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OBOCHOBAHME PASMEIIEHUSI TEXHUYECKNX CTAHIIMHA B 3ABUCUMOCTH
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TanKeHTCKHI HHCTUTYT UHXKESHEPOB JKEJIE3HOOPOKHOT0 TpaHcopTa (TamkeHt, Y30ekucTaH)

Lenp rccenoBanusi COCTOUT B pa3paboTKe criocoba pa3MeNeHUsi TEXHUUECKUX CTAHINE Ha KeJIE3HOIOPOKHOM MOJIH-
TOHE IPH AJIEKTPOBO3HOM TAre. sl JOCTHKEHHMS TOCTABICHHOM 1€ PEIIaroTCsl CleIyolre 3a1aqu: 0000IeHne oc-
HOBHBIX MMapaMeTPOB Pa3MEIICHUs] TEXHUUECKUX CTAHIIMM; ONpe/iesIeHne MOTypeicoB MeX Ay TEXHUYECKUMU CTaHITUS-
MU TIpU padoTe OMHOI JOKOMOTHUBHON OpHIalbl, MOMCK HEOOXOIMMOIO KOJIMYECTBA CMCH JIOKOMOTHBHOW OpHrapbl;
OMpENICIICHUE PACCTOSHUS MEKAY TEXHUUCCKUMH CTAHIMSIMH. MeETOAbl HCCIeI0BaHNe 0a3UpyIOTCs Ha 00OOINEHUH U
aHaJu3e CYHIECTBYIOIIUX PE3yIbTaTOB MPHU HAXOXKJIEHUH PAIlMOHAILHOIO pa3MEIIeHUs] TEXHUUECKUX CTaHIui. BbisB-
JICHO, YTO B IIEPBYIO OYepelb I PAllMOHATHLHOIO Pa3MEIeHHUs TEXHUIECKUX CTAHIMH HEOOXOIMMO OINPEICITUTD TATO0-
BOE TUIEYO JIOKOMOTHBA. [IpH onpeneneHnn JTHHBI TATOBOTO IJIeYa paCCMOTPEHBI CIIOCOOBI HCTIOIF30BAHUSI IOKOMOTH-
Ba IO MPOJODKUTEIBHOCTH pabovero BpeMEHH OJHOM JOKOMOTHBHOM Opuramoil. PalmoHansHOE pa3MellcHue TeXHU-
YECKUX CTAHIUH 110 PEAIOKSHHON METOMUKE 00ECIICUYMBACT IBI)KCHHE ITOC30B C HAMMEHBIIIUM YHCIIOM CTOSHOK JUTS

CMCHBbI JIOKOMOTHBOB, JIOKOMOTHBHBIX 6p1/1raz[ 1 OCMOTpa NOABUIKHOI'O COCTaBa.
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BBenenue. JKene3HOMOPOXKHBIN TPaHCIIOPT
SIBJIIETCSI OCHOBHOW TPAHCIIOPTHOM CHUCTEMBI
PecniyOnuku Y306ekucran. B Hacrosimee Bpems
rpy30000pOT CETU C KaXIbIM T'OJOM pacTer.
[Ipoomxaercst KOHIEHTpalusl TI'Py30IOTOKOB
Ha HaIlpaBJICHUSX C BBHICOKMM YPOBHEM 3arpys-
KM TPOIYCKHBIX CHOCOOHOCTEH — M3 IEHTpa
CTpaHbl K ApyruM oOnactsM rocynapcrsa. Bee
3TO MOTPeOOBaAJIO peaau3aii HOBBIX PEIICHHI
B YIpPaBJICHUU NEPEBO30YHBIM IMPOLECCOM.
CrpemurenbHas rio0anu3anusi MHPOBOW HKO-
HOMMKH, POCT MEXIYHApOJHBIX CBSA3€H YETKO
ONPEAENSIOT CTPATETUYECKUI BEKTOP JAJIbHEH-
mero pa3Butusi AO «Y30e€KHUCTOH TeMup iyi-
Japu» B HalpaBJIEHUU HOBBIX PBIHKOB C Ipel-
JIO’)KEHUEM MOTPEOUTENsIM HOBBIX TpPAHCIOPT-
HbIX ycayr. HeoOxonuMo npoomKUTh BBIXOJ
Ha MHUPOBOM PBIHOK JIOTUCTHKU C MHHOBAIMOH-
HBIMM TI€PEBO30YHBIMU MPOAYKTAMH — YCKO-
PEHHBIMU TO€3/1aMU U TO0€3/laMU [0 pacluca-
HUSM, KOMIUIEKCHBIMU YCIYTaMH C HCIOJIb30-
BAHUEM HECKOJBbKUX BHJIOB TpaHCIOPTA IIO
MPUHIUIIAM «TOYHO B CPOK» U «OT JIBEpU [0
nsepu» [1]. Bo MHorux 3apyOeXHBIX cTpaHax
KEJIE3HOJJOPOKHbIE CTAaHUUU JACNATCS Ha TpU
IPYIIbI: Majble, cpeHue U KpynHbie. K manbim
CTaHLMSIM OTHOCSITCSI TPOMEXYTOUYHbIE CTaH-
uuu. CpeHMMH SIBJISIFOTCSI YYaCTKOBBIE CTaH-
MU C HAJIWYUEM OCHOBHBIX U OOOPOTHBIX JIO-

