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lMpoBenéH noapo6HbI aHann3 a¢pPeKTUBHOCTH
aKcnayaraynoHHOI paboThkl B yC/I0BUSIX
pedopmMmupoBaHNss 3KOHOMUKUN CTPaHbI

v xenesHbix gopor (1992-2017rr.).

OTMeyeHa Heob6XoAUMOCTb CYLLEeCTBEeHHOIro
pocTta a¢ppekTuBHOCTH Ha 6a3e peannsaunn
TEeXHOJIOrn4Yecku u 3KOHOMU4eCKn
0060CHOBaHHbIX UHHOBALMOHHBIX PeLIeHNii

B gonrocpo4Hoi nepcnektuse go 2030 roaa.
OTMeyeHOo, 4TO rpy30Bble NepeBO3KU BJISIIOTCS
rnaBHbIM [0X0[0006pa3yiowmum 6M3Hecom
oTpacsv, n BMecTe C TeM Ha ux 4oJ1i0 nagaeTt

¥ 60/IbLIAS YACThb IKCIIyaTaLUOHHbIX PACXO[0B
JKes1e3HO[0POXHOIro TpaHcrnopTa, No3ToMy
ypoBeHb opraHn3aynm paboTsl B rjpy30BOM
ABWKEHNN UMeeT BaxKHelilee 3HaYyeHue Ans
3KOHOMUYEeCKku 3¢pPeKTUBHOM, YyCTONYNBOI
AesiTesIbHOCTH Xesie3Hbix gopor. CaenaH
BbIBOA,, YTO AJ1s1 AaJsIbHeViLlero rnoBbILLIeHUs

3¢ PeKTUBHOCTU NX IKCIJIyaTayMOHHON
AeaTesIbHOCTU TpebyeTcsl akTuBu3auns

1 pagukanusauyns MHHOBaLUMii B paMmkax ooLyero
MHHOBAaLMOHHO-OPUEHTUPOBAHHOIO Pa3BUTUS
oTpacnun.

KnroyeBbie c/1oBa: Xene3HOoA0POXHbIV TPAHCMIOPT,
WHHOBALIMOHHO-OPUEHTNPOBAHHOE Pa3BUTUe,
9¢GdEeKTUBHOCTb 3KCIITyaTaLmoHHOV paboTsl,

BecC rioesza, y4acTkoBasi CKOpPOCTb, TEXHUYecKasi
CKOPOCTb, MPOU3BOANTENIbHOCTL N0e3aa,

KO3 DULIMEHT M0/Ie3HOro NCMOJIb30BaHNS
rioe3aHow paboTsbl.
|
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CHOBHOM BUI AEITEILHOCTU POCCUIA-

CKHUX XXEJIE3HBIX T0POT — MIEPEBO3KU

rpy3oB. Ipy3oob6opoT cocTaBaseT
cBbiie 90 % obiiero oobEMa MpuBeIEHHON
paboThl, MPUYEM €ro I0JIsT XapaKTepu3yeTcs
JIOJITOCPOYHOI TeHaeH1uel K pocty [1]. Co-
OTBETCTBEHHO I'PY30BbIC NTEPEBO3KU SIBIISIIOT-
¢Sl TVIaBHBIM J10XOI000pa3yIolinM OU3HECOM
OTpaciu, a Ha UX OCYIIECTBACHUE UIET 00JIb-
1asi 4acTh 9KCIUIyaTallMOHHBIX pacXoa0B
JKEJIE3HOIOPOXKHOI0 TPaHCIIOpTa.

MNOKASATEJIN 3KCMNJIYATALMOHHOM
PABOTbI

OcHOBOI1 OpraHu3aly 9KCILTyaTallMOHHON
PabOThI SIBJISIETCS TEXHOJIOT S ABVKEHMS TT0€3-
noB. [Tpu 3TOM 9KOHOMUKA Moe31a KaK MHTeT-
PUPOBAHHOW peCypCHOM €AMHULIbI, B KOTOPOI
00BENUHSIIOTCS B OIHY CUCTEMY BCE OCHOBHbIE
pecypchl OTpaciu, — o CyTU, hOKYC BCeit 9KO-
HOMUKU XKeJIe3HOAOPOXKHOIO TpaHcIopTa [2].

AP PeKTUBHOCTH MOE3AHOI PabOThI OMpe-
JesieTcsl 3Ha4YeHUSIMU BECOB U CKOPOCTeit
JIBUKEHUSI TTOE310B U UX COOTHOILIECHUSIMMU:
KO3 DULIHEHTOM CKOPOCTH' ¥ KO3GhPULINEH-

' KoahduLKMeHT CKOPOCTH — OTHOILIEHUE Y4aCTKOBOIM
CKOPOCTH JABUXKEHMSI TIO€3/10B K TEXHUUYECKOM.
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Ta0imuna 1

Jonarocpoynblie U3MeHeHNs MOKa3aTeJei KayecTBa v 3(hpheKTUBHOCTH
3KCILTyaTAIMOHHOW PAa00ThI B IPY30BOM JBIZKEHUN

IToxasarenn 1913 2017 Temn pocra B esiom | Temn npupocta
3a Mepuo, pa3 B CpeiHeM 3a rof, %

Bec noesna 6pyrro, T 573 4041 7,05 1,90

Bec noesna Herto, T 302 2402 7,95 2,01

OTHOllIEHUE Beca 1oe3/1a HETTO K Becy 0,527 0,594 1,13 0,12

noesaa 6pyTTo («ko3(phULIMEHT Becar)

TexHuueckasi CKOpoCTb, KM/4 22,0 47 2,14 0,73

YyactkoBasi CKOPOCThb, KM/4 13,6 40,7 2,99 1,06

OTHOIIIEHKE Y4aCTKOBO# cKopocTh K Tex- | 0,618 0,866 1,40 0,32

HUUYECKOM («K0I(PHOUIIUEHT CKOPOCTU» )

CpennedacoBast paboTa 1moeszia, Thic. T* KM | 12,6 189,9 15,07 2,64

OpyTTO

CpenHeyacoBasi TPOU3BOUTEILHOCTh 4,1 97,8 23,85 3,10

1moesa, ThIC. T * KM HETTO

Koadduument moneznoro ucmnonb3osanus | 0,326 0,515 1,58 0,44

MOe3IHOI paboThl

toM Beca’ [3]. Bec u ckopocTh ABUXKEHMUS
OKa3bIBAIOT MYJIBTUTIIINKATUBHOE BIVSTHUE HA
paboTy ¥ MPOU3BOAUTEIBHOCTD TTOE3/1A.

CpenHeuacoBasi paboTa rpy30BOro rmoesfa,
BBITIOTHsIEMasl 32 Yac JBMKEHUST Ha y4acTKe,
MOXeET OBITh OTIpeesieHa Kak Mpou3BeeHIe
Beca roeszia OpyTTo Ha TeXHUYECKYI0 CKO-
pOCTh. DTOT TTOKA3aTeJIb OKA3bIBAET CYIIIECT-
BEHHOE BJIMSIHME HAa YPOBEHb DKCILTyaTallu-
OHHBIX pacxonoB [4].

