OIIMC OCBITHBOI'O KOMIIOHEHTA

Koa Ta Ha3Ba

OCBITHBHOT'0 MO05516D Pusuk-kpr30oBe NpOEKTYBaHHS TPAHCIIOPTHUX CHCTEM
KOMIIOHEHTAa
Obcar y
KpeauTax 3
€EKTC
Moga .
yKpaiHChKa
BUKJIAJAHHS
Pe3yabTatu 3unaru:
HAaBYaHHSI 32 | — CyTHICTb, METy, 3aBAAaHHS Ta NPUHUUIM PU3HK-KPHU30BOTO IIPOEKTYBAHHS
OCBiTHIM TPAHCIOPTHUX CUCTEM;
KOMIIOHEHTOM | — (OCHOBHI MOHSATTSA Ta KaTeropii y cdepi ympaBmiHHA pHU3UKaMH, KpH3aMH Ta

MPOEKTAMH TPAHCIIOPTHUX CHCTEM;
— 0c00JMMBOCTI (DYHKI[IOHYBaHHS TPAHCIIOPTHUX CUCTEM B yYMOBaX HEBHU3HAYCHOCTI,
PHU3UKY Ta KpU30BUX CUTYAIIili;

— OCHOBHI BUAM TPAHCIOPTHUX PHU3UKIB, MPUYMHU iX BHUHUKHEHHS Ta MOXJIMBI
HACHIIKK 11 (QYHKI[IOHYBaHHS TPAHCIIOPTHUX CUCTEM;

— Metoau imenTudikanii, aHamizy Ta OLIHIOBaHHS PHU3MKIB Y MPOLECi MPOEKTYBaHHS
TPAHCHOPTHHUX CHCTEM;

— IPUHLIMINY Ta METOJY KPU30BOTO YIPaBIiHHS TPAHCIIOPTHUMH CHCTEMaMU;

— OCHOBHI €Tany Ta TEXHOJIOTII0 MPOEKTYBaHHS TPAHCIIOPTHUX CHUCTEM 3 ypaxXyBaHHSIM
PHU3HKIB 1 KpU30BUX (DaKTOPIB;

— METOIW OIIHIOBaHHs CTIHKOCTI, HaIiHHOCTI Ta Oe3MepepBHOCTI (PYHKIIOHYBaHHS
TPaHCIIOPTHUX CHCTEM;

— TpuHOUNH (OPMYBAaHHS 3aXOJiB IMOAO 3armoOiraHHs, MiHIMI3amii Ta Jokamizarii
HACITiIKIB KPU30BHUX CHUTYAIlil y TPAHCIIOPTHUX CHCTEMAaX;

— METOOM CIEHAapHOrO aHali3y, NPOTHO3YBaHHS Ta MOJENIOBAHHS PO3BUTKY
TPaHCHOPTHUX CHCTEM B yMOBAX PU3UKY Ta HEBU3HAUEHOCTI,

— NPUHLMIN YNPaBIiHHS pecypcaMmM, 4acoM 1 BapTiCTIO PHU3UK-KPU30BHX IPOEKTIB
TPaHCHOPTHUX CHCTEM;

— cydvacHi iH(opMariiiHi TeXHOJIOTiT Ta NU(POBI IHCTPYMEHTH IUIsl aHAII3y PHU3HKIB,
MOJISJTIOBaHHSI 1 IPOEKTYBAHHS TPAHCIIOPTHUX CHCTEM;

— KpuTepii OIliHIOBaHHS €(QEKTHBHOCTI Ta pPE3yJIbTATUBHOCTI TMPOEKTHUX PIillICHb Yy
cdepi po3BUTKY Ta GYHKLIOHYBaHHS TPAHCIIOPTHUX CHCTEM.

