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bynax M.O. ®opMyBaHHS METO/IB 30BHIIIHBOTO KOHTPOJIO OE3MEKH PYyXY
Ha 3aJi3HUYHOMY TpaHcnopTi. — KBamidikamiiiHa HaykoBa Ipalld Ha IIpaBax
PYKOITHUCY.

Hucepraiiiss Ha 3700yTTS HAyKOBOTO CTyIeHsS JokTopa ¢diutocodii 3a
cretiayipHicTIO 275 TpaHcmopTHi TexHojorii (3a Buaamu). — JIHINIPOBCHKHUI
HAI[IOHAJBHUM  YHIBEPCUTET 3alI3HUYHOTO TPAaHCIOPTY 1IMEHI akajemika
B. Jlazapsina, Ininpo, 2020.

Ockinbku YkpaiHa, sK Jep)kaBa, oOpajna Kypc [0 €BpOIHTerpamii, 1
poBaauTh pedopmarliiini 3MiHH, SIKI 3apa3 B1IOYBAIOTHCS B raiy3i 3ajJi3HUYHOTO
TPaHCIOPTY, TO BHUHHUKA€ HEOOXIJHICTh BIPOBAKEHHS HOBHUX TIAXOIB 0
rapaHTyBaHHs O€3MEKU PyXy, a TAKOK HOBHUX MIIXOJIB IO OLIHKU OE3MEKH pyXy.
Oco0nmuBOi  akTyanbHOCTI HaOyBae 1IIs1 TMpoOjeMa CTOCOBHO OO’€KTIB, IIIO
3HAXOMATHCS B eKCILTyarailii oubiie 20 pokiB, yCTaTKyBaHHS Ta O0JaHAHHS SKHX
(G13M4HO 1 MOpaBbHO 3aCTapiIo, @ TEXHIYHI PIIICHHS HE BIJMOBIJAIOTh CY4aCHOMY
pPIBHIO PO3BUTKY HAyKHd 1 TEXHIKHM, BUMOTaM HOpPM 1 TpaBWJIaM IMPOMHUCIOBOI
Oe3MeKH.

VY 3B’A3Ky 3 JI€MOHONOJI3AINEI0 Ta Ji0epali3alli€lo PUHKY 3aTi3HUYHUX
NepeBe3eHb, y pe3ynbTari mpoBeAeHoi pectpykrypmsaiili AT «Ykpaincbka
3AII3HUL», SIKE MaJlo LEHTpaldi30BaHMU MiAXiJ y 3a0e3nedeHi Oe3meKku pyxy,
NIATPUMAHHS I[,OTO MIAXOAY 3 OOKYy HE3aJIeKHHX ONEpaTopiB € JOCUTH
CyMHIBHUM. Tomy o0cOoOJMBOi akTyaJbHOCTI HaOyBa€e MUTaHHA pPO3pOOKH Ta
3aCTOCYBaHHS MEXaHI3MIB  30BHIIIHBOIO  KOHTPOJIO  O€3MeKu pyxy Ha
3aJII3HUYHOMY TpaAHCIOpPTi. B gKOCTI OAHOTO 3 IHCTPYMEHTIB 30BHINIHBOTO
KOHTPOJIIO, IO BKItouae iHTepecu nepxkaBu, AT «YkpalHChbKa 3ai3HHII,
NPUBATHUX YYACHHUKIB PHUHKY 3aII3HUYHUX TIEPEBE3CHb Ta MMOTEHIIHHUX
1HBECTOpIB, MOX€ OyTH 3aCTOCOBAaHUI TEXHIYHHM ayIauT, SKUil Bxke HaOyB
IIMPOKOTO 3aCTOCYBaHHS B 1HIIUX CEKTOpax ekoHomiku. OcoOJuBOCTI Ta
e(EKTUBHICTh 3aCTOCYBAHHS TEXHIYHOTO ayJUTy B IHIIUX CEKTOpaX EKOHOMIKH

BKa3yIOTh Ha JOIJIBHICTH MOT0 3aCTOCYBaHHS 1 Ha 3aJII3HUYHOMY TPaHCIIOPTI,



IpoOTE, BIJCYTHICTh 3aKOHOJIABUOTO DETYJIOBAHHS [ISJIBHOCTI MPU MPOBEACHHI
TEXHIYHOTO ayJUTy, KOHKPETHO BH3HAYECHOI MPOLEAYpPH 1 METOIIB BHMAararoTh
BUpIIIEHHS TIEBHOTO KOJja 3aBlaHb. ToMmy, Tema JAHMCepTaliiHOi pPoOOTH €
aKTyaJbHOIO.