CpenHevyacoBasi TPOM3BOAUTETLHOCTD TPY-
30BOT0 M0e3Ma, onpeessieMas Kak Mponu3Bese-
HIE Beca I0e3/1a HETTO Ha YYaCTKOBYIO CKOPOCTb,
MOXET paccMaTpuBaTbCs Kak 0000IatoImi
TOoKa3aTelTb Ka4ecTBa OPraHU3aliy SKCTITyaTa-
IIMOHHOM PabOTHI KeJIe3HOAOPOKHOTO TPAHC-
TIOpTa B TPY30BOM JBIZKEHUU. DTOT TTOKA3aTEN b
3HAYMMO BIIMSIET HA JOXOJbI OTPAC/IU. A OTHO-
IIEHNE CPEeTHEYaCOBOM MPOU3BOAUTEIHLHOCTA
0e3/1a K CpeTHeYacoBOii paboTe, KOTOPOE Ha3bl-
BaeTcst KOahOUIIMEHTOM TTOJIE3HOTO UCTIONb30-
BaHUSI TIOE3THO PabOThI, XapaKTeprU3yeT KOMIT-
JIeKCHYI0 3((PEeKTUBHOCTD SKCIUTYaTAIIMOHHON
paboThI, BAUSSI HA COOTHOIIEHUWE TOXOI0B
M PacXoiOB OT IPYy30BbIX MEPEBO30K [5]. IMEHHO
9TO COOTHOILIEHUE XapaKTepU3yeT SKOHOMUYE-
CKYI0 3(P(heKTUBHOCTB SKCILTYaTallMOHHOM JIesT-
TEJILHOCTH 3KeJIe3HbIX 1opor | 3, 6]. CriemoBarteib-
HO, TIOBBbIIIEHNE KO3 DUIIMEeHTa TT0JIE3HOTO
WCTIONb30BAHUSI TIOE3HON PaOOThI SIBISIETCS
OCHOBOI1 MOBBIIIIEHNST 5 KOHOMUIECKO 3h(ek-
TUBHOCTHU JIESATEIbHOCTU XKETe3HOIOPOKHOTO
TpaHCTIOpTa.

2 Koa(dULMEHT Beca — OTHOLLIEHKE Beca 1oe31a HETTO
K Becy roesaa opyTro.
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[Tpu 3TOM COOTHOIIIEHNE SKCILTyaTaIllMOH-
HBIX PacXOIOB M JOXOIOB OT MEPEeBO30K HC-
ITBITBIBAET BIMSTHUE IICHOBBIX (PaKTOPOB, KO-
TOPBIC MOTYT CYIIIECTBEHHO MCKaXaTh Peaslb-
Hy10 3(p(HeKTUBHOCTH PAOOTHI KETE3HOTOPOXK-
Horo TpaHcriopTa [7]. Ciemyet 3aMeTUTh, 4YTO
B IIEPHOJ CYIIIECTBOBAHMS IICHTPAITM30BaHHO
TUIAHUPYEMOM 3KOHOMMKHU B HALIEW CTpPaHe,
mo Havyaja 1990-x romoB, CHCTEMHBIN YUIET
W aHaJIWU3 IIEHOBHIX (DAKTOPOB HE OCYIIe-
CTBIISITICSI, UTO JEJIaeT MPaKTUICCKA HEBO3-
MOXHBIM JIUMUHUPOBAHUE WX BIUSHUSI
B IOJITOCPOUYHOI peTpocrekTuBe. [loaToMy
11T aHaau3a 3(PpOEeKTUBHOCTH NEesSITeIbHOCTI
KeJIe3HOIOPOKHOTO TPAaHCIIOPTA ITPEAITOUTH -
TEJIbHO UCITIOJIh30BaTh HATypaIbHbIC TTOKa3a-
TeJIA: CPeIHEYACOBYIO ITPOM3BOIUTEIFHOCTD
moe3na u Ko3(QPUIIMEHT MTOJIE3HOTO MUCITOb-
30BaHMSI MOE3AHON PaOOTHI.

PETPOCMNEKTUBHbIA AHAJIU3
QDDPEKTUBHOCTU

B ieniom 3a paccmMarpuBaeMblii, 0ojee yemM
BEKOBOI1 IIepUOJI cpeiHeYacoBast pabora I1o-
e3la yBeauymiach 6ojiee yeM B 15 pas, co
CpPEIHErolOBbIM TEMIIOM IIPUPOCTa CBHILIE
2,6 % (tabnuia 1). OTo obecrevyeHo 3a CUET
OJIHOBPEMEHHOTO IOBBIIICHUS Beca Ioe31a
OpYTTO M TEXHUYECKOM CKOPOCTU IBMKEHMS
IOE3/10B.

[loBbllIeHrE BECOB U CKOPOCTEii MOE310B
3a4acTylo paccMaTpUBAETCs KaK ajbrepHaTH-
Ba [8, 9]. OmHaKO peTPOCIIEKTUBHBIN aHATU3
IMOKa3bIBACT PeaIbHOCTh UX OTHOBPEMEHHOI'O
pOCTa Ha OCHOBE peau3aliid MHHOBALIMOH-

MauepeTt 1. A., Kyapsaeueea A. B. PeTpocnekTuBHbIN aHann3 3¢ EeKTUBHOCTN SKCMNyaTalMOHHON PaboThI
YXene3HbIX A0POr B rPy30BOM ABUXEHUU



Tab6smna 2

CpenHeroaoBbie TeMIbl MPUPOCTA NMOKa3aTeieil KauecTBa M 3 (EKTHBHOCTH
9KCIIYaTAMOHHON PA0OTHI B IPY30BOM JIBIKEHIH, %

o
o I O s
3 < E, R = o g 53
5 587 |4 ;. |88z ez |8F g%
S e o 2¢ 8 g = 33 Lg © =) ° 8
= g - ESR |2 3 =R 2 2= 58
= e S3% e S &, o5 2 = EQ S E
3 E = g8k % S S Ik . = © =
= a ) 2= Q 5 Z5 5 S = S E E =
8 © £ oS |3 o B E o 8Ro [EE
& g = |£8% |% 3 SX5 |8F |ggt |28
o o T 3 Q 2 T = = o) o

¥ 3 5 s £& o} 5 CR=R) G LEC 2@

2 S S g¥a | Z & 585 2o oE= (€23

3 = E 5238 |Z~- 5= c22% |B& 552 |36

£ 2 g |EG5Z |3 53 |Eg¥%E |8 |BEY |S5¢

o ) Q Ozl |FE >&% |08%5 |[OE OFe |[MES
1913—1928 2,42 2,20 |-0,17 -0,30 0,20 0,52 2,11 2,46 0,36
1928—1940 3,95 4,68 10,70 3,82 3,08 -0,71 7,93 7,91 -0,02
1940—1950 0,95 1,15 10,20 0,21 -0,10  |-0,30 1,16 1,05 -0,12
1950—1965 3,42 3,33 [-0,09 1,97 3,48 1,48 5,46 7,61 1,39
1965-1980 [1,17  |1,36 |0,20 0,25 20,62 |-0,37 091  |0,72 0,18
1980—1991 0,85 0,68 |-0,17 0,10 1,04 0,93 0,95 1,73 0,77
1991-2003 1,29 1,46 0,17 0,50 1,00 0,58 1,79 2,54 0,74
2003-2017 0,81 1,00 |0,17 0,03 0,31 0,28 0,84 1,31 0,46

HBIX TEXHOJIOTUYECKUX U YIPaBICHUYECKUX
peLIeHUI 1, COOTBETCTBEHHO, BOBMOXHOCTh
MOCTAaHOBKMU 1IeJIEBBIX 3a/1a4 10 00eCIIeYCHUIO
TAaKOTO pOCTa B paMKaX MHHOBALIMOHHO-OPU -
€HTUPOBAHHOTIO Pa3BUTHS 3KeJIE3HOTOPOKHO-
ro TpaHcnopTa [10, 11].

