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Articles and Statements

UDC 62
Architectural Conceptual Design — the Sustainable Shopping Malls Structures
Bujar Bajcinovci 2

aUniversity of Prishtina, Prishtina, Kosovo
E-mail: bujar.bajcinovci@uni-pr.edu

Abstract

Respecting the specific problems of the time, aiming to solve them in a more natural and
sustainable way, we positively expect that those results will be a lighter problem for future
generations. Global challenges, associated with the development of technology, life style, day to day
issues and global world trends, the same design strategy cannot respond to all specific problems
faced by contemporary urban issues. The research methods and the study were investigated
through literature review, consisting of empirical observation through spatial planning, with an
accent to the shopping mall structures. The architectural conceptual design argued in this paper,
involves the design guidelines for the sustainable shopping mall structures. The aim of this
research was to emphasize the necessity of architectural design, as a creative artistic process,
a process which must take into consideration both of the involved “parties”: A good architectural
design aiming in generation of profit, and uniquely those same actions to preserve the
environment. A quality symbiotic bond, a divine commitment in-between populace and ambiance.
Existence of a duality, symbiotically integrated, genius loci with coexistence of matter and energy,
a simple awareness of fundamental truth. Hence, this conceptual design principle is expected
to have a significant positive impact in architectural design perceptions.

Keywords: Architecture, Design, Shopping malls, Sustainability, Environment.

1. Introduction

Many structures cope with fundamental demand of functional, energy efficiency and
sustainability objectives, with the immediate need to implement the energy of new renewable
sources such as solar energy, water and wind power sources, also, with a great potential to recycle
the huge waste content, moreover, collecting and using water from rainfall. Hence, we aim
environmentally and sustainable to introduce those actions into the practice, green actions, backed
up with the legal premise for environmental protection and respect the biodiversity. The future will
bring a more crucial challenges, which will directly reflect on a sustainable architectural design,
legal acts, quality of life, and generally we must engage in all forms and actions to preserve
environmental health. Administering and development of cities will require a more holistic urban
planning which must be always one step ahead of functional urban design requests and beyond day
to day needs of urbanites. Moreover, the architecture design will be constantly in pioneer role and
at the centre of a regional strategies for sustainable urban and social humanity development.
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Architectural structures and buildings, especially huge shopping mall structures must
prerequisite a more hybridization of functional interrelations in contemporary structures. There is
a huge traffic of potential customers in between shopping malls complexes, and urban regional
communities, accompanied with different types of functional services such as hotels, airports, and
mega terminal structures. The emphasis is on a consistent circulation, a mass movement and
circumference. A complex situation, where essentially the architects and urbanists has a crucial
role to address the conceptual models of urban planning, future migration actions, population
resettlements, motilities, and functionalities. Hence, addressing a clearer perception of
metropolitan complex metabolism.

2. Material and Methods

Conceptual determining locations for shopping mega structures

Economic commercial buildings in recent decades "moved" their location outside of the
cities, hence, with those relocations began a new phenomenon, the so-called shopping and
entertainment "out of town". Moreover, recently we are lacking with an absence of a green areas, as
a consequence we came in to situation to redefine the fundamental urban architectural concepts, in
same time, looking for the disposable business areas on the outskirts of urban liveability systems.

Hence, there is essential need to develop the market research, or marketing research as part
of holistic decision in potential actions to business assign the future location. One of the main
assumptions in the context of urban dynamics is the theory of relative attractiveness. “In addition
to applying the two rules, any future urban dynamics work must help urban decision-makers grasp
four interconnected principles that control urban behaviour” [1-5]:

¢ “Resource constraints

¢ Urban aging

¢ Relative attractiveness

e Growth vs. equilibrium.” [1].

“These four principles are still the fundamental forces driving city evolution today and an
understanding of how they combine to determine the impact of urban programs is essential to
effective decision-making.” [1].

“Urban dynamics represents a triumph of human reason, extending our capacity to see and
shape our future. Bogged down in political squabbles, we cannot envision how different the world
might be if urban dynamics theory became a global household word. The next twenty-five years are
crucial for the promotion of a dynamic viewpoint. Global population, pollution and resource usage
are all following dangerous trends. Urban dynamics has much to contribute to both the well-being
of urban residents and the well-being of our world.” [1].

However, urbanites or residents can choose which features they prefer. People choose where
to live based on such criteria. Therefore, a community far away from this mega shopping
structures, or centres must find a very good interest reason to prevail a very long distance from the
cities. In the other case, a community near the mega shopping structures, can sacrifice a lack of
parking zones, and the high cost of quality of life, only for the urban proximity.

Humans from beginning respected and valued environment in which they dwell, with
emphasis in finding harmony and symbiosis between their needs and the nature. Therefore,
selecting a location for economic commercial structures, must be well researched and studied the
following features:

¢ Analysis of spatial and spatial planning hierarchy

e Analysis of simple conceptual and urban models

¢ Analysis of integrated models, design as a holistic system
¢ Analysis of marketing research models
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Fig. 1. Possibility of locations, shopping mega structures. (Source: Author, 2016).

In principle, when determining the location and nature of the work to operate successful, we
must point out some basic business attributes:

e Locality where the environment is healthy and attractive

e Localities where there are many developed businesses

e Localities where people live comfortably and safely

e Localities where people live with applicable business laws

Planning and programming for commercial buildings realization from economic objectives,
means multi-disciplinary analysis, respectively require a holistic approach in achieving those tasks.
In the business context, firstly is required a profit, profit is the engine that drives a variety of
development activities and actions. Achieving the profit, with basic business maxim, which roughly
states ‘buy less expensive and then sell more expensive site’, can come in consideration like during
the process of urban planning for economic commercial buildings.

Fig. 2. Identifying primary region, > 60% of costumers. (Source: Author, 2016).
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The Design of Shopping Malls Structures

In the initial process of preparations for functional solutions, firstly we must decide for
flexible modular units, a feature, which directly affects the space of sustainability of the shopping
mall or a warehouse. A module unit will be designed in order to multiply by X times, in a such
manner to form functional composition solution. Hence, a convenient geometric module does not
mean to be ideal as the perfect model to be used in a general way. Therefore, the format of the basic
unit sales will continue to change over time. However, by considering the trend and initial design
concepts, a module unit must have flexible dimensions’, aiming on sales area that would fit in a far
more typical design solution. Moreover, I will generally refer to approved standards and
regulations in actual countries, aiming to achieve the international conceptual design standards.
It is therefore a very possible that modular design units of shopping mall structures to achieve an
interrelated functional hybridization [2].

Fig. 3. Conceptual composition of shopping mall zones (Source: Author, 2016).

Fig. 4. Conceptual composition of shopping mall zones (Source: Author, 2016).

One of the basic way for analysing, adopting, adapting, and improving the movement of
pedestrians in sales areas, will be based on an empiric observation on a circulation in a most
frequented sale zones.

Strong areas of a retail, are those that are perceived as most important for the sale of: brand,
exclusivity, and price. Or, the checkpoints as the most attractive outlets which a considered to be
corner shops, with other major attractions of leisure or areas close to restaurants, and
confectioneries. The busiest areas naturally are occurring to be to the main shops, while shopping
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interest are falling to happen over the communications, unless a new attraction appear, or
perceived a new point of interest.

Fig. 5. Functional organizational zones, shopping mall (Source: Author, 2016).

Fig. 6. Pedestrian circulation defines the geometry of mall (Source: Author, 2016).

"
Artery of main
\communlcatlon,

Fig. 7. Functional organizational scheme, points of interest (Source: Author, 2016).
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Fig. 8. Functional organizational scheme, shopping mall. (Source: Author, 2016).

“Design is a funny word. Some people think design means how it looks. But of course, if you
dig deeper, it's really how it works.” Steve Jobs

3. Discussion
Many authors, many ecological actions, architects, conferences, and congresses argued the
benefits of wealth retention, environment had it. But actually, we must go further, a step ahead
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aiming to bond a connection and symbiotic harmony in between the environment and shopping
malls structures. Moreover, firstly we must be aware of profit, and secondly we must develop the
holistic perception from the viewpoint of global environmental conservation, preserving the energy
from natural and fossil resources, as well as making the waste reduction at the same time. And of
course, this applies not only referring with nearby buildings and near environment, but this life
philosophy includes a wider surrounding and a broader concept of local environment.

Therefore, the aim is to co-exist as holistic functional system, with both: the preservation of
environment and the profit, with both benefits at the same course. Core essence will be to ensure a
quality of urbanites life, or better quality of public health, more comfortable, riches and healthy, by
encouraging each participant in the life process, to participate in the construction process, to take
the responsibility of environmental care.

Hence, following four below cited features, by which, I prefer to find the correlation and
interrelation of three basic objectives, that must be met to achieve ecologically symbiotic harmony.
At the global level, global environmental protection, with impact in:

¢ Saving Energy and Control waste content

¢ More effective use of natural resources

Locally, achieving harmony with the surrounding environment:

¢ Adopt, Adapt, and Improve harmony with the local environment

At the residential level, a healthy environment and comfortable housing:

e Promote Public Health, Achieve human comfort and Insure safety

The criterion of human comfort in terms of whole state is one of the most important features
and fundamental attributes, furthermore, at the same time is a basic requirement of space
perception. Human comfort is vital phenomenon for the quality of life, and overall health.
There are countless facts which summarize the undisputed comfort satisfaction and convenience in
terms of sustainable and good architectural design, otherwise we find a vide presented various
symptoms of depression, serious diseases, apathy and in the long run leads to degraded overall
public health issues. Moreover, arguing about sustainable architecture, it is to speak for the health,
and above all is to preserve global wellness. This is not just about the professional capacities that
provide architecture: to shape the interior and exterior of the shopping malls structures, but, in
providing holistic bond with an ecosystem. Sustainable architecture design, as a creative process
has a clear objective: A quality symbiotic bond, a divine commitment in-between populace and
ambiance. Existence of a duality symbiotic integrated, genius loci with coexistence of matter and
energy, a simple awareness of fundamental truth.

Fig. 9. Environmental Triade, a symbiotic interrelation (Source: Author, 2016).
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“The history of architecture is the history of the struggle for light.” Le Corbusier

4. Conclusion

Respecting the specific problems of the time, aiming to solve them in a more natural and
sustainable way, we positively expect that those results will be a lighter problem for future
generations. Global challenges, associated with the development of technology, life style, day to day
issues and global world trends, the same design strategy cannot respond to all specific problems
faced by contemporary urban issues. The research methods and the study were investigated
through literature review, consisting of empirical observation through spatial planning, with an
accent to the shopping mall structures. Research is made within spatial regulation of urban blocks,
shapes of architectural models, focusing on the market and urbanites need, urban planning,
environmental concepts, and public health issues. The aim of this research was to emphasize the
necessity of architectural design, as a creative artistic process, a process which must take into
consideration both of the involved “parties”: A good architectural design aiming in generation of
profit, and uniquely those same actions to preserve the environment. A quality symbiotic bond, a
divine commitment in-between populace and ambiance. Existence of a duality, symbiotically
integrated, genius loci with coexistence of matter and energy, a simple awareness of fundamental
truth. Hence, those conceptual design principles are expected to have a significant positive impact
in architectural design perceptions.
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Abstract

One of the ways to improve the efficiency of solar cells and reduce the price of solar electricity
is the use of the tracking system of the sun. Daily and seasonal movement of the Earth affects the
intensity of the radiation on the solar panels. The tracking system is the sun moves the solar panels
to compensate for these movements, keeping the best orientation to the sun. For small solar panels
it is not recommended to use the tracking system because of the high energy losses in the drive.
It was found that the power consumption of the servo system is a few % of the increased energy.
This article provides a classification system for tracking the sun, considered and their pluses and
minuses.

Keywords: tracking system of the sun, solar panel, efficiency.

1. BBegeHnue

Cnenamasa cucrema 3a cosiHneM (CCC) sABisfercs yCTpPOHCTBOM, KOTOPO€ OpPHEHTUPYeT
COJTHEUHBIE TIAHEH, Mapabosinyeckue KOpbiTa, PpeHesss oTpaskaTesu, 3epKajia WIH JIMH3BI K
CousnLy.

I 1mockux (pOTOI/IEKTPUUYECKUX CHUCTEM, CJIEAAINas CHUCTEMa WCIOJIb3YIOTCS IS
MHUHUMH3AIUKA yIJIa TaJieHus MEXKIY BXOZSAINEro COJTHEYHOTO cBeTa U (DOTOBRJIEKTPUYECKHE
MaHesu. ATO yBeJIMYUBAET SHEPTUH, TeHEPUPYIOIeld (GOTO3IEKTPUUECKUMHU CHUCTeMaMHu [1, 2].

Hanuume CCC He sBysieTcss HEOOXOAUMBIM /I pabOTHI COJTHEUHBIX OaTapeii, HO 6e3 Hero,
MIPOU3BOAUTENBHOCTh CHIDKaeTcd. XoTsd CCC MOKeT YBEJIUYUTh BBIMTPHIINT B 3JHEPTHUU
oToanexkTpuueckux 6aTapeH, IIPU UX yCTAHOBKE HEOOXOIMIMO YYUTHIBATh HEKOTOPHIE ITPOOJIEMBI,
TaKhe KaK CTOUMOCTb, HAJeKHOCTh, IOTpeOJIEHHEe DHEPTUH, TEXHUUYECKOe OOCTy>KHMBAaHUE U
MIPOU3BOUTEIIHHOCTS [3].

Bce ciemsamue cucreMbl UMEIOT HEKOTOPBIE M3 CIIEYIONIUX XapaKTePUCTUK [4]: Exunas
CTPYKTYypa WM TapauleJibHbl  Tum; OaumH wWiId  JBa  IOABHIKHBIX  JIBUTATEJIEH;
CBETOUYBCTBUTEJIBHBIN YCTPOMCTBO; ABTOHOMHBIA WJIM BCIOMOTATEJIbHBI HCTOUYHUK SHEPIUU;
TepeMeIeHus 10 CBETOM WJIM MEPEMEIEHH B COOTBETCTBUM € KajieH1apeM; HenmpephIBHBIN WH
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IIOIIAroBBIM ABMKeHUe; OTCIeXKHBaHME B TeUeHUe BCero rojja Wid B TeYeHUe BCero roja, 3a
VCKJIIOUEHHNEM 3UMBbI; CJIeXKEeHHeE C PETYJIMPOBKOY MK 6e3 peryJMpoBKY yIjla HAKJIOHA.

Knaccudbukanus CCC mo Hambosee BaXKHBIM OTIMIUTENHHBIM IIPHU3HAKaAM IPUBEIEHA
cinenytouM. CCC o moTpebIeHIIo SJIeKTPHUeCKON HSHEPTUH

Crendamas CHCTeMa 3a COHLIEM x
/ w

10 moTpelIeHH o
3MeKTPHYecKOil 3HEPTHH

e sl sl sl N sl

OOHOOCHBEIE| |OBYXOCHEIC PY4HEIE dBTOMATHICCKHL || aKTHRHEIE MACCHEHEIE

IO CTEeTleHH OPHEeHTAIIHH 0 MeTOLY YIIPaBIeHHA

[NOTYaBTOMaTHYECKHE

Puc. 1. Kitaccudukanus ciiesineii CCTEMBI 3a COJTHIIEM

B 3011 cTaThU MCIOIB30BAaHBI METOAUKH HCCJIEIOBAHUA: CUCTEMHBIN aHATN3, KAUECTBEHHBIH
aHayiu3. B xavecTBe MaTepHasa MCIOJB30BAJIUCH CYIIECTBYIOIIE PAabOThl B 00JIACTH COJTHEYHBIX
MIpUMeHEeHUH.

2. Anasu3 CCC no crenneHu OpueHTanvu.

CymectBytoT omHoocHbI U aByXocHbIH CCC [1]. OmnoocHble CCC TOXKe pas3iudaloT Ha
PYYHBIE ¥ aBTOMAaTHYECKUE.

Pyunbie ogaoocHbie CCC mokazaHbl Ha puc.2. OHH MOKeT PeryJIupoBaTh yroy HakaoHa (O /10
~ 45 TPagycoB) MO ce30Hy 0e3 HCIIOJIb30BAHHA 3JIEKTPUUECKOTO O00OpYAOBaHUs, IIOITOMY HeE
yBeJIM4Y€eHa CTabWIBbHOCTD U HaJleskHOCTh. Takne CCC nMeeT HU3Kas CTOUMOCTb, MOXKET YJIyUIIIUTh
5% -7% reHepupoBaHue [5].

Puc. 2. Py‘—IHbIe OZHOOCHBIE CiIegA1IIe CHCTEMbBI 3a COJTHIIEM
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e S>-<E
6) )

Puc. 3. OHOOCHBIE CIIEAIIE CUCTEMBI 3 COJIHIIEM
a) 110 BEPTUKAJIBLHOM OCH; 0) 0 TOPHU30HTAJIBHOM OCH; B) II0 HAKJIOHHOM OCH.

ApTomaruueckue ogHoocHble CCC mokasaHbl Ha puc.3. OZHOOCHbIE CIIEAAIINE CUCTEMBI II0
BEPTUKAJILHON OCH (MJIH a3MMyTaJIbHbIE CJIEAAIINE CHCTEMbBI) BpaIllaeTCs BOKPYT BEPTUKATBLHOU
OCH, JIUII0 YTPOM Ha BOCTOK W BeuepoM Ha 3amaj. OJHOOCHBIE CJIEAAININE CHCTEMBI II0
TOPU30HTAJILHOU OCH, KaK IPaBUJI0, OPUEHTHPOBAHbI B IIOBOPOTE HA JIMHUH CEBEP-IOT C BOCTOKA Ha
3amaz. OZHOOCHBIE CJEOAIIAE CHUCTEMBbl II0 HAKJIOHHOH OCH. YTOJI HAaKJIOHA OCH 3aBHUCHUT OT
IITUPOTBHI.