mexHuveckasl cmaHyusd, J1OKomMomue, JTOKOMOMUEHAs 6pueaaa,

ucnoJjivbzoearnue

KOMOTHBHBIX Jerno. KpymHble CTaHIWW CYHTAa-
IOTCS CTICIIUAIM3UPOBAHHBIMHU, K HUIM OTHOCSTCS
MACCAXUPCKUE, COPTHUPOBOYHBIE W TPY30BBIE
CTaHIMU. BBIMOIHEHNE HOPMAaTHUBOB HAaXOXJIe-
HUS Ha TEXHWYECKUX CTAHIMAX TPAH3UTHBIX
MOE3/I0B M BarOHOB 3aBUCHUT HE TOJBKO OT THIIA
CTaHIMH (COPTUPOBOYHASI, YUACTKOBas), UX IIy-
TEBOTO PAa3BUTHA M TEXHUYECKOH OCHAIICHHO-
CTH, 00BEMOB pPabOTHI, JOJIU MepepadaTbiBae-
MBIX BaroHOB B TPAaH3UTHOM BaroHOIIOTOKE.
OKa3bIBalOT BIMSHUE M PACTIONOKEHUE CTAHIIH
Ha JKEJIE3HOI0POKHOM HANpPaBJICHUU (Ha CTHIKE
YYaCTKOB OOpaIIeHuss JIOKOMOTHBOB OJHOTO
WIA Pa3HBIX BHJIOB TATH; BHYTPH YUTMHEHHOTO
y4acTka oOpalmieHusi JOKOMOTHBOB H T. IL.), U
BUJIBI Pa0OT, BBIMOJHACMBIX HA HEH C TPaH3UT-
HBIMH TIO€3/1aMH (CMEeHa JIOKOMOTHBOB OJIHOTO
WA Pa3HBIX BUJOB TATH; CMEHA JJOKOMOTHBHBIX
Opuraj; TeXHUYECKOe OOCIIy)KMBaHHE BaroHOB;
TEXHUYECKOE OOCITYy)KUBAaHUE TOE3IHBIX JIOKO-
MOTHBOB; TIEpEIOM HOPM Beca WJIM JIUHBI U
ap.). PaccrosiHne Mexay TEXHHYECKUMH CTaH-
USIMH OTIPEICIISIET TPOJIOJHKUTEIBHOCTE pado-
THI JJOKOMOTHBHOU Opwurajsl, 3¢(HeKTHBHOE HC-
M0JIb30BaHKE JIOKOMOTHBA, HEOOX0AMMOE KOJIHU-
94EeCTBO JIOKOMOTHBHBIX OpHTaJ U JOKOMOTHBOB
IUTS. BBITIOJTHEHHS IUIaHA TIEPEBO30K, a TaKKe
yJIy4IlIaeT OCHOBHBIE [TOKA3aTEIH KeJIe3HO! J0-
pOorH.
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OmnpenesieHHe OCHOBHBIX MapaMeTpPoOB
PALMOHAJBHOTO Pa3MelleHUs] TeXHUYECKHX
CTAHIIUH.

