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Abstract 
 

The purpose of the article is to identify the main directions of improvement of the network of institutions of general secondary educa-

tion in rural areas on the example of Ukraine. The authors developed an algorithm for research, consisting of four stages. During the 

study, the preconditions for forming a network of rural schools were considered. The following network parameters such as ware-

house, spatial structure are found. Based on the analysis of modern socio-pedagogical requirements, the concept of promising organi-

zation of school services in rural areas has been developed. It is established that in conditions of rural settlements, it is advisable to 

form teams for teaching from pupils of different ages (multigrade classes). The authors provided suggestions on the formation of 

territorial educational districts as a promising direction for improving the network of rural schools. The perspective types of institu-

tions of general secondary education, which are formed on the basis of interagency integration with other objects of cultural and 

household services of the population, are revealed. To improve the process of designing a network of village schools, the authors 

developed a methodology for optimizing the network of schools on the basis of linear programming. 

 
Keywords: rural school, school network, territorial educational district, interdepartmental integration, optimization. 

 

1. Introduction 

Modern socio-economic conditions put forward new tasks to the 

social institutions of the country, require new approaches to mod-

ernization of education and social protection of citizens. In the 

context of the introduction of continuous education in Ukraine, 

there is a need to improve the principles of network formation and 

the buildings of educational institutions. [1-3] This question is 

especially relevant in relation to rural schools, which make up the 

majority of educational institutions of the country. The limited 

access to quality education for children living in rural areas is one 

of the topical issues in the educational field. [4] 

In the total number of institutions of general secondary education, 

rural schools make up two thirds (11.3 thousand), 1.2 million pu-

pils study. The features of functioning of schools in rural areas of 

Ukraine are due to their low filling capacity. The average number 

of students in a rural institution is 102 students (in Chernihiv ob-

last - 61 students, in Zakarpattya - 177 students), the average 

number of students in the classroom is 12 students (in Chernihiv 

region - 10 students, in Zakarpattya - 16 students). The establish-

ments of general secondary education of low filling are distin-

guished by the higher cost of education, the lack of a sufficient 

number of qualified teachers, the methodological isolation of 

teachers, the impossibility of choosing a student of an individual 

educational trajectory, the inadequate socialization of students. 

[5,6] 

Due to the inefficient organization of the school network, the effi-

ciency of the use of financial resources involved in the provision 

of educational activities in the rural area is low. This leads to a 

reduction in the number of schools, a deterioration in the state of 

their material and technical base, impedes the introduction of 

modern innovative technologies and training facilities. In order to 

ensure economic efficiency, accessibility, and high quality of gen-

eral secondary education, the network of educational institutions 

should be fully in line with socio-pedagogical, sanitary and hy-

gienic requirements, socio-demographic requirements, conditions 

of resettlement and cultural and domestic services. [7] 

2. Research Methodology 

The research is based on a systematic approach that allows us to 

consider the network of schools as the integrity of hierarchically 

organized elements. 

Methodological algorithm for scientific research consists of stag-

es: 

- analysis of the preconditions for forming a network of institu-

tions of general secondary education in rural areas; 

- definition of conceptual foundations of promising organization 

of school services for rural inhabitants; 

- development of scientifically substantiated proposals for the 

improvement of the network of rural schools; 

- development of a methodology for calculating the network of 

institutions of general secondary education in rural areas. 

For the analysis of the preconditions for the formation of rural 

schools, methods of statistical and factual analysis of literary 

sources, design documentation on the subject of research, field 

surveys and photos of available school buildings were used. This 

provided an opportunity to establish data on the composition, 

structure, spatial characteristics of the existing network of rural 

schools. Modern pedagogical research, experience of innovative 

pedagogical activity was studied to determine the conceptual 

foundations of organization of school services in rural areas. In 
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this case, methods of qualitative, quantitative, comparative analy-

sis were used. The methods of structural-functional and graph-

analytical modeling were used in developing proposals for promis-

ing network organization. The method of experimental design was 

used to formulate proposals for the organization of the network in 

specific urban planning conditions. 

Problems of the formation of educational institutions in different 

years were studied by Kovalsky L.M., Urenov V.P., Sarkisov S.K., 

Stepanov V.I,  Svitko V.A, Antoshkin V.F., Reshetnikova N.V. 

