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TOOVIIHNK HA JEITAPTAMEHT ,,JIPUPOOHU HAYKU

TogymHuk Ha genapraMeHT ,,IIpupomun Haykm“ (ISSN 2367-6302) e uspaHue Ha fe-
napTtameHT ,,IIpuponuu Hayku', HBY u ce my6mukyBa BegHDBX Ha rogyHa. [OAMIIHUKDT
Ha JenapraMeHT ,lIpupopuy Haykm“ mammsa or 2015 . u e BxaoodeH B HanmonannHus
pedepeHTeH CIMCPK Ha CbBPEMEHHU OBATApCKM HAyYHM M3AHVS C HAYYHO pelieHsU-
paHe. V3gaHuero ce my6/muMKyBa ¢ OTBOPEH HOCTBII, KATO BCUMYKM CTaTUV Ca CBOOOLHO
JOCTBIIHM 32 IOTPEOUTENNTE M MHCTUTYLMUTE, KBM KOUTO Te Ce aCOLVMPAT CBINACHO
MexpyHapogHuTe nuueHsn Ha KpueittuB kompHC 4.0 3a HekoMmepcmanaHa yrorpeba
(Creative Commons Attribution-Noncommercial 4.0 International License (CC BY-NC
4.0)). IlorpebuTtenyTe MMaT IPaBOTO 1A YETAT, U3TEIJIAT, KOIMPAT, Pa3IPOCTPAHABAT, Pa3-
HeYaTBaT, ThPCAT U IpelpalaT KbM II'b/IHITE TEKCTOBE Ha CTATUUTE WM Jla TU M3II0/I3BaT
3a BCAKA Jpyra 3aKOHHa Iefl, 0e3 fla MICKaT IpefiBapUTEIHO paspelleHe OT U3IaTeNs UiIn
aBTOpa, KaTO HAJUIOKHO LUTHPAT JAaHHU, KOUTO MAEHTU(ULIMPAT CTATUATA, aBTOPUTE U
OCHOBHOTO M3JjaHME.

TopMurHUKBT Ha fenapraMeHT ,,[[pupogHy HayKu“ BKIIOYBA PBKOMNCY Ha O'BATapCKu
e3JIK C pe3loMe Ha aHITIMIICKY e3uK. C Iie/1 O-LUIMPOKOTO MONMY/IApU3upaHe Y OTYNTaHe Ha
MHTEpeCHTe Ha IMPOK KP'BT U3C/IELOBATENN, TIPENIOfaBaTeNn, HAyYHU PabOTHNUIM, CTYeH-
TV, HOKTOPAHTH 1 Jp., Ce IpMeMaT PbKOINCY Ha aHIJIMIICKM 1 PYCKM e3UK. PerakiyioHHaTa
KOJIeTVA ¥ OOPI'BT Ha PelleH3eHTUTe Ca ChbCTABEHN OT NIPU3HATY YYE€HU B Pas/IMYHUTE 00-
JIaCTY Ha MPUPORHUTE HAYKM, MaTepMao3HAHMETO U OM3Heca OT BOZELV HAI[MOHATHN 1
IY>KIV YHUBEPCUTETH.

B Topumrnuka Ha penapraMedTt ,,IIpupomHyu Hayknu“ ce my6nMKyBaT pbKomucu o 15
CTaHJAPTHY CTPAHUILIM OT 0OTaCTUTE Ha:
» Hayxu 3a semaTa
o Ousnyecky HayKn
o XuMM4eCKy HayKu
» bronornyeckn Hayku
o Maremarnka

o VIHpopMaTyKa ¥ KOMITIOTBPHM HAYKNU

WMITHVK Ha nernapTaMeHT ,,[[pupogHu Haykn' e MHIeKcupaH u pedepupaH oT:
I'o K Ha JelapTaMe I1 0 ayk

CEEOL (Central and Eastern European Online Library GmbH, https://www.ceeol.
com/).

Haumnonanen pedepeHTeH CIMCPK Ha ChbBPeMeHHM OBITapCKyl U3JJaHMsI C HAyYHO
peuensupane kbM HALIV]I, https://nrs.nacid.bg/home.

HombnaurenHa mHpopManys 3a AEVHOCTTa Ha JelapTaMeHT ,llpumpopnm Haykm"
MO>Ke Jja O'b/Jle HaMepeHa Ha IHTEPHET afipeci:
https://naturalsciences.nbu.bg/bg/
https://naturalsciences.nbu.bg/en/

[TpenxonuuTe n3nanys Ha JognIHNK Ha AenapTaMeHT ,,[IpupogHn Haykn“ ca JOCTBII-
HJ Ha MHTEpHeT afipec:

https://naturalsciences.nbu.bg/bg/publikacii
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Development of ornithological tourism in the Kresna Gorge — opportunity
for conservation of the Griffon Vulture (Gyps fulvus)

Adelina Savova’, Ralitza Berberova®
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Sofia, Bulgaria

New Bulgarian University, Department of Natural Science, 21 Montevideo Blvd., Sofia, Bulgaria
adelinasavova@abv.bg

Pe3tome: Kpechernckoro meduiae ¢ 00eKT Ha HAyYeH OPHHUTOJIOTHYCH HHTEPEC MOpaan
PasmoNIoKEHHETO MY Ha €IMH OT TJIaBHUTE MUTPAIMOHHH MbTHINA Ha nTunuTe — Via Aristotelis.
ITpe3 2010 r. Tam 3amoyBa U MpoIec Ha PeUHTPOAYKIMs Ha Genmornasus Jemosia (Gyps fulvus),
KOWTO HEC MOYKE Jla Ce OTYeTe KaTro yCIelieH. BhIpeku ToBa Bce OIIe MMa aHTPOIOTCHHH
(aKTOpH, KOUTO OKAa3BaT HErAaTHBHO BIUSHUE BHPXY YCTOMYMBOCTTA HA MOIMYJIAIMSTA.

Ilenta Ha Hacrosmiata pa3paboTka € Ja Ce MPOydYH BB3MOKHOCTTA 3a Pa3BUTHE Ha
OPHHUTOJIOTHYCH TypHu3bM B KpecHeHnckoTo neduite, upe3 KOeTo ja ce MOAIMOMOrHE OMa3BaHETO
Ha Gemornasus nemosy (Gyps fulvus).

Knrouosu oymu: opuumonozuuen mypuszom, Kpecnencko oegune, peunmpooykyus, 6enoznas 1euosio

Abstract: The Kresna Gorge attracts significant scientific ornithological interest as it is
situated along one of the primary bird migration routes — Via Aristotelis. In 2010, a process of
reintroducing the Griffon Vulture (Gyps fulvus) began in the area, which can now be deemed a
success. However, there are still various anthropogenic factors that have a negative impact on
the population’s resilience.

The purpose of this study is to investigate the potential for developing ornithological
tourism contributing to the protection of the local population of Griffon Vulture (Gyps fulvus).

Key words: ornithological tourism, Kresna Gorge, reintroduction, Griffon Vulture

BnBenenue

OpHUTOJOTHYHHUAT TYpU3bM € eaHa OT (OpPMHUTE Ha EKOJIOTHYEH Typus3bM. B
JUTepaTypaTa ChIIECCTBYBAT peauiia AC(GUHUIMM Ha TMOHATHUETO ,,eKOJOTUYCH TYPU3BM®,
JaJICHU OT U3CJICIOBATEIM W/WIH OPTaHU3aI[|K, KATO BCHUKH T€ OMPEACIAT €KOTypH3Ma KaTo
dopMa Ha OTTOBOPHO IBTYBaHE 10 TNPUPOJHM 30HU C IeJI M3y4aBaHE W Ola3BaHE Ha
npupoJaTa W OCHTypsiBAaHE Ha COIHATIHO-HKOHOMHYECKH IIOJI3H 3a MECTHOTO HaCeJICHHE
[Fennell, 2008; Fennell, 2009; TIES; UNEP/TIES]. Ekosioru4eH Typu3bM MOXe Ja Ce
NpaKkTHKyBa HaBCAKBIE, KBIAETO HMa 3ala3eHa NpPUPOIHA Cpela, MecTa € HHTEPECHO

https://doi.org/10.33919/ansd.22.7.1
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OMOJIOTMYHO M TEOJIOTUYHO pazHooOpa3ue. OpPHHUTOJOTMYHUSAT TYpH3bM OT CBOSI CTpaHa,
MOXe J1a ce MPAaKTHKyBa caMO B pPallOHH, OOraTh Ha BHJIOBO pPa3sHOOOpa3uWe Ha NTHIU WU
MeCTa, Ha KOWUTO C€ Ccpellar peakd M 3acTpallleHH nTudM Buaose. Haii-uecto
NPAKTHKYBAIUTE TaKbB TYPHU3bM HAOJIFOIABAT W/UIK (POTO3aCHEMAT MTHUIIUTE B €CTECTBEHATA
uM cpena Ha ooburanue [Kordowska, Kulczyk, 2015; Savova, Berberova, 2021].

KpecHenckoro gedpuie e OOCKT Ha HAy4YeH OPHHUTOJIOTMYEH HWHTEPEC MOPajIu
Pa3MOJIOKCHUETO My Ha €IUH OT IJIABHUTE MHIPAIMOHHU MbTUINA Ha ntunure — Via
Aristotelis. B To3u paiion ca ycranoBenu 147 Buaa nruiid, ocHOBHO THe3qsamu. OT Tsx 22 ca
BKJIIOueHH B UepBeHara kHura Ha bearapus. Ot cpemmamuTe ce BuoBe 64 ca OT eBpOIEHCKO
npupogo3anmrao 3Hauenue (SPEC) [BirdLife International, 2004], xato cBeTOBHO
3actpamieH B kareropusi SPECI e Bximrouen 1 Buna (uBageH abpaaser, Crex crex), a katro
3actpamenu B EBpona — B kareropust SPEC2 — 22 Buna u B8 SPEC3 — 40 Buga. Kpecnenckoro
neduie e oT CBETOBHO 3HAUCHHME KaTO IMpeACTaBUTENCH npumep 3a Cpean3eMHOMOpPCKHUs
6uom. Tam ce cpemiar 8 OHOMHO OrpaHHYeHH BHJa — IIaHMHCKU Kekiuk (Alectoris graeca),
roJisiM MacJIMHOB TipucMexynHuk (Hippolais olivetorum), Genouena cepauka (Lanius nubicus),
yepHorimaBa oBecapka (Emberiza melanocephala), wucmancko kamenapue (Oenanthe
hispanica), uepsenorymo kompuBapue (Sylvia cantillans), manko 4epHoriaBo KompuBapde
(Sylvia melanocephala) u ckanna 3umapka (Sitta neumayer). 3a kbcompbCTHs SICTPeO
(Accipiter brevipes) paitonst Ha KpecHa e eHO Hali-Ba)XHUTE MeCTa 3a THe3/IcHe B bhirapust.
3a mianuHckus keknuk (Alectoris graeca), rpaamHckara oBecapka (Emberiza hortulana),
roJieMusi MaciIMHOB nprucMexyaHuk (Hippolais olivetorum), uepeenorspbara cBpauka (Lanius
collurio), Gemouenara cBpauka (Lanius nubicus), ropckara uyuymura (Lullula arborea),
cuBara oBecapka (Miliaria calandra), cunus ckanen aposn (Monticola solitarius), sxanooHus
cunurep (Parus lugubris), rypryaumara (Streptopelia turtur), mecTpust ckajieH ApO3.
(Monticola saxatilis) u uyxana (Otus SCOPS) MSCTOTO MOIABPIKA 3HAYUTEITHH MOIYJIAlUU 32
crpanata. KpecHeHCKOTO aeduiie WMa PErHOHATHO 3HAYCHHE W 3a MUTPHUPAIIMTE MTHIN —
OCHOBHO TpabfMBH M TOWHH BHJOBE, HO CBIIO Taka € BAXCH W 3a MUTpalUsITa Ha
BoooOuBuTe nruim [Birds in Bulgaria]. ITpe3 2010 r. B To3u paiioH ca penHTPOAYLHPAHU
25 OenornaBu JiemIosia, KaTo JHEC Beue MMa (OPMHpPAHU TPYNHU, KOUTO C BPEMETO CE
NPEBPHIIAT B KOJIOHHU ChC 3arHE3/IBAHETO HA IBPBUTE TBOUKH.

Peuntponykiusara € U1 Ha KOHCEpBAIlMOHHATa OHOJIOTHS W CE€ 3aHUMaBa C
BBBEK/IAHETO HAa N3YE3HAIN BUIOBE OOpPATHO B €CTECTBEHATa UM Cpe/ia B PalilOHHU, B KOHTO Ca
ounu pasnpoctpanenu [Primak et al., 2018; Seddon et al., 2007; Sutherland et al., 2004].
Ta3u KOHIENIIHS 3a CIIACABaHE HA 3aCTPALICHUTE BUIOBE — UPe3 3a/IbPKaHe U pa3MHOXKABaHE
Ha 3aTBOPCHO C IMOCJEABAIIO OCBOOOXKIaBaHE B JIUBaTa NPUPOJA WIH 4Ype3 IUPEKTHO
NpeMeCTBaHE Ha WHIUBUIWTE OT €JIHO MSCTO Ha Jpyro, ChbllecTByBa otrnaaBHa. C
HATPYIBAaHETO HA BCE IOBEYE 3HAHUS, U CHOTBETHO CHOOPAKEHHS 32 CKOJOTMYHUTE U
COILIMATHUTE B3aUMOBPB3KH, CbBPEMEHHUTE PEUHTPOIYKIIMN U3UCKBAT OCBEH MPEABAPUTEITHO
U JICTAWJIHO CKCIIEPTHO IUIaHMpaHe, Taka W oOmiecTBeHa monakpena [BSPB; Kordowska,
Kulczyk, 2015; Pullin, Stewart, 2006; Seddon, 1999].

[Ipe3 mocnenHUTe AECETUIICTHsI Ce HaOJ0JaBa HAapacTBAllO MPU3HAHUE HA POJIATA,
KOSITO TMPOTPAMUTE 32 PEUHTPOIYKIIMS MOTaT Jia UrPasT 3a orna3BaHeTo Ha BujaoBere [BSPB;
Primak et al., 2018; Sutherland et al., 2010]. MexayHapogHHIT CHIO3 3a 3alliTa Ha
npuposaTa € pa3padOTHI TPENOPHKH OTHOCHO MpOIEAYpUTe, KOMTO TpsiOBa na ObaaT
CMa3BaHU KaKTO MPH IUIAHUPAHETO, TaKa W TMPEIH, W MO0 BpeMe Ha OCBHIICCTBIBAHETO Ha
IporpaMu 3a PEUHTPOAYKIMS Ha BUIOBE OoT AuBaTa (hiopa u payna [IUCN 1998; IUCN/SSC,
2013; Stoynov, 2019].

MexayHapOJHUAT W HATPYNMaHUSAT Ha MECTHO HUBO OMHUT OT PEHHTPOIYKIIMSATA HA
6enormnasus jgemos (Gyps fulvus) mokassar, de 3a 1a Obe Ch3/1a7eHa HOBA KOJOHHUS TPsiOBa
Jla IMa MTOCTOSIHHO JICHCTBAIlA TUIONIA/IKa Ha pa3cTosiHue 1 — 5 km oT moaxosii 3a HOIyBKa

https://doi.org/10.33919/ansd.22.7.1
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W/WJIHA THE3JIEHE CKAJICH MacuB, U Aa Obaatr ocBoOoaeHu MuHuMyMm 10 GenoriaBu Jeniosay,
HO Ha#i-m00pe mone 50, B mepuoa oT 2 — 3 mopeaHu roauHu. Hali-cronywinB ce okasBa
METOJBT Ype3 aJalTallMOHHU BOJHMEPH, MPHJIOKEH, OMUCAH M JO0Ka3aH Karo paboTemn| OT
dpenckara npupomoszamutHa opranm3anus FIR u mo-kbcHo ot LPO/BirdLife France
[Stoynov, 2019; Stoynov et al., 2018].

3a 1a ce OCUTypSAT ONTHUMAJIHH YCJIOBHS Ha NTUIUTE 33 aJalTHpaHE M0 Hal-T00pus
HA4YMH KbM HOBaTa CpeJia, MSACTOTO Ha ITyCKaHE M HETOBUTE XapaKTEPUCTHKHU TpsiOBa aa ce
n30epaT BHUMATENHO. M3mon3Banara crpaTerusi HaIrbIHO oTroBapsi Ha kputepunte Ha [UCN
3a peuntpoaykuus [IUCN/SSC2013]. B Boarapust 3a ocBoOOXjaBaHe Ha OeClIOTJIaBUs
aemosa (Gyps fulvus) nocera e u3mon3Ban METOIBT C AKIMMATH3AIMOHHK BOIHepH [Stoynov
etal., 2018].

B bwirapus uMa TpaJuiuu B TPAHCIOKAIUATA U PEUHTPOIYKIUATA HA JUBH KHUBOTHH
[BALKANI; BSPB; FWFF; Stoynov, 2019].

Enun takeB Bua e Oenornasust jgemosn (Gyps fulvus), koiito ¢ 6uin MHOroOpoeH u
IIMPOKO Pa3MpOCTPaHECH THE3AAN BUA B bearapus mo 40-Te roaMHM Ha MHHAIHMS BEK
[Demerdzhiev et al., 2007; Patev, 1950]. Cnexn cpenata Ha XX Bek BUABT ce HAOI0AaBa 10~
PAIAKO B pa3iM4HM YacTH Ha CTPaHaTa M BEPOSITHO € M34e3Hall KaTo rHe3nsu] okoio 1970 r.
[Baumgart, 1974; Demerdzhiev et al. 2007]. ITpe3 1978 r. 8 3tounu Pomonu e oTKprTa HOBA
pa3sMHOXHUTEIHA IPYIUPOBKA Ha BHJIA C €Ha rHe310Ba aBoiika [Michev et al.,1980] wm 1 — 4
pasmHoxkaBamiy aBoiiku [Yankov, Profirov, 1991], naii-BeposTHO KOJIOHHMS, Bb3CTaAHOBEHA OT
MJTaJTA TITUIIH.

Bb3 ocHOBa Ha KOMIUIEKCHU MEPKH 3a Ola3BaHe, BUIBT C€ Bb3CTaHOBsSIBA 0aBHO 110 10
rHe3 M aBoiku npe3 1987 r., u Ha okoso 70 aBoiiku mpe3 2014 r. [Demerdzhiev et al.
2014; Dobrev, Stoychev, 2013]. Boupeku HapacTBaHETO Ha Opos Ha pPa3MHOMKABAIIUTE CE
JIBOMKH, TUIOITA, KOSITO 3aeMa BUIBT, OCTaBa CPAaBHUTEIIHO OTIPAaHUYCHA — CKAJTHIUTE MaCHBU B
pascrosinue Ha 20 — 30 km mo qonmHara Ha peka Apja, a miomTa 3a XxpaieHe B bbiarapus ce
pasmmpsiBa 10 okono 3000 — 4000 km? u omie TOJIKOBa M3BBH IpaHUIATA — B TPBIIKATA YaCT
Ha W3tounum Poponu. ToBa € eAMHCTBEHHWST palilOH B CTpaHaTa HH, KBJAETO BUIBT CE
pa3MHOKaBa Jio mbpBoTO necermierne Ha XXI Bek [Stoynov, 2019].

Crnen OKOJO JeceT TOAMHU IMOATOTOBKA M TUIAHMPAHE B PAMKHUTE HAa MEXIyHapoIHa
WHHUIIMATHBa, HapeueHa [lnan 3a neiicTBue 3a nemosaute Ha bankanute [Tewes et al., 2004],
npe3 2010 r. ca BHecenu nTunu oT Hcmanus, ®paHius U 300MapKOBE OT pPa3IHUYHU
€BPOICHCKH CTPaHM, KOWTO Ca OTTJICAAHHW HA 3aTBOPCHO W/HIU PEeXaOMIUTHpPAHU OEIIOTIaBU
nemosian. Te ca Ounu IbpKaHU BB BPEMEHHO M3TPaJIeHU BOJHMEPH, a OCBOOOKIaBaHUATA ca
OWJIM TUTAHUPAHU CHIIIACHO METOJa Ha aKJIMMaTH3aIusITa Ipe3 BOJIUEPH, KOMTO € pa3paboTeH
u npuiaran npe3 1980-te B Llentpanuus macus BB @pannus [Stoynov, 2019; Stoynov et al.,
2018].

[TonokeHuTe ycuiIWs 3a 3ama3BaHETO HAa BUJA W PEUHTPOAYKIIMOHHUTE IEHHOCTH,
KOUTO ca Ounm pa3Butd B KpecHeHckoTo aeduiie, ca OCHOBHara IpHYMHA Ja Obaar
MPEeIOTBPAaTEHU peluila aHTPONOTeHHH (aKTOpH, KOUTO B MHHAIOTO ca OWJIM CBBP3aHU C
M34Ye3BaHETO Ha OCJIOTJIaBUS JICIION OT Ta3W TEPUTOPHs. Belipekn ycumusata odade, Bce ome
ca HaJMIIe 3acTpamaBay GakTopu KaTo AUPEKTEH OTCTPEN, He3aKOHHA yroTpeda Ha OTpoBa
Cpelly XHWIIHWIIM W OTTaM — HaTpaBsHE Ha BHJA, TOKOBH YAapd U CONBCHIU C
€JIEKTPOIIPEHOCHATA MPEJKa, JIUTICA Ha TOCTHIT IO XpaHa U HaMaJliBaHEe Ha XpaHUTEIHaTa 0a3a
[Boev, Michev, 1981; Green Balkans; Michev, 1985; Simeonov et al., 1990; Spiridonov,
1987; Stoynov, 2018; Stoychev, Karafeizov, 2004].

[TpeBb3MOrBaHETO ¢ TOPEeN30POCHUTE 3aIlJIaX! JIO0 TOJIIMa CTEIIEH 3aBHCH OT IpOMsSHATa
B CaMOCB3HAHHMETO HAa MECTHOTO HAceleHHEe M TMOBUIIABAHETO Ha MPUPOJO3AIIMTHATA
kynrypa. [logkpenara ot JOKaJTHUTE OOMIHOCTA OM UMAJIO TTOJI30TBOPHO BB3ICHCTBHE BHPXY
PEHHTPOAYKIIMOHHUTE TPOIECH W CTA0MIM3MpAHETO Ha Tmomynanusara. M3xoxkmalku ot
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neUHUIKATA 38 €KOTYPU3BM, M MO-KOHKPETHO, OT €IWH OT HETOBUTE €(eKTH — OMa3BaHETO
Ha MpUpojara, Ieira Ha paborara € Ja ce MPOy4Yd BBH3MOKHOCTTA 3a pasBUTHE Ha
OpPHUTOJIOTHYEH Typu3bM B KpecHeHCKoTO meduie, Ype3 KOeTo 1ga ce MOAIMOMOTHE
omasBaHeTo Ha Genoriasus jgemoss (Gyps fulvus).

1. O0exT 1 MeTOx

OOexkT Ha NPOYYBAHETO € OPHHUTOJOTMYHHMSAT TYPU3bM Karo HWHCTPYMEHT 3a
[OJIIOMaraHe Ha OIla3BaHeTO Ha momynanusra oT OemornaB nemosa (Gyps fulvus) B
Kpecuenckoro aeduie (Pwur. 1). M3nons3BaH € aHATUTHYHHUAT IOAXOJ, NMPH KOWTO ca
00001IIeHN ¥ HHTEPIPETUPAHH JIUTEPATypHH AaHHH. OCBIIECTBEHHU Ca M TCPSHHHU MPOYIBAHUS
B palioHa.

© Adelina Sayeva

\ “ A .
®@ur. 1. benornae nemosi (Gyps fulvus) (Caumka: mudeH apxuB Ha aBTOPa)

2. Pe3yaraTu u quckycus
OpHUTOJIOTMYHUAT TYPU3bM KaTo clieluain3upana opMa Ha eKOTypHU3Ma, HO C aKLIEHT
BBPXY BHJIOBOTO pa3HOOOpa3ue OT NTULH, TPSAOBA J1a OTroBaps Ha CIECIHUTE XapaKTEPUCTHKU:

v IPOYKTHT JIa € Ch3/ajieH Ha 0a3aTa Ha HalIWYHe Ha MECTOOOHTAHWS W/WIH MecTa Ha
CTpyIBaHE Ha pa3HOOOpa3ne Ha NTULM U/UIU PAJIKO CPEIlaHU TaKUBa,

v/ Ia [OompHHECE 3a EKOJOTMYHOTO o0pa3oBaHHMe, Karo Jaae HOBH 3HAHUS 34
€KOJIOTMYHOTO 3HAYeHWEe Ha MNTHULIMTE KaTo dYacT OT OOKpbXkKaBallla HU Cpena,
3aIUIAXUTE 3a TAX U HAYMHUTE 3a TAXHOTO OIa3BaHE,;

v Jla CIIOMOTHE 3a Ola3BaHe Ha OPHHUTOJIOTHYHOTO Pa3sHOOOpasume — 4pe3 IMO3HABATEIHH
TypOBe€, KOHKPETHH MPUPOI03AIIUTHI HHUIIMATUBH, pabOTa ¢ MECTHOTO HAaceJIeHHUE U
pa3dCHABaHE Ha IIOJI3UTE 3a HEr0 OT ONAa3BAHETO HAa BUAOBETE, BKIJ. COLUAIHO-
UKOHOMUYECKH I10JI3H;

v/ €KOJIOTHYEH MEHHUKMBHT Ha TYPHCTHYECKATA JIEHHOCT.

N3x0oxaaiiku OT MOCOYCHUTE XapaKTEPUCTUKUA HA OPHUTOJOTUYHUS TyPU3bM, CMSATAMeE,
4e TaKbB MOXKe J1a ObJie pa3BUT B paiioHa Ha KpecHeHcKko feduiie u 4e ToBa Iiie JOTpUHECe 3a
3ama3BaHe Ha Oesornasus siemosi (Gyps fulvus).

ToBa MOXe J1a ce OChLIeCTBU 4pe3 OO0pa30BaTENHUS €NEMEHT Ha OPHUTOJOTHYHUS
TYpU3bM, KOMTO /1a € HACOUYEH KaKTO KbM TYPHUCTUTE, TaKa U KbM MECTHOTO HacelleHue, Thi
KaTo TYPUCTUYECKHUTE JCHHOCTH M MKOHOMHUYECKUTE O3 3a XopaTa U3IUIOo ce Oa3upar Ha
YCHENIHOTO 3ama3BaHe Ha Buga. HMHdbopmupanoctta Ha OOMIECTBOTO 3a TMOAOOHHU
(bayHUCTUYHH, KOHCEPBAIIMOHHO 3HAYMMHU MPOEKTH M WHUIMATUBU € BAKEH aCMeKT 3a IO0-
JT0OOpPOTO M YCTOMYHMBO pa3BUTHE HA OPHUTOJIOTHYCH TYPU3bM B TO3W paiioH. B To3u cMHCHI €
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BXHO Jla C€ MpOydaT BB3MOXKHOCTUTE 3a OTBapsHE Ha OOpa30BATENHU IMOCETUTEICKU
LEHTPOBE U MOCTaBsHE HAa UH(POPMALIMOHHU Ta0eH.

OcHOBHaTa TYpUCTHYECKA aTPaKIHsl € CBbp3aHa C pEUHTPOIYKIIMOHHATA AEUHOCT, KaTo
Hali-uecTaTa TYpUCTHYECKAa NpaKTHKa € HabmoJaeHue U (Qoro3zacHEeMaHe Ha MNTULUTE Ha
cBoboma. Ilpm wm30opa Ha Mecta 3a HabmogeHwe u (OTO3acCHEMaHe, KAKTO H 32
MUHUMU3HUpaHE Ha €BEHTYaIHU €EeKTH OT TYPUCTUUYECKH HATHUCK, € BaXKHO MPH IUIAHUPAHETO
Y TIPU TIOCTIABAINMS MEHUKMBHT Ha 00€KTa J1a Ce B3eMaT MPEABU]I CIICTHUTE CIICTIH(PUKU:

v' M36paHoTo MsCTO € OWJ0 O00MTABAHO OT BHAA B MHHAJIIOTO — Pa3sBUTHETO Ha
OPHHUTOJIOTUYEH TYPU3bM Ha MSCTO, KOETO HOCH ,,ACTOpUA™ ChC cebe CH, AOImpUHACH
KbM ISUIOCTHOTO M3KHUBSIBaHE M 00pa30BaHME Ha TypucTUTe. Te Morar jga mpoydsaT
I[eTafIJ’IHo MeCTOO6I/ITaHI/ISITa Ha BHJIa B MHHAJIOTO, CHCLII/I(l)I/I‘-IHI/ITe CKOJIOTUYHH
yCIIoBUs, OOYyCHaBsIIM CBHIUIECTBYBAHETO MY, KaKTO M JPYI'MTE BUIOBE, CBHP3aHU C
palioHa U TSAXHOTO MSCTO U POJIs 38 PEUHTPOLYLIUPAHUS BUL.

v Iloakpena Ha MECTHOTO HAceJeHHMe — I[Opajud Oorarara HCTOpUS Ha BHJA,
MHTPUTYBAILIOTO PAa3BUTHE HA HEroBaTa YMCIEHOCT W AaHTPONOreHHUTE (HaKTOPH,
OKa3Ballld BIIMSHUE BBPXY IMOMyJaIUATa, OCUTYpPSBAHETO HAa MECTHH BOJAud, KOHUTO
HMAaT OTHOLICHHME KbM IPUPOAO3AINUTHUTE JIOKAJIHU W PETHUOHAIIHU I[ef/'IHOCTI/I, 6I/I
MMAJIO TIOJIOKUTENEH e(DEeKT KaKTO BhpPXY Mo-100paTa OCBEJOMEHOCT Ha MOTPEeOUTENnTE
Ha TYPUCTUUYCCKHUTC YCIYyIru, TaKa M 3a MECTHATa MKOHOMMUKA IOpaAX OTBApPAHCTO Ha
HOBM pa0OTHU MecTa. BaXHHM XapakTEepUCTUKH HA YCTEIIHUS €KOJIOTHYEH TYpU3bM € Ja
npejasiara eKCKyp30BOJICKO OOCTy>KBaHe MO BpeMe Ha IBbTYBAaHETO C J00pe o0ydeHHu
MECTHHM BOJauH, Ja Ipejjiara Bb3MOKHOCT 3a Cpellla M B3aUMOJICHCTBUE C MECTHHTE
06HIHOCTI/I, NpeaABAapUTCIIHO Ja MOArOTBA TYPHUCTUTC 3a CIKCAHCBHUA XKHUBOT U
TpaJMLIMUTE Ha MECTHHUTE XOpa, J1a MPEAOCTaBs BB3MOXKHOCT 32 MPHUHOC KbM MECTHH
HCIIPABUTCJIICTBCHU OpTraHHU3allvM, KaKTO U Ja Ipeajiara HaCTaHsIBaHC B MCCTHH KbIIU 34
TOCTH, BUJIH, XOTEJIH.

v Msrpaxaane Ha GoTo-yKpUTHS 32 HAGJIIOAEHHE HA IITHIM — 33 YCTOWYHUBO Pa3BUTHE
HA OPHHUTOJIOTHMYEH TYPU3bM, CBBP3aH C PEMHTPOAYKIMATA HA BUJA, € BAXKHO Ja ObaaT
yBaxaBaHU U CIIa3BaHHU HCTOBUTC CHCHI/I(l)I/ILIHI/I HU3UCKBAaHHA, CBbP3aHU C IporpamMara 3a
peuHTpoaykius. ToBa BKIOYBA MHUHUMH3UPAHO TPUCHCTBHE HA Xopa C Mel
CIIOKOMCTBUE Ha NTUOUTE W CBOTBECTHO € BAXHO TYPUCTUUYCCKHUAT IIOTOK JOa 6’[)2[6
OTJlalieyeH OT aTpaklMK KaTo IUJIOMIAJKUTE 3a TOJIXpaHBaHE WM BOJHEPUTE 3a
aKJIMMaTHU3aIMs U MOCIEeIBAal0 0CBOOOXKIaBaHe B nuBaTa npupona. OT mpyra cTpaHa,
TE€3U HWHTEPECHU TMpolecu Ouxa Mormu na OpAar (oro3acHEMaHH B CIEIUATHO
W3rPaJICHU 3a 1enTa (OoTo-yKpUTHS B OJM30CT M0 TUIOMIAJKATa 3a IMOJAXPaHBAaHE I B
ONIM30CT 70 BOJHMepara 3a OCcBOOOXkIaBaHe. ToBa OM TrapaHTHpANO CIOKOMCTBHETO U
CHUTYpHOCTTA Ha NMTHUIUTE, & CHIIO Taka OM HOCHUIIO NKOHOMHYECKA TT0JI3a.

v’ TIoceTHTEICKH HEHThP — NPUPOJO3ANIMTHUTE ITOCETHTEICKH IIEHTPOBE Ca MECTa,
KbJIETO TYPUCTHUTE MOraT Ja MOJy4daT AOMBIHUTENHA WHpOpMalMs 3a crnenuduaHu
0COOCHOCTH Ha BUJa OT MEpPCOHAaa Ha IIEHThpa, KaKTO U Jla MOJKPEIsIT Kay3aTa 4pes3
JapeHre WK MOKYIIKa Ha CISIIHATHO U3pa00TeHH apTUKYIIH, CBhP3aHH C TEMaTHKATA.

v Onpenesisine HAa KOHKPETHH MapIIPYTH M NYHKTOBEe 3a Ha0Jl0JleHHe —
pallOHUPAHETO, TPAHCEKTHUPAHETO MW ONPENEISTHETO Ha KOHKPETHM IIYHKTOBE 3a
HaOMO/IeHue Ha NTHUIIMTE € BaXXHO YCJIOBHE, Taka, 4e Te Ja ObaaT Ha Oe3omacHo
pas3cTosiHUE OT 3acTpamaBamu (pakTopu (HaAmp. KOJM, XOpa), HO B CHIIOTO BpeMe Ja
ObJaT BB3MOXHH 3a HaOmrofeHne u (oTtozacHeMaHe. VIMEHHO Topaau Ta3u MPHYMHA,
cMsTaMe, Y€ 3a yCIelIHaTa peajlu3alus Ha OPHUTOJOTHYEH TYypH3bM B paiioHa e
HEOOXOUMO Jla C€ M3TOTBAT CIEUUATM3UPAHU KApTH U MapIIPyTH 32 TOCEUICHHE,
IIYHKTOBE 3a (poTO3acHEMaHe U HAOJI0IEHUE Ha NITUIUTE.
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>

@ur. 2. AxIMMaTU3aloHHa BOJIMEPA 3a JIEMIOS AN B MECTHOCTTA ,,J[eHYOB uyKap“ B
KpecHenckus nposiom 10 ¢. PakutHa [Stoynov, 2019]

3akio4enue

Pesyararure oT mpoydyBaHETO IMOKas3axa, ue B paiioHa Ha KpecHeHckoTo neduie mma
NOTCHIIMAJ 332 Pa3BUTHE HA OPHUTOJOTMYEH TYpPH3bM H Y€ MPH MPABUIHO IUIAHUPAHE U
MEHa)KHPaHE Ha TYPUCTHYECKUTE JCHHOCTH TOBAa OM HMMAJI0 pEAWia IO3UTHBU BBPXY
peuHTpoayKIMsTa Ha O6enorinasus nemosn (Gyps fulvus).