Ompenenenre pacCTOSTHUU MEXKIY TeXHUYE-
CKMUMH CTAHIIUSIMU MOXKCET OBITH IMPOBEACHO II0
CleAyronIel 3aBUCUMOCTH:

S=Tvy, (1)

rae T — BpeMs XoJa T'Py30BOro IMoe3ja Mexay
TEXHUYECKUMU CTAHLUSAMHU, 4YaC; Ve, — CPEIHSAA
CKOPOCTb I'PY30BBIX I10€3[I0B Ha paccMaTpuBae-
MOM Y4YacTKe, KM/4.

Bpemsi xona 1OKOMOTHBA MEXAy TEXHUYE-
CKUMH CTaHLMSIMH MOKHO OTPEIENIUTh M0 (op-
MyJe

T'=Zk,, (2)

rae Z — BpeMsl X0J1a JIOKOMOTHUBA MEXTy TEXHH-
YECKUMH CTaHIUAMH, 4ac; k3 — KodDuImeHT,
YYUTHIBAIOIIUN HAIMYWE 3a7CPKEK B JBUKECHUU
MEXy TEXHUYECKUMH CTAHIUSMU.

YHucno nosiypecoB OAHOM JIOKOMOTHBHOM
Opurajpl B CMEHE OTIPEICIISACTCA MO CIASAYIOMIEH
dbopmyme:

_N-Xk

"t UkhT) 3)
rae X — HopMa BpEMEHU CMEHbI TIOKOMOTHBHOM
Opuraspl, yac; k; — Ko3(h(ULIUEHT, yIUTHIBAIO-
IUHA CMEHBI JIOKOMOTHUBHOW OpuWrajbl CBBIIIE
HOPMbI; ¥ — HOpMa BpEMEHHU pa3MeHa COCTaBOB
npu 000poTE€ JIOKOMOTHBAa Ha TEXHUYECKOMN
CTaHIMU, 4ac; k; — KOA(DPHUIIMEHT, yIUTHIBAIO-
L1l pa3MEH COCTABOB CBBIIIE HOPMBI.

Hcnonb30BaHus JOKOMOTHBA B CYTKH OIIpe-
nensieTcst mo hopmysie

N'=24-2(Xkj+Yk,n). 4)

N3 puc.1 BugHO, 4TO € yBEJIIMYEHHEM 4uUCIa
MOJIEPYHCOB JIOKOMOTHBA yMEHbIIaeTcs 3dek-
TUBHOCTH HCII0JIb30BaHUS JIokoMoTHBa. [lo3To-
My pgainee OyaemM paccMaTpuBaTh JI0 YETHIPEX
IIOJIypPEMCOB.
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Puc.1. Mcnonp30oBanus JOKOMOTHBA B TEYEHUE OJTHUX CYTOK

Hucno mosypeicoB pa3fensieT KelIe3HO0I0-
POXHBIM Y4acCTOK Ha HECKOJBKO YYaCTKOB
(puc.2).

Jlyis BbIOOpa palMOHAIBHOTO BapuaHTa pas-
MEIIEHUS] TEXHUYECKUX CTAaHIMHA B 3aBUCHMO-
CTH OT 4HMCla MOJIypeiiCOB HAJ0 PaccCMOTPETH
KOJIMYECTBO JIOKOMOTHUBHBIX OpUTaa U IpYyrue
TEXHUYECKUE MOKa3aTeNId Ha YYacTKe jKeJIe3HOU
JOpOTH.

KonunuecTtBo JTOKOMOTHBHBIX Opuraa m 3a-
BHCHT OT:

- qUCa NOJypercoB 7

- HOPMBI IPOJOJKUTEIBHOCTA OJHOM CMe-
HBbI JIOKOMOTUBHOM Opurajis! B ;

- pa3Mepa noe3A0N0TOKa Ha yJacTke P ;

- HHTEpBAJIa OTIIPABJIICHUS MEXAY I10€31aMHU
L.
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Puc. 2. Pacrionoxenne TEXHUYECKUX CTaHIIMM Ha KEJIE3HOJOPOKHOM YJACTKE.