Features of functional-planning decisions of school buildings are 

considered in the works of Klochko A.R., Korovina  O.A., Svend-

sen D.L. and others. The problem of school buildings mismatches 

with new requirements and school services in general has been 

investigated by Prakash Neiar, Rendall Fielding, S. William Bru-

baker, Vark Dudek, and others. In these works, the scientists 

search for new forms of school buildings, as well as new princi-

ples for their design and location in the structure of settlements. 

3. Prerequisites and Conceptual Foundations 

For the Formation of a Network of Rural 

Schools 

There are more than 13,300 day schools of general education in 

the countryside of Ukraine, which is 68% of the total. More than 

1.2 million students study in them (34.3% of the total number of 

students). Modern rural schools of Ukraine are distinguished by a 

small number of students. This is due to the unfavorable demo-

graphic situation, the migration of rural families to cities. Since 

the early 90's of the twentieth century, there has been a reduction 

in the number of pupils in rural schools, the average filling of 

elementary, primary and secondary schools. In the districts in 

question, the average filling of elementary schools is 6-11 students, 

the incomplete secondary - 36-72, and the secondary - 100-148 

students. [4] 

The analysis of the existing school buildings fund, which was 

formed predominantly from buildings of 30-70 years of the twen-

tieth century, revealed their noncompliance with modern socio-

pedagogical requirements. The main disadvantages are the lack of 

facilities for sports education, the lack of space for classrooms and 

for the use of technical means of training, lack of space or lack of 

food units, the lack of properly equipped sleeping rooms and play 

rooms. As a result of the analysis it was found that more than 30% 

of existing school buildings require replacement, and in about 

2,000 rural settlements, the opening of general education institu-

tions is required. 

The initial conditions for the functioning of the system of school 

services in rural areas are legally established provisions regarding 

the integrity and continuity of the education system; compulsory 

full secondary education; the unity of education, upbringing and 

development; the availability of all forms and types of educational 

services provided by the state. [1-3] 

The modernization of the network of rural schools should be 

aimed at improving the education of the region and ensuring: 

- accessibility of education for all children and young people of 

the region regardless of place of residence; 

- the possibility to choose institutions of general secondary educa-

tion; 

- improving the quality of educational services, the efficiency of 

the educational process; 

- variability of educational services taking into account individual 

inquiries; 

- the diversification of the forms of organization of the educational 

process; 

- creating conditions for the development of the abilities of each 

child, as well as for the education of children with special needs; 

- compliance with the requirements of economic expediency and 

efficiency of educational institutions in the region; 

- rational concentration and effective use of material, financial, 

human resources; 

- shortening the length of time for children to enter general sec-

ondary education. [1-3, 8] 

The analysis of modern research in the field of formation of edu-

cational systems of the rural region, pedagogical technologies of a 

small-scale school, foreign experience in the construction of rural 

schools has allowed to identify fundamentally different approach-

es to improving the network of rural schools. By way of organiz-

ing logistical and human resources, they can be divided into the 

following: 

- measures based on concentration of resources; [10,11] 

- measures on the basis of co-operation of resources. [5,7,9,11]. 

Measures based on the concentration of material and technical and 

personnel resources of educational institutions include: 

- network organization based on types of school buildings of large 

capacity, 

- consolidation of existing rural secondary schools with the organ-

ization of transportation of pupils, 

- expanding the coverage of children in boarding schools. [10] 

The placement of a school in transport accessibility from the stu-

dent's residence will have negative socio-economic and socio-

pedagogical consequences, namely: 

- will encourage rural inhabitants of working age to leave their 

place of residence and to seek employment and housing in settle-

ments where there are general educational institutions; 

- will lead to the impoverishment of the village; 

- will reduce the cultural-educational, educational functions of the 

school; 

- will substantially complicate the work with the parent communi-

ty; 

- will cut down on the child's participation in extracurricular and 

out-of-school work; 

- will increase the risk of morbidity among children, which will 

result in occupational omissions; 

- will cause unemployment of teachers [5]. 

It is necessary to add that pupils' transportation to school requires 

significant material and financial support, the availability of hard-

coated roads, sufficiently high quality of the fuel vehicle fleet and 

the introduction of two full-time teachers of the payroll teacher 

who will accompany the children during transportation [7]. In 

rural settlements of Ukraine, measures based on the concentration 

of resources that provide for the elimination of institutions of gen-

eral secondary education do not fully address the problem of the 

effectiveness of the school network. Given the regulatory time 

availability in most administrative regions of such areas as Poltava, 

Chernihiv, Kharkiv, and Sumy, with a large number of small and 

medium-sized villages, the consolidation of schools will not allow 

for the expected economic effect - the number of establishments of 

general secondary education of low filling will remain high. Tak-

ing into account the above, it is possible to conclude that the wide-

spread use of school management services based on the concentra-

tion of resources is not feasible. 

