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6a3bl Mogenu ynpassieHUs puckamm,
npeasiaraeMovi aBTOpPOM, CTPOUTCS Ha
BO3MOXXHO 60Jiee TOYHOU ngeHTuguKaunmn
cneuu¢uqeckux npoun3BoL4CTBEHHbIX
PUCKOB B OTAEJIbHbIX MOAPAa3aE/IeHUSIX
TpaHCcrnopTHOM komnanuuun. MpuHynnuaibHbie
Tpeb6oBaHUsI K MOAEJIN ONpPeAeNsioTCa

Ha npuMepe JIOKOMOTUBHOIO XO35/iCTBa.
lpeanaraetcs knaccngukauns BHELUHUX

Y BHYTPEHHUX PUCKOB, a TaKXXe noaxon

K 3KOHOMMUYECKOM OL/eHKe pUCKOB,
Bblpa)KalOluMﬁCH B BBe4EeHUU NOHATUSA
OTBETCTBEHHOCTU Ka)K[0ro JIOKOMOTUBHOIO
npeanpuaTus 3a yulepo6 (npsmoi

U KOCBEHHBbIV) OT NPOUCLLIECTBUI Ha
JxenesHou gopore. B kayecTtBe kputepusi
npeanaraetTcs He NPUbbLIb, a A0S 3aTpaT
KoMmnaHuu Ha obecrneyeHmne 6e30MacHOCTU
ABW)KeHuUsl.

Knroy4esbie cnoBa: xenesaHas gopora,
JIOKOMOTUB, 6€30MaCHOCTb ABUXEHMUS],
PUCK, yripaBsieHNe pUckamu, MoAeslb,

SKOHOMUYecKasl OLleHKa.
|
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Moaenb ynpaBsieHusa
pucKkamMm B JIOKOMOTUBHOM
KoMMnJiekce

Illenmyxuna FOaus Anexceeena — 3amecmumens
21a6H020 OyXearmepa — Ha4anbHUK omoena
NAGHUPOBAHUS, CMem U OYXeanmepcKoo yuema
YRpagaeHus PUHAHCO8 U 6YXeaimepcKo2o yuéma
Mockoéckoeo eocydapcmeerno2o yHugepc a
nymeii cooouenus (MHUHUT), Mocksa, Poccus.

YCJIOBUSIX PBIHOYHOW 9KOHOMUKHU
NIeSITeIbHOCTD JII000TO MPeanpUsITUs
COTIPOBOXIAETCS HEOMpeaeIeHHO-
CTbIO, PUCKOBBIMU CUTyalIUSIMU, KOTOPbIE
BO3HUKAIOT B PE3yJbTaTe CTOXaCTUYECKOTO
BO3JEMCTBUS BHEIIHUX (haKTOPOB, a MOPOM
U HeMpeacKka3yeMOCTH BHYTPEHHUX MPOLEeC-
coB opranusauuu. M1 B cuily 3TUX MPpUYUH
HEOThEMJIEMOU YaCThIO CTPATETUUYECKOTO
U TEKYILETO YIIPaBJICHUS MIPEANPUSITUEM CTa-
HOBSITCSl aHAJIU3 COBOKYITHOCTH CYILIECTBYIO-
IIMX PUCKOB, UX UNEHTU(UKALIMS, CO3AaHUE
MEXaHU3MOB KOHTPOJISI U MUHUMU3ALIUU YT-
po3 OU3HEeC-UHTepecaM ¢ TOUKHU 3PEHUS TIPsi-
MbIX (PUHAHCOBBIX MOTEPH OT CTOXACTUYECKUX
BO3ACUCTBUI U JOMOJTHUTEIbHBIX, KOMIIEH-
CUPYIOLIUX PUCKU PACXOIOB.
PacnipoctpaneHHas kinaccudukauus pu-
CKOB — KOMMEPYECKMU, OMepaliuoOHHbIN,
(bUHAHCOBBIN, KPETUTHBIN U PUCK TUKBUTHO-
CTU — SBJISIETCS KpallHe Y3KUM MTOAXOI0M TSI
nx otieHku [1, 2]. Cremyer Takke 3aMETUTb,
YTO OTCYTCTBUE €IMHON TEOPUM UCCIEeN0Ba-
HUS PUCKOB Ha YPOBHE MPENNPUSATUS U pa3-
HOOOpa3ue COBOKYITHOCTU PUCKOB, BbISIBJICH-
HBIX BKCIEPTHBIM myTeM |3, 1], 3apaHee 00-
PEKaT METOAOJIOTUIO YIIPABIECHUSI PUCKAMU
Ha HEMOJIHBII 0XBAaT, B TOM YMCJIE Ha XKeJe3-
HOJIOPOXXHOM TPaHCMOPTE, KOTOPBIA yKe cam
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no cebe Bcerma OblLJT 30HOW MOBBILLIEHHOTO
TIPOM3BOJICTBEHHOTO pUCKa [4].

