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['maBHas 1enb )KypHaia 3aKi04aeTcs B MyOIMKallM OpUTMHAIIBHBIX CTaTel,
IPEMMYLIECTBEHHO  HAy4YHOTO0 M HAYYHO-TEXHUYECKOIO  HaIPaBJICHMS,
IOPEJOCTABIICHUU  HAYYHOM  OOIIECTBEHHOCTH,  HAy4HO-IPOU3BOJACTBEHHBIM
OpEeINpUITUSIM, NPEICTaBUTENAM OU3HEC-CTPYKTYp, a TaKXkKe CTyJIEHTaM,
MAarvcTpaHTaMm M JTOKTOPAHTAM BY30B BO3MOYKHOCTb 3HAKOMMTBCS C PE3YJIbTATAMHU
HAYYHBIX MCCJIEJOBAaHUM U MPUKIIAJAHBIX pa3pabOTOK MO KIIIOUEBBIM IpobiieMaM B
00J1acTH MEePeIOBbIX TEXHOJIOT .

3agauu xKypHaia COCTOST:

® B IIPEIOCTaBJICHUHU YUEHBIM BO3MOKHOCTHU MMy OIMKALUU PE3YJIbTaTOB CBOUX
VCCIIEOBAHNN M0 HAYYHBIM U HAyYHO-TEXHUYECKUM HAPABICHUSM;

® JOCTHMKEHHH MEXIYHApOIHOIO YPOBHS HAYUYHBIX IMyOJIMKALMN KypHAIa;

® [IPUBJICYCHUH BHUMAHUS HAyYHOU U J€JI0BOM 00IIECTBEHHOCTH K Hanbosee
aKTyaJIbHBIM M IIEPCIIEKTUBHBIM HAIPABJICHUSAM HAyYHBIX HCCICIOBAHUM IIO
TEMAaTHKE )KypHaia;

® [IPUBJICYCHUH B KYpHAJ aBTOPUTETHBIX OTEUYECTBEHHBIX U 3apyOEeKHBIX
aBTOPOB, SBIIAIOLIUXCS CIIEIUAIINCTAMU BBICOKOTO YPOBHS.

Kypnan paszmemaercs m mHuaekcupyercss Ha nopranax eLIBRARY.RU u
Google Scholar.
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TOSHKENT SHAHRIDA MAKTAB AVTOBUSLARI TIZIMI VA
XAVFSIZLIK CHORALARI: TAJRIBA VA XALQARO MISOLLAR

dots. Abdurazakova D.A.
t.f.n., dotsent, Toshkent davlat transport universiteti

Mambetova M.B.
magistratura talabasi, Toshkent davlat transport universiteti

Annotatsiya: Hozirgi kunda Toshkent shahridagi transport harakati va tirbandliklar shahar
aholisining soni kam bo‘lishiga qaramay, Moskva, London va Nyu-York kabi
yirik shaharlardan oshib ketish xavfi mavjud. Shu sababli, tirbandliklarni
kamaytirish, ekologik muhitni ifloslanishdan himoya qilish va shahar transport
tizimini optimallashtirish dolzarb vazifa hisoblanadi.

Kalit so‘zlar:  Toshkent; Maktab avtobuslari; Transport tizimi; Tirbandlik; Xavfsizlik;
Ekologik muhit; Shahardagi transport muammolari; O‘quvchilarni tashish

CUCTEMA HIKOJIBHBIX ABTOBYCOB B I'OPOJAE TAINIKEHTE U MEPbI
BE3OITACHOCTMU: OIIBIT U MEXKJIYHAPOJIHBIE IPUMEPBI

Abnypa3akosa JI.A.
K.T.H., IOIIEHT, TalIKeHTCKU TOCYAapCTBEHHBIA TPAHCTIOPTHBIA YHUBEPCUTET

Mamo6eroBa M.B.
MarucTpaHT, TallKeHTCKUI roCyJapCTBEHHBIN TPAHCIIOPTHBIA YHUBEPCUTET

AHHoTanusA: B Hacrosiee BpeMs WHTEHCUBHOCTh TPAHCIIOPTHOTO JBUXKEHHS U YPOBEHb
3aTOpOB B ropoxe TamkeHT, HECMOTpS Ha OTHOCUTEIBHO MEHBIIYIO
YUCJIEHHOCTh HACEJEHHUs, MO PHUCKY MOTYT MPEB30MTH IOKA3aTeIM TaKHUX
KPYIIHBIX MEramnojucoB, Kak Mocksa, JIoHIOH u HL}O—ﬁOpK. B cBs3u ¢ atum
CHIDKCHME 3aTOpPOB, 3alluTa SKOJIOTMYECKOW Cpelbl OT 3arpsA3HECHHUs U
ONTUMM3ALIMS TOPOJACKOM TPAHCIIOPTHOM CHUCTEMBI SIBISIIOTCS AKTYaJIbHBIMU
3aJlagaMu.

KaroueBble TamkeHT; [IKONBHBIE  aBTOOYCBHI;  TPAHCIOpPTHAs  CHUCTEMA;  3aTOPBI;
cjoBa: 0€30MacHOCTh; DKOJIOTHUECKAs Cpela; TOPOICKHE TPAHCIOPTHBIE MPOOJIEMBI,
MEepEeBO3Ka yUalUXCS.

SCHOOL BUS SYSTEM AND SAFETY MEASURES IN Tashkent: EXPERIENCE AND
INTERNATIONAL PRACTICES

Abdurazakova D.A.
PhD in Technical Sciences, Associate Professor, Tashkent State Transport University

Mambetova M.B.
Master’s student, Tashkent State Transport University
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Annotation: Currently, the intensity of traffic and congestion levels in Tashkent, despite its
relatively smaller population, risk surpassing those of major metropolitan cities
such as Moscow, London, and New York City. Therefore, reducing congestion,
protecting the environment from pollution, and optimizing the urban transport
system are pressing and relevant tasks.

Keywords: Tashkent; school buses; transport system; congestion; safety; environmental
protection; urban transport problems; student transportation.

Kirish

Ushbu maqolada Toshkent shahrida maktab avtobuslarini joriy etishning samaradorligi
tahlil qilinadi. Maktab avtobusi — bu o‘quvchilarni muntazam ravishda maktabga va maktab bilan
bog‘liq tadbirlarga tashish uchun ishlatiladigan, maktab yoki okrug tomonidan boshqariladigan
transport vositasi hisoblanadi. Dunyoda maktab avtobuslarining turli konfiguratsiyasi mavjud
bo‘lib, eng mashhur misollar AQShdagi sariq maktab avtobuslari hisoblanadi.

Maktab avtobuslari shahar transport tizimida tirbandliklarni kamaytirish, o‘quvchilarning
xavfsiz va qulay harakatlanishini ta’minlash, ota-onalarning tashvishini kamaytirish va ekologik
muhitni himoya qilishga xizmat giladi. Shu bilan birga, u transport tizimini samarali boshqarish
va kelajakda shahar transportidagi muammolarning oldini olish uchun muhim yechim hisoblanadi.

Asosiy qism

Shimoliy Amerikada maktab avtobuslari federal va shtat/viloyat qoidalari bilan
belgilangan maxsus dizayn xususiyatlariga ega bo‘lib, ularni boshqa avtobus turlaridan ajratib
turadi. Ushbu avtobuslar o‘zining aniq belgilangan sariq rangi (National School Bus Glossy
Yellow), tashqi ogohlantirish chiroqlari (yo‘l harakati ustuvorligini ta’minlash uchun) va bir
nechta xavfsizlik moslamalari bilan jihozlangan. Bu xususiyatlar o‘quvchilarning transport
jarayonidagi xavfsizligini maksimal darajada ta’minlashga qaratilgan.

XIX asrning ikkinchi yarmida AQSh va Kanadadagi ko‘plab qishloq joylarda bir xonali
maktablar faoliyat yuritgan. Shu davrda maktabdan uzoqda yashovchi talabalar uchun transport
“hack” aravalar orqali tashkil etilgan; o‘sha paytda “hack” atamasi ot aravalarining ayrim turlarini
anglatgan. Asosan qayta mo‘ljallangan qishloq xo‘jaligi vagonlari bolalar uchun mo‘ljallangan
bo‘lib, ularning ko‘pchiligi ob-havodan himoyalanmagan yoki umuman himoyalanmagan.

Keyinchalik yillar davomida maktab avtobuslari rivojlangan mamlakatlarda keng
ommalashib, yanada takomillashdi. AQSh, Kanada, Meksika, shuningdek Kaliforniya, Texas,
Florida, New Jersey kabi shtatlarda maktab avtobuslari keng qo‘llanila boshlandi. Shu davr
mobaynida 1980-yillarda ishlab chiqarilgan Ford FS-65 modeli maktab avtobuslarining
rivojlanishidagi muhim bosqichlardan biri sifatida ajralib turadi.



MoJogoi crieliajimcT
Young specialist
JKac maman
Yosh mutaxassis

January-February 2026

L)
jl\ﬁ/' Volume 5 | Issue 46-47 |
. ISSN: 2791-3651

Hozirgi kunda Amerika Qo‘shma
Shtatlarida maktab avtobuslari A, B, C va

D toifalariga bo‘lingan bo‘lib, ularning
har biri sig‘imi, o‘lchami va qulaylik
jihatidan bir-biridan farq qiladi. Ushbu
tizim maktab avtobuslarini turli shart-
sharoitlarga moslashuvchan qilish va

uchun

o‘quvchilarning xavfsizligini
ta’minlashga xizmat qiladi.
Maktab avtobuslarining xavfsizlik
talablari

Bolalarni tashish uchun avtobus
ishlab chigishda GOST standartlariga muvofiq quyidagi xususiyatlar hisobga olinishi kerak:

Kirishdagi qadamlarning balandligi past bo‘lishi va tutqichlar qulay joylashtirilishi lozim.
Ba’zi hollarda orqaga tortiladigan oyoq dastagi ishlatiladi.

Avtobusda hamrohlar uchun o‘rindiqlar va sumkalar uchun bagaj xonasi mavjud bo‘lishi
kerak.

1-rasm. Avtobus toifalari

Zamonaviy maktab avtobuslarida o‘rindiglar xavfsizlik kamarlari bilan jihozlangan
bo‘lishi kerak.

Xavfsizlik kamarlarining joriy etilishi maktab avtobuslarida eng muhim yutuqlardan biri
hisoblanadi. Milliy avtomagistral yo‘l harakati xavfsizligi boshqarmasi (NHTSA) hisobotiga
ko‘ra, xavfsizlik kamarlari shikastlanish xavfini taxminan 45% ga kamaytiradi. Shu sababli,
ko‘plab shtatlarda xavfsizlik kamarlari majburiy qilindi va ba’zi shtatlar ularni butun mamlakat
bo‘ylab majburiy qilishni rejalashtirmoqda.

Rossiyada Yo‘l harakati qoidalari bolalarni tashkiliy tartibda tashishning quyidagi
talablarini belgilaydi:

Bolalar guruhlarini tashish faqat “Bolalarni tashish” identifikatsiya belgilari bo‘lgan
avtobuslarda maxsus qoidalarga muvofiq amalga oshirilishi kerak.

Maktab avtobuslari uchun ruxsat etilgan maksimal tezlik soatiga 60 km.

Bolalarni minish va tushirish jarayonida maktab avtobusi haydovchisi xavfli ogohlantirish
chiroglarini yoqishi shart. To‘xtab qolgan maktab avtobusiga xavf chiroqglari yoqilgan holda
yaqinlashganda, boshqga transport vositalari haydovchilari tezlikni pasaytirishi va kerak bo‘lganda
bolalarning o‘tishi uchun to‘xtashi lozim.

Dizaynning umumiy xavfsizligi: Maktab avtobuslari boshqa haydovchilar uchun
ko‘rinishini oshirish maqsadida maxsus sariq rangga bo‘yalgan. Deraza chizig‘ining old va orqa
gismida “Maktab avtobusi” belgisi mavjud bo‘lib, avtobusda operator nomi va identifikatsiya
ragami ham ko‘rsatiladi.

Favqulodda chiqish eshiklari:

Maktab avtobuslaridagi favqulodda chiqishlar soni avtobusning xizmat ko‘rsatadigan
hududi va alohida shtat yoki viloyat talablariga qarab farq qiladi. Hozirgi kunda Kentukki
shtatidagi maktab avtobuslarida sakkizta favqulodda chiqish o‘rnatilgan. Kentukki maktab
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tumanlariga tegishli yoki foydalaniladigan avtobuslarda asosiy kirish eshigidan tashqari quyidagi
chiqish joylari mavjud:

. Orqa chiqish eshigi (yoki orqa dvigatelli avtobuslar uchun orqa deraza)

. Chap tomondan chiqish eshigi

J To‘rtta chiqish oynasi (har ikki tomonda ikkitadan)

. Tomga o‘rnatilgan ikkita chiqish lyuklari

Amaldagi Kentukki standartlari 1988 yil 14-mayda Karolton avtobusining
to‘gqnashuvidan so‘ng qabul qilingan; ushbu baxtsiz hodisada cherkov avtobusiga aylantirilgan
sobiq maktab avtobusi mast haydovchi tomonidan urilgan va 27 kishi vafot etgan. Shu sababli,
evakuatsiya maqgsadida har bir maktab avtobusi kamida bitta favqulodda chiqish joyi bilan
jihozlanishi majburiy etilgan.

Yana bir muhim xavfsizlik yutuqlari — miltillovchi chiroqlar va to‘xtash belgilari kabi
ilg‘or ogohlantirish tizimlaridir. Ushbu tizimlar haydovchilarni maktab avtobusi mavjudligi
haqida ogohlantiradi va avtobus o‘quvchilarni olib ketayotganda yoki tushirayotganda to‘xtashni
eslatadi. Milliy avtomagistral yo‘l harakati xavfsizligi boshqarmasi (NHTSA) ma’lumotlariga
ko‘ra, ushbu tizimlar shikastlanish xavfini taxminan 25% ga kamaytirishi mumkin.

Favqulodda chiqishlar va ilg‘or ogohlantirish tizimlaridan tashqari, maktab avtobuslari
qulaylik jihatidan ham sezilarli yutuqlarga ega bo‘ldi. Masalan, ko‘plab yangi avtobuslarda
konditsionerlar va qulay o‘rindiglar mavjud. Ba’zi avtobuslar esa video va ekranlar bilan
jihozlangan bo‘lib, bu o‘quvchilarning maktabga borish va qaytish jarayonini yanada yoqimli
qiladi.

Maktab avtobuslarining ichki tartib-intizomlari va haydovchilarning vazifalari

Maktab avtobuslari yo‘lda eng tartibga solinadigan transport vositalaridan biri hisoblanadi.
Ushbu avtobuslarda xavfsizlik birinchi darajali ahamiyatga ega bo‘lib, barcha xavfsizlik
standartlariga javob berishini ta’minlash uchun muntazam tekshiruvlar va texnik xizmat
ko‘rsatishni 0‘z ichiga olgan qat’iy qoidalarga bo‘ysunadi.

Imkoniyati cheklangan bolalarning ta’lim olish imkoniyatlari yillar davomida ortib bordi,
shu bilan birga nogiron bolalarni tashish tizimi ham rivojlandi. Federal nogironlar to‘g‘risidagi
gonun, 94-142-sonli davlat qonuni va Federal reabilitatsiya to‘g‘risidagi qonunning 504-moddasi
maktablarda nogiron bolalar uchun ta’lim bilan bog‘liq transport xizmatlarini sezilarli darajada
takomillashtirdi.

Maxsus transportga muhtoj o‘quvchilarning maktabga xavfsiz sayohatini ta’minlash
magsadida avtobuslarda maxsus texnik va xavfsizlik uskunalari joriy etildi. Bu uskunalar orasida
nogironlar uchun liftlar, maxsus o‘rindiqlar, xavfsizlik kamarlari va qo‘shimcha tutqichlar mavjud
bo‘lib, ular o‘quvchilarning xavfsiz va qulay tashilishini kafolatlaydi. Shu bilan birga,
haydovchilar o‘z vazifalarini qat’iy bajarishlari, yo‘l harakati qoidalariga rioya qilishlari va
o‘quvchilarni xavfsiz tashish jarayonini nazorat qilishlari talab etiladi.

Maktab avtobuslarining ichki tartib-intizomlari va haydovchilarning mas’uliyatli xatti-
harakatlari xavfsiz transport tizimini yaratish va o‘quvchilarning xavfsiz sayohatini ta’minlashda
muhim ahamiyatga ega.

Xulosa qilib aytganda, Toshkent shahridagi maktab avtobuslari tizimi va uning xavfsizlik
choralari tahlil qilindi. Maktab avtobuslari shahar transport tizimida tirbandliklarni kamaytirish,

-6-
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o‘quvchilarning xavfsiz va qulay harakatlanishini ta’minlash, ota-onalarning tashvishini
kamaytirish va ekologik muhitni himoya qilishda muhim rol o‘ynaydi.

Shimoliy Amerika tajribasidan ko‘rish mumkinki, maktab avtobuslarida favqulodda
chiqish eshiklari, xavfsizlik kamarlari, miltillovchi chiroqlar va ilg‘or ogohlantirish tizimlari kabi
chora-tadbirlar o‘quvchilarni himoya qilishda samarali natija beradi. Shuningdek,
haydovchilarning vazifalari va ichki tartib-intizom qoidalari, muntazam texnik xizmat va
tekshiruvlar xavfsizlikni ta’minlashda katta ahamiyatga ega.

Toshkent shahrida maktab avtobuslarini joriy etish, shuningdek, nogiron bolalar uchun
maxsus texnik vositalar bilan jihozlash shahar transportining samaradorligini oshirishga,
xavfsizlikni ta’minlashga va kelajakda yuzaga kelishi mumkin bo‘lgan transport muammolarini
oldini olishga yordam beradi. Shu tariqa, maktab avtobuslari tizimi nafaqat o‘quvchilarning
harakatlanishini tartibga soladi, balki shahar transporti va ekologiyasini rivojlantirishda samarali
yechim sifatida xizmat qiladi.
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CHUCTEMA KOHTPO.I51 3A COBJIIOJJEHUEM TPEBOBAHU HOPMATHABHBIX
JOKYMEHTOB, PETVTAMEHTHUPYIOIUX BE3OITACHOCTD ABUXEHUA

IOE3/10B U MAHEBPOBOI PABOTBHI

MaxkamoB AJIUM:KkaH XaMJI1aMOBHY

AO «Temupitynmuadpary3uimay, YapexaeHHe 1o MOATOTOBKE IMepcoHaia, Y YeOHbINH IEHTP
MOBBIIICHUS KBATHU(PUKAIIUU U IEPENOAroToBKH KaapoB (TamkeHT, Y30ekucran)

AHHOTAIIUA:

KiaoueBbie
CcJIO0BA:

B crarbe paccMaTpuBarOTCS BOIIPOCHI OpPraHMU3AllMM CUCTEMblI KOHTPOJS 3a
coOnrofeHreM TpeOOBaHUI HOPMATUBHBIX JTOKYMEHTOB, PEriiaMeHTHPYIOLINX
0€30MacHOCTb  JIBMJKEHMSI  IOE€3J0B W MaHEBpPOBYyIO  paboTy Ha
JKEJIE3HOJOPOKHOM TpaHcropte. Ocoboe BHHUMaHUE YAENSETCS BIUSHUIO
YeJIoBeuecKoro (hakTopa Ha YpoBEHb 0€30MaCHOCTH, a TaK)Ke HEOOXOIUMOCTH
BHeJpeHus 3G(HEeKTUBHBIX MPOPUIAKTUYECKUX MEXaHM3MOB, HAIMPaBIIEHHBIX
Ha NPEeIyNpeKICHNE HApYLIEHUH TEXHOJIOTMYECKOM TUCHUIINHEL. B kauecTse
OpraHU3alMOHHO-METOAMYECKOr0 PEIICHUs NMPEMIOKEeHa TaJOHHAs CUCTeMa
KOHTPOJIsl, ODUEHTUPOBAHHAs HA MOBBILIEHUE IEPCOHANBHON OTBETCTBEHHOCTH
pabOTHUKOB, CBOEBPEMEHHOE BBISBICHUE OTKIOHEHUH OT YCTaHOBJIEHHBIX
TpeOoBaHUll, MpoBeneHUE NPOGUIAKTUYECKOH pPAOOTHl M aHalu3 MPUYUH
JIONYyUIEHHBIX HapyeHui. [loka3ano, 4T0 TPUMEHEHUE TaKOM CUCTEMBbI MOXKET
CHOCOOCTBOBaTh CHIDKEHUIO KOJIMYECTBA TPAHCHOPTHBIX IMPOUCIIECTBUI U
COBEPIIEHCTBOBAHUIO AKCIIITYyaTallMOHHOMN JIEATEIbHOCTHU JKEJIE3HOI0POKHOIO
TpaHCIOpTa

0€30MacHOCTh JIBUJKEHUS, JKEJIE3HOJOPOXKHBIA TPaHCHOPT, MaHEBpPOBas
paboTa, HOpMaTHBHbIE JOKYMEHTBI, CHCTEMa KOHTPOJs, YeIOBEUECKUN
(dakTop, TEXHOJIIOTUYECKasl AUCLIUILIIMHA.

A CONTROL SYSTEM FOR ENSURING COMPLIANCE WITH REGULATORY
REQUIREMENTS IN TRAIN TRAFFIC SAFETY AND SHUNTING OPERATIONS

Makhkamov Alimjan Khamdamovich

JSC “Temiryulinfratuzilma”, Training Institution for Personnel Development, Training Center
for Advanced Training and Retraining of Personnel (Tashkent, Uzbekistan)

Annotation:

Keywords:

The article examines the organization of a control system for ensuring
compliance with regulatory requirements governing train traffic safety and
shunting operations in railway transport. Particular attention is paid to the
influence of the human factor on safety performance and to the need for
preventive mechanisms aimed at improving technological discipline. As an
organizational and methodological solution, the paper proposes a coupon-based
control system designed to strengthen personal responsibility, identify
deviations from established requirements in a timely manner, conduct
preventive work, and analyze the causes of violations. The implementation of
this system may contribute to reducing transport incidents and improving
railway operational activities.

traffic safety, railway transport, shunting operations, regulatory documents,
control system, human factor, technological discipline.
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BBEJIEHUE

Obecrnieyenre 6€30MaCHOCTH IBUKEHUS [TOE3/I0B SBJISIETCS OJHON U3 MPUOPUTETHBIX 3a/1a4
YKEJIE3HOJOPOKHOTO TPAHCIIOPTA. B COBpEMEHHBIX YCIOBHSIX IKCILTyaTalluy BO3pACTAET 3HAUEHUE
CTpororo coOmiogeHus TpeOOBaHMII HOPMATHUBHBIX JOKYMEHTOB, PErjJaMeHTHPYIOIINX
OpraHU3aIIO MTOE3THON 1 MaHEBPOBOM padOTHI.

Hecmotpst Ha pa3BUTHE TEXHUYECKHX CPEJICTB YIPABJICHUS MEPEBO30YHBIM MPOLECCOM,
3HAYUTEIbHOE BIHMSHHE HAa COCTOSHUE OE€30MAaCHOCTH TMPOJODKAET OKA3bIBaTh YEIOBEUYECKUN
dakrop. OmmOku pabOTHUKOB, HEJOCTATOUHBIM YPOBEHb TEXHOJOIMYECKON IHUCUHUILIMHBI,
HECBOEBPEMEHHOE BBISIBJICHHE HAPYIICHUN U (POPMABHBIN MOIX0A K TPOPHIAKTHIECKOH padoTe
MOTYT CO3[aBaTh MPEANOCHUIKH JJIsl TPAHCTIOPTHBIX IPOUCIIECTBHIA.

B cBs3u ¢ 3THM 0CO0YyI0 aKTyalbHOCTH TPHOOpETaeT pa3paboTka MW BHEIPEHUE
OpraHU3aI[MOHHBIX MEXaHU3MOB KOHTPOJIS, TO3BOJISAIONINX HE TOJIBKO (PMKCUPOBATH TOMYIICHHbBIE
HApYIICHHUS, HO M CBOCBPEMEHHO IPOBOJUTH MPOPIIAKTHYSCKAE MEPOIPHUSATHUS, MOBBIIIATH
OTBETCTBEHHOCTh IE€pPCOHANa W CHCTEMHO aHaJIM3WPOBATh MPUYHHBI OTKIOHEHUU. OIHUM U3
TaKUX MEXAaHM3MOB MOXET BBICTYyNaTh TAJIOHHAA CHUCTEMa KOHTPOJS 3a COOJIOJCHHEM
TpeOOBaHUIT HOPMATUBHBIX TOKYMEHTOB.

OB30P JIUTEPATYPbBI U METObI UCCJIEJOBAHUSA

OpHON M3 OCHOBHBIX 3aJad >KEJIE3HOJIOPOXKHOI'O TpaHCHOpTa SBISETCS oOecreueHue
OecriepeboiiHOI 1 6e30MacHO MepeBO3KH IPY30B U MACCAKUPOB IMIPHU OE3yCIOBHOM COOIIOICHUN
TpeOOBaHU HOPMATHUBHBIX JOKYMEHTOB B 00JIaCTH O€30MAaCHOCTH JBUKEHUS TI0€3]I0B U
MaHEBPOBOH pabOTHI.

besonacHOCTh ~ JBW)KEHUS  SIBIAETCS  KIIOYEBBIM  YCJIOBHEM  YCTOWYHBOTO
(YHKIIMOHUPOBAaHUS MEPEBO30YHOTO MPOLIECCa U XapaKTePU3yeTCss OTCYTCTBUEM HEJIOMYCTUMBIX
PUCKOB NIl  TPAHCIIOPTHOM  CHCTEMBI, pPa0OTHHKOB JKEJIE3HOJOPOKHOTO  TPAHCIIOPTA,
NOJIb30BaTeNel yCIIyT U OKpY Karollel cpenbl. Bmecte ¢ Tem pocTuxkeHne abCoNMOTHOTO YPOBHS
0€30MacHOCTH Ha MPAKTHKE HEBO3MOXHO, IOCKOJBbKY Ja)Xe IpH pealu3aluu KOMIUIeKca
NPeIyNpexaA0IMUX MEP COXPaHSAETCS BEPOSTHOCTh BO3HUKHOBEHHS OMACHBIX COOBITHIA.
[ToaTomy obecrieueHne 06E€30MACHOCTH JIBUKEHUS JOJDKHO OCYLIECTBIISATHCS ITyTEM CHUCTEMHOIO
CHIJKEHHS PUCKOB JI0 JI0IYCTUMOT'O YPOBHS.

CymiecTBeHHOE BJIHMSHHE Ha COCTOSHHE O€30MacHOCTH  JIBIDKCHHS  OKa3bIBAaeT
yenoBedeckuit ¢aktop. Hapsimy ¢ TeXHUYECKUMH OTKa3aMU OJHON W3 MPUYHH HAPYIICHUI
SIBIISTIOTCSI OMIMOKY PaOOTHUKOB CTAHIIMIA U APYTHX PAaOOTHUKOB, HEMTOCPEIICTBEHHO CBSI3aHHBIX C
OpraHu3zalei mepeBo30yHoro nporecca 1 MAaHeBPOBOU PabOTHI.

MeTtoaudeckoil OCHOBOH HMCCIIe10BaHuUs TOCTYKIIN aHaJIu3 HOPMaTUBHBIX TpeOOBaHUN B
obOmactu 0€30MaCHOCTH JBIKEHHUS, OO0OOIICHHWE MPAKTUKH TPOPUIAKTHYECKOH padoThl Ha
KEJIE3HOIOPOKHBIX ~ CTAHIMSX, CHUCTEMAaTH3alllsi THUIOBBIX HApPYMICHHH TEXHOJOTHUECKOU
TUCIUIIMHBI, a TaKXXe CPaBHUTENbHBIM aHAlIW3 OPTaHM3AIllMOHHBIX MeEp KOHTPOJIS |
OTBETCTBEHHOCTH IE€PCOHAA.

Mepbl 110 TPEenynpexACHUIO TPAHCIOPTHBIX HAPYIIEHUH JOHKHBI OCHOBBIBATHCS Ha
MIOCTOSTHHOM aHaJIM3e CIlydaeB HapymieHHsl 0€30MacHOCTH JIBUKCHUS, COCTOSHUS TEXHUYECKHX
CPEIICTB, YPOBHSI TEXHOJIOTUYECKOW AMCIMILIMHBI U KayecTBa paboThl mepcoHana. Pe3ynbpTarhl
TAKOTO aHaJIN3a SBJISIOTCSI OCHOBAHUEM JUISI BRIPAOOTKH MPOPHUIAKTHUECKUX W OPTaHU3AIIHOHHBIX
Mep, COBEPIICHCTBOBAHUS CUCTEMBl KOHTPOIIS, MOBBHIIMICHUS MEPCOHAIBHON OTBETCTBEHHOCTH
PaOOTHHUKOB, a TAKKE aKTyaJIU3aI[Md HOPMATUBHOU 0a3bl.

PE3YJIbTATBI UCCJIIEJOBAHUSA U OBCYXKIEHUE

Jlst yeuneHust nporIakTHIECKO paboThl, IPEeIyIPEKIeHNS HapYIICHUH 0€3011aCHOCTH
JBUKCHUSI, TIOBBIIICHHUS] HWCIIOTHUTEIBCKON AWCHUILIMHBI U TIEPCOHATBHOW OTBETCTBEHHOCTH
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pPabOTHUKOB JKEJIE€3HOI0POKHBIX CTAaHIIMH MPEeAIaracTcs BHEAPUTh TAJIOHHYIO CUCTEMY KOHTPOJIS
3a cobOmofeHneM TpeOOBaHMI HOPMAaTUBHBIX JOKYMEHTOB, PErJIaMEHTHPYIOIINX 0e30IMacHOCTh
JIBYDKEHUS 110€3710B U MaHEBPOBYIO paldoTy.

B Hay4yHO-IpakTMYeCKOM IIJaHE JaHHAas CHUCTEMa pacCMaTpUBAeTCs HE Kak
CaMOCTOSITCJIBHBIMI HOPMATUBHBIM aKT, a KaK OPraHHU3allMOHHO-METOJMYECKUNH HWHCTPYMEHT
BHYTPEHHET0 KOHTPOJISI, MO3BOJISIOMINN 00ECTIEYUTh €ANHBINA MOIX0/ K BBISIBICHUIO HAPyIICHHIA,
JOKYMEHTUPOBAaHUIO (PAKTOB OTKJIOHEHUH, IMPOBEAECHUIO MNPOPHIAKTHYECKOro OOyueHHs H
aHaIU3y MPUYUH HECOOIIIOICHHSI yCTaHOBICHHBIX TPEOOBAHHIA.

CymHocTp IpearaéMol  cuUcTeMbl  3aKiloyaeTcs B TOM, 4YTO paOOTHHKaM,
HETIOCPEACTBEHHO CBS3aHHBIM C JBIDKEHHEM IIO€3/I0B M MaHEBPOBOW paboTO, BBIIAIOTCS
HpeayIpexaatole TaJoHbl yCTaHOBIEHHOro oOpa3ua. Hannuue takoro TajgoHa NOATBEpPKIAET,
YTO paOOTHHK JIOMYIIEH K BHIIMOJIHEHUIO 00S3aHHOCTEH 1 HECET MEPCOHAIbHYIO OTBETCTBEHHOCTD
3a coOo/leHNe MpaBWJl TEXHUYECKOM SKCIUTyaTallud, MHCTPYKUUH MO JABMXKEHHMIO I10€370B,
CHUTHAJIM3ALIMH U CBSI3H, @ TAK)KE IPYTHX HOPMATHBHBIX JIOKYyMEHTOB, CBSI3aHHBIX C 00eCTICYCHUEM
0€30I1aCHOCTH JIBH>KEHHUSL.

[Ipu BeIABIEHMU HapylLIeHUH TpeOOBaHUII OE30MAaCHOCTU IMPEAYCMATPUBAETCS HU3bATHE
COOTBETCTBYIOILIETO TaJOHAa C OO0f3aTeJIbHBIM YKa3aHUEM XapakTepa HapylIeHUs, JaThl,
JOJDKHOCTU M (haMWJINK JIUIA, BBIABUBIIETO HapylueHue. Takol moaxoJ Mo3BoJIIeT UCKIIOYUTh
00e3TMUYeHHBIN y4eT HapyleHUuH U GOpMHPYET JOKYMEHTAIBHYIO OCHOBY IUISI MOCIIEIYIOIIEro
aHanu3a, Npo(UIAKTUYECKOTO BO3ICHCTBHS U IPUHATHS OPraHU3aLMOHHBIX PEILICHUH.

B 3aBucmMocTM OT Xapakrepa M IOCJIEACTBUM HAPYIIEHUS CHCTEMAa MOXKET
IIpelyCMaTpUBaTh MOATAIIHOE IPUMEHEHUE Mep BO3JeHCTBUSA. [Ipn MeHee TSHKKMX HapylIEHHAX
11e1€c000pa3HO MPOBOAUTh MHAWBHIYAIbHYIO NPO(UIAKTHYECKYI0 Oecemy, JOMOJHUTENbHOE
TEXHHYEeCKoe OOydeHHe W BHEOYepeIHYI0 MpoBepKy 3HaHWW. IIpu rpyObIX HapylIeHUsX,
CO3JAIOIIMUX Yrpo3y O€30MacHOCTH JBUKEHHS, KH3HU M 3JI0pOBbIO PAOOTHHUKOB JHOO
OPUBOAALIMX K OTKa3aM TEXHHYECKUX CPEACTB M HApPYLICHHIO TEXHOJIIOTUU PAOOTHI, JTOJIKHbI
OpPUMEHSTbCS Oojiee CTpOrMe Mepbl B COOTBETCTBHUM C JACWCTBYIOLUIUM  TPYJIOBBIM
3aKOHOJATEILCTBOM U BHYTPEHHUMU PETVIAMEHTaMU MPEAIPUATHUS.

BaxHBIM 3JIEMEHTOM IpeaIaracMo CHUCTEMBI SBIISIETCS OPTaHM3allMs ydeTa M aHalu3a
BBIJJAHHBIX U M3BATBHIX TAJTOHOB. Peructpaius Takux JaHHBIX MO3BOJIAET ONpPEIEeTUTh Hanboee
4acTO MOBTOPSIIOIIMECS HApYIIEHUs, BBISIBUTH cllabble MecTa B MPOPECCHOHAIbHONW MOITOTOBKE
paOOTHUKOB, OLIEHUTh Ka4eCTBO MHCTPYKTaXka M TEXHUYECKHX 3aHATUH, a Takxke pa3paboTarhb
aZipecHble MPOQPHIAKTUYECKUE MEPONPHUATHS Ui KOHKPETHBIX CTaHIUM, CMEH, mpodeccuil u
Y4acTKOB palOTHI.

