“\—\OBAHMH &y

HAYYHO-TTPUNOXHO CINUCAHUE
= TOOVHAVII = BPOW 3, 2019

INNOVATION AND
ENTREPRENEURSHIP

SCIENTIFIC-APPLIED JOURNAL
= VOLUME VIl = NUMBER 3, 2019

)

WHCTUTYT 3A WHOBALIA
N NPEANPUEMAYECTBO

CO®UA - SOFIA
2019



Innovation and entrepreneurship, ISSN 1314-9253 Volume VII, number 3, 2019
l n MHCTUTYT 3A MUHOBALUWU U NPEONPUEMAYECTBO
INSTITUTE FOR INNOVATION AND ENTREPRENEURSHIP WWW.iip.bg

MHOBALUU U MPEOANPUEMAYECTBO

HAYYHO-MNPUITOXXKHO CINMCAHUE
s FTOOVHA VII = BPOW 3, 2019

INNOVATION AND ENTREPRENEURSHIP

APPLIED SCIENTIFIC JOURNAL
= VOLUME VII = NUMBER 3, 2019

CbAbPXAHWUE / CONTENTS
TEXHONOIMMA HA XPAHUTE / FOOD TECHNOLOGY

OueHsiBaHe Ha HATPATHOTO CbAbpXXaHNE B XpaHUTESTHU NMPOAOYKTN OT

Tbprosckute Bepurn B bI', CHexxaHa [JuHeega 129
Evaluation of nitrate content in food products from commercial chains in BG,

Snejana Dineva

BrnnsHune Ha noGaBku OT OTNagbYHU XPaHUTENHM NPOAYKTU BbPXY CEKTpariHm
XapakTepuUCTMKN Ha xnebHu nagenus

'sope Hakoe, Be3upka SIHkynocka, Mapusi N'eopa2ueea-Hukosoea 138

Influence of food by-products addition on the spectral characteristics of bakery
products, Gjore Nakov, Vezirka Jankuloska, Mariya Georgieva-Nikolova

TEXHWUYECKW HAYKU / TECHNICAL SCIENCES

PaspaGoTBaHe Ha NporpaMmmMpyemM nornyeckun KoHTpornep 6asvpaH Ha

enektpoHHa nnatopma ARDUINO, Mupocnae MnadeHoe 150

Development of a programmable logic controller based on the ARDUINO
electronic platform, Miroslav Mladenov

[OU3AWH / DESIGN

Ynorata Ha rpadouyknoT AM3ajH BO Kopenauumja co MHOYCTPUCKU An3ajH —
npons3Bsoa

Haeud Jecnomcku, ToHu Bacu4, KamepuHa Jecnom, Backa CaHOega 164
Role of graphic design in correlation with industrial design - product

David Despotoski, Toni Vasic, Katerina Despot, Vaska Sandeva

MKOHOMWYECKA 1 COLMAITHA TEOrPA®UA | ECONOMIC AND SOCIAL GEOGRAPHY

MHoBaununte n HemaTepunanHnTe aktTuBM B KOHTEKCTa Ha permoHanHarta

reorpacus n passutue, Mupocnae 3namee 174
Innovations and intangible assets in the context of regional geography and

development, Miroslav Zlatev

CO®UA — SOFIA, 2019

127



Innovation and entrepreneurship, ISSN 1314-9253

Volume VII, number 3, 2019

MHOBALIUN U

NMPEANPUEMAYECTBO
HAYYHO-MPUNOXHO CMNCAHVE

N3paTen:

) NHCTUTYT 3a MHOBaLMK 1
npeanpvemMa4yecTso

Apnpec Ha U3paTencrBoToO:
Codomsa
XK ,KpacHo ceno”,6n. 192
Ten. +359883343806
www.iip.bg e-mail: iip@iip.bg

CnucaHneTo u3nusa 4 NbTU roguLlHo

naBeH pepakTop:
aou. a-p Meaxka LlnBayeBa

PenakumoHHa Konerus:
npod. DSc Hatanua TkayeHko, YkpanHa
npod. DSc Mpeapar Jawwny, Cbpbus
npod. DSc Pymana LieHkoBa, AnoHua
npod. a-p Backa CaHgeBa, MakegoHus
npod. Geeta Mahale, India
npod. a-p Nopaana Konosu4, Cbpbus
npod. a-p Encaven A. EnHawap, Eruner
npod. a-p KatepuHa Hecnot, MakegoHus
npod. o-p HuHa Kotesa
aou. o-p 3apaeka [xaHoapmoBsa
aou. o-p 3natnH 3nates
aou. a-p Mean Jlazapos
pou. a-p Majlinda Fetaji, MakegoHus
aou. a-p Hukonawn lNeHeB

ISSN  1314-9253

INNOVATION AND

ENTREPRENEURSHIP
APPLIED SCIENTIFIC JOURNAL

Publisher:

Llr‘ Institute for innovation and
entrepreneurship

Publishing House Address:
Sofia
Krasno selo, bl. 192
tel. +359883343806

www.iip.bg e-mail: iip@iip.bg
Printout: four issues per year

Editor in Chief:
Assoc.prof. lvanka Shivacheva, Ph.D.

Editorial Board:
Prof. D.Sc. Nataliia Tkachenko, Ukraine
Prof. D.Sc. Predrag DaSic - Serbia
Prof. Roumiana Tsenkova, DSc - Japan
Prof. EISayed A. EINashar, PhD — Egypt
npod. Geeta Mahale, India
Prof. Gordana Colovic, PhD - Serbia

Prof. Katerina Trajce Despot, PhD - Macedonia

Prof. Nina Koteva, Ph.D.

Prof. Vaska Metodi Sandeva, PhD - Macedonia

Assoc.prof. lvan Lazarov, Ph.D.

Assoc. prof. Majlinda Fetaji, PhD -Macedonia

Assoc.prof. Nikolay Penev, Ph.D.
Assoc.prof. Zdravka Dzhandarmova, Ph.D.
Assoc.prof. Zlatin Zlatev, Ph.D.

MHpekcupaHe B MexxayHapoaHu 6a3n faHHU:

The articles appearing in this journal are included, reviewed and listed in:

Scientific Indexing Services (SIS)
http://www.sindexs.org/JournallList.aspx?I|D=2758

Open Academic
Journals Index

ERIHINIE

EUROPEAN REFERENCH
ik LN

HUMANITIES AND §

Open Academic Journals Index (OAJI)
http://oaji.net/journal-detail.htmI?number=3363

The European Reference Index for the Humanities (ERIH) to NSD
https://dbh.nsd.uib.no/publiseringskanaler/erihplus/periodical/info?id=490943

128



Innovation and entrepreneurship, ISSN 1314-9253

Volume VII, number 3, 2019

TEXHOJIOI s HA XPAHUTE / FOOD TECHNOLOGY

OUEHABAHE HA HUTPATHOTO
CbAbPXAHUE B XPAHUTEJTHU
NMPOOYKTU OT TbPIOBCKUTE
BEPUIN B bl

CHexaHa [JuHesa

Pestome: OueHkaTa Ha KayecTBOTO Ha
XpaHuTe e KI4YOB BBMPOC U 3arpuXeHOCT 3a
BCUYKM npaBuTencTaa. MpaBuna n
HabnogeHne Ha XpaHuTe B XpaHuTenHaTa
BEpura ca npueTn BbB BCUYKM CTpaHU. Hama
CbMHEHME, Ye XpaHaTa e TACHO CBbp3aHa C
YyoBewkKoTo 3gpaBe. EAuH  oT  Ham-yecTo
cpellaHuTe 3amMbpcuUTENM Cca HUTpPATU W
HATPUTKU, KOUTO MMaT MONOXUTENHO HE camo
oTpuuatenHo BnuaHve. B cratmsata ca
npeacTaBeHn pesynrtatu oT oLeHka
cbabpxanneTo Ha NO* B pasnuuHn npoaykTu
Ha nasapa Ha XpaHWTENHW Bepurn B
Bwnrapusa. OTKpUTO € No-ronsiMo KoNM4YecTBO
NO* no 900 mg / kg B NpecHu kapTodu, CbeC
cpedHa ctonHocT 645 mg / kg. 3aBuieHun
HMBa Ha HUTPATM Ca OTYETEHM 3a AroauTe A0
300 mg/kg, cbc cpepHa ctonHocT 148 mg / kg.
3a gpyrvTe 3eneHuyuy cTonHocTuTe Ha NO*
ca B pamMKuTe Ha gonyctMMmuTe rpaHuuun. 3a
Kancum, Kuen, NnUMoHu, numeTtn <30 mg / kg.

Kno4oeu Oymu:. HUTpaATU U HUTPUTY;
XpaHUTENHN NPOAYKTU, MPECHM KapTodu

YBopa

3eneHyyunte ce cyuMtat 3a OCHOBEH
M3TOYHMK Ha XpaHUTENHW HUTpaTM B
yoBewkarta gueta (Knight et al, 1987), B
CpaBHeEHMEe C KONM4ecTBOTO MpueTo OoT
npepaboteHo meco (Hord et al., 2009), n
okorno 85% OT HUTpaTUTE KOHCYMUpPaAHU
AHeBHo ca oT Tax (Dich et al., 1996; Susin,
2006).

)

EVALUATION OF NITRATE
CONTENT IN FOOD
PRODUCTS FROM

COMMERCIAL CHAINS IN BG

Snejana Dineva

Abstract. The evaluation of food quality
is the crucial question and concern for all
governments. Rules and monitoring the
food in the food chain is adopted in all
countries. There are no doubt that the
food closely connected to the human
health. One of the most common
contaminants are nitrates and nitrites,
which have and positive not only negative
influence. In this paper are represented
the results of the evaluation of the content
of NO* in different products in food chain
market in BG. A higher amount of NO®~up
to 900 mg/kg was found in fresh potatoes,
with an average of 645 mg/kg. The
highest nitrate levels recorded for
strawberries were up to 300 mg/kg, with
an average of 148 mg/kg. For bananas,
an average of 95 mg/kg and for short-
grain cucumbers 38 mg/kg. For other
vegetables, the NO* values were within
the allowable range. For apricots, kiwi,
lemons, limeti <30 mg/kg.

Key words: nitrates and nitrites; food
products, fresh potatoes

Introduction

Vegetables are considered as a main
source of dietary nitrate in the human
diet (Knight et al, 1987), compared to
the amount received from processed
meat (Hord et al., 2009), and about
85% of nitrates consumed daily are
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B noeeyeto cTtpaHn NOj3 WoOHM B
nuTenHaTta Boga He HaasuwasaT 10 mg/l
n camo ako Haaxebpnat 50 mg/l morat ga
6bOoaT OCHOBEH W3TOYHWK Ha nNpuem Ha
Hutpatn (WHO, 2011). AmepukaHckaTa
areHuus 3a onasBaHe Ha oKofiHaTa cpega
(EPA) onpegnena makcMmanHO HMBO Ha
3ambpcuTenn 3a Hutpatum oT 44 mg / L
(paBHO Ha 10 mg HuTtpaT-a3ot / L unm 10
ppm).

BucokoTo cbabpxaHue Ha HuTpaTu B
AueTaTta ce CBbp3Ba C paK Ha cToMaxa B
ObeanHeHoTO KpancTBo, Konymbwus,
Yunn, Anonusa, JaHusa, YHrapma n Utanma
(Forman & Shuker, 1997). Eto 3awo
noBe4yeTo  CTpaHM ca  perynupanmu
CbAbPXaHMETO Ha HUTPATU B XpaHuUTe, 3a
aa 3awnTar YOBELLKOTO 3gpase
(Santamaria, 2006).

MaTtepuanu n metoamn

3a npoBefeHOTO npoyyBaHe Osixa
nonbpaxu nnogose N 3eneHyyum
NMOCOYEHMN KaTO XPaHUTENHU NPOAYKTU CbC
cpegHo cbabpXaHue Ha HuTpatn (Kmecl
etal., 2017; WHO, 2011).

Mpogyktute ca 3aKyneHu oT
TbproBckata Mpexa Ha XpaHUTenHuTe
Bepurn, npes mecey HU. 3amepBaHeTo
Ha HuTpaTn e ocbuiecBeHO ¢ Greentest
ypea, Mogen ECO 5, 3a wu3mepBaHe
HMBOTO Ha HMTPATU B NMPECHM NNOAoBE U
3efeHYyUu, KakTo U Ha BpeaHu BellecTsa,
cbabpXawm ce B Meco 1 puba. Ypeabt e
cepTudunumpaH 1 kKanmbpmpaH Bb3 OCHOBA
Ha nosede oT 1000 wscnegBaHMsa Ha

Bogewmn  nabopatopum, n3nonssalimn
CMEKTPOMETPUYHO obopyaBaHe.
Mputexasa ceptudukatn: SGS, CCIC-
SET, EMC, LVD, SQC. MwuH/makc.
KONM4eCcTBO Ha n3mepeHaTta

KOHUEeHTpaums Ha HuTpaTtuh: 0-9999 mg/kg,

¢ ponyctuma rpewwka: <10% .
M3amepBaHusTa ca MOBTOPEHU [feceT

NbTM Ha npoba, obpaboTteHn c Excel un

from them (Dich et al., 1996; SuSin,
20006).

In most countries, NOs ions in
drinking-water do not exceed 10 mgll,
and only if exceed 50 mg/l can be a
major source of total nitrate intake
(WHO, 2011). The US Environmental
Protection Agency (EPA) set a
Maximum Contaminant Level for
nitrate of 44 mg/L (equal to 10 mg
nitrate-nitrogen/L or 10 ppm).

The high contents of nitrate in food
were associated with stomach cancer
in the United Kingdom, Colombia,
Chile, Japan, Denmark, Hungary and
Italy (Forman&Shuker, 1997).
Therefore, most countries have
regulated the nitrate content in food to
protect human health (Santamaria,
20006).

Materials and methods

Fruit and vegetables listed as foods
with average nitrate content were
selected for the study (Kmecl et al.,
2017; WHO, 2011).

The products were purchased from
the food chain in June. The
measurement of nitrate is carried out
with a Greentest appliance, Model
ECO 5, for measuring the level of
nitrates in fresh fruits and vegetables,
as well as harmful substances
contained in meat and fish. The
appliance is certified and calibrated
based on more than 1,000 studies of
leading labs wusing spectrometric
equipment. It has certificates: SGS,
CCIC-SET, EMC, LVD, SQC. Min/max
amount of measured nitrate
concentration: 0-9999 mg / kg, with
permissible error: <10%.

The measurements are repeated ten
times per sample processed with
Excel and descriptive analysis. The
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neckpuntmBeH aHanui. [NpeacrtaBeHu ca
ocpedHeHUTe CTOMHOCTU C MPOMEHNBN,
MUHVMYM U MakCUMyM B eiHa u3Bajka.

Pe3ynTtatun n guckycus
Pesyntatute ca npeacraBeHu B
Tabnuua 1, B mg/kg NnpoaykT.

averaged values with variables,
minimum and maximum in a single
sample are represented.

Results and Discussion
The results are presented in Table 1,
in mg/kg of product.

Ta6bnuua Ne1 Table Ne 1
U3mepBaHMA Ha HUTPATHO CbAbpPXKaHUE Measurements of nitrate contents
[mg/kg] [ma/kg]
JonycTtumo HuBO Cpeano usmepeno
XpaHuTeneH npoaykT KONIM4eCTBO
iy Acceptable level
Nutritional product Average measured amount
[mglkg] K
[mg/kg]
[MpecHu kapTOodU 250 645
Fresh potatoes
Mopkosu / Carrots 400 <30
[omaTtn yepm 300 61
Tomatoes cherry
Aroawn | Strawberries 100 148
baHaH / Banana 200 95
KpactaBuua 400 38
Cucumber
Kpomua nyk / Onion 80 32.5
Ll,l./IprCOBjVI nnogose 30 <30
Citrus fruits
Kawncwua / Apricot 30 <30
Kusu / Kiwi 60 <30
3aBULIEHM HMBA HA HUTpPATM ca Increased nitrate  levels  were

perncTpupaHn npu NnpecHn kaptodu, cbC
cpegHa ctomHocT 645 mg/kg m
KoedomumeHT Ha BapupaHe 24,9%. C
MakcumanHa CTOMHOCT 3a npoba 900
mg/kg n muHumanHa 390 mg/kg. [Mpwu
npenopbYUTENHN  JONYCTUMU  HMBa
makcnumym 250 mg/kg.

lNpn gqarogute CbWO € OTYETEHO
NOBULLEHO CbAbPXKaHME Ha HUTpaTK, 148
mg/kg cpeaHa CTOMHOCT, C MUHUMYM 40
mg/kg, makcumym 300 mg/kg, ¢
KoedoMumeHT Ha BapupaHe 69% u npwu
npenopbYUTENHU MakcumanHu Huea 100
mg/kg.

recorded in fresh potatoes, with an
average of 645 mg/kg and a 24.9%
variance. With a maximum sample
value of 900 mg/kg and a minimum of
390 mg /kg. For recommended
maximum levels, a maximum of 250
mg/kg.

The strawberries also have an
increased nitrate content of 148 mg/kg,
with  a minimum of 40 mg/kg, a
maximum of 300 mg/kg with a
coefficient of variation of 69% at
recommended maximum level of 100
mg/kg.
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3a ©OaHaHm cpegHa cTomHocT 95
mg/kg, ¢ wmakcumym 200 mg/kg wn
muHumym 30 mg/kg, npu  gonyctumum
HuBa 200 mg/kg.

Mpw KbCOMMOAHU KpacTtaBuum
MaKCMManHOTO KOSIMYECTBO HUTPATU Mpu
obpasuute pgoctura crtomHocTn 60
mg/kg, npu gonyctumo 400 mg/kg, cbC
cpegHa ctonHocT 38 mg/kg.

Mpw ocTaHanute 3eneHyyum,
otyeteHnte 3a NO> croiiHoCcTM Bsixa B
ponyctumus  amanasoH. [lpu  kancun,
KnBW, NUMOoHK, numeTtn <30 mg/kg.

Hai-HuckoTo cbabpxkaHue Ha NO* e
yctaHoBeHo B gomatu (<10 mg/kg) npu
npoy4saHe B CnoBeHus. N3cneaBaHeTo
pernctpupa cpegHo CbAbpXaHue Ha
NO*> B 3eneHuyLM, KakTO crefBa:
3eneHa canarta (962 mg/kg) > 3ene (795
mg/kg) > dacyn (298 mg/kg) > mopkos
(264 mg/kg) > kapdwuon (231 mg/kg) >
kapTod (169 mg/kg) > kpactasuua (93
mg/kg) > n nunep (69 mg/kg) (Kmecl et
al., 2017).

3eneHyyun KaTto LBEKNo, Mapyns,
pennykn 1 cnaHak, CbAbpXaT HUTpaTu
Hag 2500 mg/kg (WHO, 2011), kKonto He
ca usnegBaHw.

HuTpaTti n HUTPUTKU B XpaHaTa

N2 n O, atomu obpasyBaTt aBa Buga
CbedMHEHUS, HapeYeHNn HUTpaTu (NO3')
n Hntputn (NO?), ¢ pasnuka OT eawH

For bananas, an average of 95
mg/kg, with a maximum of 200 mg/kg
and a minimum of 30 mg/kg, at an
acceptable level of 200 mg/kg.

In the case of short-grain cucumbers,
the maximum level of nitrates in the
samples reaches values of 60 mg/kg,
with an acceptable level of 400 mg/kg,
and with an average of 38 mg/kg.

For other vegetables, the NO?* values
were within the allowable range. For
apricots, kiwi, lemons, lithiums <30
mg/kg.

The lowest content of NO>™ has been
found in tomato (<10 mg/kg) in case
study in Slovenia. The study reveal the
average of NO*™ amount in vegetables
growing in the country as follow: lettuce
(962 mg/kg) > cabbage (795 mg/kg) >
string beans (298 mg/kg) > carrot (264
mg/kg) > cauliflower (231 mg/kg) >
potato (169 mg/kg) > cucumber (93
mg/kg) > and pepper (69 mg/kg)
(Kmecl et al., 2017).

Vegetables such as beetroot, lettuce,
radish and spinach often contain nitrate
above 2500 mg/kg (WHO, 2011),
which are not study.

Nitrates and Nitrites in food
N2 and O, atoms form two types of
compounds named nitrates (NO3") and
nitrites (NOy"), with the difference of

kmcnopogeH artom (c¢wur.1; Gunnars, one oxygen atom (fig.1; Gunnars,
2017). 2017).
NITRATE NITRITE
0 N
: 21N
<NL, 0”90
O O

®dur. 1. CTpykTypa Ha PyHKLMOHANHNTE
rpynu HuTpaTtm n HuTputn (Gunnars, 2017)

Fig. 1. Structure of nitrate and nitrite
functional groups (Gunnars, 2017)
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HutpaTn n HUTPUTK KaTO Kanuesun unu
HaTpMeBM COMM Ce U3Non3eBat KaTo
XpaHutenHu gobaBku B MECHM MNPOOYKTH
3a 3anasBaHe Ha YepBEeHUs UBAT W
yaobimkaBaHe cpoka Ha rogHocT (Karl-Otto
Honikel, 2008; WHO, 2011; EWG, 2015;
Smith-Welch, 2019). Mo Tasn npuynHa, B
NnoBeYeTO CTPaHU TAXHOTO M3NON3BaHe
OOMKHOBEHO € OrpaHM4YeHo OT 3aKOHW, a
BXOOALLMTE, WUNU OCTaTb4HU KONMYEecTBa
ce KOHTponwupaTt. HuTpaTute necHo ce
npeBpbLlUAT B HUTPUTU, KOMTO MoraTt ga
obpasyBaT wnM as3o0TeH OKcuag Wnn
HuTpo3amunun (Karl-Otto Honikel, 2008;
WHO, 2011).

3ApaBeH pPUCK OT YycBOsiBaHe Ha

HUTPATU UNTU HUTPUTU

CbObpXaHMETO Ha HUTPATU N HUTPUTKU
B YOBELWIKOTO TANMO € OT CblUECTBEHO
3HayeHne 3a 3gpaBeTo.  HeratueHuM
edekTM OT XpaHOCMWUNAHE Ha BUCOKMK
HUTpPaTHM HMBa MoraTt Aa 6bvaaT passuTue
Ha MeTaxemornobuHemMus, HapyLIeHNS Ha
lwmToBNAHAaTa Xnesa, KapuMHOMeHHOCT U
popu mandopmaumm (Hord 2009; WHO,
2011). EH3umuTe, peayunpalim
NPUCHLCTBNETO Ha METXeMOrnobuH
obpaTHO KbM xemornobuH, ca gga - eavH
NADH-3asucum n gpyr NADPH-3aBucum.
Jlnvua ¢ pedpuunt Ha NADH-3aBucuma
pegykrasa necHo pasBuBaT
cumnToMaTU4Ha MeTaemornobnHemms
cnef wvanaraHe Ha HUTPATU U HUTPUTU
(Kross & Ayebo, 1995).

Hutpatute OT XpaHocMunaTenHus
Tpakt ce abcopbupaT B KPBbBHWUSA MOTOK.
AbcopbumsaTta 3anodyBa OT cToMaxa M 00
ropHaTa 4acT Ha TbHKMTE u4epBa ce
ycBosiBaT HanbnHo (WHO, 2011). B
yCTHaTa KyxXuHa HUTpaTuTe mMorat ga ce
npeBbpHAT B HUTPUTU U Aa WHXMbupaT
pacTtexa Ha naTtoreHHM MUKPOOPraHU3MM.
B crtomaxa HuTputMTE Morat aa
obpasyBaT KaHLEPOreHHM HUTPO3aMUHK

Nitrates and nitrites as potassium or
sodium salts are utilize as food
additives in meat products to preserve
the red color and to prolong their shelf
life (Karl-Otto Honikel, 2008; WHO,
2011; EWG's, 2015; Smith-Welch,
2019). Therefore, in the most
countries their use is usually limited by
laws, and either the ingoing or the
residual amounts are controlled.
Nitrates easy turn into nitrites, which
can form either nitric oxide or
nitrosamines (Karl-Otto Honikel, 2008;
WHO, 2011).

The healthy risk of digesting

nitrates or nitrites

The amount of nitrates and nitrites
presence in the human body is
essential for the health. The negative
effects from digestion of high nitrates
contend can be developing of
metheamoglobinemia, disorders of
thyroid glands, carcinogenicity and
even malformations (Hord 2009;
WHO, 2011). The enzymes reducing
the present of methaemoblobin back
to haemoglobin are two - one NADH-
dependent, and other NADPH-
dependent. Persons with a deficiency
of NADH-dependent reductase easy
developed symptomatic
metheamoglobinemia after exposure
to nitrates and nitrites (Kross & Ayebo,
1995).

The nitrates from the digestive tract
are absorbed into the blood stream.
The absorption start from the stomach
and up to upper small intestine they
are fully assimilated (WHO, 2011). In
the oral cavity nitrates can turn to
nitrites that exert inhibition on the
growth of pathogenic microorganisms.
In the stomach nitrites can form
carcinogenic nitrosamines under the
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nog Bb3LEWCTBMETO Ha Kucenata cpepfa
(Karl-Otto Honikel, 2008).

Kakto HuTpaTuTe, Taka U HUTpUTUTE
mMoraT pAa o6pasyBaT HUTPO3aMuMHU B
OopraHu3ama, KOeTO yBenuyaesa pucka OT
pasButMe Ha pak (EWG's, 2015).
HuTpatute He ca KaHUeporeHHu npu
nabopaTopHU XMBOTHU. TOKCUYHOCTTa Ce
ObIDKM TNaBHO Ha peayuMpaHeTo um Ao
HuTputM (WHO, 2011). Ha dwmr. 2 e
nokasaHa knacudpukaumara Ha WHO Ha
yepBeHO M npepaboTeHO Meco cnopea
TAXHaTa KaHLUEePOreHHOCT.

influences of the acidic environment
(Karl-Otto Honikel, 2008).

Both nitrates and nitrites can form
nitrosamines in the body, which can
increase the risk of developing cancer
(EWG's, 2015). Nitrate is not
carcinogenic in laboratory animals.
The toxicity is mainly attributable to
their reduction to nitrites. (WHO,
2011). On the fig. 2, is shown WHO
classification of red and processed
meats according to their
cancerogenity.

WHO classification of red and processed meats

IARC" Carcinogenic Classification Groups

Likelihood
causes cancer
High to Low

Causes cancer: Processed meats including

Sausages
and hotdogs

Bacon
Salami

0

Probably causes cancer: Red meats including

Source: Cancer Research UK, WHO

dur. 2. KaHUepOoreHHOCT Ha pa3fiMyHU
MecHu npoayktu (BBC, 2018)

HuTpatute B 4OBELWIKOTO THAMNO CbLO
nmaT GnaronpuaTeH edekT, Te moraT ada
6boaT npeBbpHATU B HUTPUTM OT HUTPAT-
pegyumpalm 6aktepum, KOUTO nposiBsiBaT
aHTMMuKpobHa aktmBHocT (Umar & Igbal,
2007).

Hutputute B TANOTO MoraT pfa ce
npeebpHat u B asoteH okcug (NO),
curHanHa Mornekyna, KosTo paswmpssa
KPbBOHOCHMTE CbJOBE M HamansiBa
KpbBHOTO HansaraHe (Gunnars, 2017).

Kak moxe pa ce Hamanu npuema Ha

HUTPATU OT XPaHUTENTHU NPOAYKTH

HuTpaTbT B kopaTa € OKOMo TpU MbTu
no-ronsM OT TO3M B MECOTO Ha

*International Agency for Research on Cancer

Beef
Lamb

B]BIC]

Fig. 2. Carcinogenicity of different meat
products (BBC, 2018)

Nitrates in the human body has
also beneficial effect, they can be
converted into nitrites by a nitrate-

reducing bacteria, which exert
antimicrobial activity (Umar& Igbal,
2007).

Nitrites can be turned and into
Nitric Oxide (NO) in the body, a
signalling molecule that makes blood
vessels dilate and reduces blood
pressure (Gunnars, 2017).

How can reduce the intake of
nitrate s from food products

Nitrate in the peel is about three
times more than in the cucumber
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KpacTaBuuaTta, He3aBUCMMO OT HayMHa Ha
oTrnexgaHe, B OpaHXepuatra wnu Ha
otkputo  (Stachniuk et al, 2018).
CnepoBaTernHo ypes OeneHe Ha
KpacTaBuUW, KOPHULLOHW U TUKBUYKM Ce
HamansgeBa CbObpXaHMETO Ha HUTpaTh
(Angelova, 2017).

3a pa ce msberHe npeBpbLUAHETO Ha
HATPATU B HUTPUTU KOHCYMWUpPAWTE T MO-
pobpe npecHu, U He M nognaramte Ha
TepMnyHa obpaboTka. pu cbxpaHaBaHe

Ha XpaHW, B YCNoBMA Ha nNoOBULLIEHa
TeMmnepartypa W HUCKO WKW  HUKaAKBO
KOJIn4eCTBO KUCIiopoad, HUTpatute ce

npeBpbLUAT B HUTPUTK Creq HAKONKO Yaca
(Angelova, 2017).

Mpwn BapeHe KONMYeCTBOTO Ha
HUTpaTUTE B KapTomuTte M MOPKOBUTE
Moxe pga ce Hamanu ot 40% po 80%
(AHrenosa, 2017). BepgHbX croteseHo,
ACTMETO Ce KOHCYyMMpa Ha BEOHBX UInu ce
M3XBbPMHA, HO HUKOra He ce npeTonns
noBTopHO (AHrenosa, 2017).

3aknveHne

Bbnpekn ycuneHmsa KOHTPOI, NPOOyKTU
C MOBULLUEHO CbAbpXaHWE Ha HUTPATW,
KOeTO crnopeq nNpoyyYBaHETO Ha OaHHU, He
ce cuumta 3a 6esonacHo, Bce olle ca
HanW4YHW B XpaHUTenHaTta Bepura.
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flesh, regardless of the way it is
cultivated, in the greenhouse or in the
open field (Stachniuk et al, 2018).
Therefore, nitrates can be reduced by
peeling  cucumbers, gherkins and
zucchini (Angelova, 2017).

To avoid the conversion of nitrates
into nitrites, consume them better
fresh and do not subject them to heat
treatment. When the food is stored
under high temperature conditions
and low or no oxygen, the nitrates
are converted into nitrite after a few
hours. In order to avoid turning
nitrates into nitrites, consume them
better fresh and do not heat them
(Angelova, 2017).

When boiling, the amount of nitrate
in potatoes and carrots can be
reduced from 40% to 80% (Angelova,
2017). Once cooked, the dish is
consumed at once or discarded, but
never reheated (Angelova, 2017).

Conclusion
Despite of amplified control,
products with increased nitrate

content, which is not considered safe
according to data survey, are still
available in the food chain.
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U

INFLUENCE OF FOOD BY-PRODUCTS ADDITION ON THE
SPECTRAL CHARACTERISTICS OF BAKERY PRODUCTS

Gjore Nakov, Vezirka Jankuloska, Mariya Georgieva-Nikolova

Abstract: The work in this paper is aimed to determine the impact of the added by-
products on spectral characteristics of bakery products. Cookies with added apple skin
powder and cakes with grape pomace powder are analyzed. Three methods for data
reduction of spectral characteristics are used: latent variables, linear and non-linear variant of
principal components. The selection of data reduction method is based on Naive Bayesian
classifier. Data from the selected non-linear variant of principal components are used for
classification with discriminant analysis and support vector machines methods. The results of
the separation of object areas of bakery products strongly depend on the method of features
extraction and reducing the input data, as well as on the method of classification. Better
results are obtained with non-linear variant of support vector machines method, in
comparison with its linear variant and discriminant analysis.

