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1. T'eoprues, I'.; 3adupos, /l.: [ImoBaus: UHTerpamnus Ha BBH3aylIHA MOOMITHOCT
B IPAJICKU U niepudepHu Teputopun. PernonsT Ha [L1OBAMB 111e IEeMOHCTpHpa CiTydasi Ha
pelIeHus 3a Tpajicka Bh3AyIIHA MOOWIHOCT 3a MPUCHEIUHSIBAHE HA CEJIICKU pallOHH U
paiionu B pactex. [InoBaus 2018.
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https://www.plovdiv.bg/wp-content/uploads/2018/07/plovdiv-

pressrelease 09Jul2018 final.pdf

Integration of air mobility in urban and peripheral areas. The Plovdiv
region will demonstrate the case of urban air mobility solutions for the accession of

rural and growing areas.

PE3IOME

3amecTHUK — KMeTbhT Ha rpaa [lnoBausB Credan CrosHOB, PBHKOBOIUTENAT Ha
uHUIMatuBata Ha Airbus I'pancka AsmannonHa MobOunmHocT Bacumme Aroypunac,
HupexropsT Ha UKW T-BAH un. kop. Ilersp I'ennos u IIpencrasurenar na bearapus 3a
nHunumaTuBata U Ha uHcTuTyTa IBP-Fraunhofer I'eopru I'eoprues noanucaxa manudgect
3a cTapTUpaHe Ha JeMOHCTpamuoHeH mnpoekT B [lmoBmuB B Codusi mo Bpeme Ha
I'enepannara acambnes Ha EIP-SCC-UAM (MHunumatuBa 3a Tpajcka aBHAIIMOHHA
MoOmiHOCT Ha EBponeiickure mapTHROPCTBA 32 MHOBAIIMM 33 MHTEIUTEHTHU I'PajIoBE U
OOIIHOCTH), TpOBEXKJaHA B pPAMKUTE Ha OBJIrapckoTO EBPOIpPENCEAATEICTBO.
Karo ornpaBHa Touka 1e ce 0oObpHE BHMMAaHHE Ha BBBEXKIAHETO Ha HHOBATHBHA
TPAHCIIOPTHA CHCTEMA 3a CTOKU B I[IOBAMB M pernoHa, BKIIOYUTEIHO CTPATErMUECKOTO
M3KJIFOYUTEITHO BaXXHO IpocTpaHcTBO Ha TH3.

B pamkure Ha pgeMoHcTpanuoHHus npoekT I'pax Ilnosaus, Tpakus

Hxonomuuecka 3ona (TU3), Uucturyra 3a Kocmuuecku Uzcnensanus u TexHonoruu-
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BAH (MKUT-BAH), AIRBUS, IBP-Fraunhofer u EIP-SCC UAM mie paGoTsAT aKTUBHO
3a IMOCTHTaHE HA CIICTHUTE IEITH:

* MpOydYBaHE Ha BH3MOXKHOCTHTE 3a pealM3UpaHe Ha TpaJiCKa aBUAIMOHHA
MoOunHOCT B I1n10BIMB;

* [UTAHUPAHE ¥ BbBEX/IaHE Ha TPAHCIIOPTHA CUCTeMa 3a oOcirykBaHe Ha TU3;

¢ IpUBJIMYAaHC Ha CPCACTBA 3a pCain3alvsd Ha CUCTECMATaA.

ABSTRACT

Deputy Mayor of the City of Plovdiv Stefan Stoyanov, Head of the Airbus Urban
Aviation Mobility Initiative Vasilis Agouridas, Director of ICIT-BAS Art. Cor. Peter
Getzov and the Representative of Bulgaria for the initiative and the IBP-Fraunhofer
Institute Georgi Georgiev signed a manifesto for the launch of a demonstration project in
Plovdiv, Sofia, during the General Assembly of the European Aviation Mobility
Initiative for European Partnerships for Innovation Partnerships Intelligent Cities and
Communities) conducted within the framework of the Bulgarian Euro-Presidency.
As a starting point, attention will be paid to the introduction of an innovative freight
transport system in Plovdiv and the region, including the strategic crucial space of the
TIZ.
Within the framework of the demonstration project the City of Plovdiv, Thrace
Economic Zone (T1Z), Institute for Space Research and Technology-BAS (ICIT-BAS),
AIRBUS, IBP-Fraunhofer and EIP-SCC UAM will work actively to achieve the
following goals:

» exploring the possibilities for realizing urban aviation mobility in Plovdiv;

* planning and implementation of a transport system for TIZ service;

» raising funds for the implementation of the system.



1. T'eoprues, I'., 3adupos, /., Arypumac, B.: Manudect 3a HamepeHHe 3a

npuchkeauHsaBane kpbM uHUIMaTHBaTa UAM Ha EIP-SCC. Codus 2018

https://eu-smartcities.eu/news/city-plovdiv-signs-urban-air-mobility-manifesto

The City of Plovdiv signs the Urban Air Mobility Manifesto

ABSTRACT

The city of Plovdiv signs the Urban Air Mobility Manifesto with an innovative
goods transportation system for the integration of urban-rural territories.

The UAM Initiative of the European Innovation Partnership on Smart Cities and
Communities (EIP-SCC), which is supported by the European Commission, aims to
bring together cities, citizens, businesses and other stakeholders in order to accelerate
practical application studies and their consequent implementation. The initiative is led by
Airbus, while institutional partners include Eurocontrol and the European Aviation
Safety Agency (EASA). The EIP UAM initiative is founded on a city-centric approach
with a diversified set of demonstration projects with engaged smart cities. The target is
to jointly develop, through a horizontal cooperation of diverse mobility actors, concrete
urban air mobility solutions (intra-city and inter-city mobility) with real impact by

addressing established mobility needs of the specific cities.

PE3IOME

O6mmua IlnoBnuB moamucBa Manudecra 3a Tpajcka Bb3AYyINIHA MOOWIHOCT C
MHOBAaTHBHA CUCTEMA 3a TPAHCIIOPTHUPAHE HA CTOKM 32 UHTETpalusl Ha TPaJCKU U CEJICKU
TEPUTOPUHU.