TTosToMy, MO HalleMy MHEHUIO, CHCTeMa
YIIpaBJICHUSI PUCKaMHM, B KOTOPOI CTOJIb HY-
JKaaeTcsl Jobast OM3HeC-CTPYKTypa, JTODKHA
BKJIFOUATh, TOMHMO ITPOYETO, 3JIEMCHTHI,
CBOMM Ha3HauYeHWEM M (YHKIMSIMU obecTIe-
YMBAIOIINE:

* QIanTUBHOCTD YIIPaBJICHMsI TTOACUCTEMOI
BBISIBJIEHUSI PUCKOB K c(hepe X BOSHUKHOBEHUST
C LIEJTBIO OTTpeeIeHsT PUCK-HOCUTEJIS B OTIEb-
HOU eTMHUIIe OM3HEC-TTPOIIECCOB MTPEIITPHUSITHSI;

* PaHXXMPOBAaHUE PUCK-HOCUTEJIEH TIO CTe-
TIEHW BIIMSTHYSI Ha pe3YJITaT paboThI, KaK OT/IE -
HOM eIVHULIbI OM3HEC-MPOLIECCOB, TaK U BCelt
KOMITaHUH B 11€JI0M C TOYKH 3pEHNST HAHECEHUST
yiep6a;

* MIeHTH(UKAINIO0 Hanbojee 3HAYMMBIX
W OTPaKAIOIINX OCOOCHHOCTHU OTpeIeIeHHON
chbepbl NesITeTbHOCTY BUIOB PUCKOB, BITHSTIOIIAX
Ha 3(p(PeKTUBHOCTb OM3HEC-TTPOLIECCOB;

* co3maHUe KJIACTepOB Pa3IMIHEIX BUIOB
PHMCKOB [UTST pa3pabOTKU METOAMYECKUX OCHOB
OIICHK! 1 (hOpMUPOBAHUS MEXaHU3MOB KOHT-
POJIST 1 MUHUMU3AIINHY BO3ICUCTBHS PUCKOB Ha
(byHKUIMOHUPOBAHUE MPEATIPUSITHSI.

MMeHHO Takye MOAXOMBI, Ha HaIll B3IJIS,
MOTYT MCIIOJIB30BATHCS BMEXaHU3ME YITPABJICHYST
pUCKaMU Ha KeJIe3HOIOPOXKHOM TPAHCIIOPTE.
TIpraem repBocTeNICHHBIM MOMEHTOM Ha 3Tarie
(bopMUpOBaHMS METOOIOTMIECKOI Oa3bI TOTTK-
Ha OBITh MACHTU(MHUKALINS MaKCUMAaJIbHO BO3-
MOXKHBIX CHIELM(UISCKIX TTPOU3BOACTBEHHBIX
PHMCKOB B TAaKUX ITOPa3IeIeHHSIX, TJIe OHU HAaHO-
CAT caMblii cylIeCTBEHHBIN yiep0. C 3Tol TOUKr
3peHUSI 0CO00 BaXKHBIM 3BEHOM SIBJISIETCSI JIOKO-
motuBHbI KoMrieKe OAO «PXK]/I», B 30He
JIEVICTBUST KOTOPOTO HEM3MEHHO BBICOKA BEPOSIT-
HOCTb BO3HUKHOBEHUS YIPO3, MPUBOMSIIINX
K pa3IMYHBIM PUCKOBBIM CUTYaITUsIM, HapyIe-
HMSIM 0€30TIaCHOCTH TIEPEBO30K, TEXHUIECKUM
HETIOJIa/TKaM BCJIEICTBUE SKCTPEMATBHBIX BHETII-
HMX OOCTOSITENTLCTB, BO3NEUCTBUS YeJIOBEUECKO-
ro ¢akropa, HeCOOJIIOJeHUS perjiaMeHTOB
W TTPaBWJT SKCIUTyaTalMK TSITOBOTO TIONBYKHOTO
cocTaBa.

s yrIpaBiieHUST OTPACICBBEIMUA PUCKAMK
TpeOyeTcst MOJIEIb, KOTOpasi T03BoJI1I1a Obl chop-
MHPOBATh KOMIUIEKCHYIO CTPATETHIO YTy IIeHYST
0€30I1aCHOCTU. DTU LIEJIU ITPEATioaratoT rMOKui
YUeT BCeX BHYTPEHHUX (3HAOTE€HHBIX) (DaKTOpOB
pHCcKa, BO3HUKAIOIIINX B IESITETbHOCTH JIOKOMO-
TUBHOTO KOMITJIEKCA, ¥ BHEIITHNX (3K30T€HHBIX)
(bakTOpOB, CBSI3aHHBIX C HEOOXOMMMOCTBIO B3a-
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MMOJIEHCTBYSI U TTOJTYJSHUST YCITYT OT CTOPOHHUX
KOMMEPUECKUX IPSITIPUSTHIA, CHCTEMY MEHEIK-
MEHTa B KOTOPBIX HEBO3MOXKXHO ITOJTHOCTBIO
KOHTPOJIMPOBATh.

