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Methods of controlling the consciousness of man 

and society are widely used in politics, as part of the 

power technology, and also in the media. 

In the totalitarian era, architecture unobtrusively, 

but constantly influencing the emotions, consciousness 

and behavior of a person (society) in an urban environ-

ment, influenced attitudes and visions of the world, 

showed new values and ideal models of life. With the 

help of architectural means in the mind of man were 

fixed the fundamental meanings of culture. The archi-

tecture, which consists in influencing the mass con-

sciousness of programs - the subject of the realization 

of the ideology of power, was used as one of the indi-

cators of the power and prosperity of the country, was 

a tool of the ideology of power. The architectural ob-

ject, playing an important propaganda role, was a 

means of expressing political and ideological attitudes 

[1].  

With the help of a change in the urban environ-

ment, the consciousness of society has changed. 

In addition, it should be noted that neither in the-

ory nor in the practice of architectural and town plan-

ning activity has a method of social regulation been de-

veloped by the consciousness and behavior of the pop-

ulation in the urban environment, there is no awareness 

of the management process itself as a method of man-

aging the spiritual state of society in the urban environ-

ment in order to form and improve his social behavior 

has not developed a clear scientific algorithm for intro-

ducing the method of social regulation in architectural 

and urban planning activities. 

The method of social regulation consists in the 

spiritual influence of the narrative of the urban environ-

ment on the behavior of the population through pro-

gramming, activating in its consciousness the stabiliz-

ing block of traditions, ñturning onò the genetic 

memory of an ethnos. It is in the genetic memory of the 

ethnos that socially significant information is stored 

that connects people into a society (ethnos). 

The narrativity of the urban environment is an in-

tegral set of folklore information (myths, legends, tales, 

stories) about historical facts and events, biographies of 

prominent people associated with the city, and so 

on. Sights, events, persons marking the region are most 

accessible for perception. 

The narrativity of the urban environment is repre-

sented by city-wide folklore and urban [2]. The city-

wide folklore does not refer to the urban theme. It cor-

relates with the traditions of certain subcultures and due 

to the peculiarities of their life. City-wide folklore in-

cludes all the literature that exists in cities and largely 

coincides with "non-city" folklore (public rumors and 

rumors, stories about supernatural phenomena). Urban 

folklore is a symbiosis of texts of "urban" content asso-

ciated with a specific city, its history, personalities, ob-

jects of the urban environment. 
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This influence is directed to the spirit, mental and 

intellectual structures of the consciousness and subcon-

scious of a person, as well as the "building blocks" of 

the cultural core of society (morality, ethics). Myths are 

the custodians and translators of cultural values, norms 

of morality, ethics. 

The task of the method of social regulation is to 

change the motives and goals of the population in the 

humanistic direction, the communion with the genetic 

memory of the ethnic group, which must be felt at the 

mental, spiritual level. It is the urban environment, like 

nothing else, that can realize this process and the need, 

which is basic for a person as a spiritual being in an 

urban environment. 

During periods of public crises, the destruction of 

the genetic memory of an ethnos is carried out as a tar-

geted program. The lack of due attention in the archi-

tectural and town planning activities to the genetic 

memory of the ethnic group in the development of ter-

ritory development plans at all levels of planning from 

local to regional, gives rise to insensitivity to the roots 

of the national culture, its spirituality, and loss of spir-

itual relationship with the urban environment. 

In the period of globalization, when society is 

transformed into an extreme, temporary and unstable 

form - the crowd, the revival of the genetic memory of 

the ethnic group is the basis for preventing the crowd's 

destructive instincts. In the crowd, the conscious person 

disappears, a collective soul is formed, which has a 

temporary character. A person in a crowd has a surpris-

ingly high susceptibility to suggestion. The crowd is 

susceptible only to images [3]. 

Any attempt at mind control requires an adjust-

ment to the audience. For this, it is necessary to deter-

mine its cultural profile, language, type of thinking, na-

ture of perception of messages, about how products of 

culture are developed and stored, transmitted and repro-

duced - ideas, information, images [4]. This infor-

mation is of great importance for the management of 

social behavior in the urban environment, since any at-

tempt to control the mind requires an "adjustment" to 

the audience. From the soʩiodynamics culture provides 

such data. 

Important for the research is the fundamental con-

clusion of the sociodynamics of culture that the period 

of globalization gave rise to the mosaic type of culture, 

which is a mosaic of random, poorly connected and 

structured concepts. By man, such a culture is per-

ceived as pieces snatched from the urban environment, 

which is filled with a stream of messages [5].  

Due to the fact that society is in a mosaic type of 

culture, a humanitarian culture has been destroyed, giv-

ing a holistic view of the world, and negative con-

sciousness management programs are constantly being 

carried out on it. 

Being in a state of a crowd, society is open to the 

management of public consciousness, therefore, over it 

is easy to carry out a major program of social regulation 

by public consciousness in humanistic goals for society 

and its environment. 

This study proposes the introduction of a method 

of social regulation by the consciousness and behavior 

of the population in an urban environment in order to: 

- inclusion in the mosaic culture of humanitarian 

culture as the basis for the harmonious moral develop-

ment of society (population) in the urban environ-

ment. Humanitarian culture will work through the im-

plementation of the myth-toponymic support plan of 

the territory, taking into account the diversity of the 

components of the myth as the basis of the moral and 

legal regulation of the behavior of the population in the 

urban environment; 

- changes in the consciousness of the population in 

the humanistic direction through programming by 

myths in the role of attitudes, as the basis of spiritual 

improvement. This, in turn, will affect its behavior in 

the environment. 

Managing for humanistic purposes is a justified 

means of managing society. The method of social reg-

ulation of the consciousness and behavior of the popu-

lation in the urban environment is necessary as a system 

of methods for easy, inconspicuous humane program-

ming. 

The idea of the method of social regulation of hu-

man behavior in an urban environment has its counter-

part in living systems. In living systems, creatures in-

fluence the behavior of those with whom they coexist 

in their ecological niche, using natural objects and pro-

grams recorded by nature in the form of instincts. But a 

person in addition to this affects the behavior of other 

people, influencing the cultural sphere. 

The main components of the social regulation 

method are the consciousness and behavior of the pop-

ulation in the urban medium are: 

the object of regulation is the consciousness of a 

person (population), which is directed to influence with 

a specific purpose; 

the subject of regulation is the person (popula-

tion); 

regulatory tools - the narrativity of the urban en-

vironment, allowing to influence the consciousness of 

a person ( population ) to achieve a specific goal. 

Man as a psychic being perceives the urban envi-

ronment through thinking and feelings, imagination, at-

tention and memory. Consequently, these cognitive 

mental processes of a person are the main objects for 

introducing the method of social regulation by the con-

sciousness and behavior of a person in an urban envi-

ronment through attitudes ð myths. In the process of 

cognition and motivation of human behavior, the fol-

lowing functions of attitudes are distinguished: cogni-

tive (regulates the process of cognition), affective 

(channeling emotions), evaluative (predetermines as-

sessments) and behavioral (directs behavior). 

Feelings are the first sphere to which the method 

of social regulation is directed, since they are more ag-

ile and flexible, and if they manage to ñtouchò, then 

thinking turns out to be more amenable to control. In 

the method of social regulation, the consciousness and 

behavior of a person in an urban environment play on 

feelings is an obligatory stage. G. Lebon wrote: ñThe 

masses are never impressed by the logic of speech, but 

they are impressed by sensual images that give rise to 

certain words and associations of wordsò [3]. The sen-

sual stage of reflection reacts faster to narrativity, it is 



ζColloquium - journal Ȼ#11(35),2019 / ARCHITECTURE 11 

easier to ñexploitò. If, however, it is necessary to con-

vince the mass of something, then this process can only 

be started with an impact on emotions. Here is a general 

conclusion of the sociodynamics of culture: ñThe 

crowd is not convinced by arguments, but by emo-

tions. In fact, any argument is based on the latent struc-

ture of the message. These structures are logical only in 

the case of communications one way or another con-

nected with scienceò (A. Mol). 

In the field of feelings, it is easier to create a ñchain 

reactionò of feelings. There have long been known phe-

nomena that are not in the individual psyche - imitation, 

the spontaneous spread of mass feelings. Therefore, a 

general principle in the management of mass con-

sciousness in an urban environment is the prelimi-

nary ñswingingò of the emotional sphere. The main 

background for this is the use of a crisis that has a 

strong effect on feelings. 

To better assimilate the narrative of the urban en-

vironment, a person needs emotion. It is well remem-

bered that narrativnost with which strong emotional ex-

perience is connected. 

In addition to thinking and feeling, the most im-

portant method of social regulation of consciousness 

is imagination. Transformation of reality into image, 

into virtual reality created by human consciousness. 

In the book ñThe Soul of the Crowd,ò G. Lebon 

wrote: ñThe power of the winners and the strength of 

the states are based precisely on the popular imagina-

tion. The crowd is carried along, acting mainly on its 

imagination ... Itôs not the facts themselves that amaze 

the popular imagination, but the way in which they are 

distributed and presented to the crowd. It is necessary 

that, condensing, if I am allowed to express myself in 

such a way, these facts would present such a striking 

image that he could fully capture the mind of the crowd 

and fill the entire field of its concepts. The one who 

possesses the art of impressing the imagination of the 

crowd is the one who has the art to control itò [3]. 

Imagination is inextricably linked with percep-

tion, it only combines in a new way what man once ex-

perienced and recorded it in his memory. Narratives in 

an urban environment, possessing suggestive meaning, 

are capable of generating a chain reaction of the imag-

ination. When a person perceives narratives, two differ-

ent types of perception are combined, which enter into 

resonance and mutually ñrockò each other - semantic 

and aesthetic perception. The most effective narratives 

of the environment are always based on a combination 

of meaning and aesthetics. This is the basis of the 

strength of the impact of the urban environment, which 

is a diverse factor affecting all the human senses. Influ-

encing through different channels of perception, narra-

tivity, is capable of maintaining the interest and atten-

tion of a person for a long time. Therefore, the effec-

tiveness of its penetration into the consciousness and 

subconsciousness is incomparably higher. The combi-

nation of many sign systems in an urban environment 

creates a completely new quality environment. 

Narrative has a great power of emotional impact 

on a person, by analogy with a musical work that acts 

on a person's feelings. This level of perception is char-

acterized by the fact that it ñincludesò emotional-aes-

thetic signs, personifying experiences and ideas, replac-

ing the phenomena of reality. 

It has been established that for control, so-

cial regulation of human behavior (society) in 

the urban environment it is very important to influ-

ence the processes of image development on the basis 

of reality and the development of strategy and tactics of 

behavior on the basis of images that have emerged in 

consciousness. Since imagination is less than thinking, 

is subject to logic, it is more suitable for manage-

ment. Transforming in the minds of a person once re-

ceived impressions, the imagination creates images of 

both mental and sensual. Through imagination it is pos-

sible to influence both thinking and feelings with the 

help of the narrative potentials of the urban environ-

ment. It has been established that the combination of 

imagination and feelings has the maximum mobility 

and receptivity in front of the control of conscious-

ness. Emotions are the main figures in the psychic 

world, and images are the building material for emo-

tions. 

Artificially changing the state of satisfaction of the 

most basic needs of the population in an urban environ-

ment is a powerful means of controlling their imagina-

tion and, thus, their behavior. A moderate lack of some 

resource awakens an active imagination, forcing to act, 

to solve the problem. 

With a balanced interaction of thinking, imagina-

tion and feelings, a person perceives reality in images 

that line up in accordance with the scale of values 

rooted in consciousness. This is what determines hu-

man behavior. When setting the task to form a human-

istic form of human behavior in an urban environment 

with the help of myths, it is necessary to replace the 

existing negative ñprogramò of human behavior by 

changing its scale of values based on morality. That is, 

to make people ñwantò to behave differently in the en-

vironment. 

The nature of managing social behavior of a per-

son and society in an urban environment consists in the 

presence of double impact ð along with the message 

sent openly, a ñcodedò signal is sent to the addressee 

that will awaken in the mind of the addressee those im-

ages that are necessary to improve its social behavior in 

the urban environment. This hidden influence is based 

on the ñimplicit knowledgeò that the addressee pos-

sesses, on his ability to create images in his mind that 

affect his feelings, opinions and behavior [6]. 

The most important cognitive mental processes 

are also memory and attention. To convince the popu-

lation, it is necessary to draw its attention to narrativ-

ity. Then it is necessary that people remember this nar-

rativity. Because convincingly what remains in the 

memory. 

Attention, the concentration of mental processes 

on an object, directs and organizes all these processes - 

perception, thinking, feelings, imagination, etc. A per-

son has the ability to focus attention on an important 

object, eliminates, removes secondary irritations and 

information. This allows a person to conduct appropri-

ate mental activity. 
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For the method of social regulation, it becomes 

possible to replace the object - to lead a negative, un-

necessary object into the shadow, into the subthreshold 

region, replacing the person with a different distracting 

narrative that has a connection with the genetic memory 

of the ethnic group, and itôs not important materializing 

in the environment or living in the mythological space 

of the urban environment. 

The technology of mind control will allow to at-

tract, switch or disperse a personôs attention in the en-

vironment, as well as affect its stability and intensity. 

This applies to all methods of presenting visual and au-

ral information contained in the myth. 

It is clear that for the purposes of the method of 

social regulation of human behavior in the environ-

ment, equally important are the methods of attracting 

and holding attention on the persuasive message (seiz-

ing the audience). 

A study of ways to divert or divert attention as a 

prerequisite for successful mind control was conducted 

in the 60s in the United States based on the concept of 

a personôs psychological defense against suggestion. It 

was quickly discovered that a message directed against 

any opinion or attitude was more effective if, at the time 

of its transmission, to divert the attention of the recipi-

ent from the content of the message. In this case, it is 

difficult for the recipient to comprehend the infor-

mation and develop counter-arguments by him - the ba-

sis of his resistance to suggestion [7]. 

Unique events have a strong distraction. In rela-

tion to them, a person has ñdouble attentionò; they are 

more keenly looking at the object, focusing their atten-

tion on it. 

It is revealed that when controlling the conscious-

ness of a person in an urban environment, it is necessary 

to influence all types of his memory. On the one hand, 

it is necessary for the person to remember the narrativ-

ity in the urban environment. On the other hand, in a 

person it is necessary to activate the genetic memory 

ethnos. 

Thus, a person who remembers the genetic 

memory of an ethnos, by joining it, does not fall out of 

society, so that he will not become defenseless to the 

negative effects of the period of globalization. 

It is necessary to dwell on the importance of mem-

orization. When a person perceives narrative from the 

urban environment, his interaction with memory is di-

vided into two stages: 

first, passive memorization of the narrative of the 

urban environment; 

secondly, the processing of the urban environ-

ment's narrative by consciousness, especially if it was 

emotionally saturated and of interest to a person. It is 

deposited in the memory and begins to affect the con-

sciousness and, as a consequence, behavior in the envi-

ronment. 

Thus, the memorability and persuasiveness of nar-

rative potential in an urban environment are in unity. 

The narrative coming from the medium must ñhookò 

the consciousness. To remain narrative and "stuck" in 

memory, it must be replaced by associations of images. 

Thus, the emotional element of the narrative potential 

mainly affects its memorability. In the whole balance 

of types of memory (figurative, verbal, sound, etc.), 

emotional memory is fundamental for applying the 

method of management in an urban environment. Any 

information if it is not based on the ñmemory of feel-

ingsò is quickly erased and ousted from human con-

sciousness. 

It should be noted that an important place is occu-

pied by the connection of emotional memory and 

recognition. When applying the method of social regu-

lation of the behavior of a person (society) in an urban 

environment, recognition plays a decisive role, since it 

creates a sense of familiarity. In fact, recognition in the 

new elements of the old is a manifestation of the prin-

ciple of continuity cultures as holistic sociocultural 

phenomenon. That is, this principle implies the pres-

ence in each subsequent stage of cognitive develop-

ment an object Wednesday the presence of at least ru-

diments of similarity with the previous object, in fact, 

the existence of some ñcross-cuttingò elements of the 

past ñtranslucentò through the appearance of the pre-

sent. This is a prerequisite to the fact that the infor-

mation of narrative potential in an urban environment 

will be accepted, perceived by a person as his / her fa-

miliar. For the "capture" of the consciousness of people 

in the environment, recognition is the main factor. 

Thus, in the application of the method of social 

regulation by the consciousness and behavior of the 

population in the urban environment, the emphasis will 

be placed on the involuntary memorization of narrative 

by a person. The narrativity that is ñstuckò in memory 

will be constantly enlivened by associations, new im-

ages and messages that wake them up. 

So, the revival of the genetic memory of the ethnic 

group in the urban environment and in society will be 

based on the method of social regulation. 

The method of social regulation of the conscious-

ness and behavior of the population in the urban envi-

ronment includes a method of ritualizing forms of social 

behavior. The basis of the method is the organization 

of various forms of social behavior through ritual as a 

system of social and moral rules of behavior. 

Ritual is a form of emotional-aesthetic, ideologi-

cal and emotional action in an urban environment, pre-

scribing a certain form of behavior to a person. Rituals 

in historical eras served a social and moral function. 

ʉonclusion  

The method of social regulation of the conscious-

ness and behavior of a person (society) in an urban en-

vironment is a new means of controlling his spiritual 

and physical condition, including at the subconscious 

level. This will allow introducing into the memory of a 

person (society) the narrative of the urban environment 

through attitudes - myths that will further shape the hu-

manistic form of behavior and human activity (society) 

in the urban environment, reveal his creative and spir-

itual potential, morality, culture, continuity to genetic 

memory ethnos [8]. 

Correction of the subconscious sphere of the psy-

che will occur continuously, due to the intense infor-

mation flow contained in the myth, as the basis of moral 

and legal regulation. A steady automatism will be 
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formed in the human psyche, which in one way or an-

other will influence its needs, actions and behavior in 

the urban environment. 
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PLACING SPORTS TEAMS IN THE MEDIA EMBED  

 

ɸʥʥʦʪʘʮʠʷ 
ʇʨʦʚʝʜʝʥ ʘʥʘʣʠʟ ʥʘʣʠʯʠʷ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʈʦʩʩʠʠ ʩʨʝʜʩʪʚ ʨʘʟʤʝʱʝʥʠʷ ʜʣʷ ʩʧʦʨʪʠʚʥʳʭ ʢʦʤʘʥʜ. ɺ ʨʝ-

ʟʫʣʴʪʘʪʝ ʘʥʘʣʠʟʘ ʚʳʜʝʣʝʥʳ ʩʨʝʜʩʪʚʘ ʨʘʟʤʝʱʝʥʠʷ, ʥʘʠʙʦʣʝʝ ʧʦʜʭʦʜʷʱʠʝ ʜʣʷ ʩʧʦʨʪʠʚʥʳʭ ʢʦʤʘʥʜ.  

Annotation. 

An analysis was conducted of the availability of accommodation facilities for sports teams in Russia. As a 

result of the analysis, accommodation facilities most suitable for sports teams have been allocated. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʩʨʝʜʩʪʚʘ ʨʘʟʤʝʱʝʥʠʷ, ʈʦʩʩʠʷ, ʈʦʩʩʠʡʩʢʘʷ ʬʝʜʝʨʘʮʠʷ, ʩʧʦʨʪ, ʦʪʝʣʴ, ʛʦʩʪʠʥʠʮʘ, 

ʛʦʩʪʠʥʠʯʥʦʝ ʜʝʣʦ 

Keywords: accommodation, Russia, Russian Federation, sport, hotel, hotel business 

 

ʅʝʨʝʜʢʦ ʧʨʠ ʚʳʝʟʜʥʳʭ ʩʧʦʨʪʠʚʥʳʭ ʚʩʪʨʝʯʘʭ 

ʢʦʤʘʥʜʫ-ʛʦʩʪʷ ʨʘʩʧʦʣʘʛʘʶʪ ʥʘ ʨʘʟʣʠʯʥʳʭ ʩʧʦʨʪʠʚ-

ʥʳʭ ʙʘʟʘʭ ʠ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʭ ʩʧʦʨʪʠʚʥʳʭ ʛʦʩ-

ʪʠʥʠʮʘʭ. ʅʦ, ʧʦʭʚʘʩʪʘʪʴʩʷ ʥʘʣʠʯʠʝʤ ʪʘʢʠʭ ʦʙʲʝʢ-

ʪʦʚ ʤʦʞʝʪ ʜʘʣʝʢʦ ʥʝ ʢʘʞʜʳʡ ʛʦʨʦʜ ʠʣʠ ʥʘʩʝʣʝʥʥʳʡ 

ʧʫʥʢʪ ʈʦʩʩʠʠ. ʇʦʵʪʦʤʫ ʟʘʯʘʩʪʫʶ ʩʧʦʨʪʠʚʥʳʝ ʢʦ-

ʤʘʥʜʳ ʨʘʟʤʝʱʘʶʪʩʷ ʚ ʦʪʝʣʷʭ. 

ʊʫʨʠʩʪʳ-ʩʧʦʨʪʩʤʝʥʳ ʠʤʝʶʪ ʩʚʦʠ ʦʩʦʙʝʥʥʦʩʪʠ 

ʧʨʠ ʧʨʦʞʠʚʘʥʠʠ ʚ ʛʦʩʪʠʥʠʮʝ. ʕʪʦ ʢʘʩʘʝʪʩʷ ʥʝ 

ʪʦʣʴʢʦ ʨʘʟʤʝʱʝʥʠʷ, ʘ ʪʘʢʞʝ ʧʠʪʘʥʠʷ, ʦʙʩʣʫʞʠʚʘ-

ʥʠʷ ʠ ʥʘʣʠʯʠʷ ʜʨʫʛʠʭ ʥʝʦʙʭʦʜʠʤʳʭ ʫʩʣʫʛ. ʆʙʳʯʥʦ 

ʢʘʞʜʘʷ ʩʧʦʨʪʠʚʥʘʷ ʢʦʤʘʥʜʘ ʠʤʝʝʪ ʨʘʡʜʝʨ. ɺ ʥʝʤ ð 

ʥʝ ʪʦʣʴʢʦ ʧʝʨʝʯʝʥʴ ʬʘʤʠʣʠʡ ʫʯʘʩʪʥʠʢʦʚ ʚʳʝʟʜʘ, ʥʦ 

ʠ ʥʝʧʨʝʤʝʥʥʳʝ ʫʩʣʦʚʠʷ ʧʦʝʟʜʢʠ, ʨʘʟʤʝʱʝʥʠʷ, ʧʠ-

ʪʘʥʠʷ ʠ ʧʨ. ʕʪʦ ʧʝʨʝʯʝʥʴ ʫʩʣʦʚʠʡ ʠ ʪʨʝʙʦʚʘʥʠʡ, 

ʧʨʝʜʲʷʚʣʷʝʤʳʭ ʢʦʤʘʥʜʦʡ ʢ ʦʨʛʘʥʠʟʘʪʦʨʘʤ. ʇʦʣʥʦʝ 

ʚʳʧʦʣʥʝʥʠʝ ʚʩʝʭ ʫʩʣʦʚʠʡ ʨʘʡʜʝʨʘ ʩʪʦʨʦʥʦʡ ʦʨʛʘ-

ʥʠʟʘʪʦʨʘ ʷʚʣʷʝʪʩʷ ʥʝʦʙʭʦʜʠʤʳʤ ʫʩʣʦʚʠʝʤ. ɺ ʧʨʦ-

ʪʠʚʥʦʤ ʩʣʫʯʘʝ ʢʦʤʘʥʜʘ ʠʤʝʝʪ ʧʦʣʥʦʝ ʧʨʘʚʦ ʦʪʢʘ-

ʟʘʪʴʩʷ ʦʪ ʧʨʦʞʠʚʘʥʠʷ ʙʝʟ ʚʦʟʚʨʘʪʘ ʚʥʝʩʝʥʥʦʡ ʧʨʝʜ-

ʦʧʣʘʪʳ ʠ ʚʦʟʤʝʱʝʥʠʷ ʫʙʳʪʢʦʚ. ɹʳʪʦʚʦʡ ʨʘʡʜʝʨ ð 

ʵʪʦ ʜʦʢʫʤʝʥʪ (ʛʨʫʧʧʘ ʜʦʢʫʤʝʥʪʦʚ), ʩʦʜʝʨʞʘʱʠʡ ʧʝ-

ʨʝʯʝʥʴ ʪʨʝʙʦʚʘʥʠʡ ʢ ʙʳʪʫ (ʚ ʪʦʤ ʯʠʩʣʝ ʢ ʧʠʪʘʥʠʶ, 

ʦʭʨʘʥʝ ʠ ʩʧʦʩʦʙʫ ʧʝʨʝʜʚʠʞʝʥʠʷ), ʧʨʝʜʲʷʚʣʷʝʤʳʡ 

ʤʝʥʝʜʞʝʨʦʤ ʢʦʤʘʥʜʳ. ʊʝʭʥʠʯʝʩʢʠʡ ʨʘʡʜʝʨ ð ʵʪʦ 

ʜʦʢʫʤʝʥʪ (ʛʨʫʧʧʘ ʜʦʢʫʤʝʥʪʦʚ), ʩʦʜʝʨʞʘʱʠʡ ʧʝʨʝ-

ʯʝʥʴ ʚʩʝʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ, ʥʝʦʙʭʦʜʠʤʦʛʦ ʜʣʷ ʧʨʦ-

ʞʠʚʘʥʠʷ ʠ ʪʨʝʥʠʨʦʚʦʢ ʢʦʤʘʥʜʳ, ʘ ʪʘʢʞʝ ʠʥʬʦʨʤʘ-

ʮʠʶ ʦ ʩʧʝʮʠʘʣʠʩʪʘʭ, ʢʦʪʦʨʳʝ ʥʝʦʙʭʦʜʠʤʳ ʜʣʷ ʦʙ-

ʩʣʫʞʠʚʘʥʠʷ ʦʙʦʨʫʜʦʚʘʥʠʷ.  

ɺʦ-ʧʝʨʚʳʭ, ʦʩʦʙʝʥʥʦ, ʢʦʛʜʘ ʨʝʯʴ ʠʜʝʪ ʦ ʪʘʢʠʭ 

ʤʘʩʩʦʚʳʭ ʣʶʙʠʤʳʭ ʚʠʜʘʭ ʩʧʦʨʪʘ, ʢʘʢ ʬʫʪʙʦʣ ʠʣʠ 

ʭʦʢʢʝʡ, ʵʪʦ ʩʝʨʴʝʟʥʳʝ ʪʨʝʙʦʚʘʥʠʷ ʢ ʙʝʟʦʧʘʩʥʦʩʪʠ, 

ð ʯʪʦ ʚ ʨʘʤʢʘʭ ʢʨʫʧʥʳʭ ʩʧʦʨʪʠʚʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ 

ʧʨʝʜʧʦʣʘʛʘʝʪ ʦʪʜʝʣʴʥʳʡ ʚʭʦʜ ʚ ʦʪʝʣʴ (ʩʣʫʞʝʙʥʳʡ, 
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ʙʦʢʦʚʦʡ), ʚʦʟʤʦʞʥʦʩʪʴ ʙʣʦʢʠʨʦʚʘʥʠʷ ʢʨʳʣʘ ʠʣʠ 

ʵʪʘʞʘ ʦʪʝʣʷ ʠʩʢʣʶʯʠʪʝʣʴʥʦ ʧʦʜ ʥʫʞʜʳ ʢʦʤʘʥʜʳ ʠ 

ʚʦʟʤʦʞʥʦʩʪʴ ʦʨʛʘʥʠʟʘʮʠʠ ʧʝʨʠʤʝʪʨʘ ʙʝʟʦʧʘʩʥʦʩʪʠ. 

ʂʦʤʘʥʜʘ ʚʩʝʛʜʘ ʞʠʚʝʪ ʦʯʝʥʴ ʢʦʤʧʘʢʪʥʦ ʠ ʥʠ ʚ ʢʦʝʤ 

ʩʣʫʯʘʝ ʥʝ ʤʦʞʝʪ ʙʳʪʴ çʨʘʟʙʨʦʩʘʥʘè ʧʦ ʨʘʟʥʳʤ ʵʪʘ-

ʞʘʤ. ʆʯʝʥʴ ʚʳʩʦʢʠʝ ʪʨʝʙʦʚʘʥʠʷ ʢ ʪʠʰʠʥʝ ʠ ʢʦʤ-

ʬʦʨʪʫ. 

ɺʦ-ʚʪʦʨʳʭ, ʣʶʙʦʡ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʡ ʢʣʫʙ 

ʧʨʝʜʲʷʚʣʷʝʪ ʩʝʨʴʝʟʥʳʝ ʪʨʝʙʦʚʘʥʠʷ ʢ ʝʜʝ. ʆʙʳʯʥʦ 

ʤʝʥʶ ʩʦʩʪʘʚʣʷʝʪ ʜʦʢʪʦʨ ʢʦʤʘʥʜʳ. ʇʨʠʥʮʠʧʳ ʦʨʛʘ-

ʥʠʟʘʮʠʠ ʧʠʪʘʥʠʷ ʪʘʢʞʝ ʤʦʛʫʪ ʙʳʪʴ ʨʘʟʥʳʤʠ: ʦʜʥʠ 

ʩʘʜʷʪʩʷ ʟʘ ʦʜʥʠʤ ʩʪʦʣʦʤ, ʜʨʫʛʠʝ ʧʨʦʩʷʪ ʩʝʨʚʠʨʦ-

ʚʘʪʴ ʜʚʘ ʩʪʦʣʘ: ʜʣʷ ʠʛʨʦʢʦʚ ʠ ʜʣʷ ʪʨʝʥʝʨʩʢʦʛʦ ʩʦ-

ʩʪʘʚʘ ʠ ʤʝʥʝʜʞʤʝʥʪʘ. 

ɻʦʩʪʠʥʠʮʘ çɹʘʡʢʘʣ ɹʠʟʥʝʩ ʎʝʥʪʨè ʧʨʝʜʣʘ-

ʛʘʝʪ ʢʦʤʬʦʨʪʥʳʝ ʠ ʫʶʪʥʳʝ ʥʦʤʝʨʘ ʨʘʟʣʠʯʥʳʭ ʢʘʪʝ-

ʛʦʨʠʡ. ʆʥʘ ʥʘʭʦʜʠʪʩʷ ʚ ʵʢʦʣʦʛʠʯʝʩʢʠ ʯʠʩʪʦʤ ʨʘʡ-

ʦʥʝ ʀʨʢʫʪʩʢʘ, ʚʩʝʛʦ ʚ 63 ʢʤ ʦʪ ʦʟʝʨʘ ɹʘʡʢʘʣ, ʧʦ-

ʝʟʜʢʘ ʥʘ ʘʚʪʦʤʦʙʠʣʝ ʟʘʡʤʝʪ ʥʝ ʙʦʣʝʝ ʯʘʩʘ. 

ʀʥʪʝʨʴʝʨʳ ʦʪʝʣʷ ʨʘʟʨʘʙʘʪʳʚʘʣʠʩʴ ʣʫʯʰʠʤʠ ʜʠʟʘʡ-

ʥʝʨʘʤʠ ʠ ʭʫʜʦʞʥʠʢʘʤʠ. ɿʜʝʩʴ ʩʦʟʜʘʥʳ ʚʩʝ ʫʩʣʦʚʠʷ 

ʜʣʷ ʩʧʦʢʦʡʥʦʛʦ ʦʪʜʳʭʘ ʠ ʧʣʦʜʦʪʚʦʨʥʦʡ ʨʘʙʦʪʳ. 

ʊʘʢ ʩʧʦʨʪʠʚʥʳʤ ʢʦʤʘʥʜʘʤ ʧʨʝʜʦʩʪʘʚʣʷʶʪʩʷ ʩʧʝʮʠ-

ʘʣʴʥʳʝ ʫʩʣʦʚʠʷ ʧʨʦʞʠʚʘʥʠʷ: 

1. ʀʥʜʠʚʠʜʫʘʣʴʥʦ ʧʦʜʦʙʨʘʥʥʦʝ ʤʝʥʶ ʠ 3-ʭ 

ʨʘʟʦʚʦʝ ʧʠʪʘʥʠʝ (ʚʢʣʶʯʘʷ ʰʚʝʜʩʢʠʡ ʩʪʦʣ) 

2. ʂʦʥʬʝʨʝʥʮ-ʟʘʣ ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ ʩʦʙʨʘʥʠʡ ʠ 

ʧʨʦʩʤʦʪʨʘ ʠʛʨ ʙʝʩʧʣʘʪʥʦ 

3. ʇʦʟʜʥʠʡ ʚʳʝʟʜ (18:00) ʧʦ ʚʦʟʤʦʞʥʦʩʪʠ 
ʙʝʩʧʣʘʪʥʦ 

4. ʆʭʨʘʥʷʝʤʘʷ ʩʪʦʷʥʢʘ ʜʣʷ ʘʚʪʦʙʫʩʘ ʢʦʤʘʥʜʳ 
ʙʝʩʧʣʘʪʥʦ 

5. ʕʢʩʢʫʨʩʠʦʥʥʦʝ ʘʚʪʦʙʫʩʥʦʝ ʦʙʩʣʫʞʠʚʘʥʠʝ 
ʠ ʦʨʛʘʥʠʟʘʮʠʷ ʜʦʩʫʛʘ 

6. ʊʨʘʥʩʬʝʨ ʧʦ ʩʧʝʮʠʘʣʴʥʳʤ ʪʘʨʠʬʘʤ 

7. ʂʘʤʝʨʘ ʭʨʘʥʝʥʠʷ ʜʣʷ ʩʧʦʨʪʠʚʥʦʛʦ ʠʥʚʝʥ-
ʪʘʨʷ ʠ ʙʘʛʘʞʘ ʙʝʩʧʣʘʪʥʦ 

8. ʉʪʠʨʢʘ / ʛʣʘʞʝʥʠʝ / ʤʝʣʢʠʡ ʨʝʤʦʥʪ ʦʜʝʞʜʳ 

ʅʦʤʝʨʥʦʡ ʬʦʥʜ ʛʦʩʪʠʥʠʮʳ çɹʘʡʢʘʣ ɹʠʟʥʝʩ 

ʎʝʥʪʨè ʧʦʟʚʦʣʷʝʪ ʨʘʟʤʝʩʪʠʪʴ ʚʝʩʴ ʢʦʤʘʥʜʥʳʡ ʩʦ-

ʩʪʘʚ, ʚʢʣʶʯʘʷ ʪʨʝʥʝʨʦʚ ʠ ʪ.ʜ. 

ɻʦʩʪʠʥʠʮʘ çʉʧʫʪʥʠʢè ʥʘʭʦʜʠʪʩʷ ʚ ɺʳʙʦʨʛ-

ʩʢʦʤ ʨʘʡʦʥʝ ʛʦʨʦʜʘ ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛ ʠ ʧʨʠʚʣʝʢʘʝʪ 

ʪʫʨʠʩʪʦʚ ʞʠʚʦʧʠʩʥʦʡ ʧʨʠʨʦʜʦʡ ʠ ʩʧʦʢʦʡʥʦʡ ʘʪʤʦ-

ʩʬʝʨʦʡ. ɺʩʝʛʦ ʟʘ 10 ʤʠʥʫʪ ʦʪʩʶʜʘ ʤʦʞʥʦ ʜʦʡʪʠ ʜʦ 

ʩʪʘʥʮʠʠ ʤʝʪʨʦ çʇʣʦʱʘʜʴ ʄʫʞʝʩʪʚʘè, ʢʦʪʦʨʘʷ ʧʨʠ-

ʚʝʜʝʪ ʢ ʩʘʤʳʤ ʟʥʘʯʠʤʳʤ ʪʦʯʢʘʤ ʉʘʥʢʪ-ʇʝʪʝʨ-

ʙʫʨʛʘ. 

ɻʦʩʪʠʥʠʮʘ çʉʧʫʪʥʠʢè ʥʘʭʦʜʠʪʩʷ ʚʦʟʣʝ ʨʘʟʣʠʯ-

ʥʳʭ ʧʘʨʢʦʚ, ʚʢʣʶʯʘʷ ʧʘʨʢ ʉʦʩʥʦʚʢʘ ʠ ʧʘʨʢ ʫ ʉʝʨʝʙ-

ʨʷʥʦʛʦ ʧʨʫʜʘ, ʥʦ ʝʸ ʛʣʘʚʥʳʤ ʧʨʝʠʤʫʱʝʩʪʚʦʤ ʷʚʣʷ-

ʝʪʩʷ ʪʦ, ʯʪʦ ʦʥʘ ʨʘʩʧʦʣʦʞʝʥʘ ʥʝʜʘʣʝʢʦ ʦʪ ʨʘʟʣʠʯ-

ʥʳʭ ʩʧʦʨʪʠʚʥʳʭ ʦʙʲʝʢʪʦʚ: 

¶ ɹʘʩʩʝʡʥ ʆʣʠʤʧʠʡʩʢʦʛʦ ʨʝʟʝʨʚʘ (5 ʤʠʥʫʪ) 

¶ ɹʘʩʩʝʡʥ çʌɻʋ ʎʝʥʪʨ ʧʣʘʚʘʥʠʷè (5 ʤʠʥʫʪ) 

¶ ʉʧʦʨʪʢʦʤʧʣʝʢʩ ʠʤ. ɸʣʝʢʩʝʝʚʘ (7 ʤʠʥʫʪ) 

¶ ʉʧʦʨʪʢʦʤʧʣʝʢʩ Nova Arena (15 ʤʠʥʫʪ) 

¶ ɼʚʦʨʝʮ ʩʧʦʨʪʠʚʥʳʭ ʠʛʨ çɿʝʥʠʪè (9 ʤʠʥʫʪ) 

¶ ʃʝʜʦʚʳʡ ʜʚʦʨʝʮ çʉʧʘʨʪʘʢè (9 ʤʠʥʫʪ) 

ʆʪʝʣʴ çʄʦʣʥʠʷè ʨʘʩʧʦʣʦʞʝʥ ʚ ʊʫʘʧʩʠʥʩʢʦʤ 

ʨʘʡʦʥʝ ʚ ʢʫʨʦʨʪʥʦʤ ʧʦʩʝʣʢʝ ʅʝʙʫʛ ʠ ʷʚʣʷʝʪʩʷ ʯʘ-

ʩʪʴʶ ʢʫʨʦʨʪʥʦʛʦ ʢʦʤʧʣʝʢʩʘ çʄʦʣʥʠʷ ʗʤʘʣè. ʈʘʩ-

ʩʯʠʪʘʥ ʥʘ 400 ʤʝʩʪ, ʨʘʙʦʪʘʝʪ ʢʨʫʛʣʦʛʦʜʠʯʥʦ ʠ ʛʦʪʦʚ 

ʧʨʝʜʣʦʞʠʪʴ ʦʛʨʦʤʥʳʡ ʚʳʙʦʨ ʫʩʣʫʛ ʠ ʦʙʲʝʢʪʦʚ ʠʥ-

ʬʨʘʩʪʨʫʢʪʫʨʳ. ʆʪʝʣʴ ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʚʦʟʤʦʞʥʦʩʪʠ 

ʜʣʷ ʦʨʛʘʥʠʟʘʮʠʠ ʩʧʦʨʪʠʚʥʳʭ ʩʙʦʨʦʚ ʰʠʨʦʢʦʛʦ 

ʩʧʝʢʪʨʘ, ʘ ʪʘʢʞʝ ʠʤʝʝʪ ʙʦʣʴʰʫʶ ʩʧʦʨʪʠʚʥʫʶ ʙʘʟʫ. 

ʉʇʆʈʊʀɺʅɸʗ ʀʅʌʈɸʉʊʈʋʂʊʋʈɸ ʧʨʠ 

ʦʪʝʣʝ: 

¶ ɿʘʣ ʥʘʩʪʦʣʴʥʦʛʦ ʪʝʥʥʠʩʘ S=96ʤ2, 4 ʩʪʦʣʘ 

¶ ɺʦʜʥʦʩʧʦʨʪʠʚʥʳʡ ʢʦʤʧʣʝʢʩ. ɹʘʩʩʝʡʥ 

25ʭ12ʤ, ʛʣʫʙʠʥʘ 2ʤ, 5 ʜʦʨʦʞʝʢ, S=300ʤ2 (ʧʣʘʚʘʥʴʝ, 

ʩʠʥʭʨʦʥʥʦʝ ʧʣʘʚʘʥʴʝ, ʚʘʪʝʨʧʦʣʦ) 

¶ ʉʧʦʨʪʠʚʥʳʡ ʟʘʣ 31ʭ26 ʤ, h=6,95ʤ, S=702 
ʤ2, ʧʦʢʨʳʪʠʝ - ʜʫʙʦʚʳʡ ʧʘʨʢʝʪ (ʙʘʩʢʝʪʙʦʣ, ʚʦʣʝʡ-

ʙʦʣ, ʨʫʯʥʦʡ ʤʷʯ, ʤʠʥʠ-ʬʫʪʙʦʣ, ʪʝʥʥʠʩ, ʙʦʢʩ, 

ʙʦʨʴʙʘ, ʩʧʦʨʪʠʚʥʳʝ ʪʘʥʮʳ) 

¶ ɼʥʝʚʥʦʡ ʙʘʨ ʧʨʠ ɺʉʂ ʜʣʷ ʦʙʩʣʫʞʠʚʘʥʠʷ 
ʩʦʨʝʚʥʦʚʘʥʠʡ 

¶ ʊʨʝʥʘʞʝʨʥʳʡ ʟʘʣ S=96 ʤ2, 10 ʚʠʜʦʚ ʪʨʝʥʘ-
ʞʝʨʦʚ 

¶ ʌʫʪʙʦʣʴʥʳʝ ʧʦʣʷ ʩ ʥʘʪʫʨʘʣʴʥʳʤ ʪʨʘʚʷʥʳʤ 

ʛʘʟʦʥʦʤ 

¶ ʈʘʟʤʝʨ 110ʭ85 ʤ ʠ 70ʭ85 ʤ (ʬʫʪʙʦʣʴʥʳʝ 
ʤʘʪʯʠ, ʨʝʛʙʠ, ʭʦʢʢʝʡ ʥʘ ʪʨʘʚʝ) 

¶ ʉʧʦʨʪʠʚʥʳʝ ʧʣʦʱʘʜʢʠ ʜʣʷ ʠʛʨ ʚ ʙʘʩʢʝʪʙʦʣ, 
ʚʦʣʝʡʙʦʣ, ʤʠʥʠ-ʬʫʪʙʦʣ ʩ ʠʩʢʫʩʩʪʚʝʥʥʳʤ ʧʦʢʨʳ-

ʪʠʝʤ. 

¶ ʆʪʢʨʳʪʳʝ ʪʝʥʥʠʩʥʳʝ ʢʦʨʪʳ (3 ʢʦʨʪʘ 36ʭ18 
ʤ ʩ ʠʩʢʫʩʩʪʚʝʥʥʳʤ ʧʦʢʨʳʪʠʝʤ) 

ʆʪʝʣʴ çɸʚʨʦʨʘè, ʨʘʩʧʦʣʦʞʝʥ ʚʩʝʛʦ ʚ 3 ʤʠʥʫ-

ʪʘʭ ʭʦʜʴʙʳ ʦʪ ʩʧʦʨʪʠʚʥʦ - ʫʯʝʙʥʦʛʦ ʮʝʥʪʨʘ ʚ ʧ. ɺʠ-

ʪʷʟʝʚʦ ʂʨʘʩʥʦʜʘʨʩʢʦʛʦ ʢʨʘʷ ʃʆʂ çɺʠʪʷʟʴè, ʠ ʚ 7 

ʤʠʥʫʪʘʭ ʭʦʜʴʙʳ ʦʪ ʩʧʦʨʪʠʚʥʦ ʫʯʝʙʥʦʛʦ ʦʟʜʦʨʦʚʠ-

ʪʝʣʴʥʦʛʦ ʢʦʤʧʣʝʢʩʘ çɺʦʣʝʡ ɻʨʘʜè. ʇʨʝʜʣʘʛʘʝʪ ʨʘʟ-

ʤʝʱʝʥʠʝ ʠ ʧʠʪʘʥʠʝ ʜʣʷ ʩʧʦʨʪʠʚʥʳʭ ʛʨʫʧʧ, ʛʜʝ ʦʜ-

ʥʦʚʨʝʤʝʥʥʦ ʤʦʞʝʪ ʦʩʪʘʥʦʚʠʪʴʩʷ ʜʦ 211 ʯʝʣʦʚʝʢ. ɺ 

ʦʪʝʣʝ ʝʩʪʴ ʚʩʝ ʜʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʧʦʩʝʪʠʪʝʣʠ ʯʫʚʩʪʚʦ-

ʚʘʣʠ ʩʝʙʷ ʢʦʤʬʦʨʪʥʦ ʚʦ ʚʨʝʤʷ ʧʨʝʙʳʚʘʥʠʷ, ʘ ʪʘʢʞʝ 

ʚʦ ʚʨʝʤʷ ʩʧʦʨʪʠʚʥʳʭ ʩʙʦʨʦʚ ʠ ʠʛʨ. 

ʋʩʣʫʛʠ ʦʪʝʣʷ ʜʣʷ ʩʧʦʨʪʠʚʥʳʭ ʢʦʤʘʥʜ: 

ǒ ʇʨʦʞʠʚʘʥʠʝ ʚ ʢʦʤʬʦʨʪʘʙʝʣʴʥʳʭ ʥʦʤʝʨʘʭ ʦʪ 

1-ʦ ʤʝʩʪʥʦʛʦ ʜʦ 3-ʭ ʤʝʩʪʥʦʛʦ ʨʘʟʤʝʱʝʥʠʷ, ʘ ʪʘʢʞʝ 

ʥʦʤʝʨʘ ʢʘʪʝʛʦʨʠʠ çʃʶʢʩè; ɺʩʝ ʥʦʤʝʨʘ ʦʙʦʨʫʜʦ-

ʚʘʥʳ: ʊɺ, ʭʦʣʦʜʠʣʴʥʠʢʘʤʠ, ʚʥʫʪʨʝʥʥʠʤʠ ʪʝʣʝʬʦ-

ʥʘʤʠ, ʙʘʣʢʦʥʘʤʠ ʩ ʣʝʪʥʝʡ ʤʝʙʝʣʴʶ, ʩʝʡʬʘʤʠ, ʬʝ-

ʥʘʤʠ, ʢʦʥʜʠʮʠʦʥʝʨʘʤʠ, ʢʦʩʤʝʪʠʯʝʩʢʠʤʠ ʢʦʤʧʣʝʢ-

ʪʘʤʠ. 

ǒ ʉʧʦʨʪʠʚʥʦʝ ʧʠʪʘʥʠʝ, ʘʜʘʧʪʠʨʦʚʘʥʥʦʝ ʧʦʜ 

ʛʨʫʧʧʫ. ʀʥʜʠʚʠʜʫʘʣʴʥʳʡ ʨʝʞʠʤ ʧʠʪʘʥʠʷ ʜʣʷ ʪʨʝ-

ʥʝʨʦʚ ʠ ʩʧʦʨʪʠʚʥʳʭ ʢʦʤʘʥʜ. ʊʘʢ ʞʝ ʝʩʪʴ ʚʦʟʤʦʞ-

ʥʦʩʪʴ ʧʨʠʛʦʪʦʚʣʝʥʠʝ ʩʧʦʨʪʠʚʥʦʛʦ ʧʠʪʘʥʠʷ ʩʪʨʦʛʦ 

ʧʦ ʚʘʰʝʤʫ ʤʝʥʶ. ɺ ʦʪʝʣʝ çɸʚʨʦʨʘè ʨʘʙʦʪʘʝʪ ʢʦ-

ʤʘʥʜʘ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ ʧʦʚʘʨʦʚ ʠ ʢʦʥʜʠʪʝʨʦʚ 

ʚʳʩʦʢʦʡ ʢʚʘʣʠʬʠʢʘʮʠʠ. 

ɺ ʩʝʚʝʨʥʦʡ ʯʘʩʪʠ ʂʘʟʘʥʠ ʨʘʩʧʦʣʦʞʝʥʘ ʛʦʩʪʠ-

ʥʠʮʘ çɸʚʠʘʪʦʨè, ʚʩʝʛʦ ʚ 15-ʪʠ ʤʠʥʫʪʘʭ ʭʦʜʴʙʳ ʦʪ 

ʩʪʘʥʮʠʠ ʤʝʪʨʦ çɸʚʠʘʩʪʨʦʠʪʝʣʴʥʘʷè, ʚ 20-ʪʠ ʤʠʥʫ-

ʪʘʭ ʦʪ ʞʝʣʝʟʥʦʜʦʨʦʞʥʦʛʦ ʚʦʢʟʘʣʘ çʂʘʟʘʥʴ 2è. ɻʦʩ-

ʪʠʥʠʮʘ ʠʤʝʝʪ ʦʧʳʪ ʧʨʠʸʤʘ ʠ ʨʘʟʤʝʱʝʥʠʷ ʜʝʪʩʢʠʭ, 

ʧʦʜʨʦʩʪʢʦʚʳʭ ʠ ʚʟʨʦʩʣʳʭ ʩʧʦʨʪʠʚʥʳʭ ʢʦʤʘʥʜ, ʪʨʝ-

ʥʝʨʩʢʦʛʦ ʩʦʩʪʘʚʘ ʥʘ ʚʨʝʤʷ ʧʨʦʚʝʜʝʥʠʷ ʩʦʨʝʚʥʦʚʘ-

ʥʠʡ. 

http://www.gosaviator.ru/
http://www.gosaviator.ru/
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ɻʦʩʪʠʥʠʮʘ çɼʝʩʥʘè ʥʘʭʦʜʠʪʩʷ ʚ ʩʘʤʦʤ ʮʝʥʪʨʝ 

ɹʨʷʥʩʢʘ, ʚ ʧʝʰʝʡ ʜʦʩʪʫʧʥʦʩʪʠ ʦʪ ʦʩʥʦʚʥʳʭ ʜʝʣʦ-

ʚʳʭ ʠ ʢʫʣʴʪʫʨʥʳʭ ʦʙʲʝʢʪʦʚ. ʀʟ ʫʩʣʫʛ ʙʝʩʧʣʘʪʥʘʷ 

ʧʘʨʢʦʚʢʘ, ʜʦʩʪʫʧ ʢ Wi-Fi, ʢʦʥʬʝʨʝʥʮ-ʟʘʣ ʠ ʤʘʩʩʘʞ-

ʥʳʡ ʢʘʙʠʥʝʪ. 

ʅʦʤʝʨʥʦʡ ʬʦʥʜ ʩʦʩʪʦʠʪ ʠʟ 128 ʥʦʤʝʨʦʚ ʨʘʟ-

ʣʠʯʥʳʭ ʢʘʪʝʛʦʨʠʡ - ʦʪ ɹʶʜʞʝʪʥʳʭ ʜʦ ʃʶʢʩʦʚ. 

ʉʧʝʮʠʘʣʴʥʦ ʜʣʷ ʩʧʦʨʪʠʚʥʳʭ ʢʦʤʘʥʜ ʛʦʩʪʠ-

ʥʠʮʘ ʧʨʝʜʣʘʛʘʝʪ ʦʩʦʙʳʝ ʫʩʣʦʚʠʷ:  

¶ ʅʦʤʝʨʘ ʚʳʩʦʢʦʡ ʢʦʤʬʦʨʪʥʦʩʪʠ ʜʣʷ ʪʨʝʥʝʨ-

ʩʢʦʛʦ ʩʦʩʪʘʚʘ; 

¶ ʀʥʜʠʚʠʜʫʘʣʴʥʦ ʧʦʜʦʙʨʘʥʥʦʝ ʠ ʩʦʛʣʘʩʦʚʘʥ-
ʥʦʝ ʩ ʪʨʝʥʝʨʩʢʠʤ ʰʪʘʙʦʤ ʤʝʥʶ ʠ ʚʦʟʤʦʞʥʦʝ 3-ʭ ʨʘ-

ʟʦʚʦʝ ʧʠʪʘʥʠʝ (ʚʢʣʶʯʘʷ ʩʪʘʥʜʘʨʪʥʳʡ ʰʚʝʜʩʢʠʡ 

ʩʪʦʣ) - ʧʨʠ ʛʦʩʪʠʥʠʮʝ ʨʘʙʦʪʘʝʪ ʢʘʬʝ ʩ ʜʚʫʤʷ ʟʘ-

ʣʘʤʠ-ʵʪʘʞʘʤʠ; 

¶ ʂʦʥʬʝʨʝʥʮ-ʟʘʣ ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ ʩʦʙʨʘʥʠʡ, 

ʧʨʦʩʤʦʪʨʘ ʧʨʦʚʝʜʝʥʥʳʭ ʠʛʨ ʙʝʩʧʣʘʪʥʦ; 

¶ ʉʚʦʙʦʜʥʘʷ ʠ ʙʝʩʧʣʘʪʥʘʷ ʩʪʦʷʥʢʘ ʜʣʷ ʘʚʪʦ-
ʙʫʩʘ ʢʦʤʘʥʜʳ; 

¶ ʕʢʩʢʫʨʩʠʦʥʥʦʝ ʘʚʪʦʙʫʩʥʦʝ ʦʙʩʣʫʞʠʚʘʥʠʝ 
ʩʦ ʩʢʠʜʢʘʤʠ ʠ ʦʨʛʘʥʠʟʘʮʠʷ ʵʢʩʢʫʨʩʠʦʥʥʦʛʦ ʜʦʩʫʛʘ  

ʈʘʟʤʝʱʝʥʠʝ ʩʧʦʨʪʠʚʥʳʭ ʢʦʤʘʥʜ ʧʨʦʠʩʭʦʜʠʪ 

ʧʦ ʦʪʜʝʣʴʥʦʡ ʜʦʛʦʚʦʨʥʦʡ ʩʪʦʠʤʦʩʪʠ - ʜʝʡʩʪʚʫʝʪ ʩʠ-

ʩʪʝʤʘ ʩʢʠʜʦʢ ʥʘ ʧʨʦʞʠʚʘʥʠʝ ʠ ʧʠʪʘʥʠʝ ʩʧʦʨʪʩʤʝ-

ʥʦʚ. 

ʋʯʝʙʥʦ-ʩʧʦʨʪʠʚʥʳʡ ʮʝʥʪʨ çɻʨʘʮʠʷè ʧʦ-

ʩʪʨʦʝʥ ʚ 2009 ʛʦʜʫ ʠ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʢʨʫʧʥʝʡʰʠʭ 

ʩʧʦʨʪʠʚʥʳʭ ʢʦʤʧʣʝʢʩʦʚ ʉʘʤʘʨʳ ʠ ʦʙʣʘʩʪʠ ʜʣʷ ʟʘ-

ʥʷʪʠʡ ʩʧʦʨʪʠʚʥʦʡ ʠ ʭʫʜʦʞʝʩʪʚʝʥʥʦʡ ʛʠʤʥʘʩʪʠʢʦʡ. 

ʅʘ ʪʝʨʨʠʪʦʨʠʠ ʢʦʤʧʣʝʢʩʘ ʩʦʟʜʘʥʘ ʙʘʟʘ ʜʣʷ 

ʧʨʦʚʝʜʝʥʠʷ ʚʩʝʨʦʩʩʠʡʩʢʠʭ ʠ ʤʝʞʜʫʥʘʨʦʜʥʳʭ 

ʫʯʝʙʥʦ-ʪʨʝʥʠʨʦʚʦʯʥʳʭ ʩʙʦʨʦʚ, ʝʩʪʴ ʚʩʝ ʫʩʣʦʚʠʷ 

ʜʣʷ ʧʨʦʞʠʚʘʥʠʷ, ʧʠʪʘʥʠʷ, ʪʨʝʥʠʨʦʚʦʢ ʠ ʧʨʦʚʝʜʝ-

ʥʠʷ ʩʧʦʨʪʠʚʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ ʚʳʩʦʢʦʛʦ ʫʨʦʚʥʷ. 

ʈʘʟʤʝʨʳ ʟʘʣʦʚ ʩʧʦʨʪʠʚʥʦʡ ʠ ʭʫʜʦʞʝʩʪʚʝʥʥʦʡ ʛʠʤ-

ʥʘʩʪʠʢʠ ʚʳʧʦʣʥʝʥʳ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʪʨʝʙʦʚʘʥʠʷʤʠ 

ʌʀɾ. 

ʍʦʨʦʰʘʷ ʪʨʘʥʩʧʦʨʪʥʘʷ ʨʘʟʚʷʟʢʘ, ʫʜʦʙʥʦʝ ʨʘʩ-

ʧʠʩʘʥʠʝ ʨʘʙʦʪʳ ʬʠʪʥʝʩ-ʟʦʥʳ, ʚʤʝʩʪʠʪʝʣʴʥʘʷ ʧʘʨ-

ʢʦʚʢʘ ʘʚʪʦʤʦʙʠʣʝʡ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʜʝʣʘʶʪ ʫʜʦʙʥʳʤ 

ʧʦʩʝʱʝʥʠʝ ʢʦʤʧʣʝʢʩʘ. 

ʄʥʦʛʦʵʪʘʞʥʦʝ ʟʜʘʥʠʝ ʋʉʎ çɻʨʘʮʠʷè ʦʩʥʘ-

ʱʝʥʦ ʣʠʬʪʘʤʠ, ʢʦʪʦʨʳʝ ʜʦʩʪʫʧʥʳ ʜʣʷ ʧʝʨʝʜʚʠʞʝ-

ʥʠʷ ʣʶʜʝʡ ʩ ʦʛʨʘʥʠʯʝʥʥʳʤʠ ʚʦʟʤʦʞʥʦʩʪʷʤʠ. ɿʘ 

ʙʝʟʦʧʘʩʥʦʩʪʴ ʠ ʧʦʨʷʜʦʢ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʩʧʦʨʪʠʚʥʦʛʦ 

ʢʦʤʧʣʝʢʩʘ ʦʪʚʝʯʘʝʪ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʝ ʦʭʨʘʥʥʦʝ 

ʧʨʝʜʧʨʠʷʪʠʝ. 

ʉʦʚʨʝʤʝʥʥʳʝ ʪʝʭʥʠʯʝʩʢʠʝ ʚʦʟʤʦʞʥʦʩʪʠ ʧʦʟ-

ʚʦʣʷʶʪ ʧʨʦʚʦʜʠʪʴ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʢʦʤ-

ʧʣʝʢʩʘ ʢʫʣʴʪʫʨʥʦ-ʤʘʩʩʦʚʳʝ ʤʝʨʦʧʨʠʷʪʠʷ: ʢʦʥ-

ʮʝʨʪʳ, ʚʳʩʪʘʚʢʠ, ʧʫʙʣʠʯʥʳʝ ʚʳʩʪʫʧʣʝʥʠʷ. ʇʨʠ 

ʋʉʎ çɻʨʘʮʠʷè ʨʘʙʦʪʘʝʪ ʢʦʤʬʦʨʪʘʙʝʣʴʥʘʷ ʛʦʩʪʠ-

ʥʠʮʘ ʥʘ 71 ʤʝʩʪʦ. 

ʊʘʙʣʠʮʘ ˉ 1 

ʉʪʦʠʤʦʩʪʴ ʨʘʟʤʝʱʝʥʠʷ ʩʧʦʨʪʠʚʥʳʭ ʢʦʤʘʥʜ ʚ ʩʨʝʜʩʪʚʘʭ ʨʘʟʤʝʱʝʥʠʷ (ʈʦʩʩʠʷ) 

ʉʨʝʜʩʪʚʦ 

ʨʘʟʤʝʱʝʥʠʷ 

ʄʝʩʪʦʨʘʩʧʦʣʦʞʝ-

ʥʠʝ 

ʎʝʥʘ ʥʦʤʝʨʘ ʟʘ ʩʫʪʢʠ 

ɻʦʩʪʠʥʠʮʘ 

çɹʘʡʢʘʣ ɹʠʟ-

ʥʝʩ ʎʝʥʪʨè 

ʀʨʢʫʪʩʢʘʷ ʦʙʣʘʩʪʴ, 

ʛʦʨʦʜ ʀʨʢʫʪʩʢ, ɹʘʡ-

ʢʘʣʴʩʢʘʷ ʫʣ., 279  

ʃʶʢʩ ï 14500 (2 ʯʝʣ.) 

ʉʪʫʜʠʦ ï 12400 (2 ʯʝʣ.) 

Cʪʘʥʜʘʨʪʥʳʡ ʥʦʤʝʨ ï 5850 (1 ʯʝʣ.) 

ʋʣʫʯʰʝʥʥʳʡ ʥʦʤʝʨ - 6500/7650 (1 ʯʝʣ.) 

ɼʚʫʭʤʝʩʪʥʳʡ ʥʦʤʝʨ - 5400/6500 (2 ʯʝʣ.) 

ɻʦʩʪʠʥʠʮʘ 

çʉʧʫʪʥʠʢè 

ʃʝʥʠʥʛʨʘʜʩʢʘʷ ʦʙ-

ʣʘʩʪʴ, ʛʦʨʦʜ ʉʘʥʢʪ-

ʇʝʪʝʨʙʫʨʛ, ʧʨʦʩʧ. 

ʊʦʨʝʟʘ, 36, ʢʦʨʧ. 1 

ɼʚʫʭʤʝʩʪʥʳʡ (ʉʪʘʥʜʘʨʪ Double/Twin) ï 2800 (2 ʯʝʣ.) 

ɼʚʫʭʤʝʩʪʥʳʡ (ɹʠʟʥʝʩ, 2-ʢʦʤʥʘʪʥʳʡ) ï 5860 (2 ʯʝʣ.) 

ʆʪʝʣʴ çʄʦʣ-

ʥʠʷè 

ʈʦʩʩʠʷ, ʂʨʘʩʥʦʜʘʨ-

ʩʢʠʡ ʢʨʘʡ, ʊʫʘʧʩʠʥ-

ʩʢʠʡ ʨʘʡʦʥ, ʩʝʣʦ 

ʅʝʙʫʛ 

ʆʜʥʦʤʝʩʪʥʳʡ ʥʦʤʝʨ 1 ʢʘʪʝʛʦʨʠʠ (ʩ ʦʜʥʦʩʧʘʣʴʥʦʡ ʢʨʦʚʘ-

ʪʴʶ) ï 4400 (1 ʯʝʣ.) 

2-ʭ ʤʝʩʪʥʳʡ ʥʦʤʝʨ 1-ʦʡ ʢʘʪʝʛʦʨʠʠ - 6740/4060 (2 ʯʝʣ.) 

2-ʭ ʤʝʩʪʥʳʡ ʥʦʤʝʨ ɼʞʫʥʠʦʨ ʩʶʠʪ - 10660/6020 (2 ʯʝʣ.) 

2-ʭ ʤʝʩʪʥʳʡ ʥʦʤʝʨ ʣʶʢʩ - 15260/8320 (2 ʯʝʣ.) 

ɸʧʘʨʪʘʤʝʥʪʳ -19280/10330 (3 ʯʝʣ.) 

ʆʪʝʣʴ çɸʚ-

ʨʦʨʘè 

ʂʨʘʩʥʦʜʘʨʩʢʠʡ 

ʢʨʘʡ, ɸʥʘʧʘ, ʩʝʣʦ 

ɺʠʪʷʟʝʚʦ, ʖʞʥʳʡ 

ʧʨʦʩʧ., 32, 

ɼʚʫʭʤʝʩʪʥʳʡ ʩʪʘʥʜʘʨʪ ï 2100 (2 ʯʝʣ.) 