Oxunaemplii 3pQPexT OT BHEAPEHHUS TAJIOHHOW CHUCTEMBbI KOHTPOJS 3aKIIOYaeTcsl B
NOBBIIEHUM  YPOBHSI ~ TEXHOJOTMYECKOW  OUCHUIUIMHBI,  YKPEIUIEHUH  IEPCOHAIBHOMN
OTBETCTBEHHOCTH PaOOTHHMKOB, COBEPIICHCTBOBAHUHU NMPO(PHUIAKTUYECKON pabOThl U CHUKEHUU
BEPOSTHOCTH TPAHCIOPTHBIX IpoucuecTBUi. [Ipu 3ToM 3((PEeKTUBHOCTH CUCTEMBI 3aBUCHT OT
O00BEKTUBHOCTH MPUMEHEHHUSI, PETYJIIPHOCTU aHAM3a HAKOIUICHHBIX JAHHBIX U HEIOMYLIEHUS
(dopManbHOTro MOX0/1a K MPOBEIECHHUIO MPO(YUIAKTUYECKUX MEPOIIPUITHH.

Takum oOpa3om, TaJOHHas cUCTEMa KOHTPOJI MOXKET OBbITh HCIIOJIBb30BaHA Kak
NIEMCTBEHHBIN 2J€MEHT CUCTEMBI YIpaBlieHHs O€30MacHOCTBhIO IBM)KEHUS, HAIpaBICHHBIA Ha
paHHee BBISIBICHUE HapyLICHHWM, TIOBBIIIEHHE KauecTBa MpodeccrnoHalbHON MOATOTOBKU
pabOTHUKOB M (hOpMUpPOBaHHME YCTOMUYMBOM KyJbTYphl OE30MAaCHOCTH Ha >KEJIE3HOJ0POKHOM
TPaHCIIOPTE.

3AKVIIOYEHUE

ObecneyeHne O€30MACHOCTH JBWKEHHUS TIO€370B W MaHEBPOBOM paboOThl TpelyeT
KOMILJIEKCHOTO U CUCTEMHOTO IOAX0Ja, OCHOBAHHOT'O HA CTPOTOM COOJIOJACHUN HOPMATHUBHBIX
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TpeOOBaHMH, ITOCTOSIHHOM aHAJIHM3€ SKCIUTyaTallMOHHOW JEATEIIFHOCTH W TMOBBINICHUU YPOBHS
npodeccroHaIbHOM NOATOTOBKY EPCOHANIA.

[TpoBeneHHbIN aHANM3 MMOKA3ajl, YTO 3HAYUTEIBHOE BIMSHUE HA YPOBEHb OE30MaCHOCTH
OKa3bIBaCT 4YEJIOBEUECKUH (akTop, uYro 0OyCIOBIMBAET HEOOXOIUMOCTh BHEIPEHUS
3G PEKTUBHBIX MEXaHU3MOB KOHTPOJISA ¥ MPOGHIAKTUKY HAPYIICHHH.

[IpemioskeHHast TaIOHHAsE CUCTEMa KOHTPOJIS SIBJISIETCS. OPTraHU3allMOHHO-METOINYECKUM
MHCTPYMEHTOM IOBBILICHUS TEXHOJIOTHYECKON AUCIUIUIMHBI U IEPCOHATIBHON OTBETCTBEHHOCTH
paboTHuKOB. Ee npumeHeHHe NO3BOJIIET CBOEBPEMEHHO BBISBIISITH HApPYLIEHMs, IPOBOAUTH
aIpecHyI0 MPOQUIAKTUYECKYIO paboTy, aHATM3UPOBATh NMPUYUHBI OTKIOHEHUH W MPUHHMAThH
000CHOBAHHBIE YIPABICHYECKHE PEIICHUSI.

BHenpenune J1aHHOW CHCTEMBI CIIOCOOCTBYET COBEPIICHCTBOBAHHIO OpraHU3aIUU
NEPEBO30YHOT0 MPOIECCa, TOBHIIIEHUIO YPOBHS 0€301TaCHOCTH JBMKEHUS TIO€3/10B M HAJIS)KHOCTH
(YHKIIMOHHPOBAHHS )KEIE3HOIOPOKHOTO TPAHCIIOPTA B LIEIIOM
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HHTEI'PAIIMA TIOYTOBBIX BAI'OHOB B COCTABBI I'PY30BBIX ITIOE310B KAK
NHCTPYMEHT INOBBILNEHUA DOPEKTUBHOCTHU MEKAYHAPOIHBIX
TPAHCIIOPTHBIX KOPUJIOPOB

Omaruiniaes CyHHaTH/LIaxXy/Aka XalipyJ/iia yrim
I'maBHBIN crieNUANUCT OT/IeJIa MAPKETHHIa U MEXTyHapOAHbIX OTHOLICHUH
AO «Y3TeMUpHyIKOHTEHHEP»

AHHoTanusi: B crartbe wuccienyercss BO3MOKHOCTb HMHTETpallMM IIOYTOBBIX BaroHOB B
COCTaBBI PETYJISIPHBIX TPY30BbIX MOE3/I0B Ha MEXKIYHAPOIHBIX TPAHCIIOPTHBIX
KOpHUAO0pax. O6ocHoBaHa SKOHOMUYECKas u TEXHOJIOTHYECKast
1[e1€CO00Pa3HOCTh COBMEIICHHSI MOYTOBBIX M KOHTEHHEPHBIX IOTOKOB B
YCIIOBUSX pPOCTa TPeOOBaHWU K CKOPOCTH M YCTOWYMBOCTH JocTaBKU. Ha
OCHOBE TPaHCIOPTHO-3KOHOMUYECKOTO aHanu3a, MOJEIIUPOBAHUS
CTaHLIMOHHBIX OIEpalii M OLEHKM HaA&KHOCTH TpaduKa IMPEIOKESHBI
KpUTEpUU 0TOOpa MOE3/10B U MAPIIPYTOB IS UHTETPAIUH.
KawueBbie MIOYTOBBIN BaroH, Ipy30BO# M0O€3/1, MEXAYHAPOAHBIN TPAHCIIOPTHBIA KOPUAOD,
cjoBa: TPAaH3UTHOE BpEMsS, KOHTCHHEPHBIA II0€31, COPTUPOBOYHAs CTaHLMA,
HaAEKHOCTh rpaduka, MHTEpoIrepadeaIbHOCTb.

INTEGRATING POSTAL CARS INTO FREIGHT TRAINS AS A TOOL FOR
IMPROVING THE EFFICIENCY OF INTERNATIONAL TRANSPORT CORRIDORS

Omatillaev Sunnatillahuja Khairullaevich
Chief Specialist of the Marketing and International Relations Department of
JSC “Uztemiryulkonteyner”

Annotation: The article examines the integration of postal railcars into regular freight train
operations within international transport corridors. The study substantiates the
economic and technological feasibility of combining postal and container flows
under increasing requirements for delivery speed and reliability. Using
transport-economic analysis, station process simulation, and timetable
reliability assessment, the paper proposes criteria for selecting trains and routes
suitable for integration.

Keywords: postal railcar, freight train, international transport corridor, transit time,
container train, station processing, timetable reliability, interoperability.

Poct 00BEMOB 2JIEKTPOHHONW KOMMEPIMH U MEXAYHApPOJHOW MOYTOBO-JIOTMCTUYECKOM
JEATEIIBHOCTH MPUBOJIUT K YBEIMUYEHUIO CIIPOCa Ha YCKOPEHHBIE TPAHCIIOPTHBIE cepBHCHI. [lo
nanHbeIM Universal Postal Union, MupoBoii 00bEM MeXIyHAPOJIHBIX MOYTOBBIX OTIPABICHUN U
MaJIbIX TMOCBIJIOK 3a MOCIEIHUE JIeCATh JIeT yBenuuuics Oonee yeM Ha 35 %, a OCHOBHast OIS
pocta cCBs3aHAa C OJJEKTPOHHOW KOMMEPIMEN W TPAHCIPAaHWUYHBIMU MapKeTILICHCAaMH.
OnHOBpEMEHHO MEXAYHApOJHBIE TPAHCIIOPTHHIE KOPUAOPHI CTAJIKUBAIOTCA C OTPaHUYEHUSIMU
HPOIYCKHONW CLIOCOOHOCTH U POCTOM 3KCIIITyaTallMOHHBIX 3aTparT.

B aTux ycioBuSAX JKENE3HOJOPOKHBIM TPAHCHOPT BBIHYKIEH MWCKaTh pEIICHUS,
MO3BOJISIIOIINAE  TOBBIMATE  A(PPEKTUBHOCTh TEPEBO30K 0€3 MacmTabHOro pacIIupeHus
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UHOQPacTpyKTypbl. OJHUM U3 TaKUX PELICHUH SBISIETCS WHTErpalus CHelHaIu3MpOBAHHBIX
IIOYTOBBIX BarOHOB B COCTABBI PETYJISIPHBIX I'PY30BbIX U KOHTEHHEPHBIX MOE3/10B.

s ctpan LlenTpanbHoi A3un 1aHHas npoOsieMa 0COOEHHO aKkTyallbHa BCIIEJCTBUE pocTa
TPaH3UTHBIX NOTOKOB IO HampasieHusM Kurtaii — LlentpansHas Asua — EBpona u Kurait —
[Tepcuackuii 3anuB. Yepes Teppuroputo Uzbekistan mpoxoasT MexayHapOaHbIe TPAHCIIOPTHBIE
MapUIpyThI, TAe yKe (YHKIIMOHUPYIOT YCKOPEHHBIE KOHTEHHEPHBIE CEPBHUCHI ¢ (PUKCUPOBAHHBIMU
HUTKaMH rpaduka. Vcnonab3oBaHHe 3THX IOE3/0B AJS MEPEBO3KU IOYTOBBIX OTIPABIECHUIN
IIO3BOJIIET TIOBBICUTH KOMMEPUYECKYIO 3arpy3Ky IO€370B M OJHOBPEMEHHO COKPAaTUTb CPOKU
JIOCTaBKH.

TeopeTnuyeckne 0CHOBbI MHTErPALIMH MOYTOBBIX M IPY30BbIX IIEPEBO30K

TpagunuonHo IIOYTOBBIE IIEPEBO3KU OpPIraHHU30BbIBAINCH OTIEJIbHBIMU
CHeHaIM3UPOBAaHHBIMU IIO€3/1aMU, OPUEHTUPOBAHHBIMU IPEXK/IE BCETO HA CKOPOCTH JTOCTABKHU.
OnHako B COBPEMEHHBIX YCIOBUSAX OKCILTyaTalds CAaMOCTOSATEIbHBIX IIOYTOBBIX COCTaBOB
HSKOHOMUYECKH OIpaBJaHa JIMIIb IPU HATUYUM CTAOMJIBHOTO W BBICOKOIUIOTHOI'O IIOTOKA
OTIPaBJICHUI.

[IpakTuka noka3pIBaeT, YTo Ipu 00bEME MeHee 18—22 BaroHOB B CYTKM OpraHU3allMs
OTJIEJILHOTO TOYTOBOTO [10€3/1a CTAHOBUTCSI HEPEHTA0EIBbHOW BCIIECTBUE:

. BBICOKOM JI0JIM IOKOMOTUBHOW COCTaBJIAIOLIEH B c€0€CTOMMOCTH;
. HEOO0XOIMMOCTH Pe3epPBUPOBAHNUS HUTOK TpaduKa;

. JIONOJTHUTENBHBIX 3aTPaT Ha CTAHLIMOHHYIO 11epepaboTKy;

. HU3KOTr0 K03 (ULIMEeHTa HCTI0NIb30BaHMsI MACChl COCTABaA.

B otnuume ot 3Toro uHTerpamus 1—2 moyTOBBIX BarOHOB B YCKOPEHHBIM KOHTEHHEPHBII
MOE3]T TO3BOJISIET UCIIOJIB30BaTh YK€ CYIIECTBYIOIIYIO HHPPACTPYKTYPHYIO U TpaduKoByO 6a3y.

. OcHoBHasi HayyHas mpoOiieMa COCTOUT B OOECHEYeHUU TEeXHOJIOTHYECKOU
COBMCCTHMOCTHU ITOYTOBOI'0 BaroHa M rpy3oBoro noesjaa. ITouyToBEIE OTHPpaBJICHUA NPCABABIIAIOT
TpeOoBaHus, OTU3KHE K CEPBUCY YCKOPEHHBIX TPY30B:

. MUHUMAaJIbHOE TPAH3UTHOE BPEMS;

. OrpaHUYEHHOE YHCIIO MepepaboToK;

. BBICOKasl yCTOWYMBOCTb rpaduka;

. HEJONYCTUMOCTD JJIUTEIBHBIX IPOCTOEB HA COPTUPOBOYHBIX CTAHIIMSIX.

CHGI{OB&TGJ’IBHO, HHTCrpanuda BO3MOYKHA TOJIBKO IIPU YCJIOBHWH, YTO JONOJHUTCIIBHBIC
onepanr HE MPUBOAAT K HAPYUICHUIO YCTOI>'I‘II/IBOCTPI JABWKCHUA.

Metonos0orus uccjie10BaHuA
B uccnenosanny MCIIONB30BaHEbL:

1. METO/]Ibl TPAHCIIOPTHO-3KOHOMUYECKOTI0 aHAJIN3a;
2. MOJIETTMPOBAaHUE CTAHLIMOHHBIX MPOLIECCOB;

3. aHaIM3 HaJI&KHOCTHU TpaduKa TBHKEHUS;

4. CpaBHUTEJIbHAs OLIEHKA HKCIUTyaTallMOHHBIX 3aTpar.

Jlnst pacd€ToB paccMaTpUBAIICA YCIOBHBIM MEKIyHApOIHBIM KOHTEHHEPHBIM MapIIpyT
MPOTSHKEHHOCTHIO 2 150 KM ¢ MPOXO0KAEHUEM YETBIPEX TEXHUYECKUX CTAHIIUM.

OcHOBHBIE TapaMeTpbl MOJIETUPYEMOI0 MApUIPyTa

ITokazarenn 3HayeHue
[IpoTs>k€HHOCTH MapUIpyTa 2 150 km
Cpenusis y4acTKOBasi CKOPOCTh 48 km/4
KoymdecTBO TEXHUYECKUX CTaHIIUM 4
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CpenHsisi CTOSIHKA Ipy30BOT0 1Moe3aa 95 muH
KonnyecTBO MOYTOBBLIX BATOHOB 1-2
Macca KOHTeHHEPHOTO oe3/1a 3800T
Macca mouToBOro BaroHa 52T

TexHoNOrHUECKasi cCXeMa WHTETPaluu
Wuterpanus mpeanojiaraeT BKIIOYCHHE I[OYTOBOIO BaroHa B XBOCTOBYIO
KOHTEWHEPHOTO JIOO0 MapIIPyTHOTO IPy30BOT0 TOE3/1a.

Takoe PACIIOJIOKCHUC o0ecreynBaeT:

4acCTb

. yA0OHBIM JOCTYI HA IPOMEKYTOUHBIX CTAHIUIX;
. COKpallleHHe MaHEBPOBBIX OIEpalltii;

. CHIPKEHHE BPEMEHU MPULIETIKH/OTIETKHY;

. YIPOIIEHUE KOHTPOJIsI 0€30IaCHOCTH.

Onenka BJMAHUS HA CTAHIMOHHYIO epepadoTKy
I/IMI/ITaIII/IOHHoe MOJCIIMPOBAHUC ITOKA3aJI0, YTO OCHOBHBIM OIrpaHNMYMBAarOIINM q)aKTOpOM
ABIIAIOTCS. MAHEBPOBBIE ONEpPALIUH HA y3JI0BbIX CTAHIUAX.

Pe3y.]'leaTbl MOA€EJIUPOBAHUSA

IHoka3zaTennb be3 nouroBoro | C NMOYTOBBIM
BaroHa BaroHoOM

CpenHsis cTOsSIHKa 95 MuH 103 muH

JlonomHauTensHas 06paboTKa — 8 MUH

BepostHOCTB IIPEBBILICHUS HOopMEI | 11 % 14 %

CTOSIHKH

Pocrt 3ansTocTH yTen — +4,8 %

[TonyueHHble pe3yabTaThl MOKA3bIBAIOT, YTO NMPHU HATUYUU TEXHOJOTHYECKUX PE3EPBOB
CTaHIIMM YBEIMUYEHUE HArpy3KU OCTAETCS YIPaBISIEMbIM.

Kputnuecku BaKHBIM YCJIOBUEM SIBIISIETCS BBINOJIHEHUE ONEpaluii ¢ TOUYTOBBIM BarOHOM
napajuIeIbHO 00s513aTENBHBIM OIlEpalHsIM:

. KOMMEPYECKOMY OCMOTPY;
. CMEHE JIOKOMOTHBA;
. TEXHUYECKOMY O0OCITy>KHBaHHUIO COCTABA.

B sTOoM ciydae 1omomHUTEIFHOE KPUTHYECKOE BPEMsI CTOSTHKA MOJKET OBITh CHIDKEHO 10
2—4 MUHYT.

AHaJIU3 TPAH3UTHOTO BpeMeHH

CpaBHUTENbHBIA aHAIN3 MOKa3aJl CYIIECTBEHHOE COKpAILlEHUE BPEMEHH JIOCTaBKHU IIO
CPaBHEHUIO C TPAAUIIMOHHON CXEMOM.
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CpaBHeHMe BADHAHTOB J10CTABKHU

CxeMa nepeBo3KHU Cpennee BpeMsi 10CTABKH
ABTOMOOMJIBHBIN TPAHCIIOPT 78-92 4
OTaenpHbI NOYTOBBIN O3 5864 4
HNHTerpupoBaHHbIil Tpy30BOM MOE31 4652 4

CoxkpalueHne BpeMEHH JOCTaBKH COCTABUIIO:

AT=64-4864x100%=25%

Taxum oOpa3oM, HHTErpanys Mo3BOJSET YMEHBUIMTh TPAH3UTHOE BPEMs IIPUMEPHO Ha 25
% 10 CpaBHEHUIO C TPAAULIMOHHBIMU TOYTOBBIMU IIEPEBO3KAMH.

IKoHOMHNYeCKasA 3P PeKTHBHOCTD

OxoHOMUYecKui 2PpPeKT gqocTuraercs 3a cuéT:

. YBEJIMYEHUS] KOMMEpPUYECKON 3arpy3KH 1oe3aa;

. CHIDKEHHSI Y/ICTbHBIX 3aTpaT;

. OTCYTCTBUSI HEOOXOMMOCTH (POPMUPOBAHUS OTJEIILHOTO COCTaBa,

. COKpALIEHHsI IPOCTOEB U NepepadOTOK.

PacuéT ycJI0BHOI0 3KOHOMHYeCKOro0 3 dexra
Iloka3zarenb 3Hayenune
JIomOJTHUTEIBHBIN T0X0J] OT MTOYTOBOT'O BaroHa 2 400-3 100 USD/petic
PocT 3KcIyaTaliMoOHHbIX 3aTpaT 420-650 USD/petic
UucThlil 1ONOJHUTENbHBIN 3 deKT 1 8002 450 USD/peiic
CHMKEHUE YIENbHBIX 3aTpaT 6-9 %

IIpu perynspuoctu 180 pelicoB B roJ NOTEHLUUAIbHBIA JOMOJHUTEIbHBIA JJOXOJ
orepaTopa MOXET COCTaBUTh!

E=180%2200=396000 USD/yearE

Hané:xxnocts rpaduka qBuxeHust

HanéxuocTb rpaduka sBisieTcs KIII0UeBbIM (aKTOPOM YCHEIIHON UHTErpaluu.

WHTerpupoBaHHbIl  MOE3]T MPEACTABISET cOO0M cHucTeMy ¢ JBYyMs KPUTHYECKUMHU
BPEMEHHBIMU OKHAMH:

1. JBUKEHHE I10 Y9acTKaM;

2. CTaHIIMOHHAs1 00paboTKa.

Ecnmu Bpemst 00paboOTKM TmpeBBIIaeT pe3epB rpaduka, BO3HHUKAET KacKaJgHOe
pacrnpocTpaHEeHHUE 3a/IePKEK.

HccnenoBanue mnokasajio, 4TO HHTErpanus OCTaércs YCTOWYMBOM TNpH COOIIOAECHUU
CJIETYIOIIETO YCIIOBUS:

tadd < 0.1 tstop

re:
. tadd - JIOTIOJIHUTEJIEHOE BpeMsl 00pabOTKH;
. tstop - HOPMAaTHBHOE BPEMS CTOSTHKH.

910 O3HA4acT, YTO AOIIOJIHUTCIIbHAA ONcpaluss HC NOJIKHA IMPCBLINIATH 10 % 0a3zoBoro
TCXHOJIOTHYCCKOT'O OKHA CTaHIIHUH.

MexkayHapoaHble aCeKThl U HHTePonepadebHOCTD
JI1st MeXTyHApOIHBIX KOPUJOPOB CYIIECTBEHHOE 3HAUYCHUE UMEIOT:
. TaMO>KE€HHBIE MPOLIETYPHI;
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. TpeOoBaHUs OE30MACHOCTH;

. COBMECTUMOCTH TOPMO3HBIX CUCTEM;

. TpeOOBaHUSA K OCMOTPY Ha IMOTPAaHUYHBIX CTAHIIUAX;
. CTaHJIapPTHI JJOKYMEHTO000POTA.

B cBa3u ¢ stEM npeanaracrcsa CO3JaHUC THUIIOBOI'0O TEXHOJIIOTHYECKOI'0 pErilaMeHTa
HWHTCrpaly, BKIIIOYArOIICTO:

1. enuHble SLA-oka3aTenm;

2. HOpPMAaTUBBI 00pabOTKH;

3. peraamMeHT (pUKcaIuu 3a1epiKeK;

4. MOPSAIOK B3AaUMOJCHCTBHS MEXKY JKEJIE3HOW JOPOTOM U IMOYTOBBIM ONIEPATOPOM.

IIpakTHyeckoe 3HaYeHHE 1JI5] TPAHCHOPTHBIX KopuaopoB LlenTpanbHoii A3un

Jis xopumopoB, mpoxonsmmx uepe3 Uzbekistan, Kazakhstan u China, wHTerpanus
MIOYTOBBIX BATOHOB OCOOEHHO MEPCIIEKTUBHA HA KOHTCHHEPHBIX MaplIpyTaxX ¢ GUKCHPOBAHHBIMU
HUTKaMH rpaduka.

Haubosnee nepcreKTHBHBIMU HAMIPABJICHUSIMHE SIBJISTFOTCSL:

. Kuraii — Y30ekucran;

. Kwurait — Typkmenucran — Hpan;
. HenTpanbHas A3zus — Poccus;

. HentpanpHas A3usa — KaBkas.

Hcnonp3oBaHue CyNIECTBYIOIIUX YCKOPEHHBIX KOHTCWHEPHBIX CEPBUCOB IO3BOJISET
OpFaHI/ISOBaTI) IIOYTOBBIC HepeBOSKI/I 663 BBIACJICHUA OOIIOJIHUTCIIBbHBIX HUTOK Fpa(i)I/IKa 158 663
KamuTad0EMKUX MHBECTHIINIA B UHQPACTPYKTYPY.

3akirouenue

[IpoBenénHoe wuccnenoBaHUe MOATBEPKAAET, UYTO HHTErpalusi MOYTOBBIX BaroHOB B
COCTaBbI pr30BI)IX II0C310B MOXET CTaTb 3(1)(1)CKTI/IBHI>IM I/IHCTPYMCHTOM ITOBBIIIICHUA
PE3yNbTaTUBHOCTH MEXIYHAPOAHBIX TPAHCTIOPTHBIX KOPHIOPOB.

OCHOBHI)IG BBIBOJbI NCCJICAOBAHUA:

1. WHTerpanus no3BoJseT COKpaTUTh TpaH3UTHOE Bpems Ha 18-27 %.

2. JlomonHUTENbHAST Harpy3ka Ha CTAHLMU OCTa€Tcsl yOpaBisieMOM MpH pocTe
nepepaboTku He 6oiee 5 %.

3. OxoHomuueckuit 3¢ ekt nocruraer 1,8-2.4 toic. USD Ha petic.

4. Haubonee s¢¢dextuBHa HMHTErpanus B peryispHble KOHTEHHEpHbIE Moe3/1a C
MUHUMAaJIbHBIM YHUCIIOM NEpPepaboToK.

5. KittoueBbIM yClIOBUEM SIBISIETCS BBIIIOJHEHUE ONEpPALUil C MOYTOBBIMU BaroOHaMu

0e3 yBeNTMYEeHUsI KPUTUYECKOTO BPEMEHH CTOSTHKU.

Taxkum 06pa3zom, HHTETpaLUsl MOYTOBBIX BarOHOB MPEACTABISAET cOO0I OpraHM3aIlMOHHO-
TEXHOJIOTMYECKUH PE3EPB Pa3BUTUS MEXKAYHAPOAHBIX TPAHCIIOPTHBIX KOPHUIOPOB, ITO3BOJISFOIINAN
MOBBICUTh KOHKYPEHTOCIIOCOOHOCTh  JKEJIE€3HOJOPOXKHOTO TpaHcmopTra 0e3 MaclmTaOHOro
MH(PaACTPYKTYPHOTO pacIIUpPEHHUsI.
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OT BEJHOCTH K BJIATOIIOJIYYHIO B TAIIKEHTCKOM OBJIACTH:
INPAKTUYECKHUE MEPBI 1 DOPEKTUBHOCTD

KapaxkyJoB Hyp6oa MauganoBuy4
CT. mpenoaBaTelb kKadenpsl «I eorpadust 1 OCHOBBI 3KOHOMUYECKHX 3HaHW» HannoHambHbIH
neJarornyeckuil yunupepcuter ¥Y30ekucrana umenn Huzamu

AHHOTanusi: B naHHOW cTaThe aHATU3UPYETCS YPOBEHBb O€THOCTH B TaIlIKeHTCKOM 001aCTH,
OCBCIIAIOTCS  CIEU(PUICCKUE 3KOHOMUKO-Teorpaduieckue OCOOCHHOCTH
peruoHa u 3¢ (HEeKTUBHOCTh MTPAKTUYECKUX MEP, HAPaBICHHBIX HA MOBBILICHHUE
0J1arocoCTOSIHUSI HACEJICHUS.

KiioueBbie bennocts, auBepcuuUKanMs MPOMBIIUICHHOCTH M CEIBCKOrO XO3SiCTBA,
ciaoBa: OKOHOMHYECKAsl CTAOMIILHOCTD, 3aHATOCTh, SKOHOMHUYECKHAE PEPOPMBI, MaJTBIH
Ou3Hec, CBOOOHBIE PKOHOMUYECKUE 30HbBI, paboyas cua.

FROM POVERTY TO PROSPERITY IN TASHKENT REGION: PRACTICAL
MEASURES AND EFFECTIVENESS

Karakulov Nurbol Maidanovich
Senior Lecturer of the Department of Geography and fundamentals of economic knowledge,
Uzbekistan National Pedagogical University named after Nizami

Annotation: This article analyzes the poverty level in the Tashkent region, highlighting the
specific economic-geographic characteristics of the area and the effectiveness
of practical measures aimed at improving the well-being of the population.

Keywords: Poverty, diversification of industry and agriculture, economic stability,

employment, economic reforms, small business, free economic zones, labor
force.

Ensuring economic stability, increasing Gross Domestic Product (GDP), providing
employment and stable income for the population, and, most importantly, mitigating budget
deficits by exporting industrial and agricultural products manufactured by regional enterprises are
among the most critical tasks today. These measures are essential for enhancing the living
conditions of the population through increased employment opportunities.

At the heart of Uzbekistan’s current economic reforms lies the principle of "Human
Dignity" and the assurance of public well-being. The Tashkent region holds a leading position in
the national economy due to its industrial, agricultural, and logistical potential. Nevertheless, the
fact that the poverty rate in the region stands at 7.2% underscores the necessity of further
accelerating regional economic growth and ensuring the targeted allocation of social transfers.

Due to its proximity to the capital, the Tashkent region possesses a high level of
urbanization; however, the level of economic development varies significantly across its districts.
For instance, while entrepreneurship and the service sector are highly developed in the Zangiota
and Qibray districts, incomes in agricultural districts such as Buka and Piskent remain heavily
dependent on seasonal fluctuations.

To reduce poverty in the region, a complex approach is being implemented within the
framework of the “From Poverty to Prosperity” program. This primarily involves the
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“Mahallabay” (neighborhood-wide) system, which analyzes the internal potential of every
household.

Efforts to reduce poverty in the region are focused on the following strategic directions:

Diversification of industry and agriculture, thereby launching new production sectors;

Development of the construction industry, which holds significant potential for
maintaining economic stability, by fully integrating international best practices;

Infrastructure improvement: Addressing issues related to roads, electricity, and drinking
water in remote districts under the "Obod Qishloq" (Prosperous Village) and "Obod Mahalla"
(Prosperous Neighborhood) programs, which fosters a better business environment. Where
infrastructure exists, investment flows and new jobs follow;

Increasing the volume of import-substituting products to create more jobs and developing
an "import-free economy" system;

Efficient use of dehqon (small-scale) farms and household plots, systematically organizing
crop planting, increasing production volumes, and expanding access to preferential loans;

Full utilization of export potential to meet internal demand while increasing exports under
the principle: "Every enterprise must export its products";

Prioritizing sectors such as beekeeping, ostrich farming, and sericulture, with the goal of
increasing production volumes tenfold and fully utilizing the potential of forestry;

Transitioning to innovative irrigation systems, including drip irrigation, to ensure water
conservation in agriculture;

Developing both domestic and international tourism while adhering to established
regulations;

Expanding all service sectors, including the attraction of foreign investment into insurance,
consulting, engineering, auditing, and appraisal services to increase the share of services in GDP;

Providing comprehensive support to small businesses and increasing their overall number;

Increasing the number of Free Economic Zones (FEZ) to enhance economic stability. In
particular, establishing FEZs in education, medicine, logistics, and services to efficiently utilize
available economic resources;

Expanding Small Industrial Zones (SIZ) in regional districts and boosting their role in job
creation;

Providing subsidies and preferential loans through the "Women's Notebook" and "Y outh
Notebook" to enable families near the poverty line to start their own businesses;

Attracting unemployed citizens to temporary or permanent activities in high-demand
sectors during crises;

Developing a social security guarantee system that includes unemployment insurance and
workers' compensation;

Allocating interest-free loans for organizing remote work (telecommuting) activities;

Expanding the network of "Monomarkaz" (vocational centers) and vocational training
centers to retrain the unemployed for professions that meet market demands, acknowledging that
poverty stems not only from low income but also from a lack of modern knowledge and skills;

Developing employment mechanisms for graduates of higher education institutions;

Promoting entrepreneurial skills among the population and providing business consulting
services;

Professional retraining of the unemployed through "Inson" (Human) social service centers;

Utilizing mass media (TV, radio, internet, and social media) to broadcast entrepreneurship
lessons and social innovations;

Implementing the "Sayxunobod" and "Gijduvon" experiences to create income sources
through the development of household plots.
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As a result of these measures, we will achieve economic stability, provide employment for
thousands of citizens, increase their incomes, and sharply reduce the poverty level. Furthermore,
crucial measures such as tax and credit holidays for businesses, tax incentives, the temporary
abolition of rent for state property, a moratorium on tax audits until the end of the year, and the
suspension of penalties for tax debts for struggling enterprises play a decisive role.

Today, in the complex fight against poverty, it is of great importance to scientifically study
the economic-geographic factors that negatively impact it and to apply the results in practice.
Determining and analyzing the extent to which these factors influence poverty levels serves as a
key to resolving this problem.

Ultimately, the effectiveness of poverty reduction in the Tashkent region lies in the
harmonization of state-provided opportunities (loans, land, subsidies) with the aspirations and
knowledge of the population. To reduce poverty to a minimum in the near future, fully utilizing
the region’s proximity to the capital and its vast transit potential remains a strategic priority.
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APPLICATION OF NON-STOP TRAIN CROSSING TECHNOLOGY ON
RAILWAY SECTIONS

Baqoyev Alisher
master’s student, Tashkent state transport university
bagoyeva08@gmail.com

Tohirov Og‘abek
student, Tashkent state transport university
ogabektoxirov2002@gmail.com

Abstract: This article examines the issues related to the implementation of non-stop
train crossing technology on single-track railway sections. The proposed
technology is aimed at ensuring the continuity of train operations, reducing
unnecessary stops and waiting times, and improving the efficiency of existing
railway infrastructure utilization. Within the framework of the study, a
computational approach was developed to determine the required length of
passing sidings. Relevant mathematical relationships were established based
on train length, entry speed to the siding track, passing speed on the main
track, braking distance, and the time difference in trains arriving at the
crossing point. In addition, a schematic model of the non-stop train crossing
process was developed, and the factors influencing its main parameters were
analyzed. Using the Bukhara-1-Miskin railway section railway section as a
case study, the existing operating conditions were investigated, running times
along the block sections were analyzed, and the line capacity of the section
was evaluated. Furthermore, the existing train crossing schemes were
examined, and their impact on section capacity was determined. The results
demonstrated that the implementation of non-stop train crossing technology
can increase the section capacity by up to 10 percent. This contributes to
improving the efficiency of train operations, ensuring greater timetable
stability, and enhancing the overall utilization level of railway sections.

Key words: single-track railway section, passing siding, train crossing, non-stop train
crossing, line capacity, train schedule diagram, useful length.

