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MapuHa ApkagbeBHa
¥ypasckas

Marina A. Zhuravskaya

BbluucaUTEIbHbIA 3KCIIEPUMEHT
10 PEHICHUIO MPUKJIATHOM JOTUCTHYCCKON 3A1a9H
pa3MelnieHMs 3ePHOBbIX Xa00B

Computational experiment to solve an applied
logistical task of locating grain hubs

AHHOTauuA

B cTaTbe M3yuyeHbl BONPOCHI TeONOANUTUKM B 06N1acT
3epHoBOro 613Heca, NOCTPOEHA MMPOBAs CeTb 3epHa Ha
0CHOBE CMI0BOTO anropuTMa. OnucaH BbIYUCIUTENBHDI
IKCNEPUMEHT NO onpefeNeHn0 MeCTOPaCcoNOXKeHNs
3epHOBOrO xaba B eBponeiickoii yactu Poccuiickoii
®enepauun € N03ULMKM PasHbIX TOYEK 3pEHUA: pa3me-
WweHus xaba B6AM3M NPOU3BOACTBA, BOMU3U OCHOBHbIX
nokynarenei, a Tak:Ke C y4eToM nepcrekTuB pasBuTHs
TPaHCMOPTHO-NOTUCTUYECKON MHPACTPYKTYpbl PO.
PaccmoTtpeHa BO3MOXHOCTb POPMUPOBAHMA TPAHCNOP-
THO-JIOMUCTUYECKOTO 3epHOBOTO KOMMJEKCa B YNbs-
HOBCKOM TPaHCMOPTHOM y3/1e C y4eTOM ero JOCTOMHCTB
W HeJoCTaTKOB.

KnioueBble C/I0BA: TpAaHCMOPTHO-I0MUCTUYECKAS
UHbPaACTPYKTYpa, 3epPHOBOI Xal, pbIHOK 3epHa, BbIYNC-
JIUTENbHBIA 3KCMEPUMEHT, MECTOPACTOSOKEHUE NOTH-
CTUYECKOTO LiEHTPa, METOS, LIEHTPA THIKECTH, CUIIOBOI
anropuTM.

D0I:10.20291/2311-164X-2019-3-3-10

Abstract

The article studies geopolitical issues in the field of
grain business, the world grain network is built on the
basis of brute-force algorithm. The computational
experiment is described to identify location of

a grain hub in the European part of the Russian
Federation from various standpoints: location of a
hub in the vicinity of the production, in the vicinity
of main buyers, as well as with consideration of RF
transport and logistical infrastructure development
perspectives. The opportunity to create a transport
and logistical grain hub at Ulyanovsk transport hub is
envisaged with consideration of its advantages and
disadvantages.

Key words: transport and logistical infrastructure,
grain hub, grain market, computational experiment,
location of a logistical centre, centre of gravity
technique, brute-force algorithm.
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1 3aauM pa3meLeHus 3epHOBbIX Xxabos

U 3KCNEePUMEHT NOo pelleHnto NPpUKNagHou NorucTuyecKo

M.A. Xypasckas | BeiuucnutenbHbii
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i 334aumM pasmeLLeHns 3epHOBbIX Xa6oB

U JKCNEPUMEHT NOo peLueHnI0 NPUKIafgHOU NOrucTu4ecKo

M. A. XKypasckas | BbluncnutesnbHblii

N

3HayeHue
3epHOBbIX XaboB
Ana aKoHoMuku Poccum

Poccus HeoHOKpaTHO 3aB0EBbLIBA-
Na cTaTyc rmaBHOr0 MUPOBOIO 3KCMOp-
Tepa 3epHa [1] n cerogHs umeet 60/b-
oW noTeHuman ana aroro. Mo mue-
HUMIO 3KcnepToB «MHTepdhakca», coop
3epHa B HaCTOsLLee BPeMs MOXET npe-
BbiCUTb 135 MAH T, TOrga Kak cpep-
HAS NOTPEOHOCTL B 3ePHE COCTaBNSAET
0K0J10 80 MIH T, 4TO NpeBpaLLaeT 3ep-
HO B M36bLITOYHYIO NPOAYKLMIO. Takum
06pas3om, C y4eToM CcTabunbHoN ypo-
XaHOCTK B MOCNeSHUE rofbl UMetoT-
1 60NbLUME OCTATKW HEPaCNPOLAHHO-
ro 3epHa B xpaHunuiyax Gubupw, Ypa-
na, MNoBOMXbA 1 NPOYUX CEJIbCKOXO-
3ANCTBEHHbIX PAlOHOB [2].

OAHaKo TPaHCMOPTHO-NOTUCTU-
Yeckue MoLLHocTu PO He Bcerga mo-
ryT CNpaBnaTbCs C pacTywum Tpe-
TWIA TOA NOLPAA 3ePHOBbLIM 3KCNOp-
TOM. Haspena Heo6xo4umocCTb rny-
60Kon nepepaboTKN 3epHa BHYTPM
CTpaHbl, Ana yero TpebyeTcs pasBu-
TWe TPAHCMNOPTHO-NIOrMCTUYECKON NH-
(hpacTpyKTypbl — OpraHm3auum cetu
3ePHOBbIX Xa60B. OpraHu3auns 3epHo-
BOro 6M3Heca Ha 0CHOBE JIOrUCTHYe-
CKMX TEXHONIOTUA NO3BOUT CHU3UTb
CTOMMOCTb TPAHCMOPTUPOBKM, NOBbI-
CUTb KA4eCTBO U KOHKYPEHTOCMNOCO6-
HOCTb POCCUIACKOT0 3epHA Ha MeXay-
HapOoAHO apeHe. Poccus nnanupyer
1 Janblie YBeNn4nBaTb 06bEM PbIH-
Ka 3epHa, cybcuanpys TpaHcnopTu-
POBKY 3epHa W3 arpapHbIx panoHOB
cTpaHsl [3].

3epHO NCnonb3yeTcs Kak cobupa-
TeNbHOE NOHATUE: 0HO 0603Ha4aeT 06-
LLiee KONU4YeCTBO CEMSIH XT1e6HbIX 3M1a-
KOB 11 6060BbIX KyNbTYp, KOTOPOE fiB-
NeTcs NPOLYKLMen 3epHOBOr0 npo-
13BOJCTBA U BXOAUT B YUCNO OCHOB-
HbIX NPOLYKTOB NUTAHMS YeN0BEKa,
MCNONb3YETCA KaK Cbipbe 45 pasnuy-
HbIX 0TPACNEN NULLEBOI NPOMBbILLIIEH-
HOCTY M KaK KOPM L1 CENbCKOX03A1-
CTBEHHbIX XMBOTHbIX [4]. [peameTom
[aHHOro UccnesoBaHus ABMseTcs no-
TOK 3epHa, NPEUMYLLECTBEHHO MLLe-

TpaHcnopTHbIE U TPAHCNOPTHO-TEXHONOrMYECKME CUCTEMbI CTpaHbl,
€€ PervoHos U ropoaos, opraLHn3auusa nNnpoM3BoAcTBa Ha TpaHcNopTe

HULbI. B Ka4ecTBe 06bEeKTa Uccneno-
BaHWA PAacCMOTPEH MWUPOBON PbIHOK
3epHa B LenoM U B Poccuiickoin de-
Lepauum B YactHocTu. K ctpaternye-
CKMM uMHTEpecam Poccum B 3TOM BO-
npoce 0THOCATCA [9]:

@ [O0BbILLIEHNE UH(OPMUPOBAH-
HOCTU 06 U3MEHEHMAX HaLMO-
HanbHbLIX CTPATErnii B 3epHO-
BOIA cdpepe;

® yBenu4yeHne CTabunibHOCTH Ha
MUPOBOM PbIHKE 3epHa 32 CHeT
YCTPaHeHUs HeonpeaeneHHo-
cTu;

@ pacLuMpeHne JocTyna poccuii-
CKIX 3KCMOPTEPOB Ha Nepenex-
TMBHbIE PbIHKU U CHYXKEHME CO-
OTBETCTBYIOLLNX 6apbEPOB.

Ons BOCTMKEHUS 3TUX MHTepe-

coB Poccun tpebyetca TpaHcgop-
MWUPOBATb CBOK HALMOHANLHYIO MO-
NUTKKY, a TAKXXe BbICTPO PELLUUTDL BO-
NpOCLI TPAHCMOPTHOW NOTUCTUKN, Tae
KNt04€BOIi CTAHOBMTCA 331a4a no op-
raHn3aunmn Ceti TPAHCMOPTHO-NOrK-
CTUYECKMX 3ePHOBbLIX Xab0B. Onpepe-
NeHue Mecta pa3meLLeHns norucTu-
YeCKoro xaba fns 3epHOBOW KynbTy-
pbl ABNAETCSA, C OAHON CTOPOHBI, NpK-
KNafHOM 3afa4en IOrMcTMKK, a ¢ apy-
roil — Hay4HO-MeTOAMYECKOA. Lienbio
HacToALlen paboTbl CTaNo Nposefe-
HUE BbIYUCIIUTENTIbHOTO IKCMEPUMEH-
Ta g 060CHOBaHWA MecTa pasme-
LLieHWs IOrMCTUYeCKOro xaba Ha npu-
Mepe NoCTaBKu niieHubl. [ns atoro
B paboTe 6bINU 0603HA4EHbI CNeayto-
Lne 3aa4u:

180 1

1. 3y4eHne coOCTOAHUSA pbIHKA 3ep-
Ha B Poccuu 1 3a py6exxom.

2. AHanu3 TpaHCnopTHO-NOrNCTY-
4ecKoi MHApacTpykTypbl PO B che-
pe nepeBo3Ku 3epHa.

3. PazpaboTka pasnuyHbIX CLeHa-
pUeB 1 BbIGOP Ny4LUEro BapuaHTa pas-
MELLIEHNS TPAHCMOPTHO-TTOTUCTAYECKUX
3EePHOBbLIX Xab0B.

FeononuTuka
B TOProBJie 3epHOM

OCHOBHbIMW BMAAMW 3EPHOBbLIX
KYNbTYP HAa MUPOBOM PbIHKE SBAAIOT-
€A NLUeHMLA, A4MeHb, OBEC, KYKYPY3a,
puc, rpeynxa u ropox. B HacTosLwee
BPEMSI MUPOBOIA PbIHOK 38PHA KOHTPO-
NIMPYIOT NMSATb OCHOBHbIX 3KCMOPTEPOB:
CLLA, Kanapna, AcTpanus, ApreHTuHa,
EC. MecTo Poccun Ha MUPOBOM PbIH-
Ke MLIeHULbl ONpejensiercs ee BKNa-
[OM B MUPOBOW 06bEM NPOU3BOACTBA.
B pasHble rogbl B HaLlie cTpaHe 6b11o
BbIpaLLeHo ot 6 1o 10 % 0T MMpoBOro
ypOXKas nueHnusl. Habnogaerca nono-
XKUTENbHAs ANHAMMKa PasBrUTIS 3TOMO
pbiHKa (puc. 1) [6].

M3 rpacdhmka BUAHO, 4TO MOYTH
TpeTb Npon3BeaeHHoro B Poccun 3ep-
Ha WOET Ha 3KcnopT. B nocrefHue rogp!
PEeKOpAHbIE YpOXau 3epHOBbIX, rMas-
HbIM 06pPa30M MLIEHWLbI, NO3BOJIK-
NN CYLLECTBEHHO HAapacTWUTb 3KCnopT
3epHa 32 py6ex u paclunputb npu-
CYTCTBUME POCCUNCKOI NPOAYKLWU Ha
MWPOBOM PbIHKE 3epHa.

160 + 1460 1492 1524
140,0 143,0 g ')
140 + 1306 1326 13.5’0__1_31'3,_._,-0—/0"*
o0l 171 _~0— 9
1025 101,9_~®
100898 @07 g5 881 35 890 893 900 807 913 97 90
60 L 27 129 71,9/0/'_'_'_'_'
559 _eo—e 654 562 612
60 ® 33 a9 467 487 508 %30 TS o —e
07 B9 _e—e—0—0—©
40 + 254 30,5 ’ ./
20 o—90——
715 o9 08 11 o7 07 07 07 07 07 07 07 07
0 - O——0—0——0—0——0——0——0——0——0——0——0——0—,

2013 2014 2015 2016 2017 2018(0) 2019F 2020F 2021F 2022F 2023F 2024F 2025F

Puc. 1. JuHamuka u cmpykmypa psiHKka 3epHa 8 2013-2018 22. u npo2Ho3
002025 2., maiH m (8 pamkax 6a308020 cyeHapus passumus).

NemoyHuk: Poccmam, @TC, aHanumuka IndexBox:

—@— — 06bem npou3sodcmaa, MaH m; —@— — 06beM BUOUMO20 NompebaeHUs, MAH M;
—@— — obvem 3xcnopma, MAH m; —@— — 0bbem uMnopma, MaH m
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Puc. 2. Cems cmpaH-ysacmHuy pbiHKa 3epHa (cocmasneHo Ha ocHose [1-3, 5-6, 8-10])

[lng aHanu3a MnpoBOro pbIHKA 3epHa B pacyeT npumem
TONLKO chenku ¢ o6bemom noctasku 6onee 100 ToiC. T.
4T0ObI y4€CTb HEPAaBHOMEPHOCTbL B TOPrOB/e 3ePHOM, pac-
CMOTPEH TPEeXJIeTHWIA nNepuos 1 NoCTpoeHa ceTb n3 45 y3-
noB u 78 pebep.

[inqa Bu3yanusauum cet PbiHKA 3epHa NPUMEHEH Cu-
nosow anroputwm (force-directed algorithm), roe y3nbi 6e3
CBSA3eM OTTANKUBAKOTCA APYr OT ApYra, a CBA3aHHbIE Y3Nbl,
HA060pOT, NPUTArMBALOTCS C TOW CTENEHbI0 61N30CTH, KO-
TOpas OTpaXKaet cuny ux ceasu (puc. 2) [7].

Ha puc. 2 kpyramu 60nbLLIEero paguyca 0TMe4eHbl Hau-
60ree BNusATENbHbIE CTPAHbI-Y4aCTHULIbI 3EPHOBOIO PbIHKA,
a CBA3b MeXxJy cTpaHamu (06bLem NoCTaBOK) Onpeenser-
CS1 TONLWMHOIM NUHWW. [NIaBHbIMU NOTPEOUTENAMU POCCUN-
CKOro 3epHa asnattca Erunet u Typuna. TpeTnii no Bax-
HOCTU moKynarenb — paH, X0t ero cnpoc noABepXeH
CUJTbHOR (PNyKTYaunu.

ATak, nepenpoun3BoACTBO 3epHa cTano ans Poccuu Ho-
BOW WH(DPACTPYKTYPHOM 3aja4ei, KOTOpYH He06X0AMMO pe-
LIaTh B KpaTyamwine Cpoku. TPaHCNOPTHO-NOrMCTUYECKas
MHGPaCcTPYKTYpa rocyaapcTea, Npexe 0pMeHTMpoBaHHas
Ha MMNOPT 3ePHOBOI NPOAYKLNM, OKa3anach He B COCTOS-
HUW CNPaBMTLCH C 3aa4eil NepeBofa U3MULLIKOB 3epHa Ha
3KCNopT. [eHAMPEKTOP MHCTUTYTA KOHBIOHKTYPbI arpapHOro
pbiHKa [1. H. PbinibKo, aHanu3upys nopTosble MOLLHOCTU PO,
OTMETUN, 4YTO B HaLLEi CTPaHe JOMUHUPYIOT MENTKOBOAHbIE
peyHble TepMUHanbI U TpebyeTcs UHBECTMPOBATL B Pa3BU-
TWe NepeBanoyHbIX MOLLHOCTEN. TakKe CTOUT UCKATb HO-
Bble (DOPMbI OpraHu3aumn 3epHOBOro 6u3Heca: paéoTarsb no
TPaH3UTHbIM CXeMaM, BHEAPATb UHTEPMOJANbHbIE NePeBo3-
KW, UCNOJIb30BaTh TEPMUHANLHbIE TexHonoruu u ap. [11].

MeTopnb! onpegenexus
MECTOPacnoNoXeHus
norucTMYeckoro TepmMuHana (xa6a)

3afaya onpeaeneHns MecTopacnoNoXeHus NOrmcTnye-
CKOro TepMuHana siBNAeTCA KNacCu4eckoin 3afayeit noru-
CTUKW. HayKOM 1 NpakTUKON NOrUCTUKN BbipaboTaHbl pas-
HOO6pa3HbIe METOLbl PeLleHus 3TON 3afa4un, aHanus me-
TO[0B NpeAcTassieH B Taén. 1.

Kaxablit U3 npuBefieHHbIX METOA0B UMEET CBOU JOCTO-
MHCTBA M HEOCTATKM U MOXET ObITb MPUMEHEH Ha Onpeje-
NIEHHOM 3Tane anropuTMa peLleHuns NocTaBeHHON 3aaqu.
lMpeumyLLECTBOM [AHHOTO MCCNef0BaHUS CTan He Bbi6Op
eLIMHCTBEHHOrO METOfa W 0TKa3 OT OCTasbHbIX, a paumno-
HaNbHOE COYEeTaHMe 3TUX METOJO0B Ha PasHbIX 3Tanax ¢ Le-
bl JOCTUXEHUS PABHOBECUS anropuTma, Korfa TO4HOCTb
PAacy4eToB 1 UX CIIOXKHOCTb HAXOAATCA B ONTUMAIILHOM CO-
OTHOLUEHUM. TakuM 06pa3oM, COXPaHAETCA NpOCToTa MO-
Jenu, 1 06ecrneqnBaeTcs ee MacLITabupyeMocTb.

MeTopuka onpepenenus
MEecTopacnonoXeHus xaba

Bonpoc Bbi6opa NOTeHLMANLHOTO pa3MeLLieHus Xaba He-
06X0AMMO PacCMaTpUBaTh C Pa3HbIX TOHEK 3PeHNS:

1. Pa3meLlleHne xaba B6n13K NpOM3BOACTBA.

2. PacnonoxeHue B6IM31 OCHOBHbIX MOKynaTesei.

3. PaamelLLigHKe C y4eTOM TPaHCMNOPTHO-NTIOrMCTUYECKON

MHPACTPYKTYPbI.

i 3aaaum pasmeLeHUs 3epHOBbIX Xa6oB

U JKCMNEePUMEHT No peLueHnIo NPUKNagHoOn NorucTu4ecKo

M. A. Xypasckas | BelumcnutenbHblii
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Tabnuua 1

MeTopabl onpefeneHnA MeCTOPacnoNoXKeHUA JIOrucTMYecKux TepmmHanos [12]

CyTb meTofia

Ha3Banue metopa

[TonHbIi nepe6op 1 oLeHKa
BO3MOXHbIX BapNaHTOB

1. MeTtoa nonHoro nepe6opa

Bo3MOXHOCTL NPUMEHEHMS

Marematu4eckoe onucaHue
METO/a B IKCNepUMeHTe

Maremaruyeckoe nporpam- bonbLuas TPyA0EMKOCTb

MUpOBaHue

2. 3BpNUCTUYECKIE METOAbI JKcnepTHas OLeHKa

0TKa3 0T 60MbLLOr0 KO-
NINYECTBA HENPUEMIEMbIX

Mpasuno Mapeto — 20/80

yyacTka

BapWaHTOB
3. MeTop onpefenexns MeTopn aHanoruyeH onpe- fjo.x. EHQO-y- Xopowo Ans pacyeta mofe-
LIEHTpa TSHKECTU JeNIEHVI0 LeHTPa THXECTH x == m y =it ! 1M B NEPBOM NPUGVXEHNM
M3NYECKOro Tena u L
P D T
i=1 i=1
4. MeTo[ Npo6HON TOUKM [MocnepoBartensHas npo- " R [TpMMeHUM, eCnn Y4aCTHUKK
BEpKa OTPE3KOB M3Y4aemMoro 20,220, HaxoAaTCs BAO/b OJHOIA

JINHN

5. «MaHxaTTeHCKOE
paccTosiHne»

OnpegenexHne MUHUMANTbHO-
0 3Ha4eHUs TPAHCMNOPTHON
paboThl

Heo6xo0anMmMo npasusio cesA3n

Q|x, - x,| - min;
LA [BYX KNacTepos

F= :
Qy, - y,| - min;

6. MeTo NOABMKHON TOYKK Bbi6upaeTcs MecTo ans pas-
MELLEHNS TEPMUHANA BHYTPK

onTUManbLHoit obnacTu

MpUMEHNUM, eCNU YHACTHUKMN
HaxX0AATCA BAONb OAHOI

CosmelueHne GTI npo6ouH
C LIGHTPOM MULLIEHN

7. MeTop cpeaHen To4Ku
nonagaxus (CTM)

NNHAN
1 A 2 MeToa MOXHO MCNONb30BaTh
5 npu He6OMbLLOM KONIMYECTBE
CTn Y4aCTHUKOB (< 4)
3
4

HacTo y4eHble He 06/1a0al0T BCEN MONHOTON LaHHbIX,
a HernonHble JaHHble MELAoT aHanuay, u ux Heobxoam-
MO BOCMONHUTL. HO GbIBAET M TaK, YTO AN YMEHbLUEHUA
OLIMGKN NPOrHO3MPOBAHUA UCCNELOBaTENN YBENNYNBA-
t0T CMOXHOCTb MOJENU, YTO, B CBOK 04epelb, NPUBOAUT
K U30bITOYHBIM LaHHbIM [7]. Takue MOAENM NoxXo Noaxo-
OAT ana 6ynyuieit nHchopmauum. 4Tobbl NOCTPOUTL XOPO-
LUYI0 MPOTHOCTNYECKYID MOZESb, HALO ONpefennTh rnas-
Hble TEHJEHLMN 1 0TKA3aTbCA OT MESIKUX OTKMNOHeHWIA. Ta-
KOe PaBHOBECME [OCTUraeTCcs Npu BKIQYEHUN B METOLU-
Ky pacyeTa ABC-aHanu3a, noCTPOEHHOro Ha npuHuune Ma-
peto 20/80. 3TOT MeTOA Obl1 HEOJHOKPATHO ONKCAH B pa-
6otax [13-15].

C y4eToM cunosoro anroputma (puc. 2) u ABC-aHanusa
ANns BCEeX TPex BapMaHTOB OCTaBUM B UCXOAHbIX LAHHbIX
TOJbKO CUSIbHBIX Y4ACTHUKOB, HA KOTOPbIX npuxoautcs 80 %
3epHOBOro 06Lema NocTaBok (rpynna A), U B nepeoM npu-
6nKeHUN BOCNONb3yeMcs MeTo4OoM rpasutauuu (onpe-
JeneHus LieHTpa TAXKecTu). Pe3ynsrarsl pacyeToB CBeLem
B Tabs1. 2-5, rae Kpome 06LEMOB MOCTABOK Y4UTLIBAKOTCA

KOOPZUHATbI MECTOHAX0XEHUA rMaBHbIX rOPO0B-Xabos,
paccHuTaHHbIe B pafiMaHax.

OpHako Mofesb IBHO COAEPXNT U36bITOYHbIE AAHHbIE.
Tak, ropog 'opHo-AnTaiick HaxoauTCs Ha PacCTOSAHWUU CBbl-
Le 3 ThIC. KM OT BCEX OCTa/IbHbIX FOPO/0B, NPELCTaB/IEH-
HbIX B PaCYETHOM MOZLenu, a no OLeHKamM 3KCnepTos, pa-
ANyC eiCTBUS NIOTMCTUHECKOr0 xaba He [OKeH NpeBbl-
watb 2-2,5 Tbic. KM. O4eBMAHO, 4TO FOpHO-ANTANCK fON-
XKEH 0THOCUTBCA K APYTrOMY KNacTepy, no3ToMy UCKN0HYUM
€ro 3 pacyeTHO MOZeNu, a CKOPPEKTUPOBAHHbIE JAHHbIE
npeacrasum B Taén. 3.

MeToz LeHTpa TAXKECTU OTHOCUTCS K Cy60NTUMANbHbIM
METO[aM, TaK KaK ero rnasHbIi HeOCTaTOK B TOM, 4TO pac-
YeTHOE 3Ha4YeHNe 1 peanbHas reorpaddo-3KOHOMUYECKas Cu-
Tyaums MOryT CUbHO 0TNuYaTbes. Moatomy Ans fanbHei-
LLIero aHanu3a 4onyckatoTcsA ropoaa, HaxoasLmecs B6nusm
pac4eTHOM TOYKU. B Haluem cnyyae BbiGpaHbl TpW HACENEH-
HbIX NyHKTa: benas [MuHa, Tuxopeuk u Apmasup.

AHanorn4yHo NPoBeJEH pacyeT Ans OnpedeneHns me-
CTOPACnonoXeHus xaba s6nm3u notpedutenei (taon. 4).
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OnpeaeneHue KOOPAMHAT 3epHOBOr0 xa6a B6113M NPOM3BOACTBA METOAOM LIEHTPA TAXKECTH

06bem KoopauHarbl Mpoussenexue

lopog npou3BoAacTsa, 4,

PoctoB 0,69 0,82 6,24 741

KpacHogap 0,68 0,79 6,05 6,99
CtaBpononb 0,73 0,79 5,64 6,05
Bonrorpag 0,78 0,85 2,56 2,80
[opHo-AnTarick 3 1,50 0,91 4,50 2,72
CapatoB 2,8 0,80 0,90 2,25 2,52
Wroro: 34,7 27,24 28,49

Mony4eHHblil pesynbTat
anncra 0,78 0,82
Ta6bnuua 3

OnpeaeneHue KOOPAMHAT 3ePHOBOrO Xxa6a B61U3M NPOU3BOACTBA METOAOM YMEHbLIEGHUA Pa3MEPHOCTH

lopon npou3BOJACTBA,
0, MK T X,pap Y, pan Q-X,MnuT-pap Q.-Y,mnuT-pap

Poctos 9 0,69 0,82 6,24 7,41
KpacHogaap 8,9 0,68 0,79 6,05 6,99
CtaBpononb 7,7 0,73 0,79 5,64 6,05
Bonrorpaa 3,3 0,78 0,85 2,56 2,80
Capatos 2,8 0,80 0,90 2,25 2,52
Wroro: 31,7 22,74 25,77
Mony4eHHblil pesynbTart
?:)Tg;emrj:ﬁmasmp 0.72 081

Tabnuua 4

OHPEAEHEHMG KOOPAUWHAT 3epPHOBOIo xa6a B6nusu noxynareneﬁ

Ocvem

Npon3BOACTBA, a-x, (184
0, mnH T MIH T - pap MIH T - paji
Kamp (Eruner) 8,7 0,60 0,52 5,20 4,56
Craméyn (Typuus) 71 0,50 0,72 3,58 5,08
TerepaH (MpaH) 2,5 0,90 0,62 2,24 1,56
9p-Pusa (Cayg. 2,1 0,81 0,43 1,71 0,90
Apasus)
Wroro: 204 12,73 12,10
Mony4eHHblit pesynbTart

BeiipyT (Musak) | 0,62 0,59

il 3a4aun pasmelyeHmsa 3epHOBbIX Xa60B

U JKCMNEePUMEHT No peLueHnIo NPUKNagHoOn NorucTu4ecKo

M.A. Xypasckas | BeiuucnutenbHbii

~



i 3aaumM pa3meLteHus 3epHOBbIX XaboB

U JKCNEPUMEHT NOo peLueHnI0 NPUKIafgHOU NOrucTu4ecKo

M. A. XKypasckas | BbluncnutesnbHblii

oo

TpaHcnopTHbIE U TPAHCNOPTHO-TEXHONOrMYECKME CUCTEMbI CTpaHbl,
€€ PervoHos U ropoaos, opraLHn3auusa nNnpoM3BoAcTBa Ha TpaHcNopTe

Pe3ynbTat nokasan, 4To cTonuua JineaHa 04eHb Xopo-
LU0 MOAXOAUT HA POJib NEepeBanoyHoro nyHKTa — 3epHo-
BOro xaba. 1 cerogHs noctaBki B Cuputo 0CyLLECTBASIOT-
CSl UMEHHO Yepes 3Ty CTpaHy.

[lnq onpefeneHns KOOPAMHAT 38PHOBOIO Xaba ¢ TOUKM
3PEHMs NOrUCTUYECKOro CepBI1Ca NPOAHANIM3UPYEM MECTO-
HaxX0X[eH1e POCCUICKIX TOPrOBO-NOCPEAHNYECKMX KOMMNA-
HUIA, paboTaroLLyx B 3epHOBOM 6u3Hece [16]. Bcero B aTom
cermeHTe paboTaet 40 ropogos, B rpynny A sowsun 15 ro-
POAO0B, HO C Y46TOM pPaaunyca eicTems xaba 13 pacyera uc-
KnoueHbl MpkyTck, KpacHosipek, Xabaposck u HoBoCMGMpCK.

PacueTHOe 3Ha4eH1e COBNANIO C MECTOHAXOXEHUEM Ha-
CEeNIEHHOr0 NYHKTa AnaTbipb. TakXe BOMM3W TOYKM LieHTpa T9-
XKECTU HAXOAATCA Takne ropofa, kak GapaHck, HmxHuia Hos-
ropog, He6okcapsl, KazaHb, YbAHOBCK. BaXXHO OTMETUTb, 4TO
BCE NepeymcreHHble ropoda, kpome CapaHcka, pacnonoxeHsi
Ha BaXHOWM TPAHCMOPTHOM apTepum — peke Borre, 410 no-
3BOMISET 3TUM rOPOAAM XOPOLLO BNMCATLCS B TPAHCMOPTHO-
NIOrMCTUYECKYHO CTPATErNI0 Pa3MELLiEHIs 3ePHOBOTO Xaba.

CToNT TaKXXe OTMETUTb, YTO MPM BbINOSTHEHMN pacHeT-
HOr0 3KCNEepPUMEHTa 1 NPY UCKMOYEHNN N3 MOLENU ropo-
na CaHkT-lleTepbypra Kak camof0CTaTO4HOr0 ropoaa-xa-
6a, UIMEIOLLLEro pa3BUTYH TPAHCMOPTHO-NIOMUCTUHECKYIO WH-
(hpacTpykTypy, B TOM YMCNe MOPCKOW NOPT, a TakxXe BXO-
JALLero B COCTaB MeXAyHapoLHOr0 TPaHCMOPTHOIO KOpK-
Jopa Ne 9, Toyka LieHTpa TAXKECT TOYHO COoBMasna ¢ ropo-
J0M YIbSHOBCKOM.

Mnocbl U MUHYCbI pasmeLLeHuns
TPaHCNOPTHO-NOrMCTUYECKOrO
3epHoBoro xaba B YnbsiHoBcke

VIbSHOBCK AIBMAETCSH KPYMHLIM TPAHCMOPTHLIM Y3M0M
C PEYHbIM, XKEeJIe3HOAO0POXHBIM 1 aBTOMOGMWIIbHBIM CO06-
LLIeHNEM, COBAMHSIOLLMM LLEHTPAITbHbIE 1 3anafiHble Peruo-
Hbl CTpaHbI ¢ Ypanom u Cubupbio. 34ech eCTh 1Ba a3ponop-
T, O[IMH U3 HUX MEXAYHAPOLHbIA. PaboTy peyHoro Tpauce-
nopta 06ecneyunBaloT rpy30BOi M NaCCaXUPCKUA NOPThI
(pmc. 3), KOTOpbIE UMEIOT rPY30BbIE U NACCAXUPCKNE NPU-
yarnbl, N0AKpaHoBble nyTi 1 11 NopTanbHbIX KPaHOB (0AUH
13 HuxX rpysonofbeMHocTbio B 100 T), cknaackue nnowya-
v B 4500 kB. M.

KOHKYpEHTHbIe NpeumyLLiecTBa YNbSAHOBCKOI0 TPAHCMOPT-
HOrO y3na: BbIr0AHOE reorpadouyeckoe NonoXxeHue, npeso-
CTaBJIEHME rapaHTUil NbFOTHOTO HANOrO0BIIOXKEHUS U MEp
rocyAapCTBEHHOW noaaepXkun. [encTaylowne pe3nieHThi
MPOMbILLIEHHOI 30HbI: KoMnaHun «3®EC PYC», «Mars»,
«[IMI MOPW>», «bpumKcToyH», «XemMnenb». YNbsHOBCKast
NPOMbILLIIEHHAs 30HA «3aBOSKbE>» BOLUMA B TPOMKY nep-
BbIX CEPTUULMPOBAHHbIX MHAYCTPUANbHBIX NapKos Poc-
cuu. NMopToBas 0co6an 3KOHOMUYECKas 30HA O6LLEl Mo-
waapto 640 ra, n3 Hux 120 ra — nepBbliA NYCKOBOW KOM-
Nnnekc, pacnonaraercs Ha 6ase MeXayHapo4HOro asaponop-
Ta «YNbSHOBCK-BOCTO4HbIN».

Tabnuua 5

Onpeneneuue KOOpPAUWHAT 3epPHOBOIro xaba B61U3M NOrncTMYecKux NoCpeAHUKOB METOA40M LLeHTPa TAXECTHU

lopop npeanpusaTui, 4,
Mocksa 25 0,66 0,97 16,41 24,31
C.-MeTepbypr 17 0,53 1,05 8,99 17,77
EkatepuH6ypr 15 1,06 0,99 15,86 14,88
YenabuHck 13 1,07 0,96 13,93 12,51
PocToB-Ha-[loHy 11 0,69 0,82 7,62 9,06
H. Hosropog 10 0,77 0,98 7,68 9,83
Mepmb 10 0,98 1,02 9,81 10,23
Vha 8 0,98 0,95 7,81 7,64
KasaHb 7 0,36 0,97 6,00 6,81
Camapa 4 0,87 0,93 3,50 3,71
Bonrorpag 3 0,78 0,85 2,33 2,55
Wroro: 123 99,93 1193
MonyyeHHbIi pesynbTat
AnaTtbipb 0,81 0,97




TpaHCNOPTHbIE U TPAHCNOPTHO-TEXHONOrMYECKUE CUCTEMbI CTPaHbl,
ee PErMoHoB M ropoA0B, OPraHu3aLms NpoU3BOACTBA Ha TPaHcNopTe

Puc. 3. llopmosas uHgppacmpykmypa YnbaHoscka

Cnabble CTOPOHbI YNbSHOBCKOMO
TpaHcnopTHoro yana [17]:

1. VI3HOC CYLLIECTBYIOLLIEN NHXXEHEP-
HOIA U TPAHCMOPTHON UHEPPACTPYKTYPbI
1 ee YCKOpeHHaa aerpagfauns.

2. VIHTEHCMBHOCTb ABUXEHMA N0
Tpaccam M5 n M7 npeBbiwaeT Hop-
matume 6onee yem B 1,5 pasa.

3. H13koe ka4ecTBO TPAHCMOPTHbIX
ycnyr, NpoOA0MKUTENbHbIE CPOKM L0-
CTaBKu 1 06pabOoTKM rPy30B, BbICOKAs
TPaHCMNOPTHaA COCTaBNAOLLASA B KOHEY-
HOI LieHe TOBApOB.

4. BbICOKWE 3KCnyaTaLnoHHbIe
pacxoabl asponopTta «BoCTOYHbIA»,
€ro yObITOYHOCTb.

5. 3Ha4NTeNbHbIi U3HOC OCHOBHbIX
(bOHLI0B peYHOro nopra.

Tem He MeHee co3JaHue NopToBoM
0C0060i1 3KOHOMUYECKOMN 30HbI B Ybs-
HOBCKe CMOCO6HO AaTh A0MONHUTENb-
HbIil UMNYNbC PA3BUTUI0 OTEYECTBEH-
HbIX FPY30BbIX NEPEBO30K, BHECTW 3HA-
YUTENbHbIN BKIAZ B Pa3BUTUE 3KOHO-
MUK YNbAHOBCKOI 0651acTu 1 Poccum
B LIENOM, YKPEenuBe ee No3uLmm Ha pbiH-
Kax rpy3oBoro TpaHsuta mexay Espo-
non n Asuei.

Mpoueaypa Banuaauum

Banupauns (validation) — ato
OLIEHKa TOro, HacKoNbKO TOYHO pac-
YETHbII CLiEHAPNit CMOXET Y4eCTb TeH-
aeHumn 6yayuero. CueHapuil aBnseT-
€51 3h(heKTUBHBIM, ECITM OH MOXKET Ha
TECTOBbIX [aHHbIX MPaBUMbLHO npef-
cKasatb TeHAeHuun Gyayuiero pas-
BUTUA [7].
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Puc. 4. llnaHupyemble mpaHcnopmHsie KOpUAOPsI

[N0CKONbKY B YMCIIEHHOM 3KCNepu-
MEHTE UCMOJb30BaHbI Pa3Hble METO-
Obl pacyeTa KOOPAWHAT 3epHOBOrO Xa-
6a, TO U NPOTHO3bI MOTYT OT/INYATLCA.
Y4uTbiBas 3Ty BAPUATUBHOCTb, MOXHO
B Ka4eCTBE UTOrOBOW OLIEHKW MPUHATL
CpejHee 3Ha4YeHMe 32 BCe uTepaLmu.
Mpu ycroBun HEBLICOKON NMPOrHOCTM-
4eCKOW TOYHOCTU MOJENN CNeflyeT Bep-
HYTbCS K HACTPOIKe NapaMeTpoB 1 no-
HOBOMY 06pab0TaThb [JaHHbIE.

