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Abstract: The continuous progress of computing technologies increases the need for improved
methods and tools for assessing the performance of information systems in terms of reliability,
conformance, and quality of service. This paper presents an extension of Information Theory by
introducing a novel hierarchy concept as a complement to the traditional entropy approach. The
methodology adjustments are applied to a simulative numerical example for assessing the reliability of
systems with different complexity and performance behavior

Pe3rome. HenpexbCHATHAT MpoOrpec Ha KOMITIOTBPHUTE TEXHOJIOTHU YBEINYaBa HEOOXOJUMOCTTa
OT MO0OpPEHN METOAM M MHCTPYMEHTH 3a OlleHKa Ha e(peKTUBHOCTTA Ha HHPOPMAIIMOHHNUTE CHCTEMH
[0 OTHOLIECHUE Ha HAAEKIHOCT, CbOTBETCTBHE M KAYECTBO Ha yciyraTta. Tasu cratus HpeacraBs
pasmMpeHue Ha TeopuaTa Ha HHPOPMaIUITa Ype3 BbBEXKIaHEe Ha HOBA HepapXWyHa KOHIEMIUS KaTo
JOITBIHEHNE KbM TPaJULIMOHHNUS €HTPOMUEH NOAX0/. JJombIHeHNATa B METOA0IOTHATA Ca U3M0I3BaHU
B CUMYJIATUBEH UYHWCJIEH MPUMEP 32 OLEHKA Ha HAJACKIHOCTTA HA CUCTEMHU C pa3IMyHa CIOXKHOCT U
XapaKTEPUCTUKHU.

2. Petrov, 1., Information entropy contribution to COVID-19 waves analysis, Proceedings
of the 1st IFIP TC 5 International Conference ANTICOVID 2021, June 28-29, 2021, Revised,
Selected Papers (ed. A. Byrski, T. Czachorski) Springer, Computer Science Protecting Human
Society Against Epidemics, Volume 616, ISSN 1868-4238, https://doi.org/10.1007/978-3-030-
86682-5, 2021, pp. 65-76,
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Abstract. The beginning of COVID-19 pandemics was sudden and unexpected in terms of scale
and symptoms, channels and territory of propagation in different countries. This article discusses the
possible information theory contribution for analyzing the waves of pandemics on the example of
Bulgaria. Under conditions of uncertainty and non-sufficient statistics the simple and robust data-driven
approach based on the concept of information entropy provides additional possibilities for analyzing
the dynamics of epidemic waves.

Pesrome. Hauanoro na nmannemusita Ha COVID-19 Oerre BHE3amIHO U HEOYAKBAHO 110 OTHOIIIEHUE
Ha Maniada U CUMIITOMUTE, KaHAIIMTE U TEPUTOPUATA HA PA3NPOCTPAHEHHE B PA3IMYHK CTpaHH. Tas3u
CTaTHs Pa3riekaa Bb3MOKHHUS PUHOC HAa TEOPHUATA Ha WH(POPMAIUATA 32 aHATTU3UPAHE Ha BHJIHUTE OT
MaHJeMUuu Ha mpumepa Ha bbarapus. B ycrnoBusi Ha HECUTYpHOCT M HENOCTAaThYHA CTATUCTHUKA
MPOCTUAT U HAICKACH MOAXO0J, Oa3upaH peajiHd JaHHM M Ha KOHIENIMATA 332 HMHPOpMalMOHHA
SHTPOIMSA, TPEAOCTaBs JOMBIHUTEIHA BB3MOXHOCTH 32 aHaJM3WpaHEe HaA JUHAMHKATa Ha
eNUJIEMUYHNUTE BBJIHH.
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3. Petrov, 1., Hybrid MCDM for Cloud Services: AHP(blocks) & Entropy, TOPSIS &
MOORA (methodology review and advances), Proceedings of the 24th International
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pp 77- 91, SJR (SCOPUS)2021: 0,21, Q4,

URL.: https://link.springer.com/chapter/10.1007/978-3-030-97110-6_6

Abstract. Cloud services (CS) offer virtual, reliable, and flexible hardware and software resources
as part of the distant Cloud Computing (CC) systems’ concept. The wide variety of products from
different providers create the necessity for users to collect data and define criteria for comparing
alternatives with reliable evaluation methods and techniques. This paper presents a combined approach
based on Analytical Hierarchy Process (AHP), Information Entropy, and Multi-criteria decision making
(MCDM) techniques. The set of evaluation criteria is decomposed and logically structured in a
reasonable number of blocks which weights are computed more easily and effectively with a reduced
number of AHP pair-comparisons. With the integration of Information Entropy, the weights of
individual criteria within each block are defined objectively on basis of real primary data for quantitative
and quantifiable parameters. This hybrid approach is applied in a case study based on Quality of Service
(QoS) and Quality of Experience (QoE) criteria with popular evaluation techniques like TOPSIS and
MOORA.

Pe3srome. O6naunure ycnyru (OY/CS) npennarat BUpTyalHd, HAJSKIHA U ThBKAaBU XapAyepHHU U
coTyepHH pecypcd KaTO YacT OT KOHIICMIMSTA 32 OOJauHH KOMHOIOTBPHU CHCTEMH H3YHCIICHUS
(OC/CC). T'onsiMoTO pa3sHOOOpa3ne OT MPOAYKTH OT PA3TMYHHU JTOCTABYMIIH Ch3/1aBa HEOOXOAUMOCTTA
MOTpeOUTENNTE Ja CHOUPAT JaHHU U Jia ONPEACISIT KPUTEPHH 33 CpPaBHSBAaHE Ha alTEPHATHUBU C
Ha/ICKTHU METO/IM M TEXHUKHU 32 OIIeHKa. Ta3u cTaTus mpeacTaBs KOMOMHUPAH MOJIX0/, Oa3upaH Ha
aHanmuTHYeH iepapxuuen npoumec (AMII/AHP), undOpMAalMOHHA EHTPONHMS M TEXHHMKH 34
MHOTOKpHUTepUanHo Biemane Ha pemeHuss (MKBP/MCDM). HaGopbsT oT KpuTepuM 3a OLICHKA €
JEKOMIIO3HUPAH U JIOTUYECKH CTPYKTYpUpPaH B pa3yMeH Opoii 6JI0KOBE, YMHUTO TEerjia ce M3YHCIABaT M0-
necHo M e(eKTHBHO C HaMmaseH Opoil cpaBHeHms Ha jsoiiku AMII/AHP. C umTerpupanero Ha
nHGOPMALMOHHATA EHTPOMNUS, TEKECTUTE Ha OTIECIHUTE KPUTEPUH BBbB BCEKH OJIOK ce neuHupaT
O00EKTHBHO Ha 0a3aTa Ha peallHd ITbPBUYHM JAHHU 32 KOJMYECTBEHH M KOJIHYECTBEHO H3MEPUMH
napameTpu. To3u XuOpHIEH MOJXOA ce NMpuiara B Kazyc, 0a3upaH Ha KpUTEpPHUH 3a KauecTBO Ha
yeiyrute (KY/QoS) u kadecTBo Ha onuta ot nsnonsBaHeTo (Ko/QoE) ¢ nomynspHu TEXHUKY 3a OI[eHKa
karo TOPSIS u MOORA.

4. Petrov, 1., Hybrid MCDM for Cloud Services: AHP(blocks) & Entropy, TOPSIS &
MOORA (case study with QoS and QoE criteria), Proceedings of the 24th International
Conference DCCN, 20-24 September 2021, Moscow In: Vishnevskiy V.M., Samouylov K.E.,
Kozyrev D.V. (eds), Distributed Computer and Communication Networks. DCCN 2021,
Communications in Computer and Information Science, vol 1552. ISSN:1865-0929, E-
ISSN:1865-0937, Springer, Cham, DOI: https://doi.org/10.1007/978-3-030-97110-6_7, 2022,
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Abstract. In the methodology part of this study, we introduced a combined ”AHP(blocks)
and Entropy” approach for improving of Multi-Criteria Decision Making (MCDM) for Cloud
Services (CS) selection. On this basis, we optimize the combination of professional experts’
opinion and objectivity of entropy criteria weighting. In this second part, we test our findings
on an existing universal dataset with Quality of Service (QoS) and Quality of Experience (QoE)
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criteria and adapting for the needs of individual users and small education organizations under
conditions of COVID-19 pandemics.

Pe3ome. B mppBara yactT Ha M3CIEIBAHETO € MPEJICTABEH YCHhBHPIICHCTBAH KOMOMHUPAH
noxxox ,,AHP (blocks) & Entropy™ 3a mogoOpsiBaHe Ha MHOTOKPHUTEPHATIHOTO B3€MaHE Ha
pemenuss (MKBP / MCDM) npu u36op Ha obmaynu yciuyru (OY). Ha Tasm ocHoBa e
MpeUIo’KeHa Bb3MOXKHOCT 32 KOMOMHHMpaHe Ha MpOo(eCHOHAIIHOTO MHEHHE Ha €KCIIEPTUTE U
OOCKTHUBHOTO ONpeECsTHE Ha Terjara Ha KPUTEPUHUTE 3a OICHKA C IMOMOIITa Ha METO/a Ha
eHTpornusi Ha uHpopmarusaTa. CTatusTa NpeACcTaBs MPUIOKEHUETO HA HOBUS KOMOMHUpPAH
MOJIXO/ B CHIIECTBYBAIIl YHUBEPCAJICH HA0OP OT JaHHU C KPUTEPHH 32 KA4eCTBO Ha yciyrara
(KY / QoS) u xagectBo Ha onuta ot usnon3BaneTo (KO / QoE) u amantupane Ha nporeca Ha
MKBP 3a Hyxaure Ha OTIEIHHM TOTPEOUTENM W Mallkh OOpa30BaTEIHW OpraHU3alliHd B
ycioBusta Ha mangemust or COVID-19.