BaaroxapHocTu

ABTopUTE M3Ka3BaT OJarogapHOCT Ha JjenaprameHTt ,llpuponnu Hayku™ Ha Hos
OBJITAPCKM YHUBEPCHUTET, HA KOJIETUTE OT Kareapa ,,300J0TUS W aHTPOMOJIOTHS Ha
buonornyecku ¢akynter Ha Coduiickn YHUBEPCUTET, C KOUTO € OCHIIECTBEHAa ChbBMECTHA
paboTa Ha TepeH Ipe3 FOJUHUTE 3a U3Cie/IBaHe Ha noTeHuana Ha KpecHeHckoro aeduie, u
Ha @onn 3a auBara Quopa M (ayHa 3a HECHMPHMTE YCWIMSA Npe3 TOJUHHUTE 3a
BB3CTaHOBsBaHETO Ha Oenornaswust jemosa (Gyps fulvus) B ctpanata HH.
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Results of a parents survey on the single-use baby nappies and waste
treatment

Dilyana Elenkova, Ralitza Berberova
New Bulgarian University, Department of Natural Science, 21 Montevideo Blvd., Sofia, Bulgaria
elenkova.d@abv.bg

Pe3rome: IlpoyuBane mpencraBsi pe3ynraTd, ye MOTPEOJCHUETO HA €JHOKPAaTHU OeOelrku
TIeJIeHN 3a jena Ha Bb3pacT 0 — 2 1. u reHepupanuTe oT Tsax ornaabim B EC 3a 2017 1. Bp31mH3a Ha
0sm30 33 MIIpA. TIENIEHU OT TO3H BHJ M ChOTBETHO Ca TeHEPUPAHU OKOJIO 6,7 TOHA OTHAIBIM OT TSIX,
win 4e enHo 6ebe ynorpebdsisa 61m30 2200 memeHu u reHepupa mo 438 kg oTmagbly TOAMIIHO.
Brnpeku ye Te3u €AHOKpAaTHU NPOAYKTH ChIBPKAT IUIACTMACA, KbM MOMEHTA HsIMa M3UCKBAaHE 3a
TAXHOTO CIIELMAIHO TPETUPAHE, a IIEHATa Ha aJTEpPHATHUBHUTE TEXHU BAPHAHTH € MO-BUCOKA. Tbil
KaTo M300pBT HA MEJCHW W HAaYMHBT Ha TPETHpPaHE HA €JHOKPATHUTE TAKWBA M3LSIO 3aBUCH OT
poauTenuTe, LEeaTa Ha HacTosIlaTa paboTa € Ja MPOoydd MHEHHETO Ha OBIrapcKu POAUTEIH
OTHOCHO ynoTtpe0ara Ha MeJIeHH, HAarJlaCUTe UM 32 H3II0J3BaHE Ha aJTePHATUBU U FOTOBHOCTTA UM
3a pa3leNHo ChbOMpaHe Ha OTNAIbLUUTE OT TSIX.

Knrouosu oymu: eqHOKpaTHU OEOEIIKY MEIeHH, OTIaIblIN, aHKETHO IIPOYYBaHe

Abstract: A recent survey results show that in 2017 in EU 0 — 2 years old children have been
used approximately 33 billion single-use baby nappies which are generated about 6,7 tons of waste,
or, only one baby needs 2200 single-use nappies and generates 438 kg of waste per year. Despite
these single-use products contain plastic, there are no specific regulations for their waste treatment
and also the price of their alternative option is higher. The choice of nappy types and waste
treatment depends entirely on parents. This paper aims to investigate the Bulgarian parent attitude
to single-use nappies, alternative products and separate waste collection.

Key words: single-use baby nappies, waste, survey

BnBenenne

BbB BCEeKMAHEBUETO CU BCUUKU CME 3a00UKOJIEHH OT MPEeIMETH 3a €JHOKpaTHa yroTpeoa,
rojsiMa 4acT OT KOUTO ca U3pabOTEeHH MPEIUMHO OT IjJacTMaca ¥ B MHOTO TMO-MaJIka CTENeH OT
€CTeCTBEHM Marepuanu. Taka € W B XKuMBOTa Ha efgHo Oebe. ChluecTByBaT Hal-pa3inyHU
MIOMOUIHHU CPEJCTBA, U3IOJI3BAHU 3a OTIVIEKIAHE HAa HOBOPOJEHO — IEJIEHHU, MOKPH KbpPIHUYKH,
NoCTeNKH, yapmadu, OypkaHU, KyTHH, KOUTO BCEKHIHEBHO Clie]] €JHOKpaTHa ymnoTpeba ce
IpeBphILIaT B OTHAIbK U OMBAT M3XBBPIJISAHU, KaTO B HAH-TOJISIMO KOJIMYECTBO ca OeOemKuTe
nenenn (mammnepcu). [lopaau HM3rpaxkaamUre v MaTepHaid, MOTPEOJICHHETO UM B TOJIEMH
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KOJINYeCTBA M OBP30TO UM MPEBPBIIAHE B OTMAIBK, TIXHATA YIOTpeda Bpean HA OKOJIHATA cpesia
[Cabrera, Garcia, 2019; Khooa et al., 2018; Oh, Shinogi, 2013; Pathak, Navneet, 2017; Pelovski
et al., 2007].

Crnopen mpoyuBaHe Ha MOTPEOJIEHUETO Ha €JHOKPAaTHU OEOCIIKY MEJIeHH U TeHepUpaHHUTe
OT TAX OTHagblU B pamkute Ha EBponeiickus cpio3z (EC) 3a 2017 r. e ycraHoBeHo, ue ca
U3MON3BaHU 05130 33 MIIpA. MeJIeHH OT TO3H BHJl U CHOTBETHO ca '€HepUpaHHU OKOJIO 6,7 TOHA
OTHaably OT TsAX. IIpoyuBaHeTo € HampaBeHO Ha 0a3zaTa Ha CTaTUCTHYECKH JaHHH. Jlenarta Ha
Bb3pact 0-2 roaunu (usmonsBamiy menenn) 3a 2017 r. 8 EC ca nag 15 mun. IIpuema ce, ge mo-
rojsiMaTa 4acT OT MOTPEOMTENUTE W3IMOJ3BAT IMEJICHH 3a €IHOKpaTHa ymorpeba. 3a eqHo Ocbe
CpeIHO Ha JIeH ce Ipeamnoyarat 6 IbTH CMsHA Ha MeJIeHH, a CIIope]l MpUeTa CTaTUCTUKA CPETHOTO
TErJIO Ha BCsIKa IMeJieHa ciiel HeiHara ynorpeda e okono 200 g. OTTyk cienBa, ye caMo 3a eaHa
rogrHa 3a egHo 0ebe ca HeoOxommmu Omm3o 2200 meaeHHM UM CHOTBETHO, Y€ BCIKO JIETE
npousBexa 1mo 438 kg ormaapuu ot nenenu roaumiHo [Cabrera, Garcia, 2019].

Crnopen apyru mpoy4dBaHuUs [0 TemMara eqHo Oebe mpou3Bexa eANH TOH OTIAIbK 32 eHa
TOJIHA, KOTATO C€ M3IOJ3BaT MEJICHH 3a eHOKpaTHA yrmoTpeda 1 ue Te3u OTHAIBIHN ChCTAaBIIsBAT
50% ot reHepupaHuTe OUTOBH OTIAABIM Ha AoMakuHCTBOTO [Meseldzija et al., 2013].

Bwnpeku 4e B mocienHUTE TOJUMHUA C€ OOpbBINA TOJISIMO BHUMAHHE HAa 3aMbPCSIBAHETO OT
MJIACTMACOBHM TPOJYKTH 32 €IHOKpaTHa ymoTrpeda KaTo HAWJIOHOBUTE TOPOMYKU M MpHOOpH,
NEeNIEHUTE 3a E€JHOKpaTHa ymoTrpeda, KOMUTO TNPHUYMHSIBAT CHIIO TOJIKOBA IIMPOKOOOXBATHO
BB3JICHCTBUE BBPXY OKOJIHATA Cpela, OCTaBaT HM3BbH O0XBara 3a crneuu(UuyHO TpeTHUpaHe.
[Tenenure He ca onucanu B JJupektura (EC) 2019/904 na EBpornelickust mapiameHT 1 Ha ChBeTa
oT 5 toHu 2019 r. OTHOCHO HaMalsBAHETO Ha BB3JEHUCTBHETO HAa OIPEACIICHH IJIACTMACOBU
IPOAYKTH BbPXY OKOJHATA Cpefa, BHIIPEKH Ue ca U3pabOTEeHH OT IuIacTMaca | ca 3a eHOKpaTHa
yrnotpeba [Directive (EU) 2019/904]. TTo dupextuBa 2018/851 Ha EBporneiickust mapjgaMeHT U Ha
CoBera 3a uzMmenenue Ha Jlupextusa 2008/98/EO oTHOCHO OTHagbLUTE T€ C€ OMPEIENST KaTo
outoB ornaxbk [Directive (EU) 2018/851].

Tperupanero Ha eJHOKpaTHU TeneHH B bbiarapus KbM MOMEHTa Iomajga B oOXBara Ha
CMETOCHOMpAaHETO Ha OWTOBU OTMAIBIM M W3BO3BAHE 10 PETHOHAIHHUTE Jema 3a OTHaJbIIH.
HanponaiHOTO 3aKOHOJATEICTBO M CTPATETHUECKUTE JOKYMEHTH B CEKTOpa HE H3UCKBAT
CIICIMAJICH PeXKUM Ha TpeTupane Ha Te3u ornanbiy [Naredba Ne 1, Naredba Ne 2, NPUO 2014 —
2020, NPUO 2021 — 2028, ZUO]. CoriacuHo 3akoHa 3a ympasienue Ha otmnaabiute (3Y0) u
Hapen6a Ne 2 3a knacudukanus Ha OTIagbluTe, T€ ca KIacCU(pUIIUPaHU KaTo:

(1) ,,otnagbiy, yneTo chOupaHe u 00e3BpekKIaHe HE € O0SKT Ha CICIMATHN M3UCKBAHHS C OTJIE]
MpeoTBpaTsBaHe Ha UH(MEKINK (HallpuMep MPEeBPBH3KHU, TUTICOBU OTIMBKHU, CHIAITHO OENbO, Ipexu
3a eJHOKpaTHa ymorpeba, mammepcn ) (kox 18 01 04). OTmagbuuTe ¢ TO3HM KOJ Ca ¢ MPOU3XO OT
POJMIIHA TIOMOII, TUArHOCTUKA, MEAUIIMHCKH MaHMITYJAlUU WK TPOQUIAKTHKA B XyMaHHOTO
3[paBeoIia3BaHe, T.€. TOBA Ca OTMAIbIHU OT JICYeOHU W/WIIM 3/IpDaBHU 3aBEICHUS U CE YIPaBIISIBAT
no pena Ha Hapen6a Ne 1 ot 9 dpeBpyapu 2015 r. 3a U3UCKBaHUATA U AEWHOCTUTE 110 CHOMpPaAHE U
TpeTUpaHe Ha OTMAIbLIUTE HA TEPUTOpPHUATA HA JEUECOHWUTE W 3[PABHUTE 3aBEICHHS, CHIIACHO
KOSITO Pa3JieIHO ChOMPAHUTE HEOMACHU OTMAIbLIM, KOUTO HE TMOAJEKAT Ha OIMOJI30TBOPSIBAHE,
BKITIOYHTETHO PEUUKINpaHe, C€ TOCTaBIT B KOHTEWHEpHUTE 3a OWTOBH OTHAIbIM H CE
OTCTpaHABAT Upe3 CUCTEMATa 3a CMETOChOMpaHe Ha HACeIEHOTO MSCTO;

(2) ,,cmecenn OutoBu ormambuu® (kom 20 03 01) — cerimacHo 3YO KMeThT Ha OOIIMHATA
OpTraHU3Upa YIPaBICHUETO Ha OUTOBUTE OTHAIBIN, 00pa3yBaHU Ha HEWHA TEPUTOPHSI.
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Bpopekn dye KbM MOMEHTAa HsMa HM3MCKBaHE 3a CHENM(DUYHO TpEeTHpaHEe Ha TE3U
OTMAIBIM WIM CTUMYJIH 33 yInoTpeda Ha IM0-eKOJOTWYHH MEJNEeHU, CMITaMe, Y€ € BaXKHO Ja ce
3ao4yHe JMCKYCHs IO TO3U BBIPOC B cTpaHara HU. Ha masapa ce mpeanarar pa3jivuHU BHUJOBE
MEeJIeHU — OT TaKuBa 3a MHOTOKpaTHa ynoTpeda, [0 MO-KayeCTBEHH M I0-EKOJOTUYHH 3a
€HOKPATHO M3IMO0JI3BaHE, HO CbOTBETHO U MO-CKBIM. ThI KaTo U300PHT Ha MEJEHU U HAUMHBT HA
TpeTUpaHE Ha €JHOKPATHUTE TaKMBa W3IS0 3aBHCH OT POAUTENMTE, I€]Ta Ha HacToAllaTa
paboTa e Ja npencTaBy pe3yaTaTd OT MPOBEICHO aHKETHO MPOYYBAaHE CpeJl OBITapCKH POAUTEIN
OTHOCHO yrnoTpe0aTa Ha MeJieHH, HarjJacuTe UM 3a M3IO0JI3BaHE Ha alTepHATHUBU U TOTOBHOCTTA
UM 3a pa3AeHo CbOMpaHe Ha OTHAIBIUTE OT THIX.

1. O0ekT 1 MeTOx

OOekT Ha mpoyYBaHEe € HarjacaTa Ha pOJUTENH 3a yrnorpedaTa Ha €JHOKpAaTHU OeOelKku
MeJIEHN U TIOCJIEBAIIOTO TPETHPAHE Ha OTHAIbUHUTE TPOAYKTH B bbarapus.

IIpoyuBaHeTo € HalpPaBEHO M0 aHKETHUS METOJ 3a MPSIKO chOMpaHe Ha MHpOpMaLus upe3
oHJIaliH 1u1atopma. AHKeTara € mpoefeHa ¢ ydacTuero Ha 100 pecrnoHJIEHTH OT pa3InyHU
PETMOHM Ha CTpaHaTa, HambJIHO aHOHMMHO, B mepuoaa 01 — 10 Maprt 2022 r. BepositHocTTa
aHKETHATa KapTa JIa € MOITbJIHEHA OT JIBaMaTa POAUTENIH Ha €THO JAeTe € MUHIUMAJIHA.

AHKeTHaTa KapTa € pa3paboTeHa CIIeLMaHO 3a TOBa NpoyuBaHe, OhOopMEeHa € B OHJIAMH
wiaTgopMa 3a aHKeTUpaHe U 00paboTka Ha naHHuTe Ha Survey.bg [ITAII] u e pasnpocrpaHeHa
ype3 conuanHara mpexa Facebook ¢ men na mocturse g0 moBede pecHOHIEHTH. AHKeTaTa
cpabppxa 10 BbIIpoca, rpynupany 1Mo HA4YKH, IIO3BOJISIBAI aHAIN3 110 TPH KPUTEPHSL:

- KOJIMYECTBO M BUJ] HAa yOTpeOsBaHUTE €AHOKPATHU IEJICHHU;

- Harjaca KbM ajNTepHATHBUTE HA €HOKPATHUTE NEIICHH,

- TpeTupaHe Ha OTHAABLUTE OT €IHOKPATHH IEJICHHU.

2. Pe3yaraTu M quckycus

KonndecTBOTO M BUABT HA YIOTPEOSBAHWUTE CIHOKPATHH TEJICHU OT POIUTCIUTE B
bearapus e mbppBUAT KpUTEPHUIl 32 aHANIM3 OT AHKETHOTO MPOy4YBaHE M 00XBallla MBPBUTE TPU
BBIIPOCA OT aHKETHATA KapTa. Pe3ysiraTuTe OT HEro MPEeACTaBIT pa3npeesICHUETO 10 Bh3pacT Ha
Jerara, KakBU BHUJIOBE TIEJICHU ce YIOoTpeOsBar 3a OTIIISKIAHETO UM U KOJIKO Ha Opoii MeJeHH ce
M3II0JI3BAT 3a JICHOHOIIHE.

Ot obmus Opoii anketupanu poautenu (100) Hail-ronsM € MPOLEHTHT HA TE3H, YUUTO
Jielia ca BbB Bb3pacToBa rpyma Hajg 1,5 r. (39%), cnenBanu ot te3u mexay 1 — 1,5 r. (38%), Ha
cleqBaIa MO3MIIMS ca JieraTa Ha Bb3pacT 6 mecena 1o 1 1. ¢ 12%, cnen ax ca Te3u mexay 0 — 3
Mecena cbe /% ¥ Hail-MarbK MPOIIEHT ca jJenara Mexay 4 — 6 mecena — 4% (dwur. 1).

0
39% 0% = 0-3 mecerna
12% 4-6 mecena
6 mecena - 1 roguaa
38% 1- 1,5 roguan

Hapn 1,5 roguan

®@ur. 1. Pasznipenenenue Ha fenara no Bb3pact
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OtHOCHO OpOs TeJIeHH, U3I0I3BaHM 3a JICHOHOIIKE, OTTOBOPHT ,,00 5 6pos* chOupa Haii-
TOJISIM TIPOIEHT aHketupanu — 51%, ciensan ot ,,5 — 10 6pos“ ¢ 47%, kato easa 2% moy3BaT
noBede ot 10 6pos nenenu 3a neHoHomue (dwur. 2).

30%
0
25% 22% 24%
20% 16% 14%
15%
10% 7% 8%
0 0 3%
B v 06 27 2% 0% 1% 0% 1%
0% - [
0-3 mecenna 4-6 mecenja 6 Meceria-1 1-15 Han 1,5
roavuHa TrOIUHA TrOIUHA

M 510 5 Opos 5-10 6post " Hax 10 Opos

®ur. 2. Pasnpesencnue Ha Opos MEJICHH, U3II0JI3BaHH 32 JICHOHOIIHE, CIIPSIMO Bb3pacTTa
Ha JieraTa

Ha Bbnpoca: ,, Kaxsu nenenu uznonzeame 3a omenesxcoanemo Ha Bawemo 6ebe? “, 971%
OT aHKCTHpPAaHUTE ca Jald OTrOBOp , MeleHUu 3a eOHokpamua ynompeba®, 2% ca 3a
,,6uopasepaoumume nenenu“ n ensa 1% ynorpeOsBart ,, nenenu 3a MHO20Kpamua ynompeoda “.
Huxkoii oT ankeTHpaHuTe HE € 0TOeIsA3aN, ue ,,He ynompedsaea neienu’ (T.€., 9e U3IMOI3Ba METOA

Ha ecTecTBeHaTa OeOemika xuruena) (dur. 3).

1% 2%

= []enenu 3a
eIHOKpaTHa
ymotpeba

= [Tenenu 3a
MHOTOKpaTHA
ymotpeba

buopasrpagumu
TIeJIeHN

97%
®ur. 3. PasnpeneneHue Ha peCIIOHICHTUTE 110 BUJ HAa YIIOTPEOsSBAaHUTE NIEJIEHU

Bropara rpyma BBOpPOCH pasriexiaaT HM3MOJA3BAHETO HA €KOJOTHMYHM AJITEPHATUBH Ha
€/IHOKPATHUTE MEJIEHHU, KAKBH Ca HAIrJIACUTE Ha POJUTEIUTE CIPSMO TAX U (PUHAHCOBUS ACIIEKT.

Ot pe3ynratute Ha BbIIpoca ,, Kakeu nenenu usnonzeame 3a omenexcoanemo Ha Bawemo
bebe? “ ce Bukna, 4e 97% OT poAMTENUTE M3MOI3BAT MEJNEHH 3a €IHOKpaTHa ynorpebda, HO OT
OTrOBOPHUTE HA BBIIPOCUTE MNO-IONY , Buxme au uznonseanu oOuopaszpadumu neneuu, 3a 0d
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npeonaseame npupooama?‘‘ u ,, Buxme 1u u3non3eanu nejieHu 3a MHO2OKpamua ynompeoa? *,
MOYE J1a c€ TPOCIIE/IN KEITAHUETO UM 32 ThPCEHE Ha AJITEPHATHBH.

BwrpocswT ,,Kaxsa cyma omoensme meceuno 3a nokynkama Ha neienu? € mpsKo CBbp3aH
¢ n300pa, KOWTO MpaBH BCEKH POAMTEIN, Thil KATO Pa3XxoAUTe, HAPABCHHU 3a TIEJICHH, Ca COJH/ICH
JISUT OT OFOJKETa Ha €IHO CeMEUCTBO ¢ Mako fete. Cymara, OTAems s Ha OT POJIUTEIINUTE 32 MEJICHH
BCEKH Mecell, € pasmpeneneHa no ciueanus HauuH (Qur. 4): 50% oT aHKETHUpPaAHUTE MECEYHO
nasat a0 50 5B. 3a mokynkara Ha nejaeHu, 42% otaensat no 100 nB., 32 7% MeceuHUST pa3xojl €
Hag 100 nB. u 1% He xynyBaT nenenu. To3u 1% ca poaurenure, MOJ3BallM MHOTOKPATHHU
TMIEJICHU, KOUTO Ca HAMPaBWJIH TbPBOHAYAIIHA HMHBECTHUIIUS 32 KYITyBaHETO UM U CHOTBETHO HSMAT
MECEUEH pa3xol.

50%
42%
® JTo 50 1B = JTo 100mB.
[Toseue ot 100 mB. ® He xymyBaMm meleHn

®ur. 4. Pasnpe/encHue Ha MECCUHHS Pa3X0J] 33 TIOKYIKATa Ha MEJICHH

25% 2204
20%
20%
16%
10% 7%
4% 4%
5% 3% 2% T 1% 204 3%
g 0%0% %1% 0% [ 0% 0% 0%
0% -
0-3 mecema 4-6 mecema 6 mecerma-1  1-15 Hang 1,5
rojuHa TOJIMHH TOJINHA

B JT1o 50 8 ® 1o 100mB. " [ToBeue ot 100 nB. ™ He xynyBam neneHu

®@ur. 5. Pasnpenenenue Ha MECEUHHUS Pa3X o]l 3a MEJICHU CIIOPE]l Bh3pacToBara rpymna Ha
nerara

Ha ®wur. 5 e npeacraBeHO CHhOTHOIIEHHETO HA MECEYHHUS Pa3XoJ 3a MEJIICHH CHPsMO
Bb3pacToBaTa Tpyla Ha Jenara. Pesynrature coyar, 4e NMPH POIUTEIUTEe Ha jemna 10 1 T.
MECEUHHSAT Pa3xoJ1 3a neneHu npeodiamaasa ot 50 xo 100 iB., mokaTo 3a jemna Ha 1 T. pa3xoabT €
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1o 50 nB. Uma pber ot 1% 3a pasxoau 3a mesieHu npu aenara Haja 1,5 r. cnpsaMo mpeaxoaHara
BB3pacTOBa IPyIia, KOETO ChOTBETCTBA Ha pe3ynTarure ot dur. 2.

Ot oTroBopuTe Ha BBIpOca , buxme au usznonzeanu oOuopazepadumu neieHu, 3a 0d
npeonazeéame npupooama? “ ce BUXKIA, Y€ OBITAPCKUTE POJIUTEIN Ca C MOJOXKHUTEIHA Harjaca
kbM Tax. Camo 3% OT pECHOHJCHTUTE ca Jald OTroBOp, 4e He Ouxa ymorpedsBaiu
O6uopasrpagumu nejaeHu. 36% ca oTroBopwIH C ,, /a1 Ouxa M3MOI3BaId TO3U BHJ TejieHu. 61%
Ouxa ymoTpeOsBaiM TaKbB BHJ| MEJICHU, HO IICHATA UM € MHOTO IO-BUCOKA OT OOMKHOBEHHTE
eaHoKpaTHU neneHu (dur. 6).

3%

36%

61%

® Jla = Jla, HO 1IeHaTa UM € MHOTO BUCcOKa ™ He

®ur. 6. Pa3npeﬂeneHHe Ha PpCCIIOHACHTUTE CIIPAMO Harjlacata UM KbM 6I/IOpa3FpaI[I/IMI/ITC
TICJICHU

Ha Bompoca ,, buxme au u3nonzeanu neineHu 3a MHO20Kpamua ynompeba? “ MOBEYETO
anketupanu (74%) otroBapsAT, ye He Ouxa HW3MON3BaNM, Aokaro 26% ca ¢ MOJOXHUTEIHA
HACTpPOWKa KbM MHOTOKPATHUTE MEJICHHU.

Cnen moapoOHO pasriexaaHe Ha AHKETHUTE KapTH C OTpUIATeNIHA Hariaca KbM
6uopasrpagumure mneneHu (3%) ce ycraHoBsiBa, ue 2% OT pECHOHJEHTUTE He Ouxa
yrnoTpeOsiBai  OMOPasrpaJuMH  IEJIEHH, HO Ca IOJOXKUTETHO HACTPOGHH KBbM TE3M 3a
MHOT'OKpaTHa ynorpe0a, ocTaHanuaT 1% e c HeraruBHa Haryiaca KbM JBET€ aJITEPHATHBH.

Criopen peICTaBeHUTE pe3yNaTaTd OBJITAPCKUTE POJAUTEIH MMAT JKEITaHWE Ja MPOMEHST
HauMHa Ha OTIVIeXk/JaHe Ha CBOMTE Jela C MO-INaJsll OKOJIHATa cpela MEeToi 4pe3 u3bopa Ha
QITEpHATHBA HA €THOKPATHHUTE TICTICHH.

Tpetust kputepuii, Bb3 OCHOBa Ha KOHTO MOXe€ Jla Ce HAallpaBU aHAJIU3 Ha pe3yJaTaTUTe OT
aHKeTaTa, € TPEeTHPAHETO Ha OTHAIBLUTE OT YHOTpeOeHHTe meneHu. Tasum dacT oOxBama
ocTaHaluTe 4 BBIpPOCAa OT aHKETHaTa KapTa, OT KOUTO MOJKE Jia Ce€ HaIpaBsT 3aKJIIOYEHUS
OTHOCHO:

- KaKBa 4acT OT OMTOBHUTE OTHAXBIM HA JOMAKMHCTBAaTa C MAaJKH Jela ca OTIaJHHUTE
MPOJYKTH OT TIEJICHHU;

- KyJlITypaTa Ha pOJUTENUTE 32 Pa3/IeIHOTO ChOMpaHe Ha OTIAIbIIH;

- OTHOIIIEHUETO Ha MECTHUTE BJIACTH KbM Pa3AeTHOTO ChOMpPaHe Ha OTIAIbITH.

Ha Bwmpoca: ,, Kakea uacm om omnadvyume na oomaxuncmeomo Bu ca usnonzeanume
nenenu? “ pe3ynTaTUTe ca pa3mpeesieHd MeXAy TpH OT mocodeHute otroBopu (dwur. 7): 50% ot
aHKeTUPAHWTE ca Jamu oTroBop ,,0 — 20% or oOmms ortmaabk, 41% ot 3amuTaHuTe ca
otrroBopuiu ¢ ,, 20 — 40% “ u 3a 9% oT poauTenure OTHAABKBT OT MeNeHH € MexXay ,, J0—70% .
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Hsama ot3oBanu ce pecnoHaeHTH 3a O0TroBop ,,80 — 100% “, mopaau KOeTo TO3U OTrOBOp HE €
BKJIFOUCH B aHAJIM3A.

Kakro e orpa3eHo B komeHTapa KbM Pur. 2 6posIT ynorpeOeHH MeJIeHH € TPSKO CBbp3aH
C BB3pacTTa Ha 0e0eTo, KOETO PECIEKTUBHO C€ OTpa3siBa W Ha KOJIUYECTBOTO OTmamgbk. C
1opacTBaHe Ha JIETETO MPOICHTHOTO ChOTHOIICHHE HA OTMAJbKa OT TEJICHH HaMaJsiBa CIIPSIMO
OOIIUS TOMAaKUHCKH OTIa bK.

41% |

= 0-20% =20-40% = 50-70%

®@ur. 7. PasnipenenicHre Ha OTIAIBIMTE OT MEJICHH CIIPSAMO OO JOMAKUHCKH OTIAIBK

Ha Bwnpoca: ,, Kax npoyeoupame c ynompebenume nenenu?“ 72% OT aHKETUpaHUTE
JaBaT OTTOBOP, Y€ U3XBBPJIAT YIOTPEOCHUTE MEJIeHH B OOLIUS KOHTEHHED 3a cMeT, 27% oTaemnsT
yrnoTpeOCHUTE TEICHH B CIEIUANICH KOHTeWHep W 1% wu3Mmoi3BaT MEJNeHW 3a MHOTOKpaTHA
yrnotpeba, T.€. He U3XBBPJIAT MejieHu Bceku aeH (Dur. 8).

0
80% 72%
70%
60%
50%
40%
30% 27%
20%
10% 1%
0% E—
M3xBBHpIIsiM TU B M3xBppisim tu B M3mos13Bam nesieHu 3a
00IIMs KO 3a OTAEJIEH KOII 3a MHOT'OKpaTHa
OTHAIBIN 0e0elKn OTHa b ymotpeba

®ur. 8. PasnpenencHre Ha PECIIOHICHTUTE CIIPSMO Pa3ICITHOTO
U3XBBPIISHE Ha YIOTPEOCHUTE TIEICHU

Ha Bwmpoca: ,, Cvoupame nu pazoenno omnadvyume om Bawemo domaxurncmeo? “, 23%
OT OBJATapCKUTE POAUTENH Ca OTTOBOPUIH C ,,/{a“, 49% ca oTroBopwiInd OTpHLATENHO, a 28% OT
aHKETHPAHWTE ca Ha MHCHHUE, Y€ OMxa ChOMpali pa3/IelIHO OTIAIbIUTE CH, HO B pallOHa, B KOWTO
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JKUBESAT, HAMA CUCTeMa 3a pa3fenHo croupane (dur. 9). Ot Te3u 0OTrOBOPH MOXKE Ja C€ HAIPaBH
3aKIIIOYCHUE, Y€ MaJKO HaJ IOJIOBHHATA OT POJIUTEIUTE MMAT JKEeJAaHWE WM BEYe U3TPaJCHH
HaBUIIM 32 PA3JIEIHO ChOUpaHe Ha OTMABLUTE OT JOMAaKHUHCTBOTO.

28% 23%

lI[a

49%
= He

Nwmawm xenanue, HO B palioHa HsIMa KOHTEHHEPH 3a
pas3jesiHo chOupaHe

@ur. 9. Pasnpenenenue Ha peCIOHICHTUTE CIPSMO Harjacata UM 3a Pa3/IeTHO ChOMpaHe
Ha OTHaIbIH

OT moapoOHOTO pasriiekJaaHe Ha AHKETHUTE KapTH U aHAIU3bT Ha MPEJCTaBCHHUTE
pesynaTatu ce BWxkaa, ye 80% OT pPEeCOHICHTUTE, KOUTO Pa3AeisAT YHNOTpPEOCHHTE NENeHH OT
001K OTIAABK, CbOUPAT U OCTAHAIUTE OTNAABLMU OT JJIOMAKHMHCTBOTO Pa3eiHo.

Ot otroBopa: ,, Umam scenanue, HO 8 palioHa HAMA KOHMeEUHepU 3a pa30eiHo cvoupane
U OT (paKTa, 4ye aHKeTHUpPAHUTE ca OT HACEJIECHH MEeCTa M0 IsiaTa TepuTopust Ha bearapus, Moxe
Ja ce TIPEIIoJIOKH, ue B 01m30 1/3 oT oOmMHUTE B CTpaHaTa HU HsAMa M3TPaJICHa CHCTEMa 3a
pa3zie’aHo chOMpaHe Ha OTHaIbIM WIM KOHTEHHEpUTE ca MaJIKo Ha Opoit 1 He 00XBaIat U310
HACEJICHOTO MSCTO, MJIM Y€ XOopara He ca ce IMOMHTEPECyBaJM M HE Ca HAsICHO 3a HAJMYUETO Ha
TakaBa CUCTEMA.

2%

mJla " He

®@ur. 10. Pa3npenenenue Ha pECIIOHASHTHTE CIIPSIMO yIoTpeOdaTa Ha KOHTEIHEepH 3a
OTMAIBIH OT MEJIECHU

98% oT aHKeTHpaHWTE ca JalH IOJIOKUTENIEH OTrOBOp Ha BBIIpoca: ,,Ako obwunama
ocuzypaea KOHmeuHepu 3a omnaovyume om ynompeoenu neieHnu, ouxme au 2u usnoaseamu? “ u
camo 2% He Omxa M3XBBPISUIA OTHAIBIMTE OT TEJIEHH B CleNUATN3UpaHd KoHTeitHepH (Dwur.
10). Cnen mperyiexxaaHe Ha aHKETHUTE KapTH Ha Te3d 2% ce yCTaHOBsBa, Y€ T€ Ca B ITBJIHO
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OTpUIIAHUC MO OTHOUICHHWEC HA pa3AaCIIHOTO c1:61/1paHe KaKTO Ha ynOTpCGeHI/ITC INCJICHU, TaKa U Ha
JOMAKHHCKHA OTIIAABK KaTO ILAJIO. To3n OTTOBOp MOTBBPIKAAaBa, 4c 6’BﬂrapCKI/ITC poauTeiin ca
TOTOBHU 3a IPOMAHA KBbM IIO-OTTOBOPHO OTHOMICHUC KBbM OKOJHATa CpCla U Ca IMPOMCHHIIN
MHUCJICHCTO CH B CKOJIOTMYHA HACOKaA.