BwmiTn:

— BU3HAYaTH OCHOBHI PU3HUKH Ta KPU30Bi PaKTOPH, IO BIUTUBAIOTH HA (PYHKIIOHYBaHHS
TPAHCHOPTHUX CHCTEM;

— 37iiicHIOBATH ieHTU]IKaMi0, Kiacu(iKaliio Ta OLiHIOBaHHS TPAHCIIOPTHUX PU3HKIB;
— aHami3yBaTH BIUIMB PHU3UKIB 1 KPHU30BHX CHTyalid Ha HaailHICTh, Oe3MeKy Ta
e(EeKTHBHICTh TPAHCTIOPTHUX CHCTEM;

— BU3HAYaTH KPUTUYHI €IEMEHTH Ta BPa3IMBOCTI TPAHCIIOPTHOI CUCTEMU;

— (hopMyBaTH 1iJIi, 3aBIAHHSA T4 OCHOBHI MAapaMETPH MPOEKTIB PO3BUTKY TPAaHCIIOPTHUX
CHCTEM 3 ypaxyBaHHSIM PU3HKIB;

— po3polbnsaTH  cueHapii (YHKUIOHYBaHHS TPAHCIOPTHUX CHCTEM B YMOBax
HOPMAaJILHOTO PEKUMY, PHU3HUKY Ta KPH30BUX CHTYaIlil;

— 3aCTOCOBYBaTH METOJM NMPOTHO3YBAaHHS, MOAEIIOBAHHS Ta CIIEHAPHOI'O aHAJi3y s
O0OTPYHTYBaHHS POEKTHUX PIIICHB;

— PpO3pOOIATH 3aX0aW IIOAO 3arno0iraHHS BUHUKHCHHIO PHW3HMKIB, iX MiHIMIi3aIlii Ta
3MCHIIICHHS] HETATUBHUX HACIIIKIB KPU30BUX CUTYAIIIH;

— OINHIOBAaTH CTIWKICTh Ta AQJANTHBHICTh TPAHCHOPTHHX CHCTEM JIO 30BHINIHIX 1




BHYTPILIHIX 3arpo3;

— 3I1CHIOBATH TJIAHYBaHHS PECYPCiB, TEPMiHIB Ta BAPTOCTI PU3UK-KPU30BUX MIPOEKTIB;
— 3AiiCHIOBAaTH MOHITOPHHI peati3amii NPOEKTHUX pPIlleHb Ta OIHIOBATH iX
pe3ybTaTH;

— mpuiMaTu OOTPYHTOBaHI YMpPaBIiHCHKI PIIICHHS B yMOBaX HEBH3HAYCHOCTI, PUBUKY
Ta KPU30BUX CHUTYaIIii;

— BUKOPHUCTOBYBaTH Cyd4acHi iHQopmamiiini cucremMu Ta UUQPOBI TEXHOJOTIT IS
YIPaBIiHHSA PH3UKAMH Ta TPOEKTYBAHHS TPAHCIIOPTHHX CHUCTEM;

— pO3pOOIATH TPOMO3UINT IMOM0 MIABUINCHHS HAMIMHOCTI, CTIHKOCTI, Oe3meKkn Ta
e(heKTUBHOCTI (PYHKITIOHYBaHHS TPAHCIOPTHUX CHCTEM.

Buaun

HABYAJIbHOI JIeKWilHI, TPaKTUYHI 3aHATTS, KOHCYJIbTaIi]

podoTH

3micr Tema 1. TeopeTruHi Ta METOIOJIOTIYHI OCHOBH PU3UK-KPHU30BOTO MPOEKTYBAHHS

TPAHCHOPTHUX CHUCTEM.
[ToHATTS TpaHCHOPTHOI CHCTEMH Ta ii OCHOBHI €JIeMEHTH. TpaHCIopTHa
cucreMa SK O0’€KT YNpaBIiHHA 1 TpPOEKTyBaHHs. HeBH3HAa4YeHiCTh, PHBUK,
3arpo3a Ta Kpu3a: B3a€MO3B’ 130K MOHATh. CyTHICTh PU3MK-KPU30BOTO MiIXOMY
10 TPOEKTyBaHHA. JKUTTE€BUH LUK TPAHCHOPTHOI CHUCTEMH Ta BpaxXyBaHHS
PU3MKIB Ha pI3HUX Horo eramax. [IpHMHOWOM CHCTEMHOCTi, aJanTHBHOCTI,
HaIIMHOCTI T4 CTIMKOCTI.

