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1. AHOTADWUA

Ilenta Ha MUCHMITIMHATA € J1a 3all03HA€ JOKTOPAHTHTE ChC CHIIHOCTTA, ChABPKAHUETO U
NPUIOKEHUETO HAa HWHTEJIMICHTHUTE TPAHCHOPTHH CHCTEMH 3a IIOCTHUTaHe Ha YCTOHYMBa
MOOMIJIHOCT Ha XOpa M CTOKU. B TemaTukara Ha AUCHUIUIMHATA CE Pa3riIexkaa HEOOXOIUMOCTTA
OT MHOBAIIUH C LeJI MOCTUTAHETO Ha MO-BHCOKA YCTOWYMBOCT B Pa3BUTHETO HA TpaHcHopTa. B
TO3M KOHTEKCT c€ 00OCHOBaBa NpPWIAraHeTo Ha HMH()OPMAIMOHHM M KOMYHUKAI[HOHHH
TEXHOJIOTUM B TpaHCHopra. TemaThkara Ha JIUCIMIUIMHATA BKIIOYBA M3SICHABAHETO Ha
CBITHOCTTa HA MHTEJIMICHTHUTE TPAHCIIOPTHU CUCTEMHU KAaTO MHCTPYMEHT, KOWTO MOXeE Ja ce
npuiara 3a IMOCTMTAaHETO Ha Pa3IMYHU IIeNd B paziauuHu ycinoBus. Ha Gasara Ha aHanms ce
NpaBd OLIEHKA Ha HKOHOMHYECKaTa €(EeKTHBHOCT OT NpUJIaraHeTo Ha Te3HM CUCTEMH B
pa3IMYHUTE BUIOBE TPAHCIOPT U CE OLEHSABA TiIXHATa €()EKTUBHOCT MPU IMOCTUTAHETO Ha
yCTOMYMBA MOOUITHOCT.

Tematukara, BKIIOYEHA B CBHABPKAHUETO HA JUCLHUIUIMHATA AaKLEHTUPA BBPXY
EBpornelickata moiuTHKa M IUIAHOBETE 3a IOBCEMECTHO BbBEKIaHe M u3nossBaHe Ha WUTC.
[TonpoOHO ce pa3raexaar pa3IUuYHUTE MPOCKTH 3a MpHJaraHe Ha TaKWBa CUCTEMHU MO BHUJOBE
TpaHcnopT. CrenuaiHO BHHUMaHUE € OTIEJICHO Ha MNPWIOKUMHUTE METOAM 3a OLEHKa Ha
BB31elcTBueT0 Ha UTC BBpPXy CBCTOSIHUETO M PA3BUTHETO HA TPAHCIIOPTHUTE CUCTEMH U
MOCTUTAHETO Ha YyCTOWMYMBa MOOWIHOCT. l3yuaBaHeTo Ha JWCHUIUIMHATA OCUTYpsiBa Ha
JOKTOPAaHTUTE HEOOXOAUMHUTE 3HAHUA U YMEHMS 3a U3SACHIBAHETO HA MPUOPUTETHHUTE LIEIU U
3agaun 3a npuiarane Ha UTC u mocturane Ha ycToiunBa MOOMITHOCT.

COURSE DESCRIPTION

The discipline aims to introduce PhD students to the essence, content, and application of
intelligent transport systems to achieve sustainable mobility of people and goods. The theme of
discipline addresses the need for innovation to achieve greater sustainability in transport
development. Applying information and communication technologies in transport in this
context shall be justified. The theme of discipline involves clarifying the essence of intelligent
transport systems as a tool that can be applied to achieve different objectives in different
conditions. An analysis shall assess the cost-effectiveness of implementing these systems in the
various modes of transport and their effectiveness in achieving sustainable mobility.

The main topics covered in the course include the European framework for ITS deployment
and development, as well as respective projects and standards for implementation. Special
attention is given to the impact assessment of ITS projects on sustainable transport
development, cost-benefit analysis of the projects implemented, and measures to achieve
sustainable mobility. The course will deliver to PhD students all the necessary knowledge and
skills to successfully realize ITS projects and strategies and develop sustainable mobility.