ʉʝʤʝʡʥʳʡ ï 3000(3 ʯʝʣ.) 

ʉʪʫʜʠʦ ï 3300 (2 ʯʝʣ.) 

ʉʪʫʜʠʦ+ - 4200 (2 ʯʝʣ.) 

ʃʶʢʩ ï 4400(2 ʯʝʣ.) 

ɻʦʩʪʠʥʠʮʘ 

çɸʚʠʘʪʦʨè 

ʈʝʩʧʫʙʣʠʢʘ ʊʘʪʘʨ-

ʩʪʘʥ, ʛʦʨʦʜ ʂʘʟʘʥʴ, 

ʫʣ. ɸʢʘʜʝʤʠʢʘ ʇʘʚ-

ʣʦʚʘ, 1 

ʊʨʝʭʤʝʩʪʥʳʡ (ʕʢʦʥʦʤ ʩ ʦʙʱʝʡ ʚʘʥʥʦʡ ʢʦʤʥʘʪʦʡ) ï 2000 (3ʯʝʣ.) 

ʏʝʪʳʨʝʭʤʝʩʪʥʳʡ (ʕʢʦʥʦʤ ʩ ʦʙʱʝʡ ʚʘʥʥʦʡ ʢʦʤʥʘʪʦʡ) ï 3800 (4 

ʯʝʣ.) 

ɼʚʫʭʤʝʩʪʥʳʡ (ʕʢʦʥʦʤ ʩ ʦʙʱʝʡ ʚʘʥʥʦʡ ʢʦʤʥʘʪʦʡ) ï 2400 (2 ʯʝʣ.) 

ɼʚʫʭʤʝʩʪʥʳʡ (ʉʪʘʥʜʘʨʪ) ï 3200 (2 ʯʝʣ.) 

ʏʝʪʳʨʝʭʤʝʩʪʥʳʡ (ʉʝʤʝʡʥʳʡ) ï 4500 (4 ʯʝʣ.) 

ʇʦʣʫʣʶʢʩ ï 3700 (2 ʯʝʣ.) 

ʉʪʫʜʠʦ ï 5500 (3 ʯʝʣ.) 

http://gracia-sport.ru/uslugi/hotel/
http://gracia-sport.ru/uslugi/nashi_kafe/
http://gracia-sport.ru/uslugi/zal/
http://gracia-sport.ru/uslugi/zal/
http://gracia-sport.ru/uslugi/fitnes/
http://gracia-sport.ru/uslugi/konferenc-zaly/
http://www.gosaviator.ru/
http://www.gosaviator.ru/
http://авиатор-отель.рф/booking?in=20.04.2019&out=21.04.2019&rooms%5b4349%5d%5b116351%5d=1
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ɻʦʩʪʠʥʠʮʘ 

çɼʝʩʥʘè 

ɹʨʷʥʩʢʘʷ ʦʙʣʘʩʪʴ, 

ʛʦʨʦʜ ɹʨʷʥʩʢ, ʧʨʦʩʧ. 

ʃʝʥʠʥʘ, 39 

ʃʶʢʩ ï 3500 (2 ʯʝʣ.) 

ʇʦʣʫʣʶʢʩ ï 2700 (2 ʯʝʣ.) 

ɼʚʫʭʤʝʩʪʥʳʡ ʩʪʘʥʜʘʨʪ ï 2100 (2 ʯʝʣ.) 

ʆʜʥʦʤʝʩʪʥʳʡ ʩʪʘʥʜʘʨʪ ï 1700 (1 ʯʝʣ.) 

ʋʯʝʙʥʦ-ʩʧʦʨ-

ʪʠʚʥʳʡ ʮʝʥʪʨ 

çɻʨʘʮʠʷè 

ʉʘʤʘʨʩʢʘʷ ʦʙʣʘʩʪʴ, 

ʛʦʨʦʜ ʉʘʤʘʨʘ, 

ʫʣ.ʌʠʟʢʫʣʴʪʫʨʥʘʷ, 

116 

ʏʝʪʳʨʝʭʤʝʩʪʥʳʡ ʩʪʘʥʜʘʨʪ ï 3600 (4 ʯʝʣ.) 

ɼʚʫʭʤʝʩʪʥʳʡ ʩʪʘʥʜʘʨʪ ï 2000 (2 ʯʝʣ.) 

ʆʜʥʦʤʝʩʪʥʳʡ ʩʪʘʥʜʘʨʪ ï 1000 ( 1 ʯʝʣ.) 

ɼʞʫʥʠʦʨ ï 3000 ( 2 ʯʝʣ) 

ʃʶʢʩ ï 4000 (2 ʯʝʣ.) 

ɼʘʥʥʳʝ ʩʨʝʜʩʪʚʘ ʨʘʟʤʝʱʝʥʠʷ ʩʦʦʪʚʝʪʩʪʚʫʶʪ 

ʚʩʝʤ ʪʨʝʙʦʚʘʥʠʷʤ ʨʘʟʤʝʱʝʥʠʷ ʠ ʥʘʭʦʞʜʝʥʠʷ ʩʧʦʨ-

ʪʠʚʥʳʭ ʢʦʤʘʥʜ ʨʘʟʣʠʯʥʳʭ ʫʨʦʚʥʝʡ. ʂʦʥʝʯʥʦ, ʵʪʦʪ 

ʩʧʠʩʦʢ ʥʝʧʦʣʥʳʡ, ʪ.ʢ. ʩʫʱʝʩʪʚʫʝʪ ʤʥʦʞʝʩʪʚʦ ʘʥʘ-

ʣʦʛʠʯʥʳʭ ʛʦʩʪʠʥʠʮ, ʩʧʦʨʪʠʚʥʳʭ ʙʘʟ ʠ ʪ.ʜ. ʆʪʝʣʠ ʩ 

ʥʘʩʪʦʷʱʠʤ ʩʧʦʨʪʠʚʥʳʤ ʫʢʣʦʥʦʤ ʥʘʯʘʣʠ ʧʦʷʚ-

ʣʷʪʴʩʷ ʥʘ ʨʳʥʢʝ ʥʝ ʪʘʢ ʜʘʚʥʦ. ʇʦʥʷʪʠʝ çʩʧʦʨʪ-

ʦʪʝʣʴè ʧʦʢʘ ʥʝ ʧʨʠʞʠʣʦʩʴ ʚ ʛʦʩʪʠʥʠʯʥʦʤ ʙʠʟʥʝʩʝ ʠ 

ʫʩʪʫʧʘʝʪ ʧʦ ʫʟʥʘʚʘʝʤʦʩʪʠ ʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʶ ʪʘ-

ʢʠʤ ʪʝʨʤʠʥʘʤ, ʢʘʢ çʙʠʟʥʝʩ-ʦʪʝʣʴè ʠʣʠ çʢʦʥʬʝ-

ʨʝʥʮ-ʦʪʝʣʴè, ʧʦʵʪʦʤʫ ʵʪʘ ʥʠʰʘ ʷʚʣʷʝʪʩʷ ʨʝʥʪʘʙʝʣʴ-

ʥʦʡ ʜʣʷ ʙʫʜʫʱʝʛʦ ʨʘʟʚʠʪʠʷ. ʅʝʩʦʤʥʝʥʥʦ, ʭʦʯʝʪʩʷ 

ʚʝʨʠʪʴ ʚ ʪʦ, ʯʪʦ ʧʦʜʦʙʥʳʭ ʢʦʤʧʣʝʢʩʦʚ ʠ ʩʨʝʜʩʪʚ 

ʨʘʟʤʝʱʝʥʠʷ ʜʣʷ ʩʧʦʨʪʩʤʝʥʦʚ ʚ ʈʦʩʩʠʠ ʩ ʢʘʞʜʳʤ 

ʛʦʜʦʤ ʙʫʜʝʪ ʫʚʝʣʠʯʠʚʘʪʴʩʷ. 
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APPLICATION OF THE METHOD OF ñPROTECTIVE STARTUPò IN THE DEVELOPMENT OF 

INNOVATION IN THE SPHERE OF ENVIRONMENTAL PROTECTION  

 

ɸʥʥʦʪʘʮʠʷ. 

ɺ ʜʘʥʥʦʡ ʨʘʙʦʪʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʧʦʜʭʦʜ ʢ ʫʧʨʘʚʣʝʥʠʶ ʠʥʥʦʚʘʮʠʝʡ ʚ ʩʬʝʨʝ ʦʭʨʘʥʳ ʦʢʨʫʞʘʶʱʝʡ 

ʩʨʝʜʳ, ʘ ʠʤʝʥʥʦ - ʨʝʘʛʝʥʪʘ ʜʣʷ ʦʙʝʟʟʘʨʘʞʠʚʘʥʠʷ ʠ ʯʘʩʪʠʯʥʦʡ ʫʪʠʣʠʟʘʮʠʠ ʦʪʭʦʜʦʚ. ɼʣʷ ʵʪʦʛʦ ʠʟʫʯʘʶʪʩʷ 

ʪʝʦʨʝʪʠʯʝʩʢʠʝ ʦʩʥʦʚʳ ʫʧʨʘʚʣʝʥʠʷ ʠʥʥʦʚʘʮʠʷʤʠ, ʠʥʥʦʚʘʮʠʦʥʥʳʝ ʩʚʦʡʩʪʚʘ ʨʝʘʛʝʥʪʘ ʄʄʊ-ɹɼ, ʝʛʦ ʮʝʣʝʚʘʷ 

ʘʫʜʠʪʦʨʠʷ. ɼʘʣʝʝ ʜʝʣʘʝʪʩʷ ʚʳʚʦʜ ʦ ʮʝʣʝʩʦʦʙʨʘʟʥʦʩʪʠ ʧʨʠʤʝʥʝʥʠʷ ʤʝʪʦʜʘ çʙʝʨʝʞʣʠʚʦʛʦè ʩʪʘʨʪʘʧʘ ʥʘ 

ʚʳʙʨʘʥʥʦʤ ʧʨʝʜʧʨʠʷʪʠʠ. 

Abstract. 

This paper discusses an approach to managing innovation in the field of environmental protection, namely, 

a reagent for disinfection and partial waste disposal. To this end, the theoretical foundations of innovation man-

agement, the innovative properties of the MMT-BD reagent, its target audience are studied. Next, a conclusion is 

made about the feasibility of applying the ñleanò startup method in the selected enterprise. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʫʧʨʘʚʣʝʥʠʝ ʠʥʥʦʚʘʮʠʷʤʠ, ʙʝʨʝʞʣʠʚʳʡ ʩʪʘʨʪʘʧ, ʫʪʠʣʠʟʘʮʠʷ ʦʪʭʦʜʦʚ 

Keywords: innovation management, lean startup, waste management 

 

1. ʇʨʦʙʣʝʤʘ ʫʪʠʣʠʟʘʮʠʠ ʦʪʭʦʜʦʚ ʚ ʈʌ. 

 

ʇʨʦʙʣʝʤʘ ʦʭʨʘʥʳ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʜʦʩʪʘ-

ʪʦʯʥʦ ʘʢʪʫʘʣʴʥʘ ʚ ʈʦʩʩʠʠ ʩʝʛʦʜʥʷ. ʇʦ ʩʪʘʪʠʩʪʠʯʝ-

ʩʢʠʤ ʜʘʥʥʳʤ ʚʩʝʛʦ 7% ʚʩʝʭ ʦʪʭʦʜʦʚ ʚ ʈʌ ʧʦʜʚʝʨ-

ʛʘʝʪʩʷ ʦʙʨʘʙʦʪʢʝ, ʦʩʪʘʣʴʥʳʝ ʞʝ 93% ʪʘʢ ʠ ʦʩʪʘʶʪʩʷ 

ʥʘ ʧʦʣʠʛʦʥʘʭ. ʇʨʦʮʝʩʩ ʨʘʟʣʦʞʝʥʠʷ ʠ ʛʥʠʝʥʠʷ ʙʦʣʴ-

ʰʠʥʩʪʚʘ ʪʘʢʠʭ ʦʪʭʦʜʦʚ ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ ʟʘʨʘʞʝ-

ʥʠʶ ʧʨʠʣʝʛʘʶʱʠʭ ʢ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʤ ʪʝʨʨʠʪʦ-

ʨʠʷʤ ʦʢʨʝʩʪʥʦʩʪʝʡ, ʢʦʪʦʨʳʝ ʯʘʱʝ ʚʩʝʛʦ ʟʘʩʝʣʝʥʳ 

ʞʠʪʝʣʷʤʠ ʤʝʛʘʧʦʣʠʩʦʚ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʙʦʣʴʰʦʝ 

ʢʦʣʠʯʝʩʪʚʦ ʞʠʪʝʣʝʡ ʩʪʘʣʢʠʚʘʶʪʩʷ ʩ ʨʠʩʢʦʤ ʫʭʫʜ-

ʰʝʥʠʷ ʟʜʦʨʦʚʴʷ. 

 

2. ʇʦʜʭʦʜ LEAN STARTUP ʚ ʫʧʨʘʚʣʝʥʠʠ ʠʥ-

ʥʦʚʘʮʠʷʤʠ. 

 

ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʠʥʥʦʚʘʮʠʦʥʥʘʷ ʜʝʷʪʝʣʴ-

ʥʦʩʪʴ ʚ ʢʘʢʦʡ-ʪʦ ʩʪʝʧʝʥʠ ʧʨʠʩʫʱʘ ʢʘʞʜʦʤʫ ʧʨʦʠʟ-

ʚʦʜʩʪʚʝʥʥʦʤʫ ʧʨʝʜʧʨʠʷʪʠʶ. ɼʘʞʝ ʝʩʣʠ ʧʨʝʜʧʨʠʷ-

ʪʠʝ ʥʝ ʥʘʭʦʜʠʪʩʷ ʥʘ ʣʠʜʠʨʫʶʱʠʭ ʧʦʟʠʮʠʷʭ ʨʳʥʢʘ 

ʠʥʥʦʚʘʮʠʡ, ʪʦ ʚ ʢʘʢʦʡ-ʪʦ ʤʦʤʝʥʪ ʚʨʝʤʝʥʠ ʩʚʦʝʛʦ 

ʩʫʱʝʩʪʚʦʚʘʥʠʷ ʦʥʦ ʩʪʦʣʢʥʝʪʩʷ ʩ ʥʝʦʙʭʦʜʠʤʦʩʪʴʶ 

ʦʙʥʦʚʠʪʴ ʠʣʠ ʟʘʤʝʥʠʪʴ ʫʩʪʘʨʝʚʰʠʝ ʪʝʭʥʦʣʦʛʠʠ ʠ 

ʧʨʦʜʫʢʪʳ, ʫ ʢʦʪʦʨʳʭ, ʢʘʢ ʠʟʚʝʩʪʥʦ, ʠʤʝʝʪʩʷ ʞʠʟ-

ʥʝʥʥʳʡ ʮʠʢʣ. ʀʥʥʦʚʘʮʠʦʥʥʳʝ ʧʨʦʮʝʩʩʳ, ʠʭ ʚʦʧʣʦ-

ʱʝʥʠʝ ʚ ʥʦʚʳʭ ʧʨʦʜʫʢʪʘʭ ʠ ʥʦʚʦʡ ʪʝʭʥʠʢʝ ʷʚʣʷ-

ʶʪʩʷ ʦʩʥʦʚʦʡ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ.  

ʋʧʨʘʚʣʝʥʠʝ ʠʥʥʦʚʘʮʠʷʤʠ ʧʨʝʜʧʦʣʘʛʘʝʪ ʬʦʨ-

ʤʠʨʦʚʘʥʠʝ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝ-

ʥʠʷ, ʪ.ʝ. ʬʦʨʤ ʠ ʤʝʪʦʜʦʚ ʫʧʨʘʚʣʝʥʠʷ ʠʥʥʦʚʘʮʠʦʥ-

ʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʴʶ, ʢʦʪʦʨʳʝ ʚ ʟʥʘʯʠʪʝʣʴʥʦʡ ʤʝʨʝ 

ʦʧʨʝʜʝʣʷʶʪʩʷ ʭʘʨʘʢʪʝʨʦʤ ʦʩʫʱʝʩʪʚʣʷʝʤʳʭ ʥʦʚʦʚ-

ʚʝʜʝʥʠʡ. [1.] 

ʄʝʥʝʜʞʤʝʥʪ ʠʥʥʦʚʘʮʠʡ ʚʦ ʤʥʦʛʦ ʦʪʣʠʯʘʝʪʩʷ 

ʦʪ ʦʙʳʯʥʦʛʦ ʤʝʥʝʜʞʤʝʥʪʘ, ʪʘʢ ʢʘʢ ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ 

ʙʦʣʴʰʠʤ ʢʦʣʠʯʝʩʪʚʦʤ ʨʠʩʢʦʚ, ʩʚʷʟʘʥʥʳʭ ʩ ʚʳʚʝʜʝ-

ʥʠʝʤ ʥʦʚʦʛʦ ʧʨʦʜʫʢʪʘ, ʫʩʣʫʛʠ ʠ ʪ.ʜ. ʥʘ ʨʳʥʦʢ, ʧʦ-

ʵʪʦʤʫ ʨʘʩʩʤʦʪʨʠʤ ʥʝʩʢʦʣʴʢʦ ʤʝʪʦʜʦʚ ʫʧʨʘʚʣʝʥʠʷ ʚ 

ʫʩʣʦʚʠʷʭ ʯʨʝʟʚʳʯʘʡʥʳʭ ʨʠʩʢʦʚ. 

ʕʨʠʢ ʈʠʩ, ʘʤʝʨʠʢʘʥʩʢʠʡ ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʴ, ʧʠ-

ʦʥʝʨ ʜʚʠʞʝʥʠʷ çɹʝʨʝʞʣʠʚʳʡ ʩʪʘʨʪʘʧè, ʠʟʚʝʩʪʥʳʡ 

ʙʣʦʛʝʨ ʚ ʩʬʝʨʝ ʙʠʟʥʝʩʘ ʚ ʦʙʣʘʩʪʠ ʚʳʩʦʢʠʭ ʪʝʭʥʦʣʦ-

ʛʠʡ, ʘʚʪʦʨ ʢʥʠʛʠ çɹʠʟʥʝʩ ʩ ʥʫʣʷ. ʄʝʪʦʜ Lean 

startupè, ʨʘʩʩʤʘʪʨʠʚʘʝʪ ʢʦʥʮʝʧʮʠʶ çʙʝʨʝʞʣʠʚʦʛʦ 

ʧʨʦʠʟʚʦʜʩʪʚʘè ʢʘʢ ʦʩʥʦʚʫ ʫʧʨʘʚʣʝʥʠʷ ʠʥʥʦʚʘʮʠ-

ʷʤʠ. ʕʪʘ ʤʝʪʦʜʠʢʘ, ʠʩʧʦʣʴʟʫʷ ʥʘʫʯʥʳʡ ʧʦʜʭʦʜ, ʧʦ-

ʤʦʛʘʝʪ ʙʠʟʥʝʩʫ ʨʘʟʚʠʚʘʪʴʩʷ ʠ ʠʟʙʝʛʘʪʴ ʣʠʰʥʠʭ ʟʘ-

ʪʨʘʪ. [2.] 

ʅʝʩʤʦʪʨʷ ʥʘ ʪʦ, ʯʪʦ ʧʦʯʪʠ ʫ ʚʩʝʭ ʩʪʘʨʪʘʧʦʚ 

ʠʤʝʶʪʩʷ ʙʠʟʥʝʩ-ʧʣʘʥ, ʧʨʦʜʫʤʘʥʥʳʝ ʙʠʟʥʝʩ-ʤʦ-

ʜʝʣʠ, ʤʝʪʦʜʳ ʚʳʭʦʜʘ ʥʘ ʨʳʥʦʢ, ʧʦʜʢʨʝʧʣʝʥʥʳʝ ʨʘʩ-

ʯʝʪʘʤʠ, ʠ ʜʘʞʝ ʢʨʫʧʥʳʝ ʠʥʚʝʩʪʠʮʠʠ, ʙʦʣʴʰʠʥʩʪʚʫ 

ʠʟ ʥʠʭ ʪʘʢ ʠ ʥʝ ʫʜʘʝʪʩʷ ʚʳʡʪʠ ʥʘ ʨʳʥʦʢ. 

ʕʨʠʢ ʈʠʩ ʦʙʲʷʩʥʷʝʪ ʵʪʦ ʪʝʤ, ʯʪʦ ʫʧʨʘʚʣʝʥʠʝ ʚ 

ʫʩʣʦʚʠʷʭ ʩʫʱʝʩʪʚʫʶʱʝʛʦ ʙʠʟʥʝʩʘ ʥʝ ʧʨʠʤʝʥʠʤ ʢ 

ʩʪʘʨʪʘʧʘʤ. 

ɼʝʡʩʪʚʠʷ ʩʪʘʨʪʘʧʦʚ ʧʨʦʠʩʭʦʜʷʪ ʚ ʫʩʣʦʚʠʷʭ 

ʯʨʝʟʚʳʯʘʡʥʦʡ ʥʝʦʧʨʝʜʝʣʝʥʥʦʩʪʠ, ʠ ʵʪʦ ʦʙʷʟʘʪʝʣʴʥʦ 

ʜʦʣʞʥʦ ʙʳʪʴ ʫʯʪʝʥʦ ʧʨʠ ʝʛʦ ʟʘʧʫʩʢʝ. ʉʪʘʨʪʘʧ ʜʦʣ-

ʞʝʥ ʙʳʪʴ ʛʠʙʢʠʤ ʥʘ ʥʘʯʘʣʴʥʳʭ ʵʪʘʧʘʭ ʨʘʟʚʠʪʠʷ, 

ʯʪʦʙʳ ʚ ʜʘʣʴʥʝʡʰʝʤ ʫʯʠʪʳʚʘʪʴ ʩʚʦʠ ʦʰʠʙʢʠ, ʟʥʘ-

ʯʠʪ, ʥʫʞʥʦ ʠʟʙʝʛʘʪʴ ʢʨʫʧʥʳʭ ʟʘʪʨʘʪ. ʕʪʦ ʠ ʝʩʪʴ ʦʩ-

ʥʦʚʘ ʧʦʜʭʦʜʘ LEAN, ʮʝʣʴʶ ʢʦʪʦʨʦʛʦ ʷʚʣʷʝʪʩʷ ʧʦ-

ʚʳʰʝʥʠʝ ʰʘʥʩʦʚ ʩʪʘʨʪʘʧʦʚ ʥʘ ʫʩʧʝʭ. 
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ʇʦʢʘ ʧʨʝʜʧʨʠʷʪʠʝ ʝʱʝ ʥʝ ʟʘʧʫʩʪʠʣʦ ʧʨʦʜʫʢʪ, 
ʦʥʦ ʥʝ ʤʦʞʝʪ ʦʮʝʥʠʪʴ ʩʪʝʧʝʥʴ ʧʦʣʝʟʥʦʩʪʠ ʧʨʦʜʫʢʪʘ 
ʜʣʷ ʧʦʪʨʝʙʠʪʝʣʷ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʚʘʞʥʝʡʰʘʷ ʟʘ-
ʜʘʯʘ ʩʪʘʨʪʘʧʘ ï ʩʧʦʩʦʙʥʦʩʪʴ ʦʧʝʨʘʪʠʚʥʦ ʧʦʥʠʤʘʪʴ, 
ʯʪʦ ʥʫʞʥʦ ʨʳʥʢʫ, ʯʪʦ ʥʫʞʥʦ ʮʝʣʝʚʦʡ ʘʫʜʠʪʦʨʠʠ, ʠ 
ʧʦʜʩʪʨʘʠʚʘʪʴʩʷ ʧʦʜ ʵʪʦ ʚ ʢʨʘʪʯʘʡʰʠʝ ʩʨʦʢʠ. 
ɸʚʪʦʨ ʢʥʠʛʠ çɹʠʟʥʝʩ ʩ ʥʫʣʷ. ʄʝʪʦʜ Lean 

startupè ʩʨʘʚʥʠʚʘʝʪ ʫʧʨʘʚʣʝʥʠʝ ʩʪʘʨʪʘʧʘ ʩ ʚʦʞʜʝ-
ʥʠʝʤ ʘʚʪʦʤʦʙʠʣʷ. ɼʝʡʩʪʚʠʪʝʣʴʥʦ, ʚʦʞʜʝʥʠʝ ʘʚʪʦ-
ʤʦʙʠʣʷ ʪʨʝʙʫʝʪ ʦʧʝʨʘʪʠʚʥʦʡ ʨʝʘʢʮʠʠ ʥʘ ʠʟʤʝʥʝʥʠʝ 
ʜʦʨʦʞʥʦʡ ʩʠʪʫʘʮʠʠ, ʪʘʢ ʞʝ, ʢʘʢ ʪʨʝʙʫʝʪ ʵʪʦ ʫʧʨʘʚ-
ʣʝʥʠʝ ʚ ʫʩʣʦʚʠʷʭ ʧʦʣʥʦʡ ʥʝʦʧʨʝʜʝʣʝʥʥʦʩʪʠ. 
çɺʤʝʩʪʦ ʨʘʟʨʘʙʦʪʢʠ ʩʣʦʞʥʳʭ ʧʣʘʥʦʚ, ʦʩʥʦʚʘʥ-

ʥʳʭ ʥʘ ʧʨʝʜʧʦʣʦʞʝʥʠʷʭ, ʚʳ ʩʤʦʞʝʪʝ ʚʥʦʩʠʪʴ ʧʦ-
ʩʪʦʷʥʥʳʝ ʢʦʨʨʝʢʪʠʚʳ ʣʝʛʢʠʤ ʧʦʚʦʨʦʪʦʤ ʨʫʣʷ. ʕʪʦ 
ʠ ʥʘʟʳʚʘʝʪʩʷ ʮʠʢʣʦʤ ʦʙʨʘʪʥʦʡ ʩʚʷʟʠ çʩʦʟʜʘʪʴ-ʦʮʝ-
ʥʠʪʴ-ʥʘʫʯʠʪʴʩʷèè 
ʇʨʝʜʧʨʠʥʠʤʘʪʝʣʷʤ ʥʝʦʙʭʦʜʠʤʦ ʥʝ ʧʨʦʩʪʦ ʜʝ-

ʣʘʪʴ ʧʨʝʜʧʦʣʦʞʝʥʠʷ ʦ ʞʝʣʘʥʠʷʭ ʢʣʠʝʥʪʘ, ʥʦ ʠ 
ʥʘʫʯʠʪʴʩʷ ʧʨʦʚʝʨʷʪʴ ʩʚʦʠ ʛʠʧʦʪʝʟʳ, ʪʝʤ ʩʘʤʳʤ ʚʳ-
ʷʚʣʷʷ ʪʦ, ʯʪʦ ʥʘ ʩʘʤʦʤ ʜʝʣʝ ʭʦʯʝʪ ʧʦʪʨʝʙʠʪʝʣʴ, ʠ 
ʚʥʦʩʷ ʢʦʨʨʝʢʪʠʚʳ ʚ ʩʚʦʡ ʧʨʦʜʫʢʪ ʫʯʝʪʦʤ ʧʦʣʫʯʝʥ-
ʥʦʡ ʠʥʬʦʨʤʘʮʠʠ. 
ʄʝʪʦʜ Lean Startup ʠʟʥʘʯʘʣʴʥʦ ʥʘʧʨʘʚʣʝʥ ʥʝ 

ʥʘ ʪʦ, ʯʪʦʙʳ ʩʦʟʜʘʪʴ ʠʜʝʘʣʴʥʳʡ ʧʨʦʜʫʢʪ, ʘ ʥʘ ʪʦ, 
ʯʪʦʙʳ ʚʳʧʫʩʪʠʪʴ MVP = minimal viable product (ʤʠ-
ʥʠʤʘʣʴʥʳʡ ʨʘʙʦʯʠʡ ʧʨʦʜʫʢʪ) ʠ ʧʦʣʫʯʠʪʴ ʦʙʨʘʪʥʫʶ 
ʩʚʷʟʴ ʦʪ ʮʝʣʝʚʦʡ ʘʫʜʠʪʦʨʠʠ ʜʣʷ ʧʦʥʠʤʘʥʠʷ ʠʭ ʨʝ-
ʘʣʴʥʳʭ ʧʦʪʨʝʙʥʦʩʪʝʡ. ɺ ʪʘʢʦʤ ʩʣʫʯʘʝ ʦʰʠʙʢʘ ʥʝ 
ʧʨʠʥʦʩʠʪ ʙʦʣʴʰʠʭ ʟʘʪʨʘʪ, ʜʘ ʠ ʧʦʣʫʯʝʥʥʘʷ ʠʥʬʦʨ-
ʤʘʮʠʷ ʙʫʜʝʪ ʦʯʝʥʴ ʮʝʥʥʦʡ, ʘ ʧʨʦʜʫʢʪ, ʚʳʧʫʱʝʥʥʳʡ 
ʚ ʠʪʦʛʝ, ʥʘʡʜʝʪ ʩʚʦʠʭ ʧʦʪʨʝʙʠʪʝʣʝʡ. 
ʇʦʜʭʦʜ Lean Startup ʧʦʟʚʦʣʷʝʪ ʦʮʝʥʠʪʴ ʢʘʞ-

ʜʳʡ ʧʫʥʢʪ ʙʠʟʥʝʩ-ʧʣʘʥʘ ʦʧʳʪʥʳʤ ʧʫʪʝʤ. ʆʥ ʜʘʝʪ 
ʧʦʣʥʦʝ ʧʨʘʚʦ ʩʪʘʨʪʘʧʫ ʩʦʚʝʨʰʘʪʴ ʦʰʠʙʢʠ ʠ ʪʝʨʧʝʪʴ 
ʥʝʫʜʘʯʠ. 
ɺ ʢʥʠʛʝ ʦʯʝʥʴ ʯʝʪʢʦ ʦʧʠʩʘʥʦ ʪʦ, ʢʘʢ ʣʶʙʦʡ 

ʩʪʘʨʪʘʧ ʤʦʞʝʪ ʧʝʨʝʡʪʠ ʢ ʧʨʘʢʪʠʢʝ: 
ʀʟʥʘʯʘʣʴʥʦ ʧʨʝʜʣʘʛʘʝʪʩʷ ʨʘʟʙʠʪʴ ʚʠʜʝʥʠʝ ʥʘ 

ʯʘʩʪʠ. ʕʨʠʢ ʈʠʩ ʚʳʜʝʣʷʝʪ ʜʚʝ ʥʘʠʙʦʣʝʝ ʚʘʞʥʳʝ 
ʧʨʝʜʧʦʣʦʞʝʥʠʷ ʜʣʷ ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʝʡ ï ʵʪʦ ʛʠʧʦ-
ʪʝʟʳ ʮʝʥʥʦʩʪʠ ʠ ʨʦʩʪʘ. 
ɻʠʧʦʪʝʟʘ ʮʝʥʥʦʩʪʠ ʥʘʧʨʘʚʣʝʥʘ ʥʘ ʦʧʨʝʜʝʣʝʥʠʝ 

ʪʦʛʦ, ʥʘʩʢʦʣʴʢʦ ʮʝʥʝʥ ʙʫʜʝʪ ʜʣʷ ʧʦʢʫʧʘʪʝʣʷ ʚʳʧʫʩ-
ʢʘʝʤʳʡ ʧʨʦʜʫʢʪ ʧʦʩʣʝ ʪʦʛʦ, ʢʘʢ ʦʥ ʥʘʯʥʝʪ ʠʤ ʧʦʣʴ-
ʟʦʚʘʪʴʩʷ (ʠʣʠ ʝʛʦ ʧʦʪʨʝʙʣʷʪʴ). ɻʠʧʦʪʝʟʘ ʚʳʜʚʠʛʘ-
ʝʪʩʷ ʚʩʣʝʜʩʪʚʠʝ ʪʦʛʦ, ʯʪʦ ʦʧʨʦʩʳ ʮʝʣʝʚʦʡ ʘʫʜʠʪʦ-
ʨʠʠ ʥʝ ʤʦʛʫʪ ʜʘʪʴ ʪʦʯʥʦʛʦ ʦʪʚʝʪʘ ʥʘ ʜʘʥʥʳʡ ʚʦʧʨʦʩ, 
ʯʪʦ ʥʝ ʩʢʘʞʝʰʴ ʦʙ ʵʢʩʧʝʨʠʤʝʥʪʝ, ʨʝʟʫʣʴʪʘʪʳ ʢʦʪʦ-
ʨʦʛʦ ʙʫʜʫʪ ʧʨʝʜʩʪʘʚʣʝʥʳ ʢʦʥʢʨʝʪʥʳʤʠ ʯʠʩʣʦʚʳʤʠ 
ʜʘʥʥʳʤʠ. 
ʇʨʦʚʝʨʢʘ ʛʠʧʦʪʝʟʳ ʨʦʩʪʘ ʩʦʩʪʦʠʪ ʚ ʦʮʝʥʢʝ 

ʪʦʛʦ, ʢʘʢ ʧʦʚʝʜʫʪ ʩʝʙʷ ʧʝʨʚʳʝ ʧʦʩʣʝʜʦʚʘʪʝʣʠ ʠ ʢʘʢ 
ʚ ʜʘʣʴʥʝʡʰʝʤ ʙʫʜʝʪ ʨʘʩʧʨʦʩʪʨʘʥʷʪʴʩʷ ʠʥʬʦʨʤʘ-
ʮʠʷ. 
ʆʙʨʘʪʥʘʷ ʩʚʷʟʴ, ʧʦʣʫʯʝʥʥʘʷ ʩʪʘʨʪʘʧʦʤ ʧʦʩʣʝ 

ʧʨʦʚʝʜʝʥʥʳʭ ʵʢʩʧʝʨʠʤʝʥʪʦʚ, ʤʦʞʝʪ ʙʳʪʴ ʚ ʢʘʯʝ-
ʩʪʚʝʥʥʦʤ ʚʠʜʝ (ʯʪʦ ʚ ʧʨʦʜʫʢʪʝ ʧʨʠʚʣʝʢʘʪʝʣʴʥʦ, ʘ 
ʯʪʦ ʥʝʪ) ʠʣʠ ʚ ʢʦʣʠʯʝʩʪʚʝʥʥʦʤ (ʥʘʧʨʠʤʝʨ, ʩʢʦʣʴʢʦ 
ʣʶʜʝʡ ʥʘʯʘʣʠ ʠʩʧʦʣʴʟʦʚʘʪʴ ʜʘʥʥʳʡ ʧʨʦʜʫʢʪ) 
ɺ ʦʩʥʦʚʝ ʢʦʥʮʝʧʮʠʠ Lean Startup ʣʝʞʠʪ ʮʠʢʣ 

ʦʙʨʘʪʥʦʡ ʩʚʷʟʠ çʩʦʟʜʘʪʴ-ʦʮʝʥʠʪʴ-ʥʘʫʯʠʪʴʩʷè. 
ʎʝʣʴ, ʢ ʢʦʪʦʨʦʡ ʜʦʣʞʝʥ ʩʪʨʝʤʠʪʴʩʷ ʧʨʝʜʧʨʠʥʠʤʘ-
ʪʝʣʴ ʥʘ ʵʪʘʧʝ ʫʧʨʘʚʣʝʥʠʝ ʩʪʘʨʪʘʧʦʤ ï ʩʦʢʨʘʱʝʥʠʝ 
ʚʨʝʤʝʥʠ ʮʠʢʣʘ ʦʙʨʘʪʥʦʡ ʩʚʷʟʠ. ʊʘʢ ʢʘʢ ʮʠʢʣ ʷʚʣʷ-
ʝʪʩʷ ʦʩʥʦʚʦʡ ʜʣʷ ʧʨʘʢʪʠʯʝʩʢʦʡ ʩʦʩʪʘʚʣʷʶʱʝʡ 

ʫʧʨʘʚʣʝʥʠʷ ʩʪʘʨʪʘʧʦʤ, ʥʝʦʙʭʦʜʠʤʦ ʨʘʩʩʤʦʪʨʝʪʴ 
ʚʩʝ ʝʛʦ ʵʣʝʤʝʥʪʳ. 
ʉʦʟʜʘʪʴ: ʂʘʢ ʫʞʝ ʙʳʣʦ ʩʢʘʟʘʥʦ ʨʘʥʝʝ, ʩʪʘʨʪʘʧʫ 

ʥʝʦʙʭʦʜʠʤʦ ʩʦʟʜʘʪʴ ʤʠʥʠʤʘʣʴʥʦ ʨʘʙʦʯʠʡ ʧʨʦʜʫʢʪ 
(MVP). ʉ ʝʛʦ ʩʦʟʜʘʥʠʷ ʥʘʯʠʥʘʝʪʩʷ ʮʠʢʣ çʩʦʟʜʘʪʴ-
ʦʮʝʥʠʪʴ-ʥʘʫʯʠʪʴʩʷè. 
ʊʘʢʦʡ ʩʳʨʦʡ ʧʨʦʜʫʢʪ, ʚʦʟʤʦʞʥʦ, ʙʫʜʝʪ ʣʠʰʝʥ 

ʪʦʡ ʩʘʤʦʡ ʥʫʞʥʦʡ ʦʧʮʠʠ, ʟʘ ʢʦʪʦʨʫʶ ʚʧʦʩʣʝʜʩʪʚʠʠ 
ʢʣʠʝʥʪʳ ʙʫʜʫʪ ʝʛʦ ʙʦʣʴʰʝ ʚʩʝʛʦ ʮʝʥʠʪʴ, ʦʜʥʘʢʦ ʝʤʫ 
ʜʦʩʪʘʪʦʯʥʦ ʙʳʪʴ ʪʘʢʠʤ, ʯʪʦʙʳ ʙʳʣʘ ʚʦʟʤʦʞʥʦʩʪʴ 
ʮʝʥʠʪʴ ʫʩʧʝʭ ʠʣʠ ʥʝʫʜʘʯʫ ʩʪʘʨʪʘʧʘ. 
ʕʪʘʧ çʦʮʝʥʠʪʴè ʧʨʝʜʧʦʣʘʛʘʝʪ ʦʧʨʝʜʝʣʝʥʠʝ 

ʪʦʛʦ, ʜʦʩʪʠʛʘʶʪʩʷ ʣʠ ʧʦʩʪʘʚʣʝʥʥʳʝ ʮʝʣʠ ʚ ʨʝʟʫʣʴ-
ʪʘʪʝ ʧʨʠʣʦʞʝʥʥʳʭ ʫʩʠʣʠʡ. ʕʪʦ ʠ ʝʩʪʴ ʟʥʘʯʠʪʝʣʴʥʦʝ 
ʦʪʣʠʯʠʝ ʦʪ ʩʪʘʥʜʘʨʪʥʳʭ ʤʝʪʦʜʦʚ ʦʮʝʥʢʠ: ʚ ʤʝʪʦʜʝ 
ʙʝʨʝʞʣʠʚʦʛʦ ʩʪʘʨʪʘʧʘ ʫʯʠʪʳʚʘʝʪʩʷ ʥʝ ʪʦʣʴʢʦ ʚʳ-
ʧʦʣʥʝʥʠʝ ʩʨʦʢʦʚ ʠ ʦʩʚʦʝʥʠʝ ʙʶʜʞʝʪʘ, ʥʦ ʠ ʪʦ, ʯʪʦ 
ʩʪʘʨʪʘʧ ʤʦʛ ʩʦʟʜʘʪʴ ʥʠʢʦʤʫ ʥʝ ʥʫʞʥʳʡ ʧʨʦʜʫʢʪ. 
ʆʩʥʦʚʥʦʡ ʤʝʪʦʜ ʦʮʝʥʢʠ Lean startup ï ʵʪʦ ʫʯʝʪ ʠʥ-
ʥʦʚʘʮʠʡ. 
ʅʘ ʩʪʘʜʠʠ ʮʠʢʣʘ çʥʘʫʯʠʪʴʩʷè ʥʝʦʙʭʦʜʠʤʦ 

ʦʧʨʝʜʝʣʠʪʴ ʜʘʣʴʥʝʡʰʝʝ ʨʘʟʚʠʪʠʝ ʩʪʘʨʪʘʧʘ: ʣʠʙʦ ʩʦ-
ʚʝʨʰʠʪʴ ʚʠʨʘʞ (ʕʨʠʢ ʈʠʩ ʦʧʨʝʜʝʣʷʝʪ ʝʛʦ ʢʘʢ ʢʘʨ-
ʜʠʥʘʣʴʥʳʡ ʧʝʨʝʩʤʦʪʨ ʙʠʟʥʝʩ-ʤʦʜʝʣʠ), ʣʠʙʦ ʜʚʠ-
ʛʘʪʴʩʷ ʜʘʣʴʰʝ ʪʝʤ ʞʝ ʧʫʪʝʤ. 
ɽʩʣʠ ʩʣʝʜʦʚʘʪʴ ʵʪʦʤʫ ʮʠʢʣʫ ʠ ʨʘʙʦʪʘʪʴ ʥʘ 

ʫʩʧʝʭ, ʪʦ ʚ ʠʪʦʛʝ ʩʪʘʨʪʘʧ ʦʙʷʟʘʪʝʣʴʥʦ ʚʳʧʫʩʪʠʪ 
ʧʨʦʜʫʢʪ, ʢʦʪʦʨʳʡ ʢʣʠʝʥʪʳ ʟʘʭʦʪʷʪ ʢʫʧʠʪʴ, ʘ ʜʘʣʝʝ 
ʕʨʠʢ ʈʠʩ ʚʳʚʦʜʠʪ ʚʘʞʥʦʝ ʧʨʘʚʠʣʦ ʞʠʟʥʝʩʧʦʩʦʙ-
ʥʦʛʦ ʨʦʩʪʘ:  
çʅʦʚʳʝ ʢʣʠʝʥʪʳ ʧʨʠʭʦʜʷʪ ʙʣʘʛʦʜʘʨʷ ʜʝʡ-

ʩʪʚʠʷʤ ʢʣʠʝʥʪʦʚ, ʢʦʪʦʨʳʝ ʧʨʠʰʣʠ ʨʘʥʴʰʝè 
ɸʚʪʦʨ ʢʥʠʛʠ ʚʳʜʝʣʷʝʪ ʪʨʠ ʤʝʭʘʥʠʟʤʘ ʨʦʩʪʘ: 
1) ʄʝʭʘʥʠʟʤ çʣʠʧʢʦʛʦè ʨʦʩʪʘ 
çʇʨʘʚʠʣʘ, ʢʦʪʦʨʳʝ ʫʧʨʘʚʣʷʶʪ Ăʣʠʧʢʠʤñ ʨʦ-

ʩʪʦʤ, ʜʦʚʦʣʴʥʦ ʧʨʦʩʪʳ: ʝʩʣʠ ʢʦʵʬʬʠʮʠʝʥʪ ʧʨʠʚʣʝ-
ʯʝʥʠʷ ʥʦʚʳʭ ʧʦʪʨʝʙʠʪʝʣʝʡ ʧʨʝʚʳʰʘʝʪ ʢʦʵʬʬʠʮʠ-
ʝʥʪ ʧʦʪʝʨʠ, ʪʦ ʧʦʧʫʣʷʨʥʦʩʪʴ ʧʨʦʜʫʢʪʘ ʨʘʩʪʝʪè. ʇʦ-
ʵʪʦʤʫ ʜʣʷ ʪʘʢʠʭ ʢʦʤʧʘʥʠʡ ʚʘʞʥʦ ʦʪʩʣʝʞʠʚʘʪʴ 
ʧʦʪʝʨʠ ʧʦʪʨʝʙʠʪʝʣʝʡ. 

2) ʄʝʭʘʥʠʟʤ ʚʠʨʫʩʥʦʛʦ ʨʦʩʪʘ 
çʆʥ ʥʘʟʳʚʘʝʪʩʷ ʚʠʨʫʩʥʳʤ ʮʠʢʣʦʤ, ʠ ʝʛʦ ʩʢʦ-

ʨʦʩʪʴ ʦʧʨʝʜʝʣʷʝʪʩʷ ʪʘʢ ʥʘʟʳʚʘʝʤʳʤ ʚʠʨʫʩʥʳʤ ʢʦ-
ʵʬʬʠʮʠʝʥʪʦʤ. ʏʝʤ ʚʳʰʝ ʵʪʦʪ ʢʦʵʬʬʠʮʠʝʥʪ, ʪʝʤ 
ʙʳʩʪʨʝʝ ʧʨʦʜʫʢʪ ʙʫʜʝʪ ʧʨʠʦʙʨʝʪʘʪʴ ʧʦʧʫʣʷʨʥʦʩʪʴ. 
ɺʠʨʫʩʥʳʡ ʢʦʵʬʬʠʮʠʝʥʪ ʧʦʢʘʟʳʚʘʝʪ, ʩʢʦʣʴʢʦ ʝʱʝ 
ʢʣʠʝʥʪʦʚ ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʟʘ ʩʦʙʦʡ ʢʘʞʜʳʡ ʥʦʚʳʡ 
ʢʣʠʝʥʪ. ʂʘʞʜʳʡ ʝʛʦ ʜʨʫʛ ð ʪʦʞʝ ʧʦʪʝʥʮʠʘʣʴʥʳʡ 
ʢʣʠʝʥʪ, ʠ ʦʥ ʪʦʞʝ ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʩʚʦʠʭ ʜʨʫʟʝʡ. 
ɽʩʣʠ ʚʠʨʫʩʥʳʡ ʢʦʵʬʬʠʮʠʝʥʪ ʨʘʚʝʥ ʝʜʠʥʠʮʝ, ʟʥʘ-
ʯʠʪ, ʪʦʣʴʢʦ ʦʜʠʥ ʠʟ ʢʘʞʜʳʭ 10 ʢʣʠʝʥʪʦʚ ʧʨʠʚʝʜʝʪ 
ʩ ʩʦʙʦʡ ʦʜʥʦʛʦ ʜʨʫʛʘ. ʊʘʢʦʡ ʮʠʢʣ ʥʝʞʠʟʥʝʩʧʦʩʦ-
ʙʝʥ. ʇʨʝʜʧʦʣʦʞʠʤ, ʚ ʢʦʤʧʘʥʠʶ ʧʨʠʰʣʠ 100 ʢʣʠʝʥ-
ʪʦʚ. ʆʥʠ ʧʨʠʚʝʜʫʪ ʩ ʩʦʙʦʡ 10 ʜʨʫʟʝʡ. ʕʪʠ 10 ʜʨʫʟʝʡ 
ʧʨʠʚʝʜʫʪ ʚʩʝʛʦ ʦʜʥʦʛʦ ʯʝʣʦʚʝʢʘ, ʠ ʥʘ ʵʪʦʤ ʮʠʢʣ ʟʘ-
ʚʝʨʰʠʪʩʷè. 

3) ʄʝʭʘʥʠʟʤ ʦʧʣʘʯʝʥʥʦʛʦ ʨʦʩʪʘ 
çʏʪʦʙʳ ʢʦʤʧʘʥʠʷ ʩʪʘʙʠʣʴʥʦ ʨʦʩʣʘ ʚ ʪʝʯʝʥʠʝ 

ʜʣʠʪʝʣʴʥʦʛʦ ʚʨʝʤʝʥʠ ʩ ʧʦʤʦʱʴʶ ʤʝʭʘʥʠʟʤʘ ʦʧʣʘ-
ʯʝʥʥʦʛʦ ʨʦʩʪʘ, ʝʡ ʥʫʞʥʘ ʜʠʬʬʝʨʝʥʮʠʨʦʚʘʥʥʘʷ ʩʧʦ-
ʩʦʙʥʦʩʪʴ Ăʤʦʥʝʪʠʟʠʨʦʚʘʪʴñ ʦʧʨʝʜʝʣʝʥʥʫʶ ʛʨʫʧʧʫ 
ʧʦʣʴʟʦʚʘʪʝʣʝʡè. 
ʉʪʘʨʪʘʧ ʥʝ ʤʦʞʝʪ ʩʝʙʝ ʧʦʟʚʦʣʠʪʴ ʦʙʦʡʪʠʩʴ ʙʝʟ 

ʩʠʩʪʝʤʳ. ʏʪʦʙʳ ʩʪʘʪʴ ʫʩʧʝʰʥʳʤ, ʝʤʫ ʥʫʞʥʦ ʙʳʪʴ 
ʘʜʘʧʪʠʚʥʦʡ ʦʨʛʘʥʠʟʘʮʠʝʡ, ʚ ʢʦʪʦʨʦʡ ʙʳʩʪʨʦ ʠ ʘʚʪʦ-
ʤʘʪʠʯʝʩʢʠ ʢʦʨʨʝʢʪʠʨʫʶʪʩʷ ʧʨʦʮʝʩʩʳ ʠ ʜʝʡʩʪʚʠʷ ʚ 
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ʦʪʚʝʪ ʥʘ ʨʝʘʣʴʥʦʩʪʴ. ʀʪʘʢ, ʥʫʞʥʦ ʜʝʡʩʪʚʦʚʘʪʴ ʩ 
ʫʤʦʤ ð ʧʨʠʤʝʥʷʪʴ ʢʦʥʮʝʧʮʠʶ Lean startup, ʠʟʙʝ-
ʛʘʪʴ ʣʠʰʥʠʭ ʪʨʘʪ, ʫʯʠʪʴʩʷ ʥʘ ʧʨʘʢʪʠʢʝ ʠ ʨʘʟʚʠʚʘʪʴ 
ʩʚʦʡ ʙʠʟʥʝʩ ʩ ʧʦʤʦʱʴʶ ʥʘʫʯʥʦʛʦ ʤʝʪʦʜʘ. 
ʇʨʠʥʮʠʧ ʙʝʨʝʞʣʠʚʦʛʦ ʩʪʘʨʪʘʧʘ, ʩʬʦʨʤʫʣʠʨʦ-

ʚʘʥʥʳʡ ʕʨʠʢʦʤ ʈʠʩʦʤ, ʫʭʦʜʠʪ ʢʦʨʥʷʤʠ ʚ ʤʝʪʦʜ 
ʫʧʨʘʚʣʝʥʠʷ ʠʥʥʦʚʘʮʠʷʤʠ, ʦʧʠʩʘʥʥʳʡ ʉʪʠʚʦʤ 
ɹʣʘʥʢʦʤ ʠ ɹʦʙʦʤ ɼʦʨʬʦʤ ʚ ʢʥʠʛʝ çʅʘʩʪʦʣʴʥʘʷ 
ʢʥʠʛʘ ʦʩʥʦʚʘʪʝʣʷè. 
ʆʜʥʘ ʠʟ ʦʩʥʦʚʥʳʭ ʠʜʝʡ ʢʥʠʛʠ ï ʧʦʣʫʯʠʪʴ ʢʘʢ 

ʤʦʞʥʦ ʙʦʣʴʰʝ ʦʙʨʘʪʥʦʡ ʩʚʷʟʠ ʩ ʨʳʥʢʘ. ɸʚʪʦʨʘʤʠ 
ʢʥʠʛʠ ʜʘʥʥʘʷ ʢʦʥʮʝʧʮʠʷ ʥʘʟʚʘʥʘ çCustomer Devel-
opmentè. çɺʥʫʪʨʠ ʟʜʘʥʠʷ ʥʠʯʝʛʦ ʥʝ ʧʨʦʠʩʭʦʜʠʪ, ʪʘʢ 
ʯʪʦ ʚʳʡʜʠ ʥʘ ʫʣʠʮʫè, - ʵʪʦ ʟʥʘʤʝʥʠʪʦʝ ʚʳʩʢʘʟʳʚʘ-
ʥʠʝ ʉʪʠʚʘ ɹʣʘʥʢʘ. ʆʥʦ ʦ ʪʦʤ, ʯʪʦ ʩʪʘʨʪʘʧʫ ʥʝʦʙʭʦ-
ʜʠʤʦ çʚʥʝʜʨʠʪʴè ʩʚʦʶ ʙʫʜʫʱʫʶ ʢʦʤʧʘʥʠʶ ʥʘ ʨʳ-
ʥʦʢ ʝʱʝ ʜʦ ʪʦʛʦ, ʢʘʢ ʚ ʥʝʝ ʙʫʜʫʪ ʚʣʦʞʝʥʳ ʠʥʚʝʩʪʠ-
ʮʠʦʥʥʳʝ ʩʨʝʜʩʪʚʘ ʦʛʨʦʤʥʳʭ ʤʘʩʰʪʘʙʦʚ ʠ ʥʘʙʨʘʥʦ 
ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʩʦʪʨʫʜʥʠʢʦʚ. ʆʩʥʦʚʘʪʝʣʠ ʙʠʟ-
ʥʝʩʘ ʜʦʣʞʥʳ ʙʳʪʴ ʚʩʝʛʜʘ ʛʦʪʦʚʳ ʢ ʥʝʧʨʠʷʪʥʦʩʪʷʤ, 
ʧʦʪʦʤʫ ʯʪʦ ʦʛʨʦʤʥʳʡ ʧʨʦʮʝʥʪ (~90) ʚʳʜʚʠʥʫʪʳʭ 
ʛʠʧʦʪʝʟ ʦʢʘʟʳʚʘʶʪʩʷ ʦʰʠʙʦʯʥʳʤʠ. ɺʳʷʚʣʝʥʠʝ 
ʦʰʠʙʦʯʥʳʭ ʛʠʧʦʪʝʟ ʥʝʦʙʭʦʜʠʤʦ ʜʣʷ ʪʦʛʦ, ʯʪʦʙʳ 
ʚʦʚʨʝʤʷ ʩʤʝʥʠʪʴ ʢʫʨʩ ʨʘʟʚʠʪʠʷ ʢʦʤʧʘʥʠʠ ʠ ʚ ʠʪʦʛʝ 
ʩʦʟʜʘʪʴ ʧʨʦʜʫʢʪ, ʢʦʪʦʨʳʡ ʙʫʜʝʪ ʮʝʥʝʥ ʜʣʷ ʧʦʪʨʝʙʠ-
ʪʝʣʷ. [5.] 

3. ʉʧʝʮʠʬʠʢʘ ʠʥʥʦʚʘʮʠʦʥʥʦʛʦ ʧʨʦʜʫʢʪʘ 
ʄʄʊ-ɹɼ. 
ʇʨʝʜʧʨʠʷʪʠʝ ʆʆʆ çʎʝʥʪʨè, ʨʘʟʨʘʙʘʪʳʚʘʶʱʝʝ 

ʠʩʩʣʝʜʫʝʤʳʡ ʠʥʥʦʚʘʮʠʦʥʥʳʡ ʧʨʦʜʫʢʪ ʷʚʣʷʝʪʩʷ 
ʩʪʘʨʪʘʧʦʤ, ʜʣʷ ʨʘʟʚʠʪʠʷ ʢʦʪʦʨʦʛʦ ʙʳʣʦ ʙʳ ʮʝʣʝʩʦ-
ʦʙʨʘʟʥʳʤ ʧʨʠʤʝʥʠʪʴ ʤʝʪʦʜ LEAN, ʦʧʠʩʘʥʥʳʡ ʨʘ-
ʥʝʝ. 
ʀʥʥʦʚʘʮʠʦʥʥʳʡ ʧʨʦʜʫʢʪ ʄʄʊ-ɹɼ ʦʙʣʘʜʘʝʪ 

ʩʣʝʜʫʶʱʠʤʠ ʩʚʦʡʩʪʚʘʤʠ: 
1) ʧʦʜʘʚʣʝʥʠʝ ʞʠʟʥʝʩʧʦʩʦʙʥʳʭ ʷʠʮ ʛʝʣʴʤʠʥ-

ʪʦʚ, ʧʘʪʦʛʝʥʥʦʡ ʤʠʢʨʦʬʣʦʨʳ, ʚ ʪʦʤ ʯʠʩʣʝ ʩʘʣʴʤʦ-
ʥʝʣʣ, ʣʠʯʠʥʢʠ ʢʣʝʱʘ ʠ ʤʫʭ 

2) ʧʨʝʢʨʘʱʝʥʠʝ ʧʨʦʮʝʩʩʦʚ ʛʥʠʝʥʠʷ ʠ ʠʩʯʝʟ-
ʥʦʚʝʥʠʝ ʩʧʝʮʠʬʠʯʝʩʢʦʛʦ ʟʘʧʘʭʘ ʬʝʢʘʣʠʡ 

3) ʩʚʷʟʳʚʘʥʠʝ ʠʦʥʦʚ ʪʷʞʝʣʳʭ ʤʝʪʘʣʣʦʚ ʚ ʥʝ-
ʪʦʢʩʠʯʥʳʝ ʢʦʤʧʣʝʢʩʥʳʝ ʩʦʝʜʠʥʝʥʠʷ, ʩʨʝʜʠ ʢʦʪʦ-
ʨʳʭ ʩʦʝʜʠʥʝʥʠʷ ʤʝʜʠ, ʮʠʥʢʘ, ʭʨʦʤʘ ʠ ʥʠʢʝʣʷ ʘʢʪʠ-
ʚʠʟʠʨʫʶʪ ʚʦʩʩʦʟʜʘʥʠʝ ʥʦʨʤʘʣʴʥʦʛʦ ʙʠʦʮʝʥʦʟʘ ʚ 
ʧʨʦʜʫʢʪʝ 

4) ʫʢʨʫʧʥʝʥʠʝ ʤʠʥʝʨʘʣʴʥʳʭ ʯʘʩʪʠʮ ʠ ʩʪʘʙʠ-
ʣʠʟʘʮʠʷ ʦʨʛʘʥʠʯʝʩʢʠʭ ʢʦʤʧʦʥʝʥʪʦʚ, ʚʭʦʜʷʱʠʭ ʚ 
ʩʦʩʪʘʚ ʦʩʘʜʢʘ 

4. ʉʧʝʮʠʬʠʢʘ ʮʝʣʝʚʦʡ ʘʫʜʠʪʦʨʠʠ ʠʥʥʦʚʘʮʠ-
ʦʥʥʦʛʦ ʧʨʦʜʫʢʪʘ. 
ɺ ʢʘʯʝʩʪʚʝ ʮʝʣʝʚʦʡ ʘʫʜʠʪʦʨʠʠ ʧʦʜ ʥʦʚʳʡ ʧʨʦ-

ʜʫʢʪ ʙʳʣʠ ʚʳʜʝʣʝʥʳ ʤʫʩʦʨʥʳʝ ʧʦʣʠʛʦʥʳ, ʚʦʜʦʢʘ-
ʥʘʣʳ ʠ ʘʛʨʦʭʦʣʜʠʥʛʠ. ʉʧʝʮʠʬʠʢʘ ʜʝʷʪʝʣʴʥʦʩʪʠ 
ʧʝʨʚʳʭ ʜʚʫʭ ʩʦʩʪʦʠʪ ʚ ʪʦʤ, ʯʪʦ ʦʥʠ ʥʘʭʦʜʷʪʩʷ ʚ ʛʦʩ-
ʫʜʘʨʩʪʚʝʥʥʦʤ ʚʝʜʝʥʠʠ, ʠ ʜʣʷ ʩʪʘʨʪʘʧʘ ʵʪʦ ʩʢʦʨʝʝ 
ʷʚʣʷʝʪʩʷ ʥʝʛʘʪʠʚʥʳʤ ʬʘʢʪʦʨʦʤ. ɸʛʨʦʭʦʣʜʠʥʛʠ ʞʝ ï 
ʯʘʩʪʥʳʝ ʧʨʝʜʧʨʠʷʪʠʷ, ʩʧʦʩʦʙʳ ʫʪʠʣʠʟʘʮʠʠ ʦʪʭʦʜʦʚ 
ʥʘ ʢʦʪʦʨʳʭ ʥʝ ʨʝʛʫʣʠʨʫʶʪʩʷ ʛʦʩʫʜʘʨʩʪʚʦʤ. 
ʆʩʥʦʚʥʳʝ ʪʨʫʜʥʦʩʪʠ, ʩ ʢʦʪʦʨʳʤʠ ʩʪʘʣʢʠʚʘ-

ʶʪʩʷ ʜʘʥʥʳʝ ʧʨʝʜʧʨʠʷʪʠʷ ï ʵʪʦ ʥʝʦʙʭʦʜʠʤʦʩʪʴ 
ʧʦʜʜʝʨʞʠʚʘʪʴ ʩʚʦʠ ʪʝʨʨʠʪʦʨʠʠ ʚ ʙʝʟʦʧʘʩʥʦʤ ʜʣʷ 
ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʩʦʩʪʦʷʥʠʠ, ʧʦʵʪʦʤʫ ʥʘ ʪʘʢʠʭ 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʪʝʨʨʠʪʦʨʠʷʭ ʜʦʣʞʥʦ ʧʝʨʠʦʜʠ-
ʯʝʩʢʠ ʩʦʚʝʨʰʘʪʴʩʷ ʦʙʝʟʟʘʨʘʞʠʚʘʥʠʝ ʦʪʭʦʜʦʚ, ʯʘ-
ʩʪʠʯʥʘʷ ʠʭ ʫʪʠʣʠʟʘʮʠʷ ʠ ʚʳʚʦʟ (ʧʨʠ ʩʥʠʞʝʥʠʠ ʢʘ-
ʪʝʛʦʨʠʠ ʦʧʘʩʥʦʩʪʠ ʜʦ ʧʨʠʝʤʣʝʤʦʡ) ʥʘ ʩʧʝʮʠʘʣʠʟʠ-
ʨʦʚʘʥʥʳʝ ʤʫʩʦʨʥʳʝ ʧʦʣʠʛʦʥʳ. [3.] 
ʅʝʢʦʪʦʨʳʝ ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʠ ʧʨʠʙʝʛʘʶʪ ʢ ʥʝ-

ʟʘʢʦʥʥʳʤ ʤʝʪʦʜʘʤ ʫʪʠʣʠʟʘʮʠʠ ʦʪʭʦʜʦʚ, ʘ ʥʝʢʦʪʦ-
ʨʳʝ ʛʦʪʦʚʳ ʨʝʰʠʪʴ ʜʘʥʥʳʤ ʚʦʧʨʦʩ ʜʝʥʝʞʥʳʤ ʧʫ-
ʪʝʤ, ʪʝʤ ʩʘʤʳʤ ʧʦʜʚʝʨʛʘʷ ʦʧʘʩʥʦʩʪʠ ʞʠʪʝʣʝʡ ʠ 
ʬʣʦʨʫ ʦʢʨʝʩʪʥʦʩʪʝʡ ʧʨʝʜʧʨʠʷʪʠʡ, ʪʘʢʞʝ ʩʦʟʜʘʚʘʷ 
ʨʠʩʢ ʩʘʤʠʤ ʙʳʪʴ ʧʨʠʚʣʝʯʝʥʥʳʤʠ ʢ ʫʛʦʣʦʚʥʦʡ ʦʪ-
ʚʝʪʩʪʚʝʥʥʦʩʪʠ, ʚʝʜʴ ʫʪʠʣʠʟʘʮʠʷ ʦʪʭʦʜʦʚ ʧʦʜʣʝʞʠʪ 
ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʤʫ ʨʝʛʫʣʠʨʦʚʘʥʠʶ. [6.] ʂ ʩʦʞʘʣʝ-
ʥʠʶ, ʪʘʢʠʭ ʤʘʭʠʥʘʮʠʡ ʩʝʡʯʘʩ ʦʯʝʥʴ ʤʥʦʛʦ. 
ʄʘʣʦ ʪʦʛʦ, ʯʪʦ ʢʦʥʢʨʝʪʥʳʡ ʧʨʦʜʫʢʪ ʩʦʝʜʠʥʷʝʪ 

ʚ ʩʝʙʝ ʫʥʠʢʘʣʴʥʳʡ ʥʘʙʦʨ ʭʘʨʘʢʪʝʨʠʩʪʠʢ, ʝʛʦ ʮʝʥʘ 
ʟʥʘʯʠʪʝʣʴʥʦ ʥʠʞʝ ʩʨʝʜʥʝʡ ʮʝʥʳ ʥʘ ʨʳʥʢʝ ʨʝʘʛʝʥ-
ʪʦʚ, ʦʙʝʟʟʘʨʘʞʠʚʘʶʱʠʭ ʦʪʭʦʜʳ. 

