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PE3EPBbI BPEMEHMU I1PU OPTAHU3ALIUU JIBUKEHUA
I'PY30BBIX ITIOE3/10B I10 PACIIUCAHHAIO

Heas. Craths mocsiieHa pa3paboTKe METO/I0B OLEHKU BEJIMYMHBI PE3EPBOB BPEMEHH, KOTOPBIE JOJDKHBI 3a-
KJIaJbIBaThCsl B Tpaduk ABMKEHHS MOE310B U rpadMK 000poTa Irpy30BBIX COCTABOB, HEOOXOIMMBIX [UIsi obecrede-
HUSI YCTOMYMBOTO B3aMMOJEHCTBHS TEXHOJIOTUUECKHX MPOLECCOB paOOThI MPOMBIIUICHHBIX NPEANPUSTHI U JKee3-
HBIX JIOpOT, TP IEPEBO3KE Ipy30B MO pacnucanuio. Meroauka. B pabdore paccMOTpeHBI BOIPOCH! OpraHU3alnu
MEPEBO3KN MACCOBBIX I'PY30B MEXKIY MPOMBIIUICHHBIMHI NPEANPUATHIME HO pacrucaHuio. s Toro, uTodbl obec-
MEYUTh MOCTYIUICHHE MTOE3/J0B HA CTAaHIMH HA3HAYCHUS K 33JlaHHOMY MOMEHTY BpEMEHH, rpaduku o0opoTa cocTa-
BOB JIOJDKHBI UMETh PE3€PBbI BpEMEHH. DTH PE3€pPBBI, B CBOIO 04EPEb, JOJKHBI OBITh JOCTATOUYHBIMH VIS TAPUPO-
BaHUS BO3ICHCTBUS JecTaOMmm3upyromux (axropos. s uccnenoBaHUs KayecTBa BBINOJIHEHUS rpaduka JBHKe-
HUSI OTZAENBHBIMY 110€3/1aMH HCTIOJIb30BaHBl METOABI MATEMAaTHUECKOM CTaTUCTUKU. B HacTosiee BpeMs IBIKEHHE
OCHOBHOM YacTH I'PYy30BbIX I10€3[0B OCYILECTBIAETCS MPH UX TOTOBHOCTH, & IIPOIECCHI 3aHITUSI OTAEIBHBIX HUTOK
rpaduka onpeaeneHHbIMHA cocTaBaMu He Gukcupyrorcs. [ToaTomy aHanu3 rpagukoB HCIOJIHEHHOTO ABWKEHHS IPY-
30BBIX MMOC3A0B HE IMO3BOJIACT MOJYYUTh MaTC€pral IJjid UCCIICAOBAHMA. ABTOpaMI/l, BBHUY OTCYTCTBUA CTATUCTUYC-
CKOro mMarcpuajia 1o myHKTYaJIbHOCTHU BBIIIOJIHCHUA Fpa(l)I/IKa JABWKCHUS I'PY30BBIMU IMOC3AaMMU, OB BBITIOJIHEHEI
WCCJIEJOBAHMS JABMKEHHS MACCAKUPCKUX IOE3/I0B C IOCIEIYIOMINM paclpoCTpaHEeHHEM Pe3yJIbTaTOB Ha IPY30BOE
nBikenue. Pesyabrartsl. VcciaenoBanuem J10ka3aHo, YTO NPHOBITHE TOE3/10B HA CTAHIIMKM HA3HAYECHUSI B COOTBETCT-
BUM C TPaMKOM JOJDKHO OOECHeUMBATHCS 32 CUET YCTAHOBJCHHUS JIONMYCTHMMOW BEJIMUMHBI OIIO31aHMS, a TaKKe
YBEIMUYECHUS! BPEMEHH XOJa MOE3I0B M MEKIOE3AHBIX HWHTEPBAJOB. [IpeayoeHbl 3HAYCHUS IOMOJHHUTEIBHBIX
pe3epBOB BPEMEHH, KOTOpPBIE MOJDKHBI 3aKIaibIBaThCS B TpauK IBIDKEHUS T0e€310B M Tpaduk obopora
TPY30BBIX COCTaBOB, IJIsl 0OECIEUEHNUS YCIOBHOTO B3aMMOJCHCTBHS KEJIE3HBIX JOPOT ¥ MPOMBIIIIICHHBIX MPEATPH-
atuid - Ykpaunol. Hayynass HoBM3Ha. Ha OCHOBaHMM BBINOJIHEHHBIX HCCIICJOBAHUNA YCOBEPLLIEHCTBOBAHbI
METOZBI pa3padoTKu rpaukoB 060POTa COCTABOB MOE370B, 00ECIEUNBAIOMINX MIEPEBO3KY I'PY30B O PACIIHCAHHIO.
IIpakTHyeckas 3HAYAMOCTD. [lonydeHHbIE pe3yabTaThl MOTYT OBITh UCIIOJIB30BaHbI IJISl TEXHUKO-9KOHOMHUECKHX
pacueToB 3((EKTHBHOCTH MEPexXo/ia MPOMBIIIICHHBIX MPEANPHITANR Ha 0OCITY)KUBAHHE MO PACIHMCAHHUIO, a TAKKE
npu pa3paboTke rpadMKoB ABMKEHHS Ha HAYaJIbHBIX JTarax orpoOOBaHMs TEXHOJIOTHH.

Kniouegvie cnosa: NBYKEHUE TIOE3/I0B 110 PACIIMCAHHIO; PE3EPB BPEMEHH; paclucanue; rpaduk ABUKEHHS 110e3-
JIOB; OTO3J]aHUE T0e3/1a

TPAHCOOPTCH» BBIXOJ Ha MAaruCTpajbHYIO CETh HE-

BBeaenune
3aBUCHMBIX TEPEBO3YUKOB TPEOYET COBEPIIEHCT-

Ilepexon VYkpauHbl K PBIHOYHOW SKOHOMHKE
BbI3BaJ 3HAUWTENIbHBIE W3MEHEHHUS B YCIOBHSIX
9KCIUTyaTallud KEJE3HOJOPOKHOTO TpaHCIOpTa.
PaboTa B ycJOBUSX KOHKYPEHLUH C aBTOMOOMIIb-
HBIM TPAHCIOPTOM, 33JACKJIApUPOBAHHBIN B IIPOCK-
Te 3akoHa YkpawHbl «O KeIe3HOJOPOKHOM
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BOBaHMS JIOTHCTUYECKHX TEXHOJOTHM MEepeBO30K
C YYaCTHEM KEJIE3HOJOPOKHOTO TPAHCIIOPTa.
OpHoii u3 pobseM paboThl COBPEMEHHOTO Ke-
JIE3HOAOPOKHOTO TPAHCHOPTA YKPauHbl SBIIACTCS
HU3Kas CKOPOCTH JIOCTaBKH I'PY30B, COCTABIIAIONIAs
nopsinka 10 KM/4 W BbICOKash HEpaBHOMEPHOCTD
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MepeBo30K. PemreHne maHHOW TPOOIEMBI MOXKET
OBITh JOCTUTHYTO 3a CUET Pa3BUTHUS TEXHOJOTHHU
MEPEeBO3KH TPY30B MO pPACHUCAHUIO HA OCHOBE
TBEPABIX HUTOK rpaduka [5].

