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_(TekcT cTarbu Ha aHr. 13. — B MUpE 110 00bEMY BHEIITHEI TOProB-
English text of the article — p. 146) .
Jm. B 2017 rogy ero BHEIIHETOPTOBLIN 000POT

OcHoBHble 3aTpyaHenms npu  coctaBui 4,11 TpJIH 1O/UTApOB, SKCIIOPT YBE-
TPaHCMOPTMPOBKE rPy30B MEXAYHAaPOAHBIMU
KOHTelHepHbIMU rnoe3aamu Bo3HukaoT npy  JTAIAICA 10 2,26 TpH nostapos [ 1]. [aBHbIM

nepece4eHuy rocyAapCTBEeHHOM rpaHnubl.  ToprosbiM MapTHEpoM Kwurast B crpanax EC
,ﬂeraanbm aHasin3 rnpuv4nH ux 3agepxxexK r
Ha XXeNe3HOA0POXHbIX NyHKTax nponycka 1BJIACTCA 1CpMaHus.
BbISIBUJI HANGOJ1e€ XapaKTepPHbIE «y3Kne» TpaHcnopTHblE KOMMYHMKaLMK EBpoasu-

mMecTa. B Lesiix coBepLUeHCTBOBaHNSA
npoueayp AokymeHTanbHoro ATCKOTO KOHTUHEHTA OMPEAEIISIIOT MapIUpPyThI

Y MHHOPMALIMOHHOIO COMPOBOX/AEHNSI  TOCTABKM IPy3a U3 MECT ITPOU3BOICTBA B MECTa
rpy30roTOoKOB, a TaKkke KOHCoMAaLumuy 6usHec- 6 L
npoLeccos ¢ yyacTuem rpy3osnagensuyes, [1OTPCOJICHUA. [PY30BOC XKEJIE3HONOPOXKHOE

nepeBO34MKOB, IKCNIEANTOPOB, peaepanbHbix  coobleHne Mexay Kuraem u EBponoii 3ary-
opraHoB UCINOJIHUTEJIbHOU BJ1acTu 20 1 1 C 57
B cpepe KOHTPONs M Hap3opa, komnauuii  LLICHO B roxy. L TeX IOp OTKPBITO S/ Mapli-

110 NPeAOCTaBNACHNIO TPaHCMOPTHBEIX  pyToB. HEMHOIME U3 HUX MpeUIaraloT peryJisp-
U JIOTUCTUYECKUX yCiyr rnpeansio)XXxeHo co3gaHve o o o
eAMHOro HPOPMAaLMOHHOro npocTpancTea  HPI KOHTEHHEPHBII CEPBUC U BBICOKYIO CKO-

no rexHosorum 6aok4eriH (block chain). pocTh noctaBku [2]. Ha camoM MoI1IHOM Ha-
OnpeneneHsbl PUHAHCOBbLIE PE3YNbLTaThl €r0 .
UCroNb30BaHWs, HalaeHbl BonoaHuTeMbHble ~1TPABJICHUHN KOHTEMHEPOIIOTOKA M3 MMOpTa

pecypcsi nporpammHoro npoaykta Ha ockose  [Ilanxaii (KHP) no cranimu [yiicoypr (Iep-
UHCTPYMEHTOB GU3HEC-/I0rMKU, MPUYACTHBIX
K OLieHKe Ka4yeCcTBa TOBapOABVXEHUS Ha MaHWs1) Peali30BaHbl CIIEAYIOIIME OCHOBHbIE

TPaHCMOPTHOM MapLUpyTe.  BapHaHThI MPOMYCKA KOHTEMHEPHBIX ITOE€3/I0B:
Knto4esble c/10Ba: KOHTEMHEPONOTOK, 1. Topr anxait (KHP)—nopr BocTounbrii
MexayHapoaHas 4ocTaska, TPaHCMNOPTHbIN (P(I))_CTaH]_mﬂ JHyiicoypr (repMaHHﬂ)_

mapL, , XKeJsle3Ho40, OXKHbIV MYHKT rpoIt CKa, o
SR AP v 6,’30,(3,/6,;,,;,. 2. Nopt Manxait (KHP)—:xeneznono-

I D OOKH B TYHKT npornycka (KAIIIT) Ipo-
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Puc. 1. OcHoBHbIe pakTopsl, onpeaensiolmue o6bEmM nepeBo3oK Mo TPaHCMOPTHOMY MapLUPYTY.

nekoBo (P®)—cranuus Jdyiicoypr (Tepma-
HUSA).

3. [Mopt Wanxait (KHP)—2KIATIIT 3a6aii-
kanbeK (P®)—cranums dyiicoypr (Iepmanust).

4. Topt tlanxaii (KHP)—2KITIIT Haym-
ku (P®)—cranuus dyiicoypr (lepmanms).

5. Mopt anxait (KHP)—2KATITT TocThik
(Kazaxcran)—cranuums dyiicoypr (Iepmanus).

6. Topr Lauxait (KHP)—XIIIT AntbiH-
konb (Kazaxcran)—cranuus Hyiicoypr (Iep-
MaHusl).

OO0BEM crienoBaHUsI KOHTEHHEPOIIOTOKA
T10 AJIETEPHATUBHBIM TPAHCITOPTHBIM MapIIpy-
TaM pacrpeaesisieTcsi HepaBHOMEPHO. DTO
OOBSICHSIETCSI Pa3IMYHBIMU TIPUUMHAMM, CPE-
TV KOTOPBIX KQUECTBO TPAHCIIOPTHO-JIOTUCTH -
YECKOTO O0CITy>KUBaHUSI, YDOBEHb F'APMOHM -
3aIlU COTIPENIeTbHBIX XKeJIE3HOTOPOKHBIX
CHUCTEM, OOBEM U HAMPABJIECHUS CIETOBAHUS
MEXIYHApOAHOTO IPy30MOTOKA U T.1. (puc. 1).

KoHTeitHeponoToK, ciemays 1o TPaHCIIOPT-
HOMY MapIIIpyTy, UCITBITHIBAET Ha ce0e BO3-
neiictue da3 obciyxupaHus. Hanbomnpiiee
BJIMSTHUE OKa3bIBAE€TCS B ITYHKTaX MPOITyCcKa
yepes rocyaapcTBeHHyto rpaHuiyy. Ha 2KJITTTT
dukcupyercst 1o 70 % motepb BpeMEeHHU OT BCeX
3agepkeK B myTH [3]. OCHOBHBIC TPUYNHBI:
CJIOXKHOCTH B OpPTaHU3aIIMK1 MEXBETOMCTBEH-
HOTO B3aMMOJIEHICTBUS yYaCTHUKOB BHEIITHE -
aKOHOMMYECKOH AesTebHocTH (BOI) — rpy-
30BJIAJIENBLIEB, IEPEBO3UUKOB, IKCIIEAUTOPOB,
(benepanbHBIX OPTAHOB UCITOJTHUTEIbHOMN
BJIACTU B c(hepe KOHTPOJIS U Haa30pa, KoMIIa-
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HUI U JIWII 110 TIPEIOCTABJIEHUIO TPAHCIIOPTHBIX
M JIOTUCTUYECKUX YCIIYT; TeXHUIecKast pa3o0-
IMEHHOCTH TPAHCTIOPTHOU MH(MPACTPYKTYPHI
COIpeIeTbHBIX TOCYIapCTB; paboTa B paMKax
pPa3HbBIX MPABOBBIX MOJIEH MEXIYHAPOIHOTO
TPaHCIOPTHOTO 3akoHoaaTeIbcTBa (KOHBEH-
IIMST O MEXIYHAPOIHBIX JKeJIe3HOTOPOXKHBIX
nepeBo3kax — MM KOTU® u Cornamrenne
0 MEXITYHapOIHOM XeJIe3HOTOPOXKHOM Tpy-
30BoM coobmeHun — CMI'C) [4]. Orciona
HETpocTasi CucTeMa JIOKyMeHTOO00poTa Ha
KITIIT, HeoOXoAMMOCTb Meperpy3a KOHTE-
HEpOB 13 TIOJBMKHOTO COCTaBa OHON IINPH-
HBI KOJIEU B IPYTYIO.

Bpewms nponycka Ha 2KITIIT B 3HaunTE B~
HOI Mepe OKa3bIBaeT BIMSHUE Ha CPOK J0-
CTaBKU KOHTeitHepa 1 (DOpMUpYeT KOHKYPEHT-
HBIE TIPEMMYIIECTBA OJJHOTO MapuipyTa Hal
npyrum. Cornacio CMI'C [5] HopMaTtuBHast
MPOIOJIKUTETLHOCTD ITPOITyCKa Moe3/1a yepe3
roCyJIapCTBEHHYIO TPaHUILY COCTaBsIeT 48
yacoB. [1pu aTOM B ciTy pa3inuuii TEXHOJIO-
TMYECKOTO TMpoliecca Ha MEXToCyIapCTBEHHON
repeaaToYHOMN KeJIe3HOTOPOXKHON CTAaHIINHN
BO B3aMMOJICHICTBUU C KOHTEMTHEPHBIM TEP-
MUWHAJIOM BpeMsI IpoITycKa KOHTeTHEpPHOTO
1oe3/1a Ha MapIIpyTax J0CTaBKU 3HAYUTETHHO
onyaercs (puc. 2).

KATIIIT npencTtaBisieT cOO0M CIOXKHYIO
MHOTOMYHKIIMOHAJIBHYIO CTPYKTYpY. B 00-
meM Bune Ha mpuMepe 2K TITT 3abaiikanbek
(GYHKIIMOHAIbHOE «OKPYXeHUEe» MMyHKTa
MpoInycKa KOHTEMHEPHBIX TTOE3/10B TIpe/I-
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Puc. 2. lNMpogomxkntTenbHOCTb Npornycka KoHTeliHepHoro noe3aa Ha XAII TpaHcnopTHbIX MapLUPYTOB
B COOTBETCTBUM C MPUHATON TEXHOJIOTNEN.

CTaBIISIET COOOI cTaTUYEeCKUe CBSI3U OpTa-
HU3AIMOHHOU cTPYKTYpsl (Ui) — B3aumMHoOe
OTHOIIIEHUE JIEMEHTOB CUCTEMBI M IUHAMM -
Yyeckue CBSI3U (PYHKIIMOHATBHOM CTPYKTYPBI
(fi), xoTOpBIE OTIPENEISIOT MOPSIIOK UX B3a-
umopeiicteus (puc. 3).

CJI0XXHOCTh OPraHMU3aIIMY MEXBETOMCT-
BEHHOTO B3aMMOJICICTBUSI 3aKITIOUAETCS B pa3-
JINYUU TIeJieil 1 xapakTepa QyHKIIMOHUPOBa-
HUs1, HOPM COOCTBEHHOCTHU ¥ OPTaHU3AIINOH -
HO-TIpaBoBBIX (hopm astemeHToB KJITTIT 3a-
Oalikanbck (Tabmuia 1).