HaHeceHHble Ha KapTy pesynerarbl
YWCNEHHOrO 3KCMEPUMEHTA HArNALHO
LEeMOHCTPUPYIOT BO3MOXHOCTb OT/INY-
HOI MHTerpauum YnbsaHOBCKa B CUCTE-
My TPAHCMOPTHbIX KOPUZOPOB (puc. 4).

B HacToslee Bpems npasuTenb-
CTBO YNbSHOBCKOW 06nacTu 3aKIo-
41no LOroBOPbI C NPaBUTESIbCTBAMM
Hwxeropogckoii, CBepAnoBckoii, Ye-
nA6MHCKON, TIOMEHCKOW obnacten,
Pecny6nuk TatapctaH, bawwkopTo-
cTaH, KasaxcTaH 1 KbIprbI3CTaH ¢ Le-
Nbi0 NOATOTOBKM YCNOBWIA AN CO-
NPSKEHUS XKENe3HOLOPOXHbIX W aB-
TOMOOUIIbHBIX NYTEW [0 TPAH3UTHOM
nnowWazakn YnosaHOBCKOW 3KOHOMMU-
YeCKOM 30HbI C NOCNeAyLWUM Ha-
npassieHnem rpy3os 4epes3 KepyeH-
CKWIA TPAHCMOPTHbI NepPexos B nop-
Tbl KpbIMCKOro nonyoctposa. [nas-
HOM LeSIbl0 3TOr0 NPOeKTa ABNAETCS

1 3aauM pa3meLeHus 3epHOBbIX Xxabos

U 3KCNEePUMEHT NOo pelleHnto NPpUKNagHou NorucTuyecKo

M.A. Xypasckas | BeiuucnutenbHbii

©



i 334aumM pasmeLLeHns 3epHOBbIX Xa6oB

U JKCNEPUMEHT NOo peLueHnI0 NPUKIafgHOU NOrucTu4ecKo

M. A. XKypasckas | BbluncnutesnbHblii
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AnBepcudukaums 3KCnopTHbIX NyTeld Poccun B CTpaHb!
bnumxHero Boctoka, EBponbl n CeBepHoit Adpuku, pas-
BUTUE TPAHCMOPTHON W NIOTMCTUHECKON UHGPACTPYKTYPSI
pernoHoB-NapTHEPOB.

[pOeKT KOMNNEKCHOr0 pasBuUTUA MOPTOBON CBOGOAHON
9KOHOMMYECKOI 30HbI PEYHOro MmopTa r. YNnbsiHoBCKa Mo-
3BONUT 06bEAMHUTL TPAHCMOPTHLIE KOpuaopsl «Cesep —
HOr» 1 «HoBbIN LWENKOBbIA NYTb» KaK abTEPHATUBbI HOX-
HOro mapupyra Kutas depes pan u AsepbaingxaH —

Typums ¢ BbIXOLOM B YepHOe MOope. 3auHTepecoBaHHOCTb
B Y4aCTWU B JaHHbIX POCCUIACKMX NPOEKTAX YyXKe BbiCKasan
pAn KUTaNCKNX W K0XKHOKOPENCKNX KOMNaHUIA. Takum o6pa-
30M, MOXHO C YBEPEHHOCTLI YTBEPXATb, YTO YXKe Ha Tec-
TOBbIX JAHHbIX HAM YAanoch KOPPEKTHO npefckasarb 6y-
JyLlne TeHAEHUMN pasBuTu. UT

Pabota BbinosiHeHa npu 4acTuYHoN (YUHAHCOBOM NOAAEPX-
ke PO®OU, npoekt Ne 18-07-00604.
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Zhao Lihua

JlorucTrnyeckue mpooaeMbl TPAHCIOPTHOM CBA3M
mexay Poccueit 1 Kuraem

Logistical problems of transport
communication between Russia and China

(CTatbs ny6/mMKyeTcs B aBTOPCKOM pesakuymm)

AHHOTaumA

3a 6onee yeMm TPULLATUNETHIOK UCTOPUIO KUTACKOM Nno-
nuTUKKM pedopm 1 oTKpbIToCcTM Poccusa u Kutai yctaHosu-
NV 3[,0pOBbIE U NPOYHbIE TOPrOBbIE OTHOLEHUA, KOTOPble
NPUHECTN peanbHylo 3KOHOMUYECKYIO BbIrogLy 06eum
cTpaHaM. [laHHble CTpaHbl UMEIOT JONTYI0 UCTOPUIO TOPro-
BbIX OTHOWeHWN. HaunHaa ¢ KUTancKon nmnepaTopcKom
AMHAcTUK LIMH 1 [0 HALWKWX [Hei TOpProBble OTHOLWEHMA
mex gy Poccueit u Kutaem akTuBHO paseuBanuch, 0Co6eH-
HO BbICOKOr0 ypoBHA oHu gocturun B XXI Beke. EctecTBeH-
HO, YTO Npy GLICTPOM POCTE MEXAYHAPOAHOMN TOProBIY
06enm cTpaHaM Heob6Xo4MMbl TOProBbie KaHasbl U 10T1-
cTuyeckue cetu. MpofomKaWmnnes pocT MeXayHapOAHOM
Toproenu mexay Poccueit n Kutaem npusen Kk HexBaTke
OCHOBHbIX CPEACTB TPAHCMOPTA U TOProBbIX KAHANOB, a
HacToAlWaAA NOrMCTUYECKas CeTb HYXAAeTCA B MOAEPHU3a-
umu. B naHHOI cTaTbe NpoaHaNM3NpoOBaHO COBPEMEHHOE
COCTOsAIHME NOrUCTUKM B chepe Topronu mexay Poccueit
n Kutaem, a Takxxe onpefeneHbl 0OCHOBHbIE NPo6aeMbl

1 hakTopbl 1OrUCTUKK. [peacTaBieHbl KOHKPETHbIe Mepbl
no CTUMYAUPOBAHMIO PAa3BUTUSA NNOFTUCTUKM B TOProBJie
mexpy Poccueit n Kutaem.

KnioueBble cnoBa: noructuka B toproese mexay Kutaem
n Poccuen, mexgyHapogHas noructuka Kntas u Poccum,
MEpPONpPUATUA MO Pa3BUTHIO.

D0I:10.20291/2311-164X-2019-3-11-20

Abstract

With more than 30 years of Chinese Reform and
Opening policy, Russia and China have developed

a long healthy and consistent trade relation, which
has brought real economic profit for people of two
countries. Two countries have long history of trade
relation. Starting from Qing dynasty of China up to
nowadays, trade relation between Russia and China
has been actively developed, especially in 21st
century, it has reached a high level. With the rapid
growth of the international trade, two countries
naturally require according trade channels and
logistics network. Continues growth of international
trade between Russia and China have caused the
lack of basic transport facilities and trade channels,
current logistics network lacks required modernization
and many other issues. This dissertation analyzes
the current state of logistics in trade between two
countries, and also states the main issues and factors
of logistics in trade between Russia and China. As a
result of this study, concrete measures to stimulate
the development of logistics in trade between Russia
and China have been presented.

Key words: the logistics in trade relation between
China and Russia; international logistics between
China and Russia; development measures
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1. Introduction

Russia has a vast territory, abundant natural resourc-
es, strong industrial base and scientific and technological
strength, and forms a complementary pattern with China’s
economic situation. China is Russia’s largest trading partner
in the Asia-Pacific region. In recent years, China’s trade with
Russia has been developing very well. At the same time, it
is also facing some major problems that need to be solved
urgently. Therefore, we must strengthen the research on
Russian trade market and develop trade relations with Rus-
sia, which is of great significance to the development of our
national economy.

The geographical advantages of China and Russia and
the trend of regional economic integration provide a good
international environment. The geographical advantages of
the two countries are unique. In the border areas border-
ing more than 4300 kilometers, the systems and regula-
tions of bank settlement, legal arbitration, quality control
and customs clearance are not perfect enough. In the ab-
sence of industry coordination, the business order is cha-
otic. This chaotic trade order extends to the other side’s
market, leading to the deterioration of the terms of trade
between the two countries, which will restrict the economy
of the two countries. With the development of economy and
trade, as well as the structure of import and export com-
modities, the commodities imported from Russia are re-
source commodities which are in short supply and in great
demand. With the development of economy, the demand
will continue to expand. Although the proportion of indus-
trial products in export commaodities is very high, most of
them belong to primary processing and low value-added
products. In the imported products, the proportion of pri-
mary products is too high. This single import commodi-
ty structure is influenced by regional factors. It is difficult
to change the import and export commodity structure in a
short time. The problem of inconsistent information data
is also discussed. Lack of official government information
channels and information provided by authoritative inter-
mediary information agencies makes it impossible for Chi-
nese and Russian enterprises to understand the informa-
tion of the current cities in China and Russia, thus affect-
ing the establishment of direct economic cooperation be-
tween enterprises in the two countries.

he development of many regions in the world has proved
that efficient transportation systems play an important role in
their economic and social development. Over the past dec-
ade, with the continuous improvement of China-Russian re-
lations, there are 21 highways, railways and river ports on
the line over 4000 kilometers across the China-Russian bor-
der. The total volume of China-Russian trade has reached
more than 8 billion yuan annually, and the momentum of
trade growth is very strong.

At present, the logistics channels between China and
Russia cover all areas of land, water and air. The num-

ber of airports directly navigating with Russia in China is
not large, and the freight cost is high. The transportation
of trade goods between China and Russia includes railway
transportation, highway transportation, sea transportation
and air transportation. The freight transportation between
the two countries is still mainly by water transportation and
land transportation.

2. Major modes of transport
hetween China and Russia

2.1. Development of China-Russian
Railway Transport

Railway transportation has the characteristics of large
transport capacity, good safety and little influence by cli-
mate. The China-Russian border line is 4355 km long and
4300 km in the central and Eastern regions. As can be seen
from the map, Russia’s dense railway and road network is
mostly concentrated in the European part, while China’s is
concentrated in the southeast, and there are few railways in
the border areas between the two countries. Frequent trade
between China and Russia relies heavily on railway trans-
portation and port yards, resulting in many railway port fa-
cilities «early retirement» or «overdue service».

Due to climate and geographical factors such as frozen
soil diseases, the speed of trains in Russia can only reach
about 50 km per hour. The second Siberian Railway built in
the 1970s, the Baya Railway, has a disease rate of 27.5 %.
The first Siberian railway has been in operation for more
than 100 years, with a disease rate of 45 %. Some Chinese
who do lumber and other businesses in Russia have had
the experience of paying extra money to the Russian Rail-
way Department to get enough leather plans. In addition, the
railway track spacing between China and Russia is not the
same. Waiting for transit in the border area is a time-con-
suming and expensive problem.

2.2. China-Russia Highway Transportation

Highway is another important passageway between Chi-
na and Russia. Highway transportation has the advantages
of flexibility, less loss of goods, fast transportation speed
and less investment, which is easy to develop widely in
the whole society. In the Russian Far East, the lack of Rail-
ways and the short navigation period of rivers have stim-
ulated the development of road transport. The total length
of roads in this area is 5.11 million kilometers. As early as
1996, the Manzhouli Municipal Government built 14 high-
way corridors on the west side of the China-Russian border
pile. From north to south, they are: Houbaikalsk — Man-
zhouli, Abagaitu — Erka, Galinda — Mohe, Prague — Vish-



ensk — River, Poyalkvo — Sunk, Baskovo — Jiayin, Nin-
skaye — Tongjiang, Habarovsk — Fuyuan and Pork. Rov-
ka — Rao River, Malkovo — Hulin, Turirog — Mishan, Po-
granichine — Suifen River, Portafka — Dongning, Kraski-
no — Hunchun. The first two are located in Inner Mongolia
Autonomous Region, the last one in Jilin Province and the
other 11 in Heilongjiang Province. These roads have played
an important role in the development of local trade along
the border between China and Russia.

2.3. China-Russian maritime transport

Maritime transportation is also an important mode of
freight transportation between China and Russia. Oriental
Port is the eastern starting point of the Siberian Continental
Bridge. Many ports in China have direct routes to the Rus-
sian Oriental Port. Currently, 22 % of the railway traffic from
Dongfang Port to Siberia comes from China’s sea survey ar-
ea. In terms of maritime transport, the Russian Far East is
well developed, with seven of the 10 federal entities in the
region on the brink of the sea. There are 32 ports along the
Far East coastline, including 22 commercial ports, 10 fish-
ing ports and about 300 small ports and harbors. The dis-
tance between Vladivostok Port and Dalian Port is about
2000 km. This port plays an important role in Ghina-Rus-
sian economic and trade relations. The basic characteristics
of water transport are that natural waterways are used to
transport goods and passengers. The transportation speed is
slow, but the transportation capacity is large, and the trans-
portation cost is low. At present, there are 14 water routes
through boundary rivers in the Far East of China and Rus-
sia. The order is: Habarovsk — Fujin, Habarovsk — Jiamusi,
Habarovsk — Harbin, Pokrovka — Rao River, Habarovsk —
Fuyuan, the following Ningkaye — Tongjiang, Baskovo —
Jiayin, Boyarkov — Sunk, Bragweishensk — Heihe River,
Constantinovka — Sunwu, Galinda — Mohe River, Ker-
asti — Rao River. Hu Liyetu, Olochi — Shiwei, Old Rough
Chart — Montenegro. The latter three are located in Inner
Mongolia Autonomous Region, while the others are all lo-
cated in Heilongjiang Province.

2.4. Air Transport

China and Russia have witnessed strong growth in air,
sea and air passenger cargo transport in recent years. The
two sides will continue to cooperate and take further meas-
ures to expand the volume of transport. They are exchang-
ing views on the current situation and prospects of coop-
eration projects, and plan to establish direct air flights be-
tween Russia and China.

Focus on improving the quality of transport services, in
accordance with the International Air Transport Association
(IATA) standards (I0SA) to regulate the Russian air transport

TpaHcnopTHbIe U TPAHCMOPTHO-TEXHONOrU4ecKMe CUCTEMbl CTPaHblI,
€€ PermoHoBs U ropoaos, opraHn3aluna Nnpou3BoaAcTBa Ha TpAHCNOPTE

quality management system, improve the competitiveness of
services. By 2020, Russia will add 1,500 modern long-distance
and regional airliners, and the demand will reach 2,000-3,000
by 2030, including to meet the needs of «Europe-Asia» and
«North America-Asia» international passenger transit trans-
port. We should continue to modernize the existing interna-
tional airports and speed up the expansion of airports in cen-
tral cities and the construction of supporting infrastructure.
We will strengthen international air cargo transport cooper-
ation, give full play to Russia’s geographical advantages and
provide transit services for air cargo transport.

With the rapid economic development of the two coun-
tries, the transportation industry of China and Russia has
entered a new period of development. In view of the prob-
lems existing in the transportation industry, both countries
are striving to plan and carry out construction, which will
lay a solid material foundation for future economic cooper-
ation between China and Russia.

3. Analysis of the Main Problems
of Logistics Development
in China-Russian Trade Activities

China-Russian trade relations have shown an unprece-
dented momentum in recent decades. Although China-Rus-
sian trade is developing well, there are still many problems
and contradictions in logistics.

3.1. Main Problems of China’s
International Logistics

Problems in Logistics Enterprises

Although most of China’s international logistics enter-
prises are established late and have a short development
cycle, they have developed rapidly in a very short period of
time. At present, China’s international logistics enterprises
provide a full range of services such as chartering, booking,
repairing relevant documents, customs declaration, inspec-
tion, insurance, container transportation, issuance of bills
of lading, settlement of freight and miscellaneous charges,
and even payment and settlement of foreign exchange. Gen-
erally speaking, however, there are still some shortcomings
in China’s international logistics enterprises.

The problem of enterprise scale

Starting from the rapid growth of China’s foreign trade,
there have been large and small international freight forward-
ing industries in China. However, there are many problems
in these enterprises, such as small scale, less fixed assets,
decentralized network, irregular operation order and so on.
In addition, China’s international logistics enterprises lack
overseas agent networks.
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Low market competitiveness

Most of China’s international logistics enterprises lack
specialization. For example, when most enterprises contract
for transportation, they give the exported goods to shipping
enterprises, shipping enterprises, etc. to earn commissions.

Low management level

At present, the rapid development of international trade
puts forward new requirements for international logistics.
Chinese logistics enterprises, especially small and medi-
um-sized enterprises, can not keep up with the trend of in-
ternational logistics development and lack core competi-
tiveness and effective management. Therefore, these en-
terprises can not adapt to the dramatic changes in the mar-
ket. Although China’s logistics industry continues to expand,
compared with developed countries’ logistics industry, the
overall level of China’s logistics industry is weak, still in the
level of extensive management, service level and efficien-
cy is not high. For example, the proportion of logistics cost
in gross domestic production has been reduced by about
10 % in developed countries through the implementation
of modern logistics detailed management, while China is
twice as large as that in developed countries.

Imperfect Logistics Infrastructure

Although China has reliable logistics infrastructure (rail-
ways, aviation, shipping systems, etc.). However, compared
with developed countries, China’s international logistics has
a lot of room to improve. From other perspectives, the Chi-
nese government has invested heavily in infrastructure and
other hardware, but not enough in the fields of international
logistics education, technological innovation, development
and research, and market propaganda. The relatively back-
ward domestic logistics research and the shortage of tal-
ents in this industry are the major obstacles to the whole
logistics industry in China.

Lack of Coordination Department

Relevant departments of China’s international logistics
enterprises mainly include railway, transportation, aviation,
customs, Ministry of Commerce, Ministry of Information
Industry, environmental protection and other departments.
Because many small and medium-sized enterprises can not
coordinate the relationship with these departments, so they
can not guarantee the smooth flow of logistics links. Only
by setting up special personnel to coordinate the relations
among different departments can China improve the effec-
tive means of international logistics enterprises.

Insufficient system of laws and regulations

There are no formal laws and regulations to restrict
and manage the main modes of transportation involving
international trade logistics in the areas of water transport

and ports. Only the various «rules» and «regulations» for-
mulated 10 years ago can not regulate the development
of international trade logistics industry. In addition, Chi-
na adopts the Interim Regulations of the People’s Repub-
lic of China on the Administration of Seaports, enacted in
1954. From the legal point of view, most of the policies
that have direct normative significance to China’s logis-
tics industry are «measures» and «regulations» formulat-
ed by local governments or ministries and commissions,
which do not have the restriction of legal responsibility. In
my opinion, the development of a system is good or bad,
and the execution and restriction are the most important,
so the perfection of laws and regulations directly affects
the health of an industry.

China’s position in the international

logistics industry is not high enough

Compared with the developed countries which have de-
veloped the international logistics industry earlier, most of
China’s international logistics enterprises are established
late and have a short development cycle. Logistics enter-
prises in developed countries have occupied a very high
position on the stage of international trade logistics indus-
try. Therefore, only through government support and pro-
tection can small and medium-sized enterprises occupy a
certain position in the international trade logistics industry
competition, so legal protection is particularly important.

China’s international logistics enterprises

are not open enough

After China’s accession to the WTO, although the Chi-
nese government has promised to liberalize the restrictions
on the service industry, the operation rights of seaports are
still in the hands of local governments and have not been
pushed into the market. For example, the integration of port
administration and wharf operation has a direct impact on
the government’s impartial operation of its own functions,
on the other hand, it has a direct impact on the improvement
of market competitiveness of enterprises, thus restricting
the construction and development of ports. Therefore, Chi-
na needs to liberalize port management rights, seek exter-
nal economic cooperation, and introduce foreign capital to
improve the infrastructure necessary for the development
of China’s international logistics industry.

The slow development of new

international logistics cooperation

China’s geographic situation makes China have a great
advantage in developing logistics cooperation in interna-
tional trade activities, but the development of new interna-
tional logistics cooperation is slow. Therefore, China’s re-
gional international logistics cooperation with its neighbour
has made little progress.



3.2. Main Problems of Russian
International Logistics

Low management level

For the Russian Federation, the logistics industry is a
late start. So until now, Russian logistics industry, especially
the international logistics industry, has very low value-add-
ed business and little value-added services. Most logistics
companies can only provide single transportation and ware-
housing services, but can not provide value-added services
such as circulation processing, online exchange of logistics
information, inventory management, etc. Especially, it can
not provide high value-added services (domestic and for-
eign logistics scheme design, 3PL-whole process logistics
services, etc.). Compared with the most developed econo-
mies in logistics industry such as the United States, Japan
and Europe, Russian logistics industry still lacks effective
management system. If Russian logistics operators want to
remain competitive, they should form an effective business
logic sequence. Moreover, it is necessary to form a product
production system, a regional market system, a customer
list system, an asset policy system, and a management and
investment system. Increasing Competitiveness in Interna-
tional Logistics Market.

In a strong environment, we must overcome these ob-
stacles, at the same time, we must conform to and adapt to
the economic environment of today’s world, and Russia’s in-
ternational logistics enterprises must concentrate resourc-
€s S0 as to improve their competitiveness.

The fragmentation of domestic enterprises

Russian freight forwarding companies are still fragmented
today. There are numerous large and small logistics enter-
prises in the market. Therefore, the Russian freight market
presents a relatively chaotic phenomenon. Under the con-
dition of imperfect management system, these enterpris-
es often take unfair competition measures against market
rules, such as dumping, snatching customers from each
other and so on.

Lack of talents in Enterprises

At present, talent shortage is becoming the biggest ob-
stacle for global enterprises. In the market, every industry
needs a lot of talents. Talents should not only have good ed-
ucation and experience, but also have a clear understanding
of the industry, innovative ways of thinking, and pay atten-
tion to market fluctuations. Recently, most universities have
opened such majors as International Logistics, and relevant
training centers have emerged. But in most cases, univer-
sities use the research results of foreign experts. Only con-
sidering the characteristics of Russian logistics can we cul-
tivate new talents, which is lacking in foreign textbooks and
research results. Therefore, the Russian logistics industry
needs innovative theoretical research and new profession-
al training centers.
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Lack of infrastructure

At present, Russia’s border port infrastructure, port
and railway network are developing rapidly, but the overall
logistics transport network has not kept up with the devel-
opment of international logistics. Taking railways as an ex-
ample, most goods in Russia are transported by railways,
but the transport capacity of the main lines is already satu-
rated. This requires new technology and new railway trunk
lines. Take the «Harbin — Manzhouli — Houbaikalsk» rail-
way line as an example: this line is the most important pas-
senger and freight railway channel for bilateral trade be-
tween China and Russia, connecting China’s Heilongjiang
Province, Inner Mongolia Autonomous Region and Rus-
sia’s Houbaikal Border Region. According to the statistics
of the Railway Bureau of the Russian Post-Baikal Border
Region, the overweight volume is 60 % of the China-Rus-
sian trade in goods, which means that the line capacity has
been saturated.

Unbalanced Logistics in Russia

From a geographic point of view, Russia’s regional de-
velopment is different. In short, the economic development
of the western region of Russia is much faster than that of
the eastern region. First of all, in the western region of Rus-
sia, because of the favorable geographical position, good
industrial foundation, dense population and other factors,
many investors at home and abroad have been attracted to
invest in this area, which has led to the economic devel-
opment of all walks of life, thus driving the rapid develop-
ment of the logistics industry in the western region of Rus-
sia. Secondly, the logistics network in Western Russia un-
der the influence of the European logistics market. Not on-
ly are they fairly developed, but they are also on the right
track, so that they can develop steadily and maturely. In
the eastern region of Russia, the investment limitation of
the eastern region is due to the inadequate infrastructure,
geographical location and sparse population. For example,
Russia’s logistics market reached $ 70 billion in volume in
2011, but more than 60 % of the volume was in Moscow
and St. Petersburg.

Russia’s position in the international

logistics industry is not high enough

There are reliable logistics enterprises in Russian logis-
tics market. These enterprises carry out logistics at home
and abroad in accordance with the main standards and prin-
ciples of international logistics. Although there are many
agents of well-known overseas enterprises in the Rus-
sian logistics market, their enthusiasm is not very strong.
Those companies mostly serve Western customers. Rus-
sian logistics enterprises are still difficult to enter the west-
ern logistics market.

That is to say, the competitiveness of all aspects of do-
mestic enterprises in the international logistics market is
far less than that of the giant international logistics tycoons
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such as DHL, TNT, Fed Exd, etc., but in the long-term de-
velopment perspective, Russian logistics industry still has
great development space and potential.

Lack of international logistics cooperation

Geographical situation makes Russia have a great ad-
vantage in developing logistics cooperation in internation-
al trade activities, but the speed of development of new in-
ternational logistics cooperation is slow. International trade
cooperation in the Soviet Union stage did not develop very
fast, and the situation of logistics channels was not as tense
as it is today. After the disintegration of the Soviet Union in
1991, Russia took a new direction of development and vig-
orously developed international trade cooperation. Today
Russia is a member of WTO, ASEAN, BRICS and other in-
ternational trade organizations. However, the level of Rus-
sian logistics development can not be compared with that
of developed countries such as the United States, Germa-
ny, Japan and so on.

Simplicity of Logistics Service

Russian logistics market services can be divided into
three areas: freight forwarding services, warehousing ser-
vices and supply chain management services.

According to experts, the potential of the market is 120
billion US dollars, but freight forwarding services account
for 55 %, warehousing services 13 %, supply chain man-
agement services 32 %. It can be said that although sup-
ply chain management services are more profitable, Rus-
sian logistics companies do not pay much attention to this
service project.

3.3. Main Problems in the Development
of China-Russian Border Ports

In recent years, despite the rapid development of Chi-
na-Russian border port trade, there are still some problems
in the process of development, which hinder the econom-
ic and trade exchanges between the two countries to a cer-
tain extent, and affect the cooperation and development of
the two countries.

Spread «China Threat Theory»

In recent years, China has been growing stronger and
stronger. In order to curb China’s rise, some academics and
politicians in the western countries led by the United States
have often been involved.

At the same time, in the China-Russian economic and
trade cooperation, some Chinese businessmen and work-
ers stayed in Russia illegally, which brought some social
problems to Russia. Rumors of China’s expansion to the Far
East are also spreading in Russian society and news media,
which have had a great negative impact on China-Russian
trade and hindered the further development of China-Rus-
sian economic and trade relations to a certain extent.

Too little government investment

Northeast China, as the frontier of China-Russian border
trade, has a long history of port development, but some port
facilities have become obsolete and backward, and the gov-
ernment has relatively little investment in them. The main
manifestations are: overdue service of frontier bridges, ag-
ing of inspection buildings, too narrow cargo inspection sites
and passenger waiting sites, etc. Although the country has
invested some funds in recent years, the gap is still large.

Cultural differences

The border area between China and Russia is located in
the border area between the two countries. There are cer-
tain differences in culture. In the economic and trade ex-
changes, it is deeply branded with the national culture. The
cultural differences between the two countries are not on-
ly manifested in language, religion and living habits, but al-
S0 in the way of thinking and behavior. Especially, there are
national differences. The Chinese nation has always been
known for its hard work, thrift, courage and love for peace.
To some extent, Russian national culture includes factors
that constantly expand the living space and enjoy the ex-
isting life. Of course, this has a lot to do with the nature of
Russian society. Two distinct cultural backgrounds are often
reflected in China-Russian border trade to varying degrees.

Geographical environmental impact

Most of the border ports between China and Russia will
be affected by the seasons. In particular, some water ports
are not always open. Russia’s Alshan, Arihar Saudi Arabia
and Ebdug are seasonal ports. For China’s Mohe, Heihe and
Fuyuan ports, despite hovercraft, they are still unable to
transport in cold weather. On the other hand, some highway
ports are relatively low-grade sand and gravel pavement, at
the same time, there are many bends and poor alignment.
In the long cold winter, frost and other phenomena will oc-
cur. These factors will seriously affect the development of
China-Russian border trade.

4. Analysis of the Main Influencing
Factors of Logistics Development
in China-Russian Trade Activities

There are many deficiencies in the logistics system
of modern China-Russian trade activities. The main rea-
sons come from economy, policy, geographical environ-
ment and so on.

Economic factors

Northeast China has always been a concentrated area
of heavy industry in China, shouldering the heavy respon-
sibility of military industry and machinery production. Sim-
ply put, the Northeast accounts for 90 % of China’s heavy



industry bases. In addition, the level of agricultural devel-
opment in Northeast China is also very high. And China’s
light industry and processing industry can be said to be
very developed and mature in the world. There is a great
complementary relationship with Russia in terms of geo-
graphic environment and economic development. Frequent
trade between the two countries has stimulated the devel-
opment of logistics between the two countries. The Rus-
sian Far East and the Post-Baikal Border Areas adjacent to
northeastern China are famous for their rich resources. In
addition, these two areas have important military bases.
However, after the disintegration of the Soviet Union, the
post-Baikal border area and the Far East entered an eco-
nomic crisis. As a result, a large number of people migrat-
ed to the more developed western part of Russia. Both the
Russian Far East and the post-Baikal border areas have to
invest huge amounts of money in the development of nat-
ural resources, the transformation of economic structure
and the revival of agriculture. The unequal level of region-
al economic development in China and Russia neighbour-
ing regions certainly affects the logistics infrastructure be-
tween the two countries.

Environmental factors

The geographic environment and climate conditions of
the two countries are different, and various requirements
for protecting the ecological environment limit many new
trade routes. Although the natural resources of Russia’s
post-Baikal border area and the Far East are abundant and
abundant, there is a lack of a very important resource —
human resources. After the collapse of the Soviet Union in
1991 and the economic crisis in these two regions, Russia
showed a large population migration. Simply speaking, the
development of logistics network is restricted by bad weath-
er, backward transportation infrastructure and small popu-
lation. Climate is also a factor restricting the circulation of
goods. The Far East adjacent to Russia in northeastern Chi-
na is located in the Arctic Circle. Winter is long, cold and
dry, summer is cool and short, most of which are covered
by permafrost all the year round, and vegetation growth is
difficult. Cold climate mainly affects water transportation.
China-Russian water transport cycle is relatively short. In
order to overcome the problems of geographical environ-
ment and climate, the two countries have proposed inno-
vative modes of transportation:; waterborne ports, although
there are hovercraft and other ice transport modes. How-
ever, the logistics cost in winter is obviously higher than
that in water period, and the volume of goods transporta-
tion is very low. The difficulty of logistics network construc-
tion in China-Russian trade is affected by geographical en-
vironment, which makes the expansion of transport corri-
dors and ports unable to proceed smoothly. For example,
in the Amur River Basin of Russia, 2745 kilometers of tran-
sit transport channels are distributed in the border areas.
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However, due to natural deformation of riverbed and shal-
low water depth in many areas, many problems have aris-
en in shipping safety conditions, and the utilization efficien-
cy has been reduced.

Policy factors

Practice has proved that only when the government at-
taches importance to all the problems in backward regions
can the region be revived in economic, social and cultural
aspects. Now the Russian government attaches great impor-
tance to the Far East and has formulated some plans for the
development of the Far East and the post-Baikal region. But
there are too many problems that need to be improved. The
first is the problem of sparse population. In 1996, the Rus-
sian government issued the resolution «<Economic and So-
cial Development in the Far East and Post-Baikal Region». In
order to revive the economy of these two regions, the gov-
ernment began to increase the economic and social living
standards of the region and establish price control. The pol-
icy of eugenic encouragement has been put forward for the
population, and amnesty is planned for illegal migrants from
neighbouring countries, while restrictive attitude is adopt-
ed for migrants from China. The inconsistency of customs
rules also brings serious logistics problems to the trade be-
tween Heilongjiang Province and Russia.

Social factors

Capital investment is an indispensable part of logistics
industry, but capital investment has always been a problem
in China and Russia. On the one hand, Russia hopes that
Chinese businessmen will invest in logistics, introduce ad-
vanced technology and capital flows from China, and speed
up the construction of trade channels. On the other hand,
Russia is afraid that Chinese investment will make its natu-
ral resources outflow and thus control the Far East econo-
my. Russia’s post-Baikal and Far East regions are character-
ized by a small population, outflow of population and a con-
siderable shortage of labor force, while northeastern China
is famous for its labor resources. After the collapse of the
Soviet Union, more and more foreign workers came from
Northeast China. Russian labor is cheap, but mostly un-
skilled workers. So in 1993, the Russian President issued a
decree to control the inflow of foreign workers from China. It
has been proved that although the construction of new trade
channels has brought about rapid economic development,
it also often brings about negative effects. Russia fears that
the ecological environment of the Far East and post-Baikal
region will be damaged by the construction of logistics cor-
ridors. It can be seen that these factors make the develop-
ment of logistics network in China-Russian trade slow. Bilat-
eral trade and logistics networks can only develop with the
support of the governments of the two countries. China and
Russia should overcome the obstacles mentioned above and
take mutual trust as a consistent principle of cooperation.
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5. Measures to Promote
Logistics Development
in China-Russian Trade Activities

5.1. Measures to he taken for China’s
Logistics Enterprises

The growth rate of China’s international logistics indus-
try in the past decade has been quite fast up to now. The
proportion of logistics demand in China maintained a rela-
tively rapid growth despite the decline in growth rate. At the
same time, important indicators reflecting China’s interna-
tional trade activities, such as RCA indicators and TC indi-
cators, are gradually improving. According to the website
of China Development and Reform Commission, the oper-
ation of China’s logistics industry in 2012 was announced.
In 2012, China’s logistics industry realized an added value
of 3.6 trillion yuan. At comparable prices, the increase was
9.1 % year-on-year. Among them, the added value of trans-
portation industry increased by 8.7 %, storage industry by
6.8 %, wholesale and retail industry by 9.8 %, and postal
industry by 24.1 %. The value added of logistics industry
accounts for 6.8 % of GDP and 15.3 % of service indus-
try. Compared with the logistics market in 2011, the add-
ed value of the national logistics industry is 3.2 trillion yu-
an. The added value of the logistics industry accounts for
6.8 % of GDP and 15.7 % of the added value of the service
industry. Although the growth rate in 2012 has fallen from
the previous year, it is still 1 percentage point higher than
the growth rate of the added value of the tertiary industry.

Strengthening Infrastructure Construction

and Improving Transportation Network

Although China has reliable logistics infrastructure (rail-
way, aviation, shipping system, etc.), compared with devel-
oped countries, China’s international logistics still has a lot
of room to improve. With the improvement of infrastructure
in China’s logistics industry, the industry should ensure the
smooth flow of transport networks. There is a certain con-
nection between different modes of transport. That is to
say, accelerating the development of transport in logistics
enterprises is conducive to increasing the competitiveness
of the enterprises. In order to reduce logistics costs, China
should combine railway and highway transportation, build
auxiliary highways leading to railway line transport stations,
strengthen the construction of transit stations, and improve
transportation networks.

Speeding up the legislation of the industry

and standardizing the operation of the business

Although there are many documents in the form of «reg-
ulations» and «rules» in China at present, they can not be
used as formal laws, nor as a basis for defining the respon-

sibility attribution between manufacturing enterprises and
logistics service enterprises, so they can not play a role in
regulating the development of the industry. Because the leg-
islation of China’s domestic logistics industry involves differ-
ent modes of transport, there is a lack of legislation for mul-
ti-modal transport. Moreover, if China’s international logis-
tics enterprises are involved in international business con-
flicts, there is no definition of Logistics legislation in China
besides corresponding international laws, so that domestic
enterprises can not protect their own interests.

Encourage the integration of trade logistics industry

to support the development of large-scale

international logistics enterprises

Because of the high value of logistics investment equip-
ment, long investment cycle, low investment returns and high
investment risk in international trade activities, there is a trend
of integration among logistics giants. Chinese enterprises in
the international logistics market, facing such a strong op-
ponent, need the government to give some encouragement
and support to the development of international logistics en-
terprises. Without advantages, domestic enterprises will be
subject to many constraints. Therefore, the Chinese govern-
ment should encourage large enterprises in the logistics in-
dustry to integrate and merge, support the development of
large international logistics enterprises, and form China’s
shipping giants. In this way, Chinese logistics enterprises will
occupy a certain position on the international logistics stage.

Strengthen the role of trade associations

and promote communication between

manufacturing enterprises and logistics enterprises

According to logistics theory, the development of national
logistics enterprises must serve the needs of domestic man-
ufacturing enterprises. Therefore, in order to ensure the de-
velopment of domestic logistics industry, logistics enterpris-
es and manufacturing enterprises should communicate with
each other. During the development of CLA-China Logistics
Assaciation, the aim of CLA is to absorb a large number of in-
ternational manufacturing enterprises to participate in the as-
sociation’s exchanges, so that the demanders and suppliers of
logistics services can realize information sharing and equali-
ty, and create harmonious and friendly cooperative relations.

Strengthen international cooperation and further

open up the international trade logistics industry

Strategic alliance is a strategic alliance with foreign
logistics companies to seek win-win situation. For China’s
logistics enterprises, they should cooperate with neighbor-
ing countries to promote the expansion of logistics network
in China’s international trade activities, so that the logistics
network of China’s logistics enterprises can cover more
countries and regions. Logistics enterprises can also enter
the market through market exchange, project cooperation,
business cooperation and other forms.



9.2. Measures to he taken
by Russian Logistics Enterprises

Integrating the Standardization of Logistics Enterprises

It should be pointed out that although the market de-
velopment of Russian transport and logistics services is
less than that of developed countries, domestic enterpris-
es still have high competitiveness and potential. In the case
of foreign enterprises with large financial resources enter-
ing the Russian logistics market, most of them are vulner-
able. After entering the WTO in 2011, this process shows
an accelerating trend, which shows that the competitive-
ness of Russian logistics enterprises is not strong enough
compared with other large foreign logistics enterprises, so
it is very important to improve the competitiveness of Rus-
sian logistics enterprises. | personally think there are sev-
eral ways to improve the competitiveness of SMEs. The
first is that the government provides good policy guide-
lines. The second is the implementation of the policy of at-
tracting investment and attracting investors, so as to facil-
itate the absorption and utilization of foreign capital. In a
word, an enterprise should develop in an all-round way. At
present, facing the fierce competition in the market, Rus-
sian logistics enterprises should pursue the same goal —
integration. A medium-sized logistics enterprise can not
undertake the whole process, so in order to ensure its po-
sition in the logistics market, service providers, especial-
ly small and medium-sized service providers, should form
alliances to provide customers with the best logistics ser-
vices through complementary resources.