TexHoMmOTHSI OTHpPABIEHUS TPY30BBIX ITI0E370B
M0 PaclUCaHUIO IHUPOKO HCIIOJIb3YyeTCs Ha JKemes-
HbIX goporax CesepHoil Amepuku u EBpomneiicko-
ro Coro3a. Tak B CIIIA MOCTOSITHHBIM pacHuCaHHEeM
oxBadeHo mopsaka 80 % BaroHomoToka. B wacrt-
HOCTH, OPTaHU30BaHO JBWKEHHUE TTOE310B, IIEPEBO-
3SIIUX CKOPOIIOPTSAIINECS U JPYTHe EHHbBIE TPY3bI
C MUHUMAJIbHBIM CPOKOM JOCTaBKH. Bpems moc-
TaBKH OIpeIeNseTcs Mo rpaduky NpUOBITUS Ha
KOHEYHYO CTaHITHUIO.

Ha xene3nsix noporax Kananer npeiictByer mo-
CTOSTHHOE paclHCaHue JIBHKECHHS TPY30BBIX ITOE3-
JIOB, B KOTOPOM OT/AETbHbIE «HUTKUY» MOTYT CHH-
MAaThCs TIPH OTCYTCTBUH T'PY30B MK B IIENAX OKa-
3aHUS TEXHOJIOIMYECKUX «OKOH» IS MPOBEICHUS
PEMOHTHBIX pabOT, a TAaKKe MPU BOZHUKHOBCHUU
KaKUX-JIM00 cOOEB B IBIKEHUH TTOE3/I0B.

OTtnpasieHne Moe3a0B M0 PacHUCAHUIO ITUPO-
KO TMpaKTHKyeTcs B cTpaHax EBpometickoro Coto-
3a, T/Ie peau30BaH MPUHIIUIT BEPTHKAIBHOTO pas-
JIENIEHUs] PBIHKA JKEJNE3HOAOPOXKHBIX TEPEBO30K
U HEIUCKPUMHHAIMOHHOTO JIOCTyIa IEPEeBO3YH-
KOB Ha WHQPACTPYKTYpy IKEIIE3HOJAOPOKHOTO
Tpancmopra. g corilacoBaHus MOTPeOHOCTEH
Pa3IMYHBIX MIEPEBO3YUKOB BBITIOIHICTCS MPOIICIY-
pa pacmpemereHHs TPOIMYCKHOW CIOCOOHOCTH.
[Ipu 3TOM TIEpEBO3YHNKH MPOBOAAT CBOM IMOE3/1a 110
BBIJIEJICHHBIM HUTKaM Tpaduka.

B Poccuiickoii  ®Depepanuu  peanusyercs
«KomrmekcHas mporpaMma MOSTaHOTO Mepexoia
Ha OPTaHM3AIHI0 ABIKEHUS TPY30BBIX MTOE3/I0B 110
pacrmiucanuio Ha 2011-2015 rr.». B coorBeTcTBIHI
C ATOU MPOrpaMMOii IBUKCHHUEM I10 TBEPJIbIM HUT-
KaM JOJIKHO OBITh oxBaueHO 80 % 1oe3nos.

B d4eM jke NPUYMHBI OTKJIIOHCHHS JBYIKCHHUS
TPY30BBIX MOE3/I0B OT rpaduka?

AHanu3 BBHINONHEHUs Trpaduka B TPY30BOM
IBIDKCHUW TpencTaBieH B [2]. B coorBeTcTBHH
¢ pe3ynbratamMu aHaimm3a Toiabko 30 % moe3noB
UMEIOT OTKIIOHEHHE BPEMEHH JBIDKEHUS 10 y4acT-
Ky 10 5 %, 30 % moe3moB — 5—15 %, u 40 % moes-
noB — 6omee 15 %.

OtkioHeHNE (haKTUYECKOTO BPEMCHH JIBHIKE-
HUS OT TpaduKOBOTO WMEET psa NpuyuH. Bo-
MIEPBBIX, MPH pa3pabOTKe rpaduKka IBWKECHUS II0-
€3/I0B B KAQUYECTBE MCXOHBIX JAHHBIX MPHUHUMAIOT-
Csl pacyeTHBIE IMapaMeTphl MOE3IHBIX JJOKOMOTHBOB
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u coctaBoB. OTKIOHEHHE (HAKTHUECKHX IapameT-
POB JIOKOMOTHBOB M COCTAaBOB OT PacHETHBIX, MH-
JUBHIYyalbHbIE OCOOCHHOCTH MAIIMHUCTOB MPHBO-
ISIT K M3MCHEHHMIO BPEMEHH IBIKCHHS IOE3IO0B.
Bo-BTOpHBIX, B IPY30BOM IBMKCHHU IPAKTHKYETCS
CTUMYJIMPOBaHHE MAIIMHUCTOB 32 SKOHOMHUIO TOTI-
JMBa U 3JEKTPOIHEpruu. B aTol cBs3u, npu Hanu-
YHH PE3€PBOB IPOIYCKHON CIOCOOHOCTH, OCyIle-
CTBIISIETCS ONTUMH3AINS PEXUMa JBMKEHUS 10€3-
Jla MO TOKa3aTell0 pacxoAa 3HEPruu, 4To MPHUBO-
muT Kk yeennueHutro Ha 5-30 % BpeMeHM uX
cinenoBanus [8]. Y, HaKOHEIl, YBETUUICHHUE BpEMe-
HU JBMKEHHS TPY30BBIX MOE3/10B MPOUCXOIUT U3-
3a cOoeB B paboTe TEXHUYECKOTO, TEXHOJIOTHYe-
CKOTO U JIPyTOro XapaxkTepa.

Heo0xoamumMo oTMETHTH, YTO BBITIOJHEHHE Tpa-
¢uKa IBMOKEHUS TPY30BBIMU MIOE30aMU B YKpauHe,
TakK e KaKk M B Ipyrux crpaHax — ydactHuuax Co-
JIpy’KecTBa, MOXKHO OILIGHHUTh TOJBKO B Ipejaenax
OTJINBHBIX Y4aCTKOB BBUY OTCYTCTBHUS HOPMAaTH-
BOB TOYHOCTH BBIIIOJIHEHHS] BPEMEHHU UX CIEI0Ba-
HUS OT CTAQHLIUHU OTIPAaBJICHHUs 0 CTaHLUM Ha3Ha-
yeHusd [6]. B To e Bpems B cTpaHax, I’ie IpakTu-
KyeTcsl OTIPaBJICHUE IPY30BbIX MOE30B M0 paciu-
CaHMIO, TAKWe  HOPMATUBBl  YCTAHOBJICHBI.
Hanpumep, mnpenenbHO IOMyCTHMOE OMNO3/IaHUE
rpaMKOBOTO TPY30BOrO Moe3fa B JlaHuu coctas-
nstet 10 muH, ['epmannn — 30 mun [14].

TakuM 00pa3oM, HpoIecc NEepeBO30K OOBEK-
TUBHO TOJBEP)KEH BO3ACWCTBUIO 3HAYUTEIHHOIO
grcna ciay4aiHbeIX (akTopoB. B aToi cBs3m, obec-
[ICYEHHUE ABMKEHUS TO0E310B 110 PACIUCAHUIO Tpe-
OyeT mpuUMeHEeHHs CHEeIHaTbHBIX METO/I0B, B TOM
quciIe W Ha JTane pa3paboTKH rpaduKoB JBIKE-
HUSI 110€3710B, 000pOTa JOKOMOTHBOB U COCTABOB.

B coorBercTBUN ¢ «MHCTpyKIHEH IO COCTaB-
JIeHUI0 TpadKa JABMKECHUS MOE3/I0B HA JKEJIE3HBIX
noporax YkpaussD» [11] ogHUM U3 HEeHCTBEHHBIX
METO/IOB TOBBIMIECHUST 3PPEKTHBHOCTH HCIIOJIB30-
BaHUS TATOBBIX CPEJCTB, KOPEHHOIO YIyYIIEHUS
YCIOBUH Tpyla JIOKOMOTUBHBIX OpUraj SIBISETCS
MPOITYCK CTaOWIBLHOW YacTh (sIpa) MOoe3I0MoToKa
no rpaduky. MucTpykuus [11] comepxur omwmca-
HHE METOIVKH BBIICTCHUS siapa rpaduka u obec-
MEYEHHs ITOTO AApa JokoMoTuBaMu. OJHAKO, Me-
TOJZIBI OOECTIeYCHHUS IBIDKEHHS MTOE3/I0B 110 3aIuia-
HUPOBAaHHBIM HUTKaM B [11] He mpeacTaBIEHBI.