JIByxocubiii CCC uMeeT Ba THUIIA, KOTOPbIE BBICOTA-a3UMyTaIbHBIN (azimuth altitude wmu
azimuth elevation) u mosspusIii (tip-tilt wm tilt-roll)

OChb BpalieHHuA

Y

Puc. 4. IlonsapHbIe ABYXOCHBIE CAEANIAE CUCTEMBI 32 COJTHIIEM

ITonapusie gByxocHble CCC npuBeZieHBI HA pUC. 4. [[BU:KeHNe Ha BOCTOK-3a11a]] IPUBOJUTCS
B /JBIDKEHUE BpaIlleHMEM IIaHEJM BOKDPYT BEpPXHEH dYacTh IMoJioca. [lepBUYHAsA OCh TaKUX
nByxocHbIXx CCC sABJeTCS TOPU3OHTAIBHON OChI0O U 3aBUCUMass — OPTOTOHAJIBHOU OCBIO.
BeptukanpHasa och ¢urcupoBana. Ocu BpameHusa Ttakux CCC oOBIYHO BBIPDABHUBAIOTCA JIHOO
B/I0JIb UICTUHHOTO CeBEPHOI'0 MepUUaHa WiIN JMHUY BOCTOK-3aMa/] IIIUPOTHI.
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OCh BpallleHHs  E

Puc. 5. BoicoTa-a3uMyTaIbHbIE IBYXOCHBIE CJIEIAIINE CUCTEMBI 32 COJTHIIEM

Bricora-azumyrtanbHble ByxocHble CCC MMeEIT CBOIO IJIaBHYK och (OCh asumyTa) IIO
BEPTHKAIN Ha 3eMJII0, BTOPUYHYIO OCh, KOTOPYIO YaCTO HA3bIBAIOT OCh BBICOTHI [6].

3. Anasn3 CCC mo moTpes/IeHHIO 3JIEKTPHUYECKO SHEPTUH.

CCC moppasfmesnsioTcsi Ha JIB€ KaTeTOPUH: IIacCUBHBbIE (MeXaHUUYECKWe) U aKTUBHbBIE
(amexTpuueckwuii) [3].

3.1. ITaccuBubie CCC

IMaccuBuble CCC OCHOBaHHI Ha TEILIOBOM pAacIIUpeHUH BelecTBa (00BIYHO (pPEOH) WM HA
ciwtaBax ¢ 3ddexkrom mamaTH Gopmbl. O6brdHO 3TOT BUA CCC COCTOUT W3 HECKOJIBKHUX
HCIIOJTHUTEIBHBIX YCTPOMCTB, paboTaoIux Jpyr WPOTHUB JIpyra, KOTOPBIE SBJIAIOTCA, IIO
OJIMHAKOBON  OCBelleHHOCTH, cbaymaHcupoBaH. Ilpu  auddepeHIUANIBPHON  OCBeLIEHUS
HCIIOJIHUTEIbHBIX MEXaHU3MOB, HeypaBHOBEIIEHHblEe CHWJIbl HCHOJIB3YIOTCA JJIA OpHEeHTaIuu
anmapara B TAaKOM HampaBJIeHHWH, B KOTOPDOM BOCCTAHABJIMBAETCA pPaBHOE OCBeIeHHe
HCIIOJTHUTETbHBIX MexaHu3MoB U Oayanca cwi. ITaccuBuble CCC, MO CpaBHEHHIO C aKTUBHBIMU
CCC, ABIAIOTCS MeHee CJIOKHBIMHU, HO paboTa B YCJIOBUAX HU3KOU 3 GEKTUBHOCTU U TPU HU3KUX
TeMIepaTypax OHU IEPECTAIOT paboTaTh.

Knmudbdopa u ap. npeacraBun mnaccuBHbli CCC ¢ BpamaTeJIbHOW OChIO 3arac-BOCTOK,
CMOJIEJTUPOBAHHYIO C KOMIIBIOTEPOM. BHMeTa/uTmueckue IO0JIOCHI 3aIITPUXOBAHBI TaK, YTOOBI
nosioca gasspiie oT CoyIHIIA IOIJIOUIAeT COJTHEYHOe M3JIydeHUe, B TO BpeMs Kak Jpyras I0JIocKa
OCTaeTcs B TEHU MOI0OHBIM cI10cOO0OM K KOHCTPYKIIMH, IIOKa3aHHOH Ha puc. 6 [7]. KommbioTepHas
MOJIeJIb U 3KCIIepUMeHTa/IbHbIe JIaHHble IOKa3aJM Pe3yJbTaThl OUeHb IIOXOXKU JPYr Ha Jpyra.
Pazpaboranssiii CCC 6bUT MOTEHIUAT JUUIA MOBbBIIIEHUS 3G (MEKTUBHOCTH COTHEUHBIX OaTaped Ha
BeJIMUMHY J10 23 %. HakoHel, OHM peKOMeHJOBaJIM MeXaHHU3M BO3BpaTa HOYb, BPYUYHYIO
HAKJIOHEHA OCh U IBOMHYIO CUCTEMY KOOPAMHAT JJ1s1 OYYIIETO PA3BUTHS.

metal canister

PV panel mount

Puc. 6. ITaccusubiii CCC [7].
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[TaccuBHBIE MEXaHU3MBI CJIEKEHUs KU3HECHOCOOHBI B reorpaduyeckux paidioHax BOJIN3HU
SKBATOpA U3-32 BHICOKON COJTHEYHOMH JIOCTYITHOCTH U MUHUMAIbHBIM U3MEHEHNEM a3uMyTa U yTIjia
BO3BBIIIeHNA. O/THAKO, PACIIUPEHHOE HCII0JIH30BAHUE HTUX CHCTEM CTAHOBUTCHA HEIOCTYIIHBIM B
nobapyieHNH TpebyeT 3HaAHUA U OepexxHOe obpaleHue ¢ JKUIKOCTHON OIlepaToOpOM.

3.2. AktuBabie CCC

AxtuBHble CCC MoryT ObITh K1accudunmpoBadbl kKak CCC ¢ MEUKPOIIPOIIECCOPOM H 3JIEKTPO-
ontmueckoM JlatuukoMm, CCC co cootBerctBueM jathl u BpemeHu, CCC ¢ BcmomoraTeJbHOM
cosiHeuHoM asieMmeHToM, 1 CCC ¢ KOMOMHAIIMIO STUX CUCTEM.

a) CCC ¢ MUKpPONPOIIECCOPOM U JIEKTPO-OINTHIECKOM JTATIHKOM

CCC ¢ MUKpOIpPOIeCCOPOM M 3JIEKTPO-ONTHUECKOM JAaTYUKOM IMUPOKO MCIIOJJIb3YIOTCS.
B aTom Tune, npu Hasmuuu aud@epeHInaaIbHOrO OCBEIeHNs Ha JIaTYMK, OH MepelaH CUTHAJ K
MHKPOIIPOIeCCY, KOTOPBIN MPOBOAUT YIIPABJIEHUE JBUTATEJIEM U OPUEHTUPOBATH allrnapar B TAKOM
HaImpaBJIEeHUH, B KOTOPOM OCBellleH!e Ha IaTYNKOB CTAHOBATCS PAaBHBIMH U OaJlaHC.

Anp-Moxamay, paspabotran ojpHoocHeii CCC (BOCTOK-3amac OChb ¥ HAKJIOHEHHYIO
(dukcupoBaHa) Ha OCHOBe IIPOTPAMMHUPYEMOUN JIOTHKH yIpaBisiiomiero. JlaTyuku U3 ABYX
doropesucropa ObLIH paszesieHbl OapbepoM, YTOOBI 06ecIeunTh TeHb I oaHOro U3 Hux. CCC
MMpOCMaTPHUBaEeT II0J[ YIJIOM OKOJIO 120° BOCTOK-3amac. BbIXOZHAsA MOIIHOCTb IOKa3au
3HAUYNTEJbHOE yBeJIMUEHWE B TedeHHe PaHHero W MO3JHEero BpeMeHHW cyTok. Ha camom pere,
o0111ee yyydllieHue, B pesKIUMe CIIeXKeHU, TIPEBBICHIT 40 % 3a epUOo/I ¢ 6:00 710 10:00 U B IIEPHUOJ, C
15:00 /10 17:00 TeM He MeHee, YIydIlleHe ObLJIO OKOJIO 2 — 4 % B TeueHUe cepeinHbl AHs. CpenHee
o0lee yiydilleHHEe B TedeHHe BCero JHsA ObLIO JIydine, yeM 20 % (B rom) mo CpaBHEHUIO C
HAKJIOHEHHOTO HEITOJBUKHOTO Moy [8].

XyaHr u zip. pazpabotadsl U oreHeHbl 0fHOOCHBIH CCC 11 peryIMpoBKH HOJIOXKeHUus PV
TOJIBKO IIPU TpeX (PUKCUPOBAHHBIX yIyIaX (TPU OTC/IEKUBAHUM IIOJIOKEHHS): YTPOM, B IOJIJIEHb U
mocJsie o0ena. MexaHu3M BKJIIOYAET B ce0s1 OIMH OIIOpaM, HAKJIOHHYIO PEryJIUpyeMylo I1aTtdhopMy,
®3 pamy ¢ IPUBOJIOM OT JABUTATEJA U JIATUMKA COJIHEYHOTO T0JIoXKeHus. Jlatunk nosioxkenus BC
COCTOUT U3 JIBYX 2JIeMEHTOB (hOTOrpadruecKoro 30HAVWPOBAHUSA, Pa3/ieIEHHBIX BEePTUKAJIbHOUN
3aTeHeHus IIacTUHbI. MOKHO MTOKa3aTh, U3 PE3YJIbTaTOB PACYETHOTO €3KETO/THO ITOJIHON SHEPTUH,
YTO BBIpAOOTKA B3JIEKTPOHEpPTHH PV yBeqwuuTcs Ha 24,5 % 1O CPaBHEHHUIO C MOJYJIEM
¢dukcuposanHoii PV [9].

Solar position sensor

Gear

PV fixing Frame Gear

Moto ) ' % =

a Adjustable
Adjustable ~—_single pole platform
platform

Puc. 7. [IpunnunuanpHas cxema ogHoocHOro CCC [9].

X5ThuiIT  CIIPOEKTUPOBAHBI, HW3TOTOBJIEHBI ©  HcIbITaHbl  JaByxocHBIE CCC ¢
MHKPOIIPOI[ECCOPOM H 3JIEKTPO-ONTHYECKOM JaTIYUKOM. /I BrzkeHre MoayJ/is PV ObLia IOCTUTHYTA C
JIMHEHHBIM TPUBOAOM 12 V, T/ie ero MOJIHBIA Kypc ObLT 20 cM. OKOHUaTeJIbHBIE PE3YJIbTaThI
nokasanu yBesmdenue KI1J 27% npu cpaBHEHUN ¢ HAKJIOHEHHOI HETOIBIKHOM IaHesu [10].
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Puc. 8. CpaBuenue sHepruu mexxay CCC v HEITOABUKHOU CUCTEMBI [11].

Abpatax U Jp. CIIPOEKTUPOBAHBI U MOCTPOeHbI IByXOCHBIN CCC ¢ pa30MKHYTHIM KOHTYPOM
n PLC. Hcrnosnp3oBaHbl [iBa JABUTaTesed, OJWH JUJII COBMECTHOIO BpAIAIOIIErocs BOKPYT
TOPU3OHTAILHOU ocu N-S, a Apyroil Aj11 COBMECTHOM Bpalamolielicss BOKPYT BEPTUKAIBHOU OCH.
OHHM mpe/CKa3bIBIM, UYTO IOTpebsseMas MOIIHOCTh JUIs TIPHUBOJIA JBUTATEIEH U CHUCTEM
yIpaBJieHUs IPAaKTUYeCKH He MPEBBIIIAET 3 % OT MOIHOCTH, COXPAHEHHBIX C IIOMOIIBIO CUCTEMBI
ciexxeHus. Puc. 8 mokaspiBaer cpaBHeHue sHeprum Mexay CCC U HeNoJBUKHOU CHCTEMBI,
HaKJIOHEHHOU moJi 32 rpaaycoB. OHM NPUIUIM K BBIBOJY, YTO HcIIOJb30BaHHe JiByxocHOU CCC
IIPUBOAUT K YBEJIUUYEHUIO OOIMEHd CyTOUYHOH KOJUIEKIIMHU OKOJIO0 41,34% II0 CpaBHEHUIO C
HEIOABUKHOI [11].

6) CCC ¢ BcmoMoraTeJIbHOM COJTHEYHOM 3/IEMEHTOM.

BcomoraTenbHBIE COJIHEUHBIE 3JIEMEHTHI (MTaHE ), MOAK/IIOYEHHbIE HEIOCPEICTBEHHO K
IIOCTOSTHHBIM JIBUTATEJIEM ITOCTOSTHHOTO TOKA, KOTOPBIN 3aKpeIuieHbl Ha Bpamatomemcs ocu CCC u
MO?KEeT KaK CMBICJI 1 00€CTIEYUTh SHEPTHUIO IS OTCIIEKUBAHMUA.

Poulek u gp. pazpaboras CCC Ha OCHOBE HOBOTO PACIIOJIOXKEHHS COJTHEYHBIX 3JIEMEHTOB,
COeIMHEHHBIX HENOCPEJICTBEHHO K PEBEPCUBHBIN /JBUTraTesb MOCTOSHHOIO TOKA. Puc. 11 mokasaH
cxema CCC. Bpamaromasca och Oblsla OpUEHTUPOBaHA B HalpPaBJIEeHUU ceBepa-iora ¢ TOYHOCTHIO
okos10 10 %. Ilymomazp BcmoMoraTeJIbHOU COJIHEUHOM IMaHesJIN COCTaBJISeT OKOJIO 2 % IUIOLAJU
IlepeMellleHHON COJIHEYHBIX KOJUIEKTOPOB B TO BpeMs KaK KOJUIEKIIMOHHBIM M30BITOK 3HEpPruu
cocTasJiAeT 70 40 % [12].

COLLECTOR

= - CELLS

Puc. 9. 'opuszonrtanpuas CCC [12].

B) CCC co cooTBeTcTBHUEM JaThl 1 BpEMEeHU
B pexxume /1aThl/BpeMeHU, KOMITBIOTED WJIU MPOIECCOP BBIUUCIISAET MOJIOMKEHUE COJIHIIA U3
(bopmy M anTOPUTMOB, HCIIOJIB3YIOIINX CBOE BpeMs//1aTy U reorpadudeckoi MHQOPMAIUU IS
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mepefilayyd CHTHAJIOB 3JIEKTpOMOTOpa. TeM He MeHee, B HEKOTOPBIX CJIydyasX, MHOTHE JaTYUKU
HCITOJIb3YIOTCSA JJIs OIIPeiesIEHUs] KOHKPETHBIX TTO3HUITHH.

Abpayutax u ap. paspabortasa 1 M2 omHoocHyr CCC /i COJTHEUHOTO JUCTHLIATOpPA C
ynpasiyieaueM PLC. I'paduueckue pe3ysibTaThl IOKA3JIH YBEJTUYEHHE 10 40 % yTpa JI0 CEPEAUHbI
JTHS ¥ JTO 22 % B BedepHee BpeMsl /IS pesKuMa cIekeHus [13].

1) CCC ¢ KoOMOMHAIIUIO JaTYUKA U AAaThl / BpEMEHHU

Py6uo u nap. obcymuim paszpaboTky u peanusanuio Takod sByxocHou CCC. MruHoBeHHas
MOIITHOCTh, T€HEpHUpyeMasi MacCHBaM H3MePsSEeTCsl € IIOMOINBIO JaTYWKA, KOTOPBIA H3JIydaer
CUTHaJI, TIPOIIOPIIMOHAIBHBIN 3TOH cuiie. M, HaKOHell, OHU pean30Bajid IPOIOPIIMOHAIBHBIA U
uHTerpasbHbid crpateruu (PI) ympaBiieHUsT Ui KaK0W M3 KOOPJAWHAT, HE3aBHUCHUMO JIPYT OT
npyra. X crpaterus OTCIEKUBAHUs IIPOU3BEJ OJIU3KOE MPUOIMKEHNE SBOJIIOINN BO3BBIIIIEHUS
CoJiHIIa ¥ a3UMYTa, JIasKe eCJIM COJIHEUHbIe YPaBHEHUs JAIOT JOBOJIBHO OOJIBIIIKE ITOTPEITHOCTH.
Puc. 10 nokaszana cxema aByxocHoit CCC. OHU IMPHUIITA K BBIBOJY, YTO 3JIEKTPUUYECKUI MOIITHOCTD,
reHepupyeMasl C HCIOJIb30BaHHEM THODHUIHOW CTpPaTETHMH 3aK/JII0YaeTcsi B TOM, B CPEIHHX
3HAUEHUsX, HA 55 % BBIIIIE, YeM y PA30MKHYTHIA KOHTYP [14].

Positioner|

\ Control unit Control

signals

fe——}

Encoders

Supervisory

and monitoving

device

S o
l’l"\!’
:@] PV P, mrl\

Backface

Puc. 10. Cxema aByxocuout CCC [14].

4. 3axaoueHue

JlanHOe ucciieloBaHMe IIpesicTaBisgeT co0OM aHAJIM3UPOBAHHBIN 0030p O MexaHU3Max U
METO/IaX OTCIEKUBAHUA C IeJIbI0 MOBBIIIeHNA 3ddeKTUBHOCTU hoToraibBaHndeckux cucreM. CCC
MOTYT OBITh IITUPOKO HKCIIOJIb30BAHBI, B 3aBUCHUMOCTH OT TOYHOCTH IPEJICKA3aHUSA COJTHEUHOTO
U3JIydeHus U K03 PunreHTa ycuaeHus B IPOU3BO/ICTBE BJIEKTPOHEPTUH. B craThu obcyKaeTcs,
yro CCC moryT OBITh B OCHOBHOM KJIACCHU(MHUIUPOBATHCS HA AKTUBHBIA, IMACCUBHBIA WJIH
O/THOOCHBIN, JBYXOCHOH. B 3TOM 0030pe Takke WpeACTaBIsAET KpaTKue HWHGOpMANuu O
Heckosbkux CCC, ux npuHIunax paboTsl, orjeHke ux 3¢ GeKTUBHOCTHU.
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AHa/IN3 CJIEeJANTUX CUCTEM 3a COJTHIEM /A onTuMusanuu 3¢ @ekTuBHOCTH
COJTHEYHBIX OaTapeu

Hro Csu Ksionr 2, Hryen Txu Xour?, Jlo Hebr U ©

a'yackuit YHuBepcurerT, ['ys, BbeTHam

Kanguiar TexHu4eckux Hayk

b TIpomMbIniIeHHBIN KoJUtemk I'ya, haKyapTeT TEIIOBON TEXHUKH, BreTHAM
Kanguiar TexHu4eckux Hayk

¢ TopHO-TeoJIOTHYecKUl yHUBepcUTeT, XaHOoU, BbeTHAM

Kanguiar TexHu4ecKux Hayk

AnHoTtamua. OnHUM U3 Croco0OB MOBBINIEHUA 3(PHEKTUBHOCTH COJTHEYHBIX OaTtapeil u
CHYKEHUS IeHbI COJTHEUHOU 5JIEKTPOIHEPTUM SABJISIETCS MCIOJIb30BAHUEM CIIEIAIMIEN CUCTEMbBI 3a
conmHieM. CyTodyHOe W CE30HHOE ABIMIKEHWE 3eMJIM BJIMseT Ha HWHTEHCUBHOCTh W3JIyUeHUS
COJTHEUHBIX Oarapeii. CiemsInas cUCTeMa 3a COJIHIIEM II€peMeIaeT COJIHEYHbIe OaTapew I
KOMIIEHCAIIMH 3TUX ABHIKEHHUU, COXPaHASA HAWIYUIIyl0 OPHUEHTAITUIO 10 OTHOIIEHHWIO K COJIHILY.
JIns HeOOJIBIINX COJTHEUHBIX OaTapeld He PEKOMEHYETCS HCIIOJIb30BaTh CHCTEMY OTCJIEIKHMBAHUS
M3-3a2 BBICOKUX IIOTEPb DHEPTHH B 3JIEKTPOIIPUBOJIE. YCTAHOBJIEHO, UTO MOTpeOJIeHWe HHEPTUu
CHeNAIIENR CHUCTEMBI COCTaBJISAET 2—3 % OT yBEJIUYEHHOW 3HepruM. B 3TOH cTaThe INpHUBeEEHA
K1accuuKanusa CAeqAIUX CUCTEM, PACCMOTPEHBI UX MUHYCHI U TLTIOCHI.