HecmoTpst Ha 601bIII0€ KOJTUYECTBO 2J1e-
MEHTOB 1 X (DyHKIIMOHAJILHOE MHOTOOOpa3ue,
MOXHO BBIJEJIUTH ABE OCHOBHBIE TPYTITIHI
yaactHukoB BOJI na 2KJIITI1 3abaitkanbck:
TOCYIapCTBEHHbBIE OPTaHbI UCTIOTHUTEIbHON
BJIACTU B chepe TaMOKEHHOTO JieJia, rorpa-
HUYHOTO, BETEPUHAPHOTO, (DUTOCAHUTAPHOTO
Ha/3opa 1 OU3HEC MO OKa3aHUIO TPAHCTIOPT-
HBIX U COITYTCTBYIOIIMX JIOTUCTUIECKUX YCITYT.
[MepBast — obecrnieunBaeT KOHTPOJIb Oe301mac-
HOCTHU TPaXKIaH U 9KOHOMUYECKYIO CTAOUITb-
HOCTb TOCY/IapCTBa, BTOpPAst — PEaIN3yeT Bbl-
TIOJTHEHUE 33124 TI0 TIPOJBUKEHUIO TPY30I10-
TOKa B 1eTsix moctaBok. [Ipu netanbHOM
paccMOTpeHUN 00e TPYMITbl B KOHEYHOM UTO-
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Puc. 3 Ctpykrypa XXAIIM 3a6avikanscka
u pyHkuyum (f) e€ anementoB: U — XKAII;

f,, — TAMOXEeHHbII KOHTPOJIb, OpOpMIeHne
TaMOXEeHHOW Aeknapauun, pac4&ET n B3aumaHme
TaMOXEHHbIX nnarexeu; f , — NorpaHNYHbIN
KOHTPOJIb; T, — KAPaHTUHHbIA PUTOCAHNTaPHBIN
KOHTPOJIb (HAA30p); T, — BETePUHAPHBIN KOHTPOJIb;
f s — HaA30p B 0651aCT CEMEHOBOACTBA B OTHOLUEHNN

CEeMSsIH CeJIbCKOXO35IiiCTBeHHbIX PaCTEeHWNIi;
— TaMO)XXeHHO-6pPOoKepPCKOe COnpPoBOXAEHNE;

f,, — nepepaboTka KpymnHOTOHHaXHbIX
KOHTeliHepoB, pOPpMUPOBaHNE KOHTEIHHEPHBIX
noespos; f, — akcnayaTaymoHHas pabora
JKesie3HO[0POXHON CTaHUmu; T, — dKCrIyaTaLMoHHas!
AesATe/IbHOCTb XKeJ1e3HO[0POXHOM rPy30BOW
MeXrocynapCTBeHHOM rnepeaaTo4yHoNn cTaHumn
(Bnageney nudppacTpykTypbl — Kuraiickme xxene3Hoie
Aoporu, norpaHnyHas craHunsa MaHb4yxypus);

f,,0 — BKCNEANLNOHHOE CONPOBOXAEHNE
BHeLUHeTOProBoy nepeso3ku; f,  — cTpaxosoe
o6cayxuBaHne BHELLIHETOProBbIX NepeBo30K
(cropBeriepckue KOMnaHum).

fUS

re HALEJIEHbl Ha POCT YPOBHS OJIATOCOCTOSTHUS
TOCY/IapCTBAa U €0 rpaxaaH — o0uias rao0aib-
Has 11eJ1b MX (pyHKImoHupoBanus. [lonnmanue
e€ Bcemu yuactTHuKamu BO/] siBmsieTcst ocHO-
BOI1 MoCcTpoeHMST 3(PHEKTUBHOTO MEKBEIOM-
CTBEHHOTO B3aUMOJICUCTBUS.

JJ151 ieTaIbHOTO pacyéTa BpEMEHMU MPOITY-
cka KoHTeliHepHoro noe3na Ha 2KITIIT mo
paccMaTpuBaeMbIM TPAHCITIOPTHBIM MapIIpy-
TaM UCIOJIb30BaHbl METOABI CUCTEMHOTI'O aHa-
JIM3a U CEeTeBOTO MIaHupoBaHus. OmpenesnéH
KPUTUYECKUU MyTh — CAaMbI JJIMHHBIN 110
NPOTSKEHHOCTU BpEMEHU, TpeOyeMbIid 1S
paboT Mo MPOMYyCKY KOHTEMHEPHOTrO MOe3a.
BoiaeneHbl MaTepuaibHblii, JOKYyMEHTAIbHbIA
¥ UH(POPMAITMOHHBI TTOTOKU U pacCUMTaHA
UX MPOAOJKUTETBHOCTD C YYETOM OXUAAHUN
U [IEPEPBIBOB, «Y3KUX MECT».

[Mon marepuanbHBIM OTOKOM (@,) OT MO-
MeHTa Mpuéma 10 MoMeHTa Bbliycka ¢ 2KJITTIT
TMOHMUMAIOTCS MOe3a, BATOHbI, KOHTEMHEPHI,
C KOTOPBIMU MPOU3BOISITCSI HEOOXOAUMBIE
TEXHOJIOTUYECKUE orepauuu. MaTtepuanbHbIid
TMOTOK HAXOMUTCS B ABVMKEHUU, (DU3NIECKU
TepeMelasch B IPOCTPAHCTBE: MPUEM U KOHT-
pPOJIb TAMOXXEHHBIMU U IPYTUMU TOCYIApPCT-
BEHHBIMU OpraHamMu, pachopMUpOBaHUE,

.134-154 (2018)
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Ta6mamua 1
Ocooennoctu dtementoB 2KJITITT 3abaiikaibck

DnemeHT | OpraHU3allMOHHO-TIPABOBAsI Llenesas 3amava
dopma GbyHKLIMS
Ul DenepanbHas cTpyKTypa ucros- | KoHtpoib O6GecnieyeHre cOOpa TAMOKEHHBIX ILJIaTexXei
HUTEJIBHON BIaCcTU ¥ HAZ30p C TOBapOB, TIepeCceKaloIIuX roCyIapCTBEHHYIO
TpaHuULy
U2 Oprassl MOrpaHUYHOTO KOHTPOJISI IIpeceyeHue HE3aKOHHOTO TMlepeceYeHtsI rocyaap-
DIIC Poccun, DenepanbHast CTBEHHOW TPaHULIbl MTHOCTPAHHBIMU TPpaKIaHaAMK
ciyxx0a 6e30macHOCTU
U3 DenepanbHasi CTPYKTYpa UCIOJ- IMpeceuenue pacreHuit W MPOU3-
U4 HUTEJIbHOI BIacTh BBO3A HEKAYECT- [ g mom BOJIHBIX OT
BEHHBIX HUX
us 3€PHOBBIX KYJIb-
TYyp
U6 OO611ecTBO OkazaHue IIpenocraBieHue MHTEPECOB IPy30BIaaeIblia
C OTPaHMYEHHOI OTBETCTBEHHO- | YCIIyT B KaueCTBe TAMOXEHHOTO OpoKepa, TAMOKEHHOTO
CTbIO TpeIcTaBUTeIs!
u7 TTyb6anyHoe aKIIMoHepHOE 00111e- Tleperpy3 KpynmHOTOHHaXKHbBIX KOHTEIHEPOB
CTBO W3 BaroHOB KoJien 1435 MM B BaroHbl KOJIeu
1520 MM
us OTKpbITOE aKIIMOHEPHOE 00111Ie- VYinoByieTBOpeHHE MOTPEOHOCTH B IEPEBO3KE
CTBO
U9 Kopmoparust
ul10 OTKpBITOE aKIIMOHEPHOE 0011Ie- TIpencraBiaeHre MHTEPECOB rPy30BJaaeblia
CTBO BO BCeX 3BEHbBsIX ITpoIlecca TOCTaBKU Ipy3a
Ull Yacrusrii 6usHec B hopme OAO, OTBETCTBEHHOCTb 3a TPY3 MPU HACTYTIJICHUH
WIT, 3A0 u np. CTPaxOBBIX CIIyyaeB

TOCTaHOBKA Ha MEePErpy309YHOE MECTO, Mepe-
rpy3 KOHTEMHEPOB U3 BATOHOB Y3KOM KOJIEU
B BaroHbI IIUPOKOH KoJyieu, (popMupoBaHue
COCTaBa Ioe3/a, OTIpaBJIeHUE.

JlOKyMEHTaIbHBIA MMOTOK (1) IPEACTaB-
JisieT co0oii ouImanbHbie JaHHBIE O MaTe-
pUaIbHOM MOTOKE W €r0 TepeMEIIeHUN,
a UMEHHO TIePEBO30YHBIE U TOBAPOCOIPOBO-
JIUTeTbHBbIE MTOKYMEeHTHI. [Ipoxoaut onepanmm
MHOTOYPOBHEBOTO KOHTPOJISI, COCTaBICHMUS
JIOTIOJTHUTENBbHBIX DK3EMILUISIPOB KAXION U3
CTPYKTYp, colepKalux 00001IEHHBIE U OoJiee
JleTalbHbIE CBEJIEHUST HA PYCCKOM SI3BIKE,
(hopmMupoBaHUs akeTa MePeBO30UHBIX T0-
KYMEHTOB, HEOOXOMMOTO JIJISI CJIeTOBAHUS
o tepputopun PD.

WndopmanmonHslii oTox (g) — uHdopma-
1S O MaTepUATIBHOM U JIOKYMEHTAIBHOM T10-
Toke. OreparsiMu 31ech SIBISTIOTCST: CO0p, BBOJ
cBeieHuI B 6a3bl JaHHbBIX, XpaHEHUE, 00paboT-
Ka nH(OpMaIy 0 MaTepUaTbHOM U IOKyMEH-
TaJIbHOM TIOTOKAX Y BCeX y4acTHUKOB BOJI.

Mezxy mTOTOKaM¥u UMEIOTCSI B3aUMOCBSI3b
¥ B3aMMO3aBUCUMOCTh, KOTOPbIE OTPaXatoTCsI
TOPU30HTAIBHBIMU Y BEPTUKATBHBIMU CBSI3SI -
mu. [ToToku TipeacTaBieHbl B BUIE BEKTOPHO-
CKISIPHBIX BEJTMYUH U COCTABIISIIOT JIOTUCTH -
YyecKylo 1ienb [6]:
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rae ai—> — 3JeMEHT LeNK MaTepualibHOTO
nortoka (ai — omnepauusi ¢ MaTepuaaibHbIM
TTOTOKOM; —> — BEKTOP ITepeMeIleHHUsI TTOTOKa,
COITOCTaBJISIEMBIIT CO BpEMEHEM U PAaCCTOSTHU -
eM nepemMelueHus; j =1, ..., i);

ui— — 3JIEMEHT 1[eNHU 110 COCTaBJICHUIO
U Tiepenayve JOKYMEHTOB O MaTepUaJbHOM I10-
TOKE U ero nepeMeleHuu (ui — onepauus
C TOKYMEHTaJIbHBIM TIOTOKOM; —> — aJIpec Tie-
penauu f[oKymeHTa;j =1, ..., i);

gi— — BJIeMeHT Lenu nHhopMaIuy O Ma-
TepPUATbHOM U JOKYMEHTAJIbHOM ITOTOKAaX
(gi — omepalus 1o nepegadye MH@GoOpMaLnu;
— — ajapec nepenayu uHGopMauuu; j = 1,
., 1);

a; Ui, 8;

— BPEM: BBIMTOJTHECHUSA TEXHOJIOI M-

YECKHMX OMepalUi B JOTUCTUIECKOUN LIETTH
COOTBETCTBEHHO MO MaTepUAIbLHOMY, TOKY-
MEHTaJIbHOMY ¥ MH(OPMAIIMOHHOMY ITOTOKaM
(Topu3oHTAIbHBIE CBSI3M), MUH;
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Puc. 4. MpoaomxknuTesnbHOCTb HaxoXaeHus NoTokos Ha XXAII ¢ y4ETom oxunaaHuii n nepepbiBOB
10 ropU30HTasIbHbIM Y BePTUKaJIbHbIM CBSI3SIM 11epepaboTKu.
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Mposepka bymMaxHoro  OcbopmneHue
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TPaH3UTHOI 5 AC 3TPAH
[Aeknapaunm 34 14

3N1EKTPOHHOI TPAH3NUTHON
neKnapaunn 24

dakTnyeckas nepesaya bymaxHoro
HOCUTENS B TAMOXKEHHBII OpraH 44
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Puc. 5. Cywecrsyrowasi Mogesnb 06paboTku JOKYMEHTasIbHOro u UHpOPMaLNOHHOIO MNOTOKOB KOHTEHHEPHOro
noesga Ha XA 3ab6aiikansck.

\A lo" ¢ — BDEMS OXMIAHNUS BBIMOJTHEHUS

oTiepariuii 1o CoIyTCTBYIOIIMM TTOTOKaM (Bep-
TUKAJIbHBIE CBSI3W), MUH.

