, ¢ MakCUMaJIbHBIM PYKOBOISIINM
YKIOHOM 27%o0, ¢ MHHMMalbHbIM paauycoM kpuBod 300 m. Ha ydvactke Haxomsarcs 9
paszienbHbIX MyHKTOB [12].

Jliig pacueTa Macchl COCTaBa Ipy30BOI0O MOE3/a U YCTAHOBJIIEHHE BECOBBIX HOPM Ha
KEJIe3HOJOpO)KHOM yuacTke A-IT ucnonmszyem meroanky @penkens C.4. [13]. Bee pacuerst
IPOM3BEACHBI HCIIOIb30BAHNEM Ha y4acTKe 3JIEKTPOBO30B NepeMeHHoro Toka cepun O°Z EL
(mpousBoacta KHP).

VYuursiBas, uto yuactok A-I1 HOBas TMHMSA, CHJIA TATU DJIEKTPOBO30B NMPUHATA 5% MEHee
pacyeTHOM, a TakXke MPU pacyeTe YUUTHIBAIOCH COMIPOTUBIIEHUE KpUBBIX IyTel paanycom 300 m.
J11 BBIIOJTHEHUS TATOBBIX PACYETOB ITOCTPOEHA JUarpamma yAeJIbHbIX PaBHOJAEHCTBYIOINX
CHJI, IEUCTBYIOIINX Ha MOE3 .

JUid nabHENIINX PacyeTOB MPENOCTABIICHBI JAHHBIE U3 IPOEKTHON JOKYMEHTALUH:

- BeicoTa Haj ypoBHeM Mopst (H) 1400-1500 m (maBnenne 640 MM.pT. CT.);

- TEMIIEpaTypa HapyKHOTO BO31yxa jieToM (t,..) - +40 °C;

- PYKOBOZSIIMH YKIIOH (£, ) - 27%o;
- pacueTHas cuna TAru (Fy., Ju Macca s1eKTpoBo3a (P) cepunu:

- O’ZEL-390000H.

B pacyerax (mpu pacdyere BECOBBIX HOPM HCIOJB30BAJIUCH (OPMYNIBI U TaOJIWYHBIE
3HaYeHHUs U3 chpaBouyHuKa «TsAroBele pacuerb» [14]) BbIMONHSAEMBIX NMPH MPOESKTHPOBAHUU
HOBBIX JKEJIE3HBIX JOPOr U BJIEKTPUPHUKAIMH YYACTKOB JAECUCTBYIOIIMX JUHHUHM, CHUIy TSITU
AJIEKTPOBO30B NpUHUMAIOT 5%, a TEmIoBO30B — Ha 7% MeEHee pacdyeTHOH, NMPEeayCMOTPEHHON
neiictByromumy  [IpaBunamMu  TATOBBIX pacuyeToB, JUIsl ydeTa HEM30€XKHBIX OTKJIOHEHUM
(aKTHYECKUX YCIOBHH OT MPHHATHIX B pacdeTe M MpeaynpexieHus padoTbl JTOKOMOTHBOB B
peKuMax C MEeperpy3Koi, BBI3BIBAIOIIMX IMOBBIIICHHBIH BBIXOJ M3 CTPOsl U HApPYLIEHHE PUTMA
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ABVIKCHUSA,IIPU 3TOM KacCaTCiibHas CHJIa TATU — ,IIef/'ICTBI/ITCJIBHaSI CuJjia TATU, IMPUIIOKCHHAs K
0001y ABMKYIIUX KOJIEC IOKOMOTHBA, OyIE€T paBHa, I JICKTPOBO30B cepuu [13]:
F,=Fg, (1—k,).H 1)

JIONIOJTHUTEIBHOE YCbHOE COMPOTUBICHHUE BMKCHHUIO OT YKJIOHA MPUHUMAIOT PaBHBIM
BEJINYMHE YKJIOHA B IIPOMHUJLIIE.

w; =1 )

JIONIOJTHUTENBHOE YACIBHOE COMPOTHBIIEHUE IBMKEHHIO OT KPHUBOW NPH JUIMHE IOE31a

MEHEE WM PaBHOU JITMHE KPUBOW PACCUUTHIBACTCS TI0 SMITUPUUYECKON popmyrie
700

w, = 2 ©)
HpI/I IIpOBCACHUHU paC‘IéTOB, Tpe6YIOH_II/IX MTOBBIIIEHHOM TOYHOCTH, YUYUTHIBACTCS TaAKIKC
CKOPOCTBh ABWIKCHHA ITOC3/1a U BO3BBIMICHUC HAPYKHOT'O pCiibCa.