Keywords: cookies, sponge cakes, by-products, spectral characteristics, data
reduction, classification

1. Introduction

The food industry produces large quantities of waste each year, and their
efficient management and use is one of the basic goals of the European Union
[6,8,15]. This type of waste is a source of: fibers, proteins, carbohydrates, aromatic
compounds, etc. [14].

Apple skin powder (ASP) is a secondary product that is obtained after the
production of canned apples, dried apples, the production of apple puree and apple
pie [19].

Grape pomace powder (GPP) is the solid residue generated by the wine
industry and accounts for about 20-30% of the total weight of the grapes. GPP is
most frequently used as animal feed or as compost. The chemical composition of
GPP depends on the type of grapes, the location of the wine plantations, the
agricultural mechanical conditions during the growing of the grapes as well as the
conditions during the wine production [16].

Known methods and technical tools for evaluating changes in the quality of bread
products [4,5,20] show that systems for obtaining, processing and analyzing spectral
characteristics find application in the field of study. They achieve good accuracy in
the classification of external or internal characteristics, and the cost of technical
implementation of the systems working with them is significantly lower compared to
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hyperspectral images. Methods related to spectral analysis are preferable to methods
based on digital images and colorimeter measurements, as they can provide
information on both the surface texture and the internal structure of products
depending on their composition [2,11].

In the spectral analysis method, one of the main advantages is that it is easy to
use and suitable for detecting internal defects in food. A disadvantage of the direct
use of spectral characteristics is their limited sensitivity to small changes in object
properties. In the case of minor changes in the composition of the product, methods
to reduce the volume of spectral characteristics data are appropriate. They provide a
new character space and speed up the computational process [17].

The aim of this paper is to determine the impact of the added by-products (ASP
and GPP) on spectral characteristics of baked goods

2. Material and methods

The used raw materials for the production of cookies and sponge cakes are
purchased from the local shops in Razgrad, Bulgaria. The cookies were produced
according to the AACC 10-50D method [1] with some modifications, and the sponge
cake was produced according to the method presented by Velioglu et al., 2017 [18]
with some modifications.. If was produced six types of cookies (control - 100% wheat
white flour and (4%, 8%, 16%, 24% and 32%) of apple skin powder (ASP)) and five
types of sponge cakes (control - 100% wheat white flour and sponge cakes with 4%,
6%, 8% and 10% grape pomace powder (GPP)).

The nomenclature used is:

P1-100%Wheat; P2-4%ASP; P3-8%ASP; P4-16%ASP; P5-24%ASP; PG6-
32%ASP.

C1-100%wheat; C2-4%GPP; C3-6%GPP; C4-8%GPP; C5-10%GPP.

Figure 1 presents the cookies with apple skin powder.

P5 P6

Figure 1. Cookies with apple skin powder — general view

Figure 2 presents the sponge cakes in general view.

C1 C2 C3 C4 C5

Figure 2. Sponge cakes with grape pomace powder — general view
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The obtaining of spectral characteristics was done by converting LMS model
values into reflectance spectra in the VIS range, in the range 390-730nm, by
mathematical dependencies where conversion is possible in both directions of
equality [9]. The conversion functions applied are 10° observer (Stiles and Burch 10°,
RGB (1959)) and illumination D65 (average daylight with UV component (6500K)).

Latent variables (LV) obtained by partial least squares regression (PLSR) [12].
PLS (Partial least-squares) regression is a technique used for data that contains
correlated predictive variables. This technique constructs new predictive variables
known as components as a linear combination of the original predictive values. PLS
constructs these components by assuming the observed values, resulting in a more
accurate model with better forecasting.

In the principal components analysis (PCA) [13,17], the extraction of
characteristic properties is a transformation of the original data with all of its variables
into a sample of reduced ones. All measurements or variables that are designed in a
small size area are used. The principal component analysis (PCA) creates an
orthogonal coordinate system where the axes are arranged according to the
dispersion in the original data to which the corresponding major component and the
dispersions and the principal values are related.

The Kernel variant of PCA (kPCA) [10] is an expansion of the PCA using kernel
techniques. Using a single kernel, the original kPCA transformation takes place in a
new space of high dimension (reproduction kernel Hilbert space) with non-linear
mapping of the input data. The kernel K in this work is defined by K(x,y)=-exp((x-
y)*2/(sigma)”2), where sigma is setting parameter.

Naive Bayes classifier (NBC) [3] is one of the classical algorithms in machine
learning, which is based on the Bayes theorem for determining the apisterior
probability of an event occurring. Assuming the "naive" assumption of conditional
independence between each pair of features. The purpose of the classification is to
determine the class to which the object x belongs. Therefore, it is necessary to find a
probabilistic class of object x, ie. it is necessary for all classes to choose the one that
gives the maximum probability P(y=c|x).

The discriminant function analysis (DA) [12] used is a multidimensional data
analysis that is applied when there is a need to "predict" the values of a clustering
variable. This is also called classification or image recognition. Linear discriminant
analysis constructs linear discriminative functions from predictors. The goal is to
obtain a rule for assigning a new observation to a class. Assigning or "allocating" to a
certain class of characteristics is also necessary for the present development. The
following separation functions are used in the discriminative analysis:

Linear (L) - Regularized linear discriminant analysis (LDA). All classes have the
same covariance matrix;

DiagLinear (DL) — Same as linear, but all classes have the same, diagonal
covariance matrix;

Quadratic (Q) - a quadratic discriminant function (second degree), distributes
multivariate normal density data by calculation of covariance and collects them in a
group;

DiagQuadratic (DQ) - similar to the quadratic separating function, but uses the
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calculation of a covariance matrix diagonal (diagonal non-linear separating function);

Mahalanobis (M) - divides the data into groups by distance from Mahalonobis
defining covariance in the data.

The other classifier used is the support vector machines (SVM) method [7],
which is a model with teacher training and related algorithms for data analysis used
for classification. In a learner, each element is associated with one of two categories,
and the trainer algorithm builds a model in which the data is transformed into a new
space. The created model represents the data in the new space so that there is
separation between them. The SVM analysis method used, has the following kernel
separation functions:

Linear kernel (L) - default for two-class learning;

Quadratic (Q) - a quadratic separating function (second degree), distributes
multivariate normal density data by calculation of covariance and collects them in a
group;

Polinomial (Poly) - polynomial separating function;

RBF - a separation function defined by radial basis elements.

The evaluation of the performance of the classifiers used is based on a general
classification error, which is described by the formula:

?:1(22:1 Yik = Yii)
?:1 Dk=1Yik

.100,% (1)

where yi is the number of class i samples classified by classifier in class k; vyii -
number of correctly recognized samples; k = 1... n - number incorrectly assigned to a
class i relative to the total number of samples; n - number of classes.

All calculations are made at a level of significance a=0,05.

3. Results and discussion

Spectral characteristics of cookies and cakes with the addition of food by-
products are obtained. The spectral characteristics data are reduced with latent
variables and principal components. The data separability for the tested products is
estimated, depending on their composition. For this purpose, the methods of
classification discriminant analysis and the method of support vector machines, with
a total of 9 linear and nonlinear separating functions, were used. An analysis of the
obtained results is made.

The obtained spectral characteristics of cookies and cakes with additives are
shown in average on figure 3. All spectral characteristics obtained are not suitable for
visualization because of their strong overlap. It is necessary to analyze the
separation of the products, depending on the amount of ASP and GPP added, by
methods of reducing the amount of data from the spectral characteristics.
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Figure 3. Spectral characteristics of cookies and cakes

Figure 4 shows the results of reducing the amount of data on the spectral
characteristics of cookies by three methods. It can be seen that using latent variables
and a linear variant of the principal components results in overlapping of the data for
different types of cookies. When using a kernel variant of the principal components, a
non-linear kernel shows the apparent separability of the data for the different cookies,
depending on their composition. This separability needs to be verified through
classifiers.
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Figure 4. Reduced spectral response data for cookies

Figure 5 shows the results of reducing the amount of data of spectral
characteristics of cakes by three methods. As with the previous product, the use of
latent variables and principal components is not appropriate here. The principal
components with non-linear kernel function are suitable. They have a visible
separation of the cakes, depending on the amount of GPP.
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Figure 5. Reduced data from spectral characteristics for cakes
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The Naive bayes classifier was used as the base class due to the fact that part
of the data classes overlapped. Figure 6 shows examples of classification with a
Naive Bayes classifier using reduced cookies spectral data. The observed overlap of
experimental data also influences the classification. When using latent variables and
the linear variant of principal components, the values of the general classification
error are significantly greater than 10%. The problem is a solution to the use of a
non-linear kernel in reducing the amount of spectral data. In this case, a zero
classification error is observed.

Maive Bayes Classifier

Malve Bayes Classifier Maive Bayes Classifler
. ! 40—

2 = 43
&5 o4 105 008

b)

a) LV, e=14%

& eos 00 ot 11 01z 013

PC, e=

a

37% c) kPC, e=0%

Figure 6. Classification with Naive Bayes Classifier for Cookies P1-P5

Figure 7 shows examples of classification with a Naive Bayes classifier using
reduced spectral characteristics of a cakes. As with the product above, the use of
latent variables and principal components results in a general classification error of
more than 10%. Using non-linear kernel principal components results in a zero
classification error.

Nalve Bayes Classifier
e
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Figure 7. Classification with the Naive Bayes Classifier for Cakes C3-C5

Table 1 shows the results of the Naive Bayes classifier using the three methods
to reduce the amount of data from spectral characteristics. The classification is made
between samples with different percentages of additives. The general classification
error presented as the value for all samples is determined. A value of up to 10%
general classification error is selected as the criterion for successful separation
between object areas. The results of data discrepancy between the classes show
significantly lower classification errors using the nonlinear variant of the principal
components, compared to the use of the other two methods to reduce the amount of
spectral data. Expectedly, with a lower percentage of additives, the total classification
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error is higher than that between the control and those with a higher percentage of
additives, where the overlap of the two classes is negligible.

Table 1.
General classification error (e, %) using a Naive Bayes classifier
Cookies ASP Cakes GPP

Sample LV PC kPC Sample LV PC kPC
P1-P2 38% 58% 0%| C1-C2 47% 62% 0%
P1-P3 28% 46% 0%| C1-C3 44% 49% 0%
P1-P4 22% 50% 0%| C1-C4 38% 50% 0%
P1-P5 14% 37% 0%| C1-C5 34% 44% 0%
P1-P6 3% 46% 0% | C2-C3 46% 50% 0%
P2-P3 37% 46% 0%| C2-C4 48% 61% 1%
P2-P4 33% 50% 2%| C2-C5 31% 44% 0%
P2-P5 21% 38% 0% | C3-C4 50% 50% 0%
P2-P6 7% 45% 0%| C3-C5 26% 41% 0%
P3-P4 47% 50% 0%| C4-C5 27% 49% 0%
P3-P5 28% 35% 0% - - - -
P3-P6 14% 43% 0% - - - -
P4-P5 33% 38% 0% - - - -
P4-P6 16% 45% 0% - - - -
P5-P6 14% 47% 5% - - - -

The analysis made with the Naive Bayes Classifier revealed that an appropriate
method for distinguishing baked product samples, depending on the percentage of
additives, is the nonlinear variant of the principal components. This data was used to
classify with a discriminant classifier and one using the support vector machines

method.

Figure 8 shows examples of classification with a discriminant classifier. DA
applied to non-linear PCA model data showed an inaccuracy of classification of both
products with different additive amounts up to 11%.

Discriminant analysis
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Figure 8. Classification by kPCs with Discriminant Classifier
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Table 2 shows results of the work of the Discriminant Classifier using a method
to reduce the amount of data of the kPC spectral characteristics. For ASP-added
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cookies, low general classification error values are observed when differentiating all
samples except between P2-P4 and P5-P6. In the classification of a GPP-
supplemented cakes, a general classification error of 1% is observed between
samples C2-C4. In addition to the small differences in the amount of additive in
overlapping samples, other factors may also affect the separability, which with the
amount of additive used may make specific changes to the product properties.
Further studies need to be carried out to identify additional factors affecting the
separability of baked product classes.

Table 2.
General classification error (e,%) using Discriminant Classifier
Cookies ASP Cakes GPP

Sample L DL Q DQ M |Sample | L DL Q DQ | M
P1-P2 0% 0% 0% 0% 0% | C1-C2 0%| 0%| 0%| 0%| 0%
P1-P3 1% 1% 1% 1% 1% | C1-C3 0%| 0%| 0%| 0%| 0%
P1-P4 0% 0% 0% 0% 0% | C1-C4 0%| 0%| 0%| 0%| 0%
P1-P5 0% 0% 0% 0% 0% | C1-C5 0%| 0%| 0%| 0%| 0%
P1-P6 0% 0% 0% 0% 0% | C2-C3 0%| 0%| 0%| 0%| 0%
P2-P3 0% 0% 0% 0% 0% | C2-C4 1% 1% 1% 1%| 1%
P2-P4 1% 10%| 11%| 10%| 11%| C2-C5 0%| 0%| 0%| 0%| 0%
P2-P5 0% 0% 0% 0% 0% | C3-C4 0%| 0%| 0%| 0%| 0%
P2-P6 0% 0% 0% 0% 0% | C3-C5 0%| 0%| 0%| 0%| 0%
P3-P4 0% 0% 0% 0% 0% | C4-C5 0%| 0%| 0%| 0%| 0%
P3-P5 0% 0% 0% 0% 0% - - - - - -
P3-P6 0% 0% 0% 0% 0% - - - - - -
P4-P5 0% 0% 0% 0% 0% - - - - - -
P4-P6 0% 0% 0% 0% 0% - - - - - -
P5-P6 27% | 28%| 26%| 27%| 27% - - - - - -

Figure 9 shows examples of SVM classifier classification. For this example, low
values of the general classification error of up to 7% are observed using the kernel
variant of the principal components. Using this classifier results in significantly
smaller general errors than the discriminant analysis.
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Table 3 shows the results of the operation of the SVM classifier using a method
to reduce the data volume of the kPC spectral characteristics. For ASP-added
cookies, low total classification error values are observed when distinguishing all
samples. Again, as in the discriminant analysis, errors up to 17% were observed
between P2-P4 and P5-P6. When classifying a GPP-added cupcake, a total
classification error of 0%.

Table 3.
General classification error (e,%) using an SVM classifier
Cookies ASP Cakes GPP

Sample L Q Poly RBF | Sample L Q Poly RBF
P1-P2 0% 0% 0% 0%| C1-C2 0% 0% 0% 0%
P1-P3 0% 0% 0% 0%| C1-C3 0% 0% 0% 0%
P1-P4 0% 0% 0% 0% | C1-C4 0% 0% 0% 0%
P1-P5 0% 0% 0% 0%| C1-C5 0% 0% 0% 0%
P1-P6 0% 0% 0% 0%| C2-C3 0% 0% 0% 0%
P2-P3 0% 0% 0% 0% | C2-C4 0% 0% 0% 0%
P2-P4 7% 2% 2% 0% | C2-C5 0% 0% 0% 0%
P2-P5 0% 0% 0% 0%| C3-C4 0% 0% 0% 0%
P2-P6 0% 0% 0% 0%| C3-C5 0% 0% 0% 0%
P3-P4 0% 0% 0% 0% | C4-C5 0% 0% 0% 0%
P3-P5 0% 0% 0% 0% - - - - -
P3-P6 0% 0% 0% 0% - - - - -
P4-P5 0% 0% 0% 0% - - - - -
P4-P6 0% 0% 0% 0% - - - - -
P5-P6 17% 0% 3% 2% - - - - -

An advantage of the methods used in the present work is that a nonlinear
variant of the principal components of the spectral characteristics is used, whereby a
recognition accuracy of 83-99% is obtained in the visible spectrum. Similar results
were obtained by Jirsa et al. [11], who state that spectral characteristics can be used
to predict changes in the composition of bread products with an accuracy of up to
99%. Using multispectral images Andresen et al. [2] indicate that at two wavelengths
of spectral characteristics 395 and 525nm, a strong relationship with the amount of
melanoids in biscuits is observed in the visible spectrum.

From the obtained results and analyzes it can be pointed out that it is necessary
to make further studies related to the effect of changes in the composition of biscuits
and cupcakes with food-by-product additives and their relation to their spectral
characteristics.

4. Conclusion

Small differences are observed with the addition of secondary products from the
food industry (ASP and GPP), on spectral characteristics of the surface of the baked
products.

In addition to the different possibilities for evaluating the spectra of the baked
products, it has been found that the direct application of spectral characteristics to
differentiate baked products, depending on their composition, is inappropriate
because of the strong overlap of experimental data.

The results of the separation of object areas of bakery products are highly
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dependent on the method of feature extraction and reducing the input data, as well
as on the method of classification.

The best results are obtained using kernel variants of PCA. For different
classifiers, the general classification errors range from 0% to 17%. When using the
kPCA, the two areas of points corresponding to the spectral characteristics of the two
areas with different amounts of additives are sufficiently compact and spaced apart,
which also explains the results obtained for separating these areas by the classifiers
used.

The methods used for classification with the best precision work SVM with
polynomial and radial-basis function. With those two non-linear functions of SVM, it is
practically possible to distinguish data in both ASP-added cookies and GPP-added
cakes with a general classification error not exceeding 10%.
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BJIIMAHUE HA OOBABKU OT OTNAOBYHU XPAHUTEJTHA
NMPOAYKTU BbPXY CNEKTPAJTHU XAPAKTEPUCTUKH
HA XNEBHU U3AEJNNUA

Nbope Hakoe, Be3upka SlHkynocka, Mapusi N'eopa2ueea-Hukosnoea

Pe3rome: PaboTtata B Tasu cratus MMa 3a uUen ga ce onpegenu BAUAHWETO Ha
AobaBeHnTe OTNAgbYHU XPaHUTESTHU NPOAYKTU BbPXY CMEKTPanHWUTE XapakTepPUCTUKM Ha
XxnebHu nsgenus. AHanmaupaHu ca 6uckBmMTK ¢ gobaBeHa s0bIKOBa Nyapa U KEKC C Npax oT
rpo3goBu cemku. Manonseat ce Tpu meToda 3a pegyumpaHe Ha obema OT JaHHUTE Ha
CreKTpanHUTe XapakTepuUCTUKWU: NTAaTEHTHU NPOMEHNUBU, NMHEEH U HEeNMHEeEeH BapuaHT Ha
rMaBHUTE KOMMNOHEHTU. M36opbT Ha MeToA 3a pefyumpaHe Ha obema OT gaHHu ce 6asupa
Ha knacudukauma ¢ HaueeH BbencoB knacudukatop. OaHHuTe oT u3bpaHus HenvHeeH
BapuaHT Ha rnaBHUTE KOMMOHEHTW ce M3Mnon3BaT 3a KnacuduumpaHe C OUCKPUMUHAHTEH
aHanu3 n MeToq Ha onopHUTe BeKkTopu. Pesyntatute OT oueHkaTa Ha pasgenvMmocTTa Ha
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06ekTUTe obnactu Ha xnebHuTe MU3genus, CUITHO 3aBUCAT OT MeToda Ha M3BMM4YaHe Ha
XapaKTepHu CBOWCTBa M HamansiBaHe obema Ha BXOAHWUTE AaHHW, KakTo M OT MeToda 3a
knacudukauus. Mo-gobpu pesyntatu ce nonyvyaBaT C HENMHEEH BapuaHT Ha MeToda Ha
OMOPHUTE BEKTOPM, B CPABHEHWNE C HEFOBUSI IMHEEH BapUaHT N AUCKPUMUHAHTHUS aHanms.

Knroyosu ayMUZ BbuckBnTK, Kekc, oTnagbuyHU XpaHuUTenHu npoaykTu, CreKkTpanHu
XapakTepucTtuku, pegyumpaHe obema ot AaHHWN, KJ'IaCVI(*)I/IKaLI,VIFI
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TEXHUYECKU HAYKU / TECHNICAL SCIENCES

PASPABOTBAHE HA
NMPOrPAMUPYEM JTOTMYECKU
KOHTPOJIEP BASUPAH HA
ENEKTPOHHA NMJIAT®OPMA
ARDUINO

Mupocnae MnadeHoe

Pe3tome: B ctatuata e HanpaBeH aHanus
Ha CbLUEeCTBYBaLLMTE pELLEHMs 3a peanusmpaHe
Ha nporpamupyem normnyeckn koHtponep (PLC)
C M3Mnon3BaHe Ha xapAayep C OTBOPEH Kop.
N3TbkHaTM ca TexHuTe npegumcTea M
HegocTatbuM. [MpeanoxeH e mogen Ha TakbB
KOHTponep. M3bpaHo e nporpaMHO ocurypsisaHe
3a CbCTaBsiHE Ha ynpaensiBalM nporpamu oT
T™MNn nagep pAguarpama. PaspaboteHn ca
NPaKTUYECKN  YMNPaXHEHWs,,  CBbpP3aHM C
yrnpasneHue B eNeKkTpo3aaBMmKBaHuATa,
3aLUMTHN YCTPOWCTBA, YNpaBfieHNE Ha CROXHU
obektun. lMpeanoxeHmsat PLC e nogxogsw, 3a
pellaBaHe Ha pasnUYHU MNPaKTUYECKM 3aJauu,
Onuskn o paboTata B peanHu YCNoBUSA Ha
npou3BoacTBoO. Bb3 ocHOBa Ha peanusvpaHute
npuMepy B HaCTOSILLUS NPOEKT, pa3paboTeHnte
NpakTU4eCKn YynpaxHeHuss ca AobaBeHn KbM
CbllecTBYyBaLl Kypc 3a oby4yeHue B cuctema 3a
€NeKTPOHHO 0by4eHue.

KniouoBu Aymu: Mporpamupyem
NOrNYecKkn KOHTporep, Xapayep ¢ OTBOPEH Koa,
EnekTpoHHO obyyeHune

1. YBoa

MporpammpyemnTte Norn4eckm
kKoHTpornepn (PLC) ca pasnpocTtpaHeHn B
pasnuyHu obnactm Ha MHAYCTPUANHOTO
npu3BOACTBO, 3aMeHSANKN penenHuTe
NOrMYECKN CXEeMW KaTo MO-NleCHO M no-
€BTUHO pelleHne M ce e NnpeBbpHano B

cTaHpapT 3a nHaycTpuanHa
aBTOMaTU3aLMA.
ChbluecTByBa CcTpora Bpb3ka Mexay

DEVELOPMENT OF A
PROGRAMMABLE LOGIC
CONTROLLER BASED ON

THE ARDUINO ELECTRONIC
PLATFORM

Miroslav Mladenov

Abstract: This article analyzes
existing programmable logic controller
(PLC) implementation solutions using
open source hardware. Their
advantages and disadvantages are
highlighted. A model of such a controller
is proposed. Software has been
selected for programming with ladder
diagram control programs. Practical
exercises related to electric drive
control, safety devices, complex object
management have been developed.
The proposed PLC is suitable for
solving various practical problems close
to working in real production conditions.
Based on the examples provided in this
project, the  practical exercises
developed have been added to an
existing e-learning training course.

Keywords: Programmable Logic
Controller, Open Source Hardware, e-
Learning

1. Introduction

Programmable logic controllers
(PLCs) are widespread in various
fields of industrial manufacturing,
replacing relay logic circuits as an
easier and less costly solution and
have become the standard for
industrial automation.

There is a strong link between
automation and production
development in countries around the
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aBTOMaTM3auMsaTa W pasBUTMETO  Ha
npon3BoACTBOTO B CTpaHUTe MO cBeTa
[14,15]. B no-cnabo pasBuTuUTE CTpaHu
ronemun 6apuepun ca 3HaHMETO U pasxoauTe.
lMpomMuLLNeHNTE KOHTPONEpPU BCe oue ca C
Bucoka cebectomHocT. KomnaHuute He
npenocrtaBaAT nogpobHa uHpopmauma 3a
YCTPOMUCTBOTO M NPUHLUMNA Ha AeNcTBMe Ha
KOHTpoOsiepa, Tbil KaTo BCUYKM Te ca OT Tun
,=3aTBopeH” xapayep [1].

Pasnuunn  dupmn  npepgnarat  6orat
nsbop ot PLC koHTponepu m moaynu 3a
NpuUNoOXeHne B  aBTOMaTM3aumdaTa  Ha
NpoOn3BOACTBEHN CUCTEMM U nNpoLecw,
npegnarawy  MHOroGpoMHN  (OYHKUMK  1©
npeguMmcTBa M CbOTBETHO CbLO TOJSIKOBA
HeygoGcTBa npu agantauuaTa € TaX.
[onama yacT OT TO3M TUN KOHTpPONnepu ce
npeanarat CbC CMOXHM N Hepa3bupaemu 3a
OOMKHOBEHMAT noTpebuten KOMMNIOTbPHU
coptyepn unn c BrpageH notpebutencku
nHTepdenc, npeanaranku  orpaHUYeHu
Bb3MOXHOCTW 3a MaHuUMNynaums.

B nocnegHute roguHM ca HanpaseHM
CTbIMKM 3a pa3sBuTneTo Ha PLC KoHTponepu
OT TuN ,,0TBOpeH" xapayep. 3a TaxHa OCHOBa
ce mnsnonasaTt nnaTtgopmMn OT TO3U TUM KaTo
Arduino, STM32, Raspberry Pl [2,12].

HanpaBeH e nperneg Ha MNoO-M3BECTHUTE
peweHnda, cBbp3aHu ¢ Arduno ©GasmpaHu
PLC, 3awoto nnatrcdopmaTta Arduino e
00eKT Ha nsyyaBaHe BbB hakynTeT TexHuka
n TexHonoruu, Amoéon, Bvnrapus.

EHkoB wn konektvB [4], npeanarat
nporpaMmvpyemMm  FfOrM4ecKn  KOHTpornep,
ynpasnsiBaH ype3 rpadpuyeH notTpedunTenckm
nHrepdenc (GUI). KoHTponepa e Arduino
GasvpaH 1 npeacTasBnsiBa peLIEHNe C HUCKa
cebecTOMHOCTM U ocurypsiBa pelleHve Ha
NO-LUMPOK KPbI OT 3ajayun, CBbp3aHu C
ynpaBneHneTo Ha nNoMMeH arperaTt, B
CpaBHeHwWe C N3MNon3BaHeTo Ha
nHgyctpuanHmn PLC.

Parikh n konektus [7], pa3paboTteaT PLC,
6a3supaH Ha Arduino nnatcopma. ABTopuTte

world [14,15]. In less developed
countries, big barriers are knowledge
and cost. Industrial controllers are
still high in cost. Companies do not
provide detailed information about
the device and the principle of
operation of the controller, as they
are all "closed" hardware [1].

Various companies offer a wide
selection of PLC and modules for
application in the automation of
production systems and process
control, offering numerous functions
and advantages, and equally the
disadvantages of adapting to them.
Many of these types of controllers
come with  sophisticated and
incomprehensible computer software
for the average user or with a built-in
user interface, offering limited
manipulation options.

In recent years, steps have been
taken to develop PLC by open
source hardware systems. They are
based on platforms of this type, such
as Arduino, STM32, Raspberry PI
[2,12].

An overview of the more well-
known Arduno-based PLC solutions
has been made because the Arduino
platform is a subject of study at the
Faculty of Technics and Technology
(FTT), Yambol, Bulgaria.

Enkov et al. [4] offer a
programmable logic controller
controlled by a graphical user
interface (GUI). The controller is
Arduino based and is a low cost
solution and provides a solution to a
wider range of tasks related to the
control of a pump unit compared to
the use of industrial PLCs.

Parikh et al. [7] develop a PLC
based on the Arduino platform. The
authors combine management using
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KOMOUHMPAT ynpaBfieHWeTO C W3MOn3BaHe
Ha Matlab Simulink. AsTopuTe wnsnonssaTt
rpadomyHata cpega Ha Simulink  3a
CbCTaBsAHe Ha rpadmyHa ynpasnsiBawa
nporpamMa Ha KoHTporiepa. Hepoctatbk Ha
TOBa peLLeHne e, Ye ce U3NCKBaT No3HaHus
3a pabota B Matlab cpema un He ce
n3nonaeat cTaHOapTHU e3num 3a
nporpamupane Ha PLC ot IEC 61131-3 [5].

Zaragoza wun konektms [13], npaBaT
CpaBHUTENEH aHamnM3 Ha MPUIOXEHNETO Ha
nHpyctpnaneH PLC u Arduino 6asupaHa
ynpaBnsBallia cuctema npu KOHTpona Ha
nonueBHa cuctema. B pesyntat Ha TO3M
aHanua, aBTopuTe nocoyBaT, 4Ye n fgBeTe
cuctemMnm  mMmat  cBouTe NpeguMMmcTBa U
HepgocTtatbun. WHayctpmnanuuatr PLC ce
nporpammpa 6bpP30, HO € CbC 3HAYUTESNHO
no-Bucoka cebeCTOMHOCT, B CpaBHEHME C
Arduino cuctemata. OT pgpyra cTpaHa
Arduino He MoOXe [OUPEeKTHO Ja ocurypu
BMCOKaTa CTEMEH Ha 3awuTa OT OKOJSIHM
Bb3aencTeus, HanmyHa npu PLC. OceH
ToBa npu Arduino nnatopmarta ce
M3NCKBAT MO3HaHMs MO NporpamvpaHe Ha
e3uk C, gokato B uHgyctpuanuute PLC ce
n3nonsegaTt rpaduMyHu esumun, 6nmskm go
pernenHarta norvka. ABTopute npenopbysaT
KOMOMHMpaHe Ha byHKUUUTE Ha ABaTa BMaa
KOHTpOSiepM W MakcuManHo pga ce
N3non3BaT TeXHUTE NpeauMCTBa.

Susanto wn konektmB [11], npeanarar
mogyneH PLC, 6asumpaH Ha Arduino.
ABTOpuTte CbCTaB4aT MeToaunka 3a
pa3paboTBaHe Ha TakbB  KOHTpORep,
BKMOYBALLA: aHanNM3 U naeHTuduKaums Ha
obekta Ha ynpaeneHwe; MeToan U
WHCTPYMEHTU 3a MPOEKTUpaHe; narpaxgaHe
Ha obopyaBaHe; WMHCTPYMEHT 3a TeCTBaHe
Ha ycTponcTBoTo. Cbhb3gageHunat ot 1ax PLC
npu TecT nokasBa paboTocnocobHOCT wn
N3MepBaHus ¢ 4oCTaTbyHa TOYHOCT.

Cohenour [3], cb3gaBa obyunteneH Kypc
No NporpaMmmpyemMmu form4yeckn KOHTponepu.
3a uenTta m3nonsea Arduino nnatdopma u

Matlab Simulink. The authors use
Simulink's graphical environment to
compile a controller  graphic
program. The disadvantage of this
solution is that knowledge of working
in a Matlab environment is required
and standard PLC programming
languages from IEC 61131-3 are not
used [5].

