2014 Volume8 Number4 =



302 International Journal "Information Technologies & Knowledge" Volume 8, Number 4, 2014

International Journal

INFORMATION TECHNOLOGIES & KNOWLEDGE
Volume 8/2014, Number 4

EDITORIAL BOARD

Editor in chief: Krassimir Markov  (Bulgaria)
Abdelmgeid Amin Ali (Egypt) Larissa Zaynutdinova (Russia)
(Russia) Laura Ciocoiu (Romania)
Aleksey Voloshin (Ukraine) Levon Aslanyan (Armenia)
Alexander Kuzemin (Ukraine) Luis F. de Mingo (Spain)
Alexander Palagin (Ukraine) Natalia lvanova (Russia)
Alexey Petrovskiy (Russia) Nataliia Kussul (Ukraine)
Alfredo Milani (Italy) Natalia Pankratova (Ukraine)
Arnold Sterenharz (Germany) Nelly Maneva (Bulgaria)
Avram Eskenazi (Bulgaria) Nikolay Lyutov (Bulgaria)
Axel Lehmann (Germany) Orly Yadid-Pecht (Israel)
Darina Dicheva (USA) Rafael Yusupov (Russia)
Ekaterina Solovyova (Ukraine) Rumyana Kirkova (Bulgaria)
George Totkov (Bulgaria) Stoyan Poryazov (Bulgaria)
Hasmik Sahakyan (Armenia) Tatyana Gavrilova (Russia)
llia Mitov (Bulgaria) Vadim Vagin (Russia)
Irina Petrova (Russia) Vasil Sgurev (Bulgaria)
Ivan Popchev (Bulgaria) Velina Slavova (Bulgaria)
Jeanne Schreurs (Belgium) Vitaliy Lozovskiy (Ukraine)
Juan Castellanos (Spain) Vladimir Ryazanov (Russia)
Julita Vassileva (Canada) Volodimir Doncheko (Ukraine)
Karola Witschurke (Germany) Martin P. Mintchev (Canada)
Koen Vanhoof (Belgium) Yuriy Zaychenko (Ukraine)
Krassimira B. Ivanova (Bulgaria) Zhili Sun (UK)

International Journal “INFORMATION TECHNOLOGIES & KNOWLEDGE” (lJ ITK)
is official publisher of the scientific papers of the members of
the ITHEA International Scientific Society

IJ ITK rules for preparing the manuscripts are compulsory.
The rules for the papers for IJ ITK are given on www.ithea.org

Responsibility for papers published in IJ ITK belongs to authors.

International Journal “INFORMATION TECHNOLOGIES & KNOWLEDGE” Volume 8, Number 4, 2014
Edited by the Institute of Information Theories and Applications FOI ITHEA, Bulgaria, in collaboration with:
Institute of Mathematics and Informatics, BAS, Bulgaria; V.M.Glushkov Institute of Cybernetics of NAS, Ukraine;
Universidad Politechnika de Madrid, Spain; Hasselt University, Belgium;
St. Petersburg Institute of Informatics, RAS, Russia; Institute for Informatics and Automation Problems, NAS of the Republic of Armenia.
Printed in Bulgaria
Publisher ITHEA®

Sofia, 1000, P.0.B. 775, Bulgaria. www.ithea.org, e-mail: office@ithea.org
Technical editor: Ina Markova

Wanaten: UTEA®, Codus 1000, MK 775, Bbnrapusi, www.ithea.org, e-mail: office@ithea.org

Copyright © 2014 All rights reserved for the publisher and all authors.
® 2007-2014 "Information Technologies and Knowledge" is a trademark of ITHEA®
® ITHEA® is a registered trademark of FOI-Commerce Co.

ISSN 1313-0455 (printed) ISSN 1313-048X (online)




International Journal "Information Technologies & Knowledge" Volume 8, Number 4, 2014 303

ONTOARM - A SYSTEM FOR STORING ONTOLOGIES BY NATURAL LANGUAGE
ADDRESSING

Krassimira lvanova

Abstract: In this paper we present results from experiments for storing RDF ontologies by means of Natural
Language Addressing. For experiments we have realized system OntoArM aimed to store RDF triples in multi-
layer hash tables (information spaces with variable size). The main features of system OntoArM are outlined in
the paper. Analysis of the experimental results concluded the work.

Keywords: Natural Language Addressing; RDF ontologies
ACM Classification Keywords: H.2 Database Management; H.2.8 Database Applications

Introduction

The word ontology can be used and has been used with very different meanings attached to it. Ironically, the
ontology field suffered a lot from ambiguity. The Knowledge Engineering Community borrowed the term
“Ontology” from the name of a branch of philosophy and converted into an object: “ontology”. In the mid-90s
philosophers “took it back” and began to clean the definitions that had been adopted [Gandon, 2002).

Formally, the ontology consists of: (1) Terms organized in taxonomy; (2) Definitions of terms and attributes;
(3) Axioms and rules for inference.

The ontology formally can be described by the ordered triple O = <X,R,F> [Palagin & Yakovlev, 2005; Gavrilova,
2001; Palagin, 2006; Guarino, 1998], where X, R, F are a finite sets accordingly: X is a set of concepts (terms)
from the subject area; R is a set of relationships between the elements of X; F is a set of functions to interpret the
Xand/or R.

Classifications of ontologies from different points of view and based on different principles are given in many
publications [Bashmakov, 2005; Dobrov et al, 2009].

Traditionally, ontologies are built by highly trained knowledge engineers with the assistance of domain
specialists. It's time-consuming and laborious task. Ontology tools also require users to be trained knowledge
representation and predicate logic.

There are several approaches for representing ontologies. An example of such approach is using of XML. Itis a
popular markup language of metadata. With the development of the XML, different definitions of metadata have
been proposed such as Dublin Core [Weibel et al, 1998] and ebXML [ebxml, 2012].

However, from the viewpoint of ontology, XML is not suited to describe the interrelationships of resources
[Gunther, 1998]. Therefore, W3C has suggested the “Resource Description Framework” (RDF). There are
several ontology languages like XML, RDF schema RDF(S), DAML+OIL and OWL. Many ontology tools have
been developed for implementing metadata of ontology using these languages [Hertel et al, 2009].

Operations with ontologies are functions of the so called “middleware”. What is called middleware is the layer
implementing the access to the physical ontology data store.



304 International Journal "Information Technologies & Knowledge" Volume 8, Number 4, 2014

Besides an inference mechanism, the access layer should provide functions for creating, querying and deleting
data in the store.

While adding data requires parsing and ideally a validation of the incoming ontology sentences, querying the
ontology store needs the implementation of some kind of query language as well as an interpretation and a
translation of this query language into calls to the physical storage.

Another important feature of this layer is the possibility to export ontology data to a file for exchange with other
systems [Hertel et al, 2009].

The operations with several ontologies are needed when one application uses multiple ontologies, especially
when using modular design of ontologies or when we need to integrate with systems that use other ontologies.

Tools for developing ontologies

The tools for developing ontologies allow users to define new concepts, relationships and instances, i.e. to create
and/or expand existing ontologies. The ontology tools may contain some additional features such as graphical
representation, information search and additional tuning [Noy & Musen, 2002]. Such tools are, for instance,
SWOOP [Kalyanpur et al, 2005], Top Braid composer [TBC, 2012], Internet Business Logic [IBL, 2012],
OntoTrack [Liebig & Noppens, 2003] and IHMC Cmap Ontology Editor [Hayes et al, 2005].

“Chimaera” helps with merging ontologies. It provides suggestions for subsumption, disjointness or instance
relationship. These suggestions are generated heuristically and are provided for an operator, so that he may
choose which one will be actually used [Chimaera, 2012]. “PROMT” (or “SMART") system is a similar system
that provides suggestions based on linguistic similarity, ontology structure and user actions. It points the user to
possible effects of these changes [Promt, 2012].

In [OntoTools, 2012] more than 150 tools (ontology editors) are outlined. Many of the tools are closed systems.
Therefore, it is not possible to evaluate the full functional capabilities. Thus, the choice of editor of ontologies for
practical purposes depends of: Free distribution; Local use of the web interface; Extensibility of functional
possibilities of the applications; Ability to include modules designed by the user. The basic features, capabilities,
advantages, disadvantages, and comparative analysis of available onto-editors are given in a number of
meaningful overviews [Ovdei & Proskudina, 2004; Calvanese et al, 2007; Filatov et al, 2007].

The instrumental systems for ontological engineering can be divided into three main groups [Ovdei &
Proskudina, 2004]:

— The first group includes tools for creating ontologies that provide: Maintenance of collaborative
development and review; Creation of ontologies according to any methodology; Maintenance of
reasoning;

— The second group includes tools for: Unification of ontologies; Discovering semantic relations between
different ontologies; Alignment the ontologies by establishing links between them and allowing the
aligned ontologies to reuse information from one another [Noy & Musen, 1999];

— The third group includes tools for annotation of Web-based ontology resources.
General disadvantages of the instrumental systems are:
— Lack of automatic (or automated) procedures for forming components of ontologies;

— User interface based only on English, which does not permit using of other languages, such as
Bulgarian, Russian, Greek, efc.;

— The structure of concepts may be built by only one type of relationships;
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— For most commonly available ontological systems it is impossible to work with ontologies of large
volume (e.g. OntoEdit free — up to 50 concepts);

— Many tools store the ontologies in text files, which limits the speed of access to ontologies;
— Some functions are not available in the free versions of the tools;
—  User documentation is not good enough.

The above shortcomings of popular English language ontological tools exist in similar instruments from Russian
segment, in particular, "Multi-layer ontology editor" [Artemieva & Reshtanenko, 2008], "OntoEditor+" [Nevzorova
et al, 2004] and others.

Comparative analysis of the ontology tools shows that all systems use finished products for data storing, which
are limited to text files or relational databases. Both approaches for storing do not meet specific structures of the
ontologies. This necessitates the development of new tools for storing ontologies.

OntoArM

OntoArM is a system for storing ontologies through Natural Language Addressing. Let remember, that the idea of
Natural Language Addressing (NLA) [Ilvanova et al, 2012a; 2012b; Ivanova et al, 2013a; 2013b; 2013c; 2013d;
2013e; Ivanova, 2013; Ivanova, 2014] consists in using the computer encoding of name’s (concept's) letters as
logical address of connected to it information stored in a multi-dimensional numbered information spaces
[Markov, 1984; Markov, 2004; Markov, 2004a]. This way no indexes are needed and high speed direct access to
the text elements is available. It is similar to the natural order addressing in a dictionary where no explicit index is
used but the concept by itself locates the definition.

OntoArM is built over Natural Language Addressing Access Method and corresponded Archive Manager called
NL-ArM, realized in [lvanova, 2014]. OntoArM is aimed to store libraries of RDF ontologies in multi-layer hash
tables (information spaces with variable size). Each ontological element can be stored by appropriate path, which
is set by a natural language word or phrase. Below we will outline the main features of OntoArM.

The main idea for storing ontologies in OntoArM follows the idea of multi-layer graph representation
[lvanova et al, 2012b]: the ontology relations are assumed as layers and the ontology concepts are assumed as
paths valid for all layers. The information about concepts as well information about the links of the concepts with
other concepts is stored in the corresponded containers located by the path in the corresponded layers.

OntoArM has two modes of operation: Automated and Manual.

OntoArM automated mode functions

The OntoArM panel for working in automated mode is shown on Figures 1a and 1b. The main functions are
Onto-Write and Onto-Read for which there are corresponded buttons.

By “Onto-Write” button the function for storing RDF ontology definitions from a file can be activated.

Ontologies are represented by sets of RDF triples. Each RDF triple (subject, relation and object) occupy one
record in the input file. There is no limit to the number of records in the file. After pressing the “Onto-Write”
button, the system reads records sequentially from the file and for each of them:

— Transform the subject (concept) into path;

— Store the object (definition and links) of the subject (concept) in the container located by the path in the
file which corresponds to the layer given as relation in the triple.

The input file is in CSV file format. Its records have the next format: <subject>;<relation>;<object><CR>.
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After storing the triples, in the panel near to the “Onto-Write” button, OntoArM displays two informative lines
(Figure 1a):

— Total time used for storing all instances from the file;

— Average time used for storing of one instance, in milliseconds.

By “Onto-Read” button the function for reading objects (definitions) from the OntoArM archive can be activated.
In the automated mode, Onto-Read uses as input a file with subjects (concepts) and relations (each couple on a
separate line) and extract from corresponded layer theirs objects (definitions). If any object does not exist, the
output is empty.

Each subject (concept), its relation and object (definition) occupy one record in the output file. There is no limit to
the number of records in the file. After pressing the “Onto-Read” button, the system reads concepts sequentially
from the input file and for each of them:

— Transform the subject (concept) into path;

— Extract the object connected to this concept from relation layer using the path to locate it.
The output file is in CSV file format. Its records have the next format: <subject>;<relation>;<object><CR>.
In the panel next to the Onto-Read button, two informative lines are shown (Figure 1b):

— Total time used for extracting of all instances;

— Average time used for extracting of one instance, in milliseconds.

OntoArM | OntoArM E— — =3
& OntoArM o () OntoArM .

Time us:

. ime used
Onto-Write | |rime usea
do:

Work is

for 117709 instances: 96643 miliseconds.
for

one instance: 8.2E-0001 miliseconds. Onto-Write

ne successfully.

Delete archives Delete archives
« m i

Time used for 112945 instances: 85350 miliseconds.
Onto-Read Time used for one instance: 8.0E-0001 miliseconds.
Lt dont

Onto-Read

T
T

e successfully.

a. Onto-Write panel with informative lines b. Onto-Read panel with informative lines
Figure 1. OntoArM panel for working in automated mode

The form has three service buttons:

— The first ( €3) serves as a transition to the form for manual input and output of data to/from the system
archive;

— The second () is connected to the module for adjusting the environment of the system — archives,
input and output information, etc.;

—  The third ( ) activates the help text (user guide) of the system.
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In the same panel, there is a button which enables deleting the work archives of the OntoArM (for test control in
this version, they are stored on the hard disk but not in the computer main memory). OntoArM is completed with
compressing program and after storing the information prepares small archive for long time storage.

OntoArM manual mode functions

The OntoArM panel for working in manual mode is shown on Figures 2a and 2b.

OntoArM-M - OntoAM-M -

m OntoArM - M ' g m OntoArM-M .. ...
‘ Onto-Write | cut cut

Text_WordNet-all l adj_all
|
Onto-Read cut ; Text_WordNet-all ; { cut, shortened, (with i cut ; adj all ; { cut, shortened, (with parts

‘ parts removed; "the drastically cut film") }{ cut, _ removed; "the drastically cut film") }{ cut,
thinned, weakened, (mixed with water; "sold cut | thinned, weakened, (mixed with water; "sold cut
whiskey"; "a cup of thinned soup") }H{ cut, | whiskey"; "a cup of thinned soup”) }{ cut,
slashed, ((used of rates or prices) reduced | slashed, ((used of rates or prices) reduced
usually sharply; "the slashed prices attracted : usually sharply; "the slashed prices attracted
buyers™) H cut, emasculated, gelded, ((of a male I buyers”) }{ cut, emasculated, gelded, ((of a
animal) having the testicles removed; "a cut male animal) having the testicles removed; "a

horse™) H{ cut6, absence,@ (an unexcused cut horse") }

Delete archives absence from class; "he was punished for taking

a. Manual input of the RDF-triple b. Manual reading the RDF-triple
Figure 2. OntoArM panel for working in manual mode

By “Onto-Write” button (Figure 2a) the function for storing RDF-triples can be activated. Each subject (concept)
and its relation and object (definition) can be given in corresponded fields on the screen form. After pressing the
“Onto-Write” button, the system reads information from the fields and:

— Transform the subject (concept) into path;

— Store the object (definition) of this subject (concept) in the container located by the path in the layer
pointed by the relation.

By “Onto-Read” button (Figure 2b) the function for reading RDF-objects (definitions) from the OntoArM archive
can be activated. In the manual mode, Onto-Read uses as input the subject (concept) given in the screen field
and extract from the archive its definition. If the definition does not exist, the output is empty definition.

There are two possibilities:
— Extract object from concrete layer given by corresponded relation;
— Extract from all layers the objects which correspond to a given subject.
After pressing the “Onto-Read” button, the system reads concept from the screen field and:
— Transform the concept into path;
— Extract the object (definition) of this concept from the container located by the path in the given layer or
from all layers if the relation is replaced by an asterisk “*”".

To update the content of a definition one may use form for manual work (Figure 2) and to follow the next steps:
(1) Enter the concept and layer; (2) Activate reading current definition pressing the RDF-Read button; (3) Update
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content of definition on screen; (4) Press RDF-Write button to store new variant of definition in the correspond
archive.

The fields for manual work allow copy/past (Figures 3a and 3b). The service buttons has similar functions as the
same in the automated mode. The exit from the system can be done by the conventional way for Windows - by
clicking on the cross in the upper right corner of the form.

R T
il < OntoArM-M o | ol < | OntoArM-M . m
Indo
—_—
Onto-Write | cut Cut | Onto-write | o
L ) = L J Undo
Paste Cut
Text_WordNet-all Delete T Copy
Select All s
- ~ . = Delete
‘ Onto-Read | horse") H{ cut6, absence,@ ( Right to left Reading order | Onto-Read ‘ pé m") H cut,
R absence from class; "he was Show Unicode contrel characters i th it r; "sold cut
too many cuts in his math clé Insert Unicode control character w Right to left Reading order cut,
reduction,@ (thE act of redut o sl Show Unicode control characters uced
pen IME
number; “"the mayor propose  _© US  Insert Unicode control character » ftracted
the city budget™) }{ cut, [ Bl ey B e ((of a male
verb.creation:cut11,+ ] cutting_off1, ar Z pm 00 "a cut
shortening,@ (the act of shortening something by he e tused
~ chopping off the ends; "the barber gave him a absence from class; "he was punished for taking
Delete archives | good cut”) H{ cutl, [ cuttingl, Delete archives | too many cuts in his math dass”) }H{ cut5,
a. Copy from the input field b. Past in the field for reading

Figure 3. Copy/past possibilities

The NL-addressing is case sensitive. The words “cut” and “CUT” are absolutely different as NL-addresses.
Because of this for words “cut” and “CUT” we have to use separate queries. Of course, it is easy to program the
system automatically to use both capital and small letters. In Figure 4 the OntoArM report for the query “cut; *” is
shown. The information is shown by program MS WordPad with “no word wrap” option. The definitions are
shown “as_is” in the lexicographer files, i.e. the access method does not convert the information to any other
style and stores and extracts the information “as_is”.

+1 [ slasn, verb : a— +1 [ slice, verb + 1 vound, @ (a wound made by custing; "he puj

t 1 (grow through the gums; "The new tooth is cucting®) }{ cucd, grow,@ frames: & (have grow through the gums; "The baby cu
) cut_off, verb.communication:interrupt,@ frames: ,11 (ceass, stop; "cut the noise”; "We had To cut short the conversation”)

Figure 4. OntoArM report for the query “cut; *
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Experiment for NL-storing ontologies

To make experiment with real data, we use the WordNet [WordNet, 2012] as ontology and its 45 types of
relations (given by its files of different types) we stored as 45 layers. The results from experiments for storing
WordNet as ontology with 45 layers are given in Table 1.
Time measured during the experiments presented below is highly dependent on the possibilities of operational
environment and speed of computer hardware. We provided experiments on the next computer configuration:

— Processor: Intel Core2 Duo T9550 2.66GHz; CPU Launched: 2009;

— Physical Memory: 4.00 GB;

— Hard Disk: 100 GB data partition; 2 GB swap;

— Operating System: 64-bit operating system Windows 7 Ultimate SP1.

Table 1. Experimental data for storing WordNet as ontology

number of . number of total time in average time (ms) for one
operation . - .
layers instances milliseconds instance
45 writing 117 709 96 643 0.82
45 reading 112 945 91618 0.81
45 work memory: 538 408 KB; permanent archive: 17 013 KB
source text in 45 files - not compressed: 16 338 KB; compressed by WinZip: 4937 KB

The difference in the numbers of instances in Table 1 is due to removing the equal instances and service
information from input files when we use WordNet.

117709 instances were stored for 96643 milliseconds and one instance has been stored for average time of 0.82
milliseconds. 112945 instances were extracted for 89950 milliseconds and one instance has been extracted for
average time of 0.80 milliseconds. In both cases, more than one thousand instances were processed for less
than one second.

The work memory for storing hash tables and theirs containers was 538 408 KB. To analyze work of system, the
work memory was chosen to be in a file in the external memory. In further realizations of OntoArM, to accelerate
the speed and to reduce used disk space, work memory may be realized as part of main memory (as
dynamically allocated memory or as file mapped in memory).

Atter finishing the work, occupied disk memory for compressed permanent archives is 17 013 KB, i.e. in this case
the NL-indexing takes 12 076 KB additional compressed memory (the 45 sequential files with initial data occupy
16 338 KB, and compressed by WinZip they take 4 937 KB).

After updating, no recompiling of the OntoArM archive is needed. For less than one millisecond after entering
new data, the information is ready for using.

Conclusion

In this paper we considered a system called OntoArM aimed for storing complex graph structures such as
ontologies by means of Natural Language Addressing.

The presented state of the art in this area has shown that main models for storing ontologies are sequential files
and relational databases (i.e. sets of interconnected indexed sequential files with fixed records’ structure).
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What we gain and loss using NL-Addressing for storing ontologies?

The loss is additional memory for storing internal hash structures. But the same if no great losses we will have if
we will build balanced search threes or other kind in external indexing. It is difficult to compare with other
systems because such information practically is not published.

The benefit is in two main achievements:
— High speed for storing and accessing the information;

— The possibility to access information immediately after storing without recompilation the database and
rebuilding indexes.
For static structured datasets it is more convenient to use standard utilities and compilated indexes.

NL-addressing is suitable for dynamic processes of creating and further development of structured datasets due
to avoiding recompilation of the database index structures and high speed access to every data element.
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MPOrHO3UPOBAHMWE PUCKA BAHKPOTCTBA KOPMOPALIMWA B YCIIOBUAX
HEOMPEQENEHHOCTU C UCMONb30BAHUEM HEYETKUX HEMPOHHbIX CETEN

Osu Hadhac Aram ar Famuw, FOpun 3anyeHko

AnHomayusi: B cmamee paccmampusaemcs npobriema aHanusa pucka baHkpomcemsa kopnopayul 8 ycrosusix
HeonpedeneHHocmu. [ns ee peweHus npednazaemcs NPUMEHEHUEe KackadHbIX HeO-(has3u HelPOHHbIX cemed.
[pusodumcs cmpykmypa kackadHol Heo-(ha33u Helipocemu, onucaHbl ee cgolicmea U aneopummbl 0bydeHus 8
nakemHoM U onepamusHoM pexumax. [pusodsamcs pesynbmambi 3KCNepUMeHMarnbHo20 Uccriedo8aHusi ux
npumMeHeHus 8 3adaye NPo2HO3UPOBaHUsi pucka baHkpomcemea npednpusmull YkpauHb! U cpasHUmesbHbIl
aHanus ¢ pe3ynbmamamu ucnosb308aHus Knaccuyeckux Memodog Anbmmana u [aebidosol-benukosa, makxe
HeyemxkumMu HelpoHHbMU cemamu Mamdanu u Lykamomo.

Knroyesnle cnoea: npoeHosuposaHue pucka baHkpomemea Kopnopauyuli, KackadHble Heo-haaau HelipoHHbIe
cemu, Hedemkue HelipoHHble cemu Mamdanu, Liykamomo.

ACM Classification Keywords: |.2 Artificial Intelligence; 1.5.1 Models; Neural Nets

BBepeHue

OpHoi M3 aKkTyamnbHbIX Npobnem, CBA3aHHbIX CO  CTPATEMMYECKNM MEHEMKMEHTOM SBMSIETCS  aHann3
(PMHAHCOBOTO COCTOSIHUSI M OLiEHKA pucka 6aHKpOTCTBa NpeanpuUAaTH (koprnopauuii).

CBOEBPEMEHHOE BbISIBNIEHME MPU3HAKOB BO3MOXHOrO OAHKPOTCTBA MO3BOMSET PYKOBOACTBY MPUHUMATb
CPOYHbIE MePbI MO UCMPaBNEHNI0 (DMHAHCOBOO COCTOSIHMA W CHUXKEHWHO prcka GaHKPOTCTBa.

B TeYeHne MHOMUX NET Knaccuyeckne CTaTMCTUYECKE METOMbI LUMPOKO UCMONb30BaNMCh 415 NPOrHO3MPOBaHUS
puckoB 6aHkpoTcTBa. OHM BKIIOYAKOT MPOLEAYPY KnaccudmkaLmmu, KoTopast OTHOCUT Ty UK APYryio KOMMaHMo K
rpynne noTeHumanbHbIX 6aHKPOTOB WUAW K rpynne KoMnaHuit ¢ GnaronpusTHbIM (PUHAHCOBLIM MOMOXEHNEM C
OnpeAeneHHon Mepor TOYHOCTU. [pUMeHsIs 9TM Mogenu, MoryT BO3HUKaTb 4Ba Tuna owwubok. Owmnbka nepsoro
TMNa BO3HWKAET Torga, korda dupMa-6aHKpoT KnaccuduumpoBanacb kak ¢upMa ¢ BnaronpusTHbIM
(huHaHCoBbIM nonoxeHnem. Owwnbka BTOPOro Tuna BO3HUKAeT Torga, korda Npeanpustue ¢ HopManbHbIM
(PMHAHCOBLIM COCTOSHMEM KraccubuumMpyeTes Kak noTeHumarnbHbin 6aHkpoT. Obe owwmbkmu MoryT nNpUBeCTH K
CepbesHbIM MOCneacTBuaM 1 ybbiTkam. Hanpumep, ecnv KpeguTHOE YupexaeHue OTKaXEeT KOMMaHUsM CO
,300POBOI1” PMHAHCOBOM CUTYyaLMel B NpeaoCTaBneHn KpeauTa B CBA3N € JOoNyLieHeM OWwnbku 2-ro Tuna, To
9TO MOXeT MpWBECTM K noTepam Oyaywen npubbinu 3TOA KOMNaHuei. Takylo OWwmbKy 4acTo HasblBalT
,KOMMEpYeckumM puckom”. W HaobopoT, ecnn KPeauTHOE YupexaeHue MpUMeT peLlieHne O npefoCcTaBneHuy
KpeauTa KOMMaHWW, KOTopas SIBNSETCS NoTeHuManbHbiM 6GaHkpoTom (owmbka 1-ro TMna), TO 3TO MOXET
NPUBECTU K MOTEPSIM MPOLIEHTOB MO KPeauTy, 3HAYMTENbHOM YacTi CCYAHbIX CPeAcTs, U Ap. MMoatomy Takylo
OLWMOKY Ha3bIBaOT ,KPEaNUTHBIM PUCKOM”.

B HacTosiLiee Bpems CyLLECTBYET HECKONMbKO OBLyenpu3HaHHbIX CTaTUCTUYECKUX METOAOB W METOAMK OLEHKM
pucka OaHkpoTCTBa. Hambornee W3BECTHOM W LUMPOKO NPUMEHSIEMON SIBNSIeTCA MeToauka npodeccopa
Anbtmana [Altman, 1968; Altman, 1983]. BmecTte ¢ Tem, moagenb AnbTMaHa UMEET psf HeaoCTaTKoB, M ee
NPUMEHEHNE A1 SKOHOMUKM YKpauHbl COMPSPKEHO C ONpeaeneHHbIMU TpygHocTamu. MMostomy B nocnegHve
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rogpbl paspabaTbiBatoTCA anbTepHATUBHbIE NOAXOAb! M METOAbI, YYMTbIBAIOLME CreLyNdUKy aHannsa 1 NpUHATUS
peLUeHNiA B YCNOBUAX HeonpeaeneHHoCTH. K ux Yucny OTHOCATCS annapaT HeyeTKUX MHOXECTB M HeuyeTkue
HenpoHHble ceTu. B pabote [3ryposckuin & 3aitueHko, 2013] Gbinn nccnenoBaHbl HEYETKME HEMPOHHBIE CETU C

BbIBOAOM MampaaHu u LlykamoTo, a TakKe HEYeTKO-MHOXECTBEHHbIA ,MaTpuyHbli® MeTod [HepocekuH &
Makcumos, 2003; HegocekuH, 2003] B 3agaye NporHo3MpoBaHMs pucka 6aHKpoTCTBa Koprnopawui.

Llenbto HacTosiwen paboTbl SBNSIETCS paCCMOTPEHWE U CPABHUTENBHBIN aHanM3 3GEKTUBHOCTI NPUMEHEHMS
KNaccuyeckMx MeTo0B 1 HOBOrO Knacca HeYeTKX HEMPOHHbIX CeTell — KackadHblX Heo-(ha3aun HermpoceTen Ang
NPOrHO3MPOBAHWIO pucka HaHKPOTCTBa MPEANPUATUIA MPUMEHUTENBHO K SKOHOMUKE YKpauHbl.

Mopenu oueHku PUCKa 6aHKpOTCTBa Ha OCHOBE MHOIrOMepHOro AMCKPUMUHAHTHOIo aHanu3a

K uncny Hanbonee W3BECTHbIX U pacnpoCcTpaHeHHbIX MoLenen OLeHku pucka 6aHKpoTCTBa OTHOCUTCS MOLENb
npogpeccopa E. AnbTmaHa [Altman, 1983]. Mogene AnbTmaHa NOCTpoeHa C MCMOMb30BaHWEM annapara
MYTbTUNMKATUBHOTO AUCKPUMUHAHTHOrO aHanmaa (MIA), koTopbii nossonseT nogobpartb Takue nokasartenu,
AUCnepcust KOTopbIX Mexay rpynnamu Bbina Gbl MakcuMarnbHOM, a BHYTPW rpynMbl MAHUManNbHOW. B gaHHOM
cnyyae knaccudukalms NnpoBoAgunach No ABYM rpynnam KOMNaHui, OAHU U3 KOTOPbIX N03aHee 0BaHKpPOTUANCS,
a apyrve, HaobopoT, CMOTNK BbICTOATb U YNPOYNTL CBOE PUHAHCOBOE MOMOXKEHME.

B pesynbTate npumeHenns MOA 6bina noctpoeHa mogenb AnbTMaHa (Z-CHeT), MMetolast Credylowmin Bua
[Altman, 1968]:

Z=12 K1 +1.4 K +3.3 K3+0.6 K4+1.0 Ks (1
roe Ki = cobcTBeHHbI 060pOTHBIN kanuTan/ cymma akTuBoB; K, = HepacnpegeneHHas npubbinbk/ cymma
aktmeoB; Ks = npubbinb A0 ynnaTbl NPOUEHTOB/ CymMma aKkTuBOB; K4 = PbIHOYHAs CTOMMOCTb COBCTBEHHOrO
kanuTtana/ CToMMOCTb 3aeMHOT0 kanuTana; Ks = 06bem npogax/ cymma akTUBOB.

B pesynbTate nogcyeta Z — nokasatens 4ns KOHKPETHOrO NpeanpusT s AenaeTcs 3aknoyeHue:

ecnn Z < 1,81 — 04eHb BbICOKast BEPOSITHOCTL BAHKPOTCTBA;

ecnn 1,81 < Z < 2,7 — Bbicokasi BEPOSTHOCTb HaHKpOTCTBA;

ecnn 2,7 < Z < 2,99 —B03MOXHO 6aHKPOTCTBO;

ecnn Z = 3,0 — BeposiTHOCTL BaHKPOTCTBA KpaiiHe mMana.
Mogenb AnbTMaHa AaeT AOCTAaTOMHO TOYHbIN NPOTHO3 BEPOSTHOCTM GaHKPOTCTBA C BPEMEHHBIM MHTEpBArom 1
-2 roga.
B pesynbtate npoBefeHUs AUCKPUMUHAHTHOTO aHanusa no rpynne nNpeanpusTi, KOTOpbIE 3asiBUMK O CBOEM
BaHKpOTCTBE, N0 PUHAHCOBbIX NOKA3aTensM, B3ATbIM 3a rog A0 AedonTa, Obin BEpHO CMOAENMPOBaH 3TOT (hakT
B 31 cnyyae u3 33 (94,5%), u B 2 — coenaHa owwubka (6%). Mo BTOpOI rpynne NpeanpuUsTWiA, KOTOpbIe He
0BaHKpOTUANCh, MoLeNb OWMB0YHO CnporHoaupoBana BaHkpoTCTBO ToNbKo B 1 cnyyae (3%), a B OCTaBLUMXCS
32 (97%) 6bina ponyuwieHa OYeHb HU3Kas BepOSTHOCTb 6GaHkpoTcTBa. COOTBETCTBYHOLIME pe3ynbTaThl
npueeaeHsl B Tabnnue 1.
YunTbIBas TO, YTO BbILLENPUBELEHHDBIA Z-CHET MPUrOAHBIA NULWb AN GONbLMX NPEaNPUATURA, akLuMK KOTOPbIX
KoTupytoTcs Ha Gupxe, B 1985 rogy E. AnbTMaH Npeanoxun HOBYK MOZENb, KOTopas NO3BOMSET UCMpaBUTb
[aHHbIN HepJocTaTok. Hwke npuBedeHa dopmyna [N OnpedeneHus BepoSTHOCTU  MPOrHO3MPOBaHWS
BaHKpoTCTBa ANs NPEANPUATHIA, aKLMK KOTOPbIX HE NpeacTaBneHbl Ha bupxe [Altman, 1968]:

Z=0.717K, +0.847K, +3.107K, + 0.42K, +0.995K . )

rme K, — K - T Xe camble nokasatenu, 4to v B mogenu (1).



International Journal "Information Technologies & Knowledge" Volume 8, Number 4, 2014 315

Tabnuua 1. PesynbTathl NporHo3a no mogenu AnbTmana 3a rog 4o 6aHKpoTcTBa

lMporHos: [MporHos:
Fovnna Konnyectso
py R npuHanexHocTb K 1 | MpUHANexHoCTb K 2
rpynne rpynne
Mpynna 1
33 31(94,0%) 2 (6,0%)
(0baHKpOTMBLUMECS KOMMAHMK)
Mpynna 2
33 1(3,0%) 32 (97,0%)
(koMnaHuM He 06aHKPOTMAUCH)

Mpu Z <1.23 puck BaHkpoTcTBa o4veHb 6onbluon. Moaxon AnbTMaHa 6bin MHOTOKPATHO MCMONb30BaH CamnM
AnbTMaHOM M ero nocnegoBaTensmMm BO MHOMX cTpaHax (Benukobputanus, ®paHums, bpasunus, Kutan, u gp.).

B nocnenHve rogpl 6binn BLIMOMHEHbI MCCMEAOBaHUS MO NPUMEHEHNIO Moaenn AnbTMaHa ans ctpaH CHI ¢
NepexoaHoi SKOHOMMKOW. pn 3TOM KO3(MUUMEHTEI MOLENN OOMKHbI ObiTb CKOPPEKTUPOBAHbI C Y4YETOM
cneyndmkm AaHHOro TMna akoHoMMKW. K umcny Hambonee ycnewwHbIX MOAenei oTHoeuTes Mogens [laBblaoBom-
Benukosa, paspabotaHHas ans skoHomuku Poceum [Jasbigosa & benukos, 1999].

Mogenb [aBbigoBon — benukoBa MMeeT BUA;
R=838K,+K,+0.054K, +0.63K, 3)

roe Kl - OTHOLUEHKNE 060pOTHOFO Kanntana K Cymme BCEX aKTUBOB, K2 - OTHOLUEHME YMCTOM I'IpVI6bIJ'IVI K

CcymMme cobBCTBEHHOTO KanuTana; K, - oTHoLeHe obbema npofjax (BbIpy4kv OT peani3aLiti) K CyMme akTUBOB

(koacpcuumeHT obopaumsaemocTm); K, - OTHOLLIEHME YnCTON NpubbInK k cebecToumocTy.

Mpu R < 0 - BeposiTHoCTb BaHkpoTcTBa MakcumanbHa (90-100 %); 0 < R < 0,18 - BeposTHOCTL 6aHKpoTCTBa
Bbicoka (60-80%); 0,18 < R < 0,32 - BeposTHOCTb BaHkpotcTBa cpepHss (35-50%); 0,32 < R < 0,42 -
BeposATHOCTb 6aHkpoTCTBa HU3Kas (15-20%); R < 0,42 - BepoATHOCTb BaHKPOTCTBA MUHUMATTbHA.

Cnabas cTopoHa Moaenu AnbTMaHa COCTOWT B TOM, YTO MOLENb SBMSETCH YUCTO SMMMPUYECKONA, NOLOrHAHHO
no Bblbopke, U He WMeeT nog coboit camocTosTENbHOM TeopeTuyeckon Ga3bl. Kpome TOro, npuBeaeHHble
K03hDULMEHTbI LOMKHBLI ONPEAENnsTLCA ANS PasNyHbIX OTpacnen NPOMbILLMIEHHOCTH W ByayT eCTeCTBEHHO,
pasnuyaTthCs.

B 3skoHOMUKe YKpaVIHbI mMogenb ArnbTMaHa noka He nony4ymMna LWKUPOKOro npuMeHeHua no cneayroLnm
NPUYMHaM:

1) Tpebyetcs BbIMMCNEHME COOTBETCTBYIOWMX KOSGDUMLMEHTOB Npu nokasatensx K, i = 1.5, kotopble,
€CTECTBEHHO, OT/INYAIOTCA OT UX 3HAYEHUIA ANs 3apyBeXxXHbIX CTpaH;

2) WHdopmaums 0 MHaHCOBOM COCTOSIHUM aHanmMU3UpyeMblX NMPeanpusTUii, Kak NpaBuo, HeOCTOBEPHA,
PYKOBOACTBO psida npeanpusTuin ,CO3HATENbHO' MOAMpaBnsieT CBOW MNokasaTenu B (PUHAHCOBbLIX
0TYeTax, YTo Aenaet HEBO3MOXHBIM HalTI OCTOBEPHBIE OLEHKN KOSIhPULMEHTOB B Z- MOLENM.

MMoaToMy 3afava OLEHKM BEPOSTHOCTU pucka HaHKPOTCTBA AOMKHA PELIAThCs B YCIIOBUSAX HEOMPEAENEHHOCTH,
HenoNHOTbI UCXOOHOW MH(OpMaumMK, W 4N ee pelleHns npeanaraeTcs UCMonb30BaTh afeksaTHbI annapat
NPUHATUS PELLEHUIA — HeYETKME HeO-(hasan HEMPOHHbLIE CETU.
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Heo-ta3au HelpoH

PaccMoTpum Heo-(ha3an HEMPOH C HECKOMbKMMM BXOAAMM U €AMHCTBEHHBIM BbIXOAOM, KOTOPbIA M300paxeH Ha
Puc.1 [BogsiHekuia, 2011]. OH peanuayeTcs crneayowmum 0ToopaxeHneMm:

y=i1f,(x,) @

rae X; - - BxoA (i=1, 2, .., n), Y - Bbixoa cuctembl. CTPYKTypHble BMOKM HEo-ha3si HelpoHa ABMAeTCS

HenMHenHbIM cuHancom NS;, KOTOpbI NePeBOANT i- BXOGHOW curHan B hopmy:
h
flx)=2w,,(x) (5)
J=

" BbINOMHSET HEYETKMN BbIBOA: €CM X; €CTb X ; TO BbIXoA eCTb W ;, rae X ; — HEYETKOe YNCNO, (PYHKLWS
NPUHAZANEXHOCT KOTOPOTO L, @ W/, — CMHANTUYecKknit BeC. O4EBMAHO, YTO HEMMHENHbIA CUHANC (aKTU4ecKky

peanu3yeT HeyeTkuit BbiBog, Takaru-CyreHo HyneBoro nopsiaka.
Korna BextopHbiii curHan x (k)= (x, (k),x, (k),....x, (k))T (k — omckpeTHoe BpeMs) NoaaeTcs Ha BXO/ Heo-

ha3an HelpoHa, BbIXOL 3TOr0 HeWpoHa onpegensieTcs obeumu  PYHKUMAMM NpuHagnexHocTn A, (x () py

HacTpanBaeMbIM1 CUHaNTMYeckumn Becamn Wk~ koTopble Gbinu NonyyeHsbl B NpeablayLLen anoxe ( aTane)
00yueHus:

YO =Y f =33 w, k=D L (x,*). ©)

i=l j=1

Takum 0bpasom, Heo-(ha3an HEMPOH COAEPKUT hn CMHANTUYECKMX BECA, KOTOPLIE HEOBX0OMMO ONpeaenuThb.

@,

&

(o

100 00000
AR AR A
©

Puc. 1. CtpykTypa Heo-tha3an HeipoHa
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O6bI4HO (DYHKLIM NPUHAANEXHOCTU L, ABMAIOTCA 3NEMEHTAaPHbIMU TPEYronbHbIMIA (YHKLMAMM, KaK nokasaHo

Ha puc. 2.
H,
I J“Ih ‘IL “LH ftfﬁ =1, Ju‘h.'
A /
\ /\ % f’f / \ /) \ fr‘(lx_
.f \ / / / Nt
A / / /N
1\\__;; d N L’f d_\ -y
Gii=.- -"h”r X ':’;l} f Cp.1 Chi = Ximax Xi

Puc. 2.TpeyronbHble yHKLMM NPUHAANEXHOCTM

[ns npegBapuTenbHO HOPMMPOBAHHBIX BXOAHbIX MEpPEMEHHbIX X; (06bMHO OT 0 go 1) doyHkuws
NPUHAZANEXHOCTU MOXET ObITb ONMCaHa B CreayioLLeM Buae:

X C
—jl,’ X€ [Cj—l,i’Cji]
Cj[_Cj—l,i
C j+1 _x
(Xl) = #’ X€ [C ‘i’C i+ i] (7)
A, Cini™C e

0, 6 dpyeux cnyuasx

roe Ci - cnyJaiiHo BbIGPaHHbIE LIEHTPbI COOTBETCTBYIOLLMX (PYHKLWI NPUHAANEXHOCTEN.

Kak nuHreucTudyeckne 3Ha4YeHWs, OHM PaBHOMEPHO pacnpegeneHbl Ha uHTepBane [0,1]. 310 cnocobeTByeT
YNPOLLEHMIO NPOLECCOB 0BpaboTky MHGOPMALMK, MOCKONBbKY

+ =1

/’lﬁ (xi) al'lj+1,i (xi) (©)

Takum 06pa3om, MCXOAHBII CUrHaN HENMHENHOTO CHaNca MOXET ObITb ONMcaH B AOBOSILHO NPOCTON hopMe:
fi (xt) - ﬂji (xl) Wi + ﬂj+],i (-xl) Wi (9)

BbIxogHom curHan Heo-cpa33m HeypoHa B LLeSIOM UMEET TaKoW BuA;

y Zf (D= 23 g, k- DAL (x, (k) (10)

=l j=1
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Cymmmpys  f.(x,), Haxomgum Bbixog y cormacHo dopmynsl  (10). Korga Bektop curHana

!
x(k):(x1 (k),x, (k),....x, (k)) (3mecb k = 1, 2, ..., n, SBASETCA AUCKPETHHIM MOMEHTOM BpEMEHM)
nofaeTcs Ha BXOA Heo-ha33n HelpoHa, BbIXOL 3TOr0 HEMpOHa OMpedensieTcs, kak B3BeLIeHHble (yHKLMK

npuHaanexHocTen X; (k)| u ncnonb3yeT HACTPOEHHbIE CUHANTMYECKUE Beca Wi, KOTOPble BbiNK MoMyYeHs! Ha
npeablayLmx atanax pabotbl

Cpean Hanbonee BaXHbIX MPEUMYLLECTB HEO-(pa33n-HelpoHa MOXHO OTMETUTb BbICOKYHO CKOPOCTb 06Yy4eHus,
BbIYMCIIUTENBHYIO MPOCTOTY, BO3MOXHOCTb HAXOXAEHMS rN0banbHOro MUHUMYMa KpUTepus 0byveHus B pexmnme
peansHoro BpemeHu. Kputepuem obyyeHus (Lenesoi dyHKUMENR) eCTb CTaHOAPTHAsA NokanbHas kBagpaTuyHas
DYHKLMS OwnbKN:

E)=1 > (y(k)— y(k)) 2e =—(y(k) > Z wﬂﬂﬂ(x,(k))) (11)

i=1 ]_
CDyHKLl'MFO OLUMOKM MUHUMI3NPYEM C NOMOLLIbIO 06bl4HOrO rPaANEHTHOro noLaroBoro anropuTma:

W k1) = 3y, () + ek +1) 22 (G, (K)) = 19, () + () -

S5 v 1, (G0 A2, (x, )

i=l j=1

(12)

roe y(k) — ueneBoe 3HaueHMe BbLIXOAHOW MEPEMEHHOW, 77 SBNSIETCS CKANsSPHbIM MapaMeTpoM — CKOPOCTb
00y4eHus.