KaroueBble ci1oBa: ciefsias CUCTEMA 3a COJTHIIEM, COJTHEYHAs OaTapesi, 3pHEKTUBHOCTD.
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Three-Dimensional Information Situation
Gospodinov Slaveyko Gospodinov 2
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Abstract

The article reveals the content of the principles of construction and application of three-
dimensional information of the situation. The article substantiates the introduction of the concept
of "three-dimensional information situation." The article shows the difference between the
situation of information and three-dimensional information of the situation. The article describes
the characteristics of the three-dimensional information of the situation. Results of application of
three-dimensional information of the situation on the example of a digital terrain model.
This article describes the situational spatial modeling, which can be carried out using a three-
dimensional information of the situation.

Keywords: spatial analysis, modeling, spatial modeling, information situation, the spatial
information situation, situational modeling.

1. BBegenue

MoietupoBaHUe SIBJISIETCSA OAHUM M3 OCHOBHBIX METOJIOB HAYYHOTO MO3HAHU:A. B crity aToro
IIOCTOSHHO pa3pabaThIBalOT HOBble MOJeJIM JIJIS pelleHus HOBBIX 33/1ad, /I KOTOPBIX
CYLIeCTBYIOII[ME MOJeJIU He JAIT J0JLKHOTO 3¢ dexra. CoBpeMeHHOe MO/eIMpOBaHNue HCCaeyeT
COCTOSIHUS U IMHAMUKY OOBEKTOB B TECHOU CBSI3U C OKPYKEHUEM STHUX 00BEKTOB [1]. ATO IMpUBeEIO
K HEeOOXOAMMOCTU JIOMOJIHUTEIBHO K MOJAeNH OOBeKTa BBOJAUTH MOJETh OKDPYKEHHS OOBEKTa,
KOTOPO€e Ha3BaJX MO/esIbl0 UH(POPMAIMOHHOU cUTyanuy uiu WHQOPMAIMOHHOU cuTyanuei [2].
[lepBoHauasbHO 3Ta MOJENb CTPOWIACHh HA IapaMeTPUYECKOM OIMCAaHWM, U 35TOr0 OBLIO
JIOCTaTOYHO JJIf pelIeHHus 3a7ad B IapaMeTPUUYECKOW obOsiacTh. ITa MOJIeJIb 0COOEeHHas
3¢ dexkTHBHA P CUTYAITMOHHOM MOJIETUPOBAHUU U YIIPABJIEHUU.

I[Ipu mepeHoce ™Mozenu WHGOPMAIMOHHONM CHUTyalldd B 00JIaCTh MPOCTPAHCTBEHHOTO
aHaIM3a U MOJIEJIUPOBAHUS BBISICHUJIOCH, UTO TaKOe MapaMeTPUUYECKOe OIMCAHUE HEe SBJISAETCS
JIOCTAaTOYHBIM JIJIsI PEIIeHUs ITPOCTPAHCTBEHHBIX 3a71a4. B 061acTH MPOCTPaHCTBEHHOTO aHAIN3A U
B reonH(OpMaTHKe OCHOBHBIM PECYPCOM SIBJIAIOTCS TeOZaHHBbIE [3], KOTOpble BKJIIOYAIOT TPHU
TPYIIbI TAHHBIX «KOOPAMHATHI», «BpPeMsi», «TeMa». [lapamMeTrpuueckoe OIHCAHHE IIOIAaJaeT B
rpyniy «tema» (TemaTuueckas MHGOpPMAIUA) U OCTaeTCsA He OXBAaUEHHOU TpyIa KOOPJUHATHI,
KOTOpas UCIOJIb3yeTCsA MIPOCTPAHCTBEHHOM aHaIN3€e KaK OCHOBHAs.

BrisicHUIOCH /111 IpUMEHeHUsA MOoJie/ld NHQOPMAIMOHHOM CUTYyaIluu B MPOCTPAHCTBEHHOM
aHaIM3e, HaIpUMeD, IPX MOCTPOEHUU TPEXMEPHBIX KapT [4], He06X0UMO BBOAUTD B 3Ty MO/JIEJIb
IIPOCTPAHCTBEHHbIE XapaKkTepucTuku. CieayeT OTMEeTUTb, UTO TPeXMepHble KapThl NPUMEHSIOT
HE TOJIbKO B HayKax O 3emJie, HO U B OWOJIOTUM W MeAuluHe [5]. DTO pacmmupsieT 3HaueHUe
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TpexMepHON WHGOPMAIMOHHON CHUTyaluMu B JApyrue obOsactu. TpeboBaHHE TpeXMEPHOCTH
IPUBOAUT K CO3/IAHHIO HOBOM Mojienyd WHGOPMAIMOHHONW CHUTYalUHM — MOJIeNIU TpeXMepHOM
MHOOPMAITMOHHOU cUTyalluu. TepMUH «TpexMepHas» FOBOPUT O HAJIUUYUHU TPEXMEPHON CHUCTEMBI
KOOP/IMHAT, KOTOPAs ONKCHIBAET PeaIbHOE IIPOCTPAHCTBO U TEM CaMbIM 33/1aeT IIPOCTPAHCTBEHHYIO
MHPOPMAaIUIO B MOJie/Id HH(POPMALIMOHHOU cUTyanuu. TepMUH «TpexMepHas» 3aZjaeT pasjudyue
MeX/ly IMapaMeTpuueckoil WHGOPMAIMOHHON CUTyalueld, MpuMeHseMOd B WHGOpPMATHKe, U
IIPOCTPAHCTBEHHOU MHMOPMAIMOHHOU CUTyaIruel, MpUMeHseMOU B MPOCTPAHCTBEHHOM aHAJIN3€e
u reouHdopmaTuke. TepMHUH «TpexMepHasg» TOBOPUT O BO3MOXKHOCTH IPUMEHEHUSA
IIPOCTPAHCTBEHHOTO WJIM TeOMH(POPMAIIMIOHHOTO MOJEJHUPOBAHUA U CO3JA€T BO3MOXKHOCTD
IepeHoca pe3ysIbTaToB, MOJIYYEHHBIX B HHPOpMATHKe B 00JIaCTh ITPOCTPAHCTBEHHOTO aHAIN3A U
reounopmatuku. CieayeT yd4yecTb, 4YTO HE BCAKOE IPOCTPAHCTBEHHOU MOJIEJIMPOBAHUE
(mampumep, xkpucrauiorpadus win CAIIP) saBnagerca reoundopManuoHHBIM. TepmuH
«TpexMepHasi» TOBOPUT O BO3MOXKHOCTU IIPUMEHEHHS CHUTYaI[MOHHOTO MOJIEJIUPOBAaHUA U
CUTYaIlOHHOTO reOMH(GOPMAIMOHHOTO MOJIEJIMPOBAHUS /IJIS PELIeHUs 33/1a4 IPOCTPAHCTBEHHOTO
yIIpaBJIeHUA U IPOCTPAHCTBEHHOTO aHAIN3A.

2. MaTepuaJ 1 MEeTOAbI UCCIeJOBAHUA

B kauecTBe MaTepuasa HCIOJIb30BAIUCH CYIIECTBYIONIUI OMBIT B 00JIACTH MOJEJIUPOBAHUA,
IIPOCTPAHCTBEHHOTO MOJIEJIMPOBAHUA U CUTYAI[MOHHOTO MOJEINPOBaHMUA. B KauecTBe MeTOAMKU
HCCIIeZIOBAHUSA TIPUMEHAJICA CHUCTEMHBIM aHAIN3, IIPOCTPAHCTBEHHBIN aHAJIN3, CTPYKTYPHBIU
aHAIU3.

3. PeayabpTaTsl HCCIeJOBAaHUSA

Pa3zBuTne noHATHUA.

Mojiesnb TpexMepHOH NHGOPMAIMOHHON CUTYallUM MOXKHO OIIPeJIeJIUTh UCXO/ A U3 Pa3BUTUA
NOHATUA «WH(OpPMAIMOHHAsA Mojenb» [6]. Ilo aHasoruu c ompeseseHreM HHGOPMAIMOHHOU
Moziesu B [6] maaum cienytoniee onpenesienne. TpexmepHas WHGOPMAIIMOHHAA CUTYallusd — 3TO
1ieJleHanpaBieHHoe  (OopMaIM30BaHHOE OTOOpaKEHHEe  CYIIECTBYIOIIEH IPOCTPAHCTBEHHOMU
CUTyallud, B KOTOPOM HaxoAuTcA OOBEKT WJIM CHCTeMa HCCIeOBaHUA, C IOMOIIbID CHUCTEMBI
KOOPAMHAIIMOHHBIX, MOPGOJOTUYECKN U TOIOJOTUYECKU HAeHTU(PUIUPYeMbIX, HTHPOPMATUBHO
oIpesiesisieMbIX TapaMeTPOB.

Cyl1iecTBEHHBIM OTJIMYNEM TPeXMePHOU MHGOPMAIMOHHOU CUTyaIlluu OT NHHOPMaIMOHHON
CUTYallN! SIBJISIIOTCA JOTIOJTHUTEbHBIE XapAKTEPUCTHUKU: KOOPIMHAIIMOHHBIE, MOP(OJIOTHYECKHE,
TOTIOJIOTHYECKHE. DTO XapaKTEPUCTUKHU MPOCTPAHCTBEHHOTO 3HAHUA U Teo3HaHusd [7-9]. 13 aToro
cjlenyer, 4YTO TpexMepHas WHGOpPMAIMOHHAs CUTyalus SIBJISIETCA HE TOJIBKO IPUKJIAHBIM
WHCTPYMEHTOM PeIIeHUs 33/1a4, HO U HAYIHBIM UHCTPYMEHTOM IIOJTyJ€eHUs 3HAHUH.

C dopmanbHOU TOYKU 3peHHsA J0bas WHOPMAIMOHHAs CUTyallHs IPeACTaBJIsIeT COOO0M
HEKOe OKpy)KeHHe 0o0BeKTa HcciiefioBaHusA [10] miu o0beKTOB uccienoBaHus. [loaTomy, XoTd U
TrOBOPAT O CUTYalluH, UMEIOT B BU/Iy KOHKPeTHbIe OOBEKTHI, KOTOPbIE B 3TOU CUTyalluy HAaXOAATCA
WJIN MOTYT HaXOJUThbcA. B cuity 5Toro nHdoOpManuoHHas CUTyalus OlLleHUBAETCA, OTHOCUTEIHHO
pelllaeMbIX 33/1a4 WINM COBOKYIIHOCTH B3aWMOCBSI3aHHBIX Iiesied, koropble JIIIP craBut meper
coboii. MHGOPMAIMOHHYI0 CHUTYaIlUI0 CJleJlyeT paccMaTpUBaTh MOJieJIb PeaJbHON CUTyalluu,
OTPaKAIOIIYIO ACIEeKT UCIIOJIb30BAHUA JAHHOHN CUTYyaIUH.

NudopmarnonHas cuTyalluss B IPOCTPAHCTBE fABJISAETCS AaHAJIOIOM CEMAaHTHUUYECKOTO
OKpYKeHUsi B ceMaHTH4yeckoM Tmosie [11]. CeMaHTHUECKOe OKpY:KEHUE OIPEeEesIseTCs CBSA3BIO
o0beKkTa C 00BEeKTaMH OKpy:KeHHsA. IIpu ciaboii cBA3HM OOBEKTa C OOBEKTOM OKpPY:KEHUS,
MIOCJIETHUN WCKJTIIOYAETCA W3 OKPYKEHHsS, a IPHU CHIBHOU - coxpaHsercsa. TOUHO TakKe IpU
aHaJIM3€e TPOCTPAHCTBEHHON WH(MOPMAIMOHHON CHUTyallMHd. B Hel COXpaHSITCA BCe OOBEKTHI,
KOTOPBIE CYIIIECTBEHHO BJIUSAIOT JINOO HAa OOBEKT MCCJIEIOBAHUS, KOTOPBIH HAXOAUTCA B JIAHHOU
CUTyanniy, JUOO Ha IIeJib HCCJIEJIOBAHUSA JAHHOUW CUTyallUHW, €CJIM OHA SBJSAETCA OOBEKTOM
uccaenoBanusa. Takum ob6pazoM TpexmepHas HWHGOpPMAIMOHHAsA CUTyalus (QopMupyeTcs IO
CTelleHU CBA3U OObeKTa HaOJIOJleHUsA WIN Iieu HabioneHus c¢ obbekTaMu uiau (axkropamu
okpy:keHus. CyliecTBeHHas CBA3b OCTaBJIAeT 00bEKT WiIN HaKTOp B MHGOPMAIIMOHHOHN CUTYaIlNH,
He CYIIeCTBEHHAs CBA3b UCKJIIOUaeT (pakTop Win o0beKT u3 curyauuu. CoBpeMeHHONH OCHOBOU
nocTpoeHuss WHGOPMAIMOHHOW CUTyallud U TIOCTPOEHUs TpeXMepHOU UHOOPMAIMOHHOU
CUTYaIlUH SABJIAIOTCA HHGOPMAITMOHHbIE eIUHUIIBI [12] 1 mHGOPMAIIMOHHbIE KOHCTPYKITUH [13].
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Oco6eHHOCTH TPEeXMEPHON HHPOPMAITMOHHOU CUTYaIlUMH.

OCcHOBOM TOCTpOEHHs IlapaMeTpuyecKod HHQPOPMAIMOHHON CUTyallud  ABJIAIOTCA
MH(OOPMAIIMOHHO OIllpefieideMble I1apaMeTpbl. B oTiiMune OT 3TOr0 OCHOBOM IIOCTPOEHUA
TpexMepHOU MH(POPMAIMOHHOUN CUTYalluu ABJAIOTCA reofjaHHble. OHU UHTEIPUPYIOT TPU IPYIIIBI
JIAaHHBIX «MECTO», «BpeMs», «TeMa» B €JUHYI0 CUCTEMY JaHHBIX. I'pynma «Tema» COJep:KUT
rapamMeTpUyYecKe XapaKTEPUCTHKH, TO €CTh IIapaMeTpuiecKkre NHHOPMAIMOHHbBIE CUTYaIIHH.

Takum 00pazoMm, TpexmepHass HHGPOPMAIMOHHAS CUTYyal[ds BKJIIOYAET MMapaMeTPUUYECKYIO
MHOOPMAITMOHHYIO CHUTYallHl0, YTO MOXHO OTMETUTh KaK IEPBYI0 IIPOCTPAHCTBEHHYIO
OCOOEHHOCTh TpPEeXMepHOW WHMOpMAIMOHHON  cuTyarmuu. @opMasibHOU  0COOEHHOCTHIO
TpeXMePHON MH(POPMAIIMOHHOMN CUTYaITUU SBJISETCS BKIIOUEHNE MPOCTPAHCTBEHHBIX OTHOIIIEHUN
[14], koTOpBIE B APYTUX BUAX MOZJEIUPOBAHUSA HEe IPUMEHSAIOT. IIpu 5TOM ciie/lyeT Mog4epKHYTh,
YTO NPOCTPAHCTBEHHBbIE OTHOIIEHUS BKJIIOYAIOTCA B TPEXMEPHYI MH(POPMAIMOHHYIO CUTYaLUIO
OIIOCPEe/IOBAaHHO, a He B ABHOU (popMe.

TexHOJIOTMUECKOH OCOOEHHOCTBIO TpEXMEpPHOH HHGPOPMAIMOHHON CHUTyalluy SBJISETCS
CO37JaHHe YCJIOBUM /I IPOCTPAHCTBEHHOIO CUTYallMOHHOTO MozennpoBaHus. C pecypcHBIX
MO3ULMHN TpexMepHasa WHQOpPMAaIlMOHHAs CUTyalus fABjAeTcd UHMOPMAIMOHHBIM PecypcoM HU
CO371aeT YCJIOBUA /IS OJIydeHUs HOBBIX PeCYpPCOB.

C no3HaBaTeJIbHBIX NO3UIUN TpexMepHasa HHOPMAIIMOHHAA CUTYalUs ABJIAETCA CPEZCTBOM
OTOOpaKEHUsI SBJIGHUU W IIPOIECCOB PEATbHOTO MHPA W OOBEKTHUBHBIM KPUTEPHUU MPOBEPKU
MCTUHHOCTU ITPOCTPAHCTBEHHBIX 3HAHUM.

Baxxnoe Mecto B TpexMepHOH HWH(MOPMAIMOHHOM CUTyallUd 3aHUMAeT BU3yaJIbHOE
MOJIEJTUPDOBAHNE U BU3YaJIbHOE IpeficTaBjieHue. [Ipw BuU3yasu3amuyd MoJieJied TPUMEHSIOT
3HAKOBOE reonH(OPMAIMOHHOE MO/ieJInpoBaHue. [Ipy BU3yaJlbHOM MOJIETUPOBAHUY ITPUMEHSIOT
3HAKOBbIe 00pa3bl KaKoOro-jimbo BHUJA: KApPThl, CXeMbl, TPA(pUKH, TOIOJIOTHIYECKUE CXEMBI,
dopmyel, rpadsl, yCIOBHBIE 3HAKH, TAWIBI U T.11.