B Poccuiickoii ®@enepanuun aeiictByer «MHCT-
PYKLUS 10 OpraHU3alMy IOE3AHOM PaboTHl NpH
OTMPaBJIEHUU TPY30BbIX IIOE3/I0B MO TBEPABIM
HuTKaM rpaduka» [10]. B cooTBercTBHU € 3TUM

© M. H. Kozauenko, H. U. Bepesossrii, B. O. bananos, 2015




ISSN 2307-3489 (Print), ISSN 2307-6666 (Online)

Hayxa ta nporpec Tpancnopty. Bicauk /[HinponeTpoBchkoro

HAI[IOHAJIBHOTO YHIBEPCHUTETY 3aIIi3HUYHOrO TpaHcmopty, 2015, Ne 2 (56)

EKCIUTYATANIA TA PEMOHT 3ACOBIB TPAHCIIOPTY

MIOKyMEHTOM OOECIIeUeHIE BBITIONHEHUS Tpaduka
JBWKEHHS IOCTUTACTCS 32 CYET JOMOJHHUTEIBLHBIX
pe3epBOB BpeMeHH Xxona. Tak ans oOecriedeHHs
MPOIycKa TPY30BBIX Moe310B nudhepeHInpoBaH-
HOTO Beca (B TOM YHCIIC TSHKETOBECHBIX) 110 OJTHAM
M TEM K€ HUTKaM C M0e37aMH YHUDHUIIUPOBAHHOTO
BeCa, a TaKKe JJIs YCTOWYMBOTO BBITOIHEHUSI Tpa-
(¢vka IBIKEHHsI T0e310B B cooTBeTcTBHH ¢ [10]
HEOOXOJMMO IIpelyCMaTpUBaTh CIEAYIOLIHE pe-
3epBBI BpEMEHU:

— K pacueTHOMY IIEPErOHHOMY BpPEMEHH XOJa
moe310B B pazmepe 3—5 %,

— Ha MOCIICHEM MEPETOHE y4acTKa paboThI JI0-
KOMOTHBHBIX OpHWTajl IJ BCEX TPY30BBIX MOE3II0B
B paszmepe 2—4 MuH;

— Ui WCKIIOYEHUS Tepefaddl OMO3JaHui OT
OJTHUX TOE37I0B IPYTUM (B BUJE YBEIHMUEHHUS pac-
YETHBIX MEXITOE3IHBIX HHTEPBAJIOB JHOO TEepHo-
J0B rpaduKa Ha OTPaHHYMBAIOUINX MEPETOHAX JI0
2 MUH).

B uenom, npemnaraemeie B [11] u [10] mepo-
TIPUATHS TIO3BOJISIOT OPTaHW30BaTh I'PY30BbIE IIe-
PEBO3KM TakuM 00pa30M, 4TO MPEUMYIICCTBCHHAS
4acTh JIOKOMOTHBOB MOJKET OBITH 3aKperieHa 3a
omnpeNeIcHHBIMA HUTKaMH Tpaduka. DTo maeT
BO3MOYKHOCTh ITOBBICHTH MOKa3aTeNId MCIOJIb30Ba-
HUS JIOKOMOTUBOB M JIOKOMOTHBHBIX Opurai. [Ipu
3TOM BOIIPOCHI KadecTBa OOCITYKMBAHHUS KIVEHTOB
B [11] u [10] HE paccMaTpuBatoTCs.

Metoasl oOecrieueHUs] MyHKTYalbHOCTH JKe-
JIE3HOTOPOKHBIX TIEPEBO30K MIPECTaBICHBI
B [4]. [Ipm 3TOM, TIpHOBITHE TIOE3/1a HA CTaHITHIO
Ha3HAUCHHUS B COOTBETCTBUU C TpaduKoM obecre-
YHBAETCS 32 CUET BHECEHUS B TpaduK pazHooOpas-
HBIX PE3ePBOB BPEMEHH:

— OIpeneieHnus AOMYCTUMOIO BPEMEHH OIo-
31aHud (CM. BBIIIE);

— UCKYCCTBEHHOTO YBEIMYCHUs BPEMEHU JIBU-
JKEHHUS;

— CO37aHUs JOMOJIHUTEIILHOTO WHTEpBaja Bpe-
MEHH C TIPE/IIIECTBYIOIINM TOE3IOM.

MexnyHapoaHblid  COI03  JKENE3HBIX  JOpOr
B [15] pexoMenayeT ompenensats A00aBKH K Bpe-
MEHH JBIDKEHUS CleqyromuM obpa3zom: 1 MUH Ha
100 kM mmoc 3 % BpeMEeHHM ABWKCHHS WIIH
3 muH Ha 100 KM, Uy 4 MUH BpEMEHHU IBIDKCHUS.
B oTnenbHBIX cTpaHax MPUMEHSIOTCS OPyrue HOp-
MmatuBbl. Tak B Hunepmangax [13] mpu pazpaboTke
rpaduka JBWKEHHS MAaKCUMAIbHO JOITyCTHMAas
CKOPOCTh TPY30BBIX IMOE3/I0B MPUHUMAETCS MEHb-
mei Ha 5 KM/9 OT BO3MOXKHOW, a pacCUYMTaHHOE
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BpeMsl XOJa IMOe3/I0B yBenuuuBaeTcs Ha 5 %.
B kauecTBe IONMONHUTENHHOTO pe3epBa BPEMEHHU
YUUTBIBAETCS U TO, YTO rpaUK ABMKEHUS PACCUU-
THIBACTCS HA MAaKCHUMaJbHYI MacCy II0oe3/a.
B »TuX ycnoBusX Ajid MOE310B MEHBIIEH MAacchl
€CThb BO3MOKHOCTH COKpAIlEHHUs MPOJOKUTENb-
HOCTH pa3roHoB W TopMmokeHuid. B IlBeitnapun
yCTaHaBIMBaeTca J00aBKa KO BPEMEHH XoJia
B pasmepe 11 %. B BenukoOpuTaHuu BEIUYUHBI
n00aBOK K BPEMEHH XOAa HE UMEIOT MOCTOSIHHBIX
3HaYeHWH W YCTaHABIWBAIOTCS Ha OCHOBAaHHWU aHa-
n3a paboTH 32 MPEIIICCTBYOMINN TIEPHOI.

3agaun BHIOOpa ONTHMATBHBIX MApaMETPOB pe-
3epBOB BpEMEHH, 3aKJIaJBIBAEMbIX B TpadUK JIBH-
KEHHS, PEIIaloTCsl Ha OCHOBAaHWH METOJIOB CTaTH-
YeCcKOro aHajm3a padoThl CETHM M MMHTALMOHHOTO
MozenupoBanus [9].