5. Petrov, I., Multi-criteria Evaluation of Students’ Performance Based on Hybrid AHP-
Entropy Approach with TOPSIS, MOORA and WPM, Proceedings in of the 13th ICT
Innovations Conference 2021, 27-28 September 2021, Scopie, N. Mcedonia, In: Antovski, L.,
Armenski, G. (eds), Communications in Computer and Information Science, vol 1521.
Springer, Cham., ISSN 1865-0937, Print ISSN 1865-0929, Vol. 1521, DOI:
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Abstract. Worldwide pandemics and long periods of social containment require further

improvement of Intelligent Education System (IES) with reliable communication networks and
computing systems for providing accessible and effective teaching and learning. One of the main
challenges in distance learning is to ensure adequate monitoring of the education process and evaluation
of interim and final results. The paper presents a hybrid approach for multi-criteria evaluation of
students’ performance in a flexible framework of three preference scenarios where the theoretical
learning, practical skills, and final exams participate with different weights. The systematization of
criteria in blocks and their weighting according to preferences allow obtaining more objective
macroscopic results. The Multiple Assessment Integration (MAI) of the evaluation values in TOPSIS,
MOORA and WPM allows to explore their behavior with different data sets and contributes to
consolidate the final results for obtaining a better holistic and personalized view of the education process
for each individual student.

Pe3tome. CBeTOBHHMTE MaHIEMUU U JIBITUTE MEPUOAM HA COIMAIHO OrpaHUYaBaHE
M3HCKBAT JOI'BIHUTEIHO MOA00psiBaHe Ha VIHTenureHTHaTa cuceMa 3a 00pa3oBaHUE CUCTEMa
(UCO/IES) ¢ HaaexTHU KOMYHHKAIIMOHHH MPEXKU U KOMITIOTHPHH CUCTEMH 33 OCUTYPSBaHE
Ha JIOCTBIIHO M €(PEeKTHBHO INpenoaaBaHe M ydyeHe. EAHO OT OCHOBHMTE NMpenn3BHKATEICTBA
MIPU JUCTAHIIMOHHOTO OOY4YE€HHE € /1a C€ OCUTYPH aJIeKBaT€H MOHUTOPUHT Ha 00pa30BaTEeIHUS
IpoIec U OIEHKa Ha MEXAMHHUTE M KpaiHuTe pedyntaru. CTaTHsTa MpeacTaBs XUOpUACH
MOJIX0JT 332 MHOTOKpPUTEpHAIIHA OIIEHKA Ha MPEACTaBSIHETO Ha CTY/ACHTUTE B I'bBKaBa paMKa OT
TPY MPEANOYUTAHU CIIEHAPHUS, IPH KOUTO TEOPETHUYHOTO 00yUeHHE, IPAKTHUECKUTE YMEHUS U
(¢buHaNHUTE M3MUTH y4dacTBaT C pa3inyHa TexecT. CHCTeMaTU3MpaHETO Ha KPUTEPUHUTE B
OJIOKOBE U TSXHOTO MpPETErJIsiHE CIIOpe] MPEANOYNTaHUITa TO3BOJISABAT M0Jy4YaBaHETO Ha I0-
00EKTHBHHU PE3yJITaTH Ha MaKpO HUBO Ha cucTeMara. IHTerpupaneTo Ha MHOKECTBEHA OIIEHKa
(UMO/MAI) na croiinoctute 3a oneHka B TOPSIS, MOORA u WPM mno3BonsiBa na ce
n3cieBa TAXHOTO MOBEIEHHE € PAa3IMYHU HAOOpH OT JaHHU U JONIPHUHACS 32 KOHCOJIUAUPaHE
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Ha KpallHUTE pe3yiITaTH 3a MOJIydaBaHE Ha MO-J00BP LAJIOCTEH U IMEPCOHAIU3UPAH IHOTIIE]
BBPXY 00pa30BaTeNHU MIPOLIEC 3@ BCEKU OT/EIICH YUEHHUK.
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Abstract. Energy systems are a typical example of complex and dynamic systems and the study of
their structure is of particular interest in theoretical and practical terms. Becoming the main trend of
diversification and, renewable energies play important role in the evolution and dynamics of energy
balances at the international, national, and local levels. Usually, natural sciences use Information
Theory and the concept of entropy to assess diversity, uncertainty, and chaos in systems with a high
number of components. An alternative approach to assess system complexity is to consider these issues
from point of view of the concentration of resources, dominance, and hierarchy in the interactions
between system components. This report presents an original method developed by the author for
assessing the hierarchy in energy mix structures and the role of renewable energies. The author’s studies
in the field of energy explore the evolution of markets and energy balances (energy mixes) on an
international, regional and national level with a special focus on the European Union and Bulgaria. The
hierarchy approach provides results in a more logical, objective, and balanced format and improves the
analysis in terms of energy security and diversification. In this paper, is presented a research on the
structure of the energy mix in Bulgaria.

Pe3rome. EHepruilHuTe CUCTEMH ca TUIMYEH MPUMEP 32 CIOXHU U JIMHAMUYHU CHUCTEMHU H
W3CIIE/IBAHETO Ha TSIXHATa CTPYKTYpa IMPEACTaBIsABA OCOOCH MHTEPEC B TEOPETUYEH WM MPAKTUYECKH
wiad. [IpeBpbIalikku ce B OCHOBHATAa TEHCHIIMS Ha JUBEpCU(UKAIUSA, Bh30OHOBICMHTE CHEPrUU
WTPasT Ba)KHA POJISl B CBONIOIMSITA M JMHAMUKATA HAa CHEPrUMHHMTE OaJaHCH HA MEXIYHApOJIHO,
HallUOHAJIHO M MECTHO HMBO. EcTecTBeHMTE HayKH TpPaJWLHUOHHO M3IOJI3BAaT TEOpUsITa Ha
rH(pOopMaIuATa ¥ KOHIIETIIIMATA 32 SHTPOIH 32 OIICHKa Ha pa3HOOOPa3NeTo, HECUTYPHOCTTA U Xaoca B
CUCTEMH C TOJIIM OpOil KOMITOHEHTH. AJITEPHATUBEH MOAX0]1 33 OIICHKA Ha CJI0KHOCTTA Ha CUCTEMUTE
MPEJICTABIISIBA PA3IJICKIAHETO HA TE€3W BBIIPOCU OT IJIE€AHA TOYKA HAa KOHIUEHTpALMITa Ha PECYPCH,
JOMUHHUpPAHE U ilepapXusi BbB B3aUMOJECUCTBUITA MEXIYy KOMIIOHEHTHTE Ha cucremara. CraTusita
MpeJICTaBsl OPUTHHAJIEH aBTOPCKHU IMOJXO/JI 3a OLIEHKA Ha Mepapxudra B CTPYKTYpPUTE Ha €HEepruiiHug
MHUKC U POJISTa Ha Bb30OHOBSIEMHUTE eHepruu. M3cieqBanusTa Ha aBTopa B 00J1acTTa Ha CHEpPreTUKaTa
pasriiexaaT eBONIONMATA HA TMa3apuTe W CHepruiiHuTe OanaHcu (SHeprHifHM MHKCOBE) Ha
MEKYHAPOAHO, PETMOHATHO U HAIMOHAIIHO HUBO ChC CIIELUAJICH aKIEHT BbpXy EBpomnelckus cbio3 U
Boarapus. [logxoasT oCHOBaH Ha Hepapxus Ha HH(POPMALIUATA OCUTYpsIBa PE3YJITaTH B MO-JOTHUEH,
o0eKkTHBeH u OanaHcupaH GopMar, KOUTO TIO3BOJISABAT MONOOPSABAHETO HA aHAIM3A TI0 OTHOIICHHE Ha
EHEepruifHaTa CUTYPHOCT U quBepcudukanus. B craTusra e mpencTaBeHo U3cielBaHe Ha CTPYKTypara
Ha EHEepPIruiiHMs MUKC B bparapus.
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AHP and Entropy-MOORA methods in MCDM, Proceeding of the 26th International
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Abstract. EU countries face two major challenges in the energy sector — the control of carbon
emissions and the high dependence on imported primary energy sources. Both European Commission
and national governments actively develop, update and upgrade strategies and plans for the energy
sector. They aim to ensure the gradual reaching of consecutive targets for increasing the weight of
Renewable Energies (RE) in the European primary energy mix. The selection of Renewable Energy
investment projects in these sectors involves different groups of experts who have to consider the
specifics of different countries, regions, and technologies. The Decisionmaking process becomes more
complicated, as in addition to political goals it has to ensure the efficiency and competitiveness of
European economies. Several conflicting objectives have to be balanced with complex social,
economic, technological, and environmental factors. Our study explores the application of combined
methods and evaluation techniques for improving the assessment and selection of prospective RE
projects. We implement an innovative integration of the Analytical Hierarchy Process (AHP) for block
criteria systematization combined with objective Shannon Entropy in the MOORA evaluation.