Eme ogHUM cBOHCTBOM TpexMepHOU HMH(MOPMAIIMOHHOU CUTyaIlUU fBJIAETCA TO, YTO OHA
COZIEP?’KUT KOpPpeJIATUBHBIE [15] U JlaTeHTHBle [16] cBA3M, KOTOpble B SBHOM BHJle HeE
IIPOCMATPUBAIOTCA, A BBIABIAITCA TOJIBKO IIPU KOPPEJIATHBHOM U JIATEHTHOM aHaJIU3e.
ITO co37jaeT BO3MOXKHOCTb H3BJIeUeHUs HEeABHBIX 3HAHUN IpU IOMOIIM TpeXMepHOU
MHOOPMAIIMOHHOW  CUTyallud. OITO  JaeT OCHOBaHME  paccMaTpUBaThb  TPEXMEPHYIO
MHOOPMAIIMOHHYIO CUTYaIMI0 KaK UHCTPYMEHT 5KCTEPHAIN3AIUYN HEABHBIX 3HAaHUH [17].

ITudpoBass Mopes b MECTHOCTH KaK IPUMeEP TpexXMepHOU HWH(HOPMAITMOHHOM
CUTyaIyu.

B reomHdopmaTuke CyIiecTBYIOT MO/IETH, KOTOPbIE MOKHO PaCCMaTPUBATh KaK PeaTM3aI[HI0
TpexMepHON MHGOPMAIMOHHOU CUTyalluu WU Kak MHQOPMAIMOHHbIE MACCUBBI, BKJIIOUYAIOIIHUE
TpexMepHylo wuHpoOpManuoHHyl0 curyanuoo. Cpeau Takux OOBEKTOB MOXKHO OTMETUTH
TpeXMepHble KAapThl U TpeXMepHble IUQPOBbIE MoAean MecTHocTH [18] m 1udpoBoit GaHK
IIPOCTPAHCTBEHHBIX JAHHBIX [19], MHGPACTPYKTYPY IPOCTPAHCTBEHHBIX JAHHBIX [20].

Cpenu IpOCTPAHCTBEHHBIX ITUMPOBBIX MO/eel BBIIEIAIOT HECKOJIbKO: IUdpOBas MOJIeb
MECTHOCTH, IudpoBas Mojaeab obObekTa [21], mudpoBas moxens spiaeHus (mporecca) [22].
Hawubosbiiee mpuMeHeHUE B IMPAKTHUKE HAXOAWUT OudpoBas MOJIeJIb MECTHOCTH. KaK OCHOBA,
KOTOpAasi COZIEPKUT NU(PPOBbIE MO/IETH OOBEKTOB U UG POBBIE MOJIEIU SBJIEHHUI.

[Mudposas mozaenp mectHOocTH (LIMM) MOKeT OBITH paccMOTpEHA KaK AUCKPETHAs MOJETh
MECTHOCTH, COJlep>Kalllasi OMMCAaHUe MeCTHOCTH U HauboJsiee CyIeCTBEHHbIE ee XapaKTePUCTUKU.
[MudpoBas Mo/iesIb MECTHOCTH SIBJISIETCS MOJIICEMUYECKON U MOXKET OBITh PACCMOTPEHA € Pa3HbBIX
TIO3UIINH.

1. Kak neckpuntuBHas Mmozenab IIMM cofep:KUT onrcaHue 00beKTa MO/IeTHPOBAHUS.

2. Kak cemwmoruueckass Mmozenb, [IMM BKJIOUAaeT TPU 4YacTHA: CHHTAKCUC — TIPaBUIIA
MIOCTPOEHHUS U UCIIOJIb30BAHUS; CEMAHTUKY - COZEPIKATEIbHYIO YacTh 00 00'beKTE MOJIETMPOBAHUS;
MIParMaTUKy — OBITH MOJIE3HOU, UMETHh MePY OI€HKHU IOJIE3HOCTH.

3. Kak nudposas mozens IIMM sABjseTcs JUCKPETHON U ONTHUMAaJIBHO OPraHU30BaHA JUJIA
paboTHI C KOMIIBIOTEPOM.

4. Kak mozgenp BooOme IIMM pomkHa ObITh KiaaccudHUIPOBaHA HA W3BECTHOM Kjlacce
Moziesieli. ATO O3HAuaeT, UTO OHA JIOJKHA B KauyecTBe JIOTUYECKOU OCHOBBI COJIEPKATh OJIHY U3
6a30BBIX MOJleJiell JaHHBIX, a TaKXKe V/IOBJIETBOPATh TpeOOBaHUAM M 00J1a1aTh OOIIUMU
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CBOWCTBAMHU MOJIeJIed COOTBETCTBYIOIIEro KJyiacca 0e30THOCHUTEIbHO K IPeAMETHOU 00JIacTH_ee
MIpUMeHEeHU.

5. Kax mnpuxknagHas wmoxaenb o0bekta, IIMM fo/pkHA COZleprKaTh — CIIEIHATIBHYIO
TEMATHYECKYI0 HHOOPMAITUIO O MOJIEJTUPYEMOM O0bEKTE UJTU SBJIEHHH.

6. Kak cogeprkumoe 6a3bl gaHHBIX [IMM no/pkHA OBITH OpraHH30BaHA He BUJE (paiiyloBOU
CHUCTEMBbI, a KaK CTPYKTYpUPOBaHHas MOjieJib 0a3bl JaHHBIX. JTO HAKJIa[bIBaeT Ha Hee
ompezieJIeHHbIE YCITOBUs (POPMHUPOBAHUS U UCIIOJIb30BaHUS.

7. Kak wuHbopmamuonHasa mpoxaykt IIMM gomkHa 007a7aTh ITOTPEOUTETHCKIME
cBoiictBamMu. IloTpeOUTeNbCKHE CBOWCTBA OIPEAEAIOTCA Pa3HOOOPAa3HBIMU BO3MOXKHOCTBIO
npuMeHenust [IIMM. CieoBaTesIbHO, C IEIBIO MIOBBIIIIEHUS TOTPebUTETbCKOM TTo1e3Hoctu [IMM B
0aze MAHHBIX [IOJDKHA OBITh WHGOPMATUBHO IEpeoIpesiesieHa, 4YTOObl ee MOXKHO ObLIO
HCIIOJIb30BATh [l pellleHUsl He OJHOM, a pa3jMYHbIX 337lady. B 5TOM yacTu MOKHO TOBOPUTH O
IparMaTudeckou cocrapistomeir [IMM.

Opnoit u3 pasHoBuzHocTed IIMM sBiserca nudpoBas MoJesb pesbeda. JTa MOJIENh
HCITOJIb3YETCS JJIs OTOOpaskeHus pestbeda MecTHOCTH. OHUM U3 CIIOCOOOB peleHHs 3TOH 3a7jaun
SIBJISIETCS CIIOJIb30BAaHUE U30JIUHUM.

IIpocTpaHCTBEHHOE CHUTyallUOHHOE MOJEJHUPOBAHUE C¢ HCHOJIb30BaAaHUEM
TpexMepHO¥N HHPOPMAITMOHHOU CUTyaIUH.

[IpocTpaHCTBEHHOE CHUTYallHOHHOE MOIeJINPOBAHUE MOKHO OIIPEIEJIUTh KaK KJlace
MO/IEJIMPOBAHUS ITPOCTPAHCTBEHHBIX 0OBEKTOB, UMEIIUX I'paduueckyro ¢GopMy HMpeACcTaBIeHUs,
cBsi3aHHYI0 ¢ (GOpMOM XpaHeHHs B 0Oa3ax maHHbIX. Popma XxpaHeHuss B 0Oazax maHHbIXx ['MIC
HasbpIBaeTcsi TabsmyHOU. IIpocTpaHCTBEHHOE CHUTYallHOHHOE MOJIEJTMPOBAHHME  BKJIIOYAET
CJIeyIoIIe OCHOBHBIE THUITHI ITPe0Opa30OBaHUMN:

1. CoenuHeHWEe TOUYEK MECTHOCTH B CHCTEMY, CBS3aHHYI) CEMAaHTUKON OIMCAaHHWsA Ha
MECTHOCTH, UTO 33/Ia€T KapKac TpexMepHOH NHOOPMAIIMOHHOMN CUTYaIlNH.

2. [TocTpoeHue TOMOJIOTUYECKON MOZEITH JJIs TAHHOW HHGOPMAIIMOHHOU CUTYaIu!

3. [Toctpoenue 1udpoBoi Moies T OOBEKTOB WM SIBJIEHUH I TAHHOU CUTYalluH;

4. ®opmupoBaHHE AUHAMUYECKOHM U TOIOJIOTMYECKON Mojesel IIOBe/IeHUs JTaHHOTO
obbeKTa.

5. IlocTpoeHue TOMOJIOTUUYECKOU WJIM BEPOSATHOCTHOM MOJIEJIM IPOCTPAHCTBEHHBIX
OTHOIIIEHUH /I IAHHOU CUTyallly

6. 3ayjaHre UHTEPBAJIOB MOJIEJTUPOBAHUS MOBEZIEHUs 00BEKTa B CUTYaIHH;

7. ITocTpoeHue IUHAMUKY MTOBEAEHUA 00BEKTA B CUTYaIlUH.

8. Ecsin HeoOX01MMO, BU3yasTU3allis PA3BUTHS CUTYaIlUH.

OCHOBY HPOCTPAHCTBEHHOTO CHTYAaI[MOHHOTO MOJEIUPOBAHHUS KaK CIeNUaTN3UPOBAHHOMN
TEXHOJIOTUH COCTaBJIAIOT IpeoOpa3oBaHHsA, OCHOBAHHBIE HA TEOPETUKO-MHOKECTBEHHBIX
OTHOIIIEHUAX, 3aKOHaX (OPMaJIBLHON JIOTUKHU, JITOPUTMaX O0OpabOTKM H300paKeHUi, TeOpUU
HEYEeTKUX MHOXKECTB U MHOTOM JpyroM. OOBEKTaMH 5TOTO MOJEJHPOBAHUA SIBJISIIOTCS
IIPOCTPAHCTBEHHbIE OOBEKTHI, CBOMCTBA KOTOPBIX OIPENEAETCS UX MPUBA3KON K TOUKAM 3€MHOMN
TTOBEPXHOCTH.

4. 3axoueHue

TpexvepHass uHGOPMAIIMOHHAS CUTyalldsl MOKeT OBITh paccMOTpPeHa KakK CpeCTBO
nosydyeHuss wHbopManuu u3 uHbopManuoHHoro mnoss [23]. TpexmepHasa uH@OpMalMOHHAA
CUTyalusi MOXKET MPUMEHATCA JJISI WCCIIeOBAaHUA OOBEKTOB 3€MHOH IMOBEPXHOCTH U OOBEKTOB
OKOJIO3€MHOT'O IPOCTPAHCTBA. DTUM OHA OPraHWYeCKH BIIMCHIBAETCS B TEOPUI0 KOCMHYECKOU
reoundopmaTuku. TpexmepHasa MH@OpPMAIIMOHHAA CUTYyal[ds OTJIUYAETCA OT IapaMeTpUYEeCcKOU
nHGopMaIMoHHON cuTyanuu. OHA BKJIOYAeT 3Ty CHTyallMI0 B CBOM cocTaB. TpexmepHas
“H@OpPMAIIMOHHAS CUTYyaI[UsA CIY>KUT OCHOBOU U CPEAICTBOM IMPOCTPAHCTBEHHOTO CUTYAI[UOHHOTO
MoJleiupoBaHuA. TpexmepHasa wuWHGOPMAUMOHHAA CHUTyallus BKJIIOYAeT IIPOCTPAHCTBEHHbIE
OTHOIIIEHWs, JIaTeHTHble CBA3UM U  KOppeJaATHUBHble 3aBucuMocTh. OHa  II03BOJIAET
TpaHcPOPMUPOBATh HesABHble 3HAHUA B fIBHble 3HaHWUA. KpoMme pemieHusA NPUKIIAJHBIX 3a7a4
TpexmepHada WH@OPMAIMOHHAA CUTyalus II03BOJIAeT IIOJy4YaThb NPOCTPAHCTBEHHOE 3HAHHE U
reo3HaHUe, YTO CIOCOOCTBYET IMO3HAHUIO OKPYXKAIOIIEr0 MUpPA U IOCTPOEHUIO €ro KapTHHBI.
Takum oOpaszoMm, TpexMepHas MHGOPMAIMOHHASA CUTyallus IO3BOJIAET PellaTh HIUPOKUN KpYT
3aJ1a4, KOTOPHIH € IIOMOIIbI0 NHBIX METOJOB MOJIEJITUPOBAHUS PEIIUTD HETb3A.
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AnHoTtamuAa. Crathsi pacKphIBaeT COJiepKaHU€e MPUHIIUIIOB MOCTPOEHUS U IMPUMEHEHU
TpexMepHOU nHpopManuoHHo# cutyanuu. O6G0CHOBBIBAETCS BBeJleHUEe 5TOro moHATHA. [TokazaHo
pasauune Mexay UHPOPMAIMOHHON cUTyalnueld M TpexXxMepHOU HH(OPMAIMOHHON cUTyaluei.
Omnmcanpl XapaKTepUCTUKH TpexMepHOH HWHGOpMAIMOHHOHN cuTyanuu. I[lokaszaHo IpuUMeHeHUs
TpexMepHON MH(OPMAIMIOHHOU CUTyalliu Ha MpuMepe Iu¢poBoi Mozaenu MecTHOCTU. OnrcaHo
CUTYyaIllMOHHOE  IIPOCTPAHCTBEHHOE  MOJEJNPOBAHUE,  KOTOPOE  MOXKHO  IIPOBOJIUTH
C UCIIOJIB30BAHHMEM TPEXMEPHOH NH(POPMAIIIOHHON CUTYAIUH.

KirroueBbie cJj10Ba: INPOCTPAHCTBEHHBIM aHAINU3, MOJIEJIMPOBAHUE, IPOCTPAHCTBEHHOE
MOJieTUPOBaHNEe, NHGOPMAIIMOHHAS CUTYaIlHsA, IPOCTPAaHCTBeHHAsA MH(GOPMAIIMOHHAS CUTYaIIHA,
CUTYaIlOHHOE MO/IeJINPOBaHUeE.
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Abstract

In Vietnam, the number of wind power generators has been increased yearly. Because of
geophysical characters, the generation of these generators has different properties. It depends
much on wind’s characteristics as well as the generation technology. Base on simulation
implemented on Matlab, the paper analyzes the stability of national networks at PCC nods
containing the connection of wind power station when there is a change of wind’s velocity or when
there is an earth fault in grid. The analyzing results are used to suggest solutions to improve the
stability and effectiveness of the whole system.

Keywords: wind power, stability, SVC.

1. Introduction

Renewable energy in general and wind energy in specific has rich future not only in Vietnam
but also in develop countries. Base on the research of World Bank, the capacity of wind power in
Vietnam is about 513.360MW. The areas containing rich wind energy resources are CuuLong Delta
and island ones [1].

In Vietnam wind’s characters and wind’s modes depend much on areas and seasonal
properties. Wind is rich on high land areas; its velocity is also big. These characteristics affect
strongly on operation modes of wind power stations.

In wind power station, the generators are usually double feed induction ones. They are
mainly consumed a huge amount of power system’s reactive power to maintain rotating field in
themselves stator and rotor. Therefore, in some special cases called disturbances such as: wind
changing, earth fault, short circuit, the applied voltage of generator is reduced dramatically. If the
time of disturbances is over long, the generation system will be unstable, the generator’s speed
cannot come up to the previous one [6]. Consequently, the generators are disconnected from
national system; the reliability of electric supply will be reduced. Therefore, this phenomenon must
be limited and using Static Var Compensator (SVC) to improve the effectiveness of wind power
station’s operation.

2. Research Models
The connection of wind power stations and grid could be implemented at different voltage
level depend on power supplying by stations or on the distance from the station to the connection
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points. The general connection diagram of a typical wind power station and a grid is shown in
figure [1-3].
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Fig. 1. The connection diagram of wind power station and national grid

Static Var Compensator (SVC) installed in power systems is used for improving the system
performance in several ways [7, 8]. The SVC’s are suitable to regulate system voltages, improve
transient stability, increase transmission capacity, reduce temporary overvoltages, increase
damping of power oscillations, and damp subynchronous resonances and torsional oscillations.

The SVC as a tool to improve power quality is a consequence of the economic pressure on
electrical energy systems throughout the world. Therefore a substantial understanding of control
structure and dynamic behavior of SVC’s is become essential so

as to define the appropriate utilization of the compensator. This objective could be achieved
by computer simulation which also plays an important role in the design and analysis of SVC’s and
other devices.

The Static Var Compensator device is characterized by rapid response [7], wide operational
range and high reliability. From the several possible approaches to generate and control reactive
power, presently thyristor valves are used almost exclusively in conjunction with capacitor and
reactor banks.

The main functionality of the SVC is to regulate the voltage at a chosen bus by controlling the
reactive power injection at that location. Maintaining the rated voltage levels is important for
proper operation and utilization of loads. Undervoltage causes degradation in the performance of
loads such as induction motors, light bulbs, etc... Whereas overvoltage causes magnetic saturation
and resultant harmonic generation, as well as equipment failures due to insulation breakdown.

In its simplest form [8], the SVC consists of a TCR in parallel with a bank of capacitors. From
an operational point of view, the SVC behaves like a shunt-connected variable reactance, which
either generates or absorbs reactive power in order to regulate the voltage magnitude at the point
of connection to the AC network. It is used extensively to provide fast reactive power and voltage
regulation support. The firing angle control of the thyristor enables the SVC to have almost
instantaneous speed of response.

A schematic representation of the structure of an SVC is shown in figure 2, where it is a
shuntconnected device composed of several modules built of a fixed capacitance in parallel with a
thyristor controlled reactor [5, 6].
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Fig. 2. Static Var Compensator (SVC)

The steady state control law for the SVC is the typical current-voltage characteristic the V-I
characteristic is described by the flowing three equations:
V=V..+XxlI SVC is in regulation range (-Bemax<B<Bimax)

= SVC is fully capacitive (B=Bcmax)

= SVC is fully inductive (B=Bimax)

where: V - positive sequence voltage (pu); V. - reference voltage (pu); I - reactive current
(pu/pbase) (I> o indicates an inductive current); Xs - slope or droop reactance (pu/pbase); Bc max -
maximum capacitive susceptance (pu/pbase) with all TCSs in service, no TSR or TCR. Bimax -
maximum inductive susceptance (pu/pbase) with all TSRs in service or TCRs at full conduction, no
TSC.

