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In recent years, there has been a sharp increase in the proportion of urban 

population worldwide. According to UN-Habitat research [1], about half of the 
world's population will live in urban areas, and by 2050 this share is projected to 
increase by 66%. High levels of urbanization have a negative impact on the 
environment, creating the preconditions for man-made disasters, destruction of 
the biosphere, depletion of natural resources, which in turn leads to serious 
irreversible environmental disasters, such as climate change. 

One of the clearest examples of how to solve acute environmental 
problems associated with a high level of urbanization and not to threaten the 
future of the planet is the creation of energy-efficient ecological settlements that 
will provide favorable and comfortable living conditions for the population. 

Energy-efficient ecological settlements are fully integrated into the natural 
environment on basis of on the rational use of resources and alternative energy 
sources, solid waste sorting, reuse of building materials, the use of ecological 
transport and the cultivation and consumption of organic products. 

The world's first ecological settlements appeared in the 1970s in the 
Western countries. It was then that the so-called "communities", "communities", 
"permaculture centers", "tribal estates", "spiritual settlements" and "communes" 
were born. It is known that in the United States were created about two thousand 
ecological settlements. The crisis processes in the economic, social, cultural and 
spiritual spheres of life were created the impetus for the abrupt transition of 
people to the "community" [2]. 

Examining the history of ecological settlements in the world, identified 
three main stages of development, are identified presented in table 1 [3]. 
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Table 1 
Development of the world's first ecological settlements 
1 stage. Late 40's - early 50's. The beginning of the formation of the 

protest movement. Alternative settlements of community type. 
Predominance of communist and anarchist ideologies. 
Protest motives. 
Stage 2. Late 50's - 70's. The consequences of the protest movement led to 

socio-environmental instability.  
Stage 3. After the 1970s. Reorganization of existing communities into 

ecological settlements. Creation of new formations considering ecological, 
town-planning, economic and socio-cultural principles of the organization. Own 
eco-village. 

A new approach to design and development of environmental awareness. 
As for the development of ecological settlements in Ukraine, this 

movement was launched much later, around 1976. According to the research by 
the Global Network of Eco-Settlements of Ukraine, scientists, residents of the 
ecological settlements and volunteers who worked at creating the manual 
"Sustainable Communities of Ukraine" [4], the first and most famous 
community is the Exaltation of the Cross Labor Brotherhood, founded in 
Chernihiv in 1889. The area of this settlement was almost 20 thousand hectares, 
which was famous for its high agronomic level. 

The first scientists to study the history of world ecological settlements 
were such researchers as R. Gilman [5], J. Dawson [6], D.L. Christian [7] and 
others. 

When ecological settlements began to develop rapidly around the world, 
researchers from various fields of science became interested in this issue. 

The basis for the study of environmental problems of the ecological 
settlements were developmed: Tsygychko S.P. [8], Karpov, N.V. [9], etc .; 

Kurilo I.O., Dr. Econ. Sciences, Professor, Institute of Demography and 
Social Research named after MV Birds of the National Academy of Sciences of 
Ukraine Ostafiychuk Y.V., Ph.D. Sciences, Professor, Vadym Hetman Kyiv 
National University of Economics LS Lisogor, Ph.D. Sciences, Professor, 
Institute of Demography and Social Research named after M.V. Birds of the 
National Academy of Sciences of Ukraine [10], Shchukina M. Yu. worked at the 
development the theoretical basis of the study of the economic situations [11]; 

The technical aspects were considered on the basis of the fundamental 
works: Rat G.I., Mordinova M.A. [12], Koshcheeva S.V., Volkova O.M. [13]; 
dissertation of Taysayeva V.T. [14]; 

The study of urban principles of the organization of ecological settlements 
are carried out on the basis of the theoretical works of Savinsky NV, 
Skladanovsky MG, Bendersky Yu.B. [15] Sadykova A.A., Mironenko V.P. [16]; 
Sadovnikova S.V., Zadvernyuk L.V. [17]. 

Analyzing the development of ecological settlements as well as the fields 
of science in which this issue was considered, we can conclude that eco-
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settlements are increasingly attracting the attention of scientists in the fields of 
economics, namely the rational use of resources; ecology - waste sorting and 
recycling, passive construction, use of ecological transport; urban planning - 
principles of organization and functional zoning of the territory. All 
abovementioned studies are aimed at solving the problem of significant growth 
of urbanization and achieving the goals of sustainable development. 

 
References: 

 

1. ENERGY AND RESOURCE EFFICIENT URBAN NEIGHBOURHOOD 
DESIGN PRINCIPLES FOR TROPICAL COUNTRIES / A Practitioner’s Guidebook / 
Copyright © United Nations Human Settlements Program 2018; 

2. Academician (dictionary) [electronic resource] URL: 
http://dic.academic.ru/dic.nsf/enc1p/54118; 

3. Metelkin A. History of alternative settlements abroad // Lubinka. URL: 
http://www.lubinka.ru/article/eco_worjd/mr.htm (access date 20.05.2018); 

4. Handbook: Sustainable Communities of Ukraine. GEN Ukraine.Ukraine.Kyiv.2018; 
5. The Eco-village Challenge by Robert Gilman One of the articles in Living 

Together. Summer 1991, Page 10, Copyright (c) 1991, 1996 by Context Institute. Electronic 
resource: https://web.archive.org/web/20041213201638/http: 
//www.context.org/ICLIB/IC29/Gilman1.htm; 