Pe3rome. Ctpanute ot EC ca u3npaBeHW npes JBE TOJEMH MPEAU3BUKATENICTBA B €HEPTrUHHUS
CCKTOP — KOHTPOJBT Ha BBIVICPOAHHUTE C€MHUCHU WM BHCOKATa 3aBUCHMMOCT OT BHOC Ha IIbPBUYHH
CHCpI“PIfIHH HU3TOYHUIIH. Kakto EBpOHCﬁCKaTa KOMHUCHS, TaKa 1 HAINMOHAJTHUTC IMMPABUTCIICTBA aKTUBHO
pa3paboTBart, aKTyaJIu3upaT U HAATPaXXJaT CTPATETHH U IIJIAHOBE 3a Pa3BUTUE HA CHEPTUHHUSA CEKTOP.
Te umar 3a e Ja OCUTypsT HOCTENIEHHOTO YBEMUaBaHe Ha TEKEeCTTa Ha Bb30OHOBSIEMHUTE EHEPTHIHHH
nzrounniy (BEW) B eBpomeiickure enepruiinu 6anancu. M300pbT Ha MHBECTHLMOHHH TPOEKTH 3a
BH300HOBSIEMa €HEPIusl B TE3M CEKTOPU BKIIOYBA PA3IMYHU IPYIH OT E€KCHEPTH, KOUTO TpsOBa na
B3eMaT MpeaBU crienuduKaTa Ha pa3IMIHUTE CTPAaHHU, PETHOHM U TeXHoJIoruu. [IponecsT Ha B3emaHe
Ha pEIICHUS CTaBa IO-CJIOKEH, Th KAaTO OCBEH IOJIMTUYECKH IIEIM TOW TpsaOBa Ja TapaHTHUpa
e(eKTUBHOCTTA U KOHKYPEHTOCIIOCOOHOCTTa Ha €BPONEHCKUTE HKOHOMHKH. HSKOIKO MpOTUBOPEUUBH
nesnu TpsAOBa na ObAarT OajJaHCUPAHH CBC CIIOKHH COLIMATHU, MKOHOMHYECKH, TEXHOJIOTUYHHU H
exosiornyHu (paktopu. ToBa nMpoyuBaHe M3CIEABa MPUIATaHETO HA KOMOMHUPAHU METOU U TEXHUKH
3a mojo0psBaHe Ha oOlleHKara W moxbopa Ha mpoektd 3a BEMW. IlpencraBeHa e WHOBaTHBHO
KOMOMHHpaHEe Ha AHaTMTHUHHS iepapxuuen mpouec (AWMIT) 3a cucTemaTusupane Ha GIOKOBH
KpUTEPHH B KOMOWMHHUpaH IMOJX0J 3a 00ekThBHa eHTporusi Ha IllaHbH ¢ OlleHKaTa Bb3 OCHOBAa Ha
nojxona MOORA.

8. Petrov, ., AHP enlargement in traditional Entropy-TOPSIS approach for selecting
desktop personal computers for distance learning: Decomposition of evaluation criteria in
blocks with AHP for better consideration of users’ needs in the MCDM process on the example
of the Entropy-TOPSIS approach, ACM International Conference Proceeding Series,
CompSysTech'21 - Ruse, Association for Computing Machinery (ACM), New York, USA,
ISBN: 978-1-4503-8982-2, June, 18-19 2021, pp. 6166,
https://doi.org/10.1145/3472410.3472431, SJIR(SCOPUS) 2020: 0,18,
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Abstract. Distance learning became more popular in recent years and its effectiveness depends on
the reliability of complex information systems. Under conditions of COVID-19 and the economic crisis,
a larger number of users have to implement new working point(s) requiring unplanned investment
efforts. Schools, universities, and households are interested in products and components that are
adequate to the specifics of the education and can be purchased, maintained, and operated at minimum
costs. In this context, the selections of personal computers (PCs) have to take into account various
technical parameters and economic factors. Although MultiCriteria Decision Analysis (MCDA) uses
different approaches for supporting decision-makers (DM), there are still many areas for possible
improvements. One of them, the enlargement of the traditional “Entropy-TOPSIS” approach with the
AHP method provides a more structured, transparent, and objective definition of weights for evaluation
criteria in many areas.
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Pe3iome. [lyicTaHIIMOHHOTO OOydYeHHE CTaBa BCE IO -TIOMYJIAPHO Tpe3 TOCIETHUTE TOAWHU H
HeroBara e(QEeKTHBHOCT 3aBUCH OT HaASKIHOCTTA Ha CIOXXHUTE HHPOPMALUOHHH cHUCTeMHU. B
ycnoBusita Ha COVID-19 1 mkoHOoMHYecKaTa Kpu3a BCE MO-TOJSIM Opoil moTpeOuTenu TpsiOBa na
Ch3AamaT HOBM pPAOOTHM TOYKH, W3WUCKBAIM HEIJIAHOBM WHBECTHIIMOHHWA YCWIIWS. YUYWIHIIATA,
YHUBEPCUTETHTE U IOMAaKWHCTBATa C€ MHTEPECYBAT OT MPOAYKTH ¥ KOMIIOHEHTH, KOUTO Ca aJeKBaTHU
Ha crenudukara Ha 00pa3oBaHMETO W MOraT Aa ObAAT 3aKyNeHH, MOJABPKAHU U €KCIJIOATHPAaHU C
MHHHMAJTHA pa3xond. B To3m KOHTEKCT mpH m30opa Ha mepconanan kommoTpu (I1K) tpsoBa na ce
B3eMaT NPEIBUI pa3INdHU TEXHHYECKH TapaMeTpu W HWKOHOMHYecKH (axktopu. Bbopekm de
MHOTOKPUTEPUATHUAT aHanu3 3a B3emaHe Ha pemeHusta (MABP/MCDA) wu3non3Ba pazinyHH
MOJXOAW 3a MOANOMAaraHe Ha B3EMAalUTe PEIIeHHs, BCE OIle MMa MHOTO 00JacTH 3a BB3MOXKHH
rogoOpeHus. EquH OT TAX, pa3mIupsBaHETO Ha TpaguIluoHHHS moaxon ,,Exrporms-TOIICUC c
Metoga AHP ¢ men mo-cTpykTypupaHO, Mpo3padyHO M OOEKTHBHO OINpeNeNsHe Ha Terjiara 3a
KPUTEPHHUTE 3a OLICHKA B MHOTO OOJIACTH.

9. Petrov 1., Block criteria systematization with AHP and Entropy-MOORA approach for
MCDM in selecting desktop PCs, Proceedings of 10th International Scientific Conference
“TechSys 20217 — Engineering, Technologies and Systems (TechSys’21), AIP Conference
Proceedings, e-ISSN: 1551-7616, SIR(SCOPUS) 2020: 0.18,

URL: https://view.officeapps.live.com/op/view.aspx?src=http%3A%2F%2Ftechsys.tu-
plovdiv.bg%2Ffiles%2FProgram_Electrical%2520Engineering%2520and%2520Electronics.docx&w
dOrigin=BROWSELINK

Abstract. Since 2020 under conditions of COVID-19 and economic crisis distant learning became
key alternative forms of education in many countries and forced millions of users to install homebased
working points requiring additional and unplanned investment efforts. Institutions and families become
partners in highly intensive communication networks, whose reliability and performance are key factors
for efficient education and work processes. In this context, the selection of personal computers (PCs)
becomes an important task when various technical parameters and economic factors have to be taken
into account. Although Multi-Criteria Decision Analysis (MCDA) proposes different approaches for
supporting decision-makers (DM), there are still many areas for possible improvements — especially for
transparent and objective defining the weights of evaluation criteria.

Pe3tome. Ot 2020 r. B ycnoBusita Ha COVID-19 u nkoHOMHMYecKa Kpu3a IUCTAaHIIMOHHOTO
o0y4eHue ce IpeBbpHa B KIOYOBa alTepHATHBHA (opMa Ha oOyueHHE B MHOTO CTPaHU U MPHUHYIH
MWJIMOHU TIOTPEOUTENN Jla MHCTAIMpaT JOMAIlHN pabOTHU MecTa, W3UCKBAIIU JIOMIBIHUTEIHUA M
HEIUTAaHOBU MHBECTHLIMOHHHU yCHIIUSA. THCTUTYIIMY 1 TOMAaKMHCTBA C€ MPEBPBIIAT B MAPTHHOPH B CHITHO
WHTEH3UBHU KOMYHHUKALMOHHU MPEKH, YUSATO HAJISKJHOCT U IPOU3BOIUTETHOCT Ca KIFOUOBH (PaKTOpU
3a e()eKTUBHOCTTA HAa 00pa30BaTEIHNUTE U PAOOTHH NpoLiecu. B To31 KOHTEKCT H300pBT HA IEPCOHAIHI
kommioTpu (I1K) ce mpeBprwIa BB BakHA 3ajada, KOraTo TpsOBa Jla ce B3eMaT MPEABHU Pa3IuIHU
TEXHUYECKU MapamMeTpyd U MKOHOMUYECKH (akTopu. BBIpekn ye MHOTOKpUTEPHATIHOTO B3eMaHE Ha
pemenuara (MKBP) npeanara pasin4Hu moaxoau 3a MoJKpena Ha Juiara, B3emay pemenus (JIBP),
BCE OIle MMa MHOTO OO0JIaCTH 3a BB3MOXHH IMOJOOpEHHUs] — OCOOEHO 3a MPO3payHO U OOEKTHBHO
OTIpe/ieTITHEe Ha TEXKECTTa Ha KPUTEPUHTE 32 OLIEHKA.

10. Petrov, I., Modelling and visualizing information entropy in Python, International
Conference on Electronics, Engineering Physics and Earth Science (EEPES 2022) 21/06/2022
- 24/06/2022 Varna, Bulgaria, Journal of Physics: Conference Series, Vol. 2339, 012011, IOP
Publishing, 2022, pp. 1-13, DOI:10.1088/1742-6596/2339/1/012011, SJR(SCOPUS)2021:
0.21.
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Abstract. This paper examines the specifics of structural evolution in large systems and diverse
distribution of resource in the context of the traditional Information Entropy concepts. An original and
comprehensive methodology for modelling and visualizing the production of maximal and minimal
levels of entropy is developed in Python/Pycharm environment.