NuummatuBata Ha UAM Ha EBpomnelckoTo MapTHROPCTBO 3a WHOBAIMU 3a
uHtenureHTHU Tpagoe u obmHocTu (EIP-SCC), xoeto ce moakpens ot EBpomeiickara
KOMHUCHSI, UMa 3a Ien Ja oOequHH TpajoBe, TPaXIaHW, OPEANPUITUS U JPYTH
3aMHTEPECOBAHM CTPAaHW C LEJ YCKOpsSBaHE Ha MPAaKTHUYECKUTE NPOy4YBaHUS Ha
MPWIOXKEHUATA U TIXHOTO TMOCJenBallo MpuiaraHe, VHunuatuBata ce pbKOBOAM OT
Airbus, a MHCTUTYLMOHAJIHM MapTHHOpU BKItouBaT Eurocontrol u EBpomneiickaTta
areHnus 3a apuanuonHa 6e3onacHoct (EASA). MuunmaruBara EIP UAM e ocHoBaHa Ha
IPaJICKM MOJXOJ] C pa3HOOOpa3eH HabOp OT JEMOHCTPALMOHHU MPOEKTH C aHTAKHUPaHU
MHTENUTeHTHU rpajoBe. LlenTa € chbBMECTHO 4pe3 XOPU3OHTAIHO ChTPYAHHUYECTBO HA

pa3IMYHM YYacCTHHLM B MOOWIHOCTTa Ja ce€ pa3paboTSAT KOHKPETHH pELIeHUS 3a
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MOOWJIHOCT Ha TPAJCKHUS BB3AYX (BBTPEUTHOTPAICKA U MEXKIYTrpajcka MOOWIHOCT) C
pealHO BB3JCHCTBHE Upe3 CIpaBsSHE C YCTAHOBCHHTE MOTPEOHOCTH OT MOOWIHOCT Ha
KOHKPETHHUTE T'PAJIOBE.

2. I'eoprues, I'.; I'enos, I1.; Tynemkos, H.; 3adupos, /I.: I'paacka ABuanronna
Moo6wtHoct. CoopHuK Aokitanu oT Ceama MeXayHapoIHa HaydHa KOH(epeHIUs

TECHYS 2018, ITnmopaus 2018.

http://techsys.tu-plovdiv.bg/filess TECHSYS 2018 Proceedings.pdf

Pe3tome: Cowecmsysawume 6 momenma Ilnanoge 3a Ycmoiiuusa I paocka Mobunnocm ue
npeosudHcoam MepKu 3a Cmumyaupane Ha no-06vp30mo 6veexcoane Ha eneKmpomMoounu, Ha
ABMOHOMHU ABMOMOOUNU U NEPCOHANHU ABUAYUOHHU Npeso3HUu cpedcmea. Paszenedxcoa ce
Passumuemo Ha NbMHUYECKUs U Mo8apeH MpaHcnopm 6 epaockume u Kpauepaockume 30Hu.
Pezynmamume om uzcnedsanemo wje ce uznonzeam 3a NiIAHUPAHE HA YCMOUYUBA 2PAOCKA
MOOUIHOCM, OCU2YPABAHe HA NbMHA U MPApuK UHGopmayus, HUCKOEMUCUOHHA TO2UCTUKA,
Ovoewu UHDPACMPYKMYPHU MPeXCU, GKIIOUUMENIHO U NIAHO8e 3d N0000pseane Ha

eKoI02uYHama 0OCmMaHo8Kda.

KarwuoBu AyMU: 2pa001<a asuayuorHa MO6Z/!J1HOCWI, nepcoratnu be3nunomuu remamentu

anapamiu, yp6aHu3auu;l, NnepCcoHalHU asuayuOHRU npeso3HU cpe@cmea

URBAN AIR MOBILITY

GEORGI GEORGIEV, PETAR GETSOV, NIKOLAY TULESHKOQOV, DIMO ZAFIROV

Abstract: The current sustainable urban mobility plans do not provide for measures
to stimulate more rapid introduction of electric cars, the autonomous cars and personal
aviation vehicles. The development of passenger and freight transport in urban and peri-
urban areas is object of the research. The results of the survey will be used for the planning of
sustainable urban mobility; providing road and traffic information; ecological logistics;

future infrastructure networks, including plans to improve ecological environment.

Key words: urban air mobility, personal drones, urbanization, personal aviation

vehicles

3. Borsboom-van Beurden, J. et al.: Smart City Guidance Package. A roadmap
for integrated planning and implementation of Smart City projects. Brussels 2019

https://eu-smartcities.eu/news/smart-city-guidance-package
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ITaker PBKOBOACTBO 324 MHMHTCJIUTICHTHH TpPaaoBe. IIbTHA Kapra 3a

HHTCI'PUPAHO IVIAHUPAHE U UBITBJIHCHUE HA IIPOCKTHU 324 HHTCJIUI'CHTHH I'paaoBe

ABSTRACT

The Smart City Guidance Package (SCGP) helps to plan and implement smart
city and low energy district projects in an integrated way by describing common
situations and giving real-life examples. It bundles the generously shared experiences
and expertise of cities, businesses, citizens, research institutes and Non-Governmental
Organisations (NGOs) that work together in the European Innovation Partnership
Smart Cities and Communities (EIP-SCC).Across the world, many cities and urban
stakeholders have the ambition to create sustainable cities, adjusted to the era of
digitalization, which are pleasant to live in. The wealth of urban data, the increased
connectivity of urban objects through the Internet-of-Things (loT) and advanced ICT,
energy and mobility technologies, have opened new avenues for the application of
smart solutions and the transition to clean energy and mobility systems in cities.
Cities are looking into this potential, experimenting in living labs and applying smart
technologies in ambitious integrated projects, such as the Horizon2020 SCC-01
lighthouse projects. However, our current approaches to the integrated planning and
management of smart city and low energy district projects are not sufficiently taking into
account the full life-cycle of planned investments in the built environment, and the entire
community influenced by them. This requires a genuine long-term perspective beyond
the political cycle at the heart of any smart city or low energy district strategy, more
inclusive participatory and consultation processes, novel business models and better
collaboration within and across traditional policy and administrative boundaries. If these
conditions are not in place, projects might be difficult to prepare and implement,
underperforming in terms of reduction of CO2 and energy use, or not valued by end-

users.