C uernbto yBENMYEHMs: CKOPOCTM 0ByYeHNsT BO3MOXHO MCMONb30BaTb OAHOLLAroBbIA anroputM Yugpoy-Xodda
[BoasHckwia, 2011]:

y(k+1) -y u(x(k+1))
|
e p(x(k+1) = O, (k+ D)y g, Cpy(k+ D)y g, (x, (k1)) f (5, (k+1))) MM €I0

oro mogudukaumu.

wk+1) = w(k)+

H(x(k+1) (13)

KackagHas Heo-tha33u HeMpOHHasA ceTb

ApxuTekTypa KackagHon Heo-tpa33n HeipoHHon ceT (CNFNN) nokasaHa Ha puc. 3, a xapakTepusylollee ee
oToBpaxeHne umeeT cnegyrowyto dopmy [BoasaHekuin, 2011]:

—  Heo-(ha33n HeMPOH NePBOro Kackaga:

A1 n

y= ZZwﬂ?u_,,.<x,->; (14)

i=l j=1

—  Heo-ha33n HelpOH BTOPOro Kackafa:
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"2} n A[1]

2wy M, (x)+ Z Wikl

i=l j=1

—  Heo-(ha33mn HerpoH 3-ro kackaga:

3] n A1 h A[2]

y Zzwllﬂ (x)+zwl n+llLl, n+1(y)+zw/ ”+2ﬂj n+2

=l j=1

—  Heo-(ha33un HeWpoH /71 -ro Kackaga:

n+m-1 Ni=n]

Zw U (x)+ ZZW,,,U (V)

I=n+1 j=1

m]

m—1

319

CrieqioBaTenbHo, KackagHas Heo-basau Heiipodras cets comepur A(n+ D 1) wactpansaembix

i

MapaMeTPOB W, YTO BaXHO, YTO BCE OHU JIMHENHO BKIIOYEHBI B onucaHue (16).

SNE R
=
" L]
- - "'1.'-:'1.
&
"
®
* i MFM
El
3 : 'lr *
" -
L L] l"-ipl"-i

Puc. 3. KackagHas Heo-(ha33n HelpoHHas CeTb

MycTb 4 -BEKTOP (DYHKLWA NPUHAANEXHOCTU M-T0 HEO-Pa33n HEMPOHa pasMepHOCTH h(n+m—1)x |
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M1 Am-1 "

m) M1 ]
u =(,u11(Xl)am,,uhz(xl)uulz(xz)v--a,uhz(xz)ama,Uji(xi),-'-:,uhn(xn)uu1,n+1( y ),...,,tlhﬂnﬂ( y )v"a,uh,nmf]( y )
a COOTBETCTBYIOLLII BEKTOP CUHAMTUYECKUX BECOB:

[m]

W™= AT T oW Wl oWl Wl o] ]

m m [m] [m] )T
seosWii s sWhn sWEL 15> Wh 1o s Whman—1) |

KOTOPbI UMEET Ty Xe pasMepHOCTb. TorAa Mbl MOXeEM NpeacTaBUTb BeipaxeHue (16) B BEKTOPHOM BUZE:

g m 17

y=w" U )
OByueHve kackagHoW Heo-¢ha33n HEMPOHHOW CETW, MOXET ObITb BbIMOMHEHO KaK B MAKETHOM PEXMME, Tak 1 B
pexvMe nocreaoBaTenbHon 0bpaboTkm MHGopmauuy (apanTUBHbIE HACTPOKN BECOB).

Bo-nepBbIx, NycTb paccmaTtpuBaeTcs cuTyaums, koraa obyyatowas Bbibopka onpegeneHa anpuopHo, To ecTb
Mbl UMEEM BbIBOPKY 3HAYEHMI

X(1).y(1); X(2),y(2);-..; x(k).y(k); X(N),y(N).
Ons Heo-ha33n HeilpoHa MEpPBOro KaCKanaNFN[l]Bb|6opKa 3HAYEHWIn  (PYHKLMIA  NPUHAANEXHOCTY

,Um(1)’,Um(2)’-"#[1](")"-’#[1](]\[ )> BexTOpa ONpeAensieTcs creayloLLuM oBpasom:
,um(k) = lul 1(xl(k))9"a,uhl(xl(k))nuu(XZ(k))a-'7,uh2(x2(k))a"a,uji(xi(k))a"nuhn(xn(k)))r (1 8)

3atem, MUHUMUNPYS KpUTEPUI 0BYYeHMs:

I o et
B= 20 =32 (k) ()

BEKTOP CMHANTUYECKUX BECOB MOXET ObITb onpeaeneH Tak
0 Noom L PR 0o
w N =X (k)u (k) +X 0 Gyt =Py i oy, (19)
k=1 k=1 k=1

rae (o)+ 03HayaeT ncesgouHBepcuio Mypa-MeHpoysa (Moore-Penrose) [boasHckuit, 2011].

B cnyyae nocnegosatensHon 06paboTki AaHHbIX MCMOMb3YeTCs PEKYPPEHTHbI METOA HAaUMEHbLUMX KBaapaToB
[BoasHckwit, 2011]:

| ! Mk +1) =" )y (k+1
w1 = gyt P OOETD W B [
1+ 4l e+ D) PG gL (e+1)

P“](k)(,u[”(k N l)lu[IJT(k 1) Pm(k))
gl k) P4 kD)

rie [ Oonblioe NOMOXUTENbHOE 4YMCno, a | SBNAETCH €OMHUYHOM MaTpuuen C COOTBETCTBYHLLEH

) 1+

P+ = Pl - P (0) = A,

Pa3MepHOCTBH.

C Lenblo YBENUYEHUs CKOPOCTM 00YYEHIs CYLLLECTBYET BO3MOXHOCTb UCMOMb30BaHUS OAHOLIArOBOrO anroputMa
Yunpoy-Xodda (13) unm ero mogudmkaumm [boasaHekui, 2011].
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/cnonb3oBanue anroputMoB agantauum (13) unm (20) NpuBOAUT K COKPALLEHMIO BBIMUCTIUTENBHOM CIIOXHOCTM
npouecca 0byyenns. B nobom cnyvae ncnonb3osanue npoueayp (13) u (20) cywwecTBEHHO COKpaLLaKT Bpems
0by4yeHns, NO CpaBHEHWIO C rpagMeHTHbIM MeTOdOM, Nexawum B ocHoBe anroputMa Back Propagation
[3ryposckuit & 3aitueHko, 2013].

Mocne nepBoro Kackaga oby4aloWero COPEeBHOBAHWS CWMHANTWYECKME Beca Heo-(pas3n HenlpoHa nepBoro

e o i

kackaga NFN[1] cTaHOBUTCS ,3aMOPOXEHHBIM’, BCE 3HAYEHWS }[l](l), }[1](2),.., }[1](k),.., }[1](N) OKa3blBaoTCA
OnpeAeneHHbIMA 1 Nonyyaem BTOPOW Kackag CeTW, KOTOpbI COCTOUT U3 eAMHCTBEHHOrO neo-fuzzy HeipoHa
NFN[2].

OH MMeeT oauH AOMOMHUTENbHBIA BXOA ANS CUrHana BbiXOda MepBoro kackaga. 3aTeM CHOBA UCMOMNb3yeMm

npouenypy (19) unu (20) ANs HACTPOWKA BEKTOPa BECOBbIX KO3PMULMEHTOB W'~ , Pa3MEpPHOCTb KOTOPOro
h(n+1).

B oHnaiH pexumMe HelpoHbl 06yyatoTcs NocnefoBaTenbHo, T.6. Ha OCHOBaHWUW BXOAHbLIX curHanoB X(k). Myctb
! &)
olgHeHbl cuHanTuyeckve Beca W (%) w nonyyeH BEKTOP BbIXOAOB V (%), 3aTeM WUCMONb3ys BEKTOP BXOAOB
"1

2] 2l
BTOPOro Kackaga [XT(k)v}/(k)] Bbluncnsitorcss Beca W (X) u Bbixogbl Y ®. [na atod uenn moryt

ucnonb3oBatbes anroputmbl (19) 1 (20) oanHaKoBO yeneLwHo.

lMpouecc pocta HEMpOHHOWM CeTU (HapalluuBaHWe 4Yucrna KackafoB) NPOJOMKaeTcs OO Tex nop, noka Mbl He
nonyyum Tpebyemyto TOYHOCTb peLleHns, MMbo Noka 3HaYeHNe KPUTEPUS He HAaYHET Bo3pacTaTb.

kcnepuUMeHTanbHbIe UCCNeA0BaHUA anropMTMOB NPOrHO3MPOBaHUA pUCKa GaHKpOTCTBa

[ns aHanu3a pasHbiX MeTOOOB OLEHKM pucka OaHKpoTCcTBa Obin pa3paboTaH NporpaMMHbIA KOMMMEKC, B
KOTOPOM peani3oBaHbl KnacCuveckuin MeTon AMCKPUMUHAHTHOrO aHanusa AnbTMaHa, MeToq [aBblooBoit-
BenukoBa, n HeueTkne Heo-ha33n KackagHble HEMPOHHbIE ceTu. Mcnonb3ys paspaboTaHHblil NporpaMMHbIN
Komnnekc, 6binM NpoBeAeHs! MPOrHO3MPOBaHKUS BaHKPOTCTBA ANS NATUAECATV BOCbMM NPEANPUATUNA YKpauHb,
29 u3 kotopbix B 2011 rogy apoutpaxHeiM cygom 6binn npusHaHHble BaHKpoTamu.

BxogHbIMW JaHHBIMK Ans pacyeToB Obinn (hUHAHCOBbIE KOIMULIMEHTLI, KOTOPbIE MCYMCTIANUCL HA OCHOBE
AaHHbIX 13 Byxrantepckux oT4eToB (banaHca u otyeTa o (hmHaHCOoBbIX pesynbratax) 3a 2009 u 2010 roge!.
[MporHosnMpoBaHWe NpOBOAMNOCL C MOMOLWb Mogenen AnbTmaHa, [asblooBoi-benukosa, Heo-hassn
HEeWpOHHbIX ceTer. AHanNN3 NPOBOAMNCS HA OCHOBE TOJIbKO KOMWYECTBEHHbIX NoKasaTenen.

B Tabnuuax 2 - 3 npuBoaaTcsa pesynbTaTtbl MPOTHO3MPOBAHMS - MPOLEHT OLWMBOYHOM KnaccudukaLlmm
BaHKpoTCTBA NpeanpuaTuiz 3a rog A0 6aHKPOTCTBA AN CTAaTUCTUYECKUX MEeToLoB AnbTMaHa, W [JaBblaoBou-
BenukoBa cooTBeTCTBEHHO. B Tabnuue 4 npusegeHbl pesynbTaThl Knaccuukaummy ¢ NOMOLLBH KackagHbIX Heo-
(hasan HEMPOHHBIX CeTen.

Tabnuua 2. Pe3ynbTaThl NPOrHO3MPOBaHHst METoOM ArnbTMaHa 3a rog o 6aHkpoTCTBa

AnbTMaH
[Hons owwnbok nepeoro Tuna 0.3
[Jons owwnbok BTOpOro Tuna 0.344
Konunuectso ownbok neporo Tmna 9
KonuuecTtBo oLumbok BTOPOro tuna 10
OTHocuTenbHoe konuyecTso ownbok | 0.327
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Tabnuua 3. PesynbTaTthl NpOrHo3MpoBaHKs pucka Mogenbto [aBbigoBoi-benvkosa 3a rog 4o 6aHKpoTCTBa

Mopgenb [laBbigoBon-benukosa
Owwbka nepsoro TMna 0.206
Owmwbka BTOpOro TMNA 0.31
KonuuecTteo owwmbok nepeoro Tuna 6
Konuyectso owwmbok BTOPOro Tuna 9
OTHOCMTENBHOE KONMYECTBO OLLMOOK 0.258

Takum obpasom, Bbibopka coctosina n3 58 npeanpustiia. Mo uHaHCOBLIM AaHHbIM 3a 1 rof Ao BaHKpoTCTBa
meTogom AnbTMaHa 22 npegnpuatus Obino npusHaHo GaHkpoTamu, 8 npegnpusTui - ¢ GONbLUMM PUCKOM
BaHkpoTCTBa M 26 NpeanpusTil - ¢ yA0BNETBOPUTENbHBIM (MHAHCOBLIM COCTOsIHMEM. Mo Mogenu [JaBblaoBou-
Benukosa — 26 npusHaHo BaHkpoTamm, 5 npegnpuaTuin — ¢ GonbLlKMM puckom GaHKpoTCTBa U 29 NpeanpuaTUin —
C YOOBNETBOPUTENBHBIM PUHAHCOBBIM COCTOSIHUEM.

Tabnuua 4. Pe3ynbTaThl NPOrHO31poBaHus pucka 6aHKPOTCTBa 3a rof A0 6aHKPOTCTBA C UCMOMb30BaHNEM
KackagHOW Heo-tha3an HEMPOHHOM CETH

YuebHas Bbibopka | TecToBas BbibOpKa
Owwubka nepsoro TMna 0.128 0.143
Ownbka BTOPOrO TMNA 0.0632 0.143
KonuuecTBo owmnbok nepBoro Tmna 2 2
Konuuectso owmbok BTOporo Tuna 1 2
OTHOCUTENBHOE KONNYECTBO OLUMBOK 0.096 0.143

Takum obpasom, Mmemodom, KomopbIli cnpo2Ho3Uposan baHkpomcmeo ¢ Haubonbleli MoYHOCMbI0 3a 200 A0
baHkpomcmea, okasancs Memod C UCNONb308aHUEM KacKalHbIX Heo-gha33u HelpOHHbIX cemel. TOYHOCMb
npoeHo3uposaHusi cocmaeuna 90% 3a 200 do baHkpomcmea u 85% 3a 2 20da 0o b6aHkpomcmea. Takol
pe3ynbmam UeuKkoM 3aKOHOMEPHbIU, NOCKO/bKY Heyemkue HelpOHHble cemu, KOTOpbli Gasupyetcs Ha
MCMONb30BaHUM TEOPUM CUCTEM C HEYETKOW FMOTUKOW, fyyLle NPOrHO3MPYET NpK YCIOBUSIX HEOMPEAENEHHOCT!,
HEOAHOPOAHOCTW AaHHbIX, @ TaKkKe Y4NTbIBAET CyObeKTUBHbIe OLeHkW akcnepToB. [MorpewHocts 10% n 15%
obycnosneHa BXoaHbIMW AaHHbIMU. Mol He umeem 100% yBepeHHOCTH B NpaBuibHON pa3bueke Bceil BbIGOPKM
Ha OaHKpOTbl W ycnewHble npeanpusTus. Begb npoBepoyHas Bblbopka MOXET MMETb OnpeaeneHHble
HETOYHOCTW, KOTOPbIE BAVAKOT HA BENYMHY OLLMOOK.

Kak, Buoum, ctatuctuyeckass mopenb ArnbTMaHa nokasana [oBOMbHO GONblUyt OWKBKY MpOrHO3MpOBaHMS,
kotopas paBHa 32.7% (3a 1 rog) n 38% (3a fBa roga). 3T0 CTaBMT NOg BOMPOC LienecoobpasHocTb
MCMONb30BaHUS TUX MOofeNen Ans aHannsa UHAHCOBOTO COCTOSIHUS YKPaUHCKWUX NpeanpusTit. OCHOBHBIMM
NPUYNHAMK TaKOM MOrPELUHOCTU eCTb: HeafaanTUPOBAHHOCTb MOZENen K YCMOBUSAM YKPAUHCKOA 3KOHOMMUKW,
NpPeanonoXXeHne OTHOCUTENbHO OJHOPOAHOCTH, HE3ABUCUMOCTM U CTALMOHAPHOCTU AaHHbIX, KOTOPbIE B HalleM
Cnyyae He BbIMOMHSIOTCA, @ TaKKe TO, YTO CTATUCTUYECKME MOAENM NULLb aHanM3NPYIoT Tekyllee (PUHAHCOBOE
COCTOSIHWE NPEANPUATUIA U He YYNTBLIBAKOT AMHAMUKM M3MEHEHMS NOKa3aTeneii BO BPEMEHM.
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B pabote [3rypoeckuin & 3aiueHko, 2013] O6binm WccnegoBaHbl  MaTpUYHbIA - MeToa  HepocekuHa
[HepocekuH, 2003], a Takke HeveTkMe HeWpOHHble ceTW C BbiBogoM MampaHu u LlykamoTo B 3ajaye
NPOrHO3MPOBaHNS pucka 6aHKPOTCTBA. Bbinu nonyyeHbl cnegyioLme pesynbTaThl: TOYHOCTb NPOrHO3MPOBaHUS
3a rof Ao 6aHKpOTCTBa cocTaBuna: Ans mMatpuyHoro metoada - 86% , ans HHC Mampanm - 90,5%, ans HHC
Llykamoto - 85%. 3a aBa roga Ao 6aHKpPOTCTBA TOMHOCTb MPOrHO3MPOBAHWS COCTaBWUNA: 4SS MaTPUYHOTO
metoga - 81%, ans HHC Mamganw - 86%, ans HHC LlykamoTo - 82,2%. Kak Buaum, TOYHOCTb NPOrHO3MPOBaHMs
pucka BaHKpOTCTBa A5 KackagHoW Heo-hasan HenpoHHo! cetu npubnmxaetcs k HHC Mamganw, HO npu 3ToM
Heo-(ha3an KackagHble CEeT UMEIOT NMPenMyLLEeCTBa:

1) He HyxHo paspabambieams U Hacmpausams 6a3y npagus;

2) 3HayumesnbHO 6oree 8bICOKass CKOPOCMb 0ByYeHUSI.

3aknouyeHue

B cratbe paccMOTpeHbl METOAbI MPOrHO3MPOBaHUS puUCKa BaHKPOTCTBA NPeanpUATUN: Knaccuyeckue MeTOAbl
AMCKPUMWHAHTHOTO aHanusa AnbTMaHa v [laBblgoBoi — bennkosa, a Takke npeanaraemblit METOA Ha OCHOBE
KackagHbIX Heo-(ha33n HEMpOHHbIX ceTelt. [lpoBefeHbl 3KCMEepUMEHTaNbHbIe MCCNeLOBaHWS  YKadaHHbIX
MeTOZ0B ANs NPOrHO3MPOBaHUs pucka 6aHKPOTCTBA NPeanpPUATAN YKpanHb.

npOBe,EI,eHHbIe nccnenoBaHUs  nokasanu, 4To  Hambonee BbICOKYI0 TOYHOCTb NPOrHO3MPOBAHUA PUCKa
6aHKp0TCTBa NPUMEHUTENBHO K SKOHOMUKE praMHbI [alT HeYeTKne HeI7Ip0HHbIe CeTun.

Acknowledgement

The paper is published with financial support by the project ITHEA XXI of the Institute of Information Theories
and Applications FOI ITHEA (www.ithea.org) and the Association of Developers and Users of Intelligent Systems
ADUIS Ukraine (www.aduis.com.ua).

Nutepatypa

[Altman, 1968] Altman E.I., “Discriminant Analysis and the prediction of Corporate Bankruptcy”, Financial Ratios, Journal of
Finance, September 1968, pp. 589-609.

[Altman, 1983] Altman E. I., “Corporate Financial Distress”, New York, John Wiley, 1983, 192 p.
[BoasHckui, 2011] E. B. BoasHckui, “KackagHas 9BOMOLMOHHASA HEMPOHHAs CeTb C HEO-(ha33n HelpoHaMK B KavecTse”,
[EnexTpoHHuiA pecypc], Pexum goctyna: http://www.nbuv.gov.ua/portal/natural/Vejpt/2011_4_3/2011_4_3/55-58.pdf

[OaBbinoBa & benukos, 1999] [asbigoea I.B., benukos A.KO., “MeToauka KONMMYECTBEHHOW OLIEHKM pucka GaHKpPOTCTBa
npeanpusaTui’, Ynpaenexue puckom, Ne 3, 1999, c. 13 - 20.
[3ryposckuin & 3aituerko, 2013] 3ryposckuit M. 3., 3aituerko .M., “OcHoBbl BbluucnUTENbHOMO MHTeNnekTa”, K.: Haykosa

Hymka, 2013, 406 c.

[HegocekmH & Makcumos, 2003] Hepocekun A.O., Makcumos O.B., “AHanus pucka 6aHkpotcTBa npeanpustus. Metog,.
YkasaHus no kypcy ,AHTukpusucHoe ynpasnenue™, 2003 [EnektpoHHui pecypc], HenocekuHn A.O. Makcumos O.B.,
Masnos I.C., Pexwum goctyna k xypH: http://sedok.narod.ru/sc_group.htm.

[HegocekuH, 2003] HegocekmH A.O. Cuctema ontummsaumm congosoro noptdens ot CumeHc Busvec Cepsuces,
BankoBckwe TexHonoruu, 2003, Ne 5, Tarkke Ha cainte: http: //www. finansy. ru/publ/fin/004. htm



324 International Journal "Information Technologies & Knowledge" Volume 8, Number 4, 2014

WUHhopmaums 06 aBTopax

Osu Hadgpac A2au ae MNamuw (MpaH) - acnupadm HTYY KTTN”; 03056, Kues-56, YkpauHa;
e-mail: ovinafas@yahoo.com

3aiiyenko KOpuli - d.m.H., npogpeccop HHK ,MHcmumym npuknadHo20 CucmeMHo20
aHanusa”, 03056, Kuee-56, npocnekm [lobedbl, 37, YkpauHa, men: 38044 -4068393;
e-mail: baskervil@voliacable.com,

Obnacmu HayyHbIx uccnedoeaHull: Meopusi NPUHAMUSI PeweHull 8 yCrnosusix
HeonpedenerHocmu, mModenu u mMemolbl 8bMUCTUMENbHO20 UHMeENnekma 6 3adadax
NPO2HO3UPOBaHUSI U aHanu3a 8 3KOHOMUKe U (buHaHcosol cghepe, modenuposaHue U
oNMUMU3ayUsi KOMNbIOMEPHbIX cemel

Bankruptcy risk forecasting under uncertainty with application of fuzzy neural networks
Ovi Nafas Aghae agh Gamish, Yuriy Zaychenko

Abstract: The problem of corporations’ bankruptcy risk forecasting under uncertainty is considered in this paper.
The application of neo-fuzzy cascade neural networks is suggested. The experimental investigations of cascade
neo-fuzzy networks for bankruptcy risk forecasting for Ukrainian corporations were carried out and their efficiency
was estimated and compared with fuzzy neural networks with algorithms of Mamdani, Tsukamoto and classical
statistical methods.

Keywords: bankruptcy risk forecasting, cascade neo-fuzzy network, fuzzy networks of Mamdani and
Tsukamoto.
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XPOHONOrMYeCKOE PACNPEAENEHUE NUHOOPMALINK U3 OCMAHCKUX
APXWBOB B CBETE rEOrPA®UYECKUX KAPT 1580-1700 I'T.: KPU3UC TYPLINK
B KOHLE XVI - NEPBOK NONOBWHbI XVII B.

Vlop.qal-l Tabos, ManuHa MNaHanoToBa

A6cmpakm: B nepgoll yacmu Hacmoswel pabombi npedcmagneHbl pesynbmambi uccnedosaHuss u3 00Hol
KHU2U U38ecmHo20 HudeprnaHOckoeo ucmopuka Maxuena Kuina, colepxauweli €20 camble spkue U
codepxamerbHble cmambu no demozpaghuyeckoll U coyuanbHO-3KoOHOMUYecKoU ucmopuu bankaH 8 ocMaHcKul
nepuod. 3mu pesynbmamel 0alom 803MOXHOCMb 6bISIBUMb UHMEPECHY0 0COBEHHOCMb XPOHOM02UYECKO20
pacnpedeneHusi Ucnofb308aHHOU UM UHghopmayuu, 8 60mbwoli cmeneHu noYyepnHymoU U3 OCMaHCKUX
apxusHbIx AokymeHmos: no-sudumomy, cgaedeHusi o nepsoll nonosuHe XVII seka cKkyOHble, a codepxawuecs 8
Hux OaHHble, no MHeHuo M. Kutina, yka3bigalom Ha U3MEHeHUs 8 Knumame, moyHee Ha mo, ymo 8 17 seke 8
Eepone 6bin ,Manbill nedHUKosbIl hepuod”, conpogoxdaruulicss yMeHbWeHUEM YUCTEHHOCMU HaceneHus U
ynadkoM 3KOHOMUKU. AHOMarus UHGopMauuu ebibisaem psd eonpocos, U e nepeyto oyepeds: 1) kakumu
coxpaHugwumucsi AoKyMeHmamu U 8 Kakom Konuyecmse npedcmagneH 3mom nepuod 8 0CMaHCKUX apxueax, 2)
Ko ecem u3 Hux nu umen docmyn M. Kudin, 3) ymo npedcmasnsana cobol Typeukas Mmnepusi e koHue XVI u 8
XVIl eexax, u pad dpyesux. B cessu ¢ amum 60 emopoll yacmu cmambu npedcmagneHbl ceedeHus o
cenapamusme U ueHmpobexHbix meHdeHyusx 6 OcmaHckom eocydapcmge U nposedeH aHanu3
eeoepacbuyeckux kapm Eeponbi u Asuu mozo 8pemeHu. Bmecme ¢ pesynbmamamu uccnedosanusi cmamel
Kutina oHu Oarom ocHosaHue 0n1s 2unomesbl, Ymo ,UHopMayUoHHas aHomanus”, 3ameveHHas M. Kulinom,
cKopee gce20 sisnissiemces criedcmeuem hakmudeckol nomepu UeHmpasbHOU cynmaHCKoU 81acmeio KOHMPOIs
Had obWUpHBLIMU meppumopusmu Yimnepuu.

Keywords: model; money circulation; coin finds; chronological distribution

ACM Classification Keywords: .6 Simulation and Modeling, 1.6.3 Applications

1. BBepeHue

Maxuen Kuitn Sensetcs 04HUM U3 KpyMHEMLLMX COBPEMEHHBIX uccrnegoBaTeneil uctopum OCMaHcKon MMnepun.

OH “Men BO3MOXHOCTb Ha NPOTSHKEHUN ANUTENBHOTO BPEMEHN U3ydaTb JOKYMEHTbI B OCMAHCKUX apX1Bax W ero
TPydbl XapaKTepusytTcs obunmem novepnHyTol M3 HWUX MHOpMauuu. B HUX npocnexuBaeTtcs kenaHue
OTHOCUTBCA OBBEKTUBHO KO BCEM HapogaM, HacensBLUMM B MPOLLAOM TEPPUTOPUIO Mnepuu, n 3T0 yaanoch
€My B Hemaron ctenenu. B 10 xe Bpems ero paboTbl NponuTaHbl cumnaTtiien k camoit OCMaHCKoN UMnepun 1 ee
TPAgMUMAM, K XU3HW B HEW, K yCUnnaM ee npasuTenen BmocT nopsaok. B yactHocTW, oH npeanusmpyet
COXpaHuBLLMECH O(MLManbHble JOKYMEHTbI Vimnepun!, B TOM yucne [LaHHble B COXPaHWBLUMXCS PETUCTpax U
HanoroBbIX OTYeTax, U B MPEQMCIOBUM OTKPLITO 3asBNSET NOAAEPKKY YTBEPKAEHWA, YTO ,HALMOHAmbHOE
roCydapcTBO SBASETCA TIOPbMOW ANSt MbICAWM® M ,HAUMOHANBbHOE rOCYOapCTBO He MOHMMAET umnepumn’”
[Kuian, 2005].

1 MoxeT ObiTb, Griarofapsi 3ToMy y Hero Obifl MPUBMIErMPOBaHHBIA [OCTYN K CambiM Pa3HbiM apXMBHBIM AOKYMEHTaM
B TYpeLKNX apXuBax.
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Tak unW WHave, MMEHHO 3TO AenaeTr ero nybnukauuu OYeHb MOAXOASALMM WUCTOYHWUKOM KOMMYECTBEHHOM
WHopMaLmn (pasymeeTcsi, OTHOCUTENBHON M MPUBNIKEHHON) O COXPAHWBLUMXCH OCMAHCKMX JOKYMEHTax: W3
KakuX NepuogoB BPEMEHU COXPaHWMOCh OTHOCUTENbHO 6orblue AOKYMEHTOB (M COOTBETCTBEHHO W3 KakuxX
MeHbLLe).

2. XpoHonoruyeckoe pacnpeaeneHue uHopmaumm B cemu ctatbax Maxuena Kunna

[ns ponu KOHKpeTHOro obbekTa Hallero uccneaoBaHus BolbpaHa yacTb kHur Maxvena Kuina [Kuin, 2005].
Kak oTMe4yeHO B MPEAMCIOBUM KHUIW, OHA COOEPXWUT nnogsl 6onee Yem cOpoKaneTHUX M3biCKaHui aBTopa B
BubrnmoTekax u apxuBax, B YaCTHOCTW AaHHble 13 MPOBMHLMAMNBHBIX OCMAHCKUX PETUCTPOB, Taxpup-4edTepos,
Ku3ne-aedtepos, aBapus-gedTepoB v Ap. TouHee, kHura npeacTaBnseT cobon cobpaHue n3bpaHHbIX cTaTeil
aBTopa, onybnMKOBaHHbIX B pa3Hoe BPeMS, Ha pasHbIX A3blkax W B Pa3HbIX N3AaHUSX.

Mepebie cemMb cmameli? N3 NpeacTaBnEHHbIX B KHUre paboT COCTaBNSHOT MEPBYKD YaCTb KHUML (3@ HUMM
cregyroT nybnvkauum naMmaTHUKOB, U3BpaHHble 3HUMKIoNeanyeckme ctatbk U peleHsnn). OHu 3aHumaroT 286
ctpaHny (okono 60 % Bcero obbema KHWMM); C TOYKM 3PEHUS MPOUCXOXKAEHWS WCMONb30OBAHHON Tam
WH(OpMaLMKM OHM MpefcTaBnsioT coboit cnyyaiHylo Bbibopky 43 TpygoB M. Kwima. [ns nocTpoenums
XPOHOMOTMYECKOr0 pacnpeaeneHunst NpeAcTaBneHHON B HUX MCTOPUYECKON MHGopMaLmum® Mbl BeiIGpani Mogen,
B KOTOPOII HOCUTENAMM TaKo MHGOPMALMK SBNSIOTCA AaTbl — TOYHee 200bl, BCTPEYaloLMecs B TEKCTE 3TUX
cemu cTaTen.

O TOM uTO Takoe XpoHonornyeckoe pacnpegenexve nHcdopmauumn cm. [Tabov, 2003]. AHanorMyHbIe NOCTPOEHNS
1 NPUMEHEHNS (DYHKLMIA, ONMCBIBAIOLLMX XPOHONOMMYECKME pacnpeaeneruns HhopMaLmm pasHoro Buga (MOoHer,
PYKOMMCEN, MY3eMHbIX 3KCMOHATOB M [p.) MOXHO HailTu B pabotax: [®omeHko, 1981a; domeHko, 1981b;
Fomenko & Rachev, 1990; Tabov et al., 2003; Tabov & Tabova, 2004; Tabov et al., 2004a; Tabov et al., 2004b;
Tabov et al., 2005; Oumkoa n Tabos, 2005; Hristova & Dobreva, 2004; Tabos u Xpuctosa, 2009; Tabov et
al., 2010].

B paccmatpuBaembix ctatbsix M. Kuiina npaktuyeckn Bo BCex cry4yasix AaTbl 0603HA4aloT rof NPOUCXOXKAEHMS
CMONb30BAHHOTO ABTOPOM AOKYMEHTa (MMM CBEAEHWS); CYMTAEM, YTO 3TU OATUPOBKW B LIENIOM LOCTATOYHO
TOYHbI.

XpoHorornyeckoe pacnpefeneHue WHgopmauun Ang Tekcta BbiBpaHHbIX CeMu cTaTeit npefcTaBneHo Ha
puc. 1.

3000

2000 4

1000

Puc. 1. XpoHonoruyeckoe pacnpegenerue uHgopmatyn (3a 1500-1700 r.) 4ns Tekcta nepebix CemMu cTaTen B
kHure M. Kuiana [Kuian, 2005]

2 310 cnepytolme ctatbu: [Kiel, 1991a; Kiel, 1991b; Kiel, 1993; Kiel, 1997; Kiel, 1991c; Kiel, 1991d 1 Kuian, 1998].

3 0 TOM, YTO TaKOe XPOHONOTMYecKkoe pacnpeaeneHue nHdopmaumm cm. [Tabov, 2003].
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Mpadmk nokasbiBaeT NPUBIKEHHYIO KONMYECTBEHHYIO KapTUHY COXPaHWBLUMXCS OCMAHCKUX [OKYMEHTOB: W3
KakuX NepuogoB BPEMEHU COXPaHWMOCh OTHOCUTENbHO 6orblue AOKYMEHTOB (M COOTBETCTBEHHO W3 KakuxX
MeHbLLe).

Urban Development in Bulgaria
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Puc. 2. XpoHonornyeckoe pacnpegenerue uHcopmauyn (3a 1500-1700 r.) ans Tekcta ctatby [Kiel, 1991a]
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Puc. 3. XpoHonoruyeckoe pacnpeaenenue nHgopmaumn (3a 1500-1700 r.) ans Tekcta ctatby [Kiel, 1993]

Ha ocHoBaHWW 3TOro rpacmka MOXHO CAenaTb BblBOA, YTO W3 BCEro “ocMaHckoro nepuopa’ Ha bankaHax B
paccMaTpuBaemblx cemu ctatbax M. Kwiln yvawle Bcero wucnonbsoBan csegeHus “anoxu  CyneiimaHa
Benukonentoro” (T.e. npumepHo ¢ 1500 no 1580 rog). Kpome Toro, u3 rpacdmka BUAHO, YTO UHTEPBAN BPEMEHM C
1580 po 1700 r. — 3a uckmoYeHnemM kopoTkoro 20-neTHero uHTepeana okono 1650 r. — kak Obl HaxoauTcs B
OTHOCUTENBHOM “UHCOPMALIMOHHOM BakyyMe”, OH MpefCTaBfieH B CTaTbsX ropasfo MeHblWM — B 3 - 4 pasa —
KONM4ecTBOM cBepeHuit. Xots Bornee ectecTBeHHOM Obina Obl obpaTHas kapTuHa — 4em nepuog “Gonee
no3gHWiA”, TeM BonbLLEe AOKYMEHTOB OT HETO AOIMKHO COXpaHMTbCS. U3 rpadmkoB Ha puc. 2 v puc. 3 BUAOHO, YTO
9Ta 0COBEHHOCTL NPOSIBNSETCS OTYETIIMBO B NEPBOW 1 TPETbEN U3 pacCMaTpUBaEMbIX CTaTben: TamM 04eHb Mano

uHchopmaumm u3 koHua XVI v scero XVII Beka.
Yem BbI3BaHa Takas aHomanus?

Mpexae Bcero, Mbl AOMKHbI YOeAUTLCS, YTO 3TOT (PEHOMEH He SBNSETCS “MaTemaTinyeckon cnekynaumen”. [Ons
3TOr0 PaCCMOTPUM HECKOIBKO KOHKPETHBIX MPUMEPOB, UInCcTpupytowwmx “npobens! gat” nepuoga 1580-1640 r.
B aHanM3upyemoli 3geck kHure Kuina.
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Obpatnmcst k Tabnuue 1, B KOTOPOI NpeAcTaBneHbl AaHHble M3 kHur M. Kuitna [Kuian, 2005, 137]. B nesom
cronbue pacnonoXeHbl rofa, K KOTOpbIM OTHOCATCS YMCNOBbLIE AaHHbIE B COOTBETCTBYIOLLMX CTPOKaX Tabnuupl.
BuaHo, uto Tabnmya cogepxunt gaHHble 3a 1535, 1550, 1580 n 1680 rog. MHTepean mMexay nepsbiMu TPEMS U3
Hux — 25 1 30 net, a mexay 1580 n 1680 — yxe 100 net. Hanuuo ,npeikok” B 100 neTt, ,nponyckaowui” Becb
nepuog 1580-1640 r. B Tabnuue 2 HeT gaHHbix 3a XVII-XIX B. B Tabnuue 1 nepuog 1580-1640 r. Toxe
nponyLLeH, Takke kak 1 B Tabmuuax 3 n 4.

Tabnuua 1. [Kuin, 2005, 137]:
Hmocrpauus XIV

OBIHAT TOAUHIEH TIPHUXOA HA BAKB®A HA
HBPAXMM IIAILIA B PA3I'PA]l (B akueTa)

rogdHa | NpUXOIH pazxoau CIIECTEHO | MPHWXOAH B Ip. cpedpe
1535 92 224 ? ? 65 957 rp.
1550 | 110214 88 007 14 007 76 047 rp.
1580 | 127139 88 007 33 139 86 709 p.
1680 | 308378 | 265014 | 37064 56 730 rp.

Tabnuua 2. BepxHsist yacTb Tabnuubl Ha 272 ctpaHuue kHurn M. Kuina [Kuin, 2005, 272]. B BepxHeit CTpoke
pacnonoXeHbl rofa, kK KOTOPbIM OTHOCSATCS YMCIIOBbIE AaHHblE COOTBETCTBYHOLLMX CTONOLO0B Tabnmubl: 1516,
1528, 1558, 1590, 1920:

[Noauua 1516 1528 1558 1590 1920
HU3TouHuk Ne TD 70 TD 167 TD 311

| ) Y-

Tabnuua 3. BepxHss yactb Tabnuubl Ha 399 ctpanuue kHurn M. Kuina [Kuian, 2005, 399]. B BepxHeit cTpoke
pacnonoXeHbl rofa, kK KOTOPbIM OTHOCSTCS YMCIIOBbIE AaHHblE COOTBETCTBYHOLLMX CTONOLO0B Tabnuubl: 1516,
1545, 1580, 1642, 1710, 1873:

Hcr. Hcr. AHK. Her. Ank
Mydaccan Mygaccan Myacca Mytpaccan Mydaccan Salname-i
H3BOp TAXpHP TaxpHp TaxpHp TaxpHp TaxpHp Vilayet-i
zeqirep aedprep nedrep negrep Zegrep Tuna
MAD. 1! TD. 416 Kuk. 11 TD. 11 Wakf 144
FOIMHA 1516 1545 1580 1642 1710 1873
s S -—aa [, o W

Tabnuua 4. BepxHsist yactb Tabnuupl Ha 402 ctpanuue kHurn M. Kuiina [Kuian, 2005, 402]. B BepxHeit cTpoke
pacnonoXeHbl rofia, kK KOTOPbIM OTHOCSTCS YMCIIOBbIE AaHHblE COOTBETCTBYHOLLMX CTONOLOB Tabnmubl: 1480,
1516, 1545, 1580, 1642, 1873. B BepxHeil CTPOKe pacrnonoXeHbl roaa, kK KOTOPbIM OTHOCATCS YMCNOBbIE AAHHbIE
COOTBETCTBYHOLMX cTONOLOB Tabnuubl: 1480, 1516, 1545, 1580, 1642, 1873:

H3BOD T. Hza. [1 MAD. 11 TD. 416 KuK. 58 TD. 775 Salname
TOJHHA 1480 1516 1545 1580 1642 Tuna 1873

[MpUMeEPHO Takyto e kapTuHy Habmogaem n B Tabnuue 5, rae ectb ,npbixkn” ¢ 1570 Ha 1665 rog v ¢ 1579 Ha
1751 rog.
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Tabnuua 5. JleBble ctonbubl Tabnuy cooTBeTCTBEHHO Ha 407 1 471 cTpaHuue kHurn M. Kuiina [Kuiin, 2005). B
HWX PacnosOXeHbI rofa, K KOTOPbIM OTHOCSATCS YUCIOBbIE AaHHbIE COOTBETCTBYIOLMX CTPOK Tabnuubl: 1466,
1506, 1521, 1540, 1570, 1665, 1673, 1691, 1800, 1479, 1516, 1550, 1579, 1751, 1845, 1873, 1887, 1926, 1934:

Toauua r0/1HHa
i 1479
1466 ' 1516
1506 | 1550
1521 | 1579
1540 | 1751
1570 | 1845
1665 | 1873
1673 | 1887
1691 | 1926
1800 | 1934

3. ,JleaHukoBbIv nepuoa” u ,,aemorpadmueckun cpois” B XVII Beke

Mony4YeHHbIN HaMK rpadhk XPOHONMOrMYECKOrO pacnpeaenernst MHhopMaLmn 41 NepBbIX CEMU CTaTel KHUM
[Kuian, 2005] M. Kuitna gaet ,abcTpakTHbIi B3rnsig” Ha yMeHbweHue (Qowedwux do Hac) AOKyMeHmanbHbIX
ceedeHull (1N, TOYHEE, 3aCNyXX1BAKOLLMX JOBEPUE TaKuUX CBEAEHWIA B apXMBaX — B NPOTUBHOM cnyyae M. Kuiin
He npemuHyn 6bl ucnonb3osatb UX) 06 OcmaHckon/Typeukon umnepun 3a nepuog 1580-1700 r.; aToT Xe
(heHOMeH BbIn NPOUNMOCTPUPOBaH Tabnmuamm U3 KHUrU.

Cuutaetcs, 4to “snoxa CynemmaHa BenwukonenHoro” (1500-1570 r.) sBnsetcs anoxoi pacugeta
Typeukon/OcMaHCKON MMNEpUM, XapakTEPU3YHOLLENCS He TOMNbKO BOEHHBIMM YCNeXamu, HO W CTPOUTENLCTBOM,
pasBUTWEM XO3S1CTBA, MCKyccTBa W T.O. KOHEYHO, criegyeT oxupaTb, YTO AOKYMEHTbI TOTO BPEMEHM
NPeACTaBNsAOT camy MMNEpUio U ee Tpaauuuvm B Haubonee BbIrOAHOM CBeTe, M YTO noaTtomy Kuin ctonb
LIMPOKO ONMParncs Ha HWX, Omyckas CBUAETENbCTBa 0 ,nnoxux” nepuogax. OpHako Takoe obbsicHeHe noabopa
WHopmauun B paboTtax nonb3ytoLlerocs 3acnyxeHHsiM astoputetoMm M Kuiina 6bino 6b1 NOBEPXHOCTHBIM.

BHMaTENbHbIA aHanW3 TekcTa KHUMM nokasbiBaeT, YTo M. Kuiin 3ameTin HekoTopble acnekThl 3TOM aHoMarnun 1
nonbiTanca Aatb MM OBbEKTMBHOE 0DbsACHEHME. B pasHbIX MecTax KHUTM OH 0OCyXOaeT ,Aemorpaduyeckui
kpuauc (ynapok)” Bo MHorux pervoHax Ocmanckoi Vmnepun B XVII Beke. 10 €ro MHEHMIO, NPUYMHON 3TOrO
Kpusnuca SBNSeTCS NoxorofaHue, AN KOTOpPOro OH, credys ApyriM aBTopaMm, WCMoNb3yeT Ha3BaHue ,Manas
neaHuKoBas anoxa”. BoT HeCKONbKO NpUMepoB 13 kHIrK Kuiina:

,Mbl yxe BcTynaem B nepaylo nonosuHy XVII B., KoTopas Ansi MHOTMX 4YacTen Mmnepuu sBnsieTcs nopou
rnybokoro gemorpaduyeckoro ynaaka, v npeacrasnset coboi obuieesponeickoe sieneHne. O NpuynMHax aToro
ynagKka HeT KOHCEHCyca, HO BEepOSiTHO 3aMeTHblE M3MEHEHUs KnumaTta B 3TOT Nepuof no BCel 3emne, Tak
Ha3blBaEMbIN ,Manas nefjHWUKOBas anoxa’, KOTOPOW MOCBSLLEHA OrpoOMHas nuTepaTypa, UMeKT C HUM YTO-TO
obuwee” [Kuin, 2005, 280].

,OH (B. MakroBeH, npuMm. aBTOpOB) ... MPUXOAMT K BbiBOZy, 4To B XVII Beke npousowna HacToswias
Aemorpaduyeckas katactpoda” [Kuin, 2005, 388].

“[xusue-perncTpbl 4ns bonrapum (a u ans gpyrux yacten bankax) XVII B. nokasbiBaoT ObICTPOE YMEHbLLEHNE
XPUCTUAHCKOrO HaceneHus. Mo-euaumomy, OHM oTpaxatoT “obwmin kpusuc XVII B.”, rnobanbHoe CHKeHWe
CpeaHerogoBbIX TEMNepaTyp, YTO MPUBOAWT K YMEHBLUEHWIO YPOXAeB U K MOBbLILIEHMO LiEH Ha OCHOBHbIE
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XU3HEHHble MpOAyKTbl, TONMKas TakuMm obpa3om Hacenenue K OyHTy, 6€rctBy Wnu ronogHon CMepTy.
Monutnyeckas n BOEHHas 1cTopus mupa peako bbina ctonb GypHoit u kpoBaBow, kakoi 6bina B XVII B. MHorve
UCTOPUKW CBSA3aNW 3TW COBBLITWA C [OKA3aHHbIM YXydweHueM knumata ("Manbii negHuKoBbIA nepuoa”) w
BbI3BaHHBIMM UM MAOXUMW ypoxasmMu. .... B ceoem nccnepoBaHum Gonbluoro BocctaHns B AHagone (OyHTbl
Dxenanu, 1595-1620 r.) amepukaHckuin MCTOpUK prayarnbp CBA3LIBAET 3TW BCMbILLKM EPEBEHCKOrO Hacunus ¢
AaHHbIMK 00 nameHeHun knumarta” [Kuin, 2005, 390].

