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PROBLEMS OF GEOMETRIC DESIGN: PLACEMENT, COVERAGE, PARTITION AND
DEFINING OPTIMAL ROUTES

Vladimir Andronov, Valentina Komyak, Alexander Sobol, Vladimir Komyak, Albina Popova

Abstract: In the paper some examples of applied problems fire protection of national
economy objects, which reduced in their statements to the class optimal geometric design,
are considered. This class includes optimal placement, covering and cutting set of objects,
the construction of optimal routes and connecting networks, some scheduling problems,
etc. The basic restrictions of the optimal geometric design problems are analyzed. Also
results of investigation problem-oriented models are given.

Keywords: geometric design, problem-oriented models.

I. INTRODUCTION

A number of problems requiring to process
and transform geometric data emerge in different
areas of national economy. These tasks are
classified as the problems of optimal geometric
design [1]. The development of methods to solve
such problems is an important task. These are the
following problems: the problem of optimal
material cutting (regular and nonregular), the
problem of making optimal routes and connecting
networks, the problems of covering, placement,
partition, some tasks of the theory of schedules etc.
[1-2].

II. EXPOZITION
1. Reference study

The problem of placement of geometric
objects was initially stated by academic Vladimir
Rvachev back in 1963 [3]. Main restrictions of the
defined problem of placement were the conditions
of objects not crossing the borders of one another
and condition of placement of these objects onto a
certain plane. The classical example of the
placement problem is a problem of material
cutting. The solution of the placement problem in
this case requires the length of the material piece
holding all of the placed objects to be minimal (or
maximized coefficient of population) (Fig. 1).
The main difficulty in determining the solution for
a given problem is in building analytical
description of two conditions. The condition,
which constitutes that the borders of objects should
not be crossing one another and the condition
demanding objects to be placed in a certain area.
The first step in building analytical description of
these conditions was a method based on
R-functions, which were introduced in the works of
Vladimir Rvachev [3,4]. Established approach was
further developed in the works on Yuri Stoyan. In
order to formalize non-crossing

relationships between objects and quantitative
measures to define the degree of fulfillment of
these relationships, he established the concept of
®-functions [5]. ®- surface of a ®@- function is a
hodograph of a vector function of objects dense
placement (hereafter referred to as hodograph).
Defined hodograph allows transforming geometric
data about objects into information about their
possible dense placement.
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Fig. 1 An example of a solution for the material cutting
problem

The strategy of finding a solution for the problems
of nonregular placement of object in [6-7] is based
on the optimization method by groups of variable
using the hodograph to define approximations to
local and global extremums. There have been a
number of approaches created to determine local
and global extremums for cases with nonregular
placement of objects with unconditioned shapes [8-
9]. A few problems of regular placement of objects
were solved. A number of works were dedicated to
a problem of objects placement [10-14].

The second important class of geometric
design problems consists of tasks to cover an area
with geometry objects [15]. In coverage problems
the obligatory condition is to have all points in the
area covered with geometric objects. The condition
of non-crossing borders and the condition of
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having objects placed on the area can be violated
(Fig. 2). Cases with regular and nonregular
coverage are considered.

Fig. 2 The solution of a problem to cover Kharkov with
3 kilometer radius circles

The third class of geometric design problems
is represented with partition tasks. The tasks of
continuous partition of area into geometric objects
have been covered in the work [16], and as for the
task of discrete problem of partition it has been
analyzed in the work [17]. The main requirements
of tasks of continuous partition of area to
geometric objects (the same as for the coverage
tasks) are conditions that the objects should not to
be crossing and the condition of having objects
placed on the area, but with the additional
requirement of being equal to a coefficient unit of
the area coverage (picture 3). Methods of regular
and nonregular partition are considered. In the
work [18] one of the methods of some area regular
partition with the help of mutually orthogonal lines
based on the example of partition of the cultivated
area has been suggested (Fig. 3).

Partition of fields EJ

Fig. 3 Partition of cultivated area
Tasks of making optimal routes and
connecting nets in non-simply-connected regions
(which can be found in works [2,19]) can be
considered as the forth class of geometric design

10

tasks. A real process of geometric object placement
(coverage, partition of area to objects) is modeled
in the geometric design tasks. The modeling is
known for various ways of transformation of
geometric information, as the result of which the
search of an optimal geometric object placement
(coverage, partition) is done. The tasks are
connected with processing of big volumes of
geometric information and considering a big
number of various requirements and are beyond
the scope of classical theory of operations research.
There’s the need of grouping the tasks in the
separate class of so-called geometric design as the
methods of their modeling and solution are non-
standard.

2. Main results

The aim of the article is dedicated to the
following tasks. There’s a need for general
principles of object placement, partition and
coverage modeling as well as development and
research of problem-oriented models, methods,
algorithms and software for successful solution of
scientific and practical tasks in the industry.
Development of problem-oriented models for
various subject fields leads to additional
technological restrictions changing the main model
that results in the necessity of new methods and
modification of the existing ones to solve the tasks.

Currently the following tasks have been
decided.

2.1.  Placement of fire stations in big cities task
[21].

The task is defined the following way.
Having the given resource, the minimum specified
amount of fire stations in order to protect the
modeled area of the city (or the whole city) should
be defined, as well as the parameters of their
placement which enable to reduce the time of
arrival of fire department to the possible hot spots.

Decomposition of the task is considered in
work [21]. As the result of the decomposition, two
main stages of the solution have been defined.

The first stage of the solution is defining the
minimum quantity of fire stations, which cover the
whole city with circular zones together with the
zones of the existing fire stations (Fig. 2), that is
the task of arbitrary-shaped area coverage with
circles.

The task of rational placement of fire
stations is solved for each circular zone of
protection during the stage of building design of
the area when the main architecture and planning
solutions have been defined, and that is the second
stage of the solution. The task is reduced to
placement of geometric object of the constant size
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considering standardized maximal and minimal
distances between fire station and buildings.

Paper [17] shows us the solution of
placement of fire stations as the task of non-regular
partition of arbitrary area on geometric objects,
which metric characterization are defined with the
object diameter that is calculated based on
standardized time of arrival to fire area (Fig. 4).

Pastition : 0K

Open data He

Fig. 4 Partition of Kharkov territory to protection areas

2.2. Task of placement of fire stations for country-
side [22].

Rural districts have a range of peculiarities
that disable the approaches listed above [17,21].
The peculiarities are: 1) settlements are placed as a
rule unevenly; 2) the number of habitats of
separate settlements varies essentially; 3) district
center where as a rule the fire stations are placed
are not usually in the geographical center of the
district; 4) existing road network is good regarding
connection between settlements and the district
center, meanwhile the roads among the settlements
are not good enough.

The following task comes from the points
above.

Basing on economic feasibility, the
parameters of fire protection of the area (the
quantity of fire stations and parameters of their
placement in the settlements) should be defined;
these parameters should minimize the time to get
to the possible hot spot. The following restrictions
should be taken into account: uneven density of the
habitats, density of the housing, special risk
objects, the quality of road network that connect
settlements within the district; conditions of fire
stations in the district of the corresponding
settlement. The example of the task solution is
shown on Fig. 5.
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Fig. 5 Optimal placement of five fire stations on the
plurality consisting of 62 settlements in Kyurdyamirskiy
district, the Republic of Azerbaijan, with the defense
area highlighted

2.3. The task of fire hydrant placement [23].

Let’s consider an area of a city where every
building should be provided with fire hydrants
(FH), which are the source of water supply along
the hose lines of the limited length.

Then we have a task to find minimal
quantity of FH, placed on the networks routing the
water supply in the way so the network that
consists of verges going from FH and enveloping
each building of the area should satisfy another
condition: not to exceed the maximum allowed
length along the network from every boundary
point of the building to the closest hydrant.

Stated another way, a network with
minimum quantity of apexes on some broken curve
and with restriction on the length of its verge
should be built on the multiply-connected domain.

The task has been solved in placement of FH
for protection of buildings in Ordzhonikidzevskiy
area of Kharkov (Fig. 6).
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Fig. 6. Placement of fire hydrants (dots on the water
supply network) in Ordzhonikidzevskiy area of
Kharkov, Ukraine

2.4. The task of cooperation between subdivisions
of paramilitary security services of the railroad and
rescue fire departments [24].

The problem is important today because
emergency situations on the railroad that are
accompanied with fires (explosions) of tank-cars
containing highly-flammable liquid, liquefied
gases and also spread (discharge) of flammable
liquid and highly toxic substance, are of a high risk
status. What is important to notice is that the main
harm in the like cases depends on the reaction time
of the rescue teams to emergency situations which
happen on the railroad.

The next task is closely connected to the
previous one. The minimum quantity of
subdivisions of paramilitary security services of
the railroad and rescue fire departments that can
provide proper reaction to the emergency situations
on the railroad should be defined. Whereby all of
the following points should be taken into account:
the protected railroad areas should be completely
covered with areas of existing rescue teams, the
overlapping territory should be minimal, the
existing service areas, road network, lay of the
land, population in the proper settlements, and also
restricted area of rescue team placement, and
considering attendance time of rescue teams that
shouldn’t exceed the given one.

The given task has been reduced to the class
of tasks describing optimal coverage of the given
areas with geometric objects with variable metric
characterization, as shapes and sizes of areas where
the rescue teams are located are defined with
possible places of allocation and existing road
network.

The example of the given tasks solved is
shown on Fig. 7.
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Fig. 7. The result of coverage of the areas of the

railroad Krasnograd -Lozovaya — Pervomayskiy,
Ukraine, with the areas of rescue team locations

II1. CONCLUSIONS

The examples of the tasks solved in the
subject area of fire safety have been provided in
this work. As said above, the tasks are grouped
into various classes of geometric design tasks,
which require taking into account the range of
additional conditions and as a result there’s a need
for development of new methods and modification
of the existing ones.

Further researches will be dedicated to the
following issues:

- development of placement methods of
geometric  objects  with  changing  metric
characterizations;

- development of placement methods of
objects with sectionally non-lineal borders;

- ongoing research of &-function properties
in the class of partition tasks for development of
effective modeling methods;

- class of 3D partition, coverage etc.
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IMPUJIO)KEHUE HA OPTOI'OHAJIHUTE CI - KOJOBE B MHOI'OKAHAJIEH
XUBPUJIEH M&Q MC-CDMA/TDMA/CI-DFS —IIPEJABATEJI C EAMHEH HABOP
OPTOT'OHAJIHU TIOJHOCEIIA YECTOTH U PA3JIMYHU OPTOI'OHAJIHU
KOJOBH NNOCJIEJOBATEJIHOCTH - YYACT 1

APPLICATION OF ORTHOGONAL CI - CODES IN MULTICHANNEL HYBRID M&Q MC-
CDMA/TDMA/CI-DFS - TRANSMITTER WITH A SINGLE SET OF ORTHOGONAL
SUBCARRIERS AND DIFFERENT ORTHOGONAL CODE SEQUENCES — PART I

IHetrnp IleTpos, Po3zanuna Iumosa, bopuciaas Haiinenon

Pe3rome: CuHTe3MpaHa € apxXWTEeKTypa HAa MHOTOKaHalueH xubOpumeH M&Q MC-
CDMA/TDMA/CI-DFS — npenaBaren ¢ enuHeH HaOOp OPTOTOHAIHH ITOJHOCEIH YE€CTOTH
u paznuyHu oproroHasnu Cl — KOJOBe IMOCIEN0BATENHOCTH, NpeIHa3HAuYeHH 3a 0a30BH
CTaHIIMM OT HOBO IIOKOJICHHE. YCTAaHOBEHH Ca HETOBHUTE OCHOBHU (DYHKIIMOHAIHH
3aBHCHMOCTH ¥ Ca aHAJU3UpaHu BB3MOxHOCTHTE Ha M&Q MC-CDMA/TDMA/CI-DFS
cHCTeMa MU 3aTUXBaHE HAa CUTHAJIUTE IO 3aKoHa Ha Perneil.
KiawuyoBu aymu:  uHTeppepoMeTpuss Ha  HOcellara,
MYJITUIUIEKCUPAHE

MHOXXCCTBCH JOCTHII,

Abstract: Architecture of multi-channel hybrid M&Q MC-CDMA/TDMA/CI-DFS -
transmitter with a single set of orthogonal subcarriers and different orthogonal CI - code
sequences for new generation base stations is synthesized. Have been achieved its basic
functional dependencies and have been analyzed the capabilities of M & Q MC-

CDMA/TDMA/CI-DFS system in attenuation condition of the signals by the Raleigh law.
Keywords: Carrier Interferometry, CDM, Multi CDMA, OFDM

I. BbBEJIEHUE

3a moBUIIaBaHE  JOCTOBEPHOCTTa  Ha
mpuetata  WH(GOpMAIMs B YCIOBHUSA  Ha
MHOTOJTBUYECBOCT B [l], upe3 KOMOMHHMpaHO

U3M0JI3BaHEe Ha METOJM 3a pa3HacsHe IO YecToTa
(Frequency Diversity - FD) wu xubpumHo
CDM/OFDM/TDM —  MynITUIUICKCHpaHe, €
CHHTE3UpaHa M aHATM3UpaHa HOBA apXUTEKTypa Ha
MHOTOKaHaJIeH XUOpUACH M&Q MC-
CDMA/TDMA/DFS — mpenmaBaten 3a 0a3oBa
CTaHIMsI OT HOBO MOKOJIEHHE C EAMHEH Habop
OPTOTOHAJIHM TOJHOCEIIM YECTOTH M PazIuyHH
OPTOTOHAJHM KOJOBH  IIOCJIEJIOBATETHOCTH HA
Yomm (¢ur.l). Tomemure BB3MOXKHOCTH Ha
MocTpoeHaTa  Ha  Ta3| 06aza  MobOuHa
pPaJMOKOMYHHKAllMOHHA CHCTEMa Ce€ OIPEeaeIIT,
Ipeid BCHYKO OT BH3MOXKHOCTUTE Ha BKIIOUCHHUTE
B Helinus cbcraB DFS-MC-CDMA (Duplicated
Frequency Spread MC-CDMA) - 0rokoBe
(MonynaTopu, AeMOIYIaTOPH).

II. U3J1I0KEHUE

1. IHocTranoBKka Ha 3agauaTa

B Bceku DFS-MC-CDMA - momynatop
oT ¢wur. 1 3a ocurypsiBaHe Ha OPTOTOHAIHOCT Ha
TDM — MyJnTHIUIEKCUPAHUTE CHUMBOJM, IpH
NpeAaBaHeToO MM C €IMH M ChIIM Habop OT Ha Opoii
OPTOTOHAJHM  TOJHOCEIIM  4YECTOTH, OCBEH
KOJUPAHETO WM C LIMPOKO  H3MOJ3BAHUTE
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OPTOTOHAJHM KOJOBE Ha YOJIII, MOrar Jaa ce
n3nonsBar u kogose Ha ['oma, Ha Zadoff Chu u CI
(Carrier Interferometry)- komosete [2].
CpaBHHTETHA OIICHKA HA BE3MOKHOCTHUTE Ha
DFS-MC-CDMA - cucrema, W3I0JI3Balla
cboTBeTHO KonmoBe Ha l'omm, Ha Yomm m ClI-
KOJIOBE, OTHOCHO CpEIHATa YeCTOTa 3a IMOSBSBAHE
Ha TPEIIHO BH3CTAHOBEHHW B MPHUEMHHUKA CHMBOJIU
(Bit Error Rate — BER) 3a peneeB MHOTONIBYEB
KaHaJ IpY MHUHUMAJTHA Pa3jifnKa MEeXIy ChCEIHHUTE
MOJTHOCEIIN YECTOTH, ¢ HampaBeHa B [2].
VYcranoBeHo e, ue cucremara ¢ Cl-xomoBe, yecto
HapuuaHa CI-DFS-MC-CDMA - cucrtema, mnpu
MpoYre paBHHU YCIOBUS OCUTYpsiBa KakKTO IIO-
rOJISIM KaIaluTeT, Taka U M0-Majika CTOMHOCT Ha

BER, KOETO0 i  IpaBu U3KITIOYUTEITHO
IIPUBJIEKATEIHA 3a CHHTE3 Ha HOBH
PaAMOKOMYHUKAIIMOHHU CHCTEMHU.

Ilenta e pma ce CHUHTE3Upa MHOTOKaHAJIECH

xubpuner M&Q MC-CDMA/TDMA/CI-DFS -
mpenaBaTell C eOUHEH Ha0op OpPTOTOHAIHU
MIOTHOCEIY YECTOTH U pa3nuyHu opToroHaiaHu CI
— KOJIOBM TOCIIEZIOBATEIIHOCTH, Ja C€ YCTAaHOBSAT
HErOBUTE OCHOBHH (DYHKIIMOHAIIHU 3aBHCHMOCTH U
ce aHajmm3upar BB3MOKHOcTUTe Ha M&Q MC-
CDMA/TDMA/CI-DFS — cuctema npu 3aTHXBaHE
Ha CUTHAJINTE 110 3aKOHa Ha Pernei.
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”-BaTpyla oT y * Ha Opoi MoJj3BaTesy B MHOTOKaHaJleH

xubpuger M&Q MC-CDMA/TDMA - npenaBaten

cnydaii Ha oproroHamauTe Cl-xomoBe, Koeto
MO3BOJISIBA TAXHOTO pa3riexaaHe OT eIuHHA
MO3ULIUS.

Cnenosarenno, B DFS-MC-CDMA -
MOJIyJIATOPUTE OT (pur.l, BMECTO OPTOrOHAIHUTE
KOJIOBH TOCIEAOBaTeNHOCTH Ha Yomum (4), Mmorat

Ha ocHOoBata Ha TOpPEH3IOKEHOTO M IIO
aHajoruss c ¢wur.l, MoxKe Ja ce CHHTe3Upa
MoKa3zaHaTa Ha ¢ur. 2 cxema Ha MHOTOKaHAJICH
xubpunen M&Q MC-CDMA/TDMA/CI-DFS -
mpefaBaTell € €AWHEH Habop OpTOrOHAHH
MOHOCEIIN YeCTOTH M pazindHu opToroHamau Cl-
KOJIOBM IIOCNEOBATETHOCTH.  TyK KakTo M B
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@ur. 4 Ctpykrypa Ha MHOrOoKaHaneH xubpuneH M&Q MC-CDMA/TDMA - npenaBaren

MHOTOKaHaJIHUSA xuOpuaeH M&Q MC-
CDMA/TDMA — mpenaBarten 3a 6a3oBa CTaHIUS
OT HOBO TOKoseHme [3], TomeMuaTr Opoi

HON3BATENU K = o N ° PABHOMEPHO € paslpesielieH

Ha Q Ha Opoif rpynu, kato B mbpBara (,,0”-Ba)
rpyna HoMepamusaTa Ha momsBatenute € oT 0 1o (
N'-1), a B mocnennara (,,(Q-1)"-Ba) rpyma — ot (
K —N") no (kK -1 ). [IpuHIMITBT Ha MOCTPOSIBaHE
Ha TIONI3BATEJICKUTE Tpymu (Hampumep, ,,(Q-1)"-Ta
rpyna) e mokaszaH Ha ¢ur. 3 [3], a 0OpaboTkuTe Ha
CUTHAJIUTE BHB BCAKA TPyIa Ce M3BHPIIBA B IIBIHO
ChOTBETCTBHE C  MexaHum3ma Ha ,M&Q-
Monupukanus”’ Ha MHorokanaseHn MC-CDMA —
npemasateln [4].

B ocHoBara Ha cuHTe3a Ha cxemara OT (ur.

2 e 3ajerHajl MPUHIMIBT HA XUOPUIAHOTO
MYJITHIIEKCHPAHE, MPECTaBIISABAII
IOCJIeJ0OBATEIHA KOMOUWHAaIus oT:

MyJTHIUIEKcHpaHe ¢ KoxoBo paszzaensHe (Code
Devision Multiplexing - CDM) ma M nHa Opoit
MapayieJlHd TOJKaHAaTK Ha BCEKH TMOJ3BATEICKH
KaHaJI; MyTHIIEKCUPaHE C OPTOrOHAJIHO YECTOTHO
pazmemsine  (Orthogonal  Frequency  Division
Multiplexing — OFDM) nHa ,,m”-moarpymnure Ha
BCSIKA IIOJI3BATENICKA TPyIa; MYJITHIUIEKCHPaHE C
BpemeBo pazzaensHe (Time Division Multiplexing —
TDM) Ha mon3BaTenckure ,,q -rpymnu. B pesyarar
Ha TOBa BCEKHM MOJI3BaTe] 32 BPEMETPAcHETO Ha
MpeJHa3HaYeHUs] 32 HETO BPEMEBU CIJIOT IpejaBa
M-6pos wH(DOpPMAITMOHHH CHUMBOIU (BCEKH C
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HPOJBIDKUTEIHOCT 1)) upe3 BCHUKHUTE N= y y -
Ha Opoit TDM — MyNTHIDIEKCHpPaHU CHMBOJIH
xo (8)senx, (1), xy (1) (Bcexn c
npoassokurentoct 7, =T, = MT, ).

Cxemara ot ¢ur. 2 ce pa3nuyaBa OT cxemaTa
HAa MHOrOKaHanHusi XxubOpuzeH M&Q MC-
CDMA/TDMA/DFS-Yomm — npegasaren (¢ur. 1)
Mo ToBa, 4e: 1) MUHUMaTHATa pa3ivKa MEeXay
CbCETHUTE OPTOTOHATHM IOJHOCEIIM YECTOTH €
Af =1/T,=1/MT,, a BCika MOJHOCENa Ce

f, =nAf, kwrero

BMECTO OPTOrOHAJIHHUTE

ompenenst ¢ dopmyraTa
n=0,L..,.N-1;, 2)

KOJIOBH TIOCJEeNOBaTeTHOCTH Ha Yomm (4) ce
uznon3sar oproronanaute Cl-mocienoBarenHocTu

(11).

I11. 13BOAHU

IIpu G=1, 1. e. Ge3 pa3HacsHE MO YECTOTA,
cxemara ot ¢Gur.2 ce peaynupa 10 MHOTOKaHATHUS
xuOpuIeH M&Q MC-CDMA/TDMA
npenasaten (pur. 4 [3]) ¢ rpagunmonen OFDM —
MOJyJIaTOp, 4pe3 KOWTO ce OCHrypsiBa e(eKkTHBHA
0opba ¢ 4ecTOTHO-N30UpATEIIHUTE W/WIH OBpP3UTE
3aTUXBaHWs HAa CHTHAJHWTE, HO HE CE pellaBa
3ajayata 3a 60opba ¢ HaMansABaHETO Ha CpeaHaTa
CTOWHOCT Ha OTHONIEHHWETO curHai/myMm (Signal-
to-Noise Ratio-SNR) mpu ammmtynHo (IUIOCKO)
nny 6aBHO 3aTHXBaHE HA CUTHAIIUTE.
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IMPUJIO)KEHUE HA OPTOI'OHAJIHUTE CI - KOJOBE B MHOI'OKAHAJIEH

XUBPUJIEH M&Q MC-CDMA/TDMA/CI-DFS

—IIPEJABATEJI C EIMHEH HABOP

OPTOT'OHAJIHU TIOJHOCEIIA YECTOTH U PA3JIMYHU OPTOI'OHAJIHU
KOJOBH INOCIEJOBATEJIHOCTH - YACT 2

APPLICATION OF ORTHOGONAL CI - CODES IN MULTICHANNEL HYBRID M&Q MC-
CDMA/TDMA/CI-DFS - TRANSMITTER WITH A SINGLE SET OF ORTHOGONAL
SUBCARRIERS AND DIFFERENT ORTHOGONAL CODE SEQUENCES — PART II

3. OcHoBHM (YHKUIMOBAJHU 3aBHCUMOCTH HA
MHOTOKaHAJIeH

IHetrnp IleTpos, Po3zanuna Iumosa, bopuciaas Haiinenon

Pe3rome: CuHTe3MpaHa € apxXWTEeKTypa HAa MHOTOKaHalueH xubOpumeH M&Q MC-
CDMA/TDMA/CI-DFS — npenaBaren ¢ enuHeH HaOOp OPTOTOHAIHH ITOJHOCEIH YE€CTOTH
u paznuyHu oproroHasnu Cl — KOJOBe IMOCIEN0BATENHOCTH, NpeIHa3HAuYeHH 3a 0a30BH
CTaHIIMM OT HOBO IIOKOJICHHE. YCTAaHOBEHH Ca HETOBHUTE OCHOBHU (DYHKIIMOHAIHH
3aBHCHMOCTH ¥ Ca aHAJU3UpaHu BB3MOxHOCTHTE Ha M&Q MC-CDMA/TDMA/CI-DFS
cHCTeMa MU 3aTUXBaHE HAa CUTHAJIUTE IO 3aKoHa Ha Perneil.

KarouoBu aymm: wuHTephEpOMETpHs Ha HOCEMaTa, MHOXXECTBEH JIOCTBII C KOJOBO
pasnensHe TpU MHOTO HOCEUIM, MYJTHIUICKCUPaHE MOCPEICTBOM KOJOBO pas3iciisHe,
MYJITHIDICKCHPAHE MPH OPTOTOHATHO YECTOTHO Pa3JICIIsHE.

Abstract: Architecture of multi-channel hybrid M&Q MC-CDMA/TDMA/CI-DFS -
transmitter with a single set of orthogonal subcarriers and different orthogonal CI - code
sequences for new generation base stations is synthesized. Have been achieved its basic
functional dependencies and have been analyzed the capabilities of M & Q MC-
CDMA/TDMA/CI-DFS system in attenuation condition of the signals by the Raleigh law.
Keywords: Carrier Interferometry, Code Division Multiplexing, Duplicated Frequency
Spread MC-CDMA, Frequency Diversity, Multi Carrier-Code Division Multiple Access,
Orthogonal Frequency Division Multiplexing, Orthogonal Frequency Multiple Access.

or (12),

XuopueH M&Q MC- nepusg  CI-DFS-MC-CDMA -

3a Cl-curHana Ha wu3XoJa Ha
MOIYJaTop

CDMA/TDMA/CI-DFS — npenaBates ¢ eAHHEH
Ha0Op OpPTOroHAJTHHU NOJHOCELIH YeCTOTH H
pa3iu4HM  opTroroHajnmum komoem CI -
10CJIEI0BATEIHOCTH

B croTrBercTBHE ¢ Ppopmyna (2) oT yact | Ha
Hacrosimara paboTa, MOJKAHATHHUAT MOJIYJIHpaH
curgain Ha uzxona gHa n-tusa CI-DFS-MC-CDMA —

moxaynatop (dur. 2 or gact 1), Xxapakrepuzmpar

npeaBaHeTo Ha cumBona X, (6)=4,, (t)e”"”

3a j-THA BpeMeBH HHTEpBaJ TX Ha CHOTBETHHUS
BPEMEBH CJIOT, MOXE J]a CE MPECTaBU BHB BUA

RS 9,00)_ig0" iz
s ()=—= A, ()" e =Y =
VEL \/E ; Jon

4, (" )
-~ el
KBJETO
G-1
I:(CI)n (t):l Z Cn 2ngAft Z eig&” eiZfrgAft (13)

g=0
€ CyMapcH pasmnp;{Bam KOO HaAa n-Tusd CHUMBOJI

x,(0); Af =1/T..
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(n=0, "=0) 3a j-tus BpemeBH uHTepBan Ty ce

nojry4yaBa
3- ipjo® G-
X0 O ot omaan _ AW S o (14)
$i0(V) Ze ¢ Ze
VG = NG =0

koiito mpu u3non3Bane Ha BPSK ce pemymupa no
BHJIA

5,0(1) = [cn’ (. (15)
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CrnenoBarenno, CI-curHaabhT Ha W3X0Ja Ha
mbpBus (n = 0) CI-DFS-MC-CDMA- moxynarop

G-1
[(CD° ()] = D cos2mgAft (16)

g=0
€ KOHIENTYaJTHO Hali-eJleMEeHTapeH u
npencraBmsiBa  cyma ot G=N opToroHaiHu

MTOJTHOCEIIM YECTOTH, KOUTO ChBMAnaT mo asza u
ca ¢ HyneBo ¢a3zoBo u3MmectBane. OT TieHa TOUKA
Ha  TPAJAULIMOHHUTE  PAJMOKOMYHUKAIIMOHHU
CUCTEMH TOH NpeJCTaBiIsiBa Bepcust Ha PyHKIUATA
sinc( ) ¥ BEB BpeMeBaTa 00J1acT UMa BUIa, TOKa3aH
Ha ¢wur. 5 [2].

[To aHanmoruuyeH Ha4YWH TpPU U3MOJ3BaHE Ha
BPSK 3a Cl-curnana nHa n-tus CI-DFS-MC-
CDMA — monymarop ce moirydaBa

G1 Gl 1
[(CD)* (0] = Y e e = 3" cos(2mgafirgs™).(17)
=) =0

g

B [2] e ycraHoBeHO, dYe CyMapHUTE
pasmmpsiBanty kogose (16) u (17), napuyanu CI-
CHUTHAM C€ XapaKTepU3UpaT CbC CIEAHUTE
OCHOBHH CBOMCTBA:

1. [leprox Ha moBTOpeHue — Tx = 1/Af.

2. Bcekn j-TM TiepHom Ha BCEKH CyMapeH
pasmmpsBan KoJ CbIbpka OCHOBEH MUK (ITHKOBA
eHeprusi, mainlobe) ¢

2/ (GAf) =2T /G, cpcpenorodeH BbB BpEMETO

JT+AL =T, + 6"/(2rAf) | =jT, +0/(GAf) (18)

3. Bceku j-T mepuo] ChAbpiKa CTPAHUYHU
oTckomm (manka eHeprus, sidelobes), Bcekum ¢

1/(GAf) =T,/G,

MaKCUMAaJIHaTa aMIUIUTyAa (HOpPMHUpaHa OTHOCHO
aMIUIUTyJaTa Ha OCHOBHUSA TIMK) Ha g-TUA
CTPaHWYEH OTCKOK €

1

A(g) = .
(&)= Genl(r/ G e +1/2)]
4. Curnanst (16) c mainlobe, cscpenoroueH
BbB Bpemero jT,, +At,=0,T ,2T ,... (¢ur. 5

[2]), mpencraBnsBa cyma or G=N OpTOTOHAIHU
MOJTHOCEIIH, BCAKA C HYJEBO (a30BO M3MECTBAHE,

re. {0),0; 5,05} = {0,...,0,..,0} .

5. CurransT (17) ¢ mainlobe, cbepenoTodeH

OPOABIIKUTCIHOCT KaTto

(19)

BBB BPEMETO JT +At, = jT +n/ (GAf )
npenacragisiBa  cyma or  G=N  oproroHanHu
HoJgHOCENM, Besgka ¢  (ukcupaHo  (asoBo

HU3MECTBAHC, T. €.

{6 sy 505, = 10,...,20",...(G-1)g0"} ;

6. Bzammnara xopenamus Mmexmy Cl — curmama

6" = (2n/N)n. (20)
MPOABIIKATEITHOCT
[(CD’(D];n =00, =[(27/ N)n];2 =0
/ Sy S fo £ S S o Sroe
J
o 1T=At,-At,=n/ GAf | 1/ 2
-~ [(CI)"(1)];n # 0;07 #0;¢ =0,1,...,17
L T,=1/Af _
Jo K S s Sa S5 S 7.
®ur. 6. OproronanHoct Ha CI — curHanute BB BpemMeBaTa 00J1acT
G-1
[(CD)"]=)_cos(2ngAft+gd") (21)

(17) va n-tus CI-DFS-MC-CDMA wmonynatop u
curHata Ha m-tua CI-DFS-MC-CDMA -
MOMyJIaTop
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=0
ce ompezens ¢ uzpasure [2]:
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1 G-1
o (T) = E;cosﬂﬂgAf 1), (22)
T=At, —At, =(0" —6”")/(27:Af), (23)

kouto aepunupar G-1 eqHaKBO pa3neneHu ,,Hyau”
t=n/(GAf),

Te3u Hynu mnokazsat (dur. 6

BBB BpeMeHara

n=12..,N-1.
[2]), ye xoraTto emuH KOJOB Habop (Hampumep,
(16)) peanusupa ocHoBeH muk (mainlobe) B TO3M
MOMEHT BCHYKH JpYTH KOJOBM HAaOOpWM WMAar
HYJICBH CTPaHUYHH OTCKoLH (sidelobes).

Cnen cymmpane ©Ha curHamure (12) ot
Berukute CI-DFS-MC-CDMA — momynartopu Ha
U3X0J1a Ha IIaBHUs cymaTop (¢wur. 2 ot yact 1) ce
(hopMupa BJIHUAT MOAYIUPAH CUTHAI

(/7,,,(0
s;(®) ZS,,,(t) Z ’"() [(CT)"(1)].(24)

n=0

KBJIETO

kbaero [(CI)"(¢)] ce z[eq)HHHpa c uzpasa (13).
Crnen nuHEeH MpeHOC Ha CHeKThpa Ha (24)
Ha HeoOXoJuMaTa Hocella 4ecToTa @, =27 f, 3a

aHAJIOTOBUSI aJrOPUTHM, (GOpMHpaL] NpeAaBaHUS
BHCOKOYECTOTEH CUTHAJI CE TI0JIy4aBa:

_ iot _
s;.O)=s;()e™ =

_ Qin) [ G-
n=0 \/E g=0
—1G-1 , :
ZZA/ n(t)ew’"() i[g0" +27g(Af +1,)t] (25)
n=0 g=0

koiito npu u3non3Bane Ha BPSK ce pemymupa no
BHa [2]:
1 N-1G-]

ZZ a, () cos[27(gAf + £ )t +g0'].(26)

n—O g=0

kbjeTo a;,(f) e TpejaneHus B j-THS BPEMEBH

WHTEpPBaJ N-TH CUMBONI X, (f ) 1 KOHTO Tprema

croitHocTu +1 u -1.

OT TOpeH3NOKEHOTO  CliefiBa, Y€ B
pasrnexnganus mnpemaaten (¢pur. 2 oT dHact 1)
MUHHUMAJTHOTO pPAa3CTOSHUE MEXKAY ChCEIHUTE

oproronanuu noauocemm Af =1/T, =1/MT, e
cBbp3aHo ¢ 50%-BO CHEKTpalHO MPEMOKPUBAHE,
Mopajay KOETO MPOMyCcKaHaTa My Y€CTOTHA JICHTA

FM&QMC—CDMA/TDMA/C[—DFS = (G +1)(1/Tx) ~
~G/T.=N/T.=MN"/T.
€. r=2-mbTU MNO-TsCHA OT Tazu Ha M&Q MC-
CDMA/TDMA/DFS-Y o — npegaBaTeins OT Qur.
1 Ha act 1 ¥ TOYHO paBHAa Ha MpPOITyCKaHATa

gecToTHa JieHTa Ha M&Q MC-CDMA/TDMA -
npenaBatens oT ¢ur. 4 Ha yacT 1. B cpaBHEeHHE C

22

HOCIeHNsA, KbIETO BCeKM cuUMBON X, (f) ce

coOCTBeHa  MOTHOCEIa, B
1 u ¢ur. 2 BcHYIKH

X, (t),...,

ype3 eauH u cbimm Habop or G=N Ha Opoii
OpPTOTOHATHM MOIHOCEIIH YECTOTH.

4. Bwb3moxkHoctm Ha M&Q MC-
CDMA/TDMA/CI-DFS — cucremMa B YyCJOBHS
HAa MHOT0JIbY€BOCT

BbB Bcexku j-Tm BpemeBu wuHTepBan T,
CUTHaIbT Ha BXOJA Ha NMPHEMHHKA Ha MOOMJIHATa
crannus (dur. 7 [2]), O0a3upaH Ha mnpemaacHUs
curHan (26) aHaTUTHYHO C€ M3pa3siBa BHB BUAA

[2]:
r(t)= \/_220( a,,()cos(2rghAf +2xf, +g0" +D,)+n(1)’

n=0 g=o

mpegaBa  upes
TpeaaBaTeNIuTe OT (UT.

CHMBOJIH X, (l‘),.. Xy (t) ce Inpenasar

(28)

KBACTO O, € KOC(UIIMCHT Ha 3aTUXBAHE B Z-THS
=@, —27nf,7,-
M3MECTBAaHE Ha g-TaTa OPTOTOHAJIHA IOJHOCEIIA;
@, - T3
3aKbCHEHUE Ha MpeaaeHus curuarm, n(t)- AWGN.

Cren TpaJUIMOHA KOpeIannoHHa
oOpabotka u despreading Ha BXOJOBETE Ha

MogKaHal D, (ha3oBo

HayaJlHa (1]3321 Ha IIoAHOCCIIAaTa,

o0eIMHUTEN (Combiner) ce [0JTy4aBaT
pesynTaTHTe [2];
e, O+ 3, e coslz(@ 0", )
m=| 0

m#n
KBJETO BTOPHSIT WICH XapaKTepu3npa CMYIICHUATA
ot octananure (N-1) cumBom;

7,- TaycoBa Ciy4aiiHa NPOMCHIMBA C HYICBO

CpelHO 3Ha4YeHHe u cpexHa mMouHocT N, /2; N,

- CIIEKTpaJTHA MIIBTHOCT HA MOIHOCTTA Ha IIyMa.

B rtexnmdeckara mumteparypa [2, 5, 6] ca
pasrielaHd pa3inyHU CTPATEeTHH 3a O0CTUHSBaHE
Ha pe3ynTatute (29) Ha mapajeTHUTe MOJAKAHAIN U

(GopMupaHe Ha mMpoMeHIMBara BenuuuHa Z,
L[eJITAa HA KOMTO € MUHUMHU3HUPAHE HA CMYIICHUATA
OT IpyTUTe CUMBOJH M TOYHO BBH3CTAaHOBABAHE Ha

npefanenus cumson (B ciydas a;,(¢)). B
Hen30MpaTeIHATE KaHAIM, XapaKTepU3UpPaId Ce ¢
Q=0 =0, =..0; pesyararsT oT

cymupanero Z" 2222 BOJM JIO OTCTpaHSIBaHE
g=0

Ha BTOPOTO chOMpaeMo Ha (29) n MaKCUMH3UpaHe

Ha SNR korato cymapHuTe pa3mHpsBaIld KOJOBE

[(Cn"® an = [(CH"@O] @D
OpTOroHalHU. B peallHUTe MHOTONBUEBU KaHAIU
TOBa € HEBH3MOXKHO, a B 3aBUCHMOCT OT Croco0a
3a mpuemMaHe (KOXEPEHTeH WM HEKOXEPEHTEH),

ca
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CUHXPOHU3AIMATA U T. H. NMPUIOKEHUE HAMHUPAT EGC (Equal Gain Combining) u ap. B [2] e
[2, 5, 6] xpurepuute 3a oOeqUHsABaHE Ha nokazaHo, de kpurepust MMSEC e mnHaii-
pe3yaTature  Ha  MApaJeIHUTE  IOAKAHAJIN: epextuBeH 3a pasniexaanute OFDM/CI-DFS-
MMSEC (Minimum Mean Square Error MC-CDMA-painOKOMyHUKAIUOHHU CHCTEMH OT
Combining); MRC (Maximum Ratio Combining); rJIeJiHa TOYKa Ha MUHUMU3KupaHe Ha BER.
a.
—> (CI-DFS-MC-CDMA ), >

e*[2l[gAfl —igt

7 — .,
Decision]
Device

Data

e—inr(Gfl)Aﬁ -i(G-1)0"

(o)
) S
COMBINER
y
\Q
Parallel-to-serial convertor

—> (CI-DFS-MC-CDMA), >
@ur. 7. Crpykrypa Ha OFDM/CI-DFS-MC-CDMA — npueMHUK

AnropurembT Ha Kputepus MMSEC G-l a,.z,
AQHAJMTUYHO CE€ TIPE/ICTaBs BHB BHUA [2]: Z" = N1 (36)
= 2 n my\12
E{la,,()~2"1z!}=0;g=0,1,..,G -1, (30) “a ) cos[g(0" —0") +N, /2
J» n=0
KBIACTO OFDM - paguomnpenaBaTenud, B KOUTO
G-1
0 0 on npean  S/P ce w3moi3Ba  KOHBOJIOIMOHHO
Z _Z(;Wgzg (D) KomupaHe W OnokoBo pasmectBane (Interleaver),
P

gecto ce Hapuyat ,,Coded OFDM (COFDM)” [2].

© BEJIMYIHMHA 33 IPUCMAHC Ha PCLICHHUC, E{}_ CpaBHI/ITCHHa OI€HKa Ha BB3MOXHOCTUTC Ha

MaTCMATHICCKO OJaKBAHC. OFDM u COFDM u OFDM/CI-DFS-MC-CDMA
Pemennero (30) e [2] u  COFDM/CI-DFS-MC-CDMA —  cucremu

w; =C'4, (32) otrHocHO BER e nokasana na ¢wur.8 [2].
KBICTO Bceska oT PaIOKOMYHUKAITHOHHUTE
Vol cuctemu msnomBa BPSK u mpemaBa B penees
C= E{z;j.[z;j la, ]} = aéZcos[g(G" 0" +N, /2 (33) KaHaj eqHoBpeMeHHO N=32 cumBoIa X,(t) Ha G=N

=0 = 32 OpTOroHaJHM TNOJHOCEIId YecToTH. B

A=Ela,, (t).[zg e, ]} =a,. (34) npuemanmuTe H2a OFDM n OFDM/CI-DFS-MC-
Crient 3amectsane Ha (33) 1 (34) B (32) CDMA - cucreMuTe € H3IOJ3BAHO peIIaBaIio

yCTpOHCTBO ¢ TBHpAO pemenue, a B COFDM u
3a_rernosus Koedmmment na MMSEC ce Goppyye pES-MC-CDMA - cucremnre ca

MOJIy4YaBa:
OTyHaBa U3MOJI3BaHM  KOHBOJIIOIMOHHO — KOJHUPAaHE  CbC
Ed
W= x, (35) CKOpOCT Ha Koaupane Rc =1/2 um anropuTpM Ha
g ’ Viterbi ¢ weko pemenne. OT TpUBEICHHUTE

N-1
a; Y cos[g(@" —0") + N, /2

n=0

rpa@uYHA  pe3yiTaTH MoraT Ja C€ HampaBsT

CJIICOIHUTC IMO-BaXXHU U3BOJH:
OTKBACTO 3a BCJIMUMHATA 3a IIPUCMAHC Ha 1. HpI/I BER:103 OFDM/CI-DFS-MC-

peUICHUE CJICABA CDMA - cucremara (kpuBa 2), 0a3upaHa Ha
MHOTOKaHaJHUS Mpe/iaBaTell oT (Gur. 2, OCHrypsBa
10 dB mo-mobpa eHepruiiHa eQeKTUBHOCT B
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cpaBHeHue c¢ TpaauuuoHHata OFDM-cucrema
(xkpuBa 1), Oa3mpaHa Ha  MHOTOKaHAITHUS
npenasates oT ¢ur. 4, Karo Tazu SPEKTUBHOCT
3HAUUTEIHO Ce€ yBennyaBa ¢ HamaisBaHe Ha BER
(mprr BER=10" 151 ¢ 18 dB).

PB

10"

102

10°

10

107

10°¢

0 5 10 15 20 25
SNR per bit [dB]

1-OFDM; 2-OFDM/CI-DFS-MC-CDMA, 1°-
COFDM; 2’-COFDM/CI-DFS-MC-CDMA
@ur. 8. CpaBHUTEIHA OLIEHKA Ha Bb3MOKHOCTHUTE Ha
OFDM (COFDM) u OFDM (COFDM)/CI-DFS-MC-
CDMA-cuctemu

2. Tlpu BER=10" COFDM - cucremara
(xpuBa 1°) ocurypssa 14 dB mo-mobpa eHepruiina
edextuBHocT B cpaBHeHue ¢ OFDM — cucrema
(xpuBa 1).

3. Ilpu BER=10" OFDM/CI-DFS-MC-
CDMA - cucremara (kpuBa 2) ocurypssa camo 4
dB mo-noma enepruiina epeKTUBHOCT B CpaBHEHHE
¢ COFDM - cucremara (kpuBa 1), mpu BER=10"°
eHepruiiHata e(eKTUBHOCT Ha CUCTEMUTE € MOUYTH
enHakBa, a npu BER mo-manka or 107
eHepruitHata edexruBHocT Ha OFDM/CI-DFS-
MC-CDMA — cuctemara craBa mmo-moopa.

4. Ipu BER=10" COFDM/CI-DFS-MC-
CDMA - cucremara (kpuBa 2’) ocurypsisa 2 dB
o-100pa eHepruifHa e(peKTUBHOCT B CpPaBHEHHE C
COFDM - cucremara (xpuBa 1°), kato Tasu
eeKTUBHOCT ce yBenuuaBa ¢ HamaisHe Ha BER
(mpu BER=10" 151 ¢ 3 dB).

III. U3BOAN

e Ha ocHoBaTa Ha TOPEHU3IOKEHOTO U
JIOITyCTUMHUTE TPAHUIIM 32 CKOPOCTTA Ha Mpe/iaBaHe
Ha nanaute u BER Ha pasnamden tpaduk, Moxke ma

24

ce HampaBM H3BOAA, Ye 3a peajeH Tpaduk,
mwsucksam,  BER=10°  -10°,  enepruiinata
edpexTuBHOCT Ha pasraexxganata OFDM/CI-DFS-
MC-CDMA - paauocucTeMa B CpaBHEHHE C
tpagumuonnata OFDM — cuctema (u3mo3BaHa B
craumaptu  LTE u  Mobile WIMAX) e
MHOTOKPaTHO Mo-ToJIsIMA. Tozu edexT
JOI'BJIHUTENIHO C€ yBEINYaBa OT BB3MOXKHOCTUTE
Ha M3MOJ3BAaHOTO XHOPHIHO MYJITHILIEKCHPAHE,

upe3 KoeTo 3a Bpemesus unrepsan 1, =1, = MT,

BCCKHU IM-TH I/IH(i)OpMaHI/IOHeH CHUMBOJI OT BCCKHU

* v
MOJI3BATEIICKH KaHall ce TpeaaBa upe3 N Ha Opoii
OFDM - cuMBONH, a BCEKH IOJI3BATEJICKH KaHAI
npenaBa M-0post nHGOPMAITMOHHU CHMBOJIM 4Ype3

cpoTBeTcTBalUTeE UM N=M N . opos OFDM -
CHUMBOJIH.

Ta3u pabGora € W3BBpILICHA B paMKUTE Ha
MIPOEKT NeBG161P0O003-1.2.04-0044-
C0001/20.08.2013, ¢unancupan mo  OIl
”KoHKypeHTHOCTIOCOOHOCT .
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MHOI'OKAHAJIEH XUBPUJIEH M&Q MC- CDMA/ TDMA- ITIPEJABATEJI C EAUHEH
HABOP OPTOI'OHAJIHM IOJHOCEIIU YECTOTH U PA3JIMYHHU OPTOI'OHAJIHU
KOJOBH ITOCJIEJOBATEJIHOCTH

IHetrnp IleTpos, Po3zanuna Iumosa, bopuciaas Haiinenon

Pe3rome: PopMynupaHo € OCHOBHOTO TEXHHYECKO MPOTHBOPEUHE HAa MHOTOKAHAJICH
XUOpU/EH NpeaaBaTel U € afanTHpaH METO 32 HEroBoTo mpeozossBane. Ha Tasu 0aza e
CHHTE3MpaHa M aHAJIM3MpaHa HOBA apXUTEKTypa HAa MHOTOKaHAJIEH XMOPHIEH IperaBarel
3a 06a30Ba CTAaHIMSA OT HOBO IIOKOJICHHE, B KOSATO Ca 3ala3eHH BCHYKU NPEIUMCTBA U €

OTCTPaHCH OCHOBHHA HECAOCTATHK Ha IMPOTOTHUIIA.

KaouoBu AYMHU: OYIUIMKAPAHO YECTOTHO pPa3HACAHE, MHOXCCTBCH AOCTBII C KOAOBO
Pa3aACIIAHC MMPYU MHOT'O HOCCIU, MYJITUIVICKCUPAHE IPU OPTOTOHAJIIHO YE€CTOTHO pa3ACiIgaHC.

Abstract: It is formulated the main technical contradiction of hybrid multichannel
transmitter and adapted method for dealing with. On this basis it is synthesized and
analyzed a new architecture of hybrid multi-channel base station transmitter of the new
generation, which has preserved all the advantages and remove the main disadvantage of

the prototype.

Keywords: Duplicated Frequency Spreading, Frequency Diversity; Multi Carrier-Code
Division Multiple Access; Orthogonal Frequency Division Multiplexing; Time Division

Multiplexing;.

I. BbBEJIEHUE

ITocTanoBka Ha 3amavara. 3a CBHLICCTBEHO
HaMaJIsiBaHE BIIOIIABAHETO HA XapaKTepHCTUKAaTa
Ha JIOCTOBEPHOCTTa Ha mpueTara WHPOpMamus B
YCJIOBHSI HA MHOTONBYEBOCT, B [1] e mpemioxeH
MHOTOKaHaJIEH XUOpHUICH M&Q MC-
CDMA/TDMA - mpenmaBaten 3a 0a3oBa CTaHITUS

OT HOBO IIOKOJEHWE, C eIWHHAa KOJ0Ba
[IOCJIEIOBATEIHOCT u pasuIHU Habopu
OPTOTOHAJIHM TonxHOcen dYectoTu (¢ur. 1).
Ilocneguure ca  ob0ocoOeHn B NxG -

paBOBI'bJIHA MaTpuia, kato B (G-re Ha Opoit
KOJIOHH ca  TOApeNeHH  IIOCIEA0BATEIHU
MIOJHOCEI YECTOTH, MUHUMAJIHUAT HHTEpBal

mexay kouto ¢ Af =1/T , a B N-te Ha Gpoi

pENoBE — HEMOCIIEIOBATEHN TIOIHOCEIH YECTOTH,
MHHHMMAJIHUAT MHTEPBAI MeXIy Kouto € N / T..

ToBa o3HayaBa, 4e aKO YECTOTUTE OT €IUH PEI,
HAIpUMep N-THS CE HW3IMOJ3BAT 3a pasHaCsHE IO

4ecToTa Ha CUMBOJNA X, (t), TOTraBa YCIIOBUETO 32
pasHacsHe 1Mo Jectota [2, 3, 4]
Moy =tT 2N, =VUT_; T 2T /r;r>2 (1)
npueMa BHUaa
My =N/T 2N, =UT _; T 2T /N (2)
dopmymn  Af, , =1/T_ e

KOXCpPCHTHa IIMPOYMHA Ha JICHTAaTa (COhCI‘GIlCG

B Te3m

Bandwidth); Tmax - MaKCHMAaJIHO IOIBIHUTEIHO
sakbeHeHne (Maximum Excess Delay); Ty = MT,

- mpoxbxutenHoct Ha TDM (Time Division

25

Multiplexing) — MyJITHITIEKCHPaHUTE CHMBOJIH

X, (t),...,xn (Z),...,fol (t)

no3Baren; N=MN*; M— 6poii Ha TIOCTIe0BATEITHO
Hpe):[aBaHI/ITe BI/ICOKOCKpOCTHI/I CUMBOJIN (BCGKI/I C
MPOABIDKUTEIHOCT ) OT BCEKH IMOJI3BATElN, KOUTO
clel CcepuiiHO-TIapajelieH IpeoOpa3oBaHTEN Ce
npeaaBaT €IHOBPEMEHHO Mo M-Oposi mojkaHauu,
Ype3 HHUCKOCKOPOCTHHUTE CHMBOJIH (BCEKH C
npoxbkutenHoct 7, = MT,) Ha napanennus

Ha CHhOTBCTHUA

kox; N* — Opoil Ha yMIoBeTe B OPTOTOHAIHATA
KOZIOBa IIOCJICAOBATEIHOCT Ha YOI, M3II0J3BaHa
3a KOJHUpaHe Ha HUCKOCKOPOCTHUTE CHUMBOJIM Ha
CBHOTBETHHMSI MTOJI3BATEN.

Tsit kato B (2), N=MN" >>2[1], Torasa
YCIIOBHETO 3a pasHacsHe 1o dectora Af., > Af, ,

MPAKTHYECKU IIE CE U3MBJIHIBA U 32 HAH-TCHKKUTE
yCIIOBUS 332 (YHKIMOHMpaHe Ha MoOWIHATa
cucreMa. OT Ta3W TJemHAa TOYKA, OIPEIEICHO
MOJKE J1a Ce Kaxke, ue mpefaBareisaT oT ¢ur. 1 e
Hal-T00PUIT.

EnuHCTBEH M B CHIIOTO BpeMe MHOTO TOJISIM
HEOCTaThK Ha mpenmaBarens oT ¢ur. 1 ¢ G-bTH
MO-IIIMPOKATa My YECTOTHA JICHTa B CPaBHEHHUE C
Ta3dn Ha MHOTOKaHamHUS xubpumeH M&Q MC-
CDMA/TDMA — npenasaten (¢ur. 2 [5]). ToBa
03HauaBa, Y€ € HAJUIC CEPHUO3HO TEXHHUYECKO
MMPOTUBOpEYHE: 32 OCHTYpsSBaHE Ha BHCOKA
CIEeKTpaTHa  e(QeKTHBHOCT Ha  MoOWIHaTa
pPaIMOKOMYHHUKAIMOHHA CHCTEMa € HeoOXOIuMO
G =1 (koero ce peanusupa ype3 MpeaaBareis OT
¢ur. 2 ¢ Tpagunmones OFDM — momymarop), a 3a
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OCHTYpsIBAHE Ha BHCOKa JOCTOBEPHOCT Ha Gaussian Noise) e Heooxoqumo G — o (koero ce
npuerara vH(opmanus B ycaoBud Ha peanmzupa upe3 npenararens ot ¢ur. 1 ¢ G —
MHOT'OJIBYEBO 3aTUXBaHE Ha CUTHAJIUTE, KPaTHO pa3HaCsHE 10 YeCTOTa).

mobommkasamo ce g0 BER (Bit Error Rate) B
ycnoBust camo Ha AWGN (Additive White

x2 (¢
0N ™
% User | ()
: nan i e
qN -1 (t) group 0 § T, : T,
I H M, %o (t)
! T.=T, T,=T,=MT,
) ) x, (1)
: TOM =7 =377,
. 0-1 ¢
g (1) 5 XTO—:(T2> Xy (1)
g ¥ T.=T,=MT,
7:'4 User i xQ_‘l ([) q
: :=—>
ATON LG H e
 — & x©! (t)
T & N-1
! T,\ = Td /
% () —| 1
— (DFS-MC-CDMA), e e e e
T, = MT, ——»| G
___________ I
: eiﬁ 6 & 27 ot |
I I
| | Mo ()
| | >
! . ¢ . .
: | ¢l et : o271t
) || )| s 4 s
n | > | ng o Z
T,=MT, | |
: elﬁ 61 ei27rfn (G-t :
]
[}
! : ! mn(G—l)(t)
| , —»
: (DFS-MC-CDMA)_ :
N1 (t) —
—»| (DFS-MC-CDMA), , |+ -"
T.=MT, ——— | NG

@ur. 1 Muorokananen xubpuaes M&Q MC-CDMA/TDMA — npenaBaTen ¢ €AMHHA KOJ0BA MOCIC0BATEIIHOCT M
pa3nuuHu HabOpH OPTOTOHAITHH TOJAHOCEIU YECTOTH
Ilenta e na ce cuHTE3Upa U aHAIU3UpPa HOBA
apXUTeKTypa Ha  MHOTOKaHaJleH  XHUOpHIeH II. U3J1I0KEHUE

IpelaBaTel, 4pe3 KOATO Ja ce Mpeojoiee ToBa 1. HpuHuun Ha NOCTPOsiBaHe Ha
TEXHUYECKO MPOTUBOPEUME W CE€ 3ama3siT BCUYKU MHOTOKaHaJeH xudpuaeH M&Q MC-
MpeIrMCTBAa Ha npenasBareis ot ¢pur 1. CDMA/TDMA - npenaBaTte’ ¢ eiMHEH Ha0dop
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OPTOrOHAJHM MOJAHOCEIM YeCTOTH M Pa3INYHU
OPTOTOHAJIHM KOJAOBH I0C/I€0BATETHOCTH
B cnotBercTBHE C [6-8] 32 mpeoonaBaHe HA

oproroHanHa kogoa nocienosarenHoct C (f)

OT MaTpulara

0 0 0 0 0
TEXHUYECKOTO NPOTHBOPEYHE B MpEJABaTENs OT G G - G - G v ~C ()
¢ur. 1 ce mnpemrara Bceku oT TDM —
MYJITUILICKCUPAHUTE CHMBOJIH . N N . N
xo(t),...,xn(Z),...,fol (t) Jla ce TpeaaBa upe3 © G = G -G - Gy —C(H)
emMH W cbiqw Habop or G=N oproroHaaH{ 3)
YECTOTH C MUHHUMAJEH HHTEPBAI MEXIY TAX c(r)n Clm C;n C;n C]‘E_l _)Cn(f)
Afep =r/T, =2/T =2/MT, u cobcreena
4 N al N-1 N-1 al
Q" qh LT g L ).
0
Xy (1
0 - 0 ( ) \
q"(1) s =7 ™
D —— s x o 0d
7,; User g xo'(t
: = - >
RRIO I H
- 1B 4 (1)
q r=1,0| [n-1-Mm,
: %, (1) Z|:0
. TDM — —>
. I.=T,=MT, |5
X2 (1) : ‘
qK—N* (t) T 0 X1 (t)
—> 5 Tv T Td Tx - Td — M];
T, User 2|« ()
. = n
: £
RN e H e
T 4 ES0N
! Tv = Td
®ur. 2 Ctpykrypa Ha MHOrOoKaHaieH xubpuaeH M&Q MC-CDMA/TDMA - npenaBaren
cryyaii Ha oproroHamaute CI-KOMOBE, KOETO

Kopnosata

n — n n n n n
CU(f) = {C0sC) 5e15CysesCpsennsCiy | » KOTATO CE
M3II0JI3BAT CBHOTBETHO KomoBe Ha Youm wuad Cl

(Carrier Interferometry) — xomoBe [8] mma Buaa
[9]:
_ _ . Z _ IBn _ . n,_
C'(f)={c;=¢" N ey (4)
n n io) n iy
C (f)z{cO =e",...,c,=e " =
i _ ei(AH)e” }

IIOCJICA0OBATCIIHOCT

)

igd" n o _
geees by —

=e
KBAETO 02: eiﬁz' = {—1, +1} € g-TH YUI Ha N-TaTa
OpTOrOHaJIHAa KOAOBA MOCIJIEIOBATEIHOCT Ha Y OJIII
WnN;BZ = {0,72'} ;CZZ % . g-TH YMI Ha n-TaTa
oproronanHa CI-ko/10Ba mOCIEI0BATEIHOCT;

0, =[2n/N)n]g =g0"; n=0,1,...N-1. (6)

M3pazute (4) wm (5) nmoka3Bat, de
OPTOTOHATTHHUTE KOJIOBE Ha YOI ce SIBSBAT YaCTCH
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MO3BOJIIBA TAXHOTO pasTIekKJAaHe OT CIWHHA
MO3ULIMA.

Ha ocHoBara Ha ropen3I0KEHOTO MOXE Ja
Ce CHMHTe3upa NoKa3aHara Ha (Qur. 3 CTpyKTypa Ha
MHOTOKaHaJIEH XUOpHUIeH M&Q MC-
CDMA/TDMA - mnpenmaBaten ¢ emuHEH HaOop
OpPTOTOHATHU IO IHOCEIIU YECTOTHU
Se =27gAfppt (g70,1,...,.G-1) um pasinunn

OPTOTOHAJHHM KOJOBH TIOCIENOBATEIHOCTH Ha
Yo (4).

Bee Bceku DFS-MC-CDMA (Duplicated
Frequency Spreading MC-CDMA) - 0610k
(mampumep, n-tus) Bceku G=N-mbTH 1yOIHpaH
CUMBOJ X(t), HampmMmep g-THS Cc€ Komaupa ¢

NPEAHA3HAYEHU 33 HETrO KOJ C; =€XP(iBQ),

NpeaACTaBJIgBalll Z-TUs YHII Ha N-TaTa OPTOTrOHAJIHA
KOJO0Ba IMOCJICA0OBATCIIHOCT Ha Yomm

wN =C"(f) 4 u
npoabikuTenHocT Ty. ToraBa B ChOTBETCTBUE C
[1,5] 3a j-THs BpEMEBHU HHTEPBAJI

HAMaII[ chllarTa
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Ha

T =MTq(j =0,1..),
ONpeleNeH  CJIOT  OT  YEeCTOTHO-BPEMEBOTO
pasmpeseneHue Ha pecypca Ha Bpb3KaTa:

1) Ha wu3Xoma Ha BCEKH g-TH JICHTOB
monynarop ot n-tusi DFS-MC-CDMA- 670k ce
(dhopmupa MOyTMpPaHUS CUTHAT

mj,ng (t) = ‘xj,n (t)eiﬁ; eiwgt =

CBhOTBCTCTBAII

AJITOPUTHM,
BHUCOKOYCCTOTCH CUT'HAJI C€ MOJIydaBa:

([)eIZ”gAfFI)’ —

Sjn”(t):7 \/72.)// ng
8)
A [f/f,,n(t)Jrﬂ;] ei4ﬂgt/T‘. .

\/7g%) /” ’

3) Ha wm3xoma Ha oOmMS cyMaTop ). ce
(dhopmupa IBIHAS base band — curnan

N-1 N-1G-1
@) s ()= 5. ()= e 2Nt =
- i[wf',n<f>+ﬁﬁ] i27gA ot _ i27gA ot (0 Z ju(t) = ZZy/ng( )
_Ajn(t)e e —yj,ng(ve N = n=0 g=0 (9)
N-1G-1 _ e
2) na usxona Ha Bceku DFS-MC-CDMA — __ L 4. (t)el[wmﬂﬂg]eﬂngAfmt
n
OJIOK, XapaKTepu3upall NpeAaBaHeTO Ha CUMBOJIA N Crr e B
Xy(t) upe3 mpaHMA HaOOp oT G=N OpPTOrOHAIHH
MOJHOCEIN YEeCTOTH ce (hopMupa IMOIKAHATHU
MOJyJIMpaH CUTHAaJ
- Xo (l) -
) == S
7, User E (t)
. roup "0" ;’» Tx 7, =
T 2 Xy (t) Xo (t)
! 7. =1, 7. =1, =MI,
: TDM AL
. o T, =1, = MT,
" (o) ' - 0
—_—] z x
7, User = R =1, =MI,
: z x7 (1)
qK—I (l‘) group "(Q—l)" % TXQ—] (Td)
—_— El x2i(«
T 2 N—1 .
q _— 7. =17, - /

.

eiﬁ N eizn(N—l)AfFD t

(DFS-MC-CDMA),

|
|
I gyn(Nl) (t)g m, (n-1) (t)
|
e |
<
|

(DFS-MC-CDMA),, ,

Sn(t) S S, (7
S S BSY R0 % 50
| .
I ei27z_/(,t
|
I
SNfl(t)‘

@ur. 3 Muorokananes xubpuaes M&Q MC-CDMA/TDMA - npenaBarel ¢ eAMHEH HAOOP OPTOTOHATHH

TIOAHOCEIIN Y€CTOTHU U Pa3JIMIHU OPTOTOHAIH

4) cmen TexHUYeckaTa (QYHKIUS 33 JTUHECH

IpeHoc Ha chekThpa Ha (9) Ha HeoOXxoaumara
BHCOKa HOCEIA YeCTOTa

= 2nf, 3a aHAJIOTOBUS

¢dopmuparg npeaaBaHus
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1 KOJOBH ITOCJICAOBATCIIHOCTH Ha Yo

_ iot __
s;.(B)=s5;()e" =

i (t)el'[(P/m(l‘)-Fﬂg]eiZIZ'(gAfFD_'_ﬁ‘)t’ (10)

KOHTO ce peaynupa 10 Bujaa
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1 N-1G-1

$;.(D = JG z Z 4in (t)eiﬁgcoszn(gAfFD-i-fc)t (11)

n=0 g=0
npu m3noi3BaHe Ha BPSK (Binary Phase Shift
Keying).

I[To TakbB HaumH, B CpaBHEHUEC C
MHOTOKaHAITHUSI TIpefaBaTen oT ¢ur. 1, KbAeTo

BCEKH CHMBOI xo(t),...,xn(t),...,xN_l(t) ce

npenaBa 4pe3 cobctBeH HaOop oT G=N Ha Opoii
TIOZTHOCEIIN 94eCTOTH, B npejiaraHara
apXHTEKTypa Ha  MHOTOKaHaJlleH XHOpHJIcH
npenasaren (¢ur. 3), BCHUUKATE CHMBOJIM C€
npeiaBar 4pe3 eauH U cbiqy Habop ot G=N Ha

Opoli OpPTOTOHAJHH TIOJHOCENTM YECTOTH B
4eCcTOTHA JEHTA
F, M&Q MC-CDMA/ TDMA/ DFS-VOJIIL — GAf, FD =

12

rGAf =rG/T.=rN/T. =2G/T, :2N/Tx( )

IMocnennara e N/r =N/2 - nbtu mo-tsicua

OT TIpoIMycKaHaTa 4yecToTHa jJeHTa Ha M&Q MC-
CDMA/TDMA/DFS — npenasarenst (¢ur. 1) [1]

FM&Q sic—comummarprs —NG /T, = MN "G/ T, (13)

M caMo F =2 [bTH MO-IIMPOKA OT Ta3d Ha
MHorokaHamaus M&Q MC-CDMA/TDMA -
npenasaten (¢ur. 2) [5]

F =F

M &Q MC—CDMA/TDMA group"Q":N/ T, =MN / T, (14)
III. U3BOJIH

B npemiokeHuss MHOTOKaHalieH XHOpHIICH
M&Q MC-CDMA/TDMA/DFS-VY omiu -
npenasaten (¢ur. 3) upe3 moaxomslia CTOWHOCT
Ha M JIECHO C€ U3NBbJIHSBA YCIOBHETO 3a
OTChCTBHE B KaHaJla Ha YE€CTOTHO-U3OUPATEIHU U
Obp3U 3aTHUXBaHUS HA CUTHAJINTE
Af;’oh zl/]Tmax >Ev zl/Tv >fD

T <T, =MT, <T,

coh?

~1/T. ,;

coh >

(15)

a 4pe3 MpelaBaHe Ha €MH U ChIIY CHUMBOI X, (?)

Ha G Ha OpOil OPTOTOHAIHHU IOJHOCEIIN YEeCTOTH,
MHUHHUMAJIIHOTO Pa3CTosAHUC MCXKOY KOUTO
yIOBIIETBOPSABA YCIOBUETO

Moy =tT 2N, , =1/T_; T 2T /r;r>2(16)
ce  ocwaiectBiBa  edextmBHa ~ Oopba  C
namansBanero Ha SNR (Signal-to-Noise Ratio),
BCJICACTBUEC AMIINIUTYAHOTO 501040 6aBHOTO
3aTUXBaHE Ha CUTHaIUTe. B pesyarat Ha
M3MOJI3BaHaTa KOMOMHAIMS OT MeToam 3a 6opba ¢
MHOI'OJIBYCBOTO 3aTHXBAHC Ha CHIHAJIMTC, BCCKHU
OT YECTOTHO-PAa3HECEHHUTE KaHalll MOXe Jia ce
pasriexaa KaTo Heu3OupaTeleH MO YecToTa, C
0aBHM 3aTHUXBaHWUSA W C pa3MpeACicHUEe Ha
oOBHMBaIllaTa Ha CUTHAJIA 110 3aKOHA Ha Peneil.

Tasu pabora e W3BBpIIEHa B PaMKUTE Ha
IPOEKT NeBG161P0O003-1.2.04-0044-
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”’KOHKYpeHTHOCIIOCOOHOCT”.
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3A BETPOEHEPI'MEH AI'PET'AT

FOR WIND POWER PLANT

Ilnamen ManacueB

Pe3rome: Pasrienanu ca 0ocoOEHOCTHTE NpU YIPaBICHHETO HA TEHEPAaToOp C JIBOWHO
3aXpaHBaHEe Ha BETPOCHEPTHEH arperar, paboTell B Mapajiell ¢ Mpekxara M HOBHILCHU
eHepruifHu nokasareind. [IpeanoxkeHu ca METOAMKH 3a ChIVIACYBAaHE HA XapaKTEPUCTUKUTE
Ha BeTpoTypOMHaTa W TeHeparopa, NpH ABa KPHUTEpHUs 3a MOBHUIIEHA ¢(PEKTUBHOCT Ha
BeTpOeHepruifHus arperaT. [IpoBeneHN ca CHMYNAIMOHHM M3CIIEBaHMSA B yYCTaHOBEH U
JUMHAMHWYCH PEXUM Ha TeHepaTopa.

Knio4yoBu AyMH: BETPOCHEPIHEH arperar, FeHepaTop C ABOMHO 3axpaHBaHE,e()EKTHBHO
yHpaBJIeHHE, TPETOBapBalla CIIOCOOHOCT, peakTUBHA (aKTHBHA) MOIIIHOCT.

Abstract: In this paper are considered the peculiarities of control of a doubly fed induction
generator, running in parallel with the power grid. Methods are proposed to coordinate the
characteristics of wind turbine and generator at two criteria for increased efficiency of the
wind plant. Simulation results for dynamic and static mode are presented.

Keywords: wind power plant, doubly fed induction generator, effective control, overload

PECULIARITIES OF CONTROL OF DOUBLY FED INDUCTION GENERATOR

OCOBEHOCTH HA YIIPABJEHUETO HA TEHEPATOP C IBOMHO 3AXPAHBAHE

capability , reactive (active) power.

LLBbBEJEHUE

Wsrpaxxganero Ha  eNeKTpOreHepHpalia
cucreMa (EI'C) nHa BeTpoeHeprueH arperar
(BEA), ¢ u3moa3BaHeTO Ha MalllMHATa C JTBOWHO

3axpanBane, karo renepatop (['[3), ce
YTBBpXKIaBa B ChBpeMeHHUTe BEA, mnopaau
Oe3crmopHUTE W TPEUMYyINEcTBA  OTHOCHO

PEeTYIHPOBHPYHHUTE W €HEPTeTUYHA BH3MOXKHOCTH.
Ts e wrrocTpanus Ha unesra Ha B.3ai [1,3] 3a
T.H. TBIHOYIpaBisieMa MamuHa. [IpomeHsiku
rojeMuHaTta # JAedasmpaHeTo Ha BBHITHOTO
poTopHO Hanpexenue U, ce peryiupa pOTOPHHUSAT
ToK I, ¥ 4Ype3 HEroBUTE CHCTAaBANIM (AKTHBHA M
pEaKTHUBHA) - CHOTBETHO aKTHBHATa MOIIHOCT U
OUpKyJUpaliara peakTHBHA TakaBa  MEXIy
CTaTOpHATa M POTOPHATA BEPUTH.

B To3m cMmHCBHI, eIHOBpPEMEHHO C
MIPIJIaraHeTO Ha HOBU KOHCTPYKTHUBHH DPEUICHHS
KaTo TeHEepaTOpH C MEPMAHEHTHO BB30YKIaHE,
oespenyktopun  BEA  [4,8], axkTuBHO ce
paspaborBar EI'C ¢ I'/I3, ¢ m3mom3yBaHeTO Ha
CHBpPEMEHHHUTE METOJIH 3a ympaBieHue [5,6,7].

II. U3JIOKEHUE
1. IlocTaHOBKA Ha U3CJEABAHETO

ChIIHOCTTA HA JTUPEKTHOTO MpeoOpazyBaHe
Ha BETpPOBa €HEPIUs B €IEKTPUUYECKA CE ChCTOU B
[I0JIy4aBaHETO HA MPOMEHJIUBOTOKOBA €HEPTUs C
nocrosinau napamerpu (U, u f ), mpeqHasnadyeHna
3a IUPEKTHO M3MOJ3BaHE B MPOMHUIIICHH YCIOBUS
U YCTPOWCTBAa, B YCJOBHATAa HAa  MOPOMEHJIMBA
ckopocT Ha BepTeHe Ha BEA. B moka3zanara Ha

30

Ha ¢ur.l OmokoBa cxemMa ca O3HAYCHU:
Berpoasuraren (B/]) BkimrouBamy BeTpoTypOMHA
(BT) u mexanuuna yact (MY - MyATHIITUKATOP) U
EI'C — c enektporenepupama vact (EI'Y — ¢
ocHOBeH eneMeHT ['JI3 B cimywas) u cucrema 3a
ynpasienne (CAY). Ha ¢wur.2 ca mnokazanu
CHEPreTHYHUTE XapaKTEepPUCTUKUA 32 BETPOBUS
norok - P(®)(,1”) mw BT - Pu(®) (,27-
TEOpUTHYHA, ,3”- peasHa mpu T.H. ,,Pitch”-
KoHTpon [2] u ,,4”- B yCIOBHSTa HA TOMYCTHMO
MpeToBapBaHe [1D.

P | | f

| BT | .  EIC |
— | | |
- :' Psr i Psit [ i Perc

I MY T ' EI'y ;
- i 3 E My I{ i MNe
- F j IE\'.UJBL'L MIR,'I :‘

: = |

¥

9 max
@ur.2 EHepreTHyHn XapakTepUCTUKA

Qﬂa'l
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3a EI'C ma BEA , pabotemu B mapainen ¢
Mpeka B YCIOBHUATA Ha MIPOMEHJINBA CKOPOCT Ha
BbPTEHE Ha BT, IOBUIIABAHETO Ha
edexkTuBHOCTTA B paborara Ha BEA wu3ucksa:
pabora wHa BT ¢ BuHCOK KoeduImeHT Ha
nsnons3ane( &), mirpaxaane Ha EI'C ¢ BHCOKH

pPEryTUPOBRYHA M CHEPreTHYHH TOKA3aTelH,
peanu3upaHe Ha YIPaBICHUE, OCHTYPSBAIIO0
MAaKCHUMAJIHO MU3M0JI3yBaHC Ha HAIMYHUTE BETPOBU
peCypCcH M U3UCKBAHUATA HA MPEKATa.

Me i
[RET 05

Memax
0,105

LIt

0,054

0075

D48
0,038

LETES
Mem

o [ 1A &§ 3@ a8 &8 6@ 7@ CU R Y] e

Fmar En

®ur.3 AepoIUHAMUYHU XapakTepucTuku Ha BT

3aBUCUMOCTHUTE HA OTHOCHUTEIHUS MOMEHT
(M) i Ha xoeduumenTa Ha m3nonsBane (&) oT Z
(pur.3) ca ocHoBHM xapakTepuctuku Ha BT.
CrOTHOIIEHUSATA,  ONHCBAIIM  TIpolleca  Ha
BETpOeHeprompeoodpasyBane, ca najgenu c (1)- (5),
KkpaeTo: P, Ppr, Py ca MoImIHOCTHTE Ha BETPOBHS
notok, BT u B/l; Mgpr, Mgy —MomenTn Ha BT n
BJ; &=Pp1/P u Z=u/S=wpr R/$ - cworBeTHO
KOe(UIIMeHT Ha W3MOJ3yBaHE IO MOIIHOCT H
obp3oxonuoct Ha BT; 9, R, p, n, — ckopocT Ha
BATHPa, paauyc Ha BT, IuIbTHOCT Ha BB3AyXa U
k... Ha MY.

P=pnR*.9 /2 (1)

P, =¢(2).prR.9 /2 ()

M, =— =M (Z)prxR .9 /2 3)
a)BT

Puy =1y Py =11,,6(Z).p7 R /2 4)

My, = =n,E(2).pn RS 1(24) (5)

Ha ¢wur.2 mpoektnata momHocT (Py, ) e
ompenenena mpu J, , koraro BT pabGotu c
koeduMeHT Ha wm3nomsBane & (oT ur.3).
BxirouBaneto  (myckaHe) W HM3KJIFOYBAHETO
(ctimpane) Ha BEA e chOTBETHO 1IpH Jyjpq ¥ Jiax. B
IIOBEYETO BBLBEACHM B ekciuioaranus BEA, ¢
HEPETYJUPYEeMH AaCHHXPOHHH ¥  CHHXPOHHH

31

reHeparopu, padborata B AMAMA30HUTE Jyuq ~ Jy U

Jn+ JImax e1pu <&

Bb3moxHHTE CTpaTeruu Ha YIpaBIIEHUETO
Ha EI'C (pecniektuBHO Ha I'J[3) ce mmoctpupar ¢
nokasaHute Ha ¢Gur.4 3aBUCUMOCTH Mgy (y,).
Haii-no0po e m3mon3BaHeTO Ha reHepaTtopa Mpu
paboTa ¢ IOCTOSIHEH MOMEHT - ,,2”. Bb3MoxkeH e
pexnM Ha paboTa Ha TeHepaTopa C IOCTOSHHA
CKOpOT Ha BBbpPTEHEe—XapakTepucTuka ,,3”.1 mpu
JIBaTa CiIyd4as TPYIHO C€ OCHUTypsBaT )KEJIaHHUTE

/ =

®ur.4 CrpaTeruu Ha ynpaBJeHUE

CTaOWITHHM U3XOJHU TMapaMeTpy MPU MaKCUMAITHO
W3MON3yBaHE Ha BETPOBUS MOTOK. ONTUMATHOTO
(E=Emax) ympaBieHue ChOTBETCTBA Ha ,,1” W Ha

MpakTHKa MOXKE Jia Ce pealn3upa, upe3
MpUJIAaraHETO Ha 527 U ,,3” B JHCKPETHU
y4acThI, W B OIpeleNeH JAWana3oH Ha

W3MEHEHHUE Ha O - XapaKTepUCTUKA ,,4”.

N3xo0x1ailki 0T BUCOKUTE PEryJMpOBbUYHU
W eHepreTMyHd BB3MOXkHocTH Ha [/13, B
HACTOSAIIETO  M3CJeJBaHe  Cce  pas3miexzaar
ocobeHocTuTe TIpu ymopaeieHuero Ha /13,
OCUTYpsIBAIllO MakcuMaiiHa edekTuBHOCT Ha EI'C
Ha BEA — pabora B mmanaszona Jy,, + J; ¢
E=Emax (,,4” ot ¢ur.4) u npu 3a1a€H KPUTEPHUIL.
2. Mopeanpane Ha npouecute B I'/13

IIpn m3cnenBaneTo ce H3M0TI3yBa MOJIEN Ha

I'’13 - (6), c ompenensamm BEKTOpH \VII/II B

—  I+Tp— - —
U= P Y-k R >+ jo,p,
i
— I+T' " - . e -
U;= ,2p L,1>+k py, +]a)0S(]zL2 +kﬂ/’/) (6)
2

] — -

I, = 7 —y, -k 1>

1

v, :ULJZ +k]&/
M= chm[g_u, x?ﬁ}
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KOOpJMHAaTHA CHCTeMa ,,X-y~ CBbp3aHa Cc U,

(o, =®,), U3MON3BAKKH O3HAYECHUATA:
o=1L,L, _Lfn/(L]LZ);kI = Lm/L[ T, = L]/RI )
T, =0oL,/R, :LZ/RZ S0, = P,0;0,8 =0y~ 0, ;

C,=3pk /2.

IIpu uscnenBane Ha muHamukatra Ha /13,
0COOEHO B YCJIOBHUSITA HA TOISIMATa MHEPIIUOHHOCT
Ha BEA, HameaHO — mpaBAomoioOHH  ca
JONYCKAHUATA: -IIOCTOSSHCTBO Ha CTaTOPHOTO

HOTOKOCLIETIEHHE f, = Cte; - mpeHeOpersaHe Ha

aKTMBHOTO ChIpOoTHBIEHHE R, =0 ; - HEOTUUTaHE

BBPXY UHIYKTUBHOTO
poTopHata BEpHra

Ha MMaJicHUETO
CBHIIPOTHUBIICHUE B

jSeo,L,1,=0. Tlpu ToBa MOjensbT (6) mpHEMa

Buga (7) —  cOpAMO  CHCTaBAIMTE  Ha
npomennusute (mpu U=U;;U,=0).

W]x = 0

Vlly = -le /w()

I, = (sz ’Sk1U1x)(E/(7;p+]))(]/L2)
I, =U, Tz/(sz"_])(I/Lz)

1), =-k,1, (7)
Ily = W1y/L1 _kIIZy
WZx = L'212x

Vi = EZIZy +k1l//1y
M = CM (l/llyXIZX)

B (6) momaBaHoTO B pOTOpHaTa BepHra

perymupyemo Hanpexxenne Uz e nedasupano
cupsmo U; Ha Br'bl & M Ompelens HErOBHTE
cheTaBa| B (7). B To3u cMuUCHI, yHpaBisBaiin
napameTpu B ciydast, ce siBiar U,. U 0 — (8).
TSXHOTO eIHO3HAYHO ONpenelsiHe, IpU 3aJaieH

U,=U,e” =U.kU,e” ;Uy=UskU,

U, =U,kU,coso ;U, =U,kUsind (8)
KpUTEpHH, Ompenens  peryJupoBbYHHTE U
€HepreTUYH Bb3MOXHOCTU HO '/13.

Ipu m3eectin U, u O, B ycTaHOBeH
peXUM MeXaHHYHUTE Xapakrepuctuku Ha ['/[3 ce
moctposiBar cbraacio (9) (M u S, ca 3a
€CTeCTBeHaTa xapakrepuctuka). C HampaBeHHTE
JNONMYCKaHUs M BbBEICHUTE O3HA4YCHUS, 3a

ChCTaBAIIUTE Ha POTOPHUS TOK (AaKTUBHA U
peakTUBHa) U MonTHOcTHTE ca B cuia (10)+(15).
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M = M, 1- U cos5+isin5 )
I R

S S,

I, =1,cosp, {%.(cos&ﬂg%.smé)—l} (10)

1, =1,sing, [1—%.(cos5—ctg¢)2.sin 5)} (11)

3 3
E :E((]Ix[bc +l]]y[1y) :-Ek](]IIZx (12)
3 3( U
QIZE(UIyIIX-UI,\'I]y):E( al)+k1]zij1(13)
1Dy

3
])2 =§(U2x]2x +U

2y72y

) =%(122R2 +skUL,) (14)

3 3
OOy )5l asolels +skUL,) (13
KbACTO:

k,.sU, ] 1 @,.s.0L,

I, = I8P, = =
(,/Rz2 taotstoll ) cigp, n

3.YnpagBiieHne Ha CTATHYHUTE W JUHAMHYHHU
pe:xxumu Ha I'/13

3a peaiu3upaHEeTO HAa BUCOKA €(h)EKTHBHOCT
Ha EI'C Ha BEA e HeoOxomuMo na ce ocurypu
yrpasieane Ha /I3, pu KOeTO MEXaHUYHHUTE
XapaKTepUCTUKN Ha TeHepatopa (cbrimacHo(9))
ocurypsBat crparerusara ,,1” ot ¢ur.4 (padora c
& B OMamasoHa Jy + Jy) M ce OIeHsABarT
JTUHAMAYHAUTE
mozena(7).

EnHO3HA4YHOTO OmpesensHe Ha ChOTBETHUTE

mnmpoueCcu B  CBOTBETCTBUE C

U,. u § ce u3BbpIIBa NPH H3MBIHEHHETO Ha
n30pan kpurepuil. Kpurepum moxe na Obnat:
3alaJlcHd HHUBAa HAa KOHCYMHUPAHHUTE pPEAKTUBHU
MOIIHOCTU Qi U Qy ; OCUTYpsSIBAHE Ha

MUHHMAJTHA 3aryOum B MalllWHATa; MBITHA
KOMIICHCAIlUsS ~ HA  CTaTopHaTa  pPeaKTHBHA
MomHocT- Q=0; ocurypsBaHe Ha MOCTOSIHHA
npetoBapBama crmocodonoct (IIIIC). Tyk ce

pasriekzaa efiHo3HauyHoTo ompezensHe Ha U,, u
o npu npara kpurepus — [IIIC u Q,=0. U npu
JIBETE METOAUKHU CE€ U3XO0XKAa OT ONPEAEISIHETO Ha
ontuMaiaHuTe Mgy 1 wgy cbriacHo (16) u (17).
Opr= C()Bg.i (16)
My, =n,E(Z).pa.R .3 /(2i) (17)
Ilpu kpumepuii I1IIC ce nzxoxna ot (9) u

paBeHCTBOTO Ha M 3a ecTecTBeHaTa U
PEryIupOBBYHUTE XapakTepucTUKU. CTOWHOCTHTE
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®ur.5 CrpykrypHa cxema Ha I'/13

Ha U,. u d ce onpenenar cerinacHo (18) u (19).

Uy,=8-|1- M 15,5 (18)
oM, \ S S,

(19)

0. = arcsini
; B ?,

KBJIETO:

S:(Qo_wr)/go 5 W =gy 5 Q, :a)o/an

MEMI_EM 'A:Sk” _i[i*—ij;

o Up 20,8 S

2
B= S +1; @,=arctg Se,ol,
Sk RZ

IIpu kpumepuit Q;=0 ce uzxoxnaa ot (9) u
(13) wm cmem pemaBaHe Ha  cUCTeMara
TpUroHomeTpuuHu ypasHenus (20) 3a U,, n d ca
B cwia (21) npu nonaranusTa (22).

M U,
(l—ﬁjcosgoz: Sz cos(¢p, —5)
(20)

LU, . U, .
%sm(% -8)= o lm +1,sing,
U - \/(af+cg)2 +(ae—bg)2

o (bf +ec) @1
Jd = arccos af +cg

\/(af+cg)2 +(ae+bg)2
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a :S[l-%jcos% ;b=cos@,;c=sing,
‘ (22)
Je UsS

;e=1,sing,; f =1,cos@,
a)O m

g=d+h;h=eS=5lsng,

Ha ¢wur.5 e mokaszana cTpykTypHara cxema
Ha I['JI3 cwrmacao (7). B OiokoB BuA ca
npenctaBeHn Oyiok 3a 3amaBaHe (b3) m Omok 3a
ompenensHe Ha YNPaBisABAIIOTO HAMpPEKEHUE
(BYH), peanuzupamu pa3pabOTEeHUTE alTOPUTMU
TIpU U30PAHUTE KPUTEPHH.
4. Pe3yJITaTH OT M3CJIEIBAHUSATA

[IpoBenenu ca CHUMYJAIOHHH
W3CTeIBaHWA,  IENMAIM  pa3KpuBaHETO  Ha
ocobeHocTHTE Ha ynpasieHue Ha ['JI3 B oTBOpeH
koHtyp Ha EI'C. Pasrnexxna ce paborara na '3
TIPH CIETHUTE CUTYUPAHH yCIOBHS:
-paboTa Ha TeHeparopa B HaJ- U MOACHHXPOHHATA
(o) obmacr;
-peXKMMHH CKOpPOCTH Ha BATbpa (¢ur.2) -
Jua=4m/s; I=11m/S; Jnax=20m/s ;
-nanan 3a BT wu BJl - aepoamHaMuyHu
xapakrepuctuku (ot ¢ur.3 -Z,= 5.8, & = 0.45),

Ppr =30xW; n,=0.95; R=5.4m; i=13.6;

-naHHM 3a reHepaTopa — MTB 412-6.
N3cneaBanusta ca MPOBEJICHU c

n3nomBanero Ha MATLAB. Ha ¢ur.6 ca

MOKa3aHU MEXaHWYHUTE © MOIIMHOCTHU (C

gepBeHo) XxapakTepucTuku Ha B/ prt Juq+Jimax.
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XapaKTepHCTRKH B3 Berpoaurares

PIKW], M[Nm]

wrads|

®ur.6 MexaHMYHU U MOLTHOCTHU XapaKTEPUCTUKU Ha
B/l (o[rad/s];M[Nm], P[kW])

Ha ¢wur.7 ca moka3zaHn XapakTUPUCTHUKHTE
Ha I'J13 ipu kpurepuit Q=0 (a) u chriacyBaHeTo
uM ¢ xapaktupuctukute Ha B/l (0)- mpu pabota ¢

& . B AnanasoHa Jy,y = Jy . XapaKTUPHCTUKHUTE

Ha ['JI3 npu kpurepmit IIIIC (a) m TAXHOTO
chrilacyBaHe ¢ xapaktupuctukure Ha BJl (0) ca
nokasanu Ha ur.8 (w[rad/s];M[Nm]; ¢ yepBeHoO ¢
€CTECTBEHATA XapaKTePUCTHKA.

W[Nm]

350

M N

6) CoprilacyBane Ha xapaktepuctukure npu Q=0
®ur.7

30 350
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M[Nm]

117 SO s S S S U S,
800 p—— R
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300 B T L
L S P N T T
100 / / rrrrr T sy [T SRR
0 50 100 150/ 200 250 300 350 400 150 500
wlrad/s]

a) Mexannaau xapakrepuctuku Ha I'J13 mpu III1C

900

800

Dur.8

Xapastepucrnea ma sosenta

M[Nm|

"o

6)

XapakTepuernka na ckopocria [rad's]

wrad's]

)
B)
®ur.9 Xapakrepuctuxu npu Q=0 npu
CKOKOOOpa3HO M3MEHEHUE Ha CKOPOCTTa
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3a wmocTpanus Ha OCOOCHOCTHTE MpPHU
yIpaBJICHHETO B TUHAMUYEH peXuUM Ha ¢ur.9 n
¢ur.10 ca moxazaHW M3MEHEHHATAa Ha CKOPOCTTa
Ha BaTepa (a -J[m/s]), momenra (6 -M[Nm]) u
ckopoctTa (B - ®[rad/s]) va I'//I3 — choTBETHO TpHU
CKOKOOOPAa3HO M JIMHEWHO (CITydaiiH1) U3MEHEHUS
Ha CKOPOCTTa Ha BETPOBHMSA MOTOK J;  TIpH
kputepuit Q;=0. IIpoBeneHu ca u3cieaBaHUS U
Opy  KPUTEpUH  MOCTOSIHHA  MpeTOBapBalla
cnocobnoct  (IIIIC) — npum  cayyaitHu
CKOKOOOpa3HU M JINHEWHN U3MeHeHHs Ha J; .

05 ] 15 £l

Thme (sec)
a)
KapakTepucrneka Ba MoMenTa
E
: 1s) i
0)
Napa_rilqulrlllua ua cxopocrea
L L
ifs]
B)
®wur.10 Xapakrepuctuku ipu Q=0 mpu  JIMHEHHO
U3MEHEHHE Ha CKOPOCTTa
III. U3BOAHN
AHanmu3bT Ha MOJIYYEHUTE PeE3yJTaTu
MOTBBPAKIAABA BEPHOCTTA HA NPEIIOKEHUTE

aHanutHaHu Mozaenu ((18) + (22)) u metoauku 3a
[IOCTPOABAaHE  HA  CTaTUYHUTE  MEXAHWYHH
xapakrepuctuku Ha ['JI3. TaxHOTO ChIyIacyBaHe C
xapaktepuctukure Ha BJI, mpm m3Opanute nBa
KPUTEpHS, OCUTYpsIBa JKEIaHOTO e(EeKTUBHO
ynpasinenne Ha EI'C na BEA - paGora ¢ & B

IHMAIa3oHa Jy.q ~ Jy.
AHaOruyHO MOXe Ja ObJie peaTru3upaHo
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yrpaBlicHHE HA FeHEPATOpa C BUCOK KOSHHUIIUEHT
& (o &<¢& ) m B JmamaszoHa Jy Jmax

(xapakrepuctuka ,,4” oT ¢ur.2 -B ycinoBusATa Ha
JTOITYCTUMO TPETOBApBaHE).

Orenkara Ha JMHAMWYHUTE
XapaKkTepUCTUKH MOKa3Ba HAIMYHUETO Ha TOJIEMU
MMUKOBE B M3MCHEHUsATA HA MOMeHTa (ur.9). Toa
ce JOBKH Ha  3aJaBaHOTO  CKOKOOOpas3HO
M3MEHEHHe Ha ckopoctra Ha Barepa (J) (c
pa3MepHOCT M/C), KOETO € HepealHo B
nericrBurenHoct. CkopocTTa J Ha TpakTHKa ce
MPOMEHS CJIy4YalHO M C HErojieMd OTKJIOHEHHUS
BB BpeMeTo — 1mpu 3amaBaHoTo (¢Pur.10)
CIy4ailHO JIMHEMHO H3MEHEHHE Ha CKOpOCTTa
MUKOBETE ca 3HAYUTENIHO MO-Majku. B To3u
CMHCBJI, TE€3M IIMKOBE ca B pe3yaTaT Ha
MOCTAaHOBKATa IpH CHMYJIALLMOHHHTE
M3CCBAaHUSA M Ca HepealHu npu paborara Ha
3.

IIpoBenenurte, B ciydas, H3CIACABAHUS ca
MPEANOCTaBKA 3a HU3TPAXKIAHETO Ha
MHOTOKOHTYPHU CTPYKTYpH, 3a YIIPaBJICHHE Ha
EI'C Ha BEA.
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ON THE USE OF THE Z-METER III DEVICE FOR APPLICATION OF THE
ELECTRICAL IMPEDANCE SPECTROSCOPY METHOD

Yanko Yanev, Detelina Ionova

Abstract: The paper discusses the essence of electrical impedance spectroscopy, as well as
the scope and the main features of Z-meter III applying EIS method. Further, there are
experimental results given using Z-meter 111, applying different models, which reveal some
of the advantages and disadvantages of the device, as well as its fields of application in
North-Eastern Bulgaria and the town of Varna.
Keywords: electro impedance spectroscopy, electrical impedance measurement, program

EUREKA, Z-meter I11.

I. INTRODUCTION

The Z-meter device has been developed at
Brmo University of Technology, The Czech
Republic as part of the European project E!9481,
within EUREKA program. The applications of the
device for measuring the parameters of porous
materials such as soil, according to the electrical
impedance spectroscopy method (EIS) are
described in [1,2,3,4]. The authors of the current
paper are in cooperation with two of the
participants in E!7614 project - Jana Parilkova and
Jaroslav Vesely from VUT Brno, Faculty of Civil
Engineering, Department of Water Structures. It is
an Erasmus cooperation and efforts have been
made that TU-Varna be also included in EUREKA
E!7614.

The present paper aims at a research of the
Z-meter III application opportunities in electrical
impedance spectroscopy method as well as giving
publicity to the experience in the field, gained by
the authors.

II. EXPOZITION
1. Electrical Impedance spectroscopy and Z-
meter I11

The electrical impedance spectroscopy
method is based on the theory of the Transfer
Function [6]. A sinusoidal signal is applied to the
already explored linear system and its reaction is
assessed at the output. If the input signal is of an
electrical current and the output signal is of a
voltage, the Transfer function can be defined as
impendence Z(p).

This method allows us to obtain information
on the electric and dielectric properties of the
medium  explored.  Researching  frequency
dependence of impendence provides a basis for
assessing the porosity, protective properties and
destruction kinetics of paint and lacquer coatings.
Impendence assessments enable a quantitative
description of the hydrological processes in soil.
The method also allows for a profile of various soil
types to be created, depicting the moisture content
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during the whole vegetation period for a number of
crop types in agriculture.
The following advantages and disadvantages of the
method can be mentioned [5]:
1. It is particularly appropriate for materials of
high electrical resistance, such as paints and other
coating materials.
2. Time dependent data is available.
3. A continuous and non-destructive testing can be
achieved.
4. Quantitative data can be obtained concerning
some physicochemical properties of porous
materials of various contents.
5. Installations of high cost are involved.
6. The quantitative data is obtained through a
rather laborious and time consuming process.
The authors consider that the disadvantages
pointed out in 1, 5 and 6 are possible to be
overcome, as circuits in which the material
resistance is 100 Ohms or less can be
implemented. Integrated circuits of a high level of
integration such as AD5934 [7], are already
available, their application lowers the cost and a
proof of it is Z-meter IIIl. As an addition,
programme products, such as MatLab, facilitate
data processing. The actual application of the
method consists in receiving experimental data on
the impendence, having varying frequencies of the
input signal, analysing the data, concerning the
selection of the proper equivalent model, or
creation of such a model, as well as determining
the model parameters. The latter give information
on the electrical and the insulation properties of the
medium, which on its turn can provide information
on other physicochemical properties.

The above-mentioned has been illustrated
through the Randles model, which is used in
electro-chemistry — Fig.1.
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Fig. 1 Electrical impendence spectroscopy: Randles
model; amplitude-phase characteristics
Rp
1+jwpCqr

(M

The real axis section, for m=oo, determines the
solution resistance value Rs, while for ®=0 — the
solution resistance plus polarization resistance Rp.
The capacity of the double electrical layer can be
determined through the following:

Zw) = Rs +

1

= @

w .
max CaaiRp

The Z-meter 11l device, as well as a kind of
probe, which it can be used with, are shown in fig.
2. Every probe has got six electrodes. The
impendence measuring between the parallel
electrodes of each probe is possible — fig.3 —
providing there is a 1- pair-probe mode. If there is
a single probe mode, measuring is possible
between the electrodes of the same probe.

'i[ihll‘T ”

3
Fig.2 Z-meter 111
The device possesses the following basic
characteristics [8] :
- Operation modes — a single impendence

measuring for a given channel, “simple measure”;
as well as impendence measuring for a given
number of frequency values for the selected
channel, “timing measure”;

Number of channels — up to 128;

Output Frequency range (1+20)kHz;

Output Frequency resolution 1Hz;

Output voltage 2Vpp, without a direct current
offset.

- Impedance measurement range 100Q — 1kQ —
10kQ — 100kQ — 1MQ.
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Fig.3 Impendence measuring between the parallel
electrodes of two probes

2. Experiments

Z-meter III implementation has been
demonstrated through two experiments, with two
different models and the results are shown on
figure the figures below. The first experiment has
been conducted with the model from fig. 1 and the
following value of the elements Rp = 1130€Q2, R =
10kQ u Cnc = 2nF.

Figure 4 depicts the results. The assessed
amplitude-phase characteristics for frequencies
from 500Hz to 60kHz is represented by a
continuous  line, while the experimental
characteristics, determined by a Z-meter III, for
frequencies from 2 kHz mo 20 kHz is represented
by a dotted line.

Nyquist Diagram
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Fig.4 Amplitude-phase model 1characteristics

Fig.5 depicts the other model of two time
constants, having the following elements: R1 =
100Q; R1 =1130Q; R2 = 1130Q; C1 = 220nF; C2
=10nF.

R2 R3

R

C1 c2

Fig.5 Model two scheme
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Nyquist Diagram
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Fig.6 Amplitude-phase characteristics of model 2

III. CONCLUSIONS

Based on the above-mentioned as well as on
the authors’ experience in the field, the following
conclusions can be drawn:
1. Z-meter III is a very applicable and convenient
device mainly due to several reasons:
- its small dimensional and stand alone supply
device.
- it represents a measurement in wide range of
applications
- there is a USB connection, to record the
experimental data on a PC.
- it can be used with probes up to 128 electrodes,
which allows for exploring the medium properties
of various sections.
- some of the device features require certain
restrictions in terms of its application, for instance
when electrochemical measuring is involved.
- limited frequency range.
- constant amplitude of the output sinusoidal
signal.
2. The obtained date can be recorded as a text
*txt. In order to be introduced in MatLab the
following procedure can be applied: copy — paste B
Excel — copy — paste B MatLab.
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3. There is a Z-meter IV developed which is an
elaborated version of Z-meter I11.

4. The fact that TU-Varna has been included in
E!7614 of EUREKA can widen the area of
application of the device. It can be used in
exploring the soil and the land sliding processes in
the coastal region around Varna, as well as
exploring various cereal crops and bulk materials.
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N3CJIEABAHE HA IIMPOKOJIEHTOB IOTPEBUTEJICKA KAHAJI 3A 1OCTBII
STUDY OF CONSUMER CHANNEL BROADBAND ACCESS

Tonopka I'eopruesa

Pe3tome: IlpencraBeHoTo u3cneaBaHe MMa 3a 1€ Jla CUHTE3Mpa OCHOBHUTE HAUYMHHU 3a
KOH(UTYpUpPaHE HA NIMPOKOJICHTOB U3HECEH a0OHATEH MOCT. [IpHOpHTET € peamu3upaHeTo
Ha M3MEPBaHE HA MUPOKOJICHTOB MMOTPEOUTEIICKU KaHAJ 3a JOCTBIL.

Kmrouosu xymm: ADSLol-R, ISDN BRA, S/N, xDSL

Abstract: The present study aims to synthesize the main ways to configure the remote
subscriber's broadband. Priority is to obtain measurements of broadband user access

channel

Keywords: ADSLol-R, ISDN BRA, S/N, xDSL

I. BbLBEJIEHUE

[ITUpOKONEHTOBUAT  MPEHOC  OCHTypsBa
nudpoBa Bpb3ka OT KpacH MOTPEOHUTEN 10 KpacH
norpeduren (end-to-end) ¢ AOCTBIT 10 pa3roBOPHU
YCIIyTH W YCIYTH 3a TpelaBaHe Ha JIaHHU, TEKCT,
MOJIBYOKHU M HETOJIBIXHH U300paxeHus. bazupa
CC Ha IpHJIaraHuTe B MPCKUTEC MCETOAU 3a
nuppoBo MpenaBaHe, KaTO M3IO0J3Ba OrPaHUYCH
HAaO0Op OT HAUYMHKM HAa  CBBbpP3BaHE WU
MHOTO(YHKIIIOHATHN wWHTepdeiicn "aboHar -
mpexa" (user-network). Bsammuata pabora Ha
CHCTEMHTE 32 TJacoBa KOMYHHUKAIWS, IaHHH U
n300paKeHNE B €IMHHA MpeXkKa € Bb3MOXKHA CaMo
IIpU ONPEIEICHU YCIOBUS, Thl KaTO OTIEIHUTE
TEPMUHAIM W TPOLEAYPH 32 MPEKOB JOCTHII ca
Pa3IMYHU U M3HMCKBAT Ch3AaBaHE HA TOAXOJSINA
cpena 3a peanmsupane Ha umHTerpanusara [1]. [lpu
U3BBPIICHOTO  U3CJIE[BaHE €  HalpaBeHO
M3MEpBaHE Ha MapaMeTpUTe Ha MOTPEOUTEICKH
KaHaJl 3a JOCTBI TMpH 3aJaJicHH TIpaHUYHH
CTOMHOCTH.

II. U3JIOKEHUE
1. TecTOBE OT CTPaHA HA KOMYTAIIMOHHATA
cucremMa

M3BBbpIIEHO € MpaKkTUYeCKO H3MEpBaHE Ha
abOHAaTHA JTUHUS 3a MPUTOTHOCT Ha MHCTAJIAIIAA HA
ISDN noct 3a abonareH nmoctbl. Ch3mameHUTE
YCJIOBHS 3a E€KCIIEPUMEHTa Ca B ChOTBETCTBUE C
npenopbkute Ha ITU T, 3a paznuuHu napamerpu
Ha nuHusgTa [2]. Pesyntatu oT m3MmepBaHe Ha U
uHTepdetica 3a npuroguocT Ha ISDN BRA noctbn
ca TokasaHu Ha ¢wur. 1.

IlonyyeHn ca rpaHUYHWUTE CTOHHOCTHM Ha
3aTuxBaHeTo 3a curHamd g0 500 kHz, B
3aBUCUMOCT OT BUJA MOJIYJallMs Ha KaHAJIUTE 3a
ADSLoI-R /master — remote/ (¢wur. 2)
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M3mepBaHeTo € HallpaBeHO 3a MPUTOJHOCTTA
Ha aboHaTHaTa JUHMA 3a mperocTaBsHe Ha ISDN
BRA. Pe3yntaThT OT TecToBeTe MOKa3Ba, 4e ca

I-NOISE PAIR 1 PAIR 2

Limit Near Far Near Far

@ur.5 IcodomeTpryHO HIYMOBO HaNpeKeHHE Ha
Nmvnyncen mym

rpadpukara Ha ¢ur. 5. MI3MepeHOTO 3aTuxBaHe Ha

YAOBJIECTBOPEHU U3HUCKBaHHATA, KOCTO C€ BMXKIa OT
JIMHHUATA

IO OTHOIICHUE HA 3aTHXBAHECTO.

JJMMUTHpaHaTa CTOMHOCT.

°
40

KO€TO

ocurypsaBa KadY€CTBC€H CUTHaJl B HU3CJICABAHUA

40.0 kHz 110-210 Ohm 144.5 Ohm 144.3
KaHal 3a 10cThi [3].

20.0 kHz 120-280 Ohm 187.9 Ohm 171.0

ITomyuenu ca pe3ynTaTu 3a YECTOTHA JICHTA
or 10xkHz, 20 xHz u 40 xHz. MMmnenanceT Ha

Limit Sys level Near Far Near Far

21.0dB 13.0 dBm 44.2 dB 50.7 dB

OTHOIIEHHE CUTHAII/IITYM

JUHUATA € B JIMMUTHPaHWUTE TpaHUIH,
S/N PAIR 1 PAIR 2

Ohm
Ohm
Ohm



I'OANIIHNK HA TEXHUYECKN YHUBEPCUTET-BAPHA, 2013 r.

12.0 mVp Value -> 1.0 mVp 0.0 mVp

Time: 10 s Events -> 0 0

IIpn nmumuTupana croiiHoct ot 12.0 mVp,
nonyyeHusT pesyarar or 1.0 mVp u 0.0 mVp
rapaHTupa HEOOXOMMOTO Ka4ecTBO Ha
aboHaTHaTa JUHUS.
. bsan mym

W-NOISE PAIR 1 PAIR 2

Limit Near Far Near Far

-44.0 dBm Value -> -61.5 dBm -82.5 dBm

Time: 10 s Max ->-61.2 dBm -82.5 dBm

[Tomrydenara cro#iHoCT OT -61.5 dBm mo -

82.5 dBm ocurypsBa KadyecTBEH CHTHAJI B
a0OHATHHS KOHTAKT.
o ChIpOTHBIICHUE HA JMHUATA 10 MOCTOSIHEH

TOK

DC-R PAIR 1 PAIR 2

Limit Near Far Near Far

1105 Ohm 920 Ohm

Moske ma ce 3aKiIOuH, 4€ MpH MaKCHMalHa
CTOMHOCT Ha CBIIPOTHBICHUETO HA JMHHATA IO
noctosHeH  Tok 1105 oma, wu3MepeHOTO
CBhOpOTUBJIEHUE OT 920 OMa € B HOpMHUTA.
. IIpocnymiBane

INTERFERER PAIR 1 PAIR 2

-50.0 dBm

Channel Freq. Near Far Near Far

9 38.8 kHz -75 dBm -74 dBm

10 43.1 kHz -73 dBm -76 dBm

Interferer PAIR 1

Mose nma ce 3aKirOud, Y€ NMpU HOpPMA OT -
50.0 dBm nony4enute pesyirary, ot -75 dBm wu -
74 dBm 3a wecrora 38.8 kHz u -73 dBm wu -76
dBm 3a wectora 43.1 kHz, ca kxpaifHO KpUTHYHH 32
[ojlyyaBaHe Ha MaKCHMaJHaTa CKOpPOCT Ha
tpanchep.Tora ce mnorBbpxkmaBa u ot DMT
aHanm3a, KOMTO OIpeIess:

Capacity 67 % - kamanuTeT Ha KaHaIa

Upstream 128 kbit/s 1254 kbit/s —
MaKCHMaJHa CKOPOCT Mo Mocoka oT aboHaTa

Downstream 576 kbit/s 7082  kbit/s-
MaKCHMaJlHa CKOpOCT KbM aboHara

I11. 13BOAN

. HanpaBeHo e mpakTuuecko HW3MeEpBaHE Ha
aboHaTHA JTMHUS 32 MPUTOJHOCT 32 WHCTAJAIMs Ha
ISDN mnocr 3a mpenoctaBsne Ha ISDN BRA

41

noctell. PesyntarsT OT TecroBere e, ue ca
YAOBJIETBOPEHN M3UCKBAHUATA: 3aTUXBAHETO € IO-
MAaJIKO OT TPaHUYHUTE CTOMHOCTH, UMIIEAAHCHT € B
3aJalleHus JIMMUT, OTHOIIEHHETO CUTHA/IIYM,
KaKTO U HUBATa HA UMITYJICHUTE U IIHPOKOJICHTOBH
IIyMOBE ca TIO-HUCKHM OT MaKCHMaJHHUTE 3a
HaJeXJHa eKCIIoaTauus Ha yciyrara [4].