Ecnu noneItathest chopMyIMpoBaTh OOI1LIVE
TpeOOBaHMS K MOAETN YIIPaBICHUST PUCKAMU
B JIOKOMOTHUBHOM XO3STICTBE, TO CpEIU HUX IIe-
JIeCOOOPA3HO MPEIYCMOTPETH CIICAYIOIINE ITO3H-
LN

1. B Mozesb 10/KHBI ObITh BKJTIOUEHBI TISITh
TPYIIT OCHOBHBIX 3JIEMEHTOB: HEITOCPEICTBEHHO
06a30BbIC TTOICHCTEMbBI JOKOMOTUBHOTO KOM-
IUTeKCca; BHEIIHUE (PaKTOPHI, OKa3bIBAIOIINE
BJIMSTHYE Ha BOBHUKHOBEHIE M YPOBEHB Pa3/INd-
HBIX PYICKOB; TIOKAa3aTe/ I (MHIUKATOPHI ), IT03BO-
JISTFOIIME TIPOTHO3MPOBATH ITOSIBJICHIE U Pa3BU-
THE PUCKOBBIX CUTYAIINIA; TTIOKA3aTeNIN, XapaKTe-
PYI3YIOIIHE TIOC/ICICTBYS PeaTi3allii PUCKOBBIX
CUTYaLIWIA, a TAKXKE HAOOP Mep 10 IIpeI0TBpalIie-
HMIO VI CHIZKEHHIO YPOBHS PHICKOB Pa3IMIHBIX
THUTIOB.

2. JIOJKHBI OBITH OMpeeeHbl B3aMOCBSI3U
MEXIy JIeMEHTAMU MOJIEIIN, XapaKTePU3YIOIITIe
VX B3aMHOE BIISTHYE IPYT Ha apyra. [1pu aTom
clIemyeT 00eCIeYnTh BOBMOXKHOCTE (hopMaTii3a-
LI HATTPABJIEHMS YCWJIMIA B3aUMOJIECTBYIOIIX
CTOPOH TIPY HAJIMYWU IS TAKON KOOITePaLK
JTOCTATOYHO KAYECTBEHHOM IKCIIEPTHOI MH(DOP-
MalIHN.

3. loizkHa OBITh 0OecIieyeHa BO3MOXKXHOCTh
opMaTM3aIy 1 ydeTa B IIPOLIecce MOHUTOPHH-
ra pUCKOB Pa3IMIHBIX TUIIOB M CTCIIEHU MX
BO3ICUCTBUS Ha TTOICUCTEMBI JIOKOMOTHBHOTO
KOMIIJIEKCa.

4. JI07oKHBI OBITH OITPEIEIICHE] TTOCTICICTBUST
HACTYIICHUS PYCKa 3aJaHHOTO YPOBHSI, TO €CTh
TTOJTy94eHa OLIeHKA BJIMSTHHS pUCKa Ha Oe3omac-
HOCTB ITePeBO30K B chepe BO3NEHCTBYSI, OKa3bI-
BaecMOT0 JIOKOMOTHUBHBIM KOMITIEKCOM.

5. Monenb mpu3BaHa CliocoOCTBOBATH pelle-
HMIO MHOTOKPHUTEPUATTLHOM 3a1a91 TI0 MTHIMU -
3alMM HETATUBHOTO BIIMSTHUST PUCKOB TIPH pea-
JIM3aLN 3aTUIAHNPOBAHHBIX MHBECTUIIMOHHBIX
TIPOEKTOB.

6. B Moesu JOJDKHBI ObITh 3A/I0XKEHBI TAKKE
BapuaHTBI TTOCTPOCHMST OM3HEC-TIPOLIECCOB,
KOTOpBIE TIO3BOJIVIIN OBl IOKOMOTUBHOMY KOM-
IUIEKCY HaKaIUIMBATh CTPYKTYPHUPOBAHHYIO MH-
dopmariuio 06 U3MeHEeHUY MHIUKATOPOB prcKa
IIJIST TIOCTICAYIONIETO aHaIM3a 3TUX JTaHHBIX,
KOPPEKIINH 3JIEMEHTOB YIIPABJICHIS 1 aJITOPUT-
MOB OIIEHKH PVICKOB 15T TIOBBIIIICHUST SKOHOMU -
YeCKOM 3(P(eKTUBHOCTI COBOKYITHOM JIESITEITh-
HOCTH JJOKOMOTHBHOT'O KOMITJIEKCA.
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OnHoli u3 HauboJIee UHTEPECHBIX U CIIOXKHBIX
MPpoOJIEM TIPY TIOCTPOSHUYN MOJIEH SIBJISIETCS
CO3/1aH1e KOMITIEKCa Mep TT0 YITPABJICHUIO YPOB-
HeM pucka. B pabote [5] mpeacrapieHbl ooLye
ITOIXONBI K PEIICHNIO TaKOW 3amadnd. ABTOPBI
BBIIEJISIIOT:

1. MexaH13Mbl 5KOHOMUYECKOI OTBETCTBEH-
HOCTH.

2. MexaHu3Mbl iepepacripeie/ieHU s pucka.

3. MexaHu3Mbl (h)OPMUPOBAHUS Y UCTTIOIB30-
BaHUs OIOKETHBIX U BHEOIO/KETHBIX (DOHIOB.

4. MexaHU3MbI CTUMYJIIPOBAHUS TTOBBIIIIC-
HUS YPOBHSI 0€30MaCHOCTU (CHYKEHUST OXKUIa-
eMOoro yiiepoa).

5. MexaHu3Mbl pe3epBUPOBAHUS Ha CIydail
Ype3BbIYAHbBIX CUTYaLIWA.

IMpyMeHUTETHPHO K IOKOMOTUBHOMY KOMIT-
nekcy OAO «PXKJI» n ¢ yueToM TeHIECHIIMI
Pa3BUTHUSI SKOHOMUYIECKOM CUTYaIlUA MOXKHO
OTMETHTh, YTO HanboJjIee MepCIIeKTUBHBIM BH-
JIUTCST UCTIONBb30BaHUE KOMOWHAIIMY U3 MeXa-
HU3MOB 3KOHOMHUYECKOUM OTBETCTBEHHOCTH,
Tiepepacripe/ie/ieHUsI pUCKa U CTUMYTMPOBAHUS
MOBBILIEHUS] YPOBHS 6e30macHOCTU. CUHEPrUst
KOMOWHAITVH TTO3BOJTUT JJOCTUYb HEOOXOIMMOTO
YPOBHST OE30ITaCHOCTH 3KeJIe3HOTOPOXKHBIX TIe-
PEBO30K 1 MOBBICUTD 3(HEKTUBHOCTH JIOKOMO-
TUBHOTO KOMITJIEKCA B LIEJIOM.

Kaxnoe mpenmnpusiTiie JOKOMOTHBHOTO TTPO-
duig GYHKIMOHUPYET O YCTAaHOBJICHHBIM
CTaHzapTaM, OJTHAKO 00JIaaeT CrieMbUIecK-
MU YepTaMu, OOYCIIOBJICHHBIMU PETMOHATbHBI-
MM, TEXHUYECKUMH (COCTaB JJOKOMOTHUBHOTO
TapKa, ypoBeHb TEXHOJIOTMUECKOI OCHAIIIEHHO-
CTU U T. [1.) ¥ COLIMATbHBIMU (IOCTYITHOCTb IO/~
TOTOBJIEHHBIX KaJIpOB, HAJTMIKME U JOCTYITHOCTb
CHeLMATbHBIX TEXHUUECKMX YUeOHBIX 3aBe/ICHHUIA,
YPOBEHb XKU3HU B PETMOHE) OCOOEHHOCTSIMU.
Takoe rx pazHOOOpa3ue 3aCTaBISIET IO-UHOMY,
CTpOXe B3IISTHYTh Ha pa3pabOTKy MaTteMaTuye-
CKOTO armapara MOJIeJU YIIPaBJIeHUsT PUCKAMM.

DKOHOMMYECKAsT COCTABIISIONIAsT OYeHb BasK-
Ha JIJIs1 pelieHusT IpodieM 0e30MacHOCTH Ha
TPaHCIIOPTHOM TipenrpusTnu. [1penmnpusitie
OyIeT MOBBIIIATH YPOBEHD 0E30MTACHOCTH JI0 TEX
TIop, TIOKa 3TO Oy/IeT 1aBaTh 9KOHOMMYECKUI
3¢ dexT (B BUAe CHUXKEHUSI TUIaThl 32 PUCK) HE
MEHBIINI, YeM MEepPOIIPUSTHS TTO TIOBBIIICHIIO
adexTrBHOCT IPpOM3BONCTBA. MccnenoBanme
JIOCTYITHBIX ITyOJTMKAITNIA TTOKA3bIBAET, YTO JaH-
HBII acIleKT HeJOCTaTOUYHO TTOJIHO OCBENICH
B CIielMaIbHOM uTeparype. [lae mepcreKTuB-
Has TIpoTpamMMa pPa3BUTHSI CUCTEMBI PUCK-
MeHemkmeHnTa B OAO «PXK]I» [6] He comepkuT

® MWP TPAHCIMOPTA, Tom 13, N26, C. 152-158 (2015)

peaJIbHbIX MeXaHU3MOB CHUKEHUSI PUCKOB
B 00J1aCTH OE30ITaCHOCTH MEPEBO30K.

