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Том 5Ontologists and designers of all countries and subject areas, join us!

В ноябре 2015 года вышли в свет издания по онтологии проектирования, подготовлен-
ные сотрудниками СГАУ и орентированные на магистрантов и аспирантов инженер-
ных специальностей

Николай Боргест

Елена Симонова

Дина Шустова

Онтологический
анализ решения

проектных задач на
примерах

Важным аспектом при проектировании является онтологический
анализ предметной области, суть которого заключается в
структуризации и классификации сущностей, их
атрибутировании, установлении связей, параметров и
характеристик, разработке тезауруса. Онтологический анализ,
помимо упорядочивания знаний о предметной области, также
способствует  повышению качества проектных работ . Курс
лабораторных работ  по дисциплине «Онтология
проектирования» состоит  из двух частей. В первой части
решаются типовые проектные задачи выбора и принятия
решений, во второй – осуществляется онтологический анализ
предметной области на примере самолета. В качестве
конструкторов и редакторов онтологий используются
программные продукты Magenta (Magenta Corporation Limited) и
Protégé (Стэндфордский университет  США). Цель курса
лабораторных работ  заключается в освоении метода
онтологического анализа на примерах решения проектных задач
по выбору транспортных систем и их характеристик и
структуризации предметной области "самолет ". Задачи
лабораторного практикума: ознакомиться с современными
редакторами и конструкторами онтологий Protégé и Magenta;
получить навыки решения проектных задач с помощью
онтологических систем.

Авторы методического пособия по учебной дисциплине для
магистрантов "Онтология проектирования" сотрудники
Самарского государственного аэрокосмического университета
имени академика С.П. Королева (национальный
исследовательский университет ) профессор Боргест  Николай
Михайлович, доцент  Симонова Елена Витальевна и аспирант
Шустова Дина  Владимировна.

978-3-659-80522-6

О
Н

ТО
Л

О
ГИ

Ч
Е
С

К
И

Й
 А

Н
А

Л
И

З
 Р

Е
Ш

Е
Н

И
Я

 З
А

Д
А

Ч
Б

о
р
ге

ст
, С

и
м

о
н
о
в
а
, Ш

уст
о
в
а

Николай Боргест

Введение в онтологию
проектирования

Излагаются основы новой учебно-научной дисциплины: истоки
онтологии проектирования, ее научный базис,
терминологические соглашения, принципы проектирования,
психология проектирования, онтология как спецификация
концептуализации. На основе системного подхода, достижений
информационных технологий и современной философии
обосновывается целесообразность дальнейшего развития
онтологического анализа начального этапа жизненного цикла
сложных систем – этапа проектирования. В монографию вошли
материалы, подготовленные автором в период 2010-2015 годов
для различных международных научных конференций и
журналов, в том числе для нового научного журнала «Онтология
проектирования», созданного при участии автора в 2011 году.
Книга может  быть полезна аспирантам, научным сотрудникам,
инженерам и всем тем, кого интересует  суть процесса
проектирования.

Боргест  Николай Михайлович, окончил
Куйбышевский авиационный институт  имени
академика С.П. Королёва (1978), к.т .н. (1985).
Профессор СГАУ, директор издательства
«Новая техника», с.н.с. ИПУСС РАН. Член
Международной ассоциации по онтологиям и
их приложениям (IAOA), выпускающий
редактор научного журнала «Онтология
проектирования».
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,        : 
; ; ; ;   (  1). 

 1 –       

     
1    89247002130 
2    85007022201 

 
        

« ».        , 
    RDF     « »: rdf:Property. 

    RDF  ,    rdf:type. 
    : 

( : , rdf:type, rdf:Property); 
( : , rdf:type, rdf:Property); 
( : , rdf:type, rdf:Property); 
( : , rdf:type, rdf:Property); 
( : _ , rdf:type, rdf:Property). 