2. CBABPKXAHHUE / CONTENT

Ne TEMA / TOPIC

1. MHTEJIUTEHTHU TPAHCIHOPTHMU CHUHCTEMM - CBIIHOCT H
EBPOIIEMCKA IOJINTUKA 3A TAXHOTO ITPUJIATAHE
INTELLIGENT TRANSPORT SYSTEMS - MAIN FEATURES AND OBJECTIVES.
EUROPEAN POLICY FOR WIDE DEPLOYMENT OF ITS
Msacmo u poas Ha unmenucenmuume MpaHCnopmuU CUCIeMU NPU ROCIMU2ane yeaume Ha
mpancnopmuama noaumuxa Ha EC.

Place and role of intelligent transport systems in achieving EU transport policy objectives.




. MHCTUTYIHUOHAJIHA PAMKA 3A HIMPOKO BbBEKJIAHE HA UTC
INSTITUTIONAL FRAMEWORK FOR WIDE DEPLOYMENT OF ITS

Inan 3a deticmeue 3a sneopasane na UTC 6 ysana Eepona u oupexmusa 2010/40/EC.
Action Plan for the deployment of ITS across Europe and Directive 2010/40/EU.

. IBB3AMOKHOCTHU 3A INPUJIOXKXEHUE HA UTC B PASJIMYHUTE BUJIOBE

TPAHCIIOPT

ITS APPLICATIONS FOR DIFFERENT TRANSPORT MODES OF TRANSPORT
Ipuopumemnu obracmu u mepku 3a eHeopseane nHa HTC. Ouaxeanu egpexmu om
npunooicenuemo na UTC
Priority areas and measures for ITS deployment. Expected effects of ITS
administration

. MPAJIOKEHUSA HA UTC B ABTOMOBUJIHUA TPAHCIIOPT

ITS DEPLOYMENT IN ROAD TRANSPORT
Lenu na mpancnopmuama noaumuxa u cepu Ha npunodicenue nHa UTC ¢ agmomobunnus
mpancnopm. OCHOBHU NPOEKMU U YCILY2U.
Transport policy objectives and areas of application of ITS in road transport. Main
projects and services.

. MHPOPMAIIMOHHHU YCIYI'N 3A IIBbTYBAHUSTA. CBH3JIABAHE HA
KAHAJIM 3A ITTBTHU CBbOBILHIEHUS
TRAVEL INFORMATION SERVICES. TRAFFIC MESSAGE CHANNELS AND
VARIABLE TRAFFIC MESSAGES
C'bM/IHOC'm u cneuud)u'mu ocobenocmu Ha NpujloHceHuemo Ha qu)opMaquOHHume ycuayeu 3a
noemyeaHuima U CbOmeentHume Kanaiu 3a nvniHu C'b06u/[€Huﬂ.
Features of the application of travel information services and relevant road traffic
channels.

. [CUCTEMHU 3A VYIPABJEHUE HA JIBUJKEHUETO U CHUCTEMHU 3A
CUT'YPHOCT HA IPEBO3HUTE CPEJICTBA
TRAFFIC MANAGEMENT SYSTEMS AND SAFETY SYSTEMS FOR|
VEHICLES
Pa3pa50m6aHe Ha njiadoee 3a ynpaejlenHue Ha O0BUICEHUEMO U OCHOBHU ycuayeu, npeaﬂazaHu
om UTC. COMUCUZHO-UKOHOMUW@CKU eqbeKmu om npujiaeanemo Ha cucmemume 3a CUCypHocm
Ha npeso3Hume cpedcmea.
Development of traffic management plans and basic services offered by ITS. Socio-
economic effects of the implementation of vehicle security systems.

. [EJJEKTPOHHA CUCTEMA 3A OIIPEJAEJISIHE HA ITBTHUTE TAKCHU U TAXHOTO
CBbBUPAHE. UHTEJIUTEHTHU CUCTEMMU 3A ITPOJIA’KBA HA BUWJIETHU
ELECTRONIC TOLL COLLECTION SYSTEMS (E-toll). ELECTRONIC TICKETING
SYSTEMS
CowHocm u cneyu@uKu Ha e1eKmpOHHUMe CUCMeMU 30 MAKCY8aHe Ha NPego3HUme cpeocmed
3a uznonzeame Ha nemuama uxgpacmpykmypa. Budoee u xapaxkmepuu ocobenocmu Ha
eeKMPOHHUME cUceMU 3a npodaxcoba Ha buiremu.
Specific features of electronic vehicle charging systems for the use of road infrastructure.
Types and characteristics of electronic ticketing systems.