OmnpeensieM pacyeTHBIN BeC COCTaBa IS JIEKTPOBO30B 10 (hopMmyie:
0= Fy—(wyt+iy+wy)-p

rac Fk — pacucTHasA Cujia TATH JIOKOMOTHBA,

(4)

wotigtwy

W, - OCHOBHOE YJIEJIbHOE CONPOTHBIICHHE JIBHKEHHIO IOKOMOTHBA;

{,, - IPUHSTBI PACYCTHBII MOBEM;

P — pacyeTHas Macca JIOKOMOTHBA;

w; - OCHOBHO€ yJIeJIbHOE CONPOTHBJICHUE IBMYKCHHUIO TPY30BbIX BarOHOB;

W, - IOTIOJIHUTEIIbHOE Y/ICIIBHOE CONPOTUBIICHHE IBUIKCHHIO.

Benuuuubl @M @, OUPENENSIOT JUIs PACYETHON CKOPOCTH JIOKOMOTHBA V,: Pacuer
BBITIOJTHEH C YYETOM IMOJIHON MOITHOCTH 3JIEKTPOBO3a U PACYETHON CKOPOCTH 55 KM/U.

OCHOBHOE yAENBHOE CONPOTHUBIIEHHWE JIOKOMOTHBA [UIsl KOTOpBIX TIpaduueckue
3aBUCUMOCTH (0, = f(v) OTCYTCTBYIOT, CII€AyeT MOJACUUTHIBATH 10 (OpMYyIe

@, =1.9+0.01v +0.0003/° (5)
OcHOBHOE yJieNbHOE COMPOTUBIIEHUE 4-0CHBIX IPYKEeHbIX BaroHoB, H/kH;

2
@qu _07+ 3+0.01-v+0.0025-v ©)

q04

rae q04 - Macca, IPUXOASIIAsIcs Ha OJHY KOJIECHYIO Mapy 4-0CHOTO BaroHa, T

Jlis  BBINOJHEHHWs  TATOBBIX  pacyeToB  IOCTpOEHa  JauarpamMma  yAENbHBIX
PaBHOACUCTBYIOIINX CHJI, IEHCTBYIOIIMX Ha Toe3]. PacdeTsl BBINMOIHEHBI U1 TPeX PEeKUMOB
BEJICHUS T0€3/1a: PEeXHUM TITU; PEXHUM XOJIOCTOro Xoja (BblOera); pexuM TOPMOKEHUS
(cmy>ke0HOT0 U IKCTPEHHOTO).

B pesynpraTe mid IBYXCEKIMOHHOTO ayekTpoBo3a cepun O’Z EL macca mnoes3na
cocraBmia 2100 T. BennmuuHbl BpeMEHM XO/a IMOE€3/1a OINpEeNEeNIeHbl M0 JuarpamMMe yIelbHbIX
PaBHOAECHCTBYIOIIUX CHIL

[TpomyckHas crtocoOHOCTH yyacTka onpeaensercs mo ¢popmyie [15]

N _ 1440-t_ ), @)
Tic Torp

ep

rae t MPOJOJIKUTENBHOCTh TEXHOJOTUYECKUX TEPEPhIBOB, KOTOPBIE YUUTHIBAIOTCSA MPHU

tex

MOCTPOCHUH IpadrKa IBUKEHUS MOE3/10B, MHH;
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I

T — mepro maphl MOE3/10B Ha OTPAHUYMBAIOIIEM [IEPETOHE, MUH;

ep

&, — K03(hGULNEHT HaJIe)KHOCTH TEXHUYECKUX CPEACTB Y4acTKa.