3akiaoueHue

Ot ananM3a ¥ HMHTEpPHpETALMATA HA PE3YNTATUTE OT MPOBEACHOTO AHKETHO MPOYYBAHE
MOXKE Ja C€ 3aKJII0uH, Y€ OBJITapCKUTE POIUTEIN OMXa MPOMEHHJIM METOJla Ha OTIVICKIaHe Ha
CBOMTE JIella — Ype3 U3MO0JI3BaHe HAa OMOpa3rpauMu MeJIeHU, aKO TAXHATA [[EHa € MO-J10CThITHA 3a
TAX W 49pe3 Pa3AeIHO ChOMpPAaHE HA OTIAIBIUTE OT €IHOKPATHU OCOCIIKH TEJICHH NPHU HAIMYHA
CHCTEMa 3a TOBA.

baarognapraocTu

ABropute u3kaszpar OmaromapHocT Ha koserute or MOCB 3a mnomydeHus NUCMEH
OTTOBOP OTHOCHO TPETUPAHETO Ha OTHAAbLIUTE OT MeJeHH B bbiirapus Ha oTHpaBeHO oUIMaIHO
sanutBane ¢ Bx. Homep Ne 94-00-338/28.03.2022 r. [IpencraBeHuTe TyK pe3yiTaTd ca 4acT OT
TAXHATa paboTa MO MPOyuYBaHE, CBBbP3aHO C pa3paboTBaHe Ha OakanaBbpCKa Te3a Ha Tema
»OTIMagbld OT €AHOKPATHU OeOemIKM MeJeHH — MpOoOJeMH 3a OKOJIHATA Cpela M BB3MOXKHH
pemieHus”“ KpM mporpama ,.Exomoruss u oma3BaHe Ha okoiHaTa cpena” B HoB Obirapcku
YHUBEPCUTET.
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Archaeology of landscape: field survey in the Valley of Hadzhiiska, Byala
and Aheloy River
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Pe3rome: Ilpe3 ecenta Ha 2020 r. u mponerra Ha 2021 r. ca U3BBPLICHU TEPEHHU
apXeoJIOTUYECKU M TEOJNIOKKY MPOYYBaHUs Ha TepuTopusiTa Ha oomuHuTe HeceOwp u [lomopue.
[TpoyuBaHusTa Ca 4acT OT MPOEKT ,,ApXeoyiorus Ha JaHamadTa: MOACITH HA PEKOHCTPYKIHS Ha
JpeBHa Ku3HeHa cpena®. Llenra Ha mpoekTa e peKOHCTPYKLUS Ha JaHAmadTa OT aHTUIHOCTTA B
pailoHa Ha rOXKHUTE CKiIoHOBe Ha EmmHcka Crapa miaHMHA M W3CJIEIBaHE HAa YOBEIIKOTO
BB3ACUCTBHE BbPXY OKOJHATA Cpella U apXeoyioruueckute o0ekTh. [lo Bpeme Ha MmpoBeneHUTe
MPOyYBaHUs 0s1Xa PETUCTPUPAHU CTO U JIBa HOBU apxeojorudecku odekra (Pwur. 1). [[Ba oT Tsax
ca OT Mepuoia Ha KbCHUA XaJIKoNUT. YeTupu ca oT KbcHaTa OpOH30Ba enoxa. JJoKyMeHTupaHu
ca JIeBET MaJIKU CeJHIa OT paHHOXKEIsSI3HATa ernoxa. Bcuuku Te ca OWiIM pa3mojokKeHH IO
OperoBere Ha peka Axenod m Xamkwiicka peka. Haii-romsm Opoil 00eKTH ce OTHACAT KbM
BTOparTa ImojioBuHa Ha | xwin. mp. Xp. — meraeceT W eAHo cenuma. ExauHazecer or Tsax ca
JATUpaHU OT apXaWdHaTa M KJIachyeckaTa eroxa, JAeceT OT eIMHHCTHYecKaTa emoxa. Tpuaecer
HSIMAT JOCTaThYHO JTUATHOCTHYHH apTe(akTH M ca JaTHPaHHW B IsUia BTOpa MOJIOBHHA Ha | XuI.
np. Xp. PaHHUAT ¥ KBCHUAT PUMCKU NEPUOJ, KAKTO M KbCHATa aHTHYHOCT Ca MPEACTaBEHH C
001110 MeTAeceT U YeTUpU 00eKTa, KaTo 32 PUMCKHA IEPHOA Te ca TPUHAIECET U ChOTBETHO 32
KbCHaTa aHTHYHOCT YETHPHJIECET U €AWH. Pa3JeleHneTo € CpaBHUTEIHO YCJIOBHO, Thil KaTo
HSMa Ja € NPEyBEIMYECHO, aKo IpPUEMEM, Y€ YacT OT OOEKTUTE OT KbCHATa aHTHUYHOCT ce
nosssaBaT npe3 |l u Il Bex. CpeTHOBEKOBHETO € NPEACTABEeHO OT YETHPHIECET M ILECT 00EKTa,
KaTo 3a TPU OT TAX JAaTHPOBKaTa € B Hali-panHarta yact Ha nepuoaa — VIII — X B. Equnanecer
obexTa npunaiexar keM nepuona X — X1 Bek. u ocemuanecer ce natupat B X1 — XIV B.

Kniouoseu oymu: apxeonocus, apxeonozuuecku obexmu, mepennu uzoupeanus, Emuncka Cmapa nianuna,
Mecambpus

Abstract: In the autumn of 2020 and spring of 2021, archaeological and geological field
surveys were conducted within the Nessebar and Pomorie municipalities, as part of the project
“Archaeology of Landscape: Patterns of Reconstruction of the Ancient Environment.” The
project aims to reconstruct the landscapes of the Southern slopes of The Emine Stara Planina
Mountain during Antiquity, as well as investigate human impact on the environment and
archaeological sites. During the surveys, 102 new archaeological sites were discovered (see Fig.
1). Two sites date back to the Late Chalcolithic period, four to the Late Bronze Age, and nine
small settlements to the Early Iron Age. These settlements were located along the banks of the
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Aheloy River and Hadzhiiska River. The majority of the sites (51 settlements) date back to the
second half of the 1st millennium BC. Eleven settlements were dated to the Archaic and
Classical periods, and ten to the Hellenistic period. Thirty sites did not yield enough diagnostic
artifacts, and thus were largely dated to the second half of the 1st millennium BC. The Early and
Late Roman periods, as well as Late Antiquity, were represented by a total of 54 sites, with 13
sites from the Roman period and 41 from Late Antiquity. However, this remains a conditional
division, as some of the sites from Late Antiquity could potentially date back to the 2nd and 3rd
centuries. The Medieval period was represented by 46 sites, with three sites dating back to the
earliest part of the period (8-10th century). These sites contain pottery from the First Bulgarian
Kingdom, while eleven sites belong to the 10th-12th centuries, and eighteen sites to the 13th-
14th centuries.

Key words: archaeology, archaeological sites, field survey, Emine Stara Planina Mountain, Messambria

BnBenenue

ApXEOJIOrMYeCKUTE U TEO0JIOKKM IPOY4YBaHUS, OCBIIECTBAHU OT JeNapTaMEHTH
»Apxeonorus™ u ,,[Ipupogan Hayku* Ha HoB Obarapckm yHmBepcuteT, npe3 nepuoga 2020-
2022 r. nonajgat Ha TepuTopusTa Ha o0muHu HeceObp u IloMopue u o6xBaiaTt AOJIMHUTE HA
pekute Xamkuiicka, bsnma m Axeno#l, kakTo W roxHUTE ckioHoBe Ha Emwmucka Crapa
ITaHHHA.

B wuscnepoBatenickus  palioH  ca  NIPOBEKIAHU  CIOPAJAMYHU  ApXEOJOTMYECKH
IIPOYYBaHUs, BKJIFOYBAIY TEPEHHU U3AUPBAHUA U pa3konku. [Ipe3 roquHuTe ronsiMa 4act ot
U3CIIEIBAHMSTAa Ca ChCPENOTOUYEHH B TPAaHHMIIMTE HA aHTUYHATa KOJIOHUS MecaMmOpusi, KaTto
paiioHbT W3BBH Ipaja ocTaBa cinabo 3acerHar. l'oilsiMa 4acT OT HAaydyHUTE MyOJUKALMH
TPeTHpAT Haii-4ecTo CITyJaifHO OTKPHTH HYMH3MATHYHH MATCPHAIIA-.

3a nppB IBT CTAPUHUTE IO MOPEUYMETO Ha pekure Xamkuiicka, bsama, Axenoi u
I0’)KHUTE CKJI0oHOBE Ha EMuHcka CTapa niaHuHa ca 00eKT Ha BHUMaHMe oT OpaTsaTta [lIkoprun

! [IpoyuBanmsra ca ¢uHaHcupanu no npoekT Ha Doup ,,Hayunu m3cnemsanus — MOH ot 2019 r.:
»APX€eoJoTHs Ha JaHJmadTa: MOJEIH 3a PEKOHCTPYKIMS Ha JpeBHA )KM3HEHA cpeaa’, pbKOBOJUTE TII. ac. J-p
XKusko Y3ynos (morosop: KIT1-06-H40/6).

[ToBeue 3a OTKpUTHUTE €IMHUYHHU U KOJEKTUBHU MOHETHH Haxoiku B: ['epacumon 1942: T. I'epacumos.
Haxonku ot enextpoHoBu MoHeTH Ha rpal Kusuk ot bearapus. — THM VII, 72-89, T. I-11I; T'epacumon 1950: T.
T'epacumon. AU XVII, 325 [1948]; I'epacumon 1955: T. I'epacumoB. UAU, 1. XX, 1955, ¢.603; T'oposa 1978:
JI. TopoBa. HoBu apxeosormyeckd HaXOIKHU OT pHMcKara mbTHa craHims Kasamer. — MIIK, 1978, 2, 18-21;
I'opoBa 1991: /. I'opoBa. KonexTuBHa MOHETHa HaxoAKa OT EIHMHHUCTHYECKaTa emoxa oT c¢. Komapwuna,
[Momopwiicko [IGCH 788] — Hymusmaruka, ku. 1-2, 47-58; Tumosa 2006: C. [lumoBa. MoHeTOCEYEHETO Ha AP
Mo B MeceMOpusi 1 HSKOM CHOPHH BBIIPOCH OKOJIO JMuHOCTTa My. — B: UMIOUB, XXII, 2006, 163-181,;
Kapaiioros 2003: Us. Kapaiiotos. Kusukenu ot IOxHoTO 6BITapcko uepaomopue. — Numismatica Bulgarica 2,
1. Codus, 2003, 9-13; Kapaiioror 1992: M. KapaiiotoB. MoneroceueneTto Ha MecamOpusi, Byprac 39-46;
Kapaiioro 2003: Ue. Kapaiioto. Kuzukenu ot IOxHoTo Obirapcko  uepHomopue. — Studia in honorem
Dimitar Draganov, Numismatica Bulgarica kn. 1, 9-14;

Kapaiioros, 2008: Wg. Kapaiiotos. Bulgaria Pontica Medii Aevi VI-VII, Mesamvria Pontica. Studia in
honorem professoris Vasil Guzelev, Byprac 2008, 153-188; Karayotov 1992: lv. Karayotov. Le monnayage
d"Apollonia & lumiere des decouvertes les plus recentes, Komotini, 1992; Karayotov 1994: Iv. Karayotov. La
Xwpo de Mesambria Pontica d'apres les donnees archeologiques et numizmatique. B: [locenuinen *uBOT B
Npesna Tpaxus [l mexayHapomen cummosuym ,,KaGune“], SImGon 1994, 283-292; Karayotov 1994: lv.
Karayotov. The Coinage of Mesambria, vol. I., Silver and gold coins of Mesambria; Karayotov 2005: Iv.
Karayotov. Circulation de monnaies de bronze de Messambria. — In: Nessébre 3. Burgas, 2005, 194-220;
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B kpasg Ha XIX B. B enmna or mybnukanuute ot 1891 r. Te ommcBar HAKOIKO aHTHYHU U
CPEIHOBEKOBHU O0OEKTa, HAMHUpAIIN ce B 3eMJIMILIETO Ha ceno Komapuia u BUCOKUTE YacTH
Ha IUTaHWHaTa. Tam Te JoKamu3upar JBa aHTUYHU KOMIUIEKCA: CENHINe, HaMHUpAIlo ce
IOTOM3TOYHO OT CeJI0TO, Gim30 10 mbTs MecamGpus — Temmiym Mosuc [Shkorpil 1891];
CenuIle, HaMHpaIlo C€ IOro3amagHo OT celoTo, B M. bsymaTta uemma, HEOCPEACTBEHO 10
MPaNCTOPUYECKa CEIHUIIHA MOTuIa, KbAeTo B. MukoB cbobIiaBa 3a eHa ciiydyaifHa HaxoJKa
— 3natHa anTporniomopdua dpurypka [Mikov 1934]. B m. bsnara yemma cbIo Taka € OTKPUTO
U TPAceTo Ha PUMCKHU BOAOIPOBOJ, OTCTOALL HAa 0K0JIO 300 M 05KHO OT CENMIHUS KOMILJIEKC
[Shkorpil 1927]. Cesepo3amnasHo OT celoTo BbpXy IpeBasia Ha EMUHCKAa IUIaHMHA B M.
['epmeTa ca perucTpupaHu OCTaHKUTE OT MIperpajaHa cTeHa. ToBa ca o6ekTuTe npu Mankara u
[onsimara kanwst, Hamupaiy ce Ha mbTs Hecedosp — O630p. Crnopen K. IlIkopnun nperpanara
ce ChCTOM OT MaJIka KperocT u mperpaana creHa. Kpemocrra e umana ¢opmara moutud Ha
npaBOBI'bIHUK ¢ 90 Kpauku abipkuHA U 60 Kpauku mupuHa. Ha 3amagHus v 10okHUS BI'bJI HA
KPEerocTTa UMa U3rpajaeHu ase kporiau Kyau [Shkorpil 1930].

Crnopen nanaute Ha K. IIkoprun Ta3u cucteMa € moJCUrypeHa U OT OCTAHKUTE Ha BT
B M. Kangpppma. B Onusoct, Ha ceBepHute ckioHoBe Ha Emmucka Crapa miiaHuHa, €
JOKaJM3UpaHa U KPErocT, KOATO € 4acT OT cucreMara Ha bankaHckarta mperpajaHa JIMHUS,
OCTpOCHA Ipe3 KbcHaTa anTuaHocT [Shkorpil 1891].

Cnen n3cnenBanusita Ha Opatsra LLkoprun TepeHHN 00X0XKIaHHs ca MPOBEACHU eBa
npe3 1977 r. [Delev 1982], kato akueHThT € mocTaBeH Ha J[FOMUHCKHS MPOX0. PerucTiupanu
ca MOTWJIM M Cceluia B 3emummiara Ha cemara Opusape u [ronpoBua. MzmupBanusita ca
nogHoBeHu 1ipe3 1999 u 2000 r. moa ppkoBoACTBOTO Ha Xpucto IlpenneHos, korato ca
NPOBEICHU OOXOXKIAAHUS C IeNl H3CIeABaHEe Ha BT AHXHATO-MapIHaHONONINUC H
ykperieHusita B EMunckusa bankan. BHuMaHneTo € cbcpeoTOueHO MpeAMHO B 30HATA HA
Jronuuckus mpoxo/1 u u3rouHo ot Hero [Preshlenov et al. 2001a; Preshlenov et al. 2001b].

ITpes 2006 u 2007 r. B 3emunmara Ha cenara Komapuna, Opusape u I'ronboBna ca
perucTpupaiu o0mo 26 apxeojJoruyeckd OOEKTa B pe3ylTaT Ha HPOBEICHUTE TEPEHHU
apxeosioruuecku 00X0XkKIaHus Mo pbKoBOACTBOTO Ha VBan Kapaiioros [Karayotov, Krastev
2007, 602; Krastev 2008, 784]. Bcuukute peructprupanu 00CKTH c€ HAMHUPAT TI0 MOPEUUETO
Ha p. XaOKUNCKa U Ha HEWHMS JIAB IIPUTOK p. bana.

OtroBO Tpe3 2007 . M. MuxaiinoB npoBex/a TePeHHH H3IUPBAHHS B 3EMIIMINATA HA
nomopuiickute cena bara, I'abepoBo, MenoBo, Anekcannpoo u Ilopoit. B pesynrar ca
perucTpupaHu oOEKTH OT Tpaucropusara 10 3psuioto cpenHoBekoBue [Mihailov 2008]. Ha
cilefiBaliaTa To/AMHA CHINUAT E€KUIl MpAbJKaBa TEPEHHUTE M3AMPBAHMS Ha apXeoJOrHnYecKH
o0exkTu BbB BUcokuTe yacTu Ha EMuncka Crapa miaHuHa, B 3eMiMILIETO Ha ceno Ko3uuuHo.
B pe3ynaTar ca perucTpupaHu YeTHPUIECET U [Ba HOBHU 00eKTa OT pasnuduu ernoxu [Mihailov,
Krastev 2009].

[Tpe3 2013 r. ca mpoBeAeHU [BE KaMIlaHUM TEPEHHM HU3AMPBAaHHs B pailoHa OKOJIO
HeceObp, KaTo MOKPUTUTE TEPUTOPUH Ca OKOJIO HIKOW TOJIEMH PeKH — AXeJoi, Xa/pKHUiicKa,
Bsna, kakTo M pa3moNI0KEHUTE OKOJIO TAX BB3BUIICHHUS. B pe3ynraT ca perucTpupaHu OKoJo
CTO U ABajeceT obekTa oT Bcuuku ermoxu [Uzunov et al. 2014]3. HaOirotenusita B mpoMsiHaTa

% Tepennn m3aupsanms npes 2013 . ca wacT OT peanmsanusATa Ha TMPOEKT ,MecamGpus ITonTHKa M
HeliHaTa aHTW4YHa Tepuropus. Vctopudyecko m Tomorpadcko m3cieasane, punancupan ot PoHp ,Hayunm
n3cnenanus — MOH, ¢ pproBoguten npod. Anenus boxkoBa. PpkoBoauTENIM Ha TEPEHHUTE U3TUPBAHHS Ca
1. ac. A-p XKusko Y3ynos [HBY] u Ilersp Jlemaxos [HAVUM-BAH].
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B JaHmagdTa IPOBOKUPAT MIPOBEKIAHETO HA HOBU U3HUPBAHUS ngs 2017 r. u B pe3ynrar ca
perucTpupaHu HOBH cefeMHazaeceT ooekra [Bozhkova et al. 2018]".

3a pa3znuka OT TEPEHHUTE U3AMPBAHUS, I'BPBUTE APXEOJIOIMUECKH PA3KOIKH B paiioHa
ce mpasaT ensa npe3 2006 r. ot U. KapaiiotoB Ha 00eKT OT BTOpaTa 1mojoBuHa Ha | xui. mp.
Xp. O0ekTBT ce pasmosiara B 3eMiIMIIeTo Ha ceno Opusape, a B pe3yiTaT OT Pa3KONKUTE ce
OTKpUBAT €MHCTBEHO MaTepUalu OT eMMHUCTHYECKATa eroxa, HO 06e3 3a1ma3eHu CTPYKTYpH OT
toBa Bpeme [Karayotov, Krastev 2007, 604].

B 3emunineTo Ha ChIIOTO CEJI0 apXEOJIOTUUECKU PA3KOIKK ca NMpoBeneHu u npe3 2014 u
2015 r. OOGexTHT ce pasmonara Ha BB3BHUIICHHE C MMETO XapMaHJIbKa, KaTo pasjibuKaTa ¢
OKOJIHUSL TepeH € moBede oT 70 M. B pe3ynarar Ha pa3KONKHUTE ca YCTAaHOBEHH CIEAH OT
HSKOJIKO CTPYKTYpPH, YaCTU OT TOPENU U pa3pylLIeHH NOCTpOoKku. ChbIeHKHU 10 OTKPUTUTE Ha
1sIaTa IUIoNl JIOMEHH M OT4acTh OO0pabOTeHHM KaMbHH U OTYXJIGHH KBHCOBE MA3WIIKH ChC
CJIEZIN OT IUJIET, HA-BEPOSATHO MOCTPOUKHTE ca OMIIM M3rPaJCHU OT CTEHU Ha KaMEHEH IOKBJI
U IJICTEHO-KOJIOBA KOHCTPYKIUA. /[bpBEeHHMTE 4YacTH ca CKpPENBaHU U C JKEJIE3HU CKOOH U
NUPOHH, KAKBUTO Ca PETUCTPUPAHU TOYTH Ha Is1aTa o], MalKkoTo OTKPUTH (hparMeHTu ot
KEepeMUIM TIpe/roiiarat orpaHn4eHara UM ynoTrpeba. 3acera ca perucTpupaHu €Ba HAKOIKO
¢parMeHTa, KaTo BCHUYKHM T€ Ca OT IUIOCKM KEpeMUIM, KOPUHTCKM Tull. JlaTupoBkara Ha
00cKTa € oTHeceHa BbB BpeMeTo oT Y4 Ha |l B. mo cpemara na | B. p. Xp [Uzunov 2015;
Uzunov 2016].

CrnepaBamuTe apXeoJOrHYeCcKH Pa3KONKHU B paiioHa ca nposeneHu mpe3 2016 r. Ha o0ekT
B 3eMJIMIIETO Ha C. AJjekcanapoBo. OO0ekTsT € Bbpxy Bb3BuiicHue ([‘onsimara kaHapa),
pa3MoNIoKeHO Ha MeaHIbp Ha p. Axenol. Peructpupan e mpu TepeHHU H3IUPBAHUS IIPE3
2007 r. m e mpepeructpupan mpe3 2013 r. B pesynrar Ha NpoBeACHUTE PA3KOMKU CE
YCTaHOBSIBA, Y€ HsAMa 3ama3eH KyATypeH IUIacT, KaTo OCHOBHATa MpUYMHA 3a TOBa €, 4e
rojsiMa 4acT oT 0o0ekTa e paspyiieHa npe3 50-te ronuau Ha XX B., KOraTo Bb3BUILIEHUETO CE€
€ M3MOJ3Bajo 3a JM0OMB Ha cKamHa Maca 3a cTpoutenctBoTo Ha JKII nunus. Bovmopeku
MacuBHaTa JOOMBHA JIEHHOCT OT KaMEHHaTa Kapuepa, € KOHCTaTUPaHo, Y€ Ha Bb3BUILEHUETO
or Bropara nosioBuHa Ha III mo cpemara Ha I B. mp. Xp. e cbliecTByBajga IIOHE €IHA
MOCTPOMKa ChC CTEHU HA JIOMEHH KaMbHU M MOKPUB OT KEPEMUM, & B MOJAHOKHUETO ca OUIIU
Pa3MoJIOKEHN HAKOJIKO TIOCTPOMKH, U3IPaJICHH OT CTEHM Ha IJIETEHO-KOJIOBA KOHCTPYKIMS U
MOKPUB OT JIGKM pacTHTeTHH Marepuanu [Y3yHoB um ap. 2017]. Cpen marepuanute ce
OTKpOSIBAaT TEpPaKOTH, Kaabll 3a u3paboTka Ha Kyma ¢ penedHa ykpaca, ¢parMeHTH OT
UMIIOpTHHU ch0Be u jap. [Mihailov 2008; Uuznov et al. 2014; Uzunov et al. 2017].

1. IlpeaBapuTte/HO Npoy4BaHe
[Tpenn npoBexnaHe Ha TEPEHHUTE U3IUPBAHUSA ca NPOYYECHM Pa3IMYHU U3TOUYHUIM Ha

uH(popMalys ¢ 1eJd CbOMPaHeTo Ha MPeBAPUTETHH JaHHU 32 HAIMYMETO Ha apXeOoJOTUYECKU
00ekTH B paifoHa. Karo 0CHOBHM M3TOYHUIM 051Xa U3IOJI3BAHU:

e AproMaTu3upaHa UH(OpMalMOHHA cucTeMa ,,Apxeojiornyecka kapra Ha bwirapusa‘;

e Hayunu nyOnukanuu;

e Kpaesencku nzcneaBanus;

e AHanu3 Ha Tonorpadcku kaptu ¢ Mamad: 1:50000, 1:25000 u 1:5000;

4

Tepennnre m3aupBanus npe3 2017 r. ca peann3upaHy KaTo 4acT OT HaydHA 33/1a4a 3a aKTyalIn3upaHe
Ha AUC AKB [ABromarm3upana WH(MOpPMAIHOHHA CHCTEMa ,,ApXeojornuecka Kapta Ha bearapusa“],
¢unancupana ot BAH, ppkoBomuTEN HA TEPEHHUTE M3UpBaHus e mpod. Anenus boxkkosa [HAUM-BAH].
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e AmHamu3 Ha CaTeJIUTHU U OpPTOPOTO-U300pakeHus1, HanpaBeHu npe3 1918, 1941, 1942
u2016rT.
bubmmnorpadcko mscnensane. VMzaupBane Ha MCTOPUYECKH CBEJCHUS, MyOIMKAUN Ha
U3BBPIICHH apXEOJOrMYeCKH MPOYYBAaHHS W KPACBEJCKM W3CIEABAHUSA, CBBP3aHH C
UCTOpHSITA U apXeoJiorusTa B paiiona Ha HeceObp u [loMopue n npuiexammre ceixa KbM TSX.
3a W3OBIHEHUETO Ha IIOCTaBEHaTa 3ajada Osxa MperjaeaHd CHelHaln3upaHu
apXeOoJIOTHYECKH M3/IaHMs, Kacaellu pasrieKaaHus apeal, B KOUTO Oe oTKpuTa HHpopmanus
3a MPOBEACHU TEPEHHM W3IUPBAHUS, PENOBHH WM CHACHTEIHU DPA3KOIKH, MYOIUKYyBaHU
enurpa)cKu MaMETHHUIIN, MOHETHHU M APYTY HAXOAKH, OTKPUTH OT MECTHOTO HAaCEeJICHHE.

2. Mertoau Ha U3CJIeIBAHETO

MCTO[[I/I 3a I/I3B'pr_IBaH€ Ha TepeHHI/I apXGOJ'IOI‘I/I‘-IeCKI/I I/I3I[I/IpBaHI/I$IZ
- WHTeH3UBHU TepeHHU OOXOJH, MPU KOWTO YJICHOBETE Ha CHOTBETHATA MOJIeBa Ipyra
OTCTOSIT HAa PA3CTOSIHUE JIECET METpa €IUH OT JPYr. B HACTOSIIETO MpOydyBaHE METOABT O€
U3LISUIO TIPUJIOXKEH 3a paiioHa Ha MPOyuYBaHE B 3€MJIMILETO Ha BCHUYKH rpanoBe. OOXOIeHUSIT
TepeH € paBHI/IHeH, KaTo B rojisiMara Chi 4aCcT HAKJIOHBT HEC HpeBI/IIHaBa IICT rpanyca U 1morazaa
B 00paboTBaeMu 3eMeAeNcCKHd IUomu. YacT OT TAX ca H30paHH M OpaHyBaHH, KOETO
MPEIOCTaBH HAa €KUIla MHOTO J0Opa BHIUMOCT Ha apXEOJOTHMYECKH MAaTepHalld BBPXY
MOBBPXHOCTTA, KOETO OT CBOSI CTpaHa € MPEANoCcTaBKa 3a JOKaJIU3UpaHe Ha IsiaTa IUIoN] Ha
peructpupanute 006ekTu. Jpyra gact 0sixa 3aCe€TH C JKUTHU KYJITYpHU U CbOTBETHO OKBHATH,
HO HE U U30paHU, KOETO HAMaJl BUAMMOCTTA BbPXY TepeHa MOYTH HAIMOJIOBUHA,
- EKCTGHSI/IBHI/I TepeHHI/I O6XOI[I/I. B 30HUTEC, KbACTO BHAMMOCTTA Ha apxeonomqecm/l
Marepuaid ¢ mo-ciaba (oOpaciaure TEPeHH M 30HHTE C IMYCTEEllM HUBU M Macuiina) Oe
HpI/IJ'IO)KeH METOABT HA CKCTCH3UBHUTEC O6XOI{I/I, HpI/I KOUTO YICHOBCTC HAa CKHIIA OTCTOAT HA
pascTosinue 0koj0 20 M euH OT JIpyT;
- CGJ’[GKTI/IBHI/I O6XO}II/I B TPYI[HOHOCTTJHGH TepeH. CGJ’[GKTI/IBHI/I O6XO}II/I ca I/ISB”I)pIHeHI/I B
TPYAHOJOCTBHITHUTE W 3aJIECEHUTE 30HU, KaTO CIPSIMO MPEABAPUTETHO YTOUHEHU Oene3u ce
00X0/1aT 30HUTE C BUCOKA BEPOATHOCT 33 HAJTMYHME HA apXCOJOTHUECKH OOEKTH.

3. Nudopmanus 3a apxeoJ0rnuecKuTe 00eKTH

B pamkuTe Ha 1Be KaMITaHUU, TPOBEJCHH MPe3 MeceruTe OKTOMBpH, HoemBpu 2020 1. u
MmapT, anpui 2021 r., ca 06xoeHU TUIOIIM B 3eminiiara Ha rpajgoBere HeceOwp, Kabnemkoso
u cenata Opwusape, TrHkoBO, Komapuua, Ilopoit, MenoBo, ['tonboBua, PaBna u I'opuna. B
pe3yaTaT ca pEerMCTpUpaHu OOII0 CTO W JBa apXEOJOTUYECKH OOEKTa OT PaszInyHU EMOXU
(®uwr. 1).

Paznpenenennero Ha perucTpupaHUTE apXEOJOTHUYECKH OOCKTH MO MEPUOIN € KaKTO
cienBa’; KbCeH XAIKOIHT — 2; OpoH30Ba emoxa — 4; paHHa Xels3Ha emoxa — 9; KbcHa
xems3Ha enoxa — 30; kiacudecka emoxa — 11; enmHMcTHYecka enoxa — 10; paHHa W KbCHA
puMcka ernoxa — 13; kbcHa aHTHYHOCT — 41; CpennoBexkoBue — 14; Cpennosexosue — VIII-X
— 3; Cpemnorekorue X-XII B. —11; Cpennosexorue XIII-XIV B. — 18; Ocmancku nepuoxa — 8;
Bu3paxnane — 2.

*O6uusT Opoii Ha OOEKTHTE MO TMEePUOJW HAJBUIIABA CTO W JiBa, ThH KaTO Ha HIKOM OT TAX ca
pPETHCTPUPAHU CIIEJN OT OOUTaBaHE OT HIKOJKO ETIOXH.
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®@ur. 1. Tonorpadcka KapTa ¢ peTUCTPUPAHUTE aAPXEOJIOTHUECKU 00EKTH OT TEPEHHUTE
W3aupBaHus, ockiecTBenu mpe3 2020 u 2021 r.

lomsiMa gact oT perucTpupaHuTe OOEKTH TomamaT B o0pabOTBaeMH 3a HYXKIWUTE Ha
CEJICKOTO CTOMAHCTBO IUIOIIM, KaTO BUAUMOCTTA MO MOBBPXHOCTTA HA JIBMXKMMH KYITYpHU
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[IECHHOCTH € TOBeYe OT J00pa. Majka 4acT OT apXeoJIoTH4ecKuTe OOEKTH MomaaaT B 3e€MH,
KOUTO He ce 00paboTBaT U MpeACTaBsABaT MMaculla U JUBAAH, KOETO OT METOuYecKa IiieHa
TOYKa 3aTPYAHHU OIpPENCNISIHETO Ha TAXHATA IUIONI, KAaKTO W HAOIIOAEHUS, CBBP3aHU C
HaJIUYHMETO HA CTPYKTYPHU U ChOPBKEHUS.

ITo Bpeme Ha TepenHutTe u3aupsanus npe3 2020 u 2021 r. ca perucTpupaHu HIKOJIKO
npauctopuyecku o0ekTa. J[Ba o6ekTa OT KbCHUS XaJIKOJIUT U YETUPH OT OpOH30BaTa €mnoxa,
KaTo TPH OT TAX ca OT KbCHUSA U nepuoja. OOEKTUTE UMAT CEIMIIECH XapaKTep U Ce HaMUPaT B
3emyidIaTa Ha cenata TpHKOBO UM ['ronboBHa. Marepuanure, perucTpupaHv o
NOBBbPXHOCTTAa, IIOKa3BaT CTaHAAPTHU CTPOUTENHM TEXHMKH 3a IEpUOJia, a HMEHHO
MIOCTPOMKH Ha IUIETEHO-KOJIOBA KOHCTPYKIUS U ITOKPUB OT JIEKU PACTUTEIIHU MAaTEPUAIIH.

Jlurcata Ha TPAUCTOPUYECKH OOEKTH MOXKE Ja C€ ABDKM HAa MHOTO M Pa3iIHyHH
dakTopu, KaTo HalpuMep OTKPUTHS THUI CEJIMIIa ca MHOTO IO-MOJATINBU Ha MPOTPECUBHO
BJIOIIABAHE HA ChCTOSHUETO HA apX€OJIOTMUECKUTE MaTepUaIl C BpEMETO — Hali-Beue Mopaau
OPUPOJHU U aHTPOMOreHHH ¢akTopu. ToBa 0COOEHO BakM 3a OOEKTH, CHIIECTBYBAJIM Ipe3
MHOT'O TIEPHOH, KaTO KIMEHHO MAaTEepPHAJINTE OT MPANCTOPUIECKUTE (Da3y ca 3HAYUTEIHO TO-
MaJKO WJIA JOpPU B HE3HAYUTEIHO KOJIMUeCTBO. KpaTkoBpeMeHHO OOMTaBaHUTE MAJKU
IPAUCTOPUYECKH OOEKTH, CBIIECTBYBAIM IPE3 KpaTbK IEPHOJ, Ca IMOYTH HEBUIUMH 3a
TepEeHHUTE 00XOIM B CPaBHEHHUE C TIO-TOJIEMH, ITO-IBJIr0 ChiiecTByBau TakuBa [Bintliff et al.
2002].