BaxHo oTMeTUTb, YTO Maes 0 ,ManoM negHUKoBOM nepuoge” BblauHyTa He M. Kuitnom. O Heit nucanu psig
asTtopoB: M. Kuin ccbinaetcs Ha pa6otel poysa [Grove, 1988], MakroseHa [McGowan, 1981], Monca [Mols,
1974], BaH bata [van Bath, 1960], Mapkepa [Parker, 1979], Mapkepa u Cmuta [Parker & Smith, 1978],
Tononckoro [Topolski, 1974], pusyanbga [Griswold, 1977] u gp. B nocnegHee BpeMst OHa aKTUBHO
obcyxgaetca B HayyHoin nevatu. CriegyeT OTMETUTb ABE OYeHb CyllecTBeHHble paboTbl Kpeira Jlboxne:
[Loehle, 2007] n [Loehle & McCulloch, 2008], o6obLuatoLime psg uccnesoBaHuii B 3Toi 06nacTi; B HUX MOXHO
HaWTW CCbINKM Ha BaxKHeNWwue paboTbl N0 PEKOHCTPYKLMM TEMNEPATYPHbIX M3MEHEHMIA B npowwriom. Bo BTopon
13 HUX MPUBOAMTCS rpacbuk n3mMeHeHus rnobanbHon Temnepatypel (puc. 4).

Corrected Global Temperature Reconstruction, 85% Ci
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Puc. 4. PekoHCTpyKUms anHamuku rnobanbHoi TemnepaTypbl (MNOTHAs NuHUS B cepeauHe) 3a nocneHue 2000
net ([Loehle & McCulloch, 2008])

BepxHuit W HWKHWA rpacvk (MYHKTMP) NOKa3biBalOT Mpedenbl BO3MOXHBIX OWMOOK. M3 3TOM KapTuHbl
nonyvaetcs, uto cpegHss Temnepatypa B XVl Beke oTnwnuyanacb OT cpefHen Temnepatypbl 3a XVI Bek
npumMepHo Ha 0,2 - 0,5 rpagycos.

3 Hero nonydvaetcs, YTO pasHuua Mexay cpegHumu Temnepatypamu XVII Beka u XVI Beka Haxogutcs B
npegenax npumepHo go 0,5 rpagycos.

MHoro aTo unn mano? Morno nu noxornogaHue Ha nonrpagyca BbI3BaThb ,yMEHbLUEHWE YPOXaeB W MOBbILLEHNE
LieH Ha OCHOBHbIE XW3HEHHbIEe NPOAYKTLI, TONKas TakuMm obpasoM HaceneHue K ByHTy, 6ercTBy unu ronoaHow
cmeptn™?

Ha kakue 0bnacTit Xu3HM MOTNO PacnpoCTPaHMTLCA 1 Oka3aTb BAUSHWUE Takoe 3aMeTHOe noxonogaxue? Cnosa
,0ypHas”, ,kpoBaBas’, ,AEpPEBEHCKOE Hacunue”, ,psd MoXux ypoxaes”, koTopble ucnonbayeT M. Kuin gns
,Manoro negxukosoro nepuoga” 1600-1700 r., yka3biBaloT Ha BOMHbI, youiicTBa, 66AHOCTb M HULWETY, ronogaHune
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HaceneHus. OpHako, HanpuMmep HanmuWcaHHas COBPEMEHHMKOM 3Toi anoxu (B 1656—1674 r.) aHOHMMHas
LPenaumns o Llapctee Bonrapus’, kotopas xpaHutcs B BaTukaHckon Bubnnoteke, pucyeT npoTUBOMONOXHYHO
KapTUHY:

,[Bonrapusi] COCTOMT 13 OYEHb MPOCTOPHbIX W NIOAOPOAHBIX PABHUH, O4EHb BbICOKMX FOp, MPENECTHbIX XOIMOB,
3eneHbIx Ay0oBbIX POl M TyCTbIX NECOB, CPeaM KOTOPLIX MpoTekaeT BONbLioe YMCNO pPeK, B KOTOPbIX €CTb
obunme pasHbiX BUOOB MPeKPaCHbIX pblO, OPOLIAETCS YyAECHBIMM UCTOYHMKAMK, BoraTta NEHULEN, OTNYHbIM
BMHOM 1 APYriMM NpOLyKTaMu NUTaHUS, NPekpacHbIMW (pykTamu U BnaroyxaHHbiMu nactouwamu, nsobunyet
oBUamu u 6apaHamu, kopoBamu, Bonamu, Gyneonamn 1 BENUKONENHLIMIA NowagbMu. 30ech HaXo4aTCs Takke
MHOrOYMCNEHHbIE KoMK ANnst AobblumM 30n0Ta, cepebpa, cTanu, Meau, xenesa v ceuHua” [Spisarevska, 1996].

Takum obpasom, xots 6bl B nepsoit monoBuHe XVII Beka Henb3st rOBOPUTbL O 3aMETHOM MOXONOZAHWN W
YXYOLIEeHUN XW3HW HaceneHus. [owefwme [0 Hac nNyTeBble 3aMeTKM Npoe3kaBlWwwx uyepe3 bankaHbl
NyTEeLWeCTBEHHNKOB B 3TOT NEpPUOA TOXe He AalT OCHOBaHWe BuAeTb cneabl 6eAHOCTM, HULETHI, ronoga.
BoobLe rosops, Hebonbluoe noxonoaaHue B Manoin Asum, Ha bankanax, Ha BrimxHem Boctoke v B CeBepHoit
Adpuke MO0 Aaxe NOBbICUTb YPOXXANHOCTb (3a c4eT 6OMbLUEro KONMYECTBa 0CaaKOB).

4. XpoHonoruyeckoe pacnpeaeneHue 6onrapckux pykonucen ¢ Xl no XVili .

KocBeHHYI0 OLIEHKY ,KOHOMMYECKO 06CTAaHOBKM™ B GOMrapCKuX 3eMNsiX MOXHO M3BMEYb U3 KONMUYECTBEHHOTO
aHanu3a WHTEHCMBHOCTW CO3AaHNs BONrapckux MUCbMEHHBIX NaMSATHUKOB (PyKOMMCeN), Tak Kak W3BECTHO, YTO
Bymara, Ha KOTOpOIA HanucaHbl CTapble Gonrapckue pykonucy, caenaHa Ha 3anage Esponbl. Takum obpasom,
pykonucu MoryT GbITb CBUAETENBCTBOM TOr0, YTO B GONrapckix 3eMnsX AW Nokynanum MMnopTHy” Gymary u
nnaTunM 3a Hee, NPUYEM 3TO MPOUCXOAMIIO BO BPEMeHa TaK Ha3blBaeMoro ,Manoro negHuKoBoro nepuoga”
AaXe HeCKoNbKO Boniee MHTEHCMBHO, YeM [0 1 MOCHE Hero.

[ns aToM Uenu paccMOTPUM XPOHONOTMYeckoe pacrnpederneHne COXpaHUBLUMXCS [0 HallMX AHEN CTapbiX
Bonrapckux pykonucen [Tabov et al., 2004b], oTpaxatowee pacnpegeneHre yucna pykonucen no rogam wx
co3aaHns. OHO NpeacTaBneHo Ha puc. 5 oT nepuogoB “Gonee BbICOKOro” rpadmka Ao Hac gowno Gonblue
pyKomnucen.

pacbuk Ha puUC. 5 NOCTPOEH MO OMMUCaHUSIM M AaTUpoBKam pykonucei B CeBogHom katanore HBKM [MkoHomoBsa 1
ap., 1982). OH oxBaTbiBaeT 823 pykonucu, a 9TO sBnAeTcs OOMbLUOK CryyanHoi BbIOOPKOW W3 BCEX
COXPaHMBLLMXCS [0 HalMX AHen Gonrapckux pykonuceil — BeposiTHO He MeHble 15 - 20 %. 3TOT npoueHT
obecneynBaeT XOpOLLYK MPeACTaBUTENbHOCTL BbIOOPKM W BanWAHOCTb BbIBOAOB “B MEPBOM NPUBMMKEHN”.
MO3TOMY Mbl MOXEM WCMONb30BATh PAPUK A8 aHanm3a MHTEHCMBHOCTM MpoLecca Co3haHus PyKOMWUCEN B
pasHble Neproabl NPOLLIOro.

KoHeuHo, HYXHO UMeTb B BMAY, YTO OO HaC AOLWa TOMbKO 4acCTb pykonmceﬁ, CO3[aHHbIX B AaHHbINA nepuog
BPEMEHU, U YTO HEKOTOPble PYKONUCU nmbo MCNopTUNNCH, nmoo 6binu YHUYTOXEHbI. Bce xe pykonuncu
npeacraBnAanm coboil He TonbKO AYXOBHYI0, HO 1 MaTepuanbHy0 LLeHHOCTb, U 3TO B Hemaromn cTeneHu OoXpaHano
UxXunort He6pe)KHOCTVI, 1 OT 3110ro ymbiCna.

lpacdbmk Ha puc. 5 nokasbiBaeT, 4uto MHTepBan ¢ 1500 go 1680 r. xapakTepusyetcs HambonbLUen
WHTEHCUBHOCTBIO CO3faHus pykonucen. Boiwe 6bino ynomsaHyTo, 4to Gymara, Ha KOTOPOM HanucaHbl CTapble
Bonrapckve pykonucu, caenaHa Ha 3anage EBponbl. Takum obBpasom, nonyvaetcs, 4to B 6onrapckux 3emnsx
noKynanu ,MMNopTHyr" Bymary u nnatunu 3a Hee. OTO NOATBEPXKAAET CBEAEHMS O XOPOLLMX TOProBbIX CBSA3SX C
3anagHbIMK CTpaHaMK 1 O HOpManbHOM NPOM3BOACTBE TOBAPOB, B TOM YMCNE W Ha 3KCNOPT. MCKMoveHnem u3
aTOro BbIBOAA NpeacTasnset nepuog ¢ 1680 no 1720 r., koraa bankaHckuid NONyoCTPOB NOABEPTCA HanageH!am
TaTap; kK HEMy BEPHEMCS MO3Xe.
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Puc. 5. XpoHonoruyeckoe pacnpegeneHue COXpaHMBLUMXCS [0 HALLMX AHEN CTapbIx 6onrapckux pykonucei
[Tabov et al., 2004b]

Takum o6pasom, ,MHpOpMaUMOHHas OCHoBa” KHWUMM Kuina oTpaxaeT Hekne OOLEKTMBHbIE aHOManuu B
JokymeHTax koHua XVI n XVII Beka, a cnegoBaTenbHo, N0 BCEN BEPOSITHOCTU, U B UCTOPUYECKOH KapTUHE 3TOMO
nepuoaa, cyas no nonbITkam HalTK onpasdaHue ,0TCYTCTBUKO MOrMKK’ B NOBEAEHUM Miogei. ABTop npegnaraeT
00bACHUTL aHOManuu noxonogaxuem, ,ManbiM negHUKOBbIM NEPUOAOM”.

30ecb Mbl [OMKHbI CneunanbHo MOAYEPKHYTb, YTO Hajauyue unu omcymcmeue ,,Mano2o J1e0HUKO08020
nepuoda” e obcyxdaembili nepuod epeMeHU He enusiem Hukak Ha npobyiembl, KOmopble Mbl 30eChb
uccnedyem. [ins Hac eaxHo mo, ymo e amo epemMsi Ha bankaHax u e Manoi Asuu 6bin Kpu3suc — B
paboTtax Kuina oH xapaktepuayetcs criosamu ,OyHT’, Hacumve, ,kpoBaBoe” U T.M.; €r0 OTMEYaloT W Ha Hero
CCbINAOTCS aBTOPbI, M3y4atoLLMe N3MEHEHNS CPEAHE MMPOBOI TeMNepaTyphl B npownom. Hac uHmepecyrom
He NPpuYuUHbI KpU3uca, a e20 NposieJieHuUe, USMEHEHUS 8 NOSIUMUYECKOU KapmuHe H20-80cmoka Eeponbi
U 80cMoYH020 Cpedu3eMHOMOpPbSI.

5. Bocctanus u cenapatusm B Typeukon umnepum nocne Cynevimana l.

~

B TBOpuectee M. Kuitna Typuus npefctaeT noyt YTo MaeanbHoin umnepuein”. Ho ceefieHust 0 Hel, KoTopble
[Aal0T HEKOTOpble KanuTanbHble UCTopuyeckue Tpyabl 3a nepuog 1560-1650 r. (nocne npaeneHus Cyneimana
BenukonenHoro), roBopsT coBceM O ApyroM. [lepeyncnnmM HekoTopble M3 Haubonee BaxHbIX COObLITUA B
TYPELKOM UCTOpUM, YMOMSHYTBIX B 10-TOMHOM  SHUMKNONEAMYeckoM u3daHuv ,BcemupHas uctopus”
[Bc UcTopus, 1958].

Bo BTopoit nonosuHe XVI B., B TO Bpems, koraa B EBpone Havanu cknaabiBaTbCs CUMbHbIE LIEHTPaNM30BaHHbIe
rocyaapctea, B OOWWPHOA ¥ MHoronnemeHHo OCMaHCKOW WMNEpUM BHYTPEHHME SKOHOMUYECKME W
NOMWUTUYECKWE CBA3M HE TONMBKO HE YKPEennsammuch, HO, HaobopoT, cTann ocnabesats [Be Mctopus, 1958, 552].
[Mo-BuanMoMy, 3TV NPOLLECCHI MOMYYMIIM TONYOK OT BOEHHbIX nopaxeHuin Typumu. Ewwe npu cyntaHe CyneimaHe
BenukonenHom (1520-1566) B 1556 r. ocaga BeHbl npeTepnena nposan. lNpu ero npeemuuke — Cenume |
(1566-1574) 6bIn npeanpuHAT noxon Ha AcTtpaxaHb (1569 r.). Ho ato meponpusitve, notpeboBaBLlee
3HauYMTENbHBIX 3aTpaT, He MPWHECNO yCnexa: Typeukas apMusi notepnena nopaxeHne u 6bina BblHYXaeHa
oTcTynuth. B 1571 r. coeauHeHHbln noT WcnaHum n BeHeumn HaHec B 3anuee JlenaHToO COKpyLUMTEnbHOe
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nopaxeHue TypeukoMmy noTy. Heygaya acTpaxaHckoro noxoga M nopaxeHwe npu  JlenaHTo
CBUAETENbCTBOBANM O HayaBLUEMCS BOEHHOM ocrnabnenum uvnepun [Bc Wctopus, 1958, 554]. Moatomy
NOMMYHO TpaguUMOHHAsA 3aBoeBaTenbHas nonutuka OCMaHCKOM WUMNepuM, YCMewHo npoBoAMMas Ha
NPOTSXKEHUM OKOMO ABYX BEKOB, HaTankuBanacb Ha Bce Gonee cepbesHble npensatcTBus. CunbHoe U Bce
BO3pacTaBLLee CONpOTUBIEHWE STON NONUTUKe okasbiBanu Poccus, ABCTpus, Mornblia u Ha Cpean3emMHOM Mope
- Ucnaxws.

B aTux ycnoBusx cyntaHckas BNacTb Okadanacb HecnocobHon 06beanHUTL U AepxaTb B NOAYMHEHNE MECTHbIX
(beopanbHblx Briagetenen. ®eofanbl CTanuM CamoBOMbHO MpeBpallaTh OTHAHHbIE B WX pacropsikeHue
YCIOBHbIE BOEHHO-TNIEHHbIE BMAJEHNS B CBOK COOCTBEHHOCTb, @ BOEHHbIE HavanbHUKM CTamnmM YKMNOHATLCSA OT
006s3aHHOCTI copepaTb Ans CyrnTaHa oTpsdbl W OT yyacTus B BOEHHbIX noxopax [Bc Wcrtopus, 1958, 552].
HeHagexHon onopoi CynTaHCKON BacTyu cTana M sHblYapckast apmus. Yceunueluascs 6opeba 3a BnacTb Mexay
OTAENbHbIMK TPYNNUPOBKaMK (heoaanbHON apuCTOKpaTUM Caenana SHblYap CUMoW, akTUBHO y4acTBYIOLLEN BO
BCEeX MPWABOPHbIX WHTpUrax. B pesynbTaTe siHblYAPCKOe BOWCKO MPEBPaTWUNIOCh B OYar MPUOBOPHbLIX CMYT W
maTexen. Tak, B 1622 r. npu ero y4actum 6bin cBeprHyT n ymepuisneH cyntad OcmaH I, a yepes rog cBepryyT
ero npuemHuk — Myctada | [Bc. Uctopus, 1958, 555]. Ewe k koHUy XVI B. NOSBUNNCL HECOMHEHHbIE MPU3HAKM
ocnabnexus cyntackoit Bnactu [Be. ctopus, 1958, 553].

Cnabasi LeHTparbHas BiaCTb B COYETaHWM C OBLUIMPHON TEPPUTOPUEI 1 HEOAHOPOAHBIM HaceneHneM npueena
K ycuneHuio (heoianbHoro cenaparuama.

B 1591 r. npousowno BocctaHue B [uspGekupe. CTONKHOBEHMS HAceneHus C BOWCKOM MpOM3OWnM B
1592-1593 rr. B paitoHax Op3ypyma w bargaga. B 1596 r. BoccTaHusa npoumsownn B KepmaHe M cOCeHWX
paioHax Manon Asumu. B 1599 r. HeQOBONBCTBO BbINIUMNOCL B KPECTBSHCKOE BOCCTAHME, KOTOPOE OXBAaTWIIO
LeHTpanbHble 1 ceBepHble obnacTu AHatonuu [Be. WcTopus, 1958, 554].

OcmaHcKyto UMneputo pacllaTbiBani Takke MHOMOUYMCNEHHbIE BOCCTaHUS. B TeueHWe BCel nepeoi NOMOBUHLI
XVII B. BoccTaHns bekupa Yasywa B bargage, Abasbl-nawm B Op3epyme, Bapgapa Anu-nawm B Pymenuu,
KPbIMCKMX XaHOB W MHOMMX APYrMX MOryLeCTBEeHHbIX (heodanoB crefoBanu ogHo 3a apyrum [Be Wctopus,
1958, 555].

Menkuit aHaTonuitickuin deogan Kapa Asbimku, cobpas apmuio B 20-30 Thic. yenosek, B 1600 r. 3aBnagen
ropogom Karicepn, o6bseun cebsi cynmaHoM 3axeayeHHbIX obnacmell u omka3sancs NnoeuHo8ambCs
cmambynbckomy deopy. Bopbba CynTaHCKMX apMuil C 3TUM HapOAHbIM aHTMEOAamnbHbIM BOCCTAHMEM
npogomkanack B TeveHne natu net (1599-1603) [Bc WcTopus, 1958, 552).

OpHako v B TeuyeHue Bcen nepsoit nonosuHbl XVII B., aHTMeoAanbHble BLICTYNNEHNS KPECTbSIHCTBA He
npekpawanuce. OcobeHHO cunbHbIM ObIno ABMKeHWe ,mpkenanu” B 1608 r. B aToM BOCCTaHMM Hawwna CBoe
oTpaxeHne 6opbba nopabolleHHbix Hapogos Cupum 1 JinBaHa 3a 0CBODOXOEHWE OT Ura TypeLkux deoaanos.
PykoBoauTenb BoccTaHus [hxaHnynaa-orny NpoBoO3riacun He3aeucuMocmb 3axeayeHHbIX uM obmacmell v
npunaran ycunus K Tomy, 4tobbl npueneyb Ans 6opbbbl NPOTUB CynTaHa HEKOTOpble CPeAM3EMHOMOPCKME
rocynapctea. OH 3akmoyun, e yacmHocmu, 002080p ¢ eenukum 2epyozom TockaHbl [Bc Victopus,
1958, 552].

Ele bonee cunbHbIMM Obin 80cCcmaHus HETYPELIKMX HAapoaoB nmnepun B EBpone, ocob6eHHo Ha bankaHax,
HanpaBneHHbIe NPOTUB TypeLKoro Braablvectsa [Bc Wctopus, 1958, 552].
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6. MexayHapogHbIv ctatyc Typeukon umnepun Ha kapTtax 1575-1650 r.

EcTecTBeHHO, YTO HECTAbUNBHOCTb U NEpPEMEHbI B MONUTUYECKON 0BCTAHOBKE MOTYT MOPOAUTL B COBPEMEHHON
Hayke 60nbLUOe pa3Hoobpa3mne He TONMbKO OLEHOK, HO M BEPCHIA MPOUCXOAALLMX COBLITUA.

Hanpumep, paccmoTpum BoccTanue [xannynaga-orny B Cvpum u Jiuearne. OBpaTiiM BHUMaHKE Ha TO, YTO Tam
Obino  co3daHO  HEe3aBUCMMOE  FOCYdapCcTBO, KOTOpPOE  MOAAEPXMBANO  OTHOLIEHUS C  APYrMMM
CpPeam3eMHOMOPCKAMW  TOCYAapCTBaMM M 3aKMo4ano C HUMW JOTOBOPbI, B YaCTHOCTM, C BEMMKUM repLorom
TockaHbl.

OuyeBugHO, YTO AN 9TMX cTpaH panoH Cupun u JlBaHa He Obin NOA BRNacTbi TypeuKkoro CyntaHa — W
COOTBETCTBEHHO He BXOAWI B COCTaB TypeLKon umnepum.

Utobbl nyywe noHaTb npobnembl, KOTOpble COBMpaemcs 3aTpOHYTb, MOXEM MPOBECTU napannens ¢
ceropHsiwHen npobnemoit Kocoso. [ns Cepbum n HekoTopbIx CTpaH Mupa KocoBo SBRSIETCS TeppuTopuen
Cepbuu; ona apyrMx CTpaH mupa 3T0 — CaMOCTOATENbHOE rOCyAapcTBo. [pu aTom Xu3Hb B camom Kocoso
npotekaeT 6e3 koHTpons Bnacten Cepbuu, Tak, kak ByATO 3TO HE3aBMCUMOE rOCYLapCTBO.

ﬂoaTomy nonpo6yeM BbIACHUTb, WK, TOYHEE, NMOKa3aTb HarnAagHO, Ha CTapbIX reorpad)mqecmx KapTax, Kak
Jilogn TOro BpEMEHU B 3anagHon u LleHTpaanon EBpone npeacrasnAanu cebe npoucxogdiliee u Kak
M3o6pa>|<an|/1 nonnTnyeckmue peanum bankaHckoro nonyocTpoBa.

CHavana paccMOTPIUM OAMH XapakTepHbIi 06bekT — MakegoHUSA, pervoH/cTpaHa B camoM cepaue bankaH.

Kak 66110 ckasaHo Bbiwe, B § 5, B nepsoit nonosuHe XVII B. npoucxognno “BocctaHne” Bapgapa Anv-nawm ,B
Pymenun”. Ho, kak n3BecTHo, Bapaap — camas KpynHas peka B cerogHswHen MakenoHuu, a HasBaHue Pymenus
00bl4HO 0603HA4Yano BOCTOYHbIE W LEHTpanbHble 4acT barkaHckoro nomyocTpoBa, T.e. OYeHb 4acTo
MakegoHus Bxoguna B Pymenuto.

Paccmotpum kapTy EBponbl u3 atnaca [lypago [Dourado] Ha puc. 6. ATnac gatupyetcs npuMmepHo okono 1576
r. Ha Hen Bcto KOro-BoctouHyto EBpony 3aHumaioT age ctpaHbl; MakegoHus u Typuus. Typuun oTBegeHa, rpy6o
roBops, y3kasi “nonoca” B BOCTOYHOM YacTh bankaHCkoro nomyoctpoBa, BAOMb YepHoro mops. 3anagHble u
LeHTpanbHble YacTu bankaH 3aHumaeT MakegoHus. FAcHO, YTO B rnasax aBTopa kapTbl MakeaoHus Bbirnsgena
BonbLMM MO pa3mepam, CUMbHBIM FOCYAApPCTBOM. JTO Kak pa3 COOTBETCTBYeT TOMy, YTo Bapgap Anu-nawa He
NOOUMHSANCA LEHTPanbHOW, ,0PMLManbHOR” — C TOYKM 3PEHWS COBPEMEHHOM Hayku — Bnact Typuuu. He
UCKIIOYEHO Aaxe, YTO Te, KTO NPU3HaBanu ero He3aBUCUMbIM BNafeTeneM, Hasblsanum ero no-4pyromy, Apyrum
TUTYNOM, Hanpumep cynTaHoMm. logyepkHeM, 4TO MpaKTUYECKM Ha BCex kapTax EBpormbl, CO3gaHHbIX B
1575-1650 r., MakeoHWS npeacTaBreHa kak OTAENbHOE rocyAapcTBo, CO CBOMMM rpaHuLaMm.

Kpuauc Typumn” B nepuog 1575-1650 r. oveHb XOpOLLO NpocnexuBaeTca Ha kaptax Esponbl M Asun TOro
BpeMeHu. OHU NoKasblBaloT kKapTuHy pacnaga OcMaHCKoN UMNEepUn Ha OTAEMNbHbIE YacTy.

MunoTHble uccnenosanus [. dumkosoit, E. Kenesemxmera u W. Tabosa [Dimkova et al., 2006] nokasanu, 4yTo
BNMoTb 40 cepeamHbl XVII Beka HaseaHue “Typums” U W3BECTHbIE ero SkeuBaneHThl (OcMmaHckas umnepus,
OTTOMaHCKas MMNepus 1 T.n.) NPaKTUYECKM OTCYTCTBYIOT Ha reorpacnyeckmx kapTax.

KapTbl Ha puc. 7 paloT HarnsgHoe npefcTaBrneHne o npobrnemax, CBA3aHHbIX ¢ 3TUM (heHoMeHOM. KapTuHa
pasgeneHns eBpOMENCKOro KOHTUHEHTA Ha cTpaHbl/rocydapctea k 1630-omy rogy, “yBuaeHHas rnasamu
ucTopuyeckoi Haykm XX Beka”, NpeAcTaBneHa Ha kapTe cresa. CnpaBa psidoM C Hel npeacTaBieHa ogHa u3
kapT EBponbl, co3aaHHbIX kapTorpadhamu nepsoit nonosuHel XVII B. Ee aBTopom siBnsietcs lNetpyc bBepTuyc
(Petrus Bertius); nsnatenem - Menbxvop TaBepHue. KapTta HanevataHa B [apwxe B 1627 T.
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Puc. 6. Kapta BoctouHoro CpeansemHoMopbst u3 atnaca @. saw ypano (Ferndo Vaz Dourado, 1520-1580),
okono 1576 r., ctp. 16-17 [Dourado]

Fount & Totel E T i

Puc. 7. Cnesa: nctopudeckas kapta Esponbl 1630 r. [EBpona 1630, istoria.ru]

Tako COBPEMEHHAs MCTOpUYECKasi Hayka PUCYET MONUTUKO-aAMUHWUCTPATUBHYIO KapTWHY €BPOMEnCcKoro
koHTMHeHTa. CnpaBsa: peanbHas kapTa EBponbl 1627 r. AeTop Metpyc beptuyc (Petrus Bertius), Mapwx, 1627 T.
[Sanderus].



336 International Journal "Information Technologies & Knowledge" Volume 8, Number 4, 2014

[laxe ©Gernoe cpaBHeHWE KapT Ha puc. 7 MO3BONSIET OOHapYXMTb 3aMETHble Pasnnynst B MONUTMKO-
aaMUHUCTPATMBHOM pa3saeneHun EBponbl, NpeacTaBneHHOM Ha HuX. [nsi Hac 0COGEHHO BaXHO, YTO PEr1OH
toro-BOCTOYHOI EBPONbI BLIFMSANT Ha 3TUX KapTax COBEPLUEHHO MO-PasHOMY.

Kak BngHO Ha KapTe cresa, Mo MPUHATOMY B COBPEMEHHOW WCTOPUYECKOW Hayke MHeHuto, okono 1630 r.
BankaHckuin nonyocTpoB Lenukom Haxoguncs B npegenax OttomaHckoi Mmnepum. K ceeepy or [yHas
HECKOMbKO CTpaH, BXOAALLMX B 3Ty UMNeputo, 0603Ha4YeHbI CBOUMU Ha3BaHUAMM — NO-BUAUMOMY, 3TO YKa3blBaeT
Ha HEKOTOPYI MX OTHOCUTENbHYK aBTOHOMMIO. Tepputopus K tory oT [lyHas npegcTaBneHa, obpasHo roeops,
,CEPbIM NATHOM”, HepasnuuumblM oT Marnoi Asuu.

B T0 e Bpems Ha KapTe cnpaea Mbl BUguM ,rnasamu MeTpyca bepTunyca” 4OBONBHO NECTPYHO KAPTUHY CTpaH
UMEHHO Ha TeppuTopun bankaHckoro nonyoctpoea 1627 r. Tam ecTb bonrapus, ectb I'peunsi, ectb PomaHus
(prc. 8); OHW MPUCYTCTBYIOT HE TOMbKO HA3BaHUSMW, HO U CO CBOUMM rpaHWLaMu, OKpaLUEHHbIMWA pasHbIMMU
LBeTamu.

7

Puc. 8. YBenuyeHHble hparMeHThbl KapT Ha puc. 7

bankaHbl kapTel bepTuyca oTnuyarTes oT bankaH ctopudeckon” kaptbl 1630 r. He TOMbKO NECTPOTON CTPaH.
KoHTpacT mMexgy HAMKU yCUnuBaeTCs TeM, UTO Ha kapTe beptuyca ,Hem Typyuu”. TouHee, Hem Ha3eaHus
cmpaHbl, 8 KOMOPOM MOXHO 6b110 6bI y3Hamb Kakyto-HU6YyOb (hopMy 3HaKOMbIX HaM ,,OmmomaHcKas
umnepus”, ,,OcmaHckasi umnepus”, ,, Typeukas umnepusi”, ,, Typyusi” v T.n.

Bce 370 BeaeT k ecTECTBEHHLIM Bonpocam: 1) He siensomes lu OmMMeYeHHbIe 8biwe 0CO6eHHOCMU Kapmbl
Bepmuyca ucknioyeHuem e coesokynHocmu kapm XVII e.? W ecnu He sBnswTcs, TO 2) 6bmu au
ueHmpanbHble U 80CMOYHble meppumopuu  bBankaHcko2o nosmyocmposa 4Yacmbl MypeyKo2o
2ocydapcmea (Typeukol/ OcmaHckol/ Ommomarckol umnepuu) e nepeoli nonosuHe XVl e.?

MyTb K OTBETAM Ha 3TW BOMPOChI NEXMT Yepe3 BHUMATENbHBIA aHan13 MHOMMX JOKYMeHTOB. Cpeau HUX BaxHoe
MecCTO 3aHUMaloT KapTbl EBponbl n Asum, usaauHblie B nepuog 1570-1700 r. [oaToMy ecTeCTBEHHO B MeEpBYIO
ovepedb 06PaTUTLCA K HUM U U3y4uTb HA HUX pervoH Bankad 1 Manoi Asuu: Kakve B HEM CTpaHbl W Kakue y
9TUX CTpaH Ha3BaHus?

Hamu 6bin npoBegeH aHamua 6onblioro uucna kaptT Esponbl m Asum XVI, XVII n Havana XVII Beka u
npefCTaBNeHHbIX HA HUX CTPpaH, rpaHuy, U Ha3saHwi cTpaH [Dimkova et al., 2006]. 3gecb Mbl nepeumcnum B
XPOHONOMMYECKOM nopsiake Hanbonee npeacTaBuTENbHbIE M3 HUX — CHavana kapTbl EBpoMbl, a 3aTeM KapTbl
Asnn. Hn Ha ogHon 13 HKMx 4o 1650 r. HeT HaseaHwit ,Typums”, ,Typeukas umnepus’, ,OcMaHckas umnepus”,
,OTTOMaHcKkas umnepus” unu nogobHbIE UM, U HET Ha3BaHWS, KOTOPOE roBopuUNo Bbl O CyLLECTBOBAHWUW TaKoiA
€MHOM MMNepuK, OXBaTbIBaOLLEN 3aMeTHbIe YacTu bankaHckoro nonyocTposa.
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KapTbl EBponbl Agpeca B MHTepHeTe, rae BbiCTaBMeHbl KapTbl, MOXHO HalUTW Ha cailTe eBPONENcKoro npoekTa
DIGMAP http://portal.digmap.eu/, yyactHukom kotoporo B 2006 - 2008 r. Gbin nepsbIi M3 aBTOPOB HACTOSILLEN
cTatbu.

Kapra E-1. Kapta Esponbl (,Europae”) Abpaxama Optenus (A.Ortelius), 1573 r. (Van der Krogt 3, 1000:31A;
Van den Broecke, 5) [Sanderus]. 13 atnaca Theatrum Orbis Terrarum [Ortelius, 1573]

Kapta E-2. Kapta A6paxama Optenus “Espona’ (Evropae) u3 ero atnaca “Theatrum Orbis Terrarum’,
Antwerpen, 1579 [Sanderus].

Kapra E-3. Anneropuyeckas kapTa ,Europa Regina’, npeacraenstowlas Espony B BUe XeHCKOR urypbl (puc.
9, [Mlnster, 1628]). Bnepsble nosiBunace B ugaHusix ,Kocmorpadmn” CebactbsiHa MioHctepa B 1580-bix
rogax. MocneaHee n3gaHve MioHcteposckoin “Kocmorpacun” patmpyetcs 1650-biM rogoM, HO B HEM Takom
KapTbl yXXe HET; NO-BMAMMOMY, ee BKIToYany B kHury o 1628 roga.

Kapta E-4. KapTa EBponbl 13 nepsoro nonHoro usganusa ,Atnaca” lepxapga Mepkatopa [Atlas, 1595]. AsTop
kapTbl [epxapg MepkaTop, peaakTop — ero colH, Pymonba Mepkatop.

Kapta E-5. Anneropuyeckas kapta ,Europa Regina’, npeacraensiowas Espony B Buae XEHCKOM urypel.
AsTop XaitHpux BetoHTUHT [Buenting, 1592].

Kaprta E-6. KapTta EBponbl 13 atnaca “3epkano mupa, unm 3nutoma k Teatpy Optenus” [Epitome Ortelius,
1598]. ABTop 3axapuac XeilHc.
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Kapra E-7. Hassanve “Europa”. AsTop kapsl M. Keaa (M. Quad); rpasep — . Byccemaxep (J. Bussemacher).
Oxono 1600 r. [Sanderus]

Kapra E-8. Kapta “HoBoe onucanne Esponbi” Mogokyca Xonauyca (Van der Krogt 1, 1000:1B). U3 “Atnaca’”

MepkaTtopa-XoHguyca [Mercator & Hondius, 1609], [Sanderus].

Kapta E-9. “ad magnae Europae Gerardi Mercatoris P. imitationem, Rumoldi Mercatoris F. cura edita,...

Duysburghi Cliuorum typis aeneis” [Mercator & Hondius, 1613].

KapTa E-10. “Europ, and the Chiefe Cities contained therein, described with the habits of most Kingdoms now in
.. ABTop [xoH Cnmig. [og msrotoenenus 1626 [Ruderman].

e 3
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Puc. 10. ®parmeHT kapTbl EBponkl H. CaHcoHa (1600-1667) 13 atnaca [Sanson, 1670]. 3arnaswe kapTbi:
L'Europe par N Sanson geographe ordre du roy revele et changée en plusieurs endroits suivant les mémoires
les plus recents ; par G Sanson.

Kapra E-11. Kapta ,L'Evrope” (,EBpona”) M. beptuyca [Sanderus]. Mapux, 1627 r. (cM. puc. 7).
Kapra E-12. Kapta Esponbl u3 “Kocmorpadpuu” MioHcTepa, 13 usaanus 1628 r. [Minster, 1628].

Kapra E-13. “Europa recens descripta” (HegaeHee onvcanue Esponel). Aetop Bunnem bnay (Willem Janszoon
Blaeu). l'og nsrotoenenus 1630 [Ruderman].

Kaprta E-14. “Europa Exactissime Descripta” (“TouHenwwee onucanve Esponbl). AsTop eHpux XoHauyc. [of
usrotosnexns 1630. AmMcTepgam.

Kaprta E-15. “Europa Exactissime Descripta” (“TouHenwwuee onucaHve Esponbl). AsTop eHpux XoHauyc. [of
usrotosnexns 1635. AMctepgam.

Kapra E-16. Kapta EBponbl “Evropa Noua Delineatio” (‘Hosoe HaueptaHue EBponbl”). ABTop Mateyc MepuaH
(Matthaus Merian). W3roToBneHa okono 1640 .

Kapra E-17. “HepasHee onucanue EBponbl” (Evropa recens descripta). Astop Bunnem bnay (Willem Janszoon
Blaeu). l'og n3rotoenenus 1640. Amctepaam.

Kapta E-18. “HenasHee onucaHue EBponbl” (Evropa recens descripta.). AsTop Bunnem bnay. Amsterdam,
1644-45 [Sanderus]. (Van der Krogt 2, 1000,2; Schilder 6, 26.3.)

Kapra E-19. Kapra “EBpona” (EUROPA) ®ununna Kntosepa [Cluver, 1661].
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Kapra E-20. Kapta ,L'Europe par N Sanson geographe ordre du roy revelie et changée en plusieurs endroits
suivant les mémoires les plus recents” u3 atnaca [Sanson, 1670]. Ha cdparmeHTe kapTbl Ha puc. 10 Hapsay ¢
Ha3BaHMSIMU CTPaH, KOTOpble BCTPEYAOTCS HAa MOYTM BCeX KapTax nepson nonoBuHbl XVII B. — Cepbus,
Bonrapus, PomaHusi, MakefoHWs —Mbl BUAUM UaYLLY0 N0 AnaroHanu Hagnucs kpynHbimu 6ykeamu: TURQUIE,
uyTb HUKe — EN, a nog Hum — EUROPE. T. e. Typyus e Eepone.

Kapra E-21. Kapta EBponbl Hukons ge ®epa (Fer, Nicolas de, 1646-1720). 3arnasue kaptol: L'Europe / par N.
de Fer. l'og u3gaHus 1695.

- HiF
|l ik, o8t
ikt f__.'.\{'.{‘-;:"r;.m |
&l |y e W
b7 M e
' - [

Puc. 11. ®parmeHT kapTbl EBponebl Hukons ge ®epa. 3arnaswe kaptsl: L'Europe / par N. de Fer. l'og n3gaHus
1695.

®parmeHT Ha puc. 11 aaet usobpaxerue yactu bankaHckoro nomyoctpoea Ha kapte H. ge ®epa “L'Europe / par
N. de Fer”. Hapsgy ¢ Ha3BaHMsMM CTpaH, KOTOPbIE BCTPEYAIOTCA HA MOYTM BCEX KapTax nepeoi nomnoBuHbl XVII
B. — Cepbus, bonrapus, Pomanus, — 3aeck Mbl Buaum Hagnuck kpynHeimu Byksamu: TURQUIE EUROPRe, m. e.
Eeponelickas Typyus.

MNepexoaum K kaptam Asuu:

Kapta A-1. HassaHue kapTbl: ASIAE NOVA DESCRIPTIO. Astop: Abpaxam Optenuit. 3 atnaca “Theatrum
Orbis Terrarum”, 1570.

Kapta A-2. ,ASIA ex magna orbis terrae descriptione Gerardi Mercatoris desurupta studio et industria G. M.
lunioris”. AsTopbl kapTbl Mepxapa Mepkatop 1 ero cbiH, I'epxapg Mepkatop MnagLwwui [Atlas, 1595].

Kapra A-3. HaseaHue: Asnsa (ASIA). AsTop kapTbl [Lx. Maxwhru. U3 “Teorpacun” Mtonemes, Beneuusi, 1596.
Kapta A-4. “Hosoe onucanne Asun” (Asiae Nova Descriptio). Astop WMomokyc Xonanyc (Jodocus Hondius).
W3paHa B AmcTepgame, B 1613 r. [Swaen].

Kapra A-5. Kapta Asu B. bnay. Hassanue: ,Asia noviter delineate” (Asus BHOBb onucaHHas). [of usgaHus
1617 [Nationaalarchief].

Kapra A-6. Kaptra ,Asia ex magna Orbis terre descriptione Gerardi Mercatoris” 'epxapoa Mepkatopa
Mnaguwero. U3gaHa B Amctepaame B 1630 r. B u3gatensctee XoHauyca.

Kapta A-7. Hassanwe: “Asia noviter delineata” (Asus BHOBb onucaHHas). ABTop kapTbl: Bunem bnay. [og
usgaHus 1631 [Nationaalarchief]. Ha doparmeHTe kapThbl Ha puc. 12 BUAHbI rpaHuLsl Hatonun” — rocygapcTea B
Maroi Asuu.
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Kapta A-8. HassaHue: Asusi (Asia). Astop M. Knonnewbypr (J. P. CLOPPENBURGH). Amsterdam, 1632
[Swaen].

Kaprta A-9. HaseaHue: ASIA noviter delineata Auctore Guilielmo Blaeuw. Astop: Bunnem bnay. Amctepaam,
1634 nnn 1635 .

Kaprta A-10. HassaHue: ASIA noviter delineata Auctore Guiljelmo Blaeuw. Astop: Bunnem bnay. Amctepaam,
1640 r. [Swaen).

el AYAMAN o
R alim il o

s

Puc. 12. ®parmeHT kapTbl A3un B. bnay. HassaHue: Asia noviter delineata (Asus BHOBb onucaHHas). [og
n3paHus 1631.

Puc. 13. Oro-Boctok BankaHckoro nonyoctposa 1 Manas Asus. @parmeHT kapTbl A3un. HasBaHve kapTbl: A
generall mappe of Asia designed by Mounsieur Sanson geographer to the French king &c. rendred into English &
ilustrated by Ric: Brome by His Majtis. Especial Command London Printed for Ric. Blome, 1669. AsTop kapTbi:
Richard Blome. 13 atnaca [Blome, 1670].

Kapta A-11. 3arnasue kaptbl: Asiae nova apud Hugo Allardt. AsTop: Xbtoro Annapg (Hugo Allard, ok. 1628-
1691). Amsterdam, 1660-1669.

Kaprta A-12. HasBaHnue: ASIA noviter delineata Auctore Guiljelmo Blaeuw. Astop: Bunnem Bnay. og usganus
1662.
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Kapta A-13. Ha “O6wen kapte Asun” (A generall mappe of Asia) Pnyapga brnome atnaca [Blome, 1670]
HaseaHue Typyuu ecmpeyaemcs 08a pasa: B popme Turkey Ha Tepputopun bankaHckoro nonyoctposa v B
topme Turkie in Asia Ha TeppuTopuu Manoi Asun (puc. 13). HenocpecTBeHHO nof Ha3saHuem Turkie
HaxoauTcsa HasBaHwe Anatolia BMecTo 06blyHoro ang kapt XVII . “Natolia”.

Utorm § 6: B paccMOTpeHHbIX [BYX XPOHOMOTMYECKM YNOPSLOYEHHbIX MOCNEA0BATENbHOCTAX KapT —
COOTBETCTBEHHO EBponbl 1 A3um, usnaHHblx B uHTepsane ¢ 1570 no 1700 rog — HasBaHue Typuusa Bhnepsble
BCTpeuaeTcs Ha kapTax CaHcoHa u brioma 1670 r. Hawm uccnegosaHns nokasanu, yto nocrne 1670 roga Ha
kaptax EBponbl n A3un Bce valle BCTpeyaeTcs HasBaHue Typuum — noBepx HasBaHuii Bonrapus, Cepbus,
MakegoHus, [peuus, NOCTENEHHO BbITECHSS UX.

Mbi He eudenu kapmbi Eeponbi unu A3uu uHmepeana 1580-1650 2., Ha Komopol ecmb Ha3eaHue
Typyuu.

lMogyepkHeM cneumarnbHO, YTO B 9TOT Mepuod “3gaBanuch KapTbl Typeukon UMnepun, HO Ha Hux nbo He
yKa3aHbl rpaHulbl umnepun, nNubo OHa pasgeneHa Ha OTAenbHble ,FOCYAapcTBa’, Kak HanpuMmep Ha kapTe
Cnuirpa 1626 roga Ha puc. 14.