Figure 3 presents the model of MW wind power station containing 3 turbines (each of
3MW). The station is connected to the 22kV distribution grid at PCC named B22. The power
generated by station is transmitted to 110kV grid by 20km lines of 22kV. Generators in station are
squirrel-cage induction type; the wind’s velocity is 9m/s. Each generator has its own protection
system to ensure their voltage, current and speed. A compensated capacitor having the value of
400kVAr is connected at the coming end of generator, the entire power needing to maintain
voltage at B22 equal by 1pu (22kV) is supplied by SVC (Static Var Compensator).

@mw
MKV 4 1000ky By | 22/0.66kV
| Vi Ay ) 3MW
D=1 A
o 4®3.\rw
SVC

Fig. 3. Model of wind power station connected with national grid

A simulation model is formed in figure 4 that is used to analyze the effectiveness of SVC in
improving the operation of wind power station.
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Fig. 4. Matlab-Simulink simulation of a wind power station connected to the grid

The simulation is implemented with the following data: The velocity of wind is 8m/s, at the
time of 2s, it is increased to 11m/s. The wind’s velocity flowing into 27 and 3 turbines is also
increased correspondingly at 4s and 6s. At t=15s, and earth fault is occurred on the out put pole of

generator 2. The results showing the responses of system corresponding to 2 cases: using SVC and
do not using SVC are presented in figure 5.

i i i i
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Fig. 5. Voltage wave form at the bus B22
a - use SVC; b — do not use SVC
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Fig. 6. Active power P at bus B22

a - use SVC; b — do not use SVC

The simulation proved that, when the wind’s velocity is over rated one (9m/s) active power
generated by generator is increased, but its consuming reactive power is also increased.

Without utilizing Statcom, at B22 because of lacking reactive power, the bus’s voltage is only
0,92pu (at t= 8s), consequently the generator is overload. The generator stops its operation at
t=13,2s. Latter on, because of generator 2 and 3 still operate well, the emitted power is 3MW, and
voltage is recovered around 0,98pu.

With utilizing SVC, because at B22 the reactive power is compensated by SVC, voltage is not
sag, it remain at 0,98pu (figure 5b) There is no disconnected of the system.
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The similar simulation is implemented with earth fault on generator 2. At t=15s the
disturbance is occurred with generator 2, voltage is down to 0,52pu the protection system isolated
the generator 2 from the system. Without using SVC, the system is only stable after 2s. The reactive
power of 2 cases mentioned above is shown in figure 7.
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Fig. 7. Reactive power Q consuming by turbines a — use SVC; b — do not use SVC

[}

3. Conclusion

The results shown in above simulation proved that with SVC the interval of system’s
disturbance is lower significantly. The system is operated more stable even when there is the
change of wind’s velocity or abnormal operation such as earth faults.

Another advantage of using SVC is the output voltage of generators is in better performance;
this will help to protect generators from unwanted mechanical shocks and to lengthen the age of
wind turbine.
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Abstract

This article describes the information cognitive semantics. The authors determine the
location of the information cognitive semantics among different semanties, as well as show
the similarities and differences.

The article reveals the content of the information items, as one of the semantics objects of
study. Different types of complexity of language constructs are described: structural, descriptions,
semantic. The Kolmogorov criterion is suggested in order to assess the complexity to language
constructs.

An applied to the information items, the means of such notion as significate meaning,
predictive sense, context is disclosed. Article explores the lexical information units to determine
the relationship between different types of then.

The criterion of divisibility of the information units is discussed. The concept of position of
information units that affects the meaning of the phrase is revealed.

The concept of the semantic environment or local semantic field is also revealed. Shown that
the information cognitive semantics is shown to empowers the cognitive modeling possibilities.

Keywords. semantics, cognitive semantics, language constructs, information items, info,
information modeling, semantic levels of information units.

1. BBegeHnue

B coBpemeHHOM wMupe CcyOBEKT mpeBpalniaer WHGOPMAIMI0O B 3HAHME HAa OCHOBE
WHOPMAITMOHHOTO ¥ KOTHUTHUBHOTO aHanu3a. KOTHUTHBHAas CeMaHTUKA KaK Hay4JHOe
HaIlpaBJieHHEe UHTEHCUBHO Pa3BHUBAeTCs ¢ 80-X roJ0B MPOIIIOTO CTOJIETHS, KOT/Ia B JIMHTBUCTUKE
MTOPOXKJAOIIIe TPAMMATUKY HAYMHAKOT YCTYIIaTh MECTO KOTHUTHBHBIM MOJAENAM. KOTHUTUBHBIE
MOJIeJIM TIPEAIIOJIaraloT aHaJIW3 Y MHTEpPIpeTanuio Ha 0a3e KOTHUTHBHON KOMIIETEHIIHH.
KoruutuBHble (PYHKIIUM HampaBjeHbl Ha YCTAHOBJIEHHE CBS3€H, accoIlUaIluii, MPHUOIMKEHUN U
COOTBETCTBUH MEKIy dJIEMEHTaMH TeMaTH4YeCKOH 0O0JIaCTH U A3BIKOBBIMH KOHCTPYKITUSAMH HX
0TOOpaKAIOIIUMU. KoruutusHasa CEMAHTHKA  YCTAHABJIMBAET  KOPPEJIAIHIO MEXKITY
CEMAHTUYECKUMH XapPaKTEPHUCTUKAMHU S3BIKOBOTO BBIPAYKEHUSA M OCOOEHHOCTSIMU IPOIEAYPHI €TO
ceMaHTHYeCKOoro aHam3a. OTHAKO B KJIaCCUYECKON KOTHUTUBHON CEMAHTHUKE €J1a00 TPUMEHSTUCH
MPOLIEyPhI TOCTPOEHUSI WHOOPMAIIMOHHBIX MoJAesaed W WHOOPMAIMOHHOE MOJIeJIMPOBAHUE.
B pesysibraTe  BO3HHKaJ ONpPENEIEHHBIM pa3pblB  MEXKAy IIOTPEOHOCTAMU aHaau3a |
BO3MOJKHOCTSIMA COBPEMEHHOW BBIUMCIUTENPHOU TeXHUKH. KorHuTHBHAsA wWHGOPMAIMOHHAS
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CEMaHTUKAa HUIPpaeT poOJib MOCTa MEXAY KOTHHUTHUBHOI CEMAaHTHKOH WU HHQ)OpMaI_II/IOHHI)IMI/I
MeTodaMU.

2. MaTepnaJI U ME€TOoAbI UCC/ZICeA0OBaHUA
B kauecrtBe MaTepuJia HUCII0JIb30OBAJINCh pa6OTI:I II0 CEMAHTHKE U KOTHUTUBHOU CEMAHTHKE.
B xauecTBe METOAUKH UCCIIEJOBAHUA IIPUMEHAJICA CHCTEMHBIN U KaUeCTBEHHbBIN aHAIN3.

3.PesyabTaTsl

NudopManinOHHO-KOTHUTUBHAs CEMAaHTHKAa KaK Ppa3BUTHE CEMaHTHUYECKHX
uccaegoBaHui. [Ipoanaauzupyem no3unuo UHGOPMAIMOHHO-KOTHUTUBHON CEMAHTUKU Cpeln
Pa3JINYHBIX HAMNPaBJIEHUH, HCIOJB3YIOIUX TEPMUH CEMAaHTHUKA M CEMaHTHUYECKHe METO/bI.
Jlnd 3TOTO TpOBEJleM JIMHIBHCTUYECKUW aHaIu3. BpIeIMM HECKOJBKO BHJIOB CEMAHTHKH,
MMEIOIIUX OTHOIIeHWe K HWH(GOPMAIMOHHO-KOTHUTUBHOU CEMaHTHKe, /JIA YTOUHEHUA ee
ompe/iesIeHUs U CO/lep>KaHuUs.

Cemanmuxa — paszies A3bIKO3HAHUA, U3yJYaOIINN 3HaUeHNe eINHUI] A3bIKa. OHa BKJIIOYaEeT
OOIIIyI0 CEMaHTHUKY (B IIMPOKOM CMBbICJIE) 1 GOPMATHHYIO CEMAHTHKY.

Obwas cemaHmuxa B OOIIETEOPETHYECKOM IUIAHE — 3HMIUPUYECKas UCIUIUIMHA U
MeTO/IOJIOTUSA IO HCCJIeIOBAHUIO B3aUMOJIEHCTBUA JIIOJled ¢ MHUDPOM, UX peakIuu Ha Mup,
COOCTBEHHBIE PEAKIINH U PeaKIUU JpYyrux Jiosied. OOIas ceMaHTHKA PacCMaTPUBAET TAKIKe
KakuM o0pa3oM JIIO[U M3MEHSIOT CBOE IIOBEIEHME Ha OCHOBE CEMAaHTHYECKOTO U
MH(OPMAIIMOHHOTO B3aUMOJENCTBUA.

dopmanbHaa cemMaHmuka — JIUCHUIUINHA, U3YJaloias CEMAHTHUKY WIH WHTEPIPETAIUIO
(opManbHBIX U €CTECTBEHHBIX SI3BIKOB Ha OCHOBE IOCTPOEHUS U WCIOJIB30BAaHUA (POPMATBHBIX
onmucaHnuii. Hampumep, HCIOJIb30BaHNE CEMAHTHUYECKUX WHOOPMAIMOHHBIX €IMHUI] BXOAUT B
obstacTb hopMasIbHON CEMaHTUKU.

MoxHo nuddepeHupoBaTh GOPMAIBHYI0 CEMAHTHUKY IO 0OJiee Y3KUM HaIpaBJIEHUIM,
HalnpuMep: CeMaHTUKA MPOrpaMMHpPOBaHU:A, KapTorpaduueckas ceMaHTHKa, WHGOPMAIMOHHAA
CeMaHTHKa, KOTHUTUBHAA CEMaHTHUKA.

Cemanmuxa npozcpammuposavus [1] — pAucCHUIUINHA, u3y4yawias ¢GopMagn3aIuo
3HAQUEHNU KOHCTPYKIIUH A3BIKOB IIPOTPAMMUPOBAHUSA IIOCPEJICTBOM IMOCTPOEHUs UX (POPMaIbHBIX
MaTeMaTH4eCKUX MOJeJIel.

Kapmoepaguueckas cemanmuxa — J[AUCHUIUIMHA, H3y4amomas s3bIK KapT [2],
dopmupyromas kaprorpaduvecKoe OIHCAHHUE SBJIEHHUH OKPYKAWIIEro MHUpa U HU3y4arolnas
c1r1oco0bI KapTorpaduIecKoro 0TOOpaKeHus peaTbHOCTH.

Hugopmayuonnas cemanmuxa — HAyIHOE HAIPaBJIEHUE, UCCIIEYIOIIEe MOJIeTUPOBAHUE
cMbIcia ¢pa3 Ha €CTeCTBEHHOM S3BbIKEe, OCHOBAHHOE HA aHAJIM3€ KOJUYECTBA IepeJaHHOU
nadopmaruu 1o K.9. lllenHony. J[pyrumu cjioBamMu, COBpeMeHHass HHPOPMAIlMOHHAA CeMaHTHKA
5TO HallpaBJieHHe, HCIOJIb3YIollee IePEeHOC MEeTO/I0B Teopuu HHGOpMalu{d B CEMaHTUKY U
JINHTBUCTUKY.

KoeHumuenas cemanmuxa — HaydHOe HallpaBJieHUe, aHAJIU3UPYIOllee A3bIKOBbIE e/IUHULIBI
B JVHAMUKe U HCCJeJyIollee SKCIepUMeHTalbHble JaHHble. OHAa TECHO B3aMMOJENCTBYeT C
KOTHUTUBHOU IICUXOJIOTUEH U TPAJUIMOHHBIMU IICUXOJUHTBUCTUYECKUMHU HCCIe0BAaHUAMU.
KorauuTrBHasa ceMaHTHKa IpejjiaraeT Mojenan GparMeHToB A3bIKOBON KapTUHBI MUpA: OHU OyIyT
pasHble JUIA Pa3HBIX fA3BIKOB, HO OHHM COINOCTaBUMBI IO cMbIcay [3]. OguH U3 MOJX0/0B
KOTHUTHUBHOW CEMaHTUKH B OIpeJiesileHHu KoHmenta. OH 3akKaoudaeTcss B IOCTPOEHUH
CTPYKTYpBI, COCTOSINEHd W3 W3BECTHBIX KOHIIENTOB, KOTOpPble TPUMEHSIOT B KauecTBe
UHMepnpemamopos, Win aHAAU3aMopos, WCCIIEAyeMOTO KOHIIENTa, € MO3WIUH HaOJIIomaTess,
HaXOJIAIIerocs BHe cucTeMsl [3].

ITockobKy MHOTHE CEMaHTHYECKHE IPOIEAYPbl MOTYT OBITh TpPaHCOPMHUPOBAHBI B
MHGOPMAITMOHHBIE MOJIEJI, TO UMEHHO TaKasd KOTHUTHBHAs CEMAaHTHKa MOXKET OBITh Ha3BaHA
Takke NHPOPMAIIMOHHO OPUEHTUPOBAHHOU [4] min nHPOPMaIIMOHHO-KOTHUTUBHON CEMaHTHUKOM.

NHbOopMaIMOHHO-KOTHUTUBHAA CEMAaHTHUKA II03BOJIIET NIPUMEHATh HH(POPMAIMOHHOE
MOJIeJTUPOBAHUE JUUISl UCCJIEJOBAHUS KOTHUTUBHBIX IpolieccoB. MHPOpMAIMOHHO-KOTHUTHUBHASA
CEMaHTHKa IIO3BOJIIET HCCJIEZ0OBATh KOTHUTHBHBIE IIPOILIECCHI HAa OCHOBe WHMOPMAIMOHHOTO
B3auMozielicTBuA.  VIHOOPMAIMOHHO-KOTHUTHUBHASA  CEMAaHTHKA  II03BOJIAET  HCCJIE/IOBATH
KOTHUTHUBHBIE IIPOIECCH HA OCHOBE MO/Iejiell KOTHUTUBHOTO UH(OPMAIIIOHHOTO B3aUMO/IEHCTBUS.
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BaxkHOU 3asauell KOTHUTHMBHOW CEMAHTUKH SIBJISIETCA OIMCAaHHME CIOCOOOB Iepexojia OT
OJTHOTO 3HAUEeHHU sI3BIKOBOM KOHCTPYKITUHU K Jipyromy [3]. B uHpOpManmoHHO-OpHEHTUPOBAHHOMN
KOTHUTHBHOU CEMaHTHKe 3Ta 33Jiaua TpaHCGOPMHUPYETCs B JIBE 3a/Ia4M: UCCIEA0BaHHUE CIIOCOOOB
repexozia OT OJTHOM MHDOPMAITMOHHOU KOHCTPYKITHH K APYTO; HCCIeZIOBaHKE CIIOCOO0B Iepexoia
OT OAHOU UH(POPMAIIMOHHON €IMHUIIBI K JIPYTOM.

C mo3uruii KOTHUTUBHOU CEMAaHTUKH 3HAaYeHHEe IeJ0TO (sI3bIKOBOHM KOHCTPYKIIMU) HeE
CBOZUTCS K 3HAYEHHIO €T0 YacTeld. B KOTHUTUBHON CEMaHTHKE 3TO MOJIOXKeHHUe He (OpPMaJIM30BaHO
U OOBsCHAETCA SMIUpPUYEcKH. VHMOpMAIMOHHO-KOTHUTHUBHAS CEMAaHTHKA OIIMPAEeTCsA Ha
CUCTEMHBIH  TIOAXOZl, B  KOTOPOM 5TO  CBOWCTBO  HAa3bIBAETCA  SMEPKEHTHOCTHIO.
B mHGOpPMAIIMOHHO-KOTHUTUBHOU CEMAaHTHUKE 3TO CBOMCTBO (DOPMAJIM30BAHO U HCCJIEAYETCA Ha
OCHOBe MH(OOPMAITMOHHBIX MOIEJIEH.

C mo3unuii KOTHUTUBHOH CEMAaHTHKH 3HadeHHe IIeJIOTO 3aBHCUT OT CIIocoba CoeIMHEeHUA
yacredl [3]. B KOTHUTUBHOU ceMaHTHKe 3TO IOJIOKeHWe He (HOpPMaTU30BAHO U OOBACHIETCS
sMIupuuecku. B MHDOpMaMOHHO-KOTHUTUBHON CEMAaHTHUKE 5TO CBOMCTBO (OpMaJIM30BAHO U
HccelyeTrcss Ha OCHOBe Mozesed uWHGOPMAIlMOHHBIX OTHOIIeHWH. B wmHMOpManmnoHHO-
KOTHUTHUBHOM CEMAaHTHKE 35TO CBOMCTBO MOKET OBITh OIMCAHO UM HKCCAEJOBAHO C IIOMOIIBIO
Mojiesiell UHGOPMAIIMOHHOW CHUTyalluii U WHQOPMAIMOHHBIX MO3UIHUNA. B KOTHUTHBHOU
CEeMaHTHKE TaKHX MOJieJIEH HeT.

Takum obpazom, pa3BuTHe (POPMATbHOM M KOTHUTHBHOM CEMAaHTHUKM U HX CHHTE3 C
WHOPMAITMOHHBIMH METOJAaMH TOIBOJAUT BBIJEJIEHUI0O HOBOTO HAYYHOTO HAIpaBJIeHUS —
MH(OPMAIMOHHO-KOTHUTUBHON CEMAaHTHKH.

HngopmauuonHo-KkocHUMUBHASL CceMaHMuka — HaydYHOe HallpaBjeHue, HCCIeIyIolee
MO/IeJINPOBAHUE CEMAaHTHKHU C MOMOIIbI0 WH(POPMAITMOHHBIX KOHCTPYKIINH, MHOOPMAITUOHHBIX U
KOTHUTHUBHBIX B3aWMMOJIENCTBUH, WHGOPMAITUOHHBIX €NHUI, HWHOOPMAIIMOHHBIX CHUTyalluu,
UHOPMAITMOHHBIX TOo3unui. HMHOOPMAIMOHHO-KOTHUTUBHAs CEeMaHTUKA JOIOJHUTEIBHO
ucciaenyer uHGOPMAIMOHHBIE OTHOIIEHUs, CEMaHTUYeCKHe WHQOpPMAIMOHHbIE €eIUHUIIBI,
TpaHcdopMaIiio HEIBHOTO 3HAHUsS B sIBHOE 3HAHWE HA OCHOBE MOJlejiell MHDOPMAIMOHHBIX U
KOTHUTHUBHBIX ITPOIECCOB.