PE3IOME

[TakerpT Smart City Guidance Package (SCGP) momara ga ce miaHupa u
peanu3upa TPOSKTH 3a WHTEIUTCHTHH TPAJACKH W HHUCKO CHEPTUHHH pPaloOHH II0
WHTETPUPAH HauWH, KaTO CE ONMMCBAT OOIIM CUTYAIlMH U C€ JIaBaT MPUMEPH OT peaTHUs

)kuBOT. Tol O6€,Z[I/IH$IBa meapo CHnoACiiCHUusd OIMT MW CKCICPTH3a Ha TIpadoBe,



NPEeaNnpHUsATHs, TPaXIaHW, HAYYHOW3CIEAOBATEICKM HHCTUTYTH W HENPAaBUTEICTBEHU
opranuzanuu (HIIO), xouto pabGoTsaT 3aenHo B EBpornelckoTo MapTHROPCTBO 3a
nHoBauuu WurtenurentHu rpagose u obmuoctu (EIP-SCC). Ilo menust c¢BAT, MHOTO
rpajioBe U IPaJICKUTE 3aUHTEPECOBAHH CTPAHU UMAT aMOUIIMATA J]a Ch3JaBaT yCTONUNBU
rpazoBe, MpUCcnocoOeHn KbM epaTa Ha U POBU3ALMITA, KOUTO Ca IPUSITHU 3a )KUBECHE.
BoraTcTBOoTO Ha TpajcKM JaHHU, MOBHILIEHATAa CBBHP3AHOCT HA TPaJICKUTE OOEKTH upe3
nntepHer-Hemara (IoT) u Hanpennanure UKT, TexHonoruure 3a eHepruss ¥ MOOUIIHOCT
OTKpHXa HOBH IIbTHILA 32 IPUJIaraHe Ha MHTEJIUTCHTHU PEHICHUs U MPexo/ia KbM YHCTU
EHepruitHi 1 MOOWJIHH CUCTEMH B rpajoBeTe. ['pagoBere pasriexaaT TO3U MOTEHIIHUAT,
eKCIIEpUMEHTHUpAT B KUBU JAOOpPATOpUM W TpWiIaraT WHTEIMIEHTHH TEXHOJOIMH B
aMOWIIMO3HN MHTETPUPAHH MPOEKTH, KaTO HAaIpUMep o0pa3moBuTe npoekTH Ha Horizon
2020 SCC-01. HammTe HacTOAIIM TMOAXOAM KBbM HWHTETPHPAHOTO IUIAHUpPAHE U
yIpaBieHHEe HAa WHTEIUTEHTHU MPOEKTH 3a TPAJACKH UM HHUCKO CHEPIMMHU pallOHH HE
OTYUTAT B JOCTAaThUHA CTENEH IbJIHUS KU3HEH LUKBJI Ha IUIAHWPAHUTE WHBECTULIUU B
W3rpajieHaTa cpena M Isara OOIIHOCT, TOBJHSHA OT TAX. ToBa HM3MCKBAa HMCTHHCKA
JIBITOCPOYHA MEPCIEKTHUBA U3BBH MOJIUTUYECKUS IIUKBJI B OCHOBAaTa HA BCEKU YMEH Ipaj
WM HUCKO €HEepruiiHa o0JacTHa cTpaTerusi, Mo-mpuodiaBaiiy Ipolec Ha y4acTHEe U
KOHCYJITAI[H, HOBU OM3HEC MOJIENIN M TO-A00pO CHTPYAHUYECTBO B PAMKHTE HA M TIPE3
TPaJAULIMOHHUTE MOJUTUYECKH M aJIMUHUCTPATUBHU TPaHULIU. AKO T€3U yCIIOBUS HE ca
HaJIMIE, MPOEKTUTEe MoraT ga ObJaT TPYAHM 3a MOJrOTOBKA W M3MBIHEHHE, KaTo I0-
MaJIKO pe3yaTaTu OT IJIe[JHa TOYKa Ha HamassiBaHe Ha u3non3BaHeTo Ha CO; U eHeprus

WJIN HE C€ OLCHABAT OT KpaﬁHHTe HOTp€6I/ITCJ'II/I

4. Krus, M.; Theuerkorn, W.; GroBkinsky, Th.; Georgiev, G.: A new load-
bearing insulation material made of cattail. At Amziane, Sofiane (Ed.): ICBBM 2015,
1st International Conference on Bio-based Building Materials. Proceedings: Clermont-
Ferrand, France, 21st-24th June 2015, Bagneux: RILEM, 2015 (RILEM proceedings
PRO 99), ISBN: 9782351581544

Hog Hocem n3oannoHeH MaTepuaJl, NPOMU3BedeH OT Nanyp

ABSTRACT
Due to the special structural properties of cattail (typha) building materials can be
produced offering a combination of insulation and strength, which is unique on the

market. The leaf mass of typha is especially suited to produce innovative building



materials due the structure of the plant. The leaves have a fiber-reinforced supporting
tissue filled with soft open-cell spongy tissue providing for amazing statics and an
excellent insulating effect.

The newly developed magnesite-bound typha board has an extremely high
strength and dynamic stability despite a low thermal conductivity of 0.055 W/mK and

can solve energetic as well as static problems.

PE3IOME

[Topagu cnenmanHUTe CTPYKTYPHHU CBOMCTBa Ha mamypa (Tuda) morar na Obaat
MIPOU3BEXKIAaHN CTPOUTEITHH MaTEpUAIN OT HETO, IpeJiaraiii KOMOMHAIUS OT U30JIaIHsI
U 37paBHHA, KOATO € yHHMKajJHa Ha masapa. JluctHara maca Ha mamypa € 0coOeHO
NOJXOAIIAa 3a IPOM3BOACTBO HAa WHOBATHBHU CTPOMTEIHH MAaTepHald IOpaau
CTpYKTypara Ha pacteHueTo. JIucrara mMmaT mozacuwieHa ¢ GuOpU moJabpiKaia ThKaH,
IBJIHA C MEKa OTBOPEHA KJIEeThbUHA I'b0a, OCHTypsBalla HEBEPOSTHA CTATHYHOCT M
OTJIMYEH U30JHpany eexr.

HoBopa3paboTenara IUIOCKOCT OT TMamyp, CBbp3aHa C MarHe3uT, HMa
U3KIIIOUYUTETHO BHUCOKAa SKOCT M JUHAMUYHA CTAOWJIHOCT, BBIPEKH HUCKATa
tortonpoBoauMoct oT 0.055 W / mK u Moxe 1a pemy eHepruifHi, KakTo U CTaTHYHH

po0OJIeMHu.

5. Georgiev, G.: Sustainable Urban Development Startegies for China and

Germany. Urban

Air Mobility in the future growing cities. Opranu3zaTop Ha MeXAyHapoJHATa

KoH(pepeHIus 3a chTpyaHnuecTBo Mexkay Fraunhofer u SITU. Snyapu 2017, MionxeH.

