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Ilndgposbie pemenns A JOTUCTUKH
1 YIPABJIEHHU S HENAMH IOCTABOK

Digital solutions for logistics
and supply chain management

AHHOTauuA

PaboTa nocaseHa aHann3y HanpasneHuii uupo-
BM3aLWN Xene3HOA0POXHOI oTpacnu. MpepnoxeHsl
UMUPOBLIE PELLeHNs N0 NPOEKTUPOBAHMIO, IKCMPECC-
OLEHKE W YNPaBEeHNIO IOTUCTUYECKUMU LIENsMA.
OxapakTepn3oBaHbl jBa aBTOPCKMUX MPOrPaMMHbIX
NPOAYKTA, OTMEYEHbI 3/1EMEHTbI HOBU3HbI U NPUKNALHOI
3HauumocTu paspabotku onsa 0AO «PX». MokasaH co-
cTaB G/1I0K-CXeM OCHOBHBIX NpoLieayp, onucaHa pabota
Cc nporpammamu. B HacTosiwee Bpems 06a NporpamMmHbIx
NpoAyKTa NpoXofsT peructpayuio 8 Pocnarenre.

KnioueBble cnoBa: uudposusaLuns, uudposble pelue-
HUA, NPUKNAAHON NPOrpaMMHbIN KOMMNAEKC, TOTUCTUYe-
CKas Lenb, 3KCMPEecC-OLEeHKa, pacyeT cebecTonmocTu
XpaHeHus.

D0I:10.20291/2311-164X-2019-4-3-9

Abstract

The research is devoted to the analysis of the
digitalization in the railway sector. Digital solutions
for the design, rapid assessment and logistics chain
management are proposed. Two copyrighted software
products are characterized, elements of novelty and
applied importance of these products for JSC Russian
Railways are noted. The flowchart composition of the
basic procedures is shown, and program authoring is
described. Both software products are currently being
registered with Russian Federal Agency for Intellectual
Property, Patents and Trademarks.

Keywords: digitalization, digital solutions, application
software, logistics chain, express assessment,
calculation of storage costs.
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«L{uchpa» Ha Tpancnopte —
BeNeHne BpeMeHu

Heo6x04MMOCTb LMPOBU3ALMIA TPAHCNOPTHO-NOMU-
CTUYECKOi oTpacnu B Poccuu, Kak n B MUpe, — 3TO Befe-
HIe BPEMEHU. 3TO BOMPOC KOHKYPEHTOCMOCOOHOCT TPaHC-
MOPTHO-JIOFUCTUYECKUX KOMMNAHWUIA, KOTOPble 3aUHTEPeco-
BaHbl B YBENNYEHUN 06bEMOB [IBUXEHUS TOBAPOB, Pa3Bu-
TN HECbIPLEBOIO 3KCMOpPTa U pocTe A0x040B. O6MeH WH-
dhopmawert CerofHs CTaHOBUTCH KPUTUYECKUM (DaKTOPOM
ycnexa B ynpasneHun Lensmiu nocTaBok.

YeTBepTas NPOMbILLIEHHAS PEBOIOLNA — COBEPLUEH-
HO HOBas 3M0Xxa B Pa3BUTUN TpPaHCNOPTHOro 6usHeca. OT
CKOPOCTY MPUHATUS YNPABNEHYECKUX PELUeHUA 3aBUCUT
yCneLwHoCcTs 6U3Heca B LeNom 1 ero peanusauus B op-
maTe «6M3HeC CO CKOPOCTbIO KNUKa».

0 NpaKTMYeCcKOii 3HA4YNMOCTI BOMPOCOB LM pOBM3aLNN
TPAHCMNOPTHO-NIOMUCTUYECKOr0 BU3HECA FOBOPUT TOT (DAKT,
4To A0 2025 r. «PXK[» nHBecTupyet B passutue Lugpo-
BbIX TexHosoruin 150 mnpg pyornei ¢ Lenbio CHKEHUS 0
5 % [onu pacxofoB HA MHEOPMALMOHHOE YNpaBneHne no
[BYM KOHTYpaMm: BHELUHEMY — MNpK 0Ka3aHWU KIMeHTam
«0KOMOTPAHCMOPTHOT0» CePBUCA; U BHYTPEHHEMY — MpU
ONTUMU3ALMUM NOTUCTUYECKUX Lieneid, KOHTPONUPYEMbIX
xonguHrom «PXXO» [1].

XonauHrom «PXK[» yxxe MHOroe caeniaHo B LncpoBu3a-
unu. CeroaHs B Komnavum akcnnyatupyetcs 280 ThiC. KOM-
NbiOTEPOB, 4 ThIC. MH(hOPMALMOHHBIX cucTeM, 300 Kopno-
paTMBHbIX CepBepoB. Tak, Hanpumep, B poccuinckon Ctpa-
Terum UncpoBoin TpaHcopmaLmn TpaHCNOPTHON OTpac-
NN COLLePXNTCS 55 NMPOEKTOB, CPELM HUX — KOMIEKCHbI
Hay4HO-TEXHNYeCKUi NpoekT «Lindpoas xenesHas gopo-
ra» [2]. MpoekTt ctapToBan B 2017 r. 1 HanpasJieH Ha CO3-
[aHune XXenesHom Joporu, B KOTOPOI He MEHee NOSI0BUHbI
[06aB/IEHHON CTOMMOCTM CO3AaEeTCA C NOMOLLbI Ludpo-
BbIX TEXHOJIOTMIA. B NpOeKTe 0TMEYEHO, YTO LMAIPOBbLIE TeX-
HOJIOrMN AOMKHbI ObITb HANPABJIEHbI HA JOCTUXKEHUE MaK-
CUMJTbHOTO YPOBHSA KOHKYPEHTOCMOCOBHOCTU XEJIe3HbIX
[0pOr, KOTOPbIA cnaraetcs U3 KNMeHTOOPUEHTUPOBAHHO-
CTU, 3 DEKTUBHOCTI 1 6E30MACHOCTH.

[ins nofmep>xkn paboTbl 3NEKTPOHHOI TOProBOM MJio-
wankn «pysosbie nepeso3ku» B 2018 r. «Poccuiickne
)Kene3Hble 4oporu» co3fanyt Co6CTBEHHbIN LN POBOIA Ka-
Han NPOAaX KOMMIIEKCHBIX NOTUCTUYECKUX CEPBUCOB —
000 «Lndposas noructuka» [3, 4].

[Mpu UnHpoBK3aLMN BO3HMKAET BOMPOC: KaK «yMHas»
KOMMOHEHTa Ans NPOM3BOACTBEHHOr0 NMPOLYKTA Y3HAET,
KTO OHa, C KEM 1 KOrfa OHa JO/KHA COEANHATLCS B NPO-
3BOACTBEHHOM LMkne? U 3nech BeayLlas posib 0TBOAUT-
CSl UMEHHO LMCIPOBBIM NIOTUCTUHECKUM peLeHunsam. Lind-
POBbIE PeLIeHUs ANA «yYMHOW» NOrucTuKu — 310 nose IT-
NOAJEPXKKM CUCTEM YNpaBneHUsl BCEMW NOTOKaMK Ha oc-
HOBE CETEeBON ONTUMM3ALIMN NPOLIECCOB B IOTUCTUHECKOM
Lienu Npy CO3LaHN1 CTOUMOCTM NPOAYKTA.

TpaHcnopTHbIE U TPAHCNOPTHO-TEXHONOrMYECKME CUCTEMbI CTpaHbl,
€€ PervoHos U ropoaos, opraHn3auusa npoM3BoCcTBa Ha TpaHcnopTe

113B€CTEH LWMPOKNIA PAL HAaNPaBNeHUIA peanu3aunn KoH-
Lenumn «yMHOM» NOrUCTUKK. Hanbonee 4acto nx o6beau-
HAKOT NOA HasBaHuem «CucTembl yNpaBnieHUs TpaHcnop-
Tom» (Transportation Management System, TMS). OgHa-
KO MPaKTU4ECKOMY TPAHCMOPTHO-NOMUCTUYECKOMY BU3HE-
CYy 324aCTY0 HYXKeH ObICTPbIN OTBET HA KAKOW-TO KOHKPET-
HbIiA, Y3KOCMELManM3npoBaHHbIii BOMPOC.

KoHuenTyarnbHbIM NPUHLMNAM NOCTPOEHNS 3 eKTUB-
HbIX CUCTEM [JOCTaBKW rPy30B B MyNbTUMOLANIbHOM CO06-
LLieHUN NOCBALLEHbI paboThl [5—13] no Teopuu TpaHcnop-
THO-CKNaZCKMX CUCTEM, TEPMUHATIUCTUKE, IOTUCTUKE TPaHC-
NopTHbIX y3n0B. B pabotax Camyinosa B. M. [14-15], Ky-
petkosa I1.B. [16-21] u Manukosa 0.b. [6, 11, 22-23] pac-
CMaTPKBAKOTCA BONPOCHI OPraHn3aLui TPAHCMOPTHO-/10r1-
CTUYECKUX NPOCTPAHCTB B (DOPMATE CUTYALMOHHOTO LIEHTPA
1 NOTUCTUYECKOTO KracTepa.

IMeHHO Ans peanusaunu OnepaTmBHbIX 3afad CUTY-
ALMOHHOTrO yNpasfieHns WU NPOrpaMMHOro 06ecneyeHns
«YMHOU>» IOTUCTUKIN TPEOYIOTCA «J1erkne» LuppoBsble pe-
LUEHUS, KOTOPbIE HE 3aHUMAOT MHOr0 KOMMbKOTEPHON Na-
MSATU U MOTYT JOCTaTO4HO NPOCTO TPAHCHOPMMPOBATLCA
B KNNEHTOOPUEHTUPOBAHHbIE MOOUIIbHBIE MPUITOXEHNS.
Befib GbICTPbIE PELUEHNS CErOAHSA HYXHbl HE TOMbKO Xe-
Ne3HOL0POXHNKAM — OpraHn3aTopam L0CTaBKU rpy30B,
HO W KNIMEHTaM, y4aCTBYHOLLMM B NOTUCTUHECKON Lienu, KO-
Topyto BbicTpanBaeT OAQ «PXK[» [24].

BbIlen3noxxeHHoe onpefennusio Lefib JAHHOro Hayu-
HO-NPaKTUYECKOro MCCef0BaHNs — aBTOMATU3NPOBATh
NpoLeaypbl NPUHATASA KOMMIEKCA YNPABIIEHYECKNX peLue-
HUIA NPY OpraHn3auny CIIOXHbIX Lieneil NoCcTaBokK C y4acTu-
€M NTOrUCTUYECKIX 06bEKTOB (CKIa40B, TEPMUHANMOB U T.1.)
pasnn4yHoro Tuna.

lMporpamMmMHbliA KOMNNekc
AN IKCNpecc-OLeHKH Lienei nocTaBok

B xofe faHHOTO nccnefoBanus pa3paboTaH npuknag-
HOW NPOrpamMmMHbIA KOMMNIIEKC, COCTOALLWIA U3 [BYX MO-
OYNbHbIX NPOrpamMm. B 0CHOBE MPOrpamMHOro KOMMeK-
Ca — MeTOAMKa NPOEKTUPOBAHUSA JIOTUCTUYECKUX Lienei
npodeccopos MIYMNC Manukosa 0. 5. v ero y4enuupi Mo-
kposckoii 0. [1. (c ucnonbaoBaHmem pabor [6, 11, 22-23]).

PaccmoTpum nepebIi Moaynb Komnekca. OTMETUM, YTO
KX[bIA 13 MOLYIE MOXET UCM0Nb30BATLCA ABTOHOMHO,
ONs HYX[, KOHKPETHOTo 6U3Heca.

MepBblii MOAYNb — 3T0 Nporpamma ans IBM, HanucaH-
Has B cpege Visual Basic 6.0, ¢ nunoTtHoit Bepcuen «Pac-
YeT CTOMMOCTYW A0CTABKU rPy30B M0 MEXAYHAPOAHbIM NO-
FUCTUYECKUM LieNnsiM», B HACTOSALLIEE BPEMS NMPOXOAMT peru-
cTpaumto B PocnatenTe (npasoobnagatens MYMNG Nmne-
patopa Anekcangpa l).

Mporpamma npefHaszHadeHa ans pacyera CTOUMOCTM
[O0CTaBKM rpy30B B MEXJYHapOLHOM HanpaBneHu no ab-



TEPHATUBHbLIM BapuaHTam noCTpoeHus
CNOXHbIX TOTUCTUYECKUX Lienen 0T 3a-
py6eXHOro U3roToBUTENs A0 Tamo-
)KEHHOro cknaza 8 Poccuu. Mporpam-
Ma Mo3BOJIAET paccyuTatb CTOMMOCTb
[OCTaBKM N0 NATU abTEPHATUBHBIM
BapuaHTam NOCTPOEHUS TUMOBbIX N0-
TUCTUYECKNX Lenei (puc. 1).

[porpamma MOXeT paccHuTarh CTo-
MMOCTb [JOCTABKM MO NATU 3apaHee 3a-
JaHHbIM BapuaHTam:

1) BoCTaBKa NakeTMPOBaHHbIX Tap-
HO-LUTYYHbIX TPY30B MOPCKUM TpaHC-
nopTOM [10 NOpTa, Neperpy3ka Ha aBTo-
TPAHCMOPT W TPAHCTMIOPTUPOBKA Ha Ta-
MOXEHHbIN cknag B CaHkT-MeTepbypr;

2) npaMas J0CTaBKa rpy30B Xernes-
HOLIOPOXXHbIM TPAHCMOPTOM B KPbITbIX
BaroHax Co CKnaza 3apy6exxHoro u3ro-
TOBUTENSA 0 TAMOXXEHHOr0 CKraja Ha
MOrpaHNYHON cTaHumn bpecr;

3) [ocTaBKa rpy30B B KOHTEHepax
3 NOPTa XKEeNe3HOAO0POXKHbIM TPAHC-
NOpTOM [0 TAMOXXEHHOr0 cknaja Ha
MOrpaHNYHON cTaHumn bpecr;

4) nocTaeka rpy3a co cknajga usro-
TOBUTENSA B JIOTUCTUYECKUIA LIEHTP, a U3
HEro aBTOMOOGWUIIbHBIM TPAHCMNOPTOM
(TaMOXXeHHbIM NepeBo34nkom) B Poc-
cuio, 663 TaMOXXEHHOr0 0(POPMNEHUS
Ha rpaxuLe, 0 TAMOXXEHHOr0 cKnaja
B [eTepbypre;

5) JocTaBKa rpysa B KOHTEHepax
ABTOTPAHCMOPTOM CO CK/aga 13roto-
BUTENA Ha XEene3HoLOPOXHbIA Tep-
MUWHaM, a 0TTYAA XXeNe3HOA0POXKHbIM
TPaHCMOPTOM [0 TAMOXXEHHOr0 CKNnaja
NOrpaHNYHON cTaHLmn bpecr.

1ITOroBbI peaynbTar cpasy e Bbl-
BOAWTCS HA 9KPaH B CMeLMabHOe Tek-
CTOBOE (4MCII0BOE) MOJEe C MOAMNUCHI0
«CTOMMOCTb JOCTaBKM rpy3a». Egu-
HULA U3MEPEHUs roTOBOr0 pesynbra-
Ta — JONN./T.

Hanpumep, K pacyeTy Bbi6paH Ba-
puanT 4 — «JlocTaBka nakeTnpoBaH-
HbIX TaPHO-LUTYYHbIX FPY30B MOPCKUM
TPAHCMOPTOM [0 NopTa, neperpyska
Ha aBTOTPAHCMOPT W TPAHCMOPTUPOB-
Ka Ha TaMOXXEHHbI cknag B CaHKT-
MeTepbypr>.

[Mocne Haxatus Ha KHOMKY «Bbl-
MOJTHUTL>» B MPABOM HUKHEM Y1y pa-
604ero nons 6yayT NosBAATLCA AUa-
NI0r0Bble OKHA C 3anpatuvuBaeMon Be-

TpaHCNOPTHbIE U TPAHCNOPTHO-TEXHONOrMYECKUE CUCTEMbI CTPaHbl,
ee PErMoHoB ¥ ropof0B, OPraHu3aLms Npou3BOACTBA Ha TPaHcnopTe

Puc. 1. CkpuHwom ucxo0H020 OKHA

Puc. 2. Ckpurwom paboyeli npoyedypsbl ¢ «BCNbIBAIWUMY OKHOM

NNYNHON, KOTOPYHO CnefyeT BBECTU.
Ecnu e nonb3oBartesib He BBEET Be-
NUYKUHY, NpOrpammMa nepesanycrurcs,
No3BONAS 3aHOBO Bbl6paThb BapuaHT
LO0CTaBKM W BBECTW 3Ha4eHUs (puc. 2).

briok-cxema OCHOBHbIX npoLe-
Ayp Nporpammbl B YKPYNHEHHOM BU-
[ie NpefCcTaBlieHa Ha puc. 3.

Takum o6pasom, nporpamma o6e-
CMeYuBaeT BbINOSHEHME CIIeAYHLLNX
(PyHKUMA: BBOA MCXOAHbLIX AAHHbIX,
BbI6OP K PacyeTy 0fHOI0 1SN HECKOS1b-
KNX BApPMAHTOB NOCTPOEHMS NIOrUCTIYe-
CKOW Lienu, NpoBefieHne pacyeTa cTo-
MMOCTU OCTABKM Kak N0 BCEN AJIMHE
Lenu, TaK 1 no ee OTAENbHbIM y4acT-
KaMm, BbIrpy3Ka rnoJly4eHHbIX pesysnbTa-
TOB, UX BM3yanu3auns B CPaBHUTENb-
HbIX TabnMLAX, Bblgaya nosib30BaTeso

YNpPaBneH4Yeckoro peLleHns o6 ontu-
MaJIbHOCTI PACYeTHOro BapuaHTta no
KPUTEPUIO MUHUMYMa TOTabHbIX 110-
TUCTUYECKNX 3aTPAT Ha JOCTaBKY rpy-
32 B MEXJYHapOAHOM HarnpasieHUU.
Peaynbrathl pacyera mMoryT ObiTb
NPUMEHEHbI Ans BbIpabOTKM ynpas-
NEHYEeCKUX PELLEHNIA C LeNbio pauno-
HaIbHOrO NPOEKTUPOBAHUS U ONTUMK-
3aLK1mM NOTUCTUYECKNX LIeNei MyTem nx
TEXHUKO-3KOHOMMUYECKOr0 CPaBHEHUS.
BTopoii MoZyrb NporpaMmMHoro Kom-
nnekca — 310 nporpamMma «Pac4er ce-
6ecTOMMOCTH XPAHEHUA TApHO-LLTYY-
HbIX FPY30B B KPbITOM CKNape», Hanu-
caHHas B cpepe Visual Basic 6.0, B Ha-
CTOALLEE BPeMs TAKXE NMPOXOAMT peru-
cTpauuto B PocnareHTe (npasoobnaga-
Tenb MFYNC Nmnepatopa Anekcanapa l).
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TpaHcnopTHbIe U TPAHCNOPTHO-TEXHOJIOrMYECKME CUMCTEMbI CTPaHbl,
€€ PEeruoHoB U ropoaos, opradu3alua npou3BoacTea Ha TpAaHCNOPTE
1

[ Hayano ]

14
2
Bsog
3anpaLimBaemMbix Pacyet no hopmyne
JaHHbIX
15
3
BBog
3anpawmBaemMbix Pacyet no popmyne
JlaHHbIX
16
4
Beop
3anpaLimBaembix Pacyet no hopmyne
JaHHbIX
17
5
Beog
3anpawmBaembix Pacyet no chopmyne
JaHHbIX
18
6
Beog
3anpaLlunBaemblx Pacyet no dhopmyne
JaHHbIX
7 19
«Bbl6epuTe BbiBoa
OAVH pesynbrata
113 BAPUAHTOB»
8

o)

Puc. 3. YkpynHeHHas 6110K-cxema

Mporpamma npeaHasHaYeHa ans pacyeTa ce6ecTonMOo-  AePXKaHMI0 CKNaAcKoro 3aaHus 1 CTeNNaxeil, neperpysou-
CTU XPaHEHWUS TAPHO-LUTYYHBIX TPY30B Ha KPbITOM CKNafe.  HOr0 060pYA0BaHMS, PAaCX0bl N0 06CIYKIMBAHMIO 1 aMOp-
MporpamMma No3BoNsET paccuuTaTh KOMMIBKC SKCMMyaTalyu-  TU3aLWUW NeKTPOMOrPY34nKOB, PacxXo/ibl Ha 3apaboTHyio pa-
OHHbIX PAacX0/10B, CBA3aHHbIX C ONEPaLMAMIA N0 XpaHeH0  6OTY NepcoHana, pacxofbl Ha CUNOBYIO 3NEKTPOIHEPriAt,
rPY30B Ha KPbITOM CKNaje, B TOM YWCNE: PacXOfbl M0 CO-  PacXOfbl HA OCBELLEHNE, PACcX0/bl Ha OTOM/BHME.



[porpamma nonesHa npu BbIGOPe CKNAACKoro oneparo-
pa, CKrazia unu nocTasLLUMKa CKNafCcKuX YCnyr, NoCKONbKy
NO3BONIAET ONPEAENUTL PALMNOHANBHYIO BENMYUHY Ce6ecTo-
MMOCTN XPAHEHUs W BHYTPUCKNALCKOW nepepaboTku rpy-
30B Ha KpbITOM CKNnage.

PaccmoTpum npouefypy paboTbl ¢ MPOrpaMmMoil Ha
CKPUHLLOTAX.

[ns BBOZA MCXOAHBIX JAHHbIX UCMONb3YETCH BJ104HbIN
thopmar c ayenkamu (puc. 4).

Haxas Ha KHOMKy «PaccyuTarb», pacnosnoxeHHy'o B npa-
BOM HVXHEM Yriy 3KpaHa, nosib30BaTesb Nony4aer Kak ro-
TOBbIE Pe3ynbTaThl N0 BCEM KAaTEropusaM, Tak U paccyuTaH-
HYt0 Ce6eCTOMMOCTb C Y4eTOM 06LLEX03ANCTBEHHbIX U Ha-
KnagHbix pacxogos. Ce6ecTonmMocTs n3mepseTcs B gonn./
T-CYTKM (puc. 5).

Puc. 4. CkpuHwom ucxo0Ho20 OKHa

Puc. 5. llpumep 8bI0aYU pe3ynbmamos

TpaHCNOPTHbIE U TPAHCNOPTHO-TEXHONOrMYECKUE CUCTEMbI CTPaHbl,
ee PErMoHoB ¥ ropof0B, OPraHu3aLms Npou3BOACTBA Ha TPaHcnopTe

Takum o6pasom, nporpamMma 06ecreynBaeT BbINosIHe-
HWe CReaytoLmnx PYHKUNIA: BBOA NCXOLHbIX AaHHbIX, Bbl-
60p K pacyeTy OLHOr0 UK HECKOMbKINX BAPUAHTOB KPbITO-
ro cknaja, NpoBefieHIe pacyeTa 3NeMeHTOB JKCnyaTauu-
OHHbIX PacxofoB (Mo BuAam), pacyer ce6ecToMMocTu A0-
CTaBKM, BbIrPY3Ka NONYYEHHbIX PE3YNbTaToB, UX BU3yanu-
3aUna B CPABHUTENbHBIX Tabnuuax (B cnyvae, ecnu pac-
CMaTPUBANINCh HECKONIbKO BapUAHTOB KPbITbIX CKNAAO0B),
BblJa4a Nosib30BATEN0 UTOTOBOI0 3HA4EHNS Ce6eCTOMMO-
CTU XpPaHEHWA TapHO-LUTY4HOr0 rpy3a Ha KPbITOM CKNage.

PesynbTtaThl pacyeTa MOryT 6bITb MPUMEHEHbI 418 3KO-
HOMMYECKON OLEHKM PaboTbl OTAENbHbIX KPbITbIX CKNAL0B
1 Npy OnpefeneHun pasyMHON LIeHbI HA CKNaacKue yenyri.

Hanpasnenusmu [anbHeMLero coBepLUeHCTBOBAHUA
NporpamMmMHOro 06ecneyeHnss MOXET CTaTb BKITHOYEHUE
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B OCHOBHbIE NMpOLeaypbl PacyYeToB re03KONIOrn4eckux na-
pameTpoB paboTbl NOTUCTUYECKUX Lienen 1 UX 31IEMEHTOB
KaK CII0XHbIX TEXHOCMEPHbIX CUCTEM C UCMONb30BAHNEM
METOANYECKNX MHCTPYMEHTOB M TEXHUYECKUX PELUEHUI, N3-
NOXeHHbIX B paboTax [25—-30] u [31-37] cOOTBETCTBEHHO.

OcobeHHOCTM NpOrpaMmMHOro Komniekca

HoBM3Ha pa3paboTaHHOro NpPoOrpammMHOro Komnekca
3aKJTH04AETCH B CNEAYIOLLEM:

1. OLHOBpPEMEHHOE pELUeHNe KaK BHYTPEHHWX, TaK
1 BHELUHUX 3[4 NPOEKTUPOBAHNA U OLIEHKN NOrUCTUYe-
CKOW LIenu: BHYTPEHHME — pacyeT Ce6ecToNmMOoCTM nepe-
paboTKN rpy30B Ha OTAENIbHOM TepMUHANe, MPOEKTMPOBA-
HUe Lienu LOCTaBKW; BHELLIHWE — BbIGOP peanusaunm anb-
TEPHaTUBHOr0 BapuaHTta [0CTaBKM rpy3a, TEXHUKO-3KOHO-
MMWYECKOE CPaBHEHWE BapUAHTOB.

2. [MbKoCTb 1 MOOUSTLHOCTL NPOrPaMMHOro obecneye-
HUS: UHTEPENC U BbIBOJ JAHHbLIX MOXHO HACTPOMTbL NOj,
KOHKPETHOr0 MnoJsib30BaTens, Hanpumep, peaakTupyTcs
Ha3BaHWA NOMen, youpawTca unn [o6aBnfOTCA K pacye-
Ty BapuaHThbl, U3MEHSAETCA COCTAB PACCYMTHIBAEMbIX MO-
Kasartenei v ap.

3. MonesHocTb Kak ang OAO «PXX[» npu B3aumo-
LeNCTBMN C y4aCTHUKAMU CNOXHbIX LieNei nocTaBok, npu
YMPaBJIEHWN U KOHTPOJIE BbICTPAUBAEMbIX COOCTBEHHbIX
NOTNCTUYECKUX Lienei, TaK v ANf rpy30BrafeNbles npu
BbI6OpE BapuaHTa JOCTaBKU FPY30B 11 NOCTABLLMKA CKIaA-
CKOro cepauca.

4. He TpebytoTCs HACTPOMKM, CUCTEMHbIX OrpaHNYeHuiA
HET, MaKCUMaJIbHO NPOCTON UHTEPDEIAC, MOXKET NPUMEHATb-
CS HEMELLNIEHHO MPU CUTYALIMOHHOM YrpaBneHuu TPaHenop-
THO-NIOrMCTUYECKUM BU3HECOM.

5. ABTOHOMHOCTb MOZY/IelA, BOSMOXHOCTb MX PaCLLNPEHUS.

TpaHcnopTHbIE U TPAHCNOPTHO-TEXHONOrMYECKME CUCTEMbI CTpaHbl,
€€ PervoHos U ropoaos, opraHn3auusa npoM3BoCcTBa Ha TpaHcnopTe

[TepeyncneHHoe B NOJHOW Mepe COOTBETCTBYET CTpa-
TErM4YeCcKUM NpuopuTeTam passuTus 6U3Heca KOMNaHuu
«PX[», U3N0XeHHLIM B NPOrpaMMHbIX JOKYMEHTax pas-
BUTMSA oTpacnu [38-41].

3akntoyenue

CerofiHs Ha MecTo ynpasneHus Lensmu noctasok (Supply
Chain Management) npuxogut Supply Chain 2.0 ¢ aKTBHOIA
KOMMOHEHTOI, N03BONSAIOLLEN 6bICTPO («CO CKOPOCTBIO KIu-
Ka») NpUHUMATh peLleHns. TepseT akTyanbHOCTb KpUTepui
«MUHUMYM U3LEPXEK», HA NEPBbIA M/1aH BbIXOAUT «MaKCUMyM
9KOHOMIYECKOr0 acpdheKTa 1 LieHHOCT». OprUeHTUPOM Lmdpo-
BOW JIOTUCTUKI CTAHOBUTCS HOBBIA NOAX0[: «TOTalbHO Ynpas-
nsemas Lenb nocTasok 2.0 T NPAMON MyTb K NPUObIIN».

VicTopns 4enoBe4ecTBa NOKasbIBAET, HTO «Ny4LLIUIA CMO-
€06 npenckasarb 6yaylee — 370 co3aatb ero» (Alan Kay,
2001). B npouecce rno6anbHbIX MPOMBILLNEHHbIX PEBOSTHOLIA
04€Hb BaXXHO ObITb FOTOBLIMU K HOBbIM U3MEHeHUAM. [1nq
9TOr0 HaZ0 NPaBWIIbHO PACCTABMTbL NPUOPUTETLI U C NOMO-
LLb0 HOBbIX (POPMATOB M UHCTPYMEHTOB B MOJHON Mepe OT-
BEYaTb Ha BbI30BbI MOBGATLHON TPAaHCOPMALMK 06LLECTBA.

Poccuiickue xenesHble LOporu yxxe c)opMupoBani yc-
noBUA rno6anbHON LMPOBOK Cpefbl Ans BefeHus 613Heca
«C0 CKOPOCTbI0 KNuKa». Lindpposas pesontoLus AaeT npak-
TUYECKN HEOorpaHN4eHHbIe BO3MOXHOCTM TPAHCMNOPTHOMY
GU3HECY MO YCIIOXKHEHUIO CUCTEM YnpaBreHus, rnobanusa-
LMK Lienei NOCTaBOK U YNPABNIEHUIO 60bLUMMU JAHHLIMU.

LlnchpoBur3aauns Ha4MHAETCA C PELLEHUS HECTTOXKHbIX 3a-
[a4 Ha NIMHEeHbIX YPOBHAX YNPABIIEHNUS, HO N0 Mepe yBenu-
YEHNSA YKUCNA NPUHUMAEMBIX PELLEHNIA U CKOPOCTM UX MpU-
HATUA HEOOX0NMbI HOBbIE, a[ANTUBHbIE MPOrPAMMHbIE UH-
CTPYMEHTbI, HEKOTOPbIE U3 HUX ObIIN NPELJSIOKEHbI B JaH-
HOM uccnegosaHun. UT
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CesepHblin Mopckoit myTb (CMIT) — KpaTyaiLunii cygo-
XOZHbBIA MapLUPYT, MaBHasa MOPCKas KOMMYHUKALMA MEeX-
4y Esponoit 1 BocTouHon A3uei B pOCCUIACKOW ApKTuKe
(pmc. 1). Mpoxoamut no cesepy Poccun no mopsm Gesep-
Horo Jleposutoro okeana (bapeHuesy, Kapckomy, Jlante-
BbIX, BocTO4HO-Cnbupckomy, HyKoTckoMy) 1 4acTU4HO Tu-
X0ro okeaHa (bepuHrosy), CBA3bIBaET AaNlbHEBOCTOYHbIE
11 eBpONencKIe nopTbl Poccuu, a TakxKe yCTbs CYA0X0AHbIX
CUBMPCKUX PEK B efUHYI0 TPAHCMOPTHYIO cuctemy. [inuHa
3TOI TPAHCMOPTHOW apTepun COCTaBNAET 5,77 ThbIC. MOp-
ckux munb (10,69 Thic. km). Ecnn cpaBHuBatb CMIT ¢ anb-
TepPHATUBHbIM BapuaHTOM M0 CyauKOMy KaHany npoTsKeH-
HOCTbH0 12,84 ThIC. MOPCKUX MUNb (23,78 TbiC. KM), NONy4a-
eTcs1, 410 CeBepHbI MOPCKOM NyTb KOpoYe B 2,23 pasa [1].

Puc. 1. CesepHnbili mopcKkol nyms

Mepunoa skoHOMKYecKoro pacuseta GeBepHOro MOPCKo-
ro nyTu B cOBpeMeHHo Poccun Hadancs B 2009 r., korga
Kypcom mexay EBponoit n A3neil Yepes ceBepHble BOIbI
Poccuu npocneosanu jga KOMMEPYECKMX CyoHa, a CnycTs
agaroga, B 2011 r., atoT nyTb 6bI 36paH yxxe 34 cynamu.

Puc. 3. lpeumywecmsa CMI [3]

TpaHCNOPTHbIE U TPAHCNOPTHO-TEXHONOrMYECKUE CUCTEMbI CTPaHbl,
ee PErMoHoB ¥ ropof0B, OPraHu3aLms Npou3BOACTBA Ha TPaHcnopTe

B HacTosLLee BpeMA CEBEPHbBIA MOPCKOI MapLUPYT aK-
TUBHO Pa3BIBAETCH, PY30000POT PACTET C KAXKAIM rOLOM.
Tak, 3a nepuog ¢ 2009 no 2018 r. rpyaoo6opot CMI Bbi-
poc ¢ 20 Teicay T 0 20 MAH T (puc. 2).
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Puc. 2. 06bem epy308bix nepeso3ok no CMI, muic. m

[To nporHo3y npasuTenbcTBa P®, 06beM NepeBo3oK
no CMI ysenn4utes B8 2021 . go 51 mnH 1, a B 2024 1.
00 80 mnH T [2]. OnHako cyab6a CeBepHOro MOPCKOro nyTu
HaNPsAMYy0 3aBMCUT OT Pa3paboTok B ero 30He MUHepasb-
HbIX PECYPCOB, Pa3BUTUA CEBEPHbIX NOPTOB Poccum u co-
OTBETCTBYIOLLEN TPAHCMNOPTHON UHCGDPACTPYKTYPBI.

Ecnu cpasHmBatb CMIT ¢ CyLLECTBYIOLLMM aNbTEPHATUB-
HbIM nyTeM — Cy3LKUM KaHanoMm, TO MOXHO YBUAETb psf,
CYLLECTBEHHbIX npenumyLlects (puc. 3) [3]:

1. CMIT B 2,23 pa3a kopoye, CieaoBatesibHO, 3HAYUTENb-
HO CHKAKOTCA 3aTpaTthl HA TONNNBO, ONNaTy TpyAa nepco-
Hana u paxt Cyaos.

2. OTCYTCTBYIOT 04epeau 1 nnata 3a npoxog (B oTun-
4ne oT CyaLKoro KaHana).

3. CeBepHbIil MOPCKOI NYyTb MAKCMMANbHO yAaneH
0T 04aroB NPUCYTCTBUA MOPCKOr0 NMPaTCTBa.

MTpaH3MTHOﬁ MarucTpanu
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CTOMT OTMETUTD, YTO peLLAIOLLMM hakTopoM, 06ecneyu-
BatOLLMM AanbHelillee passutie CeBepHOro MOPCKOro NyTw,
ABNSAETCSA TPAHCMOPTHOE 06eCneYeHne cneLnanm3npyembl-
MM CaMOXOLHbIMUW CyAamu, 060pYLOBaHHLIMU AMs MPOXO-
[a CKBO3b Niefl. Peyb UAET 0 CAMOM CJI0XKHOM, BOCTOYHOM
y4qactke CMI1, npoxoaumocTb KOTOPOro OCYLLECTBNSAETCS
BCEro 5—6 MecALeB B rofly, a MUMetoLLMecs Ha TeKyLLIA MO-
MEHT 1eJ0KO0JIbl MOTYT NPO6UBaTh Nef TONLLMHOK 0 3 M.

licTopus aTOMHOr0 N1eI0KONOCTPOEHNS HACHNTBIBAET 60-
nee 60 net. B 1959 r. 6bin NPUHAT B 3KCMTyaTaunio nNepablii
B MUpe aTOMHbIA Nefjokon «JleHuH». B 70-e rogsl XX Be-
ka CeBMOpnyTb Hayan akTUBHO 0CBaMBATLCS U 06PMCOBBI-
BaTb NEPCMeKTUBbI 3KOHOMUYECKON BbIr0bl HALMOHAMBHO-
ro TPaHCnopTHOro Kopuaopa. B 1975 r. nocrne BBoAa B 3KC-
nyarauuio HOBOro aTOMHOIO J1eloKona «ApKTUKa» NosiBu-
nacb BOSMOXHOCTb OCYLLECTBIIATb KPYITIOrOANYHYI TPAHC-
NOPTUPOBKY rPY30B B 3anafHomM Hactu ApKTUKi. Kro4eByto
ponb B pa3suTIK CeBEPHOr0 MOPCKOrO MyTy B 9TW FOAbI Cbl-
rpano ctaHoBneHne HopuibCKOro NPOMbILLNEHHOMO paiio-
Ha 1 ero Kpyrnorogu4yHoro nopra JdynuHka. Bnocnegcrsum
ObIAN NOCTPOEHbI Nefokonbl «Cubupb», «Poccusi», «Co-
BeTcKniA Coto3», «Taimblp», «Baitray», «dAman», «50 net
[To6eapl». VX ucnonb3oBaHme Ha LecATUNIETUS Onpeaeni-
110 TEXHONOTMYECKOE NPEUMYLLECTBO aTOMHOI0 CY0CTPO-
EHUS Hallen cTpaHsl [4].

Y1CNeHHOCTb NeJ0KOMO0B, (PYHKLMOHUPYOLWMX B Poc-
CWI B HACTOSALLIEE BPEMS, CONOCTABMMA C OOLLMM KONUYe-
CTBOM BO BCEM MUpe. Tak, Ha JaHHbIAn MOMEHT B Poccun
«60€eByL0 cnyx6y» B akBatopum GeBMOPNyTU HecyT 8 nu-
HENHbIX Ne[0KON0B, U3 HUX 4 aToMHbIX («50 et Mo6esbl»,
«fAman», «Taitmblp», «Baiira4») u 4 gn3enb-3neKTpu4ecKmux
(«Apmupan Makapos», «KpacuH», «KanutaH Xne6HuKos»
n «Kanutad [ipaHuupiH»). TpaH3UTHbIE peichbl CNOCOOHbI
OCYLLECTBNATL B OCHOBHOM TONIbKO aTOMHbIE NE0KOSbI.
CornacHo nHdopmaumm PocatomoTa, U3 YeTbipex aeii-
CTBYIOLLMX aTOMHbIX NEJ0KOM0B TpU («SImarn», «Taimbip»,
«Baiiray») Bbipa6oTatoT cBo pecypc B 2022-2026 rr. m
Ha 3amMeHy BCTaHYT HOBble aTOMOXO0Abl «ApKTuKa», «Cu-
6upb>» 1 «Ypan», KOTopble No 3akasy Pocaromdora cTpo-
atcs B CaHkT-MeTepbypre. B ganbHemwem ans Kpyrnoro-
AnyHoit akennyatauuu CMIT notpebyetcs 13 neaokonos.

PeanuctnyHoCTb 3asiBMEHHbIX NMPOrHO30B M0 CTPOU-
TeNbCTBY W BBEJEHUIO B 3KCMNyaTaLnio HOBOrO JIeOKOSIb-
HOro prioTa CTaBUTCA NMOL COMHEHUEe B CBA3M C JOPOro-
BI3HOM [IaHHOT0 NpoekTa. [eHepanbHbIi aupekTop «Poca-
TomMa» Anekcei Jluxades oueHun npoekt 8 500 mapg py-
6rieit, a 3T0 rOBOPUT 0 HEOBXOAMMOCTM NPUBNEKATL A0MON-
HUTESbHbIX NHBECTOPOB NMOMIMO HALLEro rocyaapcraa [5].

CeBepHblil MOPCKOW MyTb B GAVKAALLNE FOfbI AOMKEH
cTaTth rno6anbHO TPAHCMOPTHOM apTepuen, 06 aTOM ak-
TMBHO FOBOPSAT M CMOPST BO BCeM Mupe. OCOGEHHO B 3TOM
TPAHCMNOPTHOM KOPMAO0pe 3anmHTepecoBaH Kutam, Tak Kak
nmeHHo CMIT nnaHupyeTcs CTaTb Y4acTblO KUTANCKOro Npo-
ekTa «0auH NosiC — OfWH NyTb>. Hawwu cTpaHbl BUAAT 60J1b-
LLMe NepCcneKTUBLI BO B3aUMHOM COTPYAHUYECTBE MO OCBO-

TpaHcnopTHbIE U TPAHCNOPTHO-TEXHONOrMYECKME CUCTEMbI CTpaHbl,
€€ PervoHos U ropoaos, opraHn3auusa npoM3BoCcTBa Ha TpaHcnopTe

eHuto CeBMOpNyTH, UK, KaK ero HasblBatoT B Kutae, «Ce-
BepHoro LLlenkosoro nytu». KHP y4acTByeT B KpynHbIX Npo-
eKTax, KOTOpble TECHO CBA3aHbI ¢ passutnem CMI. K npu-
Mepy, KUTCKMM UHBECTOPaM npuHaanexut 29,9 % akuui
0AO «fAman CII», 3aHNMAatOLLEr0Cs NPOU3BOACTBOM CXM-
)KEHHOro NpupofHoro rasa (CMNI). JaHHbIn NPoekT nveet
60/bLLI0e 3HA4eHNe, BO-NEPBbIX, MOTOMY YTO YBEMYEHUE
akcnopta CII" kpaiiHe Heo6X0AMMO Ans POCCUINCKON 3Hep-
reTU4ecKOM 0Tpacnu, OPMEHTUPOBAHHON HA 3KCMOpT. Bo-
BTOPbIX, 3TOT NPOEKT MOKa3bIBaeT BCEMY MUpy, 410 Poccus,
HECMOTPSA Ha CaHKLWM 1 BHELLHEE AaBNeHMe, YCMeLLIHO pas-
BUBAETCH U HAXOAMT aIbTEPHATUBHbIE UCTOYHUKMN UHBECTU-
pOBaHWA B CBOU NPOEKTLI. [ToMumo 3Toro Kntain nnaHumpy-
€T y4aCTBOBaTb B HECKOJbKMX JIOrMCTUYECKMX MPOEKTaX,
Hanpumep, B pa3sutun nopta CabeTTa. YaayHoe pacnosno-
XKEHUE 1 LUNPOKIE BO3MOXXHOCTYU MO3BONAKOT 3TOMY NOPTY
CTaTb MHOTOMYHKLMOHANbHBIM KOMMIEKCOM, CNOCO6HbIM
OCYLLIECTBNATb 3KCMOPT 3epHa 13 Cubupu, metanna ¢ Ypana,
yrns u3 Kysbacca, HegoTenpoyKTos 13 TatapctaHa v batu-
KopTocTaHa. [ipyron UHTEPECHbIA NPOEKT — Xene3Has [o-
pora «benkomyp». Kutaim Takxe npuMeT y4acTue B ee CTpo-
UTeNbCTBe, AaHHas fopora 6yaeT ceasbiBaTb Cubupsb, Ypan
1 Pecny6nuky Komu ¢ ApxaHrenbCKom.