O0u1ast IpOIOKUTENBHOCTD HAXOXIEHUS
noTokoB Ha ZKJITITI ¢ yuérom oxxunaHuii u ne-
PEPBIBOB MO BEPTUKAJIBHBIM CBS35IM Iepepa-
OOTKM M MepeIauy BbIPAXKAETCS CIETYIOIIAM

obpazom:
mexH oxe , MexH . o .
Dt =+ " Do -0, Zt >0;
__ gmexu oxe ., mexH . oxe .
Db, = Y -0, Y 20 ()
>, == +12 Do -0, Zt‘”" >0.
M3-3a 60JIbI1I0TO KOJTMYECTBA YIACTBYIOLINX
B IIPOITYCKE MEXIYHAPOIHOI0 KOHTEMHEPO-
IOTOKA CJIYKO0 TEXHOJOIMYECKKUE MPOLECCh
TJIOXO CTBIKYIOTCSI MeXIy co0oit. BciencrBue
OTCYTCTBUSI U30MOP(PHU3Ma — COIIACOBAHHOTO
Kak B IIPOCTPAHCTBE, TaK U BO BPEMEHU JIBU-
JKEHMSI MaTepUaJIbHOTO, MH(POPMALIIOHHOTO,
JIOKYMEHTaJIbHOT'O IIOTOKOB — BO3HUKAIOT
MexxoneparmoHHbie mpoctou (Ha 2K TTIT 3a-
GaiikaabCcK — 10 55 % BpeMeHu 00paboTKM)
[7] (puc. 4).
HauGonbiiee 3HaueHME MPOAOIKUTEb-
HOCTU TEXHOJIOTMYECKMUX OTePALIMii U 0XKMIa-

HUST CMEXHBIX ITOTOKOB Ha0JII0AaeTCsT Ha
KIATTIT 3abaiikanbck. 1o cpaBHEHMIO

® MUP TPAHCMOPTA, Tom 16,

¢ KATIIT ANTEIHKOTb TTPEBBILIIEHNE BPEMEHN
00paboTKM B 5,7 paza Mo JOKyMEHTaTbHOMY
1 nHGOPMAITMOHHOMY MTOTOKaM. TexHOJIoTH -
YecKuii rpoiiecc B 3abalikaibcke MpeaycMar-
puBaeT 00pabOTKY MEPEeBO30YHBIX U TOBAPO-
COIPOBOAUTENBHBIX TOKYMEHTOB (crierudu-
Kalusi, MHBOWC, yITAKOBOUHBIH JINCT) TOCJIe
NpUOBITUS KOHTEMHEPHOTO NOe3a Ha TeppU-
toputo PO (puc. 5).

B sTOoM ciiyyae HempOU3BOAUTEbHBIE MO
TepU TIPU TIPOTTYCKE OJTHOTO KOHTEHHEPHOTO
oe3na cocTaBidioT 16 yacos. Eciu KoHTE -
HEPOTIOTOK CJIEMYET TI0 TPAHCTIOPTHOMY MapIil-
PYTY C BDEMEHHOW 3a€PXKKOM, HApYLLIEHUEM
HOPM, TIPaBWI, TPeOOBAHUI OOCTYKUBAHUS,
TO TIPOUCXOJST €T0 TpaHchopMalus, Cyie-
CTBEHHBIE U3MEHEHUS TAPAMETPOB, YXOII KO-
HEWHEepONnoToKa C MapLIpyTa.

IMepexmouenue B 2017 romy 3HAYUTETBHOM
YaCcTU KOHTEIHEePOITOTOKA C MaplIpyTa TPaH-
3utoMm 110 Tepputopuu PO uepes KT 3a-
GalikanbCcK Ha MapuIpyT no teppuropun Ka-
3axcrana uepes KT ANTeIHKOIb TTOBIEKIIO
3a CO0O0I MOTepH JOXOIOB POCCUMCKIX KOM-
manuit (6osnee 1 Mapa py6seit). 3a mocnenHue
CEMb JIET 00BEM MEePEBO30K I'PY30B B KOHTET -
Hepax TPaH3UTOM Mo Teppuropuun Kazaxcrana
Ha Hanpasiennu KHP — crpanst EC Bo3poc
B 200 pa3 u mpomosxkaet pactu. Tax, B 2018 ro-

.134-154 (2018)
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MeponpusiTust 0 COKPAIIECHUIO
TPOIOIDKUTENILHOCTH 00paboTKH
JIOKYMEHTAIBHOTO M HH(OPMALMOHHOTO HOTOKOB

Ha JKJIITIT 3abaiikaabek
[

CoxkpallieHue HOMEHKIATYPHOrO NepeyHs
TOBApPOCONPOBOIUTENBHBIX TOKYMEHTOB

- YIIPOLLEHHUE TIpoLecca
1H(POBHU3ALNH JOKYMCHTOB;

- yBEJIMYECHUE CKOPOCTH 00PabOTKH
JIOKYMEHTOB.

Dopmuposanue Emnoro nuhpopmamosHoro
npoctpanctBa (ETII) ysactHHKOB
BHEUIHEOKOHOMMUECKOi nesitenbHocTH (BDJI)
- YMEHBIICHHE BPEMEHH HAXO0XJCHHs IPy3a
Ha IOrPaH. Iepexoe;
- yBenHueHHe 00bEMA IepeBO30K
HMIIOPTHBIX/TPaH3U THBIX TPY30B;
- TIOBBINICHNE HAIE&KHOCTH JOCTABKU IPY30B;
- IIOBBILICHUE YPOBHSI BBIIOJIHEHHS Ipaduka
JIBWKEHHSI IPY30BBIX MOE3/I0B.

Puc. 6. MeponpusTus no cokpaLeHuio npoao/DKUTESIbHOCTU 06paboTKu [JOKYMEHTaNIbHOIro
M MHOpPMaLMOHHOro noTokos Ha XXAI1IM 3abarikanbck.

Iy TUTAHUPYETCS YBEJIMYEHUE TPaH3UTa JI0
400 TBICSY KOHTEITHepoB, a K 2020 romy — 10
2 MJTH KOHTEIHEepoB [§].

Bricokast ckopocTh MpOITycKa yCKOPEHHO-
ro KoHTeitHepHoro noe3aa Ha K TTIT AnTbiH-
KOJIb 0obecrieueHa 00padOTKOM TOKYMEHTATb-
HOTO ¥ UH(MOPMAIITMOHHOTO TTOTOKOB JI0 TIPU -
ObITUS TIoe3na. [py300THpaBUTEIeM MEXITY-
HapOJHOTO KOHTEHHEPOIIOTOKA, CIIEAYIOIIEeTO
10 MapIIPyTy, BBICTYIAeT MOPT JISTHbIOHBIaH.
I1pu oTnipaBieHNM KOHTEMHEPOB €ro COTPY/I-
HUKH 10 3JIEKTPOHHOI TI0YTE BBICHUIAIOT CKaH
KOITNU TIEPEBO30YHBIX U TOBAPOCOITPOBOIM -
TEJIbHBIX TOKYMEHTOB CBOMM ITPEICTABUTEIISIM
Ha cTaHIIMK AJITBIHKOJIL. Ha ocHOBe aTux
JIAaHHBIX 3apaHee (OPMUPYIOTCS TPAaH3UTHBIE
TaMOXEHHBIE JICKJIapalliy U TTPoYme JTOKY-
MEHTHI (TlepeaTouHast BeIOMOCTb, 3aTOTOBKA
HaKJIaHO JUTSI TIepeBO3YMKa, TIPEIBAPUTEITb-
Hast nHOOPMAIIUS TSI TAMOKEHHBIX OPTaHOB).
s TOATOTOBKM KOHTEIHEPOB K Mepenayde
CITy>Kallre CTAHIIMU AJITBIHKOJIb KOMaHIUPY-
forcs Ha Tepputopuio KHP. Oto memaeres,
XOTSI €CTh PUCK B TIOJTyYeHUM HETOUHBIX, He-
TIOJTHBIX CBEICHUH TTPU PyIHOM BBOJIE MH(DOP-
MallMy U BO3HUKAIOT JIOTIOJTHUTEIbHBIE DKC-
TUTyaTallMOHHBIE PACXO/Ibl Ha COMepKaHUe
TepcoHaia B pa3Mepe 0KOJIo 25 MJTH pyoseit
B TOJI.

J1J151 TTOBBITIIEHUST KOHKYPEHTOCITOCOOHOCTH
mapiipyta 2KJITTIT 3a6aitkaabCK peaIoKeHbBI
K peain3aiiiy MepOTIPUSITHUS TI0 YMEHBIIIEHUIO
BpeMeHU 00pabOTKU TOKYMEHTAIbHOTO U MH-
(bopMaIIMOHHOTO MOTOKOB: COKpaIieHNEe HO-
MEHKJIaTYPHOTO TIEPEYHST TOBAPOCOITPOBOIH -
TEJIbHBIX TIOKYMEHTOB (OWH BMECTO TPEX),
(bopmupoBanue enuHOro MHGOPMAIIMOHHOTO
npoctpancTBa (EWIT) yuactHukos BO]]

(puc. 6).

® MWP TPAHCIOPTA, Tom 16, N2 3, C. 134-154 (2018)

OnTrMu3anms KOMIUIEKTa TOBapOCOIPO-
BOJIMTETLHBIX IOKYMEHTOB T10 OITBITY Pa0OTHI
Ha npoctpaHcTBe LIMM cocTout B 3aMeHe
OTJIEJIbHBIX TOKYMEHTOB (MHBOIIC, crietudu-
Kalusi, yHaKOBOYHbBIN JTUCT) HA €IUHBINA —
cuér-crienudukanmio. O0beIMHEHHBIN TOKY-
MEHT JIOJIXKEH COJiepKaTh: a) ajapec IpoaaBiia
U TIOKYTIaTeJIsl, AaTy U HOMEep 3aKa3a ToBapa,
nHdopMaIrio 00 YITaKoBKe U IIeHe ToBapa,
CTOMMOCTHU U pa3Mepe MmapTun, 6a3ucHbIe yc-
JIOBUSI TIOCTaBKY TOBapa M MOPSIIOK Pacu€ToB;
0) HOMEHKJIaTypy Ipy3a, IlepeyeHb TOBapOB
C yKazaHUEM KOJIMYeCTBa MO3ULINI, MapKH,
apTHKyJia; B) CIMCOK MO3UIINI Tpy3a C yKa3a-
HHEM HOMEpa 1 Beca KaX0To MecTa.

Buenpenue cuéra-crnenudukanmnm Kak
€IMHOTO TOBAPOCOIPOBOIUTEIHBHOTO TOKY-
MEHTa YIIPOCTUT Tiporiecc hopMaTn3aiui,
YBEJIMYUT CKOPOCTb 00PaOOTKM JaHHBIX, MO-
3BOJIUT COKPATUTh BPEeMsI TIPOTTyCKa KOHTEH-
HepHoro noesna Ha K TTIT 3abatikanbck Ha
JIBa Jaca.

®opmuposanune EMII yuactHukos BO]]
HalleJIeHO Ha 00beIMHEHNE UX OU3HEC-TIPO-
11€CCOB 1 OTIEJIbHBIX 3JIEMEHTOB ITPU OpraHu-
3a1lMY TOBAPOABUKEHUS B paMKax BCel 11eTn
TTOCTABOK ITyTEM JIMKBUAAIINY TyOTMPOBAHUS
JTAHHBIX U OTIepaTUBHOTO 0OMeHa nHdopMma-
1IeH, TOBBIIEHUST THOKOCTU PAabOTHI CUCTEMBI
MpU U3MEHEHWY TTapaMeTPOB BHYTPEHHEN U
BHEIIIHEW Cpebl.

B coBpeMeHHBIX YCIIOBUSX TPOCMaTPUBA-
10TCs ABa BapuaHTa opranuzauuu EWIT npu
JIOCTaBKe TPpy3a B MEKIyHAPOTHOM CO0OIIIe-
Hun. ONWH U3 HUX 3aKJTI0YAETCS B CO3MaHUN
MEXIYHapOIHOTO YIOCTOBEPSIONIETO IIEHTPA,
TTO/ITBE PKIAIOIIETO JIETUTUMHOCTD TTepeaBa-
eMoit nH(OpPMAITK OT TPY300TIIPABUTENISI BCEM
yuactHukam BO/I.

BaHumkoBa A. A., Kyapseues K. B., Koeanée A. 0. BO3MOXHOCTN NPUMEHEHUS TEXHOJIOMNU OJIOKYENH
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7| nwonaseu
JOexbrn

Puc. 7. Mopsgok
ob6beguHeHns 6usHec-
npoLeccoB y4aCTHUKOB
B3/ npu opraHusaunm

TOBapoA4BVKeHUsI B paMKax
peanusayummn yenuv nocTtaBok
Ha ocHoBe Smart-KOHTpakKTa.