Puc. 14. Kapta Typeukoit umnepun 1626-ro roga: ,The Turkish Empire. Newly Augmented by John Speed.
London, 1626". AsTop [xoH Cnuing

370 — nepBas kapTa pervoHa bankaH u brivxxHero Boctoka, usgaHHas B AHInuM. Ha Helt YeTko 0603HaYeHbI
rpaHuLbl Mexay OTAenbHbIMU rocygapcTeamu’. Hanpumep, rpaHuueit obeeneH pervoH Cupuu, rae kak pas B
nepson YetBeptn XVII BEka MpoM3OLNO ,BOCCTaHWE [xenanu’; pykoBoguTenb BoccTaHusa [DkaHnynag-orny
MpOoBO3rnacKn He3aBMCMMOCTL 3axBadeHHbIX MM obrnacten (cm. § 5). Ckopee Bcero, Ha3BaHWe KapThl , TypeLkas
Mnepunsa” COOTBETCTBYET COBPEMEHHOMY TepMuHy ,brivkHuin BocTok”. PasHble ,BapuaHTbl” pacnonoXeHus
rpaHuL, BCTpevalolWmecs Ha pasHbiX W34aHMsX, CKOpee BCEro WMMICTPUPYIOT pasHble TOYKW 3peHnst Ha
NOMMUTUYECKYI0 aBTOHOMMIO MIM CAMOCTOSITENBHOCTb OTAEMbHbIX NPOBUHLMIA Mnepun.

WHdopmaums Ha kapTax B COYETAHMM C [aHHbIMM, ONUCaHHbIMM B § 5, JaeT OCHOBaHWE MPeanoXuTb
CriegyroLLyl0 2unomesy O COCTOSHWW TypeLKux 3emenb B nepuog npumepHo ¢ 1570 go 1660 r.: nocne GuTebl
npu Jlenanto (1571 r.), roe Obin pasrpoMeH W YHUYTOXeEH Typeukuin ¢noT, Typeukas uMnepus npuiina B
ynagok, notepsina o6LIMPHbIE TEPPUTOPUM, B HAaCTHOCTW BankaHCKMI NonyocTpoB. Ynan u aBToOpUTET UMMEPUN.
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Mocne cepeauHbl XVII B. HACTYNUN HOBbIN BOCXOA, TypeLKoi MMNepun: ¢ NOMOLLbIO TaTap nocrne yAayHbIX BOMH
el1 yanocb BHOBb YCTaHOBUTL KOHTPOMb HaZ KOro-BOCTOKOM EBpOnbI.

B nonb3y aToi runoTeskl roBopsT U 0bCyxaaemble Hamm 0COBEHHOCTH MHGOpMaLmK, n3BneveHHon M. Kuiinom
113 OCMaHCKIX apX1BOB.

7. M'panunubl Typuum Ha kapTax 1575-1650 r.

Ha xpoHonoryecku ynopsgoueHHon nocnesoBaTensHOCTU (hparMeHToB U3 NaTu kapT A3um Ha puc. 15 (YeTbipe
U3 HUX — kapTbl bnay 1631, 1634, 1640 n 1662 r., n ogHa — kapTa Annapaa 1660 r.) MoxHO npocneauTb 3a
U3MEHEHWeM rpaHuL, rocyaapcTea Hatonus (AHaTonus), pacnonoXeHHOro Ha nonyoctpose Manon Asuu.

e

1660 1662

Puc. 15. XpoHonornyecku ynopsgoyueHHas nocneaoBaTenbHOCTE parMeHTOB M3 NSTH kapT Asui (YeTbipe 13
HUX — kapTbl briay 1631, 1634, 1640 1 1662 r., n ogHa — kapTa Annapaa 1660 r.). 3Tu kapTbl PaCCMOTpPEHbI
Bbiwwe. 10 9TUM hparmeHTam NpoCnexXnBaeTCs TeppUTOpUansHOE pacluMpeHmre “aHaTonunCKoro” rocyaapcTea B
nepwog npumepHo ¢ 1630 fo 1660 r. v ero “npespatLieHne” B TypeLKyo UMNeputo.

Ha nepeoii kapTe — 1631 r. — TeppuTOPUS 3TOTO rOCYAAPCTBA MPAKTUYECKM COBNAdaeT ¢ camum Manoasuickum
nonyoCTPOBOM. YXe Ha CriedytoLLen kapTe BUAHO, YTO OHO PaCLLMPUIIOCh Ha BOCTOK B CTOPOHY [lepcuu, 1 4To K
HeMy MpUCOEOMHWNOCH BOCTOYHOEe nobepexbe CpeanseMHOro wmopsi. Ha cregylowmx Tpex Kaptax
3auKCMpoBaHa 9KCMaHCUs Ha Kor, NPUMepHO [0 cepeduHbl Apasuidckoro nonyoctposa. Bce ato paer
OCHOBaHWe CYnUTaTh, YTO UMEHHO 3TO rocygapcTBo 0603HayYeHo Ha psae kapt nocne 1570 1. (a ¢ 1690 r. — Ha
BCex kapTax) kak Typums, TypeLkas uMnepus u T.n.
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To, 4TO Ha KapTax rocnoacTByloLlee nonoxeHne B Manon Asun 3aHMMaeT HasBaHwe Hatonus (AHatonms),
MOXHO OOBACHWTL pasHbiMi  obcTosTensctBami. Cpean  HUX  YNOMSIHEM  BEPOSTHYH — heofanbHyto
pa3obLLEHHOCTb M HE3aBMCUMOCTb OTAESbHbIX PErvoHOB, KOTOpble MOMMW caenatb TEPMUH “umnepus”
HenoaXoAsWMM, Mo KpanHeln Mepe, B YacTW €BPOMEMCKUX CTpaH, a HasBaHue “Typuus” — CrMwkom obLymm.
Bnpouem, Ha3saHue Hatonus (AHaTonmsi) — “BOCTOMHas cTpaHa” — Toxe obllee; no-BMAMMOMY, OHO YXOQMT
KOPHSIMM B MPOLLIOe, BO BPEMEHA “BOCTOYHON” PUMCKOM MMNepum.

8. Typums Bo BTOopon nonosuHe XVIl Beka

OBHapyxeHHbI B cemm cTaTbsx M. Kniina “gokyMeHTanbHbIN CpbiB” OCMaHCKUX apXMBOB BTOPO nonosuHbl XVII
BEKa HaxoguTcs B Koppenauun ¢ rrybokum Kpuaucom 6onrapckoit MUCbMEHHOM MPaKTUKKM 3TOM Xe 3MoXM,
BbISIBMIEHHbI B MCCneaoBaHuy Bonrapckux pykonucein — cMm. § 4 u rpaduk Ha puc. 5. Asnsiotcs M 9Tu
KPU3MCHble ABNeHns B BoNrapckom KyrnbTYPHOM 1 OCMaHCKOM aaMUHUCTPATUBHOW XM3HWU CNELCTBUEM TaTapCKux
HawecTBuiA 1 BoiH B BocTouHom EBpone Bo BTOpoi monoeuHe XVII B.? B kakol Mepe TaTapckme BOEHHble
OTpsAbl MO MOMOYb TYPeLKOMY CyrnTaHy BHOBb YTBEPAWTb CBOK BrnacTb Ha bankaHax? OTBeTbl Ha 9TU U
nopoGHble BONPOCHI JOMKHBI faTh AanbHenwmne bonee nogpobHble nccnenoBaHus. Mbl fobaBum TONbKO OAnH
LONONHUTENbHBIN LWTPUX, Bpocatowmit CBET Ha BO3MOXHOE CyLLECTBEHHOE NpucyTcTBUE Ha BankaHax apmui u3
pervoHa mexay [JHenpom 1 Bonroi.

910 — Hagnueb Czerkessorssag — Yepkecns (Ha BEHrepckoM s3blke), pacnonoxeHHas Mexay pekamm Cepbckas
(3anagHas) Mopasa u Orocta (puc. 16) Ha kapte 1692 roga. Peub wget o Kapte [yHas oT BeHbl g0
Hukonons™, 4YbMM aBTOpPOM SBMSETCA rnaBHbI kapTorpad BeHeumanckoin pecnybnuku BunuyeHuyo Mapus
Koponennu (1650-1718)°.

Puc. 16. dparmeHt "Kaptbl [lyHas ot BeHbl o Hukonons®, 1692 rog. Hagnuecs CZERKESSORSSAG -
Uepkecus (Ha BEHrepCcKoM S13bIke). ABTOp KapTbl [MaBHbIi kapTorpad BeHeumaHckomn pecnybnmku BuH4eHL0
Mapusi Koponennu (1650-1718)

9. OcMaHCKUI ,,Manblv NeAHUKOBLIN Nepuoa” B JOKYMEHTaxX CBOEro BpeMeHW: B3rnsabl
“nHyTpun” (M3 apxmMBoB) 1 “cHapyxu” (no “3apybexHbIM” JOKYMeHTaMm)

B § 2 1 § 3 6b1n0 ycTaHOBNEHO: AaHHbIe U3 cemu cTaTeit M. Kuiina aaioT ocHoBaHWe Ans NpeanonoXeHus, YTo B
nepvog npumepto ¢ 1580 no 1700 rog Typewukoe rocyfapcTBO NEPEXMNO 3aMeTHbIN kKpuauc. M. Kuiin 3ameTun
9TOT KPU3UC W nmpepnaraeT (Hapsgy CO MHOTMMW ApYrumu aBTopamm) obbsicHeHue (CM. Bbiwe, §3), YTO OH

4 Kapta 13 konnekuuv a-pa CumeoHa CumoBa. M3gaHa B: [Bunrapckute 3emu ..., 2008, 284, 287 — 288].

5 O BbigswxeHnn KopoHennu Ha noct Kaprtorpada CepeHuccumon Pecrybnuku BeHeuum n €ro UCKMHOUMTENBHOM
aBTOPUTETE YYEHOr0-3HLMKNONeauMcTa, cM. nogpobHo B [Stevenson, 1921, 92 — 120].
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BbI3BaH CHKEHMEM CPeOHEerofoBbIX TeMnepatyp, B pe3ynbTate KOTOPOro Npou3oLLNO YMEHbLUEHUE YPOXaEeB
MOBLILLEHNE LieH Ha OCHOBHbIE XW3HEHHbIE NPOAYKTbI, TONKaKWMe HaceneHue K OyHTy, GercTBy unm ronoaHo
cmepT. OH cocnancs Ha MHEHWS! HEKOTOPbIX WCTOPWKOB, CBS3biBaOWMX OYHTbI W BOCCTaHWS MECTHOrO
HaceneHus B pernoHax Mimnepum ¢ aaHHbIMM 06 nameHeHun knumarta [Kuian, 2005, 390].

B 70 e Bpemsi HW MpsiMble CBEAEHWS COBPEMEHHWKOB, OMMChIBAOLMX NpoLBeTatowme 3emni Bonrapum, Hu
KOCBEHHble [JaHHble (HanpyuMep — M3roTOBMEHME PYKOMUCEN), He MOATBEPXKAAKT NPEANONoXEHUS O 3aMETHbIX
YXYALUEHUSIX KIMMATUYECKIX YCIOBMIA.

l'eorpadmyeckme kapTbl, co3aaHHble B 3anagHon Espone B nepuog 1580 - 1700 r., HarmsgHO MokasbiBatoT
,CenapaTuam pervoHoB” Mmnepun, OT ocrnabeBaHus LEHTpamnbHOW BRAacTU CynTaHOB A0 HACTOSLLE
,HE3ABMCUMOCTU” (B COBPEMEHHOM CMbICIE COBa).

Tak 6bin v B 17-0om Beke Kpuauc OCMaHCKoM umnepuu, eciv Obin - B YeM BbIpaxarncs W kakue Gbinn ero
maclutabbl? Ha 4yem ocHOBbIBamMCb NPEACTaBneHus 3anagHoesponenues o6 OcmaHckoi Wmnepum un ee
rpaHuuax, HaweaLwme oTpaxeHue Ha kapTax 1580-1650 rr.? Moyemy aTu NpeacTaBneHns 3amMeTHO OTINYATCA
OT MPUHATOA B COBPEMEHHOW HayKe WCTOPUYECKOW KapTuHbl Typumm atom anoxm? [yTu Kk OTBETAM Ha 3Tw
BOMPOCHI NMPOXOASAT Yepe3 HOBblE KPUTUYECKME UCCIefoBaHUS BCEX JOKYMEHTOB TOMO BPEMEHM.

BnarogapHocTu

MpuHocum BnarogapHocTs MpuHe MycuHon, Cepreto CTadbeesy, Anekceto CadoHoBy 1 Muxamny Hukudoposy
3a NoNe3Hy MHopMaLmo.
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A MODEL FOR PERFORMANCE ANALISYSIS OF MULTICAST ROUTING
PROTOCOLS

Irma Aslanishvili

Abstract: We study mobile communication of the ad hoc networks. Ad hoc networks are complex distributed
systems that consist of wireless mobile or static nodes that can freely and dynamically self-organize
[Namicheishvili et al, 2011].

The main finding is the performance of Multicast Routing protocol with Dynamic Core (MRDC) multicast tree in a
variety of mobility and communication scenarios. We focused on control plan of MRDC. Because of this, in this
paper the performance means the efficiency and robustness of multicast tree. Mode selection of forwarding plan
is disabled and multicast routers broadcast multicast packets. The aim of the simulation is to evaluate the
robustness and efficiency of multicast tree.

The performance analysis contains of two goals: to select MRDC key parameters (e.g. period of multicast tree
refresh and threshold for average queue length) and to analyze performance in different traffic loads and mobility
pattern. The performance analysis is further divided into two parts: multicast tree analysis and protocol
comparison.

Keywords: Ad Hoc Networks, protocols, Routing protocols, packet, source node, Relay routing, finite memory,
MRDC Multicast Tree Analysis, Simulation Metrics

ACM Keywords: C.2.2 Network Protocols; C.2.3 Network Operations

Introduction

We consider the Routing protocols in Ad Hoc Networks. The network consists of three types of nodes, source,
destination, and relay nodes. The main finding is the performance of MRDC multicast tree in a variety of mobility
and communication scenarios. Because we focused on control plan of MRDC, in this paper, the performance
means the efficiency and robustness of multicast tree. Mode selection of forwarding plan is disabled and
multicast routers broadcast multicast packets [Aslanishvili, 2012].

The performance such as routing over-head and forwarding overhead of Multicast Routing Protocol with Dynamic
Core (MRDC) is briefly analyzed. In this paper, we evaluate the performance of MRDC through detailed packet
level simulation under a network simulator. The performance analysis contains two goals: to select MRDC key
parameters (e.g. period of multicast tree refresh and threshold for average queue length) and to analyze
performance in different traffic loads and mobility pattern. The performance analysis is further divided into two
parts: multicast tree analysis and protocol comparison.

Model of MRDC Architecture

Contrarily to most multicast routing protocols which combine multicast packet for-warding with delivery structure
construction and maintenance, Multicast routing protocol with dynamic core (MRDC) is divided into a control plan
and a forwarding plan, as it is shown in Figure 1.
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Figure 1. Multicast routing protocol with dynamic core (MRDC)

The control plan deals with the construction and maintenance of multicast delivery structures, while the
forwarding plan copes with how to forward multicast packets generated by the node itself or by other nodes. This
architecture allows us to concentrate on studying an optimal routing strategy to reduce global bandwidth
consumption while adapting to network topology changes, and then design an adaptive multicast transmission
policy regarding net-work situation and application requirements. The control plan works in a passive fashion and
is driven by the forwarding plan. In fact, the forwarding plan triggers the control plan to collect and update
multicast routing information. The control plan is somewhat lower layer independent in the sense that physical
layer and MAC layer have little influence on the result of delivery structure. Conversely, the question of how to
forward multicast packets hop by hop to their receivers is closely relative to the MAC layer in use.

Simulation Metrics

Performance analysis aims to demonstrate the robustness and efficiency of MRDC multicast tree. The
robustness is to test whether multicast tree keeps connecting and covers all reachable group members when
network topology changes or con-troll message loss. On the other hand, the efficiency means whether the
potential forwarding overhead and routing overhead of MRDC multicast tree scale well with different mobility and
traffic scenarios. The following metrics are chosen:

— Average number of multicast router: This metric counts the average number of nodes on the
multicast tree which transmit multicast packet during a simulation. It allows us to estimate the forwarding
overhead in terms of the number of packet forwarded to deliver a multicast packet to receivers in
broadcast mode and under an ideal condition (for example without trans-mission loss). Thus this metric
provides the scalability and efficiency of multicast routing protocol.

— Average number of non-member router: It measures the means of the number of nodes which are on
the multicast tree but at the same time not the group member. This metric can be used to compute
routing overhead in periodical tree refresh but also the size of multicast tree. The messages used by
MRDC to exchange multicast routing information among nodes have the format shown in Figure 2.
Thus, we will consider them as MRDC messages.

Type |Reserved | REF | GID | NID

Figure 2. Structure of a MRDC message
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A MRDC message contains five fields: the type of the MRDC message (Type), a reserved field (Reserved) for
future use, reference number (REF), group ID number (GID) and node ID number (NID). The control overhead of
MRDC comes from the periodical tree refresh and local tree repair procedures. In periodical tree refresh, CA
messages are broadcast by flooding. Each node sends at least once the CA message. Then, every group
member except the core sends a RAR message and should receive a corresponding RAA message. Thus, if a
network consists of nodes and a multicast group contains members, the control overhead of the periodical tree
refresh per seconds is formula (1.1)

n+2x(m-—1+x)

PERIOD_REF

where x is the number of non group member nodes on the tree.

(1.1)

The number of non -group member tree x node, is determined by the distribution of group members in the

network. In the ideal case, where all the group members are within the coverage range of core, x reaches it

minimum value, zero. On the opposite, in the worst case where group members are distributed at the bound of

the network and multicast tree contains all nodes in the network, x = n —m + 1. Consequently, the total

control message rate of MRDC per second is formula (1.2)
n+2+x(m-1+x)+y

PERIOD_REF
of distribution and topology change frequency.

(1.2)

It is not smaller than formula 1.3 for a given tree refresh period PERIOD_REF.
n+2x(m-—1)
PERIOD_REF
Applying other two predefined parameters, number of mobile nodes and number of group members, we can
calculate routing overhead of periodical tree refresh in a simulation. The number of non-member router plus the
number of group members gives the total number of nodes on the tree if we do not consider network partition.
That is the forwarding overhead in unicast transmission mode.

(1.3)

— Number of tree repair times: This metric counts the number of local tree repair times initiated by
MRDC. MRDC's routing overhead comes from periodical tree refresh and local tree recovery. For a
given simulation time, the routing overhead, generated for periodical tree refresh, can be calculated by
the formula 1.3. While the routing overhead of local tree recovery varies scenario to scenario.
Therefore, this metric allows us to estimates the variation of routing overhead of MRDC in different
scenarios.

— Tree broken times: It measures the number of multicast tree broken de-texted by simulator during a
simulation. Supposing that all multicast routers operate on broadcast transmission mode to deliver
multicast packets simulator checks whether all group members within the same network (partition), as
the core, are reachable through the multicast tree. In other words, tree broken here means the physical
fragmentation of multicast tree, since simulator does not verify logical relationship among tree members.

This metric reflects the robustness of a tree-based multicast routing protocol.

To calculate these metrics, after multicast sources begins their transmission, simulator reports every half second
the number of total tree nodes and interior tree nodes and whether the tree covers all reachable group members.
Reachable group members are the group members who are within the same network (partition) as the core or in
other words core can reach these members directly or through some other nodes. There are totally 1696 such
reports during a simulation. Interior tree nodes are tree members that have downstream nodes. The number of
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total tree nodes minus reachable group members gives the number of non-member routers. A multicast tree
covers all reachable group members if core can reach all other group members within the same network partition
through the tree.

Simulation Scenarios

A number of movement scenarios and traffic scenarios are generated and used as inputs to the simulations.
Each movement scenario file determines movements of 50 nodes. The movement model of nodes is the random
waypoint model with-out pause. Each node begins the simulation by selecting a random destination in the
1000m x 1000m space and moves to that destination at a speed distributed uniformly between 0 and a maximum
movement speed. Upon reaching the destination, the node selects another destination, and moves there as
previously described. Nodes repeat this behavior for the duration of the simulation. Each simulation runs for 900
seconds of simulation time.

Movement patterns are generated for different maximum speed. When maximum speed equals to 0, nodes do
not move during a simulation which represents stable networks. A low maximum speed results to a low relative
movement speed of nodes and corresponds to low mobility cases. On the contrary, a high maximum speed
means high relative movement speed among nodes and it corresponds to high mobility. Because the
performance of the protocols is very sensitive to node position and movement pattern, we generated 10
movement scenarios for each value of maximum speed. Thus, each collected data in figures and tables presents
an average of these 10 movement scenarios with the same max-mum speed. Network partition is tolerant in
mobility scenarios while excluded in stable networks.

Traffic scenarios determine the number of groups, group members and multi-cast traffic. A number of nodes are
chosen as multicast group member. To reduce side effects, membership control features are turned off. All group
members join the multicast session at the beginning of the simulation and remain as members throughout the
simulation. Multicast traffic is generated by constant bit rate (CBR) sources. Each source sends 4 packets per
second [Aslanishvili, 2014].

The size of data payload is 512 bytes. The transmissions start at times uniformly distributed between 30 and 60
simulation seconds and continue till the end. These sources are attached to nodes which were chosen among
multicast members. The number of groups is mode two of the number of sources. For example a 5-source traffic
scenario defines 3 multicast groups among which 2 groups have respectively 2 sources and the third one has
one source. This configuration forms not only inter-group competition but also intra-group inter-sources
competition.

Implementation decisions: While implementing the MRDC in ns-2, we made following decisions. The Greatest-
Range of JI message propagation is 4 hops. Upstream wait for 0.5 seconds before broadcasting another JI
message. Downstream set the multicast routing entry to tree-fault state 1.5 seconds after detecting edge broken.
NEIGHBOR HELLO period is set to 0.5 second and the timer of active neigh-boring entry is set to 1 second in
the simulations. In order to improve bandwidth efficiency, MAC layer cooperation is used in updating active
neighbor table. When a node successfully sends or receives a packet to/from a neighbor, it updates the
corresponding entry in active neighbor table because MAC layer control message (RTS, CTS and ACK) is
received from the neighbor.

Parameter Selection: The simulations in this step address to achieve a suitable period value for multi-cast tree
refresh and optimal thresholds for transmission mode selection. These parameters will be used in the simulations
of the performance analysis.
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Period of multicast tree refresh: The period of multicast tree refresh is an important parameter of MRDC,
which has direct impact on the performance of protocol. The longer the period is, the more slowly MRDC reacts
to topology changes and the more fault might exist in multi-cast tree. That reduces the number of packets
delivered to receivers. On the other hand, a shorter period means frequent network range broadcast which
increases significantly routing overhead. Therefore, an ideal refresh period (PERIOD REF) should permit this
protocol to deliver as many as possible multicast packets without creating significant routing overhead. For this
reason, the following two metrics are employed to select period of tree refresh.

Packet delivery ratio: the ratio of the number of multicast data packets correctly delivered to the receivers
versus the number of multicast data packets supposed to be received. The packets, which are sent when some
receivers are unreachable for the sources because of network partition, are counted as supposed to be received
by those receivers [Aslanishvili, 2014].

Number of control messages per second: The rate of MRDC control messages transmitted for multicast tree
construction and maintenance. This metric is used to investigate the resource consumed by multicast routing
proto-col.

Because periodical tree refresh mainly addresses topology changes, we use different movement scenarios
without changing traffic scenario in this step. The maximum movement speed is varied from Om/s (stable
networks) to 20m/s (high mobility networks). A traffic scenario in which one multicast group contains 10 members
and two traffic senders is chosen to simulate a group-shared case. One sender plays the role of core and the
other one act as normal group member. Mode selection is disabled in the simulations. All routers broadcast
multicast packets.

The simulation results are shown in Figure 3.
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Figure 3. Original (including unicast case)

Packet delivery ratio decreases with the increase of mobility speed but in shorter periods it resists better than in
longer ones, as illustrated by Figure 3. Tree structure offers the unique route to distribute data packet from
sources to receivers. Once topology changes touch multicast tree, packets transferred on the broken branches
will be dropped. High relative movement speed causes high degree of topology changes that in turn gives high
tree break rate. A shorter tree refresh period produces more frequently recon-figuration and consequently can
react more quickly to topology changes. That is why short PERIOD REF is robust against topology.

In terms of achieving a better packet delivery ratio, Figure 3 shows a con-tradition that low mobility networks
favorite long period while short period is preferred in high mobility networks. After analyzing the reasons of
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packet delivery failure, we find the answer of this contradiction. Besides low layer transmission failure and routing
protocol, packet delivery failure is also caused by the collaboration of control plan with multicast forwarding
mechanism. The bad collaboration of two parts is the main reason which makes the difference of packet delivery
ratio in stable and low mobility networks. Recall that, in order to remove errors and form a tree more adapt to
current topology, MRDC destroys old tree and constructs a new one. These results in those multicast packets
cannot be correctly delivered to all receivers during that period. More frequent tree refresh causes more delivery
fail-use relative to this fact. Believing that a smart forwarding mechanism can greatly reduce this type of delivery
failure, short PERIOD REF is preferred in all mobility cases. As shown in Figure 3, bigger PERIOD REF values
generate smaller number of routing messages to construct and maintain multicast tree, while their con-troll
overhead increases more quickly than that of smaller ones with the increase of mobility. High degree of topology
changes makes MRDC generate more con-troll messages for local tree recovery. Frequent tree reconfiguration
alleviates this requirement. Thus node mobility has less effect on control overhead of short PE-RIOD REF than
long ones. However, in all the cases shorter PERIOD REFs gen- errata more overhead.

Short PERIOD REF makes protocol robust against topology changes. While, long PERIOD REF makes protocol
efficient with low control overhead. In the rest of simulations, we use 5 seconds as PERIOD REF since in this
case MRDC can deliver more than 94% data packet and create less than 5% routing overhead.

We study the impact of QLEN and INTR on the performance of adaptive multicast forwarding mechanism to
obtain an optimal pair. We set node's maximum movement speed to 5 m/s and choose 6-source traffic scenario,
because this is the traffic scenario in which broadcast mode begins to outperform unicast mode see Table 1. This
scenario defines three multicast groups and each group has 10 members and two CBR sources. We vary the
QLEN from 2 to 16 and INTR from 0.5 to 1.0. MOR is always inferior to 1.0 because it does not consider medium
occupied by a node itself for sending packets. Thus, by setting INTR to 0.9, which makes the metric MOR always
smaller than its threshold, we simulate the case where MAC layer counters are unavailable. For comparison
reason, we also test the performance of MRDC in the cases in which all nodes operate in broadcast mode (set
INTR=0 for example) or in unicast mode (QLEN=65 and INTR=1.0).

The former case is denoted as broadcast and later as unicast. In the Table 1, the maximum movement speed is
varied from 0 m/s to 20 m/s to examine the robustness of the protocol against topology changes. One multicast
group containing 20 members is simulated. The network load is set to very light (1 source) to exclude as much as
possible the influence of traffic packets on control message transmission.

The forwarding overhead in broadcast mode might remain stable since the number of interior node is nearly
unchanged in dynamic networks. For the forwarding overhead of unicast mode, node mobility even decreases
slightly the size of multicast tree. That can be obtained by adding the number of group members to the number of
non-member routers. The result decreases from 28.23 (=20+8.23) to 26.64 (=20+6.64). One reason is that
movement makes node uniformly distributed in network, and as a result, the distances, in terms of number of
hops, from group members to core are reduced as shown in Table 2.

Table 2 also demonstrates the advantage of multicast comparing with unicast and broadcast in delivering a
packet to multiple receivers. The distance in terms of the number of hops from core to a multicast member is
exactly the forwarding overhead of sending a packet to that member.

Figure 4 shows that the packet delivery ratio of adaptive multicast for-warding mechanism as a function of INTR
and QLEN. In order to show better the details of the performance curves, we enlarge the y-axis scale range from
88% to 94% and show the result in Figure 4. The simulation results show that the adaptive multicast forwarding
mechanism provides the best packet delivery ratio when INTR equals to 0.7 and QLEN is 16.
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Table 1. The performance of MRDC multicast tree as a function of maximum movement speed

Maximum speed Average nonmember _ Number of tree [ Number of tree
(m/s) routers Average int-error node repair times broken times

0 8.24 14.81 0 8

1 7.23 12.61 51 9

2 7.05 12.51 91 19
5 7.10 12.72 205 44
10 7.10 13.06 344 74
15 6.48 12.44 466 %
20 6.64 12.84 596 122

Table 2. Multicast group in mobility simulations: distance and unreachable time

Maximum speed (m/s) Di?rt::f;gﬁ:e ?:2:22?58) Times of members unreachable to core

0 63.3 0

1 49.6 0

2 49.1 0.0428
5 47.8 0.1694
10 47.0 0.1623
15 455 0.2077
20 45.8 0.1201

0.1 -
—— broadcast

.08 | —M—QLEN=2 |

—a—CLEMN=4 |
QLEN=8

.07 +QLEN:1E-;

0.08 |

0.08

0.05

End-tc-end delay (s}

0.04

0.03 .2

. 1
L

002+ - . .
0.4 0.5 K] av [V} 0.9
INTR

Figure 4. Enlarged (without unicast case)
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Conclusion

We evaluated the performance of MRDC multicast tree in a variety of mobility and communication scenarios.
Because we focused on control plan of MRDC, the performance in this paper means the efficiency and
robustness of multicast tree. Mode selection of forwarding plan is disabled and multicast routers broadcast
multicast packets. Although the aim of this simulation is to evaluate the robustness and efficiency of multicast
tree, we introduced multicast traffic to test the “Data packets transmitted” to be the count of every individual
transmission of data by each node over the entire network. This count includes transmission of packets that are
eventually dropped and retransmitted by the intermediate nodes. Note that in unicast protocols, this measure is
always equal to or greater than one. In multicast, since a single transmission (broadcast) can deliver data to
multiple destinations, the measure may be less than one. Instead of using a measure of pure control overhead,
we chose to use the ratio of control bytes transmitted to data bytes delivered to investigate how efficiently control
messages are utilized in delivering data. Note that not only bytes of control messages but also bytes of data
packet headers are included in the number of control bytes transmitted.

The two later metrics concerns bandwidth utilization. The number of bytes transmitted per data byte delivered
can be considered as uniformed forwarding overhead and the number of bytes transmitted per data byte
delivered as uniformed control overhead. The sum of these two metrics is uniformed bandwidth consumption of
each protocol.
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WHBAPWAHTHbIE 3AJAYX OHTONOIMMYECKUX CUCTEM

Anekcanap Ctpmxak

AHHOmauus: B cmambe npedcmasneq nodxod Kk docmuxKeHU0 paspewiumocmu npobrnemHbix cumyauut Ha
ocHoge noddepxku 83aumodelicmeusi OHMOIO2UYECKUX cucmeM, obecnequgaruux npoueccbl 00CMUXEHUS
peweHul npukrnadHbix 3adady. Onuckigaemcsa kameaopusayusi 3aday, ebidensemcsa epynna memasadad, Kak
UHBapUaHMO8 UCNO/b308aHUSi OHMOI02Ul 8 npouecce OOCMUXEHUS pa3pewumocmu npobneMHbIX cumyayudl.
Onpedenaemcs makCOHOMUS Kak cucmeMHbIli 6asuc (hopmuposaHus nocredosamensHocmu ymeepx0eHud,
ONUCHIBAKWUX COCMOSHUS NPOUECCa PEWEHUS CIIOXKHbIX NPUKTa0HbIX 3aday.

Knroyeenbie cnoea: 3adaya, OHMOM02USA, Kameaopus, KOMMymamueHas Ouazpamma, makCOHOMUS

ACM Classification Keywords: .2 ARTIFICIAL INTELLIGENCE - 1.2.4 Knowledge Representation Formalisms
and Methods, H. Information Systems — H.2 DATABASE MANAGEMENT - H.2.4 Systems

BBepeHue

Pewenne nwboin npobnembl TpebyeT nNpPOBEAEHMS €€ KOHTEKCTHOTO aHamm3a, OLEHKM COCTOSIHMS,
(hOpMUPOBaHMS MAEN Pa3PELUMMOCTA 1 HA KOHEYHOW CTaauu BblgeneHus U hopMynnupoBaHUs COCTaBASIOLLNX
NPUKNagHbIX 3adady B TepMUHAX NpUKNagHbix obnacTeit ee noCTaHOBKM. MCMonb3oBaHWe OHTOMOTMYECKNX
CUCTEM ANS NPEeACTaBNEHUs ONUCaHUst NPOBNeMHbIX CUTyauuii B TEpMUHAX NpegMeTHoi obnacti no3sonset
BblAenaTb B NpobnemHon cuTyauuu Habop npuKknagHbiX 3adad, peleHue  KoTopbix  obecneunBaeT
paspelmnmocTb  npobnemHon cutyaumn. OHTONOMMYECKOE COMPOBOXAEHWE MO3BONSIET Pean13oBbiBaTb
[OCTAaTOMHO MONHOE OMMCaHME MHOXECTBa COCTOSHUIA KaX4oro dTana pelleHust B TEPMUHAX MpeAMETHOM
obnacTu, Yto obecneunBaeT anroOpUTMUYECKYKD BbIBOAWMOCTb MOCAEAYHOLLMX COCTOSHUA MpoLecca peLleHus
NPUKIagHoMN 3agau.

Llenblo cTaTbk SIBNSIETCS WUCCMEAOBaHWE NPOLECCOB  B3aUMOLENCTBUS  OHTONOMMYECKMX CUCTEM  Npw
MNCNONb30BAHUN UX CUCTEMHBIX KOMMOHEHTOB, TaKMX Kak MHOXECTBO KOHLIEMTOB, TUMbl OTHOLLUEHWA W CBOICTB,
TaKCOHOMUM W UHTEPNPETUPYIOLLME (HYHKLIW 7S ONUCAHUS COCTOSIHWS STaMOB PELUEHs MPUKNaaHbIX 3aaau.

B3saumopeiicTBue cuctem

PaspelLeHune npobnemMHoi cutyaumm P, onucbiBaeMoi TepMUHaMK NpeaMETHbIX obrnacTten, 06bIYHO CBOAUTCS
K BblOENeHWo NpuKnagHblX 3adad, pelleHne KOTOPbIX MOXHO W3NOXWTb B BWAe MOCNEeLOBaTeNbHOCTM
YTBEPKOEHUI B COOTBETCTBYIOLMX TepMuHax. poLiecchl pelleHns NpuknagHbIX 3a4ay MOXHO NpeacTaBuTb B

BUOE COCTOSHMA S  B3aUMOAEICTBMS WMHAOPMALMOHHBIX cucTeM [Inywkos, 1982]. Oto nossonser
MCMONb30BaTb OHTONOMMYECKNE MOAENN AN ONUCaHUS NPpeaMeTHbIX 06nacTen, B TEPMUHAX KOTOPbIX PELLaKoTCS
npuknagHble 3agayv [Manarux, 2012).

PaccMoTpuM caM MpoLecc peLLeHns, Kak KOpTeX nocnefoBaTenbHbIX OnucaHWi coctosHui [ 3agaum TP
[Hunbcon, 1973, fosranno, 1981]. OTmeTuM cnegylowmii (hakT; Kaxgoe OonucaHue COCTOSIHMS 3adavn MOXET
ObiTb NpeacTaBNeHO B BUAE BbiCKA3blBaHUA W YTBEPXAEHUA, 006pa3oBaHHbIX M3 KOHLENTOB MpeAMETHON
obnactn, npeacTaBneHHbIX COOTBETCTBYOLIEA OHTOMOrMen. Ecnm coctosHne pewweHnst | ONMCaHO TOIbKO
OLHWM YTBEPXAEHUEM W Takoe yTBepkaeHne obpa3oBaHo He Bonee Yyem AByMS KOHLENTamu, TO Mbl bygem ero
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Ha3blBaTb 3MEMEHTapHbIM WNK TpuBManbHbIM. Ecrnin yTepxaeHun ABa u Gonee, nvnmu kaxnoe 06pa3oBaHO
Goree Yem [OByMS KOHLEMTaMu, TO Takoe YTBEPXAEHME Mbl OydeM HasbiBaTb HEe3NeMEeHTapHbIMU
(HETpUBMANbHLIMM) UMK NPOCTO OMUCAHWUEM COCTOSIHUS 3adayn. CrneayeT oGpaTUTb BHUMaHWE Ha TO, YTO Cami
aneMeHTapHble YTBEPXAEHUS MOryT ObiTb 00pa3oBaHbl CMOXHBLIMM KOHLENTaMW, KOTOpble OnpeaensioT

TEMaTUYeCKMUe Krnacchbl M TaKCOHOMUYECKME KaTeropuu T oHTOMOMMM npeameTHon obnactu 3apgaum [LLaTankuH,
2012]. Takxke SBNSETCS 04EBUAHBLIM, YTO He BCE HETPUBMATIbHbIE 3a4a4M SABMNAOTCS CIIOKHBLIMM.

BsaumogencTane Mexay KaTeropusMiu MHOXecmeo npobnemHbIx cumyayuli — P, npocmpaHcmeo cocmosiHul

e3aumodelicmeus cucmeMm - S, MHOXECMBO MaKCOHOMUL OHMOMo2uu npukmadHol 3adayu - T,
npoCMpPaHcMBo COCMOsHUL peweHuUs npuknadHol 3adaqdu — | MOXHO NPecTaBUTb B BUAE KOMMYHUKATUBHbIX

puarpamm: puc.1 (a, B).
L}f
9%
lﬁ
77!

puc.1-a puc.1-8

(4 -
P——T

S
¥
™
%
0 €——T

OTMeTMM Takxe, 4TO yKa3aHHbl€ KaTeropun moryt ObITb npeacrtaeneHbl B BUAE XOTA Obl ogHoro U3
NMPUBEAEHHbIX HMXE MHOXECTB:

® MHOXeCTBa BblCKa3blBaHWI;

MHOXeCTBa OMHAPHbIX OTHOLWEHWN ([lekapToBbIX NPOM3BEAEHUI);

MHO>KeCTBa Knaccos,

MHOXECTBa TaKCOHOMWIA;

MHOXECTBA BEKTOPHbIX NPOCTPAHCTB.

Takoe npefcTaBneHWe HOCUT CUMbHbIA KOHCTPYKTUBHBIA XapakTep. Tak M3 MHOXECTBa BbICKa3blBaHUA O
npobnemMHon cuTyaumm MoxeT ObiTb BbIAENEHO BCE MHOXECTBO ANIEMEHTAPHbIX YTBEPXAEHUA, HEOOXOAUMBIX
ANst (POPMYNMPOBKM HayamnbHbIX YCIOBUIA NpuKknagHoi 3agadn. MHoxecTBa BblOEMEHHbIX OTHOLIEHUA MeXOy
KOHLENTaMM  Mo3BONAKOT  ONPEfeNnWTb  MHOXECTBEHHble  OMHApHble  OTHOWEHUS  YMOPSLOYEHHOCTH
[Manuwesckuin, 1998] u Ha WX OCHOBE HayaTb (DOPMMPOBAHWE MHOXECTBA TaKCOHOMMA W3 KOHLENTOB
OHTOOTUI NPUKNaAHOM 3afaqn. MHOXeCTBa TaKCOHOMUIA, (DOPMUPYEMBIX HA OCHOBE KIacCoB, NOMYYeHHbIX MY
Knactepuaauumn, npeactaenatT coboi onpeaeneHHble BUObl TONONOTMYECKUX MHOXKECTB [QHKenbruHr, 1986 .
OfgHMM M3 TOMOMOMMYECKUX MHOXECTB, OTODpaXatoLMX TAKCOHOMMIO OHTOMOMW, MOXET OblTb BEKTOPHOE
NPOCTPaHCTBO, NPEACTaBIEHHOE B B1AE MHOXeCTBa rpadpo 6e3 uuknos. OgHuUM 13 BUAOB rpadoB 6e3 LnKnoB
ABNAOTCA NMpamuganbHele ceTu [MnapyH, 1994).

Bce ykasaHHble kaTeropuu npeacTaBnsioT COOOM MHOXECTBA C OTHOLUEHMEM NUHENHOM YMOPSAOYEHHOCTU
MeXay WX 9neMeHTamu, 4To MO3BONsET onpedenutb Ans Hux mopdmambl [bykyp, 1972]. Ha puc.1-a
npeacTaBieHa KOMMyTaTMBHas Auarpamma otobpaxarowlas MopduaMmbl (nepexofbl) Mexgy COCTOSHWUSAMM
MHOXecTBa npobnem P 1 COCTOSHWUSIMU OMUCaHUS PeLLeHUs, COCTaBNAOWMX 3T Npobnembl, NpuKnagHbIX
3aja4y - TP . Ha puc.1-B npefctaBneHa KoMMyTaTMBHas Auarpamma, oTobpaxarowas paspelueHve

BO3HMKalOLLE MpoBnemMbl Ha YPOBHE MPEACTABMEHUS COCTOSHWIA S B3aUMOAENCTBUS MH(OPMALWMOHHBIX
cuctem. Mpu Yem ykasaHHble KaTeropum obnagatoT CBOWCTBOM [ABOMCTBEHHOCTM, KOTOpas MOXeET ObiTb
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obocHOBaHa creaylowuM YTBEpXAEHMEM — obpalleHne MOpPGU3MOB KaTeropuid: MHOXeCm80o NnpPoBIeMHbIX
cumyayutl — P; npocmpaHcmeo cocmosHull e3aumodelicmeusi cucmem — S, MHOXecmeo MmakcoHoMuil

oHmonozuu npukmadHol 3adayu — T NPOCMpaHCMeO COCMOSHUL peweHus npuknadwol 3adawu — I;
oTobpaxaeT nepexod OT pacCMOTPeHUs npoLecca POPMUPOBAHNS YNOPSAOYEHHOTO MHOXECTBA YTBEPKAEHUI
NO PELEHN0 3ajays Ha OCHOBAHWM KOHLENTOB TaKCOHOMWUW OHTONMOMMW K MOCTPOEHMIO YNOPSAOYEHHOrO
MHOXECTBa ONMCaHNS COCTOSAHWIA B3aUMOLENCTBUSA OHTONOMIA, Kak MHPOPMALMOHHBIX CUCTEM, MO pa3peLleHNo
npobnembl.

YkasaHHOe obpalleHne MOphU3MOB HE HapyLLAET CTPYKTYPY MtobOM W3 yKasaHHbIX KaTeropuii B CiTy CBOWCTB
accoLMaTUBHOCTM U aLMKIMYHOCTU MHOXECTBEHHOW NWHENHOW YNOpsSZOYEHHOCTH, KOTOPbE 3adaHbl Hag WX
anemenTamn [Manuwesckuin, 1998]. Toraa mopduaMbl paccmaTpyBaeMblX KOMMYTATUBHbIX Auarpamm (puc.1
(a,B)), NpeacTaBuMbI B BUAE CREAYOLWMX 0TOOPaKEHUIA:

a:P—-T, a:P—T,

B:T 1, B:T >,

yil -8, (1) TS, (2)
5P S, 5P S,

axfe 9P —S YPxBe T -1

MOTYT ABNATbCA dJYHKTOpaMVI, 06eCI'Ie“II/IBaPOLLI|MMVI 06paTVIMOCTb MexXay MHOXECTBOM I'IpOﬁJ'IeMHbIX cmyau,vnh n
onncaHnsaMn COCTOAHMUA pPEeLleHnA 3afad, a 3Ha4duT, U MHOXECTBOM TaKCOHOMUIA OHTONMOTMM 3afday U
MHOXECTBOM OMUCAHWIA COCTOSIHUI B3aNMOOENCTBIS OHTONOMMYECKUX CUCTEM.

Karteropuu 3agau

OyHktopel Buga (1) u (2) obecneunBaloT OTOOpaXeHWs Mexay MHOXECTBEHHbIMM CTPYKTYpamum,
onpegensiowmm popMynupoBaHne HayanbHbIX YCOBUN PELLEHUs NPUKNaaHbIX 3adad, KoTopble MOryT GbiTb
BblgeneHbl NPy aHanuse nNpobnemHbIX CuUTyauuit. Takke OHU NPeACcTaBAStOT NPOCTPAHCTBO MHOXECTBEHHbIX
nepexofoB Mexay KaTeropusimu, npefcTtasneHHbIX Ha puc.1 (a,B) 1 cBA3aHHbIX BblpaxeHuamu (1) u (2), kak
TOMOMOTMYECKNEe MHOXKECTBA B MPOLECCE HAXOXOEHUS WCKOMOrO peLleHns 3afayn B BUOE WCTUHHOMO
3NMEMEHTapPHOTO YTBEPXKAEHMS.

CobCTBEHHO KaTeropusi 3adaya NpefcTaBiMa B BUAE TPOIKM, 3a1aHHON CMEAYIOLLMM KOPTEXEM:

TP = (K,K, Aim) 3)

rne:K - wmomens MMpO, otobpaxarouas npobremuylo cutyaumio; K — kopTex coctosmuin [pO,
aKTYanu3MpYOLLMXCA Ha KakdoM 3Tane AOCTWKEHWS Lienel pelleHus 3afauM M npeacTaBuMbIX B BuAe
ONMMUCaHU COCTOSHWIA 3apauu; Aim — ynopsiioveHHOEe MHOXECTBO LiENen pelueHns 3agauu, NpeactaBumoe B
Buge Aim=F xR, F — MHOXeCTBO UHTEPNPETUPYIOLLMX (DYHKLMIA OHTOSOMMM, UCMOMb3YEMON NPU peLleHnm
3ajaun, a R — MHOXeCTBO OTHOLUEHWI MeXAY KOHLenTaMn OHTOMOMMU.