. IIpu wu3cienBaHe Ha NPUTOJHOCTTA 34
npenoctaBgHe Ha ADSL ycmyra ce ycTaHOBSBa,
ye JMHUATA MOXE Ja TMOACUTYPH MaKCHUMaJIHU
ckopoctu oT 7/1 Mbps Down/Upstream. Benuku
IapaMeTpH ca B HOPMHU U Ha KJIMeHTa Ou MorJia 1a
ObIe TMpenocTaBeHa Yyciayra ¢ MaKCUMallHH
CKOpOCTH. B ciydas cKOpOCTHTE ca MO-HHUCKH OT
TEOPETUYHO BB3MOKHHUTE MHOPagdl CMYILEHHS II0

JIMHUATA - Hanpumep B3auMHH BJIMSAHUA,
HECAHOPOAHOCT Ha MapaMCTPUTC Ha Kab €ia,
NpUCITYIIBAHEC, HaJIM4ue Ha MIPpOMHUIIIICHN

CMYIICHUSA OT BUCOKOBOJITOBU CHOPBIKCHUA, APYTHU
xDSL TEeXHONOTHH MO OMNpeAeieH y4acThK OT
kabena.

. B zakiroueHuwe Moxke Jla ce MOTBBPIM, Ue
Broadband e TexHHYECKO CPEICTBO 3a MpeaaBaHe,
MPUTEKABAIIO YECTOTHA JIEHTA JOCTaThYHA 3a
€IHOBPEMEHHO TMpEHACSIHE Ha TJac, BUIEO0 H
JaHHH.
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I. BbBEJIEHUE
HudpoBuzanusra
KOMYTAIIMOHHA YacT,

HNHTEI'PALIMA HA VoIP YCJIIYI'HM B TEJIEKOMYHUKAIIMOHHA MPEKA
INTEGRATION OF VoIP SERVICES IN TELECOMMUNICATION NETWORK

I'eopru CrosinoB, Togopka I'eopruesa

Pe3rome: Peamusupana € TeIEKOMYHHKAIIMOHHA MpeXa U HAPaBCHUTE M3CIICABAHUSI BBPXY
Hesl, T0Ope OHATJIeIABAT MOBEACHUCTO Ha PA3TUYHUTE TPAa(QUIHN OTOLHU HA MAKETHO HHUBO.
OCHOBHUTE CHMITOMH, yKa3Ballld MPoOJIeMH B JaJcHA MPEXa, CE OTKPUBAT UMEHHO 4Ype3
aKypaTCH U TOYCH aHAIHM3 Ha MPUXBAHATHUTE ITAKCTH.

KarouoBu xymu: Ethernet, E1, QoS, SIP, VoIP

Abstract: It is an realization of a telecommunication network and research which are a
good representation of the behavior of different traffic flows of packet level. The main
symptoms indicating problems in a network are discovered through accurate and precise
analysis of captured packets.

Keywords: Ethernet, E1, QoS, SIP, VoIP

Ha  mopToBeTe, upe3  Asterisk
Ha  [OpeHocHara U

KakTO W HMHTETpanusTa Ha trixbox codTyepHa IIeHTpaa.

LICHTpaa.

[IpoBenenn ca pasroBopu Mexay aOOHATH Ha
N3BbpiieHo e

VoIP ycnyru B TeJIEKOMyHUKallHOHHATa MpeXka ca
BaXHH €Tamd OT HEHHOTO  TEXHOJOTHYHO
OoOHOBJIEHHE. 3a peaJn3UpaHeTO Ha NPEHOC Ha
Ethernet BBpxy wmaTepdetic E1 ca wu3momsBaHu
ycTpoiicTBa, npeodpasysauu Ethernet makerute B
muppo morok El - 2 Mbit/s. [lpuopurer e
nmoambpkaneTo Ha QOS, ¢ KOETO Ja ce OCUTypH
Ka4yecTBO MpH IpeaBaHe Ha riac u Buaeo [1].

II. U310 KEHUE

3a peanu3upaHe Ha €KCIEpUMEHTa Ce
M3MOJI3BAT JIBa KPOCKOHEKT MyJTHIIekcopa MX-
VI-2100B. Ha ¢ur.1 e mnokasan BapuaHT Ha
HHTEPHET BPB3Ka, C BH3MOXKHOCT 32 HAOIIOACHHUE

Asterisk trixbox

HaOoZicHHe Ha TpaduKa, MPU CAMOCTOSATEIIHO U
€IHOBPEMEHHO TMpPOBEXJaHE Ha pPasroBop, C
KPOCKOHEKTa Ha MYJTHUIUIEKcOpuUTeE [2].
1. Anaius Ha SIP Tpaduka

AHaMU3bT e peanu3upan npu
CaMOCTOSITEJTHO NPOBEXJAaHE Ha pa3rOBOPH Ha
abonatn ot Trixbox KOMyTallMOHHH MOy 3a
LeNiTa ca HM3clelBaHW JABara BuIa Tpaduk, upes
nmoadupaHe Ha CbOTBETHUS PUITHD ,,Itp” Wi ,,Sip”
(pur.2).

3a nma ce mpocnenu SIP xomyHuKanusTa
MEeXIy TpuTe YycTpoiictBa (nBata alOoHaTa W
LEHTpajara), M3TPaXIAHETO W pa3laJaHeTo Ha

.
=

[ Ynusepcutetcxa
VolP uyeHTtpana 312E —  10-ta mpexa
10.1.13.0 /24

b B

WnTepHer

MX-VI-2100B

Xb103E1 e
Evepret kbm E1 — _'_I+<

D-Link DES-3026
KOMyTaTop KOHBEPTOP
10.1.13.199 10.1.13.234
\ T’ E"\ -.E- =

Xb103E1
ETepHeT koM E1
KOHBEPTOP
10.1.13.233

PC c TpacbuueH
aHanuaaTop

X-Lite

Asterisk
trixbox
— 1 VoIP uentpana

®ur.1 Tononorus Ha U3clieBaHATa MpeKa

42

Ynpaeneuuve Ha

mMpexara
MHorogyHrumoHaneH
’{J CbhpebLP

=
%\

Linksys SPA921
VolIP abonat
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Filter: ttp of sip ¥ Expression... Clear Apply
Mo, Time Source Destination Protocol ' Info
2 0. 018366 10.1.13.134 1a.1. SIP Status: 200 OK
68 4.089487 10.1.13.100 10.1.13.134 SIP/SDFRequest: INVITE s1p:l001@10.1.13.134:5060, with session description
69 4.109125 10.1.13.134 10.1.13.100 SIF Status: 100 Trying
70 4.132231  10.1.13.134 10.1.13.100 SIP Status: 180 Ringing
111 10.9200%0 10.1.13.134 10.1.13.100 SIP/SDFStatus: 200 OK, with session description
112 10.520586 10.1.13.100 10.1.13.134 SIP Request: ACK sip:l001@10.1.13.134:5060
113 10.946910 10.1.15.154 10.1.13.100 RTP PT=ITU-T G.71l PCMA, SSRC=0xAB822133, Seq=2143, Time=506567433
114 10. 966226 10.1.13.134 10.1.13.100 RTP PT=ITU-T G.711l PCMA, SSRC=0xABE22133, Seg=2146, Time=506567595
115 10.986943 10.1.15.154 10.1.13.100 RTP PT=ITU-T G.71l PCMA, SSRC=0xABS22133, Seq=2147, Time=506567753
116 11.0074590 10.1.13.134 10.1.13.100 RTP PT=ITU-T G.71l PCMA, SSRC=0xABE22133, Seq=2148, Time=506567915
117 11.026869 10.1.13.134 10.1.13.100 RTP PT=ITU-T G.71l PCMA, SSRC=0xABS22133, Seq=2149, Time=506568075
118 11.046308 10.1.15.154 10.1.13.100 RTP PT=ITU-T G.71l PCMA, SSRC=0xABBZ2133, Seg=2150, Time=506368233
11% 11.065580 10.1.13.100 10.1.13.134 RTP PT=ITU-T G.71l PCMA, SSRC=0x5C4EBSE7, Seg=5767, Time=1953400, Mark
120 11.065632 10.1.15.100 10.1.13.154 RTF PT=ITU-T G.71l PCMA, SSRC=0xX3C4EBSE7, Seq=3768, Time=1953360
®wur. 2 AHanu3 Ha IpUXBaHATHA TpaduK
BpBh3KaTa, € HEOOXOAWMMO Ja C€ U3BBPIIH B rpapumuen Bum ce HaOmomaBaT
KOMYHUKaAIUA OT INCHTpalaTa KbM BCCKHU €IUH OT CTOMHOCTUTE HA 3aKbCHEHHATA U JDKUTEpA. 3a
a6OHaTI/ITC, 4pe3 NpocCicasiBaHe Ha Tpa(bm(a. HarjeaHo npeaACTaBgHEC Ha  PEIYyJATATUTEC OT

2. Anamms Ha RTP tpadpuk

Enun  orT  Hali-BaXXHUTE  UHCTPYMEHTH
cebp3anu ¢ VolP, e ananussT Ha RTP nmotonu. Ha
¢ur.3 e mokasaH aHaNM3 HAa BCHUYKU MOTOLH OT
[IPUXBAHATHA MaKeT. 3a LeaTa € HeoO0XoIuMOo Ja
Ce CeJIeKTHpa JaJeH IOTOK, clie[, KOETO Ja ce
MapKupa MoToKa B oOpaTHa mocoka. Perucrpupa
ce MPOABIKATEHOCTTA Ha pasrosopa,
rojeMHHaTa Ha MaKeTuTe, aApechT Ha abOHATHUTE U

o0paboTKaTa Ha MMaKEeTUTE.

Detected 2 RTP streams, Choose one for forward and reverse diection for analysis
4Dt IP adr 1 5RC

10.1.13.134 Ox5C4EBSE?

10.1.13.100

Sre [P addr
10,113,100
10,113,134

4 Srcport
19910
16394

4 Dstpart
16394
19910

4 Packets 4 Lost
1630 0(0,0%)
1630 0(0,0%)

4 Payload
Fty

0xABS22133 Q7114

Forward Direction | Reversed Direction

Analysing stream from 10,113,100 part 19910 ko 10,113,134 port 16394 S5RC = DxSCHEB9ET

Packet 4 Sequence { Delta(ms) 1 Fitered Jiter(ms) 4 Shew(ms)

4 P BW(kbps) 4 Marker 4 | Status 4

5766
5769
5770
5771
577z
5773
5774
5775

77

0,05
0,23

0,7

0,19

61,80

0,3

0,19

1,01

e

e delta =

125
2,40
346
448
8,06
8,78
947
10,07
nea

05,54 s o patkat o, 785

W jeter = 26,3 ms. Mean jter = 5,50 ms.

M sken = -169,50 ms.

Tatal RTP packets = 1630 (sxpected 1630) Lost RTP patkets = 0 (0,00%) Sequence errors =0
Duration 32,46 5 {59 ms dock dif, ¢ 7985 Hz (-0,16%)

19,95
3,71
56,94
78,75
16,95
3,57
56,39
75,38

o 1a

320
480
6,40
8,00
9,60
1,20
12,80
14,40

16

[ok]
[ok]
[ok]
[ok]
[ok]
[ok]
[ok]
[ok]
rewt

®wur.3 Anamms Ha RTP tpaduk

B pesyarar ce reHepupaT 4eTUPU MEAUNHU
IIOTOKa — JIBa B MpaBa M JiBa B OOpaTHa MOCOKa

(pur.4). |
\h "' il |

10 05

15 0s 20| Ds 25.05 30.0s

<
Graphs
Fuwud Jitter: 10,1.13.100:19910 ko 10.1,13,134: 16394 (SSRC=0x5C4EBIET)

2| Pwd Difference: 10,1,13,100:19910 ko 10.1,13.134: 16394 (SSRC=0x5C4EBIET)

Graph 4| Rvr Difference: 10.1,13,134:16394 ta 10.1.13.100: 19910 {SSRC=0xABE22133)
Label:

W Axis

¥ s
Scale:

» =Wrong Seq number = Mark set

®ur.4 CaMOCTOSATENHO MPOBEXKIaHE HA PA3TOBOP
Mexay aBa VolP abonara

Tick interval:| 0.1 sec hd

Pixels per tick: 2 v

S ms A4

43

MIPOBEICHAUTE pa3roBopw ,Jitter” u ,,Difference” ca
M3MOJ3BaHM J1Ba (PUITHpA.
Ha ¢wur.5 e mpencraBeH reHepUPaHUAT

TpauK 10 BpeMe Ha pa3roBop.
s0

34.0s 42.0s5

3

Graphs % Axis
Color Style: |Line w | | Tick interval:| 0.1 sec w
Color Style: |Line w | | Pixels per kick: 5 w
m m Style: |Line - [ view as time of day
@ur. 5 'enepupan Tpaduk NpH MpoBexkaHe Ha
pasroBop

TpaduKbT ce CbcTOM OT JBa THIA MAKETH:
SIP makeTtH, M3I0dI3BaHM 3a curHanusanus u RTP
MakeTH, KOWTO TIIpeHacAT I[IoJIe3HaTa TIJacoBa
uHpopmanus [3].

B TO3M cinyuail HAMa pE3KHM NIPOMEHH B
CUTHaja TIpW  U3IpallaHe M IOJIy4daBaHe.
I'pagpukara mva RTP u SIP mpotokoma cwmio e
MOCTOSIHHA, KOETO BOAM 0 U3BOJ, Ye € MPOBEICH

KaueCTBEH  pas3roBop, 0e3  JONBIHHUTEIHH
CMYIICHHUSL.
3. ExaHoBpemMeHHO MpoBeKIaHe HA Pa3roBop

me:xay VolP u PSTN aGonatu

3a mo-ToyHa W sICHa TpeAcTaBa Ha
CBCTOSIHUETO Ha TEJICKOMYHUKAI[MOHHATa Mpexa
npu u3noia3paHeto Ha VolP ycnyru e HampaBeH u
eKCIIEPUMEHT C €IHOBPEMEHHO IIPOBEXKIAHE Ha
pasroBop Mexay aboHaTH Ha copTyepHa IEeHTpaa
¥ a0OHAaTH Ha MYJTHILUIEKCOP.

Ha ¢wur.6 e mokazana rpadukara Ha
JDKUTEpa W 3aKbCHEHUSTa B JIBETE IOCOKH, IPH
IpueMaHe " TpeaaBaHe Ha Tpaduka. 3ademns3Ba ce
yBeIMuYaBaHe Ha BpeMeTo Ha 3a0aBsiHe Ha
IDKUTEpa.
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5.0

10.05 15.0s 20.0s5 25.0s5

Graphs
Fuwed Jitter: 10,1.13,100:18034 to 10,1,13, 134: 16396 (SSRC=0x670CC394)
Fwad Difference: 101,13, 100: 18034 ko 10.1.13.134:16396 (SSRC:DXE7DCC394)

Graph 4| Fvr Difference: 10.1,13.134:16396 to 10.1.13.100:18034 (SSRC=0:COADIFES)
Label: % = Wrong Seq. number

®ur. 6 EqHOBpeMeHHO MPOBEXKIaHEe HAa Pa3roBOP
Mexay VolP u PSTN abonatu

= Axis
Tick inkerval: 0.1 sec 4

Pixels per tick: 2 v

' Axis

Scale: S ms hd

m = Mark set

YcTaHOBsIBa ce, 4e BPEMETO MEXK/y U3IpallaHe u
MOJy4YaBaHe Ha JIBa MAKeTa Ce yBeIryaBa, KoeTo OT
CBOSI CTpaHa BOJM JIO BIIONIaBaHE Ha Ka4eCTBOTO
Ha pasroBopa (¢ur. 7).

s0

Graphs W Axis

Colar ttp

— =

@ur. 7 'enepupan Tpaduk npu pa3r630ﬁ

Style: |Line + ||| Tickinteryal: 0.1 sec ~

Style: |Line w ||| Pixels per tick: 5 |w

B peanusupanus ciieHapuii Ha TpoOBEXIaHE
Ha pasroBOp C€ YCTaHOBsBa 3ary0a Ha MaKeTu.
ToBa ce awpku Ha TpenbiaBaHe Ha Oydepa Ha
MYJTUIUIEKCOpa, TMpPH KOETO C€  II0JydaBar
NIPeKbCBAaHWA 110 BpeMe Ha MPOBEXKIaHE Ha
pasrosop.
4. IIpoBe:xxgane Ha pa3roBop Me:xxkay X-Lite
a0onat u Linksys VoIP abonart

UscnenBanero ce 0asupa Ha peann3upaHa
BpB3Ka MeXIy COPTYEepHH W XapAyepHU aOoHATH
Ha VoIP mentpana [4]. U3BbpmieH e aHamu3 Ha
MIpUXBaHaTHs TpaduK, PETUCTPUPAH YaCTHUHO HIIN
m3isiio nipe3 E1 untepdetic (pur.8).

1
@
g

L B e B
I
@

e

I S S B B e B . B B e B |
40.0s 44.0s 46.05 48.0s

®ur.8 Pasnpenencnne Ha SIP maketu mpu pa3roBop
npe3 E1 uatepdeiic
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VYcTaHoBsIBa ce, 3aTUXBAHETO CE yBeln4aBa
B Cllydasi, KOrato Tpa(uKbT MHHABA W3IS0 Mpe3
E1 untepeiic (dwur.9).

34.05

@ur. 9 Pasnpenenenue Ha RTP naketute npu paroBop
npe3 E1 unrepdeiic

III. 13BOAHN

e Hurerpanuara Ha  VoIP ycoyru B
TCIICKOMYHHUKAIIMOHHATa MpEXKa € BaXXCH C€Tall OT
HEMHOTO TEXHOJOTHMYHO O6HOBHGHI/IC " pasBUTHUC.
B Hes e 3a10xeH moTeHIMal 3a ObACHIO pa3BUTHE
Y peanr3anys Ha pa3IndHA MOJEPHU TEXHOJIOTHH,
HAaCO4Y€HU KbM BCC€ IMO-IIbJIHA KOHBEPICHIIMA Ha
CBHIIECTBYBAIIIUTE MPEKH.

e [Ipuopurer Ha MPEANIOKEHOTO H3CIEABAHE €
pearu3npaHeTo Ha Ka4eCTBEHU yCIyTH, C OTJIe]] Ha
32/I0BOJISIBAHE HA TOTPEOUTEIICKUTE W3UCKBAHWS,
OT W3KJIIOYMTEIHO Pa3HOOOpa3HU MO BUA, 00eM U
XapakTep YCIyTH.
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AHAJIN3 U USMEPBAHE HA BTOPUYHU KOMIIVIEKCHU ITAPAMETPHU B
IMPOLHECA HA OBYYEHME 110 TEOPETHYHA EJIEKTPOTEXHUKA

ANALYSIS AND MEASUREMENT OF COMPLEX SECONDARY PARAMETRS IN THE
PROCESS OF THE EDUCATION IN CIRCUIT THEORY

Emuua Ilanos, Uinonka Jinasuosa, Mupociiasa /loneBa, Bsapa Bacunesa, Emua bapynos,

Xpucro KapanBanos, 3;1atan I'aneB

Pesrome: IlpencraBeHn ca JONBIHUTENHH PE3yNTaTH OT M3CIEABAHETO HAa HOBHU
EKCIIEPUMCHTAIHN IIOCTAaHOBKM 3a J1a0OpaTOpPHU YNPaXHEHHsS, B KOHTO CE IIOKa3Ba
CBBIIAJICHUETO HA PE3yNITATHTE OT KOMIUIEKCHUS aHAINW3 HA BEPUTUTE C PE3YJNTATUTE OT
W3MEPBAHETO Ha BTOPUYHM KOMIUIEKCHH TapaMeTpu M KOMIUIEKCHH MOIIHOCTH.
W3cnenBaHu ca 4eTHPHIIONIOCHUIM U Tpuda3Hu Bepuru. llpencraBeHa e TexHHKara Ha
M3MepBaHe Ha BTOPUYHHUTE KOMIUIEKCHU ITapaMeTPH M KOMITJIEKCHU MOIIIHOCTH AUPEKTHO C
IOMOIITa HAa IU(PPOB OCLHUIOCKON W KOMIUIEKTH M3MEpPBATEIHN HAIPEKCHOBH M TOKOBH
COHJIH.

KiouoBu aymu: Teopusl Ha BEpUTUTE, KOMILIEKCEH AaHANNU3 HAa €JIEKTPUYECKH BEpUIH,
BEKTOPHU U3MEPBaHMs, KOMIIIEKCHH TApaMETPU M BETUYNHU

Abstract: In this paper the results from the exploration of some new experimental circuits
for laboratorial exercises for students are presented. They confirm the direct coincidence
between the data from the phasor analysis and these from the vector measurements of the
explored parameters and quantities. Two groups of two-ports and three-phase circuits are
examined. The methodology of the direct measurement or secondary complex parameters
by the help of digital oscilloscope and sets of voltage and current probes is presented.

Keywords: circuit theory, phasor approach of electric circuits, vector measurements,

complex parameters and quantities

I. BbBEJAEHHUE

B CHBPEMEHHOTO o0Oy4eHune 1o
TUCITUTUINHATA ,, [ €OpeTHIHA eJIeKTPOTeXHUKA ce
Hajara, HapeJ C M3MEPBAHETO Ha KOMILUICKCHU
TOKOBE W HaNpeXeHWs, Ja Cce wu3MepBaT U
KOMILIEKCHH BTOPUYHH rmapameTpH, KaTo
KOMIUIEKCHU CBHIIPOTHBIJICHHUS, MPOBOAUMOCTH, A-
rapaMeTpu Ha YETHUPUIIOIIOCHUIU M MOIIHOCTH,
KOETO Ja € CBIPOBOACHO W C TapalieicH
KOMITIOTBPEH aHaau3 Ha H3CIEABAHUTE
eJeKTpu4ecku Bepuru [1].

MeTogpT HaMHpa MIMPOKO MPAKTHYECKO

MpWIoKeHHe B TMpomeca Ha o0ydeHue 1o
TEOPETUYHA  EJIEKTPOTEXHHKA.  [€OpeTUYHOTO
pasriaexnuase Ha MpooIeMuTe M3HUCKBa
€KCIIEPUMEHTAIHO MOTBBPKIABaHE Ha

HU3YUCIUTCIHUTE PE3YJITAaTH C IOMOIITa Ha HaM-
HOBHUTE U3MEPBATEIHU YPEIU U TEXHOJIOTHH.

Knacuyeckute MeToauM 3a U3MepBaHEe Ha
KOMIIJICKCHU BECJIMYMHU KaTO XapMOHHWYHU TOKOBC 1
HalpeXeHHsl CE€ CBEXIAT JI0 peryjJupaHe Ha
KOMITCHCHPAIIIOTO HAIMPEXKEHUE, Ype3 MOJIAPHO-
KOODJIMHATHU ¥ TPaBOBI'BIHO-KOOPIHMHATHH
KOMIIEHCATOpH [2].

Pa3ButHeTo Ha TeXHOIOTHHTE 3a HUPPOBA
00paboTka Ha mHMOPMANHATA pa3MIHPsIBa 00IACTTA
Ha WU3M0J3BaHEC Ha TPAJAULIUOHHUTE (OPMH 3a
MpENCTaBsIHE HA  BCKTOPHHUTE  BEIMYMHU U
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BB3MOXKHOCTTA 32 pa3paboTBaHEe W BHEIpSIBaHE Ha
HOBH (opMu 3a uW3MepBaHe W CpaBHSABaHE Ha
KOMIUIEKCHUTE [apaMeTpH Ha eIIEKTPUYECKUTE
Bepurd [3, 4, 5,6, 7, 8].

Hosute Moaenu 1iudpoBU OCIUIOCKOITH ca C
peaMiia IpeIuMCTBa IIPH PeIllaBaHe Ha Ta3d 3a71ava:
ABTOMATHUYHH CPEJICTBA 32 U3MEPBaHE MapaMeTPUTE
Ha CUTHajJa, CPAaBHUTEIHO BHCOKA TOYHOCT Ha
W3MEPBAHMATA, IIUPOKA JICHTa Ha IIPOIMYCKaHE,
BB3MOXKHOCT 32 BKJIIOUBAaHE KBM KOMIIIOTHP U
JIPYTH U T€ MO3BOJISIBAT TUPEKTHOTO U3MEPBAaHE Ha
BTOPUYHHM KOMIUICKCHU MapaMeTpy U KOMILICKCHU
MOII[HOCTH.

Ilenta Ha pa3paboTkaTa € Ja Ce NMPEACTABST
BB3MOYKHOCTHUTE Ha CB3IaICHUTE HOBHU
71a00paTOPHU TIOCTAHOBKHM, B KOHUTO C€ H3IOJI3Ba
ChBpeMEHHa IM(pPOBa TEXHHKA 3a M3MEPBaHE HE
caMO Ha ITbPBUYHHU, HO U Ha BTOPHYHH MMapamMeTpu
HAa EJICKTPUYECKUTe Bepurd. [0 TO3M HayMH ce
MOJIEPHU3HPA MPOIECHT HA MPAKTHUICSCKO 00yUeHUE
Ha CTYICHTUTE M C€ JaBa BB3MOXHOCT 3a
NpaKkTHYECKa HM3CIEIOBATENICKA ACHHOCT HE camo
Ha CTYZEHTH, HO ¥ Ha IPeoJaBaTeliu.

I1. AHAJIM3
W3cnenBaHusTa Ha XapMOHHYHHUTE PEXHMH
Ha TMOJOpaHHWTE YETHPHIIONIOCHUIN W TpHu]a3HU
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BEPUI'H ca MPOBEICHM C MOMOLITa Ha IHU(poB
ocuuiockon DQ2042CN npu uectota 50 Hz.
WsmepBaTenHure  COHAM,  KOUTO  ca
W3MO0JI3BaHN IPU M3MEPBAHUSATA, Ca Pa3eIUTEIHN
HaIpeXCHOBH M TOKOBU. Te pabotsar mpu Tok oT 1
mA 10 2-3 A u Hanpexxenue ot 1 mV o 30V u ce
XapakTepu3upar ¢ BUCOKA JIMHEHHOCT M TOYHOCT Ha
1peo0pa3yBaHe Ha H3MEPBAHUTE BEIIMUYNHHU.

1. AHaaqu3 M u3MepBaHe HAa  BTOPHYHH
KOMILJIEKCHH MapaMeTpd M BeJUYHHH MNPH
u3cjeiBaHe  HAa  YeTHPUNOJIOCHULM  NPH
XapMOHHWYEH PeKuM

Lenta Ha wu3CIEOBAHETO CE€ CBHCTOM B
OCBIIIECTBABAHE Ha JHPEKTHO W3MEpBaHE Ha
BTOPUYIHHTE KOMILUTIEKCHU napaMeTpu Ha
CHUHTE3UpPaH CUMETPHUYCH T-o0pa3en
yerupunonocauk  (UI1) (dwur.1), mocpeacTBom
W3IIOJI3BAaHE HA 3alaMeTsBall JBYJIHYEB IHPPOB
OCLWJIOCKON ¥ CpaBHEHHWE Ha TMOJIYYEHUTE OT
eKCIIepUMEHTa pe3yATaTd C HU3YHCICHUTE B
nporpamHata cpena MATLAB croiiHocTn Ha
BETTMYHNHUTE.
Rui L1 L2 Rio

(1 (2)

Zg

0.1H 2710

I isc(T}_iﬁ(T}
&, us(t) [
jo. 1y

2710 0.1H
0} iar(tjl

e(t) () Rp z

T

() (@)
®ur. 1 Cxema Ha U3CIIE€BaHUS YETUPUTIONIOCHUK

Cxemara, mnpencraseHa Ha dur.l e
n3CleBaHa MNPH TPU PA3NUYHA I[TOCTAHOBKH
(UIl1, YIl2 u 4llI3), peasm3upaHd MOCPEICTBOM

TPU Pa3iM4YHU CTOAHOCTH Ha enemeHta R, Z, -

Ha
e.Jl.H.

BBTPEIIHOTO
U3TOYHUK Ha

CBIIPOTHUBJICHUC
CHUHYCOUJAITHO

HEHJICATHYSA
e(t) c

IIOCTOSAHHO oo e(l)eKTI/IBHa CTOHMHOCT C.A.H.

E=12V, Z., wuw Z,
CBIIPOTHBIICHHUS yrl, Z, -

cenportusnerne Ha YII (Tabn. 1). U30panu ca nBa
BapHaHTa: KOMIUIEKCHO cbriacyBane 3a UYIIl wu

2 ((Z,=Z2.,=2.,=72,), nu

CIIpEerHaTo

(Z,=Z.=Z,=Z,).

XapaKTCpUCTUYHU

Ha TOBapHOTO

KOMIIIICKCHO

ChIJIACYBaHE 3a 4113

Tabus. 1 CroiiHocTH Ha chnpoTuBieHusTa Ha YIT

Ll R, [Q] Z, [Q]
4I1l 430,92 144

uri2 131,63 98,702 +j31,402
4uI13 131,63 98,702 - j31,402
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TeOpeTI/ILIHO n CKCIICPUMCHTAJIHO ca
OIPEACIICHHU CICAHUTEC BEJIMUMHU U IapaMETPH:
- XapaKTECPUCTUYIHO KOMIUICKCHO CBIIPOTHUBJICHUC U

IPpOBOAUMOCT:

Za:ﬂ _Y i (@],
11 Zr=Zcy ]l

Y, e AT (1
Ul Yr=Yc, Ul

- IIbJIHA, KOMIIJIGKCHA ¥ aKTHBHA MOII[HOCT:
Sy =U,L,[VA], Sl =8¢’ =R £ jQ,[VA], (2)

-A- napaMeTpu Ha MaCMBCH YCTUPUTIOIFOCHUK!

a=(v/0,), 1 B=0/L), 101 ®
c=(L/0.) s D=(i/L), 1. @

Ha Qur. 2+7 ca NIpEICTaBeHU
OCLIMJIOTPaMUTE HA  JAWPEKTHO  HM3MEPBAaHUTE

KOMIIJICKCHU TOKOBC U HAIIPCKCHUSA HA BXOJa jl . Ul

¥ Ha wsxoma [,,U, Ha UYIIl. Oruuranero Ha

pe3yNTaTUTE OT SKCIEPUMEHTA € OCBIISCTBCHO Ha
0a3za edekTHBHA CTOMHOCT Ha W3MepBaHaTa
BenmmunHa (CH1 RMS n CH2 RMS), xato mo kaHat
1 (CH1) ce otuuta mbpBara, a no kanan 2 (CH2) —
BTOpaTa OT 0003HaueHUTE Ha ChOTBETHATa (hUTypa
BenmmuuHN M ¢azoBara pasznuka (CH1-CH2 delay)

3a onpezersiHe Ha daszata @, [°].
Y., P,

Omnpenemnsire Ha napamerpure Z.,, Y., P
S, ¢, n S ce ochblecTBsiBa Bb3 OCHOBAa Ha
pe3yJITaTuTe OT OCLIIIOrpaMaTa Ha u3MepeHuTe U,
u I, wma Yl

3apucumoctH (1) u (2). Benmuannure S, u

(dwr.2) w wu3NON3BaHE Ha

1

P cpmo

1

Taka MOraT JUPEKTHO Aa OBIAT OTYETEHH OT
OoCITIIIOTpaMaTra Ha MOMEHTHATa MOIITHOCT pi(?)
(®wur.3). A-napamerpute Ha YIIl ce uzuucnsaBat
Ha 0a3a pesynraTture, nmpeacraBenn Ha Owur. 4+7 u
¢dopmynn (3) u (4) pecieKTUBHO 332 KOMIUIEKCHUTE
napametpu A, B, C u D Ha wuscnensanus
YETUPHUIIOIIOCHUK.

IlomydyeHuTe pe3yATaTH OT MPOBEICHHSA
eKCIIEPUMEHT W KOMIIOTHPHHUTE CHMYJALUU B
nporpamHaTta cpena MATLAB ca npeacraBenu B
Tabu. 2.

2. AHaIM3 U TUPEKTHO BEKTOPHO M3MEpPBaHe HA
KOMIUIEKCHH BEJMYUHM NpPH H3CJIeIBaHEe Ha
Tpu(a3HU BEPUTH MPH XaPMOHHYEH PEKAM
N3paborenara nabopatopHa IMOCTAaHOBKA 3a
Tpuda3zHU BEPUTH J1aBa Bb3MOKHOCT 3a U3CJICIBAHE
HAa BapUaHTU ChC CHUMETPUYCH WM HECUMETPUYCH
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U3TOYHHUK U ChC CUMETPUYCH HJIM HECHMETPUYCH
TOBap, CBbpP3aH B 3B€34a WU TPUBI'BJIHUK, a CHIIO
TPUIPOBOAHA MM  YETHPUIIPOBOJHA  BEpHra.
M3TOYHUKBT € CHMETPHYCH ChC CHCTEMa OT (ha30BH
Hanpexenus £, E,,E_ [8].

=top

500

®ur. 2 OcuusorpaMa Ha IUPEKTHO U3MEPBAHUTE

BEJIIMUMHU U1 u j1 Ha YII1

K P

®ur. 3 OcuunorpamMa Ha MOMEHTHATa MOIIIHOCT
pi(f) ma vlll

n.or 0.0v |

®wur. 4 OcuunorpaMa Ha IUPEKTHO U3MEPBAHUTE

BEIIMYHUHU U1 u U2 pu i2 =0 nHa YIIl

St ]

5.00Y Bhe 50/
®ur. 5 OcuunorpaMa Ha AUPEKTHO U3MEPBAHUTE
BEJIMYMHU U1 u j2 npu U2 =0 nma4lll

500mY

®ur. 6 OcuunorpaMa Ha AUPEKTHO U3MEPBAHUTE

BEJTUIHHH j1 u U2 pu 12 =0 nma YylIll

SO0y bl 1

Chl ©

®ur. 7 OcuunorpaMa Ha AUPEKTHO U3MEPBAHUTE

BEJTMYUHH j1 u fz npu U2 =0 ma Ylll
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Tabn. 2. CToifHOCTH Ha U3MEPEHUTE U H3UHCIICHUTE

KOMIUIEKCHH ITapaMETPU U BEIIMIUHA

Benuunnu u Croiioctu
1apaMeTpu Wzmepenu W3zuucnenu
UMl | 1412 ¢ | 1440207
Zylol | Um2 | 1035.¢" | 103,6. /7%
U3 | o1016.e" | 103,6. ¢/
4M1 | 0,0071. ¢ | 0,0069.¢”
alS] | U2 | 0,0097. ¢ | 0,01. e/
I3 | 0,0098.¢ 7% | 0,01. /7
qI1l 0,25 0,25
Fw] | 4m 033 0,33
413 0,36 0,36
qI1l 0,25 0,25
S [VA] | 4II2 0,33 0,35
413 0,36 0,38
4I1l 0 -0,03
@1 [ U2 18 17,63
413 12,8 17,63
4qII1 0,25. e’ 0,25.@7"0’030
Sl [VA] YIi2 0,33. e/ 0.35. o163
U3 | 036. " | 038 ¢
qrl | 0,999.¢77 | 0976.¢”
A[-] | U2 | 1,183.¢"% | 1,153.¢/"%%F
U3 | 1,174.e" | 1,153/
UMl | 82,107.¢/% | 81,7.¢/%%
Bla] | 4M2 | 904. % | 884
Um3 | 90.6. ¢ | 884.e77
Il | 0,004 | 0,004 e/
C[S] | Ym2 | 0,0085.e/” | 0,0082.¢/™
qll3 | 0,0085.¢/2¢ | 0,0082. /%7
Il | 1,009. ¢7* | 0,976.e7
D[] | 42 | 1,196.¢" | 1,153.¢/%%
3 | 1194 | 1,153.¢7%

2.1. AHanmu3 Ha CHMETpUYHA YETUPUIPOBOJIHA
BEepHra C TOBap, CBBp3aH B 3Be3da (TpudasznHa

Bepura 1 - TB1)

W3cnenBanarta Bepura € IpeACTaBEHAa Ha
@ur.8. TeopeTHyHO ca M3YHCIEHH C MOMOINTa Ha

MATLAB  KOMIIJIEKCHUTE

1,,1,,1.;
na wsrounnka U, .U, U, ey
HANPEKEHHA BBPXY CBIPOTHBICHHATA HA THHHATA

ULA’ULB’U
Pia®), P (0), pre(t);

ChIIPOTHUBJICHUATA Ha JIMHCHHUTE MIpOBOAHUIIA

JIMHENHN

KOMILJICKCHUTE JIMHEHHH HaIIpECKECHUA

KOMIIICKCHHUTC

Lc » MOMCHTHHTC JIMHEHHU MOIITHOCTH

AKTUBHUTC MOIIHOCTHU B

TOKOBEC
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P ,,P,, P ; xoMmmiekcHute ha30BU HAIPEKCHHUS

U e U 2o U 43> (hasoBuTe  pasTMKM  MEKIY
(asoBUTE HANpPEXECHHUS U TOKOBE @, ,Q,,(P;;
aKTUBHHUTE  (ha30BH  MOIIHOCTH Pq,)1 , Pq,}2 , qu3 ,

KOMIIIGKCHUTE (Da30BH MOIIHOCTH Sd)l,S(pz,S
Ha KOHCymMaropa 3a TpuTe (a3, KOMILICKCHHTE

MOIITHOCTH S SWZ Ha BaTMCTPUTC IO CXEeMa

w12
Apon. Ha ®ur. 9+13 ca mnpexncraBeHH
ocuujorpaMuTe Ha Tpu(Ba3HUTE HAMPESIKEHUS,
TOKOBe 1 MomHocTH B TB1.
= . Ua
Ea i s
=3 Ze a Za
o 500 (30+j31,4)0
- Us
Ee g Z1 T y
(0] ™ — B b b O
13.17v 500 (30+31.4)0
Ec I 7 LJ.E.
™ —C t c Ze
1\3;;1 500 (30+j31,4)0
Zn

500
@wur. 8. TpudazHa Bepura ¢ KOHCYMaTOp 3BE3/a.

OTtuuranero Ha pesyiTaTure oT
eKCIIepUMEHTa € OCBIIEeCTBeHO Ha 0a3ara Ha
e(eKTHBHATa CTOMHOCT Ha ChOTBETHATA BEIMYMHA
(CH1 RMS wmmm CH2 RMS) u 3aKbCHEHHETO
mexnay 1ax (CH1-CH2 delay nnun CH2-CHI1 delay)
3a onpemensiHe Ha (azoBara pasnuKa MeEXIy
BEKTOPHUTE  BEJIMYMHU. [OpHUSAT b4 Ha
ocmtorpamute (CH1) moka3Ba mepBaTa BEJIMYHHA,
a gonauAat 7pu (CH2) mokasBa BTopara nu3MepBaHa
BeIMYMHA. Pe3ynraTture OT eKCIepUMEHTATHUTE
HU3MEpPBaHUs U OT KOMIIOTHPHHUTE CHMYJAIUU Ca
npenctaseny B Ta0:m.3.

2.2. AHanu3 Ha cUMeTpHUYHa TPUIIPOBOJHA BEpUTa C
TOBap, CBbp3aH B TpUBI'bIHUK (TB2)
W3cnenBaHata Bepura € IpeicTaBEeHa Ha

@wur.17. Tyx E, =12961V u
=30+ ,31,4)Q. Pesynrature oT
EKCIIEPUMEHTAITHUTE W3MEpBaHUS u oT

KOMITIOTBPHUTE CHMYJIAllMd Ca MpPEACTaBeHH B

Tabmn.3.

2.3. AHanmu3 Ha HECHUMETPHYHAa TPHUIPOBOJHA

BepHra ¢ ToBap, CBbp3aH B TpUbI'bIHUK (TB3)
Uscnensanarta Bepura € MpelncTaBeHa Ha

@ur.14. Tyk TOBapbT € HECHMETPUYEH, Karo

E, =1297V wu Z,=45C. Pesynararture oOT
eKCIICPUMCHTAIIHHUTE M3MepBaHHUs u oT

KOMIIOTBPHUTE CHMYJAIMM Ca TMPEJCTaBEHH B
Ta6mn.3.
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W Pos: D00us

@ur. 9 OcuunorpaMa Ha JUPEKTHO U3MEPBAHUTE Dar. 12 Ocrmnorp ama Ha JIMPCKTHO M3MCPBAHHTC

semmanan U, u [, na TB1 senuaunn Uy 1 1, na TBI

®ur. 13 Ocmutorpama Ha TUPEKTHO U3MEPBAaHUTE
@ur. 10 Ocuuiorpama Ha MOMEHTHATa MOILIHOCT .

BEJIMYMHU ULCA u ic na TB1
pLA(t) na TB1

fIE% _’.L A Z a
& = I |
.E Uablzab 'Ica
B B Ze .
L =8 0. Z[| cosizr 40
Ny 500 i
£ chlzf’“ (30+{31.4)Q
N l‘}. C Zy c
N/

500
®wur. 14 TpudazHa Bepura ¢ KOHCYMaTOp TPUBI'BITHIK

OT mpeacTaBeHUTE W3CICABAHUS SICHO CE
BIDKJA, Y€ TOYHOCTTA HA IOJYYCHHUTE PE3YITATH
IpU AUPEKTHOTO HW3MEpPBaHE Ha KOMIUIEKCHUTE
BEIMYMHU CIPSAMO HM3YUCICHHTE CTOWHOCTH €
HaITBJIHO ~ 3aJ0BOJIUTENIHA  3a  IEJIHTe  Ha
JIEMOHCTPALlOHHUTE OIHUTH.

BRI .00y o

@wur. 11 Ocrmnorpama Ha AUPEKTHO H3MEPBAHHUTE

Benuuubn U, U j¢1 Ha TB1 I11. U3BOJIH
1 . HpI/IJ'IaraHeTO Ha TCEXHUKAaTa 3a L[I/IpeKTHO
I/I3MepBaHe Ha BTOpI/I‘IHI/ITe KOMIIJICKCHHU HapaMeTpI/I
1 BCINYUHU, ‘{pe3 HN3II0JI3BBAHCTO Ha HByJTquB

49
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mUppOB  OCHMIOCKON  NPH  HW3CIEIABaHE Ha
€JIEeKTPUYECKU BEPUTH IPU XAPMOHHUYEH PEXKUM
JlaBa JUPEKTHa Bpb3Ka MEXHy TeopusATa U
IIpaKTUKAaTa IPU H3y4aBAaHETO HA XapMOHUYHUTE
pEXUMU.

Tab6u. 3 KomiekcHE CTOHHOCTH HA H3MEPEHHUTE 1
H34YUCICHUTE BEJIMUMHU

Benuuunu Croiinoctn
U napaMeTpu N3mepenu N3uucnenu
TBI 1,07 1,17
P, [W] | TB2 22 2,26
TB3 1,86 1,84
P,[W] | TB3 2,22 2,232
P,.[W] | TB3 2,20 2,27
TBI 0,65 0,70
P, Wl [ TB2 0,47 0,45
TB3 0,65 0,67
TBI 1,00 1,02
Sn[VA] | TB2 0,63 0,65
TB3 0,65 0,67
. TBI 50,4 46,32
201 rR2 432 46,32
TB3 0 0
TBL | 1,00. &% | 1,02. &/**
SulVA] | TB2 | 065 ¢/ | 0,65 ¢/*
TB3 | 065. ¢/" 0,67. ¢/
S(/}Z [VA] TB3 0,42. e,‘43,2° 0.42. ej46,32°
S¢13 [VA] TB3 0.88. ej43,2° 091. ej46,3°
TB1 | 335. /" | 350. />
SlWE T 1Ry | 471 o | 497 09
TB3 | 433. ¢ | 431. /7%
TBl | 328 ¢ /™% | 350 ¢ /%
W 1By [ yg1 % | 477 0
TB3 | 472. ¢/ | 478 /2"

2. TIpoBeJcHUAT MapaneieH KOMIIOTHPEH aHaIn3
JOKa3Ba  TOYHOCTTa Ha  MOJYYCHUTE  MpH
eKCIIepUMEHTA pe3yiTaTH. OTtueTeHn ca
YIOBICTBOPUTEIIHO MAJIKU 33 IEUTEe Ha Y4eOHWMs
MPOIIeC OTKJIOHECHUS.

3. Cp3manmeHara JOITBIHHUTENHA J1abopatopHa Oasa
JlaBa Bh3MOXKHOCT 3a W300p Ha pa3jMyHU BapHaHTH
3a M3YHUCISBAHE W HAOIIOJaBaHE HA W3CIICJABAHUTE
SIBIICHUSI U €(EKTH, NIPU BB3MOXKHOCTTA 3a TOJISIMO
MHOr000pasue Ha KOHCTPYKITUHUTE Ha
M3CIIeIBAHUTE BEPUTH, ChOOPA3HO crierudpuKaTa Ha
EIIEKTPO-CICIIUATHOCTTA Ha o0y4yaBaHUTE
CTY/ICHTH.
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Hayunute wu3cieaBaHusi, pe3yaTaTuTe OT
KOHUTO ca MPEeACTaBEHU B HACTOSIIATA IMyOIUKaIus,
ca u3BbpiieHu no npoekt HI11/2013r. mo ®HU na
TVY-Bapna.
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OTHOCHO Bb3MOKHOCTHUTE 3A OBYYEHHME 11O JUCIUIIVIMHATA
»EJEKTPUYECKHU UBMEPBAHUA“ B IMCTAHIIUOHHA ®OPMA

ABOUT OPPORTUNITIES FOR E-LEARNING ON THE DISCIPLINE “ELECTRICAL
MEASUREMENT”

Pocen Bacuses, UBaiisio Henesmuen, Xpucro KapanBanosn

Pe3rome: OcrhlnecTBIBaHETO Ha OCHOBHATa oOpa3oBaTemHa Il — (OPMHpPAHETO Ha
cUCTeMa OT 3HaHMS M OBJIAJSBaHE OCHOBHHTE Hay4YHU IIOCTAHOBKH, OJjarojapeHue Ha
Pa3BUTHETO HAa HH(POPMAIIMOHHHUTE U TEICKOMYHHKALIMOHHN TEXHOJOTHH, CTaBa BH3MOXHO
Yype3 pa3BHBaHE Ha IUCTaHIMOHHA (opMa Ha OOydYeHHE, CBBp3aHa C W3IOJI3BAHETO Ha
MH(OPMALMOHHUTE 00pa30BaTENHU PECYpCH B y4eOHHs Ipolec. BaxkeH eneMeHT oT Ta3u
¢dopma Ha oOydeHHE € M BUPTYAIHOTO NPEACTAaBSHE YNPAXHEHHATA OT JIaOOpaTOPHHS

IIPAKTUKYM.

KoarouoBu qymu: BupTyalieH, IMcTaHIMOHeH, o0ydeHue, LabVIEW.

Abstract: Realizing of the basic educational purpose - the formation of a system of
acquiring knowledge and basic scientific productions, thanks to the development of
information and communication technologies, became possible through the development of
e-learning on the use of information education resources in the learning process. An
important element of this form of education and virtual presentation of laboratory

practicum.

Keywords: education, e-learning, LabVIEW, virtual

1. BbBEJIEHUE

IIpe3 mocneHUTE TOAMHHU, C MPOMEHUTE B
COIMAIHKS W OOIIECTBEH J>KHUBOT, CE MPOMEHST
M3UCKBaHHUATA KbM JIMYHOCTTa Ha CTyJIEHTa W
HETOBUSl JUYHOCTEH IIOTEHIMAJI, KOETO BOJAU 0
HU3MECTBAHETO HA TPAJAUIMOHHOTO OOYYEHHE OT
apyru ¢opmu. OChIIECTBIBAHETO HAa OCHOBHATA
oOpa3oBareiHa 1en — GOPMHUPAHETO Ha CUCTEMA OT
3HAHWsI W OBJAAABAaHE OCHOBHUTE HAYYHH
MOCTaHOBKH, OJlaroJapeHne Ha pPa3sBUTHETO Ha
UHQOPMAIIMOHHUTE HM  TEIEKOMYHHKAIIMOHHU
TEXHOJIOTHH, CTaBa BB3MOYKHO Ype3 pasBHBaHE Ha
JMCTAaHIIMOHHA (opMa Ha O0OydeHHe, CBbp3aHa ¢

U3ION3BAHETO Ha HHPOPMAITHOHHHUTE
00pazoBaTeIHU peCcypcH B YIeOHUS MPOIIEC.
TpssbBa na ce wuma 1Tpea BUa, ue

mpoueaypara € AOCTaThYHO CIIOKHA W BKIIOYBA
TpPH KOMIIOHEHTH. IIpenn BCHYKO ¢ BHEAPSBAHETO
Ha HMH()OPMALMOHHUTE TEXHOJOIMU B Y4YeOHHS
mpornec TpsaOBa nJa ce cmasBaT M OTYMTAT
OCHOBHUTE JUIAKTUYHH NPUHIUIN Ha 00y4EHHETO
- M3pas3sBaliy 3aBUCUMOCTTA MEXIY
3aKOHOMEPHOCTHUTE U LIEIUTE Ha IOArOTOBKATA HA
CHeLMAJIUCTH €  BUCIIE  00pa3oBaHuEe U
yOpaBIsBAIld  MPAKTHUYECKOTO OOydeHHE BBB
Bucmnte yuniaunia (BY). Te3u npuHIMIM Moxe
Jla ce pasnpenesarT B TpU IpylH: IMbpBa rpyna —
o0IIM NPUHLIMIM, KOUTO BKJIIOYBAT XyMaHU3ALMS

Ha 06y‘leHI/I€T0 , HAay4YHOCT, CHUCTEMHOCT,
METOAUYHOCT, Pa3BUTHUC, BTOpa I'pyna -
IIPUHIIUIIN, OTHaCAIIHu ce KbM oeIuTe )41
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CHIBP)KaHHETO Ha OOYYEHHETO, CHOTBETCTBHETO
UM ¢ oOpa3oBarenHaTa IMOJIUTUKA HAa JbpIKaBara,
HUCTOpUYECKa TMPHEMCTBEHOCT, TCHEpaIH3aIlus,
KOMIUIEKTHOCT M I11eJIC00XBATHOCT; TpeTa rpymna —
MIPUHITUIN, 00XBAIIANX AUIAKTHUCCKUS TPOIEC U
aJIcKBaTHA TIEJarornyecka CUCTeMa C HEWHUTE
€JIEMEHTH (BOJICIIIA POJIS HA TCOPCTUUHUTE 3HAHUS,
€IMHCTBO Ha o0Opa3oBaTellHaTa, Bb3MHUTATETHA H
M3TpaXKAAIIA JTUIHOCTTA (PYHKIHUS Ha O0YYCHHUETO,
CTUMYJIUpAaHE W  MOTHBHPAHE  MOJOXKHUTEIHO
OTHOIIICHUE Ha 00yJaBaHUTE KbM 00pa30BATCITHUS
mporec, MpoOJIEeMHOCT, B3aMMOOOBBHP3aHOCT Ha
KOJICKTUBHATA JECHHOCT C MHMBHIYATHUS MOAXOJ
B OOy4YeHHMETO, ChUeTaBaHe Ha aOCTPaKTHOTO

MUCJICHC C Harj€aHoCT, CTUMYJIMpaHC Ha
Cb3HATCJIIHOCTTA, AKTHUBHOCTTA u
CaMOCTOATCIIHOCTTA Ha CTYACHTUTC npu

PBKOBOAHATA POJIA Ha p€noaaBaTeiisd, CACTEMHOCT
U IIO0CJIEAOBATCIIHOCT B 06y‘{CHI/ICTO, JOCTBIIHOCT.

II. IBUCKBAHHUSA TIPU OBYUEHHUETO B
JUCTAHIMOHHA ®OPMA

Wsnom3Banero  Ha  HMH(OPMAIMOHHUTE
TEXHOJOTMM 4pe3 JIUCTAaHIMOHHaTa QopMa Ha
o0yuyeHne JjaBa BB3MOXKHOCT 3a YJOBJIETBOPSIBAHE
Ha TOPEU3JIOKECHUTE MPHUHIIUIY 4Ype3 Ca3BaHEe Ha
ompeneNieHH W3UCKBaHus. [Ipemu BcHYko TpsiOBa
Jla ce 3armovHe ¢ pa3paboTBaHETO Ha TeopeTHYecKa
KOHIIEMIHS 32 Pa3paboTBaHE HA MOJICIHUTE, KOUTO
me ce peammsupar. Crhensa  oOleHKa Ha
[eJIEChOOPa3HOCTTa HA M3IMOJ3BAHETO HA HOBHUTE
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“H(OPMAITMOHHU TEXHOJIOTHH OT TJIeHA TOYKa He
Ha TCEXHUKATa, a Cb3AaBaHC Ha CbAbPKATCIIHU
yueOHM KypcoBe M oOpa3oBaTenHH Yyciyrd. B
OCHOBaTa Ha O0pa30BaTEIHUTE MpPOTpamMul TPsOBa
Ja € TIOCTaBeH MOMAYJIHHS TPHHIHI, KaTo B
MOJYJBT ce O0CqUHSABAa YYEOHOTO ChABPKAHHE H
TEXHOJIOTHATAa Ha oBlaxsiBaHeTo My. OcHOBa 3a
dbopMmmpaHeTro Ha MoOAyJlda ce sBsSBa ydeOHaTa
mporpama IO JajieHaTa JHUCLUILIMHA. Bceeku
OTAETICH MOIYJ JlaBa 3aBbPIICHO OOyYeHHE II0
ChOTBETHATa JUCIMIUIMHA. ToBa IO3BOJISIBA OT
rpynara He3aBHCHMHU MOJYJIN — IUCIUILINHY J1a ce
¢opmupa yuebeH IUIaH, CBHOTBETCTBAll Ha
WHAWBHIyalHO WJIH TPYNOBO OOy4YeHHe U
OTTOBApSII KaKTO HA M3WCKBAaHUATA Ha 00ydaeMus
KbM IIOJIy4YaBaHUTC 3HAHUA, TaKa WU Ha O6HII/ITC
M3UCKBaHMUSA KBbM CBABPKAHUETO M Mpolleca Ha

oOyuenue. CoblmecTByBamara T'bBKaBOCT U
JUHAMHYHOCT JaBa BB3MOXKHOCT MpPH MOA00HO
oOydeHue, CTYICHTUTE Jla HE IOCeIIaBaT

TPaIUIIMOHHUTE JIEKIUA W YIOPXHEHHA, a Ja
pabotar B yaoOHO 3a TSAX BPEME M Ha ITOAXOISIINO
MACTO, 0e3 HapylllaBaHe Ha OOWYAWHUS JKU3HCH
IIUKBJI U OTKBCBAHE OT MPOU3BOJICTBOTO, IO-MaIIBK
pa3xoi Ha BpeMe U Cpe/ICTBa.

Ha Btopo wmscto e  HEoOXoauMo
JIUCTaHIIMOHHATa (opMa Ha oOydeHue na Oble
akpenutupaHa oT HammoHamHaTa areHIUs 110
omnensiBane u akpenutauus (HAOA). Tosa
M3KCKBa J1a ce JOoKaxe, ue BB BY e ch3ganeHa
OpraHm3anvs W cpela 3a TpOBeXKIaHe U
MOAIbpKaHE Ha TOAO00HA BHCOKOTEXHOJIOTHYHA
dhopma Ha oOyuenue. ToBa MOXe Ja C€ OCHIECTBU
Py MPOBEXKIAHETO HAa  WHCTUTYIMOHAIHATA
aKpenuTaIs WIM [porpamMHara aKkpeIuTanus Ha
Koe Ja ¢ mnpo()eCHOHATIHO HAIpaBJICHUE KaTo
camoorieHkata Ha BY ce u3rotss mox ¢opmara Ha
JOITBJTHEHWE KBM OCHOBHH OOJIACTH, KPUTEPHU U
uHaukatropu oT KpurepmamHara cucrema 3a
mporpaMHa akpeAuTanus Ha NpodeCHOHATHO
HampaBienue Ha HAOA 3a penoBHa W 3al04HA
dhopma Ha oOydenne. Cien MOJOKHUTEITHA OIEHKA
OT CTpaHa Ha eKCIIEpTHATa rpylna U aKpeIuTHpaHe
Ha CHOTBETHOTO MPO(ECHOHATHO HAIpaBIICHUE €
HeoOXoauMo mga Oblle OlleHeHa W 3asBEHaTa

CIEeUUATHOCT 3a JHUCTaHIMOHHAa QopMa Ha
oOy4eHue.

U wHa Tpeto MsICTO € HEoOXOAUMO
obe3neTaBaHeToO Ha 3asBEHUTE y4ueOHH

JUCHUIUTMHA ¢ y4eOHHM Iomaraja W TMOJXOJSIIO
pa3paboTeHn YIpaXHEHUs] U TECTOBE 32 IMPOBEpKa
Ha 3HAHUATA.

Jo romsaMa  CTeNeH  TOPEHU3JIOKECHUTE
W3UCKBAaHHWsS MOraT Ja ObAaT pealu3upaHd C
pazpaborBanero B TY-Bapma Ha IIpoekr
BG051P0O001-4.3.04 ,Pa3BuTne Ha €IEKTPOHHH
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(hopMu Ha AHMCTAaHIMOHHO O0ydYeHWe B cHCTeMaTa
Ha BHcmeTo oOpaszoBanme”. Ilpoekra e 1O
OnepatuBHa nporpama ,,Pa3BUTHE HA YOBEUIKUTE
pecypcu 2007-2013r*. O6moTto ¢guHaHCHUpaHE € B
pasmep Ha 751674,36 m ce OCBIIECTBABA OT
MUHHCTEPCTBOTO Ha 00Pa30BaHUETO, MIIA/IEKTA H
Haykara. C Hero ce pa3paboTBaT YHHBEPCHUTETCKH
craggaptu M npoueaypu B TY-Bapua 1o
eNeKTpoHHUTe  ¢opMuH  Ha  OOy4yeHHe B
CHOTBETCTBHE C HACOKHTE Ha MPOEKTa; MPOBEKAA
ce o0ydJeHUe Ha TeXHUYECKHS M aJIMUHUCTPATUBEH
IepcoHasl MO  eNeKTpoHHH  ¢opMu  Ha
muctaniimonHo oOyuenue (J1O); mpoBexma ce
o0ydeHHWe Ha TMPENoAaBaTeICKUs CBhCTaB IO
enektponan ¢opmu wHa JIO Ha npUHOHAITA
,»O0yUeHHEe Ha O0yuuTeNnun’; MOJCPHHU3UpA C€ U

YCBBBPIICHCTBa  HWH(pOpPMaLUMOHHAaTa  WH}pa-
CTpYKTypa Ha  YHHBEpPCHTETa  CBOOpPa3HO
W3UCKBAaHMATA HA EJEKTPOHHHTE QOpMH Ha
o0yueHue; Ch37aBa ce MHOBaTHBHA

nHpopmanmonHa MHurepHeT Oa3upana cuctema 3a
o0yueHne ¢ 1ead ajanTalus, pa3BUTHE W
YCHBBPILIEHCTBAHE Ha 3HAHUATA YPE3 €JIEKTPOHHU
cpexacTBa 3a 00yuyeHHe.

III. PEAJIM3AIIUSAA HA @OOPMATA HA
JAAUCTAHIMOHHO OBYYEHMUE B
JUCIUITIJIMHATA »EJEKTPHYECKHA
N3MEPBAHUSA¢

KonexktussT Ha HampaBJeHHUE
»/3MepBaTenHa  E€JIEKTPOTEXHUKA KBbM  Kart.

» 1 €OpEeTUYHAa M H3MEpBaTeHa EJIEKTPOTEeXHHUKa'
OT HJIKOJIKO T'OJWHU paGOTI/I 0 pa3BUTHUETO Ha
JTUCIHUILINHATA ,,EICKTPUYECKU W3MEpPBaHUA" B
nucTaHImonHa Gopma Ha oOydeHne. B mopenmira
or cratuu [1,2,3] ca orbens3aHn HAKOH OT
pa3pabOTKUTe Ha KOJEKTHUBA TMPEAH BCHUYKO
CBBP3aHM C W3MOJ3BAHETO HAa KOMITIOTHPHUTE
mabopaTopHA  yIpaKHEHHs,  Oa3upaHm  Ha
BUPTYaJlHH HMHCTPYMECHTH. Ha mpakTuka, B
MOMEHTa, B KaTe[para Ce pealu3upar OTICIHU
KOMITIOTBPHU ~ J1a0OpaTOpHU  yMpakHEHUS Ha
ocHoara Ha ELVIS 1II, koero mo3BosiBa
W3MOJI3BAHETO HAa TOTOBH NPOTPaAaMHH W arapaTHU
cpenctBa. C BKIIIOYBAHETO B OOIIOYHHUBEPCHTET-
CKHd HPOCKT A0 TIojidMa CTCICH AWCHUILIMHATa
,»BJIEKTPHUECKH HM3MEpBaHUs € B TOTOBHOCT 3a
MpOBeXIaHe Ha [UCTAaHIWOHHA ¢opmMa Ha
obydenue. [louTn BCHYKHA U3UCKBAHUSA OT yIE€OHO-
MCETOAUYCH XapaKTCpP Ca U3NBJIHCHU!

o IMoaroroBka Ha ENEKTPOHHHW JICKIIMH BBHB
(opMa 3a JAMPEKTHO TION3BaHE OT WHTEPHET
Opaysbpa.

o [ToxroroBka Ha eKCIIepUMEHTATHU
nabopaTopHH 3aa4uy 1Mol popMara Ha BUPTYAITHU
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HHCTPYMEHTH, KOUTO MOTaT Jla Ce M3IMOJ3BAT KaTo
MOJITOTOBKA 32 PEATHH MPAKTHUECKH 3aa4H.

o IMonroToBka Ha  €JNCKTPOHHH  y4eOHU
mocodusi ChC 3amau, NPUMEPHU pPEHICHUS U
mpaBuiia 3a ohopMIICHHE.

. Opranusupane Ha cucrema 3a
MUCTaHIIMOHHA BpPB3Ka C BB3MOXKHOCTH 32
KOHTaKTH M KOHCYJITAllUU C TIPEToIaBaTeluTe.

1. Iaargpopma MOODLE

Hanune ca moaroTBeHH eIEKTPOHHHU JIEKIIUU
BbB (OpMa 3a JMPEKTHO MOJ3BAHE OT HHTEPHET
Opay3bpa [6]. M3noms3sa ce minardgopmara CMS

OnpeenaTE CHOTBATCTRNETO MERAY

OTHOCHTENHA
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PRI W npuzHaK?

FAIRMM D VSMEHEHING 1) REMOPIINATE
[T

EAPTEP 1D HIHSHEHIA 1D FPOLLKITA

HAMMH M3 WIPATARANA (PATMERHOCT)

FEIHE 1 YEROEMA HE BRIHMKBERE

| [E subme

D e S

@ur. 1 [Tnardopma 3a qucrannuonso odydyenne MOODLE

(content management system) Moodle, ¢ kosaTo
KayecTBEHO ce MmomoOpsiBa y4yeOHHs MpoILec,
n3noi3Baiiku  MHTEepHET pecypcuTe, HO HeE
3aMEHSMKH HyXJgara OT TMpemnojaBareils Hu
HeroBarta pont. CMS Moodle naBa BE3MOKHOCTH
Y MHCTPYMEHTH 3a Ch3/IaBaHe Ha yeOcaliT u jia ce
OCUTYpsiBa JOCThIIa KBbM HEro Taka, 4e Jia ce
MOJI3Ba CaMO OT PErHCTPUPAaHH W MMAIU JOCTBII
110 HeroBUTe pecypcH cryneHTH. [Ipenogasarenute
MoraT He caMo Ja MPEACTaBiT ChIbPKaHHETO Ha
CBOMTE JIEKIIMM Ha €KpaHa 3a CTYAEHTHTE C
OTAaJieYeH IOCTBI, HO U Ja BB3IPOU3BEXKIAT
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CTENHATHO TIOATOTBEHH TPE3CHTAIUK BB (hopMmar
PowerPoint, Flash, LabVIEW wu np. Morar na
CHIBPIKAT aHUMAI[MM HA TEOPETHUECKH MOICITH,
BUPTYaJHA HWHCTPYMEHTH 3a pellaBaHe Ha
(hm3udeckn IpoOIeMH U BBIIPOCH 332 CAMOKOHTPOJT.
ITpuMmep 3a CTPYKTypa Ha CHCTEMATa € MOoKa3aH Ha
¢wur.1.

Bcesika Tema oT Kypea € B CTPYKTypa: HoMep
Ha TeMaTa, 3arjiaBue, KIIOYOBH IyMH, IIeT,
BbBeICHUE, WH(DOpPMAIIMOHEH OJIOK, PCYHUK,
pestome, nuteparypa. KbMm Besika Tema uma OJI0K
3a KOHTPOJI Ha 3HAHMATA, BKITIOYBAI: TIPOOJIEMH 32
pasperiaBaHe — TPH  BB3MOXKHOCT  pEIICHH
MpUMEPH W aHAJIOTHYHH Ha TAX 3a pellaBaHe
CaMOCTOSITEITHO, pa3BUBaHE HA JaJIeHa KOHIICTIIIHS,
U3BeXKIAHE  Ha  ONpejelieHa  3aBUCHUMOCT,
HauepTaBaHe Ha KOHKPETHO CXEMHO peIIeHHE;
TECTOBH BBIPOCH C JBa OTCOBOPA; TECTOBU
BBIIPOCH C YETHPH OTTOBOpPAa M OMpEeIsHe Ha
CHOTBETCTBHE MEXAY €JIEMEHTH OT JBa BEKTOpPa
(HampuMep MEXIY CXeMHU Ha U3MEPBATCIHH YPeIu
W TEXHUTE TMpelHa3HaueHHs). BCekH CTyaeHT
BlIM3a B CHCTEMaTa CbhC CBOS Mapojia U HMa
BB3MOXHOCT JIa C€ MOATOTBS M0 ChOTBETHATA TEMa
U J1a TIPOBEPsI CTEMEHTA Ha CBOUTE 3HAHUSI.

IMoaroTBeHn ca €NEKTPOHHM W KHUKHHU
yueOHU mocobust [4,5] ¢ TeoOpeTHYHU MOCTAHOBKU
Mo yyeOHaTa AUCIMITIMHA, ChC 33a4H, TPUMEPHU
peleHHs ¥ paBmiIa 3a ohopMIIeHHE.

OcHoBHAaTa TPYAHOCT Karo ISUI0O B
peanuzanuATa Ha JUCTAaHIMOHHA (QopMa Ha
o0y4yeHre TIPU TEXHUYECKUTE CIEIIHATHOCTH KaTo
A0 u B HYaCTHOCT 10 JOUCHUIIJINHATa
,,EJCKTPHUUECKH H3MEPBAHHUA" € B MPOBEKIAHETO
Ha JIabopaTOpHHUTE yrnpaxHeHus. ExHa ommus e
Ch3/aBalaTa ce HoBa CTPyKTypa — ,,JlabopaTopus
[0 BUPTyaJlHA PEATHOCT”, KOATO e MPEIOCTaBs
YHHUKaJIHAa BB3MOXXHOCT HAa CTYJICHTUTE JAa Ce
MOJITOTBAT 32 HOBHTE TEXHOJOTMM Ha padoTa B
Mpexa OT pascTosHue. Te Ime ce 3amo3HasT C
MpoIleCUTe Ha H3CIeIBaHe, TNPOCKTUPAaHE W
m3paboTka Ha MojaenHu, codTyep W H3ICIHAS B
CHOTBETCTBHE C Hail-HOBUTE WH(POPMAIMOHHH
TEXHOJIOTHH.

2. BupryajiHu HMHCTpyMeHTH Oa3MpaHu Ha
nporpamata LabVIEW wu o0pa3oBarennarta
miargopma NI ELVIS 11

B Ta3m Hacoka KONEKTHBHT Ha HAIIPABIICHUE
»/3MepBaTenHa eIeKTPOTeXHUKA“ pa3paboTBa U
BHEJpsSBA KOHLEMIMATa 3a W3MOJ3BaHE Ha
obpazosarennata mwiardgopma ELVIS II Ha dpupma
National Instruments, 6a3upana na LabVIEW kato
rpapuuecka cpexa [1,2]. B cwcraBa Ha BesKO
nabopaTOpHO yNpaKHEHHWE Ce BKIIFOYAT CIICIHHTE
€JIeMEHTH:
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o W3paboTBane Ha €JIEKTPOHHA M KHIDKHA
Bepcusi Ha y4yeOHO-METOOUYHO TMocobue 3a
BKJIIOYEHUTE B ydeOHaTa mporpama gabopaTopHU
yIpaKHEHHUS, o0e3neyaBamo  TEOpPETUYHATA
MOJTrOTOBKA Ha CTYyAEHTHUTE IO TeMaTa M 3a/1aBalllo
METOAMYECKH yKa3aHUd U  IPEHOPbKH IO
U3IBIIHEHUE Ha 3a/1a4nTe U 0hopMsiHE Ha OTYeTa.

o [IpoBepka Ha 3HaHUATA, HEOOXOAMMH 32
MPOBEKIAHETO Ha EKCIEPUMEHTa W H3SCHSBaHE
CBUIHOCTTa HA  IIOJIy4EHUTE pe3ylTaTd W
JoMycKaHe 10 paboTa ciiesl yAOBJIETBOPsIBaHE Ha
oTpefesieHH KPUTEPUH.

. Cp3gaBaHe Ha BHPTyalieH MHCTPYMEHT 3a
BCAKO JIaOOPAaTOPHO YNPaXKHEHHE, BKIIOYBAIL
BH3yalnu3alysg Ha pabOTHOTO 3aJaHuE M KOHTPOI
Ha HErOBOTO M3IBJIHEHHE.

. [NombBane B OnmaHka Ha
€KCIEPHUMEHTATHUTE PE3YIATaTH W BH3YaJIN3aLHS
Ha EKCICpUMEHTAJHHUTE [aHHM, IIOJY4YeHH OT

peanHa  eJeKTpUYecKa  Bepura  WIH  OT
MaTeMaTHYECKH MOJIEIT.
o IMpoBepka 3a OTKpUBaHE W IOKa3BaHE

HAJIMYUMETO Ha TPYOM TPEHmIKH, BB3MOXKHUTE
NPpUYINHU 3a TAXHOTO BB3HHUKBAHC U cnocobu 3a
peliaBaHe Ha mpooJiemMa.

[IpenopbunTENHO e KOMITIOThPHHUTE
abopaTopHU  yIpaKHEHHs,  Oa3upaHm  Ha
BUPTYaJIHH WHCTPYMEHTH Ja C€ HW3IOJI3BAT KaTo
MO3HABATEITHO-TPEHUPOBBbUHU. Te TpssbBa na ca
JOCTBITHU TPU TOATOTOBKAaTa Ha JaOOPATOPHOTO
YIpa)XHEHHUE U € YAAYHO [1a Ca C MHTEPHET JOCTBHII
U Ja paboTAT caMO ChC ChOTBETeH Mojel. [1o To3u
HAUMH CTYJICHTUTE I[Ie NPUAOOUAT BHPTyaTHA
npejicTaBa 3a CBHIIHOCTTa HAa AWUCIUIUIMHATA, HO
IIpY BCHYKHU CIIy4aW Ie TPsOBa Ja ce MpoBeAaT u
71ab0paTOpHUTE YIPAKHEHUS U B TEXHHUSI OCHOBCH
pexum. Ilpum Hero TpsOBa aa ce mNpoBexIa
eKCIepIMEHT Ha  peaJlHa  eKCIepHUMEHTaHa
MOCTAHOBKA. CxeMuTe,  mapamMeTpure  Ha
eJleMeHTUTe, GOPMYIIMPAHHUTE BBHIIPOCH U 33/1a4H B
JIBETE BEPCUM HEe OMBa J]a ca HAITBJIHO CTHAKBH.

3. IIpumepu 3a BUPTYaJIHU YIIPAsKHEHUSA B
JAUCTAHLIMOHHOTO 00yuYeHue

Enun mpumep 3a momoOHO J1abopaTopHO
YOPAKHEHUE CE€ OTHAacsi 3a W3CIEIBAHETO Ha
(epoMarHuTHA ~MaTepHald [0 METoJa Ha
ammepMeTbpa W BoaTMeTbpa  (¢wur.2)[2].
Peanuzanmsra Ha Ta3u cxema W najcHa Ha ur.3.
Wscnenpanusar Matepua e JINCTOBA
CIeKTPOTEXHNYECKa CTOMaHa ¢ IBDKMHA Ha
MarHuTHaTa JuHUS | 0,IM. u cedeHue Ha
oOpa3zerna S=5.10"°m>. HamargurBamniata HaMOTKa
L, mma 6poit HaBuBku w,=1400, a m3MepBaTeHaTa
L, — w,=450. HamarautBaHETO ce OCBIIECTBIBA
uype3 (ynkuuoHanauar reHeparop (FGEN) or
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BupTyanHusa nasen Ha ELVIS II na wectora 180
Xu. B HamarHuTBamiara Bepura € BKIIOYEHO
cbprnpotuBiaeHnero Rp=12€), 3a u3mepBaHeTo Ha
aMIUINTyTHaTa CTOMHOCT HA HAMAarHUTBAILUS TOK

l,==", (1)

ype3 ocuminockona (SCOPE) ot BupryanHus
TaHelI.

Ok

Rr
SCOPE

@ur.2. U3cnensane Ha GepoMarHUTHH MaTepUaIy MO
METOJa Ha aMIIEpMEeTbpa U BOJITMEThPA

VYmnorpebaTa Ha OCIMIIOCKOIIA Ce€ Hajara OT
HEJIMHEWHUAT XapakTep aH HaMarHUTBAIIUS TOK.
KeM wm3MepBarenHaTa HamMOTKa W, C€ BKIIIOYBA
uugppoBus BontMmersp (DMM). Ilo To3m HaumH
Yype3 Taka ChCTaBEHATa CXEMa CE OCBIIECTBSIBA
HamarHuTBaHeTo Ha oOpazema ot (FGEN) upes
I’bpBHYHATa HAMOTKa W; ¥ H3MEpBaHETO Ha
WHAYIUPAHOTO Halpe)keHHe BBB BTOPUYHATA
HaMOTKa W, 4pe3  BoanrMerepa  DMM.
UzmepBaHeTo Ha BB30YIUTENHUAT TOK CTaBa 4Upes3
ocmmitockona (SCOPE), a perymupanero My oT
nanena Ha FGEN.

®wur.3. Peanmzanus upe3 oOpazoBaTenHaTa miaTgopma
NIELVISII

MomMeHT oOT 1menuss TO3M Mpolec €
npenctaBeH Ha ¢ur.4. Upes H3MOI3BaHETO Ha
HU3MEpPEHUTE eneKkTpuuecku BenuuuHu U, u U, ,
Morar na ObJaT W3YHCICHH aMIUTUTYIUTe Ha
pennuuHuTe Hyy 1 By, KaTO ce u3non3BaT Bpb3KUTE
MEXIY eJIeKTPUUYECCKH U MAaTHUTHU BEJIMUMHU:

B, =4,44.fw, s, @)

®ur.4. Buzyanuzanus Ha TOTyYEeHUTE PE3YNITATH

Ot HanpaBeHHUTE U3MEPBAHHUA MOXKeE /1a ObJe
MojydeHa eIHa TOYkKa OT KpuBaTa Ha
mepBOHAYanHOTO HamaramrBane B=f(H). Upes
IIpoMSHAaTa Ha HAMAarHUTBAHETO M JOCTUTAHETO Ha
HACHIIAHETO Ha HM3clieBaHUS oOpasel ce CHeMat
HeoOXoauMus Opolf TOYKM 3a IOCTPOSBAHETO HA
suiata 3aBucuMoct B=f(H). Upe3 monararbirHu
H3YHCICHUS Cce TMoNy4yaBaT M JPYTH BaKHH
mapamMeTpu Ha MAarHUTHUTE MaTepualnd Karo
HalpuMep MarHUTHa IPOHULAEMOCT, OTHOCHUTEIHA
MarHUTHa IPOHUIIAEMOCT, MAaTHUTHU 3aryOu.

Codryeppr LabVIEW, w™moxe na Obue
M3I03BaH KaTo IulathopMa 3a Ch3JaBaHe Ha
BUPTYaJIHH HMHCTPYMEHTH [7], ciOyXemu mpu
W3MEPBAaHETO Ha Pa3IMYHHU PEATHU eNEKTPUYECKH,
HEJIEKTPUYECKH M  MAarHUTHM  BEJIWYMHU U
napaMeTpu Ha cpeicTBara 3a u3Mepane. IIpumep
3a  BHUpPTyaJeH MoOJell Ha HUHTErpaTtop C
oreparroHeH ycuiBaren B cpenata Ha LabVIEW e
rmokasas Ha ¢ur. 5 u ur.6.

®ur.5. KoHTposeH manen Ha MOJIeN Ha MHTErpaTop C
oy

Upe3 auamoroBus Mpo30pell Ha KOHTPOIHHUS
maHen MoraT Ja ObJaT BBBEACHH OCHOBHHUTE
mapaMeTpy Ha HMHTEerparopa: ChIPOTHUBICHUE Ha
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pesucropa W KamamureTa Ha KOHIEH3aTopa B
obpaTtHarta Bpb3ka Ha OV, KakTo W MapaMeTpuTe

Ha BXOJHOTO HamNpexeHue V. aMIUINTY]a,
gecToTra, OTMecTBaHe — offset (mocTosHHA
CbCTaBHa Ha BXONHHs curHam). Ha ceoms

JIMAJIOTOB TIPO30peIl C€ MpPECTaBs H3YMCICHATA
BPEMEKOHCTAHTATa HA HHTETPaTOpa:

r=RC, (4)
KakTO ¥ C€ BH3yaJlH3Mpa HHTETPUPAHHAT BXOJCH
CHTHAI 4pe3 u3pasa:

)

@ur. 6 briok-cxema Ha Mozen Ha uHTETparop ¢ OY

Iv. 13BOAn

[lo-ronmsiMa 4YacT OT TOPENOCOYEHUTE
V3HUCKBaHHS TPU OOYyYEHHETO MO0 ,.ElekTpuuecku
HU3MEpPBaHUA" ca peaiM3upaHd U UMa TOTOBHOCT 3a
NPOBEKAAHETO HAa Ta3W HMHOBAaTUBHa (opma Ha
oOy4eHue.
. Heo6xomumo e ch3gaBaHETO HAa MOAXOASINA
mporpaMHa cpena, € KOETO Ja ce [OIydd
JICHOHOIIIEH JIOCTBII 10 BUPTYAIHUTE Ja00opaTopHH
YIPaXHEHUsT ¥ BB3MOXXHOCT MOTPEOUTEIUTE Ype3
CBOWTE TApOJU J]a UMAT YCIIOBHS 33 MPOBEXKIAHE
Ha  CBHOTBETHUTE  EKCIIEPUMEHTAIHH  TEMHU.
Pemennero e Ha OOIIOYHMBEPCUTETCKO HUBO H C
npukirouBaHeTo Ha [Ipoekra mo /1O, ToBa TpsiOBa
Jla ce TIOCTUTHE.
o B pesynTar Ha opraHm3anuATa Ha TOJ00HA
(hopMa Ha 00yuYeHHE I1I€ CE NIOCTUTHE YJIECHSIBaHE
Ha JOCTBlIa JO BHCIIE OOpa3oBaHUE upe3
pasmmpsiBaHe u YCHBBPIICHCTBaHE Ha
YHUBEpPCUTETCKaTa CTPYKTypa IO eJIEeKTPOHHU
metou 3a J10.
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. IIle ce moBuIIM HHTEpECA KbM UHKECHEPHOTO
o0pa3oBaHHe KaTO CIEICTBHE OT YJIECHEHUS
JOCTBhI 70 o0Opa3oBaHME 4upe3 H3MOJI3BAaHE Ha
eJIeKTpOHHUTE (hopMU Ha o0yueHue O6e3 OTKhCBAHE
ot pabora u mo Bcsako Bpeme. llle ce peanmsupa B
ITBTHUSA CH 00eM HpesTa 3a 00ydeHue Ipe3 eI
JKUBOT.

o B uacTHOCT 111€ Cce MOoJIy4r 3HAYUTEIHO IO-
TOJISIM MHTEpeC KBM JUCIUILINHATA
»EJEKTPUUECKHU “3MepBaHus, KOETO e
JOTIpUHECEe 70 Io-7o0para IMOATrOTOBKA Ha
CTYJICHTHTE W [0 TPUAOOMBAHETO Ha Taka
HeOoOXOJVMHTE WM 3HAHHS I0 H3MEpPBaHETO Ha
pa3iIMYHU BEIMYWHHU, KaKTO B TIO-HATATBIIHUS
o0pa3oBaTeNeH MpoIec, Taka U B yIPAKHIBAHETO
B MOCTIE/ICTBYE Ha MPpUI00UTaTa KBATN()UKAIINS.
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BJIMSAHUE HA BPEMETO HA JKHBOT HA HEOCHOBHUTE TOKOHOCHUTEJIA B
MOHOKPUCTAJIEH CHJIMIIUU BBPXY EJIEKTPUYECKUTE ITAPAMETPH HA
COJIAPHUTE EJIEMEHTH

INFLUENCE THE LIFETIME OF MINORITY CARRIERS IN MONOCRYSTALLINE SILICON
ON THE ELECTRICAL PARAMETERS OF THE PHOTOVOLTAICS

AnTtum Hopnanos, Exarepuna lumurpoBa, Anexkcanabp MuJsien

Pesiome: IlpeacraBeH e aHaum3 Ha (OTOETEKTPUYECKU IapaMeTpHd Ha MOHOKPUCTAJIHU
COJIApHHM KJIETKH B 3aBHCHMOCT OT INPONBIDKMTEIHOCTTa Ha BPEMETO Ha JXKMBOT Ha
HEOCHOBHUTE TOKOHOcUTenu. OOchlieHn ca e(EeKTHMBHOCT Ha ChOMpaHe, IUIBTHOCT Ha

(oroToka, BOJT-aMIIEPHU
KOC(HUIIMEHT Ha TOJIC3HO ICHCTBHE.

XapaKTePUCTHUKH,

e(eKTUBHOCT Ha mpeoOpasyBaHe,

Kao4yoBu 1ymMu: MOHOKpHCTAJICH CHIIMIUIA, COJlapHa KJIETKa, (POTOBOJITANK

Abstract: This paper presents an analysis of photoelectric parameters of monocrystalline
solar cells, depending of the duration of the lifetime of minority carriers. Efficiency of
collecting, density of photocurrent, V-A characteristics, conversion efficiency is discussed.
Keywords: mono-crystalline silicon, photovoltaic, solar cell.

I. BbBEJIEHUE
Bpemero Ha XHMBOT Ha HEOCHOBHUTE
TOKOHOCUTENN B COJApHUTE €JIEMEHTH € BaKeH

¢m3uyeH  mapaMeTsp, OT  KOHWTO  3aBHUCH
e(eKTHBHOCTTAa Ha Tpeodpa3yBaHe HA CIIbHUEBATA
panuanus B noJie3Ha eHeprus oT

(hoToBonTaMUHUTE TpeoOpazyBaTenu. B pesyarar
Ha FeHepaI_[I/IOHHI/I n peKOM6I/IHaHI/IOHHI/I HpOHeCI/I
(o) BB3/ICHCTBHE Ha CBETJIMHATA B
MONYMPOBOJHUKOBUTE  COJAPHH  KICTKH  Ce
Ch371aBaT U M34e3BaT IBOUKH — ,,IEKTPOH-IyIIKA”,
IIPH KOETO BPEMETO HAa YXHUBOT HAa TEHEPUPAHUTE

HEOCHOBHH TOKOHOCHTENW (minority carrier
lifetime), TpemuHaBam B oOjacTTa  Ha
MPOCTPAHCTBEH 3apsij BIIMSAE 3HAYUTEIHO BBPXY
CIEKTPUYECKUTE  IPaMEeTpU  Ha  COJApHUTE
€JIEMEHTH.

[Monesnara eHepruss oT (OTOKIETKATA CE
ompenenss OT e(ekTUBHOCTTa Ha CchOUpaHe,
¢doTroToKa, HAlpEeXKEHUETO Ha MPa3eH XOm,

koeummieHTa Ha TONIe3HO JeicTBre. B mpsika
3aBUCUMOCT € H OT CTeleHTa Ha JeTupaHe,
MMOBBPXHOCTHATA KOHIEHTpaIMsi Ha TOKOHO-
CUTENUTE, TMOBBPXHOCTHUTE HANpPEKEHUs, IUTBT-
HOCTTa Ha JHUCIOKAIMWUTE, IIHPOYWHATA Ha
3a0paHeHa 30Ha.

Ilenta Ha HacTosIIaTa IMyOTUKAIUS € Ja ce
W3BBPIIN aHAIWN3, CUMYJAIMOHHO H3CIIEABaHE U
CpaBHEHHE  HA  CIEKTPUYECKH  IapaMeTpH,
MOBIIMSHU OT BpPEMETO Ha JKHBOT - T Ha
HEOCHOBHHTE TOKOHOCHTENH B 0a3ara 3a BHCOKO-
n'p
CWIMIIUEB COJIapeH eJIEMEHT, NpHu Iu¢y3UOHHA

e(eKTHBEH CTaHJapTeH MOHOKpPHCTAaJICH
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AbKMHA B Oasata - L, , U Temieparypa Ha
okoiHaTa cpeaa - 300K.
I1. U3JIO’KEHHUE
[le ObmaT wu3cieaBaHM M aHAJIH3UPAHU
e(eKTUBHOCT Ha crOupane, ($hoTOTOK,
Halpe>KeHHe Ha Mpa3eH XoJ, Koe(UIMEHT Ha
MOJIE3HO JeHCTBUE.
1. EdexTnBHOCT Ha chOMpaHe
EdextuBHocTTa Ha Cchbupane (quantum

efficiency) - Q ce neduHupa, KaTo OTHOIICHUE Ha

Opos Ha TOKOHOCHTEIHWTE BKJIOUCHH BBHB
(dboToToka, KBM OOmMs Opolf TOKOHOCHTEIH
TCHePUPAaHU TMpPU TONIbIIAHE Ha CBETJIMHA.

AHnanutudeH u3pas 3a O ce MojyuyaBa B pe3ysTar
Ha peleHHeTo Ha YypaBHeHHWeTo Ha Duk 3a
craunoHapHa audysus J =-DOC/dx, KbaeTo J e
ILTBTHOCT Ha TOTOKA Ha (uywna, mol/(m’.s); D-
koepuuenT Ha  audysws, mz.s; oC/ox -
KOHLICHTPAIllMOHEH  TPaJUECHT, mol/m4, [1-3].
OTtHacs ce KaKkTo 3a IOBBPXHOCTHA 71-00JIacT, Taka
u 3a 0a3oBa p-00JacT, KaTo CE B3€MAaT MPEIABHI
CHOTBETHHUTE TPAaHWYHU YCJIOBUSA. 3a CTaHIapTeH
€IeMEHT C paBHOMEpPHO pas3lpeaesieHue Ha
npuMecuTe B 0a3oBara 00JIaCT, OMUYCH KOHTAKT U
W30TUIICH TpPEeXOoJi Ha TWIHATa crpaHa, O ce
M3YUCIIABA KaTo (pyHKIMS Ha JBDKMHATA Ha
BbJIHAaTa A, wm ¢ mnapameTbp audy3noHHATA
nemxuHa  (diffusion  length) Ha HEOCHOBHHTE
ToKoHocutenu — L, [1-2]. 3a cumynauuoHeH
aHanmu3 ¢ m3bpaH Si €JIeMEHT ¢ MOHOKPHCTAITHA
CTPYKTypa U BHCOKa epeKTuBHOCT. Du3nueckuTe
nmapaMeTpu ca mpeiacraBeHn B Tadm 1, [1-6].
3aBHCHMOCTHTE TIONly4€HH OT CHMYJIAlus Ha

dynkuure  Q,=f(4), O,=f(4) u nocnenBaia
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arnpoKCHMAIIMs ca MMoKa3aHu Ha ¢wur. 1, kpaero: Oy
¢ e(eKTUBHOCT Ha chOuWpaHe B p-06asata, O, -
e(peKTUBHOCT Ha CHOMpaHe B H-EMHTEpHaTa
obxact, Q - obma epekTHBHOCT Ha ChOUpaHe, Mpu
CPaBHHUTEHO IIMPOK HAIa30H HA U3MEHEHUE Ha T
or lus no 100 s, moka3zaHO C MYHKTHPHHUTE U
IUTBTHH JUHUK 32 O, U Q, choTBeTHO. [IpHHOCHT
Ha 0a3zata Q) B 00mara e)eKTUBHOCT Ha ChOMpaHe

Qe:
a, ex;{— ax/.)
1-°L;,

expal).eL, ~S,L,/ D) +sSHT/1,) +(S,L,/ DEKT/L,) }

9, =0-R) (1)

nn

chT/L)+(S,L,/D,)sKT/L,)

KBIETO: o(4)-KoepuImeHT Ha abcopOmms B
MOy IPOBOTHUKA a.=47k/1, sm']; L,-nudy3nonHa
IBIDKUHA, um; R(A)-KoeQUIUEeHT Ha OTpaKeHHE OT
MMOBBPXHOCTTA, %; T - aOCOJIOTHA TemIeparypa,

VM3YUCIICHUE Ha TPUHOCA HA TMOBBPXHOCTHATA M-
obnact B obOmata e)eKTUBHOCT Ha chOupane - O
C€ yCTaHOBSIBA, Y€ TSI HE 3aBHCHU CBHIIECTBEHO OT
mudy3nMoHHaTa AbDKMHA B 0Oaszara, [4-6] m ce
nmpuemMa 3a Hem3MeHHa B nauamazoHa (0,5um—
1,1gm), ¢ur. 1. Kakro ce Bmwkma OT
anpoKCcUMHUpaHaTa KpuBa Ha (J; B MOBBPXHOCTHUS
mupy3MoHEeH  CIOH  ce  TorTplia  BHCO-
KOGHEePTUHHOTO W3IbYBaHE B ,,CHHHS JIHAIMa30H
Ha cpHUeBus cuektsp 0,1 um—0,4 um. Edexrus-
HOCTTa Ha chOMpaHe (J; HA TOKOHOCHUTEINTE B
MIPUIIOBBPXHOCTHHS CIIOM Ha COJApHUS €JIeMEHT
3aBHUCH TJIABHO OT MapaMeTpuTe Ha TUQY3UITa U
TEXHOJIOTHATA HA TIOJy4yaBaHe Ha p—n npexona. O
€ TOCTOSHHAa W 3aHIKEHAa B IBJITOBBIHOBHS
muanasoH (0,5 um — 1,1 um ). B 6a3oBata obsact
Ce TMOTIbIAa IMO-HUCKOSCHEPTUitHaTa O00JIACT OT
CITBHYEBHS CIIEKTHD

Tabn. 1 [TapameTpu Ha MOHOKpHCTaJICH Si

o] BEJINYMHA JIUMEHCHS
-] 1.0 100 MonokpucTanna Si cTpykTypa |n'p BUCOKOe(eKTHBHA
5]
= . _ X
= | os Q/,/-—-..__: e 20 JIbn60unHa Ha p-71 PEX0fIa-X; , 0.15m
Eod VAT TN | un]
2 0.6 i “ >0 /leOenHa Ha cojlapHaTa KIIeTKa) 350um
8 | o4 /() b \ b (cell thickness)- W, [um] #
|3 Konraktn kbM paboTHara mo-| 20 — neHTHukH, 92%
= 0.2 l J\ Qs \‘\ 20 BbpxHHHA (ohmic contact) AKTUBHA IIJIOII
—_ Lall \ d
= A Y
> 0 I ~L_1_ 1Yo Judy3na odaact
= | 02| 04 06 o8 1012 CpesHo BpeMe Ha JKHBOT Ha 5 10
[TOKOHOCHUTEIIUTE, Ty, /5] )
JIboKkHHa Ha BeaHaTa A, tan
[loBBpXHOCTHA KOHIICHTpaLUs, 1.10%
-3 ~1.
@ur. 1 O B 3aBucumoct ot A, Ob e edekTuBHOCT Ha Ns, [sm”]
chOupane B 6a3aTa; 05 — Ha HOBBPXHOCTTA, HPH Cxopoct Ha pekoMOUHALMs HY X
n3MeHeHne Ha T ot 1us 1o 100 us [IOBbPXHOCTTa Ha  IIOJYIPO- ~1.10

K; S,-ckopocT Ha peKOMOWHAIHUS HAa HEOCHOBHHU
TOKOHOCHTENM B Ga3oBara obmact, sm.s’. D, -
xoepuiment Ha gudysus B 6asara, sm’.s’. Ilpu

BOJHUKA, Sp, [sm.s”']

[podun Ha nudysusra Erfc—pasznpenenenue

ba3zoBa o0aacr

CriemuuyHO CHIPOTHBIICHHE,

35 L OnmaesH

[
N

10 102 103

Tox Ha kbco chemmenne.Jsc, [md cm?]

Jladprnonaa aesokuna - L [wn)

®ur. 2 3aBUCHMOCT Ha IUTBTHOCTTA HA TOKAa Ha KBCO
cbeauHenne Jsc, mA/sm’ ot nudy3HaTa ABIDKUHA Ln,
({m Ha HEOCHOBHUTE TOKOHOCHUTEIIH, U OT T , LS.

~10
P, [Q.sm]
Bpeme na skupor — v, [ us] KOG(I)I/IHI/ICHT Ha|
0.1] 1] 10] 100] 5 ~30
udysus D, [sm”.s™']
40 Hyomnnen OMHuUeH, [Ohm], CKO-]
—— L KoHTakTH: TOpeH KbM eMHUTepa)
= — [poCT Ha peKOMOMHAINS
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(front metal contact), TuIeH|

Sn—oc0. VI30THITHU TTpe-
KbM Oazata (rear contact)

xomu, Sn—0.

OnTuYyHu NapaMeTpH HA MaTepHaJIa

Koed. Ha nmornsinane, a | >80%

0,5 um — 1,1 um. [5-8]. TpssOBa ma ce moaueprae,
4Ye TPUHOCHT Ha Oasara BHB (POTOTOKA CHINO CE
MOHM)KaBa KbM Kpasi Ha ,,depBEHHUTE” IBJDKUHHA Ha
BbIHATa, T.e. B aumama3zoHa 0,8 um — 1,1 um,
mopajay MO-HUCKAaTa SHEPTUIHOCT HA JTHYCHHUETO.
V3MeHeHneTo Ha BPeMETO Ha KHUBOT - T BJIMSC Ha
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YYBCTBUTEIIHOCTTa Ha CI'HHYEBUS EJIEMEHT II0
OTHOIIIEHUE Ha Koe(ullMeHTa Ha chOupane Q, KaTo
y4acTBa B ropHara 3aBUCUMOCT (1) HesBHO upe3
L,, L=(D.7)"”. TIpu cumynarmonsus aHanu3 Ha Q,
u O BBB (yHKOHS OT A, c€ HaOIIOAaBa CHITHO
MOBJIMSIBAHE HAa HAKJIOHA HAa XapaKTePUCTHKAaTa B
IBIATOBBJIHOBUA auana3on 0,9um—1,1um , koero
peaTHoO TIOKas3Ba pasindHa ,,9yBCTBUTEITHOCT Ha
O, u Q 1o OTHOIIIEHNE HA ABDKMHATA Ha BBJIHATA

. BBBEXKJIa Ce BENMUMHATA: G (Z) =AQ/ AL,
)

C KOATO ce TIOKa3Ba 3aBUCHMOCTTa  Ha
M3MEHEHHETO Ha KoeduimeHTa Ha chOupane O
KbM M3MCHCHHETO Ha Jb/DKMHATA Ha BBJIHATA A.
Paznens ce yectoTHUAT AuanazoH Ha ¢wur.] Ha Tpu
y4acThbKa.

3a u30paHus JHMHEEH yYacThK B JIUana3oHa 3a A
0,9um—1,1um , cp(4) e:

| [O(2,9,0) = Oy, |/| [L1gam—0,9am] | =(0,7-
0,05)/0,2; T.e. AQ/Ay 1.09=3,25um™" , 3).
3a KbCOBBIHOBHUS YYaCThK YYBCTBUTEITHOCTTA €:

| [0 3) = Q35,01 | /| [0352am—0,240m] |=(0.8-

0,2)/0,15; T.e. AQ/Akg35.02=1,33um™, 4.

B  gmamazoma wa A (0,55-0,75)um 3a

qyBCTBUTEHOCTTA Gp(/) C€ MONTy4YaBaT 3HAYUTEITHO
10 HUCKHU PE3yJITaTH:
| [O(g ssn) = QAo 75,1 |/] [0,552m 0,75 um] | =(0,8
5-0,8)/0,2; AQ/A%g 75.0.55=0,25um’" (5),
KOETO € W TOoKa3aTeN 3a IMo-100pa cTabWiIHOCT Ha
CHEProOT/IaBAHETO HA COJIAPHHS CJIEMEHT B TO3M
YECTOTCH JUAara3oH.
2. DoOTOTOK

CyMapHUSAT TOK OTJaBaH OT MOHOKPHCTAaJIeH
COJIapeH EJIEMEHT C€ OMpeJelisi KaTo MHTEerpaliHa
BEIMYMHA HA TPOU3BEJCHHUETO OT  obIara
eheKTHBHOCT Ha CcHOMpane Ha ,mu30uTHTE”
eNIeKTpOHHU - O, U Opost Ha GoToHUTE - N, B IIbUe-
HUETO TMaJali0 BBPXY coOJIapHaTa KIeTKa B
obmactTa MeXmy eQeKTHBHUTE NIBDKHHH Ha
BeiHata A 0,1um —1,1um. Tlo mony e moka3aHa

730~
Tiren L

.-

.0 -

Pad

IMHMCH

(), <

0.8 L

Che/HEHILE, TIp)

(JTHOCHTE/THA IITBTHOCTHA TOKA HA KBCO

Lo TV

®ur. 3 3aBHCUMOCT Ha OTHOCHTEIHHS TOK HA KBbCO
ceenuHeHne Joo/Joc(w=350um) HA (POTOBOITAUKA BBHB
¢byHkuus ot otHowenuero L,/W
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aHAIMTUYHATa 3aBUCHMOCT Ha TOKa Ha KBbCO
crenuaenne oT Q u N, , [1-4].

1,2u
—e j ON ,dA,

0,2u

(6)

shortcircuit

3aBHCHUMOCTTA Ha TOKa Ha KbCO CheAWHEHHE J,
OT BpEeMET0 Ha XHBOT - T , W CBIIO OT
mudy3noHHATa ABJDKUHA L, HA TOKOHOCUTEINTE, €
nmokaszaHa Ha ¢ur. 2. [4-6]. Axo nudy3uoHHaTta
IBIKMHA Ha HEOCHOBHUTE TOKOHOcuTenu € 1o 100
Um, 3aBHCHUMOCTTa Ha J;. OT L, € IpOoTopInoHaIHa
Ha [gL,. TpsOBa ma ce oTOeNmexH, ye ako AUQY3u-
OHHATa JAbKUHA L, ce noOmmku 10 jaeOelnHaTa
Ha cyOcTpaTa, GUr. 3 U30TUIHHUAT MPEXO]] crioMara
3a HapacTBaHE Ha IUTBTHOCTTa TOKAa Ha KBCO
cbelMHeHne J,., Mopaju HaMmajsBaHe Ha Opos Ha
TOKOHOCHUTEJIHTE, KOHTO peKOoMOUHUpAT
HeedekTuBHO. Paznukara e npubimsutento 2+5%;
T.e. ako nu(y3nOHHATA THIDKUHA Ha HEOCHOBHHTE
TokoHOocutenu € L,=350um u ce Wu3paBHH C
nebenuHarta Ha cyocrpara W=350um, L,/W xi1oHH
KbM 1 W B TO3W ciy4dail e(QeKTHBHOCTTa Ha
ceOupane Q me e okoio 65% . Koraro L,
HapacTHE U OTHomeHuero L,/W>1, epekTuBHOCTTA
Ha chOMpaHe Ha M3OTWIIEH MPEXOJ HapacTBa U
Moxe Aa pocturae 70%, [4-6].
3. Boar-amnepHa XxapaKTepHCTHKA

Ot BAX Ha “TBMHO” KakTo U OT (DOTOTOKa,
MOJKE J]a Ce OIpeJleNd KaKkBa 4acT OT eHeprusATa Ha
najamoTo JIbUYeHHe Ce€ M3M0J3Ba 3a OTHaBaHe
BBPXY TOBAp KaTo MOJIe3HA eNeKTpUIecKa eHepTUs,
M KaKBa YacT ce MpeBpbhIIa B TOIUIMHA. B ypas-
HEeHHeTO Ha ciapHUeBHS eneMeHT npu 300K ToBa e
MOKa3aHo 3a TOK Ha ThMHO:

4 ]_1 -
Vr_so0k

kbnero: V=kT/e=25,8mV npu (T=300K), Jy— TOK

(7

J=J, exp(

T, LS 0.1 1 10

o~ —
~ \\4
L =
= = -10 ] Onreraews
S 10 \

oy Y
== =
2 < \\"‘ -
=Tl 1 L1s0-
= = o TuIeH
z ==
(=R

e <
== ez
=
2
E = 10713
=
==
= 10 100

Lo, peim

@ur. 4 3aBUCUMOCT Ha TOKA Ha HACULIAHE Jy7=300x) HA
COJIAPHUSI €JIEMEHT BbB (DYHKIHS OT L,
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Ha Hacumiane, mA. Karo 3a Toka Ha HacuIiaHe,
IpU peliaBaHe Ha ypaBHEHHETO Ha qudysus [3-5]
3a HEOCBETEH, CTaHAapPTEH €IeMEHT C PABHOMEPHO
JderupaHa 0Oa3a, OMHYEH KOHTAKT M H30THIICH
Ipexo/ KbM THJIHATA CTPaHa, OTyJaBaMe:

eD,n? sh(T/L,)+(S,L,/D,)ch(T/L,) (8)
J, = X >
L,p, ch(T/L,)+(S,L,/D,)sh(T/L,)
To3u NHXXCKIITMOHCH TOK 3aBUCH oT

TEXHOJIOTUYHHUTE TapaMeTpu Ha cyOcTpata U B
YaCTHOCT OT CBOMCTBara Ha 06a3ara M IpH CHMYyJa-
nus cnpsMo auy3uoHHATa Ab/DKMHA L, Ha HEOC-
HOBHUTE TOKOHOCHUTENH, CJEl ampoKCUMalusi ce
monmydaBat rpaduknte Ha ¢Gur. 4, 3a OMHUYECKH
KOHTaKT W W30TUIICH KbM THJIHATa CTpaHa, [4-6].
TokbT J, 0a3upaH Ha €MUTUPAHUTE CICKTPOHHU B
0azara OT MOBBPXHOCTTa HMMa MPeodIIaaBaIo
BIMAHWE B TOKA Ha HacHmaHe Jy, a Toka J, €
Humoxen, okono 107, OrmoBo, korato L,
HapacTHE U CTaHe chu3Mepuma ¢ W Ha cyOcTpara,
BrpaJeHusIT W30THIICH IMPEXOJ BIHSE Ha TOKa Ha
Hacuiage — Jy, KaTo TO 3aHWXKaBa, IIpH
KOHCTaHTEH TOK OT TIOBBPXHOCTHAaTa 00JIACT
J~2.10™ /s,

Ot ypaBHenue (7) MoXe Oa ce H3BEHIE
3aBHCHUMOCTTA 33 HAIpEeKEeHUE Ha MpaszeH xof Vj,
BBB (QyHKIHA OT L,, um B nuana3ona 10-300 um u
Jla c€ YCTaHOBU YYBCTBHUTEIHOCTTAa Ha Hampeke-
HUETO Ha Tpa3eH Xoj OT L,. ANpoKcUMHpaHaTa
XapakTepucTuKa Ha V), uma Buaa Ha ¢wur. 5, [4-6].
UyscrBuTennocrra Gy(L,) € xKoHCcTaHTHA 10 L, =
100um.

Sy, (L):‘ [AVO(L:mom) _ALU(L:mm)] M [AL, (100—10)zm] ‘:
(0,5-0,4)/90=1,11¢” V.um™ 9)

B nmanazona 3a L,=100-300um, 4yBCTBHU-
TEIHOCTTA 110 HANPEKCHHE Ha IPA3eH XOA Gy .
HaMaJsABa 32 OMHUYCH KOHTAaKT U pacTe 3a W30-
TUIICH TIPU €KBUBAJICHTEH TOK OT MOBHPXHOCTHATA

obxact u remmieparypa 300K.
4. EdexTuBHOCT Ha npeodpa3yBaHe

T, LS 0.1 1 10
=
=
s [1z0-
S
— 055 THIICH ‘/
(=)
= -
o < — =
2 = lo.5 -
=SS =
I O
z e ‘/ MIHIEH
= o=
s BP0 )
= A
=
2 e
g 10 100
==t
Lon , pernt

®ur. 5 3aBUCUMOCT Ha HANpeXeHHE Ha Tpa3eH XOJ
Vir=300xy Ha oroknerkata BbB (QyHKUUS oT L, 3a
W30THUIIEH U OMUYEH KOHTaKT
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U3pazsiBa ce upe3 koeUIMEHTa HA TIOJIE3HO
JNEHCTBHE, W 3aBUCH OT TPOM3BEACHUETO Ha
MIPUBEICHUTE W aHAJIM3UPAHU IO-TOPE BEIUYMHU
Ha MOJYMPOBOJHUKA U C'bHYEBATA eMUCHS: Jy., P,
Vy, CF-xoedpurmeHT Ha 3ampiBaHe Ha BAX,
(10).

n=CFV,J/P,KbIeTO:P-unTETpaIHa €HEPIUs Ha

crpHYeBata paadanus, 100 m W/sz, [6-9].