CrneaBamuar nepuoj, oT KOHTO ca perucTpupaHu JeBeT o0eKTa, € paHHaTa KeJsa3Ha
enoxa. Beuukuy te ce pasnosarat Ha pexka XaJKHAKCKa, B 3€MIIMILATA HA ceslaTa ThHKOBO H
[Topoii. Enun ot Tax, pa3nonoxeH B M. bo3zanbka npu c. [lopoi, ce natupa B VII — VI B. mip.
Xp. ¢ mpucbecTBUE Ha amopu OT apXauyHus nepuoi. Bcuuku OOEKTHM HMMaT CeIMILEH
XapakTep U OTKPUTUTE N0 NOBBPXHOCTTA OTYXJIEHU KbCOBE INIMHA, YACT OT TSAX ChC CJIEIU OT
IUIET, UHAUKHUPAT 32 HOCTPOUKH, U3TPaJIEHU Ha IJIETEHO-KOJIOBAa KOHCTPYKIIUSI.

Haif-ronsim Opolf perucTpupaHu apXeojoruueckd OOeKTH, NeTIeceT M eluH,
IpPUHAJJIEKAaT Ha BPEMETO OT BTopaTa nosioBuHA Ha | xui. mp. Xp. Beuukure ca cenmiia,
pa3MoJIOKEHN 10 TpUTe rojemMu peku — bsua, Xamxuiicka u Axenoil. OT mepuona Ha
KJIJacCMYecKaTa ernoxa ca perucTpupaHy eIMHaJeceT 00eKTa, a OT eMMHUCTHYecKara - neceT. C
o011ara 1aTUPOBKa, OTHECEHA KbM BTOpaTa rojioBuHa Ha | xui. mp. Xp., ca Tpugecer o0eKTa.
Jluncara Ha OTKPUTHU AMATHOCTUYHHU MaTEpHUAU MPaBU MPEUU3NPAHETO Ha XPOHOJIOTHATA Ha
00EKTUTE HEBB3MOXKHA KbM TO3UM MOMEHT. [lomra uM 0OOMKHOBEHO HE HAJBHILIABA HAKOJIKO
JieKapa, KaTo BCUYKUTE C€ pa3lojiaraT Ha paBHUHEH TEpPEH, C JIEK HAKJIOH OT €]lBa HAKOJIKO
rpagyca, ¥ ¢ 100pa BUIUMOCT KbM OKOJIHHUS TepeH. Jlo 4acT oT 00eKTuTe NpeMHHaBaT MallKu
PEKH WM MOTOIM, KOUTO KbM MOMEHTA Ha PErMCTPUPAHE Ca MOYTH U3JIMYEHU CIICJCTBHE Ha
MHTEH3UBHATa CeJICKOCTOonaHcka aeiiHocT npe3 XX B. [lpaBu BnedariaeHue CpaBHUTEIHO
rojisMara rbCTOTa Ha OOEKTUTE 0 p. XaHKUHCKA, KaTO TTIOBEYETO Ca PA3MOI0KEHH OT TPUCTA
JI0 IIECTCTOTMH MeTpa €AMH OT JApYyr. XapakTepHO 3a TrojsiMa dYacT OT OOEKTHTE e
NPUCHCTBUETO Ha (parMeHTH OT HWMIIOPTHU TPBUKUM aMpopH, KOETO TOBOPH 3a
CBIIECTBYBAHETO Ha PEryJSIpHH THPTOBCKH JOCTABKH OT pa3MojoXKeHaTa HaOJIM30 IpbIKa
anoiikus MecamOpus.

OT enuHUCTHYECKAaTa €roXa ca perucTpupaHu obmo jgecer obekra. /[Ba oT Tax ca
pas3mnoyiokeHd B 3emimineTo Ha c. Opuzape. J[Ba o0ekTa, HaMUpAIU C€ B 3€MJIMIIETO Ha C.
Komapuma, ca ¢ marepuanu oT paHHara ¢a3za Ha eIMHHUCTHUYecKaTa emoxa. OcraHamuTte
00eKTH ca OT 3emiuiiara Ha cenara ThHKOBO, AnekcanapoBo U [toiaboBua. OT TO3U NMeproj
3a MpBB IIBT c€ 3a0eNnsi3Ba Ch3HATEIHO HM3IOJ3BaHE Ha TOMOTpad)cKM M3SIBEHUW MecTa KaTo
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BB3BUINCHUS U XBJIMOBE 32 OOMTaBaHE WU APYrd AeWHOCTH. CHIIEBPEMEHHO MPU HIKOW OT
Te3u OOEKTH C€ MH3MO0J3Ba U MPOCTPAHCTBOTO HEMOCPEJACTBEHO B TOJHOKUETO Ha
BB3BUIICHUATA. XapaKTepeH IMOYEPK 3a TO3U IEPHOJA € HM3IOJ3BAHETO MMEHHO Ha MallKu
BB3BUILEHUS, BHPXY KOUTO CE€ pas3mojiarar rojeMu, MOHYMEHTAJHHU CTpaju, KOUTO 3aeMmaT
I'BPBOCTENICHHA POJISI B HKOHOMHYECKOTO Pa3BUTHE Ha TPBIKUS MOJIUC M MpHISKaaTa My
TepUTOpHs. 3a MPBHB BT CEe HAOJIOAaBa U M3MOJI3BaHE HA CTPOUTEIHA KepaMuKa (KepeMu/IH)
IpyU CTpOeXa Ha Crpajd OT TOBa BpeMe HM3BBH CTEHHTEe Ha aHTHMyHa MecamOpus. Ha
o0eKTHTe, PAa3MOJIOKEHU [0 TOpPEYHeTO Ha p. AXENOH, ca U3MOJ3BAaHU HSAKOJKO THIIA
KepEeMU/IM: KOPUHTCKH THIT COJICHH M JJAKOHCKH TUN Kamuntepu oT Heraclea series; coneHu u
KaJTUNTepyu KOPUHTCKU TUI OT T.Hap. Brown series u KOpuHTCKU Kanuntepu Moschosseries
[Mihailov 2008; Kovachev et al. 2011]. Ilocnemnure naBa THIIA ChC CHIYPHOCT Cca
nu3paboTBaHU B XUHTepiaHAa Ha MecamOpusi, HO He e u3KiItodeHo u Heraclea series cbiio 1a
ca mectHO nipousBoicTBoO [Kovachev et al. 2011].

MoHnymeHTaHaTa apXUTeKTypa Mpeanonara ocoOeHu (QYHKIMM Ha OOEKTUTE OT
SJIMHUCTUYECKATa €1MoXa, Pa3MoJoKeHH 1Mo Opera Ha p. Axenoi. He TpsOBa na ce u3kioyBa,
ye Te OMXa Urpajy BayKHA POJIS 32 Pa3BUTHUETO HA THPrOBHUATA B OKOJIHOCTHTE HA aHTHYHA
MecamOpusi. [Ipeau Bpeme Oerie nmpeayiokeHa MMEHHO TaKaBa XHMIIOTE3a, B KOATO OOCKTUTE
ca TMpEeICTaBeHH KaTO W3XOJHMU IYHKTOBE 3a TBPrOBUS C ONU3KUTE TEPUTOPHUH OT
BbTpPEHIHOCTTA Ha Tpakuiickure 3emu [Uzunov, Bozhkova 2021]. Toma npomyckane
mpeJoiara Te3u MyHKTOBE Ja ca Pa3MojoKEeH! Ha TpaHUIlaTa Ha TEPUTOPUSTA, MTOABIACTHA
Ha aroMKUATa, ¥ CHOTBETHO 3a€THO C peKara Ouxa MOTJIH JIa OYepTasT 3araHaTa rpaHuIa Ha
xOpara Ha Mecambpus [Karayotov 2015]. ToBa He IpOoTHBOpEYH M Ha IMHMCMEHUTE CBEICHUS,
KakBuTO nMa y CTpaboH, KOHTO CbhOOIIaBa, Y€ CHCEAHOTO CeHIle AHXHAIO € rpaj] Ha
amostonuiiiute (Ayyiodn moliyviov Anokhmwarmv)ﬁ U CHhOTBETHO TpaHMIIaTa MEXIY JIBETE
ATNOWKUH € IPEMIHABAJIa UMEHHO B Ta3U TEPUTOPHSL.

OT paHHaTa ¥ KbCHaTa PUMCKa €MoXa, KaKTO W KhCHaTa aHTHUYHOCT, Ca MpPeJICTaBEeHU
00110 TIeT/IeceT U YeTHpH 00eKTa, KaTo 32 PUMCKHS TIEPUOJ] T€ Ca TPHHAIECET M ChOTBETHO 3a
KbCHATa aHTUYHOCT — YETUPHJIECET U TpU. Pa3feneHneTo € CpaBHUTEIHO YCIOBHO, Thil KaTo
He OM OWJIO TpEecWSIeHO Jla ce TMPEIINOJIOKH, Y€ YacT OT OOEKTHTE, NAaTHpaHW B KbCHATa
AHTUYHOCT, BB3HUKBAT uMeHHO mpe3 III B. B Tomorpadcko oTHomeHue cenuimiata ce
pasmosaraT Ha paBHUHHY YYaCThIU, C HATHYUE Ha OJM3KHA BOJAOU3TOYHHUIIN, HAM-UECTO PeKa U
no0pa BHUIUMOCT HaJl OKOJHHS TepeH. XapakTepHO 3a TAX € BHUCOKaTa CTENeH Ha
omaroyctpoenoct. [Ipu romsimMa 9act oT 00EKTHUTE € PErHCTPUPAHO M3IOJI3BAHETO HA KAMBK U
CTpOUTENIHA KepaMHKa 3a U3TPKIAHETO Ha OTIEIHUTE MOCTpoiiku. bmaromapenue Ha TO3U
(dakT BbpXy OOEKTUTE OT TOBA BpeMe ce 3a0eis3BaT U HaW-SICHO pa3rpaHUYUMHTE CJIEIU OT
CTPYKTYpH TIO TOBBPXHOCTTA, KOETO MPaBU BB3MOXKHO Pa3TpaHUYaBaHETO BHTPE B TAX Ha
ChOPBKEHUS W TIOCTPOWKH OT pa3MdeH XapakTep. TepeHHWUTe W3TUPBAHHUS ITOKa3BaT
W3BECTHA 3aKOHOMEPHOCT B IUJIAHMPOBKATAa Ha CeNMIaTa OT TE3W eMOXH, a HMMEHHO
pa3mojaraHeTo Ha MOCTPOMKHUTE Jajied eaHa OT Jpyra, KaTo 10 TO3W HAauWH ca 000COOCHU
OTJICTHATE CTOMAHCTBA.

CpeTHOBEKOBHETO € TIPEJICTaBeHO OT YeTUpHUIeceT W TpuU O0OeKTa, KaTo 3a
YeTUPUHAIECET OT TAX AATHPOBKATa HE € Mpelu3upaHa Mopajad JTUIcara Ha JUArHOCTHUYHU
Marepuasii. Ennnanecer npunamiexar kbM nepuoaa X — XII B. a ocemuanecer kpM XIII —
XIV B. Ilocnennute ca nobpe JOKYMEHTHUPAHU C HAIMYUETO HA KepaMHYHU (pparMeHTH OT

6 Strabo, Geographica, 7, 319.
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CHIIOBE ChC crpaduTo yKpaca. Becuukure 00eKTH ce pasmonarat B HUICKH, pABHUHHU Y4aCTBIH
0 TPUTE TOJIEMU PEKU B pailoHa, KaTo HSAKOM OT OOEKTHTE ce pasmoJiararT B OJU30CT 110
ouBmero MHmKEeKpoiicko Omato, Ha easa 0.5 go 1 m Hagmopcka BucounHa. [Ipu enuH OT
peructpupanute o0ekTd, Hamupai] ce B M. Kapaopman, npu c. Komapuua, ce 3abenss3Ba
oburaBane u crnen XIV B. UHTepeceH QakT e, ue Ha TOBa MSACTO € UMAJo CeJIHINe /10 Kpas Ha
XIX B’. He e u3KimoueHo MIPUEMCTBEHOCT MEXAY T€3U 00CKTH U OOMTaBaHEe BbB BPEMETO OT
XV no kpas Ha XIX Bek.

[To Bpeme Ha TepeHHUTE U3AMPBaHUS OsiXa MOCETEHH U JBa 00EKTa ¢ OTOpaHUTEITHU
(GyHKIMH, a UMEHHO KaJleTo MpH C. [I0JbhOBLA, PETUCTPUPAHO MPH TEPEHHUTE OOXOAM Ha
ekcrenunus ,,Xemyc 77. Bropust e orOpanutenHusT Basi B M. Kypyudemnime, 3emiuie Ha rp.
Cs. Biac u u3BecTeH B nuTeparypata oT nyonukanuure Ha Hlkopoui.

4. 3akiawuyeHue

[To cBost xapakTep MOYTHU BCUYKU PETUCTPUPAHU OOEKTH MMAT CEJMILEH XapakTep OT
€IMHUYHU TIOCTPOUKH C SKWJIHMIIHU U CTOMAHCKH (DYHKIIMHU, IO TOJIEMH CEIIUIIA, TPOCTHPAIIN
ce Ha IuIoll OT HaJl cTo jaekapa. Camo eaHa HaArpoOHa Moruia 6e JTOKyMEHTHpaHa €UH IIbT
ChC 3ala3eHa KalJbpbMEHAa HACTWJIKa CbC CUTYPHO H3IIOJI3BAHE B OCMAHCKMs INEPUOJ U
Bb3paxxaanero, kakTo M JBaTa 0o0eKTa ¢ OTOpaHUTENHH (YHKIMHU, CIIOMEHATH IO-TOpe B
TEKCTa.

Yecto n300pbT 3a 3aceiaBaHe Ha €AHO MICTO € NPOJUKTYBaH OT OJM30CTTa [0
BOJIOM3TOYHHULIM — B TO3U ClIydail, B M3CIEA0BaTEICKUS pailoH, TOBa ca TPU TOJIEMU PEKU —
Xamxkuiicka, bsma u Axenoil, kKakTo M TEeXHMTE MO-MajJKu mOpurouud. B Ttomorpadcko
OTHOIIICHHE OKOJHHAT TEPEH € PaBHUHEH W M300MJICTBA OT IJIOAOPOAHM NMOYBH. PalloHBT ce
XapakTepu3upa ¢ U3KIIOYUTETHO FOJIeMU U3MEHEHM B JaHAmadTa, HalpaBeH! Ipe3 BTopaTa
nosioBuHa Ha XX B., 32 J]a c€ yBeIMUaT IUIOMINTE, TOIXOAIIM 32 3eMeIeNIue, Upe3 IpoMsiHa U
M3MECTBAaHE HAa KOPHUTA HAa PEKH, KaTO OT CBOs CTpaHa TOBA JOBEXJA 10 M3JIMYaBAaHETO Ha
MOBEYETO MAJKU PEKU U MOTOLM. Bblpekn MamabHuTe NEeHCTBUS Npe3 M3MHUHAIMNS BEK, BCE
OIl€ YacT OT TSX ca JIOJIOBUMHU U IPeBapUTEIHUTE HAOIIOACHUS coYaT, 4e Ha TE3U TPU PEKH,
KAaKTO M Ha TEXHHUTE MO-MaJIKU MPUTOLH, CE€ pasloyaraT MO-TrojiiMa 4acT OT PErucTpUpaHu
00EKTH OT BCUUKU MCTOpUYECKHU nepuoau. EaHa Manka 9acT OT U3BECTHUTE 10 TO3M MOMEHT
00eKTH ce pas3mojiaraT B IMO-BHCOKHMTE IUIAHMHCKM YacTH HA H3CIEAOBATEICKUS PAalioH B
Emuncka Crapa niaHuHa, KaTo BbB BCHUKH CIy4ad B HEMOCPEJCTBEHA OJIM30CT UMa HaJIM4Me
Ha BOJIOM3TOYHMK, Haif-4yecTo ToBa € U3BOp. AHanu3bT, HampaBeH ¢ nomomura Ha [MIC
co(ryep, mokaspa, 4e B MOYTH BCUUKH CIy4au, KOraTo J0 apXeoJOrMYecKH OOEKT MpeMHHaBa
peKa, To pa3CTOSIHUETO HE € MoBeue OT JBecTa MeTpa. M3kitoueHne npaBsT 00eKTUTE, KOUTO
HSIMAT CEJIMIIEH XapaKTep KaTo MOTMIHU HEKPOIOIN WM OTOpPaHUTETHH BaJOBe.

Uzrpaxxnane Ha M3KYCTBEHU ChOPBKEHHS 3a CHaOJAsBaHE C BOJA € PErMCTPUPAHO Ha
yeTupu 00EKTa, HaMHUpallK ce B 3emiuiiara Ha cenata PaBaa, Komapuna u Menoso, kato
TOBa ca MIMHEHU TPHOOMPOBOIM 3a MpeHoc Ha yucta Bojxa. Yact ot Tsax (Komapuna, Pana)
ca W3TpaJcHW Npe3 pHUMcKaTa ernoxa, a japyra (MemoBo) mpe3 OCMaHCKUS TEpPHO.
CHa0asBaHETO U MPH YETUPUTE 00EKTa € CTaBaJlo OT U3BOPH, KAaTO CIEAM OT KalTUPAHETO UM
HE ca OTKPUTH MOpaau M3IMO0J3BAHETO HA TE3U BOJOU3TOYHMIIM IIPE3 MO-KbCHU MEPUOIH, a
HSKOHW OT TSX Ca W3JIMYEHH CIICJICTBUE Ha JCHHOCTH MO paslupsiBaHe Ha oOpaboTBaeMHUTE
oy mpe3 XX B.

7
Cenmmiero e 6uBmero ceno [lapmakianm, K0eTo € OpHUIMATHO 3aJMYEHO OT PETUCTPUTE B HAYAJIOTO HA
20 B., HO JI0CTA MO-PaHO € OMIIO N30CTABEHO.
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Jlo TO3W MOMEHT HpOyYBaHHUATA B pallOHA TOKa3BaT, Y€ Hal-ToJIsIM Opoi cenmia ce
pasmosiarat o peka Axenou, cies ToBa 110 pexka XaJpKUHCKa U Ha IOCIEIHO MSCTO Ha peKa
bsuta. Ta3u KoHcTaTanus € BajluJaHa 32 BCUYKU UCTOPUYECKHU NIEPUOIH, KATO KOHLEHTpALMATa
Ha apXeoJIOTMYeCKH OOEKTH OKOJIO peka AXeloi ce Ib/KM M Ha (akTa, ye Ta3u peka e
IPETHPIUIa HAaU-MAJIKO KOPEKIMM W WU3MEHEHHs OT TpuTe Inpe3 XX B. U CbOTBETHO
BUJMMOCTTA 110 IOBBPXHOCTTA, KOATO MHIMKUPA HAIMYMETO HA apXEOJIOTMYEKCH OOEKTH, €
1ouTy HeHapyuieHa. OT apyra cTpaHa peka Xa/JKuicKa, KOSITO € Hall-IIbJIHOBOJIHATa PeKa, €
IPETHPIIsUIa HAa-MHOIO KOPEKLUU U HU3IpaBsSHE HAa KOPUTOTO CH, KaTO TYK € IOCTPOEH U
rOJIsIM U3KYCTBEH BOJ0eM — s130BUp Ilopoii. CTpoUTENCTBOTO Ha A30BUPA € Pa3pyLLIUIO 4acT
0T OOEKTHTe, HaMHUpalll ce B HENOCpeAcTBeHa ONM30CT 10 OperoBere Ha pekara Hu
€IMHCTBEHO M3IYCKAaHETO Ha S30BHpA M3BBPIIEHO NOpaad TEXHUYECKa MNpOQPHIaKTHKA
IpPeJOCTaBy BB3MOXKHOCT 3a peructpauusra um. He mo-mManbk mpobiem mnpejacraBiisBa
IPEBPBIIAHETO HA YacT OT IUIOLIMTE, PA3MONOXKCHH OKOJIO pexa bsana, B macuima, KOeTo
JOIIBJIHUTENTHO ~ 3aTpy[HsiBa HAOJIOAEHUETO IMpU M3BBbpPLUIBAaHE HAa M3AMPBaHE HAa
apxeosnorudecku ooexktu. KanammsupaneTo Ha mpuTouy 1o peka bsna cpiio 3acsra yact ot
apxeosloruyeckure OOeKTH. Bbopeku Te3u NnpoMeHH, HaOIIOACHUATA, HANpPAaBEHH BBPXY
IOCJIEIHUTE JIB€ PEKH, NIOKA3BaT €HA 3aKOHOMEPHOCT IPU apXEOJOrMYECKH OOEKTH OKOJIO
TSAX, @ UMEHHO pa3IojlaraHeTo UM Ha TEXHH NPEKH MPHUTOLM B HEMOCPEICTBEHa OJIM30CT 110
BIIMBAHETO UM B pEKara.

baarognapuaocTn
ABTOpBT W3Ka3Ba CBOSATA OnaromapHoCT 3a (mHaHcoBara mojakpena Ha ®HM, MOH,
Horosop KII-06-H40/6.
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Pe3tome: B nHemHo Bpeme MpeBphLUIAHETO Ha METANOIUCUTE B UHTEITUTEHTHH TPajioBe €
pemaBamy Qaktop 3a momoOpsiBAaHE Ha YCIOBUSTA Ha JKMUBOT Ha »xutenure. llenra Ha
KOHLENIUATA 33 MHTEIUIEHTEH Ipaj € MOJEPHO TpajCKO YIpaBlICHHE C IIOMOINTa Ha
TE€XHUYECKH WHCTPYMEHTH, KOUTO MpeyiaraT Hail-CbBPEMEHHU TEXHOJIOIHH, ChbOOpa3siBaiku ce
C MIPWJIOKUMUTE €KOJIOTUYHU CTaHAApTH MPU MEeCTeHEe Ha PECypCcH M MOCTUTaHE HAa OYaKBaHHUTE
pesynratd. B cratusita ce mpaBu mpersiell ¥ aHaJM3 Ha W3CIEOBAaHMUATA U IyOJUKALMWTE,
CBBP3aHH C TEOPETUYHUTE KOHLETINH 3a MHTEITUTeHTHUTE rpagose. [IpencraBenu ca pa3nudHu
JeUHUIMHA 32 WHTENHreHTeH Tpal. [locoueHo e Kak WHTEIMICHTHUTE TPaZoBe W3BBHPIIBAT
TpaHchopMalus KbM KpbroBa HKOHOMHUKA U 3eJieHa NKOHOMHUKA.

Knrouosu 0yMu: UHmMeAUCeHmHU 2p61006€, KOHYyenyus, 3ejieHa UKOHOMuUKa

Abstract: Currently, the conversion of megacities into smart cities is a crucial factor in
improving the residents’ quality of life. The goal of the smart city concept is to develop urban
management via the use of technical tools that offer the latest technologies, while taking into
account applicable environmental standards, conserving resources, and achieving expected
results. This article reviews and analyses various research and publications pertaining to the
theoretical concepts of smart cities. Different definitions of a smart city are presented, which
demonstrate how smart cities are evolving into circular and green economies.

Key words: smart city, concept, green economy

BnBenenue

[Ipe3 nocnenHuTe ABAAECET TOAMHU CTPATErMYECKOTO MJIAHUPAHE HA TPAJACKHUS PACTEX
€ OPUEHTHPAHO KBM TOBa TPAJOBETE Ja CTAHAT IO-YyCTOMYMBU COLMATHO-UKOHOMHYECKHU
CAWHUIU, ,,FOCTOHpI/IeMHI/I“ 3a XKUTCINUTC CH MECTa 3a XUBCCHC U an/I06maBaum KaKTO B
COLMAaJIeH, Taka W BBHB (PU3NYECKU CMHUCHI MecToobutanus. [locTuraneTto Ha JUHAMHYHO
paSBI/IBaHII/I ce rpancm/l HUKOHOMUKMH, e(i)eKTI/IBHOTO ynpaBneHI/Ie Ha Fpa)ICKI/ITe CHUCTEMU,
HACHPYABAHETO HA YCTOWYMBH TPaJICKu ()OPMHU 32 COIUATHO-UKOHOMUYECKO OOIIyBaHE U
OCUTYPSIBAHETO HA JIEMOKPATUYHU MPUHIMUIINA 32 YYaCTHETO B YIPABIECHUETO HA IPaJOBETE ca
eIHH OT OCHOBHMTE (iarMaHM Ha Tpaackusi pacTexk. ChbBceM HACKOpO 3amoyHaxa Ja ce
IIosIBsSIBAT pezmua HOBH HpC}II/ISBI/IKaTeJ'ICTBa KakKTO B COIIMAJICH, TakKa W B HMKOHOMHUYCCKHU
ACMeKT, MpeAOoNpeNesIiKN TMosBaTa Ha HOBU MOTPEOHOCTH W HYKIU Ha TpaJoBeTe.
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HapactBamoro HaceneHue 1 ypOaHu3anusaTa NOCTaBAT I'PaJACKUTE BIACTH MO I'OJISIM HATUCK
Jla TIPEIOCTaBAT MOJICPHHU YCIYTH 3a HapacTBail Opoit xopa. Cera rpaJcKuTe aJMHHUACTPAIIUH
TpsiOBa Ja pemaBaT peaula npodiieMH, CBbP3aHH C ,,IPUEMAHETO Ha CBOSI TEPUTOPHS HA BCE
no-rosiM Opoil rpaxkganun W OusHecu (GUPMH W TPEINPUATHS), KAaToO CHIIEBPEMEHHO
pasnpenensaT e(ekTuBHO pecypcure cu. B cbmoro Bpeme OBp30TO pa3BUTHE Ha
uHPOpPMALMOHHNTE U KOoMyHUKanumoHHU TexHosoruu (MKT) mpomeHnst rpaickust *KHBOT U
cpeza, NoJCKa3Bailki MHOBaTUBHYU HaYMHU 3a N0J00psiBaHeTO UM. Cera rpaJjoBeTe U HalluUTe
ce crpeMsaT na ce Bb3momzBar or HoBata WKT wunppacTpykTypa, 3a nga mpemioxar
VMHOBATHBHM YCIYTW 3a KallMTaJIOBa NPUBJICKATEIIHOCT U YCTOWYMB pacTek. B nombiaHeHue
KBM TOBa TpsOBa J1a 0TOENneXuM (akTa, ye MOCTOSHHO HApacTBAIaTa KOHKYPEHIUS MEXIY
IpajJoBEeTe CTaBa BCE IO-UHTCH3WBHA, ThH KaTo T€ C€ KOHKYpHpAaT 3a IPHUBJIMYAHE Ha
WHBECTUINH, J00pe padoremu OW3HEC CTPYKTYpU M KBaIM(HUIMpaHU XOopa B CBETOBEH
Mmarao.

1. JledpuHHIMHU 32 MHTEJIUTEeHTEH IPaj
TBpcelkn calTOBE 3a MHTEIUTCHTHHU I'PalOBE, PE3YJITATUTE ca MUIMOHM. M3rnexna, ye
BCEKH T'Pajl 10 IEJHs CBAT, OTBbHJ] KOHTHHEHTUTE U HE3aBHCUMO OT U3MEpPEHHATA, KYJITypara,
MKOHOMHYECKATa CUTYaI[Hsl, CYUTA 33 BAXKHO Jla ObJIC YMEH.
Hsima HHTO 001110 pa3dupaHe 3a ChOTBETHUTE €JIEMEHTH HAa HHTEJIIMT€HTEH IPajl, HUTO 32
HEeroBuTe rpaHuiy wim orpannuenus [Cocchia, 2014].
[TpuurHKTE 3a Ta3K HESICHOTA CE IBJKAT Ha JBa pa3inuuau acuekra [Cocchia, 2014]:

1. ,,Ymen“ karo mpwiaraTeJHO MMa LIMPOKO 3HAUYEHUE U MOXKE Jla CE€ THJIKYBa I10
MHOT'0 pa3JIu4HH HAaYMHY;
2. llopagm HescHOTaTa Ha pPA3JIMYHATE KOHIENIMM, KOWTO YECTO HE ca B

CHOTBETCTBUE €]IHA C APYyra, MHOTO TPajioBe BIDKIAT ce0e CH KaTO MHTEJIUTEHTEH Ipal, KaTo
eTUKETUpAaT (WM IyCKaT Ha Ia3apa) CBOMTE MOJUTUKU KaTo ,,.yMHHU, 0€3 Ja ce o30BaBaT Ha
OOLIONPHUETO U CTAHJAPTU3UPAHO 3HAUCHUE.

Konnenuusra 3a ,,MHTEIUIEHTEH rpaj’ Ce XapakTepu3upa C TOBa, Y€ HsIMa sICHA
neduHUIUS U TOM ce ompeneis KaTo eIWH MHOTocTpaHeH (eHomeH. Jlumcata Ha sicHa U
TOYHA Je(UHUIINS HA UHTEIUTEeHTEH Ipajl € HaJUIe HEe caMO B aKaJeMMUYHUTE U3CJI€BaHUS,
HO U B €MIUPHUYHUTE NPHUIIOKEHUS HA MHTEIUTCHTHUTE KOHLEMIMHU U MPOEKTU. BebiiHoCT
IpOy4YBaHE Ha JIMTEpaTypara nokKa3Ba CIeIHOTO:

HMa MHOTO onpenienieHus 3a YMEH rpaji, BKIFOUUTEIHO CIEIHUTE:

® _MHTEJIWICHTEH rpaa’ € MpPeJOCTABIHETO Ha ChbBPEMEHHO KAaY€CTBO Ha >KMBOT 4pe3
U3IMOJI3BAHETO Ha WHOBATHBHU TEXHOJOTMHM, KOUTO OCUTYpSBAaT MKOHOMHMYHOTO H
€KOJIOTMYHO M3ITOJI3BaHe Ha IPaJICKUTe CHCTEMH Ha skuBoT [Argunova, 2016];

e _MHTEJIUICHTEH Tpaj’‘ € B3aUMHOCBbpP3aHa CHUCTEMAa OT KOMYHUKAIIMOHHU U
MH(OPMaLlMOHHHU TEXHOJOruM ¢ nHTepHeT Ha HewaTa (IoT), OnaromapeHue Ha KOSATO
CE OMpOCTSBa YNPaBICHHETO HA BBHTPEIIHUTE MPOIECH B Tpajga U ce MoAoOpsBa
JKU3HCHHS CTaHIApT Ha HacejeHueTo [Smart city];

e _UHTCIMICHTEH TIpaa’ € CTPYyKTypa, KOSITO OCHUIypsBa YCTOWYMBO pa3BUTHE,
NoJ00PEHO KayecTBO Ha JKUBOT M €(DEKTHBHO H3IOJI3BAHE HAa PECYpCUTE 3a CBOUTE
xwurenu [Drozhzhinov et al., 2017];

e _WHTEIWTCHTECH Tpaa’ € TpaJ, KOWTO chUyeTaBa WHXKEeHepHa HHPpacTtpykTypa, UT
uH(ppacTpyKTypa, colMaiiHa WHQPACTpyKTypa U OuszHec WHEPACTPyKTypa, 3a Ja
U3M0J13Ba KOJICKTHBHATA UHTEIMTEHTHOCT Ha Tpaja [Veselova, 2018];

e YMEH/MHTEJIMICHTEH IrpajJ MoXKe 1a 00paboTBa nHGOPMAIIHS OT Pa3TMIHA U3TOYHHIIH,
3a J1a mo00pu pe3ysTaTUTe CH BbB Bcuuku cBou Aeinoctu [Celino, Kotoulas, 2013];
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e (0-) YMHUW/MHTEIUTEHTHU TPAJOBE C pa3lindyHa TOJIEMHHA KalWTaTU3UpaT HOBUTE
TEXHOJIOTUM M CBOSITA BU3M, 3a Jla TPaHCPOPMHUpAT CBOMTE CUCTEMH, JEHHOCTH U
yciyru [IBM];

e yMEH/MHTENUTEHTEeH rpaj - Aa u3noisBa uHpopmanusta, UKT u unTepHer, 3a na
pemasa rnpoosiemure Ha rpaga [TIOEFC];

e eIMH IpajJ MOXeE Jja ce Hapeue ,,yMeH , KOraTo MHBECTULMHUTE B XOpa U COLHUaJICH
KanuTan, Kakto U B TpaxuuuoHHu u UKT undpactpykTypu, nompuHacar 3a
YCTOMYMBO pa3BUTHE W BUCOKO KadyeCTBO HA JKMBOT 4Ype3 MBIPO YIpPaBICHHUE Ha
€CTECTBEHUTE pECypcH M 4Ype3 OTBOPEHO KbM TIpaXJaHUTE YIpaBICHUE U
anraxupanoct [IDEAS];

® YMEH/MHTEIUTEHTEH TIpajJ € MSCTO, KBbAETO TPAJUIMOHHUTE MPEXKU U YCIYI'H ca
HanpaBeHH no-epextuBHU ¢ nomomra Ha MKT B momsa Ha rpaxnanute U Ou3Heca
[Shaping Europe’s digital future];

® YMEH/MHTEIUTEHTEH Ipaj € rpaj, KOUTO (PYHKIMOHHUpPA J00pe M0 OTHOLICHHUE Ha IIECT
»YMHHU® XapaKTepUCTHKH (MKOHOMMKA, MOOWJIHOCT, OKOJIHA Cpela, YIpaBleHuE,
HAauMH Ha >KMBOT M XOpa) W € M3IrpajieH Ha Oa3ara Ha ,,yMHa" KOMOUHAnus OT
JTApUTENICTBO/CIOJEIISIHE M JIEHHOCTH Ha CaMOCTOSATENIHU U 3all03HATH C MpoOJIeMUTe
Ha rpaja rpaxaanu [Smart cities].