Crtpareruu 3a ycroiiumBo rpajacko pasButue 3a Kwurtaii u I'epmanus.

I'paacka Bb3aynIHa MOOMITHOCT B ObJelIMTE Pa3pacTBALLHU ce IPajioBe.

ABSTRACT

The high density of building and population of the Chinese cities determines a
high intensity of the public and individual transportation systems. These factors cause
various challenges fort he urban society, transport safety, the environment and the urban

transport infrastructure.



A package of measures for the sustainable settlement development, including the
integration of urban air mobility and the decentral cattail growth for environmental and
commercial purposes is being developed by a collaboration team of young researchers
form China and Germany, led by Mr. Georgiev.

The results of the workshop of the interdisciplinary researchers group are crucial

fort he further development of our smart cities.

PE3IOME

Bucokata mIbTHOCT Ha 3acTpOsSBaHE W HACEJIEHUE Ha KUTANUCKUTE TpajoBe
ompesenss BUCOKAa MHTEH3MBHOCT Ha OOIIECTBEHWTE M WHAMBUIYATHUTE TPAHCIOPTHU
cuctemu. Te3n GakTOpu MPEIU3BUKBAT PA3IMYHU MPEIU3BUKATEIICTBA MPE IPAJICKOTO
o0miecTBo, 0€30MacHOCTTa Ha TPAHCHOPTA, OKOJHATa cpefa W HH(pacTpyKTypaTa Ha
rpajCKUsi TPAHCIIOPT.

[Taker OT MEpKH 3a yCTOMYMBO PAa3BUTHE HA HACEJIECHUTE MECTA, BKIKOYUTEIHO
MHTETpalysi Ha TpajcKara Bb3AYIIHA MOOWJIHOCT M JCHEHTPAIHUS PACTeX Ha €Ipus
porat JAOOWTBHK 3a €KOJIOTUYHU M THPTOBCKH LIEIH ce pa3paboTBa OT €KHUIl OT MIIaau
n3cinenoBareny ot Kwuraiik u  I'epmanus, pbKoBOoJeH OT TI-H [l'eoprues.
Pesynrature OT cemMuMHapa Ha MHTEPIMCLMUIUIMHApHATA W3CJENO0BATEICKAa Tpyna ca OT

peuiaBaiio 3HAYCHUEC 3a MMO-HATATHIIHOTO PA3BUTHUEC HA HAIIMUTC YMHHU I'paJiOBEC.



6. Low carbon technology integration innovation assessment index review based
on rough set theory - an evidence from construction industry in China. At ,,Journal of
cleaner production® 126 (2016) http://dx.doi.org/10.1016/j.jclepro.2016.03.035

HpeFJ'[e)l Ha HHACKCA 3a OUCHKAa Ha HWHOBAMUTE C HUCKOBLIJVIEPpOAHA
TEXHOJIOI'us, Ga3npaﬂ Ha rpyﬁa TEOpUdA Ha MHOKECTBaTa - Jd0Ka3aTeJiICTBa OT

cTpouTesHaTa unaycrpus B Kurai

ABSTRACT

An adequate response to global climate change and low carbon economy
development has become a worldwide concerned subject. As one of the energetically
most intensive industries, construction industry is a key area to promote decarbonization,
which is an important path to realize national strategic goals on carbon reduction in
China. This paper focuses on low carbon technology integration management, and
analyzes the existing research status of green building or low carbon buildings on the
related evaluation indexes, then proposes an evaluation system framework for the low
carbon technology integration innovation from the perspective of the system
management. It points out, that the evaluation of low carbon technology innovation
should be conducted by a smarter managing of system resource input, the process control
and the system comprehensive performance as an output. Furthermore, based on the
questionnaire survey and the exploratory factor analysis result on the selected indexes,
this paper implements a rough set method to identify the weight of all the indexes and
found that:(1) managers focus more on the affordable input of the beginning stage and
the management control in the middle period of the innovation, instead on the output
performance in the later stage. This indicates, that the management control during the
front stages is more essential than this during the later ones; (2) the constructed
evaluation framework, from the system perspective, can properly reflect the integrity,
multi-level stakeholder structure and technology integration in low carbon projects,
which could support the decision-maker into considering the complexity of construction
and evaluation of the technology innovation performance from multi-level perspective;
(3) the combined methods, adopted with exploratory factor analysis and rough set
evaluation to determine the evaluation index and its weights, could well reflect the
overall performance of low carbon project evaluation, the selected indicators have

certain scientific and practical effectiveness, which could provide references for
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enterprise on LCT innovation management. as an industry with a multi-level
technologies integration, the single Technological adoption or innovation cannot satisfy
the economic transformation requirements of the modern construction industry
development. An integration innovation management evaluation model is needed for the
sustainability evaluation in the construction practice. Its development is the main
scientific objective of this study, by taking into consideration the entire life cycle

assessment and various other factors.