. IMTC, TIPEAHA3ZHAYEHMU 3A YIIPABJIEHUE HA TOBAPHUTE INPEBO3U U
JIOTUCTUKATA
ITS IN FREIGHT TRANSPORT AND LOGISTICS

Ilpoexm eFreight — yenu, 0CHOGHU YCyau u pe3yamamu.

E-Freight project — objectives, basic services and results.

. MTHPOPMAIIMOHHA U KOMYHUKAIIMOHHA HWH®PACTPYKTYPA B

TPAHCIIOPTA

INFORMATION AND COMMUNICATION INFRASTRUCTURES IN TRANSPORT
Cucmemu oa cvbupane na Oannu u cameaumua nHasueayus (npoexkmu GALILEO u EGNOS)
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Teoepaghcru ungopmayuonnu cucmemu.
Data collection systems and satellite navigation (GALILEO and EGNOS projects)
Geographic information systems.

10.

PA3SIIPOCTPAHEHUE HA UTC YPE3 TPAHC-EBPOIIEMCKATA TPAHCIIOPTHA

MPEXKA.

ITS DEPLOYMENT ON THE TRANS-EUROPEAN TRANSPORT NETWORK (TEN-T)
Esponeiicka nornumuka u npoepama 3a ¢punancupane na sneopaearemo na UTC no TETM.
European policy and programmes to finance the deployment of ITS on TEN-T.

11. EBPOIIEMCKA CHCTEMA 3A VYIPABJEHUE HA XXEJIE30IBTHOTO
JIABUKEHUE —-ERTMS
EUROPEAN RAIL TRAFFIC MANAGEMENT SYSTEM (ERTMS)

Ocobenocmu Ha npuiaeame HA CucmeMume 3a YNPAGIEHUE HA 6LAKOBOMO OBUICEHUE 6
Jcene3onvmuus mpancnopm Enemenmu u menemamuunu npurodceHus 3a moapHume u
NBMHUYECKUME NPeso3uU.

Features of the implementation of train traffic management systems in rail transport
Elements and telematics applications for freight and passenger transport.

12. MIPOTPAMA 3A MOJIEPHU3ALIUA HA HHO®PACTPYKTYPATA 3A
KOHTPOJI HA Bb31YIIHUS TPA®UK B EC — SESAR
EUROPEAN PROGRAM FOR MODERNIZATION OF AIR TRAFFIC MANAGEMENT
IN THE EU (SESAR)

Ilpoepama SESAR 3a ynpasnenue Ha 6u30ywiHus mpagux — emanu u pe3yimamu om
6HEOPSI6AHEe HA NPOEKMA.

SESAR air traffic management program - stages and results of implementation of the
project.

13. YIIPABJIEHUE HA KOPABHUSA TPA®UK B MOPCKHSI TPAHCIIOPT.
NHO®OPMALMOHHA CUCTEMA 3A YIIPABJIEHUE U MOHUTOPUHI' HA
KOPABHUSA TPA®UK
VESSEL TRAFFIC MANAGEMENT SYSTEM. INFORMATION EXCHANGE AND
MONITORING SYSTEMS IN MARITIME TRANSPORT

Cvwynocm u euooge UTC 6 mopckus mpancnopm. IIpoexmu SafeSeaNet, CleanSeaNet u
cucmema 3a omoanevero udenmupurayusi Ha kopabume LRIT.