B cBs3u ¢ popmupoBaHHEM MmapKa YaCTHBIX Ba-
TOHOB, PE3KOT0 Pa3NNYMs B TEXHHUYECKOM COCTOS-
HUU BarOHOB Pa3JIMYHBIX OIIEPATOPOB Ha JKEJIE3HO-
JIOPOKHOM CeTh YKpauHbl OPraHU30BAIOCH 3HAYH-
TETbHOE KOJMYECTBO KOJBIIEBBIX IEPEBO3OK TPy-
30B, KOTJa BaroHbl JBMXKYTCA OT TIpy300TIpa-
BUTENS K TPY30IIOIyYaTEeNI0 U Ha3aa MOl CIeAyIo-
mIyto 3arpy3ky. IlpuMepamu Takux mepeBO30K SB-
JISTIOTCSL JOCTaBKa KEJIe30pYAHOro ChIphs u3 Ilom-
taBckoro I'OK B Tpancnoptasiii y3en THUC [1],
JIOCTaBKa TPyOHOH 3aroTOBKH W3 MeTauryprmde-
ckoro 3aBoma «MHTEPIIAMIT CTAJIb» Ha Tpy-
oompokarnsiii 3aBog «HUKO TBIOB» [7], nepe-
BO3Ka TPAH3UTHBIX TPY30B OT IMOTPAHUYHBIX CTaH-
Ui B MOopckue moptel U Jp. IIpu atom, cornaco-
BaHUE TEXHOJOTHMUYECKUX IMPOIECCOB MPEANPUATHI
1 JKEJIEe3HOJOPOXKHON TEepPEeBO3KU 3a CUET OpTaHU-
3aliW BMKEHHS TPY30BBIX IMMOE3I0B IO pacimca-
HUIO U JIOCTaBKH T'PY30B «TOYHO B CPOK» paccMar-
pHUBaeTCsl KaKk METOJl MOBBILICHUS 3PPEKTUBHOCTH
WCTIOJIH30BaHMS BaroHOB, CHI)KEHUS 3aIracoB Chl-
pbs, YMEHbIICHHS pe3epBoB orpy30-
pasrpy304HBIX MOIIHOCTEH U, KakK pe3yJbTar,
YMEHBIIIEHHUS OOIINX JTOTUCTUIECKUX 3aTpar.

Opranuzanus rpy30BBIX MIEPEBO30K IO pacIu-
caHuio Oy/JeT akTyaJbHOM TaKkKe W MpHU JEMOHO-
TOJTU3AIIUHN PHIHKA JKEIE3HOAOPOKHBIX MTEPEBO3OK.
Hupextusbl EC TpeOyroT mommycka Ha pBIHOK He3a-
BHCHUMBIX TIepeBO34YMKOB. Hanmnume Ha phIHKE Ta-
KHX NEPEeBO3YMKOB MPEAyCMAaTPUBAETCS MPOEKTOM
3akoHa YkpauHbl «O KeEIE3HOJOPOXKHOM TpaHC-
mopte». IIpu 3TOM BBIXOJ Ha MarucTpaabHYIO WH-
(bpacTpyKTypy MOE3/0B C YaCTHBIMHU JIOKOMOTHBA-
MU JIOJDKEH OyIeT OCYIIECTBIATHCS B COOTBETCT-
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BHHW C BBIJCTICHHBIMHU JUII HUX HUTKaMU Trpaduka.
OTCYTCTBI/IG K€ Yy HE3aBUCHUMBIX IICPEBO3UYNKOB
3HAYUTENBHBIX PE3EPBOB IOKOMOTHBOB OyIeT Tpe-
0oBaTh TOBBIIICHUS Ka4eCcTBa MPOTHO3WPOBAHUS
MIPUOBITHS TI0€370B Ha CTAHITUN 000pOTAa.

TakuM 00pa3oM, B HACTOsIIEE BPEMsI €CTh I10-
TpeOHOCTh AKOHOMHUKH CTpaHbl B OpTaHHU3AIHUU
KEJIe3HOIOPOXKHBIX MEPEBO30K TPY30B IO PacCIIH-
CaHHIO OT CTAaHUWU OTIIPABJICHUA OO CTAHIIUM Ha-
3HaueHUs. B To e BpeMs, METOABI pa3paboTKH
rpauKoOB JBIDKEHUS B YKpaWHE W TOCyHapCcTBax
CozpykecTBa OTCYTCTBYIOT. MeTOIBI, KOTOpEIE
UCTIONIB3YIOTCA B rocynapcTBax EBpomeiickoro
Coro3a u CeBepHON AMEpHKU. TakXke HE MOTYT
HaImpsMyI0 OBITH TEPEHECEHBI NI yCIOBHUA YK-
PpavHbl BBUAY 3HAYUTCIBHOTO Pa3jinivig B CUCTEME
OpraHM3alyy ABYKEHUS, Macce MOe370B U JIp.

B aT0ili cBsA3M, B HacTOAIIee BpeMsI aKTyaJIbHOM
3amadeil sBIseTCS pa3paboTKa METOAOB IMOCTpOe-
HUs TpauKOB 000POTa TPY30BBIX COCTABOB, B Ya-
CTHOCTH ONpEJENICHUs] PEe3ePBOB, 3aKIIAIbIBAEMBIX
B rpadWK JABWKEHHS TI0€310B B 000pOTa COCTABOB,
HEOOXOOUMBIX HJIsI OOECIEUYeHHUs] YCTOHUYUBOCTH
TEXHOJIOTHYECKUX TPOIECCOB PAaOOTHI MPOMBIIII-
JICHHBIX MPEIIPUATHN U KEJEe3HbIX AOPOT B yCIO-
BUSX BEPOSITHBIX COOEB B paboOTe JKEIE3HOU JOPO-
ru. B wacTHOCTH, Takas MeETOAMKAa HEoO0XoauMma
JUIST pelIeHds 3a1ad TEeXHUKO-3KOHOMHUYECKOTO
000CHOBaHUS Tiepexona MPeanpusITHii Ha obciy-
JKUBAHUS 110 PACITUCAHHUIO.

Hean

Ilemsto cTaThu SIBIISIETCSI pa3pabOTKa METOIOB
OIICHKM BEJIMYUHBI PE3E€PBOB BPEMEHHU, KOTOPHIC
JTOJDKHBI 3aKJIaIbIBATHCS B TPaUK JBIKEHHS TO-
e3110B 1 Tpaduk 000poTa TPYy30BEIX COCTABOB, HE-
00X0MMMBIX IJIs1 0OecTeueHusT YCTOMYNBOTO B3au-
MOJICHCTBHS TEXHOJIOTUYECKUX MPOIIECCOB PabOTHI
MIPOMBIIIUICHHBIX TPEIIPUATHH U KeJe3HBIX OPOT
MIPH TIEPEBO3KE TPY30B IO PACTIHCAHHUIO.

MeTtoaunka

Pabora >xene3HOOpPOKHOTO TpaHCIOPTa MOI-
BEpKEHA BIMSHUI 3HAYUTEIBHOIO KOJIMYECTBA
ciy4aiHbIX (akTopoB. [y Toro uToOBl obecrie-
YUTh NOCTYIUICHHE MOE3J0B Ha CTAHLMM Ha3Haye-
HUS K 33JaHHOMY MOMEHTY BpeMeHH TpaduKu
000poTa COCTaBOB JOJKHBI MMETh PE3EpBHI Bpe-
MEHH, JOCTATOYHBIE ISl MAapUpPOBaHUA BO3JCUCT-
BUS JecTaOWmm3upyommx QaxTopoB. PesepBh
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MOTYT OBITH JABYX BHIOB. YacTh pe3epBa JOHKHA
OBITh MpEeIycMOTpEHAa B TpaduKe JIBHXKCHUS,
a 4acTh — Ha CTAHIMM HAa3HAUEHUS OT MOMEHTA
MpHUOBITHS 10372 B COOTBETCTBHH C TpaduKkoM
JIBYOKEHHMS IO MOMEHTA Haydajla TEXHOJIOTHMYECKHX
omepaluii ¢ ero BaroHaMu M JIOKOMOTHBOM. [Ipu
3TOM HEIOCTATOYHBIE BEIMYHHBI PE3ePBOB MOTYT
BBI3BIBATh COOM B TEXHOJOTHYECKUX IIPOIEccax
MPEINPUATHH, KOH(DIUKTHBIC CUTyallMd TIPH 3aHs-
THU TIEPETOHOB W 3HAYUTEIIBHBIC BTOPUYHBIC 3a-
nepkku. M3nummHue pe3epBbl BBI3BIBAIOT yXyAIIe-
HHE TIOKa3aTelIel HCIIONL30BAHMUS JTOKOMOTHBOB,
JIOKOMOTHBHBIX OpHraji, BaroHOB, CTAHIMOHHBIX
MyTed, a TakXke IMajeHne MPOIYCKHON CIIOCOOHO-
CTH TIEPETOHOB.