PE3IOME

AJNIeKBaTHUAT OTIOBOp Ha IJIOOAJHUTE MPOMEHM B KJIMMaTa UM Pa3BUTHETO Ha
HUCKOBBIJIEPOJIHA UKOHOMHUKA C€ IPEBbPHA B TeMa, 3acArania ce B uenus cBAr. Karo
€IHa OT EHEPruiHO HaN-UHTEH3UBHUTE WHAYCTPHUM, CTPOMTEIHATa WHIYCTPHUS €
KJII0YOBa OO0JIacT 3a HachbpuaBaHe Ha JleKapOOHM3alUATa, KOETO € BaXKEH IbT 3a
peanu3upaHe Ha HAMOHAIHM CTPATETMYECKM LENM 3a HaMajsBaHE Ha BBIJICPOJHUTE
emucuu B Kutail. To3u 1okymMeHT ce (poKycHupa BbpXY YIPaBJIE€HUETO HA UHTETpaLMsITa C
HUCKOBBIVIEPDOJHU TEXHOJOTMM M aHAJIM3Upa CBILECTBYBAIIOTO H3CIEA0BATEICKO
CBbCTOSIHUE Ha 3€JIEHO CTPOMTEICTBO WJIM CIPAagyd C HUCKO ChABpPXKAHME HA BBIJIEPOJ
BbPXY CBOTBETHUTE MHJIEKCH 3a OLEHKA, CJIECJ KOETO Ipeaara paMKa Ha CUCTEMAaTa 3a
OLICHKA Ha WHOBALlMUTE 3a MHTETpalus C HUCKOBBIJIEPOJHW TEXHOJOTHMH OT TJEaHa
TOYKa Ha YIPAaBJIEHUETO Ha cUcTemaTa. TOM M3TBKBA, Y€ OLIEHKaTa Ha WHOBALUUTE B
TEXHOJIOTUUTE C HUCKU BBIVIEPOJHM €MHCHM TpsiOBa Ja ce€ H3BBpIIBA Upe3 IO0-
VMHTEJIUTCHTHO YIPAaBJICHUE HA CUCTEMHMS PECYPC, KOHTPOJ HA MPOLECUTE U ILSUIOCTHA
pa0ota Ha cucreMaTa Kato u3xoJ. OCBEH TOBa, Bb3 OCHOBA HA aHKETAaTa Ha aHKeTara U
pe3yaTaTuTe OT aHajlu3a Ha M3cieABalus (aKTop BbpPXY M30paHUTE HHIEKCH, TO3M
JOKYMEHT Ipuiiara rpy0o 3aiajeH MeToJ 3a WACHTU(HIMpaHEe Ha TEXeCTTa Ha BCHUKU
WHJEKCU U OTKpH, ue: (1) MEHWIKbpUTE c€ ChCPEAOTOYaBAT MOBEYE BbPXY JOCTHITHUS
BXOJ OT HAUaJOTO €Tal M KOHTPOJBT Ha MEHU)KMBHTA B CPEIHHS IEpUOJ Ha
MHOBALIMATA, BMECTO BbPXY IPOU3BOJUTEIHOCTTA B MO-KbCHUSA €Tall. ToBa IOKa3Ba, 4e
YIIPABJIICHCKUAT KOHTPOJ 10 BpEME HA IIPEIHUTE €TalM € IO-ChLIECTBEH OT TO3M IIpe3
MO-KbCHUTE; (2) U3rpajeHaTa paMKa 3a OLIeHKa OT IJIe/IHa TOYKa Ha CUCTeMaTa MOXe Ja
OTpa3sBa IPABWIHO LEJIOCTTa, MHOTOCTEIIEHHaTa CTPYKTypa Ha 3aMHTEPECOBAHUTE
CTPaHM W MHTErpanusATa Ha TEXHOJIOTMUTE B IPOEKTH C HUCKU BBIJIEPOJHU E€MHCHH,
KOETO O MOTJIO J1a MOJIIOMOTHE B3eMalllusl PEeLIeHHs J1a B3eMe MPEIBU CIOKHOCTTA Ha

HU3rpaXXJgaHeTo MW OHCHKATa Ha TCXHOJIOTHUATA. HWHOBAIWMOHHU  PE3YJITATH  OT
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MHOTOCTETICHHA TJIeJIHa TOYKa; (3) KOMOMHHpPAHUTE METOAM, BH3MPUETH C IPOYYBATEIICH
¢dakTop aHanmu3 U rpyda 3amaZeHa OICHKA 3a ONpE/AeIsiHE Ha MHJCKCa Ha OLEHKa U
TerjgaTa My, MoraT A00pe Ja oTpas3siBaT LSJIOCTHOTO M3IIBJIHEHHE HA HUCKOBBIJIEPOJHA
OlICHKa Ha MpPOEeKTa, M30paHWTE MOKa3aTeid UMaT WM3BECTHA HaydyHa U MpPaKTHYEcKa
e(EeKTUBHOCT, KOSITO OM MOTIJa Ja OCUTYpH CIIPaBKH 3a MpPEIIpUsTHE 3a YIPaBICHUE Ha
nnoBanuute B LCT. karo MHAYyCTpUS C MHTETpalysi HA MHOTOCTETICHHH TEXHOJIOTHH,
€IMHHOTO TEXHOJIIOTUYHO BB3MPHEMAaHE WM WHOBAIlMS HE MOXE Ja 3aJI0BOJIU
M3HUCKBAaHUATA 3a MKOHOMHYECKAa TpaHcpopMmalusi Ha pPa3BUTHETO Ha ChbBpEMEHHATa
CTpOMTENHA UHAYCTpUA. 3a OIEHKAa Ha YCTOMYMBOCTTa B CTPOMTENHATa MpAKTUKA €
HEoO0X0/MM MOJIeNl 3a OLIEHKAa Ha YINPABICHHWETO Ha HWHOBalUHUTE. Pa3BuUTHETO My €
OCHOBHATa Hay4Ha I1eJl Ha TOBa U3CJe/IBaHe, KaTO CE B3eME IIPE/IBU]I OIICHKAaTa Ha Leus

KU3HEH IIUKBJI U PA3IMYHU IPYTH (PakToOpH.
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7. Lai, X.; Liu, J.; Shi, Q.; Georgiev, G.; Wu, G.: Driving forces for low carbon
technology innovation in the building industry: A critical review. At ,,Renewable and
sustainable energy reviews 74 (2017) http://dx.doi.org/10.1016/j.rser.2017.02.044

I[BI/I)KCIHP[ CHJIM 3a HHOBAIMM ¢ HHCKOBBIJIEPOAHU TEXHOJOIrMH B

CTPOUTETHATA UHAYCTPUSA: KPUTHYEH Mperes.

ABSTRACT

As a response to climate change, low carbon development has attracted a growing
public attention. It is urgent to implement low carbon economy through technological
innovation so that carbon emissions can be reduced effectively. The synergy and
cooperation amongst the participants is required due to various challenges such as: multi-
participants, multi-objectives and multi-technologies. These present significant
challenges to the low carbon technology (LCT) innovation development. The objective
of this study is to identify the relevant driving forces of LCT innovation and their
interaction in the construction industry. This paper firstly analyzes the interrelationships
of the participants via a methodology of system dynamics (SD) and questionnaire survey.
The main driving forces and related influential factors are highlighted by means of a
deductive method. Moreover, a SD model is established to examine the driving forces
where government and private firms all play a role. The results show that LCT
integration driving forces are significantly influenced by the continuous changes of a
particular low carbon project as well as the number of participating enterprises. All the
driving forces reflect an increasingly level of effectiveness. According to the model
simulation, it will take a long period of time to transform traditional projects to low
carbon projects. China needs at least 21 years that the quantity of low carbon buildings
exceeds that of traditional ones. As a result, the building and construction industry is
facing a significant challenge in terms of carbon emissions reduction. The numbers of
enterprises participating in LCT innovation will not always increase with the
enhancement of driving forces. Rather, it will keep at a stable level after a certain growth.
A particular one single driving force has limited impact on the growth of low carbon
projects and participating enterprises. System integration plays a crucial role to achieve

the low carbon development.