K =(Ky,K, o Ko K, ) (4)

Torga npouecc pelieHns 3agaydv NpeacTaBuM onpeaeneHHoN NocneaoBaTebHOCTLI0 ONUCAHNIA COCTOSHUIA |
B3aMMOLENCTBUS MHCOPMALIMOHHBIX CUCTEM B BUAE YNOPSAOYEHHBIX SIEMEHTAPHbIX YTBEPXKAEHUN, KaXaoe 13
KOTOPbIX HacrnegyeT BCe CBOWCTBA 1 OTHOLLEHUS KOHLIENTOB, COCTaBNAOLLMX NPEALLECTBYIOLEE YTBEPXAEHNE.
Mpn 3TOM Hap KaTeropuemn yTBEPKAEHWA N MHOXECTBOM Lieneit MoryT BbiTb 3agaHbl oTobpaxeHus Buaa (1) —
(2). Torpa onucaHWst COCTOSHWM NpoLecca peLleHns NpUKNagHoOW 3adaduu, ucxoas w3 BoipaxeHni (1) — (4),
NpeAcTaBUMbI B CriefyIoLwem Buae:
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I=(K.K',FxR,X,R,F,A(XXR xR,R" xR,)) (5)

rae; A — MHOXECTBO aKcuoM; R — MHOXECTBO orpaHuueHnnt R, =R"xXR; R, paccmatpusaertcs Kak
3aMblkaHMe OTHOWEHWA R,; R — MHOXeCTBO CBOWCTB, XapaKTEpU3YKLMX KOHLENTbl MOAMHOXECTBa
TakCOHOMMIA T’ OHTOMOMMK, Haj KOTOPbIMY 3aAaHbI BMHapHbIE OTHOWEHNS R, .

Mpu 3TOM CreayeT YuMTbiBaTb, YTO KaXOOe OMUCAHWE COCTOSIHUA MpeaCcTaBUMO B BUAE 3NEMEHTapHbIX
YTBEPXAEHMIA, COAEPXKALLMX KOHLIENTbI ONPeAENIeHHbIX OHTONOMMYECKIMX CUCTEM.

Onpegenum  kaTeropuu  3afjad  HEMOCPEACTBEHHO  CBA3aHHble C  (hOPMUPOBAHUEM  YTBEPKOEHWH,
NPeaCTaBSOLLNX NPOMEXYTOUHBIE U KOHEYHOe pelleHus. K HAM OTHeceM criedytolyme kateropun [HumbCoH,
1973, Qosranno, 1981], koTopble 6yaem HasbiBaTb Memasadayamu:

3a0aya aHanu3a — sblOeneHue npobnembl (P) — uenu (Aim) — ¢yHkyuu (F) — cmpykmypbl (I —
COCTOSIHME), TaKyt0 3aia4y 4acTo Ha3bIBaKOT NPSMON;

3a0aya hopmuposaHus cmpykmypb! (1) — yHkyuu (F) — uyenu (Aim) — npobnembi ( P), Takylo 3agavy
Ha3sblBalOT 0bpaTHOM 3aJaqeir;

3adaya cuHmesa - (HOPMyNMPOBaHWE HOBOTO KOHLENTa OHTONOMMM W/MNM YTBEpXAEHWs B nopsiake
PacCMOTPEHMs OT Npobrembl K CTPYKTYpe, hOopMyNUpyeTCs B BUAE NPaBuI BbIBOAA;

3adaya eblbopa — HhOPMUPOBAHME HEMYCTOTO MHOXECTBA KOHLIENTOB OHTOMOMM 33Aa4 HAa OCHOBE CreumasnbHO
0TOGPaHHOTO ~ MHOXECTBA  CBOWMCTB, WCTIONb3yEMbIX B KAYecTBe  OMPeAeNieHHbIX — KpUTepueB  Ans
hOpPMyNMPOBaHHNS UCTUHHBIX YTBEPXKAEHNUA O COCTOSIHUN €€ PEeLLEHMS.

YkasaHHble KaTeropun 3agady NpakTUYEeCKM NPUCYTCTBYIOT Ha Kaxkdom 3Tane npouecca pelleHus noboil
NPUKNagHoON 3agayn. Tem cambiM OHW BIUAKOT Ha (DOPMUPOBAHNE OMKUCAHUIA COCTOSIHWIA ee pelueHns. Ocobyto
ponb urpaeT 3adaya 6bI60pa, Kaxaoe COCTOSHNE peLLeHUst KOTOpoil 0becneumBaeT KOPPEKTHY POPMYNUPOBKY
YTBEPXOEHUH, KaK MNOCNeaoBaTeNlbHOCTM OMUCaHUi COCTOSIHUMI PeLUeHnst MPUKNagHOM 3afdavn Ha OCHOBe
KpUTEPUANBHON rapMOHM3aLMN UX CBOWCTB.

imeHHO 3agaya paunoHanbHoro Bblbopa [MukoHu, 2004] u ee OHTOMOrMYECKast CUCTEMA OMpeaensatoT
WHBAPWAHTHOCTb MCMOMb30BaHNS KAaTEropui yKa3aHHbIX Bbllle MeTasagady. [lpakTuyecku Ha Kaxaom aTtane
noucka paspelummocT npobremHon cutyauum P, BbINOMHSETCA aHanu3 ee OMWUCaHWs, Npu KOTOPOM
OMpefensitoTcs Lenu noucka paspewmmoctn Aim, onpegensiotcst cBomctea R 1 (yHkuum F oBpaboTku
MCXOAHOW WHEOPMALK, ONUCHIBAKOTCH BO3MOXHbBIE CTPYKTYPHble COCTOSIHUS |, KOTOPbIE MOTYT KOPPEKTHO
oTobpaxaTb 3Tanbl pewweHus. Ha OCHOBaHWW ykasaHHbIX LeACTBUM PopMynupytoTca 3agaum TP, peleHue
KoTopbIx 0becneumBaeT pa3pewnmocTb cobCTBEHHO npobnembl. TakCOHOMMS MpeaMETHON obrnacTu 3agauw
(baKTMyeCku OnpenensieT MHOXECTBO KOHLUENMTOB — TEPMMHOB, M3 KOTOPbIX (DOPMYMUPYIOTCA WCTUHHbIE
YTBEPXKAEHUS, ONUChIBAOLLME NOCNE0BATENBHOCTY ONUCAHUI COCTOSIHUIA B3aUMOAENCTBUS UH(OPMALMOHHBIX
cucteM. Takke TakCOHOMWSI OHTONOTMM ONpesensieT MHOXECTBEHHbIE GUHApHbIE OTHOLLEHUS YNOPSLOYEHHOCTH,
3afjaBaemble Hafl MHOXECTBAMW KOHLENTOB OHTOMOMW. Torga knaccel, 06pasylolie OHTOMOTMI0 Ha OCHOBE
OTHOLLIEHW MEXIY KOHLeNTaMm Unm no (yHKLMOHANbHOMY NpU3HaKy, MOryT SIBNSTLCS OnpeaeNieHHbIMW Buaamm
TaKCOHOMMUIA.

Kak yse Bblno 0TMEueHO, TaKCOHOMUYeCKas kaTeropusi T MOXeT BbiTb NPeACTaBNEHa B BILE TOMOMOMMYECKOrO
MHOXecTBa. T. €. CyLiecTByeT oToBGpaxeHMe f, KOTOPOE MEepeBOAMT TakcoHoMMM T B TOMOMOTMYECKOe
MHoxecTBOW : 3f : T — W . Kak yxe 6bino OTMEYeHO, OOHMM M3 BWAOB TOMOMOTMYECKOTO MHOXECTBA

SIBNIETCS MHOXECTBO rpachos 6e3 Luknos — G . Torga uHTeprpeTpys Buipaxerus (1) — (2) u (4) - (5), kotopble
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ONpeaensT MHOXECTBEHHOCTb MEPEXOLOB MEXMAy KaTeropusiMv MpuKkragHo 3afauu, M y4uTbiBasi YCroBust

WHBAPUaHTHOCTW KaTeropun metadaga4, MoOXxHo CdJOpMyJ'IVIpOBaTb cnenywulee yTteepxaeHue: MHOXeCTBO BCEX
TaKCOHOMMUIA 7: ABNAETCA OTKPbITbIM MHOXECTBOM U MOXET MHAYLMPOBATb PACTYLLYHO NUpaMnaanbHyO CETb,

npeacraendaeMyo Kak CBA3aHHOE OTKPbITOE MHOXECTBO FpadJOB bes umknos - G .

Torga cnpaBednuBo crieayloliee yTeepkaeHue: niobas npobnemHass cutyauus Wunu npuknagHas 3apava
MOXeT ObITb NpeaCTaBneHa B BIUAE NMHEHO KOMMNO3NULMM MeTasaaau.

3aknioyeHue

Kak BMOHO W3 NpuBEAEHHbIX PACCYy)XOEHMIA B OHTONOIMM 3aday CyLEeCTBYET KaTeropus MeTasagad, npouecch
PeLeHnst KOTOPbIX MOMHOCTBH MOrMOLAKTCA MPOLEecCaMn peLleHUst NPUKNaaHbIX TeMaTUYeckux 3agau.
MornoLleHne peanuayeTcs TakKCOHOMUYECKUMU CTPYKTYpaMU OHTOMOMMYECKUX CUCTEM NpUKagHon 3adauu. Mpu
9TOM MOSHOCTbI0 COXPaHAETCS (OYHKUMOHAmNbHOE MOMe MpUKNagHoM 3agadu M obecneynBaeTcs MOCTOSHHas
YTOYHAIOLAA M CXOASLAsACA CTPYKTYpu3aLms OBbEKTOB, COCTABMSIOWMX €€ MOCTAHOBKY W MPOMEXYTOYHbIE
peweHns. CxoguMOCTb pelleHust 3adavn  obecrneunBaeTcs 3a cveT (POPMUPOBAHKS  TOMOMOrNYECKOro
NPOCTPaHCTBa M3 MPeSCTaBNEHNS COCTOSHUI € NPOMEXKYTOYHBIX PELLEHUA. TEM CaMbIM MHBAPUAHTHbIE 3a4auu
OHTONOTMYECKUX CUCTEM 00ECneunBaloT KOHCTPYKTUBHOE (HOPMMPOBAHME MOMHOTO M OTKPLITOrO MHOXECTBa
peLleHnin NpUKNaaHon 3agaqu.
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ABOUT: FIRST INTERNATIONAL CONFERENCE
“INFORMATION TECHNOLOGIES AND INTERACTIONS” (IT&I)

F

IT&I 2014

The conference took place in Kyiv, Ukraine from September 11 till September 13, 2014.

Aims and Scope

The conference was devoted to discussion of the current research and applications in the fields of information
technologies and information interactions, to the development on this base of the methods, technical and software
tools of society informatization.

Topics of the conference

Theory and practice of the information technologies Epistemological aspects of identification of
development; information interactions as an independent area
Information technologies as a tool for building the in computer science;

information society; Information  technologies of realization of
Information (non-force) interaction in the real world; information interactions.

Steering Committee

Alexander Palagin (Ukraine) Alexander Pavlov (Ukraine) [urii Teslia (Ukraine)
Andrei Beloshitskii (Ukraine) Valerii Bykov (Ukraine)

Program Committee

Aleksei Bychkov (Ukraine) Vsevolod Vasilev (Ukraine) Konstantin Koshkin (Ukraine)
Andrei Gusak (Ukraine) Viktor Danchuk (Ukraine) Luis Fernando de Mingo (Spain)
Anatolii Chebotarev (Ukraine) Vitaliy Snituk (Ukraine) Martin Mintchev (Canada)
Krassimir Markov (Bulgaria) Vitalii Velychko (Ukraine) Natalia Popovich (Ukraine)

Valerii Pylypenko (Ukraine) Alexander Sherbina (Ukraine) Sergey Kirivii (Ukraine)

Valentin Rach (Ukraine) Elena Medvedeva (Ukraine) Oleg Purskii (Ukraine)

Vasilii Klapchenko (Ukraine) Igbal Babaev (Azerbaijan) Juan Penuella Castellanos (Spain)
Vladimir Burkov (Russia) Alexander Oksiyuk (Ukraine) Yury Rak (Ukraine)

Krassimira B. lvanova (Bulgaria)

The next abstracts (in alphabetical order) illustrate the main contributions presented at the IT&l.
The languages for thesis of report are Russian, English and Ukrainan.



362 International Journal "Information Technologies & Knowledge" Volume 8, Number 4, 2014

HAYKOMETPIA B GOOGLE SCHOLAR'Y PO3PI3I XXYPHAIY
»YMNPABJIIHHA PO3BUTKOM CKNAOHUX CUCTEM”

C.0. bywyes, B.[. ForyHcbkun, A.O. bBinowmubkun

AHomauis: Y me3sax posensidaombCsi humaHHS HayKOMEempPUYHUX NOKasHuKie. BukopucmaHHs aHanimuyHoi
cucmemu Google Scholar Halae Haykoguto 3pyyHi iHCmMpyMeHmu Onsi cmeopeHHs bibniomeku 3 2anysi, ska
8x00umsb 9o Kona (1020 Haykosux iHmepecis, 00360/15€ 0B4UCT8aMU HayKOMEMPUYHI NOKa3HUKU 3a 8/1acHUMU
nybnikauisamu ma aHanizysamu nocunaHHs Ha pobomu iHWUX asmopie y cninbHill npedmemHil 2arny3i.

Knroyoei cnosa: Google Scholar, HaykomempuyHi 6asu 0aHuXx.

Betyn

Ha wwnanbTax pisHUX HayKoBWX BUOAHb MOCTIMHO TOUMTLCS AWUCKYCIA NPO Te, YU Cif BiZHOCUTM iHdOopMaLinHo-
aHanituuny cuctemy Google Scholar o knacy HaykomeTpuyHmx 6a3 aaHux [1]. 3anuwmnmo AUCKYCiiHI 3MaraHHs
MiX MpuBivHMKamMu ,BUCOKOI Hayku®, ki BBaxaroTb, WO Tinbku Scopus i Web of Science mictatb nybnikauii
CBITOBOTO PiBHS, i BYEHWUMM, Ki NYONiKyIOTb pesynbTaTii CBOIX JOCMIMKEHb Y BUAAHHSAX, LLO HE IHOEKCYITLCS Y
Scopus i Web of Science.

CbOorogHi piBeHb HayKOEMHOCTi Ta [AOCKOHANOCTi OpraHi3aLliiHO-TEXHIYHMX Ta BUPOBHWYMX CUCTEM BM3HAHO Y
CBITI 5K KMTIOYOBMA MEXaHI3M (HOPMYBaHHS KOHKYPEHTOCMPOMOXHOCTI AepxaBu Ta GisHecy. Tomy HaranbHAM
3aBAaHHAM Ang YkpaiHu € CnoHyKaHHs HaykoBLiB 4o mybnikauji pesynbTaTiB CBOIX AOCHIgXeHb Y 3apyOikHUX
XypHanax, abo y BugaHHsX YkpaiHu, Lo BKITHOYEHi 40 HAyKOMETPUYHMX 6as.

Mpouecn rnobanisalii HaykoBWX LOCTIMKEHb, CTAHOBMEHHS H(OPMALHAX TEXHOMOrIN LOAO OpraHisauii
MDKHApOLHMX HayKOMeTpuyHWUX 6a3 JaHux Ta enekTpoHHWX 6ibnioTek 3 BiAKPUTUM JOCTYNOM O HayKOBUX
nyGnikauin NOPOAKYIOTb HOBI MOXMBOCTI | 3aBaHHA B Chepi OCBITHLOI Ta HaykoBOI AisnbHocTi [2]. OgHum 3
HanpsAMIiB Liei AiAnbHOCTI € BU3HAYEHHS y3ararbHEHO! OLiHKM SKOCTi Ta pesynbTaTiB HAaYKOBWX OOCHILKEeHb
OKPEeMOro B4eHOro abo HaykoBux konekTuBis [3 - 14].

3actocyBaHHs Google Scholar ansa aHanisy ,,HaykoBoOI LiHHOCTI” cTaTen

PosrnsHemo npakTuyHi acnekTu 3actocyBaHHst Google Scholar ans aHanisy ,HaykoBOi LiHHOCTI® cTaTeml y
BUOaHHI ,YnpaBniHHA po3suTkoM cknagHux cuctem” (YPCC). Google Scholar (http://scholar.google.com.ua/) € 3a
HaLUMMK OLiHKaMM NOLLYKOBOK CUCTEMOIO i pa3oM 3 TUM BiAKPUTOK HaykoMeTpuuyHot B[l HaykoBux ny6nikawii
opHo4acHo [14]. MNeBHoo Mipoto BOHA € HEKOMEPLiNHUM aHanorom Scopus, ane 3 BinbwnuM 0b6csarom Joctyny o
kepen nybnikauin y IHTepHeT-npocTopi. Google Scholar 403B0ONSE BUKOHYBATW PO3LUMPEHUIA NOLLYK NyBrikaLii
(3a npiseuwLem aBTOpa abo 3a HA3BOK CTATTI) Y BUAAHHSIX, SKi € Y BiNbHOMY AOCTYNi B IHTEpHET-NpocTopi. Kpim
TOr0, BOHA BU3HAYAE YaCTOTy LMTYBaHHS 3HalgeHnx 3a 3anutom mybnikauin. Cuctema obuncntoe ingekc lipla
3a nybnikauismu aBTopa [1], a Takox Bigobpaxae KinbKiCTb LMTyBaHb KOXHOI cTaTTi. Google Scholar Hapae
MOXTVBICTb BCIM aBTOpaM HaykoBux nybnikauiin ctBoputh npueatHy Web-cTopiHKy, y SKil akyMymiolTbes BCi
CTaTTi aBTopa i BigoOpaxatoTbca HaykoMeTpuuHi gaHi [14]. MpocToTa peectpauii Ta iHTYITMBHO 3pO3yMinuiA
iHTEpeC BU3HAYMNM LUMPOKE BUKOPUCTaHHS Liei cucTeMu cepef HaykosuiB cBiTy. 3apa3 Google Scholar
MPOMOHY€E HayKOBLAM HOBI iHpopmayiiHi nocnyru: ,Mos Gibnioteka” Ta "MpoumtoBaHO MHOK". Ha Web-CTopiH;
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,Mosi GibnioTeka” akyMmyniKTECS AaHi NPO HAYKOBI CTATTI i KHUIW 3 HAYKOBOI ranyai, y sk npautoe astop. Web-
cTopiHka — "lMpouuTOBaHO MHOK" € KOPUCHOK MPW HanucaHHi cTaTel, a TakoX Yy pasi aHanisy Hanpsmkis
JOCTIDKEHb iHLWIKUX aBTOPIB, AKi TAKOX LMTYIOTb Ti X cami cTarTi.

Mpuknag Takoi Web-cTopiHki, cTBOpeHOi ans HaykoBoro BugaHHs YPCC, [o3BOnsie NeBHOK MIPOK OLHMTY
nybnikaliiHy akTUBHICTb aBTOpIB BUAAHHS. 3HIMOK Li€i CTOpiHKK BigoOpaxae 3aranbHy CTaTUCTUKY LMTYBaHHS
craten YPCC, a Takox nybnikauii, siki NO3UTUBHO OLiHEHi CMiNbHOTOK HAYKOBLIB LLMAIXOM LMTYBAHHS:

3a m'atb HenoBHMX pokiB icHyBaHHS YPCC Mae, Ha xanb, 4OCUTb HW3bKi MOKa3HUKK piBHS LuTyBaHb. B YPCC
ony6nikoBaHo maixe 500 ctaten, 3 skux 90 ctaten oTpumanu 3aranom 239 uuTtyBaHb. Pewwta cratei (6ins 80
%) — He MalTb UMTyBaHb. HaBemeHWn Ha pucyHKy (cnpasa) cnucok cnisastopis YPCC Bigobpaxae maiike
MOBHUIA CMMCOK HaykoBLiB, Aiki cTBopunmn y Google Scholar cBoto CTOpiHKY i, CnNOAiBAEMOCH, KOHTPOMKOKThH
pe3ynbTaTUBHICTb CBOIX Ny6nikaLlii.

BucHoBKku

Takum YMHOM MOXHa NiABECTW 40 BMCHOBKY, Lo Google Scholar € He Tinbku 3py4YHUM IHCTPYMEHTOM KOHTPOIIO
AN HayKoBLA CBOIX Ny6nikaLi, a Takox NOKAXYMKOM SIK LikaBnsaTbCs ioro nybnikauismm Ta sk ix uutytoTh. Le
ogHoto 3 nepesar Google Scholar € Te Wo ii BMaCHWKKM LOMOBMMUCE 3 KepMaHyamn BuaaBHuULTBa Elsevier, wwo
Google Scholar 6yge iHaoekcyBaTtn pedepatueHy 6a3y Scopus.

YnpaBniHHA PO3BITKOM CKNIaAHNX EEEE  Google Akagewist
CUCTEM

KuiBcbkuid HalioHansHWiA yHiBepenTeT ByaiBHUUTBa | apXiTekTypn Q
ynpaeniHHA NpoeKTamy, iHdhopMaLinHi TexHonorii B 6ygiBHUTEI
MigTEepAkeHa enekTpoHHa agpeca B 3g.ua - JoMallHA CTopiHKa

IHAekcu GiGniorpadiyHux vei 3
nocunaxb 2009
BiGniorpadiuxi nocunaxHa 369 369
h-ingexc 9 9
110-iHaekc e} g

Hazea 1-20 MocunaxHaA Pik

ynpaBneHwe ﬂpoﬁnemaMM B MeTOJonornM NpOeKTHO-BEKTOPHOIO

ynpaenexus obpasoBaTtenbHbIMU cepesamu 23 2012
AA Benouuukuii i = = B
YnpasniHHA PO3BUTKOM CKragHux cuctem 9, 104-107 2011 2012 2012 2014
Hanpsamu gucepTaliiiHux HaykoBWUX JocnigxeHb 3i cneliansHocTi

«YNpaBniHHA NPOEKTaMK Ta NporpaMamuy 19 2012
C[1 Bywyes, B[l NoryHcekuia, KB KolukiH

YnpaeniHHA PO3BUTKOM CKMafHWx cuctem, 12, 6-9

CniaBTopu [lepernaxyTy BCix
Benowmuknin Angpen AnexcaHaposuy

KonecHukoea ExaTepuHa BukTopoeHa

O6OCHOBarMA€ G_aKOHa 0 KOHKYP&HTHBIX CBOUCTBAX NPOEKTOoB Magen TecneHko
B Forywckuid, CB Pynenko, MA TecneHko 19 2011
YnpaBniHHA PO3BUTKOM CKMagHux cuctem. 8, 13-15 PyneHko Cepreii Bacunsesny

- Victor Gogunsky
MapamMeTpbl LUTUPYEMOCTN HayYHbIX NYBAMKALWA B HAYKOMETPUYECKUX

6asax [JaHHbIX 15 2013
BH Bypkos, AA benowkui, BI ForyHckui Anekcannp Bacunsesiy Cunopuyk

Yumwmp BanentuH VeaHoewy Valenti

YnpaBniHHA pO3BUTKOM CKMagHux cuctem 15 (3), 134-139

Hanuenko EneHa BopucoeHa
MapkoBckki Moaeni komyHikaliliHux NpoLEeCiB B MiXHapOAHWX NpoekTax Auatonuii Waxos
OB Bnacenko, BB MNe6inas, Bf] MoryHcskuit 15 2012 } B
YNpaBniHHA PO3BUTKOM CKMafHWx cuctem 12, 35-39 [Omutpuin Begpun

N X Mopo3os Buktop Brnagumuposuy
PosBWTOK Teopii NpoekTHOro ynpasniHHA: 0Br'pyHTyBaHHA 3akoHy KB
KowwkiHa Wwoao saBepLUeHHs NPOeKTis 12 2013
KB KonecHikosa Anekcanap Tosd
YnpaeniHHA PO3BUTKOM CKItagHux cuctem 16 (4), 38-45

Sergey Bushuyev

Kopueko Anekcanap [puropsesud, Al.

CknagHWKM NOBEAIHKOBOI KOMMETEHUT y4acHUKIB KOMaHAW NPOEKTY Ha [OmnTpuit BeamoropbIdHLIi
3acafiax KOMAeTeHTHICTHOro nigxody 11 2013 Onex TaTeana Medionvesna
KC MacnenHukoBa, KB KonecHikopa

YnpaBniHHA PO3BUTKOM CKITanHux cuctem 14, 48-51 Nataliya Bushuyeva

1. Bypkos, B. H. MapameTpbl UMTUPYEMOCTU HayyHbIX Nybnukaumin B HaykomeTpudeckux 6asax aaHbix / B.H. Bypkos,
A.A. Benowwmukui, B.[. ForyHckui // YnpaBniHHS po3BUTKOM CknagHmx cuctem. - 2013. - Ne 15, - C. 134 - 139.
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2. PelTuHr nyywux yHuMBepcuTeTOB Mupa no Bepcuum QS  [OnekTpoHHbIM pecypc] — Pexum goctyna:
http://gtmarket.ru/ratings/qs-world-university-rankings/info.
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Binowuybkuti A.O. — Kuigcbkuli HauioHanbHUl yHisepcumem 6ydigHuumea i apximekmypu.
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MYNbTUATEHTHA TEXHONOT IS MIATPUMKU NPOLIECIB NPUAHATTSA PILIEHD
KEPIBHUKOM NIANPUEMCTBA B YMOBAX KOHKYPEHLJI

Onekciv BonowwH, BoraaH MucHuk, Bitanin CHuTiok

Abstract: MynbmuazeHmHa mexHonoeis 3acmocogyembcsi 00 po3e’ssaHHa 3adayi onmumisauii disnbHoOCMI
nidnpuemcme 2any3i 3 0OHOPIOHOK NPOBYKUiEHD 8 ymogax KOHKYypeHUyii. MMobydosaHo modeni (yHKUiOHY8aHHS
8UPOBHUYUX azeHmig | MynbmuazeHmHOI cucmemu ma ¢hpaemeHmapHy Modestb PUHKY 2any3i.

Keywords: nidnpuemcmeo, 83aemo0is, Moderti, MynbmuazeHmHa mexHonoeis.

Betyn

OCHOBHWUMMW areHTamu PO3BUHEHOI PUHKOBOI EKOHOMIKM € Mani i cepeHi nignpuemcTaa. IMpouec BUHUKHEHHS,
iCHYBaHHS Ta 3HUKHEHHSI areHTiB Manoro i cepeaHboro Bi3HeCy B yMOBaX KOHKYPEHTHOrO cepefoBulia €
LUBUAKOMNMBHUM, MarnonepenbadvyBaHuM Ta cnabkonporHozoBaHum. Tak, B CLUA wopeHHo 6aHkpyTyioTh (i
BiONOBIAHO 3'ABNAOTLCA) nopsgka Tucsdi doipm (10% wopoky). CyyacHi ekoHOMiYHI peanii YkpaiHu, Konu Ha
PUHKY MepeBaxatoTb MPUPOQHI Ta LUTYYHi BenMKi MOHOMOMII, XapakTepu3ylTbCsa XO4 i MOBIMbHUM, ane
HenepepBHUM PO3BMTKOM Manux i cepedHix nignpuemcTs. MNepeg nignpuemusamy BuHUKae npobnema BigkpuTTs,
nikBigawii, po3suTky abo ckopoueHHst BUpobHMLTBA. | 0COBNMBO aKkTyanbHOK BOHA € A1 NBNPUEMCTB ranysen,
WO BWMYCKAlOTb OAHOPIOHY NpOAYKUito. |3 peanin CbOrOAHIWHLOTO [OHS LUe BUPOOHMLTBO [OBEpew,
METanonnacTUKOBMX BIiKOH, HaAaHHsI NOCNYT i3 peMOHTY ByaiBens i cnopya, ix 6yaiBHALTBO TOLLO.

AHani3 ocTaHHix gocnimkeHb Ta pe3ynbTaris

IcTopiss  BUKOpUCTaHHA MynbTuareHTHux cuctem (MAC) He Hapaxosye e i 20-Tv pokiB. B ocHOBI
MynbTUareHTHUX TexHonorin (MAT) nexaTb NpuHLMNM camoopraHisaLlii Ta eBontoLi, XapaKkTepHi Ans NoBeAiHKA
XMBMX CUCTEM TaKuX, K KOMOHIW Mypax Ta pois ©6mxin [Dorigo, 1996]. OcHoBHOW igeeto, 6asmcom
yHkuioHyBaHHs MAC, € peanisauis aBTOHOMHMX MPOrPaMHUX areHTiB, SKi 3gaTHi cmpuidiMaTi cuTyauito,
NpUAMaTK pilleHHs | B3aemopiaTh 3 cobi nogibHumun. [pu UbOMy po3B’'si3ok Oyab-AKkoi CknapHoi 3afavi
(bopmMyeTbCS EBOMIOLIMHMM LLMNSXOM 3@ PaxyHOK areHTiB, siki HenepepBHO KOHKYPYHOTb Ta KOONEPYOTHCS O4MH 3
OHUM.

MynbTuareHTi TexHomnorii BNpoBaKeHi y GaraTbox ranyssx ta dipmax 4ns ynpaBniHHS TaHKEPHUM (PROTOM,
MapKkoM KOPMOPaTUBHUX TaKCi, MAPKOM BaHTaXHWX aBTO, NP BUPILLEHHI 3agad, NOB'A3aHMX 3. aePOKOCMIYHUMM
AOCTIMKEHHAMN, IHTENEKTYanbHUM TPAHCTOPTOM, pob0TOK 3anisHuui Ta noricTukoto [MBalueHko, 2011].

AsTopy [Macnoboes, 2011] BBaxatoTb, L0 MynbTUAreHTHi TEXHOMOTT 34aTHi 4O PO3B’A3aHHS 3aday NnaHyBaHHS
i onTuMi3aLii pecypciB, po3ni3HaBaHHs 00pas3iB TOLIO 3@ CXEMOI0: iHilianisauis CUCTEMM —> 3aBaHTAXEHHS
MOZEeNi —> MOHITOPUHT  MOTOYHOI  CWTYyaLii —> aHania npobneMHoi  cuTyaLlii — YTOYHEHHS napameTpiB —
PO3MOgin PeCcypciB —> KOHTPOSb BUKOHAHHS MIaHiB —> OYikyBaHWUii pe3ynbTar.

Ha Bigminy Big knacuyHux cuctem MAC € BenuKMMM Mepexamu Manux areHTiB, omepauji BUKOHYHTLCS
napanensHo, Mae MiCLie eBOIMIOLLS Ta CTBOPIOKOTLCA YMOBU 15 po3BUTKY [FypeBud, 2005]. Baxnuso Big3HauuT
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CKMaAHICTb i AMHAMIKy MPOLECiB NPUIHSATTS PilUEHb NpU ynpaBriHHi BUPOGHULTBOM Yy peanbHoMy Yaci. | came y
TaKWX 3afadvax MynbTUAreHTHi TEXHOMOrii MOXYTb 3apekoMeHayBaTh cebe Hankpawmm YuHom [CHuTiok, 2010].

Ha gymKy aBTOpiB, 3aCTOCYBaHHS MyMbTUAreHTHUX TEXHOMOTi 4O MOAENOBAHHS PUHKOBOI EKOHOMIKW JO3BONSE,
B MEBHOMY CeHci, 0brpyHTyBaTH rinote3y Agama Cwmita ( «baratctBo Hapogis», 1776 p.) Npo «HEBUAUMY PYKY
puHKy» [BomowmwH, 2013]: «KoxeH iHaMBIOyyM nparHe BMKOPWCTOBYBATH CBill kaniTan 3 HaMOINbLUOK BUrOAOM.
BiH, 3a3Buuait, He gbae npo 6raro cycnineCTBa, ane «HeBMAMMA pykay NPUBOAMUTL MOro A0 Pe3ynbTarty, Hisik He
noB'si3aHOr0 3 #oro Hamipamu. [lepecnigyoum BracHi iHTEpecu, BiH 4acTO TakUM YMHOM Kpalle Crpusie
peanisalii CycninbHWX Linein, Hix y TOMy BANAZKY, KON BiH AiCHO CTaBWTb Nepes coboto Take 3aBAaHHAY.

®opmanizoBaHa NocTaHOBKA 3afadi Ta aCNeKTy il po3B’A3aHHA

Ockinbkw Taki nignpyemcTaa BAPOONAOTL OAHAKOBY NPOAYKLit0, TO PO3rMsAatoThes ABa BUNAAKM:

1) BUPOBNSETHCA NPOAYKLiS TPUBANOro BUKOPUCTAHHS, BHACMIAOK HOro BiabyBa€eTbCA HACUYEHHS PUHKY;

2) BMpOONSETLCA NPOAOYKUiS, sika Mae 0OMEXEHWU TEPMIH BUKOPUCTAHHS, BUMarae 3aMmiHu, a puHOK notpebye
MOCTINHOI 3 HE3HAYHMMU (HIYKTYaLisIMK KifIbKOCTi TOBApIB B Yaci.

3apava nonsrae y Makcumisauii ePEeKTMBHOCTI (PYHKLIOHYBaHHS MigNpUEMCTBA rany3i, sika BWU3HAYAETHCA
CMEKTPOM PO3B'A3yBaHNX 3agad, CTPYKTYPOK BUPOBHWLTBA Ta CTpaTerieto ynpaBniHHs Y pO3nogini pecypcis.

Po3rnsHeMo ocobnuBocTi nepLuoro BUNagKy BUMPOBHWLTBA NpOAyKUii. Hexal O MOMEHTY yacy t KinbkicTb
HeobXigHOI mpogykuii P, ska Mae Bneple nocTaBuTUCh croxuady, gopisHie N(t)(N(f) € MOHOTOHHO
He3poCTaryolo (YHKLIEI Yacy), KinbKiCTb MpoAyKuii Ans HacuyeHHs puHky cknagae N(t)+ o(t)(o(t)
MOHOTOHHO He cnagae). Mpunyctmo, Wwo npoaykuito P BupobnsatoTe M nignpuemcTB. KoXHE 3 HWX MOXHa
NPeaCcTaBUT areHToM, SIKMA [i€ 3a NEBHOW nNporpamoto. PesynbTaToM (OYHKUiOHYBaHHS nporpamu €
pekomeHaauii ans ocobu, wo npuitmae piwenHs (OMP), abo GesnocepeaHbo pilleHHs. Po3ib’eMo YacoBuil
iHTepBan (YHKLOHyBaHHSA MiANPUEMCTB Ha NpoMixkn, T06T0 T = {f, <t <...<f, <...}. KoxHe nignpuemcrso

NPeACTaBMMO SK Aesky cucteMy S. OYHKLIOHYBaHHS CUCTEMM € HenepepBHO-AWUCKPETHUM MPOLIECOM, L0
3apaeTbes BekTop-thyHKuielo  F(Y)={f, (t), t e [t,_,,t, ]}, Ae yHKUil f,(t) BM3HAYAIOTb NOKA3HUKM EDEKTUBHOCTI
(DYHKLiOHYBaHHs cucTemmu: npubyTok, COGIBapTICTb NPOAYKLji, EHeproemkicTb, (POHA0030POEHICTL TOLLO.
Mepexogn f.(t) — ., (t) BinbyBaKTLCA BHACNIAOK MPUAHATAX pilleHb B MOMEHTK Yacy t,. BusHauumo, siki
(haKTOpU BMMMBAKOTL Ha MOSBY TaKMX 3Ha4eHb f. [N LbOro po3rnsaHemMo cuctemy S K YacTUHY CUCTEMM
BinblL BACOKOMO PiBHSA iepapxii, WO B3aemodie 3 Heto,Ta 3AINCHI0E BNnmMB. Mo3HauMMo Q- cucTeMa BULLOTO
piBHs iepapxii. Mix S i Q BinbyBaeTbCa B3aEMOLiS, fka BUPAXaETbCA Y HAOXOMKEHHI B S MaTepianbHuX
notokis ( H ), exeprii ( E ), inchopmaii (1), piHancis (U ), kagpoux pecypcis (R ) Ta y BUpoBHALTBI NpogyKuii (

P)ipaHux (D), aki HapxodsTe B €2 3 S. Mae wmiclie BigoOpaxeHHs: Q — S, = Sj"(Hj,E UL R,)), ne

j

S (*)-Bxinwi noTokn cuctemn S, . Cuctemor S, 3ilicHioeTbes nepeTsopents Si'(*) — (P, D;) i fioro

pesyrnbTaT BUBOAMTLCA B cucTeMy Q. TakiiM YMHOM, Ma€ MICLE NaHLIOKOK BiaoGpaxeHb
Q—SI(H,E,I,U,R,)—> S*(P,D;) - Q, Vj =M. (1)

Ane peanisauis nepetBopeHb (1) notpebye NeBHOro Yacy i 3a el yac 3MiHeTbea cuctema Q. Kpim Toro,
nepeTBOpeHHs (1) € 3aMKHEHUM, LLO opMaribHO MOXHA NOLATH TakUM YUHOM:

i i

Q. —Q

out?
i+ i F 1 M (2)
anl :V(Qout):V((P/’D/)l vj =1)M)
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Bupasu (2) BkasyloTb Ha Te, WO cucTema €2 MOCTIAHO 3MIHIOETBCS, MPUYOMY OCHOBHWI BMAMB Ha Hei
3MiMCHIOITL pesynbTaTh (yHKUiOHyBaHHS S, B komnnekci. Haivactiwe B pesynbtati BigoOpaxeHHs V

ofepxytoTb iHaHcy abo HoBy iHbopmaLto. A Lie, Y CBOK Yepry, BU3Ha4aTUME MOKa3HUKKM BigobpaxeHHs (1).
Posrnsgatoum (1) i (2), MoxHa 3p0BUTM BUCHOBOK MPO Te, O 3AINCHIOETHCA B3aEMOBMIINB CUCTEMU L2 3 KOXHOI0
3 S;, a TaKox cuctem S; Mix coboto. B iioro pesynbTarti BifOyBatoThCs 3MiHM Y BXIAHUX NOTOKAX HAcTynHOro(-

ux) nepiopy(-iB) yacy cuctem S;. Tomy BBaXaTUMEMO, IO HAacTae MOMEHT uacy t, sKwo 3S;, B sKy
Hapxomte H, VE, vI,vU, vR;, abo 3 siKoi odepxyioTb P, v D;, npudomy ueit yac ¢ >t iBH €
MiHiManbHum V'S, j = 1,M. Takum uurom, MAC Byne BpaxoByBaTH iHPOPMAL|it0 330BHi Y MOMEHTM Yacy f,,
i=0,L, IO AO3BONUTb ii eneMeHTaM 34iICHIOBATY KOPUIyBaHHS MporpaM BUPOBHMLTEA.

Ha puc. 1 Takox nokasaHo, Sk 3MIHIOITLCS YHKLT £ (f) Ha PisHUX NpoMiXKax Yacy. 30Kpema, MoxXHa BBaxaTu
TaKOK XapaKTEPUCTUKOK KiNbKiCTb BMpOONEHOI NpoayKuii, WO NiaTBEpAXYETbCS MOHOTOHHICTIO 306paeHnx
(OYHKLRA.

MaTepianeHi notoku, IHcdopmavia, EHepris, Kagpu, GiHaHcu

AF S AF __— S,
— K—]
> ¢ <—— > ¢
AE S, AF S,
— t t K—
> <—— >
A F Su- > AF Su
— K—
t t
Q > >

Mpoaykuis, [HdopmaLis
Pwc. 1. Baaemogis nignpruemcTs sk MynbTUrEHTHa TEXHOMOrIA

OcobnuBocTi hyHKLiOHYBaHHA MyNbTUAreHTHOI CUCTEMU

BeaxaTmemo, Lo NignpuemcTaa ranysi Ha puHKY GyHKLIOHYI0TL TpUMBanUi Yac. [ovaTkoBMin Yac MOAENOBaHHS
Ta aHaniay pearbHoi cuTyauii Bigomui i € f,. [ina MomeHTy £, BUKOHYeTbCA iHiLjanisauia MAC. MpaktiHo Le

03Hayae 3afdaHHsl 3Ha4yeHb CTaHiB SIK cucTemMu €2, Tak i cucteM S., K BXE pO3rnafalTbecs SK areHT.
OCHOBHMMY NoKa3HMkaMU1 CUCTEM S, € Taki: KINbKICTb CUPOBUHM, fika € Ha CKNagi; KinbKiCTb OAUHULb NPOAYKLT,

fka Moxe OyTW BMrOTOBINIEHOK 3 Li€i CUPOBMHM; Yac, SKMMW 3a YCiX iHWMX HE3MIHHMX YMOB MOTPibeH Ans
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BUrOTOBMEHHS! OAMHMLI MPOAYKLi, YA MEBHOI KiNbKOCTi OOMHULbL MPpW napanefbHOMY BUPOBHWLTBI;BAPTICTb
OCHOBHUX (hOHAIB; KiNbKICTb NpaLjtoroymx; cobiBapTiCTb NPOAYKLii TOLLO.

[ns cuctemn € OCHOBHUMM XapakTepucTukamu €: notpeba puHKy Yy MEBHIN KinbKOCTi NPOAyKLii; 3akoHOAaBY
0OMEXeHHs; (biHaHCOBE CTaHoBMIEe nNignpuemcTBa  (KIMbKiCTb TPOWEN Ha  paxyHKy); 3000B’s3aHHS
KpeAMTOPCHKOro Ta AebiTopCbkoro XapakTepy TOLO.

Micns iHiLianisadii 3Ha4eHb OCHOBHMX NOKa3HMKIB BinbYBaeTLCS NPOLEC MOAENIOBAHHS, AN YOro 34iACHI0ETLCS
3aBaHTaXeHHs mogenei (areHTiB). Taki mogeni BigobpaxatoTb MoKasHUKM eDEKTUBHOCTI (OYHKLIOHYBaHHS
cUCTEM S, MPUYOMY KOXEH MOKA3HWUK €PEKTUBHOCTI € KPUTEPIEM BUKOHAHHS CUCTEMOID S, OAHEi i3 CBOIX

yHKuin. MobyaoBa Takmx (OyHKLUi 3GiACHIOETLCS HA OCHOBI PETPOCMEKTUBHMX AaHWX. Kpim OLiHKM peanbHOro
CTaHy TaKi (hyHKLii 4O3BONAIOTH 3MINCHIOBATW aHani3 cUTyaLlit TUny « SKWWO A, TO...» y ManbyTHbOMY.

Ha HacTynHomy eTani, micns iHiyianisayii ctaHy nignpueMcTB NOTPIOHO 34INCHUTM 3aBaHTaXEHHs Mogeni ix
(byHKLoHYBaHHs. [punycTuMo, WO BCi Mogeni, siki BU3HAYaK0Th NOBEAiHKY areHTa, chopmoBaHi. CTpyKTypHa Ta
napameTpuyHa igeHTudikalis mogenei sgincHeHa Ha ocHoBi 6a3un gaHux (DB) akTyanbHOI 4Nt 4aHOT0 MOMEHTY
yacy, baHky MaTemaTyHux mogenen (BMo) Ta MHOXUHKM MeTogiB ineHTudikadii (BMe). Takum YnHOM, areHT Ha
eTani hopMyBaHHS NOJAETLCS SK CYKYMHICTb

A=<DB, BMo, BMe>. 3)
Ha HacTynHOMy eTani 3acTOCyBaHHs MyIbTUAreHTHOI TEXHOMOri MPOMOHYETbCA Taka MOCMILOBHICTL KPOKIB
(DYHKLOHYBaHH  MynbTuareHTHoi cuctemu: 1) BukonaTn iHiyianisauito MynbTMareHTHoi cuctemu; 2)
3AiNCHIOBATI MOHITOPUHT HABKOMNULUHLOMO CepeaoBula; 3) AKWO y HaBKOMMLWIHBOMY CepefoBuLi Biabynack
xo4a 6 ogHa 3MmiHa, To /=i +1, t =¢,. 3pincHuTn 3anuc B DB; 4) fAKwo 3miH He Biabynock, ane 3akiHuMBCs

nepiog MOHITOPUHIY, TO 3MINCHUTM 3aMKC 3HAYeHb XapaKTepUcTUK nmianpuemcte y DB; 5) Akwo cepen 3Ha4YeHb
BHYTPILLHIX NapameTpiB OfHiel i3 cuctem BigOYNMCb 3MiHW, BWKMMKaHIi 3MIHOI CMEeKTpy 3agady, cTparterii
ynpaeniHHs abo CTpyKTypu BMpPOOHWLTBA, LIO HEe BMAWBAIOTb HA 3MiHM Y HABKOMWLIHBOMY CepefoBuLli, TO
3aincHuTM BignosigHi 3anucn B DB, i=i+1; 6) BukoHaTW CTPYKTYpHY Ta NapameTpuuHy igeHTudikaLlio
MoZeneil 3 ypaxyBaHHSM OfZepXaHwWx AaHux; 7) FAKWOo oaepkaHa iHopmalis Ta BUKOPUCTAHHS Mogenen
[03BONS0Tb 3p0OUTH BUCHOBOK MPO MOXIMBICTb KPUTUYHUX pexumiB poboTu, To nonepeautu OIMP.