PE3YJIBTATBI U OBCYXKXIEHUSA

Ha ocHOBaHMU TATOBBIX PAacYETOB M TEXHUKO-IKCIUTYaTAlIMOHHBIX MOKa3aTeseld paboThI
HarpaBjieHus, OB CMOJICIMPOBAH U pa3paboTaH rpaduKu IBYXKEHHS 1moe310B ydyactka A-I1 mo
JIBYM BapHaHTaM:

I. Tlpokmanka moe3goB Ha Tpaduike IBHXKCHHS OCYIISCTBISETCS PaBHOIPABHO, T.C.
YETHBIC U HEUETHBIC 110€3/1a UMEJId PABHOMEPHYIO MPOKIIAJIKY;

II. ITayeynas npoxJIaiKa rpy30BBIX I10€3/0B.

Paccuurtanbl crnepyromme mokasaTelid: y4acTKOBash U TEXHUYECKAash CKOPOCTh JIBUKCHUS
Moe30B; KO3(PPHUIMEHT y4acTKOBOH CKOPOCTH M TOKa3aTeld HCIOJIb30BaHUSA JIOKOMOTHUBOB
(00OpOT  JIOKOMOTHBOB, CPEIHECYTOYHBIH MPOOEr JIOKOMOTHBOB, IPOHM3BOJUTEIHHOCTH
JIOKOMOTHBA) H JIp.

B pesynbrare paccunTaHbl MoKa3aTenu rpaduka ABMKEHUS IMOE3/I0B TI0 IBYyM BapHaHTaM
Y TIpUBe/IeHBI B Ta0. 1

Tabmauua 1
[lokazarenu rpaduka ABH>KEHUS TOE3/10B

T/p HaunmenoBanue 1-BapuanT 2-BapHaHT Paznura

1. | YuacTkoBasi CKOpOCTh, KM/4ac 44 43,29 +0,71

2. | TexHuueckas CKOPOCTh, KM/4ac 49,6 48,4 +1,2

3. | KomnuecTBo moe3nos, moesn 13 14 1

4 ?6’I)CM MIEPEBO3UMBIX IPY30B B CYTKH, 18564 19992 1428

5. | O6GopoT JTOKOMOTHBA, Yac 11,3 10,48 +0,82

6. | IlpoGer 10KOMOTHBA, KM/CYT 526 563 -37

Ha ocHOBe paccMOTpEeHHBIX BApHAHTOB YCHJICHUS MPOMYCKHOM CIIOCOOHOCTH ydacTKa A-
[T onpenienieHbI pacXoIbl IEKTPOIHEPTUH TSI DIIEKTPOBO30B (TabII. 2)

Tabmuna 2
PesynbTaThl pacueToB AJIEKTPOIHEPTHH TI0 BapUaHTaM rpaduka
HaumenoBanue 1-Bapuanr 2-BapuaHT Pa3nuna
VY nenbHBIN pacxoll SEeKTPOIHEPTUH, 692 241 +49
kBT-uac/T-km
O06beM NepeBO3UMBIX TPY30B B CYTKH, T 18564 19992 -1428

W3 Tabn. 2 BUIHO, YTO B MEPBOM BapHaHTE YAEIbHBIA pacxoj 3JEeKTpodHepruu Ha 49
KBT-yac/T-kM MeHbllle, 4eM B BTOPOM BapuaHTe. DKOHOMHS JOCTHTaeTCsi 3a CUET BBICOKOMU
Y4acTKOBOM CKOPOCTH IBMKEHMS IIOE370B HAa IIEPBOM BapUaHTE YEM Ha BTOPOM (TIaueyHbIN
rpaduk). OnHaKo, MPOMYCKHasi CIOCOOHOCTH BO BTOPOM BapuaHTe Ooiblne Ha 1 moes3na
(ocTanmpHBIC TIOKA3aTENM HE3HAYMTENHHO pasnuyatotrcs). [losTomy, pekomenayercs Ha | srame
pa3BUTHUS KEJIE3HOJOPOKHOTO yyacTka A-I1 rcronap3oBaTh NEpBbIN BapHaHT rpaduka ABHKEHUS
noe3noB. Korjga o6beM nepeBo3MMBIX Ha yyacTKe MPUBBICHT 18564 T B CyTKH, TO HEOOXOIUMO
NEPeXOAUTh Ha BTOPOH BapHaHT B LENAX y4YEIUYEHHUE MPOBO3HOM CIOCOOHOCTH ydacTka 0e3
IIPOBEJCHUS PEKOHCTPYKTUBHBIX MeponpusThidl. OpraHusanusi ABH)KEHUs NOE3[10B Ha OCHOBE
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MPEJIOKEHHOTO0 BapHaHTa NPUBOIUT (mpu 000poTe TOKOMOTHMBOB 11,3 dWac B cyTku) K
skoHoMuIO 11,3*49*450*13=3 239 145 y.e B cyTKH Wau okoJio 1,2 Mip/. y.e. B TOJI.
3AKVIIOYEHHUE