Service transformation of logistics enterprises,

in-depth development of supply

chain management services and formulation

of effective management regulations

Russian domestic logistics market services can be divid-
ed into three areas: freight forwarding services, warehous-
ing services and supply chain management services. Ac-
cording to experts, the market has a potential of 120 billion
US dollars, but freight forwarding services account for 55
%, warehousing services 13 %, supply chain management
services. It can be said that although supply chain manage-
ment services are more profitable, Russian logistics com-
panies do not pay much attention to this service project.
Therefore, Russian enterprises should transform to modern
logistics services and formulate complex schemes for sup-
ply chain management services. To formulate effective man-
agement regulations, improve the level of logistics services,
and introduce innovative logistics management concepts.

Improving the National Infrastructure

and Adopting Modern Logistics Means

At present, Russia’s border port infrastructure, port and
railway network have developed rapidly, but the overall trans-
port network has not kept up with the development of in-
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ternational logistics. Take the Russian railway as an exam-
ple, most of the goods are transported by rail (for example,
60 % of china-Russian bilateral trade in goods is transport-
ed through this corridor between Manzhouli and Houbaikal).
Guaranteeing the safety of goods and the stability of goods
supply is an important standard of transport service quality.
In order to improve the railway infrastructure in Russia, the
competent railway institutions must actively formulate and
implement the corresponding technical means. For example,
in order to discover the information of false bills of lading in
time, an electronic scale with automatic weighing result reg-
istration function is used to realize the automation of carriage
inspection. Changing the loading of goods, adopting the tech-
nology of binding and fixing, and even redesigning the na-
tional standards for the transportation of goods are not only
beneficial to the accuracy and rapidity of the work, but also
to the accurate management of goods, which is more con-
ducive to the healthy and sound development of the logis-
tics industry. In addition, the growth of competitiveness of
the transport system and international transport corridors
along the Russian border is directly dependent on the coor-
dinated action of Railways and maritime transport. It can be
seen that an important direction for the development of car-
go transport infrastructure is to develop transport modes.

Establishing mature supervision legislation

The development of logistics industry in all areas of eco-
nomic activities far exceeds the supervision of Russian leg-
islature. The operation of individual areas of logistics activ-
ities is restricted by practical laws and regulations. At pres-
ent, a more mature and unified regulatory legislation should
be established in this industry. The inadequacy of legisla-
tion in supervising the logistics industry will directly affect
the development of the national logistics system.

Encouraging the Integration

and Merger of Logistics Industry

Although there are many representative offices of over-
seas giants in Russian logistics market, their enthusiasm
is not very strong. In most cases, those companies serve
Western clients. Simply put, domestic logistics enterpris-
es account for 85-90 % of the market. The temporary in-
active strategy of overseas rivals gives Russian enterprises
opportunities for development and space for development.
At present, in order to meet business needs, the Russian
government began to gradually reduce the restrictions on
logistics service providers. The Russian government should
encourage the integration and merger of the logistics indus-
try to form its own logistics giant.

Developing Logistics Outsourcing and Non-profit

Associations in Cross-Regional Logistics Market

Manufacturing enterprises can not do without logistics.
Logistics service is helpful to the circulation of information,
products and information in manufacturing enterprises, so as to
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improve the working efficiency of manufacturing enterprises. It
can be seen that communication between logistics enterprises
and manufacturing enterprises at all levels is an indispensable
condition for the development of national economy and
international trade. In addition, the modern logistics industry
is the basis for the sustainable development of modern
manufacturing and modern service industries. At the same time,
logistics outsourcing is a main form of business outsourcing,
but Russian logistics outsourcing has just begun to develop.
It should be pointed out that the professional association
of logistics enterprises and the Russian Federation Cham-
ber of Commerce and Industry are formulating the standard
of logistics outsourcing contract trademark. With the devel-
opment of logistics industry, non-profit associations have
emerged in Russia to promote the development of cross-re-
gional logistics market. Russia now has three non-profit
associations in cross-regional logistics markets: the Volga
River region, Siberia region and Ural region. It is precisely
because of these effective mechanisms that give the logis-
tics industry a driving effect on its forward development.

Reduce restrictions on logistics service providers

and strengthen international cooperation

Under the existing conditions, it is necessary not only to
adjust the whole process of logistics at the enterprise lev-
el, but also to implement effective management of logistics
activities at the national and international economic levels.
Therefore, the Russian government needs to open up the
logistics in international trade activities and gradually re-
duce the restrictions on logistics service providers. Through
transportation cooperation with neighbouring countries and
countries all over the world, we will strengthen international
cooperation, promote the rapid expansion of logistics net-
work in Russian international trade activities, and make Rus-
sian logistics develop healthily and orderly under the prem-
ise of adapting to the international economic environment.

TpaHcnopTHbIE U TPAHCNOPTHO-TEXHONOrMYECKME CUCTEMbI CTpaHbl,
€€ PervoHos U ropoaos, opraLHn3auusa nNnpoM3BoAcTBa Ha TpaHcNopTe

6. Summary

The geographic advantages, stable and friendly political
relations and complementary economic structure of China
and Russia make the prospects of China-Russian econom-
ic and trade relations very optimistic. The potential of Chi-
na-Russian economic cooperation is enormous and far from
being realized. Productive cooperation and resource devel-
opment in the adjacent areas of the two countries have just
started. For example, China’s northeastern provinces and
Russia’s Far East have been studying and planning to es-
tablish bilateral and multi-country economic cooperation
zones; the prospects for cross-market trade and small-ar-
ea cooperation in the border areas of the two countries are
also good; the two countries have also applied new tech-
nologies, transformed old enterprises and jointly developed
high-tech. Beginning; with the enhancement of economic
power and the improvement of investment environment of
the two countries, a large amount of mutual investment will
also be a future development trend; the development pros-
pects of goods trade, service trade and border trade between
China and Russia will be broad, especially in the new centu-
ry, the investment fields and scale of China and Russia will
continue to expand, and the investment forms mainly con-
centrate on resource development and overseas process-
ing. Trade, overseas research and development, and invest-
ment in energy and high-tech fields will become the focus of
mutual investment between the two countries. Strengthen-
ing China-Russian investment cooperation is an important
undertaking to enhance the level of economic and techno-
logical cooperation between the two countries, an inevita-
ble trend of deepening the development of China-Russian
strategic cooperative partnership, and an objective require-
ment to promote the prosperity and development of their
respective countries. UT
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Shanghai underground current state

and development

AHHOTauuA

LlaHxalhi — oAMH M3 caMblx GONbLIKUX U PA3BUTbIX FOPO-
poB Kutas. Llanxalickoe MeTpo NpoTAXEHHOCTbIO 673
KM nosBuiocb B 1993 roay 1 ctano cambiM KpymnHbiM

B Kutae u B mupe. B cocTaB MeTpo yCNOBHO BXOAUT Ma-
rNeB, COEANHAWMA MeXAYHAPOAHbI a3ponopT MyayH
C METPONOoNUTEHOM. B cTaTbe aBTOpbI aHaNU3NpYIOT
pa3BuTHe WAHXANCKOr0 METPOMOMTEHA, KONUYECTBO
MOJBUIKHOTO COCTaBa U PEHTABENBHOCTb METPO.

KnioueBble cnoBa: waHxahCK1in METPOMOANTEH, MOHO-
penbc, MareB, PeHTabeNbHOCTb.

D0I:10.20291/2311-164X-2019-3-21-25

Abstract

Shanghai is one the largest and developed Chinese
cities. Shanghai underground, having 673 km, dates
back to 1993 and became the largest in China and
worldwide. Maglev is included into the underground,
connecting Pu Dong international airport with the
underground. The authors analyze the development
of Shanghai underground, the rolling stock amount
and underground cost-effectiveness

Key words: Shanghai underground, mono rail, Maglev,
cost-effectiveness
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Puc. 1. WaHxalickuli maznes

AHanu3 cocTosHUA ropoacKoro
penbcosoro Tpaicnoprta Lanxas

LllaHxait BCcerga uMen BaXKHOe MOMUTUYECKOE U 3KOHO-
MUYecKoe 3Ha4eHune ans Kurtainckon HapogHon Pecny6nu-
ku. Mocne nubepanusdauum 1992 r. ropog ctan UHaHCO-
BbIM M TOProBbIM LieHTpoM Kutas. HaceneHue LLlanxas co-
CTaBIIAET HA CErOAHSALLHUA AeHb NOYTU 26 MNH 4eN0BeK.

B cBA3n ¢ reorpadpuyeckuMun n gemorpagpu4eckumm
ocobeHHocTaMu B LLlaHxae pa3sBnBaoTCA pasHble TUMbI ro-
POACKOro penbCOBOro TPAHCMNOPTA, TAKUE Kak METPONONU-
TEH, MOHOPEJIbC U Marnes.

Hy»XHO OTMETUTb, YTO TEXHOJIOrMKO MOHOPENbLCA, KOTO-
pbIiA JAET 3KOHOMUIO CE6ECTOUMOCTU 1 TEPPUTOPUANTBHOTO
NPOCTPAHCTBA, aKTUBHO NPUMEHSIOT B COBPEMEHHbIX CTPO-
UTENbHbIX NPOEKTaX FOPOLCKOro PenbCOBOro TPaHCNopTa
Kutas, Hanpumep B ropogax YyHuuue [1] n Wanxae [2].

MeTtpo B LLlaHxae nossunocb B 1993 r. 1 B Te4eHme
25 NeT HenpepbIBHO Pa3BMBaNoCh. Ha CerofHsLWHWii IeHb
LUAHXaNCKUA METPONONUTEH NPOTXKEHHOCTBIO 673 KM 3a-
HMMaeT nepsoe MecTo B Mupe. B mapte 2018 r. 3nechb Ha-
CHUTLIBANIOCHL 16 JENCTBYHOLMX U 2 CTPOALLMECH NUHUK,
395 cTaHuuit, marnes 1 aspoakcnpecc (taén. 1).

OfHOIA M3 NIMHWIA LLAHXAACKOrO METPO CYMTAETCH Ma-
rnes (puc. 1). Marnes — 370 noesf, KOTOPbIA yaepXusa-
€TCS Haj MOMOTHOM JOPOru, ABUXUMBIA U YNIPaBNIAEMbIil
CWUNOIA 3NEeKTPOMarHuTHoro nons. LLlaHxanckuit marnes —
nepsas B MUPE KOMMEPYECKas »ene3HoLoPOXHasA NMHUA
Ha MarHUTHOI NOABECKE, a TAaKXXe CaMblil JOPOroil Xenes-
HOZOPOXHbIA TPAHCMOPTHbINA NPOeKT Kutas. Kpome Toro,
3T0 CaMblii CKOPOCTHOW NyTb: noe3g npeogosieBaet 30 KM
32 7-8 MuHyT (B 3aBNCUMOCTM OT BPEMEHU CYTOK). Mak-
CUMaTbHas CKOPOCTb LIAHXaNCKoro marrnesa — 431 km/u,
CPeaHss CKOpOCTb — 0KoNo 250 km/4. Marnes-nuHus npo-
TSXKEHHOCTbIO 31 KM OCHalLeHa ABYMS CTaHLUAMU W COe-
JOVHSAET MexXAyHapoaHbln asponopt lyayH ¢ meTpononu-
TeHoM ropoga [3].

B nHdpacTpykType penbcoBoro TpaHcnopta Llanxas
NPUMEHSAKOTCA NepefioBble eBPONeNCKMe TeXHONOrUK, Ha
NINHMAX METPONOSIUTEHA UCTONL3YIOTCH 3MEKTPUYECKME
NOABWXHbIE COCTaBbl HEMELIKOI0 1 (hpaHLy3CKoro npous-

TpaHCNOPTHbIE M TPAHCNOPTHO-TEXHONOIUYECKNE CUCTEMbI CTPaHbl,
ee PErMoHoB M ropoji0B, OPraHu3aLms NpoU3BOACTBA Ha TPaHcnopTe

BOACTBA. BMecTUMOCTL 0fiHOro BaroHa coctasnset 410 ye-
N0BEK, MakcumanbHas ckopocTb 80 Km/4ac, akcnnyarauu-
OHHas CKopoCTb 35 KM/4ac, CpesHUi MHTepBan NpueLITUS
2,75 MuHyThI [4]. CucTema curHanuaaunm noe3aos cocTo-
WUT 13 Tpex NnoJcMCcTeM: aBTOMaTN4eckoe ynpasneHue, as-
TOMaTN4ecKas 3alinTa, aBTOMAaTUHECKMA MOHUTOPUHT. Pe-
rynupoBaHue CKOPOCTEN 1 aucnetyepckas paboTa Bbinoi-
HAKOTCA TAKXXE aBTOMATUYECKMU.

ipeT nocTeneHHoe HapallimBaHue napka noABumXHOMo
coctaBa metpononuteHa. Tak, 3a 8 net ¢ 2010 no 2018 .
KONNYECTBO BaroHOB METPO BLIPOCIO NOYTY BTPOE (Tabn. 2).
lMpoueHT npupocTa 3a BOCEMb NET B CPEHEM COCTaBUI
10,9 % B rofi. 370 BbI3BAHO MNOCTOSAHHbIM MOTPEOUTENLCKUM
CMNPOCOM U pacLUUpPeHneM MeTPONonuTeHa.

Ananu3 3kcnayaTauuoHHOW paboTbl
ropoAcKoro penbcoBoro TpaHcnopra
Llianxas

Tekywiee cocTosHUE

B HacTosLLee Bpems B LLlaHxae ccpopmupoBaHa yHuBep-
CarnbHas CeTeBas Cxema METPOMOnuUTeHa, U C KOXKAbIM ro-
[OM pacTeT ero 06Las npoTsHEHHOCTb (puc. 2). Hecmo-
TPS Ha TO, 4YTO B 3KCMNyaTauuio LLIAHXaNCKOe METPO 3any-
cTunm nodxe lNekunHa Ha 22 ropa, K Hadany 2019 r. no npo-
TSOKEHHOCTW MeTpononuTeH LLIaHxas npo4Ho 3aHAN nepsoe
MeCTO 10 BceMy Kutato.

MaccaxuponoTok

Mo Mepe pa3BuTMS W PACLLUMPEHUS JIMHUIA PESIbCOBOr0
METPOMONIMTEHa (puUC. 3) YBENMYMBAETCS NACCAXKUPONOTOK,
pacTeT YpOBeHb JOXOAHOCTW U PEHTABenbHOCTY, a TaKxKe
NOBbLILLIAETCA YPOBEHb CEPBMCHOr0 06CYXMUBaHWUA nacca-
XunpoB [5]. Tak, B nepuop ¢ 1993 no 2002 r. naccaxupono-
TOK JOCTUI CBOEro nepsoro munnuapaa, ¢ 2003 no 2005 .
nepeBe3eH BTOPOM MUANNAPA NAcCXNPOB. 3aTEM BCEro
3a NoNnTopa rofa naccaXupornoTok COCTaBMN TPU MUMN-
apia naccaxupos.
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Tabnuua 1

CocTosaHMe 1 NNaH CTPOUTENIbCTBA MeTponosauTeHa B r. Llanxae Ha 2018 r. [8]

JInnns Tun peiica [poTsXEeHHOCTb, KM KonuyectBo cTaHuui

1 METpOo 21,26 16

2 MEeTpOo 18,4 14

3 METpo 24,97 19

4 METpOo 27 26

5 MOHOpenbC 17,04 11

marnes marnes 31 2

a3poaKcnpece MOHOpPEenbC 68 8

6 MOHOPEnbC 33,1 27

7 MeTpo 35 28

8 MeTpo 23,3 22

9 MeTpo 31 12

10 MeTpo 36 33

11 MeTpo 82,4 38

12 MeTpo 39,8 27

13 MeTpo 23,3 19
14 MeTpo B NfaHe
15 MOHOpEensC B NnaHe

16 MOHOpEenbsC 59,1 13

17 MOHOPEnbC 35 13

18 MOHOPEnNbC 33 11

Tabnumua 2

PocT KosiMyecTBa BaroHOB NOABUIKHOIO COCTaBa MeTpononuTteHa B r. Waxxae B 2010-2018 r. [8]

Konn4ecTso BaroHoB
MOJBWXHOI0 cocTaBa

2143 2762 3009

3440 3704 4125 4687 5446 6191

% npupocTa BaroHoB — +22,4 +8,2

+12,5 +7,1

+10,2 +12 +13,9 +12

Jlona penbcoBoro TpaHcnopra
B rOpPOACKOM 06LLeCTBEHHOM TpaHcnopTe

[lons ropoackoro penbCoBOro TPaHCNopTa B 0OLLECTBEH-
HOM TpaHcnopTe LLlaHxas yBennmynBaeTcs 4OCTATOYHO Obl-
CTPO, HO OHA BCE eLLe HUKe YPOBHS Pa3BUTbIX CTPaH [6].
Mo cratuctuyeckum faHHeiM, ¢ 2004 no 2010 r. gons penb-
COBOro TpaHcnopta Bbipocna ¢ 14,47 % no 35 %, 8 2019 .
0Ha cocTasmna 55,63 % (puc. 4).

JKoHOMUYecKasa 3(p(HeKTUBHOCTb
LUAHXANCKOro METpononuTeHa

Mo cpasHeHuIo ¢ eknHOM 3Kcnyaraums MeTpononu-
TeHa B LLIaHxae Ha4anack no3xe, 04HaKO pa3BuUTMe MH(Pa-
CTPYKTYPbI MPOMCXOANT ropasfo akTueHee. LieHbl Ha 6une-
Tbl HEBbICOKME W 3aBUCAT OT paccToAHNA noe3aku. B 2000 r.
661110 co3paHo 000 «LLaHxaiickuii MeTPONONMTEH», KOTOPOE
OTBEYAET 3a JKCNIyaTaLMOHHYI paboTy METPONOUTEHA.
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Puc. 3. TeHdeHyus pazsumus npomsxeHHOCMu
mempononumena lllanxas 8 2011-2019 22. [5]

Mo mepe pasBMTIA M MOBLILLEHWS L0 METPONONUTE-
Ha B 06LLECTBEHHON TPAHCMOPTHOI CUCTEME LUAHXaNCKoe
METpO 13 ybbITo4HOoro npesparunock B 2000 r. B npubbinb-
Hoe (puc. 5).

Kak BuzHo u3 rpadomka Ha puc. 5, B 2005 r. npousoLuen
cnag [0X00B METPONOUTEH], NOCME 4Yero 6biu BBEAEHbI
30HaNbHbIE LIeHbl HA BUNETLI, U 3TO MOMOXKMTENLHO NOBMU-
110 HA ero JOX0AHOCTb. TakXe NpubbIbHOCTL METPOMNONK-
TeHa 3aBucena OT YACNEHHOCTW NacCaXnpos.

Puc. 4. TenOeHyus usmeHeHus donu mempononumena arxas
8 obwecmserHom mpaxcnopme ¢ 2010 no 2019 2. [8]

MeTpo B LLlaHxae — camblii yOGHbIA BUA TpaHcnopTa.
Tem He MeHee cnefyet OTMETUTL NKOCHI U MUHYChI LUAH-
Xanckoro mMetpo [8].

MpeumyLiecTBa METPONONMUTEHA

1. LLaHxaiicknii MeTpononuTeH — nnaep no npoTs-
XKEHHOCTN NnHMIA (60nee 500 Km), NO3TOMY Ha METPO MOX-
HO [106paThCs AaXe B CamMble YAa/leHHbIe YronKn ropoga.
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Puc. 5. W3meHeHue doxo0os memponoaumera 2opoda LllaHxas [8]

2. [onb3oBaTbca MeTpo B LLiaHxae
YOOOHO: Kaxaas cTaHums 060pyaosa-
Ha aBTOMaramu no npofaxke 6uUNeTos,
BCE yKasaTenn B MeTPO ayb6nmpytoTcs
Ha aHIMUIACKOM A3bIKe, PaBHO Kak U Ha-
3BAHMA CTAHLWIA. TaKXXe CTaHLumM 06b-
ABNSIOTCA W N0 XOA4Y ABMXEHUS Noe3fa.

3. Ha MeTpo MOXHO npuexars u ye-
XaTb U3 a3ponopToB XyHuso u MyayH,
npuyem 06a a3ponopTa pacronoxe-
Hbl Ha OAHOA nuHuK. Mpoe3n aele-
BbI: CTOMMOCTb Npoe3ga u3 XyHuso
[0 LEHTPA COCTaBNAET 5 toaHe, u3 y-
JYHa [10 LeHTPa — 7 t0aHeil.

4. CainT MeTPOnoMTeHa MMEET aH-
TMUACKYIO BEPCUIO, TOe COLEepXMUTCS
MHOI0 NOJIE3HON WHGopMauum ans
naccaxupos.

5. Ha kax[joi cTaHuum ecTb 6ec-
NNaTHbIA OOLWECTBEHHbIN TyaneT
1 IMAOT, KOTOPbIM MONb3YHOTCS HE TOMb-
KO MHBaNUAb!.

HepoctaTku meTpononuteHa

1. HekoTopbIe NHAN Pa3aBanBaoT-
Cs, 1 N0e3na K HUM WAYT N0 o4epenn.
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2. «BupTyanbHble» nepexofbl Mex-
Oy nuHuamu. MNepexof Bpofe 6bl ecTb,
HO, 4TOObI NONACTb Ha APYTYIO NIMHWIO,
HY>XHO MOKWUHYTb TEPPUTOPUIO METPO-
NoNNTEHA, NPONAA Yepe3 TYPHUKETSI,
1 BOWTU YXKE C YNULbI.

3. B BaroHax 60MbLUUHCTBA NUHUIA
Ha[ [BEPbIO HET 3NIEKTPOHHOTO Tabno
C Ha3BaHweM cTaHuui (Kak B eku-
He). Tam MpoCTO CXeMATU4HO yKasa-
Hbl BCE CTaHLMW.

3aknto4yeHue

Mo mepe pa3BuTUS U NPOrpecca ve-
NOBEYECKON LMBUIM3ALNN 1 06LLIECTBA
BCe 60/IbLLE FOPOLOB paccMaTpuBaioT
METPONOSITEH KaK BaXKHbIA BUL, 06LLE-
CTBEHHOr0 TpaHCMopTa Ans ynyuue-
HUSA Ka4yecTBa NacCaXXUPCKMX Nnepeso-
30K. LLlaHxan kak ognH 13 cambIx 60/b-
LLUIMX W Pa3BUTbIX FOPOOB B K1Tae Tak-
)Ke NOCTEeNeHHO pacLUMpseT cucTemy
rOPOACKOro PesibCcoBOro TpaHcnopTa.

[naBHas 0CO6EHHOCTb FOPOACKOro
pefibCoBOro TPaHcnopTa — Koppens-

LS MEXIY PasBUTUEM TPAHCMOPTHOM
CWUCTEMbI 1 MPOMBILLTIEHHBIM Pa3BUTH-
em ropogia. KoppensumoHHbI a¢pdhext
TPAHCMOPTHOrO W NPOMBILUIEHHOrO
pa3BuUTMs CNOCO6CTBYET POCTY Hauu-
OHaNTbHOM U PErnoHanbHON 3KOHOMU-
K. YBENMYEHUE MHBECTULUIA B Pa3BN-
TWe NPOEKTOB rOPOACKOro pensCcoBo-
ro Tpadcnopra 6yLet CTUMynupoBaTb
pOCT BCeil 3KOHOMMUYECKOI CUCTEMBI
CTpaHbl, B TOM YuUCne:
©® Da3BUTME CMEXHbIX 0Tpacneil
NPOWN3BOLCTBA: CTPOUTENBLCTBA,
3NEKTPOHUKM, 31EKTPOMEXaHN-
4eCKUX U (DUHAHCOBLIX 0TPac-
nei;
® yBe/IMYEHIe 3aHATOCTY Hacere-
HUS, CO3JaHMNE HOBbIX PABOUMX
MECT;
@ y/10BNETBOPEHNE NOTPE6HOCTH
HaCeNeHUs B NepemMeLLeHIy;
® nosbilleHue pocTa BBI.
lpeacTaBrieHHas cxema MeTpo-
nonuteHa ropofa LllaHxasa gocrarou-
HO LUMPOKAs, HO TeM He MEeHee He BCe
paioHbl ropoja 041HAKOBO 0XBa4eHb!
penbCOBbIM TPAHCMOPTOM. TakK, Hro-
3anagHblil paiioH OTCTAET B PasBUTUM
PenbCoOBOro TpaHecnopta. 310 NPMUBo-
JNT K Npobriemam Mo6uibHOCTH Hace-
NeHNs NpUneraroLLmx ropoAos 1 noces-
KOB, 4YTO BJIMSIET HA CHUXEHWNE 3KOHO-
MUWYeCKOi 3(DheKTUBHOCTU. Pa3BuTtue
penbCOBOro TPAHCNOPTa B tOro-3anag-
HOM paioHe LLlaHxas sBnsetcs npuo-
PUTETHBLIM HanpasneHuem Ans ropoga.
AHanu3 ropofckoro penbcoBoro
TpaHcnopta B LLaHxae ¢ ero natcamu
U MUHYCAMU MOXET BbITb NONE3EH Ans
pasBuTUS 06LLECTBEHHOrO TPaHCNopTa
B meranonucax Poccumn. UT

6. Han Jia, Xu Changle. Research on the status and problems of

commercial comprehensive development of urban rail transit
in Shanghai // Smart City and Rail Transit— 2015. — 109 p.

7. lUanxaitckoe MyHuuunanbHoe 60PO CTAaTUCTUKN. —

URL: http://www.stats-sh.gov.cn/
LllaHxaiickoe MeTPO: WHCTPYKLUMUS MO MPUMEHEHMID. —
URL: https://bestlj.ru/90529-SHankhajjskoe-metro-

instrukcija-po-primeneniju.html

B. M. Camyiinos, liso Ljyn, T. A. Kapaanonsyesa | CoBpemeHHoe cOCTOsIHME U pa3BUTHE MeTpononuTeHa r. LllaHxas
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O nudposom odecneyeHuM KOMILIEKCHOTO
NPOEKTHPOBAHMS JTJOTHCTHYECKOT0 00bEKTA

Regarding digital facilitation
of integrated design of a logistic object

AHHOTauuA

B pabote faHo hyHKLMOHANLHOE OMUCAHME MPOrpaMMbl
onst IBM, KoTopas no3BosiAET B aBTOMATU3MPOBAHHOM
peXnuMme NPOBOAMUTL PACYEThl MO IKOHOMUYECKOMY
060CHOBAHMIO M TEXHUKO-TEXHOJIOTUYECKOMY MPOEKTU-
POBAHUIO PA3fNYHbIX TUMOB JIOTUCTUYECKUX 0OBEKTOB.
MporpaMmHoe obecneyeHne HaNMMCaHO C MOMOLLbLIO CUH-
Takcuca asbika CH. MpueeseHbl CKPUHLWIOTH paboynx
OKOH. OnucaHbl npouesypbl paboTbl C NPOrpaMmMHbIM
obecneyeHunem.
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Abstract

The paper presents a functional description of ECM
software program which allows to make computer-
aided estimates on economic feasibility and
technological design of different logistic objects.

The C# language syntax was used to write the software.
Screenshots of working windows are given. The
procedure of work with the software is described.

Key words: digital facilitation, logistic object,
integrated design
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Temnbl 1 yCNOBWS COBPEMEHHOMO NOTUCTUYECKOro 06-
CNYXXMBAHMS TPY30B B NPOLIECCE UX TPAHCMOPTUPOBKU KO-
HEYHbIM NOTPEBUTENAM HANPSAMYHO TPEBYIOT OT TPaHCNopPT-
HOI HayKu METOAMYECKUX PELLEHMIA MO «LMcPOBOMY» NpPO-
eKTUPOBAHUIO NOrMCTUHECKINX 06BEKTOB KaK KNHO4EBbIX 3Jie-
MEHTOB CUCTEMbI JOCTaBKN.

JNoructuyeckumu o6bektamu (J10) saBnstoTca 06bEK-
Tbl TEPMUHANBHON MHDPACTPYKTYPLI, KOTOPbIE BbINOMHA-
t0T Pasfin4HbIe NOTUCTUYECKNE YCNYTI MOTPY3KU, BbIrpy3-
K, XpaHeHus u pacnpegeneHus rpy3os [1].

Llenb pa6oTbl — 0XapakTepu3oBatb NporpaMmy no Kom-
MNEeKCHOMY TEXHUKO-TEXHONOrM4ecKoMy NpOeKTUpOBa-
HUIO U 3KOHOMWUYECKOMY 060CHOBAHUIO BAPWMAHTOB pa3Bu-
TUs (CTPOUTENLCTBA, PEKOHCTPYKLUMM, MOAepHN3auun) J10.

Heo6x04MMoCTb L poBu3aLnm TpaHCNopTHO-Noru-
CTUYECKOI 0TPACIIM — 3TO BOMPOC KOHKYPEHTOCNOCO6HO-
CTU KOMNAHWIA, ONEPUPYIOLLMX HA PbIHKE, KOTOPbIE 3aUH-
TEepecoBaHb! B YBENIMYEHUN 00LEMOB [BMXKEHWUS TOBAPOB,
pasBUTUM HECbIPLEBOIO 3KCMOPTa U POCTE JOXO00B TO-
BaponpomssoauTenen. 06meH WHoOpMaunen cerogHs —
3TO KPUTUYECKNIA (DAKTOP yCrexa B ynpaBneHun Lienoyka-
MM MOCTaBoK [2, 3].

Ecrnv roBopuTh 0 TEOPETUYECKON aKTYarbHOCTU, TO B Ha-
YYHOU NUTepaType UCCNeayeTcs MHOXECTBO BOMPOCOB M0
thopmmposanuto J10, HO pa3pO3HEHHO: pacyeT NNoWanen,
(puHaHCOBbIE M CMETHbIE 060CHOBAHUSA 11 4. (COrNacHo pa-
6o0Tam [4-9]), 63 B3aUMOCBS3U C YACTO TEXHUHECKUMU pe-
LIeHsIMK N0 NoA60PY CKNALCKOro W NOAbEMHO-TPAHCNOPT-
HOro 060pY0BAHMS, TUMNA BArOHA, TEXHU4ECKUX YCTPOICTB
U Ip., B KOMNNEKCE C PACYETOM CMETHO-(PMHAHCOBLIX MO-
Kasaresnen, Knto4eBbix nokasarenei addekrusHoctn (KPI)
1 3KcnyaTaunoHHbIx pacxogos J10 [10]. Beilwen3noxet-
HOE ONpefenno akTyanbHOCTb aBTOMATU3aLNKU PACYETOB
1 NPOBELieHNs NPOEKTUPOBAHUSA U 060CHOBAHUA BAPUAHTOB
J10 B KOMNIEKCE BCEX YKAa3aHHbIX BONPOCOB.

Kpome TOro, akTyansHOCTb BOMpOCa CBA3aHa ¢ co3/a-
HUEM efJMHON UH(OPMALMOHHON CPeLbl MPOEKTUPOBAHUA
06bEKTOB TEPMUHAIILHON CETW NPK peannsauuu npuopu-
TeToB pa3suTus uHHoBauuii B 0AQ «PXK[». 310 noBbicUT
KOMMNEKCHOCTb NPELO0CTABNAEMbIX KNUEHTAM TpaHcnop-
THO-NOrMCTUYECKUX NPOAYKTOB B LMppoBoM IT-chopmare,
a TaKxxe 06eCneynT MHTErpaumio B3auMoeCTBYHOLWMX UH-
(hopMaLMOHHBIX CUCTEM YHACTHUKOB NPOLIECca JOCTaBKY.

CeroaHs IT-npoekTOM MOTYT CTaTb Takne hN3N4ECcKne
06bEKTbI, KAK CKNafpl, rpy30Bble TEPMUHASIbI, 3NIEMEHTbI
rpy30Boro xo3siictea 1 apyrve J10, paboTaroLyme Ha ceTun
XKEJIe3HbIX J0pPOr, KOTOPbIE UHTErPUPYIOTCA NOCPELCTBOM
IT-TexHONOrUM B apXUTEKTYPY aBTOMATU3UPOBAHHBIX CU-
CTeM YNpasneHus 1 06ecreynBaroT TemMm cambiM LUGPOBU-
3auunio 6U3HeC-NpoLLecCcoB B LIEIOM 1 MaTepuanbHbIX 00b-
€KTOB B 4aCTHOCTW.

O6bEKTMBHO TPEBYIOTCA Takue NPorpamMmmsl, ¢ NOMO-
LLbHO KOTOPbIX MOXHO BCECTOPOHHE 3anpOeKTUPOBaTh («noj,
KM0Y>» 1 Ans KOHKpeTHOro 6usHeca) J10 kak undpoBoil 06b-
eKT («yMHbIA>» TepmuHan). J10 paboTaloT CerofHs B Lenn

Opranu3sauua npou3sojacTea (TpaHcnopr)

NocTaBok 4-PL, 4T0 NOBbILWAET aKTyallbHOCTb NPOBEAEHNS
BCECTOPOHHEN OLIEHKN paboThl, TEKYLLLEr0 COCTOAHUSA 1 YC-
NOBWIA 3KCNAYyaTaLnn OTAENbHbIX 3n1eMeHTOB 1 J10 B Lienom
ONs KNUeHTa-3aKa34qnka TepMUHANIbHO-NOMUCTUHECKIUX YC-
nyr. [Ing 3T0ro B HacTosLein paboTe 6bia npeanpuHaTa
NonbITKA cO3MaThb Takoe LUMPOBOe 06ecrneyeHmne no npo-
eKTUPOBaHMI0, 4T06bI NPOEKT J10 6biN NOAHOLEHHbIM IT-
NPOEKTOM 17 peanbHOro 6usHeca.

Lindhposas TpaHcchopmauma Lenein NoCTaBoK, TEMMbI
1 YCII0BUSA BbIMOJTHEHNA NOTUCTUHECKOr0 06CYXXMBAHMSA
rPY30B B NPOLLECCE UX TPAHCMOPTUPOBKU KOHEYHbIM NOTPE-
6utenam Tpe6ytoT 0T OYHKLMOHANA NPOrPaMmMHOro obecne-
YeHUs LIeNIoro Kommnekca IT-peLleHnil, Takux Kak:

1) NOACYET IKOHOMUYECKMX NoKasaTesielt, BKo4as
CMETHO-(PUHAHCOBBIN NnaH passutus J10;

2) NOACHET TEXHMKO-TEXHONOrNYeCKMX nokasarenei j10
C BbIGOPOM Hauny4LLero BapuaHTa MexaHusalmm 1 aBToMa-
TW3aLUMmM BHYTPUCKNAACKNX paboT;

3) BapnatuBHbIN BbIGOP TEXHOMOTUA NOTPY3KM U Bbl-
rPY3KM Ans Kaxporo yqactka J10.

HoBU3Ha npefiaraemoro B paboTe NPorpaMmmHoro obe-
CMeyeHus 3aKITH4AETCA B KOMMIIEKCHOCTM NPOEKTUPOBAHUS
10 no akoHoMMyecKM nokasatensam npoekta (J10 paccmo-
TPEH KaK NOACUCTEMA CKNAAUPOBAHNA) U TEXHUKO-TEXHO-
nornyeckum nokasatensm (J10 paccMoTpeH Kak nepeso-
304Has nogcucrema) [9].

Mporpamma no3BonseT BbIBPaTh HAMMYYLLINIA BapUAHT
MexaHu3aumu (Co4eTaHue BapuaHToB) paboT C KOHTeliHe-
pamu 1 ONpejenuThb K4eBble Nokasarenn 3pQeKTUBHO-
ctn J10 (c yyeToM nepepadoTaHHbIX KOHTERHEPOB U HOMEH-
KNaTypHbIX efMHUL, TOBAPOB).

Mporpamma ans 3BM umeet Tpu Mmogyns:

©® nepBbIi U BTOPOU — N0 NMOACYETY NoKasartenen

no cucteme KPI (gsyms cnoco6amu);

® TpeTMit — no BbIGOPY 060PYLOBAHMS U PacyeTy Ba-

pUAHTOB rpy3onepepaboTky (npu 3ToM hopmMupy-
eTCH pesynbTar pacyera ¢ BU3yanusawmen).

PaccMoTpuM OCHOBHbIE paboyue npoLesypsl Nonb30-
BaHWs NpOrpamMmmoil.

CHayana nonb30Batento npefnaraeTcs Boibpatb TUN
MOrpy304HO-Pasrpy304HOro MexaHusma (puc. 1).