KHP He 1meeT npsiMoro npasa Ha 0CBOEHWE PecypCoB Ce-
BEPAa, U eANHCTBEHHbIN PeanbHbIA BAPUAHT NONYYUTb K HUM
J0CTyN — 370 NJIOTHOE COTPYAHMYECTBO ¢ Poccuelt u yya-
CTWe B MPOEKTax N0 0CBOEHN0 CeBMOpnyTH. B ApKTUKe co-
CPefoTOoYeHa naTas 4acTb BCEX NPUPOLHbLIX PECYPCOB 3EM-
Nn. IKCNEPTbI BCE XKe CHUTAKOT, 4TO MHTepec Kutas K cese-
py Poccum HOCUT He TOSTbKO 9KOHOMUYECKMIA, HO U BOBHHO-
CTpATern4eckuin Xxapakrep, NOCKOMbKY y4acTue B KPYnHbIX
POCCMIACKMX MPOEKTax No pa3BUTUIO CEBEPHbIX TEPPUTO-
pui N03BONMT KNTato 3aKpennuTb CBOE BIIMSIHUE HA CEBEpE.

OfHaKo He BCe Tak MPOCTO W MO3UTUBHO, KaK MOXET M0-
Ka3aTbCs Ha nepBblii B3rnaf, Hecnpocta Bokpyr CMIT cTonb-
KO CnopoB 1 06CyXaeHunii. [1oTeHLnan ceBepHOro TpaHc-
NOPTHOr0 KOpMAopa, 6eccrnopHo, OrPOMEH, HO CYLLECTBYET
paj CepbesHbiX Npo6em, 3aMeanstoLLmX ero passuTue. Bo-
nepBblIX, 3T0 60MbLLUNE TEXHUKO-3KOHOMUYECKNE 3aTPaThl.
AToMmHble negokosbl, 6eperosas UHGPACTPYKTYpa, Hepas-
BUTOCTb apPKTUHECKOIA NOrMCTUKI — BCE 3TO TPEBYeT Kpyn-
HbIX MHBECTULIMIA. BO-BTOPbIX, CNOXHAA HABUTraLMOHHas 06-
CTaHOBKA CMoCO6HA 3aZiepXarb CYLHO U HAPYLLUUTL CPOKN
[OCTaBKMU, YTO /11 HEKOTOPbIX IPY30B ABMAETCA KPANHE He-
raTuBHLIM (DAKTOPOM, HE TOBOPS YK€ O JOMOSTHUTENbHbIX
pacxonax. TpeTben npo6nemon sABnseTcs rnybuHa Heko-
TOPbIX NPONUBOB, CMEA0BATENIbHO, HABUIALMSA KPYMHOTOH-
HaXHbIX CY[OB OrpaHuU4eHa, a UCnosb30BaHNe ManoToH-
HaXXHbIX CY[0B [eN1aeT nNepeBo3Ky gopoxe [6]. YeTsepTas
npo6nema 3akn4aeTcs B HEPELLEHHbIX MeXAYHAPOAHbIX
BOMPOCax, CBA3AHHbIX C Pa3feneHnem apKTU4ecKux Teppu-
TOpMA. Tak, cornacHo KoHeeHuuin OOH no mopckomy Mex-
JyHapoAHOMY npasy, NPUOPEXHbIE CTPaHbl UMEIOT NPaso
Ha OCBOEHUE HEeLp KOHTUHEHTANIbHOrO LWenbga, KOTopbIn
ABNAETCA €CTECTBEHHLIM NPOAOMKEHNEM WX TEPPUTOPUIA



B Npefenax UCKM4UTENbHON 3KOHO-
Mu4eckoi 30Hbl (200 Munb). lMomumo
3TOr0, COMMACHO TOW e KOHBEHLWK,
CTPaHbl MOTYT NPeTeHA0BaThL Ha Tep-
pUTOPUM 1 3a NPejernamMm 3KOHOMMYe-
CKOI1 30HbI, AN 3TOr0 HE06X0ANUMO Mo-
JaTb 329BKY B COOTBETCTBYHOLLMWIA Op-
raH, H0 HaJl0 04eHb NOCTapaThbCs, YTo-
6bl ee NpuHANK. iHbIMK cnoBamm, BCs
CNOXHOCTb 32K/H04aeTCA B TONKOBA-
HUW NOHATUS «ECTECTBEHHOE NPOAO0N-
XKEHUNE TEPPUTOPUN», KOTOPOE MOXET
Nno-pasHOMy TPaKTOBaTLCH (pUC. 4).
HecmoTps Ha BCe CII0XKHOCTU B OC-
BoeHun CMIT, o6bem nepeBo30K Mo
JaHHOMY MapLUPYTY UMEET peasibHyHo
TEHJEHUMIO pOCTa, U CPOKN HaBura-
UMM N0 NPUYUHE U3MEHEHUS KIMMa-
Ta MOCTENEHHO YANUHATCA, UHBIMKI
CNOBaMU, HOBbIA APKTUHECKNIA TPAHC-
MOPTHBIA KOPUAOP XOTb U HE BbICTPO,
HO BCE-Taku WAET K CBOeN Lenu. 4to
e Kacaetcs uHtepecos Kutas v Poc-
CUM NO OCBOEHMIO APKTUKM, TO OHM
Mo KJ04eBbIM BONPOCaM COBMajaoT.
06e CTpaHbl 04€Hb XOPOLUO JOMOJHS-
0T ApYr Lpyra B nnaHe TeXHONOruM,
WHBECTULMIA 1 ONbITA, @ 3TO CMNOCO6-
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Puc. 4. IkoHomuyeckue 30HbI CMIT

CTBYET YCKOpeHuto B pa3sutiin CMII.
Kutait connpaper ¢ Poccueit no Bo-
npocam, KacatoLumecs MexayHapoa-
HOI1 6€30MacHOCTN apPKTUYECKIX Teppu-
TOPWIA, @ PACXOXEHUS OTHOCUTENTbHO
NPUOPUTETOB HALIMOHANBHOIO CyBeEpe-

HUTETA He NPUBEJYT K CEPbe3HbIM No-
cneacteuam. IMeHHo o6uas 3anHTe-
PECOBAHHOCTb B pa3suTn GeBepHOro
MOPCKOro NyTu Cnoco6CTBYET NOUCKY
KOMNPOMUCCOB U B3aUMOBbIFOHbIX
peLueHnin Ang 060Mx rocyaapcTs. UT
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Qi Chengming

KHTAUCKHUX XKeJe3HbIX aopor

Problems of logistics of Chinese railways

(CTatbs ny6/mMKyeTCs B aBTOPCKOM PeaKuymm)

AHHOTauuA

Cucrema xene3HOAOPOXKHOMO TPAHCMOPTA ABAAETCS
BAXXHOM 4aCTbto TpaHCMOPTHOM cucTembl Kutas. Pas-
BUTME JIOTUCTUKM COBPEMEHHbIX XKENE3HO[0POXKHbIX
rpy30MepeBO30K MMEET XKU3HEHHO BaXKHOe 3HayYeHue
ONS pa3BUTUA NOTUCTUYECKON cucTembl Kutas. Yuu-
TblBas COBPEMEHHble TEHAEHLMUYU PA3BUTUS TOTUCTUKN
M COCTOSIHME PA3BUTUS OTPACU KeNe3HOAOPOXKHBIX
rpy30nepeBo30K, B AaHHON CTaTbe aHanu3npyetcs

pAn NpobeM, CyLECTBYIOWNX B KeNE3HOL0POKHO
UHbPACTPYKTYPE, NOTUCTUYECKOM 060pYLOBaHUY, UH-
(hOpPMaLMOHHbIX TEXHONOTUAX, TOTUCTUYECKUX NPOAYK-
Tax, a TakXe B OpraHu3auim nepeBo3okK 1 ynpasieHuu
3KcnyaTauueii. B ctatbe npepnaratoTcs nyTu pelweHus
npobnembl caepxuBatowero GakTopa B pasBUTUM Xe-
Ne3HOA0POXHOW TOTUCTUKM 33 CHET NOBbIWWEHNUS YPOB-
HA MHbopmaTu3auum noructuku. Kpome toro, crathbs
paccmaTpuBaeT UAEM, KOHTPMEPBI U CTpaTernu pa3BuTis
KeNne3Ho[0pOXHbIX rpy30onepeBo3ok B Kutae kak yactb
COBpPEMEHHOM NOTUCTUKM 15 TOrO, YTOObI 06ecneynTb
NPUHATHAE NOTUCTUYECKUX PELIEHWNII B XeNe3HOA0POX-
How oTpacnn KuTas.

Keywords: »ene3Hos0poxHblil rpy30B0il TPAHCNOPT,
COBPEMeHHas IOrUCTUKA, CAEPKMBAIOWMUIA (HaKTOP pas-

BUTUS, KOHTPMEpbI.
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Abstract

Railway transportation system is an important part
of China’s transportation system. The development
of modern logistics of railway freight transportation
is of vital importance to the development of China’s
logistics system. Starting from the trend of modern
logistics development and the development status
of railway freight industry, this paper analyzes the
problems existing in railway infrastructure, logistics
equipment, information technology, logistics products,
and transportation organization and operation
management. This paper proposes ways to solve

the bottleneck of railway logistics development by
improving the level of logistics informatization,

and the ideas, countermeasures and development
strategies of China’s railway freight transportation to
modern logistics, in order to provide support for the
decision-making of China’s railway modern logistics
development.

Keywords: railway freight transport, modern logistics,
development bottleneck, countermeasure.
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Introduction

In today’s logistics system, transportation is the most
important logistics resource and the most dynamic compo-
nent. A good transportation system plays a vital role in im-
proving logistics efficiency and controlling logistics costs.
As the backbone of the modern comprehensive transpor-
tation system, the railway has an irreplaceable position and
role in the logistics transportation system. The economic
mileage of railway transportation is generally above 200km.
Freight transportation is related to the survival and devel-
opment of railway enterprises.

As the market-oriented reform of China’s railway freight
transportation continues, the research on its degree of mar-
ketization has achieved certain results, but it is relative-
ly scattered in general. With the establishment of the mar-
ket economic system, the transportation market has under-
gone great changes, and small-volume transportation has
increased to place higher demands on cargo transportation.
Due to the rapid development of road transport, the railway
has diverted a considerable amount of traffic, which has led
to the continuous loss of railway supply. The market share
of freight transport has been declining and development
has become more and more difficult. Therefore, the degree
of marketization of railway freight transport has been im-
proved, and the current predicament has been solved. One
of the problems that need to be solved in the development
of the freight system.

1. Status of railway logistics

Modern logistics refers to the whole process of physi-
cally moving goods from suppliers to demanders and rel-
evant information. It is an economic activity that creates
time value and place value, including transportation, dis-
tribution, loading and unloading, packaging, warehousing,
processing, and information processing. In the field of ac-
tivities, the core goal is to meet the needs of customers
with minimal cost throughout the entire logistics process.
Since the railway freight transportation reform in 2013, un-
der the new economic situation, railway freight transpor-
tation has continuously improved the level of transporta-
tion services, adopted an information system platform,
and introduced modern logistics management concepts
to adapt to the market and meet challenges. The transpor-
tation of goods by railway enterprises has changed from
relying on bulk cargo transportation to small and medi-
um-sized goods with high unit value. From the supply of
sufficient “iron boss” ideas to the transformation of cus-
tomer service ideas, from the information is not smooth
to the effective connection of information, open and trans-
parent, from The fixed charging standard will change to
the city, and the railway logistics enterprises are gradu-
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ally changing the management system and exploring the
rules of the market to continuously improve the railway
operating efficiency.

At present, many aspects of research on the marketi-
zation of railway freight transportation in China have been
carried out. Huang Weiging [1] studied the foreign railway
freight pricing mechanism to improve the degree of railway
marketization. Zhao Dong [2] researched to accelerate the
transition of railway to modern logistics by accelerating the
pace of marketization. Zhou Zaide [3] studied marketing strat-
egy to improve the status quo of railway freight marketing.

1.1. The entire service has not yet been formed

The logistics service of railway enterprises has turned to
the role of third-party logistics to provide services for cus-
tomers. Gurrently, the systems related to the acceptance,
transportation, warehousing, dispatching, and transportation
of freight transportation have developed and applied sys-
tems, but some functions are incomplete, data updates are
inconsistent, and data cannot be interconnected. The infor-
mation cannot be shared. Railway enterprises are constantly
improving the management of transportation process ser-
vices, but there are still problems such as backward logis-
tics and transportation concepts, low efficiency of process
services, and chaotic service posts.

Railway enterprises rely on the sites all over the coun-
try’s major cities and towns and villages, and always main-
tain a stable source of transportation. With the adjust-
ment of China’s industrial structure and the rapid devel-
opment of e-commerce, railway transport enterprises are
facing the transformation of their own development and
improving the level of transportation services. To meet
market demand, formulate transportation process to in-
crease transportation market share, rationally plan ware-
house storage to increase transportation revenue, formu-
late railway charging standards to respond flexibly to the
market, and establish a railway brand to enhance the im-
age of safe and efficient transportation. This is the need
for railways to adapt to market competition and achieve
their own development.

1.2. Changes in market customer demand

Affected by the market economy, the bulk of the sup-
ply is continuously reduced, and the transportation of bulk,
scattered and small-sized goods is increasing. The custom-
er proposes “specified time limit, stipulated standards, and
stipulated requirements” for safe transportation. The cus-
tomer expects the value of the logistics enterprise, and the
market is aging for the transportation of goods. Standards,
processes, warehousing, value-added services, etc., set
clear standards.
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Logistics development is no longer a single railway,
highway, aviation, shipping and other transportation ser-
vices. It is a modern logistics transportation service that
integrates transportation, warehousing, storage, packag-
ing, loading and unloading, handling, distribution process-
ing and logistics information processing. Modern logistics
and electronics Business is closely integrated, and the dy-
namics of virtual logistics such as social logistics system
have been applied. Green logistics has begun to be recog-
nized by enterprises. The transportation industry is closely
connected and connected. The development trend of mod-
ern logistics is goods flow, information flow, capital flow
and talents. The unity of the flow.

By the end of 2017, the national railway operating mile-
age has reached 127,000 kilometers, and the number of rail-
way stations is large and widely distributed. The country is
continuously increasing the construction of logistics and
other infrastructure networks. The railway network has de-
veloped transportation capacity and can carry large-scale
long-distance transportation. Railway transportation is less
affected by climate and natural conditions, and it has obvi-
ous advantages in the regularity of transportation.

1.3. Lower transportation costs

Railway logistics mainly transports goods through the
railway network. The railway naturally has the advantage of
less energy consumption and land occupation than aviation
and road transportation. Railway containers, complete ve-
hicles, and bulk transportation have further reduced trans-
portation costs.

After the start of the freight reform, the railway logistics
enterprises gradually upgraded the existing railway freight
yards, opened up operational barriers and information chan-
nels between the nodes, and made the nodes smooth and
accessible. In the future, modern railway logistics with inte-
grated functions, intensification, diversification, information
intelligence, networking, and big data will be realized [4].

2. Several problems
of current railway logistics

The development of China’s railway logistics has just
started. The logistics facilities and equipment and operation
management mode are all developed on the basis of the orig-
inal transportation business. In the process of development,
we will face many problems, find these problems in time and
find the bottleneck to solve the problems. It is an important
guarantee for the smooth development of railway logistics.

Railway logistics faces many challenges. Road trans-
portation is a flexible, simple and convenient transporta-
tion method. It has greater advantages than railway trans-

portation in the short-distance cargo distribution and op-
eration. Highway transportation has strong flexibility, short
road construction period, low investment, easy to adapt to
local conditions, and low requirements for receiving sta-
tion facilities. Therefore, the development of a green logis-
tics system for railways is inseparable from the supplement
and support of road transport, and is also strongly chal-
lenged by road transport.

With the development of Internet information technology,
“Internet + Logistics” is widely used in the logistics indus-
try, and the e-commerce and express delivery industries are
developing rapidly, such as JD, SF, and Suning. Tradition-
al logistics enterprises started early and developed a large
scale, which has formed a mature industrial chain. The rail-
way development of the green logistics system started late,
and the competitive pressure is high [5].

2.1. Problems in the railway system

2.1.1. Infrastructure

1) Standardization of railway construction needs to be
improved. The standardization of large-scale railway con-
struction should be hoped that the government will be de-
tached from the construction and be the norm and guide
of all parties involved in the construction. The political and
business enterprises in the railway industry will not be ad-
versely affected by this industry.

2) Poor flexibility and timeliness is not strong. Com-
pared with highways, railways are less flexible and timeli-
ness cannot meet customer needs. For the cargo transpor-
tation railways of fragmented, small batch and multi-batch
transportation, it is often difficult to meet the transporta-
tion needs of customers.

3) Protection of the interests of employees within the
railway industry. Since the end of the last century, the re-
form of the railway industry has been continuously carried
out in depth. The pressure given by the state to the railway
industry has all been digested by the railway system. The
reform and efficiency increase have not increased, and the
profits of the entire railway industry have not received suf-
ficient attention.

4) Lack of reasonable railway reform expectations. Un-
clear reform orientation and instability of self-interest will
be detrimental to industry cohesion and not conducive to
the long-term development of the railway industry.

5) The capacity of the transportation capacity is not
balanced and cannot meet the customer requirements. Al-
though the railway has formed a railway network extend-
ing in all directions, in some areas there is still a problem
of insufficient capacity of transportation capacity, especial-
ly in the peak season of transportation, the contradiction
between supply and demand of transportation capacity is
more prominent [5].



2.1.2. Government and enterprise are not divided

Lack of corporate roles and lack of government roles.
The lack of the two causes the railway industry to not inde-
pendently provide products to the market or to obtain rev-
enue from the market independently. Many production and
management strategies do not make decisions from a mar-
ket perspective. It also makes it impossible to establish fair
industry competition rules.

The government’s strict market access system forms a
monopoly of the railway. First of all, it is difficult for the so-
cial funds to enter, and the country’s finances only suffer
a bit; the competitiveness of the railway is declining. Un-
der the protection of administrative monopoly, the railway
industry lacks competitive pressure and competition con-
sciousness, which makes the reform of the railway industry
slow. The structure of the national economy is unbalanced
and the allocation of resources is inefficient.

The government’s unified pricing is not conducive to
competition between railways and other modes of transpor-
tation. The actual cost of railway transportation can be com-
pensated by the government as a pricing or cost. The low-
price policy has suppressed the railway industry. Although
it emphasizes the basic role of the railway, it can neither ob-
tain reasonable profits from it nor raise funds through mul-
tiple channels to build the railway.

The state has issued a railway construction fund policy.
The railway construction fund is free to invest in railway in-
frastructure projects without going through price recovery
and obtaining investment returns.

Management mode of centralized management, ad-
ministrative orders, unified planning, and unified. The
performance in various policies is too rigid, it is difficult
to meet the needs of passengers at all levels; the supply
and demand feedback to the market is relatively slow;
unified pricing, losing the flexibility of market competi-
tion marketing.

2.2. Human factors in railway logistics

2.2.1. There is no correct modern logistics awareness

For a long time, due to the important position of railway
transportation in China, the market competition awareness of
railway transportation is not strong, and there is no in-depth
study of market demand, and there is no clear understand-
ing of the market. The logistics industry is a service-orient-
ed industry. However, at present, China’s railways have not
established a correct service awareness. The staff’s service
attitude is poor and the level is low, which makes the over-
all image of the railway system extremely poor and under-
mines the image of the railway in people’s minds.

TpaHCNOPTHbIE U TPAHCNOPTHO-TEXHONOrMYECKUE CUCTEMbI CTPaHbl,
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2.2.2. The comprehensive service provided
by railway logistics is backward

The requirement of modern logistics is to provide com-
prehensive and comprehensive logistics services. There
are many kinds of modern logistics methods, customers
have great selectivity and fierce market competition. On-
ly by fully utilizing their own equipment technology advan-
tages and considerate services, can we win more custom-
ers in the market. China’s railway logistics has developed
from a single freight, low efficiency, and the logistics ser-
vices that can be provided are relatively simple. Moreover,
due to the poor flexibility of railway logistics, the timeli-
ness is not strong enough to provide customers with per-
sonalized services.

2.2.3. Insufficient use of information system

Although the railway system has a relatively developed
and complete information system, the utilization rate of these
systems is not high within the railway system. Many freight
businesses still rely on traditional methods to deal with them,
resulting in low overall logistics efficiency. With the devel-
opment of China’s e-commerce business, as an important
node in e-commerce, logistics companies are required to
better handle the various information of customers, and
can accurately and timely display the status of customers
and goods, and to meet these requirements, Logistics en-
terprises must have a complete and effective e-commerce
system, which is not currently available in China’s railway
transportation industry. This will make railway logistics en-
terprises in an unfavorable competitive position in the face
of other enterprises with complete information systems.

2.2.4. The management system is rigid and does
not adapt to the development of multimodal transport

Due to the long-term planned economic model, China’s
railway logistics has produced a clear division management
system, and still has a strong planning economy. This makes
it impossible for China to effectively plan the development of
railway logistics and hinder the modernization of railway logis-
tics. . This status quo makes some railway freight forwarding
companies not provide modern logistics services and exten-
sion services, and their competitiveness is low. At the same
time, compared with the railway system, other modes of trans-
portation have a faster marketization time and a higher degree
of marketization. The planned economic system of the railway
system for many years makes the overall organization rigid and
cannot be smoothly integrated with other modes of transpor-
tation. Cannot adapt to the current development trend of mul-
timodal transport, so that some enterprises can only choose
some of the more costly ways to transport.
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2.2.5. Lack of talent in railway logistics

Railway logistics enterprises urgently need profession-
al logistics talents. Such talents are important guarantees
for railway logistics enterprises to follow the development
of the times and closely follow the footsteps of the times.
At present, the professional senior talents of China’s logis-
tics management are scarce, and the railway logistics is
particularly serious, and the professional compound talents
lag behind. In the railway logistics, many managers do not
have professional knowledge and skills, lack the awareness
and concept of modern management, and cannot adapt to
the needs of today’s modern logistics. Modern logistics is a
complex system that puts higher demands on managers [6].

2.3. The shortage of railway enterprises
in the development of modern logistics

2.3.1. Railway infrastructure does not adapt
to modern logistics

At present, the infrastructure for the development of
modern logistics in railways mainly relies on the existing fa-
cilities of railway freight yards. There are widespread prob-
lems such as small warehouses, small freight yards, and
backward cargo handling methods, outdated facilities, and
insufficient distribution capacity, resulting in mismatched
development of point and line capabilities. The advantages
of railway bulk cargo transportation are difficult to play and
restrict the development of railway logistics.

2.3.2. Trailing and shortage of logistics equipment

The existing gantry cranes, forklifts, and cattle and oth-
er general loading and unloading machinery and equip-
ment are relatively backward. Railway special equipment is
scarce, and the loading and unloading efficiency is not high,
which cannot meet the demand of modern logistics for car-
go handling and distribution. In some freight yards, even
the mechanized operation has not been realized. There are
still forms of people pulling shoulders. With the continu-
ous reduction of labor, the constraints on the development
of modern logistics are becoming more and more serious.

2.3.3. Logistics products do not meet market demand

At present, railway logistics products still have the prob-
lem that transportation aging cannot be guaranteed. Al-
though some goods with large batch size, stable supply
and high transportation aging requirements can be quickly
transported by running special needs, it is impossible for
some small and medium-sized cargo owners. Therefore, it
is necessary to design diversified railway logistics products
to meet the differentiated needs of customers, thereby im-
proving the efficiency of railway logistics [7].

2.3.4. Transportation organization mode curing

Due to the lack of railway transportation capacity in the
past and the stable supply of bulk cargo, the railway adopt-
ed a relatively extensive development model to organize
transportation based on the operational map. Nowadays,
with the continuous development of China’s high-speed rail-
way construction, the railway transportation capacity has
been released. At the same time, with the decline of bulk
cargo traffic, the previous model has been unable to meet
the requirements of modern logistics development [8]. At
the same time, with the increase of urban traffic pressure in
China, the use of road transport for urban distribution will
aggravate urban congestion.

2.3.5. Insufficient operational management flexibility

The transformation of railways from transportation en-
terprises to logistics enterprises will be a long-term process.
Due to various historical reasons, railways have a problem
of not paying attention to market and marketing to a cer-
tain extent. Employees generally lack marketing awareness,
even if some employees are willing to run the market. How-
ever, due to the lack of decision-making power, it will also
be bound by the existing rules and regulations, thus affect-
ing the enthusiasm of marketing [9]. In order to solve the
problem of supply, some freight stations rented warehous-
es and freight yards to third-party logistics companies to
organize their supply, while the railway itself did not play
the role of third-party logistics companies, still limited to
transportation links, restricting the development of railway
logistics. [10].

2.3.6. The service concept facing the market is backward

In the information age, the needs of customers are mul-
ti-layered, networked, and instant. The problems of logis-
tics, transportation, transportation, transportation, trans-
portation, and timeliness of railway logistics enterprises are
outstanding. Railway logistics enterprises still stay in tra-
ditional railway transportation. Concepts, the expansion of
value-added services is less, the role of the value chain is
not fully exerted, the sense of logistics brand is not strong,
and the management concepts and methods are still far
from the requirements of modern logistics.

2.3.7. Multimodal transport and information
sharing are not strong

Railway logistics and transportation have short-board,
international transportation requires multimodal transpor-
tation, domestic transportation does not have the ability to
receive and deliver, railway logistics enterprises have high
internal capital risk control requirements, and railway logis-
tics enterprises are less involved in multimodal transporta-
tion of industrial cargo transportation. The logistics industry



exchanges less information and does not share. The sys-
tem development of railway enterprises overlaps some func-
tions and data cannot be interconnected. The whole process
of logistics management and information service technolo-
gy are not strong [4].

2.3.8. The connection between the logistics park
and the railway trunk line is not close enough

As an important distribution center for logistics nodes
and logistics enterprises, the logistics park is the main
source of freight volume. Railway logistics is one of the
important organizational forms of logistics and transpor-
tation. The connection between the logistics park and the
railway trunk line is not tight enough, which makes the rail-
way logistics lack flexibility. The railway freight train takes
too long from the cargo loading and unloading to the car-
go transportation. The railway logistics takes too long. The
transportation efficiency is low, and it is disadvantaged in
the competition with logistics forms such as road transpor-
tation and air transportation [11].

3. Discussion on Railway
Logistics Countermeasures

At present, there are obviously six uncoordinated rail-
way freight transports in China: the inconsistency between
the development level of railway freight transport and the
requirements of economic and social development; the in-
consistency between the level and structure of freight trans-
port equipment and railway development requirements; and
the inconsistency between the organizational form and the
development requirements of the modern logistics industry;
the inconsistency between the capacity and level of trans-
portation management and the development requirements
of the transportation market; the inconsistency between the
information level of freight transport organization and the
development requirements of modern freight transport; and
the inconsistency between the transport management sys-
tem and the freight modernization requirements.

It is necessary to establish a transportation organization
system that is compatible with the modern logistics busi-
ness model. It is necessary to optimize the existing trans-
portation organization system from the principle of safety,
speed, punctuality and convenience, and transform from
extensive management to intensive management. In terms
of safety, we must make every effort to ensure the safety
of the goods being transported, and establish a reasonable
and quick compensation mechanism to build a good repu-
tation for the railway. It is necessary to reform the current
procedures for railway transportation and delivery, adjust
window settings, simplify procedures, unify service identi-
fication, and integrate other transportation agency compa-
nies and other modes of transportation [12].

TpaHCNOPTHbIE U TPAHCNOPTHO-TEXHONOrMYECKUE CUCTEMbI CTPaHbl,
ee PErMoHoB ¥ ropof0B, OPraHu3aLms Npou3BOACTBA Ha TPaHcnopTe

3.1. Establish a networked logistics organization

Based on existing resources, expand service business
and actively transform and transform. The first step of the
railway to carry out logistics services should be to expand
the service business by taking the contents of the contract
as the entry point.

Integrate existing resources, develop comprehensive
services, and develop to third-party logistics companies.

1. Establish a logistics center. Taking large enterprises
as the service target, taking advantage of the connection
advantages of dedicated lines, from the purchase, trans-
portation, storage and supply of raw materials of the enter-
prise to the storage, transportation and sales of products,
all-round service; taking the large-scale market and cargo
distribution center as the center, taking products Supply,
transportation, storage and sale and delivery of goods; ser-
vice around the major ports, around the sale, delivery and
transportation of outbound goods: centering on the freight
yards of major cities, around the city’s logistics centers,
large shopping malls Conduct the service.

2. Each logistics center should use capital or business
as a link to integrate and reorganize the extended service
companies and short-distance transportation enterprises
to form a joint force.

3. The logistics centers will be centralized and united,
and the modern enterprise system will be used as a mod-
el to form a large-scale logistics enterprise group, forming
a nationalized and large-scale logistics network with high
concentration and coordinated operation to meet the re-
quirements of centralized logistics industry.

4. Adjust the layout of railway container yards. In order
to improve the efficiency of railway container transportation,
expand the comprehensive transportation capacity, and en-
hance the competitiveness with other modes of transpor-
tation, it is necessary to adjust the layout of the whole con-
tainer handling station and speed up the construction of the
container central station.

5. Play the function of the freight station as a logistics
node. It can further integrate with road transport cargo ter-
minals, port terminals and air cargo terminals to become an
integrated logistics center with comprehensive functions and
high efficiency, and to communicate, coordinate, coordinate
and coordinate with the urban logistics center (distribution
center) to achieve a greater range of logistics rationalization.

6. Construction of a fully functional railway container
central station. At present, foreign railway container han-
dling stations have developed in the direction of large-
scale, specialized and modernized. In order to adapt to the
characteristics of relatively concentrated railway contain-
er transportation volume and improve the efficiency of rail-
way container transportation, it is necessary to speed up
the adjustment of the layout of the whole container han-
dling station and strengthen the construction of the cen-
tral station, so that it can become a full-service function
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to meet the needs of multimodal transport and modern
logistics development. Large-scale processing station of
advanced level [12].

3.2. Integrate advanced information technology
and develop modern logistics

3.2.1. Using Information Technology
to Build a Smart Cloud Platform

With the help of big data, artificial intelligence, Internet
of Things, mobile Internet, cloud computing and other in-
formation technology means, we will build a smart logistics
cloud platform integrating railway, highway and aviation to
provide information technology support for railway devel-
opment of green logistics system. The smart logistics cloud
platform revolves around the three core objectives of “tak-
ing railway as the leading factor, reducing operating costs
and improving resource utilization”, relying on railway net-
work, physical logistics park and warehousing, and fully uti-
lizing information technology to build “logistics + Internet +
big data” The integrated industrial ecological platform inte-
grates upstream and downstream transportation resources,
warehousing resources, people’s livelihood resources and
customer resources, enhances intensive management level,
and provides intelligent big data analysis decision support
for logistics organization, marketing, and operation man-
agement; Under the logistics and transportation, warehous-
ing and distribution, financial services and other services
to provide one-stop, all-round services, the formation of a
logistics ecosystem covering the online and offline, to pro-
mote the sharing of resources, mutual benefit and win-win.

3.2.2. Improve the function of the freight yard
and introduce social resources

According to market demand, further improve the
main functions of the city’s internal freight yard, optimize
the layout of the freight yard, introduce advanced facilities
and equipment, improve the supporting functional servic-
es, and expand and upgrade the freight yard. Introduce so-
cial resources, integrate resources with small social logis-
tics companies and scattered automobile teams, realize the
sharing of advantageous resources, and achieve the goal of
cooperation and win-win.

3.2.3. Strengthen business training
and introduce foreign talents

Among the internal staff, we collect logistics and infor-
mation technology talents, conduct targeted business qual-
ity training, and reserve available talents for the develop-
ment of urban green shared logistics system. At the same
time, the introduction of high-quality talents with technol-

ogy and management will inject new vitality and creativity
into the development of the railway green logistics system.

Innovate and develop the railway system and mecha-
nism, remove the drawbacks, and improve the system, such
as the reward and punishment assessment system, perfor-
mance appraisal system, and employee promotion system,
etc., to improve the vitality, innovation and market compet-
itiveness of the enterprise.

3.2.4. Upgrade the credit mechanism
by means of blockchain technology

With the perfect function of the railway green logistics
system, when the platform users accumulate to a certain
extent, they can introduce blockchain technology and up-
grade the credit mechanism. The use of blockchain technol-
ogy “information cannot be tampering and distributed stor-
age” to achieve upstream and downstream traceability, pro-
viding transparent logistics information. Through blockchain
technology, the cloud platform can record all the information
from the issue to the receiving process, ensuring the trace-
ability of the goods, thus avoiding problems such as loss of
links during the transportation of goods, improving work ef-
ficiency, and reducing intermediate links in logistics. Reduce
the workload of logistics staff and reduce logistics costs [5].

3.2.5. Pay attention to the development
of railway informatization, especially e-commerce

The informatization of logistics refers to the establish-
ment of commodity codes and databases, the rationaliza-
tion of transportation networks, the rationalization of sales
networks, the electronic management of logistics centers,
the application of e-commerce and bar code technology.
At present, the railway is the first to use advanced informa-
tion technology to build a unified and comprehensive rail-
way freight logistics operation management information sys-
tem, to provide an economic operation tool and platform,
to form an online transaction, item tracking query, key ex-
traction, warehousing The integrated logistics e-commerce
platform of management, personalized service, electronic
payment, customer management, agent management and
other functions enables the railway freight information re-
sources to be shared to the greatest extent and effective-
ly improve the utilization of resources. In the warehousing
management to the development of intelligent, information,
through computer networks, bar code automatic identification
technology, radio frequency technology. In addition, mod-
ern technologies such as Transportation Management Infor-
mation System (TMIS), Global Positioning System (GPS),
Geographic Information System (GIS), and Electronic Data
Interchange (EDI) can be used to make the construction of
railway informatization gradually promote the information
according to the actual situation. Technology plays a prac-
tical role in the development of the railway freight industry.



3.2.6. Pay attention to the introduction
and cultivation of high-quality logistics talents

Modern logistics design is multidisciplinary and mul-
ti-disciplinary, and each of them is a profound and pro-
found study. This requires that we must accelerate the cul-
tivation of a group of high-quality talents, especially sen-
ior compound talents and advanced software development
talents. Good at using modern means of information, deep
understanding of the logistics operation of the talents, and
build their own logistics professional team [12].

3.2.7. To make full use of modern
information network technology

Information network technology is an important part
of the modern logistics system and an important technical
guarantee for improving the efficiency of logistics servic-
es. Actively use network technology to establish a network
information system, cargo tracking system, electronic da-
ta exchange, inventory management system, and connect
business stations and business outlets through network
platforms and information technology, which can optimize
the internal resource allocation and realize the manage-
ment science. Scientific, systematization, digitization and
tracking and monitoring of cargo transportation; it can also
be connected with users, manufacturers and related units
through the network to realize resource sharing and infor-
mation sharing, real-time tracking, effective control and full
management of all aspects of logistics.

3.2.8. Accelerate the promotion and application
of advanced technologies

Standardized, serialized, standardized transportation,
warehousing, handling, handling, packaging equipment and
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bar code technologies are widely used. Learning from the
more mature international logistics technology and service
standards, accelerate the research and development of the
corresponding technical standards for railway freight logis-
tics services.

4. Conclusion

China’s railway development of modern logistics is the
trend of the times. The railway should seize the development
opportunities brought about by the “One Belt, One Road”
strategy, start from the bottlenecks faced, rationally plan
the logistics network, build a railway modern logistics dis-
tribution center, and increase the logistics equipment. Cap-
ital investment, continuously improve the level of logistics
information, develop diversified railway logistics products,
optimize transportation organization, develop three-dimen-
sional transportation mode, and give full play to the advan-
tages of railway green environmental protection.

As a kind of core transportation mode in logistics trans-
portation, railway transportation has a systematic and eco-
nomic significance and has important guiding significance
for the long-term development of the entire railway transpor-
tation structure. Therefore, it is necessary to carefully ana-
lyze and grasp the diversification factors affecting the eco-
nomics of railway transportation logistics, and then adopt
a relatively reliable optimization and rectification plan, and
continuously strengthen and improve the systemized trans-
portation efficiency, which is of great significance to realize
the logistics cost and then strengthen its economy. Only by
changing the concept, adopting diversified pricing, finding
new sources of supply, etc., can adapt to China’s national
conditions, so that railway freight transport can meet var-
ious challenges in a complex and ever-changing environ-
ment, and truly realize market-oriented operations. UT
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PaboTa nocaslieHa aHaNN3y CYLLECTBYIOLLETO COCTOS-
HUS Xene3HOAOPOXHON TPAHCMOPTHO-0TUCTUYECKON
cuctembl TypkmeHucTaHa. B paboTe faHa kpaTkas
MCTOpMYECKas CMPABKa O Pa3BUTUM XKEE3HbIX LOPOr
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Abstract

The article is devoted to the state analysis of the
railway transport and logistics system in Turkmenistan.
The paper gives a brief historical background on

the development of the republic’s railways. It also
describes the priorities of the country’s transport
policy and the transport and logistics development of
the country’s largest transport hubs. The conclusions
on key vectors of development of the Turkmenistan
railway and logistics system are formulated.
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Puc. 1. TypkmeHucmaH — cepdye Benukozo Llenkosozo nymu [2]

BeepgeHue

TypkmeHucTaH — 3T0 cTpaxa LieHtpanbHoi Asuu, Ko-
TOpas OMbIBAETCA PeKon AMyfapbeli ¢ BOCToka u Kacnui-
CKkuM Mopem ¢ 3anafa. CTpaHa o6afaet OrpOMHbLIM Npu-
POAHBIM U NPOU3BOLCTBEHHBLIM NOTEHLMANIOM, €€ reorpa-
(pu4eckoe NMONOXKeHUe MO3BONIAET YCMELUHO UHTErPUpPO-
BaTbCSA B MUPOBYIO 3KOHOMUKY. [eorpadpuyeckn ctpaHa
pacrnonoXeHa Ha nepeceyeHnn MOLLHbIX MeXAYHapOAHbIX
TPAHCMOPTHBIX KOPUAOPOB, KOTOPbIE HAXOAATCA HA OCHOB-
HbIX TPAHCMOPTHBIX MYTAX, COeANHAOLWMUX LieHTpanbHyto
Asuto, EBpony, Asuto, KaBka3 1 [anbHuii BocToK. VIHbIMK
crnoeamu, TYpKMEHUCTAH 3aHUMAET BaXKHENALLY C Noru-
CTUYECKOI TOYKN 3PEHUS QUCNOKALMI0 Ha BCeM EBpasui-
CKOM mpocTpaHcTse [1].

JKenesHoZopOXHbIA TpAHCNOPT TypKMeHUcTaHa B npo-
LLeCCe aKTUBHOIO POPMUPOBAHMS MEXYHAPOAHBIX TPAHC-
NOPTHbIX KOPUZOPOB UIPAET KIHHEBYH POSb KaK CUCTEM-
HbIA UHTErpaTop M OCHOBHOW TPAHCMOPTHO-NOrUCTUYE-
ckmin onepartop [2].

Llens gaHHoro nccrefoBaHus — npoBecTy aHanus cy-
LLIeCTBYIOLLLEr0 COCTOSHMSA XENe3HOL0POXHON TpaHCnopT-
HOU cUCTEMbI TYDKMEHUCTaHa C MCTOPUYECKOI PETPOCNeK-
TWBOW, ONucaHnem npo6nem 1 NepcrekTuB TPaHCMNOPTHO-
NOrNCTUHECKOr0 PasBUTUA W KPYMHENLWNX TPAHCMOPTHbIX
Y3108 CTPaHbI.

TpaHCNOPTHbIE U TPAHCNOPTHO-TEXHONOrMYECKUE CUCTEMbI CTPaHbl,
ee PErMoHoB ¥ ropof0B, OPraHu3aLms Npou3BOACTBA Ha TPaHcnopTe

KpaTtkas uctopuuyeckas cnpaBska

Victopuyecku no tepputopum TypKMeHMCTaHa npoxo-
OuUnn reHepanbHble HanpasneHus Benukoro LLenkosoro
NyTU — MOLLHENLIEro TOproBo-TPaHCNOPTHOrO KOpuao-
pa [peBHOCTH, coeamHstowero Kutaii ¢ Esponoit. Co Bpe-
MEeHeM KOpUIOop CTas TepsiTb CBOE CTPATErn4eckoe 3Hade-
HUE, W CTPOUTENLCTBO XKEJIE3HOLOPOXHbIX JIMHUA NONOo-
XNI0 OCHOBY CYLLECTBYIOLLLEV TPAHCMOPTHO-NIOTUCTIYE-
CKOM CUCTEMBbI CTPaHbI.

Ha puc. 1 nokasaHa LeHTpanbHas ponb TypkMeHucTa-
Ha — «cepaua» Benukoro LLlenkosoro nytu.

9BOMOLMNS XENEe3HOLOPOXHOI 0Tpacnu B TypKMeHN-
cTaHe Hadyanacb B 1880 r. — ¢ co3faHus 3akacnuinckoil
)KENe3HOM Joporu, ¢ pa3BuTieM Maructpanu oo Auixaba-
na, Happxoy (HbiHe — TypkmeHabar) u CamapkaHa B yc-
NOBUMAX NYCTbIHN Kapakymbl. Tak 6bln (DakTUHECKN peanu-
30BaH CITOXHELLUNIA NPOEKT YCTPOMCTBA XENIe3HOM Loporu
B MYCTbIHE, W NO3XEe NOJSy4eHHbIE NPAKTUYECKINE Pe3yrbTa-
Thl LUXPOKO NMPUMEHSNINCH NPU NPOEKTUPOBAHUN XKENE3HOI
poporu, Hanpumep B Gaxape.

2KenesHoAopOXXHbINA 27-NPOSETHbIA MOCT AnnHon 1700 m
yepe3 AMynapblo, NocTpoeHHblit B 1901 r., cTtan cambim
60MbLLUXM MOCTOM B POCCUM 1 TPETHAM B MUPE.

HecMOTpS Ha aKTWBHOE Pa3BUTUE WHAPACTPYKTY-
pbl (B 1913 1. BENOCb CTPOUTENILCTBO AEM0, BOK3abHbIX
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KOMMIeKCoB, mactepckux B Kudbin-Apeate (HbiHe Cep-
Jap)), TeXHNYECKasa OCHALLEHHOCTb XXeJIe3HOLOPOXHOr0
TpaHcnopTa BCe eLle 6bina HefoCTaTO4HON ANs peanunsa-
LLM OCHOBHbIX HaNPaBJIEHWIA TOPrOBO-TPAHCMOPTHbIX KOM-
MYHUKaUWiA. [TponyckHas CrnocOBHOCTb TYPKMEHCKMX Xe-
Ne3HbIX 0POr Ha NeperoHax cocrasnsna 2—12 nap noes-
[0B maccoil He 6onee 600 T B CyTKW, a y4acTKoBas CKO-
pocTb — 13 km/4. G 1931 r. Ha y4acTkax Aluxabag — [y-
Wwak n Aluxaban — bamu Bnepsble B MMPOBO NPAKTUKeE
Ha4anucb PerynspHble NaccaXxupckue u rpy3oBble nepe-
BO3KI HA TENJI0BO3HOIA TAre.