HaykoBa HOBHM3HAa OTPUMAHMX PE3YJIbTATIB MOJSATAE B TAKOMY:

- BIEpIIE pO3pOOJIEHO MAaTeMaTHMYHY MOJENb OIIHKKA PHU3HKIB 32
ampiOpHUMHU, afoOCTEPIOPHUMHU 3HAYEHHAMH Ta I1HTETPANBbHOIO OLIHKOIO, IO
IpU3HAuY€HA JJs 30BHIMIHBOIO KOHTPOJIO O€3NeKH pyxXy Ha 3ali3HUYHOMY
TPAHCHOPTI MiJ Yac TEXHIYHOrO ayJuTy, Ha OCHOBI sIKOi MOXe€ OyTH HajgaHa
KOMIUIEKCHA XapaKTepUCTUKa OE3MeKH pyXy, BCTAHOBJICHHS MOXJIMBHX 3arpo3 Ta
IPOrHO3YBaHHS PU3UKIB;

- BOEpIIE OTPUMaHO MAaTeMaTUYHy MOJETh s BHU3HAYEHHS Ta
MPOTHO3YBAHHS MOTEHUIMHOTO (KPUTHYHOTO) IMOJIsI HEOE3MEeKH MPHU 30BHIIIHHOMY
KOHTpOJI1 Oe3neKku pyxXy Ha 3ajli3HUYHOMY TPaHCIIOPTI, sIKa JTO3BOJISIE BH3HAYNUTH
3ax01u a00 HEBIJKJIAJIHI JIii 110JI0 YCYHEHHS] MOXJIMBUX 3arpo3JIMBUX CUTYyallld y
TPAHCIIOPTHUX MPOLIECaX;

- YJIOCKOHAJICHO eKCIUTyaTal[liHy MOJENb YNpaBIIHHSI pPHU3UKaMH, sKa
BKJIIOUYA€ TIOKa3HUKM 1HBECTHUIIN Ta €KCIUTyaTalliiHUX BUTpAT, 110, HA BIAMIHY BiJ
ICHYI04YO1, BpaxoOBy€ TMPOAYKTHUBHICTh TMpalll, fKa JO3BOJISE OUIBII TOYHO
3MIMCHIOBATH MPOTHO3 KUIBKOCTI MOPYIIEHb O€3MEKH pPyXy Ha 3alI3HUYHOMY
TPAHCIOPTI Ta 31ACHIOBATH YNPABIIHHS PU3UKAMU TIPH 30BHIIITHHOMY KOHTPOJI1;

- HaOyJia MOJAJbIIOrO PO3BUTKY CHCTEMa PU3HUKIB, 10, HA BIIMIHY BIJ
ICHYI0YO01, BKJIIOUa€ 1H(OpMAILiI0 MPO TEXHIYHI BIIMOBHU Ta MOPYLIEHHS TEXHOJIOT1i
TPAHCTIOPTHOTO MPOLECY 3 BUSHAYEHHSM 3arajlbHOTO, IHTETPaJIbHOTO, JIOKAIBHOTO,
CHEIIaJIbHOr0 1 TOYKOBOI'O PHM3HMKIB, IO JO3BOJISIE MPH 30BHIIMIHBOMY KOHTPOII
OUTBIII TOYHO XapaKTepU3yBaTH MOTOYHUI Ta MPOTHO30BAHUM CTaH OE3MEKU PyXy
Ha 3a113HUYHOMY TPAHCHIOPTI.