_—

= PacueT cTOMMOCTIA KOHTERHEPO-ONepaLMH

Crpenoeod xpan
Koznceon kpaw
ABTONYTPYINN

Jaaams napameTs

PesynbTar:

Moacest KPI Moacwer KPL2

Puc. 1. $opma ssibopa muna 2py308020 060pydosaHus

0./. Mokposckas | 0 uncpoBom ob6ecneyeHMU KOMNIEKCHOTO NPOEKTUPOBAHUA IOrMCTUYECKOTO 06 beKTa

N
~



0. 4. Mokposckas | 0 undposom obecnedeHNN KOMNIEKCHOr0 NPOEKTUPOBAHMUSA NOFUCTUYECKOrO 06beKTa

N
(0]

Opranu3auums npon3BoacTBa (TpaHcnopT)

Crommocts MPM, py6: 1500000
Hopea rofossix SMOpTHSBLIAOHHLE OTMCNerA no MPM =
Cramxa na copepxarme MPM: 0.0s
Crasxa Hanora Ha MMyWeCcTBo: 0.022
HCno KOHTERHEDOS, NeparpY s B CyTIOH: 50

Omesa /0 mym ana BArOHOB C KOH P, M 30
CroumocTs 1 nororeiore MeTpa mymi. pyé:

Hopea roa0sso BMOpTHIALMOHHB OTYMCHEHIA N0 X/ MyT:

Craexa Ha conepxarsie X./a. mym: 0.015

CroumocTs 1 noros0ro MeTpa NoaKpanossod myTed, pyt:

Witpeara KOHTEAHEPHOR NNOWAA, M 12
C 1x8. meTpa Py 500
Hopea roosso: Ha 0032
MowrocTs anex tponpusosos MPM, kBr: 20
Cpenriee Bpema wmna neperpyski 1 KoHTeAHEPa, Mty 5
CrommocTs 1 kBruaca, py6: 2
Lrwesa vacTi nnowamm 1a 1 KonTednep, M: 15
Cpenree wiCNo Y2C0B OCBSWEHNA CKN2AA: 13
C: 1 #Bu - vaca oce INEKTPOIMEPrIN, DyE: 1
3/n mawsrmeTa MPM: 20000 3/n cTpencnowmKa 15000
HIACR0 CTPONONBULAOB: 2
MMpoRoMEMTENLHOC TS CMBHLI, 4. 8
Cpeoree spemn 3anaAToCTH Spvrast Ha neperpyaxy 1 KonTedHepa: 10
Mocwmats pesymsTat

Puc. 2. ®opma 8800a UCXOOHbIX OGHHbIX

- oW

L4 Moacuet Ko3GHULIAEHTE KOMNNEKCHOTO KNWEHTCKOTO CepBMCa

Konmecrse, en 1200 1es

KomumecTso ea. npomyLe. 2245 2120

Cymmaa 3a200 B 20 4330879 4122351

Mocwsrars KPI Pesynetart: 2,82

Puc. 3. ®opma pacdema u 8b10a4U pe3ynsmama
no nokazamenam KPI nepgozo modyns

L= Moacuet KoaPHUUMENTa CEPBMCa N NPHEMY TOBapa

Samanens na AL PRI B

Konmecrsa, ea: ]
KanwsecTso nocTasos

HonsracTes smennos

Fanmectso en MpoQyYLIe B NOCTamKE

Cyvma nocTascn

Mocwmans KPI Peaynstar:

Puc. 4. ®opma pacsema u 8bI0ayu pe3ynsmama
no nokazamensm KPI smopo2o modyns

C NOMOLLBI0 NpOrpaMmbl MOXHO paccynTatb CTOMMOCTb
KOHTE/Hepo-onepaummn no pasHsiM BapuaHTam MexaHusa-
1M NOrpy304HO-pasrpy304HbiX paboT v UX COYETaHUAM:
C aBTOMOrpy34MKOM, CTPENOBbLIM WUIIN KO3MOBLIM KPAHOM
U PUHCTaKePoOM. 3TO MOJNIE3HO KIMEHTY-3aKa34mKy npu
NPUHATAM pelueHmns o Bbibope J10 1 OueHKe afeKBaTHO-
CTW LieHbl TEPMUHATNBHO-CKNAACKuUX ycnyr. U npexne Bce-
ro nonesHo Bnagensuy unm oneparopy J10, koTopbIin Aon-
XKEH NMPUHUMATbL 3KOHOMUYECKM LienecoobpasHble 1 TeXHU-
4eCKi 060CHOBAHHbIE PeLLeHNs No ocHaleHmto J10 u no-
Ny4nTb OTBETHI HA BONPOChI: «byaeT nn 06ecneyeHa BbICo-
Kas Npou3BOAMTENBHOCTL FPY30BOM TEXHUKN?», «Lleneco-
06pa3HO N 3aMEeHNTD / COKPATUTh / YBENTUYUTL KONMYECTBO
TexHukM Ha JT0?», «Kak 6bIcTPO 6yaeT 06CNYXeH KINEHT
Ha J10?», «Kakoi BapnaHT KOMMNOHOBKM rpy30BOro (HpoHTa
[aCT MUHUMaNbHbIE 3KCNyaTaLUOHHble PACX0AbI?», «Ka-
KOW BMJ, NOTPY304HO-PA3rPY304HbIX MALLIUH 3KOHOMUYECKM
Lienecoobpasen?» u ap.

Pa6oTas ¢ nporpamMmmMoii, NoNib30BaTeslb BHOCUT UCX0[-
Hble [JaHHbIe B NPeAn0oXeHHbIe hopMbl (puc. 2).

Mocne 3Toro nporpamma no3TanHo BbINOMHAET KXbIA
pacHeTHbIA MOLYMb W B UTOTE BbIJAET NOMb30BATENH) PeLLe-
HUE 0 LieNeco06pasHOCTY KaXaoro BapuanTa, hopMupyer
OT4eTHble TabNuLbl C Pe3ynsTaTamMn pacyera u Bhbirpyxa-
€T MONy4eHHbIe 3Ha4eHs B BUAE rPadpuKoB 1 amarpamm.

PaccmoTpum, Kak paboTaroT MOLynu Nporpammbi.

MepBblit MOAYNb NPOrpaMmbl paboTaeT CneayoLum
06pa3oMm. 1o MCXOLHBIM JaHHbLIM, BHECEHHbLIM MOJIb30Ba-
Tesnem, NporpamMma BbINOMHAET PACYET U BbIFPY3KY NOKa-
3arteneit KPI no nepsoMy BapuaHTy (Ctpateru4eckume no-
kasarenu). lNepsblit BAPMAHT NpegnonaraeT pacyeT Benu-
YUHBI KO3 MLMEHTA KOMNIIEKCHOTO KIIMEHTCKOrO CepBu-
Ca no 3aka3am (3asBkam), koTopble BbInoaHWA J10 B 3agaH-
HbIil NepUOL BPEMEHN.

Bropoi mogynbL nporpammbl peanu3yeT pacyer U Bbl-
rpysky nokasareneit KPl no BTopomy BapuaHty (Taktuye-
CKMe nokasarenu). B Hem onpefienseTcs, B 4aCTHOCTH, Be-
NNYUHA KO3 MLMEHTA KOMINMIEKCHOTO KITMEHTCKOrO cep-
BMCA N0 NPUEMKe rpy30B M0 apTUKyNnam 1 NocTaBKu OT eau-
HUYHbIX KNUEHTOB. BTOPOM BapuaHT sBnsetcs 6onee fera-
NN3MPOBAHHBIM, MOCKOJbKY Y4UThIBAET HOMEHKNATYPY ap-
TUKYII0B, @ HE TOMbKO 06LLee Y1Cno 06paboTaHHbIX 3aKa3oB
(3asBOK), KaK B MepBOM Cny4ae.

MNapannenbHo POPMUPYETCS U BbITPYXKAETCA popma Ta-
6nuy ¢ pesynsratamu pacyeta. MoxxHo TaKxxe NoCcTponUTb
rpacyuyeckune 3aBMCMMOCTM N0 BbIGOPY COYETAHWUA CpaB-
HUBAEMbIX NOKa3aTeneil.

BapnaHnTbl BbIja4mM pesynbsrata no pacyeTy nokasare-
nent KPI no ABym BapuaHtam nokasaHbl Ha puc. 3 v 4, co-
OTBETCTBEHHO, N0 NEPBOMY MOZYIIIO U N0 BTOPOMY MOZYMH.

TpeTuit Moaynb nporpammbl — 370 MOYMNb NPOEKTU-
posanus J10. Ecnm nepeble ABa MOAYNS MOMYT NPUMEHATb-
4 Kak Bnagensuem/onepatopom J10, Tak n KNMEHTOM, TO
TPETWit MOAYNb NPefHa3Ha4eH UCKNOYUTENBHO ANs ONTu-
MmM3aumn 6U3HEeC-NPOLECCOB U TexHonorum pa6otsl J10,



T.€. Ans Bnagenbua/oneparopa J10. Mpu 3T0M Nporpam-
Ma MOXXET ObITb NONe3Ha B 3TOM cny4ae apeHgaropy J10
UMK ero y4acTka (Morpy304Horo y4acTka, CKnaackon 30-
Hbl) M60 BNaAenbLy Nyt HEOOLLEro NonbL30BaHUs, Npu-
MblkatoLero K J10.

Puc. 5 unnioctpupyet o6Limnii Buj nHTepderica Tpe-
TbEro Mogyns.

Tak, B TpeTbeM MOZYNe MOXHO BblGpaTh Hauny4LUNiA
N0 TEXHNKO-3KOHOMWYECKMM MoKa3aTensam Tun 060pynosa-
HUS, @ TAKXXe BECOBOE X03ANCTBO, Tapy U BapuaHT UHop-
MaLMOHHOro 06ecneYeHmns nNpoLEeccoB (BUA BHYTPUCKAL-
ckoit ACY). Takum 06pa3om, BbINOMHSAETCA NONHOE NpoeK-
TMpoBaHue J10 ¢ ncnonb3oBaHneM NPoueayp v anroput-
MOB, NOAPO6HO ONuUCcaHHbIX B padoTe [11].

Ha npumepe CKPUHLLOTOB pabo4ux OKOH TPETLEro Mo-
Jyns NporpaMmbl pacCMOTPUM NPOBEAEHUE TEXHUKO-3KO-
HOMWYecKoro npoekTmposaHus J10 no 6510kam, KOTOpbIe
npeAcTaBlieHbl Ha puc. 5. HxHWii 6nok «Jleructnqeckui
06bexT» npefnonaraeT pacyeT Niowagmu cknaga MeToLom
JONYCTUMBIX AaBNEHUA U PACYET HALEXHOCTU NoKasaTenen
ero pabotbl. ITO NOKa3aHo Ha puc. 6.

[Mocne HaXxartna Ha KHOMKY «[oAcyeT» Nonb30Batenb
NnoJy4aeT 3Ha4eHme NNoLAAmM cKnaga n KoadduumeHTa Ha-
LEXHOCTM ero padoTsbl COrNacHO BHECEHHBIM B NPEANOXeEH-
HYH0 POPMY UCXOAHbLIM JAHHbIM.

[lanee B 3TOM MOJLy/ne MOXHO NPOBECTU BbIGOP NOrpy-
304HO-Pa3rpy304HOro MexaHuama. Ha puc. 5 atot 6110k pac-
yeta HasBaH «/[IPM» 1 NoKa3aH Criesa BBEpXY.

B oTnmyme 0T 3afa4u, peLuaemoil B 651oke «Jloructunye-
CKWi1 06beKT», B 3TOM 6/10Ke 331a4a BbI6opa paLmoHans-
HOr0 rpy30B0Oro 060pYA0BaHUSA YCITIOXHABTCA BO3MOXHO-
CTbl0 aHaNK3a anbTePHATUB N0 BbIGPAHHBLIM KPUTEPUSAM
(MpOU3BOANTENLHOCTB, SKCMIyaTaLMOHHbIE PACX0Lbl U Ap.).

lMyTem no6aBneHNs HOBbIX BAPMAHTOB K PacHeTy nosb-
30BaTeslb NONY4AET KOMIM/IEKCHOE PeLUeHMe HA OCHOBE CpaB-
HEHWA NMONYYEHHbIX PE3YNbTATOB U aHaNM3a UX no yKkasaH-
HbIM KpUTEPUSAM.

Cneaytowwm 610KOM M 04EPEHON PeLIaeMoil 3aaayeil
ABNAETCS BbIGOP PALMOHABHOMO TMNA BaroHa. Ha puc. 5 ato
610K «Baren». VlcxonHas (oopma no BBOAY AaHHbIX B 6710-
Ke «BaroH» nokasaHa Ha puc. 7.

lMonb3oBaTenb BHOCUT UCXOHbIE JaHHbIE 06 aHanM3u-
pyeMbIX TUNAx BarOHOB B NPEANOXeHHY0 (hopmy. 3aTem
NPOMCXOUT CPaBHEHWE BAPUAHTOB — TUMOB BaroHOB, KO-
TOpble 33Jal0TCS NONb30BaTENIEM U MOTYT 6bITb A06aBIE-
HbI/COKpaLLeHbl. AHANNTUYECKOE CPABHEHME N0 BCEM 3Ha-
YMMbIM NapameTpam MOXHO NONY4UTb B TABNM4HON hop-
Me, HaXKaB Ha KHOMKY «Tabnuua» cnesa BHU3Y.

Kpome Toro, B Bife auarpamMm pesynsrarbl pacyera Mo-
ryT 6bITb BbITPYXeHbI B haiin MS Excel. 310 kHonka «[u-
arpammbl» Crpasa BHU3Y.

Cnegyrowwmit 610K B 3T0M Mogyne — «ACY» (puc. 5).
B 6noke «ACY» MOXHO BbibpaTh K BHeapeHuto Ha J10 aB-
TOMATU3UPOBAHHYIO CUCTEMY YNPABIIEHUS TEM WU UHbIM
TEXHOSIOrM4eCcKMM npoLeccom. Bbi6op anbTepHaTMBHOIO
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BapWaHTa OCYLLECTBNAETCA NYTEM CPABHEHMS CTOMMOCTM
3aKYNK1 NPOrpaMMHOro 06ecrneYeHuns n yCTaHOBKM 060pY-
[0BaHUs N0 MUHUMASbHBIM CYMMApHbLIM 3aTparam.

I nocneHui 610K B TPETbEM MOAYNe — 370 «YCTPOM-
cTBa» (puc. 5). [lporpamma no3sonseT f06aBuUThb K pacye-
TY HECKOJIbKO anbTepPHATUBHbLIX BUAO0B YCTPOWCTB 1 onpe-
JenuTb 3KOHOMUYECKYHO LieNecoo6pasHoCTb UCMNONb30Ba-
HUS KQK0r0, 4TO NOKa3aHo Ha puc. 8 Ha npumepe Bbl6O-
pa BECOBOI0 YCTPOIACTBA.

- oW

T

Buibop secosoro ycT-8a

Cpesries Bpema X053 MIHEBDOBND

CTommocTo BECCD W 10X YCTaHomH Y6

TpwBeaestn CTOMMOC TS MENEBO0BOTD N0,
poinoxy

Puc. 8. ®opma 8800a UCXOOHbIX OaHHBIX 014 pacdema
anbMepHamuBHoO20 8UAA BeC0B020 ycmpolicmsa

[ToM1MMO BECOBOr0 YCTPONCTBA, K pacyeTy MOryT 6bITb
L06aBMeHbI Takue TexHnyeckme cpeacTsa, kak ACKO MB u ap.
[lanbHenwnm HanpasneHMem COBEPLUEHCTBOBAHNSA NPO-
rPaMMHOI BEPCUM MOXKET CTaTb BK/OYEHME B OCHOBHOM an-
rOPUTM PACYeTHOrO MOZYNA M0 YHeTy 3KOOrM4ecKom co-

CTaB/AIOLLENA NPOEKT], B YaCTHOCTW, ONPeJereHne 3KoIo-
rMYECKON YCTONYMBOCTM W TEXHOCHEPHOM 6E30MacHOCTH
(hopmumpyemori CeT TEPMIUHANOB HA BCEM NPOTSKEHUU 10-
TMCTUHECKON Lienu, a TaKXXe BKI4EHIE B COCTaB 3KCNIlya-
TauMOHHbIxX 3aTpar J10 «3eneHoro» acnekTa (nnara 3a 3arpsis-
HeHNe OKpyXaroLLeit cpefpl) (cornacHo paéortam [11-15]).

lpennoxeHHas uucposas Bepcus METOLMKN KOMIIIEKC-
HOr0 pacyeTa nokasarenien 0CHOBHON fesTensHocT J10 mo-
KET UCNOMb30BATHCA NP BbINOMHEHUU OLIEHKM «KOMIMEKC-
HOCTU» JTIOTUCTUYECKOrO cepaica no KPI-nokasarensam u npu
TEXHWKO-9KOHOMUYECKOM 060CHOBAHUM BAPMAHTOB TEXHU-
4ecKoro ocHauwleHus J10, cornacHo MeTofLMKaM, U3NI0XeH-
HbIM B paboTax [6, 8, 10, 16], a Tak)xe Npu OLEHKe ycneLl-
HOCTM MyNbTUMOZANbHOI0 B3aumogeiictams B J10, cornac-
HO METOZMKaM, U3NT0XEHHbIM B paboTax [17-22].

OTAMYmaMu Nporpammbl ABASAKOTCH KOMMAEKCHOCTb,
MHOMO(YHKLNOHANIbHOCTb B PELUEHUM PA3NnYHbIX 3ajad
npoektupoBanua J10, npocToTa 1 yao6cTBO NPUMEHEHUS,
a TAKXXe peannsaLmns Bcex NpuHLMNos Ludposmusauum (non-
Has COrNacoBaHHOCTb, BU3HEC B PEXXUME OHNAliH, CepBUC-
HOE YnpasneHue) 1 roTOBHOCTb K HEMEANEHHOMY NuoT-
HOMY NPUMEHEHUIO.

Taknm 06pa3om, 6bIn KPATKO ONUCaH PAL NONYYEHHbIX
pe3ynsLTaTtoB Mo NPOBEAEHNI0 KOMIEKCa aBTOMATU3NPO-
BaHHbIX pacyeToB nokasarteneii J10. Ha a3bike C# paspa-
60TaHO LUMdpoBoe obecneyeHne ¢ pabo4inmM Ha3BaHueM
«TeXHMKO-3KOHOMMWYECKOE NPOEKTUPOBAHNE NOTUCTNYE-
CKnx 06beKTOB». porpamma 3aperucTpupoBara B Pocna-
TEHTe, CBUAETENbLCTBO O rOCYAAPCTBEHHON PErucTpalnm
Ne 2018610575 o1 12.01.2018 r. ut
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PanyoHaJibHBINA CIOCO0 pa3MemeHus
TaAPHO-YNIAKOBOYHBIX I'Py30B
B AaBTOTPAHCIOPTHBIX CPEICTBAX

Efficient method of general cargo allocation
in motor transport vehicles

AHHoTauuA

Llenb nccnenoBaHus coctout B 060CHOBaHUM pa-
LMOHANLHOTO CNOCO6a YKIALKM UK pa3MeLeHus
TapHO-YNaKOBOYHbIX FPY30B Ha MOAAOH, B TOM YMCTIe

B @BTOTPAHCMOPTHbIX CPEACTBAX, B 3aBUCMMOCTH OT
pasnuyHbIx napamertpos. MccnegosaHue 6asupyercs Ha
aHanu3se n 06061eHNN CyLLECTBYIOLWNX METOA0B c6opa
UCXOAHOM MHdOopPMaLMK 1 ee 06paboTKM Npu BbiIGope
paLMOHaNbHOTO cnoco6a NepeBo3KM TapHO-yNaKoBoY-
HbIX TPy30B. [lpaKTU4YecKas 3HaYMMOCTb UCCIe[0BaAHNA
Npu peanns3aLnm ee pesynbTaTos 3aKio4aeTcs B BO3-
MOXHOCTU yBEANYeHNUA KO3DdULMEHTA UCMONb30BAHMUA
rpy30M0AbEMHOCTI aBTOTPAHCMOPTHBIX CPEACTB.

KnioueBble cnoBa: dBTOTPAHCNOPTHOE CPEeACTBO,
TapHO-yﬂaKOBOHHbII;I rpys, CTaHﬂapTHbll‘/ll noaaoH, 06b-
€MHasA MaccCa, ynakKoBKa, yKiafAKa rpy3oB, TPAHCNOPTHasA
Tapa, pa3melleHune rpysos.

D0I:10.20291/2311-164X-2019-3-32-36

Abstract

The research objective is in reasoning of the useful
technique of general cargo allocation on a pallet,
including trucking facilities, depending on different
parameters. The investigation is based on analysis and
generalization of the current methods of collection

of reference data and its processing in selection of
the useful technique of general cargo transportation.
Practical relevance of the investigation is in possibility
to increase the lifting capacity utilization rate of
motor transport vehicles.

Key words: motor transport vehicle, general cargo,
standard pallet, volume weight, packaging, stowage,
cargo container, cargo allocation.
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Ha paumoHanbHoe 1cnonb3osaHmne
rPY30M0LbEMHOCTM aBTOTPAHCMOPTHbIX
CPELCTB BMMAIOT TaKMe napameTpbl, Kak
06bemMHas macca rpysa, CooTBeTCTBUE
KOHCTPYKLMU Ky30Ba aBTOTPAHCNOpTa
XapakTepy nepeso3nUMbIX rpy3oB, xa-
pakTep TPAHCMOPTHO Tapbl 1 YNakoB-
KM rpy30B, YCNOBUS NOTPY3KN U pa3me-
LLeHns rpy3oB [1-16]. borbLioe 3Hade-
HIe MIMEET CNOCo6 pasMeLLLEHNs TapHO-
YNaKOBOYHbIX FPY30B B aBTOTPAHCMOPT-
HbIX CPEACTBAX, TaK KaK rpy30noLbem-
HOCTb MOCNESHUX 4aCTO UCMONb3YETCS
nuwe Ha 50-60 %.

icTopnyeckn napameTpbl TapHO-
YMaKoBOYHbIX FPY30B, Tapbl U BHY-
TPEHHUE pa3Mepbl aBTOTPaHCNOPT-
HbIX CPEZCTB He KpaTHbI Mexay co60i,
B CBA3M C 3TUM HE06X04MMO CPaBHUTb
pasNuUYHbIe BApUAHTbI, @ TAKXe paspa-
60TaTh anropuTM BbIGOPA PALMOHASb-
HOWM TPAHCMOPTHOI Tapbl. Takum 06-
pasom, Lenb JaHHOK paboTbl COCTONT
B 060CHOBaHUM KO3(hduLneHTa nc-
Nnosib30BaHUs rpy30Mn0LbLeMHOCTM aB-
TOTPAHCNOPTHOrO CPELCTBA B 3aBUCU-
MOCTM OT pasHbIX NapameTpos.

B COOTBETCTBMU C peKOMeHaLms-
mMu MexayHapoaHoW opraHusawmm no
Bonpocam cTaHaapTusaun IS0, pelue-
Huem EBponeiickon efepauun yna-
KOBKW, MeXlyHapOJHOro XenesHo-
LOPOXHOr0 COK3a U ApYrux opraHu-
3aunit, B Ka4ecTBe MOAYNA yHU(UKa-
LKW Tapbl NPUHSAT NOAAOH pa3Mepom
800x1200 mm. Ha ocHOBaHWU yHm-
(h1LMPOBAHHOrO pALa MOXHO COCTa-
BuTb 11480 coyeTaHuin AnnHbI W LLNPK-
Hbl TPAHCMOPTHOW Tapbl NPAMOYrOflb-
HOro cevenud [2, 5-6]. 13 Bcex BO3-
MOXHbIX BapMaHTOB COYETaHWUi Anu-
Hbl U LUMPUHBLI TONBKO 32 COoYeTaHus
NO3BONIAIOT UCNOMb30BAThL MIOLWazb
nogaoHa Ha 100 %.

Ha cerogHalWHUA [eHb U3BECT-
HO MHOXXECTBO Pa3fiN4HbIX CNoCco60B
YKNaJKN TapHO-YNakoBOYHbIX PY30B
B TPAHCMOPTHYIO Tapy, HO Hanbonee Ya-
CTO 1cnonb3yetcs He 6onee 15. B aax-
HOM MCCNeS0BaHWN PaccMaTpuUBaiT-
€Sl CYLLECTBYIOLLIME CNOCOOLI pacyeTa
YKNagKu rpy3oBs Ha nogaoH [11-12]:

1. [InuHHas cTopoHa rpysa ykna-
[bIBAETCA BLOJb ANWHbI CTAHOAPTHO-
ro nofaoHa, A0KNAAKN NPU 3TOM HET:

=)

roe a, b, c — napameTpbl TPAHCMOPTHO-
ro nakerta, COOTBETCTBEHHO A/NHA, LLIN-
puHa u BbicoTa (puc. 1); o, B, d — na-
pameTpbl YHU(MLMPOBAHHO Tapbl, CO-
OTBETCTBEHHO [I1HA, LUNPUHA 1 BbICO-
Ta; g(...) — 0603Ha4eHMe Lienoit 4actu
4ncna, KOTOPOE NoMy4aeTcs B Pesynb-
Tare BbINONHEHNA LeNCTBUIA B CKOOKaX
(OKpyrrneHue B MeHbLUYIO CTOPOHY [10
LLenoro 4ucna).

b, Mm

Puc. 1. llapamempesi
mpaHcnopmHozo0 nakema

2. KopoTkas CTopoHa TapHO-yna-
KOBOYHOIO rpy3a yKafblBaeTcs BAOMb
QJINHbI CTaHLAPTHOrO NoAnoHa, ao-
KNafgKu HeT:

a b c
neelg <o) ol5) @
3. [IN1HHas CTOpOHa TapHO-ynako-
BOYHOr0 rpy3a yKnaablBaeTcs BAOMb

ANVHbBI CTaHAAPTHOMO NOJ/I0HA, a Bbl-
C0Ta — BJOMb 80 LIMPUHBI:

a b c
R=cl £ el 21gl 21
(2R o
4. [InHHas CTOpOHA TapHO-ynako-
BOYHOr0 rpy3a yKnaablBaeTcs BAOMb

LIMPUHBI CTAHAAPTHOTO NOJI0HA,  Bbl-
€0Ta — BJOSb €ro ANUHbI:

() o

Opranu3sauua npou3sojacTea (TpaHcnopr)

[llanee Heo6x0aMMO ONpenenuTh
j-cnoco6 yknagku rpy3oB Ha CTaH-
[APTHbIA NOAA0H, NPKU KOTOPOM 06e-
CMeYnBALTCA MAKCUMANbHOE KOnnye-
CTBO rpy3a:

R, = max {R;}. (5)

061wyt0 Maccy TPaHCMOPTHOrO na-

KeTa MOXHO OMpefienuTb no Creayto-
Len popmyrne:

Gszc'g"'gnoA’ (6)

r4e g — Macca TapHO-ynakoBO4YHOro
rpy3a, Kr (B paboTe rpy3 He3asucumo o1
pa3MepoB Tapbl BO BCEX Cly4asx uMe-
€T 0JJHY Maccy, 3T0 MOXHO 06bACHUTD
00bEMHOI MacCOR rpy30B); Gnop —
macca CTaHLapTHOro NOAACHA, Kr.

KoadhdpuuuneHT 3anonHenus nog-
[OHa rpy3amu onpeaenseTcs no cne-
Jyrowein hopmyne:

_RMC~0L~B~8
ab-c

f (7)

B 1abn. 1 npeacrasneHsl OCHOB-
Hble XapaKTepuCTUKN YKNaaKn rpy-
32 Ha CTaHapTHbIA NOLAOH (crnocob
yKnagku, obluas macca nakera, Ko-
3 hurumeHT 3anonHeHus). O4eBnUaHO,
YTO TApPHO-YNaKOBOYHbIA Tpy3, yKna-
[blBAEMbIil HAa CTAHAAPTHbIA NOLAOH
pazmepom 1200x800 mm, 3aHUMa-
€T B cpefiHeM He meHee 80 % nowla-
AW, 0[HAKO Ha NMOAJO0H C napaMeTpamm
1200x1000 MM yKnaabiBaetcs 60nbLUe
PY30BbIX EANHNL,.

Pa3meLyenune
TPAHCNOPTHLIX NAKETOB
B aBTOTPAHCNOPTHbIX
cpeacTeax

OpHMM 13 YCNOBWIA, ONpeaensto-
WX napameTpbl TPAHCMOPTHbIX Na-
KETOB, SIBNISETCH B3aMMOYBSI3aHHOCTb
CO CTaHAapTaMu Ha Tapy u obecne-
YeHMe paunoHanbLHOro pasmedie-
HUS B aBTOTPAHCMOPTHOM CPEJACTBe.
[TapameTpbl NOAA0HOB pa3mepa-
mu 12001000 mm 1 1200800 mm
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Opranu3auums npou3sofcTea (TpaHcnopr)

1 BHYTPEHHWE pas3Mmepbl Ky30Ba aB-
TOTPAHCMOPTHOIO CPEACTBA He KpaT-
Hbl MEX[y COO0M U He UMetT 06LLe-
ro mogyns. B Ky3oB aBToTpaHcnopra
TPAHCNOPTHbIE NAKETbI PA3MeLLAoTCA
B OfIMH APYC ABYMS psAamm no wupm-
He (puc. 2).

NaBTO |: {LBBTO } { aBTOo }:| nﬂp, (8)
b+ a+i

rae Lagro — ANWUHA KY30Ba aBTOTPaH-
cnopTa, MM; B,gro — LUMPUHA Ky30Ba
ABTOTPAHCMOPTA, MM; A, — TEXHONOMN-
YECKMNil 3a30p MEXY TPAHCMOPTHLIMM
naKeTamm, MM; Mg, — KONIM4ECTBO ApY-
COB B Ky30B€ aBTOTPAHCNOPTA.

[Mpy nccnenoBaHnmM BNMSHWSA TpaHC-
MOPTHOW Tapbl Ha YCNOBUSA NepeBo-
30K IPy30B aBTOTPAHCMNOPTOM Oblfn
BbIMONHEHbI MHOMOYMCIIEHHbIE pacye-
Tbl B 0651aCTN 3(D(EKTUBHbBIX NEPEBO-
30K (Ta6n. 2).

[To paHHbIM Tabn. 2 BUJHO, 4TO
KONUYECTBO CTaHAAPTHbLIX NOALOHOB
B/INSAET Ha 06LLee KONMYeCTBO rpy30-
BbIX eUHULL.

B pamkax nccnefosanus 6bin pas-
paboTaH anropuT™ paunoHaIIbHOIO Bbl-
60pa TpaHCNOPTHOI Tapsl (puc. 3), Ko-
TOPbIA 6A3MPOBANICA HA OCHOBE NpU-
BeJeHHbIX Bbille hopmyn. AnNroputm
Npesnonaraer BbIMOSHEHNE Crefyto-
LLIX OCHOBHbIX [18/ACTBWIA:

©® BBOJ NapamMeTpPOoB rpy3a, TpaHe-

MOPTHOI Tapbl U aBTOTPAHC-
nopTa,;

® onpefeneHue Haubonee paum-

OHaNbHON YKNaLKN rpy30BbIX
eLlMHWUL, HA NOLJ0H;

® OLEHKa BapuaHToB pasmelLie-

HUA NOALOHOB C rPy30BbIMYU
eUHMLIAMU B KY30B TPaHCNOopT-
HOr0 CPeACTBa,;

® BbI6OP PALMOHANLHON TPaHC-

NOPTHON Tapbl.

OnucaHue 6510K-CXeMbl anropuT-
ma (puc. 3):

1 — Havano npouecca Bbi6opa agh-
(peKTUBHOrO BapuaHTa;

2 — BBOJ NapameTpoB Ana Kax-
JI0r0 /-ro BapnaHTa;

3-13 — BbIGOP Hanbonee pawmo-
HaNbHOW YKNAaKW rpy30BbIX efuHUL,
Ha NOAJOH;

Tabnuua 1

CpaBHeHMe BMECTUMOCTH NOAAOHOB C pa3/IMYHbIMKU NapameTpamu
(cbparmeHT TabnULbI)

MapameTpbi
rpysa

MapameTpbl NnoagfoHa
1200x1000 mm

MapameTpbl noaAoHa
1200x800 mm

m:! um
wr. wr.

1 133 1100 | 0,98 1,00

2 667 | 360 | 133 36 900 | 0,64 36 900 | 0,80

3 748 | 360 | 150 32 800 | 0,72 32 800 | 0,90

4 532 | 400 | 150 40 | 1000 | 0,71 40 | 1000 | 0,89

5 532 | 333 | 200 42 | 1050 | 0,83 32 800 | 0,79
a

[l B

Sitssstenncet
sEicssssscicc

Siicissices
ShEcsssRaces

16 x 820 = 13120 Mm

(=)

o

©

saases
A
A
A
A

13 x 1020 = 13260 mm

Puc. 2. PasmeujeHue mpaHcnopmHbIx NAKemMos 8 MpaHCNOPMHbIX CPeOCmsax:
a — pasmepom 1200x800 mm; 6 — pasmepom 1200x1000 mm

14 — onpepfenexue j-ro cnoco6a
yKNnafku rpy3os, npu Kotopom obe-
crne4ynBaeTca MakCMmManbHOe Konnye-
CTBO TPY30BbIX €AMHUL B TpAHCNOPT-
HOM NakeTe;

15 — onpejaeneHne Maccbl TpaHc-
NOPTHOTO NaKeTa;

16 — onpegeneHue KoadduuneH-
Ta 3anofiHeHNs 06bema TPAHCNOPTHO-
ro nakera rpysamu,;

17 — onpejdenexHne KonuyecTea
TPAHCNOPTHLIX NaKETOB B aBTOTPAH-
CNOPTHOM CpPEACTBE;

18 — npoBepka, 4TO BCE BapuaH-
Tbl CXEM NMPOCHUTAHBI;

19 — nepe6op BCEX BAPUAHTOB;

20 — BbI60Op HauboNee paumoHab-
HOr0 BapuaHTa;

21 — KoHeLl, npouecca.



Opranu3auus npou3BoacTBa (TpaHcnopT)

Tabnumua 2

CpaBHeHMe BMeCTUMOCTU TPAHCMOPTHbIX CPEACTB
C pasNIM4YHbIMU NApaMeTPaMn TPAHCMOPTHOW Tapbl (hparMeHT Tabnunubi)

Hapamerpbl "apaMBprI noaaoHa I'Iapameprl nogaoHa
rpysa 1200x1000 mm 1200x800 mm
Konuyectso O6was KonnyectBo 06was
€IUHUL, LWT. macca, T eNHUL, LWT. macca, T
1 600 500 133 13.44 =572 8580 16-36 = 576 8640
2 667 360 133 13-36 = 468 7020 16-36 = 576 8640
3 748 360 150 13.32 = 416 6240 16-32 =512 7680
4 532 400 150 13-40 = 520 7800 16-40 = 640 9600
5 532 333 200 13.42 = 546 8190 16-32 =512 7680
1
v Y
Bsop napametpos: o; B; §; _ .
2 ab;cL;g 1 P IrT1=1a>§{R,}
v v
a b c
3 R1:8(a].8(gj'8(gj, 15 Gszc'g"'gnon
L v
4 Ry = max 16 f= M
ab-c
v v
5 R,=¢ a € 2 € ¢ . 17 Ny =| € Loy +€ Buaro A
B o 5 b+ atr)| ™
7
na
HET v na
s R gl ? b c
3=¢€ a ‘€ g ‘€ E . 20 BbIBOA pe3ynbTaToB
10
19 j=ji+1 |9 R3 = max
HeT § :
1 R4=8£'82'8—
o o} B
13
na
12 Ry > max R, = max
HeT :

Puc. 3. Anzopumm 8bi6opa mpaHcnopmHol mapbl
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Opranu3auums npou3sofcTea (TpaHcnopr)

Ha 0CHOBE BbILLECKA3aHHOTO MOXHO CLienartb cnegy-
foLLNe BbIBODI:

1. OpraHm3aums 9 eKTUBHbIX NePeBO30K TPEOYET WH-
ANBUIYaNbHOr0 NOAX0Ma AN KaXA0ro rpy3a B 3aBMcUMO-
CTW OT NapameTpOB Tapbl U aBTOTPAHCMOPTHOIO CPeACTBa.

2. AHanu3 napameTpoB aBTOTPAHCMOPTHOrO CPeAcTBa,
Tapbl U 0TAENbHbIX TAPHO-YNAKOBOYHbIX IPYy30B N03BONAET
NpasuibHO Pa3paboTaTb TEXHOMNOMNIO NePEBO3KMU.

3. MeToauKa BbI60Opa paLmMoHanbHOM Tapbl 40CTaTO4HO
npocTa, pacyeTbl NO3BONAIOT BLICTPO paccMaTpuBaTh pas-
NNYHbIE BapWUaHThLI B 3aBUCUMOCTU OT NapameTpoB, BNNS-
IOLLNX HA YCNOBUS NMEPeBO3KN rPy30B.

4. Anroputm Bbl6Opa TPAHCMOPTHBIA Tapbl NO3BONUT
YBENUYUTL KO3(PMULMEHT NCMONb30BAHNUA TPY30M04bEM-
HOCTW UCXOAS U3 NapameTpoB rpy3a, pa3mepoB CTaHAapT-
HOr0 NOJA0HA 1 CamMOro aBTOTPAHCMOPTHOrO cpefcTaa. UT
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electronic devices simulation for transport industry

AHHOTauuA

Lenbto paboTel ABNSETCSA CO3[aHME IKCNEPUMEH-
TaNbHOrO BapuaHTa NPOrpaMMHOro obecneyeHus ans
ONTMMU3ALUN MOAENNPOBAHMUA PA3AUYHBIX INEKTPOTEX-
HUYECKUX U INEKTPOHHbIX YCTPOWCTB A4 TPAHCMOPTHOM
otpacau. [porpammHas cpepa, co3faHHas ¢ UCNob30-
BaHWEM MeToL0N0run hyHKLMOHaNbHOIO NPOEKTMPOBa-
Hua IDEFO, no3BondeT aBTomMaTnyeckn onTMMU3NPOBATH
npoLecc MOAEeNNPOBAHMUA B NaHE YNPOLEHUA NCXOL-
HOW CXeMbl U CTaHAAPTM3aLMMN NAapaMEeTPOB ee 3/IeMeH-
TOB, YTO CYLLECTBEHHO CHUXAET BPEMEHHble 3aTpaThbl Ha
NPOEKTUPOBAHME U KOHEYHYIO CTOMMOCTb NPOEKTa.