Pa3paboTka 5KOHOMUKO-MaTeMaTUUECKO
MOJIEJIM YIIPaBJIEHUsI PUCKAMHU TIperiosiaract
BBEICHME ITOHSITUST OTBETCTBEHHOCTH KaXKI0TO
JIOKOMOTHBHOTO TIPEATIPUSTHS 3a yIepO (Tpsi-
MOI UM KOCBEHHBII) OT MPOUCIIECTBUI Ha
Kesne3Hol mopore. 7151 HE3aBUCUMOTO KOM-
MEpPUYECKOTO TIPEATPUSITHS B KAUECTBE KPUTE-
pus 3hHEKTUBHOCTU TTPOU3BOICTBEHHOM
0€301acHOCTH UCTIONB3YeTCs IPUOBLTL, pa3Mep
KOTOpOU 3aBUCHUT OT 3aTpaT Ha obecrieueHne
0e30MacHOCTU IBUXEHUs, ITpadoB, cOOPOB
3a HapyIIeHne 9KOJIOTnIecKrx HopM. B To xe
BpEMsI C y4eTOM ITPUHIIMTIOB (DMHAHCUPOBAHUS
GuIMaNoB M CTPYKTYPHBIX TOIpa3aeeHui
OAO «PX]l» ny4iiie UCronb30BaTh HE MPU-
OBLITb, a IOJTIO 3aTpaT KOMITAHUM Ha obecriede-
HUe 0e30MMacHOCTU IBUXKEHUS:
33,133,
rae 3Hp — o01uKe pacXonpl KOMIAHUH, 3 —
PacXoIbl IO OCHOBHBIM BUIAM JIESITEIbHOCTH,
3, — Pacxoibl Ha IIOBBILLIEHNE YPOBHS Ge30mac-
HOCTH, 3 — pacxoibl Ha WTpadbl U MpoYne
BBITUIATHI, BOSHUKAIOIIIME BCJIEICTBYE HAPYIIIe-
HUI 6€30TIaCHOCTH JBUXKEHMUSI.

Pacxonbl Ha IOBBITIIEHUE YPOBHSI Oe301ac-
HOCTHU, KoTopbie puHaHcupytorcs OAO
«PXK]l», nomxHbl mpuHOCUTHL oTAauy. [lycTh
X, — Npe/ieJIbHbINA YPOBEHb PUCKa /1151 IOKOMO-
THUBHBIX JIETIO, @ X, — YDOBEHb PUCKA B KOHKPET-
HoM Jieno. Toraa obuiye pacxoabl KOMOaHUU
MOXKHO ITPEICTaBUTh B BUJIE 3Hp=3oﬂ+36+3m+H,
rne H — mrpad B ciryyae, eciu X, >X,.

®opmupoBanre (GYHKIIMU ST BEIYKUCTIE-
HUs 3HaYeHMs1 H siBsieTest onTMMMU3aIiMoHHON
3aaveit, TOIX0/Ibl K PEeIIeHUI0 KOTOPOil 000-
3HaueHbI B padotax [5, 7, 8]. OueBHUAHO, YTO
YUCTO MaTeMaTU4ecKoe pelleHre TIpoOIeMbl
HeTpUeMJIeMO JIJIsSI KOMITAaHUU, (DYHKIIMOHM -
pyloleit B cdepe Keae3HOTOPOXKHOTO TpaH-
cIiopTa, OCKOJIbKY KomroHeHTa H mipeicras-
JIsieT coboii MHOTO(aKTOPHBIN okasatesib. OH
JIOJDKEH COCTOSITH U3 TEXHOJIOTMYECKOM COCTaB-
JISTIONIE, YUUTHIBATh COCTOSTHUE OCHOBHBIX
CpPeICTB KOMITAHUU Y TIPEITTOJIaraTh CIieaIb-
HYIO MOJIeJIb y4eTa BJIMSHMS YeJI0BEYECKOTO
(hakTOpa Ha 6€30MaCHOCTb JIBUXKEHUS, UTO
SIBJISIETCSI OHUM U3 CaMbIX CYIIeCTBEHHBIX
U TPYJIHBIX MOMEHTOB B 9KOHOMUYECKHX pac-
YyeTax.

He MeHee 3HauMMoOli MaTeMaTU4YeCKOI
YacThIO MOJIEJIN YITPABJICHUST PUCKAMU B JIOKO-
MOTHBHOM XO3SIICTBE SIBJISIETCSI OLIEHKA BIIMSI -
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HUSI YeJI0BeYeCcKOro (hakTopa HEMmoCpeICTBEH -
HO Ha 6e30MacHOCTb IBKEHUS. OCHOBBIBASICh
Ha pe3yJbTaTax uccieaoBaHus [9], MOXHO
3aKJIIOYNTh, YTO B €€ OCHOBE JIEXKUT MOHSITUE
VHTEHCUBHOCTH MOTOKA MPEANOChUIOK K Ha-
PYIIEHHUIO TIPaBWJI OBXKEHUA (y, ), KOTOpas
CKJIaJIbIBAeTCS U3 OLIMOOK MepcoHana, 3aHs-
TOTO Ha MEepeBO3KaX, Ha KaXIOM W3 ITaroB
SKCILTyaTallMy TSTOBOTO MOIBUXKHOTO COCTaBa
(v,,), ¥ HAPYILIEHWIA BCIENCTBUE TEXHUYECKHUX,
TEXHOJIOTMYECKUX ¥ MIPOYMX TIPUIMH (Y, ):
YHHG = ysn + y’rex'