Oo0cy:xnenune pe3yabraroB. VMccinegoBanus
MOKa3aly, 4To cOOM B MPOITyCKE MOE3/10B, MpU-
BOJSIIIME K HECOOIIOACHUIO HOPM IMPOJ0JIKU-
TEIBHOCTU U TOCJIEA0BATEIBHOCTU TEXHOJIOTH-
YeCKUX OIepaluil ¢ Moe3aaMHu, Moe3qHbIMU JIO-
KOMOTHBAaMH W JIOKOMOTHBHBIMH OpHTragaMu,
MPOUCXOJIAT TI0 CIIEAYIOIIUM IPUIHHAM:

- yBEJIHWYEHHS HEOTHOPOJHOCTH TMOTOKOB
MI0€3/I0B 110 HAIPaBJIEHUSM;

- BO3pacTaronieil nuddepeHnuanum nacca-
KHUPCKUX U TPY30BBIX ITOE37I0B TI0 BECY, IITHHE U
CKOPOCTH JIBIKCHHS,;

- HEXBaTKE IMOE3JHBIX JIOKOMOTHBOB WA
JIOKOMOTHBHBIX OpHTag B YCIOBHSIX HEpaBHO-
MEPHOCTH JABIKEHHS MTOE3/I0B;

- NPENOCTaBICHUS TEXHOJOTHYECKUX OKOH
JUIS TEKYILEro CoAepaHUsl YCTPOICTB U OKOH
0O0JIBIION MPOJOKUTEIBHOCTH ISl PEMOHTHO-
CTPOUTENBHBIX PaldoT;

- HEJIOCTATOYHOM YMCIEHHOCTH PabOTHUKOB
MIYHKTOB TEXHUYECKOTO 0OCITY)KHBAHUS BarOHOB
U TYHKTOB TEXHUYECKOTO OOCITY)KUBAHHS IIO-
€3HBIX JIOKOMOTHBOB;

- HEJOCTAaTOYHOTO IIyT€BOIO  Pa3BUTHS
CTaHIUMU Uil OECTPENsITCTBEHHOTO IPOITyCKa
IPY30BBIX IIOE3/0B 10 rpaUKYy.

Jlyig uccnenoBaHus palMoOHaIbHOIO pa3Me-
IICHUS TEXHUYECKUX CTAHIMKA ObUTH MPHHSTHI
CJIEYIOIE UCXOAHbIE TaHHBIE:

- MPOJIOJKUTENBHOCTh PabOThl JIOKOMOTHUB-
HOU Opurajasl 12 yacoB (YTO SBJIIETCS HOPMOH B
AO «Y30eKHCTOH TeMUp Hy1apu»);

- HMHTEpBaJ MEXAY I0€3/laMU COCTaBIIseT
1,5 gaca.

Kak cnengyer u3 aHanusa puc. 3, eciiy 4ucio
MOJIypeiCcOB paBHO €IUHMIIE, TO JJs obecreue-
HUs OecriepeOOMHOTO IBMKEHUS MOE3/I0B HE0O0-
X0IUMO 56 jokoMoTuUBHBIX Opuran. [lpu nan-
HOM croco0e OpraHu3aluy IMOJIYpercoB TSro-
BO€ IUIEYO OTHOCUTEIBHO JUIMHHEE, YEM B OC-
TaJbHBIX PACCMOTPEHHBIX BapuaHTax. Tem ca-
MBIM [POU3BOJIUTENBHOCTh U BPEMsI UCHOJIB30-
BaHHUA JIOKOMOTHBA Takxke Bbie. [Ipu aTom Jso-
KOMOTHUBHbBIE OpUTaJibl MOTYT pabOTaTh C OTIbI-
XOM B IYyHKTax HX 000poTa (TEXHUYECKHE
CTaHIIMM), OJIHAKO IPU ATOM YXyAUIAKOTCS yc-
JIOBUSL OTAbIXa Opuraj, Tak Kak 4YaCTUYHO OH
OyZeT IpOXOIUTh BJAJIM OT MECTa MPOKUBAHUS
YJICHOB JIOKOMOTHBHOM OpUTrabl.

Ecnu 3a ogHy cMeHy JIOKOMOTHBHAsI Opura-
Jla coBepIllaeT JiBa moJiypeiica, To 1ist 6ecnepe-
OOMHOTO JBWKEHHUS TMO0e3/I0B HeoOxomumo 40
JIOKOMOTHBHBIX Opuran (puc.4). B atom cimyuae
JIOKOMOTUBHBIE OpHTrajbpl BO3BpaIllalOTCi B OC-
HOBHOE JIETIO, T.€. Ha CBOE MOCTOSIHHOE MECTO-
XKUTeNbCcTBA. PaboTa ¢ 0THUM OCHOBHBIM JIETIO B
IyHKTaX 000pOTa HAa TEXHUYECKUX CTaHIUAX
yIIy4lIaeT YCJIOBHSI OTAbIXA, HO MPH KOPOTKHUX
ydacTKax OOCIyKMBAaHUS BBI3BIBAET JOTOJIHU-
TEIbHBIE OCTAHOBKH 1M0e3/10B. JlaHHbI (akTop
BIIMSCT HA yBEJIMYEHUE J0JIM HEIDPEKTUBHOTO
HCI0JIb30BAHUS JJOKOMOTUBHBIX OpHUraj.