Zaragoza et al. [13] make a
comparative  analysis of the
application of an industrial PLC and
an Arduino based control system in
irrigation system control. As a result
of this analysis, the authors indicate
that both systems have their
advantages and disadvantages.
Industrial PLC is programmable fast,
but at a significantly higher cost than
the Arduino system. On the other
hand, the Arduino cannot directly

provide the high level of
environmental protection available
with the PLC. In addition, C-

language programming is required
on the Arduino platform, while
industrial PLCs use  graphic
languages close to relay logic. The
authors recommend combining the
functions of the two types of
controllers and making the most of
their benefits.

Susanto et al. [11] offer an Arduino
based modular PLC. The authors
draw up a methodology for
developing such a controller,
including: analysis and identification
of the control object; design methods
and tools; construction of equipment;
device testing tool. The PLC they
created during the test shows
performance and measurements
with sufficient accuracy.

Cohenour [3] creates a training
course on programmable logic
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nporpameH npoaykt Soap Box Snap
(SoapBox Automation). [llegarornyeckute
Luenu, KOMTo ca pelleHn 4Ype3 Ccb3fageHus
obyunteneH Kypc ca: 3ano3HaBaHe Ha
cTygeHtute ¢ ynpasneHneto Ha PLC wu
nagep anarpamu; pellaBaHe Ha
npakTMyeckn 3agaym ¢ nomouwta Ha PLC;
noarotToBka Ha CTyOeHTUTe 3a creBaium
KypcoBe OT 0by4yeHMeTO MM; NOAroTOBKa 3a
peanHoOTO Npou3BoACTBO. ABTOPBT [OKa3Ba
e(deKTMBHOCTTa Ha Kypca 4pe3 nonyyeHuTe
OLEHKM OT U3MUTU, C NOMOLLTA Ha aHKETHMU
nNpoyyYBaHnsa nNpeau u cnep 3aBbplUBaHe Ha
Kypca, KakTo W C HabnwogeHuss BbpPXy
paboTaTta Ha CTyaeHTuTe.

lvan wu «konektmB [6], npeanarart
nporpaMmHa cpega 3a nporpamupaHe Ha
Arduino ¢ nagep guarpama. [NpegmMmcTBo Ha
cpepata 3a nporpamMumpaHe, npeg
oCTaHanuTe  CblUecTByBalwM  NogobHu
cuctemum e, vYe mnsnonsea Ethernet mpexoBa
Bpb3Kka 3a ynpaBreHMe Ha KOHTponepa.
ABTOpuUTE npenopbYBaT ga Cce HanpasAaTt
cnegeaw  paspaboTku, CBbp3aHM C
6e3XMYHO CBbp3BaHE Mexay KOHTponepa u
cpeparta 3a nporpamupaHe.

Ot HanpaBeHUs aHanus Ha
CblUeCTByBaluTe XapAyepHU U NMporpamHu
peLueHns 3a peanusauus Ha
nporpaMmmpyemMmn Form4yeckn KOHTponepu c
TEXHUYECKM cpencTBa, N3non3BaLlu
Xapayep C OTBOpPEH Kof, Ce YCTaHOBMU, 4e
nnatgopmaTta Arduino e nogxogdwa 3a
peanusauus Ha TakmBa CUCTEMM, OCHOBHO
3a uenute Ha HavanHo oby4veHue no paboTta
n nporpamupaHe Ha PLC. ToBa e Taka,
3aW0TO 3a Tasu nnatgopma ca HanuyHu

MHOXECTBO cBoboaHM nporpamu,
peanuaupaLim dyHKUMN Ha PLC
KOHTpOnepw.

ToBa MyNTUMYHKUNOHANHO YCTPOWUCTBO,
e MOXe Aa HaMepu LUMPOKO NPUNOXKEHUE
B pasnn4HM NPOEKTN 3a aBTOMaTMU3npaHe Ha
npouecun. lle moxe pga ce wusnonsea 3a
pa3paboTBaHETO Ha MNPOEKTU OCHOBHO B

controllers. It uses the Arduino
platform and the Soap Box Snap
(SoapBox Automation) software. The
pedagogical goals that are solved
through the created training course
are: familiarizing students with the
management of PLC and ladder
diagrams; solving practical problems
with the help of PLC; preparing
students for the next courses of their
education; preparation for actual
production. The author proves the
effectiveness of the course through
the obtained exam grades, by
means of questionnaires before and
after the completion of the course,
as well as by observing students'
work.

Ivan et al. [6] provide an Arduino
programming environment with a
ladder diagram. An advantage of the
programming environment  over
other existing such systems is that it
uses an Ethernet network
connection to control the controller.
The authors recommend that further
developments be made regarding
the wireless connection between the
controller and the programming
environment.

An analysis of existing hardware
and software solutions for the
implementation of programmable
logic controllers with open source
hardware has revealed that the
Arduino platform is suitable for the
implementation of such systems,
mainly for the purposes of initial job
training and programming. PLC. This
is because there are many free
programs available for this platform
that implement the functions of PLC
controllers.

This multifunctional device will be
able to find wide application in
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obyyeHuneTo. Ule ce wu3nonsea oOT xopa
KOUTO HAMAaT 3aabfboyveHn Mno3HaHuMs no
€MNEeKTPOHMNKA, aBTOMATKKa M NporpamMmmpaHe.

MNeparornyecknte uenu [8,9], kouto
mMoratT ga  6bgar  M3NbIHEHW  Npwu
peanu3auus Ha TakMBa nporpaMmmpyemm
NOrMYECKN KOHTPOSiep Ca CBbpP3aHU CbC
3ano3HaBaHe Ha cTyaeHTuTe c
ynpasneHneto 4pes PLC wu nagep
avarpamu; peanusnpaHe Ha npakTU4eCKu
3agauym ¢ nomowta Ha PLC; nogrotoBka Ha
cTyaeHTa 3a cnegsaium y4ebHu
OVUCUMNIIMHK,  peanu3npaHe Ha pearnHu
3agayv OT MHOYCTPUAanHOTO NPON3BOACTBO.

Llenta Ha HacToswaTa paboTta e ga ce
npeanoxun Arduno 6asnpaH PLC koHTponep,
KOWTO Aa e nogxoasuy 3a obyyeHue.

2. MaTtepuan n metoau

3a paspabotBaHe Ha nporpamupyem
NOrNYeCcKn KOHTponep e n3bpaH
eagHonnaTtkoB MukpokommnoTbp Arduino Uno
(arduino.cc). Mpu nperneg Ha copTyepHUTE
npoaykTM  KoMTO Cce  npegnarat  3a
nporpammpaHe Ha Arduino PLC e wn3bpaH
Soap box snap (SoapBox Automation). Tasu
nporpamMa wumMa CcrnegHuTe nNpeaumcTBa:
PaspaboTteHa e 3a pabota ¢ Arduino; Nma
neceH 3a n3nonssaHe rpadpuyeH
nHTepdenc; Cbabpxa nbneH Habop oT
komnoHeHTn 3a PLC; He ca Heobxogummu
3HaHMs no nporpamupaHe 3a paboTta c
nporpamHuns NPOAaYKT; OnpocteHa
WHCTanauus Ha nporpamata; HanbnHo
GesnnatHa 3a nonseaHe; [lporpama c
OTBOPEH KOA.

KoHgurypupaHeTo Ha  TakbB  TuUn
KOHTponep, 6asupaH Ha Arduino cpepa 3a
pa3paboTky, NO3BOSISIBA CbYeTaBaHETO Ha
pasHooOpasHn Moaynm 3a NoCcTuraHe Ha
KpanHaTa uern.

PaspaboTteHus Arduino PLC koHTponep

nma cnegHuTte XapaKTEPUCTUKU:
3axpaHBawo HanpexeHne - 220 V,AC;
AHanoroeu Bxogose — 6; Lwudpposu

various processes automation
projects. It can be used for project
development mainly in training. It will
be used by people who do not have
a thorough knowledge of electronics,
automation and programming.

The pedagogical goals [8,9] that
can be fulfilled in implementing such
a programmable logic controller are
related to familiarizing students with
PLC control and ladder diagrams;
implementation of practical tasks
with the help of PLC; preparation of
the student for the next courses;
realization of  real industrial
production tasks.

The purpose of this work is to
provide an Arduno based PLC
suitable for training.

2. Material and methods

An  Arduino Uno (arduino.cc)
single-board microcomputer was
selected to develop a programmable
logic controller. When reviewing the
software  products offered for
Arduino PLC programming, Soap
box snap (SoapBox Automation) is
selected. This program has the
following advantages: It is designed
to work with Arduino; There is an
easy-to-use graphical interface;
Contains a complete set of PLC
components; No programming
knowledge is required to work with
the software; Simplified installation
of the program; Totally free to use;
An open source program.
Configuring this type of controller,
based on the Arduino development
environment, allows the combination
of various modules to achieve the

end goal.
The developed Arduino PLC
controller has  the  following
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Bxogose/msxogn — 7 (3 - morat ga ce
n3nonseat W KaTo aHanoroBn W3Xoau);
PenenHn naxogn — 4 (NO/NC); NHTepdenc
KbM nepcoHaneH komnioTbp — USB; Pecet
OyTOH.

Ha dwurypa 1 e npeacraBeHa cxema Ha
Arduino PLC koHTponepa. KoHTponepa ce
CbCTOM OT efHonnaTtkoBa KOMMIOTbpHA
cuctema Arduino Uno. Kbm Hero ca uypes
nnHoBe 9,10,11 mn 12 ca cBbp3aHn 4
penenHn moayna, ocurypsisalun penenHuTe
nsxogm Ha PLC koHTponepa. 3axpaHBaHeTo
ce OocCbllecTBABa OT 3axpaHBall MOAyn
KouTo npeobpasysa 220V NpoOMEHNNBM KbM

12V NOCTOSIHHO HanpexeHue.
MWKPOKOHTpONEpP®LT € 3axpaHeH npes
3axpaHBawata 6ykca MOHTMpaHa Ha

nnatkata ¢ 12V Konkoto € paboTHOTO My
HanpexeHune. PenenHnte mogynun paboTtar
Ha 5V  HanpexeHme. 3a  TAXHOTO
3axpaHBaHe Cce W3non3ea perynatop Ha
HanpexeHne uA7805 (Texas Instruments
Inc.), kouTo Hamansiea 12V Kouto ocurypsiea
3axpaHBalna Moayn Ha Heobxognmute 5V
HanpexeHwue.

characteristics: Supply voltage -
220V, AC; Analog inputs - 6; Digital
inputs / outputs - 7 (3 - can also be
used as analog outputs); Relay
outputs - 4 (NO / NC); PC interface -
USB; Reset button.

Figure 1 shows a diagram of an
Arduino PLC  controller. The
controller consists of a single board
Arduino Uno computer system. It is
connected to pins 9,10,11 and 12 by
4 relay modules, providing relay
outputs of the PLC controller. Power
is provided by a power module that
converts 220V AC to 12V DC. The
microcontroller is powered through a
12V power supply to the circuit
board as far as its operating voltage.
The relay modules operate at 5V
voltage. For their power supply a
voltage regulator uA7805 (Texas
Instruments Inc.) is used, which
reduces 12V which provides the
power module with the required 5V
voltage.

e ——

®dur.1. PaspaboteH PLC koHTponep — obLy Bug

-

Fig.1. Developed PLC controller -
general view
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1-MukpokoHTponep Arduino; 2-AHanorosu
Bxogose; 3-Lindposun Bxogose/nsxoau u
aHanorosu na3xogu; 4-PenenHun naxoaou; 5-
PenenHin mogynu; 6-3axpaHBaly, mogyn; 7-Pecet
OyToH; 8-USB Bxoa

3. PesynTtatn n guckycums

Mpn paspaborBaHe Ha Temute 3a
yrpaxHeHuaTa ca M3Non3BaHu crnegHute
HanpaBneHus B oby4yeHneTo no
nporpaMmmpyemMm fnorm4eckn KOHTPOSEpMU:
OcHoBn Ha PLC; KoHdurypauusa Ha PLC;
pabota C uupoBM ©n  aHaNorosu
Bxopose/naxogn (1/O); [MporpamupaHe c
nagep guarpama; peanusauusi Ha OCHOBHM
ynpasnssaLin PLC nporpamu C
n3non3BaHe Ha Tanmepun n Gposyw.

Mpn pelwaBaHe Ha MpaKTUYECKUTE
3agaym Ha nbpBM eTan ce peduHupa
yCrOBMETO W MocregoBaTeniHocTTa Ha
n3nbnHeHne. Btopus eTan  BkMA4Ba
onpenensHeTo Ha npouecHuTe
WH(POPMALMOHHN  TOYKW, CBBbP3aHM C
BXxogoseTe n nsxogute Ha PLC.

Bcuukn  npakTnyeckn ynpaxHeHus ca
peanuanpaHn B crnegHata  CTPyKTypa
(Tabnuua 1): Tema Ha ynpaxHeHueTo; Len
Ha YNPaXHEHWETO; TeopeTnyHa
NMOCTaHOBKA; 3adayu 3a M3NbIHEHWE; pen
3a npoBexpgaHe Ha  yNpaXHEHUETO;
peanu3auua M TeCT Ha Yynpasnssalla
nporpama; n3Boaw.

Ta6bnuua 1.

PeanuaunpaHu npakTMyecku ynpaxxHeHus
¢ Arduino 6asupaH PLC u nporpamHo

1-Arduino Microcontroller; 2-Analog
inputs; 3-digital inputs/outputs and
analog outputs; 4-Relay outputs; 5-
Relay modules; 6-Power module; 7-
Reset button; 8-USB port

3. Results and discussion

The following topics of training for
programmable logic controllers were
used to develop the topics for the
exercises: PLC Fundamentals; PLC
configuration; work with digital and
analog | / O (I / O); Ladder diagram
programming; implementation of
basic PLC control programs using
timers and counters.

When solving the practical tasks in
the first stage, the condition and the
sequence of execution are defined.
The  second stage involves
determining the process information
points related to the PLC inputs and
outputs.

All  practical exercises were
implemented in the following
structure (Table 1): Topic of the
exercise; Purpose of the exercise;
theoretical formulation; performance
tasks; exercise order;
implementation and test of a
management program; conclusions.

Table 1.
Practical exercises with Arduino
based PLC and Soap Box Snap

ocurypsisaHe Soap Box Snap software
Tema Uen 3agaum Pesynrtatu
Topic Aim Tasks Results
YcBosgiBaHe Ha Oa ce peanusupa enekrpuyecka Peanusauus Ha
3HaHWA U YMeHUS Bepura cbC 3aknyBaHe Ha 6yToH. | Nporpama 3a
YnpasneHue Ha | No cb3gaBaHe u Oa ce peanusnpa ynpasneHue Ha | ynpasneHue
ereKkTpuyecku ynpasneHue Ha enekTpuyecka sepura ot NycKkaHeTo Ha
BEPUTK eneKTpuYeckn pascTosHuve. [la ce peanusupa TpudaseH
Control of Bepurn c PLC erekTpuyecka Bepura ¢ BbTpellHa | aCUHXPOHEH
electrical Acquiring 3awmrta enekrpoaBurarten
circuits knowledge and To implement a circuit with a button | Implementation of a
skills in creating lock. Implement remote control of program for
and control of the electrical circuit. To implement | controlling the start-ug
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electrical circuits
with PLC

an electrical circuit with internal
protection

of a three-phase
asynchronous motor.

[NpoekTnpaHe Ha

BpaTtata 1psibBa ga ce oTBaps
ype3 OyTOH; 3aTBapsiHETO cTaBa c
apyr 6yToH; [1a ce nsnonsea
aBapueH cton; CtapTupaHeTo Ha

PeanunanpaHe Ha

ynpasndsailia

nporpamMa 3a

ynpaengsaiia gBuratens B pasnuyHWTe NOCOKK
Cucrema 3a cuctemMa 3a Ja cTasa C He3aagbpxXallun ByTOHuU;
ynpaeneHue Ha | nopTanHa Bparta Ha | [lpomaHaTta Ha nocokaTta Ha
nopranHa CKNagoBo BbpPTEHE [a Ce OCbLLEeCTBU CbC
BpaTa nometleHve 3alUMTHO 3aKNioYBaHe

Portal door Design of a control | The door must be opened by a

control system

system for a portal
door of a
warehouse

button; Closing is done with
another button; Use emergency
stop; Starting the engine in
different directions with non-holding
buttons; Change the direction of
rotation with a safety lock

nopTanHa BpaTta Ha

CcKnaagoBo

noMelleHne
Implementation of a

control program for
a portal door of a
warehouse

YnpaBrieHme Ha
cucrtema c
nHEBMAaTUYeEH
UMnMHOLP
Control of a
pneumatic
cylinder system

YcBosiBaHe Ha
3HaHWUA U YMeHUS
no ynpasneHue Ha
NHEBMaTU4HU
cuctemu ¢ PLC
Acquiring
knowledge and
control skills for
pneumatic systems
with PLC

[Ja ce peanunsvpa cxemHo
pelueHve 1 ynpasnsasaua
nporpama 3a ynpasrieHue Ha
NHEBMAaTUYEH LUIUHOBP

To implement a circuit design and
control program for the control of a
pneumatic cylinder

CxeMHo pelueHue U

ynpasndasatiia

nporpamMa 3a
yrnpasJjieHne Ha

nHeBMaTnyeH
UMAMHABLP
Schematic solution
and control program
for pneumatic
cylinder control

CxeMHOo pelueHue U

Qa ce peanunsmpa cxemHo ynpasnsasatia
YcBosiBaHe Ha
—_— _——— pelueHue 1 ynpasnssauia nporpamMa 3a
AsTomMaTusaums | pabota c 6posuu u
v nporpama 3a ynpasfieHue Ha ynpasneHue Ha
Ha rapax Tanmepu
= . rapax rapax
Garage Acquiring work with - . . . .
. To implement a schematic solution | Schematic solution
automation counters and
timers and a control program for garage and control program
management for garage
management
CxeMHo pelleHue u
ABTOMaTU3auuA Oa ce peanusnpa cxemHo ynpaensgatia
YcBosiBaHe Ha
Ha NUHWS 3a peLueHne 1 ynpaenssaiia nporpamMa 3a nuHus

nakeTnpaHe Ha
NpoayKTU
Automation of
product
packaging line

paboTta ¢ bposuun 1
Taiimepu

Acquiring work with
counters and
timers

nporpama 3a JimHuA 3a naketTnpaHe

3a nakeTnpaHe Ha

Ha NpoayKTH
Implement a schematic solution

and control program for a product
packaging line

NpOAYKTU
Schematic solution
and control program
for product
packaging line

YcBosiBaHe Ha

ABTOMaTM3aUMA | 3HAHMA 3a

Ha pe3epBoap ynpasneHue Ha
3a TEeYHOCTU KOMMJIEKCHU
Automation of obektun

fluid tank

Learning to control
complex projects

[Ja ce peanunsvpa cxemHo
pelueHve 1 ynpasnsasaua
nporpamMa 3a aBTomaTmsaums Ha
pe3epBoap 3a TeYHOCTU

To implement a schematic solution
and control program for water tank
automation

CxeMHo pelueHue U

ynpasnsasatia
nporpama 3a
aBTOMaTM3aLms Ha
pesepBoap 3a
TEYHOCTU
Schematic solution
and control program
for fluid tank
automation
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MpvmMep 3a peanusaums Ha MNPaKTUYECKO
ynpakHeHne MoXe Oa ce npeacTaBu 4ypes
yNpaBneHNeTo Ha KOMMMEeKceH O0BekT -
BoAeH pe3epBoap. [Mpu Hero ca HanuyHu
n3MepBaHe W perynupaHe Ha HMBO Ha
TEYHOCT, U3MNOmn3BaHe Ha TanMepu, KakTo U
yrnpaBneHve Ha enekTpoaBuraTern.

TeopeTnyHaTa 4acT BKMOYBa MOSICHEHME,

ye TEXHOMOTUYHUTE npouecu B
HedTonpepaboTBallata, xapTveHata MU
BOAONpeyncTBarenHaTa NMPOMULLINIEHOCTU
n3nckeat TeYyHoCTUTE na obaar

N3NOMMBaHKW, CbXpaHABaHW B pe3epBoapu n
Aa ce npefasaT KbM Apyrun pesepBoapu.
YnpaBneHneTo Ha TEYHOCTU B pe3epBoapu m
NoTOKa Mexay pes3epBoapu € OCHOBHA
3afjaya B TexHonorumyHus npouec. MHoro
NMbTU TeyHoCTuTe ca obpaboTBaHm uypes
XUMUYHU UMW CMECUTENHW MaHunynaumm B
pe3epBoapu, HO BMHarM HABOTO Ha hnymaa B
pesepBoapa TpsAbBa ga ce KOHTponupa, a
NOTOKbT MeXAy pesepBoapute pga ce
perynupa. HMBOTO M NOTOKa ca OCHOBHU
perynupyeMmmn Benn4mHu B MHOIO XMMMUYECKU
TEXHOMOMMYHN CUCTEMM.

Llenta Ha ynpaxHeHveTro e [a ce
peanusnpa CXEMHO peLueHne n
ynpaBnsBallia nporpama 3a aBToMaTu3auus
Ha pe3epBoap 3a TEYHOCTW.

Ha dwurypa 2 e nokasaHa cxema
npyHUMnHa Ha obekta 3a ynpaBreHue -—
BoAeH pesepsoap. C S1 e o3HayeH ceH3opa
3a [JocturaHe Ha rOpHO HMBO, a C S2
CEH30pPbT 3a JOCTUraHe Ha 4OMHO HuBo. M e
asuratenaTt Ha ObpkankaTta, a V1 u V2 ca
CbOTBETHO KfanaHuTe 3a MbiflHEHE U
n3TouBaHe Ha cbha. ABToMaTmsauusTa Ha
pasrnexgaHuaT pesepBoap Ce CbCToM B
cnegHute cTbnku: MNpu gocturaHe Ha OOMHO
HMBO Ce 3a4enCcTBa KnanaHa 3a NbfHEHE Ha
pesepBoapa; Cnen [oCTUraHe Ha TOpPHO
HMBO KnanaHa 3a MbIfIHEHE Ce W3KIo4Ba;
BkniouBa ce Obpkankata 3a 3s; Cnep
n3TM4aHe Ha BpemeTo OT 3s ce BKIYBa

An example of a practical exercise
can be presented through the
control of a complex object - a
water tank. It provides
measurement and control of water
level, timers, and motor control.

The theoretical part includes a
clarification ~ that  technological
processes in the oil, paper and
water treatment industries require
liquids to be pumped, stored in
tanks, and transferred to other
tanks. Fluid management in tanks
and flow between tanks is a major
task in the technological process.
Many times the liquids are treated
by chemical or mixing manipulation
in tanks, but the fluid level in the
tank must always be controlled and
the flow between the tanks
regulated. Level and flow are the
main adjustable quantities in many
chemical technology systems.

The purpose of the exercise is to
implement a schematic solution and
control program for water tank
automation.

Figure 2 shows a schematic
diagram of a control object - a water
tank. S1 indicates the sensor to
reach the upper level and S2 the
sensor to reach the lower level. M is
the motor of the stirrer and V1 and
V2 are respectively the valves for
filling and draining the vessel. The
automation of the tank under
consideration consists of the
following steps: Upon reaching the
lower level, the valve for filling the
tank is activated; After reaching the
upper level, the filling valve
switches off; Turn on the mixer for
3s; After a period of 3s, the drain
valve is switched on and the stirrer
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KnanaHa 3a u3To4BaHe UK ce cnupa
6bpkankara; Mpu nstousaHe Ha pesepsoapa
M CbOTBETHO [OCTUraHe Ha [OSIHO HUBO
LMKbIa ce NnoBTaps.

is stopped; When draining the tank
and
accordingly, the cycle is repeated.

reaching the lower level

s1 O

M

V1

LT

V2

dur. 2. PesepBoap 3a TeHHOCT — OCHOBHa
cxema

[ednHupaHeTo Ha npPoLEeCcHU
WHOPMALMOHHN  TOYKM € [OKasaHoO B
Tabnmua 2. OcBeH geduHMpaHUTE BXOOHO
n3xogHn  agpecw, B  ynpasensBsawiarta
nporpama e MeobxogMmo ga Obaar
BKMtoYeHN Tanmep T1 n codpTyepHe KOHTaKT
M1.

Ta6bnuua 2.
MpouecHn nHcopMaLMOHHN TOYKU

Fig. 2. Liquid tank - basic diagram

The definition of process
information points is shown in
Table 2. In addition to the defined
input and output addresses, the
timer T1 and software contact M1
should be included in the control
program.

Table 2.
Process information points

Mn Ha UH MaLMOHH
pouecHa MHopMaLlMOHHA ec DYHKLMS
TOuYKa Anpec —YHELA
L . Address Function
Process information point
S1 1 CeH30p 3a JOCTUTHATO TOPHO HMBO
High water level sensor
CeH30p 3a A0MNHO HMBO
S2 12
Low water level sensor
V1 Q1 KnanaH 3a nbnHeHe Ha pe3epBoapa
Input water valve
KnanaH 3a nsroysaHe Ha
V2 Q2 pesepBoapa
Output water valve
M Q3 ﬂgmraTen Ha Obpkankarta
Stirrer motor

Ha dwurypa 3 e nokasaHa peanusnpaHa
nporpama 3a PLC. Npn gocturaHe Ha OONHO
HMBO Ce 3aJencTBa KnanaHa 3a NbJIHEHe.
HopmanHo OTBOPEHUAT KOHTaKT Ha KnanaHa

Figure 3 shows a implemented
PLC program. When the bottom
level is reached, the filling valve is
activated. The normally open
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,<3aKno4Ba“  3axpaHBaw@ata NiMHMA, a
HOPMAarHoO 3aTBOPEHUAT KOHTAKT Ha AaTyuka
3a [OCTUrHaToO rOPHO HUBO [encTBa KaTo
GnoKMpOBKa T.€ ako ce JOCTUrHE rOPHO HMBO
Ce W3KMYBa KnanaHa 3a nbrHeHe. Cnen
AOCTUraHe Ha ropHO HUBO T.e HanbfiIBaHe Ha
pesepBoapa ce nodaBa HarnpexeHue KbM
copTyepHus KOHTaKT M1, HEeroBuAT
HOpManHO OTBOPEH KOHTaKT  3aknito4dBa
Bepurata. HopmanHO 3aTBOPEHMUAT KOHTaKT
Ha |2 B cnyyas gencrtBa kato GnokupoBka C
Len M3krnYBaHe KnanaHa 3a u3todsaHe npu
AocTUraHe Ha [JOfHO HUMBO cneg kKato e
NPUKOYNIT eTana Ha N3TOYBaHe.
CodpTyepHmar  koHTaktT M1 3apgenctBa
eqHOBpeMeHHO Tavmepa T1 n GbpkankaTta.
HopmanHo 3aTBOpPEHUMAT KOHTakT Ha T1
n3knoyBa Obpkankata cnef M3TMYaHe Ha
3agafeHoTo BpemMe 3a pasbbpkBaHe. [pwu
n3TM4aHe Ha BpemMeTo 3a pas3bbpkBaHe
HOpPMarnHO OTBOPEHUSAT KOHTaKT Ha Tanmepa
T1 ce 3aTBapsa W 3agenctBa knanaHa 3a
n3TOYBaHe OO0 OOCTUraHe Ha OOSfHO HMBO Ha
pesepBoapa.

i SoapBux Snag

P -

contact of the valve "locks" the
supply line, and the normally
closed contact of the sensor for the
upper level reached acts as a lock,
ie if the upper level is reached, the
filling valve is switched off. After
reaching the upper level ie filling
the tank, voltage is applied to the
software contact M1, its normally
open contact locks the circuit. The
normally closed contact of 12 in this
case acts as a lock to prevent the
drain valve from reaching the lower
level after having completed the
drainage stage. The M1 software
contact triggers both the T1 timer
and the agitator. The normally
closed T1 contact shuts off the
stirrer after the preset mixing time
has elapsed. When the agitation
time expires, the normally open
timer contact T1 closes and
activates the drain valve until it
reaches the lower tank level.

1
H 1
a

L
T

-
-O-
_@_
]
T

i
T

b

®dur. 3. PeanusupaHa nporpama 3a PLC

PeanmampaHMTe no npeancraBeHNA HaYuH
ynpa>XHeHunA, no3sondaBaTt Ha BCUYKHN

Fig. 3. PLC program

The exercises presented in this
way allow all students to work

160



Innovation and entrepreneurship, ISSN 1314-9253

Volume VII, number 3, 2019

CTyoeHT™M ga paboTar  camMOoCTOATESHO.
M3non3gaTr ce  OOCTbMHM  XapAyepHu
yCTpOWCTBA W NPOrpaMHO  OCUrypsiBaHe.
YCbBbPLIEHCTBAT Ce 3HaHUSTA U YMeHusTa
Ha cTyaeHTuTe 3a pabota ¢ PLC. MNpegnarat
Ce pelleHNa Ha KOMMMEKCHU NpaKTU4eCKn
3agaum O6nmM3kM OO Te3nm OT  peariHoTo
NPOV3BOACTBO.

PaspaboTeHnTe ynpaxxHeHnsa ca OCTbMNHM
B KypCOBE OT €ENEeKTPOHHOTO obyyeHune Ha
dakynter TexHuka u TexHonorun (PTT),
Ambon, Bvnrapus. Ha durypa 4 e nokasaH
npumMep C ynpaXxHeHuss B Kypca no
ancumnnuHaTa ,KoMniTbpHO ynpaBneHne Ha
eneKTPOMEXaHNYHU cucrtemm”.
YnpaxHeHusTa ca npencTBEHW BbB BuA 3a
camocTosaTenHa paboTta Ha CTygeHTuTe.
HobaBeHn ca 1 BugeomaTtepuanu, KOMTo ga
AonbnBaT W oHarnegaBat TeopeTudHaTta
4YacT KbM ynpaKHEeHUATa.

i)

PP e

N (mi
B R

=T pHBFE s (Star-Delts star

®dur. 4. NMpunoxeHne Ha pazpaboTeHUTe
ynpaxHeHus B Kypc oT EnekrpoHHoO oby4yeHue

4. 3aKkno4yeHue

MocturHata B HacTtoswarta paboTta uen,
cBbp3aHa C paspaborBaHe Ha PLC wn
BHeapsiBAHETO My B 0Oy4eHMeTo, ocurypsisa

independently. Affordable hardware
devices and software are used.
Students' knowledge and skills of
working with PLC are being
improved. Solutions of complex
practical problems close to those of
real production are offered.

The developed exercises are
available in e-learning courses at
the Faculty of Technics and
Technology, Yambol, Bulgaria.
Figure 4 shows an example of
exercises in the course "Computer
Control of Electromechanical
Systems". Exercises are presented
in the form of independent work of
students. Video materials have
been added to complement and
illustrate the theoretical part of the
exercises.