Hns cHXKeHus yiep0a, BO3ZHUKAIOIIETO
U3-32 HapylleHUil 6e30MacHOCTU JBUXKEHUS
BCJIEICTBME OLIMOOK MepCOHaIa MpejiaraeTcs
HCTOJIb30BaTh CUCTEMY MOTUBALIUY UCTIOTHU-
Teneil. [JTaBHBIM MOCTYJIaTOM TaKOW CUCTEMBI
JIOJKHA CJIY>XXUTh BO3MOXKXHOCTb COOOIIEHUS
paboTHUKaMU 00 0OHAPYKEHHBIX TTpodieMax
¥ COOCTBEHHBIX OIIMOKaX, MpuyeM 0e3 MosiB-
JieHus mrpadoB (YCIOBHBIX: MaTepUaTbHBIX
1 HeMaTepUabHbIX) 32 IOMYIIEHHbIE OLIINOKYU
IO OTIPENIEJIEHHOTO ATarna 3KCIUTyaTallluu TSIT0-
BOTO TIOABMXHOTO cocTaBa. CyllleCTBEHHbIE
mrpadbl BO3HUKAIOT JTUIIb MTPU AOCTKEHUU
HEKOTOPOTro MPUEMJIEMOI0 MUHUMAJIbHOTO
MOoTOKa MPEAINOChIIOK K HapylIeHusIM 06e3-
ornacHocTu nBuxeHus. IIlpu aToM oleHKa
yuiep0Oa 1o BMHe pabOTHUKA OT AOMYILIEHMS
MPENNoChLUIOK OyeT ONpeaesIThest QOPMYJION:
D = yrmﬁ (DaB paB + Dm pan yan/ynHG)’
rne D — cymmapHsblii mtpad 3a JomyuieHue
HapyuieHus 6esomacHoctd, D — mrpad 3a
CO3IaHKe aBapUITHOM CUTYaLMK, P, — BEPOAT-
HOCTb aBapvitHOM cutyauuu, D — mrpad 3a
CO3JaHKe MPEANOChUIKMA K HapylIeHUIO 6e3-
OMAaCHOCTH, P, — BEPOATHOCTH CO3MAHUS
MNPEANOChUIOK HapylIeHUsT O€30MaCHOCTU CO
CTOPOHBI pabOTHHMKA, Y, /Y, - — [OJIs CllydaeB
HapylieHus1 6e30MacHOCTU 110 BUHE MepCcoHa-
Ja.

Takoil moaxon K BBISBJICHUIO BIUSHUS
yesioBeueckoro dakropa Ha 6€30MacHOCTb
JBUDKEHUSI HOCUT MPEMyTNPEAUTETbHBIN Xapak-
TEP U TEM CaMbIM CTUMYJUPYET OTBETCTBEH-
HOCTb paOOTHUKOB, 3aHSTHIX Ha MEPEBO3KAX.

3SAKJTIO4MEHME
CuHeprus UCIOIb30BaHUSI MOJEU B COYE-
TaHWU C UCCTIENIOBAHUEM ITOTOKA IPETTOCHITIOK

K HapyIIeHUI0 0e30MMacHOCTH, BBI3BAHHBIX
TEXHUYECKUMM U TIPOYUMU TIPUYMHAMHU T10
BMHE PEMOHTHBIX IPEANPUSTHI U TTOCTABII-
KOB 3aIT4acTeil 1 KOMIUIEKTYIOIINX U3IeINIA,
JTaeT BO3MOXHOCTD YUECTb PUCKM BO3ZHUKHO-
BEHUsI HEIITATHBIX M aBapMIHBIX CUTYaLIMi
B IIpOLIECCe IKCILUIyaTalluK TSTOBOIO ITOIBIK-
HOTO cOCTaBa, CHU3UTh 00111 y1epo u odec-
MEeYUTh CYIIECTBEHHBIN POCT 3(PhHEKTUBHOCTH
JKEJIE3HOIOPOXKHBIX MepeBo30K. [Ipu aTom
HEOOXOIMMO YIUTHIBATh OCHOBOITOIATAIOIIIIA
MIPUHIIMIT B TIPOIIeCCe TTOCTPOSHUSI CUCTEMBI
yIpaBJIeHUsT PUCKAMU: 3aTPaThl Ha CO3IaHKeE,
MoJiep>KaH1Ue U MOTHUBALIMIO B CUCTEME He
JIOJDKHBI TIPEBHIIATh MOJyYeHHOTro 3 dexra
OT ee MMPUMEHEHHUS, BKJII0Yasl He TOJIBLKO TIpe-
JIIOTBpallleHUEe aBapUHBIX CUTyalluil, HO
U CIIaCEeHMe XU3HU JIIOAei M MUMYIIECTBA B pe-
3yJIbTaTe CHUXKEHUST KOJIMYeCTBa CITyJaeB Ha-
pylieHusT 6€30MaCHOCTH IBVKECHUSI.
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ABSTRACT