IIpakTuyHe 3HaYeHHs OTPUMAHUX pe3yJbTaTiB. HaykoBi pe3ynbTaTy,
OTpUMaHI B JUCEPTAIiiHI poOOTI, a TaKOX PO3pOOJICHa METOAMKA Ta MOJENI

MOXYTh OyTH BHUKOPHCTaHI B SIKOCTI METOJIIB 30BHIIIHHOTO KOHTPOJIO IiJ Yac



NPOBEJCHHS TEXHIYHOTO ayauTy, a TaKOX [UJIs BUPIMICHHA 3a7adl OLIHKH,
MIPOTHO3YBaHHS Ta IMiIBUILIEHHS O€3MEKU pyXy Ha 3aJII3HUYHOMY TPAHCIIOPTI.

AJNTOPUTM BUKOHAHHS PO3PaXyHKIB 1 MOOYAOBU IpadiuyHUX 3aJICKHOCTEH B
mpoleci MPOBENCHHS TEXHIYHOrO ayJIuTy [UJIsi 30BHIIIHBOTO  KOHTPOJIIO
peali3oBaHO y BUIJISAAI MPOrPaMHOTO JOJATKy 3 BHKOPUCTaHHSIM CEpEIOBHINA
Microsoft Excel, mo cmopomye mnpomec poOOTH ayauropa 1 3MEHIIYE
TPYAOMICTKICTh POOIT.

Otpumani pe3ynbTaTH pOOOTH BHKOPUCTOBYIOTbCA y migposzauiax AT
«YKpaiHChKa 3aJ13HULS.

VY pe3ynbTari BUKOHAHUX TEOPETUYHUX 1 €KCIIEPUMEHTAIBHUX JOCIIIKEHb,
NPUBEACHUX Y JHUCEPTalliHIi poOOTi, BUPIIEHO HAYKOBY 3ajady 3 (hopMyBaHHS
METO/I1B 30BHIIITHROTO KOHTPOJIIO OE3MEeKH pyXy Ha 3alli3HUYHOMY TpaHcropTi. Ha
OCHOBI 3aIPOTIOHOBAHMX MIJIXO/IB 1 pO3pO0JIEHUX MAaTEMaTUYHUX MOJIETEH MOXKHA
BU3HAYUTH Ta CIIPOTHO3YBATH PU3WKH JJI TIOJATBIIOTO KOHTPOJIIIO, 3a0€e3MeUeHHS
Ta MABUIIEHHS OC3MEeKW PyXy Ha 3alli3HUIAX, a TAKOX BIPOBAJUTH JIEBUN
IHCTPYMEHT 30BHIIIHHOTO KOHTPOJIO OE3MEKU PyXy HE3UICKHUMHU CYO’€KTamu
PUHKY 3aJ1I3HUYHUX TIEPEBE3CHb.

Y mepmioMy po3aili BUKOHAHO aHali3 CTAaHOBJICHHS Ta 3MiH YMOB
(yHKLIOHYBaHHS 3aJII3HUYHOTO TPAHCIIOPTY YKpaiHU, SKUM MOKa3aB, 110 Pa3oM 3
n00pe PO3BUHEHOIO 3aII3HUYHOI0 1HQpaCcTpYKTypoto, YKpaiHa oTpuMaa y CrajaoK
J100pe HalalToBaHy CUCTEMY yIpaBiiiHHS Oe3nekoro pyxy. IligBuiena yBara g0
nuTaHb 3a0e3neveH s 0e3MeKy Ha YKPaiHChKUX 3aji3HUIAX 3 OOKY HayKOBIIB Ta
MPAKTUKIB CTIPUIIA MIATPUMII TOCUTh BUCOKOTO CTYMEHsS e()EKTUBHOCTI 1CHYIOUOT
cuctemu. [Ipore HeoOXiHO 3BEpHYTHM OCOOJMBY yBary Ha Te, IO OAHUMH 3
OCHOBHHUX TMPHUHIIMIIB, SIKI OJHOYACHO MOXHa pO3MNIAJAaTH 1 SIK 3alopyKy
e(heKTUBHOCTI CUCTEMH, € ILICHTPAJI30BaHUM MiAXiA 10 3a0e3MeueHHS OC3MeKH,
npiopuTeT Oe€3MeKu pyxy Mepel EKCIUTyaTallifHUMU TOKa3HMKaMU Ta Mepen
eKOHOMIYHOIO AOULIBHICTIO. JlochimKyoun mnepeayMoBu (OpMyBaHHS METOMIB
30BHIIIHBOTO KOHTPOJK O€3MeKd PpyxXy Ha 3ali3HUYHOMY TPaAHCIOPTI, 3

