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Introduction 

Determining the range of reading is an important part of learning any discipline. 

To find an optimum between the scope of knowledge and the time of learning 

depends not only on the textbooks, the complexity of the discipline, etc, but also on 

student’s interest, on the understanding of the importance of the subject in the future. 

The ability of a student to master, learn a particular subject and the time that he or she 

can physically spend on this discipline also influence. 

Of course, the curriculum based on general idea normalises the course content 

and the time for studying it. However, no one has been able to normalise our real 

abilities that are genetically and socially connected with our interests. 

Therefore, each student defines the “scope” for him or herself, based on the 

written above as well as on the access to information resources (libraries, bookstores, 

Internet, professors, classrooms and laboratories).  

Teaching practice showed that it is important to focus a student (especially a 

postgraduate) on the fundamental difference between higher education and the 

studying process at school. 

The mission of professor, showing the field where the fruit of knowledge ripens, 

is to indicate the shortest way to obtain the necessary knowledge for the profession. 

The professor only directs the student to the summit of knowledge providing a 

holistic view of the subject. The student should go to the top by him or herself. There 

is difficulty and at the same time satisfaction from the progress as well as strong 

muscles (i.e. brain) and confidence in achieving good results in studying and 

profession. 

Be bold and do not be lazy! Good luck 

 

1. Publications review 
 

Ontology of designing as a scientific direction is based on works and researches 

in various fields. Philosophy as a science of all sciences forms the methodological 

basis. Its main part, ontology, is transformed into engineering practice. Relatively 

new directions of philosophy such as philosophy of technology and philosophy of 

design significantly develop the scientific basis of the ontology of designing.  

The accumulated experience of mankind in engineering design, rapid 

development of automation of this activity as well as scientific and practical results 

achieved in the field of Artificial Intelligence, biology, sociology, nuclear physics, 

nanoscience, and others, open the doors in the unknown, the mystery and the magic 

of creativity, creation, move closer to understanding the essence.  

On one hand, the number of works that can be referred to ontology of designing 

is countless as the following directions of researches can be included: 

- Ontology and philosophy of technology; 

- General methods and principles of designing; 

- Methods of specific objects designing: various products, machinery, tools and 

systems; 
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- Computer aided design, CAD, databases and CALS-technologies; 

- Knowledge bases and artificial intelligence systems; 

- Forecasting and planning, mathematical statistics and fuzzy sets methods; 

- Decision making theory and operations research; 

- Ontology of production and logistics; 

- Criteria and technical and economic analysis, etc. 

On the other hand, there are no adequate monographs or textbooks on Ontology 

of Designing as the discipline has just been engendering. 

The manual “Automation of aircraft preliminary designing”, published by the 

SSAU, contains a detailed analysis of works on design methods, CAD and artificial 

intelligence. An aircraft was considered as the object of designing. 

The works on development and improvement of designing methods including 

mathematical models of the object of designing are precursors to their automation. On 

one hand, generic methods covering general issues of designing are developed. On 

the other hand, these are individual methods directly related to the object under study 

(in this case, aircraft). Similarly, the second direction can be considered, in which 

CAD as an object of designing and object-oriented CAD are researched. The third 

section distinguish the works dealing with general issues of creation the expert 

systems based on artificial intelligence technology as well as with the use of this of 

this technology in computer-aided design of aircraft. 

Development of general methods and approaches to technical system design 

always attracts researchers. The works of such foreign authors as Jones, Hill, 

Dietrich, Wilde, and others can be mentioned. Their importance and value is in 

philosophical analysis and understanding all that relates to designing. Some works of 

local authors are also worth mentioning, such as the textbook on search designing 

methods by A.I.Polovinkin, V.P. Orlov’s methodological guidelines, V.P.Bykov’s 

textbook, Sheynin’s theoretical studies, etc. The theory of designing is closely related 

to such disciplines as operations research and decision making theory. The works of 

E.S. Wentzel, O.I. Laricheva, N.N. Moyseeva, Rife and many others are widely 

known.  

As for works on methods of designing a specific object (e.g. an aircraft), this 

information can be found in textbooks written by leading professors of aviation 

universities (SSAU, MAI, and others). The main textbook on airplane design so far is 

the fundamental work of the authors of MAI, edited by S.M.Eger. No need to 

comment the world-famous E.Torenbeek’s monograph translated in our country. 