NPUMEHEHHUE TEXHOJIOTUHU BE3OCTAHOBOYHOI'O CKPEHIEHUA ITOE310B
HA KEJE3HOJOPOXHbBIX YYHACTKAX

BbakxoeB Annmep Teamon yrim
MarucTpaHT, TallKeHTCKUI rOCyAapCTBEHHBIM TPAHCIIOPTHBIA YHUBEPCUTET
bagoveva08@gmail.com

Toxupos Oradex 30XHI:KOH yIiIu
CTYACHT, TalKeHTCKUI TOCYAapCTBEHHBINA TPAHCIIOPTHBIM YHUBEPCUTET
ogabektoxirov2002(@gmail.com

AHHOTanMsA: B [1aHHOW cTaTbe paccMAaTpPUBAIOTCS BONPOCHl BHEAPEHUS TEXHOJIOTUU
0€30CTaHOBOYHOI'O CKPELIEHHs MOE3/10B Ha OJHOIYTHBIX JKEJIE3HOI0POKHBIX
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yuacTkax. JlaHHas TEXHOJIOTHS HampaBjeHa Ha oOecreueHrne HelpepbIBHOCTU
ABWIKCHUSA IMOC310B, COKpAIICHUC BPCMCHHU JIMIIHUX OCTAHOBOK WU OXUIAAHWA,
a Taxke 3((PeKTUBHOE MCIOIB30BaHUE CYLIECTBYIONMIEH HHPPACTPYKTYphl. B
paMKax HCCIeIOBaHUS pa3paboTaH pACUYETHBIM MOAXOM K ONpEeACIICHUIO
HEOOXOJUMOWM  JJMHBI  Pa3be3l0B M  NPUBEIEHBI COOTBETCTBYIOIWE
MaTeMaTHYECKHUE 3aBUCUMOCTH C YUETOM JUIMHBI TI0€3/1a, CKOPOCTH Bhe3/ia Ha
OOKOBOM MyTh, CKOPOCTH MPOCIEIOBaHUS [0 TJIABHOMY IIyTH, JIJIUHBI
TOPMO3HOI'O ITYyTH, a4 TAKKC Pa3HUILIbI BO BDCMCHU HpI/IGBITI/ISI I10€340B K TOYKEC
ckpemenus. Taxke Obuta pa3paboTaHa cxemaTHdecKass MOJEb Ipoliecca
0€30CTAaHOBOYHOTO CKPEIICHUS MOE3/I0B M MPOAHATM3UPOBAHBI (HAKTOPHI,
BIUSIONINE HA €€ OCHOBHBIE MapameTphl. Ha mpumepe xene3H0I0pOKHOTO
yuactka «byxapa-1 — MuckuH» OBUIM H3yuY€HBl CYIIECTBYIOLIUE YCIOBUS
JIBUKEHHS, TPOAHAIM3UPOBAHO BpEMs XOJa IO IeperoHaM U OIleHEeHa
MPOITyCKHAsI CIIOCOOHOCTh y4acTka. Kpome Toro, mpoaHaM3upOBaHbl CXEMbI
CKpEIleH!s TI0€3/I0B B CYIIECTBYIOLIUX YCIOBHUSIX U OMPENEICHO UX BIUSHUE
Ha TIPONMYCKHYIO CIIOCOOHOCTh. Pe3ynbTaThl TOKa3anw, YTO BHEIPCHUC
TEXHOJOTMH 0€30CTAaHOBOYHOTO CKPEILICHHS MOE3/0B MO3BOJSET YBEIUYUTH
MIPOITYCKHYIO CIIOCOOHOCTH yuacTka 0 10 mpoieHToB. 3T0, B CBOIO OYEpE/ib,
CIOCOOCTBYET  MOBBIMEHUIO  3()(PEKTUBHOCTH  JBMKEHHUS  TOE3/O0B,
o0ecreyeHn0 CTaOWIBHOCTU TIpaduKa JABMKEHUS U YIYUILIEHUIO YPOBHS
HCIIOJIb30BaHUS KENE3HOTOPOKHBIX YIACTKOB.

KiawueBble JTHONMYTHBIA KEIE3HOMOPOKHBIM YUYaCTOK, pPa3be3ll, CKPEIICHHE IOE3]I0B,

cjaoBa: 0E30CTaHOBOYHOE CKpEIIEHHE MOE3/0B, MPOMYCKHAs CIHOCOOHOCTh, rpaduk

JIBUKCHHSI TI0€3/I0B, TTOJIC3HAS JTMHA.

TEMIR YO‘L UCHASTKALARIDA POYEZDLARNI TO‘’XTATMASDAN
KERISHTIRISH TEXNOLOGIYASINI QO‘LLASH

Baqoyev Alisher Tel’mon o‘g‘li

magistrant, Toshkent davlat transport universiteti
bagoyeva08@gmail.com

Tohirov Og‘abek Zohidjon o‘g‘li
talaba, Toshkent davlat transport universiteti
ogabektoxirov2002@gmail.com

Annotatsiya: Mazkur maqolada bir yo‘lli temir yo‘l uchastkalarida poyezdlarni to‘xtamasdan
kesishish texnologiyasini joriy etish masalalari ko‘rib chiqilgan. Ushbu
texnologiya poyezdlar harakatining uzluksizligini ta’minlash, ortiqcha to‘xtash
va kutish vaqtlarini kamaytirish hamda mavjud infratuzilmadan samarali
foydalanishga garatilgan. Tadqiqot doirasida razyezdlarning zaruriy uzunligini
aniqlash bo‘yicha hisobiy yondashuv ishlab chiqilib, poyezd uzunligi, yon
yo‘lga kirish tezligi, asosiy yo‘ldan o‘tish tezligi, tormoz yo‘li uzunligi hamda
poyezdlarning kesishish nuqtasiga yetib kelishidagi vaqt farqi asosida tegishli
matematik bog‘lanishlar keltirilgan. Shuningdek, poyezdlarning to‘xtamasdan
kesishish jarayonining sxematik modeli ishlab chiqilib, uning asosiy
parametrlariga ta’sir etuvchi omillar tahlil gilingan. Buxoro-1 — Miskin temir
yo‘l uchastkasi misolida mavjud harakat sharoiti o‘rganilib, peregonlar
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bo‘yicha harakat vaqtlari tahlil qilindi hamda uchastkaning o‘tkazuvchanlik
qobiliyati baholandi. Shuningdek, mavjud sharoitda poyezdlarni kesishish
sxemalari tahlil qilinib, ularning o‘tkazuvchanlikka ta’siri aniqlangan. Natijalar
shuni ko‘rsatdiki, poyezdlarni to‘xtamasdan kesishish texnologiyasini joriy
etish orqali uchastkaning o‘tkazuvchanlik qobiliyatini 10 foizgacha oshirishga
imkon beradi. Bu esa poyezdlar harakatining samaradorligini oshirish, harakat
jadvalining barqarorligini ta’minlash hamda temir yo‘l uchastkalaridan
foydalanish darajasini yaxshilashga xizmat qiladi.
Kalit bir yo‘lli temir yo‘l uchastkasi, razyezd, poyezdlarni kesishish, poyezdlarni
so‘zlar: to‘xtatmasdan kesishish, o‘tkazuvchanlik qobiliyati, poyezdlar harakati grafigi,
foydali uzunlik.

Kirish

O‘zbekiston temir yo‘l transportida bir yo‘lli uchastkalar ustunlik qilib, ularning ulushi
umumiy temir yo‘l tarmog‘ining 87,8% ini tashkil etadi. Bu esa poyezdlar harakatini tashkil
etishda uchastkalarning o‘tkazuvchanlik qobiliyatini oshirish masalasini dolzarb muammoga
aylantiradi [1].

2015-2025 yillarga mo‘ljallangan poyezdlar harakati grafiklari tahlili shuni ko‘rsatdiki,
garama-qarshi yo‘nalishda harakatlanuvchi yuk poyezdlari kesishish jarayonida o‘rtacha 40%
ortigcha vaqt zaxirasiga ega [1]. Ushbu ortiqcha vaqt poyezdlarning razyezd va stansiyalarda
uzoq muddat kutib turishiga olib keladi, natijada yo‘llarning bandligi ortadi va uchastkalarning
o‘tkazuvchanlik qobiliyati pasayadi.

An’anaviy sharoitda poyezdlar razyezd punktlarida to‘xtab kesishadi, bu esa poyezdlar
orasidagi intervalning ortishiga va harakat jadvalining samaradorligining kamayishiga olib
keladi. Natijada bir yo‘lli uchastkalarda mavjud infratuzilmadan to‘liq foydalanish imkoni
cheklanadi.

Shu sababli poyezdlarni to‘xtamasdan kesishish texnologiyasini joriy etish muhim
ahamiyat kasb etadi. Mazkur texnologiya razyezdlarni optimal loyihalash orqali poyezdlar
harakatini to‘xtatmasdan tashkil etish imkonini beradi va natijada uchastkalarning
o‘tkazuvchanlik qobiliyatini oshirishga xizmat qiladi.

Ushbu maqolaning maqsadi bir yo‘lli temir yo‘l uchastkalarida poyezdlarni to‘xtamasdan
kesishishni ta’minlash uchun razyezdlarni loyihalash usullarini o‘rganish, zaruriy uzunlikni
hisoblash hamda ushbu texnologiyaning uchastkaning o‘tkazuvchanlik qobiliyatiga ta’sirini
baholashdan iborat.

Adabiyotlar tahlili

Temir yo‘l transportining bir yo‘lli uchastkalarda poyezdlar harakatini tashkil etish va
ularning o‘tkazuvchanlik qobiliyatini oshirish masalalari ko‘plab ilmiy tadqiqotlarda ko‘rib
chiqilgan. Ushbu tadqiqotlarda asosan razyezdlarning konstruktiv tuzilishi, ularning joylashuvi
va poyezdlar harakatini boshqarish usullari tahlil qilingan. So‘nggi tadqiqotlarda poyezdlar
harakati grafiklarini optimallashtirishga alohida e’tibor garatilib, aynigsa, bir yo‘lli uchastkalarda
poyezdlarning o‘zaro kesishish jarayonida yuzaga keladigan kechikishlarni kamaytirish
masalalari o‘rganilgan.
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Ilmiy tadqiqotlarni tahlil qilish shuni ko‘rsatadiki, temir yo‘l uchastkalarining
o‘tkazuvchanlik qobiliyatini oshirish ikki asosiy yo‘nalish, tashkiliy va texnik yechimlar orqali
amalga oshiriladi.

Tashkiliy yondashuvlarda poyezdlar harakati grafiklarini optimallashtirish, ularning
tezligini moslashtirish hamda harakat jarayonini boshqarish usullarini takomillashtirish orqali
samaradorlikni  oshirish masalalari ko‘rib chigilgan. Jumladan, Xusenov U.U. va
Suyunbayev Sh.M. [1] tadqiqotida bir yo‘lli temir yo‘l uchastkalarida poyezdlarning o‘zaro
kesishish jarayonini energiya samaradorligi asosida optimallashtirish masalalari ko‘rib chiqgilgan.
Mualliflar poyezdlar tezligini moslashtirish orqali ortiqgcha kutish vaqtlarini kamaytirish va
harakat grafigini muvozanatlashtirish mumkinligini asoslab bergan. Natijada ushbu yondashuv
uchastkaning o‘tkazuvchanlik qobiliyatini yaxshilashga xizmat qilishi ko‘rsatilgan.
Khusenov U.U. va boshqalarning [2] izlanishlarida “Angren-Pop” temir yo‘l uchastkasining
o‘tkazuvchanlik va tashish qobiliyatini oshirish masalalari tahlil qilingan. Mualliflar poyezd
og‘irligi va harakat tezligini optimallashtirish asosida uchastkaning maksimal imkoniyatlarini
aniqlashga qaratilgan matematik modelni taklif etganlar. Natijada ushbu yondashuv orqali
uchastkaning tashish qobiliyatini sezilarli darajada oshirish mumkinligi asoslab berilgan. Amit 1.
va Goldfarb D. [3] tomonidan olib borilgan tadqiqotda temir yo‘l poyezdlar harakati grafiklarini
tuzish masalasi matematik optimizatsiya muammosi sifatida ko‘rib chiqilgan. Mualliflar
poyezdlar harakatini muvofiqlashtirish va kesishish jarayonlarini samarali tashkil etish uchun
nazarily asoslarni ishlab chiqqanlar. Ushbu ish temir yo‘l transportida harakat jadvalini
optimallashtirish bo‘yicha keyingi tadqiqotlar uchun muhim ilmiy asos bo‘lib xizmat qiladi.
Yang L., Li K., Gao Z. [4] tadqiqotida temir yo‘l tarmog‘ida poyezdlar harakatini
optimallashtirish masalasi kompleks yondashuv asosida ko‘rib chiqilgan. Mualliflar poyezdlar
harakatini muvofiqlashtirish va resurslardan samarali foydalanish orqali tizimning umumiy
samaradorligini oshirish imkoniyatlarini tahlil gilganlar. Natijada ushbu yondashuv temir yo‘l
tarmog‘ining o‘tkazuvchanlik qobiliyatini oshirishga xizmat qilishi asoslab berilgan. Xu X.,
Li K., Yang L., Ye J. [5] tadqiqotida bir yo‘lli temir yo‘l uchastkalarida poyezdlar harakati
grafiklarini tezlikni optimallashtirish asosida muvozanatlashtirish masalasi ko‘rib chiqilgan.
Mualliflar poyezdlar tezligini moslashtirish orqali kesishish jarayonini muvofiglashtirish va
kechikishlarni kamaytirish imkoniyatlarini tahlil qilganlar. Natijada ushbu yondashuv
uchastkaning o‘tkazuvchanlik qobiliyatini oshirishga xizmat qilishi asoslab berilgan.

Yuqorida ko‘rib chiqgilgan tashkiliy yechimlar poyezdlar harakati grafiklarini
optimallashtirish orqali o‘tkazuvchanlik qobiliyatini oshirishda muhim ahamiyatga ega. Biroq
ushbu yondashuvlarda temir yo‘l infratuzilmasining real holati yetarli darajada inobatga
olinmagan. Xususan, razyezdlarning uzunligi, joylashuvi va geometrik parametrlari kabi muhim
omillar chuqur tahlil qilinmagan. Shuningdek, poyezdlarni to‘xtamasdan kesishish imkoniyatini
belgilovchi texnik va ekspluatatsion sharoitlar ham yetarlicha hisobga olinmagan. Natijada bu
yondashuvlar amaliyotda qo‘llanishi cheklangan bo‘lib, o‘tkazuvchanlik qobiliyatini oshirish
masalasini kompleks hal etishni talab qgiladi.

Texnik yondashuvlarda esa temir yo‘l infratuzilmasini takomillashtirish orqali
o‘tkazuvchanlik qobiliyatini oshirish masalalari ko‘rib chiqilgan. Jumladan, razyezdlarning
optimal uzunligi va joylashuvini aniqlash orqali poyezdlar kesishishini samarali tashkil etish
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mumkinligi asoslab berilgan. Shuningdek, kesishish jarayonini muvozanatlashtirish va harakatni
barqarorlashtirishga qaratilgan texnik yechimlar taklif etilgan. Jumladan, Dorfman M. va
Medanic J. [6] tadqiqotida temir yo‘l tarmog‘ida poyezdlar harakatini rejalashtirish masalasi
diskret hodisalar modeli asosida o‘rganilgan. Mualliflar harakat jarayonini modellashtirish orqali
poyezdlar o‘rtasidagi o°‘zaro ta’sirlarni va kechikishlarni aniqlash imkoniyatini ko‘rsatganlar.
Natijada ushbu yondashuv poyezdlar harakatini samarali boshqarish va temir yo‘l tarmog‘ining
o‘tkazuvchanlik qobiliyatini oshirishga xizmat qilishi asoslab berilgan. Higgins A., Kozan E.,
Ferreira L. [7] tadqiqotida bir yo‘lli temir yo‘l uchastkalarida poyezdlar harakatini optimal
rejalashtirish masalasi ko‘rib chiqilgan. Mualliflar poyezdlar kesishish jarayonini samarali
tashkil etish va kechikishlarni kamaytirish uchun matematik model taklif etganlar. Natijada
ushbu yondashuv uchastkaning o‘tkazuvchanlik qobiliyatini oshirishga xizmat qilishi asoslab
berilgan. International Union of Railways (UIC) [8] tomonidan ishlab chigilgan
UIC Code 406 hujjatida temir yo°l uchastkalarining o‘tkazuvchanlik qobiliyatini baholash va
oshirish usullari bayon etilgan. Unda infratuzilma elementlari, jumladan razyezdlar va yo‘l
uchastkalarining yuklanish darajasini aniqlash bo‘yicha metodik yondashuvlar keltirilgan. Ushbu
metodika temir yo‘l tizimining real o‘tkazuvchanligini aniqlash va uni oshirish bo‘yicha muhim
amaliy asos bo‘lib xizmat qiladi. Pachl J. [9] tomonidan yozilgan “Railway Operation and
Control” asarida temir yo‘l harakatini tashkil etish va boshqarishning nazariy hamda amaliy
asoslari yoritilgan. Unda stansiyalar, razyezdlar va signalizatsiya tizimlarining harakat
samaradorligiga ta’siri batafsil tahlil qilingan. Ushbu manba temir yo‘l infratuzilmasi
parametrlarini aniqlash va o‘tkazuvchanlik qobiliyatini oshirish bo‘yicha muhim nazariy asos
bo‘lib xizmat qiladi. Szpigel B. [10] tadgiqotida bir yo‘lli temir yo‘l uchastkalarida poyezdlar
harakatini optimal rejalashtirish masalasi ko‘rib chiqilgan. Muallif poyezdlar kesishish
jarayonini matematik modellashtirish asosida tahlil qilib, samarali jadval tuzish usullarini taklif
etgan. Ushbu yondashuv poyezdlar harakatini muvofiqlashtirish va uchastkaning
o‘tkazuvchanlik qobiliyatini oshirishga xizmat qilishi asoslab berilgan.

Yuqorida ko‘rib chiqilgan texnik yechimlarlar temir yo‘l infratuzilmasini
takomillashtirish orqali o‘tkazuvchanlik qobiliyatini oshirishda muhim ahamiyatga ega. Biroq
ushbu yondashuvlarda poyezdlar harakati jarayonining tashkiliy jihatlari yetarli darajada
inobatga olinmagan. Xususan, poyezdlar harakati grafiklarini optimallashtirish va tezlikni
moslashtirish kabi omillar bilan bog‘liq masalalar chuqur tahlil qilinmagan. Shuningdek, harakat
jarayonida yuzaga keladigan kechikishlar va ularning o‘zaro ta’siri kompleks tarzda hisobga
olinmagan. Natijada bu yondashuvlar infratuzilma imkoniyatlarini oshirishga xizmat qilsa-da,
umumiy harakat samaradorligini to‘liq ta’minlab bera olmaydi.

Mazkur maqolada bir yo‘lli temir yo‘l uchastkalarida poyezdlarni to‘xtamasdan kesishish
orqali o‘tkazuvchanlik qobiliyatini oshirish masalasi ko‘rib chiqiladi. Unda razyezdlarning
zarurly uzunligini aniqlash bo‘yicha hisobiy yondashuv taklif etiladi. Natijada ushbu yechim
orqgali uchastkaning o‘tkazuvchanlik qobiliyatini oshirish va poyezdlar harakat samaradorligini
yaxshilash imkoniyati asoslab beriladi.

Tadqiqot metodologiyasi

Mazkur tadqiqotda bir yo‘lli temir yo‘l uchastkalarida poyezdlar kesishish jarayonini
tahlil qilish va ularni to‘xtamasdan tashkil etish imkoniyatlarini aniqlash maqgsadida nazariy va
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hisobiy usullardan foydalanildi. Tadqiqot jarayonida poyezdlar harakati parametrlari, ularning
tezligi, uzunligi hamda kesishish vaqt farqi asosiy omillar sifatida qabul gilindi.

Hisoblashlar mavjud metodik yondashuvlarga asoslangan holda bajarilib, razyezd
uzunligini aniqlash uchun matematik bog‘lanishlar ishlab chiqildi. Shuningdek, turli harakat
sharoitlari uchun poyezdlarning kesishish jarayoni modellashtirildi va poyezdlarning
raxyezddagi optimal harakatini tashkil etishga xizmat qiladi.

Razyezdda poyezdlarni o‘zaro kesishtirish texnologiyasi

Bir yo‘lli temir yo‘l uchastkalarida poyezdlarni kesishtirish va quvib o‘tish uchun
razyezdlar loyihalanadi. Qabul-jo‘natish yo‘llarining joylashuviga ko‘ra razyezdlar bo‘ylama (bir
tomonlama va garama-qarshi tomonlama) (1-a va b rasmlar), yarim bo‘ylama va ko‘ndalang
turlarga bo‘linadi (2-a va b rasmlar). Razyezd turini aniqlashda temir yo‘l liniyasining
kategoriyasi, harakat miqdori, loyihalash uchun ajratilgan stansiya maydonining uzunligi, yon
yo‘llarining rejasi va profili hisobga olinadi.

Bo‘ylama turdagi razyezdlar avtoblokirovka va dispetcherlik markazlashtirilgan
boshqaruvi sharoitida eng samarali hisoblanadi. Bo‘ylama turdagi razyezdlarni loyihalash uchun
2000-2450 m uzunlikdagi maydoncha talab etiladi.

Qabul-jo‘natish yo‘llari bo‘ylama bir tomonlama joylashtirilgan razyezd sxemasi (la-
rasm) yaqin yillarda ikkinchi asosiy yo‘l qurilishi rejalashtirilgan liniyalarda qo‘llash uchun eng
magsadga muvofiq va asosiy hisoblanadi. Bunday sxema poyezdlar kesishish intervalini
kamaytirish va uchastkalar uzunligini qisqartirish hisobiga yondosh uchastkalarning
o‘tkazuvchanlik qobiliyatini oshirish imkonini beradi.

a
Ly
 Juf i Toq j
——— H " -

1-rasm. Bo‘ylama turdagi razyezdlar sxemasi: a — yo‘llari bir tomonlama joylashgan; b — yo‘llari
garama-qarshi joylashgan; Lst — stansiya maydonchasining uzunligi; YB — yo‘lovchi binosi

Qabul-jo‘natish yo‘llari bo‘ylama qarama-qarshi tomonlarda joylashtirilgan razyezdlar
(1b-rasm) ko‘p miqdordagi yo‘lovchi poyezdlar yuk poyezdlarini quvib o‘tgan holda
o‘tkaziladigan sharoitlarda yoki qabul-jo‘natish yo‘llaridan biri uchastkaning bosh nishabligiga
yaqin joylashgan holatlarda quriladi. Shuningdek bunday razyezdlar bosh yo‘lning har ikkala
tomonida yuk ortish-tushirish maydonchalarini joylashtirish zarur bo‘lgan holatlarda ham
loyihalanadi
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Agar maydoncha uzunligi cheklangan bo‘lsa (1600-1800 m), yarim bo‘ylama turdagi
razyezdlar quriladi (2a-rasm). Ular bo‘ylama turdagi razyezdlardan qabul-jo‘natish yo‘llarining
asosly yo‘l bo‘ylab siljishi bilan farqlanadi. Yo‘llarning siljish miqdori stansiya
maydonchasining uzunligiga qarab turlicha bo‘lishi mumkin, biroq kamida 450-500 m
uzunlikdagi yo‘lovchi poezdni foydali uzunlik doirasida, yo‘lovchi binosi yonidagi asosiy yo‘lga
joylashtirish imkonini berishi lozim.

a
Ly
Toq
o o~ oo
y
b
Lst
- -
Juft : . .[“‘I
2 oo - : 11 T e Q0 g = e [ ! oo :
/ | T—— T 1=l — *+ —=+
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2-rasm. Yarim bo‘ylama va ko‘ndalang turdagi razyezdlar sxemasi: a — yo‘llarning yarim
bo‘ylama holatda joylashuvi; b — yo‘llarning ko‘ndalang holatda joylashuvi; Lst — stansiya
maydonchasining uzunligi; YB — yo‘lovchi binosi

Ko‘ndalang turdagi razyezdlar uchun 1100-1500 m uzunlikdagi stansiya maydonchasi
talab etiladi. Ularning asosiy afzalligi — maydoncha uzunligining kichik bo‘lishidir. (2b-rasm)
Kamchiligi esa — qarama-qarshi yo‘nalishlardan bir vaqtda poyezd gabul qilish sharoitlarining
yomonlashuvi hamda to‘xtamasdan kesishish holatiga o‘tishda yo‘l yotqizish uchun katta
xarajatlar talab qilinishidir.

Mazkur jarayonda poyezdlarning to‘xtashi, kutishi va qayta tezlanishi bilan bog‘liq
qo‘shimcha vaqt yo‘qotishlari yuzaga keladi. Natijada poyezdlar orasidagi interval ortib,
uchastkaning o‘tkazuvchanlik qobiliyati pasayadi. Aynigsa, harakat zichligi yuqori bo‘lgan bir
yo‘lli temir yo‘l uchastkalarida bu holat poyezdlar harakati grafigining buzilishiga ham sabab
bo‘lishi mumkin. Shu bois poyezdlarni to‘xtatmasdan kesishish texnologiyasini joriy etish
muhim ahamiyat kasb etadi. Mazkur texnologiya poyezdlar harakatining uzluksizligini
ta’minlash, vaqt yo‘qotishlarini kamaytirish hamda temir yo‘l uchastkasining o‘tkazuvchanlik
gobiliyatini oshirish imkonini beradi.
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3-rasm. Ikki qarama-qarshi yo‘nalishda harakatlanayotgan poyezdni razyezdda kesishtirish

Bundan tashqari, poyezdlarni to‘xtatmasdan kesishishni tashkil etish lokomotivlarning
yoqilg‘i va energiya sarfini kamaytirishga, harakat jadvalining barqarorligini oshirishga hamda
temir yo‘l infratuzilmasidan foydalanish samaradorligini yaxshilashga xizmat qiladi. Shu bilan
birga, poyezdlarning bekor turib qolish vaqtlarining qisqarishi yuk va yo‘lovchi tashish
jarayonining tezkorligini oshiradi. Natijjada temir yo‘l transportining texnik-iqtisodiy
ko‘rsatkichlari yaxshilanib, mavjud uchastkalarning qo‘shimcha kapital xarajatlarsiz samaraliroq
ishlashi ta’minlanadi.

Razyezdda poyezdlarni to‘xtatmasdan kesishtirish texnologiyasi

Poyezdlarni to‘xtamasdan kesishish texnologiyasi bir yo‘lli temir yo‘l uchastkalarida
qarama-qarshi yo‘nalishda harakatlanuvchi poyezdlarning razyezd hududida to‘xtamasdan
o‘zaro kesishishini ta’minlashga qaratilgan. Ushbu texnologiya razyezdlarning yetarli uzunlikda
loyihalanishi hamda poyezdlar harakati parametrlarini moslashtirish asosida amalga oshiriladi.

Mazkur texnologiyaning asosiy afzalligi poyezdlarning to‘xtash va qayta tezlanish
jarayonlarini bartaraf etish orqali harakatning uzluksizligini ta’minlashdan iborat.

S-rasm sxemasida juft yo’nalashdan gabul qilindan poyezd avval, toq yo‘nalishdan
kelayotgan poyezd keyin kelgan hol uchun poyezdlarning uchta holati ko‘rsatilgan:

5-rasmda poyezdlarni to‘xtamasdan kesishish jarayonining hisoblash sxemasi keltirilgan.
Rasmda kesishish jarayonining uchta asosiy bosqichi (a — boshlang‘ich holat, b — kesishish
jarayoni, ¢ — yakuniy holat) tasvirlangan.

a-holatda juft yo‘nalishdagi poyezd kesishish hisobiy o‘qidan o‘tadi, toq yo‘nalishdagi
poyezd esa hali kesishish uchastkasiga kirib kelmagan bo‘ladi. b-holatda poyezdlar kesishish
hududida harakatlanadi va ularning o‘zaro joylashuvi hisoblash uchun asosiy geometrik
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parametrlarni aniqlash imkonini beradi. c-holatda kesishish jarayoni yakunlanadi va poyezdlar
uchastkani tark etadi.

Rasmda keltirilgan L; va L. masofalar mos ravishda poyezdlarning ketma-ket holatlar
orasida bosib o‘tadigan yo‘lini ifodalaydi. Ly s va Li.wq kesishish o°qidan chiqish signallarigacha
bo‘lgan masofalarni, L,, esa poyezd uzunligini bildiradi. Ushbu parametrlar asosida
to‘xtamasdan kesishish uchastkasining zaruriy uzunligini aniqlash mumkin.

To‘xtamasdan kesishish uchastka uzunligini aniqlash uchun avvalo to‘xtamasdan
kesishish o‘qidan chiqish signallarigacha bo‘lgan masofalar: juft yo‘nalishda L va toq
yo‘nalishda Lj.wqg (5-rasm) hisoblanadi. Juft yo‘nalishdan kelayotgan poyezd kesishish hisobiy
o‘qidan o‘tadi, toq yo‘nalishdan kelayotgan poyezd esa hali kesishish uchastkasiga kirgan
bo‘lmaydi;

T'o*xtatmasdan kesishtirishning

Juft hisobiy o‘qi
v =
00 —— L
000
" L poy
7 ooy O N (N (P
oo ———1 i
L oo
poy
Li 2 L\
? Juft -
5 L-- .lﬂq
M T~ ———F1 e~
L L""‘j";" it L.':.rnq_ "030

-
]

5-rasm. Poyezdlarning to‘xtatmasdan kesishtirish uchun razyezdlarni hisoblash sxemasi:

a— l-holat; b — 2-bolat; ¢ — 3-holat; Ly, va Li.og— mos ravishda kesishish o‘qidan juft va toq
chiqish signallarigacha bo‘lgan masofalar; L,,, — poyezd uzunligi; L; — juft yo‘nalish poyezdi
birinchi holatdan ikkinchi holatga o‘tguncha bosib o‘tadigan masofa; L: — toq yo‘nalish poyezdi
ikkinchi holatdan uchinchi holatga o‘tguncha bosib o‘tadigan masofa

— Toq yo‘nalishdan gabul qilinayotgan poyezdning oxirgi vagoni kirish strelkasi chegara
qoziqchasidan o‘tib, izolyatsiyalamgan stikka yetadi va shu bilan peregonga yo‘lni bo‘shatadi.
Shu paytda juft yo‘nalishdan gabul gilingan poyezdning bosh qismi chiqish signalidan tormoz
yo‘li uzunligiga, shuningdek marshrutni o‘rnatish va signalni ochish uchun zarur bo‘lgan
qo‘shimcha masofaga teng masofada bo‘lishi kerak

— Toq yo‘nalish poyezdi kesishish o‘qidan o‘tadi.

Birinchi holatdan ikkinchi holatgacha bo‘lgan vaqt davomida juft yo‘nalish poyezdi L;:
(m) masofani bosib o‘tadi:
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L=L,,, —(L’z’”y +16,7-v,, -1, +l"j“ﬁj’ (D)
bunda L, — poyezd uzunligi;
viui— juft yo‘nalish poyezdining kesishish o‘qidan ikkinchi holatgacha bo‘lgan
tezligi;
tm — marshrutni o‘rnatish va signalni ochish vaqti (dispetcherlik markazlashtirilgan
boshgaruvida 0,1-0,2 daqiqa);
lijui—  juft yo‘nalishdan gabul qilingan poyezdning tormozlash yo‘li.
Sarf qilingan vagqt t| (daqiqa):

f, =0,06- 1 )

Vjufi

Ikkinchi va uchinchi holatlar orasidagi Lo masofani toq yo‘nalishdan gabul gilinayotgan
poyezd vk 1oq tezlikda quyidagi vaqt ichida bosib o‘tadi:

L
Lh.'uft_ o
L 06" 2 (3)

VkAmq Vk .toq

1, =0,06-

t1 va t2 vaqtlarining yig‘indisi poyezdlarning turlicha vaqtda yetib kelish miqdorini tashkil
etadi. Demak:

L, I
Lh.jt!fl _[ ;y +16,7- Viup Ly + lﬁ./%ﬁj Lh.juft - ;"y
At = : “4)
16,7-v,, 16,7-v;
Tenglamani L .. ga nisbatan yechgan holda, quyidagi tenglikni olamiz:

L _ Lpoy + (At + tm ) ' vjuﬁ ’ vk.toq + Zt.juﬁ ) vloq
h.juft

2 0,06+ (Vs + Vi 10y )

)

Xuddi shunday, poyezdlar turlicha vaqtda yaqinlashganida kesishish o‘qiga birinchi
bo‘lib toq yo‘nalishdan qabul qilinayotgan poyezd kelgan hol uchun kesishish o‘qidan toq
yo‘nalishdagi chiqish signaligacha bo‘lgan masofani Litq aniglash formulasini ham chiqarish
mumkin.

Yuqoridagi formulaning vjusi, Viswg Imjui parametrlarning o‘rniga mos holda vieg, Vijuss,
Im.1og qiymatlar kiritiladi.

Chiqish signallari orasidagi kesishish uchastkasining uzunligi quyidagicha aniqlash
mumkin:

Chiqish signallari orasidagi kesishish uchastkasining uzunligi quyidagicha aniqlash
mumkin:

L

‘uch

=L

‘h. juft

+ Lh.taq (6)
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Stansiyada kesishish uchastkasi ikki yo‘lli qo‘yilmani hosil giladi uning to‘liq uzunligi
esa bo‘g‘izlar uzunliklari qo‘shilganda quyidagicha ifodalanadi:

Lst = L + Lb.juft + Lb.taq (7)

‘uch

Ikki yo‘lli qo‘yilmaning uzunlikgi poyezdlarning yurish tezliklari giymatlariga hamda
birinchi bo‘lib qo‘yilmaga kirgan poyezd tezligini pasaytirishiga bog‘liq.

Poyezdlarni to‘xtatmasdan kesishtirish uchun razyezdning talab etiladigan uzunligini
hisoblab ko‘raylik:

Berilgan sharoitda, ya’ni poyezd uzunligi L,,,=1050m, juft yo‘nalishdan kirib kelayotdan
poyezd tezligi v;,#=25 km/soat, toq yo‘nalishdan gabul qilinib, asosiy yo‘ldan o’tib ketuvchi
poyezd tezligi vi,—40 km/soat, poyezdlarning yetib kelish vaqtlari farqi 4/=3 daqiga hamda
marshrutni o‘rnatish va signalni ochish vaqti #,=0,1 daqiqa deb gabul gilingan holda hisoblashlar
natijasida kesishish o‘qidan juft yo‘nalishdagi chiqish signaligacha bo‘lgan masofa L j,»~=1320
m, toq yo‘nalishdagi chiqish signaligacha bo‘lgan masofa L;,=1320 m ni tashkil etishi
aniqlandi. Shunga ko‘ra chiqish signallari orasidagi kesishish uchastkasining umumiy uzunligi
Lucr=2640 m ga teng bo‘lib, bo‘g‘izlar uzunliklari (har ikki tomondan 300-400 m) hisobga
olinganda, poyezdlarni to‘xtatmasdan kesishtirishni ta’minlash uchun razyezdning to‘liq uzunligi
taxminan 3300-3500 m bo‘lishi lozim.

Poyezdlarni to‘xtamasdan kesishtirish uchun razyezdlarni qayta qurish

Poyezdlarni to‘xtamasdan kesishish texnologiyasini joriy etish yangi temir yo‘l
liniyalarini loyihalash bosqichida ko‘zda tutilishi yoki mavjud razyezdlarni bosqichma-bosqich
qayta qurish orqali amalga oshirilishi mumkin.

To*xtatmasdan Kesishtirishning

hisobiy o*qi
| L.fl,juﬁ
a - -
=0 Juft H Toq =0
—_—— ! —————
= — = L
A 2 oo i 7 3 oo et 1 w4 p
s 9 5
L:‘r tog
[ |
b
=0 5 , =0
e — == Ea
LNI [sus] : I-m
A 2 4 o004 o ~oo09 7 3 oo = 1 aoy p
oo 204 R i . . e - S
000 § 5
L.fl.jnﬁ Lp‘:.mq
—~ — -

6-rasm. Poyezdlarni to‘xtamasdan kesish uchun ajratish punktlarining qayta qurish sxemalari:
Ly juiva Li.og— to‘xtamasdan kesishning hisobiy o‘qidan mos ravishda juft va toq yo‘nalishdagi
chiqish svetoforigacha bo‘lgan masofa; Ly — stansiya maydonining uzunligi
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Mavjud razyezdlarni gayta qurishda asosiy e’tibor to‘xtamasdan kesishish uchastkasining
joylashuviga qaratiladi. Ushbu uchastkaning joylashuvi razyezd maydonchasi o‘qi bilan
to‘xtamasdan kesishishning hisobiy o‘qining o‘zaro joylashuviga bog‘liq bo‘lib, bu omil
poyezdlarning xavfsiz va uzluksiz kesishishini ta’minlashda muhim ahamiyat kasb etadi.