Pe3tome. Tasu cratus pasriexaa crenupuKara Ha CTpPyKTypHaTa €BOJIIOIHUS B TOJIEMH CUCTEMH U
Pa3HOOOPAa3HOTO pa3MpeeieHHe Ha PECypcuTe B KOHTEKCTAa HA TPAAMIMOHHUTE KOHIICIIIMU 3a
uHpopManmoHHata eHTpornus. OpHrMHadHA M IPUIOCTHA METOMOJOTUS 33 MOJCIUpaHe U
BU3yaJIM3UpaHe Ha MPOMU3BOJCTBOTO HA MAKCHMAITHM U MUHMMAITHH HMBA Ha CHTPOIHS € pa3paboTeHa
B Python/Pycharm cpena.

11. Petrov, I., Methodology advances in Information Theory: adjusting entropy, innovating
hierarchy, Proceedings of the 7th IEEE International Conference “Big Data, Knowledge and
Control Systems Engineering” (BAKCSE’2021), 28-29 October 2021, Sofia, Bulgaria,
(Editors: Rumen Andrev, Lyubka Doukovska, Svetozar llchev), IEEE Xplore, Electronic
ISBN:978-1-6654-1042-7, Print on Demand(PoD) ISBN:978-1-6654-1043-4, IEEE, DOI:
10.1109/BdKCSE53180.2021.9627287, 2021, pp. 1-23,

URL: https://ieeexplore.ieee.org/document/9627287

Abstract. Dynamics and volatility generate increasing volumes of data about evolution and
interactions in dynamic systems in all areas of nature, biology, and social life. In some situations,
existing research methods cannot provide effective treatment and assessment of multilevel information.
Scientific analysis needs improved theory concepts and innovative, but reliable methods and models to
produce justified forecasts, policies, and programs. Taking into account both the achievements and
limits of main existing approaches for system complexity, our research focuses on two main areas: a)
improving methodology for quantitative measurement and qualitative assessment of macro- and
microstates; b) developing universal, flexible and accessible concepts, and models for framing structural
space and classification of system configurations. Information theory update includes more structured
methodology with innovative concepts and instruments about competitive and cooperative interactions
which allow not only to enhance understanding of entropy and diversity but also to enlarge the improve
the research of system complexity from point of view of order and concentration of resources.

Pe3tome. [lunamukarta 1 MpOMEHJIMBOCTTA TEHEPUPAT HApacTBAIM 00eMHU JaHHH 32 €BOJIIOIMSITA U
B3aI/IMOI[eI‘;ICTBH$ITa B JHMHAMHWYHH CHUCTCMH BBHB BCHYKHU objlacth Ha Inmpupoaara, ounosiorusATa u
COITUAITHUSI )KUBOT. B HAKOM CHTYaITK CHIIIECTBYBAIIUTE METOIN HA U3CIICABAHE HE MOTAT J]a OCUTYPSIT
e(eKTHBHO JICUCHHE M OIICHKA HA MHOTOCTENCHHA WH(popMaius. HaydHuAT aHaM3 ce Hyxjaae oT
HO}Z[O6peHI/I TCOPETUYHU KOHUCIIINU U MHOBATUBHH, HO HAACKIHNU MECTOAN 1 MOJICIIN 3a Cb3aBaHC Ha
00OCHOBaHM MPOTHO3M, MOJNUTUKA U mnporpamu. OTYUTAHKKW KaKTO MOCTHXKEHMATA, Taka M
OrpaHMYEHHUATAa HA OCHOBHHUTE CBHILECTBYBAIM IOAXOOM 32 CJIOKHOCT Ha CHCTEMara, HalleTo
nscnenBane ce (okycupa BBPXY JIBE€ OCHOBHH O0JIacTH: a) MOJOOpsSBaHE HAa METOJOJIOTHATA 3a
KOJTMIECTBEHO M3MEPBAaHE M KAUECTBEHA OICHKA Ha MAaKpO M MUKPO ChCTOSHUS; 0) pa3paboTBaHe HA
YHUBEPCAIHW, TI'bBKaBH M JOCTHIIHM KOHLENIMA M MOJENH 332 paMKUpaHe Ha CTPYKTYPHOTO
MPOCTPAHCTBO W Kiacu(UKAIMS HA CUCTEMHHTE KOH(PHUTypamuu. AKTyann3anusaTa Ha TEOpUsTa Ha
nH(pOopMaIuATa BKIIOYBA O-CTPYKTYPHPaHA METOOIOTHSA C MHOBATUBHU KOHIENIINHA U MHCTPYMEHTH
32 KOHKYPEHTHH M KOOIEPAaTUBHH B3aWMOCHCTBHS, KOUTO IO3BOJISIBAT HE CaMoO Ja ce MoAo0pu
pa3dupaHeTo Ha EHTPOIUSATA U Pa3HOOOPA3HETO, HO U JIa CE Pa3IIMPH MOA00PSIBAHETO Ha N3CIIECABAHETO
Ha CJIO)KHOCTTA HA CHCTEMaTa OT TJIelHa TOYKa Ha pejia U KOHICHTPAIUAITa Ha PECyPCH.

12. Petrov, I., Combined criteria weighting in MCDM: AHP in blocks with traditional
Entropy and novel Hierarchy in TOPSIS evaluation of Cloud Services, Proceedings of the 7th

IEEE International Conference “Big Data, Knowledge and Control Systems Engineering”
(BAKCSE’2021), 28-29 October 2021, Sofia, Bulgaria, (Editors: Rumen Andrev, Lyubka
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Doukovska, Svetozar llchev), IEEE Xplore, Electronic ISBN:978-1-6654-1042-7, Print on
Demand(PoD) ISBN:978-1-6654-1043-4, IEEE, DOI: 10.1109/BdKCSE53180.2021.9627221, 2021, pp. 1-9,
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Abstract. This paper presents a combined approach based on ”AHP (blocks) and objective criteria
weighting with Entropy and Hierarchy approach for improving the methodology of Multi-Criteria
Decision Making (MCDM) for Cloud Services (CS) selection. A structured and comprehensive
approach allows optimizing the combination of professional experts’ opinion and objectivity of entropy
criteria weighting. The new method and findings are tested on and recent and detailed dataset with
Quality of Service (QoS) criteria with a simulation for the needs of individual users and small education
organizations under conditions of COVID-19 pandemics.

Pe3ome. Crarusta mnpenctaBs KoOMOWHHMpaH monaxox, ©OasupaH ,,AHP-O10k u 0OeKkTHBHH
OTpeJieNiTHe Ha TerjiaTa Ha KPHUTEPUUTE 32 OICHKA C METOJWTE HAa CHTPOIHS W HepapXudeH 3a
momoOpsiBaHe Ha METOAOJIOTHATA 332 MHOTOKpHTEpHaTHO B3eMaHe Ha pemenns (MKBP/MCDM) 3a
n300p Ha ooaunu yeayr (OY). CTpyKTypHpaH U MOCJIeI0BaTEICH OX0 1 TI03BOJISIBA ONTHMU3HPAHE
Ha KOMOMHAIMATA OT MHEHHETO Ha €KCHEepPTHTE ¥ OOEKTHUBHOCTTA MPHU ONPEACISIHETO Ha TerjiaTa Ha
KPUTEPHUUTE 3a OICHKA C TMOMOIITA Ha METOJa Ha CHTpOmHs Ha WHQpopmanusTta. HoBusr meron u
KOHCTaTalMUTe Ca TECTBAHU BBPXY CKOPOLICH 1 OJApoOeH HAbOp OT JaHHU C KPUTEPHH 32 KAYECTBOTO
Ha ycayrute (KY/QoS) cbc cumynamus 3a HYKIAWTEC Ha HWHAMBUAYyAJIHU TOTPEOUTEIM U MAaJKU
o0pa3oBaTeIHH OpraHu3alyy B yciaoBuaTa Ha mangemus or COVID-19.

13. Petrov, I., Entropy and hierarchy of competition in the World semiconductor market
during COVID-19 pandemics, Proceedings of International Conference Automatics and
Informatics (ICAI 2021), 30 September-3 October 2021, Varna, Bulgaria, Technically
supported by: Technical University of Varna, IEEE by Bulgarian section and Federation of the
Scientific Engineering Unions, Varna, Bulgaria — ICAI12020, Xplore, Electronic ISBN:978-1-
6654-2661-9, Print on Demand(PoD) ISBN:978-1-6654-2662-6, IEEE Xplore, 2021, IEEE,
DOI: 10.1109/ICAI152893.2021.9639821, pp. 389-392,

URL: https://ieeexplore.ieee.org/document/9639821

Abstract. Microelectronics is a highly capital-intensive industry sector in which the competition is
based on constant innovations and large scale investments. The market of semiconductor components
is a typical example of a complex and dynamic system and the study of its structure is of particular
interest in theoretical and practical terms. This paper explores the evolution of the semiconductor market
since the early 1990s with a special focus on the most recent developments during the COVID-19
pandemics and the economic crisis of 2020-21. The dynamics of market concentration and the specifics
of competition interactions among the largest suppliers of semiconductor components were explored
with the traditional Information Theory concept for entropy and a novel concept for hierarchy. The
comparative analysis confirms that the novel hierarchy concept is a consistent method that provides
credible results in a format that can be used as complement for improving the existing methods.