ToBapa

A
s

3akntoveHue
TMoKyNKa  Smart-koHTpakTa

Onnata ToBapa
1 CTOMMOCTHM AOCTaBKM

10 % cToumocTy Tosapa

Mpanuua

APl i unTepdeiic

KOHCTaHT,

WhTepdeiic ;v

NPOrPaMMNPOBaHNA) — HaBOP FOTOBLIX KAACCOB, NPOUEAYP, GYHKUMA, CTPYKTYP 1

cepsucom)  uam

Ceityac 3JIeKTpOHHBIIT 0OMEH JaHHBIMU
OAO «PXK]I» ipu IepeBO3Ke TPY30B B MEXTY-
HapOJHOM COOOIIIEHUH OCYILIECTBIISIETCS C JKe-
JIE3HOMOPOXKHBIMY aIMUHUCTPAIIUSIMU Yepe3
pekoMmeHmoBaHHBIM OOH cranmapt UN/
EDIFACT. OmpIT Takux cTpaH, Kak Poccus,
Benapych, Kazaxcran, Jlatsus, JIntBa, Dcto-
HUSI, YKpauHa U MPOYNX, 3aKJII0YAETCs B Op-
raHU3aI1y IMEPEBO30K C UCTIOIb30BaHUEM
3JIEKTPOHHOM MOAMCH, IOPUINYECKYIO 3HA-
YUMOCTb KOTOPO1 10 CXeMe «TOBEPEHHOM
TPeTheil CTOPOHBI» TTPOU3BOAUT EnnHbIi yino-
croBepstomuii meHTp (OAO «HUHUAC»).
Mexay OAO «PK]I» u koprioparmeit « KAKJ/T»
TIOKa 3aKJII0YEHO JIUIIb COTIaIlIeHrE 00 AJ1eK-
TPOHHOM OOMEHE TaHHBIMMU.

HermnomnHoTa cocTaBa y4acTHUKOB KeJIe3HBIX
JIOPOT Y CBENICHWI, TTOJUTEXAIIIMX Tepeaade, He
JTAIOT OCHOBAHUS YTBEPK/IATh O HATMIMY JIEH -
CTBEHHOTO MeXaHN3Ma 00eCIIeYeHUsT MHTEP-
ornepadebHOCTU — OECIIPENITCTBEHHOTO Tie-
pecedeHust TpaHUIl TIPU CJIEIOBAHUN MEXTY -
HapoJIHOTOo KOoHTeliHeporoToka. Co3naHue
EWII Ha ocHOBE MeXIyHApOIHOTO YI0CTOBE-
PSIIOIIETO TIEHTPa TTOTPEOYET CIIOKHOM Mpolie-
JTypbl MEXKTOCYIapCTBEHHOTO COTJIACOBAHUSI.
OpHEeHTHPOBOYHBI CPOK pea3aIK MPOeK-
Ta OLIEHWBAETCS B TIEPUOJI HE MEHEe TISITH JIET.

Hpyrum BapuanToM chopmupoBanust EWUTT
ydyacTHUKOB BOJI nmpu MexXayHapOoaHbIX Tie-
pPEeBO3Kax SIBJISIETCS CO3MaHNe TIPOrPAMMHOTO
KOMILIEKCa Ha OCHOBE TEXHOJIOTHUM pacripe-
IeJIEHHBIX peecTpoB — block chain.

TexHonorust uneHTUGUKAIMOHHOTO block
chain mo3BoJisieT co3maTh 6a3y TaHHBIX IO
TepeBO3Ke KOHTEHEPOB B 3aIN(PPOBAHHOM
BUJIE C UCITOJIb30BAHUEM CPEJICTB KPUIITO-
rpacduu Mo IPUHIIKITY pacrpene e HHOTO
noctymna. Kaxnas ormpaBka ohopmiisieTcs
co3naHuem «IuhpoBOTO MaCIopTa» — YHU-
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ii cuctemoii ana

80 BHeWwHMX npoaykTax

KaJbHOM METKU, COTIPOBOXAAIOIIEI IBUXKE -
HUe KOHTeiHepa B paMKaX BCEX CBSI3aHHBIX
C HUM TpaH3akiuii. Bce 3anmucu uMeroT MeT-
ku BpeMeHU. [TonTMHHOCTD onepaluii mos-
TBEPKIAETCS HEU3MEHHBIMU UCTOPUYECKM -
MU TaHHBIMU, TTO3BOJISTIOIIIMMY UX UIAEHTH -
¢umpoBars.

Ilaru (3Tamnsl) TpOBEAEHUS OTIepaIInii
C KOHTEIHEPOM BBHITIOTHSIIOTCS] B CTPOTO 3a-
JIAHHOM MOCJIe10BaTEIbHOCTH, TOJIBKO TIOCTIe
TOTO0, KaK 3aBepIlIeHbI Tpeabiayme. Kaxnas
MpeabIayIas TPaH3aKIUs TPOU3BOIUTCS,
BBICBOOOX 1251 TAKUM 00Pa30M MOCIEAYIOLILYIO.
Ecnu onHa 13 HUX He BBITIOTHEHA JOJDKHBIM
00pa3oM, cieaytollas He MOXeT ObITh 3aBep-
meHa. MexaHu3M MTPOTpaMMHOTO BBITIOJTHEHUST
TpaH3akuuii B block chain perucrpax mpemna-
raeTcsi OCyLIeCTBUTh Ha OCHOBE Smart contracts
[9] (puc. 7).

C MOMOIIIBIO TPOTPAMMHOTO TTPOAYKTA 10
texHosiornu block chain paspabarsiBaeTcs
CIielMaIbHOE MPUIOKEHUE, KOTOPOE TI03BO-
JISIET KJIMEHTY C MOOMJILHOTO YCTPOMCTBA BHE-
CTU IaHHbIe B cucTtemy. [1pu ciegoBaHmu 1o
TEPPUTOPUHU KaXKTOU CTPAHbI HA MPOTSDKEHUM
BCETro MapIlpyTa 3aKa3unkaMu WHGOpMaIum
(momyvarenssMu) BBICTYTIAIOT yyacTHUKY BO/I.
OHU TTOTy4aloT KPUNTOrpaduIecKuii Kiod
¥ UCTIOJIB3YIOT CBEJIEHUS B TIpe/ieiax CBOeH
KOMITETEHIINHU TSI TIOATOTOBKU TIEPEBO30YHBIX
¥ TOBAPOCOTIPOBOJIUTEILHBIX TOKYMEHTOB.
CucreMa HajieJieHa aJITOPUTMOM pacTio3HaBa-
HUSI TTOJTb30BATEJIST 110 TTONKTIOUEHHBIM TIep-
COHAJIbHBIM O0BEKTaM.

OcHoBaHMeM JIJIs1 BHEIPEHUST TEXHOJIOTU U
block chain sBisieTcst OTCYTCTBUE €TUHON
CTPYKTYPHbI, MOJIEpUpYIOIIei (Kypupyloieii)
Bce onepanuu. [IpuMeHnma 1t ToATBEPKIIe-
HUs (HaKTOB (IEHCTBUI) B CUTYallMU, KOT/Ia
«BCe BceM He aoBepstioT» [10].

BaHwmkoea A. A., Kyapaeuee K. B., Koeanée A. 0. BO3MOXHOCTU NPUMEHEHNUS TEXHONOTUY BJIOKYEH
Mpu NepeBo3Ke rPy30B B MeXAYHapOAHOM COO0LEeHUN
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MNMepexon k o6paboTke JOKYMEHTOB
A0 NpubbITUS noesna Ha TeppuToputo PO
Uy

TaMoxkHs

[
AreHT KXXO

JlorucTrka paccmMaTprBaeTcs Kak OJTHO 13
TPUOPUTETHHIX puMeHeHn block chain [11].
Kommanust MTI [12] mepBoii B Mupe 3amycTu-
J1a myommuHyto block chain cuctemy uist KOH-
TEeHEePHBIX TTepeBO30K. B MTaHHBIT MOMEHT
B xonauare OAO «P2K]I» 3aHMMarOTCs OLIEH-
KO BHEIPEHUSI TEXHOJIOTUM PACTIPEIeIEHHO-
ro peectpa block chain B COOTBETCTBUY ¢ KOMIT-
JIEKCHBIM HayYHO-TEXHUYECKUM TTPOEKTOM
«Iudposas xxene3Hast mopora» [13].

OmHO 13 IMIaBHBIX JOCTOMHCTB (DOPMUPO-
BaHust EWMIT Ha ocHOBe mMporpaMMHOIO Mpo-
IyKTa Mo TexHojornu block chain 3akioua-
€TCST B BO3MOXHOCTHU TTOCTPOCHUST PAOOTHI
MapuipyTa B COOTBETCTBUU C TTapaJuTMOM
OTKPBITOTO XeJIE3HOMOPOKHOTO TPAHCTIOPTa
[14]. Ha 2KATIIT, B yacTHOCTH, OOEecTIeunBa-
eTcs 3abJaroBpeMeHHas repeaayda, 0opadoT-
Ka I0pUaANYeCcKd 3HAYNMOU UH(OopMaum
B 00BEME HAKJIAAHOUW ¥ TOBAPOCOIIPOBOIM -
TEJIbHBIX JOKYMEHTOB C MUHUMAJIbHBIM PU-
CKOM TIOCTYTIJICHUST HETOYHBIX M HEIOCTOBEP-
HBIX cBeieHUl. OOpaboTKa MepeBO30UHbBIX
Y TOBAPOCOTNPOBOIUTEHHBIX TOKYMEHTOB
npearycMoTpeHa A0 NpuodbiTUusd noesaa. Ha
KAOTIIT 3abaitkaabcK 3KOHOMUSI BpeMEeHH
coCcTaBUT 16 yacoB, obIee BpeMsl TTPoIycKa
KOHTEIHEPHOTO Moe3/1a B 9TOM cJTydae paBHO
BOoChbMU JacaM (puc. 8).

OCHOBHBIE 3aTpaThl HA PeaTU3alUIO TTPO-
exTa popmupoBanust EMII yaactHrukoB BD/I
o TexHojiornu block chain Ha TpaHciopTHOM
mapupyte ropt lanxait (KHP)—2XKITITT
3abaiikanbck (PD)—cranuus dyiicoypr (Iep-
MaHWUsT) BKJIIOYAIOT pa3pabOTKYy, BHEAPEHUE U
00CIy>)KMBaHUE TJI00AIbHOTO MTPOrPaMMHOTO
npoaykrta EMII mapuipyTa, a Takke JoKab-
HBIX TIPOTPAMMHBIX TIPOAYKTOB Ha KaXXI0M
KJTIIIT. TTocnenHue npeacTaBasiioT codboi
YHUKIbHYIO CTPYKTYPHO-JIOTMUECKYIO CXEMY
pacmpenesieHusl MaTepUabHOTO, TOKYMEH-
TaJbHOTO, NH(MOPMAITMOHHOTO TTOTOKOB TI0
00paboTKe KOHTEMHEPOIIOTOKA B COOTBETCTBUU

SkcneanTop AreHT PX

Poccua
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MpubbiThe noesaa
B PO

Puc. 8. Mopsinok
06paboTKu NepeBo30YHbIX
1 TOBapoCornpoBOAUTE IbHbIX
AOKYMEHTOB Ha
KOHTEHepPHbIVi noe3n
Ao npubbiTus Ha XA
Babarvikanbck.

Uy

TepmuHan

¢ TpeOOBAHUSIMU TEXHOJIOTMUECKOTO TMPOLIEC-
ca paboThl KOHKPETHBIX TPAHCTIOPTHBIX 00b-
€KTOB.

DKoHoMuveckuii apPeKT MpoeKTa rjiaB-
HBIM 00pa30M pean3yeTcs 3a CUET JIOTTOTHM -
TEJILHOTO JTOXOJIa BCIEACTBUE MEPEKITIOUeHUST
KOHTEWHEPOTIOTOKA C aJTbTepPHATUBHBIX Map-
LIPYTOB (B TOM YMCJIE MOPCKHX), OT OpoKep-
CKO1 IeSITeTbHOCTH, 9KOHOMUU OT COKpaIIe-
HUST BpeMEHU TIPOCTOST KOHTEHHEPHBIX TI0€3-
noB Ha ZKTTIT TpaHCIOPTHOIO MapuIpyTa.

ITpu 061X 3aTpatax NpUOIU3UTEIBHO B
250 mutH py0Jieit CpoK OKynaeMoCT! TTPoeKTa
COCTaBUT MeHee OJHOTO rofa (Tabdiauia 2).