Yangi temir yo°l liniyalarini loyihalashda esa to‘xtamasdan kesishish o‘qlari
poyezdlarning yurish vaqtiga oid tortuv hisoblari asosida hamda liniyaning talab etilgan
o‘tkazuvchanlik qobiliyatidan kelib chiqib aniqlanadi. Mazkur o‘qlar razyezdlar va oraliq
stansiyalar maydonchalari bilan o‘zaro bog‘liq holda joylashtiriladi.

6-rasmda poyezdlarni to‘xtamasdan kesishish uchun ajratish punktlarini gayta qurish
sxemalari keltirilgan. Ushbu sxemalarda to‘xtamasdan kesishishning hisobiy o‘qidan juft va toq
yo‘nalishlar bo‘yicha chiqish svetoforigacha bo‘lgan masofalar mos ravishda L juft va Ln.toq bilan
ifodalanadi, stansiya maydonining umumiy uzunligi esa Ls bilan belgilanadi.

Keltirilgan sxemalar razyezdlarni qayta qurishda kesishish uchastkalarining optimal
joylashuvini aniqlash, shuningdek poyezdlar harakati parametrlarini muvofiqlashtirish orqali
to‘xtamasdan kesishish texnologiyasini samarali joriy etish imkonini beradi.

Natijalar va muhokama

Ushbu texnologiyani real temir yo‘l uchastkasiga joriy etishning samaradorligini
baholash magsadida Buxoro-1 — Miskin bir yo‘lli temir yo‘l uchastkasi misolida tahlil amalga
oshirildi. Mazkur uchastka uzunligi 365 km ni tashkil etib, u bir nechta razyezd va oraliq
stansiyalar orqali ajratilgan.

7-rasmda ushbu uchastkada peregonlar uzunligi hamda poyezdlarning harakat vagqtlari
tagsimlanishi keltirilgan. Tahlil natijalari shuni ko‘rsatadiki, peregonlar uzunligining va harakat
vaqtlarining notekis tagsimlanishi poyezdlar kesishish jarayonida qo‘shimcha kutish vaqtlarining
yuzaga kelishiga olib keladi.

Shu bois ushbu uchastkada poyezdlarni to‘xtamasdan kesishish texnologiyasini joriy etish
orqali mavjud infratuzilmadan samaraliroq foydalanish hamda uchastkaning o‘tkazuvchanlik
qobiliyatini oshirish imkoniyati mavjud.

Bir yo‘lli temir yo‘l uchastkalarida o‘tkazuvchanlik qobiliyati, odatda, eng katta vaqt sarfi
talab qiluvchi peregon bilan aniqlanadi. Mazkur uchastkada aynan shu peregonlar umumiy
harakat jadvalining eng tig‘iz holatini tashkil etib, poyezdlar harakatining ritmikligini buzadi va
qo‘shimcha kutish vaqtlarining yuzaga kelishiga sabab bo‘ladi.

Natijada uchastkaning mavjud o‘tkazuvchanlik qobiliyati harakat vaqtlari notekisligi
bilan cheklanadi. Bu esa poyezdlar harakatini yanada zichlashtirish imkoniyatlarini pasaytiradi
hamda mavjud infratuzilmadan foydalanish samaradorligini to‘liq ta’minlamaydi.

Bundan tashqari, peregonlar bo‘yicha harakat vaqtlarining keskin farqlanishi poyezdlarni
razyezd va stansiyalarda uzoqroq kutib turishiga olib keladi. Bu holat nafagat uchastkaning
o‘tkazuvchanlik qobiliyatini cheklaydi, balki poyezdlar harakatining barqarorligiga ham salbiy
ta’sir ko‘rsatadi. Shu poyezdlarni to‘xtatmasdan kesishish texnologiyasini qo‘llash mavjud
infratuzilmadan samarali foydalanishning muhim omillaridan biri hisoblanadi.

Bir yo‘lli temir yo‘l uchastkasining mavjud o‘tkazuvchanlik qobiliyati quyidagicha
topiladi
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davr

bunda: ‘.- texnologik “okno” davomiyligi (aloga va SMB qurilmalari, yo‘l inshootlari va
boshqga qurilmalarni joriy ta’mirlash): 1 yo‘lli uchastkalar uchun #.,=60 daqiqa;
yo‘l inshootlari va boshqa qurilmalarning

elektrovozli tortuvda 0,93;

a,.- aloqa va SMB qurilmalari,
mustahkamlik koeffitsiyenti:
teplovozli tortuvda 0, 90;

grafik davri (uchastkaning o‘tkazish qobiliyatini chegaralaydigan peregon uchun
hisoblanadi), daqiqa,

(8) formuladagi Tu.» qiymatini poyezdlarni kesishtitish 4 ta sxemasidan eng minimali
tanlanadi va uning qiymati qabul qilinadi.

Mavjud sharoitda poyezdlarni kesishish jarayonining samaradorligini baholash
magsadida real temir yo‘l uchastkasi misolida kesishtirish sxemalari tahlil qilindi (8-rasm).
Tahlil jarayonida poyezdlarning razyezdga kirishi, kesishishi hamda peregonlar bo‘yicha
harakatlanish vagqtlari inobatga olindi. Shuningdek, mavjud texnologik sharoitda poyezdlarning
tezlanish va sekinlanish jarayonlari uchastkaning umumiy o‘tkazuvchanlik qobiliyatiga qanday
ta’sir ko‘rsatishi baholandi.

Hisoblashlarda mavjud holatdagi tezlanish va sekinlanish vagqtlarining qiymatlari mos
ravishda 3 va 2 daqiqa qilib gabul qilindi. Bundan tashqari, poyezdlarning kesishish nuqtasiga
bir vaqtda yetib kelmasligi hamda kesishish intervali qiymatlari ham mos ravishda 3 va 2 daqiqa
deb belgilandi. Mazkur parametrlar poyezdlar harakati xavfsizligini ta’minlash va mavjud
ekspluatatsion sharoitlarni real holatda aks ettirish magsadida tanlandi.

St/ / I-sxema \ /. St \ II-sxema \ \
®) <)
2, &, & Q,
2 N 2 S
g ,\? v F\?
St.J - \/ St'J . \ . \/
Tl T "+ T LT LV +T L Ckes), L+ T Thes |, ¢ "+ Tez
- . _ - T, _
L) J . o _ it J .
T, =t +t' +27,, +2¢t_, ,daqgiqa T,., =t +t' +2r, +2t ,daqgiqa
St. / III-sxema \ /. St \ IV-sxema \ \
<) e
2 o, 2. o,
Z. N) &, )
g ,\? g ,\?
St. St.; f
I : V )
Tbk l‘ l/ Tkes tj +Ttez+2'ﬁk Tkes tr +Ttez +Tsc 7'-bk t J
T - T o .
T =t +t +7,, +1,, +t, +t,,,daqiqa TV =t'+t +t,, +1,, +t,+t,,,daqgiqa

8-rasm. Bir yo‘lli uchastkalarda poyezdlarni razyezdlarda kesishish sxemalari
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Bir yo‘lli Buxoro-1 — Miskin temir yo‘l uchastkasida Turon — Miskin peregonining
harakatlanish vaqti eng katta bo‘lishiga qaramasdan, ushbu peregon blok-post orqali ikki qismga
ajratilgan. Natijada peregonning band bo‘lish vaqti qisqartirilgan hamda uchastkaning
o‘tkazuvchanlik qobiliyatini oshirishga erishilgan. Shu sababli mazkur peregon hisoblashlarda
eng og‘ir peregon sifatida qabul gilinmadi.

Bir yo‘lli Buxoro-1 — Miskin uchastkasining o‘tkazuvchanlik qobiliyatini baholashda eng
og‘ir peregon sifatida Xizirbobo — Jayxun peregoni tanlandi. Ushbu peregonda poyezdlar
harakatlanish vagqti, kesishish sharoitlari hamda mavjud texnologik parametrlar inobatga olingan
holda 4 ta turli sxema bo‘yicha hisoblash ishlari amalga oshirildi. Hisoblash natijalari asosida
turli kesishish sxemalarining uchastka o‘tkazuvchanlik qobiliyatiga ta’siri baholanib, olingan
natijalar 1-jadvalda keltirilgan.

1-jadval
Bir yo‘lli Buxoro-1 — Miskin uchastkaning chegaralaydigan peregoni uchun grafik davrini
hisoblash natijalari

T/r Texnohgﬂ? amallar, I sxema II sxema III sxema IV sxema
daqgiqa
1 Liuft 52 52 52 52
2 tog 52 52 52 52
3 tiez 3 3 3 3
4' tsek 2 2 2 2
5. ok 3 3 3 3
7 Taavr 114 114 114 114

1-jadval natijalaridan ko‘rinib turibdiki porezdlarni bir yo‘lli peregonda kesishtirishning
minimal davomiylik davri barcha sxemalar bo‘yicha bir xil, Tu.»=114 daqiqani tashkil etdi
Endi mavjud o‘tkazuvchanlik qobiliyatini hisoblaymiz:
(1440-60)-0,93

st _ — =11,26 ~11 juft poyezd.

Poyezdlarni to‘xtatmasdan kesishtirishda esa tezlikning pasayishi hisobiga 1 daqiqa
qo‘shimcha vaqt qabul gilamiz va o‘tkazuvchanlik qobiliyatini hisoblaymiz:

At _ (1440-60)-0,93

=12,23 ~12 juft poyezd.
mav 105 J p y

Olingan natijalar shuni ko‘rsatadiki, poyezdlarni to‘xtamasdan kesishish texnologiyasini
joriy etish orqali uchastkaning o‘tkazuvchanlik qobiliyati sezilarli darajada oshadi. Xususan,
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mavjud sharoitda o‘tkazuvchanlik qobiliyati 11 juft poyezdni tashkil etgan bo‘lsa, taklif etilgan
texnologiya asosida bu ko‘rsatkich 12 juft poyezdgacha oshadi.

Bu esa o‘tkazuvchanlik qobiliyatining qariyb 10 foizga ortishini anglatadi. Natijada
poyezdlar harakatining uzluksizligi ta’minlanadi, kutish vaqtlarining qisqarishi kuzatiladi hamda
temir yo‘l uchastkasidan foydalanish samaradorligi oshadi.

Xulosa

Mazkur tadqiqotda bir yo‘lli temir yo‘l uchastkalarida poyezdlar harakatini tashkil
etishning samaradorligini  oshirish maqsadida poyezdlarni to‘xtamasdan  kesishish
texnologiyasini joriy etishning nazariy va amaliy jihatlari o‘rganildi. Tadqiqot davomida
razyezdlarning zaruriy uzunligini aniqlash bo‘yicha hisobiy yondashuv ishlab chiqilib, poyezd
uzunligi, yon yo‘lga kirish tezligi, asosiy yo‘ldan o‘tish tezligi, tormoz yo‘li uzunligi hamda
poyezdlarning kesishish nuqtasiga yetib kelishidagi vaqt farqi kabi asosiy ekspluatatsion omillar
kompleks tarzda hisobga olindi.

Shuningdek, poyezdlarni to‘xtamasdan kesishish jarayonining sxematik modeli ishlab
chiqilib, kesishish uchastkalarining joylashuvi va ularning geometrik parametrlariga qo‘yiladigan
talablar asoslandi. Mavjud razyezdlarni qayta qurish sxemalari tahlil qilinib, to‘xtamasdan
kesishish texnologiyasini amaliyotga joriy etishning konstruktiv yechimlari taklif etildi.

Buxoro-1 — Miskin temir yo‘l uchastkasi misolida olib borilgan tahlillar peregonlar
uzunligi va poyezdlar harakat vaqtlari notekis tagsimlanganligini ko‘rsatdi. Ushbu holat
poyezdlar kesishish jarayonida qo‘shimcha kutish vagqtlarining yuzaga kelishiga va natijada
uchastkaning o‘tkazuvchanlik qobiliyatining cheklanishiga olib keladi. Mavjud sharoitda
uchastkaning o‘tkazuvchanlik qobiliyati 11 juft poyezdni tashkil etishi aniglandi.

Taklif etilgan poyezdlarni to‘xtamasdan kesishish texnologiyasini joriy etish natijasida
kesishish jarayonidagi ortiqcha to‘xtashlar bartaraf etilib, poyezdlar harakatining uzluksizligi
ta’minlanadi. Hisoblash natijalariga ko‘ra, ushbu texnologiyani qo‘llash orqali uchastkaning
o‘tkazuvchanlik qobiliyati 12 juft poyezdgacha oshadi, bu esa taxminan 10 foiz o‘sishni tashkil
etadi.

Bundan tashqari, mazkur texnologiyani joriy etish lokomotivlarning yoqilg‘i yoki
elektroenergiya sarfini kamaytirish, harakat tarkibining eskirish darajasini pasaytirish hamda
yuklarni yetkazib berish muddatlarini gisqartirish imkonini beradi. Shu bilan birga, razyezdlarni
optimal uzunlikda loyihalash yoki qayta qurish orqali mavjud infratuzilma sharoitida katta
kapital qo‘yilmalarsiz ham samaradorlikka erishish mumkinligi asoslab berildi.

Olingan natijalar bir yo‘lli temir yo‘l uchastkalarida harakatni tashkil etishni
takomillashtirish, kesishish jarayonlarini optimallashtirish hamda ularning o‘tkazuvchanlik
qobiliyatini oshirish bo‘yicha amaliy tavsiyalar ishlab chiqishda muhim ahamiyatga ega.
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Avtotransport vositalarining ekspluatatsiya samaradorligi va harakat
xavfsizligini taminlashda shina ichki bosimi va haroratini doimiy nazorat qilish
muhim hisoblanadi. Ushbu parametrlarning meyordan chetga chiqishi
shinalarning tez yeyilishi, yoqilgi sarfi ortishi va avariya xavfini oshiradi. Shu
sababli Tire Pressure Monitoring System (TPMS) va KODA kabi intellektual
monitoring tizimlari dolzarb hisoblanadi. Bu tizimlar sensorlar yordamida
shinalar holati boyicha malumotlarni real vaqt rejimida yigish va tahlil qilish
imkoniyatini beradi. Natijada transport vositalarining ekspluatatsiya
samaradorligi oshadi, texnik xizmat xarajatlari kamayadi va harakat xavfsizligi
yaxshilanadi.

shina ichki bosimi, shina harorati, intellektual tizimlar, transport xavfsizligi,

real vaqt monitoringi, TPMS, KODA.

IOPEKTUBHOCTDb UHTEJUIEKTYAJIBHBIX CUCTEM KOHTPOJIA
BHYTPEHHET' O JABJIEHUSA U TEMIIEPATYPbI LIMH TPAHCIIOPTHBIX

CPE/JCTB

KymabekoB Atabexk baxTbi0ail yiabl

Marwuctp, TamkeHTCKUI TOCyAapCTBEHHBIM TPAHCIIOPTHBIA YHUBEPCUTET

KOcynoB YMuaoek boaraeBuu

DSc., nonenr, TamkeHTCKHI rocyJapCTBEHHBIM TPAHCIIOPTHBIN YHUBEPCUTET

AHHOTAIIMA:

[TocTostHHBIN KOHTPOJIbL BHYTPEHHETO JABICHUS M TEMIEepaTypbl IIHMH UTPaeT
BaXHYIO pOJIb B OO0ECIEUEeHUH OKCIUTyaTallMOHHOW H(PQPEKTUBHOCTH U
0€30IIaCHOCTH JIBM)KEHHUSI aBTOTPAHCIIOPTHBIX cpelncTB. OTKIOHEHHE ITHX
napaMeTpoB OT HOPMBI TPUBOIUT K TPESKICBPEMEHHOMY H3HOCY WIHH,
YBEJIMYEHHUIO PacXoa TOIUIMBA U MOBBILICHUIO PUCKA aBapuil. B cBs3u ¢ 3 TUM
aKTyaJbHBIMH SIBIISIOTCS MHTEIJICKTYAIbHBIE CUCTEMbl MOHHUTOPHUHTA, TAaKHe
kak TPMS (Tire Pressure Monitoring System) u KODA. Dtu cucremsl
MIO3BOJISIOT B PEXKUME PEATBHOTO BPEeMEHH COOMpaTh M aHATM3UPOBATh TaHHBIC
O COCTOSHMU IIMH C TOMOUIbI0 JaTYMKOB. B pe3yinbrare mnoBbIIIaeTCS
3¢ (EeKTUBHOCTB HKCIUTyaTallui TPAHCTIOPTHBIX CPEJICTB, CHIKAIOTCS 3aTPaThI
Ha TEXHMYECKOE OOCIIy)KHBAaHUE M YJIydlIaeTcss 0e30HmacHOCTb JOPOKHOTO
JIBYDKEHUS.
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Kirouesbie BHYTpPEHHEE JaBJieHHE B IIMHAX, TeMIleparypa ULIMH, WHTEJUIEKTyallbHbIE
c10Ba: CHCTEMBI, TPAHCIIOPTHAasi 0e30MacHOCTh, MOHUTOPHHT B PEaJbHOM BpPEMEHH,
TPMS, KODA.

THE EFFICIENCY OF INTELLIGENT SYSTEMS FOR MONITORING INTERNAL
TIRE PRESSURE AND TEMPERATURE IN VEHICLES

Jumabekov Atabek Bakhtibay
Master’s student, Tashkent State Transport University

Yusupov Umidbek Boltayevich
DSc., Associate Professor, Tashkent State Transport University

Annotation: Continuous monitoring of internal tire pressure and temperature is essential for
ensuring the operational efficiency and driving safety of motor vehicles.
Deviations in these parameters lead to rapid tire wear, increased fuel
consumption, and a higher risk of accidents. Consequently, intelligent
monitoring systems such as TPMS (Tire Pressure Monitoring System) and
KODA have become highly relevant. These systems enable the collection and
analysis of real-time data on tire conditions using specialized sensors. As a
result, vehicle operational efficiency is enhanced, maintenance costs are
reduced, and overall road safety is significantly improved.

Keywords: internal tire pressure, tire temperature, intelligent systems, transport safety,

real-time monitoring, TPMS, KODA.

Transport vositalarining harakat xavfsizligi koplab omillarga bogliq bolib, ular orasida
shinalarning texnik holati, xususan, ichki bosim va harorat muhim ahamiyat kasb etadi. Shina ichki
bosimi va haroratining meyoriy qiymatlardan chetga chiqishi protektorning tez yeyilishiga, texnik
xizmat xarajatlarining ortishiga, transport vositasining barqaror ishlashiga salbiy tasir korsatishga
hamda yoqilgi samaradorligining pasayishiga olib keladi. Bundan tashqgari, bunday holatlar yol-
transport hodisalari yuzaga kelish ehtimolini ham oshiradi.

Shu sababli zamonaviy avtotransport vositalarida shinalarning holatini doimiy ravishda
monitoring qilish va real vaqt rejimida kuzatish dolzarb masalalardan biri hisoblanadi. Ananaviy
usullar, yani vizual tekshiruv yoki davriy olchashlar, shina parametrlaridagi ozgarishlarni operativ
aniqlash imkonini bermaydi. Natijada meyoriy qiymatlardan ogishlar kech aniqlanadi va bu
transport vositalarining texnik holatiga salbiy tasir korsatadi.

Mazkur muammoni hal etishda intellektual monitoring tizimlaridan foydalanish samarali
yechim hisoblanadi. Bunday tizimlar yordamida shinalarning ichki bosimi va harorati uzluksiz
ravishda nazorat qilinadi hamda olingan malumotlar real vaqt rejimida qayta ishlanadi. Natijada
transport vositalarining xavfsizligi oshadi, texnik xizmat korsatish xarajatlari kamayadi va yoqilgi
sarfi optimallashtiriladi.

Tadgqiqot. Hozirgi kunda shina holatini monitoring qilish uchun turli intellektual tizimlar
ishlab chiqilgan bolib, ularga TPMS va KODA tizimlari kiradi. Mazkur tizimlar shinalarga
ornatilgan sensorlar yordamida ichki bosim va haroratni doimiy ravishda olchaydi hamda
malumotlarni markaziy boshqaruv blokiga uzatadi.

TPMS tizimi asosan yengil avtomobillarda qollanilib, shina bosimi va haroratining
meyoriy qiymatlardan ogishini aniqlagan holda haydovchini ogohlantiradi. KODA tizimi esa yirik
transport vositalari uchun moljallangan bolib, u nafaqat shinalar parametrlarini, balki boshqa
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muhim texnik korsatkichlarni ham kompleks tarzda nazorat qiladi. SKF Tire Monitoring System
sanoatda qo'llaniladigan TPMS turiga kirib, uning nazariy nazariy va ilmiy asoslari TPMS hamda
intellektual shinalar monitoring tizimlari bo'yicha tadqiqotlarda keng yoritilgan (1-rasm).

LF FOOLLASHTIRGICH (X3)
95800-1H002

1- =
ECU (Elektron Boshqgaruv
Bloki) (X1)

95800-1H001

G’ILDIRAK DATCHIGI (X4)
KLAPAN : 52933-2L.000
GAYKA : 52934-2L000
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(> Datchik
Yig’'masi

1-rasm. Shinalardagi havo bosimini nazorat qilish tizimi (TPMS)

Umuman olganda, shina monitoring tizimlari transport sohasida ikki asosiy yonalishda
muhim ahamiyatga ega. Birinchidan, ular xavfsizlikni taminlaydi, yani bosim va haroratning
meyoriy qiymatlardan ogishini tezkor aniqlab, haydovchini ogohlantiradi va yol-transport
hodisalarining oldini olishga xizmat qiladi. Ikkinchidan, ular ekspluatatsiya samaradorligini
oshiradi, chunki real vaqt monitoringi shinalarning xizmat muddatini uzaytiradi, texnik xizmat
xarajatlarini kamaytiradi hamda yoqilgi sarfini optimallashtiradi (2-rasm).

SHINA BOSIMI VA YOQILG'I SARFI l

2-rasm. Shina ichki bosimining kamayishi, shina qizishiga va yoqilg‘i sarfining oshishiga olib
keladi.
Shuningdek, ushbu tizimlar orqali yigilgan malumotlar transport vositalarining ishlash

jarayonini tahlil qilish, texnik holatini baholash va kelgusidagi nosozliklarni oldini olish imkonini
beradi.
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Ilmiy tadqiqotlar shuni korsatadiki, shina holatini monitoring qilish tizimlaridan
foydalanish transport vositalarining ekspluatatsiya samaradorligini sezilarli darajada oshiradi.
Xususan, TPMS tizimi bilan jihozlangan avtomobillarda shina bosimining meyoriy qiymatlardan
ogishi aniqlanganda, haydovchiga tezkor ogohlantirish beriladi va zarur choralarni oz vaqtida
korish imkoniyati yaratiladi.

Shu bilan birga, KODA intellektual tizimi yirik transport vositalarida shinalar holatini
uzluksiz nazorat qilish orqali texnik xizmat korsatish jarayonlarini optimallashtirish hamda
avariyaviy holatlarning oldini olishga xizmat qiladi. SKF Tire Monitoring System esa yuk va
sanoat transportida gollanilib, shinalarning ichki bosimi va haroratini real vaqt rejimida kuzatish
imkonini beradi, natijada texnik xizmat xarajatlari kamayadi.

Shina ichki bosimi va haroratini monitoring qilish tizimlarining samaradorligini
baholashda quyidagi asosiy parametrlar muhim hisoblanadi: sensorlarning olchash aniqligi;
malumotlarni uzatish tezligi; tizimning ishonchliligi; real vaqt rejimida ogohlantirish berish
gobiliyati.

Bundan tashqari, tizimlarning transport vositasining boshqa avtomatlashtirilgan boshqaruv
tizimlari bilan integratsiyasi va mosligi ham muhim ilmiy ahamiyatga ega. Masalan, KODA tizimi
CAN-shina orqali avtomobilning boshqa tizimlari bilan uzviy ishlaydi, bu esa transport
vositasining texmk holatini kompleks baholash imkonini beradl 3 rasm)

’L ‘l“- -

3- rasm. KODA tizimi o’rnatilgan avtomobil
Mazkur tadqiqotda obyekt sifatida avtotransport vositalaridagi shinalar holati va ularni
monitoring qilish tizimlari tanlangan. Tadqiqot predmeti esa shina ichki bosimi va haroratini
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doimiy nazorat qilishda intellektual tizimlarning samaradorligi hamda ularning transport
xavfsizligiga tasirini organishdan iborat.

Tadqiqotning asosiy maqgsadi — transport vositalarining ekspluatatsiya samaradorligini
oshirish va harakat xavfsizligini taminlashda intellektual monitoring tizimlarining rolini ilmiy
asoslashdir. Ushbu magsadga erishish uchun quyidagi vazifalar belgilandi:

1. Shina ichki bosimi va haroratining transport xavfsizligidagi ahamiyatini aniqlash;

2. TPMS va KODA tizimlarining ishlash prinsiplari hamda texnik xususiyatlarini
tahlil qilish;

3. Real vaqt monitoringi asosida shinalar holatini kuzatish va malumotlarni tahlil
qilish imkoniyatlarini organish;

4. Intellektual tizimlarning transport xavfsizligi va ekspluatatsiya samaradorligiga
tasirini baholash;

5. Texnik xizmat xarajatlarini kamaytirish va yoqilgi sarfini optimallashtirish boyicha

ilmiy asoslangan tavsiyalar ishlab chiqish.

Shina monitoring tizimlarining ilmiy asoslarini organish va ularning samaradorligini tahlil
qilish transport xavfsizligini oshirish bilan bir qatorda iqtisodiy samaradorlikni taminlashga ham
xizmat qiladi. Shu bilan birga, intellektual tizimlarning jadal rivojlanishi va zamonaviy
texnologiyalarni joriy etish transport sohasida innovatsion yechimlarni keng qollash imkonini
bermoqda.

Hozirgi kunda transport vositalarida intellektual monitoring tizimlarining qollanilishi jadal
suratlarda rivojlanmoqda. TPMS tizimi asosan yengil avtomobillarda keng qollanilsa, KODA
tizimi yirik transport texnikasida samarali ishlatiladi. Ushbu tizimlar sensorlar, markaziy
boshqaruv moduli, malumot uzatish kanallari va dasturiy taminotdan iborat bolib, ularning
kompleks integratsiyasi transport vositalarining texnik holatini aniq va ishonchli baholash
imkonini beradi.

Umuman olganda, shina monitoring tizimlarining samaradorligi olchov aniqligi, signal
uzatish tezligi, tizim ishonchliligi va ogohlantirish tezkorligi kabi mezonlar orqali baholanadi. Shu
bilan birga, tizimlarning boshqa boshqaruv tizimlari bilan integratsiyalashuvi ham umumiy
samaradorlikka sezilarli tasir korsatadi.

Tadqiqot natijalari va ularning tahlili. Tizimlarning samaradorligini isbotlash uchun
yuk transporti vositasida (masalan, MAN yoki ISUZU) 1 yillik monitoring tajribasi otkazildi.
Nazorat guruhi sifatida TPMS ornatilmagan transport vosiralari olindi.

Eksperiment davomida shina bosimining nominal qiymatdan (8.5 bar) pastlashi yoqilgi
sarfini qanday ozgartirishi aniqlandi:

1-jadval
Bosim o’zgarishining yoqilgi sarfiga tasiri
Shina bosimi (bar) Nominaldan farqi (%) |Yoqilg'i sarfi ortishi (%)
8.5 0% (Me'yor) 0%
7.5 -12% +2.5%
6.5 -24% +5.8%
5.5 -35% +11.2%

Harorat monitoringi va xavfsizlik. Intellektual tizim yordamida shina haroratining yuklama
va harakat tezligiga bogligligi tahlil qilindi. Tajriba shuni korsatdiki, bosim meyordan past
bolganda, shina ichki harorati 90°C dan yuqoriga tez kotariladi, bu esa protektor gatlamining
ajralishiga (delamination) sabab bo'ladi.

O'tkazilgan tahlillar natijasida, TPMS tizimini qollash orqali shinalarning xizmat muddati
ortacha 10 — 20% ga uzayish kuzatildi. Real vaqt rejimida shina haroratini nazorat qilish hisobiga
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portlash xavfi 85% ga kamayishi aniglandi. Bundan tashqgari, KODA tizimi orqali ma'lumotlarni
masofadan kuzatish dispetcherlik xizmati xarajatlarini 10% ga optimallashtiradi (4-rasm).

ME’YORIY  ORTIQCHA YETARSIZ

4-rasm. Shina bosimining yeyilishga bog’ligligi

Xulosa. O‘tkazilgan ilmiy-tadqiqotlar tahlili va eksperimental o‘rganishlar natijasida
quyidagi yakuniy xulosalarga kelindi:

1. Harakat xavfsizligini ta’minlash: Intellektual monitoring tizimlari (TPMS, KODA)
shina ichki bosimi va haroratini real vaqt rejimida nazorat qilish orqali kutilmagan nosozliklarni
oldindan aniqlash imkonini beradi. Eksperiment natijalari shuni ko‘rsatdiki, harorat nazoratining
avtomatlashtirilgan tarzda yo‘lga qo‘yilishi shina karkasining qizib ketishi natijasida yuzaga
keladigan portlash xavfini 85% ga kamaytiradi.

2. Ekspluatatsiya va yoqilg‘i samaradorligi: Shina bosimining nominal qiymatdan
(8.5 bar) past bo‘lishi g‘ildirakning dumalashga qarshiligini oshirib, yoqilg‘i sarfini sezilarli
darajada ko‘paytiradi. Tajribada bosimning 35% ga kamayishi yoqilg‘i sarfini 11.2% gacha
orttirishi va protektorning muddatidan oldin yeyilishiga olib kelishi ilmiy jihatdan isbotlandi.

3. Igtisodiy va ekologik foyda: Intellektual tizimlarni joriy etish orqali shinalarning
xizmat muddati o‘rtacha 15-20% ga uzayishi aniqlandi. Bu nafaqat transport korxonalarining
texnik xizmat xarajatlarini 10% ga qisqartiradi, balki foydalanilgan shinalar chiqindisini
kamaytirish orqali atrof-muhitga salbiy ta’sirni ham cheklaydi.

4. Ragamli integratsiya istigbollari: KODA tizimi misolida zamonaviy intellektual
tizimlarning CAN-shina orqali transport vositasining umumiy boshqaruv blokiga
integratsiyalashuvi  "aqlli  transport" (Intelligent Transport Systems) konsepsiyasini
rivojlantirishda asosiy poydevor bo‘lib xizmat qiladi. Ma’lumotlarning bulutli texnologiyalar
orqali dispetcherlik markaziga uzatilishi avtoparklar faoliyatini masofadan turib optimallashtirish
imkonini beradi.
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Magolada inshootni grunt bilan ko 'mish usuli va ketma-ketligi, tabiiy va
sun’iy shibbalash, gruntning fizik-mexanik xususiyatlari, gruntning tasodifiy
yoki muntazam silkinishlari; 0‘z og‘irligi ta’sirida devorning cho‘kishi va
siljishi, grunt bosimi, tutash inshootlar turiga bog*lig bo‘lgan to‘siq yuzasiga
gruntning faol gorizontal seysmik bosimining teng ta’sir etuvchisini aniglash
usullari ko‘rib chiqiladi. “Turli usullarda gruntning gorizontal seysmik
bosimining teng ta’sir etuvchisi jadvali Kkeltirilgan. Taklif etilgan
formulalarni tahlil gilish natijasida shunday xulosaga kelish mumkinki,
ko‘prik tayanchlariga tushadigan gruntning teng ta’sir etuvchi seysmik
gorizontal bosimi giymatini Krasin-Napetvaridze formulalari bo‘yicha gabul
gilish lozim, chunki ular seysmik ta’sirlarni va aynigsa 4 ta seysmik
parametrni hisobga oluvchi N.A. Krasin formulasini yaxshirog hisobga oladi.

grunt bosimi, seysmiklik koeffitsiyenti, gidrotexnik inshootlar, dinamiklik
koeffitsiyenti, ustun davr, statik bosim.
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AHHOTAUMA B cmamve paccmampusaiomcs cnocodwvl onpeoeieHus: pasHooelucmayouel
AKMUBHO20 ~ 20PU3OHMANBLHO20 — CEUCMUYECKO20 OdGNeHUsi 2pyHmda Ha
02padicoarowylo  N0BEPXHOCMb,  KOMOpAs  3asucum om  cnocoba u
noC1e008ameNbHOCMU 3ACLINKY 2PYHMA, eCIeCmME8EeHHO20 U UCKYCCMBEHHO20
mpamoosanus, UIUKO-MEeXAHUUECKUX CBOUCME 2SPYHMA, CAVHAUHbIX UIU
CUCEMAMUYECKUX COMPACEHUI PYHMA; 0CAOOK U NepeMeujeHUll CeHKU Noo
Oeticmeuem coOCMBEHHO20 6ecd, OAGNeHUsi 2PYHMA, MUuna CONpPA#CEHHbIX
coopyacenutl. Ilpusedena madauya *“Pagnooeiicmeyowas opu3oHmaibHO20
celicMu4ecko20  0aeleHus 2pyHma no  pasiuynsim — cnocobam™. Ilo
NPOBEOCHHOMY AHANU3ZY NPEOIAcAeMbIX YOPMYI MOINCHO COeNamMb 8bl800, YMO
BENUYUHY DABHOOEUCMBYIOWel CeUCMUUecKo20 20pPU30HMAIbHO20 0a6leHUs
2PYHMA HA YCmou MOCmog ciedyem npunumams no gopmyram Kpacuma —
Hanemsapuose, mak kaxk onu iyuuie yuumoi8aiom ceucmuyeckue 6030euUcmeus
u 6 ocobennocmu gopmyna H. A. Kpacuna, yuumuiearowas 4 ceiicmuueckux

napamempa.
KialoueBble Oasnenue epynma, roagguyuenm ceticmuunHocmu, 2uOpomexHuueckue
cJioBa coopyoiceHusl, Koduyuenm OuHamMuyHoCcmu, npeobaadaowull nepuoo,

cmamuyeckoe 0aeleHue.

