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AHoTaIsa

VY OGakanaBpchbKid poOOTI PO3MVISIHYTO MUTAHHS TMIABUILECHHS €(EKTUBHOCTI
poOOTH By3J70BOI AUIBHMYHOI CTaHLIi B yMOBaX Cy4acHHMX BHUMOI JI0 OpraHizaiii
MEPEBIZHOTO MPOLECY Ta 3pOCTAHHS 0OCSTIB BaHTAXHUX NEepeBe3eHb. BcTaHOBIEHO, 1110
3HaYyHa YacTKa dYacy oOIry BaHTOKHMX BaroHiB NpuUNajae Ha MepedyBaHHS Ha
OUIBHUYHUX 1 TEXHIYHUX CTaHLISAX, J€ BUKOHYIOTHCS MAaHEBpPOBi, BAHTa)KHI Ta MHTHI
onepaiiii. Ile 3ymMoBII0€ HEOOXITHICTh YJOCKOHAJICHHS TEXHOJIOT1i poOOTHU CTaHIIN 3
METOI0 3MEHIICHHsSI MPOCTOIB BAaroHIB, pPAaIliOHATHHOTO BUKOPHUCTAHHS TEXHIYHHX
3aco01B 1 MIJBUILEHHS €KOHOMIYHOT €()EKTUBHOCTI.

Y po0OOTi BUKOHAHO aHaNI3 TEXHIYHUX 1 EKCIUTyaTalllMiHUX XapaKTepUCTHUK
JTUIBHUYHOI CTaHIli, JOCHIIKEHO 1HQPACTPYKTYypy Ta TEXHOJOTiI0 pOOOTH CTaHIIii,
BU3HAYCHO HOPMHU IPOCTOIO0 BAaHTA)XHMX BAaroHIB i TPUBAJICTh BUKOHAHHS OCHOBHHX
TEXHOJIOT1YHUX oneparliil. [I[poBesieHO po3paxyHKHU TPUBAIOCTI MO/1a4ul Ta PO3CTAHOBKH
BaroHiB Ha BaHTaXHI (QpoHTH, Yacy mnepeOyBaHHS BaroHIiB TIIiJi BaHTaXHUMHU
omepamisMi, y TOMY 4YHCII B 30HI MHUTHOTO KOHTpoJit0. Po3poOieHo wmojenb
OoOTpyHTYBaHHS HEOOXITHOI KUTBKOCTI MAaHEBPOBUX JIOKOMOTHUBIB JIJIsI OOCITyrOBYBaHHS
BaHTOKHHUX (PPOHTIB M1 I3HUX KOJIIM.

3a pe3ynbraTaMu JOCTIKEHHS OOTPYHTOBAHO MOJKIIUBICTh CKOPOYEHHS
OJIHOTO MaHEBPOBOTO JJOKOMOTHBA 0€3 MOTIPIICHHS SKOCTI poOOTH CTaHIlIi 3a paxXyHOK
paIliOHAIbHOTO BHKOPUCTAHHS PE3EPBIB Uacy Ta MEPEpO3MOJILTy MaHEBPOBOi POOOTH.
3anmponoHOBaHi PIICHHS J03BOJISIOTH 3MEHIITUTH €KCIUTyaTalliifHi BUTPATH, CKOPOTUTHU
MPOCTOT BAaroHIB 1 MIJBHUINUTH TMPOMYCKHY Ta MEPEepoOHYy CIHPOMOXKHICTH CTaHIIIL.
BukoHaHO TeXHIKO-€KOHOMIYHE OOTPYHTYBAHHS MPOCKTHUX PIIICHB, SKE MIATBEPAMUIO
JOIUTBHICTD 1X yIPOBaHKCHHS.

KirouoBi cnoBa: AiNbHWYHA CTaHIliSA, BY3JIOBAa CTaHIliS, MAaHEBpOBa poOOTa,
MaHEBpPOBUHN JIOKOMOTHB, Tij’ 13H1 KOJIii, BaHTaXH1 ()POHTH, 30HA MUTHOTO KOHTPOIIIO,

e(heKTUBHICTh POOOTH.



Abstract

The bachelor’s thesis is devoted to the problem of improving the operational
efficiency of a junction district railway station under modern conditions of freight
transportation and increasing traffic volumes. It is established that a significant part of
the freight wagon circulation time is spent at district and technical stations, where
shunting, loading, unloading, and customs operations are performed. This determines
the need to improve station operation technology in order to reduce wagon idle time,
ensure rational use of technical resources, and increase economic efficiency.