1II. U3BOIH

OT W3BBPIICHUS aHAIW3 HA CBOWCTBATa W
BJIMSIHUETO HA BPEMETO Ha JKUBOT Ha HEOCHOBHUTE
TOKOHOCHTENN B 0a3oBaTa o0JacT Ha CTaHAAPTEH
(hoToCIIEeMEHT ce BUXKIA!
e  Axo nebenuHarta Ha cyOctpata W ce cBeze 10
mudy3noHHaTa AbbkuHA L, , To npu L,/W>1, O
3HAYUTEJHO HApacTBa, KaTO TEHJCHIIUATA € KbM
CWJIHO 3aHIDKaBaHe Ha JeOenrHarTa Ha cyocTpara, ¢
mesl Ja ce yBenuyu edekTuBHocTTa OoT () Ha
TOKOHOCHTEIIN c ITO-HHUCKa CHEPrUHHOCT
(pecniekTuBHO L,,).
e Bmkmar ce pe3ku NPOMEHU B UYYyBCTBU-

TEITHOCTTa Cp(4) B pa3siIM4YHM AUANa30HU Ha A Ha
CIbHYEBATa pajuanus, B HiIikom 0T THX,
A—(0,9um —1,1um), ipu nutica Ha GUIATPALINS CTa-
OMJTHOCTTA HA EHEPrOOTAABAHETO CE MOBIUSIBA He-
OJlaronpHsATHO, 3aBWILIABA CE TeMIlepaTypara Ha
cojlapHaTa KJeTKa OT MOT'BJIHATOTO hbuycHue (3),
4, (%)

UyBCTBUTENHOCTTAa &) € KOHCTaHTHA 10 L,

100um. Heobxomumo e: MUHUMH3UpaHe Ha W c
uesn nopobOpsBane (J; uarpauusi B epeKTUBHUS

IUana3oH Ha A ¢ men  monoOpsiBaHe  Ha
CTaOMIIHOCTTa Ha €HEepProoT/IaBaHE, PECIEKTUBHO
yBeJIMYaBaHE Ha  CGHEPrUiHUA  pecypc  Ha

(doToBONTAaMKA OT 3aHW)KABAaHE HA TOIUIMHHUTE
3aryom B cyOcTpara.
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AHAJIN3 HA AJITOPUTMMU 3A PYTUPAHE B BE3’)KWYHU CEH30PHU MPEXH
ANALYSIS OF ROUTING ALGORITHMS FOR WIRELESS SENSOR NETWORKS

Astexcanabp Musies, Bopucias Haiinenos, Autum Hopaanos

Pe3rome: AHanuzupa ce NPUIOKEHUETO Ha PA3JIMYHK AJITOPUTMH 32 PyTHUpPaHE B OE3KUYHU
ceHzopuu Mpexu. Pasrnenanu ca anroputmu katro LEACH, PEGASIS, LEACH-C u
XHOpU/IeH, KaTo € 00bpHATO BHUMAaHKE Ha KIFOYOBH 0cOOeHOCTH. Paskputu ca mMetonu 3a
nojoOpsiBaHe Ha eHepruifHaTa e(eKTUBHOCT Ha OEKMYHUTE BB3JIH, OajlaHCHpaHaTa
KOHCyMaIus Ha €Heprus, HaJe)KHOTO TpeaBaHe Ha HH()OPMAIS U BPEMETO 3a )KHBOT Ha
MpekaTta. [IpeacraBeHr ca CHMyTAIIMOHHA PE3YNITATH OT TAXHOTO CPaBHEHUE.

KirouoBu nymu: 0e3KIMYHN CEH30PHH MPEXH, BOJCII KIIBCTEP, eHepruiiHa e()eKTUBHOCT,

pyTHpALIX aITOPUTMHU

Abstract: This paper analyzes the implementation and existing issues in LEACH,
PEGASIS, LEACH-C, hybrid algorithm. They improve node energy efficiency, balance
energy consumption of all sensor nodes, enhance reliability of data transmission and
postpone network lifetime. Simulation results showed this algorithms are efficient.
Keywords: energy-efficient, cluster head, routing algorithm, wireless sensor network

I. BbBEJIEHUE

EnepruiiHo-e(peKTUBHOTO  pyTHpaHe €
OCHOBHa M€l B O€3KMYHUTE CEH30PHH MpPEXKH
(bCM), mopaau CHIHOTO OrpaHMYCHUHE Ha
eHeprusiTa Ha Oe3’)KUYHUTE Bb31U. PazpaboTBaneTo
Ha QITOpUTBM 33 MapUIpyTH3amhid € OT
CBHILIECTBEHO 3HAaUY€HHUE B NMpoekTHpaneTo Ha bCM.
Ta3u cratus pasriexza npoOneM CBBP3aH ¢
n300pa Ha BOJIENI KIbCTEp 3a ynpasienne Ha bCM
U CE AHAIU3MpPA OCTABAILIUTE AKTUBHYU BB3JIH B
Mpexara. ToBa ce  OCBUIECTBSIBA,  4pe3
MIPWIOKEHUETO U CPAaBHEHHETO HAa HAKOM OT Hai-
no0pure anropuTMu 3a pytupasne B BCM.

II. U310 KEHUE
1. H300p Ha Boaewy KIBCTEP 32 yIpaBJIeHUE
Ha BCM
1.1. Anamus Ha LEACH

LEACH e ab0puBmarypa ot ,Low Energy
Adaptive Clustering Hierarchy* (HuckoeHepruitHo
aJlaliTUBHA KIIbCTEpHA HMepapxusi). Toil € mbpBUAT
pyTHpall NPOTOKON OT CBO-KIBCTEPEH THII B
Oe3KkuuHUTE CEeH30pHH Mpexu. lloBedero ot
CJIeJIBAINTE CBO-KI'bCTEPHU pyTHpaimu
MIPOTOKOJH ca pa3padboTeHu Ha O6a3ara Ha LEACH.
W3bupaiikn Ha TPOW3BOJICH TMPUHITAIT BB 34
M3TpaXKAaHe Ha BOJIEII KI'BCTEP, U3MEXKIY BCUUKU
OCTaHajJ M, TOH OajaHcMpa HAaTOBapBaHETO Ha
Mpexara M IpefoTBpaTsiBa Obp3aTa ,,CMBPT™ Ha
rmagHUTe BB3MM [1]. [IpomechT Ha mpuiarane Ha
LEACH e muknuuen. llenusar nukbsia ce pasmens
Ha KIBCTEPH 0O BpeMe Ha aBe ¢a3u —Ha
YCTQHOBABAaHE M Ha CTa0WJIHO MpelaBaHe Ha
naHHM. Ha erama Ha ycTaHOBSIBaHE Ha KII'bCTepa
anroputbMbT LEACH reHepupa mnpou3BOJIEH
BOZCIN KIBCTEP, a Ha €Tala Ha IpelaBaHe Ha
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JAaHHU OCTAHAINTE KIBCTEPHU BB3JIH H3IMpaIaT
JaHHWA KbM Hero. Bopenmust xrscTep mpeodpasysa
JaHHUTE W TH u3Ipama KbM oOpaboTBamara
CTaHLMSL.

[Ipouecht Ha M300p Ha BOAEHI KI'CTEP MPHU
LEACH e mo cnemHusi MEXaHW3bM: BCEKH BB3ell
reHepupa Mpou3BoiHO yucio mMexay 0 u 1, ako
TOBa YHCJIO € IMO-MajKo OT mparoere T(n), Ton
myOJInKyBa Oelekka, 9e TOBa ca MPETEHACHTH 3a
BOJIelM KibCcTepu. lIpu Bceku crenBall UUKbBI,
aKo BB3EJIBT Beue € Om1 n30paH 3a BoJeII KIIbCTEP,
T(n) ce ycranossiBa Ha (. I[lo To3m HaunWH BB3ena
He MoXe Aa ce npeusdepe [2]. KoraTto Bb3ensT HE
e u30paH, To BeposATHOCTTa Aa Obae nzdpan e T(n);
C yBeIIM4aBaHe Ha Oposi HeM30paHU BB3JIH, MPArbT
T(n) Ha BomeNTHs KIIBCTEP CTaBa MO-TOJISIM.

BepositHocTTa Bb3€ll za re’epupa
MPOM3BOIHO YUCIIO, KOETO Aa € Mo-Manko oT T(n) e
OIlle TO-TOJIsIMA, TaKa 4e MOTEHIHAIBT My Ja €
CJIeIBaIll BOJIEI] KIIbCTEp ce yBenuyana. T(n) Moxe
na ObJe mpeacTaBeHo, uype3 popMyiaTa:

P neG
T(N)=<1-px[rmod(l/ p)] (D)
0 ngG

CTolfHOCTTa p TIPEACTaBs BOACIINS KITbCTE,
KaTo TPOICHT OT BCHUYKH BB3JIH, I' € OposAT Ha
nukauTe Ha ceneknus, r mod (1/P) e Opost Ha
BOJICIIUTE KIILCTEPHH BH3JIM B IIUKBJIA.

B cnywas G ce sBsiBa Opos Ha BB3IHUTE,
KOUTO HE ca U30paHu 3a BOJIEHI KII'bCTEP.

Henocrarbuu Ha anropursMa LEACH:

e OcHOBHAa IIeT HAa IIBPBUSA OOXOXKIAII
OUKBI € Ja Cc€ OINpeAeid TIPaBHIIHO BOJEI]
KI'bCTEP, TPE3 KOWTO JIa CE peaiu3upa PyTUPAHETO
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kbM OazoBata cranmusa. AnroputbMbT LEACH
“Ma CPaBHUTEIHO HUCKA BEPOSTHOCT 3a MpaBUICH
n300p Ha BOAELIMS KIIbCTEp U 3aBUCH OT T(n).
. HeiictBuero Ha anropureMa LEACH
ompenaensmo ce ot Gpopmyna (1) mokasa nmumncea Ha
3aBUCHUMOCT OT KOHCYMHUpaHaTa €HEprusita Ha
BB3JIUTE, KOCTO CTaBa scHO OT ¢opmyna (1), T.e.
T(n) He oTuMTa e€HeprusATa HA Pa3IUUHUTE
CCH30PH.
1.2. TlonoOpenue Ha anropursma LEACH

Teii xato BBB Qopmyna (1) He ce orumra
CHeprusiTa  Ha  BB3JUTE, TOBa  Hajara
yCBhBBpIIEHCTBaHE Ha anroputhmMa LEACH.

UzcnenBanusara Ha MHOXECTBO aBTOpu B.
Camurpama u M. AnaHsiM JaBaT Bb3MOXHOCT,
Yype3 NpPOMsHA Ha airopuTbMa, Jla CE BKJIIOYH
€JIeMEHT Ha KOHTPOJ Ha €HEepruAra Ha OTJACIHUTE
CeH30pHM ycTpoiictBa. B®B dopmyna (2) e

MoKa3aHa Ta3W 3aBHUCHMOCT B  IOAOOpEHUS
anroputsM LEACH.
T (n) — p Enfcurrent (2)

1-px[rmod(1/p)] E

n_max

En current © TEKyIIaTa eHeprus Ha BB3eNa, a
En max € IbpBOHAuUATHATA CHEPIHA.

[TomoOpeHHsT anropuThM, IEHCTBHETO Ha
KOWTO ce ommcBa upe3 gopmyna (2) moka3sa, de
BB3CNBT C IMO-HUCKA KOHCYMAallus Ha EHEpPrus e
n3bpan 3a Bomemr [3]. Pesynratute ot
eKCIIEPUMEHTHUTE TT0Ka3BaT, e MoJ00PHT Ha BB3IH
Bb3 ocHoBa Ha LEACH, moxe edextuBHO na
o00pH JKU3HEHHMS LUK Ha Mpexkata ¢ 20%.
Brmpexn Bcuuko, Taka MOJOOPEHHST alTOPUTHM
MMa HeJJOCTaThK, KOWTO ce M3pa3siBa B CIEIHOTO:

. KOTaTo Mpekara paboTH IBIBI TEPHOA OT
BpeMe TeKyllaTa €HEepruss Ha BCHYKH BB3JIU
HaMmaJsiBa, OT TyK Ciie[Ba, 4ye u mpara T(n) me e
no-Mainbk. B TakbB ciyuall 3HAUYUTENHO C€
HaMaJsiBa BEPOSATHOCTTA €IWH BB3eN Ja Oble
u3bpaH 3a Bojem| HW B KpallHa CMeTKa
MOTPeOJIEHUEeTO Ha €HeprHsi B MpekaTa ce OKas3Ba
HebamaHCHpaHO M JKM3HEHUS W LMKBJI CTaBa TO-
KpaTbK.

1.3. Pesynratu u aHayiu3 OT CUMYJIallUs

Hanpensxkbr Ha MEMS (Micro-Electro-
Mechanism System) u 0€3>KUYHUTE KOMYHHUKAIIUU
MpaBAT OE3’KUYHUTE CEH30PHU MPEXH BH3MOXKHH,
KOETO JlaBa BB3MOXKHOCT 3a INHPOK CIEKTHP OT
MOTCHIIMATHU MIPIIOKEHUS, BKJIFOUUTEITHO:
HaI[MOHAJIHA CHTYPHOCT, HaOJIOJEHHWE Ha OKOIHA
cpema, MEAWIMHCKHA CHCTEMH, TpOCIeisBaHe Ha
1eJIM, OTKpUBaHe Ha Moxapu u ap [4].

AHnanuzupaiiku AKTyaJTHOCTTa u
"enocrareiure Ha LEACH Toit Moxe ma Obnae
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CPaBHEH C TaKa HapeuyeHHsl eHEepPTruiiHO-e(eKTUBEH
kibpereper anroputeM (MS-LEACH).
Wsnomssaiiku  TexHHMKa Ha  OOEKTHO-
OpUEHTUPAHO MOJEIUpaHe Cce €eMylupa TO3U
AITOPUTBEM  Upe3 miatdpopmara MATLAB.
Pesynratute ca cwpnocraBern ¢ Te3u Ha LEACH.
Mpexara ce cbctou oT 100 BB3ena IMpOU3BOIHO
pasnonoxkenu Ha 1wiont oT 100m x 100m.

— Leach

— MS-Leach

1 L 1 1 I L

100 200 300 400 500 600
ObnxuHa Ha mpexaTa (M)
®ur.1 Cumynauus npu 100 Bb3ena.
200071
—— Leach
1800}
1600 - —— MSLeach
1400
=
5 1200
=
= 1000

800
600

203(

i 5 5 1 L Fl

100 200 300 400

AbnkvHa Ha MpexaTa (M)

@wur. 2 Cumynanus npu 200 Bp3ena.

Ot ¢ur. 1 u 2 ce BWKAa, 4e aIropuThbMa
MS LEACH Boau A0 mo-Majko KOHCyMHUpaHa
eHeprust OT CEeH30pUTe B  TIIpoleca Ha
KIbcTepu3aruss u moxacurypsisa ¢ 30-36% mo-
IBIBI JKABOT HA MpekaTa B CpaBHEHHE C
anmroputebMa LEACH. MS LEACH mnpaBu mo-
MagbK Opoi OOXOXKITaHWsS Ha CTPYKTypara OT
CeH30pu B OE3KMYHATA CCH30pHA MpEka, C Iel
oTIpesieTisTHe Ha BOJIEIT KIIbCTEP.
2. AHaau3 Ha aKTMBHUTe Bb3Ju B BCM
2.1. Amnamu3 Ha LEACH-C

IIpu LEACH anropurpMa KIBbCTEpUTE CE
chopMupaT MO CaMOOPTaHMW3ALNMOHEH HAYWH, MPHU
BCEKH IMKBJ Ha chOupaHe Ha maHHU. Oxomo 5%
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OT BB3JHUTE B Mpekara W30paHH IPOU3BOJIHO CE
IPEeBpBILAT BbB BOJACUIN KIbCTepH. Te mampamar
CIWJIEH HAcO4YBalll CUTHaJll KbM BCHYKU BB3IU U
CEH30PHHUTE BB3JIM pellaBaT KbM KOW KIIBCTEP Aa
ce IMPUCHEIUHAT, MpeLeHsIBalKM cujaTta Ha
MOJly4YeHUs] CHUTHajJ. PasmpbcHaTata KIbCTEpHA
(dopmarus BB Bceku nukba Ha LEACH moxe na
HE cB3manme NMoOph KIIBCTEpPH, KOUTO na ObaaT
epekTuBHU. B momoOpeHara Bepcuss Ha TO3H
anroputbM  Hapedena LEACH-C (LEACH-
Centralized) Ta3u xrbpcTepHa opMarus ce 3agaBa
Ollle B HAYaJOTO HAa BCEKHM LMKBJ, H3MOI3BAMKU
LEHTpaIU3UpaH aIrOpUTBM MpPEAOCTaBeH  OT
0asoBata craHUMA. Bbopeku, 4e eHEpruiHuTE
pasxoam ca mo-pucoku mpu LEACH-C, kato 115110,
TO3U aJTrOpUTBM Ce€ TMpeAcTaBd Mo-Ao0pe OT
LEACH, 3apagu mnonoOpeHara  KIbCTepHa
¢dopmauusi mpenocTaBeHa OT 0a30BaTa CTaHLMAL
LEACH u LEACH-C ca uaeHTH4YHH B YacTTa Ipu
CbOMpaHEeTO Ha JaHHUTE IO BpeMe Ha LUKIHUTE.
AnroputeMbT LEACH-C momo06psiBa mpou3Boan-
tenHocTTa OT 20% 10 40% B 3aBUCHUMOCT OT
napaMmeTpuTe Ha Mpekara B cpaBHeHue ¢ LEACH,
[0 OTHOILIEHHE Ha IBJIHUSA OpOH LMKIM Ha CHOU-
paHe Ha JaHHUTE, KOWUTO MOXKEe Jja Ob/ie TOCTUTHAT
npeay, T.Hap. ,,cMbpT" Ha ceHzopure [5].

2.2.  Anammus Ha PEGASIS

AnroputembT PEGASIS e Ha mno-Bucoxo
uuBo or LEACH. OcHoBHaTa 1en Ha aaropuTbMa
€ yBeJIMuYaBaHe JKMBOTa Ha Mpexara. Bw3mure ca
OpraHu3MpaHy BBB (opMaTa Ha BEpHUra, Taka ue Aa
KOMYHHMKHpAT CaMO C TE€XHUS Hal-OJIM3BK ChCE.
3a pasmuka or LEACH, PEGASIS wu30sarsa
(opMHpaHETO Ha KIBCTEP M M3IOJI3BA CaMO €IHH
Bb3€JI BbB BEpUraTa 3a IpeAaBaHe KbM 0Oa3oBaTa
CTaHLIMA, BMECTO Ja M3MO0J3Ba MHOXECTBO BB3JIH
(¢ur.3). ToBa HamansiBa pa3xola Ha €HEPrus 3a
IpeJaBaHeTo Ha JaHHU 0 BpeMe Ha BCEKH 00XO[,
TB KaTO U3Pa3XOJBAHETO Ha EHEepPrus ce
pasmpenens paBHOMEPHO MEXAY BCUUYKH BB3JH.
PascrosHueTo, Ha KOETO BB3NIUTE NpeJaBaT JaHHU,
B IIOBEUETO CJIydyad € IO0-KpPaTKO B CPAaBHEHHE C
LEACH (xbaeTo BB3IWTE TIpenaBaT JaHHUTE IO
BOJCIIHS KIBCTED).

[Ipu TO3M anrOpUTHM KOJIMYECTBOTO NAHHHU,
KOUTO TPsOBa Ja MpUeMe BOJACUIUS BBH3EN € Haii-
MHOTO B¢ choOmenus BMecto 20 (20 BBb3ena Ha
kscrep 3a 100 Bp3moBa Mpexka mpu LEACH).
Karo pe3ynTar oT ToBa caM0 €AUH Bb3€J U3IIpalia
JaHHWTE KbM 0Oa3oBara CTaHIHUA, 32 €IHO
00X0’KIaHe Ha MpeXKaTa OT CeH30PHHU YCTPOUCTBA.
CrOpannTe mHaHHM Ce€ H3mpamar KeM 0a3oBara
CTaHLIMA OT BCEKH BB3EJN [0 BEpUTaTa, pelyBailku
ce. Pesynratute oT cumynanusATa HOKa3BaT, 4e
anropurbMa PEGASIS e B cbcTosiHUE Aa yBeauuu
IBOMHO JKMBOTAa Ha MpeXara B CpaBHEHHE C
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LEACH. IToxo0OHO YBEJIUYCHHE Ha
MIPOU3BOAUTEITHOCTTA ce IOCTHra, upe3
npeMaxBaHE Ha  Pa3XOauTe, CBBP3aHU C

IUHAMHYHOTO (opMUpaHe Ha KIbCTEPH TIpH
LEACH [6]. AnmropursMbT PEGASIS m3BBpmBa
CJINBAHEC Ha JaHHU Inpu BCCKU BB3CII, C
M3KJIIOUCHUE Ha KPaWHUTE BB3JIM BHB BEpUTara.
Bcexu BB3en cimBa TaHHUTE, MMONYYEHH OT Chceaa
CH C HEroBHTe COOCTBEHH, 3a Ja IeHepupa eIuH
001 TaKeT ChC ChINATA IBIDKUHA U CJIE]] TOBA T'0
M3Mpalna KbM CIIeIBAIUs Bh3EIL.

Boenpekn ToBa, anmroputsMbT PEGASIS
JNEMOHCTpUpa TrojsiMo  3abaBsHe 3a  Haii-
OTJAJICYCHUTE BH3JIM BHB BEpHUTaTa, AOPH U CIIE]
n30ATBAaHETO HAa CHEPTUHHUTE pa3XxoaW 3a
TeHepUpaHeTO  Ha  KIbCTEp.  ANTOPUTHMBT
PEGASIS mnpuema, 4ye BCEKH CEH30pPE€H Bb3el
MOXke na ObJe B CBhCTOSHHE Ja KOMYHHUKHpa C
0asoBara craHuMA JuUpekTHo. Ha mpaxTuka
CCH30DHUTE  BB3IH  U3MOJA3BAT  MYJITHU-XON
KOMYHHKAIHA 32 J]a JOCTUTHAT 0a30BaTa CTaHIHS.
Ocsen ToBa PEGASIS mpuema, ge:

o Benukn BB3MHM  mOgAbpKaT MmBIHA 0asza
JaHHU 3a MECTOIIOJIOKCHUETO Ha BCUYKU IPYId B
MpeKaTa;

o Bcuukn ceH30pHM BB3TM MMAaT €JHAKBO
KOJINYECTBO EHEPTHUsl U BEPOATHO ,,yMHUpAT* TIO
€/IHO U CBHILO BpEME.

@ur. 3 Opranuszanus Ha Bb3auTe B bCM

2.3. Cpasueane mexmy LEACH, PEGASIS u
LEACH-C

3a ;ma ce yBeNMYM BPEMETO Ha JKMBOT Ha
CEH30pHAaTa Mpeka ce Mpeajara HOB IMOIXOJ 3a
pyTHpaHe, KaTo ce BBbBEXIa XHOPHIEH MPOTOKOIM,
KoiitTo komOuHmpa aa anroputbmMa: LEACH u
PEGASIS. 3a nga ce ompenenu oOmuar Opoil Ha
KUBUTE BB3JIM, OCTAThYHATA €HEPTUs OT CEH30p-
HHUTE BB3JIM c€ U3MepBa Ha Bceku 10 cexyHam mpe3
1sj1aTa IPOABIKUTEIIHOCT HA CHMYJIAIIUSATA.

Ha ¢wur. 4 e mpemcraBeHO cpaBHEHHE Ha
XUOPUIHUSA TMPOTOKOJ C  pasjMyHu  JAPYTH
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anmroputmu (LEACH, PEGASIS, LEACH-C), mo
OTHOIIICHUE Ha BPEMETO HAa JKMBOT HA MpeEXkara.

120 4
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100 essteies g - LECH
LECHC
20 ﬁ.h. Progosed-Hg
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®ur.4 Bpoii Ha )KUBUTE BB3JIH BHB BCEKH €IIH
MOMEHT

3a ga ce TMpoaBKA TO-HATaTHIITHOTO
OIICHsIBaHE Ha paboTara Ha XUOPUIHHS MPOTOKOI,
C€ OTYHTAa T.Hap KOe(UIMEHT HA ,,CMBPTHOCT IO
BpeMe Ha msIaTa CUMYJIAIHS.
Bpeme (cek.)
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MPOLLEHT Ha "MBPTBUTE" BB3AN

®ur. 5 IIpoueHT ,,MbPTBA’ BH3JIU
29

Koedurmmentrst Ha  ,,CMBPTHOCT C€
dopmupa Ha 0Oaza Opod BB3IH, 3aryowiau
CrocoOHOCTTa CcH  Ja  paboTAT  KOPEKTHO,

BCJICZICTBUE HA 3HAYHWTENEH CIHajJ Ha TAXHATa
eneprusi. [lonydeHure pesynraTu ca MpeacTaBeHH
Ha rpadukaTa Ha Qur. 5.

Bv3 ocHoBa Ha  pesyiarature  OT
CUMyJIallUATa CTaBa SICHO, Y€ XUOPHUIHUAT
MPOTOKON ~ TOAO0OpsBa  pasmpeleieHHeTo  Ha

EHEPrusATa BHTPE B KIBCTEPUTE, CIIECTSABA CHEPTHUS
U yIBDKaBa )KUBOTa Ha Mpexkata ot 50% mo 76% B
cpaBHeHue ¢ LEACH wu or 45% mo 55% c
LEACH-C. Cemo TpsiOBa ma ce ortOenexu, 4e
KpaHOTO BpeMe Ha »XKHUBOT Ha Mpekara € OJIM3KO
Io mpeanonaraeMoTo Ha amroputbma PEGASIS
(or 7% mo 15%). XuOpUIHUAT aNTOPUTHM
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mpennonara Hai-moOpust pes3yirar, Tbi KaTo
yBelI4yaBa BPEMETO Ha JKUBOT Ha MpexaTa B
cpaBHeHue ¢ LEACH wu 3HauuTenHo HamansBa
MIPEKOMEPHOTO 3a0aBsiHE XapaKTEPHO 3a
PEGASIS.

III1. U3BOAN

OT HanpaBeHMs aHaIU3 CIENBA, Y€ BCEKH
€IMH OT QJIrOpUTMHUTE MOXEe Ja HaMmepu
MIPUJIOKEHUE B 3aBHCHMOCT OT pe3yiTara, KOHTO
ce LeJu.

ANTOPUTHMBT LEACH Oaiancupa
HAaTOBapBaHETO HA MpekaTa M MpPeJoTBpaTIBa
O0bp3ata ,,cMBpT Ha TiaBHUTE BH3MH. MS LEACH
BOAUM 1O TMO-MAJIKO KOHCYMHpaHa €Heprus Ot
CEH30pHUTE B IIpoleca Ha KIIbCTEPHU3aIHsL.

Ot cBos ctpana anroputsMbT LEACH-C e
nmonobpeHa kmbcrepHa (opmanums, a PEGASIS
n30sArBa (opMHpaHETO Ha KIBCTEp M H3IOJI3BA
caMO €IUH Bb3€Jl BbB Bepurara, 3a Jia Ipeaana
KbM 0a3zoBara CTaHLHS.

XuOpUAHHUAT  AJITOPUTHM, KOMTO e
koMmOuHaruss ot LEACH u PEGASIS, ynwmkasa
3HAYMUTEIIHO )KMBOTA Ha MpeXara.
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MOJEJIMPAHE HA ITPOLIECA HA OXJIA’KJIAHE HA TBHKU METAJIHU
IIVTIACTHHH OT CTOMAHA 08KII

MODELLING OF COOLING PROCESS OF THIN METAL PLATES FROM 08KP STEEL

Ienka 3aareBa, Kpnerun Hopaanos, SIpociaB Aprupos

Pestome:[IpencraBeHn ca pe3ylTaTH OT TEOPETHKO-CKCHEPHMEHTAIHO H3CiIeABaHe Ha

HECTAllMOHApHA TOIJIOTIPOBOAHOCT IIPpH OXJIaXXAaHE

clieq CJICKTPOCHIPOTHUBUTEIITHO

HarpsiBaHe Ha TBHKM IUIACTUHH OT cToMaHa O8km. YcTaHOBeHa € BB3MOXKHOCTTA, C
IOMOIITA HA MPOrpaMeH NPOAYKT, Ja Ce NPEeICTaBH NMPOTHYAHETO Ha Ipolieca, KaTto ce

BapHpa ¢ U3XOJAHUTE NapaMeTpH.

KarouoBnu AYMHU: HECTAIIMOHAPCH TCPMUYCH aHAJIU3, OXJIAXKAAHE, IJIaCTHHA

Abstract:In the present article, the results obtained through theoretical-experimental
investigation of the non-stationary heat conductivity in the cooling process of thin metal

plates from O8kp steel after electro-resistant heating, are shown.

Furthermore, the

possibility of process prediction by means of a programme and input parameter variation is

identified.

Keywords:cooling, transient thermal analysis, plate

I. BBBEJIEHUE

[Ipu enexTpoCHIPOTUBUTEIHOTO 3aBaPsIBAHE
MOHOJIUTHOTO (HEpasriio0sieM0) CheIWHEHHE € B
pesyaTaT Ha €JHOBPEMEHHOTO TEPMHYHO U
MEXaHWYHO BB3JIEHCTBHE B 30HaTa Ha KOHTAaKTa
MEXNIy 3aBapsBaHUTE 4YacTH. 1e3M 4YacTh ce
3arpsiBaT OT TOIUIMHA, KOATO C€ IOJIydaBa IPH

[IPOTUYaHE HA EJNEKTPUYECKUS TOK, CBIJIACHO
3akoHa Ha [xayn — Jlenn
Q=I".R.t (D)

Kkb1eTo: Q — kommaecTBo TorutrHa (J);

I — 3aBapbueH Tok (A);

t — BpeMe Ha IpOTHYAHE Ha 3aBapbUHUS TOK (S);

R —cenporusienne Ha npoBogHuKa (£2)

U cled TpUiaraHe Ha MEXaHW4YeH HATHUCK, 3a
aKTUBHpAaHE HAa TOBBPXHOCTHH AaTOMH, C€
MojlydaBa METamHOTO chenuHeHue. [lpm Tasm
TEXHOJIOTHS Ha 3aBapsiBaHe C€ M3IOJI3BAT BHCOKHU
croriHoctd Ha Toka (0T 1 mo 200 kA) u Hucko
Hanpexenue (10-15 V). Harpssaneto craBa 0bp30
Y TIPOIIECHT MPOTHYA 32 MHOTO KPAaTKO BpEeMe.

B 3aBUCUMOCT oT KOHKPETHUS
TEXHOJIOTUYEH IPOLEC TOIUIMHHUSAT U3TOYHHUK €
pasiuyeH, HO pa3MpOCTPaHSIBAHETO Ha TOILIMHATA
B 3aBapsBaHaTa KOHCTPYKIHUS C€ IMOAYMHIBA Ha
€JIHU U ChIM (pu3nuHu 3aKoHM [2-3].

HaunabT Ha OXJaXKIaHe Ciel] HArpSBaHETO
CBIIIO € Ba)KEH 3a CTPyKTypaTa M CBOWCTBaTa Ha
3aBapEHUTE YaCTU. EKCIIEpUMEHTATHO H3CJICABaHE
Ha Ipolieca Ha oxXJaxKJaHe ¢ pasriaeaano B [1].

[Ipu 3aBapsiBaHe mpolecUTe, MPOTHUYALIN B
METaJINTE, ca B YCJIOBHTA Ha OBpP30 HArpsBaHE H
oXJaxkJaHe J0 cTailHa Temmeparypa. OTaensHaTa
TOILTMHA 110 BPEeMe Ha OXJIaX/IaHe € HePaBHOMEPHO
pasmpeneneHa KakTo M0 MOBbPXHHWHATA, Taka W B
obemMa Ha pas3riIeKTaHus OOCKT.
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MogenupaHeTo Ha  TOIDIOOOMEH B
XOMOT€HHa  cpela  IpeAcTaBisiBa  MPOIIEC,
ChueTaBalll MaTEeMaTHYHO OIUCaHue, (Qu3nUHa

000CHOBKa M €KCIIEPUMEHTATHO TTOTBBPKIAeHHE. B
OCHOBAaTa Ha METOAWTE HA MOJCIHUPAHE CTOU
MPUHIAIIBT HA mopoOuero. Mojenupanero OuBa
MaTeMaTUYHO,  (U3NYHO, KOMOWHUPAHO U
cratuctTuaecko  [4]. 3a  ymecHsABaHe  Ha
MOJEIHUPAHETO C€ U3IOI3BAaT MPOTrpaMu  KaTo:
ANSYS; COSMOS; COMSOL MULTIPHYSICS.
Enua oT Hail-HOBHUTE W MOJOOPEHH TIPOIYKTH,
U3MOJI3BaHU 32 TEOPETHYHO W3CIEIBAaHE Ha
HECTAallMOHAPEH TEPMUYCH aHaIM3, € MporpaMara
Autodesk Simulation CFD.

I1I. U310 KEHUE
1. IlocTanoBKa Ha 3a/ayaTa

3amagata € CBBp3aHa C TCOPETHUYHH
W3CIICIBAHMSA Ha TMpolleca Ha OXJIAaXIaHe Clej
CJICEKTPOCHIPOTUBUTEIHO  HarpsBaHe W IO-
KOHKPDETHO ¢ BIMSHHETO Ha IIpoleca Ha
OXJIA)KJaHe BBB BB3JYIIHA Cpela Ha oOpas3lu OT
cromana 08xm ¢ gebenuna 0,5 mm.

3a pemaBaHe Ha HACTOsIIAaTa 3ajada ca
M3TOJ3BaHM TIPOTpaMHHM  TPOayKTH: Autodesk
Inventor 3D CAD software u Autodesk Simulation
CFD, ¢ mnoMomra Ha KOUTO C€ THpPeacTaBs
pasmpeneIeHneTo Ha TeMIlepaTypara B INTacTHHATA
TIPH TPOIIEC Ha OXJIAXKIAHE.

OCHOBHHTE 3a1a4d, KOUTO CE€ IOCTaBAT ca
CIIEIHHTE:
. CUMyJIHpaHEe C  YHACIEH MOJel  Ha
CJIIEKTPOCHIPOTUBUTEIHO HArpsBaHE HA IJIACTHHA,
C TOMOIITa Ha TporpamMHu npoayktu - Autodesk
Inventor 3D CAD software u Autodesk Simulation
CFD;
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o U3rpaXKJlaHe Ha MaTeMaTHYeH MOJIeN B
cpemata Ha mporpamMeH TpoaykT  Autodesk
Simulation CFD;

. npuiIaraHe Ha MeToJa Ha  KpaiHHUTe
€JIEMEHTH, 4Ype3 TNpOoTrpaMHHs MNPOAYKT, 3a
orpesiensHe Ha pasmpenereHueTo Ha
TeMIepaTypaTa Ha MOBBPXHOCTTa Ha IUIACTHHATA
[IPU HarpsiBaHe.

B rtexHonorusra Ha TepMuyHa 00paboOTKa,
pelraBaHeTo Ha 3a/la4yd C TaKbB XapakTep M3UCKBa
npuiIaraHe Ha CrielUalieH anroputeM. Mnesra mie
Ob/lc TMOKa3aHa BBPXY KOHKpPETHa  3ajauva.
[locnenoBaTenHOCTTa Ha pelllaBaHe Ha ChINara 3a
CUMYJIAIIMOHHO MOJeNTMpaHe Ha TIPOIECcHUTe Ha
TOILTONIPEHACSHE BKITFOYBA CIICAHUS AITOPUTHM:

1. ®opmupane Ha BXOJHHU JaHHU 32 U3CIIEABAHETO
Ha TOTUTMHHUS TIPOIIEC.

2. Cp3naBaHe Ha reoMeTpuUsATa Ha IJIACTHHATa U
CJIEKTPOIUTE B MporpaMeH mnpoxykT Autodesk
Inventor 3D CAD software.

3. IlpexBbpisiHE HAa TEOMETpHUATa B TPOTpaMeH
npoaykt Autodesk Simulation CFD c¢ wmen
W3CIIeIBAHETO MY.

4. N360p Ha paboTHa cpema oT MeHI0 “IIprioxHN
Mozenu” u 3DTum Ha n300paKeHUETO.

5. U3bop Ha Buma TepMudeH aHanmu3 (B ciydas
HeCcTaIllnoOHapEeH).

6. 3amaBaHe Ha TeOMETpUATA Ha GU3HYHUS MOJEIL.
7. 3amaBaHe Ha  XapaKTePUCTUKHTE  Ha
MaTepUaINTE Ha IJIACTUHUTE U EIEKTPOJIUTE.

8. 3ajaBaHe Ha HAYAJIHU ¥ TPAHUYHU yCIIOBHSL.

9. Jluckperwsamus Ha Mojela Ha KpaiiHU
SJIIEMEHTH.

10. “PemaBane Ha 3amadaTa’.

11. Pesynraru.

12. Ananu3 Ha pe3ynTaTure.

Pasrnexxga ce  pasmpeneneHHMeTo  Ha
TeMmIeparypara IO BpeMe Ha OXJIaKAaHe OT
MakCUMaJlHaTa TEMIIepaTypa Ha HarpsBaHe JO
oxnaxaaneto 10 20°C, KoraTo 3aBbpIiBa MpoIeca,
€IHOBPEMEHHO 10 JbDKMHA ¥ IIHPHHA Ha
IJIacTUHATA.

3amayata e pasrieJaHa B TPUMEPHOTO

MPOCTPAHCTBO.

Mamemamuuen Mmooen Ha
HeCmayuoHapHomo  memnepamypHo  noie 8
nAGCMUHama.

MarematnyHarta (hopmynHpoBKa Ha
HecTaloHapHaTa HeJMHEHHa 0 OTHOLICHHWE Ha
TOIUIO(U3UYHHTE XapaKTePHCTHKH B

pasriexmaHus OOEKT 3ajada ce OIKMCBa ChC
CJIEIHOTO TU(EpPEHLINATHO YpaBHEHHUE:

o 0 oT 0 oT
L e @

+£kz.a—T +RI +q,
0z ~ Oz

KBJIETO:
C —cnienu¢nyeH ToruHeH kanaurer, J/(kg.K);
p — ITBTHOCT, kg/m3 ;
k — xoeunent Ha Toruonpenacsue, W/(m.K);
T — Temneparypa, K;
T— BpeMe, S;
I — cwma Ha TOKa, A;
qy—TeHepupaHa CHEeprus oT
W3TOYHUIN,(B cirydas 4y=0), W/m?;
R — enmextpuuecko crnpoTHBIIEHHE, (2,
KakKTO W YCJOBUATAa Ha €IHO3HAYHOCT 3a
pelmaBaHeTo My, AaJeKBaTHM Ha  PEaTHOTO
MTOBE/ICHUE Ha MPOIleca Ha OXJIaX/TaHe.

Teomempus na uzcredsanama ooracm

B cpemata Ha mporpameH TpPOJYKT ¢
Ch3aJIeH TeOMETPUICH Mozaen ¢ pasmepu 0=0.5
mm, h=10.8mm wu /=120mm.

QusuunU YCro8usl

B Ta6m.l ca mocoyeHH BKIIOYEHUTE B
Mojella XapakTepucTHKH Ha Marepuanute (C —
cneruduueH TOIUIMHEH KalalMTeT, p — IUTbTHOCT,
k — xoedunmeHT Ha TomonpeHacsHe). Bv3 ocHoBa
Ha TAX Ca CHCTaBEHHW CJIETHUTE 3aBHCHMOCTH 3a
c=c(t), k=k(t).

Ha ONHTHATA IMOCTaHOBKA
€JIEMEHTHUTE, KOUTO 5 M3TPaKIaT ca:
- OonToBe W Taiku, W3pabOTEHH  OT
HepbXkaaeMa ctomaHa, Mapka AISI 304;
- BTYJIKW W IIaiOW, KOHTAaKTyBallkd C
pasriiexnaHaTa IIacTiHa, ca MEIHU.

[IpoCcTpaHCTBOTO OKOJIO IUTBTHHTE Tela €

BB3IyX.

BBTPCIIHU

¢wur.1,

Tabn.1 Tomnopu3udHM  XapaKTEPUCTUKH  HA
MaTepHaInTe
p’ k’ Cp’
kg/m' | W/(m.K) | J/(kg.K)

Matepuanu
Bu3nyx 1,204 0,0256 1004
Men 8940 386,7 380,72
Cromana AISI 304 [ 8000 16,2 500
Cromana 08k 7833 55 465
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®ur.1 uckpernsamust
@ur.5 UncieH pe3ynraToTpasnpeaeieHueTo
HaTeMIIepaTypHOTONOJNE B TIacTHHATa 3a 60 s mpu
OXJIAXKIaHE

ns

@ur.2 Yucnen PesynraT oT pa3npeaeieHneTo Ha -
TEMIEePaTyPHOTO T0JIE B TUTacTHHATA 3a 10 s mpu .
OXJIAXKIaHe

@Our.6 YncneH pe3ynraT OT paslpeeIeHHeTo Ha
TEeMIepaTypHOTO ToJie B MuIacTuHaTa 3a 120 smpu

. OXJaKIaHe
o
550
B S0+
- 400 |
- & 3% |
i
E;m
—tnam
- 20 | -t
S
200
- 1%
100 +
®ur.3 YucneH pe3yaTar oT pa3npeeeHHeTo Ha @l
TEeMIEepPaTypHOTO MOJe B IuIacTUHATA 3a 20 s mpu il !
0 10 0 30 0 50 &0 o L] %0 1o 110 120
OXJIaXK/IaHe nd

@ur.7 Pe3ynTar oT 4ucIeHUs MOAET NPH OXJIaXKaHe

—Tmax

Temneparypa, °C

@ur.4 YncneH pe3ynTar oT pa3npeeIeHIeTo Ha A A i A o A B

TeMIEepaTypPHOTO ToJIe B IutacTuHaTa 3a 30 s mpu B
OXJTaK/IaHe @ur.8 Pesynrar 0T eKCIIEPUMEHTATHOTO U3cneaBaHe [1]
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Hauannu u CPAHUYHU YCIIOBUA
Hauamnoro yCii0BUEC 3a
OXJIaXXaaHEe €

mpoueca Ha

ﬂx,y’zev =T =const 3a =0 (3)

KbIETO V € 06eMbT Ha MOJEIHOTO TS0, M.

Orpaxxaanure TOBbPXHUHH Ca BB3AYX H
rPaHUYHUTE YCIOBHUS Ca €CTCCTBCHH.

Ha 0a3ara Ha orpaHudeHusTa, ompeicicHU
Mo-rope, B MPOrpaMeHus] MPOIYKT € TeHepupaHa
Mpe’Ka [0 METO/a Ha KpalHUTE €JIEMEHTH, KOSTO €
nanena Ha ¢ur.l. B pasrnexxganus ciyuyait Oposit
Ha enemeHTute ¢ 104 377 u Ha Bp3aure € 27 819.

2.Pe3yJiTaTH U aHAJIU3

CuMyJalMOHHUST MOJIEN € PELIeH B cpeaTa
Ha mporpameH mponykT Autodesk Simulation
CFD, B pe3yarar Ha KOETO € IOJYyYEeHO IThIHO
ONMCaHWE Ha Tpoleca Ha paslpelelicHHe Ha
TEMIIEPATYPHOTO TOJIC B M3CICABAHUTE yYACTBIM
Ha TUIACTMHATA, MPU OXJAXKJaHE BHB BH3JAYyIIHA
cpena.

[lony4yeHuTe OT YKCIEHUS MOAET CTOMHOCTH
Ha TEMIIEpaTypUTe Ha OKOJIHATa cpena t,, U Ha
iacTuHaTa t,,., B Tpoleca Ha OXJaXKAaHe ca
MOKa3aHu B Ta0JI. 2

Ta6n.2 Tomnopu3uIHNTE XapaKTEPUCTUKU Ha
IJIACTHHATA, TIOJYYEHH OT YUCICHHS MOJIeI

:’ tewC |t C | Tys | tee C tuss C
20 | 2438 [5863 |80 |[316 2488
30 (26,61 |5483 |90 |[323 205,1
40 | 28,15 | 4950 | 100 | 32.8 171,0
50 | 293 4339 [ 110 |333 144,4
60 | 29,9 368,8 | 120 | 33,7 123,6
70 | 30,8 305,0

Pesynratute OT  pasmpeNelNeHHETO  Ha
TEMIIEPATypHOTO TMMOJIe€ TPH  OXJAKJaHE Ha

IJIacTUHATA ca NoKa3aHu Ha ¢ur.2, 3,4, 5u 6.
AHamu3bT Ha pE3yNTaTHTE OT YHCICHUS
MOJed T[IOKa3Ba, 4Y€ MPOLECHT Ha HarpsBaHe
MPOTHYA PSA3KO, ThH KaTO C€ Pa3rjekKiaa ThHKA
MEeTallHa INIACTHHA, KBAETO IIOBHMINABAHETO Ha
TeMIiepaTypata ce u3BbpmBa 3a Bpeme 20 s,
BCJICJICTBUE Ha MPOTHYAIIMs Ipe3 o0pasena TOK.
[Ipu crmpaHeTo Ha W3TOYHUKA HAa TOK, 3amO4Ba
mpoliec Ha OXJaXJaHe | TeMIepatypara B
IIJJACTUHATA CE TMOHIKABa IJIABHO 110 3a/aJCHHS B
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MpOJyKTa BpeMeBH mHTepBan oT 120 s, Tabm.2 u
¢ur.7.

Ot mnokazanute Ha (QUr.§ pesyiaTraTH oOT
eKCIEePHUMEHTATHOTO H3ciielBaHe ce HalironaBa,

Yye ©Ma T[OBTapIeMOCT Ha pe3ylTaTuTre OT
YHUCIIEHUS MOJETI.

I11. U3BOJAHN

e CeprmocraBgHeTO  Ha  pe3yiTaTure,  OT

TEOPETUYHOTO U EKCHEPUMEHTATHOTO HM3CIeIBaHe
Ha M3MEHEHHWETO Ha  TeMIepaTypuTe  IpH
OXJIAK/IAHEeTO Ha ThHKaTa METaJHA ITACTHHA CIIe]
eNeKTPOCHIPOTUBUTEITHOTO HAarpsBaHe, IIOKAa3Ba,
4e  CHUMYyJNAaUMOHHHWTE  H3CICIBAaHHA,  4pe3
MaTeMaTHYHHS MOJEN, aJeKBaTHO IIpech3/aBar
MPOLIECHTE Ha Pa3IpeeIeHHe Ha TEMIIEPAaTyPHOTO
TI0JI€ B pEATHUS OOEKT.

e  PaszpaborenusTr cumymnanuoHeH monen 3a 3D
MOJENUpaHe Ha TMpoleca Ha OXJaXKAaHEe IpH
IUIBTHH OOpa3Iy, IO3BOJISABA H3IOA3BAHETO HA
copTyepHHU MPOIYKTH, C IOMOIITA HA KOUTO MOXKE
Ja ce TpeAcKaxe MPOTHYAHETO Ha IPOLECHTE,
KaTo Ce Bapupa ¢ U3XOJHUTE MapaMeTpH.

OmuThT 3a TEOPETHYHOTO OIMCAHHE Ha
U3MEHEHHETO Ha TEMIEepaTypHOTO TIIOJie B
OTJIKAaHHS METAJI CJIe/l CKOPOCTHO HarpsiBaHe e
OCHUTYpH BB3MOXKHOCT M 3a OOSCHEHHE Ha
M3BBPIIBAIIA CE€ IPOMEHUTE B CTPyKTypara Ha
3aBapsIBAHUTE 4YacTH, 3a KauecTBaTa u
BB3MOXKHHTE  Jedopmarn B IIOJY4YEHHTE
ChCOUHECHUS.
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BBb3MOKHOCTH 3A U3CJIEJIBAHE HA MEXAHUYHUTE CBOMCTBA HA
CHUHTEPOBAHU METAJIHU MATEPHAJIN B JIABOPATOPUA ,,CBbIIPOTUBJIEHUE
HA MATEPUHAJIUTE“ HA TY-BAPHA

POSSIBILITIES FOR INVESTIGATION OF MECHANICAL PROPERTIES OF SINTERED
METAL MATERIALS IN “STRENGTH OF MATERIALS” LAB OF TU-VARNA

Jdusn lumutpoB

Pe3tome IIpencraBenu ca pe3yaTaTuTe OT MPOBEIEHU HA MEXaHWYHU M3MUTBAHUS (OIBH,
HATHCK, OT'bBAHE) BBPXY IPOOU OT CYpPOBH (HECIICUCHH) M CIICYCHU CTOMAHU, TIOTYYCHU 110
KOHBCHIIMOHAHA ITpaxoBoMetanyprudna (IIM) texHomorus. MeXaHUYHUTE H3IUTBAHUS Ca
MPOBEICHN Ha MOJepHH3HMpaHa (IH(pOoBH3MpaHa) YHUBEPCAIHA W3IUTATEIHA MAaIldHA
FU1000. Pasrmemana e TEXHOJOTHATa W HAKOM OCOOCHOCTH TpHU MOJIEPHH3AIMATA Ha
MammHaTa. [loka3aHW ca TONyYeHUTE ,,0-€ MUarpaMyd MpH H3MHATBAaHE HAa HATHUCK,
TPUTOYKOBO OTHBAHE U OIBH.

Kiro4oBu aAymMm: m3nuTBaHE Ha OrbBaHE, M3NMUTBAHE Ha OITBH, MPAaxoBa METaIyprus,
CIIEYeHH CTOMAaHU.

Abstract: Some of the possibilities for mechanical testing (tensile, compression, bending)
of specimens from green and sintered steels manufactured by conventional PM technology
are shown. Mechanical testing is carried out on modernized (digitalized) universal testing
machine FU1000. The technology and some of the features of modernization of the
machine are discussed. The ,,0-¢* diagrams obtained from compression, 3-point bending

and tensile tests are shown.

Key words: bending test, tensile test, powder metallurgy, sintered steels.

I. BbBEJIEHUE

CriedeHn crmjaBd € OOIIOTO Ha3BaHUE Ha
CIUIAaBM TIOJY4YeHH OCHOBHO IO KJIACHMYecKaTa
TEXHOJIOTHS Ha TIpaxoBaTa MeTamypras —
IIpecoBaHE Ha CMEC OT MeETaJeHH IpaxoBe U
cnnuaHeto uM (cuHTepoBaHe) [1,2]. OcHoBHaTa
XapaKTEepHCTHKAa HA TE3W MaTepUaIH € HAITHMIHUETO
Ha mopu. IlopectocTra BiMse Ha MEXaHHYHUTE
CBOWCTBA B HeraTuBeH acnekT ¢wur.l, ocobeHo
CIJIHO Ha TOKa3aTeluTe Ha IUIACTUYHOCTTA. Ta3um
oco0eHocT 00ycliaBs M pa3nuuuaTa BB (opmara,
pasMepute, HauMHHUTE 3a M3paboTBasHE Ha
poOHHUTE 00pa3Iy U METOUKATA HA MPOBEXKIaHE
Ha MEXaHWYHUTE W3NUTBAaHHUS, KOWTO ca
peraamMeHTHpaHd B CbOTBETHHUTE CTaHIapTu [3-7].
Haii-yecto KOHTpoMMpaHHWTE SKOCTHU MapaMeTpH
Ha CHHTEPOBaHHW MaTepHalli ca: SKOCT B CYpPOBO
(HecriedeHo) CBHCTOSIHME, TPU HW3MHTBAaHE Ha
HWIMHAPHYEH o0pasel (enpyBeTKa) Ha HATUCK HIIH
Ha MpU3MaTH4YeH Ha TpuToukoBo orbBaHe B/IC EN
23995:2002[3]; SIkocT W TUTACTHYHOCT B CIIEUEHO
CBhCTOSIHHE - OIpenens ce SAKOCT Ha OIThbH,
n3nuTBaHe Ha TpuToukoBo orbBane bJIC EN ISO
3325:2002+A1:2006[4] w/nnmm w3nUTBaHE HA SIKOCT
Ha HATHUCK.
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Ourypa 1. I3MeHeHne Ha MEXaHUYHUTE CBOICTBA HA
IIM matepuaiiu Ha *eJsi3Ha OCHOBA, B 3aBUCUMOCT OT
TUTBTHOCTTA (TIOPUCTOCTTA)

[Ipn w3nuTBaHETO HA SKOCT HAa OMBH CE
MPENOYUTAT CNPYBETKU C MPABOBIBIHO CEUCHUEC
B paboTHara 4acT, 0e3 MObIHUTEIHA MEXaHHIHA
obpabotka, BJIC EN ISO 2740:2009[5], ¢ur.2. B
HSAKOM CJIy4Yah Ce€ WU3MO0M3BaT M LWIMHAPHUYHU
o0pasiy, TONXy4YeHH OT CIedeHa NpU3MaTHIHA
3aroToBKa, 4pe3 MexaHWyHa oOpabOoTka. 3a
CIICUCHUTE CIUIABU CE OTYMTAT yCIIOBHA IpaHUIA
Ha mposnadade (Rg;), skoct Ha ombH (R,) u
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OTHOCHTENTHO yIbIDKeHHEe (A), a Korato cliea
CIIMYaHe C€ Mpuiara TePMUYIHO 00paboTBaHe ce
orpeiess caMo SKOCTTa Ha OIbH. M3nuTBaHeTo ce
M3BBPIIBA MPH HUCKA CKOPOCT HAa HATOBapBaHE.
Uznurarennata mamvHa TpsOBa Jia pasmonara c
HEOOXOUMOTO YCTPOUCTBO 32 MPEIU3EH 3alic Ha
nuarpamata P-AL [6].

%-* w .ﬂ‘ Uﬂ
MR BT
’ = .

@™
h=570%0.02; c=b+025; L, =32; L, =81+0.5
L, =89.7+0.5; w=8.7+0.2; R, =4.35; R, =25.

@ur. 2 ®opma u pazmepu Ha oOpaserr 3a U3MUTBaHE Ha
SIKOCT Ha OITBH ChINIACHO, mMm [5]

[Ipn M3nUTBaHETO Ha OI'bBaHE B HECIIEYCHO
WIK  CIEYEeHO  CBCTOSIHME, C€  HM3MOJ3BaT
MIPU3MATHIHU eTIPYBETKH. CrrimacHo [4]
pasmepure Ha empyBeTkara ca 30x12x5mm’, a
pascrosiHueTO Mexay omopure 25.4mm. Otuyuta
Cce MakCHMaJlHaTa CWJIa Ha paspyllaBaHe U ce
npecmsta skoctTa Ha orbBaHe TRS(Transverse
Rupture Strength).

W3nuTBaHeTO Ha HATUCK C€ TpWiara Io-
psaako. M3roTBAT ce HNMIMHAPHYHU MPOOHH Tena
(mait-uecto ¢ gmameTsp 12.7mm). Ha cypoBure

NpoOHWU  Tela ce  Oompenens  SKOCTTa  Ha
paspyllaBaHe, a Ha CIIEYCHUTE TaKHBa YCIOBHATA
TpaHuLa Ha IIpoOBJIaYaHC npu HaTHUCK.

UznutBaneTo Ha paauaneH HaTHCK [7] ce mpuiara
3a BTYJKH, KaTo Te Morar Aa ObJaT CypOBU HJIH
CIICYEHHU.

II. U3JI0KEHUE

1. MoaepHusupaune Ha YHHMBepcaJIHa
U3NHUTATETHA MALIUHA
IIpu MIPOBEXIaHE Ha MEXaHUYHU

M3MATBAaHUS HA MaTepualnTe, Ce M3MOI3BaT
YHUBCEpPCAJIHA HU3NUTATCJIHU MAalIWHU, CHa6I[eHI/I
ChC CHOTBETHHUTE MPUCTIOCOOICHHS, 3a
MIPOBEXK/IaHE HAa OCHOBHHUTE BHJOBE M3IHTBAHUS —
OITbH, HATUCK, OorbBaHe. Te TpsOBa ma moraT na
OCUTYpSAT  HEOOXOAMMOTO  HaToBapBaHe  C
W3WCKBaHATa 3a CBOTBETHUS THII W3IHUTBaHE
ckopocT. OcBeH ToBa TpsAOBa J1a ©Ma BH3MOXKHOCT
3a 3alMC Ha Tpolleca Ha U3MUTBaHEe (U3MEHEHUETO

Ha  HATOBapBaHETO, KaTo ¢dbyHKIIMS ~ Ha
nedopmanysTa Ha M3NUTBAHUS 00pasell).

[Ipennaranute OT BOJCIIUTE MPOU3BOIUTEIIN
ChBPEMEHHU H3IHATATEIHN MAaIluHA ca

060py,[[BaHI/I Hal-4eCTO CBC CHUJIOU3MECPUTCIIHU
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censopu (load cell) , ceHzopu 3a u3MepBaHe Ha
JMHEHHN TTpeMecTBaHus (€HKOJIEpH, HHAYKIMOHHH
WIA TEH30METPUYHM JaTYUIH), [O3BOJISBALIH
yopaBieHHeTo W cOopa, W 00paboTBaHEeTO Ha

JaHHUTE Ja ObJaT  OCBINECTBSIBAHU  4YpPE3
NEPCOHANIEH  KOMOIOTBP U CIEHUAIM3HUpaH
copryep. ChIueBpeMEHHO KOHCTPYKIHMATA H

3a[IBIKBAHETO HAa MAalIMHWATE HE Ca MPETHPIeNn
CBIIECTBEHH M3MEHEeHHs. ToBa JaBa BB3MOKHOCT,
ype3 ajanTaius caMo Ha U3MepBaliaTa 4acT, 1a ce
CIeCTH 3HAa4YUTEeNTHa YacT OT HWHBECTHUIMATA 3a
3aKylyBaHe Ha HOBa MamimHa. MoaepHu3anusaTa
Ha CTapy MOJICNIM M3IHUTATEIIHA MAIIMHH € 9acT OT
YCIyTUTE TIpenjaraHd OT TPOU3BOJIUTENHN, KaTO
Zwick Roell, WPM Leipzig u ap. Ciopen WPM
Leipzig upe3 MoaepHH3alMs MOXE J1a C€ CIIECTH
1o 60% ot eHaTa Ha HOBa MaiuHa [8].
Hannunara B nmaboparopusita o
CBIPOTUBIECHUE Ha Marepuanure Ha TY-Bapha
m3nuTarenda MammbHa e @ Momen  FUI1000.
[Ipouseenena e B OmBma [JIP mpe3 1989r.
MakcumaniHata cuia Ha HaToBapBane ¢ 10kN
(lton). MamuHata pasmonara ¢ KOMIIIEKTH
3axBallally MPHUCIIOCOOIEHUS 3a TPOBEXKIaHE Ha
W3MATBAaHUS Ha ONBH, HAaTUCK U OTrbBaHEe.
3aJBIKBAHETO e MEXaHHYHO, ype3
IIOCTOSHHOTOKOB €J1. IBHUraTell ¢ MoIHOCT SkW.
PerynupaneTro Ha CKOpoCTTa Ha U3MUTBaHE Ce
OCBILIECTBABA Ype3 MPOMsIHA Ha 00OPOTHUTE Ha el
neurarens. V3MepeHara Hail-HUCKa BB3MOXKHA
CKOpoCcT Ha m3muTBaHe, ¢ 2.0mm/min. OOmUAT
BHJ Ha pabOTHATa YacT Ha MaIllFHATA € T0Ka3aH Ha
¢ur.3, a mnpuHOUIHATA cXeMa C J00aBCHUTE
M3MEpBATEIIHU CIEMEHTH Ha (ur.4
Monepan3anusTa Ha MalIMHATA CE CHCTOH B
MOCTaBsIHE Ha MOJXOMSIIM EJICKTPOU3MEPUTEITHH
CCH30pH IMO3BOJISBAIY U3MEPBAHETO HA CHaTa Ha
HaTOBapBaHE M IPEMECTBAHETO Ha TIOABI)KHATA
IJIaBa Ha MAIIMHATa, KOETO € MOYTH WIACHTUYIHO C
nedopMaluTe Ha U3MUTBAHUAT 00pasell.
W3mepBaHeTo Ha cuilaTa Ha HAaTOBapBaHE €
OCBIIIECTBEHO Ype3 IOCTAaBSIHE HAa TEH30METPH Ha
CIIECTUYHUAT  €JEMEHT Ha  ChIIECTBYBAIOTO
CHJIOU3MEPUTEITHO YCTPOUCTBO, (ur.4,5;
W3mepBanero Ha  mpeMecTBaHETO  Ha
MOJBMKHATA TJIaBa HAa MAallMHATA € OCHIIECTBCHO
MOCPECTBOM (doToeneKTprUueH pactepoB
mpeoOpaszyBaTen  (pOTalMOHEH E€HKOojep,) Ha
MSCTOTO Ha 3amucBamusg OapabaH Ha MalTuHaTa.
BanwsT, 3amBmwkBam 3anmcBamms OapabaH, ¢
CBBpP3aH upe3 YepBsYHA MpenaBka (mo3umus 4,
¢wur.4) xpM 3aIBWKBAIIMS BaJl Ha MaIlHHATA
(mozunms 5, ¢pur.4). EHKoaepbT MMa pazaenuTenHa
cnocobnoct 1800umm/00. Ilpu TecroBeTe Ha
M3MEpHUTEeIHaTa CHCTeMa € yYCTaHOBeHa Bpbh3KaTa
MeXITy Opos UMITYJICH ¥ JIMHEHHOTO MpeMecTBaHe
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Ha MOJBMXKHATa raBa. [lomydeHa € KOHCTAaHTa
4. 4pm/umi.

(59

=

®ur.3 O6u1 Bua Ha pabOTHATA YacT Ha YHUBEpCalHa
m3nurarenHa mamuHa FU1000, ¢ MoHTHpaHO
MpUCTIOCOOIEHNE 32 M3ITUTBAHE HA OT'bBAHE

®ur.4 TlpuHnunHa cxema Ha MOJIEpHU3MpAHA MallTiHa
FU1000

1.En. osueamen; 2.Pemvuna npedaska; 3.3adsudiceauy
ean;, 4.Yepsauna npedaska; 5.Cveounumen, 6.
Yepesunu npeoasku; 7. Bummoge ocvuecmessauu
npemecmeanemo Ha noogudcHama 2iasa; 8.Iloosudicna
enasa; 9.Ilpucnocobnenus 3a 3akpensame Ha obpazeya,
10.Tensomocm; 11.Enacmuuen enemenm Ha
cunouszmepumento  ycmpoucmeo;,  12.  Cucmema
Vmeter4C; 13. Cvonpomugnenus cvbp3aHu 8 MOCMO8a

cxema;
16.BlueTooth npedasamen; 17.Pomayuonen enxooep.
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14.Komniomwvp, 15. BlueTooth npuemnux;

®ur.5 IlocraBsiHE Ha TEH30JATUYUIIM HA €JIACTUUHUSAT
€JIEMEHT Ha CHIIECTBYBAIIO CHIION3MEPHUTEITHO
YCTPOMICTBO

PR
|

Abrver o e
T —
. — /| | 3
%F - : T T —
@ur.6 Jluarpama oT TECTOBO U3MUTBAHE HA OITBH Ha
HUCKOBBIJIEPOJHA CTOMAHA

Our.7 KanmubpupaHe Ha CHION3MEPUTEITHO YCTPOHCTBO
Ype3 €TaJIOHHA TEH30KJIETKA 1P HATHCK
Cucremara CHHXpOHH3UpaHE U IIpelaBaHe Ha
CUTHAJINTE OT CEH30pUTE KbM IEPCOHAICH
KOMITIOTBD € 0a3upaHa Ha pa3zpaborkara Vmeter4C
[9,10], kosiTo UMa 4 KaHana 3a IpUEMaHe Ha JaHHU
OT TeH3oMeTpu4eH MOcCT. CHTHaIbT OT BCEKH
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TEH30MOCT ce€ TmpeoOpasyBa B MPaBOBI'BIHH
UMITyJICH, KOWTO ce mnpemaBaT 4pe3 BlueTooth
Bpb3ka. Ch3nafcHUAT coTyep OTUMTa CHIIaTa U
MpeMecTBaHETO,  KaTo  TpecMsATa  Iepuoja
("gecToTaTa) HA UMITYJICUTE, TIO AJITOPUTHM OIMCAH
B [11] u kankynupa ThpPCEHUTE BENUYHMHHU, YPE3
EKCIIEpUMEHTATHO ONpeAe]IeHH KOHCTaHTH. KbM
copryepa ca Jg00aBeHHM BB3MOKHOCTH  3a
n3uepTaBaHe Ha auarpaMara cwia (HampekeHue)-
npeMectBaHe (nedopmanus), ¢ur.6, Kakro u 3a
€KCITOPT Ha JJAHHHUTE B TEKCTOB (haill.

KamubOpupanero Ha CHJIOH3MEPUTEITHOTO
YCTPOHCTBO € U3BBPIIEHO C IOMOINTAa Ha
TeHsokierka tun “S” ¢ kamammrer 10KN.

Ten3okieTkaTa ce CBBbpP3aBa KbM CIIEUANH3HPAH
24-6utoB ALII momyn (NI 9237) mpou3BoacTBo Ha
¢upmara National Instruments -USA. MoaynsT ce
BKJIIOYBA MOCPEACTBOM Imacu wmoxaen ,cDAQ-
9171%, K0eTo OCBHIIECTBABA BPH3Ka C KOMIIOTHPA,
ype3 USB  moprt. IlocraBenata B
MIPUCIIOCOOJIEHUETO 3a W3MHWTBaHE HA HATHCK
TEH30KJIeTKa € Moka3aHa Ha ¢ur.7. CpaBHABAT ce
CUTHATBT oT TEH30KJIeTKaTa u
CHJIOM3MEPUTEITHOTO YCTPOMCTBO u B
pazpaborenusi codTyep ce 3amaBa IOIXOIISIA
KOHCTaHTa, Taka dYe oTdyeTreHara oT Vmeter4C
YecToTa Ha MMITYJICUTE Aa ObJie mpeodpasyBaHa B
cuna [N].
2. llpoBesxknane HA U3NUTBAHUA
2.1.BB3MOXXHOCTH Ha M3MUTBATEIHATA MaIlIMHA
[Ipu oTumTaHe MaKCHMATHOTO BBH3MOXKHO
yCHIIie Ha MalldHaTa clieiBa Jla Cce BbBeAar
HIKOU OrpaHUYCHUA IIPpHU U3IMUTBAHCTO Ha OITBH,
orpBaHe u HaTtuCK. ChBpeMeHHUTE *kene3nu [IM
MaTepuaTd MOTaT J1a IOCTUTHAT SIKOCT Ha OIBH JI0
okoio 900MPa cnen cnmuane u Ham 1000MPa
clies cnuyane u repmooOpadoTtka. [lpu ceyenne Ha
CTaHJAPTHA eNpyBETKa 3a OMBH OKOJIO 35mm’ u
MaKCHUMaJTHa HaToBapBaIla cuia 10kN
MaKCHMAaJTHOTO HaIpPeKeHHe, KOSTO MOXKEe Ja ce
nocturie e 285MPa, koero mpaBu TO3U BUL
enpyBeTKa HEMOAXOAI] 3a W3MHTBaHE Ha Ta3u
MannHa. TakuBa €NPYBETKM MOXKe Ja ObaaT
M3MUTBaHU Ha MAallWHA C TO-BUCOKO MaKCHMAaTHO
yCUIIME, KaTro HalpuMep ChIlecTByBallara B
naboparopusitTa  XHJApPaBIMYHA  MallkMHA  C
kamanuter 100kN. 3a gocTuraHe HHBa OKOJO
500MPa, xaxBaTo € MaKCcHMaJlHaTa SKOCT Ha
npeobnamaBammst  Oport [IM  matepmamm e
HEOOXOIUMO CEYeHHWETO B paboTHaTa dYacT Ha
obpasera ma e mo 20mm’. IMoaxonsuio e xa ce
CTPYTOBAaT IMIMHAPUYHU EMPYBETKHA C THAMETHP
Ha paboTHaTa yacT 10 Smm, ¢ur.8
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®ur.8 Ob6pa3zel 3a U3MUTBaHE Ha OITbH OT CHHTEPOBAaHA
ctomana 316L

[Ipy m3nuTBaHe Ha Or'BBaHE HAIPEIKEHUETO Ce
npecmsTa 1o 3aBucumoct (1)

3.Pl
o, =—=2 (1)

¢ 2bK
kpaeto P- cuna na namosapsane, [N];  lo-
pascmosnue medxcoy onopume, [mm]; b, h-

CbOmeemHo wupuna u eucovyuHa Ha 06pa3eua,

[mm];

Taxka 3a ctagmaptaa po6a 30x12x5mm npu
cuma 10kN Moxke na ce Chb3AagbT HaNpEKEHHS
1270MPa, xouTO ca IOCTaThbUHU 3a pa3pyllaBaHE
Ha T[IOBEYETO OT CHEYEeHUTe CcToMaHu. llpu
CTOMAaHHU C IIO-BHCOKA SKOCT Ha OI'bBaHE MOXKE Ja
ce u3Moi3Ba obasen ¢ I1Oo- MalKO HalpedyHo
CeueHHe, W/WiM Ho-rojsiMa AbkuHa, ¢ur.9. Ilo-
roixsMaTa Ib/DKMHA Ha o0Opasera Mo3BOJIsiBa J1a Cce
YBEJUYN Pa3CTOSHUETO MEXKIY OMOPHTE.

®ur.9 Obpaszen 3a U3MUTBaHE Ha OTHBAHE OT
cuaTepoBana ctomana Fe-3Cr-0.5Mo-0.4C ¢ pa3mepu
50x10x5mm’

KaHaHI/ITeT’bT Ha ManimHara € HallbJIHO

JOCTaThbueH TP  HU3NUTBaHE Ha  CYpOBH
(HecnieueHn) MpoOHU 0Opa3LH.
2.2 IlpoBexmaHe Ha TECTOBH M3MTUTAHUS

C men TectBane Ha paborata Ha

IoKa3zaHaTa M3MepUTellHa cucTeMa U codryep ca
MMPOBEJICHN HAKOJIKO CEPHH W3IUTBAHUS BBPXY
CypoBH U criedyeHr oOpazuu. [lompoOHo onmcaHue
Ha TpPOBEICHHUTE W3MUTBAHUS, KAaKTO M 4acT OT
3aMMcaHuTe TUarpami, ca Mmoka3aHu Mo-I0y.

- HU3IIUTBAHE Ha HaTHUCK Ha CypoBHu
UWIMHAPHYHHA 00pa3Lu.

[loarorBenu ca NWIMHAPUYHY MPOOHU Teia
¢ pazmepu (9.1x15 mm ot mpaxoBa cMec Ha 0aza
Fe-mpax (mapka SC100.26[12]), ¢ nobaBka Ha
0.8% nyOpuxant. IIpaxoBaTa cmec € mpecoBaHa
eqHoctpanHo ¢ Hamsrade 300MPa. Ha cyposute
oOpasnu, 4Ype3 W3MepBaHe Ha Macara W
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TEOMETPUYHHUTE pa3MepH € TPECMETHATa TUTHTHOCT
6.3-6.4g/cm’,. 3amucanara oT codTyepa guarpama
OT W3NHTBaHETO € TmokazaHa Ha ¢ur.10. Ot
JuarpamMara € oT4yeTeHa sIKOCT Ha HaTuck SMPa.

g [MPa /
10 800 T T T
| | |
| | |
| | |

8 5—«3————|————|—— —'——
| | |
| | |
| | |

] 48'3****|***4|* *4[**
i i i
1.43[%]: 5 [MPa] | |

4 320 ———:————: ———l[——
| | |
| |

2 1-5-3————'——— |————|——
| | |
| | |
| | |
s | | |

0 2 4 5 [ [ |
LLE 13.33% 26.67% 40.00% o]
v

®ur.10 3anucana guarpama OT U3MUTBAHE HA HA HATHCK
Ha CypoB obpasen ot Fe-mpax ¢ mrstHOCT 6.3g/cm’

- W3NUTBaHE HA TPHUTOYKOBO OI'bBAaHE Ha
CHHTEPOBAaHH OOPa3IIH.

W3nurBaHeTo € NpPOBEACHO Ha 00pas3iu ¢
npusMaTHuHa (opma u pasmepu 5x10x50mm’,
Pa3crosanero mexnay omopute e 30mm.
Uznon3BaHa e mpaxoBaTta cMec- Jerupal npax Fe-
3Cr-0.5Mo ( mapka AstaloyCrM [12]) ¢ mo6aBku
0.45%C, mnom dopmara Ha rpadur u 0.6%
ayOpukant. IlpecoBaHero € €IHOCTpaHHO ¢
Hanarane 700MPa. Crinyanero e mpoBeAE€HO NpHU
1120°C cbe 3axbppkane 30min B cpena No+10%H,.
M3mepenara IUIBTHOCT HA CIIEYEHHTE NPOOM €
7.1g/em’. [Monyuenute pe3yniraTi ca
eKCTIOPTUPaHH KaTo TEKCTOB (ail 1 0OpaboTeHH B
Microsoft Excel. Jlumarpamara e moka3zaHa Ha

¢ur.11. OrueTeHaTa AKOCT Ha OIBbBaHE C
1140MPa.
- M3MHATBaHE Ha OITBH Ha CIIeYeHH 00pa3u

3a  uW3NWTBaHETO, 4Ype3  MEXaHWU4YHa

00paboTka, ca MOAroTBeHH enpyBeTku (¢pur.8) c
pabotHa yact $5x50 mm oT mpaxoBa cmec —
aycreanteH npax 316L(Fe-18Cr-10Ni-2Mo) [12] ¢
nobaeka 0.6% nyOpukant. OT mpaxoBaTa CMec
MPEeCOBaHUTE MNPHU3MATUYHM 3arOTOBKH Ca C
pasMepu 12x12x90mm. CrnuyaHeTo € NMpOBENEHO
Ha Temreparypa 1250°C, cbe 3aabpxkane 40min B
cpera ot H,. Ilomyuenure pesynratu ca
EKCIIOPTUPAHH KaTo TEKCTOB (aitn 1 00paboTeHH B
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Microsoft Excel. Jlumarpamara e moka3aHa Ha
¢ur.12, a paspymeHusT obOpasenm Ha ¢wur.13.
OrueTeHn ca skocT Ha onbH Rm=336MPa,
YCJIOBHA rpaHulla Ha mposiauBaHe R;,=260MPa,
yabmkenne A=1%.

3-point bending, Fe-3Cr-05Mo-04C, 7.1g/cm3
1400 -
12080 - 00O o

100K o o

200 - o

0 0.1 0.2 0.3 04 0.5 0.6 0.7 0.3 092 1

Displacement, mm

@ur.11 O6paborena auarpama OT U3NHUTBAHE Ha
orsBaHe Ha oOpaser] cromana Fe-3Cr-0.5Mo-0.4C ¢
mrsTHOCT 7.1g/cm’

A
350
00
2 70
w 200
H
8 150 -

100

o LI inin s 0,0

Straln

[iTIFEY 0,18 ATES

®ur.12 O6paboreHa auarpama OT U3MHUTBAHE HA OI'bH
Ha obpasen ot [IM cromana 316L ¢ mrsTHOCT 6.8g/cm’

@ur.13 PaspyiiieH npu U3NUTBaHE HA OITbH 00pasel] OT
I[IM cromana 316L ¢ mrsTHOCT 6.8g/cm’

III. U3BOIH

B pesynarar ot HampaBeHaTa MOAEpHHU3AIUSL
Ha yHHMBepcasHa MamuHa 3a u3nutBane FU1000,
B Ja0oparopusta 1O  CBIPOTHUBJICHHWE Ha
Marepuanure Ha TY-BaphHa, morar ga Obnaar

MPOBSKIAHW MEXaHWIHH M3MUTBAHHUS (OIBH,
HAaTUCK, OI'bBaHE) HAa CIEUYCHH MAaTEepUAIH,
CBIVIACHO  M3WCKBAHUATA  HAa  CHOTBETHHUTE
CTaHIAPTH.

Pesynrarute morat nma ObaaT 3amuMcaHd B
nudpoB BUJ, KAKTO U J1a ObJAT €KCIIOPTUPAHU B
Ipyru coTyepHH TPOMYKTH 3a IMOCIeaBaia
obpaboTtka.
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PEMOHT HA CTOMAHEHA C®EPA
REPAIR OF STEEL SPHERE

Iliiamen {uyes

Pe3rome:

Pa3rne>1<zLaT CC BBIPOCH CBBP3aHU C PEMOHTHOTO BB3CTAHOBABAHC Ha

z[e(beKTHpana CTOMaHCHAa C(I)epa, npeaHa3HavucHa 3a na60paTopHI/1 H3CJICABAHUA U B3PUBHO
IPOU3BOACTBO HA HAHOJAUAMAHTU C IMPUIJIOKCHUC B MEANIIMHATA.

KaouoBu agymm:
3aBapsiBaHe, TCPMOKHHETHYHA JHarpaMa

MeTanorpad)CKi  aHau3,

HaHOAMAMAaHTHU, PBYHO CICKTPOABIOBO

Abstract: This work examines the issues related to the maintenance recovery of defective
steel sphere designed for laboratory tests and explosive production of nanodiamond

application in medicine.

Keywords: explosion sphere, manual arc welding, metallographic analysis, nanodiamond,

thermokinetic graph

I. BbBEJIEHUE

B pabotara ca moka3aHH XapaKTEePUCTUKUTE
Ha B3pHBHaTa cdepa, Ha OCHOBHHMS U MeTaln M
nmapaMeTpuTe Ha PEKUMUTE Ha 3aBapsBaHe. Ha
0azata Ha W3CIEIBaHWs, Oa3upamy ce Ha
pe3yJsiTaTH MOJyYEHHU, OT TEXHOJOTHYCH pa3ueT U
MeTaJIOTpad)CKu aHAIU3 € OCHIIECTBEH PEMOHT Ha
cdepaTa B MPOU3BOJICTBEHH YCIOBHSL.

I1. U3JIO’)KEHHUE

Ha pemonT noanexxu cromaHeHa cdepa, 3a
[I0Jy4aBaHe HAa HAHOAMAMAHTU C NPHIOXKEHUE B
MEeIWIMHATa, 4Ype3 W3MOJ3BaHE Ha B3pUB B
ycnoBusita Ha ¢upma ,, TU BU BU“ A, 1p.
JumutpoBrpas.

1. XapakTepuCTHKA HAa CTOMaHeHa cepa

Bspusnara cdepa e ¢ muamersp 1800 mm u
nebenmnaa 40 mm. HamsraneTo BB BBTPEITHOCTTA
Ha cdepaTa ce MPOMEHS NEPHOAUYHO CIICACTBHUE
Ha TpoU3BeXJaHe Ha B3pUBHH paboTu. OCHOBHUTE
napaMeTpu pH KOUTO (hyHKIIMOHUpA
CHOPBHKEHHUETO Ca CIIeTHHUTE:

o MakCcUMaJIHO paboTHO Hansrane: 0,76 MPa]

. MakcuMasiHa pabotHa Temmeparypa: 90 [°C]

. pabotHa cpema — Oe3omacHa (HETOKCHYHA,
HEropuMa, B3pUBOOE30MacHa)

. pabota Ha chOPBKEHUETO (LUKINYHO); 9100
Oposi IUKITK 32 eIHA TO/INHA.

Cdepara e n3paboTeHa oT
HUCKOBBIJIEPOJHA,  HUCKOJIETUpaHa  CTOMaHa
15Mo3, W.No 1,5415, DIN17440 (A335, Gr. P1,
ASTM), ¢ XuMHUYeH ChCTaB, Moka3aH B Tabn.1. B
Tabmn.2 ca MIPEICTaBCHU MEXaHUYIHHUTE
XapaKTePUCTUKU Ha OCHOBHUS MeTall. BBHIIHUAT
B Ha ctepara e mokazan Ha dur.l u 2 , karo
Our.2 yka3Ba meeKTHUS y9acThK, MOJISKAIl HA
PEMOHTHO BB3CTaHOBSIBAHE.
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Tabi.1 XumuyeH cberaB Ha ctomana 15 Mo3, %

XumuueH enemeHr C Si Mn Cr Mo S P

Coappkanne  0.16 0.28 0.50 0.10 0.25 0.03 0.01

Tabx.2 MexaHW4HU XapaKTEPUCTUKN HA CTOMaHa
15Mo3

ITokazarenu Axoct Ha I'panuna Ha  OTHOCHT. SIkocT
OBH  NpOBJAYaHE YyIB/DKEHHE Ha yAap
Rm Re As KCV
[MPa] [MPa] [%] [J/em?]
CroiiHOCT 400 335 ~28 ~54
o e E ¥, ‘:‘/

®ur.1 BpHIIEH BHI Ha €IEMEHTH KbM KOHCTPYKITHATA
Ha cToMaHeHa cepa — B3pUBHA

[HethexTpan yuaTok eﬁa
0,

i S

®ur.2 BrHIeH BUI Ha cdepaTa ¢ 03HaUYeH AedeKTHpal
y4acThbK
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2. IIpoBenenu u3caeaBanus

OcpuectBer € 100% peHTreHoB KOHTPOJ Ha
OCHOBHHS IIIEB Ha ChOpPBKEHHETO. Ha ydacThk
okono 800mm oT oOmiara OBIKMHA Ha IEBa ca
OTKPUTH W MapKHpPaHU MecTaTa U CTOMHOCTHTE Ha
nbiaoounHUTe Ha Aedekture (dur.3). Usnenuero e
n3paboTeHO OT JABe mnonychepw, CheAUHECHU
mocpeacTBoM X-o0pa3zeH dYelieH 3aBapbyeH IIeB,
M3MBJIHEH aBTOMATUYHO €JIEKTPOIBIOBO MO CIOH
ot ¢uttoc (dur.4).

[IpeoOnagaBamara 4yact oT AedeKkTHTe ca
MMyKHATHHH, pAa3MOJIOKEHH BBB BTOPHUS  IIEB
(BBHIIEH). MSICTOTO Ha JeeKTUTEe € YA0O0HO 3a
PEMOHTHOTO MM oTcTpaHsBaHe. Ha ¢ur4d e
[TOKa3aHa ¥ MOATOTOBKATa Ha KpawWIiara, ChIiacHO
M3MCKBaHMATA Ha eBporelickata Hopma: EN ISO
9692-2:1988. ledpexTure ca Ha IBIOOYMHU 10 26
mm.

Ha ®wur.5 e noka3zana cxema Ha MOArOTOBKa
Ha KpawWiaTa, OCHTypsiBallla OTCTpPaHSBaHE Ha
nepexTuTe M JaBamia  BB3MOXKHOCT — 3a
OCBIIIECTBABAHE HA  PBYHO  EIEKTPOABIOBO
3aBapsiBaHE C MMPHJIaraHe Ha J1Ba BUA CICKTPOJIH:

®ur.3 O3HaueHHe HA MeCTaTa U CTOMHOCTUTE Ha
}I’LJ’I60‘II/IHI/IT6 Ha Z[e(i)eKTI/ITe B MMOBPE€ACHUA YHaCTBK

208

10

40

% |

®ur.4 Cxema Ha 3aBapbYHOTO ChEUHEHUE:
1 — ocHOBEH MeTai;, 2 — BTOPH 1LIEB (BBTPELIEH);
3 - wppBHU 1IEB (BBHIIEH); 4 — MSCTO Ha JedexTure

®ur.5 Cxema Ha MOJATOTOBKA Ha KpauiaTa: meBOBe OT
1 1o 9 — nnakupaiu cioese;
meBoBe oT 10 10 13 — ocHOBHU clloeBe

. enekrpon, Mapka OK67.45 (ESAB) 3a
M3MBTHEHNE Ha ITUTaKWpaly cioeBe (IIeBOBe C
Homepa ot 1 10 9 (®wur.5)) [1];
. enekrpon, mapka FOX DMO Kb(E Mo B 42
HS5; EN 1599) 3a wu3nbiHeHHE Ha OCHOBHHTE
cioeBe (meBoBe ¢ Homepa oT 10 mo 13 (dur.5))
[6];

Ha ®wr.6 e nmokazana cxema 3a OJTrOTOBKa
Ha Kpauliata Npu HaBapsBaHe (0e3 IuTakupaiu
cioeBe) ¢ emektpon, Mapka  OK67.45.
[MoaroroBkata Ha KpaumiaTa ¢ HU3ITbJIHEHA
CHIJIACHO M3UCKBaHUATA Ha €BpOIEicKa HOpMa 3a
yenHo cweauHeHue ENO9692, u3nmbiHEHO pPBUHO

eNIeKTPOABIOBO.
B Tabn. 3 uw 4 ca MIpeJICTaBEHN
XUMHYECKUST CBCTaB u MEXaHUYHHUTE

XapaKTePUCTUKH Ha H30paHUTE ENEeKTPOIH.

W

S
\'{,/ -
5N /P/m*
) ~ & I \
3N &
] o

h ]

®ur.6 Cxema Ha HaBapsiBaHe ¢ enekTpon OK67.45

Ta61.3 XuMuueH chCTaB Ha eJeKTpoauTe, %

Mapka Ha XHUMHUYEH €JIEMEHT

eJIeKTpoIa C Si Mn Cr Mo Ni
FOXDMOKb 0.07 040 0.80 - 0.50 -

0OK67.45 0.10 050 6.00 18.50 - 8.50

Tabn.4 MexaHNYHM XapaKTePUCTHUKH Ha HaBapeHUS
MeTal

Mapka Ha  Skoct Ha I'panunia Ha OtHocut. SIKOCT Ha
eJeKTpoaa ON'bH, MpOBJIAYAHE, YABDKEHUE  yaAap,

Rm Re As KCV
[MPa] [MPa] [%] [J/em?]
FOX DMO 510+520 355 >22 >120
Kb*
OK67.45 620 435 40 >90

* - criest TepMooOpaboTKa (OTrpsiBaHe)
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Enexrponst, Mmapka OK67.45 EN (DIN) E18
8 Mn B42, naBa HaBapeH MeTal ayCTEHHUT, CHC
ceappkaHie Ha ¢eputHa ¢aza WRC FN <5.
MertanpT Ha 3aBapbUHHUAT ILIEB MOXE JAa IoeMa
TOJIEMH CTOMHOCTM Ha 3aBapbUHU HAIPEKEHUS,
KOETO € OT TOJISIMO 3Ha4yeHHWe 3a IOCTHUTaHe Ha
YCTOMYMBH Ha IyKHAaTHHHU IIEBOBE, OCOOCHO MpH
3aBapsiBaHe Ha  HeneopMHpYEeMH — METalHU
KOHCTpYKIHH [3].

B Tabn.5, ca moka3aHu CTOHHOCTUTE Ha
cujaTa Ha TOKa NPH Pa3IUYHM JUAMETPH Ha
enexTpon, mapka OK67.45 [1].

Qdurypa 7 mnpeactaBs TEPMOKHHETHYHATA
ouarpama 3a cromana 15Mo3 (BAC 5785-83;
DIN17200) [2]. Ot gmarpamara, 3a 32% @, 8% II
u 60% HEepaBHOBECTHH (MEXAWHHHU) CTPYKTYpPH U
mBeproct HV30 — 208 egunumu B 3TB e
oIpefesieHa MUTHOBEHA CKOPOCT Ha OXJIAXKIAaHE -
5°C/s.

MurHoBeHaTa CKOpOCT Ha OXJIaXJaHe, 3a
MacCHBHO TSJIO U W30paHUAT PEKUM Ha HaBapsiBaHE
ce ompenens o ¢popmynara [4, 5]:

W=— /1(T1 To) , °C/s (1)
VH
KBJIETO:
W - MUTHOBEHA CKOPOCT Ha oxJiaxaane, [*C/s]
A- KOe(UITUEeHT Ha TOTUTIOTIPOBOTHOCT;
0,41[W/cm.°C]

ge- ebextuBHa MOITHOCT; 3900 [W]

Vy- ckopoct Ha HaBapsiBane; 0,05 [cm/s]

T;- remmeparypa Ha Toukara ot 3TB; 610 [°C]

Ty- TemrepaTypa Ha MpenBapUTEIHO MOATPSBAHE;
250 [°C]

Ta6:1.5 CToiiHOCTH Ha cHjIaTa Ha TOKa 3a eJIEKTPOI,

OK67.45
Huamersp Ha 250 3.20 4.00 5.00
enextposa, d[mm]
Cuna Ha Toka, I [A] 50+80 80+120 120+160 160+200

200

210)

1 20 40 40 400 200Ls 400
®ur.7 TepmokuHETHYHA AUAarpaMa Ha OCHOBHUS MeTall

MurHoBeHaTa CKOPOCT Ha OXJIaXKIaHe B
pesyarar Ha usbpanus pexxum e 4,27 [°C/s].
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Pa3ueTHara  MUTHOBEHa  CKOpPOCT  Ha
OXJIAKJaHe € T[O-HUCKa OT u30paHara oOT
TEPMOKMHETHYHAaTa AMarpaMa, KOETO TrapaHTHpa
Hamnuue B 3TB Ha crpykTypa ¢ JgocraTbuHa
IUTBTHOCT [2].

3. Metanorpadgcko uscieaBane

Ha ®wur.8 e mnokazan wakpouuiud Ha
HaBapeH MeTan ¢ enekrpon, tum 18/8/6 (OK67.45)
Ha omnuteH oOpasen. [lokazanu ca mecrara Ha
u3Mepenara TepaoctT HVS, na pascrosaue 15 mm
OT TOBBPXHOCTTa Ha u3Aenuero. Bmxma ce, ue
OTJIEIHUTE CJIOEBE Ha HaBapsBaHe ca Jo0pe
odopMeHH u TUICBaT MakpoaeeKTH.

Ha ®wur.9 e nmokasaHo pasnpeneiceHHeTo Ha
tBhpaocture HVS B Merana Ha mieBa U 30HaTa Ha
TEPMUYHO BIHUSHHUE.

Ha ®ur.10 — ®ur 13 ca npexncraBeHH
CTpYKTypuTe Ha ocHOBHHUA MeTal, 3TB, rpanunara
Ha CIUIaBsABaHE M Ha HaBapeHUs MeTall.

OCHOBHHUAT MeTal Ce€ XapakTepusupa c
(depuTo-nepaUTHA CTPYKTYpa, 0€3 HAIW4YMETO Ha
HEMeTaTHM BKJIIOYBaHMA. Ha rpanumara Ha
CIUIaBsIBaHE JIUIICBAT MUKpoaedekTH. B ydacTpka
Ha TMperpsBaHe, 3bpHATa ca CWJIHO YeApPEHH B
pe3yntaT Ha TIOBHIIEHATa TeMIleparypa oOT
MIpeIBapUTEIHOTO OATpsiBaHe. B merana Ha meBa
ce HaOmogaBaT eapu 3bpPHA OT ayCTEHUT C
HaJIMYUETO Ha W3BECTHO KOJHYECTBO (epuTHa
¢daza (~4+5%).

dDHr 8 MaKpome(b Ha HaBapeH MeTal C eneKTpoz[,

OK67.45

HV5

300

250

200| %\ A
150 | ||\ 7%7
100 e

50

0

123 45 67 8 Imm"“‘
@ur. 9 Pasnpenenenne Ha TBBpHocTuTe HVS B MeTana
Ha mesa u 3TB
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BJIMSTHUC

79

®ur.13. MUKpOCTpYKTypa Ha METal Ha IlIeBa

OT cTpyKTypaTa Ha 30HaTa Ha TEPMUYHO
BIMsSHHEC W w3MepeHute TBBpaoctd (HVS,
130+150) m oT TepMOKMHETHYHATa AUArpama, ce
BWXZA, Y€ IMoiydyeHaTa cTpykrypa e: ~60%d,
~38%II wu 1+2% MexXIMHHH HEepaBHOBECHU
CTPYKTYpH.

Ot wMmeranorpad)ckusi aHaau3 IOKa3Ba, dYe
METaIbT Ha LIEBA € C SICHO M3pa3eHa ayCTEHUTHA
CTPYKTypa, C HaJM4YMe Ha HM3BECTHO KOJMYECTBO
(~5%) deputna daza. B 3TB u B merana Ha meBa
JUICcBaT IeQEeKTH OT MAaKpo- W MHKpOXapakTep.
Crpykrypara B 3TB e ¢epuro-nepnurHa, xoero
MOKa3Ba, 4e MPaBUJIHO ca HM30paHH MapaMeTpuTe
Ha peKMMa Ha HaBapsIBaHe.

Ha ©6a3ata mwa wHampaBeHus B paboraTa
TEXHOJIOTUYEH pa3deT € OCBHUIECTBEH PEMOHT Ha
B3pUBHa cdepa B MNPOU3BOACTBEHH YCIIOBHS
(dupma ,,TU BU BU*“ A1, rp. JumuTtpoBrpan).

VYarpazsykoBusar kontpon (100%) Ha
PEMOHTUpPAaHUS Yy4yacThbK II0Ka3a OTCBHCTBHE Ha
e eKTH.

I11. 13BOAHN

. HanpaBen e TexHomormueH pas3ueT Ha
napaMeTpHuTe Ha PeXUMa Ha PbYHO €JIEKTPOIBIOBO
HaBapsiBaHE Ha OCHOBEH MeTal OT CTOMaHa
15Mo3, c¢ wu3nom3BaHe Ha TEPMOKHHETHYHA
Juarpama.

o PeMOHTHOTO eNneKTpoIbroBO HaBapsBaHE Ha
cromana 15Mo3 ¢ enexkTpoau OT THIIA HaBapeH
metan, 18%Cr, 8%Ni u 6%Mn rapanTHpa
MoJly4aBaHe Ha CbeANHEHHe 0e3 JedeKTr 1 BUCOKa
YCTOMUMBOCT Ha CTaTUYHH M JUHAMUYHHU
HaTOBapBaHUA.

o Pesynratute OT HampaBEeHOTO HW3CIIEIBAHE,
YCIEIIHO ca NPWIOKEHH B IMPaKTHKATa, MPH
pEeMOHTa Ha B3pUBHa cdepa, ¢ OCHOBEH METal OT
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ctoMaHa 15Mo3, ¢ nebenmra 40mm W TUAMETHP
1800mm.
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ESTIMATION OF THE EFFECT OF AIR-LUBRICATION OF SHIPS
AS AN ENERGY SAVING METHOD

Stefan Kyulevcheliev

Abstract: The introduction of restrictions on GHG emissions from ships stimulates the
implementation of various methods of ship resistance reduction. Since the friction
resistance is the prevailing component for speed ranges usual for merchant ships, its
reduction would have the most direct and considerable effect on ship’s powering
performance. One of the methods for friction resistance reduction known for years is air
lubrication. The paper reviews the practical methods of air lubrications. Estimation is
presented on the efficiency of air lubrication with a specific inland navigation ship
Keywords: Friction resistance, air lubrication, EEDI

I.. INTRODUCTION

The introduction of restrictions on GHG
emissions from ships (the Energy Efficiency
Design  Index — EEDI) stimulates the
implementation of various methods of ship
resistance reduction.

Figure 1 shows indicative decomposition of
ship total resistance into main components as a
function of Froude number.

Since the friction resistance is the
prevailing component for speed ranges usual for
merchant ships, its reduction would have the most
direct and considerable effect on ship’s powering
performance.

One of the methods for friction resistance
reduction known for years is air lubrication. This
paper reviews the existing, practically applicable
methods of air lubrication and makes an effort to
estimate the effect of air-lubrication for a specific
ship — an inland navigation ship.

II. PHYSICS OF AIR-LUBRICATION

The friction resistance is mainly affected,
because the dynamic viscosity and density of air
are much less than those of water.

1.0

0.8
06

0.4[8

0.2

ICD COMPONE NT'! ICD TOTAL

0.0
0 0.1 0.2 0.3 0.4 0.5

Froude number

Figure 1. Total resistance components as a function of
Froude number
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Figure 2. Physical mechanisms of air lubrication

There are three basic methods of air-
lubrication: (micro) bubbles, air layer and partial
cavity (Fig. 2).

1. Bubbles injection (BDR)

In Bubble Drag Reduction (BDR) small
bubbles are injected into the boundary layer. The
dispersed bubbles act to reduce the bulk density
and to modify turbulent momentum transport. The
technique is sometimes referred to as micro
bubble drag reduction, when the bubbles are very
small compared to the boundary layer. This
technique is subject of many studies and some
discuss whether the drag reduction mainly comes
from modification of effective viscosity, density
change, turbulence modification, or change in
momentum transport. However, many of the early
and most promising studies were conducted at the
laboratory scale and questions remain regarding
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the technique's suitability to ship scale; how much
gas injection is needed, how far downstream from
injection site will the bubbles persist, how
important is the bubble size, performance in salt
water, what is the best injection method, etc.

2. Air Layer Drag Reduction (ALDR)

In Air Layer Drag Reduction (ALDR) gas
creates a continuous lubricating layer between
hull and water. Surface devices (small backward
step for instance) may be used to enforce
boundary layer separation upstream of the
injection point to aid in the initial formation of the
layer. In ALDR, as in BDR, no effort is made to
re-circulate the injected gas. Air is injected
beneath the hull of a ship, forms a film on the flat
(horizontal) part of the hull and reduces the
frictional drag on the area covered by over 80%.

3. Partial Cavity Drag Reduction (PCDR)

In Partial Cavity Drag Reduction (PCDR)
gas creates a lubricating layer between the hull
and liquid by filling a recess, much thicker than
the ship-hull boundary layer thickness, with gas.
To apply PCDR on a ship's hull, the bottom of the
hull needs to have indentations, which are to be
filled with gas, usually air. A backward-facing
step on the upstream end of the recess and a
gently downwards sloping closure on the
downstream side normally form the recess which
traps the gas, thus forming a ventilated partial
cavity. Gas is injected continuously into the cavity
to make up for that which is lost to entrainment,
but with proper cavity design the gas loss is
minimized. The friction resistance is mainly
affected,  because the dynamic viscosity and
density of air are much less than those of water.

III. THEORETICAL AND EXPERIMENTAL
INVESTIGATIONS AND FULL-SCALE
IMPLEMENTATIONS

Though the idea of air lubrication is an old
one (patented in the 19" century), the interest to it
related to ships was revived and reinforced in the
last decade. There are numerous model test
studies, both on flat plates and ship models,
including seakeeping aspect, as well as CFD
simulations — to mention a few [2, 4, 6, 7, 8. 9].

Some of their observations and conclusions
are briefly summarized above in describing the
three basic types of air lubrication.

More importantly, there are already full-
scale implementations of air lubrication systems.
Two of them will be presented here.
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Figure 4. Stena AirMax PCDR Project

The Mitsubishi Air Lubrication System
(MALS - Fig.3) was the first air lubrication
system in the world to be applied to a newly built
ship, and resulted in a substantial reduction in the
ship’s resistance [5].

Sea trials confirmed from 8 to 12 % net
energy savings depending on the bubble
diameter/air layer thickness.

Another system, Stena AirMax PCDR
Project (Fig.4), so far tested on a 1:12 prototype
implements partial cavity drug reduction system
[10].

IV. ENERGY COST-BENEFIT ANALYSIS

The air-lubrication is an “active” method of
drag reduction, i.e. energy has to be spent on air
supply, and it has to be accounted for in
calculating the net energy savings.

A methodology for cost-benefit analysis is
proposed in [1] that has been adapted here and
will be briefly presented and applied to a sample
real ship in the next chapter. The methodology
concerns ALDR and PCDR since the mechanism
and relationships of bubble Ilubrication are not
completely clarified yet.
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The basic assumptions are that air
lubrication reduces the frictional drag on the area
covered and the form drag is not considerably
affected by the air supply or the air injector,
strakes or other appendage needed to achieve air
lubrication.

The possible percentage net energy savings,
%Es4vEp, can be estimated by considering the ratio
of net energy savings to the total energy
consumption: both for propulsion (hopefully
reduced) and the energy needed for air injection.

%oEsavED ALPsAvED (1)
100~ aAlB
D

where Pg,ypp is the net power savings, Py the
brake power, 1 the propulsive efficiency.

The net energy savings can be estimated by
considering the reduction in power required to
overcome frictional drag and the power required
to supply the gas:

_ Pefrp Aac  (%Dr Pcomp
Psavep = - 2
Mp  Awer \ 100 NELECT
were %Dy is the percentage frictional drag

reduction on the air covered area, fpp is the
fraction of total drag due to friction, Ay area
covered by air, Aypr total wetted hull area,
Pcoump is the power required to run the compressor
or blower, and nggcr is the efficiency of
producing electricity for compressor relative to
the efficiency of providing power to the shaft.

From basic thermodynamic principles the
power needed to compress a given mass flow rate
of gas via a polytrophic process (i.e. process
where PVn= constant) is given by:

mgp n (n-1)/n
Ncpga(n=1) ([ ] B 1) )

For an isentropic process the exponent n
(also called index or polytrophic index) can be
replaced by £, the ratio of specific heats, which is
1.40 for air. my is the mass flow rate of gas, p; is
the initial pressure, assumed to be 1 atm, p, is the
pressure to which the gas needs to be compressed,
which depends on the pressure beneath the hull
determined by draft and piping losses, p,; is the
density of the gas to be compressed and 7 is the
compressor efficiency.

The mass flow rate needed is related to the
volume flow rate, Q, required at pressure below
the hull, and assuming that the gas is cooled to
25°C after compression it can be expressed as:

PCOMP

Pg1D3
D1

“4)

My = Q

&3

For a slow moving ship the pressure under
the hull is assumed to be equal to the hydrostatic
pressure at the draft depth, p; = pw.g.D, where D
is the ship’s draft. The pressure p, = p; +Apjes. In
the above equation, Q is the volume flow rate of
gas required to achieve ALDR or PCDR at
pressure p; and it can be estimated by curve fitting
the data provided by [2].

The curve fit for volumetric air flow rate
per unit span, Q/W, for ALDR on a rough surface
is:

Q/W = 0.00126U2 — 0.00755U + 0.0391 (5)

W is the span (width) of the air-lubricated
area and U is the flow velocity.

The same reference gives curve-fits also for
ALDR on a smooth surface and for PCDR, which
are not presented here, because in the example to
follow ALDR on a rough surface will be
considered.

V. COST-BENEFIT CALCULATIONS ON A
REAL SAMPLE SHIP

The referred authors [1] made some
calculations for a ship navigating in the Great
Lakes but, though it is a concrete ship, they
estimated approximately much of the input data

The objective of the present study is to
make the cost-benefit analysis using real data as
much as possible. A self-propelled river-going
ship is analyzed, for which existing model test
results for deep water are available.

Ships of this type are especially suitable for
air lubrication because they have relatively large
flat bottom; small draft, hence lower hydrostatic
pressure to overcome; no navigation in waves
where there might be problems with maintaining
the air layer.

The main particulars of the investigated
ship are given in table 1, the resistance prediction
from model test results in table 2, the propulsive
factors in table 3 and the particulars of the final
designed propeller in table 4.

Table 1. Main particulars of the studied ship

Length b/w perpendiculars LPP, m 111,5
Length on waterline LWL, m 112,79
Breadth B, m 15,2
Draft T, m 3,2
Displacement volume DISV, m"3 4670
Block coefficient CB 0,859
Prismatic coefficient CP 0,865
Midship section coefficient CM 0,993
Waterplane are coefficient CWP 0,913
Longitudinal centre of buoyancy |LCB, m 0,19
Wetted area S, m2 2131,2
Area of appendages Aapp, m"2 123,6
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Table 2. Resistance prediction from model tests
Roughness allowance CA = 0.5.10-3
Appendage resistance coefficient CAPP = 0.53.10-3

Vs, kn Fn | CR.10°|CFS.10°|CTS.10% RTS, kN | EHP, kW
8,0 0,124 | 0485 | 1,727 | 3262 | 60,4 249
8,5 0,131 | 0532 | 1,713 | 3,295 | 68,9 301
9,0 0,139 | 0,589 | 1,700 | 3,339 | 78,3 362
9,5 0,147 | 0653 | 1,688 | 3,301 | 88,6 433
10,0 0155 | 0,722 | 1,677 | 3449 | 100 514
10,5 0,162 | 0,791 | 1,666 | 3,508 | 111,9 605
11,0 0,17 | 0,889 | 1,656 | 3,595 | 1259 713
11,5 0,178 | 1,009 | 1,647 | 3,706 | 141,9 839
12,0 0,186 | 1,155 | 1,638 | 3,843 | 160,2 989

Table 3. Propulsive factors from model tests

Vs, kn w t ETAR
8,0 0,334 0,240 1
8,5 0,329 0,240 1
9,0 0,324 0,239 1
9,5 0,320 0,238 1
10,0 0,315 0,237 1
10,5 0,313 0,235 1
11,0 0,310 0,233 1
11,5 0,312 0,229 1
12,0 0,314 0,224 1

Table 4. Final propeller data
D 2.1
P/D 0.725
Ae/Ao 0.644
Z 5

The following input data and assumptions
were accepted:

The bottom area covered by air layer is
selected to be Aac = 660 m’ considering the
bottom waterline area as shown in Fig. 5.

The fraction of frictional drag of total
resistance, frp, is calculated for each speed from
the experimental data in Table 2. It varies from
0.69 for the lowest speed to 0.57 for the highest
tested.

The percentage frictional drag reduction on
the air covered area, %Dy, is assumed as 80%,
which is the lower bound based on [3].

The propulsive efficiency, 7y, is calculated
for the specific ship on the basis of data in Table
2.

Efficiency of the generator providing
electricity was assumed to be low, 90%.

The compressor efficiency was assumed
conservatively to be 60%, though according to
manufacturers it is close to 70%.

Pressure drop due to piping losses depends
on the specific ship dimensions, structure and air
lubrication system design. On the bases of
reference data it was assumed to be 1.5 atm.

For ALDR the air layer is assumed to
persist indefinitely once formed.
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Figure 5. Air covered area on the bottom waterline

Table 5. Net energy savings calculations

Vs, | PB, ¢ Q, | Mass flow |Pcomp,| Esave,
kn [ kW | ® | m¥s | rate, kg/s kW %
8| 460 0,698| 0,352 1,381E-01 14,3 14,5%
9| 680| 0,674| 0,374 1,464E-01 15,1 14,5%
10| 964| 0,646| 0,403 1,580E-01 16,3 14,1%
11|1360| 0,614| 0,441 1,726E-01 17,8 13,6%
12(1900| 0,569| 0,486 1,904E-01 19,71 12,7%
wg 14,5% 4 _“\
E \‘
g —
z 14,0%
B \
2 135%
N
13,0% <+ \
p
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Figure 6. Net energy savings by air lubrication
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Figire 7. Speed-power curves for ship with and without
air lubrication

The basic results are summarized in Table 5
and in Figure 6.

Assuming that the propulsive factors do not
change with layer lubrication the resistance
reduction was deduced from the energy savings
and the speed power curves compared using the
Wageningen B-series propeller data. This resulted
in a velocity increase of 0.5 kn as shown in Figure
7.
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These results obviously cannot be claimed
to be the ultimate truth. Many assumptions were
made, the effect on the propulsive factors and on
potential air entrainment in the propeller disk
were ignored, some of the data used are based on
model experiments and the scale effects not taken
into account.

It is not the intent of this paper to make a
definite quantitative statement, but rather to show
qualitatively the trends of the energy economics
of air lubrication.