  : 
( : 1, : , 1); 
( : 1, : , ); 
( : 1, : , ); 
( : 1, : , ); 
( : 1, : _ , 89247002130); 
( : 2, : , 2); 
( : 2, : , ); 
( : 2, : , ); 
( : 2, : , ); 
( : 2, : _ , 85007022201). 

         ,  -
,     [8, 9]. ,  (  ) -
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   : 
1.1 =  ( ; ), 

     :  
( ) ( )( ) ( )( ) ( )_→∧→∀ , 
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 owl:sameAs (   URI       ); 
 owl:differentFrom (   URI    ); 
 owl:AllDifferent (     ). 

    Protégé 4.2   Individuals. 
     ,   ,   

   [11].       4   
 ,   « _ _ »   
 « . . .»,  « ».   : « _ », -
      « _ . _26-67»; -

 « _ _ »,  ,     -
; « _ _ » (  -   ); « _ »  

« _ _ »,    « _ _ 
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 [12]. 
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 owl:sameAs  owl:AllDifferent. 
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  RDF (       ). 
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 5 –    ,     

   ,    owl:ObjectProperty  
owl:DataTypeProperty,   ,    : 

<owl:ObjectProperty rdf:ID = « _ _ »/>. 
       .  -

   A    B,     
(owl:inverseOf)   B  A. ,  « _ _ -

_ »     « _ _ _ » ( . 
 6).  ,        = 8.5,  

,   ,    . 
        

      [13]: «  – -
», «  – », «  – »  . .  
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    [11]: 

   (owl:FunctionalProperty); 
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3  SPARQL-  
     RDF-     -

  A Query Language for RDF (RDQL)  Protocol and RDF Query Language (SPARQL), 
        . SPARQL    
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 [7, 9]. 

      :  «  » ( . -
 11);       ( .  12);    -

   ;        . 
 

 
 11 – SPARQL-  «  » 
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ONTOLOGICAL DOMAIN MODELING 
INSTITUTIONS OF ADDITIONAL PROFESSIONAL EDUCATION 

E.A. emnikova1,a, V.S. Aslamova1,b, O.G. Berestneva 2 
1Irkutsk State University of Railway Transport, Irkutsk, Russia 
atemnikova_ea@bk.ru, baslamovav@yandex.ru 
2Institute of Cybernetics of the National Research Tomsk Polytechnic University, Tomsk, Russia 
ogb6@yandex.ru 

Abstract 
The article discusses the applicability of ontological description for conceptual modelling of a subject domain in order 
to improve the effectiveness of information search and categorization. The authors experience in the field is given. 
Main stages of the ontological model’s creation are described based on the example of the “Institute of additional pro-
fessional education” ontology. The example ontology was created using Protégé 4.2. The examples of classes and indi-
viduals descriptions, their relations and SPARQL-quarries are given. The article presents a description of a subject do-
main with the logic of first order predicates. A semantic network of a subject domain is demonstrated. The advantages 
of ontological modeling are stated. The tasks of further studies to optimize the processes of analysis and processing of 
information in the establishment of additional professional education using the developed ontology are stated. 
 
Key words: ontology, semantic web, editor of ontologies, SPARQL-questions, Institute of additional professional edu-
cation, intelligent systems. 
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Annotation 
Due to transition to a new generation of standards, the list of tasks associated with the planning and organization of ed-
ucational process, structure and composition of the basic educational program is forming. The challenge of evaluation 
of conformity of the educational program requirements with educational and professional standards and consideration 
of current market's and students' needs is visible at the initial stage of planning the structure and composition of the ed-
ucational process. The paper presents examples of ontological models for solving tasks of the university educational 
process, and description of their design. Two examples were reviewed: ontological modeling for planning educational 
process of high school and ontological modeling to describe the competencies of IT-specialists. The conclusion is made 
about the prospects of ontologies using for formalization such subject area as the organization of the educational pro-
cess of the university. 
Key words: educational process, the curriculum, ontology modeling, competence, IT Specialist, professional standard,  
educational standard. 
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ONTOLOGICAL ANALYSIS OF DEFECTS AT THE DESIGNING OF 
HARDWARE-SOFTWARE COMPLEXES 