+ BE 4 ©

Fig. 4. Application of the developed
exercises in the eLearning course

4. Conclusion
The goal achieved in this work,

related to the development of the
PLC and its implementation in the
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CaMOCTOATENHO N3NbHEHWe Ha
NPaKkTMYEeCKN 3agadnm OT CTyaeHTUTe KaTto
OCHOBHM obyyaemu. M3nonsesa ce AOCTbMEH
Xapayep, C KOeTo ce HamansiBaT pasxoguTe
3a obopygBaHe U Noa4pbXKa. Ha
CTyOEHTUTE ce NpeaocTaBss Bb3MOXHOCT 3a
camocToaATenHa pabota, KoATO BOAM OO

nopobpsaBaHe YMEHUATa, KOUTO ca
AedrHUpaHu B Lennte Ha oby4eHmneTo.
Oor paspaboTteHute NnpaKkTU4ecKkn

YyNpaXXHEeHUs1, ce YCTaHOBU, Ye NpeanoXeHus
Arduino PLC koHTponep e nogxogsw, 3a
pelaBaHe Ha  pasnMYHN  MpaKTU4EeCKn
3agauun, 6nm3knm go pabotata B pearnHu
yCnoBmss Ha nNpou3BOACTBO. Ype3 Hero
CTyaeHTuTe  npuagobmBat  ymeHuss  no
aBTOMaTU3auus Ha NPON3BOACTBEHM
npouecKn, Kakto W 3a nporpamvpaHe Ha
KOHTponepu. Bb3 ocHoBa Ha peanuanpaHute
npumepu B HacToALMSA NPOEKT,
paspaboteHns Arduino PLC koHTponep, €
nobaBeH KbM CblUecTByBalUMsi Kypc 3a
oby4yeHune Ha ctygeHTuTe BbB OTT Ambon.
Mpeanoxennat PLC, wmoxe pga ce
nsnonsea W OT Xopa, KOWUTO Hamat
3a4bnboYeHn MNOo3HaHMA N0 EeNeKTPOHMKA,
aBTOMaTuKa n nporpammpatHe, 3a
peanun3npaHe Ha COOCTBEHN NPOEKTM.

5. lluteparypa

training, ensures the independent
fulfillment of practical tasks by the
students as  basic learners.
Affordable hardware is used to
reduce equipment and maintenance
costs. Students are given the
opportunity to work independently,
which enhances the skills that are
defined in the learning objectives.

From the practical exercises
developed, it was found that the
proposed Arduino PLC controller is
suitable for solving various practical
tasks close to working in real
production conditions. Through it
students acquire skills in automation
of production processes as well as
programming of controllers. Based
on the examples provided in this
project, the developed Arduino PLC
controller has been added to the
existing training course for students
at FTT Yambol, Bulgaria.

The proposed PLC can also be
used by people who do not have a
thorough knowledge of electronics,
automation and programming to
realize their own projects.
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U

JUN3AUH / DESIGN
YNOrATA HA TPA®UYKUNOT ROLE OF GRAPHIC
OU3AJH BO KOPENALIMJA CO DESIGN IN CORRELATION
WHOYCTPUCKU OU3AJH - WITH INDUSTRIAL DESIGN -
nPOM3BOA PRODUCT

Haeud Jlecnomcku, ToHu Bacuu,
KamepuHa [lecnom, Backa CaHOesa

Ab6cmpakm: [u3ajH Kako npouec Moxe Aa
npeseme MHory OpMU BO 3aBUCHOCT 0f
npeameToT WwTo ce aun3ajHupa "
WHOMBUOYaNeuoT WM WHOMBUAYyanuuTe LWTO
yyecTByBaaT. BO KOHTEKCTOT Ha npuMeHeTa
YMETHOCT, MHXEHEPCTBO, apxXuTekTypa W Opyru
KpeaTuBHM [OejHOCTM, [OM3ajH € U UMEHKa WU
rnaron. [n3ajH BO HErOBMOT rNarofiCKU KOHTEKCT
€ MpoLec Ha co3faBake U pasBMBak€ Ha nnaH
3a ecTeTCckM N PyHKUMOHaNeH npegMeTt, 3a WTo
e noTpebHo €C004BETHO UCTpaxyBahse,
pasmMucnyeawe, Modenuvpawe, npunarogysare
n pe-gusajH. Kako umeHka, AnsajH ce KOpucTu 1
Kako doMHaneH nnaH 3a gejcTBo (UpTex, moaen
UNn Opyr onuc), unu pesyntat Ha crnegexwe Ha
TOj nnaH 3a AejctBo. B3aemHaTa Bpcka nomery
rpadPuykMoT UM UHOYCTPUCKUMOT AM3ajH e
HepacKuUHMBa OOHOCHO rpadunyknoT AnsajH € BO
doyHKUMja HA UHOANCTPUCKNOT OM3ajH Kora CTHyBa
300p 3a MHAYCTPUCKM NPOM3BEOEHU NpeaMeTy.
padhnykoT AmM3ajH ja nojacHyBa cnukaTta Ha
WHAYCTPUCKMOT AN3ajH.

KnyyHu 360poeu:  WHOYCTPUCKM AW3ajH,
rpadovyku amnsajH, hopma, naeja. Npumena

L<Ju3ajHom ce pasnukysa 00 ymemHocma
3amoa wmo yMemHuKom 3a ceoemo 0esio
o0ezoeapa camo Ha cebe, a dusajHepom Ha cebe
U Ha Hapa4umernom®,

Papomup BykoBuk (ocHosay Ha KeadApm)

David Despotoski, Toni Vasic,
Katerina Despot, Vaska Sandeva

Abstract. Design as a process can
take many forms depending on the
subject being designed and the
individual or individuals involved. In the
context of applied arts, engineering,
architecture and  other creative
activities, design is both a noun and a
verb. Design in its verbal context is the
process of creating and developing a
plan for an aesthetic and functional
subject, which requires appropriate
research, thinking, modeling,
customization and redesign. As a noun,
design is also used as a final plan of
action (drawing, model or other
description), or the result of following
that plan of action. The interrelationship
between graphic and industrial design
is unbreakable, ie graphic design is a
function of industrial design when it
comes to industrially produced objects.
Graphic design clarifies the image of
industrial design.

Keywords: Industrial design, graphic
design, forma, idea, application

,Design is different from art because
the artist is solely responsible for his
work, and the designer himself and the
outsourcer”.

Radomir Vukovic (founder of

QuadArt)
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1. BoBep
"padunykmoT an3ajH (rpadnuko
ypeaoyBawe) e npouec Ha Bu3yenHa

KOMYHMKaLMja CO KOPUCTEHE Ha TEKCT u/munm
doTorpacmn o4HOCHO unyctpauum 3a ga ce
npectasn uHopmauumjata UM nak ga ce
NUcTakHe Hekoja nopaka. ['padpuyknoT ansajH
BO rofieM [en 3Hayu ro3HaBawe Ha
€CTEeTCKM BEeLUTVHU N MajCTOPUN, BKITy4yBajKu
Tunorpadumja, dotorpaduja, unyctpauuja,
cumbon n 60ja 1 HUBHO CNoXyBahe OQHOCHO
KOMBUHMpare [9,23]. padunyknoT ausajHep
MMa 3a 3agada fa ro Bmsyenumsmpa cekoe
NnOejHoO pelueHne co uen apyrute ga moxart
nonecHo ga ro pasbdepar. HeroaTta 3agadva
€ KoMbuHMpawe Ha BepbanHu enemMeHTn BO
e[lHa opraHusvMpaHa u eduKkacHa uenuHa u
noegHocTtaByBawe Ha POpPMUTE OAHOCHO CO
MWUHYMYM nNHumM ga objacHu ce [14,17].

padunykm omMsajH e npuMmeHeTa yMETHOCT.
Kako gucuunnuHa ausajHoT ce 3aHuMaBa Co
n3paboTka Ha neyateHu pelueHuja. Bo osue
peLleHnja cnara: KHWUW, cnncaHwuja,
omnnbopaw, BU3UT KapTw, Opowypn,
KaTtanosu, nukTorpaMmm U cnu4yHo. lNoHoBute
AeduHUUMM 3a rpauykm OM3ajH BKIydyBaat
N rpapmnykm NpoayKUMM Ko ce npunarogeHun
BO €ITeKTPOHCKN MeOuyMU, Kako UHTEPHETOT
unn Tenesusujata u apyrm meauymu. Co
TOYHO onpegeneHa uen Hape4yeHa
npenosHatnueocT [1,3,12].

lMpumeHa Ha rpaduykn amnsajH_- dusajHoT
MOXe gda noOMOrHe BO npoAdaBake Ha
npon3BogoT WM unaejata npeky edukacHa
BU3yenHa KOMyHukaumja. Toj ce npumeHysa
Ha NpouM3BOAN N eneMeHTU o4 VUAEHTUTETOT
Ha KOMMaHwjata npeky noroa, 6on,
ambanaxa u TekcT [6,20,24]. Cute oBue ce
nedvHupaat kako bpeHampane. Bo pamknte
Ha yCnyrmte NOHYAEHW O4 MHOry rpadouykm
aunsajHepun, GpeHanpaweTo [obu noronemo
3Havyewe. [logeka noumuTe ce MEHNMBM,
OpeHOMpakeTo € MCKIYy4yMBO MOBP3aHO CO
MapkaTa 3a naeHTUdrKyBaHe nnu
3alWITUTHOTO MMe Ha npou3BOAOT  UIU

1. Introduction

Graphic design (graphic editing) is
a process of visual communication
using text and/or photographs or
illustrations to present information or
highlight a message. Graphic design
in large part means knowledge of
aesthetics and mastery, including
typography, photography,
illustration, symbol and color and
their combination or combination
[9,23]. The graphic designer has the
task of visualizing every design
solution so that others can more
easily understand it. His task is to
combine verbal elements into one
organized and efficient whole and
simplify forms, with a minimum of
lines to explain [14,17].

Graphic design is applied art. As a
discipline design is concerned with
producing printed solutions. These

solutions include: books,
magazines, billboards, business
cards, brochures, catalogs,
pictograms and the like. Newer

definitions of graphic design include
graphic productions that have been
adapted to electronic media, such
as the Internet or television and
other media. With a definite purpose
called recognizability [1,3,12].
Graphic Design Application -
Design can help sell your product or
idea  through effective  visual
communication. It applies to
products and elements of the
company's identity through logos,
colors, packaging and text [6,20,24].
All of these are defined as branding.
Within the services offered by many
graphic designers, branding has
become more important. While
terms are changeable, branding is
solely related to the identifying mark
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ycnyrata, Kage KoprnopatuBHUOT UOEHTUTET
MOXe Oa MMa MOLUNPOKO 3Ha4YeHe noBp3aHo

CO CTpykTypaTa W eTOoCOT Ha efHa
KOMNaHwuja, Kako n 3a Hej3NHNOT
HagBopeLleH narneg. padunykuTe

Ou3ajHepn 4ecto ce fen on TUMOT KOj LUTO
paboTM Ha KOpnopaTUBHWOT WAEHTUTET W
OpeHanpareTO HA NPOEKTUTE.

CnocobHocTu - EneH rpadunyko-
ON3ajHepCKN  MpPOEKT MOXe [da  BKy4Yn
CTUNM3npawe W npeseHTaumja Ha eaeH
MOCTOEYKM TEeKCT WU Koja 6uno Beke
NnocToeYKka M3NOXEHOCT BO CrMKa UNWU CINKK
cosgageHn og rpacdounykunoT amsajHep [15,21].

BusyenHa ymeTHocT - [lpeg pa Owuaat
ynotpebeHn BO [OuM3ajHOT, rpaduykute
ernemMeHTM Mopa Ja HacTaHaT CoO NMOoMOoL Ha

BM3YENHO-YMETHUYKM BELLUTUHN. Osue
rpadpmkn ce 4Yecto (HO He cekoral)
co3gageHn on CcTpaHa Ha  rpaduykuoTt

OunsajHep. BusyenHaTta ymeTHOCT BKyyyBa
n3paboTkn Kou, MO npupoada ce BU3YESHW,
KOpUCTEjkn ce, oa TpaguumoHaneH meanym
0o otorpadumja nnm KOMMjyTepCKn
npuMeHeTa yMEeTHOCT.

WHpgyctpuckn amsajH_- Bo cekojoHeBHUOT
roBOp, MHAYCTPUCKUOT Ou3ajH reHeparnHo ce
ogHecyBa Ha opmaTa, QyHKumnjata Ha
npounasogorT [2,18,19,25]. [In3ajHupar-eTo Ha
€deH npou3BOA4 3HayM pas3BuBake Ha
dYHKUMOHaNHUTE n ecTteTckuTe
KapakTepUCTMKM Ha MpomM3BOAO0T, MpuToa
3eMajkm rm BO npenBua npopgaxbarta Ha
npon3BogoT, TpoLIouMTE 3a NPOM3BOLACTBO
UK 3a TPaHCNopT, CKnagupawe, nornpaska un
N3noxyBame. Cnopep npaBoTo Ha
WHTEereKkTyanHa CorncTBeHOCT, WHOYCTPUCKN
On3ajH e OHOj KOj ce oaHecyBa CaMO Ha
YKpacHuUTe, OAHOCHO €eCTETCKM acrekTu Ha
npounasogort [8,11,22]. Co gpyrmn 36oposu, ce
ogHecyBa CcamMO Ha M3rnegor Ha  TOj
npousson. WMako Am3ajHOT Ha npomsBodoT
MOXE Aa MMa TEXHUYKN U OYHKLMOHANHK
KapaKTepuCTuUKM, WUHOYCTPUCKMOT  OM3ajH,
Kako KaTteropuja BO npaBoTO Ha

or trademark of a product or service,
where corporate identity can have a
broader meaning associated with a
company's structure and ethos, as
well as its external appearance.
Graphic designers are often part of
a team working on corporate identity
and project branding.

Skills - A graphic design project
may involve the stylization and
presentation of an existing text and
any existing image or image
exposure created by the graphic
designer [15,21].

Visual Art - Before being used in
design, graphic elements must be
created using visual art skills. These
graphics are often (but not always)
created by the graphic designer.
Visual art includes works by nature
that are visual, using everything
from traditional media to
photography or computer applied
art.

Industrial Design - In everyday
speech, industrial design generally
refers to the form, function of the
product [2,18,19,25]. Designing a
product means developing the
functional and aesthetic
characteristics of the product while
taking into account product sales,
production or transportation costs,
storage, repair and exposure.
According to intellectual property
law, industrial design is one that
deals only with the decorative or
aesthetic aspects of the product
[8,11,22]. In other words, it only
refers to the look of that product.
Although product design may have
technical or functional
characteristics, industrial design, as
a category of intellectual property
law, refers only to the aesthetic
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WHTEereKTyanHa CONCTBEHOCT, Ce OAHecyBa
camMO Ha ecTeTckaTa npupoja Ha KpajHuOoT
Npov3BO4 M Ce pasnukyBa o Ouno kou
TEXHUYKM NN (PYHKUMOHANHM  acCnekTun.
MHOYyCTPUCKMOT Ou3ajH € BaXeH 3a ronema
rpyna WHOYCTPUCKM NPOM3BOAWN, MOOHU W
payYHO M3pabOTEHN NPOM3BOAM OF TEXHUYKMK
N MeOULMHCKU UHCTPYMEHTU [0 YaCOBHULN,

HakKUT W ApPYrn NyKCy3HW npegmeTwn, oA
Npou3BoAM 3a [OOMaKMHCTBOTO, Wrpaydku,
meben, €nNeKTPUYHU anapaTu o

aBTOMOOUNN N apXUTEKTOHCKM M3Beaodu, og
ANn3ajH Ha TEeKCTUN 4O CNopTCKa onpema.

2.Excnosuumja

Nhoyctpuckm av3ajH nma ABOjHa
npumeHa. Toj cnyxm 3a fa ja 3agoBomnu
notpebarta oa y6aso n kopucHo. o cBojaTa
CyWTMHaA M NO CBOjOT 06MMK, CO KOj U ce
npeseHTUpa Ha jaBHOCTa, TOj Ce Haofa Ha

nonosuvHa naT, Mery npPOHajAOKOT M
L,dnctata“ ymetHocT. [lpaBHaTta 3awTuTa Ha
WHOYCTPUCKMOT  OM3ajH € Hekage Ha
cpeavHaTa mery NPOHaoraykoTo n
aBTOPCKOTO npaso. NHaycTpuckaTa
COMCTBEHOCT €  3auHTepecupaHa  3a
CTpaHaTa Ha oBue TBOpOW, WTO wMa

KapakTep Ha yTunaTtepariHOCT — 3a HMBHaTa
NHOYCTpUCKa NPUMEHANBOCT [4,7,10].
ABTOPCKOTO NpaBo, Nak, € 3anHTepecupaHo
3a HMBHaTa Adpyra CTpaHa 3a
ymeTHuykaTta. [lpaBHaTa 3awTuta Ha
WHOYCTPUCKMOT OM3ajH Ce COCToM  BO
3aWTnTa Ha OUCTUHKTUBHUTE efneMeHTU Ha
KoM ce [JOrku ycrnexoT Ha nasapor.
[MpaBHaTa 3awTmta Ha WHOYCTPUCKUOT
On3ajH rnokpaj [Opyroto, ro MHTEH3MBUpa
WHBECTMPaHETO BO PEeCcypcuTe Koj ro Heryea,
ro cpopcmpa [Ou3ajHOT, Kako enemMeHT Ha
NPOV3BOACTBOTO. 3awTutata Ha
WHOYCTPUCKNOT Au3ajH, BO OALENHU 3eMju, e
peLleHa Ha pasfMyHN HaYNMHU CamMOoTO napye
Of1 HAOYCTPUCKM AN3ajH.

®dyHkumn Ha gusajHoT- 3a pga Guge
ycneweH WHOYCTPUCKMOT AMU3ajHOT Ha Mopa

nature of the finished product and
differs from any technical or
functional aspect. Industrial design
is important for a wide range of
industrial products, fashion and
handcrafted products from technical
and medical instruments to watches,
jewelry and other luxury items, from
household products, toys, furniture,
electrical appliances to cars and
architectural products, from textile
design. to sports equipment.

2.Exposure

Industrial design has a dual
application. It serves to satisfy the
need for good and useful. By its
essence and form, which it presents
to the public, it is halfway between
invention and "pure" art. Industrial
design remedies are somewhere in
the middle between inventor and
copyright. Industrial property is
interested in the side of these
works, which has the character of
utilitarianism - for their industrial
applicability [4,7,10]. Copyright, on
the other hand, is interested in their
other side - the artistic. Industrial
design legal protection consists of
protecting the distinctive elements
that owe market success. The legal
protection of industrial design,
among other things, intensifies the
investment in the resources it
nurtures, pushes design as an
element of production. Industrial
design protection, in individual
countries, is dealt with in different
ways by the very design of industrial
design.

Design Functions- To be
successful industrial design must
fulfill five basic functions [5,13,16]:

v Design in a function of
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Aa ucnonHysa neT OCHOBHU
[5,13,16]:

v' On3ajHoT BO (hyHKMUMja HA ONCTUHKUMja
NN  KOHKYPEHTCKO AndbepeHumnpame, LTo
nogpasbupa MHOBATMBHOCT M KpeaTUBHOCT
BO [M3ajHOT;

v' [AnzajHoT BO dyHKUMja Ha
NPOV3BOACTBO, AN3ajHOT MOXe [a ro oriecHe
NPpOuM3BOACTBOTO W UCTOBpPEMeHO  [Ja
OBO3MOXW NOEKOHOMUYHM NPOU3BOACTBO;

v OnszajHoT BO dpyHKUMja Ha noTpebute
Ha  MOTpowyBa4uTe, BHMMaHUETO  ce
HacoyyBa Ha ynoTpebHata BpedHOCT Ha
Npou3BOAOT, CO uUen Ada fojaat Ao uspas
dyHKUMOHanHocTa, KBanuTeToT 7
npMMeHaTa Ha Npoun3BoaoT;

v' OnzajHoT BO byHKUMja Ha ecTeTuka, CO
LITO ce 3ronemMyBsa BU3yenHarta
npeTnasnuBoCT Ha Npon3BOAOT,
NpMBNEYHOCTa U HeroBaTa aTPakTUBHOCTA,;

v' AnzajHoT BO dyHKUMja Ha
anctpubyumja, co uen ga ce onecHe camara
ancTpubyumja Ha NpousBoAOT, NakyBaHeTO,
paKyBareTO Ha NpuM3BOAOT M CO Len Aa ce

dyHKLMN

Hamanu PU3NKOT Ha eBeHTyarnHo
owiTeTyBame.

Kako #n Bp3 Cekoj  WHAOYCTPUCKM
npou3BedeH npousBog Taka W Bp3

CBETNeYkNTe Tena e B3aeMHa BpckaTta
nomery  WHOYCTPUCKMOT U rpadnydKmoT
On3ajH, BO HMBHaTa OCHOBa CpPOAHOCT €
dopmata wn ©OojaTa kou, ce 0Oasn4HU
ereMeHTN HO BO MOMEHTANHOTO peLleHne ce
efeH CO [Apyr u ce HagornosrHysaaT Ha
OCHOBaTa Ha NpUMUTUBHA hopma.

Pa3BreHu ce MHOry BapujaHTHU peLLeHunja
KOW rnojacHyBaaT TpaHcopmaumjata Ha
hopmaTta 3a pasnuyHa npumeHa.

EneH enemMeHT Koj € Haepasgennue coO
WHOYCTPUCKUOT AN3ajH OOHOCHO Tue ce BO
ronema uHTepakumja cekoe WHOYCTPUCKK
An3ajHupaHo napye Tpeba pa 6Guaa
NOTKPENEeHO CO rpaduykn Am3ajH o4 acnekT
Ha HeroBaTa 4uMcTa YHKLUWUOHANHOCT WK
Hacoka 3a ynoTpeba Ha MHAYCTPUCKK

distinction or competitive
differentiation, which means design
innovation and creativity;

v" Design in production function,
design can facilitate production and
at the same time enable more
economical production;

v Design to serve the needs of
consumers, attention is focused on
the use value of the product in order
to express the functionality, quality
and application of the product;

v'  Aesthetic  design,  which
increases the product's visual
cautiousness, attractiveness and
attractiveness;

v' Design for distribution, in
order to facilitate the distribution of
the product itself, packaging,

handling of the product and in order

to reduce the risk of possible
damage.
As with any industrial

manufactured product, the luminous
fixtures are interconnected by
industrial and graphic design, at the
core of which are the form and
color, which are basic elements but
in the instant solution are
complementary to each other and
complement each other on the basis
of primitive form..

Many alternative solutions have
been developed that clarify the
transformation of the form for
different applications.

An element that is inseparable
from industrial design, that is, they
are in great interaction, every
industrial designed piece should be
supported by graphic design in
terms of its pure functionality or the
direction of use of the industrially
produced object. Complete
elaboration is the shape of a light
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npon3seneHnoT npegmer. LlenocHaTa
pa3paboTka e dopmata Ha CBETNELKOTO
TEeno Koe 4YnCTOo onpefeneHa opma Koja co
HejsuHa TpaHcadpomaumja e nosiHa unu
edHOCTaBHa npasHa fnuHeapHa dopma Kage
aKUeHTOT € aBe Bp3 wurpata Ha
dyHKUMOHaNHaTa CBeT/IMHA CO MpoOMeHa Ha
dopmute ce pobumBa u ambueHTanHa
CBETMIMHA, OOHOCHO [OM3ajH KOj KOPUCHUKOT
CTaHyBa Au3ajHep Ha KKYNeHUOT npoun3Boj.

body which is purely defined form
which by its transduction is full or
simple empty linear form where the
emphasis is on the game of
functional light by changing shapes
to obtain ambient light, or design
that the user becomes a designer of
the purchased product (Figures 1
and 2). The concept of graphic
expression is inextricably linked to

KoHuenToT Ha rpadonykoTo nspasyBarwe ce € lamps simply sent with their
BO HepasfgernHa BpcKa CO CBETUNKUTE Kou combinatorics.
edHOCTaBHO Cce npartar CoO HuMBHaTa
kombuHaTopuka (Cnvkn 1 1 2).
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a #4
bttn

Cnuka 1. CKkMum Ha cBeTJ/IeYKM Tena Figure 1. Sketches of light fixtures

©

A, AEcnor

A, AEcnor
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Cnuka 2. MakeTu Ha CBeTNne4YKo Teno —

BapujaHTu,rpacpuyku gu3ajH Koj npousnerysa

o4 AU3ajHOT Ha CBeTne4YkuTe Tena

4. 3aKkny4ok

Bo Bpeme Ha oTBOpeHn nasapu 1 ronema
KOHKypeHuMja Ha npou3BOaU W YCNyru,
notpebHo € p[ga ce uCTakHeme o4
ocTaHatute noHyan. IHaycTpucknoT ansajH
npeTcTaByBa NpaBO KOe Ha Npon3soauTe 3a
KOW e HameHeT WM fJaBa onpegerneH
BU3yereH, ecTeTCKu, €ProHOMCKM,
npakTU4YeH UM HaMEeHCKU KBanuteT KOj v
pasnvkyBa of oCTaHaTuTe Npou3BoAM KOu
ce NPUCYTHN Ha nasapoT.

padpmykm Ou3ajH € YMEeTHOCT W
npodpecmja 3a un3bop M ypenyBawe Ha
OApeneHN BU3YErTHU €efleMEHTUM Kako LWTo
ce Tnnorpadwvja, doTorpadumija,
unyctpaumja, cumbornm m ©6own, co uen
npeHecyBawe Ha Hekoja nmnopaka [Oo
ogpegeHa  nybnuka. [lMoHekoraw  3a
rpadpuykn amnsajH ce KOpUCTU KoBaHuUaTa
"BU3yenHa KoMyHukauuja", co uen ga ce
UCTakHe HeroBaTa (yHKUMja Ha [OaBame
dopma 1 o0bnuk Ha MHopMaLnn.

LlenocHO nojacHeTm 1 onpegenexHun
npasaTt mngeaneH cnoj Ha PYHKUMOHUpaH-e
KOe Kaj KOPUCHWUKOT W rnefayoT co3gasaart
TOYHa M jacHa cnuka 3a npou3BodoT, ja
noTeHuMpaaTt HeroBaTa (yHKUMOHaNHa u
ecTeTcka BpeHOT 1 co3faBBaT LenuHa.

Figure 2. Luminous fixture models -
variants, graphic design derived
from luminous fixture design

4. Conclusion

In times of open markets and high
competition  for  products and
services, we need to stand out from
other offerings. Industrial design is
the right that gives the products for
which they are designed a certain
visual, aesthetic, ergonomic,
practical or purposeful quality that
distinguishes them from other
products on the market.

Graphic design is the art and
profession of selecting and editing
certain visual elements such as
typography, photography,
illustration, symbols, and colors to
convey a message to a specific
audience. Sometimes the graphic
design uses the "visual
communication" coin in order to
emphasize its function of shaping
and shaping information.

Fully clarified and defined make
for an ideal blend of functionality that
creates a precise and clear image for
the user and the viewer, emphasizing
its functional and aesthetic value and
creating a whole.
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NKOHOMUYECKA U COLIMATIHA TEOTIPA®US Un
ECONOMIC AND SOCIAL GEOGRAPHY

MHOBAUUUTE W HEMATEPUAJITHUTE AKTUBU B KOHTEKCTA HA
PET'MOHAJIHATA TrEOTPA®UA N PASBUTUE

Mupocnae 3names

INNOVATIONS AND INTANGIBLE ASSETS IN THE CONTEXT OF
REGIONAL GEOGRAPHY AND DEVELOPMENT

Miroslav Zlatev

Abstract. The topically of the scientific publication nowadays is driven by the
increasing influence of the innovations and intangible assets over the development of our
world and the regions. The digital era of intangible knowledge had begun at the end of the
XX-th century is complexed and extremely dynamic. The time and space here are being
perceived as significant for the social and economic sphere. Obviously, intangible resources
and assets are manifested like in the term of these two variations: Space and Time. They
evolve as different types according to what they really are. According to Baumann (2001),
these publicly-social relationships today stand out with polyvalence, mobility and diversity.
Diversity naturally develops competition and contributed processes such as globalization,
digitalization and regionalization. The levels of difference and synergy between components
of the system affect the spaces different ways, therefore they can change the conditions in
the environment

Key words: innovations; knowledge; intangible assets; regional geography; regional
science, regional competitiveness, regional development

YBopg

AKTyanHocTTa Ha HayyHata nybnukaumss e nopodeHa OT HapacTBallOTO
BNUAHME Ha WMHOBaAUMUTE WU HemaTepuanHuTe akTMBW 3a pasBuUTMETO. [urutanHaTa
enoxa Ha HemaTepuanHoTO 3HaHWe, 3ano4vHana B Kpasg Ha XX B., € CrnoxHa u
AnHaMmu4Ha. BpemeTo u nNpocTpaHCTBOTO B Hes Ce Bb3npuemar KaTo 3Ha4yMMu 3a
coumanHo-mKoHommuyeckata reorpadpus npobnemn. HecbMHEHO HemaTtepuanHute
pecypcu M akTMBM Ce NposiBABAT B YCMOBUATA Ha CblUMTE [OBE NPOMEHMMBMU:
NPOCTPaHCTBO M Bpeme. Te ce pas3BuMBaT MO pas3fMyeH HauvMH cnopea mecrtarta, B
kouto ce Hamupat. Crnopen bayman (2001) obuiecTtBeHO-coOUManNHNTE OTHOLLEHUS
AHEC ce OTKposiBaT C  MONIMBANEHTHOCT, MOOMNHOCT ©n  pasHoobpasue.
Pa3sHoobpasneTo passBuMBa MO eCTECTBEH MbT KOHKYpeHUMSTa M crnomara npouecwu
Kato: rnobanusauus, gurntanusauma u pervoHanusaums. HuesaTta Ha pasnuuve u
CUHEPIUA Mexay CbCTaBHUTE eNleMEHTU Ha CUCTEMUTE BINSAAT Pa3HONOCOYHO BbPXY
npocTpaHcTBata. CrnegoBaTesniHO Te NPOMEHAT N ycrioBusaTa B cpeaaTa.