OT ropHHTE ONpeAETICHUsT MOXeE Ja Ce 3aKIII0YH, Y€ ,,AHTEIIUTCHTEH Ipaj‘ € Habop OT
MEpKH, HACOYEHH KbM MOJOOpsiBAaHE HA KAauyeCTBOTO Ha JKMBOT HA HACEJICHHETO 4pe3
JTUTUTATU3AIMS Ha pa3INdHu chepr OT KUBOTA HA Tpaja.

WUntepecen e mnoaxonpt Ha IlummanoBa mnpu AeUHHpPAHETO Ha MOHITHETO
»AHTEIINTEHTEH TI'paj’‘, KOETO € CIEAHOTO: ,,MHTEJIUT€HTHUTE IpajioBe, KaTo ,,I'pajoBe, KOUTO
U3IOJI3BAaT MOJIEPHH, MHTETPUPAHU TEXHOJOTMYHU YCIyTd U MHPPACTPYKTypa B €HEPrusra,
TpaHcopTa W WH(POPMALMOHHO-KOMYHUKALIMOHHUTE TEXHOJOIMM, 3a Ja OTrOBOPAT Ha
COLIMAJTHUTE U WKOHOMHMYECKH MOTPEOHOCTH Ha obmiecTBOTO. Haif-00mo kazaHo ToBa ca
rpajoBe, KOUTO MpUiIaraT BUCOKU TEXHOJOTHH B Pa3jIM4HU 00JIaCTU Ha IPAJCKUTE TEHHOCTH,
KOMUTO Ca HHTETpUpaHM M  ONTUMHU3UPAHU C T[OMOINTa Ha HMH(DOPMAIMOHHO-
KOMYHHUKaI[MOHHUTE TexHooruu™ [Shishmanova, 2015].

XpucroB nepunupa: ,,VIHTETUreHTeH rpaj] € TO3U, KOHTO € B ChbCTOSIHME YCIIEUIHO Ja
paspeiiaBa MHOXECTBOTO IMYOJWYHU TPOOJIEMHU UYpe3 pelieHus, 0asupaHu Ha Hail-HOBHTE
TEXHOJOTMM W 4Ype3 MNapTHbOPCTBA MEXIY TIpaXJaHUTE, AKaJEMUYHHUTE OPraHU3alluu,
Ou3Heca, OOIIMHUTE M Abp)KaBHATA aJIMUHUCTpPALUs, T.€. MEXAY BCHUUKH 3aWHTEPECOBAHU
crpanu. Koraro ropopuM 3a TakbB IpajJ HUE OOMKHOBEHO M3BEXIaMe€ HaH-MajKO IIeCT
HETOBU ,,CMapT/yMHH‘ U3MEPEHUs, a UMEHO:

NKOHOMUKA,

MOOMJIHOCT,

OKOJIHA Cpena,

Ha4YMH Ha KUBOT,

Xopa u

rpajcko ynpasiaeaue” [Hristov D.].

ouhkwdpE

1.1. UaTetureHTHH rpajoBe — NOAX0] KbM KPbroBa HKOHOMHKA

Kpbrosara MKOHOMUKA ,,&6 KOHLEMNLMS, KOSITO CE CTPEMH J1a HAChPUYU yCTOMYMB HAYMH
Ha KUBOT, IPU KOMTO pecypcuTe ce U3MOoI3BaT No-e(heKTUBHO U C€ 3abpKaT B UKOHOMHUKAaTa
BB3MOKHO Hail-1eyro”. IlocneaHoTo MoXke a ObJie MOCTUTHATO Ype3 Ch3JlaBaHe Ha IUKIIH,
KOMTO II0/IaBaT pecypcu OOpaTHO B CHUCTEMaTa 3a M3IOJ3BaHE B CBIIUTE WIM HOBHU

KOMIIOHEHTH M TMPOJYKTH ChC ChIaTa WM No-HHcKa (yHkiuonanHoct [Hahladakis et al.,
2020].
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Cnopen AugoHOBa, TpajoBeTe Morar Ja ce TpaHchopMmupar OT ,,UepHU IYIKH,
BCMYKBAIIM XpaHa, CHEPTHs U APYTH PECYPCH, KbM JIBUTATE]IM HAa Bb30OHOBsSIEMa XpaHUTEIHA
cucrema u ouonkonomuka [Andonova, 2020]. IlpexoasT KbM KpbroBa HKOHOMHKA O3HAYaBa
IIPOM3BOJICTBO, KOETO PEreHepHpa, a HE BPEAH Ha €CTECTBEHUTE CHCTEMH, HA KOUTO pa3dyuTa
[De los Rios, Charnley, 2017].

EBponenckuaT cplo3 NpeACTaBy IUIAaH 3a JEHCTBUS, KOMTO OMKMCBA NOJIPOOHO CTpaTeruu
3a Hachp4aBaHE HA KPHroBaTa MKOHOMHUKA B Pa3IMYHK OOJIACTH HA XPAHUTECITHUTE OTIIA bIIH,
eKoan3aiiHa, OPraHnYHUTE TOPOBE, YIBIDKEHU rapaHIluy 32 IOTPEOUTEIICKU CTOKH, TIOJKpena
Ha MHOBanMuTe U HHBecTuiuuTe [European Commission, 2020].

Kpbrosara nkoHOMHKa MMa 3a I J1a Ch3/1aBa MPOAYKTH Bb3 OCHOBA HA M3UCKBAHUATA
Ha MOTPEOUTENNUTE TI0 SKOJIOTHYEH M YCTOMUMB HaunH. ToBa MOe 12 ObJie TPYTHO U Ch3/1aBa
ThPCEHE HA YCTOWYMBH WHOBamud. Ype3 TO3W MpOIeC HAa WHOBAIIMM MOTaT Ja ObIaT
Ch3/IaJICHH HOBH Pa0OTHH MECTa W TEXHOJIOTMH, KOUTO Jia IOMOTHAT 33 NPOIb(TABAHETO HA
Kpbrorata WkoHomuka. OCBEH TOBa, MPEMHHABAHETO KbM CHCTEMa Ha KPhroBa MKOHOMHKA
MOXE Ja Jajie BB3MOXXHOCT Ha OOIIHOCTTAa, KaTo MPUA0OME IMOBEYe HE3aBHCHMOCT IIO
OTHOIIICHKE Ha CYPOBHHHUTE M MOJKE Jla HaMaJld CTpeca BbpXy okojHara cpena [Cavaleiro de
Ferreira, Fuso-Nerini, 2019]. KpbroBara HKOHOMHKA HE CaMO HamajsiBa IMOTPEOIEHUETO Ha
CYpPOBHHH, HO CBHIIO TaKa Ch3/1aBa Bb3MOKHOCTH 32 YCTOWYHMBO MOTpeOICHNE, YIpaBIeHHE Ha
OTHAJBIUTE ¥ MHOBAIIMA B MHOTO OOJIACTH, KAKTO W Pa3BUTHE HA OOIIHOCTTA M MOBHUIICHO
0J1arochCTOSHUE.

CrnenoBaTeHO KOHICHIMSITA 32 KPbroBa MKOHOMHKA € HEpa3/ie/lHa 4acT OT OHE3U
CTpaTeruy W KOHIENIMM 3a WHTEIWIEHTCH TpajJ, KOWTO C€ 3aHMMAaBaT C BBIPOCHUTE HaA
YCTOMYUBOCTTA U OTPAHUYABAHETO HA U3IOJI3BAHETO HA PECYPCHUTE, EMUCHHTE U OTIAIBIIUTE.

1.2. 3eeHa MKOHOMHKA — MOCOKA HA M3IpaxIaHe M Pa3BUTHe WA MHTEJIUTeHTHHTE
rpajose

YCTOWYMBOTO pa3BUTHE Ha OM3HECA B CHBPEMEHHOTO OOIECTBO € BB3MOXKHO CaMo C
MHUCBHJITa 3a 3eJieHaTa WKOHOMHKA. Bce moBede mbpikaBU H30Mpar OBTS Ha OTTOBOPHO
OTHOILIEHHE KBbM PECYPCUTE, MPUBEKAAUKU AESUCTBUATA CH B CHOTBETCTBHUE C IJIOOATHHUSA
€KOJIOTUYEH JHEBEH pel. 3elieHaTa MKOHOMHKA € CHCTeMa 3a yIpaBlieHHEe Ha WKOHOMHKATA,
IPU KOSATO UKOHOMUYECKHUAT PACTEX CE MOCTUTA YPe3 pallMOHAIHO M3MOJI3BaHe HA eHeprusra
U TIPUPOJHUTE PECYPCH, CHITBTCTBAIO HaMajsBaHE HA €MHCHUTE HAa NMApHUKOBH Ta3oBe U
3aMbPCUTENIM, KAaKTO M IOBHILIABAaHE HAa 3HAYMMOCTTAa HA YOBEIIKMUS KamuTau (3HaHUS,
TBOpUECTBO, Kyatypa) [Anufriev et al., 2016]

YMHHTE I'paZioBe ca Te3HM, KOUTO HAaChpyaBaT CHIIECTBYBAHETO Ha MO-)KU3HECIOCOOEH
XKHUBOT. Te3u TpasoBe MpwiaraT MporpaMH M HWAEW KaTro MpOorpamMH 3a PElUKIUpaHe,
BEJIOCUIIEJTHU aJed, OOIECTBEHW MapKoBE M BHUCOKHM CTaHAApPTH 3a KAauecTBO Ha BOJaTa.
Bwrnpekn Tpaduka, THIMUTE OT XOpa M 3aMBPCSIBAHETO HA BB3yXa, CBBP3aHU C TPATOBETE,
MHTEJIMTeHTHUTE I'PajJioBE€ MMAT aKTHBEH MOAXO0J KbM Oopbara ¢ M3MEHEHHETO Ha KIMMara
[Mohanty et al., 2016]

3eneHaTa MKOHOMMKA € MKOHOMHUKaTa Ha OBCIIETO MOPa i CBOS MHOBATHBEH XapaKTep
(40 % oOT BCHYKM MHOBAIMU CE pealu3upar B HeWHuTe paMku). CHTyalusTta ¢ TOPUBHO-
eHepruiiHus OajaHCc Ha CTpaHHUTE ce MPOMEHs MHOro Obp30 3a cmerka Ha BEW u apyru
BuzoBe 3eneHa cHeprusa. Cmopen MexkayHaponHata areHius o enepretuka [IEA] B
CBETOBEH Mallal KanaluTeThT Ha Bb30OHOBsAEMATa EIEKTPOSHEPT s C€ 0YaKBa Jla Ce YBEeJIUUU
¢ Hax 60 % mexay 2020 u 2026 r., nocturaiiku nmoseue oT 4 800 GW. ToBa € ekBUBaJIECHTHO
Ha CeraurHus riio0aneH KanaluTeT Ha eHeprus OT U3KOMaeMu ropuBa.

[TpomMeHnTE B KIIMMaTa U B YaCTHOCT TJIOOATHOTO 3aTOIUISTHE 3aBUCAT OT YBEINYaBAHETO
Ha EMHCUUTE Ha MApHUKOBU Tra3oBe B 3eMHaTa atMmocdepa (ocHOBHUAT oT Tiax e COp).
['a3oBeTe ca pe3ynraT OT W3rapsSsHETO Ha BBITICBOJOPOIHHM HM3KOIMAEMH TOpHBa (BBIIMIIA,
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HedT). EmuH 0T KiII0O4OBHUTE BBIPOCH HA CHhBPEMEHHATa CBETOBHA HWKOHOMHKA €
HAMAJISIBAHETO Ha MOTPeOIeHUETO HAa HEPT U BBIJIUINA KAaTO TOPUBO M MPEMUHABAHETO KBM
EHEpruitHo e(h)eKTUBHO U HUCKOBBIJIEPOIHO 3€JIEHO €HEPTUHHO HHKEHEPCTBO.

2. TeopeTHYHH acHeKTH HA YNPaBJeHHETO W NJAHUPAHETO HA NPOIECHTE IO
peanu3anusTa i pa3BUTHETO HA KOHIENMIMUSATA 32 ,,HHTEJIMTEHTHUTE IPagoBe’

Hedunuiusara Ha asropure [Nam, Pardo, 2011] 3a koHIenuusATa 3a MHTEIUTCHTEH
rpaj, W3BJIEYCHA OT MpECcedyHaTa TOYKa Ha TPHUTE ,,(QyHIaMEHTATHH KOMIIOHEHTa Ha Smart
City” — TeXHOIOTUYHHU (AKTOPH, YOBCIIKH (PAKTOPU M HHCTUTYLIHOHAIHHU (akTopu (Dur. 1) —
CC OCHOBaBa Ha aHaIM3a W KOHCOJMIUPAHE HA CIIEMEHTUTE W H3MEPEHUSATAa Ha IIUPOK
CHEKTBHP OT KOHIICNIINU 32 HHTEIUTeHTEH Tpaa. OT TIie[iHa TOYKa Ha aBTOPUTE, KOHICTIIHATA
3a UHTCJIMTI'CHTCH I'paJli C€ HaMHupa B IMIPHUIIOKPUBAIIUTC CC 06HaCTI/I Ha MHO>KECTBO KOHICIIIUU
3a TPaJICKO pa3BUTHUE U TPAJICKa TOJIUTHKA.

TexHONOrMHHM aKTOpPM

Duznuecka mHgpacKkTpyTypa
MoBUNHK TEXHOADMHMK

BHP‘I’V"&J’IHH TEXHOMNOMMKM

HHcTUTYUMOHaNHK
daxTopm Yosewiku dakTopm

MonuTxa Yoeewka MH(ppacTpykTypa
“‘:IEI}JIEIIIE CoLManeH Hanuran
Perynauma/upesTHEn

®ur. 1. OcHOBHM KOMIIOHEHTH Ha UHTenurenTeH rpaa [Nam, Pardo, 2011]

AstopsT [Cocchia, 2014] mnpaBu oOmHMpeH mperien Ha JUTEepaTypata OTHOCHO
KOHIIETIIIMUTE 3a UHTEJIMTEHTEH U JTUTUTAJCH rpajl. B ocHOBaTa Ha KOHIIEMIIHATA TO3U aBTOP
o0chkaa moaxo, mogooen Ha To3u Ha Nam, Pardo [2011]. Toit TBbpaH, Y€ KOHIEIIIMUATE 3a
UHTEIMTEHTEeH Tpaj MpakTU4Yecku BUHaru ce ocHoBaBar Ha MKT wmHbpacTpykTypara Kato
npernocTaBKka 3a HWHTEIUTeHTHO rpajacko passutre [Cocchia, 2014]. CremosatenHo
MOHSTHETO ,,MHTEJIMTCHTEH € TSICHO CBBP3aHO C ,,JUTHUTAICH, KOETO Ce MOA4YepTaBa OT
MHO)KECTBO KOHIICTIIMK B HaydYHaTa JUTEpaTypa, KaTo Ce IMOCOYBa, Y€ KOHIICMIHATa 3a
LJIUTATAICH Tpaa” W3MoN3Ba ,,HAl-4ecTO cpeljaHaTa TEPMHHOJOTHS, CBbpP3aHa CbC
3HAYEHHETO HAa UHTENUTeHTeH rpaa’. KoHmenusra 3a JUrHTATHUS TPaj Ce pasriiexaa KaTo
MOJIMHOKECTBO Ha MHTEJMTCHTHHS TPajl, OJOOHO Ha KOHIIeNTyalHus Mozea ot dur. 1.

JlebuHUIMUTE Ha KOHIICMIMUTE 3a TUTHUTAJCH rpaa obade MOKa3BaT IO-rojsMa
eIHOPOAHOCT mopaau Gokyca cu Bbpxy MKT, OTKOIKOTO T€3W Ha MHTEIUTEHTEH TPajl, KOETO
€ MHOT'O TO-ITHPOKO [0 OTHOIICHUE HA PA3IMYHUTE BKIIFOYCHU (PAKTOPH U M3MEPEHHUSL.

B nombiaHeHHe KbM Mojea Ha TpuTe (aKkTopa Ha MHTEIUTEHTHUTE rpamoBe or Nam,
Pardo [2011], mpeacraBen mo-rope Ha ®dur. 1, mperieasT Ha CBbP3aHUTE KOHIEHIIMK Ha
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[Cocchia, 2014] BkiarouBa ,,yCTORYMB® | ,,3€J€H" rpajJ KaTo BaXHH JAeHUHHUIMHA B KOHTEKCTA
Ha UHTCIUTCHTHHUTE TpajoBe. M JBeTe KOHIEHIMU TOCTABAT CBOS AaKICHT BBPXY
e(EKTUBHOTO H3IOJI3BAHE HAa pPECypcuTe (HampuMep EHEprusi) U BBPXY CMEKYAaBaHETO W
aJIalITUPAHETO KbM U3MEHEHHETO Ha KJIMMAaTa.

B crarusta cu Dameri et al., [2019] npeanaraT pasmmpeHo o0sCHEHHE Ha KOHIICTIIIUATA
3a WHTEJIMIEHTEH Tpaja 4pe3 Jo00aBsHE HA TEPUTOPHAIHUS KOMIIOHEHT (,,3eMs°) Karo
YEeTBBPTH aTPUOYT OCBEH pa3iuuHHUTEe (HaKTOpH, KOHIeNTyain3upanu B moaena [Nam, Pardo,
2011], cmomenar mo-rope. Dameri et al., [2019] momuepraBaT IeHTpaiHATa pOJS Ha
TEPUTOPHAITHHUS KOMIIOHEHT KaTO KIIOYOB (hakTop NpH AcPUHUPAHETO HA KOHIICTIUATA 32
UHTCJIUICHTCH TIpaj IOpajyd HETOBUTE EKOJIOTHYHU acleKTH (HampuMep 3aMbpCsBaHe,
HAJIMYHU PECYpPCH), reorpadcku acnieKTH (OTHACSHUKH CE€ KaKTO JI0 TOJIMTHYECKaTa, TaKa U JI0
¢dusuueckata reorpadus) ¥ KYJATYPHO HACJIEACTBO (BKJIIOYMUTEIIHO HCTOpUSATA Ha
teputopusita). Cathelat, [2019] moctura mo u3Boma, 4e ,,TEPUTOPHATHHUAT (DAKTOp Hrpae
CBhUIECTBEHA POJISi BbB BCUYKH MOJEIM Ha TpajcKo pa3ButTue’. MHTEIUreHTHOTO TPaICKO
pa3BUTHE YECTO MOXE Ja ObjJe BB3MPEHATCTBAHO OT HKOHOMHYECKH, TEXHHUYECKH,
WHCTUTYLIMOHAIHYU WK noBeaeH4ecku Gakropu [Unruh, 2002; Seto et al., 2016]. Ha ®wur. 2 ¢
npeacTaBeH MO Ha HHTeaureHTer rpaa Ha Jamepu [Dameri, 2013].

Xoparta
YreH rpamgaHmH
YMHM 3aMHTEPECOBAHM CTPaHK
(bMpMK, YHHUBSPCHTETH, YACTHM

MpaeMTencreoTo

MOANTHYECKM MHCTUTYLMK
PaznpeneneHue Ha BRactTa

Anua) MpuopuTeTn
CoTpyaHMIECTBO MesKay Mpouecu Ha yNpaBneHUe Ha YMeH
rpagoeete rpaf
HMudpacTpyKkTypa
3ems EderTMEHO MaNoNzBaHe Ha
EKONOrMuHK acnexTu EHEPTHATA
leorpadckm acnekT EdekTHEHM crpagu
WcTopua 1 HacneacTeo Ha EdekTHMEHA TPAHCMOPTHA CUCTEMA
KyNTypata BraobHoBAEMM EHEPIMHHM
' MITOUHMLM

®@ur. 2. MoerbT Ha HHTEIMTEHTEH rpajl Ha JlaMepu, BKJI. TEPUTOPUATHHS ACTIEKT

O0606maBaiiki pa3iaMyHU KOHIIETIIUU M TPEJOCTaBIMKU coOCTBEHa oleHKa, [lamepu
nepuHUpa HMHTEIWIeHTEH Tpaja MO CIeAHUsA HauuH: ,,VIHTeTUreHTHUAT Tpaa e Jaolpe
nedunupana reorpadcka obmact, kpaeTo Bucokute TexHojmorun karo MKT, norucruka u
IPOM3BOJICTBO Ha €Heprus paboTAT 3aeHO, 3a Ja Ch3JaAaT IOJI3M 3a TpaXkJaHUTe IO
OTHOIIIEHHE Ha OJIarOCHhCTOSHUETO, MPHOOIIABAHETO M yYaCTHUETO, Ka4YeCTBOTO Ha OKOJIHATA
cpeia ¥ MHTEJIMIeHTHOTO pa3BuTHE. ToH ce ympasisiBa oT 100pe aeduHupan Habop OT Xopa,
KOMTO ca B CHCTOSTHHE Ja ONpPENeNAT MpaBWiaTa W TOJIUTUKUTE 33 TPAJCKO YIPABICHUE U
passurue [Dameri, 2013]. ToBa ompezneneHue oTyMTa TeXHHWYecKaTa (MH(pacTpyKTypHA)
NEPCIeKTHBA, TJIeTHATa TOYKa Ha YIPaBICHUETO M X0parTa, KaKTO W HEAOCTHTa HA PECYPCH U
€KOJIOTUYHUTE LeNM Ha HWHTEIUTeHTHOTO pa3BUTHE B TpajgoBere. ToBa pa3dupane 3a
WHTETUTEHTHATE TPajioBe 00aye BCe OIIe € J0CTa HESICHO 10 OTHOIICHHWE Ha TMPUYHHUTE 32
BJIOIIaBaHE HA OKOJHATa Cpela, OCOOEHO IO OTHOLIEHHE Ha poJyisiTa Ha TIpajackara
TPaHCIIOPTHA cHcTeMa (TpajcKka MOOMITHOCT) TIPH OMNpeesiHE Ha MECTHOTO U PETHOHATHOTO
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3aMbpCSABAHE W KAaTO IUIO TU3aifHa Ha OOIIECTBEHOCTTA. MPOCTPAHCTBOTO W CTETICHTA, B
KOSITO TO € ITOCBETEHO Ha MHTEJIMT€HTHATa MOOMITHOCT.

[Momxon, ¢okycupany ce BBPXY €AMH CIEHU(HUYEH acleKT Ha KOHIICMIUATa 3a
MHTEJIMTEHTEH rpajl, ¢ u3ioxkeHn ot Papa et al., [2017]. Cnopen aBropute ,,eIMH TPaj € YMEH,
KOTaTo ,,TOW™ € B ChCTOSTHUE J]a OTTOBOPH Ha HYXKJIUTE Ha CBOUTE JKUTEIU 10 NO-e()EKTUBEH U
YCTOMYMB HA4YMH, TJIABHO 4Ype3 TMPaBHJIHO M3MOJ3BaHE Ha HWHPOPMALMOHHU U
KomyHuKaruonHun texHojormu (MKT)“. Papa et al., [2017] scHO wuHTErpHpar
TEXHOJOTMYHaTa M ,,YOBELIKaTa™ (Xopa, JKUTEIM) NEepCIeKTHBA KaTo €IHAaKBO BaXHU B
TAXHOTO pa3OUpaHe 3a UHTEIUTCHTHUTE TPAJIOBE.

[TpemioskeHaTa KOHIETIUS TO-TOPE M3TIISKIA € I0CTa OTpaHUYeHa, KaTo ce PoKycupa
KOHKPETHO BBPXY HMHTEIMICHTHATA MOOWIHOCT WJIM 10 JYMHUTE Ha aBTOPHTE, ChOTBETHO
BBpXY ,,JHTenurentuure tpancnoptau cucremu (ITS). ITS ce ompepensat karo cucremy,
KOUTO ,HAMAISIBAT 3aMbpPCABAHETO W 33JPHbCTBAHUATA, IOBHINABAT OE30MACHOCTTA U
1o100psIBaT YIPaBICHUETO U HAChPYaBaHETO HA THPCEHETO Ha OOIIECTBEH TpaHcmopt [Papa
et al., 2017]. UHTeIMIeHTHUAT Ipaj CHIIO TaKa OTYMTA [TOBEACHUYECKUTE OOCTOATEIICTBA, T.€.
KaK TpakJaHUTE M30UpaT CBOS BUJ TPAHCIIOPT M KOM COIIMATHO-UKOHOMHYECKH U KYATYPHH
(bakTopu onpeaenaaT TO3u u300p (,, AHTEIIMTeHTHa MOOMITHOCT ).

Caragliu et al., [2011] nperopbyBar pacTebT HA UHTEIUTCHTHUS TPAJ] 1a € CBBbP3aH C
(dakTOpy KaTo TBOPYECKH HHIYCTPUH, YCTOWYHMBOCT M pa30MpaHe Ha TrpajcKaTa OKOJIHA
cpeda, HMBa Ha OOLIECTBEHO 0Opa3OBaHME, MYJITHMOJAIHA JOCTBIHOCT 0 MH(pOpMarus u
usnon3Bane Ha KT ot mpaBurencTBeHOTO ynpasieHue. Te mpeanarar cb31aBaHETO HA HOBU
HAYMHY 32 OLIEHKA HAa MHTEJIMICHTHUTE TPaIoBe M CTpaTermueckuTe miaHose B EBpona (Pur.

3) [Caragliu et al., 2011].

y

Hznomzpane
ga HKT ot

IEPEABHOTO

MynTivonanHa YOPAEICHIHE

OOCTBIHOCT Ha

uadopMAaHa
ObmecTEeHH
obpazoparenHu
HHEA

VYeTofaueoCT

H pazbmpane
HA rpajckara

cpeaa

®ur. 3. Moauduuupanu GpakTopH 3a pacTeX Ha MHTEJIUTCHTHUS Ipaj

Blumberg, [1971] momyepTaBa, 4e KOHIICHIUATA 32 MHTEIMICHTEH T'pajJl € MOBEYE OT
IPOCTO MPUIIOKEHHE; TOBA € MH(OpMAIIMOHHA W TPUIIOKHA WHPpaACTPyKTypa 3a rpajia. [lo-
JN00pY SHEPrUiHU M KOMYHHKAIIMOHHM MPEKH Cca HEOOXOJMMH, KOraTo HACEICHHETO Ha
JIaJICH PEervoH WM KBapTal pacte. Pa3OupaHeTO M B3€MaHETO Ha PEIICHHUS 3a pacTexa Ha
rpaja U3UCKBa 3aIbJIOOYCHU TO3HAHUS 33 TCICKOMYHHKAIIMOHHUTE M CHEPTUHHHUTE MPEKH
(Dwr. 4).
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\ Hudpactpyrrypa ~ Hadopmanma ) )
o )

NPHICEEHHATA

Ha rpaga

Hznomzpane
HA eHSpPrHA

['pagceo mmasmpare B pacTex
rpanga

®ur. 4. MoauduurpaHa KOHIENIMATA 32 MHTEIUIeHTEH rpa] Ha Blumberg

Roche, [2014] oueHsiBa MHTEIUTEHTEH Ipaj, KOUTO MOXKe €(PEKTHBHO Ja H3IMOJ3Ba
TEXHOJIOTUYHHUS HAIPEIbK B MHOTOM3MEPHA 00JIaCT, 3a J]a MIPOrHO3Mpa, pa3dupa, CBOOOIHO
o0Chkaa M 00ciIykBa pa3HOOOpa3eH KpbI' OT Y4YaCTHHLM. 3a Ja IIOCTUTHE TOBA,
UHTETUTEHTHUAT T'paj]] (yHKIMOHUpPA B YETUPU KITIOUOBH MU3MEPEHUS: WHTCIUTCHTHHS Tpaj
(meroBara  coumanmHa  WHOpACTPyKTypa),  AWTHTanHUS  rpan  (MHGOpPMAIMOHHA
UHPPACTPYKTYpa), OTBOPEHUsS Ipaa (OTBOPEHO IPABHUTEICTBO) M JKWMBUSA Trpaj (Heromara
¢usnuecka  uHOpacTpykTypa). ['pakgaHure  M3MOA3BAT  pa3jIMYHU  CHOCOOHOCTH,
BKJTIOYMTETHO MPOCTPAHCTBEHU YMEHHUS. 3a Ja C€ HAIpaBW TOBA, aHTAKHPAHOCTTA HA TE3U
YYaCTHULM, OCOOCHO TSXHATa MPOCTPAHCTBEHA AHTAKUPAHOCT, € OT pellaBalllo 3HAYCHHE 3a
ONTUMAIHOTO (DYHKIIMOHUPAHE HA YETUPUTE U3MEPCHUS Ha UHTENUTeHTHUs rpaj (Dur. 5).

I[paxnannTe H 3AHETEPECOBAHATE CTPAHH €A AKTHEHH YIACTHHITH
B I'pag c HKT aadpacrpyerypa

Jdararanen OreopeH rpag e
rpag

Hurenarenaren
rpan

(Herogata
COMHAITHA (Herogara

, (HMudopranaorsa {O1eOpEED
HHPaCTPYELYpa) - —— - e m@mecm >

®ur. 5. Moguduimpann GYHKIMHA Ha HHTEJIMTEHTHUS TPaJ] B YETUPH KITFOUOBH
nusmepenus [Roche, 2014]

ToBa oOscHeHue BKIIOYBA HHGOpPMANMS 3a TOAXOJ HA YydYacThe, ThH KaTo
MoJ00PSIBAHETO HA CIIOCOOHOCTUTE 3a pellaBaHe Ha MPOOJIEMH HAa TPAJCKUTE OOIIHOCTH
MOXKE Jla pa3uuTa Ha NpuHOca Ha rpaxaanute. Cropen ,,MOJena Ha WUHTEIUTEHTEH Tpaji’,
kouTo mpemrarar Doran u Daniel [Doran, Daniel, 2014], uenra Ha HHTETUTEHTHHS TPAJ € Ja
WHTETPUpPA TPU OCHOBHU KOMIIOHEHTA: MKOHOMUYECKU KOMIIOHEHT, KOMIIOHEHT Ha OKOJHAaTa
cpefa u coraneH KoMmoneHT (dwur. 6).
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®ur. 6. Mogudunupana 1en Ha uaTeaurenTex rpaja [Doran, Daniel, 2014]

3akiaoueHue

HpeI[CTaBCHI/I ca HIKOU OT Haﬁ-quTO cpemaHHTe IIe(i)I/IHI/IIlI/II/I U KOHIICIIIINK 3a
,AHTCJIUTCHTHUTE TpagoBe”. JIMHAMHYHOTO pa3BUTHE HA HWHOBATUBHH TEXHOJIOTHH
HpeI[OCTaBﬂ BB3MOXHOCTHU 3a Hsrpan(;[aHe Ha HWHTCIINTCHTHU FpaI[OBC. HpeKOMepHOTO
dokycupaHe caMO BBPXY TEXHOJOTHYHMS aCHEKT BOJM JI0 MHOTO MpoOJeMH MpH
BHEJPSBAHETO HA MHTEIMIEeHTHUS Irpaj. EnuH rpax TpyaHo MoXxe Ja cTaHe ,,yMEH™ caMo C
MIOMOIIITa HAa TEXHOJOTHWU. B ceramHoTo Bb3MpHEMaHE Ha KOHIICHIUATA 3a ,,MHTEIMICHTCH
rpaa’ ce oOpbIla BHUMAHNE KbM HYKIUTE U MPEANIOYNTAHUATA HA XKHUTEIUTe. Te ca GOoKyChT,
a TEXHUYECKUTE peleHus TpsOBa 1a o0CIyXBaT TEXHUTE MHTEpecH. 3a Aa ObAe €IuH Ipaj
HanCTHUHA ,,I/IHTGHI/IFGHTCH“, TOfI Tpﬂ6Ba aa I/IHTCFpI/Ipa TaKHBa CJIICMCHTU KAaTO MHTCIIMTCHTHA
WKOHOMHKA, YMHH XOpa, HWHTECIUICHTEH J>KUBOT, WHTEIUTEHTHA Cpela, WHTEIUTCHTHO
yIIpaBJICHUE U UHTEITUTEHTHA MOOMITHOCT.
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Pe3rome: MuBecTunmara B HEABIKMMH HMOTH CE CUMTA 3a €IHA OT HaW-HAICKIHUTE W
JIOXOJOHOCHU BHOBE MHBECTHUIIMU. 3a CHKAJICHHE HE CaMO y Hac ce Mpeajiarat u KymyBaT UMOTH
0e3 jopu Hall-eJIeMEHTaPHU JaHHU 332 TEXHUTE CKOJIOTHMYHHU U Te€O(DU3UMYHH ITapaMeTpH.

B cratmara e HampaBeH, IBPBH CIIOpE] HAC, OMHT Jla C€ MPEACTAaBAT B OOIIM JIMHUAU
MpoOJIeMUTEe IO OTHOIIEHHWE Ha EKOJOTMYHATa OIleHKa Ha HeIBWXUMH uMoTh. OuepraHu ca
€JIEMEHTUTE, 00OCKTUTE, ONMACHOCTUTE, KAaKTO M METOJIUTE M TEXHHYECKUTE CPEICTBA IPU TaKaBa
OLICHKA.

Kniouoeu oymu: oxonna cpeda, HEABWKUMH UMOTH, TEPEHU, €KOJIOTUIHA OI[EHKA

Abstract: Real estate investment is widely regarded as one of the most reliable and lucrative
forms of investment. Unfortunately, properties are offered and purchased without even the most
basic data of their ecological and geophysical characteristics — not only in Bulgaria, but also
globally. This study presents a pioneer attempt to identify the various issues concerning the
environmental valuation of real estate. The study outlines the components, objects, as well as
methods and technical instruments for such evaluation.

Key words: environment, real estate, ecological assessment

BnBenenue

BT)HpeKI/I Y MHBCCTULIUATA B HCABMXKMMHU UMOTHU € CMsATAaHA 3a €aHa OT HafI-HaJIe)I(HHHTe
BUJIOBE WHBECTHUIIUH, 32 CHKaJeHHE HE caMO y Hac ce MpejuiaraT U KylmyBaT UMOTH Oe3 Haii-
€JIEMEHTapHa MPEJICTaBa 32 TEXHUTE €KOJIOTUYHU XapaKTEPUCTUKH.