Development of methodological fundamentals
of a model of risk management, put forward by the
author, focuses on maximal accuracy of identification
of specific industrial risks in the corporate units.
Requirements to the contents of the model are de-
termined at the example of locomotive complex. The

author suggests classification of external and inter-
nal risks, as well as an approach towards economic
evaluation of risks described in terms of responsibi-
lity of each corporate locomotive business unit for
direct and implicit damage caused by rail accidents.
Criterion is selected, being a part of safety expenses
of a company, and not a profit fluctuation.

Keywords: railway, locomotive, traffic safety, risk, risk management, model, economic assessment.

Background. /n a market economy the activity
of any enterprise is accompanied by uncertainty,
risk situations that arise as a result of stochastic
effects of external factors, and sometimes
unpredictability of internal processes of the
organization. And for these reasons, an integral part
of strategic and current management of the
enterprise are now analysis of the entire set of
existing risks, their identification, creation of control
mechanisms and minimization of threat of business
interests from the point of view of direct financial
losses due to stochastic effects and additional
expenditures, compensating risks.

A common classification of risks as commercial,
operational, financial, credit and liquidity risk is a
very narrow approach to their assessment [1, 2]. It
should also be noted that the lack of a unified theory
of the study of risks at the enterprise level and the
diversity of the set of risk identified by experts [3,
1] in advance doomed risk management
methodology on non-coverage, including on
railways, which in itself has always been a zone of
increased production risk [4].

Therefore, in our opinion, the risk management
system which is so necessary for any business
structure should include among other things,
elements, providing with its purpose and functions:

« adaptive management of subsystem to
identify the risks to their areas of origin in order to
determine the risk carrier in a separate unit of
business processes;

« ranking of risk-carriers according to the
degree of influence on the result of work as a
separate business process unit and the company
as a whole in terms of damage;

- identification of the most significant and
representative of a certain field of activity types of
risks that affect the efficiency of business processes;

« clustering of different types of risks to develop
methodological framework for assessing and
formation of control mechanisms and minimization
of the risks of exposure to the functioning of
enterprise mechanisms.

Such approaches, in our opinion, can be used
in the mechanism of risk management in rail
transport. And the primary point in the stage of
forming a methodological framework should be
identification of the maximum possible specific
industrial risks in such departments, where they
cause the most significant damage. From this
perspective, a particularly important elementis the
locomotive complex of JSC Russian Railways, in the
action zone of which probability of threats is high,
which lead to different risk situations, violation of
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transport safety, technical problems due to extreme
external conditions, impact of human factors, non-
compliance with regulations and rules on traction
rolling stock operation.

To manage industry risk a model is required that
would allow to form a comprehensive strategy to
improve safety. These objectives require flexible
record of all internal (endogenous) risk factors
arising in the activity of locomotive complex, and
external (exogenous) factors connected with the
need to interact and obtain services from external
enterprises, a management system of which cannot
be fully controlled.

Objective. The objective of the author is to
consider issues of risk management with regard to
locomotive complex of Russia.

Methods. The author uses general scientific
method, economic analysis, comparative method,
statistics.

Results. If we try to formulate general
requirements for risk management model in the
locomotive industry, among them it is advisable to
provide for the following positions:

1. The model should include five groups of basic
elements: directly basic subsystems of locomotive
complex; external factors influencing occurrence
and the level of various risks; indicators, which allow
to predict emergence and development of risk
situations; indicators characterizing the
consequences of risky situations, as well as a set
of measures to prevent or reduce the level of risks
of various types.

2. Relationship between elements of the model
must be defined, describing their mutual influence
on each other. It is necessary to provide an
opportunity to formalize directions of efforts of
interacting parties in the presence of sufficient
quality expert information for this cooperation.

3. It must be possible to conduct formalization
and accounting in the process of monitoring the
risks of different types and their impact on the
subsystems of the locomotive complex.

4. Consequences of occurrence of a risk of a
given level, that is, an estimate of the risk impact
on traffic safety in the impact exerted by the
locomotive complex, must be defined.

5. The model is intended to contribute to the
solution of multicriteria tasks to minimize the
negative impact of risks in the implementation of
planned investment projects.

6. In the model variants of such business
processes must be included, which would allow
locomotive complex to accumulate structured
information on changing risk indicators for further

Sheptukhina, Yulia A. Model of Risk Management in Locomotive Complex



analysis of these data, correction of control
elements and risk assessment algorithms to
improve the economic efficiency of the total activity
of the locomotive complex.