KnioueBble cnoBa: 3/1€KTPOHHbIE YCTPONCTBA AN
TPaHCMOPTHOI OTpaciu, MOAENMPOBaHUE, MPOrPaMMHOE
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Abstract

The work objective is to create software experimental
variant for optimization of simulation of various
electric and electronic devices for transport industry.
The software environment, created with the use of
INDEFO functional designing methodology, allows to
optimize the simulation process through simplification
of the initial scheme and standardization of
parameters of its elements, which significantly reduces
temporary expenses for designing and project final
costs.

Key words: electronic devices for transport industry,
simulation, software, optimization.
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Opranu3auums npon3BoacTBa (TpaHcnopT)

BaXKHbIMWU 0COGEHHOCTAMMW TPAHCMOPTHOrO npoLecca
XXI Beka ABNATCA MaKCUMManbHO BO3MOXHAA 3KOHOMMUS
UCMONb3YEMbIX PECYPCOB, WHTENNEKTYann3auns, cTaH-
Japtusauums, onTUMn3auma 1 paumoHanusaunsa BCex ero
4acTeil, B TOM YUCIEe 1 3IEKTPOHHBIX CUCTEM YNpPaBNeHus.

B pamkax 0[HOI TOMbKO TPAHCMOPTHOW OTPacnu exe-
[HEBHO NOCPEACTBOM NPOrpamMm KOMMbIOTEPHOrO Mofe-
NNUPOBaHNA pa3pabaTbiBaeTCsd MHOXECTBO CaMblX pasnny-
HbIX 3IEKTPOHHBIX YCTPONCTB. OfHAKO CYLLECTBYIOLLME NPO-
rpaMmHble CPEACTBA, NPeA0CTaBnas 06LLMPHLIE BOSMOX-
HOCTW B 0611aCTU NPOEKTUPOBAHNA 1 aHANKU3a, KaK NpaBsu-
N0, He COAepP>KaT UHCTPYMEHTOB /151 aBTOMATU4ECKOMN CTaH-
JapTusauun 1 onTUMU3aunu NPOEKTUPYEMOro YCTPOINCTBA,
B CBSA31 C 4eM BO3HWKAET LieNblil pAf TPYAHOCTEN, HaYMHas
C BPEMEHHbIX 3aTPAT HA PYYHYH0 ONTUMU3ALMIO U 3aKaH4M-
Bas POCTOM KOHEYHOW CTOMMOCTM NPOEKTa.

Takum 06pa3om, NosBNSETCH He06X0ANMOCTb pa3paboT-
KW NpoTOTMNA NPOrPaMMHOr0 NPOAYKTa, CNOCOOHOM0 Bbl-
NOSIHUTbL ABTOMATUHECKUIA aHANMW3 M0SIb30BATENbCKOM 31eK-
TPUYECKON CXEMbI C LIeNbio NMOUCKA BOSMOXHOCTE 4ns ee
YNPOLLEHNA 1 NOCNeayoLLer Ux peanusaumn.

CoBpeMeHHbI NOAXOA K NPOrpaMMMPOBAHNIO OTHOCK-
TENIbHO CNOXHbIX NPOrpaMMHbIX PELLeHWIA npesnonaraet
C03JaHne (PYHKLMOHANLHOW MoZenu ByoyLiei CUCTEMbI,
BKMIOYAKOLLEN B CEOA YETKOE BbleNeHNe BCEX NOACUCTEM,
a TaKXXe NOrUYecKuUX, PYHKLMOHANBHBIX U UHTEPENCHbIX
CBA3e Mexay HUMU. B laHHOI paboTe CTPYKTypa CO3AaH-
HOr0 NpoAyKTa NoLpo6HO OMUChIBAETCA B METOAO0NOIMM
(pyHKLMOHANLHOTO NpoekTuposanus IDEFQ.

Ha puc. 1 npefcrasneH yposeHb A0, npefacTasnsio-
LLWiA B3MNAL HA CUCTEMY KaK HA COBOKYMHOCTb OCHOBHbIX
NOACUCTEM.

113 pucyHKa BUAHO, 4TO BXOAHLIMM JAHHLIMUW B CUCTEMY
ABNAETCA haiin ¢ pacLUUpeHnem .prg, KOTopblil COCTaBNS-

eTCS N0Mb30BATEIEM CAMOCTOATENBHO UKW FeHepUupyeTcs
nporpamMMHbIM 06eCneveHnem ansg aHanusa u Mogenupo-
BaHuMs paboTbl 3N1EKTPOHHBIX YCTPOMCTB [1, 2]. [Ing onuca-
HUS CXeMbl aBTOpamMu 6bI1 CO34aH CrneunanbHbIn A3bIK —
YNpOLLeHHas Bepcus A3blka onucanug SPICE [3, 4]. Takoe
OMnCaHne COAEPXXMT CMNUCOK 31IEMEHTOB NOJIb30BATENb-
CKOM CXeMbl, UCTOYHUKOB MUTAHWUS W CUTHANOB, a TaKXe,
€cnun 370 He06X0ANUMO, COeLUHMTENbBHBIX NPOBOA0B. [N
KXJO0ro 3/IEMeHTa UM UCTOYHUKA B CTPOrOM MOpsAKe
YKa3bIBAaeTCA TUM 3/1EMEHTA WM UCTOYHMKA (Hanpumep,
Resistor), nopsiAKOBLIA HOMEP, KOOPAMHATLI PacnoNoxXe-
HUSA, KOOPLMHATLI TEKCTOBOIO YKa3aTens, 3aKpenneHHoro
33 ONUCLIBAEMbIM 3/IEMEHTOM UMW UCTOYHUKOM, Napame-
Tpbl B eauHuuax Gl, opueHtaums B paboyem NpoCTpaHCTBE
(BEPTUKANBHO UK FOPU3OHTANIBHO) U Y3110BbIE 3HA4YEHUS,
0AHO3Ha4YHO OMNpefensrLLMe B3auMOCBA3M 31eMeHTa Uni
UCTOYHNKA B CXEME.

MoacucTtema craHjapTus3aumm Heobxoguma ans aHa-
Nnn3a NoNb30BaTENbCKOA CXEMbI C LIeSIbi0 BbIABNEHUSA Na-
paMeTpoB, He COOTBETCTBYOLLNX HOMUHANbHBIM 3HA4YEHU-
AIM U3 3NEKTPOTEXHUYECKMUX PAA0B. 10 yMON4aHUIO Nonb-
30BaTefibckas 6UONMOTEKA NpeacTaBneHa Haubonee pac-
npoctpaHeHHbiMu pagamn E12 n E24, ogHako npu Heo6xo-
OUMOCTM OHA MOXXET 6bITb JOMOJSTHEHA NPOYUMI pAaaMK,
BK/0YaA OpUrMHambHble N0Nb30BaTeNnbCKNe. bubnmoteka
HOMUWHANbHbIX PA0B PacnonaraeTcs B KOPHEBOM KaTasno-
re B nanke Rows.

lMocne 3asepLueHus npoLiecca aBTOMaTU4ECKOA CTaH-
[apTu3aumMm n oNTUMU3aLMI CXeMbl NONb30BATENb NOCPes-
CTBOM MOJACUCTEMbI 3KCMOPTUPOBAHUS AAHHBIX MOXET JKC-
NOpTUPOBAThL HOBYI, ONTUMU3MPOBAHHYIO CXEMY B Bufe
thaina B popmate .prg. IKCnopTUpyeMbIi hain copep-
XKUT MOJTHOE ONuUCaHne CXembl, HE06X04MMOe LN nocre-
LYIOLLEro MOLennpoBaHns.

Hanu4ue nonoaHAeMbIx 6a3 CTaHAAPTHBIX PAA0B

J [locTato4Hoe 6bICTPOAEACTBINE MOAYNA, KOPPEKTHasA paboTa,

YreHune nHdopmauun
0 CXeMe U3 BXOAHOrO Hanuuvne nononHsemoi
arina .prg \/\ 616nnoTeKu

CTaHAAPTHBIX PAAOB

MoacucTema cTanaapTu3annm
napameTpoB CXeMHbIX 3NIEMEHTOB

0? 2
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0°? 1
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0 N0Mb30BATENLCKON
cxeme

Monb3osatenbekas
9NeKTpUecKas cxema
B chopmare .prg

[aHHble
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CXEMbI
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MporpamMMHbIit NPOAYKT, CO3AAHHbIN HA 06LEKTHO-0PUEHTUPOBAHHOM S3bIKE
Bblcokoro ypoBHsi C# B cpege Microsoft Visual Studio

Puc. 1. OcHosHble nodcucmemsl peanu308aHHo20 NPO2PAMMHO20 NPOOYKMa
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0?

coefiHeHne aByX n 6onee
OfHOTMMHbIX 371EMEHTOB

CTaHaapTM3MPOBaHHbIE
¥ ONTUMU3NPOBAHHbIE
2 NlaHHble

[ 3

INeMEHT He NOJKIoYeH
K 06LLel CXeme
Unn 3aMKHYT

09 CamHa cebs 1

CTaH#apTM3MpPOBaHHbIE
[aHHble

0 N0Nb30BaTeNbCKON
cxeme

v 0 M0/1b30BaTENbCKON

cxeme
MapannenbHoe coeanHeHne
[BYX 11 60nee
OAHOTUMHBIX 31EMEHTOB
0°? 3

.
-

Puc. 2. llodcucmema onmumu3ayuu noJb308amesbCKOU cxemsl

OTpnensHomy, 60nee AeTanbHOMY PacCMOTPEHUIO NoJ-
NEXMT NPOLLECC ONTUMU3ALNU CXEMBbI, NPEACTABIEHHbIN
B Pa3BEpPHYTOM BUeE Ha puC. 2.

Kak BUAHO M3 PUCYHKA, HA 3Tane CO34aHUs NpoToTU-
na nNporpamMmMHbIA NPOAYKT CNOCOGEH BbISBNATL U peani-
30BbIBATb TPY TWUMNA ONTUMMN3ALMN CXEM:

1. 9neMeHT He NOAKIIYEH K 06LLEA cxeme uUnu 3am-
KHYT cam Ha ce6s. 04eBUAHO, 4TO NOJOOHAs CMTyauns Ha
NPaKTUKe BO3HUKAET KpaliHe PeJKo W SBNAETCS CNeacTBU-
€M HEeBHUMATENIbHOCTU MOJSIb30BATENS, OHA 3aCNyXUBaeT
OT[EeNbHOr0 PaCCMOTPEHNSA, TaK Kak MOXET CTaTb Npu4u-
HOM OLLKOKN MOLENIMPOBAHNA UK BBECTU B 3a61yXXAEHME,
NOSIBMBLUMCb B CeLMMUKaLmum afIeMeHTOB.

2. [TapannenbHoe coeiHeHe OAHOTUMHbIX 3/IEMEHTOB.
[MporpamMma WLLET B KO0 rpynne 31eMeHTOB Takue, Ybm
Y3/10Bble 3HA4EHs NONapHO COoBNALaroT. [NapannensHsole ane-
MEHTbI CIUBAKOTCA B OJWH, NapaMeTpbl KOTOPOro aBToMaru-
4eCKW nepecynTbIBAKOTCA. JTNLWLHNIA 3N1EMEHT U HECKONbBKO
3N1EMEHTOB NMOAMNEXaT NONHOMY YOANEHWO U3 CXEMbl BMe-
CTe CO CBA3AHHBLIMI C HUMI COEANHUTENbHbLIMI NPOBOAAMM.

3. MNocneposatensHoe COEAUHEHWE OQHOTUMHBIX 3Ne-
MeHTOB. [IporpaMmoi 06HaPYXXMBAIOTCA 3N1EMEHTbI OLJHO-
ro TMna, UMeKLLMe no OLHOMY OO6LLEMY W Mpu 3TOM YHU-
KanbHOMY A1 OCTasbHOI CXeMbl Y3/10BOMY KO3h(hULIEH-
Ty. [locnenoBarenbHble 3M1EMEHTbI CIIMBAKOTCA B OAUH, Napa-
METPbI KOTOPOro aBTOMATUYECK! NepecynTbiBaioTCs. Jlni-
HUIA 3IEMEHT UJN HECKOMbKO 3MEMEHTOB MOAMEXar noJiHo-
MY YOaNeHW0 N3 CXEMbI, @ UX MECTa 3aHNMaI0T CO3JaHHbIe
COeJMHUTESbHbIE NPOBOJA.

Takum 06pa3om, B pesynbrate paboTbl NPOrpaMmbl Npo-
MCXOANT CYLLECTBEHHOE YNPOLLEHIE Ha4aIbHON CXeMbl —
YMEHbLUAETCS YUCMO0 3/1EMEHTOB, @ OCTaBLUWECS ONUCHIBA-
0TCS NapaMeTpamu U3 HOMUHaNbHbIX PAAO0B.

porpammHbIii NPOAYKT, CO3[aHHbI
Ha 06bEKTHO-0PUEHTUPOBAHHOM A3bIKe BbICOKOr0 YpoBHS C#
B cpege Microsoft Visual Studio

[ina nemoHcTpauum paboTsl NPOrpaMMHOro NPoAyKTa
paccMoTpuUM TECTOBYIO CXEMY, COCTOALLYIO U3 reHeparopa
CWUHYCOMAANBbHOrO CUTHANA 1 MHTErpupytoLLei Lenu. 3apa-
HEe YCMOXHUM CXeMy nyTem L06aBeHUs JINLLIHUX 3NEMEH-
TOB, KaK MOKa3aHo Ha puc. 3.

Ry =487 Ry, =511

1 1

L L
Lo Lo
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~ o o
—4 I
Uy=10 B T <

'y =1000

Puc. 3. Tecmosas cxema

Ha puc. 4 npusefieH BHELLHUI BUS, N0Mb30BATENbCKOr0
MHTEepdenca co3naHHOro NPorpamMmmMHoro NPoayKTa ¢ aKe-
NOPTUPOBAHHOIA B HErO TECTOBOMN CXEMOMN.

HeTpyaHo y6eanTbCs, 4TO NOJSIb30BATENIbCKUIA WH-
Tepdenc Co3[aHHOro NPOrpaMmmMHOro NpoaykTa focra-
TOYHO NPOCT. B HWXKHEN 4acTW naHenu pacnosararTcs
KHOMKW UMMNOPTUPOBAHNS CXEMbI B MOAYMb M 3KCNOPTH-
pOBaHUs CXeMbl U3 Hero. CreBa 0TOO6PaXaeTcs TEKCTO-
BOE OMUCAHKE UCXOAHON, HE ONTUMU3UPOBAHHON CXEMDb,
a cnpasa — TeKYyLUeil CXeMbl, HaXOAALLeNCs B Nporpam-
me. B LieHTpe Nonb30BaTensLCKoro MHTepdpelica nepeyuc-
NAOTCA BCE HAWAEHHbIE BO3MOXHOCTM [ YNPOLLEHNS,
npuyemM MOXXHO NPOWU3BOANTL ONTUMU3ALUID KaK BCEN
CXeMbl Cpasy, TaK 1 no Yactam. [JononHutensHo npeno-
CTaBNAETCH BO3MOXHOCTb BblGpaTh NapaMeTpbl 3NeMeH-
TOB CXEMbI U3 HOMWHANbHbIX PAAOB A1 UX CTaHAAPTU3A-
LMK MW OTKIKYNUTL 3TY OMLMIO.

MCTB ANA TPAHCNOPTHO OTpacau

A. C. Xapumonos, I'. JI. limpaneHux | Pa3pa6oTka nporpaMMHoro o6ecneyeHns Ans ONTUMU3ALUM MOAESIMPOBAHUSA NIEKTPOHHBIX YCTPO
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Puc. 5. 0I7muMU3LIp030HHGﬂ mecmosan cxema

MoaBoas UTorM, MOXXHO OTMETUTb, YTO NOCTAB/IEHHAA
3ajaya B Lieniom pelleHa. Co3aaH nporpaMMmHbIi NPOAYKT,
NO3BOJALLMIA ABTOMATUYECKN ONTUMU3NPOBATL 3I1EKTPOH-
Hble CXeMbl U CTaHAAPTU3NPOBATL NAPAMETPbl UX 3IEMEH-
T0B. [1peacTaBneHHas nporpaMma nonHOCTLH COBMECTM-
Ma C nporpammHbImM 06ecnedeHnem (M0) ans MogenmpoBa-
HUS ANEKTPOHHbBIX YCTPOWNCTB, CO3MaHHbIM aBTopamu [1, 2].
B nepcnextmse nnaHupyetcs moaepHusaums 0, B 4acTHO-
CTW, pacLUMpeHne napaMmeTpos ONTUMM3aLMmn 1 obecneye-
HUe paboThl C hainamu Apyrux NONynsipHbIX NPorpamm-
HbIX NPOAYKTOB. UT

Puc. 4. BHewHuti Bud nonb308amenbckoeo uHmepgelica
€030aHHO20 NPO2PAMMHO20 NPOOYKMa

Ha puc. 5 npuseeHa aBTOMaTU4eCKN ONTUMNU3NPOBAH-

Haa TeCcToBasd cxema CO CTaHAapTU30BaHHbIMUK NapameTpa-
MW 3N1EMEHTOB.
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Abstract
This article deals with the possibility of applying

Maxwell's laws to economic and investment processes.
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Opranu3auums npon3BoacTBa (TpaHcnopT)

IKOHOMMKA (OT Fpey. otkovopLio. — «ynpaBfieHne Xo-
39iICTBOM») B COBPEMEHHOM MOHUMAHUN — 3TO X03A1-
CTBO PanoHa, CTPaHbl, HECKOJTbKMX CTPaH, Mupa [4]. B xus-
H 06LLieCTBA 3KOHOMUKA — CMCTEMO06PA3ytoLLas CoCTaB-
NAK0LLAA coLnyMa, OnpenensaioLan BCe npoLecesl, npouc-
xofAime B o6LiecTBe, U 06ecrneynsaoLas 06LecTBo Ma-
TepUabHbIMK YCNOBUAMM CYLLECTBOBAHUSA: NPOLAYKTaMU,
XKUNbeM, OAEXA0i W T.4. IKOHOMUKA UrPAET 3HAYUTESb-
HYI pOJib B 060POHOCNOCO6HOCTYM CTPAHbI, TPYNMbl CTPaH.
HeoTbemnemMon 4acTbio 3KOHOMUKI ABNSAOTCH MHBECTU-
Linn (0T aHrn. investments) — AeHbr W, LeHHbIe 6ymaru, uve-
fOLLME JIEHEXHYIO OLiEHKY, UMYLLIECTBO, BKNaAbIBaEMOe 4N
NnoJsy4eHus nosie3Horo agpdpekTa (4acto npubbinu) [5, 6].
06a NoHATUSA TECHO CBA3aHbI MEXAY CO60M: 663 NHBE-
CTULIMIA HET Pa3BUTUS IKOHOMUKU, 6€3 IKOHOMUKMN HET UH-
BECTULMIA. IKOHOMUKA U WHBECTULM — 3TO OAHO LieNoe,
KaK 3/1IeKTPOMAarHuTHOE nose B ou3mke.
lMpupoaa 1 3KOHOMUKA 06LEANHSAIOTCSH O4HUM MOHATU-
eM — «cpefa», T.e. T0, YTO OKpyXKaet Hac. MoxxHo npeano-
NIOXMWTb, YTO €CMN 0JHA 4aCTb Cpefbl — Npupoja — nojun-
HAGTCH OHUM (PU3NYECKMM 3aKOHAM, TO U pyras 4acTb —
9KOHOMMKA — PA3BMBAGTCA M0 aHANIOMMYHbLIM 3aKOHaM. [ins
npumepa paccmoTpum ypasHeHus Makcsenna [1, 2, 3] B anek-
TPOAMHAMUKE NPUMEHUTENIbHO K 3KOHOMUKE U UHBECTULIUAM.
Teopus Makcsenna okasana 3Ha4uTenbHOe BRUAHUE
He TOMbKO Ha pasfen hM3uKu, M3yHaloLLnii 3nekTpomar-
HETWU3M, HO 1 Ha M3PAAHOE KONMYeCcTBO 0611acCTel, He npu-
YACTHBIX K 3/1EKTPOMArHeTU3MY: Ha TEOPUI0 OTHOCUTENBHO-
CTU, TEOPUIO CNNOLUHBIX cpef v apyrue. Nokaxem, Kak Te-
opusa Makcsernna paboTaeT B 9KOHOMUKE.
AHanornyHo 3neKTPU4ECKOMY U MarHUTHOMY MONAM
NPUHUMAEM:
©® 3KOHOMMYECKOE M0J1e — (3KOHOMIKA) panoHbI (CTpa-
Hbl, PErMOHbI) — 3TO TEPPUTOPUANIBHO U XO3ANCTBEH-
HO B3aMOCBSAI3aHHbIE 06bEKTbI PACCMATPUBAEMOrO
NPOCTPaHCTBA Pa3NINYHOI cneumanusaumm, padora
KOTOPbIX CO3/1AET CUHEPreTUHecKnin 3 dexT;

® VHBECTULWNOHHOE NOJSie — 3T0 UHBECTULMM B pas-
NNYHbIE 0OBLEKTbI, PAiOHbI, PErMOHbI, CTPaHbI.

VHBecTnumm no Makcsenny — TOKK, 3apsgbl.

9TV NONSA HeNb3s Ha3BaTb UHBAPUAHTHLIMU (HEN3MEH-
HbIMW), TaK KaK UX napameTpbl (CBOMCTBA) MEHAKOTCA NpH
pasnn4HbIX NpeobpasoBaHnsax Unu Npu NPOSBIIEHUAX pas-
JINYHBIX YCIOBUIA. IKOHOMUYECKOE MONe UMEET KOHEYHOe
BPEMS PacrnpocTpaHeHus, onpeaensioLLee 3anas3ablBatoLLnii
XapakTep 3KOHOMUYECKOro B3auMOLenCTBMS.

Mo Makceenny He TONbKO TOK (MHBECTULMN), HO W U3-
MEHSAIOLLIEecs CO BPEMEHEM 3MEKTPUYECKOE (MHBECTULM-
OHHOE) NoJIe NOPOXAET MarHUTHOE (3KOHOMMUYECKOe) Mo-
1e, KOTOpOe, B CBOKO 04Yepefb, MOPOXKAAeT NHBECTULMOH-
HOe. B npocTpaHCTBe pacnpoCcTpaHaTCA UHBECTULMOHHBIE
1 3KOHOMWYECKIE BOJTHBI.

1I3meHeHue kanuTana (MHBECTULMIA) — 3TO BO3MYLLE-
HWe, KOTOPOe CO3MAt0T BOJIHbI, COOTBETCTBEHHO, BO3HMKA-
tOT BOMHbI 1 B 3KOHOMWYECKOM MOne.

AHanornyHo Teopun MakcBsesna MOXXHO NPeAnonoXuTb
CYLLIECTBOBaHME eAMHOT0 3KOHOMMKO-UHBECTULIMOHHOIO Mo,
KOTOpPOE CO3JaeTCs CUCTEMON TOHYEYHbIX (06BLEKTHBIX) UHBE-
CTULMIA. Ha OCHOBaHWUK 3TOr0 N0 pacnpenefeHnto UHBECTH-
LA MOXHO BbIYUCINTL XapaKTEPUCTUKI CO3aBaEMbIX JKO-
HOMMWYECKUX 11 MHBECTULMOHHBIX noseit. Kak n y Makceenna,
3[1eCb HE paccMaTpuBatOTCsA BHYTPEHHWE MeXaHU3Mbl, siBJie-
HUS, NPONCXOASALLNE B CPEE W Bbl3blBatOLLME BO3HUKHOBE-
HIe 3KOHOMIUYECKUX 11 MHBECTULIMOHHBIX noneil. Cpeaa npo-
ABNAETCS ABYMS BENMYMHAMM: NPOBOAMMOCTBI0 — a; 11 NpO-
HUL2EMOCTbI0 — ay; a; U a, 3aBUCAT OT CBONCTB Cpefbl U 0T
BENIVYUHBI NMONS B JAHHON TO4KE (06bEKTE).

IMpn nepexope K UHBECTULMOHHBIM 1N 3KOHOMUYECKUM
nonsm ypasHeHne MakcBenna MOXHO TpaKTOBaTh Kak

[D-ds=[p-ds, )

rae S — ABYXMepHas 3amMKHyTasi NOBEPXHOCTb (06NacTb,
panoH, PeruoH, CTpaHa); ds — arnemeHT nnowanu s; D —
BEKTOP WMHBECTULMOHHOIO CMeLLeHns (aHanornyHo Mak-
CBeNNy — WHBECTULWNOHHAA MHAYKLMA); p — NNOTHOCTb
WHBECTULINIA.

06bem MHBECTULWIA MO NoLWaan S:

Q=[p-ds, (2)

D=a E, 3)

rie £ — HanpshkeHHOCTb MHBECTULIMOHHOTO NOMS, XapaKTe-
pu3ytoLLias NHBECTULIMOHHOE NONe B JaHHON TOUKe.

Hanps»KeHHOCTb UHBECTULMOHHOIO Nons £ nokasbisa-
€T, KaK MHBECTULMOHHOE None AENCTBYET HA «EAUHULY»
WHBECTULWIA (HANpUMED, MUMINOH PY6Ieit) B JaHHON TOY-
Ke (06beKTe) UHBECTULMOHHOTO NoNs. Kakos ByaeT pesynb-
TaT MHBECTULIMIA, K NPUMEPY, HA KOXKAbIA MUNNNOH PY6riel
B [JaHHbIi 0OBLEKT:

E=E(x,y, 1), (4)

A€ X N Y — KOOPANHATbI TOYKN (06beKTa) Ha NNOCKOCTH,;
t — Bpems.

Cnepyet NoAYepKHYTb, YTO HANPSXKEHHOCTb UHBECTY-
LMOHHOrO nons £ 3aBUCUT OT BPEMEHU U C TEYEHWUEM Bpe-
MEHW, CKOpee BCero, yMeHbLIaeTcs, B 06LLEM Cry4ae —
U3MeHseTcA.

[ins nuHenHo! MHPACTPYKTYPbI ()KENEe3HON, aBTOMO-
GUnbHOI Joporw):

E=E(L 1), (5)
rae L — nuHeiiHas koopaumHara (km, MK).

AHanNorn4Ho NoACHeHUAM ypasHeHuii Makcsernna Mox-
HO YTBEPXLaTh: ypaBHeHue (1) NOKa3blBaET, 4TO MHBECTU-



LIMOHHO-3KOHOMMWYECKOE NoJie CO34aeTCs TO/IbKO UHBECTH-
LMAMU; UK NOTOK MHBECTMLIMOHHOM MHAYKLUMM Yepes 3am-
KHYTY0 NOBEPXHOCTb NPOMNOPLMOHANEH BEIMYNHE UHBECTHU-
LIWiA, OrPAHUYEHHON 3TOI NOBEPXHOCTLIO (NNOLLAAbI0), NpU-
MEHUTENTbHO K NMUHENHON MHGDPACTPYKTYPE OTPE3KOM: Be-
NNYUHE NHBECTULMIA, BHYTPM pacCMaTpMBaemMoro 0Tpeska.

CvnoBas xapakTepUCTUKA SKOHOMUYECKOTO MO XapakK-
Tepuayercs, aHanornyHo Makcsenny, 3KOHOMUYECKOMN WH-
LyKLMei B. IKOHOMUYeCKas MHAYKLMS B NoKasbiBaeT, ¢ Ka-
KOW CUIO 3KOHOMMWYECKOE MoJe AeiCTBYET Ha UHBECTULMIO
@, PacnpoCcTPaHAILLYHOCS CO CKOpocTbio V.

Ecrm V=0,TonB=0.

Btopoe ypaBHeHne MakcBesna uMeeT BuA;

jB-ds =0(s). (6)
S

[MpUMEHNTENBHO K NUHEHON MHGPACTPYKTYpE:
jB-dL =0(L). (7)
L

AnanoruyHo Makcsenny ypasHeHwe (7) yTBEPXKAAET, 410
€CI OTCYTCTBYET «[BUXKEHUE» («3MEHEHNEe») 06bEKTOB
9KOHOMMYECKOrO0 Mo, TO MOTOK 3KOHOMUYECKOW «MHAYK-
LnK>» 4epes 3aMKHYTYH0 NMOBEPXHOCTb 32 rPaHNLbI 0TPE3Ka
NpwW NNHERHOI NHGPACTPYKTYpe paseH 0.

B=a,-H, )

rie H — HanpsKeHHOCTb 3KOHOMUYECKOr0 NONS; dy — KO-
3(puUneHT, 3aBUCALLNIA OT CBOWCTB CPEeAbl.

Hanps>keHHOCTb 3KOHOMUYECKOr0 MoNs — BeNu4IHa,
paBHas PasHOCTI BekTopa B u BekTopa V.

M — 3KOHOMW4HOCTb — BEKTOPHAs BENM4MHA, XapaKTe-
pu3ytoLLas 3KOHOMUYECKOEe COCTOAHUE (PU3NYECKOr0 00b-
eKTa (py6./M, MITH py6./KMm).

EnvHMLa n3Mepenuit H npu IHERHON HAPACTPYKTY-
pe — MJIH py6./KM unm py6./m.

Ananoru4Ho Makcsensny oCyLLeCTBNSETCS CBSA3b 3KOHO-
MMWYECKOro W NepemMeHHOro WHBECTULMOHHOIO NOJS: 3KO-
HOMUWYECKOE NoJe MOXET BbITb CO31aHO NEPEMEHHbIM WH-
BECTULIMOHHbLIM NOJIEM, 8 M3MEHSIOLLEEC SKOHOMUYECKOE
nosie crnoco6CTBYET NOABMEHNI0 MHBECTULLMOHHOMO NONS.

CnoxHbie cBa3n mexay D, H u E, B nposBnistoTcs B 06-
CTaHOBKe NMPOCTPAHCTBEHHON UMW BPEMEHHON ANUCNEpCUm.
HBECTMLMM B JaHHbIA 06LEKT NPOCTPAHCTBA NPY NPOCTPaH-
CTBEHHOIA AuCrepcun 3aBUCAT OT BEIUYUHBI NONSA B JAHHON
1 cocepHMX To4Kax. Mpw BpemenHoii gucnepcun D, En B, H
OMNpesenstoTcs, NOMUMO BENUYMHBI MONA B PaCCMaTpuBae-
MbIA MOMEHT, BEJINYNHOM NOMEeN B NPeaLIecTByOLLMe Nne-
puUObl BPEMEHU.

YCTaHOBNEHHAs aHanorus Mexay 3NneKTpoMarHUTHbIM
11 3KOHOMUKO-UHBECTULIMOHHBIM MONEM TPEOYeT 3HaYUTeNb-
HbIX N0 06bEMY [arbHEMLLNX UCCIIeJ0BaHNIA NS YCTaHOBIE-
HUA XapaKTEPUCTUK ITUX MOJENA, B TOM YUCTE U «CUMOBbIX>.

Opranu3sauua npou3sojacTea (TpaHcnopr)

Tpetbe ypaBHeHne MakcBenna npUMeHNUTENTbHO K 3KO-
HOMWUYECKOMY U MarHUTHOMY MOMSM

$E-dn=§B-dS 9)

NOKa3bIBaET, 4YT0 NepemMeHHoe 3KOHOMUYECKoe none B —
NCTOYHUK «BUXPEBOr0» MHBECTMLMOHHOMO nons E. 3nech
N — 3aMKHYTbIA KOHTYD, KOTOPbIA ABNAETCA rpaHuULLen no-
BEPXHOCTM S.

Ho 1 n3meHsoLLeecs UHBECTULMOHHOE nose D MoxeT
€03JaTb 3KOHOMUYECKOE none H — aHanor 4-ro ypasHe-
Hus Makcsenna. Takum 06pa3om, 3Tu Nons Henb3s pac-
CMaTpUBATh KaK HE3aBUCUMbIE: U3MEHEHUE OJHOM0 U3 HUX
Mo BPEMEHW NPUBOAMT K NOSABNEHWIO APYroro, T.e. 3KOHO-
MW4ECKOE N UHBECTWULIMOHHOE Mo — 3T0 ejUHOe none.

AHanorM4yHo 3nNeKTPOMarHUTHbIM BOSIHAM 3KOHOMU-
KO-MHBECTULIMOHHbIE BOMHbLI PACNpOCTPAHATCA B Cpefle
CO CKOPOCTBIO:

V= 1 . (10)
a4,
0603Ha4UM
ay-a,=A. (11)
Torpa
1
V=—, 12
72 (12)
A
V==, 13
. (13)
1
T=5 (14)

rae A — AJMHA BOJHbI, T — Mepuoj BOMHbI; 1) — 4acTo-
Ta Kore6aHuii.
13 (12, 13) onpegenum anuHy BonHel npu T =1 rog:

]
= (15)

[MpUMEHNTENLHO K JIMHENHOMY 0OBLEKTY ANNHA 3KOHO-
MMWKO-WHBECTULMOHHON BOMHbI NMMHERHOr0 06bEKTA, B KO-
TOPbI BKNAAbIBAOTCA WHBECTULMM, 06PATHO NPOMNOPLMO-
HanbHa KOPHIO KBAZAPATHOMY U3 UHBECTULIMOHHO 1 9KOHO-
MUW4ECKOM XapakTepucTuK cpegbl A.

MocKonbKY MHBECTULMOHHOE W 3KOHOMUYECKOe rnons
AHWU30TPOMHbI MO HANPaBJIEHUAM, TO U CKOPOCTU BOJSIH N0
pasHbIM HanpaeneHusm ByayT He onHakoBbI. CKOpOCTb BNO-
KeHWs KanuTtana (MHBEeCTULMIA) BAOMb BHOBb CTPOSALLEr0Cs
NIMHENHOro 06beKTa 6yaeT MHOro 60MbLLIE, Y4eM B NONepey-
HOM HanpasJieHuun. K npumepy, CTOMMOCTb CTPOUTENLCTBA
)XenesHomn goporu coctasuna 500 mMnH py6., u cTpounack
0Ha 25 mecsues. Torga ckopocTb UHBECTULUOHHOM BOJIHbI
coctasut 20 MnH py6./Mec. B nonepeyHom HanpasneHuu
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Opranu3auums npon3BoacTBa (TpaHcnopT)

B TO )XX€ BPEMS CKOPOCTb MHBECTULMOHHOW BOJHbI YaCTO
paBHa HyIHo.

Jio6oe LONONHMTENBHOE BNOXEHWE CBEPX NMepBOHa-
YanbHOr0 M3MEHSIET CKOPOCTb [BUXXEHUS WHBECTULWNOH-
HOWN BOJHBI.

AHanornyHo Makcsenny cpefa onpegensiet B3ammo-
JenCTBINe IKOHOMUYECKNX N MHBECTULMOHHBIX NONeN, Cpe-
[ CYLLeCTBYET jaXe Npu UX OTCYTCTBUM.

Pacnonoxum no 0cAM OCHOBHbIE W JOMNOJSTHUTENbHbIE
WHBECTULNY B IBYXMEPHOM NPOCTPaHCTBE [7] (puc. 1).

[ononHuTtenbHble 4
VHBECTULIUY, PY6.

g-t

>
»>

OCHOBHbIE

MHBECTULMN, PYO.

vt

Puc. 1. lpachuk 3asucumocmu uHgecmuyuli:

t — 8pems 00H020 YuKkna uHBecmMuyul 8 06bekm (3a Mecsy);

V — ckopocmes uHsecmuyud, MaH py6./mec.;

K — donosnHumensHbie uHBECMUYUU; § — CYMMAPHAS CKOPOCMb
00NONHUMEbHbIX BIOXKEHUL U UHBECmMUyull

Torga n3 puc. 1 MoXeM cKasatb, 4To0 g > I/;

K= (g -ty - (V-1 (16)
K2

t= 777 (17)
K 1

tzv YT_‘, (18)
2

y=% (19)

3 puc. 1 BuaHo, 4to y BCerga 6onble 1. Lukn ¢
YMEHbLLAeTCH, ecnn y > 2, Npu 2 > y > 1 ANUTeNbHOCTL
uMKna t, H.CMOTPS Ha JOMOMHUTENbHbIE UHBECTULNN, YBE-
nn4nBaeTcs.

lMepenuwem dopmyny (18)

=X

3necb
b=(y-1)°% (21)

i3meHenue b = f(y) npeacTaBneHo Ha puc. 2.

e
\
2+ — .

0 } } } } } } }
1 1,1 1,2 1,4 1,6 1,8

Puc. 2. Ipagpuk usmererus b = f(Y)

Pwuc. 2 noareepxaaer, 4To ecniv KBagpar CKOpoCTH CyM-
MapHbIX JOMOMHUTENbHbIX U OCHOBHbIX UHBECTULMIA HAXO-
AuTcs B npegenax 2 - V2>g2, TO NPOJO/MKUTENbHOCTb LIMK-
na yBENMYMBAETCS, T.6. HA COKpALLeHWe LMKNa UHBECTU-
LIUIA BNIMSIET B NEPBYIO 04ePefb He BENMYMHA AONOMHUTENb-
HbIX UHBECTULMIA, @ UX CyMMapHas ckopocTb. OgHako aTy
CKOPOCTb MOXXHO YBENYUTb, NMOBbICUB MHBECTULMM K Uni
YMEHbLUUB LMKN JOMOMHUTENbHbIX WHBECTULUA NPK He-
M3MEHHOI CKOPOCTM OCHOBHbIX KaMUTANTbHbIX BIIOXXEHUIA.

lMpakT4eckoe NPUMEHEHME BbILLECKa3aHHbIX Npeaso-
XKEHUI 3aBUCUT OT JanbHeMLLINX NCCNeLoBaHNiA 1 Nonyye-
HUS KONMWUYECTBEHHbIX 3HA4YEHUIA psaa napameTpos, B nep-
BYIO 04Yepefb a4 1 ao.