6. Dawson Jane. Eco-Nationalism: Anti-Nulcear an Natio- nal Identity in Russia, 
Lithianian and Ukraine. / Jane Dawson. - Duke University Press. 1996. Electronic resource: 
https://www.dukeupress.edu/eco-nationalism; 

7. Christian D. Creating a Life Together: Practical Tools for Grow Ecovillages and 
Intentional Communities. - New Society Publishers, 2003. - XX, 250 p. - ISBN 0-86571-471-
1; 

8. Tsygychko SP Ecology in architecture and urban planning: textbook. manual / SP 
Tsygychko; Hark. nat. acad. city households. - Х: ХНАМГ, 2012. - 146 с. ISBN 978-966-
695-276-2; 

9. Karpov, NV Management of ecologically-oriented innovative development of urban 
specially protected natural territories [Text]: author's ref. dis. ... cand. econ. Sciences: 
08.00.05 / NV Karpov. - M., 2016. - 25 p. - Bibliogr : p. 24-25 (10 titles); 

10. Transformation of rural settlement in Ukraine: col. monograph / for ed. -AND. 
Hare; Institute of Demography and Social Research. M.V. Birds of the National Academy of 
Sciences of Ukraine. - Kyiv, 2017. - 298 pp .: ISBN 978-966-02-8280-3; 

11. Rybakova MV, Shchukina M.Yu. ECONOMIC POTENTIAL OF ECO-
SETTLEMENTS IN SUSTAINABLE DEVELOPMENT OF RURAL AREAS. Finance: 
Theory and Practice. 2014; (3): 6-13. https://doi.org/10.26794/2587-5671-2014-0-3-6-13/; 

12. Development of alternative energy sources in solving global energy problems / The 
text of a scientific article on the specialty "Energy and environmental management" 
https://cyberleninka.ru/article/n/razvitie-alternativnyh-istochnikov-energii-v-reshenii-
globalnyskih-energet -problem; 

13. MODERN RESEARCH OF SOCIAL PROBLEMS (ELECTRONIC SCIENTIFIC 
JOURNAL) Founders: Limited Liability Company "Scientific and Innovation Center" 
(Krasnoyarsk) eISSN: 2218-7ry2/en/ 

14. the dissertation author's abstract on processes and machines of agroengineering 
systems, 05.20.02, the dissertation on a theme: Creation of power-efficient technologies with 
solar systems of heat supply in an agroindustrial complex. Dissertations in the Technosphere: 
http://tekhnosfera.com/sozdanie-energoeffektivnyh-tehnologiy-s-solnechnymi-sistemami-
teplosnabzheniya-v-agropromyshlennom-komplekse#ixzz6moQvaw49; 



 

178 

15. The text of a scientific article on the specialty "Sociological Sciences" Theoretical 
and methodological foundations of the project of a modern eco-settlement. 
https://cyberleninka.ru/article/n/teoretiko-metodologicheskie-osnovy-razrabotki-proekta-
sovremennogo-ekoposeleniya; 

16. Sardykova AO, Mironenko VP Historical preconditions for the formation of energy 
efficient housing. // Bulletin of PDABA.№12. - 2010. S. 43-50. 

17. Sadovnikova SV, Zadvernyuk LV TOGU, Khabarovsk, Russia - PRINCIPLES OF 
FORMATION OF ECO-SETTLEMENTS IN THE SECOND HALF OF XX - EARLY XXI 
CENTURIES. 

 
 

OPTIMIZATION ALGORITHMS FOR SOLVING SCIENTIFIC  
AND ENGINEERING PROBLEMS  

 
ILYA SHAPOVALOV, student 
OLGA SLATOVA, Senior Teacher, Scientific Adviser 
NINA S. MININA, Senior Teacher, PhD in Philology, Language Adviser 
O. M. Beketov National University of Urban Economy in Kharkiv 

 
In recent decades, new computational methods have been proposed to 

solve complex practical problems. The development of various computational 
algorithms inspired by wildlife is one of the most important achievements of 
science and engineering. Such algorithms provide an improved basis for 
problem solving and decision-making. 

Examples of life activity, taken from biology and observed in nature, 
served as a prerequisite for the development of many complex algorithms for 
solving various optimization problems in the real world. Such algorithms are 
subdivided into evolutionary computing (EC) and swarm intelligence (SI) 
algorithms. The first category includes algorithms inspired by the law of 
"survival of the fittest" or the principles of "natural selection", while the second 
is based on algorithms inspired by the collective intelligence of a swarm or the 
behavior of insect colonies and other animal communities. 

Evolutionary algorithms (EA) are based on the process and mechanisms 
of biological evolution. According to Darwin's theory of natural selection, 
competition among individuals for limited food resources in nature leads to the 
dominance of the strongest individuals over the weak (survival of the fittest). 
The process of evolution through natural selection helps to maintain the 
diversity of species and their adaptability to the environment. EAs distribute 
adaptation characteristics through an iterative process that accumulates and 
improves through trial and error. Variants of solving the problem are members 
of a virtual population striving to survive in the environment specified by the 
objective function of a particular problem. In each case, the evolutionary process 
improves the population of individuals, usually using models of evolutionary 
mechanisms such as genetic recombination and mutation. 