IIporeccrl, MPOUCXOAAIINE Ha SKEIE3HOJOPOXK-
HOM TPAHCIOPTE, HOCIT CTOXAaCTUYHBIN XapakTep.
B »r0i1 cBs3M Oy MccaemoBaHUs ITOKas3aTeeh Ka-
YeCTBa BBIMOJIHECHUS rpaduKa JBUKCHUS MOC3I0B
KCIIOJIB30BAIMChL METOABI MAaTEMATHUYECKON CTaTH-
ctuku [3]. UcxonHelil MaTepuan ajsi cTaTUCTUYE-
CcKoii 00pabOTKM MOJTydYeH Ha OCHOBAaHWW HAOIIO-
JICHUSI PeabHBIX MPOIECCOB (PYHKIIMOHUPOBAHUS
JKEIE3HOAOPOKHOTO TPAHCTIOPTA.

B nacrosiiiee Bpemst ABM>KEHHE OCHOBHOM 4acTu
IPY30BBIX TOE37I0B OCYILECTBISCTCS 10 TOTOBHOCTH
U TPOLECCHl 3aHATHS OTACIBHBIX HHUTOK rpaduka
OTIpeZICTICHHBIMH  COCTaBaMH HE  (PHKCHPYIOTCSL.
TouHoe cobmnroneHne rpaduKa JBIKCHUS HE SBIIS-
€TCS [IEJIbI0 OTNIEPATHBHOTO YIIPABJICHUS TPY30BbIMU
nepeBo3kamu. [lostomy aHanm3 rpadukoB ucmon-
HEHHOTO JIBMKCHHS TPY30BBIX MOE3I0B HE TIO3BOJIS-
€T MOJIyYUTh MaTepua 1jis ucciaenoBanus. B 1o e
BpeMs, OTIpaBIIEHHE MACCAXKUPCKUX  II0E3/I0B
W TIPOCNICIOBAHUE WMHU CTAHIIMKA OCYIIECTBIISETCS
CTPOTO B COOTBETCTBHH C pacmnucanueM. OcoOeHHO-
CTSIMH TIACCAXKUPCKUX IEPEBO30K, MO CPABHECHUIO
C TPY30BBIMHU, SBIISIETCS KECTKAs TIOABS3KA JIOKOMO-
THUBOB TIOJ T0OE€3/71a, paboTa JOKOMOTHUBHEIX OpHraj
M0 UMCHHBIM PACIUCAHUSAM, KOHTPOJb MPOJBUKE-
HUS TI0€37I0B JTUCIIETYEPCKAM allapaToM C OpraHH-
3arel MeponpuATUi 1O MPUOPUTETHOMY TIPOITyC-
Ky MacCaXMPCKHUX MMOE3/I0B U HarOHy MMHU BPEMEHU
orcraBaHus. B maccaxupckumx cimyx0ax Bemercs
paboTa mo (pukcanmmu CirydaeB OTKIOHEHHUS Tacca-
JKUPCKUX TI0€37I0B OT rpaduka, X KiacCupuKarmu
U aHam3y. BBumy OOIIHOCTH MPOIIECCOB BBIMOJIHE-
HO WCCJEOBaHUE 3aJePiKeK MAaCCAKUPCKUX T0e3-
JIOB UTSL TTOCIICAYIONIETO PaCIpPOCTPAHEHUS BBIBO-
JIOB U Ha TPYy30BOE JIBIKCHHE.
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Pe3yabTatsl

Ha ocHoBaHMU KOHCYNbTalMN C WH)KEHEpaMH-
rpagucTaMy yCTaHOBJICHO, YTO Ui OOCCIEYCHUs
BBINIOJIHEHMST TIpadyKa ABMKEHHS IAaCCaXUPCKUX
MI0E€3/10B IIPH €T0 COCTAaBJICHUM 3aKJIaIbIBACTCS pe-
3epB BpeMEHHU X0/1a, paBHBIN 4 MuHyTaM Ha 100 KM,
YTO COOTBETCTBYET YBEJIMUYCHHIO BPEMEHHM XOJa
1oe310B 0koJo 5 %.

Hcxonnple naHHBIE MO 3aep’KKaM MOITY4YEeHbI
Ha OCHOBaHMHM OOpabOTKH pe3yNbTaTOB aHAIN3a
rpaduka IBI)KEHHS MAaCCaKUPCKUX IOE3M0B Iac-
CaXUPCKOM CITyKObI [IpUIHETPOBCKON KEIEe3HOM
noporu 3a 2012-2013 rr. B mpornecce 3toro aHa-
nu3a QUKCUPYETCs HOMEpP M0e3/1a, MECTO, MOMEHT
BO3HUKHOBEHHS U IPOJODKUTEIBHOCTD 3a1EPXKKH,
a TaKxe ciy’k0a, 0 BUHE KOTOPOH 3a/iepkKKa BO3-
HUKJIA ¥ OTIMCAaHNE IPUYUHBI 3aJICPKKH.

B Tteuenme paccmarpuBaeMoro Iepuoja Bpe-
Menu 1o [IpunHenpoBckoil gopore mpocienoBaio
86 446 maccaXXMpCKHUX TOE3[I0B, U3 KOTOPBIX 941
MPOCIENOBaJIM C OTKJIOHEHHEM OT rpaduka IBU-
KeHusl. B 3ToMl cBsI3W YacToTa 3aJIepKKHU MOE3/I0B
MOXeT OBITH olpeeNicHa KakK

rac Ny, Nogy YHUCJIO0 MaCCaAKUPCKUX IMOC3H0B,

MPOCIENOBABIINX C 3aJCpKKOM M o0luee Yucio
MOE3JJ0B COOTBETCTBEHHO.

[IpoaomKUTeNbHOCTh 3aACPIKKH T0e3/1a Tpel-
cTaBisieT co0oil chydyaiiHyr0 BenuuuHy. MuHU-
MaibHOE (UKCHpyeMoe 3HaueHHe 3aJepPKKU
cocraBisier | MUH, MaKcCUMalbHOE 3a(h)UKCHPOBaH-
HOE — 723 MuH.

OCHOBHBIMM TIPUYMHAMH BO3HUKHOBEHHS 3a-
JIEP’KEK MaCCaKUPCKUX MOE30B SIBISIIOTCS MTOJIHBIE
OTKa3bl YCTPOUCTB myTH, dHeprocHabx)enus1, CLIb,
MOE3/IHBIX JJOKOMOTHBOB M BarOHOB, UX YaCTUYHbIE
OTKa3bl, BBIPAXKAIOLIUECS B OTPAHUUYCHHUH CKOPO-
CTH, BBITIOJTHEHHE PabOT IO PEMOHTY U OOCITYKH-
BaHUIO HMH(QPaACTPyKTyphl, OMIMOKM TepcoHana,
HECaHKI[MOHUPOBAaHHOE BMEIIATEIhCTBO B PaboTy
JKEJIE3HOIOPOKHOTO TPAHCIOPTA, YpEe3BbIYANHBIC
CUTYyallul TEXHOT€HHOTO W INPHPOJHOTO XapakTe-
pa, a TakkKe BTOPUYHBIE 3aJICPKKHU U3-3a 3aJepKEK
JIPYTUX MOE3/I0B B IOTOKE.