Furthermore, for complete assessment of
the method an economic cost-benefit analysis
should also be made, so that the owner/operator
would know the break-even point when applying
it.

The following should be taken into account
in the economic cost-benefit analysis:

e The initial investment for installing the
system

e  The annuity of the initial cost

e  The annual fuel savings

e  The maintenance costs and overheads.

The shipping professionals are best capable
of making these estimates for a specific ship.

VI. CONCLUSIONS

The introduction of restrictions on GHG
emissions  from  ships  stimulated  the
implementation of various methods of ship
resistance reduction. Since the friction resistance
is the prevailing component for speed ranges
usual for merchant ships, its reduction would have
the most direct and considerable effect on ship’s
powering performance. One of the methods for
friction resistance reduction known for years is air
lubrication. The paper reviews the practical
methods of air lubrications and the physics of
these methods. Estimation is presented on the
efficiency of air lubrication with a specific inland
navigation ship to prove that a considerable
energy saving is feasible leading to about 0.5 kn
speed increase at the same power.
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FEATURES OF SHIP FLOW AND RESISTANCE IN CASE OF BOW BULB CLOSE TO
OR INTERSECTING THE FREE SURFACE

Stefan Kyulevcheliev, Alexandrina Vasileva

Abstract: At partial and ballast drafts of ships with bow bulbs intersecting the free surface
the flow and the resistance curve display specific features like wave-breaking and
overturning wave behind the bulb — both non-linear and unsteady phenomena. In this paper,
on the basis of systematic model tests with a ship hull, the above features are investigated
with an attempt to find their relationships to bulb’s geometry and a way of a more robust
evaluation of the form-factor, which is affected by them.

Keywords: bow bulb, form-factor, wave

NOMENCLATURE

(1+k) Form factor

CF, Friction resistance coefficient

CT Total resistance coefficient

Cy Viscous resistance coefficient

Cw=CT - Effective wave resistance

(1+k).CFy,  coeftficient

Fn Froude number

Rn Reynolds number

Rwl Radius of the bow waterline
rounding

A% Speed

z Free surface elevation

Subscripts:

M Model

S Ship

I. INTRODUCTION

At partial and ballast drafts of ships with
bow bulbs intersecting the free surface the flow
and the resistance curve display specific features
like wave-breaking and a single overturning wave
behind the bulb — both non-linear and unsteady
phenomena. They occur at relatively low Froude
numbers that, however, may be in the operational
speed range of some ships. A more serious
problem is the uncertainty in estimating the form-
factor in cases like these. The classical Prohaska’s
method is based on the assumption that at low
Froude numbers the wavemaking resistance is
proportional to Fn* (the asymptotic behaviour of
the wave resistance coefficient according to the
linear thin-ship theory of Michel). In the cases
subject of this work, however, the wave resistance
coefficient varies quite differently from the above
monotonous function.

II. ANALYSES
1. Observations of the flow pattern and
resistance coefficients
All further discussions are based on
observations of model test with 19 000 tdw
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Asphalt tanker. The tested drafts and trims are
shown in Table 1.

Tab. 1 Matrix of model tests

CASE ID Trim TA TF  Tuean

[m] [m] [m] [m]
Al 2.0 102 820 9.20
A2 1.0 9.70 870 9.20
A3 0.0 920 920 9.20
A4 -1.0 870 9.70 9.20
B1 1.5 895 745 8.20
B2 0.0 820 820 8.20
B3 -1.5 745 895 820
El 1.5 795 645 720
E2 0.0 720 720 7.20
E3 -1.5 6.45 795 7.20

Figure 1 shows photos of the wave pattern
related to the wave resistance coefficient curves for
three trims at one mean draft.

It can be seen that when the bulb is
intersecting the free surface at still water with
increasing Froude number there occurs wave
breaking in front of the blunt part of the bulb and a
single overturning wave immediately behind the
bulb. At certain Fn these events are most intensive
that corresponds to a local maximum of the wave
resistance coefficient. Only when the stagnation
pressure gets high enough to raise the water over
the bulb and smoothly flow downstream there is a
local minimum of the wave resistance coefficient.

The described pattern is valid also for the
other tested drafts and trims. The only exception is
the design draft (ID A3) where the bulb is
completely submerged (Fig. 2)

The location and magnitude of these local
extrema probably depends on the height from the
still waterline to the level above the bulb and the
bluntness of the bulb shape. This hypothesis will
be investigated further on in this paper.
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Figure 1. Wave pattern and wave resistance curves for different trims

87




I'OANIIHNK HA TEXHUYECKU YHUBEPCUTET-BAPHA, 2013 1.

0.9

——A1

—-—A2

0,0

0,12 0,14

0,16

0,18 0,20 0,22

Fn

Figure 2. Wave resistance curves for all tested cases

2. Effect on form-factor determination

In the ITTC-78 method for ship resistance
extrapolation [1] from model test results viscous
resistance is assumed proportional to skin friction
coefficient.

Cy = (1 +k).CF,, (D
where (1+k) is “form factor”.

Normally it is  determined  using
measurements at low Froude numbers where it is
assumed that the wave resistance is proportional to
Fn% ie.

(2)

The unknown factors (1+K) and p are
calculated by linear regression of the measurements
at low Fn.

With the character of the resistance curve at
low Froude numbers like the illustrated, the
evaluation of (1+k) by Prohaska’s method is quite
uncertain. This is demonstrated in the following
figures with the E2 draft condition (Fig.3):

Besides the low determination coefficient in
the second case range, which is normally
considered eligible for use, the difference in (1+k)
values is disturbing.

The sensitivity of full scale total resistance
coefficient to form-factor is:

aCTs _
o(1+k) CFs = CFy

CTy = (1 + k). CF, + pFn*

(3)

i.e. it depends on length scale and ship speed. In the
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specific case this leads to about 3% difference in
the predicted full-scale resistance.

y = 1547 32019x + 1,27055
R*=0,96816

Prohaska plot, Fn < 0.16
16

CTm/CFm

12
0,0E+00

1,5E-04 2,0E-04

FnAn/CFm

y = 905,50986x + 1,32355
R?=0,82779

5,0E-05 1,0E-04

Prohaska plot, Fn < 0.18

16

CTm/CFm

2,0E-04 2,5E-04

FnAn/CFm

0,0E+00 5,0E-05 1,0E-04 1,5E-04 3,0E-04

Figure 3. Prohaska’s plot for different Fn - ranges

That is why, in cases of bow bulb
intersecting the free surface, as well as cases of
considerable submerged transom stern [1], the
authors would recommend to use the Hughes
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approach, i.e. in the CTy (Rn) frame reference to
adjust (manually) the value of (1+k) so that the line
Cyv = (1+k).CF, asymptotically tends to the CTy
values at lowest Fn. In contrast to the original
Hughes method the ITTC-57 friction line was used
here.

This is illustrated for case E2 in Fig. 4. In
this case the estimation is 1+k = 1.31. Some may
argue that the decision is too subjective. However,
is it not the same with the Prohaska’s plot when one
has to decide which points to reject as layouts? The
Hughes approach is probably providing more
robust results.

3.0 4 CTm
———=CFm

® | —(14k)0Fm

5
*

— = CTm_Gauss

Poly, (CTm)

e
=]

Resistance coefficients. 1000
w
=

-
=]

25

0,10 0,12 0,14 0,16

Fn

0,18 0,20 0,22

Figure 4. Form-factor determination by Hughes
approach and curve-fit to of the wave resistance
coefficient CW.

3. Analysis of the non-linear wave resistance
componet in the low froude number range

Given the decision made to use Hughes
approach for form-factor estimation, an attempt was
made to study the remaining effective wave
resistance coefficient. The idea was to fit some
function to this components aiming at identifying
the value and position (in terms of Fn) of the local
maximum and the local minimum, which would
later be related to the geometry of the bulb.

Two functions were tested.

The first idea for a “bell-shaped” function for
the range before the wave resistance curve hollow
when the bulb is completely covered by the flow
was the Gauss normal distribution. It, however, did
not work in all investigated cases, especially when
the hump in the curve was too “flat”.

Then it turned out that a 4™ order polynomial
fits quite well to the whole curve of Cw.

Both options are shown for one of the cases
in Fig. 4.

Using the 4™ order polynomial curve-fit the
local maximum and minimum of Cw and their
location on the Fn axis have been determined.

From physical considerations and common
sense, the following assumptions were made:
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Figure 5. Relation between Fn of the local minimum
CW and the height to the top of the bulb.

1) The observations illustrated with Fig. 1
suggest that the local minimum of the wave
resistance curve occurs when the flow covers
completely the bow and smoothly continues
downstream. Theoretically, by virtue of Bernoulli’s
equation, the free surface elevation at the stagnation
point is:

z= v or non-dimensionally Z=1pn2
29 L 2
That means that if the height needed to cover

the bow bulb is Zup this will happen at

e ©

As a representative height Zup was accepted
the distance between the crossing point of the still
waterline with the bulb profile and the level of the
design waterline, Tr=Ta = 9.2 m.

Fig. 5 shows the relation Fn,,, (z/Ly;) for all
cases B and E.

A trend line, approximating the observations
with satisfactory determination coefficient, really
has the behavior of the square root function (4).

2) The value of the local maximum wave
resistance coefficient and its position on the Fn axis
is assumed to depend on the bluntness of the still
waterline. The logic behind this is that the blunter
the bulb body (smaller curvature) the more
intensive the wave breaking will be and the longer
(in terms velocities) it will continue.

As an indicator of the bluntness of the bulb
was accepted the radius of the waterline rounding
for different drafts and trims.

Figs. 6 and 7 show the relation of the local
wave resistance maximum (CW_peak) and the
Froude number it occurs at (Fn_max) to the relative
waterline rounding angle (Rwl/Lwl).

The graphs show that the expected
correlation is quite good — determination coefficient
above 0.9.

~
=

F Nmin
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Figure 6. Relation between the local maximum Cw and
the relative waterline rounding angle.
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Figure 7. Relation between the Fn of the local maximum
Cw and the relative waterline rounding angle

III. CONCLUSIONS

At partial and ballast drafts of ships with bow
bulbs intersecting the free surface the flow and the
resistance curve display specific features like wave-
breaking and overturning wave behind the bulb —
both non-linear and unsteady phenomena. They
occur at relatively low Froude numbers that,
however, may be in the operational speed range of
some ships. A more serious problem is the
uncertainty in estimating the form-factor in cases
like these.

In this paper, on the basis of systematic
model tests with a specific ship hull, the above
features are investigated.

Physical observations of the typical
phenomena are demonstrated with photos and
experimental data.

It is shown that the classical Prohaska
method for the form-factor estimation is not exactly
appropriate in the cases of interest and the Hughes
approach is recommended.

The features of the wave resistance curve are
local maximum at the most intensive wave breaking
at the bow accompanied with overturning wave
behind the hull and a local minimum when the
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velocity head is high enough to raise the water
above the bulb and flow smoothly downstream.
These phenomena have been related to the
geometrical parameters to find good correlation
with the height from the still waterline to the design
draft and the radius of the waterline rounding. Of
course, study of a larger amount of experimental
data is needed to come to definite conclusions and
approximations, which would be useful for
predicting resistance in this critical speed range.

REFERENCES:
[1]. ITTC Procedure 7.5-02-02-01, Resistance Test,
2011.

Contacts:

Assoc. Prof. Dr. Stefan Kyulevcheliev, Department of
Naval Architecture, Technical University of Varna, 1
Studentska Str., Varna, Bulgaria

Phone: +359-052-383-243

Email: St.Kyulevcheliev@tu-varna.bg

Reviewer:
Prof. Dr.Sc. Petar Kolev, Technical University of Varna



I'OANIIHNK HA TEXHUYECKN YHUBEPCUTET — BAPHA, 2013 r.

IMPUBJIM3UTEJEH METO/l 3A OITPEAEJISSHE HA CUWINTE BbB BbP3A/THUTE
BBXETA HA KOPABH

ON APPROXIMATELY DETERMINATION OF THE FORCES IN THE MOORING ROPES OF
THE SHIPS
XapaJjian XapaJiaHOB

Pe3tome: B paborata ce pasriexaa npuOIM3UTEIeH METO 3a OIPEICNIsTHE Ha CUITUTE BB BHP3AJTHUTE
BBKETa Ha KopaOHTe, IOCPEACTBOM pelllaBaHe Ha MPOCTPAHCTBEHA 3a/1auaTa.
KouoBu 1ymu: kopaOHUM BbP3aJIHU BBKETA

Abstract: The work deals with the method for the approximately determination of the
forces in the mooring ropes of the snips with decision of the 3-D problem=

Keywords: ship mooring ropes

I. BbBEJIEHUE
OnpenensHeT0 HAa CUINTE, ACWCTBAIA BEHB
BBP3aJIHUTC BBXKETA, IPHU HN3IBECTHH BbBHIIHU
BB3JICHCTBHSI BBPXY KOpaOWTe, € OCHOBHA 3ajada
TIPH OTIPEIETITHETO Ha KOHCTPYKTUBHUTE EIIEMEHTH
Ha Bbp3aJIHUTE YCTpoOMcCTBa.. J[Beé OCHOBHHU IpyIu
3a7]a4M Cce MocoYBa B [5], @ UMEHHO:
- CTaTWYeCKH ONpeAeITUMH 3aJadd, BOACIIH

JO  OomlpeneissHe Ha  CHIWTE  IIpH
€KCTpEMAaJIHU YCIIOBHUS,;

- CTaTUYECKU  HEOIpeNeluMHU  3a/auu,
MIO3BOJISABALIN H3CJIEIBAHETO Ha

MOBEJICHUETO HA BBHP3aJHUTE YCTPOMCTBA
MpU  pPa3UYHUA YCJIOBUS HA BBHIIHO
BB3JIEHCTBHE U PA3TUIHU CXEMU.

CraTndeckn ONpeNeNVMUTEe 3aJadd  ce
CBEXAAT JIO0 Ch3AaBaHE M pElIaBaHE HA MOJEN C
JOoCTaThbueH Opod ypaBHEHHUS /M OTrpaHHYEHUs/,
CHOTBETCTBAIIA Ha OpOsl HA CHIIUTE, KOUTO TpsiOBa
na Obpnat onpexaeneHd. [1o MpUHIMI TE3W METOIH
BOASAT JI0 PELICHHUS, KOUTO ONpEAeysT CaMHTe
MEeTOu, Karo mpuOmmsurenHun. B [2,5] e
HaIpaBeHO OMHMCAHWE Ha METOJ OT To3W Tuil. llpn
HETO ca MPHETH YCIOBUATA, YE:

1. CUWJINTE BHB BBP3ATHUTE BHKETA 3aBUCIT OT
CKOPOCTTa W HAIPABJIICHUETO HAa BATHPA, H
OT CXeMara Ha IMPUBbP3BaHe Ha Kopaoda.

2. IpreMa ce, 4€ TE3HW CHIIM ca MaKCHUMallHU
aKo KopaObT € TpPUBBP3aH C JBE TPYyNH
Bbp3aJIHA BBXKETa B HOCA M KbpMara, a
IEHTBPBT Ha  BeTpoBara  IUIONI €
pas3moNioKeH Tped WM Cled [EeHThpa Ha
TeXecTTa Ha kopabda G.

IMlpu Te3u ycrmoBus (M TpPU H3BECTHH
BBHIIIHA CHJIM OT BETPOBOTO BB3JIEHCTBHE BBPXY
Kopaba) 3amavara ce pelraBa B €IHAa paBHUHA
(ocHOBHATa paBHMHA Ha Kopabda).

91

11. U3JIOKEHUE

1. OCHOBHH NOJIOKEHHsI HA NPeIJI0KeHUs!
METO/

1.1. Omnucanne Ha MeTOa

B pa3paboreHuss ¥ TpeACTaBeH IO-I0ITy
METOJA, Ca TPHUETH JOIYCKAHHSI CBhC CIETHUTE
0011 0COOEHOCTH:

1. 3agauata ce pemaBa B MPOCTPaHCTBEHA
KOOpJIMHATHA CHCTEMA,;

2.I1pu onpesensiHe HA CHJIUTE OT BBHHIIHOTO
BB3JICHCTBHE CE OTYUTAT, OCBEH CHJIaTa OT BATHpA
Y CHJIUTE OT TeUEHHsTa (ChC CKOPOCT U IMOCOKa Ha
JICHCTBHE), OMPEIENSAId U ChIPOTHUBICHUETO HAa
Kopaba mpu 00THYAHETO MY BbB BOJIaTa.

ChIIHOCTTAa HAa METOJa, KakTo U mpu [2], ce
3aKJIF0YaBa B CJIIEAHOTO:

- KOpa0ObT € MPHUBBP3aH KbM Kes C JIBE
BBXKeTa (B HOCOBAaTa M KbpMOBATa 4acT);

- IO NEWCTBHETO HA CHJIaTa Ha BATHpPA H
TEUCHHUETO C BI'bIl 8, NMPEIU WU CIie] EHThpa Ha
TeXecTTa Ha Kopaba, OCIeTHUAT Ce 3aBbpTa, KaTo
B e€IHaTa My 9YacT IO JBDKMHATa (B HOCAa WM B
KbpMaTa) ce MojiydaBa KOHTaKTHa TOYKa Ha Oopja
C TIPUCTaHUINHUS Kei, a B Jpyrarta — Bbp3aJHOTO
BBXKE C€ OITbBa M IMoeMa HaToBapBaHeTo, Dwur. 1.

OrmpenensHeTo Ha CHWiIaTa B TOBa BHP3alHO
BBEXKE € 3aJadya Ha METOJa M IO Ta3d CHIa Ce
n30upa caMOTO BBXKE, W BCHYKH OCTaHAIIU
BBp3aJTHU BhKETa Ha Kopaba.

3a paznmuka or Meroma B [2] 3amauara ce
peliaBa Karo TMPOCTPAHCTBEHA M C€ BBBEXKJA
cuJiaTa OT TE€UEHHETO, KaTO JOMBIHUTEIHA CHa OT
BBHIIHOTO BB3ICHCTBUE 3a¢IHO C BETPOBATA CUJIA.

PeanusupaneTo Ha Merona ce U3BBPINBA B
clieIHaTa IOCIEI0BATEIHOCT.
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dur.1 . KonraktHa Touka ¢ kes. CxeMa Ha
JNEUCTBHE Ha CUIINTE

1.2. OmnpepensiHe HA BHIIHUTE CUIIU

OnpenensHeTo Ha BBHHIOIHUTE CHIIA CE
W3BBPINBA, KakTO € moka3ano B [3] u [4]. Ilpmu
OmpeeNsiHe Ha BETPOBOTO HATOBapBaHE ce
OTYMTaT OOBOAWTE W  aApXUTEKTypara Ha
HaJBOJHATA YacT Ha KOpIyca W HAACTPOMKHUTE, a
CBhIIO W BIBJIa HA HANPaBICHUETO Ha BATHPA,
CIpsMO TUaMeTpaliHaTa paBHHMHA Ha kopaba. C
JIOCTaThyHAa TOYHOCT CHIJIaTa Ha BATHpa MOXKE Ja ce
ompenenu 1o 3apucumoctta (1) [3]:

R, =0,06¢,v>(4, cos’ 6, + B,sin>0) (1)
KbBIIETO:
R, —cuna ot BaThpa, kgs;

Cp — NONIPaBbYEH Koeumment 3a

MOBBPXHOCTTA Ha HAJBOJHATAa 4acT Ha KOpIyca U
HAJCTpOMKara;
V, — CKOPOCT Ha BATbpa, m/s;

A,.,B_, — cboTBeTHO TUIOI Ha (DPOHTAIHATA

MPOSKIIMs Ha HAJBOJHATA YacT HAa KOpaba U TUIOII
Ha CTpaHWYHATA MPOCKIUS Ha HAJBOJHATA YaCT Ha
Kopaba, m’;

0, —Bron Ha HANpaBICHHETO HA BATHPA

CIpsIMO TMaMeTpaiHaTa paBHUHA Ha Kopaba, degr.

CobriacHo [3] HaIlpaBJICHUETO Ha
JEHCTBUETO HA CHJIaTa, OTONbCKBaIIa Kopaba oT
Kesl, Ce pa3iinuaBa OT HalpaBJICHUETO Ha CHJaTa Ha
Barbpa ( @ur.2) . ToBa ce obscHsBa c ¢axTa, ye
CBHIIPOTUBJICHHETO Ha BOJAaTa, BB3HWUKBAIIO IPH
mpeMecTBaHe Ha  Kopaba, ce  pasmpeneds
HEPaBHOMEPHO 10 IBJDKMHATA MY U € CBHP3aHO C
0COOCHOCTHTE Ha 0OBOHTE.

B o0mus ciyvail 3HaueHUSATa HA Cp, U @y

B 3aBHCHUMOCT OT BI'bJia 06 MOXKE Ja C€ npuemar
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chraacHo Tabmwma 1. [3]
s R,

®ur.2 Cxema Ha HaIlpaBJICHUATA Ha CUJlaTa
Ha BATbpA U CWiaTa, 0T6J'I’BCKBaH_Ia Kopa6a OT K€

Tabn. 1 OmnpeznensHe Ha KOSPUIUSHTUTE HA
BETPOBO BB3JIeiicTBUE

0. | ¢y Haxkopaba 0y’
CyxotoB. | mbTHH4ecku | TaHkep
u KHT
0 0,75 0,778 0,69 4,5
30 1,65 1,666 1,46 66,8
60 1,35 1,542 1,19 84,6
90 1,20 1,328 1,21 90

Cunara OT HaJISITAaHETO HA TEYCHHUETO BHPXY
CTpaHWYHATA MOBBPXHOCT HA TMOJABOJHATA YaCT Ha
Kopaba e mpuera chrriacHo [3],

— 2 ;
R, =k,v;D, sin@, |, (2)
a HalJlbXHaTa W Halp€4YHaTa CbCTaBAIIUM Ha
cujiaTa ca CbOTBETHO:

2 .
Ry o, =kpviD, sin@, cost, (2a)
2 + 2
Rleanp = kTVTDk Sin eT (26)
Cunara OT TpHEHETO, Chb3llaBaHa OT
TEUYCHHETO, € ChOTBETHO [3]
2
R,, =0]145,v; 3)

KaTO HaJJIb)KHATa W HalpcyHaTa CbCTaBAlla Ca
CBHOTBCTHO !

R, = 0,148, v; cos 6, (3a)
R,, =0,14S,v]sin0, (36).

OO0maTa HaIb)KHA CHJIA OT BB3JCHCTBUETO
HAa TEYCHUETO BBPXY MpPHUBBP3aHUS Kopabd ce
ompeneNsi OT CyMHTe Ha ypaBHeHHs (2a) u (3a), a

oOmara HampeyHa cWia - OT cyMmara Ha
ypaBHeHusTa (20) u (306), chOTBETHO:
- _ 2
Rnad’l - RTHHad + Rmpnad’l =Vr cos eT ® (4)

o (k,D, sin@, +0,14S, )
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_ 2.
Rr = Rivian T Ry =V SING, @ ) N,y Ny N, ca CBOTBETHHUTE
° (kr D, sin@, +0,14S, ) CHCTaBSAIIU B KOOPJMHATHATA CHCTEMa Ha CUJIaTa B
T KOHTAKTHATA TOYKA,
oraBa CBbCTABAIIMTE HAa OOIIAaTa CUIa OT 5
BBHIITHO BB3/ICHCTBHE BHPXY KOpabda 1e Obaar: M M y .M . — MoMeHTH, JieficTBaIM BBPXY
N, =R,cosp, +R (6) Kopa0a NpH 3aBbPTAHETO MY;
Nay = Rg sin (1 + RHanp (7) M M Nazbnp Nuybnp
‘breibT Ha HaKJIOHA Ha BBKETO CE OMpPeaesist M = M - N, (lnp —Xg )= N, (lnp —-X g) (10)
ceriaacHo dur.3.
; M =M. Naxbnp +N, (lnp —xg)
1gp = h—p , (8) l,,b,,1,,,b,, — reomerpuunu

px XapaKTePUCTHKH, OMPEICISIIN MONOKEHHETO Ha
KBIETO: BbP3ATHHS KHEXT M KOHTAKTHATa TOYKa,

h, —BucounHa Ha Kes, m; X, —abcruca Ha MEHThpa Ha TEXKECTTa Ha

h, —BucounHa Ha Gaka, m; Kopaba;
D- Bucounna Ha Oopza , m; T ,T ,T —cbcraBsamy Ha [OeicTBaiara

Hx 2 ny " nz
d- razene Ha Kopaba, m]

CHJIa BbB BBKETO.
hp =D+ ho —a-— hk Creriaacuo dur.1 Te3u cbeTaBsIy 1Ie OBIAT:

T =T, cosycos

h .
128 —
T, =T, cosysing (11)
hs h, o

| ¢ T.=T, sing

: N Toi Kato CbCTaBAlllaTa Ha CHJIaTa an 1o

i ] 1 OCTa X € MHOTO MaJKa, MOXe Jla ce Tpueme, 4ye

D 4 /]\ ! N, =0 utorasa T, =N, , oTKBIETO

|

[ N,
d | T, =—""— (12)

W/ ; COSY/ COS @

lpu ycnosue, e b, ~b, 3a npyrure
®ur.3 Cxema 3a onpezesHe Ha bI'bja Ha

HAKIIOHA HA BIoKETO CBhCTABSIIM Ha cuiara /, B ypaBHeHusTa (11) me

Ce MOTyYH:

1.3. OmpenensiHe Ha CWINTE W MOMEHTHUTE, M M +N,b,, +N, (lnp é)

JefcTBaIM BbPXY PUBBP3aHUAS KOPaO T, l ) I +1
OnpeﬂenﬂHeTo UM MOJXE J1a C€ H3BLPIIH "p 6

ype3 pellaBaHe Ha cucreMara ypaBHeHus (9),

IIOJTyY€HH OT YCJIOBHUSATA 32 paBHOBECHE:! T M, M +N,( wp —X g) +N, (l,,p X, )
N _T +any_0 e l +l an+lg
N,-T,+N,, =0
Naz _ Tuz " anz -0 Tpii kaTo cuiara Ha BiITbpa JeHCTBa

ycropenHo Ha nobpxHoctTa, N, =0, oTKBACTO
M, ~T. (1, +1,)=0 ©) .
wl ez Ve T fap cuctemara (9) me qobue Buna (13):
Mxl_T:?z(bnp_be):O Nax_T :0
le_]—'zx(bnp_bs)_]:g)(lnp—'—l(f):o N _T +anv_0
KBJETO: anz -T7_=0 (13)

Nax,N N, —ca cbcraBamy Ha oOImara M, -T, (b _b ):0
M, -7, +1)=0

M, -T,0b, -b,)-T,(, +16)=0

CHWJIa OT BBHIIHO BB3/IEHCTBHIE BHPXY Kopada;
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KBJIETO:
Mxl :Mx _Naybnp
M,=M,-N,(, -x,) (14
M,=M_+N,+N,(, ~x,)

Ot cuctemute ypaBHenus (13) u (14) mpu
[PEIBAPUTEIHO  OMPEICICHH CTOMHOCTH  Ha
ChCTABAIIMTE HAa BBHIIHATA cuma - N, ,N w”
Morar fa ce ompezaenst cumure 1, ,N | KakTo u

no np?
MoMeHTHTEe M | ,My M .

Cuiara BbB BEXKETO 1€ ObE

2 2 2
T'n - ]:tx +]—'uy +]1uz .

W36upanero Ha BBXKETO LIE C€ H3BBPILU
Yype3 BbBEXKAaHE Ha KOePHUIHMEHT Ha curypHocT k,
T.C.

T..=kT,. (15).

Konko romsm TpsibBa ma Obae TO3M
KOe(DHUIMEHT € BBIIPOC, KOMTO IMOIEKHN Ha aHAJIH3.
TBi kaTo paskbcBallaTa cUla Ha BBXKETO HE
TpsiOBa nma OBlIe Mo-Majka OT H3MCKBaHATa OT

IMpaBunatra wa BKP / T,

pask 2 T pa3KEKP/ ,TO

Koe(UIIMeHTa Ha  CHUTYpPHOCT me Obae

k > T paskbKP

TH

CrenoBaTelIHO MUHUMATHHST KOe(QHUITMEHT
Ha CHTYpHOCT MOXE Jia Ce pasliiexaa Karo
OTHOIIIEHHETO Ha pa3KbCBallaTa CHJIA,M3UCKBaHA
ot IlpaBunara va BKP u cunara, mosnydeHa mo

CIHWH OT MCTOJIUTC:

T
bKP
ke = —uBKE. (16)
T
H
I/I3BT>pH_ICHI/IHT aHaJIn3 Ha BBP3aJIHOTO

YCTPOUCTBO Ha KOpad 3a reHepaiHu ToBapu ¢ dwt
7500 t moka3Ba, 4e B TpaHUIIUTE HA H3CJICABaHATA
CKOpOCT Ha BATHpa 12-15 m/s, 1o mpeasiokeHus B
paborara MeTon Koe(UIUCHTHT TPpsOBa ma Obie
k= 2,05-1,3 (Pwur.4). Ilpu cobumre yciaoBusi,
cbriacHo ®wur.4, koedunmeHTsT k , onpeseneH mo
MeToja, omwcaH B [2], TpsOBa nma ObIe B
rpaaumutre k = 4,11-2,63. ToBa ce AbmKM Ha
Pa3IUKUTEe MEXIY CUJIMTE, ONMPEICICHU 10 JBara
meTtona, dur.5.

3HadeHneTo Ha KoedunueHta k mpum mBara
METOJ[a € aHAJOTHYHO M 3a JAPYTUTE U3CICIBAaHU
KOpaoH.

2. ITpoBepka Ha npeaJi0:KeHUs] MeTO
WspbpiieHa e mpoBepka Ha pa3paboTeHUs
MeToJT (03HaYEH Kato ,,MeTOoJ 2” ) 3a Pa3NU4HHU 110
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roJeMrHa KOpaOW, KaTo TpU H3CIEABAHETO €
HalpaBEeHO CPaBHEHHE C pe3yJTaTHUTe, IMOJyuYeHHU
o Merona, omucad B [2] (03HaueH KaTo ,,METOH
17’)'

3aBucumocT Ha kKoedmumeHTa k oT
CKOPOCTTa Ha BATbPa Npu bIrbi Ha
pevictBue 60 grad 3a cyxoTtoB.kopab 7500 t
dwt

«

\
\

R
AN
A

A4

koeduumneHT k
O = N W h oo N ® OO
A

0 5 10 15 20
CKOPOCT Ha BATHLpa,V, m/s

—&— KoecmumeHT Ha curypHocT k no metop 1

—&— KoecmumeHT Ha curypHocT k no metop 2

®ur.4 3aBucuMoct Ha KoedumueHTa k ot
CKOPOCTTa Ha BATHPA MPH bI'bJ JIa ICHCTBUETO MY
60°
IIpoBepkaTta W CpaBHABAHETO HA CHIIHTE,
JCHCTBAIIM BHB BHP3AJHOTO BBKE, MO3BOJISIBAT Ja
ce BHJAT XapakTepHU pe3ynraTth - Our.6, 7 u 8.

3aBucuMmocCT Ha roneMmuHarta Ha cunarta
TH OT cKOpOCTTa Ha BATbPa NpU bIrbn
Ha peucTeueTo My 60 grad

300
250

200

150

X/
50 o’ /
o«
1

Cuna BbB BbXeTo ,TH, kN

0

0 0 20

CKOpOCT Ha BATbpa, V, m/s

—&— Cuna BbLB BbXeTo no metoa 1, kN

—i— Cuna BBLB BbXeTo no metoa 2, kN

®ur.5 3aBHCHUMOCT Ha CHJIATa BBB BEKETO OT
CKOPOCTTa Ha BATHPA MPHU BI'bI J1a ACUCTBUETO MY
0
60

3HaYeHHeT0 Ha CHINTE, TOIY4YeHH IO
IpeioKeHns: B paboTaTa METOJ, € MO-TOJIIMO OT
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AQHAJIOTMYHUTE CTOWHOCTH HA CHIIUTE, TONyYCHH
o ,, Merox 2”. ToBa OT CBOsI CTpaHa MMOKa3Ba, 4e
KOS(UIIMCHTUTE Ha CHTYPHOCT IO JIBaTa METOJa
chIIO Ime ce pasnuuaBaT . OcoOeHO 3HauYMMa ¢
pasnuKata mpy brbjia Ha JISHCTBUE HA BIATHPA, TIPU
KOHTO CHJIaTa BB BBXKETO € MakcuMaiHa (¢ur.9).
Pesynrarute 3a npyru KopaOu W IPyrH CKOPOCTH
Ha JIeHiCTBUE HA BATHPA Ca aHAJIOTHYHH.

3aBMCMMOCT Ha ronieMuHaTa Ha cunara

BbB BbLXETO OT bibfla Ha AeNCTBMe Ha

BAATbPa Npu CKOPOCT Ha BATbpa Vs=8
m/s

80 |
70
Va.
60
AN\
wl
30 | w2 \
20
10

Cuna BbB BbXeTo, Tp,kN

0 50
‘brbn Ha gencTBUe Ha BATbpa,grad

100

—&— Cuna BbB BbXeTo Tp q,vs=8m/s,kN,no metoa 1

—&— Cuna BbB BbXeTo Tp q,vs=8m/s,kN, no meTton 2

®ur.6 3aBHCHMOCT Ha CHJIATa BbB BBKETO OT
BI'bJIA HA JICHCTBHE HA BATHPA / U TEUCHUETO/ MTPH
CKOPOCT Ha BATHPA V=8 m/ s

3aBMCUMOCT Ha rofieMMHaTa Ha
cunaTta BbB BbXETO OT brbfia Ha
[eNCcTBUe Ha BATbpa NpU CKOPOCT Ha
BATbpa Vs=15 m/s

250
200

150 \
100 Al//‘."/'* \

¢

50
0

0 50 100

Cuna BbB BbXeTo,Tp,kN

‘brbn Ha gencTBMe Ha BATHLPA, grad

—— Cuna BbB BbXxeTo Tp q,vs=15m/s,kN,no metop 1

—&— Cuna BbB BbXeTo Tp q,vs=15m/s,kN, no meTopn 2

dur.7 3aBUCUMOCT Ha CUJIATa BB BEXKETO OT
BI'bJIa HA JICHCTBHE HA BATHPA / U TEUEHUETO/ IIPH
CKOpOCT Ha BATBhpa V=15 m/s
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KoedmumneHT Ha curypHocT K npu
CKOpOCT Ha BATbpa Vs=15 m/s

7,00

6,00

.—y

5,00 /

4,00 /

/

3,00

2,00
1,00

0,00

0 50
‘brbn Ha AecTBMe Ha BATbpa,grad

100

FonemuHa Ha koedmumeHTa Ha curypHocTt Tp,kN
ol

—&— KoedhmumeHT Ha curypHocT k no metoa 1

—&— KoedwmumeHT Ha curypHocT k no metop 2

®ur.8 3aBHCUMOCT Ha KOS(UIIMCHTA Ha
CUTYPHOCT K OT BI'bjla Ha AEWCTBHE HA BATHPA MPH
cKopocT V=15 m/s

1. HU3BOIU
Ot pe3ynratute, 0000IEHN U TIPEICTABCHH
Ha (UrypuTe MOraT Jla C€ HAIPAaBAT CICAHUTE I10-
BaYKHU U3BOJIH:

1. ITorpebHOCTTA OT TTO-MATBK KOCS(PHUITEHT
Ha CHUTYPHOCT IO Tpe;IoXeHus ,merox 17
MMOKa3Ba MO-TOJIIMA HAJIE)KHOCT HAa PE3yJITATHTE 3a

CIIINTE, TIO0 KOWTO MOXE Ja C€ U3BBPIIN
OILICHSBAaHETO M W30UPAaHETO Ha BbP3AIHUTE
BBIKETA.

2. PemaBanero Ha 3ajjagaTa B

MIPOCTPAaHCTBEHA KOOPAMHATHA CHCTEMa BOIU JIO
MO-HAJICKTHH PE3YIITATH.
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PARAMETRIC MODELLING, STABILITY AND
RESISTANCE CHARACTERISTICS OF “YD-40” TYPE YACHT HULL

Petar Georgiev, Yasar Gurhan Atuk’

Abstract: The paper deals with parametric generation of ship hull. As an introduction a
short survey of available software for parametric modelling of ship hull is presented. The
quality of this approach is demonstrated by the module YachtLINES included in PolyCAD
software. The software is used for generation of five new yacht hulls using the length
relation between the base model and the derivative as a parameter for the well known yacht
design “YD-40”. Hydrostatic particulars, cross curves and resistance of the variants are
evaluated and strong relation between the characteristics and the used parameter is shown.
The above could be used for quick evaluation of the characteristics of a new design.

Keywords: cross curves of stability, design, hydrostatics, parametric design, resistance,

yacht

" The paper is a part of the Diploma thesis (2013) elaborated by the second author in specialty “Naval Architecture and

Marine Technology” under supervision of the first author.

I. INTRODUCTION

The ship hull form affects hydrodynamics,
production costs, and operation of the ship. The
performance of the hull is with higher importance
nowadays due to the requirements connected with
energy efficiency and low emissions of the ships.

Searching for higher efficiency the ship
designers used all achievements in IT and
computers power. The newly developed
methodologies very often include parametric and
automatic modelling of the geometry, CFD
software for performance evaluation and multi-
objective design environment for the automatic
calculation of a large number of variants, and the
solving of the optimization problems.

The first link in this chain is the parametric
ship hull modelling. The paper includes a short
description of design tasks solved with parametric
modelling and corresponding software. To
demonstrate the worthiness of this approach,
parametric modelling of the yacht hulls based on
known “YD-40” design is shown. The analysis
shows a strong relation of selected design
parameter not only with some hydrostatics, but for
stability and resistance characteristics as well.

II. PARAMETRIC SHIP HULL MODELLING

The parametric modelling and automatic
generation of ship hull has almost 15 years long
history and today is widely used for solving the
ship design problems.

One of the first investigations was realized
by a consortium of fourteen European partners
including ship yards, model basins, consultants,
research centres and universities united in
European R&D project (FANTASTIC) with the
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goal to improve the functional design of ship hull
shapes [1], [7]. Several approaches are discussed
as development of a ship parametric modelling tool
FRIENDSHIP-Modeler  (http://www.friendship-
systems.com), parametric capabilities in a well-
established  ship  design system NAPA
(http://www.napa.fi) and more restricted but
simpler methods like the parametric definition of
shape deformation functions GMS/Facet developed
at MARIN [5].

There is  considerable amount of
investigations connected with optimization of hull
form by combining parametric approach for hull
presentation and CFD calculations. In [9] the
parametric approach to design of hull form was
used for quick generation and variation of hull
form for the hydrodynamic optimization. To
improve the distribution of wake, the aft body hull
lines are optimized. At the same time, the mean
wake in the propeller plane simulated by CFD is
minimized.

In [4] the present F-Spline based
optimization procedure is applied to two distinct
hydrodynamic hull form optimizations: the global
shape optimization of an ultra-large container ship
and the fore body hull form for the hydrodynamic
optimization of an LPG carrier.

Pécot et al. [8] present ship hull shape
optimization for multi-objective purpose -
resistance and seakeeping — including extensive
CFD calculations for a monohull fishing vessel.
The process includes: Catia v5 (http://www.3ds.
com) software for parametric modelling, a
frequency-domain seakeeping code (Aqua+), two
software tools with different levels of modelling
for the ship resistance (potential and viscous flow
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codes — respectively Reva and Star CCM+), an
optimization environment (ModeFRONTIER), ad
access to HPC (High Performance Computing)
hardware. The used global geometrical parameters
are: overall width of the ship; stern width; angle at
waterline; stern bottom angle; wedge length;
wedge height. The bulbous bow is defined with the
following local parameters: longitudinal position
of the bulb tip; bulb height; bulb tip altitude; bulb
width.

A study about the automatic optimization of
the fore hull forms of a fast frigate is presented in
[2]. The fully automatic optimization chain has
been implemented adopting the modeFRONTIER
optimization environment to interface the

Friendship-Framework for parametric definition of
the hull shape, the CFD codes developed by
CETENA S.p.A. for prediction of the steady wave
resistance and unsteady seakeeping performances
of each design candidate, and a MOGA genetic
algorithm.

Fig. 2. Automatic modification of parametric hull
presentation [3]
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The possibilities to employ advanced
statistical tolls as DOE (Design of Experiments)
and Taguchi’s approach to parameter ship hull
design were presented in [3] where the parametric
definition of NAPA system was used. In Fig. 1 the
main curves for fore part are shown and Fig. 2
presents the automatic form modification after
changing the length of forward cylindrical part.

The quality of parametric presentation of
ship hull as modern approach used in ship design is
demonstrated by a more simple case. The software
PolyCAD [10] is used for generation of yacht hull
based on the known “YD-40" hull.

III. YACHT HULL PARAMETRIC
GENERATION

By PolyCAD, mathematical functions are
used to generate the hull surface without the need
for extensive manipulation of the surface
definition. The software supports two parametric
hull generators - YachtLINES and ShipLINES,
which may be used to create a hull defined by a B-
Spline surface which is then modified manually.

YachtLINES is a single cubic B-Spline
surface yacht hull generator based on 19 geometric
parameters. It follows the basic approach taken by
many previous techniques using longitudinal form
curves from which section shape is generated.
Form curves are defined using B-Spline curves and
an iterative approach is employed to modify
control vertices until the desired hull properties are
reached. A final NURBS hull surface
representation is generated by performing a
longitudinal fit to the control polygons of each
section.

The YachtLINES module is tested by the
very popular yacht design called YD-40 [6]. The
software comes with this model as a sample.

It is generally agreed that increasing the size
of the boat will produce a better design in terms of
performance and comfort; on the other hand the
boat might be more difficult to handle by a small
crew [6]. Size is also linked to the intended area of
use. However, it is not self-evident that size in this
respect means length; a better measure would
perhaps be displacement, since this describes the
volume of the boat. The requirements of engine,
rig and deck equipment depend largely on size,
weight and length as well as beam. To reach a
certain speed under power with a limited power
source the length-weight ratio is of vital
importance, while the stability required to carry
enough sail is more dependent on the beam and
weight.
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Table. 1 Input data for parent and new developed yacht hulls

Variant Var. 0 Var. 1 Var. 2 Var. 3 Var. 4 Var. 5
Ky 1.1 1.2 1.3 1.4 1.5

Input Data Ksr 10690 11361 12016 12656 13282

Ky x Length Overall m 12.050 13.255 14.460 15.665 16.870 18.075
Kpx  Waterline Length m 10.020 11.022 12.024 13.026 14.028 15.030
Ky x Forward Overhang m 0.900 0.990 1.080 1.170 1.260 1.350
Kprx Maximum Beam m 3.710 3.966 4.215 4.458 4.695 4.928
Kgrx Waterline Beam m 3.170 3.389 3.602 3.809 4.012 4.210
Kgrx Beam at Transom m 2.000 2.138 2.272 2.403 2.531 2.656
Kgrx Draught m 0.570 0.609 0.648 0.685 0.721 0.757
- Op = 0.570 0.570 0.570 0.570 0.570 0.570

- Cm = 0.752 0.752 0.752 0.752 0.752 0.752

- LCB % 53 53 53 53 53 53

- Cw = 0.73 0.730 0.730 0.730 0.730 0.730

- LCF = 55 55 55 55 55 55
Kgrx Bow Freeboard m 1.500 1.603 1.704 1.802 1.898 1.992
Kgrx Mid-Ship Freeboard m 1.350 1.443 1.534 1.622 1.709 1.793
Kgrx Aft Freeboard m 1.300 1.390 1.477 1.562 1.645 1.727
Bow Curvature angle 0 0.000 0.000 0.000 0.000 0.000

Kyx  Forefoot Length m 0.200 0.220 0.240 0.260 0.280 0.300
- Transom Angle angle 30 30 30 30 30 30

- Flare angle at Aft Perp. angle 0 0 0 0 0 0

. The changes in proportions with increasing afD
size have been proposed by H. M. Barkla of the Lwl = 10.020 m

University of St. Andrews, Scotland. Assume that
Ky refers to the length relation between the base
model (parent hull) and the derivative. According
to the proposed scheme [6], if we increase the
length of the boat by 50%, i.e. 1.5 times (K; = 1.5),
the beam, depth and freeboard will be increased by
Kgr = Ki%7 = 1.3282 times the original value to
keep the boat within the same performance-
family.

This approach is used to generate 5 new
hulls using YachtLINES module in PolyCAD. The
length is increased by 10%, 20% 30%, 40% and
50%. The input data are presented in the Table 1.
In the first column K; means that the data for
variants are obtained by multiplication of parent
hull values by K;, while for the other data Kgr is
used. Some of input data, like hull coefficients —
Cp, Cw and Cm and LCB and LCF are constant for
all variants.

Figure 3 presents the cross sections for the
parent hull and Var. 1. Figure 4 is a rendered view
of one of the yacht hulls. The information for
sections can be exported to AutoHydro as *.GF file
for hydrostatic and stability calculations. In the
next section the investigation of some
characteristics and performance of the generated
variants are investigated.
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Fig. 3 Cross sections of two of variants
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Fig. 4 Rendered view from PolyCAD system of one of
the yacht hulls

Table. 2 Hydrostatic data for parent hull — Var.0

Item Abbr. Unit Value
Displacement Displ kg 7928.575
Long. Centre of Buoyancy LCB % 53.016
Vert. Centre of Buoyancy VCB m 0.389
Long. Centre of Flotation LCF % 55.607
Block coefficient Cb - 0.427
Prismatic coefficient Cp - 0.567
Waterplane coefficient Cw - 0.732
Midship coefficient Cm - 0.754
Transv. Metacentric Radius BMT m 1.928
Transverse Metacentre KMT m 2.317
Long. Metacentric Radius BML m 16.32
Long. Metacentre KML m 16.709
Moment to change trim by lem MCT  kg*m  129.139
Wetted surface Aw m’ 23.244
Ton per cm immersion TPC kg/m 238.251

3.50
y =1.0006x>7*"® R?=1(MCT)
3.00 4
= 24075 2 )
0 y = 1.0001x R? =1 (Displ)
= 2.50 1
R
a
2200 .
2 pug
> 7. 4 ® MCT
o . O Displ
150 < Power (MCT) ||
i - - - . Power (Displ)
1.00 % T T T T T
1.0 1.1 1.2 1.3 14 15 16
L coefficient - KL

Fig. 5 Relative Displacement and MCT versus K.
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IV. HULL CHARACTERISTICS

1. Hydrostatic particulars

The hydrostatics particulars are calculated
by AutoHydro software.

The calculated hydrostatic data for parent
hull are summarized in Table 2. The wvalues
correspond to design draft.
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The relative characteristics are used to
analyse the influence of lengthening the hull by
changing the parameter K;. The relative values are
obtained as relation between the corresponding
variant value and parent hull value.

Figure 5 presents the relative displacement
(Rpispr) and MCT (Ryicr) versus coefficient Kiq. In
Fig 6 the Relative KMT (Rgumr), Relative KML
(RKML)a Relative BMT (RBMT) and Relative TPC
(Rtpc) are shown. Finally, the Relative ratio

Ll /Vl/3 (Rpw/v) is presented in Fig. 7

All relations are approximated by power
function shown on the graph. A very good
agreement is achieved taking into account the
coefficient of determination R”. The functions
could be presented in common form as follows:

R =(K)" (1)

The values P; are presented in Table 3.

Table. 3. Values of power P; for hydrostatic particulars
of hull variants

Relative Item - Ri Symbol Value
Displacement Rpispi 2.41
MCT Rumcr 2.72
KMT Rkwmr 272
KML Rxme 241
BMT Remr 2.72
TPC Rrpc 1.71

Ly V'3 R 020
wi LW/V

The power in the functions for relative
displacement (2.41) and ratio L,/ V'3 (0.20) are

identical with those reported in [6], where the
corresponding values are 2.40 and 0.20. For all
variants the VCB is 68% from the draft.

2 Cross Curves of stability

The same approach is applied to the Cross
Curves (CC) of stability. The values for all variants
are calculated by AutoHydro software.

The relations between Relative CC (Rgy)
and K for all angles from 5° to 60° with step 5°are
identical and one of them is presented in Figure 8.
The relation is approximated with power function
and a very good agreement in achieved. The
function for all angles is as follows:

Ry = (K )" )

Table 4 presents the information for CC of
stability for the parent and other variants.
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Table. 4 Cross Curves (CC) of stability for Var.0 and
Relative CC (RKN) versus K

CC K
Angle
Var.0 1.1 1.2 1.3 1.4 1.5
5 0.201 1.0697 1.1393 1.2040 1.2687 1.3333
10 0.393 1.0712 1.1399 1.2061 1.2697 1.3333
15 0.568 1.0704 1.1373 1.2060 1.2676 1.3327
20 0.721 1.0693 1.1373 1.2053 1.2677 1.3315
25 0.854 1.0691 1.1370 1.2049 1.2670 1.3314
30 0970 1.0691 1.1371 1.2031 1.2660 1.3299
35 1.072  1.0690 1.1362 1.2024 1.2659 1.3293
40 1.162  1.0697 1.1368 1.2022 1.2659 1.3287
45 1.245 1.0691 1.1357 1.2008 1.2643 1.3277
50 1.314  1.0693 1.1355 1.2009 1.2648 1.3280
55 1.361 1.0691 1.1352 1.2013 1.2645 1.3277
60 1.387 1.0692 1.1355 1.2012 1.2646 1.3280

3. Resistance

The first version of the YachLINES module
includes a procedure for resistance calculation. The
algorithm is presented in [6].

The total resistance (Rr) is obtained as a sun
of frictional resistance Rrg and residuary resistance
Rees.

Frictional resistance is calculated by:

Rer =Cr0.50V Sy, [N] (3)
0.075

= 4

F (loan—Z)2 @

where: Cg — friction coefficient; p - water density
(kg/m’); V — yacht velocity (m/s); Sw — wetted
surface (m®); Rn — Reynolds number.

For residuary resistance the calculation
procedure uses statistical analysis of 39 hulls from
Delft yacht series. The tests with models have been
carried out by Prof. Gerritsma at the Delft
University of Technology in the Netherlands. The
method is presented in [6, pp 75-76].

The calculated resistance versus Froude
number and coefficient K; are shown in Figure 9
for frictional resistance and in Figure 10 for total
resistance.

The frictional and residuary resistances are
approximated by the following equations. The
maximum error using the approximation for total
resistance is 2.5%.

Reg = 2751.4K > Fr! 8% (3)
RRES — 38220KL1.8664 .Fr(4.2783—0.3543KL) (4)
Rr = Rer + Rees (5)

The Relative Sw (Rsy,) can be approximated
by the following formula:

Rgy = (K )" (6)
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V. CONCLUSIONS
This  investigation = demonstrated the

applicability of parametric modelling in ship
design. As an example a simple parametric model
included in PolyCAD software and its module
YachtLINES was used. This parent model is the
“YD 40” yacht design well known from the
literature.

The parametric model is used as parent hull
to obtain 5 new hulls changing the length by
coefficient K; and breadth and draught by
Kgr=K.%’. This approach leads to obtaining
different hulls for which the hydrostatic particulars
and cross curves of stability strongly depend on
coefficient K;. These relations are approximated
by power function with very good agreement. For
some characteristics the obtained power of the
function is identical with those found in the
literature.

For frictional and residuary resistance an
approximation formula is obtained. The formulae
include K; and Fr as variables.

The obtained formulae can be used to find
main ship dimensions of the “YD-40" type yacht
hull with characteristics given in advance. For
example if we want to obtain hull displacement A
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by lengthening the parent hull, the parameter K

will be:
1
A, 241
K, =| 2L 7
() -
REFERENCES
[1]. Abt, C.; Bade, S.D.; Birk, L.; Harries, S.

Parametric Hull Form Design — A Step Towards One
Week Ship Design, 8th International Symposium on
Practical Design of Ships and Other Floating Structures
PRADS 2001, Shanghai, September 2001

[2]. Biliotti, I., Brizzolara, S., Viviani, M., Vernengo,
G., Ruscelli D, Galliussi, M, Guadalupi D., Manfredini,
A. Automatic Parametric Hull Form Optimization of
Fast Naval Vessels. 11th International Conference on
Fast Sea Transportation, FAST 2011, Honolulu, Hawaii,
USA, September 2011, 294-301

[3]. Georgiev P., P.Pentschew. Parameter Ship Hull
Design  based on  the  Taguchi  Method.
Schiffbauforshung , 41 Jahrgang (2002) Heft Nr. 3/4,
19-28.

[4]. Han, S., Lee, Y-S, Choi, Y. Bok. Hydrodynamic
hull form optimization using parametric models.
Journal of Marine Science Technology (2012) 17:1-17
DOI 10.1007/s00773-011-0148-8

[5]. Hoekstra, M., Raven, H. C. CFD-based
optimisation process improves dramatically, Report,
December 2003 no. 81, p.15

[6]. Larson L., Eliasson R.E. Principles of yacht
design. Adlard Coles Nautical, 2000, ISBN 0-7136-
5181-4

[7]. Maisonneuve, J.J., Harries, S., Marzi, J., Raven
H.C.,Viviani, U., Piippo, H. Towards Optimal Design of
Ship Hull Shapes, IMDC, Athens 2003.

[8]. Pécot, F., Yvin, C., Buiatti, R. Maisonneuve, J.J
Shape Optimization of a Monohull Fishing Vessel, 11th
COMPIT 2012, Liege, 16-18 April 2012, ISBN 978-3-
89220-660-6 : 7-18

[9]. Zhang Ping, Zhu De-xiang, Leng Wen-hao,
Parametric Approach to Design of Hull Forms, Journal
of Hydrodynamics, 2008, 20(6):804-810

[10]. (http://www.polycad.co.uk/)

Contacts:
Assoc. Prof. Dr. Petar Georgiev, TU-Varna, Phone:
+359 889 967164, Email: petar.ge@tu-varna.bg

Reviewer:
Assoc. Prof. Dr. Stefan Kyulevcheliev, TU-Varna



I'OANIIHNK HA TEXHUYECKN YHUBEPCUTET-BAPHA, 2013 r.

ANALYSIS OF COASTAL MARINE CASUALTIES BASED ON GISIS DATA

Lichko Naydenov, Petar Georgiev

Abstract: Short Sea Shipping (SSS) has been attracting the attention of politicians and
researchers for the last 15 years. This mode of water transport is recognized as a possible
alternative of the road transport not only in Europe. Despite the problems in the
management and promotion of SSS, the research question that arises is how safe the coastal
waters for shipping are. The paper presents rough data and some analysis concerning the
coastal marine casualties extracted from Marine Casualties and Incidents module of IMO
Global Integrated Shipping Information System (GISIS) for 20 years period. These data can
be used for evaluating the risk for shipping in coastal waters and as a background for FSA

in SSS.

Keywords: Short Sea Shipping, marine casualties, risk, IMO, Global Integrated Shipping

Information System

I. INTRODUCTION

Short Sea Shipping (SSS) represents 60% of
EU-27 maritime transport of goods and it is
considered as an alternative of freight movement to
reduce the number of trucks that daily congest
about 4000 km of road networks in Europe. During
the years much has been done, but the problems of
SSS are still discussed and the topic is still
included in main European research programs.

The problems connected with the safety of
shipping are always of highest importance.

The international shipping industry has
begun to move from a reactive to a proactive
approach safety through what is known as Formal
Safety Assessment (FSA). FSA is a rational and
systematic process for assessing the risks related to
maritime safety and the protection of the marine
environment and for evaluating the costs and
benefits of IMO’s options for reducing these risks

[6].

In research analyses, the major result in this
field is the SAFEDOR Project (2005-2009) and the
book “Risk-Based Ship Design” [12]. It describes
methods, tools and application of risk-based ship
design and aims to provide an understanding of the
fundamentals and details of the integration of risk-
based approaches into the ship design process.

After the acceptance of the FSA approach it
was applied for bulk carriers [5], [7] and general
cargo carriers [9]. A risk model for operation of
container vessels is presented in [1]. The FSA
approach is applied in the investigation of safety
situation at coastal water area of China [2]. Based
on the last the characteristics of hazards and
accidents at coastal water area were analysed and
some results of risk distribution were held out in
quantities.

FSA should comprise the following steps: 1)
identification of hazards; 2) risk analysis; 3) risk
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control options; 4) cost benefit assessment; and 5)
recommendations for decision-making. For hazard
identification (Step 1) among others, a review of
historical data is proposed for use. This approach
and other provisions of FSA are criticized in [10].
The most important reproof is that the whole
philosophy of using historical data is not proactive
and therefore it cannot be used for new designs and
cannot measure the effects of newly implemented
risk control options (RCOs), as it needs to wait for
accidents to happen to have sufficient data.
Another note is the treatment of the words
frequency and probability which are not the same
and as is suggested in [10], “...zero collisions in a
harbour does not mean that collision probability is
Zero”.

We will not discuss the consistency of this
opinion; we will just present historical data for
coastal marine casualties. The goal of this
investigation is to get a clear, although not full,
picture about the risk and safety in coastal
shipping.

There are a significant number of national
organizations related to registration and
investigation of marine accidents. A good
reference for these organizations is [11]. Some of
these institutions are as follows:

o Marine Accident Investigators Forum Asia
(MAIFA) (http://www.maifa.org)

J BSU-Bundesstelle  fuer  Seeunfallunter
suchung, Germany, (www.bsu-bund.de)

o MAIB-Marine  Accident  Investigation
Branch, UK, (www.maib.gov.uk)
J DMA  Danish  Maritime  Authority

Soefartsstyrelsen,Denmark, www.dma.dk;
www.soefartsstyrelsen.dk
o EMSA — European Maritime Safety Agency,

(wWww.emsa.europa.eu)
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One of the most comprehensive databases
on marine accident and casualty investigation in
the industry is Lloyd’s Maritime Information
Service LMIS established in 1986. Today the
information is available at Lloyd’s List Intelligence
(www.lloydslistintelligence.com). The other reach
source for information is IHS Sea Web™ Casualty
module (www.sea-web.com/seaweb casualty
module. html). The module includes an extensive
search facility and covers over 113,000 non-
serious and serious casualties, as well as total
losses and demolitions, providing information on
the incident itself, date, location, casualty group,
severity and number of crew killed/missing.
Unfortunately, the access to both of the databases
is paid and the use is possible only for research
projects with considerable budget.

In this investigation we present information
about coastal marine casualties extracted from
IMO Global Integrated Shipping Information
System (GISIS), especially from Marine Casualties
and Incidents module of the system.

The paper is organized as follows. Section
two presents short description of the GISIS system
and Marine Casualties module. The next section
includes the rough data, corresponding graphs and
some analyses of the figures. The last section
concludes the results from the research.

I1. IMO INFORMATION SYSTEM

One of the web-based services offered by
IMO is the Global Integrated Shipping Information
System (GISIS). The work with this information
system is organized by MSC documents [3] and
[8].

The module ‘“Marine Casualties and
Incidents- MCI” (http://gisis.imo.org/) contains
two kinds of information. The first category of
information is made up of factual data collected
from various sources and the second one is
elaborated information based on the reports
prepared according to [8].

IMO selects ship casualties according to the
following classification: "very serious casualties",
"serious casualties", "less serious casualties" and
"marine incidents."

. Very serious casualties are casualties to
ships which involve total loss of the ship, loss of
life, or severe pollution, the definition of which, as
agreed by the Marine Environment Protection
Committee at its thirty-seventh session (MEPC
37/22, paragraph 5.8), is as follows: Severe
pollution. is a case of pollution which, as evaluated
by the coastal State(s) affected or the flag
Administration, as appropriate, produces a major
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deleterious effect upon the environment, or which
would have produced such an effect without
preventive action.

o Serious casualties are casualties to ships
which do not qualify as very serious casualties and
which involve a fire, explosion, collision,
grounding, contact, heavy weather damage, ice
damage, hull cracking, or suspected hull defect,
etc., resulting in: - immobilization of main engines,
extensive  accommodation  damage, severe
structural damage, such as penetration of the hull
under water, etc., rendering the ship unfit to
proceed, or - pollution (regardless of quantity);
and/or - a breakdown necessitating towage or shore
assistance.

o Less serious casualties are casualties to
ships which do not qualify as very serious
casualties or serious casualties and for the purpose
of recording useful information also include
marine incidents, which themselves include
hazardous incidents and near misses.

The reported information is structured in 10
Annexes. For “very serious” and “serious”
casualties the information from Annexes 1, 2 and 3
is required together with a full investigation report.
Some of the information included in annexes 1 and
2 is as follows [8]:

. Annex 1: Imo number; Type of ship; Type of
service; Gross Tonnage; Length Overall;
Deadweight; Initial event; Consequences.

Initial event is:

- collision;

- stranding/ grounding;

- contact;

- fire or explosion;

- hull failure/failure of watertight doors etc.;

- machinery damage;

- damages to ship or equipment;

- capsizing/ listing;

- missing: assumed lost;

- accidents with life-saving appliances;

- other.

The consequences could be:

- total loss of the ship (TLS);

- ship rendered unfit to proceed (SRUP);

- ship remains fit to proceed;

- pollution;

- loss of life (LL);

- serious injuries.

Ship rendered unfit to proceed (SRUP):
The ship is in a condition, which does not
correspond substantially with the applicable
conventions, presenting a danger to the ship and
the persons on board or an unreasonable threat of
harm to the marine environment.
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Ship remains fit to proceed: The ship is in

a condition, which corresponds substantially with
the applicable conventions, presenting neither a
danger to the ship and the persons on board nor an
unreasonable threat of harm to the marine
environment.
) Annex 2: Date and local time of casualty;
Position of casualty (Latitude, Longitude);
Location of casualty:

The options for Location of casualty are:

- At berth

- Anchorage

- Port

- Port approach

- Inland waters

- Canal

- River

- Archipelagos

- Coastal waters (within 12 miles)
- Open sea.

Due to the interface of the system it is
possible to extract different information according
to one or more search conditions. For access to
GISIS it is necessary to have personal account that
is free of charge for Public users.

For present study “Coastal waters (within 12
miles)” is chosen for “Location of casualty”
(Fig.1). The extracted information for the ships is
supplemented and/or additionally checked by data
from Marine Traffic site (www.marinetraffic.com)
and Shipspotting.com (www.shipspotting.com).
These internet sites offer information for main
dimensions and GT and DWT of the ship. For
many of the ships a photo is available as well.

II1. DATA FOR COSTAL MARINE
CASUALTIES

The total number of coastal waters casualties
is 228 (excluding some records with non-complete
information). The accidents are for 20 years period
from 1994 wuntil 2013. The distribution of
casualties is shown in Table 1.

Amongst all, “very serious” casualties are 76
(33.3%), “serious” are 118 (51.8%), “less serious”
are 19 (8.3%) and 15 (6.6%) are “unknown or
uncategorized”. 85% from total number of the
accidents are classified as “serious” and “very
serious”. On Fig. 2 the distribution of casualties
through the years is shown.

The data are grouped depends on the initial
event, ship type, and the consequences. There are
11 initial events and 18 ship types involved in
casualties.
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Table 1. Distribution of ship casualties through the

years

Year SXiZTlS Serious Selzﬁts)ils krllIoli;n Total
1994 1 - - - 1
1995 1 - - - 1
1996 1 1 - - 2
1997 - 1 - - 1
1998 1 - - - 1
1999 - - - - 0
2000 1 3 - - 4
2001 2 2 - - 4
2002 4 3 2 - 9
2003 7 1 - - 8
2004 5 11 1 - 17
2005 6 16 3 - 25
2006 13 20 4 3 40
2007 7 21 3 1 32
2008 1 15 3 1 20
2009 6 7 - - 13
2010 6 5 - 5 16
2011 7 5 1 4 17
2012 5 5 1 1 12
2013 2 2 1 - 5
Total 76 118 19 15 228

Table 2. List of ship types and initial event options

Type of ships

1  General cargo carrier 10 Jack Up Platform
2 Bulk carrier 11 Refer
3 Container ship 12 Crude Oil Tanker
4  Fishing/Cargo boat 13 Yacht/Pleasure craft
5 Oil/Chem./Prod. tanker =~ 14 LPG Tanker
6 Ro-Ro Cargo/Pass. 15 Combat/Coat Guard
7  Passenger ship 16 Barge
8 Towing / Pushing Tug 17 Research/Survey vessel
9  Dredger 18 OSV
Initial event
1  Collision/Contact 7  Personal casualty
2 Stranding/Ground. 8  Pollution
3 Fire or explosion 9  Hull failure
4  Machinery damage 10  Missing: assumed lost
5 Live appl. accident 11  Container overboard
6  Capsizing /Listing

The consequences are marked as SRUP,
TLS and LL. The list of ship types and the initial
event are presented in Table 2. The numbering is
used for presentation of the rest of data.

In all 228 casualties total 318 ships are
involved. The distribution of ship types and the
initial event are shown in Table 3, total loss of ship
(TLS) in Table 4, loss of life in Table 5 and
consequence “Ship rendered unfit to proceed”
(SRUP) in Table 6.
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Table 3. Distribution of ship types and initial events

Ship Initial Event Total

Type 1 2 3 4 5 6 7 8 9 10 11
1 42 26 2 3 3 1 1 1 79
2 23 22 2 2 1 1 1 52
3 38 4 1 1 1 1 46
4 35 2 1 38
5 13 8 4 4 1 3 33
6 8 4 4 2 1 1 1 21
7 5 2 2 1 1 11
8 4 4 1 9
9 4 1 5
10 1 1 2 4
11 2 2 4
12 2 1 1 4
13 3 1 4
14 1 1 2
15 1 1 2
16 2 2
17 1 1
18 1 1

Total 185 74 17 16 3 7 6 2 4 3 1 318

Table 4. Distribution of total loss of ship (TLS)

Ship Initial Event

Type 1 2 3 4 5 6 7 8 9 10 T
1 12 4 2 18
2 2 3 1 1 7
3 1 1
4 21 1 1 23
5 2 2 3 7
6 1 1 1 4
7 1 1
8 2 1 3
9 2 2
13 1 1 2

Total 43 12 5 5 1 2 68

TableS5. Distribution of loss of life (LL)

Ship Initial Event

Type 1 2 3 4 5 6 7 8 9 10 T
1 25 5 1 1 32
2 2 18 1 2 15 1 39
3 1 1
4 89 2 1 92
5 6 1 3 10
6 33 1 1 35
7 1 1
8 1 3 4
9 8 8
16 1 1

Total 127 23 41 2 4 5 19 2 223
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Fig.2. Distribution of casualties through the years
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Fig.3. Distribution of initial event for all 318 vessels
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Fig.4. Distribution of ship type for all 318 vessels
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Fig.7. PDF of the DWT of General cargo carriers
involved in coastal casualties

As one can see from Fig.2, one very
interesting fact is the marked peak of casualty
number at 2006 followed by the decreasing of the
number in the next years. Additional consideration
is necessary to explain this, but one reason could
be the beginning of worldwide economic crises by
that time.
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Table 6. Distribution of SRUP as consequence
Ship Initial Event

Type 1 2 3 4 Total
1 7 11 1 1 20
2 9 12 2 23
3 6 6
4 5 5
5 1 2 1 2 6
6 3 3 1 7
7 1 2 1 4
8 1 3 4
9 1 1
10 1 2 3
11 2 2
12 1 1 2
13 1 1

Total 38 33 4 8 1 84

Concerning the type of initial event of
casualty (Fig. 3) 58.2% from the total ship is
involved in Collision/contact as could be expected
for coastal waters. The second significant event is
Stranding/grounding with 23.3% and Fire and
explosion are vastly less.

Three of the most popular ship types —
General cargo carrier, Bulk carrier and Container
ship, possess more than 50% share in all accidents
(Fig.4). The next expected fact is 12% share of the
fishing and cargo boats.

Preparing risk analyses it is necessary to
determine the event frequencies and corresponding
sequences as well. The consequences are
quantified in terms of potential lives lost, damage
to the environment and loss of property.

Concerning the loss of property there are 68
TLS and 84 cases when ship needs repair before to
continue operation — case marked with SRUP. The
share of fishing boats in TLS is the biggest —
33.8%, followed by general cargo carriers (Fig.5).
This fact could be expected, taking into account
the fact that for all casualties with fishing boats the
initial event is Collision/contact and having in
mind the size of these boats and the ability to
survive after flooding for example. Bulk carriers
and tankers are with equal share — 10.3% in TLS
statistics.

Half of the 84 cases of SRUP are in
consequence of Collision and Stranding as initial
event (see Table 6). Taking into account the
completely lost 68 ships, this means that almost
half of all ships involved in coastal casualties are
affected seriously and this is a big loss of property.

For 228 casualties and 318 involved vessels
there are 223 fatalities. This number includes the
reported deaths and missing cases too.

On the average, there is 1 loss of life on
casualty but all LL are not evenly distributed (see
Table 5). The casualties with fishing boats lead to
highest share in fatalities — 41.3% (Fig.6) followed
by bulk carriers -17.5% and Ro-Ro ships — 15.7%.
For general cargo carriers that accounts for about
25% of all involved vessels, the share in LL is
14.3%.

The main consequence for the environment
is the oil pollution after the casualty. Pollution as
an initial event exists on 2 of total 38 vessels, but
as consequence there is oil spillage of 1195 t. This
figure does not account the probable oil spills from
totally lost ships. The biggest amount of reported
oil spill is 500 t from Chinese bulk carrier “FU
SHAN HAI” after her collision with Cypriot
container vessel “GDYNIA” [14]. The collision
was North of Bornholm in the Baltic Sea on 31
May 2003. After the collision the bulk carrier sunk
(Fig.9) and the damage on the container ship was
relatively limited (Fig.10).

The information for GT and DWT is
analyzed additionally for general cargo carriers
having the greatest share in all casualties.

=

Fig.9. Sinking ulk caier after collision [14]

collision [14]
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Fig.11 Relation GT =f(DWT) for General cargo carriers
involved in coastal casualties

Table 7. Share of DWT range for General cargo ships
involved in coastal casualties

DWT .t GT % from total
500 - 2500 463 - 1849 0.3363
2501-5000 1849- 3581 0.3487
5001-7500 5313-7045 0.1476
7501-10000 5313-7045 0.0687

10001-15000 7045-10509 0.0562

For the ship DWT the sample size is 71 with
mean p = 4920 t and standard deviation o= 4715 t.
In Fig. 7 the histogram and probability density
function obtained by EasyFit software are
presented. The first three distributions i.e. Log-
Pearson 3, Pearson 5, and Lognormal ranked by
Kolmogorov-Smirnov test are shown.

In Fig.11 the relation between GT and DWT
for the same sample is shown. The data are
approximated by linear function and very good
agreement is achieved.

Having this information we can make some
conclusions (although based not on a very big
sample) concerning the probability of accidents
with general cargo carriers in coastal waters. Table
7 presents some results. For different DWT range,
the GT values are calculated by the obtained linear
approximation (see Fig.8) and the probability is
based on Log-Pearson 3 distribution. From the
table one can see that almost 70% of the total
cases, the general cargo carriers have DWT in the
range 500-5000 t. This fact is a good starting point
for future investigations about the safety of ships
engaged in Short Sea Shipping.

IV. CONCLUSIONS

The paper presents rough data concerning
the marine casualties in coastal water and some
short analysis and statistics.

The data were extracted by Marine
Casualties and Incidents module of IMO Global
Integrated Shipping Information System (GISIS).
The data are for the period from 1994 until 2013.
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The IMO GISIS is accessible through the Internet
free of charge.

The number of casualties is classified
according to the ship type and initial event. The
consequences are in 3 groups — loss of life, total
loss of ship and serious damage and needs for
repair of the ship. Oil spills are noted and
summarized.

The IMO GISIS system could be good
starting point for evaluation of risk and safety in
coastal shipping. The only fact that there are no
data for casualties in coastal waters for 1999 is
strange and needs additional consideration.

The most interesting fact for coastal
accidents is the marked peak at 2006. One of the
reasons for the decrease in the casualties’ number
could be the world economic crises. Figure 12
presents the world seaborne trade in million tons
loaded [4] together with the disposals of ships in
GT — second vertical axis [13]. The reduction of
casualties in 2007 coincides with the start of
stagnation in the world seaborne trade and
increasing the number of scrapped ship tonnage.

The analysed data confirm some
expectations concerning the safety of coastal
shipping taking into account the traffic i.e. the
bigger number of collisions and groundings, the
number of lost fishing vessels and cargo boats.

Very interesting fact is that more than 65%
from involved in casualty general cargo carriers
are with DWT in the range 500- 5000 t and about
90 % of them in the range 500-10000 t DWT.
These are practically the ships engaged in Short
Sea Shipping.

The collected information could be useful
for the next investigations concerning the risk of
coastal shipping. As is stated in FSA the risk is
defined as a measure of the likelihood that an
undesirable event will occur together with a
measure of the resulting consequence within
specified time.

9000 30
Bz Dry cargo
mmm Main bulks
fssssa[e/]
=@=Scrap

o

GT x 10-6

Tonnes loaded x 10-6

1990 2000

1970 1980 2007 2008 2009

Fig.12 The world seaborne trade and world ship
disposals (scrap) during the last years



I'OANIIHNK HA TEXHUYECKN YHUBEPCUTET-BAPHA, 2013 r.

In other words, the risk is a combination of
the frequency and the severity of the consequences.
To evaluate the frequency of the events and
severity of consequences reliable data for ship-
years for different ship types are necessary.

The collected information should be
enlarged using the GISIS system and other
available sources as well.

ACKNOWLEDGMENTS

The carried out research is realized in the
frames of the project BG051P0O001-3.3.06-0005,
Operational Programme “Human Resources
Development” where Technical University of
Varna is beneficent.

REFERENCES

[1] Ellis, J., Forsman, B., Gehl, S., Langbecker, U.,
Riedel, K., Sames P. A Risk Model for the Operation of
Container Vessels, WMU Journal of Maritime Affairs,
Vol. 7 (2008), No.1, 133-149

[2] HU  Shenping, ZHANG lJinpeng, 2012
International Symposium on Safety Science and
Technology, Risk assessment of marine traffic safety at
coastal water area, Procedia Engineering 45 (2012) 31 —
37

[3] IMO, Circular letter No.2892, Access to IMO
web services, including GISIS and IMODOCS,4 June,
2008

[4] IMO. International Shipping Facts and Figures —
Information Resources on Trade, Safety, Security,
Environment 1, Maritime Knowledge Centre, 6 March
2012

[5] MSC 74/5/X, BULK CARRIER SAFETY -
Formal Safety Assessment, Fore-end watertight
integrity, Submitted by IACS, February, 2001

[6] MSC/Circ.1023, Guidelines for Formal Safety
Assessment (FSA) for use in the IMO rule-making
process, 5 April 2002

109

[71 MSC 75/5/2, BULK CARRIER SAFETY-Report
on FSA Study on Bulk Carrier Safety Submitted by
Japan, 12 February 2002

[8] MSC-MEPC.3/Circ.3. Casualty-Related Matters.
Reports on Marine Casualties and Incidents, 18
December 2008

[91 MSC 88/INF.8, GENERAL CARGO SHIP
SAFETY, IACS FSA study — summary of results
Submitted by the International Association of
Classification Societies (IACS), 20 September 2010

[10] Kontovas, Ch. A., Psaraftis, H. N. Formal Safety
Assessment: A Critical Review, Marine Technology,
Vol. 46, No. 1, January 2009, pp. 45-59

[11] Kuehmayer, J. R. Marine Accident and Casualty
Investigation Boards, 2008, Austrian Marine Equipment
Manufacturers

[12] Papanikolaou A. (Ed.). 2010. Risk-Based Ship
Design. Methods, Tools and Applications. Springer-
Verlag Berlin Heidelberg, 2009, ISBN: 978-3-540-
89041-6

[13] The Shipbuilder’s Association of Japan.
Shipbuilding statistics. March 2013, www.sajn.or.jp.
[14] Danish Maritime Authority. Collision between
Chinese bulk carrier FU SHAN HAI and Cypriot
container vessel GDYNIA, CASUALTY REPORT,
August 7, 2003, File 199935831

Contacts:
Lichko Naydenov, PhD student, TU-Varna
lichko naidenov@abv.bg

Assoc. Prof. Dr. Petar Georgiev, TU-Varna, Studentska
Str. 1,201, UPB, 9010 Varna, tel.: +359 52 383 668
petar.ge(@tu-varna.bg

Reviewer:
Prof. Dr,Sc. Eng. Petar Kolev



I'OANIIHNK HA TEXHUYECKN YHUBEPCUTET-BAPHA, 2013 r.

HOCEIIA CITOCOBHOCT HA I'PE/I1 B 3BABUCHUMOCT OT HAYUHA HA
3AKPEIIBAHETO UM ITPH OI'bBAHE

LOAD CAPACITY OF BEAMS ACCORDING TO THEIR END SUPPORT BY BENDING

Teonopa P. AuapeeBa-HensinkoBa

Pe3rome: IIpencraBenn ca pe3yiTaTHTE OT NMPOBEACHO M3CIEABAHE 32 BIMSHUE HA HAaYMHA
Ha 3aKpenBaHEe Ha IPEAWTE B KpaWllaTa UM BbpPXy TSIXHATa HOCENa CIIOCOOHOCT, NpH
cydaii Ha HaToBapBaHe ,,0rbBaHe”. lM3cmenBamm ca Haif-xapakTepHHUTE CiIydan Ha
HATOBAapBaHE M 3aKpelBaHe Ha rpeau. Pe3ynrature naBaT BB3MOXKHOCT, IIpU
NpeIBapUTETIHO H3BECTEH Cllydali Ha HATOBapBaHe, Ja ce u30epe Hal-NOAXOAAIIOTO
3aKpelBaHe Ha FPEIUTE, C KOETO J1a ce MMOCTUTHE ONTUMAIIHO TErJI0 Ha KOHCTPYKLUATA.
Kiro4oBu 1ymu: orsBaHe, omopu Ha Ipeju, TOBAPOHOCUMOCT Ha IPEAH,

Abstract: In the paper are presented the results of research of the influence of the type of
end support on the loading capacity of the beams by “pure bending”. There are researched
the most typical cases of loads end supports of beams. The results make possible for known
load to be chosen the appropriate end support which achieves an optimal weight of the

construction.

Keywords: support of beams, load capacity, bending

I. BbBEJIEHUE

OOWKHOBEHO B MeXaHHUKaTa, B
CBHIIPOTHBIICHWE  HAa  MaTepHaliiTe © B
CTpOUTENTHATA MEXaHHKA 3aJadlTe CEe pelaBar Io
OTHOIIICHUE Ha OT'hBAINUTE MOMEHTH, CPS3BAIIUTE
CIWJIM M TIPOBHCBAHETO HA TPENUTE, JOKATO TYK €
pemeHa ,,obpaTHaTa 3amauya”’. 3a 1enTa, CHoOpen
TEOMETPUATA HA HAPEYHOTO CEYCHUE HA TPEIANTE
W BHJIA Ha MaTepuala, OT KOWTO Te ca M3paboTeHU
€ ompereneHa  MakCHMaJHO  JOIyCTHMara
CTOWHOCT Ha OI'bBAllMsl MOMEHT, KOSTO T€ MOTaT
Jla TIOHecar.

C wu3noi3BaHe HA TOTOBU TaOyJIUpaHH
peuieHuss OT crnpaBouHuire 1o CrpouTenHa
MEXaHWKa Ha Kopaba [1] ca u3BeJeHH CTOMHOCTHUTE
Ha MaKCUMaJHO JONMYyCTUMHTE KOHIEHTPUpPaH
TOBap W WHTEH3UTET Ha pas3mperesieH ToBap, 3a
n30paHyd ciay4adn Ha HATOBapBaHE W BBH3MOXXHU
KOMOWMHAIIMU Ha 3aKperBaHe B KpauIaTa uM.

W3uucneHo € OTHOCHUTETHOTO TErJIo Ha
IpeauTe CIpsIMO HOCEIaTa UM CIIOCOOHOCT.

To3u mOAXON TMO3BOJIIBA MPU HU3BECTHO
HaTOBapBaHe Ha TpeduTe Ja ce momadepe
MOAXOJISIIOTO UM 3aKpelBaHe B KpauIllara, KOeTo
MO JIa JOBeJIe 1O MUHUMHU3UPAHE Ha TErJIOTO Ha
KOHCTPYKITUHTE.

1. U3J1I0KEHUE
1. TIlocraHoBKa Ha 3ajayaTa

Bcekn kiac marepuand HMMa TIpaHMIA Ha
MaKCHUMAaJIHO JTOIYCTUMO Harpexenue - [c]. ToBa
HalpeKCHUe C€ MPEJACTaBsd KaTo MpPOIEHT OT
rpaHMIaTa Ha TPOBIAYaHE HA CTOMaHAa O
(cperiano u moJ 03HaYeHHUETO ,,Reh”™).
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P /f
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fff, £
[7] L M

®ur. 1 /Imarpama c-€ 3a cromana [3]

Criopen TeopusiTa Ha €IaCTUYHOCTTA, KOTATO
KOHCTPYKLMSITa pPaOOTH TPH HAMPEXKEHUs IO-
HUCKM OT TpaHWlaTa Ha MPOMOPIHUOHATHOCT
(rpamuma Ha TpoBIAYaHE) W JCHCTBHETO Ha
BBHITHUTE CHJIM, TPEAU3BUKBAIIY HAIPEKCHUS
ObZe MPEyCTaHOBEHO, B Hesl HsAMAa Ja ce Mojyyar
OCTaThUHU nedopmaru u TSIIOTO
(KoHCTpYKIMATA) 1€ BB3BBPHE IIbPBOHAYAIHATA
cu ¢opma u pasmepu. ToBa o3Ha4yaBa, de
MaTepuarbT Ha TAJIOTO pPabOTH B eIacTHYCH
CTaJnH, T.€. HAIIPe)KEHUATA HE Ca HAJABHUIIWIH OF.

HnxenepHute KOHCTPYKIUHA ca
MPOEKTHPAHU Ja PaOOTIT NPH HANPEKEHUS, KOUTO
ca MPOIIEHTHA YacT OT ONIACHUTE HAIIPEKEHUSI.

ToBa ce oruuTa C KOCPHUITUEHT Ha
6e3onacHocT "K". OOMKHOBEHO ,,K”’ 3aBUCH OT BHJA
Ha KOHCTPYKUMSITA U Hai-uecTo € 1,5-2,0.
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PemaBanero Ha 3agayaTa € W3BBPLICHO B
ClleflHaTa IIOCJIEJIOBATEIIHOCT M IpPU CIEAHUTE
MIPEIIOIOKEHHS:

1) W3BecTHH ca NOIyCTUMHTE HANPEKEHUS
3a MaTepuaia (M3CJIEABAHETO € HAlpaBeHO 3a
C1.235) — Te ca mpuUeTH KaTo MPOIIEHT OT Cg!

[0]=2* ()
k
, k~1,5, [c]= 150 MPa (3a C1.235)
2) 3a BceKH OT BKJIIOUEHHUTE B U3CIIEIBAHETO

HpO(l)I/IJ'II/I € MU3BCCTCH CBHIPOTUBUTCIHUAT MY
MOMCHT!

w="

2
Z
3) U3unciieH € MaKCHUMAaJTHO JIOITYCTHMHSIT
3a BCiIKa OT TIpeAuTE OrbBall MOMCHT, KOMTO
3aBUCH OT MapKaTa Ha CTOMaHaTa U reoMETpUsTa
Ha Ipodua.

4) C W3MON3BaHETO HAa HAPBYHULIU W
TaOJMMLIM OT CTPOUTETHATAa MEXaHUKA, 38 BCEKU OT

CJIydauTe € ornpeaciacHa MakCHuMaJiHaTa
TOBApOHOCHUMOCT Ha rp€aara, KakTo CJICIBA:

P=f(M__[c,W,])
q=f(M__,[c]W,])

4)
)

max ?

max ? [

5) B u3cnenBaHeToO ca BKIIOYCHHU CIIEIHUTE
CTaHAAPTHH TNPOGHIN OT CHPaBOYHHUIM [2]
npexacraBend B Taom. 1

Tabn. | CenpoTuBUTENCH MOMEHT Ha HAIIPEYHOTO
cedenne Harpenute- W [2]

Tun Homep | W[em']
L 14/9 38.3
L16/10 56.1
L-nipodpun L25/16 185.9
L20/20 124.7
L10/10 25
T10 39.7
T-npodun T 20 184
T24 289
HP160x8 | 116.7
HP HP220x10| 300.5
HP260x10 | 454.9

2. Cayyau Ha HATOBapBaHe

. KoHueHntpupan TtoBap P mpuioxeH BBpXy
rpesaa, KosATo € cBOOOIHO MoANpsiHa B ABara
Kpast
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2.2.

2.3.

2.4.

2.5.

2.6.

2.7.

L/z2

1 L i}

Cryyaif Ha HaToBapBaHe 2. |

KoHuentpupan toBap P mpunoxeH BBpXy
rpena, KOSTO € KOpaBO 3albHATA B JBara
Kpast

L2

L

Crnyuaif Ha HaToBapBaHe 2.2

Konnentpupan TtoBap P mnpuioxeH BBpXY
rpena, KosiTo € KOpaBo 3ambHaTa OT CIUHUS
Kpai ¥ CBOOOJHO MOIPSHA B IPYTHS

P

L i

Crnyuaii Ha HaTOoBapBaHe 2.3

L2

Konnenrpupan toBap P; (P;=0 u P,=0)
MIPUIIOXKEH BBPXY Ipefia, KOATO € 3albHaTa OT
eIMHMSI Kpail 1 cBOOOIHA OT APYTHS

‘ 2 ‘ 2 P. Uz

| .

Crnyuaif Ha HaToBapBaHe 2.4

PaBHOMEpHO  pasmpeneiieH  ToBap €
HHTEH3UTET (, IPUIOKEH BPXY Ipelia, KOATO
€ MOAMNpSIHA B [BaTa Kpas

q

r—

Crnyuaif Ha HaToBapBaHe 2 5

PaBHOMEpHO pasmpeseneH TOBap c
WHTCH3UTET (, IPIIOKEH BBPXY Ipe/ia, KOSTO
€ TIOATIpsSIHA OT €NWHUSA Kpail W 3ambHaTa B
JIpyTHs

HHHHHHHMHHHHIUﬁ

Crnyuaif Ha HaToBapBaHe 2.6

PaBHOMEpHO  pa3smpemenen  ToBap ¢
HHTEH3UTET q, IPWIOKEH BBPXY I'penia, KosTo
€ 3aIpHaTa AByCTPAHHO
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L T

L

Crnyuaii Ha HaToBapBaHe 2. 7

2.8. PaBHOMEpHO pazmnpeenexH TOBap

HWHTCH3UTECT (|, IPUIIOKCH BbPXY I'p€aa, KOATO
€ 3ambHaTa OT CIWHHA Kpaﬁ n CBO6OILH3 B

JIpyTHsI CU Kpai.

UL T T T

| L

Crnyyaii Ha HaToBapBaHe 2. 8
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3.6. Cnyuait Ha HaTOBapBaHe ,,2.6”

VIHTEH3MTET Ha MaKCUMarHO AONYCTUMOTO HaToBapBHe, L- npodunn

0 (3anbHaTa M noanpsHa rpeaa) L 14/9
- - - -L16/10
40 4 L25/16
— = L20/20
30 — = =L10/10

WnTeHauTeT q, kN/m

AbmKkuHa Ha rpeaaTa, m

@ur.17 L — npodunm — HaTOBapeHHU U 3aKPETCHU C B
CHOTBETCTBHUE CBC CIyYai ,,2.6

VHTEH3MTET Ha MaKCMMasHO AOMYCTUMOTO HaToBapBHe, L- npodunmn
(3anbHaTa M noanpsiHa rpeaa)
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OwbmkuHa Ha rpeaarta, M

@ur.18 T- npoduu — HAaTOBapEeHU U 3aKPEICHU C B
CHOTBETCTBHE ChC Cyyai ,,2.6”

VIHTEH3MTET Ha MaKCMMafHO AOMYCTMMOTO HaToBapBHe, L- npodunun
(3anbHaTa n noanpsiHa rpeaa)
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AbmkuHa Ha rpeaara, M

®ur.19 HP- npodunm — HaTOBapeHU U 3aKPEIeHH C B
CBOTBETCTBHE ChC CIydYaif ,,2.6”

3.7. Cnyudaii Ha HaTOBapBaHe ,,2.7”

WHTeH3uTeT Ha AonycTUMUA p:

L 14/9
ToBap, L- npocdhunu, (aBycTpaHHo 3anbHaTa rpeaa)

- = = =L16/10
L25/16

— — L20/20
— = = L10/10

WnTenauteT g, kN/m

AvnxuHa Harpepara, m

©Our.20 L — npodnnm — HaTOBapeHHU U 3aKPETCHU C B
CBOTBETCTBHE ChC CITyYaif ,,2.7”
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THa nHO ponycTumma
ToBap, L- npocdunu, (ABycTpaHHO 3anbHaTa rpeaa) T10
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AwbmkuHa Ha rpeaaTa, M

@Our.15 T- npodunm — HATOBapPEHHU U 3aKPETCHU C B
CBOTBETCTBHE ChC CITyYaif ,,2.7”

WHTEH3MTET Ha MaKCMMAasHO AONYCTUMUSA PHO pa3np

ToBap, L- npocdhunu, (aBycTpaHHo 3antbHara rpena) HP160x8
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©®ur.22 HP- npodunu — HAaTOBapeHU U 3aKpereHu ¢ B
CHOTBETCTBHE ChC Clyuai ,,2.7”

3.8. Cmyudaii Ha HaTOBapBaHe ,,2.8”

WHTEeH3NTET Ha MaKCMMAaNHO AONYCTUMUS PAaBHOMEPHO pasnpeaeneH
ToBap, L- npochunu, (rpeaa 3anbHaTta n cbe cBOGoAEH Kpan)
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@ur.23 L — npoduiam — HaTOBapeHH U 3aKpETEeHH C B
CBOTBETCTBHE ChC Cclyyai ,,2.8”

WHTeH3UTeT Ha MaKCUManHO AONYCTUMUA PaBHOMEPHO pasnpeaeneH
ToBap, T- npochunuy, (rpeaa 3anbHaTa U cbc cBOGoAEH Kpan)
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CHOTBETCTBHE ChC Clyyai ,,2.8”
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UHTEH3UTET HA MaKCMMasHO AONYCTUMUA PaBHOMEPHO pasnpeaeneH
ToBap, HP- npochunu, (rpeaa 3anbHaTa M cbC cBOGOAEH Kpay)

HP160x8

- = = =HP220x10

HP260x10

WHTenauter q, kN/m
'
'
.

— P

3 4 5 6 7 8 9
ObnKuHa Ha rpeaaTa, M

@ur.25 HP — npodunm — HaTOBapeHN U 3aKpETeHN C B
CBOTBETCTBHE ChC CITyYaif ,,2.8”
[Tonyuyenute pe3ynaTaTH, IEMOHCTPUPAHU C
nomotnra Ha @ur. 2 o dur.25 nokaszear, ye npu
BCUYKM pasrjeXJaHu Cilydyad Ha HaToBapBaHe
TOBAPOHOCMMOCTTa HA TpEeOuTe HamalsBa C
YBEJINYABAHETO HA TSXHATa ABJDKUHA.
4. AHajaM3 HA MOJIyYeHHUTE pPe3yJaTaTi
3a 5a ce HaAmpaBsIT CPAaBHEHUSI U aHAIU3U
OTHOCHO BIMSHHMETO Ha 3aKpelnBaHETO, ca
CpaBHEHU pe3yJiTature npu €/IHaKBU
HAaTOBapBaHUA U Pa3JIMYHO 3aKpEIBaHe.

Ha ennHa u cpma rpaduka ca mpencrtaBeHH
pe3yJiTaTuTe II0 OTHOLICHWE Ha MAaKCHMaJHaTa
TOBAPOHOCUMOCT HA TPEIUTE NPHU HATOBApPBaHE C
KOHLEHTPUPaH U PAaBHOMEPHO pa3lpEAcIIEH TOBap
Ha equH U cbi mpodmr (HP 260x10). Pesynratute
Ca KaKTo CJIE/Ba:

BnusHue Ha HauMHa Ha 3aKpensBaHe BLPXY
TOBapOHOCUMOCTTa Ha rpeauTe

= = =[lognpsina
BanbHaTa

200

— — 3anbHata/llognpsaHa
180 A - = = .CsobogHa/3anbHaTa
4
§ e0 \
s
E- 140 4
% 5 120 ~~——
s o
e §_100 >~
T ~. ~
80 + ~ ~
% 2 T~ - T~
E 60 - Ce— . T — —
R RN — I -
= 204 || Tt e e
0 T T T
3 4 OuikuHa H® rpepatd, M 8 9

®ur. 26 CpnocraBsHe Ha MaKCMMaJIHaTa
TOBapPOHOCHMOCT MPU PA3IMYHMA HAYMHH HA 3aKpETIBaHe
Ha rpeqa ¢ npodun HP 260x10, HaToBapeHa ¢
KOHIICHTPUPAH TOBap B cpeaara

— = =ToanpsiHa

Ha Ha BBLpPXY

TOBapOHOCUMOCTTa Ha rpeauTte BanbHata

120 — =— 3anbHaTta/lloanpsHa
- - - :CsobopHa/3anbHata

100

MakcyManeH MHTeH3UTeT Ha
PaBHOMEPHO pasnpeneneH ToBap -
q, KN/m

HemkuHa HE rpepata, g 8 9

®ur.27 CpnocraBsgHe Ha MaKCUMaJiHaTa
TOBapPOHOCHMOCT MPU PA3TMYHMA HAYMHH HA 3aKpETBaHe
Ha rpena ¢ npopun HP 260x10, HaroBapeHa ¢
PAaBHOMEPHO pa3mnpeieicH TOBap
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Ot rpadukure (Pur.26 u dur. 27) e
OYEBU/HO, Y€ pA3IMYHOTO 3aKpernBaHe Ha
Kpauiara Ha TpeAduTe BIHsIEC 3HAUYUTENHO Ha
TSIXHATa MaKCHMMaJlHa TOBapOHOCUMOCT. Paznukure
ca O0COOCHO HYYBCTBUTEIHH IIPH IIO-MAJIKUTE
nemkuHn. C yBenW4aBaHe Ha JIbJDKMHATA Ha
rpeanTe, TAXHATa HOCEIIa CIOCOOHOCT HaMalsiBa 1
Ha4YMHa Ha 3aKPETIBAHETO MM BIIHSIE TI0-MAJIKO.

I11. U3BOIN

° C yBenuuaBaHe [ABDKMHATa Ha TrpegaTa
HaMaJsBa HEHaTa TOBApPOHOCHUMOCT, KAaKTO IpU
KOHILICHTPUPAH TOBAap, Taka WM TIPH PaBHOMEPHO
pasmpezesneH ToBap;

o Korato rpenmara e 3ambpHaTta OT JBETe
CTpaHHM, UMa Hal-BUCOKa TOBAPOHOCHUMOCT,
CpaBHEHA C OCTaHAIUTE CIy4all Ha 3aKpETBaHe;

J I'pena, 3ampHaTa U ChC CBOOOJEH Kpall MMa
Hall-HUCKa TOBAPOHOCUMOCT;

Mertoaukata 3a OLICHKA Ha
TOBapOHOCHUMOCTTA Ha TpeluTe, JEMOHCTPHpaHa C
HACTOSINMS JIOKJIax OM HMajna TIpaKkTHYecKa
LIEHHOCT, aKO Ce€ TPHJIOXKH 3a IIMPOK JUara3oH
CTaHAAPTHU MPOQUIN U ce 0000IIM B CIIPaBOYHO
n3nanue. [1o To3M HaYMH IIe MOXKEe 32 KOHKPETHO
HaToBapBaHe Ja ce u30upaT MOIXOJSIINTE
npo¢uy.
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OTHOCHUTEJIHO TEI'JIO HA IT'PEJIA CITIPAMO HOCEIIATA UM CITOCOBHOCT

RELATIVE WEIGHT OF BEAMS ACCORDING TO THEIR LOAD CAPACITY AT BENDING

ITPU HATOBAPBAHE HA OI'bBAHE

Teonopa AnapeeBa-HensiikoBa

Pe3rome: IlpeacraBeHn ca pe3ynaTaTHTE OT TPOBEACHO H3CIEIBAaHE 32 OTHOCHTEIHOTO
TETJIO Ha TPEOUTEe CIPSIMO TSIXHATa HOCEIa CIIOCOOHOCT, NMPH CIydail Ha HaTOBapBaHE
,9UCTO oOrpBaHe”. W3cienBaHuM ca Hail-xapakTepHUTE CIydad Ha HaTOBapBaHEe U
3aKpenBaHe Ha TPEJH, KaTo B PE3YJITATUTE Ca MOKA3aTElIHH, KaK cé MPOMEHs TerJoTo Ha
rpeiaTa ¥ PecHeKTUBHO Ha KOHCTPYKIMATA, MPH MACHTHYHU ClIydyad HA HATOBAPBAaHUS H
Pa3IMuHO 3aKpernBaHe B KPanILaTa MM.

KaiouoBu xymu: onopn Ha rpefy, OTHOCHTEIIHO TETJIO, TOBAPOHOCUMOCT Ha I'PE/iv, YHCTO
OT'bBaHe

Abstract: In the paper are presented the results of research on the relative weight of the
beams according their loading capacity of the beams by “pure bending”. There are
researched the most typical cases of loads end supports of beams. The results are indicative
for the character of changes in the weight of the beam and respectively of the construction

by for identical cases of loading and different type of end supports.
Keywords: support of beams, relative weight, load capacity, pure bending,

I. BbBEJIEHUE

Hacrosimoro um3cnezBane ¢ 0a3upaHo Ha
npeaxoaHo [3], ¢ KoeTo € M3BBLPIINCHA OIICHKA Ha
HOCel[aTa CIOCOOHOCT Ha IpeJ, HATOBapEeHU C
KOHIICHTPUPAH TOBap B CpelaTa U ¢ PABHOMEPHO
pasmpesiesieH TOBap, B 3aBUCHMOCT OT HAaYMHA UM
Ha 3akpenBaHe. Tyk mmie ObgaT NpeACTaBEHU
pe3yiTaTH IO OTHOIICHHE Ha TOBa, KaK Ce
MPOMEHSI TErJIOTO Ha TPEAUTE CHPSIMO TAXHATA
HOCeEIIa CII0COOHOCT.

II. U3JIOKEHHUE
1. IlocTanoBKka Ha 3agadyarTa

3a BKJIIOUCHHUTE B M3CIICIBAHETO CIydaud Ha
HaTOBapBaHE e yCTaHOBEHA MaKCHMAJIHO
JOITyCTAUMAaTa CTOWHOCT Ha OTBBalIUs MOMEHT,
KaTo (1)yHKLII/I$I Ha CBHpOTI/IBI/ITeJIHI/ISI MOMCHT Ha
rperata i MaKCUMAJIHO JOITyCTUMOTO HAIlPEKCHHE

3a Marepuarma. C wW3MOI3BaHE Ha TOTOBH
TaOyJIMpaHu peUIeHHs OT CIHPAaBOYHHUIN  II0
CTpoWTETHa MeXaHWka Ha kopaba [1], ca
YCTAaHOBEHH  MAaKCHMAaJHHTE CTOWHOCTH  Ha

koHeHTpupanara cwia (P,kN) m mHTEH3MTET Ha
pasmpenenenus ToBap (q, kN/m) ¢ koutro Moxxe n1a
ObZlc HAaTOBapeHa TpeaaTa TMPH  Pa3TUUHUTE
Bb3MOXXHH KOMOWHAI[MM Ha 3aKpenBaHe B
Kpauiara u.

Uzuncneno e ternoto Ha rpeaute (M, kg) u
€ OTHECeHO KbM YCTAHOBEHUTE MAaKCHUMAaITHU
CTOWHOCTH Ha KoHIeHTpupaHaTa cuia (P,kN) m
HMHTEH3UTET Ha pasmnpeneicHus Tosap (q, kN/m).
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2.
2.1.

Ciyyan Ha HaTOBapBaHe

Konuentpupan TtoBap P, mpunoxeH BBpPXY
rpesa, KosTo € CBOOOJHO MOANpPsHA OT ABaTa
Kpasi.

Konuentpupan TtoBap P, mpunoxeH BBpPXy
rpena, KosiTo € 3aI’bHaTa B [BaTa CU Kpasl.
Konnenrpupan toBap P, mpuioxeH BBpXY
rpefna, KoATo € 3alr’bHaTa B €AMHUS CU Kpai u
CBOOOJHO MOJANPSHA B APYTHSL.
Konnenrpupan toBap P; (P1=0 u P,=0),
MIPUJIOKEH BBPXY I'pea, KOSTO € 3ambHaTa B
eIMHMUS CH Kpall M CBOOOAHO MHOANpPsSHA B
IOpyTHsL.

PaBHOMepHO  pa3smpeneneH  ToBap €
HWHTEH3UTET (, IPHIIOKEH BBPXY I'pesa, KOsTO
€ cBOOOIHO OANPSIHA ABYCTPAHHO.
PaBHOMepHO  pasnpeneneH  ToBap ¢
MHTEH3UTET (, IPUIIOKEH BBPXY T'pena, KOSITO
€ HOANpsiHa OT €OMHHUS Kpail M 3al’bHaTa B
OpyTusl.

PaBHOMEpHO  pasmpeneneH  ToBap ¢
MHTEH3UTET (, IPUIOKEH BbPXY Ipela, KOsTO
€ 3aIpHaTa By CTPAHHO.

PaBHOMepHO  pasmpeneneH  ToBap €
HWHTEH3UTET (, IPHIIOKEH BBPXY I'pesa, KOsTO
€ 3ampHaTa B COUHMS CH Kpalh U CBOOOIHO
MOJIIPSIHA B APYTHSL.

B wu3cnenBaHeTro ca BKIIIOYEHU CIECTHUTE
CTaH/IapPTHU NPOPHIN OT CIPABOYHUIM [2]:

2.2.

2.3.

24.

2.5.

2.6.

2.7.

2.8.
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Tabxn. 1| CenpoTuBHTENCH

moMeHT W Ha

npodunute [2

Tun Homep W[sm3]
L 14/9 38.3
L. L16/10 56.1
npodmt L25/16 185.9
L20/20 124.7
L10/10 25
T. T 10 39.7
npodmt T 20 184
T 24 289
HP160x8 | 116.7
HP |HP220x10| 300.5
HP260x10| 454.9

3. IToay4yenn pe3ysratu

3.1. Cnyuaii Ha HaTOBapBaHe ,,2.1”

[o; Terna Ta HOCT Ha rpeauTe — — L4
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®ur.1 OTHOCUTEITHO TEryIo Ha rpeau ¢ L — npodu B
CHOTBETCTBUE ChC CIyyail Ha HaTOBapBaHe ,,2.1”

AbnxuHa Ha rpeaata, M

o} Terna HocewaTa HOCT Ha rpeauTe —_ —T10
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®wur. 2 OTHOCUTENHO TerIIo Ha Tpenu ¢ T — mpodun B
CHOTBETCTBHE ChC CIydald Ha HaTOBapBaHe ,,2.1”
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OTHocUTenHu Terna Ta T Ha rpeauTe — — HP160x8
HP- npochunu (aBycTpaHHo noanpsiHa) . -HP220x10
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®ur. 3 OtHOCHTENHO Terio Ha rpeau ¢ HP — npodw B
CBHOTBETCTBUE ChC CIyyail Ha HaTOBapBaHe ,,2.1”

~ 2
3.2. Cnyu4aii Ha HaTOBapBaHe ,,2.2
OTHOCHTENHO Terno Ha rpeaara cnpsAmo HocewaTta 1 cnocoBHocT L 14l
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®ur. 4 OTHOCUTENTHO TerIo Ha rpenu ¢ L — mpodu B
CHOTBETCTBUE ChC CIy4ail Ha HaTOBapBaHe ,,2.2”

T10

OTHOCMTENHO Terno Ha rpeAara CNpsAMO HocelaTa i cnocoGHoCT

L - npocpunu (ABYCTpaHHO 3anbHata) == aT20

T24
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[bnxuHa Ha rpeaara, M

®wur. 5 OtHOCHTETHO TerIo Ha rpeau ¢ T — npodut B
CHOTBETCTBHUE ChC CIy4dall Ha HaTOBapBaHe ,,2.2”
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N HP160x8
OTHOCHTENTHO Terno Ha rpeAaTa CMpsIMO HOCELATA i CNOCOGHOCT
L - npochunu (ABycTpaHHo 3anHara) - = = =HP220x10
8 HP260x10

OTHocuTenHo Terno, kr/ kN

[IbnxuHa Ha rpeata, M

@ur. 6 OtHOCcHTeNHO Terio Ha rpenu ¢ HP — npodun B
CBOTBETCTBUE ChC CIy4yail Ha HaTOBapBaHe ,,2.2”

3.3. Cnyuaii Ha HaTOBapBaHe ,,2.3”

OTHOCMTENHO Terno Ha rpeaaTa CNPsIMO HocewaTa i cnoc6HoCT] L 14/9
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®ur. 7 OTHOCUTEITHO TErJI0 Ha rpeau ¢ L — npodu B
CHOTBETCTBUE ChC CIyyail Ha HaTOBapBaHe ,,2.3”
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®ur. 8§ OTHOCHTETHO TeTI0 Ha Tpeau ¢ T — mpodun B
CHOTBETCTBHUE ChC CIy4Yal Ha HaTOBapBaHe ,,2.3”
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OTHOCUTENHO Terno Ha rpeaarta CNpsIMoO HocellaTa i cnocGHocT HP160x8
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3.4. Cnyuaii Ha HaTOBapBaHe ,,2.4”
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@ur. 10 OtHOCHTENHO Teryo Ha rpeau ¢ L — npoduin B
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@ur. 11 OrtHocurenHo Tero Ha rpeau ¢ T — npodun B
CHOTBETCTBHE ChC CIy4all Ha HaTOBapBaHe ,,2.4”
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OTHOCUTENHO Terno Ha rpegarta cnpsiMo HocelaTa i CNocoGHOCT HP160%8
HP- npocdhunu (3anbHaTa cbe cBoGOAEH Kpay)
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@ur. 12 OrtHocurenHo Tero Ha rpeau ¢ HP — npodun
B CHOTBETCTBHE ChC ClIyyail Ha HaTOBapBaHe ,,2.4”

3.5. Cnydaii Ha HaTOBapBaHe ,,2.5”

OTHOCMTENHO Terno Ha rpeAaTa cp: wata 1 — - =L14/9
paBHOMepHO pasnpeaeneH Toap g, L- npodunu (aByctpanHo | = = = -L16/10
noanpsiHa) L25/16
500 — — L2020
L10/10
5450
2400 /
E350 -
° 20
2300 7.
Ea50 AP
/ -
2200 Prts
s Py
150 e
3 > 1 /
;100 J—:}V
§ T
0 +
3 4 5 6 7 8 9
[unxuHa Ha rpeaata, M

@ur. 13 OTHOCHTENHO Teriio Ha rpeau ¢ L — mpodun B
CHOTBETCTBHE ChC CIyyaill Ha HaTOBapBaHe ,,2.5”
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[bmkuHa Ha rpeparta, M

@uwr. 14 OtHOCHTENTHO Teryio Ha rpeau ¢ T — npodui B
CHOTBETCTBHE ChC CIy4dald Ha HaTOBapBaHe ,,2.5”
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@ur. 15 OtHocurenHo Teryo Ha rpeau ¢ HP — npodun
B CHOTBETCTBHE ChC ClIyyail Ha HaTOBapBaHe ,,2.5”

3.6. Cmydaii Ha HaTOBapBaHe ,,2.6”

OtHocuTenHo Terno, L- npocdunu (3anbHata U noanpsiHa rpeaa)
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@ur. 16 OTHOCHTENHO Teryio Ha rpeau ¢ L — mpodun B
CHOTBETCTBUE ChC CIIy4ail Ha HaTOBapBaHe ,,2.6”
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@ur. 17 OrtHocurenHo Tero Ha rpeau ¢ T — npodun B
CHOTBETCTBHE ChC CIy4all Ha HaTOBapBaHe ,,2.6”
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OtHocuTenHo Terno, HP- npochunu (3anbHaTta 1 noanpsiHa rpeaa)
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[brnxuHa Ha rpefaTa, M

@wur. 18 OtHOcuTenHo Teryo Ha rpeau ¢ HP — mpodwn
B CHOTBETCTBHUE ChC CIy4ail Ha HaTOBapBaHe ,,2.6”

3.7. Cny4aii Ha HaTOBapBaHe ,,2.7”
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@ur. 19 OtHocuTeNnHO Teryio Ha rpeau ¢ L — npodun B
CHOTBETCTBUE ChC CIy4ail Ha HaTOBapBaHe ,,2.7”

OTHocUTENHO Terno CMNPAMO UHTEH3UTETa Ha MaKCUManHo gonyctMmusa T10
I PHO pa3ny Tosap, T- npothuny, (ABYCTPaHHO e - .T20
3anbHaTta rpeaa)
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ObnxuHa Ha rpegata, M

®ur. 20 OTHOCHTEITHO TeryI0 Ha rpeau ¢ T — npodui B
CHOTBETCTBHUE ChC CIy9dald Ha HaTOBapBaHe ,,2.7”
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OTHOCUTENHO Terno CMNPAMO UHTEH3UTETa HA MaKCUManNHoO HP160x8
A0NYCTMMUA paBHOME PHO pa3npejeneH ToBap,
HP- npodunu, (aBycTpaHHO 3anbHaTa rpeaa) - = = -HP220x10
100 HP260x10
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OTHocuTenHo Terno, kr/ kN/m

NbnxuHa Ha rpegara, M

@wr. 21 OtHOCHTENHO Terio Ha rpeau ¢ HP — mpodun B
CHOTBETCTBHE ChC CIy4Yall Ha HaTOBapBaHe ,,2.7”

3.8. Cnyudaii Ha HaTOBapBaHe ,,2.8”
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@ur. 22 OTHOCHUTEIHO TeryIo Ha rpeau ¢ L — npodun B
CHOTBETCTBHE ChC CIy4dall Ha HaTOBapBaHe ,,2.8”
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@ur. 23 OTHOCHTENHO Teriio Ha rpeau ¢ T — mpodun B
CBHOTBETCTBUE ChC CIy4ail Ha HaTOBapBaHe ,,2.8”
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OTHOCUTENHO Terno Ha rpepara WH Ta Ha
AonycTMMKUA paBHOMePHO pa3npeaeneH Tosap,HP- npocdunu,
(rpeaa 3anbHaTa M cbc cBOGOAEH Kpaid)
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[brxuHa Ha rpefaata, M

®ur. 24 OtHOCHUTENHO Terio Ha rpenu ¢ HP— mpodun B
CHOTBETCTBUE ChC CIy4ail Ha HaTOBapBaHe ,,2.8”

IIpencraBenure pesynratu (Pur.l 1o
®ur.24) moka3BaT, KaKk C yBelM4YaBaHe Ha
IbJDKMHATA Ha TIpejaTa, HapacTBa U HEMHOTO
Tera0, OTHECEHO KBbM  MakcUMaiHaTa i
TOBapOHOCUMOCT. TeHICHIHUATA 3a HapacTBaHE Ce
Ha0Jr01aBa MPU BCUUKH PA3TIIeKIaHH CIIydyaH.