The thesis analyzes the technical and operational characteristics of the district
station, examines its infrastructure and operating technology, and determines wagon
idle time standards as well as the duration of key technological operations. Calculations
of the time required for wagon delivery and placement at freight fronts, wagon handling
time during loading and unloading operations, including operations in the customs
control zone, are carried out. A model for substantiating the required number of
shunting locomotives for servicing the freight fronts of industrial sidings is developed.

Based on the research results, the possibility of reducing one shunting
locomotive without deterioration of station performance is substantiated by rational use
of time reserves and redistribution of shunting operations. The proposed solutions make
it possible to reduce operating costs, decrease wagon idle time, and increase the
station’s throughput and handling capacity. A feasibility study of the proposed design
solutions confirms their economic efficiency and practical applicability.

Keywords: district station, junction station, shunting operations, shunting
locomotive, industrial sidings, freight fronts, customs control zone, operational

efficiency.
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Beryn

BcranoBneHo, 110 BaHTaXHHUM BaroH MPOTATOM MPUOIU3HO TPETHHH 3arajibHOTO
yacy CBOro o0iry mepeOyBae Ha TEXHIYHUX CTaHLISAX, J€ BUKOHYIOTHCS oOIepauii 3
dbopmyBaHHs Ta po3dhOpMyBaHHS MOI3HUX COCTaBiB. KOHCTPYKTHBHI mapamMeTpu TaKUX
CTaHI[il ICTOTHO BIUIMBAIOTh HE JIMIIE HA TPUBAIICTH MaHEBPOBUX poOIT 1
e(EeKTUBHICTh BUKOPUCTAHHS CHEPreTUYHUX pecypciB, a W Ha pe3yJbTaTHBHICTH
(YHKIIOHYBaHHS IHTEJEKTyalbHUX CUCTEM KEpPYBaHHS, PIBEHb TPAHCIIOPTHOTO CEPBICY
Ta JOTPUMAaHHS BUMOT OXOpOHHM Tiparli [1]. ¥V 3B’s3Ky 3 MM MOJIepHi3allisi TEXHIYHOTO
OCHAIIICHHS 3 ypaxXyBaHHSAM YHHHUX HOPM IPOCKTYBaHHS Ta BIPOBAKCHHS Cy4aCHUX
IHTENEKTYIbHUX PIllICHb € aKTyaJIbHUM 3aBJIaHHSM 3aJIi3HUYHOT rary3i.

[lepeBaxkHa OUIBIIICTH TEXHIYHMX CTaHIIM VYKpaiHM CHpOEKTOBaHa 3a
3acTapiiuMu ab60 HEJOCTATHHO PAIIOHAIBHUMHU CXeMaMH [2], 10 3yMOBIIIOE HaAMIpHE
3aBaHTAKEHHS TOPJOBUH OCHOBHMX TapKiB Ta MOPHU3BOAUTH 1O 3pPOCTaHHS
MDbKoOTepaliiHuX NpocToiB. HasiBHICTh BOPOKUX MepexpeleHb MaHEBPOBUX 1 MOI3HUX
MapIIpyTiB YCKJIAIHIOE TMPOIEC KEPYBaHHS pPYXOM, 3HIDKYE SKICThb CepBicy Ta
MiJBUIIYE PIBEHb BUPOOHUYMX PU3KKIB. Ha MITBHUYHUX CTAHIIISAX TaKi MepexXperieHHs
4acTO € HaCIKOM HEpaIiOHATLHOTO PO3MIIIEHHS JIOKOMOTHBHOTO ¥ BaroHHOTO
rOCTIOJIapCTB, BAHTAXKHUX PAMOHIB 1 CEPBICHUX 30H.

Ha copTyBampbHUX CTaHIISX HEMOJTIKHM KOHCTPYKTHBHUX pIllIEHh OCOOJUBO
BIIYYTHI 32 yYMOB KOMOIHOBAaHOTO pPO3TAaIllyBaHHS OCHOBHUX MapKiB Ta HEBAAJIOTO
BUOOpPY MicIsl JIOKOMOTHMBHOTO TocmojaapctBa. lle cmpuuuHse 3Ha4YHI 3aTPUMKH
MOI3HMX JIOKOMOTHBIB TIiJi 4Yac IMoAadi W 3a0uWpaHHS COCTaBiB, IO HETATUBHO
MO3HAYAETHCS HA 3arajbHiil eeKTUBHOCTI poOOTH Ta piBHI Oe3neku. J[ogaTKoBl BTpaTu
Jacy BUHUKAIOThH 1] 4ac MEePECTAHOBKU COCTaBIB HA BUTSDKHI KOJIIT TIEpe]l HACYBaHHSIM
1 po3dopmyBaHHSM, 10 MOXe OyTH €QEeKTHBHO YCYHEHO JIUIIE MIISTXOM
YIPOBAKEHHS IHTEICKTyaIbHIX CUCTEM OMTHMI3allii pyXy.