Tewma 2. [nenTudikaris ta kaacudikallis pu3HKiB TPAHCIIOPTHUX CHUCTEM.
Ilxepena Tta Qakrtopu pusmky. CrpareriuHi, omepariiiHi, E€KOHOMIYHI,
1H(GpacCTPyKTYpHi, TEXHOJOTIYHi, JOTICTHYHI, NPUPOAHI Ta iHbOpMaIliiHi
pusuku. BHyTpimHI i 30BHIHI pH3UKH. B3aeM0O3anexHICTh pPH3HKIB Ta
MOJKJIMBICTh KacKaJHOTO TOIIMPEHHS MOpYLIEHb Yy TPAHCIOPTHIN cHucTeMmi.
@opMyBaHHS ~ pPEECTpY pHU3WKIB. Bu3HaueHHS KPUTUYHHUX  EIIEMEHTIB
TPAHCHOPTHOIT CUCTEMH.

Tema 3. Meronu aHaii3y Ta OLIHIOBAaHHS PU3HKIB.

SIKicHi, KiNbKICHI Ta KOMOIHOBaHI METOJM OI[iHIOBaHHS pu3HKiB. EkcreptHi
Metonu. Martpuust pusukiB. OLiHIOBaHHS HMOBIPHOCTI Ta HACTIAKIB PU3SUKOBUX
nonii. AHaniz uymiuBoctTi. JlepeBo monidt 1 gepeBo BiaMoB. OILiHIOBaHHS
CYKYITHOTO pU3HUKY. BU3HaueHHS NPUIHATHOTO PiBHS PU3UKY Ta MPIOPUTETHOCTI
YIPaBJIiHCBKOTO pearyBaHHs.

Tema 4. CueHapHe TPOEKTYBaHHS TPAHCIIOPTHUX CHCTEM B YMOBax
HEBU3HAYEHOCTI.

CueHapHuil MiAX1J SK 1HCTPYMEHT HIpOeKTyBaHHs. DopMmyBaHHsS 0a30BOrO,
ONTUMICTUYHOTO, TECUMICTUYHOTO Ta KpPU30BOrO clieHapiiB. BusHaueHHS
KJIFOUOBHX (aKTOPIB HEBU3HAUCHOCTI. MOJENIOBaHHS 3MiH BaHTaKOIMOTOKIB,
TPAaHCHOPTHOTO  TOMMTY, IPOMYCKHOI CIIPOMOKHOCTI Ta  PECypCHOTro
3abe3neueHHs.  Po3poOiieHHS — anbTepHATUBHUX  MapLIpyTiB 1 CXeM
TpaHCOpTHOro  oOcimyroByBaHHsA.  [lopiBHSHHS ~ cueHapiiB 1 BHOIp
YNPaBIiHCHKUX PIllIEHb.

Tema 5. BpaznuBicTb, CTIHKICTb 1 HAAIHHICTh TPAHCIIOPTHUX CHUCTEM.

ITonsarts vulnerability, reliability, robustness ta resilience y TpaHcmopTHHX
cucreMax. Bu3HayeHHS KPUTUYHMX BY3JiB 1 TPAHCHOPTHHUX 3B S3KIB.
OmiHIOBaHHS HACHiJKIB 4acTKOBOi ab0 TMOBHOI BTPaTH E€JIEMEHTIB CHCTEMHU.
PesepByBanHs pecypciB 1 MOTY)XHOCTEWH. AJBTEPHATHBHICTH TPAHCIOPTHUX
MapuipyTiB. AJaNTUBHICTh CUCTEMH J0 3MiHM yMOB (yHKIIOHYBaHHs. Kpurepii
OIIIHIOBaHHS CTIHKOCTI TPAHCTIOPTHUX CHCTEM.

Tema 6. IlpoekTyBaHHS TPaHCIOPTHO-JIOTICTUYHUX TMPOIECIB B yMOBax
KPU30BUX OOMEKCHD.

[TopyuieHHs TpPaHCHOPTHUX KOPHUIOPIB, pOOOTH MOPTIB, TEPMiHATIB Ta IHIIMX




iHppacTpyKTypHUX 00’€KTiB. Jledimut TpaHcHOpTHUX 3aco0iB, MepcoHaly,
€HEepPreTUYHUX Ta IHmMUX pecypciB. [lepepo3moaisi BaHTaKOMOTOKIB. 3MiHa
MapuipyTiB 1 CrmocoOiB AOCTaBKH. B3aeMo3aMiHHICTH BHIIB TpPaHCHOPTY.
[TpoekTyBaHHS aJbTEPHATUBHUX JIOTICTHYHUX CXEM. YTIPABIIIHHS pecypcaMu Ta
BUPOOHUYMMH MOTYKHOCTSMU 332 KPU30BUX YMOB.