13


http://dx.doi.org/10.1016/j.rser.2017.02.044
http://dx.doi.org/10.1016/j.rser.2017.02.044
https://www.sciencedirect.com/topics/engineering/carbon-economy
https://www.sciencedirect.com/topics/engineering/carbon-dioxide-emission
https://www.sciencedirect.com/topics/engineering/synergy
https://www.sciencedirect.com/topics/engineering/interrelationship
https://www.sciencedirect.com/topics/engineering/low-carbon-building

PE3IOME

Kato oTroBop Ha M3MEHEHHETO HA KIMMAaTa, PA3BUTHETO HA HUCKU BBIVIEPOJAHU
eMMCUU TIpHUBJIEYE BCE MO-TOJIAMO OOIIeCTBEHO BHMMaHue. CHEIHOo € Ja ce MPUII0KHU
HUCKOBBIVIEPOJHA UKOHOMHKA 4pe3 TEXHOJOTMYHHM HMHOBALUMHU, TaKa Y€ BBIVIEPOJHUTE
emucuu Aa ObaaT edexkTUBHO HamaneHH. CHHEprusita M ChTPYIHHYECTBOTO MEXKIY
YYACTHHUIIUTE CE€ M3UCKBAT IOpagy PpA3IMYHUA IPEAU3BUKATEICTBA KAaTO: MHOIO
YY4aCTHUIM, MHOTOLEIM W MYJITHU-TEXHOJIOTHH. Te mpencraBiasiBaT 3HAYUTEIHHU
IIPEIN3BUKATENICTBA  IIPEJ MHOBALMOHHOTO  Pa3BUTHE HA  HUCKOBBIVIEPOJHUTE
texHonoruun (LCT). Llenra Ha HAcTOSIIOTO IpOydyBaHE € Ja c€ WACHTUPUIMpAT
CbOTBETHUTE JABIKELM cwid Ha nHoBauuuTe Ha LCT M TAXHOTO B3auMOJEHCTBUE B
CTpOMTENHATa MHAYCTpHs. To3M JNOKYMEHT NBbPBO aHAIM3UpPa B3aUMOBPB3KHUTE Ha
YYaCTHULIUTE 4Ype3 METOAOJIOTUs Ha cucTteMHara quHamuka (SD) m ankera. OcHOBHUTE
JBYDKEIIN CHIIA U CBBP3aHHUTE C TSIX BIMATEIHU (PAKTOPH CE€ OTKPOSIBAT Ype3 JeTyKTHBEH
metod. OcBeH ToBa € Cb3AageH Mojel Ha SD 3a u3cnenBaHe Ha JBHXKEIUTE CHIIY,
KBJETO MPaBUTEICTBEHUTE U YAaCTHUTE (PUPMU UrpasT pois. PesynraTure nmokassar, ue
AOBWOKEIUTE cuiau Ha wuHTerpanustra Ha LCT ca 3Ha4uTenHO MOBIUSHU OT
HENPEKbCHATUTE MPOMEHU HAa KOHKPETEH MPOEKT C HUCKU BBIVIEPOJIHU EMUCUU, KAKTO U
oT Oposi Ha ydyacTBAIlIMTE MNPEANpUATHA. BCHUkM ABMXKEIM CUIM OTpa3sBaT BCE IIO-
BHCOKO HMBO Ha e(ekTuBHOCT. Criope]l CUMyJalisITa Ha MO/IeNa e € HE0OXOAUM JIbJIBT
NepuoJI OT BpEMeE, 3a Jia ce TpaHC(POPMHUpPAT TPAJUIIMOHHUTE MPOEKTH B IPOEKTU C HUCKU
BbIVIepoHU emucuu. Kutail ce Hyxnae or moHe 21 roauHH, 4ye KOJIMYECTBOTO Ha
HUCKOBBIJIEPOJHUTE CIPaJM HAJBHIIABA TOBA HAa TPAaAULMOHHUTE. B pesynrar Ha ToBa
CTPOMTEJICTBOTO W CTPOUTENHATa MHIYCTPUS C€a MW3NPABEHH Mpel 3HAYUTEIHO
MIPEIN3BUKATENICTBO 110 OTHOLIEHUE HA HAMaJsIBAHETO HA BBIVIEPOJHUTE EMUCHH. bposr
Ha npeanpustusaTa, ydactBamu B LCT uHOBanuuTe, HE BUHAru Iie C€ yBEJIWYaBa C
YBEJIMYABAHETO Ha JBMXKeluTe cuin. [lo-ckopo 1ie ce 3ama3u Ha CTa0MJIHO HUBO ClE]
onpezeneH pactex. EnHa eIMHCTBEHa ABMKEIA CUJIa MMa OTPAHUYEHO BbB3ACHCTBHE
BBPXY pacTeka Ha HHCKOBBIVIEPOJHUTE INPOEKTH M Y4aCTBALIUTE MPEANPUATHS.
CucreMHaTa MHTErpalysl Urpae pellaBania pojs 3a INOCTUraHE Ha HUCKOBBITIEPOIHO

pa3BUTHE.
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8. Georgiev, G.; Krus, M.: Minimum-invasive energy approaches for owner
communities in residential buildings. Coopauk moxnaau ot XIV MexayHapoana HaydHa
KOH(EepeHIIHS

VSU 2014, Codus 2014

MuUHHUMAJIHO HHBa3MBHH eHeprnilen moaxoau 3a JKWJIHIIHH Ccrpaim ¢

€TaKHA COOCTBEHOCT

ABSTRACT

The main goal of the presented project is the development of a planning process
and tool for the sustainable energy supply of residential multi-ownership building blocks.
The Fraunhofer-Institute for Building Physics IBP is developing a toolkit that will,
overall, provide a step-by-step guide to retrofitting multi-occupancy buildings, including
all relevant resources, guidance and information. The outputs of its work will provide a
comprehensive 'one-stop-shop' resource for households, building managers and energy
agencies to negotiate the complexities of retrofitting multioccupancy housing. As a final
step of the process, a catalogue of the needed measures is being formulated, in order to
offer the optimal planning and implementation course for the building complex, noticing
all of the relevant stakeholders. The expected result is an intelligent flexible energy
efficiency improvement process, which should be applicable in many other different
cases. Meanwhile intelligent solutions for the residential buildings energy supply are
omnipresent, however their use is hindered frequently: mostly not by technological
hurdles, but by complex stakeholder constellations and objections. The envisaged
method aims to implement an enabler for such sustainable energy supply of settlement
complexes via delivering a reliable decision basis. It combines technical, juristic and
economical topics, in order to offer a strong tool - a solution for project developers,
engineers and each other type of stakeholders in the intelligent planning process. A

sustainable building and spatial development is possible!