BaxxHO OTMETUTH YCTOMYUBYIO TOJTOCPOY-
HYIO TEHIECHIIMIO YCKOPEHHOI'O POCTa CpeaHe-
4acOBOI IPOMU3BOAUTEIBHOCTH I10€37a I10
CpPaBHEHMIO CO CPEIHEYAaCOBOM paboToii. DTO
03HAYaeT, YTO IPOM3BOAUTEIBHOCTD I10e31a
pociia He TOJIBKO 3a CUYET TMOBBIIIEHUST 00bEMa
pa0OThI, BHIIOJIHIEMOII ITOE3I0M B CPEIHEM 3a
1 yac, Ha 1 3a cué€T pocra e€ 3(pHeKTUBHOCTH,
YTO XapaKTepU3yeTcsl yBeJIMUYeHueM Koadpu-
LIMEHTA I10JIe3HOrO MCIIOJIb30BaHMSI TIOE3AHOM
paboThl. DTO CTaNI0 BO3MOXHBLIM OJaromaps
CYILIECTBEHHOMY YBEIMYEHUIO KaK KoM PULIM-
€HTa Beca, TakK U B OCOOEHHOCTH KO3 (UIIUEH-
Ta ckopoctu. (KoadduimeHT moiaesHoro uc-
M0JIb30BaHUSI MIOE3IHOM PabOThI paBeH IIPOMU3-
BEIEHUIO 3TUX KO3 hULMEHTOB). dpyrumMu
CJIOBaMM, B IOJIFOCPOYHOM II€pHOie obecIieue-
HO HE IPOCTO OJHOBPEMEHHOE ITOBBIIICHUE
BECOB M CKOPOCTEI I0E3I0B, HO U €r0 MHTEH-
CUBHBI1 XapaKTep: BeC 0oe3/1a HETTO POC YCKO-
PEHHO II0 CPaBHEHMIO C BECOM I1oe3aa OpyTTo,
a y4aCTKOBasi CKOPOCTb — I10 CPABHEHUIO C TeX-
HUYECKOI. DTO 1 CTaJIo OCHOBOI 00I1Iero pocTa
3(h(GEKTUBHOCTU IKCITTyaTallMOHHOM pabOThHI
OTEYECTBEHHBIX XKeJIE3HbIX TOPOL

IIpu 3TOM Ha OTHENbHBIX OTpPEe3Kax I0JI-
TOCPOYHOTIO [IePUOIa TEHACHIIMY U3MEHEHUSI
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BCeX IePEUYMCIICHHBIX IMOKA3aTesIeil CyIecT-
BEHHO pa3Jnyaanch (Tadmuua 2).

HauBbicuive TeMIibl pocTa IPOU3BOIM-
TEJIbHOCTH 110€3/1a ObLIU JOCTUTHYTHI B IIEPH -
OJ1 «IePBbIX MNATUIETOK» (1928—1940 roanl),
0JHAKO 3(P(PEKTUBHOCTD MOE3IHOI PabOTHI
IIpU 3TOM He poca, a 1axke HECKOJbKO CHU-
3uy1ach. DTO el pa3 MOATBEPKIAET BHIBOI
0 3aTPaTHOCTH PeaJIM30BaHHOTO B TOT IIEPUO.I
«MOOWIM3ALMOHHOTO» BapyMaHTa SKOHOMMU-
YeCcKoro pa3Butus [7].

ITouTu cTOJIb XK€ BBICOKMMHU TEMIIbI POCTa
TPOU3BOIUTEILHOCTH Moe3aa ObLn B 1950-x—
nepBoii moysiopuHe 1960-x rogos, B Iepuo.
peanu3alyy Ha KeJIe3HOIOPOXHOM TPaHC-
IOpTe LIEJOro psiia 3HAaYMMbIX WHHOBALIMIA
M HEKOTOPOIO PaCKpPEMOIeHUsT TBOPYECKUX
cun mojaeii. B aToT nepuon 6bl1a odecrieueHa
¥ HauboJjiee BbICOKash JMHaMuKa 3 (eKTUB-
HOCTHU 3KCILTyaTallMOHHOM paboThl. Bo BTO-
poit monoBuHe 1960-x u B 1970-x romgax,
KOTJIa Ha4aJloCh 001LIee 3aMeIJICHUE Pa3BUTHS
OTE4YeCTBEHHBIX KeJIe3HbIX gopor [16], a rpy-
30- M MACCAXMPOHAIPSIKEHHOCTb 3aMETHO
Bo3pociu [14], mpou3ouuIo KapauHaabHOE
MajeHue TEMIIOB POCTa IIPOU3BOAUTEIbHOCTU
noesna, a 3(ppeKTUBHOCTD MOE3AHOM pabOTHI
cHu3WiIach. BripoyeMm, B rocieayolee aecs-
THJIeTHe, OJarogapsl CUCTEMHBIM MepaM 110
MHTeHCU(UKALUY MCIIOJIb30BaHMS OIBMK -
HOTO COCTaBa, yoaJ0Ch CYLIECTBEHHO YJIy4-
IIUTh TMHAMUKY IOKa3aTejeil KauecTBa
¥ 3(p(PEeKTUBHOCTH MTOE3THOI pabOTHI.
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JKeJ1Ie3HbIX A0pOor B rpy30BOM ABNXEHUN



HA 3TANE PE®GOPMUPOBAHUSA
Crenyer moapoOHee OCTAaHOBUThCS Ha
JMHAMUKe IoKa3ateieil 3((HeKTUBHOCTU
AKCILIyaTallMOHHOM pabOThI B IPY30BOM JIBH-
JKEHUU B ITepro GOpMUPOBAHUS U Pa3BUTHUS
DBIHKA XKeJIe3HOTOPOXKHBIX MepeBo30K (1992—
2017 roambl). DT MoKa3aTeJIM UBMEHSIIUCH MO/,
BO3/ICMCTBUEM MaKpOIKOHOMUYECKUX (hak-
TOPOB, CIELM(UUECKUX ITPOLIECCOB, ITPOUC-
XOJISIIMX Ha PhIHKE ITEPEBO30K, M UBMEHEHUS
TEXHOJIOTMU IePEeBO30YHOT0 Iporiecca (Tab-
quua 3). [Ipuy€m Bce Tpu mepedunclieHHbIe
Ipynibl GakToOpOB CBA3aHbI MEXIY COOOI.

B nepuon 1992—1998 ronos nmpoucxomui
«TpaHchOPMaIIMOHHbI KPU3UC IKOHOMUKH,
B XO/Ie KOTOPOTO B CTpaHe c(hOpMUPOBAJIKCH
pBIHOYHBIE OTHOIIeHus» [12, c. 138]. B pe-
3yJIBTaTe KPU3KCa 00bEM IPY30BbIX IIEPEBO30K
M Ipy30000pOT Ha XKeJIe3HOTOPOXKHOM TPaHC-
MopTe COKpaTUINCh OoJjiee, ueM BaBoe [13].

B nmpeamecTByIOmMii criaay mepuon,
B KoH1e 1980-X ronoB, oTe4yeCTBEHHbBIE Ke-
JIe3HbIE TOPOTM pabOTaIu CO CBEPXBBICOKUM
YPOBHEM 3aIlOJIHEHUS TIPOIYCKHOM CIIOCO0-
HocTHU [14], 4TO MPUBOAMIO K COKPAILEHUIO
ckopocreitl nBukeHus. Tak, B 1988 roay npu
MaKCHMaJIbHBIX pa3Mepax ABVKEHUSI Ha CETU
y4acTKOBasi U TEXHUYECKasi CKOPOCTHU TPY30-
BBIX T10€3/10B ObLIM IMpUMepHO Ha 4 % HiKe
ypoBHs 1965 rona.

CHuUXXeHue Harpy3ku Ha ceThb B 1990-e
roJIbl 0ObEKTUBHO CIIOCOOCTBOBAJIO TIOBBIILIE-
HuIo ckopocteil aBrkeHus. C 1992 mo 1998
rOJI TEXHUYECKasi CKOPOCTh Bo3pociia Ha 2,7 %,
a yyactkoBasg — Ha 10,1 %. KoaddunueHr
CKOPOCTH JOCTUT MaKCUMAaJIbHOI'O UCTOPUYE-
CKOT'0 YPOBHSI, KOTOPBII ObUI IPEB30MIEH
quib B 2017 romy.

B T0 ke BpeMs CylleCTBEHHOE CHUKEHIE
MHTEHCUBHOCTHU I'PY30BbIX [IEPEBO30K 3aTPY/I-
HSIET TOBBIIIIEHUE Beca moesaa (1 J1axe Mo -
JiepXXaHWe ero Ha TOCTUTHYTOM YPOBHE).
U B niepBbIe roapl craga 00bEMOB MePeBO30K,
JIECTBUTEIbHO, TIPOMCXOANIO0 HEKOTOPOE
CHIDKEHME BecoB noe3noB. Ho 3atem agantu-
poBaBIIMecs K TpeOOBAHUSM pPhIHKA XXejIe3-
HbIE JOPOI'U MPEOAO0JCIN 3TU TPYIHOCTU:
¢ 1992 no 1998 ron Bec moe3ma OPyTTO ObLT
MOBbIIIEH Ha 6,6 %, a HeTTO — Ha 8,4 %.