JloTtoTHUTEIbHBIE BO3MOXHOCTH TTPO-
TPaMMHOTO TIPOJIYKTa IO TexHoyioruu block
chain MoryT ObITh peann30BaHbI OJ1aromapst
BCTPOEHHBIM UHCTPYMEHTAM OU3HEC-TIOTUKH.

Ha ocHoBaHUM aBTOMATMUYECKOTO aHAIN3a
JTAHHBIX UCTOPUYECKOU MH(POPMALINY «TTac-
[OPTa IEPEBO3KU» B U(PPOBOM BUIE MOXHO
TPOU3BECTH OLIEHKY KaueCcTBa pabOThI TPaHC-
MOPTHOTO MapuipyTta. Takas nHbopMaius
Oynet nosie3Ha yuactHukam BOJI nnst otcne-
JKMBaHUS COCTOSTHUSI KOHKYPEHTHBIX TTPEeU -
MYIIECTB U TIPUHSITUS pEIIEHUSI O HEOOXOIM -
MOCTH OTITUMU3ALINY CBOCH IeSITETbHOCTH,
a TaKKe MOTeHIMAIbHBIM KJTMEHTaM (Tpy30-
BJIaJIeJIblIaM) — TIPU BEIOOPE TOTO UM WHOTO
HaTIpaBJICHUST CJIEOBAHUS.

OreHka KavecTBa pabOTHI TPAHCTIOPTHOTO
MapIpyTa IJis Tpy30BIaJie/iblia BhIpAKaeTCst
yare BCero 4epe3 CTonMocTh riepeBosku (C),
cpok moctaBku (T), mpuBeIEHHYIO CTOUMOCTD
(C*). YBenmuueHMe CPOKa TOCTABKHU MPUBOIUT
K 3aMOPaKMBAHUIO CPENICTB TPY30BIIAIEIbIIA,
BJIOXKEHHBIX KaK B OIJIaTy CAMOTO Tpy3a, Tak
U B OTIJIaTy PACXO/IOB Ha €T0 TPAHCITOPTUPOBKY.
[MoaToMy MUHUMAJTHHBII, TIO CPABHEHUIO C aJTb-
TEPHATUBHBIMU MapIIPyTaMU, CPOK JOCTABKU
00ecrieunBaeT MEHbIITYIO TIPUBEIEHHYIO CTOU -
MocTh C* — OLIEHKY CTOMMOCTH Tpy3a U €T0o
IOCTaBKU ¢ YIETOM hakTOpa BpeMeHH [15]:
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Tab6smna 2

®unancosbie pe3ynsratel (hopmuposanusa ENII yuactankoB BD/I mo Texnoxoruu block chain
Ha TpancnoptHom mapmpyte nopt Ilanxaii (KHP)—2K/IIIII 3a6aiikanbck (P®)—cranmust

Hyiicoypr (I'epmanus)
HaumenoBaHue rmokasareJist 3HaueHue, MJIH pyo.
3atparel Ha | [T106a1bHBINM TporpaMMHbIii poaykT EMIT yuactHukoB BO/] 218
paspa- 1o TexHosoruu block chain Ha TpaHCIIOPTHOM MapuIpyTe
GoTky, JlokanbHBIE TPOTPaMMHBIE MPOAYKTHI CTPYKTYPHO-JIOTHYECKOI CXEMBI 33,6
BHENPEHHUE, | hacripeneneHIs MaTepUATBHOTO, TOKYMEHTAIbHOTO, HH(MOPMAILIIOHHOTO
O0CTYXH- | horokop Ha YKITTIT TPAHCTOPTHONO MapLIpyTa
BaHUe
Jloxonsl 1 | DKOHOMUSI OT COKpAIIEHUS TIPOCTOSI KOHTEITHEPHBIX TT0E3/10B 42,7
abdexrsr | Ha KT TpaHCTIOPTHOTO MapIlIpyTa
Hoxon OAO «PXK/1» oT 6poKepcKoii 1eaTeIbHOCTH 30,3
Henonoayuennsrii noxon OAO «PXK/I» (BcaencTBue nepekitoyeHus 4acTu 421,8
KOHTEHHEPOIOTOKA Ha aJTbTepHATUBHBIN MapILPYT)
CpoK OKyIaeMoCTH, JIET 0,56

Cr=(C,+ O +A)y, (3)

rae Cg — 3aKyIoJHasi CTOMMOCTh Tpy3a; C —
CTOMMOCTH MEPeBO3KH; (I + A)"— MHOXKUTEIb
HapalllMBaHUs MPOLIEHTOB MO MPOLEHTHON

CTaBKe A 3a n IIepUOJIOB, —,rme T —
CPOK JIOCTaBKM, CYT. 365

HanéxxHocTh TEXHUYECKUX SJIEMEHTOB,
TEXHOJIOTMYECKOM OCHOBBI, B3aUMOOECUCTBUS
1 pabOTBI CMEXKHBIX CTY>K0 1 BEIOMCTB IIpU
OpraHu3aluy IBUKEHUS MEXIYHAPOIHOTO
KOHTEHEePOITIOTOKA OKAa3bIBAIOT BIIMSIHUE HA
9KCIUTYyaTallMOHHYIO HaAEXKHOCTb TPAHCIIOPT-
HOTO MapuIpyTa — BEPOSITHOCTb IepepadoTKu
KOHTEMHEPONOTOKa B pa3Mepe He MeHee 3a-
JIaHHOU BenInuuHbI. [1okazaTessi, Mo3BOJIsIIO-
11IEr0 KOMILJIEKCHO OLIEHUTh COCTOSIHUE TeX-
HUYECKUX, TeXHOJIOTMYSCKUX, OpraHMu3alu-
OHHBIX TTapaMeTPOB PaOOTHI TPAHCIIOPTHOTO
MapIuIpyTa, HA paHblIlle, HU TeIephb He ObLIO
U HET.

B o0111ei1 mocTaHOBKE TEXHOIOTHS PaOOThHI
Maplipyra InpeaycMaTpuBaeT paBHOMEPHOE
0o0CIyXrBaHME MaTepraIbHOTO MoToKa. I1pu-
HSITO, YTO M — Macca MaTepMuaabHOIO ITIOTOKA,
KOTOpasl B 3aBUCUMOCTH OT 1ieJieii pacuéra
MOXKET UBMEPSITHCS B KOJIMYECTBE TOHH Tpy3a,
KOHTeHepOB, BaroHoOB, noe3a0B. Ilonaraer-
CSI BeJIMYMHOM ITOCTOSIHHOM BO BPEMEHU U HE-
3aBUCHIIEN OT OCOOEHHOCTEN NABUKEHUS.
MarepualibHbIi ITOTOK B ITPOLIECCE TOCTaBKU
UCIIBITHIBAET BO3ICHCTBUE CUIT Fm, MPErnsITCT-
BYIOIIIEE €TO IepeMEIICHUIO (pa3IMIHasI TeX-
HUYecKasli OCHAIIEHHOCTb TPAHCIOPTHOM
MHOPACTPYKTYPBI COMPEACTbHBIX TOCYIapCTB,
CJIOXKHOCTb TE€XHOJIOTMYECKO OCHOBBI B3au-
MoneiicTBus yyacTHUKOB BOJI). st nBke-
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HUS TPy3a 10 TPAHCIIOPTHOMY MapIIpPyTy Tpe-
oyetcst, 4ToObI F > F .

Mogaenb paboTbl TPAHCIIOPTHOTO MapLIpyTa
TIPEICTaBIISIET COO0M Pe3yIBTaThl TEOpETHYC-
CKOTO TIOCTPOEHMsI, OCHOBAHHOTO Ha 3aKOHE
KJIACCUYECKOT0 eCTeCTBO3ZHAHUS — nudde-
PEHIIMAIBHOM 3aKOHE IBYDKECHMS, OIMCHIBAIO-
IIero B3aMMOCBSI3b MEXKIY MMPUIOXKEHHOMN
K MaTepPUAJIbHOU TOYKE CUJIOU U TTOJTYYEHHOM
TIPY 3TOM YCKOPEHHUEM:

F=m-a, 4)

rne F — cuna, peanusyloniasi iepemMenieHme
rpy3a U3 MECT TPOU3BONICTBA B MECTO MOTPEO-
JIEHWST, m — Macca MaTepuaJbHOTO TMOTOKa;
a — YCKOpEHUe — XapaKTepUCTHUKa IKCILTya-
TaIlMOHHOM HaAEKHOCTU PaOOTHI TPAHCITOPT-
Horo MapupyTta. [Toka3sIBaeT, HaCKOJbKO
M3MEHSIETCSI CKOPOCTh OOCITY>KMBaHUS MaTe-
PHAaIBHOTO MMOTOKA IT0 MapIIPYTY 32 €IMHUILY
BpeMeHU. [Ipy yBeIMYeHNN MacChl TTOTOKa
CHITXAeTCs IKCIUTyaTallMOHHAsT HAIEXKHOCTb.

H1st IpoIrycKa MaTepruajJbHOTO ITOTOKA
TPaHCITOPTHEIN MapIIPYT BBIIOJHSIET pabOTy
(A):

A=F-S, (&)
raoe S — IIMHA TPaHCIIOPTHOTO MapIIpyTa, KM.

Paborta mapipyta — BeIMUMHA, XapakKTe-
pU3yoIast mepeMeIIeHne MacChl MaTepUalb-
HOT'0 TIOTOKA C OTIpeaeIEHHBIM CPOKOM J0-
cTaBKU. TeXHOJIOTHS MpemycMaTpUBaeT paB-
HOMEepHOE 00CITy>KNBaHUE TIOTOKA, ITO3TOMY:
§S=98-T, (6)
e 9 — cpeiHecyTouHast Hopma npooera, K/
cyT; T — cpoK nocTaBKu, CyT.

TormaA=F+3-T. 7

s oLIeHKY KadyecTBa pabOTHI MapIIpyTa
10 TIEpEeMEIIEHUIO MaTepUabHOTO IMOTOKA
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Taoamna 3

OcHoOBHbIE XapaKTepUCTHKH TPAHCIIOPTHBIX MAPUIPYTOB B HANIPABJIECHNH
nopt Ilanxaii (KHP)—cranmus dyiicoypr (Iepmanus)

No ii/mt | HammeHoBaHue MapiipyTta JnuHa Cpox no- Croumoctb | [IpuBenéH- | MouiHoCTh
mapuipyta | craBku (T), |mocTaBKu Hasi CTOM- Mapuipyra
(S), km CYT. (C), ThIC. moctb (C*), | (N)
pyo. ThIC. pYO.

1 . lanxait (KHP)—m. Boc- 16983 25 429,497 1948,06 18459
TouHblii (PD)—cT. dyiicOypr
(Tepmanust)

2 . Mlanxait (KHP)—XKATITT 15067 24 497,352 2015,79 16422
Iponekoso (PD)—ct. dyiicOypr
(Tepmanus)

3 . anxait (KHP)—XKITITT 12283 19 437,12 1951,26 21996
3abaiikanbck (PD)—cr. lyitcOypr
(TepmaHus)

4 . Hanxait (KHP)—2XKIATITT 11205 17 369,79 1882 25555
Haymiku (P®)—crt. lyiicOypr
(Tepmanust)

5 . Mlanxait (KHP)—XKATII Jo- | 11418 15 608,24 2120,39 38628
ctoik (Kazaxcran)—ct. [lyiicOypr
(TepmaHnust)

6 . auxait (KHP)—2KIIIT An- | 11379 15 599,97 2112,07 38365
ThIHKOJb (Ka3zaxcran)—ct. [dyiic-
oypr (Iepmanust)

BBeJeHA BeJIMUMHA — MOLIIHOCTh TPAHCITOPT-
Horo Mapupyta. [I1s ycIoBUi MO TMPOBAHUS
Ha OCHOBAHMU TCOPUH MOJOOUST 1 KOHKPETHO,
npuéMa obe3pa3MepUBaHUs TaKash MOII-
HOCTb — KOMIUTEKCHBI Ge3pa3MepHBbIii oKa-
3aTesib KauecTBa pabOThl TPAHCIIOPTHOTO

MaplIlpyTa.