5. ʇʨʘʢʪʠʯʝʩʢʦʝ ʧʨʠʤʝʥʝʥʠʝ ʤʝʪʦʜʘ ʙʝʨʝʞ-
ʣʠʚʦʛʦ ʩʪʘʨʪʘʧʘ ʥʘ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʤ ʧʨʝʜʧʨʠʷʪʠʠ. 
ɼʣʷ ʨʘʟʚʠʪʠʷ ʜʘʥʥʦʡ ʠʥʥʦʚʘʮʠʠ ʥʘʠʙʦʣʝʝ ʮʝ-

ʣʝʩʦʦʙʨʘʟʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʤʝʪʦʜ ʙʝʨʝʞʣʠʚʦʛʦ ʩʪʘʨ-
ʪʘʧʘ. ʇʨʠʯʝʤ, ʥʘʯʘʣʴʥʘʷ ʝʛʦ ʩʪʘʜʠʷ, ʪ.ʝ. ʩʦʟʜʘʥʠʝ 
ʤʠʥʠʤʘʣʴʥʦʡ ʨʘʙʦʯʝʡ ʚʝʨʩʠʠ ʧʨʦʜʫʢʪʘ, ʧʨʝʜʧʨʠ-
ʥʠʤʘʪʝʣʝʤ ʫʞʝ ʙʳʣʘ ʧʨʦʡʜʝʥʘ: ʧʨʦʜʫʢʪ ʙʳʣ ʚʳʜʝ-
ʣʝʥ ʚ ʦʛʨʘʥʠʯʝʥʥʦʡ ʢʦʣʠʯʝʩʪʚʝ ʜʣʷ ʠʩʧʳʪʘʥʠʡ ʥʘ 
ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʪʝʨʨʠʪʦʨʠʷʭ. 
ɺ ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʧʨʦʠʟʚʦʜʠʪʝʣʴ ʧʦʣʫʯʠʣ ʫʞʝ 

ʦʪʟʳʚ ʩ ʦʜʥʦʛʦ ʠʟ ʘʛʨʦʭʦʣʜʠʥʛʦʚ ʠ ʦʪʧʨʘʚʠʣ ʧʨʦ-
ʜʫʢʪ ʥʘ ʜʦʨʘʙʦʪʢʫ.  
ɺʳʭʦʜʠʪ, ʪʦʚʘʨʥʘʷ ʛʠʧʦʪʝʟʘ ʜʘʣʘ ʧʦʟʠʪʠʚʥʳʡ 

ʦʪʢʣʠʢ, ʚʝʜʴ ʨʝʘʛʝʥʪ ʄʄʊ-ɹɼ ʜʝʡʩʪʚʠʪʝʣʴʥʦ ʧʦʤʦ-
ʛʘʝʪ ʜʝʨʞʘʪʝʣʷʤ ʚʦʜʦʢʘʥʘʣʦʚ, ʘʛʨʦʭʦʣʜʠʥʛʦʚ ʠ ʧʦ-
ʣʠʛʦʥʦʚ ʩʧʨʘʚʣʷʪʴʩʷ ʩ ʨʷʜʦʤ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦ-
ʙʣʝʤ ʥʘ ʧʨʝʜʧʨʠʷʪʠʷʭ. 
ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʤʦʞʥʦ ʩʢʘʟʘʪʴ, ʯʪʦ ʤʝʪʦʜ, 

ʩʬʦʨʤʫʣʠʨʦʚʘʥʥʳʡ ʕʨʠʢʦʤ ʈʠʩʦʤ, ʨʘʙʦʪʘʝʪ ʥʘ 
ʧʨʘʢʪʠʢʝ, ʘ ʪʘʢʞʝ ʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʠʟʙʝʞʘʪʴ ʙʦʣʴ-
ʰʠʭ ʠʟʜʝʨʞʝʢ ʧʨʠ ʚʥʝʜʨʝʥʠʠ ʠʥʥʦʚʘʮʠʡ ʥʘ ʨʳʥʦʢ. 
ʉʧʠʩʦʢ ʠʩʧʦʣʴʟʦʚʘʥʥʳʭ ʠʩʪʦʯʥʠʢʦʚ 
1. ʇʦʧʦʚ, ʖ.ʀ. ʋʧʨʘʚʣʝʥʠʝ ʧʨʦʝʢʪʘʤʠ: ʋʯʝʙ-
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ɹʝʣʦʫʩʦʚ ʉʝʨʛʝʡ ɺʠʪʘʣʴʝʚʠʯ  

ʩʪʘʨʰʠʡ ʧʨʝʧʦʜʘʚʘʪʝʣʴ 

ɹʝʣʦʫʩʦʚʘ ɸʥʥʘ ʀʛʦʨʝʚʥʘ  

ʥʘʫʯʥʳʡ ʨʘʙʦʪʥʠʢ 

ʇʦʤʝʣʷʡʢʦ ʉʝʨʛʝʡ ɸʣʝʢʩʘʥʜʨʦʚʠʯ 

ʩʪʫʜʝʥʪ ʤʘʛʠʩʪʨʘʪʫʨʳ 

ʌʝʜʝʨʘʣʴʥʦʝ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʝ ʙʶʜʞʝʪʥʦʝ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʝ ʫʯʨʝʞʜʝʥʠʝ ʚʳʩʰʝʛʦ ʦʙʨʘʟʦʚʘʥʠʷ 

çʂʫʙʘʥʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʘʛʨʘʨʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤ. ʀ.ʊ. ʊʨʫʙʠʣʠʥè 

ʂʨʘʩʥʦʜʘʨ, ʈʦʩʩʠʡʩʢʘʷ ʌʝʜʝʨʘʮʠʷ 

 

ʂ ʀɿʋʏɽʅʀʖ ʄɽʍɸʅʀɿɸʎʀʀ ʈɸʉʊʀʊɽʃʔʅʓʍ ʇʈʆɼʋʂʊʆɺ 

 

Abstract. 

There was presented and investigated the problem of the application of atomizing tips in the system of pro-

cessing plants with backpack sprayers in small forms of management and conditions of limited land use. Labora-

tory researches were conducted using the equipment of the company TeeJet Technologies, namely for the work on 

the specified equipment there was designed the dispenser for the selection of atomizing tips of the present design 

of the sprayer. It will allow you to select atomizing tips for wider use. Also there were designed forms of tables to 

control the operation of the proposed sprayer based on the processing of one row. 

ɸʥʥʦʪʘʮʠʷ. 

ɹʳʣʘ ʧʨʝʜʩʪʘʚʣʝʥʘ ʠ ʠʩʩʣʝʜʦʚʘʥʘ ʧʨʦʙʣʝʤʘ ʧʨʠʤʝʥʝʥʠʷ ʨʘʩʧʳʣʠʪʝʣʴʥʳʭ ʥʘʢʦʥʝʯʥʠʢʦʚ ʚ ʩʠʩʪʝʤʝ ʦʙ-

ʨʘʙʦʪʢʠ ʨʘʩʪʝʥʠʡ ʩ ʨʶʢʟʘʯʥʳʤʠ ʦʧʨʳʩʢʠʚʘʪʝʣʷʤʠ ʧʨʠ ʤʘʣʳʭ ʬʦʨʤʘʭ ʫʧʨʘʚʣʝʥʠʷ ʠ ʫʩʣʦʚʠʷʭ ʦʛʨʘʥʠʯʝʥ-

ʥʦʛʦ ʟʝʤʣʝʧʦʣʴʟʦʚʘʥʠʷ. ʃʘʙʦʨʘʪʦʨʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʦʜʠʣʠʩʴ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʦʙʦʨʫʜʦʚʘʥʠʷ ʢʦʤʧʘ-

ʥʠʠ TeeJet Technologies, ʘ ʠʤʝʥʥʦ ʜʣʷ ʨʘʙʦʪʳ ʥʘ ʫʢʘʟʘʥʥʦʤ ʦʙʦʨʫʜʦʚʘʥʠʠ ʙʳʣ ʨʘʟʨʘʙʦʪʘʥ ʜʦʟʘʪʦʨ ʜʣʷ 

ʧʦʜʙʦʨʘ ʨʘʩʧʳʣʠʪʝʣʴʥʳʭ ʥʘʢʦʥʝʯʥʠʢʦʚ ʜʘʥʥʦʡ ʢʦʥʩʪʨʫʢʮʠʠ ʦʧʨʳʩʢʠʚʘʪʝʣʷ. ʕʪʦ ʧʦʟʚʦʣʠʪ ʚʘʤ ʚʳʙʨʘʪʴ 

ʨʘʩʧʳʣʠʪʝʣʴʥʳʝ ʥʘʩʘʜʢʠ ʜʣʷ ʙʦʣʝʝ ʰʠʨʦʢʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ. ʊʘʢʞʝ ʙʳʣʠ ʨʘʟʨʘʙʦʪʘʥʳ ʬʦʨʤʳ ʩʪʦʣʦʚ ʜʣʷ 

ʢʦʥʪʨʦʣʷ ʨʘʙʦʪʳ ʧʨʝʜʣʘʛʘʝʤʦʛʦ ʦʧʨʳʩʢʠʚʘʪʝʣʷ ʥʘ ʦʩʥʦʚʝ ʦʙʨʘʙʦʪʢʠ ʦʜʥʦʛʦ ʨʷʜʘ. 

 

Keywords: sprayer, tip, test, development, complex of means, key tasks, projecting, farm, economics, import 

substitution, advantage 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʦʧʨʳʩʢʠʚʘʪʝʣʴ, ʥʘʢʦʥʝʯʥʠʢ, ʪʝʩʪ, ʨʘʟʨʘʙʦʪʢʘ, ʢʦʤʧʣʝʢʩ ʩʨʝʜʩʪʚ, ʢʣʶʯʝʚʳʝ ʟʘ-

ʜʘʯʠ, ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ, ʬʝʨʤʘ, ʵʢʦʥʦʤʠʢʘ, ʠʤʧʦʨʪʦʟʘʤʝʱʝʥʠʝ, ʧʨʝʠʤʫʱʝʩʪʚʦ 

 

Complex chemical protection of agricultural 

plants is now the main means of pest control, diseases 

and weeds. This is due to the fact that, despite the nu-

merous methods, tools and techniques used to protect 

plants, losses from pests, diseases and weeds, according 

to leading organizations, in average amounts for 35%, 

and in developing countries- up to 49%. In our country, 

the average yield is up to 28%, excluding losses [1]. 

Many edible plants synthesize and constantly con-

tain small amounts of toxic chemical compounds in or-

der to protect against insects and animals. However, 

some substances must be introduced in the process of 

growth, different types of sprayers are used for it. So, 

in most cases they are used in small forms of farming 

and small households. However, the treatment with 

such sprayers should be carried out several times per 

season, and it negatively affects the final quality of the 

product [2]. 

Chemicals can get in food as a result of processing 

of agricultural fields with mineral fertilizers, pesticides, 

during transportation, when using chemical additives to 

improve the appearance, commodity and other proper-

ties of products. There are cases of contamination of 

food by metal compounds and other elements - lead, ar-

senic, mercury, cadmium, tin, manganese, as well as 

petroleum products, pesticides, nitrate compounds. 

https://doi.org/10.24411/2520-6990-2019-10307
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In this situation, products that are grown in small 

farms and households are very popular among consum-

ers than products of large agricultural producers. Pro-

duction of small farms and households is more environ-

mentally friendly as the farmer is ready to achieve the 

final goals with the lowest expenses and in the field of 

application of chemicals too [3]. 

Our main task is to optimize the processing of ar-

able crops as in rows for feeding as in row spacing for 

weed control at the lowest costs. Currently, chemical 

weeding of row spacing of cultivated crops is widely 

applied. However, in the processing of objects, there is 

the demolition of the working fluid. Drops, which are 

subject to demolition, have a size of less than 200 mi-

crons and easily leave the working area during opera-

tion, and can fall into undesirable areas and cause seri-

ous consequences for the growth of crops [4]. 

A number of variables and non-permanent factors 

is influenced on the demolition of the working fluid at 

the time of treatment of cultivated plants: size of drop, 

height of the spraying, wind speed, temperature, hu-

midity and atmospheric pressure. The main means of 

combating this problem is the use of special tips that 

are strictly oriented towards the treated surface. These 

accessories are working actively and allowing to supply 

the control of introduction mostly on straight sections, 

however, this factor is not constant throughout the rut 

and on the distortions we can observe gaps in this de-

sign. 

The equipment provided by TeeJetTechnologies 

(the company is a leader in the production of compo-

nents for accurate measurement, development and ap-

plication of technology of control systems and data 

management) was used in laboratory researches. On 

Fig.1 there were shown the recommendations for the 

use of the atomizing tips of the same company [5]. 

To operate on the specified equipment there was 

designed and patented the construction of the sprayer to 

select the atomizing tips for the developed design of the 

sprayer. It will allow you to choose the atomizing tips 

for their wider use. Since the use of caps for modern 

knapsack sprayers is not possible, and the nomenclature 

range of the tips is currently very extensive, and the 

working range for their work can provide a knapsack 

sprayer, especially those structures that operate on au-

tonomous power sources [6]. 

For convenience, let us set some final parameters: 

1. The pressure that can develop a working knap-

sack sprayer reaches no more than 6 atm. 

2. The speed at which the processing is carried out 

is no more than 7-8 km / h. 

 
Figure 1. Demonstration stand of the company TeeJetTechnologies 

 

The choice of atomizing tips is determined according to the recommendations of the company for their work-

ing and physical capabilities, and the choice of the tip type is due to the conditions that are most often used in the 

designs of knapsack sprayers (Figure 2). 

 
Figure 2. Set of atomizing tips of the company TeeJetTechnologies used in the present research 



22 AGRICULTURAL SCIENCES / ζColloquium - journal Ȼ#11(35),2019 

The main design feature during laboratory researches is the universal case for the atomizing tip. It will make 

it possible to use not only the tips that come with the sprayer, but also to use more modern and perfect tips and 

thereby expand the range of use of portable sprayers [7]. 

 

 
Figure 3. Designed frame for sprayer for laboratory researches of existing tips 

 

   
ʘ b c 

Figure 5. Tools for laboratory researches 

ʘ ï measuring container; b ï goniometer; c ï stopwatch.  

 

The selected atomizing tips in their characteristics constructively and technically fully correspond to the op-

erating pressure, which can provide a knapsack sprayer that has an active pressure discharge drive. In this regard, 

we were faced with the task to optimize the variety of atomizing tips according to the results of laboratory re-

searches on the installation of TeeJet Technologies [8]. 

For laboratory studies there have been developed and constructed a device to simulate the movement of the 

sprayer in spaces between rows and rows of cultivated crops (Figure 1). The given device will allow to explore 

the process of operation of the sprayer at different modes of movement [9]. 

 
Figure 6. Construction of the device to simulate the movement of the sprayer in spaces  

between rows and rows of cultivated crops 
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The design consists of 1 desktop, 2 working design 

of the sprayer, 3 pulley of working desktop drive, 4 

starters, 5 electric motor, 6 mobile frame for adjustment 

of the working design of the sprayer, 7 rechargeable 

sprayer, 8 gearbox drive, 9 gearbox, 10 starter of elec-

tric motor of gearbox, 11 pulley of the drive of desktop 

from the gearbox. 

The process of work is as follows: the desktop 

moves both to the left and to the right by means of a 

drive or an electric motor through a large pulley which 

gives an average motion to the desktop with respect to 

the speed of the sprayer in the field, or from the electric 

motor, which drives the desktop through the gearbox, 

with a choice of a range of motion from 1-18 km/h. The 

movable frame serves for fixing the working design of 

the sprayer for treating plants that are installed on the 

desktop, it is also possible to install it at any place 

above the desktop [10]. 

There was obtained the design of the stand which 

will allow to carry out tests, independently on weather 

conditions and at various operating modes of different 

agricultural cars on the example of work of laboratory 

installation on research of indicators of the sprayerôs 

work [11]. 

The article presents a constructive and technolog-

ical scheme of the apparatus of complex processing of 

tilled crops, which allows to produce model experi-

ments without depending on weather conditions [12]. 

The group of authors expresses the gratitude to 

TeeJet Technologies namely its Krasnodar branch for 

providing the equipment for laboratory researches. The 

company TeeJet Technologies and FSBEI PE Kuban 

State Agrarian University have friendly partnerships 

which are aimed at a closer link between science and 

production, and as a consequence the application of in-

novative products to the final producer of agricultural 

products. 
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COMPARATIVE EFFICIENCY OF FUNGICIDES DIVIDEND STAR AND INSHUR PERFORM 

WITH RESPECT TO FUSARIOUS ROOT ROTS WHEAT  

 

ɸʥʥʦʪʘʮʠʷ  

ʇʨʦʚʝʜʝʥʘ ʩʨʘʚʥʠʪʝʣʴʥʘʷ ʦʮʝʥʢʘ ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʨʝʧʘʨʘʪʦʚ ɼʠʚʠʜʝʥʜ ʩʪʘʨ ʠ ʀʥ-

ʰʫʨ ʇʝʨʬʦʨʤ ʚ ʦʪʥʦʰʝʥʠʠ ʚʦʟʙʫʜʠʪʝʣʝʡ ʢʦʨʥʝʚʳʭ ʛʥʠʣʝʡ ʧʰʝʥʠʮʳ ï ʛʨʠʙʦʚ Fusarium equiseti, F. 

graminearum ʠ F. poae. ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʬʫʥʛʠʮʠʜʘ ʀʥʰʫʨ ʇʝʨʬʦʨʤ ʧʨʦʪʠʚ ʵʪʠʭ ʧʘ-

ʪʦʛʝʥʦʚ ʙʳʣʘ ʩʫʱʝʩʪʚʝʥʥʦ ʚʳʰʝ ʠ ʩʦʩʪʘʚʠʣʘ 93,9 ï 95,6 %. ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʤʦʛʫʪ ʙʳʪʴ ʠʩ-

ʧʦʣʴʟʦʚʘʥʳ ʚ ʧʨʘʢʪʠʢʝ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ. 

Abstract 

A comparative evaluation of the biological efficacy of the preparations Dividend Star and Inshur Perform 

was carried out in relation to the causative agents of wheat root rot ï the fungi Fusarium equiseti, F. graminearum 

and F. poae. It was established that the effectiveness of the fungicide Inshur Perform against these pathogens was 

significantly higher and amounted to 93,9 ï 95,6%. The research results can be used in the practice of agricultural 

production. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʧʰʝʥʠʮʘ, ʢʦʨʥʝʚʳʝ ʛʥʠʣʠ, ʬʫʥʛʠʮʠʜʳ, ʙʠʦʣʦʛʠʯʝʩʢʘʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ. 

Keywords: wheat, root rot, fungicides, biological effectiveness. 

 

ʂʦʨʥʝʚʳʝ ʛʥʠʣʠ ʷʚʣʷʶʪʩʷ ʜʦʩʪʘʪʦʯʥʦ ʰʠʨʦʢʦ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʤ ʟʘʙʦʣʝʚʘʥʠʝʤ ʟʝʨʥʦʚʳʭ ʢʫʣʴ-

ʪʫʨ. ɺ ʎʝʥʪʨʘʣʴʥʦ-ʏʝʨʥʦʟʝʤʥʦʤ ʨʝʛʠʦʥʝ ʥʘ ʧʦʩʝ-

ʚʘʭ ʧʰʝʥʠʮʳ ʠʭ ʚʳʟʳʚʘʶʪ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ 

ʛʨʠʙʳ ʨʦʜʘ Fusarium [1,2]. ɼʣʷ ʙʦʨʴʙʳ ʩ ʵʪʠʤʠ ʧʘ-

ʪʦʛʝʥʘʤʠ ʠʩʧʦʣʴʟʫʝʪʩʷ ʰʠʨʦʢʠʡ ʩʧʝʢʪʨ ʬʫʥʛʠʮʠ-

ʜʦʚ-ʧʨʦʪʨʘʚʠʪʝʣʝʡ ʩʝʤʷʥ. ʅʝ ʚʩʝ ʦʥʠ ʦʢʘʟʳʚʘʶʪʩʷ 

ʚʳʩʦʢʦʵʬʬʝʢʪʠʚʥʳʤʠ ʚ ʦʪʥʦʰʝʥʠʠ ʬʫʟʘʨʠʦʟʥʦʡ 

ʠʥʬʝʢʮʠʠ. ɼʘʥʥʦʝ ʦʙʩʪʦʷʪʝʣʴʩʪʚʦ ʩʚʷʟʘʥʦ ʩ ʥʘʣʠ-

ʯʠʝʤ ʫ ʤʥʦʛʠʭ ʚʠʜʦʚ ʫʩʪʦʡʯʠʚʦʩʪʠ ʢ ʧʨʠʤʝʥʷʝʤʳʤ 

ʧʨʝʧʘʨʘʪʘʤ. ʇʦ ʵʪʦʡ ʧʨʠʯʠʥʝ ʚʝʩʴʤʘ ʘʢʪʫʘʣʴʥʳʤ 

ʷʚʣʷʝʪʩʷ ʚʦʧʨʦʩ ʦ ʩʦʟʜʘʥʠʠ ʥʦʚʳʭ ʠ ʩʢʨʠʥʠʥʛʝ ʩʫ-

ʱʝʩʪʚʫʶʱʠʭ ʬʫʥʛʠʮʠʜʦʚ. ʉ ʧʦʤʦʱʴʶ ʧʦʩʣʝʜʥʝʛʦ 

ʚʦʟʤʦʞʥʦ ʚʳʷʚʠʪʴ ʵʬʬʝʢʪʠʚʥʳʝ ʚ ʦʪʥʦʰʝʥʠʠ ʧʘʪʦ-

ʛʝʥʦʚ ʩʨʝʜʩʪʚʘ ʟʘʱʠʪʳ ʨʘʩʪʝʥʠʡ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ, 

ʮʝʣʴ ʥʘʰʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʟʘʢʣʶʯʘʣʘʩʴ ʚ ʩʨʘʚʥʠ-

ʪʝʣʴʥʦʡ ʦʮʝʥʢʝ ʧʨʝʧʘʨʘʪʦʚ, ʧʨʠʤʝʥʷʝʤʳʭ ʚ ʧʨʦʠʟ-

ʚʦʜʩʪʚʝ ʜʣʷ ʧʨʝʜʧʦʩʝʚʥʦʡ ʦʙʨʘʙʦʪʢʠ ʩʝʤʷʥ ʧʰʝ-

ʥʠʮʳ. 

ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ. ɺ ʢʘʯʝʩʪʚʝ ʤʘʪʝʨʠʘʣʘ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʠʩʧʦʣʴʟʦʚʘʣʩʷ ʩʝʤʝʥʥʦʡ ʤʘʪʝʨʠʘʣ 

ʦʟʠʤʦʡ ʧʰʝʥʠʮʳ ʩʦʨʪʘ ʄʠʨʦʥʦʚʩʢʘʷ 808. ʇʨʠ 

ʦʮʝʥʢʝ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʨʦʪʨʘʚʠʪʝʣʝʡ ʩʝʤʷʥ ʠʩ-

ʧʦʣʴʟʦʚʘʣʩʷ ʠʩʢʫʩʩʪʚʝʥʥʳʡ ʠʥʬʝʢʮʠʦʥʥʳʡ ʬʦʥ 

[3]. ʉʝʤʝʥʥʦʡ ʤʘʪʝʨʠʘʣ ʧʰʝʥʠʮʳ ʦʙʨʘʙʘʪʳʚʘʣʠ ʭʠ-

ʤʠʯʝʩʢʠʤʠ ʧʨʝʧʘʨʘʪʘʤʠ, ʟʘʪʝʤ ʟʝʨʥʦʚʢʠ ʨʘʩʢʣʘʜʳ-

ʚʘʣʠ ʥʘ ʧʦʣʦʩʢʫ ʬʠʣʴʪʨʦʚʘʣʴʥʦʡ ʙʫʤʘʛʠ, ʩʤʦʯʝʥ-

ʥʦʡ ʚ ʚʦʜʥʦʡ ʩʫʩʧʝʥʟʠʠ ʢʦʥʠʜʠʡ ʠʟʫʯʘʝʤʦʛʦ ʚʠʜʘ 

ʛʨʠʙʘ. ɺ ʢʦʥʪʨʦʣʝ ʩʝʤʝʥʘ ʙʳʣʠ ʙʝʟ ʦʙʨʘʙʦʪʢʠ. 

ʌʠʣʴʪʨʦʚʘʣʴʥʫʶ ʙʫʤʘʛʫ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦ ʨʘʟʤʝ-

ʱʘʣʠ ʥʘ ʧʦʣʠʵʪʠʣʝʥʦʚʦʡ ʧʣʝʥʢʝ. ʅʘ ʨʘʟʣʦʞʝʥʥʳʝ 

ʩʝʤʝʥʘ ʩʚʝʨʭʫ ʥʘʢʣʘʜʳʚʘʣʠ ʫʟʢʫʶ ʧʦʣʦʩʢʫ ʧʦʣʠ-

ʧʨʦʧʠʣʝʥʦʡ ʧʣʝʥʢʠ, ʪʘʢʞʝ ʩʤʦʯʝʥʥʦʡ ʚ ʚʦʜʥʦʡ ʩʫʩ-

ʧʝʥʟʠʠ ʢʦʥʠʜʠʡ ʛʨʠʙʘ. ʇʦʣʠʵʪʠʣʝʥʦʚʫʶ ʧʣʝʥʢʫ 

ʩʚʦʨʘʯʠʚʘʣʠ ʚ ʨʫʣʦʥ ʠ ʨʘʟʤʝʱʘʣʠ ʚ ʭʠʤʠʯʝʩʢʦʤ 

ʩʪʘʢʘʥʝ, ʥʘ ʜʥʦ ʢʦʪʦʨʦʛʦ ʥʘʣʠʚʘʣʠ ʚʦʜʥʫʶ ʩʫʩʧʝʥ-

ʟʠʶ ʢʦʥʠʜʠʡ ʛʨʠʙʘ. ʉʪʘʢʘʥʳ ʩ ʨʫʣʦʥʘʤʠ ʧʦʤʝʱʘʣʠ 

ʚ ʪʝʨʤʦʩʪʘʪ ʠ ʠʥʢʫʙʠʨʦʚʘʣʠ 14 ʩʫʪʦʢ ʧʨʠ ʪʝʤʧʝʨʘ-

ʪʫʨʝ 21Áʉ. ʇʦ ʦʢʦʥʯʘʥʠʠ ʠʥʢʫʙʘʮʠʠ ʦʧʨʝʜʝʣʷʣʠ 

ʫʨʦʚʝʥʴ ʨʘʟʚʠʪʠʷ ʢʦʨʥʝʚʳʭ ʛʥʠʣʝʡ ʚ ʚʘʨʠʘʥʪʘʭ 

ʦʧʳʪʘ ʠ ʢʦʥʪʨʦʣʝ. ɺ ʜʘʥʥʳʭ ʵʢʩʧʝʨʠʤʝʥʪʘʭ ʠʟʫʯʘ-

ʣʠʩʴ ʪʨʠ ʚʠʜʘ ʛʨʠʙʘ ï Fusarium equiseti, F. 

graminearum, F. poae ʠ ʜʚʘ ʧʨʝʧʘʨʘʪʘ ï ɼʠʚʠʜʝʥʜ 

ʩʪʘʨ ʠ ʀʥʰʫʨ ʇʝʨʬʦʨʤ.  
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ʈʝʟʫʣʴʪʘʪʳ. ʇʨʦʚʝʜʝʥʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦ-

ʢʘʟʘʣʠ, ʯʪʦ ʙʠʦʣʦʛʠʯʝʩʢʘʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʧʨʝʧʘ-

ʨʘʪʘ ɼʠʚʠʜʝʥʜ ʩʪʘʨ ʚ ʦʪʥʦʰʝʥʠʠ ʚʦʟʙʫʜʠʪʝʣʝʡ ʢʦʨ-

ʥʝʚʳʭ ʛʥʠʣʝʡ ʥʘʭʦʜʠʣʘʩʴ ʥʘ ʩʨʝʜʥʝʤ ʠ ʥʠʟʢʦʤ 

ʫʨʦʚʥʝ (ʪʘʙʣʠʮʘ). ɼʘʥʥʳʡ ʧʦʢʘʟʘʪʝʣʴ ʩʦʩʪʘʚʠʣ 34,6 

ï 71,7 %. ʕʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʥʘʣʠʯʠʠ ʚʳʩʦʢʦʡ 

ʨʝʟʠʩʪʝʥʪʥʦʩʪʠ ʜʘʥʥʳʭ ʚʠʜʦʚ ʛʨʠʙʦʚ ʢ ʬʫʥʛʠʮʠʜʫ. 

ʇʨʝʧʘʨʘʪ ʀʥʰʫʨ ʇʝʨʬʦʨʤ ʧʦʢʘʟʘʣ ʣʫʯʰʠʝ ʨʝʟʫʣʴ-

ʪʘʪʳ. ɽʛʦ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʚ ʦʪʥʦʰʝʥʠʠ ʢʦʨʥʝʚʳʭ 

ʛʥʠʣʝʡ, ʚʳʟʳʚʘʝʤʳʭ ʛʨʠʙʘʤʠ Fusarium equiseti, F. 

graminearum ʠ F. poae ʙʳʣʘ ʜʦʩʪʘʪʦʯʥʦ ʚʳʩʦʢʦʡ ʠ 

ʩʦʩʪʘʚʠʣʘ 93,9 ï 95,6 %. ʇʦʣʥʦʩʪʴʶ ʬʫʥʛʠʮʠʜ ʀʥ-

ʰʫʨ ʇʝʨʬʦʨʤ ʥʝ ʠʥʛʠʙʠʨʦʚʘʣ ʨʘʟʚʠʪʠʝ ʟʘʙʦʣʝʚʘ-

ʥʠʷ. ʇʦʩʣʝʜʥʝʝ ʪʘʢʞʝ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʥʘʣʠʯʠʠ ʫ 

ʠʟʫʯʘʝʤʳʭ ʚʠʜʦʚ ʛʨʠʙʦʚ ʨʝʟʠʩʪʝʥʪʥʦʩʪʠ ʢ ʜʘʥʥʦʤʫ 

ʩʨʝʜʩʪʚʫ, ʭʦʪʷ ʠ ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʠʟʢʦʡ.  

ʊʘʙʣʠʮʘ. 

ʕʬʬʝʢʪʠʚʥʦʩʪʴ ʧʨʦʪʨʘʚʠʪʝʣʝʡ ʩʝʤʷʥ ʧʨʦʪʠʚ ʢʦʨʥʝʚʳʭ ʛʥʠʣʝʡ, ʚʳʟʳʚʘʝʤʳʭ ʛʨʠʙʘʤʠ  

Fusarium equiseti, F. graminearum ʠ F. poae 

ʇʨʝʧʘʨʘʪ, ʥʦʨʤʘ ʨʘʩʭʦʜʘ 

ɹʠʦʣʦʛʠʯʝʩʢʘʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʧʨʦʪʠʚ ʢʦʨʥʝʚʳʭ ʛʥʠʣʝʡ, % 

ʚʠʜʳ ʛʨʠʙʦʚ ʨʦʜʘ Fusarium 

F. 

equiseti 

F. 

graminearum 

F. 

poae 

ʂʦʥʪʨʦʣʴ* 41,0* 45,5* 41,5* 

ɼʠʚʠʜʝʥʜ ʩʪʘʨ ʂʉ, 1 ʣ/ʪ 71,7 60,0 34,6 

ʀʥʰʫʨ ʇʝʨʬʦʨʤ ʂʉ, 0,5 ʣ/ʪ 93,9 95,6 94,0 

* ʨʘʟʚʠʪʠʝ ʢʦʨʥʝʚʳʭ ʛʥʠʣʝʡ ʚ ʢʦʥʪʨʦʣʝ (%). 

 

ʀʩʭʦʜʷ ʠʟ ʚʳʰʝʠʟʣʦʞʝʥʥʦʛʦ ʤʦʞʥʦ ʩʢʘʟʘʪʴ, 

ʯʪʦ ʠʟ ʜʚʫʭ ʠʩʧʳʪʘʥʥʳʭ ʧʨʝʧʘʨʘʪʦʚ ʬʫʥʛʠʮʠʜ ʀʥ-

ʰʫʨ ʇʝʨʬʦʨʤ ʧʨʦʷʚʠʣ ʟʥʘʯʠʪʝʣʴʥʦ ʙʦʣʝʝ ʚʳʩʦʢʫʶ 

(93,9 ï 95,6 %) ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʚ ʦʪʥʦʰʝʥʠʠ ʚʦʟʙʫ-

ʜʠʪʝʣʝʡ ʢʦʨʥʝʚʳʭ ʛʥʠʣʝʡ ʧʰʝʥʠʮʳ ï ʛʨʠʙʦʚ 

Fusarium equiseti, F. graminearum ʠ F. poae. ʇʦʣʫ-

ʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʤʦʛʫʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʳ ʚ ʧʨʦ-

ʠʟʚʦʜʩʪʚʝ ʧʨʠ ʚʳʙʦʨʝ ʩʨʝʜʩʪʚ ʟʘʱʠʪʳ ʨʘʩʪʝʥʠʡ 

ʧʰʝʥʠʮʳ ʦʪ ʬʠʪʦʧʘʪʦʛʝʥʦʚ. 
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ɸʥʥʦʪʘʮʠʷ 

ɺ ʨʘʙʦʪʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʜʘʥʥʳʝ ʧʦ ʨʝʢʫʣʴʪʠʚʘʮʠʠ ʥʘʨʫʰʝʥʥʳʭ ʟʝʤʝʣʴ ʚ ʨʝʟʫʣʴʪʘʪʝ ʯʝʣʦʚʝʯʝʩʢʦʡ ʜʝ-

ʷʪʝʣʴʥʦʩʪʠ. ʈʘʩʩʤʦʪʨʝʥʳ ʪʝʭʥʠʯʝʩʢʠʝ ʤʝʨʦʧʨʠʷʪʠʷ ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ ʨʝʢʫʣʴʪʠʚʘʮʠʠ ʠ ʫʧʨʘʚʣʝʥʠʝ ʤʠʛʨʘ-

ʮʠʦʥʥʳʤʠ ʧʦʪʦʢʘʤʠ ʧʨʠ ʧʦʩʪʘʥʦʚʢʝ ʤʝʭʘʥʠʯʝʩʢʠʭ ʙʘʨʴʝʨʦʚ 

Abstract 

Data on recultivation of anthropogenically broken lands are provided in work. Technical actions when car-

rying out recultivation are considered and management of migration flows at statement of mechanical barriers 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʟʝʤʣʝʫʩʪʨʦʡʩʪʚʦ, ʧʦʯʚʘ, ʨʝʢʫʣʴʪʠʚʘʮʠʷ, ʩʦʨʙʝʥʪʳ, ʨʝʣʴʝʬ, ʵʢʨʘʥ, ʟʝʤʣʝʚʘʥʠʝ 

Keywords: land management, soil, recultivation, sorbents, relief, screen. 

 

ʊʝʭʥʠʯʝʩʢʠʝ ʤʝʨʦʧʨʠʷʪʠʷ ʧʦ ʧʨʦʚʝʜʝʥʠʶ ʨʝ-

ʢʫʣʴʪʠʚʘʮʠʠ ʥʘʨʫʰʝʥʥʳʭ ʟʝʤʝʣʴ ʚ ʥʘʩʪʦʷʱʝʝ 

ʚʨʝʤʷ ʧʦʜʨʘʟʜʝʣʷʶʪʩʷ ʥʘ ʩʣʫʜʫʶʱʠʝ ʚʠʜʳ: [1, 8] 

- ʩʪʨʫʢʪʫʨʥʦ-ʧʨʦʝʢʪʠʚʥʳʝ ï ʭʘʨʘʢʪʝʨʠʟʫʶʪ ʪʘ-

ʢʠʝ ʤʝʨʦʧʨʠʷʪʠʷ ʢʘʢ: ʩʦʟʜʘʥʠʝ ʥʦʚʳʭ ʧʨʦʝʢʪʥʳʭ 

ʧʦʚʝʨʭʥʦʩʪʝʡ ʠ ʬʦʨʤ ʨʝʣʴʝʬʘ, ʟʝʤʣʝʚʘʥʠʝ, ʪʦʨʬʦ-

ʚʘʥʠʝ, ʢʦʣʴʤʘʪʘʞ, ʩʦʟʜʘʥʠʝ ʵʢʨʘʥʦʚ, ʫʜʘʣʝʥʠʝ ʥʝ-

ʥʫʞʥʦʡ ʜʨʝʚʝʩʥʦ-ʢʫʩʪʘʨʥʠʢʦʚʦʡ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ, 

ʧʥʝʡ, ʢʘʤʥʝʡ, ʨʘʟʜʝʣʢʘ ʢʦʯʝʢ; 

- ʭʠʤʠʯʝʩʢʠʝ ï ʭʘʨʘʢʪʝʨʠʟʫʶʪ ʪʘʢʠʝ ʤʝʨʦʧʨʠ-

ʷʪʠʷ ʢʘʢ: ʠʟʚʝʩʪʢʦʚʘʥʠʝ, ʛʠʧʩʦʚʘʥʠʝ, ʢʠʩʣʦʚʘʥʠʝ, 

ʚʥʝʩʝʥʠʝ ʩʦʨʙʝʥʪʦʚ, ʦʨʛʘʥʠʯʝʩʢʠʭ ʠ ʤʠʥʝʨʘʣʴʥʳʭ 

ʫʜʦʙʨʝʥʠʡ;  

- ʚʦʜʥʳʝ ï ʭʘʨʘʢʪʝʨʠʟʫʶʪ ʪʘʢʠʝ ʤʝʨʦʧʨʠʷʪʠʷ 

ʢʘʢ: ʦʩʫʰʝʥʠʝ, ʦʨʦʰʝʥʠʝ, ʨʝʛʫʣʠʨʦʚʘʥʠʝ ʩʨʦʢʦʚ ʟʘ-

ʪʦʧʣʝʥʠʷ ʧʦʚʝʨʭʥʦʩʪʥʳʤʠ ʚʦʜʘʤʠ; 

- ʪʝʧʣʦʪʝʭʥʠʯʝʩʢʠʡ ï ʭʘʨʘʢʪʝʨʠʟʫʝʪ ʪʘʢʠʝ ʤʝ-

ʨʦʧʨʠʷʪʠʷ ʢʘʢ: ʤʫʣʴʯʠʨʦʚʘʥʠʝ, ʛʨʷʜʦʚʘʥʠʝ, ʦʙʦ-

ʛʨʝʚ, ʧʨʠʤʝʥʝʥʠʝ ʫʪʝʧʣʠʪʝʣʝʡ. 

ʅʘʨʫʰʝʥʥʳʝ ʟʝʤʝʣʴʥʳʝ ʫʛʦʜʴʷ ʚ ʙʦʣʴʰʝʡ ʩʪʝ-

ʧʝʥʠ ʚʩʝʛʜʘ ʥʫʞʜʘʶʪʩʷ ʚ ʧʝʨʝʧʣʘʥʠʨʦʚʢʝ. ʇʣʘʥʠ-

ʨʦʚʢʫ ʟʝʤʝʣʴ ʥʝʦʙʭʦʜʠʤʦ ʚʳʧʦʣʥʷʪʴ ʚ ʟʘʚʠʩʠʤʦʩʪʠ 

ʦʪ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʨʝʢʫʣʴʪʠʚʘʮʠʠ, ʦʙʲʝʤʦʚ ʛʨʫʥʪʘ 

ʠ ʨʘʩʩʪʦʷʥʠʷ ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʠ ʧʦʯʚʝʥʥʦʛʦ ʩʣʦʷ ʜʣʷ 

ʧʦʢʨʳʪʠʷ ʚʩʝʡ ʨʝʢʫʣʴʪʠʚʠʨʫʝʤʦʡ ʪʝʨʨʠʪʦʨʠʠ, ʧʣʘ-

ʥʠʨʦʚʢʘ ʙʫʜʝʪ ʚʢʣʶʯʘʪʴ ʪʘʢʠʝ ʨʘʙʦʪʳ ʢʘʢ ʪʝʨʨʘʩʠ-

ʨʦʚʘʥʠʝ ʠ ʚʳʧʦʣʘʞʠʚʘʥʠʝ ʦʪʢʦʩʦʚ ʦʪʚʘʣʦʚ, ʨʘʟʣʠʯ-

ʥʳʭ ʢʘʨʴʝʨʥʳʭ ʚʳʝʤʦʢ, ʬʦʨʤʠʨʦʚʘʥʠʝ ʥʘʩʳʧʝʡ 

(ʨʠʩʫʥʦʢ 1) [2]. 
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ʈʠʩʫʥʦʢ 1. ʇʣʘʥʠʨʦʚʢʘ ʟʝʤʝʣʴ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʨʝʢʫʣʴʪʠʚʘʮʠʠ 

 

ʉʧʣʦʰʥʫʶ ʧʣʘʥʠʨʦʚʢʫ ʥʘʨʫʰʝʥʥʦʡ ʪʝʨʨʠʪʦ-

ʨʠʠ ʥʝʦʙʭʦʜʠʤʦ ʚʳʧʦʣʥʷʪʴ ʧʨʠ ʧʦʜʛʦʪʦʚʢʝ ʟʝʤʝʣʴ 

ʢ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʤʫ ʠʩʧʦʣʴʟʦʚʘʥʠʶ, ʪʘʢ ʞʝ 

ʜʣʷ ʬʦʨʤʠʨʦʚʘʥʠʷ ʣʝʩʥʦʛʦ ʤʘʩʩʠʚʘ, ʯʘʩʪʠʯʥʘʷ ʧʣʘ-

ʥʠʨʦʚʢʘ ʪʝʨʨʠʪʦʨʠʠ ʧʨʦʚʦʜʠʪʩʷ ʧʨʠ ʥʝʦʙʭʦʜʠʤʦ-

ʩʪʠ ʝʸ ʦʟʝʣʝʥʝʥʠʷ, ʘ ʪʘʢ ʞʝ ʜʣʷ ʩʦʟʜʘʥʠʷ ʚʦʜʦʦʭʨʘʥ-

ʥʳʭ ʠ ʣʝʩʦʟʘʱʠʪʥʳʭ ʧʦʣʦʩ [3, 8]. 

ʇʣʘʥʠʨʦʚʢʫ ʥʘʩʳʧʝʡ ʥʘ ʨʝʢʫʣʴʪʠʚʠʨʫʝʤʦʡ 

ʪʝʨʨʠʪʦʨʠʠ ʥʝʦʙʭʦʜʠʤʦ ʧʨʦʚʦʜʠʪʴ ʚ ʜʚʘ ʵʪʘʧʘ, ʦʥʠ 

ʜʦʣʞʥʳ ʙʳʪʴ ʚʳʧʦʣʥʝʥʳ ʩ ʧʨʦʤʝʞʫʪʢʦʤ 2é3 ʛʦʜʘ 

ʩ ʜʘʣʴʥʝʡʰʠʤ ʟʘʩʝʚʦʤ ʙʦʙʦʚʦ-ʟʣʘʢʦʚʳʤʠ ʪʨʘʚʘʤʠ 

[4]. 

ʕʪʘʧ ʟʝʤʣʝʚʘʥʠʝ, ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʥʘʥʝʩʝ-

ʥʠʝ ʥʘ ʧʦʚʝʨʭʥʦʩʪʴ ʛʨʫʥʪʘ ʥʘ ʪʫ ʧʦʚʝʨʭʥʦʩʪʴ, ʢʦʪʦ-

ʨʘʷ ʙʳʣʘ ʟʘʧʣʘʥʠʨʦʚʘʥʘ ʟʘʨʘʥʝʝ ʠʣʠ ʚʥʝʩʝʥʠʝ ʧʣʦ-

ʜʦʨʦʜʥʦʡ ʧʦʯʚʳ ʚ ʜʨʫʛʫʶ ʧʦʯʚʫ ʜʣʷ ʫʣʫʯʰʝʥʠʷ 

ʚʦʜʥʦ-ʬʠʟʠʯʝʩʢʠʭ, ʘʛʨʦʭʠʤʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ.  

ʉʦʜʝʨʞʘʥʠʝ ʛʫʤʫʩʘ ʚ ʧʦʯʚʝ, ʢʦʪʦʨʘʷ ʧʨʠʤʝʥʷ-

ʝʪʩʷ ʜʣʷ ʫʣʫʯʰʝʥʠʷ ʩʚʦʡʩʪʚ ʥʘʥʦʩʠʤʦʡ ʥʘ ʨʝʢʫʣʴ-

ʪʠʚʠʨʫʝʤʫʶ ʪʝʨʨʠʪʦʨʠʶ, ʜʦʣʞʥʦ ʙʳʪʴ ʥʝ ʤʝʥʝʝ 

ʜʚʫʭ ʧʨʦʮʝʥʪʦʚ [5]. 

ɺ ʢʘʯʝʩʪʚʝ ʧʦʪʝʥʮʠʘʣʴʥʦ ʧʣʦʜʦʨʦʜʥʳʭ ʧʦʨʦʜ 

ʜʣʷ ʨʝʢʫʣʴʪʠʚʘʮʠʠ ʥʘʨʫʰʝʥʥʳʭ ʪʝʨʨʠʪʦʨʠʠ ʤʦʞʥʦ 

ʠʩʧʦʣʴʟʦʚʘʪʴ ʩʫʧʝʩʯʘʥʳʝ ʠ ʩʫʛʣʠʥʠʩʪʳʝ ʛʨʫʥʪʳ. 

ɿʝʤʣʝʚʘʥʠʝ ʥʘ ʥʘʨʫʰʝʥʥʳʭ ʟʝʤʣʷʭ ʚ ʧʝʨʚʫʶ 

ʦʯʝʨʝʜʴ ʥʝʦʙʭʦʜʠʤʦ ʜʣʷ ʩʦʟʜʘʥʠʷ ʧʣʦʜʦʨʦʜʥʦʛʦ 

ʩʣʦʷ ʥʘ ʟʝʤʣʷʭ, ʢʦʪʦʨʳʝ ʷʚʣʷʶʪʩʷ ʥʝʧʨʠʛʦʜʥʳʤʠ 

ʧʦ ʬʠʟʠʯʝʩʢʠʤ ʠʣʠ ʭʠʤʠʯʝʩʢʠʤ ʩʚʦʡʩʪʚʘʤ [6, 8] 

ʄʦʱʥʦʩʪʴ ʨʝʢʫʣʴʪʠʚʘʮʠʦʥʥʦʛʦ ʩʣʦʷ ʦʧʨʝʜʝ-

ʣʷʝʪʩʷ ʥʘʧʨʘʚʣʝʥʠʝʤ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʥʘʨʫʰʝʥʥʳʭ 

ʟʝʤʝʣʴ, ʢ ʧʨʠʤʝʨʫ: ʜʣʷ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʫʛʦ-

ʜʠʡ ʥʘʥʦʩʠʤʳʡ ʧʦʯʚʝʥʥʳʡ ʩʣʦʡ ʜʦʣʞʝʥ ʙʳʪʴ ʥʝ 

ʤʝʥʝʝ 20é25 ʩʤ. 

ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʨʘʟʤʝʨʘ ʪʝʨʨʠʪʦʨʠʠ ʠ ʩʦʩʪʦʷ-

ʥʠʷ ʥʘʨʫʰʝʥʥʳʭ ʟʝʤʝʣʴ ʪʝʭʥʠʯʝʩʢʠʡ ʵʪʘʧ ʨʝʢʫʣʴ-

ʪʠʚʘʮʠʷ ʦʛʨʘʥʠʯʠʚʘʝʪʩʷ ʜʚʫʤʷ ʩʧʦʩʦʙʘʤʠ, ʵʪʦ: ʩʦ-

ʟʜʘʥʠʝ ʢʨʫʧʥʳʭ ʠʥʞʝʥʝʨʥʳʭ ʩʠʩʪʝʤ ʜʣʷ ʵʬʬʝʢʪʠʚ-

ʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʧʦʪʦʢʘʤʠ ʚʝʱʝʩʪʚʘ [7, 8]. 

ɼʣʷ ʟʝʤʝʣʴ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʠʩʧʦʣʴʟʦ-

ʚʘʥʠʷ ʠʩʧʦʣʴʟʫʶʪʩʷ ʤʝʣʠʦʨʘʪʠʚʥʳʝ ʩʠʩʪʝʤʳ, ʜʣʷ 

ʪʝʨʨʠʪʦʨʠʠ ʥʝʦʙʭʦʜʠʤʦʡ ʜʣʷ ʨʳʙʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ï ʧʨʫʜʦʚʳʝ ʩʠʩʪʝʤʳ, ʜʣʷ ʣʝʩʦʭʦʟʷʡ-

ʩʪʚʝʥʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ï ʣʝʩʦʤʝʣʠʦʨʘʪʠʚʥʳʝ ʩʠ-

ʩʪʝʤʳ, ʜʣʷ ʟʘʛʨʷʟʥʝʥʥʳʭ ʟʝʤʝʣʴ ï ʠʥʞʝʥʝʨʥʦ-ʵʢʦ-

ʣʦʛʠʯʝʩʢʠʝ ʩʠʩʪʝʤʳ [2]. 

ʕʬʬʝʢʪʠʚʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʜʘʥʥʳʭ ʩʠʩʪʝʤ 

ʟʘʚʠʩʠʪ ʦʪ ʭʘʨʘʢʪʝʨʘ ʧʘʨʘʤʝʪʨʦʚ ʠʥʞʝʥʝʨʥʦʛʦ ʠʩ-

ʧʦʣʥʝʥʠʷ ʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ ʫʧʨʘʚʣʝ-

ʥʠʷ ʜʚʠʞʝʥʠʝʤ ʤʠʥʝʨʘʣʴʥʳʭ ʠ ʦʨʛʘʥʠʯʝʩʢʠʭ ʚʝ-

ʱʝʩʪʚ ʚ ʧʨʠʨʦʜʥʦʤ ʢʦʤʧʣʝʢʩʝ [1]. 

ʇʨʠ ʨʝʢʫʣʴʪʠʚʘʮʠʠ ʟʝʤʝʣʴ, ʟʘʛʨʷʟʥʝʥʥʳʭ ʪʷ-

ʞʝʣʳʤʠ ʤʝʪʘʣʣʘʤʠ, ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʥʝʦʙʭʦʜʠʤʦ 

ʫʜʝʣʷʪʴ ʚʥʠʤʘʥʠʝ ʦʙʨʘʟʦʚʘʥʠʶ ʚ ʧʦʯʚʝ ʪʨʫʜʥʦʨʘʩ-

ʪʚʦʨʠʤʳʭ ʩʦʝʜʠʥʝʥʠʡ. ɺ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʚ ʧʝʨʚʫʶ 

ʦʯʝʨʝʜʴ ʥʝʦʙʭʦʜʠʤʦ ʨʘʩʩʤʦʪʨʝʪʴ ʚʦʧʨʦʩ ʦ ʧʨʠʤʝ-

ʥʝʥʠʠ ʧʨʠʨʦʜʥʳʭ ʩʦʨʙʝʥʪʦʚ. 

ʂ ʧʨʠʨʦʜʥʳʤ ʩʦʨʙʝʥʪʘʤ ʤʦʞʥʦ ʦʪʥʝʩʪʠ ʪʘʢʠʝ 

ʢʘʢ ʪʦʨʬ, ʤʦʭ, ʯʝʨʥʦʟʝʤʥʳʝ ʧʦʯʚʳ, ʩʘʧʨʦʧʝʣʴ, ʙʝʥ-

ʪʦʥʠʪʦʚʳʝ ʛʣʠʥʳ, ʛʣʘʫʢʦʥʠʪ, ʦʧʦʢʠ, ʜʠʘʪʦʤʠʪʳ 

[2,8]. 

ʉʦʟʜʘʥʠʝ ʨʝʢʫʣʴʪʠʚʘʮʠʦʥʥʦʛʦ ʩʣʦʷ, ʥʘ ʪʝʨʨʠ-

ʪʦʨʠʠ ʟʘʛʨʷʟʥʝʥʥʦʡ ʪʷʞʝʣʳʤʠ ʤʝʪʘʣʣʘʤʠ ʧʨʦʚʦ-

ʜʠʪʩʷ ʧʦ ʤʥʦʛʦʩʣʦʡʥʦʡ ʩʭʝʤʝ, ʠʣʠ ʩ ʧʦʤʦʱʴʶ 

ʥʘʥʝʩʝʥʠʷ ʦʜʥʦʛʦ ʩʣʦʷ ʧʦʯʚʳ ʥʘ ʟʘʨʘʥʝʝ ʵʢʨʘʥʠʨʦ-

ʚʘʥʥʫʶ ʠʣʠ ʟʘʛʨʷʟʥʝʥʥʫʶ ʪʝʨʨʠʪʦʨʠʶ.  

ɼʣʷ ʨʝʢʫʣʴʪʠʚʘʮʠʠ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ 

ʫʛʦʜʠʡ ʂʨʘʩʥʦʜʘʨʩʢʦʛʦ ʢʨʘʷ, ʠʩʧʳʪʳʚʘʶʱʠʝ ʜʣʠ-

ʪʝʣʴʥʦʝ ʟʘʛʨʷʟʥʝʥʠʝ, ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʢʦʤ-

ʧʣʝʢʩʥʫʶ ʩʭʝʤʫ ʨʝʢʫʣʴʪʠʚʘʮʠʠ: 

- ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʙʘʨʴʝʨ; 
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- ʩʪʨʦʛʦʝ ʜʦʟʠʨʦʚʘʥʠʝ ʭʠʤʠʯʝʩʢʠʭ ʩʨʝʜʩʪʚ ʟʘ-

ʱʠʪʳ ʨʘʩʪʝʥʠʡ,; 

- ʫʧʨʘʚʣʝʥʠʝ ʚʦʜʥʳʤʠ ʤʠʛʨʘʮʠʦʥʥʳʤʠ ʧʦʪʦ-

ʢʘʤʠ ʢʘʢ ʤʝʭʘʥʠʯʝʩʢʠʡ ʙʘʨʴʝʨ). 

- ʫʩʠʣʝʥʠʝ ʩʦʨʙʮʠʦʥʥʦʛʦ ʙʘʨʴʝʨʘ ʧʦʯʚʝʥʥʦʛʦ 

ʧʨʦʬʠʣʷ, ʚ ʪʦʞʝ ʚʨʝʤʷ ʦʙʱʝʝ ʢʦʣʠʯʝʩʪʚʦ ʤʝʪʘʣʣʦʚ 

ʚ ʧʦʯʚʝ ʤʦʞʝʪ ʥʝ ʪʦʣʴʢʦ ʥʝ ʫʤʝʥʴʰʘʝʪʩʷ, ʥʦ ʜʘʞʝ 

ʨʘʩʪʠ ʟʘ ʩʯʝʪ ʫʤʝʥʴʰʝʥʠʷ ʧʦʜʚʠʞʥʦʩʪʠ (ʨʠʩʫʥʦʢ 2) 

[5]. 

 

 
ʈʠʩʫʥʦʢ 2. ɼʠʥʘʤʠʢʘ ʤʝʪʘʣʣʦʚ ʚ ʧʨʦʬʠʣʝ ʨʝʢʫʣʴʪʠʚʠʨʫʝʤʦʡ ʪʝʨʨʠʪʦʨʠʠ 

 

ʕʢʦʣʦʛʠʯʝʩʢʦʝ ʩʦʩʪʦʷʥʠʝ ʟʝʤʝʣʴ ʩʝʣʴʩʢʦʭʦ-

ʟʷʡʩʪʚʝʥʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ ʩʥʠʞʘʝʪ ʩʧʦʩʦʙʥʦʩʪʴ 

ʧʦʯʚ ʢ ʧʨʦʠʟʚʦʜʩʪʚʫ ʵʢʦʣʦʛʠʯʝʩʢʠ ʙʝʟʦʧʘʩʥʦʡ ʠ 

ʚʳʩʦʢʦʫʨʦʞʘʡʥʦʡ ʧʨʦʜʫʢʮʠʠ [7, 8].  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚ ʟʘʢʣʶʯʝʥʠʠ ʤʦʞʥʦ ʦʪʤʝʪʠʪʴ, 

ʯʪʦ ʘʥʪʨʦʧʦʛʝʥʥʳʡ ʧʨʝʩʩ, ʧʨʦʷʚʣʷʶʱʠʡʩʷ ʧʨʠ ʪʝʭ-

ʥʦʛʝʥʝʟʝ, ʷʚʣʝʥʠʝ ʛʣʦʙʘʣʴʥʦʛʦ ʭʘʨʘʢʪʝʨʘ, ʚʳʟʳʚʘʝʪ 

ʩʝʨʴʸʟʥʫʶ ʦʟʘʙʦʯʝʥʥʦʩʪʴ ʯʝʣʦʚʝʯʝʩʪʚʘ. ʇʦʵʪʦʤʫ, 

ʵʢʦʣʦʛʠʯʝʩʢʘʷ ʦʮʝʥʢʘ ʧʦʯʚ ʧʨʦʤʳʰʣʝʥʥʦʛʦ ʨʝʛʠ-

ʦʥʘ ʥʝʦʙʭʦʜʠʤʘ, ʜʣʷ ʧʨʦʛʥʦʟʘ ʠ ʨʘʟʨʘʙʦʪʢʠ ʨʝʢʦ-

ʤʝʥʜʘʮʠʡ ʧʦ ʩʥʠʞʝʥʠʶ ʪʝʭʥʦʛʝʥʥʳʭ ʥʘʛʨʫʟʦʢ ʥʘ 

ʧʦʯʚʫ ʠ ʫʣʫʯʰʝʥʠʷ ʝʸ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ ʠ 

ʷʚʣʷʝʪʩʷ ʘʢʪʫʘʣʴʥʦʡ ʪʝʤʦʡ. 
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ɸʥʥʦʪʘʮʠʷ 
ʉʝʣʴʩʢʦʝ ʭʦʟʷʡʩʪʚʦ - ʦʜʥʘ ʠʟ ʩʬʝʨ ʞʠʟʥʠ, ʛʜʝ ʜʠʩʙʘʣʘʥʩ ʤʝʞʜʫ ʯʝʣʦʚʝʢʦʤ ʠ ʧʨʠʨʦʜʦʡ ʦʱʫʱʘʝʪʩʷ 

ʩʠʣʴʥʝʝ ʚʩʝʛʦ. ʉʨʝʜʠ ʥʘʠʙʦʣʝʝ ʚʘʞʥʳʭ ʧʨʠʯʠʥ ʥʝʜʦʩʪʘʪʦʯʥʦ ʚʳʩʦʢʦʡ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ, ʩʪʦʠʤʦʩʪʠ 

ʠ ʥʝʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʠ ʚʥʫʪʨʝʥʥʝʛʦ ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ - ʜʠʩʙʘʣʘʥʩ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʟʝʤʝʣʴ 

ʠ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʣʘʥʜʰʘʬʪʦʚ (ʩʦʦʪʥʦʰʝʥʠʝ ʧʘʭʦʪʥʳʭ ʟʝʤʝʣʴ, ʣʫʛʦʚ, ʣʝʩʦʚ), 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʩʝʢʪʦʨʦʚ (ʨʘʩʪʝʥʠʝʚʦʜʩʪʚʦ ʠ ʞʠʚʦʪʥʦʚʦʜʩʪʚʦ) ʩʨʝʜʠ ʩʘʤʠ ʧʦ ʩʝʙʝ, ʘ ʪʘʢʞʝ 

ʚʥʫʪʨʠ ʦʪʨʘʩʣʝʡ (ʧʦ ʚʠʜʘʤ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʞʠʚʦʪʥʳʭ - ʧʦ ʞʠʚʦʪʥʦʚʦʜʩʪʚʫ ʠ ʩʪʨʫʢʪʫʨʝ ʧʦʩʝʚ-

ʥʳʭ ʧʣʦʱʘʜʝʡ, ʩʝʚʦʦʙʦʨʦʪʫ - ʚ ʨʘʩʪʝʥʠʝʚʦʜʩʪʚʝ). 

Abstract 

Agriculture is one of the spheres of life where the imbalance between man and nature is felt most strongly. 

Among the most important reasons for the insufficiently high productivity, cost and non-competitiveness of domes-

tic agriculture are the imbalance of agricultural land and infrastructure of agricultural landscapes (the ratio of 

arable land, meadows, forests), agricultural sectors (crop and livestock) among themselves, as well as within 

industries (by types of farm animals - in livestock and the structure of acreage, crop rotation - in crop production). 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʨʘʮʠʦʥʘʣʴʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʧʘʰʥʠ, ʩʪʨʫʢʪʫʨʘ ʧʦʩʝʚʥʳʭ ʧʣʦʱʘʜʝʡ, ʧʨʦʜʫʢʪʠʚ-

ʥʦʩʪʴ, ʦʮʝʥʢʘ, ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʝ ʟʝʤʣʠ 

Keywords: rational use of arable land, the structure of acreage, productivity, evaluation, agricultural land 

 

ʆʙʱʘʷ ʧʣʦʱʘʜʴ ʟʝʤʝʣʴʥʦʛʦ ʬʦʥʜʘ ʂʨʘʩʥʦʜʘʨ-

ʩʢʦʛʦ ʢʨʘʷ ʨʘʚʥʘ 7 548,5 ʪʳʩ. ʛʘ (ʥʘ 01.01.2019 ʛ.) 

[1]. ɻʣʘʚʥʫʶ ʯʘʩʪʴ ʪʝʨʨʠʪʦʨʠʡ ʟʘʥʠʤʘʶʪ ʩʝʣʴʩʢʦ-

ʭʦʟʷʡʩʪʚʝʥʥʳʝ ʫʛʦʜʴʷ (62,5%), ʢʦʪʦʨʳʝ ʧʨʠʤʝʥʷ-

ʶʪʩʷ ʨʘʟʥʳʤʠ ʢʦʤʧʘʥʠʷʤʠ, ʦʨʛʘʥʠʟʘʮʠʷʤʠ ʠ ʛʨʘʞ-

ʜʘʥʘʤʠ ʜʣʷ ʨʘʟʥʦʦʙʨʘʟʥʦʛʦ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ 

ʧʨʦʠʟʚʦʜʩʪʚʘ. ɻʣʘʚʥʳʤ ʚʠʜʦʤ ʩ/ʭ ʫʛʦʜʠʡ ʷʚʣʷʝʪʩʷ 

ʧʘʭʦʪʥʘʷ ʟʝʤʣʷ (ʧʘʰʥʷ). 