PE3IOME
OcHOBHaTa IIeJ1 Ha MPEICTaBEHHs MPOSKT € pa3padOTBAHETO HAa MpOIEC Ha
IUTAHUPAHE U WHCTPYMEHT 3a YCTOWYMBO CHEPTHIHO CHAOSIBAHE HA KHIIMIIIHUA CTPAJIH C

MHOro coOcTBeHOCTH. WHCTHTYTBT 3a cTpourenHa ¢uszuka Ha Fraunhofer IBP
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pa3paboTBa MHCTPYMEHTApUYM, KOWTO KaTo ISUIO 1€ MPEAOCTaBU CTHIKA MO CThIIKA
PBKOBOJICTBO 32 TNpeoOOpyJBaHE Ha MHOTOETAXXKHU CTPajy, BKIIOUUTEIHO BCHYKH
HEOOXOJMMHU peCcypcH, Hacoku W uHpopmamusa. Pesynrarure ot paborara My Iie
MIPEIOCTaBAT BCEOOXBATEH Pecypc ,,eHO T'HIlle” 32 JOMAaKMHCTBA, YIIPABUTEIH Ha CIPaau
U EHEpruiiHM areHIMM 3a IIPEroBapsHE Ha CIO0XXHOCTTa Ha MOJIEPHHU3UPAHETO Ha
MHOTO(yHKIIMOHAIHUTE *kuiauina. Karo mocneana crenka Ha mporeca ce Gopmynupa
KaTaJIor Ha He0OXOAMMHUTE MEPKH, 32 Ja Ce MPEUI0KHA ONTUMAJICH KypC 3a IJITAHUPaHE U
U3MBIHEHUE 32 CTPOUTENHUS KOMIUIEKC, KaTo ce 3abenekaT BCHUYKHM 3aMHTEPECOBAHU
ctpanu. OuakBaHMST pe3yATaT € MHTEIUICHTEH I'bBKaB MpoIllec Ha MOJ00psiBaHE Ha
eHepruiiHaTa e()eKTUBHOCT, KOMTO TPsiOBa /1a ObJie MPUIIOKUM B MHOTO JIPYTH PA3IUIHA
ciydad. MeXJyBpeMEHHO MHTEJIUICHTHUTE PEUIeHMs 32 €HEPrMHOTO cHaO/asBaHE Ha
KWIMIIHUTE CTPAJId Ca HABCSAKBJIE, HO M3MOJA3BAHETO UM CE€ BB3IPENATCTBA YECTO: Hali-
BEUE HE OT TEXHOJIOTMYHM MPEMNSATCTBUSA, a OT CJIOKHHU Ch3BE3JUsl M Bb3PaKEHUS Ha
3aMHTEpecOBaHUTE cTpaHu. [IpenBUIEHUAT METOA MMa 3a LIeJl /1a BHECE Bb3MOYKHOCT 3a
[IOCTUTaHE Ha TAaKOBAa YCTOMUYMBO €HEPruiHO CHAOJsBaHE HA CEJIMLUIHUTE KOMIUIEKCH
ype3 OCUT'ypsiBaHE Ha HaJEKJHa OCHOBAa 3a B3eMaHe Ha peuieHue. Tol cpueTaBa
TEXHUYECKU, FOPUINYECKH 1 UKOHOMUYECKH TEMH, 3a 1A MPEJI0KN CUIICH UHCTPYMEHT -
pelieHre 3a pa3paboT4yULM Ha MPOEKTH, UHXKEHEPU M BCEKU APYr TUI 3aMHTEPECOBAHU
CTpaHU B Ipolleca Ha MHTEJIWIEHTHO IUIaHUpaHe. Bb3MokHa € ycroiluMBa crpaja u

IIPOCTPAHCTBEHO pa3BUTHE!
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9. Georgiev, G.; Rupp, K.; Grin, G.: Leitfaden fir das nachhaltige
Prozessmanagement  bei  energetischen  SanierungsmaBnahmen in  WEG-
Mehrfamilienhdusern. Denkmal &

Energie 2018. Osnabriick 2018. https://link.springer.com/chapter/10.1007/978-3-
65823637-3_5

PbKOBOCTBO 32 YCTOIYNBO yNpaBjieHHEe HA MPOLECUTE MPU CAHUPAaHe C 1eJ
NMOBHIIABAHE HA eHepPruifHaTa e()eKTUBHOCT HAa MHOTO(AMWJIHM KBINH C €Ta’KHA

COOCTBEHOCT

ABSTRACT

The process management and decision-making support tools, described in this
article, for resource-efficient refurbishment aiming the energy and comfort optimization
of multi-family residential buildings and, among other things, historically and
architecturally valuable buildings that are operated by home owner communities have
been developed for a wide range of relevant stakeholders: administrators of home owner

communities, administrative advisors, energy consultants and carers.

PE3IOME

HNHcTpyMEHTHTE 3a OANIOMAaraHe Ha yIpPaBJIE€HUETO Ha MPOLIECUTE U 3a B3EMaHE
Ha pelIeHUs, ONMMCAHM B Ta3M CTaTHs, 32 PECYpCHO (EKTUBHO ONTUMHU3UpPAHE Ha
eHeprusaTa 1 KoMmpopTa Ha MHOIO(DAMUIIHYU KWIMIIHU CTPajId U, HApE] C APYrd Hella,
HCTOPUYECKH U apXUTEKTYPHO LIEHHU Crpajy, KOUTO C€ eKCIIoaTupart noja ¢opmara Ha
eTakHa COOCTBEHOCT, ca pa3pabOTEeHH 3a MIMPOK KPBI' OT ChOTBETHUTE 3aMHTEPECOBAHU
CTpaHM: aJMHUHUCTpAaTOpu Ha OOIIHOCTM Ha COOCTBEHHMLM Ha JKWIHLIA,