One of the most interesting and difficult
problems in the construction of the model is to
create a set of measures to control risk level. In [5]
are presented common approaches to solving this
problem. The authors point out:

1. Mechanisms of economic responsibility.

2. Mechanisms of risk redistribution.

3. Mechanisms of formation and use of
budgetary and extra-budgetary funds.

4. Mechanisms to promote safety improvements
(reduction of expected loss).

5. Mechanisms for redundancy in case of
emergencies.

With regard to the locomotive complex of JSC
Russian Railways and taking into account trends in
the economic situation it can be noted that the most
promising seems to be use of a combination of the
mechanisms of economic responsibility, risk
redistribution and promotion to improve safety
level. Synergy of the combination allows to achieve
the necessary level of rail safety and to improve
efficiency of the locomotive complex as a whole.

Each company of locomotive profile operates
on established standards, but it has specific
features caused by regional, technical (locomotive
fleet composition, technological equipment level,
etc.) and social (availability of trained personnel
and availability and accessibility of special technical
education institutions, standard of living in the
region) features. Such diversity makes them to look
differently, more stringently at the development of
mathematical apparatus of the model of risk
management.

The economic component is very important for
solving safety problems at the transport company.
The company will increase the safety level as long
as it will provide economic benefits (in the form of
reduction of charges for risk) no less than the
measures to improve production efficiency.
Research of available publications shows that this
aspect is insufficiently covered in the special
literature. Even long-term program of risk
management system of JSC Russian Railways [6]
does not contain any real mechanisms to reduce
risks in the field of transport safety.

The development of economic and mathematical
models of risk management involves the introduction
of the concept of responsibility of each locomotive
enterprise for damage (direct or indirect) of the
accidents on the railway. For independent business
enterprise as a criterion for the efficiency of
occupational safety profit is used, which size
depends on the cost of providing traffic safety,
penalties, charges for violation of environmental
regulations. At the same time, taking into account
the principles of finance of branches and structural
divisions of JSC Russian Railways it is better to use
not a profit, but a share of company’s expenses to
provide traffic safety:

E =E*tEE,

wﬁere Eop is total expenses of the company, E_, is
expenses on core activity, E_is expenses to improve
safety level, Ep is expenses to penalties and other
payments arising from violations of traffic safety.

Expenditures to improve safety, which are
financed by JSC Russian Railways, should bring
output. Let x, is ultimate level of risk for the

locomotive depot, and x,is level of risk in a particular
depot. Then the general expenses of the company
can be represented as

E =E_tE+E +H,

wﬁere H is penalty if x>x,,.

Forming function for calculating the value of H
is the optimization problem, approaches to the
solution of which are indicated in [5, 7, 8]. Itis clear
that a purely mathematical solution to the problem
is unacceptable for acompany operating in the field
of rail transport as a component H is a multifactor
index. It should consist of a technological
component and take into account the state of fixed
assets of the company and assume a special model
ofthe account of the human factor impact on traffic
safety, which is one of the most significant and
difficult moments in economic calculations.

No less important mathematical part of the
model of risk management in the locomotive sector
is to assess the influence of the human factor
directly on traffic safety. Based on the results of the
study [9], we can conclude that it is based on the
notion of intensity of flow of presuppositions to a
violation of traffic rules (y pvs), which consists of
errors of personnel involved in transportation, on
each of the operating phases of traction rolling
stock (v,) and disorders due to technical,
technological and other reasons (y,,.,):
ypvs = Yor & Y{ech' L.

To reduce the damage arising from the
movement of traffic safety breaches due to human
error it is offered to use the system of motivation of
the performers. As the main postulate of such a
system should serve an opportunity for reporting
workers about discovered problems and their own
mistakes, and without the appearance of penalties
(conditional: tangible and intangible) for the errors
prior to a certain stage of the operation of
locomotives. Substantial penalties arise only when
a certain acceptable minimum flow of prerequisites
for safety violations. The estimate of the damage
caused by the employee on the assumption of
prerequisites will be determined by the formula:
b= vas (Dem pem u Dp pep Yep/ypvs)’
where D is total penalty for admission of safety
violation, D, is penalty for creation of emergency
situation, p,, is likelihood of emergency, Dp is penalty
for creation of prerequisites for safety violation, p, o is
likelihood of creation of safety breach prerequisites
on the part of employee, v, /v, is a share of safety
violation incidents due to the fault of staff.

This approach to identification of the human
factor impact on traffic safety is preventive in nature
and thereby stimulates the responsibility of
employees engaged in transportation.

Conclusion. Synergy of model use, combined
with the study of the flow of prerequisites to safety
violation caused by technical and other reasons due
to the fault of repair shops and suppliers of parts
and components, makes it possible to take into
account the risks of abnormal and emergency
situations in the operation of the traction rolling
stock, to reduce the total damage and to ensure a
significant increase in efficiency of rail
transportation. It is necessary to take into account
the fundamental principle in the process of building
the risk management system: costs for creation,
maintenance and motivation in the system must not
exceed the resulting effect of its application,
including not only prevention of emergency
situations, but also saving of lives and property as
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a result of reducing the number of cases of traffic
safety violation.
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