®parmeHTapHa moaenb PUHKY ranysi

®parmeHTapHOK MOAENMK PUHKY ranysi € 6aratoumipHuii (M+1) MpsAMOKYTHWA rinepnapanenenines, sKui
iNOCTPYE TPAEKTOPItO (PYHKLIOHYBaHHS NigNPUMEMCTBA Y NPOCTOPI MOr0 BHYTPILLHIX | 30BHILLHIX XapaKTepUCTUK.
KoxHa i3 KOMIipOK Mmofeni BiAnOBidae NEBHOMY MPOMDKKY 4acy, Ha SKOMy He 3MiHIOBanMUCb 3HaYeHHs
XapaKkTepucTuk MmignpuemcTea. FAKWO xo4a 6 AN OAHOrO MiANpPUEMCTBA BOHW 3MiHWNUCL, TO f, —t, ., i B

Mogeni 3'ABNAETLCS LWe 0AHa CMyra, sika BignosigaTiMe HOBOMY HYaCOBOMY NPOMIXKY.

dparMeHTapHa Mofieflb € OCHOBOK ANs MONEpedHbOro aHamisy 3aranbHoro CTaHy Ha PUHKY. |i mpakTudHe
3aCTOCyBaHHA NOB'3aHe i3 BukopucTaHHam TexHonorin OLAP (online analytical processing), BUKOHaHHSIM 3pi3iB
MoZeni, NPUBEAEHHs ii 4O MEHLLOi po3MipHOCTI. Taki onepaLii 403BONSATL BU3HAYATM CMEKTP XapaKTEPUCTHK, SKi
€ iHbopMaTMBHUMK Ta 3[iINCHIOTb BMAMB Ha 3aranbHy eqEKTUBHICTb (DYHKLIOHYBaHHS. PilleHHs, sKi
npuimatume OMP, cTocyBaTUMYTLCS HE NULLE ONTUMI3aUii (DYHKLIOHYBAHHS NiANPUEMCTBA, ane i KopuUryBaHHS
napameTpiB MOZENEN Ta KOHTPOSIO NPOLECIB NIiaHyBaHHSA Ha NigNpPUEMCTBI.
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BucHoBKM i nepcnekTBm

B ocHOBi hyHKLIOHYBaHHSI MPUPOAHMX CUCTEM NEXaTb MPUHUMNM CaMmoopraHisauji. 3HayHa iX YacTuHa MOXe
OyTM BMKOPWUCTAHOK ANS ONTUMI3aUii AiSNbHOCTI i LUTYYHMX CUCTEM, 30KPEMA BMPOBHMYMX NiANPUEMCTB.
3anponoHoBaHa y CTaTTi MynbTUareHTHa TEXHOMOrS BiAMOBIAAE K NPUMPOAHUM MEXaHi3MaM, TaK | eneMeHTam
(DYHKLiOHYBaHHS nignpuemcTB ranysi. HeobxigHiCTb AOTPUMYBATUCH PUHKOBUX MPUHLMNIB iCHYBAHHS EKOHOMIKM
NpUBOANTb A0 HEOOXIOHOCTI MPUMHATTA pilleHb Ha KOXHOMY OKpeMOMy MignpueMCTBi Y BignoOBIgHOCTI 4O
pesynbTaTiB AisNbHOCTI IHWWMX NigNPUEMCTB Ta YMOB 30BHILLHBOTO CEpefoBuLLa.

3 BMKOPUCTAHHAM 3anpOMNOHOBAHOI TEXHOMOrT Ta Po3pobneHnx Mogeneil NpoBOAMIOCH EKCrepUMEHTalbHe
MOJEMioBaHHA ANA NiANPUEMCTB-BUPOBHNKIB METANONNAcTUKOBMX BikoH. Vloro pesynbTaTi 403BONMNM HadaTy
iH(OpPMALLIiHO-KOHCYNbTATUBHY MIATPUMKY  KEPIBHUKAM NpW MPUAHATTI pilleHb Ta po3pobuti CcTparterito
PO3BMUTKY MiANPUEMCTB.
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PO3POBKA EKCNEPTHOI CUCTEMW MPOrHO3YBAHHSA BUMOI KOPUCTYBAUIB
[0 TENEKOMYHIKALIMHOI MEPEXI

anuHa ManBopoHcbka, Oner flomackiH, CeitnaHa CaxapoBa

AHomauis: Poboma npucgsyeHa po3pobuyi excnepmHoi cucmemu, pe3ynbmamom pobomu SKOI € 8UPIEHHS
3a0ayi npoeHO3y8aHHs, KA Nnosiseac 8 NPUUHAMMI PilEHHS NPO HanexHicmb 00 M020 Yu iHWOo20 Knacy
PO38UMKY MepexXi Ha 0CHO8I HaKONUYEHOI cmamucmuku.

Knroyosi crosa: meﬂeKOM}/HiKaL{/tha Mepexa, ekcnepmHda cucmema, NPoeHO3y8aHHs, PO38UMOK MepeXi.
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Beryn

XapakTepHoto ocobnuBicTio nporpecy B cdepi iHoKkoMyHikaLii B YKpaiHi, € 6e3yMOBHMIN NpiopuTeT po3pobok
ekcnepTHux cuctem (EC), WO 3acHOBaHi Ha BWMKOPWCTAHHI LUTYYHOro iHTENekTy. EkcnepTHa cuctema
BUKOPUCTOBYE 3HAHHS! OAHOrO abo KinbkoX eKcrepTiB, NpeacTaBneHi y hopmanbHOMy BUMMS, ANS BUPILIEHHS
3agay Teopii NpUAHATTS piwedb (TMP), Wwo Aae MOXMMBICTL MPOEKTYBaNbHWKY OTPUMYBATW KOHCYyMbTaLji
ekcneptiB 3 Oyab-Akux npobnem, npo ki UMMM CUCTEMAMW HaKOMWYEHi 3HaHHS. Be3yMOBHO, PpilUEHHS!
cnevianbHnX 3agay BUMarae cnewianbHuX 3HaHb, NPOTE He KOXHA KOMMaHis Moxe cobi 403BOMUTH TpUMATK B
WTaTi eKkcnepTiB 3 YCiX nWTaHb, ki nos'asaHi 3 ii poboTow abo 3anpollyBaTth iX Lopa3y, KONM BUHUKae
npobnema. byayus ogHWM 3 OCHOBHMX 3aCTOCYBaHb LITY4HOrO iHTenekTy, EC sBnswTh cob0l KoMM'OTepHi
nporpamu, Wo TpaHcOpMYOTb 4OCBIL eKcnepTiB B skin-HeOyab ranysi 3HaHb y hOpMy €BPUCTUYHWX MPaBu
(eBpUCTUK). EBpUCTUKM He rapaHTyioTb OTPUMAHHS ONMTUMAMNbHOMO pesynbTaTy 3 TaKOK XX BMEBHEHICTIO, 5K
3BMYaHI anropuTMK, WO BWKOPUCTOBYIOTHCA ANS BUMPILLEHHS 3agad B pamkax TTP, npoTe 4acto fawTb
[OCTaTHBO MPUAHSATHI PiLLEHHS ANS iX NPAKTUYHOrO BUKOPUCTaHHSA. Bee Le pobutb MOXIMBUM BUKOPUCTOBYBATH
EC ans BupilleHHs 3agadi, nocTaBneHoi B i poboTi.

MocTtaHoBKa 3aaayi AocniaxeHHs

MeTolo poboT € nigBULLEHHS €(EKTMBHOCTI MPOEKTYBaHHS TenekoMyHikauinHux mepex (TM) 3a paxyHok
pO3pobKM EKCMEPTHOI CMCTEMM MPOrHO3yBaHHS 3MiHW BUMOT KopucTyBadiB o TM. OG’eKTOM AOCMIDKEHHS €
TenekoMyHikaLinHa mepexa. [NpegmMeToM JOCIMKEHHS € METOAMW NPOEKTYBaHHS PO3BUTKY MEPEX.

[ns pocarHeHHs noctaeneHoi MeTu B poboTi BUpILLEH: 3agavi: aHani3 icHyouux npuHUMNIiB NpoekTyBaHHs TM Ta
BUSIBINIEHHS 3MiH, SIKi HEODXiAHI B CyyacHUX yMOBaX; Knacudikallis KOpUCTYBayiB Cy4acHUX Mepex; hopMyBaHHS
nepeniky iHdokomyHikauinHmx nocnyr (IKM), HagaHoro nnaHoBaHumu TM; dopmyBaHHS BuMOr 3 OOKy
KOpuCTyBaviB 4O Mepexi i 0bragHaHHS Npu HOPMOBAHIN SKOCTI iX HagaHHA. po3pobka NPUHLMMIB ypaxyBaHHS
BWMOT KOPUCTYBaYiB Npu NPOEKTYBaHHI Ta MoAepHi3aLlii Mepexi; dhopmanisalis onucy npouecy 3MiHU EMHOCTI
NaHoBaHOI Mepexi; po3pobka ekCnepTHOI CUCTEMM NS NPOrHO3YBaHHS 3MiHM BUMOT kopucTyBauie 4o TM.

PesynbTati nonepeaHix gocnigxeHb

CtBoperHs EC possutky TM BUMarae npoBefeHHst Ceprno3HOI Niarotoe4oi pobotn. Psa focnimkeHb BUKOHAHO B
poboTax 3a y4acTio aBTopiB. [119 BU3HAYEHHS 3aKOHOMIPHOCTEN, L0 ONUCYIOTL NpoLEecH po3suTky TM, 3anexHo
Bi KOHKPETHWX YMOB BWKOPUCTOBYIOTb pi3Hi MaTemaTwuHi mogeni [[anBopoHckas, 2013 (1)l B
[FaBopoHcKkast, 2005]  ccopMynboBaHa 3aranbHa  npobrema  cuHTesy  iHpOpMaLiiHUX — Mepex, LWo
po3BMBalOTLCA, a B [[arBopoHckas, 2011; Gayvoronska, 2011] 3anponoHoBaHO Aesiki Miaxoan Ao ii BUPILLEHHS,
CTBOpEHHS Mogenei po3sutky TM posrnsHyTi B [Freidenfelds, 1975; MansopoHckas, 2006; Gayvoronska, 2012
(1); Gayvoronska, 2012 (2); lanBopoHckas, 2013 (2)], fe aHani3yeTbCs MOXIMBICTb BUKOPUCTAHHS Pi3HWX
MaTeMaTUuHUX (PYHKUiIA ons onucy npouecy 3MmiHM emHocti TM, i BkasaHi ymoBW, 3@ SKUX [OLiNbHO
BUKOPUCTaHHS Tiei Y iHLWOT cpyHKLji. Tak sk pyyHa ob6pobka aaHux, NpoBEAEHHS PO3PaXYHKIB i BUPILLEHHS 3agavi
cuHTe3y Mepexi 6e3 3actocyBaHHs |T Ans npoBeaeHHs SOCRimKeHb B ranysi po3sutky TM, BenbMu [OBIUN |
[O0POruin NpoLiec, aBTOPOM 3arnpONOHOBAHO AN Ljiei MeTW BUKOPUCTOBYBATH CeLianbHO po3pobneHy ekcrnepTHY
cucTeMmy.

MporpamHa peanisadia cuctemu

Ha etani copmyBaHHs BxigHOi iHchopmalii ans HaBuvaHHs EC BukopucTaHi pesynbTaTy cTaTuCTWui, icTopist
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PO3BUTKY MEPEXi Ha BiMOBIAHIA TepUTOpIi, 3MiHa EMHOCTI Mepexi, 3MiHa BUMOT KopucTyBauie, ocobnneocTi IT,
o 3aTpebyBaHi KopucTyBa4yammn, BUMOM 40O Mepexi Ta MepexHoro obnagHaHHs 3 Goky IKM. [ns cTBOpeHHs
CMCTEMM NPOrHO3YBaHHS 3MiHW BUMOT KOpUCTyBadiB 40 TM poarnsaHyTo BinbLue COTHI TepUTOpIN pisHOro Tuny 3
ypaxyBaHHsM ix ocobnmsocTen (puc. 1).

OKHO ONHCAHHA MHOKECTEA CBOHCTE x

Lnucok cBoficTe

Hanmenosanue 1epparopmn = |

|
o . puu (npup ) —1
O cosennocTu Teppuropun inestensnoc i
Maowans TEPPHTODHH " = n o RA
MobcpxnocTiian npornocTL muTcacH [ g
B T o6e ® CoTb K oTTeamHbIA NocenoK =] Homoe |

Moaenb crpysrypot TM — CnafnbHbIA PafoH ropoaa
K nnuuecTRN URANR NNEANCTANSHUS Ucm UCHTPAALIIAA YACTL ropoaa

= [ CTUNEHYECKHA MNoPoAoK 1
& nucry i i
una A | I 1
[ [Toprosan sona 1

KypopTHaa soHa
aNMUHUCTpaTHBHan YacTn
npuropoanan sona
CenbcKkuA panon

f

Wma ceoficTBa

Tun Teppuropun

Twun ceoAcTBa YaCcTHBIA CEKTOD

L
= (] ] ]

= MNepeuncanmoii |

Puc. 1. Mpuknag opMyBaHHS MHOXWHW BNacTUBOCTEN

Kpim Toro BukopucTaHo iHchopmalito 0 nocnyrax, ski HagatoTbCst kopuctyBadam 3acobamu TM. [ins npuknagy
po3rnsHyTo 80 IKIM, Wo XxapakTepuayloTbCs BUAOM iHGopMaLii, JONYCTUMMM 4YacoM 3aTpUMKW, HeobXigHO
MiHiMarnbHO NPONYCKHOK CNPOMOXHICTHO, koedilieHToM nomunok. Cepe BnacTUBOCTEN 06 EKTIB BUZINEHO:

— OcobnueocTi  TEpuTOpii, Taki Sk TUM TEPWUTOPIi, NMowWa, HasBHICTL reorpagiuHuX, PenbetHNUX
ocobnueocTei Ta 0Co0BNMBOCTEN, L0 BUHUKIK 32 ISNBHICTHO MIOANHW, WINBHICTb HACENEHHS;

— OcobnuBocTi  Mepexi, Wo o6CnyroBye TepuTOpito, Taki Sk Mogenb CTpyktypu TM, paioH
obcnyroByBaHHS, MPOLEHT HaceneHHs, Wo o06CnyroByeTbCs Mepexeto, Kinbkicte BK, nponyckHa
CMPOMOXHICTb MiHii, HeOOXigHAa WBNAKICTD;

— CTaTMCTWYHI fJaHHi WOoA0 PO3BMTKY MEpexi A0 TEenepilHbOoro Yacy, a came KONMWBAaHHS KirbKocTi
kopucTyBauig, ix notpeb y IKIM Ta amiHa emHocTi TM.

Micns opMyBaHHS MHOXUHW BNAcTUBOCTEN CHOPMOBAHO MHOXUHY KNaciB, KOXHUIA Knac — Lie okpema Moaenb
po3BuUTKy TM, sika XapakTepu3yeTbCsl OKPEMOK MaTeMaTUYHOK oyHKUiet onucy possuTtky TM. PospobneHa EC
MiCTUTb 12 KnaciB, cepen skux YHKLT: NiHiNHA, eKCNOHeHLianbHa, cTeneHeBa, rinepboniyHa nepLuoro, Apyroro
Ta TPETLOro TuMy, norapudmivHa, S-nogibHa, 3BOPOTHS norapuchmivHa, MoamdikoBaHa eKCMOHeHUjianbHa,
noricTuyHa Ta kpuea omnepua.

Hesiki pesynbTaTv AOCRIAKEHHA

PesynbTaTtom poboTti po3pobneHoi EC € BUpilieHHs 3aaadi NPOrHO3yBaHHA, sika MOMArae B NPUAHATTI PilLieHHs
NPO HanNeXHICTb A0 TOr0 YW HLIOrO Knacy PO3BMTKY Mepexi Ha OCHOBi HAKOMUYEHOi CTaTUCTUKU. Y JaHoMy
BMNAZKY BWKOPUCTAHO OO'EKTMBHWA (CTAaTUCTMYHWIA) Migxin A0 (DOPMyBaHHS eTamnoHiB Ta € [OUiNbHAM
CTAaTUCTUYHE HaBYaHHA B 3ajadvax knacudikauii. lMpu po3pobku cuctemu ocobnmea yBara npuaineHa
thopMyBaHHI0 eTarnoHis. [leski pesynbtat poboTu CUCTEMU HaBEAEHI HA puC. 2.
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£ Expek Pro gna Windows ﬂﬂ

MpoekT Hactpoika Basa AaHHenc OfyusHMe PacueT YeTaHoBRM OkHo 7
Er
EHDEAHHE TEpRHTONA | OcobeHHOCTH [Pernrerme iy | x | dyHiams 2 x
[EOm0EM dyrama 1 xnacca (60,9524 48.1217
CTRpEIE [OMA dyreama 1 emacca (515079 24.413
[BIHOT P HI dyreama 2 xmacca (20,7143 33.1746
- bymama 2 xmacca (343015 {75.7937
ITpacca dyreama 2 Emacca (34,3015 75.7937
0 fHCE dyreama 1 xnacca (67,619 362608
[Tocama dyreama 1 xmacca (57,5926 52.2222
\Ecamonaca dyreama 1 xmacca (72,4603 34.3013
[BOmDEM dyrama 1 xmacca (595238 44 3651
[ABTOCTAHIE dyreama 1 xmacca (81,5079 24.418
b BOKZT dyreama 2 xmacca (20,7143 33.1746
[AETOEOKIAT dyreama 2 xnacca (12,2222 005556
- dyreama 2 xmacca (20,7143 33.1746
[THMOpCEAS o dyreama 2 xmacca (32,8571 71.0317
nope dyreama 2 xnacca (46,1905 58.4302
[HEHOK dyrzama 1 xmacca (71,9841 36.164
- dyrEama 2 emacca (45,873 02381
lzaE0] dyreama 1 xnacca (55,9259 530689
Ezi:libig dyreama 1 xmacca (91,6667 17.4074
- dyrEama 2 xmacca (39,9200 1. 746
0T OpOIHOE 0| dyreama 2 xnacca (47,9365 G2.4330
[EHHOTETHE dyreama 2 xmacca (43,8880 60
[TNOEZBOMCTE dyreama 1 xmacca (63,5714 42,5387
bymama 2xmacca [33.3060  {76.5079

[TpHMOpCEAT dyreama 1 xmacca (63,5714 42.5397
02M0pPAEHTENE] dyreama 1 xmacca (57,6455 50.3173

(Canatope "3enesas ropxa’|osmon OBHTEE hveama 2 xnacca (196206 36.1111

Puc. 2. PesynbTaTit MHOXUHHOMO po3paxyHKy 3a dhopmynoto Bektop

3poOMBLUM MHOXMHHUIA PO3PaXyHOK, OTPUMYEMO n+1 CTOBMYMKIB, A€ N — KIMbKICTb Krnacie, B SKMX cucTema
OUiHUTL 00’EKTM B KOXHOMY Knaci OKpeMO Ta MpUAME pilleHHs NPO HAamNEXHICTb KOXHOMO 3 06'EKTIB TOMY uu
iHwomy knacy. OckKinbku cUCTEMA MICTUTb SIK YMCENbHI TaK i nepeniyumi BNacTUBOCTI BUKOHAHO PO3paxyHOK 3
BUKOPUCTAHHAM (hopmyn gBox Tunie. dopmyna ans nNpoBeAeHHs Po3paxyHKiB Mpu BinblocTi nepenivynmmx -
"BEKTOP", uMCenbHUX — "KOpiHb". TakoX MOXHa OTpUMaTW [oknagHy iHdopmalilo Ans aHanisy Bknagy
BNaCTWUBOCTEN NOTOYHOrO 00’'€KTa B MOTO iHTErpanbHy XapakTepucTuky, obpaBLumn 06eKT, Nicns Yoro 3'aBUTbCS
BiKHO Yy BUrNsAi Tabnuuj. MepLumnin CTOBNYMK MICTUTB CMIMCOK BNAaCTUBOCTEN 06’ekTa, ApYruil — 3HAYEHHS MOro
BNACTMBOCTEN, Ui AaHHi B BikHi MICTATb JogaTkoBy iHchopmaLliio Ans aHanisy pileHHs MPo HanexHicTb ob'ekTa
[0 TOrO Y iHLLOrO Knacy.

AHani3 pesynbTatiB BUkopuctaHHa EC

lMpoBedeHO aHani3 BipOrigHOCTI OTPUMaHKX PEe3yNbTaTiB, SKy MOXHA Ai3HaTUCA, AKLLO 3anponoHyBaTh CUCTEMI
OLiHUTK KOHTPONbHY BUGIpKy 06’€KTiB, ANS AKX BiAOMA HANEXHICTb A0 KNacy Ta NOPIBHATK PiLUEHHS CUCTEMM 3
BiBOMUM. BigHOLLEHHS KiNbKOCTI MOMUNOK A0 KiMbKOCTi 00'EKTIB B KOHTPOMbHIN BUOIPL € IMOBIPHICTIO MOMUITKMA
cuctemu. BiporigHicTb oTpUMaHKX pesynbTaTiB po3paxoByloTb 3a Knacamu (iMOBIPHICTb MOMUIKU B KOXHOMY
Knaci) Ta B Uinomy cuctemu. [ing oTpuMaHHs BiporigHOCTI pe3ynbTarti ans po3pobneHoi cuctemu BeegeHo 50
o6’ekTiB. OTpUMaHi pe3ynbTaTy cBigyathb 0 iMOoBIpHICTL nomunkm 0,01.

AHani3 sKocTi (hopMyBaHHS HaB4YanbHOI BUOIpKM OyB NpoBEAEHW NpW Nepernsgi eTanoHis. 3BepHyTo yBary Ha
Taki mapaMeTpu: KinbKiCTb eKCTPEMyMIB, SIKy YaCTWHy Aianas3oHy (min, max) nokpuBae (OyHKLisS po3noainy,
CTyniHb HabnuxeHHs 3Ha4eHb ekctpemymis Ao 100%.

[aHa Bnbipka chopMOBaHa SIKICHO, OCKIMbKM KpKBa NOKPWUBAE BECh Aiana3oH (min, max), Mae Burnsig, 6nm3bkuii
[0 HOPMasbHOTO PO3NoAineHHs Ta Makcumym, 6nmaskuii o 100%.
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meneKoMyHiKauitiHux Mepex.

MOZENI KNACIB IHOOPMALIMHUX NPEACTABJIEHb

€ropueHkoB 0.B., EropyenkoBa H.10., Kataes [1.C.

AHomauis: [TokasaHa knacucikauis ¢hopm eizyanizayii. PosapobrneHo cmpykmypy ¢hpelimy-npomomuny 0ns
onucy iHcmpymeHmig egi3yanisauii iHgpopmauii. Lia cmpykmypa 8 pospisi yHKuioHanbHUX ponel popm
gisyanizayii € 0cHogo MemoOuK eisyanisauii i ekmodae 8 cebe nopsdok ma HanpasneHicms Qi no
npedcmasnerHio iHghopmayii e suensdi, akut nompibeH Ans cyb'ekmie npoekmy, 8 nepwy yepey meHedxepie.

Knroyosi crnosa:ynpasniHHs npoekmamu, iHghopmauitiHe npedcmasneHHs, eizyanisauis iHgpopmauii

Beryn

[ins ecbekTBHOTO yMpaBniHHS 3HAHHSIMK B NPOEKTax Yepe3 Bidyanisauito iHpopmauii HeobXigHO BU3HAYNTK HE
TiNbKK SiKa iHopMaLia i K BNMMBAE Ha pilleHHs MeHemKepiB, ane i migidpati Hanbinbw BnnMBoBY hopmy
Bisyanisauii. [Insg BupileHHs ujei 3agadi HeobXxiaHo knacudikyaTtyh i coopmu Bisyanialii, i Ti GhyHKUiOHANbHI
poni, Aki B KOMMNOHEHTaX NpOeKTax MOXyTb i NOBUHHI HecTu Ui hopmu. Tomy HeobxigHo nobyayeaT Moaenb
Knacis iHpopMaLitH1X NpesCTaBreHb.

OcHOBHa YacTuHa

Ha cborogHi B ynpaBniHHi NpOeKTaMu 3aCTOCOBYETHCS OOMEXKEHa KiNbkicTb 3acobiB Bisyanisauii iHdopmaLii. B
OinbwocTi BMNAgKiB — Ue pisHOMaHiTHI Tabnmuui i ciTboBi rpadiku. Take 3ByxeHHs 30igHIOE npoLec
iHGhopMaLiiHoro 3abeaneyeHHst MEHeKepiB, WO B CBOK Yepry NMpU3BOAWTbL A0 HESIKICHOrO i HeedheKTUBHOrO
iHOPMYBaHHS Y4aCHMKIB MPOEKTIB. A LUe B CBOK 4epry Npu3BOOUTb A0 BWHUKHEHHS Ge3nivi npobnem B
Y3rOKEHHI | MPUAHATTI  Pi3HOMAHITHUX pilleHb, HeniaroTOBNEHOCTi Hapad, AOBroro NoLWyKy MOTPiOHOI
iHchopmaLi.

Hacnpaggi B CBiTi HaKoNMYeHW 3HAYHMI JOCBIf Bidyanisauii iHpopmallii.



International Journal "Information Technologies & Knowledge" Volume 8, Number 4, 2014 375

lMpoBefeHi QOCnimKeHHs [O3BONWMAK KnacudikyBaTh BCi hopmu Bidyanisayii y BignosigHOCTI 3 X BNAXBOM Ha
ocofy, WO npuiiMae pileHHs B pi3HUX cdepax cucteM dhiHaHCOBOrO ynpaeniHHs. Knacu chopm Bisyanisauii
npencTasneni Ha puc.1.

Tenep HeoOXxigHO po3pobuTK iHGhopMaLiiHy MoZenb NPEACTaBREHHs | 3acTOCYBaHHS PisHOGIYHMX hopMm
Bisyaniaauii iHdhopmaLii B ynpaBniHHi MpoekTamu.

Bci HaBepeHi ¢hopMM MOBWHHI 3acTOCOBYBATUCS BMOIPKOBO, B 3aneXHOCTi Bif (DYHKLUiOHANbHUX 3aday i
(DYHKLiOHANbHUX pOfien, SKi BUKOHYKOTb 3acobu Bidyanidauii npu BUpiWeEHHI (DYHKUiOHanbHUX 3ajady B
KOMMOHEHTax NpoekTiB. Ane came rofioBHe, BOHWU MOBUHHI NPEACTABAATUCA Y BUNSAI AeSKUX iHChOpMaLiHKX
Mogenei, sKi 4O3BONATb hopMarbHO OnepyBaTi B HAMW B CUCTEMI YNPABIIHHA 3HAHHAMM (BiGHOLLEHHSMM [0
MPOEKTY), WO B CBOW Yepry [AO03BONUTbL MNPUAMATM pilUEHHS, SKi MPWU3BEAYTb [0 ONTUMAnbHUX i
KBa3ionTUMarnbHUX Ail 3 ynpassiHHA NPOeKTamMu.

[ns ycnilwHOro BUKOPUCTaHHSA iHOpMaLiiHMX Mogenen Bidyanidayii iHpopmaui HeobxigHo wob us mogens
Mana 3pyyHuir Burnsag. Came npeacTaBneHHs Mogeni MOBWHHE BianoBigaTh BMMOram Ao 3acobiB Bisyanisalii
iHthopmayii B ynpaBniHHI npoekTamu. [lpefcTaBuMO WO MOAENb Y BWMMALI  ¢peiMy, KOMIpKM  SKOro
BiONOBIAATMMYTb OCHOBHUM NapaMeTpam Takux Mogenen.

Knacu dpopm Bisyanisauii TekcToBe AHaniTnyHa 3anucka Tabnuus
NpeLcTaBneHHs Cnncok BusHaueHHs (npasuno)
IpachiuHe licrorpama [iarpama nentoctkoBa
NpeAcTaBneHHs Ipadhik [fliarpama niHinyarta

[Jiarpama kpyroea [Hiarpama 3 obnactamu
3D-306paxeHHs
pachm BisHec-npouec [epeBo (iepapxivHuii rpad)
CitboBui1 rpad [BygonbHni rpad
JliHiRHWA rpachik CeMaHTUYHI Mepexi
MantoHku Kapta JloBinbHWI1 MantoHOK
®oTorpadis

Puc.1. Knacu dopm Bisyanisadii

Opeimn Bidyanisauji iHchopmaLlii CTaHyTb OCHOBOK METOAMK Bisyanidauii i BKmoYaTuMyTb B cebe nopsgok Ta
HanpaBneHICTb Aii Woao NpeAcTaBneHHs iHopmalii B ynpaBniHHI npoekTaMu B NOTPIGHOMY 4115t KOPUCTYBaYiB,
B NepLUy yepry MeHegxepis, Burnsagi [legorchenkov, 2013].

®peiM-NpoTOTUN MICTUTUME HACTYMHI CROTH:

1. BM3HayeHHs1 NO3NTUBHMX SiKoCTEN hOpM Bidyanisallil 4N BUPILLEHHS 3adau.
BuaHaueHHs HeraTMBHUX SKOCTeN hopM BidyanisaLii Ans BUpILLEHHS 3adau.
OcobnnBocTi 3acToCyBaHHs Lx hopM Bisyanisalii.

Burogw, Wo Hagae hopma Bisyanisallii kopucTyeauy.

Knac ¢opm Bidyanisaji.

OyHKuioHanbHa ponb opmu Bidyanisauii [legorchenkov, 2013].

ok w

BucHoBKku

Po3pobneHi mogeni knacis iHpopmaLiiHux npeacTaBneHb, ski NPEACTaBnAaTLCS (perMaMu-eksemnaspamm
Bisyanisauii iHchopmaLii 4ns Beix Knacis iHpopmaLinHuX npeacTaBneHb, WO MOXYTb 3aCTOCOBYBATUCS B cepi
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yNpaBIiHHA NPOeKTaMW AaloTb 3mory nobyayeaTh kpeaTuBHi WabnoHW Bidyanisauii iHopmauii B cuctemi
YNpaBIiHHA NPOEKTaMK, a TakoX 3a iX JONOMOro0 MOXHA BU3HAYMTU OCHOBHI METOAWKM igeHTudikauii dopm
Bi3yanisallii Ta CTpyKTypy 3acobis, siki yayTb OpiEHTOBaHI Ha Bidyaniaayjito Lmx dhopM.

Cnucok nitepatypu

[legorchenkov, 2013] €ropuyenkoB O.B. ®opmyeaHHs 0ayeHHs npoekTiB MeToLoM  Bidyanisauii  iHchopmauii
/0.B.E€ropuerkos// ucepTauist Ha 3806yTTS HAayKOBOI CTYNEHi KaHauaaTa TexHiuHux Hayk. Kuis, 2013. 181c.
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MOJENb U METOA HECMNOBOI O YNYYLWEHUA KAYECTBA NPOEKTA

Buktopus KoHuesuy

AHHOMayus: PaccMompeH 80npoc ynpasnieHusi Ka4ecmeoM npoekma nocpedcmeom enusiHusi Ha mpydosbie
pecypcel. [lpednoxeHa modenb u memod Hecurnosoeo eosdelicmgusi Ha mpydosble Pecypebl C Uesbio
YAY4WeHUs kKayecmea npoekma.

Knroyeenie cnoea: mpydossie pecypchl, meopusi HECUI08020 83auModelicmausi, Kayecmao Npoekma.

BBepeHue

OfHMM M3 MaBHbIX KPUTEPUEB KOHKYPEHTOCMOCOBHOCTM MpeanpusTus SBASETCS rapaHTMPOBaHWE BbICOKOIO
YPOBHS KayecTsa. [Tonck HOBbIX METOZOB YIyYLLIEHUS Ka4eCTBa SBNSETCS 04HON 13 Hanbonee BaxHbIx npobrem
B YNpaBreHnn npoekTaMn Ha LaHHbI MOMeEHT. [pu 3TOM Hemanoe BHUMaHWe yOenseTcs BAMSHWI TPYAOBbIX
PeCypcoB Ha peanu3auuio NpoekTa. YnpaBsneHue TpyLoBbIMKA pecypcamm BKIOYaeT B cebsi co3aaHne cuctem
ynpaeneHns n KoHTpons 3a Hummu [ApmcTpoHr, 2002]. MepcrnekTUBHbIM SBNSETCA M3YYeHWe BOnpoca BAWSIHUA
TPYAOBbIX PECYPCOB Ha Ka4eCTBO NPOEKTa 1 BOSMOXHOCTb YNpaBneHUS STUM MPOLIECCOM.

OcHoBHag YacTb

[MocTaBNeHHbIA BONPOC MOXHO PacCMOTPETb C NO3WLMKM TeOpUM Hecunosoro BaaumopencTsust [Tecns, 2010].
[Ins atoro TpydoBble pecypcbl OyayT paccMaTpuBaTbCs Kak CUCTEMa  MH(OPMALMOHHBIX HECMITOBbIX
B3aUMOAENCTBUIA — CUCTEMa, KOTopas (hopMUPYETCS TPYAOBbIMW pecypcamn W B3aUMOAEWCTBYET C ApyruMu
KOMMOHEHTaMM NPOEKTa W BHELHEW Cpedoi. YyacTue TPYAOBbIX PECYPCOB B peanusauuu NpoeKTa MOXHO
OXapaKTepu3oBaTb Kak MpOSIBNEHWE 3aMHTEPECOBAHHOCTW YenioBeKa B MPOEKTE — 3TO AEeWCTBUS, KOTOpble
(hOPMUPYIOT OTHOLLEHME K MPOEKTY B MPOLIECce COLManbHOro B3auMOAENCTBUS MeXAY Y4acTHUKaMU NpoekTa u
noz BO3OeNCTBMEM BHELLIHUX (DaKTOPOB.

Mockonbky TPYAOBblE PecypChbl SBMSOTCS COCTABMSIHOLEN NPOeKTa, TO HeobXoanUmo, 4Tobbl hopMUpOBaHMe
3aMHTEPECOBAHHOCTM MPOMCXOAUNIO B COOTBETCTBMM C 3aKOHAMW pasBUTUs MpoekTa. [ns 3TOro  HyXHbl
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CTaTnucTnU4eckne Unn skcnepTHble AaHHbIe O CBA3N MeXay BO30ENCTBMEM Ha NPOEKT 1 ero OTBETHOM peakunn Ha
3TV BO3aencTBMS. Torga MOXHO 6y,u,eT Bpra60TaTb cucremy BO30ENCTBUIN YenoBeka Ha NPOEKT N NPOEKTa Ha
TpyaoBble€ pecypcCbl, KOTOpblE YyBenu4yMBanu CTeneHb OnpeneneHHoCTM B KadeCTBE MNpPOEeKTa B CTOPOHY
MOBbILLEHNA Ka4eCTBa.

3 Bcero Bbllecka3aHHOro MomyyaeTcs criedytoliasi KOHUenTyanbHas Mofenb B3auMogeicTeus B mpolecce
MOBbILLEHMS kKa4yeCTBa NpoekTa, NpeLCTaBNeHHas Ha puc.1.

[laHHas Mofienb MO3BONSIET MOHSATH OOLLYID CXeMy MOBbILIEHWS Ka4ecTBa NPOEKTa NOCPEACTBOM BIUSHUS Ha
3aMHTEPECOBAHHOCTL B KayecTBe MpoekTa. [ns packpbiTWs MexaHW3Mma BRUSHWA Ha KayecTBO MpOoekTa
HeoBXOAMMO MOMYyYnUTL METOZ pacyeTa BEPOSITHOCTY LieNeHanpaBneHHOCTU [eNCTBUI B CTOPOHY YITyuLLEHMS
kayecTBa npoekTa, KOTOpbI ByaeT 6GasupoBaTbCs Ha MeTogax TEOpUW HEeCWroBOrO B3auMOAeiCTeus. B
[anbHeilem 3TO MO3BOMUT PeLNTb 3apady Bbloopa ONMTUMAnbHbIX BO3LEMCTBMIA Ha TPyAOBble PeCcypehl,
KOTOpble [adyT HyXHOe YnyylleHWe KayecTBa MPOeKTa C Y4eTOM BO3MOXHbIX (DMHAHCOBbIX 3aTpaT Ha WX
peanuaaupio.

BakTops
EO2LEACTENA
Ha TpyAoELHE

pecypcs

CTaTHETHUECKHE/2KCNEpTHHE BepoATHOCTE LeneHanpaeneHHocTH
AaHHEE 0 EOLEMCTEMAX BeACTEMA B CTOPOHY NOELWEHAA KavecTea

MoBRWERWE KAUSCTER NpoeKTa

Tpynokue
pecypou

Puc. 1. KOHU'eI'ITyaJ'IbHaFI MOAENb B3aUMOOENCTBIA B npouecce NoBbIWEHNA Ka4eCTBa NPOEKTa

MeToq pacyeTa HOBbIX 3HAYEHW BEPOSITHOCTEN YMyuylEeHWs KayecTBa Npoekta npu BblGpaHHOM Habope
BO3JE/CTBYIOLIMX (haKTOPOB COCTOUT U3 CMEAYHIOLLMX ITanoB:

- PaccuuTbiBaeTcs YncnoBasi Mepa OnpeaeneHHoOCTH kKauecTBa NPoeKTa No OTHOLLEHUIO K BbIGpaHHOMY
(hakTopy BO3LENCTBUS.

- PaccuutbiBaeTcs BennumHa BO3OENCTBIUS HA Ka4ECTBO NPOEKTa BhIGPAHHOTO (hakTopa.

- PaccuntbiBaeTcs CyMMapHoe npupatleHue 4KCNoBON Mepbl onpeeneHHoCT Ka4yecTBa NpPoeKkTa B
pesynbtate BNUAHNA BCEX BbI6paHHbIX (baKTOpOB BO3ENCTBYS.

- PaccunTbiBaeTCS CyMMapHOE NpupalLeHne BennuMHbl BO3LENCTBUS Ha KaYeCTBO NPOEKTa BCex
(haKTOPOB BO3AEICTBIUS Ha TPYLOBbLIE PECYPChI.

- BbluucneHve HOBOrO 3HaYeHUs YACIOBOW Mepbl ONPeAeneHHOCTU KayecTBa NpoeKTa nocre
peanusauun Bcex (hakTopoB BO3AENCTBUS.

- PaccunTtbiBagTCA BENMYMHA BO3AENCTBUS HA KA4eCTBO MPOEKTa BCEX CbaKTODOB.
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- PaccuuTbiBaeTCs BEPOSTHOCTb JOCTVKEHNS HY)XKHOTO Ka4eCTBa Npu peanusauum BoibpaHHoro Habopa
(haKTOpOB BO3LENCTBUS.

- Bbibop ontumanbHoro Habopa hakTopoB BO3AENCTBMUS Ha TPYAOBLIE PECYPChI, KOTOPLIA AaeT
MaKCUMarbHY0 BEPOSITHOCTb AOCTUKEHNS HYXXHOIO KayecTBa NpoekTa npu MUHUMYMe 3aTpar.

BhiBoAabI

MpeanoxeHHass Mogenb 4aeT NPeACTaBeHNe O BO3MOXHOCTM YIyYLIEHWs KadyecTBa MPOEKTa NOCPEeLCTBOM
BNMSHWNS Ha TPyZoBble pecypcbl. Ha ocHOBE AaHHOW Mogenwn Obin nomyyYeH MeTod HEeCWUNoBOrO YyulleHUs
kayecTBa NpoekTa, KOTOPbIA MO3BONSET MPUHAMATL YMpaBNEHYECKE PELUEeHUs MO YNYULIEHWO KayecTBa
NpoeKTa MOCPEACTBOM BIUSIHUS HA TPyAOBblE PECYpPCbl C yY4€TOM CTOMMOCTM X peanu3auyun. OCHOBHble
npevnMyLLecTBa METOAA 3aKI4aeTCsl B BO3MOXHOCTM NPOrHO3MPOBaHMS BEPOSITHOCTY YYULLIEHUS KayecTBa npy
npUMeHeHn BbiBpaHHOro Habopa haKkTopos.

Cnucok nutepartypbl

[ApmcTtpoHr, 2002] M.ApmcTponr. CtpaTternyeckue ynpasneHue YenoBeyeckumm pecypcamu / M. ApMCTpoHr; nep. ¢ aHr. /
Mo pea. H.B. Mpunbepr. — M.: UHdpa-M, 2002.

[Tecnsi, 2010] FO.H.Tecns. Beeaenue B uHchopmatuky npupoasl. K.: Maknayr, 2010.
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WHOOPMALIMOHHOE B3AUMOLENCTBUE B CTPOUTENBHbIX XONAUHIAX

Bukrop FOpbeBuy KotetyHoB

AHHomauus: PaccmMoTpeHo MHAOPMALIMOHHOe B3aMOAENCTBIE B CTPOUTENbHBIX XONanHrax. PacnpeneneHue
NHChOPMAaLMK MeXy PYKOBOAMTENSIMM, YNipaBneHne MHPOPMaLMOHHBIMU NOTOKaMU NPOEKTOB.

Knovesble cnoea: YnpaeneHvwe WHGOpMauWen, BULEHWE MPOEKTOB, MH(OPMaLMOHHOE B3aUMOLEUCTBYE,
ynpaBneH4eckme peLleHns, ynpaBneHyeckme cryxobi.

BBepeHue

B MHOPMALMOHHBIA BEK OCHOBHAs €AuHMLA M3MEPEHUs 3TO KONMYEeCTBO WHGOpMaLuW, KOTOpoOW Bnapeet
CTPOMTENbHLIA XONAWHT U He MPOCTO KakoW-nubo WHGopMaumen, a KayeCTBEHHOM M HyxHOW. CerogHs
HECKOMbKO MUHYT HYXXHON MH(OPMALMK B HYXXHOE BPEMS MOTYT CTOUTb MUMIMOHbI JONNapoB. [Npu aTomM 06bem
WHopMaLMM MOCTOSHHO pacTeT, KOTOpyl HeoBXOAMMO aHanu3upoBaTb, obpabaTbiBaTh WM COXpaHsTb. B
COBPEMEHHBIX  YCMOBUSIX ODECnevyeHMe MeHeMKepoB BCE  Heobxomumol  MHGopmaumen sBnseTcs
nepBOOYEPEaHO 3a4aqen NPy 3TOM He TONbKO YMeTb ee (POPMUPOBaTH B NPOLLECCE YNPaBMEHNs NPOeKTamMu, a
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W onpeaensTb kakas MHdopmauust byaeT UMeTb HanbonbLuee BRUSIHWE Ha PELUEHUS, U B KakoM BUae ee Nyylle
nogath B ynpaBreHYeckue cryxobi.