ɺ ʩʪʨʫʢʪʫʨʝ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʫʛʦʜʠʡ 

ʂʨʘʩʥʦʜʘʨʩʢʦʛʦ ʢʨʘʷ ʤʘʢʩʠʤʘʣʴʥʘʷ ʧʣʦʱʘʜʴ ï ʵʪʦ 

ʧʘʭʦʪʥʳʝ ʟʝʤʣʠ (84,71% ʥʘ 01.01.2018), ʩʝʥʦʢʦʩʳ ʠ 

ʧʘʩʪʙʠʱʘ (12,6 ʥʘ 01.01.2018). ʊʘʢʘʷ ʞʝ ʩʠʪʫʘʮʠʷ 

ʨʘʟʚʠʚʘʝʪʩʷ ʚʦ ʚʩʝʭ ʨʘʡʦʥʘʭ ʂʨʘʩʥʦʜʘʨʩʢʦʛʦ ʢʨʘʷ. 

ɺ ʧʦʩʣʝʜʥʝʝ ʚʨʝʤʷ ʚʦʟʥʠʢʣʘ ʩʝʨʴʝʟʥʘʷ ʧʨʦʙʣʝʤʘ 

ʠʟʲʷʪʠʡ ʮʝʥʥʳʭ ʟʝʤʝʣʴ ʜʣʷ ʥʫʞʜ ʯʝʣʦʚʝʯʝʩʢʦʛʦ 

ʧʨʦʠʟʚʦʜʩʪʚʘ, ʠ, ʩ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ, ʩʫʱʝʩʪʚʫʝʪ ʧʨʦ-

ʙʣʝʤʘ ʩʦʢʨʘʱʝʥʠʷ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʫʛʦʜʠʡ. 

ɺ ʨʝʛʠʦʥʝ, ʛʜʝ ʙʦʣʝʝ ʧʦʣʦʚʠʥʳ ʪʝʨʨʠʪʦʨʠʡ 

ʯʫʚʩʪʚʫʝʪʩʷ ʜʝʬʠʮʠʪ ʚʦʜʥʳʭ ʨʝʩʫʨʩʦʚ, ʙʝʟ ʜʦʧʦʣ-

ʥʠʪʝʣʴʥʦʡ ʚʣʘʛʠ ʦʙʦʡʪʠʩʴ ʥʝʣʴʟʷ. ʆʨʦʰʘʝʤʳʝ 

ʟʝʤʣʠ ʟʘʥʠʤʘʶʪ ʦʩʦʙʦʝ ʤʝʩʪʦ ʚ ʩʦʩʪʘʚʝ ʩʝʣʴʩʢʦʭʦ-

ʟʷʡʩʪʚʝʥʥʳʭ ʫʛʦʜʠʡ, ʢʦʪʦʨʳʝ ʨʘʩʧʦʣʦʞʝʥʳ ʥʘ ʧʣʦ-

ʱʘʜʠ 453,4 ʪʳʩ. ʛʘ [1], ʯʪʦ ʩʦʩʪʘʚʣʷʝʪ 6% ʦʪ ʧʣʦ-

ʱʘʜʠ ʩ/ʭ ʟʝʤʝʣʴ ʨʝʛʠʦʥʘ. ʆʨʦʰʘʝʤʳʝ ʟʝʤʣʠ ʧʨʝʜ-

ʩʪʘʚʣʷʶʪʩʷ ʠʥʞʝʥʝʨʥʳʤʠ ʩʠʩʪʝʤʘʤʠ, ʚ ʢʦʪʦʨʳʭ 

ʠʩʧʦʣʴʟʫʶʪʩʷ ʩʧʨʠʥʢʣʝʨʥʳʝ ʩʠʩʪʝʤʳ. ʆʨʦʰʝʥʠʝ 

ʧʦ ʬʝʜʝʨʘʣʴʥʦʡ ʧʨʦʛʨʘʤʤʝ ʫʚʝʣʠʯʠʚʘʝʪ ʫʨʦʞʘʡ-

ʥʦʩʪʴ ʚ ʂʨʘʩʥʦʜʘʨʩʢʦʤ ʢʨʘʝ. 

ɺ ʩʦʚʨʝʤʝʥʥʦʝ ʚʨʝʤʷ ʚ ʂʨʘʩʥʦʜʘʨʩʢʦʤ ʢʨʘʝ 

ʠʜʫʪ ʘʢʪʠʚʥʳʝ ʧʨʦʮʝʩʩʳ ʧʦʜʥʷʪʠʷ ʥʘ ʧʦʚʝʨʭʥʦʩʪʴ 

ʟʘʩʦʣʝʥʥʳʭ ʧʦʜʟʝʤʥʳʭ ʚʦʜ, ʟʘʙʦʣʘʯʠʚʘʥʠʷ, ʟʘʩʦʣʝ-

ʥʠʷ, ʩʦʣʦʥʮʦʚʦʡ, ʣʠʯʠʥʦʯʥʦʡ ʠ ʩʦʣʦʜʠʥʠʩʪʦʡ ʧʦʯʚ. 

ʇʨʦʙʣʝʤʘ ʦʧʫʩʪʳʥʠʚʘʥʠʷ ʪʘʢʞʝ ʩʪʘʥʦʚʠʪʩʷ 

ʦʩʪʨʦʡ. ɺ ʪʦ ʞʝ ʚʨʝʤʷ ʧʨʠʯʠʥʳ ʦʧʫʩʪʳʥʠʚʘʥʠʷ ʩʦ-

ʩʪʘʚʣʷʶʪ 87% ʠʟ-ʟʘ ʥʝʨʘʮʠʦʥʘʣʴʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘ-

ʥʠʷ ʧʨʠʨʦʜʥʳʭ ʨʝʩʫʨʩʦʚ, ʠ ʪʦʣʴʢʦ 13% - ʠʟ-ʟʘ ʧʨʠ-

ʨʦʜʥʳʭ ʫʩʣʦʚʠʡ [3]. 

ɺ ʫʩʣʦʚʠʷʭ ʢʘʯʝʩʪʚʘ ʜʝʛʨʘʜʘʮʠʠ ʟʝʤʝʣʴ 

ʥʘʙʣʶʜʘʝʪʩʷ ʫʭʫʜʰʝʥʠʷ ʘʛʨʦʭʠʤʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝ-

ʨʠʩʪʠʢ ʩ/ʭ ʫʛʦʜʠʡ. ɿʘ ʧʨʦʰʝʜʰʝʝ ʜʝʩʷʪʠʣʝʪʠʝ ʚ 
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ʟʝʤʣʷʭ ʂʨʘʩʥʦʜʘʨʩʢʦʛʦ ʢʨʘʷ ʟʘʬʠʢʩʠʨʦʚʘʥʳ ʧʦʩʪʝ-

ʧʝʥʥʳʝ ʩʥʠʞʝʥʠʷ ʧʦʜʚʠʞʥʦʛʦ ʬʦʩʬʦʨʘ, ʛʫʤʫʩʘ, ʢʘ-

ʣʠʡʥʦʛʦ ʦʙʤʝʥʘ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʩʦʜʝʨʞʘʥʠʝ ʛʫ-

ʤʫʩʘ ʟʘ ʧʦʩʣʝʜʥʝʝ ʜʝʩʷʪʠʣʝʪʠʝ ʩʥʠʟʠʣʦʩʴ ʥʘ 0,26% 

(ʩ 4,01 ʜʦ 3,75%). ʉʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʝ ʫʛʦʜʴʷ 

ʂʨʘʩʥʦʜʘʨʩʢʦʛʦ ʢʨʘʷ ʟʘʛʨʷʟʥʝʥʳ ʥʝ ʪʦʣʴʢʦ ʪʷʞʝ-

ʣʳʤʠ ʤʝʪʘʣʣʘʤʠ, ʥʦ ʠ ʧʨʠʨʦʜʥʳʤʠ ʠ ʠʩʢʫʩʩʪʚʝʥ-

ʥʳʤʠ ʨʘʜʠʦʥʫʢʣʠʜʘʤʠ [1]. 

ɼʠʥʘʤʠʢʘ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʟʝʤʝʣʴʥʦʛʦ ʬʦʥʜʘ 

ʂʨʘʩʥʦʜʘʨʩʢʦʛʦ ʢʨʘʷ ʧʦ ʢʘʪʝʛʦʨʠʷʤ ʟʝʤʝʣʴ ʟʘ ʧʝʨʠ-

ʦʜʳ ʩ 2010 ʧʦ 2017 ʛʦʜ ʧʨʝʜʩʪʘʚʣʝʥʘ ʚ ʪʘʙʣʠʮʝ 1. 

ɸʥʘʣʠʟ ʪʘʙʣʠʮʳ 1 ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʟʘ ʧʦʩʣʝʜ-

ʥʠʝ ʩʝʤʴ ʣʝʪ ʧʨʦʠʟʦʰʣʠ ʩʣʝʜʫʶʱʠʝ ʠʟʤʝʥʝʥʠʷ. 

ʉʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʝ ʫʛʦʜʴʷ ʚ 2017 ʛʦʜʫ ʩʦʢʨʘʪʠ-

ʣʠʩʴ ʥʘ 35,5 ʪʳʩ. ʛʘ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 2010 ʛʦʜʦʤ. 

ʋʤʝʥʴʰʝʥʠʝ ʧʣʦʱʘʜʠ ʟʝʤʝʣʴ ʵʪʦʡ ʢʘʪʝʛʦʨʠʠ ʧʨʦ-

ʠʟʦʰʣʦ ʚ ʦʩʥʦʚʥʦʤ ʟʘ ʩʯʝʪ ʫʪʚʝʨʞʜʝʥʠʷ ʛʝʥʝʨʘʣʴ-

ʥʳʭ ʧʣʘʥʦʚ ʥʘʩʝʣʝʥʥʳʭ ʧʫʥʢʪʦʚ ʠ ʫʪʚʝʨʞʜʝʥʠʷ ʥʦ-

ʚʳʭ ʛʨʘʥʠʮ ʥʘʩʝʣʝʥʥʳʭ ʧʫʥʢʪʦʚ. 

ʊʘʙʣʠʮʘ.1  

ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʟʝʤʝʣʴ ʂʨʘʩʥʦʜʘʨʩʢʦʛʦ ʢʨʘʷ  

ʧʦ ʢʘʪʝʛʦʨʠʷʤ ʟʝʤʝʣʴʥʦʛʦ ʬʦʥʜʘ ʧʦ ʢʘʪʝʛʦʨʠʷʤ ʟʝʤʝʣʴ, ʪʳʩ. ʛʘ, [3, 5] 

ʂʘʪʝʛʦʨʠʠ ʟʝʤʝʣʴ 2011 2012 2013 2014 2015 2016 2017 2017 ʢ 2010 

(+,-) 

ɿʝʤʣʠ ʩ.-ʭ. ʥʘʟʥʘʯʝʥʠʷ 4749,6 4749,8 4747,3 4734,1 4727,9 4720,8 4715,0 -35,5 

ʉʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʝ ʫʛʦʜʴʷ  4653 4486 4245 4267 4246 4245 4245 +34,2 

ʇʘʰʥʷ  4035 3787 3757 3762 3753 3754 3754 +4,2 

ʄʥʦʛʦʣʝʪʥʠʝ ʥʘʩʘʞʜʝʥʠʷ  135 125 109 106 99 97 97 +0,3 

ʇʘʩʪʙʠʱʘ 426 500 333 346 342 342 342 -0,9 

ʉʝʥʦʢʦʩʳ  33 44 46 52 52 52 52 -0,3 

ɿʘʣʝʞʠ  24 30 30 30 31 32 32 -2 

ʀʪʦʛʦ 7548,5 7548,5 7548,5 7548,5 7548,5 7548,5 7548,5 7548,5 

 

ɺ ʮʝʣʦʤ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʢʨʘʷ ʚ 2017 ʛ. ʧʦ ʩʨʘʚ-

ʥʝʥʠʶ ʩ 2011 ʛ. ʥʘʙʣʶʜʘʝʪʩʷ ʫʤʝʥʴʰʝʥʠʝ ʧʣʦʱʘʜʠ 

ʟʝʤʝʣʴ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ ʥʘ 676 

ʪʳʩ. ʛʘ. ʕʪʦ ʚʳʟʚʘʥʦ ʧʝʨʝʜʘʯʝʡ ʯʘʩʪʠ ʟʝʤʝʣʴ ʂʨʘʩ-

ʥʦʜʘʨʩʢʦʛʦ ʢʨʘʷ ʚ ʟʝʤʝʣʴʥʳʡ ʬʦʥʜ ʨʝʩʧʫʙʣʠʢʠ 

ɸʜʳʛʝʷ, ʘ ʪʘʢʞʝ ʚ ʩʚʷʟʠ ʩ ʨʘʟʚʠʪʠʝʤ ʞʠʣʦʡ ʠ ʧʨʦ-

ʠʟʚʦʜʩʪʚʝʥʥʦʡ ʟʘʩʪʨʦʡʢʠ, ʨʘʟʚʠʪʠʝʤ ʠʥʞʝʥʝʨʥʦʡ ʠ 

ʪʨʘʥʩʧʦʨʪʥʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʚ ʢʨʘʝ. 

ʆʙʝʩʧʝʯʝʥʥʦʩʪʴ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʦʨʛʘ-

ʥʠʟʘʮʠʡ ʟʝʤʣʷʤʠ ʚ ʢʨʘʝ ʚʳʩʦʢʘ, ʚ 2011 ʛ. ʥʘ ʠʭ 

ʜʦʣʶ ʧʨʠʭʦʜʠʣʦʩʴ 99 % ʚʩʝʭ ʟʝʤʝʣʴ ʩʝʣʴʩʢʦʭʦʟʷʡ-

ʩʪʚʝʥʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ ʢʨʘʷ. ʆʜʥʘʢʦ ʟʝʤʝʣʴʥʳʝ ʧʨʝ-

ʦʙʨʘʟʦʚʘʥʠʷ, ʧʨʦʚʦʜʠʤʳʝ ʚ ʈʦʩʩʠʠ (ʣʠʢʚʠʜʘʮʠʷ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʤʦʥʦʧʦʣʠʠ ʥʘ ʟʝʤʣʶ ʠ ʚʚʝʜʝʥʠʝ 

ʤʥʦʛʦʦʙʨʘʟʠʷ ʬʦʨʤ ʩʦʙʩʪʚʝʥʥʦʩʪʠ ʥʘ ʟʝʤʣʶ) ʥʝ 

ʩʤʦʛʣʠ ʠʟʤʝʥʠʪʴ ʩʠʪʫʘʮʠʶ ʧʦ ʩʦʩʪʘʚʫ ʟʝʤʝʣʴ ʂʨʘʩ-

ʥʦʜʘʨʩʢʦʛʦ ʢʨʘʷ ʠ ʦʩʥʦʚʥʳʤʠ ʟʝʤʣʝʧʦʣʴʟʦʚʘʪʝ-

ʣʷʤʠ ʚ ʢʨʘʝ ʷʚʣʷʶʪʩʷ ʢʨʫʧʥʳʝ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥ-

ʥʳʝ ʦʨʛʘʥʠʟʘʮʠʠ. ɺ 2017 ʛ. ʥʘ ʠʭ ʜʦʣʶ ʧʨʠʭʦʜʠʪʩʷ 

ʙʦʣʝʝ 74 % ʟʝʤʝʣʴ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʥʘʟʥʘʯʝ-

ʥʠʷ. ʉʦʩʪʘʚ ʫʛʦʜʠʡ ʟʝʤʝʣʴ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ 

ʥʘʟʥʘʯʝʥʠʷ ʨʘʟʥʦʦʙʨʘʟʝʥ, ʯʪʦ ʷʚʣʷʝʪʩʷ ʧʦʣʦʞʠ-

ʪʝʣʴʥʳʤ ʤʦʤʝʥʪʦʤ ʚ ʜʝʷʪʝʣʴʥʦʩʪʠ ʩʝʣʴʩʢʦʭʦʟʷʡ-

ʩʪʚʝʥʥʳʭ ʦʨʛʘʥʠʟʘʮʠʡ. ʇʨʝʦʙʣʘʜʘʶʱʝʝ ʤʝʩʪʦ ʚ 

ʩʪʨʫʢʪʫʨʝ ʟʝʤʝʣʴ ʟʘʥʠʤʘʶʪ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʝ 

ʫʛʦʜʴʷ ï ʵʪʦ ʟʝʤʝʣʴʥʳʝ ʫʛʦʜʴʷ, ʩʠʩʪʝʤʘʪʠʯʝʩʢʠ ʠʩ-

ʧʦʣʴʟʫʝʤʳʝ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʡ 

ʧʨʦʜʫʢʮʠʠ [3, ʩ. 101]. 

ʊʘʢ, ʫʜʝʣʴʥʳʡ ʚʝʩ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʫʛʦ-

ʜʠʡ ʚ ʦʙʱʝʡ ʧʣʦʱʘʜʠ ʟʝʤʝʣʴ ʟʘ ʠʩʩʣʝʜʫʝʤʳʡ ʧʝ-

ʨʠʦʜ ʢʦʣʝʙʣʝʪʩʷ, ʦʜʥʘʢʦ ʧʨʠ ʵʪʦʤ ʠʭ ʫʜʝʣʴʥʳʡ ʚʝʩ 

ʚ 2017 ʛ. ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 2011 ʛ. ʦʩʪʘʝʪʩʷ ʥʝʠʟʤʝʥ-

ʥʳʤ (86 %). 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʨʘʮʠʦʥʘʣʴʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ 

ʟʝʤʝʣʴ ʥʝʦʙʭʦʜʠʤʦ ʜʣʷ ʨʘʟʚʠʪʠʷ ʩʝʣʴʩʢʦʭʦʟʷʡ-

ʩʪʚʝʥʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ [7]. ʏʪʦʙʳ ʩʦʭʨʘʥʠʪʴ ʩʝʣʴ-

ʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʝ ʟʝʤʣʠ, ʟʝʤʣʝʧʦʣʴʟʦʚʘʪʝʣʠ ʠ ʟʝʤ-

ʣʝʚʣʘʜʝʣʴʮʳ ʜʦʣʞʥʳ ʧʨʠʥʷʪʴ ʤʝʨʳ ʜʣʷ ʟʘʱʠʪʳ ʟʝ-

ʤʝʣʴ ʦʪ ʥʘʚʦʜʥʝʥʠʡ, ʚʦʜʥʦʡ ʠ ʚʝʪʨʦʚʦʡ ʵʨʦʟʠʠ, 

ʟʘʙʦʣʘʯʠʚʘʥʠʷ, ʚʳʩʳʭʘʥʠʷ, ʟʘʨʘʩʪʘʥʠʷ ʩʝʣʴʩʢʦʭʦ-

ʟʷʡʩʪʚʝʥʥʳʭ ʟʝʤʝʣʴ ʢʫʩʪʘʨʥʠʢʘʤʠ ʠ ʜʨʫʛʠʭ ʧʨʦ-

ʮʝʩʩʦʚ ʜʝʛʨʘʜʘʮʠʠ ʟʝʤʝʣʴ. ʀ ʦʥʠ ʜʦʣʞʥʳ ʧʨʦʚʦ-

ʜʠʪʴ ʨʝʢʫʣʴʪʠʚʘʮʠʶ ʥʘʨʫʰʝʥʥʳʭ ʟʝʤʝʣʴ, ʤʝʨʳ ʧʦ 

ʫʣʫʯʰʝʥʠʶ ʠʭ ʧʣʦʜʦʨʦʜʠʷ ʠ ʜʨʫʛʠʭ ʧʦʣʝʟʥʳʭ 

ʩʚʦʡʩʪʚ ʟʝʤʣʠ. 

ʂʦʥʝʯʥʳʝ ʠʪʦʛʠ ʜʝʷʪʝʣʴʥʦʩʪʠ ʩ/ʭ ʦʨʛʘʥʠʟʘ-

ʮʠʡ, ʬʠʥʘʥʩʦʚʦʝ ʧʦʣʦʞʝʥʠʝ ʘʛʨʦʧʨʦʤʳʰʣʝʥʥʦʛʦ 

ʢʦʤʧʣʝʢʩʘ ʨʝʛʠʦʥʘ ʠ ʦʙʱʘʷ ʵʢʦʥʦʤʠʢʘ ʝʛʦ ʨʘʟʚʠʪʠʷ 

ʟʘʚʠʩʷʪ ʦʪ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʟʝʤʝʣʴ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ ʠ ʠʭ ʢʘʯʝʩʪʚʘ 

[9, 10]. 

ʇʦʚʳʰʝʥʠʝ ʧʨʦʜʫʢʪʠʚʥʦʩʪʝʡ ʠ ʫʩʪʦʡʯʠʚʦʩʪʝʡ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʟʝʤʝʣʴ ʧʦʣʥʦʩʪʴʶ ʟʘʚʠʩʷʪ 

ʦʪ ʫʧʨʘʚʣʝʥʠʡ ʘʛʨʦʣʘʥʜʰʘʬʪʘʤʠ. ʋʧʨʘʚʣʝʥʠʷ ʘʛ-

ʨʦʣʘʥʜʰʘʬʪʘʤʠ ʥʘʧʨʘʚʣʝʥʳ ʥʘ ʩʦʟʜʘʥʠʷ ʠʭ ʵʢʦʣʦ-

ʛʠʯʝʩʢʠ ʫʩʪʦʡʯʠʚʳʭ ʩʪʨʫʢʪʫʨ ʠ ʦʙʝʩʧʝʯʝʥʠʷ ʦʧʪʠ-

ʤʘʣʴʥʦʛʦ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ, ʧʦʚʳʰʝʥʠʝ ʜʦʣʠ 

ʧʨʠʨʦʜʥʳʭ ʢʦʨʤʦʚʳʭ ʫʛʦʜʠʡ ʚ ʩʪʨʫʢʪʫʨʘʭ ʩʪʝʧʥʳʭ 

ʘʛʨʦʣʘʥʜʰʘʬʪʦʚ, ʨʘʟʨʘʙʦʪʢʠ ʠ ʨʝʘʣʠʟʘʮʠʠ ʢʦʤ-

ʧʣʝʢʩʦʚ ʙʠʦʤʝʣʠʦʨʘʪʠʚʥʳʭ ʠ ʬʠʪʦʤʝʣʠʦʨʘʪʠʚʥʳʭ 

ʤʝʨʦʧʨʠʷʪʠʡ ʧʦ ʧʨʝʜʦʪʚʨʘʱʝʥʠʷʤ ʵʨʦʟʠʠ, ʜʝʬʣʷ-
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ʮʠʠ ʠ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷʤ ʧʣʦʜʦʨʦʜʠʷ ʧʦʯʚ, ʟʘʣʫʞʝ-

ʥʠʷ ʠʣʠ ʟʘʣʝʩʝʥʠʷ ʵʨʦʜʠʨʦʚʘʥʥʳʭ ʠ ʜʝʬʣʠʨʦʚʘʥ-

ʥʳʭ ʟʝʤʝʣʴ, ʚʦʟʜʝʣʳʚʘʥʠʷ ʤʥʦʛʦʣʝʪʥʠʭ ʪʨʘʚ ʥʘ 

ʵʨʦʟʠʦʥʥʦʦʧʘʩʥʳʭ ʠ ʜʝʬʣʷʮʠʦʥʥʦʦʧʘʩʥʳʭ ʧʘʭʦʪ-

ʥʳʭ ʟʝʤʣʷʭ, ʨʘʩʰʠʨʝʥʠʷ ʧʦʩʝʚʦʚ ʟʘʩʫʭʦʫʩʪʦʡʯʠ-

ʚʳʭ ʠ ʩʦʣʝʫʩʪʦʡʯʠʚʳʭ ʢʫʣʴʪʫʨ, ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʩʦ-

ʣʝʚʳʭ ʠ ʩʦʣʦʥʮʦʚʳʭ ʧʨʦʮʝʩʩʦʚ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʫʧʨʘʚʣʝʥʠʝ ʩʝʣʴʩʢʦʭʦʟʷʡ-

ʩʪʚʝʥʥʳʤʠ ʣʘʥʜʰʘʬʪʘʤʠ ʈʦʩʩʠʠ ʧʨʝʜʧʦʣʘʛʘʝʪ ʨʝʘ-

ʣʠʟʘʮʠʠ ʪʘʢʦʡ ʩʠʩʪʝʤʳ ʤʝʨ: 

- ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʩʪʨʫʢʪʫʨʳ ʟʝʤʝʣʴ, 

ʫʩʪʨʝʤʣʝʥʥʦʝ ʥʘ ʫʢʨʝʧʣʝʥʠʷ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʦʩ-

ʥʦʚʳ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʣʘʥʜʰʘʬʪʘ, ʫʚʝʣʠʯʝ-

ʥʠʝ ʜʦʣʠ ʵʣʝʤʝʥʪʦʚ, ʧʦʚʳʰʘʶʱʠʭ ʧʨʦʯʥʦʩʪʴ ʠ 

ʫʩʪʦʡʯʠʚʦʩʪʴ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʣʘʥʜʰʘʬʪʦʚ ʢ 

ʥʝʛʘʪʠʚʥʳʤ ʬʘʢʪʦʨʘʤ (ʝʩʪʝʩʪʚʝʥʥʳʡ ʢʦʨʤ, ʣʝʩʘ, 

ʦʭʨʘʥʷʝʤʳʝ ʪʝʨʨʠʪʦʨʠʠ ʩʪʝʧʠ); 

- ʦʧʪʠʤʠʟʘʮʠʷ ʩʪʨʫʢʪʫʨʳ ʧʦʩʝʚʥʳʭ ʧʣʦʱʘʜʝʡ 

ʠ ʫʣʫʯʰʝʥʠʝ ʩʝʚʦʦʙʦʨʦʪʦʚ, ʥʘʧʨʘʚʣʝʥʥʳʭ ʥʘ ʧʦʚʳ-

ʰʝʥʠʝ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʫʩʪʦʡʯʠʚʦʩʪʠ ʧʘʭʦʪʥʳʭ ʟʝ-

ʤʝʣʴ (ʫʚʝʣʠʯʝʥʠʝ ʜʦʣʠ ʤʥʦʛʦʣʝʪʥʠʭ ʪʨʘʚ ʚ ʩʝʚʦʦʙ-

ʦʨʦʪʝ); 

- ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʩʠʩʪʝʤ ʟʝʤʣʝʜʝʣʠʷ, ʨʘʟ-

ʨʘʙʦʪʢʠ ʠ ʦʩʚʦʝʥʠʝ ʘʜʘʧʪʠʨʦʚʘʥʥʳʭ ʨʝʩʫʨʩʦʩʙʝʨʝ-

ʛʘʶʱʠʭ ʵʢʦʣʦʛʠʯʝʩʢʠ ʙʝʟʦʧʘʩʥʳʭ ʤʝʪʦʜʦʚ, ʪʝʭʥʦ-

ʣʦʛʠʡ ʠ ʪʝʭʥʠʯʝʩʢʠʭ ʩʨʝʜʩʪʚ ʦʙʨʘʙʦʪʦʢ ʠ ʚʦʟʜʝʣʳ-

ʚʘʥʠʷ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ; 

- ʨʘʟʨʘʙʦʪʢʘ ʠ ʚʥʝʜʨʝʥʠʝ, ʘ ʪʘʢʞʝ ʦʧʪʠʤʠʟʘʮʠʷ 

ʥʦʨʤ ʪʝʭʥʦʛʝʥʥʳʭ ʥʘʛʨʫʟʦʢ ʥʘ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥ-

ʥʳʝ ʣʘʥʜʰʘʬʪʳ ʚ ʮʝʣʦʤ ʠ ʥʘ ʦʪʜʝʣʴʥʳʝ ʵʣʝʤʝʥʪʳ 

ʠʭ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʩʪʨʫʢʪʫʨ (ʧʘʭʦʪʥʳʝ ʟʝʤʣʠ, 

ʧʘʩʪʙʠʱʘ, ʩʝʥʦʢʦʩʳ, ʣʝʩʘ). 
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ɸʥʥʦʪʘʮʠʷ  

ɺ ʨʘʙʦʪʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦ ʠʟʫʯʝʥʠʶ ʩʦʨʪʦʚ ʘʩʪʨʳ ʦʜʥʦʣʝʪʥʝʡ ʠ ʦʧʨʝʜʝʣʝʥʠʝ ʣʫʯʰʠʭ 

ʜʣʷ ʚʦʟʜʝʣʳʚʘʥʠʷ ʚ ʫʩʣʦʚʠʷʭ ʇʨʠʢʫʙʘʥʩʢʦʡ ʟʦʥʳ ʩʘʜʦʚʦʜʩʪʚʘ. 

Abstract 

The paper presents research on the study of one-year-old aster varieties and the determination of the best for 

cultivation in the conditions of the Prikubanskaya horticulture zone. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʘʩʪʨʘ, ʩʦʨʪ, ʉʝʜʘʷ ɼʘʤʘ, ɻʨʘʥʘʪ, ɸʧʦʣʣʦʥʠʷ ʙʝʣʘʷ. 

Keywords: astra, variety, Gray Lady, Pomegranate, Apollonia white. 

 

ʎʚʝʪʦʯʥʦ-ʜʝʢʦʨʘʪʠʚʥʳʝ ʨʘʩʪʝʥʠʷ ʚʳʨʘʱʠ-

ʚʘʶʪ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʮʚʝʪʦʚ ʥʘ ʩʨʝʟʢʫ, ʜʣʷ ʦʟʝʣʝʥʝ-

ʥʠʷ ʛʦʨʦʜʦʚ, ʥʘʩʝʣʝʥʥʳʭ ʧʫʥʢʪʦʚ, ʧʨʦʠʟʚʦʜʩʪʚʝʥ-

ʥʳʭ ʧʦʤʝʱʝʥʠʡ ʠ ʞʠʣʠʱ, ʜʣʷ ʫʜʦʚʣʝʪʚʦʨʝʥʠʷ ʵʩ-

ʪʝʪʠʯʝʩʢʠʭ ʧʦʪʨʝʙʥʦʩʪʝʡ. ɼʣʷ ʵʩʪʝʪʠʯʝʩʢʠʭ ʮʝʣʝʡ 

ʮʚʝʪʳ ʚʳʩʘʞʠʚʘʶʪʩʷ ʧʨʘʢʪʠʯʝʩʢʠ ʚʦ ʚʩʝʭ ʩʘʜʘʭ ʠ 

ʦʛʦʨʦʜʘʭ. ɿʝʣʝʥʳʤ ʥʘʩʘʞʜʝʥʠʷʤ ʦʪʚʦʜʠʪʩʷ ʦʩʥʦʚ-

ʥʘʷ ʨʦʣʴ ʚ ʦʯʠʩʪʢʝ ʚʦʟʜʫʭʘ ʦʪ ʧʳʣʠ, ʷʜʦʚʠʪʳʭ ʚʝ-

ʱʝʩʪʚ, ʧʦʧʦʣʥʝʥʠʠ ʝʛʦ ʢʠʩʣʦʨʦʜʦʤ, ʧʦʥʠʞʝʥʠʠ 

ʪʝʤʧʝʨʘʪʫʨʳ ʣʝʪʦʤ ʠ ʜʨ. [1, ʉ. 75]. 
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ɼʣʷ ʠʭ ʧʨʘʢʪʠʯʝʩʢʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʥʝʦʙʭʦ-

ʜʠʤʦ ʦʙʦʛʘʱʝʥʠʝ ʚʠʜʦʚʦʛʦ ʠ ʩʦʨʪʦʚʦʛʦ ʨʘʟʥʦʦʙʨʘ-

ʟʠʷ ʮʚʝʪʦʯʥʳʭ ʨʘʩʪʝʥʠʡ. ɸ ʵʪʦ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʚʝ-

ʜʝʪ ʢ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʩʨʘʚʥʠʪʝʣʴʥʦʛʦ ʠʟʫʯʝʥʠʷ ʙʠʦ-

ʣʦʛʠʯʝʩʢʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʨʘʩʪʝʥʠʡ ʚ ʨʘʟʣʠʯʥʳʭ 

ʨʝʛʠʦʥʘʭ [2, ʉ. 432-435; 3. ʉ. 134-158]. 

ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ, ʘʢʪʫʘʣʴʥʦʡ ʷʚʣʷʝʪʩʷ ʧʨʦʙʣʝʤʘ 

ʧʦʜʙʦʨʘ ʥʘʠʙʦʣʝʝ ʜʝʢʦʨʘʪʠʚʥʳʭ ʨʘʩʪʝʥʠʡ, ʯʪʦ ʠ 

ʦʙʫʩʣʦʚʠʣʦ ʥʘʧʨʘʚʣʝʥʠʝ ʥʘʰʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ 

[4, ʉ. 00-00]. ʎʝʣʴ ʥʘʰʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ï ʠʟʫʯʝʥʠʝ 

ʩʦʨʪʦʚ ʘʩʪʨʳ ʦʜʥʦʣʝʪʥʝʡ, ʚʳʨʘʱʠʚʘʝʤʦʡ ʧʦʩʝʚʦʤ ʚ 

ʦʪʢʨʳʪʳʡ ʛʨʫʥʪ ʠ ʯʝʨʝʟ ʨʘʩʩʘʜʫ, ʩʨʘʚʥʝʥʠʝ ʠʭ ʜʝ-

ʢʦʨʘʪʠʚʥʳʭ ʢʘʯʝʩʪʚ. ʆʙʲʝʢʪ ʠʩʩʣʝʜʦʚʘʥʠʡ ï ʘʩʪʨʘ 

ʦʜʥʦʣʝʪʥʷʷ. ʉʭʝʤʘ ʦʧʳʪʘ: ʚʘʨʠʘʥʪ 1 ï ʩʦʨʪ ʉʝʜʘʷ 

ɼʘʤʘ; ʚʘʨʠʘʥʪ 2 ï ʩʦʨʪ ɻʨʘʥʘʪ; ʚʘʨʠʘʥʪ 3 ï ʩʦʨʪ 

ɸʧʦʣʣʦʥʠʷ ʙʝʣʘʷ. ʋʯʝʪʳ ʠ ʥʘʙʣʶʜʝʥʠʷ ʙʳʣʠ ʧʨʦ-

ʚʝʜʝʥʳ ʧʦ ʦʙʱʝʧʨʠʥʷʪʳʤ ʤʝʪʦʜʠʢʘʤ. 

   
ʈʠʩʫʥʦʢ 1. ʉʦʨʪ ʘʩʪʨʳ 

ʉʝʜʘʷ ɼʘʤʘ 

ʈʠʩʫʥʦʢ 2. ʉʦʨʪ ʘʩʪʨʳ 

ɸʧʦʣʣʦʥʠʷ ʙʝʣʘʷ 

ʈʠʩʫʥʦʢ 3. ʉʦʨʪ ʘʩʪʨʳ ɻʨʘ-

ʥʘʪ 

ɹʠʦʤʝʪʨʠʯʝʩʢʠʝ ʠʟʤʝʨʝʥʠʷ (ʚʳʩʦʪʘ ʨʘʩʪʝʥʠʡ, 

ʜʣʠʥʘ ʠ ʰʠʨʠʥʘ ʣʠʩʪʘ, ʧʣʦʱʘʜʴ ʣʠʩʪʦʚʦʡ ʧʣʘ-

ʩʪʠʥʢʠ) ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ ʦʧʳʪʘ ʥʝʦʙʭʦʜʠʤʳ ʜʣʷ 

ʧʦʣʥʦʡ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʢʘʞʜʦʛʦ ʩʦʨʪʘ. ɺ ʥʘʰʠʭ ʠʩ-

ʩʣʝʜʦʚʘʥʠʷʭ ʥʘʠʙʦʣʝʝ ʚʳʩʦʢʦʨʦʩʣʳʤ ʧʨʠ ʣʝʪʥʝʤ 

ʧʦʩʝʚʝ ʚ ʛʨʫʥʪ ʷʚʣʷʝʪʩʷ ʩʦʨʪ ɻʨʘʥʘʪ. ʉʘʤʳʤʠ ʥʠʟ-

ʢʠʤʠ ʦʢʘʟʘʣʠʩʴ ʨʘʩʪʝʥʠʷ ʩʦʨʪʘ ɸʧʦʣʣʦʥʠʷ ʙʝʣʘʷ. 

ɺʳʨʘʱʠʚʘʝʤʘʷ ʯʝʨʝʟ ʨʘʩʩʘʜʫ ʘʩʪʨʘ ʩʦʨʪʘ ɻʨʘ-

ʥʘʪ ʷʚʣʷʝʪʩʷ ʥʘʠʙʦʣʝʝ ʚʳʩʦʢʦʨʦʩʣʦʡ, ʜʨʫʛʠʝ ʠʩʩʣʝ-

ʜʫʝʤʳʝ ʩʦʨʪʘ ʦʢʘʟʘʣʠʩʴ ʥʠʞʝ. ʇʨʠ ʵʪʦʤ ʩʦʨʪ ɻʨʘ-

ʥʘʪ ʧʦʢʘʟʘʣ ʩʝʙʷ ʢʘʢ ʥʘʠʙʦʣʝʝ ʦʜʥʦʨʦʜʥʳʡ ʧʦ ʚʳ-

ʩʦʪʝ ʨʘʩʪʝʥʠʡ ʥʘ ʦʧʳʪʥʦʤ ʫʯʘʩʪʢʝ (ʨʠʩʫʥʦʢ 4). ʋ 

ʉʝʜʦʡ ɼʘʤʳ ʠ ɸʧʦʣʣʦʥʠʠ ʙʝʣʦʡ ʨʘʩʪʝʥʠʷ ʧʦ ʚʳ-

ʩʦʪʝ ʩʠʣʴʥʦ ʦʪʣʠʯʘʣʠʩʴ.  

ʀʟ ʜʨʫʛʠʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʩʪʦʠʪ ʦʪʤʝʪʠʪʴ ʪʘʢʦʡ 

ʧʦʢʘʟʘʪʝʣʴ ʢʘʢ ʧʦʥʠʢʘʥʠʝ ʩʪʝʙʣʷ. ʋ ʩʦʨʪʘ ɸʧʦʣʣʦ-

ʥʠʷ ʙʝʣʘʷ ʧʦʩʣʝ ʨʘʩʧʫʩʢʘʥʠʷ 50 % ʮʚʝʪʢʦʚ ʥʘʙʣʶ-

ʜʘʣʦʩʴ ʧʦʥʠʢʘʥʠʝ ʩʪʝʙʣʷ (ʨʠʩʫʥʦʢ 5). ʆʩʪʘʣʴʥʳʝ 

ʩʦʨʪʘ ʉʝʜʘʷ ɼʘʤʘ ʠ ɻʨʘʥʘʪ ʦʪʣʠʯʘʣʠʩʴ ʫʩʪʦʡʯʠʚʦ-

ʩʪʴʶ ʩʪʝʙʣʷ ʜʘʞʝ ʧʨʠ ʨʘʩʧʫʩʢʘʥʠʠ ʚʩʝʭ ʮʚʝʪʦʚ. 

ʅʘʠʙʦʣʝʝ ʢʨʫʧʥʫʶ ʣʠʩʪʦʚʫʶ ʧʣʘʩʪʠʥʢʫ ʧʨʠ 

ʣʝʪʥʝʤ ʧʦʩʝʚʝ ʚ ʛʨʫʥʪ ʠʤʝʝʪ ʩʦʨʪ ɻʨʘʥʘʪ, ʦʜʥʘʢʦ ʧʦ 

ʢʦʣʠʯʝʩʪʚʫ ʦʩʥʦʚʥʳʭ ʣʠʩʪʴʝʚ ʦʥ ʫʩʪʫʧʘʝʪ ʩʦʨʪʘʤ 

ʉʝʜʘʷ ɼʘʤʘ ʠ ɸʧʦʣʣʦʥʠʷ ʙʝʣʘʷ. 

ʅʘʠʙʦʣʴʰʫʶ ʦʙʣʠʩʪʚʝʥʥʦʩʪʴ ʧʨʠ ʚʳʨʘʱʠʚʘ-

ʥʠʠ ʘʩʪʨʳ ʯʝʨʝʟ ʨʘʩʩʘʜʫ ʠʤʝʝʪ ʩʦʨʪ ɸʧʦʣʣʦʥʠʷ ʙʝ-

ʣʘʷ. ʉʦʨʪ ʉʝʜʘʷ ɼʘʤʘ ʟʘʥʠʤʘʝʪ ʧʨʦʤʝʞʫʪʦʯʥʦʝ ʟʥʘ-

ʯʝʥʠʝ ʤʝʞʜʫ ʜʚʫʤʷ ʚʳʰʝ ʥʘʟʚʘʥʥʳʤʠ ʩʦʨʪʘʤʠ. 

ʇʨʠ ʩʦʟʜʘʥʠʠ ʣʘʥʜʰʘʬʪʥʳʭ ʢʦʤʧʦʟʠʮʠʡ ʩ ʠʩ-

ʧʦʣʴʟʦʚʘʥʠʝʤ ʮʚʝʪʫʱʠʭ ʨʘʩʪʝʥʠʡ ʚʘʞʥʘ ʚʳʩʦʢʘʷ 

ʜʝʢʦʨʘʪʠʚʥʦʩʪʴ. ɺʘʞʥʳʤʠ ʧʦʢʘʟʘʪʝʣʷʤʠ ʝʸ ʦʮʝʥʢʠ 

ʷʚʣʷʶʪʩʷ ï ʢʦʣʠʯʝʩʪʚʦ ʮʚʝʪʦʥʦʩʦʚ, ʜʣʠʥʘ ʮʚʝʪʦ-

ʥʦʞʢʠ ʠ ʜʠʘʤʝʪʨ ʮʚʝʪʢʘ. ʥʘʠʙʦʣʴʰʝʝ ʢʦʣʠʯʝʩʪʚʦ 

ʮʚʝʪʦʥʦʩʦʚ ʧʨʠ ʣʝʪʥʝʤ ʧʦʩʝʚʝ ʚ ʛʨʫʥʪ ʠʤʝʝʪ ʉʝʜʘʷ 

ɼʘʤʘ, ʦʜʥʘʢʦ ʜʠʘʤʝʪʨ ʮʚʝʪʢʦʚ ʵʪʦʛʦ ʩʦʨʪʘ ʫʩʪʫʧʘʝʪ 

ʜʠʘʤʝʪʨʫ ʮʚʝʪʢʦʚ ʜʨʫʛʠʭ ʩʦʨʪʦʚ. ʅʘʠʙʦʣʝʝ ʜʣʠʥ-

ʥʳʝ ʮʚʝʪʦʥʦʩʳ ʠʤʝʝʪ ʩʦʨʪ ɻʨʘʥʘʪ (ʜʦ 18 ʩʤ). 

ʅʘʠʙʦʣʴʰʝʝ ʯʠʩʣʦ ʮʚʝʪʦʥʦʩʦʚ, ʥʦ ʤʝʥʴʰʝʛʦ 

ʜʠʘʤʝʪʨʘ, ʫ ʨʘʩʩʘʜʥʳʭ ʘʩʪʨ ʠʤʝʣ ʩʦʨʪ ʉʝʜʘʷ ɼʘʤʘ. 

ʇʨʠ ʵʪʦʤ ʩʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʫ ʩʦʨʪʘ ʉʝʜʘʷ ɼʘʤʘ 

ʧʦʩʣʝ ʨʘʩʧʫʩʢʘʥʠʷ ʮʚʝʪʢʦʚ ʥʘ ʦʩʥʦʚʥʳʭ ʮʚʝʪʦʥʦ-

ʩʘʭ ʚ ʧʘʟʫʭʘʭ ʣʠʩʪʘ ʦʙʨʘʟʦʚʘʣʠʩʴ ʩʠʜʷʯʠʝ ʮʚʝʪʢʠ 

ʤʝʥʴʰʝʛʦ ʜʠʘʤʝʪʨʘ. ʆʙʨʘʟʦʚʘʥʠʝ ʧʘʟʫʰʥʳʭ ʮʚʝʪ-

ʢʦʚ ʫ ʵʪʦʛʦ ʩʦʨʪʘ ʢʘʢ ʧʨʠ ʧʦʩʘʜʢʝ ʚ ʛʨʫʥʪ ʨʘʩʩʘʜʦʡ, 

ʪʘʢ ʠ ʧʨʠ ʣʝʪʥʝʤ ʧʦʩʝʚʝ ʜʦʙʘʚʠʣʦ ʨʘʩʪʝʥʠʷʤ ʜʝʢʦ-

ʨʘʪʠʚʥʦʩʪʠ (ʨʠʩʫʥʦʢ 6).  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʦ ʚʳʩʦʪʝ ʨʘʩʪʝʥʠʡ, ʨʘʟʤʝʨʫ 

ʣʠʩʪʴʝʚ, ʧʣʦʱʘʜʠ ʧʣʘʩʪʠʥʢʠ ʣʠʩʪʘ ʚʳʜʝʣʠʣʩʷ ʩʦʨʪ 

ɻʨʘʥʘʪ, ʥʦ ʦʥ ʫʩʪʫʧʘʣ ʦʩʪʘʣʴʥʳʤ ʩʦʨʪʘʤ ʧʦ ʢʦʣʠʯʝ-

ʩʪʚʫ ʣʠʩʪʴʝʚ ʥʘ ʨʘʩʪʝʥʠʠ ï 13 ʰʪʫʢ ʧʨʦʪʠʚ 15 ʠ 16 

ʫ ʦʩʪʘʣʴʥʳʭ. ɼʝʢʦʨʘʪʠʚʥʦʩʪʴ ʮʚʝʪʢʦʚ ʧʦ ʢʦʣʠʯʝ-

ʩʪʚʫ ʮʚʝʪʦʥʦʩʦʚ ʚʳʜʝʣʠʣʩʷ ʩʦʨʪ ʉʝʜʘʷ ɼʘʤʘ ï 10 

ʰʪʫʢ, ʘ ʫ ʦʩʪʘʣʴʥʳʭ ʩʦʨʪʦʚ 7 ʠ 6, ʩʘʤʳʡ ʜʣʠʥʥʳʡ 

ʮʚʝʪʦʥʦʩ ʦʢʘʟʘʣʩʷ ʫ ʩʦʨʪʘ ɻʨʘʥʘʪ ï 18 ʩʤ, ʫ ʦʩʪʘʣʴ-

ʥʳʭ 7,5 ʠ 7 ʩʤ. 
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ʈʠʩʫʥʦʢ 4. ʆʜʥʦʨʦʜ-

ʥʦʩʪʴ ʨʘʩʪʝʥʠʡ ʩʦʨʪʘ ɻʨʘ-

ʥʘʪ ʧʦ ʚʳʩʦʪʝ 

ʈʠʩʫʥʦʢ 5. ʇʦʥʠʢʘʥʠʝ 

ʩʪʝʙʣʝʡ ʩʦʨʪʘ ɸʧʦʣʣʦʥʠʷ ʙʝ-

ʣʘʷ ʧʦʩʣʝ ʨʘʩʧʫʩʢʘʥʠʷ ʮʚʝʪ-

ʢʦʚ 

ʈʠʩʫʥʦʢ 6. ʆʙʨʘʟʦʚʘʥʠʝ ʧʘʟʫʰʥʳʭ 

ʮʚʝʪʢʦʚ ʫ ʩʦʨʪʘ ʉʝʜʘʷ ɼʘʤʘ 

ʇʦ ʜʠʘʤʝʪʨʫ ʮʚʝʪʢʘ ʙʦʣʴʰʦʡ ʨʘʟʥʠʮʳ ʥʝ ʦʪʤʝ-

ʯʝʥʦ. ʀʟ ʠʟʫʯʝʥʥʳʭ ʩʦʨʪʦʚ ʣʫʯʰʠʤ ʷʚʣʷʝʪʩʷ ʩʦʨʪ 

ɻʨʘʥʘʪ, ʪʘʢ ʢʘʢ ʦʥ ʠʤʝʝʪ ʢʦʤʧʘʢʪʥʳʡ ʢʫʩʪ, ʚʳʨʘʚ-

ʥʝʥʥʦʩʪʴ ʩʦʮʚʝʪʠʡ. 
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Abstract 

The article is devoted to the study and use of methods for assessing the ecological plasticity of varieties in 

areas with a sharp manifestation of adverse climatic conditions. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʩʦʨʪ, ʫʨʦʞʘʡʥʦʩʪʴ, ʵʢʦʣʦʛʠʯʝʩʢʘʷ ʧʣʘʩʪʠʯʥʦʩʪʴ 

Keywords: variety, productivity, environmental plasticity 

 

ʄʥʦʛʠʝ ʚʝʜʫʱʠʝ ʤʠʨʦʚʳʝ ʩʝʣʝʢʮʠʦʥʝʨʳ ʦʪʤʝ-

ʯʘʶʪ ʚʝʜʫʱʫʶ ʨʦʣʴ ʘʜʘʧʪʠʚʥʦʡ ʩʝʣʝʢʮʠʠ, ʝʱʸ ʚ 

ʢʦʥʮʝ 20 ʚʝʢʘ, ʦʙʩʫʞʜʘʣʩʷ ʚʦʧʨʦʩ ʦ ʩʦʟʜʘʥʠʠ ʩʦʨ-

ʪʦʚ ʠ ʛʠʙʨʠʜʦʚ, ʵʢʦʣʦʛʠʯʝʩʢʠ ʘʜʘʧʪʠʨʦʚʘʥʥʳʭ ʠ 

ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ ʥʘʠʙʦʣʴʰʫʶ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ [3]. 

ʆʩʦʙʦ ʘʢʪʫʘʣʴʥʘ ʧʨʦʙʣʝʤʘ ʫʩʪʦʡʯʠʚʦʩʪʠ ʩʦʨ-

ʪʦʚ ʢ ʵʢʦʣʦʛʠʯʝʩʢʠʤ ʬʘʢʪʦʨʘʤ ʩʨʝʜʳ, ʣʠʤʠʪʠʨʫʶ-

ʱʠʤ ʬʦʨʤʠʨʦʚʘʥʠʝ ʧʦʪʝʥʮʠʘʣʴʥʦ ʚʦʟʤʦʞʥʦʡ ʧʨʦ-

ʜʫʢʪʠʚʥʦʩʪʠ, ʚ ʨʘʡʦʥʘʭ ʩ ʨʝʟʢʠʤ ʧʨʦʷʚʣʝʥʠʝʤ ʥʝ-

ʙʣʘʛʦʧʨʠʷʪʥʳʭ ʫʩʣʦʚʠʡ ʢʣʠʤʘʪʘ [6, 16, 17]. ʅʘ 

ʨʘʩʪʝʥʠʷ ʪʦʛʦ ʠʣʠ ʠʥʦʛʦ ʩʦʨʪʘ ʚʣʠʷʶʪ ʩʣʝʜʫʶʱʠʝ 

ʬʘʢʪʦʨʳ ʚʥʝʰʥʝʡ ʩʨʝʜʳ: ʪʝʤʧʝʨʘʪʫʨʘ, ʢʦʣʠʯʝʩʪʚʦ 

ʦʩʘʜʢʦʚ, ʩʦʣʥʝʯʥʳʡ ʩʚʝʪ, ʚʣʘʞʥʦʩʪʴ, ʩʦʩʪʘʚ ʠ 

ʩʪʨʫʢʪʫʨʘ ʧʦʯʚʳ, ʩʦʜʝʨʞʘʥʠʝ ʚ ʥʝʡ ʚʣʘʛʠ ʠ ʧʠʪʘ-

ʪʝʣʴʥʳʭ ʚʝʱʝʩʪʚ, ʫʨʦʚʝʥʴ ʢʠʩʣʦʪʥʦʩʪʠ ʠ ʤʠʢʨʦ-

ʬʣʦʨʘ. ɻʣʘʚʥʘʷ ʧʨʦʙʣʝʤʘ ʩʝʣʝʢʮʠʦʥʝʨʘ ʚ ʚʳʚʝʜʝ-

ʥʠʝ ʩʦʨʪʘ, ʵʪʦ ʩʦʟʜʘʥʠʝ ʛʝʥʦʪʠʧʘ, ʬʦʨʤʠʨʫʶʱʝʛʦ 

ʚʳʩʦʢʠʝ ʫʨʦʞʘʠ ʧʨʠ ʥʘʣʠʯʠʠ ʙʦʣʴʰʠʥʩʪʚʘ ʢʣʠʤʘ-

ʪʠʯʝʩʢʠʭ ʬʘʢʪʦʨʦʚ ʠ ʵʢʦʣʦʛʠʯʝʩʢʠ ʟʥʘʯʠʤʳʭ ʧʨʠ-

ʟʥʘʢʦʚ ʩ ʧʘʨʘʤʝʪʨʘʤʠ ʧʣʘʩʪʠʯʥʦʩʪʠ [5, 11, 13]. ɿʘ-

ʜʘʯʘ ʥʳʥʝʰʥʝʛʦ ʩʝʣʴʭʦʟʧʨʦʠʟʚʦʜʩʪʚʘ - ʠʟʫʯʠʪʴ ʠ 

ʦʮʝʥʠʪʴ ʵʢʦʣʦʛʠʯʝʩʢʫʶ ʧʣʘʩʪʠʯʥʦʩʪʴ ʩʦʨʪʦʚ, ʚʳ-

ʷʚʠʪʴ ʩʬʝʨʫ ʠʭ ʧʨʠʤʝʥʝʥʠʷ ʠ ʘʜʘʧʪʘʮʠʶ ʢ ʢʦʥʢʨʝʪ-

ʥʳʤ ʧʨʠʨʦʜʥʦ-ʢʣʠʤʘʪʠʯʝʩʢʠʤ ʩʠʪʫʘʮʠʷʤ [7].  

 ɺʝʣʠʯʠʥʘ ʫʨʦʞʘʷ - ʢʦʤʧʨʦʤʠʩʩ ʤʝʞʜʫ ʧʨʦ-

ʜʫʢʪʠʚʥʦʩʪʴʶ ʠ ʫʩʪʦʡʯʠʚʦʩʪʴʶ ʢ ʥʝʙʣʘʛʦʧʨʠʷʪ-

ʥʳʤ ʫʩʣʦʚʠʷʤ ʩʨʝʜʳ [2, 9]. ɸ.ʀ. ʖʞʘʢʦʚ ʩʯʠʪʘʝʪ, 

ʯʪʦ ʥʘ ʢʦʣʝʙʘʥʠʷ ʫʨʦʞʘʡʥʦʩʪʠ ʟʝʨʥʦʚʳʭ ʢʫʣʴʪʫʨ, 

ʚʣʠʷʶʪ ʫʩʣʦʚʠʷ ʫʚʣʘʞʥʝʥʠʷ [19]. ɺʩʝʛʦ 50-60% ʧʦ-

ʪʝʥʮʠʘʣʘ ʥʦʚʳʭ ʩʦʨʪʦʚ ʨʝʘʣʠʟʫʝʪʩʷ ʧʨʠ ʦʧʪʠʤʘʣʴ-

ʥʳʭ ʫʩʣʦʚʠʷʭ ʚʳʨʘʱʠʚʘʥʠʷ [10, 12]. ʇʦʠʩʢ ʧʨʠʯʠʥ 

ʥʠʟʢʦʡ ʨʝʘʣʠʟʘʮʠʠ ʧʦʪʝʥʮʠʘʣʘ ʥʦʚʳʭ ʩʦʨʪʦʚ ʧʨʠ-

ʚʦʜʠʪ ʢ ʧʨʦʙʣʝʤʝ ʘʜʘʧʪʠʚʥʦʩʪʠ ʩʦʟʜʘʚʘʝʤʳʭ ʩʦʨ-

ʪʦʚ, ʠʭ ʩʧʦʩʦʙʥʦʩʪʠ ʦʙʝʩʧʝʯʠʚʘʪʴ ʚʳʩʦʢʫʶ ʠ 

ʫʩʪʦʡʯʠʚʫʶ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʚ ʨʘʟʣʠʯʥʳʭ ʫʩʣʦʚʠʷʭ 

ʩʨʝʜʳ [4]. ʇʦʢʘʟʘʪʝʣʴ ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʧʨʦʜʫʢʪʠʚʥʦ-

ʩʪʠ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʢʘʢ ʵʢʦʣʦʛʠʯʝʩʢʘʷ ʫʩʪʦʡʯʠ-

ʚʦʩʪʴ ʨʘʩʪʝʥʠʡ ʠ ʩʧʦʩʦʙʥʦʩʪʴ ʩʦʨʪʦʚ ʧʨʦʪʠʚʦʩʪʦ-

ʷʪʴ ʘʙʠʦʪʠʯʝʩʢʠʤ ʠ ʙʠʦʪʠʯʝʩʢʠʤ ʩʪʨʝʩʩʘʤ [1].  

ɸ.ɸ. ɾʫʯʝʥʢʦ ʦʪʤʝʯʘʝʪ, ʯʪʦ ʚ ʦʜʥʦʤ ʩʦʨʪʝ ʤʦ-

ʞʝʪ ʩʦʯʝʪʘʪʴʩʷ ʚʳʩʦʢʘʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʠ ʵʢʦʣʦʛʠ-

ʯʝʩʢʘʷ ʫʩʪʦʡʯʠʚʦʩʪʴ ʧʨʠ ʮʝʣʝʥʘʧʨʘʚʣʝʥʥʦʡ ʩʝʣʝʢ-

ʮʠʦʥʥʦ-ʛʝʥʝʪʠʯʝʩʢʦʡ ʨʘʙʦʪʝ [3]. ʕʢʦʣʦʛʠʯʝʩʢʘʷ 

ʫʩʪʦʡʯʠʚʦʩʪʴ ï ʦʩʥʦʚʥʦʡ ʢʨʠʪʝʨʠʡ ʮʝʥʥʦʩʪʠ ʥʦʚʳʭ 

ʩʦʨʪʦʚ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʡ ʥʝ ʚʳʩʦʢʫʶ, ʥʦ ʩʪʘʙʠʣʴ-

ʥʫʶ ʫʨʦʞʘʡʥʦʩʪʴ ʚ ʣʶʙʳʭ ʫʩʣʦʚʠʷʭ. ʏʝʤ ʭʫʞʝ ʧʦʯ-

ʚʝʥʥʦ-ʢʣʠʤʘʪʠʯʝʩʢʠʝ ʠ ʧʦʛʦʜʥʳʝ ʫʩʣʦʚʠʷ, ʪʝʤ 

ʚʳʰʝ ʨʦʣʴ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʫʩʪʦʡʯʠʚʦʩʪʠ ʨʘʩʪʝʥʠʡ ʚ 

ʨʝʘʣʠʟʘʮʠʠ ʠʭ ʧʦʪʝʥʮʠʘʣʴʥʦʡ ʫʨʦʞʘʡʥʦʩʪʠ [15].  

ʈʘʩʰʠʨʝʥʥʦʝ ʪʦʣʢʦʚʘʥʠʝ ʧʦʥʷʪʠʷ ʘʜʘʧʪʠʚʥʦ-

ʩʪʠ ʧʦʣʫʯʠʣʦ ʚ ʨʘʙʦʪʘʭ ɸ.ɸ. ɾʫʯʝʥʢʦ. ʈʝʯʴ ʠʜʝʪ ʥʝ 

ʪʦʣʴʢʦ ʦ ʩʦʟʜʘʥʠʠ ʚʳʩʦʢʦʧʨʦʜʫʢʪʠʚʥʳʭ ʠ ʧʨʠʩʧʦ-

ʩʦʙʣʝʥʥʳʭ ʢ ʫʩʣʦʚʠʷʤ ʩʨʝʜʳ ʩʦʨʪʦʚ, ʥʦ ʠ ʦʙ ʘʛʨʦ-

ʵʢʦʣʦʛʠʯʝʩʢʦʤ ʨʘʡʦʥʠʨʦʚʘʥʠʠ. ɸ.ʇ. ɹʝʣʘʥ ʠ ʤʥʦ-

ʛʠʝ ʫʯʝʥʳʝ ʩʯʠʪʘʶʪ, ʯʪʦ ʙʝʟ ʫʯʝʪʘ ʦʪʟʳʚʯʠʚʦʩʪʠ ʥʘ 

ʠʟʤʝʥʝʥʠʝ ʫʩʣʦʚʠʡ ʩʨʝʜʳ ʠ ʧʦʢʘʟʘʪʝʣʷ ʩʪʘʙʠʣʴʥʦ-

ʩʪʠ ʧʨʠ ʦʮʝʥʢʝ ʩʦʨʪʦʚ ʚ ʩʝʣʝʢʮʠʦʥʥʦʡ ʨʘʙʦʪʝ, ʠʥ-

ʬʦʨʤʘʮʠʠ ʪʦʣʴʢʦ ʦ ʩʨʝʜʥʝʡ ʫʨʦʞʘʡʥʦʩʪʠ ʥʝʜʦʩʪʘ-

ʪʦʯʥʦ. ʄʥʦʛʠʝ ʘʚʪʦʨʳ ʩʯʠʪʘʶʪ, ʯʪʦ ʰʠʨʦʢʠʝ ʛʝʦ-

ʛʨʘʬʠʯʝʩʢʠʝ ʠʩʧʳʪʘʥʠʷ ʩʝʣʝʢʮʠʦʥʥʦʛʦ ʤʘʪʝʨʠʘʣʘ 

ʧʦʢʘʟʳʚʘʶʪ ʝʛʦ ʥʝʦʜʠʥʘʢʦʚʫʶ ʵʢʦʣʦʛʠʯʝʩʢʫʶ ʧʣʘ-

ʩʪʠʯʥʦʩʪʴ, ʥʝʢʦʪʦʨʳʝ ʦʙʨʘʟʮʳ ʜʘʶʪ ʩʪʘʙʠʣʴʥʳʝ 

ʫʨʦʞʘʠ, ʘ ʜʨʫʛʠʝ ʩʠʣʴʥʦ ʨʝʘʛʠʨʫʶʪ ʥʘ ʠʟʤʝʥʝʥʠʝ 

ʫʩʣʦʚʠʡ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ [6].  