B HacTosLlee Bpems XenesHble Joporu B TypKMeHU-
CTaHe NpUHAZAMNexar rocyaapctay npu ynpasnedun Muxu-
CTEPCTBOM >KENe3HOA0POXHOro TpaHcnopra. MpoTsxeH-
HOCTb XXeNe3HOLOPOXKHbIX NNHNIA — 3550,9 KM (N0 AaHHBIM
Ha 2012 r.). InekTpUULMPOBAHHBIE IMHIM OTCYTCTBYIOT.

B TeueHue nocnesHero LecATUNETUS XKENIe3HOL0POX-
Has oTpacsb TYPKMEHUCTaHa 0CBanBaeT CTabUbHO pacTy-
LLine 06bEeMbI rPy30060p0Ta U NaccaXxupoobopoTa, obecne-
41Basi TPAH3UT U [OCTABKY 9KCMOPTHO-UMMNOPTHBIX IPYy30B
Mo MapLipyTam mexay ctpaHamu [anbHero u bnvxHero
Boctoka, EBpocotosa.

OCHOBHast HOMEHKNATypa rpy30B: CTPOUTENbHbIE MaTe-
prarnsl, HedTb U HEPTENPOAYKTbI, MUHEPATIbHBIE YO06PEHNS,
3epHO 1 NPOLYKTbI €ro nepepaboTku, XN0MoK, TexHuka [1].

HanpaBsneHus meXayHapogHoM
TPaHCNOPTHOW NONUTUKM TypKMEHUCTaHa

YHuKanbHas gucnokauus TypkMeHUcTaHa crnoco6eTeo-
Basia NOABNEHUIO TAKOW TOYKM POCTA TPAHCMOPTHOI NOrK-
CTUKIW CTPAHbI, KaK MEXIYHapoAHblil nopT TypkMeH6aLLn
Ha no6epexbe Kacnuiickoro Mopst — MynsTUMOLANbHbINA
NOrMUCTUYECKNIA LIEHTP MO 06CITYKMBAHUIO TPAHSUTHBIX JKC-
MOPTHO-UMMNOPTHBIX PY30M0OTOKOB, UAYLIMX MO rno6anb-
HbIM LIenAM NocTaBoK. MopT MMeeT NapoMHy0 nepenpasy
11 OKa3bIBAET BECb KOMMJIEKC YCNyr N0 Nponycky 1 06cny-
XKMBAHUIO TPAH3UTHBIX FPY30MNOTOKOB, NPOXOAALLUX B Ha-
npasneHun pana.

Pa3Has wmprHa xene3HoaopoxHo konewn Vipana n Typ-
KMeHUCTaHa TpebyeT CMeHb! KONnecHbIX nap. Hanbonee Ha-
rPY>KEHHbIE «y3Kie MecTa» COCPef0TOo4eHbl B paiioHe Typ-
KmeHabara, B CBA31 C 4eM aBTOTPAHCMOPT UAET B Y36eKu-
CTaH 1 06paTHO No neperpy>xeHHoMy MocTy [3].

B 2014 r. B cocTaBe MeXAyHapOAHOro TPAHCMOPTHO-
ro kopugopa «Gesep — HOr» 6bina 0TKpbITa MMHNA Kazax-
ctaH — TypkmeHuns — VipaH, kotopas o6ecrneyuna Bbl-
X0f Ha VipaH 4yepe3 norpaHnepexof ITpek — lopraH. Tak-
Xe (DYHKLMOHMPYET anbTepHaTBHAs BETKA HA BOCTOKE —
NPAMOE XXeNe3HOJ0POXHOE Co0bLLeHNe Yepes KasaxcTaH,
TypkmeHucTaH 1 Y36ekucran, ¢ BbIx0AoM Ha VipaH Hepes
norpaxnepexop TemkeH — Cepaxc (CO CMEHOM KONECHbIX
nap Ha ctaHuum Gepaxc).

TpaHcnopTHbIE U TPAHCNOPTHO-TEXHONOrMYECKME CUCTEMbI CTpaHbl,
€€ PervoHos U ropoaos, opraHn3auusa npoM3BoCcTBa Ha TpaHcnopTe

Puc. 2. Kapma TypkmeHucmaHa
8 KOHmexcme npoekma kopudopa TPACEKA

K 2030 . B cTpaHax TPACEKA nporHo3upyeTcs poct
umnopta 0T 130 10 470 %. Camblii BbICOKNIA POCT MMMOP-
Ta 0Xnpaetcs B TypkmeHuu.

B pernoHe TPACEKA B Lenom oxuaaercs, 41o k 2030 r.
pocT akcrnopta coctasut ot 100 go 800 % Mo cpaBHEHUIO
¢ 2007 r. MonoxuTenbHOe canbao MOXET 6bITb Y Pymbl-
HUK, YKkpauHbl, Asep6aiimxana, KasaxcraHa, Kelproiacra-
Ha 1 TypKMeHucTaHa.

CornacHo pesynbratam, Nofy4eHHbIM B paboTax [5-11],
NOCBALLEHHbIX KOMMEPYECKOMY B3aMMOLENCTBII0 Y4aCTHU-
KOB NpOLiecca NepeBo30K B TPAHCMOPTHbIX KOpUA0opax v y3-
nax, HeobxoL1MmMo HOpMMPOBAHNE NAPTHEPCTB Pa3NNYHO-
ro BWa Ans UHTerpauuy ynpasieHns CEpBUCOM N KOOPLU-
HaUWK NIOTUCTUYECKOI [eATENbHOCTN U3 eIMHOr0 LIEHTpA.
9TV NPUHLMMbI B NOSIHOI MEPe Peann3yrTCs CerofHs Xxe-
NIe3HO0POXHOIA 0Tpac/blo TypKMeHUCTaHa.

Tak, TYpKMEHUCTaH BbICTYNaeT 3a COBMECTHYIO BbIpa-
60TKY Mofeneil napTHepPCTBa B PErMOHE, OCHOBAHHBIX Ha
06LLHOCTN UHTEPECOB Pa3HbIX CTPaH, Npeanaras 1 nogmep-
XK1Bas KPYMHbIE MeXIYHAPOAHbIE NPOEKThI C y4acTheM Kak
PErMOHANTbHbIX, TaK U HEPErOHaNbHbIX NAPTHEPOB. Y4UTbI-
Bas BAXKHOCTb TPAHCMOPTHO-KOMMYHUKALIMOHHOI COCTaB-
nsiowlei, TYypKMeHUCTaH akTUBHO Pa3BUBAET MACLLTAOHbIe
TpaHcnopTHble kopuaopsl Gesep — HOr n Boctok — 3anag,
a TaKXXe YBENU4Y1BaeT BO3MOXHOCTN KOMMYHUKALMOHHON
cetn LieHTpanbHas Asus — epcuickuii 3anuB 1 TpaHc-
NOPTHbIX COO6LLEHMI B Kacnniicko-HepHOMOPCKOM peru-
OHe. 3TV NPOEKTbI CBA3AHbI C TPAH3UTOM MeXAy CTPaHaMu
LleHTpanbHon A3um 1 ¢ ganbHeNLWMM BbIXOAOM Ha eBporeii-
CKMe PbIHKN, pbIHKK BrivmkHero n CpeaHero BocToka, a Tak-
)Ke Ha pbIHKM A31aTCKO-TX00KeaHCKOro perunoHa. MNpoek-
Tbl OCHOBaHbI Ha MHWUUMaTUBe lpe3npenta TypkmeHucTa-
Ha W HanpasneHbl Ha (POPMUPOBAHNE apXUTEKTYPbl HOBO-
ro MexJyHapoAHOro re03KOHOMUYECKOro NPOCTPAHCTBA.



Takoit hopmar MexxayHapogHOro reo3KOHOMUYECKO-
ro NPOCTPaHCTBA OCHOBAH HA METOL0JIOMMYECKUX MPUHLU-
nax hOpMUPOBAHNA TPAHCMOPTHO-NOMUCTUHECKMX KIlacTe-
POB, @ TAKXXE TEPMUHANIUCTUKM, TPAHCNOPTHOWN reorpadgoumn
11 PErnoHanbHOM akoHOMUKK. Mogpo6HO hopmar nocTpoe-
HUS TPAHCMOPTHO-NTOTUCTUHECKUX MPOCTPAHCTB B CMOMXHbIX
MYNbTUMOLANbHbIX CUCTEMAX AOCTABKM OMUCaH B paboTax
[12-23], nocesLeHHbIX BONpocam addHeKTUBHOrO ¢hop-
MMPOBAHMSA JIOTUCTUYECKON UHAIPACTPYKTYPbI TPAHCNOPT-
HbIX KOPUZOPOB 1 OPraHu3aLmnn KNacTepHbIX NPOCTPAHCTB.

[NokasareneH NpuMep XXene3HoJ0POXKHON MarncTpanm
KasaxctaH — TypkmeHucTaH — lpaH. 31a xenesHas fo-
pora OTKpPbIBAeT HOBbIE BO3MOXHOCTW Ans CTPaH EBporbl,
B TOM yucrne 1 bantum, ans ux BbiIXxoga K TOBapHbIM U Cbi-
PbeBbIM pbiHKaM A3un 1 K rocyaapcteam 6accenHa nanii-
CKOro OKeaHa. TpaH3uT rpy30B 4epes Tepputoputo LieHTpasis-
HOM A31K NO3BOJSIUT 3HAYUTESIBHO COKPATUTb PACCTOSHME
TPAHCNOPTMPOBKY 1 BPEMS B NYTW.

XapakTepucTuka KpynHeLumx
Xene3Ho0pP0XHbIX Y3J10B
TypkMeHUcTaHa

PaccmoTpum Knto4YeBble 3MEMEHTbI, BXOAALLNE B CO-
CTaB OMOPHOr0 TPAHCMOPTHO-NIOMNCTMHECKOr0 Kapkaca
TypKmeHuCTaHa.

1. Mopt TypkmeHbaLLm

[TopT TypkMeH6aLL — 3TO «30/10T0€» 3BEHO KPYMHEN-
LUeN NOrnCTUYECKON Lenu, uayLiein ot HYepHoro mops Ao
LlenTpansHoi Asuu 1 fanee. [opt 061a4aeT yHUKanbHbIM
reorpadou4eckum nonoXeHMem Ha BOCTOHHOM N0BGEPexXbe
Kacnuickoro mops, a TakxKe [OCTaTo4HO BbIFO4HO pacno-
NaraeTcs Ha Tpacce MexayHapoAHOro TPaHCNOPTHOrO KO-
pupopa TPACEKA. OyHKLIMOHANbHOE HAa3Ha4YeHWe NopTa 3a-
KNt04YaeTcs B 06ECNeYeHn TPaHCNOPTHO-TIOrMCTUYECKUMN
ycnyramu npoLeccoB JOCTaBKW rpy30B, a TakXXe B Npefo-
CTaBJIEHNN KNEHTCKOrO cepsuca (tabn. 1).
TexHuyeckun nopt TypkmeH6aLLM UMEeT B CBOEM COCTaBe:
@ KOHTEWHEepPHbI TEPMUHAN C COBPEMEHHBIM 060pY-
[I0BaHKeM no 06paboTKe CYL0B U XKeSle3HOL40POX-
HbIX COCTaBoB (puc. 3);

® TepMUHANBI ANS HETAHBIX, FeHepPabHbIX U CbiMy-
4Kx rpy3os (puc. 4);

® aBTOMOOWITbHBIE U XXENE3HOA0POXHbIE NMOAbEe3AHbIE
MnyTW, COGCTBEHHbII NapK aBTOMOGMNEN 1 BaroHOB.

C TeXHONOrMYeCcKON TOYKM 3peHNs TypKMeHbaLIm — 310
KPYMHbIA CEPBUCHBIN LEHTP, HA 6a3e KOTOPOro BbINOHAET-
CS1 BECb KOMMNJIEKC TPAHCMOPTHO-NOMMCTUYECKIX YCIYT ANS
MYNLTUMOLANbHOTO MOPCKOrO0, XKeNe3HOA0POXHOr0 1 aB-
TOMOGUNBHOTO COOBLLEHNS, B 4ACTHOCTU:

TpaHCNOPTHbIE U TPAHCNOPTHO-TEXHONOrMYECKUE CUCTEMbI CTPaHbl,
ee PErMoHoB ¥ ropof0B, OPraHu3aLms Npou3BOACTBA Ha TPaHcnopTe

Tabnuua 1

06wue cBepeHuns o npoekte «Mopt TypkmeHGaLwm»

06Lwas nnowaab 1358484 m?
06Las MOLWHOCTL (rogoBas) 17 MJTH TOHH
Konn4yecTso NOPTOBbIX KPAHOB W TEXHUKM 42 Wwr.
KonnyecTso 060pynoBaHNs 1010 wr.
KonnyecTso npu6opos 5443 wr.
06Las NPOTSHKEHHOCTb NPUCTAHK 3600 m
06Lwas nnoLwanb 3aHNA 146962 m2
Mnowanb NCKYCCTBEHHOMO 0CTPOBA 1692761 M2

Puc. 3. KoHmeliHepHbili mepmuHan eOuHoBpemMeHHO
smecmumocmsio 9080 koHmeliHepos [3]

Puc. 4. bankepHbil mepMuHan:

2000805 MOWHOCMb 3 MIH M, NPUYA/IbHAS CMeHKa ONUHOU 440 M
015 00HoBpemeHHOU noepy3ku 3 cydos dedselimom 5000 m,

14 3epHo8bIx cunocos o6vemom 35000 ky6. M,

8 yemeHmHbIx cunocos obvemom 6000 Ky6. m [3]
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® JI0rUCTUYECKAA MHPPACTPYKTYpA NO3BONAET NPeso-
CTaBNATh MOSHbIA KOMIIIEKC YCYT MOPCKOro dhpax-
Ta 1 06ecneyeHus OBUKEHUS Cya0B;

©® MyNbTUMOZANbHbIN NACCAXKUPCKNIA TEPMUHANT,

©® LIMPOKWIA CNEKTP TEPMUHANTbHO-CKMAACKUX YCNyr
(Mapk1poBKa, COPTUPOBKA, YNakoBKa 1 npo4ue yc-
nyru [o6aBNeHHON CTOUMOCTH);

® TaMOXXeHHOE 06ecreyeHne 40CTaBKy rpy30B, 0popM-
NeHNe 1 CONPOBOXKAEHNE 3KCMOPTHO-UMNOPTHBIX
rPy30MOTOKOB;

® yCnyru cyfoBnazgenbLaM no ConpoBOXAEHWO Cy-
[0B, NOPTOBLIM rPY30BbIM U KOMMEPYECKUM One-
pauusm, clopBeiepckue, CTUBUAOPHbLIE W NOrpy-
304H0-Pasrpy304Hble ycnyru;

©® NPAMON XKeNe3HOLOPOXHbI BbIXOL OT CTaHuuu Typ-
KMeHOaLLUN HA CeTb XXeNe3HbIX Aopor TypKMeHu-
CTaHa.

TypkmeHOaLLIM He CNy4aiHO Ha3bIBAKOT 30/10ThbIM 3Be-

HOM MEeXIyHapo4HOW NOrucTMKnN. PaccmMoTpum CoCTas
TPaHCMOPTHO-NOrMCTUYECKOI MHAPACTPYKTYPbI 3TOMO Y3na:

Mopckas uHdppacTpykTypa nopra

® (ToumocTb Npoekta — 6onee 1,5 mnpa gonn.

® MowHoctb nopta — 17 MAH pasnuyHbIX rpy3os
B rof.

@ (6was nnowaap nopta— 150 la.

® [ny6uHa nopta 6 MeTpoB.

® B03MOXHOCTb OJHOBPEMEHHO NPUHUMATB 17 CYL0B.

® [nowwaab NOMeLLEHNi 1 cknagos — 146900 m2.

® Konn4ecTBo KPaHOBOM 1 NEPerpy304HON TEXHUKN —
42 (Liebherr).

©® Ko/nm4ecTBO eMHML, PasNnYHOro 060pyA0BaHUA —
1010.

® (kaHepbl KOMNaHum Rapiscan.

® 14 cunocHblx 6alleH ans 3epHa 06LMM 06bEMOM
35 Tbic. M°.

® (OOCTBEHHbIN BCMOMOraTeSibHbIA (ONOT 13 COBpe-
MEHHbIX MOLLHbIX 6YKCUPOB.

Cneayet 0TMeTUTb, 4TO TypKMeH6alun — 370 «3ene-
HbIl1» NOPT, pa3paboTaHHbIA C Y4ETOM MEX[YHapOAHbIX
cTaHaapToB. G Lenbi COXpaHeHUs MOPCKOM akonorun Ka-
CNUIACKOr0 MOPA B KXI0M TEPMUHANE YCTaHOBNEHO 060-
pyLOBaHMe 6MONOrMYecKoil 04nCTKM [4]. ITO cBMAETENb-
CTBYET 0 CO6JII0EeHIM TPe6OBaHMIA N NCNONb30BAHNM TEX-
HOJOMNiA re03KONOrM4eckon 6esonacHoct (copmynu-
POBAaHHbIX, B 4aCTHOCTH, B paboTax [24-30]), a Takxe no-
3BOJISIET paccmarpuBarb NopT TypKMEH6ALLMN Kak CrOXHY0
TeXHOCEepHyto cucTemy, 06/1aatoLLyH0 NPU3HAKAMK, YKa-
3aHHbIMK B paboTax [31-36], 1 MHTErpUPOBAHHYIO B CETb
«3@JIeHbIX» Lienemn NocTaBoK Ha NPOCTPAHCTBE TPAHCMOPT-
HbIx kopuaopoB TPACEKA n Cesep — HOr.

060pyaoBaHKe, yCTaHOBNEHHOE Ha 06beKTax, paboTaeT
Ha 3NEKTPO3HEPrun 1 He NPOU3BOAUT BPEAHbIX Ans npu-
pOAbl BIOPOCOB. Ha BCex npuyanax ycTaHoBeHa cucTemMa
noJadu YACTOW BOAbI U OTKa4KK BOA [3].

TpaHcnopTHbIE U TPAHCNOPTHO-TEXHONOrMYECKME CUCTEMbI CTpaHbl,
€€ PervoHos U ropoaos, opraHn3auusa npoM3BoCcTBa Ha TpaHcnopTe

XenesHogopoxHas UHhpacTpyKTypa nopra

CtaHums TypkmeH6awmn-2 no o6bemMam 1 Xxapakrepy
CBOEI paboTbl — BHEKACCHas, COPTUPOBOYHAS. CurHa-
NN3auma 1 CBA3b NPy ABWXEHUM N0e30B 06eCne4nBaeTcs
B HEYETHOM HanpasfieHUN: NeperoH cT. TypkmeH6alwm-2 —
cT. TypkmeH6aLLN-1 OLHOMYTHBINA, 1BYCTOPOHHAS aBTO6/10-
KNPOBKA; B YETHOM HanpasreHumn: NeperoH cT. TypkmeHo6a-
wmn-2 — bnoknoct 4094 KM OLHOMYTHbINA, ABYCTOPOHHASA
aBTOONIOKMPOBKA. [1apkn npuema, COPTUPOBOYHbBIA U OT-
NPaBoYHbIA, PACMONOXEHbI NOCNEA0BATENbHO.

2. XKene3HopaopoxHas cTaHuma dapab

CtaHums ®apab, HeCMOTPSA Ha ee OTAANEHHOCTb OT rpa-
HULbI C Y36EKMCTAaHOM, BbICTYMAET B Ka4eCTBE LIeHTParbHO-
o HaKOMUTEeNbHO-pacnpefennuTensHOro y3na, paboTaLLe-
ro B NOrUcTU4eckoi Lenu TpaH3utHo-Kacnuiickoi xenes-
HOLLOPOXHOI NIMHMKW. 3Ta NOrMCTYECKAsA Lenb MHTErpupy-
eT nobepexxkbe Kacnuinckoro mops ¢ TalKeHTOM, [OCTuUras
«ceppua» LlentpansHoi A3uun. BeinonHas doyHKLMOHanN y3-
NI0BOW CTaHLMWN B YCNOBMSX NI0L0POLHOI0 CeNbCKOX03Ai-
CTBEHHOr0 PernoHa B6u3n pekn AMynapbu, CTaHLMs uveet
CerofHs BXXHELLEee TPAHCMOPTHO-NOMMCTUYECKOE 3HAYEHIE.

PykoB0OACTBO XXeJe3HbIX Jopor paccmarpuBaeT Gapab
KaK «TO4KY BXOAa» MEXJYHapOAHOro TPAHCMOPTHOIO Tpa-
(puka, o6ecneqnBalOLLy0 Takne TPaH3UTHbIE MapLIpy-
Tbl OCTaBKW rpy30B, Kak ®apab — TypkmeH6awum n da-
pab6 — Cepaxc.

IHTEHCUBHbIN 06BEM rPY30B MPOXOANT MO NOHTOHHOMY
MOCTY B TEY4EHME CYTOK; NPK 3TOM rofi0BOi 06beM Tpadhuka
COCTaB/IAIET HE MEHEE 2,5 MJTH T, YTO CBA3AHO C TPAH3UTHOIA
ponbto ®apaba He TONLKO ANs rpy30BbiX aBTOMOGUMEN 13
TypKMeHUCTaHa, HO 1 Ana mMawwuH u3 Poccuu, AdraHucra-
Ha, MakucTana, Typunn, MpaHa n Kasaxctana. 0gHako Mocr,
KOTOPbIN 3KCMIyaTupyeTcs yxe B Te4eHue noutu 20 nier, ce-
rOAHS He CNOCOGEH B NOMHOM Mepe NMOAAePXKMBATbL POCT 06b-
eMOB MepeBo30kK. [103ToMy YCTpaHEeHNEe «y3KUX MECT» B pa-
60Te Ha nofxofax K cTaHumm ®apab v CTPOMTENbCTBO HO-
BOW MHJPACTYPKTYPbI (HOBOTO MOCTA) SIBNSAGTCA KNHO4EBON
3aja4eit B 06ecneyeHnI TpaH3UTHbIX NepeBo3oK Yepes Typ-
KMEHICTaH [/ BCEX Y4aCTHUKOB NPOLECCA rPy30BUKEHMS.

3. XXene3HonopoxHas craHuua lNbingxak

2KenesHoaopoxHas ctaHums [bINmKak pacnofoxeHa Ha
paccTosHuy 7 KM 0T ALuxa6azia 1 ABnseTcs ONOPHOM CTaH-
umeri B LieHTpanbHoi A3uu, KOTOpas MMEeT BbIXO[, NpakTu-
YECKM Ha BCE Xene3HoJ0p0XHble KOMMYHUKALWK CTPaHbI
1 cneunanu3npyeTcs Ha TepMUHaNbHO-CKNAaACKMX yCyrax
npu paboTe C TapPHO-LLITYYHbIMU rpy3amu. VIMeeTcs KoMMeke
rPy30COPTUPOBOYHbIX NNATOPM U OTKPbITIX MJIOLWAAOK,
NO3BOJIAOLLMX BbINOSHATL FPY30BbIe OMNepaLmn ¢ THKeno-
BECHbIMM rPy3aMu N UX CKNaaNpOBaHne Ha OTKPbITbIX 3CTa-



Kagax; KpoMe TOro, BbINOHAETCS LUMPOKNIA CEKTP paboT
C HaCbIMHbIMU FPY3aMK HA OTKPbITLIX NNOLLAAKAX.

CtaHums Mbinmkak padoTaet ¢ 40-hyTOBbIMM KOHTEIA-
Hepamu 1 3a4acTyr0 ABNAETCA EAUHCTBEHHBIM NOrUCTUYe-
CKMM 0OBLEKTOM MO Meperpyske W fanbHenLieMy pacnpe-
JeneHno KOHTeHepOornoToKOB N0 OCHOBHbLIM NMPOU3BOJ-
CTBEHHbIM NnoLiagkam B TypkmeHucTaHe. Mbinmkak cerog-
HA BbICTYNAET B KA4€CTBE BAXHEILLEr0 XEere3H00P0XHO-
ro JIOrMCTUYECKOrO LIeHTPa No pacnpezereHunto BCero 00b-
€Ma KOHTEeliHeponoToKa BHYTPY CTPaHbI OT NEPEYUCIIEHHbIX
BbILLIE CTAHLMNA.

OcHoBHbIe BbIBOAbI 0 COCTOSHNM
Xene3HoA0P0XHO-JIOrUCTUYECKOH
cucTembl TypKMEHUCTaHa

Hau6onee BaXHbIMW N1 Pa3BUTUS HAPOLHO-X03Ail-
CTBEHHOr0 KOMMEKCa ABNAOTCA XKeNe3HOA0POXHbIE ne-
PEBO3KM rPY30B 11 MACCAXMPOB. ITOT BUJ TPaHENopTa Co-
XpaHseT 32 c060i NPenMyLLECTBEHHOE MOJIOXKEHUE B Me-
peB03Kax MacCoBbIX FPY30B 1 B TPAH3UTHbLIX NEPEBO3KAX.

[py30060p0OT 1 NAcCaxnpoobopoT, no AaHHbIM MuHmu-
CTePCTBA XXEeNe3HOA0POXHOr0 TpaHcnopta TypKMeHUCTa-
Ha, 3a AHBapb — wioHb 2019 . BbIpoCc Ha 0,1 % n 1,7 %
COOTBETCTBEHHO. 32 3TOT XXe Nepuoj A0X0A4bl OT peanu3a-
LN TPAHCMOPTHBIX YCAYT NPeaNnpUATUA XKEeNe3HOL0POX-
HOr0 BEAOMCTBA BbIPOC/N MO CPABHEHUIO C aHATIOrMYHbIM
nepuogom 2018 r. Ha 9,2 % [3, 4].

2KenesHoA0poXHbIN TpaHCNOpPT B TYpKMEHUCTaHe pas-
BUBAETCA C KaX[bIM rofjoM. B COOTBETCTBUM C YKa3aHUEM
MpesnpeHta TypkmenucTana lyp6aHrynsl bepasiMyxame-
[0Ba, NPOBOANTCA NepPeocHalleHne Xene3HoA0POXHOro
TPaHCMopTa COBPEMEHHOM TeXHUKON. IAyT noctasku nog-
BUXXKHOTO COCTaBa U TeXHWUKM Ans MuHUCTepCTBa XenesHo-
JIOPOXHOI0 TPaHCMopTa W ero noapasaeneHunit. 13 Kuras
NOCTYNaeT N0 KOHTPaKTaM NOLBUXHOI COCTaB — TEMs0BO-
3bl 1 NMACCAXUPCKME BArOHbI.

3a nocnegHue 5 net TypkmeHnctaHoM B Knutae 6binu
3aKynneHbl 425 NacCaXXWPCKUX BarOHOB: CMasibHble Baro-
Hbl NOBbILUEHHOW KOMMOPTHOCTH, YETbIPEXMECTHbIE KY-
ne, LUIECTUMECTHbIE NNaLKapTHble Kyne. Bce oMM 0TBEYAOT
COBPEMEHHbIM TPE6OBAHMAM M0 TEXHUHECKOMY 06ecreye-
HUI0, OCHALLIEHbI 0XN1afUTEeNIbHO-060rpeBaTeNnbHbIMU yCTa-
HOBKaMmu, ayauo-, pagno- 1 0CBETUTENIbHbIMW CUCTEMAMU.

B pesynbrare kapAnHansHOro 06HOBNEHNS NOLBUXHO-
ro COCTaBa W TEXHUYECKOr0 napka nacCcaxmpcKo-BaroHHOMo
[erno noBsbILLIAETCA NPOM3BOLMUTENIbHOCTL TPYAA Chelnani-
CTOB M Ka4eCTBO NpefocTaBnsemMbIx yenyr. Tonbko Ha Al-
Xaba[iCKoW CTaHLMK eXecyTo4Ho o6cnyxusatotea 10 nap
NacCaXMpCKuUx cOCTaBOB, CNOCOBHbIX Nepeses3T 15 Thicay
naccaxupos. CyLleCTBEHHO BO3pacTaeT CnpoCc Ha nacca-
XKMPCKUE XKEeNe3HOJ0POXHbIE NEepeBo3Ku B NETHWUIA nepu-
04, KOrJa MHOT e OTNPABNATCA B CAHATOPUU, HANpPUMep,
B HaLMOHAIbHYO TYPUCTUYECKYH 30HY «ABasa». [ins 6ec-

TpaHCNOPTHbIE U TPAHCNOPTHO-TEXHONOrMYECKUE CUCTEMbI CTPaHbl,
ee PErMoHoB ¥ ropof0B, OPraHu3aLms Npou3BOACTBA Ha TPaHcnopTe

nepe6oHON NepeBo3KM NacCcaXxupoB B 3T0 BPeMs BBeJe-
Hbl JONOJTHUTESNIbHbIE CKOPbIE N0e3aa.
[Mpuxo4saT B OTPAC/b U HOBbIE TEXHONOTMU. HanaxeHa
npoAaxa 6ueTos NOCPEACTBOM KOMMbITEPHON CUCTEMBI.
Celiyac npoxoamT TECTUPOBAHNE eLLe 0AHA yCryra — npu-
06peTeHne 6KIeToOB Yepe3 aBTOMaTYECKIe TePMUHATbI.
JKenesHoopoXxHas cdoepa CTpaHbl aKTUBHO pacluupseTcs:
NOSIBNAOTCA HOBbIE BOK3aTbl, 0GHOB/IAETCS NOLBUXHON CO-
CTaB, CTPOMTCA TPAHCHALMOHANbHAs MarucTpans. Baonb pe-
K1 Amyaapbu 6bina NOCTPOEHA NIMHUA Yepe3 NyCTbIHK. GTpo-
UTENbCTBO XENe3HbIX J0POr BELETCS C CO6MIOAEHNEM HOBbIX
TEXHOMOMNIA 1 N0 MEXAYHAPOAHbIM CTaHzapTam. NonynapHbIx
MEXJYHapOAHbIX COCTABOB AN MNACCAXMPOB B CTPAHEe NoKa
eule Het. Moes3fa KypcupyrT TONbKO BHYTPW rocyaapcTea.
[paBuTeNbCTBO NPOTSHHYNIO BETKY, COEANHAIOLLYI0 TYpKMEHU-
cTaH ¢ KazaxcraHom, KOTopas CBA3bIBAET CTPaHY C Poccuei.
BaxHeiiwnit ysactok nytn TemkeH — Cepaxc — Mewwxeq Ts-
Hetcs Ha 300 KM, 13 Hix 132 KM HaxoasaTcs B TypKMeHncTa-
He. 3Ta 4opora HanpAMYo CoeauHAeT Poccuto 1 cTpaHbl LieH-
TpanbHoii A3uu ¢ noptamu Mepcuackoro 3anuea.
OCHOBHbIMM BEKTOPaMI Pa3BUTUS XEJIe3HOAOPOXKHON
TPAHCNOPTHO-NIOTUCTUYECKON CUCTEMbI TYpKMeHUCTaHa
MOXHO Ha3BaThb ClejytoLLme:
©® «HapaliuBaHue» TePMUHATbHbIX NMEPerpy304HbIX
MOLLHOCTEN /191 06eCneHeHns TPAH3UTHBIX U My/lb-
TUMOZASTbHbIX NEPEBO30K HA MOPCKOM MOBEPEXbE;

® aKTVBHOE Pa3BUTUE JIOTUCTUYECKON CEPBUCHON UH-
(hpacTpyKTypbl B 30HE TATOTEHNA K TpAcCaM MeX-
LYHAPOAHbIX TPAHCMOPTHBIX KOPUZOPOB;

® Ka4eCTBEHHOE 06HOBNEHME NapKa NOABUXHOMO CO-
CTaBa;

® LupoBMU3aLna TPAHCNOPTHO-NIOTMUCTUHECKOrO 06-
CNYXXMBAHUA (NPOLaxa 3N1EKTPOHHbIX GUNETOB, OH-
NaiiH-ycnyr, aBTOMaTN4eCcKne TepMUHanbHble nia-
TEXHble CUCTEMbI);

©® \OJepHu3aLus NopTOBOIA MHAPACTPYKTYPbI, 3aKyn-
Ka HOBEMLLEro norpy304Ho-pasrpy3o4Horo o6opy-
[0BaHUs Ans NOLAEPKAHUA MOLLHOr0 TPAH3UTHO-
ro rpy30noToKa, ONTUMIU3ALMS BbINOSTHEHUS TPY30-
BbIX U KOMMEPYECKMX Onepawnit;

® paclunpeHne CrnekTpa KOMMIIEKCHbIX TPAHCMOPTHO-
NOrMCTUYECKUX YCIYT N0 06CNYXXMBAHWIO IPY30BbIX
11 NACCAXMPCKIX MOTOKOB;

® (HOpPMMPOBAHIE «ONOPHOr0 KapKaca» NOrMCTUHECKUX
06bEKTOB ANs peanusaunu cTpaternyeckux 3afad
TPAHCMOPTHOW NONUTUKN TypMEHUCTaHa, Mexnay-
HapPOAHOM TPAHCMOPTHO-3KOHOMMUYECKOW UHTErpa-
LM 1 peanusaunm TPaH3UTHOrO NOTeHUMana cTpa-
Hbl (HanpumMep, Npy OpraHn3auum NOUTPaHCNOPT-
HOW focTtasku [37-39]).

Takum 06pasom, B paboTe 6b111 NPOBELEH aHANN3 CyLLe-
CTBYIOLLEr0 COCTOSAHMS XKeNe3HOJ0POXXHON TPAHCMIOPTHO-0-
TUCTUYECKOMN CUCTEMbI TYPKMEHICTAHA, laHa KpaTkas UCTo-
pU4eckas crpaska 0 pa3BUTUM XXENe3HbIX J0por pecny6snu-
KU, NpUBEJeHa XapakTeprucTKa TPaHCMOPTHO-NOMMCTUYECKO-
ro pasBUTUA KPYMHENLUNX TPAHCMOPTHBIX Y3/10B CTPaHbI. UT
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DKOHOMHYECKHE ACTIEKThI Pa3BUTHSI
BbICOKOCKOPOCTHOTO HA3€MHOI'0
NacCaKUPCKOro TPAHCIOPTA

B MHUp€E ¥ Ha MOCTCOBETCKOM IIPOCTPAHCTBE

Economic aspects for the development
of high-speed ground passenger transport
in the world and post-Soviet countries

AHHOTauuA

Ha npumepe pasnuyHbix cTpaH M1pa B CTaTbe pac-
CMaTpUBAIOTCA IKOHOMUYECKME aCneKTbl OpraHu3aLum
¥ nocnepyloLei 3KCcnayaTaLmm BblCOKOCKOPOCTHbIX
maructpaneii (BCM) xene3HofopoXHOIo TpaHcnopTa.
MpuseneHsl cBeaerns o passntum BCM B paznnyHbix
CTpaHax MMpa, 0 KJKYEBbIX NOKa3aTensx, XxapakTepu-
3yI0LWNX 3KOHOMUKY yHKLMOHKUpoBaHua BCM. Paccma-
TpMBalOTCA NepcnekTuBbl opraHnsauum BCM B Poccuy,
YkpauHe, Y36ekucraHe n KazaxcraHe.

KnioueBble cnosa: 3KOHOMUKA TpaHCNOPTa, XeNe3Ho-

LOPOXHbIiA TPAHCMOPT, BbICOKOCKOPOCTHbIE MAruCTpasy,
Poccus, YkpauHa, Y3bekucraH, KazaxcraH.

D0I:10.20291/2311-164X-2019-4-30-37

Abstract

The article considers the economic aspects of the
organization and subsequent operation of high-speed
highways (HSR) in railway sector in the different
countries. Information devoted to the development of
the HSR in the world and key indicators characterizing
the economy of HSR functioning is also given in the
paper. The prospects for organizing high-speed lines
in Russia, Ukraine, Uzbekistan and Kazakhstan are
considered.

Keywords: transport economics, railway transport,
high-speed lines, Russia, Ukraine, Uzbekistan,
Kazakhstan.
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MocTaHoBka npobnembl

Heo6x0AMMOCTb Pa3BUTIA BbICOKOCKOPOCTHOTO Xeres-
HOLLOPOXHOrO TpaHcnopTa (BCXKT) cerogHs y»ce He ANCKY-
TUPYETCA, OMNbIT AECATKOB CTPaH MPA JEMOHCTPUPYET Npo-
rPECCUBHOCTb Takoro nyTu. lepBbiil B MUPE BbICOKOCKO-
pocTHoM noe3f cuctembl Tokaido Shinkansen 6bin 3any-
LweH B akennyataumio 1.10.1964 r. no mapLupyty «TOKMo —
Ocaka» (SinoHuns). B ceHtabpe 1981 r. 66110 aHOHCUPOBA-
HO OTKPbITWE [BUXEHUS BbICOKOCKOPOCTHOrO noesja cu-
ctembl TGV no mapwwpyty Mapmwx — JInoH (PpaHuus).
Bcrepn 3a SinoHuen n ®OpaHumert B 3TOM HanpaBneHun ak-
TWBHO Ha4Yanu pasemBatbes U Lpyrue ctpaHsl [8, 9]. K Ha-
CTOSALLLEMY BPEMEHN B MUPE aKTUBHO 3KCMNyaTUPYETCH OKO-
10 35 ThIC. KM (Ta611. 1) BbICOKOCKOPOCTHBIX MarucTparen
(BGM), cTpouTCs 1 NpoOeKTUPYeTCs eLle 0kono 50 ThiC. KM
BbICOKOCKOPOCTHbIX JMHWIA [22] (Tabn. 1).

CornacHo aupektuse 96/48/EC EBponeiickoro coto-
3a, Ans TOro 4T06bl XXenesHas [opora umena craryc cKo-
POCTHOA, OHa JOJKHA UMETb MOJEPHNU3MPOBAHHbIE NINHN,
NPUCNOCOBIIEHHbIE A ABMXEHMS NOE3 0B CO CKOPOCTHHO
200 KM/4. BbICOKOCKOPOCTHAs Maructpans AOMKHA UMEeTb
CrneumnanbHo NOCTPOEHHbIA MyTb, 06eCNeYMBaOLLNA [BU-
)KEHMe Noe30B CO CKOPOCTAMM, PABHLIMU UKW MPEBbILLIA-
toLumm 250 km/4 [21].

B Tabn. 2 npusesieH MUPOBOI PENTUHT CTEMNEHMN pa3BU-
Tna cuctem BCM, onpefeneHHblid N0 METOANKE KOMMAHWUK
GoEuro.co.uk [22].

lofoBble 06beMbI NepeBo30k Ha BCM B mupe B 2015 T.
pocturnn 1400 mnH nacc./rof; u3 Hux 800 mnH nacc./rog
nepeso3utcs B Knutae, 155 mnH nacc./rog — B AnoHuu,
okosno 130 mnH nacc./rog Bo ®paHuumn u eLle NpuMepHo
315 MJTH nacc./rofi CyMMapHO B OCTasbHbIX CTPaHax Mupa,
passumBatoLmx BCM [24].

K coxkaneHuto, MoCTCOBETCKOE NMPOCTPAHCTBO npef-
ctaeneHo B pertutre Global High-Speed Train Ranking [22]
(Tabn. 2) ToNbKO ABYyMs cTpaHamu — Poccueil 1 Y36eku-
cTaHom. [lpumepamiu 0THOCUTENBHO YCNELLIHO Peann30BaH-
HbIx NpoekToB BCM B 3Tux cTpaHax ctanm cuctemsl «Can-
caH» B Poccun (Mocka — CaHkT-ITeTep6ypr) NpoTskeH-
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HOCTbI0 650 KM un Afrosiyob B Y36ekucrane (TawwkeHT —
CamapkaHg — byxapa) o6Lueit NPOTSHXEHHOCTbO 616 KM.

B Ta6n. 3 npeacrasneHa nHgopmawms 0 aKTU4ecKux
CKOPOCTAX [BUXEHNUA NOE3A0B, 3a5BMEHHbIX KaK BbICOKO-
CKOPOCTHbIE, B Poccun 1 Y36eK1CTaHe 1 HEKOTOPbIX CKO-
POCTHbIX NOE3/0B Ha YKpauHe 1 B KazaxcraHe.

Y70 >Ke MeLIaeT OpraHn3oBaTh NONMHOLEHHbIe BCM Ha
YkpanHe, B KazaxcraHe u apyrux ctpaHax nocTcoBETCKOro
npocTpaHcTea? 410 mMeLwwaet Poccun pa3suBaTh YCMeLUHbIA
onbIT «CancaHa»? Bo3amMOXHO, 3TOr0 He NO3BONSET HU3-
Kas 3KoHOMU4eckas apeKTMBHOCTL 3kennyatauun BCM
B CTPaHax NoCTCOBETCKOr0 NPOCTPAHCTBA.

AHanu3 nccnenoBaHuii

WcTopuyeckue acnekTbl passutis BCM B mupe paccma-
TpuBatotcs B pabotax V. 11. Kucenesa [8, 9]. MpeLnocsinku
co3aanns BCM Ha YkpanHe npeactasneHs! B pab6ote H. Kyp-
raHa [12], oueHka nepcnektis pa3sutis BCM B Poccun fa-
etcs B padote [1.0. Munenko [13], A.C. MuwapuHa [14, 15],
B.B. CtenoBa [19]. 3koHOMMYECKNE acneKTbl pa3BUTUA
BCM B Poccuu v Ha YkpauHe paccmaTpuBatoTcs B paboTtax
B.J1. benoseposa [1], H.C. bywyesa [2], H. A. TpyaubiHa [5],
B.J1. Oukans [6], B.B. Kocoro [10] n 0. A. KpaByeHko [11].

Llenbio mccnenoBaHnii ABNSETCA aHannU3 LOCTYMHbIX
[aHHbIX 00 3KOHOMIIKE CO3LaHNs 11 NOCeAyHoLLel 3Keny-
atauum BCM B pasnuyHbix cTpaHax Mupa 1 nocnenyroLas
OLeHKa nepcnekTus pa3sutus BCXKT B Poccum, Ha Ykpam-
He, B Y36eKuCcTaHe, KazaxcTaHe.

OcHOBHbIE pe3yNnbTaTbl UCCNEN0BAHMS

JkoHomuka BCM B ganbHem 3apy6exbe. OcHOBa yCTOM-
YNBOrO, B TOM YUCIE M C NO3NLNIA SKOHOMUKU, (DYHKLMO-
HupoBaHus BCM B 3apy6exxHbiX CTpaHax — KaX404HEB-
HOE BbIMNOJIHEHME BbICOKMX 3HAYEHNIA 0OLEMHbIX NOKa3aTe-
nel NepeBo30K, BXXHENLUNMU U3 KOTOPbIX ABNAKTCA Nac-
CXXMPO0BOPOT MK TPAHCMOPTHAsA padoTa (Taon. 4) n 06b-
eM nepeBo3ok (Tabn. 5).