The problem of improving the quality of services and access to 

quality education in rural areas can be addressed by consolidating 

resources within a group of schools. The idea of cooperation of 

resources of small-scale educational institutions in rural areas on 

the basis of a secondary school is relevant in the current condi-

tions of the crisis situation in the social sphere, the limited finan-

cial, personnel and material resources that exist at the disposal of 

the education system. [5,9,11] 

Institutional integration of rural schools is aimed at solving their 

particular problems: 

- acute needs of rural schools in additional sources of financing; 

- the need for a school with a small group of students in expanding 

the educational space; 

- absence of the choice for a village pupil of an educational institu-

tion, a teacher, a low overall cultural and educational level of par-

ents, the limited socio-cultural sphere of the village; 

- modernization of modern education; 

- insufficient number of out-of-school establishments, institutions 

of additional, primary and secondary vocational education [5]. 
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Measures based on the principle of co-operation of resources in-

clude the integration of educational institutions with cultural and 

educational institutions, health care institutions through the devel-

opment of relations between them, the formation of a unified 

management infrastructure, the distribution of material and tech-

nical resources, human resources, information and methodological 

support. They stipulate: 

- acute needs of rural schools in additional sources of financing; 

- the need for a school with a small group of students in expanding 

the educational space; 

- absence of the choice for a village pupil of an educational institu-

tion, a teacher, a low overall cultural and educational level of par-

ents, the limited socio-cultural sphere of the village; 

- modernization of modern education; 

- insufficient number of out-of-school establishments, institutions 

of additional, primary and secondary vocational education [5]. 

Measures based on the principle of co-operation of resources in-

clude the integration of educational institutions with cultural and 

educational institutions, health care institutions through the devel-

opment of relations between them, the formation of a unified 

management infrastructure, the distribution of material and tech-

nical resources, human resources, information and methodological 

support. They stipulate: 

- the introduction of multi-year training, which stipulates a change 

in the principle of staffing the student team through the formation 

of classes from close-to-age groups of students instead of tradi-

tional single-parent; 

- the construction of a network of comprehensive educational 

institutions based on territorial educational districts from the main 

secondary educational institutions, which are the centers of educa-

tional, organizational-methodical, physical culture and sports work, 

and magnetic secondary schools that carry out their activities, 

consolidating with supporting ones; 

- the development of integrative models of educational institutions 

that combine a general educational institution with other educa-

tional institutions and social institutions in order to implement 

effective educational activities. [5,7] 
The introduction of multi-year training involves changing the 

mechanisms of formation of the classroom in the school of ІІ and 

ІІІ degrees. In this class, one teacher conducts classes with differ-

ent age-dismissed students. It is advisable to create a combined 

class (classes-sets) of two classes, the number of students in this 

class should not exceed 25. In exceptional cases, the formation of 

three-class sets of classes is allowed, the number of students in 

each of which does not exceed 15. In the initial it is possible for 

the school to create four contiguous sets of classes with a number 

of students up to 10. For pupils of the second and third grades, it is 

advisable to combine adjacent classes, for example, V-VI, VII-

VIII, XI-XII. For the elementary school, the combination of I-IV, 

II-III grades is optimal. There may be alternating classes [5,6]. 

The implementation of multi-year education will solve a number 

of psychological and pedagogical problems of a small-scale rural 

school, namely: 

- expansion of the educational space of students' learning activi-

ties; 

- students' interest in learning; 

- mastering of independent forms of work; 

- activating cognitive activity of students. 