V.E. Gvozdev1, D.V. Blinova2 
Ufa State Aviation Technical University, Ufa, Russia 
1wega55@mail.ru, 2blinova.darya@gmail.com 

Abstract 
The article focuses on the analysis of defects in hardware-software complexes as an integral part of the functional safety 
management of complex systems. The analysis of unintentional defects locations that could affect the functional safety 
of hardware-software complexes is made. An approach to the concept of "defect" as a multidimensional system, de-



409Онтология проектирования, том 5, №4(18)/2015

В.Е. Гвоздев, Д.В. Блинова

 

scribed its projections: impact on stakeholders, technological, managerial is proposed. The classification of characteris-
tic defects for software products and projects are shown. A system and mathematical models of software products and 
projects as a basis to identify possible locations of defects is described. The role of the subjective component in the de-
signing of the components of hardware-software complexes is demonstrated. 
Key words: function safety, defect of hardware-software complex, classification of defects, holistic approach, program 
project, program product.  
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1 82 37 20    
2 32 20 55    
3 59 19 6    

2 1 60 19 55 33   
2 94 65 40 54   
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1 80 67 5    
2 13 86 89    
3 40 9 91    
4 24 45 25    

4 
1 43 45 71    
2 55 96 73    
3 44 79 59    

5 1 56 59 62 40 16  
2 58 25 38 98 91  

6 1 11 7     
2 44 56     

7 
1 54 6 16 66 64 2 
2 9 23 76 26 47 80 
3 84 19 19 42 79 1 

8 1 15 52     
2 28 43     

9 
1 34 29 28    
2 41 59 64    
3 19 1 24    

10 1 31 21     
2 17 65     
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1 0 0 1 1 1 

2 0 1 0 0 1 
3 1 0 0 0 0 

2 1 0 0 0 1 0 
2 1 0 1 1 1 
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1 0 1 0 0 0 
2 0 0 1 1 1 
3 1 0 0 0 0 
4 0 0 0 1 0 
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1 1 0 0 0 0 
2 0 0 0 0 1 
3 1 1 1 0 0 

5 1 0 0 1 0 0 
2 0 1 0 0 0 

6 1 1 0 1 0 1 
2 0 1 0 0 0 

7 
1 0 0 0 1 0 
2 1 0 0 1 1 
3 0 0 1 0 0 

8 1 1 0 1 1 1 
2 0 0 0 1 0 
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1 0 0 1 0 0 
2 1 0 1 0 0 
3 0 1 1 1 1 

10 1 1 0 0 0 0 
2 1 1 1 1 1 
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1 1,56 0,95 2,33       
2 0,00 0,05 8,17       
3 0,84 0,00 0,00       

2 1 0,00 0,00 0,38 0,00     
2 0,57 2,42 0,00 0,64     
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1 5,15 6,44 0,00       
2 0,00 8,56 16,80       
3 2,08 0,00 17,20       
4 0,85 4,00 4,00       
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1 0,00 0,00 0,20       
2 0,28 1,13 0,24       
3 0,02 0,76 0,00       

5 1 0,00 1,36 0,63 0,00 0,00   
2 0,04 0,00 0,00 1,45 4,69   

6 1 0,00 0,00         
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1 5,00 0,00 0,00 1,54 0,36 1,00 
2 0,00 2,83 3,75 0,00 0,00 79,00 
3 8,33 2,17 0,19 0,62 0,68 0,00 

8 1 0,00 0,21         
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1 0,79 28,00 0,17       
2 1,16 58,00 1,67       
3 0,00 0,00 0,00       

10 1 0,82 0,00         
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1 0,27 
2 0,77 
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1 2 3 4 5 