Tema 7. YrpapimiHHS KPU30BUMH CUTYAIlISIMUA Ta 3a0e€3MeueHHs Oe3MepepBHOCTI
TPAaHCIIOPTHUX IMPOIIECIB.

Cucrema Kpu3oBoro yrnpasiiHHs. [I[peBeHTHBHI, OIEpaTUBHI Ta B1IHOBIIIOBAIbHI
yIpaBIiHCBKI pimeHHs. [Imanu pearyBanHsi Ta 3a0e3neyeHHs Oe3MepepBHOCTI
nismeHOCTI.  KoopawHariss ydYacHHMKIB TPaHCHOPTHO-JIOTICTUYHOI CHCTEMH.
Iadopmariiine  3abe3medeHHss  Kpu30oBOro  ympapiiHHA.  OmnepaTtuBHUI
MepePO3NOILT pecypciB. BiTHOBIGHHS TPAaHCIIOPTHUX MPOIIECIB MICIs KPU30BUX
noJIii. AHali3 pe3yabTaTUBHOCTI aHTUKPU3OBHX 3aXO/IiB.

Tema 8. Lludposi TexHoJOrii Ta OOIPYHTYBAHHS PIIIEHb Y PU3IUK-KPU30BOMY
MIPOEKTYBAHHI.

[Hdopmartiiino-anamiTHIHE 3a0e3eueHHs YOpaBIiHHS PU3HKaMU.
Buxopucranas mudpoBUX HaHUX IS MOHITOPUHTY CTaHy TPaHCHOPTHOI
cucreMd. MOJENIOBaHHSl albTEPHATHBHUX cleHapiiB. CHUCTeMH MiATPUMKH
OPUUHATTA pimeHb. Bi3yamizamiss puU3HKIB 1 KPUTUYHHUX 3aJI€KHOCTEH.
dopMyBaHHS KOMIUICKCY MPOEKTHHUX PIlIEHb MO0 TMiABUINECHHS CTIHKOCTI

TpaHcmopTHOi  cucteMu. OIIHIOBaHHS E€KOHOMIYHOiI Ta  YIPaBIiHCHKOL
JOLTLHOCTI 3aIPOIIOHOBAHMX 3aXO0/IiB.
Dopma .
31K
KOHTPOJTIO
HapyaibHe [Iporpamue 3a6e3neuenns: OS Windows 10 Home 22H2 (Build 19045.6466); Chrome,
oomagHanHss | Opera, Microsoft Edge; MS Office 2024 (Word, Excel, PowerPoint, Access); Microsoft

Visual C++. IIpoektop — EPSON EB-X41. Expan — IS InterScreen 2.1mx1,65m
OmnunaiiH-cepBicH I MATPUMKA qUcTaHIiiHOTO HapuaHHs: Workspace for Education
Fundamentals, Zoom, Google Meet, xmapHi cepicu Google Apps

COMPONENT DESCRIPTION

Component
code and title

MO05516D Risk- and Crisis-Oriented Design of Transport Systems

Number of
ECTS credits

Teaching
language

Ukrainian

Component
learning
outcomes

Knowledge:

- the essence, purpose, objectives, and principles of risk and crisis-oriented design for
transport systems;

- key concepts and categories in the management of risks, crises, and projects within
transport systems;

- the operational characteristics of transport systems under conditions of uncertainty,
risk, and crisis situations;

- the main types of transport risks, their causes, and potential consequences for
transport system operations;

- methods for identifying, analyzing, and assessing risks during the design of transport
systems;

- principles and methods of crisis management for transport systems;

- the key stages and methodology of designing transport systems while accounting for




risks and crisis factors;

- methods for assessing the resilience, reliability, and operational continuity of
transport systems;

- principles for formulating measures to prevent, minimize, and contain the
consequences of crisis situations in transport systems;

- methods of scenario analysis, forecasting, and modeling the development of
transport systems under conditions of risk and uncertainty;

- principles for managing resources, time, and costs in risk and crisis-oriented
transport system projects;

- modern information technologies and digital tools for risk analysis, modeling, and
the design of transport systems;

- criteria for evaluating the efficiency and effectiveness of design solutions regarding
the development and operation of transport systems.