B mpomecce ydera 3amepikeKk MacCaXHPCKUX
MOE3/I0B OHMU OTHOCSTCS Ha Pa3iUYHBIC CIYXKOBI
B COOTBETCTBUU C IPUYMHAMU BO3HUKHOBEHUS.

doi 10.15802/stp2015/42170

B Tabn. 1 BeITIONIHEHA TPYMITHPOBKA 3a7EPiKEK 10
Pas3INIHBIM CITyKOaM.

Tabnuna 1
Table 1

I'pynnupoBka 3aepskex Mo NpuYUHAM
BO3HUKHOBEHUS

Delays group for occurrence reasons

Yuero IIponomxuTeabHOCTh, MUH
[pranna 3a- Makcu- MuHu- Cpen
ACPKC | mManpHas | ManbHas HIsT
Ciyx0a 1o-
xomoTtuBHOro | 209 308 1 75,2
XO034CTBA
Cnyxba myta | 155 162 1 20,6
Crmyx0a
JHEProcHab- 149 343 2 75,6
JKCHHS
Hpyrue 142 723 In 92,3
VY3IIK 126 226 1 13,1
Cnyx0a cur-
HaJIU3alUu 1 69 85 2 21,2
CBSI3H
Cnyx0a Ba-
TOHHOI'O XO- 44 153 4 57,0
3s11iCcTBa
Crmy»x0a mac-
Ca’KUPCKOTO 32 160 5 40,2
X034icTBa
Corywbane- | 5 138 6 26,7
PEBO30K

AHanmm3 Tabn. 1 mokaspIBaeT, 4TO HauOOJbIIee
KOJIMYECTBO 3a/lep’KeK TNPUXOAWTCA Ha CIYKOBI
JIOKOMOTHUBHOT'O XO3SUCTB, IIyTH U YHEProcHabkKe-
Hus. Ha momo atmx cmyx0 mpuxomutcs Oolee
54 % 3anmepxek. 3HAUMTEIIFHOE KOJIUYECTBO 3a-
JEPIKEK CBsI3aHO C paboToi «YKpamHCKOH Keyes-
HOJOPOKHOM cKopocTHOH Kommanum» (Y3LIK).
[Ipu 3TOM 96 3THX 3aAEPKEK BO3ZHUKIO C ABYMS
cocraBamu Y3IIK, 4To CBSI3aHO ¢ HMX OIIBITHOM
3KCIuTyatauueil. B aToli cBA3M 3a1€p>KKA COCTaBOB
V31K 13 aHanu3a UCKIIOUEHBI.

Hawnbonpmme 10 TPONOIDKUTETHHOCTH — 3a-
NEP’)KKU OTHECEHBI K KaTeropuu «Jlpyrue» u cBs-
3aHBI cO cTuxuitHbIME Oencteusmu, JITII Ha nepe-
€3/1aX, HECAaHKIIMOHWPOBAHHBIM BMEIIATEIbCTBOM
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B paboTy JKEIEe3HOMOPONKHOTO TPAHCIIOPTA M T.II.
OTH 3aepKKU, KaK MPABUIIO, HOCST Pa3OBEHIH, He-
MOBTOPAIOIIMICA XapakTep. B 3Tol cBsi3u paiib-
HEUIIero aHaiu3a BEJIMYUHBI 3aJ€PKEK UCIONb30-
BaJwch 95 % BHIOOPKH.

I'mctorpamma u (GyHKIUS TUIOTHOCTH pacipe-
JIeJICHUs] CIy4YailHOW BENMYWHBI 3aJCP>KKU Mpe.-
cTaBJieHa Ha puc. 1.

300
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Konuyecmeo HabnodeHul
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20 40 60 80 100 120 140 160 180 200 220 240
lMpodomkumenibHoCMb 3a0epPXXKU, MUH

Puc. 1. l'acrorpamma u (HyHKIHS TUIOTHOCTH
pacnpenenenus ciay4yailHol BEJIUYUHBI
3aJepKKHU 10e31a

Fig. 1. Histogram and density function of the random
variable distribution of trains delays

B 1ienom, mo pesyibTataM HCCICIOBaHHS Clie-
JIaHBI BBIBOZBI O TOM, YTO KOMILJICKC MEPOTIPUSITHIA,
WCTOJB3yEeMBIX B TACCAXHUPCKOM IBIKEHHH, TIO-
3BOJITET 00OECIIEUNTh BBITIOJNHEHUE Tpaduka JIBH-
s)keHuss ¢ BepoATHOCThIO 0,99. C BeposSTHOCTHIO
0,01 moe3n cnenyer c¢ 3amepxkoil. Cratuctuue-
CKMH aHalIM3 ToKas3ajl, YTo CclydailHas BeTWYUHA
3aJIeP)KKA MMEET 3aKOH pPacHpeesieHUsT ONM3Kui
K IoKa3aTeNbHOMY. IlpM 3TOM MareMaTudeckoe
OXXKUJaHWE BEIIMYMHBI  33J[ePXKKA  COCTABIISET

l‘_3 = 43,9 muH.

BrinmonHeHHBIE UCCIIETOBAHUS MO3BOJISIIOT yC-
TaHOBHUTH HEOOXOJIUMBIC PE3ePBBI BPEMEHHU IS
obecrieueHusT YCTOMYHMBBEIX IepeBO30K. Jlobamie-
HUE Pe3epBOB K BPEMEHHU X0/1a B pa3Mepe 4 MUH Ha
100 kM (4TO COOTBETCTBYET yBEINYECHUIO BPEMEHU
xoma Ha 3—5 %), MO3BOJIIET 00ECIICUYUTD BEHITION-
HeHHe rpaduka ABIKEHHS MacCaKUPCKUX MOE3I0B
MPU OTCYTCTBHH OTKA30B TEXHUYECKHUX CPEIICTB
1 ommOoK mepcoHana. Ono3naHue MpUOBITUS TIO-
€3/10B B IIYHKT Ha3HAYEHUS IPU STOM MPOUCXOAUT
¢ yactoroii, omms3koii k 1 Ha 100 moe3moB. HeoO-
XOJMMO OTMETHTh, YTO TrpaduK IBUKCHUS Macca-
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KHUPCKUAX TIO€37I0B pa3padaThiBalOT HA MX MaKCH-
MaJbHYI0 Maccy. B 3Tol cBs3M maccakxMpCKHe Io-
e3na, obnanaromue MEHbLIEH Maccod, UMEIOT He-
KOTOPBIA [IOTIOTHUTENEHBIA pe3epB BpPEMEHH 3a
CUeT pa3roHoB W 3ameiuieHud. [lpu opranuzanuu
JIBIDKEHHUS TPY30BBIX II0€340B MEXIY Ipennpu-
ATHSIMH WX Macca CYIIECTBEHHO H3MEHSTHCS He
Oyner, 9ro OrpaHHYMBAaeT BO3MOXXHOCTh HaroHa
onozfaanus. IlosToMy pe3epBbl BpeMeHH IS Tpy-
30BBIX TIO€3J0B LEJIECOOOPa3HO YBEIHYUTH [0
5—7 % OT BpeMeHH X0Aa.