ɺ 1932 ʛʦʜʫ ʀ.ʀ. ʇʫʰʢʘʨʝʚʳʤ ʜʘʥʦ ʦʧʨʝʜʝʣʝ-

ʥʠʝ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʧʣʘʩʪʠʯʥʦʩʪʠ - ʧʨʠʩʧʦʩʦʙʣʷʝ-

ʤʦʩʪʴ ʩʦʨʪʘ ʢ ʨʘʟʥʳʤ ʧʦʛʦʜʥʳʤ, ʧʦʯʚʝʥʥʳʤ ʠ ʭʦ-

ʟʷʡʩʪʚʝʥʥʳʤ ʫʩʣʦʚʠʷʤ [14]. ʇʣʘʩʪʠʯʥʦʩʪʴ ʩʦʨʪʘ ï 

ʰʠʨʦʢʠʝ ʧʨʠʩʧʦʩʦʙʠʪʝʣʴʥʳʝ ʚʦʟʤʦʞʥʦʩʪʠ ʢ ʨʘʟ-

ʣʠʯʥʳʤ ʫʩʣʦʚʠʷʤ ʩʨʝʜʳ. ʕʢʦʣʦʛʠʯʝʩʢʘʷ ʧʣʘʩʪʠʯ-

ʥʦʩʪʴ, ʧʦ ʤʥʝʥʠʶ ɺ.ʆ. ʆʩʪʨʦʚʝʨʭʦʚʘ - ʩʧʦʩʦʙʥʦʩʪʴ 

ʞʠʚʳʭ ʦʨʛʘʥʠʟʤʦʚ ʧʨʠʩʧʦʩʘʙʣʠʚʘʪʴʩʷ ʢ ʠʟʤʝʥʷʶ-

ʱʠʤʩʷ ʫʩʣʦʚʠʷʤ ʩʫʱʝʩʪʚʦʚʘʥʠʷ. ɺ.ʅ. ʄʘʤʦʥʪʦʚʘ 

ʧʨʝʜʧʦʣʘʛʘʝʪ ʧʦʜ ʵʪʠʤ ʪʝʨʤʠʥʦʤ ʩʧʦʩʦʙʥʦʩʪʴ 

ʩʦʨʪʘ ʜʘʚʘʪʴ ʩʪʘʙʠʣʴʥʦ ʚʳʩʦʢʠʝ ʫʨʦʞʘʠ ʚ ʨʘʟʣʠʯ-

ʥʳʭ ʫʩʣʦʚʠʷʭ ʚʳʨʘʱʠʚʘʥʠʷ. ʇ.ʇ. ʃʠʪʫʥ ʠʩʧʦʣʴ-

ʟʫʝʪ ʧʦʥʷʪʠʝ ʧʣʘʩʪʠʯʥʦʩʪʠ, ʢʘʢ ʚ ʛʝʥʝʪʠʯʝʩʢʦʤ, ʪʘʢ 

ʠ ʚ ʘʛʨʦʥʦʤʠʯʝʩʢʦʤ ʩʤʳʩʣʝ. A.D. Bradshaw ʦʧʨʝʜʝ-

ʣʠʣ ʧʣʘʩʪʠʯʥʦʩʪʴ ʢʘʢ ʩʚʦʡʩʪʚʦ ʛʝʥʦʪʠʧʘ ʠʟʤʝʥʷʪʴ 

ʟʥʘʯʝʥʠʷ ʧʨʠʟʥʘʢʦʚ ʚ ʨʘʟʣʠʯʥʳʭ ʫʩʣʦʚʠʷʭ ʩʨʝʜʳ, ʘ 

ʩʪʘʙʠʣʴʥʦʩʪʴ ï ʢʘʢ ʦʪʩʫʪʩʪʚʠʝ ʧʣʘʩʪʠʯʥʦʩʪʠ.  

ʇ.ʇ. ʃʠʪʫʥ ʠ ɸ.ɸ. ɾʫʯʝʥʢʦ ʦʪʤʝʯʘʶʪ, ʯʪʦ ʧʣʘ-

ʩʪʠʯʥʦʩʪʴ ʠ ʩʪʘʙʠʣʴʥʦʩʪʴ ʭʘʨʘʢʪʝʨʠʟʫʶʪ ʧʨʠʩʧʦ-

ʩʦʙʠʪʝʣʴʥʳʝ ʩʚʦʡʩʪʚʘ ʦʨʛʘʥʠʟʤʘ ʨʘʩʪʝʥʠʡ, ʨʘʩʢʨʳ-

ʚʘʶɦʠʝ ʜʠʥʘʤʠʢʫ ʠʟʤʝʥʝʥʠʷ ʨʝʘʢʮʠʠ ʛʝʥʦʪʠʧʦʚ 

ʧʨʠ ʚʘʨʴʠʨʦʚʘʥʠʠ ʫʩʣʦʚʠʡ ʩʨʝʜʳ ʠ ʧʦʟʚʦʣʷʶʱʠʝ 

ʩʦʭʨʘʥʷʪʴ ʦʪʥʦʩʠʪʝʣʴʥʦ ʧʦʩʪʦʷʥʥʳʤʠ ʩʚʦʠ ʬʫʥʢ-

ʮʠʠ.  

ʉʪʘʙʠʣʴʥʦʩʪʴ ʫʨʦʞʘʷ - ʨʝʟʫʣʴʪʘʪ ʧʨʦʷʚʣʝʥʠʷ 

ʩʦʨʪʦʚʦʡ ʛʦʤʝʦʩʪʘʪʠʯʥʦʩʪʠ, ʟʘʚʠʩʷʱʘʷ ʦʪ ʚʳʨʘ-

ʞʝʥʥʦʩʪʠ ñʟʘʧʘʩʘ ʧʨʦʯʥʦʩʪʠò ʦʧʨʝʜʝʣʝʥʥʳʭ ʠ ʷʚ-

ʣʷʶʱʠʭʩʷ ʦʩʥʦʚʥʳʤʠ ʜʣʷ ʢʦʥʢʨʝʪʥʦʡ ʟʦʥʳ ʤʦʨʬʦ-

ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʧʨʠʟʥʘʢʦʚ ʠ ʩʚʦʡʩʪʚ, ʙʣʘʛʦʜʘʨʷ ʢʦ-

ʪʦʨʳʤ ʩʦʨʪ ʠ ʧʨʦʷʚʣʷʝʪ ʥʝʦʙʭʦʜʠʤʫʶ ʥʦʨʤʫ ʨʝʘʢ-

ʮʠʠ. 

ɺ.ɺ. ʍʘʥʛʠʣʴʜʠʥ ʩʯʠʪʘʝʪ, ʯʪʦ ʛʝʥʦʪʠʧʳ ʩ ʰʠ-

ʨʦʢʦʡ ʥʦʨʤʦʡ ʨʝʘʢʮʠʠ ʧʨʦʠʟʨʘʩʪʘʶʪ ʚ ʨʘʟʣʠʯʥʳʭ 

ʫʩʣʦʚʠʷʭ ʠ ʦʙʣʘʜʘʶʪ ʩʨʘʚʥʠʪʝʣʴʥʦ ʚʳʩʦʢʦʡ ʧʨʦ-

ʜʫʢʪʠʚʥʦʩʪʴʶ. ʅʠʟʢʘʷ ʥʦʨʤʘ ʨʝʘʢʮʠʠ ʩʦʨʪʘ ʧʨʠʚʦ-

ʜʠʪ ʢ ʥʝʫʩʪʦʡʯʠʚʦʩʪʠ ʫʨʦʞʘʷ ʧʦ ʛʦʜʘʤ ʠ ʥʝʟʥʘʯʠ-

ʪʝʣʴʥʦʤʫ ʘʨʝʘʣʫ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ [18].  

ɼʣʷ ʨʝʛʠʦʥʦʚ ʩ ʢʦʥʪʨʘʩʪʥʳʤʠ ʧʨʠʨʦʜʥʦ-ʢʣʠ-

ʤʘʪʠʯʝʩʢʠʤʠ ʫʩʣʦʚʠʷʤʠ ʷʯʤʝʥʴ ʷʚʣʷʝʪʩʷ ʥʘʜʝʞ-

ʥʦʡ, ʩʧʦʩʦʙʥʦʡ ʤʘʢʩʠʤʘʣʴʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʩʚʦʡ 

ʙʠʦʢʣʠʤʘʪʠʯʝʩʢʠʡ ʧʦʪʝʥʮʠʘʣ ʢʫʣʴʪʫʨʦʡ, ʢʦʪʦʨʘʷ 

ʦʙʣʘʜʘʝʪ ʚʳʩʦʢʦʡ ʧʣʘʩʪʠʯʥʦʩʪʴʶ ʠ ʩʧʦʩʦʙʥʦʩʪʴʶ 

ʬʦʨʤʠʨʦʚʘʪʴ ʫʨʦʞʘʡ ʟʘ ʧʨʝʜʝʣʘʤʠ ʨʘʩʧʨʦʩʪʨʘʥʝ-

ʥʠʷ ʜʨʫʛʠʭ ʟʝʨʥʦʚʳʭ ʢʫʣʴʪʫʨ. 

ʇ.ʅ. ʉʦʣʦʥʝʯʥʦʛʦ ʦʧʨʝʜʝʣʠʣ ʧʦʢʘʟʘʪʝʣʠ ʛʦ-

ʤʝʦʩʪʘʪʠʯʥʦʩʪʠ ʠ ʩʝʣʝʢʮʠʦʥʥʦʡ ʮʝʥʥʦʩʪʠ ʤʝʪʦʜʦʤ 

ʦʮʝʥʢʠ ʩʝʣʝʢʮʠʦʥʥʦʛʦ ʤʘʪʝʨʠʘʣʘ. ɸʥʘʣʠʟ ʨʝʘʢʮʠʠ 
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ʛʝʥʦʪʠʧʦʚ ʥʘ ʠʟʤʝʥʝʥʠʝ ʫʩʣʦʚʠʡ ʚʳʨʘʱʠʚʘʥʠʷ ʜʦʣ-

ʞʝʥ ʧʨʦʚʦʜʠʪʴʩʷ, ʢʘʢ ʥʘ ʵʪʘʧʝ ʠʟʫʯʝʥʠʷ ʠʩʭʦʜʥʦʛʦ 

ʤʘʪʝʨʠʘʣʘ, ʪʘʢ ʠ ʥʘ ʟʘʢʣʶʯʠʪʝʣʴʥʳʭ ʵʪʘʧʘʭ ʩʝʣʝʢ-

ʮʠʠ. ʆʮʝʥʢʫ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʧʣʘʩʪʠʯʥʦʩʪʠ ʩʦʨʪʦʚ ʠ 

ʛʠʙʨʠʜʦʚ ʧʨʦʚʦʜʷʪ ʩ ʧʦʤʦʱʴʶ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʤʝ-

ʪʦʜʦʚ, ʢʦʪʦʨʳʝ ʧʦʟʚʦʣʷʶʪ ʧʦʣʫʯʠʪʴ ʠʥʜʠʚʠʜʫʘʣʴ-

ʥʫʶ ʭʘʨʘʢʪʝʨʠʩʪʠʢʫ ʧʦ ʵʪʦʤʫ ʧʦʢʘʟʘʪʝʣʶ ʚ ʨʘʟʣʠʯ-

ʥʳʝ ʛʦʜʳ ʠ ʚ ʨʘʟʣʠʯʥʳʭ ʟʦʥʘʭ ʚʳʨʘʱʠʚʘʥʠʷ [19].  

ʆʙʟʦʨ ʤʝʪʦʜʦʚ ʧʨʝʜʩʪʘʚʣʝʥ ʚ ʨʘʙʦʪʘʭ ɼ.ʀ. ɹʘ-

ʨʘʥʩʢʦʛʦ, D. Lewis, ʅ.ɸ. ʉʦʙʦʣʝʚʘ, ɺ.ɿ. ʇʘʢʫʜʠʥʘ, 

ʃ.ɺ. ʍʦʪʳʣʝʚʦʡ, ʃ.ɸ. ʊʘʨʫʪʠʥʦʡ, ʉ.ʇ. ʄʘʨʪʳʥʦʚʘ, 

ɸ.ɺ. ʂʠʣʴʯʝʚʩʢʦʛʦ, ʃ.ɺ. ʍʦʪʳʣʝʚʦʡ. ʅʘʠʙʦʣʝʝ ʨʘʩ-

ʧʨʦʩʪʨʘʥʝʥʳ ʤʝʪʦʜʳ G. Wricke, S.A. Eberhart ʠ 

W.A. Russel ʠ G. Tai. 

ʄʝʪʦʜ S.A. Eberhart ʠ W.A. Russel ʧʦʟʚʦʣʷʝʪ 

ʧʦʣʫʯʠʪʴ ʦʮʝʥʢʫ ʩʦʨʪʘ ʧʦ ʠʭ ʚʦʩʧʨʠʠʤʯʠʚʦʩʪʠ ʢ 

ʫʩʣʦʚʠʷʤ ʚʳʨʘʱʠʚʘʥʠʷ ʧʫʪʝʤ ʦʧʨʝʜʝʣʝʥʠʷ ʢʦʵʬ-

ʬʠʮʠʝʥʪʘ ʨʝʛʨʝʩʩʠʠ (bi) ʠ ʚʘʨʠʘʥʪʘ ʩʪʘʙʠʣʴʥʦʩʪʠ 

(S2di). ʉʯʠʪʘʝʪʩʷ, ʯʪʦ ʯʝʤ ʙʦʣʴʰʝ ʝʜʠʥʠʮʳ ʢʦʵʬ-

ʬʠʮʠʝʥʪ ʨʝʛʨʝʩʩʠʠ, ʪʝʤ ʩʠʣʴʥʝʝ ʚʦʩʧʨʠʠʤʯʠʚʦʩʪʴ 

ʩʦʨʪʘ ʥʘ ʫʣʫʯʰʝʥʠʝ ʫʩʣʦʚʠʡ ʚʳʨʘʱʠʚʘʥʠʷ. 

ʊʘʢʠʝ ʩʦʨʪʘ ʪʨʝʙʦʚʘʪʝʣʴʥʳ ʢ ʚʳʩʦʢʦʤʫ 

ʫʨʦʚʥʶ ʘʛʨʦʪʝʭʥʠʢʠ- ʪʦʣʴʢʦ ʚ ʵʪʦʤ ʩʣʫʯʘʝ ʦʥʠ ʜʘ-

ʜʫʪ ʤʘʢʩʠʤʘʣʴʥʫʶ ʦʪʜʘʯʫ. ɽʩʣʠ ʢʦʵʬʬʠʮʠʝʥʪ ʨʝ-

ʛʨʝʩʩʠʠ ʤʝʥʴʰʝ, ʩʦʨʪʘ ʧʦʢʘʟʳʚʘʶʪ ʣʫʯʰʠʝ ʨʝʟʫʣʴ-

ʪʘʪʳ ʚ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʭ ʫʩʣʦʚʠʷʭ ʚʳʨʘʱʠʚʘʥʠʷ. 

ʉʦʨʪʘ, ʫ ʢʦʪʦʨʳʭ (bi) < 1, ʥʝʟʘʚʠʩʠʤʦ ʦʪ ʚʝʣʠʯʠʥʳ 

(S2di), ʥʫʞʥʦ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʢʘʢ ʤʘʣʦʧʝʨʩʧʝʢʪʠʚ-

ʥʳʝ. ʋ ʥʠʭ ʦʪʩʫʪʩʪʚʫʝʪ ʪʘʢʘʷ ʚʘʞʥʘʷ ʙʠʦʣʦʛʦ-ʭʦ-

ʟʷʡʩʪʚʝʥʥʘʷ ʦʩʦʙʝʥʥʦʩʪʴ, ʢʘʢ ʦʪʟʳʚʯʠʚʦʩʪʴ ʥʘ 

ʫʣʫʯʰʝʥʠʝ ʫʩʣʦʚʠʡ ʚʳʨʘʱʠʚʘʥʠʷ. ʇʦ ʩʪʘʙʠʣʴʥʦʡ 

ʫʨʦʞʘʡʥʦʩʪʠ ʣʫʯʰʠʤʠ ʷʚʣʷʶʪʩʷ ʪʝ ʩʦʨʪʘ, ʫ ʢʦʪʦ-

ʨʳʭ ʜʠʩʧʝʨʩʠʷ (S2di) ʩʪʨʝʤʠʪʩʷ ʢ ʥʫʣʶ.ʆʯʝʥʴ ʮʝʥ-

ʥʳʤʠ ʷʚʣʷʶʪʩʷ ʩʦʨʪʘ, ʫ ʢʦʪʦʨʳʭ ʢʦʵʬʬʠʮʠʝʥʪ ʨʝ-

ʛʨʝʩʩʠʠ > 1, ʘ ʜʠʩʧʝʨʩʠʷ ʩʦʚʩʝʤ ʥʝʟʥʘʯʠʪʝʣʴʥʘ 

(ʙʣʠʟʢʘ ʢ ʥʫʣʶ). ʀʟʚʝʩʪʥʦ, ʯʪʦ ʯʝʤ ʤʝʥʴʰʝ ʢʚʘʜʨʘ-

ʪʠʯʝʩʢʦʝ ʦʪʢʣʦʥʝʥʠʝ (S2di) ʬʘʢʪʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝ-

ʣʝʡ ʦʪ ʪʝʦʨʝʪʠʯʝʩʢʠ ʦʞʠʜʘʝʤʳʭ (ʢʦʵʬʬʠʮʠʝʥʪ ʩʪʘ-

ʙʠʣʴʥʦʩʪʠ), ʪʝʤ ʩʪʘʙʠʣʴʥʝʝ ʩʦʨʪ.  

ʉʦʛʣʘʩʥʦ ʤʥʝʥʠʶ ɸ.ʀ. ʄʦʨʛʫʥʦʚʘ ʤʝʪʦʜ S.A. 

Eberhart ʠ W.A. Russel ʜʦʣʞʝʥ ʜʦʧʦʣʥʷʪʴʩʷ ʢʦʵʬ-

ʬʠʮʠʝʥʪʦʤ ʚʘʨʠʘʮʠʠ (V %), ʢʦʪʦʨʳʡ ʠʩʧʦʣʴʟʫʝʪʩʷ 

ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʩʪʘʙʠʣʴʥʦʩʪʠ. ʏʪʦʙʳ ʦʙʲʝʢʪʠʚʥʦ 

ʦʮʝʥʠʪʴ ʧʨʠʩʧʦʩʘʙʣʠʚʘʝʤʦʩʪʴ ʦʙʨʘʟʮʦʚ, ʥʝʦʙʭʦ-

ʜʠʤʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʚ ʩʦʯʝʪʘʥʠʠ ʨʘʟʥʳʝ ʤʝʪʦʜʳ. 

ʅʘʨʷʜʫ ʩ ʫʨʦʚʥʝʤ ʫʨʦʞʘʡʥʦʩʪʠ, ʚʘʞʥʘ ʦʮʝʥʢʘ ʩʦʨ-

ʪʦʚ ʧʦ ʢʦʤʧʣʝʢʩʫ ʧʘʨʘʤʝʪʨʦʚ ʩʪʘʙʠʣʴʥʦʩʪʠ [15].  

. ɺ.ɺ. ʍʘʥʛʠʣʴʜʠʥ ʦʪʤʝʯʘʝʪ, ʯʪʦ ʦʮʝʥʢʘ ʩʦʨʪʦʚ 

ʩ ʧʦʤʦʱʴʶ ʨʝʛʨʝʩʩʠʦʥʥʦʡ ʤʦʜʝʣʠ S.A. Eberhart ʠ 

W.A. Russel ʥʝ ʜʘʝʪ ʧʦʣʥʦʡ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʩʨʘʚʥʠ-

ʚʘʝʤʳʤ ʛʝʥʦʪʠʧʘʤ, ʧʦʩʢʦʣʴʢʫ ʫʯʘʩʪʚʫʶʪ ʪʨʠ ʧʘʨʘ-

ʤʝʪʨʘ: ʢʦʵʬʬʠʮʠʝʥʪ ʨʝʛʨʝʩʩʠʠ, ʩʨʝʜʥʝʝ ʢʚʘʜʨʘʪʠʯ-

ʥʦʝ ʦʪʢʣʦʥʝʥʠʝ ʠ ʩʨʝʜʥʷʷ ʫʨʦʞʘʡʥʦʩʪʴ ʩʦʨʪʘ. ɺ.ɺ. 

ʍʘʥʛʠʣʴʜʠʥ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʩʪʘʙʠʣʴʥʦʩʪʠ ʧʨʝʜʣʦ-

ʞʠʣ ʠʩʧʦʣʴʟʦʚʘʪʴ ʧʦʢʘʟʘʪʝʣʴ ʛʦʤʝʦʩʪʘʪʠʯʥʦʩʪʠ. 

ʆʥ ʦʪʤʝʯʘʝʪ, ʯʪʦ ʠʟʫʯʝʥʠʝ ʛʦʤʝʦʩʪʘʪʠʯʥʦʩʪʠ ʠʤʝʝʪ 

ʙʦʣʴʰʦʝ ʟʥʘʯʝʥʠʝ, ʪʘʢ ʢʘʢ ʠʤʝʥʥʦ ʚʳʩʦʢʘʷ ʘʜʘʧ-

ʪʠʚʥʦʩʪʴ ʩʦʨʪʘ ʤʦʞʝʪ ʦʙʝʩʧʝʯʠʪʴ ʝʛʦ ʩʪʘʙʠʣʴʥʦʩʪʴ 

ʚ ʨʘʟʥʳʭ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʫʩʣʦʚʠʷʭ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ 

ʧʦʢʘʟʘʪʝʣʷ ñʦʙʱʘʷ ʛʦʤʝʦʩʪʘʪʠʯʥʦʩʪʴ ʩʦʨʪʘò (Hom) 

ʧʦʟʚʦʣʷʝʪ ʦʮʝʥʠʚʘʪʴ ʛʝʥʦʪʠʧʳ ʩʦʨʪʦʚ ʧʦ ʦʜʥʦʤʫ 

ʧʦʢʘʟʘʪʝʣʶ [18].  

ʕ.ɼ. ʅʝʪʪʝʚʠʯʝʤ ʩ ʩʦʪʨʫʜʥʠʢʘʤʠ ʧʨʝʜʣʦʞʝʥ 

ʤʝʪʦʜ ʇʋʉʉ (ʧʦʢʘʟʘʪʝʣʴ ʫʨʦʚʥʷ ʩʪʘʙʠʣʴʥʦʩʪʠ 

ʩʦʨʪʘ), ʫʯʠʪʳʚʘʶʱʠʡ ʠ ʫʨʦʚʝʥʴ ʩʪʘʙʠʣʴʥʦʩʪʠ ʠ ʚʘ-

ʨʠʘʙʝʣʴʥʦʩʪʴ ʦʜʥʦʚʨʝʤʝʥʥʦ. ɼʣʷ ʩʦʨʪʦʚ ʠʟ ʨʘʟʥʳʭ 

ʵʢʦʣʦʛʦ-ʛʝʦʛʨʘʬʠʯʝʩʢʠʭ ʛʨʫʧʧ ʭʘʨʘʢʪʝʨʥʘ ʦʪʥʦʩʠ-

ʪʝʣʴʥʦ ʥʝʦʜʠʥʘʢʦʚʘʷ ʨʝʘʢʮʠʷ ʥʘ ʠʟʤʝʥʝʥʠʝ ʫʩʣʦ-

ʚʠʡ ʚʥʝʰʥʝʡ ʩʨʝʜʳ [8].  

ʅʘ ʨʝʛʨʝʩʩʠʦʥʥʦʤ ʧʦʜʭʦʜʝ ʦʩʥʦʚʘʥʳ ʙʣʠʟʢʠʝ 

ʢ S.A. Eberhart ʠ W.A. Russel ʤʝʪʦʜʳ ʦʮʝʥʢʠ ʩʪʘ-

ʙʠʣʴʥʦʩʪʠ J.M. Perkins, J.L. Jinks, G.H. Freeman, 

J.M. Perkins, ʇ.ʇ. ʃʠʪʫʥʘ, ʃʳʫ ʅʛʦʢ ʏʠʥʴ. ʅʦ ʫ 

ʵʪʠʭ ʤʝʪʦʜʦʚ ʝʩʪʴ ʥʝʜʦʩʪʘʪʢʠ ʦʪʥʦʩʠʪʝʣʴʥʦ ʠʭ ʨʘʟ-

ʨʝʰʘʶʱʝʡ ʩʧʦʩʦʙʥʦʩʪʠ. ʀʩʩʣʝʜʦʚʘʥʠʷ ʤʝʪʦʜʦʚ 

ʦʮʝʥʢʠ ʨʘʩʪʝʥʠʡ, ʧʦʢʘʟʘʣʠ, ʯʪʦ ʫʥʠʚʝʨʩʘʣʴʥʳʭ ʛʨʘ-

ʥʠʮ, ʩʧʦʩʦʙʥʳʭ ʦʮʝʥʠʪʴ ʧʦʥʷʪʠʷ çʵʢʦʣʦʛʠʯʝʩʢʘʷ 

ʧʣʘʩʪʠʯʥʦʩʪʴè, çʛʦʤʝʦʩʪʘʪʠʯʥʦʩʪʴè, çʩʪʘʙʠʣʴ-

ʥʦʩʪʴè ʠ ʜʨʫʛʠʭ, ʥʝ ʩʫʱʝʩʪʚʫʝʪ [5].  

ʇʦ ʜʘʥʥʳʤ ʅ.ʀ. ɸʥʠʩʴʢʦʚʘ ʩʨʘʚʥʝʥʠʝ ʧʘʨʘ-

ʤʝʪʨʦʚ ʘʜʘʧʪʠʚʥʦʩʪʠ ʩʦʨʪʦʚ, ʦʧʨʝʜʝʣʝʥʥʳʭ ʧʦ ʤʝ-

ʪʦʜʘʤ, ʧʨʝʜʣʦʞʝʥʥʳʤ S.A. Eberhart, W.A. Russell; 

ʉ. Wricke; ʉ.ʉ. Tai; ɺ.ɺ. ʍʘʥʛʠʣʴʜʠʥʳʤ; ɺ.ɸ. ɼʨʘ-

ʛʘʚʮʝʚʳʤ; ʕ.ɼ. ʅʝʪʪʝʚʠʯʝʤ, ʧʦʢʘʟʘʣʦ, ʯʪʦ ʚʩʝ ʤʝ-

ʪʦʜʳ ʜʘʶʪ ʩʭʦʜʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʧʨʠ ʫʩʣʦʚʠʠ ʦʜʠʥʘ-

ʢʦʚʦʛʦ ʥʘʙʦʨʘ ʩʦʨʪʦʚ, ʘ ʧʨʠ ʩʤʝʥʝ ʩʦʩʪʘʚʘ ʩʦʨʪʦʚ, 

ʩʦʚʧʘʜʝʥʠʝ ʨʝʟʫʣʴʪʘʪʦʚ ʧʦʣʫʯʝʥʦ ʧʦ ʤʝʪʦʜʘʤ, 

ʧʨʝʜʣʦʞʝʥʥʳʤ ɺ.ɺ. ʍʘʥʛʠʣʴʜʠʥʳʤ ʠ ʕ.ɼ. ʅʝʪʪʝʚʠ-

ʯʝʤ. 

ɺ.ɿ. ʇʘʢʫʜʠʥʳʤ ʧʨʝʜʣʦʞʝʥʘ ʦʙʲʝʜʠʥʝʥʥʘʷ ʤʝ-

ʪʦʜʠʢʘ ʦʮʝʥʢʠ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʧʣʘʩʪʠʯʥʦʩʪʠ ʠ ʩʪʘ-

ʙʠʣʴʥʦʩʪʠ ʩʝʣʝʢʮʠʦʥʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʧʫʪʝʤ ʠʩʧʦʣʴ-

ʟʦʚʘʥʠʷ ʜʠʩʧʝʨʩʠʦʥʥʦʛʦ ʠ ʨʝʛʨʝʩʩʠʦʥʥʦʛʦ ʘʥʘʣʠ-

ʟʦʚ ʢʦʣʠʯʝʩʪʚʝʥʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ 

ʛʝʥʦʪʠʧ-ʩʨʝʜʘ.  

ɸ.ɺ. ʂʠʣʴʯʝʚʩʢʠʤ ʠ ʃ.ɺ. ʍʦʪʳʣʝʚʦʡ ʧʨʝʜʣʦ-

ʞʝʥ ʤʝʪʦʜ ʛʝʥʝʪʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ, ʦʩʥʦʚʘʥʥʳʡ ʥʘ 

ʠʩʧʳʪʘʥʠʠ ʛʝʥʦʪʠʧʦʚ ʚ ʨʘʟʣʠʯʥʳʭ ʩʨʝʜʘʭ, ʠ ʧʦʟʚʦ-

ʣʷʶʱʠʡ ʚʳʷʚʠʪʴ ʦʙʱʫʶ ʠ ʩʧʝʮʠʬʠʯʝʩʢʫʶ ʘʜʘʧ-

ʪʠʚʥʫʶ ʩʧʦʩʦʙʥʦʩʪʴ ʛʝʥʦʪʠʧʦʚ, ʠʭ ʩʪʘʙʠʣʴʥʦʩʪʴ, ʘ 

ʪʘʢʞʝ ʩʨʘʚʥʠʪʴ ʩʨʝʜʳ ʧʦ ʠʭ ʩʧʦʩʦʙʥʦʩʪʠ ʜʠʬʬʝ-

ʨʝʥʮʠʨʦʚʘʪʴ ʛʝʥʦʪʠʧʳ. ʇʨʠ ʵʪʦʤ ʤʦʞʥʦ ʦʮʝʥʠʪʴ 

ʩʝʣʝʢʮʠʦʥʥʫʶ ʮʝʥʥʦʩʪʴ ʛʝʥʦʪʠʧʘ ʠ ʚʝʩʪʠ ʦʪʙʦʨ ʧʦ 

ʘʜʘʧʪʠʚʥʦʡ ʩʧʦʩʦʙʥʦʩʪʠ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʧʦʩʪʘʚ-

ʣʝʥʥʦʡ ʩʝʣʝʢʮʠʦʥʥʦʡ ʟʘʜʘʯʠ. ʄʝʪʦʜ ʧʦʟʚʦʣʷʝʪ ʨʘʟ-

ʜʝʣʠʪʴ ʬʝʥʦʪʠʧʠʯʝʩʢʫʶ ʚʘʨʠʘʥʩʫ ʧʦʧʫʣʷʮʠʠ ʥʘ ʚʘ-

ʨʠʘʥʩʳ ʦʙʱʝʡ ʠ ʩʧʝʮʠʬʠʯʝʩʢʦʡ ʘʜʘʧʪʠʚʥʦʡ ʩʧʦ-

ʩʦʙʥʦʩʪʠ ʩ ʮʝʣʴʶ ʩʨʘʚʥʝʥʠʷ ʧʦʧʫʣʷʮʠʡ ʠ ʚʳʙʦʨʘ 

ʤʝʪʦʜʦʚ ʩʝʣʝʢʮʠʦʥʥʦʡ ʨʘʙʦʪʳ ʩ ʥʠʤʠ.  

ʉʦʨʪʘ ʷʯʤʝʥʷ ʚʦʟʜʝʣʳʚʘʝʤʦʛʦ ʥʘ ʉʝʚʝʨʥʦʤ 

ʂʘʚʢʘʟʝ ʠʤʝʶʪ ʚʳʩʦʢʠʡ ʨʝʩʫʨʩ ʫʨʦʞʘʡʥʦʩʪʠ (8,5 - 

9,0 ʪ/ʛʘ). ʆʜʥʘʢʦ ʚ ʵʢʩʪʨʝʤʘʣʴʥʳʝ ʛʦʜʳ ʫʨʦʞʘʡ-

ʥʦʩʪʴ ʩʥʠʞʘʝʪʩʷ ʥʘ 15-20% [12]. ʏʪʦ ʚ ʟʥʘʯʠʪʝʣʴ-

ʥʦʡ ʩʪʝʧʝʥʠ ʦʙʲʷʩʥʷʝʪʩʷ ʥʝʜʦʦʮʝʥʢʦʡ ʚ ʩʝʣʝʢʮʠʦʥ-

ʥʦʡ ʨʘʙʦʪʝ ʢʨʘʡʥʝ ʚʘʞʥʦʛʦ ʧʨʠʟʥʘʢʘ ï ʵʢʦʣʦʛʠʯʝ-

ʩʢʦʡ ʧʣʘʩʪʠʯʥʦʩʪʠ. ʅʝʩʤʦʪʨʷ ʥʘ ʤʥʦʛʠʝ ʮʝʥʥʳʝ 

ʢʘʯʝʩʪʚʘ ʠ ʩʚʦʡʩʪʚʘ ʠʤʝʶʱʠʭʩʷ ʩʦʨʪʦʚ, ʢʘʞʜʳʡ ʠʟ 

ʥʠʭ ʠʤʝʝʪ ʮʝʣʳʡ ʨʷʜ ʩʫʱʝʩʪʚʝʥʥʳʭ ʥʝʜʦʩʪʘʪʢʦʚ, 

ʢʦʪʦʨʳʝ ʥʝʦʙʭʦʜʠʤʦ ʫʣʫʯʰʘʪʴ ʧʫʪʝʤ ʮʝʣʝʥʘʧʨʘʚ-

ʣʝʥʥʦʛʦ ʠ ʥʘʫʯʥʦ ʦʙʦʩʥʦʚʘʥʥʦʛʦ ʚʝʜʝʥʠʷ ʩʝʣʝʢʮʠ-

ʦʥʥʦʛʦ ʧʨʦʮʝʩʩʘ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ, ʧʨʠ ʩʦʟʜʘʥʠʠ ʩʦʨ-

ʪʦʚ, ʦʮʝʥʢʘ ʧʦ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʧʣʘʩʪʠʯʥʦʩʪʠ ʧʨʝʜ-

ʩʪʘʚʣʷʝʪ ʧʨʘʢʪʠʯʝʩʢʠʡ ʠʥʪʝʨʝʩ ʜʣʷ ʩʝʣʝʢʮʠʠ. 
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ʃʠʪʝʨʘʪʫʨʘ 
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CREATING THE NECESSARY SET OF CARDS FOR MANAGING THE ECONOMY IN WOOD -

PARK ZONES, BASED ON SCIENTIFIC LABOR AND EXAMPLES OF SOVIET FOREST CROPS  

 

ɸʥʥʦʪʘʮʠʷ 
ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʤʘʪʝʨʠʘʣ ʧʦ ʣʝʩʦʧʘʨʢʦʚʦʤʫ ʭʦʟʷʡʩʪʚʫ ʜʣʷ ʩʦʩʪʘʚʣʝʥʠʷ ʥʝʦʙʭʦ-

ʜʠʤʦʛʦ ʢʦʤʧʣʝʢʪʘ ʢʘʨʪ ʣʝʩʦʫʩʪʨʦʡʩʪʚʘ ʜʣʷ ʚʝʜʝʥʠʷ ʭʦʟʷʡʩʪʚʘ ʚ ʣʝʩʦʧʘʨʢʦʚʳʭ ʟʦʥʘʭ. ʇʨʠ ʦʟʥʘʢʦʤʣʝʥʠʠ 

ʩ ʜʝʡʩʪʚʫʶʱʝʡ ʣʝʩʦʫʩʪʨʦʠʪʝʣʴʥʦʡ ʠʥʩʪʨʫʢʮʠʝʡ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʤʦʞʥʦ ʦʙʨʘʪʠʪʴ ʚʥʠʤʘʥʠʝ ʥʘ 

ʪʦ, ʯʪʦ ʧʨʠ ʪʘʢʩʘʮʠʠ ʣʝʩʘ ʚ ʣʝʩʦʧʘʨʢʦʚʳʭ ʟʦʥʘʭ ʠ ʩʦʩʪʘʚʣʝʥʠʠ ʪʝʢʩʪʦʚʦ-ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʦʛʦ ʤʘʪʝʨʠʘʣʘ 

ʥʝ ʫʢʘʟʘʥʘ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʩʦʩʪʘʚʣʝʥʠʷ ʣʝʩʦʚʦʜʩʪʚʝʥʥʳʭ ʢʘʨʪ ʢʦʪʦʨʳʤʠ ʚ ʧʦʩʣʝʜʩʪʚʠʠ ʤʦʞʥʦ ʧʦʣʴʟʦ-

ʚʘʪʴʩʷ ʜʣʷ ʥʘʟʥʘʯʝʥʠʷ ʠ ʧʨʦʚʝʜʝʥʠʷ ʣʝʩʦʚʦʜʩʪʚʝʥʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʣʝʩʦʧʘʨʢʘ. 

Abstract 

This article discusses the material on forest Park management for the preparation of the necessary set of 

forest management maps for farming in forest Park areas. When reading thecurrent forest management instruc-

tions instruction of the Russian Federation to draw attention to the fact that the forest inventory in the forest areas 

and the preparation of text and map material not specified the need to develop silvicultural cards which later can 

be used for the appointment and conduct of silvicultural activities in forest Park 
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ʇʨʠ ʚʝʜʝʥʠʠ ʭʦʟʷʡʩʪʚʘ ʚ ʣʝʩʦʧʘʨʢʦʚʳʭ ʟʦʥʘʭ, 

ʢʘʢ ʠ ʧʨʠ ʚʝʜʝʥʠʠ ʣʝʩʥʦʛʦ ʭʦʟʷʡʩʪʚʘ ʚ ʮʝʣʦʤ ʥʝʦʙ-

ʭʦʜʠʤ ʛʨʘʤʦʪʥʳʡ ʧʦʜʭʦʜ ʢ ʦʨʛʘʥʠʟʘʮʠʠ ʣʝʩʦʭʦʟʷʡ-

ʩʪʚʝʥʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ. ʅʘʛʣʷʜʥʦʝ ʧʨʝʜʩʪʘʚʣʝʥʠʝ 

ʢʣʘʩʩʠʬʠʮʠʨʦʚʘʥʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʫʧʨʦʱʘʝʪ ʧʣʘ-

ʥʠʨʦʚʘʥʠʝ ʠ ʦʨʛʘʥʠʟʘʮʠʶ ʤʝʨʦʧʨʠʷʪʠʡ ʚ ʣʝʩʫ. 

ʉ ʫʯʸʪʦʤ ʪʦʛʦ, ʯʪʦ ʪʘʢʩʘʮʠʷ ʚ ʣʝʩʦʧʘʨʢʦʚʳʭ 

ʟʦʥʘʭ ʦʪʣʠʯʘʝʪʩʷ ʜʦʧʦʣʥʠʪʝʣʴʥʳʤʠ ʪʘʢʩʘʮʠʦʥ-

ʥʳʤʠ ʧʦʢʘʟʘʪʝʣʷʤʠ, ʪʘʢʠʤʠ ʢʘʢ: ʪʠʧ ʣʘʥʜʰʘʬʪʘ; 

ʨʝʢʨʝʘʮʠʦʥʥʘʷ ʦʮʝʥʢʘ; ʵʩʪʝʪʠʯʝʩʢʘʷ ʦʮʝʥʢʘ; ʩʘʥʠ-

ʪʘʨʥʦ-ʛʠʛʠʝʥʠʯʝʩʢʘʷ ʦʮʝʥʢʘ; ʧʨʦʩʤʘʪʨʠʚʘʝʤʦʩʪʴ ʠ 

ʧʨʦʭʦʜʠʤʦʩʪʴ; ʩʪʘʜʠʷ ʨʝʢʨʝʘʮʠʦʥʥʦʡ ʜʠʛʨʝʩʩʠʠ ʠ 

ʪ.ʜ. ɽʩʪʴ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʩʦʟʜʘʥʠʷ ʦʧʨʝʜʝʣʸʥʥʦʛʦ 

ʢʦʤʧʣʝʢʪʘ ʢʘʨʪ ʧʨʠ ʣʝʩʦʫʩʪʨʦʡʩʪʚʝ ʚ ʣʝʩʦʧʘʨʢʦʚʳʭ 

ʟʦʥʘʭ. 

ʇʨʠ ʨʘʩʩʤʦʪʨʝʥʠʠ ʤʥʦʛʦʯʠʩʣʝʥʥʳʭ ʠʩʪʦʯʥʠ-

ʢʦʚ, ʨʘʩʩʤʘʪʨʠʚʘʶʱʠʭ ʜʘʥʥʫʶ ʧʨʦʙʣʝʤʫ ʙʳʣ ʦʧʨʝ-

ʜʝʣʸʥ ʩʧʠʩʦʢ ʥʝʦʙʭʦʜʠʤʳʭ ʪʝʤʘʪʠʯʝʩʢʠʭ ʢʘʨʪ: 

1. ʂʘʨʪʘ ʣʘʥʜʰʘʬʪʦʚ ʠ ʣʝʩʥʳʭ ʥʘʩʘʞʜʝʥʠʡ 

2. ʂʘʨʪʘ ʵʩʪʝʪʠʯʝʩʢʦʡ ʠ ʩʘʥʠʪʘʨʥʦ-ʛʠʛʠʝʥʠ-

ʯʝʩʢʦʡ ʦʮʝʥʢʠ ʥʘʩʘʞʜʝʥʠʡ 

3. ʂʘʨʪʘ ʧʦʞʘʨʥʦʡ ʦʧʘʩʥʦʩʪʠ ʥʘʩʘʞʜʝʥʠʡ 

4. ʂʘʨʪʘ ʫʯʘʩʪʢʦʚ ʩ ʘʚʘʨʠʡʥʳʤʠ ʜʝʨʝʚʴʷʤʠ 

5. ʂʘʨʪʘ ʟʝʤʝʣʴ ʪʨʝʙʫʶʱʠʭ ʤʝʣʠʦʨʘʮʠʠ 

ʇʨʠ ʩʦʩʪʘʚʣʝʥʠʠ ʢʘʨʪ ʥʝʦʙʭʦʜʠʤʦ ʚ ʦʙʷʟʘʪʝʣʴ-

ʥʦʤ ʧʦʨʷʜʢʝ ʠʩʧʦʣʴʟʦʚʘʪʴ ʚʩʧʦʤʦʛʘʪʝʣʴʥʳʝ ʦʙʲ-

ʝʢʪʳ: 

1. ɻʨʘʥʠʮʘ ʣʝʩʥʦʛʦ ʫʯʘʩʪʢʘ (ʦʙʦʟʥʘʯʘʶʪʩʷ 

ʢʨʘʩʥʦʡ ʣʠʥʠʝʡ) 

2. ɻʨʘʥʠʮʳ ʢʚʘʨʪʘʣʦʚ ï ʦʙʦʟʥʘʯʘʶʪʩʷ ʯʸʨ-

ʥʦʡ ʣʠʥʠʝʡ, ʚ ʮʝʥʪʨʝ ʢʘʞʜʦʛʦ ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʥʦ-

ʤʝʨ ʢʚʘʨʪʘʣʘ. 

3. ɻʨʘʥʠʮʳ ʚʳʜʝʣʦʚ ï ʦʙʦʟʥʘʯʘʶʪʩʷ ʯʸʨʥʦʡ 

ʧʫʥʢʪʠʨʥʦʡ ʣʠʥʠʝʡ, ʚ ʮʝʥʪʨʝ ʢʘʞʜʦʛʦ ʫʩʪʘʥʘʚʣʠʚʘ-

ʝʪʩʷ ʥʦʤʝʨ ʚʳʜʝʣʘ. 

4. ɼʦʨʦʛʠ ʘʚʪʦʤʦʙʠʣʴʥʳʝ, ʚʝʣʦʩʠʧʝʜʥʳʝ ʜʦ-
ʨʦʞʢʠ, ʪʨʦʧʠʥʢʠ 

1.1 ʂʘʨʪʘ ʣʘʥʜʰʘʬʪʦʚ ʣʝʩʥʳʭ ʥʘʩʘʞʜʝʥʠʡ 

ɿʥʘʥʠʷ ʦ ʩʪʨʫʢʪʫʨʝ ʠ ʭʘʨʘʢʪʝʨʝ ʣʘʥʜʰʘʬʪʦʚ 

ʠʤʝʝʪ ʜʣʷ ʦʨʛʘʥʠʟʘʮʠʠ ʨʝʢʨʝʘʮʠʦʥʥʳʭ ʣʝʩʦʚ ʠ ʚʝ-

ʜʝʥʠʷ ʚ ʥʠʭ ʣʝʩʥʦʛʦ ʭʦʟʷʡʩʪʚʘ ʧʨʠʦʨʠʪʝʪʥʦʝ ʟʥʘʯʝ-

ʥʠʝ, ʪʘʢ ʢʘʢ ʚ ʵʪʦʤ ʚʦʧʨʦʩʝ ʥʘʠʙʦʣʝʝ ʟʨʠʤʦ ʧʨʦʷʚ-

ʣʷʶʪʩʷ ʧʨʦʙʣʝʤʳ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʧʨʠʨʦʜʥʦʛʦ ʢʦʤ-

ʧʣʝʢʩʘ ʠ ʯʝʣʦʚʝʢʘ. ʃʝʩʥʦʡ ʣʘʥʜʰʘʬʪ ʷʚʣʷʝʪʩʷ 

ʣʝʩʥʳʤ ʙʠʦʛʝʦʮʝʥʦʟʦʤ, ʧʦ ʦʙʨʘʟʦʚʘʥʠʶ ʘʥʘʣʦʛʠʯ-

ʥʳʤ ʛʝʦʛʨʘʬʠʯʝʩʢʦʤʫ ʣʘʥʜʰʘʬʪʫ. ɺʥʫʪʨʝʥʥʝʝ ʩʦ-

ʜʝʨʞʘʥʠʝ ʣʘʥʜʰʘʬʪʘ ʦʙʫʩʣʘʚʣʠʚʘʝʪʩʷ ʩʦʩʪʘʚʣʷʶ-

ʱʠʤʠ ʜʨʝʚʝʩʥʳʤʠ ʧʦʨʦʜʘʤʠ ʠ ʪʠʧʦʤ ʣʝʩʘ, ʘ ʬʦʨʤʘ 

ï ʧʝʡʟʘʞʝʤ, ʢʦʪʦʨʳʡ ʩʦʟʜʘʸʪʩʷ ʦʩʦʙʝʥʥʦʩʪʷʤʠ 

ʩʪʨʦʝʥʠʷ ʜʨʝʚʦʩʪʦʝʚ, ʠʭ ʬʦʨʤʦʡ (ʷʨʫʩʥʦʩʪʴʶ), ʩʦ-

ʤʢʥʫʪʦʩʪʴʶ ʢʨʦʥ ʧʦʣʦʛʘ, ʭʘʨʘʢʪʝʨʦʤ ʨʘʟʤʝʱʝʥʠʷ 

ʜʝʨʝʚʴʝʚ ʧʦ ʧʣʦʱʘʜʠ, ʘ ʪʘʢ ʞʝ ʚʟʘʠʤʦʦʪʥʦʰʝʥʠʝʤ 

ʜʨʫʛʠʭ ʢʦʤʧʦʥʝʥʪʦʚ ʣʝʩʘ ʠ ʠʭ ʪʘʢʩʘʮʠʦʥʥʳʭ ʧʦʢʘ-

ʟʘʪʝʣʝʡ. 
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ʆʩʥʦʚʥʳʤʠ ʪʠʧʘʤʠ ʣʝʩʥʳʭ ʣʘʥʜʰʘʬʪʦʚ ʷʚʣʷ-

ʶʪʩʷ ʟʘʢʨʳʪʳʝ, ʧʦʣʫʦʪʢʨʳʪʳʝ ʠ ʦʪʢʨʳʪʳʝ ʣʝʩʥʳʝ 

ʣʘʥʜʰʘʬʪʳ (ʪʘʙʣʠʮʘ ˉ 1) 

ʇʨʠ ʩʦʩʪʘʚʣʝʥʠʠ ʪʝʤʘʪʠʯʝʩʢʦʡ ʢʘʨʪʳ ʥʝʦʙʭʦ-

ʜʠʤʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʘʵʨʦ-ʬʦʪʦ ʩʥʠʤʢʠ ʠ ʪʘʢʩʘʮʠʦʥ-

ʥʦʝ ʦʧʠʩʘʥʠʝ, ʩʦʩʪʘʚʣʝʥʥʦʝ ʩ ʫʯʸʪʦʤ ʦʩʦʙʝʥʥʦʩʪʝʡ 

ʧʨʦʚʝʜʝʥʠʷ ʣʝʩʦʫʩʪʨʦʡʩʪʚʘ ʚ ʣʝʩʦʧʘʨʢʦʚʳʭ ʟʦʥʘʭ. 

ʅʘ ʢʘʨʪʝ ʜʦʣʞʥʘ ʙʳʪʴ ʦʪʦʙʨʘʞʝʥʘ ʩʣʝʜʫʶʱʘʷ 

ʠʥʬʦʨʤʘʮʠʷ ʧʦ ʣʝʩʥʦʤʫ ʫʯʘʩʪʢʫ: 

1. ɺʳʜʝʣʳ ʨʘʩʢʨʘʰʝʥʥʳʝ ʧʦ ʧʦʨʦʜʘʤ  

ɻʨʘʥʠʮʳ ʠ ʦʙʦʟʥʘʯʝʥʠʷ ʚʳʜʝʣʦʚ, ʦʙʲʝʜʠʥʸʥ-

ʥʳʝ ʤʝʞʜʫ ʩʦʙʦʡ ʦʜʥʦʨʦʜʥʳʤʠ ʣʘʥʜʰʘʬʪʘʤʠ ʩ 

ʦʙʦʟʥʘʯʝʥʠʝʤ ʬʦʨʤʫʣʳ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʚʳʜʝʣʦʚ: 

ʢʣʘʩʩ ʚʦʟʨʘʩʪʘ, ʪʠʧ ʣʝʩʘ, ʙʦʥʠʪʝʪ. 

1.2. ʂʘʨʪʘ ʵʩʪʝʪʠʯʝʩʢʦʡ ʠ ʩʘʥʠʪʘʨʥʦ ï ʛʠʛʠʝʥʠ-

ʯʝʩʢʦʡ ʦʮʝʥʢʠ ʥʘʩʘʞʜʝʥʠʡ 

ʕʩʪʝʪʠʯʝʩʢʘʷ ʦʮʝʥʢʘ ʣʘʥʜʰʘʬʪʦʚ ʩʯʠʪʘʝʪʩʷ 

ʦʜʥʦʡ ʠʟ ʥʘʠʙʦʣʝʝ ʩʣʦʞʥʳʭ, ʪʘʢ ʢʘʢ ʦʥʘ ʚʦ ʤʥʦʛʦʤ 

ʟʘʚʠʩʠʪ ʦʪ ʵʤʦʮʠʦʥʘʣʴʥʦʛʦ ʥʘʩʪʨʦʷ ʠʩʧʦʣʥʠʪʝʣʷ. 

ʇʦ ɸ.ʌ. ʍʘʡʨʝʪʜʠʥʦʚʫ ʠ ʉ.ʀ. ʂʘʥʘʰʦʚʦʡ ( 2002 ) 

ʵʩʪʝʪʠʯʝʩʢʘʷ ʦʮʝʥʢʘ ʦʪʨʘʞʘʝʪ ʞʠʚʦʧʠʩʥʦʩʪʴ, ʢʨʘ-

ʩʦʯʥʦʩʪʴ ʠ ʛʘʨʤʦʥʠʯʥʦʩʪʴ ʣʘʥʜʰʘʬʪʘ ʚ ʩʦʯʝʪʘʥʠʠ 

ʚʩʝʡ ʠʤʝʶʱʝʡʩʷ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ ʥʘ ʪʝʨʨʠʪʦʨʠʠ. 

ʇʨʠ ʝʸ ʦʧʨʝʜʝʣʝʥʠʠ ʧʨʝʜʣʘʛʘʶʪ ʥʝʦʙʭʦʜʠʤʦ ʫʯʠ-

ʪʳʚʘʪʴ ʪʠʧ ʣʝʩʘ ʠ ʪʠʧ ʫʩʣʦʚʠʡ ʤʝʩʪʦʧʨʦʠʟʨʘʩʪʘʥʠʷ, 

ʨʝʣʴʝʬ ʤʝʩʪʥʦʩʪʠ, ʧʦʯʚʳ, ʧʦʨʦʜʥʳʡ ʩʦʩʪʘʚ, ʨʘʟʤʝ-

ʱʝʥʠʝ ʜʝʨʝʚʴʝʚ ʧʦ ʧʣʦʱʘʜʠ, ʩʦʤʢʥʫʪʦʩʪʴ, ʨʘʩʯʣʝ-

ʥʸʥʥʦʩʪʴ ʧʦʣʦʛʘ, ʭʘʨʘʢʪʝʨ ʦʙʦʟʨʠʤʦʩʪʠ, ʭʘʨʘʢʪʝʨ 

ʧʨʦʭʦʜʠʤʦʩʪʠ ʫʯʘʩʪʢʦʚ. ʇʨʠ ʨʘʩʢʨʘʰʠʚʘʥʠʠ ʚʳʜʝ-

ʣʦʚ ʥʝʦʙʭʦʜʠʤʦ ʧʨʠʜʝʨʞʠʚʘʪʴʩʷ ʢʦʨʠʯʥʝʚʦʛʦ 

ʮʚʝʪʘ, ʥʦ ʚ ʨʘʟʥʳʭ ʪʦʥʘʭ ʜʣʷ ʢʘʞʜʦʛʦ ʢʣʘʩʩʘ. 1 

ʢʣʘʩʩ: ʛʫʩʪʦʡ ʢʦʨʠʯʥʝʚʳʡ ʪʦʥ, 2 ʢʣʘʩʩ ï ʩʨʝʜʥʠʤ 

ʪʦʥʦʤ, 3 ʢʣʘʩʩ ï ʩʣʘʙʳʤ. ʈʘʟʥʠʮʘ ʚ ʦʪʪʝʥʢʘʭ 

ʜʦʣʞʥʘ ʙʳʪʴ ʜʦʩʪʘʪʦʯʥʦ ʭʦʨʦʰʦ ʟʘʤʝʪʥʘ. 

ʉʘʥʠʪʘʨʥʦ-ʛʠʛʠʝʥʠʯʝʩʢʘʷ ʦʮʝʥʢʘ ʫʯʘʩʪʢʦʚ ʚ 

ʣʝʩʘʭ ʨʝʢʨʝʘʮʠʦʥʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ ʧʨʦʚʦʜʠʪʩʷ ʧʦ 

ʰʢʘʣʝ ʧʨʝʜʣʦʞʝʥʥʦʡ ʅ.ʅ. ɻʫʩʝʚʳʤ ( 1982 ). ʇʨʠ 

ʵʪʦʤ ʫʯʠʪʳʚʘʝʪʩʷ ʩʘʥʠʪʘʨʥʦʝ ʩʦʩʪʦʷʥʠʝ ʥʘʩʘʞʜʝ-

ʥʠʡ, ʟʘʭʣʘʤʣʸʥʥʦʩʪʴ ʠ ʟʘʤʫʩʦʨʝʥʥʦʩʪʴ ʫʯʘʩʪʢʘ, ʯʠ-

ʩʪʦʪʘ ʚʦʟʜʫʭʘ ʠ ʝʛʦ ʜʚʠʞʝʥʠʝ, ʫʨʦʚʝʥʴ ʧʦʩʪʦʨʦʥʥʠʭ 

ʰʫʤʦʚ, ʥʘʣʠʯʠʝ ʧʘʨʘʟʠʪʦʚ ʠ ʛʫʩʪʳʭ ʟʘʨʦʩʣʝʡ. 

ʆʮʝʥʢʘ ʥʘʩʘʞʜʝʥʠʡ ʧʨʦʠʟʚʦʜʠʪʩʷ ʧʦ 3 ʢʣʘʩʩʘʤ. ʅʘ 

ʢʘʨʪʘʭ ʢʣʘʩʩ ʩʘʥʠʪʘʨʥʦïʛʠʛʠʝʥʠʯʝʩʢʦʡ ʦʮʝʥʢʠ 

ʧʨʦʧʠʩʳʚʘʝʪʩʷ ʚ ʬʦʨʤʫʣʝ ʜʣʷ ʢʘʞʜʦʛʦ ʚʳʜʝʣʘ. 

ʇʦ ʟʘʢʣʶʯʝʥʠʶ ʅ. ʄ. ʊʶʣʴʧʘʥʦʚʘ ( 1975 ) ʜʘʥ-

ʥʘʷ ʢʘʨʪʘ ʥʝʦʙʭʦʜʠʤʘ ʜʣʷ ʧʨʘʚʠʣʴʥʦʛʦ ʨʝʰʝʥʠʷ 

ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʛʦ ʨʘʟʤʝʱʝʥʠʷ ʣʘʥʜʰʘʬʪʥʳʭ 

ʫʯʘʩʪʢʦʚ ʠ ʥʘʟʥʘʯʝʥʠʷ ʤʝʨʦʧʨʠʷʪʠʡ ʧʦ ʬʦʨʤʠʨʦʚʘ-

ʥʠʶ ʣʘʥʜʰʘʬʪʦʚ, ʙʣʘʛʦʫʩʪʨʦʡʩʪʚʫ ʪʝʨʨʠʪʦʨʠʠ ʠ 

ʧʨʦʚʝʜʝʥʠʷ ʤʝʨʦʧʨʠʷʪʠʡ ʧʦ ʫʭʦʜʫ ʟʘ ʣʝʩʦʤ. 

ʅʘʛʣʷʜʥʦʝ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʜʘʥʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʥʘ 

ʩʭʝʤʝ ʦʙʣʝʛʯʠʪ ʜʘʣʴʥʝʡʰʝʝ ʧʣʘʥʠʨʦʚʘʥʠʝ ʤʝʨʦ-

ʧʨʠʷʪʠʡ ʧʨʠ ʚʝʜʝʥʠʠ ʭʦʟʷʡʩʪʚʘ ʚ ʣʝʩʦʧʘʨʢʦʚʳʭ ʟʦ-

ʥʘʭ. 

ʇʨʠ ʩʦʩʪʘʚʣʝʥʠʠ ʪʝʤʘʪʠʯʝʩʢʦʡ ʢʘʨʪʳ ʥʝʦʙʭʦ-

ʜʠʤʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʘʵʨʦ-ʬʦʪʦ ʩʥʠʤʢʠ ʠ ʪʘʢʩʘʮʠʦʥ-

ʥʦʝ ʦʧʠʩʘʥʠʝ, ʩʦʩʪʘʚʣʝʥʥʦʝ ʩ ʫʯʸʪʦʤ ʦʩʦʙʝʥʥʦʩʪʝʡ 

ʧʨʦʚʝʜʝʥʠʷ ʣʝʩʦʫʩʪʨʦʡʩʪʚʘ ʚ ʣʝʩʦʧʘʨʢʦʚʳʭ ʟʦʥʘʭ.  

ʂʦʥʪʫʨʥʳʡ ʧʣʘʥ ʣʘʥʜʰʘʬʪʥʳʭ ʫʯʘʩʪʢʦʚ ʨʘʩ-

ʢʨʘʰʠʚʘʶʪ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʢʣʘʩʩʘʤʠ ʵʩʪʝʪʠʯʝʩʢʦʡ 

ʦʮʝʥʢʠ. ʇʨʠ ʵʪʦʤ ʠʟ ʪʘʢʩʘʮʠʦʥʥʦʛʦ ʦʧʠʩʘʥʠʷ ʙʝʨʫʪ 

ʧʨʝʦʙʣʘʜʘʶʱʫʶ ʵʩʪʝʪʠʯʝʩʢʫʶ ʦʮʝʥʢʫ ʜʣʷ ʚʩʝʭ 

ʚʭʦʜʷʱʠʭ ʚʳʜʝʣʦʚ. 

ʅʘ ʢʘʨʪʝ ʜʦʣʞʥʘ ʙʳʪʴ ʦʪʦʙʨʘʞʝʥʘ ʩʣʝʜʫʶʱʘʷ 

ʠʥʬʦʨʤʘʮʠʷ ʧʦ ʣʝʩʥʦʤʫ ʫʯʘʩʪʢʫ: 

1. ɻʨʘʥʠʮʳ ʚʳʜʝʣʦʚ ï ʦʙʦʟʥʘʯʘʶʪʩʷ ʯʸʨʥʦʡ 

ʧʫʥʢʪʠʨʥʦʡ ʣʠʥʠʝʡ, ʚ ʮʝʥʪʨʝ ʢʘʞʜʦʛʦ ʫʩʪʘʥʘʚʣʠ-

ʚʘʝʪʩʷ ʬʦʨʤʫʣʘ: 

 
Ο ̜̃̅̆̌́ ɀ̋ ̌́̒̒ ̃̏̈̑́̒̓́

̐̏̌̎̏̓́ ɀ̋ ̌́̒ ̘̒̒́̎̉̓́̑̎̏̄̉̄̉̆̎̉̆̒̋̏̊ ̗̏̆̎̋̉
. 

 

ʈʘʩʢʨʘʰʠʚʘʶʪʩʷ ʧʦ ʢʣʘʩʩʘʤ ʵʩʪʝʪʠʯʝʩʢʦʡ 

ʦʮʝʥʢʠ. 

2. ɻʨʘʥʠʮʳ ʠ ʦʙʦʟʥʘʯʝʥʠʷ ʚʳʜʝʣʦʚ, ʦʙʲʝʜʠ-
ʥʸʥʥʳʝ ʤʝʞʜʫ ʩʦʙʦʡ ʦʜʥʦʨʦʜʥʳʤʠ  

1.3. ʂʘʨʪʘ ʧʦʞʘʨʥʦʡ ʦʧʘʩʥʦʩʪʠ ʥʘʩʘʞʜʝʥʠʡ 

ʇʨʠʛʦʨʦʜʥʳʝ ʣʝʩʘ, ʢʘʢ ʧʨʘʚʠʣʦ, ʭʘʨʘʢʪʝʨʠʟʫ-

ʶʪʩʷ ʚʳʩʦʢʦʡ ʩʪʝʧʝʥʴʶ ʧʦʞʘʨʥʦʡ ʦʧʘʩʥʦʩʪʠ. ʊʘʢ 

ʢʘʢ ʚ ʣʝʪʥʠʡ ʧʝʨʠʦʜ ʣʝʩ ʧʨʠʚʣʝʢʘʝʪ ʙʦʣʴʰʦʝ ʢʦʣʠ-

ʯʝʩʪʚʦ ʦʪʜʳʭʘʶʱʠʭ ʠ ʪʫʨʠʩʪʦʚ, ʪʦ ʚʦʧʨʦʩʘʤ 

ʦʭʨʘʥʳ ʣʝʩʘ ʠ ʧʨʦʪʠʚʦʧʦʞʘʨʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʚ 

ʣʝʩʫ ʥʝʦʙʭʦʜʠʤʦ ʫʜʝʣʷʪʴ ʧʝʨʚʦʩʪʝʧʝʥʥʦʝ ʚʥʠʤʘ-

ʥʠʝ. ɺʘʞʥʦ ʦʙʝʩʧʝʯʠʪʴ ʦʨʛʘʥʠʟʘʮʠʦʥʥʳʝ ʦʩʥʦʚʳ ʠ 

ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʫʩʪʘʥʦʚʠʪʴ ʧʣʦʱʘʜʠ ʦʙʭʦʜʦʚ ʠ 

ʪʝʭʥʠʯʝʩʢʠʭ ʫʯʘʩʪʢʦʚ ʚ ʨʘʟʤʝʨʘʭ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ 

ʥʘʠʙʦʣʴʰʫʶ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʦʭʨʘʥʳ ʣʝʩʦʚ ʦʪ ʧʦʞʘ-

ʨʦʚ ʠ ʣʝʩʦʥʘʨʫʰʝʥʠʡ. 

ʇʨʠ ʩʦʩʪʘʚʣʝʥʠʠ ʪʝʤʘʪʠʯʝʩʢʦʡ ʢʘʨʪʳ ʥʝʦʙʭʦ-

ʜʠʤʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʘʵʨʦ-ʬʦʪʦ ʩʥʠʤʢʠ, ʣʝʩʦʫʩʪʨʦʠ-

ʪʝʣʴʥʳʝ ʧʣʘʥʰʝʪʳ ʧʨʝʜʳʜʫʱʝʛʦ ʣʝʩʦʫʩʪʨʦʡʩʪʚʘ ʠ 

ʪʘʢʩʘʮʠʦʥʥʦʝ ʦʧʠʩʘʥʠʝ, ʩʦʩʪʘʚʣʝʥʥʦʝ ʩ ʫʯʸʪʦʤ ʦʩʦ-

ʙʝʥʥʦʩʪʝʡ ʧʨʦʚʝʜʝʥʠʷ ʣʝʩʦʫʩʪʨʦʡʩʪʚʘ ʚ ʣʝʩʦʧʘʨʢʦ-

ʚʳʭ ʟʦʥʘʭ.  