Skills:

- identify key risks and crisis factors affecting the operation of transport systems;

- identify, classify, and assess transport-related risks;

- analyze the impact of risks and crisis situations on the reliability, safety, and
efficiency of transport systems;

- identify critical elements and vulnerabilities within the transport system;

- formulate goals, objectives, and key parameters for transport system development
projects, taking risks into account;

- develop operational scenarios for transport systems under normal conditions, as well
as under risk and crisis situations;

- apply forecasting, modeling, and scenario analysis methods to substantiate project
decisions;

- develop measures to prevent risks, minimize them, and mitigate the negative
consequences of crisis situations;

- assess the resilience and adaptability of transport systems to external and internal
threats;

- plan resources, timelines, and costs for risk and crisis management projects;

- monitor the implementation of project decisions and evaluate their outcomes;

- make well-founded management decisions under conditions of uncertainty, risk, and
Crisis;

- utilize modern information systems and digital technologies for risk management
and transport system design;

- develop proposals to enhance the reliability, resilience, safety, and operational
efficiency of transport systems.

Types of

educational Lectures, practical classes, consultations

work

Content Topic 1. Theoretical and methodological foundations of risk- and crisis-aware design

of transport systems.

The concept of a transport system and its key elements. The transport system as an
object of management and design. Uncertainty, risk, threat, and crisis: the
interrelationship of concepts. The essence of the risk- and crisis-aware design
approach. The transport system lifecycle and risk consideration at its various stages.
Principles of systems thinking, adaptability, reliability, and resilience.

Topic 2. Identification and classification of transport system risks.

Sources and factors of risk. Strategic, operational, economic, infrastructural,
technological, logistical, natural, and information risks. Internal and external risks.
Risk interdependence and the potential for the cascading spread of disruptions within
the transport system. Development of a risk register. Identification of critical transport
system elements.

Topic 3. Risk analysis and assessment methods.

Qualitative, quantitative, and combined risk assessment methods. Expert methods.
Risk matrix. Assessment of the probability and consequences of risk events.
Sensitivity analysis. Event tree and fault tree analysis. Aggregate risk assessment.




Determination of acceptable risk levels and management response priorities.

Topic 4. Scenario-based design of transport systems under conditions of uncertainty.
The scenario approach as a design tool. Formulation of baseline, optimistic,
pessimistic, and crisis scenarios. Identification of key uncertainty factors. Modeling
changes in freight flows, transport demand, capacity, and resource availability.
Development of alternative routes and transport service schemes. Scenario comparison
and selection of management decisions.

Topic 5. Vulnerability, robustness, and reliability of transport systems.

Concepts of vulnerability, reliability, robustness, and resilience in transport systems.
Identification of critical nodes and transport links. Assessment of the consequences of
partial or total loss of system elements. Resource and capacity redundancy.
Availability of alternative transport routes. System adaptability to changing operating
conditions. Criteria for assessing transport system resilience.

Topic 6. Designing transport and logistics processes under crisis constraints.
Disruption of transport corridors and the operations of ports, terminals, and other
infrastructure facilities. Shortages of vehicles, personnel, energy, and other resources.
Redistribution of freight flows. Changes in routes and delivery methods. Intermodal
substitutability. Design of alternative logistics schemes. Management of resources and
production capacities under crisis conditions.

Topic 7. Crisis management and ensuring the continuity of transport processes.

Crisis management system. Preventive, operational, and recovery management
decisions. Response and business continuity plans. Coordination of transport and
logistics system participants. Information support for crisis management. Operational
resource reallocation. Restoration of transport processes following crisis events.
Analysis of the effectiveness of crisis response measures.

Topic 8. Digital technologies and decision substantiation in risk and crisis planning.
Information and analytical support for risk management. Use of digital data to monitor
the state of the transport system. Modeling alternative scenarios. Decision support
systems. Visualization of risks and critical dependencies. Formulation of a set of
planning solutions to enhance transport system resilience. Assessment of the economic
and managerial feasibility of proposed measures.

Form of
test
control
Facilities Software: Windows 10 Home 22H2 (Build 19045.6466); Chrome, Opera, Microsoft

Edge; MS Office 2024 (Word, Excel, PowerPoint, Access); Microsoft Visual C++.
Projector: EPSON EB-X41. Screen: IS InterScreen 2.1m x 1.65m.

Online services supporting remote learning: Workspace for Education Fundamentals,
Zoom, Google Meet, Google Apps cloud services.