Types of ITS in maritime transport. SafeSeaNet, CleanSeaNet projects and LRIT remote
identification system

14. IPUJIOKEHUE HA UTC B PEYHUS TPAHCIIOPT — PEYHU UH®OPMAIIMOHHU
YCIYTH
ITS DEPLOYMENT IN INLAND WATERWAYS TRANSPORT - RIVER
INFORMATION SERVICES

CouyHOCm, 8b3MONCHOCIIU 30 NPULALAHE U BUO0BE PEYHU UHPOPMAYUOHHU YCTY2U.
Nature, implementation possibilities and types of river information services
15. ICONUAJTHO-UKOHOMHUYECKA OLEHKA HA PE3YJITATUTE oT

BHEJIPABAHETO HA UTC - ITPUJIOKUMHU METOJIU 1 ITIOAXO/JAN.
ECONOMIC IMPACT ASSESSMENT OF ITS DEPLOYMENT - METHODOLOGY
AND APPROACHES
Ipunoosicenue na awnanus ,,Paszxoou-nonsu’, nooxooa , egexmuenocm Ha paszxooume’ u
n00xoda 3a NOMpedUMeNcKU NON3U 3d COYUATHO-UKOHOMUYECKA OYEHKA HA pe3yimamume om
npunooicenuemo na UTC.
Application of cost-benefit analysis, cost-effectiveness approach and the consumer
benefit approach for socio-economic evaluation of the results of ITS application for

achieving sustainable mobility..

CAMOCTOATEJIHA PABOTA / INDIVIDUAL COURCE PREPARATION

3a MOCTHraHeTo Ha IeNUTe Ha Y4YeOHHUs Kypc MOKTOPAHTBT TpsiOBa Ja W3BBPIIU

IUTAHUPAHUS 00EM CaMOCTOsITeNTHA padoTa, BKIIOYBAIIA!
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- IloaroroBka Ha Hay4yHO €cC€ IO TEMH OT JICKIIMOHHHUS KypC, KaTO C€ aHaIU3Upar
npobiemute Ha BHenapsiBaHeto Ha MTC B oTaenHWTE BUIOBE TPAHCIOPT U CTENCHTA Ha
MOCTUTaHE HAa YCTOMYMBA MOOMIHOCT M C€ TIPEJIOKAT HACOKH MJIM KOHKPETHHU PEIICHUS HA
TE3U MPOOJIEMH.

- TloaroroBka Ha JOKJIaJ 3a y4acTUE B HAyYHA KOH(PEPEHITHS.

Ilenta ¢ oOy4aemMuTe na NPUAOOHMAT ONMUT U YMEHHsS MPH M3CICABAHETO HA KOHKPETHH
npoOJIeMH U J1a U3pa3siBaT HAyYHO-apTyMEHTHPAHU CTAHOBHIIIA.

In order to achieve the objectives of the course, the PhD student must carry out the planned
volume of independent work, including:

- Preparation of a scientific essay on the topics of the lecture course, analyzing the problems
of ITS deployment in different modes of transport as well as the level of sutainable
mobility and offering guidance or concrete solutions to these problems.

- Preparation of a report for participation in a scientific conference.

The aim is for learners to gain experience and skills in examining specific problems and to
express scientifically based opinions.

4. OHLEHSBAHE / ASSESSMENT

OnensiBaHeTo ce U3BBPIIBA HA Oa3zaTa Ha komiuiekcHa (KO) u e chcTaBeHa OT OICHKaTa Ha
u3nura — nmucMeHa paspabotka (M) u omenkata Ha HayuHoTo ece (HE)). Beska emma or
CBhCTaBJISIBAILIMTE OLIEHKU MMa pa3JInuHa 3HAYMMOCT (TETrJI0) B KpailHaTa OLEHKa U CE€ U3YUCIIsIBA

no ¢opmynara:

KO=0,51+ 0,5 HE

MunumanHata OIeHKa 3a YCIENIHO MPHUKIIYBaHEe HA o0yudeHuetro e ,,J1o0bp (4)“.
CroTtHeceHa ¢ EBpomneiickata cucreMa 3a TpaHcdep Ha KpEeOuTH, CHIIOCTABUMOCTTa Ha

OILICHKUTC € CcJICaHaTa.
OtimaeH /6/ Mmoro no6wp /5/
A B
IIpucwxaar ce 10 kpenura

Ho06sp /4/
C

Cpenen /3/ Cmab /2/
D | E FX |
He ce npucexaar kpeauTu

The evaluation is carried out on the basis of a complex assessment (C) and is composed of
the assessment of the examination — written paper (E) and the evaluation of the scientific essay
(SE). Each of the constituent estimates shall have a different significance (weight) in the final
assessment and shall be calculated using the formula:

C=05E+ 05SE

The final grade is based on a six-point scale, in which the lowest grade for successful
completion of the course is Good (4). Converted to the ECTS grading scale, the grades are as
follows:

Excellent /6/ Very Good /5/ Good /4/
A B C
The corresponding number of ECTS credit points is being
allocated (10 credits are awarded)

Average /3/ Poor /2/
D | E FX |
No ECTS credit points are being allocated

F




M3nuTeT ce npoBexaa NPUCBCTBEHO, OCBEH KOraro B 3allOBEJ] HAa pEKTopa HE €
IPEIBUIEHO APYTO U U3NUTHT MOKE Ja C€ IPOBEXk 1A U OHJIAIH (B €JIEKTPOHHA Cpefa).

The exam shall be held in offline mode, unless stated otherwise in a Rector's order and
the exam can be held in online mode.

5.  JOKTOPAHTCKA 3AETOCT / DOCTORAL ACTIVITIES
Buj Ha 3aHATHATA/32€TOCTTA Ayautopa H3BB;1YT):£:OPH3 Oomo
Type of classes/employment E:S::::s Extracu.rl"icular Total
Activity
1. Koncynrauuu — uHIUBUTy aJTHH, 0 30 30
TIOTOPHAIIA
Individual consultations, tutorials
2. IlpoyuBaHe Ha TUTEPATypHU U3TOUHULIU 0 40 40
Study of specialized literature
3. Pa3zpaboTBaHe Ha MHAUBHIYAITHO 3a/IaHNE 0 90 90
Preparation of individual assignment
4. CaMocTOsATEIHA HOATOTOBKA 0 90 90
Individual study/preparation for exam
5. Hpyru: 0
Other forms:
6. oeinnn
Oo6mro/ Total 0 250 250
6. JIMTEPATYPA /LITERATURE
A. OCHOBHA / BASIC
L. HukonoBa, Xp. VHTeNUreHTHH TPaHCIIOPTHU CHCTEMH — IIOJMTHKA M TPAKTUKa Ha
BHenpsiBane, C., U3znatencku kommiekc Ha YHCC, 2017 r.
2. Hukonosa, Xp. nu Kimucyposa, M. UHTEIUTeHTHN TPAaHCIOPTHU CUCTEMH B I'pajCcKa Cpeaa.
C. UK na YHCC, 2015 1.
3. Nikolova, C. (2025). Improving Sustainable Mobility Through Intelligent Transport
Systems Deployment. In: Reyhanoglu. M. (Ed.) Modeling and Control of Autonomous
Systems, IntechOpen, London, 2025. DOI: 10.5772/intechopen.1007521
https://www.intechopen.com/online-first/1198156
4. DG MOVE. Intelligent Transport Systems. https://ec.europa.eu/transport/themes/its_en
5. WEILAND, R J and Purser, L B — Intelligent Transportation Systems. Transportation
Research Board, Washington, 2009.
6. Dimitrakopoulos, G. - Intelligent Transportation Systems. IEEE Vehicular Technology
Society, 2010.
7. Beresford, A.R. - Intelligent Transportation Systems. IEEE Computer Society, 2006.
b. JOITBbJIHUTEJIHA / ADDITIONAL

L.

Nikolova, C. and Klisurova, M. BULGARIA: ITS deployment in Bulgarian urban areas. In:
EUROTRANSPORT Magazine, issue 6/2016, ctp. 8-13.

HukonoBa, Xp. @uuancosu uncmpymenmu u OusHec-mMooenu 3a 6HeOpseaHe HaA
unmenueenmuu mpancnopmuu cucmemu. Cii. ,,IKOHOMHYECKH U COILIMAIHY alTePHATHUBU ',
op. 2/2017 ., ctp. 5-21. https://www.unwe.bg/alternativi/bg/journalissues/article/11095
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https://www.intechopen.com/online-first/1198156
https://ec.europa.eu/transport/themes/its_en
https://www.unwe.bg/alternativi/bg/journalissues/article/11095

3. Huxonoga, Xp. Ilpunosicenue na unmenueenmuume mpaHcnopmuy CUCmemMu 3a yCmouyugo
passumue na mpaucnopma. Cn. Hayunu tpynose Ha YHCC, 6p. 1/2017 r. http://unwe-
research-papers.org/bg/journalissues/article/9892