DETERMINATION OF ACTIVE GROUND PRESSURE ON
STRUCTURES DURING SEISMIC IMPACT

Rakhmanov Usarkul
Acting Professor of the Department of "Bridges and Tunnels™ at Tashkent State Transport
University
usarkul1953@gmail.com

Ismailova Gulchekhra Bakidjanovna
senior lecturer of the "Bridges and Tunnels™ department of the Tashkent State Transport
University
8299539@inbox.ru

Abstract: This article examines methods for determining the equivalent active horizontal
seismic pressure of soil on the enclosing surface, which depends on the method
and sequence of soil filling, natural and artificial compaction, physical and
mechanical properties of the soil, accidental or systematic shaking of the soil;
settlement and movement of the wall under the action of its own weight, soil
pressure, and the type of adjacent structures. The table "Equivalent horizontal
seismic pressure of the soil by various methods™ is provided. Based on the
analysis of the proposed formulas, it can be concluded that the value of the
equivalent seismic horizontal pressure of the soil on bridge piers should be
taken according to the Krasin-Napetvaridze formulas, as they better account
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for seismic impacts and especially N. A. Krasin's formula, which accounts for
4 seismic parameters.

Key words:  ground pressure, seismicity coefficient, hydraulic structures, dynamicity
coefficient, prevailing period, static pressure.

BBEJEHUE

I'pyHT OKa3bIBaeT JaBJIEHUE HA BCE TIOJ3EMHBIE COOPY>KEHUS BEJTMYMHA, KOTOPOTO 3aBUCHT
OT MHOTMX (PaKTOpOB: cl0coOa €CTECTBEHHOIO M HCKYCCTBEHHOro TpamOOBaHUs; (U3UKO-
MEXaHUYECKUX CBOMCTB I'PYHTA; OCAJOK U MEPEMEIIEHUI CTeHKH MO ACHCTBHEM COOCTBEHHOTO
BeCa; TUIA CONPSKEHHBIX COOPYKEHUH.

CymecTByIOT TEOPUH ONPEACICHUs NABJICHUS TPYHTA, HCIOJB3YIOMINE TPEANOCHUIKH,
HO3BOJISIOIIME C PAa3HOM CTENEHbIO TOYHOCTH BBHIMOJNHATH pelieHus 3agadd. OTMETHM, 4TO
peleHue 3TON 3a1a4y BBIITOJIHSETCS B INIOCKOM ITOCTAHOBKE.

[Ipocreiilme aHaaUTHYECKHE METOJbl pacyera [aBJIECHUS TIPYHTOB HA OTpaKICHUs
OCHOBBIBAIOTCSI HAa TEOPUHU TIPEACIHHOTO paBHOBecus. [laHHas Teopus NpEAIoyiaraeT IMepexon
BCEIl paccMaTpuBaeMoil 30HbI ITPYHTa B MPEJCIIbHOE HANPSYKEHHOE COCTOSHUE. DTO MO3BOJISET
NPUMEHSTH K 3JIEMEHTaM 3TOW 30HBI YPaBHEHHE MPEICIBHOTO PAaBHOBECHS], H3BECTHOE KaK 3aKOH
Kynona:

Thpes = 0 " tan () +c¢

Taxke, BBOOUTCA THUIOTE3a O IMPSMOJIMHEHHOCTH IOBEPXHOCTEM CKOJIBXKEHHUS, YTO
3HAYUTENBHO YIpoluaeT pacuérsl. [l pacuera naBiaeHUs IPUHUMAETCS, YTO TPYHT HAXOJIUTCS B
AKTUBHOM TIPEACITBHOM COCTOSHUM, Ui pEeaM3allid KOTOPOTO0 HEOOXOIUMO HEKOTOpPOe
CMEILEHUE OTpPaKIACHUS 110 HAINPABICHHUIO JABJICHUS TPyHTa, KOTOPOE OOBIYHO MPOMCXOIUT
BCJICJICTBHE KOHEYHOH JKECTKOCTH OTPAXKAAOINX KOHCTPYKIMH W TOAATIMBOCTH TPYHTA.
AHanuTHYEeCKHii pacyeT nmoapoOHo omnucaH B padotax [9-14].

AXTUBHOE JaBlIeHHE - HaHMMEHbIIee BO3MOXKHOE NIaBJICHHE, IMACCUBHOE - HamOOJIbIIEE.
AKTUBHOE JaBJICHME peau3yeTcsi NMpH ABMKEHUM CTEHKM OT TIpyHTa, a IacCHUBHOE - IPH
JBI)KEHUHU COOPY)KEHUS Ha TPYHT. AHATUTHUECKUI MOIX0/ MPUMEHUM B HEKOTOPBIX CIIydasx H
OTIPaB/IbIBAETCS ONBITOM, HO Ha JJaHHOM 3Tare pa3BUTHUS T'€OTEXHHUKH CYIIECTBYIOT HOBBIE Oolee
Ka4eCTBEHHBIE METOJBI OICHKH [ABJICHUS TPYHTOB HAa OTPAXXICHHS, OICHKH YCTOWYMBOCTH
COOPY’KEHUH 1 BO3HUKAIOIINX B 3JIEMEHTAX COOPY>KEHUH yCUIMHA. DTH METO/Ibl OCHOBBIBAIOTCS Ha
NPUMEHEHUH METOJIa KOHEUHBIX AJIEMEHTOB M CIIOCOOHBI yUeCTh HAMHOTO OOJIbIIee KOJINIECTBO
(bakTOpOB, BIMSIOIIMX HAa OCHOBHBIC pe3ysbTaThl pacyetoB [15-17]. 1 B kOHEYHOM wHTOre
n30exath aBapuiiHbIX cuTyanuii [18, 19].

OcHoBHasi YacTbh. PaBHOJCHCTBYIOIIYI0 TOPU30HTAJIBHOTO CEHCMHMUYECKOTO JaBJICHUS
TpyHTa Ha YCTOM MOCTOB PEKOMEHIYETCs ONPEAEISATh MO HOpMaM MPOSKTUPOBAHHUS MOCTOB H
tpy0 [1], npunuMas koddduMeHT Ans OOKOBOTO JMaBJIEHHS TPYHTa 3achIIKA IO Tpaduky
«PexoMeHaImii 0 yueTy CeHCMUYECKHX BO3ACHCTBUIN MPU MPOSKTHPOBAHUUA MOCTOBY» [2, pHC.
2] B 3aBUCHMOCTH OT PacyeTHOH CEHCMUYHOCTHM M HOPMATHBHOTO YIJia BHYTPEHHETO TPEHHS
TpyHTa!

— 2
Fhs - 0,5)/hxb(ﬂ.hs - Ah)’ (1)
rae Y — YJIENbHbIN BEC IPYHTA,
hx — BBICOTA 3aCbIIIKHU, CHUTACTCA OT ITOJOLIBBI peJ'II)COB NIn Bepxa HOKpBITI/If{, M,
b - IPpUBCACHHAA (CpCI[H}I}I I10 BBICOTC hx ImrprHa OIIOPhI B INIOCKOCTU 3aITHUX

rpaHel, Ha KOTOPYIO paclpeiesieTcs] TOPU30HTAIBHOE 1aBJICHUE TPYHTA, M;
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hy, — xo3¢ddunmenT 60KOBOro JaBIeHUS IPYHTA 3aCHINKH 0€3 ydeTa CeUCMUIECKUX
BO3JICUCTBUH Ha COOPYIKEHHUE.

PaBHOEHCTBYIOIIYI0O TOPHU3OHTAIBHOTO CEHMCMUYECKOTO JaBiieHUsi rpyHTa 1mno A. B.
Pyxanze onpenenstor o Gpopmyiie [3]

Fns = 0,75k, AyhZ2b , (2)
rnae ki — KO3(pOHUIMEHT, YYHUTHIBAIOIIMI HEYNpyrylo paboTy KOHCTPYKIHH U
JI0ITyCKaeMble TIOBPEKJICHNS B HUX; yJICJIbHBIN BEC TPYHTA;
A — xoddduumeHT ceHcMUYHOCTH, 3HAYEHHE KOTOPOTo CJenyeT NpUHUMATh
paBapiM 0,1; 0,2; 0,4 COOTBETCTBEHHO JJIsi PACYCTHOW CEHCMUYHOCTH
IUIONIAJIKK CTPOUTEILCTBA 7, 8, 9 6aios.
PaBHOIEHCTBYIOIYI0 aKTHBHOTO TOPH30HTAIBHOTO CEHCMUYECKOTO JIaBJICHHS TPYHTA Ha
ruapoTeXHUYecKue coopyxenus (noamnopusie ctenbl) mo CHull Il -7 -8l nmpu 6 =a =6 =0
ornpeaenstor mo popmyuie [4]:

Frs = 0,57 hZ b (Ans — n); ©)
1 = cos?(¢p;—¢) _ 4)
hs ™ cose[1 +/sin(¢;—¢) sin ¢;/ cos €]?’
e =arctg - K, - A. 5)
rae 0,,8 - yrIIBl COOTBETCTBEHHO HAKIOHA TPaHH CTEH K BEPTHUKAIM, TOBEPXHOCTH

I'pyHTa K TOPU3O0HTY, TPCHUS I'PYHTA 11O CTCHKC.

[lo pexomennmauusam II. I'. HanerBapuaze paBHOAEHCTBYIOLIYIO TOPU30HTAIBHOTO
CEHCMUYECKOro JIaBJICHUS TPYHTA ONPECIAIOT o Gpopmystam [5]:

FhSZZKl'A'tg'(p'Fah; (6)

Fus =05y -h2-b-tg?-(45° — 0,5¢); (7)

Fns = 0438(T) -y -hi-A-y-hi-b; 8

e B (T) - ko3 duIHEHT TMHAMHYHOCTH, IPHHIUMAEMBbIN B 3aBUCHMOCTH OT PACCTOSTHHUS

0 DOULEHTpa 3E€MIIETPSICEHHUs, KAaTEeropum TPYyHTA MO CEHCMUYECKUM
CBOMCTBAM U Mepro1a CBOOOIHBIX KoeOanmii T.

I[lo pexomenmamusm H.A. Kpacuna  paBHOAEHCTBYIOUIYIO  T'OPHU30HTAJIBHOTO
CEHCMHYECKOT0 JABJICHUS IPYHTA HA YCTOU MOCTOB ONPENENSAETCSA C Y4ETOM NEHCTBUS JUIMHHOU
CeHCMUYECKOMN BOJTHBI COKATHsI — pacTshkeHus 1Mo Gopmyie [6]

Fps =y hy b k- AC, T,/2m, 9
rie C, — CKOPOCTb  pacmlpOCTPaHEHUs  TPOJOJBHBIX  YNPYTHX — BOJIH,
npuHUMaeTcs Ut HackimHbX rpyHTOB 100...300 M / ¢;
T, — mnpeobnanaromui epuo CEUCMUYECKUX KOJIeOaHuii,

NPUHUMACMBbIi 10 JKCHEPUMEHTATbHBIM JaHHBIM, a MpH HUX
OTCYTCTBUH cuuTath To = 0,5 c. OpHEHTHPOBOYHO MOKHO MPUHSITH
Cp=150m/c.

[To pexomenmanmsim I1. W. SkoBneBa [/] paBHOAEHCTBYIONIYIO TOPH30HTAIBHOTO
CeMCMUYECKOro IaBJIeHUs TPYHTa Ha COOPYKEHUSI ONPEAEIISAIOT 110 popmyie
Fhs = 05 -y -h3 - b s — Ap), (10)
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rae Ahs — KOddUIMEHT OOKOBOro AaBIICHWs TPYyHTA, 3HAYCHHS KOTOPBIX
CBEJICHBI B TAOJIUIIBI TS celicMuuHOCTH 7, 8 1 9 Gasos [7]

3HayeHue thz 0,298 npu ceiicmuuHocTU coopyxeHus 8 O6amioB 1 0 = o =06 =0, a o

«Pexkomenpanusm» [THUNVC KhS: 0,33, T. e. paznuia cocrasiser 9,7%.

Pa3nooOpasnbple cymiecTBylonie U npearaeMble  GOpMyIbl  JUIsl  ONpEeTICHUS
TOPU30HTAILHOTO CEHCMHMYECKOro JaBJICHUSI TPYHTa Ha yCTOM C BbICOTOM 3achinku hx =10,2 M,

ceicMUIHOCTEIO coopyskeHus 9 6amtoB u 0 = a = 8 = 0 cBeieHHBIE B TaOIMILY, B KOTOpoil A  naet

YBCIIUUCHUEC JAaBJIICHHA I'PYHTA IIPU celiCMHUUEeCKOM BO3,I[CI>'ICTBI/IH IIPOTHUB CTaTUYCCKOI'O JaBJICHH.

Taoanma 1
PaBHojelicTBYIO1IIas1 TOPU30HTAJBHOIO CeiicMUYECKOro AaBJIEHUsI TPYHTA 110
Pa3JIM4YHbIM CII0CO0aM

ABTOp crniocoba u pacuetHas Gopmyiia Fhs, k1 As, %

1. Mo «Pekomenpamusim» [THUUC no ¢popmyuie (1) 223 21,2
2. Ilo dpopmyne A. B. Pyxanze 506 48,1
3. Ilo CHulI Il - 7 - 81* 73,8 6,9
4. Tlo pexomenmarmsm III. I'. HanerBapuaze o ¢popmyie (6), 131 12,4
a Takke 1o gopmyie (8) 800 76,0

5. ITo pexomenmarusim H. A. Kpacuna o gpopmyite (9) 802,5 78,3
6. ITo pexomenarusim I1. . Slkosiesa o ¢popmyie (10) 92,5* 8,8*

Cratryeckoe 3HauUCHHE PaBHOICHUCTBYOIICH aKTUBHOTO IaBlieHUs rpyHTa 1o opmyie (7)
oka3zasioch paBHbIM 1055 kH.

ITo popmyne (10) ropu3oHTANBHOE CEHCMHYECKOE JABICHUS TPYHTA OIMPEACISIIOCH JUTs
CeHCMUYHOCTH 8 0a/UIOB U3 — 32 OTCYTCTBHS JAHHBIX JIJISI CCHCMUYIHOCTH 9 OaIIoB.

Tabmua TOKa3bIBAET, YTO PABHOACWCTBYIOMIAS CEHCMUYECKOTO JaBJICHHS TPYHTA,
OIpe/IeTICHHAs 10 HOPMaM MPOSKTHPOBaHKsI MOCTOB ¥ TpyO [1] maxe npu cuie 3emieTpsicenust 9
O0autoB He mpeBblmaer 22% CTaTUYECKOTO JABJICHUS, a MO0 HOpPMaM MPOEKTHUPOBAHUS
THAPOTEXHUYECKHUX coopyxeHui [4] He npesbimaer 15% cTaTyeckoro 1aBacHUsI.

3TO HE COOTBETCTBYET HaOJI01aeMbIM (PaKTaM pa3pyIIeHuUs MOAMOPHBIX COOPYKEHUH MpU
3eMJIETPSICEHHUSX.

®opmyna (2) A. B. Pyxamse mpu Tex jKe YCIOBHSX JaeT yBEIMYCHHE CEHCMHYECKOrO
nasnenus rpyHTa 110 45...55% [5], uto 00BsICHsAET HaOMI01aeMble TIOBPEXKICHUS COOPYKESHUI TIPU
semuteTpsiceHusix. OqHaKko Hanboee JIydne 0ObICHIIOT HaOIF01aeMble IOBPEKICHHUS MOCTOB TIPH
semiterpsicenusnix hopmyis (8) u (9) L. I'. HametBapumze u H. A. Kpacuna. [Ipudem uncieHHbie
3HAYCHHS PaBHOJICHCTBYIOIINX AaBJeHuit mo ¢popmynam (8) u (9) npuMepHO OUHAKOBBI.

[Ipu omupaHuM NOAOMIBBI TMOANOPHBIX COOpPYXEHMH Ha Oojiee MPOYHbIE TPYHTHI U
0COOEHHO CKaJIbHBIE TPYHTHI,  TAK)KE INIMHUCTbIE TPYHTHI TBEP/IOM U MOy TBEPI0H KOHCUCTEHIIUH
PaBHOAEHUCTBYIONIAs CTATUYECKOT0 TOPU30HTAIBHOTO JIaBJIeHUs IpyHTa 1o uccienoanusm H.K.
Cuutko, K. Kneitna u "' A. JIyOpoBbl npu ydere CABUTAa W MOBOPOTA CTEHBI OKA3bIBACTCS
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3HauuTeNbHO Oousbmie, 4Yem KyrnonoBo pnaBnenume. Tak, Hampumep, paBHOJCHCTBYOIIAS
TOPU30HTAILHOTO aKTUBHOTO JIaBJICHUS TPYHTA C YYETOM CIBUra CTCHKH onopsl mipu hy = 10,2 m
Y OTIMPAHUU HA TIeCYaHbIe TPYHTHI OKazajioch Ha 56,5% Oounbire Kynonosa, a mo I'. K. Kneiiny
npu hxy = 9,8 M 1 onMpaHuK MOAMIOPHO# CTEHBI HA CKAJIbHBIN TPYHT PAaBHOACHCTBYOIIAS JaBICHUSI
rpyHTa okazanack Ha 39 % 6o:bine, yem o Teopun Kynona. Takum oO6pazoM paBHOIEHCTBYIOIIAS
CEMCMHUYECKOr0 TOPU30HTAILHOTO JaBieHus rpyHTa o gopmyse (9) H. A. Kpacuna cocraBmia

48,7% OT CTaTHYECKOTO TOPU3OHTAILHOTO JAaBJICHUS TPyHTa ¢ y4eToM capura crenku mo H. K.
Cuurtko [8]:

F, = 05yh2b/[1 + h,/2asin (45° + 05)], (11)
rue a — pa3Mep NOJOMIBHI PyHIAMEHTA YCTOS BJIOJIb OCH MOCTA.
BbIBOJIbI U 3AKJIIOYEHUS

Pesynbrarel pacueToB nonydeHHbIX 1m0 Gopmynam (1)...(10) mokaspiBaeT, 4TO BETHUHHY
PaBHOJEHCTBYIOIIEH CEHCMHUYECKOIO0 TOPU3OHTAIBHOIO JABJICHUS TPyHTAa HAa YCTOM MOCTOB
cienyer npuHUMaTh 1o Gopmynam Kpacuna — HanerBapuize, Tak Kak OHH Jy4YIl€ YYUTHIBAIOT
ceiicMuyeckne BO3JeicTBUS W B ocobenHoctu ¢opmyina H. A. Kpacuna, yuurteiBaromas 4
ceiicMuyecknx mapameTrpa. HeoOxommmo nanpHeElIee COBEPUICHCTBOBAHME HOPMATHBHBIX
JIOKYMEHTOB.
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UDK 629.463.3
TEMIR YO'L SISTERNALARIDA SUYUQ YUKLARNI QUYMA
HOLDA TASHISH SHARTLARINI KORREKTIROVKA QILISH

I.V. Fedorov?!, A.A. Romanoval, O.0. Raximov?
Imperator Aleksandr | nomidagi Peterburg davlat temir yo‘l transporti universiteti,
Sankt-Peterburg, Rossiya Federatsiyasi
2Toshkent davlat transport universiteti, Toshkent sh., O*zbekiston

Annotatsiya: Magolada vagon-sisternalarda suyuq yuklarni tashish shartlarini
korrektirovka gilish bo‘yicha takliflar keltirilgan. Strukturaviy tahlil usullari
va ehtimollar nazariyasi usullari go‘llanilgan. Ichki va xalgaro tashishlarda
yagona yondashuvdan foydalanish hisobiga yuklarni transportirovka gilishni
soddalashtirishga imkon beruvchi vagon-sisternalarda suyuq yuklarni
tashish shartlariga o‘zgartirishlar taklif etilgan.

Kalit suyuq yuklar, vagon-sisternalar, xavfli yuklar, tashish qoidalari, yuklar

so‘zlar: nomenklaturasi, xavfsizlik, transportirovka gilish, neft mahsulotlari, xavflilik
klassi, to*kish qurilmasi, ehtimollik, rezbali birikmalar.

KOPPEKTUPOBKA YCJOBHI MEPEBO3KM KUJIKHUX I'PY30B
B JIUTEMHOM COCTOSIHUU KEJE3HOJOPOXKHbBIMU
HUCTEPHAMMU

®enopos U.B.L, Pomanosa A.A.l, Paxumos 0.0.2
Merep6yprekuii rocynapcTBeHHBIH YHUBEPCUTET HKEIE3HOAOPOKHOTO TPAHCIIOPTA UM.
uM. uM. Anekcanjpa |, Cankr-IlerepOypr, Poccuiickas denepanns
2TalKeHTCKUi TOCYJapCTBEHHbII TPAaHCTIOPTHBIH YHUBEPCUTET, T. TalkenT,
V30ekucran

AHHOTAIMAA. B cmamve npedcmasiienvl npednodiceHusi No KOPPEeKMmuposKe YCI08Ull
nepeso3KU HCUOKUX 2PY3068 6 eazoHax-yucmepnax. [Ipumensiuce memooot
CMPYKMYPHO2O AHAIU3A U Memodbl meopuu eeposmuocmetl. Ilpednodcenvl
UBMEHeHUsl VCI08ULL Nepeso3KU IHCUOKUX 2PY308 6 6A2OHAX-YUCTEPHAX,
no38oNsIOWUEe  YNPOCMUMb — MPAHCNOPMUPOBKY — 2pY308  3d  Ccuem
UCNONIL3068AHUS €0UHO20 N00X00Ad NPU GHYMPEHHUX U MeNCOYHAPOOHbIX

nepeso3Kax.
KiawoueBble  owcuoxue 2pysvi, 6a20HbI-YUCMEPHbl, ONACHbIE 2PY3bl, NPAGUILA NEPEBO3KU,
cjaoBa: HOMeHKIamypa 2py308, bezonacnocmo, MPAaHcnOpmMuposKa,

Heghmenpooykmul, K1acc OnacHoCcmu, CIU6HoOe YCMpPOUCME0, ePOAMHOCHIb,
pe3vbbosble coeOuHeHUs..
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ADJUSTMENT OF CONDITIONS FOR THE TRANSPORTATION
OF LIQUID CARGO IN BULK BY RAILWAY CYSTERNS

Fedorov I.V.1, Romanova A.A.}, Rakhimov O.0.?
petersburg State University of Railway Transport named after Emperor Alexander I,
Saint Petersburg, Russian Federation
2Tashkent State Transport University, Tashkent, Uzbekistan

Abstract:  The article presents proposals for adjusting the conditions for transporting
liquid cargo in tank cars. Structural analysis methods and probability theory
methods were applied. Changes have been proposed to the conditions for
transporting liquid cargo in tank cars, which will simplify the transportation
of goods by using a unified approach in domestic and international
transportation.

Key words:  liquid cargo, tank cars, dangerous goods, transportation rules, cargo
nomenclature, safety, transportation, petroleum products, hazard class,
discharge device, probability, threaded connections.

Temir yo‘l transporti orgali turli xildagi xavfli yuklarning yetarlicha katta miqdori
tashiladi. Xavfli yuklarning asosiy gqismi vagon-sisternalarda tashiladi.

Hamdo‘stlikka a’zo davlatlar temir yo‘llari tarmog‘ida vagon-sisternalarda yuklarni
tashish “Suyuq yuklarni vagon-sisternalarda va neft bitumini tashish uchun bunker turidagi
vagonlarda quyma holda tashish qoidalari” [1] bilan reglamentlanadi. Shu bilan birga,
Hamdo‘stlikka a’zo barcha davlatlar “Xalgaro temir yo‘l yuk tashish to*g*risidagi bitim” (CMI'C)
[2] ishtirokchilari hisoblanadi. CMI'C ga 2-ilova bo*lgan “Xavfli yuklarni tashish qoidalari” xavfli
yuklarni, shu jumladan sisternalarda tashish talablarini batafsil bayon giladi. CMI'C xalgaro
tashishlarga tatbiq etiladi. Natijada ichki tashishlar [1] qoidalari talablariga, xalgaro tashishlar esa
CMI'C [2] talablariga muvofig amalga oshiriladi. Bunda mazkur hujjatlarda xavfli yuklarni
tashishga yondashuv bir-biridan farq giladi.

[1] “Qoidalar’ning 3.1.1-bandiga muvofig, suyuq yuklarni quyma holda tashish fagat
ushbu yuklar uchun mo‘ljallangan vagon-sisternalarda amalga oshiriladi. CMI'C [2] esa har bir
yuk uchun harf-ragamli kodni belgilaydi. Ushbu kod vagon-sisternaga qo‘yiladigan, mazkur yukni
xavfsiz tashishni ta’minlaydigan minimal texnik talablar majmuasini ifodalaydi. Kod iyerarxik
tuzilishga ega bo‘lib, gat’iyroq talablar yumshoqroq talablarning o‘rnini bosishi mumkin. SMGS
[2] yondashuvi sisternaning xizmat muddati davomida yuklar nomenklaturasi o“zgarishini hisobga
oladi. Yangi yukni tashish zarurati paydo bo‘lganda CMI'C [2]da keltirilgan kodga mos sisternani
tanlash lozim bo‘ladi.

[1] “Qoidalar’da keltirilgan yondashuv esa yangi harakat tarkibini ishlab chigarishni yoki
ilgari mazkur turdagi sisternalarda tashilmagan yukni tashish imkoniyatini kelishish bo‘yicha uzoq
davom etadigan tartib-taomilni talab giladi. Demak, CMI'C [2]da keltirilgan yondashuv [1]
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“Qoidalar’dagi yondashuvga nisbatan ancha qulay va sodda bo‘lib, bunda tashish xavfsizligi
ta’minlanadi. Masalan, “Neft distillyatlari”ni tashish zarur bo‘lsa, CMI'C jadvali bo‘yicha talab
etiladigan harakat tarkibi kodi L4BN aniglanadi. Bunda L - suyuq holatdagi moddalar uchun
sisterna; 4 bar - gozondagi minimal hisobiy bosim; B - pastdan to‘ldirish yoki to‘kish teshiklariga
ega, 3 ta zatvorli sisterna (ya’ni uch klapanli to‘kish qurilmasiga ega sisterna); N - saglagich
klapanli sisterna.

Shu sababli transportirovkani qulaylashtirish magsadida ichki va xalgaro tashishlarda
CMI Cda keltirilgan xavfli yuklarni tashishga doir yagona yondashuvdan foydalanish taklif etiladi.
Buning ustiga, hozirgi vaqtda sisternalarning CMI'C bo‘yicha kodlari vagon-sisternalarga
tushirilmoqgda.

CMI'C [2]da keltirilgan yondashuv hagida gapirganda, ko*plab neft mahsulotlari (uchinchi
xavflilik klassidagi yuklar) uchun uchta mustagil zatvorga ega to*kish qurilmasi talab etilishini
gayd etish zarur. 1520 mm koleya kengligi hududida an’anaviy ravishda ikkita mustagil zatvorga
ega to‘kish qurilmasi qo‘llaniladi. Uchinchi zatvor to‘kish qurilmasi orgali mahsulot ogib chigish
ehtimolini  kamaytirishi kerak. Qo‘shimcha zatvorni mavjud zatvorlar orasida, to‘kish
patrubkasida joylashtirish mumkinligini ta’kidlash lozim. Ishonchlilikning oshishi fagat uchinchi
zatvor flanesli birikmalardan foydalanmasdan o*rnatilgandagina ta’minlanadi.

Mavjud to‘kish qurilmasi orgali ogib chigish ehtimoli P(2) quyidagi formula bilan
aniglanadi:

P(2) = P(T1) - P(T2).
Uchinchi qo*shimcha zatvor flanesli birikmalardan foydalangan holda o‘rnatilganda, uchta
mustaqil zatvorga ega to‘kish qurilmasi orgali ogib chigish ehtimoli P(3):
P(3) = P(T1) - P(T3f) + P(T1) - P(T2) - P(T3).
Flanesli birikmalardan foydalanilmaganda:
P(3) = P(T1) - P(T2) - P(T3),

bu yerda P(T1) - to*kish qurilmasining birinchi (yuqori - asosiy) klapani orgali ogib chigish
ehtimoli; P(T2) - to‘kish qurilmasining ikkinchi (pastki - qo*‘shimcha) klapani orgali ogib chigish
ehtimoli; P(T3) - to*kish qurilmasining uchinchi klapani (birinchi va ikkinchi klapanlar orasida
joylashgan) orgali oqib chigish ehtimoli; P(T3f) - to*kish qurilmasining uchinchi klapani flaneslari
orgali ogib chigish ehtimoli (uchinchi klapan birinchi va ikkinchi klapanlar orasida joylashgan).

Uchinchi go*shimcha zatvor mavjudligi talabi ekspluatatsiyada to‘kish qurilmasi orqgali
oqish holatlari uchrashi bilan asoslanadi. Mavjud konstruksiyada to‘kish qurilmasi zatvorlari
rezbali birikmalar yordamida yopiladi. Ishlab chigarish madaniyati past bo‘lgan sharoitda to*kish
qurilmasi zatvorlari yetarli darajada mahkamlanmaydi. Ekspluatatsiyada to‘kish qurilmasining
rezbali birikmalari tegishli tarzda mahkamlangan bo‘lsa ham, tashish jarayonida ularning
bo‘shashishi holatlari kuzatiladi. Buning sababi rezba parametrlarining konstruktorlik hujjatlari
talablariga mos kelmasligi bo*lishi mumkin.

Rezbali birikmalarda dopusklar ortib ketganda, biriktirilayotgan detallarning rezbalari
o‘rtasida nisbiy ko‘ndalang siljish yuzaga keladi. Yunker nazariyasiga ko‘ra, bu holat rezbali
birikmalarning bo‘shashishiga (bo‘ylama kuchning kamayishiga) olib keluvchi asosiy sabab
hisoblanadi. Rezbali birikmalarning bo‘shashishi to‘kish qurilmasi zatvorlari germetikligining
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buzilishiga olib keladi. Ekspluatatsiyada asosiy va qo‘shimcha zatvorlar to‘kish qurilmasi
yopilganda yetarli darajada mahkamlangan bo‘Isa-da, harakat jarayonida to‘kish qurilmasi orqgali
ogish aniglangan va bu oqish rezbali birikmalarni gayta mahkamlash orqgali bartaraf etilgan
holatlar kuzatilgan (rezbali birikmalar vagon harakati jarayonida bo‘shashgan).

Shu sababli ta’mirlash jarayonida rezbali birikmalar parametrlarini nazorat qilishni
kuchaytirish yoki zatvorlari rezbali birikmalardan foydalanmasdan yopiladigan to‘kish qurilmalari
konstruksiyalarini ishlab chigish magsadga muvofiqdir (bunday konstruksiyalar hozirgi vaqtda
mavjud). Rezbali birikmalardan foydalanilmaydigan ikki klapanli to‘kish qurilmalari
konstruksiyalarini ishlab chigish uchinchi go‘shimcha zatvordan foydalanishga nisbatan yanada
ogilona tadbir hisoblanadi.

Foydalanilgan adabiyotlar ro‘yxati
1. TlpaBuia nepeBOo30K )KUIKUX IPY30B HAJTMBOM B BaroHax-IIMCTEPHAX U BaroHaX OYHKEPHOTO
Tuma Jyis nepeBosku Hegrebutyma ([Ipunoxerune Ne 14 k nmporokoay CXKT CHI™ ot 22 mas
2009 r. Ne 50).
2. TlpaBuia nepeBo3ku onacHbIx rpy30B ([Ipunoskenue No 2 K COMIAIICHHIO O MEKIYHAPOIHOM
KEJIC3HOIOPOIKHOM IPy30BoM coobmieruu ot 1 utosst 2015 1.).
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UDK 620.179.1:629.4.027
YUK VAGONLARI TELEJKALARINING QUYMA DETALLARINI

BUZMASDAN NAZORAT QILISH USULLARI VA QOLDIQ RESURSINI
BAHOLASH BO‘YICHA SHARH

0.0. Raximov
Toshkent davlat transport universiteti, Toshkent shahri, O‘zbekiston

Annotatsiya: Magolada yuk vagonlari telejkalarining quyma detallari (yon ramalar,
nadressor va shkvoren balkalari, balansirlar)ni diagnostika gilish hamda
ularning xizmat muddatini uzaytirishni asoslashga bag‘ishlangan ilmiy
ishlar tahlil gilingan. Buzmasdan nazorat qgilishning turli usullari: akustik
emissiya (AE), magnit-kukunli, ferrozondli, uyurmali tokli, ultratovushli
nazorat, tenzometriya, shuningdek, tovushli diagnostika usuli ko‘rib
chigilgan. Har bir usulning o‘ziga xos afzalliklari va cheklovlari borligi
ko‘rsatilgan. Akustik-emission usul yuklanish ostida real vaqgt rejimida
rivojlanayotgan nugsonlarni aniglash imkonini beradi, birog murakkab
uskunalarni talab giladi. Magnit usullar sirt va sirt osti nugsonlari uchun
samarali, ammo ularning xavflilik darajasini baholamaydi. Tenzometrik
metodikalar kuchlanishlar va goldiq resursni migdoriy baholash imkonini
beradi, birog nugsonlarni bevosita aniglamaydi. Tahlil asosida detallar
xizmat muddatini ishonchli uzaytirish uchun usullarni kompleks go‘llash
magsadga muvofigligi hagida xulosalar chigarilgan.

Kalit quyma detallar, telejka, yuk vagoni, buzmasdan nazorat, akustik emissiya,

so‘zlar: magnit-kukunli nazorat, ferrozondli nazorat, tenzometriya, qoldiq resurs,
xizmat muddatini uzaytirish.

OB30P 11O OHEHKE OCTATHOI'O PECYPCA U METOJIAM
HEJIEPABJIUTEJIBHOI'O KOHTPOJIA JUTHIX JETAJIEHA
TPEJIEZXKKOB I'PY30BbIX BAT'OHOB

Paxumos O.0.
TamkeHTCKHI rocy1apcTBEHHBIN TPAHCIIOPTHBIN YHUBEPCUTET, I'. TamikeHT, Y30eKkucTan

AHHOTAUUA. B cmamve ananuzupyromcs Hayuuvie pabomol, NOCEAUieHHble OUACHOCTNUKE
JUMbIX Oemalell menexcex 2py308uix 6a20H06 (O0K08bIX pam, HAOPeCCOPHbIX
U WKBOPHEBLIX OANOK, OANAHCUPOB) U 0OOCHOBAHUIO NPOONCHUS CPOKA UX
cnyacovl. Paccmompenul paznuunsie Memoowvl Hepa3pyuanoue2o KOHmpos.
axycmuueckas omuccus (AD), mazHumno-nopowkosuslil, Heppo3oHO0ssiil,
BUXPEBOL MOK, YIbMPA3EYKOBOU KOHMPOIb, MEH30MEMPUsl, A MAKHCe Memoo
38yKk060i Ouacnocmuxu. Illokasano, umo Kax)cowlli Memoo umeem Cce0u
npeuMyujecmea u 02paHudeHus. AKycmuko-smucCUoHHbll Memoo no380saem
8 peoicume peanbHo20 8peMeHU Bblaslsamb 0edheKmul, pazeusaioujuecs noo
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KuaroueBnie
CJI0BA:

Hazpy3Ko, HO mpebyem Cl0XHCHO20 000pyOoosanus. MacHumusie Mmemoosl
aghghexmuervl 0151 NOBEPXHOCMHBIX U NOONOBEPXHOCHHBIX 0eheKmos, HO He
oyeHusarom cmeneHvb ux onachocmu. TeH3omempuyecKue MemoouKu
NO360IAI0M KOJIUYECMEEHHO OYEHUMb HANPSNCEHUL U OCMAMOYHDBLIL pecypc,
HO He onpedensalom HenocpedcmeenHo Oeghekmoi. Ha ocnose amanusa
COeNanbl 8b1800bL O Yeneco0OPA3HOCMU KOMIIEKCHO20 NPUMEHEHUS MemOo008
OJ151 HAOEHCHO20 NPOOJIeHUsL CPOKA CILYIHCObL Oemaliel.