Tean ,HOBM" (pakTOpnM OKa3BaT MpsAKka U KOCBEHa CTeNeH Ha BIUsSiHUE BbpXy
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reorpadckata couuanHo-MkoHoMmmudecka cpega. [lpobnemaTtukata wumMa npsiko
OTHOLUEHME KbM pPasBUTUETO Ha PErMMOHUTE M TsXHATa aganTtaumsi B HOBUA CBAT.
OcobeHocTUTe Ha HEroBUTE CbLCTABHM YacTu MOraTt Aa ce OTKPUSAT B Xxunortesarta 3a
WHOBALMUTE M HOBUTE TEXHOMOMMK KaTo HemMaTepuarHu akTMBM U Cb3ganuTe ce B
cpegata  ycnoBus 3a HeCbBbpLUEHA KOHKypeHuusi. WHTepaucuunnimHapHuaT
XapaKkTep Ha NOHATUATA Hanara TeHgeHumdaTa Te a ca nNpegMeT Ha u3ydaBaHe U
00siCHEHME OT HaykuM KaTo: COUMOMOrns, KymnTypomnornd, ncuMxoriorns, WKOHOMMUKA,
dyTyporiorma v Op. C efHa OCHOBHa LUen pfa TMnocTaBAT TeopeTuyHata wu
KOHUenTyanHa pamMka Ha ngeuvte 3a ,3HaHue”, ,MHoBauun® n ,HemaTepuaneH aktme®.
B TO31 cMuchn, KNOHOBETE Ha reorpadusaTa, KOMTO ce 3aHMMaBaT C n3cneaBaHus Ha
COLMNaNHO-MKOHOMUYECKUTE MPOLIECH, Ca B CbCTOSAHME Aa OOSACHAT pasfiMyHu TUMNOBE
NPOCTPAHCTBEHM OTHOLUEHUS U CbCTOSIHUA Ha cpefarta. 3atoBa HemaTepuanHute
MHBECTMLUMN W pecypcu ca obBekT Ha reorpad)Cko MHTepnpeTupaHe. HayyHOTO
HanpaBfieHMe Ha reorpadusaTa OT CBOETO 3apaxjaHe Cb3faBa TeoPUM U KOHLEeNUUK
3a TuUNonoru3auuMst Ha TepuTopuanHuTe eavHuuun, cnopen GYyHKUUUTE, KOUTO
n3nbnHaBart. [JHeC HOBUTE TEOPETUYHW MOAXOAWM CRyXXaT OCHOBHO 3a u3cnenBaHe,
TakCOHOMUS W1 yrnpaBfeHne Ha Te3u TeputopuanHm cuctemn. CnomeHaTute 4ONUPHU
TOYKM Ha TeopusiTa 3a HemaTepuarHuUTe akTUBU N MPOCTPAHCTBEHUTE U3PaAXKEHUs
obycnaBsa akTyanHocTTa W MHTepeca KbM Ta3n Tema. MHepumAta Ha cvbutmsita
[oKa3Ba, Ye MeToaumTe N NoaxoauTe 3a uacnedBaHe B COLMAnHO-MKOHOMMYecKaTa n
B permoHanHarta reorpadus ce NpoOMeHAT TBbpae 6aBHO B CpaBHEHWE C AMHaMUKaTa
BbB BPEMETO.

Mawabute Ha nposiBNeHne Ha Te3n HOBU (PEHOMEHM YECTO ce naeHTuduumnpar
C MNPOCTPAHCTBOTO Ha NPUPOLHO-COUMArHA U UKOHOMMKO-COLMArHA  CUCTEMMW.
HoBuTe Teopun okasBaTt BNUSHUE BbPXY BPb3KUTE N KOMMOHEHTUTE B PErMOHUTE U
panoHuTe no pasnuyeH HauduH. [locodeHuTe akTopu Ha JOKanmM3npaHo 3HaHue,
TpaHcopMUpaHO B HemaTepuanHm akTMBuM U MHOBaLMW, OEWCTBA €OHOBPEMEHHO
KaTO eK30reHeH n eHaoreHeH akTop 3a pas3BuTue Ha TeputopusaTa. HTepechbT KbM
TemaTa ce obycnaBs OCHOBHO OT KoHuenumute Ha Kactenc n Tocnbp 3a Mpexosute
obuiectBa M OT Tasm Ha [lonaHn n [paHOBeTep 3a yCTaHOBSABAHE Ha 3HAHMETO WU
WHBECTMUMNTE B onpeneneHn nokauun. B gonbnHeHne Yectnenk n Xackbn (2018),
paskpuBat CUMMNTOMMTE Ha 3acUNBaLLOTO Ce  LUMPKYNSAPHO BUSHME Ha
HemaTtepmanHua kKanutan 3a rnobanHoto 6baelwte. Crnopen TexHuTe nydGnukauum,
coumanHata WHTerpaums ce Uu3BbpLiBa CbC cunaTta Ha BPb3KUTE, CBbpP3aHu C
npegasaHe Ha MHGOPMaUMs U 3HaHWE, KOATO pedriekTupa Npako Bbpxy MecTaTta.
[onbneanku ngedara 3a HematepuanHocT, gobassame n TBbpaeHMeTo Ha K. MNonbp 3a
HanMyYnMeTo Ha TPWU CBATA: Ha naevTe; npupoaata U YOBEYEeCTBOTO. TyK OTKpuBame
Bpb3kaTa C reorpadckata Hayka, KOSTO M3yvyaBa B3auMMO3aBUCMMOCTUTE MeXAy
counyma, npoCTpPaHCTBOTO M BpemeTo. CnefoBaTenHo HemMaTtepuanHuTe akTUBY U
3HaHMEeTO B npoueca Ha rnobanHo pasBuTME UMAT MNPSAKO OTPaXEHWE BbPXY
permoHanHocTTa, TepuTopuanHuTe pasnuuus W fnokanu3aumdara.  3aToBa
yCTaHOBSIBAHETO Ha HeMaTepuanHuga kanutasn nu 3HaHUeTO Cce BNUCBaT B TEOPETUYHO
KOHUenTyanHaTta CbLUHOCT. HoBUTE MHTepnpeTauuMmM B permoHanHata u couuarnHo-
MKOHOMMYecKaTa reorpacma ce cBbp3BaT C HoBaTa Kateropua pecypcu -
,HemaTepuanHm akTmen“ NPomM3BOgHM Ha JIOKaNU3MpaHoOTO 3HaHMKeE.
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O6eKT 1 npeagmMeT Ha n3cnegBaHeTo

TeopeTnyHaTa CbLLHOCT Ha HOBUTE MOAXOAWM 3a u3cneaBaHus B obractta Ha
pernoHanHarta u couuanHo-MKoHOMuYecka reorpadgpusa ce noctasat ot dropuaa,
KOWTO onpenens reorpaduaTta kato "Hayka 3a Tpute T". Tpute CbCTaBHU enemMeHTa
cropef Hero ca: TEXHOMOMNS, TanaHT U ToNepaHTHOCT. TanaHTbT € HemaTtepuarneH
pecypc, KOUTO B KOMBMHaLMs CbC 3HAHWETO Cb3aaBa TexHonorumte. A cama no cebe
C/ TONepaHTHOCTTa Ce MOCTUra Yypes Mno3HaHuMe 3a OO OYOBELUKUTE LIEHHOCTU U
eTuka. [Npe3 2008 r. AnsuH Todnbp paskpu ponsTa Ha 3HAHMETO 3a Cb34aBaHETO Ha
6nara. Topnbp cunTa, Ye HemaTepuanHuUTe akTMBU Cb3gaBaT He camo BoraTcTea, Te
narpaxgat HOB BUA UMBUNU3ALMOHHO pasBuTMe. HoBaTa nocoka ce cBbp3Ba C
pasBuTMe Ha yCcnyrute, KpeaTMBHOTO MWUCMEHe, 3HaHuATa, WHOBauuuTe WU
npodecnoHanHnTe ymeHust n keanudpukauun. Ob6eKkTHaTa CbLHOCT Ha HayyHaTa
cTatus € u3paseHa B NpouecuTe Ha HaTpynBaHe Ha HemaTepuariHu MHBECTULMU U
pecypcu B reorpadCckoTo npocTtpaHcTBOo. CBbp3BaHETO Ha MecTaTa, B KOUTO ce
nokanusmpar 3HaHUETO U KpeaTMBHOCTTa, MMa CbOTBETCTBME C ObekTa Ha HaykaTta
reorpacumsa. Tosa obycnaes m3bopa Ha TemaTa 3a AOKa3BaHe Ha pervoHanHaTa u
nokanHa KoHUeHTpauusa 1 pasnpeneneHne Ha HemaTtepuanHuTe akTMBM KaTo (pakTop
3a pasBuTMe Ha TeputopuaTa. KoHUeHTpauusTa Ha TakbB TUM MNOTEeHUManu uma
MHOroBapuvaHTHW pervoHanHu cueHapun. CriegoBaTesiHO ce 3acunBa cunaTta Ha
XOPU3OHTaNHUTE BPb3KU, KOUTO pas3KpmBaT YCKOPSBALLOTO Ce BNUAHWE HA 3HAHWETO
KaTo TepuTopuaneH daktop u cybekT Ha uscnegsaHe.

PernoHanHoTo passBuTue gHec ce onpedens B ronsiMa cteneH oT usbopa Ha
nokauus 3a UHBECTULUKN B KpeaTUBHWU MHAOYCTPUM U pa3BUTUE Ha MecTa 3a XUBOT U
npyBrAvYaHe Ha MMaguM xopa, HOCUTENW U NoTpedbuTenu Ha HemaTepuaneH akTuB.
ToecT 3HaHMETO ce nokanuavMpa B MPOCTPAHCTBA, KOUTO Ce XapakrtepusmpaT C
TonepaHc, pasHoobpasue, HanuMyune Ha HOBM MAEen uUnM MecTa, KOUTO cb3gasar
yCIioBMS 3a KpeaTMBHO ,MUIbO“. 3aToBa HemaTepuanHaTta UHOYCTpUs Ha Kogose u
yucna, uspaseHa B coptyep, cb3gasa Hoea ,[eorpadusa 6e3 rpaHmun’.

[Hec pernoHanHute reorpadckn uscnensaHus TpsabBa ga ce KOHUeHTpupar
BCE [MOBe4Ye BbPXYy TbPCEHETO Ha HayyHO o0O0AcHeHMe 3a npouecu KaTo:
HemaTepuaneH KanutanmsbM, KpbroBa WKOHOMWKA, OeueHTpanu3auusi, MOBUNHOCT
Ha pakTopuTe, HedopmanHa WKOHOMMKA, couuanHu mpexu u ap. nobanHoTto
HaTpynBaHe Ha noKanuampaHo 3HaHue, BOEHEH, KanuTanoB WM MHOBALWOHEH
noTeHuman ca pyHOameHTanHu 3a pasBUTUETO Ha CBeTa. 3aToBa KOHKypeHuusaTa
Mexay BoAelunMTe CTpaHu € KOHUEHTpuMpaHa B HaTpyrnBaHe Ha HOBM 3HAHUS, KITOM
KbM pa3suTtue B 6baeLLeTo.

[OHec Kuta HagMunHa cBeTa MO npuTexXaHue Ha cynep KOMMTPWU, KOETOo
noBuLIaBa 3anacute Ha HemaTtepuarnHu pecypcu 3a 6nuskute 10 roanHu. MaBHUAT
npegMeT Ha nybnvkauuaTa € pernoHanHoOTO W NOoKanHo pasnpejerieHve Ha
HemaTepuanHuTe pecypcu u reHepupaHuTe MHoBauun. 3aTtoBa NPOCTPAHCTBOTO €
OCHOBHa KaTeropuysi B HayyHaTa cTatus. TOo e 4acT OT KoHuenuuuite Ha
obLecTBEHUTE Hayku, pasrnexgawim ro kato ,3eMHO MPOCTPaHCTBO®, ,dopmarnHa
CTPYKTYpa Ha nopsabk‘, obLlecTBEHO MPOCTPAHCTBO — o6eaMHABaLLO MOHATUE Ha
coumanHata u ukoHommdeckata koHuenums (CtosHos, 2009). B Tasu obnacTt BaxHu
ca uscnegBaHundaTa Ha reorpada TopcTteH XerepcTpaHg no mogena ,MOHTe Kaprio,
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ype3 KOWTO Ce [OKa3Ba HanuMynMeTo Ha Andy3ns Ha HemaTepuanHu akTMBu B
reorpad)CKOTO NPOCTPAHCTBO. ToBa O3HayaBa, 4Ye HemaTepuarHuTe akTuBuU WU
WHOBaUuUTE uMMaT npefenHa CcTeneH Ha reorpadcka rfokanusauuss U
NPOCTPaHCTBEHA NOruKa.

B T03n peg Ha mucnn Mawnkbn [lNopTbp gonbriBa, 4Ye KOHUEHTpauusaTa Ha
TEXHOMNOrMM U 3HaHWe B edMH pavioH UMaT BaXKHO 3Ha4eHue 3a nokanusauusta Ha
dbUpMM 1 TAXHOTO pas3BuUTME BbB BpemeTo. Cnopen Hero Te nmaT CBOMCTBOTO [a ce
rpynupat B MPOCTPAHCTBEHO 060COGEHN efuHULM, KOUTO Hapuda ,TEXHOMOrMYHM
knbcTtepu® (Porter, 2000). TaknBa npocTpaHCTBEHM bopMauun ce HabnogasaT gHEC
B CunukoHoBaTa gonuHa B CALL; ABCcTpua B panioHuTe OoKono rpagoseTe 3anubypr,
Npau n WHCOpyk n Buena; permoH CesepeH—PenH Bectdanua B epmaHus;
cTpaHuTe oT beHentokc, AnoHus, KOxHa Kopes, Weenuapma wn gp. Te umar
pasnu4HM TUNoBe (PYHKUMM Ha HeEMaTepuanHuTe pecypcu cnoped HayyHata obnacr,
B KOATO ce passuBaT. PopmupaTr TdACHa cneuwanusauma B pafeHa cdepa Ha
HemaTepuanHuTe akTMBuW, Hanpumep cTpaHn kato PpaHuua u Leenuapuna nmat
AbnrorogvwieH  onuT M cneumanu3auma B KITMHUYHWUTE  NpoyYBaHus U
dapmauesTtukaTta. OT gpyra ctpaHa, epmaHua n benrua ca cneuynanusnpaHu B
Xummnyeckata nNpoMuUINeHocT, kKakto [epmaHuna, Asctpua wn LUlBeuns B
MaLUMHOCTPOeHeTO, obpaboTkaTta Ha MeTann u NPomM3BeEXAaHe Ha cneunanmanpaHu
MawuHu u ypeau. CtpaHute oT HKoromstoyHa A3us ca chneunanusvpaHn B
ereKkTpoHnKaTa u NPou3BOACTBOTO Ha MUKPO yunose, kakTo Wtanus un ®paHuusa B
MogHaTa MHAOYCTpUS.

OcHoBHa uen v 3aga4u

OcHoBHaTa uen Ha uscrneaBaHeTo € Aa U3SICHU AMHaMuKaTa Ha HaTpyrnBaHe U
angysnsata Ha HemaTtepuanHu aktmeu. [lpocnegsiBaHe Ha NPOCTPAHCTBEHUTE
Bb3AENCTBUS 3a reHepupaHe Ha MHOBaUMM W HOYy-xay B HoBata AUrUTaniHO—
MKOHOMMYecka couuanHa napagurma. OCHOBHUTE u3cregoBaTeNncku 3agadn ca
n3paseHn B: OOSICHEHMe OTHOCHO reHe3uca U TeopusiTa Ha HemaTepuarHuTte
aKTUBM B CMUCbNa HA 3HaHWETO; TbPpCEeHe Ha B3auMoOBpbBb3Ka C reorpadpckurte
HayKu; nscneaBaHe pasnpeaerieHMeTo Ha pecypcute B EBpona v octaHanarta
YacT OT cBeTa C aKueHT 3a Bbnrapua. OCHOBHUTE XMNOTE3N Ce KOHLUEeHTpupaT
BbpXy pelwaBaHe Ha (PaKTOpPHM pervoHanHW aHanmmMaM W OueHKa Ha
NPOCTPAHCTBEHOTO Bb3AENCTBUE, KOETO OKa3BaT WMHOBaLMUTE WU HemaTepuanHute
aKTMBUW Ha NONUTUKUTE 3a OpraHu3auusi Ha NpocTpaHcTBOTo. Cnopen amepuKaHCKna
reorpad, MKOHOMUCT U ctatucTuk Mapuan PengmaH gudysmaTta ce obycnassa oT
cneguTe, KOUTO OCTaBaT crief HayyHUTe OTKPUTUS, KaTo YecTo Te ca 6asa 3a HOBM
n3obpeteHnss n pasBuTUE Ha HaykaTa. Te3an MHOBaLUWMW Ca CBbP3aHU C OnpeaeneHn
CEKTOPU Ha WHOYCTpUSTa, KOUTO onepupaTt B HAy4YHOTO HarpaBfieHUe, HYXXHO 3a
pa3BuTME Ha HayyHou3cregoBaTenckata W pasBonHaTta pgenHoct (HWPL) 3a
nHaycTpuaTa. ABTOPbBT cCuuTa, Ye crneumdPu4HOTO 3HaHue, KOeTo € HemaTepuaneH
aKTuB, Ma NPOCTPAHCTBEHA CBBbP3AHOCT C KOHUEHTpauuaTa Ha Hay4YHUTe LEeHTPOBE.

3a [okasBaHe Ha Mu3fnoXxeHata XxunoTe3a ca W3NOM3BaHM MeToAu C
UHTEpAUCLMNIIMHApEH, obWo HaydeH W TakmBa C reorpadpckm xapakrtep. O6uwo
BanuaHun 3a reorpadpCckm U pernoHanHu n3crneasaHms no Ta3m tema morat ga 6baat
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WHOYKTUBEH W [eOyKTMBEH MOAXO04, Ype3 KOWTO Ce paskpuBa CTpyKTypata W
nopsiAibka Ha MpPEeXuTe 1 BPb3KUTE B NPOCTPAHCTBOTO. NHAYKTUBHUAT NOAXOA CIYXW
3a UM3ACHABaHe npupodaTa Ha WHOBaAUMMTE W HemMaTepuanHuUTe  aKTUBMW.
[enykTmBHMAT NoaxoA - 3a paskpuBaHe Ha reorpadckoTo pasnpeaeneHue rno CcTtpaHu
N pernoHn. Ypea mertoamkata Ha MpexuTe ce [oKa3Ba B3aMMHaTa 3aBUCMMOCT
MEeXOy €NneMeHTUTE Ha CrOXHUTE MNPUPOAHO CouManHu CUCTEMWU, KOUTO YCNOBHO
mMorat ga 6baaT HapuyaHu 1 permoHu (panonun). 3a geduHULMA Ha pPerMoHanHoTo
pasnpeneneHne B CBeTa Ca WU3NOM3BaHM W aHanua3nmpaHu CTaTUCTUYECKU OaHHMW.
lMoanoxeHn Ha cpaBHWUTENEH aHanus, Te faBaT 6asa 3a cpaBHEHWe u o0bACHeHue
OTHOCHO IoKanmMsauusiTa Ha 3HaHuMe, HemaTepuarnHn akTUBM U HOBM TEXHONOMMA B
reorpad)CKOTO NPOCTPaHCTBO. B gonbrHEHME € MPUNOXeEH N aHann3 Ha TemMaTuyeH
KapTorpad)cku MaTepuan 3a pasnpedeneHMeTo Ha cpeacrtBata B MPOLEHTHO
napaxenue ot bBI1 3a HUP[, koeTo otaena ctpaHuTe B cBeTa B nogrpynu. MetoabT
€ M3MOoN3BaH 3a apryMeHTauusi Ha TBbPAEHWETO 3a pPervoHanHuTe AucnaputeTu
mexay ctpaHuTe B EC-28 1 cBeTa ¢ ooKyC BbpXy permoHnte Ha bbnrapums.

TeopeTuko-MetToaonornyHn OCHOBU Ha U3cneaBaHeTo

CnoxHaTa koMOuHauusi OT NPOCTPAHCTBEHW BPb3KM Cb3JaBa HOBW BWOOBE
cneumanmsaumsa Ha mectata. MHOro ot acnektuTe Ha pa3sutue B obuiecTBaTta gHec
ca CBbp3aHM C HemaTepuanHu (HedopmanHu) popmMuM Ha B3auMOAENCTBME KaTo
HanpumMep: cpeacTBa 3a KOMYHMKaUUs, WHOBALUWOHEH U TEXHOMNOrMYeH TpaHcdep,
Hay4YHW onuTn, rnobanHa TbpProBusa C TEXHONOMMU N 3HaHue u ap. Bvnpekn ceosTa
MMarMHepHa npupoga, Te He MoraT pga cbliectByBaT 06e3 HanmuMe Ha
nokanuaaumoHHa To4ka. 'eorpadCckmsi KOMNOHEHT € HendbexeH. EcTecTBEHO TyK He
TpsbBa Aa 3abpaBsamMe U dakta, 4e TpaHcdopmaumaTa KbM WMHAPOPMALMOHHMU
obwecTtBa, 6asnpaHM Ha HedopmanHa WKOHOMWKA W HemaTepuanHu akTueu, ca
CBPBbX PUCKOBU U HEYCTOMYMBKU. Te ca B CbCTOSIHME [a YCKOPAT HepaBeHcTBaTa B
ceetoBeH Mawab. Hyxpgata Ha o06WeCTBOTO OT 3HaHMA 3a pasBuTUE Ha
TEXHOSIOrMnTe Ypes MHoBaUMnN U HemaTepuanHn MHBECTULMW, Hanara HOB MoAen Ha
permoHanHo nnaHupaHe W MPOCTPAHCTBEHA JIOrMKa B pPErMOHANHOTO pa3BuUTUE.
HoBute haktopm B CBETOBHOTO MPOCTPAHCTBO oboraTaABaT Hay4YHOTO pa3BUTUE Ha
reorpadusaiTa, KakTo ce NOTBBLPAM XunoTesaTta OT HaydHaTa paboTa.

TexHonornyHaTta TpaHcopmMauna Ha coTyepa BNuse Ha MKOHOMUYeckaTa u
coumnanHata cuctema, nopagm KOeTo HemaTepuanHuTe pecypcu moraT ga obaar
06eKkT Ha u3cnegBaHe Ha couumanHata U MKoHOMM4YeckaTta reorpadus. YckopeHaTta
ONHaMMKa Ha CcbOMTMATa 3HAYMTENHO M3NpeBapBa METOAMTE 3a U3CnenBaHusa B
pernoHanHarta Hayka. [1o-BaXHO e, 4e HemaTepuanHuTe akTMBXM He crejsa Ada ce
npuemMat camo nog dopmMarta Ha HAKOMNKO KOHKpeTHW Buaa. Te cnefsa na ce
pa3BmMBaT ycnopegHO C MpouecuUTe Ha eBONuMsATa B MPOCTPAHCTBEHUTE BPBH3KU
MeXOy PasnuYyHM MO paHr LUeHTpanHM MecTa WHKybaTtopu 3a Cb3gaBaHe Ha
HemaTtepmanHu 6nara. Cnopepf reorpackus CMUCHST perMoHanHuTe uacnenBaHus
TpsibBa ga ce KOHKpPEeTM3MpaT BbpPXY KOHLEHTpaUUUTE Ha 3HaHWATa, MHOBaLMUTE U
HemMaTepuarnHu akTuBM U 4oCTbNa O TSX.

3aTtoBa HeCbLUeCTBEHO € JHeC Oda ce npuema, Yye pasCTOSAHMETO € edWH OT
dyHOaMeHTanHMTe nocTynatM 3a opraHuM3aumaTa  Ha  pasnuyHuTe  TUMNoBe
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npocTpaHcTBa. AHanuauTe TpabBa ga obxBaHaT M HOBUTE HayyYHW npobnemwu,
nopogeHu OT BuUpTyanHUTe ,MMarnHepHW“ npocTpaHcTBa. Te cnyxat KaTo
A0Ka3aTencTBO 3a CbLECTBYBAHETO Ha KBAHTOBM peaniHOCTU C MNPOCTPAHCTBEHO
BpemeBu penaumn. ToBa naeHTuduumpa cMUcbia Ha HemaTepuanHuTe akTUBN CbC
CNOXHUTE OTHOLWIEHMS W B3aMMOBPB3KW, KOUTO MpoTMYaT B reorpadCckoTo
NpocTpaHCcTBO. ®PakTMyeckn HemaTepuanHus akTMB W WHoBauuuTe crensaT
TpeHOoBeTe Ha AUrMTanHo-NpOMULLNEHOTO pa3BUTUE B CTpaHuTe U rrnobanHata
cTpaterMs 3a MpecTpykTypypaHe Ha nasapHata W WKOHOMWYECKa CTPYKTypa.
PecnekTnBHO Ha TBbPAEHNETO 3a HapacTBaHE HAa UHBECTULMNTE B HOY-Xay WU 3HAHWE
3a CMeTKa Ha MatepuarnHuTe akTUBMW.

EeonroyuoHHama meopusi € [O0KAa3aTencTBO 3a WHepumsaTa Ha THAXHOTO
pasBuMTME M CaMO-yCbBbpLUEHCTBAHE BbB BpemeTo. Pesyntatum OoT uHoOBauumte ca
NaTeHTHUTE LUUTaTu UNN XapTUEHU MbTEKU, AEHTUMLMPaHM Ype3 AOKYMeHTauuaTa
Ha NpoeKTUTe (3a4aHus, YepTexn, NPOEKTHN N3YNCIEHNS, TEXHOMNOMNN, NHCTPYKLUN U
Ap.), KOUTO cnej ToBa MOCTaBAT HA4anoTo Ha HOBUM M306peTeHus U eBOMuUnSa B
TexHonormmte (Feldman, 1998). TakmBa HayyHM wn3cnegBaHua Morat ga ce
M3non3BaT B CBOS NMbJieH NOTEeHUuan LuefneHacovYeHO 3a pasBUMTMETO Ha AafeHa
cuctema, MpOCTPaAHCTBO MAM  permoH npu  obocobsiBaHe Ha  HeroBaTta
cneumanusauma. [loBevyeTo ekcnepuMMeHTanHM OnMUTM  Ca  HaCoOYeHUW  KbM
MOLEpPHM3aLUMA W YCbBbPLIEHCTBAHE Ha CblUecTByBawmTe mMoaudukaumm wn
TexHonornn. KOoHKypeHTOCNOCOBHOCTTa, KbM KOSTO Ce CTPeMAT, Ce OCHOBaBa Ha
HOBUTE MPOAYKTU, KOUTO Ca YCbBbPLIEHCTBAHW obpasum Ha wuHOycTpuanHaTta
npoaykuuna. Camu no cebe cu, Te moraT Aa u3BegaTr OO NUOEPCKM NO3ULUN KaKTO
Kopropauuu, Taka W KNbCTepu, B KOUTO Ce Koonepupart, KaTo Bogewm Ha
HaunoHanHna n rnobanHua nasap. Kato BTopu rnaBeH acnekt Ha TemaTa MOXe Aa
Ce MoCOoYM 3HaYeHMeTO Ha 3HaHMeTo M dyHKuMATa My [a cb3gaBa gobasBeHa
CTOMHOCT, M3pa3eHa B MHOBauuwn. PasnnyHute BMAOBE WHOBALMM U HEMaTepuanHu
NPOM3BOACTBEHM (PYHKUUM MOraT Aa MMaT OTHOLLUEHME KbM LIENUTE U HyXauTe Ha
pernoHanHutTe wuscneasaHus. [lpencrtaBnsBanky ONPOCTEHa penpeseHTauns Ha
peanHocTTa, MOAeNUTe Ha HemaTepuarnHusa KanuTtan U MKOHOMMKaTa BasmpaHa Ha
3HaHWe paskpuBaT MPOCTPAHCTBEHUTE MU3MEPEHUS Ha peanHo CblLUeCTBYBaLm
npouecn u gaBneHus. [lpocTpaHCTBEHUTE MoAenu wumaT Kr4yoBa pond 3a
N3SAICHABaAHETO Ha BaXkHW BbMpocu. Mogenute TbpCAT OTFOBOPU U Ce CTPEMAT KbM
n3BexgaHe Ha 3aKOHOMEPHOCTM B 06nacTTa Ha nokanusaunata Ha MKOHOMUYECKUTE
OENHOCTK, pasnpedeneHneTo Ha HaceneHueTo, pa3Mepa M pasnpefeneHneTo Ha
rpagoBeTe M Apyry BbNPOCK C NPOCTpPaHCTBEHO namepeHue (Harvey, 1969; Laudan,
1990).

Mopagn TOBa nonuTMKaTa 3a Koxe3uss Ha EBponenckus Cbio3 3a mexay
PErmoHanHoO CbTPYAHUYECTBO M COMMXKaBaHe € OpMeHTMpaHa KbM TbpCEHe Ha
CYHEprusa Mexay uHoBauuuTe, HemaTepuanHute akTMBuM W couuwanHaTta cpeja.
HSKONKO OT OCHOBHUTE MPUHLMMU U NOSIUTUKN, 3arOXEHW B permoHanHaTa nonuruka
3a HOBWMA NpOrpaMeH NeprMoa ca UMEHHO: AUrMTanHata MKOHOMMKKA UIn ,MHTEPHET Ha
Hewara“, bopMmmpaHa B no-rofigMarta CuM 4YacT OT HemaTepuanHuTe ObAroTpanHu
aKTMBM W, OT fApyra cTpaHa, cTtpaterusata ,20/20° 3a WHTenureHTeH pacTex wu
MeXaypernoHanHo conmxkasaHe ¢ (PMHAHCOBUTE UHCTPYMEHTU 3@ HaCbpyaBaHe.
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ToecT, POKyCbT nonaga BbpXy TbpCeEHe Ha MakcumanHa eqeKTUBHOCT OT
HOBMUTE 3HaHMA UM €e(UKACHOCT Ha TEXHONOormmMTe B TbpPCEHE Ha MNO3UTMBHO
n3paBHsBaHe B TEMMNOBETE Ha COLMANHO U MKOHOMWYECKO Pa3BUTME Ha CTpaHUTE.
lMopaan ToBa roneMuTe MHBECTULMOHHU (POHAOBE B CTPYKTypaTa Ha eBpOoCbhio3a ca
TOYHO 3a WHOBALUMW, WHTENUIrEeHTEH pacTexX W obpasoBaHue, MpsSKO CBbpP3aHn C
NOHATUATA ,3HaHME" N ,HemaTepuanHu pecypcu®. Te ca reorpad)Cku fIOKanmanpaHu
N n3cnegBaHNATa coyaT HanuuMe Ha LEeHTPOBE C MO-BUCOKa M Ha LEeHTpoBe C Mo-
HMCKa KOHUEHTpaums. AcMmeTpusiTa B NPOCTPaAHCTBEHOTO pasnpeaeneHne e aktop
3a HapacTBaHe Ha HepaBeHCTBOTO, KOeTo Mo Havano e reorpadcku
[AeTePMUHUPaHO .

Hanpumep yckopeHata AnMHaMuka Ha pasBuUTUE Ha AUrUTanHUTE TEXHONOrMu e
B CbCTOsIHME [a NPOMEHN (byHAAMEHTANHU NPUMHUMMM Ha NasapHaTa MKOHOMUKA W
NHOYyCTpUanHuTe oTHoweHus. HoBute ,Hewwa“ NpoOMeHaT yanaTa reorpadcka cpefa.
"eorpadckaTta CbLHOCT NPOMEHS CBOS XapakTep nog BNuAHWE Ha NoTouuTe 3HaHue,
BOAeWwM A0 HoBuM KoMOBumHaumu. [Hec rnobanHata Mpexa-uHTepHeT cb3gasa
Bb3MOXHOCT 3a paboTa OT pasnuyHu nokauuu. lNpeanoctaBka M Bb3MOXHOCT 3a
n3BecTHa reorpadpcka pasnpbcHaATOCT. PasnpbcHaToCT, KOATO KopecrnoHaupa C
BPb3KM MeXOy UEeHTbp, KOMTO e BoAell, JonbriBavku uaedta 3a reorpadpcka
nokanmsaumusi, BbNpekn Bb3MOXHOCTTa fa ce pabotm oT auctaHuusa. Hanarawmre
LUeHTpanuanpaHe akTopyM 3a pas3BuUTME Ha HemaTepuanHus pecypc ca, KakTo
CbpPBBPHOTO W BUCOKOTEXHOMOIMYHO obesneyaBaHe, Taka W CUrypHOCTTa Mpu
CbXpaHeHWe Ha uHdopMauusaTa M OOCTbNbT A0 Hed. Bucoko 4yBcTBUTENHaTa
MHpopMauua Hanpumep, He MOXe Oa ce [eleHTpanu3vpa, 3awoTo ce u3nara Ha
PUCK.