Such an event will have significant economic benefits due to the 

association of students in classes – kits. While preserving previous 

amounts of funding released funds can be used to improve the 

material and technical base, extra-curricular work, extracurricular 

education. [5] 

Formation of the system of general secondary education in rural 

areas is expedient to organize on the basis of multilevel interaction 

of educational institutions, through the formation of territorial 

educational districts. Educational district is a set of educational 

institutions (their affiliates), including out-of-school educational 

institutions, cultural establishments, physical culture and sports, 

which provide access to education for persons residing in the re-

spective territory. Functioning of institutions of general secondary 

education in the structure of the district causes the development of 

relations between them, the formation of a unified management 

infrastructure, the distribution of material and technical resources, 

human resources, information and methodological support. [8]The 

purpose of the establishment and activities of the district is: 

- provision of children of preschool age, pupils (pupils) of educa-

tional institutions of the system of general secondary education 

with equal access to quality pre-school, general secondary, extra-

curricular education, pre-vocational training, continuing education 

in service areas; 

- coordination of the activities of educational institutions, institu-

tions of culture, physical culture and sports, health care and others 

in the district on the implementation of education legislation, the 

effective use of human resources, teaching and methodological, 

material and technical basis. [11] 

4. Proposals for the Organization and Calcu-

lation of the Network of Rural Schools 

It is expedient to plan the education system in rural areas on the 

basis of measures based on the principle of cooperation of re-

sources. In the conditions of limited financial, personnel and mate-

rial resources, it is expedient to organize a school network based 

on the formation of educational districts and the integration of 

institutions of cultural and domestic services. The formation of 

territorial educational districts is aimed at solving the problem of 

the effectiveness of educational services, through the consolida-

tion of resources within a group of schools. 

Depending on the area served, the constituent entities of the dis-

trict are expedient to form the following associations: the School 

District (SHOO), the Intercultural Education District (MSKO), the 

District Education Districts (ROO) and the Interregional Educa-

tional District (MROO).  

The school educational district (SHOO) is the lowest-level educa-

tional association. It is formed from the institution of general sec-

ondary education of the I-III degree, institutions I, II-II degrees. 

The school educational district is established within the limits of 

pedestrian or transport accessibility to the institution of general 

secondary education of І-ІІІ degree, which in this association is 

the reference institution.  

The Intercultural Education District (ILC) is a higher education 

institution. It is formed from the basic institution of general sec-

ondary education of І-ІІІ degree, institutions І, І-ІІ, І-ІІІ degrees. 

Within the boundaries of the intercultural educational district there 

are limits to transport accessibility to the I-III level support institu-

tions. 

Importance of development of such spaces is repeatedly under-

lined by scientists that try to find principles and means of their 

organization in accordance with the modern level of urban culture 

of ХХІ century. Comfort and attractive space must have the func-

tionally reasonable planning, original designer conception keeping 

in mind the ecological constituents, ergonomics parameters, inter-

communication with the town-planning system. Because in our 

time such spaces serve not only as urban interior spaces but also as 

a platform for environment experiments, related to integration of 

natural elements, to approbation of modern technological novelties. 

Landscape compositions, elements of urban design, sculptural-

decorative and supergraphic compositions, street furniture and 

advertising media, system of visual communications and various 

temporal installations participate in their development. Such spac-

es must be accessible for all habitants of a city. The important 

aspect of their availability for all categories of population is their 

barrier-free structure. The structure of the new urban linear land-

scape spaces includes rampants, escalators, lifts, movable side-

walks that give an opportunity to create the high-comfort space for 

the physically challenged people. Thus, good implementation of 

such spaces is the result of collaboration of different spheres of 

design - urban, landscape, ecological, ergonomics and graphic. 

The District Education District (ROO) is the best educational in-

stitution in the countryside to provide rural residents with high-
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quality pre-school, primary, basic, secondary education, primary 

vocational education. [11]A district educational district should 

have several basic education institutions. It is calculated on the 

number of students living within the radius of transport accessibil-

ity to the base schools. Typically, the boundaries of the district 

educational district coincide with the borders of the administrative 

district.  

The main structural elements of educational districts are magnetic 

and reference schools. The reference educational institution is an 

institution of general secondary education, which has a convenient 

location for the transfer of children from other settlements, is pro-

vided by qualified pedagogical staff, has a modern material and 

technical and educational and methodological base and is able to 

provide the appropriate level of specialized education. [8] 

The lowest link in the structure of the school network is institu-

tions of general secondary education of the 1st level (elementary 

schools). The presence in rural areas of the children's place of 

education of an educational institution that would provide elemen-

tary education is compulsory. [9] Primary schools may function in 

rural areas if there is no opportunity to organize I-II or I-III de-

grees. Establishments of general secondary education of the first 

degree are economically ineffective, therefore, when forming a 

school network, the use of schools of this type should be limited. 