IToBblIllIeHME BECOB ITOE310B TAKXKe HOCK-
JIO MHTEHCUBHBII XapakTep, Ko duuneHT
Beca 3aMETHO BO3pOC.

Bcé 310 00yCc10BUIO YCKOPEHHBIN POCT
CpelHeYacoBOM MPOM3BOAUTEIbHOCTU I10
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CpaBHEHUIO C pabOToOil Ioe3a U BechMa 3Ha-
yumMmoe, B 1,09 paza, yBeanueHue Koahhuim-
€HTa IOJIE3HOTO MCIOJb30BaHUS IMOE3THOMN
paboThl. PocT a(h(heKTMBHOCTH BKCIUTyaTallM -
OHHOI1 pabOTHI B HEMPOCTOM TSI POCCUACKUX
JKEJIE3HBIX JIOPOT TIEPUOJT CTAHOBJICHUS PhI-
HOUYHOU 3KOHOMUKM B Hallleil cTpaHe, 0e3
COMHEHUSI, ChITPaJT CBOIO POJIb B 00ECTIeYeHU
(UHAHCOBO-29KOHOMUYECKOW YCTOHNYMBOCTU
OTpacjuv, B TOM YKCJIE U IPU CHUXKEHUHU Ke-
JIE3HOJOPOKHBIX TPY30BBIX TapudoB B 1997—
1998 romax [15, c. 183], uMmeBlIeM BaxkHOe
MaKpO2KOHOMUYECKOE 3HaUeHue. «B pesyib-
TaTe CyIIECTBEHHO YMEHbIIIATaCh TPAHCIIOPT-
Hasl COCTaBJISIONIAs B KOHEUHOI CTOMMOCTHU
IIPOMBIIIJIEHHOW MPOMYKIIMU, YTO HAPSITy
¢ IpyrumMu (pakTopamu CriocoOCTBOBAJIO Tpe-
OJIOJICHUIO 9KOHOMUYECKOTo Kpusuca» |16,
c. 171].

ITocne mepexoaa 9KOHOMUKM B (ha3y pbi-
HouHoro pocTta (1999—2007 roasr) [17] xene3-
HOJIOPOXHBIE TPY30BbIE MMEPEBO3KU CTAIU
JMMHAMUYHO yBeJIMIMBaThCs. BHOBL Bo3pociia
Harpyska Ha CeTb. DTO cO31aBajio OOBEKTUB-
HbIE BO3MOXXHOCTH ISl AMHAMUYHOTO POCTa
BECOB IM0€3/I0B, M1 OHU OBLIM PeaIN30BaHBbI.
Bec nmoesna 6pyrro Bo3poc Ha 14,7 % (K ypoB-
Hio 1998 roga), Bec HETTO — B ell€ OOJIbllIei
crerneHn — Ha 16,9 %, 4To IMO3BOJINIIO 3HAYM -
MO YBeJUYUTh KO3 duiimeHt Beca. B To ke
BpeMsl POCT MHTEHCUBHOCTU IEPEBO30K
OCJIOKHWJI TIOBBIIIIEHNE YIaCTKOBOW CKOPO-
CTH, KOTOpasi pocjia 3HAaUUTETbHO MelJICHHEee
TexHuueckoi (2,5 % nporus 7,5 %). CoorBet-
CTBEHHO KO3(D(PUIIMEHT CKOPOCTH BechMa
CYIIIECTBEHHO COKPATUJICS, YTO TPUBEJIO
K CHUXEHUI0 Kod(DdUuiineHTa Mmojae3Horo
WCTIOJIb30BaHUSI TTOE3MTHOM pabOTHI.

Ilepuon peIHOYHOTO cTafa, CBSI3aHHBIN
C IJIO0AJTbHBIM 9KOHOMUYECKUM KPU3UCOM
(2008—2009 roapl), ObLT UCIOJB30BAH POC-
CUICKUMU KeJIe3HBIMU JOPOTaMU TSI TIOBBI-
meHus 9hGEKTUBHOCTH IKCIUTyaTallMOHHOMN
pabotsl. HecMOTpst Ha CyIIeCTBEHHOE CHIKE-
HUe 00BEMOB IPY30BbIX MEPEBO30K U IPy30-
obopota [18, 19], Obu1 obecrnieyeH gaabHeN-
1WA pocT BecoB Toe3/10B. [1paBna, moBblle-
HME Beca 10e3/1a HETTO OTCTaBaJIO OT ITOBbI-
leHus Beca moesaa OpyrTo. 3aTo Oblia
CYIIIECTBEHHO yBEJIMYEHA yJ4acTKOBasi CKO-
POCTh NMPU HE3HAYUTEIIBHOM POCTE TEXHUYE-
ckoii. B pesynbrate u KoahGHULUMEHT CKOPO-
CTU, U KO3DOUIUEHT MOJE3HOTO UCTIOIb30-
BaHUSI MTOE3THOIN pabOTHI BO3POCIIH.
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B nepuon TypOyaeHTHOro MOCTKPU3UCHOTO
pazBuTusi 9KoHoMUKHU [20], HaurHast ¢ 2010 rona,
Ha 9KCIUTyaTallMOHHbIE TI0Ka3aTeJId BIUSIIO
TpeK/Ie BCETO CoueTaHne M3MEHEHMI Ha PhIHKE
JKEJIE3HOIOPOKHBIX TIEPEBO30K M TEXHOJIOTUM
TePEBO30YHOTO TpoIiecca.

B ycnoBusix ctpykTypHOIi pehopMBbl XKese3-
HOIIOPOXKHOTO TPAHCIIOPTA 1 CO3/IaHMST YCIIOBUIA
JUTST pa3BUTHSI OTIEPAaTOPCKOTO OM3HECa, HaunHast
¢ 2003 roga, mpoMCcXOaMa POCT MapKa IPy30BbIX
BaroHoB. B 2011—2013 rogax oH ycKOpuWJIcs,
a B Havasie 2015 roga BaroHHbIN MapK JOCTUT
MaKCHUMaJIbHOM BeJIMYMHBI — cBbIlIe 1 MH 230
TBIC. BAarOHOB, UTO B 1,5 pa3a GoJibliie Tapka,
CYILIECTBOBABILEro K Hauamy pechopmsl [21, ¢. 93].

OnHOBpeMEHHO MEHSITaCh CTPYKTypa TapKa
BaroHoB: ec;iv 1o 2009 roma okosio 60 % BaroH-
Horo napka npuHamiexano OAO «PXKJI» u ero
JIoYepHUM KoMIiaHusiM, To ¢ 2011 roga B mapke
CTaJI TOMUHUPOBATH BATOHBI YaCTHBIX KOMITa-
HU, a MapK, TpUHAJIEXXAIINI HETTOCPEICTBEH-
Ho OAO «PXK]I», cran 6im30K K Hyimo [22, ¢. 96].
(Cnenyer HalIOMHUTB, YTO B COOTBETCTBUU
C MPOrpaMMOii CTPYKTYPHOI pechopMbl Ha XKe-
JIE3HOIOPOXKHOM TPAHCTIOPTE Ha e€ 3aKITIouM-
tesibHOM 3Tarne y OAO «P2XK/I» nomkHo ObUTO
ocrarbest 40 % BaroHHOro rmapka [23]).