M3KyCTBEHMAT MHTEMNEKT OHEC € 4acT OT HemaTepuanHusa kanutanusbm. Kato
npumMep 3a HemaTepuarieH akTMB MOXe [a MocoYuM KomnaHuaTta ,MaunkpocodTt”
(Microsoft). CopTyepHMAT rMraHT Mma ycTaHOBsIBAHE Ha MO-Manko ObAroTpanHu
MaTepuariHm akTUBM OT HEMaTEpPUanHn, KaTo HeMaTepuanHnTe akTMBM ca OCHOBHUAT
hakTop 3a pasBuTME, pacTex W penokaums Ha komnaHuaTa. [logobHu npumepu
npeacraenasatr komnavumite: Enbn (APPLE), Xwayen (HUWAWEI), CamcyHr
(Samsung), N'yren (GOOGLE), nnn mapkeTMHroBuTe nNuAepu 3a OHManH TbproBus
Anu Ekcnpec, Ann baba, U 6ern 1 gpyrn TEXHOMOMMYHU TMraHTn, NpeguMMHo TpaHc
HauunonanHn Kopnopaumn (THK). NHTepeceH npumep ca n coumanHu nnatopmu
kaTo AiIrBNB? n UBER®, TnuuHm nokasaTencTBa 3a HOBU TOMOBe GM3HEC Moaenu,
6e3 kakBaTo 1 Aa 6uno maTepunanHa 6a3a 3a U3BbPLUBAHE HA YCNyruTe pesepBaums,
HacTaHABaHe W nnawaHe. Te wumaT BaxHa CNOCOBGHOCT, ga ce pasBuBaT C
MUHUManHM MaTepuanHu pecypcu, 3a [a nocTurat BUCOKA e(EeKTUBHOCT.
HemaTtepnanHata MKOHOMUKA € B CbCTOSAAHME [a NPOMEHU AoCeralHUTe cxBalaHus

! Hma ce MpeaBya: HaJIM4ue Ha MHUHEpAIHU 60FaTCTBa, u3Jjia3 Ha MOpPCTa, Onm3ocT J0 TPAHCIIOPTHU TOYKH U THPrOBCKH
LICHTPOBE.

? KoMmaHus 3a OHJIaifH pe3epBalii, Ha 0GCKTH 3a HACTAHABAHE (AIAPTAMEHTH, XOCTEIIH, CTAH M KBIIH 33 TOCTH
u 11p.) ¥ HouryBKa. [IpeaumHuo miatdopma 3a CIoJICIICHO OI3BAHE HA YCIIYTH, MPEIOCTABCHH OT YaCTHH JIMIIA.

3 KoMmaHus 3a CIOJENCHH MbTYBAHMs M TPAHCIIOPT OT TOYKA JI0 TOUKA, H3BBPIIBaHA OT WO(GHOPH HA CBOGOIHA
npaktuka. OyHKIMOHUpPA Ype3 MOOWIIHO MPUIIOKEHUE 32 MMOBHKBAHE HA NMPEBO3HO CPEICTBO M 3aJlaBaHE Ha
CBOTBETHHUS MapIIPYT.
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3a nokanusauus Ha npomnsBoacTBaTta U nasapw.

HoBoBbBeAeHNATa BHACAT 3HA4YUTESNTHM NPOMEHN B rnasapa 1 pasgerneHneTo Ha
Tpyaa. Popmumpat ce HOBM noBegeHYeckn n notpebutenckn mogenu. GparmeHTupat
ce TpyaoBuTe [OEWNHOCTM Ha noBeye onepaumm C uUen no-6bp30 M NecHo
NpoOn3BOACTBO M MO- ronsiMm edekT oT mMawadbute Ha NPOU3BOLCTBEHUSA npoLlec (no
cmucbna Ha A.CmuT). ToecT, Te NPOMEHAT PyHAaMeHTa Ha NasapHaTa MKOHOMMKA.
Cnopen pocta u3crnegoBaTenu ce MNOCTaBA HavanoTo Ha neTtata BbfiHA OT
BbNHOBUTE UMKNKM Ha KongpaTtueB. CregoBaTenHo MPOMEHAT Ce U OCHOBHUTE
KaTeropun npocTpaHCTBO U BpeMe. 3HaHMETO U TeXHONOrMnTe MmaT CBOMCTBOTO Aa
KomnpecupaTt NpoCTPaHCTBOTO M BPEMETO 3a MPeHOC Ha MHJOopMauusa OT ToYKa OO0
Toyka. HemaTepmanHute akTMBM W WHOBaumMuMTe ca CNOCOGHM pJa ocnopsT
reorpadckmst pyHOAaMeHT 1 geTepMuHM3bM. OcnopsaT Te3aTa Ha MepKaHTUnMcTuTe
Ha Pukapgo v kanutanuctute Ha Cmut, 4ye BbB ¢bopmynaTta Ha 6oraTcTBOTO €
Ba)KHO [a MMamMe NpupoaHU pecypcu un 3ems. [lHec manka compma 3a copTyep Moxe
Aa cb3gaBa gobaBeHa CTOMHOCT KOJMKOTO LEeX 3a CTOMaHa, C €4HO BaXHOo
NpeauMMCcTBO - U3MON3BaHEe Ha NO-Marko pecypcu ¢ No-BMcoka eeKkTMBHOCT. ToecT,
pecypcHaTta cHabaeHOCT cera He € Han-BaXKHUAT pakTop 3a passuTtune. CTpaHu KaTo
Anonng, LWeenuapua, KOxHa Kopea wnn M3paen He ca 6oratm Ha MuHepanHu
CYPOBUWHU N He ca rorniemMu no nroLl, 3aToBa MHBECTUpAT B HEMaTepuanHu akTuBuU n
3HaHue, KOUTO UM AaBaT NUAEPCKN NO3ULUMK.

B reorpadpckata Hayka AOMMHMPA NPOCTPAHCTBEHO-BpeEMEBaTa napagurma Ha
nacnenBaHus. 3aToBa TS € B CbCTOSIHME Ada aHanm3upa u 0bsCHM guHamukaTa U
YyCTaHOBSIBAHETO Ha HemaTtepuanHute aktmeu. 3a MNOoCcTUraHe Ha Tasn uen e
HeobXxoaMMO n3cnenBaHe Ha CNOXHUTE MPEXN OT B3aMMOBPbB3KN B NPOCTPAHCTBOTO,
Kato 3a Tasu uen wMorat da Cce u3nonssBaT MNPOCTPAHCTBEHUTE BPb3KM Ha
pernoHanuMsauuaTa u pervoHanHaTta Hayka (crniopeq Y. Ansapg). B 103 cmucen
Kactenc cuuta, 4ye npouecute Ha rnobanusaumss yckopsiBaT pasBUTMETO Ha
NHOPMALNOHHO 06LWEeCTBO; BOAAT A0 3acurBaHe BAMSHMETO Ha HemaTepuanHute
WHBECTMUMN; Cb3gaBaT HOBa MyNTUKYNTypHa AurntanHa cpega v 3apaxpar
Andysns B NpOCTPAHCTBOTO Ha MecTaTta KbM TOBa Ha notouuTe OT MHopMaunsa u
3HaHusa (Kactenc, 2004). B To3m koHTekcT Munkosa (2016) nobass, 4e edektute ot
3HaHMST M HOBU MpPEXU OT B3aAUMOBPBL3KM WMAT pPasfnUYHO MPOCTPAHCTBEHO
n3paxeHue, Koeto ,...0beamHaBa n pasrpaHnyaBa 65M3kM M JanevHu nokaumu, a
coumnanHata reorpadus MmMa MeTOOONOrM4yeckn u MeToOouMyYecku KanauuteT da
doukenpa, pasdete n usnonssa“. B tosm peg Ha mucnn bayman (1999) cmdara, yve
obwecTBaTa B CBeTa ce AenAT Ha: rnobanHo NOABWMXHU, 3a KOUTO NMPOCTPaHCTBOTO €
KOMMNpecupaHo M HsMa CBOWCTBOTO MPAHUYHOCT, W JlIOKarHO NPUBbP3aHU, 4ecTo
N30oNnpaHn B nokana Ha pernoHa/pamoHa, KoUTo obxsawart. ABTOPbBT akUeHTupa
BbpXy (popmMMpaHETO Ha BMPTyasriHM OBLHOCTW, pa3BuBaLLN CE OCHOBHO B YCIOBUS
Ha HeonpeaeneHoCT N PUCK, MOpaan ToBa Te Ce OTKPOsiIBAT C KPEXKOCT.

HemaTtepmanHuTte aktueu copmupaT BUpTyanHaTa MOBUMAHOCT Ha codTyepa u
hakTopuTe 3a NPOU3BOACTBO Ha 3HaHWA. To3n npobnem, NOSBMM Ce B HA4anoTo Ha
XXI B., obycnaBsa MHeHMeTO Ha cnucaHue “The Economist”, koeTo o65BsBa ,CMbpTTa
Ha pas3CcTOsAHMETO®, 3ali0oTO OHeC BaXHW ca: JOoCTbn Ao rnobanHata mpexa Ha
WHTEPHET, 3apa)kaaHe Ha BMCOKO CKOPOCTHU Mpexun oT Tuna 4 n 5 G, obocobsisaHe
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Ha cneumdunyHn oBLHOCTM OT XOopa, AOCTbM A0 YCNyrn, 3HaHWe U MHdopmaums.
BCWYKkM Te3M HIaHCKM MMaT MpPSKO U KOCBEHO Bb3AEWCTBME BbPXY reorpadckata
cpeaa v perMoHanHuTe uacnensaHus.

Peguua aBTOopM, NpeanMHO MKOHOMWUCTU, Ce 3aHMMaBaT C Ta3u npobrnemartuka
KaTo no-m3sectHn oT Tax ca: Wymnetep (Schumpeter, 1911); Kongpatnes (1943);
AbpamoBut3 (1956); Conoy (1956); CyoH (1957); AnsuH Todnbp (Tofler, 1980);
[xoysed Cturnmy (1989); Oukent (1989); Pombp (Romer, 1990); dymxkuta m
Bekman (Backman, 2001; Fujita; 1999); [lNon Kpyrman (1991); Mankbn lNopTbp
(1998) n gp.

M3yyaBaHeTO M u3cneaBaHeTO Ha WMHOBaUMUTE U WHBECTMUMUTE € OOEeKT Ha
n3crneaBaHe B MOYTU BCUMYKM XYMAHUTAPHU M UKOHOMWYECKM HayKm, HO TO umMa wu
noavepTaHo reorpadckn xapakrep. lNopaan ToBa B Ta3n 06nacT no-n3BeCTHN YYeHU
reorpacdu, nscrneasany nokanusauuatTa Ha 3HaHue, MHOBaLMM U UHBECTULMK, ca:
Meppy (Perroux, 1948); Anbept O. XupwmaH (Albert O. Hirschman, 1957); Nonap
Miopgan (Myrdal, 1967); TopcteH XerepctpaHa (Haegerstrand, 1967); byasun
(Boudeville, 1966) n JlayseH (Lasuen, 1969); 'pocmaH 1 XennmaH (1991); ArvoH u
Xoyut (1998); bappo, Cana u MaptuH (1995); Manep/Trognuur (1996); dnopuaa
(2012); XaBunep, TuHkybnu (2013); KaTt3 n BarHep (2014); ®engmanH (2017) v ap.

XvnoTtesaTa Ha u3cnegBaHeTo Moxe Aa Obae nogkpeneHa OT TeopusTa 3a
MkoHomuka Ha 3HaHueTo. HayyHOTO oO6sicHeHMe 3a ToBa € Wu3BegeHo OoT
amepuKaHckaTa naTeHTHa cuctema, kosito uacnegsa ®p. Maunsn (Muchlup, 1962) B
nepmnoga Ha 60-te u 70-Te rognHn Ha XX B. KaTo M3xogHa Toudka T4 noakpensd
Bb3rneaMte Ha couuornorusTa, crnopen KOUMTO OT MbPBOCTENEHHO 3HayeHue ca
nonsute, pasxoauTe N pUCKOBETE MO OTHOLLEHWE Ha Cb3aBaHETO, OCUTYPSBAHETO U
N3NOMN3BaHETO Ha HOBM 3HaHMA U MHOBaUMW. Tasnm Teopusa NOCTEMEHHO eBosnupa
BbB BPEMETO U CTaBa OCHOBa 3a pa3paboTBaHe Ha ,Teopusita Ha pacTexa“ Ha
Pombp, CyoH n Conoy. ABTopuTe M3BeXaaT TEXHMYECKMS Hanpeabk Ha obliecTBaTa
KaToO M3TOYHUK Ha pacTex cropen €HAOreHHUs MOAen u3paseH B: e(PekT Ha yyeHe,
n3cnedBaHua M pasBuUTME, akyMynupaHe Ha YOBeLWKUM Kanutan u obLliecTBeHO
Cb3faBaHe Ha (pyHOaMeHTarHU Hay4YHU OCHOBW.

Ot cBodA cTpaHa reorpadckute wu3scnegBaHuss B obekta Ha TemaTta ce
3aHMMaBaT OCHOBHO C WHTerpuyteTa Ha 3HaHWeTo W uHOoBauuuTe B [ABETe
NPOMEHNNBN ,,MpocmpaHcmeo”“ n ,epeme”. Te npaBaAT onuT 3a 0OsICHEHMEe
CTpyKTypaTa Ha reorpadumsta Ha 3HaHMEeTO W HemaTepuanHute aktusu. B
nscnegsaHe Ha Tema ,['eorpadums Ha o6pa3oBaHMeTo. 3HAHNETO U 0O6pa3oBaHNETO B
npocTpaHcTBeHa gumeHcns“ 1998 r. - aBTopbT 1. Monsbyprep ce cnupa Ha HSKOJSKO
dyHOAaMeHTanHn BbMpPOCA, KOUTO ca B MpeaMeTa Ha uacnensaHe: 3HayeHue u
npocmpaHcmeeHoCcm Ha 3HaHVWeTO (HemaTepuaneH pecypc). B HeroBusa Tpya ce
pasrnexga reorpaduata Ha obpa3oBaHMETO U perMoHanHUTe pasnnynsa B HUBOTO Ha
3HaHue. Ton akueHTupa BbpXy TO3W BaXeH CTPYKTYPEH enemMeHT B cuctemata Ha
CTOMaHCTBOTO W COUWYMa, KOWTO Bb3HMKBA B pes3yntaT OT MpPOCTPaAHCTBEHOTO
pasgeneHne Ha Tpyda, BnacTtTa, aktopuTe 3a NPOU3BOACTBO, KynTypa M Ha
cenektMBHaTa mwurpauud. opagum ToBa KOHUENUWATa Bfv3a B NPOTMBOpeYME C
MKOHOMWYECKNTE WU3CNeABaHusl, KOMTO Ce OTHAcAT A0 pasrnexaaHe Ha 3HaHWeTo
KaTo 0OLWecTBEHO M MOBCEMECTHO AOCTLMHO Onaro 3a Bcekn (MO cMUCbNa Ha

182



Innovation and entrepreneurship, ISSN 1314-9253 Volume VII, number 3, 2019

aemHnumata Ha Andpen Bebep). 3HaHuaTa umat cneundunyHm nuua m 6enesn ¢
pasnuYHM TUMNOBE Ha MpPOSsIBMIEHMS B MNPOCTPaHCTBOTO. MucnoBHuTE npouecu
cblecTByBaT B COUMANHU YCMOBUS W NpPeau3BMKBAT MMUCIOBHM  AUCKYCUM,
WMHTeprpeTaumMm n ngeun, KoMTo MMaT HAKOSKO crneumdukauun - npocmpaHcmeeHa
dumeHcusi, HemMamepuasieH Xxapakmep, eucoka cmeneH Ha acbmpakmHocm,
TOECT uMaT pasnu4yHoO YCTaHOBSABaHEe, HepaBHOMEPHO B MNPOCTPAHCTBOTO C
HemaTtepuanHa (uMmarmHepHa) npupoaa.

Opyra ponMpHa Toyka NO TemaTta oOTKpyBamMe B ugedaTa  3a
lNpocmpaHcmeeHama OJugy3uss. Ta e cBbp3aHa CbC Cb3gaBaHETO MU
pa3npoCTpaHEHMETO Ha 3HaHWUS U MOXe fa Obae AokaszaHa Han-ePeKTMBHO 4pes
eMMUPUYHN  n3crnedBaHus.  TakuBa aHanuau  paskpuBaT W NoTBbpXAaBar
3aKOHOMEPHOCTUTE Ha NPOCTPaHCTBEHUTE edeKkTn Npu KOHUEeHTpauusTa. Te morar
Aa 6baart 4acT OT maMmepuTenuTe Ha npouecute Ha rnobanusaums, OOKONKOTO e
Bb3MOXHO, a CbLlO M 32 0B6ACHEHWe Ha ANdy3nsTa Ha 3HAHWUS N YCKOPSIBAHETO Ha
arnomepaunoHHutTe edektn (Doering, 2007). PasnpocTpaHeHMETO Ha 3HaHWA B
NPOCTPAHCTBOTO 3aBUCM OT obekta Ha MNO3UTUBHUTE eKCTepHanuTeTu Ha
nosHaHuveTo. HeroBuTe rpaHvum morat ga ©ObgaT noctaBeHn Ha 6asaTa Ha
rnobanHusa TpaHcdep (spill-over) Ha 3HaHUA B kOMBUHAUNSA CbC HEMOOMMHOCTTA Ha
Hay4YHOTO 3HaHMEe B Cryvyanl Ha nunceal, CTUMyn 3a cnun-oyBbp. [nobanHuat
TpaHcdep MOXe Aa ce noflyyaBa Npu AUPEKTHA U MHOAMPEKTHA KOMYHMKAUUA Mexay
MKOHOMWYECKMTE ODEKTM M npoueca Ha yyeHe, B KOUTO Te HaBnu3art. HTepHeT
NH(POPMALNOHHNTE MPEXN Cb3daBaT Bb3MOXHOCT 3@ KOMYHMKaUUSA, opraHu3vpaHe
Ha pasnuMyHn opymn wmnu nnatgopmm kato Git Hub* n MmHoro apyrn. Tosa
nossorisiBa oObMeHa Ha 3HaHMe Ja Cce U3BbpLBa Ype3 UHOMPEKTHa KOMYyHuKauus,
KOETO OCBEH Ye NPOMeHs reorpadckusa xapakrtep Ha cpegaTta, CbLo MHTeH3uduumpa
B ronsima cteneH obmeHa Ha 3HaHue (He caMo A4OoCTbMa A0 HEro).

B noseyeTo cnyyam npu uacneaBaHe NpouecuTe Ha TpaHcgep Ha 3HaHUSA Ha
MbpBO MSACTO Ce MNOCTaBs AupekTHata O6nu3ko fokanusaMpaHa KoMyHMKauus,
CBbp3aHa C pas3npoCTpaHUTENs Ha 3HaHWeTOo, HanpuMmep 4pe3 cb3gaBaHe Ha
HAKaKbB BN Mpexa 3a komyHukaums (Camagni, 1991). HoBute aktopHu ycnosus
AonyckaT CbLUeCTBYBaHETO HA MHOXECTBO Bb3SM MO €iHa Mpexa Ha KOMyHUKauus u
cb3gasaTt HoBu mogenun (Melberg, Maskell, 2001). B 103K cmucbn Man6epr u
Macken cnogensrt, 4ye: ,ArmomepauuuTte moraT 3HauuTenHo ga GnaronpuaTcTeaT
Cb3gaBaHeTo M audy3maTa Ha 3HaHWUs, 0COBEeHO Ype3 NO-BUCOKOTO akyMynupaHe Ha
YOBELLUKM KanuTan, HO K 4Ype3 no-ronemMmte nasapu 3a peanu3auus n TpyaoBaTa
3aeTtocT”. ArnomepaunoHHaTa Bpb3ka nNpu gudysnata Ha 3HaHUS B MPOCTPAHCTBOTO
ce genu Ha aBe hopMu: eKcmepHasumem Ha ypbaHu3ayusi 1 ekcmepHanumem
Ha nokanu3ayus. [bpBata rpyna obxsawa npouecute Ha yyeHe camMO B efuH
KOHKpeTeH oTpacbn (TexHonorndyeH knbctep) industrial spill-over effect.
HannumeTo Ha CxO4HW YCNoBWS 3a pas3npoCTpaHeHWe e MpuynHa, B pes3ynTtaTr Ha
KOSITO ce nory4yaBaT MHOro Ha Gpon HedopMarHU KOHTaKTU B MPEXUTE Ha 3HaHWe.
Pa3sButneto Ha Mpexute BOAW OO0 YCBOsIBAHE HaA HOBM Tunose ,MIKOHOMUM OT

* GitHub e ye6-6a3upana yciyra 3a pasnosarase Ha cohTyepHy IPOSKTH ¥ TeXHH ChBMECTHH Pa3paloTKU BHPXY OTIANCUeH
HUHTEPHET CHPBEP B T.HAP. XPaHWIHIIE
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mawaba“ B knbcTepu (Porter, 2004).

lMocokaTta Ha MucneHe ce onupa Ha peHTabunHocTTa, cneacrene OT
(haKTOpHUTE YCIOBUA, KOUTO onpefensaTt mawaba. TexHonormyHoTo obHoBABaHe ce
npuemMa Kato BbHLUHA cuna n3BbH obcera Ha TepuTopusita, YeCcTo TO Ce M3BbPLLBA
MOYTM BUHArM ¢ MHBECTULMN B HEMATEPUAIHN aKTMBU, HACOYEHU KbM Cb3[aBaHe Ha
HOBW NNaTOPMKU, MaLLMHK 32 NPON3BOACTBO U BU3HEC MOAENM.

CxoQHO TbXXAEeCTBO criogens no-paHo n I7I03eq) LWymneTtep B HayanoTto Ha XX
B. TOM € Ha MHeHue, 4Ye KOHKYpeHuusTa HseMa CTeneH Ha ,paBHoBecue”
(cnepoBaTtenHo: HAMa uaeanHo cbeTosHue). Mo geduHUUMA TS e HenpekbCcHaTo
npomMeHsiwa ce. B pesyntar Ha ToBa ce OTKpMBAaT HOBW MPOAYKTU, HOBWU MasapHU
cTpaTterMu, HOBU MpoLecn 3a Npou3BOACTBO HA MaTepuanHu Gnara n ycnyru, HOBU
nHaycTpuanHu cuctemn. Te ca nocneguua oT HemaTepuanHua Tpya U UHBECTULNN B
HematepuanHu aktmeun. EdgpukacHocmma Ha Te3nm aktopy ce wuspassiBa B
CTaTUYHOTO CbLCTOSIHME Ha enacTuyHata npoMeHnmBa ,Bpeme’. [JHec Ta Moxe
6bp30 ga O6bae npeoagonsiHa U 3aMecTeHa OT MKOHOMUYECKM BYM M YCKOPEH pacTex
OT MHOBALUMOHHOTO pa3BuTtne. Bunpekn 3agbnbovyeHns aHanms, Teopusita He ycnsiea
Ja OTroBopu camMO Ha eguH dyHOaMeHTaneH 3a CbBpeMeHHaTa reorpadcka u
pernoHanHa Hayka Bbhpoc: “3awo upmute, KOUTO ca NokanusavpaHn B AdajeHa
TOYKa (CTpaHa, pernoH, panoH), ca B CbCTOSIHWE [a peanu3vpart noBeye MHoBauuw,
OTKONKOTO Apyrn?”. Tasm npobnemaTtvka Hanara pasBUTUETO Ha HOBa TEOPUSI, KOSITO
Aa 1u3Mepu, aHanumsmpa 1 onuvLle NPOCTPaHCTBEHUTE Bb3AENCTBUSA, KOMTO OKasBaT
HemMaTepuanHuTe akTMBU 3a Pas3BUTMETO Ha PErMOHUTE.

Mpouecnte Ha HUP[L, HOBaTtOpCTBO M M30OpPETEHUS, Ce€ HYXOAAsAT OT rofisiM
obem OT MHBECTULMM, HACOYEHN KbM crneunduniHn mnscnegpaHunsa. B tesm ycnosus
HaNUM4MeTO Ha KanuTan M YOBELIKM Pecypcu e B CbCTOosHME Aa obACHM Temna Ha
YyCKOpsiBAHE Ha PUCKOBM MHBECTULMM U Nokaumdata (YCTaHOBSBAHETO) B KOHKPETHU
CTpaHn N pernMoHn no ceeta. [lopaan ToBa MHBECTMUMMTE Ca BaxeH dakTtop 3a
pa3BUTUETO Ha reorpadckuTe permMoHu.

Peavua aBTopn nscneasat BAUSHUETO HA MHBECTULMUTE BbPXY PErMOHANHOTO
pa3sutne. Te ca 0beKkT Ha nacrnegBaHe Ha CBETOBHO MPU3HATU MKOHOMUCTU KaTo:
Mankbn MNopTbp, Mon KpyrmaH, ®ympkuta, Cturnuy, u ap. C nomMowyta Ha HayyYyHUTe
MEeTOAN B COLManHo-MKOHOMMYEcKaTa reorpadus € [OoKa3aHO, Y€ WHBEeCcTMUuuTe
oKasBaT BNUSIHME M BbPXY coumanHata u reorpadckata cpepa. llogkpeneHun ¢
AoKasaTtencreata OT u3cneaBaHuaTa B Tasm obnact Ha Yopnu n Xaret, byasun,
XvpwmaH, Maunbsn n gp., B bbnrapus permoHanHuTe MHBECTULMM U PErMOHanHarta
edeKkTMBHOCT ca 0b6ekT Ha wu3cneaBaHuaTa Ha: Oumos (2009); CrtosHos (2009);
Pyces (2009); Munkosa (2012), Ctonues (2010; 2012), Hypranues (2012) n gp.
M3BoauTe oT TaxHata paboTa paskpuBaT B3aMMHa 3aBUCMMOCT MeXy dpakTopuTte,
MECTOMOSIOXKEHNETO W MOTOKA MHBECTULMM B pPasBUTUETO Ha pervoHanHuTe
NPOCTPaHCTBEHN CUCTEMMN.

KoraTo roBopum 3a MHBeCTUUMK, He TpsibBa aa 3abpaBsive, Ye Te He BMHaru ca
B MarepuanHu aktmeu. Te morat ga Obgatr u B HemaTepuanHu akTuBKM, KaTo
HanpuMep MHBECTUPaHE B Cb3aBaHe Ha HOY-Xay B Ja[leH pervoH unm ctpaHa.

Mpeata 3a HemaTepuanHocT ce 3apaxga ot lWymnetep B ,,Teopusi Ha
UKOHOMU4YecKomo paseumue®. Ts nma cnegHoTo 3HayYeHue - ,,cb30aeaHe Ha
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HOB8U KOMOUHauyuu“ vnu CTPYKTYPHW WM3MEHEHUs B TEMMOBETE Ha pa3BuUTME Ha
nasapute u nNpou3BOACTBOTO. HoBUTE TexHoMormm, NpPoOu3BOACTBEHUW MeToauM U
nasapHuU MexaHu3Mu ce 3apaxpgaTt ype3 npeanpuemMavyecTBOTO B MKOHOMMUYecKaTa
cuctema (Shumpeter , 1975). ToecTt, gHewHUTe npegnpvemMadn He ynpasBnssat
3aBoaM W MaTepuanHo npou3BoACTBEHa ©0asa, Te ynpaBnaBaT HemaTepuarnHu
aktmBu. Kato Hanpumep Mapk 3ykbpbbpr, KOWTO MpuTexaBa HaW-ronsmarta
coumnanHa mpexa B cseta ,Pencbyk”, bun Nent - komnaHusaTa ,MarikpocodT, CTnine
[xobc (cv3gaTenat Ha An bu Em), [xed Besoc (Myrun) u ap.

Cnopef BCUYKM XMMNOTE3N BaXKeH OCTaBa BbMNPOCHT Aanu €NeMeHTbT ,3HaHue"
B HemaTepuanHus My Xapakrtep e LwaHgopTeH daktop? (fokanusauuoHeH no
cmucbna Ha Bantep Kpuctanep). Knacuyeckata Teopuss Ha NpOM3BOACTBO TYK
nocoysa 3 OCHOBHU efneMeHTa Ha npoussoacTeeHuTe daktopu: 1. Tpya; 2. Kanutan
n 3. 3ema (Npu govHaycTpuanHata enoxa - 3emM4, Tpya 1 kanutan). B Ha4anoTto Ha
20 B. mexgy 20-te u 30-te roguHu LymneTtep, nogkpeneH OT Apyrn aBToOpW,
cnofensi, Ye TEXHMYECKOTO 3HaHMEe € owe eanH BaxeH dakTop 3a passutme. OT
Apyra CcTpaHa, 3HayYeHMeTo Ha 3emMdATa cnaja nopagu 3arybata Ha MHTEpec KbM
nnowuTe CBbp3aHM CbC 3emefenue. [IHec cnopen Hac HanW-pasnpocTpaHeHaTta U
npuemMaHa mnepapxusi Ha NPOU3BOACTBEHUTE U  JIOKANM3auWOHHU  dhakTopu
(wangopTn) TpaAbBa aa 6bae cnegHaTta: 1. 3HaAHWE (TEXHUYECKO M OpraHU3aunoHHO
3HaHue); 2. Tpya n 3. kanutan. [Npn Tasu cuTyauusa ce oTyMTa U Heoknacu4yeckarta
YHKUMA HA NPOU3BOACTBOTO NMPU NPUBIIMYAHE HA TEXHUYECKOTO 3HaHME KaTo 6asuc
3a pasBuTME W nokanu3auma Ha gageHa dumpma (cnopen Xapoa-domap, Conoy,
Xukc, KpyrmaH, Moptep 1 ap.). Npaeu ce gonyckaHe BbB (hopmynaTa 3a Hann4meTo
Ha MyNTUNAMKaTUBHO CBbp3BaHe Ha hakTopuTe 3a NPOM3BOLCTBO.

Q =K*C*'LQ, «bgeTo
Q = aytnyT; K = 3HaHwne; C = kanutan; L = Tpya

TpaguunoHHaTa HeoknacuMyecka Teopus Taka onpedens 3HaHWEeTO KaTo
eK30reHeH hakTop 3a pasBuTtue. B Hero ce Tbpcu 0BSACHEHMETO 3a KONMMYECTBOTO Ha
ayTnyTta Ha gageHa ukoHomuka (X). NpoTMBHO Ha TOBa MUKPOUKOHOMUYECKUST HAYNH
Ha MuUCNeHe NOTBbPXAaBa, Ye ponsTta Ha 3HaHMETO € Mo-Marnko 3HayMma 3a
KONMMYECTBOTO Ha ayTnyTa, OTKOSIKOTO 3a KayeCTBOTO Ha MpOAyKTUTE, ako uma
Bpb3ka Mexay CToMHoCTTa (MoBULLIEHA KOHKYPEHTOCMOCOOHOCT) U  BIOXEHOTO
3HaHue (TeXHWYECKO 3HaHWe - HemaTepuanHo). BaxHo e ga ce pa3bepe ganum camo
no cebe cu 3HAHMETO € HemaTepumaneH akTop 3a LWaHaopT (MO0 cMucbna Ha
Kpuctanep). 3a ga otroBopum Ha ToBa npMemame, 4Ye: a) uma ,,es106as1Ho 3HaHue"
- 06O HanNM4HO, N3NON3BaeEMO 3HaHue; 1 6) ,,J1Iokasu3upaHo 3HaHUe" - KOeTo He e
MOBCEMECTHO pPa3nNPOCTPaHEHO B CBETOBEH Mawab, a ce nokanusnpa camo B
onpeaeneHn To4kM (panoHW, PerMoHun), B KOUTO € JOCTBMHO U MOXe Aa Ce U3Non3Ba.
B KOHTEKCTa Ha nscneaBaHeTo No-rofsiMarta TeXecT e NagHe BbpXy xunoTesaTta 3a
,JTOKann3npaHo HemaTepuarnHo 3HaHME", KOETO MMa perMoHarnieH xapakrep.