_A_F9T meS S meS’

- YT _F.9= o
NT N Fe9 T .(8)

bespa3mepHasi KoOMOMHaIMs TTapamMeTpa
MOIIHOCTY TPAHCIIOPTHOTO MapuipyTa (ak-
TUYECKU ONpeessieT XapaKTep IBUXKEHUS
MaTepuaabHOTO MOTOKA IMPU 3asiBJICHHOM
CPOKE MOCTaBKU, TEXHUUECKOM OCHAILICHUU
M TIPUHSITON TEXHOJIOTUU paOOTHI IPU CJIEI0-
BaHMM B OJHOM HarnpaBjieHuu. Ecinu usyva-
FOTCSI IBA pa3HbIX TPAHCITOPTHBIX MapIIpyTa,
C pa3HbIMM pa3MEpPHBIMU MMapaMeTpaMu, HO
TaKUMM, YTO 3HaUYeHUe Oe3pa3MepHBIX Iapa-
METPOB OJIMHAKOBBI, TO XapaKTep ABUKEHMS
MaTepuaJbHOTrO MOTOKA 110 HUM OyIeT Kave-
CTBEHHO oAMHaKoB (rmogobeH). O6e3pazme-
pMBaHUE B JaHHOM CJIydyae IIPUMEHUMO JIJIst
YCTAaHOBJICHMS 3aKOHOB TTO100MST 1 BO3MOX -
HOCTH MCIIOJIb30BaHUSI MOJIEJIE U3 Pa3HbIX
obJsiacTeli 3HaHMUSI.

IIpousBeneHa cpaBHUTEIbHAS OLIEHKA pa-
0OTbI TPAHCIIOPTHBIX MAPIIPYTOB Ha IIPUMEPE
noctaBku 40-(yToBOro KpymHOTOHHAXKHOTO
KOHTelHepa, CJIeAYIONIEro B COCTaBe KOHTEH -
HepHoTo Toe3aa (tabauua 3).
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J11st cpaBHEHMSI CTOMMOCTHBIE TIOKa3aTeIn
MPUBEIEHBI K eAMHOMY 6a3ucy 3aTpat. Cpen-
Hsis GAaHKOBCKasl CTaBKa 110 KPaTKOCPOYHBIM
BaJIIOTHBIM KpeauTtam A = 15 %, 3akynouyHast
cTouMocTh ToBapa B 40-¢yToBOM KOHTeliHepe
1500 ThIC. pyOsIeit.

ITo kpuTepuIo CpoKa JOCTaBKU IIPUOPH-
TETHBIMU SIBJITIOTCS MapLupyThl yepe3 2KJITTIT
AntbiHkoAb, ZKJITITT JIoCThIK TPpaH3UTOM MO
Tepputopun Kazaxcrana. 3HadyeHre HAMMEHb-
IIeil MpUBeAEHHON CTOMMOCTH OTMEUYaeTCst
IIpU IIePEeBO3KE C y4aCTUEM TPAHCIIOPTHOM
cucteMbl MoHrosuu (puc. 9).

MeHbliast npuBeaIEHHAS CTOUMOCTbD JI0-
CTaBKM T10 TPAHCITOPTHOMY MapIIpyTy ellg He
SIBJISICTCSI TapaHTHEl er0 KOHKYPEHTOCIIOCO0-
HocTu. OTKa3 TeXHUYECKUX CPEICTB, HECOO-
JIIOJIEHNE HOPM TeXHOJIOTUU PaboThI, TPEOO-
BaHUI TOCYyIapCTBEHHBIX OPraHOB KOHTPOJIS
M HaJ30pa MOTYT ITPUBECTH K BOSHUKHOBEHUIO
3aTOPOB, YBEJIMYEHMIO CPOKA TOCTABKU, ITPH-
BEIEHHO CTOMMOCTH M, KaK CJIEICTBHE, CY-
LIECTBEHHOMY ITaJeHUIO0 MOIITHOCTH.

OnuH U3 TJIaBHBIX ()aKTOPOB, HErAaTUBHO
CKa3bIBaIOIIMXCSI HA KOHKYPEHTOCITIOCOOHOCTH
MapIIpyTOB 10 Tepputopun P ¢ yuactuem
Tpanccubupckoit maructpanu (TCM) — He-
CTaOMJIBHOCTb CPOKOB J0CTaBKU Ipy3a [3]. Tak,
HaInpuMep, U3MEHEHHe TIoKa3aTeseil MapIpyTa
no TCM uepes 2KJITTIT 3abaiikaibcK MpU He-
OJlaronpUSITHOM BapyaHTe (CPOK TOCTaBKHU Ha
JIBO€ CYTOK 00JIbllIe HOPMATUBHOIO) BJICUET
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Puc. 9. XapakTepuctuku paborsi
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Taosmuna 4

CpaBHeHHe 3HAYEHHIT OCHOBHBIX XapakTepucTuk Mapmpyta yepe3 2K/II1IT 3adaiikaabck
NPH Pa3TUYHBIX 3HAYEHUSX CPOKA JOCTABKH

CpoK I0CTaBKH, CYT. [pusenénnast croumocts (C¥), MouHocTb MapipyTa (N)
TbIC. pyO.

19 1951,26 21996

HopmaTtusHbIit

17 1949,77 30709

KenarenbHblii

(1a ocHoBe TexHostornu block chain)

21 1952,76 16291

He6naronpusiTHbIi

(GombIlIe HOPMAaTUBHOTO HA TBOE CYTOK)

yBeIMYEHUE IPUBEAEHHOM CTOMMOCTY Ha 1 %.
HesnauntenbHO, 0COOCHHO €CN Yy Tpy30BIa-
JIeJIblla HeBEJIUK 00BEM ITapTUM Tpy3a K OT-
npasieHnio. OQHaKo MOLIHOCTb MaplIpyTa
IIpY 3TOM nagaet Ha 26 %, 4TO HeraTUBHO
CKa3bIBAETCs Ha ero dKCIUIyaTallMOHHOMI
HanEXHOCTH (Tabimiia 4).

®dopmuposanune EMII yuactHukos BOJ],
Ha OCHOBE ITPOrPaMMHOI0 KOMILIEKCA 10 TeX-
Hosroruu block chain 1mo3BossieT COKpaTUTh
CPOK IOCTaBKM Ha BCEM MPOTSKEHUU TPAHC-
ITOPTHOTO MapIpyTa. B Hanpasiennu mo TCM
yepes 2KITIIT 3abaitkanbcK — KaK MUHUMYM
Ha IBO€ CYTOK. B 3TOM ciiyyae mpoucxogur
POCT MOLIHOCTU MapuipyTa Ha 28 %. YBeiu-
YKMBAETCsI 9KCIUIyaTallMOHHAsI HaJEXXHOCTh
(puc. 10).

[lony4yeHHbIe JaHHBIE CBUAETEIBCTBYIOT 00
YBeJIMYEHUM KOHKYPEHTHBIX IPEUMYILECCTB
TPAaHCIIOPTHOI'O MapILpyTa 10 Tepputopun PO
yepes ZKJIITIT 3abaiikanbck B OOJBIICH cTeTe-
HU 3a CYET pOCTa KayeCcTBa OOCTYKMBAHUSL.
B aTOM cirygae rpy30BiianesIblibl BRIMTPHIBAIOT
B BO3MOXHOCTH 0ECTIPETISITCTBEHHOTO 00CTTY-
KMBaHUSI KOHTEMHEPOIIOTOKA, OpraHU3aluu
COOCTBEHHOI paBHOMEPHOI pabOThI C yUETOM
PUTMUYHOCTH JOCTABKM, SKOHOMUH CTPAXOBBIX
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3aI1aCcOB 0OOPOTHBIX CPEICTB Ha IPY3bl, HAXO-
JSILLIMECS] HA CKJIAJIE U B IIYTU CJICIOBAHUSI.

BbIBO4bl

B uentom peanu3zaiyst mpoexTa 1mo hpopMu-
poBanuio EWTII yuactHukoB BD/I Ha ocHOBe
TexHooruu block chain mo3BossieT CHU3UTD
yIeJIbHOE CONPOTUBIIEHUE HA TIEpEMELICHHE
rpy3a, OBbICUTh Ka4eCTBO UCIOJb30BaAHUS
TPYIOBBIX, PUHAHCOBBIX, MTH(POPMALIMOHHBIX
pecypcoB, yBeIMYUThb 3 (HEKTUBHOCTD MPU-
BJICUCHHSI MHBECTULIMIA, IIPEOIOJIETh aAMUHU -
CTpaTUBHBIE Oapbepbl U YCKOPUTH padboTy
B BBITOJHOM (popMaTe, co3aaTh 0JIarormpusT-
HYIO KOHBIOHKTYPY Ha PbIHKE TPAHCIIOPTHBIX
YCIIYL.

ITpu HaIMYUK OLIYTUMBIX IIPEUMYIIECTB
HCIOJIb30BaHUs TexHooruu block chain cie-
JIyeT, OMHAKO, MIOHUMAaThb, YTO Ha 3aKOHOIA-
TeJIbHOM YPOBHE ITOKa HET eIMHbIX TPeOOBaHMIA
K yYaCTHUKAM TJI00aJIbHOM MO IUYHOM CEeTH
JAHHBIX, OTCYTCTBYET peasibHasi OTBETCTBEH -
HOCTbD 3a 3arpy3Ky 3aBeIOMO JIOXKHBIX CBe/Ie-
HUIA, HEAOCTATOYHO TIOHMMaHUE SKOHOMUYE-
ckoro 3¢ deKkTa OT BHEAPEHUS 17151 IeICTBYIO-
11X OM3HEC-TIPOLIECCOB, CYILIECTBYIOT ITPOO-
JIeMBI 0€30TTaCHOCTU U KOH(MIMKTHOCTU
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Puc. 10. CpaBHuUTeIbHbIE rpaguKnN OCHOBHBIX XapaKkTepucTuk mapupyra no TCM
yepe3 XXAIM 3a6arikanbck npy HerapaHTUPOBaHHOM CPOKE AOCTaBKMU.

C TOYKM 3pEHUST KOHKYPEHTHOU OOpBHOHI,
a B cJlydyae BOBHUKHOBEHMUS CITOPHBIX CUTYa-
U — OTIpeneIeHNsI MEPhl OTBETCTBEHHOCTH
yyacTHUKOB. Ha mepBoHaYambHBIX 3Tamax
BO3MOXHA YaCTUIHAST HEYIOBIETBOPEHHOCTh
(byHKIIMOHATBHOCTBIO M3-3a OTCYTCTBUST CTaH-
JapTU3aIAM.
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POSSIBILITIES OF APPLICATION OF BLOCK CHAIN TECHNOLOGY
FOR CARRIAGE OF GOODS IN INTERNATIONAL TRAFFIC

Banshchikova, Anna A., Irkutsk State University of Railway Engineering, Chita, Russia.
Kudryavtsev, Kirill V., branch of PJISC TransContainer, Chita, Russia.
Kovalev, Anton Yu., branch of PJSC TransContainer, Chita, Russia.

ABSTRACT

The main difficulties in transportation of goods with
international container trains arise at state border
crossing points. A detailed analysis of the reasons for
their delays at the railway checkpoints revealed the
most characteristic «narrow» places. In order toimprove
the procedures for documenting and informational
support of cargo flows, as well as to consolidate
business processes involving cargo owners, carriers,

chain.

Background. /In the past few years, China has
been the world’s leading foreign trade actor. In 2017,
its foreign trade turnover amounted to 4,11 trillion
dollars, exports increased to 2,26 trillion dollars [1].
The main trading partner of China in the EU countries
is Germany.

Transport communications of the Euro-Asian
continent determine the routes of delivery of cargo
from the production sites to the places of consumption.
Regular freight rail traffic between China and Europe
was launched in 2011. Since then, 57 routes have
been opened. Few of them offer regular container
service and high speed of delivery [2]. The most
powerful container flow exists between the port of
Shanghai(China) and the station Duisburg (Germany),
and the following main options for handling of
container trains are implemented:

1. Shanghai port (China)-Vostochny port
(Russia)-Duisburg station (Germany).

2. Shanghai port(China)-railway checkpoint(RC)
Grodekovo (Russia)-Duisburg station (Germany).

3. Shanghaiport(China)-RC Zabaikalsk ( Russia)—
Duisburg station (Germany).

4. Shanghai port (China)-RC Naushki (Russia)—
Duisburg station (Germany).

Conventional
limits

Political
constraints,
cooperation National legislation

% and regulatory
% framework
%,

Harmonization
of international transport
legislation

forwarders, federal authorities in the sphere of control
and supervision, companies providing transportation
and logistics services, it was proposed to create a single
information environment with the technology of block
chain. The authors identify possible financial results of
its implementation, as well as reveal new software
resources that can be developed on the basis of
business logic tools involved in evaluation of the quality
of goods movement on the transport route.