MU3noxeHne 0OCHOBHOro matepuana

Mpu pelleHn YHKUMOHANBHBIX 3a4ay ynpaBneHUs MPOEKTaMiu B CTPOUTENbHbIX XOMAMHrax Heobxogumo
npegocTaBnaTh MHopmauuio B yA06HOM Ans pyKoBOAWUTENeN BUAE, KOTOpas SABNSETCA OCHOBOW ANS NPUHATUS
ynpaBneHyeckux pewenuin. [loatomy pans obecneyeHnss pykoBOAMTENEA NPOEKTOB W MEHEMKEPOB
WHopmaLMen 0 NpoekTe HeoBXoAMMO He TONbKO YMeTb ee (hopMMPOBAaTL B NPOLiECCe YNpaBfeHns NPOEeKTOM, a
1 onpegensTb Kakas uHopmaums ByaeT uMeTb HamborbLuee BAUSHUE HA MPUHATAE PELUEHMS, U B KakOM BULE
ee nyywe nogatb B ynpaBneHyeckue crnyxObl. Takoe ynpaBneHne MoxeT 6asvpoBaTbCs Ha peanusauuun
3(h(PeKTUBHbIX NPOLLECCOB MHAOPMALMOHHOIO B3aMMOLENCTBMS, KOTOPOE OPUEHTUPOBAHO HE MPOCTO Ha noaady
MHhopMaLMK NONb30BaTENsM, a U Ha ONpeaeneHue Toro, B Kakon hopme W Kakoro cogepxanunst chopMMpoBaHo
Heobxodumoe A5 NoMnyyeHus 3annaHuMpOBaHHbIX PE3ynbTaToB BUAEHME MPOEKTa CneuyuanucTamu, KoTopble
npuHUMaLOT pellenus [1]. MoaToMy nepBooyepeaHas 3afada B NPOeKTax AOMKHA 3aKnyaTcs He B BOMPOCax
pelleHns (PYHKUMOHaNbHbIX 3adady ynpaBreHus, a Bonpocax (POPMUPOBAHWSA TakuX 3HAHWA Y MEHemXepoB
NPOEKTOB, KOTOpblE COPMUPYIOT HEOOXoauMble ANst AOCTUKEHWS Lenel NPOEKTOB €ro BUAEHWe, nyTeMm
pa3paboTku N BHEAPEHWS], HOBLIX Gonee 3thheKTUBHBLIX CNOCOO0B MHDOPMALIMOHHOMO B3aNMOLEACTBUS MEXIY
BCEMMW €ro yyacTHWKamu. MHpopMaLnoHHOe B3aMMOAENCTBINE B CTPOUTENbHBIX XOMAMHIaX OCYLLECTBASETCS
TPEMS YPOBHAMU Pa3aeneHunst MHPOpPMaLMM MeXIy pyKoBOAUTENAMMU:

®  DYKOBOAMTENSMW NOAPA3AENEHNA U OTBETCTBEHHBIMM UCMOMHUTENAMM, KOTOpPbIE MonyyatoT Hanbonee
AeTarnbHyt0 MHOPMAaLWI0, NO3BONAIOLLYHO OLIEHUTb COCTOSIHUE Kaxaon paboTbl;

®  DYKOBOAMTENSMW OpraHW3auuin WCMOMHUTENEN, KOTOpble MONYyYalT MHOPMALMIO, MO3BONSHOLYI B
LeNOM OLEHUTb COCTOSIHME 3aKPenmneHHOM 3a [OaHHOM OpraHusauuMen 4acTu kommniekca pabor.
Copepxut Bonee 06LIMpHbIE AaHHbIE O MPaHWYHbIX LEACTBUSX, KOTOPLIE ONPEeaenstT CBA3N AaHHOM
opraHu3auuy ¢ ApyruMu 1 CBS3W OTAEMNbHbLIX NoApasneneHuit Mexay cobon B KpUTUYECKUX TOUKaX;

®  DYKOBOAMTENSMW MPOEKTOB, KOTOPbIE MOMYYalT AETAaNU3NPOBaHHYK MHAOPMALMIO TOMbKO O paboTtax
KpUTMYECKOro Myt W MHAOPMaUMIo, KOTopasi MO3BONSIET OLeHUTb OOLLee COCTOsSHME KoMMnekca
OTZeNbHbIX Hanbonee BaxHbIX 3M1EMEHTOB W 3TanoB. Kpome TOr0 MPOKOHTPONMMPOBaTh MIlaHOBble
CPOKW Hayana rpaHnyHbIX 4eNCTBUIA, KOTOPbIE ONpeaenstoT CBA3M MeXAY OTAENbHbIMW OpraHM3aLusaMm
— UCTOMHUTENAMM W CTPYKTYPHBIMW NOAPA3AeNeHNsMI BHYTPW CTPOUTENBHOTO XONAMHra.

MpoaHanManpoBaB  KM3HEHHbIM  LUMKN  CTPOWUTESBHOTO  MpoeKkTa  MHGOPMAaLUWOHHbIE  B3aMMOAENCTBUS
KOHLIEHTPUPYIOTCS BOKPYT TOrO NoApasaeneHuns XonanHra, KoTopoe HeceT OTBETCTBEHHOCTb 3a OTAEMNbHbIN aTan
npoekTa. 3Tu B3auMogencTBrs obecneumBatoT (OPMUPOBAHNE COOTBETCTBYIOLLEN CUTYaLMM HA CTPOUTENBHOM
PblHKE W COCTOSHWKO CTPOWTENbHOTO XOMAWHra B OTHOLIEHWW K kaTeropusiM npoekta. Knaccuduumpys
B3aMMOJENCTBIS B pa3pese 3TanoB CTPOMTENLHOTO MPOEKTa, BLICTPAWBAEM CTPYKTYPY B3aUMOZENCTBUS
3aMHTEPECOBaHHbIX CTOPOH MPOEKTa MO MPUHATUIO PELLUEHWIA B NPOLECCe YNPaBNEHNS U peanusaumn npoekTa,
KOTOpas 1CMonb3yeTCs Ha NPOTSHKEHUM BCETo nepruoaa paboTbl C NPOEKTOM.

Ha aToMm aTtane uHMUMaUMM NPUHAMAETCS UM OTKIOHSIETCS MPOEKT, U B3aUMOLENCTBUE KOHLEHTpUpYeTCs
BOKpYr ocuca paboThl ¢ KnMeHTamu, rae U hopMUpyeTes OTHOLLEHME K camomy npoekTy. Obecneunsas oTBeT
Ha BOMNpoC: ,BbIrOAHO UMK HET peann3oBbIBaTh 3TOT NPOEKT?”.

Ha osrtane paspaboTkn KOHUEnuuM WHGOPMALMOHHOE B3aUMOLENCTBME KOHLIEHTPUPYETCS BOKpYr oduca
yNpaBneHns MpoekTamn B JuMue pykoBogutens npoekta. OnpenensieTcs KOHeuYHas Lenb NpoekTa, W
BbISIBNSIOTCA NYTW €€ AOCTUKEHNS, MOUCK OTBETA HA BONPOC: ,Kak 6yaeT opraHM3oBaHO CTPOMTENBLCTBO?”.

Ha atane paspaboTku npoekTa (MPOEKTHO-CMETHOM [AOKYMEHTauun) WHGOPMaLMOHHOE B3aMMOAENCTBME
KOHLIEHTPUpYeTCA BOKPYr PYKOBOAMTENS npoekTa. PykoBoauTenb NpoekTa OCYLLEeCTBASET B3aMMOZENCTBUE C
3aMHTEPECOBaHHLIMM CTOPOHAMM NPOEKTA, B peanusaLum JaHHOMo atana 1 popMupyeT OTBET Ha BOMpoC: ,YTo
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Oyaem cTpontb?”. Ha aTane peanusauuu npoekta HHOPMaLMOHHOE B3aUMOLENCTBUE OCYLLECTBNISIETCS MEXIy
pyKkoBOAWTENEM MpOeKTa, PYKOBOACTBOM XONAMHIa U PYKOBOAUTENAMM nogpasaeneHnid no gyHkumam. C
no3uLmi peanu3auum atana NpoekTa B3auMOZENCTBUS OCYLLECTBASIOTCS C (DYHKUMOHANBHBIMA MeHemXepamu
(macTepa, npopabbl, HaYanbHWKK yyacTkos). PykoBoauTenb npoekta obecneynBaeT OTBET 3aMHTEPECOBAHHbLIM
CTOpOHaM Ha Bonpoc: ,Kak ByaemM CTpouTb 1 YTO NOCTPOUM?”,

Ha atane 3aBepLueHs NpoeKTa NPOBOASTCS AKCMyaTaLUMOHHbIE UCTbITAHMS!, MPOEKT CAAETCS B AKCMyaTaLmio
W 3aKpblBaeTcst NpoekT. VHdopMaLnoHHble B3aUMOLENCTBUS KOHLEHTPUPYKOTCS BOKPYT WUCMONHUTENBHOTO
KOMUTETA YnpaBneHust nopTdienem MpoekToB. MHopMaLMOHHOe B3aMOLENCTBUE MPOWU3BOAUTCS MEXay
npoekTa, PYKOBOAMTENEM XOMAMHra, 3aKa3uMkoM, TOCYAAPCTBEHHbIMW Pa3peLUUTENbHBIMU - OpraHaMu
0hOpMNISIETCS aKT BBOAA B SKCMNyaTaLMI0 1 MPOTOKOMN 3aKPbITUs NPOeKTa.

BbiBoAbI

Onpe,u,eneHo B3aUMOOENCTBIE 3anHTEepPeCOBaHHbIX CTOPOH MNPoeKTa B MNPUHATUN peUJeHMI;i B npouecce
ynpaeneHua 1 peanu3auum npoekta OT NocCTynneHusa naen OT 3akasyhka [0 3aKpbIiTUA NPOoeKTa U poNib UX B
KaXJoM 3T1ane npoekra.

Cnucok nutepartypsbl
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IHOOPMAL|IMHI TEXHONOTIi - IK 3ACIE HECUIIOBOIO BMMMBY NI YAC
MIArOTOBKW TA NPOBEOEHHSA BOMOBUX AIN

Mukona Ky6sBka, Jlto6oB Ky6siBka, AHTOH MukoneHko

AHomauis: Ha GaHomy emani possumky cychinbcmea i odcmea, 8 uinomy, iHgpopmauyis cmana o0Higr 3
20/108HUX CK1adosux icmopuyHo20 npoepecy. BederHs x 6oliosux 0ill cyyacHocmi nepepocmae 8 mak 38aHull
m’akuli memod Oe nposiOHe Micue ennugy Ha nepebiz NOMIMUYHUX mMa eKOHOMIYHUX npouecig & depxasax
giddaembcs iHghopmauitiHum 3acobam. Ycnixom makux boliosux 0Oili € 6opombba 3a ceidomicmb m0Oel
(cynpomusHuKig, cO03HUKI6 ma enacHo20 Hapody i apmii). Came uto memy nepedbayaroms 0ii, w0 ompumanu
OCMaHHIMU KiflbkoMa poKaMmu Ha3gy cheljanbHux iHopmayitiHux onepayid.

Knroyosi cnosa: iHghopmavitini mexHonoeii; npogedeHHs boliogux Oill; iHghopmauiliHi onepauii.

Beryn

Ha cyyacHomy eTani po3BuTKYy CycrifbCTBa LUBMAKO 3POCTAE 3HAYEHHS HEMPSMMX METOAIB BNnMBY Ha nepebir
MOMITUYHMX Ta EKOHOMIYHMX npoueciB B Aepxasax. [NpoBigHe Micue cepen M’SKUX METOAIB BMAKBY 3BICHO
nocigatoTb iHdopMaLiiHi 3acobu. MoaibHa TeHAEeHLis cnocTepiraeTbCs B YCbOMY CBITI. | BaXnMBO He BigcTaTty
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Bill PO3BWHEHMX KpaiH B cchepi CTBOPEHHSI HOBMX iHCTPYMEHTIB HecunoBoro (iHpopmaliiHoro) BmnMBY Ha
cycninbeto. OcobnnBo B Yac NiAroToBKM Y NpoBeAEHHS BonoBwMX il (ribpuaHa BiitHa).

OcHOBHUI MaTepian AOCHiMKEHHA

3 paBHix yacis 6yno BigOMO, L0 CMPaBXHLOK NEPEMOTOI0 € fMLLE Taka, WO He MICTUTL Y cObi 3epeH peBaHLLy.
Micns Hei Hemae 3pyiiHyBaHb, a CYNpPOTUBHUK He BigyyBae cebe nepemoxeHuM. ,Hailikpalle 3 HankpaLloro —
nepemorTu cynpoTuBHuka 6e3 6opoTebu” [1]. 3anopykoko Takoi nepemoru € ycnix y 6opoTbhi 3a CBiZOMICTb
nogen (cynpOTUBHWKIB, COKO3HMKIB Ta BRacHoOro Hapomy i apmii). Came uto meTy nepepbavarotb gii, WO
OTpUMani OCTaHHIMM KiflbkoMa pokamu Ha3By cnevjianbHuX iHopMaLiiHUX onepavii.

MocTynoBi 3MiHM Y CYCMNbCTBi, HAyKOBE OCMUCMEHHS SKUX Mano  HacnigkoM pPO3BMTOK  TEOpiK
MOCTIHAYCTPianbHOro, iHOpMaLiMHOro, 3aCHOBAHOrO Ha 3HaHHI CyCninbCTBa, MalTb OAHY AyXe LikaBy, npoTe
He 30BCiM [JocnigpkeHy pucy. Bci BOHM BedyTb [0 pagukanbHWX MepeTBOPeHb MeXaHi3MiB CoLianbHOro
KOHTPOMt0. 3amiCTb TpaauLiiHUX METOAIB Ta MeXaHiamiB, L0 6a3ytoTbCA Ha MPSAMOMY 3acTOCyBaHHi abo 3arposi
3aCTOCYBaHHA HacWnbCTBa, dedani Ginbwoi Barn HabyBaloTb M siKi METOAM, TICHO MOB S3aHi 3 BUKOPUCTAHHSM
3acobiB BNAMBY Ha CBIAOMICTb.

[ocnigHukv BBaXatTb, WO iHhOPMALLiHI onepalii y Mexax koHuenuii ,m skoi cunn” (“Soft Power”) HabyBatoTb
3HAYEHHS! OHOTO 3 HAMBAXIMBILLIMX IHCTPYMEHTIB Y BUPILLEHHI Cy4acHMX, a TUM BiNbLL MaibyTHIX KOHANIKTIB [2].

OcTaHHiM1 pokamn Heabusikoi nonynspHocTi Habynu pocnigxeHHs npobrneMm CTBOPEHHS Ta 3acTOCYBaHHS
iHGhopmaLiiHoi 30p0i, a Takox 3axucTy Big Hei. opsg i3 3Ha4HMM iHTepecom Ao npobrem 3axmcTy iHdopmalii,
XaKepCbKOI BilHM, iHLWIMX CeLndivHMX MUTaHb 3aCTOCYBaHHS HOBITHIX IHPOPMALiNHUX, 30KpEMa KOMM IOTEPHMX
TEXHOMOrN 3 MeTOK 3aBOAHHS LKOAW CYNPOTMBHWKOBI, CMOCTEPIraeTbCs MNiABMLLEHHS yBarn [0 Teopii
cnewjianbHMX NCUXOMOMYHMX onepauiin Ta nponaraHam 3aranom. Ycnixu couianbHO-NCUXONOrYHUX TEXHOMOIN,
O noyanu 3 cepeamHu 60-x poKiB aKTMBHO MPOHWKATM B TEOPIO Ta NPaKTUKy Mabnik peneiwiH3, nponaraHam,
KOMYHIKaTUBICTWKY, BWKNWKaNM MOsIBY HOBWX, HaA3BW4alHO eEKTMBHMX i LikaBWX nigxodis Ao npobnem
30iMCHeHHs iHdopMmaLinHoro Bnnwey. Lle mano Hacnigkom Te, WO cnewjanbHi iHGopMayiiHi onepalji 3apas
BU3HalOTbCA OaraTbMa LOCHIAHMKAMU SIK HEBIA EMHWA, HABITb KIIOYOBMIA €NEMEHT LOKTPUHW iHADOpMALiiHKX
BOEH. Tak caMo po3rnsgae TemaTuky creuianbHux iHopMaLinHuX onepauiin i HoBa JOKTpuHa [leHTaroHa
,JHpOpmaLlinHi BiHK" [3].

IHbopMaLLiiHO-NCMXONOTiYHWIA BNAMB SBNSIE COBOI0 LiinecnpsiMoBaHy MCUXOOMiYHy aTaky Ha KOHKPETHI cdepu
ncuxiku MioauHK, rpynn oci6 abo cycninbHy CcBigOMICTb Y uinomy. Bnnne moxe 3giicHioBaTucs 3acobamu
iH(hopMaLiiHMX NOAPA3HMKIB 3 BMKOPUCTAHHSM YCbOTO CMEKTPY METOLiB i hopM TEXHIYHOro, Bi3yarbHOro,
3BYKOBOrO, MeMKaMEHTO3HOrO0, ianyHoro, 6onb0Boro, BipTyanbHOro NPUAYLIEHHS BO.

AKTyanbHicTb 6e3nekun Haloi Aepxasu came Y Lil, iHpopmaLiiHin cdepi, ninTBepaXye NpUinHATTS BepxoBHO
Papoto YkpaiHu 3akoHy Ykpaihu ,[1po 0CHOBYM HauioHanbHoi 6e3nekn Ykpainu™ (BBP, 2003 Ne 39, cT. 351), skuit
BU3HA4ae MPOTWGi0 iHChOPMALiHIA eKcnaHcii iHO3eMHWX JepxaB, OfHiel 3 opM AKOi | € chneyianbHi
iHchopmaLiiHi onepaLii ik 0gnH 3 HaNPAMIB NOAITUKW HalioHanbHoI 6e3neku. Lis npobnema - ogHa 3 KIloYOoBKX Y
KOHTEKCTIi rapaHTyBaHHs iHopMaLliiHoi Beaneku gepxasu. [4]

Cneuudika cneyjanbHUX iHOpMaLiHAX onepauin nonsrae y Tomy, o6 iM NpoOTUCTOATH, CMPatYUCh Ha
pesynbTaTh BIAMNOBIGHWX HAyKOBMX LOCMiMKEHb. 3 Apyroro OOKy, HasBHICTb NOZIGHWX BIOKPUTUX HAYKOBWX
JOCTIDKEHb  CTUMYMIOE TPOMAACbKUA  iHTepec [0 npobremu, WO aBTOMATUYHO MIABULLYE piBEHb
MoiHgOPMOBAHOCTI ENIT Ta LUMPOKOrO 3arany CTOCOBHO TEMATUKM CrieLjianbHMX iHhopmaLliiHux onepauin. A 'y Lin
ranysi, SIK y XXOAHIN iHLi, i€ npaBuno ,NOBIOMNEHNI, TOBTO 030pOEHMIA”.



382 International Journal "Information Technologies & Knowledge" Volume 8, Number 4, 2014

Came TOMy iCHye HarambHa HEODXIOHICTb PO3BWTKY HAYKOBMX [AOCHIMKEHb CrneuianbHuX iHhopMaLiiHKuX
onepaLii Ta BnnueiB. A B YKkpaiHi € BCi nepesymoBu 415 (oOpMyBaHHS MOTYXHOI HAayKOBOIT LLIKONW Y Ll rasy3i.
ABTOpPK MPOMOHYIOTb B SKOCTI HayKOBO-METOAMYHOro 6asncy Takoro noTpibHOrO iHOpMALiMHOTO BMMBY
BUKOPUCTATW TEOPi0 HECWnoBoi B3aemogii [5]. Teopis gae maTeMaTUYHMIA IHCTPYMEHTapin Ans BM3HAYEHHS
HanbinbLL edhekTUBHMX cnocobiB iHopMaLiiHOro BNNMBY B NEPIOA NiArOTOBKM Y MPOBEAEHHS BiACHKOBMX [ii.
[ins cTBOPeHHs Takoro 6asncy nponoHyeTbCs:

lMpencraBuT B MOHATTSX TEOPIi HECMNOBOI B3aemogii atpubytn ,M'akoi cunn”. OCHOBHUM TakuM MOHATTSM €
NOHATTA iHTpodhopmaLii. Mig iHTpodopMaLiietd po3yMiETHCA BHYTPILLHS OpraHisaLis B3aeMOgitounx cy6’exTis, sika
opMye iX BiHOWEHHS OO AIACHOCTI B mposiBNseTbes i ix gisx. LWo6 mocartm HeobXxigHUX Oili KOHTpareHTy
B3aemopii HeoOXigHO cnoyaTky 3MIHMTM 10r0 BiOHOLWIEHHS [0 [iCHOCT. A LUe [0CAraeTbCs 3MIHOH
iHTpochopmauii. B cBow uyepry ans 3miHu iHTpodopmalii HeobxigHO o6 Ha KOHTpareHTa 3AiCHI0BannCh
iHbopmaLivHi Aii. JpyxHiX KOHTpareHTiB (3 Takum xe abo 6nM3bkuM BIGHOLLEHHAM O AINCHOCTI), HanpaBneHi Ha
NOTPIOHI 3MiHW. He ApyxHiX, HanpaBMneHi Ha NPOTUAEXH 3MiHN.

PospaxyBaTit 3 BUKOPUCTAHHAM MaTeMaTW4HOTO amapaTty Teopii HEeCUNOoBOi B3aeMOAii HEoOXioHy BEnUYUHY
iHGhopMmaLiiHoi aji Ha cy6’exTiB BNMMBY.

Tomy mMOXHa ByTH BNEBHEHUM, LLO HANOAMXKYMMK pokamn Byae JOCArHYTO BAaroMuUX pPe3ynbTaTiB Yy AOCTIMKEHHI
cneyjianbHWX iHhopMmaLinHUX onepavii, nepeaycim y HanpsaMi 3axXucTy Big HUX.
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MOJENMPOBAHWE AKTUBHOCTU SAUHTEPECOBAHHbIX CTOPOH B MPOEKTE
METOOAMU HECMNOBOIO B3AUMOLENCTBUA B HEYETKOW MOCTAHOBKE

Enena MepBepeBa

AHHomayusi: CmodenupogaHa cumyayusi U3MEHeHUs aKmusHOCmU 3aUuHMepPecos8aHHoU CMOPOHbI No
OMHOWEHUI0 K 8apuaHmam peanu3ayuu npoekma. llokazaHa pasHuua pesyrnbmamos, KOmopkie Oatom 0ns
onucaHusa makux cumyayuu uHmMpoghusuyeckue Memodbi HECUI08020 83aUModelicmeus.

Knroyeebie cnoea: Hecurnogoe e3aumodelicmeue, npoekm, 3aUHMepPecosaHHas CmMmopoHa, akmusHOCMb.

BsegeHue

BsaumogencTene 3anMHTEPECOBAHHBIX CTOPOH B CUTyaUMsSX MPUHATUS CTpaTernyeckux peLLeHUn (BexoBble
CUTYaLMK) CHMTAETCS OAHUM U3 KNKOYEBbIX (DAKTOPOB ycnexa NpoekTos, 0cobeHHo UT-cchepsl. OHa HanpaBneHa
Ha COBMECTHYI0 BbIpaboTKy Haubonee paunoHanbHOTO BapuaHTa fanbHEeLero pasBuTis NpoekTa ¢ No3nLmm
aKTyanbHbIX LEHHOCTE 3aMHTEPeCOBaHHbIX CTOPOH. [lpW YCNOBMM CYLIECTBEHHOW pPa3HULbl B LIEHHOCTSX
3aMHTEPECOBaHHbIX CTOPOH B3aMMOAENCTBME B TakMX CUTyauusx Heobxogumo paccmaTtpuBaTh  Kak
cneumguyecknin YacTiHO ynpaBnsaemblii 06bekT. Torga peyb MOeT O MOAEpPUPOBaHWM B3auMogencTeus. [ns
9TOr0 HYXHO 3HaTb, kak ByAeT U3MEHATLCH aKTUBHOCTb (MPOSIBNIEHHOE OTHOLLEHWE) CTOPOHbI MO OTHOLLEHMIO K
BapuaHTy NPOLOSMKEHUS NPOeKTa C Y4ETOM €€ LieHHOCTel. HeveTkas nocTaHoBKa 3aAayn ONUCaHNS akTUBHOCTY
3aNHTEPECOBaHHON CTOPOHbI Ha 6a3e MaTemaThyeckoro annapara TEOpWUN HECUOBOTO B3aUMOZENCTBUS AaeT
BO3MOXHOCTb MOMY4YUTb NPUHLMNNANBHO HOBbIE 3aBUCUMOCTU MHTPOGOPMALMOHHBIX NoKasaTenen akTMBHOCTY -
onpeseneHHoCTU U UHGOPMUPOBAHHOCTW. Hanuume OBYX MHTPO(U3NYECKUX METOLOB ONMUCAHWUS aKTUBHOCTY
3aUHTEPECOBAHHOM CTOPOHbI, KOTOPbIE OTBEYAKOT COCTOSHUIO B3aUMOAENCTBUS U BUSHUS, PacKpbIBaOT HOBbIE
BO3MOXHOCTW ANSi MOLEPUPOBAHUS NEPErOBOPOB 3aWHTEPECOBaHHbIX CTOPOH. C 3TUX Mo3uunii HeoBXoaMMO
MOHUMATb BO3MOXKHbIE OTIMYMS MEXTY HUMMN.

OCHOBHbIe pe3ynbTaTbl

B TEPMUHAX Teopun HecunoBoro B3aUMOAENCTBUS NS ONUCAHWS M3MEHEHNSI aKTUBHOCTU 3aVIHTepeCOBaHHOVI
CTOPOHbI 6y,u,eM onepunpoBaTtb MOHATUAMU 6€3yCJ'IOBHOl71, yCJ'IOBHOI7I U HOBOW aKTUBHOCTM. Ee3ycn03Haﬂ
adKTUBHOCTb - 3TO NPOABNEHHOE OTHOLIEHWE K BaPWaHTy peann3aunin npoekTa, KOTopoe ¢)0pMI/|pyeTCF| Ha ero
NoAroTOBMTENbHON (base C I'I03VILI|VII7I U,eHHOCTeVI; yCNnoBHaA akKTUBHOCTb - MNPOABMEHHOE OTHOLUEHWE C Y4E€TOM
HEKOro M3MeHeHna B BapuaHTe peanu3aunn npoekTa; HoBaa akTUBHOCTb - OXnAaemMoe OTHOLIEHWUE K BapuUaHTy
peanusaumm npoekTa ¢ y4eTOM HECKONbKNX U3MEHEHUI OHOBPEMEHHO.

PaCCMOTpVIM N3MEHEHNE aKTUBHOCTU 3aVIHTepeCOBaHHOI7I CTOPOHbl Ha KOHKPETHOM MpUMeEpE. HaanMep,
6e3ycnosHaﬂ aKTUBHOCTb CTOPOHbI ABIAETCA BbICOKOM ("no,q,qepwsaro OTOT BapuaHT NPOEKTa U 6y,D,y aKTMBHO

~ ~

cogencteoeatb'). Torga el oTBeYaeT HeyeTkoe uucno B, gna  kotoporo  core(B)=0,7;

inf(B) = 0,5;sup(B) = 0,9. 370 3Ha4WT, YTO NPOrHO3HblE 3HAYEHWS LIEHHOCTW AN CTOPOHbI OTBEYAT TEM

3Ha4eHnAM, C KOTOPbIMKU OHa corfnacunacb B Ha4ane npoekra. nyCTb 3alHTEepecoBaHHaaA CTOPOHa onpeaenuna
nBe LEHHOCTWU, N3MEeHEHWe KOTOPbIX NPpW AaHHOM BapuaHTE NPOEKTa 6yp,eT BNNATL Ha €ee 6e3ycnosHy+o



384 International Journal "Information Technologies & Knowledge" Volume 8, Number 4, 2014

aKTMBHOCTb. B npoekTe paccmaTpuBaeTcsi BapuaHT €ro MpOAOIKEHWsl, MpW KOTOpPOM MnepBasi LEHHOCTb
W3MeHUnach TakuM 0bpa3oM, YTO YCMOBHAs akTUBHOCTb MO OTHOLLEHMIO K HEel OTBEYAeT CPeaHEMY YPOBHIO

~

1 "OYeHb HU3KOWM" M NpeACTaBNSETCS HeyeTkuM uucriom L, ans kotoporo core(L)=0,2;

Mexay "HWU3KOW
inf(L)=0; sup(L) = 0,4. Btopasi LeHHOCTb — HA0BOPOT yBENUUMNACh, U aKTUBHOCTb COOTBETCTBYET YPOBHIO

,O4eHb BbICOKas” G (core(é):o,g; inf(é):0,7; sup(é):1). Kakon OyneT HoBasi aKTMBHOCTb
3aWHTEPECOBAHHOMN CTOPOHbI N0 OTHOLLEHMIO K TAKOMY BapuaHTy npoekta?

PacuyeTbl nokasanmu, YTO HOBasi aKTMBHOCTb COOTBETCTBYET COCTOSIHUIO MEXZY HWU3KOW W cpedHed, W
ONUCLIBAETC  HEYETKUM  YUCIIOM IV(core(l\~I):0,418; inf(l\~l)=0,05; sup(l\~l)=0,834 ). 310

CBMAETENbLCTBYET O TOM, YTO 3anHTEPECOBaHHaaA CTOPOHA BPAA N NOAAEPKUT BapMUaHT NPOEKTA, HEB3NPasA Ha
TO, YTO BTOpasA LIEHHOCTb MMEET ONnA Hee OYeHb npuBneKaTeribHoe 3Ha4YeHue. Ecnm 6y,EI,eT npeanoxex TaKom
BapuaHT MNpPOeKTa, KOTOprI;1 N3MEHUT 3Ha4eHue I'IepBOI7I LIeHHOCTU XOTA Obl TaK, 4TOObI AKTWBHOCTL NO

OTHOLIEHMO K HEW W3MEeHWnacb OT "HM3KOM - O4veHb Hu3kom' Ha "Huskyw" (core(L)=0,3;
inf(L)=0,1; sup(L)=0,5), T0O HOoBas aKTMBHOCTb OygeT WMETb ypOBEHb Mexay ,cpeaHein” W ,BblCOKON”

(core(l\~l)=0,603; inf(ﬁ):0,0S; sup(ﬁ)=0,926 ). To ecTb, 3auMHTEepecoBaHHas CTOpoHa 6ygert
NOAAEPXKMBATL TAKOW BapyaHT NPOEKTa.

MpoBefeHHble pacyeTbl npu  WCnonb3oBaHMKW  01-neHTalkanbl  MokasanW, YTO  HOCWUTENM  HOBbIX
NHTPOOPMALIMOHHBIX MOKa3aTenen UMET O4YeHb LINPOKMIA A1anasoH. ATO CBUAETENbCTBYET O TOM, YTO TEOPUS
HECUNOBOro B3aMMOAENCTBUS sBNnsieTcs Goree YyBCTBUTENbHBIM WHCTPYMEHTOM, YeM Lukana, KoTtopas
ucnonbayetcs. Moatomy LenecoobpasHo NMpUMEHWUTL ApYryl Wkany ¢ GONbLUMM KONMMYECTBOM 3NEMEHTOB
MHOXECTB TEPM-MHOXeCTBa. Ha puc. 1 npuBeaeHbl HeYeTKNe YUCNa HOBOWM aKTUBHOCTY, KOTOPbIE PacCcUMTaHbI
Npy pasHbIX 3Ha4YeHUsIX inf, sup Ans akTMBHOCTEN NPU NMOMOLLYM ABYX MHTPOGN3NYECKINX METOLOB.

D; Hip} D; pip ) A

//A ///f \\

. - . /I

— . /T N\ s
/ ]; \\\\ // l[ \\
1/ | N\ 1/ | N

Puc. 1. HeueTkne yncna HOBOM aKTUBHOCTU:
1-inf(;X;)=jx—0,2; sup(; X )=;x +0,2 2-inf(;X;)=jx -0, sup(;X;)=;x +01

3-inf(;X)=jx —0,06; sup(;X;)=;x +0,06

MeTon 1 COOTBETCTBYET CUTYyaLMW B3auMogencTens 1 6asmpyeTtcst Ha mogenu npeobpasoBaHust MHopMaLumn
KaKk M3MeHeHus umnynbca oObekTa, MeTog 2 - CuTyauunm BnusHWA M 6asupyeTcsa Ha npeobpa3oBaHuy
MHOhOPMALMN KaK M3MEHEHUM KWHETUYECKOW SHeprun. padmkm CBMOETENbCTBYIOT, YTO Kak B CUTyaluu
B3aUMOJENCTBNS, TaK W B CUTyaLMM BRWSIHUS NEpexod K HOBOW LUKane 3HAUYMTENbHO YMEHbLUAeT HOCUTENb
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HOBOW aKTMBHOCTW. [pnyemM Npu B3aUMOAENCTBUM OH NPaKTMYECKW B [Ba pas3a MeHbLUe, YeM NpU BAKUSHWW. K
TOMY €, NPW B3aMMOLENCTBUM B PACCMOTPEHHON CUTYaLMK SAPO HOBOM aKTMBHOCTW UMeEeT Bonbluee 3HaueHwe,
yem npu BnnsHum (0,603 1 0,473 cOOTBETCTBEHHO). TO €CTb NEPexod OT B3aUMOAEMCTBUS K BIIMSHIIO NpuBeaeT
K TOMY, YTO 3aWHTEPECOBaHHAs CTOPOHA M3MEHWT CBOK aKTWBHOCTb C HU3KOW (He nognepxusat u Gygy
NPOTUBOAENCTBOBATL) Ha BbICOKYIO (MofAepxuBato u Bydy coAeincTBoBaTh).

BbiBoabl

MomnyyeHHble pe3yrbTaThl AOKa3bIBAKOT, YTO MPW WCMONb30BAHUM MHTPOM3NYECKMX METOAOB HECMIIOBOTO
B3aUMOZENCTBUS pacyeTbl AAtOT ONpefeneHHyI0 YCPeaHEHHYI0 OLeHKY CUTyaLuu NeperoBopoB. B onucaHHOM
npyMepe TakoW OLIEHKOW SBNSIETCS NMOAAEPKKa BapuaHTa NPOAOIIKEHUS MPOEKTa UMK U3MEHEHNE aKTUBHOCTM
3aMHTEPECOBAHHOM CTOPOHbI C MO3NLMIA OXMOAEMbIX LEHHOCTel. [lepexoaHbiM MpenenoM U3MEHeHus
HanpaBneHus akTUBHOCTY siBnsieTcst 3HadeHue 0,5. To ecTb, korga HoBast akTUBHOCTbL Gonblue 0,5, He3aBKUCHUMO
OT 3HayeHUst Ge3yCrOBHOI aKTUBHOCTM, OHa OydeT UMeTb ABWXKEHWE B HanpaBreHUM BbICOKOW, M HAOBOpOT.
Kpome TOro, 04eBMAHO, YTO MOAEPUPOBAHME MEPErOBOPOB MEXIY 3aMHTEPECOBAHHBIMWA CTOPOHAMM AOMKHO
OPUEHTMPOBATLCS Ha CUTYaLIMN B3AUMOZENCTBUS MEXAY HAMU, @ HE Ha CUTYaL OJHOCTOPOHHETO BRMSHUS.
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e-mail: agat.lg@i.ua

NPUMEHEHUE UICS-METOAONOIMU NMPU PA3PABOTKE HOBbIX
WHOOPMALIMOHHbIX TEXHONIOT UK

BaneHTuH Pay

AHnHomayusi: Packpbima cywHocmb Hogol Memodonoauu MbicumensbHol  desimenbHOCMU, Komopas
OCHOBaHa Ha 2apMOHUYECKOM (hOPMUPOBAHUU HEYEMKO20, CUCMEMHO20, KpeamueHo20 U UHMepakmueHo20
acnekmoe MbiwneHus. loka3aHa BaXHOCMb NpUMeHeHus amol memodonoauu npu pa3pabomke HOBbIX
UHhOPMaUUOHHBIX MeXHOM02Uu.

Kniovesnle crnosa: Heuemkocmb, CUCMEMHOCTb, KpeamueHoCmb, UHMepaKkmueHOCMb, MbicrnedesmenbHOCMb

BBepeHue

Mobon atan passuTUS LMBUIN3ALMK BHOCUT CyLLECTBEHHbIE U3MEHEHMS BO BCE CEpbl XU3HELEATENbHOCTH
yenoBeka. A 3TO npeanonaraeT CMeHy METOAONOrMA — y4eHWn o6 opraHu3auun LesTenbHOCTU (HayuyHoM,
o0bpa3oBaTtenbHoi, nparmaTtuyeckoil n ap.). CerogHAWHMA 3Tan pasBUTKS, KOTOPbIA MMEET MHOrOMEPHOCTb
ONpeAeneHni (SKOHOMUKM 3HaHWit; 0BLLEeCTBA PUCKOB; CETEBOTO, MPOEKTHOTO, CEPBUCHOMO, WHHOBALMOHHOMO 1
Ap. obuiecTBa), XapaKTepu3yeTcs 3Ha4YUTEeNbHON TypOYNEHTHOCTBIO, BLICOKOW CTEMEHbI HEeonpeseneHHoCTH,
YBENNYEHNEM MO3aNYHOCTM 3HAHWIN BeeX 6€3 UCKIIOYEHNS YNEHOB MUPOBOTo coobuyiecTsa. B aTux ycnosusix, B
nepeyld ouyepedb, BaxHbl WM3MEHEHUS METOAONOMMW MbICAMTENBHON AEATENbHOCTM YenoBeka Kak OCHOBbI,
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KOTOpasa onpedendaeT MeToaonorMi Bcex octanbHbIX BUOOB AEATENTbHOCTH. Takoe n3MeHeHve npuBoOANT K TOMY,
YTO MbILUIEHME HAYNMHAET B OKpYXatlolem MUpe apyrue 0ObeKTHl, apyrue ceasn mexgy HUMKU, CTPOUTb HOBbIE
KaTeropuanbHble MOAENK, NO-HOBOMY NPeACTaBNATb UX I'IOHFITMVIHyFO CYLHOCTb. PGSYHbTaTOM MbICAIUTENbHO
[eATenbHOCTU, B KOHEYHOM CYETE, €CTb HOBbIE ANA JINYHOCTU 3HAHWA, Ha OCHOBAHWK KOTOPbIX OHA NPUHUMAET
peLeHna n CTpouT HoBble MOaeN 0eATenbHOCTU.

OcHoBHbIe pes3ynbTaThbl

BesanenndumoHHbIM  siBNsieTc  TOT (haKT, YTO OCHOBOWA [JanbHEMLIero passuTWs LmBunmsauum Oyayt
npoJomKkaTh OCTaBaTbCsl WHGOPMaLMOHHbIE TexHonorun. CornacHo onpeaenexnto, npuHstomy KOHECKO, oHu
NPEACTaBNSOT KOMMMEKC B3aWMOCBSA3AHHLIX HAYYHbIX, TEXHOMOMWYECKMX, WHXEHEPHbIX HayK, W3yyaloLmx
MeTodbl 3h(EKTUBHON OpraHu3aumu Tpyda Nogen, 3aHaTbix 00paboTkoi WM XpaHeHWem UHGopMaLuu, ¢
MOMOLLbIO  BbIYUCIUTENBHOA TEXHUKM W METOAbl OpraHM3auuM M B3aMMOAENCTBMS C  NOgbMU W
NPOU3BOACTBEHHBIM 060PYAOBAHWEM, MX MPAKTUYECKME MPUMEHEHME, a TaKKe CBS3aHHbIE CO BCEM 3TUM
coumanbHble, S3KOHOMUYECKME U KymnbTypHble Npobnembl. OTpacnb MHGOPMALMOHHBIX TEXHOMOTMIA OTHOCUTCS K
O[HOMN 3 Hanbornee AMHAMWUYHO pPa3BMBaOLLMXCS OTpacrei B Mupe. [103ToMy MbicninTeNbHas AEATENBHOCTL e
yyacTHWKOB OydeT onpedensiTb He TOMbKO TeMNbl HOBOBBEAEHU  BO BCe Cepbl KWU3HW ntogen,
reorpadMyeckne rpaHuLbl YENoBeYECKMX OOLLHOCTEN, cembto, paboTy, obpasoBaHuWe, HO U BKNag B pocT
NPOU3BOAMTENBHOCTW TPYAa, 3aHATOCTU, 06EMOB NPOU3BOACTBA, MHBECTULIMIA U Ap.

AHanu3 pasnuyHbIX NOAXOAOB, KOTOPbIE OCHOBaHbI HA 06Pa30BaHWM, OPraHU30BaHHOM cnewmarnbHbIM 06pasom
C MPUMEHEHMEM aKTMBHbIX METOAOB 00y4eHus, nossonun paspabortate mogenb UICS-metogonorm (HUKC-
meTogonoruu), kotopas 6asupyeTcs Ha rapMOHM30BaHHOM (DOPMMPOBAHWM YETbIPEX aCneKTOB LiEMOCTHOrO
MbILLNEHWS: HEONPEAENEHHOTO, MHTEPAKTUBHOTO, KPEATUBHOTO M CUCTEMHOTO (puc.1).

\

PeakTusHOe
MblileHne

n

WUHTepakTnB-
Hoe

\_ MblluneHne

YeTkoe
MblLLTIEHME

H(U)
HeueTtkoe
MbilWneHue

Mnoxo cTpyk-

TypupoBaHHas 2 paspelleHHasn
npo6nemHas npo6nemHas
cuTyaumus o CUTYyauums

WHHOBaLMOHHO

K(C)
KpeaTuBHoe
MblLWNeHne

C(S)
CucremHoe
MbllneHne

.

MHoxecTBeH
-Hoe
MbilIeHne

CraHpapTHoe
MblILLTIEHWE

Puc. 1. Mogenb acnektoB mbiwnenus UICS-meTogonorum

OTN acnekTbl JOMKHbI 3aMEeHWTb Haubornee pacnpOCTPaHEHHbIE CErofHs acnekTbl MbILMEHMS: YETKOe,
peakTUBHOE, CTaHOApTHOe U MHOXecTBeHHoe. Kaxabin n3 acnektoB UICS-meTogonorum, B3anMoCcOAencTeys ¢
APYTUMU, MO3BONSIET WCMONb3ysl 9MEMEHTbI PU3OMHOW TOMMKW, C MWHUMArbHBIMW 3aTpaTamu, C NO3uLMN
LENIOCTHOTO BMAEHMS! XM3HEHHOTO LMKNA CO34aBaeMoi MHGOPMALWMOHHON TEXHOMOTMM, MOMyYUTb MPOAYKT,
MCMONb30BaHWE KOTOPOro NO3BOMMT NOTEHLMANbHLIMIA NOTPEBUTENAM NOMYYUTb OXKULAEMbIE LLEHHOCTU NpU ero
aKcnnyaTaLuu.
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BbiBoabl

OnucanHbiM acnektam UICS-mMeTogonormm Hemb3s HayunTb HAcWibHO. TOMbKO CTOMKHYBLUMCH C pearibHOM
MIIOX0 CTPYKTYPUPOBAHHOM NPOBNeMHON CUTYaLMER, CBA3AHHOM C CO3aHneM NHAOPMALMOHHON TEXHOMOTWK, Y
KOHKPETHOM NIMYHOCTU MOXET NOSBUTHCS MOTMBALMSA K (POPMMPOBAHWMIO HOBOTO CTUMS MblwwneHus. OgHako
(DYHAAMEHT TaKOro MbIWNEHNS HeoOXOAMMO 3aknadbiBaTb €lle Ha CTaguu MOAroToBkW OakanaBpoB K
MarucTpoB. K coxaneHuto, BOmpocam METOZONOTMM MbICIUTENbHON AEATENbHOCTM MoKa Mano yaensercs
BHUMaHMs He TOMbKO B MpoLiecce 0by4eHus, HO U B peanbHON BusHec-npakTuke.

WUHdhopmaums 06 aBTope

Banenmun Pauy - 3agedyowull kahedpol ynpaeneHuss npoekmamu U npuknadHol cmamucmuku,
BocmoyHoykpauHckull HayuoHambHbIl yHusepcumem; YkpauHa;

e-mail: valentine.rach@i.ua.

BE3MEKA IHOOPMALIli B CUCTEMI ENEKTPOHHO HABYAHHS

Onekcangp Okcitok, Bipa BankoBa

AHomauis: PosanaHyma cmpykmypa enekmpoHHo20 HagyaHHs. ObrpyHmogaHa nonimuka 6esneku iHghopmauii
8 Komn'lomepHili cucmemi. 3anponoHosaHi mexHonoeaii, wo 0o3gonswms Hadamu MiHiManbHO HeOBXiOHUU
pieeHb nocnye b6esneku Ons 3abesneyeHHs 3axucmy iHopmauii e cucmemi enekmpoHHO20 Hag4aHHS 6id
3a2p03.

Knroyoei cnosa: enekmpoHHe HagyaHHs, iHhopmauitiHa 6e3neka, nonimuka iHgpopmauiliHoi 6esneku

Betyn

[MUTaHHA eNeKTPOHHOrO HaBYaHHS 3apa3 cTae fefarni nonynsapHUM. | NPakTUYHO BCi BY3U 3alHSITI CTBOPEHHSIM
CBOIX CUCTEM ENEKTPOHHOIO HaBYaHHA. Y iHTEpHeTi € ayxe Garato iHdopmauii 3 umx po3pobok. 3 oaHoro Boky
€MNeKTPOHHe HaBYaHHA BIOKPMBAE HOBI MOMIMBOCTI, 3 iHLIOTO CTaBMTb HOBI 3aBAaHHA. OaHWM i3 3aBAaHb €
3aXMCT iHopMaLlii B CUCTEMI KOHTPOMIO 3aCBOEHHS 3HaHb i nepefavi HaB4anbHOrO matepiany. EnekTpoHHe
HaBYaHHS - TEXHOMOriA HAaBYaHHS Ha BiACTaHi, Npu AKIN BUKNAdaY i Ti, AKMX HaBYaKOTb (i3NYHO 3HAXOAATLCS B
pisHnx micusx. CepeoBuLLe HABYAHHS XapakTepu3yeTbCcs TUM, LLO CTYAEHTU B OCHOBHOMY, @ 4acTo i 30BCiM,
Big4aneHi Bif BuKmagaya B MPOCTOPI i Yaci, B TOW e 4YaC BOHM MalOTb MOXIMBICTb Y Oyab-SKWA MOMEHT
nigTpuMyBaTK Aianor 3a [OMnOMOrol 3acobiB TenekomyHikalii. [ns KOpeKTHOro (OyHKLOHYBAHHS CUCTEM
€MEKTPOHHOrO HaBYaHHs HeobXiaHa edhekTBHA NoniTUKa iHGopMaLiHoi 6esneku.