Alongside with the textbooks of L.Nikolai, J.Roskam and published in 2010 Kumar 

Kandu’s monograph, the book of the Dutch professor is the main one at American 

and Western European universities. A great tutorial on airplane design was written by 

former pilot of Air Force of Great Britain D. Stinton. The works on weight designing 

of V.M.Sheynin, in which abundant statistical data is presented and original methods 

to improve the reliability of weighted formulae are presented, are worth a mention. 

The works of O.K.Yugov on integration of airframe and its power plant parameters 

are widely known. The methods and aircraft design algorithms, developed in these 

and many other works, form the basis of methodological support of computer-aided 

aircraft design. 



5 

Various issues related to CAD development are discussed in the scientific and 

educational literature. Higher education institutions, where a CAD course is taught, 

use their own textbooks, and usually have practical trainings using self-developed 

complexes, so-called CAD training and research. The actual number of the works in 

CAD/CAM abroad is endless. In turn, this defined the CAD “transition from quantity 

to quality”. 

Artificial intelligence systems, expert systems in particular, are based on 

formalisms that model “human” reasoning and “human” way of acting. In many 

ways, logic, the ancient study, is the theoretical basis of this. Its apparatus expanded 

and modified with regard to high-tech and software, which allowed to create systems, 

referred to as intelligent. 

For a wide range of readers who are interested in artificial intelligence the works 

of D.A. Pospelov, a famous professor, might attract the attention. Reading any of 

these books could bring pleasure to the reader and prepare him or her to understand 

the methodological foundations of artificial intelligence systems. 

The fundamental books on artificial intelligence are the work of academician 

G.S.Pospelov’s, a three-tome book on AI, a work of S.Russell and P. Norvig, a ten-

tome book on knowledge engineering of Japanese specialists, books on expert 

systems, logic programming languages, and others. Real progress has been made 

using expert system technology in such fields as diagnosis, consulting and planning. 

As for designing field, the achievements are much more modest. 

A number of directions can be distinguished in the automation of preliminary 

aircraft design domain. One of them is related to the mutual penetration of design 

stages into each other. This is an integration of the designing, the use of more 

“detailed” models on early stages of designing. The need for such integration is 

caused by the possibility of shortening the terms of design by using automatic way to 

transfer data from one stage to another as well as by the possibility to improve the 

quality by a quick assessment of realisation of project decisions obtained in the early 

stages of designing. 

Another trend in design automation is related to a description of designing based 

on artificial intelligence technology and on the development of ontology of designing. 

Formalisation of designing and related to it formalisation of accumulated knowledge 

is performed by using techniques and tools developed within the context of new 

scientific directions. Paper Airplane and Rubber Airplane are examples of such 

developments on early stages of aircraft design. The Paper Airplane project was 

developed in the Massachusetts Institute of Technology in LISP language. It was 

designed as a tool for a conceptual designing. Rubber Airplane is an evolution of the 

ideas of Paper Airplane, but it has a more flexible and simple project description. 

LISP, programming language, is widely spread in the USA. For example, all software 

of AutoCad, a design system, is written in LISP.  

Intellectualisation of CAD is done when CAD is combined with AI system for 

Intelligent CAD. Some examples of Intelligent CAD are CADAM written in 

FORTRAN, an association of Lockheed’s well-known commercial development with 

VM/PROLOG system, and CATIA Knowledge Adviser. 
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2. Recommended sources 
 

1. Гаврилова Т.А., Хорошевский В.Ф. Базы знаний интеллектуальных систем. 
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2. Дембицкий Н.Л., Назаров А.В. Применение методов искусственного 
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Монография. – М.: Изд-во МАИ-ПРИНТ, 2009. – 228 с. 

3. Евгенев Г.Б. Интеллектуальные системы проектирования: учебное 
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6. Муромцев Д.И. Онтологический инжиниринг знаний в системе Protégé. – 
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7. Мышкин Л.В. Прогнозирование развития авиационной техники: теория и 
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8. Проектирование самолетов: учебник для вузов/С.М. Егер, В.Ф. Мишин, 

Н.К. Лисейцев и др. Под ред. С.М. Егера. Науч. предисловие А.М. 