CemanTuueckue HWHOPMAIMIOHHBIE EJUHUIBI KaK OOBEKT HCCIAEeIOBaHUA
UH@POPMAIIMOHHO-KOTHUTUBHON ceMaHTUKU. O0BbEKTOM HccaenoBaHusT WHGOPMAIMOHHO-
KOTHUTUBHOU CEMaHTUKU SBJIAIOTCA CeMaHTH4YecKhe WH(GOPMAlMOHHBIE EIUHUIBI U
nHpOpMAIMOHHbIE KOHCTpYKIuHW. C IO3UIMA CHCTEMHOTO aHajiu3a CeMaHTHYeCKUe
WHGOPMAITMOHHBIE €UHHUIIBI SIBJIAIOTCSA aHAJIOTAMH 3JIEMEHTOB CJIOXKHBIX crcTeM. CeMaHTHUYeCKe
WH@OPMAITMOHHbIE €IUHUIIBI C TMO3UIIUNA CEMAHTHUKU SABJISAIOTCA aHAJIOTaMU S3BIKOBBIX €JUHUIL B
KOTHUTUBHOU CEMaHTHKe, KAK OCHOBBI IIEPEZIauM CMBbICJIA.

NudopMariuoHHble KOHCTPYKIIMH C TIO3WIUH HCKYCCTBEHHOTO WHTEJUIEKTA SBJISIOTCS
OHTOJIOTUYECKUMHU OIMCAHUSIMH, 00001IeHHBIMU KOHIIENITYTU3AITUSAMH [5, 6].
NudopmariuoHHble KOHCTPYKIIMU C TIO3UIUNA CEMAaHTUKU SBJIAIOTCA aHAJOTaMU S3BIKOBBIX
KOHCTPYKIIMH B  MHMOPMAIMOHHO-KOTHUTUBHOM  ceMaHTHKe. Takasd  JBOMCTBEHHOCTb
WHQOPMAITMOHHBIX €IUHUI] U HNHGOPMAIMOHHBIX KOHCTPYKIIMH B Ppa3HBIX HAIpaBJIEHUIX
MOTYEPKUBAET UX €TUHCTBO B UHMOPMAITMOHHO-KOTHUTUBHON CEMAHTHUKE.

B oTsinume OT KauecTBEHHO OJTHOPOJIHBIX €IMHUI] €CTECTBEHHOTO A3bIKa, UH(POPMAIUOHHBIE
eIUHUIIBI, KaK 3JIEMEHThl WH(MOPMAIIMOHHOTO s3bIKa, 00pa3yloT pa3IMYHble KadeCTBEHHBbIE
TPYIIBI: CTPYKTYpHble WHGOPMAIIMOHHBIE €UHUIIBI, CEMaHTUYECKHe HWHGOPMAIOHHbBIE
eIMHUIbI, KOMMYHHKAITUOHHBIE nH@OpPMAIIOHHbIE €IMHUIIBI, penpe3eHTalliOHHbIE
WH@OPMAITMOHHBIE €UHUIIBI, THOOPMAIINOHHBIE €JIMHUIBI HOCUTEIeH nHpopManuu [7].

B ecrecTBEHHOM SI3BIKE CYIIECTBYET TOJIBKO OOHA TEXHOJIOTHs OOMeHa WHQOpMAIIHEHd, YTO
o0OycJIaBIMBaeT HAJIMUKME OJHON A3BIKOBOM IPyNIIbl. B mHGOPMAaIMOHHO-KOTHUTUBHOU CEMaHTHUKE
“MeeT MeCTO pa3HooOpasue rpyIn HHPOPMAaIMOHHBIX euHUI. OHO 00YC/IOBJIEHO pasHoobpasuem
WHQOPMAITMOHHBIX TEXHOJIOTHHA, KOTOphIEe CIEIUAIU3UPYIOTCS Ha: Ilepesmade, o00paboTKe,
XpaHEHUW W TIPEJICTaBJIEHUH WH(OPMAIUM YW COOTBETCTBEHHO, WCIIOJB3YIOT CBOM HAOOPHI
3JIEMEHTOB 1 MOJEJIEH.

B oTsinume ot nHGOPMAIIMOHHON CEMaHTHUKU, B MHQOPMAIIMOHHO-KOTHUTHBHON CEMaHTHKeE
BEKTOP IepeHoca 3HAaHWU HalpaByieH B 00e cTopoHbl. MTHGOpPMAIMOHHAs CEMaHTHKa IMEPEHOCUT
METOJIbl TeoOpuHd HWHQGOpMAIMU B CTOPOHY CEMAHTHKU € JIMHTBUCTUKU. HWHMOpMAIMOHHO-
KOTHUTHUBHAS CEMAHTHUKA OCYII[ECTBJISIET B3AaMMHBIM 0OMEH METO/IaMU CEMAHTUKHU M JINHTBUCTUKU
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He TOJIBKO ¢ 00J1acThi0 MH(OPMAIIMIOHHOTO MOJIEJIUPOBAHUSA, HO U C OOJIACTHIO CUCTEMHOTO
aHaIM3a. ATO JlaeT BO3MOKHOCTb CTPOUTH CHEIUAIbHbIEe MOZIe T HHPOPMAITMOHHO KOTHUTUBHOTO
B3aUMO/IEHCTBUA.

MHorue BUABI CEMAaHTHUK U3y4aroT A3bIK. OOIIUM /I BCeX CEMAHTUK SBJIAETCA IPU3HAHIE
€CTeCTBEHHOTO fA3bIKa KaK 0CO00M KAaHOHUYECKON S3BIKOBOU cpenbl. EcTeCTBEHHBIN A3BIK
paccMaTpuBaeTcsa Kak 3HAKOBAs CHCTEMa, OTPAXKAIOIIAsA OIBIT YeJIOBeKa M ero B3auMOJIENCTBUE C
JIPYTUMH JIIO/IBMU B GOpMe, MOHATHOU APYTUM JIIOAsAM. JIF060! A3BIK MOXKHO PacCMaTPUBATh Kak
cucrteMy MH(MOPMAIMOHHBIX €IVHUI. f3bIKOBble KOHCTPYKIIMU €CTeCTBEHHOTO f3bIKa ABJIAIOTCS
CPeCTBOM KOMMYHHUKAIIUH U CPEACTBOM MOJIEJTUPOBAHUSA SIBJIEHUU OKPY>KAIOIIEr0 MUpA.

YacTHblEe CeMAaHTHUKH, HAlIpUMep CeMaHTHKa MPOTPaMMHPOBAHUA WIN KapTorpaduueckas
CeMaHTHKa [2] cTpeMATCA K OAHO3HAYHOCTH BBIPAXKEHUS U U3YYEHUS CBOETO s3bIKA B CBOEU
npeaMeTHOU obiactu. MHOpManMOHHO-KOTHUTUBHASA CEMAaHTHKA HaXOAUTCA Mexay obei
CeMaHTHKOU U popMasibHOU ceMaHTHUKOU. OHA /I0ITyCcKaeT HaJIUUKe HECKOIbKUX A3BIKOBBIX CCTEM
U paccMaTpUBaeT HEOJHO3HAYHOCTh MHMOPMAIIMOHHBIX €IMHUI] KaK 00'beKT UCCIIe/JOBAHMUS.

WNubopmaroHHble KOHCTPYKIIUU C KaK CPeJCTBO MH(POPMUPOBAHUSA ABJIAIOTCA CPEZCTBOM
00600I1IIEHHOTO MHOTOYPOBHEBOTO omucaHus [5, 6]. MHbopManoOHHbIE KOHCTPYKIMH C MO3UITUH
MHOOPMAIIMOHHO-KOTHUTUBHOU CEMAaHTUKU fABJIAITCA CPEJCTBOM BO3MOXKHOTO BbIPA*KeHUA
HECKOJIBKUX CMBICJIOBBIX 3HAQUEHUU € MOMOIIbI0 OJJHUX M TeX e MH(POPMAlIMOHHBIX €IUHUII.
NudopmariuoHHble KOHCTPYKINH C TIO3UIIUN MO3HAHUA ABJIAIOTCA CPEICTBOM OMUCAHUA KAPTHUHBI
vupa [8]. MadopManuoHHbIE KOHCTPYKIUH C TO3HWIUH KOMMYHHKAIIUHM SBJIAIOTCS OOMeHa
nHdopmalye, cpeacTBOM  HWHQOPMAIMOHHOTO  B3auMojeiicTBusa.  MHbopMannoHHbIE
KOHCTPYKIIMM C TIO3UIUM KOTHUTHBHOU TpadUKU SABJIAITCA JIONOJHUTEIBHO CPEACTBOM
penpe3eHTalU U OpejcTaBieHua 3HaHUU. KorHuTuBHble GYHKIUN UWHQPOPMAIMOHHBIX
KOHCTPYKIIMH B MH(MOPMAIIMOHHO-KOTHUTUBHOU CE€MaHTHKE CTAHOBATCA IJIABHBIM IIpeIMETOM
HhccIeOBaHU .

B nHbopManmoHHO-KOTHUTUBHON CeMaHTHKe B IIMPOKON MHTEPIPETAIUU OHATHE CMbICIA
CBA3BIBaeTCA C cojlepkaHueM uHpopManuu, a He Qopmoil ee mnepemauu. PoOpMasbHO B
MHGOPMAIMOHHO-KOTHUTUBHON ceMaHTUKe CBA3BIBAIOT CMBICJIOBBIE OTHOILIEeHUS
MHGOPMAITMOHHBIX KOHCTPYKIIUM U CMBICJIOBbIE OTHOIIEHUSA CEMaHTHUYECKUX MHOOPMAIMOHHBIX
eIUHUII.

NudbopmanoHHble €QUHUIBI BBIJEIAIOT CBOMCTBA, (AaKThI, IIPOLIECCHI, OT/eJIbHbIE
CUTyallliy, CIleHapuu. JTO JaeT OCHOBaHHE Pa30ouTh MH(POPMANMIOHHBIE €JUHUIIBI Ha TPYIIIBI:
aTpuOyTHUBHBIE, IpollecCyIbHbIE, CyOCTaHITMOHAJIPHBIE u KOMOWHUPOBAHHBIE.
W3 nuadgopMaiuoHHbIX eAuHUI, (POopMUPYIOT MHOOPMAIMOHHBIE MOJEJN U UHGPOPMAIMOHHbIE
KOHCTPYKIIMH. DTO JIaeT OCHOBaHWE pa30UTh NHGOPMAIIMOHHBIE MOJIeNN Ha (GaKTODUKCUPYIOIHE
Y UHTEPIIPETUPYIOIIYE.

Cozep:kaHue cmbiciia  UHQPOPMAIMOHHBIX KOHCTPYKLIMN  3aKJIOYaeTcd He TOJIBKO
B CMBICJIOBOM COJIEp>KaHUM COCTABJIAIONIUX X MHGOPMAIIMOHHBIX €JUHUIl, HO U KOMOMHAIUAX
MHGOPMAIMOHHBIX €/IUHUIL. DTO JJaeT OCHOBaHUE FTOBOPUTH 00 MO3UIIMOHHBIX OTHOIIEHUAX MEXKIY
MHGOPMAIMOHHBIMU €IMHUIIAMH KaK O CMbICJIO00Pa3yIIuX GpaKkTopax.

Pazgensior cioxHble (COCTaBHBIE) M IPOCThle MHGOPMAIMOHHbIE enuHULbl. Henemmmbie
(10 BEIOpAaHHOMY KPHUTEPUIO0) HHOOPMAIIMOHHbBIE €MHUIIBI TPE/ICTABIIAIOT SJIEMEHTHI, U3 KOTOPBIX
CTPOATCA CJIOKHBbIe UH(pOpManMoOHHbIe efuHULbL. Kakiasa ciaoxHas nHGOpPMAIMOHHAA eUHUIA
yCTaHABJIMBAET CBOIO CMBICJIOBYIO CBA3b MEK/Iy KOMIIOHEHTaMU (IIPOCTHIMH MHGMOPMAITOHHBIMHU
eauHuIaMu). CHHTarMaTuyecKre OTHOIIEHUS [9] TO3BOJISIOT OCYIIECTBIIATh Pa30MeHNe CJIOKHBIX
MHGOPMAITMOHHBIX €UHUI] HA CEMAaHTHYECKH 000CO0IEHHBIE.

MHoxkecTBO MHGOPMAIMOHHBIX €IMHUI], BXOJAANUX B HH(POPMAIMOHHYI0 KOHCTPYKIIUIO-
TEKCT, CO3/Ia€T CMBICJIOBOE IIpe/icTaBiieHue TekcTa. CMBICJOBYI0 MHMOpMAIUI0 HECYT TaKkKe
3aKOHOMEPHOCTH B 4Yepe/loBaHUM HHQOPMAIIMOHHBIX €AWHUIl B TeKCTe. ITO CBOUMCTBO
HCIIOJIB3YETCA B TEOPUU CBA3U AJIA KOJAUPOBAHUA U JE€KOAWUPOBAHMSA JAUCKPETHBIX CUTHAJIOB.
OHO 1aeT ocHOBaHUEe BBOAUTH NIOHATHE NH(OPMaLMOHHAA ITO3UIUA U UCIIOJIb30BaTh 3TO IOHATHE
JUIl Ilepe/layd CMbICJIa. 3aKOHOMEPHOCTh B MO3ULMAX HH(MOPMAIMOHHBIX €IMHHIAX U UX
IIOCJIE/IOBATEIPHOCTAX MOXKET OBITh MCIOJIb30BaHA i cCKaTtusd UHGOpMAIUU WIH ee
pacmmpenus. Mmerorcesa cnenuduyueckue NpU3HAKU, OT/IMYAIONe WH(POPMAIUOHHBIE €IUHUIIBI
OT NIPOU3BOJIBHBIX (PPAarMeHTOB TEKCTA U A3bIKA.
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e CuCcTeMHOCTb, O3HAYamwIlasg, 4To HMHGOPMAIMOHHBIE €IUHUIBI BHYTPU CBOEH TIPYIIIBI
00pasyIoT CUCTEMY.

e BHyTpeHHAA WHTEPIPETUPYEMOCTh, O3HAYaKIasA, 4YTO B HMHOOPMAIIMOHHBIX €JUHUIIAX
HaxoZuTcsA UHPOpMAaIUsA, paCKpPhIBAIOIIAsA CMBICI.

e DopMasibHAA CTPYKTYPHUPOBAHHOCTh WH(POPMAIMOHHBIX €[IVHUI, 3aK/I0Yaioniasaci B
HQIWYUN CTPYKTYPHBIX 3JIEMEHTOB B HWH(MOPMALMOHHBIX €JVWHUIIAX U MPaBWI IOCTPOEHUA
CTPYKTYP U3 UH()OPMAIIMOHHBIX €NHUIL.

e Jlornyeckass CTPYKTyPUPOBAHHOCTh WH(MOPMAIMOHHBIX €[VHUI], 3aK/JII0YanIasaci B
HUINYUYA CHUHTAarMaTUYeCKUX M MapaJINTMaTUYeCKUX OTHOIIEHUH MeXIy HH(POPMalHOHHBIMU
eIMHUIIAMH, KOTOPBIE 33/1al0T JIOTUYECKYIO CTPYKTYPY OTHOIIIEHUH.

e MHOroypoBHeBOCTb ~ MHGOPMAIMOHHBIX  €IWHUII, O3HAyamIasd  BO3MOKHOCTb
JIEKOMITO3UIIUK CJIOKHBIX HH(OPMAIIMIOHHBIX €JUHUI] BEPXHUX YpPOBHEH Ha 0oJiee IIPOCTHIE
eIMHUIbI HU’KHUX YPOBHE! U YCTAHOBJIEHUA CBA3EN MeXXy HUMMU.

¢ CBA3HOCTP MH(POPMAIIMOHHBIX €UHUI], KOTOpasd OTpakaeT NPUYUHHO-CJIeJICTBEHHBbIE U
CUHTaKCUYeCKre OTHOIIEHU MeXy HUMU.

e lHpopMaIIMOHHOE COOTBETCTBUE [10] 03HaUarIIee, UTO HHGOPMAIIMOHHbBIE €UHUIIBI KaK
JIECKPUIITUBHBIE 3JIEMEHTHI aZIEKBATHO OTOOPAXKAIOT (DAKTHI, IPOLIECCHI U SIBJIEHUS BHEIITHETO MHPa
1 COOTBETCTBYIOT UM.

e JlIokasibHAA TIOJIeBasg TPUHA/JIEKHOCTb, O3HAYalOl[asg, YTO MHOKECTBO IOHATUH,
CBA3AHHBIX ¢ WHQPOPMAIMOHHON eIUHHUIEN o0pa3yeT CeMaHTUYeCKOe OKpY:KeHHe HJIN
ceMaHTHYecKoe 110Jie UHGOPMAIMOHHON eINHUIIBI.

e I'100asibHAsA TOJIeBasA IPUHAJJIEKHOCTh, O3HAYawIlasg, 4YTO IOHATHUSA, CBA3aHHBIE C
MHOOPMAIIMOHHOU eZIUHUIEN, ABJIAIOTCA YacThl0 MH(MOPMALIMOHHOTO I0JIs, CO3/Ial0IIero Mo/ieslb
KapTUHBI MUpA.

e KOTHUTUBHOCTD, O3HAYaIOIasi BIUSHUE CYOBEKTHOTO aHAIN3a HA HUHTEPIIPETUPYEMOCTH
MH(OPMAIMOHHON €INHUIIBI.

MHOX€ECTBO IIOHATHH, CBS3aHHBIX C WHOOPMAIMOHHON €IWHUIENU, SABJISIETCST ee
CEMAHTUYECKUM OKpY>KeHHeM WJIN JIOKaJbHBIM CEeMaHTHYeCKHM IIojieM WHQPOPMAIlMOHHOU
eIMHUIBI [11].

NuadopmarnuoHHas eIMHULIA UMeET OIPeeJIEHHBIN CMBICII, €CJTU CYIIECTBYET KaKas-Iiuoo0 ee
vHTepIperanusa. VHTepnpeTupoBaTh NHQOPMAIIMOHHYIO €IUHUIy — 3TO 3HAUUT CBA3aTh C HEH
CEMaHTHYECKOe OKpYKeHUe, T.e. KOHKPeTU3UPOBATh JIOKAJIBbHYIO 00JIacTh, Ha3bIBAEMYIO TaKiKe
obsactpio uMHTeprperanuu. C TOYKU 3peHUs KOTHUTHUBHOM CEMaHTHUKH WUHTEPIpPETAIUs MOKET
BKJIIOYATh U CyOBEKTUBHBIE KOTHUTUBHBIE IIPOLIEAYPHI [3].

dopmasibHasA CTPYKTYPUPOBAHHOCTh MH(POPMAIMOHHBIX €IUHUIL II03BOJISET OCYIIECTBIIATD
ux Mopdosornueckuil ananui. Ilox MopdosiornueckuM aHAIW30M IIOHUMAaeTcs aHaJIWu3
CTPYKTYpHBIX (opM HUHPOPMAIMOHHBIX €QUHUI[, HX CJI0BOQOPM WJIM HOCUTEeJEeH.
Mopdosiornueckuii aHajn3 BKIOYaeT HAeHTUPUKAUIO (GopMbl MHOOPMAUMOHHOU €AUHUIIBI
(B mpocreiinieM cirydae c0BOMOPMBI) M MPUIKUCHIBaHUE (HOPME COOTBETCTBYIOIIETO KOMILIEKCA
Mopdosiornyeckoil THGOpMaLHH.