ypaxyBaHHSAM CYYaCHUX HAyKOBUX PO3pPOOOK, YCTAaHOBJIEHO, IO TMOTEHI[IHHUM



THCTPYMEHTOM 30BHIIIHBOTO KOHTPOJIO O€3MEeKH pyXy MOKe OyTH TEeXHIYHUN
aynut. Ha ocHOBI aHamizy o0COOMMBOCTEM Ta €(QEKTUBHOCTI 3acTOCYBaHHS
TEXHIYHOT'O ayJIUTYy B IHIIHUX CEKTOpaX €KOHOMIKH, MOKa3aHO JOIJIbHICTh HOTO
3aCTOCYBaHHSA Ha 3aJ13HUYHOMY TPAHCIOPTI.

Y npyroMy po3auii s BUKOHAHHS JOCHIIKEHHS OOpaHl METOJIH,
BU3HAYEHO 00’€KT Ta mpeameT. IIpoBeneHO MOCHIIKEHHS MOKa3HUKIB Oe3MeKu
pyxy mnependauenux airounMm [lomokeHHAM Ta TuX, IO BimoOpaxaioTecss AT
«YKpaiHChbKa 3ali3HULS» B IIOPIYHMUX 3BITaxX, fAKE IIOKA3aJl0 BIJICYTHICTh
KOMILJIEKCHOTO TOKa3HUWKa Oe3NeKH pyxy. Y pe3ylbTari po3poOKH METOIUKU
MPOBEJCHHS TEXHIYHOTO AayIUTy JUIsi 30BHIIIHHOTO KOHTPOJIO OE3MEKH pyXy
po3po0ieHa cucTeMa PU3HUKIB, siIKa BKIIIOUYa€ iH(OPMAIIIO PO TEXHIYHI BIIMOBH Ta
MOPYIIEHHSI TEXHOJIOTii TPAaHCHIOPTHOTO TMpPOILIECYy 3 BHU3HAUEHHSM 3arajibHOTO,
IHTErpabHOTO, JIOKAJIBHOTO, CIELIaIbHOIO 1 TOYKOBOIO PHU3MKIB, LIO JO3BOJISE
Ipy  30BHINIHBOMY KOHTPOJII OIIBII TOYHO XapaKTepU3yBaTh IMOTOYHUN Ta
MIPOTHO30BAaHUN CTaH Oe€3MeKH PyXy Ha 3ali3HUYHOMY TpaHcnopTi. Kpim Ttoro,
BU3HAUEHO TIOHATTA Ta METY MPOBEACHHS TEXHIYHOTO ayJauTy, SIK METOAY
30BHIIIHBOIO KOHTPOJIIO O€3MEKU PYXy Ha 3aII3HUYHOMY TPAHCHOPTI.

Y TperboMy po3AiMi  BUKOHAHI TEOPETHUYHI JOCHIKCHHS METOIIB
30BHINIHBOTO KOHTPOJIIO O€3MEKH PyXy Ha 3aT13HUYHOMY TPAHCIIOPTI, Y pe3yJIbTaTi
AKUX PO3POOJICHO MAaTeMaTHYHYy MOJENb OILIIHKA PpHU3UKIB 33 anplOpHUMH,
arOCTEPIOPHUMHU 3HAUYCHHSAMH Ta 1HTETPAIBHOIO OIIHKOIO, IO IPHU3HAYCHA IS
30BHIIIHBOIO KOHTPOIIO O€3MeKHM pyxXy Ha 3ali3HUYHOMY TPaHCHOPTI MiJ 4ac
TEXHIYHOTO ayJWUTy, Ha OCHOBI fAKOI MOXe OyTH HaJaHa KOMIUIEKCHA
XapaKTepuCTHKa Oe3MeKu pyXy, BCTAHOBJIEHHS MOXJIMBHX 3arpo3 Ta
MIPOTHO3YBaHHS PU3WKiB. TakoX OTpUMaHO MaTeMaTUYHY MOJICNb JIJIsl BU3HAUCHHS
Ta TPOTHO3YBAaHHS TMOTEHUIHHOrO (KPUTUYHOrO) TOJs HeOe3MeKu mpu
30BHIITHBOMY KOHTPOJII O€3MEKH PyXy Ha 3aTi3HUYHOMY TPAHCIIOPTI, KA JO3BOJISE
BU3HAYMUTH 3aX0JM 200 HEBIAKIAAHI Ail IIOJ0 YCYHEHHS MOXIIMBUX 3arpO3JUBUX