Матвеенко, М.А. Погосяна, Ю.М. Шустрова. – 4-е изд. Репр. воспр. текста 

изд. 1983 г. - М.: Логос, 2005. - 648 с. 

9. Пупков К.А., Коньков В.Г. Интеллектуальные системы. – М.: Изд-во 
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14. Шапиро Д.И. Виртуальная реальность и проблемы нейрокомпьютинга.- М.: 

РФК-Имидж Лаб, 2008. - 454 с. 

15. Шведин Б.Р. Онтология предприятия: экспириентологический подход. 

Технология построения онтологической модели предприятия. М.: 

ЛЕНАНД, 2010. -240 с. 

16. Частиков А.П., Гаврилова Т.А., Белов Д.Л. Разработка эксперных систем. 

Среда CLIPS. – СПб.: БХВ_Петрбург, 2003. – 608 с. 

17. A Practical Guide To Building OWL Ontologies Using Prot´eg´e 4 and CO-
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4. Internet resources 
 

1. http://www.intuit.ru/department/expert/ontoth/ Онтологии и тезаурусы: 

модели, инструменты, приложения: курс лекций. - Б.В. Добров, В.В. 

Иванов, Н.В. Лукашевич, В.Д. Соловьев 

2. http://ru.wikipedia.org/wiki/Онтология_(информатика) 

3. http://www.philosophy.ru/iphras/library/ Работы по онтологии 

4. http://www-ksl.stanford.edu/kst/what-is-an-ontology.html 

5. http://www.masters.donntu.edu.ua/2010/fknt/bolotova/library/tez1.htm 

Болотова В.А. Григорьев А.В., Инструментальные средства создания баз 

знаний на основе системы онтологий. 

6. http://www.masters.donntu.edu.ua/2010/fknt/bolotova/library/tez3.htm 

Григорьев А.В. Формирование прикладных онтологий. 

7. http://www.aviaslovar.ru  Краткий словарь авиационных терминов. 

8. http://protege.stanford.edu/ Сайт редактора онтологий Стэндфордского 

университета 

9. http://www.magenta-technology.com/ Сайт компании Magenta Corporation 

Limited. 

10. http://www.sociograd.ru/index.php/students/17-news/137-savchenkoiv 

11. Леньков Р.В. Социальное предвидение в управлении: феномены, формы, 

проблемы 

12. http://www.shkp.ru/lib/archive/second/2001-1/1 Генисаретский О.И. Лекция о 

месте проектирования в системе стратегической работы 

13. http://www.philosophy.ru/iphras/library/filtech.html Философия техники. 

История и современность. 

 

http://www.intuit.ru/department/expert/ontoth/
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http://www.intuit.ru/lector/354.html
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http://www.intuit.ru/lector/354.html
http://www.intuit.ru/lector/355.html
http://www.intuit.ru/lector/356.html
http://ru.wikipedia.org/wiki/���������_(�����������)
http://www.philosophy.ru/iphras/library/
http://www-ksl.stanford.edu/kst/what-is-an-ontology.html
http://www.masters.donntu.edu.ua/2010/fknt/bolotova/library/tez1.htm%20��������%20�.�.%20���������%20�.�
http://www.masters.donntu.edu.ua/2010/fknt/bolotova/library/tez1.htm%20��������%20�.�.%20���������%20�.�
http://www.masters.donntu.edu.ua/2010/fknt/bolotova/library/tez3.htm%20���������%20�.�
http://www.masters.donntu.edu.ua/2010/fknt/bolotova/library/tez3.htm%20���������%20�.�
http://www.aviaslovar.ru/
http://protege.stanford.edu/
http://www.magenta-technology.com/
http://www.sociograd.ru/index.php/students/17-news/137-savchenkoiv
http://www.shkp.ru/lib/archive/second/2001-1/1%20�������������%20�.�
http://www.philosophy.ru/iphras/library/filtech.html
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1. Боргест Н.М. Автоматизация предварительного проектирования самолета. 

Учеб. пособие. Самара: САУ, 1992 – 92 с. 

2. Боргест Н.М. Антология онтологии. /Подборка научных статей. –  Самара: 

СГАУ, 2010 – 88 с. 

3. Боргест Н.М. Онтология проектирования: теоретические основы. Часть.1. 