OpHa 13 nepBbIX NOMbITOK AaTb KONNYECTBEHHYHO 3KO-
HOMUWKO-UHBECTULMOHHYIO OLIEHKY Cpefbl 6blfia BbINOJHe-
Ha B pabote [8]. Ho Tam 310 6b110 CLeNaHo C y3KOHanpas-
NIEHHOIA LIeNbI0: ONPeaeniTb 3aBUCUMOCTb MHHOBALIMIA B Xe-
Ne3HOLOPOXHOM CTPOUTENLCTBE OT NMPUPOAHBIX PaKTOPOB
U «0BXUTOCTU>» CPESbI.

OpHako, BOCMONb30BaBLINCL PopMynon (12), MOXHO
onpefenuTb napameTp A, xapakTepusyoLnii cpeay:

1
A= v (22)

Torga ana npumepa: V = 20 mnH py6./mecau, A = 0,0025
Mecau?/mMaH py6. OTMeTUM, 4TO napameTp A 3aBUCHT He
TOJ/IbKO OT CBOWCTB Cpefbl, HO 1 OT KONINYEeCTBEHHOIA BESN-
YUHbI NONA B JAHHOW TOYKE (OT UHBECTULNNA).

CnoXxHOCTb NpeanaraeMbIx MCCNEA0BaHNIA yCyrybnseT-
€Sl OTHOCUTENIbHOCTbLIO B3INAA0B YesioBeka Ha Mup. MoHK-
MaHue cpefpl 4acTo He COOTBETCTBYET HaLLEMY OMbITY U UH-
Tynumn. K npumepy, QRHLITERH noKasan, 4To NPOCTPaHCTBO
1 BpeMS He abCOSOTHbIE BENNYKHBI, T.€. «NPK OTCYTCTBUN
a0COJOTHOr0 NPOCTPAHCTBA HET HUKAKUX MPUHUH ANs OBYX
Habnarenen 06a3aTesibHO BUAETb O4NHAKOBLINA pa3mep
06bekTa» [7]. OQuH 1 TOT XXe KanuTan (4eHbrn) npeacTas-
nseTcs 60MbLUXM MU MaNbIM B 3aBUCUMOCTM OT TOTO, KTO
1 KaK ero BoCnpuHumaer.



113 ocHOBOMONAraoLLero ypasHeHNs JiHLWTeiHa
E=m.c, (23)

rae £ — aneprus; m — macca; C — CKopoCTb CBeTa.
[MoHATWA 3Heprum 1 Macchbl B3aUMO3AMEHSIEMbI, Kak,
Hanpumep, py6ib 1 fonnap, a c> — ko3hULMEHT, onpe-
[ensioLLnii 06MeHHbII Kypc. KoathduLMEHT ¢? MOXHO Ha-
3BaTh KO3hmumeHTOM MacluTabuposaHus. Hanpumep,
MacLuTab KapTbl NMepeBOAUT PAcCTOSHUE HA KapTe B pac-
CTOSIHME HA MECTHOCTW. TO K& MOXHO CKa3aTb Npo BECO-
Bble KO3(PULMEHTBI, OTPAXKAOLLNE 3aBUCUMOCTb (DAKTO-
pa npu peLleHn MHOrOKpUTEepManbHom 3afaqun. Ho B oT-
nn4ue 0T (23), roe ¢ — BenU4YMHa NOCTOAHHAS, B IKOHO-
MMWKe 3Ta BENU4Y1HA NePEMEHHas 1 3aBUCUT OT BPEMEHMU f.
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Peculiar features of designing railway
high-speed mainlines for passenger traflic
in conditions of the Ural region

AHHOTaUMA

MpoeKTUPOBaHME U CTPOUTENLCTBO BbICOKOCKOPOCTHBIX
KeNe3HOAOPOXHbIX MarucTpaneit Tpebyet nepecmoTpa
B3MsALOB HAa OCHOBHblE napameTpsl Tpacchl. Npegsb-
ABNSIOTCA NOBbILWEHHbIE TPEOOBAHMS K NIABHOCTU
ABUXEHUs U BpeMeHU B nyTu. B cTtatbe paccmoTpeHs
HOBblE MOAXOAbI K ONPEefeNeHMI0 rpaHuL, Y4acTKoB
pasfena 30H NpUMeHeHUs 3CTaKag 1 TOHHesell, a TakKe
MpeACTaBfeHbl Pe3yNbTaThl PACYETOB U NPUBEAEHbI
BapUaHThLl MPOEKTUPOBAHUS HOBOM JIMHUU BbICOKOCKO-
POCTHOI MarucTpanu Ha OfHOM U3 y4acTKoB EkatepuH-
oypr — Mepmb.

KnioueBble cnoBa: 3CTaKafa, TOHHEJb, BbICOKOCKOPOCT-
HO€ ABUXXEHWE, MPOEKTUPOBAHWE, NOKA3aTesin Tpacchl,
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Abstract

Designing and construction of railway high-speed
mainlines requires revising views of basic track
parameters. Requirements for smooth move and
transit time are more stringent. The article explores
new approaches for defining the borders of railway
sections of overpasses and tunnels which are applied.
In addition, the results of calculation and variants
for designing a new high-speed mainline on one of
Yekaterinburg — Perm railway sections.

Key words: overpass, tunnel, high-speed traffic,
designing, railway track parameters, engineering
structures, scope of work.
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BbICOKOCKOPOCTHBIM >XeNe3HOL0POXHbIM TPaHCNop-
TOM MPUHATO CHUTATL MOE3a, ABUXYLLMECH CO CKOPO-
CTbH0 CBbllle 250 KM/4 N0 Cneyuanu3npoBaHHbIM Mny-
TAM NIN60 €O cKopocTbio 6onee 200 KM/4 M0 CYLLECTBYHO-
LM KENe3Ho40POXHbIM JIMHNAM. BbICOKOCKOPOCTHON
HA3EMHbI TPAHCNOPT 3OMEKTUBEH NMPU HANMHUU BOJb-
LUOr0 PerynspHoOro naccaxupornoToka, Hanpumep, Mex-
[y TOPOZOM M a3pOrnopToM, MeXAy KPYnHbIMU ropoja-
MM WK B KYPOPTHBIX 30HaX. ITUM 06bACHAETCS pacnpo-
CTpaHeHue BbICOKOCKOPOCTHbIX MOE3A0B TaM, e BbICO-
Kas NNOTHOCTb HaceneHus. [ononHTensHbIM yLo06CTBOM
ABNIAETCA TO, 4TO NOE3/a OTNPABNAOTCA U NPUOLIBAKOT HA
BOK3aJlbl, PACMOJI0XEHHbIE B HEMOCPEACTBEHHOW 611130~
CTU OT LIeHTPOB rOPOJ0B.

CnegyeT MMETb B BULY, HTO XESIE3HOA0POXHbI TPaHC-
NOPT N0 CPaBHEHMIO aBUA- U ABTOTPAHCMOPTOM UMEET ca-
MbIi HU3KUI yOeNbHbINA BbIGPOC 3arps3HUTENEN B OKpYXa-
foLLyI0 cpedy (puc. 1) 1 3aHMMAeT MeHbLLYIO TEPPUTOPUIO.

Scegliendo il treno contribuisci
a proteggere il clima.

Dai un futuro all’lambiente,
continua a viaggiare con noi!

Ad esempio, confronta i kg di CO, emessi in media*
per un passeggero che viaggia sulle tratte:

25

Napoli - Milano

=)

Roma - Venezia

* Dati da elaborazione Ecopassenger - gennaio 2013. www.ecopassenger.org

Puc. 1. lons 8bi6pocos 3aeps3Humenel 8 0Kpyxawwyto cpedy
0m pasHbix BUOOB MPAHCNOPMA HA Y4aCMKaxX
Heanonb — Munax u Pum — BeHeyus

Opranu3sauua npou3sojacTea (TpaHcnopr)

OnbIT 3KCNyaTaLmm BbICOKOCKOPOCTHbIX MarucTpaneit
(BCM) B pasHbIx CTpaHax nokasas, 4To NPOUCXOAMT nepe-
pacnpegeneHne naccaxnpornoToKoB B N0Mb3Y BbICOKOCKO-
POCTHOTO XXene3HoA0P0XXHOro TpaHcnopTa. [Mpumep nepe-
pacnpegeneHns naccaXxmponoToKOB Ha AMOHCKMUX XEeres-
HbIX JOpOrax nokasaH Ha puc. 2.
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Puc. 2. i3meHeHue naccaxuponomoxos
Ha yyacmke Shin — Yatsushiro AnoHcKUx xene3Hbix 0opoe
nocse OMKpPbIMUS BbICOKOCKOPOCMHO20 0BUXeEHUA

Hy>XHO NOHMMaTb, 4TO CKOPOCTb TPAHCMOPTHOIO Cpej-
CTBA He fBMSETCA CaMOLEenbo, rnMaBHoe — BPems B Ny-
T MeXJY Ha4YarnbHbIM U KOHEYHbIM MYHKTOM ClefoBaHNs.
Oy4eBWOHON TEHOEHLIMEA BTOPOI MONOBMHbLI XX BEKa CTa-
N0 yryylleHne nokasarenen Tpaccol, T.e. MakCUmanbHoe
NPUMeHeHNe NPAMOSNHEHbIX Y4aCTKOB Npu Tpaccuposa-
HUW. ECnn KpuUBbIe U NPUMEHANUCH, TO 60NbLUKUX paauny-
coB (6onee 4000 meTpos). HacTo ans cozaadus 6naronpu-
ATHbIX YCNOBUI ABMXEHNS NMPUMEHSIOTCH UCKYCCTBEHHbIE
COOPYXXEHMS, TaKe Kak MOCTbI, 3CTakagbl, TOHHeNU. [ns
npumepa B 1abn. 1 npuBeaeHbl napameTpbl UHAPACTPYK-
TYPbI NEPBbIX BLICOKOCKOPOCTHBIX XKeNeaHbIx gopor Ano-
HUW. TaKXXe 04eHb BaXKHO, 4TOObI Bblia 06ecnevyeHa KoM-
thopTabenbHOCTL NACCAXMPOB B NyTH cnefoBaHus. G yye-
TOM 3TUX NapaMeTpoB Ha puc. 3 NpeacTaBneHa cxema, ui-
NIOCTPUPYLOLLAA cpepy UCNOMb30BaHNUS Pa3finyHbIX BU0B
TpaHcnopTa B ANoHUM.

Tabnuua 1

NapameTpbl MHBPACTPYKTYPbI NEPBbIX BbICOKOCKOPOCTHBIX JKeNe3HbIX Aopor B AnoHum

Tokuo — Ocaka Ocaka — Okasma

Okasma — Xakata | Tokuo — Mopuoka | Tokuo — Humrara

CoopyXenns 1964 r. 1971r. 1974r. 1982r. 1982r.
LAnuHa, Km LAnuHa, Km IAnuHa, Km LinuHa, kKm LinuHa, kKm
3eMIsHOe MosioTHO 274 53 12 8 58 15 28 6 2 1
MocTbl 57 11 20 12 31 7 75 15 30 11
dcrakagel 116 22 74 45 86 22 278 56 132 49
ToHHenw 69 13 58 35 223 56 115 23 106 39
Bcero 516 100 164 100 398 100 496 100 270 100

Ne 3 / CeHTs6pb / 2019

A.U. Ckymun, M. A. Kacumos | Oco6eHHoCTH npoekTupoBaHua BCM Ana naccaxmpckoro ABMXKeHUA B ycnoBusax Ypana

N
~



A. . Ckymun, M. A. Kacumos | 0co6eHHOCTU npoeKTUpoBaHua BCM ans naccampckoro ABuMKeHMA B ycioBuax Ypana

N
(o]

Opranu3auums npou3sofcTea (TpaHcnopr)

B cTarbe nposefieHo nccnesoBaHue
BO3MOXHOCTW Pa3feneHuns rpy3oBbIx
1 NACCAXUPCKUX NEPeBO30K HA OJHOM
13 y4aCTKOB XenesHoi goporu Exare-
puHOYpr — lMepmb. G 370 Lienbio Bbl-
na CNpoeKTMpPOBaHa HoBas Tpacca ans
CKOPOCTHOr0 NacCaXKupcKoro ABUXe-
Husi. OTMETUM, 4TO Obll PAaCCMOTPEH
OAMH M3 CaMbIX CNOXHbIX Y4aCTKOB
TpaHccuba ¢ TouKK 3peHus penbeda:
Nek — LLlamapel. TpaccupoBaHue npo-
BOAWNOCH C Y4ETOM YCII0BUIA HEU3MEH-
HOCTU MECTOMOJIOXEHUS CYLLECTBYIO-
LLMX CTAHLMIA NpUMbIKaHWs. 310 06y-
CNOBNEHO CTPEMIIEHUEM K MUHUMN3A-
LI1K 3aTPAT, CBA3AHHbIX C PEKOHCTPYK-
LMeN CYLLIECTBYIOLLIEN CTAHLMOHHON UH-
thpactpykTypbl. 04eBUAHO, 4TO BbIGOP
Ha4YaNbHOIA M KOHEYHON cTaHumin BCM
ABNAETCA CNOXHeNLed npo6nemoi,
KOoTOpasl B NPOBEJEHHOM WCCIef0Ba-
HUW He paccmarpusanach. Ha ocHose
aHanusa penbed)a MeCTHOCTM 1 pacno-
NOXEHNS pa3fenibHbIX MYHKTOB CTano
MOHATHO, YTO CYLLECTBYIOT pPeasbHble
BO3MOXHOCTU CTPOUTENbCTBA OTAESb-
HOW XXEeNe3HOLOPOXHON NINHUKM Ans
Naccaxupckoro ABmxeHus. B npouec-
Ce TpaccMpoBaHus 6bl PACCMOTPEHbI
BapUaHTbl JBYXMYTHbIX TPACC CO 3HAN-
TeNbHON [0reil 3CTakas BMEeCTO BbICO-
KWUX HaCbINemn 1 TOHHeNen BMeCTO rny-
6OKMNX BbIEMOK.

[Mpu NpoeKTUpOBaHUM TPACChI TPE-
60BasI0Ch ONpesenuTh rpaHuLbl y4acT-
KOB pasfiena 30H PasfinyHbIX COOPYXe-
HUIA, HaNpUMep, Hacbinen UNu acTakag
1 BbIEMOK WNK TOHHeNel. PaboTtas Hag
NPOEKTOM, aBTOPbI OPUEHTUPOBANNCH
Ha HEKOTOPbIE KOHCTPYKTUBHbIE peLLe-
HWS, MPUHATbIE MPYU MPOEKTUPOBAHNN
BCM Mockea — KasaHb [1]. Mpu He-
J0CTaTO4HO MPOY4HbBIX UK CabbIX OC-
HOBAHWAX BMECTO BbICOKUX HaCbIMNei
NPUMEHANNCH 3cTakagbl [2].

B [3] npnBOAMTCA MHEHME O TOM,
4TO ANA ABYXNYTHbIX JMHWA, NpO-
eKTUPYEeMbIX B UHXXEHEPHO-reosoru-
yeckmx ycnosuax (UI'Y) ymepeHHon
CNOXHOCTU, paurOHanbHO 3aMeHUTb
UX 3CTaKkagamu npu BbICOTE HACLINeN
6onee 11-12 M, a B 0COO0 CIOXHbIX
W'Y actakagb! LenecoobpasHo BO3-
BOAWTL Npu paboymx oTMeTKax 60-
nee 8 m. 3ta nHdopmauuns nocny-
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Puc. 4. l1nax u npodosbHbie npouau sapuaHmos mpacc

XKUNa KpUTepPUEM YCTaHOBIIBHNS rpa-
HWL, NPOEKTUPOBAHMS 3CTaKaj] M Ha-
cbineii. OTMETUM, YTO NPOEKTUPYeMast
NNHNS NEPeceKasT MHOTOYNUCIEHHO®
KOJTMYECTBO BOAOTOKOB, PY4beB 1 aB-
TOMOGUITbHBIX JOPOT, YTO YCUNBAET

3HAYMMOCTb acTakag. [pumeHeHmne
3CTakag — A0CTaTO4HO J0POroe pe-
LEHME, OJHAKO OHO NO3BONIAET KOM-
MEKCHO pewaTb psg npobnem, ces-
3aHHbIX C 3Kcnnyartaumein 6ynyLien
YKENe3HoA0POXKHOW IMHMN.




Opranu3sauua npou3sojacTea (TpaHcnopr)

Tabnumua 2

NapameTpbl nnaHa u npogunsa Tpacc

Nokasartenu Tpaccbl

PykoBogALLmiA YKNOH % 15 15 -
JInnHa reoae3n4eckoin TMHUK KM 24,38 24,38 24,38
OnnHa BapuanTa KM 24,57 25,15 30,38
KoathdomuneHT passuTus MHUN 1,01 1,03 1,26
Yucno BOLONPONYCKHbIX COOPYXEHUN L. 16 16 25
Mokasatenu nnasa NMHUN

KM 20,09 15,21 13,9
MpoTsKeHMe NPAMbIX Y4aCTKOB

% 82 61 46

KM 4,48 9,92 16,48
MpoTsKeHMe KPUBbIX Y4aCTKOB

% 18 39 54
Cymma yrnos noeopota M 64 142 16479
MuHUManbHbIN pagnyc KpUBOi M 4000 4000 4000
MpOTAXKEHHOCTb 3CTaKaL M 6396 9628 -
MpOTAXKEHHOCTb TOHHENA M 2809 - -

06bEMHO-CTpOUTENbHbIE NOKa3aTenu

06bem 3eMNsHbIX padoT M3 2655150,03 2864512,98 -
06bem 3eMNAHbIX PaboT Ha 1 KM M3/Km 108082,31 113919,78 -
06bem CTPOMTESNIbHbIX MATepUanoB B TOM YuChe: 238559,79 187311,90 -
Ha acTakafbl M3 119889,09 185817,32 -
Ha TOHHENb M3 116428,83 - -
06bem CTPOMTENbHbIX MATePManoB Ha 1 KM m3/km 9710,97 7449,27 -

[Mpu BbIGOPE rpaHuL, TOHHENS B OOHOM W3 BAPUAHTOB Obl-
nu cobntofieHs! Tpe6oBanHus [4, 5], B COOTBETCTBUM C KOTO-
PbIMM €r0 rpaHuLbl ONpeLensanncs OTMETKaMu Ha rnybuHe
13,5 M 3aneraHus NpoeKTHOWM NuHMK. B KavecTBe aHanora
NPUHATA KOHCTPYKLMA BECKMICKOr0 TOHHENS, NOCTPOEHHOMO
B 2018 r. Ha JBYXNYTHOM Y4aCTKe Ha TeppuTopuu YKpamHel.

lnan v npogonbHbIe NpoduInN BapMaHToB Tpacc no-
Ka3aHbl Ha puc. 4, OCHOBHbIE NapameTpbl NPefCTaBlieHbl
B Ta61. 2.

Takum 06pa3om, NpoBefeHHbIE UCCea0BaHNs Noa-
TBEPXAAT peanbHyl0 BO3MOXHOCTb CTPOUTENIbCTBA
BCM B CnoXHbIX NPUPOAHbLIX YCNOBUAX FOPHOrO pPenbe-
(hba. Pesynbrarhbl NPeAnpoeKTHOro TPacCUpOBaHUS KaxXyT-
€S BNOJSIHE padyMHbIMU. CTPOMTENLCTBO OTAENLHON Bbl-
COKOCKOPOCTHOW Xene3HoL0P0XHOW NMHUKM Ans nacca-
XNPCKOro BUXeHNs, 6e3yCrI0BHO, NO3BONUT YBENNYUTD
MPONYCKHYI0 CNOCOBHOCTbL NaccaXunpckoro [6] u rpyso-
BOr0 ABWXEHMS. UT
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Comparative analysis of the factors which have
an impact on the delivery of pallet cargo

AHHOTauumsA

Llenb nccnepgoBaHns — nokasatb, YTO HA [JOCTAaBKY Tap-
HO-YNaKOBOYHOTO rpy3a BAMAIOT Pa3fiMyHble haKTOopbI:
pasmep TPaHCNOPTHOrO CPeACTBa, TUMN TPAHCMOPTHOM
Tapbl, CNOCO6 YKNAAKM rPy30BbIX €AUHUL, HA TPAHC-
nopTHyto Tapy 1 ap. UccnenosaHus 6asmposanuce

Ha METo[e CPaBHUTENIbHOrO aHanu3a C NpUMeHeHUeM
KOHKPETHbIX KPUTEPUEB IKOHOMUYECKOM OLLEHKM.

B pesynbTare nccnenoBaHus onpeaeneHb 06nacty
NpPUMEHEHUs TPAHCMOPTHOM Tapbl B 3aBUCUMMOCTM OT
3a[jaHHbIX NapaMeTPoB TapHO-YNaKoBOYHOTO rpy3a.
MokasaHa HEO6XOAMMOCTb MOTHOTO TEXHUKO-IKOHO-
MUYECKOro 060CHOBAHMA NaKeTHbIX NepeBo3ok. Kpome
TOTO0, 10/IKHbI ObITb YYTEHbI PACXO/bl HA UCMOJIb30BAHME
TPAHCMOPTHOW Tapbl, @ TaKXKe pacxoabl Ha GopMUpoBa-
HWe TPaHCMOPTHOrO NakeTa.

KnioueBble cnosa: TapHO-ynaKoBOYHbIi rPy3, yNakoBs-
Ka, yKnagKa rpy3oB, TPAQHCMOPTHAA Tapa, pa3melleHue
rpy30B, NOAAOH, KOHTENHep.

D0I:10.20291/2311-164X-2019-3-50-57

300051 Authors

Abstract

The research objective is to demonstrate that the
delivery of general cargo is influenced by various
factors: vehicle dimensions, type of transport
container, stowage modes of a cargo unit allocation on
transport container and more. Research is based on a
comparative analysis method using specific criteria of
economic assessment. As a result of this research the
application areas of cargo container depending on the
specified parameters of general cargo are defined. It is
demonstrated that a complete technical and economic
feasibility study of pallet shipment should be done.
Besides, the expenses on transport container usage
should be taken into account as well as those forming
a unit load.

Key words: general cargo, packaging, cargo stowage,
transport container, allocation of cargo, pallet,
container.
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BeepgeHue

TapHO-ynakoBOYHbIE rPY3bl 4aCTO NEPeBO3ATCA OTAENb-
HbIMU PY30BbIMU euHULAMK (80 55 % OT BCeil NepeBo3ku),
YTO 00YCNABIMBAET NPUMEHEHMWE TAXKENI0r0 PYYHOro Tpyda
Yy BCEX Y4aCTHUKOB Lienu noctasok [1-7, 9-17, 19]. Takxe
HE0b6X041MO OTMETUTb, YTO [0CTaBKa rPY30B NOLUTYYHO He-
pefKo NPUBOAUT K 3HAYUTESIbHbIM NOTEPSM rpy30B, XuLLe-
HUAM, YBENUYEHUAM NPOCTOS TPAHCMOPTHLIX CPEACTB Moj,
NOrpy304HO-Pa3rpy304HbIMI onepauusmi, a Takxe K no-
Tepe TOBapHoro smaa [3, 5].

MHoro4mcneHHble nccnegoBaHns B 0611acT NakeTu-
3alUMK TapHO-YNaKOBOYHbIX rPY30B NOATBEPXAAOT 3d)-
(heKTUBHOCTb BHEPEHUS NaKETHbIX NePeB0O30K, 0COOEH-
HO NPU HaNMYMN MHOTOKPATHbIX NEPerpy3okK B Lensax no-
cTaBok [1-20]. OnHako Ha CEroAHsIWHWA AeHb HEe06X0-
OUMO AOMONHUTb JaHHble UCCNeLoBaHNS C Y4eTOM CpaB-
HEHWs CPeACTB NakeTu3auun B 3aBMCUMOCTM OT Pasniny-
HbIX 3Ha4eHUI NapamMmeTpOB TPAHCMOPTHOM Tapsl. B ¢BA3M
C 9TUM LeNiblo paboTbl ABNAGTCSH NMOUCK PaLMOHaNbHON
TPAHCMOPTHON Tapbl B 3aBUCMMOCTM OT PasfnyHbIX Na-
pameTpoB, BNUSAIOLMX HA KOHEYHYID CTOUMOCTb J0CTaB-
K1 B LLensx nocTaBoK.

Onpepenexue 06Len CTOMMOCTH
[l0cTaBKM 1 nakera
TapHO-YNaKoBOYHOro rpy3a

O6Lwwe 3aTpatbl Ha JOCTABKY OFHOIO TPAHCMOPTHOMO
naketa BKNOYAIOT B ce6a 3aTpaTbl HA NepPeBO3KY, 3aTpathl
Ha MOKYNKY He06X0AMMOr0 KOMM4YeCTBa TPAHCMOPTHOI Ta-
pbl, 3aTpaThl HA (DOPMUPOBAHUE NAKETa, a TAKXE 3aTpathl
Ha NOrpy3Ky B MYyHKTE OTNPAB/IEHUS W BbIrPY3KY B NYHKTE
HazHa4eHns. 06LLas CTOMMOCTb J0CTaBKM 1 NakeTa TapHO-
YNakoBOYHOIO rpy3a MOXET 6bITb OnpefeneHa no crepy-
toLLen opmyne:

a) 6) I

e, MM

Opranu3sauua npou3sojacTea (TpaHcnopr)

C=

“(Crapa * Crax * Cror + Cogp + Cpaar + Crop ), PYO./NAK., (1)

N Tapa nak nep paar
nak

rae Ny, — KONM4eCTBO TPAHCMOPTHBIX NAKETOB, pa3MeLLae-
MbIX B YHUBEPCANIbHOM KOHTEHEPE, LT.; Crapy — CTOUMOCTD
TPAHCNOPTHOI Tapsl, py6.; Cpa — 06LLA7 CTOMMOCTL (Pop-
MUPOBAHMS TPAHCMOPTHOO NAKeTa, Pyo.; Cror — CTONMOCTb
MOrpY3KMN TPAHCMOPTHBIX NAKETOB, PYO.; Crep — CTOMMOCTL
NepeBo3KI 0IHOr0 KOHTEINHEPa, PY6.; Cpagr — CTOMMOCTL
PasrpysKku TPaHCNOPTHbIX NaKeToB, Pyo., Cyop — CTOUMOCTL
BO3BpATa MOPOXXHEr0 KOHTeliHepa, pyo.

Kak 1anaranoch BblLLe, He06X0AMMO [OCTaBUTL TapHO-YnNa-
KOBOYHbIV IPy3 B KOHTEAHEPAX C pasnu4HbIMU NapameTpamiu.
Mofo6HbIE UCCNeJ0BaHNS BbINOMHANUCH PaHee B TalUKeHT-
CKOM VHCTUTYTE UHXEHEPOB XEeNe3HOLOPOXHOr0 TpaHCNop-
T1a[2,7,9-10], 04HaKO B 3TMX paboTax He y4MTbIBANUCH pac-
CTOSIHME, CTOUMOCTb Tapbl, @ TAKXE 3aTpatbl Ha (HOPMUPO-
BaHWe TPAHCMOPTHOrO NaKeTa B 3aBUCMMOCTH OT KOJMYECTBA
TapPHO-YNakoBOYHbIX rpy30B. llepes TeM Kak onucatb METOAU-
Ky 1CcCrnefjoBaHns, He06X0AMMO YTO4YHUTb, YTO TAKOE TPaHC-
nopTHas Tapa. TpaHcnopTHas Tapa — 370 BUA YNAKOBKK AN
3aLLNTbI TOBAPOB B NOTPEOMTENLCKOMN Tape OT BHELLUHUX BO3-
[EACTBNIA NPKU NOrPY304HO-PA3IPY304HbIX PaboTax, TPAHC-
NOpPTUPOBKE W XpaHeHWUW. MoAA0HbI ABASAOTCA TPAHCNOpT-
HOI Tapoil 1 BbIBAKOT B 3aBUCUMOCTU OT KOHCTPYKLLMU: N0~
CKue (puc. 1, a), cToeyHble (puc. 1, 6) 1 AwmnYHbIe (puc. 1, B).

B naHHoi1 paboTe 6yaem CpaBHWUBATb MeXAY CO60i noj-
LOHbI NIOCKME U CTOEYHbIE, MOCKONbKY OHW Haubornee Lu-
POKO MCnonb3ytoTcs. [apameTpbl NOAL0HOB:

©® [1BYXHACTUNbHbINA YETbIPEX3aX0AHbIN NNOCKUA [e-

PEBAHHbLIA NOSAOH C rabapuTHbIMU pasMepamm
1200x800x150 mm, ¢ maccor 6pyTTo 1 T (NOLAOH
2M14-1,0 4 TOCT 33757-2016);

® NoAJOH CTOEYHbIA C YeTbIpbMSA HECbEMHbIMU

CTOMKamu 1 06BA3KON C rabapuTHbIMU pasmepa-
mn 1240x840x1150 mm, maccoi 6pytTo 1,25 1
(4C0 — 1240x840x1150: 1,25 TOCT 9570-2016).
[MTonesHble rabapuTHble pa3mepbl CTOEYHOrO NOA-
JoHa cocTasnaoT 1200x800x950.

OTATIN I X

A,
1=
b, Mm a, MM 1

u

Puc. 1. [10000HbI pasHbix KOHCMPYKYUL:

a, MM

1N

a — nnockue; 6 — cmoeyHble; 8 — AWUYHbIE (a — OAUHA N0O0OHa, MM; b — wWupuHa noddoHa, MM; e — BbICOMA OKHA 0151 8800A 2py303ax8ama, Mm)
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Opranu3auums npon3BoacTBa (TpaHcnopT)

>

O
él
a)

12’%
=

Puc. 2. ®opmuposaHue mpaHcnopmHo2o nakema:

0)
5 O N

6 Eﬁlﬂm o

0, MM

W

1 — KoHseliep nodayu 2py308 8 30Hy delicmsus poboma; 2 — nepezpyxaemsili epy3; 3 — nodsecHoll nepeepy3o04Hbili pobom; 4 — gopmupye-
MbIl mpaHcnopmusll nakem; 5 — naockuli nod0oH; 6 — KoHseliep 8bI0a4YU 20MOBbIX MPAHCNOPMHbLIX NAKeMOo8; 7 — CMoeyHbili N0000H
(o0 — dnuHa mapHo-ynaKoBOYHOR0 2py3a, MM; 3 — WUPUHA MAPHO-YNAKOBOYHO20 2py3a, MM; & — BbICOMA MAPHO-YNAKOBOYHO20 2py3a, MM)

CTOMMOCTb TPAHCMOPTHOIA Tapbl NPUBOAMUTCA NOCNE ONpe-
[JereHus cToumocTu hopMUPOBAHUS TPAHCMOPTHOTO Nake-
Ta, TaK KaK [1s1 Ha4ana Heo6xo4Umo paccuuTaTb KONM4ecTBo
YKNajblBaeMblX TAPHO-YNAKOBOYHbIX FPY30B HA NOAJ0H.

CTommocTb (hOpMUPOBAHMS TPAHCTIOPTHOMO NaKeTa 3a-
BUCUT OT KOJIM4ECTBA TapPHO-YNAKOBOYHbIX FPY30B, napa-
METPOB NOAL0HA, a TAKXKe 3aTpa4nBaemMoil TPYL0eMKOCTH
B YeN.-4ac Ha OfMH naket. Ha puc. 2 npueeseHbl CNocoosI
(hopMMUpPOBaHNA TPAHCNOPTHOrO NaKeTa.

Konun4ecTBo yKNagblBagMblX TAPHO-YNAKOBO4HbIX rPY30B
MOXXHO ONpeaenuTb Mo CYLLECTBYIOLWUM MeToaunkam [2, 9,
10, 13-15]. Y1cno TapHO-yNakoBOYHbIX FPY30B HA NOAL0-
He R; Ans pa3nuyHbIX CNOCO60B YKNAAKN PacCcuUTLIBAETCS
no cnegytoLwum opmynam:

1) 0NMHHAA CTOPOHA TapHO-YNaKOBOYHbIX FPY30B YKna-
[bIBAETCA BAONb ANIMHBI NOAJOHA, LOKNALKa He Npou3Bo-

anres:
a b c
Ri=¢|—|g —|€ <] 1)
a B )
roe a, b, c — napameTpbl TPAHCMOPTHOIO NakeTa: [JInHa,
LUMPUHA 1 BbICOTA COOTBETCTBEHHO, MM; o, B, 6 — napa-
METpPbl TAPHO-YNAKOBOYHbIX rPY30B: A/IUHA, LUMPUHA U Bbl-
€OTa COOTBETCTBEHHO, MM (pa3Mepbl TAPHO-YNaKOBOYHOIO

rpysa — 560x400x300 mm ¢ maccoi 50 Kr).
an MCNoS1Ib30BaHUK NJIOCKUX NOAA0HOB:

1200 800 1650
R1 =& e —m | =
560 400 300
=2-2-5=20 wr.
[Tpn ncnonb30BaHUM CTOEYHbLIX NOALAOHOB:

o= o Soa o g -2 28 =12
560 400 300

2) KOpOTKas CTOPOHA TAPHO-YMAKOBOUHbIX IPY30B yKIa-
[bIBAETCH BAOMb ANIMHBI NOALOHA, [OKNaLKa He Npoun3Bo-

QnTCA:
R CIR S

I'Ipvl MCNOoNb30BaHUN NIOCKUX NOAA0HOB:

R—¢ 1200 800 1650 _3.1.5-15 T,
400 560 300
an MCNoJsIb30BaHUN CTOEYHbIX NOALOHOB:
R - 1200 800 950 3439w,
400 560 300
Mocne pacyeta yucna TapHO-ynakoBOYHbIX rPY30B Ha
NoAJOoHe AN KXA0ro /-ro cnocoba BbioMpaeTcs crnoco6
YKNafKu, npu KOTOPOM 06€CneYnBaeTcs MakcuManbHoe 3a-
NONHEHNe TPAHCNOPTHOr 0 NakeTa:
= 3
o =mixiAi) 9
CymmapHas macca TapHO-yNakoBOYHbIX FPY30B B TPaHC-
MOPTHOM MaKeTe C y4eTOM MAcChl NOAL0HA ONpefenserTcs

no cpopmyne
Gszc'g+gnonSqnonr 4)

rfie g — Macca TapHO-ynakoBOYHOTO rPy3a, Kr; gy — Mac-
Ca NOA/IOHA, K} (o, — Macca G6PYTTO NOAAO0HA, KI.
an MCNOJS1Ib30BAHUW NMJIOCKUX NOJA0HOB:

G=20-50+40 <1250 kr.

1040 kr < 1250 kr.



[Mpn ncnonb30BaHUM CTOEYHbLIX NOAAOHOB:
G=12-50+76 <1250 r.
676 kr <1250 kr.

CTOMMOCTb (HOPMUPOBAHMS OAAHOTO TPAHCMOPTHOO Na-
KeTa onpeaensieTcs CreayoLum 06pasom:

w-30M-1,36
nak — T, (5)
CcMm
rae w— TPynoeMKoCTb (POPMUPOBAHUSA OLHOMO TPAHCMOPT-
HOr0 Naketa, 4yes-4ac/nak; 1,36 — k03pULNEHT B3HOCOB
B MEHCWOHHbBIA POHA 1 hOHJ COLMANBHOr0 CTPAaX0BaHUS,;
T — cpeaHee 4nUcno paboynx aHel B MecsLe, AeHb/Mecs,;
few — NPOJOMKNTENBHOCTL Paboyein CMeHbl, 4ac/aeHb.
TpynoemkocTb hOPMUPOBAHUS OJHOTO TPAHCMOPTHO-
ro naketa MOXHO OnpefenuTb no hopmyne:
Rityn 1,

w=—_"T yen_yac/nax., (6)
3600

rae by — CpeaHee BPeMA YKNajiKn OfHOW eAuHNLbI rpy-
34, C; M1y — YNCNO rPY34MKOB, YKNa/IbIBAIOLLMX rPY3 Ha MOJ-

JOH, yenl.; 3600 — 4ncno cekyHa B vace, C.
an MCNOS1Ib30BaHUW NMJIOCKMUX NOSA0HOB:

20-20-2

=————~0,22 yen.-yac/nax.
3600

C - 0,22-25000-1,36

A 6.8 ~ 36 py6./naK.

[Mpn ncnonb30BaHUM CTOEYHbLIX NOALOHOB:

12.20-2
W=

=———~0,13 yen.-yac/nak.
3600

_0,35-25000-1,36

Ak 6.8 ~ 58 py6./naK.

Kak BMIHO MO pe3ynbTatam OnpefeneHns cToUMMOCTy
(hOPMMPOBaHMS TPAHCNOPTHOTO NaKeTa, OJH NaKeT, cchop-

Opranu3sauua npou3sojacTea (TpaHcnopr)

MMPOBAHHbIN C NOMOLLIbK) CTOEYHOr0 NOA0HA, NONy4aeTes
Ha 55 % [JeLleBsie, 4em NakeT C UCMOJb30BAHUEM MITOCKO-
ro NoAAoHa, OJHaKo Nnpu onpegenieHnn 06LLen CTOUMOCTH
pesynbTatbl MOryT 6bITb BIIM3KUMU.