ʅʘ ʢʘʨʪʝ ʜʦʣʞʥʘ ʙʳʪʴ ʦʪʦʙʨʘʞʝʥʘ ʩʣʝʜʫʶʱʘʷ 

ʠʥʬʦʨʤʘʮʠʷ ʧʦ ʣʝʩʥʦʤʫ ʫʯʘʩʪʢʫ: 

1. ɺʳʜʝʣʳ ʨʘʩʢʨʘʰʠʚʘʶʪʩʷ ʧʦ ʢʣʘʩʩʘʤ ʧʦ-
ʞʘʨʥʦʡ ʦʧʘʩʥʦʩʪʠ ( ʧʨʠʣʦʞʝʥʠʝ ˉ 2 ). 

2. ʇʨʦʨʠʩʦʚʳʚʘʶʪʩʷ ʠʤʝʶʱʠʝʩʷ ʤʝʣʠʦʨʘ-

ʪʠʚʥʳʝ ʣʠʥʠʠ. 

3. ʋʩʪʘʥʘʚʣʠʚʘʶʪʩʷ ʠʤʝʶʱʠʝʩʷ ʪʦʯʝʯʥʳʝ 

ʦʙʲʝʢʪʳ.  

1.4 ʂʘʨʪʘ ʫʯʘʩʪʢʦʚ ʩ ʘʚʘʨʠʡʥʳʤʠ ʜʝʨʝʚʴʷʤʠ 

ʃʝʩʘ ʦʪʥʝʩʸʥʥʳʝ ʢ ʣʝʩʦʧʘʨʢʦʚʳʤ ʟʦʥʘʤ, ʢʘʢ 

ʧʨʘʚʠʣʦ ʧʦʜʚʝʨʞʝʥʳ ʙʦʣʴʰʦʡ ʧʦʩʝʱʘʝʤʦʩʪʴʶ 

ʥʘʩʝʣʝʥʠʷ ʢʘʢ ʚ ʣʝʪʥʠʡ, ʪʘʢ ʠ ʚ ʟʠʤʥʠʝ ʧʝʨʠʦʜʳ. 

ɼʣʷ ʩʦʭʨʘʥʥʦʩʪʠ ʞʠʟʥʠ ʠ ʟʜʦʨʦʚʴʷ ʧʨʝʙʳʚʘʶʱʠʭ ʚ 

ʣʝʩʫ ʥʝʦʙʭʦʜʠʤʦ ʫʜʝʣʠʪʴ ʚʥʠʤʘʥʠʝ ʢ ʜʨʝʚʦʩʪʦʷʤ 

ʢʦʪʦʨʳʝ ʥʘʭʦʜʷʪʩʷ ʚ ʘʚʘʨʠʡʥʦʤ ʠ ʦʧʘcʥʦʤ ʩʦʩʪʦʷ-

ʥʠʠ. ʂʘʞʜʳʡ ʚʳʜʝʣ ʰʪʨʠʭʫʝʪʩʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ 

ʪʦʛʦ ʯʪʦ ʥʝʦʙʭʦʜʠʤʦ ʧʨʦʚʝʩʪʠ ʩ ʦʧʘʩʥʳʤʠ ʜʝʨʝʚʴ-

ʷʤʠ, ʣʠʙʦ ʚʳʨʫʙʢʘ ʣʠʙʦ ʤʝʨʦʧʨʠʷʪʠʷ ʧʦ ʟʘʱʠʪʝ. 

ɿʘʢʣʶʯʝʥʠʝ 

ʅʘ ʦʩʥʦʚʘʥʠʠ ʥʘʫʯʥʳʭ ʪʨʫʜʦʚ ʠ ʧʫʙʣʠʢʘʮʠʡ, 

ʤʥʦʶ ʙʳʣ ʩʦʩʪʘʚʣʝʥ ʢʦʤʧʣʝʢʪ ʢʘʨʪ, ʢʦʪʦʨʳʤʠ ʚ ʧʦ-

ʩʣʝʜʩʪʚʠʠ ʤʦʛʫʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʣʝʩʦʫʩʪʨʦʠʪʝʣʠ ʜʣʷ 

ʣʝʩʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ. ɼʘʥʥʳʝ ʢʘʨʪʳ 

ʠʤʝʶʪ ʫʢʣʦʥ ʚ ʩʪʦʨʦʥʫ ʨʝʢʨʝʘʮʠʠ, ʪʘʢ ʢʘʢ ʣʝʩʦʧʘʨ-

ʢʦʚʳʝ ʟʦʥʳ ʧʦʜʚʝʨʞʝʥʳ ʙʦʣʴʰʦʤʫ ʢʦʣʠʯʝʩʪʚʫ ʦʪ-

ʜʳʭʘʶʱʠʭ ʣʶʜʝʡ, ʘ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʜʘʥʥʳʝ ʢʘʨʪʳ 

ʧʦʤʦʛʫʪ ʧʨʦʚʦʜʠʪʴ ʥʝʦʙʭʦʜʠʤʳʝ ʤʝʨʦʧʨʠʷʪʠʷ ʢʘʢ 

ʜʣʷ ʙʣʘʛʦʩʦʩʪʦʷʥʠʷ ʥʘʩʘʞʜʝʥʠʡ, ʪʘʢ ʠ ʜʣʷ ʧʨʝʙʳ-

ʚʘʥʠʷ ʧʦʩʝʪʠʪʝʣʝʡ ʚ ʣʝʩʫ. 
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USE OF COMPUTERS IN CALCULATING VENTILATION IN KOROVNIK  

 

ɸʥʥʦʪʘʮʠʷ. 

ɺ ʩʪʘʪʴʝ ʧʦʢʘʟʘʥʘ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʕɺʄ ʧʨʠ ʨʘʩʯʝʪʝ ʚʝʥʪʠʣʷʮʠʠ ʚ ʢʦʨʦʚʥʠʢʝ. ʇʨʠ-

ʚʦʜʷʪʩʷ ʧʨʠʤʝʨʳ ʵʬʬʝʢʪʠʚʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʕɺʄ ʜʣʷ ʦʩʫʱʝʩʪʚʣʝʥʠʷ ʙʳʩʪʨʳʭ ʠ ʪʦʯʥʳʭ ʨʘʩʯʸʪʦʚ, 

ʥʝʦʙʭʦʜʠʤʳʭ ʜʣʷ ʧʦʩʪʨʦʝʥʠʷ ʩʠʩʪʝʤʳ ʚʝʥʪʠʣʷʮʠʠ, ʘ ʪʘʢʞʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʩʨʘʚʥʝʥʠʷ ʨʫʯʥʳʭ ʨʘʩʯʸ-

ʪʦʚ ʠ ʨʘʩʯʸʪʦʚ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʕɺʄ. 

Abstract. 
The article shows the efficiency of the use of computers in the calculation of ventilation in the barn.. It gives 

examples of effective computer using for performing quick and accurate computations required for construction 

of ventilation system. Also it show computerô computations comparison with hand calculations. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʕɺʄ, ʚʝʥʪʠʣʷʮʠʷ, ʨʘʩʯʸʪ, ʷʟʳʢ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ, ʤʘʩʩʘ, ʢʦʨʦʚʘ, ʚʦʟʜʫʭʦʦʙʤʝʥ, 

ʚʳʪʷʞʥʦʡ ʢʘʥʘʣ, ʩʠʩʪʝʤʘ, ʪʝʤʧʝʨʘʪʫʨʘ ʚʦʟʜʫʭʘ, ʚʣʘʞʥʦʩʪʴ ʚʦʟʜʫʭʘ, ʫʛʣʝʢʠʩʣʦʪʘ. 

Key words: Computer, ventilation, calculation, programming language, mass, cow, air exchange, exhaust 

duct, system, air temperature, air humidity, dioxide. 

 

ʉʠʩʪʝʤʘ ʦʙʝʩʧʝʯʝʥʠʷ ʤʠʢʨʦʢʣʠʤʘʪʘ ʥʘ ʤʦʣʦʯ-

ʥʦʪʦʚʘʨʥʦʡ ʬʝʨʤʝ ʟʘʚʠʩʠʪ ʦʪ ʩʧʦʩʦʙʘ ʩʦʜʝʨʞʘʥʠʷ 

ʞʠʚʦʪʥʳʭ. ʇʨʠ ʧʨʠʚʷʟʥʦʤ ʩʦʜʝʨʞʘʥʠʠ ʢʦʨʦʚ ʧʨʠ-

ʤʝʥʷʶʪ ʝʩʪʝʩʪʚʝʥʥʫʶ ʩʠʩʪʝʤʫ ʦʙʝʩʧʝʯʝʥʠʷ ʤʠʢʨʦ-

ʢʣʠʤʘʪʘ. ʇʨʠ ʝʩʪʝʩʪʚʝʥʥʦʡ ʚʝʥʪʠʣʷʮʠʠ ʥʝʦʙʭʦʜʠ-

ʤʳʡ ʚʦʟʜʫʭʦʦʙʤʝʥ ʚ ʧʦʤʝʱʝʥʠʠ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʟʘ 

ʩʯʝʪ ʨʘʟʥʦʩʪʠ ʧʣʦʪʥʦʩʪʝʡ ʭʦʣʦʜʥʦʛʦ ʥʘʨʫʞʥʦʛʦ ʠ 

ʪʝʧʣʦʛʦ ʚʥʫʪʨʝʥʥʝʛʦ ʚʦʟʜʫʭʘ, ʘ ʪʘʢʞʝ ʧʦʜ ʚʣʠʷʥʠʝʤ 

ʚʝʪʨʘ. ʇʨʝʠʤʫʱʝʩʪʚʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ʩʦʩʪʦʠʪ ʚ ʧʨʦ-

ʩʪʦʪʝ ʢʦʥʩʪʨʫʢʮʠʠ, ʥʝʚʳʩʦʢʦʡ ʩʪʦʠʤʦʩʪʠ, ʥʘʜʝʞ-

ʥʦʩʪʠ ʚ ʵʢʩʧʣʫʘʪʘʮʠʠ, ʙʝʩʰʫʤʥʦʩʪʠ ʚ ʨʘʙʦʪʝ 

[2],[3].  

ʈʘʩʯʝʪ ʚʦʟʜʫʭʦʦʙʤʝʥʘ. ʅʝʦʙʭʦʜʠʤʳʡ ʚʦʟʜʫʭʦ-

ʦʙʤʝʥ ʚ ʞʠʚʦʪʥʦʚʦʜʯʝʩʢʠʭ ʧʦʤʝʱʝʥʠʷʭ ʨʘʩʩʯʠʪʳ-

ʚʘʶʪ ʠʟ ʫʩʣʦʚʠʷ ʦʙʝʩʧʝʯʝʥʠʷ ʜʦʧʫʩʪʠʤʦʡ ʢʦʥʮʝʥ-

ʪʨʘʮʠʠ ʫʛʣʝʢʠʩʣʦʛʦ ʛʘʟʘ ʠ ʦʪʥʦʩʠʪʝʣʴʥʦʡ ʚʣʘʞʥʦ-

ʩʪʠ ʚʦʟʜʫʭʘ. ʈʘʩʩʯʠʪʘʥʥʳʡ ʚʦʟʜʫʭʦʦʙʤʝʥ ʥʝ 

ʜʦʣʞʝʥ ʙʳʪʴ ʤʝʥʴʰʝ ʤʠʥʠʤʘʣʴʥʦ ʜʦʧʫʩʪʠʤʦʛʦ, 

ʧʨʝʜʫʩʤʦʪʨʝʥʥʦʛʦ ʥʦʨʤʘʤʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦ-

ʝʢʪʠʨʦʚʘʥʠʷ [1]. 

 ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʥʦʨʤʘʤʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ 

ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʞʠʚʦʪʥʦʚʦʜʯʝʩʢʠʭ ʧʨʝʜʧʨʠʷʪʠʡ 

ʤʠʥʠʤʘʣʴʥʦ ʜʦʧʫʩʪʠʤʳʡ ʚʦʟʜʫʭʦʦʙʤʝʥ, ʤ3/ʯ: 

 

 ὒ̎
άϽήϽὥ

ρππ
 

 

ʛʜʝ, Lʥ ï ʤʠʥʠʤʘʣʴʥʦ ʜʦʧʫʩʪʠʤʳʡ ʚʦʟʜʫʭʦʦʙ-

ʤʝʥ ʚ ʞʠʚʦʪʥʦʚʦʜʯʝʩʢʦʤ ʧʦʤʝʱʝʥʠʠ, ʤ3/ʯ; 

m - ʢʦʣʠʯʝʩʪʚʦ ʞʠʚʦʪʥʳʭ ʚ ʧʦʤʝʱʝʥʠʠ, ʛʦʣ; 

q - ʤʘʩʩʘ ʦʜʥʦʛʦ ʞʠʚʦʪʥʦʛʦ, ʢʛ; 

ʘ - ʤʠʥʠʤʘʣʴʥʦ ʜʦʧʫʩʪʠʤʳʡ ʚʦʟʜʫʭʦʦʙʤʝʥ ʥʘ 

ʮʝʥʪʥʝʨ ʞʠʚʦʡ ʤʘʩʩʳ, ʤ3/ʯ. 

ɺʦʟʜʫʭʦʦʙʤʝʥ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʡ ʧʦʜʜʝʨʞʘʥʠʝ 

ʥʝʦʙʭʦʜʠʤʦʡ ʢʦʥʮʝʥʪʨʘʮʠʠ ʫʛʣʝʢʠʩʣʦʛʦ ʛʘʟʘ ʚ ʧʦ-

ʤʝʱʝʥʠʠ, ʤ3/ʯ [1]: 

 

 ὒ
Ͻ˞ά

˞ ˞
 

ʛʜʝ, ʉ ï ʥʦʨʤʘ ʚʳʜʝʣʝʥʠʡ ʫʛʣʝʢʠʩʣʦʛʦ ʛʘʟʘ ʦʜ-

ʥʠʤ ʞʠʚʦʪʥʳʤ, ʣ/ʯ; 
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ʉ1 ï ʧʨʝʜʝʣʴʥʦ ʜʦʧʫʩʪʠʤʦʝ ʩʦʜʝʨʞʘʥʠʝ ʫʛʣʝ-

ʢʠʩʣʦʪʳ ʚ ʧʦʤʝʱʝʥʠʠ, ʣ/ʤ3; 

ʉ2 ï ʩʦʜʝʨʞʘʥʠʝ ʫʛʣʝʢʠʩʣʦʪʳ ʚ ʧʨʠʪʦʯʥʦʤ ʚʦʟ-

ʜʫʭʝ, ʣ/ʤ3. 

ɺʦʟʜʫʭʦʦʙʤʝʥ, ʪʨʝʙʫʝʤʳʡ ʜʣʷ ʧʦʛʣʦʱʝʥʠʷ ʠʟ-

ʙʳʪʢʦʚ ʚʣʘʛʠ, ʤ3/ʯ: 

 

 ὒ
ὡϽάϽ‍

ὡ ὡ
 

 

ʛʜʝ, W ï ʢʦʣʠʯʝʩʪʚʦ ʚʦʜʷʥʦʛʦ ʧʘʨʘ, ʚʳʜʝʣʷʝ-

ʤʦʛʦ ʦʜʥʠʤ ʞʠʚʦʪʥʳʤ ʚ ʪʝʯʝʥʠʝ ʯʘʩʘ, ʛ/ʯ; 

ɓ ï ʢʦʵʬʬʠʮʠʝʥʪ, ʫʯʠʪʳʚʘʶʱʠʡ ʠʩʧʘʨʝʥʠʝ 

ʚʣʘʛʠ ʩ ʧʦʣʘ, ʢʦʨʤʫʰʝʢ, ʘʚʪʦʧʦʠʣʦʢ ʠ ʪ.ʜ.; 

W1 ï ʜʦʧʫʩʪʠʤʦʝ ʢʦʣʠʯʝʩʪʚʦ ʚʦʜʷʥʦʛʦ ʧʘʨʘ ʚ 

ʚʦʟʜʫʭʝ ʧʦʤʝʱʝʥʠʷ, ʛ/ʤ3: 

 

 ὡ
‫Ͻὡ

ρππ
  

 

ʛʜʝ, ɤ ï ʥʦʨʤʘʪʠʚʥʘʷ ʦʪʥʦʩʠʪʝʣʴʥʘʷ ʚʣʘʞʥʦʩʪʴ 

ʚʦʟʜʫʭʘ ʚ ʧʦʤʝʱʝʥʠʠ, %; 

Wmax ï ʤʘʢʩʠʤʘʣʴʥʘʷ ʚʣʘʞʥʦʩʪʴ ʚʦʟʜʫʭʘ ʧʨʠ 

ʜʘʥʥʦʡ ʪʝʤʧʝʨʘʪʫʨʝ, ʛ/ʤ3; 

W2 ï ʩʨʝʜʥʷʷ ʘʙʩʦʣʶʪʥʘʷ ʚʣʘʞʥʦʩʪʴ ʧʨʠʪʦʯ-

ʥʦʛʦ ʚʦʟʜʫʭʘ, ʛ/ʤ3. 

ʅʘ ʦʩʥʦʚʘʥʠʠ ʧʦʣʫʯʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʜʣʷ 

ʜʘʣʴʥʝʡʰʠʭ ʨʘʩʯʝʪʦʚ ʧʨʠʥʠʤʘʝʤ ʤʘʢʩʠʤʘʣʴʥʳʡ 

ʚʦʟʜʫʭʦʦʙʤʝʥ Lp = Lʥ = Lmax; 

ʂʨʘʪʥʦʩʪʴ ʯʘʩʦʚʦʛʦ ʚʦʟʜʫʭʦʦʙʤʝʥʘ, ʯ-1: 

 

 ̠
ὒ

ὠ
 

 

ʛʜʝ, V ï ʦʙʲʝʤ ʧʦʤʝʱʝʥʠʷ, ʤ3. 

ɺʳʙʦʨ ʦʙʦʨʫʜʦʚʘʥʠʷ. ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʨʝʢʦ-

ʤʝʥʜʘʮʠʷʤʠ ʧʨʠʥʠʤʘʝʤ ʝʩʪʝʩʪʚʝʥʥʫʶ ʧʨʠʪʦʯʥʦ ï 

ʚʳʪʷʞʥʫʶ ʚʝʥʪʠʣʷʮʠʶ ʚ ʢʦʨʦʚʥʠʢʝ [1]. 

 ʆʙʱʘʷ ʧʣʦʱʘʜʴ ʚʳʪʷʞʥʳʭ ʢʘʥʘʣʦʚ, ʤ2, 

 

 Ὂ̃
ὒ

σφππϽ‡
  

 

ʛʜʝ, ɡ ï ʩʢʦʨʦʩʪʴ ʜʚʠʞʝʥʠʷ ʚʦʟʜʫʭʘ ʚ ʢʘʥʘʣʝ, 

ʤ/ʩ: 

 ‡ ςȟς
Ὤὸ̃ ὸ̎

ςχσ
  

 

ʛʜʝ, h ï ʚʳʩʦʪʘ ʢʘʥʘʣʘ, ʤ; 

tʚ ï ʜʦʧʫʩʢʘʝʤʘʷ ʪʝʤʧʝʨʘʪʫʨʘ ʚʦʟʜʫʭʘ ʚʥʫʪʨʠ 

ʧʦʤʝʱʝʥʠʷ, Áʉ; 

tʥ ï ʩʨʝʜʥʷʷ ʪʝʤʧʝʨʘʪʫʨʘ ʥʘʨʫʞʥʦʛʦ ʚʦʟʜʫʭʘ ʚ 

ʦʩʝʥʥʠʡ ʠ ʚʝʩʝʥʥʠʡ ʧʝʨʠʦʜʳ ʜʣʷ ʜʘʥʥʦʡ ʤʝʩʪʥʦ-

ʩʪʠ, Áʉ. 

ʏʠʩʣʦ ʚʳʪʷʞʥʳʭ ʢʘʥʘʣʦʚ [1]: 

 

 ὲ̃
Ὂ̃

Ὢ̃
 

ʛʜʝ, fʚ ï ʧʣʦʱʘʜʴ ʩʝʯʝʥʠʷ ʚʳʪʷʞʥʦʛʦ ʢʘʥʘʣʘ, 

ʤ2. 

ʇʣʦʱʘʜʴ ʧʨʠʪʦʯʥʳʭ ʢʘʥʘʣʦʚ ʨʝʢʦʤʝʥʜʫʶʪ 

ʧʨʠʥʠʤʘʪʴ ʥʘ 10é20% ʙʦʣʴʰʝ ʧʦʱʘʜʠ ʚʳʪʷʞʥʳʭ 

ʢʘʥʘʣʦʚ: 

Ὂ̋ ρȟρȣρȟςὊ̃ 

 

ʂʦʣʠʯʝʩʪʚʦ ʧʨʠʪʦʯʥʳʭ ʢʘʥʘʣʦʚ: 

 

 ὲ̐
Ὂ̐

Ὢ̐
 

ʛʜʝ, fʧ ï ʧʣʦʱʘʜʴ ʩʝʯʝʥʠʷ ʧʨʠʪʦʯʥʦʛʦ ʢʘʥʘʣʘ, 

ʤ2. 

ʇʨʠʪʦʯʥʳʝ ʢʘʥʘʣʳ ʫʩʪʨʘʠʚʘʶʪ ʚ ʦʢʥʘʭ ʧʦʤʝ-

ʱʝʥʠʷ ʩ ʚʦʟʤʦʞʥʦʩʪʴʶ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʠʭ ʩʝʯʝʥʠʷ, 

ʘ ʚʳʪʷʞʥʳʝ ï ʧʦ ʢʦʥʴʢʫ ʟʜʘʥʠʷ. 

ʊʝʧʝʨʴ ʤʳ ʨʘʩʩʤʦʪʨʠʤ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʚʳʯʠʩ-

ʣʝʥʠʡ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʕɺʄ. ʅʘ ʷʟʳʢʝ ʧʨʦʛʨʘʤ-

ʤʠʨʦʚʘʥʠʷ C++, ʠʩʧʦʣʴʟʫʷ ʌʨʝʡʤʚʦʨʢ Qt, ʤʳ ʥʘʧʠ-

ʰʝʤ ʧʨʦʛʨʘʤʤʫ ʩʧʝʮʠʘʣʴʥʦ ʜʣʷ ʦʧʠʩʘʥʥʦʡ ʟʘʜʘʯʠ 

ï ʨʘʩʯʝʪ ʚʝʥʪʠʣʷʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ ʜʣʷ ʢʦʨʦʚʥʠʢʘ. 

ɼʘʥʥʘʷ ʧʨʦʛʨʘʤʤʘ ʧʦʟʚʦʣʠʪ ʥʘʤ ʚ ʦʜʠʥ ʢʣʠʢ ʧʦʣʫ-

ʯʠʪʴ ʨʝʟʫʣʴʪʘʪʳ ʥʝʦʙʭʦʜʠʤʳʭ ʨʘʩʯʸʪʦʚ (ʬʦʨʤʫʣʳ 

ʧʨʠʚʝʜʝʥʳ ʚʳʰʝ), ʪʝʤ ʩʘʤʳʤ ʤʳ ʫʩʢʦʨʠʤ ʧʨʦʮʝʩʩ 

ʩʦʟʜʘʥʠʷ ʩʠʩʪʝʤ ʚʝʥʪʠʣʷʮʠʠ ʜʣʷ ʢʦʨʦʚʥʠʢʦʚ ʠ ʠʭ 

ʫʩʪʨʦʡʩʪʚʘ ï ʤʳ ʥʝ ʙʫʜʝʤ ʪʨʘʪʠʪʴ ʚʨʝʤʷ ʥʘ ʨʫʯʥʳʝ 

ʨʘʩʯʸʪʳ.  

C++ ʰʠʨʦʢʦ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʨʘʟʨʘʙʦʪʢʠ ʧʨʦ-

ʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ, ʷʚʣʷʷʩʴ ʦʜʥʠʤ ʠʟ ʩʘʤʳʭ 

ʧʦʧʫʣʷʨʥʳʭ ʷʟʳʢʦʚ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ. ʆʙʣʘʩʪʴ 

ʝʛʦ ʧʨʠʤʝʥʝʥʠʷ ʚʢʣʶʯʘʝʪ ʩʦʟʜʘʥʠʝ ʦʧʝʨʘʮʠʦʥʥʳʭ 

ʩʠʩʪʝʤ, ʨʘʟʥʦʦʙʨʘʟʥʳʭ ʧʨʠʢʣʘʜʥʳʭ ʧʨʦʛʨʘʤʤ, 

ʜʨʘʡʚʝʨʦʚ ʫʩʪʨʦʡʩʪʚ, ʧʨʠʣʦʞʝʥʠʡ ʜʣʷ ʚʩʪʨʘʠʚʘʝ-

ʤʳʭ ʩʠʩʪʝʤ, ʚʳʩʦʢʦʧʨʦʠʟʚʦʜʠʪʝʣʴʥʳʭ ʩʝʨʚʝʨʦʚ, 

ʠʛʨ ʠ ʪ.ʜ. 

Qt ʢʨʦʩʩʧʣʘʪʬʦʨʤʝʥʥʳʡ ʬʨʝʡʤʚʦʨʢ ʜʣʷ ʨʘʟʨʘ-

ʙʦʪʢʠ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʥʘ ʷʟʳʢʝ ʧʨʦ-

ʛʨʘʤʤʠʨʦʚʘʥʠʷ C++. 

ʌʨʝʡʤʚʦʨʢ Qt ʤʳ ʙʫʜʝʤ ʠʩʧʦʣʴʟʦʚʘʪʴ ʣʠʰʴ 

ʜʣʷ ʫʩʢʦʨʝʥʠʷ ʨʝʘʣʠʟʘʮʠʠ ʛʨʘʬʠʯʝʩʢʦʛʦ ʠʥʪʝʨ-

ʬʝʡʩʘ ʧʨʦʛʨʘʤʤʳ. 

ɺʳʯʠʩʣʝʥʠʷ ʤʳ ʟʘʧʨʦʛʨʘʤʤʠʨʫʝʤ ʢʘʢ ʦʪʜʝʣʴ-

ʥʳʡ ʤʦʜʫʣʴ. ʊʘʢʦʡ ʰʘʛ, ʧʨʠ ʥʘʣʠʯʠʠ ʠʩʭʦʜʥʦʛʦ 

ʢʦʜʘ ʤʦʜʫʣʷ, ʧʦʟʚʦʣʠʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʤʦʜʫʣʴ ʜʣʷ 

ʚʳʯʠʩʣʝʥʠʡ ʚ ʣʶʙʦʡ ʧʨʦʛʨʘʤʤʝ ʥʘʧʠʩʘʥʥʦʡ ʥʘ 

C++, ʘ ʪʘʢ ʞʝ ʧʨʠ ʞʝʣʘʥʠʠ ʤʦʞʝʪ ʙʳʪʴ ʧʝʨʝʚʝʜʝʥ 

ʥʘ ʜʨʫʛʠʝ ʷʟʳʢʠ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʠ ʠʩʧʦʣʴʟʦʚʘʥ 

ʚ ʥʠʭ. 

ʇʨʦʛʨʘʤʤʘ ʙʫʜʝʪ ʠʤʝʪʴ ʚʦʟʤʦʞʥʦʩʪʴ ʤʝʥʷʪʴ 

ʚʩʝ ʠʤʝʶʱʠʝʩʷ ʚʭʦʜʥʳʝ ʜʘʥʥʳʝ, ʵʪʦ ʧʦʟʚʦʣʠʪ ʥʝ 

ʦʛʨʘʥʠʯʠʚʘʪʴ ʥʘʰʠ ʨʘʩʯʸʪʳ ʧʨʠʥʷʪʳʤʠ ʨʘʤʢʘʤʠ, 

ʥʦ ʚʩʸ ʪʘʢ ʞʝ ʙʫʜʝʪ ʧʦʟʚʦʣʷʪʴ ʨʘʙʦʪʘʪʴ ʚ ʠʭ ʧʨʝʜʝ-

ʣʘʭ. 

ʄʳ ʨʘʩʩʤʦʪʨʠʤ ʪʦʣʴʢʦ ʢʦʜ ʚʳʯʠʩʣʠʪʝʣʴʥʦʛʦ 

ʤʦʜʫʣʷ, ʢʦʪʦʨʳʝ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʠ ʦʩʫʱʝʩʪʚʣʷʝʪ 

ʚʩʝ ʚʳʯʠʩʣʝʥʠʷ. 

ɿʘʛʦʣʦʚʦʯʥʳʡ ʢʦʜ ʚʳʯʠʩʣʠʪʝʣʴʥʦʛʦ ʤʦʜʫʣʷ:  

class Cows { 

public: 

//MainValues 
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int* cowAmount_farm = new int(200); 

ouble* cowMass = new double(600.0); 

double* minAirExchange = new double(17.0); 

double* normalCowDioxideAmount = new double(189.0); 

double* maxDioxidePerRoom = new double(2.5); 

double* dioxideAmountPerAdditionalAir = new double(0.35); 

double* waterVaporPerCow = new double(487.0); 

double* roomAirHumidityPercent = new double(80.0); 

double* maxAirHumidity18C = new double(16.5); 

double* byreVolume = new double(6652.0); 

double* maxTemperature_room = new double(28.0); 

double* averageOutsideTemperature = new double(10.0); 

double* sectionSqureOfAirCanal = new double(0.5); 

 

//AdditionalValues 

double* waterVaporCofficient = new double(1.1); 

double* averageAbsoluteAirHumidity = new double(3.2); 

double* canalHeight = new double (6.0); 

double* inflowCanalIncreasePercent = new double(10.0); 

double ComputeMinValidAirExchange() const; 

double ComputeAirExchangeForDioxide() const; 

double ComputeAirExchangeForOverflow() const; 

double ComputeMaxWaterVaporPerRoom() const; 

double ComputeHourAirExchangeMultiplicity() const; 

double ComputeCommonSquareOfAirCanals() const; 

double ComputeCanalAirSpeed() const; 

double ComputeCanalAmout() const; 

double ComputeInflowCanalSquare() const; 

double ComputeInflowCanalAmount() const; 

}  

ʈʝʘʣʠʟʘʮʠʷ ʚʳʯʠʩʣʠʪʝʣʴʥʳʭ ʬʫʥʢʮʠʡ: 

double Cows::ComputeMinValidAirExchange() const { 

return ((*cowAmount_farm) * (*cowMass) * (*minAirExchange))/100.0; 

}  

double Cows::ComputeAirExchangeForDioxide() const { 

 return ((*normalCowDioxideAmount)*(*cowAmount_farm))/(*maxDioxidePerRoom - *diox-

ideAmountPerAdditionalAir); 

}  

double Cows::ComputeAirExchangeForOverflow() const{ 

 return ((*waterVaporPerCow)*(*cowAmount_farm)*(*waterVaporCofficient))/(ComputeMaxWater-

VaporPerRoom() - *averageAbsoluteAirHumidity); 

}  

double Cows::ComputeMaxWaterVaporPerRoom() const {  

return ((*roomAirHumidityPercent) * (*maxAirHumidity18C))/100.0; 

}  

double Cows::ComputeHourAirExchangeMultiplicity() const{ 

 return ComputeMinValidAirExchange() / * byreVolume; //round 

}  

double Cows::ComputeCommonSquareOfAirCanals() const{ 

 return ComputeMinValidAirExchange()/(3600.0*ComputeCanalAirSpeed()); 

}  

double Cows::ComputeCanalAirSpeed() const{ 

 return 2.2 * sqrt(((*canalHeight)*((*maxTemperature_room)-(*averageOutsideTemperature)))/(273.0)); 

}  

double Cows::ComputeCanalAmout() const{ 

 return ComputeCommonSquareOfAirCanals()/(*sectionSqureOfAirCanal); //round 

}  

double Cows::ComputeInflowCanalSquare() const { 

 return ComputeCommonSquareOfAirCanals()*((100.0+*inflowCanalIncreasePercent)/100.0); 

}  

double Cows::ComputeInflowCanalAmount() const{ 

return ComputeInflowCanalSquare()/(*sectionSqureOfAirCanal); 

}  
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ʅʘʧʠʩʘʚ ʧʨʦʛʨʘʤʤʫ, ʩʜʝʣʘʝʤ ʚ ʥʝʡ ʨʘʩʯʸʪ, ʧʦʣʫʯʠʤ ʩʣʝʜʫʶʱʠʡ ʨʝʟʫʣʴʪʘʪ (ʨʠʩʫʥʦʢ 2): 

 
ʈʠʩʫʥʦʢ 2. ʈʘʩʯʸʪ ʧʨʦʛʨʘʤʤʳ 

 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʵʣʝʢʪʨʦʥʥʦ-ʚʳʯʠʩʣʠʪʝʣʴʥʳʝ 

ʤʘʰʠʥʳ (ʢʦʤʧʴʶʪʝʨʳ), ʜʝʡʩʪʚʠʪʝʣʴʥʦ, ʤʦʛʫʪ ʙʳʪʴ 

ʵʬʬʝʢʪʠʚʥʦ ʠʩʧʦʣʴʟʦʚʘʥʳ ʧʨʠ ʨʘʩʯʝʪʝ ʚʝʥʪʠʣʷʮʠʠ 

ʚ ʢʦʨʦʚʥʠʢʝ, ʢʘʢ ʠ ʧʨʠ ʣʶʙʦʤ ʜʨʫʛʦʤ ʧʨʦʝʢʪʠʨʦʚʘ-

ʥʠʠ ʠʣʠ ʧʨʦʠʟʚʦʜʩʪʚʝ. ɼʘʥʥʳʡ ʩʧʦʩʦʙ ʩʧʦʩʦʙ-

ʩʪʚʫʝʪ ʵʢʦʥʦʤʠʪʴ ʚʨʝʤʷ, ʧʦʟʚʦʣʷʷ ʜʝʣʘʪʴ ʨʘʩʯʸʪʳ 

çʥʘ ʣʝʪʫè - ʙʳʩʪʨʦ ʧʦʣʫʯʘʪʴ ʥʝʦʙʭʦʜʠʤʳʡ ʨʝʟʫʣʴ-

ʪʘʪ, ʩʦʟʜʘʪʴ ʧʨʘʚʠʣʴʥʫʶ ʭʘʨʘʢʪʝʨʠʩʪʠʢʫ ʩʠʩʪʝʤʳ 

ʚʝʥʪʠʣʷʮʠʠ ʚ ʢʦʨʦʚʥʠʢʝ, ʚ ʢʦʨʦʪʢʠʝ ʩʨʦʢʠ ʧʨʠʩʪʫ-

ʧʠʪʴ ʢ ʩʣʝʜʫʶʱʝʤʫ ʵʪʘʧʫ ʨʘʟʨʘʙʦʪʢʠ. 
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INTERESTING FORM WITH FASCIATION IN PLANTAGO LANCEOLATE  

(PLANTAGO LANCEOLATA L.)  

 

ɸʥʥʦʪʘʮʠʷ. 

ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʚʦʧʨʦʩʳ ʪʝʨʘʪʥʳʭ ʬʦʨʤ ʫ ʨʘʩʪʝʥʠʡ ʧʦʜʦʨʦʞʥʠʢʘ ʩ ʬʘʩʮʠʘʮʠʝʡ. ɸʥʘ-

ʣʠʟʠʨʫʶʪʩʷ ʧʨʠʯʠʥʳ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʪʝʨʘʪ, ʜʘʥʦ ʦʧʠʩʘʥʠʝ ʪʝʨʘʪʥʳʭ ʬʦʨʤ ʫ ʧʦʜʦʨʦʞʥʠʢʘ ʣʘʥʮʝʪʥʦʛʦ. 

ʇʨʠʚʦʜʷʪʩʷ ʙʘʟʦʚʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʧʨʠ ʩʦʟʜʘʥʠʠ ʙʘʟ ʜʘʥʥʳʭ ʧʦ ʪʝʨʘʪʥʳʤ ʬʦʨʤʘʤ ʨʘʩʪʝʥʠʡ. 

Abstract. 

The article deals with issues of terat forms in Plantago plants with fasciation. The causes of terath are ana-

lyzed, a description of teratus forms in the Plantago lanceolate is given. Basic characteristics are given when 

creating databases on teratic forms of plants.  

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʪʘʨʘʪʳ, ʬʘʩʮʠʘʮʠʷ, ʙʘʟʘ ʦʙʨʘʟʦʚ, ʧʦʜʦʨʦʞʥʠʢ ʣʘʥʮʝʪʦʣʠʩʪʥʳʡ, ʘʥʦʤʘʣʠʠ ʨʘʟʚʠ-

ʪʠʷ.  

ʂeywords: Taraty, fasciation, base images, Plantago lanceolata, development anomalies. 

 

ʀʟʫʯʝʥʠʝ ʪʝʨʘʪʥʳʭ ʬʦʨʤ ʫ ʨʘʩʪʝʥʠʡ ʥʘʯʘʣʦʩʴ 

ʝʱʝ ʚ 18 ʚʝʢʝ, ʢʦʛʜʘ ʚ ʧʝʨʚʳʭ ʪʨʫʜʘʭ ʧʦ ʪʝʨʘʪʦʛʝ-

ʥʝʟʫ ʙʳʣʠ ʦʪʤʝʥʳ ʘʥʦʤʘʣʴʥʳʝ ʨʘʩʪʠʪʝʣʴʥʳʝ 

ʬʦʨʤʳ ʫ ʦʜʫʚʘʥʯʠʢʘ. ʊʦ, ʯʪʦ ʧʦʷʚʣʷʝʪʩʷ ʦʪʣʠʯʥʦʝ 

ʦʪ ʥʦʨʤʳ ʚʩʝʛʜʘ ʥʝʦʙʳʯʥʦ, ʪ.ʢ. ʩʣʫʞʠʪ ʩʠʛʥʘʣʦʤ 

ʠʟʤʝʥʝʥʠʡ ʚ ʩʨʝʜʝ ʦʙʠʪʘʥʠʷ ʠʣʠ ʛʝʥʝʪʠʯʝʩʢʦʡ ʩʠ-

ʩʪʝʤʝ ʚʩʝʛʦ ʦʨʛʘʥʠʟʤʘ [2,5, 8]. 

ʌʘʩʮʠʘʮʠʷ, ʢʘʢ ʦʜʠʥ ʠʟ ʚʠʜʦʚ ʪʝʨʘʪʦʛʝʥʝʟʘ, 

ʜʦʚʦʣʴʥʦ ʰʠʨʦʢʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʘ ʩʨʝʜʠ ʨʘʩʪʝʥʠʡ. 

ʇʦ ʜʘʥʥʳʤ White (1941) ʝʝ ʥʘʙʣʶʜʘʣʠ ʫ ʨʘʩʪʝʥʠʡ 

ʠʟ 100 ʩʝʤʝʡʩʪʚ (ʪʘʙʣʠʮʘ). ʉʝʡʯʘʩ ʤʥʦʛʦ ʨʘʟʣʠʯʥʳʭ 

ʬʦʪʦʛʨʘʬʠʡ ʤʦʞʥʦ ʥʘʡʪʠ ʚ ʩʝʪʠ ʀʥʪʝʨʥʝʪ. ʇʨʠʯʠʥ 

ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʪʝʪʘʪʥʳʭ ʬʦʨʤ ʩ ʬʘʩʮʠʘʮʠʝʡ ʤʥʦʛʦ, 

ʥʦ ʥʘʚʝʨʥʦʝ ʛʣʘʚʥʦʝ, ʯʪʦ ʥʝʦʙʭʦʜʠʤʦ ʠʟʫʯʘʪʴ ʨʘʟ-

ʣʠʯʥʳʝ ʧʨʦʷʚʣʝʥʠʷ ʜʣʷ ʧʦʥʠʤʘʥʠʷ ʧʨʝʜʝʣʦʚ ʚʘʨʠ-

ʘʮʠʠ ʛʝʥʦʪʠʧʠʯʝʩʢʦʡ ʠʟʤʝʥʯʠʚʦʩʪʠ ʚʠʜʘ, ʩʧʦʩʦʙ-

ʥʦʩʪʠ ʢ ʘʜʘʧʪʘʮʠʠ. ʇʨʠ ʠʟʫʯʝʥʠʠ ʪʝʨʘʪʥʳʭ ʬʦʨʤ 

ʫʯʠʪʳʚʘʶʪʩʷ ʨʘʟʣʠʯʥʳʝ ʦʪʢʣʦʥʝʥʠʷ ʦʪ ʥʦʨʤʳ ʚ 

ʨʘʟʚʠʪʠʠ ʨʘʩʪʝʥʠʷ, ʘ ʪʘʢʞʝ ʩʶʜʘ ʦʪʥʦʩʷʪ ʠ ʬʘʩʮʠʘ-

ʮʠʠ ï ʫʚʝʣʠʯʝʥʠʷ ʯʠʩʣʘ ʩʪʨʫʢʪʫʨ [1,4,5]. 

 

ʊʘʙʣʠʮʘ. 

ʈʘʩʪʝʥʠʷ ʩ ʬʘʩʮʠʠʨʦʚʘʥʥʳʤʠ ʬʦʨʤʘ+ʤʠ (ʧʦ Pavlovic N. B. Et al., 2013) 

ʉʝʤʝʡʩʪʚʦ ɺʠʜ ʅʘʟʚʘʥʠʝ ʀʩʪʦʯʥʠʢ 

ɸʤʘʨʘʥʪʦ-

ʚʳʝ 

Celosia cristata L. ʎʝʣʦʟʠʷ ʤʝʪʝʣʴʯʘʪʘʷ White, 1948 

ɸʩʪʨʦʚʳʝ Artemisia vulgaris L. ʇʦʣʳʥʴ ʦʙʳʢʥʦʚʝʥʥʘʷ Battikhi, 2002 

Helianthus sp. ʇʦʜʩʦʣʥʝʯʥʠʢ Jambhulkar, 2002 

Ixeridium chinense Tzvel. ʀʢʩʝʨʠʜʠʫʤ ʢʠʪʘʡ-

ʩʢʠʡ  

Li  et al. 2013 

Lactuca sativa L. ʃʘʪʫʢ ʧʦʩʝʚʥʦʡ Eenink and Garretsen, 1980 

Matricaria chamomilla L. ʈʦʤʘʰʢʘ ʘʧʪʝʯʥʘʷ El-Hamidi and garretsen, 1964 

Senecio stapeliiformi Phil-

lips 

ʂʨʝʩʪʦʚʥʠʢ ʩʪʘʧʝʣʠʝ-

ʚʠʜʥʳʡ 

Omar et al. 2014 

ʇʦʜʦʨʦʞʥʠ-

ʢʦʚʳʝ 

Plantago lanceolata L. ʇʦʜʦʨʦʞʥʠʢ ʣʘʥʮʝʪʦ-

ʣʠʩʪʥʳʡ 

Wolfgang R.Muller-Stroll, 1985 

ʂʫʪʨʦʚʳʝ  Orbea gigantean N. E.Br. ʆʨʙʝʷ ʛʠʛʘʥʪʩʢʘʷ Omar et al., 2014 

ʂʨʝʩʪʦʮʚʝʪ-

ʥʳʝ  

Arabidopsis Thaliana L.  ʈʝʟʫʭʦʚʠӢʜʢʘ ʊʘӢʣ̫ Suzuki et al. 2004 

Beta vulgaris L. ʉʚʝʢʣʘ ʦʙʳʢʥʦʚʝʥʥʘʷ Goldman, 1998 

ʂʘʢʪʫʩʦʚʳʝ  Austrocylindropuntia 

43hapsus43cal (Lam.) 

ʂʘʢʪʫʩ Omar et al. , 2014 

ʂʦʣʦʢʦʣʴʯʠ-

ʢʦʚʳʝ  

Pratia nummularia (Lam.) ʇʨʘʪʠʷ ʄʦʥʝʪʯʘʪʘʷ  lina et al. 2003 

ɹʝʨʝʩʢʣʝʪʦ-

ʚʳʝ  

Celastrus orbiculatus  

Thunb. 

ɼʨʝʚʦʛʫʙʝʮ 

ʢʨʫʛʣʦʣʠʩʪʥʳʡ 

Pavlovic, Pers.obs.2012 

ʄʦʣʦʯʘʡ-

ʥʳʝ  

Euphorbia coerulescens 

Haw.  

ʄʦʣʦʯʘʡ ɻʦʣʫʙʦʚʘʪʳʡ  Omar et al. 2014 

ɹʦʙʦʚʳʝ  Cicer arietinum L. ʅʫʪ ʙʘʨʘʥʠʡ Srinivasan et al. 2008 

Glycine max. (L.) Merr ʉʦʷ  Onda et al., 2011 

Lathyrus sativus L.  ʏʠʥʘ ʧʦʩʝʚʥʘʷ  Tatukdar and Talukdar, 2014 

 Pisum sativum L. ɻʦʨʦʭ ʧʦʩʝʚʥʦʡ  Siniushin and Gostimskii, 2006 
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Spartium junceum L. ʄʝʪʝʣʴʥʠʢ ʩʠʪʥʠʢʦ-

ʚʳʡ  

Reboredo and Silvares, 2007 

Vigna unguiculata (L.) 

Walp. 

ɻʦʨʦʭ ʢʦʨʦʚʠʡ Adu-Dapaah et al. 1999, Porbeni 

and Fawole, 2013 

ʃʠʣʝʡʥʳʝ  Lilium henryi Baker  ʃʠʣʠʷ ɻʝʥʨʠ Stumm- Tegethoff, 1986, Akhtar et 

al., 2013 

ʃʴʥʦʚʳʝ  Linum usitatissimum L.  ʃʝʥ ʦʙʳʢʥʦʚʝʥʥʳʡ  Pollini et al.2002, Akhtar et al. 

2013 

ʄʘʩʣʠʥʦʚʳʝ  Olea europaea L. ʆʣʠʚʘ ɽʚʨʦʧʝʡʩʢʘʷ  Berbekeley., 1939, Pollini et al., 

2002 

ʅʦʨʠʯʥʠʢʦ-

ʚʳʝ  

Digitalis purpurea L. ʅʘʧʝʨʩʪʷʥʢʘ ʧʫʨʧʫʨ-

ʥʘʷ 

Berbekeley, 1939, Pollini et al., 

2002 

Verbascum 44hapsus L. ʂʦʨʦʚʷʢ ʦʙʳʢʥʦʚʝʥ-

ʥʳʡ 

Rosenquist 1954, Ansari and Daeh-

ler, 2011 

ʇʘʩʣʝʥʦʚʳʝ  Solanum tuberosum L. ʂʘʨʪʦʬʝʣʴ  Rosenquist,1954 

 

ɺ ʟʘʜʘʯʫ ʥʘʰʝʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚʭʦʜʠʣʦ ʠʟʫʯʝ-

ʥʠʝ ʪʝʨʘʪʥʳʭ ʬʦʨʤ ʫ ʧʦʜʦʨʦʞʥʠʢʘ ʣʘʥʮʝʪʥʦʛʦ c ʮʝ-

ʣʴʶ ʚʳʷʚʣʝʥʠʷ çʥʦʨʤʳ ʨʝʘʢʮʠʠè, ʩʚʦʡʩʪʚʝʥʥʦʡ 

ʜʘʥʥʦʤʫ ʚʠʜʫ. ɼʣʷ ʨʝʰʝʥʠʷ ʧʦʩʪʘʚʣʝʥʥʦʡ ʟʘʜʘʯʠ 

ʧʨʦʚʦʜʠʣʠ ʥʘʙʣʶʜʝʥʠʷ ʨʘʩʪʝʥʠʡ ʧʦʜʦʨʦʞʥʠʢʘ, 

ʧʨʦʠʟʨʘʩʪʘʶʱʝʛʦ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʛ.ʂʨʘʩʥʦʜʘʨʘ ʩ 

2010 ʧʦ 2019 ʛʛ. ɿʘ ʵʪʦʪ ʧʝʨʠʦʜ ʚʨʝʤʝʥʠ ʙʳʣʘ ʩʦ-

ʟʜʘʥʘ ʢʦʣʣʝʢʮʠʷ ʦʙʨʘʟʦʚ ʨʘʟʣʠʯʥʳʭ ʪʝʨʘʪʥʳʭ 

ʬʦʨʤ, ʘ ʪʘʢʞʝ ʩʦʙʨʘʥʳ ʛʝʨʙʘʨʥʳʝ ʦʙʨʘʟʮʳ.  

 ʇʦʜʦʨʦʞʥʠʢ ʣʘʥʮʝʪʥʳʡ (Plantago lanceolata 

L.) ʤʥʦʛʦʣʝʪʥʝʝ ʨʘʩʪʝʥʠʝ ʩ ʧʨʠʢʦʨʥʝʚʦʡ ʨʦʟʝʪʢʦʡ 

ʣʠʩʪʴʝʚ. ʀʟ ʮʝʥʪʨʘ ʧʨʠʢʦʨʥʝʚʦʡ ʨʦʟʝʪʢʠ ʚʳʨʘʩʪʘʶʪ 

ʧʨʷʤʦʩʪʦʷʯʠʝ ʙʝʟʣʠʩʪʥʳʝ ʩʪʝʙʣʠ 10-40 ʩʤ ʚʳʩʦʪʦʡ, 

ʩ ʧʨʦʜʦʣʴʥʳʤʠ ʙʦʨʦʟʜʘʤʠ. ʃʠʩʪʴ ʣʘʥʮʝʪʥʳʝ ʩ ʢʦ-

ʨʦʪʢʠʤʠ, ʧʦʯʪʠ ʷʡʮʝʚʠʜʥʳʤʠ ʩʦʮʚʝʪʠʷʤʠ ʩ ʩʚʝʪʣʦ-

ʞʝʣʪʳʤʠ ʧʳʣʴʥʠʢʘʤʠ. ʉʦʮʚʝʪʠʝ ī ʢʦʨʦʪʢʠʡ ʮʠ-

ʣʠʥʜʨʠʯʝʩʢʠʡ ʠʣʠ ʷʡʮʝʚʠʜʥʳʡ ʢʦʣʦʩ. ʎʚʝʪʝʥʠʝ 

ʨʘʩʪʷʥʫʪʦ ʧʦ ʚʨʝʤʝʥʠ ʩ ʤʘʷ ʜʦ ʩʝʥʪʷʙʨʷ. ʇʦʜʦʨʦʞ-

ʥʠʢ ʣʘʥʮʝʪʥʳʡ ʨʘʩʧʨʦʩʪʨʘʥʝʥ ʜʦʚʦʣʴʥʦ ʰʠʨʦʢʦ, 

ʝʛʦ ʥʘʡʪʠ ʧʦʚʩʶʜʫ ʥʘ ʩʫʭʠʭ ʣʫʛʘʭ, ʧʦʣʷʭ, ʧʫʩʪʳʨʷʭ 

ʠ ʚʜʦʣʴ ʜʦʨʦʛ.  

ʋ ʠʩʩʣʝʜʫʝʤʦʛʦ ʚʠʜʘ ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ 

ʥʘʙʣʶʜʘʣʠʩʴ ʬʘʩʮʠʘʮʠʠ ʩʦʮʚʝʪʠʷ, ʢʦʛʜʘ ʥʘ ʛʣʘʚ-

ʥʦʤ ʢʦʣʦʩʝ ʬʦʨʤʠʨʦʚʘʣʠʩʴ ʦʪ ʦʜʥʦʛʦ ʜʦ 15 ʠ 20 

ʨʘʟʥʦʡ ʚʝʣʠʯʠʥʳ ʩʦʮʚʝʪʠʷ. ɼʨʫʛʠʤ ʚʠʜʦʤ ʬʘʩʮʠʘ-

ʮʠʠ ʢʦʣʦʩʘ ʷʚʣʷʝʪʩʷ ʤʥʦʞʝʩʪʚʝʥʥʦʝ ʠʟʨʘʩʪʘʥʠʝ ʢʦ-

ʣʦʩʘ ʠ ʬʘʩʮʠʠʨʦʚʘʥʥʳʡ ʩʪʝʙʝʣʴ, ʪ.ʝ ʫʪʦʣʱʝʥʥʳʡ ʧʦ 

ʩʨʘʚʥʝʥʠʶ ʩ ʥʦʨʤʦʡ. 

ɺʧʝʨʚʳʝ ʢʦʣʴʮʝʚʫʶ ʬʘʩʮʠʘʮʠʶ ʩʦʮʚʝʪʠʷ ʦʧʠ-

ʩʘʣ ʫ ʧʦʜʦʨʦʞʥʠʢʘ Plantago lanceolata L. Mullerstoll 

W. R. ʚ 1985 ʛʦʜʫ. ʋ ʜʘʥʥʦʡ ʪʝʨʘʪʥʦʡ ʬʦʨʤʳ ʙʳʣʠ 

ʣʠʩʪʴʷ ʩ ʬʘʩʮʠʘʮʠʝʡ, ʩʪʝʙʝʣʴ ʠ ʩʦʮʚʝʪʠʷ, ʚʤʝʩʪʦ 

ʦʜʥʦ, ʤʥʦʞʝʩʪʚʝʥʥʦ ʨʘʩʧʦʣʘʛʘʣʠʩʴ ʧʦ ʢʨʫʛʫ. 

ʊʝʨʘʪʥʘʷ ʬʦʨʤʘ, ʥʘʡʜʝʥʥʘʷ ʥʘ ʪʝʨʨʠʪʦʨʠʠ 

ʛ.ʂʨʘʩʥʦʜʘʨʘ ʚ ʤʘʝ 2019 ʛʦʜʘ ʠʤʝʣʘ ʬʘʩʮʠʠʨʦʚʘʥ-

ʥʳʡ ʩʪʝʙʝʣʴ, ʠʭ ʙʳʣʦ 4 ʥʘ ʚʩʝʤ ʨʘʩʪʝʥʠʠ, ʧʨʠ ʵʪʦʤ 

ʚʩʪʨʝʯʘʣʠʩʴ ʠ ʦʙʳʯʥʳʝ ʩʪʝʙʣʠ ʠ ʩʦʮʚʝʪʠʷ (ʨʠʩʫʥʦʢ 

ʘ,ʙ). ʉʦʮʚʝʪʠʝ ʩ ʬʘʩʮʠʘʮʠʝʡ ʠʤʝʣʦ 1-2 ʜʦʧʦʣʥʠ-

ʪʝʣʴʥʳʭ ʢʦʣʦʩʘ ʠ ʦʪ ʛʣʘʚʥʦʛʦ ʢʦʣʦʩʘ ʥʘ ʜʦʧʦʣʥʠ-

ʪʝʣʴʥʳʭ ʢʦʨʦʪʢʠʭ ʩʪʝʙʣʷʭ ʬʦʨʤʠʨʦʚʘʣʠʩʴ ʝʱʝ ʢʦ-

ʣʦʩʘ (ʨʠʩʫʥʦʢ ʚ, ʛ). 

ʘ 

 
ʙ 

 

 
 

ɺ 
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ʛ 

ʈʠʩʫʥʦʢ. ɺʠʜ ʧʦʜʦʨʦʞʥʠʢʘ ʣʘʥʮʝʪʥʦʛʦ ʚ ʥʦʨʤʝ (ʘ); ʪʝʨʘʪʥʳʝ ʬʦʨʤʳ (ʙ, ʚ,ʛ) 

ɺʳʩʦʪʘ ʨʘʩʪʝʥʠʷ ʙʳʣʘ ʥʘ ʫʨʦʚʥʝ ʥʦʨʤʳ 17 ʩʤ. 

ʂʦʣʠʯʝʩʪʚʦ ʩʪʝʙʣʝʡ ʚ ʥʦʨʤʝ ʠ ʪʝʨʘʪʥʳʭ 8. ʃʠʩʪʴʷ 

ʥʘ ʬʘʩʮʠʠʨʦʚʘʥʥʳʭ ʩʪʝʙʣʷʭ ʪʘʢʞʝ ʙʳʣʠ ʩ ʬʘʩʮʠ-

ʷʤʠ ʠ ʧʨʝʚʳʰʘʣʠ ʥʦʨʤʫ ʚ 2 ʨʘʟʘ.  

ʀʟʫʯʝʥʠʝ ʪʝʨʘʪʥʳʭ ʬʦʨʤ ʧʦʪʨʝʙʦʚʘʣʦ ʩʦʟʜʘ-

ʥʠʝ ʙʘʟʳ ʜʘʥʥʳʭ, ʢʫʜʘ ʚʦʰʣʠ ʛʝʨʙʘʨʥʳʝ ʣʠʩʪʳ, ʬʦ-

ʪʦʦʙʨʘʟʳ ʩʦʙʩʪʚʝʥʥʳʭ ʥʘʭʦʜʦʢ, ʘ ʪʘʢʞʝ ʧʨʠ ʦʧʠʩʘ-

ʥʠʠ ʨʘʟʣʠʯʥʳʭ ʤʦʨʬʦʟʦʚ ʯʘʩʪʴ ʚʠʟʫʘʣʴʥʦʡ ʠʥʬʦʨ-

ʤʘʮʠʠ ʚʟʷʪʘ ʠʟ ʩʝʪʠ ʀʥʪʝʨʥʝʪ. ɺʩʷ ʙʘʟʘ ʜʘʥʥʳʭ ʧʦ 

ʢʘʞʜʦʤʫ ʚʠʜʫ ʩʦʟʜʘʝʪʩʷ ʚ ʬʦʨʤʘʪʝ Power Point 

[6,7,9]. 

ʇʦʠʩʢ ʪʝʨʘʪʥʳʭ ʬʦʨʤ ʩʚʷʟʘʥ ʩʦ ʚʨʝʤʝʥʝʤ, ʪ.ʢ. 

ʵʪʦ ʷʚʣʝʥʠʷ ʨʝʜʢʦʝ ʠ ʯʘʩʪʦʪʘ ʚʩʪʨʝʯʘʝʤʦʩʪʠ ʚ ʧʨʠ-

ʨʦʜʝ ʘʥʦʤʘʣʴʥʳʭ ʨʘʩʪʝʥʠʡ ʢʦʣʝʙʣʝʪʩʷ ʧʦ ʛʦʜʘʤ. ʇʦ 

ʥʘʰʝʤʫ ʤʥʝʥʠʶ ʘʥʘʣʠʟ ʜʦʣʞʝʥ ʠʜʪʠ ʜʣʠʪʝʣʴʥʦ, 

ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʫʚʠʜʝʪʴ ʜʠʥʘʤʠʢʫ ʩʘʤʦʛʦ ʧʨʦʮʝʩʩʘ, ʘ 

ʪʘʢʞʝ ʦʙʥʘʨʫʞʠʪʴ ʥʦʚʳʝ ʬʦʨʤʳ. 
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ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʚʦʧʨʦʩʳ ʚʠʜʦʚʦʛʦ ʨʘʟʥʦʦʙʨʘʟʠʷ, ʤʝʩʪʥʳʝ ʵʥʜʝʤʠʯʥʳʝ ʚʠʜʳ, ʨʝʜʢʠʝ 

ʬʦʨʤʳ, ʚʚʝʜʝʥʠʝ ʚ ʢʫʣʴʪʫʨʫ ʨʘʩʪʠʪʝʣʴʥʳʭ ʚʠʜʦʚ ʥʘ ʦʩʥʦʚʝ ʘʥʘʣʠʟʘ ʙʘʟʘʨʦʚ ʠ ʨʳʥʢʦʚ, ʦʧʠʩʘʥʥʳʭ ʚ ʪʨʫʜʘʭ 
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ʮʠʦʥʥʦʡ ʠ ʘʛʨʦʥʦʤʠʯʝʩʢʦʡ ʧʨʘʢʪʠʢʝ.  

Abstract. 

The article deals with the issues of species diversity, local endemic species, rare forms, introduction to the 

culture of plant species based on the analysis of bazaars and markets described in the works of N. I. Vavilova. The 

methodical approach which can be successfully used in selection and agronomic practice is presented. 
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ʋʟʥʘʪʴ ʦʙ ʠʩʪʦʨʠʠ ʨʘʩʪʝʥʠʡ, ʠʭ ʚʠʜʦʚʦʤ ʨʘʟ-

ʥʦʦʙʨʘʟʠʠ, ʠʥʪʨʦʜʫʢʮʠʠ ʚ ʪʦʡ ʠʣʠ ʠʥʦʡ ʤʝʩʪʥʦʩʪʠ, 

ʩʧʦʩʦʙʘʭ ʚʦʟʜʝʣʳʚʘʥʠʷ ʠ ʧʝʨʝʨʘʙʦʪʢʠ ʤʦʞʥʦ ʠʟ 

ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʦʡ ʣʠʪʝʨʘʪʫʨʳ, ʞʫʨʥʘʣʦʚ, ʥʘʫʯ-

ʥʳʭ ʩʪʘʪʝʡ, ʧʨʦʠʟʚʝʜʝʥʠʡ ʠʩʢʫʩʩʪʚʘ, ʭʫʜʦʞʝʩʪʚʝʥ-

ʥʦʡ ʣʠʪʝʨʘʪʫʨʳ, ʘ ʪʘʢʞʝ, ʧʦʩʝʱʘʷ ʨʳʥʢʠ ʠ ʙʘʟʘʨʳ 

ʵʪʦʡ ʩʪʨʘʥʳ ʠʣʠ ʤʝʩʪʥʦʩʪʠ. 

ɺ ʩʚʦʠʭ ʪʨʫʜʘʭ ʘʢʘʜʝʤʠʢ ʅ. ʀ. ɺʘʚʠʣʦʚ ʫʜʝʣʷʣ 

ʙʦʣʴʰʦʝ ʚʥʠʤʘʥʠʝ ʦʧʠʩʘʥʠʶ ʨʘʩʪʠʪʝʣʴʥʳʭ ʬʦʨʤ ʠ 

ʘʩʩʦʨʪʠʤʝʥʪʫ ʨʳʥʢʦʚ. ʆʥ ʩʯʠʪʘʣ, ʯʪʦ ʙʘʟʘʨʥʳʝ 

ʧʣʦʱʘʜʠ ʷʚʣʷʶʪʩʷ ʩʚʦʝʛʦ ʨʦʜʘ ʚʳʩʪʘʚʢʦʡ, çʛʜʝ ʚ 

ʢʦʨʦʪʢʦʝ ʚʨʝʤʷ ʤʦʞʥʦ ʦʙʦʟʨʝʪʴ, ʯʪʦ ʚʦʟʜʝʣʳʚʘʝʪ 

ʩʪʨʘʥʘ, ʯʝʤ ʞʠʚʝʪ ʥʘʩʝʣʝʥʠʝè (2).  

ɸʥʘʣʠʟ ʨʳʥʢʦʚ, ʢʘʢ ʨʝʩʫʨʩʘ ʠʥʬʦʨʤʘʮʠʠ ʧʦ 

ʚʠʜʦʚʦʤʫ ʨʘʟʥʦʦʙʨʘʟʠʶ, ʘʨʭʝʦʛʝʥʝʪʠʢʝ ʩʝʣʴʩʢʦʭʦ-

ʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ ʠ ʠʩʪʦʨʠʠ ʘʛʨʦʥʦʤʠʠ ʨʘʩ-

ʩʤʘʪʨʠʚʘʣʠ ʚ ʨʘʙʦʪʘʭ Zeven A. C.(1986); Stolarczyk 

J.(2011); Paris H. S.(2006); Daunay M. C., Janick 

J.(2007), ʎʘʮʝʥʢʦ ʃ.ɺ. (4,5,8ī13). 