Takum obpazom, B 2011—2013 rogax BaroH-
HBII MapK pe3Ko BO3pOC, a CTPYKTYpa 1o Kap/iv-
HaJabHO M3MeHunach. OH cTall MOJHOCTHIO
TPUBATHBIM, YTO YCJIOKHUJIO YIIpaBJIEHUE Baro-
HOIOTOKAMU W MOTPebOBaIo MepPecTPONKU
TEXHOJIOTUU IKCIUTyaTallMOHHON padoTel. [Tpu
3TOM B TIOJTHOI Mepe IPOSIBAIOCH HEJIOCTATOYHOE
Pa3BUTHE KeJIE3HOMOPOXKHOM MH(MPACTPYKTYPHI,
MHOTHE OOBEKThI KOTOPOI OBLIM COKpPAIICHBI
B KoHIe XX — Havayie XXI Beka [22, 24]. (Cne-
JIyeT HalTOMHUTb, 4TO B cepearHe 1990-x ronos
yuéHsle MU T npenocteperaiv OT MoCHeIHon
JIMKBUIALIMY MaJlo3arpy>keHHbIX WHMpaCTPyK-
TYPHBIX OOBEKTOB, YKa3bIBasi HA BO3MOKHBIE
HeraTHBHbIE 5KOHOMMYECKHE ITOCTIeICTBUS T10-
JOOHBIX perneHuii [25]). B aTux yciaoBusix Ha
JKEJIE3HOOPOXKHOM TPAHCTIOPTE TTPOSIBUIICS
(byHIaMeHTaTbHBI 5KOHOMUYECKUI 3aKOH —
3aKOH yObIBaroLLeil ornauu [26]. OqHUM U3 €ro
MNpOosIBIEHUI cTano cokpameHue B 2011-2012
rojiax MpOU3BOIUTEILHOCTH TT0e3/1a, TIpeKe
BCETO — 3a CYET CHIXKEHUST CKOPOCTU JIBVXKEHUST
noe3noB. Cokpatuiics B 2011—2012 ropax 1 Ko-
3 GUIMEHT MOJIE3HOTO MCITOTB30BAHMSI TIOE3/T-
Hoii padotsl. C 2013 roma cKOpocTH TBUXKEHUS
¥ TIPOM3BOIUTEILHOCTD TI0e3a HayaIu PacTu,
ypoBeHb ITpousBoauTesbHocTH 2009—2010 ronoB
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6b11 nipeBbIieH B 2016 romy. Torma ske Koaddu-
IIMEHT TIOJIE3HOTO MCTIOIh30BAHUS TTOE3IHOM
paboThI BriepBbIe MpeBbIcK ypoBeHb 0,5. B 2017
TO[Ty OH, KaK 1 CPeTHECYTOUHAsI IPOU3BOIUTE b~
HOCTb 1oe3/1a, 0OHOBMJI UICTOPUYECKUE MaKCH-
MyMbl. MaKCUMaJIbHBIX 3HAYEHUI TOCTUTIIN
TaKKe Beca 1moe3noB. CKOpOCTH ABUKEHMST TTOKa
ocTatoTcst Huke ypoBHs1 2009—2010 rogoB, HO
K03(hULIMEHT CKOPOCTU AOCTUT MAKCUMATTbHO-
ro 3HaueHYs. DTU pe3yJITaThl ObLTM 0OeCTIeYeHbI
3a CUET TIOC/IEIOBATENILHOTO PA3BUTHST TSKEIIO-
BECHOTO BYXKeHUs [27, 28], CUCTEMHOTO YJTyd-
IIEHMS TEXHOJIOTMH TIEPEBO30YHOTO TIpoIiecca,
B TOM YHCJIe — BHEIPEHUST MTOJIMTOHHBIX TEXHO-
Jioruit [29, 30].

Takum obpazoM, B riepros (popMrupoBaHUs
¥ pa3BUTHSI PhIHKA 3KeJIE3HONMOPOKHBIX TPY30BBIX
TEPEeBO30K U pean3aliiy CTPYKTYpPHO# pecop-
MBI OTpacIi 0OECTIEYEHO CYITIECTBEHHOE YITyd-
1LIeHMe roka3zaTesieit a(pHeKTUBHOCTU IKCILTya-
TAlIMOHHOW PabOTHI POCCUMCKUX JKEJE3HBIX
JIOPOT B TPY30BOM JIBIKEHUU. DTO YIydIlIeHE
OBUTO HE JIMHEMHBIM, HO B TIOCJIETHUE TOIBI TIO-
3UTHBHBIE TEHIECHIVN YITPOUMTUCH, U KITIOUEBbIC
TOKA3aTesv JOCTUTIIA UCTOPUYECKUX MAKCUMY-
MOB. J1J151 najibHe11ero noBbIeHUs1 93¢ HeKTUB-
HOCTH 9KCTUTyaTallMOHHOM eI TeIbHOCTH TPEOY-
€TCs1 aKTUBU3ALIUS M PATMKAT3ALIMS MTHHOBALIAI
B paMKaX WHHOBAIIMOHHO-OPUEHTUPOBAHHOTO
pPa3BUTHUS XKeJIE3HOJOPOXKHOTO TpaHCTIOPTa
[31, 32].

MEPCMNEKTUBbI MOBbILLEHUA
QDDEKTUBHOCTU

BuccnenoBanusax [ 10, 11] 6bu1a 060cHOBaHA
BO3MOXKHOCTD TOBBILLIEHMSI [IPOU3BOIUTEILHO-
CTH TToe31a Ha TrepcrrekTuBy 10 2030 roma cpen-
HeronoBbiM TeMrioM 3 %. [TpakTrka moka3biBaeT
pPEaIMCTUYHOCTh 3TUX OLIEHOK. B mepuon
2015—2017 TonoB cpeaHETOMOBOIM TEMIT IIPUPO-
cTa TIPOU3BOIUTEILHOCTHY TTOE3/1a COCTaBUI
4,1 %, 4T CYILIECTBEHHO BBIIIIE, YeM B ITPEIbIITY-
1Me roapl. TeM caMbIM cO3AaH XOPOLLWA 3a1e
Ha Oy/yliee, OMHAKO U TIPU 3TOM O0ECTIeUUTh
cpenHeronoBoii Tem nopsiaxa 3 % no 2030 rona
SIBJIISIETCS] HETIPOCTON 3a/aueil, KoTopast MOXeT
OBITb pellieHa TOJIbKO Ha MTHHOBALIMOHHOM OCHO-
BE.

B nccrrenoBanmy [ 3], mcxons U3 mOATOCPOd-
HBIX TEHAEHLUIA NHHOBALMOHHO-OPUEHTUPO-
BAHHOI'O Pa3BUTHUSI OTEYECTBEHHbIX JKEJIE3HBIX
JTOPOT, paCCUMTAHBI TIOKA3aTeNI BECOB U CKOPO-
CTelt moe3noB, KoahMUIIMEHTHI Beca 1 CKOPOCTH
Ha niepcriekTuBy 10 2030 rona. DTu mokasaTenu,

MauepeTt 1. A., Kyapsaeueea A. B. PeTpocnekTuBHbIN aHann3 3¢ EeKTUBHOCTN SKCMNyaTalMOHHON PaboThI
YXene3HbIX A0POr B rPy30BOM ABUXEHUU




Tao0smua 4

IIporHo3Hble 3HAYEHHUS MOKA3aTe el KadecTBa U 3 (PEKTHBHOCTH IKCILTyaTAIMOHHOM PadOThI
B IPY30BOM JIBHKeHNH Ha nepcnekTuBy 10 2030 rona

IToxasarenu PacuéTHblii OnNTUMU3NPOBAH-
BapuaHT HbII BApUAHT

Bec noesna 6pyrro, T 5211 4815

Bec noe3na HeTTO, T 3130 3130

OTHoOlIeHUE Beca 1Moe3/1a HETTO K Becy noesa OpyTTo («koadduimeHT 0,601 0,650

Beca»)

TexHuueckasi CKOpoCThb, KM/4 51,5 51,5

YuacTKoBasi CKOPOCTb, KM/4 45,6 45,6

OTHOIIEHUE YYaCTKOBOM CKOPOCTU K TEXHUYECKOI («KoahduureHT 0,885 0,885

CKOPOCTH»)