Paccmotpena TEXHUKO-IKCILTyaTallMOHHAs XapaKTepUCTHKA HOBOM
EKTPU(DUIIMPOBAHHON JKelne3HOMOpokHOH JymHUKM A-I w omnpeneneHa HE0OXOIUMOCTh
TIIATEIbHOM pa3pabOTKU TEXHOJOTMIO MPONycKa M rpaduka IBMXKEHHUS, C Y4ETOM TATOBBIX
pacyeToB I OpraHu3anru 6e301macHoro U 6ecrnepedOHOro MPOITyCKa IMOe3/10B.

BennuuHbl BpeMeHM XOJa 10€3a OHpPENENCHbl [0  JuarpaMMe  YZICJBHBIX
PaBHOACUCTBYIOIINX CHJI, HA OCHOBE KOTOPBIX pa3padOoTaHbl TpapUKH JBUKEHUS MOE3]I0B
yuactka A-II mo AByM BapuaHTaM: IPOKJIaKa [OE3/10B Ha TpaduKe ABUKEHUS OCYIIECTBISETCS
PaBHONpPABHO, T.€. YETHbIE U HEYETHbIE I10€3/1a MUMEIN PaBHOMEPHYIO IMPOKIAJKY; MadeyHas
IPOKJIaKa IPY30BbIX 110€3/10B. PaccunTansl nokaszarenu rpaukoB ABMXKEHUS [TOE3/I0B 10 JBYM
PacCMOTPEHHBIM BapHAHTaM.

CpaBHeHus TOKa3aresell Mo pacCMOTPEHHBIM BapuaHTaM IpaduKa JBHXKEHUS MOE3]10B
IIPOU3BE/IEHbl HAa OCHOBE COIIOCTABJIEHUS PAcXOJ0B 3JEKTPOIHEPrHI0 Ha TAry moe3noB. s
OIIpeIeNIeHUs pacxo/ia JEKTPOIHEPTUH 3JIEKTPOBO30M IOCTPOEHA KPHUBasl TOKA, HOTPeOIIeMOro
UM.

Ha nepBoM BapuaHTe yaeiabHBIN pacxoll 3JeKTposHepruu Ha 49 kBT-uac/T-kM okazancs
MEHBIIIE, YeM B BTOPOM BapHUaHTE. DKOHOMHS JOCTHIaeTCs 3a CYET BBICOKOM Y4acTKOBOM
CKOPOCTH JIBUXKEHHS I0€37]0B Ha MNEPBOM BapHaHTE 4YeM Ha BTOPOM (MayeyHbId rpaduk).
Opnako, MpoOINyCKHas CHOCOOHOCT, BO BTOPOM BapuaHTe oOkazaics Oosblie Ha 1 moesna
(ocTanbHbBIE MMOKAa3aTeNU HE3HAUMTENbHO pasnuyatorcs). Ilostomy, pekomennyercs Ha I srame
Pa3BUTHUS JKEIE3HOIOPOXKHOTO yuacTka A-I1 ucnonp30Barh nepBblil BApUaHT rpapuka JBUKECHUS
noe3nioB. Korga o0beM mepeBOo3UMBIX Ha ydacTke NMpHUBBICUT 18564 T B cyTku, mpeniaraercs
NEPEXO/IUTh Ha BTOPOH BapuWaHT B LIENSAX YBEIMYEHHUs MPOBO3HOW CIIOCOOHOCTH ydyacTKa 0e3
IIPOBEJEHUS PEKOHCTPYKTUBHBIX MeponpusTtuil. OpraHuzanus IBHKEHHUS IOE370B Ha OCHOBE
MPEJJI0KEHHOTO BapuaHTa MPUBOAUT 1,2 MIIpA. y.€. B TOA.
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YcroiiunBoe pa3BuUTHE, BHEAPEHHE WHHOBALMOHHBIX TEXHOJIOTUH U
pPOCT JAMHAMUKM HKOHOMHUYECKOTO U HPOMBIIIJIEHHOTO Pa3BUTHUS
npexnpustiii - AO  «Y36eKHCTOH TeMHp HyLIapu»  CO3JAI0T
OnaronpusiTHbE yCIOBUS JUISL Pa3BUTUS BCEH SKOHOMUKH H
TpaHCHOPTHOH oTpacian PecryOnmkum Y306ekucran. OTo, B CBOIO
ouepenb, TpeOyeT pa3BUTUS CUCTEMBI oOecredeHHsi 0e30MacHOCTU
memwkenus Ha cerax AO  «V30ekucToH Temup Hymiapu» U
MpeIBAPUTENILHON pa3pabOTKH Mep N0 00ECIeYeHUI0 Oe301MacHOCTH
JBIDKEHUSI Ha JKEJEe3HBIX JIOpOrax C CBOEBPEMEHHBIM BBISBICHUEM
“y3kne MecTa” B 3TOM HalpaBlieHUU. B cTaThe ompeneneHo BIUSHUE
BaroHOB, KOTOpbIE HEBO3MOXHO pac(opMupoBaTh 0€3 JTOKOMOTHBA C
COPTUPOBOYHOM TOpKH, Ha BpeMs pacHopMUpOBaHHE COCTaBa M
pa3zpaboTaHbl PEKOMEHJAIMU IO CHUXXEHHIO 3TOT0 BO3ACHCTBUS
COPTHUPOBOYHON TOpKH, Ha BpemMs pacGOpMHpOHHUS cOCTaBa U
pa3paboTaHbl PEKOMEHJAINH 110 CHUKEHHUIO ATOr0 BO3JEHCTBUS.
0€30MacHOCTb, ONACHBIA Ipy3, COPTUPOBOYHAS TOpPKa, MaHEBPOBBIN
JIOKOMOTHB, pac)OpMHUPOBAHHE COCTABOB.