BuxinHi  ropioBuHU COPTYBAJIbHO-BIANIPABHUX  MapKiB  MOTPEOYIOTh
YIOCKOHAJIEHHS 3 METOI0 3a0e3MeyYeHHs MOXKJIMBOCTI OJHOYACHOTO BHUKOHAHHS

MaHEBPOBUX orepaliil. 3acTOCyBaHHS IHTEJNEKTyalbHUX MIAXOIIB 0 MPOCKTYBAHHS
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J1a€ 3MOT'Yy CKOPOTUTHU JOBXHHY FOPJIOBUH, 3MEHIIUTH KUIBKICTh CTPUIOYHHUX MEPEBOJIIB
1 CTBOPUTH OE3MEUHIIll YMOBH Mparli JAJisi IEPCOHAIY.

Ha ninbHUYHMX CTaHIIAX ITO3J0BXKHBOTO Ta HAIMIBIIO3J0BXKHBOTO THITIB [3]
3HaYH1 3aTPUMKHU PYXy BHUHHMKAIOTH Yy CXeMax 13 TMOCJIIJOBHUM pO3TallyBaHHIM
JJOKOMOTHBHOI'O TOCHOJAapCTBa BIIHOCHO COPTYBaJIbHO-BIANPABHOrO mapky. Taki
IUIaHYBaJIbHI PIMIEHHS 30UIBIIYIOTh KUIBKICTh TOYOK MEpEXpenieHHs MapuIpyTiB, IO
HEraTUBHO BIUIMBA€ Ha IIBUJKICTh BUKOHAHHS TEXHOJOTTYHHUX OIepalliii, HaJallHICTh
CEpBICHUX IPOIIECIB Ta PIBEHb OXOPOHU IMpalli MAHEBPOBOTO MEPCOHATY.

Baromum uyumHHUKOM Oe3nekd Ta e(pEeKTUBHOCTI pOOOTH CTaHIl € HasgBHICTb
JIOKOMOTHBHHUX TYHNMKIiB y BXiIHMX TOpPJOBMHAX MAPKiB MPUIAMAHHS. IX BiICYTHICTH
NPU3BOAUTH [0 3POCTAHHS HAaBaHTAXKEHHS Ha KOJIHHY 1HQPACTPYyKTYpy, 30UIbIICHHS
NPOCTOIB BaroHiB, 3HWKCHHS MPOITYCKHOI Ta MEepepoOHOi CIPOMOMKHOCTI CTaHIIII, a
TaKOX YCKJIAJHIOE YyMOBH poboTu mnepconany. [lomiOni mpoOieMu BHHHUKAIOTH 1 3a
HEepaIioHAILHOTO BUOOPY XOIOBUX KOJIii [4] a00 HEBIAMOBIMIHOCTI KUJIBKOCTI HACYBHHUX
KO oOcsiram MOoi3/1iB, 110 MiJIATa0Th IepepooIll.

HeedexTrBHI KOHCTPYKIIT TOPJIOBUH (HOPMYIOTHCS TaKOX Y pasi MPOEKTYBaHHS
CYMDKHHMX KOJIIM PI3HOT MOBXHUHHU, L0 YHEMOXJIHUBIIOE T[apajeibHe BUKOHAHHS
oreparliii, rnmepeBaHTaKye TEXHOJOTTYHI MPOIECH Ta CTBOPIOE JOJATKOBI HEOE3IeUHi
30HM JJIA TPAIiBHUKIB. 31 3pOCTaHHSAM OOCSTIB MEepepoOKH aKTyalli3yeThCsl MoTpeda B
HAyKOBO OOIPYHTOBAHOMY aHami31 KOJIMHOTO PO3BUTKY Ta  3aCTOCYBaHHI
IHTEJNEKTYyaIbHUX MOJIEJIeH OonTUMIi3aIlii, K1 3a0e3MeuyroTh 0e3NMeYHUA PyX, BUCOKHI
piBeHb cepBicy Ta eeKTUBHY OpraHizailito mparii [5].