Pe3tome. MuKpOENIEeKTpOHHKATa € CHIIHO KalWTaIOEMbK HWHAYCTPUAIEH OTPachl, B KOWTO
KOHKYPEHLIMSITA CE OCHOBaBa HA IIOCTOSIHHM HMHOBAaMM M MamadHu uHBecTHuuH. [lasapbpr Ha
MOJIyIPOBOJHUKOBY KOMIIOHEHTH € THUIHMYEH MpHMEp 3a CJIOKHA U JUHAMMYHA CUCTEMa M
M3CTIeIBAHETO Ha HEeWHaTa CTPYKTypa IMpeAcTaBisiBa 0COOEH WHTEPEC B TEOPETHUYEH M MPAKTUUYECKH
wiad. Ta3u craTus u3cie[Ba €BOJIOLMATA HA Ia3apa Ha IOJIYIPOBOAHUIM OT Hadajoro Ha 90-te
FOJMHM Ha MHUHQJINA BEK CBhC CIELHUAJIEH aKIEHT BbpPXy Hal-HOBUTE TEHACHIMHU IO BpPEME Ha
naggemuara COVID-19 u wuxoHommueckata kpuza or 2020-21. JlmHampkata Ha masapHaTa
KOHIIGHTpalMsi W crenudukKara Ha KOHKYPEHIHMATAa MEXJy Hal-roJeMUuTe JOCTaBYUIM Ha
MIOJIyIPOBOJHUKOBH KOMIIOHEHTH Ca HW3CJIEIBAHU C TPAaJUIMOHHATa KOHLENIM Ha TEOpUsATa Ha
nHpOpMaLUATa 3a CHTPONMATA M HOBAa KOHHENIMA 3a Hepapxusara. CpaBHUTENHUAT aHaIN3
MOTBBbPXK/IaBa, Y€ HOBaTa KOHLENIMA 3a Hepapxus € IOCIENOoBaTelIeH METOA, KOHTO ocurypssa
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AOCTOBEPHU PpE3YJTAaTH, KOUTO MOTraT [Ja C€ HU3NO0JI3Ba KaTO OJOMNBJIHCHUE 3a n0n06p5{BaHe Ha
ChbIICCTBYBAILIUTC METOU.

I'7. Hayuynu ny0aukanmuv B M3JaHUSA, KOUTO ca pedepupaHd U HHIAEKCHPAHU B
CBETOBHOM3BECTHHU 0a3M JaHHU ¢ Hay4YHAa nHGopMa U

1.Petrov, 1., MCDM selection of laptops in TOPSIS: criteria weighting with combined AHP
and Entropy, Proceeding of the International Conference On Interdisciplinary Research in
Technology & Management (IRTM 2022), Editors: Prof. Satyajit Chakrabarti Dr. Omkar Rai
Prof. Sanghamitra Poddar Prof. Anupam Bhattacharya Prof. Malay Gangopadhyay Prof. Srijita
Chakraborty, 24-24 February, Kolkata, India, ISBN: 978-1-6654-7886-1 IEEE, 2022, pp. 356-
361,

URL: https://irtm.smartsociety.org/wp-content/uploads/2022/03/IRTM-2022-V2.pdf

Abstract. This paper presents a combined approach based on the Analytical Hierarchy
Process (AHP) with criteria structured in blocks and objective weighting of criteria with
Entropy for improving the methodology of Multi-Criteria Decision Making (MCDM) for
selecting laptop computers. A structured approach allows optimizing the combination of
professional experts' opinions and objectivity of data-driven entropy methods. The hybrid
method is applied on a real dataset of 11 evaluation criteria and 12 alternatives from 4 major
manufacturers of personal computers (PC) with a simulation reflecting the needs of individual
users and small education organizations under conditions of COVID-19.

Pesrome. Tasu cratus mnpeiacraBs KOMOMHUpaH MNOAXOJ, OasupaH Ha mporeca Ha
aHAJIMTUYHA HepapXusl ¢ KpUTEPUH, CTPYKTYpUpaHHU B OJOKOBE U OOEKTHBHO IpETErJIsTHE Ha
kputepunte ¢ Entropy 3a mo1o0psiBaHe Ha METOJ0JIOTUATAa HA MHOTOKPUTEPHUAITHO B3EMaHE Ha
pemieHust 3a U300p Ha MPEHOCUMM KOMMIOTpH. CTPYKTYpHpaHMAT HOAXOJA TO3BOJISIBA
ONITUMH3UpPaHE HAa KOMOWHAIHSTA OT MHEHHS Ha IPO(ECHOHATTHH €KCIIEPTH M 00EKTUBHOCT Ha
SHTPOIMIHHUTE METO/HU, YNPAaBISIBAHU OT JAaHHU. XHOPUIHHUAT METOJA Ce Ipujara BbpXY
peasieH Habop oT AaHHM OT 11 kputepus 3a oueHka u 12 anrepHaTuBH OT 4 rojeMu
IIPOU3BOIUTEINN Ha IEPCOHAIIHU KOMITIOTPH ChC CUMYJIALUs, OTpa3siBalla HyK/IUTe Ha OTACITHH
noTpeOUTENN 1 MaJIKK 00pa30BaTeNHU opranu3anuu B yciousata Ha COVID-19.

2. Petrov, 1., Multi-criteria selection of industrial robots: modelling users’ preferences in
combined AHP-Entropy-TOPSIS, Proceedings the 5th of Conference ICCI -2022, 9-10 March,
2022, Cairo, Egypt, IEEE Xplore, April 2022, Electronic ISBN:978-1-6654-9973-6, Print on
Demand(PoD) ISBN:978-1-6654-9974-3, DOI: 10.1109/1CCI154321.2022.9756084, IEEE, pp.
126-131,

URL.: https://ieeexplore.ieee.org/document/9756084

Abstract. In this paper we explore the application of a hybrid approach for selecting
industrial robots including the subjective Analytical Hierarchy Process (AHP) and the objective
entropy approach. The comparative analysis of the traditional entropy method and the hybrid
method based on an existing representative dataset reveals new possibilities to model the user's
preference and to improve the quality of the decision process.
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Pe3tome. B Ta3zu craTus ce M3clie[[Ba MPHIOKEHUETO HAa XHOPHUACH MOAX0] 3a U300p Ha
WHIYCTpUAIHU POOOTH, BKIIIOUBAI CYOSKTHUBHUS Ipoliec Ha aHanuTHuHa epapxus (AHP) u
moaxoJia Ha oOeKkTuBHATA eHTponus. CpaBHUTETHHUAT aHATU3 HA TPATUIIMOHHUS SHTPOMUCH
METOJl M XUOpUAHUS MeTon, 0a3upaH Ha CHIIECTBYBAI MPEACTABUTEICH HAO0Op OT JIaHHW,
pa3KprBa HOBU BBH3MOKHOCTH 332 MOJEIHMpPaHE Ha MPEANOYUTAHUATA Ha MOTpeOUTENs U 3a
mooOpsiBaHe Ha Ka4eCTBOTO Ha Ipoleca Ha B3eMaHe Ha PeleHusl.

3. Petrov 1., Combined Multi-criteria Selection of Laptops for Distant Education: Criteria
Weighting with AHP and Entropy/Hierarchy in TOPSIS. 2022 V1 International Conference on
Information Technologies in Engineering Education (Inforino), Indexed in Scopus / IEEE
xplore, 2022, DOI:10.1109/Inforino53888.2022.9782959, 1-6

URL.: https://ieeexplore.ieee.org/document/9782959

Abstract. This paper presents a combined approach based on the Analytical Hierarchy
Process (AHP) and the objective weighting of criteria with Multi-Criteria Decision Making
(MCDM) for selecting laptop computers. The grouping of evaluation criteria allows
decomposing the subjective professional opinions of experts. Effective data-driven methods
based on novel hierarchy concepts are introduced as a supplement to the traditional entropy.
The case study is based on a real and recent dataset for 11 criteria and 12 alternatives from 4
major manufacturers of personal computers (PC) with a simulation of mass users' preferences.

Pesrome. Ta3u crarus mnpeacraBd KOMOMHMpaH NOJAXOJ, Oa3upaH Ha Ipoleca Ha
aHAJIMTUYHA Hepapxust U OOEKTUBHOTO NPETErNIIHE Ha KPUTEPUUTE C MHOTOKPUTEPHAITHO
B3€MaHE Ha pelleHus 3a n300p Ha NPEHOCUMH KOMMIOTpU. ['pynupaHeTo Ha KpUTEpUUTE 3a
OLIEHKAa TI03BOJIsIBA JIEKOMIIO3MpAaHE Ha CYOEKTHBHUTE MNpO(EeCHOHATHH MHEHMsS Ha
excriepture. EdexTuBHUTE MeTonu, OazupaHM Ha JJaHHU, Oa3MpaHU HAa HOBHU HepapXUYHU
KOHLEMNIMHN, CE BBBEXKIAT KAaTo JONBIHEHHE KbM TpaJuLMOHHATa eHTponus. KasycwT ce
OCHOBaBa Ha peajieH U cKopolleH Habop oT aAaHHU 3a 11 kpurtepus u 12 antepHaTuBu ot 4
rOJIEMH IIPOM3BOJAUTENN HA NEPCOHAIHU KOMIIIOTPU ChC CUMYJIAlMs Ha MPEANIOYUTAHUATA HA
MacCOBHUTE MOTPEOUTENH.