1 1,00 0,50 0,33 0,33 0,83 
2 0,25 0,00 0,25 1,25 0,25 
3 1,00 1,00 0,33 1,33 0,33 
4 1,33 0,33 0,33 0,00 1,00 
5 0,00 1,00 1,00 0,00 0,00 
6 0,33 0,00 0,33 0,00 0,33 
7 0,33 0,00 1,00 1,33 0,33 
8 0,25 0,00 0,25 1,25 0,25 
9 0,50 0,25 1,75 0,25 0,25 

10 1,20 0,20 0,20 0,20 0,20 
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1 2  0 
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2 1 0 0 
3 3 0,08 0,08 
4 1 0 0 

3 0 0 
5 1 0,41  

2  0 
6 1 0 0 
7 2 0,21 0,21 
8 1 0 0 

2 0 0 
9 1 0,27  

3  0,23 
10 1 0 0 
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1 2 3 4 5 

1 1,00 0,50 0,00 0,00 0,50 
2 0,25 0,00 0,25 1,25 0,25 
3 1,00 0,00 0,00 0,00 0,00 
4 1,33 0,33 0,33 0,00 0,00 
5 0,00 1,00 0,00 0,00 0,00 
6 0,33 0,00 0,33 0,00 0,33 
7 0,33 0,00 0,00 0,33 0,33 
8 0,25 0,00 0,25 1,25 0,25 
9 0,00 0,25 0,25 0,25 0,25 

10 1,00 0,00 0,00 0,00 0,00 
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OPTIMIZATION OF GENERALIZED MULTI-PURPOSE SYSTEMS 

S. A. Piyavsky 

Samara State University of Architecture and Civil Building, Samara, Russia 
spiyav@mail.ru 

Abstract 
The article expands the definition of multi-purpose system that was previously implemented by the author. Multi-
purpose system is defined as a collection of elements that react to external impacts by reassigning parts of the impact 
between the members of the collection in an optimal way. It is assumed that the vector of the impact is always scalar, 
every element of the system is able to react to any kind of separate impact autonomously, without any interaction with 
other elements of the system. The article considers the model of the generalized multi-purpose system, where these re-
strictions are removed. The model described in the article allows for limited impact reaction of the system’s elements. 
The possibility of joint response for impact for the elements of the system is considered. A multi-criteria methods of 
evaluation the system’s performance is proposed. Accurate algorithms of optimization of integrated and guaranteeing 
systems based on the model of a mixed linear programming are proposed. Given the high dimensionality of the numeri-
cally solved tasks for the optimization problems, precise and heuristic methods for the dimensionality reduction are 
proposed. A variety of tasks, such as designing of objects and systems of objects, standardization and unification, ar-
rangement of items, services and others can be solved by means of optimization of the generalized multi-purpose sys-
tems. 

Keywords: multi-purpose systems, optimization, planning, decision making, multicriteriality, external factors. 
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Abstract 
Three years have passed since the article “Robot-designer: fantasy and reality” was published in the “Ontology of de-
signing” journal No. 4(6) in 2012. This article aims to summarize the results, achieved in Samara State aerospace uni-
versity in the field of aircraft preliminary design automation. The emphasis was made on the formalization of 
knowledge, design scenarios and operations in the chosen engineering domain, semantic and mathematical modelling. 
A “Preliminary aircraft design” thesaurus serves as a semantic basis for the future software system, acting as an inte-
gration backbone for data and knowledge bases, design operations and scenarios. A distinctive progress has been 
achieved in the field of mathematical modelling – a symbiosis of parameterized geometrical models, statistic and finite-
element models for evaluation of aerodynamic loads, structural stress and weight. A specific user interface is being 
created in order to provide a designer with a comprehensive tool that would give the user the necessary information on 
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the project and, if necessary, to “explain” the decisions, that the system makes, or suggests on its own based on the 
chosen design scenario. Prototype of the “Robot-designer” system, created as a demo unit in a complex high-tech area, 
holds out a hope of possibility of full automation in the field of designing structures of traditional forms, reducing time, 
necessary to design artifacts of traditional schemes. 
Key words: robot-designer, 3D model, finite-element model, thesaurus, airplane. 
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TO A PHENOMENOLOGY OF POSSIBLE HUMAN WORLDS: 
EXISTENTIAL ONTOLOGY OF DESIGNING 