AHani3 ocTaHHix gocnimkeHb Ta pe3ynbTaris

B po6otax H.H. CiHue, B.C. ConpatkiHa i 3aHumoney HO.M nokasaHo, WO nuTaHHs 3axucTy (y cdepi
AMCTaHLAHOI OCBITM) MOraHO OMpaLbOBaHi, i, O 3aCTOCYBAHHS CUCTEMM 3aXMCTy B CUCTEMi EMEKTPOHHOMO
HaBYaHHA MOBMHHO BYTW YiTKO NPOAYMaHO, iHaKLLE BOHM MOXYTb CKOPILL HALKOAWTY, Hix OyTW kopucHumu. Y
Te3ax gonosigen 3aHumoHel, K0.M. 3a3Hauae: "iHogi HaaMipHi 3axucTy CTBOptOBaNM Npobnemu npu iHcTanswuii i
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ekcnnyatauji  mporpamMHoro 3abeaneyeHHs". [lWTaHHA 3axucTy (y cdepi AMCTaHUiAHOI OCBITM) MOraHo
onpaLboBaHi i NoTpebyoTb NoganbLUMX Po3poBoK.

®opmanizoBaHa NOCTaHOBKA 3aAadi Ta aCNeKTH ii PO3B’A3aHHSA

IHchopmaLiiHa 6e3neka - cucTeMHa yHKLIS, Lo 3abe3neyye po3mexyBaHHs (yHKLiIOHAbHUX NOBHOBaXeHb Ta
JOCTYyN 00 iHdhopmaLii B Linsx 30epexeHHs TPbOX OCHOBHWX BMaCTUBOCTEN iH(hopMmaLji, WO 3axuULaeThCs:
KOHGpigeHUiHOCTI, inicHocTi, goctynHocTi [1]. Monituka iHchopmaLitHOi 6e3nekn - CyKymHICTb OCHOBHMX
MOmoXeHb, MPUHUMNIB, NpaBun Ta npoueayp 3abeaneyeHHs iHdopmaLliiHoi 6eaneku.

MoniTuka Ge3nekn iHGopMaLii B KOMM'IOTEPHIA CUCTEMI MOBMHHA MOLIMPIOBATUCA Ha OG'EKTU KOMM'KOTEPHOI
cucTemu, ski 6e3nocepeaHbO YK ONOCEpeaKoBaHO BNMBAOTL Ha Be3neky iHdopmalii.

[lo Takux 06’ekTiB Hanexatb:

— apgMmiHictpatop 6e3neku Ta cniBpOBITHUKN CUCTEMI 3aXMCTY iHGhopMaLi;

—  KOpuCTyBaui, IKWM HaaHO NOBHOBaXEHHS 3abe3neyyBaTi ynpaBiHHA KOMM'OTEPHOI CUCTEMOLO;

—  KopucTyBaui, IKUM HaZjaHO NpaBo JOCTYNY A0 3aranbHOAOCTYNHOT iHGhopMaLiT;

—  iHdhopmaLifHi 06'ekTH, LLO MICTATb 3aranbHOAOCTYNHY iHGhopMaLito;

— CUCTeMHe Ta (hyHKUiOHanbHe nporpamMHe 3abesneyveHHsl, ske BUKOPUCTOBYETHCS B KOMMHOTEPHIl
CUCTEMI ANs onpauoBaHHs iHdopMaLii abo ans 3abesnedeHHs dyHKLIN KOMMEKCy 3acobiB 3axuMCTy;

—  TexHomoriyHa iHdopmaLlia KOMMANEKCHOI CUCTEMM 3axMCTy iHcopmallii (daHi Mpo Mepexesi agpecy,
iMeHa, nepcoHarnbHi ineHTUdhikaTopy Ta Naponi KOPUCTYBaYiB, IXHi NOBHOBAXEHHS Ta Npasa JOCTyny A0
o6’ekTiB, BCTaHOBNEHI pobodi napamMeTpy OKpeMUX MexaHiamiB abo 3acobiB 3axucty, iHdopmayis 6a3
AaHuX 3axuCTy, iHbopMaLlis XypHanis peecTtpauii 4l kopucTyBauis);

— 3acobu agMiHICTpyBaHHA Ta ynpaeniHHS 004MCIIIOBANbHOI CUCTEMOH) | TEXHOMOIYHA iHpopMaLlis, sika
NPV LbOMY BUKOPUCTOBYETHCS;

—  obuuncnioBanbHi pecypcu KOMM'OTEPHOI CUCTEMM.

Ons  po3pobku noniTwkn  iHGhopMaLinHOi  Ge3nekn B CUCTEMAX AWUCTAHUIMHOTO HaBYaHHS  HeobXigHo
npoaHanisyBaTu ix CTPyKTypy. B cucTemax AMCTaHLiHOro HaB4aHHs 3abe3neyyioTbCsa HaCTYMHI MOXMMBOCTI:

—  HajaHHS HaBYanbHWUX MaTepianis;

—  HaflaHHS MOXMNMBOCTEN ANS BUKOHAHHSA NPaKTUYHUX PobiT (Hanpuknag, Yepes MOAENOBaHHS);

— peanisauis CninkyBaHHs MiX CTydeHTamu Ta/abo BWknagayamu (3anuTaHHs Ta AMCKYCii no xogy
OCBITHBOrO MpoLecy);

—  OUiHKa poBiT CTYAEHTIB BUKNagavamu;

—  HapaHHsa cnyxb niaTpUMKKM CTyaeHTiB [2].

3 ypaxyBaHHAM 0COBNMBOCTEN HafgaHHS [OCTyny OO iHdopmaLi B CUCTEMI eNEKTPOHHOTO HaBYaHHS, TWUMOBKX
XapaKTEPUCTUK CepedoBuLY, (DYHKLiIOHYBAHHS Ta 0COBNMBOCTEN TEXHOMOMYHMX MPOLECIB  OMpaLoBaHHS
iHGhopmaLii BM3HAYaKTLCSA HACTYMHI MiHiManbHO HeoBXigHi piBHi mocnyr Gesnekn Ans 3abe3neyeHHs 3axucTy
iHchopMmalii Big 3arpos;

— skwo WEB- cepsep i poboui cTaHUii po3MilLylOTbCS Ha TepuTOpii YCTaHOBM - BracHUKa CUCTEMM
€MEKTPOHHOro HaByaHHst (TexHomoria 1)  MiHiManbHO HEODXigHMA  PyHKUiIOHANBHMIA  Npodinb
Bu3HavaeTbes: KA-2, LIA-1, LIO-1, OB-1, AP-1, HP-2, HW-2, HK-1, HO-1, HU-1, HT-1;

—  sikwo WEB-cepBep poamillyeTbcsi B onepatopa, a pobodi CTaHUii Ha TepuTOpii BMacHuka cucTemu
€MEKTPOHHOrO HaBYaHHsl, B3aemogia skux 3 WEB-cepeepoM 30iMCHIOETLCA 3 BUKOPUCTAHHAM MEPEX,
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nepeaadi gaHux (TexHonoris 2), MiHiManbHO HeobXiaHW (hyHKUiIOHANBHUIA NPodinb BU3HavaeTbest: KA-

2, KB-1, UA-1, UO-1, UB-1, AB-1, AP-1, HP-2, HA-2, HK-1, HO-1, HU-1, HT-1, HB-1 [3].
Monituka 6eanekm iHhopmaLlii po3pobnseTbCs 3 ypaxyBaHHAM BUMOT 6e3neku 40 (yHKLIN apXITEKTypu cknagy i
pernameHToM ekcnyarauii 3axMLLeHuX iHopMaLinHUX pecypciB Ta cucteM. TexHonoris 1 BigpisHAETbCS Bif
Texnonorii 2 cnocobom nepepavi iHopmalii Big pobouoi ctaHuii go WEB- cepeepa, a came HasiBHICTIO Y
APYroMy BUMagKy HE3axXMLLEHOro CepepoBuLa, SKe He KOHTPOMKETbCS, | A0OATKOBMMW BUMOramu LLOAO
ineHTudikayii i aBTeHTUdikauii Mix KOMNNekcHUMM 3acobamn 3axmcTy pobO4YOi CTaHLii 1 KOMMAIEKCHUMM
3acobamu 3axucty WEB- cepsepy nig yac cnpobu posnoyatv o6MiH iHhopmalLlieto Ta 3abeaneyeHHs LinicHocTi
iHchopmaLii npu 0BMiHi.

BucHoBKM i nepcnekTBm

|H(hopMmaLLiiHO-KOMYHIKaLiAHI  TeXHonorii MOCTIMHO PO3BMBAIOTLCSA | HOBI Bepcii MnaTopM enekTPOHHOMo
HaB4YaHHs OyayTb MaTW HOBI MOXNMBOCTI N1 YAOCKOHANEHHs HaByanbHoro npouecy. OgHuM i3 3aBhaHb €
3aXMCT iHchopmaLlil B CUCTEMI KOHTPOMIO 3aCBOEHHS 3HaHb i Nepeadi HaB4anbHOro Matepiany. [ns BupilLeHHs
3aB[aHHa B CTATTi 3anpoOnNOHOBaHi TEXHOMONT, O [O3BONAKTL HAAATU MiHIManbHO HEOOXIgHWIA piBEHb NOCMyr
Besnekun ons 3abesneyeHHs 3axucTy iHpopmallii B CUCTEMI eNEKTPOHHOTO HaBYaHHS.

Nitepatypa

1. B.B. fomapes, C.O. Ckeopuos. OpraHisauis 3axucTy iHhopmauii Ha 06’ekTax aepaBHOI Ta NigNPUEMHNULEKOT JiSTIbHOCTI.
Hagu. nocibnuk. — K.: Bua-o €8pon. YH.-Ty, 2006. — C 85-86.
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IHchopmaLisi npo aBTOpIB

OnekcaHdp Okcitok — Kuiscbkull HauioHanbHull yHigepcumem Tapaca LLlesyeHka, hakynbmem iHghopmayitiHux
mexxonoeili, 03022, syn. JlomoHocosa, 81a, Kuig, YkpaiHa, e-mail: oksiuk@ukr.net

Bipa Bsnkoea — Kuis, Kuigcbkuli HaujoHanbHUl yHigepcumem Tapaca LLesyeHka, ghakynbmem iHpopmayitiHux
mexxonoeit, 03022, eyn. JlomoHocosa, 81a, Kuig, YkpaiHa; e-mail: viravialkova@gmail.com

MPOEKTHbLIX NOAXOA U 3PENOCTb UHOOPMALIMOHHOIO OBLLECTBA

Uropb OcayneHko

AnHomayusi: [poaHanu3uposaHs! Hekomopble npobreMbi OyHKUUOHUPOBAHUS UHEHOPMaUUOHHO20 obuwjecmaa.
Ob6ocHosaHa Uenecoobpa3HoCMb UCNOb308aHUSI NPOEKMHO20 nodxoda 07 OUEHKU YPOBHS €20 pa3sumus.
MpednoxeHbl Meponpusimusi O51si NOBbILEHUS 3(hbheKmUBHOCMU UCNOSb308aHUS UHGOPMAUUU.

Knioyeebie cnoea: npoekmHbill nodxod, UHGOPMAULUOHHOE O0BWEecmeo, Hecuos8oe e3aumodelicmaue,
pacnpedeneHHble NPOEKMHO-0PUEHMUPOBaHHbIE CMPYKMYpbI.
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BBepeHue

Mpobnema nOCTPOEHUS W (PYHKLMOHMPOBAHUS MH(OPMaLMOHHOrO obLlecTBa B  HacTosiiee Bpems
paccMaTpuBaeTCs B PasnuuHblX acnektax. Cpeau HUX MOXHO BblOEnUTb MPOWU3BOACTBO HOBLIX 3HAHWN,
OTKPLITOCTb M MyBNMMYHOCTb FOCYAAPCTBEHHOTO anmnapaTta, HanuyMe LieH3ypbl B CPEACTBAaX MaCcCOBOM
WHGOPMALMM W BRISIHUE COOCTBEHHMKOB Ha WMX PEAAKLMOHHYI MONMTMKY, AOCTYMHOCTb WHTEpHeTa W
MCMONb30BaHWe COLMAMbHBIX CETEN, 3aLLUTy NePCOHaNbHbIX JaHHbIX 1 NPOTMBOAENCTBUE Pa3nidHbIM hopMam
MOLUEHHMYECTBA C WX WCMONb30BaHWEM, MaHUNYNMpoBaHWe OBLLECTBEHHBIM CO3HAHWEM, WHKOPMALMOHHYIO
GesonacHoCTb rocygapcTtea. Bmecte ¢ Tem, pasBuToe WMHKOPMALMOHHOE OBLYECTBO AOSMKHO HE TOMbKO
obnagatb onpeaeneHHbIMA  UNbTpaMu AN OTCEMBAHUS 3aBEAOMO HEMpaBAMBbIX COOOLIEHMA, HO K
aKKyMynvpoBaTb pasfuyHble WAEW, LMPKYnMpytowme B MHAOPMALMOHHOM NPOCTPaHCTBE, AMst NOCNEAYIOLLEro
WX BOMMOLLEHMS B NEPCNEKTUBHbIX NPOEKTaX.

MU3noxeHne 0OCHOBHOro MaTtepuana

B coBpeMEHHbIX YCINOBMSIX M3HECTOCOOHOCTb MpaKTUYeckn Noboi coumanbHOM CUCTEMBI B 3HAUNUTENBHOM
Mepe OnpedenseTcs ee CMNOCOBHOCTbIO afeKBaTHO pearvpoBaTb Ha TpaHcopMaLuMn OKpYXalolen cpedbl.
dakTnyeckn, pedb MAET 0 HeobXOAMMOCTU HenpepbIBHOrO YNpaBIeHUs W3MEHEHWUsIMU, KoTopble B GonbLuen
Mepe KacatoTCs BHYTPEHHEro COAEpXaHUs AesTenbHOCTU COOTBETCTBYIOLIEN CUCTEMbI, CTPYKTYPbI U (DYHKLINIA
€€ 3IEMEHTOB, HO MOTYT NpeaycMaTpuBaTh Takke POPMUPOBaHIE BCTPEYHbIX BO3LENCTBUIA HA OKPYKEHME.

Hanbonee [EMCTBEHHbIM MEXaHU3MOM peanu3auuu COOTBETCTBYIOLMX W3MEHEHUA HblHE MPU3HAETCS
MeTogonorus npoekTHoro ynpaeneHus [Pay, 2010]. lcnonb3oBaHue NPOEKTHOrO NoAxoda npegnonaraet
NPOBEAEHNE aHann3a CyLLECTBYIOWMX B TOA WUNK MHOWM cepe npobrnem, onpeneneHne BOMOXHbBIX MyTel ux
pelleHns, NNaHWpoOBaHWE MEepPCreKTUBHBbIX MPOEKTOB, BbISBMEHWE BCEX 3aMHTEPECOBAHHLIX CTOPOH,
hopMMpoBaHMe KOMaHbI NPOeKTa, NpuBneyeHre HeobxoauMbIx pecypcos. Kpome Toro, B psje cdep nonyyarot
BCE Gornbluee pacnpocTpaHeHue BUPTyarbHble NMPOEKTHble KOMaHAbl, YYaCTHUKM KOTOPbIX (OU3NYECKU MOryT
pasgensaTbCs ThiCSYamm KUIOMETPOB, HO 3Gh(DEKTUBHO B3aMMOAENCTBYIOT 1 0BMEHWBAIOTCA NPOAYKTaMK CBOEN
AEATENbHOCTA C MOMOLLBIO COBPEMEHHBIX MH(POPMALMOHHO-KOMMYHUKALMOHHBIX TeXHONomiA. Passutue aton
KOHLienumn npegnonaraeT CO3AaHMe COBMECTHbIX pacnpefeneHHbIX NPOEeKTHO-OPUEHTUPOBAHHBIX CTPYKTYP C
yyacTMeM npefcTaBUTENEN OpraHOB rOCYJapCTBEHHOW BRACTU U CaMOYMpPaBfEHWS, MPOMBILNIEHHOCTU W
Br3Heca, YHMBEPCUTETOB 1 HAY4YHO-MCCeL0BaTENbCKNX OpraHn3aLuii.

Bo Bpems peanusauuu NPOEKTOB pacnpeaeneHHbIMU CTPYKTypamm, B KOTOPbIX 3a4acTylo OTCYTCTBYeT CTporas
uepapxus, KMKYEBYD pOMb WrpaeT CKMOHHOCTb 3afeiCTBOBaHHbIX CTOPOH K AOCTUXKEHWK KOHCEHCyca
OTHOCUTENBHO PasnyHbIX BOMPOCOB COBMECTHOM AeATeNnbHOCTU. [Ansg onpefeneHns Konm4eCTBEHHON OLEHKM
YKa3aHHOW XapakTepuCTUKI B TEOPUWN HECWMOBOO B3aMMOZENCTBUS UCTONb3YETCA NOHATME UHAOPMALMOHHOTO
paccTosiHUS, KOTOPOE BbIYUCISETCS Ha OCHOBE CTATUCTUYECKMX AaHHbIX, UCXOOA W3 UCTOPUM NPeablayLimX
B3aMMOOTHOLLEHMIA Mexgy cooTBeTcTByoWMMM akTopamu [Tecns, 2010]. CooTBETCTBEHHO, MOryT ObiTh
ONpeAeneHbl HEKOTOpble ONMTUManbHbIE COOTHOLIEHWS YacTOTbl COTMacusi/HECOrnacus Mexay y4acTHWKamu
MPOEKTHOM KOMaHAbI.

B TO e Bpems, KOHLENUMs WH(OPMALMOHHOrO o6LLecTBa npeanonaraeT MOBbILWEHUS YPOBHS €ro
camoopraHu3auum. OgHUM M3 caMbiX SIpKMX NPUMEPOB SIBMSIETCS AEATENbHOCTb BONIOHTEPCKMX OpraHM3aLui,
BOMbLUMHCTBO U3 KOTOPbIX BLIPOCIM U3 BUPTYanbHbIX cO0OLIECTB. BMecTe ¢ TeM, yaemnbHbI BEC Y4aCTHUKOB
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TaKMX MNPOEKTOB cpeau oOLWero uucria nonb3oBatenen WHTepHeTa W Apyrux  MHGOPMaLMOHHO-
KOMMYHMKALMOHHbIX TEXHOMOTUA MOKA He O4YEHb BbICOK. Mcxoast U3 3TOro, OfHOM M3 BaXHbIX NEPCMEKTUBHBIX
3afay SBNSETCS MOBbIWEHWe aKTMBHOCTM COOTBETCTBYHOLWMX CErMeHToB OOLLecTBa W UCMONb30BaHME
UMEIOLLMXCS Y HUX MHTENMEKTYyanbHbIX, @ HEKOTOPbIX CMyyasix — W [APYriX BUAOB PECYPCOB AMNs peanvaaLuu
0BLLIECTBEHHO 3HAYNMbIX NPOEKTOB.

OuyeBMAHO, OOHUM W3 BAXHEMLMX KPUTEPUEB 3PENOCTU MH(OPMALMOHHOrO 0OLIeCTBa MOXHO CYMTaTb
3(h(PeKTUBHOCTL UCMOMNb30BaHUS BCEM COBOKYMHOCTM LMPKYIMPYIOLLEA B HEM MHGpopMauun. B Hawem cryyae
0006LeHHbIM KpUTEPUEM TaKo 3GEKTUBHOCTN BydeT CRyXWTb KOMMYECTBO W KAYECTBO peanu30BaHHbIX
npoektoB. OfHako HeobXoaMmMo Takke npedyCMOTPeTb OnpedeneHHbIe Mepbl, KOTopble No3BonuauM 6bl
YNyYlWKUTb yKa3aHHble nokasatenu. OCHOBbLIBASACb Ha MOMOXEHWSX TEOpUM HECUNIOBOrO B3aWMOAENCTBUS,
NPEANONIOXMM, YTO AN AOCTUKeHUs Gonbluen 3GheKTUBHOCTU CriedyeT NnpeaycMoTpeTb OnpeaeneHHbIe
MHhOPMALMOHHbIE MOChIMbI ANS TEX UK MHBIX LeneBblX 0BLECTBEHHbIX rpynn.

N3noxeHHble 0BCTOSTENbCTBA CPEAM MPOYEro CBUAETENbCTBYT O HeobXoaMMocT nepepacnpeaeneHus
CYLLIECTBYHOLLMX 11 TEHEpUPOBaHMS HOBbIX MH(OPMALMOHHBIX NOTOKOB. Mpy 3TOM peyb AOMKHA UATU HE CTOMbKO
O PEerynupoBaHMN yKasaHHbIX MPOLIECCOB CBbLILLE, XOTS BO3MOXHO BHECEHWE HEOOXOAWMbIX W3MEHEHW B
COOTBETCTBYIOLME HOPMATUBHbIE [OKYMEHTbI, CKOMbKO O AanbHeilem pasBUTMM CYLLECTBYHOWMX ¢opM
camoopraHwu3aLym, a Takke o Gomnee LNPOKOM BHELPEHWUM cucTeM Ans o6MeHa OnbITOM W novcka napTHepoB no
NPOGECCMOHanbHOMY, PErMoHanbHOMy M ApYrM npusHakam. COOTBETCTBYHOLIME MEpONpUSITUS MO3BONST
YyYLWUTb KOMMYHWKALMM W COKPaTUTb MH(OPMAaLMOHHOE paccTosiHue Mexay CybbekTamu B3anMogencTaus.
Takke npefcTaBnsieTcs LenecoobpasHbiM pacnpocTpaHeHne 3HaHuii B cepe YnpaBneHust npoekTamu npu
MOMOLLM OpraHN3aLnmn AUCTAHLMOHHBIX KypcoB, on-ling TPEHWHIOB 1 ApYrX NPOrPeccHBHbIX OPM 0ByYEHNS.

BbiBoAbI

PaccmMoTpeHbl BO3MOXHOCTM 1M MEepCneKkTBbl WUCMONb30BAHUS MPOEKTHOTO MoAxoda B WMHAOPMALMOHHOM
obLecTae. MokasaHo BNNsHUE MHAOPMALMOHHBIX B3aUMOZENCTBMIA Ha NOBbLILIEHUE YPOBHS CaMOOPraHnU3aLmm
06LLECTBEHHDBIX CTPYKTYP.

Ha ocHoBe NOMOXEHWA TEeopuM HECWNIOBOTO B3aUMOLEWCTBUS M METOAONOrMM MPOEKTHOrO YnpaBreHus
NpeanoXeH KpUTEpMiA 3penocTh MHEOpMaLMOHHOTO 06LLecTBa M 060CHOBAH Psifi MEPONPUSITUIA, HaNPaBMEHHbIX
Ha €ro ynyJlleHue.
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HECWUIOBOE OBLLECTBO: UHOOPMALINOHHbIE TEXHOJIOTUU U
B3AMMOLENCTBUA

Opuit Tecns

AHHOomayus: PaccmMompeHsl 8onpockbl nocmpoeHus obujecmsa 6ydywiezo. lNokazaHo, Ymo mpaduyuoHHble
832/190b1 Ha 3Mo obwecmeo, kak 0buwecmso nocmuHdycmpuarnbHoe, UHGOPMayUOHHoe, credyem OONOIHUMb
nOHUMaHuUeM moao, Ymo amo AomkHO Bbimb Hecunogoe obuiecmeo. Hecunogol xapakmep komopozo 6ydym
obecneyusamb OPUEHMUPOBaHHbIE HA NO3UMUBHbIE MUPOOWYWEHUS Kax0020 Yenoseka UH(hOPMayUOHHbIE
MexHoMo2uu U UHghopMalLOHHbIe 83aumodelicmeust.

Knioyeebie cnoea: UH(OOPMAUUOHHBIE MEXHOMO02UU, UHGOPMAUUOHHbIE 83aumodelicmeusi, HECUnogoe
obuecmeo, meopust HecuI08020 g3aumodelicmaust.

BBepeHue

WHdbopmaumonHoe obuiectso... Obuwectso 6yaywero. pu paccMOTpeHuM BOMPOCOB (HYHKLIMOHMPOBAHMS
Takoro obLecTBa ropopst 06 MHOPMALUMOHHBLIX TexHonornax byayuiero, 06 nHgopmaTusaumm obecTsa, 0
TOM, YTO ntobble mpouecchl B Hem OyayT 6asvpoBaThcs Ha MHdbopmauuu. Ho 3abbiBaetcs gpyrom, 6onee
BaxHbIii BOMpoc. A Kakue B3aumopgeicTeus OyayT B ocHoBe 3Toro obulectBa? Begb ucTopus passuTus
obllecTBa, 3TO UCTOpUS BOWMH, WUCTOPUS CWMbl. MCTOPUS MOCTOSHHBIX  YHUMTOMEHWA OOHOWM 4acTbio
yenoBeyeckoro coobLiecTa [pyroit, OTNMYaloWencs TO N (U3nYecku, TO N TeppuTopuansHo, TO fn
UMetoLLEeN Apyrylo Bepy, Apyroe OTHOLLUEHME K MPOMCXOASLLMM COBbITUSM M npoueccam. [ae KoHel, CUioBOMy
B3aumogencTemio B obuiectse? Korga OCTaHYTCA TONMbKO TakMe B3aMMOZENCTBUS, KOTOpble HECYT pajocTb
Xun3Hn? Baammopeiictans 6e3 npumeHeHus cunbl. Korga HacTynuT ,LuapcTtBo HebecHoe” Ha 3emne?

OcHOBHOW MaTepuan uccneaoBaHun

Co3patb NPOLYKTMBHLIE MHPOPMALIMOHHBIE TEXHOMOTMM, 06ECNeYnTb BCEX HYXHOW, MOMHOW, CBOEBPEMEHHON
MHopMaLmei — He naHaues oT Geq ntoboro obulecTea. M 310 elue He rapaHTpyeT Mupa B Oyayem. Ctapliee
MOKONEHWE NOMHMWT, YTO paHblue HOBOCTM Mo TenesugeHuto copepxanu 80% daktos, u 20% X OLEHKN,
hOpMUPYIOLLEN OTHOLLEHWE Y 3puTeneit k aTum daktam. Ceitvac ntobblie HoBocTH — 310 99% hopmmupoBaHue y
3pUTENEN HYXHOrO OTHOLLEHWS K MPOMCXOAALMM cOoObITUAM. A (haKkToB, KOTOPbIX 3@ 3TUM ,CHOPMUPOBAHHBIM
OTHOLLEHMEM”, yXe W He BWAHO. HeobxoaMmo He NpoOCTO NPeAoCTaBNsATb WMHGOpMaLUuMio, Heobxoaumo
NpesoCcTaBnsaTh Takyo MHAOPMaLMIO 1 Tak, YTOObI y YernoBeka, KOTOPOM ee NoMnyymn, ChoPMMPOBANOCh HYXHOE
OTHOLLEHWE K TOMY, 0 YeM 3Ta uHopmaLms. Heobxoaumo HecunosbIM 06pa3om BO34ENCTBOBATL Ha 06LLECTBO
TaK, YToBbl OHO Pa3BMBaNOCh B MUPHYKO CTOPOHY, CTOPOHY rapMOHMM 1 pa3BuTUs. M kak Ham 3TOro He XBaTaeT B
YkpauHe cenyvac!!!

BO3HMKHOBEHME TEOpUM HECUNOBOTO B3aMMOZENCTBUS MOXET CBUAETENbCTBOBATb O TOM, YTO HAKOHEL-TO
NPULLIO BpeMS 0CO3HaTb, 4YTO ecnn Best Mpupoaa 6asmpyeTcs Ha HECUNOBbIX (MSrkMX) B3aUMOAEMCTBUAX, TO
noyemy B pa3BuUTUK YenoBeyecTea npeobnagaet cuna [1]? Ho uto aTomy meLwaeT ceivac?
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ba3oBbIM MOHATMEM TEOPWUM HECWIOBOTO B3aUMOLENCTBUS SBASIETCA NOHATUE MHTpodopmaumn. [log
WHTPOhOpMaLMeNn NOHUMAETCS BHYTPEHHSS OpraHu3aunsi maTtepuanbHbix 06pa3oBaHuMin, hopmupylowas wx
OTHOLLEHNE K AENCTBUTENbHOCTU. VHTpodopmaums — 3TO HeuTo, coaepxalieecs B NtoboM MatepuansHoOM
obpasoBaHuu, obnagatolliee CBOWCTBOM NPOSIBNSATLCA B MOBeAeHUM 3TOro obpasoBaHus. [ns HEXWBbIX
00beKTOB NOBedeHWE 3aKMi4vaeTcs B [BWKEHMM. HanpaBneHue ¥ CKOPOCTb ABWKEHWUS HOpMUpYeTCs
BHYTPEHHEN OpraHusauuen Kaxgoro MatepuanbHoro obpasoBaHusi, ero  MHTpodopmaumen. Mepamu
WHTPOOpMaLMM  ABMSIETCS  ONPefeneHHoCTb  (YBEPEHHOCTb) U MH(OPMUPOBAHHOCTL  (MOMHOTa
MH(hopMaLMOHHOro obecneyeHus). IMEHHO MHDOPMMPOBAHHOCTL CBUAETENLCTBYET O Mepe BO3AENCTBUS Ha
00beKkT C Uenbto copmmpoBaTh Y HETO HEKOTOPOe noBedeHWe. HO He Bcerga MHOXECTBO BO3[EACTBMIA
rapaHTUpyeT 3HAYWTENbHYI0 ONpedeneHHoCTb. Ecnu  BO3meicTBMS  OnpedensiT pasHble  MOBeAeHUs
MaTtepuanbHoro obpasoBaHus, TO CyMMapHasi OnpeaeneHHoOCTb MOXET ObiTb M HyneBoi. Hanpumep, mexay
3emneit n JlyHoM ecTb TOYKA, B KOTOPOM MX cuna MpuTsbkeHus paBHa. OnpegeneHHoCTb cmelleHns noboro
obbekTa Haxopswerocs B aToi Touke K 3emne wnm JlyHe OyneT pasHa Hynw. [pu aTom BoO3gencTsue
(vHhopmupoBaHme) n 3emnu 1 JTyHbl He HyneBoe.

Tenepb paccMOTpuM nosefeHue Yenoseka. MHOXeCTBO NPOSIBNEHNIA MHTPOGOPMALIMK — CREeACTBME OTHOLLEHMS
K WCTOYHWKY BbICKa3blBAHUS M K COLEPXaHMI0 BbICKasblBaHWS. [103TOMY MOXHO FOBOPWUTL O ABYX YPOBHSIX
OTHOLLIEHWI NPY B3aUMOZENCTBUM NIOAEN:

1. OTHOLEHME K UCTOYHMKY BbICKa3biBaHWS. BaXHO He YTO CKa3aHo, a KeM CkasaHO. Hackonbko YenoBek
,OONHAKOB” C TEM, KTO YTO TO FOBOPHT.
2. OTHOLLEHME K COaepXaHuio BbICKa3biBaHWS. BaXHO, UTO rOBOPUTCS, HE BAXHO, KEM.

B npouecce B3auMOAENCTBUS Kaxabld YEIOBEK CTApPaeTCsl M3MEHWUTL TO, YTO (HOPMUPYET NPOSBREHNUS APYIUX
nogen - WX WHTpoopMaunio Tak, YTOObl 3TW MPOSIBNIEHWS COOTBETCTBOBANM COOCTBEHHBIM LieNsam
Xn3HegesTenbHoCcTW. Mo aHanorMm ¢ MUKPOYPOBHEM CYLLIECTBYIOT MOAM ,COMNacHbIe” C UCTUHON, BbIpaKaeMoi
BbICKa3bIBAHWEM APYroro YenoBeka (3TO OTHOLIEHME K NPOSBREHNt0). Mnu ¢ apyriM YenoBekoM, 4Tobbl OH He
BbICKa3bIBan (9TO OTHOLLEHME K YyenoBeky). CyLlecTByoT He cornacHble. M Tak Bo BceM W Bcerga. W BoT Takoe
nepenneTeHne OTHOLWEHUI 1 hopmupyeT 06LLeCTBO.

Umobb! coxpaHumb coenlacue 8 obwecmee, 0mbpocUMb  803MOXHOCMb CO30aHUS aHMAazoHU3Ma,
8bicKkasbigaHusi u Oelicmeuss QomkHbI ycmpausamb (bbimb NOMOXUMETbHO 80CNPUHSMbI) pasHble 4acmu
obwecmea. lMoamomy mobbie Oelicmeust He O0MKHbI OMBEYamb OMHOWEHUI K delicmeumenbHOCMU UL
00Hol yacmu obuiecmea. Heobxodumo nNOCMOSIHHO 3a60MUMbLCS 0 NO3UMUBHBIX Yygcmeax U IMOYUSIX 8cex
yacmell obujecmsa.

Tenepb PacCMOTPUM ABVXYLLYIO CUITY HECUIOBBIX B3AaUMOLENCTBIN B OBLLECTBE — MHTEPECH! €70 YNEHOB. Kaxablil B
3TOM MMPE SIBMSIETCA €AMHCTBEHHOM YHUKANBHOM NMYHOCTBHO. Kaablin poaaeTes], XMBET 1 YMUPAET B OAMHOYECTBE
CO CBOMMM MHEHWSIMIA, YyBCTBaMMU, AMOLMSMI. [Ns KaXaoro CYLLEeCTBYIOT NULb OAHO A, 1 TO, YTO BNSIET Ha 310 f.
MbICnM — 3TO peakuus Ha BNUSHWE ABYX MWPOB — BHELUHEro (OEMCTBMTENBHOCTW) W BHYTPEHHEMO (BMPTYanbHO
ChOpPMMPOBAHHOTO Halleil namsTbto). Bpems cyliecTByeT TOMbKO B Hawwei namsti. Ecin Gbl He namsiTb, Mbl Gbl
HWKOTa He CyMeny BbIAENUTb BPeMs U3 (h3u4eckoro Mupa. Halum 4yBCTBa 3aBUCAT W OT COCTOSHUS APYTMX NIOAEN.
/13 TEOpMM HECMIOBOTO B3aUMOLENCTBIS — Mbl OMHAKOBbI, Pa3Hble I NPOTUBONONOXKHBIE ApYruM Mtoaam. U ecnm
KOMY-TO M3 TeX, KTO MOYTW OAMHAKOB CO MHOW nnoxo, To 1 y MEHA 0omkHbI NposiBUTLCS HEraTuBHbLIE 3MOLW Uk
uyBCTBa, NoTomy 4to A — noytn OH. W A atoro He xouy. Ecnv MHE nnoxo, 0T TOro, YTo TakuM OfMHAKOBLIM CO
MHOW niopsm nnoxo, To §1 crapatock Tak NOBMMSTL Ha cpedy, uTobbl MHE He Bbino nnoxo (noxaneTs 6rmskoro no
nposienenusM MHE yenoeeka, nomoub emy). Ecnm MHE xopoLlo oT Toro, 4To KOMY-TO XOPOLLO, TO A cTaparch
[O0CTaBUTb 3TOMY YENOBEKY PAAOCTb, CHOBa-Takw, AN Toro, Ytobbl MHE 6bino xopoLwo.
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WHTepeckl [ocyaapcTBa NPOSIBAAIOTCA Yepe3 WHTEPECH NIOAEN, KOTOpble HaxoasTca npu BnacTu. BnusHue
rnobanbHbIX WCTOYHWMKOB MHAOPMaUMM Ha 0OLECTBO KomoccanbHO. Kaxmoe BbiCKasbiBaHWe, [EWCTBUE,
NPUBOANT K M3MEHEHUSIM B OTHOLUEHUW NpeAcTaBUTENen pasHblx yvacTeil obwiectBa apyr k apyry. Ons
BnagenbLeB TakuX MCTOMHWKOB MHGOPMauMM LOMKHO ObiTb Taby Ha BbiCkasbiBaHWE OTHOCUTENBHO OLIEHKM
3aKOHHOCTM MAM HE3aKOHHOCTW TeX Wiu Apyrux geicTsuil. Hambonblumin Bpar obuwecTBa — 3TO 4YenoBek,
KOTOpbIiA yKa3biBaeT Ha Bpara. Bedb nouck Bpara — Haunyuywwmi cnocob onpasgatb CBOM OLWMOKM. MMouck
Bpara - BOT NEWTMOTMB [AEATENbHOCTM 3HAYWTENBbHOM YacT obuiectBa. A 3TO CO34aeT YCnoBus ANs
NOPOXAEHNS MPOTUBOMOSOKHBIX OTHOLUEHWA K OEACTBUTENBHOCTU. A 3HAYMT BOWH. [1OTOMY 4TO BOMHA -
€0MHCTBEHHBIN CNOCOO YCTPAHUTL AHTaroHM3M.

BbiBOoAabI 1 nepcneKTuBbI

Uto Ham HyxHO B obliectse? BoiHa (CUnoBble B3aWMOAENCTBUS), UMW MUP (HECUNOBbIE B3aMMOAENCTBUS)?
OtBeT ogHO3HayeH. byaylulee 4enoBeyecTBa — 3a HECUNIOBbIMM B3aMMOAENCTBUAMM. [laBailTe 3TO NOAMEM.
Pagn Hac, pagu Hapoga YkpauHbl. Bcnomuum cnosa npodbeccopa [peobpaxeHckoro (Muxaun Bynrakos,
,Cobaube cepaue’) 0 TOM, YTO pa3pyxa HauMHaeTCs He B MOAbE3Aax, M He Ha ynuuax. A B ronosax nwogen.
MoaTomy ANS peLleHns Hawwx npobnem, B NepByto 04Yepeab, HYXHO AyMaTb HE O TOM, YTO HAaC OKpyXxaeT, a 0
TOM, YTO €CTb B HalwwX rofiosax. [laBante M3MeHsTb He OKPYXatoLMin MUp, a B NEpBYD o4epeab cebs, cBoe
OTHOLUEHNE K [EeNCTBUTENbHOCTM, K XW3HM, K nonuTuke. Hemb3s CTPOMTb CBOK JKW3Hb Ha TOM, 4TOObI
NO3UTMBHbIE YyBCTBA M 3MOLMM MOMyYaTb OTTOrO, YTO Y KOTO-TO OHW HeraTueHble. Mbl Bce poamnmuch, YToObl
ObITb cHacTNMBLIMU. [INs 3TOr0 HYXHO Aenatb 406po W He AenaTb APYrM TO, YTO Mbl HE XOTWM, YTOBbI Aenanm
HaMm. Mbl = pasHble. HO pe3ynbTaToM HECUIOBbIX B3aMMOLEACTBUN SBNSETCS NOCTPOEHME 06LLEro OTHOLLEHNS K
penctautensHoctn. Haxoxgenuwe WctuHbl. B Buge pobpa, cormacus, pagoctv B xusHu! U ato nyTb B
UHhopmaLmoHHoe obuiectso byayulero, 8 HECUTOBOE OBLLECTBO!!

Cnucok nutepartypbl

1. Tecns l0.H. Beenenue B uncopmatuky Mpupoabl/tOpuin Tecns// Kues: KoHgop, 2010. — 256 c.

WUHhopmaums 06 aBTope

Opuii Tecns — Kuesckull HayuoHanbHbIl yHusepcumem umeHU Tapaca LllegueHko, OekaH ¢hbakynbmema
UHGhOPMaUUOHHbIX mexHomoaull, 00KMop MexHUYeCKUX Hayk, npogheccop, naypeam ocydapcmeeHHoU npemuu
YkpauHbl @ obracmu Hayku U MeXHUKU, asmop meopuu Hecunosozo e3aumodelicmeus, 03022, yn.
JlomoHocosa, 81a, Kues, YkpauHa; e-mail: teslya1958@ukr.net

THE PUZZLE OF THE FUTURE WEB: WHAT IS BEYOND SOCIAL NETWORKS?
Gennadiy Poryev

Abstract: Based on the briefly outlined evolutionary history of human-internet interaction and using some
parallels in how peer-to-peer networks came into existence and progressed, the author proposed the speculative
vision of the future paradigm upon which the social networks will be built or evolves into.

Keywords: Internet, peer-to-peer networks, social networking.
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Introduction

The materials hereinafter contain some severe simplifications and speculative predictions in order to envision all
the trends and subtle motives that will shape the Internet of the future. Its age of maturity came with the user-
centric paradigm of Web 2.0, which brought about the Internet to the edge of becoming a hive mind. Today, we
are standing on this very edge and we are leaning further forward. The users are getting used to cloud
computing, sudden onset of touch-able devices, smart houses and glasses, driverless cars, ever more miniature
and powerful gadgets etc. All that wide spectrum of technologies, however, ultimately serves the users who are
willing to spend ever more time in the Social Networks.

The Strategic Importance

The Social Networks are no longer a facet, an aspect, a side of the larger set of services in the Internet. It is now
a heartbeat behind almost everything. The audience for Social Network struck billion and rising, and it will surely
pass the numbers hardly reachable even for radio and television in their golden age. Governments use the Social
Networks, and people are now hearing news from their leaders and repost them elsewhere instantly. The wars
are being waged in the Social Networks, the crimes are being committed there, the investigations made, the lives
are being lost, the relationships are being established, the hearts are being broken, the prayers and sermons are
being delivered, the students are being taught there etc. It is hard to guess what everyday activity is NOT going
on in the Social Networks, besides the physiological needs.

How exactly did we end up building the full-blown alternate reality and voluntarily submitting to its surrogates?
The answer is complex but it might be simplified it to the following: it was made possible by the recent paradigm
shift, introducing Internet-capable wearable and compact gadgets powerful enough to carry on full spectrum of
Social Network interactions and able to support web technologies just as well as their desktop and laptop
counterparts. Something weird is happening with this world as the IT businesses attain a planet-wide strategic
importance. Imagine what turmoil would ensue if Google, Wikipedia or Facebook were turned off for a day?

The Problem

The general trend of Social Network’s development is to ensure the stability, longevity, scalability and fault
tolerance of the service demanded by the community. To provide that in a manner that takes care of one’s digital
freedom and rights to privacy it will have to lack the obvious single point of failure and control. In other words, the
lack of the system is wide “shutdown” button. None of the modern Social Networks lacked such a button. The
reasons for that are obvious — the amount of material and workforce resources, needed to design, implement,
maintain and improve something on a scale of Facebook or Twitter, requires equally serious amounts of money,
which makes each popular Social Network out there a private enterprise. Judging, whether it is good or not, is
out of the scope of this discourse, as each possible approach has its specific drawbacks and advantages.

The Solution

Let us invoke some parallels. How peer-to-peer file sharing networks entered the Internet's everyday use? First,
take a look at Napster. The infamous pioneer of file-sharing brought down by the lawsuit because back then no
one really cared of network survivability and only a few people suspected the future importance of
decentralization. The eDonkey2000 network shut down and its creators fined $10M for mainly the same reasons,
both legal and technical. Moral aspects of file-sharing aside, it was made possible by the architecture of the peer-
to-peer networks of the period. The legacy of “client-server” architecture remains to this day, bringing the single
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point of control and failure in most modern networked solutions. The peer-to-peer community, however, are quick
learners and eager innovators. By the time of judicial attack on The Pirate Bay the file-sharing technology had
leapt forward, eliminating the very need for a controlling infrastructure by various means, implementing fault-
tolerance methods that will keep the network running even if significant amount of nodes are tracked and put
down. The eDonkey network became much less dependent on the indexing servers, spawning Overnet and
distributed servers. The Gnutella family networks were designed on the hub-leaf scheme without the central
server at all. The Kademlia distributed hash table has since found many successful implementations in other
peer-to-peer networking projects.

The Vision

Eventually, the Social Networks as a closed-source privately controlled enterprises with products and services
will meet their alternatives, or even grow them out of themselves. At first, they will be clumsy and humble. First
versions of Linux kernel were clumsy too and now we have only one seventh of all Internet web-servers not
running it. There will be attempts to close them down, by lawsuits or otherwise. In order to survive, the core
design principle of the architecture of the future Social Network must be that of peer-to-peer distributed fail-safe
mutually interchangeable mesh nodes. This principle was battle-tested, has shown resilience and big promise,
one can see it by checking how much of the worldwide Internet traffic is generated by BitTorrent, for instance.
We are deliberately not delving into the technical details. We do not know what capabilities of the mobile,
desktop, cloud and some not yet invented platforms will be demonstrated when the need arise. Today it might
seem ridiculous to host a bunch of Full-HD fan-made movies over some prototype peer-to-peer network,
because, unlike them, the mainstream ones handle that easily. But then Torrent-TV-like services are only
emerging now and the dialup modems declined only a decade ago.

The designers of this new Social Network will be able to draw on what are best sides of today’s solutions — the
security of the BitCoin, the reliability of the Skype, the performance of the BitTorrent and so on. The wide
adoption of IPv6 will help solve connectivity issues caused today by IP address space depletion and crutches like
NAT and VPN. Moreover, it is not even necessary to build a separate network from scratch on a dedicated
distributed platform. Such an initiative will be met with distrust and suspicion among many users, intimidated with
“another account” syndrome, unclear audience and at first unnoticeable technical advantages on a user
interaction level.

It is possible that pioneering solution will initially appear as a dedicated layer over existing social networks,
utilizing their credential management, social graphs and profiles, and at the same time transparently provide
users with communication, storage and sharing services out of control of the underlying system’s operators.

We imagine this new yet unborn child of Information Age as not only another “network over a network” but as of
the biggest paradigm shift, making the Social Networks not the alternate reality to escape to but the instrument to
shape the mankind and its future into the first true distributed digital self-governing society.
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