Tabnuua 1

Napametpbl pa3Butua BCM B pa3nuyHbIx yacTax cBeTa (N0 COCTOAHUIO HAa HOAGPL 2016 1.) [22]

MpoTsxeHHOCTb NuHKIA BCM YacTu ceeTa

Ha pa3HbIX 3Tanax

XU3HEHHOr0 LUKN, KM CesepHas u HOxHas Amepuka Oxeahus
B akcnnyarauum 23794 10692 729 0 0 35215
B npouecce ctpouTtenbcTaa 13868 2867 483 200 0 17418
MpoekTupyemble 14287 11044 3340 4080 1749 34500
Utoro 51949 24603 4552 4280 1749 87133
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Tabnunua 2

PeitTuHr ctenenu passutusa BCM B pasnuyHbix cTpaHax mupa (no cocTosiHmMio Ha HoA6pb 2016 r.) [22]

E PekopgHas | PacuetHas nonﬂ'BCM flansinaccas CpepHsis pacyet- P?syanaT'
= CtpaHa CKOPOCTb, CKOpOCTb, B nm‘me KUPOB X.1, Haa CTOMMOCTb PEHTUHTOBOK
§_ K/ K/ X/ [ NMHUiA 0XBaYEHHbIX yenyr BCM, €/km OLIEHKH,
= CTPaHbl, % ycnyramu BCM, % 6annbl

1 | Anonus 603 320 13,2 36,5 0,20 100,00

2 | HOxHas Kopes 421 300 1,6 44,7 0,14 83,79

3 | Kurait 501 350 29,2 10,7 0,22 69,25

4 | ®paHuus 575 320 6,8 12,7 0,19 49,39

5 | Ncnanng 404 320 20,0 20,5 0,12 41,99

6 | TaiiBaHb 300 300 21,8 36,3 0,12 37,81

7 | Tepmanms 368 320 47 18,3 0,19 32,90

8 | Uranus 400 300 79 18,5 0,15 25,55

9 | AscTpus 275 230 71 27,6 0,18 23,85

10 | Typuus 303 250 8,1 7,0 0,03 22,15

11 | Weeums 303 200 2,0 21,4 0,17 21,92

12 | benbrus 368 300 6,0 78 0,31 17,91

13 | HuoepnaHabl 300 300 4.0 12,0 0,12 17,90

14 | NMopTyranus 237 220 24,6 10,2 0,18 17,65

15 | Poccus 290 250 0,9 12,2 0,03 16,61

16 | MombLa 291 200 0,5 12,6 0,08 15,33

17 | V3bekucran 255 250 8,2 9,0 0,18 13,17

18 | HopBerus 210 210 1,5 12,4 0,19 11,60
19 | CLLA 265 240 0,3 3,7 0,45 9,88

20 | OuHnaHaua 242 220 1,0 1,9 0,33 9,26

Tabnuua 3

CpepHue pacyeTHble CKOPOCTU Co06LLeHUA Noe3p0B no BCM B cTpaHax NoCTCOBETCKOro NPOCTPaHCTBA
(Ha cambIx CKOPOCTHbIX HanpaBneHusx) [3, 7, 17, 18]

CTpaHbl
MapupyT / noe3p
MockBa —CaHKT- TawkeHT — byxapa / | Knes — Xapbkos / ActaHa — Anmarbl /
Metep6ypr / «Cancan» «Afrosiyob» «InterCity» «Kazakstan Temir Zholy»
[Onuna mapLupyTa, Km 650 616 410 1343
Bpems noesaku, 4, MuH. 3440 MuH. 3447 MuH. 4 4 35 MuH. 12 4 54 MuH.
KonunyecTBo (Bpems) CTOSHOK, MUH. — 1/5 MUH. 5/5* 2 MUH. 4/4 * 9 MUH.
CpepaHsas cKopocTb Noesaa, Km/4 177,3 162,8 89,5 1041
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Tabnuua 4

Naccaxupoo6opot BCM B pasnuyHbix cTpaHax mupa [26]

dakTMyeckuit rofoBoi naccaxupoo6opor,

Ctpana ocBauBaeMblit BCM cTpaHbl, MApA nacc-Km/rop
(komnanus)
Kutait (Chinese Railways) 46,30 105,842 144,606 2141 254,88
Ainonus (JR group) 77,43 81,42 86,00 85,99 89,17
®panums (SNCF) 51,89 52,04 51,1 53,02 52,9
lepmanus (DB AG) 23,90 23,31 24,75 25,18 24,32
t0xHas Kopes (Korail) 10,98 13,56 14,08 14,451 14,885
Wranus (Trenitalia) 11,61 12,28 12,8 12,8 12,8
Ncnanuns (Renfe Operadora) 11,72 11,23 9,06 10,71 11,84
TaitBaHb (THSRC) 7,49 8,15 8,64 9,12 9,24
[pyrue esponeiickne komnanun BCM (cymmapHo) 7,34 11,82 12,13 12,4 12,77
Bcero 248,65 319,65 363,17 437,77 482,81
Tabnuua 5

06bemMbl nepeBo30K, ocBoeHHble BCM finoHuu Shinkansen B 2011 r. [25]

HaumeHoBanmne CpenHecyTo4HbIE FopnoBbIe 06beMbI NEPEeB030K
Shinkansen-nunun o6bembl nepeso3ok B 2011 r., B2011r,
BCM finoxuu (JR group) ThbIC. NACC./CYTKM MJIH nacc./rop

1 Tokaingo (Tokaido) 219,6 80,154
2 CaHbe (Sanyo) 71,8 26,207
3 Toxyky (Tohoku) 50,8 18,542
4 [3eatcy (Joetsu) 39,6 14,454
5 Xokypuky (Hokuriku) 17,8 6,497
6 Ktocto (Kyushu) 17,3 6,314
CymmapHble rofioBble 06beMbl nepeso3ok BCM AnoHuu 152,168

lMpumeyarne. B 2016 r. 3anywieHa B akcnnyataumio JR Hokkaido npotskeHHoCTbHO 148,9 KM

B Tabn. 5 npueeneHa nHdopmatms 06 o6bemax nepeso-
30K, 0CBOEHHbIX KoMnaHuen Japan Railways group (JR group)
Ha pa3nuyHbix nnHUAX BCM Shinkansen B 2011 r. Coyeta-
HUEe [OCTATOYHO BbICOKMX 06BEMOB MEPeBO30K W 3HAYU-
TeSIbHbIX PACCTOAHWIA NOE3A0K NacCaxupos HOPMUPYOT
ans Shinkansen ycToi4nBYt0 3KOHOMUYECKYHO 6a3y MOKPbI-
TWS JOXOAaMK 3aTpaT BCEX BULOB.

B 1abn. 6 npeacTasnieHbl JaHHble 0 PMHAHCOBBIX pe-
3ynbTatax fesTenbHocTM komnanum Tokaido Shinkansen
(JR-Central) 8 2010-2014 rr.

B uenom oT4eTHbIe (OMHAHCOBLIE NMOKA3aTenu AesTeslb-
HocTw komnanunm BCM Tokaido Shinkansen (JR-Central)
XapakTepuayoT A0CTAaTO4YHO BbICOKMIA YPOBEHb adddpek-
TWBHOCTW 6U3HECA, OCHOBAHHOIO HA NPELOCTaBIIEHUM YC-
nyr BCXKT. OgHako Takne peaynbTatbl NOfy4YeHbl Npn Bbi-
MONMHEHWUU BECbMA 3HAYUTENbHbIX 06LEMOB MEPeB030K
(80-85 mnu nacc./rop).

YTo Kacaetcs eBponeiickux komnaHuin BCM, To, co-
MaCcHO JaHHbIM [23], B CpefjHEM CTOMMOCTb CTPOUTESIb-
ctBa 1 KM HOBOU CKOPOCTHOI NuHWN B EBpONe Bapbupyetcs

A.U. llempos I JKOHOMUYECKME aCNeKTbl Pa3BUTUA BbICOKOCKOPOCTHOro Ha3eMHOro nacCaXXMpCKoro TpaHCcnopTa B Mupe U Ha NOCTCOBETCKOM NPOCTPaHCTBE
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Tabnuua 6

®uHaHcoBble noka3zarenu Tokaido Shinkansen (JR-Central) [20]

®UHaHCOBbIE NOKa3aTenu

(DUHAHCOBbLIA rog

(billion ¥) (billion ¥) (billion ¥) (billion ¥) (billion ¥)
OnepaumnoHHbIe J0X0AbI 1503,0 1508,3 1585,3 1652,5 1672,2
OnepaumnoHHble pacxofbl 1153,7 1135,8 11591 1157,9 1165,6
OnepaumnoHHbIA 0oXo[, 349,3 372,5 426,1 494,6 506,5
YucTbIn JOXOA A0 HANOr00610XKeHUs 2246 263,8 326,1 402,7 4281
YucTbI OX0[ NOCNe HATOro0610XKeHNs 133,8 132,7 199,9 255,6 2641

B AnanasoHe 12-30 mnH €; ee aKcnyaTaunoHHoe o6cny-
XnBaHme 06xoanTcs B 70 ThiC. € HA KUMOMETP NYTW B rOf;
CTOMMOCTb NMPOM3BOLCTBA CKOPOCTHOrO Nnoe3fa (350 mecr)
coctasnfer 20-25 MNH € 1 3KCMyaTaLUMoHHOE 00CNYXK-
BaHWe ero (PyHKLUOHMPOBAHUA — 0KONOo 1 MNH € B roj
npw cpegHeronoBom npo6ere noesaa B 500 ThiC. KM B rof
(unmn 2 €/ Km).

JdkoHomuka BCM B noctcoBeTckux cTpaHax. OTKpbi-
TbIX [aHHbIX MO 3KOHOMUKe BCM B CTpaHax mocTCOBeT-
CKOro NMpPOCTPAHCTBA NPAKTUYECKN HET, NOITOMY C LIeJbio
aHann3a nNpUxoAmTCs Nosb30BaATbCA KOCBEHHBIMU JaHHbI-
MM 1 9KCMEPTHLIMU OLEHKaAMN.

Mpembep-munHucTp Y3bekucrana L. Mup3sunees B asry-
cte 2016 r. Ha oTKpbITUN NUHUKM BCM «CamapkaHg — by-
xapa» 03By4un [16], 4To 06LLasA CTOMMOCTb CTPOUTESIbCTBA
370it nuHUK npesbicuna 400 man gonn. CLUA. 06was ctoun-
MOCTb [IByX COCTaBOB noe3fa Afrosiyob coctaBnser 0kono
42 mnH gonn. CLUA. 3a nsaTb neT akcnnyatauum AencTByto-
wei ¢ 2011 r. nuHun BCM «TawkeHT — GCamapkang» no-
e3fgamu Afrosiyob 6b1no nepesesdeHo 4yTb 60n1ee 900 Toic.
4enoBek. PacyeTbl NOKa3bIBAOT, YTO JOXOA NEpeBo3ynKa
3a naTb Net akcnnyarauun Afrosiyob Ha mapupyTe «Taw-
KeHT — CamapkaHg» MOr COCTaBWTb OT 22 40 35 MAH Jonn.
CLUA [17]. Pa3nu4ns B 3KOHOMMYECKMX pe3ynbTatax yHK-
unoHupoBaxns BCM Tokaido Shinkansen u Afrosiyob onpe-
LensTcs Npexze BCero pasHuLleli B 06bemax nepeso3ok
(AnoHckas komnaHua — o6bem nepeso3ok 80-85 MiH nacc.
B rof; y36ekckas komnanus — o6bem nepeso3ok 0,9 MiH
nacc. 3a 5 J1eT) ¥ NuLlb BTOPUYHO BENMHNHON TapudoB Ha
nepeBo3Ky NacCaxmpos.

B 10 )Xe Bpems 0T BeNiM4MHbI Tapua B 3HAYUTENbHON
CTeneHu 3aBucuT cnpoc Ha ycnyrn BCM, n 06 3ToM xopoLo
3HatoT Ha YkpauHe. [poeccroHanbl-Kene3HoL0p0XHIKN
1 YNHOBHUKM [4, 6, 11, 12] eANHOAYLLHBLI BO MHEHUN, YTO
CerofHa Ha YkpamHe HeBO3MOXHO C(HOPMMPOBATL YCTOM-
Y1BbIN NACCAKMPONOTOK, XKENAKLLIMX NNaTUTb 32 CKOPOCTb
nepemMeLLeHns No MeCTHbIM MepKam JOCTaTO4HO MHOTO.

B Poccuu oo HegasHero BpeMeHu 6bini apyrue aKOHO-
MMWYECKNE BO3MOXHOCTY 1 UCTMONb30BANNCh 3HAYUTENBHO
60nee ONTUMMUCTUYHbIE, N0 CPABHEHWIO C YKpanHoW, noj-
xoabl K pa3sututo BCM. Mo gaHHbiM B. B. Kocoro [10], ce-
rogHs B Poccum npopabartbiBaeTcs u peanusyeTcs ¢ T0M
U VUHOW cTeneHbro yenewHoctn 21 npoekt BCM (Ha ne-
puog go 2030 r.). [Ing npakTU4ECKON peann3auumn cTofb
MacLuTabHOro npoekTa TpebyeTcs 0K 5 TPH py6. UH-
BecTuUmMiA. Mnanupyetcq, 410 B Te4eHne 15 net B Poccum
OyayT opraHm3oBaHbl 53 maplupyTta BCM cymmapHoii npo-
TSXKEHHOCTbI0 7180 KM, Ha KOTOPbIX 6YAyT 3a[1eACTBOBAHbI
10 360 eauHML, CKOPOCTHOTO U BbICOKOCKOPOCTHOrO Nnacca-
XKMPCKOr0 NOABWKHOIO coctasa. Oxupaetcs, 4to K 2025
2030 rr. Ha BCM Poccuun cdhopmmpyeTes yCTONYMBbIN Nac-
CaXnponoTok o6bemom 0 85 MiH nacc. B rog. Mnaxnpye-
Mas COBOKYNHAs PEHTabeNlbHOCTb eATeNIbHOCTY NepeBos-
4nKOB — 29 %; 0Xugaemasi COBOKYNHas peHTabensHOCTb
BnajenbLes MHAPPacTpykTypbl — 20 %.

A.C. Muwapwut B [14, 15] 3aaBnset, 410, cornac-
Ho CTpaternn pa3BuTMS XXe1e3HOLOPOXHOr0 TPAHCNOp-
Ta P® o 2030 r., K aTomy BpemeHu B Poccun byger no-
CTpoeHo 4,2 Thic. KM BCM 1 pekoHCTpynpoBaHo 6oree
7 TbIC. KM UMEIOLLMXCS NINHUIA NS CKOPOCTHOrO Xenes-
HOZOPOXHOr0 TpaHcnopTa. [py 3TOM KOHCYNLTUPYIOLLME
npoekT pa3sutus BCM B Poccum cneuunanuctsl Mexxay-
HapOAHOro 6aHKa PEKOHCTPYKLMM W Pa3BuTUs yoexie-
Hbl, 4TO MYJIETUNNUKATUBHbIE 3DEKTHI, (POPMUPYEMbIE
MoOCPeACTBOM Pa3BUTMA UHAPACTPYKTYPbI 6Nnu3nexa-
wyx K BCM permoHoB, MHOrOKpPaTHO NPEBbILLIAOT HENo-
CPEeACTBEHHbIE KanuTanoBnoxeHus. «B Poccumn Ha Kax-
Obl py61ib, BNOXEHHbIA B CTPOUTENbCTBO BCM, 9KOHO-
Muka nony4ut 1,48 pybnsa» [15].

Mo dhakTy Ha4ana peanuaauu aTUX NiaHoB NpUObIb OT
peanu3auum nporpammbl gns 000 «PXK[» MoxeT cocTa-
BUTbL 40 1853,4 mnpa py6. (3a 30 et akcnnyarayuu npo-
€KTOB). KOHCONMANPOBaHHbIN 6HOIKET PO MOXET Nomny4uTb
7,5 TpNH py6. JONONHUTENbHBIX A0x0408 [10].
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Cy6cupmpoBanue nepeBo3ok Ha BCM. Knto4eBbiM MO-
MEHTOM B YCMELLUHOCTU NPAKTUYECKOI peanusanny npoex-
T0B BCM sBnsieTcs (hopMmUpoBaHMe HEMAnoro nnatexe-
cnocobHoro cnpoca Ha ycnyrin BCXKT. Kak 6b1n0 0TmMeye-
HO BblLLE, TOSIbKO rofj0Bble 06beMbl NepeBo3ok 80-85 MiH
nacc./rof MoryT chOpMnUpoBaTh 651aronpusTHbIE 3KOHOMU-
YecKue yCnoBus 419 PasBuUTUS BECbMA 3aTPATHbIX NPOEK-
TOB. Ha 311 nokasatenu opueHtupytotes cneumanuctsl 0AQ
«CKOpOCTHblE MarmcTpanu», paboTas Hag 6U3Hec-nnaHom
BCM «MockBa — KasaHb — Ekatepunbypr». Ho ans dop-
MMUPOBaHUS TaKnX 06bLEMOB NepeBo30K He0BX0ANMO ONTU-
MU31POBATb BENMYMHY NOJIb30BATENIbCKOr0 Tapuda, 4ToosI
MaKCUMWU3UPOBATb UTOrOBbIE 06bEMbI NEPEBO30K. BO3HU-
KaeT NMoTPe6HOCTb B MOKPLITUM YACTW 3aTPaT Ha NepeBo3Ky
MaccaxmpoB CO CTOPOHbI NEPeB034nKa UIn rocynapcTsa.

B cBA31 ¢ 3TUM HEO6X0AMMO 03HAKOMUTLCS C OMbITOM
TeX CTpaH 1 TPaHCMOPTHbLIX KOMMAHUIA, KOTOPbIE YXXe Ceil-
4ac peLLatoT cTpaTernyeckne 3afadn 4ONroCPO4HOro 3KO0-
HOMWYECKOro NniaHupoBanus. B Tabn. 7 npefcraBneH pe-
3yribTar pac4eta noKpbITUA TapudoM 3aTpar Ha NepeBo3ky
OAHOr0 naccampa Ha pa3nuyHeix BCM Esponbi.

[laxxe B COCEAHNX EBPOMENCKMX CTPaHaX NPUHSATbI pas-
NIMYHbIE NOAX0MbI K (DOPMUPOBAHUIO MO/b30BATESbCKIX Ta-
pucpos (Tabn. 7). Bo OpaHuun, benbrun, Hugepnaxgax npu-
HATO CO CTOPOHbLI rocymapcrtaa vactuyHo (10-50 %) cy6-
CUAMpoBaTh 3aTparthl NepeBo34nkoB. B cnaHum, Atanun
1 FepMaHumM MCMoNb3YT MEHee COLNanbHO OPUEHTUPO-
BaHHY0, 4eM BO DpaHuum, 6U3HEC-MOLESb BO3MELLEHNS
3aTpar npoBO3HON nnartom. MpoBO3HAsA nnara nokpbiBaeT
NPaKTU4ECKM BCE 3KCMITyaTaLMOHHbIE 3aTPaThl U 3a4aCTyH0
hopmupyet npubbIb.

B Poccun v Y3bekuctaHe yaesbHble akcnyara-
LLMOHHbIE 3aTpaTbl HA NOE3[Ky pasnuyatTcd B 6 pas
(0,03 €/km B Poccun npotus 0,18 €/km B Y36ekucraHe).
B cBA3M ¢ 3TM B Y36eKuCTaHe B GOJbLUEN CTEMNEHU, YeM
B Poccuu, rocyaapctso cy6cuampyer naccaxupos (nacca-
Xunpbl onnadqusarot Tapudrom ot 30 fo 55 % obLueit cTou-
MOCTY Nnoesaku). B Poccum 3a cuet HU3KMX yLoenbHbIX 3a-
Tpat Ha 1 km npo6era BCM ynaeTcs noamaepXxuBatb -
(PeKTMBHOCTb CKOPOCTHbIX MACCAKMPCKUX NMUHUA HA 04EHb
BbICOKOM YPOBHe (Ta61. 8).

Tabnuua 7

PacueTHoe nokpbiTUe TapuoM IKCNNyaTaLMOHHbIX 3aTpaT Ha noe3aKy Ha BCM eBponeickux cTpaH [22]

3HayeHue nokasarenen

Pacyert- 06wme o
[nuHa Bpemsa Ha | PacyeTHas Tapud Hble 3arparbl ¢
I'IOKpblTMﬂ
Mapuipy- | mapupyTe, | CcKopocTb, BCM, yhenbhble | Wamoesn- | ot
Ta, KM 4, MUH. KM/ €/noe3pgky | 3artparbl, Ky, €/ n
3atpar
€/km noe3aKy
Amctepaam — | g4 3:18 1533 79,00 0,31 156,86 50
Mapux
Thalys Amctepfiam — | o4g 1:51 17,8 45,60 0,31 67,58 68
bptoccenb
bproccens — 300 1:22 2195 99,00 0,31 93,00 106
Mapux
Mapcens — 744 3:17 226,6 116,00 0,19 141,36 82
Mapmx
SNCF
Ton — 425 157 2179 75,00 0.19 80,75 93
[Mapwx
SNCF/Renfe bapcenoka— | 4475 6:28 166,2 154,00 0,19 204,25 75
Mapux
Renfe/AVE bapcenoka — | goq 2:45 233,6 128,00 0,12 79,08 160
Manpun
Trenitalia m:aH - 580 2:59 1944 119,00 0,15 87,00 137
Deutsche Bahn | DePTMH — 282 1:46 159,6 78,00 0,19 53,60 145
[ambypr
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Tabnuua 8

PacueTHOe NOKpbITHE TapM(OM IKCNJIyaTallMOHHbIX 3aTPaT Ha NOe3AKY
Ha BCM cTpaH nocTcoBeTCcKOro npocrpaHcrea [3, 7, 17, 18, 22]
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CTpaHbl
MapupyT / noe3pg
MockBa — CaHkT- TawkeHT — byxa- | Knes — XapbkoB / | ActaHa — Anmarbl /
Netepbypr / «Cancan» | pa/ Afrosiyob InterCity Kazakstan Temir Zholy
Tapudh (3koHom — BITT), ot 1290 0T 35 po 65 ot 307 ot 12120
BantoTa [3, 7,17, 18] 10 6507 py6. ponn. CLUA 10 430 rpH 10 22481 KZT
PacyeTHble yaenbHble 3aTpatbl, €/km [22] 0,03 0,18 HEeT JaHHbIX HEeT AaHHbIX
[nuHa mapLupyTa, Km 650 616 410 1343
06wime 3aTpaThl Ha NOE3AKY, €/n0e3aKy 19,50 110,88 HEeT AaHHbIX HET [aHHbIX
Kypc, py6./€ (68,00 py6./€ Ha 4.12.16) 68 68 - -
% NOKpbITMA Tapud om 3atpar 97-490 30-55 HET [aHHbIX HET JaHHbIX

BbiBofbl

1. OueHMBas COBPEMEHHbI YPOBEHb M TEMMbI Pa3Bu-
s BCM B Mupe, MOXXHO KOHCTATUPOBaTh:

@ BbLICOKYIO CTeMeHb HePaBHOMEPHOCTY pa3suTis BCM

B PasHbIX CTpaHax;

® BLICOKME Temnbl pa3suTus BCM B 0gHux cTpa-
HaX W HU3KWE UNU MOMHOE OTCYTCTBUE Pa3BUTUA
B APYruX;

@ nuaupyoLLme no3uumm B passutum BCXKT B SinoHnn,
HOxHol Kopee u Kutae B Asun; ®paruum n Mcna-
Hun — B EBpone;

@ [10CTaTO4HO crnaboe passutie BCXKT B cTpaHax nocT-
COBETCKOr0 NPOCTPAHCTBA.

2. Temnbl pocTa naccaxupoo6opota BCM B 2010-
2014 rr. B MUPOBOM NPOCTPAHCTBE HEOLHOPOAHbI. B 4acT-
HOCTW, 4Pe3BbI4ANHO BbICOKM B KiTae (MATUKPATHBIA pOCT
3a 5 net), OTHOCMTENTbHO BbICOKK B SinoHum, KOxHoi Ko-
pee, TaiBaHe, NpakTU4ecKu ctabusibHbl B0 ®panumn, Mep-
Manuun, Utanuu.

3. B cTpaHax nocTcoBeTCKOro npocTpaHctea BCM Ha-
XOAATCA HA Ha4yalibHOM YPOBHE pa3BuTUsA. YyTb Nyylle
cutyauus B Poccum 1 Y3bekucTaHe, Xyxe Ha YKpauHe
1 B KazaxctaHe. B apyrux cTpaHax 6bisiero GCCP npoek-
Tbl pa3suTus BCXKT 0TCYTCTBYIOT.

4. IKOHOMMYECKM YCMELLHbI Te NPOeKTbl pa3suTis BCM,
KOTOpbIe 06ECrneynBatT CTabuibHO BbICOKNE NAacCaXnpo-
NOTOKU 1 afieKBATHbIN AN (DOPMUPOBAHUA CNpoca Ha ne-
PEBO3KN OTHOCUTESIbHO HU3KUIA YPOBEHb YAEbHbIX 3aTpat
Ha NepeBo3Ky NacCaxmpos.

5. Ha nocTcoBeTCKOM NpPOCTpaHCTBE Hawbonee onTu-
MUCTWUYHO BbITMSAAT nepcnekTuebl passutins BCM B Poc-
cni. @OpMUPOBAHNIO 3TOM TOYKM 3PEHMS CyXKaT (PaKTbl
Hanu4us cTpaterun passutis BCM B cTpaHe u onbIT opra-
Huzauuu BCM Ha mappyte Mocksa — CaHkT-leTep6ypr.
KoHkypeHTHO pa3sutie BCM B Y36ekucTaHe. Ha Ykpaute
1 B KazaxcraHe, K COXaeHuto, NoKa ecTb CIIOXKHOCTY B pas-
BuTMM NPoekToB BCM. IMpurynHOM 3T0r0 ABASKTCS COXHO-
CTW C NMOUCKOM reHepasnbHbIX MHBECTOPOB (B KazaxcTaHe)
11 OTHOCUTESbHO cnabas 3KoHoMUYeckas 6asa ns npoasu-
XeHns npoekToB BCM B Xu3Hb (YkpauHa). UT
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IlenecooOpa3HOCTh YACTOTHOIO PEryJMpoOBaHUA
ACHHXPOHHOI'0 3JIEKTPOIPUBOAA OUYMCTHBIX
COOPYKEHUH KeJIe3HOAOPOKHbBIX CTAHIIUM

Expediency of frequency regulation
of an asynchronous electric drive
for treatment facilities at the railway stations

AHHOTauuA

Ha ocHoBaHMM NpoBeAeHHbIX UCCe[0BaHUA, BKOYAtO-
LWMX aHANN3 YYETHBIX AAHHbIX U KOHTPOJIbHbIX 3aMepoB
napameTpoB paboTbl a3POTEHKA W BEIMYUHbI NOTpe-
615€MOM 3NEKTPOIHEPruK, NOKa3aHa IKOHOMUYECKas
LenecoobpasHOCTb YCTAHOBKM YCTPOICTBA YACTOTHOTO
perynMpoBaHus B aCUHXPOHHbI 3NE€KTPONPUBOL KOM-
MPEeCccoOpOB OYUCTHbLIX COOPYXKEHUN XKeNe3HOLOPOXKHOW
CTaHLMM 33 CHET IKOHOMUM INEKTPOIHEPTUM.

KnioueBble cnoBa: 04nCTHbIE COOPYIKEHUS, a9POTEHK,

KOMMPeccop, aCMHXPOHHbIii ABUraTenb, npeobpa3osa-
TeNb YacTOThl, 3KOHOMUYECKas IPPEKTUBHOCTD.

D0I:10.20291/2311-164X-2019-4-38-42

00N Authors

Abstract

The performed studies have included the data
analysis and control measurements of the parameters
of the aeration tank and the amount of consumed
electricity. These studies showed the economic
feasibility of installing a frequency control device in
an asynchronous electric drive for the compressors of
the treatment facilities of a railway station due

to energy savings.

Keywords: treatment facilities, aeration tank,
compressor, induction motor, frequency converter,
economic efficiency.
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[ns o6ecneyveHns TpebyemMon KOHLEHTPaLMN KCNOopO-
[ B 23pOTEHKe TPpebyeTCs NOCTOAHHAA KOPPEKTUPOBKA Be-
NINYMHBI JaBNeHNS B BO3AYXOBOAE. [1119 3TOr0 Ha 04UCTHbIX
COOPY>XEHUAX XEJIe3HOL0POXHOIA CTaHLMKM N yCTaHOBIIEHb!
[1Ba KOMMPeccopa pasinyHoN MOLLHOCTM U COPOCHbIE BEHTH-
nn ang cépoca u3bbITo4HOro fasneHus. Mpu Heo6xoanMmo-
CTW CHVKEHWSA [aBNEHUs NEePexXoasT Ha KOMMPECCop MeHb-
LUe MOLLHOCTM, OCTanbHOE U30bITOYHOE [ABNIEHIE NOHU-
Xal0T BbIGPOCOM BO3[yXa B OKPYXatOLLiee NPOCTPAHCTBO.

[MpuMeHeHWe yCTPOMCTBA 4aCTOTHOMO PEerynupoBaHus
(Y4P) nossonuT perynuposarb aBieHne B BO3AYX0BOLE
M3MEHEHIEM CKOPOCTY BPaLLLEHNS IBUraTens, a He Tpasen
136bITOYHOTO AABNEHIS COPOCHBIMI BEHTUNAAMIA. 3TO NpUBE-
JeT K CYLLECTBEHHOMY 3HEProcoepeXxxeHunto, No3Tomy npef-
naraemoe TeXHU4eCKOe PeLLeHNe ABNAETCA aKTyallbHbIM.

Hopwmbl Ha cofepXxaHue pacTBOPEHHOro Kucnopona
(He meHee 1,0-2,0 mMr/n B Nt060I1 TOYKE a3POTEHKA) NPEANO-
naratoT 06ecneYeHNe UHTEHCUBHOIO NepemeLLBaHNs UI0BOI
CMECH C LIeNbO NIMKBIALMM ee 3anexen. [1pn KOHLEeHTpaLui
PacTBOPEHHOr0 KNCNOPOLA, NPEeBbILLAILLEA MAKCUMANbHO
HE06X0ANMYH0, CTeNeHb aKTUBHOCTM MUKPOOPraHU3MOB He
YBE/IMYMBAETCA U 04UCTKA He ynyyluaetcs. KoHueHTpaums
KMCOpO/ia 3aBUCUT OT MHOTWX MECTHbIX (DaKTOPOB: 06beMa
CTO4HbIX BOA, CTEMEHN X 3arpsA3HeHUs, TeMneparypsl u ap.

[N Ka4ecTBEHHOM paboTbl a9POTEHKA BEJINYMHA pac-
TBOPEHHOr0 KWUCNOPOJA B BOJE, BbIXOAALLEH N3 a39pPOTeH-
Ka, PEKOMEHJ0BaHA TEXHOMOrNYECKUM NacnopToM 04uUCT-
HbIX COOPYXXEHWI XEene3HoLopoXHo! cTaHuuu N B npege-
nax 2,0-4,0 mr/n.

Ha 04MCTHBIX COOPYXKEHUSX XKEeJIe3HOA0POXHON CTaH-
umm N ycTaHOBMEHbI 1 HaX04ATCA B paboTe crefytoLune
[Ba KOMnpeccopa.

Onwux komnpeccop Tuna 23 Bd-11/1,3 CM2Y3 npousso-
AUTENbHOCTBIO 11,7 M3/MuH (186 1/c), NPpMBOAMMBIN B ABU-
XKEHUE aCUHXPOHHbIM guratenem tuna AP 112 M2 mowy-
HOCTbIO 7,5 KBT, HanpsxkeHnem 380 B, HOMUHANbHBIN TOK
15 A, 060poTbl 2910 06/MuH, cos ¢ = 0,86, k.n.4. 85,5 %.

Bropoii komnpeccop Tuna 12 B®-1,5/1,8 CM2Y3 npouns-
BOANTENBHOCTBIO 1,5 M3/MUH (25 n/c), npuBoLMMbIN B ABY-
)KEHWe aCUHXPOHHbIM Aguratenem tuna AP 100 S 2MPY3
MOLLHOCTbI0 4,0 KBT, HanpsxxeHuem 380 B, HOMUHANbHbIN
T0K 7,9 A, 060poTbl 2850 06/MUH, coS ¢ = 0,88, K.n.A. 87 %.

Ha B034yx0BO/ie YCTAHOBMNEHO TPU COPOCHbIX BEHTUNS:
nepes a3poTeHKOM — AMaMEeTPOM 25 MM, NOC/e a3pOTEHKA
nepeg apnudramm — gUameTpom 25 Mm 1 nocne apaud-
TOB B KOHLIE BO3[lyX0BOAA — AnameTpom 40 Mm.

YcTaHoBKa npeo6pasoBatesieil 4acToTbl B aCUHXPOH-
HbIil ANEKTPONPUBOL KOMIPECCOPOB MO3BOSIUT Perynupo-
BaTb [aB/IEHME B BO3AYX0BOLE MyTeM W3MEHEHUs CKOpo-
CTV BpaLleHus asuratens [3, 4]. 310 no3BoONUT U3bexaTh
6ecnonesHbIx 3aTpar aNeKTPO3IHEPri Ha Co3LaHne 13bbl-
TOYHOrO AaBNieHNS.

Kpome Toro, oTnagaet Heo6Xo4UMOCTb Nepexoa ¢ of-
HOrO KOMNPECccopa Ha Apyrom: LWNPOKWiA AnanasoH perysnu-
POBaHUA CKOPOCTU BpaLLieHWs N03BONSET PaboTarh BCE Bpe-

Opranu3sauua npou3sojacTea (TpaHcnopr)

M$ Ha KoMnpeccope 6orbluen mowHocTn (7,5 KBT) u pery-
NIMPOBATh AaBMeHIe B BO3LYX0BOJE B HEOOXOAMMbIX Npefe-
nax. 370 fjaeT BO3MOXHOCTb TakXe 136exarb CTPECCOBO-
ro COCTOSIHUA MUKPOOPraHU3MOB Mpu pe3koil nojade Kuc-
110p0Ja B MOMEHT BKITHOYEHUSA KOMMPECCopa 1 YBENM4uTh
9 EKTUBHOCTb UX EATENIbHOCTU.

[lnq ykasaHHbIX napamMeTpoB KOMMPeccopa 1 Asurare-
ns (7,5 KBT) Ha cerogHALWHWIA AeHb NPOU3BOJATCA W MO-
ryT 6biTb BbIOPAHLI HECKOJIbKO TUMOB NpeobpasoBartenen
4acTOTbl, 06€CNeYMBAKOLLMX (DYHKLMIO NOAJBPXKKM TPEOY-
emMOoro AasJfieHus. Pacyer 3KOHOMUYECKO 3DEKTUBHO-
CTV NpOBefeM [Nf YaCTOTHOr0 Perynsaropa cpefHein Le-
HoBoli kateropuu: ATV630 7,5kBT 380B 3¢ cTommocTbio
30014 py6., k.n.a. 0,92,

BbINoMHUM pacyeT 3KOHOMWUYECKOW 3DEKTUBHOCTU
yctaHoBku YHP cornacHo [1]. YctaHoska YHP npefnonara-
€T KanuTasnbHble BNOXEHUS, HO 9KOHOMUT 3MEKTPO3HEPTU0
11 N03BONIAET 06ECNeYNTL TPebYeMOe faBneHue.

PaccynTaem 3atpatbl, UMeKOLLME MECTO npu paboTe
OYUCTHbIX COOPYXXEHNI C yKa3aHHbIM YHP. [Tpn 3TOM KOM-
npeccopbl paboTaloT B ONTUMANILHOM PeXume, o6ecneyu-
Basi B BO34yXx0Boe Tpebyemoe AaBneHue.

[na onpefeneHns napameTpos pacyeTa Gbiin NPoOn3-
BEJeHbl 3aMepbl HA KaHANU3ALMOHHbLIX OYUCTHBLIX COOPY-
XKEHUAX XKEeJTIe3HOA0POXHOW CTaHUuK. KOHTPONMpoBanuch
crnefytoLne napameTpbl: paCTBOPEHHbIA KUCNOPOA, BO-
LOPOLHbIA MOKasaTtenb, aBfeHue B BO3LYXOBOAE, a Tak-
XK€ TOKU 1 HanpsXXeHus, NnoJjaBaemMble HA [BUratenb KOM-
npeccopa. MaHoMeTpbl 6bInN YCTAHOBIEHbI B CNEAYIOLLUX
MecTax Bo3ayxoBoaa: 1 — B ra3ofyBHoIi; 2 — BO3/1e ne-
penusa (nocsne 1-ro c6POCHOr0 BEHTUNA U 33ABUKEK MO-
[a4un BO3[yxa B a3p0OTeHK); 3 — BO3/1e OTCTOMHNKA B KOH-
Lie Tpy6onposoaa.

B nepsbii feHb BO3Ayx NOAaBancs KOMMPeccopom
23 B®-11/1,3 CM2V3.

CHayana npu 3aKpbITbIX COPOCHBIX BEHTUNAX ObIIN CHS-
Tbl MOKA3aHUA MAHOMETPOB 1, 2, 3, KOTOPbIe UMENN 3Have-
s 0,5; 0,2 1 0,2 Kre/cm? cooTBETCTBEHHO. [p1 3TOM -
HelHble HanpsxkeHus Upg, Ugc, Uga, NOJABaeMble Ha [1BU-
ratesnb Komnpeccopa, coctasuniu 369 B, 369 B n 373 B co-
OTBETCTBEHHO, a TOKW ha3 asuratens /y, I, I UMenm 3Ha-
yeHna 15,1 A, 11,6 An 13,9 A.

3arem C NOMOLLbI0 COPOCHbIX BEHTUEN Bbl YCTAHOB-
NeH paboynii pexum.

[MokazaHus maHomeTpos 1, 2, 3 cHuaunucs go 0,4; 0,18
1 0,15 krc/cm?. Jnneitnble Hanpskenns Ung, Ugg, Uga CO-
crasunu 369 B, 369 B n 373 B, a Toku ha3 asuratens /,
g, lc— 14,7 A, 13,4 An 13,4 A.

Takum 06pasom, B pe3ynsrare OTKPbITUS COPOCHBIX BEH-
TUNEN 3aMepeHHOe JaBneHne HeMoCcpPeCTBEHHO nepen ap-
nudptamm (MaHomeTp 2) chuaunocs ¢ 0,2 1o 0,18 kre/cm?,
T.6. Ha 10 %, 1 cocTtasuno 90 % OT faBneHus Npu 3aKpbl-
TbIX BEHTUNAX; CPELHEE NUHEeNHOe HanPSXXeHWe 0CTanoch
Heu3meHHbIM 214,07 B; cpeaHUin TOK NPaKTUYeCKM He 13-
menunca: 13,53 n 13,83 A.
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B Havane akcnepuMeHTa 3Ha4yeHWe COAEPXaHUs Kuc-
nopoga (3abop nepef nepenusom) coctasuno 9,95 mr/n
1 NPOJOJIKANO0 HapacTaTh B Te4eHue AHA. Ha BTOpOil AeHb
6b110 NPOU3BEAEHO NEPEKITHYEHNE HA KOMNPECCOP MEHb-
weit mowHoctu 12 B®-1,5/1,8 CM2Y3.

B paboyem pexume 6biu 3apUKCUPOBAHbI CreayHoLLe
3Ha4eHMs NapameTpoB: NoKa3aHWsa MaHOMeTpoB 1, 2, 3 CHu-
aununck 10 0,4; 0,15 1 0,13 kre/cm2. JInHelHble Hanpske-
HUSA Upg, Ugc, Uca cocTaBunun 370 B, 368 B n 372 B, a Toku
(has psurarens /y, Ig, Ic — 4,7 A; 5,1 An 5,2 A.

Takum 06pa3om, B pe3ynbrate nepexona Ha KOMMpec-
COP MEHbLLUE MOLLHOCTY 1 PErynupoBKN COPOCHBIX BEHTU-
neil 3aMepeHHO. [aBneHune nepes apamdgramu (MaHoMeTp 2)
cHuunock ¢ 0,2 4o 0,15 krc/cm, T.e. Ha 25 %, U COCTaBUNO
75 % 0T MakCUManbHOro [asfieHnst Npu 3aKPbITbIX BEHTU-
NAX; CPeLiHEe NUHENHOE HaNPsXKeHNe NPaKTUYECKN He MEHS-
nockb (213,87 B); cpeaHuii Tok cocTasun 5,0 A. KoHUeHTpauus
KMCIIOPOAA CHM3UNach Lo 5,25 Mr/n K Be4epy TPETbEro AHs.

IneKTpryecKas MOLLHOCTb, NoTpebasemas ABuUraTenem
komnpeccopa 12 B®-1,5/1,8 CM2Y3, pasHa [5, 6]:

Piogo = SUq)/q)COS o0,
rne Uy — cpedHee dasHoe Hanpshkeue, Uy, = 213,87 B;
I — CpeAHMIA hasHblii TOK, Iy = 5,0A; cos @ — Ko3dhu-
LMeHT MoLLHOoCTW ABurarens, cos ¢ = 0,88.
Piope = 3-213,87-5,0- 0,88 =2823,12 Br.
Pacxof aneKTpo3Heprum B 4ac COCTaBNAET:
Wiz 8oy = P12 80/1000,
Wi goy = 2823,12/1000 = 2,82 KBT-u.

3J'IeKTpVHeCKaﬂ MOLLHOCTb, nmpeﬁnnemaﬂ nBuratenem
Komnpeccopa 23 B®d-11/1,3 CM2VY3, pasHa:

P23 B = SUq)/q)COS o0,
rne Uy — cpedHee dasHoe Hanpshkeue, Uy, = 214,07 B;
lgy — CpeaHNi thasHblil TOK, Iy, = 13,83A; cos ¢ — K03d-
(puumeHT moLHocTH asurarens, cos ¢ = 0,86.
Py e = 3- 214,07- 13,83- 0,86 = 7640,00 Br.
Pacxop aneKTpo3Heprum B 4ac COCTaBNAET:
Was o 4 = P238e/1000,
W23 Bdy = 7640,00/1000 = 7,64 kBT-v.