[8,9] 

For the organization of the network, the use of magnetic institu-

tions of general secondary education of І-ІІ degrees and І-ІІІ de-

grees is widely recommended. Such schools provide primary, 

basic and profile secondary, extracurricular education, carry out 

social and cultural services for the population. 

Supporting institutions of secondary education I-III mainly oper-

ate similar to magnetic, but they are relative to the magnetic 

school districts have educational resource. Supporting schools 

provide advisory - methodical help teachers carry out extracurricu-

lar activities, courses, training sessions corresponding to their 

specialization, provide teaching and learning literature magnetic 

School. [11] 

Forming the school network based educational districts makes its 

decision as a single interconnected system within the administra-

tive area. With its organization it is important to ensure a uniform 

placement of basic education institutions in the district educational 

district. 

In determining the future structure of the school network should 

take into account the characteristics of the existing network of 

secondary education institutions of cultural and community ser-

vices and the factors affecting it, promising change in the settle-

ment system, traffic infrastructure area, the number and population 

of rural areas, intensity economic, transport links. [10] 

The calculation of the network is carried out on the basis of real 

indicators of the existing and perspective children's contingent, 

which will determine the capacity of school buildings and the 

number of students' groups. The estimated number of pupils in 

secondary education is determined by taking into account the 

number of children in the village where the school operates and 

the number of children in the villages served by this school. In the 

countryside, it is planned to host schools for elementary school 

students within a radius of pedestrian accessibility, which should 

not exceed 2 km. Under the conditions of transport, students of 

this category should spend up to 15 minutes on the way to school. 

For this time of movement will correspond (depending on the 

class of roads and taking into account the expectation of transport) 

distances: for roads of regional significance at speeds of 30 km / h 

- 5 - 6 km; for roads of rayon significance at a speed of 20 km / h - 

4 km. Pupils of institutions of general secondary education of ІІ 

and ІІІ degrees have to spend on the way to school no more than 

30 minutes. In the conditions of transport accessibility, depending 

on the class of roads, this indicator will correspond to a distance of 

8-15 kilometers. [10] 

For the organization of the network of rural educational institu-

tions, it is expedient to apply multifunctional types of school 

buildings, which are formed on the basis of inter-departmental 

integration of the institution of general secondary education and 

other institutions of cultural and household services of the popula-

tion. The effectiveness of such measures is confirmed by domestic 

and foreign experience of multifunctional rural public buildings. 

The establishments with which the integration of educational insti-

tutions is possible should meet the requirements of social and 

pedagogical expediency, compatibility of functional processes, the 

presence of identical premises and conditions for the creation of 

universal spaces, the unity of the three - dimensional planning 

structure and constructive systems, the possibility of combining 

flat structures. [12-14] 

Integration of the institution of general secondary education with 

the institution of preschool education is especially relevant in 

conditions of low school filling. It allows to improve the quality of 

educational process, promotes the involvement of children 6 years 

of age, ensures the continuity of the content of education and up-

bringing of children of preschool and school age, creates family 

atmosphere in the institution, promotes the preservation of chil-

dren's health. [5] In rural settlements, it is advisable to integrate 

pre-school establishments not only with elementary schools, 

which is provided by the current normative requirements, but also 

with institutions of general secondary education of І-ІІ and І-ІІІ 

degrees. [13] 

The consolidation of institutions of general secondary and extra-

curricular education increases the efficiency of their educational 

activities, the level of socialization of rural students. The use of 

integrated training programs forms a mode of work based on the 

maximum benefit for the health of children, contributes to the 

growth of their creative and search activity. When calculating the 

number of out-of-school educational establishments, it is im-

portant to foresee the possibility of reaching all those who wish 

this education. [7] 

When building a school network, it is necessary to provide teach-

ers with housing. This will help solve one of the main problems of 

the system of school services in the countryside - the availability 

of teaching staff. The effectiveness of combining the school with 

housing is determined not only by reducing the cost of construc-

tion and operation, but also the rationalization of the teacher's non-

working time. Particularly effective are such measures for elemen-

tary schools. In rural areas, an elementary school that integrates 

with a teacher's home may at the time of extracurricular activities 

serve as a center of leisure, a branch of a rural library. In order to 

create appropriate living conditions for families of teachers, the 

inclusion of residential cells in the structure of buildings of institu-

tions of general secondary education of І-ІІ and І-ІІІ degrees is 

inappropriate, apartments for teachers can be provided in residen-

tial buildings near the school site. [13,14] 