HemaTtepmanHuTte aktmem MmaT NPOCTPaHCTBEHO-MKOHOMMUYECKM Bb3AENCTBUS,
KOUTO ca ODeKT Ha u3cnefBaHe B pernoHanHata U coumanHo-MKoOHOMMUYecKkaTa
reorpadpus. [OHATMETO 3HAHME W HEroBUTE WKOHOMWYECKM W  COLMAnHu
XapakTepucTukn ce pasbupat no pasnudeH HadvH. Cnopen Jlenne Hanpumep
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(Lapple, 2001) Te ce ceexpaaT gO:

- TeXHnuM3bLM - BAUAHMETO Ha MPOCTPAHCTBEHO BpPEMEBATa Bpb3ka HAMA
Bb3L4ENCTBME BbPXY OpraHusaumatTa Ha nPOU3BOACTBOTO MOpaan CBOWCTBOTO
GNEKCUBMNHOCT Ha TEXHUKaTA (TEXHOMOrnATa);

- PernoHanunsauusa - npouec Ha 3acunBaHe Ha edekTa OT arfioMepaumoHHN
MpPEXW Ha 3HaHUS, KOMTO WMaT YyckopsBal, edeKkT BbpXy perMoHanHaTta
KOHLUEHTpaumMs Ha LUMPOKMS CNEKTbP OT MKOHOMUYECKN OENHOCTMU;

- Mmo6anusauus - cb3gaBaHe Ha yCroBUS, B KOMTO 3HAHMETO yCUnBa 1 pa3BuBa
rnobanHaTa Mpexa OT NPOAYKTM M Nasapu, pas3BMBallM Ce B YCroBUATA Ha
permoHanHa NMHTErpupaHocT.

B Havanoto Ha 60-te u 70-Te roguHu nog dopmaTta Ha Teopus 3a
,rloctnHayctpuanHo 6baewe” yuennte AnsmH Topnbp 1 Oannen ben cnomeHasaT
3a TpeTaTa BbflHa Ha pa3BuTUe Ha obuiecTBaTa B cBeTa. [TOHATMETO NnpuMep e ToBa
3a ,noctuHayctpuanHo obuwectBo®, BbBegeHo ot ben (Bell, 1973, 1985) wnu
,OOLECTBO Ha ycnyruTte“, KoeTo ce pasbupa KaTo CPeLLynoSsIoXXHO Ha TeopudTa 3a
nHaycTpuanHo obuwectBo. [IHec aebaTtute M nocokaTa Ha TEXHWYECKM Mnporpec ca
Haco4YeHn KbM (hoKyca Ha MawabHOTO NPOHMKBAHE Ha KOMMIOTPUTE U OUTUTANHK
TEXHOMNOrMn, NPUNOXEHUS, KNnayaoBe, KpMNToBanyTn, U3KyCTBEH MHTENEKT, poboTunka
N Op. B €XXegHEeBUETO.

PasnnyHmMTe noaxoam 3a uacnenBaHe npeanaraTt pasfnnuyHy MexaHu3mMu, KOUTO
obsicHaBaT nonspusaumsata. Kato TtakMBa nogxogau nocoysBame: nonsipuavpawimrte
OTHOWweEHMss Ha Bpb3kn (Perroux, 1948); edekT Ha MynTUNIMKatopa Ha
NpoOn3BOACTBEHNA MOTeHUMan ¢ edqekTM Ha Wu3TernsHe W pasnpocTpaHeHue,
npegnoxeHun ot MNoHap Mwpagan (Myrdal, 1967), kaTo gonbnHeHWe Ha mMoaena 3a
LONPY3Mss Ha 3HaHMA KW MHOBauun®, npeanoxeH oOT TopcTteH XerepcTpaHd
(Haegerstrand, 1967). B kpas Ha XX B. nocterneHHO (YOKyCbT Ha TeopuuTte ce
npoMeHss C¢ T.Hap. ,HoBu TeopeTuyHn noaxogu”. TsaxHaTa rregHa Todka ce
KOHLIEHTPMpPa BbPXy BAUSHMETO Ha TPAHCMOPTHUTE pa3xoau, edpekTute oT mawaba,
BNUSIHWETO Ha €K30reHHUTE (PakTopu U Cb3haBaHe Ha YCNnoBUATA HA HECHBBLPLUEHU
nasapu U KOHKypeHLMsi, OCHOBaHN Ha NpeauMCcTBO OT 3HaHUA 1 TexHonorun (Porter,
1998). CnomeHaTuTe enemMeHTM wumaT reorpadckn xapaktep W BOAAT OO
NpoCTpaHCTBEHA AuMeHcna B rnobanHata WMKOHOMMYEcCKa CTpykTypa. B T03u
kKoHTekcT [lon KpyrmaH B ,HoBaTa WkoHomwuudecka [eorpacdums” npaBu onut 3a
N3ACHABaHe Ha MNPOCTPaHCTBEHOTO pasfjerneHve Ha Tpyaa, KoeTo e MopogeHo oT
CpaBHUTENHUTE IOKanNU3auMoHHW  NpegumMcTBa M MHAYCTpuanHata TbproBus.
HoeaTa xuMnoTe3a ce onuTtBa Aa AOKaxe TBbpAEHMETO, Aa 0BACHM pacTexa camo
€K30reHHO, KaTo 3a uenta u3nonsBa 3akOHOMEPHOCTTa Ha MPOCTPaHCTBEHUTE
B3aMMOAENCTBUS, KaKBUTO Ce MNposABABaAT NpU TEXHOMNOrMYHUA TpaHcdep, no-
ronaMara 4acTt OT KOWTO MpeacTaBnsiBa HemaTepuaneH akTuB OT 3HaHue WU
ekcnepumeHTn. [lpOTMBHO Ha KoHuenuuaTa 3a ,00WecTBO Ha 3HaHuATa“ ce
nogyepTaBaT HSKOMKO OCHOBHU XapaKTepuctuku crnopen XanaeHpanx (Heidenreich,
2002), nspaseHu B: XapaktepmanpaHe Ha CTONAHCTBO M OBLLECTBO, Ype3 U3non3saHe
Ha MPEXOBM AUTUTANHU WMHAPOPMALMOHHM U MeaUnHU TexHomnorun; LleHTpanHo
3Ha4YeHMe Ha WMHOBALMOHHUTE MPOLECUM U TAXHOTO CBbpP3BAHE C HOBU hopmMu Ha
Cb3daBaHe Ha 3HaHuWe, Hanp. B Mpexu; HapactBawu Ka4yeCTBEHN U3NCKBAHUS KbM
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obpa3oBaHMETO U y4yeHe Mpe3 Lenusa XMBOT Ha MO- Manku umknun; Hapactsaluo
3Ha4YeHMe Ha MHTEH3VMBHUTE Ha 3HaHWUS U KOMYHMKauUMK ycryrn (HaydHa pabota) m
TEXHUTE OpraHM3aunMoOHHN OCHOBU ( MEHUIKMBHT Ha 3HAHMETO).

HoBata Teopus TpsabBa pnOa 3anoyBa C wuoesata  3a ToBa  Kak
Hay4YHou3cnegoBaTtenckata u passovHarta genHoct (HUP[L) moraTt ga ce msnonsear
32 MKOHOMWYECKN pacTexX U coumanHo passutue. ToBa pasBuUTUE HECHMHEHO MMa U
pervoHanHn n3aMepeHusi, onncaHum nogpodbHo B kHurata ,Kanutanmsabm 6e3 Kanutan®
oT aBTopute [xoHaTtaH Xackbn un CtubH Yectnenk. Te cbWO gaBaT Kato npumep
KoMmnaHusTa ,Mankopocdt”, KOATO € egHa OT HaNn-MOLWHUTE U CKbMX KOMMNaHMM 3a
copTyep 1 MHOBaLUK, KOATO BIiMsie 3a pa3BUTUETO Ha Lenusa ceaT. Cnopen AaHHUTE,
npeanoXxeHn OT TAX, KOMMNaHWATa pasnonara ¢ easa 4% maTtepuanHu akTueu, a
cb3fgaBa gobaseHa cTOMHOCT oT okorio 250 mna.$, a AHec KoMmnaHuATa € oueHeHa
Ha obwa cTtonHocT oT okorno 850 mna.$. MogobeH ruraHT e n Tbpcadkata ,[yren”,
KOATO Ype3 HemaTepuanHu MHBECTULUN pa3BuBa HOBU COMPTYepHU MPOAYyKTU, KOUTO
Aa npoabrhkaBaT Ja HOCAT KOHKYPEHTHO NpeanMCTBO Ha KOMMNaHusaTa.

CMMCBNBT HA HEMaTepuanHua akTUB HE Ha NnocnegHo MACTO Moxe aa 6bae
00sicHeH n 4pe3 rpacmkata Ha Topaue (rpad.1) 3a S-obpasHa oudysnd, KOSATO
00sicHABa 3aKOHOMEPHOCTTa 3a MNOCTEMEHHUS MNPEeBEC Ha HemaTepuanHute Hag
MaTtepuanHuTe MHBECTULMM B pasBUTUTE CTpaHW B cBeTa. JIMHNA HOMep 2 YCIOBHO
paskpuBa BpeMeBaTa NPOMEHSIMBA Ha Te3N NpOLECUM BbB BPEMETO, KOETO MOKa3Ba,
Yye olle ToraBa xopara ca umanu npeacrtaea 3a O6bOELWETO HAa TEXHONOrMYHOTO U
NMHOYCTPUarnHo pasBuTue Ha cBeTa Ha 6a3ata pasBUMTUETO Ha 3HAHMETO U HaykaTa.

D@UIMUECKHU NHUMHT

N
s s e e e )

SpAanocT

Pacrex

Apantauyua Ha
TeXHOMNoOruM

nHkyGauma

Bpeme

Mpachuka 1. S o6pa3Ha kpuBa Ha audpysusaTa (ABTopcka rpacdmka cnopeg TeopusTa Ha
Topaue 1903 r.)

1. KpuBa Ha XU3HEHNS LUMKBN Ha HannyHaTa (Tekywiarta) TeXHOMNorns (CUHs Kpuea);
2. KpuBa Ha LuuMKbna Ha HOBOCb3[afeHaTa TEXHOMNOors (YepBeHaTa Kpuea);
3. KpuBa Ha TbpceHETO (OpaHxeBa Kpuea)

Graph 1: S-shaped diffusion curve (Author's chart according to the theory of Thorde
1903)
1. The lifecycle of current (current) technology (blue curve);

2. The curve of the newly created technology cycle (the red curve);
3. Search curve (orange curve)

187



Innovation and entrepreneurship, ISSN 1314-9253 Volume VII, number 3, 2019

I/IsqepTaBaHeTo Ha Te3n nNpoMeHNnMBM unacnenBa npecevyHUTe TOYKU MexXay
oTaoenHuTe npouecn BbB BpEMETO U NPOCTPAHCTBOTO, U YCIOBUATA 3a NPOHUKBaAHE
Ha 3HaHuATAa. Pa3KpI/IBa ce, 4Ye TOBa € CII0XKeH rnpouec OT CTblKNA, KOUTO BKITHOYBAT U
MHOBAUMUTE KaTO KpaeH nNpoAyKT Ha HemMmaTepuanHute akTuBu. Ha BTOPO MACTO
BMnXxgame, 4e 3HaHUATa WU eKCNnepuMEeHTasTHOTO pa3BUTUE HAOXBbLbPIAT BUHaru
XU3HEHUNA LUUKDBIT HA NPOAYKTUTE.

HoBaTta MKOHOMMWKa OCBEH MO3UTUBHU nopaxana n gocta HeratTMuBHMU BITUAHUA,
KaTO HanpumMmep noBullaBaHe Ha HepaBEeHCTBOTO B paslnpeneneHne Ha goxoauTe,
n3bsreaHe Ha npoabikKuTeriHa ctarHauuma B HSAKOW CTpaHN " permoHn B ceeta U
/:l,eCTa6v|n|/|3|/|paHe Ha KanntanoBuUTe nas3apu.

PesyntaTtu

Cnopea PudkmH B ,eouH okabeneH cBAT“ reorpaduata uma No-ronsimo
3HayeHMe OT Korato M ga 6uno. B reorpadmsta AHeC Manko ce roBopu 3a
HemMaTtepuanHuTe akTMBM WU TAXHOTO BNUSIHME 3a pas3BUTMETO Ha obekTute B
NPOCTPaHCTBOTO. PermoHanHuTe M3MEpeHWs Ha BRUSHUSATA Ca BaXHW, 3aWoTo
anapmupat 3a npobnemute Ha 6bOeLWeTo U HaweTo pa3BuTue. HapactBaHeTo Ha
3Ha4YeHMETO Ha HemaTepuanHus Kanutan M 3HaHUS CryXuM KaTo xunoTesa, 4e
dupmute (NpeanpusaTvs), KOUTO onepupaT camMO Ha onpedeneHa Teputopus
(nokauus), maT pyHOAaMeHTanHn cTpaTterMyeckm HeaocTaTbUM U MNO-HUCKM HMBA Ha
KOHKYPEHTHO NpeanMCTBO, KaTto Hanpumep dupMmuTte B bbrrapysa n cTtpaHute CbC
CXOLEH MKOHOMMWYECKM NPOodun Ha pasBMBaLLM Ce CTPaHMU C MKOHOMWYECKN CUCTEMU
B npexoa (MNopTtbp, 2004).

OT npoBeneHOTO M3creaBaHe B Nogkpena Ha OCHOBHATa XunoTe3a MOXeM Aa
NOCOYUM CrnegHUTE BaXXKHWU aKUEHTU 3a pernoHanHarta reorpadpus. MkoHoMmnkata Ha
3HaHMEeTO M MHOBaUMUTE HECbMHEHO MMa Bb3OEWCTBME BbPXY MOMUTUKUTE 3a
opraHu3aumns Ha NPOCTPaHCTBOTO B pa3BuUTUTE CTpaHu oT 3anagHa EBpona, CALL,
Anonna, Kutan, N3paen, KaHaga, Penybnuka KOxHa Kopes, Jliokcembypr, AHaopa,
Weenuyapus, Kutanmcko Tawune, o. CwuHranyp, TamBaH n gp. B pgonbnHeHue,
nocteneHHo ce HabnwgaBa 3acunBaHe Ha MWHTepeca KbM NpUBNUYaHE Ha
WHBECTMLUMN B HeMaTepuanHm akTMBM B pa3BMBALLM Ce CTPaHW OT pernoHa Ha
KOromnstouHa Asusa, NHooHesus, WHausa, UentpanHa n M3touyHa Espona, HOxHa
Amepuka n gp. lNMotounte OT TpaHCaKUUN Ha MHBECTULMM B HEMATEPUAHN aKTUBU U
HOBWM TEXHOSMOMMN B KOHKPETHW MeCTa MoBULLIABa CTENeHTa Ha 3HaHMe U MOXe Aa
TpaHcopMupa U30oCTaHanNu pervoHu, nokanuavpaHu B nepudepumnte Ha
Meranosincu, B TEXHONOIMMYHM napkoee. Te morat ga 6baaT cBbp3aHn npean BCUYKO
C NPOM3BOACTBO M NOTpebneHne Ha HemaTepuanHu akTmen. Yecto Te morat ga ca B
6nM30CT 4O MHAYCTPUAnHN KNbCTepu B chepaTta Ha enekTpoHuKaTa, KOMNITbPHUTE
TexHonormm, papmauesTukaTa, MalMHOCTPOEHETO U APYrn XXU3HEHO BaXKHN CEKTOPU
3a passuTne Ha rnobanHusi MKoHoMuKCc. CrnegoBaTeniHO OYaKBaHUAT eqekT oT
ONdy3nss Ha WMHOBALMM M HOy-Xay € [a npuBNu4a WHBECTMUMUTE U Ada Bnusie
NO3NTUBHO BbpXY CONMKaBaHETO M PasBUTUETO Ha TEPUTOPUANHN EOUHULIN.

TakbB peq Ha MUCNU JoKasa, Yye eeKTMBHOCTTa Ha AdeueHTpanusauusaTa u
HENHOTO MPOCTPAHCTBEHO OTHOLLUEHWe npegnonarat genernpaHe Ha QYHKUUN KbM
OPYrM TOYKM OCBEH B CTONMWYHMUS pPervoH. ToBa Ha MpakTuka ce npunara B CTpaHu
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kato: epmanusa, CAL, Lsenuapwusa, Lseuna, Benukobputaumsa n gp. Npesta e
ype3 MHBECTUpaHe B HeMaTepuareH Kanutan ga ce onutaT a CbXUBAT nepudepHn
MecCTa, 4acT OT CTapu WHOYCTPUanHW pervMoHu usnagHanM B CbCTOSHME Ha
<aenpecnsa®.

Tean npobnemu Hanarat LIMpOKa nonmMTudecka u obuwiecTBeHa AUCKYCUSA 3a
TOBa Kak HOBUTE TEXHOMOMMW, MHOBALMUTE N HEMATEPUarHUTE akTUBM MoraT ga ce
okaxaT narybHu 3a paboTHMTe MecTa B pes3yntar oOT gurutanusauusita Ha
npoussogcreata. AHanuaute Ha ,CambHc [anpekt® 3a wu3non3sBaHeTo Ha
HemMaTtepuanHuTe akTusu noTebpxgasat, Yye HWPLO w HemaTtepmanHuaT akTus ce
NPOMEHAT BbB BpemMeTo. B peguua AbpxaBu TakuBa akTMBM HadBuLlaBaT
MaTepuanHuTe, PecnekTUBHO Ha TBbPAEHWETO 3a PErnmoHuTe, KOUTO npousBexaar
3HaHue, nHosauun n Hoy-xay. OTHOBO criopef Xackbin u YecTnenk ce NoTBbpXaasa,
ye: ,... HemaTepmanHuTe MHBECTULMM ca PyHAAMEHTANHO pasnnyHu, a pa3bmupaHeTo
3a yCTOMYMBMS Npexon KbM HeMaTepuanHm UHBECTULMN LE HU NMOMOrHe Aa BHUKHEM
B Ham-BaxHuTe npobnemMn Ha HaWETO HacTosle: WMHOBAUUUTE UM pacTexa,
HEpPaBEHCTBOTO, ponsiTa Ha MEHWIKMbHTA, pedopMuTe BbBB (PUHAHCUTE WU
nonutukaTta“. TAXHOTO TBbpAEHME MOTBbPXAABA HallaTa Tesa, Ye Te3n npobrnemu
MMaT W pernoHariHo wu3paxeHwe wn nopaxgar A-cuMeTpus U MHOXECTBO
NPOCTPaHCTBEHN OMUCNapUTETH.

Bbnpekn TOBa, KOHCEpPBATUBHUTE CTOXACTUYHM MOAXOAM Ha MKOHOMUKATa U
cTaTUCTMKaTa 3a aHanu3 Ha akTMBMTE nponyckaT peguvua akTu, KaTo KOHTpacTuTe
MEeXOy XapakTepa Ha MaTepuanHuTe U He MaTtepuanHuTe MHBecTuumu. 3a pasnuka
OT MartepuanHuTte, Te3n akTMBM ca MO-TPYAHO Tbpryemum u ca npsko CBbp3aHu C
nokauusiTa Ha KoMnaHusiTa, KOSATO M npousBexaa. Bropata pasnuka e, 4ye Te
nopaxgaTt edekt cnun-oyebp (spill-over). To3n npouec moxe aa ce 06ACHN NecHo
4ypes3 CBONCTBOTO Ha Apyrn 06ekTn B reorpaddCKOTO NPOCTPaAHCTBO Aa ce Bb3nonasar
OT 4YaCTHM WHBECTMUMW B HemaTtepuarneH akTue. BaxHO CBOWCTBO, KOETO uMma
OTHOLIEHME KbM pPas3BUTUETO Ha CMOXHU MNPOCTPAHCTBEHW BPbL3KM € MallabbT.
PasmepbT OT HanUMYHOCTM Ha AafeH NPOAYKT B CBETa 3aBUCKM OT MU3rpaxgaHe Ha
HOBW KOMMaHun, KOUTO NPOU3BEXAAT CTOKaTa Ype3 crnopasyMeHne 3a U3non3BaHe Ha
TEXHOMOrMsATa CbC 3alUMTEHM aBTOPCKM MpaBa Hag npoaykta. TOecT, ako
noTpebneHneTo ce noBuWaBa B pPasfnMYHM TOYKM Ha CBeTa C JOKanusanpaHu
npeanpuaTus, To Te uMaTt NoTeHuman 3a pasButue n paswmnpeHue. o To3m moaen
Ce pasBuMBaT M YacT OT TEXHOMOrMYyHUTE ruraHTn kato CamcyHr, dununc, CoHun u gp.
Upes3 ayTCOpCUHr Ha OevHOCTUTe U TpaHcdep Ha TexHonormu Tte ce onuTBaTt Ada
MUHUMU3MPAT TPaHCNOPTHUTE pa3xoaw, 3a Aa u3BnekaT edekta Ha mMawaba,
pactexa u nedanbata. MuHMMM3MpaHETO Ha hakTopa LeHa Ha Tpyaa Beye He e
dyHOaMeHTaneH npu nokanusaunoHHus u3bop. o TO3M HauvH KoMMaHuuTe
N3BNUYaT MakcumanHua eekT OT nasapute nopagn akra, 4ye ronama vact oT
aKTMBUTE Ha TakmBa UPMW Ca HemaTepuanHu U ce uapassBaT B TEXHOSOrM,
WHOBALUMK, Hay4yHO u3cnefoBaTesnicka AEWHOCT U eKCrnepuMeHTU. B To3n cmucbn
Moxe pa pobaBum, 4Ye Taka camum no cebe cuM Te3anm akTMBM MoraT ga ce
MyNTUNIMUMpaT BbB BPEMETO. ACHO € N Ye TEeXHOSIOrMYyHUTE MMraHTu ce Haco4saTt
TOYHO KbM PErNOHN, B KOUTO MMa HafmM4YHO NoKanu3npaHo 3HaHWe 1 Tpaauuun.

KombuHaumsata Ha Hoy-xay W gurutanHuTe TpaHcdopmauuum B CBeTa oOkasa
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HaTUCK Bbpxy EBponencknat Cbio3. CTpaHuTe uneHkn u EBponenckata komucus
OCb3Haxa HyxgaTa da Ce akueHTMpa B HOBUTE CTpaTerMm u niaHoBW LOKYMEHTU
BbpPXy HacbpyaBaHe Ha MHOBALMUTE U MHBECTMPAHETO B 3HAHWUS U HeMaTepuanHm
akTmBn. ToBa € 3aroXeHO M B HOBUTE MNPOrpaMHM OOKYMEHTW, KOUTO npeaswxaat
yBenvyaBaHe Ha OwgkeTa 3a pasBuMTME Ha HOBW TexHonorun, obpasoBaHue U
Hay4YHU OTKpUTUSA. TOECT, KOXe3noHHaTa W pervoHanHa nonutuka Ha Huso EC
cnegBat nocokata Ha pasBuTMe W KU3nonsBa HematepuanHute WHBeCTUUMU U
pecypcu Kato MHCTPYMEHT 3a pernoHanHo cénmxkasaHe. [NogobHa e n ctpaterusaTa B
nporpamara 3a CbTpygHU4ecTBO B obnacTtTa Ha oTbpaHaTta PESCO?®, kbaeTo npesec
MMaT HayyHuTe pas3paboTkM M Han-Beye CnoaensHeTo UM Mexay ObpXaBute
y4acTHULM.

OcBeH mawabHa edeKTMBHOCT U Andysnsa, MHOBaUMUTE U 3HAHWETO umart
CKIMOHHOCT KbM MposiBAa Ha CuHepretuyeH edbekT. KomnnemeHTapHOCTTa B Tasu
dyHKUMA ce obycnass OT TOBa, Ye Te ca NOo-LeHHU, Korato ca B3auMHO CBbp3aHn B
npasunHa nocrnegoBaTeniHoCT OT npaBu U obpatHu Bpb3ku. Cropen bekmaH wm
dypxkmta (Backman et. al., 2001; Fujita et.al.,, 1999) wnma Hanuyne Ha MHOXECTBO
BapMaHTM Ha MoAenu, Kouto obsAcHABaT 3Ha4YeHMeTo Ha MobunHuTe hakTopu 3a
NPOM3BOACTBO M TEXHUTE Harnacu 3a yctaHoBsBaHe. OBsCHEHMETO ce AbMKM Ha
LEHTPOBEXHUTE U LEHTPOCTPEMUTENHUTE CUMW, KOUTO Ce nposiBaBaT B reorpacd-
CKUTE pervoHun. BaaMmHuTe 3aBMCMMOCTU MexXay Te3n CUnn ca NPOMEHSINBU, KOUTO
ca B 3aBUCUMMOCT OT TPaHCMOPTHUTE pas3xoau B TO3U CPaBHUTENHO-CTATUCTUYECKM
mogen. [lokasaTencTtBoTOo € B TOBa, Y€ KOMKOTO MO-BMCOKA € CTeneHTa Ha
arrnoMepupaHe, TofnKoBa Mo-BUCOKM ca MKOHOMUUTE OT Mawaba Ha 3HaHWUS, Hanu4HU
Ha MeCTHUSA U CBETOBHUA nasap. CpaBHeHWETO e B TemaTa 3a arfioMepauuoHHUTe
npeaumcTBa 3a pasBuMTME Ha WHOBaumuTe, crnoMmeHato ot PenamaH  cnopepg
mogenute Ha (Romer, 1986; Lucas, 1988, 1992; Grossman & Helpman, 1992), B
KOUTO HOBUTE TEOPUW 3a permoHanHusa pacTex npeanonarart, 4Ye pasnukuTe B
TEMMOBETE Ha pacTex MOXe Aa ca pe3ynTtaT OT yBennyaBaHe Ha Bb3BPbLiAaeMoCcTTa
KbM MO3HaHWETO N HanpaBeHUTe pas3xoaun 3a HemaTepuasHu akTUBMK.

EHOOreHHNAT pacTtex ce 3apaxga 4ecTo KaTo CyOeKTUBHO pasgeneHue Ha
dakTopuTe 3a pas3BuUTUE B OTAENHUTE CcTpaHu B cBeTa. [lpe3 90-Te roanHu ToBa
pasfeneHue nonyvasa npocTpaHcTBeHa gumeHcus (Grossmann, Helpmann, 1991;
Aghion, Howit, 1998; Barro, Sala-i-Martin,1995), ©6asupaHa Ha pernoHanHoTo
pasgeneHne Ha Tpygda B pas3BUTUTE MKOHOMUKW. MoBedeHMeTO Ha MHBECTUUMUTE,
Haco4YeHn KbM WHOBAUMM M 3HAHWSA, NOKa3Ba, 4Ye cuctemaTa npuaobusa Apyrm
XapaKTepPUCTMKM U NOBULIABa CBOS AMHAaMU3bM. M3cneaBaHuaTa Ha Tasu AMHaMuKa
AaBaT OTroBOP Ha BaXXHM BbBMPOCU, KOMUTO 3acaraT pernoHute. Ypes Tax Moxe Aa
6bOe cbCTaBeHa OueHKa 3a: peuecus, 3agbnboyaBaHe Ha HepaBeHCTBaTa,
nogkpena Ha dwuHaHcoBaTa cucTemMa KbM HeduHaHcoBaTa, Heobxoauma
WMH(ppacTpyKTypa 3a pasBuTME U NpocnepuTeT Ha obLiecTBarta.

3 PESCO - TT0CTOSHHO CTPYKTYpHPAHO ChTPYIHHUYECTBO 38 CHIYPHOCT, CBhp3aHO ¢ I mobannara ctparerus va EC 3a BpHIIHA
nonutuka ¥ nojutuka Ha curypHocT (EUGS). Ilpoumec Ha TACHO CBHTPYAHHUYECTBO B 00JacTTa Ha CUTYPHOCTTa H
oTtOpanara. JIppxaBute-uneHku Ha EC ce chriacuxa ma 3acunar paborata Ha EBponeiickust cpio3 B Tasu 00JacT U
NpU3HaxXa, 4e 3acuieHaTa KOOpIWHAIVS, yBEJIMYCHUTE MHBECTHIMHM B OTOpaHAaTa W CHTPYAHMUYECTBOTO B oOnacTTa Ha
OTOpaHUTEIHUTE CIIOCOOHOCTH Ca KIIIOYOBH M3UCKBAHUS 32 PA3BUTHETO U IOCTUTAHE HA LEIUTE MY.
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MHoBauunte n HemartepuanHuTe akTUBM Ookas3BaT CblUO, Y€ MoraTt ga ce
pasrnexgaT u KaTo ,MHepBauus“. B To3n cMncobn cuctemaTta ctaBa opraHuaupaHa u
npnoobuea eHTponusa. MIHTepnpeTaumsaTa B NPOCTPAHCTBOTO € Cb3daBaHe Ha HOBU
OGM3HEeC N pernoHanHu MoAenuM Ha UKOHOMMYECKa CTPYKTypa, KoMTo ce Basupart Ha
Hella, KOUTO He MoraT da ce nunHaT U He ca duandeckn. HoBute Hewa CcbCTaBAT
TOBa, KOETO Ce onpeaens Kato ,MatepuanHa 6asa“ unu rppbbHaka Ha permoHanHaTa
MKOHOMMKA, MHCTPYMEHTU, NpeanpuaTtnd, obopyasaHe, HGPacTpyKTypa u ap.