Pacxop anekTpoaHeprum 3a rof CoCTaBnser:

Wrop = (280" Wiz y + Moz Wasgo ) - 24,

IZIe 49 g — KONNYECTBO AHeN B rofly pa6otsl 12 BO-1,5/1,8;
N4 o = 90 [HEN; N93 gy — KONUYECTBO JHEN B rogy paboTb!
23 BO-11/1,3; ny3 g = 275 [HEN; 24 — HUCIIO0 4ACOB B [iEHb.

Wion = (90 2,82 + 275 - 7,64) = 56521,93 KBT- u.

CpenHss rofoBast MOLLHOCTb, NOTPe6nsieMas Jurare-
NAMN KOMMNPECCOPOB:

Pepr = Wros -1000/365/24,
Pepr = 56521,93 -1000/365/24 = 6452,28 Br.
3atpatbl Ha 3M1EKTPOIHEPTMIO B rOf;:
Bonr =€ Wrop,
rae ¢ — croumocts 1 kBT-4, ¢ = 2,70 py6.
3anr = 2,70 - 56521,93 = 152609,21 py6.

3Has BENNYNHLI paboymnx AaBNeHuin nepeq apnaudra-
MU, ONPeJieNieHHbIX B Pe3ynbTate 3amMepoB No MaHOMETPY 2,
paccyuTaem CpefHee rofoBOe AABEHUE B NPOLEHTax ot
[aBJIEHUA NPY 3aKPbITbIX BEHTUNAX:

Hep.r = (M280 - H12 80 4 + M3 g Hos pe 4)/369,

rae Hyp go — LONa paboyero AasneHus KoMnpeccopa
12 B®-1,5/1,8 B npoueHTax OT LaBNEHUS NPU 3aKPbITbIX
BEHTUNAX; H1p o = 75 %; Hoz gy — BONA paboyero Lasne-
HUs Komnpeccopa 23 Bd-11/1,3 B npoLeHTax 0T AaBneHns
Npu 3aKPbITbIX BEHTUNSAX; H1pgp = 90 %.

Hep.r = (90- 75 + 275- 90)/365 = 86,3 %.

Pesynbrathl 3aMepoB pacTBOPEHHOr0 KUCIOPOa AalT
CpefHeB3BELLIEHHOE 3HaYeHNe KOHLEHTpaLuyu Kucnopoga
14,8 Mr/n. Y4utbiBas, 4T0 3TOT NOKa3aTeNb PEKOMEH0BaH
B npegenax 2—4 mr/n, B COOTBETCTBUM C TEXHOMOMYECKUM
NacnopToOM OYUCTHbIX COOPYXXEHWIA, NPUHUMAEM, YTO AaB-
NeHNe NOSHKHO ObITb AONOSTHATENbHO CHKEHO Ha 10 %.

Torga ans KayectTBeHHOM paboTbl ad9POTEHKA CpefHee
rof0BOe JaBfieHne B BO34yX0BOAE [LO/MKHO COCTaB/IATH
76,3 % ot MakcumanbHoro (0,4 krc/cm?), T.e. 0,305 Kre/cm?.

113BeCTHO [2], YTO AaBrieHMe, CO34aBaeMOe KOMMpeC-
COPOM, NPONOPLMOHANBHO KBALPaTy 4acTOThbl BPALLEHUS.
Torga OTHOLLIEHKE YacTOThl 114, HEOBXOANUMOI ANs 06ecne-
yeHus Tpebyemoro nasnenus 0,305 Krc/cm?, K YactoTe n,
o6ecneynsaoLLeil aasnexne 0,4 Krc/cm?, onpegensercs:

n/n=\H,/H,

rie H; — Tpe6yemoe aasnenue, H; = 0,305 krc/cm®; H— nas-
nexue B Bo3ayxoBoge 6e3 npumenenns YYP, H = 0,4 krc/cm?.



n,/n=+/0,305/0,4 =0,8732.

B cBOI 04epefib, MOLLHOCTb, pa3BuBaeMas KOMMpec-
COpOM, NPONOPLMOHATbHA Ky6y 4acTOTbl BpalleHus [3, 4].
Torga oTHOLWeHKe moLyHOCTM Komnpeccopa Ny, Heobxo-
OUMOIA ans o6ecrneyveHns TpebyeMoro AaBfieHus, K MOLL-
HocTu N, o6ecrneyuBaioLLeil JaBneHne 6e3 npuMeHeHus
V4P, onpenensercs:

Ny/N = (n4/n)®,
Ny/N = 0,8732° = 0,6658.

IneKTpuYecKas MOLHOCTb P, noTpebnsemas Asurare-
NIeM KOMMPEeCccopa, HAXo4UTCA U3 BbIPAXKEHNS

P = N/(Myomn - T],qa);

a MOLLHOCTb P4, NoTpebnisemas asuratesiem Komnpeccopa
npu obecrneyveHnn Tpebyemoro LasneHus (Nocre ycTaHos-
kn YP), 13 BbIpaxkeHus

Py = Ny/(Mkown * Mge’ nup)v
r€ Myown Nag» Nup — KOIMDULUNEHTbI NONE3HOTO [EiA-
CTBWS COOTBETCTBEHHO KOMMPECCOpa, BUraTens 1 4acToT-
HOro perynaTopa.
Torga anekTpuyeckas MOLHOCTL P4, noTpednsemas
JBuratenem Komnpeccopa npu o6ecneyeHnn Tpedyemoro

fasnenus 0,305 rc/cm? (nocne yctaHoBku 4P), HaxoouT-
€S N3 COOTHOLLEHMNA:

Py = (N4y/N) - Pcp.r/nqpa
rae My — K.N.1. YaCTOTHOTO Perynaropa, nyy, = 0,92, Po,  —
CPEAHAs rofoBas 3neKTpuyeckas MOLLHOCTb, NOTpebnse-
mas fgurarensamu Kkomnpeccopos 6e3 YHP, P = 6452,28 BT.
Py =10,6658 - 6452,28/0,92 = 4669,66 Br.
Pacxop anekTposHepruu 3a rog CoCTaBuT:

Wiogap = Wenr 24- 365,

rae W, 4, — pacxod anekTpu4eckoi IHeprum 3a vac,
W, = 4,67 KBT- u.

Wiopup = 4,67 - 24 - 365 = 40906,18 KBT- u.
3aTpatbl Ha ANeKTPOIHEPrito B ro;
33n.r.up =C- WFOAHDy

Banrup = 2,70 - 40906,18 = 110446,69 py6.

Opranu3sauua npou3sojacTea (TpaHcnopr)

Pa6oTa 04MCTHBIX COOPYXXEHNI1 63 YCTPOICTBA pery-
NINPOBAHUS 4aCTOThI BPALLLEHNS JBUraTenen KOMNPeccopoB
He TpebyeT KanuTanbHbIX 3aTpar.

YcraHoBka YHP npennonaraer cregytoLine Kanutarnb-
Hble BNOXEHNA:

Kﬂp = I—lqp + U-p,"’ LlM,I'I + U-T!

rae L,, — CTOMMOCTb 4acTOTHOrO perynatopa,
L4, =30014,40 py6.; Li; — cTOoNMOCTb AaT4MKa AABNEHUS,
KaK 15 % ot cToumocTu Y4P, L, = 4502,16 py6.; Ly, n —
3aTpatbl HA MOHTXHbIE U MYCKO-HaNaa04Hble paboThl, Kak
10 % ot croumoctu Y4P, L, = 3001,44 py6.; Ll — satparthl
Ha TPAHCMOPTHbIE pacxofbl, Kak 5 % ot ctoumocTn YHP,
L, = 1500,72 py6.

Kyp = 30014,40 + 4502,16 + 3001,44 + 1500,72 =
=39018,72 py6.

AMOpPTN3aLNOHHbIE OTYUCIIEHUS:
A =Kyln,
rae n — npegnonaraembiin cpok cnyx6sl YHP, n =10 ner;
A=39018,72/10 = 3901,87 py6.
[lons KanuTanbHbIX BNOXEHUN, OTHECEHHas K 1 roay:
Kr.qp = (KHp + A)/n,
K:.p = (39018,72 + 3901,87)/10 = 4292,06 pyo.

[0foBble 3aTpathbl NMpW paboTe HACOCHON CTaHUUM 6e3
Y4P paBHbl rof0BbIM 3aTpaTaM Ha 3M1eKTPOSHEPTUI0:

3 = 3,5 = 152609,21 py6.
lonoBble 3aTparbl Npu BHeApeHun YHP, kpome rofiosbIx
3aTpar Ha ANEKTPO3HEPTUI0, COAEPXKAT rOZ0BYIO OO0 Ka-
NUTANTbHbBIX BNOXEHNIA:
3Hp = 33]1.[‘-![) + Kr.up

34p = 110446,69 + 4292,06 = 114738,74 py6.

Onpenennv SKOHOMWO CPEACTB B rof 0T BHeApeHNs Y4P
KaK pa3HOCTb r0J0BbIX 3aTPAT PAaCCMOTPEHHbIX NMPOEKTOB:

9=3-3y,
9 =152609,21 — 114738,74 = 37870,46 py6.
Onpefenum YucTbIn 4OX0S OT BHeApeHns YHP.
OKOHOMMS TEKYLLMX 3aTpaT (3aTpaT Ha ANeKTPo3Hep-

rnio) OT BHeapeHus Y4P:

R= 33n.r - 33nAr.Hp,
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BbINONHEHHbINA pacyeT nokasas, 4To NPOeKT No BHeLpe-

R =152609,21 — 110446,69 = 42162,52 py6.

CpoK OKynaemoCT¥ MHBECTULMA Npu BHeApeHun Y4P

onpeaensaeTca U3 BblpaXeHNA:

T=(Kyp+ AR,

T=(39018,72 + 3901,87)/42162,52 = 1,02 ropa.

HWto YHP ¢ KOMMep4ecKoi TO4KI 3peHus ABnseTc adhdex-
TMBHBIM. HUCTbIA JOXOA 3a BPeMs 3Kcnnyatauun 60Mblue
Hynsa 1 coctasnset 343 Toic. py6neir. YHP nossonser co-
KPaTuTb pacxof aHepruu Ha 15 Tbic. KBT-4 B rof Ha KX A0M
04YMCTHOM COOPYXXEHUU. PACHETHBIA 3KOHOMUYECKINIA 3CDCHEKT
cocTasnset 42,1 Tbic. py6nen B rof Ha OJHO COOPYXXeHue.
CpoK OKynaemoCTh UHBECTULMIA MEHbLUE NPeAnoaraemo-
ro 10-neTtHero cpoka cnyx6sl YHP 1 paseH 1,02 roga. UT
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AHHOTauuA
CTabe—I nocefAlWeHa pa3pa60TKe KOHCTPYKLUUKN nepBoro

4eTbIPEXOCHOro noJjiysaroHa rpy3onogbeMHOCTbIO 60T.

PaCCMOTpeHbI KOHCTPYKLUWNWN 3IEMEHTOB NONYyBAroHa:
KPbIlWKa JIl0Ka n ee 3an0pr||7| MeXaHN3Mm, Xpe6TOBaﬂ
6anka u nonepe4yHblie 6anku paMbl, TOpUEBbLIE ABEPU
1 6OKOBbIE CTEHHI, 6oKoBas LBepb. anIBe,D,eHa Tex-
HU4YeCKasa XapaKTepUCTUKA NONyBaroHa. OTmeyeHsl
HanpasieHnsA PEKOHCTPYKLMU nNoJiyBaroHa.

KnioueBble cnosa: YpansaroH3asog, NoayBaroH, npo-

€KTUPOBAHNE, INIEMEHTbI KOHCTPYKLUU, TEXHUYECKUE
XaAPaAKTEPUCTUKH.

D0I:10.20291/2311-164X-2019-4-43-51

Abstract

The article is devoted to the development of the
design of the first four-axle open wagon with a
carrying capacity of 60 tons. Design of gondola car
elements have been considered: a manhole cover, its
locking mechanism, a spinal beam and frame cross
beams, end doors and side walls, a side door. The
technical characteristic of a gondola car is given. The
areas reconstruction of the gondola car are marked.

Keywords: Uralvagonzavod, gondola, design, structural
elements, technical specifications.
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BeepeHue

B kHure «3pa JlopeHuo. OnbIT ycnewHoi agantaumm
WHOCTPAHHbIX KOHCTPYKLWIA 1 TEXHOMOMNIA TPAHCTIOPTHOO
MalunHocTpoeHus» [1] 3anucaHo: «Anekcen Bacunbesny
(3aBagyy) 6b11 4pE3BbIYANHO CKPOMHBIM Ye/I0BEKOM. TakK
KaK OH 6YKBaJIbHO CTOSN Y UCTOKOB OTZENA [MABHOI0 KOH-
CTPYKTOpA M0 BarOHOCTPOEHWIO YpansaroH3aBoa, OH X0-
POLLO 3HAN UCTOPUID CO3AAHUSA KAXKIOM MO nosysa-
rota. lMepen NATUAECATUNETHUM O6UIEEM OTAENA OH Ha-
nucan CBOW BOCMOMUHAHUSA 006 OTAere, 0 NPOeKTax, co3-
JaHHbIX 3a 50 NeT, 0CyLLECTBU CUCTEMATU3ALNIO BCEX
NpoekToB. Ero BoCnomMuHaHus n 3anucu CyLlecTsoBanm
B PYKONUCHOW (hopme, OAHAKO 6blsin BbIOPOLUEHbI «32 He-
HaJ0OHOCTbO» CIIEfyOLLMM NOKOMEHNEM KOHCTPYKTOPOB.
B onpasfaHue «crefytoLLero noKoneHns KOHCTPYKTOPOB»,
nocne cmepti Anekces Bacunbesmya (25.08.1997) kcepo-
Konuu pykonuceii (puc. 1) 6binm nepefatsl A. B. Cmonbsa-
HUHOBY. Ha NPOTSXKEHUN [NUTENIbHOIO BPEMEHU TEKCT, pU-
CYHKU, CXeMbI, TabsnLbl paclungpoBbiBanmck, 06pabarsl-
B/IMCb W NPeLCTaBNANNUCH B BULE, NPUTOLHOM ANs Ny6nu-
Kauuu. Ha aaHHbIA MOMEHT 06paboTaHHble MaTepuanbl Co-
cTaBnsaT 0Kono 300 cTpaHuL.

Mo npocb6e pykoBoacTBa 000 «YpanbCckoe KOHCTPYK-
TOpcKoe 61opo BaroHocTpoeHus» (YKBB B cocTtase kopno-
paumumn YB3 BxoauT B K «PocTex») 1 ¢ cornacus pefakunm
XXYpHan «/IHHOBALMOHHbIN TPAHCNIOPT» HAYMHAET ny6nnKa-
LM JAHHBIX MaTepuanos.

W3 ucTopuu BaroHoCTpoeHuA

B Hayane 30-x rr. XX Beka B GCCP pa6oTanu cnegyto-
LLine BarOHOCTPOUTENbHbIE 3aBOJbI:

® 3aBop «KpacHoe CopMOBO» BbINyCKan 4eTbIPexoc-
Hble KPbITbIE BaroHbI, ABYXOCHbIE NaTdyopMbl, no-
NyBaroHbl, BaroHbl-CaMoCBasibl, BaroHbl Ans Me-
TaNNypruyecknx 3aBof0B, YyryHOBO3bI, LUMAKOBO-
3bl, TENIOXKM 1 BarOHETKM ANS U3N0XKHML, BaroHbl
NOXaPHbIX N0E3/0B;

©® KunpoBCKUI 3aBOJ — [1BYXOCHbIE Natdopmbl;

©® YepHomopckuid (HUKoNaeBCKuMit) Cya0CTPOUTENbHBIN
3aBOJ, — YETbIPEXOCHBIE LIMCTEPHBI, ABYXOCHbIE KPbl-
Tble BarOHbI, ABYX- 1 YETbIPEXOCHbIE NAAT(OPMBI;

©® bpsAHCKNIA 3aBOS — YETbIPEXOCHbIE LNCTEPHbI, Ye-
TbIPEXOCHbIE KPbITble 1 NAAT(OPMbI, N30TEPMUYE-
CKMe BaroHbl;

Puc. 1. ®paemeHm pykonucu




©® KanuHWHCKMA 3aBOJ — NACCAXUPCKUE BArOHbI,
[BYXOCHbIE NNaTghopmbl;

® [lHenpoA3epXUHCKIIA 3aBOA UMEHN ra3eThbl «[1paB-
[a» — [1BYXOCHbIE NNathopmbl, ABYX- U YETbIPeX-
OCHble BaroHbI-xoMnmnepbl Ang Kokca. B nocnepyto-
wwem (¢ 1936 r.) 661110 0CBOEHO NPOM3BOACTBO Ye-
TbIPEXOCHbIX MOJTyBArOHOB, YEThIPEXOCHBIX JyMIKa-
OB (BaroHbI-camocBsanbl), NonyBaroHoOB 19 nepe-
BO3KU OUTYMQ,;

©® KpIOKOBCKUI 3aBOJ BbIMyCKan BYXOCHbIE KPbITble
BaroHbl M NNATqOPMbl, YETbIPEXOCHBIE MOYBArOHbI.

Kpome 3Tix 3aBOJ0B BaroHbl BbIMYCKANUCh HA MaLLK-
HOCTPOMTENbHbIX 3aBodax: MbITULMHCKOM, TyLLNHCKOM,
xopckom, Kambapckom, Mogonsckom, JHenposckom, OT-
poXXCcKoM, CBepAIOBCKOM, KaHaLCKOM 1 ApyriX.

HecmoTps Ha, ka3anock 6bl, 60/bLLOE YUC0 Npeanpu-
ATUNA, BbINYCKABLUMX FPY30BbI€ BArOHbl, UX KOJIMYECTBO HE
YI0BMETBOPAN0 NOTPEOHOCTEN Pa3BUBAIOLLETOCS XKENE3HO-
JopoxHoro Tpaxcnopra. MposefeHHbIe B 1930 r. nofcyets!
nokasanu, 4To [eiCTBYIOLLE BArOHOCTPOUTESbHbIE 3aBO-
Obl JaXe nochne NofHON UX PEKOHCTPYKLMN 6blnn HE B CO-
CTOSAHUM YOOBJIETBOPUTL NOTPEBHOCTY B XKENe3HOLOPOX-
HbIX NepeBo3kax. PasBuTue TpaHcnopTta 06ecneymBanoch
BO3pacTatoLLuMm NOTPe6HOCTAMM JOOLIBAIOLLEN 1 Nepepa-
6aTbIBAIOLLEN NPOMBILLNIEHHOCTK,  TAKXe NOTPEBHOCTAMN
o6ecne4eHns 060pOHOCNOCOBHOCTY CTPAHBI.

B 1926 r. locynapCTBeHHbIA UHCTUTYT NPOEKTUPOBAHNA
MeTannypruyeckux 3asofos (Mmnpomes) NpucTynun K cos-
JaHuI0 NpoekTa YpansCkoro BaroHOCTPOUTENbHOrO 3aB0AA.
Ha ctaguu npoekTMpoBaHus npou3BoaUTENIbHOCTb 3aBOAA
coctasnsnia 5000 BaroHoB B rof. TpeTuii BapuaHT npemyc-
marpusan Bbinyck 12320 saroHos. B mae 1931 r. cozpana
JVPEeKLUMs BaroHOCTPOUTESIbHOro 3aBoAa U B HuxHuin Ta-
TN MPUOBLIN Ha4aNbHUK CTPOUTENbCTBA — JUPEKTOp 3a-
Bofa B. A. BropbiruH. NpoekTHoe 3agaHue 1934 r. npeayc-
matpusano Bbinyck 30400 roHgon (nonysaroHos), 15120
KpbITbiX 1 15120 nnardpopm. Mo criosam AupekTopa 3aso-
na B.A. BropbirnHa, Becb KoM61UHaT 1 ero 060pynoBaHme
ObIN1 3aNPOEKTUPOBAHBI N0 AMEPUKAHCKAM TUNAM 1 06pas-
uam, Bbinyckaswmm o1 70 go 100 BaroHoB B OfIHY CMEHY.

Opranu3sauua npou3sojacTea (TpaHcnopr)

5 Hoa6ps 1935 r. B 3KCNEepUMEHTaNnbHOM Liexe 6bin Co-
6paH nepBbIii BaroH YpanearoH3asoga. B TeyeHue 6 Hos-
6ps 66110 U3roTOBMEHO eLle ABa BaroHa. B 1940 roay 3a-
BOZ AOCTUT NPOEKTHOM MOLLHOCTU, a 8 ceHTa6ps 1950 ro-
[ C KOHBerepa COLLen CTOThICAYHbIA BArOH.

[MpoeKTOM CTpOUTENbCTBA 3aBOSA HEe MpefycMaTpusa-
N10Cb CO3/1aH1e KOHCTPYKTOPCKOrO NOAPa3AeneHuns u MoLL-
HOW 3KCMepUMeHTanbHOM 6a3bl. [TPOEKTUPOBLLMKN CYUTa-
1, YT0 MOCKOBCKOE LleHTpanbHoe BaroHoNpoekTHoe 610po
(LIBMB) crnoco6Ho 06ecrneynTs BCe 3aBOLbI CTPaHbI rOTO-
BbIMU NMPOEKTaMU (CYLLECTBYHOLLIME 3aBOAbI HE MMENU KOH-
CTPYKTOPCKMX 6t0p0). 3amMecTuTeSNb MaBHOr0 MHXEHepa
[0.H. JlopeHuo nonaras, 410 KOHCTPYKTOPbI, OTOPBAHHbIE
0T NPOU3BOLCTBEHHOMN 6asbl, He MOTYT CO3[aBaTh TEXHO-
NOrnYecKne NPoeKThbl, NPUroLHbIe AN MACCOBOr0 NPous-
BoacTBa. G pyroii CTOPOHbI, 3aBOA GecnomoLLeH 6e3 no-
BCELIHEBHO KOHCTPYKTOPCKOW NOAJEPXKKU.

B Hayane 1935 r. Ha 3aBoje ObIN CO3JaH IKCNEPUMEH-
TaJIbHbIN LeX, a B Mae 3TOr0 XXe rofa Haqan paboTty KoH-
CTPYKTOpCKWIA 0TAen Bo rnase ¢ [.H. JlopeHuo. [IByxnet-
HAs paboTa Kb no oTpaboTKe TexHOMorun c60pKmM 1 ceap-
K1 roHAon 6bina cTonb 3 dEKTUBHOM, 4TO NOCHe NNKBN-
naunu B 1937 1. LUBIB K KOHCTPYKTOPCKOMY 6t0p0 NnepeLu-
NN BCE (PYHKLMN MO KOHCTPYMPOBAHUIO FPY30BbIX BArOHOB.

Ha crnegytoLLmin rog KOHCTPYKTOPCKoe 61opo Nnosy4usio
NaKeT 3aKa30B, BK/HO4aBLLUIA NepepaboTKy NpoeKTa roHmo-
MNbl FPY30M04bEMHOCTBI0 60 T ¢ MeTannn4ecKon 06LUNBKON
13 HU3KONErnpoBaHHbIX CTaneil, MPOeKT Nnaropmbl rpy-
30M0AbEMHOCTLI0 16,5 T Konien 750 MM, 1BYXOCHOI NNUTON
TOBApPHOM TENEXKMN 1 Apyrine 06beKTbI.

3anoXeHHble B 3TU rofbl OCHOBbLI MPOEKTNPOBAHMS
KOHCTPYKLIMIA BaroHOB MO3BONUNN YparibCKOMY KOHCTPYK-
TOpcKoMy 6t0po BaroHocTpoeHus (YKBEB) fo cepefuiHbl
90-x rr. XX BeKa 0CTaBathCH €AUHCTBEHHbIM Pa3paboT-
YNKOM (KanbkKofepxarenem) no Ky3osam BarOHOB, XO[0-
BbIM 4acTaM (TENeXkKn 2-, 3- 1 4-0CHbIE) 1 aBTOCLENHO-
My 060pYA0BaHUI.

B Ta6bn. 1 npuBefeHbl KpaTKue XpOHONOrM4ecKue co-
ObITVS NEPBOro NATUAECATUNETUS YpanBaroH3aBoaa u KoH-
CTPYKTOPCKOro 610po.

Tabnuua 1

KpaTkaa xpoHonorus co6bITui

Mai 1931 r. Hayano cTponTenbcTBa 3aBoja

Main 1935 .

Co3/aH KOHCTPYKTOPCKIAW OTAEN M0 BArOHOCTPOEHMIO. [MaBHbIM KOHCTPYKTOPOM HasHadeH [1. H. JlopeHLio

19 mons 1936 r.

MoctanosneHnem LIIKa CCCP YpansaroH3asogy npucBoeHo nms @.3. [13epXXuHCKoro

11 okT6ps 1936 .

C KoHBeliepa BaroHOC60POYHOM0 KOPMyCa COLLAN NepBble 60NbLIErPY3HbIE MONYBArOHbI.
YpansaroH3aso[ BOLLEN B CTPOl AENCTBYHOLLNX

CeHTa6pb 1941 T. 35,4 ThiC. BaroHoOB.

CobpaHbl nocnegHue 22 paroHa. G Ha4ana roga cobpaHo 11,1 Thic. BaroHoB, a BCEr0 BbiMyLLEHO

MpUHATO peLLeHne NPaBUTENbCTBA 06 9BaKyaLMu KOHCTPYKTOPCKOrO OTAENa No BaroHOCTPOEHUIO Ha AnTaii
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[ekabpb 1941 r.

OkoHyaHue Ta61. 1

Ha 6a3e YB3 nmenu [13epXXMHCKOro, XapbKOBCKOro 3aBofia UMeHN KOMUHTEPHA 1 9BaKyMPOBAHHbIX
npou3BoAcTB ropoaoB Mocksbl, bexuubl, CTanuHrpaga u ip. Havyan ceo paboTy YpanbCKiii TaHKOBbINA
3aBof Ne 183 umeHn KomnHTepHa

KOHCTPYKTOPCKUIA 0TAEN N0 BarOHOCTPOEHUIO NPUCTYNIM K pa3paboTKe HOBbIX TUMOB rPY30BbIX BarOHOB

1943 .

QNS NOCNEBOEHHOTO NPOU3BOACTBA

KOHCTPYKTOPCKMIA 0TAEN BO3BPATUNCS HA 3aBOA. Hayan chyHKLMOHNPOBATh OTAEN [NaBHOr0 KOHCTPYKTOpa
[ekabpb 1945 T. Ha YpansaroH3aBoje 1 6bin onpefeneH Kak rofioBHON KOHCTPYKTOPCKMIA OTAEN 0Tpacni no nosyBaroHam,

TenexkKam 1 aBToCcLenke

4 aBrycta 1947r.

Hadaro npon3BoacTB0 60-TOHHOTO NOMyBaroHa

MoCTPOEH 1 MCMbITAH OMbITHBIA 06pa3eLl, LeIbHOMETNIMYeCKOro nosysaroHa

Hosbpb 1947 1. N

C NPUMEHEHNEM HU3KONErnpoBaHHbIX CTanel
[ekabpb 1947 . MpekpallieHo Npon3BOACTBO Nnatdopm. Beero narotosneHo 29870 nnatcopm
WoHb 1948 1. Ha4aTo KOHBENepHOe N3roTOBNEHNE KPbITbIX BAarOHOB rPy30M0AbeMHOCTbI0 50 TOHH

8 ceHTa6ps 1950 r.

C koHBeitepa cowen 100000-i BaroH

12 aHBapsa 1959 r.

C koHBeitepa cowen 200000-i BaroH

11 okT6ps 1961 .

25 net YB3. 3aBop BbinycTun 241798 BaroHoB

1961 r.

PaspaboTaH 1 BHeApeH B Npon3BOACTBO (B 1964 r.) 125-TOHHbIA BOCbMUOCHBIN NOJTyBaroH
C POSIMKOBBLIMU NOALIUMHUKAMU. [TepBble ABA OMbITHbIX NOlyBarOHa N3roTOBNEHbI
B nopapok XXII cbeany KINCC

12 ceHTa6ps
1963 .

MocTaHoBneHnem Coseta Munuctpos PCOCP yTBepXAeHO HAMMEHOBaHNE
«YpanbCKuMin BaroHOCTPONTENbHBbIV 3aBof UM. O. 3. [13epXXMHCKOr0»

17 nekabpsa 1970 r.

MpucBoeH FocyaapCTBEHHbIN 3HAK Ka4ecTBa TPEXoCHOM Tenexke YB3-11A ansa oymnkapos u ABYXOCHOW
TENeXKe Ans YyryHoBo30B. 3TO NepPBbIi MOYETHBIA NATUYTONbHUK TarnnbCKOW NPOAYKLAN

20 mas 1971 r.

C koHBeiiepa cowuen 400000-i BaroH

5asrycta 1971 .

C KoHBeiiepa coLLen NepBblil LieIbHOMETaNIN4YeCKIiA YeTbIPEXOCHbIV MONYBaroH rpy30noAbeMHOCTbIO 63 T

1972 r.

[MaBHbIM KOHCTPYKTOPOM Ha3Ha4eH [1ByxrnaBoB Bayecnas AnekcaHapoBuy

1973 1.

HayaTo 0cBOEHME CEpUItHOTO NPOU3BOACTBA YEThIPEXOCHOIO LIBNbHOMETANIMYECKOro NoyBaroHa,
paspabotaHHoro OTK YB3

13 aHBapsa 1975 .

Mp1CBOEH 3HaK Ka4yeCcTBa YETbIPEXOCHOMY LieSIbHOMETaNINYeCKOMY NOnyBaroHy
rpy30nogLemMHocTbio 63 T Mogenm 12-532

27 mas 1976 r.

BbinyieH 500000-i# BaroH

9 noHa 1976 .

MonyyeHo cBMaeTenbCcTBO 3553368 Ha HOBLIA TOBAPHbIN 3HAK Npoaykumun YB3

1 anpens 1979r.

3aB0f1 NONHOCTbLIO NEPELLEN Ha BbIMYCK LieNIbHOMETannyYeckux nonysaroHoB mogenu 12-532
(nonysaroH mogenu 12-515 CHAT ¢ Npon3BOLCTBA)

BriepBble B UCTOPUN OTEYECTBEHHOIO BarOHOCTPOEHUS BHELPEH MANIAPHO-CAATO4HbI KOMMEKC

[ekabpb 1984 r. ;
C OKPacKom nonyBaroHOB B 9NEKTPOCTaTMYECKOM None
3anyLLeHbl B 3KCMyaTaLnto KOMMIEKCHO-MeXaHN3POBaHHbIE NOTOYHO-KOHBENEPHbIE TUHUM
COOPKM 1 CBAPKM NOJTyBaroHa ¢ rnyxoii Topuesoii cteHon moaenn 12-119, TaHHbI
26 aBrycra 1985 . p P Y Y puesow cTeHon mofie 9, pagpaboTaHHbIe

B COAPYXecTBe ¢ KneBCKMM MHCTUTYTOM 3nekTpocBapku um. E. 0. MaTona. 3a 1985 .
chenaHo 658 nonysaroHos mogenu 12-119
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Puc. 2. YembipexocHblii nosysazoH 2py30no0beMHOCmbio 60 m

K pa3paboTke 1 NpoOM3BOLCTBY Obli NPUHAT CO3LAHHbIN
LleHTpanbHbIM BaroHHbIM npoekTHbIM 610po (LIBKB) 60m1b-
LUErpy3HbIii CBAPHOI KOHCTPYKLIMM MOJTYBAroH rpy30nofb-
eMHOCTbI0 60 T Ha Tenexkax Tuna «[lanmong» (puc. 2).

Kapkac 60KOBOW CTeHbl NpeAcTaBnsn co60M Packoc-
HO-CTOEYHYI0 (pepmy. [locepesnHe KaX ol CTeHbI B NOny-
BaroHax nocTponkn 3aBoja pa3meLlianach [jBycTeopyaras
[Bepb, NOJBELLEHHAS HA NETNAX K BEPHbIM CTOMKaM dhep-
Mbl. BOKOBbIE [BEpK OTKPbIBAIMCH HAPYXY. 3anupanmchb
OHM C NOMOLLLbIO Pa3pes3HbIX LThIPei, BXOAUBLUNX B THE3-
[1a Ha BEPXHEN W HIKHEN 06Bs3Kax dyepMbl NOL AENCTBU-
€M OLIHOMN 06LLei PYKOATKN.

TopLioBble CTEHbI UMENN YITI0BbIE CTONKN C YCUNNBAKD-
LLMMU KOHTPEhOpCcamu (MepemMeHHOro M0 BbICOTE CE4EeHNS),
BbIMNOJIHEHHbIMU U3 JIUCTOB M pebep XecTkocTn. K atum
CTOMKaM Obli NOJBELLEHBI HA METNAX [ABYCTBOPYATbIE ABE-
pu, OTKPbIBABLUNECA BHYTPb BaroHa. TopLLOBbIe [IBEpY UMe-
NN BEPXHWUIA 1 HWKHWIA 3anopbl. O6LUMBKa ABEpei — fe-
peBsiHHAA, TONLLMHON 40 MM. BOKOBbIE CTEHbI TAKXe ObIN
06LUNTLI AOCKAMU TONLLWMHOK 40 MM B HUXXHEN NOJSOBUHE
1 35 MM — B BEPXHEil.

[Ton coctosin 13 14 KpblLLEK JIHOKOB, U3rOTOBNEHHbIX U3
NINCTOBOM CTaNM TONLLUMHON 6 MM. XKeCTKOCTb KPbILLKK [0-
cTuranacb NpuBapKoil pedep, a B NOCEAYHOLLNX KOHCTPYK-
UMAX — BbILUTAMMNOBKON roppoB. K KpblLLKe npruBapusa-
N, @ BNOCNEACTBUM NPUKNENbIBANIA NETNN, C MOMOLLbIO KO-
TOPbIX OHA LWAPHMPHO NPUCOEANHANACH K XpebToBOW 6an-
Ke pambl Ky30Ba. Ha npoTu1BOMNOIOXKHOW CTOPOHE KPbILLKN
pasMeLLannuchb 3anopHble YronbHUKK, KOTOPbIE 3aKuAKamm
YOEPXKMBANN KPbILLKY B 3aKPbITOM COCTOSIHUW. B OTKPbITOM
MOJIOXKEHUMN KPbILLKW NMOKOB ONUPanich Ha ynopsl, UMeB-
LUMECH Ha NonepeyHbIX B6ankax pambl Ky30Ba. Yron Hakno-
Ha OTKPbITbIX KPbILLIEK, PACMONOXEHHbLIX MEXIY TeNexka-
MU, cocTaBnsan 32°, a Haj Tenexkamm — 26°.

Pama ky3oBa cBapHas, COCTOsNa U3 Xpe6TOBOM, [BYX
OyepHbIX, OBYX LUKBOPHEBbIX U YETbIPEX NPOMEXYTOY-
HbIX NONePeYHbIX 6aN0K. banku umenu He6oMbLUYIO LNPU-
HY BEPXHUX MOJIOK, 4TO CNOCO6CTBOBANO 6OJEE NOMHON Bbl-
TPY3Ke CbiMy4Mx rpy30B MOCIe OTKPbITUS JTHOKOB.

Xpe6ToBas 6arnka, U3roToBIEHHAs U3 [IBYX BEPTUKANb-
HbIX METannN4ecknx nucTos ceveHnem 290x10 mm, apmu-

POBaHHbIX CHU3Y yronbHUKamu 130x90x12 MM 1 nepekpbl-
TbIX CBEPXY N30rHYTOW HAKNAAKO! TONLWUHON 8 MM 1 TaB-
pOM 75x75%8 MM. [py30M0AbEMHOCTb NOJTyBaroHa CocTas-
nana 60 T, Tapa 22,0-22,6 7.

KOHCTpYKUMS YEeTbIPEXOCHOrO NONyBaroHa
rpysonoabemMHocTbo 60 T 1936 r.

[MonysaroH UMeeT MeTanIM4ecKe CBapHble pamy, 60-
KOBble CTEHbI (pepmbl), TOPLEBbIE ABEPU, OOKOBLIE BEPK
11 CBAPHbIE KPbILLIKI MIOKOB.

0O6wwnBa 6OKOBbIX CTEH, TOPLIEBbIX 1 OOKOBbIX ABE-
peil — [epeBsiHHasA. B HUXHEN 4acTu JOCKM 06LUNBLI Ce-
yeHnem 40x110 mm, a B BepxHeit Yactn 35x110 mm. Kpe-
NyIeHNe JOCOK K METANNIMYeCKOMY Kapkacy npou3BoguTcs
6ontamu guametpom 1/2 fgrorima.

B nony Barona umerotcs 14 pa3rpy304HbIx nokoB. JTio-
K 32KPbIBAIOTCA KPbILLKAMU, KOTOPbIE B 3aKPbITOM COCTO-
IHAN 06pa3ytoT non BaroHa. CpefHnX Kpbiwek 10 WTyK n 4
HALTENeXEeYHbIX KPbILKWU. HaaTenexeyHas KpblLika JoKa
OT/IMYAETCS OT CPeHEi TeM, YTO KPOHLLTEeAH 3aKUAKM Y Hee
AnuuHee Ha 200 MM, YeM y cpefiHeil, Ha BbICOTY BbICTYNa-
HUS BEPTUKANIbHOTO NICTA HIKE nosica hepmbl.

KpblLuka ntoka coctouTt (4ept. C-670) u3 nucta 7 Tonwm-
HOW 6 MM, NepeSHero yrosbHuka 2 pasmepom 75x75x10 M,
[BYX BOKOBbIX YroNIbHUKOB 75%x75x10 MM, ABYX KPOHLUTEN-
HOB [/191 3aLeNIEHNS 33 HUX 3aKULKMN 1 YOEPXKaHUS KPbILLKK
0K B 3aKPbITOM MOMOXEHUM U3 YrofKa 79x79x12 MM, Tpex
NpUBAPHbIX NeTeNb 3 TONLWMHOK 20 MM, LIBYX [IMHHBIX YCU-
nuBaKOLLKMX pebep TONLLMHON 8 MM B MECTax KPOHLUTENHOB
3aKUIKK; [BYX NPOMEXYTO4HbIX KOPOTKUX pe6ep (puc. 3).
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Puc. 3. Kpbiwka nwoka
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KpOHLUTEMHbI YCUNEHbI B 3a[1eNKe
KOCbIHKOU TOMLLMHON 8 MM; Y CPEAHMX
JOKOB KOCBIHKOI 1 packocom 8x80 mMm.
[Metnu NntoKa n KPOHLUTENHBI — Mpu-
BapHble.

3anopHbIii MexaHu3m COCTONT U3
3aKNIOKM TONLLMHOK 25 MM, CeKkTopa
TONLIMHOA 22 MM. 3aKnaka n CeKTop
Haxo4ATCca MeXay CKOOOW 3aKuiKu
U HKHAM NOSICOM (pepMmbl; KpensT-
CA: 3aK1aKa 6onTom 7/8, ckoba u cek-
TOop — 6oniTom 5/8 atonma. [ns Bo3-
MOXHOCTM BPALLLEHNA CEKTOPA MeXay
CTEHKOI HKHEro nosica pepMmbl 1 CKO-
601 3aKUAKM BCTABNAETCA pacnopHas
BTYJIKA 3 YCWUIIEHHOI TPY6bI 3/4 aroit-
Ma, Ha KOTOPYIO 1 HaZleBaeTCs CEKTOp.

3aKunaKa yaepKusaeT 3y6oM KpbILu-
Ky Nt0Ka B 3aKPbITOM MONOXEHUU,
a CEKTOP NPefoXPaHseT 0T CaMOOTKpbI-
BaHWA. Ha cekTope npuBapeH nane.

Pama nonysarowa cocTout u3
Xpe6ToBON Ganku, ABYX NepegHux
1 BYX LLKBOPHEBbIX 610K, BYX NPO-
MEXYTO4HbIX U ABYX CPEfHUX 6anoK.

Puc. 4. Xpebmosas 6anka

Xpe6ToBas 6anka. [1o ceyeHuio co-
CTaBHan U3 6 311EMEHTOB, CBAPEHHbIX
MeXzy co60il 3NeKTPOLyroBOM CBap-
KoM (puc. 4). banka coctout n3 aByx
yronbHukoB 7 130x90x12 mm, aByx
BEPTUKANbHbIX NIUCTOB 2 CEYEHMEM
10x290 MM, Haknazkm 3 (KopbITo) TON-
LMHON 8 MM, TaBpuKa 75x75x8 mMm.
YrofibHUKK 1 TaBpUK MO IUHE He UMe-
t0T CTbIKOB. BepTuKanbHbIA NUCT M0
JJIMHE XpebTOoBOM 6Ganku nmeeT [Ba
CTbIKA (T.€. M3 TPex YacTein), Haknag-
Ka (KOpbITO) MO A/IMHE UMEET TPU CTbl-
Ka. PaccTosHue mexay cTeHkamu (nu-
cramu) xpe6T1oBON 6arnku 327 mm. Bep-

TUKAITbHbIE NIUCTbI COEANHEHbI 8 ana-
(bparmamu, pacronoXxeHHbIMU B Me-
CTax MonepeyvHbIX 6anoK pambl: Mo
OZHOW Y CPESHUX U NPOMEXYTOYHbIX
6anok 1 no [ige y LIKBOPHEBbIX 6AOK.

Mo koHUam Xpe6TOBOM Bankm 1me-
tOTCS PErynupytoLLme YronbHUKKU 1 KO-
CbIHKM ANs COEANHEHNS C BYhepHbIM
6pycom. Ha Kaxaom KoHLe Xpe6ToBOM
Ganku yCTaHOBJIEHO NO [Ba NepeaHuX
W 4BA 3aJHWX KPOHLUTENHA (YronbHu-
Ka) aBTOCLIENKu.

[nsa KpenneHus KpbILLIEK JIOKOB
Nno [/IMHe XpebToBOi 6anku npusape-
Hbl 84 [iepXXaBKM NETESb KPbILLIKU Mio-
Ka 13 nucTa TonnHon 12 Mm. B me-
CTax LUKBOPHEBbIX 610K npuBapeHsbl 4
yrosnibHuka 100x100x12 mm nop noa-
natHuk. G 1937 r. cBapka 3anemeHTOB
Xpe6ToBON 6anku No ANHe Npepsbl-
Buctas. 1o KoHuam xpe6ToBOM 6anku
BHYTPW YCTAHOBMEHbI HA 3aKnenkax 8
YrOfIbHUKOB ABTOCLIENKU (4 nepesHux
n 4 3afHNX).

bydepHblit 6pyc (nepeaHss 6an-
Ka) (puc. 5) cocTouT M3 11060BOT0 JN-
cta 3 TonwuHoi 10 MM, BEpXHEro nu-
cta 4 paamepom 10x340 MM 1 HVXKHErO
nuncra 2 pasmepom 10x280 mm. Hux-
HWiA TINCT YCWUAEH ABYMS YTONIbHUKAMN
1 paamepom 100x75x10 mm. B mecTe
BbIPE3a HIKHEro NNCTA MOJ XOMYT aB-
TOCLIENKU YCTAHOBJIEH YCUNMBALLMA
yrosibHuK 100x75x10 mm.