The need to meet the socioeconomic needs of the agrarian and 

social spheres in the specialists who do not require special voca-

tional education (builders, sellers, turners, locksmiths, seamstress-

es, workers of mass occupations in agriculture), stipulates the 

preservation and development of vocational training of pupils of 

the IX - XII classes . In order to effectively organize vocational 

education of upper secondary school students in rural areas, it is 

possible to integrate a general secondary education institution with 

an institution of initial vocational education - rural school educa-

tional and production workshops. The expediency of integrating a 

school with an institution of initial vocational education is due to 

the presence of joint groups of premises - the functional structure 

of school educational and production workshops consists of edu-

cational, production, administrative and household facilities. [5,7] 

The interagency integration of institutions of general secondary 

education with cultural-entertainment and leisure establishments, 

the number of which in rural settlements decreases from year to 

year, is actual. [4] Under these conditions, the school becomes the 

center of cultural and educational work and actually serves as a 

social and cultural center of the village. [5,7] 

The integration of the school with the sports complex will con-

tribute to the expansion of the network of sports facilities, cover-

age of the rural population by sport and health work, will provide 

the material and technical base for the implementation of the gen-

eral education program on physical education. The sports complex, 
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which includes a gym, a swimming pool with auxiliary facilities, 

can be visited by students as well as adults. [12-14] 

Taking into account the preconditions for the integration of the 

institutions of cultural and household services, the following main 

typological groups of multifunctional school buildings can be used 

to form a school network in rural areas of Ukraine: 

- socio-cultural center (a magnetic or basic institution of general 

secondary education, a preschool institution, a leisure facility, 

institutions of extracurricular and primary vocational education); 

- cultural and educational center, (a magnetic institution of general 

secondary education, a leisure facility, a library, a museum); 

- educational complex (magnetic institution of general secondary 

education, institutions of preschool and institutions of extracurric-

ular education); 

- educational and sports complex (foundation of general secondary 

education, institutions of extracurricular and primary vocational 

education, physical culture and health institution). [13] 

Optimization of the network of objects of the school network con-

sists of choosing the optimal capacity depending on the system of 

resettlement and the number of school contingents in individual 

points based on the modification of known mathematical methods. 

Nowadays, methods of optimization are actively used in many 

spheres of urban development: design and analysis of systems of 

cultural and household services, planning of development, organi-

zation of networks of objects of public service, etc. Despite some 

traditionality of the issues of optimization, there is always a need 

for further development of this direction, which is due to the 

emergence of new practical tasks. 

The term "optimization" refers to the process or sequence of oper-

ations that allow a better solution. The statement of the optimiza-

tion problem involves determining the optimality criterion, opti-

mization parameters and constraints. The criterion of optimality 

determines the features on the basis of which a comparative esti-

mation of admissible solutions is made and an optimal choice. The 

optimization options are independent variables that completely 

and uniquely determine the solvable task. Restrictions determine 

the relationship between the parameters that should be taken into 

account when solving a search. The criterion of optimality may be 

the requirement to achieve an extreme (largest or smallest) value 

of one or more functions of the optimization parameters, which 

reflect the quantitative measure of achieving the objective of op-

timization of the object under consideration. Each of these func-

tions is called a target. If the target function (TF) is unique, then 

the optimization problem is called the problem of mathematical 

programming, and in the other case the problem of multicriteria 

(vector) optimization. When optimizing the school network, the 

method of Sarkisova S.K. was used. [10] 

In solving these problems, there are the following groups of varia-

bles: the number of pupils living in "j" districts and those attend-

ing schools located in "i", the capacity of schools and the corre-

sponding consolidated costs for one place, as well as transporta-

tion costs associated with moving students. 