Keywords: container traffic, international delivery, transport route, railway border crossing point, block

5. Shanghai port (China)-RC Dostyk
(Kazakhstan)-Duisburg station (Germany).

6. Shanghai port (China)-RC Altynkol
(Kazakhstan)-Duisburg station (Germany).

The volume of the flow of container traffic along
alternative transport routes is distributed unevenly. This
is due to various reasons, including the quality of
transportand logistics services, the level of harmonization
of adjacent railway systems, the volume and direction
of the international traffic flow, etc. (Pic. 1).

Container flow, following a transport route, is
affected by maintenance phases. The greatestimpact
is at checkpoints across the state border. Up to 70 %
of the time loss from all delays in transit is fixed at RC
[3]. The main reasons are: difficulties in organizing
interagency cooperation between foreign economic
activity participants — cargo owners, carriers, freight
forwarders, federal executive authorities in the sphere
of control and supervision, companies and individuals
providing transportation and logistics services;
technical disconnection of the transport infrastructure
of neighboring states; work in the framework of
different legal fields of international transport
legislation (the Convention concerning International
Carriage by Rail — CIM COTIF and the Agreement on
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Pic. 1. The main factors that determine the volume of traffic along the transport route.
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Pic. 2. Time spent by a container train to pass through RC at different transport routes in accordance with the
adopted technology.

Pic. 3. Structure of RC Zabaikalsk and
functions (f) of its elements: U — RC;
— customs control, registration of customs
declaration, calculation and collection
of customs payments; f,,, — border control;
f,, — quarantine phytosanitary control
(supervision); f,, — veterinary control;

f, — supervision in the field of seed
production in relation to seeds of agricultural
plants; f,, — customs brokerage;

f,, — processing of large-capacity containers,
formation of container trains; f,, — operational
work of the railway station; f , — operational
activity of the railway cargo interstate
transfer station (owner of the infrastructure —
Chinese railways, Manchuria border station);
f,,, — forwarding support for foreign trade;
f,,, — insurance services for foreign trade
(survey companies).

f,

u1

Table 1
Features of elements of RC Zabaikalsk
Element | Organizational-legal form Target Task
function
Ul Federal structure of executive power Control Ensuring the collection of customs payments
and from goods crossing the state border
U2 Border Control Bodies of the Federal SUPEIVISION | Control of illegal crossing of the state border by
Border Service of Russia, Federal foreign citizens
Security Service
u3 Federal structure of executive power Control of plants and their
U4 import of I derivatives
substandard -
us grain crops
U6 Limited Liability Company Provision Representation of interests of a cargo owner as a
of services | customs broker, a customs representative
u7 Public Joint Stock Company Transshipment of large-capacity containers
from cars of gauge 1435 mm to cars of gauge
1520 mm
uUs Open Joint-Stock Company Meeting the demand for transportation
U9 Corporation
ul1o Open Joint-Stock Company Representation of interests of a cargo owner at
all phases of the delivery process
Ull Private business in the form of JSC, PE, Responsibility for cargo in the event of insured
CJSC, etc. events

International Railway Goods Transportation — SMGS)
[4]. Hence, there is complex system of document
circulation at RC, the need to reload containers from
rolling stock of one track width to another.

The time of handling at RC significantly influences
the delivery time of a container and forms competitive
advantages of one route over another. According to
the SMGS [5], the normative duration of passage of
the train across the state border is 48 hours. At the

same time, due to differences in the technological
process at the interstate transfer railway station, in
cooperation with a container terminal, time for one
container train to pass through the delivery routes is
significantly different (Pic. 2).

Objective. The objective of the authors is to
consider possibilities of application of block chain
technology for carriage of goods in international
traffic.
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Pic. 4. Duration of stay of flows at RC, taking into account waiting and breaks for horizontal and vertical
processing links.

Methods. The authors use general scientific and
economic methods, comparative analysis, scientific
description, graph construction, evaluation approach.

Results. RC is a complex multifunctional
structure. In general, using RC Zabaikalsk as an
example, the functional «environment» of RC for
handling container trains is a static relationship of the
organizational structure (Ui) — mutual relation of the
system elements and the dynamic relationships of the
functional structure (fi), which determine the order of
their interaction (Pic. 3).

The complexity of organization of interdepartmental
interaction lies in the distinction between the goals and
the nature of operation, the forms of ownership and
the organizational and legal forms of the elements of
RC Zabaikalsk (Table 1).

Despite the large number of elements and their
functional diversity, it is possible to distinguish two
main groups of participants in foreign trade activities
at RC Zabaikalsk: state executive bodies in the sphere
of customs, border, veterinary, phytosanitary
supervision and business providing transport and
related logistics services. The first — provides control
over the security of citizens and the economic stability
ofthe state, the second — performs fulfillment of tasks
to promote a flow of goods in supply chains. With
detailed consideration, both groups are ultimately
focused on increasing the level of welfare of the state
and its citizens and that is the overall global goal of
their functioning. Understanding it by all the
participants in foreign trade is the basis for building
effective interagency cooperation.

For detailed calculation of time for handling of a
container train at RC for the transport routes in
question, the methods of system analysis and network
planning are used. A critical path has been
identified which corresponds to longest time required
to handle a container train. The material, documentary,
information flows are allocated and their duration is
calculated taking into account expectations and
breaks, «bottlenecks».

The material flow (a,) from the moment of
reception to the moment of release from RC comprise
trains, cars, containers processed through necessary
technological operations. The material flow is in
motion, physically moving in space: reception and
control by customs and other state bodies, disbanding,
placing on a reloading site, reloading containers from
narrow gauge cars to broad gauge cars, forming train
composition, departure.
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The documentary flow (u,) is official data on the
material flow and its movement, namely, shipping
documents. Multilevel control operations are carried out,
additional copies of each of the structures containing
generalized and more detailed information in the Russian
language are compiled, and a package of transportation
documents s created for transit through Russian territory.

The information flow (g,) — information about the
material and documentary flow. The operations here
are: collection, input of data into databases, storage,
processing of information about material and
documentary flows from all participants in foreign
trade activities.

There are relationship and interdependence
between the flows, which are reflected by horizontal
and vertical connections. The flows are represented
in the form of vector-scalar quantities and constitute
a logistic chain [6]:

tech tech tech
a o, a =

wait wait wait wait wait wait ,

o t”l T tm 8 + taz T tuz,gz v ta, T tu, &
tech tech tech .

u, f, u, 1 u; (1)

wait wait wait wait wait wait ,

Loe e Lo T g A gt
tech tech tech .
g t g g

& &

where ai— — element of the material flow chain (ai —
operation with the material flow, — — flow displacement
vector, compared with time and displacement
distance, j=1, ..., i);

ui— — chain element for compilation and transfer
of documents about the material flow and its
displacement (ui — operation with the documentary
flow; — — document transfer address; j= 1, ..., i);

gi— — element of the information chain about
material and documentary flows (gi — information
transfer operation; — — information transfer address;
j=1,..,i0);

rech

.4 — time of execution of technological

operations in the logistics chain, respectively,
according to the material, documentary, information
flows (horizontal links), min.;
twait
a;50;,8;

— waliting time for operations on

concomitant flows (vertical links), min.
The total duration of stay of flows at RC, taking
into account waiting and breaks for the vertical links
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Pic. 5. The existing model for processing the documentary and information flows of the container
train at RC Zabaikalsk.

Measures to reduce duration of processing of
documentary and information flows at RC
Zabaikalsk

Reduction of a nomenclature list of
shipping documents

«simplification of the process of
digitalization of documents;
sincrease in speed of document
processing

Formation of Single Information Environment (SIE)
for foreign trade participants

ereduction of time of cargo stay at the border
crossing;

eincrease in volume of import/transit cargo
transportation;

eincrease in reliability of goods delivery;
eincrease in level of fulfillment of cargo trains
schedule

Pic. 6. Measures to reduce the processing time of documentary and information flows at RC Zabaikalsk.

of processing and transmission, is expressed as
follows:

Doty S Y =0, Y 20;
Db, S S =0y Y 20
Dty SHTAL Y -0 Y 20,

Due to the large number of services involved in
handling of international container traffic, technological
processes do not fit well together. Due to the absence
of isomorphism — coordinated both in space and time
movement of material, information, documentary
flows — there is inter-operative downtime (up to 55 % of
the processing time on RC Zabaikalsk) [7] (Pic. 4).

The greatest value of duration of technological
operations and waiting for adjacent flows is observed
at RC Zabaikalsk. In comparison with RC Altynkol, the
processing time there is by 5,7 times longer for the
documentary and information flows. The technological
process in Zabaikalsk provides processing of shipping
documents (specification, invoice, packing list) after
arrival ofa container train to the territory of the Russian
Federation (Pic. 5).

In this case, the unproductive losses when one
container train is handled are 16 hours. Ifthe container
flow follows a transport route with a time delay, a
violation of norms, rules, service requirements, then
the flow is subject to transformation, significant
changes in parameters, departure of the container
flow from the route.

The transfer in 2017 of a significant part of the
container flow from the transit route through the
territory of the Russian Federation through RC

(2)

Zabaikalsk to the route through Kazakhstan through
RC Altynkol caused the loss of income of Russian
companies (over 1 billion rubles). Over the past seven
years, the volume of containerized cargo
transportation through Kazakhstan from China to EU
countries has increased by 200 times and continues
to grow. So, in 2018, it is expected to see the tansit
grown up to 400 thousand containers, and by 2020 -
to 2 million containers [8].

The high speed of handling of a speed container
train at RC Altynkol is ensured by processing of
documentary and information flows before train arrival.
The shipper of the international container flow following
the route is the port of Lianyungang. When sending
containers, its employees send scanned copies of
shipping documents to their representatives at Altynkol
station by e-mail. Based on these data, transit customs
declarations and other documents are prepared in
advance (transfer list, bill of consignment for the
carrier, preliminary information for the customs
authorities). To prepare the containers for transfer,
employees of Altynkol station are sent to the territory
of China. This is done, although there is a risk in
obtaining inaccurate, incomplete information when
manually entering information and there are additional
operating costs for maintenance of personnel in the
amount of about 25 million rubles a year.

To improve the competitiveness of RC Zabaikalsk
route, it was proposed to implement measures to
reduce the processing time of documentary and
information flows: to reduce nomencilature list of
shipping documents (one instead of three), to develop
a single information environment for foreign trade
participants (Pic. 6).
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Pic. 7. The order of integrating of business processes of the participants in foreign economic activity to organize
commodity circulation within the framework of supply chain implementation based on Smart contract.

Optimization of the set of shipping documents if
we follow the experience of working in the CIM space
consists in replacing individual documents (invoice,
specification, packing list) with a single invoice-
specification. The consolidated document should
contain: a) address of the seller and the buyer, date
and number of the goods order, information about
packaging and the price of goods, cost and size of
the batch, basic conditions for delivery of goods and
procedure for settlements; b) the nomenclature of
goods, list of goods indicating the number of
positions, brand, article; c) list of cargo items with the
number and weight of each place.

The introduction of an invoice-specification as a
single shipping document will simplify the formalization
process, increase the speed of data processing, will
allow to reduce the time of handling a container train
at RC Zabaikalsk by two hours.

The development of a single information
environment for foreign trade participants is aimed
at combining their business processes and
individual elements in organization of commodity
circulation within the entire supply chain by
eliminating duplication of data and rapid exchange
of information, increasing flexibility of the system
when changing parameters of internal and external
environment.In modern conditions, two variants of
organization of the SIE might be foreseen when
delivering cargo in international traffic. One of them
is creation of International Certifying Center, which
confirms the legitimacy of the transmitted
information from the shipper to all participants in
foreign trade activities.

Now the electronic data exchange of JSC Russian
Railways for carriage of goods in international traffic
is carried out with the railway administrations through
the UN/EDIFACT standard recommended by the
United Nations. The experience of such countries as
Russia, Belarus, Kazakhstan, Latvia, Lithuania,
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Estonia, Ukraine and others is organization of
transportation using an electronic signature, whose
legal significance under the «trusted third party»
scheme is made by the Single Certifying Center (OJSC
NIIAS). Between JSC Russian Railways and the CR
only an agreement on electronic data exchange has
been concluded.