CpenHevacoBast paboTa moesfa, ThIC. T * KM OpyTTO 268.4 248,0

CpenHevacoBast TPOU3BOIUTEIBHOCTD O3/, ThIC. T * KM HETTO 142,7 142,7

KoahduimeHT 1nose3Horo ncrnoib30BaHUs MOE3AHOM paboThI 0,532 0,575

a TaKKe COOTBETCTBYIOIIME UM 3HAYECHUSI Cpel-
HEeYacoBOi pabOThl ¥ MPOU3BOAUTEIBHOCTU
roeszia v KoaGUIIMEeHTa T0JIE3HOTO UCTIONB30-
BaHUSI TIOE3HOM Pa0OThI TTOKA3aHbI B TA0MIIE 4,
B CTOJIOLIE «PACUYETHBII BApUAHT». 3aMETUM TEM
He MeHee, UTO XOTsI JOCTIKEHUE TAKKX ITapame-
TPOB IPEACTABIISICTCS MIPUHLUITMAIEHO BO3MOX-
HBIM, YBEJIMUCHHE CPETHETO Beca rmoe3na 6pyTTo
Ha 29 % K CYILECTBYIOILLIEMY YPOBHIO (CO 3HAYM-
TeJTbHBIM TIpeBbITIIeHnEM OTMETKY B 5000 TOHH)
SIBJISIETCS BCE XK€ YPE3BbIYAIHO CJIOXKHOM 3a/1a-
Yeld, JaxKe C y4ETOM ITePCIIEKTUB Pa3BUTHSI TKe-
JIOBECHOTO JIBUXKEHMUSI.

Kpome Toro, Hy>kHO 00paTUTh BHUMAHKE HAa
CYIIIECTBEHHO pa3HbIe TPACKTOPUU U3MEPEHMS
KoadduLmeHTa cKopoct n KoadduiinmeHTa
Beca. KoadduimeHT cKopocTH B 1IeJIOM poC
ropaszno 6ojiee TMHAMUYHO, W €TO «OTPhIB» OT
KoadduLmeHTa Beca, cocTaBIsIBIIMiA B 1913
romy 1,17 pa3a, k 2017 romy yBeanuumics o 1,46
paza. [1pu 3TOM ero abGCcoOTHOE 3HAUYCHKE
npuomokaercsa K 0,9, 1 04eBUIHO, YTO BOZMOXK-
HOCTH €0 JAJIbHEMILIETro MOBBILIEHMS JaXkKe I10
YKCTO TEOPETUIECKUM, MaTeMaTHIECKIM OCHO-
BaHUSM BecbMa orpaHmueHbl. KoaddummeHt
Beca 3a 6oJiee YeM BEKOBOW TIepHOJ] KapIUHAb-
HbIX U3MEHEHUI He ITpeTepIies], YBeINYUBILINCH
¢ 0,527 mo 0,594. Ipraém ero 3HaYCHUS B cepe-
muHe 1990-X ronoB OBLTH IIPUMEPHO Ha YPOBHE
1930-x.

PaccuutanHoe ¢ y4€TOM TaKMX TeHACHLIMI
3HaueHMe KO3 bUIMEHTa Beca Ha ITePCITIeKTUBY
1102030 rona (0,601) He s1B/IsIETCS aAMOMLIMO3HBIM
mapameTpoM. Mcrob3ys JIorMKo-aHaIuTHIe-
ckmit MeTon [33, 34], MOXXHO cIeIaTh 3aKITIoue-
HHE, YTO IIPOPBIBHBIE M3MEHEHUST BO3MOXKHbI
VIMEHHO B TIOBBIIIICHNN KO3(h(PHUIMEHTA Beca.
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CyIecTBeHHOE TTOBBIIIICHIE KO3(hDUIIECHTA
BEca MOXKET OBITh IOCTUTHYTO Ha OCHOBE COYe-
TaHWST COKPAIIIEHUST JIOJIN TIOPOKHETO TTpodera
¥ CHIDXKEHUS] KO3 GUIIMEeHTa Tapbl BATOHOB.
IlepBast U3 ykazaHHBIX 33124 MOXKET OBITh pellie-
Ha Ha OCHOBE KOHOMUYECKOTO CTUMYJIMPOBA-
HUSI OTIepaTOPCKMX KOMITAaHUI K COKPAIIEHUIO
TIOPOKHETO TIpo0era M COBEPIICHCTBOBAHUS
KOMMEPUECKOU ANCTIETYEPU3AINYI BaTOHHOTO
napka. PellieHre Bropoii 3amaun TpeOyeT u3me-
HEHUST KOHCTPYKIIVY BATOHOB 1 MATEPUAIIOB JIJIST
nx n3rorosienust. [Ipencrasnsercs, 4ro peanm-
3a1I1sT KOMIUTEKCa yKa3aHHBIX MeP MOKET TI03BO-
JIUTH TIOBBICUTH KOA(DMUIIMEHT Beca B JOJTO-
cpoyuHoii ieperiekTrse 10 0,650. Torma mocTike-
HME paCCUMTAaHHOTO Beca Toe3a HETTO OymeT
obecrieueHo IIpH Bece Troe3na opyTro 4815 TOHH,
YTO SIBJISIETCST TOPA3/I0 00JIee PeaTMCTUIHOM 3a-
Jadyeli ¢ TOUYKU 3pEHUsT TSTOBOTO 00ECTIeYeHUst
¥ TEXHOJIOTUY TTEPEBO30K.

COOTBETCTBEHHO M pacy€THAst CPETHEUaco-
Bast POM3BOUTETEHOCTB TTOE31a C YIETOM TaKOM
ONTUMU3AIMY OyIET TOCTUTHYTA TIPU CYIIIECT-
BeHHO, Ha 7,6 %, MeHbIIEel CpeaHEeYacoBOii pa-
00Te moe3a. YUUThIBast, YTO TOHHO-KUJIOMETPBI
OPYTTO SIBJISIIOTCS KJTFOUEBBIM pacXxoa000pasyto-
UM U3MEPUTENIEM SKCIUTyaTalIMIOHHOW pabOThI
[35], 2KOHOMMSI 3KCILTyaTallMOHHBIX PACXOIOB
Takke OyneT BechbMa 3HaunTeTbHa. ONTUMU3H-
POBAHHBIN BapUaHT MO3BOJUT KapIUHAIBHO
TTOBBICUTH 3(D(PEKTUBHOCTH IKCIUTYaTAIIMOHHON
TESITeTBHOCTA — KO3(M(MUIIMEHT TTOJIC3HOTO MC-
TIOJIE30BAHMSI TTOE3HON pabOThI BO3PACTET 110
0,575.

Takum 06pa3om, B TOJTOCPOUYHOM TTepCreK-
THUBE HEOOXOMUM U BO3MOXEH CYIIIECTBEHHBII
pocT 3(hPeKTUBHOCTH SKCIDTyaTalIMOHHOI TesT-
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TEJTLHOCTH XKeJIE3HOIOPOXKHOTO TPaHCIOpTa Ha
0ase pean3aly TEXHOJOTMYECKU U SKOHOMMU-
YeCKM 000CHOBAHHBIX MHHOBAILIMOHHBIX pellie-
HMIA.
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ABSTRACT

A detailed analysis of efficiency of operational
work in conditions of reforming of the national
economy and railways (1992-2017) s carried out. The
need for a significant increase in efficiency based on
implementation of technologically and economically
sound innovative solutions in the long term to 2030 is
emphasized. It is noted that freight transportation is
the main income-generating business of the industry

and, at the same time, a large part of the operating
costs of railway transport is also falling on them, that
is why the level of organization of work in cargo traffic
is of crucial importance for economically efficientand
sustainable operation of railways. It is concluded that
in order to further enhance the efficiency of their
operational activities, new dynamics of innovations in
the framework of the general innovation-oriented
development of the industry is required.

Keywords: railway transport, innovation-focused development, efficiency of operational work, train weight,
section speed, technical speed, train performance, coefficient of usefulness of train operation.

Background. The main activity of the Russian
railways is freight transportation. Freight turnover
accounts for over 90 % of the total volume of work,
and its share is characterized by a long-term trend
towards growth [1]. Accordingly, freight transportation
is the main income-generating business of the
industry, and the greater part of the operating costs
of railway transport is used for their implementation.

Objective. The objective of the authors is to
provide a retrospective analysis of efficiency of
operational work of domestic railways regarding
particularly freight traffic.