ʎʝʣʴ ʨʘʙʦʪʳ ï ʦʙʟʦʨ ʤʘʪʝʨʠʘʣʦʚ ʘʥʘʣʠʟʘ ʨʳʥ-

ʢʦʚ ʠ ʙʘʟʘʨʦʚ, ʢʘʢ ʨʝʩʫʨʩʘ ʠʥʬʦʨʤʘʮʠʠ ʧʦ ʠʩʪʦʨʠʠ 

ʘʛʨʦʥʦʤʠʠ ʠ ʘʨʭʝʦʛʝʥʝʪʠʢʠ ʘʛʨʦʢʫʣʴʪʫʨ, ʚ ʪʨʫʜʘʭ 

ʅ. ʀ. ɺʘʚʠʣʦʚʘ 

ɼʣʷ ʨʝʰʝʥʠʷ ʧʦʩʪʘʚʣʝʥʥʦʡ ʟʘʜʘʯʠ, ʙʳʣʠ ʧʨʦ-

ʘʥʘʣʠʟʠʨʦʚʘʥʳ ʪʨʫʜʳ ʅ.ʀ. ɺʘʚʠʣʦʚʘ, ʛʜʝ ʧʨʝʜʩʪʘʚ-

ʣʝʥʳ ʜʘʥʥʳʝ ʧʦ ʙʣʦʢʘʤ ʠʩʩʣʝʜʫʝʤʳʭ ʘʛʨʦʥʦʤʠʯʝ-

ʩʢʠʭ ʧʨʦʙʣʝʤʘʪʠʢ.  

ʂʘʢ ʦʪʤʝʯʘʣ ʅ. ʀ . ɺʘʚʠʣʦʚ, ʚ ʕʬʠʦʧʠʠ çʧʦʩʝ-

ʱʝʥʠʝ ʙʘʟʘʨʦʚ ʩʪʦʣʠʮʳ ʠ ʧʦʣʝʡ ʚ ʦʢʨʝʩʪʥʦʩʪʷʭè ʜʘ-

ʚʘʣʦ ʟʥʘʯʠʪʝʣʴʥʳʡ ʥʦʚʳʡ ʤʘʪʝʨʠʘʣ. ɾʠʪʝʣʠ çʠʟʜʘ-

ʣʝʢʘ ʧʨʠʥʦʩʠʣʠ ʩʶʜʘ ʚ ʢʦʨʟʠʥʘʭ ʨʘʟʥʳʝ ʢʫʣʴʪʫʨʳ. 

ɿʝʨʥʦʚʦʡ ʙʘʟʘʨ ɸʜʜʠʩ-ɸʙʝʙʳ ï ʩʣʦʚʥʦ ʚʳʩʪʘʚʢʘ 

ʦʙʨʘʟʮʦʚ ʚʩʝʛʦ ʪʦʛʦ, ʦ ʯʝʤ ʪʦʣʴʢʦ ʤʦʛ ʤʝʯʪʘʪʴ ʨʘʩ-

ʪʝʥʠʝʚʦʜ-ʧʫʪʝʰʝʩʪʚʝʥʥʠʢè (3). 

ʅʘʭʦʜʢʘ ʨʝʜʢʠʭ ʚʠʜʦʚ ʠ ʦʨʠʛʠʥʘʣʴʥʳʭ ʩʝʤʷʥ ʚ 

ʢʫʣʴʪʫʨʥʦʡ ʬʣʦʨʝ ʉʝʚʝʨʦ-ɺʦʩʪʦʯʥʦʛʦ ɸʬʛʘʥʠ-

ʩʪʘʥʘ ʧʦʟʚʦʣʠʣʠ ʅ. ʀ. ɺʘʚʠʣʦʚʫ ʩʜʝʣʘʪʴ ʚʳʚʦʜ ʦ 

ʪʝʩʥʝʡʰʝʡ ʩʚʷʟʠ ʵʪʦʡ ʩʪʨʘʥʳ ʩ ʀʥʜʠʝʡ: çɺʤʝʩʪʦ 

ʦʙʳʯʥʦʡ ʯʝʯʝʚʠʮʳ ʤʳ ʥʘʰʣʠ ʟʜʝʩʴ ʯʝʨʥʫʶ ʯʝʯʝ-

ʚʠʮʫ, ʠ, ʢʘʢ ʚʧʦʩʣʝʜʩʪʚʠʠ ʚʳʷʩʥʠʣʦʩʴ, ʵʪʦ ʦʢʘʟʘʣʩʷ 

ʦʩʦʙʳʡ ʚʠʜ, ʥʝʠʟʚʝʩʪʥʳʡ ʜʦ ʪʦʛʦ ʚʨʝʤʝʥʠè (2). 

ɺʠʜʦʚʦʝ ʨʘʟʥʦʦʙʨʘʟʠʝ ʨʘʩʪʠʪʝʣʴʥʦʡ ʬʣʦʨʳ ʦʪ-

ʤʝʯʘʝʪʩʷ ʠ ʥʘ ʨʳʥʢʘʭ ʗʧʦʥʠʠ, ʛʜʝ ʧʨʝʜʩʪʘʚʣʝʥʳ 

ʧʣʦʜʦʚʳʝ ʩ ʥʝʦʙʳʯʥʳʤʠ ʬʦʨʤʘʤʠ, ʚʩʝʚʦʟʤʦʞʥʳʝ, 

ʚʠʜʳ ʨʘʟʥʳʭ ʮʚʝʪʦʚ; ʭʘʨʘʢʪʝʨʥʦʝ ʫʧʦʪʨʝʙʣʝʥʠʝ ʚ 

ʧʠʱʫ ʨʝʜʢʠʭ ʚʠʜʦʚ: ʚʦʜʥʦʛʦ ʦʨʝʭʘ, ʤʦʯʘʣʦʯʥʦʡ 
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ʪʳʢʚʳ, ʩʲʝʜʦʙʥʦʡ ʭʨʠʟʘʥʪʝʤʳ çʀʥʩʦè, ʢʣʫʙʝʥʴʢʦ-

ʚʦʡ ʩʧʘʨʞʠ, ʤʥʦʛʦʦʙʨʘʟʥʳʭ ʚʠʜʦʚ ʙʘʤʙʫʢʘ, ʩʲʝ-

ʜʦʙʥʦʛʦ ʷʤʩʘ, ʦʛʨʦʤʥʦʛʦ ʨʘʟʥʦʦʙʨʘʟʠʷ ʨʝʜʴʢʠ, ʨʝʧ, 

ʢʦʨʥʝʧʣʦʜʦʚ, ʛʦʨʯʠʮ, ʷʧʦʥʩʢʦʛʦ ʩʲʝʜʦʙʥʦʛʦ ʣʦ-

ʧʫʭʘ, ʚʦʜʷʥʦʛʦ ʢʘʰʪʘʥʘ, ʣʦʪʦʩʘ, ʩʪʨʝʣʦʣʠʩʪʘ, ʚʦʜʷ-

ʥʦʛʦ ʦʨʝʭʘ, ʩʲʝʜʦʙʥʳʭ ʣʫʢʦʚʠʮ ʣʠʣʠʡ. ɿʜʝʩʴ ʤʦʞʥʦ 

ʫʚʠʜʝʪʴ ʩʘʤʳʝ ʧʨʠʯʫʜʣʠʚʳʝ ʠ ʨʘʟʥʦʦʙʨʘʟʥʳʝ 

ʬʦʨʤʳ ʢʘʧʫʩʪ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʝ ʤʥʦʞʝʩʪʚʦʤ ʚʠʜʦʚ, 

ʦʨʠʛʠʥʘʣʴʥʳʝ ʦʚʦʱʠ, ʪʘʢʠʝ, ʢʘʢ ʫʜʦ, ʨʝʚʝʥʴ, ʢʠʪʘʡ-

ʩʢʠʡ ʤʥʦʛʦʣʝʪʥʠʡ ʣʫʢ, ʩʪʝʙʣʝʚʦʡ ʩʘʣʘʪ ʫʡʩʫʥ, ʦʨʠ-

ʛʠʥʘʣʴʥʳʝ ʤʝʣʢʠʝ ʙʘʢʣʘʞʘʥʳ, ʢʨʫʧʥʳʝ ʦʛʫʨʮʳ, 

ʩʲʝʜʦʙʥʘʷ ʣʶʬʘ, ʩʲʝʜʦʙʥʳʝ ʭʨʠʟʘʥʪʝʤʳ, ʢʣʫʙʝʥʴ-

ʢʦʚʘʷ ʩʧʘʨʞʘ ʠ ʜʨ. ɺʩʝ ʵʪʦ ʧʦʜʯʝʨʢʠʚʘʝʪ, ʯʪʦ 

çʷʧʦʥʮʳ ʣʶʙʷʪ ʨʘʟʥʦʦʙʨʘʟʠʝè (2).  

ʊʘʢʞʝ, ʚ ʦʩʪʨʦʚʥʦʡ ʗʧʦʥʠʠ ʅ. ʀ. ɺʘʚʠʣʦʚ ʟʘ-

ʤʝʪʠʣ ʥʘ ʨʳʥʢʘʭ ʙʦʣʴʰʠʝ ʦʛʫʨʮʳ. ʊʝʤʘ ʙʦʣʴʰʠʭ 

ʧʣʦʜʦʚ ʠʣʠ ʛʠʛʘʥʪʠʟʤʘ, ʝʱʝ ʥʝʩʢʦʣʴʢʦ ʨʘʟ ʙʫʜʝʪ 

ʫʧʦʤʷʥʫʪʘ ʅʠʢʦʣʘʝʤ ʀʚʘʥʦʚʠʯʝʤ ʧʨʠ ʦʧʠʩʘʥʠʠ 

ʨʘʟʥʦʦʙʨʘʟʠʷ ʨʳʥʢʦʚ ʠ ʙʘʟʘʨʦʚ ʚ ɸʣʞʠʨʝ ʠ ʊʫʥʠʩʝ. 

çʇʫʪʝʰʝʩʪʚʫʷ ʧʦ ʘʨʘʙʩʢʠʤ ʙʘʟʘʨʘʤ ʠ ʧʦ ʩʦʩʝʜʥʠʤ 

ʦʛʦʨʦʜʘʤ, ʤʳ ʥʘʪʦʣʢʥʫʣʠʩʴ ʥʘ ʦʛʨʦʤʥʳʝ ʣʫʢʦʚʠʮʳ 

ʦʙʳʢʥʦʚʝʥʥʦʛʦ ʣʫʢʘ, ʜʦʩʪʠʛʰʠʝ ʜʚʫʭ ʢʠʣʦʛʨʘʤʤʦʚ 

ʚʝʩʘ. ʕʪʦ ʥʝ ʙʳʣʦ ʥʠ ʩʣʫʯʘʡʥʦʩʪʴʶ, ʥʠ ʢʘʢʠʤ-ʣʠʙʦ 

ʧʘʨʘʜʦʢʩʦʤè. ʗʚʣʝʥʠʝ ʛʠʛʘʥʪʠʟʤʘ ʦʪʜʝʣʴʥʳʭ ʦʨʛʘ-

ʥʦʚ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʚʦʝʦʙʨʘʟʥʦʝ çʦʙʱʝʝ, ʩʧʝʮʠʬʠʯʝ-

ʩʢʦʝ ʷʚʣʝʥʠʝè, ʜʘʣʴʥʝʡʰʝʝ ʝʛʦ ʠʟʫʯʝʥʠʝ ʧʦʟʚʦʣʠʣʦ 

ʫʩʪʘʥʦʚʠʪʴ ʵʪʦ ʢʘʢ ʭʘʨʘʢʪʝʨʥʫʶ ʦʩʦʙʝʥʥʦʩʪʴ ʚʩʝʡ 

ʩʨʝʜʠʟʝʤʥʦʤʦʨʩʢʦʡ ʦʙʣʘʩʪʠ (3).  

ɺ ʉʝʚʝʨʥʦʤ ɸʬʛʘʥʠʩʪʘʥʝ ʥʘ ʙʘʟʘʨʝ ʵʢʩʧʝʜʠ-

ʮʠʷ ʚʩʝʩʦʶʟʥʦʛʦ ʠʥʩʪʠʪʫʪʘ ʨʘʩʪʝʥʠʝʚʦʜʩʪʚʘ ʥʘʰʣʘ 

ʜʳʥʠ, ʧʦ ʚʢʫʩʫ ʠ ʚʥʝʰʥʝʤʫ ʚʠʜʫ ʥʝʦʪʣʠʯʠʤʳʝ ʦʪ 

ʦʛʫʨʮʦʚ ʠ, ʥʘʦʙʦʨʦʪ, ʦʛʫʨʮʳ, ʥʘʧʦʤʠʥʘʶʱʠʝ ʥʝʢʦ-

ʪʦʨʳʝ ʨʘʟʥʦʚʠʜʥʦʩʪʠ ʜʳʥʴ. 

ɺ ʍʦʨʝʟʤʝ, ɸʤʫ-ɼʘʨʴʝ ʥʘ ʙʘʟʘʨʝ ʙʳʣʠ ʨʝʜʢʠʝ 

ʬʦʨʤʳ ʤʦʨʢʦʚʠ: çʤʦʨʢʦʚʴ ʙʝʣʘʷ ʠ ʬʦʨʤʳ ʩ ʩʠʣʴʥʦ 

ʚʳʨʘʞʝʥʥʦʡ ʘʥʪʦʮʠʘʥʦʚʦʡ ʬʠʦʣʝʪʦʚʦʡ ʦʢʨʘʩʢʦʡè. 

ʅʘ ʙʘʟʘʨʘʭ ʊʫʨʢʝʩʪʘʥʘ ʠ ʉʝʚʝʨʥʦʛʦ ɸʬʛʘʥʠʩʪʘʥʘ ī 

ʞʝʣʪʫʶ ʤʦʨʢʦʚʴ. 

ɺ ʢʘʯʝʩʪʚʝ ʧʨʠʤʝʨʘ ʥʦʚʳʭ ʚʦʟʤʦʞʥʦʩʪʝʡ ʧʨʠ 

ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʨʘʩʪʝʥʠʡ ʷʚʣʷʝʪʩʷ ʦʧʠʩʘʥʠʝ çʂʫʩ-

ʢʫʩʘè, ʩʚʦʝʛʦ ʨʦʜʘ çʧʰʝʥʠʯʥʳʡ ʨʠʩè. ɺ ʦʩʥʦʚʝ ʣʝ-

ʞʠʪ ʪʝʭʥʦʣʦʛʠʷ ʬʝʨʤʝʥʪʘʪʠʚʥʦʡ ʦʙʨʘʙʦʪʢʠ ʩʝʤʷʥ 

ʧʰʝʥʠʮʳ. ɺʪʦʨʳʤ ʧʨʠʤʝʨʦʤ ʷʚʣʷʝʪʩʷ ʧʨʠʤʝʥʝʥʠʝ 

ʨʘʩʪʝʥʠʷ ʢʝʥʜʳʨʴ ï Apocynum venetum L, çʢʦʪʦʨʳʡ 

ʚ ʙʦʣʴʰʦʤ ʢʦʣʠʯʝʩʪʚʝ ʚ ʜʠʢʦʤ ʚʠʜʝ ʧʨʦʠʟʨʘʩʪʘʝʪ 

ʥʘ ɸʤʫ-ɼʘʨʴʝ.è çʅʘ ʙʘʟʘʨʘʭ ʍʦʨʝʟʤʘ, ʚ ʍʠʚʝ, ʚ ʋʨ-

ʛʝʥʯʝ, ʊʘʞʘʫʟʝ ʤʦʞʥʦ ʚʠʜʝʪʴ ʤʥʦʛʦ ʠʟʜʝʣʠʡ ʠʟ ʢʝʥ-

ʜʳʨʷ ï ʚʝʨʝʚʢʠ, ʛʨʫʙʳʝ ʩʝʪʢʠ. ɹʦʣʝʝ ʩʝʨʴʝʟʥʦʛʦ 

ʟʥʘʯʝʥʠʷ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʢʝʥʜʳʨʷ ʧʦʢʘ ʥʝ ʧʦʣʫ-

ʯʠʣʦè (2). 

ʅʘ ʧʨʠʤʝʨʝ ʘʥʘʣʠʟʘ ʙʘʟʘʨʘ ʥʘ ʩʝʚʝʨʥʦʤ ɸʬʛʘ-

ʥʠʩʪʘʥʝ ʚ ʊʘʣʠʭʘʥʝ ʅ. ʀ. ɺʘʚʠʣʦʚ ʦʪʤʝʯʘʝʪ ʥʘʣʠ-

ʯʠʝ ʜʠʢʠʭ ʜʳʥʴ, ʛʠʙʨʠʜʦʚ ʪʳʢʚʳ ʠ ʜʳʥʠ. ʀʟʨʝʜʢʘ 

ʥʘ ʙʘʟʘʨʘʭ ʤʦʞʥʦ ʚʠʜʝʪʴ ʜʠʢʠʝ ʜʳʥʠ. çʅʘ ʙʘʟʘʨʝ 

ʥʘʤ ʙʳʣ ʧʨʝʜʣʦʞʝʥ ʘʨʙʫʟ, ʢʦʪʦʨʳʡ ʧʦ ʚʥʝʰʥʝʤʫ 

ʚʠʜʫ, ʧʦ ʬʦʨʤʝ ʧʣʦʜʘ ʠ ʧʦ ʪʠʧʠʯʥʦʡ ʦʨʘʥʞʝʚʦ-ʙʫ-

ʨʦʡ ʦʢʨʘʩʢʝ ʥʝ ʦʪʣʠʯʘʣʩʷ ʦʪ ʪʳʢʚʳ. ɺʩʢʨʳʪʠʝ ʵʪʦʡ 

çʊʳʢʚʳè ʦʙʥʘʨʫʞʠʣʦ ʚʥʫʪʨʝʥʥʶʶ ʧʨʠʨʦʜʫ ʘʨʙʫʟʘ, 

ʪʠʧʠʯʥʳʝ ʩʝʤʝʥʘ ʠ ʚʢʫʩ ʘʨʙʫʟʘ. ɽʱʝ ɸʤʬʝʣʴʜ ʦʧʠ-

ʩʳʚʘʣ ʪʳʢʚʳ-ʜʳʥʠ Kurbis-melon. ʀʟʚʝʩʪʥʳ ʜʳʥʠ, 

ʧʦ ʚʢʫʩʫ ʠ ʚʥʝʰʥʝʤʫ ʚʠʜʫ ʥʝʦʪʣʠʯʠʤʳʝ ʦʪ ʦʛʫʨ-

ʮʦʚ, ʠ ʥʘʦʙʦʨʦʪ, ʦʛʫʨʮʳ, ʥʘʧʦʤʠʥʘʶʱʠʝ ʥʝʢʦʪʦʨʳʝ 

ʨʘʟʥʦʚʠʜʥʦʩʪʠ ʜʳʥʴè(2).  

ʆʜʥʦʡ ʠʟ ʚʘʞʥʝʡʰʠʭ ʟʘʩʣʫʛ ʙʦʪʘʥʠʯʝʩʢʦʛʦ 

ʫʯʝʥʠʷ ʣʠʥʝʝʚʩʢʦʛʦ ʚʠʜʘ ʷʚʣʷʝʪʩʷ ʫʩʪʘʥʦʚʣʝʥʠʝ ʦʩ-

ʥʦʚʥʦʛʦ ʘʨʝʘʣʘ ʝʛʦ ʧʝʨʚʠʯʥʦʛʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ. 

ʇʦ ʧʨʠʟʥʘʥʠʶ ʩʘʤʦʛʦ ʅ. ʀ. ɺʘʚʠʣʦʚʘ, çʧʨʦʥʠ-

ʢʘʷ ʚ ʣʶʙʫʶ ʩʪʨʘʥʫ, ʭʦʪʝʣʦʩʴ ʩʜʝʣʘʪʴ ʦʯʝʥʴ ʤʥʦʛʦ, 

ʧʦʥʷʪʴ çʟʝʤʣʝʜʝʣʴʯʝʩʢʫʶ ʜʫʰʫè ʵʪʦʡ ʩʪʨʘʥʳ, ʝʝ 

ʫʩʣʦʚʠʷ, ʦʩʚʦʠʪʴ ʝʝ ʚʠʜʦʚʦʡ ʠ ʩʦʨʪʦʚʦʡ ʩʦʩʪʘʚ, 

ʚʟʷʪʴ ʠʟ ʥʝʝ ʥʘʠʙʦʣʝʝ ʥʫʞʥʦʝ ʠ ʩʚʷʟʘʪʴ ʚ ʝʜʠʥʦʝ ʮʝ-

ʣʦʝ ʜʘʥʥʦʡ ʤʝʩʪʥʦʩʪʠ, ʩ ʵʚʦʣʶʮʠʝʡ ʤʠʨʦʚʦʛʦ ʟʝʤ-

ʣʝʜʝʣʠʷ, ʤʠʨʦʚʦʛʦ ʨʘʩʪʝʥʠʝʚʦʜʩʪʚʘ.è ʇʨʠ ʧʦʩʝʱʝ-

ʥʠʠ ʢʘʞʜʦʡ ʩʪʨʘʥʳ ʅ. ʀ. ɺʘʚʠʣʦʚ ʥʝʧʨʝʤʝʥʥʦ ʜʝ-

ʪʘʣʴʥʦ ʫʟʥʘʚʘʣ ʦ ʚʩʝʭ ʚʳʨʘʱʠʚʘʝʤʳʭ ʪʘʤ 

ʢʫʣʴʪʫʨʥʳʭ ʨʘʩʪʝʥʠʷʭ, ʚʳʜʝʣʷʣ ʥʘʠʙʦʣʝʝ ʚʘʞʥʳʝ ʚ 

ʝʝ ʵʢʦʥʦʤʠʢʝ, ʧʨʠʚʦʜʠʣ ʥʘʟʚʘʥʠʷ ʩʦʨʪʦʚ, ʦʙʨʘʱʘʣ 

ʚʥʠʤʘʥʠʝ ʥʘ ʦʩʦʙʝʥʥʦʩʪʠ ʘʛʨʦʪʝʭʥʠʢʠ ʠ ʜʨ.  

ʅ. ʀ. ɺʘʚʠʣʦʚʳʤ ʙʳʣ ʟʘʣʦʞʝʥ ʤʝʪʦʜʦʣʦʛʠʯʝ-

ʩʢʠʡ ʧʦʜʭʦʜ ʚ ʧʦʠʩʢʝ ʥʦʚʳʭ ʚʠʜʦʚ, ʚʠʜʦʚʦʛʦ ʨʘʟʥʦ-

ʦʙʨʘʟʠʷ ʤʝʩʪʥʦʡ ʬʣʦʨʳ, ʠʥʬʦʨʤʘʮʠʠ ʧʦ ʠʩʧʦʣʴʟʦ-

ʚʘʥʠʶ ʘʛʨʦʢʫʣʴʪʫʨ ʯʝʨʝʟ ʧʦʩʝʱʝʥʠʝ ʨʳʥʢʦʚ ʠ ʙʘʟʘ-

ʨʦʚ. ʇʦʜʪʚʝʨʞʜʝʥʠʝ ʵʪʦʤʫ ʷʚʣʷʶʪʩʷ ʥʘʫʯʥʳʝ 

ʦʪʯʝʪʳ ʠʣʠ ʢʥʠʛʠ ʙʦʪʘʥʠʢʦʚ-ʛʝʥʝʪʠʢʦʚ ɺʀʈʘ, ʛʜʝ 

ʪʘʢʞʝ ʤʦʞʥʦ ʚʩʪʨʝʪʠʪʴ ʦʧʠʩʘʥʠʝ ʤʝʩʪʥʳʭ ʛʝʥʦʪʠ-

ʧʦʚ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʨʘʩʪʝʥʠʡ ʥʘ ʙʘʟʘʨʘʭ ʠʣʠ 

ʨʳʥʢʘʭ. ɺ ʢʥʠʛʝ ʇ. ɸ. ɹʘʨʘʥʦʚʘ çɺ ʪʨʦʧʠʯʝʩʢʦʡ 

ɸʬʨʠʢʝè (1956) ʘʥʘʣʠʟʠʨʫʝʪʩʷ, ʢʘʢʠʝ ʢʫʣʴʪʫʨʳ 

ʤʦʞʥʦ ʚʩʪʨʝʪʠʪʴ ʥʘ ʙʘʟʘʨʝ. ʅʘʧʨʠʤʝʨ, ʧʨʠ ʧʦʩʝʱʝ-

ʥʠʠ ʙʘʟʘʨʘ ʚ ʂʘʥʢʘʥʝ çʢʦʝ-ʢʪʦ ʧʨʦʜʘʝʪ ʢʫʯʢʠ ʤʝʣ-

ʢʠʭ ʢʣʫʙʥʝʡ ʢʘʨʪʦʬʝʣʷ, ʙʘʢʣʘʞʘʥʳ, ʧʦʭʦʞʠʝ ʥʘ ʪʦ-

ʤʘʪʳ, ʥʝʟʨʝʣʳʝ ʧʣʦʜʳ ʙʘʤʠʠ, ʥʘʟʳʚʘʝʤʦʡ ʟʜʝʩʴ 

çʛʦʤʙʦè. ɹʦʣʝʝ ʩʦʣʠʜʥʳʝ ʧʦʨʮʠʠ ʪʦʚʘʨʘ ʫ ʪʦʨʛʦʚ-

ʮʝʚ ʥʝʦʙʦʜʨʘʥʥʳʤ ʨʠʩʦʤ. ʄʥʦʛʦ ʠʟʜʝʣʠʡ ʠʟ 

ʪʳʢʚʳ-ʛʦʨʣʷʥʢʠè. ʋʧʦʤʠʥʘʶʪʩʷ ʨʘʟʣʠʯʥʳʝ ʪʠʧʳ 

ʙʘʥʘʥʦʚ, ʣʫʢ, ʯʝʩʥʦʢ, ʘ ʪʘʢʞʝ ʪʘʙʘʢ, ʢʦʪʦʨʳʝ ʫʯʝ-

ʥʳʝ ʫʚʠʜʝʣʠ ʥʘ ʨʳʥʢʝ (1).  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʡ ʘʥʘʣʠʟ ʨʳʥ-

ʢʦʚ ʠ ʙʘʟʘʨʦʚ ʥʘ ʦʩʥʦʚʝ ʪʨʫʜʦʚ ʘʢʘʜʝʤʠʢʘ ʅ. ʀ. ɺʘ-

ʚʠʣʦʚʘ ʧʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘʣ ʤʝʪʦʜʠʯʝʩʢʠʡ ʧʦʜʭʦʜ, 

ʧʦʟʚʦʣʷʶʱʠʡ ʩʦʙʨʘʪʴ ʤʘʪʝʨʠʘʣ ʧʦ ʵʥʜʝʤʠʯʥʳʤ ʚʠ-

ʜʘʤ ʨʘʩʪʝʥʠʡ, ʨʝʜʢʠʤ ʬʦʨʤʘʤ (ʛʠʛʘʥʪʩʢʠʝ ʧʣʦʜʳ) 

ʠʣʠ ʛʝʥʦʪʠʧʘʤ ʩ ʜʨʝʚʥʠʤʠ ʧʨʠʟʥʘʢʘʤʠ: ʥʘʧʨʠʤʝʨ, 

ʧʦʣʫʥʠʞʥʷʷ ʟʘʚʷʟʴ ʫ ʪʳʢʚʝʥʥʳʭ ʢʫʣʴʪʫʨ; ʤʥʦ-

ʛʦʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʩʝʣʴʩʢʦʭʦʟʷʡ-

ʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ ʚ ʧʨʠʚʷʟʢʝ ʢ ʤʝʩʪʥʦʩʪʠ ʚʦʟʜʝʣʳ-

ʚʘʥʠʷ. ʇʨʠ ʦʧʠʩʘʥʠʠ ʨʘʟʥʦʦʙʨʘʟʠʷ ʨʳʥʢʦʚ ʠ ʙʘʟʘ-

ʨʦʚ, ʅ. ʀ. ɺʘʚʠʣʦʚ ʧʨʝʜʣʦʞʠʣ ʤʝʪʦʜʠʯʝʩʢʠʡ 

ʧʦʜʭʦʜ ʢ ʧʦʠʩʢʫ ʥʦʚʳʭ ʨʝʩʫʨʩʦʚ ʠʥʬʦʨʤʘʮʠʠ ʧʦ 

ʠʩʪʦʨʠʠ ʘʛʨʦʥʦʤʠʯʝʩʢʦʡ ʥʘʫʢʠ, ʚʠʜʦʚʦʤʫ ʨʘʟʥʦʦʙ-

ʨʘʟʠʶ ʠ ʘʨʭʝʦʛʝʥʝʪʠʢʝ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʨʘʩ-

ʪʝʥʠʡ. 
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ɸʥʥʦʪʘʮʠʷ. 

ʇʨʦʚʝʜʝʥʘ ʧʨʝʜʚʘʨʠʪʝʣʴʥʘʷ ʦʮʝʥʢʘ ʫʨʦʞʘʡʥʦʩʪʠ ʥʦʚʳʭ ʩʦʨʪʦʚ ʷʨʦʚʦʛʦ ʷʯʤʝʥʷ ʚ ʫʩʣʦʚʠʷʭ ʊʘʤʙʦʚ-

ʩʢʦʡ ʦʙʣʘʩʪʠ. ɺʳʷʚʣʝʥʳ ʥʘʠʙʦʣʝʝ ʧʨʦʜʫʢʪʠʚʥʳʝ ʩʦʨʪʘ ï ʇʠʦʥʝʨ, Fokus, ɸʚʘʣʦʥ, Fatima, Amadora ʠ 

Fandaga. ʀʭ ʫʨʦʞʘʡʥʦʩʪʴ ʧʨʝʚʦʩʭʦʜʠʣʘ ʩʦʨʪ-ʩʪʘʥʜʘʨʪ ʂʚʝʥʯ (39,4 ʮ/ʛʘ) ʥʘ 9,5 ï 15,2 ʮ/ʛʘ.  

Abstract. 

A preliminary assessment of the yield of new varieties of spring barley in the conditions of the Tambov region. 

The most productive varieties have been identified - Pioner, Focus, Avalon, Fatima, Amadora and Fandanga. 

Their yield exceeded the variety standard Quench (39,4 c/ha) by 9,5 ï 15,2 c/ha. 
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ʗʨʦʚʦʡ ʷʯʤʝʥʴ ʟʘʥʠʤʘʝʪ ʟʥʘʯʠʪʝʣʴʥʳʝ ʧʦʩʝʚ-

ʥʳʝ ʧʣʦʱʘʜʠ ʚ ʎʝʥʪʨʘʣʴʥʦ-ʏʝʨʥʦʟʝʤʥʦʤ ʨʝʛʠʦʥʝ. 

ʇʦ ʵʪʦʤʫ ʧʦʢʘʟʘʪʝʣʶ ʦʥ ʥʘʭʦʜʠʪʩʷ ʥʘ ʚʪʦʨʦʤ ʤʝʩʪʝ 

ʧʦʩʣʝ ʦʟʠʤʦʡ ʧʰʝʥʠʮʳ. ɿʝʨʥʦ ʷʯʤʝʥʷ ʰʠʨʦʢʦ ʠʩ-

ʧʦʣʴʟʫʝʪʩʷ ʚ ʞʠʚʦʪʥʦʚʦʜʩʪʚʝ ʜʣʷ ʧʨʠʛʦʪʦʚʣʝʥʠʷ 

ʢʦʤʙʠʢʦʨʤʦʚ, ʠʟ ʥʝʛʦ ʧʨʦʠʟʚʦʜʷʪ ʨʘʟʣʠʯʥʳʝ 

ʢʨʫʧʳ, ʢʦʪʦʨʳʝ ʦʪʣʠʯʘʶʪʩʷ ʧʦʚʳʰʝʥʥʦʡ ʧʠʪʘʪʝʣʴ-

ʥʦʩʪʴʶ. ʆʩʦʙʦʝ ʤʝʩʪʦ ʵʪʘ ʢʫʣʴʪʫʨʘ ʟʘʥʠʤʘʝʪ ʚ ʧʠ-

ʚʦʚʘʨʝʥʥʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ. ʉʦʚʨʝʤʝʥʥʳʝ ʩʦʨʪʘ 

ʷʯʤʝʥʷ ʦʪʣʠʯʘʶʪʩʷ ʚʳʩʦʢʦʡ ʧʦʪʝʥʮʠʘʣʴʥʦʡ ʫʨʦ-

ʞʘʡʥʦʩʪʴʶ. ʅʦ ʨʝʘʣʠʟʘʮʠʷ ʵʪʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʯʘʩʪʦ 

ʟʘʚʠʩʠʪ ʦʪ ʧʨʦʷʚʣʝʥʠʷ ʣʫʯʰʠʭ ʛʝʥʝʪʠʯʝʩʢʠʭ ʦʩʦ-

ʙʝʥʥʦʩʪʝʡ ʩʦʨʪʘ ʚ ʨʝʛʠʦʥʝ ʚʦʟʜʝʣʳʚʘʥʠʷ. ʇʦʵʪʦʤʫ 

ʥʝ ʚʩʝ ʩʦʨʪʘ ʦʙʣʘʜʘʶʪ ʦʜʠʥʘʢʦʚʦʡ ʧʨʦʜʫʢʪʠʚʥʦ-

ʩʪʴʶ ʚ ʪʝʭ ʠʣʠ ʠʥʳʭ ʧʦʯʚʝʥʥʦ-ʢʣʠʤʘʪʠʯʝʩʢʠʭ 

ʫʩʣʦʚʠʷʭ. ɼʣʷ ʚʳʷʚʣʝʥʠʷ ʥʘʠʙʦʣʝʝ ʫʨʦʞʘʡʥʳʭ ʩʦʨ-

ʪʦʚ ʧʨʦʚʦʜʷʪ ʠʭ ʠʩʧʳʪʘʥʠʝ ʚ ʧʦʣʝʚʳʭ ʫʩʣʦʚʠʷʭ. ʊʘ-

ʢʠʝ ʠʩʧʳʪʘʥʠʷ ʚʝʜʫʪʩʷ ʥʘ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʩʦʨʪʦ-

ʠʩʧʳʪʘʪʝʣʴʥʳʭ ʩʪʘʥʮʠʷʭ, ʩʦʨʪʦʫʯʘʩʪʢʘʭ, ʥʘʫʯʥʦ-

ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʭ ʫʯʨʝʞʜʝʥʠʷʭ. ʇʦ ʜʘʥʥʳʤ 

ʩʦʨʪʦʠʩʧʳʪʘʥʠʷ ʩʦʩʪʘʚʣʷʝʪʩʷ ʟʘʢʣʶʯʝʥʠʝ ʦ ʧʨʠ-

ʛʦʜʥʦʩʪʠ ʩʦʨʪʘ ʜʣʷ ʚʦʟʜʝʣʳʚʘʥʠʷ ʚ ʢʦʥʢʨʝʪʥʦʤ ʨʝ-

ʛʠʦʥʝ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʨʘʟʣʠʯʥʳʤʠ ʥʘʫʯʥʳʤʠ 

ʫʯʨʝʞʜʝʥʠʷʤʠ ʠ ʬʠʨʤʘʤʠ ʧʨʝʜʣʘʛʘʝʪʩʷ ʰʠʨʦʢʠʡ 

ʥʘʙʦʨ ʩʦʨʪʦʚ ʷʨʦʚʦʛʦ ʷʯʤʝʥʷ ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ ʠʭ ʠʩ-

ʧʳʪʘʥʠʷ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ, ʥʝʩʦʤʥʝʥʥʳʡ ʠʥʪʝʨʝʩ 

ʧʨʝʜʩʪʘʚʣʷʣʦ ʧʨʦʚʝʩʪʠ ʭʦʟʷʡʩʪʚʝʥʥʫʶ ʦʮʝʥʢʫ ʥʦ-

ʚʳʭ ʩʦʨʪʦʚ ʵʪʦʡ ʢʫʣʴʪʫʨʳ ʚ ʫʩʣʦʚʠʷʭ ʊʘʤʙʦʚʩʢʦʡ 

ʦʙʣʘʩʪʠ.  

ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ. ɺ ʢʘʯʝʩʪʚʝ ʤʘʪʝʨʠʘʣʘ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʠʩʧʦʣʴʟʦʚʘʣʩʷ ʩʝʤʝʥʥʦʡ ʤʘʪʝʨʠʘʣ 

ʷʨʦʚʦʛʦ ʷʯʤʝʥʷ ʩʦʨʪʦʚ: ʂʚʝʥʯ, ʀʨʠʥʘ, ʆʚʝʨʪʶʨ, 

ʇʠʦʥʝʨ, ʇʣʘʥʝʪ, ɸʚʘʣʦʥ, Amadora, Fatima, Laureate, 

Fandaga, Fokus ʠ Orbiter. ʇʦʣʝʚʳʝ ʦʧʳʪʳ ʟʘʢʣʘʜʳ-

ʚʘʣʠ ʩʦʛʣʘʩʥʦ ʤʝʪʦʜʠʯʝʩʢʦʛʦ ʨʫʢʦʚʦʜʩʪʚʘ ɹ.ɸ. ɼʦ-

ʩʧʝʭʦʚʘ [1]. ɺ ʢʘʯʝʩʪʚʝ ʩʦʨʪʘ-ʩʪʘʥʜʘʨʪʘ ʠʩʧʦʣʴʟʦ-

ʚʘʣʩʷ ʩʦʨʪ ʂʚʝʥʯ (st). ʇʦʩʝʚ ʜʝʣʷʥʦʢ ʧʨʦʚʦʜʠʣʩʷ ʩʝ-

ʣʝʢʮʠʦʥʥʦʡ ʩʝʷʣʢʦʡ ʉʂʉ-6-10. ʇʣʦʱʘʜʴ ʦʧʳʪʥʦʡ 

ʜʝʣʷʥʢʠ ï ʜʝʩʷʪʴ ʢʚʘʜʨʘʪʥʳʭ ʤʝʪʨʦʚ, ʧʦʚʪʦʨʥʦʩʪʴ 

ʯʝʪʳʨʝʭʢʨʘʪʥʘʷ, ʨʘʟʤʝʱʝʥʠʝ ʨʝʥʜʦʤʠʟʠʨʦʚʘʥʥʦʝ. 

ʋʨʦʞʘʡ ʟʝʨʥʘ ʦʧʨʝʜʝʣʷʣʠ ʤʝʪʦʜʦʤ ʧʨʷʤʦʛʦ ʢʦʤ-

ʙʘʡʥʠʨʦʚʘʥʠʷ, ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʤʘʣʦʛʘʙʘʨʠʪʥʦʛʦ 

ʢʦʤʙʘʡʥʘ çHege-125è. ʉʪʘʪʠʩʪʠʯʝʩʢʘʷ ʦʙʨʘʙʦʪʢʘ 

ʧʦʣʫʯʝʥʥʳʭ ʜʘʥʥʳʭ ʧʨʦʚʦʜʠʣʘʩʴ ʩ ʧʨʠʤʝʥʝʥʠʝʤ 

ʢʦʤʧʴʶʪʝʨʥʦʡ ʪʝʭʥʠʢʠ ʠ ʧʨʦʛʨʘʤʤʳ çʉʪʘʪʠ-

ʩʪʠʢʘè. 

ʈʝʟʫʣʴʪʘʪʳ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʚʝʜʝʥʥʳʭ ʠʩʩʣʝ-

ʜʦʚʘʥʠʡ (2018 ʛʦʜ) ʙʳʣʦ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʥʘʠʙʦʣʴ-

ʰʝʡ (54,6 ʮ/ʛʘ) ʫʨʦʞʘʡʥʦʩʪʴʶ ʦʙʣʘʜʘʣ ʩʦʨʪ ʇʠʦ-

ʥʝʨ. ʇʦ ʵʪʦʤʫ ʧʦʢʘʟʘʪʝʣʶ ʦʥ ʧʨʝʚʦʩʭʦʜʠʣ ʩʦʨʪ-

ʩʪʘʥʜʘʨʪ ʂʚʝʥʯ ʥʘ 15,2 ʮ/ʛʘ (38,6 %). ʕʪʦ ʙʳʣʦ ʧʦʜ-

ʪʚʝʨʞʜʝʥʦ ʜʘʥʥʳʤʠ ʩʪʘʪʠʩʪʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʠ: ʥʦ-

ʤʝʨ ʛʨʫʧʧʳ ï ʧʣʶʩ ʪʨʠ. ʅʘ ʚʪʦʨʦʤ ʤʝʩʪʝ ʧʦ ʫʨʦ-

ʞʘʡʥʦʩʪʠ ʥʘʭʦʜʠʣʠʩʴ ʩʦʨʪʘ Fokus (51,5 ʮ/ʛʘ), ɸʚʘ-

ʣʦʥ (51,4 ʮ/ʛʘ), Fatima (50,1 ʮ/ʛʘ), Amadora (49,2 

ʮ/ʛʘ) ʠ Fandaga (48,9 ʮ/ʛʘ). ʆʥʠ ʧʨʝʚʳʰʘʣʠ ʩʦʨʪ-

ʩʪʘʥʜʘʨʪ ʥʘ 9,5 ï 12,1 ʮ/ʛʘ (24,1 ï 30,7 %). ʀʭ ʥʦʤʝʨ 

ʛʨʫʧʧʳ ʧʦ ʩʪʘʪʠʩʪʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʝ ʩʦʩʪʘʚʠʣ 

ʧʣʶʩ ʜʚʘ. ʅʝʩʢʦʣʴʢʦ ʤʝʥʴʰʘʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʦʪ-

ʤʝʯʝʥʘ ʫ ʩʦʨʪʦʚ Orbiter (46,8 ʮ/ʛʘ), Laureate (46,2 

ʮ/ʛʘ) ʠ ʇʣʘʥʝʪ (45,9 ʮ/ʛʘ). ɼʘʥʥʳʝ ʩʦʨʪʘ ʧʨʝʚʦʩʭʦ-

ʜʠʣʠ ʩʪʘʥʜʘʨʪ ʥʘ 6,5 ï 7,4 ʮ/ʛʘ (16,5 ï 18,8 %). ʅʦ-

ʤʝʨ ʠʭ ʛʨʫʧʧʳ ʧʦ ʩʪʘʪʠʩʪʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʝ ʩʦʩʪʘ-

ʚʠʣ ʧʣʶʩ ʦʜʠʥ. ʋʨʦʞʘʡʥʦʩʪʴ ʩʦʨʪʦʚ ʀʨʠʥʘ ʠ ʆʚʝʨ-

ʪʶʨ ʥʘʭʦʜʠʣʘʩʴ ʥʘ ʫʨʦʚʥʝ ʩʦʨʪʘ-ʩʪʘʥʜʘʨʪʘ ʂʚʝʥʯ 

(39,4 ʮ/ʛʘ) ʠ ʩʦʩʪʘʚʠʣʘ 42,6 ʠ 42,3 ʮ/ʛʘ, ʩʦʦʪʚʝʪ-

ʩʪʚʝʥʥʦ. ʅʦʤʝʨ ʛʨʫʧʧʳ ʧʦ ʩʪʘʪʠʩʪʠʯʝʩʢʦʡ ʦʙʨʘ-

ʙʦʪʢʝ ʟʜʝʩʴ ʪʘʢʦʡ ʞʝ ʢʘʢ ʫ ʩʪʘʥʜʘʨʪʘ ï ʥʫʣʝʚʦʡ. 

ʂʨʠʪʝʨʠʡ ʜʦʩʪʦʚʝʨʥʦʩʪʠ ï ʥʘʠʤʝʥʴʰʘʷ ʩʫʱʝʩʪʚʝʥ-

ʥʘʷ ʨʘʟʥʦʩʪʴ (ʅʉʈ05) ʩʦʩʪʘʚʠʣʘ ʚ ʦʧʳʪʝ 4,4 ʮ/ʛʘ.  

ʀʩʭʦʜʷ ʠʟ ʧʦʣʫʯʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʤʦʞʥʦ ʩʢʘ-

ʟʘʪʴ, ʯʪʦ ʧʨʦʚʝʜʝʥʥʳʝ ʠʩʧʳʪʘʥʠʷ ʧʦʟʚʦʣʠʣʠ ʚʳ-

ʷʚʠʪʴ ʩʦʨʪʘ ʷʨʦʚʦʛʦ ʷʯʤʝʥʷ, ʦʙʣʘʜʘʶʱʠʝ ʜʦʩʪʘ-

ʪʦʯʥʦ ʚʳʩʦʢʦʡ ʫʨʦʞʘʡʥʦʩʪʴʶ (48,9 ï 54,6 ʮ/ʛʘ) ʧʦ 

ʩʨʘʚʥʝʥʠʶ ʩ ʩʦʨʪʦʤ-ʩʪʘʥʜʘʨʪʦʤ ʂʚʝʥʯ (39,4 ʮ/ʛʘ). 

ʕʪʦ ʩʦʨʪʘ ʇʠʦʥʝʨ, Fokus, ɸʚʘʣʦʥ, Fatima, Amadora 

ʠ Fandaga. ʇʦʣʫʯʝʥʥʳʝ ʜʘʥʥʳʝ ʤʦʛʫʪ ʙʳʪʴ ʠʩʧʦʣʴ-

ʟʦʚʘʥʳ ʧʨʠ ʨʝʰʝʥʠʠ ʚʦʧʨʦʩʘ ʦʙ ʠʭ ʨʘʡʦʥʠʨʦʚʘʥʠʠ 

ʠ ʚʦʟʜʝʣʳʚʘʥʠʠ ʚ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʫʩʣʦʚʠʷʭ.  

ʉʧʠʩʦʢ ʠʩʧʦʣʴʟʦʚʘʥʥʦʡ ʣʠʪʝʨʘʪʫʨʳ 

1. ɼʦʩʧʝʭʦʚ ɹ.ɸ. ʇʣʘʥʠʨʦʚʘʥʠʝ ʧʦʣʝʚʦʛʦ 

ʦʧʳʪʘ ʠ ʩʪʘʪʠʩʪʠʯʝʩʢʘʷ ʦʙʨʘʙʦʪʢʘ ʝʛʦ ʜʘʥʥʳʭ. ʄ.: 

ʂʦʣʦʩ, 1972. 207 ʩ. 
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THE BEST APPROXIMATION OF A FUNCTION IN LORENTZ SPACE  

 

ɸʥʥʦʪʘʮʠʷ. 

ɺ ʩʪʘʪʴʝ ʧʦʢʘʟʘʥʘ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʧʨʠʤʝʥʝʥʠʷ ʤʝʪʦʜʘ ʧʨʠʙʣʠʞʝʥʠʷ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ ʃʦʨʝʥʮʘ. ʇʨʠ-

ʚʦʜʷʪʩʷ ʚʳʯʠʩʣʝʥʠʷ ʠ ʜʦʢʘʟʘʪʝʣʴʩʪʚʘ ʚʳʰʝʩʢʘʟʘʥʥʳʭ ʧʦʥʷʪʠʡ.  

ʕʪʠ ʫʪʚʝʨʞʜʝʥʠʷ ʰʠʨʦʢʦ ʧʨʠʤʝʥʷʶʪʩʷ ʚ ʬʫʥʢʮʠʦʥʘʣʴʥʦʤ ʘʥʘʣʠʟʝ ʠ ʤʝʪʦʜʳ ʠʩʯʠʩʣʝʥʠʷ ʝʱʝ ʭʦʨʦʰʦ 

ʧʨʠʤʝʥʷʶʪ ʚ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤʘʭ ʜʣʷ ʙʳʩʪʨʦʛʦ ʠʩʯʠʩʣʝʥʠʷ ʘʣʛʦʨʠʪʤʦʚ. 

Abstract. 

The article shows the effectiveness of the application of the approximation method in Lorentz space. The 

calculations and proofs of the above concepts are given.  

These statements are widely used in functional analysis and calculus methods are still well used in infor-

mation systems for the rapid calculation of algorithms 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʧʨʦʩʪʨʘʥʩʪʚʦ, ʧʨʦʠʟʚʦʜʥʘʷ ʬʫʥʢʮʠʠ, ʧʨʠʙʣʠʞʝʥʠʷ, ʢʦʵʬʬʠʮʠʝʥʪʳ ʌʫʨʴʝ, ʪʨʠʛʦ-

ʥʦʤʝʪʨʠʯʝʩʢʠʝ ʧʦʣʠʥʦʤʳ, ʥʝʧʨʝʨʳʚʥʘʷ ʬʫʥʢʮʠʷ, ʤʫʣʴʪʠʧʣʠʢʘʪʦʨʳ. 

Key words: space, derivative of a function, approximation, Fourier coefficients, trigonometric polynomials, 

continuous function, multipliers. 
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ʋʩʣʦʚʠʝ ʩʫʱʝʩʪʚʦʚʘʥʠʷ ʧʨʦʠʟʚʦʜʥʦʡ ()rf  ʥʝʧʨʝʨʳʚʥʦʡ ʬʫʥʢʮʠʠ f ʫʩʪʘʥʦʚʠʣ ʉ.ɹ.ʉʪʝʯʢʠʥ [2]. ʕʪʦʪ 

ʚʦʧʨʦʩ ʚ ʪʝʨʤʠʥʘʭ ʥʘʠʣʫʯʰʝʛʦ ʧʨʠʙʣʠʞʝʥʠʷ ʬʫʥʢʮʠʠ ()( )¤<¢Í pTLf p 1,  ʠʩʩʣʝʜʦʚʘʣ ʄ.ʌ.ʊʠʤʘʥ 

[3]. ʆ.ɺ.ɹʝʩʦʚ [4] ʜʦʢʘʟʘʣ ʫʩʠʣʝʥʥʳʡ ʚʘʨʠʘʥʪ ʪʝʦʨʝʤʳ ʄ.ʌ.ʊʠʤʘʥʘ ʚ ʩʣʫʯʘʝ ¤<<p1 . ɺ [5], [6] 

ʠʩʩʣʝʜʦʚʘʥʳ ʫʩʣʦʚʠʷ ʩʫʱʝʩʪʚʦʚʘʥʠʷ ʧʨʦʠʟʚʦʜʥʦʡ ʧʦʣʦʞʠʪʝʣʴʥʦʛʦ ʧʦʨʷʜʢʘ ʬʫʥʢʮʠʠ 

()( )¤<<Í pTLf p 1, . 

ʕʪʠ ʚʦʧʨʦʩʳ ʚ ʚʝʩʦʚʦʤ ʧʨʦʩʪʨʘʥʪʚʝ ʃʦʨʝʥʮʘ ʠʩʩʣʝʜʦʚʘʥʳ ʚ [7]. ɺ ʯʘʩʪʥʦʩʪʠ, ʠʟ ʪʝʦʨʝʤʳ 3 [7] ʩʣʝʜʫʝʪ 

ʊʝʦʨʝʤʘ ɸ. ʇʫʩʪʴ ¤<<p1  ʠ 21 ¢<t  ʠʣʠ ¤<<p2  ʠ ¤<¢t2 . ɽʩʣʠ ()TLf pt,Í  ʠ 
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ʄʳ ʜʦʢʘʞʝʤ ʥʝʢʦʪʦʨʦʤ ʩʤʳʩʣʝ ʦʙʨʘʪʥʦʝ ʫʪʚʝʨʞʜʝʥʠʝ ʢ ʪʝʦʨʝʤʝ ɸ. ɼʣʷ ʵʪʦʛʦ ʚʦʩʧʦʣʴʟʫʝʤʩʷ 

ʩʣʝʜʫʶʱʠʤ ʫʪʚʝʨʞʜʝʥʠʝʤ. 

ʃʝʤʤʘ 1. ʇʫʩʪʴ ¤<<p1  ʠ ¤<¢t2  ʠʣʠ 21 ¢<p  ʠ 21 ¢<t . ʊʦʛʜʘ ʜʣʷ ʣʶʙʦʡ ʬʫʥʢʮʠʠ 
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ʕʪʘ ʣʝʤʤʘ ʚ ʩʣʫʯʘʝ ¤<<p2  ʠ ¤<<t2  ʜʦʢʘʟʘʥʘ ʚ [8]. ɺ ʜʨʫʛʠʭ ʩʣʫʯʘʷʭ ʣʝʤʤʘ ʜʦʢʘʟʳʚʘʝʪʩʷ 
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IMPLEMENTATION OF THE MEANS OF THE PERSONAL CABINET TRAINING BASED ON 

ZHGU NAMED A FTER I.ZHANSUGUROV FOR EDUCATIONAL PURPOSES  

 

ɸʥʥʦʪʘʮʠʷ 

ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʦʪʨʝʥʳ ʚʦʟʤʦʞʥʦʩʪʠ ʧʨʠʤʝʥʝʥʠʷ ʩʨʝʜʩʪʚ ʣʠʯʥʳʭ ʢʘʙʠʥʝʪʦʚ ʦʙʫʯʘʶʱʠʭʩʷ ʚ ʦʙʨʘʟʦʚʘ-

ʪʝʣʴʥʦʤ ʧʨʦʮʝʩʩʝ ʥʘ ʧʨʠʤʝʨʝ ʨʘʟʨʘʙʦʪʘʥʥʦʡ ʠ ʚʥʝʜʨʝʥʥʦʡ ʚ ʣʠʯʥʳʡ ʢʘʙʠʥʝʪ ʫʯʝʙʥʦʡ ʜʠʩʮʠʧʣʠʥʳ çʄʝ-

ʪʦʜʠʢʘ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʉʋɹɼ MS SQL Server ʚ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʤ ʧʨʦʮʝʩʩʝè. ʆʧʠʩʘʥʳ ʨʝʟʫʣʴʪʘʪʳ ʧʝʜʘʛʦ-

ʛʠʯʝʩʢʦʛʦ ʵʢʩʧʝʨʠʤʝʥʪʘ, ʧʨʦʚʝʜʝʥʥʦʛʦ ʥʘ ʢʘʬʝʜʨʝ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ɾɻʋ ʠʤ. ʀ.ɾʘʥʩʫʛʫʨʦʚʘ. 

Abstract 

The article discusses the possibility of using the personal account of students in the educational process on 

the example of the discipline, developed and implemented in the personal account - "Methods of using MS SQL 

Server DBMS in the educational process". The results of the pedagogical experiment conducted at the Department 

of Information Technologies of ZhSU named after. I. Zhansugurov also were described in this article. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʣʠʯʥʳʡ ʢʘʙʠʥʝʪ ʦʙʫʯʘʶʱʝʛʦʩʷ, ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʡ ʧʨʦʮʝʩʩ, ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʪʝʭ-

ʥʦʣʦʛʠʠ. 

Keywords: student personal account, educational process, information technology. 

 

Educational innovations oblige the teacher to turn 

increasingly to computer help. Indeed, the use of infor-

mation resources in the educational process increases 

the educational potential of the studied discipline. In 

our opinion, an increase in the level of education should 

occur due to the expansion of information exchange 

systems at the international, national and regional lev-

els. This explains our interest in such an important 

course section of personal account of the student as a 

discipline ñMethods of using MS SQL Server DBMS 

in the educational processò. 

From my point of view, the first steps towards e-

education are the development of multimedia training 

courses, embedded in the student's personal account us-

ing new information communication and audiovisual 

technologies. We have developed an electronic course 

on the subject ñMethods of using MS SQL Server 

DBMS in the educational processò. 

Our training course can be visually divided into 

three main blocks. The first one is studied at the theo-

retical level of education and contains the theoretical 

aspects of studying the topic ñMethods of using MS 

SQL Server DBMS in the educational processò. In this 

section, we dwell on all the topics of the course, with a 

detailed description of the main issues in the sub-topics. 

The study of the following two blocks is expected 

at the practical level of training. The second block is 

devoted to the consideration of the calendar - thematic 

plan of practical exercises. This unit, among other 

things, contains a laboratory workshop developed for 

the curriculum of the course "Methods of using MS 

SQL Server DBMS in the educational process", which 

will facilitate the conduct of practical exercises related 

to the study of educational electronic publications and 

Internet resources. In addition, having a friendly inter-

face, clearly showing all the principles of the manual, it 

can interest the student. 

The third block is dedicated to independent work. 

It assumes the implementation within a certain time 

frame of practical tasks in the form of an abstract, glos-

sary, essay, in order to best consolidate the knowledge 

obtained at the theoretical stage. 

 The training course included a work program, a 

list of final assessment questions, a calendar-thematic 

plan of lectures, a calendar-thematic plan for practical 

exercises, a calendar-thematic plan for the ISW, a glos-

sary, lecture notes, a glossary, testing, videos, teaching 

materials in the form of annexes, instructions for work 

with the electronic textbook and a brief description of 

all its sections. 

The course we proposed was tested in IT depart-

ment of the ZSU named after I.Zhansugurov in Taldy-

korgan. The purpose of the course is to use for educa-

tional purposes the possibilities of educational elec-

tronic publications and Internet resources. The 

experiment involved 15 students and 3 teachers. 

During the advanced training courses, this course 

ñMethods of using MS SQL Server DBMS in the edu-

cational processò was offered to teachers, with a de-

tailed description and conducting it by me. 

The theoretical material and laboratory works 

used during the course were presented both in print and 

in electronic options. It turned out that it is much more 

convenient than having only the printed version. Teach-

ers had the opportunity to get acquainted with the new 

material and perform practical tasks in the mode in 

which they are more accustomed, as it is more conven-

ient for them. The theoretical material undoubtedly 
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helped a significant number of teachers to deepen and 

systematize their knowledge in the field of educational 

electronic publications and Internet resources. And 

with the help of multimedia tools, an electronic tutorial 

on the Methods of using MS SQL Server DBMS in the 

educational process demonstrated on the interactive 

whiteboard, school teachers concluded that multimedia 

objects, such as illustrations, testing, video tutorials, 

applications, help better master the content of the ma-

terial. 

The existing glossary also became a great helper 

for subject teachers and students. The advantages of the 

glossary over the usual lecture material can not be over-

estimated in circumstances where it is necessary to re-

call the desired concept. 

All teachers and students, without exception, ex-

pressed that the use of an electronic course, embedded 

in the student's personal account is much more conven-

ient and sometimes more effective than conducting 

tests in the traditional form. The test shell built into the 

electronic study guide allows you to perform various 

types of testing. 

If we consider the practical application of the les-

sons, then clearly you can put forward a lesson plan: 

students get acquainted with the theoretical material, 

perform practical tasks, use the glossary if necessary 

and pass tests in their own student's personal account. 

Verification of work done, assessment and homework 

occurs in the same environment, which turned out to be 

very convenient for the subject teacher. The more than 

that, the role of the teacher is not at all diminished. He 

only becomes the coordinator of the educational pro-

cess. 

The result of the application of the training course, 

embedded in the student's personal account, on the 

topic: ñMethods of using MS SQL Server DBMS in the 

educational processò clearly demonstrates the benefits 

of using educational electronic publications in classes, 

the main of which is the universality of training and the 

possibility of using the course by any subject teacher to 

conduct classes like in the classes of the basic level of 

training, and in the profile classes. 
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MATHEMATICAL MODELING OF  FILTRATION OF ANOMALOUS LIQUIDS  

 

ɸʥʥʦʪʘʮʠʷ 

ʇʨʦʘʥʘʣʠʟʠʨʦʚʘʥʘ ʬʠʣʴʪʨʘʮʠʷ ʘʥʦʤʘʣʴʥʦʡ ʞʠʜʢʦʩʪʠ ʧʨʠ ʩʪʘʮʠʦʥʘʨʥʦʤ ʧʨʦʮʝʩʩʝ. ɺʳʚʝʜʝʥʦ ʘʥʘʣʠ-

ʪʠʯʝʩʢʦʝ ʨʝʰʝʥʠʝ ʜʣʷ ʧʣʦʩʢʦ-ʧʘʨʘʣʣʝʣʴʥʦʛʦ ʧʨʦʮʝʩʩʘ ʠ ʧʨʝʜʩʪʘʚʣʝʥ ʝʛʦ ʘʥʘʣʠʟ. 

Abstract 

The filtration of anomalous fluid in a stationary process is analyzed. The analytical solution for a plane-

parallel process is derived and its analysis is presented. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʬʠʣʴʪʨʘʮʠʷ, ʘʥʦʤʘʣʴʥʘʷ ʞʠʜʢʦʩʪʴ, ʧʦʣʷ ʪʝʤʧʝʨʘʪʫʨʳ, ʧʦʣʷ ʜʘʚʣʝʥʠʷ. 

Keywords: a filtration, an abnormal liquid, fields of temperature, a field of pressure. 

 

ɺʚʝʜʝʥʠʝ. ɺ ʫʩʣʦʚʠʷʭ ʜʝʡʩʪʚʠʪʝʣʴʥʳʭ ʧʣʘʩʪʦ-

ʚʳʭ ʩʠʩʪʝʤ ʬʦʨʤʠʨʦʚʘʥʠʝ ʧʦʣʷ ʜʘʚʣʝʥʠʷ ʧʨʦʠʩʭʦ-

ʜʠʪ ʩʫʱʝʩʪʚʝʥʥʦ ʙʳʩʪʨʝʝ, ʚ ʦʪʣʠʯʠʠ ʪʝʤʧʝʨʘʪʫʨ-

ʥʦʛʦ ʧʦʣʷ. ʀ ʚʩʣʝʜʩʪʚʠʝ ʵʪʦʛʦ, ʧʨʠ ʦʩʚʦʝʥʠʝ ʪʝʤʧʝ-

ʨʘʪʫʨʥʳʭ ʧʨʦʮʝʩʩʦʚ ʚ ʦʧʨʝʜʝʣʝʥʥʳʭ ʩʣʫʯʘʷʭ ʧʦʣʝ 

ʜʘʚʣʝʥʠʷ ʚʦʟʤʦʞʥʦ ʧʨʝʜʧʦʣʘʛʘʪʴ ʩʪʘʮʠʦʥʘʨʥʳʤ. 

ʇʨʠ ʧʨʦʪʝʢʘʥʠʠ ʞʠʜʢʦʩʪʝʡ ʚ ʧʦʨʠʩʪʦʡ ʩʨʝʜʝ ʚ ʥʝ-

ʩʪʘʮʠʦʥʘʨʥʦʤ ʧʦʣʝ ʜʘʚʣʝʥʠʷ, ʪʝʨʤʦʜʠʥʘʤʠʯʝʩʢʠʝ 

ʧʨʦʮʝʩʩʳ ʨʘʟʣʠʯʘʶʪʩʷ ʦʪ ʩʪʘʮʠʦʥʘʨʥʳʭ ʨʷʜʦʤ ʟʥʘ-

ʯʠʤʳʭ ʦʩʦʙʝʥʥʦʩʪʝʡ. ɺʩʣʝʜʩʪʚʠʝ ʯʝʛʦ ʧʨʦʷʚʣʝʥʠʝ 

ʠʟʤʝʥʝʥʠʷ ʪʝʤʧʝʨʘʪʫʨʳ ʧʨʠ ʬʠʣʴʪʨʘʮʠʠ ʞʠʜʢʦ-

ʩʪʝʡ ʚ ʧʦʨʠʩʪʦʡ ʩʨʝʜʝ ʠʤʝʥʫʝʪʩʷ ʙʘʨʦʪʝʨʤʠʯʝʩʢʠʤ 

ʵʬʬʝʢʪʦʤ [1, ʩ 412], [2, c 148]. 