4. AHaJu3 Ha pe3yJITaTHTE

3a ma ce HampaBsST CPaBHEHUS M aHAJIM3H
OTHOCHO BIIMSIHUETO Ha 3aKPENBaHETO HAa IpeluTe
BBPXY OTHOCHTEIHOTO MM TETJIO CIPSAMO TSAXHATa
HOCeIIa CIIOCOOHOCT ca ChIIOCTABEHU Pe3yNTaTUTe
IpU €IHAaKBH HATOBapBaHMs U  Pa3IM4HO
3aKpernBaHe.

Ha enna u cpma rpaguka ca npencraBeHd
pe3yaTaTUTE MO OTHOUIEHHE HA OTHOCHTEIHOTO
TETJI0 CHPSIMO MAaKCHMaJlHaTa TOBapOHOCHMOCT Ha
rpeAnTe MpH HATOBapBaHE C KOHLECHTPUPAaH H
PaBHOMEPHO pasNpenesieH TOBAap Ha €OUH U ChII
npopun (HP 260x10). Pesynrature ca KakTo
clle/iBa:

Ha Ha 3aKp BBLPXY
OTHOCUTEIHOTO TErfO Ha rpeauTe
CrpsiIMO HoCeLwAaTa UM CMOCOGHOCT

(KOHLeHTpUpaH ToBap)
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®ur. 25 CprnocraBsHe Ha OTHOCHTEIHOTO TETJIO Ha
IpeauTe CIPSMO MaKCUMaJTHATa UM TOBAPOHOCHMOCT,
MpHU pa3iIMYHU HAUMHU Ha 3aKperBaHe Ha Irpea ¢
npodui HP 260x10, HaToBapeHa ¢ KOHIIEHTPUPaH
TOBAp B cpemata
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Ha Ha BbPXY
OTHOCMTEITHOTO TErfo Ha rpeanTe
Ta UM T
(pa3npepeneH ToBap)

=— = =TloanpsiHa
3anbHata

— = 3anbHaTta/llognpsiHa

300 - = = .CBobogHa/3anbHaTta

250

200 <

150 <

100

OTtHocuTenHo Terno kr/ kN/m
.

50 . B

0k
3 4 5 6 7 8 9
OwbmkuHa Ha rpeaarta, M

®ur. 26 CepnocTaBsiHe Ha OTHOCUTEIHOTO TETJIO HA
TPEJMTE CIPSMO MAaKCHMAaIHATa KM TOBAPOHOCHMOCT
HpI/I paSJ'H/I‘-IHI/I HAYMHU HA SaerHBaHe Ha Fpez[a C
npodur HP 260x10, HaToBapeHa ¢ paBHOMEPHO
pasmpezencH ToBap

Ot rpadukute Ha Pur. 25 u dur.26 e
OYEBHJIHO, Y€ TEIJIOTO Ha TPEANTE, OTHECEHO KbM
TSIXHATa HOCEIIAa CIOCOOHOCT, 3aBUCH 3HAYUTEIHO
OT HayMHA Ha 3aKPENBaHETO UM IPHU IO-TOJIEMUTE

IBbJDKAHU, JIOKaTo MpPU  IO-KbCHTE  TIpenu,
3aKpENBAHETO HE BIIMAE TOJKOBA CHUIIHO.

1. U13BOAN

. C yBenuuaBaHEe Ha ABDKMHATA Ha rpejgaTa

HapacTBa U HEMHOTO OTHOCHUTENIHO TErJIO CIPSIMO
Hocemata W crocobHoct. ToBa ce IBIDKM Ha
YBEJIIMYAaBAaHETO HA JEHUCTBUTENHOTO N TErjJo HU
CBIICBPEMEHHO HAaMallIBAaHETO Ha Hocellata Wu
CIIOCOOHOCT C YBETMUYaBaHe Ha JbJKUHATA M.

. Hail-BUCOKO OTHOCUTEIHO TErjo CIpsiMO
HOCella  CHOCOOHOCT  WMa  rpemara  Ipu
€HOCTPAaHHO 3aIThbBaHe W CBOOOJICH Kpaii, a Hail-
HHCKO JBYCTPaHHO 3aIllbHaTaTa rpeaa.

o Pesynaratute mpm KOMOWHAIMSL —MEXITy
MOJMUpaHe M 3ambBaHe Ha Tpepara ca OJIM3KH,
OKaTo Tpu Haluuhue Ha CBOOOJEH Kpai

OTHOCHUTEITHOTO TETJI0 HApacTBa MHOTO OBP30.
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KIIACUOUKAIIA U AHAJIN3 HA IIVTABATEJIHU CPEJACTBA U3I10JI3BAHU B

MEXIYHAPOJHATA PET'ATA 3A BOJHMU KOJIEJIA

CLASSIFICATION AND ANALYSIS OF VESSELS USED IN INTERNATIONAL

WATERBIKE REGATTA

Cumeon I'enxos, Hopaan Jlenes, T'opaii Cangos

Pestome: Bceska roguna B pasinyHu rpanose Ha Espomna ce mposexna MexayHapogHa
perara Ha BOJHM KOJIENa, B KOATO y4acTBAaT CTYACHTCKH €KUM OT MOPCKUTE (DaKyJITETH Ha
yYHUBepcUTETHTE. B /0KIIaia € HalpaBeH aHajIW3 Ha M3IOJI3BAaHUTE IUIABATEIIHU CPEACTBa,
KaTo € IOThpCEHa BPb3KaTa MEXIYy ITOCTHUTHATHTE Mpe3 IOCIECAHNUTE YETUPU TOANHH
pe3yiTaTH U KOHCTPYKTHBHUTE OCOOCHOCTH U 3a][BIKBAHE HA BOJICIIUTE JIOAKH. BhBeneH e
“O0m1 chCcTe3aTeNieH MHACKC, KOMTO a OTYeTe KOMIUICKCHO MOPEXOIHHTE KadecTBa Ha
BCCKHM IUIaBaTeleH cbA. HampaBeHm ca 3aKmOdeHUs] € TIPENOPBKH 32 OBACIIOTO
MIpOEeKTHpaHe Ha 1MoI00eH MmiaBareieH ¢ u B TY-Bapna.

Knaio4yoBH AymMHM: BOAHO KOJENO, MEXIyHapoJHA perara, MOPEXOJHH KadecTBa, OOII
chCTe3aTeNIeH UHICKC.

Abstract: Every year in different European cities is held International Wtaerbike Regatta,
involving student teams from marine faculties. The paper deals with an analysis of used
vessels and investigation the relationship between the results achieved in the last four years
and design characteristics and propulsion of the leading boats. "General Competitive Index
- GCI" is introduced to consider complex seagoing qualities of each vessel. Some
conclusions and recommendations for the future design of such vessel at the Technical
University of Varna are given.

Keywords: General competitive index, international regatta, water bike, seagoing features

I. BbBEJIEHUE

MexayHaponHata perara 3a BOIHH KoJiena
(International Waterbike Regatta — IWR) e nposBa
¢ oBede oT 30 roguIIHa UCTOPHS, HA TTO-TOJIAMATa
4acT OT ©eBPOINCHCKUTE MOPCKH (PaKyJITETH.
IIspBOTO CHCTE3aHUE € IPOBEICHO Mpe3 AajieUHaTa
1980 r B XaHnoBep, I'epmanus. CbcTe3aHHETO ce
MIPOBEXAA E€XKETOJHO, KaTo JOMaKWHH ca OWIn
TI'epmanus, Xonanaus, Ilomma, IIBeuus, Uranus,
XbpBarcka, Typuusi.

OCHOBHOTO M3UCKBAaHE € BOJHHUTE KoJiea Ja
ce 3aJBMXBAT Upe3 MYCKyJHATa CUja Ha Kpakara
Ha €KUIl OT JBaMa ChCTe3aTenu. BeskakbB HAUMH
3a aKyMyJIUpaHe U ChbXpaHsBaHE HA €HEPTHs MpeIn
CTapTa Ha OIpeNIeJIeHOTO ChCTe3aHNe € 3abpaHeHo.
[MnaBarenHuTe cpeicTBa TpsOBa Ja ca Ch3aJCHU
OT CTYJEHTH W Jia C€ YNpPaBIsIBaT OT CTYICHTH.
OcHOBHa men Ha HaAlpeBapaTa € Ja ce jaane
BB3MOXXHOCT HA CTYIEHTHUTE OT MOPCKHTE
(bakynTeTH na MpUIOKAT Ha MIPAKTHKA TTOTYICHUTE
TEOPETHYHH 3HAHUS U CHIIEBPEMEHHO J]a OOIIyBaT
1 OOMEHAT MHCIH W HJACH B paMKHTE Ha
obenunena EBpomna.

PazpaborenusiT mokiaam € B pe3ynraT OT
paborata mo 3amada PII 1 “Knacuduxamus u
aHallM3 Ha ChIIECTBYBAILIUTE MOJIEIN ™, OT pabOTeH
nakeT Ne 1 oT Hay4yHOM3CIIEIOBATEICKU NPOEKT Ne
HIT13/2013 ¢wunaancupan meneBo oT JIbpikaBHHSA
oromxker. Llenra Ha Ta3u mepBa pa3paboTka e 1a ce
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MOCTaBM HAYAJIOTO Ha OBJEmo yd4acTHe Ha
Kopaboctpoutennus ¢dakyiarer Ha TY-Bapha B
Tasu perata. Hapem ¢ 4mcTo CHOPTHHUS XapakTep
Ha TposBaTa, KakTo Ce OKasza Mpu paborarta Mo
MIPOEKTa, MPH Pa3pabOTBaHETO HA BOJHUTE KOJjela
ca M3MOJI3BAHU PEIUIla WHOBATHUBHH TEXHUYCCKU
pellicHHs, CBBpPEMEHEH codTyep U MOJICITHU
M3MMTAHUS B ONMTHHM OaceiHu. CleaoBaTeNHo,
M3CIIEIBAHETO MOXKE Jla Ce pasriiexk/ia KaTro IIbpBa
CTBIIKA OT EJHO TMO-OOIIMPHO U 3aIbJIOOYCHO
HAYYHO-TIPHIIOKHO H3CIICIBAHE.

B cnepBamara dyact ca NpeACTaBEHU
M3BAJIKM OT MpaBUJIaTa U OOUIUTE H3UCKBAHUS KbM
IUTABATETHUTE  CPEICTBA W MPOBEKIAHUTE
ChCTE3aHUs. AHAIU3UPAHU ca PE3yJITaTUTe OT
MOCIIEIHATE YETUPH peratd W € HalpaBeHO
TCHEPAJHO KJAacHpaHe Ha MbPBUTE 6 JIOOKH OT
BCSAKO ChCTe3aHWe. BHHUMaHHETO € HAacOYeHO KbM
TE3W JIOJKH, KOWUTO III€ C€ pas3rIekKAarT, KaTo
MPOTOTHITH NPU OBACIIO MPOCKTUPAHE HA MO00CH
TUTaBaTEIICH Ch/I.

BogemuTe 71071KM ca cuCTEMaTH3UPAHU 10
[JIABHU pa3MepH, BHUJIOBE Ha 3aJBIKBAHETO,
pasmnoNoKeHHEe  Ha  ChCTE3aTeIUTE  CIPSIMO
JUMaMeTpaliHaTa PaBHMHA M CIIPAMO IOCOKaTa Ha
nBkeHrne. HanpaBeHu ca Hskou oOOIM M TIO-
KOHKPETHH U3BOJIH.
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II. U310 KEHUE
1.IlpaBuaa 3a
MesKIyHAPOIHATA perara
[IpaBunara 3a MexayHaponHata perata [1]
BKJIIOYBAT CIEIHATE OCHOBHH pazmena: OO0mu
pasnopendu, OdunuanHu npasuia, be3onacHocT,

MMpPoOBEKIAHE Ha

Cpema Ha  kamuTaHuTe, Bogau  Konena,
Cocresanms, Jucnumauau, M3kimodBaHe Ha
OTTOBOPHOCT. Tyk 11e ObJaT KOMEHTHpPaHU
W3UCKBAHUSITA  KbM  BOJHHUTE  KOJi€la U

CBCTE3ATEIHNTE TUCIIAIUIMHHA.
1.1. M3uckBaHus KbM BOJHHUTE KoJena
M3uckBanusaTa KBM IIIABANIUTE CPEACTBA ca
M3KITIOYUTEITHO TIPOCTH:

. Bomaure xosenma TpsOBa ga  TONydaBaT
3aIBIDKBAHETO CH  9pe3  MYCKyJIHA  CHJIA.
OcHOoBHaTa MyCKyJiHa cHiia TpsOBa Ja HIBa OT
Kpakata. BcsSkakbB HAauyWH 3a aKyMyllUpaHe H
ChXpaHsSBaHE Ha €HEprus IMpeau crapTa Ha
OTPE/ICTICHOTO ChCTE3aHUE € 3a0paHeHO.

o Bonnute xonema TpsOBa na ObIAT HE TO-
menru oT 6 metpa (Loa < 6 m)

o [ITupounnara TpsOBa A2 € MO-MaiKa WIH
paBHA Ha JBJDKUHATA.

o lazeHeTo Ha BOAHHWTE Kojena TpsOBa jaa €
MO-MaJko ot 1.2 M

o B 3amBmkBaHETO Ha BOJAHOTO KOJIEJIO MOTaT
Jla y4acTBaT caMo JIBE JIHIIA.

o JlonycTiMH MPOMEHH BBHB BOJHHUTE KOJIEINA,

KOWTO TO00psBaT paboTara B HAKOU TUCITUTLIIMHHI
NPY CMIa3BaHETO Ha:

- IIpomenuTe TpsiOBa ma ce MpaBsAT Karo
BOJTHOTO KOJIEJIO € Ha BOJIA;

- Bceuuky yact HEOOXOAMMHU MPH T€3U CMEHU
(ocBEeH MHCTpyMEHTHUTE), TpsOBa Ja C€ HOCAT Ha
0op/a Mo BpeMe Ha BCHUKU ChCTC3aHUS;

- AKo NoJikaTa € TOBpEJeHa TS MOXKe Ja ce
peMonTHpa Ha Opera. Cpauure TpsOBa ga ObaaT
YBEIOMEHH CBOCBPEMEHHO 32 BCHYKH HEOOXOIUMHU
pemontu. [lo BpemMe Ha TO3UM pPEMOHT, HE ce
JOTyCKaT Mo00peHus Ha BOJHOTO KOJIETIO;

- dopmara Ha BOJHOTO KOJIEJIO HE MOXKE Ja
ObJIc IPOMEHSHA;.

- [Ipu nHecmasBane Ha Te3u [IpaBuia ciensa
TUCKBaNMH(UKAIMS OT BCUYKH CBHCTE3aHUS B
perarara.

1.2. CepcTe3aHue U JUCIUTLUITHHA
Besika perata ce ChCTOM OT  CIGIHUTE
JCITUTITAHH:
e 100 m crpuaT (100 m);
e Cianowm (S);
e Hampen-cron-nazazn (FSB)
e VYckopenwue (10 m cnpusT — 10 m);
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e [lIBaproBu mznuranus (Bollard pull- BP);
e Jlnnra nucranuus (LD);
e CekperHa 3a/1aya.

OO0moTo Ki1acWpaHe ce Tojdy4yaBa CIej
CyMHpaHe Ha pe3yaraTure 1o T.Hap Low-Point-
Systeml 3a cneguuTe aucuuiauHu: 100 m crpuHT ;
Cnanom; Hampen-cron-nazan; Yckopenne (10 m

CIIPHHT); [IIBapToBHU U3MUTAHUS; Jbara
JAUCTaHIIHA.

He ce momycka 3a0yTBaHe Ipu CTapT, KaTo
BCUYKM JOUCHUIUIMHU  CTapTUparT OT  MSCTO.
Wskmouenne ce mpaBu  camo 3a  “Jlwara
JUCTaHIUA , KBJIETO CE MpHiIara JeTsI CTapT.

IIpu BCHUYKH ChCTE3aHUS nMa

KBATHU(UKAMMOHHN CEPHUH, B KOUTO CTapTHPAT 110 4
nogku. IlepButre 16 noakum ce Kiacupar 3a
nonyunan. IlppBuTe UeTHpM  JOOKK  OT
nonyuHama MpoabibkaBar Ha @DuHAT-A, a
KJIacupanure ce Ha 5-8 msacto — Ha Dunan- b.

HaumenoBanueTo Ha JUCIMILITNHATE
o0sicHSIBa caMOTO ChCTe3aHHWe. B amcnuruimHaTta
“Hanpen-cron-Ha3aja~’, BOIHUTE Kojena TpsOBa 1a
u3MuHatT npubmmsurenHo 50 M Hampen. Ciex
MIpecCHYaHeTo Ha JeuHUpaHa BboOpakaeMa JIMHUS
Te TpsAOBa Ja CIpar W Ja ce MPHUABIKAT Ha 3a/eH
XO/J1 10 cTapT-(huHaIa.

W3mepBaHeTo Ha TErNMTENHATA CHUJA TIPU
“[lIBapTOBM W3MUTAaHUA , C€ W3BHPIIBA IIPH
NpUBBP3aHO KBM  Kesi BOJHO  KOJIEJIO B
npoaskenue Ha 30 cek. M3MepeHHsT B HAYaJIOTO
MK Ha JAHAMOMETBhpPa C€ H3KJIIYBa OT
OT4YETEHATa CTOMHOCT.

Hucnunnunara “/Ipara nuctanuus” oTHEMa
puOIM3UTENTHO eAnH Yac. TodHaTa mpoueaypa ce
pemaBa TpW  cpemjata Ha  KalHWTaHUTE,
3abJDKUTEITHA npu BCSIKO ChCTE3aHHE.
KnacupaneTo ce mpaBu 1Mo KOHKPETHOTO BpeMe U
M3MHHATA TUCTAHIIAS.

Hucrumummaara “CekpeTHa 3amada” ce ma3u
B TaiiHa J10 HAYaJIOTO Ha TypHUPA U C€ MpeJyiara OT
JIOMaKWHa Ha peraraTta.

2. AHAJIM3 HA KAYeCTBATA HAa ChIECTBYBAIIUTE
JOAKH

I[Ipy OPOTOTUIIHOTO IHPOy4YBaHE € OT
0COOCHO 3HAUCHUE JIa CE OTKPOSAT TE3H IIaBaTCITHU
CPEICTBa, KOWTO Ca JOKa3alld, Ye UMaT KavyecTsa,
[IPH Pa3HOPOIHUTE TUCIIUILIHHH,

[Ipe3 nbirata UCTOpUS Ha ChCTE3aHUETO, Ca
y4acTBAINA Pa3IMYHU JIOJKH, HO B TOCIEIHUTE 4
roguHu oomusAT UM Opoit e Hax 35. B Tabn. 1 ca

1 .

IIpu Low- Point- System msacmomo na knacupane nocu
cvomeemuus 6poti mouxu. I macmo — 1 mouka; I macmo — 2
MOYKU U M.H.
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MpPEACTABEHN MMEHATa Ha JIOIKUTE U OT KOM rpap
Ca y4aCTHULIUTE.

Ta6u. 1. Couchk Ha TOJKUTE yIaCTBAIM B HAKOE OT
cbecTe3anudaTa 3a nocieqaute 4 roquan 2010-2013

Ne

Hme Ha JJ0AKATA

I'pan

Ginger
Lattenjammer

Bepnun

Aluminia
Dragonfly

Bbpemen

Nike
Just in Time

Recycled
Willi

Buena

OO0 9 N |k~ Wi —

—_
—_— O

Rektor
Dzordz
RW4

I'manck

—_
[\

MacBath

Hendr

—_ = =
AN L bW

Close to Perfection
Phoebastria Nigripes
Katastrophe

Close to Clementinchen

Hyticoypr

—_ =
O 0

Pegula
Sijun
Munja

3arpe6

NN NN
W N = O

Kaplan

Mekik

Prof. Dr. Kemal Kafali
Barbarossa

Ucranbyn

NN
[SL NN

Jaffa Kiste
Forde Racer

Kun

NN
~N

Kajzer
Zvizda

Puexa

W N N
S O 0

annaX
Renate
Rollo

Poctok

W W W
W N =

Svor 12
Tigerduck
Fhuntastic

®drencoypr

W W W W
~N N L K

Imperator

Clementine

Paul von Limmersieth
Froude Interceptor

XamOypr

W W
O o0

Aquatilus
Adibel

Tgeunn

3a pma ce
pasrieaanu
CHOTBETHOTO

IIOCTUT'HATHUTC

aHaJIM3upar

KJIacpaHe B

KauecTBara ca
pe3ynTatu 51
nocienaure 4

CHCTE3aHUs, IPOBEACHU KaKTO CIIE/IBA:
2010 — Mueunn, [Tonmra — XXXI IWR;

2011 — Poctok, I'epmanus — XXXII IWR;
2012 — Hyticoypr, epmanus - XXXIII IWR
2013 — Pueka, XbpBarcka — XXXIV IWR
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Ta6u. 2. Kiacupane mpu “100 M cripuHT”

Ne Jloaka I'pan 2013 2012 2011 2010 GP
1 Annay Pocrox 1 1 1 4 7
2 Imperator XamOypr 2 2 2 3 9
3 Rektor I'manck 3 4 3 2 12
4 Close to Perf.  lyiicoypr 4 5 4 1 14
5 Paulvon Lim. Xam0Oypr 5 3 8 5 21
6 Dzordz I'anck 6 7 5 6 24

Tabu. 3. Kinacupane npu “Cranom”

Ne Jloaka I'pan 2013 2012 2011 2010 GP
1 Paul von Ldm. Xam0ypr 3 2 1 1 7
2 Imperator XamOypr 1 1 3 5 10
3 Rektor I'nanck 2 3 5 3 13
4 Dzordz I'nanck 5 5 4 2 16
5 Close to Perf.  yiicOypr 6 7 6 10 29
6 Ginger bepiun 8 8 7 8 31

Tabu1. 4. Knacupane npu “Hanpen-cron-Hazan”

Ne Jlonka I'pan 2013 2012 2011 2010 GP
1 Rektor I'nanck 1 1 1 1 4
2 Dzordz I'nanck 2 2 2 2 8
3 Imperator XamOypr 9 8 5 7 29
4 Aluminia bpemen 10 11 7 5 33
5 Close to Perf.  yicoypr 11 6 8 8 33
6 Annay Pocrox 4 25 4 4 37

Ta6a. 5. Knacupane pu “Yckopenue”

Ne Jlonka I'pan 2013 2012 2011 2010 GP
1 Annay Pocrox 3 1 1 2 7
2 Imperator XamOypr 2 4 3 2 11
3 Rektor I'manck 6 3 2 1 12
4 Ginger bepmun 1 2 10 9 22
5 Clementine XamOypr 4 10 6 6 26
6 Close to Perf.  yiicoypr 11 7 5 4 27

Taba. 6. Knacupane npu “llIBapToBr uznurtanus’

Ne Jlonka I'pan 2013 2012 2011 2010 GP
1 Close to Perf.  JlyiicOypr 2 1 1 2 6
2 Imperator XamOypr 5 2 3 3 13
3 Paulvon Ldm. XamOypr 6 6 5 4 21
4 Clementine XamOypr 3 5 4 13 25
5 Annay Pocrox 11 7 8 5 31
6 Rektor I'manck 7 12 7 7 33

Tao6n. 7. Knacupane npu “/Ipara nuctanums’”

Ne Jloaka I'pan 2013 2012 2011 2010 GP
1 Annay Pocrok 1 1 1 1 4
2 Imperator Xam0Oypr 2 2 2 3 9
3 Rektor I'manck 3 3 3 2 11
4 Close to Perf. Iyicoypr 5 6 5 5 21
5 Svorli2 Onencoypr 6 4 9 9 28
6 Dzordz I'nanck 8 7 10 7 32
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3a BCSKO CBHCTE3aHUE € HAMpaBeHO OOIIO
KJIACHpaHe 3a YETHUPUTE TOJUHH, MO BB3MPHUETATA
Low-Point-System. Knacupanero e cnopen T.Hap
“obma ouenka” (General performance - GP)
[OJIy4eHa upes:

4
GP,, :.Z‘;Rmﬂ’ , )

i-

KBIIETO: M 1...M, M —Opoii Ha eKHUITaXUTE
y4acTBaJIM U Ha YETHPUTE ChcTe3aHus; j = 1...6 —
Opoil Ha IUCHUIUTMHUTE B €IHO CHCTE3aHUE;
i=1...4 — Opoit Ha cpcTe3aHuATa; R — OpOil TOUKHU
paBeH Ha MACTOTO Ha KJlacHpaHe.

Jlonkutre ca mompenenu no GP u mnopg
BHMMaHHE ca B3€TH caMO IIbpBHTE 6 3a BCsIKa
mucuuiuinHa. B Tabmumum 2 — 7 ca mpenacraBeHH
TOYKHUTE (CHOTBETHOTO MSCTO B KIIACUPAHETO) OT
ChCTE3aHMATAa 3a BCSIKa OT aucrumuimHuTe. OT
TaOIMIUTe ce BIKAa, ye camo 10 jJoaxku mmar
KJIacHpaHe B IIECTHUIIAaTa [TOHE B €HA AUCLUIUINHA
1 B €IHO ChCTE3aHHE.

JucuumnMHuTe OT perarara ca MHOIO
pa3NIM4YHM M 3a BCSKA OT TAX € HEOOXOIMMO
OTJIEITHO KaueCcTBO. 3a J1a Ce HalpaBU KOMILIEKCHA
OIICHKAa Ha JIOJKATE € BBBEICH T.Hap ‘00l
cweTe3ateneH unneke” (General compettive index-
GCI) koiiTo ce onpenens 4pes:
6
;Rpj

(N,)

GCI, = @)

KBIIETO: p 1...P, P- Opoii Ha exkunmre c
KJlacupaHe B  IIeCTHIIaTa Ha  HAKOA  OT
JUCUUILTUHNTE; j=1...6—0poil Ha AMCUUILIMHUTE;
Rpj
(mepBaTa KkonoHa ot Tabn. 2-7); N, — Opoit
JUCLUIUIMHY C KJIACHPAHHUS B ILIECTULIATA.

Jlogkata ¢ mepdekTHH KadecTBa ILE HMa
MHUHHMaTHA cToitHOCT Ha GCI, KaTo TEOPETHYHO
ta3zu ctoiHocT € 0.167. JlanHUTEe U mpecMATaHETO
Ha GCI e nokazano B Tab6n. 8. Ha ®ur. 1 - 10 ca
MMOKa3aHHu JoJKUTe oT Tabn. 8, KOUTO MMaT IOHE
€IHO KJacupaHe B IIeCTHIIaTa Ha €IHO OT
MOCIEOHUTE 4YeTUpPHU ChCTe3aHus. ToBa ca H
BOJIEIIIUTE JIOJKH, KOUTO 3a B ObJIEIIE ClIe/iBa Aa Ce
aHaJIM3UpaT U M3I0JI3BAT KaTO MPOTOTHUIIH.

BbB popmymnara 3a GCI OposT IUCIUILITNHI
C KJIaCHpaHus 110 6-TO MACTO € Ha BTOpa CTEIEH B
3HaMEeHaTelNs, KOeTO YCHJIBa BIHMSAHHETO Ha TO3HU
(akTop M moguepTaBa KOMIUIEKCHUTE KayecTBa Ha
noakata.  Taka ~ Hampumep, — JoAkKara — Ha
YuuBepcuteta B PocTok - Annay e credenwia 3 ot
CIPUHTOBHUTE JUCHMIUIMHUTE B TocileAHure 4
CbCTE3aHMs, HO HSIMa YENIHO KJacupaHe B
muciuiuinHata  “‘CraioM”, KoeTo ce oOscHsSIBa
HaBSAPHO C HeHATa HECUMETPUYHA KOHCTPYKIIHSL.

- KJIaCHMpaHEeTO Ha €KW p B AWCHUIUIMHA j

I'maBHuTe pasMepu— IbDKMUHA - L,
mupounHa- B, razeHe- d, maca- W,ckopoct- V,
KakTo | OCHOBHH  XapaKTEPUCTHUKH, KaTo

JBUOKUTE]I W TUI HA KOpPIyca ca IMPEICTaBeHH B
Tabu. 9.

Tao6a. 8. KomiiekcHa olieHKa Ha KauecTBaTa 3a IMOCIEIHUTE 4 ChbCTE3aHHs.

Jucuunimamn o
o Jloma P2 jom s FSB tom  Bp  1p >=tw No o CC
1 Imperator XamOypr 2 2 3 2 2 2 13 6 0.361
2 Rektor I'manck 3 3 1 3 6 3 19 6 0.528
3 Annay Pocrox 1 6 1 5 1 14 5 0.560
4 Close to Perf.  JlyicOypr 4 5 5 6 1 4 25 6 0.694
5 Paulvon Lim. Xam0ypr 5 1 3 9 3 1.000
6 Dzordz I'manck 6 4 2 6 18 4 1.125
7 Clementine XamOypr 5 4 9 2 2.250
8 Ginger bepnun 6 4 10 2 2.500
9 Aluminia Bpemen 4 4 1 4.000
10 Svor 12 DnencoOypr 5 5 1 5.000
Tabu. 9. ['maBHN pa3Mepn i OCHOBHH XapaKTEPUCTUKH Ha W30PaHUTE MPOTOTHIIH.
L B d L/B w A%
Ne Jlonka I'pan JBuxuTen Kopnyc
m m m - kg kn
1 Imperator XamOypr 5.95 1.00 0.45 5.95 65 12.0 BHHT Ennoxopmycen
2 Rektor I'manck 5.15 2.24 0.75 2.30 58 10.1 BUHTOBA KOJIOHKA Karamapan
3 Annay Pocrox 5.98 2.00 0.40 3.00 45 12.0 BUHT HecumM. xatamapan
4 Close to Perf.  JlyiicOypr 5.55 2.80 0.50 1.98 59 10.7 BUHT Karamapan
5 Paulvon Ldm. XamOypr 5.90 0.70 0.35 8.43 85 9.0 BUHT Ennoxopmycen
6 Dziordz I'manck 5.18 1.70 0.75 3.05 70 8.8 BUHTOBA KOJIOHKA Karamapan
7 Clementine XamOypr 6.00 3.00 0.60 2.00 n.a 10.0 rpebHO KOJIeNno Tpumapan
8 Ginger Bepmun 6.00 2.40 1.10 2.50 70 10.0 BPK Tpumapan
9  Aluminia Bpemen 5.98 2.75 0.45 2.17 70 8.0 BUHT Karamapan
10 S5vor 12 ®rnencoypr  5.60 2.50 0.20 2.24 80 9.0 rpeGHO KOJIeTIo Karamapan
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@ur. 7 Clementine ot XamOypr [8]

@ur. 4. Paul von Limmersieth ot XamOypr [5]

@ur. 8 Ginger ot bepnuH [9]

126



I'OANIIHNK HA TEXHUYECKN YHUBEPCUTET-BAPHA, 2013 r.

@wr. 11. V3nuranus Ha kaTamapaHa Dzordz B OaceiiHa
Ha CTO (Centrum Techniki Okrgntovej) B I'manck [13]

Ot Tab6x. 9 ce Bukaa, ye oTHouieHuero L/B,
B 3aBUCHMOCT OT THIIa Ha KOpIlyca, IoIajaa B JBS
rpynu Haja 0im30 6 3a eMHO-KOPITYCHUTE U MEXKAY
2 u 3 3a IBYKOPITyCHHTE JIOAKH. 3HAYUTEIHO €
Pa3HO00pPa3UeTO Ha JIBHIKUTEIIH.

3a 1a ce MOTHPCAT Ol MPUYUHH 32 EJIHO
WIH Jpyro KayecTBO Ha MPOTOTUIHUTE, €
HalnpaBeHa Kiacu(UKalus 1o cxeMaTa Ha 00II0TO
PAa3IoNIOKEHUE U MECTOIOJIOKCHUETO Ha JBamara
ChCTE3aTEIH.

OTKpoeHU ca 7 TUIA CXEMH, TPEICTABCHU B
Tab6n. 10. Ha cxemure € mokaszaHa IMOJOXKEHUETO
Ha chcre3arenure (C Kpbruye), KOSTO MOXKE Ja
Opme: B nuaMmerpanHara paBHuHa (/IP), Ha mBara
Koprmyca (7B M JIeCeH), WIM CaMO Ha CIUHUSA
KOPITyC Ha KaTaMapaHUTe.
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Variant A

Variant B g

@ur. 12. EnemenTn Ha BUHTOBaTa KOJOHKA Ha
karamapaHa DZordz — Variant A [13]

Taou1. 10 Tunoa cxema Ha 00IIOTO Pa3NOIOKCHUE

Cxema Ha
Ne  Jlogka I'pan Tun o01oTo
pa3nosoKeHue
1 Imperator Xam0ypr 1
2 Rektor I'nanck 2
3 Annay Poctox 3

4 Close to Perf.  JlyiicOypr 4

5 Paulvon Lim.  XamOypr 1
6  Dzordz I'manck 5
7  Clementine XamOypr 6
8  Ginger bepmun 7
9 Aluminia Bpemen 5
10 Svori2 DrencOypr 5

LGl Al

Ot 10 ananu3upaHy NpOTOTHMNA, 2 JIOAKH ca
c emHa, a JApyrm 3 ¢ Bropa o0ma cxema.
Ocrananure 5 ca ¢ pa3IUYHA CXEMH Ha OOIIOTO
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pasloONOKEHUEe W MECTOIIOJIOKEHHETO  Ha
chcTe3arenure. ToBa BBbBEXIAa HOBH (haKTOPH,
KOUTO CJIE/IBa Jla C€ aHAJM3UparT B ObJeIe, 3a Ja
Cce MpeArnpreMe ONTUMATHOTO UM ChUeTaHue.
ITokazana e u mocokarta (ChC CTpenKa), B
KOSTO TJela BCEKH OT ChCTE3aTCIUTE IIpHU
JIBI)KCHUE Ha JIoJIKaTa Hampeld. TykK ChIIO uUMa
M3BECTHO pa3HooOpa3me. ToBa 0OCTOATEICTBO
MOXE Jla € BaXHO MpPH JUCHUIUIMHHA KaTo
“Cnanom”, “IIpnara guctanmus” u “Hampen-cromn-

Hazax’.

M3noxenuTe 10 MOMEHTa  pe3yJTaTH
MOKa3BaT CHUCTEMATU3UPAHETO Ha JIOAKUTE IIO
pa3IWYHU  MapaMeTpH, KOWTO OWxa uMalu

OTHOIIEHHE KBM €IHO WIH JAPYyro Ka4decTBo.
JocTuraneTo W /J0Ka3BaHETO Ha Te3M KadecTBa
CTaBa M 4pe3 CEpHUO3HM HAyYHU U3CIEIBAaHUS H
aHaIM31, KOETO MOXKE Ja C€ BHUIU W pa3riielaHnuTe
nyOIMKaIny.

B [12] e u3BbplIeH aHaau3 HAa HOIXOIUTE
P IPOEKTHPAHETO Ha BOJHO Kojeno. Pa3rnenana
€ BpB3KaTa MEeXIY CKOPOCTTa M CHIIPOTHBIEHUETO
3a pa3NU4YH{ THIOBE KOPIYCH, MOIIHOCTTa KOATO
Ce JIOCTHTra TpU BBbpPTEHE HA MEHaUTe OT €IUH
yoBeK ® Jp. HampaBeHum ca 3akirodyeHusTa, 4e
HSMa YHHBEpPCaJHa CXeMa, KOATO Ja paboTH
€IHAaKBO J00pe TpH BCHYKH JUCLUIUIMHH.
MorrHocTTa Ha 33/JBMDKBaHE € OTpPaHWYCHA JI0
cuijiaTa Ha KpakaTa Ha CIIOPTUCTUTE, U OT OCOOEHO
3HAUEHHE € HaJEX/AEH 3aJBHKBAIll MEXaHU3IBM C
HUCKO HHMBO Ha TpHeHe u 3aryou. [lonmneHsBaneto
Ha MHOTO M3TOYHHIIM 3a 3ary0a Ha eHeprus BOIU
JI0 pe3yidTatu mox ouyakBaHute. IIpeBuiaBaHe Ha
MPOEKTHATa Maca Ha JIOJKaTa, YBEINYaBaHETO Ha
mudepeHTa Ha KbpMa BCIEICTBHE CKOPOCTTa TpHU
IBI)KEHHE, BB3IYIIHOTO CBHIPOTHBIEHHE Ha
cbere3arenure ca (GakTopu, KOMTO TpsiOBa na ce
OTYUTAT.

B [13] e ommcano cB3maBaHETO Ha
Katamapana Dzordz , KOWTO € M3NHUTaH B OaceliHa
Ha CTO B I'manck (®ur. 11). OOekr Ha
MyONMMKausITa € ¥ ONHCAaHWEe Ha 3aIBIKBAHETO
OCBIIIECTBEHO Ype3 BHHTOBAa KOJOHKAa B HOCA,
KosiTo  “mppma”  karamapana  (®Pur.  12).
EnemenTnTe  Ha  3aIBWXKBaHETO  ca: 1-
JOITBJIHUTEINEH JIarep 3a MOJAbpKaHe Ha Baja; 2 —
YABDKEH Bal OT HEphXKIaeMa CTOMaHa, 3 -
JOITBJTHATENEH TLTh3Tall MOIKpersm narep; 4 -
MOJIEpHHU3UPAH KOHYCEH PEAYKTOp, 5- BEpTHKAICH
BaJl 3a 3aJBM)KBaHe, 6 - KOJIOHKAa, CHa0JeHa ¢
Jarepy W POTAIMOHEH MEXaHU3bM, 7/ — BBPTSIII
MEXaHM3bM, 9 — 3aIBWXKBall MEXaHW3BM OT
meganuTe. 3a Ja ce OorpaHuud Oposs Ha
MEXaHUYHUTE NMPEAaBKU U JOMBIHUTEIIHU METATHU
KOHCTPYKIIMH, ChCTE3aTeINTe Ce pasmojarar
TUPEKTHO BBPXY JIBaTa KOpITyca.
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II1. U3BOJU U ITIPEIIOPBKHU

B 1oknmama € HampaBeH —aHaiuu3  Ha
CHILECTBYBAILUTE IIABATEIHHU CHAOBE YUaCTHUIU
B MexInyHapoaHaTa perara 3a BOAHHM Kojema. 3a
Ja ce OTCEeAT KadeCTBEHUTE KOHCTPYKTUBHH
pelieHusi, € HampaBeH aHalnu3, KOWTO MOXe Ja ce
Hapeye “CIOpTHO-TEXHHYECKH . 3a Ja ce OLEHAT

MOPEXOJHHTE  KadecTBa Ha  JIOOKHTE  ca
aHATM3UPAHH CIIOPTHUTE MOCTIDKEHHUST 34
MOCNIEIHUTE YEeTUPH TOAWHH, IO O-Te BHUAA
IUCHMIUIMHK. 3a  BCiIKa  JUCHHUINIMHA  ca

OTIpeJIeIICHN IMBPBUTE 6 JOIKHM Ha Oa3ara Ha o0IIa
oreHka. Tyk sICHO ce BUXk/a, 4e HsIMa JIOAKA, KOSITO
Jla € KOHKYPEHTHAa BbB BCHYKH TOJKOBA Pa3lIUYHU
TUCIMIUIMHA. 3a Ja Ce OIEHAT KOMIUIEKCHHUTE
KauecTBa Ha BCsAKAa JIOAKAa € BBBeAeH OO0
cheTe3aTenieH  uHAekc” - GCI. Toit  oruuta
“o0mrara omeHka” 3a BCAKa MUCIUILTAHA, U Opos
TUCIUIUINHY, B KOWTO JIOJKaTa € KJIacHUpaHa B
yenHara mectuna. Ot moBeue ot 30 ywacTBanu
mpe3 TOAWHWTE IUIaBaTeIHH  CpPEACTBA, B
xracupaneto o GCI momamar camo 10. Te3m
JIOJIKM TPsIOBa J]a Ce pas3riekaaT KaTo MPOTOTHI Ha
ObaemoTo BoHO Kojeno Ha TY-BapHha.

B xmacupanero mo GCI Ha mepBO MSICTO €
nonkara Imperator, KOATO UMa 5 BTOpU MeCTa B
OT/IEJIHUTE JIMCIMIUIMHE ¥ eqHo 3. Jlogkara e
€HOKOPITyCHA, C IIMpOKa TpaHIieBa kKbpma. ToBa
00sicHsIBa, MOXe OH, ue Imperator ce Kiacupa mpes
nociuenuure 4 roguHu oT 5 g0 97° MsACTO Ha
nucuuruinHara “‘Hampeg-cron-nazan”. TpynHo e
Ja ce Kaxe, Jaji NMPUYHHATA € B IO0-TOJSIMOTO
CBIIPOTUBIICHUE Ha 3aJeH XOJ WIXW B 3aryba Ha
EHEeprus 3a TOMBJIHUTEITHO MaHEBPUPAHE.

Kiracupanusar Ha BTOpW KartamapaH Rektor
uMa IppBO MscTo o FSB u wetupu tpetn mecra.
OueBUIHO TOBA € UcalHaTa KOHCTPYKIUS 32 Ta3H
JUCIMITIINHA, 3al[0TO JIOAKATa € HEM3MEHHO IThpBa
B TIOCIETHUTE HYeTUpH cbhcTe3aHus. ChINO Taka,
TErNIUTEeTHaTa CWIa HE € JOCTaTh4Ha, 3alloTo
kinacupanusata npu “llIBapToBu u3nuTaHus” ca OT
7 mo 12 msicro.

Tperara nogka Annay, € €IWHCTBEHATa C
TpU IBPBU MecTa MO “‘CIPUHTOBU” AUCLUIUIMHU.
3a ToBa, SIBHO ClioMara HEOOWMYalHUS KOpIyC —
HECUMETPHUEH KaTamapaH, KOWTO Hamojo0s1Ba
KaHy CbhC CTpaHUYEH MOIUIAaBBK TPAJAUIMOHHO 3a
[Tanmya HoBa I'Bunes. IIpu “Cnanom™ nogkara uma
€MHCTBEHO KJIACHPaHE Ha YETBHPTO MSCTO Tpe3
ceere3annero 2013 1. Bmxnma ce, ye mpuerara
KOHCTPYKIIUSI HE € TOAXOJAINAa W 3a JPYTH JIBE
mucramad — FSB u BP.

Te3n pesyaratm NOTBBPKAABAT  BEUYE
HA3JI0KEHAaTa Te3a, Y€ HAMA  YHHBEpCalHa
KOHCTPYKLUS, KOSTO Ja € KOHKYPCHTHA BbB

BCHUKHUTE 6 pa3iudHd JuCHHILIHHA. Ha BTOpO
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MSICTO, OT 0COOEHO 3HAY€HHE € 3aJBHKBAHETO Ha
monakarta. belle oTdyeTeHa HeEOOXOAUMOCTTa OT
MUHUMAIIHU MEXaHUYHU 3aryOm Ha eHeprus. B
TO3W JIOKJNA] W B paMKHTE€ Ha pa3padOTBaHUs
HAay9YHOW3CIICIOBATEIICKM TIPOEKT TOBa HE ¢€
pasriemaHo.

Ha 6a3ara Ha mony4eHuTe pe3yaTaTtu, MOraT
Ia ce feuHUpPAT OCHOBHHUTE M3BOAM W HabemexaT
HAKOJIKO TTOCOKH 32 pa3BUTHE HA U3CJICIBAHETO:
° B pesynrar Ha CIIOPTHO-TEXHUYECKU aHAIIN3
Ha W3MOJ3BaHUTE IIpe3 MocleqHuTe 4 TOIUHU
IJIaBaTeTHU CPeACTBa 1O BbBemeHus OO0
ChCTe3aTelIeH HHIeKe” ca kiacupanu 10 roaku;
. To3u UHIEKC aJeKBaTHO IIOKa3Ba JIOKOJIKO
KOMIUIEKCHA M KOHKYPEHTOCIIOCOOHa € BCsKa
JIOJKA;
) Knacupanure 10 momkm TpsOBa na ce
pasriexmaT Karo OBOeImM  MPOTOTHIA — TIPH
pa3paboTBaHeTO Ha BOAHO KoJjiesio B TY-BapHa;
° KakTo obemaBan KOMIPOMHCEH BapHaHT
MOXKe€ Jla Ce pasriIek/a eTHOKOPIYCEH IIaBaTelIeH
CBhI, C TbPCEHE Ha pEIICHH 3a Mmoao0OpsiBaHe HA
IOBEJACHHUETO B HIKOM TUCIUILIMHU,
. IMopagu  ¢akra, ue HiIMAa JOAKa C
VHUBEPCAIHA KadecTBa, OBJICIIOTO MPOEKTUPAHE
TpsiOBa Ja ce pasmiiexaa Karo 3ajada Ha
MYJITHIUACITATUTTHAPHOTO ONTHUMH3HpaHE c
ThPCEHE Ha KOMIIPOMHUCHO PEIICHHUE;
. [Ipu mpoekTupaHeTo Ha BOJHUTE KOJENA CE
M3M0J3BaT ChbBPEMEHHHU yucieHu meronu — FEM,
CFD, xaKkTo 1 M3MHUTaHUs B OIUTEH OaCeiH.
. Katro ©6a3a, TVY-Bapua pa3snomara c
HEOOXOAMMHUS HHCTPYMECHTAPUYM, OTYUTAHKH U
aKTUBHUTE BpPB3KU ¢ LleHTBp MmO Xxuapo- u
aepoguHaMuka kbM BAH;

Pa3BuTHETO Ha M3CIIEABAHETO CJCABA Ja CE
THPCH B CICTHUTE HAPABICHUS:
- [IpoyuBaHe U aHanM3 HAa BBH3MOKHOCTHUTE:
TEXHUYECKH; 3a JOCTaBKa;, 3a wm3paboTka Ha
IOJAXOMSII BEJIOCHUIIEIEH MEXaHU3bM;
- CocraBsiHE Ha ‘“‘mocue” Ha HaOesI3aHUTe

NPOTOTHIH, B KOETO Ja Ce W3IUPAT Olle
MaTepHald CBBP3aHH C  KOHCTPYKIUATA |
napaMeTpuTe Ha BOTHHUTE KOJIeNa;

- Harypno eKCIIepUMEHTHPaHe u
0TpabOTBaHE HA OT/ACIHU KOMIIOHEHTH Ha OBIEIIO0
BOJHO KOJNEIO — HalpuMmep 3aJBHKBALIHS
KOMILIEKC;

- TeopeTHYHO U3CIIEBAHE U MPOCKTUPAHE HA
¢)0pMaTa, 1 IBVXXUTCIIA YpPE3 3aKYIICHUTE IO TO3U
npoekt copryep Rhino 5 ¥ HamUYHUA B
KopabGoctpoutenen dakynrer Ha TY- BApHa,
CFD codryep.
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OTHOCHO OCUTI'YPABAHE HA HEOBXOJAUMMUTE ITIO3HAHUSA 11O MATEMATHKA

N ®U3UNKA HA HOBOIIPUETUTE CTYJAEHTHU

ON PROVIDING THE NECESSARY KNOWLEDGE OF MATHEMATICS AND PHYSICS OF

NEWLY ADMITTED STUDENTS

Jdumursp HeneaueB, Kpacumupa Kbpaxuinosa

Pe3rome: HpCHCTaBeHI/I Ca HiIKOHU OT HpO6J’I€MI/ITe, CBBp3aHUu C O6y‘leHI/IeTO oo
TEXHUYCCKUTEC CIICHUAIIHOCTU U IO TOYHO, HCAOCTATBYHUTC IMMO3HAHUA HAa CTYACHTUTC

OT IIBPBU KypC

o0 MareMaTHKa H (1)1/[31/11(&. L[I/ITI/IpaH € OIIMTHT Ha eBpOHCﬁCKH

YHHBEPCUTETH MO JOMBJIHUTEIHOTO OOydeHHWEe IO Te3W NUCHUIUIMHHU. HampaBeHo e
MpeUIo’KeHNE 3a pelraBane Ha mpooinema B TY — Bapna.
KarodoBu 1ymu: MaTemMaTHKa, IpeBAPUTEIHO 00ydeHue, Gusmka

Abstract: The paper presents some of the reasons for the difficulties in technical
subjects. Represented an attempt by some European Universities, as well as proposals

for solving the problems in TU - Varna.

Key words: physics, mathematics, technical courses, training course

I. BbBEJIEHUE

[Ipe3 mocnenHuTe TOAMHYU HAapacTBa OpoAT
Ha CTYIEHTHUTE, KOWTO KaHAWJAATCTBAT U Ce€
npuemar B TY - Bapha c pesyarature OT
IbpKaBHHS  3penocreH  m3nuT  ([A3M) ot
cpenHoro yumiuiie. OT TAX BCE IMO-MaIbK €
MIPOLEHTHT Ha TE3U, KOUTO U3IOJ3BAT 3a MPUEM
B TY ounenkure or JI3U mo ¢usuka wu
MaTeMaTHhKa (3a CMeTKa OCHOBHO Ha OIleHKaTa
o JMTepatrypa), a 3HAHUSATA M YMECHHATA Ha
[pUeTHTE, HE ca Ha HEOOXOAMMOTO HHBO, 3a
cTapTupaHe Ha oOydeHHWEe B TexHHUYeckn BY3.
@®akThT € 00EKTHBEH - KAYECTBOTO Ha CPEIHOTO
oOpazoBaHue B 00JIaCTTa Ha MaTeMmaTuKaTa U
¢u3puKaTa € CHIHO 3aHMXKEHO, CTYIECHTHUTE
MacoBO C€ ,,CTPaxyBaT~ OT T€3H TUCIUITIHHH.

TopHoOTO BOOM 10 HaMalsiBaHE HA Opost Ha
CTYACHTHTE, KOMTO Ca NpPHUETH C KaHAMIAT -
CTYAEHTCKM H3IHUT 10 MaTeMaruka, (u3uka u
OTII, u mo-HUCKH Pe3yNTaTH OT CAMUTE U3MUTH.
A ToBa O3Ha4yaBa, 4ye 3a TOMsMa YacT OT
HOBOIIPHETUTE CTYJIEHTHU JIMIICBA KAKBAaTO U Ja €
JOITBJIHUTEIIHA MOJIrOTOBKA o Te3U
JUCLUTUTIHH.

Crynentute noctbnwiu B TY-Bapha ca
OT Pa3U4HU 10 BHUJI CPEAHH YUWIUIIA, B KOUTO
OUCUUIUTMHUTE ~ MaTeMaTHKa M (u3uKa ce
H3ydaBaT C Pas3iIMyYeH XOpapuyM, OcOoOeHO 3a
Te3n, kouto moctemBar or COY m
[Ipodecnonaman THUMHA3WKM, B KOWUTO TeE3U
npeAMeTH ce u3ydaBar camo B 9-tu u 10-tu
KJIacOBeE.

B pesyarar  rossMa 4acT oT
M'BPBOKYPCHUIIMUTE HW3MUTBAT 3aTPyIHEHUS IO
Te3u 06a30BU AUCLMIUIMHU, KOETO HEMHHYEMO CE
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0Tpa3siBa U Ha O0YYECHHUETO UM TI0 TEXHUYECKUTE
M CHELHAJHUTE IUCHMIIMHKA. ToBa BOIH 1O
MacoBO OTKa3BaHe OT cienBaHe B TY-Bapha
OIIl¢ B ITHPBU ¥ BTOPHU KYypPC, KAKTO U 0 MHOI'OTO
OTCTpaHSBaHU MIOPAJU CJIA0U OI[CHKHU CTYICHTH.

II. U3JI0KEHUE
1. OnuThLT HA eBpoONEHCKUTE KOJIETH

[Tpo0neMbT CchC CHagaHETO HAa HUBOTO HA
MIOArOTOBKA II0 Marematuka u (u3uka B
CpeHHTE y4YMiMIla Ha EBpona He € 0T CKOpo U
B MHOTO OT EBpomneiickure yHUBEpCUTETH HMMa
BeYe YTBBPJACHA MpaKTHKa 3a CIPABSHETO C
Hero. [3].

Hskonko mnpumepa 3a pemaBaHeTo Ha
npoOieMa B yHUBEPCUTETU OT CXOAHHU C HallaTa
CTpaHa HOBU JAEMOKpPAIHH.

1.1. Szent Istvan University — YHrapus

B yHuBepcurera ca BBBEAEHH, Karo

33JbJDKUTENIHY IUCLMIUIMHY B Y4eOHUS IIJIaH 3a

BCHUYKH CTyJICHTU oT WHXXEHEPHUTE
CIIEIIMATTHOCTH, KypcoBe 1o ,ErnemeHTapHa
mareMatuka’ U ,Enemenrapna ®usuka”,

OCHUTYpSIBAIM HAa CTYJACHTHTE 110 3 KpeauTa [2].
3aHATHATA C€ MPOBEXKAAT IO CieaHaTa
cxema:

JIBe cemMuIM B HA4YaJOTO HAa ITHPBUS
CEMECTBpP C€ TpOBeXKIa OOydYeHHe IO
,»EJeMEeHTapHa MaTemaTuka’. 3aHATUATa ca B
JIOTTBTHEHNWE KbM 0a30BUsl y4ueOeH IUIaH U ce
MPOBEXIAT BCEKH JeH 1o 3 yaca (i o6mmo 30
yaca 3a MaTeMaTHKara).

CrnenBamuTe JBE CEIMHIM CE TPOBEXKIA
Kypc 1o ,Emementaprna ®dwusmka”’, mo ceiara
CXEMa U ChC CHIIUSI XOpapUyM.
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W nBara xypca 3aBbpuIBaT ¢ TECT, KOUTO
OCUTYpsIBa IIUTUPAHUTE KPEIHUTH.

B VYHuBepcurera ce oT4MTa 3HAUYUTEIIHO
MOBHIIIABaHE HA YCIEBAEMOCTTa Ha CTYJCHTHUTE
HE caMmo M0 MaTeMaThka W (Qu3hKa, HO U B
MOCJIEeIBAILUTE TEXHUYECKU y4eOHU
JUCLUIUIIHH.

1.2. Mendel University — Brno- Uexus u
Technical University — Bratislava- CioBakus

W B nBata yHHBEpcHUTETa € BBBEACH
I [OATOTBUTEIICH KypCc MO MareMaThka H
¢usuka”. 3aHATHSATa ca KOMIPECHPaHU B
paMKuTEe Ha JBE CceAMHUIM (IBPBUTE IBE OT
HA4aJI0TO Ha I'BPBHUS CEMECTBP) U CIEX TAX Ce
OpoBEeXKAa OOYYEHHETO MO JpYruTe Y4YeOHH
JUCLUIUTUHHA OT CEMECThPA.

OOydJeHreTo 3aBBpIIBA C TECT, KOHTO
HOCH 5 KpeauTa 3a CTyJICHTHUTE.
VYHHBEpPCUTETHUTE Ca KATETOPUYHH 3a M0j3aTa OT
00y9eHHETO.

1.3. Slovak University of Agriculture —
CnoBakus [1]

B yHuBepcureTa ca BBBEACHH, KaTo
3abJDKUTEIIHE TUCIUIUIMHY B y4eOHUS IIJIaH 3a
BCUYKH CTYACHTH oT WH)XEHEPHHUTE
CIELUATHOCTH, MOATOTBUTETHH KypPCOBE IO
,Pu3nKa” " ,,MartemaTtuka”, 3aTBBPKIaBAIIN
MMHA3UATHUTE 3HAHUS Ha CTYACHTHTE.

3ansaTHATa ce TuaHupar ciex 17 gaca, o
IBa Yaca BCSKa CEIMMLA, 332 BCSIKa €IHA OT
y4eOHUTE JUCLUUILUTUHM, Tpe3 Uelus TbPBH
cemecTbp. OOyueHHETO 3aBBpIIBa C TECT, KAaTO
CTYACHTHUTE IOJy4yaBaT MO 3 KpeIuTa 3a BCSKa
JUCLUILIUHA.

2. IlpenJioskeHus oT eBpoNecKUs ONMUT
3HaHUsATa u yYMEHUsTa Ha
HOBOIIOCTBITUINTE CTyJeHTH B TY- Bapna mo
MareMaThka U (Qu3vKa ca Ha pazIuyHO HUBO U
3a Ja ce ocurypu odOma 0Oa3za Ha HUBOTO Ha
II'BPBOKYPCHHUIIMTE C€ Mpelsiara Ja ce BbBEAE

JUCLMITINHATA ,,DU3HKO-MaTeMaTHYIHH
OCHOBH HA TeXHUYECKUTE yueOHHU
MUCHUIIINHA.

3amaya Ha O0OyYeHHETO IO YydYeOHaTa
JUCHUITIMHA € J1a C€ BB3CTAHOBST (TEOPETHYHO
U TPaKTHYHO) 3HAHHUATA Ha HOBONPHETHUTE
CTYA€HTH 110  OCHOBHUTE  pasfend  oOT
MaremaThkara U ¢u3ukara, BkioueHd B JI3U
o Te3u mpeaMmeTH. JlUcLMIUIMHATA Jda ce
pasBuBa B JBa HE3aBUCHUMH MOAYyJa B
[I0CJIEJOBATENHOCT: 00yUeHHEe 0 MaTeMaTUKa -
oOyuenue 1o pusuka.
2.1.BapuanTu 3a peanusanus Ha
[IPEIBAPUTEIHOTO 00ydEHHE 10 MaTeMaTuKa 1
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(u3uKa 3a MHKEHEpHH crienranHocTd Ha TY -
Bapna

JucuunnuHata ,,DH3NKO-MaTEMATHYHH
OCHOBH HAa TEXHUYECKUTE yUCOHU MUCIUTUINHI
Ja BIe3e, KaTo 3aJb/DKUTENIHA B Yy4eOHUTE
IJIAHOBE Ha MH)KEHEPHUTE CIIeNUATHOCTH Ha TY
— Bapmna.

3aHATHATA IO HES MOXKE Ja ce IIaHupaT
10 €TUH OT CJIeTHUTE BApUAHTH:
. Ispeun BAPUAHT - mnnanHupane Ha
3aHATHATA B ITBPBUTE IBE CEOAMUITA OT (WUIH)
MpeId HAaYaJIOTO HA IIEPBUS CEMECTHP.

Hampumep:
I-Ba ceIMuIa — I-Bu MOAYJ
,Marematnka” — 5 mEHM mo 6 wdaca (oOmg

xopapuyM 30 yueOHH daca).

[I-pa cenmuna — lI-pu moayn ,, ®usuka” -
5 mam mo 6 yaca (o6m xopapuym 30 ydeOHH
gaca).

WNmn: 10 gHM — BcekW AEH 1o 3 daca
MareMatrka u 3 daca ¢usmuka (001 Xopapuym
60 y4aeOHu gaca).

. Bropn BAPUAHT - muanupane Ha
3aHATHUATA B IBPBUS MECEI] OT IIBPBUS CEMECTHP
Ha 00Y4YEHHETO.

OOydeHreT0o TI0  AWCIHWIUIMHATA  CE
wiaHupa ciex 15 gaca, mo 3 yaca BCEKH JicH,
KaTo ce peayBaT 3aHATHATA [0 MaTeMaTHKa H
¢dbmsuka (obmy xopapuym 60 yaedHu gaca). Ilpu
HEOOXOAMMOCT C€ M3I0JI3BaT U ChOOTHUTE JTHHU.
2.2. 3a mocTHraHe Ha IielTa, BaXKHO €
00y4eHHUETO:

- Jla ce peaJu3vpa B HAYaJIOTO HAa IBPBUS
CEMECTHD;

-la ce peaju3upa B IIOCIEAOBATEIHOCT -
Marematuka- @uzuka.

- Jla 3a11o4Ba ¢ TecT (3a oIpeesiHe HUBOTO
Ha 3HAHWATA HA CTYAEGHTUTE OT CPEAHOTO
obpaszoBaHHe), KaTo TE3W IOKPIJIA TeCcTa, Ce
OCBOOOYK/IaBaT OT 3aHATUS.

- 1a 3aBbpIIBa ¢ TecT. [Ipu mokpuBaHe Ha
W3WCKBAHWS MHHAMYM OT 3HAaHHSA, CTYJCHTHUTE
IOJTy9aBat KpEAUTUTE IUTaHAPaHH 3a
muctmiinHara. [Ipu  HeycmemeHn TecT — ce
HAcpo4YBa TOIPaBKa.

C 1en mocTUTaHe Ha MO-A00PH pPe3ysTaTu
OT TIPEeNBapUTENHOTO OOy4YeHHe, y4deOHHTE
IporpaMu TpsiOBa aa ce pa3paboTsAT Ha 0a3a Ha
0o0CTOWHO Tpoy4YBaHe Ha TPOMYCKHTE B
3HAHUATA Ha CCTYACHTUTE OT IBPBU KypC IO
MaTeMaTuka U (pu3MKa, B 4acTTa UM CBBp3aHa C
KOHKpETHKaTa Ha HW3y4YaBaHUTE NWCIUIUIMHU B
CHOTBETHHTE  crenuamHoctd.  llociegHoTo
Hajara MEpPHOANYHO AJANTUPAaHE HA Y4eOHUTE
mporpamMu Mo AWCHIUIUIMHATA, KbM JTUHAMHKATa



rogniHnK HA TEXHUYECKHN YHUBEPCUTET-BAPHA, 2013 .

Ha IIPOMEHUTE B 3HAHMSTA Ha
II'bPBOKYPCHULUTE.
I11. 13BOAHN

Enna oT mpuumHUTE 3a BJIOIIABALIOTO CE
KayecTBO Ha OOy4eHHE B HMHXCHEPHUTE
CIEIMATHOCTH € HACKOTO HUBO HA MO3HAHHA HA
IIpUETUTE I'BPBOKYPCHUITU B JiBE

OCHOBOITIOJIAramy OOJaCTH Ha 3HAHUETO
MatemMarnka W (usuka. B Tasm BpB3Ka €
HAJIOXKUTENHO TPEANpUEMaHeTO Ha YCHIIHS 3a
3a]IbI0OYaBAHE HA 3HAHUSTA HAa HOBOIIPHETHUTE
CTYJEHTH TIO T€3W AUCUUTUIHHU.

[peanpuerure MEpKH, B TOBa
OTHOIIICHWE, OpraHW3UpaBe Ha KypcoBe 3a
JOIBIIHATENHO TUIATEHO O0YyYeHHe, 0 JKeJIaHHe
Ha CTyJIEHTHUTE, HE HOCAT 0COOEH ycIeX, Iopaau
pasbupaemu npuuuHd. ETo 3aimmo ce Hanara, na
ce TOTHPCAT BH3MOXKHOCTH 33 BBBEXKIAHE Ha
3aJbJDKUTENIHO OOy4YeHHE Ha CTYICHTUTE OT
OBPBU KYpC, C IeNT ONMPECHSIBAHE W TOMBIIBAHE
Ha 3HAHUATA MM 1O MaTeMaThka U (U3MKa,
HeoOXomuMH, Karo 0a3a 3a yCBOsSBaHE Ha
WH)XEHEpHUTE AUCHUIUIMHU. ChIIeBPEMEHHO
MpU MPEIBAPUTETHOTO (B PAMKHTE HAa MBPBUS
CEMECTBD) obydeHwue, CTyJICHTUTE 11
npuao0HAT U Taka HEOOXOAMMHTE MM HAYaJIHH
3HAHUSI W yYMEHHS OT TpaKkTHKara Ha
HHKEHEPHOTO 00pa3oBaHUE.
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I. BbBEJJEHUE
B Pboarapus, karo meaHonpaseH wieH B EC

BBH3MOXKHOCTH 3A YCTOUUNUBO PAZBUTUE HA MAJIKUTE U CPEJTHU

MNPEANPUATHUSA BbB BAPHEHCKA OBJIACT

OPPORTUNITIES FOR STABLE DEVELOPMENT OF THE SMALL AND MEDIIUM

ENTERPRISES IN THE REGION OF VARNA

Jdapuna IlaBnoBa, CBetiiana Jlecuapencka

Pe3tome: Pasrnexnar ce mpobiemute Ha Mankute U cpexHu npeanpusatis (MCII) BeB
BapreHncka o0nacT, TAXHOTO MSCTO M 3Ha4€HHE, NPEIUMCTBATa U TPYAHOCTHTE MM IIPH
OCHUTypsIBAHE Ha CpEJICTBA, BIHMSIHHUETO Ha BBHIIHATA CPEZa, B3aMMOBPB3KAaTa MEXIY
npeanpueMadecTBoTo M OunsHeca. llenrta e Ha 0a3zaTa Ha W3ciegBaHE W aHAIN3 Ha
MKOHOMHYECKaTa CHTyanus B obmact Bapna, nma ce oueprast ocHOBHUTE (akTopH W
BB3MOKHOCTH 3a OCHUTypsABaHE Ha ycToiumB pactexx Ha MCII. 3a nenure Ha aHamm3a e
npoBeneHa ankera cpenx MCII B obGmactra. M3momsBaHM ca JaHHU OT OQHIMATHATa
CTAaTHCTHUKA U OTYETHA HH(MOPMAILHS OT PAa3IMIHU Npeanpusitusi B CeBEpOU3TOUHHS PETHOH
Ha manupane (CHPIT). ®opmynupanu ca HacokH 3a no-edexTuBHa aerHocT Ha MCII, 3a
Jla OLEJISIBAT U M3MOJI3BAT OINPE/CIICHN CBOM MPEUMYLIECTBA MPEe]] TOJIEMUTE MPEATPHSTHS
B bbarapus.

KirouoBu xymu: OM3HEC, TOJIEMH, MAJIKH M CPEIHU MPEANPHATHS, IIPEIIPHEMadecTBO

Abstract:: Here are examined the problems of the small and medium enterprises (SME) in
the district of Varna, their place and significance, their advantages and difficulties in the
process of gaining resources, the influence of the exterior surrondings, the relationship
between enterprise and business. The purpose is on the basis of examination and analysis of
the economic situation in the district of Varna to define the main factors and opportunities
for ensuring stable growth of SME. For the purposes of the analysis is held an inquiry
among the SME in the region. Data based on official statistics and report information from
various enterprises in North-east region of planning (NERP) are used. Directions for more
effective activity of SME in order to survive and use their own adavantages compared to
the big enterprises in Bulgaria are given.

Keywords: small and medium enterprises, entreprenenrship, bisiness, large enterprises

HUKOHOMHYECKHU PACTCK.

AHamU3bBT
BB3MOKHOCTUTE 3a pa3BUTHE MOXE Ja

ce Hamara HeoOXOJWMOCTTa OT Ch3JlaBaHE Ha
OmaronmpuATHA Cpela 3a pa3BUTHE HA MaJKUTe U
cpenuutre npeanpustus (MCII), 3a  moBuiaBane
Ha TAXHATa KOHKYPEHTOCIIOCOOHOCT , yKpeIBaHe U
pasmmpsiBaHe Ha MPUCHCTBUETO Ha OBJITapCcKuTe
NpeanpusaAtTus Ha EBponeickuss W CBETOBHUTE
nazapu. Mxonomuueckust ycnex Ha EBpoma B
rojisiMa CTENEH 3aBUCH OT pAa3rphbIIAHETO Ha
notenrana Ha MCII. [lanauTe mokas3Bar, 4e mpe3
nocneanute ner roamHu Ha MCII ce apmxu
[oBeYe OT TIOJOBHHATa J00aBeHa CTOHHOCT B
He(MHAHCOBHUS CEKTOp HAa MKOHOMUKaTa 1 80 % ot
BCHYKH HOBHU paboTHU MecTa B EBpora.

MCII ca rppOHaka Ha eBpomelckata Hu
ObaTrapckaTa NKOHOMHKA. Te ca OCHOBEH M3TOYHHUK
Ha PacTeX M CH3IAaBAaHETO Ha IOBeYe pPaOOTHH
mecta. Hapen ¢ ToBa, MCII ca Haii-
YyBCTBUTEIIHUTE KBbM NPOMEHHTE B OHW3HEC
cperara B MKOHOMHUKATa. Te MOHACAT MO-rojisiMa
gacT OT TeXeCTTa Ha MKOHOMHYECKaTa Kpu3a, a
CBIIO Taka ca U Te€3U, KOUTO MOraT Ja OCHUTYPAT
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HampaBH Ha MaKpOpaBHHUIIE, OT TJEJHA TOYKa Ha
PETHOHAIHO U 00JJACTHO HUBO, HA MUKPOpABHUIIIE,

KaTo ce akKIeHTHpa BBPXYy KOHKPETHHUTE
OpeJnpuaATHs, C Lel Ja ce usciaenBar H
aHaIN3HUpar OCHOBHHTE npo0i1eMu u

BB3MOKHOCTHUTE 3a TAXHOTO pa3BUTHUEC.

11. U310 KEHUE
1.  OcHOBHM XapaKTepPUCTHUKHU HA 00J1aCT
Bapna

3a olLleHsBaHE W aHAIHW3 Ha BH3MOXHOCTHUTE
3a passutue Ha MCII B obOmact Bapna e
HEOOXOMUMO Ja ce uMa NpeABHI, 4Ye TA Ce
BitouBa B CeBEepOM3TOYHMSI  PETMOH  Ha
mianupane (CHUPII). Tosa Hamara ma  ce
aHanM3Mpa MpHHOca Ha obnact BapHa u pernona
B CB3/IaBaHETO HAa bBpyTHUS BBTPEHICH MPOIYKT
(bBII) Ha crpanara.[1] CrnenoBarenHo aHaTU3bT
TpsOBa 1Ma ce HACOYM KBbM CIIOCOOHOCTTAa Ha
HMPEAIPUATUATA 5 OTpaciuTe a ca
KOHKYPEHTOCIIOCOOHHM KaKTO Ha BBTPEIIHHS, Taka
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Y Ha MeXIyHapoJIHUTe maszapu. ToBa ce ompenens
KaTo HalMOHaJHa KOHKYPEHTOCHOCOOHOCT U
KOHKPETHO KOHKYPEHTOCTIOCOOHOCT Ha
CHOTBETHHsSI PETHOH, 00JacTH W TpennpusTus.[2]
OT Te3n mo3uIMH € HeoOXoAuMo [a ObaaT
pasriieaHyd IpUPOAHUTE YCIOBUS B 00JIacTTa, Thil
Karo Ha Ta3u 0Oa3a clieJBa Ja Ce OILECHABAT
BB3MO)XKHOCTHTE U IPUOPUTETUTE 32 Pa3BUTHE Ha
MCIT B Hes. OOnact BapHa e 1eHTBp Ha
CeBepon3ToueH NPUMOPCKU paiioH. PasmonokeHa
e Ha Opera Ha YepHOo Mope u 3aema rmony 3820
KB.KM i 3,44% OT TepuTOpuMATa Ha CTpaHAaTa.
banancet Ha Teputopusrta u e 60,0% 3emenencku,
28,1% ropu, HaceiaeHnu mecta — 6,8%, mpTUIIA U
npuctanuma — 2,3%, Bogam oo — 1,9% u 3a
mobus — 0,9%. bposar Ha Hacenenuero e 474 574
nymu . B oOmactra ce paskpuBar pasiu4HU
MPUPOTHU PECYpCH, KOUTO C€ EKCILI0aTUpaT B
[UMCHTOBaTa M XUMHUYECKATa MPOMHUIIJICHOCT, B
CTPOUTEICTBOTO, B CTHKIJIApPCKAaTa MPOMHUIILICHOCT,
B TpaHCHOpTa, B cdepaTta Ha THProBUATA U
TypusMa. Bb3 ocHOBa Ha TOBa, MOXeE Jla ce
HampaBU 3aKJIIOYEHHETO, Ye B ob0yacTra ce
pa3BHBAaT OCHOBHH CTOIAHCKHA CEKTOPH , KOUTO
3aeMar 3Ha4YuTeNleH 51 TNpu (popMHpaHETO Ha
Bpytnusar serpemen npoaykr (BBII) u bpyrnara
nobasena croriHoct (BJIC). BBII e ocHoBeH
WHAWKATOP 33 HWKOHOMHYECKOTO  pPa3BHUTHE.
[pouseenenust BBII B obnact Bapua HapacTBa
miaBHo u B 2008 r. moctura Hai-BHCOKaTa CH
croitHoct 4 719 052 xun.as. 3a 2009 r. BBII
HamaisgBa Ha 4 468 117 xw.iB., a3a 2010 r. —Ha 4
464 191 XUJI.JIB. Herosata  croitHOCT
MpEICTaBIIsIBA 59,50% oT TO3U Ha
CeBeponsTounus paiioH u 6,33% oT HaIMOHAITHU
BBII.(Ta6n.1)

Tabxn.1 BpyTeH BpTpemieH IpoIyKT (MITH.JIB)

ITokazaTenn 2008 2009 2010
MJIH.JIB. MJIH.JIB. MJIH.JIB.
P Boarapust | 69 295031 |68 321 610| 70 511 200

CUPIT 7771232 | 7159964 | 7503000
O6uact Bapra| 4719059 | 4468 117 | 4464 191
( Aoanmupana ungpopmayus,; MHzmounux: HCH 2011/12)

2. Msicto u 3Hayenne Ha MCII 3a
Pa3BUTHETO HA 00JIACTHATA HKOHOMHKA

Wkonomukara Ha obOmact Bapna wuma
pasHoobOpaszHa cTpykTypa. OCHOBHH CEKTOPH ca:
MIPUCTAHUIIHA JIEHHOCTH, KopaboIaBase,
KopabocTpoeHe, KOpabOpEeMOHT, TYypHU3BM,
XIMHYECKa MPOMHIIEHOCT, MAalIMHOCTPOECHE,
TEKCTHJIHO TIPOU3BOJICTBO, XPaHUTEIHO-BKYCOBa
MIPOMUIILICHOCT, MeOenHo NPOU3BOACTBO,
CTPOUTEIICTBO U CEJICKO CTOIAHCTBO.

JerbT Ha 005acTTa B CEKTOPHUTE MHIYCTPHS
U YCIyTH € ChbOTBETHO 63.2% u 64.4 % ot obuute
CTOMHOCTH 3a paioHa. XapakTepHo 3a BapHeHcka
o0JyacT € ToNeMHsT 5T Ha CeKTOpa Ha YCIIyTUTE
(mam 60%), KOHTO € HaI CpemHOTO 3a CTpaHara.
Tenpgenmusata ¢ gensT Ha yeinyrute B bJIC Ha
obmactra na HapactBa. [3] [7maBHa mpuumHa 3a
TOBa € Pa3BUTHETO HA TypW3Ma W CHIIBTCTBAIINTE
rO TOJCEKTOpPH Ha yCIayrure mo YepHOMOpHETO.
Huckusar pasnm Ha arpapHusi ceKTOp B oOnactra
(oxono 3.0%), KOHTpacTHpa CHpPSMO CpPEIHUS 3a
cTpanara u ocobeHo cupsimo cpeaaus 3a CUPII, 3a
KOHTO € TpaJulMOHHO TPEACTaBEH OTpPachIl.
Wnnycrpuanauar cexTtop ce moOmmkaBa 10
CpeaHoTO 3a brarapust HUBO.

Ha rteputopusita Ha obrnact Bapna ca
peructpupanu 30742 (2011r.) mManku u cpeiHU
mpennpustus (MCII). AHanu3bT Ha CTPYKTypaTa
UM [I0Ka3Ba, Y€ MO-ToJsAIMa dYacT OT TiX
(dbyHkionupar B cdepara Ha YCIYTUTE U
TBPTOBUATA, 3a Ja OCUTYpSABAT JOXOJ Ha
CBOWUTE COOCTBEHHWIIM H TEXHUTECEMeWCTBa
(Tabn.2)

JlannauTe, mpeacraBeHn B Tabn.2 mokas3mart,
Ye WKOHOMHYECKHTEe JEWHOCTH ca  CHJIHO
KOHIIEHTPUPAHU Ha TepUTOpHUsATa Ha oOxacT BapHa
— OCHOBHO BbB Bapna u [leBHs, KbIeTO HUMaT
OTHOCUTEJNIEH 511 Hax 85 % oT o0mus 3a o0acTra
[0 HAKOM OCHOBHM WKOHOMHYECKH ITOKa3aTeNH.
Ananmu3bT Ha wuH(DOpManuUATa 32 OCHOBHHTE
HKOHOMUYecKku nokazarenu Ha MCII e ocHoBaHue
Ja ce odYepTasT CIeJHUTEe TPOMEHH B
MKOHOMHYecKaTa JeHHOCT Ha o0nacTTa:

. 3a mepuoma 2008-2011r. moxazarensT
MpOU3BEICHA MPOAYKIUS € MHOTO JMHAMHUYEH- B
Ha4aJlOTO TIOKa3Ba HamajneHue, a mpe3 2011 T.
OTHOBO HapacTBaHe Ha 8354529 nm.. Haii- Bucok
JIs1 B IPOU3BEICHATA MPOAYKIIUS UMAT CEKTOPHUTE
“mpepaboTBamia  mpoMuunieHoct”  —  23%,
“HpPOM3BOJICTBO W paslpeaeiicHue Ha eHeprus’
16% wu ,THproBus, pPEMOHT U TEXHUYECKO
obcy>kBane” 12%;

o C HaW-BUCOKHM [SUIOBE B MPUXOJHATA H
pa3xogHaTta yacTH Ha oOJacTHaTa MKOHOMHKA €
CEeKTOPBT ,,TBPTOBUS, PEMOHT W TEXHHUYECKO
obciyxBane” ¢ 42% u cboTBeTHO 45%. cien Hero
ca CEeKTOpPBT “‘IpepaboTBalia MPOMHUILICHOCT ¢
14% wu 13% u cexkTopbT “NPOU3BOACTBO U
pasmpenenenue Ha eHeprus” ¢ 12% u 11%.

Bb3 ocHOBa Ha MpOy4YBaHETO W aHAIM3a Ha
o0OiacTHaTa MKOHOMHKA MOJKE Jla ce 0000 , ue
o0mmHa BapHa wuMa TpPeUMYIIECTBO Tpexd
ocraHanute oOmuHU. B o0mmuaa Bapaa ca
ceepepoToueHn 87% ot mpenmpusituara, 73% ot
IBITOTpaHUTE MaTepuaiHu akTuBu U 88% or
3aeture nuna. Ceuo ce peamusupatr 72% oOT
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Mpou3BeieHaTa MpoayKius Ha oomactra u 80% ot

MPUXOJUTE OT JEUHOCT.

Tabs. 2 OCHOBHM MKOHOMHMYECKH ITOKa3aTeNId Ha MAJIKK M CPEHU MpeAnpusaTis B odnact Bapna npes 2011 r. o
OTPaciIOBU CEKTOPH

Otpacnu [Ipeanpusitusy  3aetu [Ipouss [Ipuxonu Pazxonu 3a JAMA
uua . oT JIETHOCT
MpOAYK JieHOCT
QI
Opoii Opoii XHIL..JIB. XUILJIB. XUILJIB. XUILJIB.
Ob6nacr Bapna 30742 143724 8354529 16336079 15872437 8152841
Cen.u rop.CT-BO 1170 4092 422718 535595 450781 219500
Jo6.npoMuriu. 24 647 216759 267024 159284 84924
[pepad.mpommi. 1953 21263 1923119 2182217 2118431 1319389
IIpo-Bo u p-¢ Ha eHepr.u 141 2437 1314870 1905306 1795629 1079469
ropuBa
BuK; ornagbim 77 2730 110267 433406 424331 138299
CrpourencTso 1985 14502 953527 1136926 1128738 626654
Tbprosust U peMOHT 10870 39554 1012320 6851408 6809825 950604
Tparcmopt 1 momu 1400 11667 950385 1132226 1098921 362337
XOTeNn-BO U PECTOPAHT-BO 1985 14739 377184 477229 471516 1021221
HNKTexHomorun 636 2396 101364 120406 104670 36198
Omneparnyu ¢ HeABMK. 3254 3584 180882 389794 527859 1750363
HMOTH
[Ipod.u Hayy.neftHOCT 3204 7379 245285 292789 249372 131070
AnmuH. 1 1008 6381 261685 278792 262162 180391
criomar.JetHOCTH
OO6pazoBanue 242 618 9373 9783 9540 8498
3npaBeon. 1 coIl. 941 7001 162641 201106 184299 81844
JetiHoct
KynrtypHs. 1 ciopr. 426 2055 74287 79840 66647 107725
IEUHOCT
Hpyru nefinocTn 1426 2679 37863 44232 40432 54355

(Aoanmupana ungopmayus,; Usmounux: HCH2011/12; TCF)

Tabnuma 3 OcHoBHEM nKoHOMHIUYeckH nokaszateny Ha MCII B o6nact Bapra 3a mepuoma 2008 - 2011r.

rOJAMHH IIpen- 3aeTH JuIA Haern IIpous- IIpuxoau HeTnu Pa3xonu 3a JIMA
NPUA-THA Juua BeJleHa oT 00Myaii- NPUXOAH oon-
NPOAYKIHUS HaTa oT yaiiHaTa
NeHHOCT Npoaaxou JIeHHOCT
opoii Xunaou yieeose

2008 r. 28 566 164 365 145 357 10 177 725 18 205 308 15 840 988 16 778 522 7819757
2009 r. 31337 157 160 135916 7 648 787 14 662 375 13 094 007 14 330 029 8194095
2010 r. 31389 145 960 124 313 7 691 059 15128 260 13 809 275 14 711 815 8231690
2011 r. 30 742 143 724 122 436 8354 529 16 336 079 14 810 044 15872 437 8152841

(Aoanmupana ungpopmayus,; Usmounux: HCU, TCB)

135




I'OANIIHNK HA TEXHUYECKN YHUBEPCUTET-BAPHA, 2013 r.

OO0muHa JleBHsI € Ha BTOPO MSCTO TIO
WKOHOMHUYECKH IIOKa3aTelld, HO YYBCTBHTEIHO

cien Bapua. OcraHanure oOmMHM ca C
OTHOCUTETIHO MallbK MPHHOC B o0OJacTHaTa
HNKOHOMHUKA.

JlanuTte niarocTpupar IuHaAMHMKaTa B 6post Ha
NpEeNNpUATHATAa OT Ppa3IUYHUTE CEKTOpHU: IIpe3
MIOCTIETHATE TOIWHU OpOSsT Ha MPEANPHUATHATA B
CEJICKOTO, TOpPCKOTO M PUOHOTO CTOMAHCTBO
HapacTBa mnporpecuBHo. OCHOBHaTa IpUYMHA €
CBBp3aHa C perucTpamnus Ha CTONAHCTBATa, TJIABHO
3a TOJly9aBaHEe Ha CyOCHIWHM 3a €IWHHWIA TUTOII
WIK OTTJICKIaHW >XKUBOTHU. B mpepaboTBaiarta
MIPOMUIILIEHOCT, CTPOUTEJICTBOTO, XOTEIUEPCTBOTO
W PECTOPaHTHOPCTBOTO C€ OUYEepTaBa TEHACHIIUS
KbM HaMmalsiBaHEe Ha Opos Ha MPEeANpHUITHATA.
[opanu HeOnaronpusTHaTa WKOHOMHYECKA
CUTyalus U B HAaIlMOHAJICH IIJIaH, ¥ Ha PETHOHAITHO
u obmactHo HHMBO B mnepuoma 2010-2011r.
TEHJICHIIUSATA € 3a HaMaJsiBaHe Ha Opos Ha
HOBOOTKPHUTHUTE ¥ YyBeJlndaBaHe Ha Opos Ha
3akpuTHTe TpeanpuATusa. Ot oOmms Opod Ha
npeanpusitusata mpe3 2011 r. 86% ce Hammupar B
obmmuaa Bapma. Ot o6mo 30 742 MCII B
obmactra, 93% ca B Tpymara MHKPOUPEIIPUATHSL
(o 9 3aetn), 6% ca manku npeanpuatus (orl0 ro
49 3aetun) u 1% ca cpenuu npeanpusarus (ot 50 no
249 3aetm). Ha 0a3ara Ha CpaBHHTENECH aHAIH3
MOJK€ Ja Ce HalpaBU M3BOJA, Y€ OTHOCHUTEIHHUAT
ISUT Ha TosleMuTe npennpusatust (Hag 250 nymm) e
muHIManeH — okono 0,2%. Te3um crToiiHOCTH Ha
MTOKa3aTeNNTe ca OJIM3KH 10 CPETHUTE 3a CTPaHATA.
Haii-ronssm e 6poaT Ha NpeAnpHUsATHATA U OT TPUTE
BUJA B ceKTopa “T'bproBHsl, pEMOHT U TEXHUUYECKO
oOciryxBane” - 35%, Cle/IBaH oT
“IIpodecronanuu JEHHOCTH u HaY4YHU
m3cnenBanua” — 10%, “Onepauuu ¢ HEABIKUMH
umotu” — 10%, “IIpepaboTBaiia npoMHUIUIEHOCT”
— 6%, “CrpomrencrBo” — 6%, “Tpancnopr u
cxknanupane” — 4,5% u “Cencko, ropcko u pubHO
cTOMaHcTBO” — 4%.

AHanmM3bT HAa AAHHUTE 32 PETUCTPUPAHUTE
mpennpuaTusaTa B obnact Bapaa npes mocneanurte
roguau nocousa, ye MCII ocurypsBat ocHOBHaTa
3aeTocT Ha HaceneHnero. OT 00IIO 3aeTUTE JINIA -
35% ca B mukpomnpeanpusatus, 25% ca B Malku
npennpuarus, 20% B cpennu npeanpustud u 20%
B royieMu mpeanpusTus. Haili-MHOTO 3aeTn mMa B

cektop ““T'bproBusi, PEMOHT U TEXHUYECKO
oOciyxBane” — 28%, ciueaBaH OT CEKTOpP
“mnpepaboTBama npomuiieHoct” — 15% u

CEKTOPHTE ‘“XOTEIMEPCTBO U PECTOPAHTHOPCTBO” H
“ctpoutenctBo” — mo 10%.[3]

3a u3cneaBaHe Ha MPOOJIEMUTE U (PaKTOPUTE
3a Bb3CcTaHOBsABaHe U pactexxk Ha MCII BbB
Bapuencka obmact OCBEH aHaIm3 Ha
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cTaTHCTHYecKa HHGpOpPMAIMsi ¥  HalpaBeHUTE
00001IeHHs € N3BBPIICHO M AHKETHO MPOYYBaHE B
35 MajKu W CpelHU MPEeONpHUSITHA OT Pa3IHYHH
CeKTOpH Ha oOylacTHaTta WKOHOMHKaA. llenra Ha
NPOYyYBaHETO € Ja Cce OdYepTasT OCHOBHUTE
mpobiemu 3a pemasane npen MCII B obGmact
Bapana u ga ObzaT HampaBeHHM NPENOPBKU 3a
TAXHOTO BB3CTaHOBABAHC U YCTOfIqHBO pa3BUTHUC.
3. OcHoBHE mpodsemu Ha MCII

B pesynarat Ha npoyuBaHeTo Morar aa 6baat
UICHTU(HUIVPAHN CIIEAHUTE OCHOBHU NPOOJIEMHU
Ha MCII:

A)  IIpobaemu ma MCII, cBbp3aHu ¢ BBHHIIHATA
cpena (MHCTUTYLIMOHATHA, 3aKOHOBa u
MKOHOMHYECKa) ca:

o JUIca Ha ONarompusTeH 3aKoHOJaTeNeH
KimMar 3a pazpuruero Ha MCIT;

. po6JieMH ¢ HallMOHAIHATA, perHOHaIHATA U
MECTHATa aJIMUHUCTPAITUS;

o HE3aJI0BOJIUTEITHO CHCTOSTHHE Ha
nH(ppacTpyKTyparTa;

. mpobiemMu ¢ wHpOpPMANUATA, JUATICATA HA

KOMIIOTbPHA TEXHMKa W JOCTBII J0 TJI00aTHU
WHPOPMALTMOHHN MPEXKH;

L HCIIOsTTHA KOHKYpPCHIIUA, KOopynuus u
IIPECTBIIHOCT;

L4 3aTPYAHCH JOCTHII 40 KPCAUTHUPAHE,

L4 BHUCOKO JaHBYHO PABHUIIC U AP.

[Ipenun wirenctsoTo Ha Pheirapus B EC u
HOBUTC HWKOHOMHUYECKH U COI[MAIHU IPOILECH
W3WCKBAT OT Jbp)KaBaTa B3eMaHe Ha OBp3H,
pPEIINTENIHN U KOHKPETHH MEPKH 110 OTHOIICHHE
Ha MaJKUTE W CPEIHM Npenpustus. Morar aa ce
OTKPOST CJICIHUTE HEPEIICHU MPOOIICMHU:

. BCE OIIIE HE € OCh3HATA HAITBJIIHO POJIATA Ha
MCII B MIKOHOMHYECKHTE TIpoIlecH Ha obOjacTHATa
WKOHOMHKA M HAI[MOHAJIHOTO CTOMAHCTBO, KAKTO U
BB3MOXKHOCTHTE MY Jla CJIY’)KH Karo JBHUraTell Ha
OBJIeI] MKOHOMHUYECKH PACTeX;

o B paspaboTeHnTe oOJacTHa CTpaTerus W
npoektd 3a moakpema ©Ha MCII  nmmcBat
KOHKPETHU MPEAJIOKESHHS U ICHOTA 32 TOBA, KAaKBO
TO4HO Aa ce npasu 3a MCII, 1o kakBa cTeneH To3u
CEeKTOp € BaXKeH 3a CTaOWIM3MpaHETO W
pa3BUTHETO Ha 00JIaCTHATA NKOHOMHUKA M CTpaHaTa
Karo ISUI0, U KaK KOHKPETHO Ja Cce CTUMYJHpa
Pa3BHTHETO MY;

. JUIICBa CHUCTEMAaTHYHA JIbpKaBHA MOJKpemna
U KOOPJMHAIINS Ha HAIIMOHATHO ¥ MECTHO HHUBO 3a
passutue nHa MCII;

. MIPUETUTE 3aKOHU u HOPMAaTHUBHU
JOKYMEHTH, HACOUEHH I1EeJIEBO KbM MOTPEOHOCTHUTE
u mnojkpenata Ha MCII He e nmocTrarbyHO 3a
Ch3llaBaHe OnaronpusTHA 17§ yCTOHunBa
WKOHOMHYECKA Cpejia.
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Bcuuko ToBa mokasBa, de boarapus ce
Hy)XJlaeé OT TMoO-IleJleHacoYeHa | JICWCTBEHA
nonmutuka 1o oTHomeHne Ha MCIL. Camo
HAJIMYMETO Ha 3aKOHOBA paMKa HE € IOCTaThYHO 32
BB3CcTaHOBsABaHe M pactex Ha MCII, Heobxoamma
e OyaronpusTHA M CTa0MIIHA UKOHOMHUYECKa cpeja.
Cuutame, 4ye B YCJIOBUATA HAa  HMKOHOMHYECKA
KpHu3a TpsiOBa nma ce [nafe M3KIIOYHTENIeH
MPUOPUTET Ha CBOOOJHATA YacTHAa MHHUIIMATHBA
IIpH ONpeJielicHa peryiupaina poyis Ha JbpiKkaBarta
W HeliHWTe WHCTUTYUWMH. HeobOxommmo e
JI'bp)KaBaTa HE camo J1a ompesens “mpaBuiiaTa Ha
urpata’, HO W Ja CTUMYyJHpa W MOJAIIOMara
WKOHOMHUYECKHUTE CyOeKTH.

B nmocnennure rommHM ce HabmomaBa
CTPEMEXX 3a Ch3JlaBaHE Ha aJeKBaTHA cCpena 3a
pasButue Ha MCII upe3 nocturane Ha (puHAHCOBA
W MakpoWKoHoMHYecka crabwmmzanus. [lo-
3a1bI00YEHOTO TpOoyuyBaHEe o0ade IOKas3Ba, de
TOBA HE € JIOCTAThYHO.

Bb3 ocHOBa Ha HampaBEeHOTO W3CJEIBaHE B
cexropa Ha MCII BB Bapuencka obmact morart aa
Ce€ CUCTeMaTH3upaT CICAHUTE OCOOCHOCTH:

. HE3aBUCUMO, Y€ Mpe3 MOCICIHUTE TOJUHH
MCII umat onpeaensuo 3Ha4ueHne B UKOHOMUKAaTa
Ha obOnact BapHa, koeTo ce o0ocHOBaBa OT (pakTa,
Yye reHepupar IMOBeYe OT IOJOBHUHATA MPUXOAU B
oOxnactra u OenexaT 10OpU TEMIIOBE Ha pa3BUTHUC
10 BCHYKH TIoKa3arenu, Opost Ha MCII namanssa;
. npeobmamaBatr MCII B chepaTa Ha yCimyruTe
U ThPrOBHUATA; BOJCII OTPACh] 32 UKOHOMHUKATA Ha
obnact Bapna ¢ Haif-ronsiM asn GupMu, TpUXOTU
OT JCWHOCTTa W Tevanda € “ThProBHs, PEMOHT U
TEXHUYECKO 00CTyXBaHe”, KOHTO OCBEH TOBa € M
Hail-eQEeKTUBHUAT  CEKTOp B  o0OmactHaTa
nkoHoMuKka. C rojsMo 3Ha4YeHHE 3a OOJacTHaTa

WKOHOMHUKA e u “mpepaboTBamara
MPOMHUIIUICHOCT’, KOSTO JlaBa TOJIAM [T OT
MpPOW3BE/IeHATa  MPOMYKIUS, TPUXOJUTE  OT

IeiHoCTTa, TeyanbaTta u Haetute nuna. C no0Bp
NMPUHOC ca  CEKTOopuTe  “IPOM3BOACTBO U
pasIipesielieHrne Ha €Heprus” U “CTPOUTEICTBOTO .
TpaguumoHeHn orpackn 3a obnactra, Makap |
MTOKa3Ball] M3BECTHH KOJEOAHWs, € TPaHCIOPTHT.
l'eorpadckoTro momokeHwe Ha obmactra ©
BB3MOKHOCTUTE 3a IpeBpblIaHeTO Ha Bapna B
TPaHCHOPTHO-JIOTUCTUYEH LICHThP C HALMOHAIHO U
Ha/IHAIMOHAJHO 3HA4YEHHE Ie JOBEeJe A0 ObICIIOo
pa3BUTHE B TO3U CEKTOP;

. ronsim Opoii ot MCII He mpecneaBat pacTex
W yBeIM4aBaHe Opos Ha 3aETHTE;

. BBTPEIIHATE U3TOYHUIIM 32 (PHUHAHCUpPaHE Ha
pacrexa aHa MCII ca orpaHndeHu;

. pasxomute 3a HUPJI B obmact Bapna ca
TBBPAC HHUCKHU, KaTO C€ MMa MPEABHUJ HATUYHUSIT
MOTEHIIMAI Ha  o0jacTTa OT BHCIIM Y4YeOHU
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3aBelleHUs] ¥ Hay4YHU 3BeHA. Te TpeIcTaBIsBaT
0,32% ot BBII B obmactra mnpu cpeaHo 3a
crpanara 0,47%. 3aeture nmuua B HUPJI ca camo
okoJI0 1% oT Bcuukwy 3aeTH. AHAIU3BT IIOKA3Ba, 4e
MCII He pa3mojaratr ¢ (PUHAHCOBH pPECypcH 3a
pa3BuUTHE Ha WHOBAIIMOHHA JEHHOCT.  3BEHA,
3aHMMaBally Ce C M3CJICIBAHUS U Pa3padOTKH,
AMAaT CaMO MaJIKo Ha Opoi roieMH MpearpHusITHs,
KaTo OIpENeJICHO ChINECTBYBAa BpPB3KA MEKIY
cepro3HaTa paboTa B M3CIECHOBATEICKUTE OTACIU
U (QUHAHCOBHUTE pE3ylTaTH Ha JIpYyXKecTBara.

[31.[4]

o 3aTpyAHEH JOCTBI 10 TEXHOJOTHH U HOY-
xay,

. HEJOCTaThYeH ONUT B  obOjacTTa Ha
MapKeTHHIa, CTPaTerH4ecKOTO IUIAHMpAHE, B

yCBOSIBaHE Ha cpejicTBa 1o EBporneiicku mporpamu
1 (OHIOBE, CUETOBOJICTBOTO M aJMUHUCTPAIHITA

U ap.

b) [Ipobnemu Ha MAJIKUTE W CPETHUTE

MIpEeNNPUATHS, CBBP3aHU C BbTPEIIHATA Cpeaa
Hapen ¢ omnpeaensmoTro BiIusSHHE Ha

BBHILIHATA cpena BBPXY MCII u

MIPEAIPUEMAaYECTBOTO BEPXY TSIXHOTO ChCTOSIHHE U
pa3BUTHE 3HAUMTENIHO BB3ACHCTBHE OKa3BaT U
xapakrepuctukute Ha otaenaure MCII. AHanusbT
Ha JaHHWTE II0Ka3Ba, Y€ BBB BCHUYKM CTPaHU Ha
HIME ¢ MHOro Majiku HW3KJIIOUEHHS BBTPELIHUTE

XapaKTEPUCTUKU  HAa  OPENIpUSATUATA  AaBaT
ONpENEICHO  HEraTUBHO  OTPAXKEHHE  BBPXY
pazButueTo Ha cektopa Ha MCII wm

npeanpueMadeckara AeHHOCT, JOPU B OIIpENIeIeHN
CJIy4aH JINTICBA U MPEANpHeMadecKa KyJaTypa.

Ha O6azata ma mpoyuBaHe u aHanmM3 Ha
uHQOpMaIKst MoraT 1a ce GopMynHpar CICAHUTE
no BakHu npobnemu Ha MCII, mpousTHyamy OT
BBTpENIHATA Cpefa:

o JUrnca  Ha o CTaOWIHH U KOPEKTHH
MpeanpueMadeckl OTHOIIEHHsS KbM OW3Heca,
€TUYHOCT M COIMalIHa OTTOBOPHOCT;

. HEAOCTaThYHA KB (hUKALUS Ha
MpenprueMadnTe COOCTBEHHIIN u Ha
MEHWDKBPUTE, KAKTO U Ha OCTaHAIHS [IEPCOHAI Ha
MCII. MHoro oT mpeampueMadyuTe HE HCKaT Ja
JelerupaT TpaBa W OTTOBOPHOCTH, KOETO
3aTpyqHSIBA MEHH/DKMBHTAa Ha TPEANPHUITHATA,
0COOCHO B OB IEPHOI;

. JUIca Ha CHCTEeMHM 3a KOHTPOI |
Oromkerupade B orpomHara yact ot MCII, xoeto
IIpH TUHAMUYHUTE IIPOMEHU BHB BBHIIHATA Cpena
Ch3l1aBa OMIACHOCT OT (DaluT 3a MPEANPHUITUATA;

J HEe ce mpuiarat e(peKTMBHH METOAU W
WHCTPYMEHTH 3a IpOydYBaHe Ha Tazapa M
MIpOMSIHATA B MOTPEOUTEIICKOTO ThpPCeHE (JIUIICBAT
MapKETHHTOBH HWH(OPMAITMOHHN CHCTEMH); TOBA
BaXXU OIIE [IOBeYe, KOraro ce u3iIM3a Ha
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MEXIYHAPOJHHUS Ta3ap U €€ ThPCAT MOAXOISAIIN
MapTHHOPU 33 CHBMECTHA JICHHOCT;

° Mopajiv OrpaHUYCHUTE PUHAHCOBHU CPEICTBA
MCII TBBpAE MAaJKO ce oJ3BaT oT
KOHCYJITAHTCKHU YCIYT'H, KOUTO B MOBEYETO CIydau
ce CMSTAT 3a WU3JIUIIHY;

. 3HaunTteneH Opoi MCII, ¢ moreHnman 3a
pacTeX, MMaT CEPUO3HH MPOOJIEMHU C HETOBOTO
OCBIICCTBSIBAHE.

1. U3BOAHN

Ha ©0azata Ha mocouyeHHWTe IO-rOpE
mpobiiemu Ha MCII Morat ma ce dopmymupar
ceqaute nzBoan 3a MCII:
. pazButueto Ha MCII e BaxHO W©
MIPUOPUTETHO 3a O0JACTHATa MKOHOMHKA, KOSTO
Ce CTPEMH KbM YCTOWYMB UKOHOMUYECKH PaCTEeK,
gpe3 MOOMIm3upaHe Ha COOCTBEH MOTCHIMAT H
WHOBAIIUH, TTOI00psBaHe Ha KAYECTBOTO HA KUBOT,
3a€TOCTTa U TIOXOJUTE;
) TpsibBa na ce rmienqa Ha MCII karo
BB3MOXKHOCT 32 TIOCTHTaHE Ha MO-BHCOKA 3aeTOCT,
pacTex, MIPOU3BOUTEITHOCT, ypaBHOBECCH
IJIaTeXKeH OaJIaHC W CTAOWMITHY LICHY;
. HEOOXOAMMO € Jia Ce 3aCHJIM 3HAUYCHUETO Ha
WHCTUTYIIMOHAIHATA TIOJKPera 3a Pa3BUTUETO Ha
MCII ®w Ha  CBTPYOZHHYECTBOTO HM  C
HEIPABUTEICTBCHUTE OpraHH3aIuu u
MPEICTABUTEIHH AacOolMallid Ha HaIMOHAJHO,
pPErHOHATHO ¥ MECTHO PaBHUIIIE;
. MOTPeOHOCT OT W3rpakIaHe Ha MpPEXH H
KI'bCTEPHU HA MECTHO U PETHOHAIIHO PAaBHHUIIE, ChC
CTpaTernyeckara CIOCOOHOCT Aa ce (okycupar
BBPXY KIIOUOBH OOJACTH, KaTO yBelWYaBaHE Ha

3a€TOCTTa, BBBEXKJAHE HA HOBU TEXHOJOTHH,
CApY>KEHUS;
. npeAnprueMaybT € OCHOBHa Qurypa Ha

WKOHOMHUYECKOTO pa3BUTHE. 3a Ta3W Lel €
HeoOXoJMMa CIlelHaiHa ITOAr0TOBKA 3a Ch3JlaBaHe
Ha TMpeanpueMadecku ymeHus. TpsOBa ma ce
3acHiM BpbB3KaTa MEXAy Hayka W OW3HeC, W
MPENOIaBaHeTO0 HAa TaKWBa JTUCHUTUIMHH B
YUUIMIATA U YHUBEPCUTETHUTE;,

° B YCIOBHATa Ha TMa3apHa HKOHOMHKA
OCHOBHOTO, KOETO [IBUXKHM BCEKH Tmazap, ¢
ThpceHeTo. Axo MCII wuckar ma Obaar
KOHKYPEHTOCIIOCOOHH, TpsiOBa 11a ce Haco4ar OT
CTpaTeTusi Ha OleJisBaHe, KbM CTpaTrerus Ha
pacTex, OT cTpaTrerds Ha HUCKU Pa3XOJId M HUCKU
IIEHW, KBbM CTpaTerusi Ha BHCOKO KadeCTBO U
BUCOKM IieHu. CrTpaTerusita Ha OIlCJIIBaHE €
ryoema. MCII e HeoOXoauMO 1@ OTKpUSAT
MOTpeOHOCTH, 3a  KOWTO  IOTpeOuTenuTe/
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KyIlyBauuWTe ca CKJIOHHM Ja IJIaTAT MO BHCOKA
neHa. HempexbcHato Tps6Ba ma ce u3yuyaBa
clequ Tasapa, TBpPCEHETO, TEHICHLHUUTE |
HoBoctute. Heobxogumma e mpomsiHa  Ha
MTOJINTHKATA - OT IPOU3BOACTBOTO KbM THPCEHETO.
. manko Ha Opoir ca MCII, xoumto ce
YIIPABJIABAT 10 €BPONEHCKH CTaHAAPTU. MHOro OoT
TEXHHUTE MEHUKbPU MOJLIEHSIBAT
CIELUATU3UPAHOTO O0y4YEeHHE II0 MEHHUIKMBHT.
EmnupuyHOo mpuaoOUTUTE YHPABICHCKH YMEHHS
MOXKE Jla ca JOCTaThUHU 3a CTapTHUpaHe Ha MalbK
yacTeH OM3HEC, HO HE ca JOCTaThyHH, 32 Ja Ce
OpraHM3HMpa W YIpaBiIsBa  €JHO NPEIANPUATHE
Taka, 4e Ja ObJie YCNEMIHO KaKTO Ha BBTPEIIHHS
Taka ¥ Ha MEXTyHapOJHU Ma3ap.