THE INFLUENCE OF CARS THAT CANNOT BE DISBANDED WITHOUT A
LOCOMOTIVE FROM THE HUMP ON THE TIME OF DISBANDMENT OF THE

TRAIN

Suyunbaev Shinpolat

doctor of technical sciences, professor, Tashkent state transport university

shinbolat 84@mail.ru

Annotation: Sustainable development, the introduction of innovative technologies and
the growth of the dynamics of economic and industrial development of the
enterprises of JSC "Uzbekiston Temir Yullari" create favorable conditions
for the development of the entire economy and transport industry of the
Republic of Uzbekistan. This, in turn, requires the development of a traffic
safety system on the networks of JSC "Uzbekiston Temir Yillari" and the
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preliminary development of measures to ensure traffic safety on railways
with timely identification of "bottlenecks™ in this direction. The article
defines the influence of wagons that cannot be disbanded without a
locomotive from the sorting hill, on the time of the disbanding of the train
and developed recommendations to reduce this impact of the sorting hill,
on the time of the disbanding of the train and developed recommendations
to reduce this impact.

Key words: safety, dangerous cargo, sorting slide, shunting locomotive, disbandment
of trains.

INTRODUCTION

A great influence on the processing capacity of hump yards is the work with wagons,
which, according to the Rules for the technical operation of railways, are prohibited from
being dismantled from the humps without a locomotive. The time for disbanding trains
increases significantly due to the presence of wagons of this category in them. The share of
wagons that cannot be rolled down without a locomotive (ZSG) in the total wagon traffic has
recently increased significantly. If 7-10 years ago ZSG wagons were in every fifth train, now
there are such wagons in every second train processed on marshalling yards. A significant
part of the wagon traffic prohibited for dissolution from the hill is made up of tanks for the
transportation of liquefied gas (loaded and empty), as well as rolling stock with a special
stencil.

RESEARCH METHOD

The time of occupation of the marshalling hump and shunting locomotives by
performing maneuvers to disband the train with ZGS wagons depends on the number of such

wagons in the composition 1., the number of groups xi, cuts g, their location. ZSG wagons

BCT?
standing side by side in a train, regardless of their purpose, are considered to belong to the
same group [1-12].

An analysis of the structure of trains with the specified rolling stock made it possible
to identify a number of patterns. Firstly, the location of groups of SGI wagons in the train is
close to uniform, i.e. the probability of the appearance of such a group in the head, middle, or
tail parts of the composition is approximately the same. Secondly, more than 55% of trains
had ZSG wagons in two or more (up to six) groups. Thirdly, the number of cuts by 1 ZSG
wagons, as a rule, exceeds the number of their groups in the train (more than 65% of the trains
had from 2 to 10 such cuts).