Y.M. Resnick 

Institute of Philosophy, Russian Academy of Sciences, Moscow, Russia 
reznik-um@mail.ru 

Abstract 
Phenomenology justifies the ontological status of the transcendental subject performing "Assembly" human reality of 
missing elements of existence, project opportunities. Formation of an alternative future of a person who is designing his 
new existence brings value to the phenomenological approach. Existential phenomenology constitutes a separate 
methodological programme, which is based on the synthesis of phenomenological and existential approaches. 
Philosophers are busy with thought-experiments when they are trying to place possibly-existing into the context of 
ought. They explore the conditions of the possibility of human being not just creation, but a certain ought creation, 
which is seen in existential terms. The result of the study was the following: for the first time, the author introduces the 
concept of a "justified the ontological project," which characterizes the ought possibility of being human as a particular 
being, implemented in the particular circumstances of time and place. In other words, it is the knowledge of what "could 
become" its genesis and what it "should be" in terms of metaphysical universals in a certain term. A philosopher, 
reflexing on his metaphysical grounds, and an ordinary man with his everyday activities combine their efforts in 
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designing of a project of existence by engaging in a dialogue and creating a space for coexistence, in which makes 
possible their genuine and free existence. 

Keywords: Phenomenology, Existentialism, existence, being human, existence, possible, tribute, ontology design, 
transcendental subject, project Genesis. 
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Abstract 
The paper proposes a diachronic approach to the interpretation of names. The articles “About Cognate Words of the 
Russian Language” by Sum rokov which was published in the journal “Trudolyubivaya Pchela” [“Hard-working bee”] 
(February, 1759) is analysed in the investigation. A hypothesis is made that the reasoning of the XVIII–century Russian 
writer were initiated by the dialogue of Ancient Greek philosopher Plato “Kratil”. Both handiworks are a try to create a 
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cosmogonic world: the world is placed on the correctly created names. The names teach. Who knows names, also 
knows things. Sumarokov is sure that the existence of cognate words in the Russian Language indicates the antiquity of 
its origin. He supposes that the Russian Language originated from Scythian. Sumarokov’s article contains the big quan-
tity of author's etymologies. The purpose of Sumarokov’s article is to prove the claim of the Russian nation and the 
Russian Language on antiquity, greatness and equality with ancient and modern languages. Sumarokov realizes the 
writer’s great role in the preservation of language and the formation of language taste. From the point of view of termi-
nology of contemporary, it offered a look at the relation of language and thought, the role of thinking in the terms for-
mation. The authors believe that, ultimately, it is possible to find a basis for further formalization of the presentation 
and translation of knowledge required in the ontological modeling, including, for  of designing. 
Key words: Sumarokov; Plato; "Hard-working bee"; name; term; Russian language; thinking; etymology. 
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PROBLEMS OF MODERN RUSSIAN TERMINOLOGY 

S.V. Mikoni 
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Abstract 
The paper analyzes the state of modern Russian terminology. The rules of terms creation are declared. The scale of 
meanings and names of different people are compared. The historical and contemporary reasons for excessive borrow-
ing of foreign words are analyzed. Examples of English-Russian abracadabra are brought. We consider the difference in 
the expression of thoughts in Russian and English languages. The problem of understanding the text is discussed. It 
indicates a greater role to the national language in the understanding of texts. Examples of the analysis of the concepts 
related to the themes of the magazine are considered. To improve the state of the national terminology are proposed to 
develop science-based terminology standards and software, evaluating scientific papers on the subject of redundancy of 
foreign words. 
Key words: national language, terminology, system of concepts, genus concept, specific concept, image, understanding, 
ontology, design. 
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