4. HuxonoBa, Xp. [lpunoosicenue Ha unmenueeHmuu mpaucnopmuu CUCmemMu b8 8b30YUiHUsL
mparncnopm. XXIII Mexnynaponna Hayyna koHndpepernnus “TPAHCIIOPT 2017%, 12-14
okromBpH 2017 r., Codusa. Cn. Mexanuka, TpaHCHIOPT, KOMYHUKamu, op. 3/2017 r., cTp.
0-20 - 0-25. https://mtc-aj.com/article.1454.htm

5. HuxomoBa, Xp. Kowuyenyusma 3a moburnocmma Kamo Yciyed 6 KOHMEKCmd Ha

noaumuxama 3a ycmouuugo pazsumue na mparncnopma. Cn. Hayunu tpyaose na YHCC,
op. 5/2018 r., ctp. 169-189. http://unwe-research-papers.org/bg/journalissues/article/10038
6. HukomnoBa, Xp. u LloneBcka, . Ilpunooswcenue ua cucmemume 3a ynpagienue u

MOHUMOpUHZ HA NymMuwama 3a nosuwiasane Ha nvmuHama Oezonacnocm. Xl-Ta
Harmonanna koH(pepeHIUs 1o TPaHCIIOPTHA MHPPACTPYKTYpa C MEKIAYHAPOIHO ydacTue,
11 - 13 okromBpu 2019 1. B rp. HeceObp, cOopHUK ¢ moxmamu, ctp. 1-10.

7. HukonoBa, Xp. [padcka mobunnocm u UHMENULEHMHU MPAHCNOPIMHU CUCTIEMU.
cn.“MexaHunKa, TpaHCIIOpT, KomyHuKamu*, op. 1/2020 r., ctp. 1II-6 — III — 13. https://mtc-
aj.com/article.1906.htm

8. HuxomnoBa, Xp. Bw3oeiicmseue Ha cucmemume 34 NIAHUPAHE HA UHMEPMOOAIHUME

nvmysauus 6vpxy epaockusi mypuzvm. KOOWeiHa MeXAyHApOJ HA HayYHA KOH(EpEHIIHS
» 1 YPU3MBT — OTBB]] O4akBaHuATa™, mocBeTeHa Ha 100 rogunu oT ocHoBaBaHeTo Ha YHCC
n 30 ronMHU OT CH3AAaBAHETO Ha KaTenapa ,,JIKoHOMHMKa Ha Typu3Mma‘“, 25-26 centeMBpH
2020 T., COopHUK C JIOKJIagu, cTp.411 - 420.
http://departments.unwe.bg/Uploads/Department/%E2%80%9E%D0%A2%D1%83%D1%
80%D0%B8%D0%B7%D0%BC%D1%8A%D1%82%20%E2%80%93%20%D0%BE%D1
%82%D0%B2%D1%8A%D0%B4%20%D0%BE%D1%87%D0%B0%D0%BA%D0%B2
%D0%B0%D0%BD%D0%B8%D1%8F%D1%82%D0%B0%E2%80%9C.,%202020.pdf

VYyebHaTta mporpamMa € TNpUeTa Ha 3aceJaHue Ha KaTenpa ,,lIkoHOMHKa Ha TpaHCHOpPTa M
enepretukata® or 28.04.2025 1. (Ilpotokonm Ne 09) m or ®dakynrereH CcbBeT Ha (aKyiTeT
,,JIkoHomMHKa Ha uH(ppacTpykryparta“ Ha 28.04.2025 r. (ITpoTokon Ne 16)..

The course syllabus is approved by the Department Council of the Department of Transport and
Energy Economics on 28.04.2025 (Record Ne 09) and by the Chair Council of the Faculty of
Economics of Infrastructure on 28.04.2025 (Record Ne 16).

ABTOp

Lecturer Ilpog. 0-p Xpucmuna Huxonosa
Prof. Dr. Christina Nikolova

Pvkosooumen kamedpa  [Ipogh. 0-p Xpucmuna Huxonoea
Head of Department Prof. Dr. Christina Nikolova
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