Incompleteness of number of participating railroads
and of information subject to transfer do not give
grounds to assert that there is an effective mechanism
for ensuring interoperability — unhindered crossing of
borders while following international container flow. The
establishment of SIE on the basis of International
Certifying Center will require a complex interstate
agreement procedure. The approximate duration of the
project is estimated to be at least five years.

Another option for development of SIE for foreign
trade participants in international transportation is
creation of a software package based on the
technology of distributed registries — block chain.

The technology of the identification block chain
allows to create a database on transportation of
containers in encrypted form using cryptography
means based on the principle of distributed access.
Each dispatch is documented by creation of a «digital
passport» —a unique label accompanying movement
ofa container within all related transactions. All entries
have timestamps. The authenticity of operations is
confirmed by unchanged historical data, which allows
them to be identified.

Steps (stages) of carrying out operations with the
container are carried out in a strictly prescribed
sequence, only after the previous ones are completed.
Each previous transaction is made, thus releasing the
subsequent one. If one of them fails to be performed
properly, the next one cannot be completed. The
mechanism of software execution of transactions in
block chain registers is proposed to be implemented
on the basis of Smart contracts [9] (Pic. 7).
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Pic. 8. Procedure for processing shipping documents for the container train before arrival at RC Zabaikalsk.

Table 2

Financial results of development of SIE for participants in foreign economic activity via the
technology of block chain on the transport route Shanghai port (China)—RC Zabaikalsk
(Russia)—Duisburg (Germany)

Indicator name Value,
mln rub.
Costs for development, | The global software product of SIE of participants 218
implementation, in foreign economic activities via the technology
maintenance of block chain on the transport route
Local software products of the structural and logical scheme 33,6
for distribution of material, documentary, information flows at RC
of the transport route
Revenues and effects Savings from reducing the idle time of container trains 42,7
at RC of the transport route
Income of JSC Russian Railways from brokerage activities 30,3
Incomplete income of JSC Russian Railways 421,8
(due to transfer of the part of the container traffic to an alternative route)
Payback period, years 0,56

With the help of software product using block chain
technology, a special application is developed that allows
the client using the mobile device to enter data into the
system. When following the territory of each country
during the entire route, information customers(recipients)
are participants in foreign economic activity. They receive
a cryptographic key and use the information within their
competence for preparation of shipping documents. The
system is endowed with an algorithm for recognizing the
user through connected personal objects.

The basis for introduction of block chain technology
is the absence of a single structure that moderates
(supervises) all operations. Itis applicable for confirming
facts (actions) in a situation where «everyone does not
trust everyone» [10].

Logistics is considered as one of the priority
applications of block chain [11]. MTI company [12] was
the first company in the world to launch a public block
chain system for container transportation. At the
moment, JSC Russian Railways is involved in assessment
of implementation of the technology of the block chain
distributed registry in accordance with the
comprehensive scientific and technical project «Digital
Railway» [13].

One of the main advantages of forming SIE based
on the software product using the block chain
technology is possibility of constructing the operation
of the route in accordance with the paradigm of open
railtransport [14]. In particular, at RC advance transfer,
processing of legally relevant information in the volume
of the waybill and shipping documents with a minimum

risk of inaccurate information are provided. Processing
of shipping documents is provided before train arrival.
At RC Zabaikalsk, the time savings will be 16 hours, the
total time of the container train handling in this case is
eight hours (Pic. 8).

The main costs for implementation of the project
for development of SIE for the foreign trade
participants via block chain technology on the
transport route Shanghaiport(China) — RC Zabaikalsk
(Russia) — Duisburg (Germany) include development,
implementation and maintenance of the global
software product of SIE of the route, as well as local
software products at each RC. The latter represent a
unique structural and logical scheme for distribution
of material, documentary, information flows on
processing of container traffic in accordance with the
requirements of the technological process of
operation of specific transport facilities.

The economic effect of the project is mainly
realized thanks to additional income due to switching
of container traffic from alternative routes (including
sea routes), from brokerage activities, savings from
reducing idle time of container trains at RC of the
transport route.

At a total cost of approximately 250 million rubles,
the payback period will be less than two years
(Table 2). Additional capabilities of the software
product with block chain technology can be realized
due to the built-in business logic tools.

Based on the automatic analysis of the historical
information of the «transport passport» in digital form,
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Table 3

The main characteristics of transport routes in the direction of Shanghai port (China)—
Duisburg station (Germany)

No. | Route name Length Delivery Cost Present Route
of the route |time (T), of delivery | value (C*), | capacity
(S), km days (C), thous. |thous. rub (N)
rub.

1 p. Shanhai (China)—p. Vostochny | 16983 25 429,497 1948,06 18459
(Russia)—station Duisburg
(Germany)

2 p. Sanghai (China)—RC Grodekovo | 15067 24 497,352 2015,79 16422
(Russia)—station Duisburg
(Germany)

3 p. Shanghai (China)—RC 12283 19 437,12 1951,26 21996
Zabaikalsk (Russia)—station
Duisburg (Germany)

4 p. Shanghai (China)—RC Naushki | 11205 17 369,79 1882 25555
(Russia)—station Duisburg
(Germany)

5 p. Shanghai (China)—RC Dostyk 11418 15 608,24 2120,39 38628
(Kazakhstan)—station Duisburg
(Germany)

6 p. Shanghai (China)—RC Altynkol | 11379 15 599,97 2112,07 38365
(Kazakhstan)—station Duisburg
(Germany)

For comparison, cost indicators are reduced to a single cost basis. The average bank rate for short-term foreign
currency loans is A = 15 %, the purchase price of the goods in a 40-foot container is 1500 thousand rubles.

it is possible to evaluate the quality of the transport
route. Such information will be useful for the
participants in foreign trade activities to monitor the
state of competitive advantages and make a decision
on the need to optimize their activities, as well as for
potential customers (cargo owners) — when choosing
a particular destination.

Evaluation of the quality of the transport route for
the cargo owner is expressed most often through the
cost of transportation (C), the delivery time (T), the
present value (C*). The increase in the delivery time
leads to the freezing of the cargo owner’s money,
invested both in payment of the cargo itself and in
payment for transportation costs. Therefore, the
minimum delivery time, in comparison with alternative
routes, provides a smaller present value C* — an
estimate of the cost of the cargo and its delivery,
taking into account the time factor [15]:
C*=(C,+C)(1+A), (3)
where . purchase value of the goods; C — cost of
transportation; ( 1+A)"— multiplier of interest increase

at the interest rate A for n periods, n =% , where
T — delivery time, days.

Reliability of technical elements, technological
basis, interaction and operation of related services
and agencies in organization of international container
flow movement affect the operational reliability of the
transport route which is probability of processing the
container flow in the amount not less than a given
value. The indicator, which allows to comprehensively
assess the state of technical, technological,
organizational parameters of the transport route
operation, has not existed before and does not exist
now.

In the general formulation, the technology of the
route operation provides for uniform maintenance of
the material flow. It is assumed that m — mass of the
material flow, which, depending on the purposes of
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calculation, can be measured in tons of cargo,
containers, cars, trains. It is assumed to be a quantity
constant in time and independent of the features of
motion. The material flow in the process of delivery is
affected by the forces F,, which hinders its movement
(different technical equipment of the transport
infrastructure of neighboring states, complexity of the
technological basis of interaction of foreign economic
activity participants). For cargo movement along the
transport route it is required that F > F,.

The model of the operation of the transport route
represents the results of a theoretical construction
based on the law of classical natural science — the
differential law of motion, describing the relationship
between the force applied to a material point and the
resulting acceleration:

F=m-a, (4)
where F - force that realizes the movement of cargo
from production sites to the place of consumption;

m — mass of the material flow;

a — acceleration — a characteristic of the
operational reliability of the transport route. It shows
how the speed of servicing the material flow along the
route changes per unit of time. When the mass of the
flow increases, the operational reliability decreases.

To handle the material flow, the transport route
performs work (A):

(5)

A=F-S,
where S — length of the transport route, km.

The work of the route is a quantity characterizing
the movement of the mass of the material flow with a
certain delivery time. The technology provides for
uniform flow maintenance, therefore:

S=9-T, (6)
where 8 — average daily mileage, km/day; T — delivery
time, days.

ThenA=F-3-T. (7)
To assess the quality of work of the route for

movement of material flow, the value — the capacity

ofthe transport route — was introduced. For simulation
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Pic. 9. Characteristics of

operation of transport routes.
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Table 4

Comparison of the values of the main characteristics of the route through RC Zabaikalsk
for different delivery times

Delivery time, days

Present value (C *), thous. rub.

Route capacity (N)

19
Normative

1951,26

21996

17
Desirable
(based on block chain technology)

1949,77

30709

21
Unfavorable
(more than normative for two days)

1952,76

16291

conditions on the basis of the similarity theory and,
specifically, the acquisition of dimensioning, such
capacity is a complex, dimensionless indicator of the
quality of the operation of the transport route.

2
ﬁzF“g’T=F,9_m'S E_m'f
T T

T 7T (8)

The dimensionless combination of the
capacity parameter of the transport route
actually determines the nature of movement of
the material flow with account for declared
delivery time, the technical equipment and the
adopted technology of operation in the same
direction. If two different transport routes are
studied, with different dimensional parameters,
but such that the value of dimensionless
parameters is the same, then the nature of
motion of the material flow along them is
qualitatively the same (similar). The dimensioning
in this case is applicable for establishing the laws
of similarity and the possibility of using models
from different fields of knowledge.

A comparative evaluation of operation of transport
routes is made at the example of delivery of a 40-foot
large-capacity container, which is included in a
container train (Table 3).

According to the criterion of delivery time, priority
routes are through RC Altynkol, RC Dostyk in transit
through the territory of Kazakhstan. The value of the
lowest present value is noted for transportation with
participation of Mongolian transport system (Pic. 9).

Present cost, thous. Route capacity

rub. Change in route capacity

40000

The smaller reduced cost of delivery along the
transport route is not yet a guarantee of its
competitiveness. Failure of technical means, non-
compliance with the standards of technology work, the
requirements of government control and supervision
may cause congestion, increase in the delivery time, the
presentvalue and, as a consequence, a significant drop
in capacity.

One of the main factors that adversely affect the
competitiveness of routes along the territory of the
Russian Federation with the participation of the Trans-
Siberian Railway (TSM) is instability of the delivery time
[3]. Thus, for example, the change in the TSM route
through RC Zabaikalsk in case of an unfavorable variant
(delivery time is two days longer than the normative one)
entails an increase in the present value by 1 %. It is
insignificant, especially if the cargo owner has a small
amount of consignment for shipment. However, the
power of the route decreases by 26 %, that negatively
affects its operational reliability (Table 4).

Formation of SIE of participants in foreign trade
activities on the basis of a software package using the
block chain technology allows reducing the delivery time
allalong the transport route, e.g. to reduce delivery time
through RC Zabaikalsk via TSM by two days. In this case,
the capacity of the route increases by 28 %. Operational
reliability increases (Pic. 10).

The obtained data testify to increase of
competitive advantages of a transport route via
the territory of the Russian Federation through
RC Zabaikalsk mostly due to growth of quality of

Change in route capacity

Pic. 10. Comparative
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service. In this case, the cargo owners benefit
from the possibility of unimpeded servicing of the
container flow, organizing their own uniform work
taking into account the rhythm of delivery, savings
in insurance reserves of working capital for goods
in the warehouse and on the route.

Conclusions. In general, the implementation of the
project on formation of SIE for participants in foreign
economic activity on the basis of block chain technology
allows to reduce the specific resistance to cargo
movement, improve the use of labor, financial and
information resources, increase the efficiency of
attracting investments, overcome administrative
barriers and accelerate work in a profitable format,
create favorable conditions in the market of transport
services.

Given the notable advantages of block chain
technology, it should be understood, however, that at
the legislative level there are no unified requirements
for participants in the global public data network, there
is no real responsibility for downloading deliberately false
information, there is insufficient understanding of the
economic effect ofimplementation for existing business
processes, there are risks in the field of security and
conflict in terms of competition, and in case of
controversial situations there is a problem of definition
of liability of participants. At initial stages, partial
dissatisfaction with functionality is possible due to lack
of standardization.
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