3arajoM OUIBIIICTh TEXHIYHUX CTaHIM YkKpainu Oyna mnoOymoBana abo
PEKOHCTpYHOBaHA 3a IHIIMX EKCILTyaTallliHUX YMOB 1 HUHI TOTpeOy€e KOMIIJIEKCHOTO
BJIOCKOHQJICHHSI KOHCTPYKTHBHUX IapaMeTpiB, YNPOBAHKCHHS IHTEICKTyaJIbHHUX
CUCTEM KepyBaHHS, MOJIEpHI3aIlli cepBiCHOI IHYPACTPYKTypH Ta MOCHICHHS 3aXOJliB 3
OXOpPOHHU TIpAIIi.

AKTyalbHICTh pOOOTH. 3HAUYHA YaCTHUHA OOCSATIB POOIT HA NUIBHUYHHUX CTAHI[IAX
MoB’s3aHa 3 OOCIYrOBYBaHHSAM I’ i3HUX KOJIM, IO A0 HUX MPUMHUKAIOTh. Y

kBadiQikamiiHii  poOOTI  3aMPONOHOBAHO CKOPOUYEHHS  OJHOTO  MAaHEBPOBOTO
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JIOKOMOTHBA 332 PaXyHOK BHUKOPHCTAHHS PE3EPBHOIO Yacy MaHEBPOBOTO JOKOMOTHBA,
3aJly4deHOr0 /10 BHUKOHAHHS BHYTpPIIIHbOCTAaHUIMHMX onepamiid. ILle cTBOproe
MO>KJIMBICTh BUKOHAHHSI ONEpaliil 3 00CIyroByBaHHS BaHTaXHUX (PPOHTIB MiJ i3HUX
KOJIIA 03 3HWXKEHHsI SIKOCTI poOoTH cTaHIllii. TakuM YWUHOM, TeMa JOCHIKECHHS,
COpsiMOBaHa Ha MiJBUILEHHS €(EeKTHUBHOCTI ()YHKLIOHYBAaHHS BY3JIOBOi AUIBHUYHOI
CTaHIlii, € aKTyaJlbHOI0O Ta CTAaHOBUTh OKPEMYy HAYKOBO-TIPUKJIAIHY 3aaady, sKa
PO3B’A3YETHCS NMUISIXOM TTOCTAHOBKH BiJIITOBITHUX 3aBaHb:

- BU3HAYCHHS JI00OBOT'0 HABAaHTAXKCHHSI MAaHEBPOBUX JJOKOMOTHBIB;

- BHM3HAYEHHs TPUBAJIOCTI MOJIAa4 J0 Mi/'I3HUX KOJIIH MIITPUEMCTB;

- oOrpyHTyBaHHS HEOOX1JTHOI KIJIBKOCTI MAHEBPOBHUX JIOKOMOTHBIB 3 00CITyrOByBaHHS
BaHTXXHUX (PPOHTIB MiJ'I3HUX KOJIH;

- opraizaiis TeXHOJIOT1l poOOTH B 30HI MUTHOT'O KOHTPOJIIO;

- TEXHIKO-€KOHOMIYHE OOTPYHTYBAHHS MPOEKTHUX PIIICHb.

Mertoro poOoTH € migBHIIEHHS €(EeKTUBHOCTI POOOTH BY3JIOBOI JUIBHUYHOI
CTaHIIll.

OG’eKT IOCHIKEHHS] — TPOIeC B3aeMOJIl MUIBHUYHOI CTaHIl 3 MiA'i3HUMU
KOJISIMH T1AITPUEMCTB.

[Ipeqmer pochmipkeHHS — oOpraHizamis poOOTH AUIBHUYHOI CTaHIi mpH
iABUIICHH] €()eKTUBHOCTI ii pOOOTH.

Mertoau nocnikeHHs. B poO0OTi BHKOpHICTaHI METOAM TeOopii MMOBIpHOCTEH,
CTAaTHCTHUYHOTO aHami3y, OOpOOKM pe3ynabTaTiB XPOHOMETPAKHUX JOCITIIKEHb,
JTHIAHOTO POTPAMYBaHHSI, @ TAKOK METOM €KOHOMIYHOTO aHaTi3y.

HaykoBa HOBH3HA OTpUMaHUX PE3YIbTATIB

VY kBamidikamiiiHii poOOTI BUpilIeHA HAYKOBO-TIPUKJIAJHA 3a7a4ya 3 MUTaHb
MIIBHUINCHHS €(QEKTHBHOCTI POOOTH AUIBHUYHOI CTaHIi 3 METOI ONTHMAJIBLHOTO
PO3IOALTy poOOTH MK MAHEBPOBHMH JIOKOMOTHBAMHM CTAHITI.