Methods. The authors use general scientific
methods, comparative analysis, economic evaluation,
statistical method, logics, analytical tools.

Results.

Indicators of operational work

The basis of organization of operational work is
the technology of train traffic. At the same time, the
economy of a train as an integrated resource unit, in
which all the main resources of the industry are united
into one system, is, in fact, the focus of the entire
economy of railway transport [2].

The efficiency of train work is determined by the
values of weights and speeds of train traffic and their
ratios: speed coefficient and weight coefficient' [3].
Weights and speeds have a multiplier effect on work
and performance of a train.

The average hourly operation of a freight train
performed per hour of traffic on a section can be
defined as the product of gross weight of a train at
technical speed. This indicator has a significant
impact on the level of operating costs [4].

The average hourly capacity of a freight train, defined
as a product of net weight of a train at a section speed,
can be considered as a general indicator of quality of
organization of operational work of railway transport in
freight traffic. This figure has a significant impact on the
industry’s revenues. And the ratio of average hourly
capacity of a train to average hourly work, which is called
coefficient of usefulness of train operation, characterizes
the integrated efficiency of operational work, affecting
the ratio of income and expenses from freight traffic [5].
It is this ratio that characterizes the economic efficiency

! Weight coefficient — ratio of net weight of a train

to gross weight of a train. Speed coefficient is a ratio

of a mean speed of passing of a railway section by a train
to the technical speed (which is calculated without
taking into account time spent for stops).
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of operational activities of railways [3, 6]. Consequently,
anincrease in coefficient of usefulness of train operation
is the basis for increasing economic efficiency of the
railway transport.

At the same time, the ratio of operating costs to
transportation revenues is affected by price factors
that can substantially distort the real efficiency of
railway transport [7]. It should be noted that during
existence of centrally planned economy in our country,
prior to the beginning of the 1990s, system accounting
and analysis of price factors were not implemented,
which makes it practically impossible to eliminate their
influence in a long-term retrospective. Therefore, to
analyze efficiency of railway transport, it is preferable
to use natural indicators: average hourly capacity of a
train and coefficient of usefulness of train operation.

Retrospective efficiency analysis

In general, for a period of more than a century,
average hourly operation of a train increased by more
than 15 times, with an average annual growth rate of
over 2,6 % (Table 1). This is due to the simultaneous
increase in gross weight of a train and technical speed
of trains.

Increasing weights and speeds of trains is often
considered as an alternative [8, 9]. However,
retrospective analysis shows the reality of their
simultaneous growth based on implementation of
innovative technological and managerial decisions
and, accordingly, possibility of setting targets for
ensuring such growth in the framework of innovation-
focused development of railway transport [10, 11].

It is important to note the stable long-term trend
of accelerated growth of average hourly capacity of
a train in comparison with average hourly work. This
means that the train’s productivity grew not only due
to the increase in the amount of work performed by a
train on average per hour, but also due to the increase
in its efficiency, which is characterized by an increase
in the coefficient of useful train work. This became
possible due to a significant increase in both weight
coefficient and, in particular, speed coefficient
(coefficient of usefulness of train operation is equal
to the product of these coefficients). In other words,
inthe long run itis not easy to simultaneously increase
weights and speeds of trains, but also its intensive
nature: net weight of a train grew faster than gross
weight of a train, and section speed is compared to
the technical one. This became the basis for the
overallincrease in efficiency of operation of domestic
railways.
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Table 1

Long-term changes in quality and efficiency of operational work in freight traffic

Indicator 1913 2017 Growth rate in Growth rate on
whole for the average for a
period, times year, %

Gross weight of a train, t 573 4041 7,05 1,90

Net weight of a train, t 302 2402 7,95 2,01

Ratio of train net weight to gross train weight 0,527 0,594 1,13 0,12

(«weight coefficient»)

Technical speed, km/h 22,0 47 2,14 0,73

Section speed, km/h 13,6 40,7 2,99 1,06

Ratio of section speed to technical speed («speed | 0,618 0,866 1,40 0,32

coefficient»)

Average hourly operation of a train, thousand 12,6 189,9 15,07 2,64

tons * km gross

Average hourly capacity of a train, thousand 4,1 97,8 23,85 3,10

tons * km net

Coefficient of usefulness of train operation 0,326 0,515 1,58 0,44

Table 2
Average annual growth rates of quality and efficiency indicators
of operational work in freight traffic, %
[
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1913—-1928 2,42 2,20 -0,17 -0,30 0,20 [0,52 2,11 2,46 0,36
1928—1940 3,95 4,68 0,70 3,82 3,08 [-0,71 7,93 7,91 -0,02
1940—1950 0,95 1,15 0,20 0,21 -0,10 |-0,30 1,16 1,05 -0,12
1950—1965 3,42 3,33 -0,09 1,97 3,48 [1,48 5,46 7,61 1,39
1965—1980 1,17 1,36 0,20 -0,25 [-0,62 |-0,37 0,91 0,72 -0,18
1980—1991 0,85 0,68 -0,17 0,10 1,04 10,93 0,95 1,73 0,77
1991-2003 1,29 1,46 0,17 0,50 1,00 0,58 1,79 2,54 0,74
2003-2017 0,81 1,00 0,17 0,03 0,31 0,28 0,84 1,31 0,46

At the same time, in some segments of the long-
term period, the trends of all these indicators varied
significantly (Table 2).

The highest rates of growth in train productivity
were achieved during the «first five-year plans»
(1928-1940), but efficiency of train work did not grow,
but even decreased somewhat. This again confirms
the conclusion about the cost of the «mobilization»
variant of economic development realized in that
period [7].

Almost the same high growth rates of train
performance were in the 1950s and the first half of
the 1960s, during implementation of a number of
significant innovations on railway transport and
some liberation of people’s creative forces. During
this period, the highest dynamics of operational
efficiency was ensured. In the second half of the

1960s and 1970s, when the general slowdown in
development of domestic railways began [16], while
cargo and passenger loads increased markedly
[14], the rate of growth in train performance
dropped dramatically, and efficiency of train
operations decreased. However, in the next
decade, due to systemic measures to intensify the

use of rolling stock, it was possible to significantly
improve the dynamics of quality indicators and the
efficiency of train work.

At the stage of reforming

It is necessary to dwell in more detail on the
dynamics of indicators of efficiency of operational
work in freight traffic during formation and
development of railway transportation market ( 1992—
2017). These indicators changed under the influence
of macroeconomic factors, specific processes
occurring in the transportation market and changes
in the technology of the transportation process
(Table 3). And all three of these groups of factors are
interrelated.

In the period of 1992-1998 there was a
«transformation crisis of the economy, during which
market relations were formed in the country» [12,
p. 138]. As a result of the crisis, the volume of freight
transportation and freight turnover on railway
transport decreased more than twice [13].

In the period leading up to the recession, in the late
1980s, domestic railways operated with an ultra-high level
of capacity filling [14], which led to a reduction in traffic
speeds. So, in 1988, with the maximum traffic volumes

® WORLD OF TRANSPORT AND TRANSPORTATION, Vol. 16, Iss. 4, pp. 102-115 (2018)
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on the network, section and technical speeds of freight
trains were approximately 4 % lower than in 1965.

Reducing the load on the network in the 1990s
objectively contributed to higher speeds. From 1992
to 1998, technical speed increased by 2,7 %, and
section speed — by 10,1 %. The speed coefficient
reached its maximum historical level, which was
surpassed only in 2017.

Atthe same time, a significant decrease in intensity
of freight transportation makes it difficult to increase
train weight (and even maintain it at the achieved level).
And in the first years of decrease in transportation
volumes, indeed, there was a slight decrease in train
weights. But then the railways adapted to the
requirements of the market, they overcame these
difficulties: from 1992 to 1998, gross weight of a train
was increased by 6,6 %, and net weight — by 8,4 %.

Increase in train weights was also intensive, the
weight coefficient increased noticeably.