HpI/I HeO6XO):[I/IMOCTI/I IIOBBIIICHHS KadeCTBa
BBITIOJTHEHUS TpaduKa JBUKCHUS MOE3/I0B U Mapu-
poBaHHs OOJBIIEH YacTH OTKAa30B B ITyHKTax Ha-
3HaYeHHS MOTYT CO3/IaBaThCs JIOTOJTHHUTEIHHBIE
pe3epBsl BpeMeHU. BenmunHa pesepBa MOXET
OBITh YCTaHOBJICHA U3 BBIPAKCHHS

nﬂB

t ==t In ,
* O Np

(1

TOe 7, — JOMYCTUMOE KOJUYECTBO MOE3/I0B, MPH-
OBIBAIONINX K HAYally TEXHOJIIOTHYECKHUX OMepaIuit
Ha MPEANPUITHH C OTI031aHueM; N — o0IIee 9ucio
MOE3/7I0B, CICAYIOIIUX IO MAapUIPyTy B TCUCHHE
roja.

[Ipn opraHm3amuu IBMKEHHUS ITOE3I0B MEXKIY
MPEANPUATUSIMHA IO PACITUCAHUIO BpEMsI HaXOXKe-
HUS HA HUX BaroHOB OMNpPEAENseTCS Kak pa3HUIa
MEXIy MOMEHTAaMH OTIPABICHUA M MPHOBITHS.
DTO BpeMs BKIIOYAET PE3€pPB BPEMEHHU OT MOMEHTA
MpHUOBITUS IO HaYaja TEXHOJOTUYECKUX ONepaIuit
tyn, COOCTBEHHO IPOJOKUTENIBHOCTh TEXHOJIOIH-
YECKUX OIepanuii Ha TPEIUpUATHH I, U PE3epB
BpEMEHU OT MOMEHTA OKOHYAHMS TEXHOJOTHYe-
CKHX omepauuil 10 OTHpaBieHHs t,,. Bemnunna
BBIZICJICHHOTO PE3€pBa BPEMEHH fp; IO3BOJISET OIl-
pEeACIUTh OXUAACMOE YHCIO TI0€3/0B, MOCTyIar0-
[IUX Ha MPEANPUSITUE C OMO3JaHUEM

2

AHanu3 3aiepiKeK NacCaXUPCKUX I0e340B II0-
Ka3bIBaeT, 4TO B IpOIIEcCe MEPEeBO30K MOTYT BO3-
HUKAaTh 3HAUYUTEJIbHBIE OTKJIOHEHMS IBU)KEHUS TO-
e3noB oT rpaduka. Tak B 2012—2013 romxy HadIIO-
JTAJTACH 3aJIeP’KKU, KOTOpBIE MpeBbIIany 12 yacos.
Coznanue pe3epBOB BpEMEHM IJIsl MpeNoTBpallle-
HUSI TaKUX 3aICP)KEK SIBISETCS] SKOHOMHYECKH He-
000CHOBaHHBIM.

Ecnu, aHanornyHo xene3HsIM goporaM I'epma-
Huu [14], Ha Xene3HbIX Aoporax YKpawHbl ycCTa-

_ * _tp/g
n,, = Npje .
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HOBUTH JIOMIyCTUMOE BpeMms oro3nanus B 30 MuH,
TO MpH pa3Mepax MABWKEHHUS MEXKIY IPeIIpH-
STUSMU B OJIUH O3] B CYTKH, MOXKHO OXKUJaTh HE
Oornee naByx omosnmanuit B rox (1,85 moesma). Co-
KpallieHHe KOJIMYECTBA 3aJCepKaHHBIX TOE3I0B 10
OJIHOTO B Toj TpeOyeT yBEeIWUYCHUs pe3epBa Bpe-
MeHHU 10 60 MUH. DTO HE SIBISIETCS PALMOHATIBHBIM
BBHUJIy TIOSIBIICHUS JOIOJIHATEILHOTO MPOCTOS JIO-
KOMOTHBOB B 30 MHH.

Jlis  nmpenoTBpamieHusl BIWSHHUS Ha TIOE3],
JMBUKYIIWIACS MO0 PACTHCAHUIO IMPENIIECTBYIONINX
MOE3/I0B, I1EJIECO00Pa3HO MPEIyCMaTPUBATh YBe-
JIMYEHHBIA MEKIIOC3IHOM WHTepBan. 3HAYCHUC
JTAHHOTO YBENUYCHUS MOXKET OBITh MPHUHITO PaB-
HbIM 2 MuH [10].

Ilpu opranuzanmuu TMEpeBO30K TPY30B IO pac-
MMUCAaHUIO Ha KEJIE3HOW JOPOre U MPEeNNPHUSITUIX
TaK)Ke JOJDKHBI OBITh pa3paOd0TaHbl MEPOIPHUATHS,
HaIpaBJCHHBIC HA YCTPAHCHUE MOCJICICTBUN NpU-
OBITUS BAarOHOB TII03)KE YCTAHOBJIICHHOTO CpPOKA.
K Takum mepompusTHSIM MOTYT OTHOCUTHCS WH-
TeHCH(HKAIUS TTPOU3BOACTBCHHBIX ITPOIIECCOB 3a
CYeT mepepachpesesiecHUs] TEXHUYECKHX CPEJCTB,
CO3/IaHUE 3aIacoB CHIPbS M MEPEKIIOUSHUE YacTH
TPY30II0TOKA Ha aBTOMOOWIBHBIA TPAHCIIOPT B TIe-
PHOJI BBITIOJHEHUS PEMOHTOB HH(PPACTPYKTYPHI,
BO3MEIICHUE MOTEPh MPESATIPUITHIM B BUJIE IITPa-
(OB 32 HECBOEBPEMEHHYIO JIOCTaBKY U JP.

Hayunas HOBM3HA M MpaKTHYeCKas
3HAYHMOCTh

Ha ocHOBaHMM BBITIOJIHEHHEIX WCCIIEIOBAHUI
YCOBEPIIEHCTBOBAHEI METOABI pa3pabOTKH rpadu-
KOB 000pOTa COCTAaBOB IMOE3/I0B, 00CCIICYHBAIOIITIX
MEePEBO3KY TPY30B MO pacmnucanuto. [lomydeHHbIe
pe3ynbTaThl MOT'YT OBITH HCIOJIB30BAHBI IS TEX-
HUKO-3KCILIyaTallMOHHBIX PacyeToB 3(deKTHBHO-
CTH TIEpPexoJia MPOMBIILIICHHBIX HPEANPUATHA Ha
00CITy’)KUBaHHUE HMX IO PACIHMCAHHIO, a TAKKE MPH
pa3paboTke TpaUKOB JBIKCHHS Ha HadaJbHBIX
JTanax onpoOOBaHUs TEXHOJIOTHH.

BoIBOaBI

1. lnsa obecriedeHus MPUOBITUS TI0E3/I0B, CIIe-
IYIOIIUX 110 PAaCIUCAHMIO, HA CTAHIIMY Ha3HAYCHUS
«TOYHO B CPOK» B TpadUK JBIKCHHS JIOJIKHBI
OBITh BHECEHBI PE3epPBBI BPEMEHHU Il yMEHBIIIC-
HUSI BIMSHUSL CIy4YalHBIX (aKTOPOB Ha TIPOILIECC
MepeBO30K. JIJs JKeNne3HbIX Jopor YKpauHbI IeNe-
C000pa3HO YCTAHOBUTH JH00ABKY BPEMEHH KO Bpe-
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MEHH CllefloBaHUS B pasmepe 5—7 %, yBEeIHMUNTh
MEXKIOC3JHOH HWHTEpBall Iepen MOoe3[0M, Clie-
IYIOIMM TI0 PacHUCaHHUI0 HAa 2 MWH, YCTaHOBHTH
JIOTyCTHMOE BPEMsI OMO3JaHUS Ha CTaHIMIO Ha-
3HaueHus 30 MUH.