CiaoxkHOCTh TH(POPMANMOHHBIX KOHCTPYKIMA U COCTaBHBIX €AUHUIL. [10CKOJIbKY
WHGOPMAITMOHHbIE KOHCTPYKIIMHU W €IUHUIIBI JIeJIATCA Ha "mpocThie” W "CI0KHBbIE", BO3ZHUKAET
HeOOXO/IMMOCTh BBEJIEHUsI KPUTEPUS CJIOKHOCTH [12] M abTepPHATHBHOTO KPUTEPHUS IPOCTOTHI.
IIpu 3TO HEOOXOAMMO Pa3AEATh CIIOKHOCTH IO CTPYKTYPE WJIH MOP(OJIOTHYECKYIO CIOKHOCTh CO
CJIOKHOCTBIO TI0 cMblIciay. CrtockHass MHGOPMAIMOHHAS €IMHUIIA MOKET OBITh paccCMOTpeHa Kak
“H@OpPMAIMOHHAA KOHCTPYKITUS.

IIpu ananuze CI0KHOCTU TEKCTOBOM HH(OPMAIMM MOXKHO BOCIOJIB30BAThCSA CBOMCTBOM
MepapxXu4yecKoyd CTPYKTYphI TeKCcTOB. Hampumep, KHHUra COCTOUT U3 Pas3fieJIoB U IO/PA3/IEJIOB.
IMoxgpasnen Bkiouaer abs3arpl. AO3albl BKJIIOUAIOT MpeJioKeHUsA. IIpemyiokeHus BKIIIOUAIOT
c0Ba. IJTO TUIWYHAA Hepapxudeckasd CTPYKTypa. OJTO JaeT OCHOBaHUE HCIIOJIb30BaTh
repapxuvecKylo MOJENb 1 aHAJIN3a CJI03KHOCTU IECKPUIITUBHBIX MOIeJIeN.

IIpocroii mo apenuMocTH (aToMapHOU) Ha30BeM WHGOPMAIMOHHYIO €IWHHUILY, KOTOpas
SIBJISIETCSI HEJIEJTUMOU 10 BBRIOpAHHOMY KpHUTEPHI0. TaKUMU KPUTEPUAMU JIETUMOCTH MOTYT OBITh
CTPYKTYPa, CATHU(UKATUBHBIN CMBICJI, IPEAUKATUBHBINA CMBICII, KOHTEKCT.
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ITpocToii mO CTPYKType HAa30BEM COCTaBHYI0 WHGOPMAIMOHHYI0 efauHuny (wim
nHGOPMAIMOHHYI0 KOHCTpyknuio) CIU , koropas MOKeT OBITh OIHMCaHA JBYMsS YPOBHAMU
repapxXuyecKol MOJeIHN U MIpeZicTaByieHa B Bu/ie GyHKIINHI

CIU =MF(1U,, IU., 1Us, ... IUg) (1)

3necs MF - mopdosiorndeckass byuknus, IU,, 1U., I1U; - aTtomapHble WHGOPMAITUOHHBIE
eqUHUIbI. AprymMeHTbl MF QyHKIUU OompeesssioT o0Ji1acTh WHTEPIIPEeTarui WHGOPMAIHOHHON
eauHUIBI. YeMm O0Jibliie 00J1aCTh HHTEPIIPETALNH, TEM CI0KHee HHGOPMAIIMOHHAS eIMNHUIIA.

Cl0’KHOU TI0 CTPYKType HA30BEM COCTaBHYI0 HWHpopManuoHHylo eaunuiy CIU, kotopas
MO’KeT OBITh OIMCAaHa HECKOJbKUMU YPOBHSIMH HEPapXHUYeCKON MOJEJIN U IPECTaBIeHa B BUJIE
dbyakIIMH

CIU = MFU,[IU 1, IU 12, {IU 121} ], IU[IU 21, IU 25], 1Us, ... IUE) (2)

3nech nepBasi HHGOpPMaIMOHHAs €UHHIIA UMEET JIBa JOTIOJTHUTEIbHBIX YPOBHS BJIOJKEHUS.
BTOpasi - OJWH ypoBeHb. Takas Mojienb (2) XapaKTepu3yeT TaK)Ke JIECKPUIITUBHYIO CJIO}KHOCTH
(CJIOKHOCTD OIIMCAHUS).

IIpocToii 10 cMbICTy Ha3oBeM HWH(MOPMAIIMOHHYIO €QUHHILy, KOTOpas HWMEET OJHY
NepUHUIIUI0O W  COBOKYIIHOCTh CBOMCTB  (arpubyToOB), He CBA3aHHYI0 C JIDYTUMH
WH(OPMAITMOHHBIMH eqUHUIIAMH. [IpoCTOl 1Mo cMBIC/TY SABJseTcs HHGOPMaNHNOHHAsA €IUHUIA, B
CEMaHTHUYECKOE OKPYKEHHE KOTOPOH He BXOAT JIpyrue nH(POPMAaIMOHHbIE €IUHUIIBI.

CnoXkHOU TO CMBICITy Ha30BeM HH(MOPMALIMOHHYI0 KOHCTPYKILIHMIO, KOTOpas BbIpaskaeTcs
yepe3 apyrue WHGOPMANMOHHBIE KOHCTPYKIUH. Cl0KHAasA IO CMBICTy HWH(GOpPMaIMOHHASA
KOHCTPYKIIHS BKJIFOYAeT B CBOE CEMAaHTUUECKOE OKPYKEHHE He BXOZAIINE B Hee HHGOPMAIIOHHbBIE
€UHHUIBI U ApyTrHe HHGOPMAIMOHHbIE KOHCTPYKIUU. J{JIs1 OIEHKU CJIOKHOCTH II0 CMBICJTY MOKHO
HCITOJIb30BaTh "KOJIMOTOPOBCKYIO CJIO?KHOCTE" [13]. CI03KHOCTh MOKHO OIEHUTH KaK YKCJIO I1aroB
MIPOJIBIKEHUsI TI0 MOJIEJIU CEMAHTUYECKOTO OKpY:KeHUs, HeoOXOAUMOe /I TOJIHOTO OIHCAHUSA
JlaHHOU NHGOPMAIIMOHHOU €TUHUIIBI.

B paboTax mo KOTHUTHBHON CEeMaHTHKE TOBOPHUTCA O CEMaHTHUYeCKOW Tomosioruu [3].
[TosToMy ecTh BCce OCHOBaHHs HCIIOJIb30BaTh TaKHWE CXEMBI JJI OMHCAaHUA WHGOPMAIMOHHBIX
KOHCTPYKIMH. Ha puc. 1 mpuBe/ieHa TOMOJIOTUYECKASA CXeEMA MOJIET CEMAaHTHYECKOTO OKPYKEHHUS.
Cnoxnasa nadopmanuonnasa egunanna (CUE) (wm wHpOpManuoHHAs KOHCTPYKIUA) BKJIIOUAET
mpocThbie nHGOpManuoHHbIe eiHUIlbI (E)
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Pwuc. 1. CTpyKTypHas cxeMa CJIOKHOU NHPOPMAIIMOHHON €/TMHUIIBI

[1epBbIil ypPOBEHD OIMHMCAHUS COCTOUT U3 MH(GOPMAITMOHHBIX €IUHHUIL C OTHUM HHIEKCOM. ITO
BEPXHHUI ypOBeHb uepapxuu. Kakpgas u3 3TUX HWHOOPMAIMOHHBIX €IWHUI] MOXKET HMETH
BJIOJKEHHBIE B Hee IPyTrue HHGOPMaIIUOHHbBIE €/TTHUITHI.

Bnosxennble mHGOPMAIMOHHBIE €IUHHUIBI MOTYT IPUHAJIEKATh PAa3HBIM YPOBHAM WJIN
ogHOMY YypoBHIO. YUmciao Bcex enunun, Bxoasamux B CUE, sABiseTca ee ceMaHTUYECKUM
OKpy:keHmeM. YUHc/0 IIaroB MPOJIBMXKEHUs 10 Mozenu (puc. 1) MOKHO Ha3BaTh IOPSIKOM
CEMaHTHYECKOTO 10J1sA (OKpY:KeHUs1) MHPOPMAITUOHHOU €TMHUIIBI. DTO YKUCJIO MOKHO 0003HAYUTD
KaK «OTHOCHTEJIbHAsI CJIOKHOCTH» 110 KosMmoropoBy [13], a *UMEHHO MaKCHMAaJIbHOE YHCJIO IIaTOB P
JUIsT OTOOpasKeHUsI CMbICJIA Y U3 CEMAHTUYECKOTO OKpYy:KeHUs WH(POPMAIIMOHHOW ETUHHIBI X
(CHE). OgHako, Takoe OIMCAaHHE 3aBHUCHT OT METOZa CTPYKTYPHUPOBAHUS M aHAJIMU3a CIIOKHOHU
UHOOPMAITMOHHON eTUHUIIBI. MEeTO/T CTPYKTYPHUPOBaHMUSA, 110 aHAJIOTHH C [13] 0003HAUNM KaK

o(p, X)=y.

CMBICJT OTIpeJiesIsieTcsl YUCJIOM IIIaroB p U 00J1aCThI0 CEMAHTHUUECKOTO OKPYKEHHUs X, KOTOpOe
OepeTcst BO BHUMaHHe. ITO 00yC/IaB/IMBaeT CyObeKTUBHOCTh U YCJIOBHOCTh aHaIM3a. YHCIIo 11aros
U pa3sMep OKPY:KEHHs OIPEJIEeISIIOTCA KOTHUTUBHBIMU BO3MOKHOCTSIMU HcciiesioBaTess. [loaTomy
TAKOU IIOJIXOJ] CJIEAYET CUMTATh KOTHUTUBHBIM aHAJIU30M CMBIC/IA CJIOKHBIX WH(MOPMAIMOHHBIX
eUHUIl. B pamMKax KOTHHUTUBHOU KOHIEMNIIUM CMBICI KaXKI0U HWHMOPMAIIMOHHON €IMHUITbI
ompeziesisieTcsl JIUIIb TOJBKO OOJIaCThI0O CEMAaHTHUYECKOTO OKpPYKeHUs, KOoTopoe Oepercsi BO
BHHMAaHHE.

OTHOMIEHUA MeEKAY HWH(GOPMAIIMOHHBIMYU KOHCTPYKIHUAMH ¥ €JUHUIAMH.
[TokaskeM OTHOIIIEHUS U CMBICJIOBOE pas3jindyue MeXay WHGOPMAIMOHHBIMU €INHHUIAMUA Ha
IIpUMepe COBOKYITHOCTH JIEKCUUECKNX MH(MOPMAIIMOHHBIX €IUHUI]: CHMBOJI, CJIOBO (COBOKYITHOCTD
CHMBOJIOB), IIPEJIJIOKEeHE (COBOKYITHOCTD CJIOB), (pasa (COBOKYITHOCTH MPEIJIOKEHUI).

Cumeon — uHOpMaIMOHHAs eAUHHUIIA, 00J1a1aiomasn HedeauMoCmbio N0 CMPYKMYPHOMY
npusHaky. CHUMBOJI, 3TO 3JIEMEHTapHBIH IIPEJIeIbHO HeJIeTMMBIN 00bEKT, Ha KOTOPBIN MOXKET ObITh
mozieJieH parMeHT TecTa. Kak caMOCTOATEIbHBIN OOBEKT cumM801 — (popMasbHOEe 0003HAUEeHUeE,
KOTOpO€ BBICTYIIaeT JIMOO KaK IIPEJICTABUTENIb JIPYTOTO IIpeAMeTa, SIBJIEHUS, JEeHCTBHA, OO
oTpakaeT camoro cebss. CHMBOJI He HMeeT CMBICJIOBOTO 3HAUYEHUS, a SBJIAETCA HOCHUTEJIEM
nHdopmaIuu.

Cnoso — wuHpOpPMAIMOHHAsA €IUHHIA, 00Jajjalinas HedeauMOCmbl0 N0 CMblCA0BOMY
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npusHaky. B TekcTe cJI0BO — IpeiesIbHAs CMBIC/IOBAs COCTABJIAIONIASA COOOIIEH s (TIPeIJIOKEHH),
criocoOHasi HEIMOCPE/ICTBEHHO COOTHOCUTBCS C IIPEAMETOM OTPaKEHHWSI U yKa3bIBaTh Ha HETO;
BCJIEZICTBE DTOTO CJIOBO IIPUOOpPETAaeT OIpeJieJIeHHbIE CMBICTIOBbIE cBoOMcTBa. Ci0BO —
MHUHHUMAaJIbHasA eIMHUIA UHPOPMAITUU, UMEIOIIasi CMbICJIOBOE 3HAUEHHE.

OpHako CJIOBO XapaKTepu3yeTcs TOJIBKO CUTHU(UKATUBHBIM CMBICJIOBBIM 3HAauYeHUEM U
BO3MO>KHOCTbHIO UBMEHEHMUsI, YTO BJIEUET N3MEHEHNE CMbICIIA B OIIPe/Ie/IeHHbBIX IIpeaesnax. Iloatomy
CMBICJT CJIOBA KaK HE3aBHCHUMOTO WH(MOPMAIIMOHHOTO OOBEKTAa W CMBICJ CJIOBA B IPEIJIOKEHUHU
MO>KeT pazaudartbesa. CJI0BO — MpocTasi CUTHU(UKATUBHO HeJlesiuMas nHbopMaIuoHHast eUHUTIA.
B Teopun nHpOpMaIMOHHOTO MONCKA TAKOE 3HAUEHNE HAa3bIBAIOT JIEMAHU3UPOBAHHBIM.

IIpednoxceHue — ciokHasa uHOpMAIMOHHAsA eauHUNa (y:ke UHOOpMAIMOHHAS
KOHCTPYKIIHS), 00JIafaromas HeIeIMMOCThI0 II0 CMBICJIOBOM COBOKYITHOCTH CBSI3aHHBIX CJIOB
BBIpaKalomasi 3aKOHUYEHHYI0 MBIC/Ib. [Ipe/ytokeHre — TIpe/CcTaBjseT cOOOW MpeauKaTHBHOE
CJIOBOCOUETAHUE, II0ITOMY HMEET IpeANKAaTUBHOE CMBbICJIOBoe 3HaueHue. IIpeasoxkeHue —
MpeINKaTUBHO HeenMasa nHpopMaIuoHHas eANHUTIA.

[Ipenmoskenne Kak MHGOPMAIIMOHHAS KOHCTPYKIIHSA 00J1a/1aeT CBOMCTBOM 3MEPIKEHTHOCTH.
Kak wHpoOpMaInmoHHAass KOHCTPYKIHSA TIPEJJIOKEHHUE SIBJISIETCS OOOOIIEHHBIM OIHCAHHUEM.
B oTsinuue oT ciioBa i psAfla MPEJIOKEHUM MpeJCTaBJIsAeTCs BO3MOKHOCTh ITPOBEPKH UX Ha
HCTUHHOCTb. DTO BO3MOKHO 32 CUET HCII0JIb30BAaHUs CBOMCTBA MPEINKAIINH.

IIpeduxayus — OTHOIIIEHUE CO/IEPKAHUS COODIIEHHs K IeHCTBUTEIBHOCTH, OCYIIECTBIIsIEMAst
B IIPE/IVIOKEHUH (B OTJIMYUE OT CJIOBOCOYETAHUS).

®paza (dpaseosiornueckas eIWHUIA) — CIOKHasg8 WHOOpMAIMOHHAS  eJUHUIA
(nHDOpMaIMOHHAs KOHCTPYKITHS), 00J1a/1a101Tasi HeJIEJITMMOCTBIO 110 CBSI3aHHOCTH ITPE/JIOKEHUH 1
BhIpaKamIasg 3aKOHYEHHYI0O MbICab. ®pa3a — wuHpOpMAIMOHHAA KOHCTPYKIUS TEKCTa,

obJtafatorasi MAaKCUMaJIbHON CMBICJIOBOM COJIePKaTeIbHOCTBIO.

Jlns dpaspl CMBICTIOBOE COZiEep:KaHUe JIOMOJIHAeTCsl KOoHTekcToM [14]. IlpensoxkeHue B
coctaBe Gpaspl MOKeT 00J1a/laTh CBOMCTBOM AaHTENEJEHTHOCTH (acCOIMAaTUBHOCTH), T.€.
COOTHOCHUTCS II0 CMBICIy C HIpenpaymuM (aApyruMm) mnpezoxkeHueM. IlociieHee TPUBOAUT K
MOSIBJIGHUIO B TIPE/JIOKEHUU AaCCOLMATHUBHBIX CBfA3€H € JIDYTUMHU IIPEJJIOKEHUAMU HJIN
MBICJIIMBIMU OOBEKTaMH. DTO JIOIOJIHUTEJIBHO HAIOJIHAET ¢pasy acCONMATHBHBIM CMBICIIOBBIM
coJieprKaHueM.

B Tabnume 1 mpuBefeHbl XapaKTEPHUCTUKU JeJIUMOCTH UHGOPMAIMOHHBIX €IMHUIL
(KOHCTPYKITHIL) ¢ yKa3aHUEM KPUTEPHUS UX JIETMMOCTH U OCHOBHOTO 3HaUeHus [15].

Taosmma 1. Hepenrmocts nHGOPMAITMOHHBIX KOHCTPYKIIUN U €TUHUIT

YacTb cooOLeHns Kputepuii neumoctu CMBICJIOBOE 3HAUEHHE
3HaK CrpykTypa HET
Cnoso (UE) CMbICJ1 JIeMaHU3UPOBaHHASA CurnudukaTuBHHOE
dopma
IIpennoxenne (UK) CMBICII CBSI3aHHOE [IpegukaTUBHOE
CJIOBOCOUYETAHHUE
®paza (1K) dpaseosioruueckasi CBA3b ®dpaszeosIoOTHYECKU CBSI3aHHOE
(koHTEKCT)

BaxHbIM sBJIsIeTCA pacupeesieHre NHGOPMAIIMOHHBIX eIUHUI] (KOHCTPYKIIUI) 1O
CMBICJIOBBIM XapaKTepPUCTUKaM. B Tabiuile 2 mpuBeieHbl OCHOBHbIE HH(GOPMAIIMOHHbIE €INHUIIBI,
pas/ieJieHHBIE 110 CMBICJIOBBIM XapaKTEPUCTUKAM.