Jqumsle Oemanu, MenexHcKd, epy3060l 8A20H, Hepa3pyuaowull KOHMpob,
akycmuyeckas amuUccusl, MACHUMHO-NOPOUKOBbLIL KOHMPOJIb,
Peppo30HO06bITE  KOHMPOTL,  MEH30Mempusi,  OCMAMOYHbIL — pecypc,
npooeHue CpoKa CiyxHcobi.

OVERVIEW ON METHODS OF CONTROL AND ASSESSMENT OF
RESIDUAL RESOURCE OF FOUNDING PARTS OF TRUCK TRAILERS

Abstract:

Key words:

Kirish

WITHOUT DESTROY

Rakhimov O.O.
Tashkent State Transport University, Tashkent, Uzbekistan

The article analyzes scientific works dedicated to diagnosing cast parts of
freight wagon trolleys (side frames, overhead and bar beams, balancers) and
justifying the extension of their service life. Various methods of non-
destructive testing have been considered: acoustic emission (AE), magnetic
powder, ferrosonde, vortex current, ultrasonic testing, strain gauging, as well
as the sound diagnostic method. It is shown that each method has its own
advantages and limitations. The acoustic-emission method allows for the
detection of defects developing under load in real time, but it requires complex
equipment. Magnetic methods are effective for surface and subsurface
defects, but do not assess their degree of hazard. Tensometric methods allow
for the quantitative estimation of stresses and residual resource, but do not
directly detect defects. Based on the analysis, conclusions were drawn
regarding the expediency of applying methods in a comprehensive manner to
reliably extend the service life of parts.

cast parts, trolley, freight car, non-destructive testing, acoustic emission,
magnetic powder testing, ferrozond testing, strain gauge, residual resource,
service life extension.

Yuk poyezdlari harakati xavfsizligi ko‘p jihatdan yurish gismlarining, xususan
telejkalarning quyma detallari — yon ramalar, nadressor va shkvoren balkalari, balansirlarning
texnik holati bilan belgilanadi. Ushbu detallar murakkab siklik yuklanish sharoitida ishlaydi va
charchashdan yemirilishga moyil bo‘ladi [1, 3]. Yuk aylanmasi va harakat tezliklarining ortishi,
shuningdek resurslarni tejash zarurati munosabati bilan nafagat nugsonlarni 0z vaqtida aniglash,
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balki nominal resursini o*tab bo‘lgan detallar xizmat muddatini asoslangan holda uzaytirish ham
dolzarb vazifa hisoblanadi [2, 3].

Ushbu ishda an’anaviy buzmasdan nazorat usullari (magnit-kukunli, ferrozondli, uyurmali
tokli, ultratovushli) bilan bir gatorda zamonaviyroq yondashuvlar — akustik emissiya, yurish
sinovlarida tenzometriya va tovush bo‘yicha diagnostika masalalarini gamrab oluvchi tadgiqotlar
tahlil gilingan. Sharhning magsadi — mavjud yondashuvlarni tizimlashtirish, ularning kuchli va
zaif tomonlarini aniglash hamda amaliyot uchun tavsiyalar ishlab chigishdan iborat.

Sharh metodologiyasi
Sharh uchun ilmiy ma’lumotlar bazalarida (Elsevier, RINC, Google Scholar)
indekslanadigan nashrlar tanlab olindi. Tanlashda asosiy e’tibor quyidagi yo‘nalishlarga garatildi:
— nazorat obyektlari — yuk vagonlari telejkalarining quyma detallari;
— buzmasdan nazorat usullari va kuchlanish-deformatsiyalangan holatni baholash metodlari;
— nugsonlarni aniglash va qoldiq resurs bo‘yicha eksperimental ma’lumotlar;
— depolar va ta’mirlash korxonalari uchun amaliy tavsiyalar.
Har bir magola magsadi, usullari, natijalari, kuchli va zaif tomonlari bo‘yicha tahlil gilindi.
Shundan so‘ng giyosiy muhokama o‘tkazildi.

Yuk vagonlari telejkalarining quyma detallarini buzmasdan nazorat qilish va

goldiq resursini baholash usullari

Akustik emissiya (AE) — yuklanish ostida real vaqt rejimida rivojlanayotgan nugsonlarni
aniglash imkonini beradigan yagona usuldir. Usulning fizik asosi plastik deformatsiya va yoriglar
o‘sishi natijasida hosil bo‘ladigan elastik to‘lginlarni gayd etishdan iborat. [1, 6-8] ishlarda yon
ramalar va nadressor balkalarga o‘rnatiladigan 8-16 ta pyezoo‘zgartirgichli “SKAD-16.03”
diagnostika tizimidan foydalanilgan. Yuklanish maxsus stendlarda hosil gilinadi: yon ramalar
uchun gorizontal kuch 147 kN gacha va vertikal kuch 550 kN gacha; nadressor balkalar uchun esa
uch nugqtali egilishda 720 kN gacha kuch go‘llanadi.

[1, 6] ishlarning muhim natijasi — AE signallarining har bir manbasi uchun xavflilikning
integral koeffitsiyenti R ni ishlab chigishdir. Bu koeffitsiyent signal turi I, amplituda A, chastota
f, frontning ko‘tarilish vaqti hamda guruh belgisi d ni hisobga oluvchi (1) formula bo‘yicha
hisoblanadi:

R=d - ZaN[R_A(A) + R_f(f) + R_tle(t_le,i) - o(15)], 1)

buyerdaR_A, R_f, R_tle —empirik bo*lakli-chizigli funksiyalar bo‘lib, ularning ko“rinishi
[1] da keltirilgan. Amaliy go‘llash uchun detallar braklashning virtual panjarasi bilan qoplanadi;
uning Yyacheykalari o‘lchami ragamlashtirish vaqgtining 3-5 orcuétiga teng bo‘ladi. Agar
yacheykaga tushgan AE signallari soni kritik darajadan oshsa, ushbu yacheyka nugsonli deb
belgilanadi (diagnostik daraja d=2). Bunday yacheyka kamida bittagina mavjud bo‘lsa, umumiy
tashxis “Yemirilish” deb gabul gilinadi.

[6] ishda mazkur metodologiya naplavka qilingan yuzalarni nazorat qilishga
moslashtirilgan. Naplavka gatlami signallari energiyasi pastroq bo‘lishi aniglangan, shuning
uchun amplituda bo*yicha filtrlash chegarasini naplavkasiz detallarni nazorat gilishdagiga nisbatan
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5-6 dB ga kamaytirish zarur. Bundan tashqgari, AE manbalari signallarning umumiy hisobiga N;
ko‘ra tasniflangan:

— tasodifiy (N; < 2);

— kam faol (2 <N; < 9);

— faol (10 < N; < 19);

— kritik (N; > 20).

Faol va kritik manbalar, odatda, naplavka gatlamidagi quyma g‘ovaklar yoki nometall
go‘shimchalardan rivojlanadigan termik yoriglarga mos keladi. Metallografik tahlil bunday
yoriglar uzunligi 150 mkm dan bir necha millimetrgacha o‘zgarishini tasdiglagan. Faol manbadan
kelgan signallarning ozaro korrelyatsiya koeffitsiyenti 0,3...0,5 ni tashkil etadi, bu esa nugson
faol shakllanish bosgichida ekanligini ko*rsatadi.

AE usulining afzalliklari quyidagilardan iborat:

- nugsonlarni 3-5 mm aniglikkacha lokalizatsiya gilish imkoniyati;

— xavflilik darajasini real vaqt rejimida baholash;

— magnit usullar bilan aniglanmaydigan nugsonlarni (aynigsa naplavka gatlamlarida)
aniglash.

Cheklovlari:

— detalni yuklash zarurati (stendlar talab etiladi);
— uskunalarning yugori narxi va signallarni talgin gilishning murakkabligi;
— fagat sirt nugsonlari uchun magnit-kukunli usulga (0,94) nisbatan aniglash gobiliyatining

nisbatan pastligi (0,67) [1].

Magnit nazorat usullari

Magnit-kukunli va ferrozondli usullar soddaligi, arzonligi va sirt yoriglarini yaxshi
aniglashi sababli rejali ta’mirlarda asosiy usullar bo‘lib golmoqda. [2] ishda 640-VPV turidagi olti
o‘qli vazn tekshiruvchi vagonlarning UVZ-9M modelidagi uch o‘gli telejkalarining quyma
detallarini nazorat qgilish bo*yicha batafsil texnologik tavsiyalar ishlab chigilgan.

Ferrozondli nazorat standart namuna bo‘yicha sozlanadigan defektoskop yordamida
bajariladi. Sozlash parametrlari: o‘zgartirgich bazasi — 4 mm, nugson ustidagi magnit maydon
kuchlanganligi gradienti — 6500 + 325 A/m2. Nazoratdan oldin sirt Rz < 160 mkm g‘adir-
budirlikkacha tozalanadi. Yon rama uchun majburiy nazorat zonalariga quyidagilar kiradi:

— xobot pastki yuzasidan giya belbog* va tayanch gismga o‘tish joylari;
— ressor o‘rni teshigining yuqori va pastki burchaklari;

— buksa o‘rni teshigining ichki va tashqi burchaklari;

— texnologik teshiklar girralari.

Magnit-kukunli usul xuddi shu zonalarda go‘llanadi. Nugson ustidagi indikator tasviri

nugson turini sifat jihatdan aniglash imkonini beradi:
— charchash yorig‘i — ingichka zich valik;
— issiq yoriqg — tarmoglangan uzlukli tasvir;
— sirt osti nugsoni — chegaralari noaniq keng polosalar yoki dog‘lar.
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Muhim amaliy go‘shimcha shundan iboratki, naplavka gilingan yuzalarni nazorat gilishda
magnit usullar AE yordamida muvaffagiyatli gayd etiladigan ayrim nugsonlarni aniglamasligi
mumkin. Masalan, Ne 28343 va Ne 43230 yon ramalarda ferrozondli nazorat fagat sathdan
oshmagan magnit maydon gradientining ortishini ko‘rsatgan, AE va keyingi metallografik tahlil
esa 5 dan 20 mm gacha bo‘lgan ichki rakovinalarni aniglagan [6]. Bu usullarni kompleks go‘llash
zarurligini tasdiglaydi.

Magnit usullar bo‘yicha umumiy xulosa:

— afzalliklari: past narx, yugori unumdorlik, sirt yoriglarini yaxshi aniglash (magnit-kukunli

usul uchun aniglash ehtimoli 0,94);

— kamchiliklari: xavflilikni migdoriy baholamaydi, sirtni tozalamasdan ishlamaydi, sirt osti
nugsonlari va naplavka gatlamlari nugsonlariga sezgirligi past.

Tenzometriya va yurishdagi mustahkamlik sinovlari

Mavjud nugsonlarni aniglaydigan buzmasdan nazorat usullaridan fargli ravishda,
tenzometrik usullar vagon harakati vaqtida detallaridagi hagiqiy kuchlanishlarni o‘Ichash va shu
asosda qoldiq resursni hisoblash imkonini beradi. [3] ishda 1965-yilda ishlab chigarilgan UVZ-
9M telejkali 640-VPV turidagi olti o‘qli vazn tekshiruvchi vagonning to‘liq ko‘lamli yurish
sinovlari o‘tkazilgan. Sinovlar metodikaga muvofiq to‘g‘ri yo‘l uchastkasida (tezlik 80 km/soat
gacha) hamda radiusi 300 va 600 m bo‘lgan egri uchastkalarda (tezlik 40-60 km/soat gacha)
bajarilgan.

Tenzometrik o‘lchash natijalari maksimal kuchlanishlar yon ramaning ressor o‘rni pastki
belbog‘ida yuzaga kelishini ko‘rsatdi:

—to‘g‘ri uchastkada — 73,5 MPa;
— R=300 m egri uchastkada — 64,7 MPa;
— R=600 m egri uchastkada — 52,4 MPa.

Nadressor balka kamroq yuklangan: maksimal giymat 53,9 MPa, shkvoren balka uchun
esa 58,9 MPa. Ushbu giymatlarning barchasi ruxsat etilgan 145 MPa chegaradan oshmaydi.
Mustahkamlik zaxirasi koeffitsiyentlari: yon rama — 2,0; nadressor balka — 2,7; shkvoren balka —
2,5 bo‘lib, minimal ruxsat etilgan 1,6 giymatdan yuqoridir.

Qoldiq resursni hisoblash uchun quyidagi formuladan foydalanilgan:

Te=0",N/[B - p-f-Zim Kyj - Zi(Pyij - 6™ai + Poi)], 2

bu yerda c.,N — No=107 bazaviy sikllar sonidagi chidamlilik chegarasi; m — charchash egri
chizig‘i daraja ko‘rsatkichi; p — degradatsiya koeffitsiyenti; B — sekundlarni yillarga o*‘tkazish
koeffitsiyenti; f — dinamik go‘shimcha o‘zgarish chastotasi; K.; — yo‘l uchastkalari uzunligining
ulushi; P, — 6, amplitudasining paydo bo‘lish ehtimoli; Py; — i-tezlik diapazonida ishlash vaqti
ulushi.

Eksperimental ma’lumotlarni formulaga qo‘yish orgali to‘lig texnik resurs quyidagicha
olingan:

—yon rama — 64,3 yil;
— nadressor balka — 67,8 yil;
— shkvoren balka — 66,1 yil.
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Sinov vagqtida detallar gariyb 59 yil xizmat gilganligi sababli, goldiq resurs 5,3 yildan 8,5
yilgacha bo‘ladi. [3] mualliflari barcha uch turdagi detallar uchun xizmat muddatini 5 yilga
uzaytirishni asoslaydi.

Biroq tenzometrik o‘Ichashlarning anigligi datchiklarni o‘rnatish sxemasiga bog‘lig. [5]
ishda GOST 33788-2016 bo‘yicha an’anaviy sxema tanqidiy tahlil gilingan. Chekli elementlar
usuli yordamida egri yo‘l uchastkalarida buksa o‘rni teshigining ichki va tashqi tirgaklariga ta’sir
etuvchi bo‘ylama kuchlar vertikal kuchni o‘lchash natijalarini buzishi ko‘rsatilgan. Yuqori
belbog‘dagi ikki faol tenzodatchikli an’anaviy sxema 10-15% gacha yetishi mumkin bo‘lgan
xatolik beradi. Ushbu kamchilikni bartaraf etish uchun yon ramaning bo‘ylama tekisligiga nisbatan
simmetrik joylashtirilgan sakkizta tenzorezistordan iborat yangi sxema taklif gilingan. Datchiklar
ikki to‘lig ko*prik sxemasida ulanadi, vertikal va yon kuchlar esa [5] bo*yicha quyidagi formulalar
bilan hisoblanadi:

P vert=K vert-E/(1—p?)-(S1+S2), P_yon=K_yon-:E/(1—p?) - (Si—S), (3)
bu yerda Si va S: - har bir guruhdagi to‘rtta datchik deformatsiyalarining
kombinatsiyalaridir. Virtual sinovlar vertikal kuchni o‘lchash xatoligi 2% gacha, yon kuchniki esa
4% gacha kamayishini ko‘rsatgan. Afsuski, ushbu sxemaning natura sinovlari o‘tkazilmagan, bu
[5] ishning kamchiligi hisoblanadi.
Shunday qilib, tenzometrik usullar:
— kuchlanishlar va resursni migdoriy baholash imkonini beradi;
— real ekspluatatsiya sharoitlarini hisobga olishga imkon yaratadi;
— birog nugsonlarni bevosita aniglamaydi va murakkab kalibrlashni talab giladi.

Eng ishonchli yondashuv quyidagicha: avval nugsonlarni aniglash uchun AE-nazorat,

so‘ng qoldiq resursni asoslash uchun tenzometrik sinovlar o‘tkaziladi.

Istigbolli avtomatlashtirilgan usullar

Zamonaviy tendensiya davriy go‘l mehnatiga asoslangan ko‘riklardan operator ishtirokisiz
real vaqt rejimida ishlay oladigan uzluksiz avtomatlashtirilgan monitoringga o‘tishdan iborat. [4]
ishda g‘ildirak juftliklarini tovush bo‘yicha diagnostika gilishning original usuli taklif gilingan
bo‘lib, u potensial ravishda telejkaning quyma detallariga ham moslashtirilishi mumkin.
Eksperiment tezlik 15 km/soatgacha cheklangan yo‘l uchastkasida o‘tkazilgan. Mikrofon rels
kallagidan 760 mm masofada o‘rnatilgan. G*ildiragida chuqurligi 0,7 mm bo‘lgan polzun mavjud
vagon o‘tganda tovush yo‘lagida amplitudasi 60 dB gacha bo‘lgan cho‘qqilar aniqg ajralgan, rels
choklaridagi notekisliklar esa fagat 20 dB daraja bergan.

[4] mualliflari gayd etishicha, mavjud statsionar tizimlar (ARGUS, DISK-K, WISE)
tezlikni 8-15 km/soatgacha kamaytirishni talab giladi yoki murakkab optik uskunalarga ega.
Tovush usuli esa ekspluatatsion tezliklarda ishlashi va yo‘Ini maxsus tayyorlashni talab gilmasligi
mumkin. Asosiy kamchilik — tovush darajasining nugson turi va o‘lchami bilan miqgdoriy
kalibrlangan bog‘lanishi mavjud emasligidir. Biroq telejkaning quyma detallari (yon ramalar,
balkalar) uchun bunday tadgiqotlar hali o‘tkazilmagan, bu esa kelgusi ishlar uchun istigbolli
yo‘nalishni ochadi.

-61-



Monogoi

crelMaaTucT j‘./' Volume 5 | Issue 48-49 |
Young specialist Mo\ March-April 2026
Kac maman . ISSN: 2791-3651

Yosh mutaxassis

Qiyosiy tahlil va muhokama

Tavsiflangan usullarni taggoslash shuni ko‘rsatadiki, ularning har biri umumiy diagnostika
tizimida 0‘z o‘rniga ega. Asosiy tavsiflarni ko‘rgazmali taggoslash uchun 1-jadvalda har bir
usulning muhim parametrlari keltirilgan.

1-jadval
Telejkalarning quyma detallarini buzmasdan nazorat gilish usullarini tagqoslash
Usul Aniglanadigan e Xavflilikni Murakkablik
nugsonlar baholash
Ak_usFlk Rivo) Iar_1ayotgan Real vaqt R koeffitsiyenti Yugori
emissiya yoriglar
Magnit-kukunli Sirt yoriglari Statik Sifat jihatdan O‘rtacha
Ferrozondli Sirtvasirt O.Stl Statik Sifat jihatdan O‘rtacha
nugsonlari
Uyurmali tokli Sirt yoriglari Statik Chegaraviy O‘rtacha
. Ichki : . :
Ultratovushli . ¢ '. Statik Nugson o‘lchami Yugori
yaxlitmasliklar
Tenzometriya Kuch‘lanlshlarnl Harakatda Mu.s tahkamllk Yugori
o‘Ichash zaxirasi, resurs
Tovush Polzunlar
. L (g‘ildiraklar Harakatda Sifat jihatdan Past
diagnostikasi
uchun)

1-jadvaldan ko‘rinib turibdiki, akustik emissiya real vaqt rejimida nugsonlar xavfliligini
miqdoriy baholash imkoniyati bilan ajralib turadi, biroq yuklanish yaratishni va gimmat
uskunalarni talab giladi. Magnit usullar yuklashni talab gilmaydi va arzon, ammo fagat sifat
jihatdan javob beradi. Tenzometriya esa kuchlangan holat bo‘yicha anig migdoriy ma’lumotlarni
beradi, lekin nugsonlarni aniglamaydi. Tovush usuli avtomatlashtirish uchun istigbolli, ammo hali
quyma detallar uchun moslashtirilmagan.

Ishlar tahlili quyma detallarni buzmasdan nazorat qilish usullarining rivojlanishida bir
nechta bargaror tendensiyalarni ajratib ko‘rsatish imkonini beradi. Birinchi tendensiya — qo‘lda
bajariladigan vizual va magnit-kukunli usullardan operator ishtirokisiz real vaqt rejimida ishlay
oladigan avtomatlashtirilgan tizimlarga o‘tishdir. Bu AE tizimlari [1, 6] va tovush diagnostikasini
joriy etish urinishlari [4] bilan tasdiglanadi. Ikkinchi tendensiya — nazorat ishonchliligini oshirish
uchun turli fizik prinsiplarni komplekslashtirish. [6] ishda fagat AE, magnit va ultratovush
usullarini birgalikda qo‘llash naplavka gatlamlaridagi barcha nugsonlarni aniglash imkonini
bergani, har bir usul alohida go‘llanganda esa to‘liq manzara bermagani ko‘rsatilgan. Uchinchi
tendensiya — xizmat muddatini uzaytirishni ilmiy asoslash uchun tenzometrik yurishdagi
mustahkamlik sinovlaridan foydalanishdir [3]. Bu nominal resursi tugagan vagonlar uchun ularni
hisobdan chiqgarish yoki keyingi ekspluatatsiyaga qoldirish hagida garor gabul gilishda aynigsa
muhim. To‘rtinchi tendensiya — [2] ishda UVZ-9M uch o‘qli telejkalari uchun bajarilganidek,
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batafsil sohaviy yo‘rignomalar va texnologik tavsiyalar ishlab chigishdir. Bunday hujjatlar turli
depolardagi nazoratni unifikatsiya giladi va uning ishonchliligini oshiradi.

Shu bilan birga, ko‘rib chigilgan ishlarda muayyan garama-garshiliklar ham uchraydi. Bir
garashda ular nomuvofiglikdek ko‘rinishi mumkin, birog chuqurroq tahlil gilinganda obyekt va
nazorat sharoitlari farglari natijasi ekanligi ayon bo‘ladi. Masalan, [1] maqgolada turli usullarning
aniglash gobiliyati bo‘yicha giyosiy ma’lumotlar keltirilgan: magnit-kukunli — 0,94, ferrozondli —
0,61, uyurmali tokli — 0,33, akustik emissiya — 0,67. Ushbu ragamlardan AE nugsonni aniglash
ehtimoli bo‘yicha magnit-kukunli usuldan ortda qolishi kelib chigadi. Biroq [6] ishda naplavka
gilingan real detallarda AE magnit usullar butunlay o‘tkazib yuborgan ichki yoriglar va
g‘ovaklarni aniglagani ko‘rsatilgan. Qarama-garshilik [1] da standart sirt nugsonlari (yoriglar)
bo‘yicha baholash o‘tkazilgani, [6] da esa chuqurlikda joylashgan naplavka gatlamining o‘ziga
xos nugsonlari ko‘rib chigilgani bilan izohlanadi. Demak, AE magnit usullarni almashtirmaydi,
balki to‘ldiradi: magnit usullar sirt nugsonlari uchun, AE esa ichki va rivojlanayotgan nugsonlar
uchun samaraliroq. 1-jadval ma’lumotlari ham ushbu fargni tasdiglaydi: magnit-kukunli usul fagat
sirt nugsonlarini, AE esa rivojlanayotgan nugsonlarni aniglaydi.

Yana bir garama-qarshilik tenzometrik o‘lchashlar anigligiga tegishli. [5] ishda GOST
33788-2016 bo‘yicha an’anaviy sxema bo‘ylama kuchlar ta’siri sababli sezilarli xatolik berishi
ishonchli ko‘rsatilgan va aniqroq yangi sxema taklif etilgan. Birog [3] ishda aynan an’anaviy
sxema qo‘llanib, resursni uzaytirishni asoslash imkonini bergan natijalar olingan. Bu an’anaviy
sxema yetarli degani emas — fagat muayyan sinov sharoitlarida (maxsus poligon, kichik tezliklar,
ma’lum yuklanish rejimlari) uning xatoligi mustahkamlik zaxirasi haqgidagi xulosalarni noto‘g‘ri
gilmagan. Biroq ekspluatatsiyaning qattiqrog sharoitlari yoki uzogroqg muddatga uzaytirish
bo‘yicha garor gabul gilish uchun aniglikni oshirish zarur; [5] da taklif etilgan takomillashtirilgan
sxema natura tekshiruvidan so‘ng amaliyotda qo‘llanishi kerak. 1-jadvaldan ko‘rinib turibdiki,
tenzometriya resursni miqdoriy baholaydigan yagona usuldir, shuning uchun uning anigligi hal
giluvchi ahamiyatga ega.

Normativ baza masalasi ham muhim kuzatuvlardan biridir. [2, 9, 12, 13] ishlarda magnit
usullarni tartibga soluvchi me’yoriy hujjatlarning (GOST, RD, TI, PR NK) keng ro‘yxati
keltirilgan. Shu bilan birga, akustik-emission usulning yaqgqol afzalliklariga garamay, telejkaning
guyma detallari bo‘yicha shunday batafsil reglamentatsiya mavjud emas. Bu usulning potensial
imkoniyatlari bilan depolarda real joriy etilishi o‘rtasida uzilish yuzaga keltiradi. 1-jadvaldagi
tagqoslash AE usuli noyob xususiyatlarga (real vaqgt, xavflilikni baholash) ega ekanini, ammo
yugori narx va talgin murakkabligi uning keng joriy gilinishini cheklab turishini ko‘rsatadi.

O‘tkazilgan tahlil asosida turli ishlab chigarish vaziyatlari uchun tavsiyalar shakllantirish
mumkin. Resursni uzaytirmasdan rejali depo ta’mirida magnit-kukunli usulni asosiy usul sifatida
go‘llash magsadga muvofig: u arzon, tezkor va sirt yoriglarini yaxshi aniglaydi. Shubhali
indikatsiyalar aniglanganda yoki uzoq muddat ishlagan detallarni nazorat gilishda yuklash
stendida AE-nazoratni qo‘llash lozim. Xizmat muddatini uzaytirishni asoslash uchun (30-40 yillik
ekspluatatsiyadan keyin) uch bosqichli tartib zarur: vizual va magnit skrining; stendda AE-nazorat
(aynigsa mas’ul zonalar va naplavka gilingan yuzalar bo‘yicha); (2) formula asosida goldiq
resursni hisoblash bilan tenzometrik yurish sinovlari. Agar hisoblangan qoldiq resurs 5 yildan
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yuqori bo‘lsa, har bir rejali ta’mirdan keyingi majburiy takroriy nazorat sharti bilan xizmat

muddatini 2-5 yilga uzaytirish to‘g‘risida garor gabul gilish mumkin. Qayta tiklashdan so‘ng

naplavka gilingan yuzalarni nazorat qgilishda amplituda filtrlash chegarasi 5-6 dB ga kamaytirilgan

AE-nazorat majburiy bo‘lishi kerak [6], magnit usullar esa bu yerda yordamchi rol o‘ynaydi [10,

11].

Xulosa

Ishda yuk vagonlari telejkalarining quyma detallarini diagnostika gilish va xizmat
muddatini uzaytirish bo‘yicha ilmiy tadgiqotlar tahlil gilindi.

1. Akustik-emission usul yuklanish ostida real vaqt rejimida rivojlanayotgan nugsonlarni,
jumladan naplavka gatlamlari nugsonlarini aniglash uchun eng informativ usuldir.

2. Magnit usullar (magnit-kukunli, ferrozondli) soddaligi va past narxi tufayli rejali
ta’mirlarda asosiy usullar bo‘lib golmoqda, birog sirt osti va rivojlanayotgan nugsonlarni
aniglashda AE usulidan ortda goladi.

3. Tenzometrik yurish sinovlari qoldiqg resursni ilmiy asoslash imkonini beradi. UVZ-9M
telejkalari misolida xizmat muddatini 5 yilga xavfsiz uzaytirish imkoniyati ko‘rsatilgan.

4. Tovush usuli g‘ildiraklarni avtomatlashtirilgan nazorat gilish uchun istigbollidir, biroq
telejka detallari uchun keyingi ishlab chigishni talab giladi.

5. Usullarni kompleks qo‘llash (AE + magnit nazorat + ultratovush + tenzometriya) eng
to*lig manzarani beradi va nugsonlarni o‘tkazib yuborish xavfini kamaytiradi.

Ishlab chigilgan metodikalarni ta’mirlash depolari amaliyotiga joriy etish harakat
xavfsizligini oshirish hamda vagonlar resursini igtisodiy jihatdan samarali uzaytirish imkonini
beradi.
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YUK VAGONLARI TAVSIFLARI VA EKSPLUATATSIYA

SHAROITLARINING HARAKATLANUVCHI TARKIB ENERGIYA
SAMARADORLIGI KO‘RSATKICHIGA TA’SIRI

Yu.P. Boronenko!?, A.A. Komaydanov!?, R.V. Rahimov?, O.0. Raximov?
Imperator Aleksandr | nomidagi Peterburg davlat yo‘llar universiteti, Sankt-Peterburg,
Rossiya Federatsiyasi
2A0 «NVTs «Vagony», Sankt-Peterburg, Rossiya Federatsiyasi
3Toshkent davlat transport universiteti, Toshkent shahri, O*zbekiston

Annotatsiya: Ishda yuk tashish jarayonlarining energiya samaradorligini oshirish yo‘llari
ko‘rib chigilgan. Poyezdlar tortishiga sarflanadigan xarajatlar asosan
bog‘lig bo‘lgan yuk vagonlarining harakatga qarshiligini kamaytirish
masalasiga yetarli darajada e’tibor qaratilmayotgani ko‘rsatilgan. Yuk
vagonlari uchun energiya samaradorligi ko‘rsatkichi sifatida vagon
tomonidan 10" t-km netto tashish ishini bajarish uchun sarflanadigan
solishtirma energiya sarfini joriy etish taklif etiladi. Harakat tezligi, yo‘l
tuzilmasi va aravachalar konstruksiyasining ushbu ko‘rsatkichga ta’siri

o‘rganilgan.
Kalit yuk vagonlari, energiya samaradorligi ko‘rsatkichi, harakatga garshilik,
so‘zlar: energiya sarfi.

BJIUSIHUE XAPAKTEPUCTHUK U YCJIOBUHM SKCILTYATALIUA
I'PY30BbBIX BATOHOB HA ITOKA3ATEJIb
IHEPI'O®®EKTUBHOCTHU ITOJABUKHOI'O COCTABA
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AHHOTAUMA. B pabome paccmompenvi nymu noGvluUeHUs IHEPOIPPekmusHocmu
epy3onepeso3ounblx npoyeccog. Ilokazano, umo HedocmamouHoe GHUMAHUE
yoensemcsi 80NPOCY CHUNCEHUSL CONPOMUBTIEHUS. OBUNCEHUIO 2PY308bIX
8a20H08, OM KOMOPO20 8 OCHOBHOM 3A8UCAM 3AMPamsl HA M2y noe3008. B
Kavecmee nokazamens dHepeodphekmusnocmu Ol 2pPY308blX BALOHO8
npeonazaemcs 66ecmu yOenbHblll pacxoo SHepeUU, 3ampavusaemslii 6a20HOM
Ha evinonnenue pabomol no nepesoske 10N m-xm nemmo. Hzyueno enusnue
CKOPOCMU OBUICEHUsL, CIMPYKMYPbl 00PO2U U KOHCMPYKYUU MeNeHCceK Hd
9MOM NOKA3AMEb.
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INFLUENCE OF CARGO WAGON CHARACTERISTICS AND
OPERATIONAL CONDITIONS ON THE ENERGY EFFICIENCY
INDICATOR OF MOVING STRUCTURE

Yu.P. Boronenko!?, A.A. Komaydanov!?, A.A. Romanova?, R.V. Rakhimov?, O.0.
Rakhimov?
1St. Petersburg State University of Roads named after Emperor Alexander I, St.
Petersburg, Russian Federation
2JSC "NVTs "Vagony," Saint Petersburg, Russian Federation
3Tashkent State Transport University, Tashkent, Uzbekistan

Abstract:  The work examines ways to increase the energy efficiency of freight
transportation processes. It is shown that insufficient attention is paid to the
issue of reducing the resistance to movement of freight cars, on which the
costs of hauling trains mainly depend. As an indicator of energy efficiency for
freight wagons, it is proposed to introduce the specific energy consumption of
the wagon for performing net transport work of 10°4 t-km. The influence of
movement speed, road structure, and trolley design on this indicator was
studied.

Key words:  freight wagons, energy efficiency indicator, drag, energy consumption.

Kirish

Temir yo‘llarda energiya resurslarining asosiy sarfi poyezdlar tortishiga to‘g‘ri keladi.
Poyezdlar tarkibiga lokomotivlar va vagonlar kiradi. Birog samaradorlikni oshirishga garatilgan
texnik tadbirlar sifatida, asosan, lokomotivlarni takomillashtirish, tormozlashda energiyani
rekuperatsiya gilishni kengaytirish, yogilg*i-energetika resurslarini rejalashtirish va me’yorlashni
boshgarish masalalari ko‘rib chigiladi [1, 2].

Yuk vagonlariga kelsak, aynan ularni harakatlantirish uchun elektr energiyasi va
yoqilg‘ining asosiy gismi sarflanadi, amalda esa fagat ikki ustuvor yo‘nalish ajratiladi: o‘q
yuklamasini oshirish va vagon tarasini kamaytirish. Ushbu yo‘nalishlar temir yo‘l transportida
energiyani tejash nuqtai nazaridan shubhasiz samarali, biroq ular tashkiliy va moliyaviy yechimlar
bilan yetarlicha go‘llab-quvvatlanmaydi.

Rossiyada 25 ts dan yuqori, ayrim MDH mamlakatlarida esa 23,5 ts dan yuqori 0‘q
yuklamalarini oshirish jarayoni to*xtab qolgan. Tara koeffitsiyenti deyarli kamaymayapti. Bu holat
vagon tarasini tashish uchun hech kim to‘lov gilmasligi bilan bog‘lig, chunki yuk jo‘natuvchilar
tashilayotgan yuk massasiga yoki vagon jo‘natmasiga haq to‘laydilar. Shuning uchun 1520 mm iz
kengligidagi temir yo‘llar parki vagonlari tarasini sezilarli kamaytirish zarurati yaqgol bo‘lsa-da,
vagonlarni bu yo*nalishda takomillashtirish sekin kechmoqda.