[Ipu oOopaumBaeMOCTH  JIOKOMOTHUBHBIX
Opuraza B Tpu mojypeiica uis oGecrieueHus mne-
PEBO3KH HE0O0X0AMMO 24 JIOKOMOTHBHBIE Opu-
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raapl (puc.S), mpu 000pavyuBaEMOCTH B YETHIPE
nostypeiica - 20 TOKOMOTUBHBIX Opuran (puc.6).

BoiBOAbI.

PanmonansHOe pasMmenieHne TEXHUYECKUX
CTaHIIMKA HEOOXOAMMO MPOU3BOJNUTH, UCXOS OT
KOJIMYEeCTBa Opuraj, HeOOXOIUMBIX ISl 00CITy-
KUBAHUIO PACCMOTPEHHOTO Y4YacTKa IyTH, H
KOJIMYECTBA MECT OTJAbIXa JOKOMOTHBHBIX OpH-
rajg, oTpabOTaBIINX CMEHY, BHE UX MECTOXH-
TEJIbCTBA ompeaensercs. B nanpHelmmx uccie-
JOBaHUSAX HEOOXOIUMO pa3padoTaTh METOJIUKY
MOMCKa PaIllMOHAIBLHOTO pa3MENICHUsI TEXHHYE-
CKHX CTaHITHIA.
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Puc.3. Cokpaiennsbiil rpaduk yBSI3KH JIOKOMOTHBHBIX OpUTa/l Ha TEXHUYCCKUX CTAHIIUIX
MIPY YHKCJIE TTOTYypencoB n = 1
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Puc. 5. Coxparniennsiii rpaduk yBsS3KA JOKOMOTHUBHBIX OpHTrajl Ha TEXHHYECKUX CTAHIIMAX
MIPHU YHCJIC TIOJTYPEHCOB 1 = 3
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JUSTIFICATION OF PLACEMENT OF TECHNICAL STATIONS
DEPENDING ON THE NUMBER OF HALF-ROUTES

Sattorov S.B.
Tashkent Institute of Railway Transport Engineers (Tashkent, Uzbekistan)

Transport and the market are inseparable, interconnected. Their interaction accelerates the development of each of them
and thereby the entire economy. In the modern world, timely delivery of goods, the delivery of goods to the cargo
owner within the specified period determines the level of development and economic stability of the state. The work
and equipping of technical stations, their location in the railway network affects the delivery time of the goods. Often,
train locomotives do not fulfill their assigned tasks due to the lack of time for the locomotive crew in order to deliver
the train to the nearest technical station, as well as the irrational use of the standard time of the locomotive crew. In
connection with the expectation of delivery, the locomotive brigade replacing the locomotive, the idle time of the wag-
ons at the intermediate stations increases. All this makes it difficult to control the movement of trains and reduces the
speed of moving cars on the railway transport. The purpose of the study is to develop a method for placing technical
stations on a railway test site in the course of an electric traction. To achieve this goal, it will be necessary to solve the
following tasks: generalization of the main parameters of the location of technical stations; determination of half-races
between technical stations in the operation of one locomotive brigade; search for the required number of change of the
locomotive brigade; determination of the distance between technical stations. The methods of research are based on the
generalization and analysis of existing results in finding the rational location of technical stations. It is revealed that the
first step for the rational placement of technical stations is to determine the traction arm of the locomotive. When de-
termining the length of the traction arm, the ways of using the locomotive for the duration of working time by one lo-
comotive crew are considered. The rational placement of technical stations according to the proposed methodology will
ensure the advancement of trains with the least number of parking lots for the replacement of locomotives, locomotive
crews and inspection of rolling stock.

Keywords: half-journey, technical station, locomotive, locomotive brigade, use of locomotive, traction arm.
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