CTOMMOCTb Tapbl (DOPMUPYETCS MCXOAS U3 06LLEr0 KO-
NN4eCcTBA Pa3MeLLaeMbIX TPAHCMOPTHbIX MAKETOB B KOHTEM-
Hep 1 onpeaenseTcs no opmyne:

L L H
N = {g(mj'npﬂn-'_g(mj}s(c_n} (7)

rae L — nonesHas AnnHa KoHTenHepa, Mm; H — nonesHas
BbICOTA KOHTENHEpa, MM; @ — ANNHA TPAHCMNOPTHOrO na-
KeTa, MM; b — LUMpWHA TPAHCMOPTHOrO Naketa, Mm; G, —
BbICOTA TPAHCMOPTHOIO Nakerta, MM (TPAHCMOPTHbLIE Nake-
Tbl BbICOTON 60nee 1800 MM K norpyske He JOMNYyCKalOTCA
(TOCT 23285-78)); A — YCIOBHbIii TEXHONOTMYECKMIA 3330
Ha BO3MOXXHbIE HEPOBHOCTM MPUEratoLLmX nnocKoCTel, Mu;
Npsg — KONNYECTBO YKNAAbIBAEMbIX PAAOB NO ANNHE KOH-
TeiHepa (Nya, = 1); €(...) — norunyeckasi onepauns okpy-
rMeHus pesynbrara 40 Lenoro Yncna B MeHbLUYH CTOPOHY.
[Mpu ucnonb30BaHMM NAOCKUX NOALOHOB:

v | 5898 Apase 5898 )|,
nak 1 % 1200+ 40 800+40

[Mpn ncnonb30BaHUM CTOEYHbIX NOALAOHOB:

v | 5898 Apass 5898 )|,
nak 1 1240+ 40 840 +40

x€ @ =20 nak.
1150

Ha puc. 3 1 4 npefcTaBneHbl CXeMbl Pa3MELLEHNs TPAHC-
MOPTHbIX NAKETOB, CDOPMUPOBAHHBIX C NOMOLLbIO MIIOCKMX
1 CTOBYHbIX NOAJOHOB.

B 1a6n. 1 npusoguTCcA CpaBHEHME BMECTUMOCT KOH-
TeliHepa ¢ pasnuyHbIMK NapameTpamiy TPAHCNOPTHOrO Nna-
Keta npu ycnoBun G- Ny < Guonr (Gronr — Macca 6pyTTo
KOHTeliHepa).

Tabnuua 1

CpaBHeHue BMECTUMOCTHU KOHTEﬁHepa C pa3ji4yHbIMU NapaMeTpamMu TPAHCNOPTHOro NakKeTa

Bup KonuyectBo eaunumy

Macca TpancnopTHoro

O6Liee KONUYECTBO 06wjas macca

han e T naKeTa KT eanHnY TPaHCNOPTHOI
AL @ NO/LAOKE, LUT. : B KOHTEAHEpe, LWT. napTuu, K&
Mnockuin 20 1040 220 11440
CTOeYHbIi 15 676 300 13520
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H, mm

e

B, mm

L, Mm

Puc. 3. Cxema pasmelyeHus mpaHcnopmHsix NAKemos, CoPMUPOBAHHbLIX C NOMOLUbIO NIOCKUX NOOOOHO8

=
® = & = & [ = = = = i ® &
I Sl & Sl & Sl Sl (7 & &
AED AEDIamb Iamb 1% b, .
=
R AR A N AR A o
> g < o <
o > o >, \
L, Mm

Puc. 4. Cxema pazmewyeHus mpaHcnopmHbsix NaKemos, chopMUPOBAHHLIX C NOMOULIO CMOeYHbIX NOAAOHO8

Kak BugHO 13 1abn. 1, npu UCNONb30BaHUN CTOEYHBIX
NOAA4OHOB BMECTUMOCTb TaPHO-YNAaKOBOYHbIX PY30B B KOH-
TeliHepe 60MbLUE (NpyY 3afiaHHbIX NapaMeTpax rpysa Ha 80
rPY30BbIX eAUHUL 6OJTbLLE).

Pe3ynbTarbl cpaBHeHWst BMECTUMOCTM KOHTEliHepa ¢ pas-
NNYHBIMI NapameTpamMu TPAHCMNOPTHOrO nakeTa npuseme-
Hbl B Ta6nN. 2.

[Teperpy3ka TpaHCMOPTHbIX MAKETOB MOXKET BbINOJSIHATb-
CSl Ha CKNaje, Ha OTKPbITON NNOLUAJKe, Yepe3 KPbITYIO ne-
PEerpy304Hyr0 pamny ¢ NOMOLLbK BUMIOYHOMO NOrPy34UKa,
KaK nokasaHo Ha puc. 5.

OnpefenexHue CTOMMOCTH NOrPy304HO-Pa3rPy304HbIX
pa6ot nponssogunock no metoguke [12]. CToumocTb no-
rPy3KmM (pasrpy3ku) 0AHOr0 NIOCKOro UM CTOEYHOro NoA-
[OHa onpefenseTca B 3aBUCUMOCTU OT KOJIMYECTBA Nake-
TOB, Pa3MeLLAeMbIX B KOHTEIHEp.

W, -3M-1,36

= , pyb./nax., 8
nor e ™ (8)

FIE Wqor — TPYAOEMKOCTb NOTPY3KM UMK Pa3rpy3Ku ofHO-
ro TPAHCMOPTHOrO NaKeTa, Yes.-4ac/nak.



Opranu3sauua npou3sojacTea (TpaHcnopr)

Tabnuua 2

CpaBHeHMe XapaKTePUCTMK KOHTENHEPa C pa3HbIMM NapamMeTpamu TPAHCNOPTHOrO NaKeTa

Bupg 06Liee KONMYECTBO T|
nogaoHa pasmeLLyaeMbix B

PAHCNOPTHbIX NAKETOB,
O/1HOM KOHTElHepe
11

CroumocTb 06wme 3aTparbl
O[JHOr0 NOAA0Ha, pyo. Ha NOAACHbI, py6.
350

lnockui 3850
CTOEYHbIN 20 1700 34000
; 3 - - [Mpn ncnonb30BaHUM CTOEYHbIX NOALAOHOB:
2
= = = = = = M =1yesn.-yac/nak.
3600
@ e SRR IR | R 1.25000-1,36
wor = ——————— = 165 py0./naK.
Puc. 5. TexHonozusa nozpy3Ku/pasepy3Ku mpaHcnopmHbIx 26-8

naxkemos 8 KoHmelHep:
1 — yHuBepcanbHbill KoHmeliHep; 2 — BUNOYHBIL 3N1eKMPONoePy34UK;
3 — mparcnopmusili nakem

TPYA0EMKOCTb NOrpy3KU N Pa3rpy3Ku OAHOMO TPaHe-
NOPTHOrO NakeTa ONpefensaeTcs creaytoLmm 06pasom:

N,

-t.on
W = _nak_“nep

P yen.-yac/nax.,
3600 ©)

rae tne, — CpeaHee BPems neperpyskn 0fJHOT0 TpaHCnopT-
HOr0 NaKeTa, C; N, — YMCN0 BOAUTENEN BUNOYHOr0 Norpys-
41Ka, Yen.; 3600 — ymcno cekyHn B yace, C.

[Tpn ncnonb3oBaHUM NAOCKMX NOALOHOB:

11-180-1
W=——r

=0,55 yen.-yac/nak.
3600

_0,55-25000-1,36

o 6.8 =90 py6./naK.

lMpu onpefeneHmn 06LLEN CTOMMOCTU [OCTaBKW rpy-
30B B KOHTEHEPE pacxofbl Ha MOrpy3ky u BbIrpy3Ky rpy-
30B YBaUBaNINCh.

CTOMMOCTb TPAHCNOPTUPOBKM OJIHOrO CTAHAAPTHOIO Noj-
J0HA UK ALLMYHOrO NOAL0HA ONpeaenseTcs B 3aBUCUMO-
CTY OT CTOMMOCTW TPAHCMOPTUPOBKI KOHTENHEPA W KONWYe-
CTBA TPAHCMOPTHbIX NAKETOB B OHOM KOHTEIHEpE, a TaKxKe
B 3aBMCKUMOCTM OT PaccTOsHMsA NnepeBo3k. CToMMOocCTb ne-
peBO3KW paccuuTbiBanack no fMpeiickypanty 10-01 (Tapudp-
Hoe pykoBoAcTBO Ne 1, yacTs I1) ¢ KO3 PULIMEHTOM UHIEK-
cauun 4,237, kak 6bino ycranosreHo 30.10.2018 r. (Mpukas
®efeparnbHOi aHTUMOHOMONLHOM CNYXO6bI), N0 cxeme 93 —
nnara 3a nepeBo3Ky rpy30B B YHUBEPCAIIbHbIX COOCTBEHHbIX
(apeH0BaHHbIX) KOHTelHepax (3a 04uH KoHTenHep). CTou-
MOCTb BO3BpaTa NopoXXHNUX KOHTENHEPOB PaccymTbiBanach
no nyHkty 2.11.17 no MNpeickypanty 10-01 (TapuchHoe py-
koBoAcTBO Ne 1, yactb Il) ¢ koadhpuumentom 0,6. Pesyrb-
TaTbl pac4eTOB CTOMMOCTMN NEPEBO3KIU OAHOI0 TPAHCMNOPT-
HOro nakeTa rnokasaHbl B Taén. 3.

Tabnumua 3

CroumocTb nepeBO3KU TPAHCNOPTHOrO nNakKerta,
C(bOpMMpOBaHHOFO C NOMOLLbIO OAHOIO0 NJIOCKOro Mjiu oAHOro CToe4yHoro noaAoOHa

CroumocTb
PaccTosHue TPaHCNOPTUPOBKM

nepeBo3Ku, KM

KOHTENHEpa ¢ y4eTom
BO3Bparta, py6.

CTOMMOCTb TPAHCNOPTUPOBKY, pyo6.

NNOCKUA CTOEYHbINH OAHOr0 NJyIOCKOro OZHOr0 CTOEYHOro
nopAoH nopaocH nopaoHa nopaoHa

250 20523 4 11 20 1865,8 1026,2
500 25807,1 11 20 23461 1290,4
750 31042,6 1 20 28221 1552,1
1000 35847,7 1 20 3258,9 1792,4
1250 40712,5 11 20 37011 2035,6
1500 45469,5 11 20 4133,6 2273,5

Ne 3 / CeHtsabpb / 2019
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Opranu3auua npou3sojacTea (TpaHcnopr)

A3 Tabnuubl BUOHO, YTO C YBEJIMYEHUEM PACCTOAHUA
CTOMMOCTb NepPeBO3KM YBENNYNBAETCA. ITO BNOJIHE MOHAT-
HO U He TpebyeT AONOSTHUTESTbHbIX NOSACHEHNIA.

06cyxaeHue pe3ynbTaToB

Takum 06pa3om, o6Lumne 3aTpaTbl Ha JOCTABKY TPaHC-
MOPTHOr0 Naketa KOHTelHepamu, CPOPMUPOBAHHLIMM
C NMOMOLLbH0 NNOCKMX NGO CTOEYHbIX NMOALOHOB, BKITHOYa-
t0T B ce65 3aTparbl HA NEPEBO3KY, CTOMMOCTb TPAHCMNOPT-
HOI Tapbl, CTOUMOCTb (DOPMUPOBAHMSA MakKeTa u 3aTpatbl
Ha NOrpy3Ky B MyHKTE OTNPAB/IEHMUS W BbIrPY3KY B NYHKTE
Ha3Ha4eHus. Pe3ynbraTbl pacyeToB CTOUMOCTU NEPEBO3KM
OZHOr0 TPAHCMOPTHOrO NakeTa ¢ PasHbIMU BUAAMU NOAJ0-
HOB NpeAcTaBeHbl B Tabn. 4.

113 Tabn. 4 BUAHO, 4TO NpM «KOPOTKUX» NepeBo3Kax 06-
Ll CTOMMOCTb JOCTaBKW OJHOI0 TPAHCMOPTHOIO MaKeTa,
€HOpPMUPOBAHHOIO C MOMOLLBIO NI0CKOr0 NOAA0HA, JeLles-
fe, 4eM NP1 NPUMEHEHUM CTOBYHbIX MOLLOHOB. TO HarNsA-

HO M0Ka3aHo 1 Ha rpadoukax puc. 6, NOCTPOEHHbIX HA OCHO-
BaHUM [aHHbIX Tabn. 4. O4eBUAHO, 4TO NPM PACCTOSHMM Ne-
peBo3kn 4o 999 Km Hanbornee npeanoYTUTENIbHbIM BULOM
TPAHCNOPTHOIA Tapbl ABNAETCA NOCKWA NOAA0H, a NpUMe-
HEHME CTOEYHbIX NOAA0HOB LIeIeco06pasHo Npu nepesos-
Ke Ha pacctosHue 1000 km 1 6onee.

6000

5000
CToeYHbIiA N0AA0H

4000 /___-
3000 —==""

[Tnockui noaaoH
2000 T T T T 1
250 500 750 1000 1250 1500

PaccTosHue nepesosku, kKM

CToumocTb AOCTaBKM, py6

Puc. 6. 3asucumocms cmoumocmu docmasku
00H020 MPaHCNOPMHO20 nakema 2py3a
om paccmosHus 00CMasKU MAPHO-yNnakoBoyHo20 2py3a
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Tabnuua 4

06wme 3aTpaThl Ha TPAHCNOPTUPOBKY OAHOrO TPAHCNOPTHOrO NaKeTa, CHOPMUPOBAHHOIO
C NOMOLYbIO NIOCKOT0 NMGO CTOEYHOro NOAAOHA, B 3aBUCMMOCTY OT PACCTOAHUA NEPEBO3KU

Bup nopnona JlorucTyeckue onepauun
CTOMMOCTL TPAHCMOPTUPOBKN 18658 | 23461 | 28221 | 32589 | 37011 | 41336
0[JHOr0 Nakera, pyo.
CTOMMOCTb O/HOI Tapsbl, pyo6. 350,0 350,0 350,0 350,0 350,0 350,0
) CToMMocTb hOPMMPOBAHMS OAHOMO 36,0 36,0 36,0 36,0 36,0 36,0
Mnockui TPaHCNOPTHOrO Naketa, pyo.
CTOMMOCTb MOTPY3KM 1 BbITPY3KM 90,0 90,0 90,0 90,0 90,0 90,0
0JHOr0 Naketa, pyo.
O6luwe 3aTpatbl Ha TDGHGMOPTUPOB- | ooyt 0 | g9y | 30981 | 37349 | 41771 | 46096
Ky OZIHOr0 nakeTa, pyo.
CTOHMOCTS TPaHGROPTUPOBKA 10262 | 12904 | 15521 | 17924 | 20356 | 22735
0JHOr0 naketa, pyo.
CToMmocTb 0fHOIA Tapbl, py6. 1700 1700 1700 1700 1700 1700
) CToNMOCTb (hOPMUPOBAHIA OLHOMO 58,0 58.0 58,0 58,0 58,0 58.0
CTOeYHbIiA TPAHCMOPTHOIO Naketa, pyo.
CTOMMOCTS NOrPY3Kil W BLIFDY3KH 1650 | 1650 | 1650 | 1650 | 1650 | 1650
0JHOr0 naketa, pyo.
O6wwe 3aTpatbl Ha TDGHGNOPTUPOB- | g1 9 | 39134 | 34751 | 37154 | 39586 | 41965
Ky OAHOr0 nakeTa, py6.




3aknoyeHue

Mo pesynsTatam ccnenoBaHNs LenecoodpasHocTy ne-
PEBO30K TapHO-YNAKOBOYHbIX FPY30B B TPAHCMOPTHbIX Na-
KeTax C [JOCTaBKOI UX B YHUBEPCANbHbIX KOHTEIHepax Mo-
ryT 6bITb CAENaHbI CefyHLLne BbIBOAbI:

1. Konn4ecTtBo TapHO-yNakoBO4HbIX rPy30B, NepeBosu-
MbIX C UCMOJIb30BAHIEM CTOEYHBIX NMOALOHOB C YKa3aHHbI-
MM BeJI4MHaMK, 60/bLLUE MO CPABHEHMIO C NPUMEHEHUEM
MAOCKMX NOAA0HOB. 3TO AOCTUIABTCH 3a CHET BO3MOXKHO-
CTW LUTA6ENMPOBAHNA TPAHCMOPTHBIX NAKETOB B HECKOMb-
KO IpYCOB, He J0NyCKas Npu 3TOM MeXaHW4eCKMX NOBPeX-
JeHuni rpysa.
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Comparative analysis of transportation cost
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AHHOTauuA

Bbl60p TPaHCNOPTHbIX CPeACTB AN NepeBO3KN rpy-

30B — OAWH U3 MaBHbIX BONPOCOB B TpaHCﬂopTHOVI
noructuke. B ctatbe PaCcCMOTPEHbI OCHOBHbIE KPUTEPUN
Bbl60pa NOABUKHOIO COCTAaBa, NpuBefeH pacyeT CTou-
MOCTU NepeBO30K. B paBHOI7I mepe C AanbHOCTbIO Nepe-
BO3KW Ha ee CTOMMOCTb OKa3blBaeT HeMai0e BIUAHUe
CPOK OOCTaBKHN. ﬂOKa3aHO, 4yTo HaM6onee BbIFO,D,HOI7I
ABNAECTCA KOHTeVIHepHaﬂ OTnpaBKa.

KntoyeBble cioBa: cTOMMOCTb nepeBo3Ky, KOHTeVIHep-
Hasa OTNpaBKa, BArOHHAA OTNpaBKa, dBTOTPAHCNOPT.
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Abstract

Choice of transport facilities for cargo shipping is one
of the main issues in transport logistics. The article
looks upon basic criteria of rolling stock choice. The
transportation cost estimate is given. Alongside with
distance, delivery terms also produce a considerable
influence on costs. The most profitable is shown to be
container forwarding.

Key words: transportation cost, container forwarding,
wagon forwarding, motor transport vehicles.
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OCHOBHbIM BONPOCOM B NOTUCTUYECKOM MEHEKMEH-
Te 0CTaeTCs BbI6OP TPAHCMOPTHBIX CPELCTB L1 NEePeBO3KM
rpy30B. CyLieCTBEHHbIMI KPUTEPUAMU NPU BLIGOPE TPaHC-
nopra criegyert c4mTatb CTOUMOCTb NEPeBO3KU, CPOK J0-
CTaBKM rpy3a, COXPaHHOCTb rpy3a, HafleXHOCTb NepeBos-
KW, HE3aBMCUMOCTb OT MOTrOAHbIX YCIIOBUIA U JOCTYMHOCTb.

PaccmoTpum oanH 13 Kputepnes noapo6Hee. GCTOUMOCTb
NepeBo3KN — KITH04eBOI (hakTop B BbIGOPE TPAHCMOPTHOO
CPeLCTBa, HO OH He BCEraa 3aB1CuUT OT AaNbHOCTW NEPEBO3KM.
MpuBenem pacyer Anf OTHOCUTENBHO B3aUMO3aMEHAEMbIX
TPaHCMOPTHbIX CPEACTB (BarOH, KOHTEMHEP M aBTOMOGUNb).

Pacyet cTOMMOCTU NepeBo3KM Ha XENe3HOL0POXHOM
TpaHcnopTe NPOM3BOAUTCH HA OCHOBaHUK [peiickypaHTa
Ne 10-01 [1], KOTOPGIiA, B CBOKO 04epefib, COOTBETCTBYET
YcTaBy XXene3HoA0p0XXHOro TpaHcnopTa [2, 3]. Bee rpy-
3bl, NEPEBO3UMbIE XENEe3HOA0POXHbIM TPAHCMOPTOM, [e-
NATCA HA TPY TapUPHbIX Knacca. K pacCMOTPEHMIO MPUHU-
Manunch rpy3bl pasHbix Knaccos (taén. 1).

06Lwas cToMMOCTb NepeBO3KM onpeaenseTcs no gop-
Myne:

Cop = (T+A-Zt+Y )12, py6., (1)
roe T — Tapud Ha Xene3Ho40pOXKHOM TPaHCNopTe, pyo.;
A->t — cTaBKa oneparopa nojBMXHOro cocrasa pyo.;
A — cTaBKka 3a apeHfy MOABMXHOro cocraea py6./cyT.;
2.t — CpOK [JOCTaBKM rpy3a (OnpeaenseTcs B COOTBETCTBIAN
c [4], BKNnto4as Bpems Ha nogady-y6opKy noLBMXHOro cocTa-
Ba), CyT.; 1,2 — KoappuumeHT, yuntbisatowmin HAC, pyo.;
Yion — CTOUMOCTb [JONONHUTE/bHBIX YCNYT B NYHKTE OT-
npasfieHns/Ha3Ha4eHms, pyo.

06wias chopmyna onpefeneHns Tapuos Ha XKeNe3Ho-
JOPOXHOM TpaHcnopTe onpeaensarcs no [1] n umeer BuA:

T=(N-Ki-Ky- K- Ky + B)-Ks, (2)

roe I — 6asoBas cTaBka, COOTBETCTBYtOLAs cxeme [ 3a
Nnonb30BaHMe UHGPACTPYKTYpol u taron PXKI Ha KoH-
KPETHOM pacCcTOfHMK U AN COOTBETCTBYIOLLEH 3arpys-
Ku BaroHa [1], py6.; Ky—Ks — nonpasoyHble koadduuu-
eHTbI K CTaBKam Tapuda, onpeaenstoTcs B COOTBETCTBUN
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c [1]; B— tapud 3a ucnonb3oBaHue BaroHOB (TaK Kak Ba-
FOHHbIE NAPKM ABNAOTCA COOCTBEHHOCTHH ONEPaTOPCKUX
KoMnaHuii, B = 0).

CTaBky 3a apeHfy NOABWMXHOr0 cocTaBa A npuHMMaem
Ans nonysaroHos pasHoit 3000 py6./cyT., Ans KPbITbIX Ba-
ronos — 2500 py6./cyT. Takas CTOMMOCTb CBA3aHA C BO3-
HWKHOBEHWEM NTOKANbHOr0 JedoULIMTa Ha PbIHKE NOBUKHO-
ro coctasa [3] n onpeaenexa Ha 30.05.2019 r. CToumocTb
AONONHUTENbHbIX YCNYT Vg0, B pacHeTax s BCEX BU/OB
TpaHcnopTa npuHUmaem pasHoi 0.

Pacc4uTaem CTOMMOCTb NEPeBO3KM s KOXLOro Tapud-
HOr0 Kracca 1 npueejem CTOMMOCTb OCTABKU, MPUXOLALLY-
tocs Ha 1 T. Pe3ynbTathl pacyeToB NpeacTaslieHbl B Ta6. 2.

Pac4et cToMMOCTU NepeBO3KN B KOHTeIHepe Ha xe-
Ne3HOA0POXHOM TPAHCMOPTE NPOU3BOAUIICS aHaNorny-
HO, C Y46TOM TapudHbIX CTaBOK Ha NepeBO3KY KOHTENHe-
pa u ero apenfpl. K paccmotperuto npuHsaTel 20- u 40-dy-
TOBbIE KOHTENHepb!. NoApasaeneHns Ha TapudHble Knac-
Cbl OTCYTCTBYIOT.

3a apeHay KoHTeliHepa A 6bIn NPUHATHI CreaytoLne
crasku: ans 20-¢oyToBoro KoHTeinHepa — 290 py6./cyT., Ang
40-pyToBoro — 450 py6./cyT. (onpegeneHsl MAQ «TpaHc-
KoHteliHep» Ha 30.05.2019 r.). Pesynbrathl pac4eTos cBe-
JeHbl B Tab. 2.

PaccmoTpum nepeBo3ky 20-0oyTOBOro KOHTENHEpa Ha
KOHTeiHepoBo3e. [Tnata B3uMaeTcs 3a nepeBo3ky BCEro
KOHTeiHepa, He3aBnCKUMO OT Kflacca rpysa v ero 3arpys-
Kn. CTOMMOCTb NepPeBO3KM HA aBTOTPAHCNOPTe onpeae-
naTcs no hopmyne:

CaBTO — C

nep e

-(1+P)-1.2, py6., (3)

roe Cpey — CTaBKa 32 MepeBO3KY B MEXAYrOpoaHEM CO-
o6uieHnu, pyb.; P — peHTabenbHocTb nepeso3ku, 10 %;
1,2 — KoadppuumenT, yuntoisatowmin HAC, pyo.

Coe =P s +Pos +Poocrs PYO., (4)

npouss ' ' yns

rie Piooge — NEPEMeHHbIE NPOU3BOACTBEHHbIE PACcXO-

Abl, py0.; Pyns — YCNOBHO-NOCTOAHHbIE PacXofbl, pyo.;
Pocr — MOCTOSIHHbIE pacxofbl, pyo.

Tabnuua 1

lpy3bl, NPUHATbIE ANA pacyeTa CTOMMOCTU NePeBO3KMN Ha XKeNe3HO[0POXKHOM TPaHcnopTe

r/n B

LlemeHT 281141 1
3epHo 018057 2 r/n KP
MepaHas npoBonoka 332032 3 r/n B

*MBH — mMuHumansHas BecoBas Hopma.
**[py30Nn0AbEMHOCTb BaroHOB, paBHas 60 T.
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Tabnuua 2

Pacyert cToMmMoCTM NepeBoO3KKU NOBaroHHOM
M KOHTENHEepHOIA 0TNpaBKoiA AN rpysos 1, 2 n 3 Knacca

Npusenexnas | MpusepenHas | lpuBepeHHas

MpusepexHas | lpuBepeHHas
CTOMMOCTb CTOMMOCTb CTOMMOCTb

Mapuwpyt UEJLELED N0CTaBKM N0CTaBKM A0CTaBKM CHOMMOGES CHOMMOBIS
nepeso3ku PACeTOA- | ) sa, py6/T | rpysa,py6/T | rpysa,py6/r | POCTaBK AOCTaBKH
L i e A e L Bk
1 knacca 2 Knacca 3 knacca

ExkatepuHbypr — H. Tarun 147 477,35 567,06 906,32 321,485 359,141
ExaTepuHbypr — YensbuHck 271 555,65 603,95 1093,92 361,68 423,47
ExatepuHbypr — TloMeHb 344 649,03 782,65 1252,93 389,28 472,35
YensabuHck — TioMeHb 436 703,68 862,56 1387,72 428,02 519,57
Mepmb — Kupos 430 720,76 887,113 1464,31 437,16 534,57
Yens6uHck — Mepmb 634 803,7 1010,31 1635,23 485,7 612,13
fipocnaenb — CaHkT-lNeTepbypr 832 972,4 1251,87 1990,83 573 732,57
Ekatepun6ypr — Kupos 859 986,37 1243,9 2122,46 601,853 7444
Kupos — Mocksa 923 1072,87 1345,15 2154,67 610,27 792,16
YensbuHck — Kupos 1114 1110 1431,03 2315,65 652,36 869,22
TiomeHb — Kupos 1187 1138,7 1471,9 2331,65 668,67 859,31
Knpos — CaHkT-leTepbypr 1250 1356,04 1669,42 2583,55 705,15 934,35
H. Tarun — fipocnasnsb 1509 1351,65 1584,85 2455,85 787,88 1076,38
Ekatepun6ypr — Mocksa 1655 1491,68 1784,55 2351,65 894,88 1228,25
Mepmb — MockBa 1719 1533,62 1935,4 3101,6 851,82 1169,02
Yens6uHcK — Apocnasnb 1781 1543,85 2001,27 27231 851,82 1169,02
TiomeHb — fpocnasnb 1854 1532,31 1959,6 317215 882,8 1218,58
Yena6uHck — Mocksa 1910 1663,99 2039,35 3222,15 931,59 1277,32
TiomeHb — Mockga 1983 1673,94 2186,07 3506,97 931,59 1277,32
EkatepuH6ypr — 2098 1700,96 2186,09 3506,97 955,56 1315,67
CaHkT-lNeTepbypr

Exkatepunbypr — B. Hosropog, 2146 1688,65 2209,62 3525,13 973,8 1354,56
Yensa6uHck — CaHkT-MeTepbypr 2353 1844,79 2198,82 3487,12 1043,31 1446,39
TiomeHb — CaHkT-MeTepbypr 2426 1872,15 2325,74 3621,81 1072,98 1493,88




P s =TCM+ QOTIS 11+

npouss BOA

5
+Mpem,,, +<DOT2§ge'" +P parons PYO., ©)

roe FTCM — pacxofibl, CBSI3aHHbIE C COLIEPXKAHUEM aBTO-

TpaHcnopTa, 06ecneveHne ropoye-cMa3oyHbIMN MaTepua-
. nepem -~

namu, py6.; ®0T, - — nepemeHHbIi POHA onnartbl TpyAA

BoauTenei, pyo.; Hy,, — HanbaBka BOANTENAM 32 Pa3be3fi-

HOI xapakTep paboTbl (Y4UTbIBAETCS B CNy4ae, ecriv BOAU-
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Tenb HaxoauTcs B NyTu 6onee 124.), py6.; CIDOT';;E"'M — ne-
PEMEHHbIA (POHL, ONNaThl TPyAA afMUHUCTPATUBHO-YNpPaB-
NEHYecKoro nepcoHana, pyo.; Pyparoy — PACX0[bI, CBA3AH-
Hble C ONNaToi 3a npober no enepansHbIM JOporam no
cucreme «[1natox», pyé.

CpoK [0CTaBKM B MEXAYropOAHOM COOBLLEHUM Onpe-
LenfeM 13 pacyeTa OfHM CyTKM Ha kaxable 300 KM paccTo-
AIHUS NEPeBO3KM [5].

Pe3ynbrartbl pac4eToB CTOMMOCT NEPEBO3KK rPy30B
B KOHTeHepe aBTOTPAHCMOPTOM NPeAcTaBneHsl B Tabn. 3.

Tabnumua 3

CTOMMOCTb NepeBo3KU rPy30B B KOHTeiHepe aBTOTPAHCNOPTOM

Mapupyt PaccTosHue MpuBeaeHHas CTOMMOCTb I0CTaBKM IPy3a,
nepeso3kn nepeBso3Ku, KM py6./T, 20-thyT. KOHT. Ha KOHTE/iHEPOBO3E

ExatepuHbypr — H. Tarun 141 534,63
ExkatepuHbypr — YensbuHck 192 581,58
ExatepuHbypr — TioMeHb 206 609,37
YenabuHck — TOMeHb 417 761,63
Mepmb — Kupos 489 437,16
YenabuHck — lMepmb 563 985,54
fipocnasnb — CaHkT-TeTepbypr 770 1415,5
Exatepunbypr — Kupos 845 1596,5
Kupos — Mocksa 953 1736,75
YensabuHck — Kupos 1048 1823,08
TiomeHb — Kupos 1175 1938,45
Kupos — CaHkT-leTtepbypr 1461 2492

H. Tarun — Apocnasnb 1514 2556,13
ExkatepuHbypr — MockBsa 1787 2804,21
Nepmb — Mocksa 1430 2380,25
YenabuHck — Apocnasnb 1734 2756,04
TiomeHb — FApocnasiib 1861 3097,37
YenabuHck — Mocksa 1766 3011,04
TiomeHb — MockBa 2116 3773,29
Exatepunbypr — CaHkT-leTepbypr 2294 3889,58
Exarepun6ypr — B. Hosropog, 2171 3762,37
Yens6uHck — CankT-Tetepbypr 2497 3678,04
TiomeHb — CankT-lleTepbypr 2624 3793,45

Ne 3 / CeHtsabpb / 2019
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4500 Ha ocHoBe nomy4eHHbIX AaHHbIX MO-
CTPOEH CBOAHbIA rpaduk CTOUMOCTM
4000 NepeBo30K PasHbIMU BUAAMM TPAHC-
._./'\./. nopta (puc. 1). 04eBnAHO, 4TO Hanbo-
3500 / —g nee BbIrO4HO N0 CTOMMOCTH (B pac-
_ /.// yeTe Ha 1 T rpysa) ABNAETCA KOHTEN-
% 3000 ,o\!/;/o’ HepHas oTnpaska B 20-hyTOBOM KOH-
g / o TelHepe. NepeBo3ka rpy30B aBTOTPaH-
= o, rd CNOPTOM Hanbonee BbIrofHa Ha KOpoT-
3 oo’ 8~ e Kve paccTosHMa — Ao 600 km, Torga
?;,2000 _e—® / T Kak nepeBo3ka ene3HoA0pOXKHbIM
g /' o . e = TPaHCMOPTOM — JNf TPY30B 3 Knac-

g J e’ e Ca Ha paccToAHMs cBbiwe 1500 Km.
2 1500 Pl Gy == e Onpegenswowmm HakTopom Ans
" °‘°/./.__, O —e—e—0 T > BbIGOPA NOBMXHOI0 COCTaBa AN Mne-
1000 15 e T s PR e PEBO3KY 3a4aCTYt0 SABNIAETCS €€ CTOU-
.—94;/==!: ::::./._,,. MOCTb, KOTOpas B 60MbLUeN cTeneHy
500 *i';é;’:—:""' 3aBMCUT OT 06bemMa OTMpaBnseMoi
napTuu, AanbHOCTW NEPEBO3KN 1 CPO-

¢ +—1——-—-—--———————" KOB J10CTaBKM.

I R N N P S P RN SR N NN Y
TR G S PRV E R E S

PaccTosHue nepeso3ku, KM

Puc. 1. [pagpux cmoumocmu nepeso3oK pazaudHsIMu 8UOAMU MPaxHcnopma:

BO — nosazoHHas omnpaska 014 2py308 1, 2 u 3 KNACCOB COOMBEMCMBEHHO;
KO — KoHmeliHepHaa omnpaska 20- u 40-¢pymoso2o KoHmeliHepa;

Asmo — nepesoska 20-¢pymo8o2o KoHmeliHepa Ha agmomobuse;

-eo- — B0 1 knacc; -e- — BO 2 knacc; -o- — BO 3 knacc;

-o- — KO 20 ¢pym; -e- — KO 40 ¢pym; -e- — asmo 20 pym

S
o

TpaHcnopTHble cpenCcTea, nepeLues-
LLKe B HACTHYIO CO6CTBEHHOCTb, UC-
NoJb3YIOTCA HEA0CTATOYHO 3CDEKTMB-
HO [7], 3TO YBENWYMBAET BPEMS B MYTH.
Takum 06pas3om, CTOMMOCTb NMepeBo3Ku
HaNpAMYyt0 3aBUCUT OT PaLMOHaNbHOM0
1CMO0Nb30BaHUA ABTOMOBUNBHOTO 1 XKe-

Ne3HOA0POXHOro TpaHcnopTa [8]. UT
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O0ocHOBaHNeE NEPUOINIHOCTH JHATHOCTUPOBAHMS
M TEXHUYECKOT0 00CTyKMBAHNS AaBTOMOOMJIA
B KOHKPETHBIX YCJIOBHSX IKCIJIyaTalluH

Reasoning of diagnostics and technical
maintenance intermittence of a motor vehicle
under specific conditions of operation

Abstract

The article deals with development of methods

which allow to provide reasoning of motor vehicles
technical maintenance under specific road and climate
conditions as well as to forecast the resource of the
object under diagnostics (brake shoe, motor oil) for
mission time.

AHHOTaAuuA

CTaTbs NOCBsLLEHA BOMPOCAM Pa3paboTKu METOLMK,
KOTOPble MO3BOJAIOT HE TONIbKO MPOU3BOANUTL 060CHO-
BaHMe NepUOANYHOCTU TEXHUYECKOTO 006CTYKIUBAHMS
aBTOMOGOMNEI B KOHKPETHBIX [JOPOXKHO-KIUMATUYECKUX
VYCNOBUAX, HO M NPOTHO3MPOBaTb PeCYpC AUATHOCTUPY-
eMoro 0bbekTa (TOpMO3Has KOJ04Ka, MOTOPHOE Macho)

Ha 3aJaHHyt0 HapaboTKy. . . .
Y P Y Key words: motor vehicle, technical maintenance

intermittence, operation time, structural parameter,

KnioueBble cnoBa: aBToMOGMIb, NEPUOANYHOCTb - !
wear-out intensity.
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JKcnnyarayuua aBTOMOOMNbLHOro TpaHcnopra

MeToauka 060cHOBaHUA NEPUOANYHHOCTH
TEXHWYECKOro 006CNyXUBaHUSA

W AMarHocTUPOBaHMA, 0OCHOBaHHas

Ha OLeHKe 0CTaTOYHOro pecypca y3na

[MepuoanYHOCTb TEXHMYECKOrO 06CNYXUBAHWNA U Ana-
rHOCTUPOBAHUA aBTOMOGMNEN pPaccyMTbIBAETCA MO Hapa-
60TKe, B OTAESbHbIX CIy4asx, Kak 60see TO4HbIA cnoco6, —
no moto4acam. OfHAKO cambiM TOYHbIM CMOCO6OM BNS-
€TCS pacyeT no KoNU4ecTBY LIMKMNOB paboThl arperara (Ko-
NN4eCTBO 0TPABOTAHHbIX ABUraTENeM LUKIIOB, KONIMYECTBO
cpabarbiBaHWit TOPMO3HOM KONOAKU U TaK Aanee). Hanpu-
Mep, y LBuUrartens asToMo6uns, ucronb3yemoro B ropHom
MECTHOCTW, B CPEAHEM HYUCI0 060POTOB BbILLE, YEM Y [ABU-
raTenst aBToMOo6UA, 3KCMyaTupyemoro Ha paBHUHe, a 3Ha-
YUT, U KONUYECTBO OTPaBOTaHHbIX TAKTOB Bbile. HO AaH-
Hblil CNOCO6 A0BOJBLHO CNOXEH [N Peani3aLmn 1 Ha npak-
TUKE He NPUMEHSIETCH.