CeBbp3aHOCTTa BbB BepuUrn Ccb3gaBa YCNOBMS 3@  MMMOAMUMpaHeE Ha
AnBeprvpalwm npouecu Ha pasBuUTUEe Mexay OTAENTHU MKOHOMUYECKU CEKTOpWU WNn
pervonun. NoHap Mwpgan (Gunnar Myrdal, 1957) n An6ept O. XupwmaH (Albert O.
Hirschman, 1957) ca 3actbnHuMum Ha Ta3u Teopus. Mwopgan cnogens ngesaTa, ye
UMPKYNAPHATE NPOLECUM U KYMYyNaTUBHUTE MPUYUHW BOOAT A0 NPOCTPAHCTBEHM
pasnuuua Mexay LeHTPOBETE Ha pacTex u nepudepHuTe (M3octasawim) permoHun. Te
HacTbnBaT NPy NPOMsIHA HA MKOHOMWYECKUTE BENUYNHWN (MLHOMKATOPW) B paMKUTE Ha
naneH reorpadpckn permoH. EnemeHTM KaTo: AOXOAW, HMBO Ha coumanHo
HepaBEeHCTBO, 3aeTOCT, HMBO Ha obpasoBaHMe U Ap. Cb3aaBaT YCroBuUs 3a ePeKkTu
oT obpaTtHa Bpb3Ka. Bpb3kuTe kaTanuaupaTt npoueca n yckopsiBaT MHTEH3UTETa Ha
MbpBOHA4yanHa npomsiHa. TOEecT, CMUCBLABT Ha MPUTEXAHMETO € COoUManHoOTO
n3mepeHne 3a ygoBNEeTBOPEHOCT Ha MHAMBMAA Ha AadeHO MSCTO BbB BpemeTo. [1o
Ta3n Tema ket gaBa cnegHata geduHMUMA 3a Kanutana B kHurata ,KanutanbT
Ha XXI| B.“: ,Bcuukm copmm Ha 6OoraTtcTBO, KOMTO WHAMBMAMTE MoraT ... Aa
nputexasaT . B nogkpena Ha Te3aTa 3a reorpackute permoHn e MOoCOoYUM U
neduHuumata Ha OOH 3a mHBecTUMUUUTE, KOATO rnacu crnegHoTo ,MHBECTULMS €
TOBa KOETO Ce CriyyBa, KoraTo efuH Nnpou3BoauMTENn unu npuaobusa ObnroTpaeH
aKTUB, UMW M3pasxomsa cpeacTea (mapu, younus, cyposuHu)®, 3a ga ro nogobpu*’.
Cnopeg OOH wuHBecTMUMMUTE ce [endaT Ha MatepuanHu U HemaTtepuarsiHu.
MamepuanHu uHeecmuuyuu: cepadu, UKT obopydeaHe u UHpacmpykmypa
(xapOyep, KOMyHUKaUuUuoHHO obopyodsaHe, nabopamopHu rpubopu), HEKOMMHMbPHU
mMawuHu u obopydeaHe, rpesodHU cpedcmea. HemamepuanHu uHeecmuuyuu:
cogpmyep (MObUMHU MpUOXeHuUs]), cmamucmudyecku 6asu om OaHHU, HUP/,
MUHepariHu rpoy4yeaHusi, passriedeHue, cb30agaHe Ha Opu2uHallHu iumepamypHU U
xyodoxecmeeHu ripousgedeHusi, OusaliH, obydyeHuUe U KearuguKkayus, MapKemuHa208u
rnpoyyesaHusi u bpaHoupaHe, peKoHcmpyupaHe Ha busHec ripouyecu

Kato mn3Bog OT MOCOYEHUTE HemaTepuanHu akTuBM Bwxgame, 4ye Te ca
CBbp3aHM MpPSIKO C MecTaTta, B KOMTO Bb3HMKBAT M OKa3BaT CTEMNEH Ha BIIUSIHME.
YBENNYEHNAT NMPEHOC Ha AaHHU MHAOPMaUUS U TEXHOMNOMMM NPOMEHs obxBata Ha
HelwaTa 1 TexXHUAT mMawab. Mapk AHOPUACHH B TO3M CMUCHIT NOCOYBA ,,U3sXKOAHEeTO
Ha cBeTa oT codptyepa“. Ho crnopen Hero, ToBa He ce AbJIKM caMO Ha copTyepa, a
Ha OorpoMHUA Bpon OT ApYrn HemaTepuarHu akTUBW, KOMTO OKa3BaT Bb3AENCTBME.
PeTpocnekumnaTta Ha gaHHM 3a HemaTepuarnHu MHBECTUUMM B CBETa pasKkpusa, ye
npegn HSAKOMKO OeceTUneTusi TakaBa Mocoka Ha MUcneHe e buna BTOpOCTENneHHa

6 Jlokanusupanu B reorpadCcKOTO IPOCTPAHCTBO
7 Noxmax ot Cucrema 3a Hanponanau emerkn sra OOH 2008, maparpad 10.32
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J0opu B Han-pas3ButuUTEe CTpaHu. Ho nog BnuaHue Ha BpemeTo, TOBa Ce MPOMEHS.
Cnen cpepata Ha 90-Te rognHn Ha 20 B. HacTbnBa MNPenoM Ha HemaTepuanHuTe
WHBECTUUWNWN HaL MaTepuanHuTe B ypaBHEHMETO 38 MIKOHOMUYECKO pa3BuUTHE.

CnegBawo [okasaTencTtBO Ha xunotes3aTa npeactaeBnsgBa  pesyntatn oT
pasfMyHM  Un3cnenBaHusi, HacovYeHW KbM reorpadpckoTo pasnpeneneHne Ha
HemMatepuanHuTe akTmBu. AHanM3uMTe Ha CTaTUCTUKA, FeHepupaHa OT BoAelunTe
EBponenckn MKOHOMWKK, MOKa3Ba Ye 06eMbT Ha HemMaTepuanHu akTMBWM HapacTBa,
HO BCe OLle He HagMMHaBa KONMMYeCcTBOTO Ha HanpaBeHuTe uHeBectuuunn. MiHtepecHo
€ W ToBa, Ye WHBECTUpPaAHETO B HemaTtepuariHM akTMBM HaAMWHaBa ToBa B
mMaTepuanHu no Bpeme Ha rnobanHata kpusa ot 2008. (Xackbn, Yectnenk; 2018).
ABTOopuTe npegnarat u rpadgukn cbcTaBeHn OT 6Gasm gaHHM Ha INTAN-Invest
(www.intan-invest.net) (npunoxexusa dwur.1-3).

OT npeacrtaBeHuTe rpadumkm cTaBa ACHO, Ye 3a Lenus perMoH Ha 3anagHa,
CeBepHa u KOxHa EBpona nMHBECTMUMUTE B HOY-Xay M MHOBaAUUW Ce yBenu4yaeaT B
ycnoBHus nepuog crneq 2005 r. B KoHTpacT Ha ToBa BMX4ame fivrnca Ha npucbecTene
B aHanusa Ha cTpaHu oT LleHTpanHa n U3touyHa EBpona nopagu akTa, 4ye HuBaTa
Ha MHBECTULMM B HEMaTepuanHu akTueu cnpamMo npoueHTta Ha BBI1 ca Bce owe ¢
MUHUMAanHo nspaxexuve. Nopagun koeTo B rnodanHns MHOBaLVOHEH NHOEKC CTPaHUTE
ca MNOCOYEHN KaTo ,Nraxu MHOBATOPU “ C HUCKA CTeneH Ha MHBECTUUUKN B HUPLS.
CpaBHeHueTo mexay Esponenckute ctpaHn n CALL nokassa cxogoHus pesynTar,
crnenq nepuoga Ha kpusata oT 2008 r. HemaTepuanHUTE WHBECTMUMM Bede
HaoxBbLPNAT obema Ha Te3n B MaTepuanHu aktmeu. PaskpvBa ce MNOSMOXUTENHA
NpoMsiHa Ha HemaTepuanHuTe WHBECTULMOHHWU MOAENV B PErvoHM MNpeguMHO Ha
3anagHa Espona (lepmanung, Weenuyapus, Weeumns, HuaepnaHams, ABctpus 1 ap.)
n watm B CALU, kboeto ca nokanusavpaHu YHUBEPCUTETUM WU Un3CnenoBaTesicku
ueHTpoBe (Hanp. Macauyseu, Bbpknu, CtaHdopg, MNpuHCTBH 1 ap.). KoHKpeTHUTe
WHBECTULMOHHN MOLENN Ce HYXOaAaT OT foKanuM3vMpaHo 3HaHue 3a NpuBIiMYaHe Ha
nHBectuumn. CrnegoBartesiHo Te ca dpakTop 3a passuTtue. 3a EBpona npeacraBeHaTa
KapTHa cxema (kapTocxema 1 3a pasmepute Ha uHBectuumm B HAP[ B npoueHTHO
napaxeHue ot bBI1 Ha cTpaHuTe) paskpuBa HAKONKO Tuna abpxasu. MbpBMAT TMN ca
Te3n, KOUTO Ce XapakTepumsmpaTr C BUCOKM HMBA Ha MaTepuanHu MHBECTULUK W
aktmen. B Tasu rpyna nonagat gbpxasu kato Utanuna, Wcnanusa, MNoptyranusa. B
Tasn rpyna npeanonaraeMo Bnu3aT U CTpaHUTE OT UeHTpanHa n nstodHa EBpona
(Monwa, Yexus, Cnosakusa, YHrapus, Cbpbusa, bovnrapua, Mepums n gp.) nopaam
AOOMUHMPALLNA UHOYCTPUAnNeH CeKTop, M3Hoca U AobuB Ha MUHEpanHu CypOBUHW.
pynata ctpaHn ot 3anagHa EBpona obocobssat XvHTepnaHga Ha EC: AscTpus,
lepmanng, Oanusa, Hupgepnangus, dpaHuua mmaTt HanuyHo cpedHoO U yMepEHOo
pa3BuTME Ha HemaTepuanHute aktmsu. B TpeTta rpyna nonagaT cTpaHuTe C Haw-
BMCOKM HMBA Ha HemartepuanHu uHBecTuuun. Takmea ca: PuHnangus, Leseuus,
O6egunHeHoTO KpancTeo 1 LLBenuapusi, KOUTO ca TEXHONOMMYHUTE NUAEPU HE CaMO
Ha KOHTUHeHTa EBpona, a n B cBeTa.

8 Cnopen ananuzu 1o ,EBpomeiicku cemecTbp®, MakpoukoHoMUuecku mporHo3u, Ceamu IoKjIax 3a
commkaBane Ha EBpoxomucusra ot 2016 T.
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AKueHT 3a bbnrapus

PervoHanHnAT cpaBHUTENEH aHanus3 3a CTpaHaTa € U3BbpLUEH Mo nokasaTenuv
N MHOUKaATOPW, pasKkpmBaLLM BIIMSAHUMETO Ha HeEMaTepuarnHUTe akTUBM 3a pa3BUTMETO
Ha pernoHute. [laHHUTE pasKkpuMBaT WMHTEPECHM NPOCTPAHCTBEHU HepaBHoOBecus. 3a
CpaBHEHME ca W3MNoN3BaHW nokasaTenu kKaTto: [IpOUEHTHO CbOTHOLWIEHME Ha
nuBectuumnte B HAPL ot obwus npoueHT Ha BBl B HOMMHanNHO n3paxeHune; bpon
Ha MHOBATUBHUTE NpeanpuaTUs, NpoueHT oT obwusa 6pon MCIT ; bpon Ha 3aeTuTte C
HWP[ v Hay4Ha OeAHOCT B NpoLEHT OT obwmsa 6pon Ha 3aeTn n ap.° AHanusute 3a
KOHUEHTpaumMss Ha HemaTepuanHu akTuBm M 3HaHue B bbnrapus nokasaxa, 4e
pasnpeneneHneTo Ha HemaTepuarieH akTMB cera e eguH OT OCHOBHUTE hakTopu 3a
nokauus n pactex B roriemuTe arrniomepauuu. lNopagu nunca Ha gaHHW Ha NO-HUCKO
HMBO OOWWHA WM rpag, w3cnedBaHuATa LWe Ce  KOHUEHTpupaT BbpXy
NPOCTPaHCTBOTO Ha obnacTtute, KOUTO YCMOBHO We 6baaT HapuyaHu PermMoHn C Len
no-NbfiHa KapTUHA Ha aHanusa.

Crnopes knacauusta Ha EBponeiickata komucusi ot 2017 r.'°  Bwbnrapus
nonaga B rpynara ,CKPOMEH WHOBATOP“ C HUCKM HMBA HA HEMaTepuasnHu akTUBK U
NpeguMMHO pa3BUT BTOPUYEH U MbPBUYEH CEKTOP 3a CMEeTKa Ha TPEeTUYHUS, TO3U Ha
ycryrute n HoBuTe TexHonoruu. Bunpeku uHsectuumnte B HAPL no nporpamn ot
KOxe3noHHuTe doHaoBe Ha EC, ¢ TeyeHne Ha BpeMeTO NPON3BOANTESNHOCTTA HE ce
€ NpoMeHurna B cpaBHeHWe ¢ HMBOTO Ha Bxoda B EC npes 2007 r. Tosa paskpuBa,
ye MHBECTULMUTE B HEMATEPMAnHN akTUBKU HE NOKa3BaT OYakBaHUA edekT Unn He ca
YCBOEHM MO MpPaBWUMHUA HaYMH, 3a [da BOAAT MO-yCTOMYMBO MNOBULLIABAHE
YyCKOPSIBAHETO Ha MKOHOMWYECKM pacTexX Ha pernmoHute Ha bbnrapysa m Te fga
KOHBeprmpar nomexny cu. TakvBa WHBECTULMM MOKas3BaT HWUCKa pervoHanHa
edeKTMBHOCT U noBeveTo nepudepHn permoHun nonagaTt Bce oLe non BNMAHNETO Ha
BOAEeLN MKOHOMUYECKN LEHTPOBE.

JlokanusaumaTta ce obycnaBa OT JOMMHMpALLM Hay4yHU LEHTPOBE, BOAELLM NO
Npou3BOACTBO Ha HemaTepuanHu aktueu. CnNpaAMO aHanusuTe BWXAame, 4e KaTo
TakmBa ce oTkposiaT: Cocoms, MNnosame, Ctapa 3aropa, byprac, BapHa, Mabposo,
Benuko TbpHOBO, Pyce, [lneBeH, nopagu KOeTo Te ca BOAELLM B CTpaHaTa cnopej
aHanuanm Ha [daHHW 33 MNPOLEHTHOTO CbOTHOLIEHWE Ha 3aeTu B CEKTOPW,
npoussexgaliy HemaTepuanHu akTMeum OT obuwua O6pon 3aeTm B perMoHuTe B
Bvnrapusa (Bvx npun: dur .4). Apko n3anbkBaT HAKONIKO 06nactu ¢ BUCOK Bpon 3aeTw,
KOUTO MMaT OKOMO M Haj eQuH NPOLEHT HMBO Ha 3aeTOCT B CEKTOPU C NMPOU3BOACTBO
n notpebneHne Ha HemaTepuanHu akTMeu. TaknBa perMoHn B cTpaHaTa ca: Cogusa —
rpag 1.9% v BapHa 1%; Ctapa 3aropa, Nnosgus n Pyce - 0.9%; MNabposo, JloBe4 n
MneseH - 0,7%. MNpu TAX BMXOaMe 0O U3BECTHA CTEMNEH pe3ynTtaTu OT yHacnegssaHe
Ha QOYHKUMM OT MWHaNM Nepuogu Ha NpocTpaHCTBEHa opraHusaumsd. LleHTposerTe,
KOUTO npousBexaaT 3HaHuMe W M3MOoN3BaT HanuW4YHUS HemaTepuanHuaT akTue, ca
HepaBHOMEPHO pasnpeneneHun 1 nopagu cneumdukata Ha permoHanHuTe couunanHo-

? https://www. globalinnovationindex.org/analysis-indicator
https://ec.europa.eu/docsroom/documents/24829/attachments/1/translations/en/renditions/na
tive ( p.43)
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MKOHOMMYECKM npodunun. B TakmBa LUEHTPOBE MMa Hanuuve Ha Haun-ronsam obem ot
HemaTepuanHu pecypcu (MHTenekTyaneH kanutan, nabopartopuu, HayyHu
MHCTUTYTN, cunnanm Ha BAH u gp.). B cneactBne OT UEHTPOCTpPEMUTENHUTE
npouecn Ha nokanu3aums B NPOCTPAHCTBOTO, ce HabniogaBa TeHAeHUMs 3a
NpuBNUYaHe M yCTaHOBsIBAHE Ha HaceneHue C BUCOKM HMBaA Ha obpasoBaHue U
cneundUYHN YMEHUS, BaXXHW 3a pas3BUTUE Ha CpeaHO U BUCOKO-TEXHOMOMMYHUTE
CEKTOpW Ha MKOHOMMKaTa. TakmBa yCcrnoBus Ha cpefarta moraT ga ce Bb3npuemar, oT
e[lHa CTpaHa, KaTo MecTa 3a NPOM3BOACTBO U reHepupaHe Ha HeMaTepuariHu akTUBU
(3HaHMe 1 yMeHWs1) 4eCcTO NOPOAEHN OT COLMarnHU KOHTaKTU Ha rpynu OT Xopa CbC
cxogHn ngewn. OT gpyra cTpaHa, KOMMaHuuTe, KOUMTO ce HamupaT B 6nmu3ocTt go
TakMBa MecTa u3nonssaT eektute oT HaTpynaHoTto 3HaHue n HUPL 4vpes3 edekTa
Ha cnun oyBbpuTe. Te 3acuneaTt n 06ycnaBAT NPoOsiBUTE HA MOHOLIEHTPUYHN MOAENN
3a KOHLEHTpauus Ha OENHOCTUTE U MHBECTUUUMUTE C HemaTepuanHa npupoga. Te
BNUAAT BbPXY pPasBUTUETO WU YCTOMYMBUSA pacTex Ha permoHute B Obaelle.
CnegBaiikn TAxHaTa MOCOKA, HeMaTepuarHUTe akTMBM CbLO Ce Haco4yBaT KbM
LEeHTpoBe C Han-gobObp noTeHuMan Ha cpegarta, M3paseH B HanW4yHUM 3HaHWUS,
MHOBAUMM W TEXHONOIMMYHO HOoy-xay. PervoHanHus aHanu3 Ha daktopute 3a
Npou3BOACTBO M MNPUBMMYAHE Ha HemaTepuarHM akTMBU paskpuBa CXOOHU
3akoHoOMepHocTu. [onam pgan  oT  mukponpegnpusatusata u MCI1  dopmupar
MUHUManeH obem OT npou3BedeHn HemaTepuanHu 6nara. [poTMBHO Ha Tes3aTa, ye
Te ca ronsm nHKybaTop 3a n3obpeTeHnsa N 3HaHNE 1 ca UKNKYUTESTHO MbBKaBW.
OuyakBaHO Ha Te3n U3BOAWN HaN-BUCOKM pa3xOam 3a HemMaTepuanHu MHBECTULMN
ca peructpmpaHm B obnactute BapHa, Codwmsa-rpag, lNnosame u Crapa 3aropa.
ToecT, Han-ronemmtTe o6emMn OT MHBECTULMUN Ca KOHLUEHTpUpaHU B Te3n 4 pernoHa
nopaguM HanmuMyuuMe Ha  HayyYyHW  3aBefieHus, U3CredoBaTesickM - LUeHTpoBe,
KBanuduumpaHm paboTHULM 1 HEMaTepuanHu akTnen. ToBa onpeaens MsACToTo Ha
Te3u pernMoHu Kato nuaepu B cTpaHara. (Bwx npwn. ur 5 n tabn.1). MetpononHuart
permoH Ha ctonuuata Codwms, lNMnoeame, Ctapa 3aropa n BapHa moraTt ga ce
nocoyaTt KaTto ,y4eHM pernoHn“ nopagn BuCOKaTa KOHUEHTpauusi Ha 3HaHus,
n3crnegoBaTenckn LEeHTpoBe, BUCLLM Yy4yebHM 3aBefeHuss u  noTtpebneHne Ha
HemaTtepmanHu pecypcu. Hemartepmanuute ddakTtopu B cpedaTta noBuwaBaT
M3NUCKBAHMATA 3@ KayeCTBO Ha XMBOT, BGMaroCbCTOSIHMETO U CBOGOOHOTO BpeEME.
ToBa pecrektnpa Ha npouecuTe Ha arnomepauma u Knbcrtepusaums. Takumea
npouecn BOAAT M 0 cnaba AeKOoHUeHTpauus, KaTo Hanpumep yCTaHOBSIBAaHE Ha
coptyepHuTe koMnaHun ot Codoms, KOUTO MHBECTUPAT BbLB BTOPU N TpeTU odpucC B
rpagose kato [lnoeauB, Ctapa 3aropa v BapHa. Bbnpeku TOBa CBpPbBbX
KOHUEHTpauusTa Ha OeWHOCTU nperpsisa NpocTpaHcTBaTa U Te ce HYXOasaT UMEHHO
OT [OEKOHLEHTpaums, 3awoTO Cb3gaBaT pe3kn MeXayperMoHanHu AucnaputeTu.
ToBa obycnaBss HeobxogumocTTa OT 000co6sBaHETO Ha BTOPUYHU LIEHTPOBE Ha
3HaHMETO, MHOBaUMUTE U pacTexa, KouTo npuaobuBaT HOBO HemaTepuarHo
CbAbpXaHMe 4pe3 pas3BuUTMEe Ha codTyepa, WHTEPHET, 3HaHMETO U HOBUTE
TexHorormn. OT aHanuauTe, KOUTO HarnpaBuxMe 3a pasnpeferneHneTo Ha
WHBECTMLUMN B HemaTepuanHu akTUBW, HanuMymMe Ha HayYHW LEeHTpoBe U 3aeTn C
Hay4YHou3cnegoBaTesICcku AEeNHOCTU, paskpuxme OTHOBO AOMUHMpaLLn
LEeHTPOCTpeMUTENHN npouecu B pernoHute B bbnrapusa, EeBpona u ceeta. Teau
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NPOCTPaHCTBEHN MOLEnM oyepTaBaT MecTaTta C KOHLUEHTpauusa Ha HematepuanHu
aKTMBU, U3paseHn B 3HAHNE N TEXHONOMS.

B ponbnHeHne Ha TOBa KOHCTaTupame, 4Yye panoHUTE, KOUTO Ce HamupaTt B
nepudepuaTa, ce npesBpbLiaT B MNYCTU HAcerneHu MecTa C HUCBbK Aemorpadcku
noTeHuman, BUCOK NPOLIEHT Ha XOpa M3MOXEHW Ha PUCK OT COLMariHO M3KIYBaHe.
Mopagn TOBa Te ce Hapwu4aTt M ,0enpecuBHU pernoHn”. Paskpuxme oule, ye mma
Hanuuve 1 Ha ,yyeLum ce permoHn”. Hanpumep kaTto Takmea M3NbKBaT LIEHTPOBETE Ha
obnactute WymeH n Pyce B ceBepomsTtoyHa bbnrapusa; Bpaua, JloBeu, Mabposo u
Benuko TvpHoBO B [lpepnbankaHa; bnaroesrpag wn [ynHvua B torosanagHa
Bvnrapus; obnact MNasapoxuk B LeHTpanHa ioxHa bbvnrapusa nopagm 6nmsoctra cm
00 cunHna ukoHoMmwudecku nosaus. ToecT, Tes3aTta 4Ye HemaTepuanHuAT akTuMB e
BaXX€H 3a pervoHanHoTo pasBuUTUE Ce [JOoKasBa M OT NPOCTPAHCTBEHUTE Npouecu B
reorpadckarta nokauusi Ha bvenrapus.

U3Boaun u luckycusna

OT HanpaBeHOTO M3cneaBaHe Ha HayvyHaTa xunoTesa paskpuBame Hanuvve Ha
MawabHa edekTUBHOCT N andysu4a. NpocTpaHCTBEHUTE MOLENN ca NONe3Hn 3a ga
TbPCAT OTFOBOPU U Aa Ce CTPEMSAT KbM U3BEXOaHE HAa 3aKOHOMEPHOCTM B obnactra
Ha nokanu3aumaTa Ha WKOHOMMYECKUTe OeMHOCTW, pasnpefeneHveTo Ha
HaceneHneTo, pasMepa W pasnpeferieHMeTo Ha rpagoBeTe M Apyrn BbNPOCU C
npocTpaHcTBeHO u3MmepeHue (Harvey, 1969; Laudan, 1990) [Jokasaxme cCbLlo, 4e
HemMaTepuanHuTe akTMBW, MHOBALMUTE N 3HAHWETO MMAT CKITOHHOCT KbM NposiBa Ha
CuHepreTudeH edekt. Cnopen HaweToO wu3crneaBaHe HemaTepuanHuTe akTUBU U
TAXHOTO pasnpejernieHMe no cBeTa ca BaXxHW 3a npobrnemmute Ha coumarnHo-
MKOHOMMYECKaTa 1 permoHanHarta reorpacuvs. Te gaBat OTroBOp Ha BbNPOCU, KOUTO
ca BaXXHW 3a pa3BUTUETO AHeC U B Obaelle. PaskpmBaTt nocokata Ha CbBPEMEHHOTO
pa3Butme un OGopba cC HepaBeHcTBaTa. be3 npeTteHuusaTa 3a NbIHOTA MU
BCEOOXBATHOCT MO TemMaTa U 3a AaBaHe Ha UMNepaTmMBu 3a pas3BUTUE, CTUTHAXMe A0
3aKSIYEHNETO, Ye nma NOTPEBHOCT OT AUCKYCUSE OTHOCHO:

e PasBuTMe Ha WHOBATMBHM MeToAM 3a reorpadCkm U pernoHaneH aHanus,
6asvpaH Ha HOBW TEXHOMOMMW W HeEMaTepuanHu akTMBM M MHAMKATOpUTE 3a
TSXHOTO U3MEPEHMUE;

e PaunoHanHo o60CcHOBaHO reorpadcko 0BsiCHEHME Ha HemaTepuanHusa pecypc
B rnobaneH W pernoHaneH acnekT 4pe3 wu3cregBaHe Ha ycrnoBudaTa 3a
HaTpyrnBaHe Ha 3HaHWE N pacTex No MecTa;

e PernoHaneH KOHTEKCT Ha MHMOPMaLMOHHO-COPTYEPHUTE MOTOLUM OT 3HAHUSA
KaTo OCHOBa 3a pa3BuTME Ha HedbopMarnHarta u KpbroBata MKOHOMMKA C BUCOKA
cTeneH Ha gobaBeHa CTOMHOCT;

e TeputopuanHa audepeHuMaunma B obema Ha HemaTepuanHu pecypcu u
nHBeCcTUUMN, obycnaeaT cneundukaumaTa Ha 3HaHWE U MHOBATUBHOCT BbPXY
perMoHnTe n MecTaTa;

e TunuaupaHe Ha TepuTOpuUUTE CNopen HMBaTa Ha HemaTepuanHu pecypcu Kato
MEeTO/ 3a HOB TUN panoHMpaHe Ha NPOCTPaHCTBOTO;

e 3acunBaHe Ha aKUEHTUTE Ha MOOWMHOCTTA, XOPM3OHTANHUTE BPBL3KU U
pa3MMBaHETO Ha rpaHuumTE.
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®Purypa: 1. HematepmuanHm n matepmanHm niBectuumm B EBpona. [laHHu 3a
MHBECTULMM B MKOHOMMKaTa Ha cTpaHuTe oT EC B HemaTepuanHu akTuBu cnpsiMmo
pa3mepa Ha BBI1 n HemaTtepunanHua ayTnyt. Mo gaHHu ot 2013 r. 3a cTpaHuTe:
ABcTtpus, Yexusa, flaHua, Punnanauva, PpaHuusa, NepmaHuna, Utanua, Ucnanums,
LWBeuunsa, ObeanHeHo KpancTtBo
U3m: Xackwn, Yecmnelk ;2018 (6a3a daHHu Ha INTAN-INVEST www.intan-invest.com)

Figure: 1. Intangible and tangible investments in Europe. Data on investment in the EU
economy from unintentional activated GDP and intangible outsiders. According to
data from 2013 for the title: Austria, Czech Republic, Denmark, Finland, France,
Germany, ltaly, Spain, Sweden, United Kingdom
2018 (INTA-INVEST database www.intan-invest.com)
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durypa 2: HematepmanHm n matepmanHm niBectuuum B EBpona un CALL 3a ctpaHuTte:
ABcTpusa, Yexusn, aHusa, PuHnanama, ®panumusa, Frepmanua, Utanua, UcnaHus,
WBeunsa, O6eanHeHo Kpancteo n CALL
U3m: Xackwn, Yecmnelk;2018 (6asa daHHu Ha INTAN-INVEST www.intan-invest.com)

Figure 2: Intangible and tangible investment in Europe and the US For the countries:
Austria, Czech Republic, Denmark, Finland, France, Germany, Italy, Spain, Sweden,
United Kingdom and the United States.

Smit: Haskell, Westlake, 2018 (INTAN-INVEST database www.intan-invest.com)
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durypa 3: HemaTtepmanHu n matepmuanHm niBectuuumn, gan ot bBI (no cpeaHm
cTonHocTu, 1999-2013)
Usm: Xackwn, Yecmuelk; 2018 (6a3a daHHu Ha INTAN-INVEST www.intan-invest.com)

Figure 3: Intangible and tangible investments, share of GDP (averaged, 1999-2013)
Smit: Haskell, Westlake, 2018 (INTAN-INVEST database www.intan-invest.com)
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KapTocxema 1. Pasxoau 3a HUP[ B npoueHTn ot BBI1 B EBpona no cTtpaHum
Usm:
Espocmam:https://ec.europa.eu/eurostat/tgm/mapToolClosed.do?tab=map&init=1&plugin=1
&language=ené&pcode=tipsst10&toolbox=legend

Mapsheme 1. R & D expenditure in percent of GDP in Europe by country
Sit: Eurostat: https: //ec.europa.eu/eurostat/tgm/mapToolClosed.do? Tab = map & init =1 &
plugin = 1 & language = en & pcode = tipsst10 & toolbox =
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durypa 4: lnarpama 3a ,,[IpoueHT Ha 3aeTn nuua ¢ HUPL v Hay4yHO n3cnegoBaTesnicka
AEeNHOCT OoT obwma 6pon 3aeTn” no obnactu B Bbunrapusa
U3m: Aemopcka Ouaepama crioped npedsapumernHu daHHU Ha HCU, 2018 a.

Figure 4: Diagram for "Percentage of R & D and R & D Employees by Area in Bulgaria"
Sit: Authors diagram according to NSI preliminary data, 2018
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®durypa 5: inarpama 3a ,,HuBa Ha uuBectuumu B HUP[ no O6nactu B Bbnrapma“
U3m: Aemopcka epaghuka crioped KoHudeHyuanHu daHHU Ha HCU, 2018 e.

Figure 5: Diagram for "Levels of R & D Investment by Regions in Bulgaria"
Shot: Graphic design according to confidential NSI data, 2018
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Ta6bnuua 1.
OTHocuTeneH gsan Ha MCI1 B cchepata Ha HAP[ ot o6wmsa 6pon
Uzm.: HCU, crnioped koHpudeHyuanHu daHHu om 2018 e.
Table 1.
Relative share of R & D SMEs in total R & D
SIT: NSI, according to confidential data from 2018

O6nact OTtHocuteneH gan B %
Bnaroesrpaa 11.8%
Byprac 21.5%
BapHa 20.8%
Benuko TbpHOBO 26.1%
Buanx 30.1%
Bpaua 28.8%
[[abpoBo 21.6%
[obpuny 18.4%
Kbpaxanu 23.9%
KiocTtenaun 20.5%
JloBey 32.6%
MoHTaHa 20.7%
Masapxmk 21.6%
MepHuK 16.9%
lMneseH 21.4%
Mnosaus 26.8%
Pasrpan 16.2%
Pyce 29.8%
Cunuctpa 17.3%
CnuBeH 28.5%
CmonsiH 18.9%
Codusa-okpbr 23.9%
Codusa-cronmua 31.3%
Ctapa 3aropa 29.2%
TbproeuLle 20.1%
XackoBo 17.7%
LWymeH 24.4%
Ambon 24.6%
O6wo 3a bbnrapus 25.2%
KoHTakTn
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