CUTYyallill y TPAaHCIIOPTHUX MPOLIECaX.



Y derBepTOMYy pO3AUTI TPUBEACHI PE3YJIBTaTH EKCIIEPUMEHTAIBHUX
JOCITIJKEHb TIPAKTUYHOTO 3aCTOCYBAHHS METOIB 30BHINIHBOTO KOHTPOJIIO
Oe3neky pyxXy Ha 3alI3HUYHOMY TPAHCHOPTI, $KI JO3BOJIMIM PO3paXyBaTH
amoCTEepIOpHI Ta ampioOpHI PU3MKH, Y T.4. HA OCHOBI MOJIEJi IHTETPAIIbHOI OIlIHKH
CTaHy O€3MeKU pyXy Ha 3a3HHUII, KA BKIOYAE KIJIBKICTh TPAHCIIOPTHUX IOIIH,
KUTBKICTh HEIIACHUX BHUIAJKIB HA BUPOOHUIITBI Ta KUIBKICTh MOPYIIEHB, 110 OYyIH
BUSIBJICHI peBizopamu 3 Oe3mneku pyxy. JlaHa mojens sBise€ co00I0 KOMIIEKCHY
BEJIMYMHY, IO MPU3HAYEHA JJI OI[IHIOBaHHS 3arajbHOr0 piBHS O€3MEKU pyXy B
Ipolect MPOBEACHHS TEXHIYHOTO ayauTy. TakoX OTPUMAHO EKCIUTyaTaliiHy
MOJIEIb YIPABIIHHS pU3MKaMHU, SKa BKJIIOYA€ T[IOKAa3HUKW 1HBECTHIIA Ta
EKCIUTyaTalllfHUX BUTpPAT, 10 BPaxoBYE MPOIYKTUBHICTH Mpalli, sIKa JO3BOJISE
OIBII TOYHO 3AIMCHIOBATA MPOTHO3 KUIBKOCTI MOPYIIEHb O€3MEeKH pyxXy Ha
3aJI3HUYHOMY TpPAHCHOPTI Ta 3A1MCHIOBATH YIPaBJIIHHS pU3UKAMU  IIPU
30BHIIITHBOMY KOHTpOJIi. J[aHa MoJeNb T03BOJISIE 3A1HCHIOBATH MPOTHO3 KITBKOCTI
NOpylIeHb Oe3NeKku pyxXy (TpaHCHOPTHUX MOJ1M) HAa HEOOXIAHUI mepiof, a IpH
BapilOBaHHI TMOKa3HUKAMU MPOAYKTUBHOCTI TMpalli, OOCSATIB 1HBECTUIIH 1
eKCIUTyaTallliHUX BUTPAT 31MCHIOBATH YIpaBIiHHA puzukamu. st po3poOiaeHux
1 yJIOCKOHAJEHUX Mojelel Oyna BHKOHAHA OIllHKA ajeKBaTHOCTI. Tak, s
MaTeMaTHIHOT MOJIEl OIIHKKA PU3UKIB TPAHCIOPTHHUX MPOIIECIB Ha 3aTI3HHIIAX,
aJICKBaTHICTh BU3HAUEHO 3a KpuTepiem Dimepa — nomuiika ckiana menuie 11,5 %;
JUTSL €KCIUTyaTariiiHol MOJieJll yMpaBJIiHHS PU3UKAMH, KOCQIIIEHT aeTepMiHaIli
axoi nopiBHIoe 0,9945 — cepenHs BilHOCHA moMuika ckiuana 12,3%; mis moxaeni
IHTerpajbHOI OLIIHKU, aJeKBAaTHICTh BU3HAYEHO 3a KpuTepieM I[lipcoHa — momuiika
He niepesuiye 8,7 %.