B 3akimtodeHne B pe3ynraT Ha HAalpaBEHOTO
u3cie[BaHe W aHaIM3 Ha HKOHOMHUYECKOTO
cbcrosnue Ha ¢ MCII B obnact Bapna u B3emaiiku
MOJl BHUMAaHHE TIOJOXHUTEITHOTO BIUSIHHE Ha
peauua UKOHOMHUYECKH MoKa3aTelny,
BKJIIounTenHo: Opoir Ha MCII, Opoit Ha 3aeTu
nuna, OpyTeH BBTpEIleH MPOAYKT Ha IJlaBa OT
HACEJICHUETO, NPUXOAH OT AEWHOCTTa, pa3Mep Ha
IBITOTpalHUTE MaTepUAHU aKTHBH, MOXE Ja ce
0000mm, ye Ha QoHa Ha THoOamHaTa
MKOHOMHYECKA KpH3a M CHTyaunusta B bearapws,
ousHec cpenara B obnact BapHa ( mpean BCHYKO B
obmuHuTe Bapna n [leBHs ) e mpuBJeKaTenHa 3a
BB3CTAHOBSIBAHE U ITIOCTUIaHE HAa YCTONYHB PaCcTEkK
Ha MCII, B mpoueca Ha u3nAH3aHe OT Kpu3aTa U B
O0paent nepuoa. OCHOBHUSAT U3BOA, KOMTO MOXeE /2
CE HaIpaBH, Y€ B CBBPEMEHHUTE yCIIOBHS €1HA OT
BOKHUTE INPUYMHH 33 HEJOCTaTbYHOTO U
HEKOHKypeHTocrmocobno  passutue Ha MCII B
obnact Bapna e He TONKOBa JMICaTa Ha
aZleKBaTHA cCpefa, KOJIKOTO OTCBCTBHETO IIPEIH
BCHYKO Ha MpeANnpUeMaveckyd IyX W Harjiaca, Ha
BOJII 3a IOEMaHe Ha IPEeCMETHAaT pPHUCK M Ha
MEHHUKBPCKH YMEHUSI.

JIMTEPATYPA

[1]. Manos, B. Hannonanza ctpaTerust 3a peruoHagIHO
passutue. YHCC,Codus, 2003

[2]. Tloptep, M. KOHKYpEeHTHOTO NpPEIWNMCTBO Ha
Harure. Knacuk ctin, Codus, 2004

[3]. Togumunk Ha HCH 3a 2011/2012

[4]. O6mactHa Crparterus 3a pazutue Ha obimact Bapna
2014-2020

I-p Hapuna IlaBnoBa, 1oueHT B katenpa ,,JIkoHoMuKa u
MeHUKMBHT” Ha TY —Bapha, yn. Ctynentcka Ne |

n-p Ceetnana JlecuapeHcka, JOIEHT B KaT.,, IKOHOMUKa
U MeHUKMBHT® Ha TY —BapHha, yn. Crynentcka Ne |
Peunensenr:nou.a-p onka MBanosa- TY —Bapha



I'OANIIHNK HA TEXHUYECKN YHUBEPCUTET-BAPHA, 2013 r.

CUCTEMMU 3A CTAHAAPTU3AIIUA HA COUUAJIHUTE YCJIYI'U U3ITOJI3ABHU B

EC. CPABHUTEJIEH AHAJIN3

SYSTEMS FOR STANDARTION OF THE SOCIAL SERVICES USED IN EUROPEAN UNION.

RELATIVE ANALYSIS
Tomxo Ilerpos, Upuna Togoposa - JIunyeBa

Pe3rome: IlpencraBeHn ca elleMEHTH Ha CTaHIApTH3ALMOHHATA CHUCTEMa 33 COLUAIHU
yCIyru JeWcTBalla B HAKOM OT cTpaHuTe Ha EC, KakTo M 32 OCHOBHH CTaHAapTH3ALMOHHU
JOKYMEHTH M TPakTHKH [eiicTBamu BBB BemmkoOpuranus, Wpnannms, Wcnanwmsa u
Yemkara Penry6iinka. CrienuaiHo BHUMaHHE € 00bpHATO Ha CTAHIAPTUTE M MPOLEyPHTE,
KOMTO C€ M3MO0JI3BaT 3a MOJABPKAHE HAa BUCOKO KAYECTBO HA COLMAIHHUTE YCIYTH.
Hanpasenu ca u3BOAM U 3aKJIIOYEHMS 3a NPUIOKHMMOCTTA Ha OMNpENeNeHU MPAKTUKU B
JieiicTBamaTta CTaHAapTU3aLMOHHA CUCTEMA 33 COLUAIIHY YCIIyTH Y HaC.

Kiro4oBu aymMH: KOHTPON Ha KaueCTBOTO HAa COLMAJIHUTE YCIYTH, COLUAIHU YCIyTH,
CTaHJApTH 3a COLIMAHU YCIyTHU.

Abstract: The article presents elements of the standardization systems of social services developing
in some Member States of the European Union. There are presented the basic standard documents and
practices in UK, Ireland, Spain and the Czech Republic. Special attention is paid to the development
of standards and controls that are used to maintain the high quality of services. In the report are made
conclusion on the application of certain practices in order to improve the standardization system of
social services at home.

Keywords: social services, social services’ standards, quality control through social

services.

I. BbBEJAEHHUE

Pa3BurreTo Ha cuctema 3a COIMATHH YCIYTH,
aJIeKBaTHA Ha TOTPEOHOCTUTE Ha PA3NIMYHUTE LIEJIEBU
TPyl TIPEACTABISIBA €OUH OT ITHPBOCTEIICHHUTE
TIPHOPUTETH Ha COIMATHATA TIOJINTHKA Ha CTpaHaTa HH.
Kakto e wm3BecTHo akueHTsT B pedopmara Ha
colpanHara cdepa ce MocTaBs BbPXY Pa3BUTHETO Ha
COLIMAITHH YCITyTH IPEIOCTABEH! B OOIITHOCTTA, KOUTO Ce
NPEJIOCTAaBIT B CeMeiHa Wi OJv3Ka JI0 ceMeliHara
cpena. Karo xpaeH pesynrar ce LieiM MOBHIIABAHE HA
MOTHBHPAHOCTTA, aHT&KUPAHOCTTA M CHIIPHYACTHOCTTA
TIPH YZIOBJIETBOPSIBAaHE Ha KOHKPETHHTE MIOTPEOHOCTH Ha
KIIEHTHTE, 4 OT TaM IOBUIIIaBaHe Ha eheKTUBHOCTTA Ha
IFUIOCTHATA CHCTEMa HA COIMAIHO TOIoMaraHe. B
TO3M CMHCBHJ CTEIEeHTa Ha YJIOBIIETBOPSBaHE Ha
NOTPEOHOCTUTE HA IEJIEBUTE TPYIU 3aBUCH
OCHOBHO OT Ka4ecmeomo Ha TPEAOCTABIHUTE
yciyrd. B mpakTukaTta ce W3MON3BaT paziUYHU
WHCTPYMEHTH 3a MOAIbPKaHe Ha BUCOKO Ka4ecTBO
Ha MPEAOCTaBEHUTE YCIYTH, HO KaTo Y€ JIU Hail-
e()eKTUBHUS OT TIX € CIHAHOApmMU3auuAmda.

1I. U3J1OXKEHUME

Kato msuto cranmaprusanusaTa B 00JacTTa Ha
COLIMAJTHUTE YCIYTM € €JIMH CPaBHUTEIHO HO®
WHCTPYMEHT, KOWTO HaBlIM3a B IIpPaKTHKaTa Ha
BOJCLLIMTE CTpaHU OT EBpoOneickus  Cbhbio3
CpPaBHUTENHO OT ckopo. IIppBHUTE JOKyMEHTH
YCTaHOBSIBAIIlM ~ CTaHAapTH B o0iacTra Ha
COIIMAJTHUTE YCIyTH ce npuemar BbB
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BenmukoOputanus, ['epmanus, CKaHIUHABCKUTE
cTpaHu, XonaHaus, benrus m HcnaHus HIKBAE B
Kpas Ha MuHaaus Bek. OT ToraBa Ta3u MpaKTHKa
TBPIH CEPUO3HO YCHBBPIICHCTBaHE H  OBP30
pasmmpsiBa o0JlacTTa CH Ha MpWIOXKeHue. B Tasm
obmact cpex crpanute wieHku Ha EC Teue ceproseH
mporiec Ha OOMsSIHA Ha ONUT W PEUICHUS M Taka,
MOJIOKUTETTHATE  TPaKTUKH B Tasd  o0JyacT
CpPaBHUTETHO OBP30 C€ BB3MpPUEMAT U OT APYTH
nbpkaBu. Taka NOOpHUTE TOCTHXKEHHS W TPAKTHKU
IpUA0OMBAT YHUBEPCAJIEH XapaKTep, HE3aBICUMO Ye
CTaH/IapPTH3UPAHETO HA COLUAIHUTE YCIYyTH € 00EKT
Ha TIPaBHO PETyJIUpPaHE OCHOBHO OT HAIMOHAIHOTO
3aKOHOJIATEJICTBO.

Cucremara 3a  CTaHmapTU3amus  Ha
COIIMAIHUTE yCIyru Ha  Benuxoopumanus
3amo4Ba Ja Ce€ WU3rpaxaa ¢ IMPUESMAHETO Ha
crenManeH  3akOH 32  CTaHAapTUTE 0
npeaocTaBsiHe Ha Tpwku, npuet npe3 2000 r. Toit
Ch3[1aBa HAYUOHAIHU MUHUMAIHU CHAHOGPMU
(HMC) perynupalid  NOpeAOCTAaBSIHETO  Ha
pa3NIMYHU COUMAIHH YCIYTH 3a IIeJIeBU TPYIIH.
Ycranoenu ca HMC 3a crmegHuTe CcoluamHu
yeayru [1]:

Homoge 3a nuua mexay 18-19 rogunuy;

o ComuamHu  yCIyrm  TNPEeNOCTaBIHA B
00ITHOCTTA, TIPU KOUTO OCHEPHUITMECHTHT OCTaBa B
JloMa CH;
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o 3a 3apaBHAa TOMONI TPEJAOCTaBsSHA IO
JIOMOBETE;

. 3a 10MOBeE 3a JI€ella;

. 3a mpueMHU CeMeCTBa;

o 3a crienaM3UpaHd 3aBEJICHUS 3a 3J[paBHA
TpuXKa,

. 3a y4eOHO-TIpoeCHOHAIIHYU 3aBSACHUS;

. 3a BB3pacTHH Xopa Han 65 TODUIIHA
BB3pacT.

CamuTte cTaHmapTu ca pa3pabOTeHH Taka, 4ye
perynmpar rpynu OT JEeHHOCTH, KOWTO BKITFOUBAT
u300p Ha JOM; 3[paBHH M JIMYHU TPUKH;
€XKeTHEeBEH JKMBOT W COIMATHU JIEHHOCTH;
OIJTaKBaHWS M 3alUTa; OKOJIHA Cpeja; MepcoHall.
Bcexkn cranmapr e HomepupaH W OOBBp3aH C
neguHupaH ouakBaH pesynrar. CraHmapTuTe ca
KayeCcTBEHH W TIPEACTaBIsBAaT CPEACTBO 3a
OLICHSIBAaHE Ha PABHUILNETO Ha W3BBPIIBAHETO Ha
MIOCOUYEHHTE TPYIH OT ACWHOCTH. 3aeJHO C TOBA Te€
MPEeIOCTaBAT W KOIMYECTBEHO  H3MEPUMHU
JIOKa3aTeNiCTBA, Y€ TIOCTABSIHUTE MHUHUMAITHA
W3WCKBAHMSA Ca OCTUTHATH.

HMC 3a counannu yciyrd npeJocTaBeHd B
00ITHOCTTA, TIPU KOUTO OCHEPHUITMEHTHT OCTaBa B
JoMa CH, BKIouBa 4 TpynH CTaHAapTd: 3a
MOJI3BATEIINTEe HAa TPUXKA;, 3a JIMYHA TPIKa; 3a
MEHWDKMBHT U aJIMIHUCTPAIIUS; 32 OIIAKBAHUS U
3amUTa Ha ToJN3Barens. Bcekn cTaHmapr e
OPUAPYKEH C KOMIUIEKT AOKYMEHTH YTOYHSBALIH
CTaHIapTa W OT CIEIHAIHO pa3lHCaH pe3yJTarT,
KOHTO ce ouakBa Jna OBJe [IOCTHTHAT TIpH
MPUIOKEHUETO HA CTaHIApTa.

HMC 3a coumannuTe ycnyrH, NpeaoCTaBIHU
B IOMOBETE 3a Jiela o0XBamar 7 Tpyny CTaHJapTH:
IUTAaHUpaHe Ha TPIKUTE (YCIyTUTE); KauecTBO Ha
TPUXKHUTE;, OIUIAKBAHMS W 3aKpuia; TPWXKUA U
KOHTPOJT; OKOJIHA Cpelia; TIepCOHAN; YIpaBlIeHHe U
anmuaucTpanns.  Hampumep — Crammapr 24
»MEeCTOpa3MoyIoKeHHe Ha  WUHCTUTYUHATA |
MPOCTPaHCTBA”  TpeTHpa paslpelleIeHneTo |
003aBEe)KAAaHETO HA TIPOCTPAHCTBATa, B KOWTO
KHUBEAT JelaTa W W3UCKBAHETO € Te Ja ce
noOMMKkaBaT MaKCUMallHO JI0 ceMelHara cpena.
Besiko nete TpsiOBa ma pasmoiiara ¢hC CBOE JIMYHO
MPOCTPAHCTBO B CHAIHATA C MOJXOISIINA pa3MepH,
JIETJIO W 3aBHBKH, IIKadye 3a ApexH, 3aKII0YBAIIO
ce WM CuUrypHo mKkadye 3a  JIMYHU
MIPUHA]UICKHOCTH, 3aBECH, MMOAXOJAIIO 332 YeTeHE
OCBETJICHHE, KHJIMM WJIH APYTO MOKPUTHE 32 MoJa,
oTomjieHue. baHWTe, AylIoBeTe W TOAJETHUTE ca
PAa3IoNIoKEeHN M YCTPOCHH CHhOOPA3HO HyXIaTa Ha
Jemnata  OT  yeAWHEHHWe,  3alma3BaHe  Ha
JOCTOMHCTBOTO U CUTYPHOCTTA MM, H Ca TOCTBITHH.
Banute TpsiOBa ma ca mpucnocobeHu U 3a Jena c
YBpEXKIaHUA.

140

[lo anHamormveH Ha4YMH ca W3TPaJieHd U
CTaHAApTUTE 3a JOMOBE 3a cTapu xopa [1].

Cnazanero Ha HMC mno orHomieHue Ha
MpeTaraHuTe COIMAIHN YCIYT'H C€ OCUTYpSBa OT
crenuaIn3upan oprad — HarmoHamHa KOMUCHS 110
CTaHJAPTUTE 3a COLMAIHM yCIyTH (TPUXKH), KOUTO
(yHKIIMOHUpA KaTo He3aBucUM oprad. OCBEeH TOBa
CBHIIECTBYBA crennaseH opras KBM
MUHKCTEPCTBOTO Ha 3/IpaBEOIa3BaHETO
(JlemaprameHT Ha 3/IpaBeTO), KOMNTO OCBHIIECTBIBA
KOHTPOJI BEPXY JIEHHOCTTa HA MECTHUTE BJIACTH 110

OTHOLICHHWE KAauyeCTBOTO Ha IPEJOCTaBEHUTE
couuanHu yciayru. Cucremara 3a KOHTPOJN OCBEH
TOBa BKIIOYBa pa3paboreHu crenuaiHo 50

MHANKATOPa, KOUTO OOXBAIIaT BCHYKH aCIEeKTH Ha
MIPEIOCTAaBSIHUTE COLIMANHU YCIYTH M Ype3 TAX ce
CBIIOCTABAT IMpPEJOCTaBIHUTE COLMAIHU YCIYTH.
Bcuuku conuanHu  yCOyrd 3aIbIDKUTETIHO Ce
mojyrtaraT Ha  MOHUTOPHMHI OT CTpaHa Ha
WHcnekTopata moHe BeOHBXK B roauHata. Jpyr
criequaIu3upal KOHTPOJIEH opraH € ['eHepalHuAaT
ChbBET 32 COLMAJHU TPUXKHU, KOHUTO cilenu
KBaJTH(UKAUATA HA BCUUKH COLUATHA paOOTHUIH
paboremu B chepara Ha conuanaute yciayra. Ot
CBOSI CTpaHa BCHYKH paborem B cdepara Ha
COLIMAJTHUTE TPWKM TOAJE)KAT Ha BIUCBaHE B
Peructep Ha  coumamHuTe — rpuxu.  Toil
MPEJCTaBIIsABA  IMyONWYEeH  JOKYMEHT, KOWTO
YAOCTOBEpsIBa, Y€ BIHCAHUTE JIMI[Aa OTrOBapsAT Ha
JeificTBamure CTaHJapTU u cria3par
[Ipodecnonannure Komekcu Ha paboTogATETUTE U
CIIy’)XUTENHUTE B cepara Ha CONHMATHUTE YCIYTH.
Te ca mpuetm mnpe3 2002r. wu ompeaenar
OTTOBOPHOCTHTE Ha paborojmarenurte M Ha
COLIMAITHUTE PAOOTHHUIM TPU TPEIOCTABSIHETO Ha
COLIMATHUTE YCIYTH.

TMoabpskaHeTo Ha Ka4eCTBOTO Ha
MPeJOCTABEHUTEe YCIYrH Cce TmojmomMara OT
BBTpEIIHA  CHCTEMa 3a  TapaHTUpaHe  Ha

KaueCTBOTO, KOATO € 3aJb/DKHTEIHA 32 BCEKHU
JOCTAaBYMK Ha coIMailHa yciyra. Tasu cucrema
BKJIIOYBA 3aIBJDKUTETHO TOMWINEH IDIaH 3a
pPa3BUTHETO Ha Yyciyrara, OTpassiBall ILEeJIuTe U
MMOCTUTHATUTE pe3yNTaTH B Ka4eCTBOTO Ha
npenocraBeHaTa yciayra. OCBeH TOBa cucreMaTa 3a
MOAIbPKAHE HAa KAuyeCTBOTO BKIIOYBA BEIHBIK
TOJUIIIHO BBTPEIIECH OJUT, MPU KOWTO OCBEH
TPaIUIIMOHHUTE  KOHTPOIHW  JIeHHOCTH  ce
peaiM3WpaTr WHTEpBIOTa C TOTPEOUTENUTE Ha
CHOTBETHATA YCIIyTa U CE yCTAaHOBSIBA CTEIICHTA Ha
TAXHATA  YIOBIETBOPEHOCT. AKO  yciyrara
BKJIFOYBA TepcoHall, KOHTO MPEI0CTaBs
ompejeneHa TpuXkKa, CHCTeMaTa 3a KauyecTBOTO
MpEeNBUKAA TEPUOJUYEH HAA30pP BBPXY HEro
(MuHEMYM 6 TBTH B TOJMHATa) KOWTO BKIIOYBA
KadecTBO Ha TMPEIOCTABEHHUTE TPHIKH, BCHUKU
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ACTEKTH OT ACWHOCTTA IO MPEAOCTaBsIHE HA TPIKU
U npodecuoHaHa KBaMU(UKAIKUSI U TOTPEOHOCTH
OT npoecHOHATHO pa3BUTHE.

I[lomoOHa Ha omnmcaHaTa cHUcCTeMa 3a
CTaH[APTH3aNNs HA COLMATHATE YCIYTH JAeHCTBA U
B Hpnanousn. Ilpez 2004r. B Tasu cTpaHa
MuHHCTEPCTBOTO Ha 3/ApaBeolNa3BaHETO U Jelara
myOnMKyBa ~ JOKyMEHT, KOHTO ce  Hapwuda
,,HaloHaIHu CTaHJApTU 3a YCIIyTHTE,
MIPEIOCTaBSIHA Ha XopaTa C YBPEXKIaHUS~ U KOUTO
€ pa3paboTeH C AaKTUBHOTO ydYacThe Ha
Hammonanaust opran Ha xopara ¢ yBpeXJaHUS B
ctpanara [1]. OcHOBHaTa 11e]1 Ha TO3U JTOKYMEHT €
na ObIaT BBBEJEHM MHHAMATHH W3WCKBaHUS 3a
KadecTBO, Ha KOWTO TpsiOBa Ja OTTrOBapsT
YCIIyTUTE, MPEJOCTAaBIHN Ha XOpa C YBPEKAAHUSA,
KakTo W Ja ObAe periaMeHTHpaH (GopMaThT Ha
Ta3n yciayra. BeBexnmaHeTo B JelicTBHE Ha
cUCcTeMaTa Ha CTaHAApPTH 3a TO3U THUI YCIYTH IIe
MIpEMHHE TPe3 HAKOJIKO eTarna:

o PasnucBane Ha HAIMOHAIHU CTaHIApTH 3a
YCITyTH 32 X0pa C YBPEXKJaHWS,
. VYcraHoBsBaHe Ha e(EeKTHBHA CHUCTeMa 3a
MOHHTOPHHT;
. PernamenTanus Ha cucreMa Ha
aKpeIuWTHUpaHe Ha JOCTaBUMIIUTE HA ITOCOYECHHUS
BHJ COITUAITHU YCIIYTH;
. Ch3aBaHe Ha yCIIOBHS 3a MPHIOKEHHE Ha
CTaH[IAPTUTE B MPAKTHKA.

Pa3paboTenure craHgapTH ce OTHAcAT M0
CJIETHUTE BUJIOBE COLIMATHH YCIYTH:

. JlHEeBHH yCITyTH 32 XOpa C YBPESIKIAHHUS,

o VYenyru 1o HACTaHSBaHETO Ha Xopa C
YBPEXKIAHUS B CIICIIMATM3UPAHU 3aBEICHYS,

. OOyunTenHH  TporpaMH 3a  Xopa C
YBpEXKIaHHUs;

. VYcnyru, CBBp3aHM C OCUTYpSIBAHETO Ha

JIOMAIITHA TTIOMOII Ha X0pa C YBPEKIaHHUS.

CamuTe CTaHIApTH Ca OPraHU3UPAHU B IMET
paszmena cho0pa3Ho (YHKIIHMOHAIHOTO pa3ieicHue
Ha pas3siMuHUTEC ,I[eﬁHOCTPI, OCBIICCTBJABAHU B XOaa
Ha TPEJOCTABAHETO HA COIMATHUTE yCIyru. Tes3u
pasnenu ca:

J WunuBnayanusupan HOIXOJ npu
MPEIOCTaBSIHETO HAa COL[HAIHUTE YCIYTH;

. CranmapTd 3a ynpaBJeHHE;

. MeHHKMBHT, TIepcoHall W oOyueHHWe Ha
MepCoHaa;

. WndopmanmonHu cucremu;

. besonacHa cpena.

Bceekn CTaHAAapT BKJIOYBA OIIMCAHUC Ha
OYaKBaHUA PE3YJITAT IIPU HETOBOTO U3I'BJIHECHUEC, a
Taka CbIIO W pas3lucaHnu KpPpUTCPUHU, KOUTO
npeacraBisiBaT KOJIMYECTBEHO onpeacInMun
ImoKa3aTeii, rapaHTupamu TAXHOTO H3IIBIHCHHUE.
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OcBeH TOBa TyONHWKYBaHUS JOKYMEHT CBC
CTaHJapTH CHABPKA U TEPMHUHOJIOTHYEH PEUHHMK
OT JICTATHU JC(PUHHUIIMK HAa OCHOBHUTE TMOHSATHUS
CBBP3aHH ChC CTAHJAPTUTE 32 TO3W TUI COIHATHU
YCIIyTH ¥ TAXHOTO MPHIIOKEHUE B MPAKTHUKATA.

OCHOBHHTE TPABOMOIIMS IO MpHJIaraHe Ha
CHUCTEMaTa 3a CTaHAApTU3alUsg Ha COIUAIHUTE
YCIIyTH 32 XOpa C YBPEXAaHUS M KOHTPOJ BBPXY
CIa3BaHETO Ha CTAaHAAPTHUTE ca NMPEJIOCTaBEHH Ha
HarnuoHnannus opraH Ha xopaTa C YBPEXKIaHUS.
ToBa e He3zaBHCcHMM opraH KbpM J[lemaprameHTta Ha
MIPaBOCHANETO, PABEHCTBOTO W MpaBHATa pedopma,
YUHTO CTAaTyT € perjaMeHTHpaH CbhC CHEelUalcH
3aKoH mnpuer mnpe3 1999r. B wusnmbiaHeHue Ha
KOHTpOJIHAaTa ¢l (YHKIHS [0 CIAa3BaHETO Ha
YCTaHOBEHHUTE CTaHAApTH, HallmoHamHHAT Oprax
Ha Xopara ¢ YBPEXKIaHUS OICHIBA 3aAbJDKUTEIHO
Ha BCEKHM TPU TOAWHU BCHYKH TMPEIOCTABIHU
COLIMAJIHM YCIAYTrH Ha Ta3W IleleBa TIpyma
ChOOpa3HO JeicTBamUTEe CTaHAapTu. Boxemny
€JIEMEHT B OIIEHUTEITHATA MPOIeAypa € U3CIIeIBaHe
Ha MHEHUSTa Ha MOTpeOnuTeNInTE Ha
NPEeIOCTaBIHUTE  yCAYyTd  JO  KOJKO  Te
ChOTBETCTBAT HAa  TEXHHTE  WHAWBHUIyaTHU
notpedHocTH. OCBEH TOBa C€ OIEHSABA NIO KOJIKO
CHOTBETHHMSI JOCTaBYMK Ha COIMajHa yciyra
JIOCTUTa OYaKBaHUS OT CTaHIApTa pe3yiaTaT U B
KaKkBa CTENEH Ce JOCTHUTaT MOoKa3aTelnuTe, KOUTO
U3MepBaT ChOTBETHUTE cTaHmapTu. CremeHTa Ha
[IOCOYEHOTO CBOTBETCTBHE CE€ OLEHABAa OT
ChOTBETHAaTa EKCIIEpTHA Tpyla H3BBpIIBAIIA
OLIEHSBAHETO W TS Tpe[siara perucTpanus Ha
CHOTBETHATa yCllyra C OIpeaesieHa oueHka. Tesu
OllCHKU ca ,orauduern” mnpu 85% wu moBeue
CHOTBETCTBHE C BCHYKH pAa3MUCaHH CTaHIAPTH,
mpu 85 mo 60% cBOTBETCTBHE YycChyrara ce
OILIEHsABA KaTo ,,KayecTBEHa , NMPH CHOTBETCTBUE
Mmexy 60 u 50 % ¢ BcHYKM pa3snuCcaHM CTaHOAPTH
yciIyraTa ce OIIeHsSBa KaTo ,,peTHCTpPUpaHa’, a Mmoj
50 % cpoTBETCTBUE yCIayrara ce OLEHSIBa KaTo He
OTroBapsIla Ha CTaHJapTa U ce Ipeajiara OTKa3 OT
peructpanms. Pemennero 3a peructpanus Ha
06asara Ha NpPENIOKEHHWETO Ha EKCIepTHaTa ce
B3eMa oOT HamuonanHus opran Ha XopaTa C
yBpexkaaHusi. ToBa pelieHHe Moxe Ja Oble
00XasBaHO TpeJ]] ChOTBETHHUS aleNaTUBEH ChA U
ako okambara Ha CHOTBETHHS JIOCTaBUMK €
yBa)kKeHa, IpolleypaTa Mo OICHSIBaHE ce MOBTaps
MIPeIH 1a U3Teue TPUTOAMIITHUS CPOK.

Ha o©Oa3zara m©Ha pe3yaTraTuTe OT Taka
MIpOBEJIeHaTa OIEHUTETHA MPOIeaypa, TOCTaBYNKA
Ha CHOTBETHATa COIMAIHA YCIIyTa € 3aAbJDKEH Ja
n3pabotu [lmam 3a geiictBue, B KOHTO Ja ce
UAaeHTUQUIUPAT BB3MOKHOCTHUTE 3a
YCHBBPIIICHCTBAHE Ha IEeHHOCTHTE o
MIPEeIOCTaBIHETO HAa YCIyrarta W Ja ce MpPEeABHIAT
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KOHKPETHH MEpKU 3a IOBHIIABaHE HAa HEMHOTO
KadecTBO. M3MbJIHEHHETO HAa TO3U IUIaH CTaBa
00EKT Ha OLIeHsABaHE NPH CleABallaTa OleHUTEIHA
npouenypa. ToBa chino Moxe aa ObAe OLEHEHa
Karo eaHa go0pa MpakTUKa CTUMYyJIMpalia
JOCTaBYMIINTE HA COIMATHH YCIyTH MOCTOSHHO Ja
nojiaraT yCWJHMsA 3a MOBHIIABaHE KadyeCTBOTO Ha
[PEINOCTaBIHUTE couuanHu yciayru. Cpmio Taka
KaTto a00pa IMpaKTHKa MOXKe Ja ObJe OLEHEHO
paspaboTenus u npwiaranus ot 1995r. B ctpanara
CIeUualieH CTaHgapT 3a MNpoQEecCHOHATHO Ha
obydenne Ha xopa ¢ yBpexnaanus ( QA 00/01), ma
0a3zara Ha KOWTO ce aKpeAUTHpaT JOCTABYUIIUTE HA
TO3H BUJ yCIyra.

CuctemaTa  3a  CTaHAapTH3alUsl  Ha
couuanHute yciayru B Mcnanusa e ocHOBaHa Ha
NPUHOMINA, KOWTO € 3aJI0)KeH B MOMEHTa U B
HallaTa CTpaHa — CBIIECTBYBAa E€IWH OCHOBEH
CTaHAAPTHU3UpAl] TOKYMEHT, KOWTO C€ OTHACS [0
ycanyrurte 3a aeua. B Mcnanus ToBa € JOKYMEHT,
npuer npe3 wecen gexkemBpu  2009r. ot
JenapramenTa 3a 3alura npaBaTa Ha IETETO KbM
Hammonannara areHnus 3a  MOJpacTBAalIWTe,
HapeueH MUHUMAaJIHM CTaHOApTH 3a KadyecTBO 3a
IPYDKUTE, CBBP3aHU C IOCTOSHHOTO IpeOuBaBaHe
Ha nena [2]. Llenwte HA TO3M CTaHIAPTU3WPAIL
JOKYMEHT ca CIIeIHUTE:

J Hda ce ocurypm BHCOKO KayecTBO Ha
rpyKaTa, KOSTO IIOJNydYaBaT MOTPEOUTENHTE Ha
TO3H THIT YCITYTH;

o Jematra wu roHOmMTE B TpedHUBaBaIIU
LIEHTPOBE 3a HacTaHsABaHE Ja  IOJyyaBaT
BB3MOXXHO  Hail-moOpara rpwxa, KOATO Ja

rapaHTUpa TAXHOTO HaW-100p0 HHIWBUIYATHO
pa3BI/ITI/Ie, aa MI/IHI/IMI/ISI/Ipa pI/ICKOBeTe 3a TdXHaTa
CUTYPHOCT U OJIaromnojy4ue;

. Jla ycTaHOBH eTMHHA METOJIMKA, BaJTHIHA 32
1sjaTa CTpaHa 3a OLCHKA M CaMOOIICHKA Ha BCHYKH
JNCHHOCTH  BOJCIIM JO  peaju3alusra Ha
OUYaKBAaHUTE PE3yJITATH,

. Ja wnentudumupa go0pUTE TMPAKTHUKH,
KOUTO BOIAT IO H3IBJIHEHHE HAa HEOOXOIUMUTE
M3MCKBaHMS, Ja Ch3Jane YCIOBHUA Te nga Obaar
J00pe pa3no3HaBaHU U MYJITUILIHIIMPAHH.

B cTpyKTypHO OTHOIIIEHHE CHUCTeMaTa Ha
MUHUMAJIHUTE  CTaHJApTH 3a  Ka4ecTBO €
OpraHu3MpaHa Mo CJICIHUS HAuWH: pa3liejicCHHE B
XPOHOJIOTMYEH TUIaH HA BCHYKU OCHOBHU TPOIICCH,
oOxBaIamm III0CTHOTO OOTprKBaHe Ha Jerara —
OT MOCTBIIBAHETO U MPEIOCTABSIHETO Ha TOJCIOH B
CHOTBETHHSI IIEHTHP 3a IOCTOSIHHO NpeOvBaBaHe,
OCUTYPSIBAHETO Ha MOJXOJIAIA OUTOBA U COIMATHA
cpeaa ¥ HEOOXOOUMHS 3a MPEJOCTaBAHETO Ha
CHOTBETHUTE COIMAJIHU TPHXKH MEPCOHAT JI0
HalyCKaHe Ha WHCTUTyNHATa. Bceku mporec B
ChIbpKATEJICH IJIAaH € pa3aeieH Ha JIeHHOCTH
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(eramm) Bcsika, OT KOWTO € MPUAPYKEHA C TOYHO
(dopMyJiIMpaH O4YaKBaH pE3yJITaT W KOHKPETHO
pasmucaHu  CTaHAAPTH 3a KayecTBO, YHUETO
cria3BaHe IlIe TapaHTHpa AOCTHUTaHe Ha OYaKBaHUS
pesynrar. Karo momokurenHa mpakTHKa MPU TO3U
JIOKYMEHT MOKe J1a ObjIc OLICHEHO HAJIMYMETO Ha
JICTaJTHH ONPEJCIICHUST Ha MOCOYCHUTE Oa3WCHU
MOHATHS - TIPOIIEC, €Talli Ha Mpoleca, OYaKBaH
pe3yaTar W CTaHmapTH 3a kKadecTBo. OCHOBHHUTE
MPOLIECH BKJIIOYCHH B CUCTEMATa ca: MPEAOCTaABSIHE
Ha MOACIIOH (TIOCTHIIBaHE) U HACTaHSBaHE; OICHKA
Ha WHIUBUAYAITHOTO CBHCTOSHHWE Ha BCSKO EIHO
nere (roHoma), (GOpMyJIMpaHe M H3IBIHCHHE Ha
VHAWBHUIyalleH TUIaH 33 CONHAJIHH TPHXKHU;
m3BeXXJgaHe orT uHceTHTynusara. CranmapTture
MPEACTaBIsABAT €IHO WIW HSIKOJIKO MHUHUMAIHH
W3UCKBaHHS, JeUHUpAIIM HAYHUHA, 10 KOHTO
TpsiOBa 1a OBIAT OCHIIECTBIBAHM  BCHYKH
JeHHOCTH TO  OOTpMXKBaHE W COIMATHA
WHTEPBEHIIUS npu Jenara (roHOIIHTE)
rpeOnBaBaIly B IEHTPOBETE 32 HaCTaHIBaHE, C IIel
MPaKTHYECKOTO  JOCTHTaHE HAa  OYaKBAHHUTE
pesynaratu. M3puuHo e  cmomMeHaTo, — 4e
JIOCTUTAHETO HAa OYaKBAaHMS pPe3ylTaT MOXe Ja
CTaHe 4Ype3 U3IIBIHEHHETO Ha IsaTa ChBKYITHOCT
OT CTaHJAPTH PETYJUpPAIld CHOTBETHATA JIEHHOCT
WUJIU CHOTBETEH €Tal OT Hesl.

Criennanaa qact MOoCOYeHaTa
CTaHJapTHU3HUpAIIa CUCTEMA MIPEICTaBIIsIBAT
CTaHJIaPTUTE pEerJIaMEHTHpAIIX MaTepuanHa 0Oa3za
Ha CBOTBETHUTE IEHTPOBE, KaKTO M TaKHUBa,

oT

W3UCKBAIlU  OCUTYPSABAHETO CbC CHOTBETHHS
IIepCOHal, HpUTEKaBaII] HeoOxoxumara
kBanudukanus.  Taka ~ Hampumep, — yacTTa

»lIpocTpaHCTBeHN ycioBusI® € 00oco0eHa KaTo
OCHOBEH IIPOIEC W ChAbPKA CICAHUTE €Talu
(metinoctn): ,,MecTopa3nonoxkeHue u
MPOCTPaHCTBA”, ,,CITaITHHA TTOMEIICHHS n
MPOCTpPaHCTBA 3a jera W roHomw’, ,,CaHUTapHU
nomenieHus”. BCHUKM Te M3MCKBAT HAIMYUETO Ha
noope o0opynBaHM TIOMENICHWS, KOWTO Ja
CHOTBETCTBAT HA OTPEOHOCTUTE HA TOJI3BATEIHTE.
Taka wnampumep, Cranmapt 25.4 oT paszgen
,»CIIaJIHA TIOMEUICHHUS W TPOCTPAHCTBA 3a Jena U

IOHOIK®  YCTAaHOBSBA  CJCOHOTO  H3UCKBaHE:
»BCSIKO  mere TpsbOBa jga  pasmoiiara ¢
WHAWBHUIyallHA CHAJHSA, C BB3MOXKHOCTH 3a

CHBMECTHO H3MOJ3BAaHEC Ha TMOMEHICHUETO, HO ¢
JOCTBIT IO CBOE WHIUBHIYaTHO MPOCTPAHCTBO B
obmoro momenieHue. Besko pgere TpsOBa ga
pasmonara ChC CBOE JIETJI0, KOMIUICKT 3a CIiaHe
HeoOXoaWM 3a TIpeOMBaBaHETO, WHIWUBUIYAITHO
MIPOCTPAHCTBO 3a ChXPaHEHUE HA JPEXH, CUTYPHO
MIPOCTPAHCTBO 33 ChXPAHCHWE HAa JUYHU BEIIH,
UMl TepCoHAllHA IICHHOCT 3a Hero (Hes),
mpo3opertt (u) ¢ Tepaera, T0CTaThUHO CBETIIMHA 33
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YeTeHe, KWINM WM JPYT THII IMOAXO/AIIA [T0I0Ba
HACTWJIKA, OTOIUICHHE HEoOXomuMo 3a 100po
3apaBe”’[2]. CtanmapT 25.5 chabpxa U3UCKBAHETO,
ye BHMHArdM, KOraTo TOBa € BB3MOXKHO J€elara
TpsOBa Ja pas3mojlaraT ¢ WHAWBHAyATHA CTas, a
Crannmapt 25.6 yCTaHOBSIBA OTPaHHUYCHHUETO, Y€ B
€JIHO CITaJIHO MOMEIIEHHE HE MOXKE Ja UMa I0-Beue
or Tpu Jserma [2]. CwIo Taka CIeABaIIATE
CTaHJAPTU  YCTAHOBSBAT  3aJbJDKCHUETO  3a
HaJIMYUETO Ha MPOCTPAHCTBA 3a YYeHe, A00pe
OCBETEHHU M 000pyIBaHE C HEOOXOAMMHUTE YIOOHU
MeOenr, MecTa 3a ChXpaHEeHUE Ha KHUTH U YIeOHH
mocobust (Crammapt 25.12), cemio Taka 3a
MPOCTPAaHCTBA 32 Wrpa W pa3BIeYeHHUs, 3a
yIpakHsSBaHE Ha X0O0M M MecTa, KBIETO Ierara
MoraT Ja MPOBEKIAT CPEIld B KOH(UICHIHATHA
00CTaHOBKA C WIEHOBE OT TEXHUTE CEMEHCTBA WMIIH
¢ npyru 3HauuMmu 3a Tsax juna (Crapmapt 25.15)
[2]. [To momoOeH Ha4uMH Ype3 OTICIIHU CTaHAAPTH
ca periiaMeHTHpPaHW M3MCKBaHHS 32 HAJIWMYUETO Ha
CEpBH3HH  TIOMEIeHUs  (ToaleTHW,  OaHmM),
000pyIBaHN ¢ YMUBAJTHUIIA W IYIIOBE, KaTO €IHA
Oans TpsOBa na ce maja MakCUMyM Ha 5 nena
(Crannapr 26.1.1).

N310eH0TO TI0-TOpe, a M ChIBPIKAHUETO Ha
LU JOKYMEHT SICHO ITIOKa3BaT, Y€ HCHAHCKHUS
3aKOHOJIATeNI Ce€ € TMocTapal TMOJApPOOHO Jia
pa3zpaboTu cucTeMa OT MHHHUMAIHHA CTaHAAPTH,
KOSTO Jia TapaHTUpa BHCOKO KayecTBO Ha
oOciyKBaHeTO Ha Jerara mnpeOuBaBaly B
LIEHTPOBE 3a HACTaHsIBaHe, HAIIMYMETO Ha J00pa
MaTepHayHa 0a3a 3a )KHBOT, OOyYCHHUE U Pa3BUTHE
Ha UHAMBHIyaJHUTE CIIOCOOHOCTH, KaKTO U
CHeIMaNU3upaHa TOMOII OT  KBaTU(pHUIMpaH
riepconall. OyHKIUATE IO KOHTPOJI Ha CIIa3BaHETO
Ha TOCOYCHUTE CTAaHIAPTH Ca IPEIOCTABCHU Ha
JlemaprameHTa 3a 3alluMTa MpaBaTa Ha JETETO.
CriiecTByBa €1Ha 0COOCHOCT B TIpOIEeIypaTa Mpu
OTICHSABAHETO W3IIBIHCHUETO Ha CTaHIAPTHTE,
KOSITO 3aciyxaBa Ja Obne orOenszana. CraHmapt
32.3 3agbiKaBa BCSIKA MHCTUTYLMS OT IMOCOYEHUSA
TNl Jla W3pabdoTBa PETYJSIPHO CaMOOIlEHKAa Ha
BCUYKH CBOM JEHHOCTH II0 W3ITHLIHECHHUETO Ha
MUHUMAITHUTE CTaHIapTH, KOATO B IMOCIICJCTBHUE CC
W3IOJI3Ba TIPH OIICHSABAaHETO W OT CTpaHa Ha
KOHTponupamus oprad. ToBa e eagHa poOpa
MpaKTHKa TO3BOJIABAIlA OT €IHAa CTpaHa IIo-
00EKTUBHOTO OIICHABaHE HAa HHCTUTYIMUTE, a OT
JIpyra CTpaHa  TIPEICTaBlsABa  CTUMYJIHpAII]
MEXaHU3bM 33 CAaMOYChBBPILICHCTBAHE.

ITo momoOeH HayWH, HO C OIIE IIO-TOJIIMa
JeTaim3aIus 1 KOHKPETHO pa3NUCBaHE HAa BCEKH

eIUH CTaHAapT € u3rpajeHa cucreMara 3a
CTaHJApTU3allUsl Ha COLUMAJIHUTE YCIyI'M B
I'epmanust.
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B wHsxou ctpanu ot EBponeiickus cbio3
ChIIECTBYBa M jApyra  ¢dunocopus  Ha
M3TPAKIAAHETO Ha CHUCTEMaTa Ha CTaHJapTU3aIus
Ha counuanHute ycuyrd. llpumep B ToBa
OTHOIIIEHUE MoXe Aa Obvae Yexusn. B Ta3u ctpana
npe3 2003r. MuHHCTEPCTBOTO Ha Tpyda U
collMaJiHaTa TOJUTHKA mnpuema HappuyHUK 3a
CTaHIAPTUTE 3a CONUANHW ycuyru. CreaBaiku
OpUTAaHCKUS MOJEN, B HEro ca BKJIIOYEHH
KaueCTBCHO M KOJIUYECTBEHO U3MEPUMU KPUTEPUU
3a KayecTBO Ha COIMAJHHUTE yCIHyrH. PasmmdHoTO
TYK €, 4e Te3W CTaHJapTH ca YHUBEPCAIHU, T.€. Te
HE C€ OTHACAT J0 KOHKPETEH THUIl COI[HallHa
yCIIyTa, a 0 BCUYKH COIMAIHU YCIYTH KaTO IISJIO.
Te BrirouBat HaOOp OT OOIIM TpaBHiIA, MpaBa H
3abJDKEHHS Ha JIOCTABYMIINTE W TOJI3BATEIIUTE Ha
couuanHure ycayru. Jpyra ocobeHocT Ha
Yelrkarta CHCTeMa 3a CTaHJapTU3alus e, 4e T
HSIMa 3aJbJDKUTENICH XapaKTep U CIIa3BaHETO Ha
CTaHJIapPTUTE € BBIIPOC HA JA00pa BOJSA M Ha J00pa
MpakTHKa OT CTpaHa Ha JOCTaBUMIUTE Ha
COLIMANHA YCIyTH. B TO3m cMHCBHI ce cmsTa, 4e
CMa3BaHETO Ha pa3nucaHure B HappuyHuka
CTaHIIAPTU € 00YCIOBEHO Hali-Bede OT JOOPOTO UM
rmo3HaBaHe ®  pa3dbmpaHe OT CTpaHa Ha
JOCTaBUUIIMTE W TMOTPEOUTETHTE, MOPaTd KOETO
OCHOBHUTE YCWJIUS OT CTpaHa Ha MUHUCTEPCTBOTO
Ha TpyJla M COIHMajHaTa MOJUTHKA Ca HACOYCHHU
UMEHHO KBbM TSIXHOTO MOmyJsipu3upaHe. Bmecrto
SICHO W3pa3eH U NepCOHH(HIMPAH KOHTPOJICH
MEXaHU3bM 3a CIa3BaHETO Ha CTaHIApTUTE, TYK
CBIIECTBYBA E€IWHCTBEHO 3aIBIDKEHHETO, BEAHBK
Ha TpH TOAWHU MUHHCTEPCTBOTO JIa TIpepasriexaa
Y aKTyanu3upa croMeHaTus Beue HapbuHuk.

Bepxy mnomobna dwmiocodus e wu3rpageHa
JeficTBamaTa cHCTeMa 3a CTaHJapTU3alus Ha
COLIMAJIHUTE YCIYTM B CKAaHJIWHABCKUTE CTPaHHU,
yneHkd Ha EC — Jlanwms, [IBenns u Ouamangus.
Pasnmukata Tyk e, dYe TpH TAX OCHOBHHTE
OTTOBOPHOCTH 3a TMPEIOCTaBIHE Ha Pa3IUYHUTE
BHJOBE COIMATHH YCIyTH, a OT TaM U 3a
MONIbp)KaHEe Ha TUIUYHOTO 32 TE3W CTpPaHU
BHCOKO KayeCTBO € Ha OOIIMHHUTE.

1. U3BOJIU

HpeI[CTaBeHI/IﬂT OIIUT, HE3aBUCUMO oT
OorpaHMYcHHss 00€M  Ha  U3JIOKEHHUETO, ¢
JIOCTAThuUCH, J]a CC HAMpPaBU 3aKIIOYCHHETO, Y€ B
pasmuuauTe ctpamm Ha EC ce  pabotm
CHUCTEMAaTHYHO W VCIEHIHO 3a Ch3JaBaHe H
BHEJpsiBAaHE  HAa  e(eKTHBHA  CHCTeMa  3a
CTaHJApPTH3allUsl Ha CONUAIHUTE Yyciuyrd. B

pe3ynTaT Ha TE3M YCWJIMS B TIOBEYETO OT Te3U
CTpaHM € Wu3rpajJeHa JeiicTBamia cucreMa 3a
CTaHIIAPTU3ANHUs, KOSATO CHICIHCTBA 3a MOIbpIKAHE
Ha BUCOKO Ka4eCTBO Ha MPEIOCTaBIHNTE COI[HATHU
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YCIYTH, KakTO M 3a MOBHUILABaHE HA MOCTUTHATO
paBHHIIIE Ha KAYECTBO.

To3u omuT, KaKTO M ONHUTHT HA APYTH
CTpaHM [0 CTAaHAAPTU3ALMS Ha COLUAIHUTE
yCIyTd, KOHTO HE € aHaJIu3upaH B HacTosIIaTa
pa3paboTKa, IIpUTEXaBa CEPHO3CH pecypc H
KadecTBa Oa ObJe TpaHC(epHpaH MO OIpelesieH
HA4uH B HalllaTa CTpaHa M aJanTHpPaH KbM HAIIUTE
ycnoBusi. ToBa 0COOCHO BaKM 3a OIpelesieHH
MPaKTUKH, BHEAPSIBAHETO, HA KOUTO OU OBEJO 0
OUPEKTHO MNONOOpeHHe Ha HAKOM CTPaHU OT
JelicTBama CUCTeMa 3a CTaHAapTU3alus Ha
COLIMAJTHUTE YCIIyTH Y HaC.
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YCBBBPIIEHCTBAHE HA CUCTEMATA 3A CTAHOIAPTU3AIIA HA
COIUAJIHMTE YCJIYI'M B BBJII'APUSA

ADVANCING THE SYSTEM OF STANDARTIZATION OF THE SOCIAL SERVICES IN
BULGARIA
Tomxo Ilerpos, Upuna Togoposa - JIunyeBa

Pe3rome: [IpencraBeH e KpUTHUYEH aHAIN3 HAa CTAHAAPTU3AIMOHHATA CHCTEMa 33 COLMATHU
yCIyTH JeiicTBalla B Hammata crpaHa. Ha ocHoBaTta Ha ommTta Ha BojemuTe cTpaHu or EC
ca M3BEJCHU OINpPEIEIICHN MPEMOPBbKH 3a HEOOXOAMMM M3MEHEHHUs] B HOpMaTHBHaTa 0asa,
peryiMpania IocodeHata MaTepus y Hac. Te3un U3MEHEHMs Ce O4akBa Ja JOBeJaT N0
yBEIMYaBaHE Ka4eCTBOTO HA MPEJIaraHUTE COLUATHU YCIIYTH.

Kuaro4yoBu aymu: akpeauTaius, perucTparysi, KauecTBO Ha COLUMAIHU YCIyTH, COLIMAIHU

yCiIyru, CTaHAapTHu 3a COOHUAJIHU YCIIYTH.

Abstract: The article contains a critical analysis of the standardization system of social
services in Bulgaria. Based on the experience of leading European countries, there are made
concrete proposals for necessary amendments to the legislation regulating this matter in our
country. They are going to lead the expected increase in quality of these services.

Keywords: social services, social services’ standards, quality of social services,

registration, accreditation.

I. BbBEJIEHUE

B Hamara crpaHara, craHgapTu3almsTa Ha
CHCTEMaTa 32 COIMAIHH YCITyTH 3aIi04Ba Ja Ce BhBeX/Ia
nocteneHHo oT 2003r., MbpBOHAYAIHO C W3MEHEHUS B
[paBuiiHyKa 3a IpUIokeHHe Ha 3aKOH 3a COLMATHOTO
nioprnoMarane (I1I13CII). Ilo-xbcHO, Tpe3 M. HOEMBpH
ChIIaTa TO/IMHA Ce TIPreéMa OCHOBHHST CTaHAAPTH3HPAILl
JOKyMEHT B o0O0NacTTa Ha COLMAIHHTE YCIyTH —
Hapenbara 3a kputeprute v CTAaHIAPTHUTE 32 COLMATHH
yenyr 3a fena. [1o To3n HauwH ce BEBeXKIAT B CTpaHaTa
CTaHIApTH 3a COLMAIHWTE YCIyTH 3a Jela. B
MOCTIEICTBUE, Ha TSIXHA OCHOBa, ATEHIMsTA 3a
commaiHo moamnomarade (ACII) a tam, kpaeTo ce
OTHACS 3a COIMAHH yCIyTH MIpeAHa3HAueHH 32 JIela,
U CHBMECTHO C ATCHIMATA 3a 3aKpwia Ha JETETO
(A3]1), pa3paboTBar CIeUATHA METOJUKH, KOUTO
permamMeHTHpaT TPEeAOCTaBSIHETO Ha OIpeeeHn

COLIMATTHU  YCIYTH B OOIIHOCTTa WK
U3BBPIIBAHETO HAa  ONpelNeleHd  JIeHHOCTH,
TIPEICTaBIISBAIIA OCHOBEH €JIEeMEHT oT

IIPEJOCTABSIHETO Ha caMaTa Yyciayra (XpaHeHe,
30paBHO OOCITy)XBaHe, yIpaBlIeHHE Ha Cllydail 3a
3aKpuiia Ha I€Te B PUCK U IIp).

II. U3JI0KEHUE

Ille ce wHampaBu aHanMM3 Ha MOCOYECHU
Pa3HOPOJHU CTaHAAPTH3UPAIIH JTOKyMEHTH, 3a Jia
MOXE Ja ce WH3BeJaT OCOOCHOCTHTE Ha Taka
W3rpajicHaTa CTaHJApTU3alMOHHA CHCTEMa B
HaIllaTa CTpaHa W Ha Ta3W OCHOBA JIa C€ OMPEEIISAT
HACOKHTE 32 HEHHOTO yCHBBPIICHCTBAHE.

B IIII3CII chiecTByBaT 00OMIO JBa TEKCTa
(un. 40e 1 w1.41 c mMeT alMHEH), KOUTO BBHBEXKIAT
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o0IIM  CcTaHAapTd 32  COUMANHH  YCIYTH
OpeIoCTaBIHM B OOOIHOCTTa W TakUBa
MPEIOCTaBIHN OT CIELUUATU3UPAaHH WHCTUTYLUH
[1]. B Tx He ce mpaBH pa3uka MEXIY ,,CTAaHAAPT
U ,,KpUTepUi” U Te3W JBE MOHATHS C€ M3MOI3BAT
3aeaHO. [IBpBUAT OT TAX € 3a Mecmononoxicenue u
mamepuanna 6aza (a1 40e, 1. 1-6). Ilo
OTHOIIIEHHE Ha MECTOINOJIO)KEHHETO B HEro ca
¢dopMmynupaHnn ~ Hal-oOLIM  W3UCKBAaHHWA 32
JOCTBIIHOCT W 3a TOBA, Y€ MPEHOCTaBSIHETO Ha
collMajiHaTa yciiyra TpsiOBa Jia ce OChIIECTBABA B ,,
no0pe moaabprkaHa OMTOBA M OKONHA cpena’ (Wil
40e, T.1). Hama HuKaKBa KOHKpETH3AIVs 32 TOBA B
KakBO TOYHO IIE€ C€ u3pas3siBa JOCTBIIHOCTTA
(commanHa, WHCTUTYIMOHAJIHA, apPXUTEKTYpHA).
O1we 1o ,,aMmoppHO” € HopMyIHPaHO UIUCKBAHETO
3a ,,0KOJTHa W OWTOBa cpema’, Thid KaTo HE CTaBa
SICHO M300110 KaKBO € ChIBPKAHHETO Ha TE3H JBE
MOHATHSI U KAKBO TOYHO T 00XBalIaT — Jajy CTaBa
BBIPOC 3a 3a00MKajsmaTa ypOaHHCTHYHA cpera,
HaJIM4Me Ha ChOTBETHA HHPPACTPYKTYpa, BPB3KH C
IOpYTd CTPYKTYPH MOANOMAraiiy HpeaoCTaBSIHETO
Ha CHhOTBETHATA COLIMAIHA YCIyra, ChIIECTBYBA JIH

HAKAKBO  €KOJIOTHYHO H3MEPEHHe B  TOBa
W3KCKBaHE U TIp.

Manko 1O KOHKPETHO ca  OIHCaHU
CTaHIapTUTE 3a MaTepuanHa Oaza (T. 2-6).
BxitodyeHo € W3HMCKBaHE 3a ,,JOCTATHYHO CITAJTHU
MIOMEIICHHS”, ,,TOMEIICHUS 32  XpaHCHe,
CaHUTapHU TIOMEIICHHS . 3a CITATHUTE

IIOMEIIEHNS € YCTAaHOBEHO U3UCKBAHETO, Y€ ,,BCAKO
HAacTaHEHO JIMLE Tpsg0Ba Ja pasloiara cbC CHaJHO
noMeleHne, MeOenupaHo #u  00OpYABAaHO IIO
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MOAXOJAII HauWH’, 0e3 Ja € KOHKPETU3UPaHO
KaKkBO TOYHO TpsAOBa Ja CHABpXKA IIOCOYEHATA
MeOenupoBKa — Op. Jieriia, IOCTeIbYeH UHBEHTAp,
Me0enu 3a ChXpaHsABaHe Ha JAPEXH, 32 JINYHH BEIln

u 3HaumM# TpeaMetd. ChIOTO  Bakd  3a
MOMEIICHUATa 3a XpaHEHE ¢ CAHUTAPHHUTE
nomemeHus. KsM  marepuanmHara 0aza e
YCTAaHOBEHO  HW3HMCKBAHETO 3a HAIWYUME HA

OTOIJICHHE, OCBETJICHUE, CHabJsgBaHe C BoJa H
BEHTHUJIAIUS, CHOOpPA3HO CAHUTAPHUTE HOPMH U
HM3UCKBaHHATA 3a Oe3omacHOCT (T. 5) U TOMOITHH
CpeICTBa 3a KOMYHHKAlHsA 32 HAaCTaHEHUTE IHIa
CbC CIyXOBH, 3pHUTCIIHU H JPYyTrd (QHU3HYECKH
3arpyaHeHus (T.4).

Ui 41 (am 1-5) BBBEeXKITA CTaHIAPTH II0
OCHOBHM  TpyNu  JCWHOCTH  CBBp3aHH  C
MPEeIOCTaBIHETO Ha CHOTBETHaTa Yyciyra Ha
KIIMEHTHTE — XpAHeHe, 30PA6HU  ZPUICH,
obpazosamennu  yciayeu u  UHpopmayus,
C60000HO 6peme u IAUYHU KOHMAKmu — W 32
OCHUTYPSIBAHETO C HEOOXOIUMHS 0OCayyHceauy
nepconan. 3a opraHuU3upaHe Ha  XpaHEHE
W3UCKBAaHETO € Ja Ce NpeNocTaBs ,,KauecTBEHa,
3IpaBOCJIOBHA WM THTATEHA XpaHa, MPH OTYHTAHE
Ha XpaHUTEITHHUTE MOTPeOHOCTH W W3NCKBaHUATA
Ha 3aKoHa 3a 37paBeTO U HOPMATHBHHUTE aKTOBE I10
npwiaraneto My~ (an. 1, 1.1). Tyk ce Busmpar
ocHOBHO Hapenba Ne 23 3a Qusnonornunute
HOpPMH 3a XpaHeHe Ha HacesneHueTo (00H. JIB Op.
63/20051.)[3] u Hapenba Ne 37 3a 31paBOCIOBHO
xpaHeHe Ha ydeHu (06H. JIB Op. 63/2009r.) [4]
Ha MHUHHCTEPCTBOTO Ha 3/IpaBeOIa3BaHETO.

HanpaBen e onmut To3u CTaHAapT Aa Obe
JIOPa3BUT H KOHKPETU3UpPAH B  CICABAIIUS
CTaHAApTU3HpaI] JOKyMeHT, npueT mpe3 2003r. u
nomeiHeH npe3 2007r.- HapenOara 3a kputepuute 1
CTaHJIAPTUTE 3a COLMAITHH YCIyTH 3a nena. (00H. /1B Op.
102/2003, mom. 1 m3m. 6p.26/2007)[2]. B mpusoxkeHue
Ne 3 xpM un.48 e popmymupan crangapt Ne 10
»JlOCTaBUMKBT OCUTYpsIBa 3]IPABOCIOBHA XpaHa Ha
JIeTeT0” KbM KOWTO ca 100aBeHU TPH KpUTEepHs 3a
CHOTBETCTBHE CHC CTaHIAApTa — ,,Ha HACTAaHEHUTE
Jiella € OCHI'ypeHa HeoOXoauMaTa Mo KOJIMYECTBO U
KayecTBO XpaHa, ChOOpa3eHa, C YCTaHOBEHHUTE
CTaHIIAPTH 3a JIETCKO xpaHeHe” (1.1),
,O00CTaHOBKaTa B MecTaTa 3a XpaHEHe ¢
cbobpa3eHa ¢ Opos, BB3PacTTa U KOHKPETHHUTE
norpeObHOCTH Ha nemara” (T.2) W ,,4acoBeTe 3a
XpaHeHe ca onpenenenn..” (1.3) [2].

Kakro ce BWXZIa OT LUTHPAHHUTE TEKCTOBE,
MOCOYCHUSAT CTaHAAPT HE CHIbpPXKA JIOCTATHYHO
KOHKPETHH, KOJIMYECTBEHO M3MEPUMHU M3NCKBAHUS
KBbM KOMILJIEKCa OT JEHWHOCTH W YCIIOBHS, YHETO
U3MBIHEHUE 1Ie JOBEIE A0 MNPEAOCTAaBSIHETO Ha
BHCOKO KayeCTBO Ha e€JIeMeHTa ,XpaHeHe B
CHOTBETHA COIMANIHA YCIyra, KOSATO TO ChIbPKa.
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[IpempamaneTo  KbM  Jpyra  cheruQuyHa
HOpMaTHBHA 0Oa3a (TMOcouyeHHTe JBE HapeaOu Ha
M3) AOBIHUTETHO 3aTPyJHSIBA M3ITBIHCHUETO W
KOHTpOJIa Ha IOCOYCHHS CTaHIAPT.

[Ipubnm3uTenHO TO CHIMUS HAYUH CTOST
HEllaTa U ChC CTAHAAPTHTE 3a 3APABHU TPHKH,
00pa30BaTeIHH YCIYTH U HEOOXOJUMHSI TEPCOHAIL.

OCHOBHUSAT CTaHAAPTHU3ALMOHEH IOKYMEHT
B HAIllaTa CTpaHa, KaKTo Oellle CIIOMeHaTo Mo-Tope,
e Hapenbara 3a xpurepuuTe W CTaHIApTUTE 32
CoOlMAHN yciyrd 3a jnerna. OCHOBHATa Iie HA TO3U
JOKYMEHT € JIa C& OCHUTYPH 0e30IacHa ¥ CHTypHa cpena
32 OTIVICOKIAHE M BB3IUTAHMEC HA Jelara, 3alliura
TEXHHTE TIPaBa U OCUTYPSBAHETO Ha T0-J00pO KAueCTBO
¥ IOCTHITHOCT Ha COITUATTHUTE YCIYTH 3a Aena (Wi 4, T.1
u 2-pa)2]. Tas mo dopma ce mobmmwkaBa 0
CTaHNAPTU3AIMOHHATE JOKYMEHTH, W3IO3BAHA B
Hsikon oT Bozgeumre crtpand B EC. 3akoHoparernmst
MprieMa, Y€ COLIMATHUTE YCIIYTH 3a JIela MPe/ICTaBIsBaT
MIPHOPUTET U 3aTOBA CTPEMEXKET € ITBPBO Ta3u 00JACT Jia
Ce CTaHmapTIupa. B CIpyKTypHO OTHOmIEHHWE T
CBHIIbPYKa CITE/THITE EJIEMEHTH:

. 3aIbJDKCHHS Ha OCTABYMIMTE HA COL[HATHU
YCIIyTH 3a JIea;
. O0ocobeHn craHmapra 3a mpu pPa3IUYHH

TUTIA COIMAJTHK YCIYTH 3a Jiella — MPEIOCTaBSIHA B
00WHOCMMA; B CREYUATUIUPAHU UHCIUMYYUU,
npuemna zpuica;

° KoM CTaHAAPTUTE nMa o €IIHO
[Ipunoxenue, B KOETO BCEKH OT TIX € pa3ielicH U
pasmucaH Ha HAKOJIKO KOHKPETHH cTaHiapra. Kem
BCEKU €JMH OT Taka (hOPMYJIUPAHUTE KOHKPETHHU
CTaHJIapTU UMa pa3paboTeHa W ONMUCaHA CHCTEMa
OT  KpUTEpUH, IO KOUTO Ce  OIeHIBa
CBOTBETCTBHETO Ha JajJieHa COIMaTHa YCIyra ChC
CTaHapTa;

. Kontponuu mexaHu3mu 3a CIa3BaHETO Ha
CTaHIIAPTUTE 32 COI[MAITHU YCIYTH 3a Jela.

Kato msmmo To3m gokymeHT mo dopma u
ChIbpKaHHUE ce no0mKaBa bi (4]
CTAaHIAPTU3ALMOHHUTE JOKYMEHTH TPUIaraHu BbB
BOJCIINTE €BpoNeiicku cTpanu. ToBa Baxku B Hall-
rojiiMa CTEICH OO0 IMocodeHuTe l[lpuimokeHus, B
KOUTO C €JHA NPUEMJIUBA CTENEH Ha MPEIU3HOCT
ca pa3paboTeHH CTaHAAPTH 32 MIOBEYETO JACHHOCTH,
KOWTO C€  pealu3upaT B  paMKHTE  Ha
MPEeIOCTAaBIHETO Ha  CHOTBETHATa  COIMATHA
yeayra. To3u u3BoA B MO-TofisiMa CTEMEH BaXKU 32
HacTaHsABaHE Ha Jella, BOJCHE Ha HeoOXoaumara
JOKyMEHTAIMs, OIleHKa Ha IMOTPeOHOCTHUTE,
pa3paboTka Ha IUIaH 3a WHAWBUIYATHH TPUXKH,
W3BEXKJaHE OT  CHOTBETHATAa  HWHCTUTYIHSA,
OCUTYpPSIBAHETO HA  HEOOXOAUMHUS  TIEPCOHAI
(monbop, onenHka, pa3BuTHe). biauszoctra 110
eBpoIneiickaTa MpaKTHKa B MO-MajiKa CTENeH ce
OTHACS IO CTAaHAAPTUTE CBBP3AHH C MaTepHUaTHO-
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o03aBexmane,
o0cyxBaHe),

TeXHUYecka ©Oa3a (IMOMCIICHHS,
0o0Opy/BaHe, CaHUTApPHO-OUTOBO
XpaHeHe, 00ydJeHue u Jp.
OCHOBHUTE HENOCTATBIM HA IOCOYEHHUS
CTaHIAPTH3ALMOHEH JIOKYMEHT, KOHTO o
oTJaieyaBar OT J00paTta eBporelicka IpakThKa ca
CIIEIHUTE:
. KpaitHo HemocTaThyHO ca pa3paboOTeHU
3abJDKEHMATA HA JOCTABYHMIIMTE Ha COIHAIHA
ycnyrd. B o0y nuHAM TyK QUrypupar camo TpH
3aIb/DKEHHST — 3@ TOATbpIKaHE HAa PETHCTBhD Ha
NOTpeOUTENNTE, 32 pa3paboTKaTa Ha MPOoLEAypa 3a
[oJaBaHe M pasrIeXKJAaHe Ha jkaja0u OT Jela HIn
OT TEXHWUTE POTUTEIN U Ha- 0010 33 Ib/KEHIE 32
OCHUTYpsSIBaHE Ha YCIOBHSA 3a pa3BUTHETO W
moakpena Ha aerero. OTChCTBA 3aIbJDKCHHE 3a
OJTbPKaHe Ha  BHMCOKO KaueCTBO Ha
MPeOCTaBsIHATA YCIIyTa,
° HeszaBucuMO OT HaJWYMETO HaA JIETalHO
ompeneneHne 3a L, CTaHAApT ©  ,,KPUTSPHHA
pa3paboTeHUTE KPUTEPUU HE IMOMJISKAT Ha
KOJMYECTBEHA OIEHKa, a HAKOM OT TAX M Ha
KauyeCTBEHA OIIEHKA. B TO3M CMHUCHI € HEBBL3MOXKHA

IuupeHIusITa Ha  [PEAOCTaBEHUTE  YCIYTH
CHOOPA3HO TAXHOTO KauecTBO;
o OtceeTBa  siICHO  (OpPMyNIUpaH pe3ynTar,

KOHTO ce o4akBa Ja Obje JOCTUTHAT B Ipolieca Ha
MPUJIOKEHHETO Ha CHOTBETHHUS CTaHIAPT WU
rpymna crangaptu. Jlorukara npu u3rpakIaHeTo Ha
CTaHJAPTUTE 3a COLIMAIIHU YCIYTH B €BPOICHCKUTE
CTpaHu B OOIIM JIMHWUU € OCHOBaHAa Ha CIeJHATa
MOCJICTIOBOTETHOCT - «TIpOIIEC-pe3yTaT-
CTaHJIapPTW», a B CIIydas IIPH HAC TA € MMO-pa3inyHa
- «CTaHIAPT-KPUTEPUID;

o B wmHOro oOTHomeHWs  pa3paboTEeHUTE
CTaHIAPTH W KPUTEPHUU HE Ca OPUEHTHPAHU KbM
MOTPEOUTENIUTE HA ChOTBETHUTE COLIMATHH YCIIYTH.
Hsama mexaHu3Mu, KOUTO Ja OTpa3sBaT HUBOTO Ha

yIIOBJIETBOPSBAHETO HAa  INOTPEOHOCTHTE  HA
KJIMEHTHUTE IIPU KOHCYMHPAHETO Ha yCIIyrara,
. KonTtponuute  Mexanm3smu ca  ciabo

pa3pabOTeHH W HE ca OCOOCHO TOAXOJSIIH.
[TpaBoMoIuATa MO KOHTPOJA 3a CMAa3BaHETO Ha

CTaHJApTHTE 3a COUMWAHM YyCIyrH 3a Jiena
cermacio  Hapenbata ca mpemocTaBeHH Ha
IMpencenarens Ha JIbpkaBHATa areHIus 3a
3akpmiia Ha  gerero  ([JA3J]) wim  Ha

YI'BJIHOMOIIEHO OT HEro [UIbKHOCTHO Julle (W
49, an.l) a dQopMuTe Ha KOHTpOJ ca JBE —
MEPUOJUYHN IPOBEPKU IO IJIAH U NPOBEPKH IIO
curHain. [Ipm KOHCTaTHpaHO HEW3IIBIHEHHE Ha
CTaHJapTUTE € MPEABHIEHO HaJlaraHeTO HE Ha
CaHKUMH, A Ha JBE INPUHYAUTEIHH MEPKH —
3aJbJDKUTENIHO NPENIICcaHie 3a OTCTpaHsABaHE Ha
KOHCTaTHpaHWUTE HEPEAHOCTH B OINpPEAEIIEH CPOK U
OTHEMaHe Ha JINIEH3a Ha ChOTBETHUS JOCTaBUHUK.

147

KeM cumcremata 3a craHmapTH3WpaHe Ha
COIMAJTHUTE YCIYTH Y HAC Ce OTHACSIT U HSKOJIKO
CHelMamTHu MeTOoAuKH, paspaboreHu ot ACIL a
TaMm, KBAETO CE€ OTHACid 3a COLUMAHHA YCIyTd
TIpeTHa3HAYeHN 3a Jena, U chBMecTHO A3/], KouTo
periiaMeHTUpaT MPEAOCTABIHETO Ha OIpEIeICHU

COIIMATHU YCIyTH B 00IIHOCTTA WIN
W3BBPINBAHETO HA  ONpEmeieHH  JEeHHOCTH,
MIPEACTABIISIBAIIH OCHOBEH €JIEMEHT oT

MPEeIOCTaBIHETO Ha caMara yciyra (XpaHeHe,
3IpaBHO OOCIy»XBaHe, yIpaBlieHHE Ha CIy4ail 3a
3aKpWiia Ha JIeTe B PUCK W 1p). Te ca MHOro
Pa3UYHY TI0 CHABPKAHUE — HIKOU C€ OTHACAT JI0
OlpefielIeHd  COLMAHA  YCIYTH, KOUTO  ce
MIPEIOCTABAT B OOITHOCTTA — ,,3alTUTEHO JKHJIHIIE”,
,»TIPEXO/THO JKWIIUIIIE”, ,,JIMUEH aCUCTEHT ’, ,, JOMAIIICH
MOMOIIIHUK’, ,,JIEHTHP 32 BPEMEHHO HacTaHsBaHE”,
,»[THEBEH IICHTHP 32 BB3PACTHU XOpa C YBPEXKIaHUS,
,IIEHTBP 32 COLMAIHA UHTETPAIUsI M PEXaOrIUTaIHS
3a Jiena U Bh3pacTHU Xopa”, 3BeHO ,,Maiika u 0ehe”.
Jlpyru ce oTHacsT 10 onpeiereHd JeHHOCTH, KOUTO
TIPEICTaBIISIBAT CBIIECTBEH €JIeMEHT oT
MIPEIOCTABSIHETO Ha COIMATHATA YCIIyTa — METOUKA
3a W3MBJIHEHUETO Ha CTaHAAPTUTE U KPUTEPHUUTE 32
3paBHU TPIDKU WJIM 3a YIPaBIICHHE Ha CIydaid Ha
nere B puck. ChIllECTBYBa METOIMKA 32 YCIOBUATA U
HAauMHA Ha TPEJOCTaBSIHEC HA COIMANHATA YCIyra
SLIpHeMHa Tpwxka’, B KOATO uMa pa3paboTeHn
CTaH/IapTH, pa3jiMyaBalld Ce OT TE3W BKIIOYCHU B
rmaa 4 ,CraHmapT 3a TpPENOCTaBSHE Ha
COIMaIHATa yCIIyTa IMPUEMHA TprkKa” OT UTHpaHaTa
Hapenba 3a xpurepuire ¥ CTAaHIAPTHTE 3a COIMATHA
YCITyTH 32 JIeTIa.

Bcuukn  Te3sm  Meromuku, ca  TBBPIC
pa3IUYHN KaTo ChIabpkaHue, popma W oOXBar Ha
npwiokeHue. Hsikou oT TsIx ce ao0irkaBaT 1o
dbopMa u  ChAbpKAHWUE O  CTaHIAPTUTE
W3IIOJI3BAaHN B E€BPONEHCKUTE CTpPaHW, THH KaTo
BKJIFOYBAT OYAKBaH PE3YJITAT OT MPIIOKEHUETO HA
CTaHJapTa, KaKbBTO € CIy4asT ChC CIIOMEHAaTa
METOJIUKA 32 YCJIOBUATA M HAYMHA HA MPEIOCTaBsIHE
Ha CoIlMaJTHaTa yciayra ,JpueMHa rpmwka’. Jpyru
obade ca TBBpJIE dajieue OT TOBA, KAKBBTO € CIIydJasT
C METOJIMKATa 3a COIMAIHUTE YCITyTH 32 Bb3PACTHU
xopa.

He3aBucHMO OT HSAKOM IMOJIOKUTEIHU YEPTH
B IIOCOYEHUTE METOMAUKHU, T€ KATO ILISUIO BIIOIIABAT
CHhCTOSTHHETO Ha CHCTeMaTa 3a CTaHJapTU3alus Ha
COIMAJIHUTE  YCIYyTH  3all0oTO  HM3JIMITHO A
YCIIOXKHSIBAT, JIMIIABAT s OT CJMHHA JIOTHKA W
ChIbp)KaHHE, Pa3MHBAT OTTOBOPHOCTHTE, & KaKTO
CTaHa BeYe SICHO M BKJIIOYBAT B HES MIPOTHBOPEUHS,
KOHUTO IpeyaT Ha HEMHOTO MPUIIOKECHHUE.

Bcuuku mocodeHu ciabu M MpoOJIeMHU
MecTa B JIeHcTBamiata y Hac CHCTeMa 3a
CTaHAAPTU3ANMs Ha CONMATHUTE YCIYTH ONPEHeIIs
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HE0OXOJMMOCTTa OT HEHHOTO yCHBBPIICHCTBAHE.
Harpynanust onuT Ha €BPONEHCKUTE CTpaHU B
Tazu ob0macT W AOOpUTE MPAKTUKH, KOUTO Ce
mpuiarat Ouxa MOTJIM Ja HM HacodaT KbM TIO-
no0pu pereHns 1 Onxa HalpaBUIN MO-eEKTHBHA
U pe3ysTaTHa JAeWcTBallaTa cCUCTeMa 3a CTaHJapTH
3a couuMaJHM ycayrn |y Hac. OcCHOBHHTE
HampaBleHHs] 3a YCHBBPIIEHCTBAHE MoraT Ja
ObAaT rpyNHUpanHy Mo CIeIHUS HAu9WH:

1. IlpemaxBaHe Ha pa3IMYHUTE CTaHIAPTU3IUPALIU
MOKYMEHTH W OOCIUHSIBAHETO WM B €IUH OO
MOKYMEHT, KOWTO Ja ChIObpKa CTaHIapTHUTE 3a
BCHYKH COLMAJIHU YCIYTH B CTpaHaTa — ToBa Moxe
ma Obne Hapvunuk 3a cmamoapmume 3a
coyuannu ycayzu. B HeroBara pa3pabotka TpssOBa
na ydacTBaT JbPKaBHU WHCTUTYIIHH,
HEINPAaBUTEJICTBEHN OpPraHM3allld, AOCTaBYMLM Ha
COLIMAJHM YCIyTH, Hay4YHH 3BeHa W JPYTH
3aWHTEPECOBaHU CTPYKTypH. Tol TpsOBa na Obae
NpUET Ciel] Cepro3Ha OOILECTBEHA TUCKYCHSl OT
KOMIIETeHTEH AbpxaBeH oprad — MC unu MTCIL
2. B HapbuHuka Ha coOIlMaIHUTE YCIYyTH Ja ce
BKJIIOYAT CTAaHAAPTH 33 6CUYKU COUUATHU YCAY2U
B CTpaHaTa, KOETO O3HayaBa Ja ce pa3padoTAT
CTaHIAPTH 3a YCIyTUTE HACOYEHW KBM BCHUKH
[EJIEBU TPYNH, KOUTO Ca TEXHU KIMEHTH WIIH
non3Bareny. CamuTe yclyru Jia ce rpynupar Io
MIPUHINTIA (PYHKUUOHAIHA OAU30CM T TaKa Ja ce
CTaHAapTH3upar. B Taka  pa3paboTeHHTE
CTaHJapTH 33ABDKUTENHO J1a c€ BKIIOYAT TaKUBa

3a 1o0po ympaBJIeHHWE U 32 pa3BUTUE Ha
nepcoHana. B crammaprute 3a pa3BUTHE Ha
nepcoHasa 3aIbJDKUTETHO @ C€  BKIIOYaT
npoueaypu IO  arecTUpaHe ©  IUIaH  3a

IPO(QECHOHAIHO YCHBBPIICHCTBAHE M KapUEPHO
pa3BUTHE Ha BCEKH CIEIMAIUCT CBBp3aH C
MIPEeIOCTaBIHETO Ha COLMAJIHATA yCIIyTa.

3. la ce npoMeHH ChABPKAHUETO Ha CTaHAAPTUTE,
Karo ce Bb3IpHEME €IUHHA yHH(UIUpaHa
CTpYKTypa 3a BCEKM CTAaHAApT BKJIIOYBAIIA
B3aUMHO CBBP3aHHUTE €JIEMEHTH ,,[IPOlec-eTall-
OYaKBaH pe3ynTar-CTaHigapt (M) —KPUTEPHH
(m3meputenn)”. HaBcskbae, KbIETO € BB3MOXKHO
pe3ynTaTuTe M KPUTEPUUTE 33 U3II'BJIHEHUETO Ha
CTaHOApTHTE TpsAOBa na OBIOAT KoUUECHEEHO
usmepumu. llo TO3M HaAuMH 1LIe ce Cb3AALAC
BB3MOXKHOCT 332 CPaBHHMOCT MEXIY COLIMATHHUTE
YCIYTH IpeAsiaraHy OT Pa3IMYHUTE TOCTABYHLIH.

4. [la ce 3aMeHM MeToJa Ha aJIMUHHUCTPATHUBHUS
KOHTPOJI 3a CHa3BaHETO Ha CTaHAapTHTE 3a
COLIMAJIHU YCIYTU C Hnpouedypa/memoouxka 3a
aKkpeoumauusa HAa CHOTBETHUS JIOCTAaBUYMK Ha
coupanHarta yciayra. Ilpe3  3ambikuTenHa
mpoleaypa 3a akpeAuTanusTa Ja IpeMUHaBa
BEIHBX Ha TPU FOAMHU BCEKU €IUH JOCTABUMK Ha
colMaiHa ycioyra, He3aBHCUMO oOT ¢opmara Ha
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COOCTBEHOCT W XapakTepa Ha MpPEJOCTaBeHATa
yciyra. PemeHnero 3a akpeauranusra ce B3ema ot

crieuajaInu3vupaH ABPIKABCH Ooprasd, U3rpaacH
IIPpUMEPHO KbM AreHumsara 3a conraIHO
moArnoMaraHe, IO IMPEAIIOXKEHUE OT CKCIICPTHaA

rpyma, us3bpaHu 3a BCSKa €IHA MpoIeaypa
MOOTJEIHO OT MPEABAPUTETHO PETUCTPUPAHA
mucTa ot excrepTu. [Iponenypara 3a akpeauranus
BKJTIOYBA CIIETHUTE €IIEMEHTH:

a) CamoolleHKa OT cTpaHa JOCTaBUMKA 3a
KaueCcTBOTO Ha TpeAoCTaBsHAaTa yciIyra ©u 3a
MEpKHUTE MPEIIPUETH 32 HETOBOTO MOI00psIBaHe;

0) 3amo3HaBaHe Ha MSCTO C BCHYKHUTE
00CTOATENICTBAa U €NIEMEHTH Ha IPEIOCTaBSIHETO U
OTpeOsIBAHETO HAa CHOTBETHATA COIIMAIHA YCIIYTa,

B) HM3yuaBane Ha  MHEHHETO  Ha
moTpeOUTENUTe W KIUCHTUTE Ha COIMAHATA
yCIlyTa OTHOCHO HEHHOTO KadeCTBO, IMOCPEICTBOM
MpeIBapuUTEITHO pa3paboTeHa METOIMKA 3 TOBA;

r) Ha 06a3ara Ha undopmarusta ot a), 6) u
B), uUpe3 W3IOJ3BaHE Ha  MPEIBAPHUTEITHO
pa3paboTeHa MeTOoAWKa 3a KOMIUIEKCHa OaoBa
OIICHKa B TOYKH, €KCIIepTHATa Tpyna u3paboTBa
MpelIoKeHne 10  CHhOTBETHHS ~ OpraH 1o
aKpenuTalus 3a aKpeAWTalus Ha CHOTBETHHS
JIOCTaBYMK 3a CHOTBETHATa YCIyra ChC CleaHaTa
OIIeHKa — ,,0TnyHa” (mpu Hax 85 % u3MbIHEHUE
Ha JeiCTBalINTe CTAaHAAPTH), ,,KadecTBeHa (Tpu
61-85 % um3mpIHEHNE HA ACHCTBAIUTE CTAHIAPTH)
u ,peructpupana’ (mpu 51-60 % wu3nbiHEeHUE HA

cragnaprure). Ilom 51%  w3nbnHeHWEe Ha
CTAaHAAPTUTE TIPEIJIOKECHUETO € 3a OTKa3 oOT
aKpeIuTaINs;

o) Bb3 ocHoBa Ha mpemIOKEHHETO Ha
eKCIiepTHaTa TpymHa, OPTaHbBT MO aKPEIUTAIUSI
B3eMa pEIICHHE 32 aKpeIuTalus Ha JIOCTABYMKa
ChC CBHOTBETHaTa OIIGHKA WU 3a OTKa3 OT
aKkpenuTanus. PemeHHeTo 3a akpemuTamus MOXKe
Ia ChObpKa W TIPETIOPBKH 33 ITOBHUINABaHE
KaueCTBOTO Ha YCJIyrara, KOUTO Ca 3aJbJDKUTCIHU
3a W3MBIHEHHE. AKO JOCTaBYHMKA TIPEAOCTaBs
MoBeUe OT €JHa COoNMajHa Yyciyra TOH ce
aKpeIuTHpa 3a BCAKa eaHa mooTaenHo. OreHkaTa
OT aKpeQuTalusATa Ce BBHBEKIA B PETUCThpa Ha
JOCTAaBYMIINTE HA COIMAIIHU YCIIyTH, a MPH OTKa3
OT aKpeAMTalus CHOTBETHHUS JOCTaBUYUK C€
3aJIi4aBa OT PETUCTHpA.

CrlecTByBa MpeNBapUTETHO pa3paboTeHa
mporeaypa Mo oOKajdBaHE Ha pEHIeHHWATa Ha
OpraHa Mo aKpeJuTaIHs.

III. U3BOJIHU
AHanmu3bT Ha JefcTBamaTa y Hac CHUCTEMa
3a CTaHAapTU3alMs Ha COLMAIHUTE YCIyTH

UAeHTU(QUIIUPA CEPUO3HU TECHH MECTa B HEWHOTO
mrpaxaane u (Qysknuonupane. Ilpemnoxennrte
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MPOMEHU CEpHO3HO IIe MONOOpAT HEWHOTO
(yHKIIMOHUpaHe M 1€ JO0BEAaT JO0 IOBHIIAaBaHEe
KaueCTBOTO HA COLMAIIHUTE YCIYTH.
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XAPMOHM3AIIUA HA BBJATI'APCKOTO HAKA3ATEJIHO ITIPABO C IPABOTO HA
EC BbB BPBb3KA C I[IPECTBIIVIEHUA ITPOTUB OKOJIHATA CPEJJA

HARMONISATION OF BULGARIAN CRIMINAL LAW WITH EU LAW IN RELATION
WHIT ENVIRONMENTAL CRIME
Jdanuena IlerpoBa

Pe3rome: XapmoHm3anusATa Ha OBJITApCKOTO HaKa3aTEeIHO MpaBo ¢ mpaBoto Ha EC e
HEOOXOIUM TPOILIEC, KOMTO € CBBhpP3aH C MPHUCheAWHABAHETO HA PemyOnuka Beiarapus kM
EC.CpaBHHTETHUAT aHAIN3 HA NIpaBHATA ypeada OTHOCHO MPECTHIUICHUS IPOTHB OKOJTHATA
cpella ¢ W3BBPIICH 4Ype3 CHIIOCTaBKAa Ha JEHCTBAIIOTO OBITapcKO 3aKOHOMATEICTBO, a
nmvenHo Ha HK ¢ npaBoro Ha EC. Temara e cBbp3aHa ¢ HHTEH3UBHUS TEXHHUYECKH IIPOTPEC
W TpOIecHTe Ha Miodanm3amusiTa Karo ce I[eldd KOHCTAaTHpaHe Ha CHOTBETCTBHE,
PECTIEeKTUBHO Ha MPa3HOTH B OBJITAPCKOTO HAKA3ATEIHO MPABO, OTHOCHO HHKPUMHHHPAHU
JIeSTHHUS CBBP3aHU C MIPECTHIICHUS IIPOTUB OKOJIHATA Cpefia.

KurouoBHu 1yMH: 00EKT, OKOJHA Cpelia, IPaBo, MPECThIUICHHUS, CyOeKT

Abstract: Harmonization of Bulgarian criminal law with equity EU is a necessary process
that is associated with the accession of Bulgaria to ES.Sravnitelniyat analysis of legislation
on environmental crime was carried out by comparison of the Bulgarian legislation, namely
the Penal Code to the right of EU. The Studys topic is current, associated with intensive
technical progress and globalization processes . The present study aimed at ascertaining
compliance , respectively gaps in Bulgarian criminal law on criminalizing acts related to
environmental crime .

Keywords: crimes, environment, law, object, subject

LLBbBEJEHUE

Ona3BaHeTo Ha OKOJIHaTa cpega €
W3BENIEHO B MPUOPHUTET Ha EBPOMEHCKUST CHIO3.
ITocraBsiiku BBOPOCHT 3a OMNA3BaHETO W Ha
Teputopusita Ha EBponeiickusat cwio3 /EC/,

cleaBa  Jga  ce  OTYuTa  ACPUHHPAHOTO
ompenenenre Ha noHaTtuero "OkoiHa cpema"” B
Oparapckoro  mpaBo.  OmpeneneHueTo  Ha

noustuero "OkoiHa cpexa", crnopexn map.l, 1.1
Ha 3aKOHa 3a ONa3BaHE Ha OKOJIHATa cpena
(300C) [8], BrirOYBAa B CBOCTO CHIBPKaHUC—
"KOMIUIEKC OT €CTECTBEHH M aHTPOIOIeHHU
(dakTOpu M €NEeMEHTH, KOWTO C€ HaMHpar B
CbCTOSIHHE Ha B3aWMHA 3aBUCHUMOCT M BIMSAT
BBPXY €KOJIOTUYHOTO PaBHOBECHE M Ka4eCTBOTO
Ha >KMBOTa, 3[paBeTO Ha Xopara, KyJITYpHOTO,
HUCTOPUYECKOTO HACIeICTBO, W JaHgmadrta", a
HEWHOTO Ola3BaHe € CBBP3aHO C '"IeHHOCT,
HacoveHa KBbM NpeaoTBpaTsIBaHe Ha
JerpafganusaTa Ha OKOJHATa cpena, HEWHOTO
BB3CTAHOBSIBAHE, 3alla3BaHe M IONOOpsABaHE U
BKIIIOYBa CHOMpaHeTo Ha wuHbOpMaNUs H
KOHTPOJ 32 CHCTOSHUETO W NpeABapUTENIHATa
OLIEHKa Ha BB3JCHCTBUETO BBPXY OKOJIHATA
cpela Ha IPOEKTUPaHUTE JeiHOCTH".
TeputopuanHusT 00XBaT Ha ,,0KOJIHATa
cpema“ momaga B OOmMAT  OHpEAEieH
reorpad)CKu TepUTOpHATIEH 00XBaT, BKIIIOUYBAII]
TpaHULIUTE HAa BBTPELIHUAT Ma3ap Ha CTPaHUTE
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gyreaku Ha EC. Croopen uwin.7a or Pumckus
JIOTOBOp CaMOTO OINpEAeNeHHE 3a BBTpELIeH
masap CbIbpKa H3MCKBAaHETO TOBa Ja ¢€
TepuTopusi Oe3 BBIPELIHM TI'PAHUIM, B KOATO
CBOOOJIHOTO JIBUKEHUE HA CTOKH, XOpa, YCIyTH
U KamuTaiu e rapaHtupaHo. Hukos ctpana He
clleiBa Ja C€ I0J3Ba OT HEJIOSUIHM Ia3apHU
NPEeIUMCTBa, KaTo CIIeCTsIBa pPa3XoAWUTE 3a
ona3BaHe Ha OKOJHATa cpena. B To3um cmuchi
NPECTPYKTypHUPAHETO Ha MKOHOMHMKATA,
3aTBapAHETO HA MPEANPUATHS II0 €KOJOTHYHU
ChOOpaXKeHHs, TpaxKTaHCKaTa OTTOBOPHOCT H
OTrOBOPHOCTTA 3a HPOLYKTH ca egHa spKa
WIIOCTpAl¥sT Ha IIPECEYHUTE TOUKU MEXIY
WKOHOMHKaTa M  OKOJHaTa  cpeja W
peann3upaHeT0 Ha B3aUMOJCHCTBHETO UM B
YCTOMYMBOTO pa3BUTHE.

COnmkaBaHeTO Ha 3aKOHOJATENICTBATa
nojomMara HKOHOMHYECKAaTa pedopma:
Chb3laBaT C€ MWHCTUTYTUTE, KOHUTO Iiojaratr
OCHOBHUTE Ha nasapHara MKOHOMHKA.
YcnemHoro (QyHKIMOHMpaHE Ha BbBTPELIHUS
masap 3aBUCH OT U3I'BIHEHHETO Ha MIMPOK

00XBaT OT OCHOBHH HKOHOMHYECKH U
HOpMaTWBHM ycnoBus. Hwuro enHa wyact ot
o0moro 3akoHojarenctBo Ha OOmHOCTTaA

(acquis communautaire) He MOXK€ Ha MpPaKTHKA
na Obme oTaeneHa OT ocraHaiauTe. Tasu
B3aMMO3aBHUCHUMOCT € mojuepTana u B wi. 130 r
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Ot PumMckus JIOTOBOp, KOWTO MpEeABUKIA
W3MCKBAaHMATA 32 CKOJIOTWYHA 3aIluTa Ja Obaat
BrpaIcHd B ONpPENENSIHETO M IPUIaraHeTo Ha
npyrute  nonutukd  Ha  OOmHOcTTa.[7]
Exonornuynara nonutuka Ha EC ce ocHoBaBa Ha
OCHOBHUS IIPUHIIMII 32 CHbBMECTHO Pa3BHTHE Ha
NKOHOMHMKATa, KaTro Ia3apHO CTONAHCTBO H
ofas3BaHe Ha oKoyiHaTa cpena. [IpenmnocraBka 3a
TOBa € ‘“‘XapMOHHU3aLMATA Ha EBPOIEUCKOTO
3aKOHOAATEJICTBO B 0O0JacTTa Ha OKOJIHATa
cpena, TMpH IBSUIOCTHOTO — HM3TpaXkJaHe Ha
Berpemnus nasap. CTpaHUTE ¢ OTHOCHTEIIHO
BHUCOKH €KOJOTHYHHU CTaHIapTH ca B H3TOJHO
MIOJIO’)KEHUE, KAaTO BEYe pasnojiarar ¢ rojeMu
MIPOM3BOJCTBEHH MOLIHOCTU M Ca C €KOJIOTUYHO
ChOOpa3eHU TEXHOJIOTHH. Paznuunure
HaIlMOHAJIHHU TPOU3BOJCTBEHH CTaHIApTH CeE
ABABAaT  IIpeYKa 3a  OCBIIECTBABAHE Ha
CBOOOJIHATA THPrOBHs. XapMOHHU3AIMATA JaBa
BB3MOXKHOCT 3a BBBEKIAHE Ha OLIE MO-CTPOTH

HOPMAaTUBU  HAa  HAIMOHATHO  pPAaBHHUIIE.
CrnenoBatelHo, “xapMoHU3anuATa” HAMA
QITepPHATHUBA, THU KAaTO TPAHCTPAHUIHOTO

3aMbpCsiBAaHE M I[JIOOANHUTE TPOOJIEeMH Ha
exoJsiorusita (IpuMep - 030HOB CJIOW, MAapHUKOB
edexT) HanaraT MEXTyHapOIHO
CHTPYAHUYECTBO.

Ot 1987r., cnen parupunupane Ha Exnaaus
EBponeiicku 3aKOH, EO/EBponeiickara
oO0mHOCT/ pasmonara C TpaBHA OCHOBa 3a
3ammta Ha OKOJIHATa cpefa.

I1. U3JIOKEHHUE

KbpM mpaBHO3aABIKHTENHUTE aKTOBE Ha
EC cmena pma ce mocoun JlupektuBa
2008/99/EO na EBpormelickus mnapiamMeHT U
CoBera ot 19.11.2008r., oTHOCHO 3amMTaTa Ha
OKOJIHaTa cpena, 4Ype3 HakKa3aTeJHOTO IIPaBo.
IbpxaBUTe-4wIeHKH HMMaT 3aIbJDKEHHE Ja
TPaHCIIOHUPAT IUPEKTHBAaTa BbB BBHTPEIIHOTO
CH 3aKoHojaTencTBo a0 26.12.2010r. Tosa
€CTeCTBEHO ce€ OTHacsi u 3a PemyOnuka
Bwirapusi, kosTo € meiHONpaBeH wieH Ha EC ot
01.01.2007r. bearapckusT Hakazarenen
KOZEKC, OT CBOS, CTpaHa ChABPXKa ChCTaBU Ha
HSKOM HPECTBIUIEHHUs NPOTHB OKOJHATA Cpela.
B Hamiata mpaBHa nHTepaTypa MpoOJIeMBT 3a
XapMOHHM3alMs Ha OBIArapckoTO HAaKa3aTEeHO
mpaBo ¢ mpaBoro Ha EC, BB BpB3Ka C
NpPECThIUICHUATA TPOTUB OKOJHATa cpena, ¢
pasrienad B cratusita Ha M. Kupsxosa.[6] Ilo-
BaKHUTE MEPKH II0 aKTa ca CICIHUTE:
1) mpenocTaBsHe Ha Bb3MOXHOCT 3a HajaraHe
Ha HaKa3aTeJIHM CaHKUUM 334  CEPUO3HH
MOCEraTeNiCTBa BBPXY OKOJHATa cpega H
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yeITHAKBSIBAHE HA TPOTUBOIIPABHUTE JCSHUS B
EBpomneiickaTta 00IIHOCT;

2)  ycraHOBsBaHe HAa  3aIbIDKCHUS 34
TpaHCIIOHHpaHe B HAI[MOHATTHOTO
3aKOHOJATEJICTBO HA CTPAaHUTE - YJICHKH Ha
JTUPEKTHBATA,

3) ycTaHOBsIBaHE HA 3aIbJDKCHHUE 3a H3TOI3BAHE
Ha e(eKTUBHM METOJM 3a pasclie/iBaHE W
B3aMMOIIOMOILl B pPaMKUTE Ha IbpXKAaBHTE H
MEXAYy TIX. AKTBT BBBEXKIA YHHBEpCATHA
pasnopenoa, mpeicTaBsia MPaBo Ha IbPKABHTE
YWICHKH Ja mpeamnpuemar HCO6XOZ[I/IMI/ITG MCPKH,
rapaHTupaliy, 4e NpecThIJICHUATa IOCOYCHU B
JdupekTrBaTta ca HakazyeMd C e(QeKTUBHH
OPOMOPUUOHATHN ¥ BB3MHUPALIA HaKa3aTEIHO
MpaBHU caHKOUH. be3cmopeH wuHTEpec 3a
HAKa3aTeJIHONpABHATA TEOPUS M  MPAKTHKA
mpejcTaBisiBa pasnopendara Ha W17  OT
JdupexTrBaTa, ycTaHOBSBAIA 3aJBbJDKCHUS 3a
JIbPIKABUTE YIEHKH Jia TapaHTUpaT, ue
IOPUIIMYECKUTE  JIMIAa, Morar Ja  Objar
MOJIBEXKAAHU IOJI HaKa3aTellHa OTTOBOPHOCT 3a
MpecThIUIEHUs] Mo wi. 3 W 4, Korato Te3d
MPECTHIUICHUS Ca U3BLPIICHU B TAXHA MOJ3a OT
JHIle Ha PBHKOBOJAHA TO3UIHS B paMKUTE Ha
IOPUIIUYECKOTO nue, JelicTBaIIo
WHIWBUAYATHO WJIM KaTO 4YacT OT OpraH Ha
IOPUINYECKOTO JIWIIE, Bh3 OCHOBA Ha:

a) MaHJaT 3a [peNCTaBIsBaHE
IOPHUMYECKOTO JIUIIE;

0) mpaBoMoIIFie Ha B3eMaHe Ha peIIeHue
OT WMETO Ha IOPHIUYECKOTO JIMIE WIN
NpPaBOMOIIIE HA B3eMaHe Ha PEIICHHUs OT UMETO
HA FOPUIUYECKOTO JIUIIE HITH

B) MpaBOMOINME 3a YOpPaKHSABAaHE Ha

KOHTPOJI B PAMKUTE Ha IOPUINYECKOTO JIHILIE.
4. ycTaHOBSIBaHE Ha 3aJIbIKCHUE 32 JbPIKABUTE
— WICHKH Jia TapaHTHpaT, 4e MOJ| OTTOBOPHOCT
(makazatenHa — Oen. aBT.) Moxe Ja Obie
noasexxaano FOJI, xoraro numcara Ha HaA30p
WIM KOHTPOJ Ha JHIlE, MOCOYeHo B map.l e
HaIpaBHJIO BB3MOXHO H3BBPIIBAHETO Ha
MpecThIUIEHUE, TOCOUCHO B 4. 3 U 4 B moJiza Ha
IOPUMYECKO JIMIe, OT JIMIE HA HEroBO
noquuHeHne. OTrOBOPHOCTTA HA IOPHIHUYECKOTO
aune chrimacHo map.l W 2 He H3KIIYBA
HAKa3aTeJIHO TMpecienBaHe Ha (PHU3UUECKOTO
JWIE, W3BBPUIMTENNTE, TOAOYJIUTENN  HIIH
Cby4aCTHMIM B IPECTBIIJICHUATA IOCOYCHU B
.3 u 4.

B koHTeKcTa Ha MO - TOpEe HM3IOKEHOTO,
UHTEpEeC NpeCTaBIIsABA BBIIPOCHT 3a
NPUHIMIIMTE Ha eKOJIOrHYHaTa monuTuka Ha EC
10 OTHOIICHHE Ha ONa3BaHe HAa aTMOCQHEPHUST
BB3/YX.

Ha
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Jlo MoMeHTa TO3W BBIPOC HE € OWI
NpeIMET Ha JeTallIHA M3CJEABAaHHSI KaKTO B
ObITrapckaTa Taka M B YyXKIECTpaHaTa IpaBHA
nuTepaTypa. B Hamata mpaBHa smTeparypa,
OCHOBHUTE TMPHUHIMIIA HAa  EBPOMEHUCKOTO
EKOJIOTUYHO TMpaBO ca u3cienaBaHu ot [
[lenueB, koHTO YyKa3Ba, Ye TOBa ca: a)
MPUHIIMIIFT Ha TIPEANa3BaHEeTO; 0) MPUHIHITHT
Ha TPEBaHTUBHOCTTA; B) TPUHIMUIBT Ha
MIPHOPHUTETHO OTCTPAHIBaHE HA YBPEKIAHETO HA
OKOJTHaTa cpema Tpu W3TOYHWKA, U T)
»[IPUHIUITBT 3aMbpcuTeNAT Twiama” [1].

Tbif KaTo TE ca 3aKPETCHU B M3TOYHHUK Ha
€BpPEUCKOTO MPaBO OT Hail - BHUCOK paHr U ca
OTHOCHMHM KbM OIIa3BAaHETO HAa OKOJHATa cpena
B HEWHaTa ISJIOCT, MOXE Ja ObjJe HampaBeH
W3BOJI, Y€ T€ C€ OTHACAT W JIO OMa3BaHETO OT
3aMbpcsiBaHe Ha aTMOc(epHHsS BB3AYX, Karo
€JMH OT HCHHWTE KOMIIOHEHTH, BKJ. O30HOBHUS
cioit B atmoctepara. [[pyru aBTOpH, 3acThIIBAT
CTaHOBHIIIETO, Y€ NMPHUHIMIINTE HAa TMOJUTHKATA
Ha EC no oma3zBaHeTo Ha aTMOC(epHHS BB3AYX
OT 3amMbpcsiBaHe, (ONa3BaHETO HA HETOBUSA
€CTECTBEH CBhCTaB B CJOEBETE Ha pa3InyHa
BHCOYHHA — O€JI. aBT.) YCIIOBHO MOrar ja Objar
rmojipa3zieJicH! Ha JBe OCHOBHU rpymnu. [IppBaTta
rpyna BKJIIOYBA YETUPHUTE OCHOBHH MPHHIIUIA
Ha mnonutukara Ha EC mo oma3BaHeTo Ha
OKOJTHAaTa cpejia B HeliHaTa IUIOCT, U30POCHH B
. 174, an. 2 ,u3p. 2 ot AEO, xouto, Ha 00110
OCHOBaHHE, C€ OTHACAT 1O BCEKH €IWH OT

KOMIIOHEHTUTE Ha OKOJHaTa Ccpeaa, BKIL
aTMocepHHUAT  BB3AYX. Bropara rpymna
BKJIIOYBAa CHEIM(UYHM 33 ONa3BaHETO Ha

aTMOC(epHHsI BB3AyX NPHHIIMIHA, KOUTO MOTaT
na ObJaT W3BEACHU OT IIECTTE “TIporpamu 3a
IercTBUE” M TOBA ca:

a)ChbueTaBaHe Ha €BPOTEHCKOTO
eKOJIOTUYHO  TPaBO C  MEXKIYHapOAHOTO
MyOIUIHO paBo, MEXIyHAPOTHUTE

YHUBEPCAJIHH KOHBEHIIMH II0 OIa3BaHETO Ha
aTMoc(epHHUS BB3yX OT 3aMbPCIBaHE;

0) U3BBPIIBAHE HA MOHUTOPUHT U OOMEH
Ha WHQOpPMAaIHs 32 CBhCTOSIHHETO HA TO3H
MIPUPOJIEH PeCypC.