2. TlomyuyeHHbIe pe3yNbTaThl MOTYT OBITH HC-
MOJTE30BAHBI ISl TEXHUKO-YKOHOMUYECKHX pacye-
TOB 3(P(EKTUBHOCTH TEpeXo/ia MPOMBINIICHHBIX
NPEANPHUATHI Ha OOCITy>KHBaHWE MX TI0 pacIlHca-
HUIO, a TaKXKe MPH pa3paboTKe rpaduKoB JBIKE-
HUS Ha HAYaJIbHBIX ATArax onpoOOBaHUS TEXHOJO-
rud. [locie HakoOIUIEHHWsS CTaTHCTUYECKOTo Mare-
puaia mo pesyjbTaTaM MEPEeBO30K IPy30B MO pac-
MMUCAaHUIO TIpeAJiaraeMble 3HAueHUS PEe3epBOB
BPEMEHH MOTYT OBITh YTOUYHEHBHI.
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PE3EPBM YACY MPU OPTAHI3ALII PYXY
BAHTAKHUX MOI3/1IB 3A PO3KJIAIOM

Meta. Crarts mpucBsiueHa po3poOlli METOJIB OLIHKM BEJIMYHMHU PE3EpBIB Yacy, sSKi IMOBHHHI 3aKjIagaThCs
B rpadik pyxy motsriB i rpadik o00poTy BaHT@)XKHHX COCTaBiB, HEOOXIIHUX sl 3a0€3Me4eHHs CTIMKOI B3aeMOJil
TEXHOJIOTIYHHX IMPOIIECIB POOOTH MPOMUCIOBUX MIANPHEMCTB Ta 3ali3HUIL [IPH NIEPEBE3CHHI BaHTAXKIB 32 PO3KIIa-
oM. MeTtoauka. Y poOOTi po3TisSHYTI MATAHHS OpraHi3allii MepeBe3eHHs] MACOBHX BAHTAXIB MK MPOMHCIOBAMHU
M IIPHEMCTBAMU 3a PO3KiIaioM. i1t Toro, mo6 3a0e3meunTH HaaX0HKEHHS MMOI3/IiB 10 CTaHIlil MPU3HAYCHHS B 3a-
JIaHUH MOMEHT 4Jacy, rpadiku o00poTy COCTaBiB MOBUHHI MaTH pe3epBH dacy. Lli pe3epBH, B CBOIO Yepry, MOBUHHI
OyTH TOCTATHIMH ISl TAPUPYBaHHS BIUIMBY JecTa0lTi3yrounx (aktopiB. s JoCHiKeHHs IKOCTI BUKOHAHHS Tpa-
(hika pyxy OKpeMHUMH IMOI3aMH BUKOPUCTaHI METOJIM MaTeMAaTHYHOI CTAaTUCTUKH. B maHWii 9ac pyx OCHOBHOI Yac-
THHY BaHTXKHUX TOI31IB 3IHCHIOETHCS TPU iX TOTOBHOCTI, a MPOIIECH 3aHATTSA OKPEMHX HHUTOK Tpadika MEeBHUMH
ckiaamamu He (ikcyroThest. ToMy aHami3 rpagikiB BAKOHAHOTO PyXy BAHTKHUX MOI3IIB HE T03BOJISE OTPUMATH Ma-
Tepiay Al JOCIHiKeHHs. ABTOpaMH, 3BRKarOUd Ha BIJICYTHICTh CTATUCTUYHOTO MaTepiajiy 3 IIyHKTYaJbHOCTI BH-
KOHaHHS rpadika pyxy BaHTRKHHMH T0134aMH, OyJIM BUKOHaHI JOCIHIKEHHS PyXy MacaXMPChKUX MOI3JIB 13 Ha-
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CTYIHUM TIOIIUPEHHSM PEe3yJIbTaTiB Ha BaHTXHUH pyX. Pe3yabraTu. JlociimKeHHsIM TOBEACHO, 110 MPUOYTTS 1M0-
13/11B Ha CTAHI1 NPU3HAYEHHS 3TiAHO 3 rpadikoM Mae 3a0e3MmedyBaTHCS 3a PAXYHOK BCTAHOBJICHHS JOIYyCTHMOI Be-
JIMYMHHA 3aIMi3HEHHS, a TAKOXK 301IBIIIEHHS Yacy X0y MOi3/IiB Ta MIXIOI3HUX 1HTepBaJIiB. 3aPOIIOHOBAHI 3HAUYCHHS
JTIOJTATKOBHUX PE3EPBiB, sIKi MOBUHHI 3aKiagaTucs B rpadik pyxy Hoi3aiB Ta rpadik 000pOTy BaHTaXKHUX COCTABIB,
Julsl 3a0e3redeHHs] YMOBHOT B3a€MOIIT 3aJIi3HHLb 1 MPOMUCIOBHUX MignpueMcTB Ykpainu. HaykoBa moBm3na. Ha
MiZICTaBl BUKOHAHKUX JOCIIKCHD yIOCKOHAJIIEHO METOIU po3po0Kku rpadikiB 000pPOTY COCTaBIB MOT3iB, 110 3a0e3-
MEYyIOTh MEPEBE3CHHS BaHTAXIB 3a po3kinaaoM. IIpakTuuna 3HauymMicTh. OTpuUMaHi pe3yinbTaTH MOXYTb OYTH
BHUKOPHUCTAHI JUI TEXHIKO-CKOHOMIYHUX PO3pPaxXyHKIB e(peKTHBHOCTI MEpeXoay MPOMHUCIOBUX MiAMPHEMCTB Ha 00-
CIIyTOBYBaHHS 3a PO3KIIAJIOM, a TAaKOXK MPH Po3po0IIi rpadikiB pyxy Ha MOYATKOBUX €TaraxXx BUMNPOOYBAaHHS TEXHO-
JIorii.
Kniouosi crosa: pyx moi3miB 3a po3KIaioM; pe3epB Yacy; po3Kiam; rpadik pyxXy Moi3miB; 3ami3HeHHs moi3aa
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TIME RESERVES DURING THE ORGANISATION
OF FREIGHT TRAIN MOVEMENT ON SCHEDULE

Purpose. The article is devoted to the development of estimation methods of time reserves that should be
formed at the train schedule and the schedule for the turnover of freight trains, required to ensure the sustained inter-
action of technological processes of industrial enterprises and railways for the transportation of freight on schedule.
Methodology. The paper considers the issues of bulk conveyance organization between industrial enterprises on
schedule. In order to ensure the arrival of trains at the destination station to the specified time, the schedules of roll-
ing stocks turnover must have some time reserves. These reserves, in their turn, should be sufficient for correction
action of destabilizing factors. The methods of mathematical statistics were used to study the schedule performance
quality of separate trains. Currently the movement of the main part of freight trains is performed on preparedness
and occupation processes of separate schedule train paths by some depots are not fixed. Therefore, the analyses of
the schedule performance of freight trains do not allow receiving the material for research. And, due to the lack of
statistical material on the punctuality of the schedule for the movement of freight trains, research of the passenger
trains movement with subsequent dissemination of results on freight movement were carried out by the authors.
Findings. The research proved that the trains arrival at the destination station according to the schedule should be
ensured by permissible rating of delay as well as increase the operating time of trains and running intervals. The
values of the additional time reserves that should be included in the schedule of trains, and the schedule for the turn-
over of freight trains to provide conditional interaction of railroads and industrial enterprises in Ukraine were pro-
posed. Originality. On the basis of the research development graph methods of trains turnover, providing transpor-
tation of goods on schedule were improved. Practical value. The obtained results can be used for the technical-and-
economic calculations of transition effectiveness of industrial enterprises for maintenance on schedule as well as in
the development of schedule on the initial stages of testing technology.

Keywords: scheduled train operation; time reserve; schedule; train schedule; train delay
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