4. Petrov |. , MCDM for renewable energy projects: criteria weighting with traditional
entropy and novel hierarchy in combination with conventional and structured in blocks AHP
approaches, Proceedings of the 9th Iranian Conference on Renewable Energy & Distributed
Generation (ICREDG 2022), 23-24 February 2022, Mashhad, Iran, IEEE Xplore, Electronic
ISSN: 2325-9280

Print on Demand(PoD) ISSN: 2325-9272, Electronic ISBN:978-1-6654-0565-2, 2022, pp.
1-8, DOI: 10.1109/ICREDG54199.2022.9804553, (Indexed in SCOPUS)

URL.: https://ieeexplore.ieee.org/document/9804553

Abstract. Word economies face 2 interlinked and challenging environmental issues -
climate control and dependence on traditional hydrocarbon energy sources The development
of Renewable Energy (RE) technologies has to ensure the balance of several conflicting
objectives with different factors. This paper examines the integration of traditional and novel
methods for a subjective and objective definition of the weights of criteria for assessing RE
investment projects and their modelling according to the different preferences of users and
Decision Makers (DMs).
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Pe3ome. VKOHOMUKHTE Ha CBETa Ca U3MNPaBEHHW TMpea 2 B3aUMOCBBP3aHH U
MPEeIM3BUKATEIIHU EKOJOTUYHH TIpoOjieMa - KOHTPOJ Ha KJIMMara M 3aBUCUMOCT OT
TPAaIUIIMOHHA BBIJICBOJOPOIHN C€HEPrUHHU HM3TOYHHIM. Pa3BUTHETO Ha TEXHOJOTHUUTE 3a
Bb300OHOBsiema eHeprusi (BE) TpsO6Ba na ocurypu OanmaHca Ha HSKOJKO MPOTHBOPEYAIN CH
1enu ¢ pa3nudnu akropu. Ta3u cTaTus pasriekia HHTETPUPAHETO HA TPATUIIMOHHA U HOBU
METOJIU 32 CYOEKTHBHO M OOEKTHBHO ONpEENIsIHE Ha TEXKECTTa Ha KPUTEPUHUTE 3a OLIEHKA Ha
WHBECTUIIMOHHU MTPOeKTH 32 BE 1 TAXHOTO Mojenupane cropes pa3iIuaHNATE TIPS IITOYUTAHHS
Ha IMOTpeOHTENNTE | JIuiaTa, B3eMainu pemenus (JIBP).

I'8. Hayuynu ny6amkanuu B HepedepupaHyu cMCaHUs ¢ HAYYHO pelleH3HMpaHe UJIH B
pelaKTHPAHU KOJIEKTUBHM TOMOBe

1. Petrov, I., Improving the methodology of market structures analysis with innovative
concepts for phase-structure states and set concentration index. Journal Economic Alternative,
1, University for National and World Economy, 2016, ISSN:1312-7462, 5-15

Absract. The article focuses on the methodological aspects of a recent comprehensive economic
study in the area of market structures and competition in the global energy sector. An exhaustive
overview of existing competition theories provides the solid grounds for the application of a target-
oriented approach based on innovative notions, indictors and models for "structural information” and
"system hierarchy" in the most difficult areas — the assessment of individual players and leaders,
synergy effects, classification of market structures and competition interactions. Simple and logical
mathematical instruments support theoretical system thinking and applied research modeling.

Pestome. Cratusita ce (oKycupa BBPXY METOAOJIOTHYECKH ACHEKTH Ha CKOPOLIHO LSUIOCTHO
WKOHOMHMYECKO H3CJe/[BaHE B 00JacTTa Ha MAa3apHUTE CTPYKTYPH U KOHKYPEHLHMSATa Ha CBETOBHUS
€HeprueH CeKTop. M3uepmaTenHMAT Tperyiesi Ha ChIIECTBYBAIMTE TEOPHM 3a KOHKYPEHIUSATA
MPENOCTAaBsI COMAHA OCHOBA 3a IPUJIAraHeTO Ha LIEJIEBO OPUEHTHPAH MOAX0/, 0a3upaH HA HHOBATUBHU
MOHSTHSA, TOKa3aTeI W MOJAENH 3a ,.CTPYKTYpHa WHpopMaIus W ,,CHCTeMHa Hepapxus™ B Haii-
TPYAHUTE 00JIACTH — OIICHKATa Ha OTJIEJIHUTE UTPAUuH ¥ JIUACPH, CHHEPTUIHU ePeKTH, KiIacuprKaius
Ha Ta3apHU CTPYKTYPH W KOHKYpEHTHHM B3aumMopeicTBusa. lIpocture M JIOTHYHH MaTeMaTHYECKH
WHCTPYMEHTH TOAIBPKAT TEOPETUYHOTO CHCTEMHO MHCIEHE M MOJIEIMPAHETO HA IPHIIOKHUTE
U3CleBaHuUs.

2. Petrov 1. 1., Milovidov K.N. Phase-logistic model for measuring and assessing
concentration and categorization of market structures (using the example of world energy
markets). Journal “Oil, Gas and Business” No. 2, 2014, p. 42-49, ISSN: 2218-4929

Abstract. Questions of the market competition and monopoly take the central place in the main
economic theories. In article npeacaTsiena the complex concept of measurement and an assessment of
concentration of the markets and a categorization of the market structures, based on phase and spatial
understanding of development of variety of market systems and on system of the logistic functions
adapted for a spatial and structural format of data.

Pe3tome. Brrpocute Ha mazapHaTa KOHKYPEHIIMS W MOHOIIONIA 3a€MaTr IIEHTPaJHO MSCTO B
OCHOBHHTE MKOHOMHYECKH TEOpHUH. B cTartnsara € m3jioKeHa KOHIETITUS 32 U3MEpPBaHEe W OIEHKAa Ha
KOHIIEHTpAIMATa Ha Ta3apuTe W KaTeropu3allds Ha Ia3apHUTE CTPYKTYpH, OasmpaHa Ha (a3oBo-
MIPOCTPAHCTBEHO pa30MpaHe 3a Pa3BUTHETO W Pa3zHOOOpa3nWeTo 3a Ma3apHU CHUCTEMH 4Ype3 MOIXOJ
OCHOBAaH Ha JIOTUCTHYHH (YHKIHH, KOUTO ca aJalTHPaHH 3a U3CIIC/IBAHE HA JIJAHHU 32 pas3mpe/ieieHue
Ha pecypcuTe Ha eIEMEHTUTE Ha CUCTeMaTa. JaHHUTE.
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3. IerpoB U. U., FOxHBII ra30BbI KOPUIOP — DBOJIONUS CTPATETHH W KOHKYPCHITUS
MIPOEKTOB B YCJIOBHSX Kpu3uca u peueccun (dacte 1), x-n. BAK P® , TpyOonpoBoaHbIit
tpancmopt*, Ne4(32), 2012 r., ctp. 44-53, ISSN: 1816-451x, U3narensctBo OAO BHUUCT,
Mocxksa

Pezrome: B cmamwve paccmampusaemcs 36010UUsA KOHYENyull U KOHKYPEHYUs NPOEKmMos 8
FOoicnom  2azoeom  xopuoope. Ha ocnoge modenu uacmuunoco pasuosecus pwvinka eaza EC
(Egponeiickoeo c0i03a), CPAGHUMENbHO20 AHANU3A CMPAmezuti, KPYNHuIX 2a30NPO60008, Meopuu
KOHKYPEHYUu U uep PpAcCMOMpPEeHbl UX aKmyaibHoe cOCmoAHue u 0Oydyujee Mecmo 68 2a308biX
nocmagkax. C nosuyuu He3a8UCUMO20 IKCNEPMA NOCMPOEHbL SUNOMe3bl O B03MONCHOM GIUAHUU
OmOoenbHbIX NPOEKMOo8 Ha pbiHok 2aza EC.

Abstract: The article discusses the evolution of concepts and competition of projects in the
Southern Gas Corridor. Based on the partial equilibrium model of the EU gas market (European Union),
comparative analysis of strategies, large gas pipelines, competition theory and games their current state
and future place are considered in gas supplies. The possible influence of major gas projects on the EU
gas market are explored on the basis multicriteria analysis.

Pestome: Cratusita pasriexia €BONIOLUATa Ha KOHLENIMUTE W KOHKYPEHLMATA Ha IPOEKTH B
IO>xHus ra3os kopuaop. Bp3 ocHOBa Ha MoJlena Ha YaCTUYHO paBHOBECHE Ha razopus maszap Ha EC
(EBpomeiickust cbl03), CpaBHUTENIEH aHalM3 Ha CTpaTeTWd, TOJIEMH Ta30MpoOBOAM, TEOpHs Ha
KOHKYPEHLIUSITa U TEOPHUSI Ha UTPUTE CE PA3MIekK]a TAXHOTO TEKYIIO ChCTOSIHME M OBIEIIO MSCTO B
nocTaBkuTe Ha ra3. C MoMoIITTa Ha MHOTOKPUTEpUAICH aHAJIN3 CE M3CIIelBa Bb3MOXKHOTO BIMSHUE Ha
roJieMH ra30BH MPOEKTH BbPXY ra3oBus nasap Ha EC.

4. llerpos U. U., FOxHBII ra30BbIii KOPUAOP — SBONIOIMS CTPATETHUl U KOHKYPEHIIUS
MIPOEKTOB B YCIIOBUSX KpH3uca M peneccuu (yactb 2), x-1. BAK P® , TpybonpoBoaHbIit
tpancmopt™, Ne4(33), 2012 r., ctp. 48-55, ISSN: 1816-451x, U3narensctBo OAO BHUNUCT,
Mocxksa

Pe3zrome: [lpeocmasnen cpasnumenvuviti anaiu3 npoekmog 6 FdcHom eazoeom Kopudope,
cucmemMamu3uposansbl NPUdUHLL cpvléa Mmezanpoekma «Habyxko», paccmompenvi nepcnexmugvl
pazeumust nocmasox uz cmpan bnuoicneco Bocmoka, Kacnus u Cpeoneii A3uu. Konkypenyus npoexmos
NPOAHATUUPOBAHA KAK OmMpadicenue 00pvbObl cmpamezuti ux CHOHCOPO8, KOMOpAs 8 KOHmeKCcme
peyeccuu, IKOHOMUUECKO20 U 0071208020 Kpusuca Esponvi mpusena x ocpanudenuro macumabos
UHpPACMPYKMYPHLIX — NPOEKMO8,  00OCMPEHUI0  KOHKYPeHYuu, HOUCKY  KOMHAPOMUCCO8 U
83aUMO0eticmEusl.