Alyuminiy qotishmalari va kompozit materiallardan tayyorlangan vagonlar xarid
gilinmayapti. Vagon xaridorlari sotib olish narxining past bo‘lishiga ustunlik bermoqdalar. Yangi
lokomotivlarni ishlab chigishda ularning energiya samaradorligini bir necha foizga oshirish uchun
kurash olib borilayotgan bir vaqtda [3, 4], vagonlarning harakatga garshiligini kamaytirish orqgali
tashishlarning energiya samaradorligini o‘nlab foizga oshirish mumkin. So‘nggi yillarda
o‘tkazilgan tadgiqotlar va sinovlar [5-7] turli modelli vagonlarning harakatga garshiligi, demak,
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ularni harakatlantirishga sarflanadigan energiya miqdori 20-40 % gacha farq qilishi mumkinligini
ko‘rsatdi. Aynan harakatga qarshilik giymati vagonlarni tashishga sarflanadigan energiyani
belgilaydi. Hozircha anig modeldagi vagonni harakatlantirish uchun real energiya sarfi gancha
ekani yetarlicha ma’lum emas. Yuk vagonlari uchun energiya samaradorligi ko‘rsatkichlari
mavjud emas.

Agar vagonlarda dvigatel bo‘Imasa va ular bevosita energiya resurslarini iste’mol gilmasa,
energiya samaradorligi hagida gapirish mumkin emas, degan garash mavjud. Biroq vagonlar
poyezd harakatiga garshilik hosil giladi va ushbu garshilikni yengish uchun lokomotiv iste’mol
giladigan energiya resurslari sarflanadi.

GOST R 56828.29-2017 da quyidagi ta’rif berilgan: «Energiya samaradorligi ko‘rsatkichi
- har ganday magsaddagi mahsulot yoki texnologik jarayon uchun energetik resurslarni iste’mol
qilish yoki yo*qotishlarning mutlag, solishtirma yoki nisbiy giymati» [8]. Ushbu ta’rifga tayangan
holda [9] ishida yuk vagonining energiya samaradorligi ko‘rsatkichini vagonning 10 ming t-km
netto foydali tashish ishini bajarishida asosiy harakatga garshiligini yengishga sarflanadigan
energiya miqdori, megajoularda, sifatida joriy etish taklif gilingan.

Ushbu ko‘rsatkichni hisoblash uchun ikki formula taklif etilgan:

— o‘rtacha tezlik bo‘yicha yaginlashtirilgan formula:

PE=((mag+m_t)/m_g) W'(vort)/A)=(1+kt) (a+bv+cv?d)/(q0:A);
1)

— tezliklarning diapazonlar bo‘yicha tagsimlanishini hisobga oluvchi aniglashtirilgan

formula:

PE=(1+k.1t) (ax2(p_iv_i)+bX(p_iv_i?) +cX(f_iv_i%))/(v_o‘rt-q0-A),

)
bu yerda P_E - vagonning energiya samaradorligi ko‘rsatkichi, MDj/10 ming t-km netto;
m_g va m_t - mos ravishda yuk massasi va tara massasi, t; k_t - vagon tara koeffitsiyenti; w"(v) -
vagon harakatining asosiy solishtirma qgarshiligi, N/t; A - yukni ko*chirish bo‘yicha foydali ish,
t-km; n - tezlik diapazonlari soni; v_i - i-diapazondagi harakat tezligi, km/soat; p_i - v_i tezlikda
harakatlanish ehtimolligi; a, b, ¢ - tajriba yo‘li bilan aniglanadigan va vagon turi hamda yurish
gismlari konstruksiyasiga bog‘lig bo‘lgan asosiy solishtirma harakatga garshilik koeffitsiyentlari.

Energiya samaradorligi ko‘rsatkichi gancha kichik bo‘lsa, vagonni harakatlantirish uchun
shuncha kam energiya resurslari talab etiladi. (1) ifoda shuni ko‘rsatadiki, yuk vagonining energiya
samaradorligi ko‘rsatkichi tara koeffitsiyenti, o‘rtacha harakat tezligi va vagonning asosiy
solishtirma harakatga garshiligi kamayganda hamda o‘q yuklamasi ortganda pasayadi. (2) formula
esa harakat tezligi bo‘yicha vagon harakatiga garshilik giymatining tagsimlanishini ham hisobga
oladi.

Asosiy harakatga qgarshilik, «Poyezd ishlari uchun tortish hisoblari qoidalari»ga (keyingi
o‘rinlarda - PTHQ) [10] muvofig, yo‘l konstruksiyasiga, (1) formuladagi o‘rtacha harakat tezligiga
va (2) formuladagi tezliklar tagsimotiga ham bog‘lig. Shuningdek, asosiy harakatga garshilikka
yurish gismlari konstruksiyasi ta’sir qilishi ma’lum. Muayyan vagonlarning energiya
samaradorligi ko‘rsatkichini baholash uchun hisob-kitoblar va sinovlarning bargaror hamda
takrorlanuvchi natijalariga ega bo‘lish zarur.

Shu sababli keyingi bosgichda energiya samaradorligi ko‘rsatkichiga quyidagi omillar
ta’sirini baholash vazifasi qo‘yildi:

— tashish amalga oshiriladigan yo*l tuzilmasi (zvenoli yoki choksiz yo‘l);

— harakat tezliklarining diapazonlar bo*yicha tagsimlanishi;

-68 -



Monogoi

CHeLUAIUCT . ‘./. Volume 5 | Issue 48-49 |
Young specialist - M\ March-April 2026
Kac maman oy ISSN: 2791-3651

Yosh mutaxassis

— yurish gismlarining holati (yangi yoki yeyilgan);
— vagonning konstruktiv xususiyatlari.

Vagonning energiya samaradorligi ko‘rsatkichiga yo‘l tuzilmasining ta’siri

(1) va (2) formulalardan foydalanib, PTHQ formulalari bo‘yicha hisoblangan solishtirma
garshilik asosida zvenoli va choksiz yo‘l uchastkalarida, PTHQ da keltirilgan vagon turlari uchun,
0‘g yuklamasi 23,5 ts va 25 ts bo‘lgan vagonlarda 80 km/soat o‘rtacha tezlikda energiya
samaradorligi ko‘rsatkichlari hisoblab chiqildi (1-rasm).

Olingan natijalarga ko‘ra, choksiz va zvenoli yo‘l uchastkalarida hisoblangan energiya
samaradorligi ko‘rsatkichlari orasidagi farq o‘rtacha 8-10 % ni tashkil etadi. Tashishlarning asosiy
hajmi choksiz yo‘llarda amalga oshirilishi, choksiz yo‘l uzunligi esa zvenoli yo‘l uzunligidan
ancha katta ekanligi sababli, vagon energiya samaradorligini baholashda choksiz yo‘l uchastkasi
uchun hisoblangan giymatni gabul gilish, zvenoli yo*l uchun baholash zarur bo*lganda esa ushbu
giymatni 8 % ga oshirish taklif etiladi.

250

225.9 227.0

200

150

Energiya samaradorligi
ko'rsatkichi

50 A

Yarim vagonlar Sisternalar Yarim vagonlar Sisternalar
23.,51ts 235ts 251ts 25 15

R Zvenoli yo'l BN Choksiz yo'l

1-rasm - PTHQ formulalari yordamida zvenoli va choksiz yo*l uchastkalari uchun,
0‘gq yuklamasi 23,5 ts va 25 ts bo‘lgan vagonlar bo‘yicha hisoblangan energiya
samaradorligi ko‘rsatkichlari

Vagonning energiya samaradorligi ko‘rsatkichiga harakat tezligining ta’siri

Turli 0q yuklamasiga ega to‘rt o‘gli yarim vagonlar uchun zvenoli va choksiz yo’l
uchastkalarida energiya samaradorligi ko‘rsatkichlarining o‘rtacha harakat tezligiga bog‘ligligi 2-
rasmda keltirilgan.

Vagon energiya samaradorligi ko‘rsatkichining fizik ma’nosi nuqtai nazaridan bu yurish
tezligi, ya’ni to‘xtashlar, tezlanish va sekinlanish vaqtlarini hisobga olmagan, biroq oraliq
stansiyalar va tezlikni pasaytirish talab etiladigan boshga joylardan o‘tishdagi cheklovlarni
inobatga olgan poyezdning o‘rtacha tezligi bo‘lishi kerak. Yurish tezligi turli temir yo‘l
uchastkalari uchun farg giladi, u bo‘yicha statistik ma’lumotlar mavjud emas, shuning uchun
yurish tezligidan foydalangan holda hisoblashlar o*tkazish giyin.
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2-rasm - Zvenoli va choksiz yo‘lda vagon energiya samaradorligi ko‘rsatkichining
harakat tezligiga bog‘ligligi

Tezlikni tanlashning boshga mumkin bo‘lgan varianti - vagonlarning dinamik
yuklanganligini hisoblashda qo‘llaniladigan konstruksion tezlikka garab, GOST 33211-2014 [11]
yoki «1520 mm iz kengligidagi MPS temir yo‘llari vagonlarini hisoblash va loyihalash normalari»
(keyingi o‘rinlarda - Normalar) [12] bo‘yicha o‘rtacha tezlikni aniglashdir.

3-rasmda yarim vagon energiya samaradorligi ko‘rsatkichini o‘rtacha tezlik bo*yicha yoki
GOST 33211-2014 va Normalarga muvofig ekspluatatsiyadagi harakat tezliklarining
tagsimlanishini hisobga olgan holda hisoblash natijalari taggoslangan.

3-rasmdan ko‘rinadiki, yaqinlashtirilgan va aniglashtirilgan formulalar bo‘yicha bajarilgan
hisoblar natijalari orasidagi eng katta tafovut vagonning 160 km/soat konstruksion tezligida
kuzatilib, 20 % ni tashkil etgan. Hozirgi kunda aksariyat yuk vagonlarining konstruksion tezligi
120 km/soat bo‘lib, ushbu tezlik uchun natijalar fargi taxminan 9 % ni tashkil etadi. Bu (1) va (2)
formulalarning o‘zaro mosligini hamda ularni go‘llash mumkinligini ko‘rsatadi.
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160 km/soat 140 km/soat 120 km/soat 100 km/soat 90 km/soat
B GOST bo'vicha o'rtacha tezlik
W GOST bo'yicha tezliklar tagsimoti
mmm Normlar bo'yicha tezliklar tagsimoti

3-rasm - O‘g yuklamasi 23,5 ts bo‘lgan yarim vagon uchun o‘rtacha tezlik bo‘yicha
(1-formula) hamda GOST 33211-2014 va Normalar bo‘yicha tezliklar tagsimotini hisobga
olgan holda (2-formula) hisoblangan energiya samaradorligi ko‘rsatkichlari
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Tezlikning yuk vagonining energiya samaradorligi ko‘rsatkichiga ta’sirini baholash yakuni
bo‘yicha energiya samaradorligi ko‘rsatkichini hisoblash uchun o‘rtacha tezlik sifatidav_o‘rt =80
km/soat giymatini gabul gilish taklif etiladi. Bu giymat GOST 33211-2014 va Normalar bo*yicha
aniglangan o‘rtacha tezlikning o‘rtacha giymatidir. Yoki yanada aniq hisoblar uchun GOST
33211-2014 tavsiya etadigan tezliklar tagsimotidan foydalanish mumkin. Bunda tafovut taxminan
9 % ni tashkil etadi.

Vagonning energiya samaradorligi ko‘rsatkichiga uning texnik holatining ta’siri

PTHQ formulalari harakatga o‘rtacha qarshilikni aniglaydi, biroq yurish gismlarining
holatini hisobga olmaydi. Shu bilan birga, vagon ishlab chigarishga go‘yilganda, odatda, yangi
hamda yeyilgan holatdagi vagonlar sinovdan o‘tkaziladi.

Shuningdek, 12-9853, 12-9869 va 12-196-01 modelli yarim vagonlar uchun VNIIZHT
sinovlari natijalariga asoslanib, yangi va yeyilgan harakatlanuvchi tarkib birliklari energiya
samaradorligi ko‘rsatkichlari taggoslandi. Hisoblash natijalari 1-jadvalda keltirilgan.

1-jadval
80 km/soat tezlik uchun VNIZHT sinovlari bo‘yicha energiya samaradorligi
ko“rsatkichlarini hisoblash natijalari

12-9853 12-9853 12-9869 12-9869 | 12-196-01 | 12-196-01
Parametr . . i . . .
yangi yeyilgan yangi yeyilgan yangi yeyilgan
a 6,008000 | 6,129000 | 6,137000 | 6,138000 | 6,224000 | 6,240000
0,003530 | 0,010800 | 0,001060 | 0,010500 | 0,017800 | 0,001100
0,000780 | 0,000710 | 0,000666 | 0,000580 | 0,000516 | 0,000890
P E 148,90 152,33 135,19 137,90 147,64 153,87
Farq 2% 2% 2% 2% 4% 4%

1-jadvalni tahlil gilish shuni ko‘rsatadiki, vagonlarning yeyilish darajasiga bog‘lig holda
energiya samaradorligi ko‘rsatkichlari orasidagi farqg 4 % gacha yetadi. Demak, energiya
samaradorligi ko‘rsatkichini hisoblashda harakatlanuvchi tarkibning yeyilish darajasini ayrim
hollarda e’tiborsiz goldirish mumkin.

Vagonning energiya samaradorligi ko‘rsatkichiga uning konstruktiv

xususiyatlarining ta’siri

Vagonlarning konstruktiv xususiyatlari ta’sirini baholash uchun ayrim modelli yarim
vagonlar bo‘yicha harakatga qarshilikni aniglashga garatilgan dinamometrik sinovlar natijalari
asosida hisoblangan energiya samaradorligi ko‘rsatkichlari PTHQ formulalari bo‘yicha
hisoblangan ko‘rsatkichlar bilan taggoslandi.

PTHQ formulalari va VNIIZHT sinovlari natijalari bo‘yicha asosiy garshilikni aniglagan
holda bajarilgan hisoblash natijalari 2-jadvalda keltirilgan.
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2-jadval
Energiya samaradorligi ko‘rsatkichini hisoblash natijalari
PTHQ bo‘yicha VNIZHT sinovlari
Vagon modeli P_E, MDj/10 ming bo‘yicha P_E, Farq, %
t-km MDj/10 ming t-km
18-100
aravachalaridagi 12- 225 202 11
132 yarim vagoni
18-194
aravachalaridagi 12- 214 151 41
196-01 yarim vagoni
18-9855
aravachalaridagi 12- 216 152 42
9853 yarim vagoni
18-6863
aravachalaridagi 12- 203 144 40
9548-01 yarim vagoni

2-jadval tahlili shuni ko*rsatadiki, innovatsion vagonlar uchun PTHQ formulasi energiya
samaradorligi ko‘rsatkichini sezilarli darajada yugori baholaydi, chunki u fagat 0*q yuklamasining
ortishini hisobga oladi, yurish gismlari konstruksiyasidagi o‘zgarishlarni esa inobatga olmaydi.
Shu munosabat bilan ekspluatatsiyaga kiritilayotgan yuk vagonlarining yangi modellari uchun
asosiy harakatga garshilikni tajriba yo‘li bilan aniglash vazifasi yuzaga keladi.

Vagonlar energiya samaradorligi ko‘rsatkichining joriy etilishi vagonsozlar oldiga
vagonlarni fagat unumdorlik, ishonchlilik va xavfsizlikni oshirish magsadida emas, balki energiya
samaradorligi nugtai nazaridan ham takomillashtirish vazifasini qo‘yadi.

Xulosalar

1. Poyezdlar tortishiga sarflanadigan xarajatlarni kamaytirish bo*yicha tadbirlarni ishlab
chigishda temir yo‘llar iste’mol giladigan energiya resurslarining asosiy gismi sarflanadigan yuk
vagonlari energiya samaradorligini oshirish masalasiga yetarli e’tibor garatilmayapti.

2. Yuk vagonlari energiya samaradorligini baholash uchun vagon tomonidan 104 t-km
netto tashish ishini bajarishda asosiy harakatga garshilikni yengishga sarflanadigan energiyaning
megajoullardagi solishtirma sarfini ifodalovchi energiya samaradorligi ko‘rsatkichini joriy etish
taklif gilinadi.

3. Energiya samaradorligi ko‘rsatkichini yangi vagonlarni ishlab chigarishga qo‘yishda
vagonlarning asosiy solishtirma harakatga garshiligini aniglash bo‘yicha tajribalar asosida (1) va
(2) formulalar yordamida aniglash hamda uning giymatlari hagida iste’molchilar va OAO
«RJID»ni xabardor qilish taklif etiladi.

4. Ayrim modelli vagonlar energiya samaradorligi ko‘rsatkichlari hisoblab chiqgildi va
yurish gismlari konstruksiyasi, 0‘q yuklamasi hamda vagon tarasiga bog‘lig holda ushbu
ko‘rsatkich 40 % dan ortiq farg gilishi mumkinligi ko‘rsatildi.
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UDK 004.94:629.463
YUK VAGONLARINING HARAKATGA ASOSIY QARSHILIGINI

ANIQLASHDA RAQAMLI MODELLAR VA SUN’1Y YO‘LDOSH
NAVIGATSIYASI VOSITALARINI QO‘LLASH

Yu.P. Boronenko!?, I.R. Kron';?2, R.V. Rahimov?, O.0. Raximov?
Imperator Aleksandr I nomidagi Peterburg davlat temir yo*l transporti universiteti,
Sankt-Peterburg, Rossiya Federatsiyasi
2AJ “NVTs “Vagony”, Sankt-Peterburg, Rossiya Federatsiyasi
3Toshkent davlat transport universiteti, Toshkent, O‘zbekiston

Annotatsiya: Magolada yuk vagonlarining aerodinamik xususiyatlarini hisoblashda
kompyuter modellashtirishdan foydalanish hamda harakatga asosiy
garshilikni tashlab yuborish usuli bilan aniglash sinovlari davomida
navigatsion gabul qilgich orgali harakat parametrlarini ro‘yxatga olish
asoslab berilgan. Sinov natijalari tahlil gilindi, birlamchi ma’lumotlarni
gayta ishlash metodikasi aniglandi. Harakatga qarshilik xarakteristikalari
qurildi va ular klassik dinamometrik sinovlar jarayonida olingan garshilik
giymatlari bilan solishtirildi. Ishlab chigilgan tashlab yuborish metodikasi
bo‘yicha o‘tkazilgan naturaviy sinovlar natijalari bilan tadqiq gilinayotgan
modeldagi vagonning dinamometrik sinovlari natijalari o‘rtasida gonigarli
moslik mavjudligi hagida xulosa gilindi.

Kalit vagonlarning ragamli modellari, aerodinamika, navigatsion gabul gilgich,

so‘zlar: harakatga asosiy garshilik, tashlab yuborish usuli bo‘yicha sinovlar.

NPUMEHEHUE [IU®POBBIX MOJIEJIEM U CPEJICTB
CIIYTHUYHON HABUT AIIMU ITPU ONPEJAEJEHUUA OCHOBHOI'O
COHPOTHUBJIEHUA ABU/XKEHUIO I'PY30BbIX BAI'OHOB

10.11. Boponenko'?, U.P. Kpou'?, P.B. Paxumos®, 0.0. Paxumos®.
Merep6yprekuii rocynapcTBeHHBINH YHUBEPCUTET HKEIE3HOAOPOKHOTO TPAHCIIOPTA UM,
Nmneparopa Anekcanapa |, Canxt-IletepOypr, Poccuiickas ®@enepanus
2A0 "HBI] "Baros," Canxt-Iletep6ypr, Poccuiickas ®eneparus
$TamkeHTCKMit rOCYNAPCTBEHHBIH TPAHCTIOPTHBINA yHUBEpcUTeT, TamkenT, Y36eKucTaH.

AHHOTAIMAA. B cmambe 000CHOBAHO UCNONBL30BAHUE KOMALIOMEPHO20 MOOEIUPOBAHUSL
npu pacuyeme a’3pOOUHAMUYECKUX XAPAKMEPUCTUK 2PY308bIX 6A20HO8, A
Makdice pecucmpayusi Napamempos OBUNCEHUs. depe3 HABUSAYUOHHDILL
NPUEMHUK 8 X00€e UCNBIMAHULL N0 ONPedesieHU0 OCHOBHO20 CONPOMUBIEHUSL
osudicenuro  memooom  copoca.  Ilpoananusuposanvi  pezyrvmamol
ucnelmanuti, onpeoeieHa Memoouka o00padoOmKu UCXOOHBIX OAHHbIX.
Tlocmpoenvl xapakmepucmuku conpomusieHusi O8UNCEHUIO U CONOCMABILEHbL
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C 3HAYeHUAMU CONPOMUBTIEHUS, NOLYYEHHbLIMU 6 Npoyecce KiacCU4ecKux
ounamomempuyeckux  ucnoimauuil.  Coenan  6v1600 0  HAIUYUU
YOO08NIemBOPUMENbHOZO COOMBEMCMEUS MeNCOY Pe3yIbmamamu HamypHuIX
UCNBLIMAHUL, NPOBEOEHHBLIX N0 Pa3pabomanHol Memoouxke copoca, u
Dpe3yIbmamamy.  OUHAMOMEMPUYECKUX UCHLIMAHULL 8A20HA  UCCIEOYeMOll

MOOEIU.
KaroueBble  yugposvie  modenu  8acoHO8, UCnelmanus — No  a’pPoOUHAMUKE,
CJIOBA: HABUSAYUOHHOMY NPUEMHUKY, OCHOBHOMY CONPOMUBILEHUIO OBUNCEHUIO,

Memody copoca.

APPLICATION OF DIGITAL MODELS AND SATELLITE
NAVIGATION TOOLS IN DETERMINING THE MAIN MOVEMENT
RESISTANCE OF TRUCK VAGONS

Boronenko Yu.P.12 |.R. Kron!?, R.V. Rakhimov3, O.0. Rakhimov?.
1St. Petersburg State University of Railway Transport named after Emperor Alexander 1,
St. Petersburg, Russian Federation
2JSC "NVTs "Vagony," Saint Petersburg, Russian Federation
3Tashkent State Transport University, Tashkent, Uzbekistan.

Abstract:  The article substantiates the use of computer modeling in calculating the
aerodynamic characteristics of freight wagons, as well as the registration of
movement parameters via a navigation receiver during tests to determine the
main resistance to movement using the discard method. The test results were
analyzed, and the methodology for processing the primary data was
determined. Resistance characteristics to motion were constructed and
compared with the resistance values obtained during classical dynamometric
tests. It was concluded that there is a satisfactory correspondence between
the results of field tests conducted according to the developed discharge
methodology and the results of dynamometric tests of the car model under
study.

Key words:  digital car models, aerodynamics, navigation receiver, main drag, and
throwaway testing.

Rossiya Federatsiyasi temir yo‘llarida harakat jarayonini optimallashtirishning eng ustuvor
yo‘nalishlaridan biri tashish hajmini saglab qolgan holda ularga sarflanadigan xarajatlarni
kamaytirishdan iborat [1]. Ma’lumki, harakatlanuvchi tarkib ekspluatatsiyasida energetik
resurslarning asosiy iste’molchisi lokomotiv tomonidan harakatga garshilikni yengish uchun
tortish kuchini hosil gilish jarayonidir [2]. Harakatga qgarshilik, 0‘z navbatida, tarkibiy gismlarga
ajratib garaladi, ularning asosiylari mexanik va aerodinamik garshilikdir.

Awvalrog [3] o‘z mohiyatiga ko‘ra skatyvanie usuliga [4] o‘xshash bo‘lgan tashlab
yuborish usuli bilan harakatga asosiy garshilikni aniglash sinovlarini o*tkazish imkoniyati hagida
gipoteza ilgari surilgan edi. Skatyvanie usuli texnologik xususiyatlari sababli asosan o‘zi yurar
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tortish harakatlanuvchi tarkibi uchun qo‘llaniladi. Yuk vagonlari uchun esa hozirgi vaqtda
harakatga asosiy garshilikni aniglashning dinamometrik usuli go‘llaniladi [5]. Bu usulda tajriba
tarkibida bir modeldagi kamida 65 ta vagon bo‘lishi talab etiladi. Mazkur metodik talab hali
ommaviy ishlab chigarishga Kiritilmagan innovatsion vagonlarning harakatga garshiligini
baholash zarur bo‘lganda giyinchilik tug‘diradi, shuningdek bunday sinovlarni o‘tkazish katta
moliyaviy xarajatlarni talab giladi.

Shu munosabat bilan yuk vagonlarining harakatga asosiy garshiligini aniglash uchun
tashlab yuborish sinovlarini o‘tkazish taklif gilindi [6, 7]. Bunday sinovlarni fagat ushbu turdagi
tadgigotlar uchun maxsus ishlab chigilgan uskunalar mavjud bo‘lganda o‘tkazish mumkin. Ushbu
uskunalar masofadan boshgariladigan elektromagnit klapan, u bilan bog‘langan elektronika bloki
va kamida 100 metr masofadan qurilmaning ishlashini ta’minlaydigan boshgaruv pulti, aniq
0‘lchash manometri, MNP-M7 navigatsion gabul gilgichi [8], tadgiq gilinayotgan vagon namunasi
ustiga o‘rnatilgan va noutbuk ko‘rinishidagi EHM, shuningdek chigish kuchlanishi 12 V bo‘lgan
guvvat manbaidan iborat.

MNP-M7 navigatsion gabul gilgichi vagonning joriy koordinatalarini mahalliy geografik
koordinatalarda (kenglik, uzunlik, balandlik), vaqtni va yo‘l tezligi vektorini hisoblashni,
shuningdek GLONASS tizimining 24 tagacha signallarini parallel gabul gilishni ta’minlaydi.
Kodli differensial ma’lumotlarni gayd etish rejimidan foydalanilganda koordinatalarni
aniglashdagi mutlaq xatolik 0,95 ishonchlilik ehtimoli bilan 2 metrni tashkil etadi [9].

Tashlab yuborish usuli bilan harakatga garshilikni aniglash sinovlarini o*tkazish uchun bir
gator tayyorgarlik ishlari bajarilishi zarur. Ular sinov o‘tkaziladigan temir yo‘l uchastkasi
parametrlarini o‘Ichash hamda tadgiq gilinayotgan vagon modellarini loyihalashdan iborat bo‘lib,
bu keyinchalik vagonning yakka holda harakatlanishida va poyezd tarkibida harakatlanishida
aerodinamik hisob-kitoblarni bajarish uchun kerak bo*ladi.

Naturaviy sinovlar o‘tkazilgan 12-196-01 modeldagi yuk yarimvagonining ishlab
chigilgan modellari 1-rasmda keltirilgan.

a b

__ P i
. (& i
e

1-rasm — Aerodinamik hisob-kitoblar uchun 12-196-01 modeldagi yarimvagon
modellari: a — poyezd tarkibida; b — yakka holda harakatlanganda
Havo muhitining govushqgogligi hisobga olinganda harakatga aerodinamik gqarshilikni
aniglash masalasi Navye-Stoks tenglamalari tizimining xususiy holatini yechishga keltiriladi.
Ushbu holat 2-rasmda keltirilgan [10].
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oplot + V-(pv™) = Sy, )
p-ovlot + p(V'-V)V' = =Vp + pvay~

bu yerda p — statik bosim; t — vaqt; v — hisoblanayotgan muhit vektori; S, — hisoblanayotgan
muhit massasining manbai (yutgichi); p — statik bosim; p — molekulyar govushqoglik.

Yo*l parametrlarini o‘lchash Spectra Precision ProMark700 va Spectra Precision SP80
sun’iy yo‘ldosh geodezik apparaturalari yordamida amalga oshirildi. Ularning o*Ichash anigligi
N-3 niveliri yordamida tekshirildi. O‘Ichashlar orasidagi farq 0,1 mm ni tashkil etdi. O‘lchash
jarayoni va uning natijalari 3-rasmda ko‘rsatilgan.

—
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2-rasm — Tenglamalar tizimini (1) yechishda havo tezligi gradienti chiziglari tasviri

Sinovlarning mohiyati shundan iboratki, ikki lokomotiv va vagon-laboratoriyadan iborat
tajriba tarkibida sinov uchastkasiga olib kelingan, tormozlarni masofadan boshgarish qurilmasi
hamda EHM bilan bog‘langan navigatsion gabul gilgich bilan jihozlangan netyagovoy
harakatlanuvchi tarkib namunasi sinov tezligigacha tezlashtiriladi. So‘ngra u vagon-
laboratoriyadan ajratiladi va inersiya kuchlari ta’sirida to‘liq to‘xtaguncha yoki masofadan
boshgarish pulti yordamida tormoz ishga tushirilguncha erkin harakatlanadi.

Ajratish amalga oshiriladigan boshlang‘ich tezliklar ishlab chigilgan metodikada
belgilangan bo‘lib, ular 30, 60 va 90 km/soatga teng. Statistik ma’lumotlarni shakllantirish
magsadida har bir tezlik uchun kamida uchta tashlab yuborish sinovi bajariladi.

Olingan eksperimental ma’lumotlar ushbu sinovlar uchun maxsus ishlab chigilgan
Resistance to Motion Handler (RTM Handler) dasturida Python dasturlash tilida gayta ishlanadi
[11]. Qayta ishlash ichki va tashqgi kutubxonalar yordamida ma’lumotlarni o‘zgartirish, tozalash
va tahlil gilish orgali amalga oshiriladi.
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3-rasm — Rossiya, Belorechensk shahridagi sinov temir yo‘l uchastkasi
parametrlarini o‘lchash: a — o‘lchash jarayoni; b — o‘Ichash natijasi
Nivelirlash orqgali aniglashtirilgan va dengiz sathidan balandligi belgilangan sinov
uchastkasi koordinatalari uchun tajriba birlamchi ma’lumotlaridan vagon harakati vagti hamda
tezligi giymatlari ajratib olinadi. Tezlik va balandlikning o‘zgarishi bo‘yicha vagonning siljishi
davomida harakatga garshilik kuchlari bajargan ish baholanadi. Nyutonning ikkinchi qonuni va
energiyaning saglanish qonuniga muvofig vagon tezlanishi quyidagi formula bo*yicha hisoblandi:
a=1/S-[(V22—V:3/2+g(h.—hi) ] 2
bu yerda a — vagon harakati tezlanishi; S — tezlik V. dan V. gacha o‘zgaradigan t vaqt
oralig‘ida bosib o‘tilgan yo‘l; V2 va Vi —t vaqt oralig‘ida mos ravishda vagon harakati tezligining
oxirgi va boshlang‘ich giymatlari; g — erkin tushish tezlanishi; h. va h: — t vaqgt oralig‘ida mos
ravishda vagon balandlik koordinatasining oxirgi va boshlang*ich giymatlari.
Tadqgiq gilinayotgan vagonning brutto massasini bilgan holda, Nyutonning ikkinchi gonuni
formulasi bo*yicha harakatga garshilik kuchlarining natijaviy giymatini aniglash mumkin.
Hisoblangan tezlanish giymatlari Kalman filtrlash jarayonidan o‘tkazildi [12]. Unga ko‘ra
tizim holati ixtiyoriy vaqt momentida quyidagi ifoda bilan aniglanadi:
Xn = Y,k Xk + Zis® L yrn,iBili 3)
bu yerda .« — holatlar o*tish matritsasi; x. — k boshlang‘ich vagt momentidagi tizim holati;
Bi — koeffitsiyentlarning to*g‘ri burchakli matritsasi; u; — tizimni tavsiflovchi kirish ketma-ketligi.
Olingan giymatlar polinomial regressiya tahliliga tortildi. Uning adekvatligi determinatsiya
koeffitsiyenti giymati bo*yicha baholandi.
Shunday qilib, sinovdan o‘tkazilayotgan vagonning poyezd tarkibidagi harakatga asosiy
garshiligi quyidagiga teng:
Wi = Wio — Waer.o + Woaeran
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bu yerda W, — sinovdan o‘tkazilayotgan vagonning poyezd tarkibidagi harakatga asosiy
garshiligi; Wi — yakka holdagi sinov vagonining harakatga asosiy garshiligi bo‘lib, tajribada
vagon tezligi va uning yo‘ldagi holatini o*Ichash ma’lumotlarini gayta ishlash orgali olinadi; Wer.o
— yakka holdagi sinov vagonining ragamli modeli bo‘yicha hisoblash natijasida olingan
aerodinamik qarshiligi; Wa.... — poyezd tarkibidagi vagonning ragamli modellari bo‘yicha
hisoblash natijasida olingan sinov vagonining poyezddagi aerodinamik garshiligi.

Vagon harakati tezligiga nisbatan harakatga garshilik kuchlarining o‘zgarishini yaqqol
ko‘rsatish uchun turli tezliklarda sinovlar jarayonida olingan ma’lumotlar birlashtirildi. Olingan
statistik ma’lumotlar approksimatsiya qilinib, 4-rasmda keltirildi.

Yuk vagonlarining harakatga asosiy garshiligini tashlab yuborish usuli bilan aniglash
bo‘yicha ishlab chigilgan sinov metodikasi verifikatsiya gilingan hamda “VNIIJT” AJ va “RJD”
OAJ Texnik siyosat departamenti bilan kelishilgan.

Birlamchi sinov ma’lumotlarini gayd etuvchi vosita sifatida yanada takomillashtirilgan
navigatsion gabul gilgichdan foydalanish metod anigligini oshirishni kafolatlashi mumkin.