CrpykTrypa Ta 00car podoTn. Marictepchbka poO0Ta CKIIAIA€ThCSA 13 BCTYITY, M'SITH
PO3/UTIB; BUCHOBKIB, CITIUCKY BUKOPUCTAHUX JIKEpel Ta 1oAaTKiB. CIUCOK BUKOPUCTAHUX

moxepen ckiaaae 10 HaiimenyBaHb. 3a TeMOIO poOOTH ory0sikoBaH1 Te3u [ 10].



BucHOBKH

VY kBami(ikauidHii MaricTepcbkiii poOOTI BHpIlIEHA HAayKOBO-IPUKIIAJHA 3a/1a4a
MIIBUILEHHS €(QEeKTUBHOCTI poOOTH BY3JIOBOi JAUIBHMYHOI CTaHUII 33 PaxyHOK
CKOPOYEHHS MaHEBPOBOI'0 JJOKOMOTHRBA 1 Iepeiayl Horo B OpeHy.

1. Anani3 TeXHIYHUX MapaMeTpiB Ta TEXHOJOrli poOOTH NUIBHUYHOI CTaHII{
MOKa3aB, 10 3aBAaHTAKEHHS MAHEBPOBUX JIOKOMOTHBIB, 3aJliTHUX Ha OOCITYrOBYBaHHI
BaHTOXHUX (PPOHTIB CTaHIii Ta WiA i3HUX KOJIM, JJO3BOJSIE CKOPOTUTH OJUH
MaHEBPOBUH JIOKOMOTHB, SIKUH OOCIYroBye MiJ i3H1 KOJ1i, 110 MPUJISATAIOTh 10 CTAHIIII.
Kpim Toro, npu BU3HaY€HHI KOJIIHOTO PO3BUTKY JUITBHUYHHUX CTaHI[INA 32 METOJUKAMU
PI3HUX aBTOPIB BUSIBJICHO MOXKJIUBICTh 3MEHIIEHHS KUIBKOCTI BUXITHHUX JaHUX JJIs
PO3paxXyHKIB.

2. Ha ocHoBi aHamizy o0csAriB poOOTH HAUIBHUYHOI CTaHI[i IPOBEIACHO
PO3paXyHKHU:

- HOPM MPOCTOIO BaroHis;

- TpUBAJIOCT1 NiepeOyBaHHA BaroHiB IiJl HaKOMUYEHHSM TEpe] MoJaueto Ha
BaHTa)KHI orepariii;

- TPUBAJIOCTI MO[a4i Ta PO3CTAHOBKHU BAaroHiB IO MMyHKTaX MOJaYi;

- TPUBAJIOCTI MepeOyBaHHS BaroHIB IiJ] BaHTAXXHUMHU OIEepallisiMHd y 30HI
MUTHOTO KOHTPOJIIO;

- TpUBAJIOCTI mTepeOyBaHHA BaroHiB TiJi BAHTAKHUMH OIEpaIlisiMA Ha
mig’ 3HUX KOMISX;

- TPUBAJIOCT1 MPOCTOIO BarOHIB ITiJl HAKOITUYEHHSIM;

- TPUBAJIOCTI MepeOyBaHHs MICIIEBUX BaroHiB Ha CTAHIIIT,

- TPUBAJIOCTI TepeOyBaHHS BaroHiB y TOPOKHBOMY CTaHI ITiJ] 4aC BUKOHAHHS
BaHTAXHUX OTEpaIliu.

3. YV poboti po3pobiaeHO MOAENTh OOTPYHTYBaHHS JIOCTaTHBOI KUIBKOCTI
MaHEBPOBUX JIOKOMOTHUBIB i1 0OCIIyrOBYBaHHSI BaHTKHUX (DPOHTIB M i3HUX KON

MIPU PO3PAXYHKOBUX PIBHAX iX 3aBaHTAKEHHSI.
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4. B mpomeci omucy TEXHOJIOTIT POOOTM 30HM MHUTHOTO KOHTPOJIIO
BCTAHOBJIEHO, L0 BaHTaXl, SIKI MEPEMILIYIOTbCS Yepe3 MUTHUU KOpPAOH YKpaiHW,
NJIATal0Th KOHTPOJIIO Ta O()OPMIICHHIO MUTHUMU OpraHamMu Y KpaiHu.

5. B pe3ynabpTaTi CKOpOYEHHS IITATy MPALIBHUKIB Ta OJHOIO MaHEBPOBOIO
JIOKOMOTHBA Ha BaHTaXHIA CTaHIIi Ta mepegayl WOro B OpPEHAY Ha IISATh POKIB,

CyMapHU eKOHOMIYHUM edeKT ckiaB 4465,56 Tuc. rpH.
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