[,
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Puc. 5. bygpepHbiii 6pyc

B mectax nnanok nog 6ydhepHbiii
CTaKaH yCTaHoBJeHbl 4 pebpa TonLm-
Hoi 10 MM, No Ba pebpa nof Kaxaon
nnaxkoi. Mnaxku nog 6ydepHbiii cTa-
KaH umetoT pa3mep 25x350x280 Mm.

B cpefHeli 4acTu ycTaHoBNEHa pO3eT-
Ka aBTOCLIENKW Ha 6 3aknenkax gua-
METPOM 22 MM.

Ha HvxHem nucTe nepeaHei 6anku
YCTaHOB/EHbI [1Ba YNOPa JH0KA, CBAPEH-
HbIX 13 4 fieTanein Kaxablid. Ynopbl npu-
BapUBALOTCA K HXKHEMY NUCTY 11 pedpy.
o KoHUam No60oBOro NMcTa npuBape-
Hbl ABa yrofibHuka 80x55x10 Mm ans
coefuHeHuUs nepefHein 6anku ¢ dep-
MOVl — C ee BepTUKalibHbIM IUCTOM.

o BepxHemy NUCTY nepeaHeit 6an-
K1 YCTAHOBINEH NOPOr 5 NO6OBbIX ABE-
peit (cedeHunem 8x80 MM), YCUNEHHBIN
8 pebpamu. CBapKa rnaBHbIX 31eMeH-
TOB N0 AJ1MHEe — MpepbIBUCTas.

s

Puc. 6. llikgopHesas 6anka

LliksopHeBas 6anka (puc. 6) co-
CTOMT 13 BEPXHEro nucta 12x270 mw;
HKHero nucta 12x300 mm B cepe-
AuHe U wiupuHoi 100 MM NO KOHLAM;
[IBYX BEPTUKAsbHBIX IUCTOB TONLLMHON
10 mM. BepTukasbHble NINCTbI COEaN-
HAKOTCA C XpeO6TOBO 6ankom Haknag-
Kamu TonwmHoin 10 Mm. BepxHuii nuct
COELMHSAETCA C HUXHUM NosicoM doep-
Mbl TPEMS NPSMOYrONbHbIMU HaKNaKa-
M. HWKHUIA NINCT Ha KOHLAx umeet 12
LUNLLIEYEK C KAX[0I CTOPOHbI Ans fyy-
LLEro cLenneHns ¢ AoMKpaTom. CKoMb-
3YHbl LUTAMMOBAHHbIE, K HIM NpKBape-
Hbl YNIOPbI JItOKa. Haa KaxxabIM CKOJlb-
3yHOM N0 4 pebpa »ecTKoCTH, ycTa-
HaB/IMBAEMble BEPTUKANbHO.

o 1937 r. naTHUKKU NpuBapHbIe.
C 1937 r. NSTHUKM YCUNEHHBIE, BLICOTOM
110 MM, 06N1erveHHbIe, NPUKPENAT-
A1 K LUKBOPHEBOW 6asike Ha 3aKIenku.
[ns cmaskn naTHUKa cOOKY yCTaHaB-
NNBAETCSA MAC/IEHKA 11 MaconpoBo/.
CBapka rnaBHbIX 31EMEHTOB N0 AnN-
He — npepbiBucTas. CBapKa HMKHEr0
NINCTA C BEPTUKAbHbIM — CMOLLHas.



[naHka, noaaepXxunsaoLLaa prk-
LIMOHHBIN annapar aBTocLenku (puc. 7):
pasmepbl 20x300x527, 6e3 Hanpasss-
fOLLMX XOMYTOB.
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Puc. 7

Monepeynble 6anku pamel (cpea-
HAA U NPOMEeXyTo4Has) (puc. 8) co-
CTOAT 3 BEPXHEro nucTa 3 pasmepom
10x160 MM; HKHEro nucra B pamno-
He xpe6ToBom 6ankn 10x160 Mm; ABYX
YrofibHUKOB 7 paamepom 50x50x6 MM,
ABNAOLLNXCSA NPOAOSIKEHNEM HIDKHErO
NnCTa; ABYX HAKIALOK TOMLLMHON 8 MM,
COEAMHSIOLLNX HMKHUIA JTUCT C Yrofib-
HUKamu. BepTukanbHble NUCTbI 2 cpes-
HWX 6anoK ANIMHHEe BEPTUKATbHbIX Nn-
CTOB NPOMEXYTOYHbIX 610K Ha 35 MM,
TaK Kak CpefiHue CToiKn 60KOBOW CTe-
Hbl 13 3eTa Ne 10.

Puc. 8. llonepeyHas 6anka pams!

Ha BepTUKANTbHbINA NIUCT U HUKHWIA
YrONbHNK YCTaHABMBAKOTCA YNopsbI
noka. Co CTOPOHbI LWKBOPHEBbLIX 6a-
NIOK — KOPOTKUMU cKo6amm, co CTo-
POHbI CPeAHNX 6aN0K — ASIMHHBIMN
ckob6amu 13 nucTa TONWMHON 12 Mm.
Ha cpegHux 6ankax ycTaHaBiMBatoT-
CS OJWHAKOBbIE YNOPbI C AMNHHBIMY
ckobamu.

Ynopb! cBapHble (puc. 9) cocro-
AT U3 [BYX CKOG-YNOPOB U YeTbIpex
pebep. Ynopbl Jll0Ka npuMBapuBaoTcs
K nonepeyHbiM 6ankam CnyioWwHbIM
wBoM. CBapKa rnaBHbIX 3NIEMEHTOB M0-
nepeyHbIX 6aNoK, BEPTUKANbHBIX K-
CTOB C BEPXHUMU W HUKHUMU NNCTa-
MU — NpepbIBUCTaS.

[ns nepekoYeHns pexxumoB Top-
MOXEHUS C rPy30BOr0 Ha NMOPOXXHWUIA
1 HA060POT Ha pame BaroHa yCTaHOB-
neH npueof. MpuBoL PEXMMHOrO0 ne-
peknoyartens Bo3ayxopacnpeaenu-
Tens COCTOUT U3 [BYX MOANATHUKOB,
[BYX BaJiOB, [1BYX 3y64aTbIX CEKTO-
POB, NOBOAKA, NanbLeB U ApYrux Mes-
Kux fieTanen.

Puc. 9. Ynopsi caapHsie

Topuesas fBepb COCTOUT M3 BEPX-
Hell 06B5A3KM — wweensep 120x55x
x5,5 MM; HUXHell 06BA3KN — yro-
nok 100x75x10 Mm; 60K0BOI 06BA3-
KN (CTONKW) — YronoK 75x75x8 MM
C 36HKOBAHHbIMW OTBEPCTUAMM [NA
KpenmneHnus 06LUNBbI; CTOEK CPeHUX
1 BHYTpeHHUX — 3eT 100x75%6,5 MMm.
[lns HaBecKu fBepeli cryar Tpu net-
nn u3 yronka 90x90x12 MM 1 naTHUKA
13 Kpyra guameTpom 25 Mm. HmxKHNi
3anop — ckoba cevyeHnem 40x12 mm;
BEPXHUA 3anop — 3aKuaka (Kpro-
40K) 13 nonocbl 20x55 MM 1 yronka
100x100x10 MM ¢ oTBepCTUEM AN1d
KpenseHus 3aKuaKu-Kprovka Baiukom
11 OBIbHBIMU OTBEPCTUAMM sl 3yObeB
3akuaku; yronka 90x90x12 mm ¢ 06-
PE3aHHOW MONKOW Ha MOMKY BEpXHe-
ro nosica. B npoTuBononoXHoN fge-
pu, B BEPXHEM MOACE B CTEHE UMEHT-
CSl 0BaslbHbIE BbIPE3bI, B KOTOPbIE 3a-
XO[UT 3aKNJKA-KPHOHOK NPy 3aKpblBa-
HUK 3anopa. [pn 0TKpbIBaHUY [BEpei
3aKUAKY-KPHYOK HALl0 OTKUHYTb B 00-
PaTHYI0 CTOPOHY OT BbIPE30B Ha Mpo-
TUBOMOJIOXKHON [Bepu. HMXHWUIA nosc
LBEepeil — N30THyThIA.

bokoBas ctena (thepma) (puc. 10)
COCTOMT M3 BEPXHEr0 nosica 3 — LLBeN-
nep Ne 12 (120x55x5,5 MM), HUXHErO
nosica 7 — yronok 150x100x12 mwm,
BEPTUKANLHOroO nucra / — ang ycu-
NeHns drepmbl N0 KOHLAM.

Opranu3sauua npou3sojacTea (TpaHcnopr)

BepTukanbHbIi nnucT / coctonT 13 4
[JeTaneil, CBapeHHbIX MeX Iy CO60N: Bep-
TUKansHoro nucta (7) 8x230 mm, ropu-
30HTanbHOro nucra (2) 12x100 mm, aByx
YCUIMBAKOLLMX NNAHOK (3) 8x40x590 mMm
(B MecTax Bblpesa B rOpU30HTAIILHOM
nucre nog, 3akuakw), waennepa Ne 30 (4)
¢ 06pe3aHHOil MOSTKON AN COeANHEHUS
thepmbl ¢ 6ydepHbIM 6pycom.

BepxHuid v HUXHWIA NOAC CTEHbI CO-
eIMHAOTCA Mexay co60i 8 CTolKamu:
[BYMS YITI0BbIMU, ABYMSI LUKBOPHEBbI-
MU, ABYMS MPOMEXYTOYHBIMM, IBYMS
cpeaHuMU. Bee CTOMKM NprBapmBatoT-
€Sl CBOMMM KOHLLAMU K MOsiCaM.

Yrnosas CTOVKa 7 COCTOUT U3 YeTbI-
pex fetanen, CBapeHHbIX MeXy COB0iA:
nncta 6x186 mm, nnaxkm 8x30 mm, pe-
6pa XeCTKOCTY TOJLLUMHONA 8 MM, yron-
ka 100x75x8 mm. [etanu yrnosou
CTOVKU CBapeHbl Mex [y Co60M 3nek-
TPOLYroBOM CBAPKON NPEPbLIBUCTLIMM
LuBamMu. Ha yrnoBoi CTOMKe npuBape-
Hbl [1epXXaBKU NeTeNb TOPLIEBbIX ABe-
peit n3 yronka 90x90x12 mm.

LLIkBOpHeBas CTOMKa 5 COCTOUT U3
aByx 3e1oB No 10 (100x75x6,5 MMm),
CBAPEHHbIX MEXY COO0I 3N1eKTPOAY-
rOBOVi CBAPKOM MPEPbIBUCTLIMY LLBAMN.

[pomexxyToyHas CTOMKa 8 CoCTo-
WUT U3 TPEX [eTanei: BepXHen ropu3oH-
TanbHOIA NONOChI ceveHnem 12x70 mm,
HVXHEI ropyu3oHTanbHOM Nonochl ce-
yeHnem 7x140 mm, BepTUKanbHOM No-
nocobl ceveHnem 8x80 MM, CBapeHHbIX
MeXay c0o60i1 3N1eKTPOLyroBoMn CBap-
KOW MPepbIBUCTLIMU LLBAMM.

CpeaHss cTonka 70 n3 3eta Ne 10.

BepxHuii n HWKHWIA NOSC CBA3AHDI
TaKxXe 6 packocamu: KpanHue packocsl
2 13 yronka 60x60x8 mm, npomexy-
TOYHbIE PACKOChI 6 U3 NONOCHI CE4eHU-
em 8x140 mm, cpeaHue packocsl 9 n3
nonocsl ceveHnem 8x100 mm. K Bepx-
HEMY MOSACY PACKOChI KPEnsTcs ¢ NoMo-
LLIbHO KOCIHOK 4. 1N NpOMeXXyTo4HO-
ro 1 CPefHero packoca KoCbIHKU Bbl-
coTtoi 150 MM, ans KpaiHero packo-
ca KOCbIHKM BbicoTol 100 MMm.

[1BepHbIe CTOMKM YCUMeHbl NOJo-
coit ceveHnem 8x80 Mm. HxHMiA no-
AC B [1BEPHOM MPOEME YCWUJIEH NIaH-
Kol cedeHunem 12x50 mm. BepxHuii
MoAC B JBEPHOM NPOEME YCUIIeH no-
porom 60KOBbIX [ABEPEil M3 yroska
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Puc. 10. bokosas cmeHa (¢pepma)

80x55x10 Mm. Ha H1XHem nosice 60-
KOBOW CTEHbI, Haf CKOOOW AN noaTA-
TUBAHNS KPbILLKM NHOKA KPENUTCS CKO-
6a ans 3anopa 60KoBbIX ABEpei ¢ 0T-
BEpCTUEM Mog TAry 3arnopa (puc. 11).

Puc. 11

bokosas asepb (puc. 10) umeer:
Kapkac 77 u3 yronka 75x75x8 mm,
CBapEHHbIN 3M1eKTPOLLYrOBO CBAPKOIA,
yCUN1BatoLLMe NPUBApHbIE NNaHku 12
B yr1ax W 3an0opHbIil MexaHn3m. 3anop-
HbIA MEXaHW3M COCTOUT U3 ABYX TAr 13,
14 13 CTePXXHA AMAMETPOM 25 MM, py-

KOATKU 15, NPefoXpaHuUTEeNIbHON CKO-
Obl OT CAMOOTKPbIBAHWS PYKOATKM, CKO-
Obl Ans 3anopa 60KoBbIX Agepeit. Me-
XaHW3M YCTaHaBNBAGTCH MEXLY Bep-
TUKANIbHOW MOJSIKOW yrofika Kapkaca
1 NPUBAPEHHBIM K pYrOii MosKe B Me-
cTe 3anopa yroiikom 100x75x10 Mm
1 Kpenutcs 60nTom 5/8 Aroiima. Kapkac
06LUmnT flockamu ceveHrem 35x110 Mm
BBepxy 1 40x110 MM BHU3Y.
MonysaroH Bnucax B raéaput 1-B
(rabaput 1-B wupe rabaputa O Ha
100 mm: 3250 BmecTo 3150). Barow
YCTaHaBNNBANCH HA NOACHbIE TeNexX-
Kn ¢ 6aHAXHbIMU KOnecaMmu gname-
Tpom 950 mm, o6opynoBasncs aBToOC-
uenkon PT-3 B3amMeH BUHTOBOIA CTSX-
Ku. B BepTUKansHOM NUCTE nepesHen
6anky UMeoTCs [iBa KBaApaTHbIX OT-
BEPCTUS AN 3aBEJEHNS B HUX Lienei
B Cly4ae pa3pblBa BUHTOBOM CTSXKKN HA
neperoHe, YT06bl NOATAHYTL OTOPBAB-
LLINIACS BarOH A0 6IVKANLLIEA CTaHLWu.

B 1abn. 2 npuBeaeHbI TEXHUYECKME
XapakTepUCTUKN YETbIPEXOCHOr0 Nnosy-
BaroHa ¢ iepeBAHHON 06LLUMBKOM Ky30-
Ba 1936 1., yeptex -1B.

B 1936 r. BbinyLeHa yCTaHOBOY-
Has naptus. CepnitHo M3roToBNsNCs A0
1937 1. C 1937 r. Benacb peKOHCTPYK-
LS JAHHOTO NOMyBaroHa no creayto-
LLMM HanpasJieHNAM:

1. NpousBeaeHo nepenpoekTupo-
BaHue ¢ rabaputa 1-B nva rab6aput 0.
lNepenenka B 0CHOBHOM BbINOJIHEHA 32
CHET YMeHbLUeHUs LWnpuHbl Ha 100 Mm
MnonepeyHbIX Pa3mMepoB pamsbl, TopLie-
BbIX ABEPEN, KPbILLEK NHOKOB.

2. YcuneHbl y31ibl hepMbl 1 feTa-
NN Ha pame, OKasasLUMeCs CnabbimMm
B 9KCNnyarauuu (yBenu4eHsl no BbICO-
Te KOCbIHKM BEpXHUX Y3108 ¢0 150 o
300 MM, yCureH NATHUK pambl, LeSTb-
HONUTOM CKONb3YH U T.M.).

3. lMpepblBMCTas CBapKa 3aMeHeHa
CNJIOLLUHON. UT
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Tabnuua 2

TexHUYECKME XapaKTePUCTUKMN YeTbIPEXOCHOro NoJiyBaroHa
C AepeBAHHOMN 06WMBKOI Ky30Ba 1936 r. BbINyCKa

lMokasarenb m Bennuuna nokasarens

Fabaput 1-B (wmpunHa 3250 mm)
py30noabeMHOCTb T 60
Tapa T 22,24
06bem ky3oBa TE 66,7
[OnuHa BaroHa ¢ 6ycepamu MM 13890
OnnHa pamebl MM 12700
LLnpunHa no BepxHUM nosicam MM 3210
LLnpuHa no cToikam MM 3240
LnpnHa pambl MM 3040
BbicoTa Ky30Ba OT HUXHEN [10 BEpXHeli 06BA3KM MM 1880
Pa3mep 0T ronoBku pensca 4o nona MM 1390
KonuyecTso nioKoB:

cpemHux L. 10

Ha[TeNeXE HbIX . 4

Pa3mep 0T NONKM HKHEr0 NosAca 40 OTKPLITON KPbILLKM JTHOKa:

cpefHen MM 710

HaATeneXXe4Hon MM 435
BbicoTa Ky30Ba OT FONOBKW PenbC 0 BEPXHEro nosca MM 3270
Pa6oyas [iMHa KpbILLIKN H0Ka MM 1435
Konn4ectso TopLeBbIX Bepeit L. 2
Konuyectso 60KOBbIX [1BEPENt LUT. 2
Hanuyue 6ycdepos ecTb

Tenexka Byx0CHas, NosiCHas, cBA3eBas, Tuna «anMoH»

ba3za Tenexku MM 1750

[lnametp Konec (6aHaaxHble) MM 950
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B ycJoBuax Kpaiinero Cesepa

The use of interactive resources
in the railway design in the Far North

AHHOTauuA

B HacToswee Bpems Pecny6nuka Caxa (AkyTus) sensetcs 6orateiiwmnm
per1oHoM CTpaHbl No 3anacam nosesHbix uckonaemsix. 0gHako npobnema
0CBOEHMs 3TUX TEPPUTOPHIl 3aKNI0YAETCA B OTCYTCTBUM TPAHCMOPTHBIX
CUCTEM, OTBEYAIOLNX COBPEMEHHbBIM HOPMaM U Tpe6OBaHMAM 3KCNyaTaLmum
B YC/IOBUAX BEYHOM Mep310Tbl. OZHUM U3 pelieHuit JaHHON Npobiembl
ABAAETCSA MAES CTPOUTENbCTBA TPAHCMOPTHOM MarnucTpany 3a CYeT UCMosib-
30BaHMA B KayeCTBe MaTepuana Ans NonoTHa KenesHoi Aoporv nycTou
NopoAbl OT pa3paboTKW MECTOPOXKAEHMA.

CoBpemMeHHOe pa3BUTHE TEXHOOMMYECKOro MPOrpecca MOXHO UCMONb-
30BaTh B MHHOBALMOHHOM NPOEKTUPOBaHMU. B cTaTbe paccmatpuaercs
BO3MOXHOCTb MCNONb30BAHUA UHTEPAKTUBHOIO pecypca Geocontext-

Abstract

Nowadays the Republic of Sakha (Yakutia) is the richest

with the mineral resources region of the country. However,
the problem of this territory development is the lack of
transport systems that meet modern standards and operating
requirements in permafrost. One of the solutions to this
problem is the idea of constructing a transportation line with
using waste rock as a material for a railroad track from field
development.

The modern development of technological progress can be used
in innovative design. The paper discusses the possibility of
using the interactive resource Geocontext-Profiler to build a

Profiler n ppyrux pns noctpoexns yyactka xenesHogopoxHoi maructpanu  section of the railway in the Far North.

B ycnosuax KpaitHero Cesepa.

Keywords: innovative design, interactive resources, railway
KnioueBbie cnoBa: MHHOBALMOHHOE NPOEKTUPOBAHME, UHTEPAKTUBHbIE transport, minerals, waste rock dumps, permafrost soils.
pecypcbl, )ene3HoA0POXKHbI TPAHCMOPT, NoNe3Hble UCKONaeMble, 0TBANbI

nycToi NOpoAbl, MHOrONeTHEMEP3Jible FPYHTBI.

D0I:10.20291/2311-164X-2019-4-52-56

Astopb! LGS

Amumpuii lepmanosuy HesonuH, 0-p mexH. Hayk, npogeccop kagedps! «[IpoekmuposaHue u 3kcnayamayus asmomobuneli» Ypansckozo eocyoap-
cmseHHo20 yHusepcumema nymet coobwerus (YplYIiC), delicmsumensHsili yneH Pocculickoli akademuu mpaHcnopma, Ekamepur6ype; e-mail:
innotrans@mail.ru | Mlemp Usanosuy Tapacos, KaHO. mexH. Hayk, 3amecmumesns dupekmopa no Hay4yHol pabome 000 «[lepcnekmusa-M»,
Exameput6ype | Onez Bedumuposuy lony6es, kaHO. mexH. Hayk, doyeHm kagedpsl «[Tyms U xene3HoOOPOKHOe CMpoumensCmMseo» Ypansckozo
20cy0apcmaetHo20 yHusepcumema nymeii coobwerus (YplYIc), Ekamepurbype; e-mail: golubev@usurt.ru | Amumpuii Badumosuy Cepzees,
acnupaHm kagedpsi «[lpoekmuposarue u 3xkcnayamayus asmomobusel» YpanbcKozo 2ocydapcmsaeHHo20 yHusepcumema nymel coobujeHus
(MprYric), Ekamepur6ype; e-mail: dmitry1996.sergeev@yandex.ru

Dmitry Germanovich Nevolin, full member of the Russian Academy of Transport, Dr. of Tech. Sciences, Professor, Head of the Department “Design-
ing and Exploitation of Automobiles” of the Ural State University of Railway Transport (USURT), Yekaterinburg | Peter Ivanovich Tarasov, candi-
date of technical science, deputy director for research, “LLC Perspektiva-M”, Yekaterinburg | Oleg Vedimirovich Golubev, candidate of technical
science, “Railway Construction and Railway Track” department, Ural State University of Railway Transport, Yekaterinburg; e-mail: golubev@usurt.ru
| Dmitry Vadimovich Sergeev, post-graduate student, “Design and Car Operation” Department, Ural State University of Railway Engineering (Ural
State Transport University), Yekaterinburg; e-mail: dmitry1996.sergeev@yandex.ru



Opranu3sauua npou3sojacTea (TpaHcnopr)

Puc. 1. lpodonbHbili npoguns ydacmka u npednazaemsili mapuipym mpaccsl om nopma Jukcoxa o Xamarau

[poeKTpOBaHNe XenesHblx JOpor — 0651acTb TPAHC-
MOPTHOM HayKW, N3y4aroLLas MeToAbl Pa3paboTKu KOM-
MNIEKCHbIX HAY4HO 060CHOBAHHbIX MPOEKTOB CTPOUTENBCTBA
HOBbIX 11 PEKOHCTPYKLMN JENCTBYHOLLMX XENe3HbIX JopOor.
[NepBoit CTafMel NpOEKTUPOBAHNA ABNIAETCA aBAHMNPOEKT.

ABaHMPOEKT — BUA TEXHNYECKOW AOKYMEHTaLNUU, CO-
Jepxalnii 060CHOBaHMe pa3paboTKy NPOLYKLMU 1 ee no-
Kasaresieil, MCX0Hble Tpe60oBaHMS 1 NPEASIOKEHNUS N0 pas-
paboTke, NPOU3BOACTBY W 3KCMnyaTaumn npogykuum [1].
B cocTas aBaHNpoeKTa BXOAAT NOACHUTENbHAA 3AMUCKA,
YEPTEXM U CXEMbI, PACYEThI.

KamepasnbHoe TpaccupoBaHue BbINONHAETCH Ha OY-
MaXHbIX TONOrpacouyeckKnx Kaptax spy4Hyto. MNpn cospe-
MEHHOM Pa3BUTUM TEXHONOTUIA AAHHBIA NPOLECC CTan Ha-
MHOr0 fnerye. Tak, npu NOMOLLM UHTEPAKTUBHOMO Pecypca
Geocontext-Profiler [2] MOXHO NOMy4NTb NPOAONBHbIA NPO-
(hunb penbeda MECTHOCTH, KOTOPbIA HEOBXOAMM Ans nep-
BOHa4arIbHOro NPOEKTUPOBAHUA NaHa U NPOUNA Xenes-
HOW foporu. B JaHHON cTaTbe NpuBOAUTCS 06paseL Mcnosb-
30BaHus pecypca Geocontext-Profiler Ha npumepe AkyTcko-
ro TPAHCMOPTHOrO Kopuaopa (0T nopTa JukcoH fo Onek-
MUWHCKA, 00LLEN NPOTSKEHHOCTb0 2863 KM).

CTpouTenbCTBO SIKYTCKOrO TPAHCMOPTHOMO KOpraopa
UrPaeT BaXKHYI0 PONb B Pa3BUTUN TPAHCMOPTHO CETKM pe-
rnoHa. Kopugop no3BonuT JOCTaTo4HO 3DEKTUBHO COe-
ONHUTb MATEPUKOBYIO YaCTb TPAHCMOPTHbLIX MarucTparnei
¢ CeBepHbIM MOPCKMM NyTeM, N0 KOTOPOMY OCYLLECTBASA-
eTCS [JOCTaBKa rpy30B B Pa3/IN4HbIE PEruoHbI.

Haun6ornee BbIrOAHO pasfenuTb AKYTCKMIA TPAHCMOPTHbIN
KOPUZOP Ha TpU NPUMEPHO PaBHbIX MO ANMHE y4acTKa, KO-
TOPbIE HAXOLATCS B PA3NIN4HbIX reorpadpuyeckux 1 Ce30H-
HO-KNMATUYECKIX YCNOBUAX. Pa3paboTka MECTOPOXIEHMI
Ha [JaHHbIX y4aCTKax TaK)Xe BEJETCS B Pa3HO CTENEHU, 4TO
BNUAET HA NPUHATUE TEXHUYECKUX PELLEHUIA B X0Oe NPOeK-
TUPOBAHMSA, CTPOUTENLCTBA U JKCMITyaTaLMm MarucTpani.

[TepBbiii y4aCTOK NPOTAXEHHOCTbI0 950 KM pacnona-
raeTcs Ha nonyoctpose Talimblp, 0T nopTa JMKCOH Ao Xa-
TaHry (puc. 1). [aHHbii yyacTok 6orat nonesHsIMU UCKo-
naembIMu, Npu pa3paboTke KOTOPbIX NYCTbIE U BCKPbILUHbIE
nopofsl MOXHO 6yfeT UCnoNib30BaTh AN CTPOUTENLCTBA
ABTOMOOMNbHBIX U XeNe3HbIX gopor [3].

[lanbHeillee U3y4eHne mapLupyTa cnemyert BeCT no
9TaNOHHOMY Y4acTKy (Y4aCTOK C CaMbiMW He6naronpusT-
HbIMU YCNOBUSMI I8 NPOEKTUPOBAHNSA U CTPOUTENbCTBA).
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BbI60p 3TanOHHOr0 y4yactka 3aBUCUT OT FPYHTOB, HA
KOTOPbIX OYAET HAX04UTLCA TPAHCNOPTHAS NIUHUS, Penbe-
¢ha MeCTHOCTK, reorpadonyeckmnx yCroBMii MECTHOCTU, Ha-
N4 06bEMOB TBEPAbIX MECTOPOXKAEHWIA NONE3HbIX UC-
KOMaembIX Mo MyTu TPAHCMOPTHOIO KOpMA0pa.

YyacTok 0T nopta [JUKCOH 40 XaTaHru pacrnonaraercs Ha
MHOr0/1eTHEMEP3bIX FPYHTaX, MOLYHOCTb KOTOPbIX A0CTU-
raet 400-500 wm, ¢ rny6uHOI Ce30HHOro oTTameaHus 0,8—
1,2 M (puc. 2), 41O 1 ONPEAENAeT BbICOTY NONOTHA TPAHC-
MOPTHOr0 KOpMLopa, 6e3 y4eta Apyrux napameTpos (Ha-
npuMep, LABMNEHWS HA FPYHT).

BeyHomepanble rpyHTbI N0 CBOEMY 3asIeraHunio noapas-
JensTCa Ha [1Be 30HbI:

1. 30Ha aKKymynsaunm — Temneparypa rpyHToB B TeYe-
HUE roJja MEeHAETCs NOCTOSAHHO.

2. 30Ha HyNeBbIX FOA0BbLIX AMMANTYA, FAe B TeYeHne
MHOTMX NeT Temneparypa rpyHTOB 0CTAeTCs NMOCTOAHHOIA.
CocTaB Mep3noro rpyHTa CocTOMT U3 rasa, Nbaa, TBEPAbIX
yacTtuu v Boabl [4].

K MexaHn4eckum CBOMCTBAM FPYHTOB OTHOCATCH -
(hopmaLnOHHbIE, NPOYHOCTHbIE, IUNILTPALMOHHbIE. Tak-
XK€ BOKHbI KOI(PMULMEHT CXUMAEMOCTU, CONPOTUBNEHNE
CLBUrY Mep3Jioro rpyHTa, ConpoTUBIIEHNE CABUTY C MOBEPX-
HOCTY CMep3aHusa ¢ MaTepuanom yHaameHTa, ConpoTuB-
NeHne CABUTY NbAa, CONPOTUBIIEHE HOPMANbHOMO [aBe-
HUS, 3KBUBANIEHTHOE CLienseHue [4].

CTpomTenbCTBO B YCOBUAX BEYHON Mep3noThl TpebyeT
0COO6bIX TEXHOMOrMIA, NPOEKTUPOBAHINE 3EMISHOrO NONOTHA
HE0B6X04MMO OCYLLECTBNIATL C YY4ETOM YC/TOBUIA CHEr03aHO-

CUMOCTU, C MUHUMANbHOW NOLLA/bH0 NONEPEYHOro Npou-
N8 009 XKeNne3HoL0P0XHOro TpaHcnopTa. [loctaska rpy3os
L0/DKHA OCYLLECTBNATLCA CMNELManu3npoBaHHbIM TpaHCIOp-
TOM, KOHCTPYKLIMA KOTOPOro COOTBETCTBYET CMOXHbIM YC-
nosusm KpaitHero Cesepa v 0TIMYAETCSA NPOCTOTON B 3KC-
nuyarauum 1 3K0N0rnyeckoi 6e3onacHocTbo. Mpu npoek-
TUPOBAHUM HYXXHO UCNOMb30BATL CMeLaNibHble TEXHUYe-
CKMe METofpbl, K npumMepy, 0651er4eHHy0 KOHCTPYKLMIO Xe-
Ne3H0J0POXHOro 3eMIHOr0 NOJIOTHa [5].

[MaBHbIM 3N1EMEHTOM NPOOUNs JOPOrK ABMSETCA PYKO-
BOAALLINA YKNOH (i), NPEACTABNAOLLMIA COOOM HAMOONbLLINIA
3aTSKHOM NOAbEM, N0 3HAYEHUI0 KOTOPOr0 YCTaHABMBAET-
€Sl HOpMa Maccbl Noe3aa Npu OANHOYHOM TAre U pacHETHON
MUHUMAJTbHON CKOPOCTYU ABUXEHUS. PYKOBOASALLNIA YKITOH
3aBUCUT OT KaTeropum NUHUN: 4eM BbILLE KaTeropus, Tem
MeHbLLE YKNOH. Y4yacTok oT nopta [uKcoH [0 BonoyaHku
MOXHO OTHeCTU K Ill kateropuu, Tak Kak Ha nepsoM 3Tane
OyayT OCYLLECTBNATLCSA NPEUMYLLECTBEHHO PY30BbIE Ne-
peBo3ku [6].

Ha 3TanoHHOM y4acTke npu NoMOLLM Nporpammbl «To-
nomaruk Robur» co3faH npoeKTHbIiA NPOLOSbHbIA NPOduIb
XXenesHoin goporu (puc. 3). NepBoHad4anbHO BBELEHbI Orpa-
HWYEHNA: PYKOBOAALLMIA YKNOH N0 HOPMaM NPOEKTUPOBAHNA
popor |l kateropuu He LOMKeH 6bITb 60sbLe 24 Y%o. B npo-
rpamme «Tonomatuk Robur» npodounb Tpacchl CNpPOeKTU-
POBaH C MakCUManbHbIM YKNOHOM 24 %o (puc. 4), ¢ y4ye-
TOM NPOrPaMMHOro 06ecreqeHns U OrpaHNHeHunin nepeno-
Ma NpouNA MakCUMAIbHbIA YKITOH HA 3TaNIOHHOM y4acT-
ke nony4uncs 20 %o [7].

Puc. 2. ’HmepakmusHas Kapma 8e4YHOMEP3/ibix 2pYHMOB C NYOUHOL Ce30HHO020 OMMAUBAHUS
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Puc. 3. Yacms yyacmka, 3anpoekmuposarHo2o 8 «Tonomamuk Robury

Puc. 4. Yacms yyacmxka, 3anpoekmuposanHozo 8 «Tonomamuk Robur» ¢ maxkcumansHsim yknoHom 20 %o

06bem 3emMnsAHbIX PaboT Ha y4acTke ¢ YKNoHOM 20 %o
coctauT 218 Thic. M. [1nS NOCTPOIKIA AAHHOI TPAHCNOPT-
HOW MarucTpanu NnaHupyeTcs UCNoNb30BaTh OTXOAbI NONe3-
HbIX MCKOMAEMbIX, Niexallne B 0Teanax 8 MypmaHckoi unm
ApxaHrenbckom 06nacTax (puc. 5), Kotopble 6yayT [OCTaB-
naTbest no GeBepHOMY MOPCKOMY NyTW B NOPT [MKCOH [7].

[Tpn TpaHCNOPTUPOBKE MaTEPKasoB Mo CyxonyTHOW Ya-
CTU HEOOXO0AMMO NPUMEHATL COBPEMEHHbIE TEXHONOTNYe-
CKue peLueHus, o6ecneynBarLLne 3Koornieckyto 6e3o-

Ne 4 / lekabpb / 2019

NacHOCTb 1 B TO )& BPEMS 9KOHOMUYECKM BbIrOAHbIe. Ha-
npuMep, MarucTpanbHbIn rpy30Boil ra3otyp6oso3 I'T1h-002
npom3BoAcTea JII0ANHOBCKOrO TENNOBO30CTPOUTENIBHOO
3aBoga (J/1T3, BxoauT B xonauHr «CuHapa — TpaHcnopT-
Hble MallunHbl»). Fa30Typ60803 ['T1h-002 moxeT paboTath
Ha [leLLIeBOM TOMSIMBE, NPW 3TOM OTIINYAETCA BbICOKON JKO-
NOTNYHOCTBIO (MO CPABHEHMIO C TEMJI0BO3aMU) U N0O3BONIA-
€T pa3BuBaTh 60JIbLLIYI MOLLHOCTL NPK HEBOMbLLNX pasmMe-
pax un macce (puc. 6) [8].

A.T. Hegonun, M. U. Tapacos, 0. B. lony6es, J. B. Cepzees | Ucnonb3oBaHne MHTEPAKTUBHbLIX PECYPCOB NPU NPOEKTUPOBAHUM Xene3Hoii goporu B ycnosusax KpaitHero Cesepa

[¢)]
[$)]



A.T. Hegonun, M. U. Tapacos, 0. B. lony6es, J. B. Cepzees | Ucnonb3oBaHne MHTEPAKTUBHbLIX PECYPCOB NPU NPOEKTUPOBAHUM Xene3Hoii goporu B ycnosusax KpaitHero Cesepa

[
»

Opranu3auua npou3sojacTea (TpaHcnopr)

Puc. 5. Yacmb CesepHo20 mopckoeo nymu

Puc. 6. [azomyp6oso3 [T1h—-002

CoBpeMeHHOe pa3BUTHE TEXHONOTWIA NO3BONAET MakK-
CUMITbHO 06/erYnTb PELLEHe HEKOTOPbIX 3afa4, Hanpu-
Mep c60p LaHHbIX, HEOOXOANMbIX NI TeX UMW UHbIX Lie-
nei. Mpn NOMOLLM NHTEPAKTUBHBIX CUCTEM COOpPaHbI CBE-
LeHUs Ans NepBUYHOro aHanuaa penbeda MecTHocTH. 3a-
TEM MpW NMOMOLLYM CNEeLnanu3npoBaHHbIX NporpamMmm npo-
3BELEHbI NMepBOHAYaNbHbIE PACHeTbl, HEOOX04UMbIE Ans
U3Y4EHNS 1 NPOEKTUPOBAHWNA XKENe3HOW Joporu Ha Tail-
MbIPCKOM MONYOCTPOBE.

B nanbHeiiwem Heo6xo4MMO NpopaboTaTb COBPEMEH-
HYI0 TEXHOJIOTWIO CTPOUTENbCTBA 3EMIIAHOIO MOJIOTHA B YC-
NOBUAX BEYHOMEP3NbIX TPYHTOB, a TaKXXe 6e30TBanbHYH0
TEXHOJIOMNIO OCBOEHUS MECTOPOXAeHUIA. PelleHne faH-
HOro BOMPOCA NMO3BONUT CYLLECTBEHHO COKPATUTL BPEMS
Ha CTPOUTENbCTBO. UT
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PycuH
Dmitry L. Rusin

Nmutpuii JibBoBUY

YnpasneHue npoueccamu nepeBo30K

Opranu3anys nNoJUroHHOM CUCTEMbI
ynpaBJjeHHs TSrOBbIM MOJABHKHBIM COCTABOM

Organization of polygon

control system for traction rolling stock

AHHOTauUA

HenpepblBHOE pa3BuTUE aBTOMATU3MPOBAHHOMO 0be-
CMevyeHnsa ynpaBiieHNa TATOBbIM NOLBUKXHbBIM COCTaBOM
B NEPEBO30YHOM Mpouecce, yANMHEHMe nney 06CayKu-
BaHUS TOKOMOTUBOB 1 TOKOMOTUBHBIX Bpurag u dpop-
MUPOBaHWeE BEPTUKAIbHO UHTErPUPOBAHHO MOAeNu

B OAO «PX[» co3pnanu npeanochiiku K opraHu3aumm
LBUXEHUS NOEe3A0B HA MONUTOHE KeNe3HblX JOpor.

B cTatbe npeanoxeH mexaHW3M ynopagoyeHus B3aumo-
peiicTBus BepTuKanei 6usHeca komnanuu OAQ «PXK[»
¢ ucnonb3oBaHuem texHonorun RFID — HenpepbiBHOTO
KOHTPONS 32 paboToil OCHOBHbIX CUCTEM Ha JKene3Hoi
popore (0T 06paboTKM rpy30BbIX U MACCAKUPCKUX MO-
€3[10B [10 COCTOSIHUSA Y3/10B M arperatoB JIOKOMOTUBOB).

KnioueBble cnoBa: nonuroH xenesHsix gopor, RFID,
WTPUX-KOL, NOABUKHON COCTaB, TATOBbIE PECYPCbI.

D0I:10.20291/2311-164X-2019-4-57-63

Abstract

The continuous development of automated support
for the management of traction rolling stock in the
transportation process, lengthening of the shoulders
for servicing locomotives and locomotive crews and
the formation of a vertically integrated model at JSC
Russian Railways created the prerequisites for the
organization of train traffic at the railway landfill.
The article proposes a mechanism for streamlining
the interaction of business verticals of the Russian
Railways company applying RFID technology —
continuous monitoring operation of the main systems
in the railway sector (from the processing of freight
and passenger trains to the condition of joints and
of locomotive power unit).

Keywords: railway polygon, RFID, barcode,
rolling stock, traction resources.
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YnpasneHue npoLeccamu nepeso3okK

© Yn0BneTBOpeHue cnpoca Ha nepeso3ku
CO CTOPOHbI FPy300TNPaBUTENeN 1 NacCaXUpoB
© (oxpaHeHue TPaHCMOPTHON CBA3HOCTH Poccun,
B TOM YCne yAaneHHbIX paioHoB

WuBecTopbl B NOABWXHOI COCTaB
1 NHGpacTPYKTYpy
® [loX0AHOCTb aKTMBOB, 06ecneynBatoLLas

BO3BPAT MHBECTULNA

© Hannyne pabotocnoco6HbIX MEXaHN3MOB
0T[4 UHBECTULWN OT rOCYAApCTBEHHO-

MoTpe6utenu yenyr X.-A. TpaHcnopTa

® JlocTynHOCTb TPAHCMOPTHO# YCAYIH, B TOM Yucie
B YAANEHHBIX PETNOHAX M AN HOBbIX aKTUBOB

© KOHTpOnb 40N TPAHCNOPTHBIX 3aTpar
B CEGECTOMMOCTH NEPeBO3NMbIX MPy308

® (6ecneyeHne KOHKYPEHTOCNOCO6HOCTH 4aCTHOr0 napTHepcTBa

© [loBbllEHNE KA4YECTBA YCNYTH NEPEBO3KN

POCCHIACKOI 3KOHOMUKM

© [loBbiLUEHME NPOM3BOAUTENLHOCTH TPYAA
npv 06ecneyeHny coynanbHoil CTabUnbHOCTH

oTpacnu

.

r Oka3zauue yenyr
N0 NepeBo3Ke rpy30B
N0 KOHKYPEHTOCNOCO6HO#

LieHe npu obecneveHnn
YCTOAYMBOCTH

I

— YnyuLleHne CBOEBPEMEHHOCTI
1 HaZleXHOCTY OCTaBKM

— CoxpaHHOCTb rpy3a

— YBenuyeHne ckopocTn
(Ana psaa rpy3ooTnpasnTenei)

— TpepocTasneHne NOHONO CnekTpa
JNIOrNCTUHECKUX yenyr

—®

lpon3soguTeNy NOABUKHOIO COCTABA
W MatepuanbHOo-TEXHUYECKUX pecypcoBs

© Togpepxanue nnatexecnoco6Horo cnpoca
Ha MPOAYKLMIO TPAHCTIOPTHOTO MALLMHOCTPOEHMS!
11 CEPBMCHbIE YCYTIA ANSt MHCPPACTPYKTYPbI
11 NOABUXHOTO COCTaBa

0AO «PX]»

® (06ecneyeHne TEXHONOrMYECKOI YCTOAYMBOCTH X.-A. NEPEBO30K, B TOM
yncne 6e30MacHOCTI, CKOPOCTI 1 CTaGUIBLHOCTY BPEMEHM NEPEBO30K

© [0BbILLEHNE YPOBHS NPOU3BOAUTENLHOCTH AKTUBOB 11 CHUKEHME Onepa-
LMOHHBIX 3aTPaT /151 (DOPMUPOBAHNS MHBECTULMOHHOTO PEcypca

© VYeenuyenue ponu 0AO «PXK[1» B nepeBo3ke BbICOKOAOXOAHBIX IPY30B,
€CTECTBEHHO TArOTEIOLNX K XKENE3HOAOPOXHOMY TPaHCMOPTY

Oneparopb!
BaroHHOro napka

® [loBbILUEHNE NPOU3BOAUTENBHO-
CTM BaroOHHOro napka

© Pocr rpy30Boit 6a3bl, B TOM Yncne
3a C4eT KOHKYPEHTOCNOCOGHOCTH
)KENe3HOLOPOXHOro TpaHenopTa

[ins BceX y4acTHUKOB OTPacnyu BaXHO YCTAHOBJIEHUE JONTOCPOYHbIX YCNOBUA AEATENLHOCTH

Puc. 1. O6ecnedeHue 6anaHca UHMePeco8 OCHOBHbIX Y4ACMHUKOB PbIHKA 2PY308bIX KeNe3HOO0POXKHbIX NePeBo30K

[To mepe peanusauum CTPYKTYPHOI pepopMbl Ha Xe-
Ne3HOL0POXHOM TPAHCMOPTE BMECTO CMCTEMbl XO351-
CTBEHHOr0 YNpPaB/ieHN:, BbINOMHAOLLEA rocynapCTBeH-
HOE perynumpoBaHue, copMUPOBANICA BEPTUKATIbHO WH-
TErpMpoBaHHbIA XONANHT «POCCUICKIE XKeNe3Hble 10Po-
I», HALENIeHHbIN HA NOBbILLEHNE KOHKYPEHTOCTOCOBHOCTM
1 NPUBMEKATENbHOCTN Ana KNueHToB (puc. 1). Mpu atom
C CYLLECTBYIOLLIEI PErynapHOCTbI0 NePeBO30K COXMNACh
CUTyaLms, B KOTOPOW YPOBEHb Ka4eCTBA OKA3bIBAEMbIX Op-
raHN3aLmaMm XXene3Hof0p0XXHOro TpaHcnopTa ycnyr Hu-
)K€ 3anpaLinBaemoro pbiHKOM, 0CO6EHHO B CErMEHTE rpy-
30BbIX NEPEBO30K.