Disbandment of trains containing ZSG wagons must be wagonried out in one of two
ways. In the first method, the hump locomotive unloads the ZSG wagons on the sorting track
according to its destination. In the second method, the second shunting locomotive “removes”
a group of ZGS wagons from the disbanded train and rearranges them onto the track of the
marshalling yard, where it remains until the end of the dissolution. At the end of the
dissolution, the hump locomotive, which performed the over thrust, calls in for a group of
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ZSG wagons and places the cuts on the sorting tracks according to their purpose. Both of
these methods have a number of disadvantages. The disbanding of the trains by the first
method significantly increases the technological hump interval. The second method, although
it reduces the time of disbanding the train by 2-2.5 min compared to the first method,
however, causes additional movements with ZSG wagons, and limits the possibility of using a
shunting locomotive. Regardless of the method of disbanding, the processing of a train in
which ZSG wagons are located in two or more groups is extremely difficult.

The increase in the time for disbanding the train due to the presence of ZSG wagons is
the sum of the time spent on the “removal” of groups. In addition, the start of the dissolution
of the next train is delayed due to the busyness of the hump neck during the placement of cuts
along the destination routes.

The increase in the dissolution time associated with the presence of groups of SGI
wagons in the train depends on the number of such groups x and can be determined by the
formula

ﬂtdis. = Z.]:':l(tj'!' + tn‘p + tnepa‘]’ min. 1)
where t;; — the time of arrival of the shunting locomotive from the marshalling yard to the

hump of the hump for i- th group of ZSG wagons, min.; t.. — trailer time, min.; t_;¢; — time
of shifting the i-th group to the sorting yard track, min.

An increase in the time for breaking up trains containing ZSG wagons reduces the
processing capacity of hump yards and should be taken into account in the relevant
calculations.

In the general case, the daily processing capacity of the slide is recommended to be
determined from the expression

n, = — OGSy g i, )
T (fhing ¥B-Atgisp ) (1+p:) 1 ar.
where . is a coefficient that takes into account possible interruptions in the use of the slide

due to hostile movements; ¥ T.;:4. — the time of occupation of the hill during the day by the

performance of permanent operations (dissolution of local wagons, from the repair tracks,
maintenance of the hill equipment, etc.), min; thint. - hump technological interval, min.; Atdisp.
- the average duration of the increase in the time of occupation of the hill by the disbanding of
the train in the presence of ZGS wagons in it, min.; f§ — is the frequency of occurrence of
trains with ZGS wagons; pg is a coefficient taking into account failures of technical devices,
losses due to uncoupling of wagons, etc.; u is a coefficient that takes into account the re-
sorting of a part of the wagons due to a lack of number and length of sorting tracks; t is the
average number of wagons in the train to be disbanded; ngp. - the number of wagons, from the
wagon depot, corner, etc., disbanded from the hill during the time ) Tgp.
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RESULTS AND OBSERVATIONS

The results of calculations performed using the Guidelines for the technical regulation
of shunting work, as well as the data of timing observations, are shown in fig. 1.

The time for "removal™ of the first group of ZSG wagons is 3 minutes, and for each
subsequent group - about 5 minutes. This is due to the fact that in the first case, one
locomotive performs a ride on the hump behind a group of wagons, and in subsequent cases,
this half-flight is performed by a locomotive with the wagons of the first “removed” groups
located in front of it, which leads to a decrease in speed and an increase in the time to
complete a half-flight.

The arrangement of cuts with ZSG wagons along the destination routes with the
occupation of the hump neck is wagered out by the hump locomotive after the completion of
the dissolution of the train, which causes a delay in the dissolution of the next train. The
placement time depends on the number of cuts (lines 1-5 in fig. 2) and the number of ZSG
wagons in the disbanded train.

At

dissol. ,
min.

18
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0

1 2 3 4  x, groupzGs

Fig. 1. Dependence of the increase in the time of the dissolution of the composition on the
number of groups of ZSG wagons (dashed lines limit the area of change in the value of At ;.

depending on the length of the permutation run).