Tao6auna 2. CMbIC/IOBbIe XapaKTEPUCTUKU NH(MOPMAITMOHHBIX KOHCTPYKIMH U €/JUHUILL

Yactp CMBICJIOBOM YpOBEHD Mopdosiorus KonTeker 1 KonTeker 2
COoOOIIeHUA
3HaK 0) - - -
Cnoso 1 + - -
IIpenoxxkenu 2 + + -
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e
®pasa 3 + + +
CeMaHTHKA Acconmanuu

[lesrecoobpa3HO CpaBHEHHE WIN COIOCTABJIEHUE PA3IUYHBIX €IUHUI] B UHPOPMAIIOHHOM
OKpY>KeHHUU, KOTOPOE OIIpeJIesisieT CEMaHTUUeCKOoe OKpYy»KeHue. B Tabsulie 3 npuBeieHbl OCHOBHBIE
nHOOPMAITMOHHbBIE €IUHUIIBI, CBSI3aHHBIE ¢ MH(POPMAIMOHHON eqUHUIeH c.1060. Ilo cymecTBy
TOJIBKO  CJIOBO  fABJjsfAeTcA WHGOPMAIMOHHOM  elNHUIEH, BCe OCTJIbHbIE  ABJIAIOTCA
MHGOPMAIIMOHHBIMU KOHCTPYKIIUAMU.

Ta6smna 3. XapakTepucTUKU HHOOPMAIOHHBIX KOHCTPYKIIMH U €IMHULI, CBSI3aHHBIE CO CJIOBOM

Yacth coo0IIeHust Bripaxkenue

CumBon CnoBecHBIH 3HAK
CsioBO Mopdema
IIpepsioxkeHue CrioBecHOe BIpaKeHME
®pasa CJi0BeCHOE OKpYIKEHHE

Cy10BO MOKeT MMeTh MHOXKECTBO CMBICJIOBBIX 3HAaueHHH, 4YTO ompesesisgeTcs ero ¢opmoi,
OTHOIIIEHUEM K Pa3JIMYHBIM O0JIACTAM M CBA3BIO C JIDYTUMHU CJIOBAaMU B IpemioxkeHuu. CI0BO
vMeeT OCHOBHOe CUTHH(UKATHBHOE 3HAUeHHe U psAf APYTUX 3HAuYeHUM B 3aBUCHUMOCTU OT
COUeTaHHsA C JAPYrUMHU cjoBamMu U (HOpMOU M3MeHeHUus cyoBa. /A cjioBa MOXKeT UMeTh MeCTO
MOJINCEMUS U HeOJHO3HAYHOCTh CMBICJIOBBIX 3HaueHUU. [losmceMus co3gaer HeolpeleJIeHHOCTD.
HeonpenenenHocts ycTtpaHsaerca IyTeM (OPMUPOBAHUA JIONOJIHUTEIBHBIX UH(POPMAIMOHHBIX
KOHCTPYKLIUH.

[IpenoskeHre Kak COBOKYITHOCTb CJIOB IIpuoOperaer HOBOe KadecTtBO. OHO obOsazaer
CBONCTBOM IIPEJUKATUBHOCTH, UTO JaeT BO3MOKHOCTb IIPDOBEPKH COJIePKATeJIbHOCTU JAaHHOU
MHGOPMAITMOHHOU eIMHUIIBI ¢ IOMOIIBI0 METOIOB JIOTUKU WJIU IPYTUX BU/IOB aHAIN3A.

COBOKYITHOCTH IpeIoKeHUN obpasyeT dbpasy U mproOpeTaeT HOBOE CMBICJIOBOE KAUeCTBO
KOHTEKCT. IJTO CO37aeT BO3MOKHOCTb 3aMeHbl HEKOTOPBIX CJIOB HX «3aMeCTUTEJIAMU»
MeCTOUMEHUAMU, aO0pEBUATYPOH, YCIIOBHBIMY CHMBOJIAaMU | Ap. Jlesaercs 3TO 1A yMeHbIIEHUS
MHGOPMAIMOHHON E€MKOCTH COJIEPIKATEIPHOM YacTU COOOIIEHHSA U Ui O0JIerdeHus Iporiecca
WHTEPIIPETAIUN COOOIIEHUSA.

OnHO W3 CBOMCTB A3BIKOBBIX KOHCTPYKIIUM - 3aBUCHMOCTH CMBICJA OT PaCIOJIOKEHUS
MHQOPMAIIMOHHBIX eINHUI. Bplpakas pa3inuHble 3HaUueHUs, NTHPOPMAIMOHHbIE CeMaHTHYeCKUe
eIJMHUIIBl OPTraHU3YIOT AAPO KaTeropuu NpeAUKATHBIX OTHOIIeHui. CeMaHTHUUYeCcKas CYIIHOCTb
MHQOPMAIMOHHBIX €IUHUI] CBA3aHA C HAJIMYKMEM IIPU3HAKOB PEJIATUBHOCTU, pedepeHINaTIbHOCTH
U chTyaTuBHOCTU [16]. Hampumep, m3MeHeHUe HaMHMCAaHUS CEMAHTUUECKOH WHOOPMAIMOHHOU
eauHUIBI (Kypcus) o3HavaeT pedepeHInio, TO eCTh CChUIKY Ha MTOBTOPEHUE 3TOH €IMHUIIBI JTH Ha
ee MoIpoOHOE pa3bsCHEHHE.

Jna nHPOpPMaIMOHHBIX €JUHUI] CYIIeCTBYeT MOHATHE IMO3UINU, KOTOPOe OIpefiesiseT UX
OTHOILIIEHHEe K JIpyT Jpyry. OTO IMPeNo3Uullus, WUHTEPHO3ulUA U mnocrno3uiusa. [lozunus
MHOOPMAIIMOHHBIX €JUHUI[ BJHAET HAa CMBICJI COOOIIEHHUA U COOTHOCUT HEKOTOpbIe
nHGOPMAIIMOHHbIE €IUHUIBI ¢ OIpeieJIeHHOW TOo3uIluell B ImpejjoxkeHun. Hampuwmep,
«(JIaKKOBBIM 3HAK» B KO/JaX I€PEMEHHOH /UIMHBI 3aHUMAaeT NOCMNOo3ulyul0 U CUMBOJIU3UPYET O
KOHIle MTH(POPMAIIMOHHOHN eJUHUIIBI — IIPEJIOKEHUS.

XapakTepHbIM Mpe/iCTaBUTEIEM uHmepnosuyuu ABJIAETCA ceMaHTU4ecKas
nHGOpPMAITMOHHAsA eQUHHUIA «and». B TEKCTOBBIX BHIDAKEHUAX OHA CBA3BIBAET JIPyTHE
CEMaHTHYECKHe eQUHUIBI (CJIOBa, MpEeJIOKeHUs1). B jiorvke BBITIOHsSET (GYHKIMUA OIEepaTopa
CBS3BIBAIOIIIETO JIOTUUYeCcKue mepeMeHHble [17]. Ci0oBO, cTrosiilee B Hayaje IPeAJIOKEHU,
HAYMHAETCA ¢ 3aIJIaBHOTO CUMBOJIA. ITO IPU3HAK IPEMO3UIUH.

Kaxxpgaa cemanTudeckass uWHQOpMaNMOHHAA e€AWHUIIA HAXOAUTCA B OIpeJleJIEeHHOM
«OKpYy:KEHHU»: IpejjiokeHue, (¢pasa. B cmbicsioBoM acnekte WHQPOPMAIMOHHBIE €JUHUIIBI
00JIaJIal0T PAZOM CBOMCTB, CpeAy KOTOPBIX Haubosiee 3HAUYUMBI: IIOJIMCEMUS, AHTOHUMUS,
CUHOHUMUSA, OMOHUMUS.
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Ioaucemus cemanmuueckoil UHGOPMAYUOHHOU eduHUUbl — eTUHHIA 00JIa/laeT PSAOM
CMBICJIOBBIX 3HAUYEHHUH, peajiM3yeMbIX €IUHUIEH B YCJIOBHAX PEATbHOT0 HH(POPMAIIMOHHOTO
OKPY?KEHUS.

AHMOHUMUS  CEeMAHMUYECKOU UHPOPMAUUOHHOU eduHuubl — JJIA CEeMaHTUYECKOMH
“HGOPMAIMOHHON eIVHUIBI CYIIECTBYIOT Apyras eANHUIA C MPOTHBOIOJIOKHBIM CMBICIOM
(onmosunuonHad equHuna) [18].

CuHoHuMUs cemaHmMuy4eckoll UHPOPMAYUOHHOU eJuHUUbl — JJISS CEeMaHTUYECKOH
MHGOPMAITMOHHOU €MHHUIIBI CYIIIeCTBYIOT APYTasi €IMHUIIA C TAKUM K€ CMBICJIOM.
OMoOHUMUSL ceMaHMu4eckoll UHPOPMAUUOHHOU eQuHUUbl — JJIT  CeMaHTUYECKOH

MHGOPMAITMOHHOU €IMHUIIBI CYIIECTBYIOT APYTasa eANHUIA C TAKUM Ke 0003HauUeHHeM, HO PYTUM
CMBICJIOM

BaxkabIM  cBOMCTBOM  fABJIeTCA  «mojie  WHMOPMAIMOHHOW  enuHuIbl».  Iloisa
MHGOPMAIMOHHBIX €IVHUI] IIPEICTABJIAIOT COOOU TPYNIHUPOBKU CJIOB IO OJIM30CTH 3HAUEHUU,
KOTOpbIE MOKPHIBAIOT OIpPE/IEJIEHHYI0 TEMAaTUYeCKyI0 WU IpeIMeTHYI0 00s1acTb. OcOOEHHOCTHIO
9TUX TOJIEN ABJIAETCS IUCKPETHOCTh WJIN «Pa3pPbhIBHOCTh». DTO OYE€Hb BAJKHOE CBOWMCTBO, KOTOPOE
OTJINYaeT TaKWe IO0JIA OT U3BECTHHIX B (pU3UKe HelpepblBHBIX mnosed. [Tosa nHDOpMaMOHHBIX
eIMHUI] 4YacTO IIPeJICTAl0T B BHUJEe OO0beAUHeHUs TepMUHOB. YacTto Takue o00beIUHEHUA
IIPE/ICTABIIAIOT c000l1 ceMaHTHUYecKUe ceTH. CeMaHTHUeCKUe CeTH MOTYT OObeUHATh TEPMUIHBI T10
CXOJICTBY WJIM TIO0 CMEXKHOCTH MX 3HaueHUH. [Tossa mHPOPMANMOHHBIX €JUHUI] BKJIIOYAIOT P
OTHOIIEHUH JJIs1 0OBEKTOB IMOJIA. ATO OTHOIIEHUS MEPAPXHUM, OTHOIIEHUS MOA00Ms, OTHOIIEHUSA
CMEKHOCTH, OTHOIIIEHUS CJIEZIOBAHUSA U JIP.

4. O6cy:xkaeHue

KOI‘HI/ITI/IBHO-I/IHCI)OpMaHI/IOHHaH CEMAaHTHKaA ABJIAETCA O6’I)€KTI/IBHBIM pa3BUTHEM
HHGOPMAIUOHHON ceMaHTHKH. KOrHUTHBHO-UH(pOpPMAIMOHHAs CEeMaHTHKA KaK Hay4YHOe
HampaBJieHHe o0oraiaeT CeMaHTHU4YecKylo Teopuio. OHO JlaeT BO3MOKHOCTb IIPE/ICTaBJIATH
SI3BBIKOBBIE KOHCTPYKIIMH JIFOOOH CJIO)KHOCTH B BHJIE COBOKYITHOCTH HMHMOPMAIMOHHBIX
KOHCTPYKIMH ¥ HWH(POPMAIIMOHHBIX €AWHHUIL. B CBOIO OuYepesb, COBOKYITHOCTH CBSI3aHHBIX
HHGOPMAIMOHHBIX E€INHUIl JITAI0T BO3MOYKHOCTh OIIEHKHM CTPYKTYPHOU (MOP(OIOTrHYecKoi) u
CMBICJIOBOM CJIOKHOCTU SA3BIKOBBIX KOHCTPYKIMM. KorHuThBHas uWHQpOpPMaIUOHHAsA CeMaHTHKA
JlaeT  BO3MOXKHOCTh  TMOJIKJIOYATh  MeTOJ/Ibl  HMH(OPMAIMOHHOTO MOJIeJIUPOBAHUA U
BBIYHCJINTE/IbHBIE PECYPCHI JJIA CEMaHTHYECKOI'0O MOAEIMPDOBAaHUA.

5. 3aKJIIoueHue

[IpeumytiecTBa KOTHUTUBHO-UH(POPMAIUOHHOW CEMAaHTHKU KaK WHCTPYMEHTAa aHajiu3a B
00BEKTUBHOCTH AHAJIN3a CEMAHTHYECKUX KOHCTPYKI[UA M IMPOIECCOB, TPAHC(OPMHUPOBAHHBIX B
“H@OpPMAIMOHHBIE KOHCTPYKIIMU U Mojeau. lIpenmyiiecTBa KOTHUTUBHO-UH(POPMAIUOHHOU
CEMAaHTHUKU KaK WHCTPYMEHTAa MOJEJIUPOBAHUA B OIEPATUBHOCTH U  abCTPAKTHOCTH
MOJE/IMPOBAaHUA. OHepaTI/IBHOCTb 3aKJIIDYA€TCA B TOM, YTO Ha OCHOBE BbIYHC/IUTE/IbHBIX IIPDOLEAYD
MO’KHO aHAJTU3UPOBATH OOJIBIIIEE YHCJIO BAPUAHTOB M 32 KOPOTKHE CPOKU. AOCTPAKTHOCTH COCTOUT
B TOM, YTO MOJIeJINPOBAHKE ITO3BOJISET IIPEO/IOJIEBATh PAMKH YeJIOBEYECKOTO BOOOPaKeHHs U
BocupuATua [19]. OHO MO3BOJIAET 3a/aBaTh IPUHIUIBI, IIPAaBUa, OTPAaHUYEHHUA U 33/1aBaTh
Ipollecc MOJIEJTUPOBaHUA, HEe TMPEACTABIsAEMbId 4YesloBeuecKMM BoobOpaskenmeM. IIporece
MOJIEJTUPOBAHUS IIPU 3TOM MOKET OBITh HEMOHATEH, HO PE3YJIbTaT OOBACHUM U UHTEPIPETUPYEM.
Bce 31O CHOC06CTByeT Pa3BUTHIO U UHTETPAIlUU KOTHUTHUBHBIX 1 I/IH(I)OpMaIlI/IOHHbIX HayK.
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NuadpopManinoOHHO-KOTHUTUBHAsS CEMAaHTHUKA
BuxkTop fAxosiieBud 1IBETKOB 2

aMockoBckuil TexHosioruueckuil yuuBepeuteT (MUPIA), Poccutickas ®eneparus
119454 1. Mocksa, [Ipoctiekt BepHajickoro, 7. 78

JIOKTOp TeXHMUYeCKUX HayK, mpodeccop

E-mail: cvji2@mail.ru

AnHotamuda. CraTbs aHAIU3UPYyeT NHPOPMAIMOHHO-KOTHUTUBHYIO CEMAHTHUKY KaK HOBOeE
HayuyHoe HampasyieHue. OmpezesieHO MecTO MHGOPMAIMOHHO-KOTHUTUBHON CEMAaHTHUKHU Cpeld
HayuyHbIX HampasieHUd. IlokazaHO ¢XOACTBO U paszinuuve HWHOOPMAIMOHHO-KOTHUTUBHOU
CEMAaHTHUKH C JPYTMMH HalpaBjeHUAMU CeMaHTUKU. PacKphITO cozeprkaHre WHQOPMAIlMOHHBIX
eIMHUI], KaK OJHOT0 U3 OOBEKTOB HCC/IEIOBAHUA CEMAaHTUKU. PacKpbIThI pa3juyHble BU/IbI
CJIOKHOCTU  ABBIKOBBIX HH(MOPMAIIMOHHBIX KOHCTPYKIUMN: CTPYKTYpHas, JeCKpUITHUBHAf,
cemanTuueckad. Ilpeasoxen kputepuii KosiMoropoBa /ijisi OIleHKM CEMaHTHUUYECKON CJIOKHOCTU
A3BIKOBBIX KOHCTPYKIIMU. PacKpBITBI NOHATUA: CUTHU(MUKATUBHBIN CMBICI, IpPeUKATUBHBIN
CMBICJI, KOHTEKCT — TPUMEHUTEJbHO K CEeMaHTUYeCKUM WH(MOPMAIMOHHBIM eAUHUIIAM.
PaccmoTtpens! siekcnyeckue MHQOPMANMOHHBIE €JUHUIIBI JJIS OINpe/ieIeHUsA OTHOIIEHUU MEeXAy
pPa3HBIMU THUNAMU HWHOPMAIMOHHBIX €AVWHUIl. PacKphITO Ba)KHOE CBOMCTBO — KpUTEPUU
JleTMMOCTU UHGOPMAITMOHHBIX eINHUIL. PacKphITO MOHATHE MO3ULINH UHPOPMAIMOHHBIX €IUHUII,
KOTOpOe BJIMAET Ha CMBbICA (pasbl. PackpbpiBaeTcs NOHATHE CEeMaHTUUYECKOTO OKPY:KEHUA WU
JIOKQJIBHOTO CeMaHTHU4YecKkoro noJis. IlokazaHo, 4To MHOpManuoHHas KOTHUTUBHAsA CeMaHTHKA
pacmupseT BO3MOKHOCTU KOTHUTUBHOTO MO/IeJIMPOBAHUS.

KiloueBble cJj0Ba: HCKYCCTBEHHBI WHTEJIJIEKT, KOTHUTHBHAs CEMAaHTHKA, A3BIKOBbIE
KOHCTPYKIMHY, WH(POPMAllMOHHbIE eUHUIbI, WHQMOPMAIMOHHO-KOTHUTUBHAA CEMAaHTHUKA,
MH(OPMAIMOHHOE MO/IeINPOBAaHNe, CMbICJIOBbIE YDOBHU NH(MOPMAIIMOHHBIX €JUHUII.
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