HOHSITHO €, 4c I/IHTepeCI/ITe Ha nponaBaq 158 KynyBaq (of5] paSMI/IHaBaT B MHOT'O TOYKH.
IIpogaBaubT € 3auMHTEpECOBaH IIO-CKOPO M Ha BB3MOKHO HAaM-BHCOKA II€HA Ja MNpoJaae
HeaBrKuMUs ©MOT. OCBEH TOBa, (PakT e, 4e Xxopara KylmyBaT UMOTH, 0€3 J1a ce HHTEepEeCyBaT JAalln
TOW C€ HaMHMpa B palilOH HAa aKTUBHU CEM3MHUYHHU PA3JIOMH, B CBIAUUIIHU PAaOHU, HA MECTa C
IIOBUIIICHO CL)I’bp)KaHI/Ie Ha pa)10H B INIOA3CEMHUTEC BOIU. leyrl/l cu orpa>1<)1aT TepeHI/I B
HEMOCPEACTBeHAa OJM30CT /0 BHCOKOBOJITOBH JAJIEKONPOBOAM W MOIIHH pPaguOpeNelHu
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CbOPBIKCHUA, KOUTO Cbhb3J4aBaT CUJIIHH CICKTPOMArHuTHU IIOJICTA, BPCAHU 3a TAXHOTO 3JpaBcE.
KyHYBaT CC U CC€ MpaBiAT MHBECTUIIMKM B MMOTH B HCIOCPCACTBCHA O0au3ocT A0 Marucrtpajia,
JKCJIC30IIBbTHU JIMHUU WUJIW JICTUIIHU KOMIIJICKCH, a CJIC TOBA 3all04UBAT OIIAKBAHUWA OT IIyMa OT
Tax [Bulgarski standarti za otsenyavane, 2018].

Tesm u peauua JApyrd TNPUMEpPH TOKa3BaT HEOOXOAMMOCTTa OT THpeABapUTEIHA
I/IH(l)OpMaHI/IH 3a CKOJIOTMYHUTC MapaMETpH Ha TECPCHUTEC 34 HEABUKMMHA UMOTHU C LEJI KYITyBa4YbT-
HHBCCTUTOPBT Aa 6’bI[aT 3aI103HaTHu C THAX.

EjeMeHTH Ha €KOJIOTMYHA OLleHKA HA HeABHKUMH UMOTH
OCHOBHHTE €JIEMEHTH Ha €KOJIOTMYHATA OLICHKA HA TEPEHM 3a HEABM)KMMHU UMOTH MOrar J1a
Ce IIPEICTABAT B YETUPU OCHOBHU I'PYIIH.

1. KiaumMaTH4YHH eJeMeHTH

Knumamvm ¢ MHOTOTO/IMIIECH CTaTHCTHYSCKH PEKMM Ha BPEMETO, XapaKTePEH 3a JajicHa
MECTHOCT B 3aBUCHMOCT OT TIeorpa)CKoTO M MECTONOJOXeHHe. V3ydyaBa ce MOCpencTBOM
JBJATOTPAiHE M3MEPBAaHHS HA METCOPOJIOTHYHHUTE CJICMEHTH U OINPEICISIHE HAa TAXHOTO CPEIHO
cbcTOsiHME. TakuBa HM3MEpBAaHUS ca NPAaBCHW B NPOABIDKEHHE Ha moBede OoT 250 roguHu.
ChOpaHuTe JaHHHM Ce M3IOJI3BAT, 3a JIa CE ONPECIH CPETHOTO ChCTOSHHE HA MHOTOT'OIMIIHUS
pexuM Ha BpemeTo. CiieJoBaTeTHO KIMMAaThT MPEACTaBIsBA CHbBKYITHOCT OT METEOPOJIOTUYHHUTE
CIIEMEHTH, KOUTO XapaKTePU3UPAT CPEAHOTO ChCTOSIHUE HA aTMOc(epara Ha J1aJIeHO MSICTO.

OcHoBHUTE KIMMaToOOpa3yBamy (akTOpu ca CIbHYEBaTa paauanus, arMmochepHaTa
UPKYJIalus 1 noactuiamara nopbpxuoct [Kyurkchieva, 2005].

Knumamuunusm ¢gpakmop e npupoaHa ocoOEHOCT, KOSATO BIUSC BbPXY (OPMHPAHETO Ha
KJIMMaTa Ha JaJIeHa 4acT OT MOBbPXHOCTTA Ha 3emsTa. i3meHeHusTa Ha peneda ca MHOTO OaBHH,
He3a0eNe)KMMH B paMKHTE Ha YOBEUIKHS )KMBOT. 3a pa3liuKa OT TSAX IMPOMEHHTE B aTMocepaTa
CTaBaT MHOTO ObP30, MOHAKOTA 33 MUHYTH. T€ OKa3BaT BIMSHHE BbPXY 3[paBeTo, OUTA, Tpyaa U
otauxa Ha xopata [Savov, 2020].

KnumaTtnunu ¢akropu ca:

* ['eorpadcko MeCTONOI0KEHUE

* MOpcKH, OKEaHCKH U Bb3AYIIHH TCUCHUS

* Bonnu Gaceitnu

* Pented

* Hammopcka BucounHa

Knumamuunusim enemenm € KOHKpETHA MPOSBA HA KIIUMATa B ONPE/ICIICH IEPHO OT BpeMe
U ce popMupa OT KTuMaTHyHUTe pakropu. KimmmaTnyHuTe €NeMeHTH ca:

* Banex

* O6mayHOCT

* Barsp

* Temneparypa Ha Bb311yXa

* ATMOC(epHO HaJsiTaHe

* Braxxaoct Ha Bb3/1yxa

* Mbria.

Pa3bupa ce, pa3nmuUHUTE KIMMATHUYHU €JIEMEHTH HMAT pa3IMyHO BIUSHUE BBPXY
€KOJIOTUYHUS CTaTyC Ha HEJBW)KAMUS UMOT. Hampumep, MbriaTa iMa OCHOBHO 3HaY€HHE CamMo
aKO0 WMHBECTHTOPBT MpEIBIDKAA Ja W3rpaad JeTuiie Bbpxy umora [Rachev, 2019; HWI
Consulting].
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B 3aBucumoct ot TCPUTOPHUATTHOTO MPOABJICHUC HA KIIMMATUYHUTC CIICMCHTHU U BIIMAHUCTO
Ha KJIMMaTHYHKUTE (akTopu bhiarapus ce paszens Ha meT Kiumatnaau ooaactu (Pwur. 1).

B ymepeHOKOHTHHEHTaNHA
] npexonHoKOHTUHeHTanHa
I KOHTHHEHTANHO-CPEAU3EMHOMOPCKA
B nnanumcka

B vepHomopcka

@ur. 1. Knumaruunute obnactu Ha beirapus

2. 'eomuHAMUYHH eJIEeMEHTH
2.1. 3emeTpeceHusi/ AKTUBHH Pa3JI0MH

Haii-gyecro 3EMETpECCHUATAa C€ JAbJDKAT Ha TCEKTOHCKAa AaKTUBHOCT. TexToHCKUTE
36eMETPECCHHsI CE IMOPAXKIAT B JIATOC(Eepara, KOSATO IMPEACTaBIsABAa CBOCOOpa3Ha Mo3aika OT
rojIeMd OKEaHCKH M KOHTHMHEHTAJHHU IUIoYH. Te3u Imiouu ce JABMKAT 0aBHO B pa3jindHu IOCOKHU
eHa CIpsSMO JIpyra, KaTo ,IUTyBar HaJ HaMHpam@ara ce€ MOoJa TIX MO-TUIACTUYHA |
z[e(bopMI/IpyeMa aCTeHoccbepa. OTI[eJ'IHI/ITe J'II/ITOC(i)epHI/I o4 ca OrpaHHUYCHU OT pPa3jioMUu —
MecCTaTta, KbJACTO TC CC TPUAT €AHA B Apyra U 110 KOUTO CTaBa OTHOCUTCIHOTO UM IIPEMECTBAHC
(CDI/II‘. 2) NMeHHO B CEeM3MOAKTHBHHTE pas3jioMu C€ Cb3aaBaT 3€METPBCHUTE OTHUILA
[Mardirossian, 2020; Hristoskov, Solakov, 2000; Berberova, 2012; Ranguelov et al. 2020].

Paacen

@ur. 2. Cxema Ha pa3IMYHUATE BHIOBE ®@ur. 3. [lepHuiku paziom
pasinomu

3emMeTpeceHusiTa ca ONAacHM 3a Crpafd U ChOPBKEHHUS OT HEABWKHUMHUTE HMOTH.
[Hocnenumure OT 3eMeTpeceHusTa MoraT JAa ObJaT KakTO KOHCTPYKTHBHHM, Taka U
HEKOHCTPYKTUBHM TOBpPEIH, JOCTUTramiM M 10 Konamc. IIpeogonsiBAHETO Ha HEraTUBHUTE
MOCIEANIIM CE OCUTYPSIBAT OT CEM3MUYHO pailoHHMpaHe M MPAaBWJIHUIM 3a MPOTHBO3EMETPHCHO
CTPOUTEIICTBO.

https://doi.org/10.33919/ansd.22.7.5

43



TopuiHKk Ha AenapTamedt ,,[Ipupoanu Hayku, ISSN 2367-6302, 2022
Annual of Natural Sciences Department, ISSN 2367-6302, 2022

2.2. Epo3uiinu npouecu

Epo3us e Bp3aeiicTBUETO Ha MOBBPXHOCTHU MPOLECH (BOAHHM TE€UYEHUS WIU BSTHP), KOUTO
IIpeMaxBaT I10YBa, CKaJIM WIM PA3TBOPEHH BELIECTBA OT €IHO MSCTO Ha 3€MHaTa KOpa W IO
opeHacsaT 10 Apyro Mscto Pa3mamaHero Ha yacTMLM Ha CKajJMTe€ WIM II0YBaTa c€ Hapuya
MexaHu4dHa ((uszuyecka) epo3us. 3a pa3iMka OT XMUMHYHATA €pO3Hs, IPU KOATO IMOYBATA WIH
CKaJIHUAT Marepuan OuBaT NpeMaxBaHHU 4pe3 pa3TBapsHE B pa3TBOpUTEN (OOMKHOBEHO BOJA),
[OCJIEIBAHO OT OTTMYaHE Ha BBIIPOCHMS pa3TBop. Epo3upanusar ceauMeHT WM pa3TBOPEHUTE
BEIIIECTBA MOraT Ja ObJaT MPEMECTEHH Ha Pa3CTOSHUS OT HAKOJIKO CAHTHMMETpa WIM Ha XWIAIU
KUJIOMETPH.

®@ur. 4. Epo3us Ha mmo4BaTa moji AHCTBUETO Ha pydeid

EcrecTBEeHMAT TeMIT Ha €po3usi C€ KOHTPOJIHMPAa OT JCHCTBHETO HA TeOMOPQOIIOKKH
(bakTopu: ABXKI, M3HOCBAaHE HA CKaJHATa OCHOBAa B PEKHTE, OperoBa e€po3us OT MOPETO H
BBIIHHUTE, JIEAHUKOBO TEryieHe, abpasus, HaBOJHEHWs, BETpOBa abpasus, MOA3EMHH BOIU M
cBiaunina. JIokato epo3usiTa € eCTECTBEH MPOIIeC, YOBEHIKaTa AeHHOCT € yBeauymiaa oT 10 10 40
IBTH CKOPOCTTA, C KOSATO TIIOOATHO ce TOsBsIBa epo3us. [IpekoMepHaTa WM YCKOpEHa epo3us
NPUYMHSIBA KAKTO MPOOJIEMH Ha MSICTO, Taka M M3BBH Hero. JIOKaIHUTE Bb3ICHCTBUS BKIIOYBAT
HaMaJICHa CEeJICKOCTOIMAHCKa MPOAYKTUBHOCT M €KOJIOTHYEH KOJIAIC, KaTO W JIBETE CE JBJDKAT Ha
3ary0aTta Ha TOpPHHs OOTaT HA XPAaHUTEIHU BELIECTBA MMOYBCH CJIOW. B HIKOW Clyd4an KpalHHSAT
pesyatar e onycmunseane [Metodika za otsenka na geolozhkia risk, 2014]. OmacHocTra OT
epo3usATa € OCHOBHO HACOYCHAa KbM 3€MHTE KaTO KOMITOHEHT Ha HEABMXXMMHTE MMOTH. Bceku
CTpPOMTENICH O0EKT M3KMCKBA T€OJIOKKH JOKJIA, KOUTO ONMCBA BCHYKH OMTACHOCTH 3@ 00EKTa, KaTo
Hali-4ecTo U3yJYaBaHWTE EIEMEHTH Ca 3/[paBUHA Ha 3eMHAaTa OCHOBA, HMBO Ha TOAMOYBCHU BOJIH,
OMACHOCTH OT €pO3Hsl W CBJIaYuIina W Jp. MepKuTe 3a TPeonossiBaHe Ce B3eMaT OT BCEKH
HUHBECTHUTOP, OIIE MPEN 3all0YBaHE Ha CTPOEXKa.

2.3. CBiaunia

CBJIaYMINETO € MPUPOJTHO SIBIICHUE, NMPU KOETO CE HapyllaBa YCTOWYHMBOCTTA HA TOJIEMH
36MHH MacH U C€ Ch3/aBaT MPEANOCTaBKH 3a MPHUIBMKBAaHETO UM. [IprunHUTE 32 BE3HUKBAHETO
Ha CBJIAYMINA Ca CBBP3aHU ChC CHJIHO IpeceueHus pened U APYyrd CHEHUPUUHU TE€OTOKKH
JaJIeHOCTH B onipesencHu paonu [Mardirossian, 2020; Berberova, Kostova, 2020].
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@ur. 5. Cxema Ha cBiauuie: 1| — MbpBOHAYAIIHO MOJIOKEHUE HA CKJIIOHA, 2 — HEHApyIlIeHa 4acT
OT CKJIOHA, 3 — TSJIO HA CBJIAYUIICTO, 4 — MOBBPXHUHA HA ITH3raHe, 5 — CBIAYUIIHO CTHIIAIIO

CBIlayMIHUTE MPOLIECH HSAMAT BHE3ANEH XapakTep U € Bb3MOXKHO Jia ObAaT peryaupaHu C
TEXHUYECKU CpeACTBA. BBB BpemMeTo Te€ MMaT NEpUOaM Ha 3aThxBaHe M ycuiBane. Cren
AKTUBU3MPAHETO Ha CBJIAYHUIIIETO MOXKE J1a C€ CTUTHE /10 Bb3HUKBAaHE Ha O€CTBEHA CUTYAIIHSL.

MHoOro roJisiMoTO pa3HO0Opa3re Ha CBIAYHUIIATA € IPUYMHA 32 CHIICCTBYBAHETO HA MOBEYE
ot 100 omuTa 3a chb3JaBaHEe Ha TAXHA €AUHHA KiIacuukamusa. Te3n kiacuUKaU ca CIopen
HSKOJIKO OCHOBHHU KPUTEPHUSI — MaTepHall, CKOPOCT U PA3CTOSTHUE Ha MPHUABUKBAHE, MEXaHU3bM
Ha JBWIKEHHUE, MSACTO M JIp., KOUTO ONPEIEIAT OCHOBHUTE XapaKTEPHUCTHUKH Ha CBIIAYMIIATA, a
OTTaM U MamaOMTe Ha OIIACHOCTTA, M CHOTBETHO HA IIETUTE.

®@ur. 6. Karactpodanno cenauntie B rp. Manucanec — KomymOus

OT TnenHa TOYKa HA EKOJIOTMYHATA OMACHOCT Hai-BaXHO 3HAYCHHE MMa CKOpOCTTa Ha
IBUKEHHE Ha CBIauMiaTa. Ts 3aBUCH OT CBOIlcTBaTa Ha MaTepuaiga W OT MEXaHU3Ma Ha
oOpa3zyBaHeTo UM. B Haii-00IHM JTHHUY CTIOpE]] CKOPOCTTA CH U BPEMETPACHETO Ha aKTUBUPAHETO
CH CBJIauUMIIaTa ce KiIacupuuupar Ha Obp3U, CPETHOCKOPOCTHU W OaBHU. bbp3ure cBmaumina
UMaT MPOIBDKUTETHOCTH OT MOPSIbKa Ha CeKYHIM U MUHYTH. Te ca XapaKTepHH 3a O-CTPHMHH
CKJIOHOBE M C€ TEHepHpar MNpeANMHO B CEU3MOAKTUBHU paiionu. [lopaxkgar ce dyecto u
BCJICJICTBHE Ha €PO3MOHHU TPOIECH B TIOTHOKHUATA HA CKJIOHOBE, MPUYMHEHN OT MOPCKU BBJIHU
win peuno teuenue [Gjurov et al., 2017]. OmacHoCTTa 3a TO3EMJICHUTE WJIA CTPOUTEITHH OOCKTH
UjBa OT NMPEMECTBAHMATA B JIAJCHO CBJAYWINE, KOMTO MOTaT Ja YBPEAAT WM HAITBIHO Ja
VHHIIIOKAT JaJeH 00ekT. MepkuTe 3a yKpelBaHE Ha CBIIAYHINA Ca KOMILJIEKCHH W BKJIFOYBAT
KakTo 00€3BOJHSABAaHE Ha 3e€MHAaTa OCHOBA, TaKa M WH)KEHEPHU MEpPKH 3a 3a3/paBsBaHE KaTo
aHKepHUpaHe, TEOMPEKH U JIp.
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2.4. Cpyrnma

Cpyrumara npezacraBiasBar ¢opMu Ha peneda, oOpa3yBaHU IPHU BHE3AITHO OTKHCBAHE,
CpyTBaHE WJIM MpOMNaJaHe Ha CKAJHM HJIM 36€MHH Macd IO CTPBMEH WM IOJIeraT CKIOH Ha
IUITAaHWHA, XBJIM WM Opsr. Te ca cBbp3aHM C HEYCTOWYMBOCTTa HAa TEPEHHUTE, 00E3IIECCSIBAHETO,
epo3usi u Ap. CpyTrBaHusATa Ha 3E€MHHTE Macd M OJIOKOBE NPUYMHSABAT TOJEMH Bpead Ha
00paboTBaeMHTE IJIOIIH, IBTUIIATA, HACEIICHUTE MECTa U APYT'H CTOINAHCKU ChOPBKECHUSL.

®@ur. 7. Cpyruuie Ha moceto /[eBuH — MuxaikoBo

2.5. BreunsiBaHe Ha cj1a0M MOYBH

BreuHsiBaHe Ha mouyBaTa € MPOLEC, IPU KOWTO WHAYE TBBPATa MMOYBa Ce ABbP)KA BPEMEHHO
KaTo BHMCKO3HA TEYHOCT. SIBJICHHMETO Ce cpella BbB BOJOHACUTEHH HEKOHCOJIUIMPAHH IIOYBH,
3aCEerHaTd OT BTOPMYHH CEM3MHYHHU BBJIHM, NPUYMHSBAIIM 3€MHH BHOpalMM 1O BpeMe Ha
3eMeTpeceHre. Haif-momaTiiiBu Ha BTEYHsABaHE ca ciaabo ApeHHpaHuTe (HHO3BPHECTH MOYBH
KaTo TNCeChWIMBH, MBTHCTH U yakbiectd moud [lliev-Bruchev, 1994]. Omnachocrra oT
BTCUHSABAaHC MOJKE Ja 3aCErHe KaKTO IMO3€MIIEHH, Taka W CTPOUTECIHH MMOTH. MeTomuTe 3a
NPOTHBOCHCTBUE Ca KOMIUICKCHH U CE PEIlIaBaT 3a BCCKH KOHKPETEH OOCKT.

@ur. 8. EQexT oT BTeyHsBaHE HA OYBaTa

2.6. Adpa3usn

AGpazusita € oOpyliaBaHe Ha 3eMHaTa MOBBPXHOCT, NMPUYMHEHO OT pa3pyLIUTEIHOTO
neiicTBre Ha MOpcKaTa (okeaHckaTa) Boja. CBbp3aHa € C MEXaHMYHOTO JICHCTBUE HA BBJIHUTE U
XUMHYHOTO JICHCTBHE Ha coJieHaTa Boja. AOpasus Moke Ja ce HaOiromaBa W Ha Cyliara Ioj
NEHCTBUETO Ha Tedyalla BoJa WM JBWXKell ce Jied. Mopdonornyautre (Gpopmu, CBBpP3aHU C
abpasusita, OMBaT JABa BUA: JECTPYKTUBHU U HAHOCHH.

HectpykTuBHUTE POopMU ce 00pazyBaT B PaiiOHU ChC CHIITHH MOPCKH (OKEaHCKH) BBJIHU U
cTpbMeH KoHTHHeHTaneH mend. ObpasyBar ce dhopmu kiug (OTBECHa CKajlHAa CTEHA), CKAITHHU
HUIIM Ha HUBOTO Ha BOJaTa W pa3jMYHU 3alIMBH, KAKTO W OTAEITHO CTOSIIM CKalu.
CTpouTencTBOTO B aOpa3uBHH TEPEHU CE€ N30ATBA.
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®@ur. 9. AGpazus
2.7. Ha0b0BaHe HA CTPOMTEIHU NOYBH

Ha0Gb0BaHeTo Ha MOYBH € €AWH OT WHIKCHEPHO-TCONOKKHTE IPOLECH ChC CHIIECTBEH
HeOmaronpusiTeH epeKT 3a CTPOUTENHATA JISHHOCT. B CBIIHOCTTa CH TO € €JIEMEHT OT T.Hap.
,,O0EMHO HEIOCTOSIHCTBO™ HA CTPOMTEIHUTE MMOYBH, CBBP3aHO C yBEIMYABAHE HA TEXHHS 00eM U
pa3yIUTbTHSIBAHE NPU BOJOHACHINAHE, M 00paTHO — OOEMHO CBUBAaHE U YIUIBTHSIBAHE IPH
U3ChXBaHe. B MPHUPOAHM YCIOBUSI MOJ BIUSHAC HA CE30HHHUTE KOJCOAHWS HA BIIAKHOCTHHS
pe)KMM Ha MacuMBa Te3W JBa B3aMMHO CBBP3aHH Mpolleca Ce peaau3upar Hal-4ecTo
MIOCJICIOBATEIHO W [UKJINYHO. B 3aBHCHMOCT OT TEXHOTCHHOTO BB3JCHCTBHE BBPXY MacHBa
(CHMCTEeMATHYHO OBJIAKHSIBAHE WM OCYIIABAHE) TAXHATA IOCICAOBATEIHOCT MOXE 1a Obje
U3MECTeHa KbM eIHATa WJIM Jpyrara MOCOKa, Karo B TO3M CJIydail TEXHUST €(PEeKT BBPXY
ChOPBKEHHATA MOXE Ja ObJie 3HAYUTEIHO MO-HEOIaronpusTeH oT obduyaiiHoTO. IIposiBeHnTe
obemHn nedopmanuu ca Hal-4eCTO HEPABHOMEPHH W CHJIHO IPOMCHIIMBH BBB BPEMETO H
OT/ICIIHUTE YaCTH Ha MacHBa. TsXHATa JMHAMHUKA 3aBHCH OT peauia (HakTopH, Hal-BaKHUTE OT
KOWUTO Ca MHHEPAIHUS ChCTaB M CTPYKTYPHOTO CHCTOSIHAE HA TPYHTA, XMMHUYHHUAT ChCTaB Ha
HIOPOBHUS Pa3TBOP, MUTPAIIMATA HA Bllarata B HEro W BHHIIHUS ToBap. HeOnaronpusTHUSIT epekt
BBPXY CIPaji U ChOPBKEHUSI CE U3pPa3siBa INIABHO BB BEPTHKATHUTE Ae(hOpMAIMK U MOBIUTAHE
Ha (yHIaMEHTHTE, HO B 3aBUCHMOCT OT YCJIOBHSATA B MacHBa M BHJAa Ha CHOPHKCHHUETO
XOpU3OHTANHUTE JHedopManvd Ha HaObOBaHe Morar /jga ca 3HAYUTEIHO MO-OIAaCHH.
CTpOUTENHUAT ONKUT B PailOHU ¢ HAOBOBAIIM CTPOUTEIHU TOYBH € J0BET 10 00OOCHOBaBaHE Ha
HOPMH 3a MPOEKTHPAHE W CTPOUTEIICTBO HA CIPAadl U CHhOPBKEHHS, KOUTO JIO TOJSIMA CTEICH
SMMMHUHHPAT pa3pyluTensus eext ot HadvOBaHeto [lliev-Bruchev, 1994].

@ur. 10. H}/KHaTI/IHI/I B OCHOBATa Ha Kblla CJICACTBUC HA HaOBOBaHe Ha IMOYBATa
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3. PaguanuoHHu eJleMeHTH

Pannanus (Ha anriwiicku: radiation) Haii-o0mo € mpoIechT Ha U3TbYBAHE HA BBJIHU HJIH
YaCTHUIIHM, HO HA OBJTapCcKH €3UK IO/ pajnalis Haii-uecTo ce pa3dupa HOHM3UpaIara paguanms
(Monm3mpaio srpueHue). OCBEH HoHu3Upawa, paaualysITa Moxe na Oblie U HelloHU3Upaud.

Paguamusita e cOop OT pa3HOPOAHH O BUJ YACTHIM M €JICKTPOMArHUTHU H3ITBYBAHUS C
HoHu3upamo aevicteue. Haif-3HauMMu ca clIeIHUTE TUTIOBE TIOTOIHU OT 3aPECHN YaCTHIIH:
Anda (a), bera (B) I'ama (y) gactumm.

KbM pajiioakTHBHHUTE YACTHIIU CIIAJAT CHILO U TO3UTPOHH, HEYTPUHO, ME30HHU U JIPYTH.

EcrectBenusaT (mpupojieH) paauanroHeH (OH € paJualioHHO I0JIe, KOETO C€ IBIDKU Ha
€CTeCTBEHM W3TOYHHMIIM Ha HOHM3MpAIIM JThYeHHs. TakuBa ca KOCMHYECKOTO JIbYCHUE —
CTBHYEBO U TaJaKTUYECKO JIbYCHHE, W TPUPOJHUTE PAJAUOU3OTOINHN, UYHUUTO CHCTaB U
pasnpezielieHHe He ca TIPOMEHEHH OT YoBelka JeiHocT. CpenHara /1032, KOSTO MoJlydyaBa YOBEK
npu 00 TbYBaHE OT KOCMHUYECKOTO JIBYCHHUE B CPEAHUTE reorpa)CKu MUPHHA HA 3eMATa, KbIETO
ce Hamupa bwirapus, ¢ okono 0,4 mSv roaumiHo. ['amMa-ThUCHHETO, KOETO C€ IBJDKH Ha
€CTCCTBCHHUTE pPAJAVOHYKIWJA B 3E€MHATa IMOBBPXHOCT W B CTPOUTEIHUTE MaTepUaIIH,
NpeU3BUKBa BBHHIIHO oOMb4YBaHe OT okoio 0,5 mSv roaummuHo. HopmanHo mnpuchcTBamuTe
pPaIMOAaKTHUBHH HM30TONM Ha paJloHa BBB BB3JyXa IPEAU3BUKBAT BBHTPEIIHO OOIBUBAHE OT
1,2 mSv. IlpupogHure pagHMoOHYKIWJHA, KOMTO €CTECTBEHO IIOCTHIIBAT C MeTaboyiM3Ma B
YOBEIIKHS OPraHu3bM, To 00puBatT ¢ okoiio 0,3 mSv roaumuo. Cpenanara eeKTHBHA 1032 OT
00IIOTO BHHIIHO U BBTPEIIHO 00JIbUBaHE, KOETO C€ JBJDKU Ha €CTECTBCHUS paauainoHeH (GoH, e
2,4 mSv rouIIHO.

®@ur. 11. [Ipenynpexnenns 3a HOHU3MpaIla paguanus

VMonmsupamara paguanus NPUYMHSBA TEKKM OONECTHH CHCTOSHHS B UYOBEIIKHS
opraHu3bM. BrcokuTe HHMBa Ha pamuaiys BOAAT IO PAa3IMYHH CHUMIITOMH B 3aBHCHMOCT OT
HOJy4eHOTO oObyBaHe. Te NpUYMHABAT IN1aB00OINE, TajieHe, OBPbIIaHe, pa3cTPOUCTBO, JOIN
U3MEHEeHHsS Ha KpbBTa, 0cOOEHO Ha OennuTe KPHBHU KIETKH M TPOMOOIIMTHUTE, OTTOBOPHHU
CBHOTBETHO 3a CHIPOTUBUTEIHHMTE CHJIM Ha OpraHM3Ma M 3a KPbBOCHCUPBAHETO. 3acsraTr ce
(GyHKIMUTE HA BCHUKH OPTaHU U CUCTEMHU, MTOJTy4aBaT Ce XapaKTePHU U3TapsHHSL.

JonyctumuTte 1031 Ha HOHU3UpalMTe JIbueHus B bbarapus ce onpenenar or Hapenbata
32 OCHOBHM HOPMH 32 paJuallMioOHHa 3alluTa. B Hes ce ompenenar TOMyCTUMHUTE 03U 32
oOpYBaHe, B KOUTO HE BJIM3AT JIO3UTE OT €CTECTBEHHUs paauanuoneH ¢goH. EcrecTBenusar rama-
¢dou Ha Teputopusta Ha bwearapus e ot 0,06 go 0,40 uSv/h. I'panuriara Ha edexkTUBHA 1032
HOHM3MpAIo JIbYEHHE 32 BCAKO JIMIE OT HaceleHuetro B buarapus e 1 mSv 3a 1 roxuna wm
0,1 pSv.h™' (mpemsuncineno 3a 8800 waca). [panniiara 3a mpodecHoHaTHO 00TbUBaHE (32 JIHIIA,
KOMTO paboTAT ¢ U3TOYHMLIM Ha HOHM3Mpalu JbueHus) e 20 mSv 3a 1 roxuna umm 10 uSv.h_1
(mpemsuncieno 3a 1700 padotau yaca) [Kakvo tryabva da znaem za radona, 2011].

BbB Bomara 3a mwureiiHO-OMTOBHM menu ce gomyckar: pagoH jgo 100 Bq/l, Tputuit mo
100 Bg\l u exBuBanenTHa m03a 10 0,1 mSv, npu odmia Anda-aktusHoct 10 0,1 Bg/l u o6ia
bera-aktunoct 10 1 Bq/l.
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Paoonvm (Rn) e painoakTUBEH XUMHUYEH €JIEMEHT, Kiacuduipan ot CBeTOBHATA 3/IpaBHA
opranuzanus (C30) kaTo KaHIEpPOTeHEeH 3a YoBeKka. [Ipu HOpMallHU yCIOBHS PaloHBT € ra3 6e3
LBAT, MUPUC U BKyc. Tol ce cpela B pa3jiMuyHa CTEIEH BbB BCUUKU CKainu U 1o4su. [Ipucecrea
HaBCIKBAE B arMmocdepara, HO OjaromapeHue Ha pa3pekaaHe OT aTMOC(EepHUTE IPOIECH,
KOHIICHTPALMUTE Ha PaJOH Ha OTKPUTO OOMKHOBEHO Ca CPAaBHUTENHO HHUCKH. CHIIHO BIHUSHHE
BbPXY KOHIEHTpalMATa My BbB Bb3JyXa OKa3BaT TEeMIIEPATYpPHUTE MPOMEHU IIPE3 Pa3IU4HUTE
CE30HHU, CKOPOCTTA Ha BATHPA U aTMOC(EPHOTO HAIISATAHE.

B 3arBopeHu npocTpaHcTBa HUBATa HA pajloH MOraT Jia ObJar JocTa BUCOKU. M3TOUHMIIUTE
Ha paJioH B CIpaguTe ca: TEOJIOKKHUAT ChCTAaB Ha I10YBATA, BbPXY KOSTO € IOCTPOEH JI0Ma,
U3II0JI3BAHUTE CTPOUTENIHU MaTepuainud U BojgaTa. OCHOBHHMAT MEXAaHU3bM Ha IPOHMKBAHE Ha
PaZoH € JBM)KEHUE Ha IOTOK IMOYBEH ra3 Mpe3 NyKHaTUHU B OCHOBATA, 3UJJOBETE, KaHAIM3ALUATa,
KOMYHHUKAIIMOHHHU TPBOU U IPYTH, IPEJU3BUKAHO OT Pa3jIMKaTa B HAJSATAHUATA U3BBH U BHTPE B
crpazara. B nonbiiHeHHEe KbM pa3iiMKara B HAJSTAHETO, HA IPUJIBUKBAHETO HA pajJiOHA BIUSAT U
Ipyru (GakTopH, KaTO OTHOCUTENIHA BIAKHOCT U BIAKHOCTTA Ha [IOYBaTa, TUIA HA crpajara u oT
BEHTHJAMATa B Hes. Hampumep, ako oOMsHaTa Ha BB3IyXa B IOMEUICHHATA € MHOTO
OrpaHUYEHA, IOPY M HOPMAJIHU €MHMCHUU Ha pajioH MOTraT Ja JO0BeAaT 10 HaTPYIBaHETO MY BbB
BB3/yXa Ha Te3W mnomernieHus. OOMKHOBEHO HUBAaTa Ha PaJIOH ca IO-BUCOKH B MaseTra, M30W |
IPU3EMHH €TaXH, KOUTO KOHTAKTyBaT C IOYBATA.

PagonbT € pa3TBOpUM BBB BOJA, MOpaaud KOETO MPUCHCTBA B MOJ3EMHUTE BOJIU, KOUTO
IIPEMUHABAT Ipe3 MOYBU U CKaJlM C BUCOKO ChAbPKaHUE Ha ypaH U paauid. [Ipu usnonsBaHero Ha
BOJA 3a NUTEMHM HYXaM, Oorata Ha paJoH, TOM ce OTAENs INPH U3IOJI3BAHETO M U Ce
0ocBOOOXKJaBa BBB Bb3AyXa Ha moMelieHuero. B 3aBucumoct oT peauna (dakropu,
KOHILICHTpALMATa HA PaJioH B momelieHus Bapupa ¢ Bpemero [Naredba za osnovni normi za
radiatsionna zashtita, 2012].