Abstract: A comparative analysis of projects in the Southern Gas Corridor is presented, the reasons
for the failure of the Nabucco megaproject are systematized, and prospects for the development of
supplies from the countries of the Middle East, the regions of Caspian Sea and Central Asia are
considered. Project competition is analyzed as a reflection of the struggle of the strategies of their
sponsors, which, in the context of the recession, economic and debt crisis in Europe, led to the limitation
of the scale of infrastructure projects, increased competition, the search for compromises and
interaction.

Pe3tome: IlpencraBeH € cpaBHHUTEIEH aHAIM3 Ha TpoekTuTe B HOXKHHMS Ta30B KOPHUIOP,
CUCTEMAaTH3WPaHH ca IPUIMHUTE 3a MpoBajia Ha MeranpoekTa HaOyko u ca pasriiejaHu IepCIeKTUBUTE
3a pa3BUTHE Ha JIOCTABKUTE OT CTpaHUTe OoT bim3kus n3tok, pernona Ha Kacrimiicko mope u LlenTpanna
Asms. . KoHKypeHIHsATa Ha IPOEKTH Ce aHAIM3Upa KaTo OTpakeHHWe Ha OopOara Ha CTpaTeTHUTE Ha
TEXHHUTE CIIOHCOPH, KOSITO B KOHTEKCTa Ha perecus|Ta, KOHOMUYecKaTa U JbJroBaTa Kpusa B EBpona
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JOBeNle 10 OTpaHMYaBaHe Ha Mamaba Ha WHPPACTPYKTypHUTE MPOEKTH, 3acHieHa KOHKYpPEHIHS,
THPCEHE Ha KOMIIPOMUCH U B3aUMOJICHCTBHE.

5. Petrov I. 1., Natural gas on the shelf of the Black Sea - illusion or reality for EU, “Oil &
Gas Eurasia Journal“, No. 7, 2012, pp. 28-34 (published in Russian and English), ISSN: 1812-
2086, Eurasia Pres Inc. (USA)

Abstract. Since the 1960s, developed countries have actively financed research into offshore oil
and gas extraction technologies. This has created a gap of more than 10 years between the exploration
and drilling science and the real development of production technologies in this area. However, the
availability of onshore reserves delayed extensive interest in developing the offshore until the 1990s.
The article dicusses the possibilities and challenges for the investment projects for off-shore natural gas
exploration projects in the Black Sea region.

Pe3tome. Ot 60-Te 20-TH BEeK pa3BUTHTE CTPaHH aKTUBHO (DMHAHCUPAT U3CJIEBAHUS B 00JIaCTTa HA
TEXHOJIOTMHTE 3a JOOMB HAa He(T M ra3 B Mopero. B pe3ynrar Ha ToBa Hay4dHWTE H3CIICABAaHUS 3a
MPOYyYBaHE U COHAMPAHE MOIYy4rXa MPEIHIHA OT 0K0JI0 10 ToAMHY B CpaBHEHHUE C PEATHHOTO Pa3BUTHE
Ha MPOU3BOJICTBCHUTE TEXHOJIOTHH B Ta3u o0yacT. Hanmuuuero Ha pe3epBu Ha cymiaTa obaue 3abaBu
LIMPOKHUS UHTEPEC KbM pa3paboTBaHeTO Ha O(IIOPHU HaxoauiIa A0 90-Te roguHN Ha MUHAINA BeK. B
CTaTHUsITA CE PA3rIISKIAT Bb3MOXKHOCTUTE U IIPEIN3BUKATENICTBATA [IPE] MHBECTULIMOHHUTE IPOCKTH 3a
o(mopHM POEKTH 3a MPOYUBAaHE HA MPUPOJIEH ra3 B UepHOMOPCKHUS PErHOH.

6. Petrov I. 1., New standard of measuring diversification and security of energy markets
(part 1), “Oil & Gas Eurasia Journal“, No. 4, 2013, pp. 32-35 (published in Russian and
English), ISSN: 1812-2086, Eurasia Pres Inc. (USA)

Abstract: Diversification of sources and routes of energy supplies is a key point in European
Union's energy policy. EU Regulations, Directives and Energy Packages define as three top priorities —
competitive markets and affordable energy security of supplies and sustainable development. Similar
approach is found in energy strategy documents of several countries (USA, China, Japan, Russia, etc.).
However, even most suffisticated “political concepts” may noot be with equal value for different
players. In reality, there are significant contradictions and conflicts of interests: between monopolists'
and oligopolists' interests and affordable price levels, between energy mix optimization and natural
monopolies, between security of supplies and infrastructure costs, between energy efficiency and
energy supplyers, between subsidizing Renewable Energy Sources (RES) with unreasonably generous
"feed-in" tariffs and market liberalization to the detriment of consumers. In this environment, market
diversification is a key factor for liberalization, and reliable methods are required to measure and
analyse evolution and security of energy markets.

Pe3rome: JluBepcudukanusara Ha M3TOYHHUIIUTE U MBTHINATA 32 SHEPTUIHM JIOCTABKH € KIIFOYOB
MOMEHT B €EHEPTUiTHATa MOJUTHKA Ha EBponeiickusi cbto3. PerinamenTuTe, IMpEKTUBUTE U EHEPrUMHUTE
makeTd Ha EC ompenmensT kKaro TpW OCHOBHU TPHOPUTETAa — KOHKYPEHTHH IMa3apd M JOCTHITHA
EHEepruifHa CUTYPHOCT Ha JOCTaBKHTE W YCTOW4YMBO pa3ButTHe. [lomoOeH momxoj ce cpema B
JTOKYMEHTHTE 3a eHepruiiHu crpareruu Ha peamna crpanu (CALL, Kuraii, Sinonnsa, Pycus u ap.).
,»,| [JOJIATHYECKH KOHIICTIIINK * HE Ca C €THAKBU MIPHUOPUTETH 32 PA3TUIHUTE UTrpadn. B meicTBUTETHOCT
CHINECTBYBAT 3HAYUTEIIHU MPOTUBOpPEYHS M KOH(UIMKTH Ha HWHTEPECH: MEXIy HHTEPECHTE Ha
MOHOTIOJUCTUTE U OJIUTOMOJUCTUTE U AOCTBIIHUTE IICHOBUM HUBA, MEXAY ONTUMHU3UPAHETO Ha
SHEPTUMHUS MUKC W €CTECTBEHHUTE MOHOIOIM, MEXIY CHTYPHOCTTa Ha JOCTaBKUTE |
MH(GPACTPYKTYPHUTE Pa3XoIH, MKy eHepruiiHaTa ePeKTUBHOCT U JOCTABYHMIINTE HA CHEPTHUS, MEXKITY
cyOcuiupaHeTro Ha Bb300HOBsiemMH eHepruitHn w3tounuin (BEW) ¢ HeompaBmano tmenpu
Lpedepernuaniu’ Tapudu 1 muOepaau3alys Ha masapa BbB Bpea Ha moTpeourtenure. B Tasu cpena
nuBepcuUKaIMATa Ha mMa3apa ¢ KIodoB (akTop 3a JmbOepanmu3aiusiTa 1 ca HeOOXOAMMH HaIeKTHU
METOAM 32 U3MEPBAHE U aHAIIU3 HA PA3BUTHETO U CUTYPHOCTTA HA CHEPTUITHUTE Ma3apH.
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7. Petrov 1. 1., New standard of measuring diversification and security of energy markets
(part 2), “Oil & Gas Eurasia“, No. 5, 2013, pp. 34-38 (published in Russian and English), ISSN:
1812-2086, Eurasia Pres Inc. (USA)

Abstract. In the first part of this study we presentated the concept of a new Balanced Diversification
Index (BDI) in a comparative analysis with traditional Shannon-Wiener Index (SWI) and Hirshman-
Herfindahl Index (HHI). SWI and HHI are called usually “diversification indices”. Actually, all SWI
measures directly the level of diversification, while HHI and BDI measure concentration as it increases
with the decreasing of the number of players and the increasing of their market shares (relative weights
of events). Accordingly, it would be better to call further our index Balanced Concentration Index
(BCI), as an increase of its value from “zero” to “one” reflects directly an increase of concentration
(indirectly decrease of diversification). A major advantage of BCI is its scale — to brought to a
percentage level it is simply multiplied by 100 and not by 10,000 as for SWI and HHI.

The concept of BCI is applied for analyzing the curernt status of concentration of national energy
balanlces. The publicly available official data for 2011 confirmed that the traditional hydro-carbon
energy sources such as oil, coal and gas will continue to play an important role in the economies and
the energy mix of the world and the major industrial countries despite the ambitions for their quick
substitution with reneable energies.