AIAMUHUCTPAaTUBHU CHBECTHUIIH, eHepFHﬁHH KOHCYJITAaHTHU M ITOJIaraiiy rpuxu.
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10. Georgiev, G.; Theuerkorn, W.; Rupp, K.; Tuleschkow, N.; Dobrev, P.;
Krus, M.:

TYPHABOARD als Innenddmmung bei
Mehfamilienhdusern mit Eigentiimergemeinschaften in Bulgarien. Denkmal &
Energie 2019. Osnabriick 2018. https:/link.springer.com/chapter/10.1007/978-3-658-
23637-3 9

TYPHABOARD kato BbTpemHa u30JIalisi HA KUJIMIIHU CTPAJAU € €TAKHA

coocTBeHocT B buarapus

ABSTRACT

A stable scientific basis was created by the two-year comprehensive feasibility
study financed by the "Deutsche Bundesstiftung Umwelt”, which was recently
successfully completed, regarding the transfer and implementation of the
TYPHABOARD concept to the regional, structural and socio-economic conditions in
Bulgaria. The project was led by Werner Theuerkorn, together with Fraunhofer IBP, and
Fraunhofer IMW, VSU Lyuben Karavelkov in Bulgaria, and Sienit Holding were

actively involved.

PE3IOME

CrabunHa HayyHa OCHOBa Oelie cCb3JaZeHa OT JABYTOJUIIHOTO LSJIOCTHO
MPOyYBaHEe 3a OCBIIECTBUMOCT, (puHaHCHUpaHO OT ,,Deutsche Bundesstiftung Umwelt®,
KOETO HacKopo 0€ yCIELIHO 3aBBbPLICHO, 110 OTHOLIEHHWE Ha TpaHcdepa W IpuiIaraHeTo
Ha koHuenuuara TYPHABOARD kbM pernoHaJHHTE, CTPYKTYPHHTE U COLMAJIHO-
MKOHOMHYECKHTE ycnoBusa B beirapus , [IpoexTsT ce ppkoBoau ot Bepuep ToiiepkopH,
3aeqHo ¢ Fraunhofer IBP, u Fraunhofer IMW, VSU Jlio6en Kapasenkos B bwiarapus u

Sienit Holding akTuBHO yyacTBaxa.
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11. Georgiev, G.; Krus, M.; Loretz, C.; Theuerkorn, W.: TYPHABOARD
in the Restoration of Historic Black Sea Houses in Bulgaria. MDPI. Basel 2019.
https://doi.org/10.3390/su11041000

TYPHABOARD BbB Bb3CTAHOBSIBAHETO HA HMCTOPUYECKH YEPHOMOPCKH

Kbll4 B bbiarapus.

ABSTRACT

TYPHABOARD is a sustainable construction and thermal insulation board made
of cattail (lat. typha) and magnesite as a binder. It is characterized by a unique
combination of high mechanical strength, highly insulating properties, relatively high
diffusion openness, inflammability, and a sustainable lifecycle. The TYPHABOARD
concept includes ecological benefits related to the systematic planting of the raw material
typha in Bulgaria, the production of TYPHABOARD, and its application as a stabilizing,
insulating and passive indoor climate controlling element in the framework structure of
the historic typology of the Black Sea House. The entire technological and
organizational process provides a sustainable solution for the operation of peat areas by
planting typha (which acts as a natural water and ground filter), for the engagement of
work forces in structurally underdeveloped regions, for sustainable ecological and social
regional development, as well as for the sustainable retrofit of existing historic Black Sea
Houses. The building and ecological system TYPHABOARD can be successfully
introduced and applied in Bulgaria. In addition to the scientific and the practical study,
the political eligibility of this was proved and officially permitted by the relevant public

bodies in Bulgaria.

PE3IOME

TYPHABOARD e ycroiiunBa CTpOMTENHAa M TOIJIOM30JALMOHHA IIJIOCKOCT,
u3paboTeHa oT mamyp (dar. typha) m MarHesuT Karo CBBP3BAIlO BEIIECTBO.
XapakTepuszupa ce ¢ yHHMKaJHa KOMOMHAalMsg OT BHCOKAa MEXaHWYHa SKOCT, CHIIHO
M30JIallMOHHU CBOWCTBA, CPABHUTEJIHO BUCOKA MU(Y3MOHHA OTKPUTOCT, 3alaIMMOCT U
ycroiuuB xu3HeH nuKbi. Konnenuusara TYPHABOARD BkitouBa €KOJOTUYHU MOJ3H,
CBBbpP3aHU CBC CHCTEMAaTHUYHOTO 3acaXJaHe Ha CypoBUHeH Tuda B bearapus,

npon3BoacTBOTO Ha TYPHABOARD u HEroBoTo NpuiaoKeHHE KaTo CTaOMJIM3WpAIIl,
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M30JIMpall W TAacHBEH €JIEMEHT 3a KOHTPOJ Ha KJIMMaTra B 3aKpPUTH TOMEIICHUS B
paMKoBaTa CTpyKTypa Ha ucropuueckara tunojorus Ha YepHo mope House. Llenust
TEXHOJIOTMUYEH M OpPraHU3allMOHEH TIPOLIEC OCUTypsBa YCTOWYMBO pelIeHHE 3a
eKcIutoaTanuss Ha TOp(EeHM TUIONIM 4Ype3 3acaknaHe Ha Thda (KOATO JelcTBa Karo
€CTECTBEH (UATHD 3a BOJAA U TI0YBA), 32 aHTAKHUPAHE HA PAOOTHHUTE CHUJIU B CTPYKTYPHO
M30CTAHAJIUTE PETMOHU, 32 YCTOMYMBO €KOJIOTMYHO U COI[MATHO PErMOHAHO Pa3BUTHE,
KaKTO M 3a yCTOMYMBOTO MPEOOOpYyIBaHE Ha CHINECTBYBAIIM HCTOPUYECKU KBIIH HA
Yepno mope. Crpagnata u exosiormuHa cuctema TYPHABOARD wmorar ga Obaar
YCIENTHO BBHBEJIECHW W TNPUIIOKEHH B bbiarapus. B nombiHeHHE KbM HAay4HOTO H
MPAKTUYECKOTO TMPOYYBAHE TMOJUTHYECKATa JONYyCTUMOCT Ha TOBa € JI0OKa3aHa U

ounmanHo paspemnieHa oT CbOTBETHUTE MyOJIMYHH OpraHu B buarapus.
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