OT Tyk aBTOpPHT U3BEXKZa, Y€ TOBa ca
crnenupUYHN TPHUHIUIM HAa EKOJIOTUYHATA
noautrka Ha EC 10 oTHOIEHHE Ha OMMa3BaHETO
Ha aTtMoc(epHHs BB3IyX 3aMbpCsSIBaHE M cCa B
OCHOBaTa Ha MpPHEMaHUTe OT HETOBHUTE
WHCTUTYIIUM MPABHU AKTOBE ChC 33BIDKUTEIICH
xapaktep. B Tasu Bpb3ka MOXe 1a ce MOCOYH,
ye nea Ha CTO e obOesneyaBaHe Ha JIEJIOBOTO
obiecTBO Ha Oe3omacHa W TpejcKazyema
MEXIyHapoIHa THPrOBCKa Cpela, HaMajsBaHE
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Ha TapubHUTE W HeTrapudHU Oapuepu B
TBProOBUATA Ha CTOKH M yCIYyI'H, XapMOHHU3aLUA
Ha TMpaBWjara, peryaupailyd ThProBUATA U
NpOJIbIDKaBaHE Ha Tpolleca Ha JIMOepan3alus
Ha THPrOBMATA, B PAMKUTE HA KOWTO MoOrar ja
ObJaT CH3AANCHU OJIATONPHUATHU YCIIOBUS 3a

PBCT HAa  WHBECTHIIMUTE,  3a€TOCTTa U
THProBUsITa.  MapakemkoTo  CropazyMeHue
Ch3/laBa  €AWHCH  HMHCTUTYIIMOHAJICH WU

OpraHM3alOHEH MEXaHW3bM 3a peau3alus Ha
BCHYKH CIIOpa3yMEHHUS M JIOTOBOPEHOCTH Ha
VYpyrBalickus kpbr. To omnpenenss OCHOBHHUTE
¢$byHKININ Ha CTO u YCTaHOBSIBA
MeXIyHapoaHuTe opranu. Kem ¢QyHKIHMHTE Ha
CTO wmorar na ObIAT MOCOUYEHU: CHICHCTBUE
IpU  U3MBIHEHUETO, aJMHUHUCTPUPAHETO U
peanmuzanusATa Ha pasnopeAdUTe W IMOCTHTaHe
menra Ha ~ MapakemkoTo — CIiopa3yMeHHe,
MHOTOCTPAaHHH  TBPTOBCKH  CIIOpPa3yMEHHUS;
oOe3reyaBaHe TIPOBEXKJAHETO HA IPETOBOPH
Mexay wieHoBere Ha OpraHuzamusata 10
BBIIPOCH Ha TEXHUTE THPTOBCKH
B3aMOOTHOIIICHUS, peryimpane Ha
CIOpa3yMeHHusTa c pasmopenduTe Ha
Mapaxkemkoto  chriamenune. Ilo  moBon
KOHTPOJIHUTE (DYHKIMU, MOAXOIAIIO € Ja Ce
mocoyn, dYe MexaHM3MBT 3a 0030p Ha
THPrOBCKaTa MOJUTHKA MTPeICcTaBIsIBa opMa Ha
KOHTPOJ 32 W3MBJIHEHHUETO OT IBbp)KaBUTE Ha
TEXHHUTE 3aIbJDKCHHS [0 CIIOpa3yMEHHUsTa B
cucreMar

a Ha CTO. Ocmen TOBa, 4pe3 HEro ce
oOesreyaBa HeoOXoauMara NPO3PAYHOCT Ha
TBPTOBCKO MONUTHYECKUS  PEKUM  Ha
gneroBete Ha CTO. [2]

KbMm BBHHIITHUTE W3TOYHUIU Ha
eBpoIeiickaTa eKOJIOrHYHa MOJMTHKA CIIe/IBa Ja
ce mocodn U 4YiaeHcTBOTo Ha EC B
CBeTOBHATA TBLProBCKAa OpPraHu3alus, IpHU
KOETO akToBeTe Ha uHcTUTynuute Ha EC He
TpsiOBa Ja mpotuBopedar Ha HOopmuTe Ha CTO,
0e3 oryieq Ha TOBA, Y€ TOCIEAHUTE HSIMAT MPSIK
eeKkT B €BpOINEHCKOTO TpaBo. Pemenusra Ha
cbaa Ha EC u IIbpBOMHCTaHUHMOHHUSAT CBbJ
MPECTAaBIIABAT OTAETHA Tpyla W3TOYHHUIM Ha
€BPOIECHCKOTO EKOJOTUYHO mpaBo. KbM Tazm
rpyna W3TOYHHIIM Clie[Ba Aa OBJAT MOCOYEHHU:
Pemrenne Ha cpma Ha Chaa Ha eBpONEHCKUTE
obmHoctH ot 13.09.20051. (OJ B 176/03) [4].

[Mogpobno B HupextuBa 2008/99/EO, ca
3aIUTEHH OT TPECTBIIHA  IIOCETaTelICTBA
BB3IyXbT,  BKIIOYUTEIHO  cTparocdeparta,
MoyBaTa, BOJATa, JKUBOTHUTE, PACTCHUSATA.
Enementnre  Ha  pomoBus  00EKT  Ha
MPECTHIUICHUATA TPOTUB OKOJIHATA Cpena ca
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MpeIMeT W Ha OTMIETHUTE MPECTHIUICHUS, KOUTO
ca ypeneau B HK u B Jupextusa 2008/99/EO.
Te3u nesHUA ca MO CBOSI XapaKTep pe3yiTaTHH.
3aKkOoHOAATENAT € MPEIBUIMI HAKa3yeMOCT He
caMo TpY HaJM4Yhe Ha MPECTBICH YBPEXKIAlll
pe3ynTaT, HO U B CIy4aWTe, KOraro OOEKThT €
IIOCTaBeH B OMNACHOCT W C€ 3acTpaiiaBa OT
yBpeXJaHe, U ¢ (akTa Ha MPOCTO M3BBPILBAHE
Ha JessHreTo. To3H MoAX0/l € Bh3NPUET KAKTO OT
HK, Taka u ot eBpornelickaTta JUpEeKTUBA.

CyOexT Ha Te3W MPECTBIUICHUATa MOXKE
na ObJe BCAKO HAKa3aTEITHOOTIOBOPHO ITUIIE,
KaTo € HajJuIle M 0COOCH CYOeKT- JTBXHOCTHO
JHLE U B TO3U CIIy4au ce MPEABHIKAA MO-CTpora
HaKa3aTeJIHa OTTOBOPHOCT.

[Ipennoxennero Ha wWi.6 OT IUTHpaHATa
JupekTBa  TpenBMKIAa  OTTOBOPHOCT  3a
IOPUIMYECKUTE JINIA, KaTo [[bpKaBUTE - YICHKH
rapaHTHpaT, 4e IOPUINYECKHATE JIMIAa MOoraT Ja

ObIaT TOABEXKAAaHM IO OTTOBOPHOCT 32
MPECTHIUICHHUATA, IOCOUYEHH B WIEHOBE 3 U 4, B
cllyuad, KOraro Te3d [pecThIUIEHUS ca
M3BBPIIEHM B TAXHA TOJ3a OT JMIE Ha
PBKOBOIHA  MO3MLMSA B  paMKUTE  Ha
IOPUIUYECKOTO e, JeHCTBaIIO0

VHAWBHUIyaIHO WJIU KaTO 4YacT OT OpraH Ha
FOPUANYECKO JIHIIe.[5]

B OBarapckoTo HakazaTesHO MpPaBO HE €
mpenBujeHa  mogo0eH  BHJ — HakaszaTellHa
OTTOBOPHOCT, M3BECTHA OIe KAaTO KOJEKTHBHA
WM KOPIIOpaTUBHA HaKa3aTelHa OTTOBOPHOCT.
BhIpochT 3a HEHHOTO BBBEXKIAHE CHIIECTBYBA
B JOKTpMHAaTa, KaTo TBBPJAE CIOPEH |
JHUCKYCHOHEH. XapMoHU3anuATa Ha
EKOJIOTUYHO- HaKa3aTelHara MaTepusi € OT
M3KJIFOYUTENIHA Ba)XXKHOCT 3a €JHAaKBOTO U
ISUTOCTHO TIPOBEXaHe Ha nonutukara Ha EC B
OITa3BaHETO HA OKOJIHATA CPe/a.

3a mocneaHUTE TOAWMHH OsXa MpUETH
peaMiia 3aKOHOJATeITHH aKTOBE, MMAIIM 3a I[el
3alUTaTa Ha NpUpoJaTa U HEHHOTO Oma3BaHe.
JupexTnBata 00SBsSBa ONpeAeNeHH NESTHUS 3a
MPECTHIUICHUS U TO HE3aBUCUMO OT (hopMaTa Ha
BHHATa, U MO0 TO3M HAYUH SICHO C€ M3pa3siBa
HacoKaTa Ha eBpOICHCKaTa IMOJUTUKA M IIeJ-
orpanv4yaBaHe€ 10 MHHHMYM IIOCEraTrejiCTBaTa
BbpPXy OKomHaTa cpena. [loBeuero  oOT
ObpKABUTE-WICHKH  WMaT  3aKOHOJaTelHa
ypea0a, KosATO ChOTBETCTBA JI0 M3BECTHA CTEICH
Ha MPEIOKEHUATa Ha TUPEKTUBATA, HO TS HE €
JOCTaThyHa, 3a Jla C€ IOCTHTHAT IIeNNTe, a
MMEHHO: e()eKTHBHOCT Ha 3alllMTa Ha OKOJIHATA
cpena. Ilopagm Ta3um mnpuyMHA Cce Hajara
XapMOHHM3MpAaHE B HAKa3aTCIHONPABCH aCIEKT
Ha OOIIIECTBEHUTE  OTHOIICHUS, KOHUTO
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3acTpamiaBaT ¥ YBpPEXIaT, KaTo ISUI0, €IHO OT
Hali-lleHHUTE OJlara Ha 40BEYECTBOTO, YHUCTOTA
Ha OKOJIHATa Cpefa.

1I1. U3BOJ1U

B HK nwuricBa nmpaBHa ypenba, CBbp3aHa ¢
IPECThIUICHHUSTA, OTHOCHO U3II0JI3BAHETO,
MPOU3BOACTBOTO, BHOCBT M HM3HOCHT Ha

030HOHAPYIIABAIINTE BEIIECTBA, U3BEICHH KATO
MPECTHIUIEHUS CIIOpe TupeKThBaTta. MHOTO OT
NeSHUATa, KOWTO ca u30poeHn B U3 OT
Hupextusa 2008/99/EO mpencrasnsBar 1o cera
JeiicTBamaTa npaBHa ypeaoa aIMAHUCTPAaTUBHU
HApyIICHUs, KOUTO C€  OTJIMYaBaT  CbC
3HAYUTENTHO TMO- HHUCKAa CTeNeH Ha oOIIecTBeHa
omacHocT. TakuBa ca 3akoHa 3a BoauTe, 3aKOHA
3a omasBaHe Ha OKOJHATa cpela, 3aKoH 3a
OMoNOrMyHOTO ~ pa3HooOpa3ue, 3akoHa 3a
gucToTaTta Ha arMmocepHus Be3AyX u ayru. C
BBBCK/IAHETO HA HEYPEJCHHUTE CIydYau, Karo
npecThIUieHus, B Obarapckus Hakazarenen
3aKOH IIIe CE IMIOCTUTHE M O0SBABAHETO UM, KaTo
TakMBa C BHCOKa OOIIECTBEHA OMACHOCT U
CHOTBETHO I10- 3aCHJIEHa 3aIIUTa M0 OTHOIIEHHE
Ha o0eKTa Ha mocerarencTBo. [IpecTrIuieHnsTa
MPOTUB OKOJHATa cpena ca oOIIOOMAacHH,
3aI[0TO YBPEXKAAT WM 3acTpallaBaT JTUIHU HITU
MMYIIECTBEHH MHTEPECH Ha HeompezesieH Opoif
JUIa, HO OCBEH TOBa IOCETATENICTBATa BBPXY
OKOJTHaTa CpeJa CBhCTABIABAT  yBPEXKIAIIH
NEHCTBHUA, KOWTO BOAAT A0 OOeqHsABaHE Ha
OMOJOrMYHOTO  pa3HooOpasue 150107 S (4]
3aTPyJHEHO BBH3CTAHOBSIBAHE HA MPHUPOJTHUATE
ekocucteMu. OT TyK criegBa, 4Ye Te3H
NPEeCThIUICHUS WMaT ,,IBOMHO”  YBPEKAAIIO0
JeiicTBie - OT emHa CTpaHa 3acsrat
HEONMarompusATHO  TpaBaTa Ha  OTACITHHA
YOBCIIKM WHAWBHI, a OT Jpyra CcTpaHa
YBpPEeXKAAT WIIM 3acTpallaBaT OKOJIHATa Cpela,
SBSIBAIld C€ KOMIUIGKC OT eCTECTBEHH U
AHTPOMOTeHHU (h)aKTOPU M KOMIIOHEHTH.

OO0eKT Ha TNPecTHIUICHHATa TPOTHB OKOIHATA
cpena ca OOIIECTBEHUTE OTHOIICHHS, KOUTO
OCHUTYpSIBAT HENPEKOCHOBEHOCTTa HAa BCHYKH
€CTECTBEHH EIIEMEHTH, KOUTO ChCTaBIISIBAT
okomHara cpena. Cmopen w@wi4 or 3akoH 3a
oma3BaHe Ha OKOJIHATa cpea [8] KOMIIOHEHTUTE
Ha OKOJIHATa cpena ca: aTMOCHEpHHAT BB3AYX,
atMoc(epara, BOAUTE, I0YBATa, 36MHUTE HENpa,
TaHImaQThT, MIPUPOJTHUTE 00EKTH,
MUHEPATHOTO pa3HooOpa3ue, OHOJIOTHYHOTO
pa3Hoo0Opasue U HErOBUTE €TIEMEHTH.

Jluncea Hakazarenna ortroBopHoct B HK 3a
WHKPIMHUHUDAHH JEeSHHUs TPOTUB OKOIHATA
cpena, uspbpiienu ot FOJl/ropuaudecku auna/.
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[Ipumep Moke ma ObIe MOYEpIIEH OT ONMUTAa Ha
Hanus, @panuusa, benrusa, Yexusa, HWranus,
TTomma, JInutBa, Hcnanwms, Upnannus,
Ounnannusa, Xomanausd, Kumbp) KbpaeTo B
3aKOHOAATEICTBOTO cH ca MIPaBHO
perjiaMeHTUpalld UHKPUHUPAHETO Ha JESHUATA
CBbp3aHU C H3IIOJI3BAHETO, MPOU3BOJICTBOTO,
BHOCBT U H3HOCHT Ha O30HOHAPYIIABAIIUTE
BEIISCTRBA.
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AMUHHUCTPATHUBHO ITPABHA YPEJIBA HA EKOJIOTHYHATA OTTOBOPHOCT
ADMINISTRATIVE LEGAL SYSTEM OF ENVIRONMENTAL RESPONSIBILITY

Jdanuena IlerpoBa

Pe3rome: [Ipobnemara exkomorudHa OTTOBOPHOCT € o0ma KakTo 3a PemyOnmuka brirapus,
Taka ¥ 3a BCsKa OT cTpaHute wieHkd Ha EC. B Ta3u Bpb3Kka, 4pe3 CpaBHUTEIHO- NPaBeH
aHAIM3 Ha IpaBHaTa ypeada HAa EKOJOTMYHATa OTTOBOPHOCT, YpeldeHa B OBJIrapcKOTO
3aKOHOAATENCTBO M B mpaBoTo Ha EC, ce mpaBiAT KOHCTAaTallMd M TNPEATIOKCHHUS 3a
3aI’bJIBAaHE Ha NIPA3HOTH B OBIrapcKOTO 3aKOHOJATENCTBO M 3a YCHBBPILICHCTBAHE HA
MpaBHAaTa MaTEPUs OTHOCHO HapYIIEHUS U NPECTHIICHHUS ITPOTUB OKOJIHATA Cpela.

KiaouoBn AYMHU: BpE€OHU, CKOJOrMYHa OTTOBOPHOCT, HAPYIICHUA, ICTH, OKOJIHA Cpeaa

Abstract: Administrative rules gives us the legal framework of the study Law Institute
environmental responsibility. The issues environmental responsibility is common to both
the Republic of Bulgaria and for each of the EU Member States . In this connection through
comparative legal analysis of the legal framework for environmental liability arranged in
Bulgarian legislation and EU law to make findings and proposals to fill gaps in the
Bulgarian legislation and to improve the legal matter concerning violations and crimes

against the environment.

Keywords: damages, environment, environmental responsibility, harm, violations

I. BbBEJIEHUE

AIMUHHCTpaTHBHO TIpaBHaTa ypemda Ha
€KOJIOTHYHATa OTTOBOPHOCT C€ ypexnaa B
CHCIMATHUTE 3aKOHM Ha BCSAKAa Jbp)KaBa, Karo
BHPXOBEHCTBO HWMaT MEXIYHapOJHUTE aKTOBE:
Konsenuuure, [IupektuBuTe, TPaHCIOHUPAHU U
HEJeTUMa dYacT OT BBTPEUIHOTO MPUIOKHMO
HAI[MOHAJIHO TPaBO. BBPXOBEH 3aKOH 3a BCsKa
IbpkaBa € HeilHata KoHCTUTylMs, a oma3BaHETO
Ha OKOJIHATa cpeja € MPHU3HATO KOHCTUTYLHMOHHO
m3uckBane.CoriaacHo ui. 15 va Koncturynusra[l]
"PerryOnuka bwirapus ocurypsBa oma3BaHETO H
BB3MPOMU3BOJACTBOTO  HAa  OKOJHATa  cpena,
noJIpmKKaTa W pa3HoOOpa3ueTro Ha JKMBaTa
MIPHUPOJIa ¥ pa3yMHOTO H3MOJI3BaHE HA MPUPOJTHUTE
OoraTcTBa W peCypcuTe Ha cTpaHara", Clell aHaau3
HAa TeKCTa MOXXEeM Ja HalpaBUM IpaBHO-
peneBaHTHUS W3BOJI, qe EKOJIOTUYHHST
aHT@XMUMEHT Ha JIbp)KaBaTa € UMAaHEHTHA YacT OT
HeWHUTE QyHKINH.

OcBeH TO3M, KOHCTUTYLIMOHHM TEKCTOBE
ChOTHOCMMHU KbM Marepusita ca wi.2l, am.l:
"3eMATa € OCHOBHO HAIlMOHAJIHO 0OraTCTBO, KOETO
ce ToJ3Ba OT ocoOeHaTa 3aKpuja Ha Abp)KaBara H
001mecTBoTO" U 9. 55, KOUTO opMyIIupa IpaBoTO
Ha 37JpaBOCIIOBHA M OJIaroNpHsTHA OKOJHA cpena, B
CHOTBETCTBHE C YCTAaHOBEHUTE CTaHAAPTH W
HOPMAaTHBH B OCHOBHO YOBEIIIKO IPABO.

OcHoBHaTa uaes " e Ha
3aKOHO/aTeNaHaTa XapMOHHU3alus € Ja Objaar
KPpUMUHAIIM3UPAHH CEPUO3HHUTE IIOCETaTesICTBA
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BBPXY OKOJIHATa cpefa OT bpXKaBUTE-WICHKU Ha
EC, xaro mo To3u HauuH ce Ch3JaJle CUTYPHOCT U
epeKTHBHA 3allUTa Ha OKOJHATa cpela, U Ce
n30erHar MpaBHUTE  MOPOMYCKH, OT  KOHUTO
HapyILIUTEINTE J1a CE BH3IOJI3BAT.

B®B BpB3Ka € MOCOYEHOTO CieBa Jia ce OTOETIeKH,
ye Oparapckusat Hakazarenen xonekc[3] chabpxa
pasnopendu OTHOCHO TPECTHIICHUSATA TPOTHB
okosHata cpempa ( wi.352-353x, un.356e HK), Ho
JIUIICBAT pasnopendu, KPUMHUHAITU3UPALT
MIPOM3BOJCTBOTO, BHOCHT, U3HOCHT H ymoTpedaTa
Ha 030HOpa3pyIIaBamy BemecTra.[9]

II. M3JIOKEHUE

[IpaBHaTa pernameHTanus Ha €KOJOIMYHATA
otroBopHOCT B PenyOimka bwiarapus e ypeneHa B

MEXIYHAPOJAHUTE AaKTOBE U B  HAI[MOHAIHO
3aKOHOJIaTEJICTBO, @ UMEHHO[7]:

1. Me:xnyHapoAHUTE AKTOBE

1.1. Kouseniun

. CToKkx0/IMCKa KOHBEHIIUS 32 YCTOMUYMBHTE
OpraHWYHH 3aMBPCHTENH, TOJmUcaHa ot P.
boarapua wa  23.05.2001lr. B  CTokxo0M,

parudpunmpana ot HapogHoto cwOpaHHe CbC
3akon Ha 30.09.2004 r., 1.B., Op. 89/2004, B cuna
o1 20.03.2005 r. KoHconuaupaH BapuaHrT.

o Porepnamcka KOHBEHITUS OTHOCHO
nporeaypara I0 NpPEABAPUTENIHO 00OCHOBAaHO
Chrjacue TpPU MEXKJIYyHapOJHATa TBPrOBUS C
ONpeieNieHH ONMacHW XWMUYHH BEIIECTBA U
nmecTuIuan, parndunmpana cee 3akoH, [1.B., Op.
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55/2000r., o6n. /[1.B.,06p.33/2004r., B cwia ot
24.02.2004 r.

o Kousenius 3a TPaHCTPaHUYHUTE
BB3JICHCTBUSI ~ HAa  NPOMUILICHUTE  ABapHH,
noanucana ot P. bwarapus na 18.03.1992r. B
Xemsunku, Ouananaws, Parudumupana, /1.B., 6p.
28/1995r., B cuna ot 12.05.1995r.

1.2. Pernamentu

. Pernmament EO 1907/2006 na EBponeiickus
mapiramenT u Ha CobBera ot 18 nexemspu 2006 T.
OTHOCHO pErHCTpaINATA, OIICHKATA,
pa3peiaBaHeTO ¥ OTPaHUYABAHETO HA XUMUKAIH,
3a CB3mMaBaHe Ha EBpomeiicka areHmus 1o
XIMHKaIlM, 32 W3MEeHeHne Ha JlupexTuBa
1999/45/EO u 3a otmsHa Ha Permament Ne 793/93
Ha CeBeta u Permamenr Ne 1488/94 Ha
Komucusra, kakto u Ha JupextuBa 76/769/EVO
Ha CeBera u upektusu 91/155/ EMO, 93/67/ENO
u 2000/21/EO na Komucusara - REACH
Pernament Konconuaupan BapuaHT

. Permament EO 1272/2008 ma EBpormeiickus
napiameHT u Ha CwvBera oT 16 mexemBpu 2008 T.
OTHOCHO KJIacH(PUIUPAHETO, ETUKETHUPAHETO U
OITaKOBaHETO Ha BEIIECTBA U CMECH, 32 U3MCHEHHE
n 3a ormsaHa Ha JlupexktuBm 67/548/EMMO u
1999/45/EO u 3a u3menenue Ha Pernament EO Ne
1907/2006 /OB, L 353/1 ot 31 nexemBpu 2008 1./ -
CLP Pernament

. Pernmament EO 689/2008 na EBpormeirickus
napaameHT u Ha CouBera or 17 ronum 2008 T.
OTHOCHO HM3HOCAa M BHOCAa Ha OIACHU XHUMHKAIIH,
OB, L 204/1 ot 31 romau 2008 r.

. Permament 648/2004 w©Ha EBpomeiickus
napaameHT 1 Ha CwBeta ot 31 mapt 2004 r.
OTHOCHO JICTEPTEHTHUTE

. Permamesr EO  Ne  850/2004 Ha
Eponeiickuss mapnament u Ha CwBera oT 29
arpuia 2004 r. OTHOCHO YCTOWYMBHUTE OpTraHUYHU
3aMBPCUTEIM W 3a HU3MeHeHWe Ha JlupekTuBa
79/117/ENO.

. Permamenr EO Ne  1102/2008 Ha
EBpomneiickus mapmamenT w Ha CwBera oT 22
oktomBpH 2008 T. 0THOCHO 3a0paHara 3a H3HOC Ha
MeTalleH XUBAaK U HAKOW KUBAYHU ChCAUHEHUS U
cMecr W 0€30MacHOTO ChXpaHEHHWE Ha MeTalleH
JKUBAK

. Pernament EO Ne 1451/2007 na Komucusita
ot 4 nexemBpu 2007 r. OTHOCHO BToparta ¢asza Ha
10-rogumrHata paboTHa Iporpama, ImocoYeHa B Uil
16, maparpad 2 or [upexktuBa 98/8/EO Ha
EBpomeiickus mapiameHT U Ha CbBeTa OTHOCHO
MyCcKaHeTo Ha masapa Ha Owomunu, OB., L 325/3
ot 11 nexemBpu 2007 1.

o Permament EO Ne 1896/2000 ra Komucusita
ot 7 centemBpu 2000 T. OTHOCHO mbpBaTa ¢aza Ha
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mporpamara, rmocodeHa B wi. 16, maparpad 2 ot
HupexruBa 98/8/EO Ha EBpomeiickusi mapiaMeHT
u Ha CbhBeTa OTHOCHO OMOLUANTE

o Pernament EO 1107/2009 na EBpomnetickus
napnamenT 1 Ha CobBera oT 21 oktomBpu 2009 r.
OTHOCHO IIyCKaHETO Ha Ia3apa Ha IPOAYKTH 3a
pacTHTENHA 3allUTa M 3a OTMSHA Ha TUPEKTHUBU
79/117/EMO u 91/414/EVO Ha CbBeTa

1.3. JlupexkTuBu
. HupextuBa 67/548/EMIO ot 27 tonm 1967
OTHOCHO  CONIDKAaBaHETO  HA  3aKOHUTE H

peryianuuTe U agMUHUCTPATUBHHUTE pa3nopendu,
CBBP3aHH C KJIacCU(HULIHMPAHETO, OMAKOBAHETO H
eTUKETUPAHETO HA ONACHU XUMHYHM BEIIECTBa,
oTMeHs ce oT 1 roru 2015 1.

J HupextuBa 1999/45/EO Ha EBpomnetickus
napnameHT U Ha CwBera ot 31 mai 1999 r. 3a
cOnmkaBaHe Ha 3aKOHOBHTE, IOJ3aKOHOBUTE H
aJMUHUCTPAaTUBHUTE pa3Nnopeadu Ha AbprKaBHUTe-
YJICHKH OTHOCHO KJIaCH(HUIUPAHETO, OMaKOBAHETO
U CTUKETHUPAHETO HA ONACHU IpenapaTH, OTMEHS
ce or 1 ronu 2015 1.
. JupexTusa
OUPEKTHBAa  Ha

2006/121/E0O, HU3MEHSIIa
CoBera  67/548/EMO  3a
cOMmMKaBaHETO HA 3aKOHHWTE, Hapeadute U
aJIMUHUCTPAaTUBHUTE pasmopendu OTHOCHO
KIacu(BUIIPAHETO, OTIAKOBAHETO U €THKETUPAHETO
Ha OIMAaCHU BEIIECTBa, C N aJanTHPAaHETO W KbM
Permament EO 1907/2006

. HupektuBa 96/82/EO ma CoBeta 0T 9
nekemBpu 1996 T. OTHOCHO KOHTpojia Ha
OIACHOCTUTE OT TOJIEMU aBapUH, KOUTO BKIIFOYBAT
OITaCHU BeIECTBa

. HupextuBa 2003/105/EO na EBpormeiickus
napimament u Ha CobBera ot 16 nexemspu 2003 T.
3a u3MeHeHue Ha nupektuBa 96/82/EO na ChBeta
OTHOCHO KOHTPOJIa Ha OIACHOCTUTEOT TOJEMH
aBapyH, KOWTO BKJIFOYBATA OMACHH BEIECTBA

. HupextuBa 98/8/EO 3a myckaHe Ha mazapa
Ha OMOIUIHU TIPOTYKTH

. HupextuBa 2002/95/EO Ha EBpomeiickus
napaameHT U Ha CwBerta or 27 sHyapu 2003 T.
OTHOCHO OTpaHWYEeHHWETO 3a ymoTpebara Ha
OTIpe/IeTICHN OIAaCHHU BEIIECTBA B €JIEKTPUYECKOTO
U eJIIEKTPOHHOTO 00opyaBaHe - RoHS Jlupekrupa
HOBO

. HupextuBa 2011/65/EC na EBpomeiickus
napinamenT u Ha CpBerta ot § oHM 2011 1. 0THOCHO
OTpaHMYCHHETO 3a ymoTpebaTa Ha OINpeaesieHH
OlTACHU  BEIIECTBA B  EJIEKTPUYECKOTO U
€IIEKTPOHHOTO 000pyIBaHe (IIpepaboTeHa BEPCHS)
- RoHS 2 /lupexTtusa.

2. HauuoHaJ HO 3aKOHOAATEJICTBO

2.1. 3akoHu
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- 31U/l Ha 3akoHa 3a 3amUTa OT BPEIHOTO
BB3JICHCTBHE HAa XWMHYHHUTE BEIIECTBA M CMECH
(33BBXBC);
- 3akoH 3a 3amuTa OT BPEJHOTO BH3/ICHCTBUE Ha
XUMHYHUTE BemecTBa u cmecn /33BBXBC/
- 3akoH 3a U3MEHEHHE U AONBIHEHHE Ha
3akoHa 3a ona3BaHe Ha OKOJIHATA cpella 3aKOH 3a
oma3BaHe Ha okoJrHaTta cpena /300C/
2.2.  Hapenbu
- Hapenba 3a pena u HaunHa Ha KiacuduUupaHe,
OIaKOBaHE M €THKETHPAaHE Ha XMMHYHH BEIECTBa
u cmecw, [1.B., 6p. 68 ot 31 aBryct 2010 r., B crna
ot 31.08.2010 r., ITpunara ce no 31.05.2015 r.
- Hapenba 3a mpenoTBpatsiBaHe Ha roJIeMH aBapuu
C ONacHW BeIeCTBA W 3a OrpaHWYaBaHe Ha
NOCNEACTBUATa OT Tsx, o0H. J[.B., O6p. 39 ot 12
maii 2006 r., mocn. usm. JI.B., 6p. 25 ot 30 mapr
2010 .
- Hapen0a 3a ycnoBudaTa u pefa 3a ImyckaHe Ha
nazapa Ha Omouuau, B cuna ot 01.01.2008 r., 00H.
J.B., 6p. 4 ot 15 ssHyapu 2008 T.
- Hapenba 3a pega m HaumMHa 3a ChbXpaHEHHE Ha
ONacHM XWMHYHHM BelIecTBa U cMecH, [Ipuera c
IIMC Ne 152/30.05.2011 r., o6H. IB., 6p. 43 or 7
roan 2011 1.
- Hapen0a 3a pena u HaunHa 3a OrpaHU4YaBaHe Ha
MPOM3BOJCTBOTO, ymoTpedaTa WM IYCKAaHETO Ha
razapa Ha OIpeNeleHH ONacHH XUMHUYHHU
BEIECTBA, cMecH U uzaenus ot Ipunoxenue XVII
Ha Pernmament REACH, Ilpuera c IIMC Ne
376/30.12.2011 r., o6H. JIB., Op. 1 oT 3 sHyapu
2012 .
2.3. VYkazauus

VkazaHus 32 U3BbPIIBAHE U JOKYMEHTUPAHE
Ha OIIeHKa Ha 0e30MMacHOCTTa Ha ChXPAaHEHHETO Ha
OTAaCHH XMMHUYHHU BEUIECTBA U CMECH, M3/IaJeHU OT
MUHHCTBPA HA OKOJTHATA CPe/ia H BOJTUTE.
2.4.  CrpaTerdyckd HOOKYMEHT € IPUETUAT C
peleHre Ba MuHucTepcku cbBeT Ha 05.cenTeMBpu
2012r. - AKTyaJu3HpaH HAUMOHAJEH IUIAH 3a
JAeHCTBHEe II0 YyIpaBJeHHEe Ha YCTOMYHMBHUTE
oprann4Hu 3ambpcutesn /YO3/ B Peny0imka
boarapus,2012 r. + 2020 r./ (A-HIIJYYO3)
chriaacHo u3BineueHue ot IIporoxkom Ne 33 ot
3acejaHMeT0 Ha MUHHCTEPCKM CBBET Ha 5
centremBpu 2012 r. Bb3HuKBaHe Ha Bpeau M
MOHACSIHE Ha OTTOBOPHOCT Ha 0a3aTa Ha OCHOBHHSA
MPUHIUAI B E€KOJIOTUYHOTO TIPaBO, a HWMEHHO
»3aAMBpPCUTENAT TIrama‘. JlppxkaBaTta MOXe aa
W3II0NI3BA Pa3NIMYHK MMOAXOAH: MPSIKO PeryJHpaHe,
3aKOHH, HOPMATHBHH  aKTOBE, HOPMATHBH,
CTaHIAPTH M T.H., MKOHOMHYECKH HHCTPYMEHTH
(manbiM, TIAmAHWs, CyOCHIVM W Jp.), Ma3apHH
(mazap Ha KBOTM Ha €MHCHHM H TIXHOTO
chueTaBaHe). BbBTpemHOABPKABHUTE  ITOAXOIU
TpsiOBa Aa OBIAT IICJIEBH IO 3aJadH, aApecHpaHu
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mo o0OeKTH Ha BB3IEHCTBHE W OallaHCHpaHU U
e()eKTUBHU 10 METOJIU Ha Bb3jciicTBue. B Hail —
oOIM YepTH, CBETOBHUAT ONUT IMO3HAaBA TPHU
BB3MOKHHU MOAXO0Ja Ha IbP)KaBUTE U CBETOBHATa
0OIITHOCT, KaTO 15710, 332 peaTM3UpaHe Ha EKOJIOTO -
ukoHomuueckutre uenu: Ilpsiko peryaupane,
CBBp3aHO C  JECWCTBMETO HA  JbprKaBaTa:
HOPMAaTUBHO -  MpaBHU; aJMUHUCTPATUBHO —
KOHTPOJIHU MEPKHU; MPAKO PETIaMEHTUPAHE U T.H.;
HNxoHOMHYECKO CTHMYJHPaHE, CBBP3aHO C
Pa3BUTHETO Ha Ma3apHu MexaHu3Mmu; CmeceHH
MeXaHU3MHU, ChUETABAIM IbPBUTE JBa IMOJX0JA.

Bcuukute, Te ca  HacoyeHH  KBM:  a)
WHTepHANM3NpaHe Ha  eKcTepHanmuute  (T.e.
peaimzanus HAa  OPUHIOUNA  ,,3aMBPCUTEISAT

wrama”); 6) PasmpenensiHe W y3akoHsBaHE Ha
mpaBata ¥ OTIOBOPHOCTUTE 3a 3ama3BaHe Ha
oOmiecTBeHuTe Onara; B) MPEOAOJISIBAHE JIMIICATa
Ha 3aHWXKEHOCT KbM TIPUPOJAHHUTE PECYpPCU U
JIUTICaTa Ha Ma3apy | [EHU 3a TAX.

BaxkHa 0coOEHOCT Ha Ibp)KaBHATA MOJUTHKA
3a OMa3BaHE Ha OKOJIHATA Cpela Ha HAIlMOHAIHO U
MEXIyHapaJHO paBHHIIE Ce€ sBSIBa HEHHAaTa
KOMIUIEKTHOCT. B Tasu Hacoka € M IeHCTBaIIOTO
3aKOHOJATEJICTBO. IIpu HapylIaHaHe Ha
3aKOHOJATEICTBATa ClIeaBa Ja Ce€  IIOHEce
ChOTBETHA OTTOBOPHOCT, Hamupalia u3pa3 U B

AMYIIECTBEHA  CAHKIIWAL. Omndeckure U
IOPUINYECKUTE JIMIA TMOHACIT OTTOBOPHOCT 32
HapyllaBaHe Ha  JICWCTBAIIOTO  OBJITapCKO
3aKOHO/IATEJIICTBOTO, OTHOCHO oma3BaHe Ha
BB3MlyXa OT 3aMbpCsiBaHe, B TOBa YHCIO M TpHU
oma3BaHe Ha O030HOBHUSA CioH. OTroBOpHOCTTA
OuBa:

3.1. AJMUHUCTpaTUBHOHAKA3aTEIHA

OTTOBOPHOCT

Tsa e ypemena B un. 34 — 44 or 3YAB.
CyOcunuapHO NOpPUIOKEHHE Morar Aa HaMmepsT
CHOTBETHUTE aJIMUHHUCTPAaTUBHOHAKA3aTEIHU
pasnopendu Ha Hsikou 3akoHu kato: 3/BII, 300C,
3VT, xakTo ¥ un. 352, an. 4 n 4. 353, an. 4 ot
HK.
3.2.  TI'paxxgaHcka OTTOBOPHOCT
Tst € neNMKTHA U ce OCBILECTBABA MO OOLIHS
CPAKIAHCKO IMpaBeH pea Ha ocHOBaHWe 4. 170 —
172 ot 300C u 4. 46 — 54 ot 33/1.
3.3.  ExonoromnpaBHa UMYILIECTBEHA
OTIOBOPHOCT

Ts e pernmamenTupana B wi. 36 u wi. 42, an.
2 or 3YAB, xorato mpaBOHAPYIIUTEI €
fopuauuecko June. CyOcunmapHO NpUIIOKEHHE
Morar 1a HaMmepsat wi. 69 - 70, @wr. 162, an. 1 u 2,
1. 164, 4. 165, an. 2 m . 166 — 169 ot 300C.
3.4.HakazatenHa  OTTOBOpPHOCT/ €  KOCBEHO
3HaYeHHe/
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B pasrneknanata o0JacT ¥ IO KOHKPETHO B
o0JiacTTa Ha Oma3BaHE Ha KIMMaTa, MPUIOKEHHE
MOTaT Jla HaMepsT cieaHute pasmopenou ot HK:
qr1. 352, ar. 1 — 3 (3HauuTenHo - Oeid. aBT.,
HaTHOPMEHO 3aMBpCSBAaHE Ha BB3AyxXa); WI. 353,
an. 1 — 3 (myckaHe B eKCIUIOATalys Ha
MPENNPUATHE WIH TOTUIOCIEKTPHYECKA IIEHTpaIa —
TELl - npenu mnoCTaBSIHETO B JEHCTBHE Ha
NPEYNCTBATEIHUTE MY/H ChOpBKeHus); 4wi. 353a
(ykpuBaHe WM pa3riacsiBaHe Ha  HEBIpHA
HHPOPMAITUS 32 ChCTOSHUETO HA BB3/IyXa).

JbpxaBure wieHkd Ha EBponelcKusT cho3
MpUjiarat HaIMOHAIHUTE CH 3aKOHOJATEJICTBa IO
OTHOIIICHUE Ha OMpPENeNsIHE HA MPABHUS PEKUM 32
rpaXkJaHcKaTa OTIFOBOPHOCT, KOSTO MOKPUBA
Bpelu, IPUYMHEHU Ha JHIa 1 uMyiectBo. Crieasa
Jla ce OTOEeNeXH, Y€ MO OTHOIIEHHE HA OKOJIHATA
cpesa MPUJIOKEHNE HAMUPA CIICIUATICH PeriiaMeHT
Ha OTTOBOPHOCT, YMATO LEJI € Aa IIOKPHUEC HICTHUTE,
MPUYMHEHH Ha OKOJHATa CpeAa, Karo IIsio.
I'pmkaTa 3a oma3BaHe Ha OKOJIHATA CPefia € TprKa
Ha JIbpKaBaTa, Karo OIpeieNsiia pojs uMmar
npaBauTe CyOekTH. OCHOBEH NPHUHLMI 32
0o0e3IleTsIBaHe Ha €KOJOTMYHM IIETH, M 3a
MOHACSHE Ha OTIOBOPHOCTTa M € B CHIA:
"3aMBPCUTEISAT mama’”, BbBEJICH B
CHOTBETCTBUE C M3WUCKBaHUATA Ha wieH 174 ot
Horosopa na EC, crmegq mnompaBkuTe B
Maactpuxt. Cnopen /. Ilerpoa [9], nogpo6HO
B JlupektuBa 2008/99/EO, ca 3amuTeHH OT
MPECTHITHU MOCEraTesycTBa Bb3yXa,
BKJIFOUUTENIHO cTpaTocdepara, moyBara, BojaTa,
JKUBOTHUTE, PACTEHUATA, BUIOBETE

I1I. 13BO 1

B 3akmroueHue Moke 1a ce 00001, ue
eKOJIOTMYHATa 3aKOHOJaTenHa pedopma mMa 3a
el Ja BBBEAE CIWH MOo-I00Bp IPaBOB pex B
o0JlacTTa Ha OMAa3BaHETO HA OKOJHATa CpeAa H
YOBEIIKOTO 37paBe, a periaMeHTHpa U Peryjupa
COLMATHOTO M HMKOHOMHYECKOTO IIOBEJCHUE Ha
MHIUBUANTE, IOPUIMUECKUTE JIMLA U CTOINAHCKUTE
CyOeKTH B paMKHTE Ha YTBBPACHUTE HALIMOHAIHH
1 MEXIyHapOJHU HOPMH U CTaHIAPTH, TaKa 4ye Ja
ce rapaHTHpa KOHCTUTYUHMOHHOTO TpaBO Ha
Obirapckure rpaxJaHu na obuTaBaT
OnmarompusTHa M 3APABOCIOBHAa OKOJHA Cpefa.
ChllecTBEHO 32 YNpaBIeHUETO HA OKOJHATA Cpesia
€ TMOCJIe0BaTeTHOTO MpHUjlaraHe Ha MPHHLUIA Ha
"MHTerpupaHaTa MOJUTUKA" M BKIIOYBAHETO Ha
€KOJIOTMYHHUTE W3UCKBAaHWUS B APYTUTE, OCOOEHO B
OTpacIOBUTE TMOJUTHUKH, KaKTO M3HCKBAa Y.
130r(2) ma EEC Treaty. IlpoBenenoTo Hay4HO
nu3cieBaHe Ha IpoOjeMaTHKara, CBbp3aHa C
€KOJIOTHYHATa OTTOBOPHOCT, MO3BOJISIBA Jla OBJaT
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HaIlpaBCHU HAKOHU Io - 06]J_II/I HU3BOJM,
KOHCTaTalluu U NpCrIOpbKU.
1. Exonorununure HpO6J’IeMI/I, CBBbp3aHU C

OIIa3BaHETO OKOJHATA Cpela HMaT KOMIUICKCEH
XapakTep mopaad HeWHaTa crenuduka KaTo
O0CKT Ha MpaBHA 3alWTa. YCHENHOTO UM
paspemiaBane € OOYCJIOBEHO OT e(eKTUBHOTO
CHTPYIHUYECTBO MEXIY YUYEHU U CIELUATHCTU
OT pa3IMyHUTe O0O0JacTM Ha HaykaTa U
collMajHaTa MpaKTHKa.

2. PenyOmuka bbarapuss TpaHCIOHIOHHUpA
HupextuBa  2004/35/EC B 3akoHa 3a
OTTOBOPHOCTTa 32  MPEAOTBpaTsSBaHe U
OTCTpaHsIBaHE HA €KOJIOTHYHM IIETH . To3u dakT
MOKa3Ba JAJTHOBUJIHOCTTa Ha  OBArapckus
3aKOHOZAATEN B JIEMOHCTPHPAHE HA KEJIAHUETO
Ha HalllaTa CTpaHa, OT €/Ha CTpaHa, aKTUBHO J1a
y4acTBa B MEXyHAPOJHOTO ChbTPYJHHUYECTBO Ha
YHHUBEPCAJIHO PABHMILE IO MPEIOTBPATABAHE
IeTH W BPEIU Ha OKOJHATa cpena, a OT Jpyra
CTpaHa, J1a ObJe enuH oT naptHbopute Ha EC B
yCHJIMSATAa TIO pa3peliaBaHe Ha  CIOXKEHUs
€KOJIOTHUEH MpobieM B riiodasieH mMamal.

3. Cnen penoBHOTO WIEHCTBO HA HalllaTa CTpaHa
B EC, BBpXy ekonmornyHata ¥ TOJUTHKA TIO
Ola3BaHE Ha OKOJHATAa CpeAa CHJIHO BIIMSHHE
oka3Ba mnonutukata Ha EC B Tasm oOmnacr.
CnenoBarenno PenyOnuka bbiarapus akTHBHO
IIe y4acTBa M B PETHMOHAIHOTO MEXIYHapOIHO
ChTPYIHUYECTBO B pasriexkjaHara o0iacT Ha
paBuume EC, 1. e. me ywactBa B IIO-
HaTaTBIIHOTO (hopMupane Ha nonutrukara Ha EC
M0 Ola3BaHE Ha OKOJIHATa cpena. BbB Bpb3ka ¢
MMOCOYEHOTO MIPEIN3BUKATEIICTBO 3a
€KOJIOTHYHOTO 3aKOHOAATEICTBO M IpaKTUKaTa
[0 HEroBOTO IIPHWJAraHe IIe HpOABDKABa Ja
ObJIe MpoIechT Ha COMMKaBaHE Ha OBITAPCKOTO
C E€BpONEWCKOTO MpaBO IO OlNa3BaHe Ha
okoJHaTa cpeza. IlocnenqHoro € onpeneneHo ot
cieqHuTe (PaKTOpH: a) TMHAMHYHO Pa3BUTHE Ha
€BPOIEHCKOTO E€KOJIOTUYHO TpaBO B  Ta3u
HACOKa, M3MCKBAIIO HAIIUAT 3aKOHOJATEN OBp30
Jla pearupa Ha Ta3W JUHAMUKa, KOETO He BUHATU
MOXE Jla C€ U3BbpIIBAa CHOJIYWIMBO U
aJICKBaTHO; 0) HEOOXOAUMOCT OT CITCIIHATIUCTH -
€KO0JIO3H, BKJI. FOPUCTH - €KOJIO3H, B [IEHTpaJIHaTa
U MECTHa aJMUHHUCTpalMs, aHTaXUpaHU C
aHaJM3upaHe Ha mpaBHUTEe akToBe Ha EC B
pasriexxaaHata o05acT; B) HEOOXOAMMOCT OT
(uHAHCOBM pecypcH 3a peanu3anusi Ha
M3MCKBaHUATa Ha mpaBHUTE akTtoBe Ha EC,
KOETO HEMHHYEMO IIe Hajlara akTHBUPaHe Ha
YCHJIMSATa HAa KOMIETCHTHHUTE OpraHud Jia
AKTUBU3HPAT yCcuIIusATa 3a BBHHIITHO
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(¢uHaHCHMpaHe Ha CHOTBETHHUTE JCHHOCTH U 3a
e(eKTHBHOTO YyCBOSIBAaHE Ha CpeACTBaTa IO
eBpornenckuTe HOHIOBE.

4. MOCB cnenBa 1a noBuiy €(heKTUBHOCTTA Ha
CBHTPYIHUYECTBOTO KaKTO c pyTruTe
MUHUCTEPCTBA M BEIOMCTBA, TaKa U C HAYYHHUTE
u HENPAaBUTEJICTBEHUTE EKOJIOTUYHHI
OpPraHM3alli{ TPU CHCTABIHETO HA HOPMAaTHUBHU
aKTOBE I10 OINA3BaHE HA OKOJHATA Cpela, C el
cOnmmkaBaHe Ha OBJITAPCKOTO C EBPOMEHCKOTO
NPaBo B Ta3u HACOKa;
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EBPOINEMCKOTO YACTHO JPYKECTBO, KOHKYPEHT WJIHN ChIO3HUK HA

HAIIMOHAJIHUTE JAPYKXECTBEHOIIPABHHU ®OPMHU

THE EUROPEAN PRIVATE COMPANY, A COMPETITOR OR AN ALLY TO THE

NATIONAL COMPANIES

Beanera SlneBa

Pestome: IIpaBu ce Hali-00Ia XapaKTepUCTHKAa Ha BH3MOXKHOCTTA 3a NPEOJOJIIBAHE Ha
MIPEYKHTE MPEJ] THPTOBCKUTE JPYKECTBA U TI0-CKOPO PEl MATKUTE U CPEIHU MPEATIPHSITHS
3a CBOOOJHO YCTAaHOBSBAaHE Ha TEpUTOpHsTa Ha ENUHHMA eBpONEHCKH Taszap, upe3
BBBEXK/IaHE B MPaBOTO Ha EBpomeiickus chbl03 HA HOB HaJHAIMOHAIEH BHJ JIPY)KECTBO,
EBpomneiickoTo 4acTHO ApyxecTBO. JIHCKyTHpaT ce NpoOIeMHTEe W NPEYKUTE 32 TOBa B
HALOHAHUTE TPaBHU CHCTEMH W JIMICAaTa HA IOCIECIOBATEIHOCT B YeJHAKBSBaHE Ha
JIpy>KeCTBEHO-TIpaBHATa ypeaoa.

KnrouoBu IyMu: TUPEKTHBA, BPONEHCKO YaCTHO APYKECTBO, PETIIAaMEHT.

Abstract: The paper makes a general view over the possible options for overcoming the
obstacles regarding the freedom of establishment for companies in the European Union and
especially the small and medium sized enterprises which is the most essential part of the
creation of the European Single Market. It discusses the major differences in the national
regulations in term of the company laws in the member states and the lack of unification on

the base of terminology.

Keywords: directive, European Private Company, regulation.

I. BbBEJAEHHUE

Enna oT OCHOBHHUTE LIEIM IPU Ch3IaBAHETO
Ha EBponeickust Cbl03 U I0-CKOPO Ha HETOBUTE
npeiecTBeHuNy, EBpornelickata WKOHOMHYECKA
obmHocT ™ EBpomeilickure  oOmHOCTH, ©O¢
M3rpaKAaHeTo Ha EauHeH eBpomeiicku masap,
YUATO OCHOBHA KOHLEMIMS € cBoOomara Ha
ycraHoBsiBaHe. C TOBa HaIGKIUTE U OYAKBAHUATA
ca HACOYeHH KBM HACTBHIIBAHETO Ha TaKaBa
cB0o0O/Ia, KOSITO Jia TO3BOJM Ha JpPYXeCTBa U
¢bupMu 1a ce MpUABIKBAT Oe3 TpaHuIla, IPU KOETO
Jla MoTaT JIa OCBITICCTBABAT Om3HEC 0e3 MPEUKH Ha
TEPUTOPHATA HA KOSATO U JIa € IbprKaBa WieHKa, 0e3
32 TOBa Jia MMa NPEYKH OT 3aKOHOBO WIIU
aJIMHHUCTPATUBHO €CTECTBO.

I'eHepanHUAT aABOKAT MO AEI0TO Sevic [5]
Antonio Tizzan B eqHo CBOE M3Ka3BaHE II0 IOBOI
Ha nenoro Daily Mail [6], 3asBsBa ,,IIpaBoto Ha
YCTaHOBSIBaHE OOXBallla BCHYKA OHE3U MEPKH,
KOUTO ITO3BOJISBAT WX MPOCTO yJISCHSIBAT JIOCThIIA
JI0 IpyTa JbpiKaBa 4iIeHKa, OCTHIIA J0 CTOMAHCKA
AKTUBHOCT B Hes. IIpaBOTO Ha yCTaHOBSIBaHE €
JaBaHe Ha BBH3MOXKHOCT Ha 3acerHaTuTe JHIa Ja
y4acTBaT B CTONAHCKHS XHBOT Ha CHOTBETHATA
cTpaHa e(h)eKTUBHO MPH CHIUTE YCIOBHUS, KAKTO 33
MECTHUTE aura.”

bimzo YETHPHUICCET TCOJIMHHU cien
CH3IaBAHETO HA MBPBUS MPEIIICCTBEHUK Ha
EBpomeiickus cbi03, Te3U 00CMIaHUs, 3T0KEHU B
YUPEAUTEIIHUS JIOTOBOP, U3IIICKAAT JICCHH 3a
dbopMmynupaHe, HO TPYOHH 3a [OCTUTaHE.
KopmoparuBHaTta MOOHIIHOCT Ha ApYy>KeCTBaTa B
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pamkuTe Ha EBpomeiickusi Chl03 HE caMo, 4e Bce
OIlle HE € YCTaHOBEHa, HO MOXKE Ja Ce TBBPIH, Ue
Ha IpaKTHUKa € JOCTUI'HaJIa 1O KPpUTUYHA TOUKaA.

[IppBOHAUANTHUTE yCHIIMSA 3a IMOCTHTAaHETO
Ha I1eJITa, TocTaBeHa B JloroBopa 3a eBporneiickure
obomuoctu (JAEO) oT crpaHa Ha eBpONEHCKUTE
WHCTUTYLUH, C€ H3pa3siBa B MPHEMaHETO Ha
3aKOHOBH WHCTPYMEHTH, KaTO OCHOBHO CPEICTBO,
OCHUTYpsIBaIllO CONMM)KaBaHE Ha IpaBHATa ypenda B
00J1acTTa Ha JPY>KECTBEHOTO MPaBO Ha IbPIKABUTE
YIIEHKU.

VYenHaxkBsIBaHETO Ha JIPyKECTBEHOIpaBHATA
ypeILGa Ha BCUYKH IObpKaBU YJICHKU HE CaMO, 4C
He Oe IecHa 3agaya, HO W HEWIO IIOBEYe.
JbpkaBuTe WIEHKH CSKall OIe IO-PEeBHOCTHO
OTCTOSIBAT TOBAa pa3iM4Me, MOAXPAHBAHO MpPEIH
BCHYKO  OT  ¢QuckanHu  cTpaxoBe.  I[lpu
yupensBanero Ha OOmms mazap c¢ JloroBopa ot
Pum ot 1957r. pasznuuuara Ha Jpy>KECTBEHO-
mpaBHaTa ypenda Ha LIECTTE TOraBa AbPIKaBH
YJIEHKH € CchlecTBeHa. Te ca 6e3 chMHEHHE MHOTO
[OBeYE TMpH HACTOSNMIOTO  MHOroo0Opasme Ha
ABPKaBU YJICHKHW, MHOT'O OT KOUTO Ca AbpiKaBU OT
OMBLINMTE MJIAHOBH MKOHOMHKH, KBJETO Ma3zapHaTa
CTOIAHCTBO O€ MOJMEHEHO C IJIaHOBO, a IPaBHUTE

HU3TOYHUITA 3a HEroBOTO perynvpane
CYCIIEHAMPAHO.

II. U3JIOKEHUE

1. Heo6xoqumoctT ot EBpomeiicko 4acTHO

JPYKeCTBO
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Wnentudunmpaiiku MPEUYKUTE 3a
OCUTYpsIBaHE Ha ONTHUMANHO (PYHKIHMOHHpaHE Ha
OOmmsa maszap, B obnacTta Ha JpPY>KECTBEHOTO
IpaBo OsXa MPHUETH TMOpeaulla OT IAUPEKTUBU WU
pernmamentu. Criopen wi. 249 ot JIEO (wr. 189 ot
JENO u un 288 or J®PEC) permamentute
MPeICTaBIsIBAT TaKbB M3TOYHHUK HA TMPAaBO, KOMTO
rMa 00IIO MPHIIOKEHUE, Te ca 3aABJDKUTENHU B
CBOSITA ISUIOCT M C€ INpHJIaraT MpsSKO BbB BCHYKHU
IBPKaBU YICHKH.

IIpe3 2001r. ©e mpumer PermameHt
2157/2001/EC 3a EBpomeickoTo aKIHOHEPHO
IpyxkecTBo. AmOunmsata Oe perJaMeHThT Ja

Ch3Aalle HaJTHAMOHAIHO MApPYKECTBO, KOETO [a
M3BBPIIBA IEHHOCT HA TEPUTOPHUATA HA KOSITO U Ja
€ IbpXaBa WiIeHKa, 0e3 3a TOBa J1a € HeOOXOAMMO
HETrOBOTO MpeyYpeAsiBaHe B AbpikaBara YJICHKa, Ha
YUATO TEPUTOPHUS TO IMPEMECTBA CEHATHUINETO CH,
OCHOBHOTO MSCTO Ha JEWHOCT WM IICHTPATHO
yIpaBJcHHE. JBananecer TOIUHU cien
npueMaHeTo Ha PermamenTta, menra mga ce
rapaHTHpa CBOOOAHOTO BHKEHHE HA CTOKH, X0OPa,
YCIyrd W KamuTaimd, KakTo ©u cBobOomara Ha
YCTaHOBSIBAaHE Ha JPY’KECTBaTa HAa TEPUTOPHUATA HA
EC nme e mocturnara. bescnopen a ¢akrsT, 4e 3a
IBPBU IIBT C€ Ch3/laBa HAaIHAMOHATHA GopMa HA
npyxectBo. Ho Ta3u HajHaIMOHAJHA TpaBHA
dopmMa He mopakga ocobeH UWHTepeC W He
ompaBnaBa  ouakBaHusATa.  [lpuumHmTe 32
HEToJIeMUsl MHTEpPEeC KbM HeEsl ca Pa3sHOPOJHH, HO
elHa OT TAX e, 4Ye pasmopendurte Ha Permamenta
3a0paHaBaT pPETHUCTPHUPAHOTO CENANUIIETO U
rmaBHo  ympaBienue ©Ha EAJl  ma  Owppar
pasmojiaraHd B pa3iMYHU JAbPKAaBH  WICHKH.
[lomueprana e mpuUBBP3aHOCTTa Ha JPYKECTBOTO
KBbM T. Hap. TEOPHS 3a PEaTHOTO CENATHIIE, KOSTO
eMOJIEeMaTHYHUTE THIKYBATCITHU pELICHUs Ha
Cpna Ha EBpomelckus cbpi03 HEIBYCMHUCIEHO
00sIBABMXa KAaTO AWCPUMHUHAIMOHHA WMEHHO IIO
OTHOIIICHUE Ha CBOOOJAaTa Ha YCTAaHOBSBaHE 3a
IpyXecTBaTa W TMPOTUBOpeYalia Ha UIAesTa,
3asoxkeHa B Jlorosopa. Jlpyra npudnHa e roiasimara
nogunHeHoct ©Ha EAJl Ha HOpMmMuTe Ha
HAI[MOHAIIHOTO TPaBO Ha Jbp)KaBaTa YICHKA, Ha
YUATO TEPUTOPHSI C€ HAMHPA CEJIATUIIETO MY.

B HACTOPUYECKHU JjIa" uuesTa 3a
EBporeiickoTo  akIMOHEpPHO  JPYXKECTBO €
3a0eNexuTelTHa U ChC CBOETO Abaronerue. Mnesra
3a Hero jgatupa oT 1959r., korato BBB
BCTBIIUTENHATA CH JIEKIHMS WpeN CTYISHTH OT
QdakynTera MO0 WKOHOMHKA B YHUBEPCHUTETA B
Porepmam, Peter Sanders, mpodecop 1o
CpaBHHUTETHO TPaBO B ChHINUA yHUBEPCHUTET,
CIIOMEHaBa 3a BB3MOXKHOCTTa 3a Ch3JaBaHE Ha
HaJHAIMOHANIHA JpYy’KeCTBeHO-TipaBHa Qopma. C
TOBa TOM HM3pa3siBa 3arPMXKEHOCTTA CH 32 MAJKUTE
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U CpedHH TPEIUpUATHS, KOUTO Ja MPUIOOUAT
BB3MOXKHOCTTa OT CBOOOJHO TIpeMEecTBaHE Ha
celanuiie Ha JApy)KecTBaTa CH, Ha CBOOOIHO
KOOTIepHpaHe W MHTETPUpPaHe C JIPYTH ApPYy’KeCTBa
ot OOmHocTTa. MOTUBBT 3a TOBAa OMJI, Y€ UMEHHO
MaJIKUTE TPEIIPUATUS MMAT HYXKJa OT 3aKOHOBH
OCHOBHU 3a Ta3u CBO0OOJA, Thil KaToO MO IyMHTE Ha
npod. CaHgbpc ,,[OJIEMUTE W MOIIHH JAPYKECTBA
OTJaBHA Ca HaMEpWId HAuYWHU Ja pasmnojarat
Ou3Heca CU Ha TEPUTOPUSTA HA IPYTU IbPIKABU ",

PazButuero Ha uaesta Ha I[Iutep Canabpc,
Hail-HaKpas, Hamupa cBos u3pa3 u npe3 mapt 2008
r. e myonukyBano [Ipemnoxenuero Ha Komucusita
3a perimamMeHT Ha CbBeTa, OTHOCHO CTaTyTa Ha
EBpomneiickoTo gactHo apyxkectBo (EYJI). Llenra
3a MpeAIoKEHNETOo € Aa ObAaT BKIIOUEHH MAJIKUTE
U CpeIHU TPEANpUATHS B aKTUBHOCTTA Ha
Enunnns espometicku mazap (EEIT). Komucapsr
II0 BBIPOCUTE HA BBTIPEIIHUSA na3zap Malkbi
bapuue ustpkBa: ,,0Ot nocra apiaru Bpeme EEII
OoCTaHa 3aTBOPEH 3a MaJKUTE ©  CpEeIHU
MIPEeNNpHUATHSA, BPEME € [a 3all03HaeM Mallkhi U
cpeneH Ou3Hec ¢ Hero.

Ch3maBaHeTo Ha Ha/IHAIMOHATTHA
IpyxecTBeHa ¢opma, HacoueHa KbM MalKAA W
cpeneH Ou3HEC, € YacT OT MPEIBUICHUS MaKeT OT
MEpKH, IUIAHUPaHW B WHUIMATHBATa 3a TIO-
HATaTHIIHOTO  YKpelBaHE Ha  yCTOHYHUBOTO
pa3BUTHE U KOHKYPEHTOCIIOCOOHOCTTa Ha MaJIKUTE
U CpelHU TpeaupusTus, HapedeHa ,,Small
Business Act*“ (SBA) 3a Espomna. [1]
2. CbIHOCT HAa  NOHSTHETO
JAPYKeCTBO»

[lpemn w3sicHsIBaHE HA CHIIHOCTTa Ha
EBpomneiickoTo 9acTHO APYKECTBO € HEOoOXOIUMO
na Obae XapaKTepU3UPaHO IOHITHETO «YaCTHO
JPYKECTBO», C OTJIE] Pa3jiuKara B HAI[MOHAIHATA
IpYyKECTBEHO IIpaBHa ypeada B Ibp)KaBHUTE
yiaeHku. JIbpkaBuTe-wieHku Ha EBponelckus
CHI03 UMaT JB€ OCHOBHH ()OpMH 3a OpraHU3UpaHe
Ha Ou3Heca: ToBa ca T.Hap “‘partnerships”, kpaero
BCHUYKH WM TOHE HAKOW OT CHAPYKHUITUTE B TSIX
OTTOBapsT 32 3aJbJDKCHUITa Ha 00pa3yBaHHETO, U
“limited company”, mnpu KOSTO HHKOHl OT
YJIIGHOBETE HE € OTIOBOPEH 3a [BJTOBETe Ha
KOMIIaHHSATA.

Ha KonrtuHeHTa, 3a pa3nuka OT AHTIIUS,
UMa eJHa JAyMma, KosITo oOxBaia u ‘‘partnerships”
u ‘“‘companies”. Ha ¢peHckn ToOBa € mymara
société, a na Hemcku Gesselschaft. B Gbarapckoro
mpaBo ToBa € “ApyxectBo”’. B 3aBucuUMOCT OT
KOHTEKCTa, B KOWTO Ce M3MO0JI3Ba, IIOHATHETO MOXKE
Ja ce oTtHacs wnm go “‘partnership” wmm 1m0
*“company”’, um 1o aBere.

JbpkaBuTE OT JAaTWHCKAaTa W TepMaHCKaTa
uMaT JBa OCHOBHM Buma “‘limited
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companies”. Taka HapedyeHnata ‘‘share company”:
(®pannus:  société anonyme (SA); T'epmanus
Aktiengesellschaft (AG)), u “limited liability”
company (®panmms: Société & responsibilité
limitée (SARL); Tepmamms: Gesellschaft mit
beschrankter Haftung (GmbH)).

Ho 1973 r. CxanaMHaBCKUTE CTpPaHU UMaT
camMo eaMH THO Kommauus - the share company
(Aktiebolag (A/B); Aktieselskab (A/S)), HO mpe3
cblllaTa IOAHMHA I[aHI/Iﬂ BBBCIKIa BTOPU THUII

kommanus: the limited liability company
(Anpartsselskab).

Crt porudaT AHTJIMUCKU C€KBHUBAJICHT Ha
KOHTHHCHTAaJTHaTa “share company” e

perucTprpaHarta KOMIIAHHsSI C OrpaHHYaBaHE Ha
OTTOBOPHOCTTa 4pe3 aKIUH WU [SII0BE, KOSATO
MOXE Jla € KakTO YacTHa, Taka W IIyOJuYHa
koMmaHus. M3pa3pr “myOnudHa” Moxke J1a e
MOJIBEXKJAIll, Thil KaTo TOM HE O3Ha4daBa, ue
KOMITaHUATa € YyupeleHa ¢ NyOaudHo HaOpaH
KalluTaj, WIK IbK Y€ € JUCTBaHa Ha (hOHIOBaTa
6opca. To3m Bux KoOMIaHUSA MOXKE, HO HeE €
3aIBJDKUTENTHO Jla € ¢ HaOpaH oOT myOiukara
karmuTan. Cropex HIKOM aBTOPU  €KCIIEPTH,
aHIVIMACKAaTa yacTHA WIM IyOJIM4HA KOMIIAHUS €
SKBHBAJICHT HAa KOHTUHEHTaIHaTa Share company c
i 0Oe3 mnybnmyHo HabpaH kamutan. Jpyru
aBTOPHU CUUTAT, Y€ aHIJIMIICKAaTa YacTHA KOMIIaHHS,
BBIIPEKH U Jia HE € NpeAMET Ha CaMOCTOSTeHa
MpaBHA perjaMeHTalusi, KakTo TOoBa € Ha
KontuHeHTta, € BCBIIHOCT €KBUBIEHT Ha
kouTtuHeHTanHata limited liability company.
BebuiHOCT MO-JIECHO € Ja pasrpaHuuuM  share
company wu limited liability company wna
KonTrHeHTa, OTKONKOTO YacTHATa OT IIyOnu4HaTa
koMmranud B Aurimua. Ha KonTtuHeHTa mMmeTo Ha
BCEKM €IWH OT BHJOBETE KOMIIAHWU CBABPKA
HaVMEHOBaHME 3a Buaa. B AHrnms u aBara Buzaa
KOMITaHUM MMaT €IHO M ChUIO HPOABIDKEHHE Ha
naumenoBanuero - “limited”” (Ltd). B nonbinenue
Ha Ka3aHOTO J0KaTo B AHrius “private company”
— yYacTHaTa KOMIAHMSA € IpocTo QopMa Ha
company limited by shares, na Kontunenra limited
liability company e BTOpM BHA KOMIaHUs J0CTa
pasnuyna ot share company. Mmu 00600mieHO
Ka3aHo — aHriamiickata public company e
KOHTHHEHTanHara share company, aHriuiickara

private company e konTuHeHTanHata limited
liability company.
Taka  MOCOYHHUTE  OCOOEHOCTUTE  HA

MOHSITUETO ,,YaCTHO JPY>KECTBO”, ClleJBa Ja ce
AMaT NPEBUJ [PU U3ACHSIBAHE HA CHLIHOCTTA HA
EBporieiickoTo 4acTHO JpyKECTBO.

Ha 27 ronn 208 r. EBpomneiickata KOMUCHS
chbeTaBsl 40 EBpomneiickus chBEeT MNpensioKEeHUE 3a
permament 3a EY/I. Ilpemnoxkennero e 6asmpaHo
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Ha 4. 352 ot IPEC (npeaumen un. 302 na JIEC).
Cnen wHampaBeHH KoHcynTanuu EBpomeickusar
MapJIaMeHT B3eMa pelieHue 3a mpeanoxkenue Ha 10
mapT 2009 r. CnegBaTt nopenuna oT KOHCYJTaluH,
rocieHa ot Kouto € Ha 18 mait 2011 r.

Crnopen un. 1 ot Ilpemnoxenuero 3a
periaMeHT, MpaBHO-OpraHU3AIMOHHATA (hopMa Ha
EUIl e «4acTHO [pyXeCcTBO C OrpaHUYEHA
OTTOBOPHOCT». UJIEeH Ha JPY>KECTBOTO € aKIMOHEP
WU CHAPYXHUK, B 3aBUCUMOCT OT IPUIOKUMOTO
HAI[UOHAITHO paBo. AKIHOHEPBT e
CBHAPYKHUKBT Ca TpPHUTEXKATEeIN HA eJHa WU
MOBEYE «JISJIOBE WM aKIUW» ( B IPEIJI0KEHUETO €
M3M0JI3BaHO TOHATHETO «4acT»). B wm. 2, aim. 2 e
MIOSICHEHO CBHIBPIKAHWETO HA TIOHATHETO «HacTy.
ToBa € wiM AT WM aKIUs, B 3aBUCUMOCT OT
MPUWIOKUMOTO HalMOHAIHO TpaBo. Ho uacrtra e
JISUT OT KamuTala, u3pa3eH B IMPOICHT WM OpoH, u
WHKOPIIOpHpa MpaBaTa Ha IPUTEKATENS Ha YacTTa.

B un. 2 ca u3sicHeHU U ApYTH MOHITHS, KaTO
HAQ/I30PEH CHBEH, YIPABHTEICH OpraH, AUPEKTOP,
pasmipeneneHre Ha rmevyanoara u Jip.

Crnopen 4. 3 OT IpeUIOKEHUsI MPOEKT 3a
pernament 3a EYJ/I, TOo e ropuauyecko JuLe C
OTpaHHYeHa OTTOBOPHOCT. HeroBute wieHoBe, He
HOCSIT ~ OTFOBOPHOCT 32  3aIbJDKCHUSITA  HA
JIPY>KECTBOTO, OCBEH 3a 3alHCAHUTE ISJIOBE WU
akuuu. Kanuranst nHa EYJ[ e pasnmeneH Ha
«JacTy». AKIMHUTE WIH JSUI0BETE Ha JIPYIKECTBOTO
HEe MoraT Ja ce IpenjararT Ha peryJupaHuTe
rasapy, KOeTo MOHITHE € ChITIaCHO Wil 4, ai. 1, T.
14 ma JInpextuBa 2004/39/EC, kakTo U THPryBaHH
ype3 Jpyrd BUAOBe (UHAHCOBU HHCTPYMCHTH.
[IpeanaraneTo Ha OsI0BE WIM aKUUA OT CaMOTO
IpYy’»XeCTBO 1O HETOBHTE paOOTHUIM WK
CITY)KUTENH, KaKTO U JO0 WICHOBE My, HSIMa Jia ce
cuMTa 32 MyOJIMYHA MTOKaHA.

EYJl Tpsaba nma wMa Tpe3rpaHUYCH
XapakTep, KOETO ce W3pa3sfiBa B W3IBIHEHHE Ha
€IHO OT CJIEIHUTE YCJIOBHUA: IPYKECTBOTO Ja UMa
HaMepeHHe J1a OCHIIECTBIBA CTOMAHCKA JEWHOCT B
IbprKaBa WICHKa pa3iddHa OT IbpKaBaTa WIEHKa,
B KOSATO  JAPYKECTBOTO €  PErucTpUpaHo;
HaMEPEHHUETO 3a Mpe3rpaHryYHa aKTUBHOCT TPsOBa

Ja ce ChIbpKa B YUpEAWTEIHHS aKT Ha
JIpY’KECTBOTO; JPYKECTBOTO Ja KMMa KIIOH WIH
IObLUIEPHO O0pa3yBaHWe Ha TEPUTOpHUATa Ha

IbpKaBa YJICHKA paslMyHa OT IbprKaBaTa YJICHKA
no peructparuss Ha EUJl; moHe eauH akKIMOHED
WM CHIPYXKHUK TpsiOBa Aa ce rpa)<IaHu Ha Jpyra
I’bpKaBa WiIeHKa, a korato 4ieH Ha EYJl e npyro
Ipy>KeCTBO, TOraBa IbpKaBaTa Ha HETOBOTO MSCTO
Ha peructpaus TpsiOBa Ja € AbpKaBa WICHKA
pasinyHa OT Jbpxkasara, B koiaro EYJ/ e
PETUCTPHPAIIO CBOETO CENATMILE.
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IIpunoxumoto mpaBo 3a EUJ[ ca Hopmute
HAa caMus perjamMeHT, KakTO M akThT Ha
yupesiBaHe — IOTOBOP UJIU YCTaB.

PermaMeHThT mpenBukKIa 3a HEYpEIACHUTE B
HEro OTHOIIEHUS Aa ObAaT MpriiaraHd HOPMHUTE OT
HAIMOHAIHOT MPaBO HA AbprKaBaTa YiICHKA, KOUTO
TPaHCIIOHUPAT OOUIHOCTHOTO MpaBo. IIpuioxumo
MIpaBo IIIe ce MMa MPEIBHU/I MPABOTO HA IbpKaBaTa,
M0 MSICTOTO KBJAETO CE HAMHPa PETUCTPHUPAHOTO
ceJlaJIauIle Ha JPYKECTBOTO.

®opmupanero Ha EUIl Moxe nma Obae
OCBILECTBEHO IO HAKOJAKO HauyuHa. EX nihilo, B
CHOTBETCTBHE C IMpaBUjIaTa HA CaMUs PEIJIAMEHT;
ype3 mpeoOpaszyBaHe CIOpe] HOPMHUTE Ha caMus
permamMeHT, d4pe3 BIMBaHe WM  CIUBaHe,
ChOOpa3HO ypembaTra 3a MECTHUTE BIUBAHHS WU
CIIMBAHUS HA THPTOBCKUTE APY>KECTBA, WU KATO CE€
npujaraT HOPMHTE TPAaHCIOHHUPAINN IUPEKTHUBA
2005/56/EC.

VYupeaurenu Ha EYJ] morar nma Obmar u
(usnyeckn wim ropunuieckn yuna. EYJl moxe nma
Opme CB3MAZCHO Ype3 TpeoOpasyBaHe Ha
CBIIECTBYBAIIO  Jpy>kecTBO. KamurtamsT Ha
IPY’KECTBOTO TIPH HETOBOTO YUpesiBaHEe TpsOBa
na Obie HAITBJIHO 3allMCaH, MUHUMAIIHUAT pa3Mep
Ha KarmuTtana € 1 eBpo. Bceska mppikaBa wiieHKa
MOX€E Ja OMpEeNeNu 3a IPY>KEeCTBAa PErucCTpUpaHu
Ha HeifHa TeppuUTOpHs APYT pa3Mep Ha MUHUMAJICH
kanuTal, Ho He moBede oT 8000 eBpo.

Ynpasnenuero Ha EUII ce ocpmiecTBsBa ot
o0mmo cwrOpaHWe W YIpaBHUTEICH ChBET. BCHYKH
pereHus Ha YIIPaBUTETHHS ChBET TPsOBa 1a ObaaT
B IcMeHa dopma.

ITo BBIpOCa 3a ydacTHeTO HA PAOOTHUIIUTE
U CIY>KUTENUTE B ynpaButennure oprand Ha EYIL.
W3BecTHO €, We B TOBa OTHOIICHHUE JIMIICBAT
TPauIUK B peavlia IbpKaBH UYiICHKU. ChIIUAT
po0JIeM IBJITH TOMUHH O€ TpermrbHU-KaMbKa TpU
npuemManeTo Ha perimamenrta 3a EAJ. ToraBa Oe

npueTa JAUPECKTHUBA, KOsATO OMHPOTBOPU
MNPOTUBHUIIUTE U CHIO3HIIUTC HA HUJCATA. IloctaBn
ce mpar 3a 3aAbJDKUTCIIHO  YYacCTHE, aKo

YHCIEHOCTTa Ha pPAaOOTHUIUTE M CIYy>KUTEINUTE
HajBumasamie 500 qymu.

IIpu yupenssane na EYIl ce mpensuxna
CBIIOTO MpaBWJIO Ja ObIe NPHIOKEHO, aKko 3
Mecella ciel  ydpensBaHe Ha  JIpyKECTBOTO,
NpeABUA MPE3rpaHUyuHus My Xapakrtep, moHe 500
paOOTHUIIM MM CIIy>KUTEIM MMAaT KaTo OCHOBHO
MsAcTo Ha pabora monenenue Ha EYII, mamupario
ce Ha TEpUTOpHATA Ha IbpXKaBa WICHKA, KOATO
Ipuiara MpaBUIOTO 3a ydyacTue Ha PaOOTHHLIUTE
WIH CIy)KUTEJNUTE B YIPABUTEIHUTE OpraHd Ha
JpY’KeCTBOTO.

PernameHTBT ypexkaa OCHOBHHUS HpoOieM,
nuaeATa 3a KOATO € CaMOTO My Cb3JaBaHe, a
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HMEHHO  cBoOomaTa Ha  yCTAHOBABAaHE W
0e3MpeMnsATCTBEHOTO peanu3upaHe Ha uiesTa 3a
OusHec 0e3 rpaHuiy, moJoOHO Ha cBOOOAaTa 3a
¢buznuecKuTe IUna.

IIpnoxuMOTO TPaBo 3a IPEMECTBAHETO HA
cegasmmero Ha EYII ca mpaBunara Ha camus
pernamMeHT, KOHWTO HMa MpSKO MNPHIOKEHUE IIOo
OTHOILIEHUE Ha BCSAKO YYPENEHO IO perIaMeHTa
EUYII. YpenOaTa ce Hamupa B IJlaBa c€AMa OT HETO.
[IpemecTBaHETO Ha PErMCTPUPAHOTO CENANUINE HA
EY/] Hama na uMa 3a pe3yaTaT IpeKpaTsiBaHETO HA
IpY’KeCTBOTO WiM 3arybaTa Ha  HeromaTa
npaBocyOekTHOCT. C 11eJ 3aIIuTa Ha KPeOIUTOpUTE
WIM TPeTH IMIa ce NpeABWXAa 3abpaHa 3a
IIPEMECTBAHE HA CEJAINIIE aKO IPY’KECTBOTO € B
Ipoleaypa Mo MpeKpaTsiBaHe, JTUKBUIAIMS HIN
HECHCTOSITETHOCT.

IIpemecTBaHeTO 11I€ CE CUMTA 3a U3BBPIIECHO
OT natata Ha BmnucBaHe Ha EYJ[ B choTBeTHUTE
perucTpu Ha AbpkaBaTa-foMakuH. OT  TO3HM
MOMEHT HATaThK MPHIOKUMO MPaBO MO BBIIPOCH,
KOUTO HE C€ YypeKIaT NpsSKO OT peryIaMeHTa Iue
ObJaT HaIMOHAJIHWUTE HOPMH Ha JbplkaBaTa
YWIEHKA — JOMAKHH.

3. I[Ipo6Gaemu n npeyxn

Ot HampaBeHaTa KpaTKa XapaKTepCTHKa Ha
EUYIl oTHOBO ce OTKposiBa MpoOJIEeMBT, HA MBPBO
MAcTo, 3a cemanumiero. llog cemamume B
€BpOIIEHCKTa NPaBHA JOKTPUHA, 3aKOHOJATEICTBO
U TpaKTHKa OTJaBHA CE yMOTpeOsBa TPHUEIUHHOTO
MOHSTHE 34 CEJAINLIE - «MSCTO HAa PETUCTPALU,
«TJIaBHO YIPAaBIEHHE» M «OCHOBHO MACTO Ha
JeiHocT». B Hamero npaso, B ThproBCKHsl 3aKOH,
OCBEH TOHATHETO CEJaluIle, B ChIbPKAaHUETO Ha
KOETO C€ MMa NPEABUJ HACEIECHOTO MSCTO, YJIHIA,
HOMEp, CBIIOTO COYM M 3a IPHUBBP3AaHOCTTa Ha
HaIIeTo IMpaBO KbM TEOpHUATa HA PEATHOTO

ceJlayuIIe, KOSITO e o0siBeHa 3a
JUCKPUMMHAIMOHHA U B Hapylleue Ha OCHOBHUTE
NpUHLMIIKM Ha  eBponeiickoro 1npaso. llpu

MIPUEMaHEeTO Ha peryiaMeHTa, C LeN yJeCHsIBaHe Ha
KOpIopaTUBHAaTa MOOWJIHOCT W cBoOoma Ha
YCTaHOBSIBAHE 3a JApYy’KecTBaTa ce I[oa4depTaBa
BB3MOXKHOCTTa 32 IPOMSHA Ha PETUCTPUPAHOTO
celanuie, KOEeTO J1a MOXe Ja Cce€ OTAETH OT
MSCTOTO My Ha ympasieHue. [lo HameTo mpaso,
ofaue € HEBB3MOXKHO Ja C€ OTACIH €IHOTO
MOHATHE OT Jpyroro. ToBa TpeaBapUTEIHO
IMoCTaBs OBITApPCKUTE TBPTOBCKU JIPYKECTBA,
KakTo M OHE3W JpyKecTBa IeNAlMu Ja ce
YCTaHOBAT Ha TepuropusAta Ha PermyOnmka
bbiarapus B HEpaBHOCTOMHO TOJIOKEHHE, B
HEBB3MOXKHOCT Jla C€ BB3IMOJA3BAT OT IMIPaBara,
rapaHTUpaHd OT  E€BPONEMCKOTO TMpaBo IO
OTHOIIIEHWE Ha CIOocoOMTe 3a yupensBaHe U
penokanus Ha EYII B pamkute Ha EEIL
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[lomobHr ca w  TociaenuIuUTe  MPU
VIOpaKHABAaHE HA MPABOTO Ha YCTAaHOBSBaHE Ha
TEPUTOPHUATA HA JIPyra JbpKaBa MPUBBPKCHUK HA
TEopUsTa 3a EHCTBUTEITHOTO CEAAIHINE

IIpobnem cbio € u (PakThT, Y€ BBIPEKA U
Jla ©Ma MIPETESHITNH Ja TIPECTaBIsgBa CTHIIKA Hape
[0 OTHOIIEHHWE Ha OTIEISHE Ha PETUCTPUPAHO
celanume OT MACTO Ha YIpaBIIEHUE, TPaBH
BIICYATJICHHE, Y€ OOXBAaThT Ha IMPUIOKECHUE Ha
HOPMHUTE OT perijamMeHTa caMu Mo cede Ch MMaT
JTUCKPUMUHAIIMOHEH XapaKTep W MpOTUBOpeYaT Ha
OCHOBHU paBHia oT €BPOIEHCKOTO
3aKOHOMATeNCTBO. Ypenbara Ha wi. 48 ot HEO,
ompenens KbM KOM KPHUTEPHH CJelBa Ja ce
MIPUIBPKAT IBPKABUTE WICHKH MIPH OTPEACIITHETO
Ha TIPUBBP3BAIHUS 32 IPUIOKUMOTO PaBO PakTop
MpU JIpyXKecTaTa, 3a Jla UMaT T€ IpaBHA BPb3Ka C
OOmHocTTa W 3a KOUTO IMe Ce mpuiaraTt
MIPUHLMIINTE U cBoOoauTe rapantupanu ot JEO.
[IpaBHaTa Bpb3Ka Ha €IHO APYKECTBO C JaleH
HAI[MOHAJIEH CYBEPEHUTET € HETOBHAT JIMYCH
3aKOH, KOWTO OTpeaeis MPHIOKAMOTO CIPSIMO
HEero mpapo. 3a (Gu3MUecKUTE JIMIa Ta3u BPb3Ka C
oTpesieNieHa IbpKaBa ce ABsiBa TPaKJaHCTBOTO. 3a
THPTOBCKHTE IpyKecTBa ce M3II0N3BA
EeKBUBAJICHTHA KATETOPHS, CHCTOSAIIA CE OT [BE
YCIIOBHUS, KOWTO TpsiOBa Ja OBJAT H3MBIHCHU
eIHOBpeMeHHO. IIBpBOTO € ApyKecTBOTO Oa ¢
Ch3MIaZICHO B CHOTBETCTBUE C MPABOTO HA IbPKaBa
YJIEHKa U BTOPOTO YCIIOBUE € J1a UMaT CeAaluIlle,
[EHTPATHO YTpaBJICHWE WJIM OCHOBHO MSCTO Ha
neiHocT B pamkuTe Ha OOmHOCTTA. YmorpebaTa
Ha CBIO3a «WJIM» TIOKa3Ba AJITEPHATUBHOCTTA Ha
eMH OT TpuTe (PakTOopa BBHB BTOPOTO YCIOBHE.
ToBa ycnoBus Ha MpakTHKa JUICBAa B MPOEKTa 3a
perstameHnT 3a EUII, T KaTo BBIPEKH Aa UMa
HampeabK 3a KOMIOPOMHC Jaa ObAe pa3leicHo
CeNajWIeT0 Ha YIpaBlIeHHEe OT PETUCTPUPAHO
celaiuie, pErIaMeHTHT CTeCHsBa oOxBaTa Ha
CBOETO TMPHUIIOKEHUE OTHOCHO CyOEKTHUTE, Karo
IOCTaBd W3UCKBaHE B pazpe3 ¢ MpaBWiIaTa
noctaBau B JIEO, a UMEHHO HOpPMHTE My Ja Ce
npunarat 3a EYJ[, Ha KOETO W pEerucTpupaHoToO
ceJalIIIe U OCHOBHO YIIpPaBJICHHE Ce HAMHUPAT HA
TEpUTOpUATA HA JbpkaBa OT EBpormelickoTo
HKOHOMHYECKO IMPOCTPAHCTBO.

CrnenoBaTeHO MPOOJIEMBT € BIUICTCH B
MSCTOTO Ha ,,CeJAIMIIETO”  Ha JIPYXKECTBOTO,
koeto noo6Ho 1 Ha EAJ € 00BBp3aHo ¢ TeopusTa
3a JEHCTBUTEIHOTO CENATHILIE.

B mpaBHata mOoKkTprHAa Bede € HAJOXKEHO

CXBAIIAHETO, Y€ HMMEHHO IbpP)KABUTE WICHKH,
NOANPHKHUIIM HAa  TEOpUATa 332  PEATHOTO
ceanviie Ie Cce CTpeMAT Ja  HaloXat
JOIBJIHUTETHN MpaBwJIa, MOPOJIEHU oT

KOHKYpEHIUATA CBC coOCTBeHaTa HallrmoHaJIHa
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ypenda. Cepmo ako B JaJeHa JIbpKaBa
CBUIECTBYBAT 3aJbJDKUTEIHM M3UCKBAaHUS 32
MHUHHUMAJICH KaluTaj, 3a 3aJAbJDKUTENHO Y4acTHe
Ha paOOTHUIIUTE W CIYKUTEIHUTE B YIIPABICHUETO
U JIp., TO C BbBEXKJAHETO HA HOB HaJHALMOHAJIEH
BHII JPYXECTBO, MPH KOETO JIUIICBAT TaKWBa
M3UCKBAaHUSI, aBTOMATYHO BOAM IO NpPEKpaTsBaHe
Ha  JEHCTBUETO HAa  TE€3U  3aJBbJDKATEIHU
W3UCKBAaHUSA 3a MECTHHUTE IpPYKECTBECHOIPABHU
(dhopMu, mopaay TOBA, Y€ HOBHSAT BUI JPYKECTBO
1€ C€ SIBU KOHKYPEHT Ha HAI[MOHAJHUTE IpPaBHU
dhopmu.

Coopen nmnpemnopbkute Ha EBpomneiickus
napnamednt EUJ] TpsaOBa na ce moguuHsABA B Haii-
rojgsiMa CTeleH Ha HOPMHTE Ha OOIIHOCTHOTO
npaso. Ho yudpensiBaHETO Ha IpY>KECTBO, KOETO €
HEMo3Hato karo (opma naBa MNPEAUMCTBO Ha
HAI[MOHATHUTE JPYXKECTBEHO TIpaBHU (opMH.
Hosoct B mnpemnoxenuero 3a EUJ[ e, ue
IPYKECTBOTO HsMa Ja ObJle 3aIbJDKCHO Ja
OCBIIECTBABA OWM3HEC HAa TEPUTOPHATA HA TOBEYE
OT €llHa JbpXaBa WICHKA HEMOCPEACTBEHO CJEN
yupensBaHeTo cu, uiau abpkasa oT EEIIL, mogo6Ho

Ha  ycinoBuaTra  mnoctaBeHu  npen  EAJL,
EBpomeiickoTo o0eAWHEHHE 10 HKOHOMHYECKH
uHTEpeCcH W EBpONENWCKOTO  KOONEPATHBHO

IpyskecTBo. [Ipe3rpaHUuHUAT KOMIIOHEHT I11e ObJe
3aJIBJDKUTEINICH JBE TOJUHM CIE] YUpPEAsIBAHETO Ha
EYJl. ToBa 3ampixeHue 1I€ Jdaa€ HIKOU
MpeJuMCTBa 32 MECTHUTE (OPMH Ha APYKECTBa,
KOMTO 1IIe ca OCBOOOAECHM Jla peanu3upar
CTONIAHCKA  JEHHOCT W3BBH  pAMKUTE  Ha
HAIMOHAIHUS Ta3ap.

Konkoro m ga wusrinexga ONTUMUCTHYEH
TaKbB HOB BHJ HaJHAIMOHAIHO IPY’KECTBO, BCE
MaK TO III€ BJe3€ B KOHKYPEHLHUS C HAIlMOHATHHUTE
JpYy>KeCTBEHO-TIpaBHHU ypenOH, KOUTO ca He JoTaM
IbBKaBM W HajaraT peauna 3aJdbJKUTEIHU
€JIEMEHTH, KOMTO HE JaBaT cBoOoja Ha
IpykecTBaTa B M300p Ha MSCTO Ha CTOIAHCKa
JEHHOCT WJIM MO OTHOLIEHHE Ha YCTAaHOBSIBAaHE Ha
creuuUIHN BUIOBE CTONAHCKA JEHHOCT.

IlonoOno ©Ha EBpomeickoTo axImuoHEepHO
Jpy’KeCTBO, EBponeiickoro KOOIIepaTHBHO
IOpyxkectBo u EBpomeiickoto o0enuHeHue 10
WKOHOMUYECKU HHTEpECH, EBPONENHCKOTO 4YacTHO
JPY>KECTBO CE MpelIBMKa Aa 0bJe pPbKOBOACHO OT
CaMOCTATENIHN NpaBHIaTa, KOUTO HE MperpamaT
KbM ypea0a Ha HallMOHAaHOTO NPaBO Ha IbP)KaBUTE
wieHkd. LlenTa e ma ce HaMalu BMEIIATEICTBOTO
Ha JBPKAaBUTE WIEHKH, KOUTO ILIE CE€ CTPEMSAT Ja
HaJIOXAaT 3aJbJDKUTCIHN W3HCKBAHMS, CXOIHH C
BBTpEIIHO-TIpaBaTa ypeada, KOeTo He € LieiTa Ha
HOBHS BUJI APYKECTBO.
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III. 13BOAHN
Bonpeku ue EUJ] He e popmasieH Ha4yuH 3a
cOnmmKkaBaHe 15810 XapMOHU3ALUs Ha

npyxectseHoro mpaBo B EC, dyHKIIMoHaIHO
HEroBaTa pojsi € MMEHHO B Ta3W IOCOKa. 3a 1a
MoOJKe Ja ObJie yupeIeHO B IbpKaBa WICHKa, YUETO
JIpY’KECTBEHO MpaBO HE € B JOCTAaThYHA CTEICH
commkeno ¢ Toa Ha EC, 3a 1a MoXe 1a BBBEJE
pernamenta 3a EYII, me TpsOBa ma npenmpueme
penuia u3MEeHEHHEe Ha JAPYKECTBEHO NMpaBHATa CH
ypenba. A u Eppoma mma omutr c mOmoOHHU
HaIlMOHAHU ypeadW, KaTro ce B3eMe IPEABHI
pemwennero Ha Cpaa Ha EBpomeiickus cblo3 1o
nemnoto Centros [7] CohimecTByBa HATUCK CIIPSIMO
IPY’KECTBEHOTO TPABO HAa TE3M IBPKABH, KOUTO
TpsaOBa 1a HaMalsT pa3Mepa Ha MHHUMAITHUS
KaIuTal ¢ 1eJ1 Ja He IPUHYIAT KOMIAHUHUTE CH Ja
y4pensBar Apy>KeCTBa B APYTH AbPIKaBU YIIEHKHU, B
KOUTO HE ChIICCTBYBa TaKOBa HW3UCKBaHE
(manpumep BBHB BenukoOputanus). Te3u nbpxaBu
YJIEHKH, KOUTO HE Ca HAIpPaBWJIH HEOOXOAMMOTO B
MIOCOKa Ha cONMKaBaHE C MPOMSHATA a KalnTala,
cera elBa JIn OWXa MPHUBETCTBAIM €AMH HOB THII
xapMoHm3anus. To3u crnocod obade He € B yIIspo
Ha 3aWHTEPECOBAHUTE JIMIA, a B ymbpd camo Ha
IbpKaBaTa, KOSTO YIOPCTBa B JABAHETO Ha TIO-
romiMa  cBoOoga  OT  3agBJDKUTENTHH |
OrpaHHMYaBallly MpaBmia 3a JapyxkectBata. Ho nma
elHA TpyNa JIbp)KaBU YIIEHKH, KOUTO HAIPOTHB
Ouxa TMPHUBETCTBAIM NPHUEMAHETO HAa TaKbB
permameHT. ToBa ca OHE3M IbPKABU UICHKH,
YUUTO JPYKECTBEHO TIpaBHa ypexnba e B
CHOTBETCTBHE C ThIKyBaTenHuTe pemeHus Ha CEC
U 4yuATO ypenda maBa CBOOOAA Ha JpyKECTBATa.
TouHo Te3u AbpkKaBU OWxa OWIM TOBOJHH, THH
KaTO HalMOHATHHUTE MM JIPY>KECTBa IIE IONyYar
JOTBIIHUTENHA  cBoOoma  3a  u30op  Ha
IPYyKECTBEHO-TIpaBHAa (OpMa, KOATO OCBEH TOBa
e UMa IpearMCTBa 32 CBOOOIHO YCTaHOBSBaHE.

Bce mak chIecTByBaT HIKOJIKO TPaBHU
Ha4YMHA, KOUTO MOTAT Ji1a HaMaJIsIT KOHKYPEHIIUsATA
Ha EUJI. ITspBUsAT € 1a ce BbBeaT MpaBuiia, KOUTO
Jla OTpaHMYaT JOCThIA J0 Ta3d HOBA JPY’KECTBEHA
¢opma. ToBa Moxke na ce HampaBH, KaTo ce
M3II0JI3Ba CIOCOOBT 32 BPH3Ka HA JPYIKECTBOTO C
npeaAMeTa My Ha JIEHHOCT, WIM C MHHUMAaIHHS
Opoii Haetn nuua B Hero. Jpyrusar e ga ce mazne
IpaBO Ibp)KaBaTa Ja PEeryiupa B roiisiMa CTETeH
Besiko EUJI, yupeneHo Ha HeitHa TepuTopus. Taka
e ce TO03BOJM Ha [Abp)KaBUTE YJICHKH, [a
NPOABIDKAT Ja YIPAKHABAT 3aTbIDKATEITHUTE
MpaBWiia, KOWTO ca OOpeMeHsBAalld 3a TEXHUTE
coOCTBeHH  JIpy’>KecTBa.  BCBITHOCT  TakuBa
JNICHCTBUS M PEaKIM¥ Ha JIBbPKABUTE YIICHKUA Ha
MpaKkTHKa Iie caboTmpaT uiesTa, 3a KOATO Ce
BBBEX/Ia TOBA HOBO APYKECTRBO.
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PA3BUTHUE HA IPABHATA YPEJIBA 3A KOPIIOPATUBHA MOBUJIHOCT B
EBPOIIEMCKUSA CBIO3 (AEJIOTO VALE CONTRUCTION)

DEVELOPMENT OF THE RULES RELATED TO CORPORATE MOBILITY IN THE
EUROPEAN UNION (CASE VALE CONTRUCTION)

Beanera SlneBa

Pestome: JluckyTtupa ce mpobiem, CBbP3aH C MPaBOTO HA APYXKECTBaTa 3a CBOOOIHO

YCTaHOBABAHC

Ha TCpUTOpUATA Ha EBpOHCﬁCKOTO HUKOHOMHUYECCKO IPOCTPAHCTBO.

Pasrnenano e meno, Koeto JOIbBiBa M 00OrarsBa IOpeauIaTa OT ChACOHM pelIeHHs Ha
Cpna Ha EC, kato moTBBbp)KIaBa BB3NpHETaTa ChAEOHA NpPaKTHKA, Y€ IPaBOTO Ha
yCTaHOBSIBaHE BKJIIOYBA B ceOe CH BCHMYKM ()OPMH Ha MKOHOMHYECKA AKTHBHOCT B T.U. H
MIPaBOTO Ha MPE3rpaHnvHO NpeodpasyBaHe HA APYKECTBATA.

KirouoBu aymm: noroBop 3a ¢GyHKIHOHHMpaHe Ha EBpomeickus cbio3, Hpe3rpaHHYHU
npeoOpa3yBaHusi, cBO0Oa HA yCTAHOBSIBAHE, THPTOBCKH JPYKECTBA.

Abstract: The paper discusses an issue connected with the right of establishment for the
companies in the EU. The case discussed in the paper just continues and complements the
well-known court decision on the right of establishment, which includes the cross-border

activity for companies.

Keywords: companies, cross-border conversion, Treaty for the functioning of the European

Union, freedom of establishment.

I. BbBEJIEHUE

bm3o nmecerunerne cien MOCTaHOBSBAHETO
Ha emOnematnyHure pemenuss Ha Cpaa Ha
EBpomelickusi cpl03 ¥ HaMepeHHETO Ja Obae
paspeleH BBIPOCHT 32 CBOOOAHOTO YCTAaHOBSIBAaHE
Ha Jpy’KeCTBa M (PUPMH HA TEPUTOPHUATA Ha KOSITO
U Ja € JAbpXaBa WICHKa, E€BPONEHUCKOTO
Ipy>KeCTBEHO TpaBo Oenexxn 3actol. [IpaBmmara
3a CBOOOTHOTO YCTaHOBSBaHE, ,, JANTMOTUBHT Ha
€IMHHUS €BpONeicKku mazap, ce cOiabckaxa cC
HEBB3MOXXHOCTTA Jla C€ pas3yylnd CKOBaHAaTa
CXOJIaCTUKAa Ha PEBHOCTHUTE MPHUBBPKEHUIM Ha
HarmoHamHUTe mpaBwia. Okaza ce, ue OIM30
YyeTupJeceT TOOMHM CBOOOAHOTO [BMKEHHE Ha
X0pa, CTOKU ¥ KaluTalli, KaKTO W KOPIOpaTHBHATA
MOOWITHOCT Ha Jpy’KecTBaTa, HE CaMO 4e BCE OIe
HE € yCTaHOBEHa, HO MOXeE Ja ce TBBPAH, 4e €
JIOCTUTHAJA KpUTHUYHATA cu TOYKA.
[locraHoBennTe, Tpe3 MOCIEAHUTE TOMWHU OT
Cpna na Espomneiickus cpio3 (CEC) pemenus,
JOIBITHAXA 3aKOHOJAaTeNHaTa MPa3HOTa, OTHOCHO
cBoOo/aTa Ha YCTAaHOBSIBAHE Ha Jpy’KecTBara 3a
0e3MpPEensATCTBEHOTO TPEMECTBAaHE Ha YCTABHOTO
cellalMIlle Ha JpyXecTBaTra, TIpH 3ama3BaHe
KOHTHHIONTETa Ha MOpUANYEcKaTa WM JHUYHOCT.
Te3u pemenus Ha Chra oOkazaxa HM3KITFOUHTEITHO
BIMSHUE W 3a pa3BUTHETO Ha ypexbara Ha
HAI[MOHATHUTE MEXIyHAPOTHO-YaCTHH HOPMHU B
Ta3d HacoKa, KakTO0 MW 33 HMHIUPEKTHOTO
cOmmKkaBaHe Ha  JPYKECTBEHOTO IIPaBO Ha
IBPKABUTE YJICHKH.
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I1. U310 KEHUE
TonkBarenaure pemenns Ha Cpaa Ha
EBpneiickusa cpro3 (CEC), xouto ca oT 3HaueHUe
32  Pa3KpenoCTsBAHETO W  YJECHSABaHEe Ha
KOpIIOpaTUBHATa MOOWIHOCT Ha TBPTOBCKUTE
npyxecrBa B pamkure Ha EC wu EUWIl, ca
TBJIKYBAaTEIHUTE PELICHHUS TIOCTAHOBEHHU I10 JiesiaTa
Daily Mail [1], Centros [2], Uberseering [3],
Inspire Art [4], m Cartesio [5]. 'maBHaTa 3acmyra
Ha TE3U pPEIICHUA € YCTAHOBABAHCTO, 4Y€ BCAKO
HaI[MOHATHO  3aKOHOJATEJICTBO HAa  JIbpKaBa
YIEHKa, KOATO MPEMsITCTBA OCHOBHUTE CBOOOIN Ha
Jpy’KecTBaTa 3a U300p Ha de facto cemanuiie Ha
IPYKECTBOTO, € B MPOTHBOPEUYHE C €BPOIEHUCKOTO
MpaBO, KOETO TMPEJACTaBIsIBa IUCKPHUMHHAIHS,
KosATO ¢ 3abpaneHa ot JloroBopa. Hapymenmsra
HMaT CBOETO NPOSBICHHE TJIaBHO B JIBE HACOKH.
Ha mppBO MSCTO TIO OTHOIIIEHHE Ha Ch3/IaBaHE Ha
Mpedkd OT JbpKaBaTa II0 TIPOW3XOA Ha
JIpPY’KECTBOTO 3a HAllyCKaHE W Ha BTOPO MSCTO
Ch3/1aBaHE Ha MPEYKH OT IpHEMaIlaTa AbPKaBa, B
KOSTO JaleHO JApYKEeCTBO IIpeMecTBa de facto
CEeJIANIMIIETO CH, J1a C€ YCTaHOBH, KaTo C€ M3HMCKBa
Herosara npeperucTpanus, cb0o0pa3Ho
HAI[MOHAITHOTO 3aKOHOJATEJICTBO Ha MpreMaliara
nepkaBa. Eto 3amo B pemrenusara cu CEC ce
NPOM3HACS B 0J13a KaKTO Ha 3a0paHaTa 3a MpedKH
3a yCTaHOBSIBAHE, TaKa U 32 HAITyCKaHe.
OcBeH TOpPENOCOYEeHUTE JIeTIa, IPYTo Jelo
OT 3HAaYCHUE 3a THIKYBAaHETO Ha cBoOomaTa Ha
yCTaHOBSIBAaHE, B CMHUCHJI Ha yJIECHABaHE Ha OU3HEC
AKTUBHOCTTA 3a JPY’KeCTBaTa Ha TEPUTOPHUATA Ha
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EBpomelickoTo  MKOHOMHYECKO  MPOCTPAHCTBO
(EMID), e nenoto Cartesio. B ToBa neno CpabT Ha
EBpomelickata  oOmHOCT €  ce3upaH  3a
[IpeaBapUTEIHO 3aKIII0UYEHHUE OTHOCHO

TBIKyBaHeTO Ha WiI. 43 1 wr. 48 ot IEO (HacTosI]
1. 49 u un. 54 or JOEC), BBB Bpb3Ka ¢ 0TKa3a Ha
YHTapCKUs ChJI Jla BITUIIC MPOMSHA B ThPTOBCKUS
PETUCTBP OTHOCHO CEAANUINETO Ha JIPYKECTBOTO,
nmopaau mpemectBaneTo My B WMtanus. OCHOBHUAT
MpeIMeT Ha HMCKaHEeTO 33 TNPEIABAPUTEIHOTO
cranoBume Ha Cpaa e Owio nma ce ngane
3akmoueHue ganu wi. 43 uw wi 48 or JIEO
3a0paHsBaT Ha IbpXKABUTEC YJICHKU Ja Hajarar
ssBHa 3a0paHa 3a  JIPYXeCTBO,  CBH3AaJEHO
ChOOpa3HO  HEWHOTO  3aKOHOAATEICTBO, 1A
MPEMECTH CeNaMINeTO CH B Jpyra IbpikaBa
yjieHKa, Oe3 mpeau ToBa Ja € HEoOXOAUMO
HETOBOTO TpeKpaTsBaHe W JHKBUaanus. Jlemoro
HaroA00s5Ba 1Mo CBOsI mpeaMeT nenoto Daily Mail.
C moCTaHOBSBaHE Ha 3aKIIOUEHUETO IO JEIOTO
Cartesio, CpOpT HE OTMEHA  PEUICHHETO
moctaHoBeHo 1o Daily Mail, a HampoTuB —
NOTBBbpKJaBa TO, KaTo 3akimodaBa: ~ChoOpazHO
HACTOSIIIIOTO CHCTOSIHAE Ha 3aKOHOJATENICTBOTO,
1. 43 u un 48 or JIEO Om ciexpsanmo nma ce
TBJIKYBAT KaTO IIpaBuJia, KOHUTO HE H3KIIOYBAT
BB3MOXKHOCTTa HAIIMOHAJHUTE NPaBHU ypenOHu Ha
I'bpKABUTE WIEHKH, ChOOPa3HO KOUTO € Ch3/1aJIeHO
JIAJICHO JIPYXKECTBO, J1a HE TO3BOJISBAT HA CHIIOTO
Jla TIPEeMECTH CEJAIUIICTO CU Ha TEPUTOpUSATA Ha

Jpyra  JbpKaBa  WIGHKa Tpd  3ama3BaHe
HAIlMOHAJHOCTTA HA  JbpXKaBaTa IO  CBOS
pou3xox” .

HNHTepecHOTO 1O TOBa pelleHHE € He
(hakTpT, e ChIBT MOMyCKa MPaBOTO Ha IbpKaBa
WIeHKa Ja OrpaHHYd IPaBOTO Ja IpPeMecTH
CEeJNIMILIETO Ha JPY>KECTBOTO Ha TEPUTOPHUSATA Ha
Ipyra ObpkaBa WICHKa, a MO-CKOpPO (aKThT, ue 3a
mepBu T CEO ThikyBa wi. 43 u wi. 48 ot JIEO,
B KOHTEKCTa Ha NPEMECTBaHE Ha CeJalUINe OT
e/IHa JIbprKaBa WieHKa B apyra (maparpag 111-113
OT PEIICHUETO).

Crnen mpoab/DKWTENHA Tay3a OT JHIca Ha
KakBOTO M Ja € AakKTHUBHOCT OT CTpaHa Ha
CBPONEHCKUTE HMHCTUTYIMH B oOnacTra Ha
€BpOMNENCKOTO JIPYKECTBEHOTO MPaBoO, Ipe3 IOIU
2012 r. CEC e ce3upaH cbC 3aluTBaHe 3a
MPEIOJULUATHO 3aKIII04YEHHUE OTHOCHO
ThIKyBaHeTO Ha wwieHOBe 49 m 54 JDEC,
OTIIPAaBEHO B paMKUTe Ha CIOp IO TOBOA Ha
[PE3rpaHUYHO IpeoOpa3yBaHe Ha JpPY’KECTBO,
Y4peleHO MO0 WTAJIMAHCKOTO IIPaBO, B JPY>KECTBO
10 YHTapCKOTO TIPaBo.

Ot ¢aktuuecka crpaHa mo [enoro, Vale
Costruzioni € JAPYXeCcTBO C  OrpaHUYEHa
OTrOBOPHOCT. TO € ydYpeldeHO MO HUTaJIMaHCKOTO
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IPaBO W € BIHCAaHO B THPTOBCKUS PErHCTHpP Ha
Pum na 16 HoemBpu 2000r. Ha 3 derpyapu
2006 T. TOBa JApYXKECTBO IIOJaBa 3asBJICHUE
3aJTM4aBaHe OT MOCOYEHUS PETUCTHP, C HAMEPEeHUE
Ia TIPEMECTH CENAIWIIETO W JeHHOCTTa CH B
VYHrapusa, karo mnpekpatu cbuata B Hranua. B
CHhOTBETCTBHE C UCKaHeTO, Ha 13 despyapu 2006 r.
OpraHbT, KOUTO BOJM peructbpa B PuMm, 3annuana
MIOCOYEHOTO JpyXecTBO. [IpeaBun M3MCKBaHUATA
3a MUHHMMAJICH KalWTall, ChUIUAT € BHECEH C Led
IPYKECTBOTO Ja ObJle BIOHCAHO B THPTrOBCKUS
peructsp B YHrapus. C ormen Ha peructpanusra
Ha JpYy>XECTBOTO IO YHrapcKOTO TpaBo, Ha
19 suyapun 2007 r. mpexncrasutensT Ha VALE
Epitési momaBa mon6a mpen Chaa Ha Bymamema,
KOHTO 3ace/aBa KaTo ThPrOBCKHM ChJA. B mosbara
cu npencrasutenat nocouyBa VALE Costruzioni,
karo mnpasojaten Ha VALE Epitési. CpOpT Ha
bynamemia ce mpom3Hacs B KayecTBOTO CH Ha
II'bPBOMHCTAHIIMOHEH THPTrOBCKU CHJA U OTXBBHPIIA
Mombara 3a peructpanus Cesupanust ot VALE
Epitési OkpbikeH amenatuBeH cbi Ha bymamema,
BBHB BTOPOUHCTAaHITMOHHOTO MIPOU3BOJICTBO
MIOTBBPXKJIaBa ONpefeNieHHeTo 3a oTkas. Cropen
MPIWIOKUMHUTE  YHTApCKH  HOPMH  OTHOCHO
Ipy’KecTBaTa, YUYpEOEHOTO U pPErUCTPHUpPaHO B
Urtamus apykecTBO He MOXKe Ja MPEMECTH
Celanumero cd B YHrapus u Jna Obae
peructpupano B mnowuckaHara ¢(opma. Cropen
YHTapCKOTO MPaBO B THPIOBCKHUSI PETUCThP MOrat
na  Qurypupar eIWHCTBEHO UW30pOCHHTE B
HAI[MOHATHOTO TpPaBO Ha YHrapus OCHOBaHHS.
CrnenoBaTenHO HE € BB3MOXKHO KaTo IpaBojares
na Obae TMOCOYEHO [IpYKECTBO, KOETO He €
YHTapCKO.