Pe3rome: B mppBara yact Ha ToBa mpoyuBaHe Oe IpeAcTaBeHa KOHLEMUUATA 32 HOB OajJaHCUpaH
nHaekc Ha nuBepcudukanus (BDI) B cpaBHUTENCH aHanu3 ¢ TpaguuMoHHus nHaekc Ha LllanbpH-Bunep
(SWI) u unnekca na Xuprmman-Xephungan (HHI). SWI u HHI oOukHOBEHO ce HapuuaT ,,MHJICKCH Ha
muBepcrndukanus“. BesmuocT, SWI n3MepBa qupekTHo HUBOTO Ha AuBepcudukanus, gokaro HHI u
BDI n3mepBaT KOHIIEHTpALMATA, KOSITO CE YBEINYaBa C HaMalsiBaHe Ha Oposl HAa yYaCTHULIUTE B Ma3apa
W yBeJIMYaBaHE Ha TEXHHTE Ma3apHU JsUI0BE (OTHOCHTENIHH Teriia Ha chOUTHATA). B To31u cMuCchI On
OMJI0 KOPEKTHO Ja HapuyaMme HOBHST MHJEKC IMO-HaTaThK banaHcupaH MHHIEKC Ha KOHIIGHTPAIHS
(BCI), Tpii kaTo yBEenMYaBaHETO Ha CTOMHOCTTa My OT ,HyJaa“ 10 ,,eAHO* OTpa3siBa AUPEKTHO
MOBHUINIABAaHE Ha KOHIEHTpaIusITa (KOCBEHO HaMmajsiBaHe Ha jauBepcudukanusata). OCHOBHO
npenumctBo Ha BCI e HerousaT mamiab — 3a Jja ce JIoBeJe J0 YCJIOBHO ,,IPOIICHTHO HUBO®, TOH ce
ymHoxkaBa 1o 100, a me mo 10 000, xakro nmpu SWI n HHI.

Konuenmusra 3a BCI e npuioxeHa 3a aHajau3 Ha TEKyLIOTO ChCTOSHHE HAa KOHLEHTpaLUsATa Ha
HAI[MOHAJIHUTE CHepruiiHu OanaHcu. I[lyOomnmyHo mocthiHUTEe OoduiManHu gaHHu 3a 2011 1.
MOTBBPAMXA, Y€ TPAAULIUOHHUTE BBIIIEBOIOPOIHI CHEPTUIHN M3TOYHHUIY KAaTO MIETPOJI, BBIVIMILA U I'a3
1€ NPOABDKAT Aa MrpasT BakHAa POJIi B MKOHOMUKUTE M CHEPrUilHMS MUKC Ha CBETAa M TOJIEMHTE
WH/IyCTPHUAIHU CTPAaHH, BBIIPEKH aMOUIIMUTE 3a TIXHOTO OBP30 3aMecTBaHe C Bhb30OHOBSIEMa EHEPTHS.

8. Ilerpos, U. U., Mepapxus Ha cTpykTypaTa Ha eHepruiinuTe 6anancu. COOPHUK HAyJHHU
nyonukanuu ot XXVIII Mexnynaponen cumnosuyMm "YmpaBieHHE Ha €HEpPruiHU
UHAYCTpHATHU U eKkosoruuHu cuctemu", 12-13 nHoemBpu 2020 r., Codusa, Csro3 1o
aBTOMaTHKa 1 nHPopmaruka "Jlxon Atanaco", 2020, ISSN:1313-2237, ctp. 23-26

Abstract: The dynamics of development and distribution of resources are key questions for
characterizing the complexity of systems a a large number of areas. Traditionally, the natural sciences
(physics, chemistry, computes science, telecommunication, and others) have used Shannon’s
Information Theory and the concept of entropy to assess diversity, uncertainty, and chaos. Social
sciences (economics, completion law, etc.) prefere to consider these issues from the opposite point of
view — the concentration of resources, reflecting the dominance aan hierarchy in competition
interactions. Energy systems are a typical example of complex and dynamic systems and their study is
of particular interest in theoretical and practical terms. For becoming the main driving for of technology
innovation, the rennewble energy sources are expected to play an important role in the evolutionand
dynamics of energy balances at the international, national, and local levels. The article presents the
possibilities of an original method for assessing and analyzing the information about the hierarchy and
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concentation for distribution of resources. Its advatages are examined in comparison with the traditional
approaches of Shannon’s entropy and Herfindahl concentration for improving the analysis of energy
balances nd the role of renewable energy technologies.

Pe3iome: JlnHamukaTa Ha pa3BUTHE W Pa3IpelleIeHHETO HA PECYPCUTE ca KIFOUOBH BBHIIPOCH 32
XapaKTepu3upaHe Ha CI0KHOCTTA HA CUCTEMUTE B TOJIsIM Opoii o0nactu. TpaaAuIIMOHHO €CTECTBECHUTE
Hayku (Qu3uKa, XWMHUSA, KOMIIOTbpHA HAayKa, TEIEKOMYHUKAllMd W JApPYyrd) ca W3NOI3BajH
nH(popMarmonHata Teopus Ha lllaHpH ¥ KOHIIETIIIMATA 32 SHTPONHATA 33 OIEHKAa Ha pa3HOOOpa3HeTo,
HECUTYpHOCTTa U xaoca. ColnamHuTe HayKu (MKOHOMHKA, 3aKOH 3a 3aBBPIIBAHE U JIP.) MPESANOYNTAT
Jla pas3riiexaaT Te3d BBIPOCH OT MPOTHBOIOJIOKHATA TIEJHA TOYKA — KOHIEHTPALMITA HA PECypCH,
OTpa3siBalla JOMUHUPAHETO U HepapXusaTa B KOHKYPEHTHUTE B3auMoaeiicTBus. EHepruiinuTe cucteMu
ca TUIUYCH MpUMED 3a CIO0KHU M JMHAMUYHHU CUCTEMH M TAXHOTO U3ydaBaHE MPEJICTaBIsIBa OCOOCH
HWHTEPEC B TEOPETUYHO U MPAKTUUECKO OTHOIICHHE. 3a Ja Ce MPEeBbpPHAT B OCHOBHA JBUXKEIA CHJIA 3a
TEXHOJIOTHYHU MHOBAIUH, BH30OHOBSIEMHUTE SHEPTUIHA M3TOYHHIINA CE€ OYaKBa Ja UTPAST BaKHA POJIS
B Pa3BUTHETO W JUHAMHKATAa Ha €HEPTrHMHHUTE OaNaHCH Ha MEXIYHAapOIHO, HAITMOHAIHO W MECTHO
HUBO. B cratusTa ca mpencTaBeHH BB3MOXHOCTUTE HA OPUTHMHAIICH METOJ 3a OICHKAa M aHalu3 Ha
nHpopMaIuATa 3a HepapxusaTa W KOHIEHTpaIUsaTa 3a paslpelaeicHue Ha pecypcute. Herorute
MpeIMMCTBA Ca pas3riieflaHd B CPaBHEHHE C TPAAWIIMOHHHUTE MOAXOMW Ha eHTponusaTa Ha lllaHbpH U
KOHIIEHTpaIsaTa Ha XepuHaa 3a mogoOpsBaHe Ha aHaJKM3a Ha CHEPrUHHUTE OaJaHCH U POJIsATa Ha
TEXHOJIOTMUTE 3a BL306HOB5{CM3 CHEprus.

9. Petrov, I. On entropy and concentration analysis of industrial and market systems.
International Conference Big Data, Knowledge and Control Systems Engineering
(BAKCSE'2016), Sofia, Bulgaria, 1-2 December 2016, IEEE Xplore, 2016, ISSN:2367-6450,
pp. 11-23

Abstract: In this paper, after brief recapitulation classical “information entropy” and other
existing tools for measuring diversity, we presents improved methods for studying concentration and
hierarchy in complex systems. With the original concepts for “Phased-Structure States” and “Set
Concentration Index” we integrate several new indicators in a logical and reliable system for
guantitative and qualitative assessment of industrial and market structures. The practical application of
such innovative approach for the analysis of the controversial development of the the world energy
provides convincing results, which prove, that such flexible methodology is suitable tool for large scope
of tasks of structural and risk analysis in different sectors (industrial, financial, transport, informatics,
etc.) and other areas (sociology, biology, health care, ecology, etc.).

Pesrome: B Tasu crarus, cuen KparbK IpEryiel OCHOBHMTE IIPEHLMIIM Ha KJAacudecKaTa
»~AH(QOpMAaIlMOHHA EHTPONUA“ © JPYyrd ChHIIECTBYBALlM HMHCTPYMEHTH 3a H3MEpBaHe Ha
pa3HooOpa3ueTo, HHE NpeAcTaBsIME IMOJOOPEHHM METOAM 3a H3CJeJBaHEe Ha KOHLEHTpauusiTa H
Hepapxuira B CIOKHA W AUHAMUYHHA cucTeMu. OpUrHHATHUTE KOHLENIHNH 3a ,,Pa30BO-CTPYKTypHHU
ChCTOSHUA U ,,JIHIEKC Ha KOHLEHTpAlus Ha MHOXKECTBOTO Ca HMHTETPUPAaHU C HIKOJIKO HOBHU
MHJUKATOPA B JIOTUYHA U HAJIEKAHA CUCTEMA 34 KOJIMYECTBEHA U KAUECTBEHA OLIEHKA HA UHIyCTPUAIHU
U Ha3apHU CTPYKTypH. IIpakTHYecKOTO NPUIIOKEHHE TO3M MHOBATHUBEH IMOJXOJ 3a IIPU aHaIU3a Ha
MPOTHBOPEYHBOTO ¥ CJIOXKHO Pa3BUTHE HA CBETOBHA €HEPreTHKa JIaBa yOeIUTEITHN PEe3yJITaTH, KOUTO
JIOKa3BaT, 4e TakaBa METOJOJIOT U € JONOJbHUTEIICH I'bBKAaB HHCTPYMEHT 3a IIUPOK KPBI OT 33Ja4y Ha
aHaNM3 Ha JUHAMUKAaTa H CTPYKTYpUTE U PUCKOBETE pas3lMYHKU CEKTOPH (IIPOMHUILICHOCT, (PUHACH,
TpaHCIOPT, HHPOPMATHUKATA, COIMOIIOTHSI, OMOJIOTHSI, 3/[paBeoIa3BaHe, EKOJIOTUS U IPYTH).
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