KitouoBi cioBa: MeTOAM 30BHIIIHBOTO KOHTPOJIO, TEXHIYHUM ayIuT,
Oe3rneka pyxy, pU3HKH TPAHCIIOPTHUX IMPOIIECIB, TEXHIYHI 1 TPAHCIIOPTHI 3ac00H,
oOnamHaHHS, TEXHIYHI BIJIMOBH, MOPYIIEHHS TEXHOJOrii poOOTH, TPOTHO3,
anplOpHUI Ta aOCTEPIOPHUM pU3UKH, HEOE3IeKa, KPUTUUHUM PIBEHb.
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SUMMARY

Bulakh M.O. Formation of methods of external control of traffic safety in
railway transport. — Qualifying scientific work as a manuscript.

Dissertation for the degree of Doctor of Philosophy in specialty 275
Transport technologies (by types). — Dnipro National University of Railway
Transport named after Academician V. Lazaryan, Dnipro, 2020.

Since Ukraine, as a state, has chosen the course of European integration, and
Is carrying out the reform changes that are now taking place in the field of railway
transport, it becomes necessary to introduce new approaches to ensuring traffic
safety, as well as new approaches to assessing traffic safety. This problem is of
particular relevance in relation to objects that have been in operation for more than
20 years, the equipment and equipment of which are physically and morally
obsolete, and technical solutions do not correspond to the modern level of
development of science and technology, the requirements of industrial safety
standards and rules.

In connection with the demonopolization and liberalization of the railway
transportation market, as a result of the restructuring of JSC «Ukrainian Railways»,
which had a centralized approach to ensuring traffic safety, the support of this
approach by independent operators is highly doubtful. Therefore, the issue of the
development and application of mechanisms for external control of traffic safety in
railway transport is of particular relevance. As one of the instruments of external
control, including the interests of the state, JSC «Ukrainian Railwaysy, private
participants in the railway transportation market and potential investors, a technical
audit can be used, which has already been widely used in other sectors of the
economy. The features and effectiveness of technical audit in other sectors of the
economy indicate the feasibility of its application in railway transport, however,
the lack of legislative regulation of activities during a technical audit, a specific
procedure and methods, require solving a certain range of tasks. Therefore, the
topic of the dissertation is relevant.

The scientific novelty of the results obtained is as follows:



- for the first time, a mathematical model for risk assessment by priori,
posteriori values and an integral assessment was developed, which is intended for
external control of traffic safety on railway transport during the technical audit, on
the basis of which a comprehensive characteristic of traffic safety, identification of
possible threats and risk prediction can be given;

- for the first time, a mathematical model has been obtained for determining
and predicting a potential (critical) hazard field during external control of traffic
safety on railway transport, which allows determining measures or urgent actions
to eliminate possible dangerous situations in transport processes;

- the operational model of risk management has been improved, which
includes indicators of investment and operating costs, which, in contrast to the
existing one, takes into account labor productivity, makes it possible to more
accurately predict the number of violations of traffic safety in railway transport and
implement risk management under external control;

- the system of risks was further developed, which, unlike the existing one,
includes information on technical failures and violations of the transport process
technology with the definition of general, integral, local, special and point risks,
which allows, with external control, to more accurately characterize the current and
predicted state of traffic safety on railway transport.

The practical significance of the results obtained. The scientific results
obtained in the dissertation work, as well as the developed methodology and
models can be used as methods of external control during the technical audit, as
well as to solve the problem of assessing, predicting and improving traffic safety in
railway transport.

The algorithm for performing calculations and plotting graphical
dependencies in the process of conducting the technical audit for external control is
implemented as a software application using the Microsoft Excel environment,
which simplifies the auditor's work process and reduces the complexity of work.