VALE Epitési monaBa KacalMOHHA anba
npen BbpxoBHUS CBH, C LEN ONpPENEICHUETO 3a
oTKa3 Aa ObJe OTMEHEHO U Aa Obje pa3nopeieHo
BIIICBAaHETO Ha TOBa JPYKECTBO B THPTrOBCKHUS
peructbp. To mocouBa, uYe O0O0XKaIBAHOTO
ompeseNieHne ~ HapyllaBa  pasmnopenoure  Ha
giaeHoBe 49 JAPEC u 54 JPEC, xouto wmmar
IPSIKO TIpUIIoXKeHwue. [7]

Henoto VALE Epz’tési € orJieJajJHo JIeJ0 Ha
nenoro  Cartesio, KOETO c€ OTHAcsAMIe JO
IIPEMECTBAaHE Ha pPETUCTPUPAHO CeJaNvIle Ha
yHrapcko npyxectBo B Uranus. Ilo nemoro Vale,
ChIbT MOCTaHOBSABA, Ye Abp)kaBa YiICHKa MOXKE Ja
OTpaHWYHM JpPYKECTBO yUpeNeHO TOoJ HelHa
IOPUCIMKINA A3 TPEMECTH pPETHCTPUPAHOTO CHU
celanuine, TpU 3ama3BaHe KOHTHHIOWTETa Ha
IOpUINYecKaTa CH JUYHOCT W TPOMsSHA Ha
MPUIIOKUMOTO  CIIPSAMO  IPYXKECTBOTO  IPaBO.
CroueBpemenHo ChIbT MmoauepTaBa, 4ye IbpKaBa
YJIeHKa HEe MOXKE Jla OTpaHU4Yd JPYKECTBO Ja ce
mpeoOpasyBa B IpyKeCTBO, O] FOPUCANKINATA HA
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Ipyra Jbp)kaBa 4ieHKa. TakoBa OrpaHUYeHHE
MOX€E Jla CBIIECTBYBAa CaMO [0 CTEMeH, aKo
JIpyrara Jbp)KaBa WICHKa HE TMPEIBWXKAA B
3aKOHO/IATEIICTBOTO  CH  mpeoOpa3yBaHe  3a
COOCTBEHHTE CH JPYKECTBA.

IIo nmenoro Vale, CwnabT ce mo3oBaBa Ha
pemienneto cu no jaenoro SEVIC  Systems
Aktiengesellschaft v Amtsgericht Neuwied [8]. B
ToBa geno CbIbT TMOCTAaHOBSBA, Y€ HMEHHO
Mpe3rpaHuYHUTE Npeodpa3yBaHus ca CrenuPpuIeH
METOJ] Ha yNpaXHsBaHE Ha MPaBOTO Ha
ycTaHoBsBaHe. CBABT 1O JETOTO Sevic 3aKII0UaBa
ome: ,npeoOpa3yBaHHATa ca BakKHA dYacT OT
AaKTUBHOCTTA Ha €IHO JPYKECBO, a CBOoOOJaTa Ha
YCTaHOBSIBAaHE TMPEICTABIISIBA CHIIECTBEHA YacT OT
UKOHOMHUYECKHsI JKMBOT Ha BCSKO JPY>KECTBO.
OrpannuaBaHeTO Ha Ta3u opMa Ha aKTUBHOCT Ha
JAJICHO JIPYXKECTBO 0 y4yacTHe CaMO B MECTHH
npeoOpasyBaHusi, PEACTBANISABA OrpaHUYaBaHE Ha
cBoOoarTa Ha yCTaHOBsIBaHE”, KOETO
NpeAcTaBayiABa HapylleHue Ha wi. 43 u ui. 48 ot
HEO (cvotBetHo wi. 49 u un 54 ot JJPEC). 3a
HAJIMYMETO Ha OrpaHWuYaBaHe Ha CBOOOjaTa Ha
ycTaHoBsiBaHe ChIBT 3aKIIOYaBa OT HEETHAKBOTO

TpeTHpaHe Ha  MECTHO M  IPE3rpaHUYHO
npeobpasyBane. CbIBT MOMyCKa HATUYHETO HA
ONpENeNCHH  OTpPaHWYeHHs, HO CaMO MpHU

CIa3BaHETO Ha TOYHO OMNPEIENICHHW KPHUTEpPHH. A
TE3U KPUTEPUH Ca: 3aKOHOBO 00OCHOBAH MyOJIHUeH
WHTEpEC; MOAXOJAINIM MEPKU 3a 3allliTa Ha TO3U
HHTEpEC; cria3BaHe HA  TpUHOUNA 32
MIPOTIOPITUOHATHOCT MEXIy 3alluTeH OOeKT U
MEpKH, TpUIaraHy 3a 3alluTa.

OmnpejnerieHn MEpPKU 3a OrpaHWYaBaHEe Ha
cBobomaTa Ha  yCTaHOBSBaHEe Omxa  Owid
ONpaBJaHH, KOTraTo ce 3alluTaBa IyOJIHYeH
HWHTEpPEC U TO MEPKH, KOUTO caMO JI0 OIpeJesieHa
CTeTIeH, HO HE W HaIBIHO OTpaHWYaBaT
mpe3rpaHndHo TpeoOpaszyBaHe. ETo 3amo mhiieH
OTKa3 Ha PETUCTpAIU Ha JAPYKECTBO Pe3yJTar Ha
Mpe3rpaHnyHo  IpeoOpasyBaHe, cropexn Cobaa
MIpeICTaBIsABa MsIpKa, MPEBUIIaBaIla MPUHIIMIIA Ha
MPOTIOPLIUOHAITHOCT.

[Mo menoto Vale Couapr  moBTaps
[IOCTAaHOBEHOTO To  genoro  Daily  Mail:
”Jlpy’kecTBaTa ca TBOpPEHHS Ha HAIMOHAIHOTO
MpaBO ®  CBhIISCTBYBaT IO  CHJIaTa Ha
HAI[MOHAITHOTO 3aKOHOJATEJICTBO, KOETO peryiupa
HETOBOTO cB3maBaHe © (QyHKIMH. ChoOpasHO
HACTOSIIIOTO CBHCTOSIHUE Ha 3aKOHONATEIICTBOTO,
1. 43 u 48 ot JIEO (choTBeTHO Wi. 49 1 Wi, 54 oT
J@PEC) ©Om cnemBamo na ce TBIKYyBaT KaTo
MpaBWiia, KOWTO HE W3KIIOYBAT BBH3MOXKHOCTTA
HAIMOHAIHUTE TPaBHU ypeJAOUW Ha IbpPIKaBHUTE
YIIEHKHA, CHOOPa3HO KOWUTO € Ch3AANEHO HaJeHO
Ipy’KeCTBO, Ja HE IMO03BOJIIBAT HA CHIIOTO [a
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MPEMECTH CeJAIMIIETO CH Ha TEepUTOpHUATa Ha
JIpyra Ibp’KaBa UIEHKA, KaTo CBHIIEBPEMEHHO
3ama3d HalMOHAJIHOCTTa Ha AbpiKaBaTa IO CBOS
pou3xon’” .

Jluncata Ha 3akoHomaTenHa ypemba BEHB
BTOPUYHOTO 3aKOHOJATEJICTBO Ha EBPOICUCKHUTE
WHCTUTYIIMHM, KOSATO Ja peryiupa HaYMHHUTE 32
MpEe3rpaHudHo TpeoOpazyBaHe Ha IPYIKECTBO,
Ch3aJICHO ChOOPA3HO MPABOTO HA €lIHA JIbprKaBa
YJIEHKA, B JIPYXKECTBO, ChOOPA3HO Jpyra IbpiKaBa

YlieHKa He O3HayaBa, uYe cBoOojara Ha
yCTaHOBSIBaHE TpsOBa ma OBAEC TIOCTaBEeHAa B
3aBHUCHMOCT OT CB3/IaBaHETO Ha BTOPUYHO

3aKOHOJIATEJICTBO OT EBPONEHKUTE WHCTUTYIIHU.
ChIBT TTOCTAaHOBSBA, Y€ BCSIKO OTrpaHUYaBaHE HA
Ta3u CBOOOJA MOXKe Ja ObJe OmpaBiaHa camo OT
IJIeJlHa TOYKA Ha OOIECTBEHHsI HHTEpec. TakbB
WHTEpPEC B HACTOSIIIOTO JIEJO JIUTICBA. Y HTAPCKOTO
MpaBoO M3KIIOYBA BE3MOXKHOCTTA 32 MpeoOpa3yBaHe
Ha 4YyXIO JPYXKECTBO B JAPYKECTBO CHOOPa3HO
YHTapCKOTO TIpaBO, KOETO Ha TMpakTUKa e
HapymieHne Ha JloroBopa, a TOBa OrpaHUYCHHE
MpeMUHABA PAMKUTE Ha MPOTIOPIIHNOHATHOCTTA.

IIo nmemoro Vale, CpabT  mpaBu
3aKII0UCHHE, Y€ HEe MOXKe Ja OBbAe MoiabpiKaHa
MO3UIMATA HA HAKOU OT ABPKABUTE WICHKH, KaTO
Wpnangus u BenukoOpurtaHus, cropen KOUTO B
oOxBata Ha 4. 49 u un. 54 or J®EC He nmomaga
npeoOpa3yBaHETO Ha JIPYXKECTBO, Ch3IaJICHO
CBIJIACHO IOPHUCIUKIMATA HA €JHa IbpKaBa M
mpeoOpasyBajio ce ¢ y4pe[sBaHEeTO CH B Jpyra
nbppkaBa wieHka. Cioydast ¢ Vale Costruzioni He
OmI cxolleH ¢ JenoTo Sevic, IOpaau TOBa, Y€ 3a
pasiuka OT MPE3rPaHUYHO BIIMBAHE U CIUBaHE
JTUIICBA y4YpelsBaHe Ha HOBO JAPY)XECTBO B
nepkaBara qomakuH. C ToBa CBABT KaTErOpUIHO

HE Cc€ ChrjacsBa, Tbil Karo CHOOPA3HO
MOCTOSTHHAaTa ChAeOHA TIPAaKTHKA JPYIKECTBO,
yupeleHo 10 CHiara Ha JaicH HalWoOHAJICH

MpaBeH pel, CHIIECTBYBAa E€IWHCTBEHO IO CHiIaTa
Ha HalUOHAJIHOTO  3aKOHOJATEJICTBO, KOETO
orpesessl yapeasBaHeTo W (PYHKIHOHHPAHETO MY
[1] [5]. be3cnopHo €, 4e B CHhOTBETCTBHE C WiieH 54
J@EC npyxectBara, KOUTO MOTaT Jja ce MOJI3BaT
OT MPaBOTO HA YCTaHOBSBAHE ca ApYyXKecTBaTa, 3a
KOWUTO MOTAT Jia C€ MPWIOKAT EAUHHUTE KPUTCPHUH
3a IPUBBP3BAHE, KOUTO ONPEACIST MPUIOKUMOTO
COpSIMO JAaJCHO JAPY>KECTBO HAIIMOHAJIHO IMpaBo.
Boenpocst namm . 49 JIOEC ce npuiara crpsmo
JIpY’KeCTBO, KOETO CE€ II030BaBa HAa YCTaHOBEHAaTa B
TO3W WIEH OCHOBHa CcB0oOOma, €  Beue
NpeABapuUTEIeH BBIOPOC, KOUTO ¢ oOrjaea Ha
HACTOSIIIIOTO CHCTOSIHME Ha mpaBoTo Ha Chio3a
MOXe€ J1a MOJIy4d OTTOBOP CaMo IpH MpujaraHe Ha
CBOTBETHOTO MPUJIOKUMO HALIMOHAIHO Mpaso [9].
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Enna  gppkaBa  uwieHKa  0GE3CIOPHO
pasmnonara ¢ MpPaBOMOIIUETO Ja OIpelelss KaKTo
MPUBPB3KATa, KOSITO C€ M3UCKBA OT JPYKECTBOTO,
3a Z]a MOKe TO JIa c€ Pasriiexkaa, KaTo yupeaeHo 1o
HEIHOTO HAIlMOHAJHO IIPaBO M Ha TOBAa OCHOBAHUE
Jla ce MoJI3Ba OT MPAaBOTO HA YCTAaHOBSIBaHE, Taka M
W3MCKBaHAaTa TPUBPB3KAa 3a IO-HATATHIIHOTO
3ama3BaHe Ha TOBa Ka4ecTBO [J].

OtHocHO pemienue mo nenoto Cartesio, B
KOETO € ymnoTpeOeH H3pa3bT ,,JJOKOJIKOTO TOBa
IIpaBo o JI0MycKa'™ He cielBa Ja ce pa3dupa Karo
Haco4eH KbM IIPENOCTaBSiHE Ha BB3MOXKHOCT
3aKOHOAATEJICTBOTO Ha INpHeMaliata AbpiKaBa
YJieHKa, BBB BpB3Ka C IpeoOpa3yBaHETO Ha
Ipy’KecTBaTa, [0 HA4aJlo Jla He ce chboOpassiBa C
Hopmute Ha JIPEC otHOCHO cBoOomaTta Ha
ycraHoBsiBaHe. To3u u3pas, ciieiBa Aa ce pazdoupa
caMO Karo OTpasfBall CbOOpaKeHHETO, de
JPYKECTBO, CB3IaJICHO  CBITIACHO  JajieH
HaIMOHAJICH MPAaBOB PeJ, ChIIECTBYBa CAMHCTBEHO
[0 CWJIaTa Ha HAIMOHAJTHOTO 3aKOHOMAATEJICTBO,
KOETO ,,JI0MyCKa* HEroBOTO YyYpeAsiBaHe, aKo ca
U3IBJIHEHHU YCIIOBHATA 32 TOBA.

CpabT 3aKiil04aBa, Y€ HALMOHAIHA IpaBHA
ypenba, KOATO HpPEIBHKAA 3a YUYPEINEHUTE II0
HAIIMOHAJIHOTO MPaBO JIPYKECTBA BBH3MOXKHOCTTA
na OpmarT mpeoOpasyBaHM, HO HE IO3BOJSIBA
mpeoOpa3yBaHETO Ha APYKECTBO, YYPENEHO II0
MpaBOTO Ha Jpyra Abp)KaBa 4WICHKa, Tonana B
NpuiIoKHOTO none Ha uneHoBe 49 JDEC u 54
JDEC.

1. U3BOAHN

C peumrenuero no aenoro Vale Costruzioni
CeapT Ha EC meMoHCTpHpa MOCIe0BaTETHOCT 110
OTHOIIIEHUE Ha mpuiarane Ha Hopmute oT JDPEC,
KaKTO BbB BPB3Ka ChC CBOOOAHOTO IIBPBUYHO HIIU
BTOPUYHO YCTAaHOBSIBAaHE 3a JpPY>KECTBa, TaKa W
ChOOpa3HO THIKYyBaHETO Ha WI. 49 u wi. 54 ot
J@DEC. ThakyBaHETO Ha MOCOYEHUTE HOPMHU OT
HoroBopa cienBa na Oble B CMHCHI, Y€ T€ Ce
mpujlaraT ¥ 10 OTHOIIEHWE Ha BCSKAKbB BHI
WKOHOMHYECKAa AaKTUBHOCT, KOSTO CBIIBTCTBA
AaKTUBHOCTTa Ha THPTOBCKHUTE IpyXKecTBa. B Tasu
aKTUBHOCT  MomajaT ©  HpeoOpa3yBaHHATA.
3axmouenusiTa Ha Chbla ca HEJBYCMHCIECHH, 4e
aKo HAllMOHAJIHA TMpaBHA ypemda NpeABHKIA
€MHCTBEHO BB3MOXKHOCTTa 3a IpeoOpa3yBaHe Ha
IPY’KECTBO, YHETO CeAaliiIle Bede ce HaMupa B
ChOTBETHATa [JbpXKaBa YJIEHKAa, Ta3W IpaBHA
ypenda ycTaHOBABA PAa3IMYHO TPETHpaHe Ha
Ipy’XecTBaTa B 3aBHCHMOCT OT TOBa Jaild
npeoOpa3yBaHETO C€ H3BBpIIBA HAa HAIMOHAIHO
paBHHMINE WiM € 1npesrpaHudHo. [logo6HO
TpeTHpaHe MOXKE Ja BB3Ipe IpYKeCcTBaTa ChC
cemanuma B JPyrH JAbpKaBM  WIGHKA Ja
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yOpaxHsBaT ycTaHoBeHata B JloroBopa cBoOoja
Ha YCTAHOBSIBAHE U CIICIOBATEIIHO CbHCTaBIISBA
OrpaHHYeHHe 1o cMHUchIa Ha uneHoBe 49 JIOEC u
54 JDEC. CpabeT noA4YepTana, e
MPE3rpaHUYHUTE BJIMBAHUSI U CIMBAHUS MOCTABST
crennUYHN TMPOOJIeMH, KOETO BaXH H 32
Mpe3paHuvHUTe MnpeodpasyBaHusi.  BcbhHIHOCT,
KaKTO TPE3PaHUIHUTE BIMBAHUS M CIIMBAHUS, TaKa
W Tpe3rpaHUYHUTE Tpedpa3yBaHUS B TECEH
CMUCHJI IIPENIonaraT MocCieI0BaTEIHO MpUjlaraHe
Ha  JB€  HAUWMOHAIHU  MpaBHU  CHUCTEMHU.
KarteropuuHo ce Hanara u U3BOABT, Y€ Pa3IUYHOTO
TpeTUpaHe B 3aBUCUMOCT OT TOBa JajH
peoOpazyBaHETO € Ha HAIMOHAIHO PaBHUINE WIIH
€ Tpe3rpaHnIHO HEe MOXKe na ce OOOCHOBE ¢
aumncaTa Ha HOPMH Ha BTOPUYHOTO IMIPaBO Ha
Crpro3a. BewlniHocT cneiBa [a ce HaloOMHH, 4e
Makap TOMOOHM HOPMH Jla ca TIOJIE3HH 3a
yIIECHSIBaHE HAa MPE3rpPaHUYHUTE NpeoOpa3yBaHmUs,
HAIMYUETO MM HE MOXe Ja ObJe BB3AWTHATO B
NpPEABAPUTEIIHO YCJIOBUE 3a [puUaraHe Ha
npensuaeHara B wieHoBe 49 JI®EC u 54 JIDEC
cBoOoma Ha ycraHoBsBane. [lo To3uM HauwWH,
pemrenneto Ha CEC mo menmoro Vale Ha mpakTuka
JOIBITHU TIOPENNIIaTa OT CBHIACOHW pEIICHUs, C
KOWTO  MPE3TPaHUYHOTO  yCTAaHOBSIBAHE  HA
IOpyxectBa u ¢upMu Ha Teputopuara Ha EEII
MOX€E Ja ce u3pa3sBa HE caMO B pa3KpUBaHE Ha
KJIOH WIH IBIIEpHO oOpa3zyBaHWEe, HO CBINO, H€
TBHJIKYBAaHETO HAa CHABPKAHUETO HAa HOPMHUTE OT
JADEC, ui. 49 u un. 54 ca B CMHUCBI, KOHTO I1a
yJecHsBa M JaBa TNPEAUMCTBO Ha BCSIKaKBa
Mpe3rpaHuyHa CTOMAHCKA JCHHOCT 332 CTOMAHCKUTE
cyOeKTH, Taka 4e Jja ce ChJICHCTBA 32 ONTUMAITHOTO
dbyuaxknnonupane Ha EEIL.

JIUTEPATYPA:

[1]. Case 81/87. European Court reports 1988. page
05483.

[2]. Case C-212/97. European Court reports 1999 Page
1-01459.

[3]. Case C-208/00, 5 November 2002.

[4]. Case C-167/01; 30 September 2003.

[5]. Case C-210/06, 16 December 2008.

[6]. Case C-378/10 VALE Epitési kft. [2012] ECR

[7] http://eur-
lex.europa.eu/LexUriServ/LexUriServ.do?uri=CELEX:
62010CJ0378:BG:HTML.

[8]. Case C-411/03 Sevic System AG [2005] ECRI-
10805.

[9]. Deno National Grid Indus, C-371/10.

3a konrakTn: n-p beanera BacuneBa fIHeBa, riaBeH
acucreHT B Karenpa ”Counannu u npasHu Hayku”~, OE
Ha TY-Bapna , yn. Crynentcka Ne 1, 203 HVK, Bapna.
e-mail: b.vasileva@tu-varna.bg

Penensenr: pou. a-p. Maprapura bbuBapoBa - VY-
Bapha




I'OANIIHNK HA TEXHUYECKN YHUBEPCUTET-BAPHA, 2013 r.

MACTOTO HA KMETCKATA HHCTUTYIIUA B CUCTEMATA HA MECTHOTO
CAMOYIIPABJIEHUE MCTOPHUKO-IIPABEH AHAJIN3Y/

PLACE OF MAYOR'S INSTITUTION IN THE SYSTEM OF LOCAL GOVERNMENT
/HISTORICAL AND LEGAL ANALYSIS/

Kpacumupa I'eopruesa

Peslome: M3cieaBaHero Ha CTPyKTypaTa Ha MECTHATa BJACT, B YaCTHOCT HAa KMETCKaTa
WHCTUTYLHMS, € TpobjeM ¢ ocobeHa aKTyaJHOCT M 3HayumMocT. [IpocnensBaHeTo Ha
CHCTOSTHHETO W Pa3BUTHETO HA Ta3u (pUrypa B HCTOPHUUECKH KOHTEKCT, M03BOJIsIBA J1a Obie
OLICHEHO M IPEOCMHCIIEHO ChBPEMEHHOTO NPABHO MOJIOKEHNE Ha kMeTa. ChIIOCTaBKaTa Ha
KMETCKaTa MHCTHTYIHsS B PAa3IMYHHATE THIIOBE NMPaBHU CHCTEMH JaBa BBH3MOXKHOCT 3a
monoOpsiBaHe Ha OBITapcKaTa mpaBHa ypeada B 00JIacTTa Ha MECTHOTO CaMOYTIpaBIICHHUE.
Knro4oBu 1ymMu: B3auMOJEHCTBHE, BIACT, JELEHTPATH3ALHs, HHCTHTYLHSA, KMET

Abstract: The study of the structure of local government, in particular the mayor institution
has a problem with a particular relevance and importance. Following of the status and the
development of this figure in historical context, allows to be evaluated and reconsidered the
contemporary legal status of the mayor. Comparing the mayor's institution in different legal
systems allows to improve the Bulgarian legislation in the field of local government.
Keywords: decentralization, institution, interaction, mayor, power

I. BbBEJIEHUE

BropockT 3a ydacTHeTO Ha HACEICHUETO
MU pelaBaHe Ha MPOOJIeMH ¢ MECTHO 3HAa4YEHHUE €
CBBp3aH C €XKEJHEBHUS OUT M CHTPYAHUYECTBOTO
MeXOy — uHauBuauTte.  [omsMa  YacT  OT
MOTpeOHOCTHTE HA Xopara Morar ja Obaar
YIOBIETBOPEHU CaMmo 4pe3 OOIIUTEe YCHIIHs Ha To-
rOJeMH WM MO-MAlKW TPYIH OT HACEJICHHUETO,
KOETO  Hajara TAXHOTO  OOCJUHSBaHE B
TEPUTOPHATHU OOIHOCTH.

Coraacno Konctutynusata Ha PemyOmuka

B’BJ’IFapI/IH 06H_II/IHaTa € OCHOBHAaTa
AIMUHUCTPATUBHO-TCPUTOPHUATIHA CAHHNIIA, B
KOATO ce OCBIICCTBABA MECTHOTO

camoymnpasieHue. [13]

B 3akoHOIATENCTBOTO CBHIIECTBYBAT [BE
JIETaJHU OTpEAENICHUs] Ha TIOHSATHETO MECTHO
camoymnpasienue. Un.3 Ha EBponeiickara xapra 3a
MECTHO CaMOYINpPAaBICHUE, OIPEAETI MECTHOTO
caMOympaBJeHHe KaTo TIpaBOTO H peajHaTa
BB3MOKHOCT HA MECTHUTE OpPIaHHU Ja peryjaupar u
yOpaBisiBaT B PaMKHTE Ha 3aKOHA ChIIECTBEHA
4acT OT OOLIECTBEHWUTE JAeja Ha CBOsl COOCTBEHa
OTTOBOPHOCT M B TI0J3a Ha CBOETO HAacCeJCHHE.
CowriacHo Xaprara TOBa IPaBo Ce yIPaKHsIBA upe3
CBBETH W CHOpaHWs, YMHTO WICHOBE ca M30paHU
B3 OCHOBa Ha CBOOOJHH, TallHW, paBHH, MPEKU U
o0y u300pM WM KOWTO MOraT Ja pasmojiaraT c
U3IIBJIHUTEIHN OPTaHH, OTTOBOPHU Npea TaX. Tasu
pasmopenba He H3KIIOYBA BB3MOXKHOCTTA Jla Ce
npubsirea A0 CbOpaHHs Ha TpaXkAaHUTE, [0
pedepeHayMu WM 0 BCsKa Apyra IMO3BOJICHA OT
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3aKoHa (hopMa Ha MPSKO yJaCTHE HA TPAXKTAHUTE B
MECTHOTO caMoyTipaBiieHue. [14]

B croTBeTcTBHE C LMTHUpaHHA TEKCT Ha
EBpomneiickata xapTa 3a MECTHO caMOyIpaBJICHHUE,
pasmopenbara Ha 4i.17 oT 3aKOHBT 32 MECTHOTO
caMOyTpaBJeHHNe W MeCTHaTa aJAMHHHCTpPALH,
[IOCTAaHOBSIBA, Y€ MECTHOTO CaMOYIpaBJIEeHHE B
oOmmHaTa ce W3pa3siBa B TPABOTO M peayHara
BB3MOXXKHOCT Ha TPaKIAaHWTE W Ha W30paHUTE OT
TAX OpraHW Ja pellaBaT CaMOCTOSTEIHO BCHYKHU
BBIIPOCH OT MECTHO 3HAa4YE€HHE, KOUTO 3aKOHBT €
NPEAOCTAaBUI B TSIXHATA KOMIIETEHTHOCT. [12]

BbB BCsika AbprkaBa ChIIECTBYBaT OpraHU
o MecTa, KOUTO, HEe3aBHCHUMO oT
Pa3HOBUIHOCTUTE HAa B3aWMOOTHOIICHHSTA UM C
LEHTpaJHaTa Ibp)KaBHA BIACT, OCBIIECTBABAT
oTpesieNIeHH YHpaBICHCKH GyHKIMH Ha
OTpaHUYCHAa YacT OT TEPUTOPUATA HA CTpaHaTa.
Teputopusita Ha [gbpKaBaTa ce pazziens Ha
aIMUHUCTPAaTUBHU E€IMHMIIM, B KOUTO Hapea C
LIEHTPATHOTO YMpaBIE€HUE CE OCBIIECTBIBA U
MECTHO YTIpaBJICHHUE OT MECTHU OpPTaHHU.

OCBhIIeCTBIBAaHETO HA MECTHO YIPaBJICHHE €
€JIEMEHT U (hopMa Ha OpTraHU3allus Ha JbprKaBHATA
Bnact. [lom MecTHa agMuHHCTpanus ce pazoupar
KakTO OpraHuTe ¥ 3BeHaTa Ha JbplKaBHATa
aJIMUHHCTpPAIUS, KOUTO (PYHKIHMOHUPAT 10 MECTa,
Taka ¥ aJMUHUCTPATHMBHHUTE OPTaHU WM 3BCHA Ha
MECTHOTO  caMmoympaBieHue. KbM  MecTHaTta
AIMUHUCTPALIHS craaa oOIIMHCcKaTa
aJMUHUCTpaIs W oO0JlacTHaTa aJMHUHHUCTpAIUS,
KaTo OpTaH Ha W3IIBJIHUTEITHATA BIIACT B OOIIMHATA
€ KMETBT.[3]
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II. U3JIOKEHUE

HctopuueckoTo pas3BUTHE Ha OOUIIMHUTE
MI0Ka3Ba HEBYCMHCIIEHO, ye MECTHOTO
CaMOYTIpaBJICHUE € TPallHO SBIICHUE U MOCTOSHEH
(hakTOp B KWUBOTA Ha TCPUTOPHATTHHUTE OOITHOCTH.
B bbarapus To MMa XUIA0JI€THA UCTOPUS U €
CBILECTBYBAJIO B €IHA WIH Jpyra Qopma, Topu
KOraTo [Jbp’KaBa HE € IpPUChCTBaja Ha
MOJIMTHYECKaTa KapTa.

Pa3BuTHeT0 Ha MECTHOTO caMOYIIpaBJIEHUE
U B YaCTHOCT KMETCKAaTa MHCTUTYLHUSA Ca TSCHO
CBBp3aHH C AbpkaBHOCTTAa.  (Ch3maBaHeTO Ha
Obirapckata abpxkaBa mnpe3  VII Bek e mepuon,
KOWTO c€ XapakTepuzupa ¢ aJIMUHUCTPATUBEH
nyanmn3bM. OT eIHa CTpaHa ChINECTBYBa ITyOHIHA
BJIaCT HA4YeJIoO C XaHa, a OT JIpyra cTpaHa ca HaJuIle
CaMOCTOSITETTHU CJIaBSIHCKH BOXKJIOBE,
yOpaBisBalld  CcaMW  CBOMTE  OOJACTH B
TepuTOpuUATa Ha ObIATapckaTa IbpxkaBa. Makap 1a
ca MaJIKO 3ama3eHUTe JaHHWU OT OH3U IEepHOJl, BCE
MaKk € BUAHO, Y€ HapoAbT HE € OWIl HAITbIHO
JIMIIEH OT Y4YacTHE B MOJUTHYECKHUS >KMBOT U €
y4acTBaJ Ype3 CBOU MPEICTABUTEIH HA CIICIHATHU
chOpaHHs, CBUKBAaHHM OT BBPXOBHHS BIIAJETEll.
Ponara mHa Te3m nmma Omma ma W3CIymaT U aa
0I0OpSAT Beue B3ETUTE pEIIeHHUs, a HE caMH Ja TH

ompenensar. PemaBamara gyma Owia  Ha
ApUCTOKpAIUATA.

CnenBammusaT craaiuid €  CBBp3aH ¢
BBBEXKJIAHETO Ha XPUCTUSHCTBOTO KaTO Ibp>KaBHA
pemurus. Ilpe3 To3m mepuon ce  3acuiiBa
LeHTpaJlHaTa BJIAcT MW C€ cjara Kpad Ha
aAMMHUCTPAaTUBHUS  Iyanu3bM. Hademo Ha

IbpKaBaTa NPOABIKABaI Ja CTOM BBPXOBEH
BIIQ/IETEN - HApWYaH BeYe KHA3, KOWUTO yIpaBISIBaI
Ype3 CBOM OpPraHM BCHYKUA O0JacTH Ha CTpaHara
0e3 Jma JomycKa ChIIECTBYBAHETO HAa MECTHHU
HE3aBHCHUMHU KHS3eE.

XapakTepHo 3a nepuojia oT kpas Ha [X Bek
¥ HAyaJoTo Ha X BEK €, Y€ 3a NPbB MBT OWIO
BBBEJICHO aJIMHHUCTPATUBHO-TEPUTOPHUATTHOTO
nemenue. To He ce OCHOBaBajlO Ha IUIEMEHHUS
NPUHLMI, a Ce€ u3pa3sBajo B Ch3JaBaHE Ha
BOCHHO-aIMUHHUCTPATUBHU SIUHUIIU — KOMUMAMU,
HEChBIANAIIN C HIKOTAIIHUTE TJIEMEHHU OOJaCTH.

Komurature ce  ympaBisBaiM  OT  BUCHLIH
JUTBKHOCTHHM JIMLA, IIPSIKO HA3HAYECHU U 3aBUCELIU
OT  BJAJEeTeNs. TsaxHOTO ympaBneHne ce

XapaKTEePU3UPAIO C pa3leicHUETO Ha (YHKIMHUTE
MEXy JUTHKHOCTHUTE JIMIIA.

ITo-Manku aAMUHUCTPATUBHU CIHHUIK OT
KOMHTATUTe OWMHM  ocynancmeama. Te Owmm
o0pa3yBaHM OT €IWH WIM HAKOJKO Trpajga M|
HSKOJKO CelICKM oOmuuu. Haueno Ha Te3n
CIMHUIIN CTOSIT HCYNAaH, KOWTO OWT Ha3HAYaBaH OT
BIIANETENS U OWJI MPSAKO TOMIMHEH Ha OOJaCTHHS
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ynpasuten. UYpe3 mNpAKOTO MOAYMHSABAHE Ha
PBHKOBOJUTENUTE Ha MECTHHTE aJMHUHHCTPATHBHU
€MHUIU Ha BbPXOBHMS BJIAJIETEN CE€ CIOXKUI Kpai
Ha MECTHOTO camoympasieHue. Ch3fana ce enHa
CIJIHO LIEHTpaJIU3UpaHa IbpKaBa.

Tperusit eranm odxBaria nepuoaa ot XIII mo
XIVBek. Bropara Obarapcka pabppxkaBa Owuia
nu3rpaseHa karo ¢eomalHa MOHApPXUSl C €OUH
BBPXOBEH BiajieTen. Ts ce Aensia Ha OTACTHH
aJAMMHUCTPAaTUBHU €AMHUIU — XOpd, a T€ OT CBOS
CTpaHa — Ha MO-MaJKH aJMHUHUCTPAaTUBHU
€IMHUIY, B KOUTO C€ BKIIIOYBAJIN HSKOJKO Ipaja u
cencku obmmuu.  ['pagoBere OmiM ymnpasisiBaHH
0T JyKoge WM Keghanuu, HO C PAHT, MO-HUCHK OT
TO3M Ha JyKa B IJIaBHUS I'Paj Ha objacrra.

[lo oTHomeHMe celckuTe OOIIMHM HE ca
3ama3eHd MHOTO HM3BOPH M JIMIICBAT NOAPOOHH
CBeICHHA. B Te3n agMUHMHHCTPAaTUBHU E€IWHUIHU
OwM TpynupaHu CBOOOJHUTE CEIISTHU W TAPHIIUTE.
Karo Ha3zBaHume 3a pbBKOBOAMTEN Ha CceJCKa
obmmHa e Owmna ymoTpeOsBaHa ClaBSHCKAaTa
nymara xkmem. Ilpenmomara ce, 4e opraHure 3a
CEJICKO yTpaBJIeHHE ca OMIN U30MpaHu U3 CpeuTe
Ha MECTHUTE JKUTeNU. B TO3M cmuchn Te ca
NPUTEXKABAJIM HM3BECTHA aBTOHOMHS, Makap d4e
o0IIMHATa KaTo ISUI0 Ce € HaMUpaja MOJ MbIHUS
KOHTpOJI Ha OpraHUTE Ha IEHTpajHaTa BiacT. [1]

CnegBamusaT CcTaguidi €  CBBpP3aH C
n3rpaxkaanero Ha Tperara Obarapcka IbprkaBa.
Havanoro Ha TO3M mepuoxa € MOCTaBEHO OUIe I10
BpeMe Ha Pycko-Typckara BoiiHa ot 1877-1878r.
[IpobnemMbT 3a 3aKOHONATENIHO YpEeKAAaHE Ha
MECTHOTO YIIpaBIIEHHE W CaMOYIIpaBJIEHHUE Ce
ocTaBs B Iepuofa Ha PyckoTo TpaxaaHCKO
ynpasiaeHHe y Hac. KaHIemapusra 3a rpakIaHCKH
Jena Hadeno ¢ KHA3 Yepkacku mpu BpemeHHOTO
pycKko  ympaBieHHe ~pa3gens — ocBoOoneHara
TEpUTOpHUS Ha CTpaHata Ha § TyOepHHH,
BKJItouBaiia 56 okpswra. Ilpe3 1877r. ce uzgasa
WHcTpykius 3a yupeasdBaHe Ha II'bPBOHAYaTHO
BOCHHO-TIOJIMIIEHCKO YyIpaBieHue. Ypes Hes ce

3aMeHsl TYpCKOTO  YIpaBICHUE, Kato  ce
MpEeNMEHyBaT, HO 3ala3BaT ChIIECTBYBAIINTE
aJIMUHUCTPATUBHO-TEPUTOPHATTHH eIVHUIIH.

CanpkanuTe Bedye ce HapuyaT ryOepHHH, Ka3HuTe-
OKpPB3U, a HAXUUTC — OKOJIUU U 06IlII/IHI/I.
Bw3cranoBsiBanero  Ha  Obarapckara
IBPKABHOCT M3HUCKBA B OCBOOOJICHUTE TEPUTOPHH
Ja ce KOHCTUTYHpaT MECTHH CaMOYIpPaBHTEIHH
tena. Ilpes 1877r. ce mpuemar penuna
HOPMAaTHBHH aKTOBE, KOUTO CIIy’KaT 32 OCHOBa 3a
M3TPAXIAHETO HAa HOBUTE OKPBXHHU TPAICKH U
ry0epHCKH cbBeTH. [IpOeKTHT 3a TpakIaHCKOTO
yhnpaBlieHHEe B caHmKauute (ryOepHHHMTE) H
okpb3uTe (kazure) Ha bobarapus u IIpoekTsT 32
BpPEMEHHHTE NPAaBWJIA 33 YIIPABUTEIHUTE CHBETH B
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OKpB3UTE U TpPajgOBETe Ha bbIrapus, KakTo
BpeMeHHOTO MOJIOKEHUE Ha TPAJCKUTE ChBETH B
KuspkecTBo bbirapus u BpeMEHHOTO mosiokeHue
3a TyOCpHCKUTE YNPAaBUTEIHH CHBETH OUCPTABAT
pena 3a  KOHCTUTyUpaHe, Ipelelure  Ha
MPeIOCTaBeHATa KOMIIETEHTHOCT ¥ OCHOBHHUTE
MPaBOMOINMSA HAa OKPBKHHUTE HAYAIHUIU U
ryOepHaTOpH, KaKTO W KOHTPOJTHUTE (PYHKITUU HA
BUCIHICCTOAIINUTE OpTraHu. B Te3m HOPMAaTHUBHU
AKTOBE € IUPOKO 3aCTHIICHO JCHECHTPATH3UPAHOTO
Havano. B nBara [IpoekTa cpaBHUTEIHO MOAPOOHO
ce OmpeAensIT TMpaBata W 3aJBDKCHUATA Ha
MecTHUTE BiacTd. CBBETUTE CE TON3BaT ChC

cBo0o/a HA JICHCTBHUE TIpU pelIaBaHe HA peaula
BBIIPOCH oT (huHAHCOB, CTONAHCKHU u
AIMUHUCTPATUBEH XapakTep B pPAMKUTE Ha

ChOTBETHATAa AJMHUHHUCTPATUBHO — TEPUTOPUAIHA
eMHUIIA.

EnHoBpeMeHHO ¢ HW3TpaxkJaHeTo  Ha
OCHOBHUTE 3BEHAa Ha OBITapcKus Ibp’KaBeH
anapat BpemMeHHOTO pycKO ympaBieHHE 3amo4Ba
MTOATOTBUTEITHATE PaboOTH 3a W3pabOTBAaHETO Ha
Koncturymust Ha crpanara. B Opranmueckus
YCTaB HE Ce€ ChABPKA TEKCT 3a KOHCTUTYHPaHE Ha
MECTHH OOIITMHCKH BIIACTH.

Bempocute, CBBp3aHH € MECTHOTO
yIpaBiIeHHE M CaMOYIIpaBJIEHHE, CE€ IOCTaBAT Ha
oOChkmaHe B YUpPeAWTENHOTO  ChOpaHWe.
brarapckoro MECTHO yIIpaBIE€HHE 51
caMoyIpaBjcHHE OWIO  TOBIHUSHO OT HSKOH
Yy)XAH CHUCTEMH W TpeJuMHO OT (peHckaTta. To
chueTaBa HA4YaJOTO Ha JCLEHTpaIH3aIysiITa C TOBA
Ha neHTpanu3anusara. Ilpu obckxkaaneTo Ha LIl

oT IIPOETOYyCTaBa ”3a TPAHULIATE Ha
KuasokxecTBOTO” OT YUpemuTenaHOoTO ChOpaHue ce
BHAcsi CBIIECTBEHO JIONBIHEHHE, KOETO Cce

Bmouwio u B wi.3 or 1.l Ha KoHcrurynwmsra.
Teputopusita Ha KHs)KECTBOTO aJMHHHUCTPATHBHO
Omta paszereHa Ha OKPb3H, OKOJIUH W OOIIHHH.
JlpyTHAT CBIIECTBEH EJIEMEHT Ha TOBa
JOITBJIHEHUE € JCIEeHTPATUCTHUYECKUSAT MPUHIINII,
Ha KOWTO TpAOBAIO /1a MMOYNBA aJIMIHUCTPATHBHO-
TEPUTOPUAIHOTO ycTpoicTBo Ha KuspkectBoro. Ha
ocHoBanne 4.3 ot Koncruryuusara mpe3 1880r.
Omn m3paboreH 3aKOoH 3a aJMHUHUCTPATUBHOTO
nenenne Ha KaspkectBoro[15], ¢ koifTo 1O
ChOOpaKCHUS HA UKOHOMUH OPOST Ha OKPH3UTE 110
ITBTS HA CIIMBAHETO UM WIIM TIOJ[PA3/IeISTHETO UM Ha
TpU pazasuia ce HamansiBa or 31 Ha 21, a
rybepHusTa KaTo aJIMUHUCTPATUBHO-
TEPUTOpUAIHA EIUHHIIA C€ 3aiIu4yaBa, IOopaau
HECHOTBETCTBHETO W Ha HaMaJleIUTE MpPEIesd Ha
OparapckaTta appxkaBa. [4] ChriiacHO pelIeHUATA
Ha bepnuHCckus KOHTpec cTpaHata HU Owia
pasnenena karo lOxna benrapusi ¢ riaBeH rpan
[InoBauB ¢ HamMeHoBaHue “M3rouna Pymemms”
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OCTaBa IOJ MpsIKaTa NOJIUTUYCCKA U BOCHHA BJIACT

Ha  CyJaTaHa IpH  YCJIOBHUSA Ha  ObJIHA
aIMUHUCTPATUBHA ABTOHOMUSI. B
aJIMHHUCTPATUBHO-TEPUTOPHUAITHO OTHOIIIEHUE
W3touna Pymemms Owna pasgenmeHa Ha 6

nemapTaMenTa (OKpbra), a Teé OT CBOS CTpaHa ce
nensiiy Ha 28 oxonuu. Haveno Ha nemaptaMeHTUTE
crosid TIpeeKTH (OKPHKHHU YIPABUTETH), a HA
OKOJIMUTE — OKOJIMMCKU HAYaJTHUIIN.
JeMoKpaTHUYHUTE TPUHIIUIIH, BBPXY KOUTO

Ce M3TPaXJAl0 MECTHO CaMOyTpaBicHHE OWIH
HapylIEHU C H3AAJCHUTE OT IPABUTEICTBOTO HA
T.Bypmos IlpuBpemeHHn mpaBuia 3a OOMIMHCKOTO
TPaJICKO U CEJCKO yrpaBieHue[16] u ¢ uznageHus

mpe3 peXnMa Ha [THIHOMOMMATa 3aKOH 3a
OOIIMHUTE ¥ 3a IPAJCKOTO yrpaBieHue[11].
Crnopen [IpuBpemennuTe mpaBuiIa

JKUTEITUTE Ha BCAKO HACEIIEHO MSCTO 00pasyBaT
enHa oOmuHa. 3a  KMETOBE Ce€  Ha3zHayamar
OBATapCKU TpaKaaHu, Hapbpmwm 30r., KOWUTO
MIPUTEXKABAT HEJBM)KMMO MMYIIIECTBO FIIU TLIAIIAT
TONIUIIIEH TaHBK B ceyaTa B pa3Mep Ha 25 ¢paHka,
a B rpagoere - 50 ¢dpaHka W ca KHHKOBHHU.
KwmeroBeTe W MOMOIIHHMK-KMETOBETE HAa BCHYKH
rpajoBe ¢ HacejeHue nmoseue oT 3 000 xurenu ce
Ha3HauaBaT oOT KH3a H3MEXIy U30paHuTe
OOIIMHCKH CHBETHHIIM. B mo-mankure TpamoBe
KMETOBETE C€ Ha3HadaBaT OT TyOepHaropa u
0JI0psIBaT OT MUHUCTHPA HA BHTPEIIHUTE pabOTH.

He morar ma ce HazHauaBaT 3a KMETOBE U
ITOMOITHUK-KMETOBE AYXOBHHUITUTE OT PA3INIHHUTE
BEpOM3IOBEAAHNSA, IBPKABHUTE M OOIIMHCKHUTE
YMHOBHUIU, OTKYITYUIUTC HA O6IIII/IHCKI/I nmpuxoau,
npennpueMaynTe Ha  OOUIMHCKH  Crpagd |
MOCTPOMKM, KakTO M BoeHHHUTe. [IpeaBumxkia ce
KMETOBETC Oa umar HOHI/IHeI‘/‘ICKI/I u C’b):[e6HI/I
MPaBOMOIIHS, KOUTO Ja CE OMPEACsT C KHSKECKH
yKas3.

Crmen nwpkaBHHsI TipeBpar ot 188Ir. m
BBBCK/IAHETO Ha ,peXKHMa Ha MBIHOMOIIHITA”
BOACHNI0O € aJIMUHUCTPATHBHOTO Hayalo B
yIpaBliecHHeTO Ha oOmuHuTe. M300opHOCTTA Ha
KMETOBETe OuWila TNpemMaxHaTta H 3aMEHEHa C
MIPUHIUIIBT 32 HA3HAYAEMOCT.

3akoHBT 3a OOMIMHHUTE W TPAACKOTO
yHpaBJeHHUEe ONpeesis OOINHCKUS ChBET, KMeTa U
HETOBUTE IMOMOIIHMUIIM 32 OpPraHH Ha MECTHOTO
caMoyTpaBJIcHHE. KmersT u HETOBUTE
TTOMOIIHAIIA Ce Ha3Ha4aBaJId MPAKO OT KHs3a, T.€.
OT [EHTpaJlHaTa BIACT, W3MEXKIy H30paHuTe
YJIeHOBE Ha OOMIMHCKHA ChBeT. KmeTsT ce
ompenenss B 3aKOHa Karo ,,JIPEJCTAaBUTENl Ha
MpaBUTEICTBEHaTa BIAcT B  oOmwmHATA® ©
OCHOBHUTE MYy KOMIICTCHIIMM OWJIM CBBP3aHU C
Tesn My (QyHkinuure. ChlneBpeMeHHO obaue
KMETHT OWJI TIpEeICTaBUTENl M Ha WHTEPECHTE Ha
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obmmaara. Toll pasmomaranm ¢ MHPOK KPBr OT
MPaBOMOILMS, KOWTO HW3BEJIH Ha TIpeleH IUIaH
€HOJIMYHOTO HA4Yajlo B  YIPaBICHHETO Ha
obmuaNTE. [laieHnTe OT 3aKOHAa TMPaBOMOIIHS Ha
KMETOBETE KaTO YIPaBUTEIHN OPTaHH 110 MeCTa TH
[OCTaBs HaJ OOIIUHCKUTE CBHBETH, W30UpPaHU
MIPSIKO OT HACEJICHUETO.

3a ja ObJie eQHO JIMIE Ha3HAYEHO 3a KMET, €
TpAOBaJIO Ja OTroBaps Ha W3UCKBAaHETO 3a
rpamMmotHocT W Ja e Habpuimiio 30r.. Toma
yCIIOBHE OMJIO MPOJUKTYBAaHO OT ChOOpaKEHHS 3a
MTO-KOMIIETEHTHO M3ITBJIHEHHE Ha pa3HOOOpa3zHaTa
My TIO XapakTtep JCHHOCT KaTo KMET, HO
BBBEXK/IAHETO Ha HWMYINECTBEH IIEH3 HapyIaBa
KOHCTUTYIIHOHHUTE TPUHIUMH. Ype3 oTmamaHeTo
Ha uU300pHOTO HAYajl0 U KOJCKTUBHOCTTA B
JNEHHOCTTa Ha OOIIMHATA CE HApYIIWIN OCHOBHHU
MPUHIAIIA Ha MECTHOTO CaMOYIIpaBIIeHHE, a
MCCTHUTE OpraHU OMJIM TIOCTABEHH B 3aBHCHMOCT
OT BUCIIECTOSIIUTE OPTaHHU Ha yNpaBJieHue.[5]

CeinectBeHa 0COOEHOCT Ha 3akoHa 3a
OoOMMHATE W  TPAACKOTO  YIpaBIieHHE €
Ch3/IaBaHETO HA  OOIIMHCKH  CBJA,  YHHUTO
IpeJiceiaTeN 1Mo MpaBo € KMeThT. 103U ChIl MMa
MPEeIMMHO TIOMHUPUTENHN (YHKIIMM W pemaBa
JIpeOHU CITOPOBE MEXKTY KUTEIH Ha OOIuHATA.[6]

IIpes 1882r. ce wu3BBpmIBA U HOBO
W3MEHEHHUE Ha aJMUHHUCTPATHBHO-TEPUTOPHATHATA
chUcTeMa Ha CTpaHara, KOETO JOBeXIa [0
HamalsBaHe Ha Opos Ha Okpw3uTe OT 21 Ha 15,
opajy HyXJIaTa OT HaMaJsiBAaHE Ha Pa3XOJUTE 3a
aMUHHCTPAaTUBHO YIIpaBIEHWE Ha Ibp)KaBara,
KakTo ¥ OT HyXKaarta oT JoOJiimKaBaHe Ha
aJIMMHUCTPATUBHOTO YCTPOHCTBO Ha KHsbkecTBOTO
1o ToBa Ha M3Touna Pymenusi, ¢ ornes yiecHsBaHe
Ha OBICIIOTO CheIMHEHNUE.

ToBa moNOXEHHE MMPOCHIICCTBYBAJIO 34
CINH KpaTbhK nepuon OoT BpEME. Cren
BB3CTaHOBABAHC Ha KOHCTUTYIIMOHHOTO

yopaBicHHe OWI 00CHXKIaH 3aKOHOMPOCKT 3a
OoOIMMHCKOTO ympaBieHne. HeroBara ocHOBHa
nzest Omina BpbIOIaHE HA OTHETHTE C IMPEIUIIHATE
3aKOHOJIATETHH aKTOBE TpaBa Ha OOIIMHHUTE, KAKTO
U J1a C€ rapaHTupa TAXHOTO PEATHO MPUIIOKEHUE B
J)KUBOTa W JEHHOCTTa HA HACEJIICHHUETO IO MECTa.
KMeThT 1 HEeroBuTE MOMOIIHUIIM CE U30UpAT Upe3
MPeKH, CBOOOAHM W HE3aBUCHMU HW300pU OT
HaceneHueTo. Ha mpeneH miaH ce u3Bexzaa ce
KOJIETMAJIHOTO Hayano. EAHOIMYHOTO Hadano ce
3amasBa caMO Ipud  JCHCTBHS, HM3HUCKBAILH
€IHOJIUYHATA PA3MOPEIUTEIHOCT U ONEPaTUBHOCT
Ha kMera. OrpaHu4aBa ce BMEIIATEICTBOTO Ha
LIEHTpallHaTa BJAacT BbpPXYy JEHHOCTTAa Ha
OOIIMHCKUTE OpraHd 4Ype3 IOBEpsABaHE Ha
KOHTPOJIHM (YHKIIUM HE CcaMO Ha OKPBXKHUSA
YOPAaBUTEN, HO U HA €IHAa MOCTOSIHHA OKPBXKHA
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KOMUCHS, KOATO MaKap M OCTaBeHa Jia JeiicTBa Mo
MIpeJICeIaTeICTBOTO Ha OKPBKHHUS YIIpaBUTEN Ja
pasmoiyiara ¢bC CaMOCTOATEIHOCT MPHU B3EMaHETO
Ha pemreHus. [lo To3W HaumH ce MpeMaxsa
MIPOM3BOIHAA aJIMWHUCTPATHBEH HAam30p U ce
rapaHTHpa caMOyTPaBIEHUETO IO MECTA.

CpmaTa 1men € IpokapaHa U B
3aKOHOIIPOEKTA 332 OKPBKHUTE CHBETH.
Te3n JnBa 3aKOHONpPOETa KMaT BaKHO

3HAUCHHUE, 3aII0TO C TAX CE CIOXKHUIO HAuajJoToO Ha
HOBOTO TPEYCTPOWCTBO HA MECTHOTO YIpaBJICHUE
u camoynpaBieHne. To ce wu3rpaxmaio Ha
OCHOBaTa Ha MPUHLHKIIA Ha JEHEHTPaTU3aLMITA.
[Ipe3 1886r. 6mmm pa3paboTeHN 1Ba 3aKOHA, KOUTO
M30CTaBST JBYCTEIIEHHATa M30HMpaTeNHa cCUcTeMa u
M3UCKBAHUATA 32 IICH30BE OT Pa3jIMueH XapakTep.
3aKOHBT 3a TpajcKuTe OOIMMHM W 3aKOHBT 3a
CEJICKHTE OOIIMHHM TIOCTAHOBSBAT KMETOBETE U
[IOMOIITHUK-KMETOBETe Ja ce H30upar c TailHO
riacyBane oT oOmuHckus chBeT. [10]. KmeTsT ce
ompenens Karo TIOCTOSHHO JEHCTBAaIl OpraH Ha
OOITUHCKOTO caMOyTIpaBieHue. Toi mpencTaBisaBa
oOIIMHATA TPe BCUYKH IbPKABHU U OOIIECTBEHH
yupexaeHuss W Jmna. KmersT e dWact oT
OOIIMHCKHS CHBET, IO ITPABO HETOB Mpeacenaren u
OpraHu3Upa U3MBIHEHUETO HA HETOBUTE PEIICHMUS.
Toli cBuKBa OONIMHCKHS CHBET Ha CECHH U
PBKOBOIM HeEroBWUTe 3acenaHus. HemocraTbk Ha
3aKOHA €, ¢ KMETHT HE € 3alTUTEH CPEelly HATHUCK
Y TIPEJICPOYHO OCBOOOXKAABAHE OT JIBKHOCT.
JIBaTa 3aKoHa - 3a TPAJICKUTE U 3a CEIICKUTE
OOIIMHN MMAaT ¥ CBOUTE JOCTOWHCTBA. B TsAX AcHO
U JeTaitHO ca (HOopMyIHUpaHH MPaBOMOIIMITA HA
KMETa 10 oOpraHusanus Ha paboraTa Ha
OOIMMHCKHS CHBET W W3MBJIHEHWE Ha HETOBUTE
pemieHus, 3a CTOMAHHCBaHE HAa OOIIMHCKUTE
HMMOTH, MO COIMallHATa MOJIUTUKA U mp. SIcCHO ca
OUepTaHU BPB3KUTE U 3aBHCUMOCTUTE MEXKIY
KMETa U MO-TOPECTOAIINTE OpPTraHu Ha Abp)KaBHATa

AIMUHUCTPALIHSL.
W nBara 3akoHa, MPOCHIIECTBYBAIH JIO
1934r., HEKONKOKpPaTHO OWIM W3MEHSHU W

JIOITBJIBAHU, C 1€ JIa JOM3SICHAT U JCTalIu3upar
HSIKOM TIpaBa U 3a/IbJDKCHUS] Ha KMETa U JIa 3aCHIISAT
OTTOBOPHOCTTA MY MpPH HEU3MBIHCHUEC HA HAKOU
OT wHabensg3aHUTe B 3aKOHHTE [IBXHOCTH, B
KauyeCTBOTO My Ha U3NBIHUTCICH OpraH u
CIIy’)KUTET Ha JIbpXKaBHATA AJIMUHUCTPALUS, OT
¢/IHa CTpaHa, ¥ HOCUTEI Ha OOIIMMHCKATa BJacT, OT
Ipyra.

Kakro xMeroBeTe, Taka M TEXHHUTE
TTIOMOIIHATIA C€ U30HpaId OT OOIMHCKUTE CHBETH
HU3MEXIy M30paHHUTE OT HACCICHUETO uieHoBe. Ha
OOIIMHCKHUTE CHBETH KAaTO KOJCKTHBHH OpraHH, a
HE Ha KMETa Ce TMOBEPSBalO B3MMAHETO Ha Haid-
BakHHTEe pemeHus. Criopen 3akoHa 3a TPAICKHUTE
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OOIIMHN Te3U pelIeHus OWIN TPH BHJA: PEIICHUS,
KOWTO C€ U3MBIHSIBAT HANpaBO OT KMmeTa, Oe3
MPeBaPUTEITHO OJ00pEHUE Ha IMO-TOpHATa BJIACT;
pelIeHus, KOUTO TOJUIekKAT Ha yTBBPXKIAaBaHE OT
MTO-BUCIIECTOSTITUTE OPTaHy IIPEIr 1a c€ BBHBEAAT
B JICUCTBHE M pCIICHUSA, YHWETO BBHBEXKIAHE B

JNCHCTBHE W3WUCKBA  YTBBPKIABAHETO WM C
KHSDKECKH — yka3. OOIMMHCKUAT CBBET HWMaj
I'bPBOCTCIICHHO  3HAYE€HUE B CHUCTEMaTa Ha

oOmmHCKUTEe OpraHu. Tol Moxken ma Omammpa
KMETa B KaueCTBOTO My TMIpead BCHYKO Ha
HM3IBJIHUTEICH opras. HNmenno TBBpIC
pPa3HOOOpa3HHUTE KOMIIETCHIIMM Ha KMETa KaTo
HOCHTEN Ha OOUIMHCKATa BJIACT U KaTO CIY>KUTEI
Ha  Jbp)KaBHATa  aaMUHUCTpAHs  OOSCHSIBA
OCBIIECTBIBAHUS OT OOIIMHCKUS CHBET KOHTPOJ
BBPXY HeroBara ciyxk0a. Crnopen 3akoHa 3a
TpajCKUTe OOIIMHU M TO3U 32 CEIICKUTE OOIIMHU
IUTBKHOCTTA KMET OMila HEChBMECTHMA C KaKBaTo
U J1a € Apyra JbpiKaBHa U o0IecTBeHa ciyx0a. [6]

Hemanka vacTt 0T wu3MEHeHUITa OWIH
ITIOCBETEHH Ha Pella W HAaYMHA HA ChCTAaBSIHETO HA
OOIMHCKHATE OIOMKETH OT KMETa C IIOMOINTa Ha
OMpHUKA W KOHTPOJIOPAa W OCHIIECTBIBAHETO Ha
CTPOT KOHTPOJ BBPXY HIEHHOCTTA WM TIpH
CHOMpaHETO W Pa3XOJIBAHETO Ha CpEACTBaTa Ha
oOImmHaTa.

XXII Hapomao cwOpanme 00OCHKIAIO
3aKOHOMPOEKT 3a OOIIMHUTE, YMIATO OCHOBHA IIEJ
Omia OCBHINECTBIBAHETO HAa KOPCHHH MPOMEHHU B
OpraHM3aluATa, YCTPOWCTBOTO W JeHHOCTTa Ha
CaMOYTIPAaBUTCITHUTE CAWHHITN, OT €IHA CTpaHa,
ChIJIACYBAHE MEXKAY CHIICCTBYBAIMTE U3MCHCHUSI
Ha 3aKoHa 3a TPAACKUTE OOINMHU W 3aKOoHA 3a
CEJICKATE OOIIMHHM M IO-KBCHO CBh3aJACHHS 3aKOH
3a CTOJIMYHATa OOINMHA, 3aKOH 3a JOIUTBAHE 0
Hapoja 1O OOIIMHCKUTE paboTu, 3akoH 3a
OOIIMHCKHUTE CTOMAHCKH TPEANPHUITHSA, OT Apyra
cTpana. B Ta3u Bpb3Kka ce BEBEKIAIN H3MECHEHUS B
cucTeMara Ha M30MpaHeTO Ha KMETCKHUS MHCTUTYT.
[IpenBmxmano ce B oOmuHU ¢ HaceneHue ao 10
XWI. XUTEIM KMETHT Ja ce W30mpa HampaBo OT
HACeJICHUETO C OTJAENHA JIMCTA, STHOBPEMEHHO C
MIPOBEXk/IaHEe HA U300pa 3a WICHOBE Ha OOIIUHCKUS
ceBer. [lpemBmxmano ce W yBenTUYaBaHE Ha
MaHJaTa Ha KMeTa. To3M 3aKOHOIPOEKT, obade,
TaKa ¥ HE Ce MPEBbPHAI B 3aKOH.

[Ipuerure 3akon 3a CronmuvHaTta OOINMHA,
3akoH 3a 3aKpHBaHEC Ha OKPBKHHUTE CBBETH H
3akoH 3a oOieKkuyeHHe Ha OOUIMHHUTE IMPOKapBaT
ujesTa 3a OorpaHNYaBaHe Ha CaMOYTIPaBICHUETO.

Crmen uW3BBpIIBAHETO Ha TIPEeBpara Ipes
1934r. u wusBbpIIcHaTa OOUIMHCKA pedopMa C
Hapen6a-3akoH 3a cenckute odomuan u Hapenba-
3aKOH 3a Tpajickute oO0muHu[9] m3bopHOCTTA Ha
KMeTa Ouiga 3aMeHeHa ¢ Ha3HAayaeMOCTTa OT
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LEHTpaJHaTa BJIACT OT  MHHHUCTBPBHT  Ha
BBTPEIIHATE paboTH M HApOAHOTO 3/paBe II0
MIPEIJIOKECHUE Ha ChOTBETHHS O0JIACTEH JUPEKTOP.
BbBexmanu ce TOYHO OIpeNeNeHd YCIOBUS, Ha
KOMUTO TpsiOBajo na OTroBaps KMEThT- Ja WMa
BHCIIIE 00pa30BaHME WM J1a € 3aBBPIIII C TIPaBO
Ha OQUIEPCKH YMH BOCHHOTO YYWIHINE, Ja €
HaBBPIIMI 28-TOJUIIHA Bh3PaCT U Jla OTroBaps Ha
BCUYKH JPYTU YCIOBHS, IIPEIBUICHA B 3aKOHA 3a
IBbpXKABHUTE  CIYXKHUTEIH. YBeIWueHa  Owia
BIIACTTa Ha KMETa, a OOIIMHCKHUAT CHBET 3aryOu
MPpaBOTO CH Aa Oi1amupa kmeTa.[2]

Cermacio w128 ot Hapenba-3akon 3a
CEJICKHTE OOIIMHY B palilOHa Ha OOIIMHATA, KOTaTo
HAMa JApPYT TO-BHCII TPEACTAaBUTENl Ha BJacTTa
KMETBT €  BBPXOBHHSI  TPEACTaBUTENT  Ha
LIEHTpaJHaTa BiacT. ToW € OOIUHCKU ChIuf,
HOTapUyC ¥ HAYaJHUK Ha OOIIMHCKATa ITOJULUS
CBTIIACHO CIICITUATHHUTE 3aKOHH u
MIPaBUTEIICTBCHUTE pasmopekIaHus, KOUTO
ypexnaaT Te3u My npaBa. KMeThT, MOMOIIHUKBT Ha
KMETa ¥ KMETCKHTE HAMECTHHIM Ca OOIIWHCKOTO
yopaBieHue. KMeTsT € TpencTtaBUTeN  Ha
oOImMHAaTa Tpel BCHYKHA BIIACTH, YUYPEKICHUS,
MecTa ! JINIIA.

IIpe3 1948r. e mpuer 3akoH 3a HaApOIHUTE
CchBeTU[8], KOUTO ce pa3riexaarT Karo MECTHU
oprand Ha nabpkaBHaTa BiacT. C TO3W 3aKOH

KMCTCKHAT HUHCTUTYT Oerre 3aMCHCH C
HU3IBIIHUTCIICH KOMUTCT - KOJICTHAJICH
HU3MBJIHUTCIIHO-PA3INIOPEANTCIICH Oprad Ha

HapOJHUS CHBET.

KwmeTckara WHCTUTYIUSI TPOCHIIECTBYBA Y
Hac o 1951r., korato ¢ HOBOIPHUETHS 3aKOH 3a
HapOJIHUTE CHBETU OeIIe MPEeyCTaHOBEHO HEWHOTO
CBINIECTBYBaHEe, HO mpe3 1978r. cien u3MeHeHne B
3aKOHa Ts Oellie Bb3CTAHOBEHA KATO CE MPEABUIN
CBh3JaBaHETO HAa KMETCTBA B OTIEIHUTE CEIHUIIA Ha
obmuHuTE. [4]

C npuemanero Ha HoBata KoHCTHUTYyLHS
npe3 1991r. B rnmaBa ceaMa ca  3aJI0KEHU
OCHOBHHTE TPUHIIAIINA Ha 3aKOHOJATEICTBOTO B
o0JiacTTa Ha MECTHOTO caMmoytpasieHue. .2, an.1
OT OCHOBHHS 3aKOH IMpOrjacsBa MPUHIUIBT HA
MECTHOTO CaMOYIIPaBJIEHUE KaTO MMOCTAHOBSBA, Ue
,PenyOnuka bBeirapus € enuHHa JbpKaBa C
MeCTHO camoympaBienue”. Ta  mpeaBuxaa
MECTHOTO CaMOYIIpaBIieHHE Ja CE OCBHIIECTBIBA
HETIOCPENICTBEHO OT TpaxkaaHwTe, upe3 (popmure
Ha TIpsIKaTa IEMOKpAIus U Uype3 U30paHUTE OT TAX
OpraHd Ha MECTHOTO camoympaBeneHune. Tes3u
KOHCTUTYITMOHHH PaMKH OTPEACIAT HaH-BaKHUTE
XapaKTEPUCTUKN Ha OBIATAPCKUSI MOJET Ha MECTHO
caMOYTIpaBJICHUE.

KoHcTutynmmonHnata 3amuTa Ha MECTHOTO
CaMOYTIpaBJICHUE W MECTHUTE BIIACTH € TOIPOOHO
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perilaMeHTUpaHa B KOHCTUTyLuuTe Ha benrus,
I'sprust, Wcnanus, Wranus, JlrokcemOypr u ap. B
KOHCTUTyIIUUTe Ha ABcTpus, ['epmanus, anus,
Ucnanous, Ouanangusa u IIBenns 3akoH0IaTeaAT
€ 3alllUTWJI OCHOBHHUTE MPUHIIUMIIA Ha MECTHOTO
CaMOYTIpaBJICHUE W € TPEABUAMI 3aKOHOB pell 3a
JIOpa3BUTHE Ha  Te3u TIPUHITUIIN. BnB
BenmukoOputanmss KMETOBETE HE ca HENpPEMEHHA
4acT OT MECTHOTO yIpaBieHue. [IpoTHBHO Ha
eBporeiickaTa U aMepHKaHCKaTa MNpPaKTHKAa, BBHB
BenukoOpuranus HAMa Tpagulys KMETOBETE J1a ce
M30MpaT MPSKO OT HACEICHHETO. TaM, KbIETO UMa
KMET, TOH ce n30upa OT CHbBETHUIIUTE HA MECTHUS
cbBeT. llpaBoMomusTa Ha KMeETa Bapupar B
pa3IMYHUTE MECTHHU YIIPABICHUS OT LIEPMOHHATHU
JIO U3ITBJIHUTEITHH.

Bes @paHuus KMeTBT € OpraH Ha
W3ITBTHATENHATA BIacT B oOmrnHara. M30upa ce 3a
cpok or 6 romuHM oT OOIIMHCKHUS CHBET Ha
mppBaTa CECUSl Ha ChBETAa C TaWHO TJayBaHe.
KmersT wma Tposika dQurypa B MECTHOTO
yIpaBl€HUE - OJHUILETBOPABA W3IIbJIHUTEIHATA
BJIACT B OOINMHATA; OpraH U TJIaBa HA MECTHOTO
CaMOYTIpaBJICHUE; AbpXKaBEH ciayxkuten. Kmerst
“Ma MHOTO TIIHPOKH TTPaBOMOIITHS.[7]

CerinacHo Koncturymnusra Ha Pb, kmeTsT €
OopraH Ha WU3MBIHUTENHTa BiacT. KMeroBere Ha
OOIMHATE ¥ Ha KMETCTBaTa ce M30Mpar MpsKo OT
HAaCeJICHUETO 3a CPOK OT 4 TOAWHH, MPH YCIOBHI
ompesiencHu OT U300pHHS Kojekc. [IbmHOMOImuMsATa
Ha KMeTa BB3HUKBAT CJjej] MOoJaraHeTo Ha KJIETBa
Mo wi.32 ot 3aKOHAa 32 MECTHOTO CaMOYIIpaBJICHNE
1 MecTHaTa aaMuHucTparwsi|12].

KmersT € enHommueH opran ¢ oOmia
KOMIIETEHTHOCT. Toit PBKOBOJIU msiaTa
M3IBIHUTEIHA JCHHOCT, HAaco4YBa W KOPJIUHUPA
JEHHOCTTa Ha CIeUUATU3UPaHu aIMUHUCTPATUBHI
OpraHd, KaTo Ha TOBa OCHOBaHUE TOH THU
Ha3HavaBa U OCBOOOXIAaBa OT JUTEXKHOCT.

Cnbc 3akoHa 32 MECTHOTO CaMOYIIPaBJICHHUE U
MeCTHaTa aaMuHucTpamus oT 1991r. kmeTsT €
W3BEJCH M3BBH CHCTaBa Ha OOMIMHCKHUS CHBET H
TEXHHUTE KOMIICTCHIIMM ca OTjAeJieHH. KMeThT ce
n30upa AUPEKTHO OT U30MpaTeInTe Ha OOIUHATA.
B 3akona nuncear (QpyHKIMOHATHWTE BPB3KA W
3aBUCUMOCTH MEXy OOIMHCKHS CHBET U KMETa, a
TaKa ChII0 U MEXAY KMETa U MPaBUTEICTBOTO.[6]

I11. U3BOJIU

Wpesita 3a MECTHOTO cCaMOYIpaBIICHHE €
MO3HATA Ha 4YOBEYECTBOTO OT Hai-IbI00Ka
npeBHOCT. Ts oTpa3siBa HEOOXOIUMOCTTA H
JKEJTaHHETO XOpaTa CaMu Ja pellaBaT CBOMTE Jeja
M Ja y4yacTBaT Hapex C IbpKaBHUTE OPraHd B
peanr3upaHeTo Ha IbPIKABHUTE 3a/1a4H.
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MopepHara JIEMOKpaTHYHA JbpIKaBa
MPOsIBSIBA TCHJCHIIMS KbM JClEHTpanu3anus, 0e3
KOETO € HEBB3MOXXHO TNPOSIBICHUETO Ha MECTHO
CaMOYIpaBJiCHHE, HO B JbpikaBaTa [eicTBa U
Jpyro Hayamo — Ha IeHTpanu3anusaTa. Upes ToBa
MpaBo IEHTPAJHATA BJAacT OCBHIICCTBIBA MPABOTO
CH Ha KOHTPOJ BBPXY JEHHOCTTA Ha OpPraHUTE Ha
MECTHO caMmoyIpaBieHue. TO3H KOHTPOJ ce SBSIBA
€/lHa TapaHIUs 3a MPABUIHOTO MPOSBICHHE Ha
JEIEHTPATMCTHYECKHUS TpuHIm. [IpokapBaHeTo
Ha JEICHTPATUCTHYECKOTO HAyallo B JbpiKaBaTa

nMa 3a pesyaTar pasrphIIaHeTo Ha
CaMOYIIPABIIEHUETO.
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INTERCULTURAL COMMUNICATION AS A CONTEMPORARY CONCEPT

Valya Kaschieva-Mavrodieva

Abstract: The study of intercultural communication has always tried to answer the
question of how people understand one another when they do not share a common cultural
experience. In the long run this question was faced mainly by diplomats and politicians.
Nowadays, living in multicultural societies within a global village, we all face this question
in our every-day communication. So, the issues of such intercultural understanding are
embedded in a variety of language, social and behavioral phenomena.

Key words: culture, communication, difference, interrelation, stereotypes

I. INTRODUCTION

When dealing with difference, it is no
wonder that the topic of difference - understanding
it, appreciating it, respecting it - is central to all
practical treatments of intercultural communication.
Yet this emphasis on difference departs from the
common approaches to communication and
relationships based within a single culture.

Monocultural communication is similarity-
based. Within language, it will mean a common
language, behavior patterns, and values form the
base upon which members of the culture exchange
meaning with one another in conducting their daily
affairs. These similarities generally allow people to
predict the responses of others to certain kinds of
messages and to take for granted some basic shared
assumptions about the nature of reality. In
monocultural communication, difference represents
the potential for misunderstanding and friction.
Thus, social difference of all kinds is discouraged.

Intercultural communication, 1.e.
communication between people of different
cultures - cannot allow the easy assumption of
similarity. By definition, cultures are different in
their languages, behavior patterns and values. So,
an attempt to use one’s self as a predictor of shared
assumptions and responses to messages is unlikely
to work. [1]

Since cultures embody such variety in
patterns of perception and behavior, approaches to
communication in cross-cultural situations guard
against inappropriate assumptions of similarity and
encourage the consideration of difference. In other
words, the intercultural communication approach is
difference-based.

I1. EXPOSITION

When people anticipate doing something
cultural of an evening, their thoughts relate to art,
literature, drama, classical music, or dance. In other
words, they plan to participate in one of the
institutions of culture-behavior that have become
routinized into a particular form. This aspect of
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culture in more academic terms can be called by
most writers as “objective culture”. [2] Other
examples of objective culture might include social,
economic, political, and linguistic systems - the
kinds of things that are usually included in area
studies or history courses. The study of these
institutions constitutes much of the curriculum in
both international and multicultural education. The
less obvious aspect of culture is its subjective side.
Subjective culture refers to the psychological
features that define a group of people - their
everyday thinking and behavior, rather than to the
institutions they have created. A good working
definition of subjective culture is the learned and
shared patterns of beliefs, behaviors, and values of
groups of interacting people.

Understanding subjective cultures - one’s
own and others’ is more likely to lead to
intercultural competence. Of course, social reality
is constructed of both large and small “cultural”
aspects of culture; people learn how to behave
through socialization into the institutions of the
culture, which leads them to behave in ways that
perpetuate those same institutions. [3]

As noted above, traditional international and
multicultural education tends to focus only on the
objective mode of this process; in contrast,
intercultural communication focuses almost
exclusively on the subjective mode. For instance,
interculturalists are concerned with language use in
cross-cultural relationships, rather than in linguistic
structure. They study how language is modified or
supplanted by culturally defined nonverbal
behavior, how cultural patterns of thinking are
expressed in particular communication styles, and
how reality is defined and judged through cultural
assumptions and values. In this topic, some
examples in each of these areas will illustrate how
understanding subjective culture can aid in the
development of skills in cultural adaptation and
intercultural communication.
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1. Levels of Culture

The definition of subjective culture also
provides a base for defining “diversity” in a way
that includes both international and domestic
cultures at different levels of abstraction.

For example, U.S. Americans are particularly
resistant to recognizing their national culture.
Despite the fact that nearly everyone else in the
world immediately recognizes them as Americans,
many of them still insist on labeling themselves as
“just individuals” or “a mixture of cultures.” Of
course, this is just an example of U.S. American
national culture; no other people in the world but
U.S. Americans are so quick to disavow their
cultural affiliation. This is probably a manifestation
of the individualism that is generally attributed to
U.S. Americans. [4] Whatever the reason, it is
perilous for U.S. Americans to fail to see the
cultural force that unifies them. It leads them to see
ethnic and other cultural differences as more of a
threat to national unity than they are.

While cultural difference at a high level of
abstraction provides a rich base for analyzing
national cultural behavior, there are significant
group and individual differences within each
national group that are concealed at this level.
These differences provide a diversifying force that
balances the unifying force of national culture.
Other categories of subjective cultural diversity
usually include gender, regionality, socioeconomic
class, physical ability, sexual orientation, religion,
organization, and vocation. The concept can
embrace other long-term groupings such as single
parents or avid sports fans, as long as the groups
maintain the clear patterns of behavior and thinking
of an “identity group.” [5] By definition,
individuals do not have different cultures; the term
for patterns of individual behavior is “personality.”
2. Stereotypes and Generalizations

Whenever the topic of cultural difference is
discussed, the allegation of stereotyping usually is
not far behind. For instance, if cultural patterns of
men and women are being compared, someone may
well offer that she is a woman and doesn’t act that
way at all. Stereotypes arise when we act as if all
members of a culture or group share the same
characteristics.

Stereotypes can be attached to any assumed
indicator of group membership, such as race,
religion, ethnicity, age, or gender, as well as
national culture. The characteristics that are
assumedly shared by members of the group may be
respected by the observer, in which case it is a
positive stereotype. In the more likely case that the
characteristics are disrespected, it is a negative
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stereotype.  Stereotypes of both kinds are
problematic in intercultural communication for
several obvious reasons. One is that they may give
us a false sense of wunderstanding our
communication partners. Whether the stereotype is
positive or negative, it is usually only partially
correct. Additionally, stereotypes may become self-
fulfilling prophecies, where we observe others in
selective ways that confirm our prejudice.

Despite the problems with stereotypes, it is
necessary in intercultural communication to make
cultural generalizations. Without any kind of
supposition or hypothesis about the cultural
differences we may encounter in an intercultural
situation, we may fall prey to naive individualism,
where we assume that every person is acting in
some completely unique way. Or we may rely
inordinately on “common sense” to direct our
communication behavior. Common sense is, of
course, common only to a particular culture. Its
application outside of one’s own culture is usually
ethnocentric.

Cultural generalizations can be made while
avoiding stereotypes by maintaining the idea of
preponderance of belief. [6] Nearly all possible
beliefs are represented in all cultures at all times,
but each different culture has a preference for some
beliefs over others. The description of this
preference, derived from large-group research, is a
cultural generalization. Of course, individuals who
hold beliefs similar to people in a different culture
can be found in any culture. There just aren’t so
many of them - they don’t represent the
preponderance of people who hold beliefs closer to
the norm or “central tendency” of the group. As a
specific example we may note that despite the
accurate  cultural generalization that U.S.
Americans are more individualistic and Japanese
are more group-oriented, there are U.S. Americans
who are every bit as group-oriented as any
Japanese, and there are Japanese who are as
individualistic as any U.S. American. However,
these relatively few people are closer to the fringe
of their respective cultures. They are, in the neutral
sociological sense of the term, “deviant”.

Deductive stereotypes occur when we
assume that abstract cultural generalizations apply
to every single individual in the culture. While it is
appropriate to generalize that U.S. Americans as a
group are more individualistic than Japanese, it is
stereotyping to assume that every American is
strongly individualistic; the person with whom you
are communicating may be a deviant. Cultural
generalizations should be wused tentatively as
working hypotheses that need to be tested in each
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case; sometimes they work very well, sometimes
they need to be modified, and sometimes they don’t
apply to the particular case at all. The idea is to
derive the benefit of recognizing cultural patterns
without experiencing too much “hardening of the
categories.”[7]

Generalizing from too small a sample may
generate an inductive stereotype. Typical members
of one culture would more likely associate only
with their cultural compatriots - that’s how they
stay typical. So, generalizing cultural patterns from
any one person’s behavior (including your own) in
cross-cultural contact is likely to be both
stereotypical and inaccurate.

Another form of inductive stereotype is
derived from what Carlos E. Cortés calls the “social
curriculum.” He notes that school children report
knowing a lot about Gypsies, even though few of
the children have ever met even one member of that
culture. According to Cortés’ research, the
knowledge was gained from older people. [8] When
we generalize from any of these images, we are
probably creating stereotypes. Media images are
chosen not for their typicality, but for their
unusualness. So as with initial cross-cultural
contacts, we need to look beyond the immediate
image to the cultural patterns that can only be
ascertained through research.

3. Personal Interaction

Like interpersonal communication,
intercultural communication focuses on face-to-
face (or at least person-to-person) interaction
among human beings. For this kind of
communication to occur, each participant must
perceive him - or herself being perceived by others.
That is, all participants must see themselves as
potentially engaged in communication and capable
of giving and receiving feedback. This assumption
allows us to understand why interculturalists are not
particularly focused on mass media. However,
individual, mediated communication such as
faxing, e-mailing, and Internet chat room dialogue
does fit the definition of person-to-person
communication. It is surprising to some that
intercultural communication does not often
generate comprehensive descriptions of culture, or
ethnographies. While such descriptions are crucial
for any cross-cultural study, they do not in
themselves constitute cases of cross-cultural
interaction. An intercultural perspective leads
researchers to hypothesize, given some difference
in the described cultures, how members of the
cultures might interact.

Another useful distinction in this context is
that between cultural interaction and cultural
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comparison. When social science studies deal with
culture at all, they frequently compare one aspect of
a culture to a similar phenomenon in another.
4, Culture-Specific and Culture-General
Approaches

Interaction analysis and skill development
can be undertaken at two levels. At the culture-
specific level, differences between two particular
cultures are assessed for their likely impact on
communication between people of those cultures
cross-status communication styles could then help
members of both cultures appreciate and deal more
effectively with each other in the workplace. This
approach, based on specific ethnographies, is an
intercultural form of “emic” cultural analysis. [9]

Culture-general approaches to interaction
describe general cultural contrasts that are
applicable in many cross-cultural situations. For
instance, Edward T. Hall’s definition of high-
context and low-context cultures [10] is a culture-
general contrast that suggests a source of
miscommunication among many diverse cultures.
Similarly, culture-general skills are communication
competencies that would be useful in any cross-
cultural situation. They usually include cultural
self-awareness, nonevaluative perception, cultural
adaptation strategies, and cross-cultural empathy.
This approach, based on more abstract categories
and generalizable skills, is the intercultural
equivalent of “etic” cultural analysis. Etic analysis
as used by interculturalists does not assume the
existence of universal categories. Rather,
contrastive categories are created to generate
cultural distinctions that are useful for the purpose
of communication.
5. Intercultural Communication Processes,
Language and the Relativity of Experience

Many students (and some teachers) view
language only as a communication tool - a method
humans use to indicate the objects and ideas of their
physical and social world. In this view, languages
are sets of words tied together by rules, and
learning a foreign or second language is the simple
(but tedious) process of substituting words and
rules to get the same meaning with a different tool.
Language does serve as a tool for communication,
but in addition it is a “system of representation” for
perception and thinking. This function of language
provides us with verbal categories and prototypes
that guide our formation of concepts and
categorization of objects; it directs how we
experience reality. [11] It is this “reality-
organizing” aspect of language that engages
interculturalists.
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A memorable statement of how language
organizes and represents cultural experience is now
known as the Whorf/Sapir hypothesis:

We dissect nature along lines laid down by
our native languages. We do not find there the
categories and types that we isolate from the world
of phenomena because they stare every observer in
the face; on the contrary, the world is presented in a
kaleidoscopic flux of impressions which has to be
organized by our minds - and this means largely by
the linguistic systems in our minds. [12]

In this statement, Benjamin Lee Whorf
advances what has come to be called the “strong
form” of the hypothesis: language largely
determines the way in which we understand our
reality. In other writings, Whorf takes the position
that language, thought, and perception are
interrelated - a position called the “weak
hypothesis.” Interculturalists tend to use the weak
form of the hypothesis when they discuss language
and culture.

Language syntax also guides our social
experience. Perhaps the simplest and best-known
examples are linguistic differences in “status
markers.” Thai, Japanese, and some other Asian
languages have elaborate systems of second-person
singular (you) words that indicate the status of the
speaker relative to the listener. In Thai, there are
also variable forms of I to indicate relative status.
Thus, I (relatively lower in status) may be speaking
to you (somewhat higher in status) or to you (much
higher in status), using a different form of I and
you in each case. It seems apparent that cultures
with languages which demand recognition of
relative status in every direct address will
encourage more acute experience of status
difference than American culture does (the same
goes for Bulgarian), where English provides only
one form of you. European cultures, most of whose
languages have two forms of you, indicating both
status distinctions and familiarity, may represent
the middle range of this dimension. Europeans are
more overtly attentive to status than Americans are,
but Europeans are no match for Asians in this
regard. The preceding examples indicate a
relationship between language syntax and the
experience of physical and social reality. The
relationship between language and experience can
also be found in the semantic dimension of
language. Languages differ in how semantic
categories are distinguished and elaborated.

In summary, categories are -constructed
differently in different cultures and languages, and
with the different constructions go different
experiences of physical and social reality. These
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particular experiences are not determined by
language, in the sense that other forms of
experience are precluded without concomitant
linguistic support. Research on color perception
[13] and other phenomena indicate that distinctions
can be made without a specific “naming strategy.”
Rather, linguistic relativity suggests that we are
predisposed by our languages to make certain
distinctions and not others - our language
encourages habitual patterns of perception.

This formulation of linguistic and cultural
relativity is central to intercultural communication.
Without the assumption of relativity at the very root
of our experience of reality, naive practitioners of
intercultural relations veer toward itemizing
different customs and providing tips for minor
adjustments of behavior.

More sophisticated interculturalists realize
that their study is of nothing less than the clash of
differing realities and that cultural adaptation
demands the apprehension of essentially alien
experience.

6. Nonverbal Behavior

There is an entire universe of behavior that is
unexplored, unexamined, and very much taken for
granted. It functions outside conscious awareness
and in juxtaposition to words. [14]

Verbal language is digital, in the sense that
words symbolize categories of phenomena in the
same arbitrary way that on/off codes symbolize
numbers and operations in a computer. Nonverbal
behavior, by contrast, is analogic. It represents
phenomena by creating contexts which can be
experienced directly. For instance, it is digital to
say “I love you.” It is analogic to represent that
feeling with a look or a touch. Digital
symbolizations are more capable of expressing
complexity (“I love you twice as much now as I did
last week”), but analogic representations are more
credible because they are generally less easily
manipulated. [15]

Some languages put more emphasis on the
digital quality than others. English, for instance, is
strongly digital in the way that it divides continua
of human feeling and thought into discrete, abstract
categories, providing speakers with many words to
name particular affective and cognitive states. In
contrast, Japanese is a more analogic language. It
demands that its speakers imply and infer meaning
from the context of relatively vague statements -
the way it’s said, by whom, to whom, where, at
what time, and just before or after what other
statement. [16]
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Cultures such as Japanese that stress analogic
communication are referred to as “high context.”
[17]

Hall, who coined that term, defines it as a
communication “in which most of the information
is already in the person, while very little is in the
coded, explicit, transmitted part of the message.”
[18] Cultures such as U.S. American that
emphasize digital forms of communication are
called “low context,” defined as communication
“where the mass of information is vested in the
explicit code.” [18]

In both high- and low-context cultures, all
verbal messages in face-to-face interpersonal
communication are accompanied by nonverbal
behavior which provides an analogic background
for the digital words. [19] Voice, gestures, eye
contact, spacing, and touching all provide direct
analogic expressions of emotion that modify (in
low context) or supplant (in high context) the
verbal message. Even in low-context cultures, only
a small percentage of the meaning created in a
social communication exchange is based on verbal
language, so understanding the more important
nonverbal aspects of communication is vital to an
overall comprehension of intercultural events.

In cross-cultural situations we may also
perceive the appearance of a cue when none was
intended. These implications are instantly
recognized and reacted to by native speakers. This
tendency to assign meaning to events solely in the
context of one’s own culture can be called
ethnocentric interpretation. Both ethnocentric
perception and interpretation are consistent with the
idea of cultural relativity — in the sense that our
experience of reality differs culturally as well as
individually.

The form of nonverbal interaction analysis
used in the paralanguage examples above is also
generally applied to the area of kinesics, or “body
language.”

7. Values and Assumptions

Cultural values are the patterns of goodness
and badness people assign to ways of being in the
world. For instance, cultural assumptions are
interrelated with values but refer to the existence of
phenomena rather than the assignment of value to
them. The system that has been used traditionally
by interculturalists for analyzing cultural values is
the one, developed by Florence R. Kluckhohn and
Fred L. Strodtbeck. [20]

Based on research with several cultures, the
system defines five dimensions of cultural
assumptions:  peoples’ relationship to the
environment, to each other, to activity, to time, and
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to the basic nature of human beings. Constituting
each of these dimensions is a continuum of possible
relationships that people might assume with the
subject. For instance, people may assume that they
can control the environment, that they can live in
harmony with it, or that they are subjugated by the
environment. Kluckhohn and Strodtbeck state that
all positions on the continuum will be represented
to some degree in all cultures, but that one position
will be preferred. It is this general preference that
constitutes a cultural value.

Another approach to value analysis has been
developed by Geert Hofstede. [21] As opposed to
the deductive approach of Kluckhohn and
Strodtbeck, Hofstede used the inductive technique
of surveying a large number of people from various
national cultures about their values and preferences
in life. Using the statistical technique of factor
analysis, he then isolated four dimensions (and later
a fifth), that accounted for the large amount of the
variation in the answers given. He named the four
dimensions Power-Distance, referring to the
assumption of status difference; Masculinity,
referring to (among other things) the assumption of
gender difference; Individualism, referring to the
assumption of self-reliance; and Uncertainty
Avoidance, referring to the assumption of
intolerance of ambiguity. In later studies, he added
the dimension of Confucian Dynamism or Long-
Term Orientation, referring to focus on future
rewards. [22]

Returning to the data from each national
culture, he was then able to rank-order the cultures
in terms of each dimension. By statistically
combining factors, Hofstede was able to map
clusters of cultures in several dimensions. Many
contemporary studies of cultural values now use, at
least in part, the Hofstede’s categories.

8. Cultural Adaptation and Culture Shock

In many ways, the crux of intercultural
communication is in how people adapt to other
cultures. Yet the intercultural concept of adaptation
is frequently misunderstood. To clarify the idea, it
is useful to distinguish adaptation from
assimilation. Assimilation is the process of
resocialization that seeks to replace one’s original
worldview with that of the host culture.
Assimilation is “substitutive.” Adaptation, on the
other hand, is the process whereby one’s worldview
is expanded to include behavior and values
appropriate to the host culture. Such a person has
new aspects, but not at the cost of his or her
original socialization. The identity issues around
adaptation are quite complex and understanding
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them is one of the new frontiers of intercultural
communication.

A straightforward form of developmental
thinking can be illustrated with one of the best-
known of all intercultural concepts: culture shock.
The evolution of this concept began with a
relatively simple statement of how disorientation
can occur in a different cultural context, along with
the implication that culture shock was something
like a disease that could be prevented, or caught
and cured. [23] When even a relatively simple
aspect of cultural adaptation - culture shock - is cast
in developmental terms, it attains a level of
complexity that makes it a richer and more useful
descriptor of peoples’ experiences. When the
broader topic of cultural adaptation in general is
described in developmental terms, the result is even
more descriptive of complex experience.

III. CONCLUSION

J An intercultural perspective offers more than
an effective way to analyze interaction and
facilitate adaptation. So, intercultural
communication envisions a reality which will
support the simultaneous existence of unity and
diversity, of cooperation and competition in the
global village, and of consensus and creative
conflict in multicultural societies.

. In this vision, our different voices can be
heard both in their uniqueness and in synergistic
harmony. While there are many paths which can
converge into this future, the focus brought by

interculturalists rests on individuals and
relationships.
. We strive to bring culture into individual

consciousness and in so doing bring consciousness
to bear on the creation of intercultural relationships.
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CULTURAL DIFFERENCES AND SIMILARITIES ACCORDING TO HOFSTEDE’S
MODEL

Valya Kaschieva-Mavrodieva

Abstract: Culture should be distinguished from human nature on one side and from an
individual’s personality on the other, although exactly where the borders lie between nature
and culture, and between culture and personality, is a matter of discussion among social
scientists. According to Hofstede, the sources of one’s mental programs lie within the
social environments in which one grew up and collected one’s life experiences.

Key words: culture, communication, difference, similarity, stereotypes, value

L. INTRODUCTION

Using the analogy of the way computers are
programmed, Hofstede’s book “Cultures and
Organizations. Software of the Mind”, [1] calls
such patterns of thinking, feeling and acting -
mental programs, or “software of the mind”. This
does not mean, of course, that people are
programmed the way computers are. A person’s
behavior is only partially predetermined by his or
her mental programs: he or she has a basic ability
to deviate from them and to react in ways that are
new, creative, destructive, or unexpected. The
software of the mind that this book is about only
indicates what reactions are likely and
understandable, given one’s past.

According to Hofstede, the sources of one’s
mental programs lie within the social environments
in which one grew up and collected one’s life
experiences. The programming starts within the
family; it continues within the neighborhood, at
school, in youth groups, at the workplace, and in
the living community. Mental programs vary as
much as the social environments in which they
were acquired.

A customary term for such mental software
is culture. This word has several meanings, all
derived from its Latin source, which refers to the
tilling of the soil. In most Western languages
culture commonly means “civilization” or
“refinement of the mind” and in particular the
results of such refinement, such as education, art,
and literature. This is culture in the narrow sense.
Culture as mental software, however, corresponds
to a much broader use of the word that is common
among sociologists and, especially,
anthropologists.

Social (or cultural) anthropology is the
science of human societies - in particular
traditional or “primitive” ones. In social
anthropology, culture is a catchword for all those
patterns of thinking, feeling, and acting referred to
activities supposed to refine the mind and to all
those ordinary and menial things in life.
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I1. EXPOSITION

Culture is always a collective phenomenon,
because it is at least partly shared with people who
live or lived within the same social environment,
which is where it was learned. Culture consists of
the unwritten rules of the social game. It is the
collective programming of the mind that
distinguishes the members of one group or
category of people from others. [2] Culture is
learned, not innate. It derives from one’s social
environment rather than from one’s genes.

Culture should be distinguished from human
nature on one side and from an individual’s
personality on the other, although exactly where
the borders lie between nature and culture, and
between culture and personality, is a matter of
discussion among social scientists.

Human nature is what all human beings have
in common: it represents the universal level in
one’s mental software. It is inherited within our
genes; within the computer analogy it is the
“operating system” that determines our physical
and basic psychological functioning. The human
ability to feel fear, anger, love, joy, sadness and
shame; the need to associate with others and to
play and exercise oneself; and the facility to
observe the environment and to talk about it with
other humans - all belong to this level of mental
program. The personality of an individual, on the
other hand, is his or her unique personal set of
mental programs that needn’t be shared with any
other human being. It is based on traits that are
partly inherited within the individual’s unique set
of genes and partly learned. “Learned” means
modified by the influence of collective
programming (culture) as well as by unique
personal experiences.

1. Symbols, Heroes, Rituals and Values

Cultural differences manifest themselves in
several ways, according to Hofstede. From the
many terms used to describe manifestations of
culture, the following four together cover the total



I'OANIIHNK HA TEXHUYECKN YHUBEPCUTET-BAPHA, 2013 r.

concept rather neatly: symbols, heroes, rituals, and
values.

Hofstede pictured all these terms as the skins
of an onion, indicating that symbols represent the
most superficial and values the deepest
manifestations of culture, with heroes and rituals in
between.

Symbols are words, gestures, pictures, or
objects that carry a particular meaning that is
recognized as such only by those who share the
culture. The words in a language or jargon belong
to this category, as do dress, hairstyles, flags and
status symbols. New symbols are easily developed
and old ones disappear; symbols from one cultural
group are regularly copied by others. This is why
symbols have been put into the outer, most
superficial layer of culture.

Heroes are persons, alive or dead, real or
imaginary, who possess characteristics that are
highly prized in a culture and thus serve as models
for behavior. Even Batman, X-Man, Cat-Woman
have served as cultural heroes. In this age of
television, outward appearances have become more
important in the choice of heroes than they were
before.

Rituals are collective activities that are
technically superfluous to reach desired ends but
that, within a culture, are considered socially
essential. They are therefore carried out for their
own sake. Examples include ways of greeting and
paying respect to others, as well as social and
religious ceremonies. Business and political
meetings organized for seemingly rational reasons
often serve mainly ritual purposes, such as
reinforcing group cohesion or allowing the leaders
to assert themselves. Rituals include discourse, the
way language is used in text and talk, in daily
interaction and in communicating beliefs. [3],[4].

Symbols, heroes and rituals have been
subsumed under the term practices. As such they
are visible to an outside observer; their cultural
meaning, however, is invisible and lies precisely
and only in the way these practices are interpreted
by the insiders.

The core of culture according to Hofstede’s
skins of an onion is formed by values. Values are
broad tendencies to prefer certain states of affairs
over others. Values are feelings with an added
arrow indicating a plus and a minus side. They deal
with pairings such as the following:

o Evil versus good

Dirty versus clean
Dangerous versus safe
Forbidden versus permitted
Decent versus indecent
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Moral versus immoral

Ugly versus beautiful

Unnatural versus natural

Abnormal versus normal

Paradoxical versus logical

Irrational versus rational

Having in mind all these things, we can say
that our values are acquired early in our lives.
Compared with most other creatures, humans at
birth are very incompletely equipped for survival.
Fortunately, our human physiology provides us
with a receptive period of some ten to twelve
years, a span in which we can quickly and largely
unconsciously absorb necessary information from
our environment. This includes symbols (such as
language), heroes (such as our parents) and rituals
(such as toilet training); and most important, it
includes our basic values. At the end of this period,
we gradually switch to a different, conscious way
of learning, focusing primarily on new practices.
[5].

2. Culture as Various Reproduction

The first years of our life are likely gone
from our memory, but they are influential. When
we think of our childhood, memories begin.
Questions start arising: Who were your models,
and what was your aim in life? Quite probably,
your parents or elder siblings were your heroes,
and you tried to imitate them. You learned which
things were dirty and bad and how to be clean and
good. For instance, you learned rules about what is
clean and dirty in regard to bodily functions such
as spitting, eating, blowing your nose, etc.; along
with gestures such as touching various parts of
your body or exposing them while sitting or
standing. You learned how bad it was to break
rules. Then when you were a child of perhaps six
to twelve, schoolteachers and classmates, sports
and TV idols, and national or religious heroes
entered your world as new models. You imitated
now one, then another. Parents, teachers, and
others rewarded or punished you for your behavior.

You learned whether it was good or bad to
ask questions, to speak up, to fight, to cry, to work
hard, to lie, to be impolite. You learned when to be
proud and when to be ashamed.

In your teenage years, your attention shifted
to others your age. You were intensely concerned
with your gender identity. Depending on the
society in which you lived, you spent your time
mainly with your own sex or with mixed sexes.
You may have intensely admired some of your
peers. Later you may have chosen a partner,
probably using criteria similar to that of other



I'OANIIHNK HA TEXHUYECKN YHUBEPCUTET-BAPHA, 2013 r.

young people in your country. You may have had
children - and then the cycle starts again.

There is a powerful stabilizing force in this
cycle that biologists call homeostasis. Parents tend
to reproduce the education that they received,
whether they want to or not. And there is only a
modest role for technology. The most salient
learning in your tender years is all about the body
and about relationships with people. Not
coincidentally, these are also sources of intense
taboos.

Because they were acquired so early in our
lives, many values remain unconscious to those
who hold them. Therefore, they cannot be
discussed, nor can they be directly observed by
outsiders. They can only be inferred from the way
people act under various circumstances. If one asks
people why they act as they do, they may say they
just “know” or “feel” how to do the right thing. [6]

The point of this example is to show that no
group can escape culture. Creating shared rules,
even if they are never written down, is a
precondition for group survival. This group of
people united at random will have to create a new
culture. The particulars of that culture will largely
depend on chance, inheriting from existing values,
particularly those of the most prominent group
members. However, once the culture is set, and
supposing children are born into the group, that
culture will reproduce itself.

3. Restrictions of the Morality:
Religion and Philosophy

Philosophy, spirituality and religion are
ways of sorting out the difference between good
and bad.

Nations and religions can come into
competition if they both attempt to delineate a
society-level moral circle in the same country. This
has frequently happened during our history, and it
is still happening today. The violence of these
conflicts testifies to the importance of belonging to
a moral circle. It also shows how great a
prerogative it is to be the one who defines its
boundaries. Through visits and speeches, new
leaders typically take action to redefine the
boundaries of the moral circle that they lead.

Historically, religions that were tolerant of
religious diversity have lost out against those that
were more closed on themselves. Most empires
have disintegrated from the inside for this reason.

Humans are continually negotiating the
boundaries of our moral circles, and we do it in
ways that differ across cultures. Culture is about
how to be a good member of the moral circle,
depending on one’s personal or ascribed

Origin,

186

properties, about what to do if people are bad, and
about whom to consider for admission.

However, genetic differences are not the
main basis for group boundaries. There is
continuity in our genomes, but there is
discontinuity in our group affiliations. Millions of
migrants live in other continents than their
ancestors. It takes an expert observer to guess both
ethnic origin and adoptive nationality just by
looking at somebody. And yet recognizing group
identity matters a lot. Religion, language and other
symbolic group boundaries are important to
humans, and we spend much of our time
establishing, negotiating and changing them.
People can unite or fight over just about any
symbolic matter, from good-old family feuds to
territorial fights, defense of honor in response to an
insult, or the meaning of a book in religion. [6]

4. Ideologies and Beliefs as Group Markers

Much of people’s social activity is spent
explicitly maintaining symbolic group ties. Most
people most of the time are busy being good
members of the groups to which they belong. They
show it in their clothes, their movements, their way
of speaking, their possessions and their jobs. They
spend time with these groups in rituals that
strengthen them: talking, laughing, playing,
touching, singing, fighting playfully, -eating,
drinking, and so forth. These activities all aim at
reinforcing the moral circle. On a conscious level,
however, few would look at their daily lives that
way. Instead, people describe what they do in
terms of its ritual justification. They go to work,
they make strategic plans, they do team building,
they attend church services, they serve their
country, they celebrate a special occasion.

Creating groups and changing membership
is one of people’s core activities in life. Every
society has different rules about how bad it is to
leave one group and to join another. [7]

5. Layers of Culture and Culture Change

As almost everyone belongs to a number of
different groups and categories at the same time,
we unavoidably carry several layers of mental
programming within ourselves, corresponding to
different levels of culture. In particular:

o A national level according to one’s country
(or countries, for people who migrated during their
lifetimes);

. A regional and/or ethnic and/or religious
and/or linguistic affiliation level;

J A gender level, according to whether one
was born as a girl or as a boy;

. A generation level, separating grandparents
from parents and from children;
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° A social class level, associated with
educational opportunities and with a person’s
occupation or profession.

The mental programs from these various
levels are not necessarily in harmony. In modern
society they are often partly conflicting: for
example, religious values may conflict with
generation values; gender values may conflict with
organizational practices. Conflicting mental
programs within people make it difficult to
anticipate their behavior in a new situation.

Culture change can be fast for the outer
layers of the onion diagram, labeled practices.
Practices are the visible part of cultures. New
practices can be learned throughout one’s lifetime;
people older than seventy happily learn to surf the
Web on their first personal computer, acquiring
new symbols, meeting new heroes and
communicating through new rituals. Culture
change is slow for the onion’s core, labeled values.
As already argued, these were learned when we
were children, from parents who acquired them
when they were children. This makes for
considerable stability in the basic values of a
society, in spite of sweeping changes in practices.

These basic values affect primarily the
gender, the national, and maybe the regional layer
of culture. So, we have learnt never to believe
politicians, religious leaders, or business chiefs
who claim they will reform national values.
National value systems should be considered given
facts, as hard as a country’s geographical position
or its weather. Layers of culture acquired later in
life tend to be more changeable. This is the case, in
particular, for organizational cultures, which the
organization’s members joined as adults. It doesn’t
mean that changing organizational cultures is easy
- but at least it is feasible. The social game itself is
not deeply changed by the changes in today’s
society. The unwritten rules for success, failure,
belonging, and other key attributes of our lives
remain similar. We need to fit in, to behave in
ways that are acceptable to the groups to which we
belong. Most changes concern the “toys” we use in
playing the “game”.

6. Cultural Relativism

In daily conversations, in political discourse,
and in the media that feed them, alien cultures are
often pictured in moral terms, as better or worse.

Yet there are no scientific standards for
considering the ways of thinking, feeling, and
acting of one group as intrinsically superior or
inferior to those of another.
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Studying differences in culture among
groups and societies presupposes a neutral vantage
point, a position of cultural relativism. The great
French anthropologist, Claude Lévi-Strauss (1908—
2009), has expressed it as follows:

Cultural relativism affirms that one culture
has no absolute criteria for judging the activities of
another culture as “low” or “noble.” However,
every culture can and should apply such judgment
to its own activities, because its members are
actors as well as observers. [8]

Cultural relativism neither implies a lack of
norms for oneself, nor for one’s society. It does
call for suspending judgment when dealing with
groups or societies different from one’s own. One
should think twice before applying the norms of
one person, group, or society to another.
Information about the nature of the -cultural
differences between societies, their roots and their
consequences should precede judgment and action.

Even after having been informed, the foreign
observer is still likely to deplore certain ways of
the other society. [8]

III. CONCLUSIONS

e The acquisition of intercultural
communication abilities passes through three
phases: awareness, knowledge and skills.

Awareness is where it all starts: the recognition
that I carry a particular mental software because of
the way I was brought up and that others brought
up in a different environment carry a different
mental software for equally good reasons.

e Knowledge should follow. If we have to
interact with particular other cultures, we have to
learn about these cultures. We should learn about
their symbols, their heroes, and their rituals; while
we may never share their values, we may at least
get an intellectual grasp of where their values
differ from ours.

e  Skills are based on awareness and knowledge,
plus practice. We have to recognize and apply the
symbols of the other culture: recognize their
heroes, practice their rituals, and experience the
satisfaction of getting along in the new
environment, being able to resolve first the simpler
and later on some of the more complicated
problems of life among the others.

e Intercultural communication can be taught.
Some students are more gifted at learning it than
others. Persons with unduly inflated egos, a low
personal tolerance for uncertainty, a history of
emotional instability, or known racist or extreme
left- or right-wing political sympathies should be
considered bad risks for a training program that, at
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its core, assumes people’s ability to distance
themselves from their own cherished beliefs. Such
persons are probably unfit for expatriation anyway;
if a family will be expatriated, it is wise to make
sure that the spouse and children, too, have the
necessary emotional stability. [9]

o To conclude, we can only mention
Herodotus’ famous saying:

For if one were to offer men to choose out
of all the customs in the world such as seemed to
them the best, they would examine the whole
number, and end by preferring their own; so
convinced are they that their own usages far
surpass those of all others. [10]
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