All this led to an accelerated growth of average
hourly capacity in comparison with train work and a
very significant, by 1,09 times, increase in the
coefficient of useful work of train operation. The
increase in efficiency of operational work during the
complicated period for Russian railways, following
establishing of market economy in Russia, has
undoubtedly played a role in ensuring the financial and
economic sustainability of the industry, including period
of reduction of rail freight tariffs in 1997-1998 [15,
p. 183], which had an important macroeconomic
significance. «As a result, the transport component in
the final cost of industrial products decreased
significantly, which, along with other factors, helped to
overcome the economic crisis» [16, p. 171].

After transition of the economy to the phase of
market growth (1999-2007) [17] rail freight transport
began to grow dynamically. The load on the network
has increased again. This created objective
opportunities for dynamic growth of train weights, and
they were realized. Gross weight of a train increased
by 14,7 % (to the level of 1998), net weight — even
more — by 16,9 %, which significantly increased the
weight coefficient. At the same time, the increase in
traffic intensity was complicated by the increase in
section speed, which grew significantly slower than the
technical speed (2,5% vs. 7,56%). Accordingly, the
coefficient of speed has decreased quite drastically,
resulting in a decrease in the coefficient of useful work
of train operation.

The period of market recession associated with the
global economic crisis (2008-2009) was used by
Russian railways to improve operational efficiency.
Despite a significant decrease in the volume of freight
transportation and freight turnover [ 18, 19], the further
growth of train weights was ensured. True, the increase
in net weight of a train lagged behind the increase in
gross weight ofa train. But the section speed increased
significantly while there was only a slight increase in
technical speed. As a result, both speed coefficient
and the coefficient of usefulness of train operation have
increased.

In the period of turbulent post-crisis development
ofthe economy [20], starting from 2010, the operational
parameters were influenced primarily by the
combination of changes in the railway transportation
market and the transportation process technology.

In the conditions of structural reform of railway
transport and creation of conditions for development
of otherrolling stock’s operators’ business, since 2003,
there has been an increase in the fleet of freight cars.
In2011-2013, itaccelerated, andin early 2015 the car

fleet reached its maximum value — over 1 million 230
thousand cars, which is by 1,5 times more than the fleet
that existed at the beginning of the reform [21, p. 93].

At the same time, the structure of the car fleet
changed: if before 2009 about 60 % of the car fleet
belonged to JSC Russian Railways and its subsidiaries,
then in 2011 the cars of private companies became
dominant in the fleet, and the fleet belonging directly
to JSC Russian Railways became close to zero [22,
p. 96]. (It should be recalled that in accordance with
the program of structural reform in the railway
transport, at its final stage, JSC Russian Railways
should have had 40 % of the car fleet [23]).

Thus, in 2011-2013 the car fleet has increased
dramatically, and its structure has radically changed.
It became completely private, that complicated the
management of car flows and required reorganization
ofthe technology of operational work. At the same time,
inadequate development of the railway infrastructure,
many facilities of which were reduced at the end of
20" - beginning of 21 century, became obvious [22,
24] (it should be recalled that in the mid-1990s,
researchers of Russian University of Transport (then
MIIT) warned against hastily liquidating infrastructural
facilities, on the possible negative economic
consequences of such decisions [25]). In these
conditions, a fundamental economic law manifested in
railway transport — the law of diminishing returns [26].
One of its manifestations was a reduction in train
productivityin 2011-2012, primarily due to a decrease
in train traffic speed. In 2011-2012, the coefficient of
usefulness of train operation decreased. Since 2013,
traffic speed and train performance have started to
increase, the performance level of 2009-2010 was
exceeded in 2016. At the same time, the coefficient of
useful use of train work for the first time exceeded the
level of 0,5. In 2017, it, like the average daily
performance of a train, updated historical highs. Train
weights also reached the maximum values. The speeds
are still below the 2009-2010 level, but the speed
coefficient has reached its maximum. These results
were achieved due to the consistent development of
heavy traffic [27, 28], systemic improvement of the
technology of the transportation process, including
introduction of polygon technologies [29, 30].

Thus, during formation and development of the
railway freight transportation market and
implementation of the structural reform of the industry,
the efficiency indicators of the operational performance
of Russian railways in freight traffic have substantially
improved. This improvement was not linear, but in
recent years, positive trends have strengthened, and
key indicators have reached historic highs. To further
improve the efficiency of operational activities, new
radical changes and new dynamics of innovations in
the framework of innovation-focused development of
rail transport are required [31, 32].

Prospects for increasing efficiency

In studies [10, 11], the possibility of increasing train
productivity in the future period up to 2030 by an
average annual rate of 3 % was substantiated.
Practices show the realism of these estimates. In the
period 2015-2017, the average annual growth rate of
train performance was 4,1 %, which is significantly
higherthan in previous years. Thus, a good reserve for
the future is created, but at the same time ensuring an
average annual rate of about 3 % until 2030 is a difficult
task that can be solved only on an innovative basis.

In the study [3] proceeding from long-term trends
of innovation-focused development of domestic
railways, the parameters of weights and train speeds,
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Table 4
Forecast values of quality indicators and efficiency of operational work
in freight traffic for the perspective up to 2030

Indicators Calculated variant Optimized variant
Gross weight of a train, t 5211 4815
Net weight of a train, t 3130 3130
Ratio of net weight of a train to gross weight of a train («weight 0,601 0,650
coefficient»)
Technical speed, km/h 51,5 51,5
Section speed, km/h 45,6 45,6
Ratio of section speed to technical speed («speed coefficient») 0,885 0,885
Average hourly train work, thous. t * km gross 268,4 248.,0
Average hourly capacity of a train, thous. t « km net 142,7 142,7
Coefficient of usefulness of train work 0,532 0,575

weight and speed coefficients for the perspective up
to 2030 were calculated. These figures, as well as the
corresponding values of hourly average work and train
performance and the coefficient of usefulness of train
operation are shown in Table 4, in the column
«calculated variant». Nevertheless, although
achievement of such parameters seems to be possible
in principle, increasing the average gross weight of a
train by 29 % to the existing level (while significant
exceeding 5000 tons) is still an extremely difficult task,
even taking into account the prospects for development
of heavy traffic.

In addition, it is necessary to pay attention to
essentially different trajectories of measuring the
speed coefficient and the weight coefficient. The speed
coefficient as a whole grew much more dynamically,
and its advance over the weight coefficient, which was
1,17 times in 1913, increased to 1,46 times by 2017.
At the same time, its absolute value is close to 0,9, and
itis obvious that the possibilities of its further increase,
even on purely theoretical, mathematical grounds, are
very limited. The weight coefficient for more than a
century has not undergone cardinal changes, having
increased from 0,527 to 0,594. And its value in the
mid-1990s was approximately at the level of the 1930s.

The value of the weight coefficient for the
perspective up to 2030(0,601), calculated taking into
account such trends, is not an ambitious parameter.
Using the logical-analytical method [33, 34], it can be
concluded that breakthrough changes are possible
precisely in increasing the weight coefficient.

A significant increase in weight coefficient can
be achieved on the basis of a combination of a
reduction in the share of empty run and a reduction
in the tare ratio of cars. The first of these tasks can
be solved on the basis of economic incentives for
the operator companies to reduce the empty run and
improve the commercial dispatching of the car fleet.
The solution of the second task requires modification
of the design of cars and materials for their
manufacture. It seems that implementation of a set
of these measures can increase weight coefficient
in the long run to 0,650. Then the achievement of
the calculated net weight of a train will be provided
with a gross weight of a train of 4,815 tons, which is
a much more realistic task in terms of traction and
transportation technology.

Accordingly, the estimated average hourly
performance of a train, taking into account this
optimization, will be achieved with a significant, by
7,6 %, less, average hourly operation of a train. Given
that ton-kilometers gross are the key flow meter of
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operational work [35], savings in operating costs will
also be very significant. The optimized version will
dramatically improve the efficiency of operational
activities — the coefficient of usefulness of train
operation will increase to 0,575.

Conclusion. Thus, in the long term, a significant
increase in the efficiency of the operational activity of
the railway transport is necessary and possible on the
basis of implementation of technologically and
economically sound innovative solutions.
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