The results obtained are used in the subdivisions of JSC «Ukrainian

Railwaysy.



As a result of the performed theoretical and experimental studies, given in
the dissertation work, the scientific problem of the formation of methods for
external control of traffic safety in railway transport was solved. Based on the
proposed approaches and developed mathematical models, it is possible to identify
and predict risks for further control, provision and improvement of traffic safety on
railways, as well as to introduce an effective tool for external control of traffic
safety by independent subjects of the railway transportation market.

The first chapter analyzes the formation and changes in the conditions of
functioning of Ukrainian railway transport, which showed that together with a
well-developed railway infrastructure, Ukraine inherited a well-tuned traffic safety
management system. The increased attention to safety issues on Ukrainian railways
on the part of scientists and practitioners contributed to maintaining a sufficiently
high degree of efficiency of the existing system. However, it is necessary to pay
special attention to the fact that one of the basic principles, which can
simultaneously be considered as a guarantee of the efficiency of the system, is a
centralized approach to ensuring safety, the priority of traffic safety over
performance indicators and over economic feasibility. Studying the prerequisites
for the formation of methods for external control of traffic safety in railway
transport, taking into account modern scientific developments, it was established
that potential tool for external control of traffic safety can be a technical audit.
Based on the analysis of the features and effectiveness of the application of
technical audit in other sectors of the economy, the expediency of its application in
railway transport is shown.

In the second section, methods were chosen, object and subject were
defined. A study of traffic safety indicators provided for by the current Regulation
and those that are displayed by JSC «Ukrainian Railways» in annual reports, which
showed the absence of a comprehensive indicator of traffic safety, was carried out.
In the course of developing a methodology for conducting the technical audit for
external control of traffic safety, a system of risks was developed, which includes

information on technical failures and violations of the technology of the transport



process with the definition of general, integral, local, special and point risks, which
allows, with external control, to more accurately characterize the current and the
predicted state of traffic safety in railway transport. In addition, the concept and
objectives of the technical audit, as a method of external control of traffic safety on
railway transport, have been determined.

In the third section, theoretical studies of methods of external control of
traffic safety in railway transport were carried out, as a result of which a
mathematical model for assessing risks by priori, posteriori values and an integral
assessment was developed, which is intended for external control of traffic safety
in railway transport during the technical audit, on the basis of which a
comprehensive characteristic of traffic safety, identification of possible threats and
risk prediction can be provided. Also, a mathematical model was obtained to
determine and predict the potential (critical) hazard field during external control of
traffic safety on railway transport, which allows you to determine measures or
urgent actions to eliminate possible dangerous situations in transport processes.

In the fourth section, experimental studies of the practical application of
methods of external control of traffic safety in railway transport are carried out,
which made it possible to calculate posteriori and priori risks, including on the
basis of an integral assessment model of the state of traffic safety on the railway,
which includes the number of traffic accidents, the number of accidents per
production and the number of violations identified by traffic safety auditors. This
model is a complex value that is designed to assess the overall level of traffic
safety in the process of conducting the technical audit. An operational model of
risk management was also obtained, which includes indicators of investment and
operating costs, and taking into account labor productivity, which allows more
accurately predicting the number of traffic safety violations in railway transport
and managing risks under external control. This model allows forecasting the
number of traffic safety violations (traffic accidents) for the required period, and
with varying indicators of labor productivity, investment and operating costs, to

manage risks. Adequacy assessment was performed for the developed and



improved models. So, for the mathematical model for assessing the risks of
transport processes on the railways, the adequacy was determined by the Fisher
criterion — the error was less than 11.5%; for the operational model of risk
management, the coefficient of determination of which is equal to 0.9945 — the
average relative error was 12.3%; for the integral assessment model, the adequacy
was determined by the Pearson criterion — the error does not exceed 8.7%.

Key words: methods of external control, technical audit, traffic safety, risks
of transport processes, technical and vehicles, equipment, technical failures,
violations of work technology, forecast, priori and posteriori risks, danger, critical

level.