Понятия и принципы. –  Самара: СГАУ, 2010 – 88 с. 

4. Боргест Н.М. Онтология в техническом вузе. В сб.: Гуманитарное 

образование в системе подготовки специалиста мирового уровня. Ч.1. 

Самара: СГАУ, 2007 - с.147. 

5. Боргест Н.М., Комаров В.А., Данилин А.И. Краткий словарь авиационных 

терминов/ Под ред. Комарова В.А. – М.: Изд-во МАИ, 1992. – 224 с. 

6. Боргест Н.М., Симонова Е.В. Основы построения мультиагентных систем, 

использующих онтологию. Учеб. пособие. Самара: СГАУ, 2009 – 80 с. 

7. Боргест Н.М., Симонова Е.В., Шустова Д.В. Решение проектных задач с 

помощью онтологических систем/ Метод. указания к лаб. раб. –  Самара: 

СГАУ, 2010 – 128 с. 

8. Боргест Н. М. Введение в базы данных на персональных ЭВМ/Куйбыш. 

авиац. ин-т.; Куйбышев, 1991. 16 с. 

9. Боргест Н. М., Иванов А. Б. Метод поиска рациональных решений при 

проектировании сложных технических систем и машин в условиях 

неопределенных исходных данных // Второй Всесоюзный съезд по ТММ. 

Киев, 1982. 51 с. 

10. Боргест Н. М., Иванов А. Б. Разработка программного обеспечения для 

исследования границ областей оптимальных параметров ГТД в системе 

многорежимного самолета. Деп. в ВИНИТИ 23.06.83, № 3378-83.  

11. Боргест Н. М. Исследование влияния аэродинамических и массовых 

характеристик многоцелевого ЛА на выбор оптимальных параметров его 

силовой установки // Современные проблемы авиационной науки и 

техники в работах молодых специалистов. М.: ВИМИ, 1984. С. 205-207. 

12. Боргест Н. М. Концепция гибридной экспертной системы предваритель-

ного проектирования самолета // Методы использования искусственного 

интеллекта в автоматизированных системах. Куйбышев, 1989. С. 43-55. 

13. Боргест Н. М., Кузьмичев В. С., Маслов В. Г. Энергопотребление как 

критерий оптимизации летательных аппаратов и их двигателей // Научные 

чтения по авиации и космонавтике. М.: Наука, 1981. 251с. 

14. Боргест Н.М., Маслов В.Г. Определение оптимальных параметров 

авиационных ГТД в подсистеме «Выбор параметров ГТД» учебно-

исследовательской САПР / Куйбышев.авиац. ин-т. Куйбышев, 1987. 16с. 

15. Боргест Н. М. Пакет многокритериальной оптимизации в гибридной 

экспертной системе РИСК // Методы использования искусственного 

интеллекта в автоматизированных системах. Куйбышев, 1990. С. 19-22. 
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16. Комаров В.А., Боргест Н.М. и др. Концептуальное проектирование 

самолета. Учеб. пособие. Самара: СГАУ, 2007 – 92 с. 

17. Использование онтологии при выборе самолета под заданное техническое 

задание: метод. указания к лаб. работе № 1/ сост. Н.М. Боргест, Е.В. 

Симонова – Самара: Изд-во СГАУ, 2008. – 56 с. 

18. Использование онтологии при выборе удельной нагрузки на крыло: 

указания к лаб. работе № 2/ сост. Н.М. Боргест, Е.В. Симонова – Самара: 

Изд-во СГАУ, 2008. – 40 с. 

19. Использование онтологии при выборе потребной тяговооруженности 

самолета: указания к лаб. работе № 3/ сост. Н.М. Боргест, Е.В. Симонова – 

Самара: Изд-во СГАУ, 2008. – 36 с. 

20. Использование онтологии при выборе двигателя для проектируемого 

самолета: указания к лаб. работе № 4/ сост. Н.М. Боргест, Е.В. Симонова – 

Самара: Изд-во СГАУ, 2008. – 36 с. 

21. Логистика воздушного флота: указания к лаб. работе № 5/ сост. Н.М. 

Боргест, Е.В. Симонова – Самара: Изд-во СГАУ, 2008. – 52 с. 

 

 

 

 