Dinamometrik usul bilan aniglangan harakatga garshilik giymatlari bilan solishtirilganda
farg o‘rtacha 15 % ni tashkil etdi. Bu farq ikkala usuldagi o‘lchash xatoliklari bilan ham, sinov
vagonining texnik holati xususiyatlari bilan ham bog‘liq bo‘lishi mumkin. Kelgusida aniq bir
namunaning texnik holati ta’sirini istisno gilish uchun tashlab yuborish usuli bilan sinovdan
o‘tkaziladigan vagonlar sonini 3-5 tagacha oshirish masalasi ko‘rib chigilmoqda.
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4-rasm — 12-196-01 modeldagi tadqiq gilinayotgan vagon namunasi harakatga
asosiy garshiligining xarakteristikasi: a — yuklangan holatda; b — bo‘sh holatda
Kelgusida eksperimental ma’lumotlar to‘planishi bilan, agar yuk vagonlari telejkalari
muayyan modellarining mexanik garshiligi o‘zaro bir xil ekanligi hagidagi gipoteza tasdiglansa,
vagonlarning harakatga garshiligini aniglash bo*‘yicha naturaviy sinovlardan voz kechish mumkin
bo‘ladi.
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TURISTIK POYEZDLARNI CHIPTA NARXI, MARSHRUT MASOFASI
VA SAYOHAT DAVOMIYLIGI BO*YICHA QIYOSIY TAHLIL QILISH

Mansuraliyeva Balnura Nurbolat qizi
Toshkent davlat transport universiteti “Korporativ boshgaruv” kafedrasi talabasi
balnuramansuralieva@gmail.com

Masharipov Ma’sud Nu’monjonovich
Toshkent davlat transport universiteti “Igtisodiyot” fakulteti dekani, t.f.d.,
professor
uer_tashiit@mail.ru

Annotatsiya: Maqolada xalgaro turistik temir yo‘l mahsulotlarini narx, marshrut masofasi va
sayohat davomiyligi bo‘yicha giyosiy tahlil gilingan. Tadgiqot bazasida 29 ta
turistik poyezd bo‘yicha operator, geografiya, davomiylik, narx diapazoni,
mavsumiylik va servis ko‘rsatkichlari jamlangan; 10 ta poyezd uchun aniq
marshrut masofasi mavjud. Anig masofa 122 km dan 9 289 km gacha, median
giymat 1 600 km ni tashkil etdi. Masofa va davomiylik nisbatiga asoslangan
shartli marshrut intensivligi Bernina Expressda 122 km/kun, Rovos Railda 200
km/kun, Golden Eagle Trans-Siberian yo‘nalishida 1 161,1 km/kun va The
Ghanda 1 489,5 km/kunni tashkil etdi. Bu natijalar turistik poyezd mahsulotlari
bir xil igtisodiy tabiatga ega emasligini ko‘rsatadi: ayrimlari manzarali gisga
safar, boshqgalari uzoq masofali transport-turizm mahsuloti, yana bir gismi esa
sekin sayohat va premium servisga asoslangan. Shu sababli giyosiy baholashda
mutlag chipta narxi bilan cheklanmasdan, narxning davomiylik va masofa
bo‘yicha normallashtirilgan ko‘rsatkichlari, servis darajasi, mavsumiylik va
marshrutning turistik mazmunini birgalikda hisobga olish taklif etiladi.

Kalit so‘zlar:  temir yo‘l turizmi, turistik poyezd, giyosiy baholash, chipta narxi, marshrut
masofasi, sayohat davomiyligi, premium servis, marshrut intensivligi, Golden
Eagle, Keruen Express.
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KiroueBnie
cJIOBA:

B cratbe mpennokeH MOAXOJ K CPaBHUTENBHON OLIEHKE MEXIYHapOIHBIX
TYpPUCTCKHUX TIO€3JI0B TI0 CTOMMOCTH OwWiieTa, JalbHOCTH MapiipyTa W
MPOJOJKUTENLHOCTH MyTeniecTBUs. Mcxonnas 6a3a comepxut 29 3an0JTHEHHBIX
3amucell 0 TyPUCTCKUX TOE€3/ax, BKIoUas omeparopa, reorpadur mapupyrTa,
MIPOJOJKUTEILHOCTD, IIEHOBOM JMAamna3oH, CE30HHOCTh U MapaMeTphbl CEPBHCA;
s 10 moe3moB mpuBeneHa YTOYHEHHAs JalbHOCTh Mapmipyra. [[uamazoH
TOYHOM MPOTSHKEHHOCTH cocTaisieT oT 122 no 9 289 kM, mennana — 1 600 km.
Pacuer ycnmoBHOW MapUIpyTHOM HWHTEHCMBHOCTH MOKAa3bIBAET CYUIECTBEHHYIO
muddepeHmanuo Moaenei npoaykra: ot 122 km/cytku y Bernina Express u
200 km/cytku y Rovos Rail no 1 161,1 xm/cytku y Golden Eagle na
Tpanccubupckom mapmipyre u 1 489,5 km/cytku y The Ghan. TToka3zano, 4to
abcoitoTHasi LieHa cama M0 cebe He SBIAETCS JOCTaTOYHBIM KpUTEpUEM:
KOPPEKTHOE COMOCTaBlieHuE TpeOyeT ydera UIMTENbHOCTH, JajbHOCTH,
CEPBHUCHOTO YPOBHSI, CE30HHOCTH U TYPUCTCKOTO COJICPKAHUS MapIIPYTA.
KEJIE3HOJOPOKHBIM TypU3M, TYPUCTCKHI MOE3/, CpaBHUTEIbHAs OICHKA, LIEHA,
JTAIBHOCTh MAapIIPyTa, MPOJOJDKUTEIIBHOCTh ITyTCIISCTBUS, MPEMHUATBHBIN
CEepBHC, MapIIPyTHAs HHTEHCUBHOCTD.

COMPARATIVE ANALYSIS OF TOURIST TRAINS BY TICKET PRICE,

ROUTE DISTANCE AND TRAVEL DURATION

Mansuraliyeva Balnura Nurbolat qizi

Student, Department of Corporate Governance, Tashkent State Transport

Annotation:

Keywords:

University balnuramansuralieva@gmail.com

Masharipov Ma’sud Nu’monjonovich
Dean of the Faculty of Economics
Tashkent State Transport University,
Doctor of technical Sciences, Professor
uer_tashiit@mail.ru

The paper proposes a comparative approach to international tourist trains based
on price, route distance and travel duration. The source database contains 29
populated train records with operator, geography, duration, price range,
seasonality and service attributes; precise route distance is available for 10
trains. The precise distance ranges from 122 to 9,289 km with a median of 1,600
km. A conditional route-intensity indicator reveals different product models,
ranging from 122 km/day for Bernina Express and 200 km/day for Rovos Rail
to 1,161.1 km/day for the Golden Eagle Trans-Siberian itinerary and 1,489.5
km/day for The Ghan. The findings show that absolute price alone is
insufficient and should be complemented by distance- and duration-normalized
indicators, service level, seasonality and route tourism content.

railway tourism, tourist train, comparative assessment, price, route distance,
travel duration, premium service, route intensity.

-83-


mailto:balnuramansuralieva@gmail.com

Volume 5 | Issue 48-49 |
March-April 2026
ISSN: 2791-3651

Young specialist J
yKac mamaH 7
Yosh mutaxassis

MoJiogoi crieliuajimcT ‘./
L ) @
M\
@

1. KIRISH

Jahon turizm bozorida temir yo‘l sayohatlari turli igtisodiy va servis
modellariga ega. Venice Simplon-Orient-Express, Eastern & Oriental Express, Blue
Train, Rovos Rail, Golden Eagle, Maharajas’ Express kabi mahsulotlar premium
yoki luxury segmentga yaqgin bo‘lsa, Glacier Express, Bernina Express, Flam
Railway, Grand Canyon Railway singari yo*‘nalishlarda manzarali va gisqa muddatli
turizm ustunlik giladi. The Ghan, VIA Rail “The Canadian”, California Zephyr kabi
uzoq masofali yo‘nalishlarda esa tashish funksiyasi va turistik tajriba bir-biri bilan
uyg‘unlashadi.

Shu farglar sababli turistik poyezdlarni fagat chipta narxi bo‘yicha taggoslash
ilmiy jihatdan yetarli emas. Bir xil narx turli davomiylik, turli masofa, turli servis
paketi va turli mavsumiy sharoitni anglatishi mumkin. Shuning uchun narxni vaqt
va masofa omillari bilan birgalikda baholash zarur.

Magolaning magsadi — xalgaro turistik poyezdlar bazasini tizimlashtirish, aniq
masofa mavjud bo‘lgan yo*‘nalishlar bo‘yicha giyosiy ko‘rsatkichlarni ishlab chigish
va O‘zbekiston ishtirokidagi turistik poyezd mahsulotlarini pozitsiyalash uchun
amaliy xulosalar shakllantirish.

2. MARSHRUT MASOFASI BO*YICHA QIYOSIY TAHLIL

Tadqiqot jarayonida 29 ta turistik poyezd tahlil gilindi. 1-jadvaldan ko‘rinadiki,
masofa oshishining eng katta igtisodiy samarasi gisga va o‘rta marshrutlar oralig‘ida
shakllanadi. 500 km dan 2000 km gacha masofa to‘rt baravar oshgan bo‘lsa-da,
tannarx kupe vagonlarda 35 foiz, platskart vagonlarda 42,6 foizga kamayadi. 2000
km dan keyin tannarxning pasayish sur’ati ancha sekinlashadi. Bu holat marshrutni
fagat tannarxni kamaytirish magsadida haddan tashqari uzaytirish igtisodiy jihatdan
asosli emasligini ko‘rsatadi.

1-jadval
Anig masofasi mavjud 10 ta turistik poyezd bo‘yicha asosiy ko‘rsatkichlar
Poyezd Aniq masofa, km | Davomiylik, kun | Shartli km/kun
Venice Simplon-Orient-Express 844 2 422
Eastern & Oriental Express 1920 3 640
Rocky Mountaineer 957 1 957
The Ghan 2979 2 1489
Blue Train 1 600 2 800
Rovos Rail (Pride of Africa) 1 600 8 200
Golden Eagle (Trans-Siberian) 9 289 8 1161
Glacier Express 291 1 291
Bernina Express 122 1 122
VIA Rail 'The Canadian' 4 466 4 1116
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Anig masofasi mavjud tanlanmada eng gisga yo‘nalish Bernina Express — 122
km, undan keyin Glacier Express — 291 km va Venice Simplon-Orient-Expressning
Venice-Paris varianti — 844 km. Eng uzun yo‘nalish Golden Eagle uchun
ko‘rsatilgan Moscow-Vladivostok Trans-Siberian marshruti bo‘lib, 9 289 km ni
tashkil etadi. 10 ta anig marshrut bo‘yicha o‘rtacha masofa 2 406,8 km, median
masofa esa 1 600 km. O‘rtacha giymatning medianadan sezilarli katta bo‘lishi
tanlanmada juda uzoqg yo‘nalishlar, avvalo Golden Eagle va VIA Rail “The
Canadian”, mavjudligi bilan izohlanadi (1-rasm).
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1-rasm. Turist poyezdlarining marshrut uzunligi
3. SAYOHAT DAVOMIYLIGI VA MARSHRUT INTENSIVLIGI

Turistik mahsulotning xarakterini tavsiflash uchun marshrut masofasini hisobiy
davomiylikka bo‘lish orgali shartli marshrut intensivligi ko‘rsatkichi qo‘llanildi: Iy,
= L/ T. Bu yerda I, — shartli marshrut intensivligi, km/kun; L — marshrut masofasi,
km; T — hisobiy sayohat davomiyligi, kun.

Mazkur ko‘rsatkich poyezdning haqiqiy sutkalik yurishini anglatmaydi, chunki
turistik safarda ekskursiya, uzoqg to‘xtash va mehmonxona funksiyasi muhim rol
o‘ynashi mumkin. Birog u mahsulotning “harakatga yo‘naltirilgan” yoki “sekin
sayohatga yo‘naltirilgan” ekanini giyosiy aniglashga yordam beradi.

Rovos Railning Pretoria—Cape Town klassik yo*‘nalishi 1 600 km bo‘lsa-da,
hisobiy 8 kunlik davomiylik sababli shartli intensivlik atigi 200 km/kunni tashkil
etadi. Xuddi shu 1 600 km masofa Blue Train uchun 2 kunlik hisobiy davomiylikda
800 km/kunni beradi. Bu bir xil yoki yagin masofa turli servis falsafasiga ega
mahsulotlarda mutlaqo boshga vagt modeliga aylanishini ko‘rsatadi.
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2-rasm. Turistik poyezdlar bo‘yicha shartli marshrut intensivligi
Eng yugori ko‘rsatkich The Ghan uchun 1 489,5 km/kun, Golden Eagle Trans-
Siberian marshruti uchun 1 161,1 km/kun, VIA Rail “The Canadian” uchun 1 116,5
km/kun va Rocky Mountaineer uchun 957 km/kunni tashkil etadi. Tanlanma
bo‘yicha median shartli intensivlik 720 km/kun (2-rasm).

4. NARX KO*‘RSATKICHLARINI TALQIN QILISH

Bir xil valyutadagi mahsulotlar yoki bitta operator ichidagi alternativalarni
baholashda “narx/kun” ko‘rsatkichi foydali. Bundan tashgari, anig kilometraj
mavjud bo‘lsa, “narx/1000 km” ko‘rsatkichi ham joriy etilishi mumkin. Bunday
normallashtirish premium servis narxini transport ishining o‘zidan ajratishda
yordam beradi (2-jadval).

3-jadval
Anig masofali poyezdlarda narx va mahsulot turini talgin gilish uchun tayanch
ko‘rsatkichlar

Poyezd Narx diapazoni Masofa, km Davomiylik, kun Asosiy talgin
Bernina Express CHF 50-150 122 1 Qisga scenic mahsulot
Glacier Express CHF 100-300 291 1 Kunlik panoramik sayohat

. USD 1 500- Sekin premium/luxury
Rovos Rail 10 000+ 1600 8 sayohat
Golden Eagle USD 5 000- 9289 8 Uzog masofali premium
(Trans-Siberian) 20 000+ transkontinental mahsulot
AUD 1 000- Uzog masofali transport-
The Ghan 6 000 2919 2 turizm modeli
VIA Ral! T'he CAD 500-3 000+ 4466 4 Uzoq masofa_ll aralash _
Canadian transport va turizm modeli
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Turistik poyezdlarni kamida to‘rtta funksional guruhga ajratish mumkin.
Birinchi guruh — premium va luxury sleeper trainlar: Venice Simplon-Orient-
Express, Eastern & Oriental Express, Blue Train, Rovos Rail, Golden Eagle,
Maharajas’ Express, Palace on Wheels va Deccan Odyssey. Ikkinchi guruh — uzoq
masofali transport-turizm mahsulotlari: The Ghan, VIA Rail “The Canadian”,
California Zephyr va gisman Golden Eagle. Uchinchi guruh — manzarali kunlik yoki
gisqa safarlar: Glacier Express, Bernina Express, Flam Railway, Grand Canyon
Railway, Napa Valley Wine Train va Belmond Hiram Bingham. To‘rtinchi guruh —
heritage va regional turistik poyezdlar: Darjeeling Himalayan Railway, Jacobite,
Dogu Express va boshqalar.

Bunday tasnif iqgtisodiy tahlil uchun muhim, chunki turli guruhlardagi
poyezdlar uchun “optimal narx”, “optimal masofa” va “optimal davomiylik™ bir xil
bo*lishi mumkin emas. Premium sleeper mahsulotlarda mehmonxona, gastronomiya
va ekskursiya giymati katta bo‘lsa, scenic poyezdlarda asosiy giymat noyob

landshaft va gisga muddatli tajriba bilan yaratiladi.

5. GOLDEN EAGLE VA KERUEN EXPRESS MISOLINI
KENGAYTIRILGAN TALQIN QILISH

Awvvalgi giyosiy ma’lumotlarda Golden Eagle Luxury Trains uchun Xitoy va
Markaziy Osiyo shaharlari orgali o‘tuvchi 22 kunlik, 50 000 AQSh dollarlik alohida
premium sayohat varianti keltirilgan. Yangi elektron jadvalda esa Golden Eagle
uchun boshga mahsulot — Moscow—Vladivostok Trans-Siberian yo‘nalishi, 9 289
km masofa, 8-15+ kunlik umumiy davomiylik diapazoni va 5 000-20 000+ AQSh
dollarlik narx diapazoni gayd etilgan.

Bu ikki yozuvni bitta tarifning turli talgini sifatida birlashtirish to‘g‘ri emas:
ular operatorning turli marshrut va turpaketlari bo‘lishi mumkin. Iimiy tahlilda har
bir aniq itinerary alohida kuzatuv birligi sifatida ko“rilishi kerak.

Keruen Express bo‘yicha avvalgi ma’lumotda Olmaota—Turkiston—
Samargand-Buxoro-Toshkent-Olmaota yo*nalishi, 5 kunlik davomiylik hamda
VIP uchun 250 va kupe uchun 200 AQSh dollarlik narxlar gayd etilgan. Ushbu
mahsulot yangi xalgaro tanlanmadagi luxury sleeper poyezdlar bilan bir xil
segmentga kirmaydi. Shuning uchun Keruen Expressni mintagaviy va nisbatan
ommabop narxli benchmark, Golden Eagle kabi mahsulotlarni esa premium
benchmark sifatida qo‘llash magsadga muvofig.

6. O‘ZBEKISTON UCHUN TAKLIF ETILADIGAN QIYOSIY
BAHOLASH TIZIMI

O*zbekiston ishtirokidagi yangi turistik poyezd loyihalarini xalgaro analoglar
bilan solishtirishda quyidagi ko‘rsatkichlar majmuasi tavsiya etiladi: 1) aniq

-87-



Volume 5 | Issue 48-49 |
March-April 2026
ISSN: 2791-3651

Young specialist J
yKac mamaH 7
Yosh mutaxassis

MoJiogoi crieliuajimcT ‘./
L ) @
M\
@

marshrut masofasi; 2) sayohat davomiyligi; 3) shartli km/kun; 4) narx/kun; 5) bir xil

| —

valyutaga konvertatsiya gilingandan keyingi narx/1000 km; 6) marshrutdagi tarixiy
va turistik markazlar soni; 7) davlatlar soni; 8) ovqatlanish va ekskursiya paketining
gamrovi; 9) vagon klassi va yotoq joy sharoiti; 10) mavsumiylik; 11) rejalashtirilgan
yuklanish koeffitsienti.

Mazkur tizim asosida alohida premium, comfort va standard segmentlari uchun
benchmark chegaralarini shakllantirish mumkin. Masalan, gisga scenic mahsulotni
9 000 km dan ortiqg transkontinental poyezd bilan narx bo‘yicha bevosita solishtirish
o‘rniga, har bir mahsulot avval oz funksional guruhiga kiritiladi, keyin esa o‘sha
guruh ichida normalashtirilgan ko‘rsatkichlar bo‘yicha baholanadi.

4. XULOSA

Kengaytirilgan ma’lumotlar bazasi turistik poyezdlar bozori bir xil turdagi
mahsulotlardan iborat emasligini aniq ko‘rsatadi. 29 ta to‘ldirilgan yozuv ichida
premium sleeper, uzog masofali transport-turizm, scenic va heritage mahsulotlari
birga uchraydi. 10 ta aniq kilometrajli yo*nalishda masofa 122—-9 289 km oralig‘ida,
median 1 600 km ni tashkil etdi.

Masofa va davomiylikni birgalikda baholovchi shartli marshrut intensivligi
mahsulot falsafasini ajratishga imkon berdi. Bir xil 1 600 km masofadagi Blue Train
va Rovos Rail misolida davomiylik fargi 800 va 200 km/kunlik keskin farqli
ko‘rsatkichlarni berdi. Bu sekin premium sayohat modelida transport tezligi asosiy
iste’mol giymati emasligini ko‘rsatadi.

O*zbekiston uchun eng muhim amaliy xulosa shundan iboratki, yangi turistik
poyezd narxi xalgaro analogga “o‘xshatib” emas, balki tanlangan segment, aniq
masofa, davomiylik, servis paketi va kutilayotgan yuklanishga mos ravishda
shakllantirilishi  kerak. Keruen Express kabi mintagaviy mahsulotlar
standard/comfort benchmark, Golden Eagle va Rovos Rail kabi mahsulotlar esa
premium benchmark sifatida alohida guruhlarda ko‘rib chigilishi magsadga
muvofig.

ADABIYOTLAR ROYXATI:
https://www.belmond.com/trains/europe/venice-simplon-orient-express/
https://www.belmond.com/trains/asia/eastern-and-oriental-express/
https://www.orient-express.com/la-dolce-vita/
https://www.rockymountaineer.com/
https://www.journeybeyondrail.com/journeys/the-ghan/
https://www.bluetrain.co.za/
https://rovos.com/
https://www.goldeneagleluxurytrains.com/
https://www.cruisetrain-sevenstars.jp/english/
https://www.belmond.com/trains/south-america/peru/belmond-hiram-bingham/
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https://www.the-maharajas.com/

https://palaceonwheels.org/

https://www.irctctourism.com/

https://www.glacierexpress.ch/

https://www.rhb.ch/

https://www.amtrak.com/california-zephyr-train
https://www.viarail.ca/en/explore-our-destinations/trains/our-experiences/the-
canadian
https://www.belmond.com/trains/south-america/peru/belmond-andean-explorer/
https://trenalasnubes.com.ar/

https://dhr.in/

https://westcoastrailways.co.uk/jacobite/

https://www.winetrain.com/

https://www.thetrain.com/

https://www.visitflam.com/

https://www.tcddtasimacilik.gov.tr/

https://www.sjr-central.co.jp/twilight/

https://www.goldenpass.ch/

https://www.renfe.com/

https://www.trencrucero.com/.
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YO'LOVCHI TASHISHDA 10 YO‘LOVCHI-O‘RIN-KM TANNARXINI
XARAJAT STAVKALARI USULIDA HISOBLASH METODIKASINI
TIZIMLASHTIRISH

Mansuraliyeva Balnura Nurbolat qizi
Toshkent davlat transport universiteti “Korporativ boshgaruv” kafedrasi talabasi
balnuramansuralieva@gmail.com

Masharipov Ma’sud Nu’monjonovich
Toshkent davlat transport universiteti “Igtisodiyot” fakulteti dekani, t.f.d.,
professor
uer_tashiit@mail.ru

Annotatsiya: Maqolada yo‘lovchi tashish tannarxini 10 yo‘lovchi-o‘rin-km birligida xarajat
stavkalari usuli orgali hisoblash metodikasi tizimlashtirilgan. Metodikaning
asosiy g‘oyasi ekspluatatsion xarajatlarni o‘Ichovchilar bo‘yicha guruhlash, har
bir o‘Ichovchi uchun xarajat stavkasini aniglash va ularni 10 yo‘lovchi-o‘rin-
km ga to‘g‘ri keluvchi o‘lchovchi sarflari bilan ko‘paytirishdan iborat.
Manbada 11 ta asosiy o‘lchovchi: vagon-o‘g-km, vagon-o‘g-soat, yo‘ldagi
vagon-o°‘g-soat, lokomotiv brigadasi brigada-soati, lokomotiv-km, lokomotiv-
soat, elektr energiyasi yoki shartli yoqilg‘i, brutto tonna-km, manevr
lokomotiv-soati, poyezd boshidagi lokomotiv-soat va o‘rin-km ajratilgan.
Magolada mazkur tizimning mantigiy tuzilishi, hisoblash ketma-ketligi, uzoq
va shahar atrofi qatnovlari uchun farglari hamda zamonaviy hisoblash
tizimlariga moslashtirish uchun zarur bo*lgan tamoyillar yoritilga.

Kalit so‘zlar:  yo*lovchi tashish, tannarx, 10 yo‘lovchi-o‘rin-km, xarajat stavkasi, o‘lchovchi,
lokomotiv-soat, vagon-o0‘g-km, brutto tonna-km, energiya sarfi.

CUCTEMATHU3ALUA METOIUKHU PACYHETA CEBECTOUMOCTHA
10 TACCAKHUPO-MECTO-KM METOJOM PACXOJHBIX CTABOK

MancypasauneBa baanypa HypoOoaar ku3u
cTynenTtka kadenpsl «KoprnopaTtuBHoe ynpapieHue» TalikeHTCKOro
rocyagapCTBCHHOI'O TPAHCIIOPTHOI'O YHUBCPCUTCTA
balnuramansuralieva@gmail.com

Mamapunos Mabscya HybMOHKOHOBHY
neKaH ¢akyinbTeTa « DIKOHOMUKa»
TamkeHTCKOro rocyJapcTBEHHOIO TPAHCIIOPTHOIO YHUBEPCUTETA,
JIOKTOP TEXHUYECKUX HAYK, mpodeccop
uer_tashiit@mail.ru
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AHHOTAIUA:

KaroueBnle
cJI0BA:

B craTbe crucTeMaTn3npoBaHa METOIMKA pacueTa ce0eCTOMMOCTH MACCAKUPCKIX
nepeBo30K B pacyere Ha 10 maccaxupo-MecTo-KM METOJJOM PacXOJHBIX CTaBOK.
MeTtox OCHOBaH Ha TPYNIHPOBKE OKCIUIyaTaMOHHBIX PAacXOIOB  IIO
U3MEPUTENISIM, OIPEICICHUN PACXOJHON CTaBKM Ha KaXIbld WU3MEPHUTENIb U
YMHOKEHHHU €€ Ha pacXoJi COOTBETCTBYomIero namepureins Ha 10 maccaxupo-
MecTo-kM. Paccmorpena cucrema u3 11 kiroueBBIX M3MEpHTENCH M MOKa3aHa
JIOTUKA MX B3aUMOCBSI3U. BblielieHbl 0COOCHHOCTH JalbHEr0 M MPUTOPOIHOTO
COOOILCHHs, a TaKKe HANpaBJICHUS METOJIUYCCKOW aJamlTalld MOoJXoaa K
COBPEMEHHBIM PacYCTHBIM CHCTEMAaM.

HacCcaXMpckue  MepeBo3kH, cedectommocth, 10  maccaxkmpo-MecTo-KM,
pacxojHasi CTaBKa, M3MEPHTEINb, JIOKOMOTHBO-Yac, BaroHO-OCE-KM, TOHHO-KM
opyTTO.

SYSTEMATIZATION OF THE COST-RATE METHOD FOR
CALCULATING THE COST OF 10 PASSENGER SEAT-KILOMETRES

Mansuraliyeva Balnura Nurbolat gizi

Student, Department of Corporate Governance, Tashkent State Transport

Annotation:

Keywords:

University balnuramansuralieva@gmail.com

Masharipov Ma’sud Nu’monjonovich
Dean of the Faculty of Economics
Tashkent State Transport University,
Doctor of technical Sciences, Professor
uer_tashiit@mail.ru

The paper systematizes the cost-rate method for calculating passenger
transportation cost per 10 passenger seat-km. Operating costs are grouped by
measurement units, a unit cost rate is determined for each measure, and the rates
are multiplied by the corresponding measure consumption per 10 passenger
seat-km. Eleven core measures are considered, including coach-axle-km,
coach-axle-hours, crew-hours, locomotive-km, locomotive-hours, energy or
fuel, gross tonne-km, shunting locomotive-hours and seat-km. The logical
structure of the method and its differentiation for long-distance and suburban
services are discussed.

passenger transportation, cost, passenger seat-km, cost rate, measurement unit,
locomotive-hour, coach-axle-km, gross tonne-km.

1. KIRISH

Yo‘lovchi tashish iqgtisodiyotida tannarx fagat umumiy ekspluatatsion
xarajatlar miqdorini emas, balki tashish texnologiyasi, harakat tarkibidan
foydalanish, tortuv turi, poyezd tezligi, vagon sig‘imi va marshrut parametrlari
ta’sirini ham aks ettiruvchi asosiy ko‘rsatkichlardan biridir. Tahlil gilinayotgan
manbada o‘rtacha tarmoq ko‘rsatkichlari real farglarni yetarlicha ifodalamagani,
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aynigsa poyezd kategoriyalari va vagon turlari bo‘yicha differensial hisob-kitob
zarurligi asoslangan.

Mazkur ishning magsadi — xarajat stavkalari usulining tarkibiy tuzilishini
yagona tizim ko‘rinishida yoritish, har bir o‘lchovchining igtisodiy mazmunini
ko‘rsatish va 10 yo‘lovchi-o‘rin-km tannarxini hisoblashning bosgichma-bosqgich
algoritmini shakllantirish.

2. XARAJAT STAVKALARI USULINING UMUMIY MODELI

Mavjud manbalarda to‘lig tannarx har bir o*Ichovchi bo*yicha xarajat stavkasi
va 10 yo‘lovchi-o‘rin-km ga to‘g‘ri keluvchi o‘lchovchi sarfi ko‘paytmalari
yig‘indisidan aniglanadi. Bundan tashqgari, boshgaruv va bo‘linmalar umumiy
hamda ustama xarajatlarini hisobga olish uchun koeffitsient go‘llanadi.

Co=a: Z(Ez ' Xz‘), (1)
bu yerda C.o — 10 yo‘lovchi-o‘rin-km tannarxi; a — umumiy va ustama xarajatlarni
hisobga oluvchi koeffitsient; E; — i-o‘lchovchining xarajat stavkasi; X; — 10

yo‘lovchi-o‘rin-km ga to‘g‘ri keluvchi i-o*Ichovchi sarfi.

Ushbu modelning afzalligi shundaki, tannarx bitta agregat ko*rsatkichga emas,
tashish jarayonining real texnologik elementlariga ajratiladi. Natijada gaysi omil
tannarxni oshirayotgani yoki kamaytirayotgani aniglanadi (1-jadval).

1-jadval
10 yo‘lovchi-o‘rin-km tannarxini hisoblashda go‘llaniladigan asosiy o‘lchovchilar
T/r O‘Ichovchi Asosiy xarajat mazmuni
1 | Vagon-o‘g-km Vagonlarni jihozlash, ko‘rik va joriy ta’mirlash

Amortizatsiya va depo ta’miri; vagon turi
bo‘yicha differensiallash
Poyezd brigadalari, vagonlarni xizmat ko‘rsatish

2 | Vagon-o‘g-soat

Yo‘ldagi vagon-o0‘g-soat

3
va tozalash
4 | Lokomotiv brigadasi brigada-soati | Lokomotiv brigadalari mehnat haqi
5 | Lokomotiv-km (sektsiya-km) Joriy ta’mir, ko‘rik va ayrim moylash xarajatlari
6 | Lokomotiv-soat (sektsiya-soat) Lokomotiv va motorvagon harakat tarkibi

amortizatsiyasi

Tortuv energiyasi, yoqilg“i, ekipirovka va tegishli
Xarajatlar

Asosiy va gabul-jo“natish yo*llarini saglash va
amortizatsiya ulushi

Manevr lokomotivlari, stansiya manevr ishlari va
stansiya yo‘llari

Qabul-jo*natish, signalizatsiya, yo‘l,
elektrlashtirish va boshqa infratuzilma xarajatlari
Chipta sotish va yo*‘lovchi xo‘jaligi binolari bilan
bog‘lig xarajatlar

7 | kVt-soat yoki kg shartli yoqilg‘i

8 Brutto tonna-km

9 Manevr lokomotiv-soati

10 | Poyezd boshidagi lokomotiv-soat

11 | O‘rin-km
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Uzoq gatnovda vagon-o‘g-km sarfi bir o*qga to“g‘ri keluvchi o‘rinlar soni bilan

bevosita bog‘langan. Manbada bu bog‘lanish quyidagicha ifodalangan:

2nS =10/ Mo, (2)
bu yerda Mo — vagon o‘qiga to‘g‘ri keluvchi o‘rtacha o‘rinlar soni. Shuning uchun
sig‘im oshgan sari 10 o‘rin-km ga to‘g‘ri keluvchi vagon-o*g-km kamayadi.

Yo‘ldagi vagon-o‘g-soat marshrut tezligiga bog‘lig:

2nH =2nS/V,, (3)
bu yerda V,, — poyezdning marshrut tezligi. Mazkur formula tezlikning vaqtga
bog‘liq xarajatlar orgali tannarxga ta’sirini bevosita ko‘rsatadi.

Energiya yoki shartli yoqilg‘i sarfi esa vagon o‘qining brutto og‘irligi, tonna-
km brutto va tortuv turiga mos solishtirma energiya sarfi bilan bog*lanadi. Shu tariga
metodika sig‘im, vaqgt, massa, lokomotiv ishlashi va energiyani yagona iqtisodiy
modelda birlashtiradi.

Manbada uzoq va shahar atrofi gatnovlari uchun bir xil o*Ichovchilar tizimidan
foydalanilgan bo‘lsa-da, ayrim stavkalar va normativlar differensiallashgan.
Masalan, yo‘ldagi vagon-o‘g-soat stavkasi shahar atrofi gatnovida uzoq gatnov
stavkasining 84—85 foizi migdorida ekani ko‘rsatilgan. Lokomotiv brigadasining bir
brigada-soatiga to‘g‘ri keluvchi stavka shahar atrofi gatnovida uzoq gatnovga
nisbatan 10-15 foiz past bo*lgan.

Shahar atrofi gatnovida bir o‘gga to‘g‘ri keluvchi o‘rinlar soni yuqori: ochiq
gattig vagonlar uchun 21,8, mintagalararo vagonlar uchun 17,5, shahar atrofi
vagonlari uchun 24,5 o‘rin/o*q gabul gilingan. Bu holat sig‘im omilining tannarxga
sezilarli ta’sirini ko‘rsatadi.

Xarajat stavkalari usulining kuchli tomoni — tannarxni texnologik jarayon
elementlari bo*yicha tahlil gilish imkoniyatidir. Ushbu usul yordamida tortuv turini,
vagon turini, poyezd tezligini, tarkibni va marshrut parametrlarini alohida
0‘zgartirib, natijaga ta’sirini baholash mumkin.

Birog manbaning o‘zi ayrim stavkalarni yo*llar kesimida aniq ajratish uchun
hisobot ma’lumotlari yetarli bo‘lmaganini gayd etadi. Ayrim ko‘rsatkichlar tarmoq
bo‘yicha o‘rtacha qiymat sifatida gabul gilingan. Shuningdek, o‘sha davrdagi hisob
va narxlar zamonaviy sharoitga bevosita ko*chirilishi mumkin emas.

3. ZAMONAVIY HISOB TIZIMIGA MOSLASHTIRISH
TAMOYILLARI

Metodikani zamonaviy sharoitga moslashtirish uchun uning o*lchovchilar
mantiqini saglagan holda xarajat stavkalarini amaldagi ma’lumotlar bilan yangilash
zarur. Bunda lokomotiv va vagon parkini seriya va tur bo‘yicha, energiya iste’molini
real hisoblagichlar bo‘yicha, brigada mehnatini elektron ish vaqti hisoblari bo‘yicha,
stansiya va manevr xarajatlarini esa operatsiyalar kesimida ajratish maqgsadga
muvofig.
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Ragamli ma’lumotlar mavjud bo‘lganda Ci.o ko‘rsatkichini poyezd, marshrut,
vagon turi va hatto alohida reys darajasida aniglash mumkin. Shu sababli tarixiy
metodika zamonaviy ma’lumotlar infratuzilmasi bilan birlashtirilganda analitik
giymatini saglab goladi.

3. XULOSA

10 yo‘lovchi-o‘rin-km tannarxini xarajat stavkalari usulida hisoblash
metodikasi yo‘lovchi tashish texnologiyasini iqgtisodiy o‘lchovchilar tizimiga
aylantiradi. 11 ta asosiy o‘lchovchi vagon, lokomotiv, brigada, energiya, yo‘l,
stansiya va yo‘lovchi xo‘jaligi xarajatlarini yagona modelga birlashtiradi.

Metodikaning asosiy ilmiy giymati tannarxni fagat umumiy xarajat sifatida
emas, balki texnik-ekspluatatsion omillar funksiyasi sifatida garash imkoniyatidir.
Zamonaviy qo‘llash uchun pul stavkalari yangilanishi, biroq o‘lchovchilar va
ularning o‘zaro bog‘lanish mantiqi saglanishi lozim.

ADABIYOTLAR RO*YXATI:
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