B MexayHapOo4HO 3KCnnyaTauynoHHO AnvHe [0oNs oTe-
YECTBEHHbIX XKEeNe3HbIX J0POr COCTaBMAET NPUMEPHO 7 %
(6onee 85 TbIC. KM), MO CTOMMOCTM OCHOBHbIX MPOM3BOA-
CTBEHHbIX POHA0B — 14 %, BBIT— 4,9 %, muposomy nac-
CaXunpo- n rpy30060poty — 15 1 24 % COOTBETCTBEHHO.
[Tpw 3TOM M3HOC NYTEBON UHAPPACTPYKTYPbI AOCTUTAET 55 %,
CUCTEM 3NIEKTPUYECKOI LieHTpanu3auum — 76 %, aBTo6so-
KUPOBKU — 55 %, TATOBbIX NOACTAHLMIA U KOHTAKTHOM Ce-
M — 54 %, TOKOMOTUBHOrO napka — 6onee 20 %. K 2025 T.
0XnAaeTcs npupoct rpy3oo6opota Ha 21 % OT ypoBHS
2018 1. [1], no pesyrnbratam KOTOPOro K 3HaveHusam 2017 r.
norpyska Bbipocra Ha 2,2 % 10 1289,6 MiH T (3533,2 TbiC. T
B CPEJHEM B CYTKMW), CpefHAs JaNnbHOCTb NepPeBO30K rpy-
308 yBenu4yunack Ha 35 km (+1,9 %), mo 1835 km, a rpy-
XKEHbIiA rpy30060p0T AOCTUT MCTOPUYECKOrO MakCMMymMa —
2596,9 mnpa 1-km (+4,2 %).

[To rpy30060p0TY TPAHCMOPTHOW CUCTEMBI CTPAHbI [10-
NS XKeNe3HbIX Jopor coctasuna cebie 87 % ¢ abconioT-
HbIM PEKOPLOM N0 06beMam NMepeBo30K K MMKOBOMY 3Ha-
YeHo CoBETCKOro nepnoga B 1988 r. — rpy3o0060poT yBe-

nnyuncs Ha 2,5 %. B cdrepe naccaxmpekux nepeso3ok 0T-
npasneHo 6onee 1,157 mnpg ven. [2].

B 0AO «P>XX[» nnaH no o6ecneveHnto Nponycka noes-
[0B (hOpMUPYETCS Ha Nepuos, A0 04HOr0 KaneHaapHoro ro-
[Ja (B onepaTuBHOM peXuUMe — OT CYTOK [10 ieKafbl, B Kpa-
TKOCPOYHOM Meproie — OT MecsLa) U Ha ANUTENbHYI0 Nep-
cnektusy (60nee 5 11eT), B KOTOPOM Y4UTHIBAETCS BbINOJHE-
HUE AHEPreTNYecKom 3P eKTUBHOCTI C UCMONb30BAHNEM
ONTUManbHbIX CKOPOCTHBIX TPAeKTopuid noe3aos. B 2018 r.
akcnnyatupyemblid napk nokomotnsos OAQ «PXK[1» cocTa-
Bun 14275 eauHul, B TOM YUCIe B FPY30BOM ABMKEHNN —
7703, B crneunanbHoi MaHeBPOBOW 1 NPOYENn MaHeBpO-
BOW paboTe — 3281, x03q1icTBEHHOM — 1724, naccaxup-
ckom — 1567. OTpemMOHTMpOBaHO 3742 cekuun TArOBOro
MNOBWXHOI0 COCTaBa, NPUO6PeTeHo 597 NOKOMOTUBOB [2].

Peanusauus cTparerniyecknx MHULMATUB U TEXHONOTU-
YECKUX PeLUeHMI, BKIYEHHbIX B [J0NIrOCPOYHYI Nporpam-
my passutus OAO «PXK[» go 2025 rofa, onpeaenuna npu-
OpUTETHOE HanpasJieHWe Pa3BUTMS NPOU3BOACTBEHHOIO
KOMMJieKca — TPAHC(OPMALMIO PErnoHanbHOro ynpase-
HUS ABWXEHWEM NMOe30B B BULE NIAHNPOBAHMSA 1 OpraHu-
3auuu NepeBo304HOro NPoLecca no NosIMIOHHO CUCTEME.
Mo nepBOHaYanbHbIM pacyeTam, Ha Tepputopumn PO npea-
naranock co3fjaHue nATy NOMUTOHOB C MOCELYHOLLMM Bbl-
JeneHnem MoCKOBCKOI XKerne3Hol Jopori B OTAEMbHbIA No-
JIFOH (pUC. 2), 4TO CNOCOGCTBOBANO BO3HUKHOBEHUIO Pi-
CKOB B OpraHn3aunu aKcniyataumoHHon paéoTbl. OCHOB-
HOW KpPUTEPWiA, KOTOPbIA UCMNOJIb30BANICA NPU YCTAHOBIE-
HUW TPaHNL, NOIMrOHOB, — A0S BarOHOB OT 06LLEro 4uc-
N2 NOrPYXXeHHbIX U BbITPY>KEHHbIX HA MONUrOHE, KOTOopast
NO3BONSET B 60NbLLUE CTENEHN BAMATL HA pauyoHanbHoe
CNOJIb30BAHNE MOLLHOCTEN JINHWIA.



Puc. 2. Cxema naHoBbIX YKPYyNHeHHbIX NOUSOHOB
JKese3Hblx dopoe

MpoBeAeHHbIN aHanu3 onpeaenun LenecoobpasHoCTb
NPUMEHEHIS NONTOHHBIX TEXHOMNOMMIA B 3aNafHOM YacT Tep-
putopun Poccurickon ®eaepauuu, rae CKOHLEHTPUPOBAHDI
OCHOBHbIE IPYy30M0TOKM B HanpasseHun nopTos A30B0-4ep-
HOMOpCKoro 6acceitHa u Cepepo-3anaga no pasBeTBIEHHON
CEeTU XXeNesHbIX 0POr CO 3HAYNTENbHBIM 06bEMOM MECTHOIA
paboTbl M UHTEHCUBHBLIM NACCAXMPCKUM ABIKeHMeM [3]. [o-
atomy B OAO «PXK[1» npeanoxunm coKpaTuTb KONM4eCTBO No-
JIUTOHOB 10 ABYX: BOCTO4HbIN 1 [1Ba KNHOYEBbIX HANpPaBEHNS
Ha 3anagHom: Cesepo-3anagHoe v KOro-3anagHoe (puc. 3).

B ka4ecTse nepBoro nonmroHa xenesHbix gopor 8 2017 r.
cchopmupoBaH BOCTOYHbIA NOMUIOH, 00bEANHUBLLWIA MNe-
PeB0304HbIe npouecchkl KpacHospckon, BocTouHo-Cubup-
CKON, 3abaiikanbCckoi n [JanbHeBOCTOYHOMN XKENEe3HbIX [0-
por, ABNSAOLNIACA 0CHOBON (DOPMUPOBAHUS MEXIYHAPOL-
HbIX TPAHCMOPTHbIX KOPMAOPOB A3naTcko-CeBepoameprKaH-
ckoit marmctpanu. 06Lias KoopanHaLMs Noe3A0N0TOKOB Ha
MOJIMrOHEe OCYLLECTBNIAETCS eNHbIM ANCMETYEPCKUM LiEeH-
TPOM ynpasnienus nepesoskamu (fanee — ELLYI), a pe-

3ANAJHbIiA
NONUroH

CEBEPO-3ANALl

H0ro-3AnAal

Ynpasnesue npoLeccamu nepeso3oK

rynmpoBaHMe TAroBbIX PECYPCOB COCPEA0TOHEHO B LIEHTpE
ynpasneHus TAroBbIMU pecypcamn (panee — LIYTP). Ha
NOJIMroHe Npu pocte 06LEMOB NEPEBO30K K YPOBHIO Npo-
Lunoro roga Ha 5 % B 2018 r. 06beM PEMOHTOB YBESINYUICS
Ha 13,8 %, a pekOHCTPYKLMN NyTM — Ha 23,6 %. BbinosHe-
HO 60nee 4eTBepTU PaboT (28 %) N0 03L0POBIEHUIO MYTH,
NpoBefeHa PEKOHCTPYKLUMUA KOHTAKTHOM CeTu 06LLeil npo-
TSXKEHHOCTbI0 111,7 KM, 0TpeMOHTMPOBaHO 334 06bekTa
Mo KanuTanbHOMy PeMOHTY [2].

O6uwas 3agaqa EQLUYIM n LYTP — obecne4nTsb 6ecnepe-
60WHbIA NepeBo30Y4HbIN npouecc. Ans atoro LIYTP gomkeH
MakcuUMasnbHO 90O HeKTUBHO YNpaBnsTb NAPKOM JIOKOMOTHU-
BOB, OPraHnN30BbIBaTb UX CBOEBPEMEHHOE TEXHUYECKOE 06-
CNY>XMBAHWE 1 NOBbILLIATH NPOU3BOLUTENIbHOCTL TPYAA J10-
KOMOTUBHbIX 6purag; EALYIM (unu OLUYIT) — opraHusosarts
NPOABXEHE BarOHONOTOKA B COOTBETCTBUM C rpadiMkom
JBVKEHUS 1M0€3[0B 1 MECTHOW PaboToM.

Ha BocTo4HOM nonuroHe npu nponytleHHbix 1054 no-
e3008 Becom 6300 T BbICBOOOXAEHO 53 «HUTKU>» B rpadou-
Ke JBVKeHWUs Noe30B 1 C3KoHOMIIeHOo 1166 peicos NoKo-
MOTUBHbIX 6purag [4]. B 0CHOBHOM MCMOMb3YHTCA JI0KO-
MOTKBbI cepuii 2(3) 3C5K, KoTopble 6€3 OTLENOK CeayoT
Ha PacCTOAHUM CBbILLE 3 ThIC. KM (Kapbimckas — Bnaamso-
ctok). Co3paHme 3anagHoro noiuroHa no3BOAMT CHA3UTb
HEeNpPoU3BOAUTESbHbIE MOTEPU JIOKOMOTUBHOIO X03ANCTBA
B 3anaZiHON 4acTy CETM XKEeNe3HbIX JOPOr Mo NpuyuHe uc-
NoJIb30BAHMSA Pa3NNUYHbIX Cepuil NOKOMOTMBOB. Ero pas-
BUTUE TpebyeT peanusauuu LeTanbHON NPOPUCOBKM Kap-
Tbl C POPMMPOBAHNEM «CKBO3HOI» 6a3bl JAHHbIX NPUBAT-
HbIX NOrMCTUYECKNX 06bEKTOB [5—6] 1 [ONrOCPOUHbIX Ka-
NUTAN0EMKIX NPOEKTOB, MHBECTULMM B KOTOPbIE 3a4aCTYH0
0KynawTca MeANeHHo [7].

BOCTOYHbIN NONNUIOH

\meT onbITHad 3KcnnyaTaumus 3afad, 06ecneymBaroLLnX
KOMMJIEKCHY0 aBTOMATI3aLMI0 CMEHHO-CYTOYHOIO NNaHUPOBaHMS
paboTbl NONUroHa

Puc. 3. Ymsepx0OeHHas cxema ¢popMupOBAHUS NONU20HOB }Kesle3HbIX 00po2
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Cywectsytowas cxema LIYTP CeBepo-3anafHoro nonurosa

3anapHo-Cubmnpckmit
opn

Puc. 4. Cxema L{YTP Cesepo-3anadHoz2o HanpasneHus 3anadHo20 Noau20Ha

B coctaB LIYTP CeBepo-3anagHoro HanpaeneHus 3a-
NagHoro NoMroHa BOLMM LUECTb XeNe3HbIX Jopor: [opb-
KoBckasi, GCBepanoBckas, 3anagHo-Cubupckas, CeBepHas,
yacti OkTa6pbCKON U HOXHO-Ypanbekoil. OH npeacTasns-
€T C060M eIMHYI0 MHTErPUPOBAHHYIO CUCTEMY NEpeBo30Y-
HOro npouecca 19 NoBbllleHns 3 eKTUBHOCTN ynpas-
NeHUs 3KCnnyaTaumnoHHON paboToi BbilEYKa3aHHbIX Xe-
Ne3HbIX AOPOr 1 NPWU3BaH NMKBUAMPOBATL YCNOBHbIE 6a-
pbepbl B OpraHn3aLm nponycka noesnos ¢ MeCT norpys-
KW yrnesooponoB B TiomeHckoM, CypryTCcKOM pernoHax
CBEpANOBCKOI XXene3Hon aoporu 1 yrns B 6acceiHe Kys-
6acca Ha npunopToBble cTaHUuK OKTAOPLCKON XENe3Hoi
Joporu (puc. 4).

dkcnnyaraunoHHas anuHa CeBepo-3anafHoro Hanpas-
neHus 3anagHoro NOfNroHa cocTaBnseT 25,5 Thic. kM ¢ 17
COPTUPOBOYHBIMM CTAHLMAMM 1 46 SKCMyaTaLMOHHBIMU J10-
KOMOTWBHbIMM [1en0. 9TO COCTABMAET OT CETEBOr0 NoKasa-
Tens npnénuautensHo: 50 % no norpyske, 40 % OT TOH-
HO-KWUJIOMETPOBOIA PaboThl U 36 % OT AKCNyaTUpyemoro

BxopgHas VpTbickoe Kapacyk

210 km 430 km

napka lo0koMmoT1BOB. LieHTpanu3oBaHHoe ynpasneHue nap-
kom 13 3100 351eKTpoBO30B 1 768 Tens0B030B MO3BOSIUT
YBENINYNTL 060POT TOKOMOTMBOB M MNIEYN 06CYKNBAHUS,
YCKOPUTb paboTy Ha CTblKax, COKPATUTb NPOCTOUN NOE3/0B
MO NPUYMHE OXMAAHNSA TATW 11 YBEANYUTb MPOMYCKHYIO CMO-
COBHOCTb CTPATErM4EeCKM N 9KOHOMUYECKMN BXKHOIO y4acT-
ka Kya6acc — CeBepo-3anag.

Ha jaHHOM HanpaBneHny NPUXoAUTCS NPUMEHSTH Pas-
NINYHbIE TUMbI JIOKOMOTUBOB, OPraHN30BbLIBATH BbIHYX-
[EHHbIEe TEXHWYECKNE OCTAHOBKMW [ns CMEHbl JIOKOMO-
TUBHbIX 6pUrag Ha CTbIKOBbIX CTAHLMSAX 3NIEKTPUYECKOIA
TArM NOCTOSIHHOrO TOKA C HOMUHANTbHLIM HaNPSXKEHUeM
B KOHTAKTHOU ceTu 3 KB 1 nepeknioyeHnem Ha ofHoas-
HbIii NCTOYHNK MUTAHWS NEPEMEHHOr0 TOKa C HOMUHASb-
HbIM HanpsHXeHWeM B KOHTAKTHOM ceTu 25 KB 1 yactoTon
50 Ty [8]. Tak, Ha y4acTke MexaypedeHck — BxonHas
MPOTAXKEHHOCTbI0 1164 KM MMETCA TpW CTaHuMK Ans
COeLMHEHMs ABYX TUNOB TOKA: MexaypeyeHcK, ApTbill-
Ta ll, VipTbiwckoe [9].

Anrtaiickas

ApTtbiwrTa ll MexaypeyeHck
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Puc. 5. Cywecmsylowas cxema y4acmkos IKCNyamayuu 31eKmposo308 U JOKOMOMUBHbIX 6pu2ad

Ha AuHuu Mexdypeyerck — BxooHas



AnekTpoBo3bl B/110, B/110Y, BJ111,
29C6, 23C10 paboTatoT Ha yyacTkax
MOCTOAHHOrO TOKa nNuHuM Mexaype-
YeHCK — BxofHas, a anekTpoBo3bl
BJ180TK 1 BJ180c — Ha yyacTkax ne-
PEMEHHOr0 TOKa.

Ha ceTtn xenesHbix gopor OAO
«PX[» HECKONbKUMW AUPeKLnAMU
YNpaBNeHns LBUXEHUEM 3KCryaTu-
pyeTcs LOCTaTO4YHO 3HA4YMTENIbHOE KO-
NINYECTBO Y4ACTKOB CO CTbIKOBbLIMM
CTaHUMAMU, 06CIYXMBAEMbIMU Pas3-
NINYHBIMW BUJAMW TATU: TENI0BO3-
HOM W 3M1EKTPUYECcKOi (Ha nepemeH-
HOM WA NOCTOSAHHOM TOKaXx), 4TO yC-
NOXHAET 9DHEKTUBHOCTb UCMONbL3O0-
BaHWs NOKOMOTMBOB. [103TOMY OHUM
113 Hanbonee BaXKHbIX DAKTOPOB hop-
MUPOBAHNS YATIMHEHHDIX MIig4 06paLLe-
HWS NOKOMOTWBOB ABMSETCA ONpefene-
HUE PYHKLMOHANbHBIX FPaHnLL yrpas-
NeHUs [IBVXKEHUEM Ha MOMMIOHaX Xe-
nes3Hbix gopor. lMosblwexne agdek-
TUBHOCTW NEPEBO30YHOro npouecca
B CIIOXWBLLIEIACS CUTYaLIN MOXET 6bITh
LOCTUTHYTO NyTeM BBOJA B 3KCNyara-
LIMI0 MHHOBALIMOHHOrO MarncTpanbHo-
ro rpy30BOro 3M1eKTpoBO3a BOMHOI0
HanpsxeHns 29B120 «KHsa3b Bnagu-
mMup» (puc. 6).

[TpoBeaeHHble uccnenosaxus [10]
NO3BONAOT YTBEPXKAATh, 4TO ABYXCU-
CTeMHbI 31eKkTpoB03 23B120 aBnset-
€ UIHHOBALIMOHHBIM, MEPCMNEKTUBHbIM
NIOKOMOTUBOM, CMOCO6HbLIM 3aMEHUTb
yCTapeBLUne 3N1IEKTPOBO3bl HA CTbl-
KOBbIX CTaHUmMsAX. CKOpOCTb AAHHOIO
3/1eKTPOBO32 C COCTaBaMu Maccom ot
5 [10 7 TbIC. T B CPEJHEM NPEBbILLIALT
3nekTpoBo3bl 23C6 1 23C5K. B yact-
HOCTU, CKOPOCTb ABVKEHUS 3NEKTPO-
B03a 29B120 Ha pyKoBOASLLEM YKI0-
He Bbille Ha 10 Km/4, a o6LLiee Bpems
B MYTW 3HAYMTENIbHO MeHblue. [Mpu
3TOM YyJeNibHbIil PAcX0f 3NeKTpo-
3Heprum Ha 3-5 % HUKe yCTaHOBIIEH-
HbIX HOPM ANS1 CPAaBHUBAEMbIX 3J1eK-
TPOBO3OB.

bnarofapsa nyckoBomy TAroBomy
YCUIII0 371eKTPOBO3a He MeHee 760
kKH B onanasoHe ckopocteit oT 0 g0
25 KM/4 CHIKAETCS BEPOSTHOCTb OCTa-
HOBKM Ha PYKOBOZALLEM YKNOHE 13-32
BO3HUWKLLEA HEUCNPaBHOCTU, T.e. pe-
3€PBHbIN NOKOMOTUB He NoTpebyeTcs.

Ynpasnesue npoLeccamu nepeso3oK

Puc. 6. [lgyxcucmemHbili anekmposo3 23B120 «KHa3b Bradumup»

Puc. 7. Tazosble xapakmepucmuku 0ByxXcucmemHo2o 31ekmposo3a 238120

lMpouecc nnaHupoBaHus paboTbl
NOKOMOTWBOB 11 TOKOMOTMBHbIX 6puras
3aKIH04ABTCH B pacyeTe NOTPEBHOCTM
1 YCTAHOBMEHNIN HOPMATMBOB COJEP-
)KaHNS! IBOYHOTO LLITaTa TIOKOMOTUBHbIX
6purag Ha akcnyatupyemom u pabo-
4eM napkax noe3faHbIX TOKOMOTUBOB,
KOTOPbIA NPOM3BOAUTCS NS BbINOM-
HEHNS YCTAHOBIEHHbIX HOPMATUBHbIM
rpachuKomM ABWXEHS NOe3[0B MNaHo-
BbIX Pa3MepPOB FPY30BOr0 W Maccaxump-
cKkoro coobuieHns [11-12].

OCHOBY MOMUIOHHbIX TEXHOMOMNIA
Ha CKOHLEHTPUPOBAHHbIX Hanpasne-
HUSX COCTABNAOT MapLLpyTU3auus,
NOrUCTIKA NEePeBO30K W eNHbIE MO-
BblILLIEHHbIE BECOBbIE HOPMbI NS NO-
e3108B. [Ing aToro Heobxoauma npe-
XAe BCero yHudukauns napameTpos
NHDPACTPYKTYPbI 11 TATOBOIO MOABUX-
HOr0 coCTaBa. B ycnoBuax Henpepbis-
HOTO0 YBENMYEHUS 3aKYNOYHOIA CTOMMO-

CTM HOBbIX TOKOMOTUBOB, BbICOKOW CTe-
MEHN U3HOCA CYLLECTBYHOLLNX TArOBbIX
PeCcypCcoB 1 OrpaHN4eHHOCTN UHBECTH-
unin OAQ «P>K[1» BONPOC NOBbILLEHMS
3 (heKTUBHOCTY CMOMNb30BAHUSA U Pe-
MOHTa MOJBMXHOr0 COCTaBa ABMSAETCS
0COBEHHO aKTyarnbHbIM.

[NoBbILLEHME TEKYLLEro COCTOSAHNSA
noagwkHoro coctaa OAO «PXX[» no
COBPEMEHHOr0 TEXHUYeCKOro ypoB-
HA TpebyeT MoJepHM3auum u ynyd-
LeHns 3 deKTUBHOCTU PEMOHTHO-
ro npouecca (PEMOHTHbIX MPeanpu-
ATUI) 32 CHET UCMOSTb30BAHNSA UHHO-
BALMOHHBIX TEXHOJIOMMA NPOU3BOA-
CTBA W aBTOMaTM3aumn. 3a UAeHTU-
hukaunio 06LEKTOB (B TOM Yucre
Y3/10B 1 arperaTos), yHUukauuo
napka JIoKoMOTBOB OZHOBPEMEHHO
C ajantauyen PeMOHTHOI 6a3bl B 9THX
npoueccax 0TBevatoT HagexxHble RFID-
cuctemsl (puc. 8).
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Puc. 8. Cxema pazmeuweHus o6opydosarus RFID:

Ha cocmase usiu sHe cocmasa

a

Puc. 9. RFID-cucmema:

a — RFID-memka (UHF); 6 — RFID-cqyumsisamens; 8 — RFID- aHmeHHa

Han6onee o6Las cTpykTtypa RFID-
CWUCTEMbI COCTOUT U3:
©® RFID-meTKmn, KOTOpas Kpenut-
CSl PasNNYHLIMK COCOBaMK: Ha
MPOMbILLSIEHHbIA KITeiA, dMnoK-
CUIHYIO CMOJTY, BUHTBI, 3aKnen-
KN 1 po4ne MeTu3bl Ha 06b-
eKT NeHTU(MKaLnn — BaroH

NN KOMMIIEKTYIOLLME 4aCTK
(puc. 9, a). HanbHocTb yBe-
PEHHOrO CYUTLIBAHNA 10 9 M.
VImeeT pacLumpeHHbIi Temne-
paTypHbIiA AnanasoH 0T —-55 [0
+105 °C;

® RFID-cyuTbIBaTENS (PUC. 9, 6);

©® RFID-auTeHHs! (9, 8).

MpeumyLiecTsa TexHonoruu RFID:

1. MonHoLeHHOE NoKPbITUE UHGPa-
CTPYKTYPbI XENE3HOLOPOXHbIX INHUIA.

2. YBenu4eHue ypoBHs LOCTOBEP-
HOCTW, PErncTpaLmu, y4eta n aBToma-
TU3auum NOAKOHTPOJNbHBIX Napame-
TPOB 00bEKTA.

3. YnyuLieHne HafeXHOCTN 1 TON-
HOCTU HaBUraLMOHHOW CUCTEMBI.

4. ToBblLLEHNe 6e30MacHOCTM NPo-
3BOJCTBEHHOr0 NpoLiecca.

5. HesHauuTenbHbIA CPOK OKyMa-
emMoCTHU.

AHHOBALMOHHbIE TEXHONOT U BHE-
LpSI0TCS B aBTOMATU3MPOBAHHbBIE KOM-
MeKChbI 3aL1a4 ONepaTMBHOrO Perynmpo-
BaHMs napka NOKOMOTIBOB (BaroHOB),
LNCNeTYepCKOro NNaHUPOBaHUS, KOH-
TPONA 1 YNpasrieHns ABXEHNEM N0e3-
[0B, MOZIeNIMPOBaHMs paboThl XKenes-
HOZOPOXHbIX CTAHLWIA 1 NpK NOrpys-
Ke Ha NMoJBMXHOW COCTaB (418 Macco-
BO OTrPY>aemoii npoaykLuuu npoode-
M2 COXPaHEeHUs CBOWCTB CbIMy4eCcTU
VHEPTHbIX FPYy30B NPK NepeBo3Ke Xe-
Ne3HOA0POXHbLIM TPAHCMOPTOM B OT-
KPbITOM MOJBWXHOM COCTaBe peLua-
e1CA NpeanoxeHHoi B [13] TexHono-
rnein norpysku, 06ecrneynsaroLLei co-
XPaHHOCTb NEPEBO3KYU U 3KOMOTNYHOCTb

UHPACTPYKTYPbI).

3aknoyenue

\3meHeHne npouecca akcnnyara-
LMK NOKOMOTUBHOIO napka Tpebyet
cbanaHc1MpoBaHHOro NoAxona no uc-
MOMb30BAHNIO MOMUIOHHBIX CUCTEM
YNpaBieHNs TATOBbIM 06€CMeYeHNEM
nepeBo304HOro NPoLecca u 9KOHOMU-
YeCKIX B3aNMOOTHOLLIEHUIA YNPABASHO-
wmx Beptukanein 0AQ «PXK[».

lepexon K opraHu3auuu ABUXe-
HUS MOE3J0B HA MOMUIOHAX Cnocoo-
CTBYET PELLEHNI0 33aha4 Mo ynpasne-
HUIO TArOBLIMI PECYpCcamMm:

1. YctaHoBneHne adhdeKTUBHbIX
BECOBbIX HOPM, ONTUMASIbHbIX CXEM
1 ONNH Y4aCTKOB 06paLLeHus.

2. PaumoHanbHoe 1cnonib30BaHue
Cepuin TOKOMOTNBOB, B3aNMOYBS3aH-
HOE HOPMUPOBAHME (CYTO4HOE, MeCsY-
HOE W rOA0BOE) CUCTEMbI SIBKMW JIOKO-
MOTUBHbIX 6pUrag.



YnpaBnexue npoLeccamu nepeso3ok

lMocne agantaumu Nepeso304HOr0 npoLecca nog no-
NINTOHHbIE TEXHONOTUM C YY4ETOM CMeLnUKN KOXKLoNn n3
XKEeJNIe3HbIX JOpor (Norpy304Hble, NPUNOPTOBbIE, TPAHIUT-
Hble), B TOM YUCNE C UCMONIb30BAHNEM YKA3aHHbIX B Ha-
CTOALLEN CTaTbe MeponpusaTuii, He06X0ANMO CO34aThb On-
TUMaNbHYK TEXHONOTMYECKYH MOLENb YNpaBneHus nepe-
BO3Kamu B popmare «LMdpOBOM XKeNnesHom goporn». Ut

3. ®opmmMpoBaHME 1 COrnacoBaHue Ans aKcnyatupy-
eMOro napka Haps/-3aka3os No COAEPXXAHUI MPUMUCHBIX
NIOKOMOTUBOB.

4. CoBepLUEHCTBOBAHME CMCTEMbl OpraHu3aunn CBO-
€BPEMEHHOr0 NOJBOAA HA MYHKTbI TEXHUYECKOro 0CMOTpPA
1 B [IeN0 JIOKOMOTUBOB NS BbIMOSHEHUS PErnamMeHTHbIX
paboT U TEKYLLMX PEMOHTOB.
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Assessment of regional features of road transport
development(on the example of the Altai Krai)

AHHOTauuA

CoBpeMeHHOe COCTOsIHME IKOHOMUKM 1 06LLecTBa
TpebyeT 3 PeKTUBHOTO pasBUTUS aBTOMOBUILHOTO
TPaHCMOPTa, a TaKXKe ONpeAeneHns ero 0CHOBHbIX
npobnem 1 nepcneKkTUB B pernoHax. B ctatbe npeg-
CTaBJIeHbl Pe3ynbTaThl CPAaBHEHUA 06LLEPOCCUIACKUX
TEHAEHLMI N3MEHEHNA YuCna TPaHCMOPTHbIX CPEACTB
C aHanornyHelMM nokasarensamu Antarckoro kpas. Uc-
CNefoBaHue NPoBOAMIOCH HA OCHOBE CONOCTaBNEHUA
KoJn4yecTBa aBTOTPAHCMOPTa MO KaTeropusm no oTHO-
LWeHWIO K MOKa3aTenam npoweguwero roga. lposegeHa
OLLeHKA pa3ninymii BI6OPOK € nomolbio t-kputepus.
Ha ocHoBe nosy4eHHbIX pe3ynsTaToB chOPMUPOBAHBI
BbIBOAbl M PEKOMEHAALMM MO JafbHeNWeMy pa3BUTHIO
nccnefoBaHua.

KnioueBble C/10Ba: aBTOMOGUIbHBIN TPAHCIOPT,
aBTOMOGMIM3ALMSA, AUHAMUKA U3MEeHeHUs yncna TC,
peruoHabHble 0CO6EHHOCTI, ONpPeaeNeHe TEHACHL N
passuTUA.
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Abstract

The current state of the economy and society requires
the effective development of road transport, as well
as determining its main problems and prospects in the
regions. The article presents the results of comparing
all-Russian trends in the number of vehicles with
similar data of the Altai Krai. The conducted study
was based on a comparing the number of vehicles by
category with respect to last year. The differences

in the samples were estimated with the t-test.
Conclusions and recommendations have been formed
on the further development of the study.

Keywords: automobile transport, motorization,
dynamics of changes in the vehicle number, regional
features, determination of development trends.
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YpoBeHb pa3BuTIS aBTOMOBWITLHOTO TPAHCNOPTA ABNS-
eTCSH OJHUM W3 OCHOBHbIX YCIIOBUIA COLMANbHO-3KOHOMU-
4eCKOro pa3BuTMs CTPaHbl, 06ecneynsas pacTyLyue Tpe6o-
BaHMs K MOOGUNBHOCTW HACENEHNS, CKOPOCTU LOCTABKU He-
60MbLLIMX 11 PA3HOPOLHbIX FPY30B 1 NNOLLIAAN 0XBaTa 06CITY-
XuBaemon Tepputopun [1, 2].

B HacTosLlee BpemMs B pa3BUTbIX CTpaHax YPOBEHb aB-
Tomo6unusauumn gocturaet 850-900 asTomo6uner Ha 1000
XKUTENen 1 NpoAO0IKaeT yBeNu4nBatsca. HanbonsLwui ypo-
BeHb AocTuraetcsa B JiuxteHwTeinHe, CLUA, JTliokcembypre
1 gpyrux ctpaHax [3]. B Poccuu Takxe oMKCUpyoTea 3Ha-
4UTENbHbIE Pa3NiNyus B yPOBHE aBTOMOGUIU3ALNM, KDOME
TOro, COrnacHo uccnenoBaHuto [4], B cybbektax PO otme-
4aeTCcs pasHULA B UHAMUKE 3TOTO NOoKasaTens.

BblisiBIIeHME PeruoHanbHbIX OTIMYMIA B CPABHEHWUN C 06-
LLIepOCCUIACKNMU TEHLEHLUMAMU NO3BONUT CLEeNaTh BbIBO-
[bl 06 0COBEHHOCTAX Pa3BUTISA aBBTOMOOBUITLHOIO TPAHCNOp-
Ta B cy6bekTe P®, onpefenntb ero 0CHOBHbIE NMPO6IEMbI
11 NepcnekTyBbl. AHanM3 NPoLeccos aBTOMO6MN3aLmMm B OT-
JenbHbIX cy6bekTax PO paccmoTpeH B [5, 6], 04HAKO aBTo-
Pbl IenaloT BbIBOAbI 0 PErMOHaNbHLIX 0CO6EHHOCTSX, OCHO-
BbIBAsACb Ha APYrX METOLAX, KONIMYECTBEHHO HE COMoCTaB-
N NOKa3aTesin aBTOMOBWIILHOr0 NapKa PermoHa  CTpaHbi.

Llensto paboThbl ABNSAETCA ONpefeneHne permoHanbHbIX
0C06€EHHOCTEi NPOoLeccoB aBTOMOOUIM3ALMN HA TPUMEpE
ArnTaiickoro Kpas.

liccnenoBanue BbINONHANOCH Ha 6a3e ceeaeHnin TNBAL
[7] o 4mucne TpancnopTHeix cpeacTs (TC) n Poccrara [8]
0 YUCNEHHOCTY HaceneHus. BpemeHHOM nepuog aHanusa —
2015-2018 roabl. AHanu3npoBanuch CnegytoLne xapak-
TEPUCTUKM aBTOMOOUNIbHOIO napka Poccum n AnTaiickoro
Kpasi: o6Liee 4ncno TC, ypoBeHb aBTOMOOMAN3ALIMM, KONU-
4ecTBO Nlerkosbix TG, rpy3oBbix (kateropuit N1, N2, N3),
aBTo6ycoB (kateropuit M2, M3), TC kateropui L3-L5, L7,
NPULENOB 1 NOMynpuULEnoB; KONNYeCTBa MHOMAPOK U UHO-
Mapok ¢ npasbiM pynem. [Ins o6ecnevyeHns BO3SMOXHOCTH
aHann3a BbI6OPOK UX CPABHEHWE NMPOMCXOLU0 HA OCHOBE
pacCYUTaHHOTO KpUTEpMS — NPOLIEHTA U3MEHEHUS MoKa-
3aTess N0 OTHOLUEHMIO K er0 3HA4eHUI0 B MPOLLIOM rofy.

[TepBbIM 3TAaNOM UCCeA0BaHMA CTaN0 OnpefeneHue
06LLepOCCMINCKNX TEHAEHUMIA. 32 BbIOPAHHDI BPEMEHHOI
NPOMEXYTOK €XXerojH0 0TMEeYaeTcs yBeNnunyeHne 06LLero
uncna TG, nerkosbix TC, rpy3oBbix Kateropun N3, npuue-
MNOB, KONMYECTBA MHOMAPOK U YPOBHS aBTOMOGUIM3aLNH,
ONpefieneHHoro Kak oTHoweHue konuyectsa TG k 1000 xu-
Tenen. B 2017 r. oTMey4anoch yBenuyeHne BCex paccmarpi-
BAEMbIX XapaKTePUCTUK MO OTHOLUEHWIO K aHANOrnyHomy
nepyuoAy NpoLunoro roga.

B Antaiickom Kpae 0TMe4aeTcsi exerofHblii npupocT
rpy3oBbix TC kateropun N3 (coBnagaeT ¢ 06LLePOCCUIACKOIA
TenpeHuwnen), TC kateropuii L3-L5, L7, npuuenos; ¢ Kax-
JbIM r00M YMeHbLLAeTCs YKcso aBTobycos M2, nHOMapok
1 MHOMAPOK C NpaebIM pynem. Takum 06pa3om, npu 06LLEM
CPaBHEHMM 06LLLEPOCCUIACKIX 1 PErMOHANbHBIX TEHOEHLMIA
BbISIBNEHbI 3HAYUTENbHbIE OTIINYNS.

JKcnnyartauua asTOMO6MIbHOrO TpaHcnopTa

[lns 6onee HarnsaHOro CpaBHeHMs pesynsratbl M3Me-
HeHus KonmyecTBa TC MO OTHOLIGHWIO K MPOLWWIOMY rogy
NpeLCTaBieHbl HA rMcTorpamMme: 06LLEPOCCMIACKAN [UHA-
MuKa (puc. 1), Antainckuit kpain (puc. 2).
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Puc. 1. N3meHeHue yucna TC 8 Poccuu:
— neekosble TC; M — epy3ossie TC;

B — asmobyce;; M — TC kamezopuii L3-L5, L7
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Puc. 2. N3mererue yucna TC 8 Anmadickom kpae:
— neckosbie TC; M — epy3ossbie TC;
B — asmobyce;; M — TC kamezopuii L3-L5, L7

[lononHuTenbHbLIMK BbIBOLAMU CTaNM CreaytoLme: B An-
TalicKoM Kpae 60Jee BbIpaXeH POCT JIErKOBOr0 napka as-
TOMOGMNEN 32 NOCNeAHWe Ba rofia, Ho Npw 3TOM ropaszo
MeHbLUas anHamuka TC kateropuii L3-L5, L7.

3aKNYNUTENbHBIM 3TaNOM aHann3a permoHasbHbIX 0CO-
GeHHoCTeil n3ameHeHms napka TC B AnTaiickom Kpae cTano
CPaBHEHUE eXErofHbIX BbIGOPOK C MOMOLLbIO f-KpUTEpUS.
AHanu3npoBanuch eXerofHble BbIGOPKU N3MEHEHUS YUC-
na TC, T.e. NpOBOAMNCSA aHanu3 Tpex BbI6OPOK. 10 AByM
13 TPEX NeT Mosy4eHbl 3Ha4MMbIe OTNNYNA HA YPOBHE 3HA-
yumoctu p = 0,1.

lMpoBefeHHOE MUCCrefoBaHUe NO3BOMANUIO CAHOPMYNU-
poBaTb CNeAytoLLne BbIBOAbI. HallieHbl 3Ha4YUMbIe OTNNYNA
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B €XKerogHom mameHeHun napka TG B AnTalckom Kpae
B CPABHEHUU C 06LLEPOCCUNCKUM: NpU 60/16€ BbIPAXKEHHOM
pocTe nerkobix TC 0TMEYAETCH YMEHbLUEHME KONNYecTBa
aBTo6ycoB M2, MHOMapOK N MHOMAPOK C NPaBbiM PYIEM.
9T0 MOXET CBWLETENIbCTBOBATL O TOM, Y4TO Pas3BUTUE aB-
TOMOGUILHOrO TpaHcnopTa B ANTanckoM Kpae 06bACHSET-
CSl NPEUMYLLIECTBEHHO NINYHBIMU 1 MaNTbIMU KOMMEPYECKM-
MU LIeNIAMMN HACeNeHus. YMeHbLUeHNe KOnn4ecTsa aBToby-
coB Kareropun M2 npu manom pocTe 4ucna aBTobycoB Ka-
Teropun M3 (yBenuyeHue 06LLEro Konu4ecTsa aBTo6ycos

€ 2016 no 2018 rog cocTasusio 6 eAMHNL) MOXET CBUIE-
TeNbCTBOBATbL 0 NPO6IEMax NacCaxXMpCKUX NepeBo3oK B Ha-
CENEHHbIX NyHKTax.

[MpoBefeHne NOA06GHbIX UCCEA0BAHNUIA B APYruX pe-
rMOHax Mo3BOJIUT OLEHUTb OCHOBHbIE HarpaslieHUs pas-
BUTMS aBTOMOBMNBLHOIO TpaHcrnopTa B cybbekTax P, Bbl-
ABUTb HEJOCTATKN U BO3MOXHbIE MPUYNHbI CAEPXKNUBAHNS
9KOHOMUYECKOro pa3sutis. Kpome T0ro, pesynbrathl aHa-
NOTNYHBIX MCCeJ0BAHNI MOTYT CTaTh OCHOBOI [191 MOKa-
3aTeneil pernoHasbHbIX roCyapCTBEHHbIX Nporpamm. UT
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ITopsaaoK IBUKEeHHS aBTOOYCOB C aBTOBOK3a.1a
10 YJIMYHO-I0POKHOM CETH KPYIMHOI'0 ropoaa

The order of buses traffic from the bus station
on the road network in the large city

AHHOTaAuuA

B cTatbe BbINoONHEH aHanu3 NOpALKa ABUXEHUA aBTO-
6yCOB NPUrOpPOJHOr0, MEXAYTOPOLHOMO U MEXAYHa-
POAHOTO COObLEHNS OT aBTOBOK3ana ropoaa KypraHa,
pa3paboTaH aNropuTM NpoOBEAEHNUS UCCNefoBaHMUs No-

Abstract

The article analyzes the order of buses movement of
suburban, intercity and international traffic from the
Kurgan bus station. The article presents an algorithm
for studying the order of buses movement from the bus

station on the street-road network in the large city.
The fields for further research have been formulated.

pAnKa ABUXKEHUA aBTOOYCOB C aBTOBOK3ana no yanu4Ho-
LOPOXHOM CETU KPYMHOro roposa, ChopMyanpoBaHbl
HanpaBsieHUs JanbHeilero UCCnefoBaHms.