OO6srpYBaHETO OT PAJIOH BOAM JI0 MOBUIIEH PUCK OT Pa3BUTHE HA pak Ha Oenurte ApoOoBe.
WnauBuayanHuaT puck 3a 3a0ojsiBaHe OT pak Ha Oenust ApoO 3aBUCH MPEJUMHO OT YETHPH
(dakTopa: KOHIEHTpalus Ha pajioH; MPOJBIDKUTEIIHOCT Ha OOIbYBAHE; XapaKTEPUCTUKU Ha
OTJCNTHUS MHIUBUM; TIOTIOHOMYyIIeHe. bopOata ¢ MOBHIIEHHM KOHIIEHTPAaLMU DPAJOH H3UCKBA
MOHUTOPHUHT M MEPKH 32 IPOTUBOJICHCTBHE (HATIP., BEHTUIJIAIMS U/WITH TIPOBETPSIBAHE).

W3ToynnuyTe Ha HEHOHM3UPALLA paAHaLlks ca OT aHTPOIIOTEHEH NPOU3XO0J, IIOPaaAu KOETO
1Ie s pas3riefame B cie/Ballara TO4Ka.

KAK PAOOHBT
NMPOHUKBA B IOMA

Mousa

Pagion 8 noveara

Pagow s KaHANM3aUMA
KXnagexyosara
sona

HHWBO Ha noano4seHUTe BoAM|

PapoH B
nognoyseHnTe BOAN

®@ur. 12. Cxema 3a IpOHUKBAHE Ha PaJIOHA B KWJIUIIHA TOMEIICHUS
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4. AHTPONIOTeHHHU eJIeMEHTH
Hetionusupawa paouayus € Ta3u, KOSATO HE IPOMEHS CTPYKTypaTa Ha aTOMHUTE, HO 3arpsBa
THKAHUTE ¥ MOXKE J]a IMa BPEAHHU OMOJIOTUYIHU ITOCIICTUIIH.

4.1. EJeKTPpOMarHuTHO 3aMbpCsIBaHe

EnekTpoMarHuTHOTO 3aMbpCsiBaHE € MOAEPEH TEPMUH, OMUCBAI IPEKOMEPHOTO H3JIaraHe
Ha C€JIEKTpOMarHuTHa paauanus wuind enekrpomarautHu mnonera (EMF), otnensHu ot
€JICKTPOHHHUTE YCTPONCTBA KaTO KJIEThUHU Tenedonu, 6ezxudnu tenehonu, WiFi pyrepu umu
aktuBupanu Bluetooth ycrpoiicTBa, KakTo ¥ MOIIHM KOMYHHUKALIMOHHU ChOPBKEHUS,
pPaZMoJIOKATOpPU M EJIEKTPUYECKU JaJeKONpPOBOJIM C BUCOKO HampexeHue. Helonusupaiata
paguauus He yBpexnaa JHK-to, HO mpu NpOABIDKUTENIHO H3JaraHe Ha Hes TSAJIOTO HU €
MOJIJIOKEHO Ha peaula HeOIAronpusTHU BIUSHUSL.

OnuThT OT M3MOJ3BAHETO HA MOIIHU €JIEKTPOMAarHUTHHU M3TBYBATENIH B PaIHOAHAINIa30HA
JlaBa B3MOXKHOCT JIa C€ OMpPEeIeH Celu(pUIHOTO UM BB3CHCTBIE BbPXY YOBEIIKUS OPraHU3bM
B 3aBHCUMOCT OT 4€CTOTaTa Ha BBJIHUTE T (pecil. IbIDKMHUTE HA BBIHUTE A).

Bpenno Bb3aeiicTBHE BBpPXY UOBEHIKHS OpPraHW3bM OKa3Ba HE TOJKOBA Cpe/IHATa,
OTKOJIKOTO BBbpXOBaTa (IIMKOBaTa) MOIITHOCT Ha M3TbyBaHe. [Ipu TOBa B OopraHm3mMa HacTHIIBAT
HeoOpatumu siByieHHs B OentpunuTe cTpykTypu [Balgarski darzhaven standart (BDS) 17137-90,
1990].

Enexrpomarautau Beinu (EMB) ¢ abmkuna Ha BeiaHuTe A < 10 m (dectora f >30 MHz) ce
HapuyaT ynTrpakbcu BbJHU (YKB).

Ot cBos crpana YKB ce pa3mensT Ha: METpPOBH, NEHUMETPOBH, CAHTUMETPOBU U
MIJIMMETPOBH BBJIHU.

JbmxuHaTa HA METPOBHUTE BBIHU € ChHU3MEpHMa C AbDKMHATA HA TPhOHAYHUS MO3BK Ha
YOBEKa, a CHIIO0 M C IBJDKMHATA HA aKCOHHWTE, KaTO HapyllaBaT MPOBOJUMOCTTa Ha TEXHUTE
cTpykrypu. ToBa mpenu3BukBa AueHuedaneH cuHapoM, HapuuyaH ome u CBUY-Oonect. Ta3u
Oosect BoM 0 OBbP30 pa3BUTHE HA ITBJIHA WIM YaCTUYHA Mapain3a Ha KpalHUIIUTE HAa YOBEKa, a
CBIIO U JI0 HapyIllIEHUE Ha Bpb3KaTa Ha OPraHUTE U ThKAHUTE C LIEHTpaJlHaTa HEpBHA CUCTEMA.

JbIKMHUTE Ha JEMUMETPOBUTE BBIHM Ca CBU3MEPUMH C KPBBOHOCHUTE CBHJIOBE,
oOXBallalld OpraHd Ha 4yoBeKa KaTo Osu1 ApoO, yepeH apod u O0bOpeuu. ToBa e enHa ot
NPUYHHATE, TIOPAIH KOATO T€ MPEAM3BUKBAT Pa3BUTHE HA TOOPOKAYECTBEHH TYMOPH (KHUCTH) B
Te3u opranu. Pa3BuBaiiku ce Ha MOBBPXHOCTTa HA KPBBOHOCHUTE CHJIOBE, TE3U TYMOPH MOTaT /12
JIOBEJIAT J0 CIIMpaHe Ha HOPMAIHOTO KPhBOOOpAIlleH!e U HapyIIeHHus B padoTaTa Ha OpraHHTe.

EnexTpoMarHuTHU CaHTUMETPOBH BBJIHU T'€HEPUPAT BCUUKH PaAMOJIOKAIIMOHHM arlapaTypu
Ha BB3YIIHUTE JIETATCTHH armapatd. MOIIHUTE paJuOBBIHM B CAHTHMETPOBUS IHAIA30H
NpeIU3BUKBAT 3a00JsiBaHe KaTo JeBkemusaTa — (,,0eJOKpBBHE ), a ChLUIO U JIpyrd (GopMu Ha
37I0KaYeCTBEHU TYMOPH Y YOBEKA U )KUBOTHHTE.

OcBeH B pajuoaMana3oHa, eeKTPOMarHUTHUTE BBJIHM B 00JIACTTa Ha HUCKaTa (MpEXOBa)
gectota ¢ f = 50 Hz chimo oka3BaT BpeHO BIMSHUE BBPXY YOBEMIKOTO Tsi0. OCHOBHHU
U3TOYHUIIM 32 HUCKOYECTOTHO  E€JIEKTPOMAarHUTHO 3aMbpCSBaHE Ca  ENEeKTPUUYECKHUTE
naiekorpoBou. Omre npe3 60-Te roguan Ha XX BEK € YCTaHOBEHO, Y€ XOpa JKUBECITH B OJIU30CT
JI0 BUCOKOBOJITOBH JaJIEKOIIPOBOJM CE€ OIIaKBAaT OT MOBMIIEHA yMOpa, pa3Apa3HUTEITHOCT,
yBpeXKIaHe Ha TIaMeTTa, HapylIeHHe Ha CBHS, JCNpPEcus, MHUTPEHa, Je30pPHCHTAIHs B
IPOCTPAHCTBOTO, MYCKYJIHA CJIa0OCT, MPOOJIEMHU ChC CHPJIEYHO-CHI0BATA CUCTEMA, XUIIOTOHUS,
3pUTEITHH YBPEXKIAHUs, aTpOHs Ha IIBETOBOTO BB3NPHUATHE, HAMAJICHH UMYHUTET U TIOTEHTHOCT,
IIPOMEHHU B ChCTaBa Ha KPbBTa U Jp. TpeBoKeH (QakT ca ChbOOLICHUATA, Ye JelaTa, )KUBeellr Ha
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pascrosinue 10 150 m OT eneKTponpoBOAM U EJIEKTPUUYECKU MOJCTAHIMU Ca JBa IBTU IO-
CKJIOHHHM JIa CTPaJaT OT JIEBKEMUS U MOYTH BCSKO OT TSAX MMa HAPYIICHUS Ha HEpBHATa CHCTEMa
[Teodossiev et al., 2010].

@ur. 13. BUCOKOBOJITOB €IIEKTPUICCKH JAICKOIIPOBOJT

4.2. DUHU NPAXOBH YACTHIH

@unurte npaxoBu yactuuu (PIIY) ca MUKPOCKONMMYHM TBBPAM WM TEUHU BEIIECTBa,
CyCHEHIMpaHU B 3eMHara atMocdepa. OUHHTE MPAaxXOBH YACTULM NMPUYMHSBAT 3aCHUJIBAHE HA
aJlepruuTe, acTMAaTUYHU HPUCTBIIM, AMXATEIHM CMYLIEHHs, pak Ha Oenus ApoO, KakTo HU
YBEJIMYEH PUCK OT Bb3MaJIEHUE Ha CPEAHOTO yXo IpH Aenara. OCBeH ToBa ce Ipejroiara, 4e Te
uMaT BB3JCHCTBHE BBpPXY 3a00/sBaHMATAa Ha ChpPLETO M KpbBooOpameHuero. CrerneHTa Ha
BB3JICHCTBUETO HA YACTUIUTE BBPXY JAUXATEIHUTE I'BTHUILA 3aBUCH OCBEH OT TOKCHUYHOCTTA Ha
YaCTUIMTE KaTO HaImpuUMep OJIOBO, BaHAAWM, OepuiMid, adyMUHMH, *KMBAK, BBIJIEBOJIOPOIHU
ChEIMHEHUS, TaKa U OT rojeMuHara UM. KoJkoTo no-mMajiku ca 4acTULUTE, TOJIKOBA MO-bJIOOKO
IPOHMKBAT Te B OenuTe 1poOoBe Ha yoBeKa. TakuWBa yaCTULM MOraT Aa ObJaT MHOTOKpPATHO I10-
BPEIHU OT OOMKHOBEHHUS LUIrapeH JAUM WIM OOUKHOBEH BBIVIEPOJEH IUOKCHI U JpYTd
napHUKOBHM raszoBe. Haii-omacHu ca yntpadunute yactuuu c¢ pasmepu nox 0,1 pm, xouto
JIOCTUTAT 10 aJBEOJIUTe Ha Oenute JpoOOBE U C€ OTCTPAHSABAT OTTaM MHOrO OaBHO WJIM HE ce
oTcTpaHsBar. /[uckyrupa ce BBIIPOCHT 32 AMPEKTHOTO IPOHUKBAHE HA HAHOYACTULIMTE B MO3BKA.

W3TouHuiuTe Ha MpPaxOBM 4YACTUIM MoOraT Ja ObJaT ecTecTBeHH (TPUPOIHHU) WIH
U3KYCTBEHU (aHTPOMOTI€HHN).

OCHOBHM M3TOYHHUIIM Ha €CTECTBEHO IPAaXOBO 3aMbpCSBaHE ca: €po3Usl Ha IOoYBa U
MUHEPAIN — TJIaBHO OT BATHpPA M BOJATa, MUKPOOPTraHU3MU — HAIPUMEp CIIOPH, PACTUTEIIECH
MIPOM3XO0Jl — HallpUMep LIBETEH Mpallell, MOPCKa COJI, U3pUIBaHe Ha BYJIKAHHW, TOPCKH IOXKapH,
KOCMHUYECKH YaCTHILIH.

['maBHUTE NPUYMHHUTENN Ha Mpax OT aHTPONOTE€HEH MPOMU3XOJ ca: CTONAHCKa JEHHOCT,
TPAaHCHOPT, OTOIJIEHWE U TOTBEHE ¢ HaTa, AbpBa, BBIJIMILA U IPYTH TBBPAU FOPUBA, MYIIECHE B
3aTBOPEHM MOMEIIEHUS, CEJICKO CTOIMAHCTBO, MAJEHETO Ha CThPHHILNA, CTPOUTEICTBO, O(duUC
o0opy/BaHe — Ja3epHU MPUHTEPH U KOMMUPHU MAIIUHU.

IIpe3 1987 r. AmepukaHckata areHuus 3a ONA3BaHE Ha OKOJIHaTa cpeaa BbBEXKIA
Hammonanen cranmapT 3a kauecTBoTOo Ha Bb3ayxa (National Air Quality Standard).
[IbpBoHavanHaTa AepuHULIMS 3a (UHUM TPAxXOBH YACTULM IpHEMa 3a TpaHMYHA CTOMHOCT
auameTbp Ha yactuuure 5 pm. IIpe3 1997 r. amepukaHCKHMAT CcTaHIApT € AONBJIHEH ¢ PM2.5,
KONTO Kacae (MHHUS Tpax, NMPOHMKBAII B ajBeosnTe Ha Oenute apobose. ChliecTByBa U
nepununus 3a ynrpadusn npax (UFP) ¢ pazmep Ha yactunute 0,1 um.

AMepukaHckuaT craHgapt ot 2005 r. e ompeneneH 3a TrpaHHMYHa CTOMHOCT W B
EBponeiickus cbro3.
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4.3. Illym u BuOpauuu

[ymbT U ,,0IyMOBOTO 3aMbpCsBaHe’ Ha OKOJIHATA Cpelia MPEACTABISABAT €UH OT TOJIEMUTE
exoyiornuHu mpobsiemMu Ha HameTo Bpeme. Cropen C30 mryMOBOTO 3aMBpCSBaHE € HA TPETO
MSICTO I10 BPETHOCT CJIe]] 3aMbPCSIBAHETO Ha BOJUTE U 3aMbPCSIBAHETO HA Bb3AyXa.

OT XUTHCHHA TJEAHA TOYKA IIIYM € BCEKH 3BYK, KOWTO JIEHCTBA HEOIATOTIPHUSITHO BBHPXY
3[IpaBETO U CAMOYYBCTBHETO Ha YoBeka. [LlyMbT BiMsie OTpULIATEIHO BBPXY:

* IICHTpaJlHa HEpBHA CUCTEMa — IMpeyMopa, CMYIIEHUS B IICUXMKaTa M IIaMeTTa,
[J1aBO0OJIME, HApYIIEH ChH, pa3Ipa3HUTEIIHOCT, CMYIIEHHUS B [IBETOYCELIAHETO U Jp.;

* BereTaTUBHA HEPBHA CUCTEMA — YCUJIEH ChJIOB TOHYC;

* ChP/IEYHO-CH/I0BA CUCTEMA — MOBUIIIEHO KPBBHO HaJSITaHe, HAPYILIEH ChbPJCUYEH PUTHM;

* TUXaTelHa CUCTeMa — YCKOPEHO M MMOBBPXHOCTHO JHIIAHE;

* XpaHOCMHJIaTEJIHa CHCT€Ma — YyBpPEXJaHHd Ha cToMmaxa, 3a0aBeHO NpeMUHaBaHE Ha
XpaHaTa mpe3 XpaHOCMUIIATEIIHUTE OPTaHu;

* SHJOKpUHHA CHUCTeMa — IMPOMEHHU B KOJIMYECTBOTO Ha KpbBHATA 3axap, IOBHUIIIABAHE Ha
OCHOBHAaTa OOMsIHA, 33AbpKaHe Ha BOJIa B OPTraHU3Ma;

* yBpexkJaHe Ha ciayxa — npu Hag 80 dB Moxke 1a HacThIIM HEBB3BPATHMO YBpEXkJaHE Ha
CIIyXOBHS aHanmu3aTop, a mpu Hax 120 dB — meiHA IIIyX0Ta, KOATO MOXKE JIa HACTHITH U3BESTHBXK.

®@ur. 14. lllymbT neiictBa HEOIAroNpUATHO BbPXY YOBEKA

W3ToyHnnuTe Ha IyM ce OTHACST B JIBE TPYIN: €CTECTBEHH U N3KYCTBEHHU.

Ecmecméenu W3TOYHMLIM Ha IOYM ca YOBEWIKUAT TIJac, 3BYIM HM3JaBaHU OT J>KUBOTHH,
3BYKbT HA PEUYHUTE BOJH, BATHP, LIYM OT BBJIHUTE HA MOPCKUS OpST, IbXKIbT, MBJIHUNATE U JIP.

H3xycmeenume N3TOUHUIM HA IIyM OMBAT TPAHCIIOPTHH, IPOMHILIIEHHU, U OUTOBH.

3aki04eHue U M3BOAH

B HacTod1aTra CTaTyusd €© HallpaBC€H OIHUT Ja C€ O4YCPTaAT B O6HII/I JIMHUHN HpO6HeMI/ITC 110
OTHOILIEHHE Ha €KOJOIMYHATa OLEHKA Ha HEIBUKMMH UMOTH.

KJ'IaCI/I(bI/IKaIII/ISITa Ha CKOJIOTMYHHUTEC CICMCHTH, BIUACIIN BHPXY AaJAC€H HCABUXXHUM HMOT B
rojasiMa CTerneH € YycioBHa. Hampumep pagmanusara Moxe Ja ObJie €CTeCTBEHa WM OT
AHTPOIIOTCHCH ITPOU3XO0I. C’I)HIO WU MarHuTHOTO ITIOJIE — 3€EMHO (eCTeCTBeHO) MAarsuTHO IIOJIE U
MarHuTHO T0JI€, Ch3/1aBaHO OT aHTPOIOT€HHU M3TOYHHUIHM (M3KycTBeHO EMII).

B Tasu cratusa He e pasrienaH BbOpockT 3a reomarorenHute 3oHu (I'TI3). Toma ca
reo(pU3NYHA aHOMAJINH, KOUTO CHIUIECTBYBAT HAa 3€MHATa MMOBBPXHOCT, a CHIIO U HA OIpeesieHa
IBI00YMHA B 3eMHaTa Kopa. Haii-yecTo TeomaToreHHUTE 30HH ca pe3yaTar OT TOA3EMHH
NOTOYHU BOJIM, T€OJIOKKM MYKHATUHH, pa3cely, KOHILEHTpalus Ha pyIu, MUHEpAId U JIPYTH.
MaKap N HEJOCTATBYHO M3YUYCHH, HAJIUIEC Ca MHOFO6pOﬁHH JaHHHW 3a OTpULATCIIHOTO BJIMAHUC
Ha ['TI3 BBpXxy uoBemkoro 3apaBe. ToBa BIMsSHHE Ce M3y4yaBa OT €]lHAa HOBa Hay4yHa oOjact
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eeonamonoeusi, 4acT OT TeoOuonorusTa. 3acera y Hac wuscieaBanero Ha ITI3 ce mpaBu B
HUIIOXKHO MalIbK Opoii cmyyau. Ho HemuHyemo e, 4e B Objelle ToBa Iie ce MPEBbpPHE B €1HA OT
OCHOBHUTE €KOJIOTUYHU XapaKTEPUCTUKU U HA HEJBUKUMUTE UMOTH.

[Ipenu moBeye OT JABE JAECETWIETHUS TpUMa CIEUUATUCTU MO reoH3uKa, E€KOJOTus U
OTIacHU MPUPOJHHU siBJeHUs — npod. 'apo MapaupocsH, npod. boiiko Panrenos u gou. Atanac
bnusnakoB, Bcuukm mnpenogaBam B [enmaprament ,Ilpupognum Hayku“ Ha HoB Obirapcku
YHHMBEPCUTET, Npeuiokuxa Ha HanuonanHo capyxenue ,,Henuxumu umoru™ u Aconuanusra
Ha OBJrapcKUTE 3acTpaxoBaTelld Ja ce opraHusupa oOydeHHe Ha OpoKepu M 3acTpaxoBaTelH,
4ype3 KOETO Te€ JAa J00MAT MHUHUMAlHAa KOMIIETEHTHOCT 3a MPUPOIAHUTE IapaMeTpu U
€KOJIOTMYHUTE PUCKOBE Ha HEABWKUMUTE UMOTH. HTepechT Oelle mouTu HyleB. 3aTOBa MOXeE
Ja ce TBBPAM, Y€ MOJOOHHM M3CIeBaHUS MMAT CMHUCHJ M 3HAUYEHHUE 3a MPAaKTHKAaTa caMmo aKo
camuTe OpOKepH, MHBECTUTOPHU M 3aCTPaxOBaTENINU HAa HEBUKUMHU MMOTH OLEHST BaXKHOCTTA Ha
npo0JemMa U MOBUIIaBaT HH(POPMUPAHOCTTA CH IO HETO.

baarognapraocTu

ABTOpUTE H3Ka3BaT 0JIaroJlapHOCT Ha PBKOBOJACTBOTO Ha Jlemaprament ,Ilpupoanu
Hayku““ u Jlaboparopus no npupoanu 6encteus u puckose kbM b® nHa HBY 3a npenocraBenara
BB3MOXKHOCT Jla C€ pa3BUE€ Ta3W TeMa B JUIUIOMEH IPOEKT, Ha 0azara Ha KOWTO € HalucaHa
HacTosIIaTa CTaTUS.
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Simultaneous TG/DTG-DSC analysis — application in ceramic artefacts
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Cumyaranen Tepmuden anaan3 (TG/DTG-DSC) — npuio:xenue 3a
u3cjeIBaHe HA KePAMMYHH apTedaKTu

Karepuna Muxaiinioal, Buisina Kocrosa!, Upena lumutposa?

'Hoe bvieapcku ynueepcumem, denapmamenm ,, Ipupoonu nayku “, 6yn. Monmesuoeo 21, 2p. Coghus
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bkostova@nbu.bg

Abstract: The aim of this paper is to promote thermal analysis as a method for the study of
archaeological ceramics. In order to achieve this goal, the nature of the thermal methods (thermal
processes, types of thermal methods and their application) is described. Specific experimental
measurements by simultaneous TG/DTG-DSC analysis of ceramic archaeological artifacts are also
presented.

Key words: simultaneous TG/DTG-DSC analysis, archaeological chemistry, ceramic

Pe3tome: llenra Ha paboraTa € ja ce MOMYJISIPU3UPAT TEPMUYHHUTE aHAIHM3M KaTO METOH 3a
U3CIIe/[BaHE HA apXxeoJorMyecka KepamMMKa. 3a MOCTHIaHE Ha IIeITa € OMNMCaHa CBIIHOCTTAa Ha
TEPMUYHUTE METOAM (TEPMUYHU MPOIECH, BHUJOBE TEPMUYHH METOAU U TAXHOTO NPHUIIOKECHHE).
[pencraBeHn ca W KOHKPETHH €KCIIEPUMEHTAIHHM H3MepBaHus upe3 cumynrtaneH TG/DTG-DSC
aHaJTN3 Ha KepaMUYHU apXeoJIoTHIecKy apTedakTy.

Kniouosu oymu: cumyamanen mepmuven ananus (TG/IDTG-DSC), apxeonozuuecka xumusi, kepamuxa

Introduction

Ceramic (pottery, brick, tile, etc.) is one of the most common archaeological artifact, since
it is sustainable, produced over a long period of time and has a low cost. Its study provides
information about the cultural aspects of the society from which it was created. Ceramics is also
considered to be the first synthetic composite material. Its quality depends on both the raw
material and the temperature at which it was processed, the gas atmosphere in the furnace and the
specific production technology. The main object of modern research on ceramics is to precise the
parameters that control its qualities. The complex of methods of archeological chemistry is used
for its study, which includes: X-ray fluorescence (XRF) analysis for the determination of
chemical composition; powder X-ray diffraction (PXRD), Fourier transform infra-red (FTIR)
spectroscopy and thermal analysis for the study of phase composition. PXRD and FTIR are also
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used to interpret the temperature and firing conditions by studying the differences in the mineral
composition of the samples. Is it extremely important to determine the phase composition for
ceramics from which metallurgical furnaces are built, since this is the main way to determine the
maximum temperature that was reached in the ancient furnace. Thermal analysis is characterized
as the leading method for defining the firing temperature of ceramics [Peacoc, 1970; Goffer,
2007; Palanivel et al., 2009; El Ouahabi et al., 2015].

In order to popularize thermal analysis for the study of archaeological ceramics, the nature
of these methods is described and specific experimental measurements are presented.

The samples used for the experiments were collected by a project, funded by the Bulgarian
Science Research Fund (grant number KP-06-N39/9). The used equipment (simultaneous
TG/DTG-DSC analysis, Setline STA 1100, SETARAM, France) is purchased by the same
project. The experiments are conducted in the temperature range “room temperature (RT) —
1100°C”; in air gas medium, static air, with a heating rate of 10°C min™. The operational
characteristics of the TG/DTG-DSC- system were: sample mass of 25.0+1.0 mg (mass resolution
of 0.05 pg) and alumina sample crucible with a volume of 100 pL.

1. Thermal processes

Solid crystals show different behavior under conditions of increasing and decreasing
temperature, which is expressed in the course of different thermal processes. The course of a
thermal process in a given crystalline substance is determined by the types of chemical bonds,
atoms and molecular complexes that make it up. Depending on the chemical bonds, crystals are
divided into molecular, covalent, ionic and metallic. Normally more than one type of chemical
bond is established in some of them. When the temperature is increased, molecular, atomic or
ionic movements in the crystal increase as well, leading to changes in the crystal structure,
sublimation, melting, etc. A process of decomposition and subsequent formation of new
structural phases can also take place. Some of the described processes take place with a general
decrease in weight, and others - with an increase in the substance’s weight [Brown, 2004].

1.1. Thermal processes occurring with increasing temperature

- Oxidation

When the temperature increases during a test, some chemical reactions occur that lead to a
mass increase in the sample, such as oxidation. Oxidation is the process of electron removal from
a species, where almost all elements and their compounds can undergo oxidation [Atkins et al.,
2010]. Oxidation is a chemical reaction that occurs when energy is released (exothermic
reaction).

Contrary to the previous reaction, the occurrence of some chemical reactions can lead to a
sample’s mass decrease. Such reactions include: dehydration, dehydroxylation, decomposition,
sublimation, melting, and pyrolysis. These reactions usually occur when energy is absorbed
(endothermic reactions).

- Dehydration

Dehydration of solids is the separation of adsorbed water molecules or water molecules
included in their structure.

- Dehydroxylation

Dehydroxylation is the process of adding hydrogen to a hydroxyl (alcohol) group leading
to the creation of water and an alkyl group [Dembicki, 2017]. In crystalline solids, the hydroxyl
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group that is released during dehydroxylation is structurally bound, which determines the higher
temperature of its separation compared to the temperature of dehydration.

- Sublimation

Sublimation occurs when a constituent’s kinetic energy increases very rapidly and a direct
transition to the disordered arrangement of a gas takes place, without a liquid phase forming
intermediately. It’s generally normal for sublimation to appear together with thermal
decomposition [Brown, 2004]. Sublimation leads to a mass loss in the sample and is an
endothermic process that takes up energy.

- Decomposition

Thermal decomposition occurs when the links of the constituent molecules are weaker
than those between the atoms that constitute them. An increase in temperature may lead to bond
redistribution and creation of a chemically different final product. When in liquid state,
decomposition can proceed more rapidly than if it occurs in a crystalline state [Brown, 2004].
The reaction normally takes several steps to fully complete and is slow to begin at first [Gabbott,
2008]. A reaction’s decomposition rate can be slowed by diffusion of ejected gaseous species,
thus causing the initial slow reaction rate, which then increases as the temperature rises. The
result is a relatively broad endotherm [Speyer, 1994].

- Melting

Melting is the process of a material changing its state from solid to liquid due to heating.
When there is enough energy available, the attraction forces between constituents become
inadequate to preserve the solid’s set arrangement which causes it to shift to a more relaxed state
like that of the liquid. Depending on the complexity of the molecules involved, the shift from
solid to liquid state may require several stages to complete. The intermediate order’s structures
are referred to as “liquid crystals” [Brown, 2004].

- Pyrolysis

When it comes to decomposition of organic matter, pyrolysis is a fundamental process.
The reaction is responsible for the carbonization, combustion and gasification of coal and it can
convert biomass into various biofuels. The first stages of pyrolysis comprise of the distillation of
low molecular weight species. With the gradual raise of the temperature and the increased
volatilization rate, the compounds begin to crack and may create volatile fragments. The study of
pyrolysis kinetics is important in order to better understand this process and the Kkinetic
parameters that are obtained from the thermal analysis can be useful for coal characterization
[Brown, 2003]. Polymers are always lost from a sample during a TGA regardless of the type of
atmosphere used or their chemical composition due to pyrolysis. This is because they have a high
molecular weight, so they will pyrolyse before the increase in temperature is sufficient for them
to volatise first [Gabbott, 2008].

- Phase transitions

There are also chemical reactions that take place without any mass losses occurring. An
example of this would be phase (polymorphic) transitions. In a phase transition, a new
arrangement of constituents occurs which can be in a more stable state than its original one. The
process takes place by absorbing energy.

1.2 Thermal processes occurring with decreasing temperature

Crystallization is another exothermic reaction that occurs without any mass change with
decreasing temperature. A very common example of the process is glass crystallization, which
unlike the a-quartz to B-quartz phase shift is an irreversible transformation.
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2. Thermal analysis — types and application

A powerful method for the study thermal processes is thermal analysis. According to the
International Confederation for Thermal Analysis and Calorimetry, Thermal Analysis (TA)
represents a number of techniques in which a property of a sample is monitored against time or
temperature while the sample’s temperature is programmed in a specified atmosphere. TA can
also be defined as the analysis of a change in a sample’s property, which is related to an imposed
temperature modification [Brown, 2004]. Thermal analyses suitable for the study of crystalline
solids are thermogravimetry, differential thermal analysis, differential scanning calorimetry and
simultaneous thermogravimetric analysis with differential thermal analysis/differential scanning
calorimetry.

2.1 Thermogravimetry

- Introduction to the method

Thermogravimetry (TG) is a method of thermal analysis in which a change in a sample’s
mass can be registered depending on the temperature. The mass of the sample is defined as a
function of the temperature T or the time t:
(2.1) m=f (T or t).

There are three main types of thermogravimetry:

- isothermal (static) — the mass of the sample is measured in time at a constant

temperature;

- quasistatic — the sample is gradually heated until it reaches a constant mass;

- dynamic — the temperature around the sample is changed according to an imposed law

(normally with a constant speed).

The experimental curve which reflects the temperature dependency of the changes in a
sample’s mass is also known as thermolysis curve, pyrolysis curve, thermogram,
thermogravimetric curve, thermogravimetric analysis curve, etc. This curve makes it possible to
determine the thermostability and composition of a sample at the beginning and during the
middle stages, as well as the composition of the sample that is left, if there is any. Other than the
data regarding the sample’s mass, the remaining information has an empirical character, since the
temperatures of the monitored transitions depend greatly on the particular apparatus that is used
[Fakirov, 1990]. The TG technique is mainly applied in transformations that involve the
absorption or evolution of gases from a sample with a condensed phase. Most TG apparatuses are
configured for vacuum and/or variable atmospheres and can be used for a wide range of analyses,
from clay decomposition to a high temperature oxygen uptake in the analyzing of
superconducting materials [Speyer, 1994].

Data from TG experiments can be presented graphically in multiple ways, depending on
the requirements of the analysis. Usually the Y-axis of the graph represents the mass or the mass
percent of the sample and the X-axis shows the temperature or time. Mass percentage could be
preferable in some experiments as it gives the opportunity to compare separate experiments on
normalized sets of axes. When time is used for the X-axis, a second temperature curve has to be
plotted to indicate the temperature programme that is used for the experiment [Brown, 2004].

- TG curves

There are a few possible TG curve types which can be classified as follows (Fig. 1):

- Type (i) curves — the sample does not go through decomposition and there is no
noticeable loss of volatile products over the set temperature range. No information can be
obtained whether the sample undergoes reactions such as solid phase transitions, melting,
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polymerisation or other that do not involve volatile products. In this case other techniques
need to be applied in order to exclude such possibilities.

- Type (ii) curves — A rapid initial mass-loss occurs, which is due to either drying or
desorption. Other reasons for this are the effects of convection or thermomolecular flow
or even working at reduced pressures. In order to make sure that the mass-loss is real, the
sample should be rerun, which in turn should produce a type (i) curve, unless there was
moisture in the carrier gas or if it was reabsorbed at the lower temperature on the sample.

- Type (iii) curves — It only takes a single stage for the sample to decompose. The curve can
be applied in determining the reactant’s limits of stability, the reaction’s stoichiometry
and research its kinetics.

- Type (iv) curves — There are multiple stages of decomposition and relatively stable
intermediates. Similar to curve (iii), this type can be used to define the reactant’s stability
limits and that of its intermediates, as well as a better, more complex stoichiometry.

- Type (v) curves — Again, multiple stages of decomposition occur, however no
intermediates are formed and only the stoichiometry offers more detailed information.
The heating rate effect on the resolution needs to be verified, since type (v) curves
resemble type (iv) curves at lower heating rates. At high heating rates both types (iv) and
(v) resemble type (iii) curves in which case the detail of the complex decomposition is
lost.

- Type (vi) curves — The sample reacts with the surrounding atmosphere which in turn
causes the curve to show a gain in mass. An example of this would be the oxidation of a
metal sample.

- Type (vii) curves — Such types of curves occur very rarely when the product of an
oxidation reaction decomposes one more time at higher temperatures [Brown, 2004].

@

. (i)

 S— (iii)

mass

_x )
\ v)

_/\ (vii)

temperature —

Fig. 1. Types of TG curves [Brown, 2004]
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- Buoyancy effect — correction in the TG curve

According to Archimedes’ principle, when a body is submerged (partially or completely)
in a fluid, the fluid applies an upward force on it which is equal to the weight of the fluid being
displaced by the body [Speyer, 1994]. This buoyancy effect can also be applied in the TGA
measurements of a sample. Because of it, the initial TGA curve may sometimes appear as having
a higher than a 100% mass when testing a sample or as having mass even though there is no
sample in the crucible. The buoyancy effect greatly depends on the volume of the substance and
the density of the gas in the atmosphere. The buoyancy effect can initially show a drastic rise in
the TGA curve which occurs due to the design of the TGA apparatus. At low temperatures, heat
is transferred from the furnace to the sample’s thermocouple only though the process of
convection. It takes a certain amount of time before the crucible is evenly heated, while the warm
air that flows in the protective tube does not reach the crucible immediately, so the real
temperature of the atmosphere is a lot higher than the sensor indicates. As a consequence the gas
density changes very quickly in the beginning of the test and a false mass change is shown on the
curve [Cement Science, 2013]. Buoyancy correction can be applied by running a blank test.
During the test, the same temperature program and crucible are used, with the exception of the
sample which is removed. The resulting curve is then subtracted from the original curve that
included the sample. Such correction is especially important for tests that focus on ash content,
since the residue at the end of the experiment has to be assessed correctly and where small mass
losses are expected [Gabbott, 2008].