Given the degree of probability of the implicit now actual source 

information, we can consider it sufficient at this stage of the study 

to replace the nonlinear function with a linear one. In this way, the 

task is to determine the optimal capacity and optimal transporta-

tion plan and can be solved by modifying linear programming 

methods, which is important in terms of wide practical implemen-

tation of the model. Most likely, the number of places in schools 

in a district will not meet the need for them. In order to prevent the 

overflow of classes, it is necessary to exceed the total capacity of 

schools over the need in student places. So, in general terms, we 

use an open model of transport task. However, for the convenience 

of solving through the introduction of a fictitious point, we reduce 

the problem to a "closed" form, that is, to the point where the total 

number of students in the city will correspond to the total capacity 

of all schools in the city in question. To solve the problem, we will 

make a model. Let's take note of the given values: 

Aj - the number of students at the "j" point (j = 1, 2, ..., n); 

Mik – the version of the capacity of the pulleys, placed at the point 

"i" (and = 1, 2, ... m); 

Сіk - the combined unit costs for the version of the capacity of the 

school at the point "i" (specific operating costs plus capital in-

vestments, multiplied by the coefficient of economic efficiency); 

in the conditions of the formed network, the liquidation surplus is 

introduced here; 

This is the transport costs of moving one student from the "j" point 

to "i". 

Unknown values: 

MI opt - the optimal variant of the capacity of a school building at 

the "i" point (from the number given); 

Xji is the number of pupils transported from the "j" point to "i". 

Limit variables: 

Σ Mik = Σ Aj;            (1) 

i j 

Xji ≥ 0             (2) 

Optimality criterion: 

 n m n 

Σ Σ Cji Xji + Σ Cіk Mі optо → f [X] min         (3) 

j = 1 and = 1 and = 1 

The criterion for optimality of the model is the minimum of the 

total cost of organizing a system of secondary education in a given 

settlement. This includes expenses for the training of students, for 

the expansion, construction and elimination of school network 

facilities and transportation costs, etc. In addition, a number of 

conditions or restrictions in the form of pedagogical, hygienic and 

other requirements of the educational process are put forward 

while solving problems. 

5. Conclucions 

As a result of the research, it was established that the existing 

network of rural schools has a multi-level structure and consists of 

autonomous institutions of the I-III grades, І-ІІ degrees and І de-

gree. A significant number of rural schools has a small number of 

students. This makes the network of rural schools ineffective. The 

structure of the existing network of rural schools and school build-

ings has the following disadvantages: 

- absence in rural settlements where there are children, establish-

ments of general secondary education; 

- finding a significant number of settlements out of transport ac-

cessibility to schools; 

- functioning of rural schools in the mode of organizational isola-

tion, 

- inconsistency of the existing fund of school buildings with mod-

ern socio-pedagogical requirements. 

Based on the study of the preconditions for the formation of the 

school network, it was discovered that the main factors influenc-

ing its organization are social-pedagogical as well as architectural 

and urban development ones. The analysis of socio-pedagogical 

prerequisites allowed to identify perspective directions for im-

proving the network of villages in urban planning conditions in 

Ukraine: 

- the introduction of a multi-year training, which involves the 

formation of a class of two different age groups of students; 

- formation of a network of educational establishments based on 

educational districts, associations of general educational institu-

tions of different types with pre-school, out-of-school and other 

educational institutions; 

- development of integrative models of educational institutions, 

which are formed due to the integration of general educational 

institutions with other objects of public service. 

It is proposed to create a network of schools in rural areas as an 

integral hierarchical structure within the administrative district 

based on school and intercultural educational districts. The peculi-

arities of formation and types of educational districts are revealed. 
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The school educational district is organized from the support insti-

tution of the I-III grades and magnetic institutes of the I-II, I de-

grees. The inter-school educational district is formed from the 

reference institution of the I-III degrees and magnetic institutes of 

the I-II, I degrees. The maintenance area of the intercity and 

school educational district is determined by the radius of transport 

accessibility of the reference general educational institution, which 

should not exceed 15 kilometers. 

During the study we found establishments, integration with which 

is appropriate for the school; they are a preschool institution, cul-

tural and educational institutions, the institution of initial voca-

tional education, sports facilities. Depending on the type of institu-

tions being integrated, the types of school buildings are proposed - 

the sociocultural center, the cultural and educational center, the 

educational complex, the educational and sports complex, the 

educational and residential complex. 

An effective method of improving the efficiency of networks of 

cultural and domestic services is their optimization. Appropriate 

mathematical methods for optimizing the network of rural schools 

are methods of linear programming. This approach allows you to 

get the best option for the location of school objects from all pos-

sible options. This involves achieving the highest efficiency with 

minimal costs for building a network of school facilities. As a 

result of the study the construction of a mathematical model is 

proposed, which involves the following steps: the definition of 

task variables; definition of the target function; defining con-

straints on parameters. 
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