According to the statistical characteristics of the ZSG wagon traffic (the probability of
arrival of trains with ZSG wagons, the mathematical expectation of the number of groups M
(x) and cuts M (q), the average number of ZSG wagons in the train M (ns..)) at the surveyed
stations, the average increase in the time of dissolution of the train containing SGI wagons, as
well as the time for placing cuts according to their destinations. These values are: Atreq = 6+7
min, trac= 4+5 min. Thus, the average time for occupying a hill by disbanding a train with SGI
wagons by the second method increases by 10-12 minutes. Such an increase in the time of the
dissolution of the composition and the intervals between the dissolutions of successive
compositions significantly increases the technological hump interval.
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Fig. 2. Influence of the number of ZSG wagons in the composition on the time of placement
of ZSG cuts along the tracks of the marshalling yard.

Breaking up trains with ZGS wagons has a significant impact on the processing
capacity of marshalling yards (Fig. 3). This influence is the more significant, the higher the
rate of dissolution and the smaller the technological hump interval, i.e. the greater the
capacity of the sorting yard. The reduction in the processing capacity of hump yards due to
the presence of ZSG in about half of the wagon trains is 25% for mechanized humps with one
thrust path, and 30-32% for automated humps with two thrust paths, and 35% for automated
humps. When evaluating this effect, the processing capacity of the humps was compared,
determined taking into account the presence of ZSG wagons in part of the trains when they
were disbanded by the second method, and its calculated value obtained without taking into
account the influence of these wagons.

The established technology for disbanding trains with ZSG wagons causes a
significant reduction in the processing capacity of hump yards Ang, associated with the
performance of maneuvers with the specified rolling stock. This complicates the processing of
wagon flows by stations.
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Fig. 3. Change in the processing capacity of marshalling humps depending on the frequency
of occurrence of trains with SGI wagons: 1 — mechanized hummock with one thrust path; 2 -
also with one thrust path; 3 - automated slide.

Reducing the time of occupation of the hill by the disbanding of trains with ZSG
wagons can be achieved by introducing a set of measures of a promising and current nature.
Since tanks for the transportation of liquefied gases make up a significant part of the ZSG
railwagon traffic, it is necessary to increase the percentage of their coverage by dispatch
routing both in laden and empty condition. The disbanding time can be reduced by enlarging
the groups of ZSG wagons and reducing their number. The norms for placing in trains wagons
loaded with discharge, flammable and dangerous goods, loaded and empty tanks for the
transport of liquefied gases require the installation of cover wagons. This requirement is due
to the presence of two or more groups with ZSG wagons in part of the trains. However, as the
results of the analysis showed, the number of groups with such wagons in the composition
often exceeds the minimum required. This leads to unnecessary delays in the dissolution of
the composition and affects the processing capacity of the hill.

It is advisable to revise the list of goods, wagons with which it is forbidden to disband
from the hills, with a view to their possible reduction. Obviously, for goods that, in the event
of damage to the wagon, cannot cause a fire, explosion and other serious conseguences,
damage neighboring wagons, station devices, and also threaten the safety of station workers,
the prohibition of dissolution can be replaced by the requirement to observe special wagone
during dissolution (for example, ensuring dissolution without impact or with an impact speed
not exceeding 3 km/h). So, without collision, the dissolution of passenger wagons can be
allowed.

It is possible to speed up the processing of trains with SGI wagons by changing the
technology of working with them. First of all, it is necessary to allocate a special sorting track
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for such wagons. This will make it possible to place cuts depending on the current situation
both from the hump and from the tail mouth of the marshalling yard. Reducing the time for
disbanding trains with SGI wagons can be achieved by changing the design of the hump
necks, by installing special dead-end tracks for temporary placement of such wagons during
the dissolution.

Measures to reduce the time of disbanding trains with ZGS wagons should be selected
according to the criterion of reducing the technological hump interval, taking into account the
specific conditions and technical equipment of the station. As calculations have shown, the
implementation of a set of such measures will increase the processing capacity of the slide by
10-15%.

CONCLUSION

1. The reduction in the processing capacity of hump yards, due to the disbanding of
trains with ZGS wagons, depends on the frequency of occurrence of such trains, the number
of groups, cuts and ZGS wagons in the train. With the established technology for processing
the ZGS wagon traffic, the processing capacity of mechanized hump yards is reduced by 25-
30% and automated ones by 35%.

2. The influence of the breaking up of trains with ZGS wagons on the processing
capacity of hump yards should be taken into account in the calculations. It is recommended to
determine the processing capacity of the slide, taking into account the influence of the
specified rolling stock, according to the above methodology.
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