- Differential TG curve

While normal thermogravimetry registers a sample’s change in mass m as a function of
temperature T or time t, differential thermogravimetry, also known as derivative
thermogravimetry (DTG), registers the rate of mass change dm/dt as a function of temperature or
time:

(2.2) dm/dt=f (T or t)

A DTG curve can be obtained from a thermogravimetric curve by graphical
differentiation or by using a more effective way of differentiation. The latter may be achieved
electronically as well — the TG’s signal is differentiated and the derivative itself is registered.
Modern devices can register both curves simultaneously — the integral curve (TG) and the
differential one (DTG). While both curves provide the same information, the way this
information is presented is different (Fig. 2). The DTG method has the following advantages:

- The curves can be obtained simultaneously with the analyses from the TG and DTA
methods;

- The curves obtained by the TG and DTA methods can be compared with one another
with the only difference being that the DTA curves are fixed with processes, not related
to the sample’s mass change;

- TG curves cannot separate stages that are close in temperature, unlike in DTG curves
where they have sharp peaks and can be easily discerned;

- DTG curves are derived from the TG curves and as such the space beneath them
correctly reflects the changes in mass, and because of this DTG curves can give accurate
quantitative information;

- The DTG method can be applied for substances that for some reason cannot be analyzed
by DTA.
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Fig. 2. Comparison of TGA and DTG curves [modified by Gabbott, 2008]

It should be noted, that the temperature which corresponds to the peak of the DTG curve
must not be considered as “decomposition temperature”. The peak corresponds to the
temperature, at which the mass’ rate change acquires its maximum value, but it is not the
temperature, at which the sample’s mass begins to change [Fakirov, 1990].

2.2 Differential thermal analysis

A simple, popular TA method is the differential thermal analysis (DTA) technique. It
records the difference in temperature AT between an analyzed sample and a reference material,
while both substances are exposed to the same heating programme [Brown, 2004]. Unlike its
sister technique, the DSC (Differential Scanning Calorimetry), DTA can operate in high
temperatures up to 1500 degrees Celsius. However DTA cannot measure enthalpy changes
accurately, it can only give an indication of the enthalpy changes involved when calibrated to do
so [Gabbott, 2008]. A “differential” thermocouple is used to measure the differences in
temperature between the sample and reference material, where each of the crucibles containing
the substances is connected to a junction. When the analyzed material undergoes a
transformation, it will either absorb (endothermic) or release (exothermic) heat. An example of
this would be the melting of a solid material, which will result in heat absorption, meaning that
the thermal energy is used to promote the phase shift. After this the instrument will pick up the
change in temperature in the sample, which has become cooler than the reference material, and
will indicate this transformation as an “endotherm” on a differential temperature (AT) versus time
plot [Speyer, 1994]. In calorimetric DTA, the reference material and the analysed sample are put
on separate bases with thermally conducting properties. The junctions of the thermocouple are
then linked to the individual bases. Because of this, the output signal does not depend as much on
the sample’s thermal properties, which is an advantage of the configuration, however this creates
a slower response. The materials that are used for the thermocouples and furnace windings then
determine the temperature range of the DTA [Brown, 2004].

https://doi.org/10.33919/ansd.22.7.6

|61


https://doi.org/10.33919/ansd.22.7.6

lNoguauk Ha nenaprameHT ,, [Ipuponau Hayku™, ISSN 2367-6302, 2022
Annual of Natural Sciences Department, ISSN 2367-6302, 2022

There are a few requirements that a reference material has to meet in order to be used in
an analysis:
- No thermal events should occur over the set temperature range of the analysis
- The thermocouple and holder of the material should not react with it;
- The sample and reference should have a similar thermal conductivity and heat capacity.

One of the most frequently used reference materials for inorganic samples are alumina
(Al203) and silicon carbide (SiC). Normally, the size of the particles of the samples and the
conditions in which they are packed have an influence on the results of the analysis which is why
both materials are used in the same form, which is mainly a powdered one. The reference
material is often used as a diluent for the analysed sample in order to match its thermal
properties. The sample should not react with the reference material [Brown, 2004].

Thermal events influence the DTA curve differently, depending on whether they are
endothermic or exothermic. When the event that takes place within the sample is endothermic,
the sample’s temperature will lag behind that of the reference material and a minimum will be
observed on the DTA curve. When the event is exothermic, the sample’s temperature will rise
above that of the reference, thus creating a maximum on the curve. The resulting curve from the
endothermic or exothermic event is related to the change of enthalpy accompanying the thermal
event [Atkinset al., 2010].

Fig. 3a shows the sample that is heated at a constant rate. The sample’s temperature T's
varies linearly with time (Fig. 3b) which changes once an endothermic event occurs. While the
event is being completed, the sample’s temperature remains constant at Tc, After its completion,
the temperature increases quickly in order to catch up with the temperature required by the
programmer. The result is a broad deviation from the sloping baseline (Fig. 3b). DTA is a rather
insensitive method, since it cannot detect small heat effects and sometimes it can present spurious
baseline variations triggered by fluctuations in the heating rate as an apparent thermal event. In
Fig. 3c the sample and reference are placed together while separate identical thermocouples are
connected to each of the materials. When the temperature is the same for both materials, the net
output of the thermocouples is zero. This changes once a thermal event occurs in the sample and
a temperature difference AT appears as a result. A third thermocouple monitors the temperature
of the heating block and the results are shown as AT versus temperature (Fig. 3d). A horizontal
baseline appears, which corresponds to AT=0. In the curve, T1 represents the temperature at
which a deviation begins from the baseline and T2 represents the peak temperature. Normally, the
AT peak’s size can be amplified so at to detect events with minor changes in enthalpy. The curve
in (b) is clearly a less accurate and sensitive way of presenting data than (d), which is why (d) is
the general method for presenting DTA results. DTA’s main purpose is to be as sensitive as
possible to thermal changes, however this creates a poorer calorimetric response as a result,
where peak heights are only qualitatively related to the magnitude of the occurring enthalpy
changes [West, 2014].
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Fig. 3. The DTA technique: a) the set-up without reference; b) a typical DTA curve from the set-

up shown in a); c) the set-up with reference (d) a typical DTA curve from the set-up shown in (c)
[West, 2014].

2.3 Differential scanning calorimetry

As previously mentioned, a technique that resembles the DTA is the Differential
Scanning Calorimetry (DSC). Both methods can be used to obtain similar information, with the
difference being that DSC is used for lower temperatures and it provides more reliable
quantitative data, such as the enthalpy of a phase change. Information regarding the enthalpy
changes in transitions and temperatures can be obtained, like melting and structure change in the
sample [Atkins et al., 2010]. The DSC method is based on the heat flow difference in the sample
and reference material. The temperature is increased linearly with time, and it is maintained
during the experiment for both the sample and the reference material. The technique aims to
calculate the difference between the amounts of heat needed to for a thermal event to occur in one
of the two materials being compared. The heat that is needed during the phase transition is either
more or less than that of the reference [Kaushik, 2011]. Thermal events appear on the DSC curve
as deviations from the baseline in the form of either exotherms or endotherms (Fig. 4). This
depends on how much power is supplied to the sample relative to the reference; normally
endothermic events are represented as positive deviations from the baseline, while exothermic
events are shown as negative deviations from the baseline [Atkins et al., 2010]. DSC can be used
for the analysis of processes such as polymerization, pyrolysis, crystallization, sublimation,
purity evaporation, glass transition, phase changes and compatibility, etc. [Kaushik, 2011].
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Fig. 4. Standard DSC curves [Skotnicki et al., 2014]

In DSC, the sample maybe heated in 2 different ways — via a furnace heater or infrared
heating. The furnace represents an electrical resistive heater that can be positioned differently
depending on the size of the furnace. Such heaters raise a sample’s temperature by conduction,
which leads to large temperature gradients, particularly when dealing with inorganic glasses and
polymers. A furnace should be capable of reaching 100 to 200°C above the maximum desired
temperature, have a low heat capacity, not affect a mechanism’s balance via convection or
radiation, have a uniform hot-zone and be non-inductively wound. As for the infrared heating,
several halogen lamps are used, whose light is then focused onto the sample via parabolic or
elliptic reflectors. The transfer of heat is practically instantaneous, with temperatures of over
1400°C being achieved at heating rates of up to 1000°C per minute. The use of such heating
method however presents problems related to power control and temperature measurement
[Brown, 2004].

- Baseline correction

Two additional aspects of the DTA and DSC curves include the baseline, which is
normally measured without any samples, crucibles or with the crucibles empty. As for the
baseline, it is constructed in a way so as to connect the measured curve as if no peak had formed,
i.e. it links the curve before and after a peak (Fig. 5). The main point of interest in DSC and DTA
curves are deviations of the signal from the baseline which occur due to some thermal event.
However the baseline can sometimes prove to be difficult to establish. Factors such as asymmetry
in the construction of the reference and sample holders, mismatch between the thermal properties
of the two materials can create an initial displacement of the baseline. Such errors can even lead
to the creation of a sloping baseline, which can be corrected via an electrical compensation.
When the thermal properties of a sample are changing with the form of the sample (from low-
temperature to high-temperature form) the response following a thermal event will not return to
the original baseline. The baseline can be constructed in multiple ways, which can be integrated
in the instrument’s software. A way to correct the baseline is to run a blank test with 2 empty
crucibles and then subtract the result from the original analysis [Brown, 2004].
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Fig. 5. Baseline construction procedures [Brown, 2004]

2.4 Simultaneous thermal analysis

A simultaneous thermal analysis method represents the measurement of two or more
properties of the same sample during a single temperature programme. Those properties may be
sampled in a repetitive sequence or they may be monitored in a continuous manner depending on
the needs of the test [Brown, 2004]. The oldest combination of the Simultaneous Thermal
Analysis (STA) methods is the TG-DTA. The technique is mainly applied over large temperature
ranges, and unlike the DSC technique, it can even be used for very high temperatures. Frequently
analysed products via this technique are the inorganic ones such as minerals. However due to the
rapid increase in the DSC method’s popularity and the need for quantitative measurements in
multiple fields, the combination TG-DSC has also become a favored method. In TG-DSC, an
open crucible is used during measurements which allows for both the evolved and reacting gases
to flow. Experiments related to the TG-DSC method include pyrolysis, decomposition,
dehydration and dihydroxylation. The mode is especially useful when analysing heterogeneous
samples. If the test is run on 2 separate instruments (TG and DSC) with 2 separate samples,
sampling reproducibility is generally not accomplished. However in a TG-DSC with only 1
sample, reliable TG and DSC data can be obtained. The same principle applies when
investigating the decomposition if powders, explosives and polymeric materials. TG-DSC is also
useful when investigating a gas’ reaction with a powdered or solid sample, since many
parameters need to be well defined, like the sample’s grain size and surface. The size of the
grains and the pores can influence the results obtained from different samples and as such, having
only one sample instead of 2 separate ones is truly useful for the procurement of accurate data.
The TG-DSC mode is helpful in investigations regarding surface reactivity, catalysis studies and
all gas absorption types [Parlouer, 1987].

2.5 Application of TG and DTA/DSC for the study of thermal processes

For the processes of dehydration, desorption and decomposition, the most useful analysis
is the thermogravimetric one, since it can accurately show the mass losses that occur during the
processes [Atkins et a., 2010].
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The TG method has often been used to study the oxidation of materials in various
atmospheres. Hot-stage X-ray diffraction is very practical for the study of the reaction as it can
illustrate the development of different oxide products of corrosion during iron oxidation [Brown,
2003].

DTA can be used for the analysis of processes such as melting, sublimation,
crystallization, heat capacity, pyrolysis, phase changes, purity evaporation, etc. [Kaushik, 2011].

Dehydration normally appears as an endotherm on a DTA curve and as an exotherm on a
DSC curve. Dehydration is the first event that happens when a hydrated material is heated and it
requires a heat input. Once the material becomes dehydrated, it undergoes a polymorphic
transition that takes place at a higher temperature [West, 2014]. When in a moist atmosphere,
dehydration can be reversible on cooling and before reheating. The presence of water vapour in
the surrounding atmosphere influences the general rate of dehydration in a material. An
additional technique known as hot-stage microscopy (HSM) could be used in order to provide
more information on the mechanism of dehydration or decomposition.

Dexydroxilation is an endothermic process that is used for the characterisation and
identification of minerals and their properties. In simple hydrates, dehydroxylation of
hydrolysates may lead to special thermal effects occurring in the analysed sample. The process
can also create heat changes in sulfates such as gypsum, kiesente, alunogen, morenosite and
others. It occurs at 200-1000°C in Al-bearing phosphates (wavellite, turquoise, augelite), at 170-
590°C in simple hydroxides, at 530-590°C in kaolin minerals, however this depends on the
standardisation of the kaolin minerals themselves. In micas, dehydroxylation can occur in the
temperature range of 700-1050°C and in chlorites, from 500°C to 860°C [Brown, 2003].

Different TA methods can be used for the analysis of sublimation with the most popular
being TG and DSC. Concurrent sublimation can also give a false baseline in an analysis. The
temperature of sublimation is influenced by the atmosphere and its temperature is a lot lower
when in vacuum than in 1 atm argon or nitrogen pressure. Sublimation’s enthalpy values are
derived from vapour pressure evaporation studies for most cases; however DSC curves can also
be used to estimate those (Brown, 2003). Sublimation is also responsible for first order phase
transformations in materials, along with boiling and solidification [Speyer, 1994].

Crystallization may be determined by both DSC and DTA and the sample is normally
crystallized under a constant heating rate, since rapid heating will cause the reaction to proceed
very quickly [Speyer, 1994].

Decomposition can be detected by endothermic and exothermic reactions in DTA and DSC.

A material can be decomposed both in DTA and DSC however when it is decomposed in a
DSC, this can create a response with a lot of noise and the evolved volatiles will lead to system
contamination. Because of this it is always better to first establish the decomposition temperature
via a TGA analyser if possible. Since decomposition should be avoided when using a DSC, if it
needs to be measured, an Oxidative Induction Time (OIT) test can be used. The test works by
heating the sample to the desired temperature under inert conditions. Decomposition can
sometimes occur simultaneously with another thermal event over the same temperature range.
This however can be resolved by using fast scan rates, since the process is then displaced to
higher temperatures, thus the previously obscured transitions can be properly measured. Another
solution would be to reduce the pressure of the measuring cell [Gabbott, 2008].

One of the most commonly analysed transitions is the crystalline melt which appears as a
peak on the heat flow trace. It is also considered a first-order transition and when it begins, the
analysed material remains at the melting temperature while the liquid and solid are in equilibrium
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and the process progresses. The result is a peak with a straight leading edge while its slope
corresponds to the energy transfer’s rate to the sample. The maximum of the peak reflects the end
of the equilibrium end region and its shape is asymmetrical and can look more like a triangular at
slower rates. In a heat flux system, the signal that is reported as heat flow comes from the
difference between the temperature of the sample and reference material. In a power
compensation system, the same difference is still present and remains until melting is completed.
Melting begins at the melting point (onset temperature) of the crystal, not at the peak maximum
value. Some materials however do not consist of single crystals but of a range of crystals, whose
stability is different and as such, they melt over a broad temperature range. In this case there is no
point in calculating an onset temperature, which is why the peak maximum temperature of a
broad melt is the most useful here. A 100% pure material is supposed to create a very sharp and
narrow peak were it not for the thermal gradients across the sample. However this is only in
theory, since in practice the energy that flows into the sample takes some time, causing the peak
to broaden and become reduced in height. The slope of the leading edge can then be used to
provide information about the maximum possible absorption rate of energy into a material, i.e., it
is a measure of the thermal resistance to absorption of energy [Gabbott, 2008].

When the transition is from one solid state to another, it can be detected by both DSC and
DTA, even though DSC is the preferred method [Brown, 2004]. The reaction is an endothermic
one and can occur both with temperature increase or decrease. A very good example of the
process would be the transition of a-quartz to B-quartz where the quartz undergoes a reversible
crystalline inversion at around 573°C. This is accompanied by an expansion on heating and a
contraction on cooling [Speyer, 1994].

3. TG/DTG-DSC analysis of ceramic samples

Figures 6 and 7 show the TG/DTG-DSC analysis results of two ceramic samples — No. 57
tile and No. 53 brick. The total mass loss (ML) of studied samples changed from 12.24% (No.
57) to 4.32% (No. 53). The thermal decomposition of the samples separates into five temperature
ranges: RT - 220°C, 220 - 470°C, 470 - 720°C, 720-860, and 860 - 1100°C.

In the temperature range between RT - 220°C, the dehydration of: (i) hygroscopic water
(humidity) [Papadopoulou et al., 2006] with ML changed from 0.51 (No. 53) to 0.6% (No. 57)
and (ii) phyllosilicate minerals [Hatakeyama, 1998; Foldvari, 2011] with ML from 0.36% (No.
57) to 1.78% (No. 53) occurs. (Phyllosilicate minerals include clays, micas, chlorite, serpentine,
and talc.) The results show the same density of the two samples and different contents of
phyllosilicates.

During the 220 - 470°C temperature range, an exothermic effect with DSC peaks at 340.1
(No. 57) and 391.6 (No. 53) registers, defined as organic decomposition [Imman et al., 2021]
with ML of 1.13% (No. 53) and 0.64% (No. 57).

In the temperature range between 470 - 720°C, an endothermic effect occurs at 573.0°C
(No. 57) and 571.3 (No. 53) without ML, assigned as the a-f polymorph phase transition of
quartz [Moropoulou et al., 1995]. Additionally, phyllosilicate minerals dehydration occurs
[Hatakeyama, 1998; Velosa, 2007; Foldvari, 2011] with measured ML of 3.7% (No. 53) and
0.51% (No. 57).

In the temperature range between 720-860°C, the calcite decarbonation was established
[Boke et al., 2006] with ML from CO2 - 3.62% (No. 57) and 0.51% (No. 53) and decarbonation
temperature of 775.0°C (No. 57) and 847.8°C (No. 53). From the measured ML, the calcite
content was calculated - 8.20% (No. 57) and 1.15% (No. 53). The sample No53 calcite
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concentration would not be detected by PXRD (LOD - over 5% [Moropoulou et al., 1995]), but
only by thermal analysis and probably by FTIR. The calcite registration is of importance for the
determination of the firing temperature of the ceramic. Measured ML of CO and calculated
calcite amount define the raw clay as calcareous (No. 57) and non-calcareous (No. 53) [El

Ouahabi et al., 2015].

In the last temperature interval (860-1100°C), the phyllosilicate minerals destruction was
registered [Foldvari, 2011; Hatakeyama, 1998; Papadopoulou et al., 2006] with ML of 0.37%
(No. 57) and 1.59% (No. 53). The exothermic peak at 1051.8 (No. 53) was assigned to

crystallization of new high-temperature phases [Hatakeyama, 1998; Papadopoulou et al., 2006].
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Conclusion

The results show two different types of clay for ceramic manufacturing - calcareous (No.
57) and non-calcareous (No. 53). The quartz is present in the clastic component of both raw clay
types. The other minerals of a clastic part cannot be determined by thermal analysis since usual
feldspars (plagioclase and potassium feldspar) are resistant to temperatures up to 1200°C and do
not show thermal effects in the studied temperature range [Papadoloulu et al., 2006]. The thermal
analysis results place an upper limit on the firing temperature of both samples, namely calcite
decomposition temperature. For additional information on the raw clay composition - the type of
phyllosilicates and clastic minerals, as well as to determine the lower firing limit, it is necessary
to combine thermal analysis with FTIR and be supported by PXRD analysis. That defines the set
of methods - thermal analysis supported by PXRD and FTIR as a powerful method for ceramic
investigation.
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IroquliHUHH

10 roqunun npogecnonanHo HanpasjaeHue buosiornyecku nayxku B Hos
OBbJrapcKu YHUBEPCUTET

I'aauna Cauvancka, Hukouaii Ilerpos, Kupua Kupuios
Hoe 6vacapcku ynusepcumem, oenapmamenm ,, [pupoornu nayxu*, oyn. Monmeesuoeo 21, ep. Cogpus
gsatchanska@nbu.bg, npetrov@nbu.bg, kkirilov@nbu.bg

Ha 20.09.2022 r. ce mpoBene ThpkecTBeHO oOTOensa3BaHe Ha 10-romumHuHaTa oOT
akpenuTupaHeTo Ha npodecrnonanno Hampasienue 4.3. buonorndeckn Hayku B HoB Obarapcku
yauBepcuteT. Ch3gaBaHeTo Ha MpodecuoHaNHO HampaBieHue buonornuecku Hayku B HBY
Oemie Medra Ha OCHOBarenss Ha YHuBepcutera — npod. borman bornmanoB, m T Bede €
peanusupaHa, OnarojapeHue Ha mojkpenara Ha pbkoBoacTBoTo Ha HBY. Ilpodecnonannoro
HanpasieHue craprupa B HBY omie nipe3 2007 r., koraTo € cb3maaeHa mppBara Jlaboparopust 1o
6uonorus ot gou. Cagancka ¢ momonira Ha akaj. E. ['onoBuncku. Torasa ce paskpuBa U bpBarta
OakanmaBbpcka mporpama ,,O0ma W TpwiokHa OWONOrUA, Karo TMpe3 TOJAMHHUTE TOBA
HaIpaBlIEHUE CE€ Pa3BHBa MHTEH3MBHO. B MOMEHTa KbM MPOQPECHOHATHOTO HaIlpaBJIeHHE UMa 2
OakanaBbpcku nporpamu — BII ,,buonorus — o6ma u npunoxua™ u BII ,,Knerpuna 6uosorus u
Bupyconorusa‘, u 1 maructepcka nporpama MII ,, Mukpobuonorus ¢ mogyiu ,,MukpoOuomorus
Ha yoBeka“ u ,,MUKpoOHOIOTUs HA XpaHUTE .

HlaTHUTE TpenoaaBaTeny, 3aeIHO ¢ wieHoBeTe Ha [Iporpamuus chBeT o buonoruuecku
HayK{, Ca BJIOXKWJIM BCEOTHACH TPYd W YCHUIUSA 3a YTBHP)KIABAaHETO Ha HAIMPABICHUETO M
MOBUINIABAaHE HAa Ka4yecTBOTO Ha OHOIOTMYHOTO OOpa3oBaHHE, KOETO JOBElIe JI0 YCIellHa
peanu3anus Ha IUILUIOMUPAHUTE CTYICHTH B pa3inuHu oOnacTu. Peanmusupanero Ha nmporpamure
no 6uonorus B HBY ne 6u 6mino Bp3M0kHO 0€3 MoAKpernara Ha U3sBEHU YUSHH U MpernojaBaTenn
or bwarapcka akanemus Ha Haykute, Coduiicku yHusepcuter ,,CB. Kmument Oxpuacku®,
BoenHoMenuuuHcka akaxemusi, MeaunuHckun — yHuUBepcuter UM Ap. llpe3  roauHure
PBKOBOJICTBOTO Ha YHUBEPCHUTETA UHTEH3WBHO MHBECTHPA B CH3/IaBAaHETO HAa HOBU JIAOOPATOPUHU
3a TpaKTHUYECKH 3aHATUS HAa CTYIGHTUTE ©  Hay4yHOW3CIeJoBaTelncka pabora Ha
npenonaasarenure. [Ipencron crapTupaHeTo Ha HOBA JIAOOPATOPHS MO BUPYCOJIOTHS, KOSITO €
OKOMILJIEKTOBaHA CHhC CHBpPEMEHHa amaparypa ¥ o00opyABaHe, OTrOBapslIM Ha CBETOBHHUTE
CTaHJapTH.

Bceska roguHa OT porpaMuTe YCIeNHO ¢e TUMIIOMUPAT BUCOKOKBATU(DUIIUPAHU U CHITHO
MOTHUBUPAHU MJIaau OHOJI03U, KOWTO Ca OILIEHEHH BHUCOKO W ca ThpCEHU OT Oum3Heca. Toa
BJIbXHOBSIBA €KUIIA HA HAMPABJICHUETO HU Jia pabOTUM 3ae/lHO, 3a Ja ro pa3BuBame. CTyIeHTHUTE
MIPEICTABAT YHUBEPCUTETA JOCTOMHO, KaTO y9acTBAT aKTHBHO W MEUENIAT HArpajau B HAITMOHATHU
HayyHU ¢Gopymu. [IUTUIOMHUTE UM TE3W Ca W3IUIO BHPXY HOBU HAYYHH TEMH C OPUTHHAIHU
u3Ccie/IBaHMsl, TPOBEIEHW B Hay4yHOM3ClenoBaTelckuTe Jsabopatopuu. HMma HapacTBamia
TEHJCHIIUSI HOBO3AMUCAHUTE CTYASHTH B OWOJOTMYHUTE MPOTpaMH Ja HABAT OT MPHUPOAO-
MaTeMaTU4YeCKH TMMHAa3uu, Kato ot 2017 1. qocera OposT UM € HapacTHAJI MTOYTH JIBOMHO.

Pa3BuBa ce m HaydHOHM3CIemOBaTelCcKa JeHHOCT B pa3inuuHu cdepu. [Ipe3 roguHuTe B
MapTHROPCTBO ¢ bBBiarapcko ApykecTBO MO MHKpOOHWONOTHS H bbiarapcka areHmus 1o
0e30MacHOCT Ha XpaHWUTE Ca OPraHM3UpPAHU 3 HANMOHAIHU KOH(MEPEHIMH C MEXAYHapOIHO
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yudacTue, IOCBEeTEeHU Ha 0€30IacHOCTTa Ha XpaHuTe, ¢ JoMakuH Ho Obirapcku yHuBepcuteT. Ha
Te3U KOH(epeHIH OsXa MPeICTaBeHN aKTyallHU Hay4yHHU pe3yaTatu ot Haj 150 neneraru, 50 ot
KOUTO 0s1Xa Uy>KJIECTpaHHU U3ThbKHATU ydeHH. V3nafeHu ca KHUTM U y4eOHUIIM, HAYYHH CTaTUH
B CIIMCAHMA, UHJCKCHPAHHU B MEXIyHapoaHu 0a3zu naHHM KaTo Scopus u Web of Science, xouto
ce M3MOoJI3BaT B yueOHHUs mpouec oT crydeHture. [Ipe3 Te3m roauHu ca NyONHMKYBaHU U
MHO)KECTBO KHUTHU B pepepupanu uznarencra karo Springer, Elsevier u apyru. [Ipencrassinero
Ha IpenojaBaTeNuTe oT HanpaBieHue buomornyeckn Hayku B SCOPUS € BCE MO-CHIIHO U3SBEHO B
o0acTi Kato OMOJOTHsA, MOJIEKYJISIPHA OMOJIOTHS, MUKPOOHOJIOTHS, BUPYCOJIOTHS, TCHETUKA H
OMOXUMHS, KOETO € rmoBeve oT 7 % ot Hay4yHaTa npoaykius Ha HBY B Scopus (Han 150 nHayunu
Tpyna).

Hanpasnenuero uma ckimoueHn Epa3bm criopazymeHus ¢ yHHUBEpCUTETH BbB DpaHius,
Pymbuus, [opryranus, [Tonma, ABctpus u ['epmanus, KaTo 1o TAX ca OCHLUIECTBEHU U HAKOJKO
Epa3bm MOOMITHOCTH HA CTYACHTHU U IPENOAaBaTeu.

JlaboparopHata 06a3a ¢ mpencraBeHa ot 7 maboparopum: YIIU3 , JlaGopatopus 1o
ouonorus®, YIINU3 ,Jlaboparopuss mo mopcka Ouomnorus™, CY3 ,JlaGopaTopusi mo Xumus‘,
Jlaboparopust mo amaromus, JlabGoparopust mo OGortanuka, Jlabopartopuss mo 3oosorus, CY3
,»J1abopaTopus MO0 BUPYCONOTHS .

CraxoBeTe Ha CTYAECHTUTE C€ MPOBEXJAT B CIELUAIU3UPAHU HAYYHU JIaDOpaTOpUHU B
BAH, BABX, Yuauepcutercka 6onnumna ,,Codpusmen’, YHuBepcuteTcka OonHuIa ,JIozeHer,
MBAIJI ,,CamokoB”, Menuuuncku komruiekc ,,JI-p lepe®, Knunuka ,,Mamunos*, YMBAJI
»Llapuia Noauna — UCYJI“ u Tp.

[[{atHuTe mnDpenoaaBaTeay ydyacTBaT B HAMOHAIHM W MEXAYHAapOAHU HAy4YHH
opranm3anuu kato Federation of European Microbiological Societies (FEMS), Society for
Invertebrate Pathology, International Society of Horticultural Sciences, bwbiarapcko
MukpoOuonoruyHo apyxkectBo kbM CVYb. IlpenonmaBarenute ydacTBaT M B PENAKTOPCKHUTE
KOJICKTHBU Ha HIKOJIKO MeXayHapoaHu crimcanus — Acta Microbiologica Bulgarica, Journal of
Balkan Ecology, Silva Balkanika, Turkish Journal of Parasitilogy.

OtunTaliku BHCOKHMTE YCIEXW Ha HalpaBieHuero 3a Te3n 10 roauHu, mo BpeMe Ha
HEroBOoTO OTOeNsA3BaHe, 0sXa MOW3HECEHM IO3ApaBUTENHH cioBa. Ilo3npaBuTenHO CIOBO Ha
THP’KECTBOTO H3Hecenol. J-p ['amuna CadaHcka, OCHOBOIOJOKHUK Ha NPOQEeCHOHATHOTO
Hanpasienue B HBY u nonacrosiiiem pbKkoBOAMTEN Ha AenapTaMeHT ,,[Ipuponuu Hayku™”. IIpod.
Xpucro TomopoB B kadecTBOTO My Ha wieH Ha HacrostencrBoro Ha HBY wm awearoroaumen
npernojiaBates B OakajaBbpckaTa MporpaMa ChIIO H3HECe Mo3JApaBHTeNeH aapec. Jlom. a-p
Huxomaii IletpoB, nonacroamem aupekrop Ha [IporpaMHus cbBeT 1O buosormdeckun HaykH,
OpefcTaBu KpaTku (akTH 3a pa3BUTHETO Ha HampasieHuero. Ilpod. Sna Tomanoga,
nearoroguineH npenoaasaten B HBY or CVY ,,Ce. Knument OXxpuacku® U KOOpIWHATOP Ha
IlenTspa no komnereHTHOCT ,,Clean&Circle”, chIlo OTIpaBH MO3JpPaB M U3Ka3a CBOETO TOJIIMO
3aJI0BOJICTBO OT IOJITOTOBKAaTa Ha CTYACHTUTE MO OMOJIOTHSA, KaTo OTOesI3a, Ue He Majlka 4yacT OT
TSX € BKJIFOYBAJIa B OTTOBOPHM 3a/1a4yM 110 IPOEKTA.

[ToznpaBu momnecoxa omie akaa. ['eawvOoB, mpencenaren Ha BMJ] xem CVYD, akan.
WBaHoB, mpencemaren Ha OuonornyHoto otaeneHue B BAH, unen Ha pexakonerusita Ha
cnucanuero Ha BAH, nmpod. Aranacos, qupekrop Ha ABU xeM CCA. Ot umero Ha ¢upmure
NapTHbOPHU TIPUBETCTBEHO CJIOBO oTnpaBu A-p Mas Kwuuea, ynpasButen Ha buocucremu u
[Iporen. OcBeH rocTuTe Ha CHOUTHUETO, IBaMa HAIlM CTyeHTH, Banentnna Banosa n Hukonera
XpHuCTOBa, U3HECOXA AOKIAAHU.
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Hor1. n-p INanuna Cauancka, Hor1. n-p Hukonaii [letpos, upektop Ha
OCHOBOIIOJIOXKHHK M JTBJITOTOIMIICH MPEIoaaBaTes [Iporpamen cbBeT 10 brosornvecku HayKu KbM
B buonornuecku Hayku B HBY, ppkoBoauten Ha nenapramedt ,, I [pupoaan Hayku ot 2020 r.

nenapramedr ,,[ [pupoaan Hayku ot 2020 T.

|

1]

IIpod. a-p Xpucro Toxopos, unen Ha Axan. Arren ['b1600B, 1.M.H.,
Hacrosarencrsoro Ha HBY JBJITOTOAMILIEH ITPETIOABATEN I10 BUPYCOJIOTUS B
HBY u unen Ha IIporpamuus cbBeT 1O
buonoruueckn Hayku KbM J€apTaMEHT
»»l [PHPOJTHY HayKn*

e ——

——3

‘abora gy

8 oBnacyra
Onoruara Ha

OHa Guoxumun

[Ipod. fIna Tonasnosa, 1.0.H., IBITOrOAHUILIEH Axaj. ViBan VBanoB, 11.6.H., [Ipeacenaten Ha
npenoaasaren B buonornuecku Hayku B HbY Buonornueckure Hayku B BAH
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N B

Wi

[Ipod. UBan Atanacos, a.0.H., Aupekrop Ha JI-p Mas Kuuea, Yrpasuren Ha pupma
Arpobuonncturyta kbM CCA U mpenogaBaTeln B ,,buocucremu” u ,,IIporen”
Bnonomqecxn HAyKH B HBY

Huxonera Xpucrosa, ctyneHT ot BII labpuena JJumutposa, ctyaent ot BII ,,buonorus
Buonorus — obma u npuioxaa” u MI1T — 001113 U IIPHIIOKHA
29 p p
»~Mukpoouonorus” 8 HBY

CHUMKa Ha YYaCTHHIIUTE B CHOUTHETO 110 110Bo/ 10-romuinmHuHaTa Ha mpodecuoHarHO
HarpaBieHue buonornuecku Hayku B HBY
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