[ToCKONbKY MOXHO BbIENUTL 3KCMyaTauuoHHble Xa-
PaKTEPUCTUKL UCMOMb3YEMbIX MATEpUanos, 0TBEYAIOLLIMX
3a cOXpaHeHue paboTocnoco6HOCTU 06bLEKTA, TO B Kade-
CTBE METOANKM 060CHOBAHWA NEPUOSUYHOCTU TEXHUYe-
CKOro 06CNYy>XUBaHWA 1 SUArHOCTUPOBAHWUA MOXHO Npej-
noxuts cnepytoLee. MNycts X;— COCTOAHNE CTPYKTYPHOrO
napameTpa, Torga Yepes HeKOTopbIe (PUKCUPOBAHHbIE Hapa-
60TKM MOXHO NPOU3BOANTL €ro OLLEHKY Ans pacyeTa 0CTa-
TOYHOr0 pecypca paccMaTpyuBaemMoro arperara unm nepu-
OAWYHOCTM TEXHUYECKOro 06CYXXUBAHUA N ANArHOCTUPO-
BaHWA M0 ONpefieNleHHOMY anropuTmy.

PaccMoTpuM aHHbINA anroput™ Ha npuMepe rpy3oBo-
ro aBTOMO6UNSA, 3KCMIyaTupyemoro B yCnoBUAX rOPHOM
mecTHOCTU. O6bEKTOM UCCefoBaHns ABISETCA TOPMO3-
Has KOM0[Ka, ucnosb3yemas B cuctemax 6apabaHHoro tu-
na. [peamMeT nccrefoBaHUs — ee Pecypc, NOCKONbKY pac-
CMaTpUBAEMBbI Y3eN Hanbonee HarpyXXeH B AaHHbIX YCro-
Buax. Mpu atom cam 6apabaH NoJBepXXeH MUHUMANbHOMY
U3HOCY, BCNESCTBUE Yero B pacyeTe HapaboTKu TOPMO3HO-
ro y3na He paccmartpuBaercs.

VIcX0HBIMY JaHHBIMU ABAAKOTCA: X, M — Ha4anbHoe
3HA4YeHNe COCTOSHWUA CTPYKTYPHOro napameTpa, B AaH-
HOM Cy4ae TOJLLMHA HOBOW TOPMO3HOI KONoaku (puc. 1),
Xnpeas M — NPeZeNbHasA BENN4MHA CTPYKTYPHOIO NapameTpa.

Puc. 1. Topmo3Has KonooKa:
X — monuuHa mopMo3Hol HaKNaoKu

Anroputm pacyerta:

1. Hepes puKcMpoBaHHble 3Ha4eHMs HapaboTokK T;, KM,
NPOU3BOAMTCSA 3aMep CTPYKTYPHOro napameTpa AnMarHocTu-
pyemMoro 06bekTa X,y ; — TOMLIMHbI TOPMO3HON HakKnag-
Ku. KpaTHOCTb KOHTPOJbHbIX 3aMepoB, COrMacHo Kpute-
puio LLlonupo-Yunka [1], MOXeT COCTaBNATb 4—6 3HA4EHNIA.

2. [pon3BOAATCA BbIYMCNEHUS OCTATOYHOrO pecyp-
ca ! N KaXA0ro KOHTPONbLHOro 3amepa no copmyne (1)
[2,3, 4]

Xt — X
t=— T )

3. MNMonyyeHHble 3Ha4eHMa CBOAATCA B Tabn. 1.

Tabnuua 1
Xmsmi XVI3M1 Xmamz Xmsmn
Ti Ty Ty Tn
t; t t, ty

4. CTpoum rpaduk 3aBUCMMOCTM BEIMYUHbBI CTPYKTYP-
HOro NapameTpa oT HapaboTKu. Kak npasuio, NMHeliHas 3a-
BUCUMOCTb MMEET BUA, NPEACTABNEHHbIN HA PUC. 2.

Xias
Xmswﬂ
XI/I3M2
XVISMS

XVI3M4
Xup

LT, T3 T4 Ts

Puc. 2. Ipaguk 3asucumocmu seauyuHs!
CMpYKMypHO20 napamempa om Hapabomxu

5. B COOTBETCTBMM C NOJY4EHHOI 3aBUCUMOCTbIO Nepu-
OLMNYHOCTb LUArHOCTUPOBAHUSA U TEXHUYECKOTO 06CYXM-
BaHWst TOPMO30B MOXKET PaBHATLCA 0CTaTOYHOMY PECYpCy
TOPMO3HOI KONTOAKN Ansi X = (0,75....0,8) Xy, T.€. Ty = to gy,
rne T, — NMepuoaMYHOCTb AMArHOCTUPOBAHUS W TEXHUYE-
CKOro 06Cny)X1BaHUs B AaHHbIX YCNOBUAX.

6. CocTaBum COOTHOLLEHUE (2):

K" =Ty, (2)

Ki=To,
rae K" — KOppeKTMPOBOYHbIA KOIULIMEHT MNaHOBO-
o 06CNYXMBaHMUS, PaBHbIA eANHULE; Ki — KOPPEeKTUPO-
BOYHbIA KOIDMULNEHT B AAHHBIX YCNOBUSAX; 7}'])“ — nna-
HOBas NEPUOANYHOCTb UArHOCTUPOBAHMSA M TEXHUYECKO-
ro 06CNY>XUBAHUS, M.



Takum o6pasom, nony4aem copmyny (3):

T!
Ki= T—" 3)
TO

[laHHbIA MeTOA HaX0XAEHUS KOPPEKTMPYIOLLEro KO-
apuumeHTa TEXHNYECKOro 06CIYXMBAHMA N ANArHOCTU-
POBaHWA ABNAETCA YHUBEPCANbHLIM AN TaKUX arperatos
ABTOMOGUNS, Y KOTOPLIX MOXHO HA6MI04aTh NIMHENHYIO 3a-
BUCUMOCTb BENUYUHLI CTPYKTYPHOrO napameTpa oT Hapa-
60TKW. Hanpumep, npouecc CTapeHns MOTOPHOro macsa
MOXHO OTCMeAnTb N0 YBENUYEHUIO KOHLEHTpaLUK Hepac-
TBOPUMbIX NMPOAYKTOB CTapeHus nytem c6opa npob macna
Ha XUMWNYECKNIA aHann3 Yyepes3 (OUKCUPOBAHHbIE 3HAYEHUSA
HapaboToK. lpouecc peanuaauny ONUCAHHOM BbILLE 3M-
NUPUYECKON METOLMKIN MOXET 0Ka3aTbCs 3aTPYLHUTESb-
HbIM [119 OCYLLLECTBNEHMS B PeaNbHbIX YCNOBUAX JKCNITya-
Taumm, TaK Kak TpebyeT 4acTbix 06paLleHnin Ans uccneno-
BaHUA B CMeLMann3mpoBaHHyto naéoparoputo. NMoatomy Hu-
XXe NpeanoxeHa 6051ee TO4Has anbTepHaTMBHAA METOANKA
060CHOBaHUS NMEPUOSNYHOCTU TEXHUYECKOrO 06CTYXUBa-
HWA 1 grarHocTupoBanus (TO n [1), 0CHOBaHHAR Ha OLEH-
K& WHTEHCMBHOCTM M3HOCA Y3na.

MeTtopauka o6ocHOBaHUA
NnepuoANYHOCTH TEXHHYECKOr0
06CNyXMBaHMA U AUArHOCTUPOBAHMUS,
OCHOBAHHaA Ha onpeaeneHuu
MHTEHCMBHOCTH U3HOCA 06bEKTA

PaccmoTpum ansTepHaTUBHYIO METOAUKY 060CHOBaHNA
nepuoguyHocTv TO n [1 npu Tex e ycnosmsx. [py30Boi as-
TOMOGUNb 3KCNNYaTUPYETCS B YCIOBUAX FOPHOI MECTHOCTH.
06beKTOM MCCNef0BaHMS SABNAETCA TOPMO3HAs KOMOAKa,
1CMonb3yemas B cuctemax 6apabaHHoro Tuna.

VIcX0HBIMY JAHHBIMU ABAAKOTCA: X, M — Ha4anbHoe
3Ha4eHNe COCTOAHUA CTPYKTYPHOrO napameTpa, B JAHHOM
cny4ae TOMLLMHA HOBOW TOPMO3HOIA KONOAKM; Xppen, M —
npeLensHas BenM4YMHa CTPYKTYPHOrO napameTpa.

Anroputm pacyerta:

1. Yepe3 ynKCMpOBaHHbIE 3HAYeHNS HAPABOTOK T;, KM
NPOM3BOAMTCS 3aMep CTPYKTYPHOro napamerpa Luarto-
CTUPYEMOT0 06bEKTA Xj5y, M — TOJLLUNUHBI TOPMO3HOM KO-
nofku. KpatHOCTb KOHTPO/IbHbIX 3aMepOB, COMMACHO Kpu-
Tepuio Lonnpo-Yunka, MoXeT cocTaBnaTb 4—6 3Ha4eHUN.

2. MNpon3BoOaMM BbIYUCNEHNS WHTEHCUBHOCTW U3HOCA
TOPMO3HOW KONOMKMW iy HA MEPBOM 3Tane U3mMepeHus no

cbopmyne (4) [2]:

X_XM3M1
:—_ 4
K1 7-1 ( )

JKkcnnyarayuua aBTOMOOMNbLHOro TpaHcnopra

Ha nocnegyoLimx aranax Bbl4UCNAEM UHTEHCUBHOCTb
no coopmyne (5):

X . —X

_ nA n
ITKI’I - T T . (5)

n n-1

3. Haxogum cpefHee apuhMeTMYecKoe 3Ha4eHNe NHTEH-
CWBHOCTM U3HOCA TOPMO3HOM KOMOJKM iy N0 cpopmyne (6):

ITK1 +ITK2 +"'+ITKn

io= . (6)
n

4. Haxoaum cpeaHekBafpaTUYECKOE OTKIOHEHWNE G UH-
TEHCWUBHOCTY U3HOCA 06beKTa no popmyne (7):

(7)

. . \2 . . \2 . . \2
6:\/(ITK1_ITK) +(ITK2_ITK) +"'+(ITKII_ITK)

n

5. MNpounssogum Bbl4UCNEHUE KO3 PULMEHTa Bapua-
unu V,% no copmyne (8). OH oTpaxaeT cTeneHb pasbpo-
CaHHOCTM 3HadveHwni [11]:

V =-2100%. (8)

ITK

Ecnu ko3thhnumeHT Bapmaumn He npesbiwaeTt 5 %, 10
MOXHO CYuMTaTbh [JOBEPUTENbHLIM CpefHee apudmeTuye-
CKOE 3Ha4eHNe MHTEHCMBHOCTU U3HOCA KOMOAKM.

6. Bbiqucnum npober aBToMo6UNS 10 TEXHU4ECKOro 06-
cnyxusanus no copmyne (9):

X
T, =—".0,75, kM. 9)

TK

7. Haitnem Ki{ — KOpPeKTUPOBOYHbII KO3 ULINEHT
B [laHHbIX yCnosusx no goopmyne (10):

7'!
K= T;”(; (10)
T0
B pesynbrate 060cHOBaHKS nepuoanyHocTit TO n [ aB-
TOMOOWIIEi pa3paboTaHbl ABE AMNUPUYECKME METOANKM, OC-
HOBAHHbIE Ha y4eTe (hM3M4EeCKUX NPOLIECCOB ferpagaumm
9KCNJyaTaLMOHHbIX MaTePUanoB B KOHKPETHBIX JOPOXHO-
KNUMATU4ECKMX YCNOBUAX, 1 CLENaHbl CNeayHoLL1e BbIBOAbI:
1. MNepBas MeTOAMKA OPUEHTMPOBAHA HA OCTATOYHbII
pecypc AnarHoCTupyemoro 06bekTa nyTem KpaTHoro onpe-
LereHuns CTpYKTYpHOro napamerpa ¢ nocrefytoLum nepe-
CYETOM Ha NepuoAN4HOCTb 06CITYKUBAHUS U ABNIAETCA IKC-
Npecc-MeToLoM.
2. Bropas meToAuKa OpveHTUpOBaHa HEeNocpeaCcTBeH-
HO Ha NPOLIECC MHTEHCUBHOCTW Jerpafauum aKkennyarauu-
OHHOr0 Martepuana c OrnpefiefieHnemM CpefHeKkBaspaTuye-
CKOr0 OTKMOHEHWUA W KO3(MLIMEHTa BapmaLmn napame-
Tpa paccmatpuBaemMoro npoLecca, no3Tomy asnseTca 60-
nee yrny6neHHon n T04HON. UT
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Development of transport vehicles for tourism

AHHOTauuA

B cTaTbe paccMaTpuBalOTCS BApUaHThI pelleHns npo-
6n1eMbl CO3[aHNA TPAHCMOPTHLIX CPEACTB, NPefHa-
3HAYEHHbIX 418 TYpU3Ma U aKTUBHOTO OTAbIXA. TaKUMK
CpeacTBamMu ABAAIOTCA pa3paboTaHHbIe aBTOpaMu
CTaTbW TYPUCTUYECKNIA Barrv u ManorabaputHoe
ryceHuyHoe TpaHcnoptHoe cpepctso (MITC), npu-
cnocobneHHoe Ans ABMKEHMA No 6e340POXKbI0, B TOM
yucne no 6onotam u my6okKoMmy cHery. Pa3paboTaHHblil
TpaHCMOpTep UMEET BbICOKYIO MPOXOAMMOCTb U 3 dek-
TUBHOCTb B YCIOBUSAX ABUIKEHUS MO FPYHTaM cO cnaboii
Hecylei cnocobHOCTbIO, MO PE3KO NepeceyeHHo MecT-
HOCTW, NP NPEOAOJEHUM BOAHbIX NPENATCTBUI BNNABb
1 cnocoGeH 3aMeHNTb KBAAPOLMKI, CHETOXOR 1Y
CaMOXOAHOEe NNaBCpefcTBo.

KntoueBble CI0Ba: aKTUBHbIN OTAbIX, NepeceyeHHas
MeCTHOCTb, TPAHCMOPTHOE CPEACTBO, NOBbIWEHHASA
NPOX0AMUMOCTb, TYPUCTUYECKMI Garru, ManorabaputHoe
ryceHMyHoe TPaHCMNOPTHOE CPeacTBo.

D0I:10.20291/2311-164X-2019-3-67-69

Abstract

The article deals with variants of solving the problem
of transport vehicles for tourism and activities. The
authors have worked out a tourist buggy and light-
sized crawler vehicle (LSCV), fitted for movement

on impassable roads, including wetlands and heavy
snow. The load-transfer device has high cross-country
performance and efficiency under motion on soils with
weak bearing capacity, on tough terrain, in case of
water passing by swimming and is capable of replacing
a quadricycle, snowmobile or self-propelled vessel.

Key words: activities, cross country, transport vehicle,
improved cross country performance, tourist buggy,
light-sized crawler vehicle.
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JKcnnyaTtauua asTOMOOMIbHOrO TpaHcnopTa

Puc. 1. 03epo Koswisatickoe. lpedzopbe Anmas

PasBuTune Typnuama B ANTanckom Kpae sBSETCHS OAHUM
13 (hakTopoB, ONpefensoLLmnX yBennieHne UHBECTULNOH-
HbIX BMOXEHWIA B 3TOT pernoH. YHukanoHas npupoga An-
Tas, Kpacusemwwas MecTHOCTb NPearopuii, KOMMOPTHbINA
KNuUMaT CO3Lat0T OT/IMYHbBIE YCIIOBUS 411 BOCCTAHOBNEHNA
XXM3HEHHOr0 TOHyCa B Nepuog otnycka (puc. 1).

B HacTosLlee Bpems B chepe Typuama BOCTpe60BaHb!
1 NOMb3yTCH 60NbLIMM CNPOCOM CrelnanbHble TPaHC-
nopTtHble cpeactea (TC), cnocobHble [OCTaBNATL BOAUTE-
M0 1 NaccaXupam ApKue BreyaTneHns B yCIoBUAX 3KCTpe-
MarbHOIi e3/bl M0 NepeceyYeHHo MECTHOCTM.

YuuThIBas LMPOKUIA CNIEKTP BHELLIHMX CUNOBbIX BO3LEN-
cTBuMin Ha TG B ycnoBusX e3abl N0 NEPecevyeHHON MeCTHO-
CTW, NPW NPOEKTUPOBAHUM HEOOX0LUMO CO6II0AATh 0CO-
6ble KOMNNEKCHbIE TPe60BAHMSA K KOHCTPYKLIMMW, NO3TOMY
B HACTOALLEe BpeMA BEAYTCS NOUCKM Hauboree pauuoHans-
HbIX KOMMOHOBOYHbIX CXEM, KOTOPbIe Bbl COOTBETCTBOBA-
NN 1 KOHKPETHOW 06N1acTN NMPUMEHEHUS, U COBPEMEHHOMY
YPOBHIO Pa3BUTUS TEXHUKM.

Pewwennem npo6nemsl co3aannsa TG, npefHasHaYeHHbIX
Ans [BUXEHNA N0 NepeceveHHO MeCTHOCTH, 3aHUMAIOTCS
COTPYAHUKN Kadheapbl «Ha3eMHble TPAHCMOPTHbIE CUCTE-
Mbl» Py6LI0BCKOrO WHAYCTPUANLHOTO UHCTUTYTA (hunmnana)
ARt TY um. . W. TMonsyHoBa. 3a nocneaHue roabl UMun bl-
N JOCTUTHYTLI ONpefieneHHbIe Pe3ynsrarthl B JaHHOW 06-
nact 1 pa3paboTaH pad NepcrneKkTUBHbIX TPAHCMOPTHbIX
CPenCcTB ANnf TYypu3ma 1 akTUBHOr0 0TAbIXa.

PesynbratoMm OfHOr0 M3 HanpasfeHWii NOUCKa pauu-
OHaNTbHbIX KOMMOHOBOYHbLIX CXEM fBUIIOCh CO3JaHue Ty-
puctuyeckoro 6arru [1], npucnoco6neHHOro Ans ABUXe-
HUS KaK No Aoporam, Tak 1 BHe gopor. OnbITHbIA 06pasel,
[BYXMECTHOrO TPaHCMOPTHOIO CPeACcTBa 6bln U3rOTOBMEH
B 2004 r. (puc. 2). OTMYUTENbHBIMW YepTaMi MALLMHBI SIB-
NATCA ee HeboNbLUNe rabapuTbl, HE3HAYMTENIbHAA MACCa,
MNOBbILLIEHHAA NPOXOAUMOCTb, BbICOKas MOBUITbHOCTL. Pa-
Ma BbIMOJIHEHA B BUJE CUI0BOr0 KapKaca 13 CTarnbHbIX TPY6
1 UMeeT 60MbLLYI0 XXECTKOCTb B PA3IIMYHbIX HANpaBIIeHNAX,
YTO 3aLUMLIAET BOAMTENS U NACCAXMPA OT TPABM Npu BO3-
MOXHbIX OMPOKUIbIBAHMAX U NepeBopoTax [2].

Puc. 2. Asmomo6buns «bazau-mypucm»

B KOHCTpYKLMIO 6arru 3anoxeH psg KOMNOHOBOYHbIX
PELLEHMIA, KACAKOLLNXCA PA3MELLEHNS CUNOBBIX Y3108, arpe-
ratos, NOCaA04HbIX MECT B BUAE PACMONIOXEHHbIX APYT 32
LPYrom MecT BOAMTENS M Naccaxupa, KOTopble No3Bons-
0T YMEHbLUNTb NONepeyHble rabapuTbl HECYLLIEN pambl, YTO,
B CBOO 04epefb, CHIKAET ad9pOAMHAMNYeCKOe CONpPOTMB-
NEHWE NpW ABVXKEHNN N0 CKOPOCTHbLIM Tpaccam U NoBbILLa-
€T NPOX0AUMOCTb MPU ABMKEHUU B CTECHEHHBIX YCIO0BUSAX,
HanpumMep, Ha y3KnXx TYPUCTUYECKIMX TPOMax, no 3apocism
1 T.4. MawmHa ocHalleHa OpurmHanbHbIM YCTPONCTBOM Ca-
MOBbITACKWBAHWS TPAHCMIOPTHOrO CPeACTBa 13 rPsA3m 1 npe-
OZ0MeHNA BOLHbIX nperpag [3].

[pyrum HanpasieHneM noucka SenseTcs paspaborka
ManorabapuTHbIX TPAHCMNOPTHBIX CPEACTB, NPeAHa3HaYeH-
HbIX ANS ABVWXXEHMS BHE [OPOr 06LLEro nosib30BaHNUs U He
TpebytoLLMX CreumanbHbIX HaBbIKOB BOX/EHUS. B aTom cny-
Yae Kno4eBor Npobnemoil ABnfeTcs nog6op 1 060CHOBA-
HME KOHCTPYKTMBHbIX NapameTpoB, 06eCMeYnBatoLLmX 13-
JEnuio MakCMMasbHyt0 KOMNAKTHOCTb, NPOCTOTY ynpasse-
HUSA 1 HEOOX04MMYHO 6e30MacHOCTb BO BPEMS ABVXKEHMS N0
nepece4yeHHon MECTHOCTM.



OfHUM M3 BapUAHTOB PELLEHNS AAHHOW NPO6NeMbI CTa-
N0 co3jaHue ManorabapuTHOro ryceHM4YHoro TpaHcnopT-
Horo cpenctea (MITC), NpucnocobeHHOro Ans LBuXe-
HUSA N0 6€340P0XbI0, B TOM Yucne no 6onoram u rny6o-
Komy cHery. MI'TC pa3pa60TaHo B Ka4eCTBe YHMBEPCarb-
HOr0 TPAHCMNOPTHOrO CPeACTBA 4719 aKTUBHOIO OTAbIXA, TY-
pu3mMa 1 cnoco6HO 3aMeHUTb KBaJpOLIMKII, CHErOX0g4, ca-
MOXOJHOE NNaBCPecTso (puc. 3).
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Puc. 3. Manozabapum+oe 2yceHuyHoe
mpaxcnopmHoe cpedcmso

Pa3paboTaHHbIit TpaHCNOPTEP MMEET BbICOKYH NPOX0-
AMMOCTb 1 3(DHEKTUBHOCTb B YCIIOBUSX ABWKEHUS MO MPYH-
TaMm CO Cnaboil HecyLlen Cnoco6HOCTLIO, MO PE3KO nepe-
CE4EHHOIM MECTHOCTU, NPY NPEOLONIEHUN BOAHBIX NPensT-
CTBUI BNNaBb.

BbI60p MOTOLMKIETHON Nocajgku BOAMTENs M nacca-
XuMpa 06ecne4nBaeT KOMNAKTHOCTb UX pasMeLLeHmns 1 no-
3BOJIAET YMEHbLUUTL rabapuTHble pasMepbl TpaHcnopTe-
pa. CywecTBEHHO 0CO6EHHOCTBIO TakoM NOCAAKN B COYe-
TaHUW C OpraHamm ynpasneHus MOTOLMKIIETHOrO TUNA fAB-
NAETCA TO, YTO BOAUTENb MOXET aKTUBHO YNPaBNisATh TPaHC-
NOPTHbIM CPELCTBOM, MEHSIS CBOE MONOXEHWE Ha CULEHbE,
W, CnefioBaTenbHo, U3MEHATL MacCOBO-reOMETPUYECKME Xa-
pakTepucTukmn TC, MCxoas U3 KOHKPETHOI CUTyaumuu npu Bo-
XXAeHWUW. 3TO NO3BONAET ABUraTbCs HA 60/Ee BbICOKNX CKO-
pOCTSX B YCNOBUAX 66340P0XbS, YBEPEHHEE NPEO0NeBaTh
COCPEeI0TO4EHHbIE NPENATCTBUSA U ABUraThCs N0 KOCOropy.
BbI60p NEHTO4HON ryCeHULbI, CXEMbI TYCEHUYHOr0 06803,
nepejaqu [BWXEHUS OT BEAYLLEro Koneca K ryceHuue Tpe-
HUEM, a TAKXXe UCTONb30BaHUE aBTOMOBUITbHBIX KOJEC B Ka-
YeCTBE OMOPHbIX, HANPABMAIOLLMX U BELYLLUX KONEC Onpe-
Jensi0T KOMNAKTHYH, NPOCTYIO U HALEXHYIO KOHCTPYKLMIO
rYCEHNYHOro ABWKMTENS. Cusbl, BOSHUKAOLWME OT Npea-
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JKkcnnyarayuua aBTOMOOMNbLHOro TpaHcnopra

BapUTENBHOr0 HATAXXEHWUA NEHTbI, NPUKNAAbIBAIOTCA K pa-
Me TENEXKM 11 He NepeaatoTcs Ha pamy TpaucnopTepa. 310
peLLeHne NO3BONSET BbINOJHUTL HANPaBNALLNE YCTPOIA-
CTBA NOABECKM M'YCEHUYHON TENeXKMN B BUAE CUCTEMBI M0-
NepevHbIX U NPOSOSbHbBIX NIErKUX TAT U UCMNOJIb30BATH aB-
TOMOGMNbHbLIE AaMOPTU3ATOPbI U YNPYTUE 3IEMEHTbI.

[MpuMeHeHne Nerkux pesMHoapMMPOBAHHbIX TYCEHUL,
wmpuHoro 400 MM CO3aeT BO3MOXHOCTb CHUKEHWA aB-
neHus Ha rpyHT o 0,005 MIa gna TpaHcnopTtepa nosiHom
maccoi He 6onee 600 Kkr, 4TO 06ecne4YnBaeT NPOXoAu-
MOCTb M0 JI060MY CHEXXHOMY NOKPOBY, 60N0TY 1 6€340p0-
Xbt0. 3HAYUTENbHBbIA JOPOXHBIA NpocBeT 250 MM W HM3-
KOe CpefiHee [aBNeHne MaLLHbl HA FPYHT CBOASAT K MUHU-
MyMy «ByNbA03epHbIN 3 deKT» Npu SBUKEHUA MALLNHBI
Mo rry60KoMy CHery.

[a6apuTbl U Macca MaLLHbI MO3BONAIOT NPUAATH el BO-
LOXO[HbIE Ka4ecTBa npu repmMeTu4HOM Kopnyce. [pu aTom
YCEHUYHBIN JBVKUTENb MOXET 3(DCEKTUBHO NPUMEHATLCA
Lns ABWXEHUs TPAHCIOPTepa Ha nnasy, 0CO6EHHO Ha y4acT-
Kax BOLOEMOB, 3aUEHHbIX W MOKPbITbIX PACTUTENIbHOCTLIO.

[puMeHeHne KOMMOHOBOYHOrO PeLLeHUs no cnocoby
nocafiku, Xo40BOMW YaCcTu, ONPeSeNnBLIEro KOMMNOHOBKY Ma-
nora6apuTHOro ryceHn4Horo TpaHcnopTepa B Lenom, obe-
CMe4mBaeT BO3MOXHOCTb JOCTUXKEHWUS 3asABIIEHHBIX NPeu-
MYLLIECTB 1 TEXHNYECKMX XapaKTepPUCTUK.

Mo paHHOMY NPOEKTY BbIMOAHEH 3Tan TEXHWUYECKOro
NpeLioXKeHns, NpoBeAeHbl PaboTbl N0 NOUCKY KOMMOHO-
BOYHbIX PELLIEHUI, NOy4YeHbl NATEHTLI HA NONe3Hble MOJe-
nw [4, 5], Bepetcs cbopka npototuna (puc. 4). UT

Puc. 4. Céopxka npomomuna MI'TC

wapHos A.H., Kypcos 1.B., Mapwanos 3. C., UnbuH . M. —
Ony6n. 20.01.2007, bton. No 2.

4. Tlar. Ne 184052RU U 1. CucTema ynpasneHus ManoradapurHbIM
TpaHcnopTHbIM cpeacTBoM // Kypcos W. B., BoiHaww A. C., Boit-
Haw C.A., Mapwanos 3. C., Cyxaps E. . — 3assn. 09.01.2018;
ony6sn. 12.10.2018, bron. Ne 29.

5. Tar. Ne 183959RU U 1. Manora6apuTHbIi ryCeHWN4HbI TPaHC-
noptep // Kypcos U.B., BoiHaw A. C., BoitHatu C. A., MapLia-
noB 3.C., Cyxapb E.N. — 3asen. 07.12.2017; ony6n. 0.10.2018,
Bron. Ne 28.
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TexHu4yeckue Tpe6oBaHUA U peKOMeHAaUum
K 0(hOpMNeHunto cTaTen

1. MNy6nukaums coCTOUT U3 CneaylWwmx 0683aTeNbHbIX
3/1eMEHTOB:

a) VIK;

6) ®.1N.0.asTopa (aBTOPOB) (Ha PyCCKOM U aHIMNiA-
CKOM fi3bIKaXx);

B) Ha3BaHME CTATbW (Ha PYCCKOM W aHITIMIACKOM
A3blKax);

r) aHHOoTauWs (Ha pycCKOM M aHrUIACKOM A3bIKaXx);

[) KNoyeBble CNOBa (Ha PYCCKOM W aHMUACKOM
A3bIKax);

€) TeKCT cTaThy;

X) 6nbnnorpacInyeckunin Crmcok;

3) cBedeHus 06 aBTope (aBTopax): MecTo paboThbl (yye-
6bl), y4eHas CTeneHb, y4eHOe 3BaHue, LOMKHOCTb,
MOYTOBbLIN afpec, TenedoH, e-mail (Ha pycckom
1 aHIMUACKOM A3bIKaX);

1) nopTpeTHoe (pOTO aBTopa (aBTOPOB), NPeACTaB-
NEHHOE B 371EKTPOHHOM BUfE OTAESbHbIM (haiiom,
LIBETHOE, BbICOKOI0 Ka4yecTtsa, B hopmarax *.jpg
(o7 200 K6), *.tif (o1 1 M6).

2. Matepmansl nogrotasnuatTces B pegakrope MS Word.
3. 06bem cTatby He Gonee 15 cTpaHuu,

4. Cnncok nuTepaTypbl NOMELLAETCH B KOHLE CTaTbk
noc/ne noA3aronoBka U oDOPMNSETCS B COOTBETCTBUM
¢ FOCT 7.1-2003, TOCT 7.0.5-2008. Ccbinku Ha nuTepary-
py B TEKCTe CTaTbi 0CDOPMASIOTCS B KBAPaTHbIX CKOBKAX
(31, [3, 4], [3-7]).

5. Tpe6osanus Kk pasmeTke ¥ (HOPMaTUPOBAHMIO TEKCTA.
Mons cTpaHuubl — N0 2 CM C KaxZoro kpas. CTpaHuub
LOJDKHbI 6bITh 663 Hymepauuu. TekCT cTaTbi: WPUET
Times New Roman, kernb 14; MeXCTPOYHbLIA WUHTEpBAs

MOJNYTOPHbIA; BbIPABHUBAHWE NO LUWPUHE; OTCTYN NEpBON
CTpoKuM 1,25 CM; paccTaHoBKa NepeHOCoB aBTOMATNYecKas.
lpocTble hopmynbl U COYETAHUSA CUMBONOB HABUPAKOTCS
B TEKCTOBOM PEXMME, CIOXHbIE — NPY NMOMOLLM peJjaKTopa
dhopmyn Microsoft Equation unin MathType n pacnonaratotcs
Mo LEHTPY CTpaHuLbl. HanucaHne 6yKB: pyccKue u rpeye-
CKue OYKBbI (3, 6, B, A, b, B; &, ®, Q, X), a Takxe unpsl
n dyHkuun (1, 2, 3; I, V, XIl; sin, Ig, min u gp.) nuwytcs
TONbKO NPAMO; NaTuHckue 6yksebl (a, b, ¢, A, B, Nnnp.) -
TONbKO KYPCUBOM.

6. PUCYHKM M Tabnuubl. TabnLbI AOMKHbI 6bITb CHAOXKEHbI
3aronoBkamm, a pUcyHKu — nognucsamu. Pacnonoxenue
3aroJi0BKOB: CNOBO «Jab/1mLa» — B NPaBblil KPaik TabNNLbI;
Ha3BaHWe TabnuMLbl pacnonaraeTcsa no LeHTpy Hag Tabnu-
Len. B pucyHkax (guarpammax 1 rpagprkax) cnoso «Puc.»,
HOMEp W Ha3BaHWe PUCYHKA pacnonaratoTcs no LeHTPy Ha-
60pa nog pucyHKom. Pacnonoxxexue Tabnui, n pucyHKoB —
MNOCne CChISIKU HA HUX. YCIIOBHbIE 0603HA4YEHUS B PUCYHKAX
1 TabnuLaXx, eI OHW eCTb, JOJKHbI ObITb PACLUNPOBAHDI
B MOANWCU N B TEKCTE CTATbMU.

PucyHku. LIBeTHbIE 1 HepHO-6enble (eCNu HET LBETHbIX)
UNNIOCTPALMM NPUHUMAOTCA OTAENbHbIMM haiinamu B oop-
marax *.jpg (ot 300 K6), *.tif, *.bmp (o1 2 M6). Hegonyctu-
MO UCMOJIb30BaHME U306PKEHUIA, B3ATLIX U3 VIHTEpHETa,
pasmepom 5-100 K6, a Takxxe 0TCKaHMPOBAHHbIX BEPCUI
NIOX0ro Ka4ecTsa.

Jmarpammbl, cxembl U TaBNKLbI MOTYT ObITb NPeACTaB-
neHbl B hopmatax MS Excel, MS Visio, MS Word (crpynnu-
poBaHHble). OTAAETCA NPesnoYTeHNe NCXOAHBIM (haiinam,
KOTOPbIE JOMYCKAKT PefakTUpoBaHue pucyHka. [lonycka-
t0TCA M306pXEHNS, KOHBEPTUPOBAHHbIE B hopmarts! *.cdr,
*.cmx, *.eps, *.ai, *.wmf, *.cgm, *.dwg.

7. Matepnansl ana 04epefHoOro Homepa NPUHUMAKTCS
£0 30-ro y1crna nepsoro Mecsua Kkeaprana.

MoanucHoOM MHAEKC U3aHMNA
B o6wepoccuitckom Katanore «flpecca Poccun» — 85022.
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HA H%KC A «KomnbroTepHble CUCTEMbI aBTOMATHUKK>

®rb0yY BO Ypl'VNC

PA3PABOTKA, MPOEKTWUPOBAHWNE, BHEAPEHUE
N COMPOBOXOEHWE KOMMJIEKCA CUCTEM
XKENME3HOAOPOXHO ABTOMATUKN

= 3U-MNK, aU-MIK-Y — penenHo-npoLeccopHas

LeHTpann3auus L R_’S !)>

MMU-MIMK — mukponpoueccopHas LieHTpanu3aums fe_rtiﬁcatiori'

JU-MMNK — gucnetyepckas LeHTpanuauus
YaM-MIMK — ycTpoicTBa aneKkTponmTaHms
CTO-MIMK — cuctema TEXHUYECKON AUarHoCTUKK

O o o oo

ACY APJTM — aBTOMaTWU3NpOBaHHaa cMcTema y4éta
11 aHanu3a paboTbl IMHWIA METPONONUTEHA

o KAC 1Y — komnniekcHas aBTOMaTn3NPOBaHHAA cUCTEMa
JUCTETYEPCKOro ynpasieHns

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

ﬁ HAYYHO-UCCNEQOBATEJIbCKAS JIABOPATOPUSA
«CUCTEMbI ABTOMATN3VPOBAHHOI0 NPOEKTUPOBAHIA KOHTAKTHOWN CETU>

OCHOBHbIe HanpasJieHNs paboThl
® PaspaﬁoTKa NPOEKTOB PEKOHCTPYKLUKN U MOaepH3aLnn KOHTaKTHOI CeTn )Kene3H040P0XXHOro TpaHcnopTa.

@ [IpoeKTMPOBaHNE BHELIHEro 3NeKTPOoCcHabeHns 40 1000 KB BKMOYNTENLHO U BHYTPEHHEr0 3NeKTPOCHAGKEHNA XKIUITbIX, 06LLECTBEH-
HbIX 1 MPON3BOACTBEHHbIX 3AaHNIA.

@ [IpoBefeHme 3NeKTPOTEXHNYECKON KCMEPTN3bl 060PYI0BAHMS.
® Pacyer aBTOKOME6aHMi1 TPOBO/OB KOHTAKTHOI MOABECKM W B3AUMOEICTBUA PA3NINYHbIX TOKOMPUEMHIUKOB C KOHTAKTHbIM MPOBOZOM.
® HayyHo-1ccrea0BaTenbCKme paboThl B 0671aCTY COBEPLLEHCTBOBAHNS CUCTEMbI TOKOCHEMA XKENIe3HOA0P0XKHOr0 TPAHCNOopTa.

3aBefyroLnii nabopatopueil: KaHA. TeXH. HayK, A0oLEHT KoBanes Anekceil AHaTobeBMY.
000000
Haw agpec: 620034, EkatepuH6ypr, yn. KonmoropoBa, 66, od. 53-03.

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