Keywords: road transport, public transport, bus route,
KnioueBble cioBa: aBTOMOOUNbHbIN TpaHCMOPT, oble-  bus routes register, city road network.
CTBEHHbIiA TPAHCMOPT, aBTOOYCHbIN MapLIpyT, peecTp aB-
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JKkcnnyarayuua aBTOMOOMNbLHOro TpaHcnopTa

AKTYyanbHOCTb paboTbl

[Mon mapLupyTOM perynapHbIX Nepeso3ok B YcTase as-
TOMOOWIILHOTO TPAHCNOPTA U FOPOACKOr0 HA3eMHOr0 3MeK-
TPUYECKOro TpaHenopTa (Jarnee no TeKCTy — YcTas) NoHu-
MaeTcs NyTb CNeA0BaHNA TPAHCMOPTHbIX CPEACTB, NpejHa-
3Ha4YeHHbIN Ans OCYLLECTBIIEHUS NEPEeBO30K NacCcaxupos
1 6araxa no pacnucaHUsaM 0T Ha4anbHOr0 0CTAHOBOYHOIO
MyHKTa Y4epes3 NpoMeXKyTo4HbIE OCTAHOBOYHbIE MYHKTbI [0
KOHEYHOro 0CTaHOBOYHOrO MYHKTA, KOTOPbLIE OMpefesieHbl
B YCTAHOBNEHHOM nopsfke. OCTaHOBOYHbIE MYHKTbI AOSKHbI
6bITb 3aPErUCTPUPOBaHbI B PEECTPE 0CTAHOBOYHBIX MYHKTOB
Mo MapLUpyTam perynspHbix nepeso3ok [1-3]. Ecnm obuuee
KONNYeCTBO OTNPABIAEMbIX OT OCTAHOBO4HOIO NMYHKTA Nac-
CXWPOB, COrNAcHO 06LLEMY pacnucaHunio Ang BCexX MapLu-
PYTOB PerynspHbIX NepeBo30kK, B COCTAB KOTOPbIX BKITHO4EH
3TOT OCTAHOBOYHbIA MYHKT, cocTanset ot 250 £o 1000 ye-
noBek (aBToctaHuus) n 6onee 1000 Yenosek B CyTKM (aBTO-
BOK3an) 1 MakCUManbHbIA UHTEPBAN OTNPAB/EHNS TPAHC-
MOPTHbIX CPEACTB NO OLHOMY WIIM HECKONIbKUM MapLupy-
Tam PerynsapHbIX NepeBo30K NpesbIlaeT 2 yaca, T0 0cTa-
HOBOYHbINA NYHKT M0 YCTaBy pasMeLLaeTcs Ha TeppuTopumn
ABTOCTaHLMWN, aBTOBOK3ana.

Y4uTbiBas BbilLeyKa3aHHble TPE60BAHUSA U XapaKTepu-
CTUKM HanpasJieHMin NacCaXMponoTOKOB, OTNPABNEHME NPs-
MbIX PEiCOB B NPUrOPOSHOM, MEXMYHULMNATIBHOM, MEX-
JYropofHOM U MeXJYHAPOLHOM COOGLLEHNN BbIMNOMHAETCS
C aBTOBOK32J10B 06J1aCTHbIX 1 PaiOHHbIX LEHTPOB. YNN4HO-
rOPOACKAs CETb KPYMHbIX FOPOSOB XapakTepu3yeTcs nioT-
HOW 3aCTPONKON NEepeKPecTKOB, Y3KON NMPOE3XEen HacTbio
[0pOr, Hanu4nuem [BYXYPOBHEBbLIX Pa3BA30K, MHTEHCUB-
HbIM [BUXXEHNEM, MTUKOBLIMU 3arpy3Kamu, Y4TO OCIIOXKHSET
JBWXeHNe KoMopTa6esbHbIX U/UIN COYNIEHEHHbIX aBTO-
6YCOB 1 NNaHNPOBAHUE BPEMEH! ABVKEHUS HA MapLLpyTe.

B KpynHbIx Meranonucax ata npo6semMa 0CrnoXxHseTcs
HanN4MeM HeCKOJIbKIX aBTOBOK3aNI0B, KOTOPbIE, Kak npa-
BWJI0, HAXOAATCA B LEHTPE ropofa, 1 BuXeHue aBTobyca
C aBTOBOK3ana [0 Bble3fia Ha chefieparbHyto [OPOry 3aHu-
maet 0T 40 MUHYT 1 6onee.

Llenbto nccnenosaHus ABNseTCS COBEPLUEHCTBOBAHME
OpraHusauuy JBMKEHNS NPUropoLHbIX, MeXAYHAPOAHbIX
1 MEXIYropoaHbIX aBTO6YCOB MO YNUYHO-LOPOXKHON Ce-
TV ropofa Kyprasa.

AHanuTH4YecKue uccneaoBaHus

[lBMXeHne aBTOOYCOB NPUropogHOro, MeXAyropoa-
HOTO 1 MeXAYHAPOAHOr0 COOOLLEHNS OCYLLECTBASAETCA NO
YNNYHO-LOPOXHON ceTu ropofa Kyprana ¢ 0CTaHOBOYHOMO
NyHKTa, KOTOPbIA HaxoanuTcs Ha aBToBok3ane (000 «Kyp-
raHaBTOTPaHC») no agpecy yn. Mnowaab Banepus CobaHu-
Ha, 4.1, N0 CNeayLLM HaNpaBNEHUSM:

1. ABTOMO6MNbHLIE AOPOrY hefepanbHOro 3Ha4YeHus:
® P-254 — maructans «ApTbiw» (HensabuHck — Kyp-
raH — Omck — HoBoCnOMpCK), NPUMbIKAET K ropo-
[y C cesepa, 3anafa ! BOCTOKa;
® P-354 — maructans EkarepuHbypr — LLUagpuHek —
KypraH, npumMbIKaeT K ropofy C cesepa.
2. ABTOMOGMNbHbIE AOPOrM PErMOHANILHOIO 3HAYEHUS:
® asrofopora KypraH — Kyptambiw — LienuHHoe (37
Ol P3 37 A— 0005) — npuMmbIKaeT C 1ora;
® uiocce TiOHUHA NPUMbIKAET C tora 1 BNoCneAcTBuUm
JennTCA Ha [1Ba HanpasneHus: asTogopora KypraH —
3sepuHoronosckoe (37 0N P3 37 A— 0002) v aBTo-
Jopora KypraH — lNonoBruHHOe — BocKpeceHckoe —
rpannua Kasaxcrawna (37 O P3 37 A — 0004).
HanmeHOBaHUA U MAEHTU(NKALNOHHbIE HOMEpa COOT-
BETCTBYOT [aHHbIM 13 EAMHOro rocynapctBeHHOro pee-
cTpa aBTomo6unbHbIX gopor (EMPALL) u MepeyHs aBTomo-
GUMbHbIX LOPOr 06LLEro Nosib30BaHNA PErMOHaNbHOr0 UK
MEXMYHULMNANbHOro 3Ha4eHns Kypranckon obnactu [4].
KypraHckuii aBTOBOK3aJ1 HAXONUTCS PSAL0M C XKEeNe3Ho-
JOPOXHbIM BOK3a/10M B LIEHTPE ropofia Ha nnoluaam Bane-
pus CobaHuHa. Ha puc. 1 npeacTasneHo rpadynyeckoe 13o-
OpaxeHue Noabe3n0B K ropofdy Kyprauy.

Puc. 1. HanpasneHus d8uxeHus naccaxupckozo mpaxHcnopma
8 NPU20POOHOM, MEXKOY20POOHOM U MeXKOYHAPOOHOM
coobujeHuu ¢ asmosok3ana 2. Kypeava

o cocTosHMto Ha 0KTA6PL 2019 T. BCe MapLUpyThI Crpyn-
MUPOBaHbI MO HanpaBfeHWsAM 1 NpeacTaBeHbl B Ta6n. 1.
MakcumansbHoe Konm4ecTBo aBT06YCOB, BbIE3XALOLLMX C aB-
TOBOK3asa, COCTaBNAET 25 eANHML, 1 NPUXOAUTCS HA Bpe-
meHHoin uuTepsan ¢ 14:00 go 15:00 yacos (Ta6n. 2). bonb-
LLAs YacTb MAPLLIPYTOB ABMAKTCA KONbLEBLIMU, U, CNeao-
BaTesIbHO, MOYTY TaKoe Xe KONUYeCTBO aBTOOYCOB 3aX04AMT
Ha aBTOBOK3a/1 M0 YJINYHO-LOPOXKHON CETN C aBTOMOOWSTb-
HbIX AOpor pefiepanbHOro U PermoHanbHOro 3Ha4eHus.



JKcnnyartauua asTOMO6MIbHOrO TpaHcnopTa

Tabnuua 1

PacnpepeneHue aBTOGYCHbIX MapLWIpPYTOB N0 HAaNPaBAEHUAM

Hanpaeneuue

LBUXEHUA aBTOOYyCa
no MapLupyTy

Homepa mapLupyToB

P-254 (cesepHoe
HanpasneHue)

116 (KypraH — Benosepckoe 4/3 H. To6onbHoe), 119 (Kypran — benosepckoe), 121 (Kypran —
Benosepckoe 4/3 fepesHu), 581 (Kypraw — To6onbek), 583 (Kypran — CypryT), 750 (Kypran —
CypryT 4/3 AnyToposck), 586 (KypraH — XaHTbl-Mancuiick), 587 (Kypran — HikHeBapTOBCK 4/3
CypryT), 501 (KypraH — TiomeHb), 501 (KypraH — TiomeHb 4/3 benosepckoe), 669 (KypraH —
TiomeHb 4/3 Kapranonee), 584 (KypraH — Mpuo6be 4/3 XanTtbl-MaHcuiick), 915 (MarHutoropck —
TiomeHb), 722 (KocTaHan — TiomeHb)

P-254 (3anagHoe
HanpasneHue)

135 (Kypran — H. 3aBopuHa o Cbiveso), 136 (Kypran — Hprambiw), 518 (Kypran — Hosblid
Mup), 521 (Kypran — JlecHble Topku), 522 (Kypran — MwuwwkuHo), 650 (KypraH — LLyube),
651 (Kypran — Cadpakyneso), 717 (KypraH — Lymuxa), 500 (KypraH — Yensabunck), 915 (Tio-
MeHb — Maruuroropck)

P-254 (BocTo4HOE
HanpasneHue)

146 (KypraH — Baprawmw), 146 (Kypran — Baprawm 4/3 CbiueBo), 570 (Kypran — MocToBckoe),
602 (Kypran — Mokpoycoso 4/3 MocToBckoe), 576 (Kypran — [eTyxoBo), 576 (KypraH — O3e-
po Meagexbe), 574 (KypraH — OwypkoBo), 575 (KypraH — [y6posHoe), 577 (KypraH — Ma-
KyLunHO), 578 (KypraH — bonbuioe KypeiiHoe 4/3 MakywuHo), 579 (KypraH — Yactoosepbe),
582 (Kypran — Akta6aH), 596 (KypraH — KntokseHHoe), 597 (KypraH — Tpebywunroe), 600 (Kyp-
raH — MokpoycoBo), 656 (KypraH — OcTpoBHoe 4/3 Jlebsxbe), 657 (Kypran — [lnockoe 4/3
Jle6sxbe), 658 (KypraH — Xytopa 4/3 Jle6sxbe), 266 (Kypran — payeso), 267 (Kypras — Hosoe
JlywHnkoso), 724 (EkatepuH6ypr — asnogap), 726 (EkarepuH6ypr — Kaparauabl)

P-354

252 (KypraH — KpacHblit Okta6pb), 502 (Kypran — LLlagpunck), 532 (Kypran — [anmaroso), 561
(Kypran — Kapranosnbe), 550 (Kypran — Yumeeso), 628 (KypraH — LLlatposo 4/3 bapuHo), 629
(Kypran — LLlatpoBo), 669 (KypraH — TiomeHb 4/3 Kapranonbe) 542 (KypraH — Ekatepunbypr),
999 (KypraH — EkatepuH6ypr), 534 (KypraH — EkatepuH6ypr), 554 (KypraH — EkatepuH6ypr
4/3 Karaiick), 899 (KypraH — Hwxnuii Tarun 4/3 Exarepunbypr), 982 (Kypraw — lepmb), 545
(KypraH — Karaick)

370N P337A—
0005 (KypraH — Kyp-
Tambllw — LlenuHHoe)

503 (Kypran — Kyptamsliw), 513 (KypraH — Huxnee), 531 (KypraH — Menenuno), 533 (KypraH —
Cosetckoe), 535 (KypraH — KamaraH), 504 (KypraH — LlenunHoe), 537 (KypraH — 3akoynoso),
590 (TromeHb — KypTambiww), 715 (KypraH — AnbmeHeBo 4/3 Kyptambiww), 133 (KypraH — bonb-
woe Pakoso), 260 (KypraH — MeHLiukoBo), 264 (KypraH — MumenoBka), 257 (KypraH — HoBas
CnpopoBka)

370N P3
37 A— 0002, 37 0N
P3 37 A— 0004
(no wocce ToHNHA)

516 (KypraH — EpuwoBka), 520 (KypraH — bopoBnsiHka), 506 (KypraH — 3BepuHOronoBckoe),
507 (Kypran — CocHoBas Powa), 519 (KypraH — lMpopsiHoe), 529 (KypraH — MpopbIBHOE 4/3
03epHoe), 104 (KypraH — HoBas 3ato6onbHas), 114 (KypraH — JlecHon), 205 (KypraH — Keto-
B0), 510 (KypraH — lMonosuHHoe), 547 (KypraH — BockpeceHckoe), 547 (KypraH — BockpeceH-
ckoe A0 MonosuHHOro), 209 (KypraH — Kawwwmputo), 209 (KypraH — KawmpuHo go CtaHosoi),
211 (KypraH — PoBHas), 215 (KypraH — Ceetnas MonsHa), 243 (Kypraw — CaHatopuid «JlecHu-
Kn»), 720/1 (TromeHb — JIncakoBsck), 720 (Kyprah — PyaHblii 4/3 KocTtanait), 722 (TromeHb — Ko-
cTaHait), 725 (KypraH — NpecHoBka)

[Mpu aHanuse uHdopmauy n3 peectpa [2] 6b110 ycTa-
HOBJIEHO, 4TO Ha MapLupyTe 501 (KypraH — TioMeHb) [BU-
XKEHUe 0T aBTOBOK3ana B CeBEPHOM HanpasneHnu (P-254)
10 ynuubl OMCKOiA OCYLLECTBNISETCA N0 Pas3HbiM MapLupy-
Tam yNu4HO-J0POXKHON CeTu I. KypraHa:

1. Kypran, nn. Cob6anuHa, yn. Puxapga 3opre, yn. Konn
MsroTuHa, yn. Nponertapckas, np. Mawmnoctpoutenei, yn.
[O3sepxutHckoro, yn. Omckas (M Mepkynos Hpuit Hukona-
esuny, 000 «Astomur», AQ «[TATM-1», UTT Kpbinos Bsdec-
nas Bragumuposuy);

2. KypraH, yn. CtaHunoHHas, yn. byposa-lletposa,
yn. [3epxuHckoro, yn. Omckas (000 «ABTomMur»);

3. Mnowgagps CobaHuHa, yn. CTaHumoHHas, yn. JleHnHa, yn.
Konu Msarotuna, yn. lMponertapckas, npocnekt MatumHocTpo-
utenen, yn. 1sepxumHckoro, yn. Omckas (MMM Kpbinos Bsyec-
nas Bnagnmunposuy, AO «MMATTI-5», 000 «[TIK «TpaHCABTO»).

B HanpasneHuu TiOMEHM CYLLLECTBYET eLLe MapLLpyT 669
(Kypran — TiomeHb 4/3 Kapranosibe), Ho OH C BbIXOZOM Ha
P-354 u coBnagaet ¢ mapwpytom 501 TONbKO Ha y4acTke
Vicetckoe — TiOMeHb, NMO3TOMY B TEKYLLEH BbIGOPKE WH-
(hopmauns 0 HeM He y4uTbIBaNach.
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JKcnnyaTtauua asTOMOOMIbHOMO TpaHcnopTa

Tabnunua 2

KonnyecTso TpaHCNOPTHbIX CPEACTB, Bble3KaloLUx C TEpPPUTOPUM aBTOBOK3ana (YacoBoil rpacuk — cpepa)

8:00-9:00
9:00-10:00
11:00-12:00

13:00-14:00
14:00-15:00

o
=
o
My
o
=
S
=

16:00-17:00
17:00-18:00
18:00-19:00
23:00-00:00

P-254 (ceBepHOe HanpasneHue)
1t e 2]2]a]1]a]s]2]o]1]2]2]0]0]o0]2
P-254 (3anagHoe HanpasneHue)
a2 s a1 2]o]lo]1]0o]0o]o0]o
P-254 (BoCTO4HOE HanpasneHue)
t |23 |s|s |58 |s5|s][6]3|s5|3a]a]1]0o]o0]o
P-354
o | 1|21 s |22 a|a|aloa|alalo|1]1]2]
37 01 P3 37 A — 0005
3 |2 |2|s|s|s|a|e |5 |a|lals]a]2]2]o]o]o
occe TioHWHa
o |6 6| a2 afa]ale]2]6]s5]a]2]1]0]0a]o
06Lee KonmM4ecTBO
6 | 14 | 16| 16|16 |18 |2 |24 |25 | 19|17 |23 [15]1n]5]1]2]3

Puc. 2. [paguyeckoe uzobpaxeHue 08uxeHUs asmobycos
no mapwpymy 501 «Kypean — TiomeHb»

Jn4HbIi ONbIT NOE30K aBTOPOB Mo MapLLpyTy 501 «Kyp-
raH — TioMeHb» N03BONSET CLeNaTh BbIBOL O TOM, 4TO BO-
AUTENN 4ACTO A0MYCKAOT OTKIIOHEHWS 0T MapLLPYTOB, YKa-
3aHHbIX B peectpe. Tak, netom 2019 r. Ha yn. OMCKO npo-
BOAMIINCb PEMOHTHbIE PaboTbl, ABKEHIE ObIN0 04eHb MEA-
NeHHbIM, ¢ 06pa3oBaHem nNpo6oK 1 3aTOPOB, 1 BOLUTENN
B MPOW3BOJSILHOM MOPSAKE HA CBOE YCMOTPEHUE BbIGUpanu
MapLpyT o6besaa ynuusl OMCKOR.

Puc. 3. [paguyeckoe uzobpaxeHue
o6ve30a mocma bW 8 2. Kypeare

C 15 centa6ps 2019 r. nytenposog no npocnekty Ma-
LUMHOCTPOUTENEN 3aKPbIT HA PEKOHCTPYKLMIO CPOKOM [0
1,5 net. AgmuHuctpauma ropoga Kyprana paspa6orana
BPEMEHHYI0 Cxemy 00be3fia, a TaKXXe ABMXeHUs obLle-
CTBEHHOr0 TpaHcnopTa (MapLupyThbl PerynapHbIX nepeso-
30K B YepTe ropoda) Ha nepuog pemoHTa. CornacHo Bpe-
MEHHOI CXeme, [BWXeHWe aBTOMOOWIIbHOIO TpaHcnopTa
OpraHu3oBaHo no mapwpyTty: np. MawuHocTponutenen —




yn. XummalLiesckas — yn. byposa-Iletposa (nytenposog) —
np. Mapwana ronukosa [5]. OfHaKo B OTHOLIEHUN MapLU-
pYyTOB NPUrOPOLHOr0, MeXAyropofHOro coo6LleHus Ta-
Kne KOPPeKTUPOBKW OTCYTCTBYIOT, U BOAUTENN BbIGUPAOT
MapLUPYT ABMXKEHMUS MO YNNYHO-LOPOXHON ceTn I. Kypra-
Ha Ha CBOE YCMOTpEeHMe. ATO OTHOCUTCA K 25 MapLupyTam
(B pasHoe BpeMms CyTOK) C Bble3fioM Ha P-354 n P-254 (3a-
nagHoe HanpasneHue).

iccnepnoBanue opraHn3almm aBuxeHus aBTo6ycos no
YNUYHO-J0POXHON CETM ropofia THOMEHM 6b10 BbINOHEHO
paHee, pe3ynsrarhl NpefcTaB/eHbl B paboTax [6, 7].

OyeBMAHO, YTO JBIKEHNE aBTOOYCOB B YepTe ropoja
JOJKHO ObITb YNOPALOYEHO, a NPWU HEOOXOAUMOCTU Tpe-
6yeTcs onepaTuBHbIA KOHTPOSb W KOPPEKTUPOBKA. Boau-
TeSlb He [JO/KEH OTKIIOHATHCA OT YCTAHOB/IEHHOTO MapLL-
pyTa, BbIOOP MapLUpyTa ABMXKEHUS aBTobyca no Yn4HO-
LOPOXHON CeTU ropofja CrefyeT OCYLLeCTBNATh C Y4ETOM
6€30MacCHOCTY JJOPOXXHOTO ABVKEHUS U COKPALLEHUs Bpe-
MEHU HaxoX[eHus aBTobyca B rpaHuLax ropofckon Yep-
Tbl. MapLupyT no ropoay nepuoanyeckn LOSKeH noasep-
ratbCsl KOPPEKTUPOBKE B 3aBUCMMOCTU OT U3MEHEHUS [10-
POXHbIX 1 UHbIX YCIIOBUIA (ONepaTuBHOE U3MeHeHne) [8].

OTcyTCcTBME MexaHW3Ma Bbi6opa ABWXKEHNUS aBTobyca
MEXYyropoAHOro CO0O6LLEHUs N0 TePPUTOPUU YIINYHO-L0-
POXHOM CETU, ONEPaTUBHOTO KOHTPONSA, BbILENEHHbIX MO-
N0C N5 06LLECTBEHHOr0 TPAHCTOPTA Ha BbIe3[ax U3 ropoja
NPUBOANT K TOMY, 4TO Takoe ABxXeHne 3aHnmaet 20-40 %
BPEMEHW NepeBO3KM naccaxupa Ha mapLupyte. Kak cneg-
CTBME, YaCTb NACCAXMPOB NPELN04YUTAET MOJIb30BATLCS OH-
NaiH-CepBNCOM aBTOMOBWIbHBIX NONyT4MKOB «BlaBlaCar».
CO6CTBEHHbIN OMbIT UCMOMb30BAHUSA TAKOTO CEpBMCa NOKa-
3bIBAET, YTO BbICA/IKA NACCAXMPOB B 6ONbLUUHCTBE Cly4aeB
OCYLLIECTBSAETCA B TPAHCMOPTHO-NEPeCcaf0UHbIX y3nax, 6e3
32e3/2 B LeHTP ropoAa. G TO4KM 3peHNs NOBbILLEHNS KOHKY-
PeHLK 06LLLECTBEHHOrO aBTOBYCHOIO COOBLLIEHNS B MEXY-
rOPOLHOM COOBLLEHNN 1 YMEHbLLIEHWS BPEMEHU NEePeBO3KM
naccaxupos Heo6X04MMO pacCMOTPETL BOMPOC MO opra-
HU3ALMN «NePEexBaTbIBAIOLLMX>» aBTOCTAHLIMA HA NOAbe3aax
K KpynHOMY Meranonucy. [ns npuHATUAS PeLLeHns HYXHbl
JONONHUTENbHbIE UCCNEA0BAHNA 1 NPOLeaypbl MOLENNPO-
BaHMS C Y4ETOM KOJIMYECTBEHHbIX XapaKTepucTuk pasmepa
aswxenns [9, 10]. CnegosarensHo, HEO06X0ANMO NpoaHa-
NN3MPOBATb HECKONBbKO rOPOAI0B.

ABTOpamu ctatbu pa3paboTaH anroputM NpoBefeHus
1ccnesoBaHNs NopsiaKka ABUKEHNS aBT06yCOB NPUropoAHo-
ro, MeXyropoHoro 1 MeXayHapoAHOro CO0OLLEHUs C aB-
TOBOK3a/1a no YNN4HO-AOPOXHOM CETU KPYMHOro ropofa.

JKkcnnyarayuma aBTOMOOMNbLHOrO TpaHcnopra

OCHOBHbIE 3Tanbl aANrOPUTMa NPOBEAEHNS NCCNEA0BAHNS:

1. OnpegeneHne aBTOMOBUITbHBIX AOPOT doefepanbHoO-
ro, PErmoHanbHOro ¥ MyHULUNANIbHOIO 3HA4YeHNS, NPUMBI-
KaloLLMX (MpOXOLALLMX Yepes) K KpynHoMy ropogy (paéota
C CEpPBUCOM «SHIEKC-KapTbl»).

2. OnpepfeneHne MeCTOHAX0XAEHUS aBTOBOK3asoB
B ropoje.

3. C60p MHOpMaLnM 0 AEeNCTBYIOLMX MApPLLpyTax
3 PEECTPOB PErynspHbIX aBTOOYCHbLIX MApPLUPYTOB BCEX
YPOBHEN.

4. [TpoBepKa aKTyanbHOCTU KaXXA0ro MapLupyTa o cam-
Ty OHNANH-NPOAAXN GUNETOB KaK aKTyanbHOro pacnmcaxus
ABWXeHus https:/buspay.ru/.

5. MpoBefeHNne BbIGOPOYHOr0 XPOHOMETPaXKa no Bpe-
MEHW [IBUXEHWS aBTO6YCOB OT aBTOBOK3as1a M0 YNnU4YHO-L0-
POXHOM CETN ropoja.

6. Pazpa6oTka Mozienu iBMXeHUs aBTo6YCOB (4aCOBOM
rpachuk) Ans onpeseneHns KNo4eBbIX TOHEK KOHTPONA (PUCK
nonasaHus asTobyca B 4acol MUK B NPO6KY).

7. PagpaboTka npoLefypbl NPUHATAA PELLEHNUS N0 13-
MEHEHWI0 MOopsAAKa ABUKEHUS aBTOOYCOB NPUrOpPOSHOrO,
MEXJYropofHOro 1 MeXayHapoLHOr0 COOBLLEHUS MO Ynny-
HO-[0POXXHOW CeTH ropoaa.

BbiBofbl

[lB1XeHne aBT06YCOB NPUrOPOAHOr0, MEXAYropoaHO-
ro 1 MeXJyHapoaHOro coo6LLeHMs No YNYHO-L0POXKHON
CeTn r. KypraHa cornacHo peecrtpam OCYLLECTBNIAETCS N0
pa3HbIM ynuLamM faxe B paMkax 04HOro mappyra. Onu-
CaHWe MapLupyTa B HEKOTOPbIX Cry4Yasx B PEECTPe yKasa-
HO HEKOPPEKTHO (TaK, Hanpumep, B Ka4eCTBE Ha4anbHOro
NyHKTa 0TNpaBeHs ykasaHa ynnua CTaHumoHHas, 40 KOTo-
poii ¢ nnowaam CobaHnHa aBToBYC eLLe [OKEH Npoexatb
400 m). Ha noarotoButensHOM 3Tane cobpaHa u cucrema-
TU3MpoBaHa NHgopmauns o hakTU4ecKOM [BUXEHUMN aB-
TOOYCOB C KypraHckoro aBToBOK3arna no ynnm4YHo-40p0X-
HOI1 CETW B 4epTe ropofja. HanpasneHuem JanbHenLwmx uc-
CNefioBaHui 6yaeT pa3paboTka MOAENN ABMXKEHNS aBTOOY-
COB (4aC0BOW rpadhuK) C MCMONb30BAHNEM NAKETA UMUTA-
uMoHHoro mogenuposanusa AnyLogic 8 University (o6pa-
30BaTeNibHas Bepcus). AHanornyHoele uccnenosaHus 6y-
OYT BbINONHEHbI U B I. EkatepuHbypre. ChopmynmpoBaHs!
OCHOBHbIE 3Tanbl anropuTMa NpPOBeLeHUs UCCIIeL0BaHUS
nopszKa ABMKEHUs aBTO6YCOB C aBTOBOK3ana no ynu4Ho-
JIOPOXXHOI CeTy KPYNHOro ropofa. Ut

-BOPOXKHOII CETM KPYMHOrOo ropoaa

0. 10. CmupHosa, M. B. Cyxarosa, [1. B. Usarosa | Nopapok fBMMKEHUA aBTOGYCOB C aBTOBOK3aa Mo YAUYHO
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JKkcnnyarayuua aBTOMOOMNbLHOro TpaHcnopTa

Cnucok nutepatypbl / Reference

1.

PeecTp perynaipHbix MeXnyHapoAHbIX aBTOOYCHbIX MapLU-
pyTOB MO cocTOAHMIO0 Ha 30 okTA6Ps 2019 r. // Ochuumans-
HbI VIHTepHeT-pecypc MuHucTepcTea TpaHcnopTa Poceuii-
ckoin ®efepaunm [3nekTpoHHbIA pecype]. — URL: https://
www.mintrans.ru (gara oébpatwienms: 11.11.2019).

Peectp MexpernoHanbHbIX MapLUIpyTOB PerynsapHbIX nepe-
BO30K M0 COCTOSHMIO Ha 7 HOA6psA 2019 r. // OchmumanbHbIi
HTepHeT-pecypc MuHucTepcTea Tpancnopta Poccuiickon
®epepaunn [3nekTpoHHbI pecypc]. — URL: hitps:/www.
mintrans.ru (gara o6pawienns: 11.11.2019).

PeecTp MeXXMyHMLMNANbHbIX MAPLUPYTOB PErYASAPHbIX Me-
PEeBO30K MmaccaXupos 1 6araxxa aBTOMOOUIIbHLIM TPaHC-
MopTOM N0 COCTOAHMIO Ha 16 ntons 2017 r. [AneKTpoH-
HbI pecypc] // [lenapTaMeHT NMpOMBbILLIEHHOCTY W TPAHC-
noprta Kypravckon o6nact. — URL: http://ind.kurganobl.
ru (gara oopatiequs 08.11. 2019).

[TocTaHoBseHne npasuTenbcTea KypraHckor o6nacti Ne 48
ot 13 mapta 2018 r. «06 yTBEPXXAEHUM NEPEYHS ABBTOMO-
6UNbHBIX OPOr 06LLEr0 N0b30BaHUA PErNOHANIBHOMO UK
MEXMYHULMNANbHOr0 3Ha4eHns KypraHckom o061actu». —
URL: https://www.garant.ru/hotlaw/kurgan/1188921.
OcpuumanbHbin cant MKY «TpaHcnopTHOe ynpaBneHue»
[9nekTpoHHbIi pecype]. — URL: http://mutu-kgn.ru/news.
php (para o6pawieHuns: 08.11.2019).

CmupHosa 0.10., CyxaHosa M. B. ViccneaoBaHns nopsa-
Ka [BVKEHWS MPUrOPOSHbIX U MEXAYrOPOAHbIX aBTOOY-
COB 0 YNUYHO-JOPOXKHON ceTn ropoga Tiomenu // MNpo-
6nemMbl (OYHKLMOHMPOBAHNA CUCTEM TpaHcnopTa : Ma-

06vem ctaten: 0,56 aBTOPCKNX McTa

Tepuanbl MexayHapogHOW Hay4HO-MPAKTUYECKON KOH-
(hepeHLmMn CTYAEHTOB, acMUPAHTOB M MOMOAbIX YYEHbIX
(5—7 pexabps 2018 r.): B 2 1./ 0TB. pes. A.B. Measenes. —
Tiomenb : TWY, 2019. — T. 2 — C. 317-322.

CmupHosa 0. K., EBctpatosa . 1. MogenupoBaHue aBuke-
HUs aBTOOYCOB C aBTOBOK3a/1a M0 Y/IMYHO-A0POXKHON CETU
KpynHoro ropoga // TpaHCcnopTHOe NnaHupoBaHue U MOofe-
nuposaxue. Lindhposoe 6yayLLee yrpaseHns TPaHCnopToM
(Mocksa, 24-25 mas 2018 1.) : c6opHuk Tpyaos Il Mexay-
HApPOAHON HAay4HO-MPaKTU4ECKON KOHMEPEHLMN / Nof, pes.
C.B. XKankasuesa. — M. : MAOW, 2018. — C. 139-149.
AkyHuHa H. B., ikyHud H. H., Optouun . A., Jlerawes C.B.
MopenmpoBaHue npoBO3HOI CNOCOGHOCTM FOPOACKOro nac-
CQXNPCKOro TPAHCNOPTA C Y4eTOM BO3MOXHOCTU YIIMYHO-
LOPOXXHOW CeTn // ABTOMO6UNBbHAA MPOMBILLIEHHOCTb. —
2018. — No 3. — C. 27-31. — ISSN 0005-2337.

[Tetpos A. 1., MetpoB A.A. PauuoHanbHO-I0rMcTnyeckue
OCHOBbI pacnpefenenns pecypcoB NaccaxnpeKoro obLLe-
CTBEHHOr0 TPaHCMNOPTa B NPOCTPAHCTBE MAPLUPYTHONA Ce-
TV KpYnHOro ropoga // JToructuiecknin ayout TpaHenopra
1 Lenen noctasok : matepuans! Il MexayHapoAHo Hay-
HO-MPaKTU4YeCKoi KoHepeHuun (26 anpens 2019 .) / oTB.
pea. C.A. 3ptmaH. — TiomeHsb : TUY, 2019. — C. 356-363.

. Myrayes . H., Bonogbku M. 11. MporHosuposaxue passu-

TUS CUCTEMbI FOPOACKOr0 MNACCAXMPCKOro TPaHCNopTa B YC-
NOBMAX KPyNnHOro ropofa // BecTHUK TuxookeaHcKoro ro-
cypapcteeHHoro yHueepcutera. — 2010. — Ne 1 (16). —
C. 91-98.
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Moanucka Ha 2020 rop.
MopnucHoi nnpekc B katanore «fpecca Poccumn» — 85022.
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TexHu4yeckue Tpe6oBaHUA U peKOMeHAaLuu
K 0(hOpMNeHunto cTaTen

1. MNy6nukaums cocTouT U3 CrneaylWwmx 06s3aTeNbHbIX
3/1EMEHTOB:

a) VIK;

6) ®.11.0.asTopa (aBTOPOB) (Ha PyCCKOM U aHIMNiA-
CKOM fi3blKaXx);

B) Ha3BaHWE CTaTbW (HA PYCCKOM M aHINIMIACKOM
A3bIKax);

r) aHHoTauWs (Ha pycCKOM M aHrMUIACKOM A3bIKaXx);

[) KNoyeBble CroBa (Ha PYCCKOM M aHMNACKOM
A3blKax);

€) TeKCT cTaThy;

X) 6nbnnorpacnyeckunin Crncok;

3) CBefeHus 06 aBTope (aBTopax): MecTo paboThbl (yye-
Obl), y4eHas CTeneHb, y4eHOe 3BaHue, LOMKHOCTb,
MOYTOBbIN afpec, TenedoH, e-mail (Ha pycckom
1 aHIMUACKOM A3blIKaX);

1) nopTpeTHoe (POTO aBTopa (aBTOPOB), NMPELCTaB-
NIEHHOE B 371EKTPOHHOM BUzE OTAESNbHbIM haiiom,
LIBETHOE, BbICOKOI0 Ka4yecTtsa, B hopmarax *.jpg
(o7 200 K6), *.tif (o1 1 M6).

2. Matepmansl nogrotasnuatTcs B pegakrope MS Word.
3. 06bem cTatby He 6onee 15 cTpaHmu,

4. Cnucok nuTepaTypbl NOMELLAETCS B KOHLE CTaTby
noc/e noA3aronoBka U ocDOPMNSETCS B COOTBETCTBUM
¢ FOCT 7.1-2003, TOCT 7.0.5-2008. Ccbinku Ha nuTtepary-
py B TEKCTe cTaTbi 0CDOPMASIOTCS B KBAPaTHbIX CKOBKAX
(31, [3, 4], [3-7]).

5. Tpe6oBanus K pasmeTke ¥ (HOPMaTUPOBAHMIO TEKCTA.
Mons cTpaHWubl — N0 2 CM C KaxZoro kpas. CTpaHuubl
LOJDKHbI 6bITh 663 Hymepauuu. TekCT cTaTbi: WPUET
Times New Roman, kernb 14; MeXCTPOYHbIA WHTEPBA

NOJNYTOPHbIA; BbIPABHUBAHWE NO LUUPUHE; OTCTYN NEPBON
CTpoKM 1,25 CM; paccTaHoBKa NepeHOCcoB aBTOMaT4eckKas.
[pocTble hopmynbl U COYETAHUS CUMBONOB HABUPAKOTCS
B TEKCTOBOM PEXMME, CIIOXKHbIE — NPY NMOMOLLM peJjaKTopa
dhopmyn Microsoft Equation unu MathType n pacnonaratotcs
Mo LEHTPY CTpaHuLbl. HanucaHne 6yKB: pyccKue u rpeye-
CKme OYKBbI (3, 6, B, A, b, B; &, ®, Q, X), a Takxe Lunpsl
n dyHkuun (1, 2, 3; I, V, XIl; sin, Ig, min n gp.) nuwytcs
TONbKO NPAMO; NaTuHCKMe 6ykBbl (a, b, ¢, A, B, N v np.) -
TONbKO KYPCUBOM.

6. PUCYHKM M Tabnuubl. TabnnLbl AOMKHbI 6bITb CHAOXKEHbI
3aronoBkamu, a pUCcyHKu — nognucamu. Pacnonoxesue
3aroJi0BKOB: CNOBO «Ja6/1mLa» — B NPaBblil KPai TabNNLbI;
Ha3BaHWe TabnuLbl pacnonaraeTcs no LeHTpy Hag Tabnu-
Len. B pucyHkax (guarpammax u rpagprkax) cnoso «Puc.»,
HOMEp M Ha3BaHWe PUCYHKA PacnonaratoTcs no LeHTPy Ha-
60opa nog pucyHKom. PacnonoxeHue Tabnui, 1 pucyHKoB —
MNOCne CChIIKK HA HUX. YCIIOBHbIE 0603HA4YEHNS B PUCYHKAX
1 TabnuLAX, ECIN OHU ECTb, JOJKHbI ObITb PACLUNDPOBAHbI
B MOANWCY W B TEKCTE CTATbMU.

PucyHku. LiBeTHbIE 1 HepHO-6enble (eCNu HET LiBETHbIX)
UNNHOCTPALMM NPUHUMAOTCS OTAENbHbIMM dhaiinamu B qoop-
marax *.jpg (ot 300 K6), *.tif, *.omp (o1 2 M6). Hegonyctu-
MO UCMOJIb30BaHME N306PKEHUIA, B3ATLIX N3 VIHTEpHETa,
pasmepom 5-100 K6, a Takxxe 0TCKaHMPOBAHHbIX BEPCUI
NI0X0ro Ka4ecTsa.

Inarpammbl, cxembl U TaBNKLbI MOTYT ObITb NPeACTaB-
neHbl B popmatax MS Excel, MS Visio, MS Word (crpynnu-
poBaHHble). OTAAETCA NPeSNoYTEeHNe NCXOAHBIM (haiinam,
KOTOPbIE JOMYCKaKT PefakTUpoBaHue pucyHka. [onycka-
t0TCS U300PXEHNS, KOHBEPTUPOBAHHbIE B hopmats! *.cdr,
*.cmx, *.eps, *.ai, *.wmf, *.cgm, *.dwg.

7. Matepnansl ana 04epefHOro Homepa NPUHUMAKTCS
10 30-ro yucrna nepsoro Mecsua Kkeaprana.

MoanucHOM MHAEKC U3[aHMNA
B 06wepoccuiickom Katanore «flpecca Poccun» — 85022.



HayuHo-uccnefoBarensckas naboparopus
HA «KOMNbIOTEpHbIE CUCTEMbl ABTOMATUKM»
®rB0Y BO Vprync

PA3PABOTKA, MPOEKTWUPOBAHWNE, BHEAPEHUE
N COMPOBOXOEHWE KOMMJIEKCA CUCTEM
XXENME3HOOOPOXHO ABTOMATUKMN

o 3U-MMNK, 3U-MMK-Y — penenHo-npoLeccopHas
LieHTpanumaauus

MMU-MIMK — mukponpoLeccopHas LeHTpanu3auns
JU-MMNK — gucnetyepckas LeHTpanuaauns
YaM-MIMK — ycTpoicTBa aneKkTponuTaHms
CTO-MMK — cuctema TexHUYeCKoi 4NarHoCTUKI

O o oo o

ACY APJTM — aBTOMaTWU31NpOBaHHaa cucTema yyéra
1 aHanM3a paboTbl NINHWIA METPOMNONUTEHA

o KAC 1Y — komnnekcHas aBTOMaT3NpOBaHHas cucTema
QUCMETYEPCKOro ynpassieHns

Hawu agpec: 620034, ExatepuH6ypr, yn. Konmoroposa, 66, kopnyc b, od. B3-7
Ten./dakc: (343) 221-25-23
E-mail: info@nilksa.ru. Be6-cait: www.nilksa.ru

?ﬁﬁ HAYYHO-UCCNEQIOBATEJIbCKAS JIABOPATOPUSA
«CUCTEMbI ABTOMATW3WPOBAHHOI0 NPOEKTUPOBAHIA KOHTAKTHOWN CETU>

OCHOBHbIE HanpaeneHns paboTbl
® PaspaﬁoTKa NPOEKTOB PEKOHCTPYKLUUW N MOAePHM3aL K KOHTaKTHOW CETH )Kene3H00P0XXHOro TpaHcnopTa.

@ [IpoeKTMPOBAHIE BHELLIHEro aNeKTpocHabxeHns 40 1000 KB BKNIOYNTENLHO U BHYTPEHHEr0 3N1eKTPOCHAGKEHNA XKUbIX, 06LLECTBEH-
HbIX 1 MPON3BOACTBEHHbIX 3[aHNIA.

@ [IpoBe/ieHue 3NIEKTPOTEXHUYECKON IKCNEPTU3bI 060PYA0BAHNS.
@ Pacyer aBTOKONE6aHWI NPOBOJOB KOHTAKTHOI MOABECKM W B3AUMOLEICTBUA PA3NINYHbIX TOKOMPUEMHIKOB C KOHTAKTHBIM MPOBOZOM.
® Hay4yHo-1cCnea0BaTenbCckue padoThl B 0671aCTY COBEPLUEHCTBOBAHNS CUCTEMbI TOKOCHEMA XKENIe3HOA0P0XKHOr0 TPaHCNopTa.

3asefytownii nabopatopueil: KaHA. TeXH. HayK, AoLeHT KoBanes Anekceii AHaTONbeBMY.
o000OGO
Haw anpec: 620034, EkatepuH6bypr, yn. Konmoropoga, 66, og. 63-03.

Ten./chakc: (343) 221-25-27.
E-mail: saprks@mail.ru. Be6-cait: www.sapr-ks.usurt.ru
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