ʋʩʣʦʚʠʤʩʷ ʪʘʢ ʞʝ, ʯʪʦ ʫʩʪʘʥʘʚʣʠʚʘʥʠʝ ʪʝʤʧʝ-

ʨʘʪʫʨʳ ʬʠʣʴʪʨʫʶʱʠʡʩʷ ʞʠʜʢʦʩʪʠ ʤʛʥʦʚʝʥʥʦ ʧʦ-

ʩʣʝ ʚʢʣʶʯʝʥʠʷ ʩʪʘʮʠʦʥʘʨʥʦʛʦ ʧʨʦʬʠʣʷ ʜʘʚʣʝʥʠʷ 

ʪʘʢʞʝ ʦʪʥʦʩʠʪʩʷ ʢ ʙʘʨʦʪʝʨʤʠʯʝʩʢʦʤʫ ʵʬʬʝʢʪʫ ʠ ʥʠ-

ʢʘʢ ʥʝ ʩʭʦʜʠʪʩʷ ʩ ʵʬʬʝʢʪʦʤ ɼʞʦʫʣʷ-ʊʦʤʩʦʥʘ. 

ɺʝʣʠʯʠʥʘ ʵʬʬʝʢʪʘ ɼʞʦʫʣʷ-ʊʦʤʩʦʥʘ ʥʠʢʘʢ ʥʝ 

ʥʘʭʦʜʠʪʩʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʧʦʨʠ-

ʩʪʦʡ ʩʨʝʜʳ, ʘ ʦʙʫʩʣʘʚʣʠʚʘʝʪʩʷ ʧʘʨʘʤʝʪʨʘʤʠ ʞʠʜʢʦ-

ʩʪʠ. ʂʦʣʣʝʢʪʦʨʩʢʠʤʠ ʧʘʨʘʤʝʪʨʘʤʠ ʧʦʨʠʩʪʦʡ ʩʨʝʜʳ 

ʬʦʨʤʠʨʫʝʪʩʷ ʩʪʝʧʝʥʴ ʙʘʨʦʪʝʨʤʠʯʝʩʢʦʛʦ ʵʬʬʝʢʪʘ, 

ʢʦʪʦʨʳʡ ʦʙʫʩʣʘʚʣʠʚʘʝʪʩʷ ʨʘʩʧʨʝʜʝʣʝʥʠʝʤ ʜʘʚʣʝ-

ʥʠʷ ʩʦʛʣʘʩʥʦ ʧʝʨʝʤʝʱʝʥʠʶ ʜʚʠʞʝʥʠʷ ʞʠʜʢʦʩʪʠ. 
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ʇʦʩʪʘʥʦʚʢʘ ʟʘʜʘʯʠ. ʅʝʬʪʴ ʟʘʧʦʣʥʝʥʘ ʚ ʧʦʣʫ-

ʙʝʩʢʦʥʝʯʥʦʤ ʧʣʘʩʪʝ, ʢʦʪʦʨʘʷ ʦʙʣʘʜʘʝʪ ʧʨʝʜʝʣʴʥʳʤ 

ʛʨʘʜʠʝʥʪʦʤ ʩʜʚʠʛʘ, ʚ ʥʘʯʘʣʴʥʳʡ ʤʦʤʝʥʪ ʚʨʝʤʝʥʠ 

t=0 ʥʘ ʛʨʘʥʠʮʝ ʧʣʘʩʪʘ ʭ=x0 ʧʨʠʩʪʫʧʘʝʪ ʨʘʙʦʪʘʪʴ ʟʘ-

ʢʘʯʠʚʘʶʱʘʷ ʛʘʣʝʨʝʷ. ʆʙʫʩʣʘʚʣʠʚʘʝʪʩʷ ʨʘʚʝʥʩʪʚʦ 

ʬʣʶʠʜʘ ʚ ʢʘʞʜʦʡ ʪʦʯʢʝ ʠ ʪʝʤʧʝʨʘʪʫʨ ʩʢʝʣʝʪʘ, ʧʦ-

ʨʠʩʪʳʡ ʩʢʝʣʝʪ ʥʝʩʞʠʤʘʝʤ, ʘ ʪʝʤʧʝʨʘʪʫʨʥʳʝ ʠʟʤʝ-

ʥʝʥʠʷ ʦʙʫʩʣʦʚʣʝʥʳ ʙʘʨʦʪʝʨʤʠʯʝʩʢʠʤ ʵʬʬʝʢʪʦʤ, ʥʝ 

ʧʨʝʦʙʨʘʟʦʚʳʚʘʶʪ ʛʠʜʨʦʜʠʥʘʤʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʧʦ-

ʨʠʩʪʦʡ ʩʨʝʜʳ ʠ ʥʘʩʳʱʘʶʱʝʡ ʞʠʜʢʦʩʪʠ. ʈʘʩʩʤʘʪʨʠ-

ʚʘʝʪʩʷ ʩʣʫʯʘʡ ʤʦʥʦʬʘʟʥʦʛʦ ʪʝʯʝʥʠʷ. 

ʋʨʘʚʥʝʥʠʝ ʵʥʝʨʛʠʠ ʠʤʝʝʪ ʚʠʜ [3, c. 351], [4]: 
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ʈʘʟʙʝʨʝʤ ʩʣʫʯʘʡ, ʢʦʛʜʘ ʪʝʧʣʦʧʨʦʚʦʜʥʦʩʪʴ ʧʨʝʥʝʙʨʝʛʘʝʪʩʷ. 

ʇʦʣʫʯʠʤ ʫʨʘʚʥʝʥʠʝ ʚ ʯʘʩʪʥʳʭ ʧʨʦʠʟʚʦʜʥʳʭ ʧʝʨʚʦʛʦ ʧʦʨʷʜʢʘ, ʚʩʣʝʜʩʪʚʠʝ ʧʦʜʩʪʘʥʦʚʢʠ ʫʨʘʚʥʝʥʠʡ (6) 

ʠ (7) ʚ (1): 
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ʄʝʪʦʜʦʤ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʙʳʣʦ ʧʦʣʫʯʝʥʦ ʨʝʰʝʥʠʝ ʜʘʥʥʦʛʦ ʫʨʘʚʥʝʥʠʷ: 
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ʇʨʦʘʥʘʣʠʟʠʨʦʚʘʚ ʘʥʘʣʠʪʠʯʝʩʢʦʝ ʨʝʰʝʥʠʝ, ʙʳʣʦ ʚʳʷʚʣʝʥʦ, ʯʪʦ ʪʝʤʧʝʨʘʪʫʨʘ ʚ ʪʝʯʝʥʠʠ ʞʠʜʢʦʩʪʠ ʜʣʷ 

ʧʨʷʤʦʣʠʥʝʡʥʦ-ʧʘʨʘʣʣʝʣʴʥʦʛʦ ʧʦʪʦʢʘ ʤʝʥʷʝʪʩʷ ʧʨʠ ʤʘʣʳʭ ʭ ʧʦ ʣʠʥʝʡʥʦʤʫ ʟʘʢʦʥʫ, ʪʘʢʞʝ ʥʘ ʙʦʣʴʰʠʭ ʨʘʩ-

ʩʪʦʷʥʠʷʭ ʥʝ ʟʘʚʠʩʠʪ ʦʪ ʭ, ʘ ʟʘʚʠʩʠʪ ʠʩʢʣʶʯʠʪʝʣʴʥʦ ʦʪ ʚʨʝʤʝʥʠ. 
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ɸʥʥʦʪʘʮʠʷ. 

ɹʦʣʝʝ 115 ʣʝʪ ʥʘʟʘʜ ʅʠʢʦʣʘ ʊʝʩʣʘ ʠʟʦʙʨʝʣ ʢʦʥʮʝʧʮʠʶ ʙʝʩʧʨʦʚʦʜʥʦʡ ʧʝʨʝʜʘʯʠ ʵʥʝʨʛʠʠ. ʉ ʪʝʭ ʧʦʨ ʙʳʣʦ 

ʨʘʟʨʘʙʦʪʘʥʦ ʤʥʦʛʦ ʧʨʦʪʦʪʠʧʦʚ ʫʩʪʨʦʡʩʪʚ, ʦʩʥʦʚʘʥʥʳʭ ʥʘ ʵʪʦʤ ʧʨʠʥʮʠʧʝ. ʕʪʘ ʪʝʭʥʦʣʦʛʠʷ ʧʨʝʜʩʪʘʚ-

ʣʷʝʪ ʥʘʠʙʦʣʴʰʠʡ ʠʥʪʝʨʝʩ ʚ ʪʝʭ ʩʣʫʯʘʷʭ, ʢʦʛʜʘ ʧʨʠʚʳʯʥʳʝ ʧʨʦʚʦʜʘ ʥʝʫʜʦʙʥʦ ʠʣʠ ʜʘʞʝ ʥʝʚʦʟʤʦʞʥʦ ʠʩ-

ʧʦʣʴʟʦʚʘʪʴ. ɼʘʥʥʘʷ ʩʪʘʪʴʷ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʠʩʩʣʝʜʦʚʘʥʠʝ, ʚ ʢʦʪʦʨʦʤ ʦʧʠʩʳʚʘʶʪʩʷ ʦʩʥʦʚʥʳʝ ʧʦʥʷ-

ʪʠʷ ʢʦʥʮʝʧʮʠʠ ʙʝʩʧʨʦʚʦʜʥʦʡ ʧʝʨʝʜʘʯʠ ʵʥʝʨʛʠʠ, ʘ ʪʘʢʞʝ ʤʝʪʦʜʳ, ʠʩʧʦʣʴʟʫʝʤʳʝ ʧʨʠ ʝʝ ʨʝʘʣʠʟʘʮʠʠ. ʈʝ-

ʟʫʣʴʪʘʪʦʤ ʩʪʘʪʴʠ ʙʫʜʝʪ ʷʚʣʷʪʴʩʷ ʨʘʟʨʘʙʦʪʘʥʥʳʡ ʧʨʦʪʦʪʠʧ ʙʝʩʧʨʦʚʦʜʥʦʛʦ ʟʘʨʷʜʥʦʛʦ ʫʩʪʨʦʡʩʪʚʘ ʩ 

ʫʣʫʯʰʝʥʥʳʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ. 

Abstract. 

More than 115 years ago Nikola Tesla invented the concept of wireless power transmission. Since then, many 

prototypes of devices based on this principle have been developed. This technology is of greatest interest in cases 

where the usual wires are inconvenient or even impossible to use. This article is a study that describes the basic 

concepts of the concept of wireless power transmission, as well as the methods used in its implementation. The 

result of the article will be a developed prototype of a wireless charger with improved characteristics. 
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Key words: electricity; wireless power transmission; induction; resonance 

 

https://elibrary.ru/item.asp?id=29908301
https://elibrary.ru/item.asp?id=29908301
https://elibrary.ru/item.asp?id=29908301
https://elibrary.ru/contents.asp?id=34531854
https://elibrary.ru/contents.asp?id=34531854&selid=29908301
https://elibrary.ru/item.asp?id=32763264
https://elibrary.ru/item.asp?id=32763264
https://elibrary.ru/contents.asp?id=34841721
https://elibrary.ru/contents.asp?id=34841721&selid=32763264
http://www.science-education.ru/117-13813


ζColloquium - journal Ȼ#11(35),2019 / PHYSICS AND MATHEMATICS 57 

ʆʙʣʘʩʪʴ ʥʘʫʯʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ 

ɹʳʩʪʨʦ ʨʘʟʚʠʚʘʶʱʠʝʩʷ ʩʦʚʨʝʤʝʥʥʳʝ ʪʝʭʥʦʣʦ-

ʛʠʠ ʜʝʣʘʶʪ ʧʦʚʩʝʜʥʝʚʥʫʶ ʞʠʟʥʴ ʧʨʦʱʝ. ɺ ʥʘʩʪʦʷ-

ʱʝʝ ʚʨʝʤʷ ʨʘʟʣʠʯʥʳʤʠ ʧʨʦʠʟʚʦʜʠʪʝʣʷʤʠ ʙʳʣʦ 

ʧʨʝʜʩʪʘʚʣʝʥʦ ʦʛʨʦʤʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʤʦʜʝʣʝʡ ʤʦ-

ʙʠʣʴʥʳʭ ʪʝʣʝʬʦʥʦʚ. ʅʝʩʤʦʪʨʷ ʥʘ ʵʪʦ, ʣʶʜʠ ʧʦ-

ʧʨʝʞʥʝʤʫ ʠʩʧʦʣʴʟʫʶʪ ʧʨʦʚʦʜʥʳʝ ʟʘʨʷʜʥʳʝ ʫʩʪʨʦʡ-

ʩʪʚʘ ʚ ʧʦʚʩʝʜʥʝʚʥʦʡ ʞʠʟʥʠ. ɼʘʥʥʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ 

ʦʧʠʩʳʚʘʝʪ ʧʨʦʩʪʦʡ ʧʨʦʪʦʪʠʧ ʙʝʩʧʨʦʚʦʜʥʦʛʦ ʟʘʨʷʜ-

ʥʦʛʦ ʫʩʪʨʦʡʩʪʚʘ, ʢʦʪʦʨʦʝ ʧʦʟʚʦʣʷʝʪ ʟʘʨʷʞʘʪʴ ʤʦ-

ʙʠʣʴʥʳʡ ʪʝʣʝʬʦʥ, ʥʘʭʦʜʷʱʠʡʩʷ ʨʷʜʦʤ ʩ ʧʝʨʝʜʘʪʯʠ-

ʢʦʤ. ʆʩʥʦʚʥʦʡ ʮʝʣʴʶ ʷʚʣʷʝʪʩʷ ʨʘʟʨʘʙʦʪʢʘ ʚʳʰʝ-

ʫʧʦʤʷʥʫʪʦʡ ʩʠʩʪʝʤʳ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʦʡ ʜʣʷ ʟʘʨʷʜʢʠ 

ʘʢʢʫʤʫʣʷʪʦʨʘ ʙʝʟ ʢʘʢʠʭ-ʣʠʙʦ ʧʨʦʚʦʜʥʳʭ ʩʦʝʜʠʥʝ-

ʥʠʡ [1]. 

ʎʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʆʩʥʦʚʥʦʡ ʮʝʣʴʶ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʣʷʝʪʩʷ ʨʘʟʨʘ-

ʙʦʪʢʘ ʧʨʦʛʨʘʤʤʥʦ-ʘʧʧʘʨʘʪʥʦʛʦ ʢʦʤʧʣʝʢʩʘ, ʢʦʪʦ-

ʨʳʡ ʦʙʝʩʧʝʯʠʚʘʝʪ ʙʝʩʧʨʦʚʦʜʥʦʡ ʩʧʦʩʦʙ ʟʘʨʷʜʢʠ 

ʫʩʪʨʦʡʩʪʚ ʙʝʟ ʢʘʢʠʭ-ʣʠʙʦ ʧʨʦʚʦʜʥʳʭ ʩʦʝʜʠʥʝʥʠʡ. 

ʂʨʦʤʝ ʪʦʛʦ, ʠʩʩʣʝʜʦʚʘʥʠʝ ʙʳʣʦ ʧʨʦʚʝʜʝʥʦ ʩ ʮʝʣʴʶ 

ʢʦʣʠʯʝʩʪʚʝʥʥʦʡ ʦʮʝʥʢʠ ʧʨʦʮʝʥʪʘ ʵʥʝʨʛʠʠ, ʧʝʨʝʜʘ-

ʚʘʝʤʦʡ ʦʪ ʧʝʨʚʠʯʥʦʡ ʦʙʤʦʪʢʠ ʢ ʚʪʦʨʠʯʥʦʡ. ɺ ʨʝ-

ʟʫʣʴʪʘʪʝ ʧʣʘʥʠʨʫʝʪʩʷ ʠʟʤʝʨʠʪʴ ʧʨʦʮʝʥʪ ʨʘʩʩʝʠʚʘʝ-

ʤʦʡ ʵʥʝʨʛʠʠ, ʢʦʪʦʨʘʷ ʥʝ ʜʦʩʪʠʛʘʝʪ ʚʪʦʨʠʯʥʦʡ ʦʙ-

ʤʦʪʢʠ, ʘ ʪʘʢʞʝ ʠʟʫʯʠʪʴ ʧʨʠʯʠʥʳ ʜʘʥʥʦʛʦ ʷʚʣʝʥʠʷ. 

ʕʪʘʧʳ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʆʩʪʘʚʰʘʷʩʷ ʯʘʩʪʴ ʩʪʘʪʴʠ ʦʨʛʘʥʠʟʦʚʘʥʘ ʩʣʝʜʫ-

ʶʱʠʤ ʦʙʨʘʟʦʤ: ʨʘʟʨʘʙʦʪʢʘ ʧʨʦʝʢʪʘ ʥʘʯʠʥʘʝʪʩʷ ʩ 

ʦʧʨʝʜʝʣʝʥʠʷ ʦʙʱʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʪʝʭʥʠʯʝʩʢʦʛʦ 

ʢʦʤʧʣʝʢʩʘ ʜʣʷ ʙʝʩʧʨʦʚʦʜʥʦʡ ʧʝʨʝʜʘʯʠ ʵʥʝʨʛʠʠ ʠ 

ʨʘʩʩʤʦʪʨʝʥʠʷ ʥʝʢʦʪʦʨʳʭ ʥʦʚʳʭ ʪʝʥʜʝʥʮʠʡ ʚ ʚʳʰʝ-

ʫʧʦʤʷʥʫʪʦʡ ʪʝʭʥʦʣʦʛʠʠ. ɼʘʣʝʝ ʚ ʩʪʘʪʴʝ ʙʫʜʫʪ ʨʘʩ-

ʩʤʦʪʨʝʥʳ ʩʫʱʝʩʪʚʫʶʱʠʝ ʫʩʪʨʦʡʩʪʚʘ ʚ ʦʙʣʘʩʪʠ ʙʝʩ-

ʧʨʦʚʦʜʥʦʡ ʧʝʨʝʜʘʯʠ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ ʠ ʠʩʧʦʣʴʟʫʝ-

ʤʳʝ ʪʝʭʥʦʣʦʛʠʠ. ɿʘʪʝʤ ʧʨʝʜʧʦʣʘʛʘʝʪʩʷ ʠʟʣʦʞʠʪʴ 

ʧʨʠʥʮʠʧ ʠʥʜʫʢʪʠʚʥʦʡ ʟʘʨʷʜʢʠ ʠ ʧʨʝʜʩʪʘʚʠʪʴ ʪʝʭ-

ʥʠʯʝʩʢʠʝ ʤʦʜʫʣʠ, ʥʝʦʙʭʦʜʠʤʳʝ ʜʣʷ ʙʝʩʧʨʦʚʦʜʥʦʡ 

ʧʝʨʝʜʘʯʠ ʵʥʝʨʛʠʠ.  

ʅʘ ʟʘʢʣʶʯʠʪʝʣʴʥʦʤ ʵʪʘʧʝ ʙʫʜʝʪ ʨʘʟʨʘʙʦʪʢʘ 

ʫʩʪʨʦʡʩʪʚʘ ʜʣʷ ʙʝʩʧʨʦʚʦʜʥʦʡ ʧʝʨʝʜʘʯʠ ʵʥʝʨʛʠʠ, 

ʩʙʦʨʢʘ ʩʪʘʙʠʣʴʥʦʛʦ ʨʘʙʦʯʝʛʦ ʧʨʦʪʦʪʠʧʘ ʠ ʝʛʦ ʪʝ-

ʩʪʠʨʦʚʘʥʠʝ ʚ ʮʝʣʷʭ ʧʨʦʚʝʨʢʠ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʨʝʜ-

ʣʦʞʝʥʥʦʡ ʩʠʩʪʝʤʳ. 

ʄʝʪʦʜʳ 

ɺ ʵʪʦʡ ʯʘʩʪʠ ʩʪʘʪʴʠ ʙʫʜʫʪ ʨʘʩʩʤʦʪʨʝʥʳ ʤʝ-

ʪʦʜʳ, ʢʦʪʦʨʳʝ ʙʫʜʫʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʧʨʠ ʧʨʦʚʝʜʝ-

ʥʠʠ ʠʩʩʣʝʜʦʚʘʥʠʷ. ʉʫʱʝʩʪʚʫʶʪ ʨʘʟʣʠʯʥʳʝ ʧʦʜ-

ʭʦʜʳ ʢ ʦʧʨʝʜʝʣʝʥʠʶ ʦʙʱʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʪʝʭʥʠ-

ʯʝʩʢʦʛʦ ʢʦʤʧʣʝʢʩʘ ʜʣʷ ʙʝʩʧʨʦʚʦʜʥʦʡ ʧʝʨʝʜʘʯʠ 

ʵʥʝʨʛʠʠ. ʉʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʙʫʜʝʪ ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʠʟʫ-

ʯʠʪʴ ʩʫʱʝʩʪʚʫʶʱʠʝ ʨʝʰʝʥʠʷ ʠ ʨʘʟʣʠʯʥʳʝ ʩʧʦʩʦʙʳ 

ʧʝʨʝʜʘʯʠ ʵʥʝʨʛʠʠ. ʏʪʦʙʳ ʜʦʙʠʪʴʩʷ ʵʪʦʛʦ, ʙʫʜʝʪ 

ʧʨʦʚʝʜʝʥʦ ʠʩʩʣʝʜʦʚʘʥʠʝ ʚ ʦʙʣʘʩʪʠ ʙʝʩʧʨʦʚʦʜʥʦʡ 

ʧʝʨʝʜʘʯʠ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ, ʚ ʭʦʜʝ ʢʦʪʦʨʦʛʦ ʙʫʜʫʪ 

ʚʳʷʚʣʝʥʳ ʠʟʚʝʩʪʥʳʝ ʧʨʦʙʣʝʤʳ. ʊʘʢʦʡ ʧʦʜʭʦʜ ʧʦ-

ʤʦʞʝʪ ʢʣʘʩʩʠʬʠʮʠʨʦʚʘʪʴ ʠʤʝʶʱʠʝʩʷ ʟʥʘʥʠʷ, 

ʯʪʦʙʳ ʠʩʧʦʣʴʟʦʚʘʪʴ ʠʭ ʚ ʠʩʩʣʝʜʦʚʘʥʠʷʭ. ʂʨʦʤʝ 

ʪʦʛʦ, ʙʫʜʝʪ ʠʩʩʣʝʜʦʚʘʥ ʧʨʠʥʮʠʧ ʠʥʜʫʢʪʠʚʥʦʡ ʟʘ-

ʨʷʜʢʠ ʠ ʙʫʜʫʪ ʧʨʝʜʩʪʘʚʣʝʥʳ ʪʝʭʥʠʯʝʩʢʠʝ ʤʦʜʫʣʠ, 

ʥʝʦʙʭʦʜʠʤʳʝ ʜʣʷ ʙʝʩʧʨʦʚʦʜʥʦʡ ʧʝʨʝʜʘʯʠ ʵʥʝʨʛʠʠ. 

ɺ ʜʘʥʥʦʤ ʠʩʩʣʝʜʦʚʘʥʠʠ ʦʩʥʦʚʥʳʝ ʢʦʤʧʦʥʝʥʪʳ ʬʠ-

ʟʠʯʝʩʢʦʡ ʘʨʭʠʪʝʢʪʫʨʳ ʙʝʩʧʨʦʚʦʜʥʦʛʦ ʟʘʨʷʜʥʦʛʦ 

ʫʩʪʨʦʡʩʪʚʘ ʤʦʛʫʪ ʙʳʪʴ ʢʣʘʩʩʠʬʠʮʠʨʦʚʘʥʳ ʥʘ ʜʚʝ 

ʦʩʥʦʚʥʳʝ ʛʨʫʧʧʳ - ʧʨʠʝʤʥʠʢ ʠ ʧʝʨʝʜʘʪʯʠʢ. ʄʦʜʝ-

ʣʠʨʦʚʘʥʠʝ ʙʫʜʝʪ ʧʨʦʚʦʜʠʪʴʩʷ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ LTspice, ʢʦʪʦʨʦʝ ʥʝ 

ʠʤʝʝʪ ʷʚʥʳʭ ʥʝʜʦʩʪʘʪʢʦʚ ʠ ʩʪʘʥʦʚʠʪʩʷ ʚʩʝ ʙʦʣʝʝ 

ʧʦʧʫʣʷʨʥʳʤ ʥʘ ʨʳʥʢʝ [2]. 

ʂʨʦʤʝ ʪʦʛʦ, ʤʝʪʦʜ ʤʘʛʥʠʪʥʦ-ʨʝʟʦʥʘʥʩʥʦʡ ʠʥ-

ʜʫʢʮʠʠ ʙʫʜʝʪ ʠʟʫʯʝʥ ʚ ʮʝʣʷʭ ʦʙʝʩʧʝʯʝʥʠʷ ʚʳʩʦʢʦʛʦ 

ʢʘʯʝʩʪʚʘ ʠ ʩʪʘʙʠʣʴʥʦʡ ʙʝʩʧʨʦʚʦʜʥʦʡ ʩʚʷʟʠ. ɺ ʦʩ-

ʥʦʚʝ ʜʘʥʥʦʛʦ ʤʝʪʦʜʘ ʣʝʞʠʪ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʷʚʣʝʥʠʷ 

ʨʝʟʦʥʘʥʩʘ ʤʝʞʜʫ ʜʚʫʤʷ ʢʘʪʫʰʢʘʤʠ, ʯʪʦ ʥʝʩʢʦʣʴʢʦ 

ʫʚʝʣʠʯʠʚʘʝʪ ʜʘʣʴʥʦʩʪʴ ʧʝʨʝʜʘʯʠ [3].  

 

 
ʈʠʩʫʥʦʢ 1. ʉʭʝʤʘ ʧʝʨʝʜʘʯʠ ʵʥʝʨʛʠʠ ʤʝʪʦʜʦʤ ʤʘʛʥʠʪʥʦ-ʨʝʟʦʥʘʥʩʥʦʡ ʠʥʜʫʢʮʠʠ 

 

ʇʨʠ ʜʦʚʦʣʴʥʦ ʥʝʚʳʩʦʢʦʤ ʢʦʵʬʬʠʮʠʝʥʪʝ ʩʚʷʟʠ 

ʤʝʞʜʫ ʜʚʫʤʷ LC-ʢʘʪʫʰʢʘʤʠ, ʢʦʪʦʨʳʝ ʥʘʩʪʨʦʝʥʳ ʥʘ 

ʦʜʠʥʘʢʦʚʫʶ ʯʘʩʪʦʪʫ, ʚʝʣʠʯʠʥʘ ʧʝʨʝʜʘʚʘʝʤʦʡ ʤʦʱ-

ʥʦʩʪʠ ʦʩʪʘʝʪʩʷ ʟʥʘʯʠʪʝʣʴʥʦʡ. ʏʘʱʝ ʚʩʝʛʦ, ʧʝʨʝʜʘʶ-

ʱʘʷ ʠ ʧʨʠʥʠʤʘʶʱʘʷ ʢʘʪʫʰʢʠ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ 

ʦʜʠʥ, ʣʠʙʦ ʥʝʩʢʦʣʴʢʦ ʦʜʥʦʩʣʦʡʥʳʭ ʚʠʪʢʦʚ. 

ʗʚʣʝʥʠʝ ʨʝʟʦʥʘʥʩʥʦʡ ʠʥʜʫʢʮʠʠ ʯʘʱʝ ʚʩʝʛʦ 

ʧʨʠʤʝʥʷʝʪʩʷ ʚ ʟʘʨʷʜʢʝ ʜʣʷ ʘʢʢʫʤʫʣʷʪʦʨʦʚ ʧʦʨʪʘ-

ʪʠʚʥʳʭ ʫʩʪʨʦʡʩʪʚ, ʘ ʠʤʝʥʥʦ ʤʦʙʠʣʴʥʳʭ ʪʝʣʝʬʦʥʦʚ 

ʠ ʢʦʤʧʴʶʪʝʨʦʚ, ʵʣʝʢʪʨʦʤʦʙʠʣʝʡ ʠ ʤʝʜʠʮʠʥʩʢʠʭ 

ʠʤʧʣʘʥʪʘʪʦʚ. ʈʝʟʦʥʘʥʩ ʠʩʧʦʣʴʟʫʝʪʩʷ ʢʘʢ ʚ ʧʝʨʝʜʘ-

ʶʱʝʤ ʢʦʥʪʫʨʝ, ʪʘʢ ʠ ʚ ʤʦʜʫʣʝ ʧʨʠʸʤʥʠʢʘ ʜʣʷ ʦʙʝʩ-

ʧʝʯʝʥʠʷ ʤʘʢʩʠʤʘʣʴʥʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʝʨʝʜʘʯʠ 

ʵʥʝʨʛʠʠ [3, 5]. 
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ʈʠʩʫʥʦʢ 2. ʅʘʛʣʷʜʥʳʡ ʧʨʠʥʮʠʧ ʜʝʡʩʪʚʠʷ  ʙʝʩʧʨʦʚʦʜʥʳʭ ʟʘʨʷʜʥʳʭ ʫʩʪʨʦʡʩʪʚ 

 

ʋʧʨʦʱʝʥʥʘʷ ʵʢʚʠʚʘʣʝʥʪʥʘʷ ʩʭʝʤʘ ʤʘʛʥʠʪʥʦ-ʩʚʷʟʘʥʥʳʭ ʢʘʪʫʰʝʢ ʧʨʠʚʝʜʝʥʘ ʥʘ ʨʠʩʫʥʢʝ 3.  

 

 
ʈʠʩʫʥʦʢ 3. ʋʧʨʦʱʝʥʥʘʷ ʵʢʚʠʚʘʣʝʥʪʥʘʷ ʩʭʝʤʘ 

 

ʅʘ ʨʠʩʫʥʢʝ 3: L1, L2 ï ʢʘʪʫʰʢʠ ʠʥʜʫʢʪʠʚʥʦ-

ʩʪʠ; Vin ï ʚʭʦʜʥʦʝ ʥʘʧʨʷʞʝʥʠʝ, C1, C2 ï ʢʦʥʜʝʥʩʘ-

ʪʦʨʳ; R1, R2 ï ʨʝʟʠʩʪʦʨʳ, M ï ʚʟʘʠʤʥʘʷ ʠʥʜʫʢʮʠʷ. 

ɺʟʘʠʤʥʘʷ ʠʥʜʫʢʪʠʚʥʦʩʪʴ ʦʧʨʝʜʝʣʷʝʪʩʷ ʠʟ ʩʦ-

ʦʪʥʦʰʝʥʠʷ: 

 

 

(1) 

ʛʜʝ: k ï ʢʦʵʬʬʠʮʠʝʥʪ ʩʚʷʟʠ ʤʝʞʜʫ ʢʘʪʫʰʢʘʤʠ, 

ʟʘʚʠʩʷʱʠʡ ʦʪ ʨʘʩʩʪʦʷʥʠʷ ʤʝʞʜʫ ʢʘʪʫʰʢʘʤʠ, ʩʦʦʪ-

ʥʦʰʝʥʠʷ ʜʠʘʤʝʪʨʦʚ ʢʘʪʫʰʝʢ, ʬʦʨʤʳ ʢʘʪʫʰʝʢ, ʩʤʝ-

ʱʝʥʠʷ ʤʝʞʜʫ ʮʝʥʪʨʘʤʠ [4]. 

ɿʘʢʣʶʯʝʥʠʝ 

ɺ ʵʪʦʡ ʩʪʘʪʴʝ ʙʳʣʘ ʧʨʝʜʧʨʠʥʷʪʘ ʧʦʧʳʪʢʘ ʨʘʟ-

ʨʘʙʦʪʘʪʴ ʧʨʦʛʨʘʤʤʥʦ-ʘʧʧʘʨʘʪʥʳʡ ʢʦʤʧʣʝʢʩ ʜʣʷ 

ʙʝʩʧʨʦʚʦʜʥʦʡ ʧʝʨʝʜʘʯʠ ʵʥʝʨʛʠʠ ʠ ʢʦʣʠʯʝʩʪʚʝʥʥʦ 

ʠʟʤʝʨʠʪʴ ʧʨʦʮʝʥʪ ʵʥʝʨʛʠʠ, ʧʝʨʝʜʘʚʘʝʤʦʡ ʦʪ ʧʝʨ-

ʚʠʯʥʦʡ ʢʘʪʫʰʢʠ ʢʦ ʚʪʦʨʠʯʥʦʡ. ʂʨʦʤʝ ʵʪʦʛʦ, ʦʙʲʷʩ-

ʥʷʝʪʩʷ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʪʝʭʥʦ-

ʣʦʛʠʠ ʙʝʩʧʨʦʚʦʜʥʦʡ ʧʝʨʝʜʘʯʠ ʵʥʝʨʛʠʠ, ʦʧʨʝʜʝʣʷ-

ʶʪʩʷ ʧʨʦʙʣʝʤʳ, ʩʫʱʝʩʪʚʝʥʥʳʝ ʜʣʷ ʩʪʘʙʠʣʴʥʦʡ ʠ 

ʵʬʬʝʢʪʠʚʥʦʡ ʧʝʨʝʜʘʯʠ ʵʥʝʨʛʠʠ, ʘ ʪʘʢʞʝ ʧʦʢʘʟʳʚʘ-

ʝʪʩʷ, ʯʪʦ ʚʳʰʝʫʧʦʤʷʥʫʪʘʷ ʪʝʭʥʦʣʦʛʠʷ ʷʚʣʷʝʪʩʷ ʵʬ-

ʬʝʢʪʠʚʥʳʤ ʩʧʦʩʦʙʦʤ ʟʘʨʷʜʢʠ ʙʘʪʘʨʝʡ ʙʝʟ ʢʘʢʠʭ-

ʣʠʙʦ ʧʨʦʚʦʜʥʳʭ ʩʦʝʜʠʥʝʥʠʡ. ʂʨʦʤʝ ʪʦʛʦ, ʤʦʞʥʦ 

ʦʧʪʠʤʠʟʠʨʦʚʘʪʴ ʧʨʦʮʝʩʩ ʧʦʪʨʝʙʣʝʥʠʷ ʵʥʝʨʛʠʠ ʧʫ-

ʪʝʤ ʝʝ ʧʝʨʝʜʘʯʠ ʥʘ ʨʝʟʦʥʘʥʩʥʦʡ ʯʘʩʪʦʪʝ. ɼʘʣʴʥʝʡ-

ʰʘʷ ʨʘʙʦʪʘ ʚ ʵʪʦʤ ʥʘʧʨʘʚʣʝʥʠʠ ʤʦʞʝʪ ʚʢʣʶʯʘʪʴ ʧʦ-

ʚʳʰʝʥʠʝ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʝʨʝʜʘʯʠ ʵʥʝʨʛʠʠ ʦʪ ʧʝʨʝ-

ʜʘʪʯʠʢʘ ʢ ʧʨʠʝʤʥʠʢʫ. 
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INCREASE OF SERVICE LIFE AND REDUCTION OF ENERGY CONSUMPTION BY DESIGNING 

THE TRANSMISSION UNITS OF MOMENTS OF CONE CRUSHER  

 

 

ɸʥʥʦʪʘʮʠʷ. 

ʅʘ ʦʩʥʦʚʝ ʠʩʩʣʝʜʦʚʘʥʠʡ ʜʘʥʳ ʧʨʘʢʪʠʯʝʩʢʠʝ ʨʝʢʦʤʝʥʜʘʮʠʠ ʧʦ ʧʨʦʝʢʪʠʨʦʚʘʥʠʶ ʠ ʢʦʥʩʪʨʫʠʨʦʚʘʥʠʶ 

ʩʦʝʜʠʥʠʪʝʣʴʥʳʭ ʫʟʣʦʚ ʤʘʰʠʥ ʜʣʷ ʜʨʦʙʣʝʥʠʷ ʪʚʝʨʜʳʭ ʢʘʤʥʝʡ. ʆʥʠ ʨʝʘʣʠʟʦʚʘʥʳ ʧʨʠ ʩʦʟʜʘʥʠʠ 

ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʛʦ ʦʙʨʘʟʮʘ ʩʦʝʜʠʥʠʪʝʣʴʥʦʛʦ ʫʟʣʘ ʤʘʰʠʥʳ ʜʣʷ ʜʨʦʙʣʝʥʠʷ ʢʘʤʥʝʡ. ʇʦ ʚʩʝʤ ʦʩʥʦʚʥʳʤ 

ʧʦʢʘʟʘʪʝʣʷʤ ʩʦʝʜʠʥʠʪʝʣʴʥʳʝ ʫʟʣʳ ʜʨʦʙʠʣʢʠ ʩ ʰʘʨʥʠʨʘʤʠ ʨʘʚʥʳʭ ʫʛʣʦʚʳʭ ʩʢʦʨʦʩʪʝʡ ʧʨʝʚʦʩʭʦʜʷʪ 

ʘʥʘʣʦʛʦʚʳʝ ʤʘʰʠʥʳ ʚ ʩʨʝʜʥʝʤ ʥʘ 20% ʠ ʚʳʰʝ.  

Summary. 

Based on the research, practical recommendations are given on the design and construction of the connecting 

nodes of machines for crushing hard stones. They are implemented in the creation of an experimental sample of 

the connecting node of a stone crushing machine. For all the main indicators, the crusher connecting nodes with 

equal angular velocity joints surpass analog machines by an average of 20% and higher.  

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʢʦʥʫʩʥʘʷ ʜʨʦʙʠʣʢʘ, ʜʨʦʙʣʝʥʠʝ ʢʘʤʥʝʡ, ʰʘʨʥʠʨʳ ʨʘʚʥʳʭ ʫʛʣʦʚʳʭ ʩʢʦʨʦʩʪʝʡ, 

ʧʝʨʝʜʘʯʘ ʤʦʤʝʥʪʦʚ, ʩʦʝʜʠʥʠʪʝʣʴʥʳʝ ʫʟʣʳ. 

Key words: cone crusher, stone crushing, constant velocity joints, moment transmission, connecting nodes. 

 

ʇʨʦʮʝʩʩʳ ʠʟʤʝʣʴʯʝʥʠʷ ʤʘʪʝʨʠʘʣʦʚ ʰʠʨʦʢʦ 

ʧʨʠʤʝʥʷʶʪʩʷ ʚ ʛʦʨʥʦʜʦʙʳʚʘʶʱʠʭ ʠ ʭʠʤʠʯʝʩʢʠʭ 

ʧʨʦʤʳʰʣʝʥʥʦʩʪʷʭ. ʊʝʤʧʳ ʨʘʟʚʠʪʠʷ ʚʳʰʝʫʢʘʟʘʥ-

ʥʳʭ ʠ ʜʨʫʛʠʭ ʩʤʝʞʥʳʝ ʦʪʨʘʩʣʝʡ ʪʨʝʙʫʶʪ ʩʦʚʝʨ-

ʰʝʥʩʪʚʦʚʘʥʠʝ ʢʦʥʩʪʨʫʢʮʠʠ ʦʙʦʨʫʜʦʚʘʥʠʷ ʜʣʷ ʠʟ-

ʤʝʣʴʯʝʥʠʷ, ʫʚʝʣʠʯʝʥʠʝ ʝʛʦ ʥʘʜʝʞʥʦʩʪʠ ʠ ʧʨʦʠʟʚʦ-

ʜʠʪʝʣʴʥʦʩʪʠ. ʂʨʦʤʝ ʪʦʛʦ, ʩʫʱʝʩʪʚʫʝʪ ʦʩʪʨʘʷ 

ʧʨʦʙʣʝʤʘ ʩʥʠʟʠʪʴ ʩʝʙʝʩʪʦʠʤʦʩʪʴ ʧʨʦʜʫʢʮʠʠ, ʫʣʫʯ-

ʰʠʪʴ ʝʝ ʢʘʯʝʩʪʚʦ ʠ ʫʚʝʣʠʯʠʪʴ ʨʝʥʪʘʙʝʣʴʥʦʩʪʴ ʧʨʦ-

ʠʟʚʦʜʩʪʚʘ. ʕʪʘ ʧʨʦʙʣʝʤʘ ʤʦʞʝʪ ʙʳʪʴ ʨʝʰʝʥʘ ʧʫʪʝʤ 

ʰʠʨʦʢʦʛʦ ʚʥʝʜʨʝʥʠʝ ʥʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ ʠ ʵʬʬʝʢ-

ʪʠʚʥʳʭ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʩʫʱʝʩʪʚʫʶʱʠʭ ʦʙʦʨʫʜʦʚʘ-

ʥʠʠ. 

ʅʝʦʙʭʦʜʠʤʘʷ ʠʥʪʝʥʩʠʬʠʢʘʮʠʷ ʧʨʦʮʝʩʩʘ ʠʟ-

ʤʝʣʴʯʝʥʠʷ ʤʦʞʝʪ ʙʳʪʴ ʜʦʩʪʠʛʥʫʪʘ ʪʦʣʴʢʦ ʥʘ ʦʩʥʦʚʝ 

ʛʣʫʙʦʢʠʭ ʟʥʘʥʠʡ ʢʘʢ ʧʨʠʥʮʠʧ ʜʝʡʩʪʚʠʠ ʠ ʢʦʥʩʪʨʫʢ-

ʮʠʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ʠ ʝʛʦ ʦʩʦʙʝʥ-

ʥʦʩʪʠ ʦʧʝʨʘʮʠʠ. 

ɺ ʢʦʥʪʝʢʩʪʝ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʨʝʬʦʨʤ ʠ ʩʦʟʜʘʥʠʷ 

ʨʳʥʢʘ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʝ ʦʙʦʨʫʜʦʚʘʥʠʝ ʦʜʥʘ ʠʟ ʩʘ-

ʤʳʭ ʚʘʞʥʳʭ ʧʨʦʙʣʝʤ ʧʦʚʳʰʝʥʠʝ ʪʝʭʥʠʯʝʩʢʦʛʦ 

ʫʨʦʚʥʷ ʦʙʦʨʫʜʦʚʘʥʠʷ ʠ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʝʛʦ ʠʩʧʦʣʴ-

ʟʦʚʘʥʠʝ. 

ʀʟʤʝʣʴʯʝʥʠʝ - ʵʪʦ ʧʨʦʮʝʩʩ ʨʘʟʨʫʰʝʥʠʷ ʢʫʩʢʦʚ 

ʪʚʝʨʜʦʛʦ ʤʘʪʝʨʠʘʣʘ ʧʨʠ ʢʨʠʪʠʯʝʩʢʠʭ ʚʥʫʪʨʝʥʥʠʭ 

ʥʘʧʨʷʞʝʥʠʷʭ, ʩʦʟʜʘʚʘʝʤʳʭ ʚ ʨʝʟʫʣʴʪʘʪʝ ʠʣʠ 

ʥʘʛʨʫʟʢʝ ʠ ʧʨʝʚʳʰʝʥʠʝ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʧʨʦʯʥʦ-

ʩʪʠ ʥʘ ʨʘʩʪʷʞʝʥʠʝ. ʅʘʧʨʷʞʝʥʠʷ ʚ ʤʘʪʝʨʠʘʣʝ ʤʦʛʫʪ 

ʩʦʟʜʘʚʘʪʴʩʷ ʤʝʭʘʥʠʯʝʩʢʦʡ ʥʘʛʨʫʟʢʦʡ, ʪʝʤʧʝʨʘʪʫʨ-

ʥʳʝ ʵʬʬʝʢʪʳ, ʫʣʴʪʨʘʟʚʫʢʦʚʳʝ ʢʦʣʝʙʘʥʠʷ ʠ ʜʨ. 

ʅʘʠʙʦʣʴʰʝʝ ʧʨʠʤʝʥʝʥʠʝ ʚ ʩʦʚʨʝʤʝʥʥʦʤ ʧʨʦ-

ʠʟʚʦʜʩʪʚʝ ʠʤʝʶʪ ʤʝʭʘʥʠʯʝʩʢʠʝ ʤʝʪʦʜʳ ʠʟʤʝʣʴʯʝ-

ʥʠʷ. 

ʂʦʥʫʩʥʘʷ ʜʨʦʙʠʣʢʘ - ʩʣʦʞʥʳʡ ʤʝʭʘʥʠʟʤ. ɺʳ 

ʜʘʞʝ ʤʦʞʝʪʝ ʩʢʘʟʘʪʴ, ʯʪʦ ʢʦʥʫʩʥʘʷ ʜʨʦʙʠʣʢʘ ʷʚʣʷ-

ʝʪʩʷ ʥʘʠʙʦʣʝʝ ʩʣʦʞʥʦʡ ʠʟ ʰʠʨʦʢʦ ʠʩʧʦʣʴʟʫʝʤʳʭ ʠ 

ʘʢʪʠʚʥʦ ʚʚʝʜʝʥʥʳʭ ʢʦʥʩʪʨʫʢʮʠʠ ʜʨʦʙʠʣʦʢ. ʀ ʯʝʤ 

ʩʣʦʞʥʝʝ ʤʝʭʘʥʠʟʤ, ʪʝʤ ʙʦʣʴʰʝ ʚʦʟʤʦʞʥʦʩʪʠ ʝʛʦ 

ʵʚʦʣʶʮʠʠ, ʠʟʤʝʥʝʥʠʷ, ʫʣʫʯʰʝʥʠʷ. 

ɺ ʢʦʥʠʯʝʩʢʠʡ ʜʨʦʙʠʣʢʘ ʨʘʟʨʫʰʝʥʠʝ ʤʘʪʝʨʠʘʣʘ 

ʧʨʦʠʩʭʦʜʠʪ ʨʘʟʜʘʚʣʠʚʘʥʠʝʤ, ʠʟʣʦʤʦʤ ʠ ʠʩʪʠʨʘ-

ʥʠʝʤ ʧʨʠ ʧʨʦʢʘʪʢʝ ʢʦʥʫʩʘ ʚʥʫʪʨʠ ʜʨʦʙʠʣʢʠ. ɺ ʵʪʦʤ 

ʩʣʫʯʘʝ ʩʫʱʝʩʪʚʫʝʪ ʧʝʨʠʦʜʠʯʝʩʢʘʷ ʩʭʦʜʠʤʦʩʪʴ ʠ ʠʩ-

ʪʠʨʘʥʠʝ ʨʘʙʦʯʠʭ ʧʦʚʝʨʭʥʦʩʪʝʡ . 

ɺ ʪʝʭʥʠʯʝʩʢʦʡ ʣʠʪʝʨʘʪʫʨʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʨʘʟ-

ʣʠʯʥʳʝ ʢʦʥʩʪʨʫʢʮʠʠ ʰʘʨʥʠʨʦʚ ʩ ʨʘʚʥʳʤʠ ʫʛʣʦ-

ʚʳʤʠ ʩʢʦʨʦʩʪʴʷʤʠ (CV ʰʘʨʥʠʨʳ). ʈʘʩʯʝʪ ʵʪʠʭ ʫʟ-

ʣʦʚ ʥʘ ʧʨʦʯʥʦʩʪʴ ʧʨʦʠʟʚʦʜʠʪʩʷ ʨʘʟʨʘʙʦʪʯʠʢʘʤʠ ʚ 

ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʩʫʱʝʩʪʚʫʶʱʠʤʠ ʪʨʘʜʠʮʠʦʥʥʳʤʠ 

ʤʝʪʦʜʘʤʠ, ʢʦʪʦʨʳʝ ʦʩʥʦʚʘʥʳ ʥʘ ʜʝʪʝʨʤʠʥʠʨʦʚʘʥ-

ʥʦʤ ʧʦʜʭʦʜʝ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʵʤʧʠʨʠʯʝʩʢʠʡ ʠʣʠ 

ʞʝ ʧʦʣʫʵʤʧʠʨʠʯʝʩʢʦʝ ʟʘʚʠʩʠʤʦʩʪʝʡ. 
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ɺʦʟʥʠʢʘʶʱʠʝ ʥʝʩʦʦʪʚʝʪʩʪʚʠʷ ʤʝʞʜʫ ʨʝʟʫʣʴʪʘ-

ʪʘʤʠ ʧʨʦʝʢʪʥʳʭ ʨʘʩʯʝʪʦʚ ʠ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʤʠ 

ʩʚʦʡʩʪʚʘʤʠ ʦʙʲʝʢʪʦʚ ʨʘʩʯʝʪʘ ʠʩʢʣʶʯʘʶʪʩʷ ʧʫʪʝʤ 

ʚʚʝʜʝʥʠʷ ʚ ʨʘʩʯʝʪ ʬʦʨʤʫʣʳ ʙʦʣʴʰʦʛʦ ʯʠʩʣʘ ʵʤʧʠ-

ʨʠʯʝʩʢʠʭ ʢʦʵʬʬʠʮʠʝʥʪʦʚ, ʩʨʝʜʠ ʢʦʪʦʨʳʭ ʧʨʝʚʘʣʠ-

ʨʫʝʪ ʚ ʮʝʥʥʦʩʪʥʦʤ ʬʘʢʪʦʨʝ ʙʝʟʦʧʘʩʥʦʩʪʴ. 

ʕʪʦ ʦʙʱʠʡ ʥʝʜʦʩʪʘʪʦʢ ʥʳʥʝ ʩʫʱʝʩʪʚʫʶʱʝʛʦ 

ʤʝʪʦʜʦʘ ʨʘʩʯʝʪʘ, ʩʣʝʜʩʪʚʠʝ ʩʣʘʙʦʛʳʭ ʫʯʝʪʦʚ ʨʝʘʣʴ-

ʥʦʛʦ ʫʩʣʦʚʠʷ ʚʟʘʠʤʥʦʝ ʜʝʡʩʪʚʠʷ ʨʘʙʦʯʠʭ ʦʨʛʘʥʦʚ ʠ 

ʩʣʫʯʘʡʥʳʡ ʭʘʨʘʢʪʝʨ ʧʨʦʮʝʩʩʦʚ ʵʪʦʛʦ ʚʟʘʠʤʦʜʝʡ-

ʩʪʚʠʷ. ʈʘʟʨʫʰʝʥʠʝ ʪʘʢʦʛʦ ʭʘʨʘʢʪʝʨʘ ʤʝʭʘʥʠʟʤʦʚ ʚ 

ʧʨʦʮʝʩʩʝ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʠʭ, ʧʨʝʞʜʝ ʚʩʝʛʦ, ʚ ʟʣʦʫʧʦ-

ʪʨʝʙʣʝʥʠʠ ʠ ʠ ʪ.ʜ., ʠ ʦʰʠʙʢʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʥʝ ʤʦ-

ʛʫʪ ʙʳʪʴ ʦʙʥʘʨʫʞʝʥʳ ʠʣʠ ʨʘʩʧʦʟʥʘʥʳ.  

ʊʘʢ ʢʘʢ ʨʝʟʫʣʴʪʘʪʳ ʨʘʩʯʝʪʦʚ ʧʦʣʥʦʩʪʴʶ ʩʦʦʪ-

ʚʝʪʩʪʚʫʶʪ ʦʙʱʝʧʨʠʥʷʪʳʤ ʤʝʪʦʜʘʤ. ʕʪʦ ʧʦʣʦʞʝʥʠʝ 

ʥʝ ʤʦʞʝʪ ʫʜʦʚʣʝʪʚʦʨʠʪʴ ʪʨʝʙʦʚʘʥʠʷ ʢ ʩʦʚʨʝʤʝʥ-

ʥʳʤ ʪʝʭʥʦʣʦʛʠʷʤ, ʦʩʦʙʝʥʥʦ ʠʩʧʦʣʴʟʫʝʤʳʤ ʚ ʧʦʪʝʥ-

ʮʠʘʣʴʥʦ ʦʧʘʩʥʳʭ ʩʬʝʨʘʭ; ʚ ʤʝʭʘʥʠʟʤʘʭ, ʦʪʚʝʯʘʶ-

ʱʠʝ ʟʘ ʙʝʟʦʧʘʩʥʦʩʪʴ ʣʶʜʝʡ; ʜʦʨʦʛʠʭ ʧʨʦʜʫʢʪʦʚ.  

ʆʜʠʥ ʠʟ ʚʦʟʤʦʞʥʳʭ ʩʧʦʩʦʙʦʚ ʥʘʠʙʦʣʝʝ ʨʘʩ-

ʧʨʦʩʪʨʘʥʝʥʥʦʛʦ ʘʥʘʣʠʟʘ ʢʦʥʪʘʢʪʦʚ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ 

ʚ ʵʪʠʭ ʤʝʭʘʥʠʟʤʘʭ ʟʘʢʣʶʯʘʶʪʩʷ ʚ ʩʣʝʜʫʶʱʝʤ: 

ʇʫʩʪʴ ʙʫʜʝʪ ʤʝʭʘʥʠʟʤ, ʢʦʪʦʨʳʡ ʚʢʣʶʯʘʝʪ ʚ 

ʩʝʙʷ ʂ ʧʘʨʳ ʵʣʝʤʝʥʪʦʚ ʧʨʝʜʥʘʟʥʘʯʝʥ ʜʣʷ ʧʝʨʝʜʘʯʠ 

ʩʠʣʳ ʠ ʤʦʤʝʥʪʦʚ. ʇʨʝʜʧʦʣʦʞʠʤ, ʯʪʦ ʧʨʦʬʠʣʠ ʨʘ-

ʙʦʯʠʭ ʧʦʚʝʨʭʥʦʩʪʝʡ ʵʪʠʭ ʵʣʝʤʝʥʪʦʚ ʚ ʥʝʢʦʪʦʨʳʭ 

ʤʝʩʪʘʭ ʧʨʦʠʟʚʦʣʴʥʦʛʦ ɼʝʢʘʨʪʦʚʘʷ ʩʠʩʪʝʤʘ ʢʦʦʨʜʠ-

ʥʘʪ ʦʧʠʩʳʚʘʝʪʩʷ ʫʨʘʚʥʝʥʠʷʤʠ::  

 

◖1(x1, y1, z1) = 0;   (1) 

 

◖2(x2, y2, z2) = 0  

 

ʅʦʤʠʥʘʣʴʥʳʡ ʰʘʛ S ʩʠʣʦʚʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʧʝ-

ʨʝʜʘʶʱʠʝʩʷ ʥʘ ʵʣʝʤʝʥʪʳ. ʐʘʛ S ʠʤʝʝʪ ʧʦʛʨʝʰ-

ʥʦʩʪʴ ʩʠʩʪʝʤʘʪʠʟʠʨʦʚʘʥʥʦʛʦ ʠ ʭʘʨʘʢʪʝʨ ʩʣʫʯʘʡʥʦ-

ʩʪʠ, ʨʘʩʧʦʣʦʛʘʶʱʠʩʷ ʚ ʜʘʥʥʫʶ ʥʦʨʤʫ ʜʦʧʫʩʢʘ. 

ɽʩʣʠ ʵʣʝʤʝʥʪʳ ʰʘʨʥʠʨʦʚ ʨʘʚʥʦʳʭ ʫʛʣʦʚʳʭ ʩʢʦʨʦ-

ʩʪʝʡ ʩʦʙʨʘʥʳ ʙʝʟ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʛʦ ʥʘʪʷʞʝʥʠʷ, ʪʦ 

ʧʦʩʨʝʜʠ ʝʛʦ ʨʘʙʦʯʠʭ ʧʦʚʝʨʭʥʦʩʪʷʭʦʙʨʘʟʫʶʪʩʷ ʟʘ-

ʟʦʨr, ʠʤʝʶʱʠʝ ʦʰʠʙʢʠ ʰʘʛʘ ʨʘʟʥʳʝ ʟʥʘʯʝʥʠʷ ʚ 

ʨʘʟʥʳʭ ʧʘʨʘʭ. ɽʩʣʠ ʚ ʨʘʙʦʯʠʝ ʦʨʛʘʥʳ ʜʘʥʥʦʛʦ ʤʝ-

ʭʘʥʠʟʤʘ ʜʘʪʴ ʵʣʝʤʝʥʪʘʨʴ ʚʥʝʰʥʝʡ ʩʠʣʳ, ʦʜʥʘ ʠʟ 

ʧʘʨ ʨʘʙʦʯʠʭ ʵʣʝʤʝʥʪʦʚ ʚʩʪʨʝʯʘʝʪʩʷ ʚ ʦʙʱʝʤ ʩʣʫʯʘʝ 

ʪʦʯʝʯʥʳʤ ʢʦʥʪʘʢʪʦʤ.  

ʉ ʪʦʯʢʠ ʟʨʝʥʠʷ ʨʘʩʩʤʦʪʨʝʥʠʷ ʚʣʠʷʥʠʝ ʤʦʜʝʣʝʡ 

ʧʝʨʝʜʘʯʠ ʵʥʝʨʛʠʠ ʫʜʦʙʥʦ ʚʝʩʪʠ ʥʦʚʫʶ ʩʠʩʪʝʤʫ ʢʦ-

ʦʨʜʠʥʘʪ XYZ ʩ ʮʝʥʪʨʦʤ ʆ ʚ ʪʦʯʢʝ ʥʘʯʘʣʴʥʦʛʦ ʢʦʥ-

ʪʘʢʪʘ ʠ ʦʜʥʘ ʠʟ ʢʦʦʨʜʠʥʘʪʥʳʭ ʦʩʝʡ ʜʣʷ ʦʙʲʝʜʠʥʝ-

ʥʠʷ ʩ ʥʘʧʨʘʚʣʝʥʥʳʤ ʰʘʛʦʤ ʩʠʣʦʚʳʭ ʵʣʝʤʝʥʪʦʚ ʤʝ-

ʭʘʥʠʟʤʘ (ʠʣʠ ʩ ʣʶʙʳʤ ʜʨʫʛʠʤ ʭʘʨʘʢʪʝʨʥʦʝ 

ʥʘʧʨʘʚʣʝʥʥʳʤ, ʪʘʢʦʝ ʢʘʢ ʧʨʠʣʦʞʝʥʠʝ ʩʠʣʳ ʠ ʪ. ʜ.). 

ʕʪʘ ʦʩʴ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʢʦʥʩʪʨʫʢʮʠʠ ʤʝʭʘʥʠʟʤ 

ʤʦʞʝʪ ʙʳʪʴ ʧʨʷʤʳʤ, ʢʨʫʛʣʳʤ,ʚʠʥʪʦʚʳʤ ʠ ʪ. ʜ.  

ɼʦʧʫʩʪʠʤ, ʵʪʦ ʙʫʜʝʪ OZ ʦʩʴ. 

ʊʦʛʜʘ ʤʳ ʤʦʞʝʤ ʥʘʧʠʩʘʪʴ ʫʨʘʚʥʝʥʠʷ ʦʪʥʦʩʠ-

ʪʝʣʴʥʦ ʵʪʠʭ ʢʦʦʨʜʠʥʘʪ ʚ ʥʦʚʦʡ ʩʠʩʪʝʤʝ: 

 

z1 = f1(x, y) ;   (2) 

 

z2 = f2(x, y) . 

 

ʀʤʝʷ ʵʪʠ ʫʨʘʚʥʝʥʠʷ, ʚʳ ʤʦʞʝʪʝ ʥʘʡʪʠ ʨʘʟʤʝʨʳ 

ʟʘʟʦʨʘ ʠʣʠ ʥʘʪʷʛʞʝʥʠʝ ʤʝʞʜʫ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤʠ 

ʪʦʯʢʘʤʠ ʨʘʙʦʯʝʡ ʧʦʚʝʨʭʥʦʩʪʠ:  

 

h = z1 ī z2 ;  (3) 

 

h = f1(x, y) ī f2(x, y) = f (x, y) .  (4) 

 

ʀʟʚʝʩʪʥʦ, ʯʪʦ ʚʝʣʠʯʠʥʳ ʢʦʥʪʘʢʪʥʦʡ ʜʝʬʦʨʤʘ-

ʮʠʡ ʟʘʚʠʩʠʪ ʦʪ ʚʝʣʠʯʠʥʳ ʩʠʣʳ ʜʝʡʩʪʚʫʶʱʠʝ ʥʘ 

ʟʦʥʫ ʢʦʥʪʘʢʪʘ:  

 

Ŭi = Ŭ(Qi),   (5) 

 

ʛʜʝ Ŭi ï ʜʝʬʦʨʤʘʮʠʷ ʫʧʨʫʛʦʛʦ ʢʦʥʪʘʢʪʘ ʨʘʙʦ-

ʯʠʭ ʦʨʛʘʥʦʚ i-ʡ ʧʘʨʳ ʨʘʙʦʯʠʭ ʵʣʝʤʝʥʪʦʚ; Qi ï ʚʥʝʰ-

ʥʷʷ ʩʠʣʦʚʘʷ ʯʘʩʪʠʮʘ, ʧʘʜʘʶʱʘʷ ʥʘ i-ʶ ʧʘʨʫ.  

ʆʯʝʚʠʜʥʦ ʪʘʢʞʝ, ʯʪʦ , 

 

Q = В ὗ,   (6) 

 

ʛʜʝ Q ï ʦʙʱʘʷ ʚʝʣʠʯʠʥʘ ʚʥʝʰʥʠʭ ʩʠʣ, ʜʝʡʩʪʚʫ-

ʶʱʠʭ ʥʘ ʚʩʝ ʢʦʥʪʘʢʪʠʨʫʶʱʠʝ ʧʘʨʳ ʨʘʙʦʯʝʛʦ ʵʣʝ-

ʤʝʥʪʘ; m ï ʢʦʣʠʯʝʩʪʚʦ ʧʘʨ ʨʘʙʦʯʠʭ ʵʣʝʤʝʥʪʦʚ, 

ʥʘʭʦʜʷʱʠʡʩʷ ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʚ ʢʦʥʪʘʢʪʝ. 

ʋʧʨʫʛʫʶ ʜʝʬʦʨʤʘʮʠʶ ʪʝʣ ʧʦʜ ʚʦʟʜʝʡʩʪʚʠʝʤ 

ʩʠʣ Qi ʤʦʞʝʤ ʦʧʨʝʜʝʣʠʪʴ ʩʣʝʜʫʶʱʠʤ ʚʳʨʘʞʝʥʠʝʤ 

 

Ŭ := C Ĭ ὗ                                 (7) 

ʛʜʝ 

ὅ Ὧὰ ὠ  ὠ   ὄ           (8) 

 

ʛʜʝ Ŭi ï ʦʙʱʘʷ ʜʝʬʦʨʤʘʮʠʷ ʧʦʚʝʨʭʥʦʩʪʝʡ i-ʡ 

ʢʦʥʪʘʢʪʥʦʡ ʛʨʫʧʧʳ ʧʨʠ ʜʝʡʩʪʚʠʡ ʢʦʤʧʦʥʝʥʪʘ Qi 

ʚʥʝʰʥʷʷ ʩʠʣʘ Q; ɚ ï ʢʦʵʬʬʠʮʠʝʥʪ, ʦʧʨʝʜʝʣʷʝʪʩʷ ʠʟ 

ʛʨʘʬʠʢʘ ; V1, V2 ï ʧʦʩʪʦʷʥʥʘʷ ʫʧʨʫʛʦʩʪʠ ʤʘʪʝʨʠʘ-

ʣʦʚ ʢʦʥʪʘʢʪʠʨʫʶʱʠʭ ʪʝʣ.  

 

V:=                                            (9) 

 

ʛʜʝ Õ ï ʢʦʵʬʬʠʮʠʝʥʪ ʇʫʘʩʩʦʥʘ; ɽ ï ʤʦʜʫʣʴ 

ʫʧʨʫʛʦʩʪʠ; k(l) ïʩʫʤʤʘ ʵʣʣʠʧʪʠʯʝʩʢʠʭ ʠʥʪʝʛʨʘʣʦʚ 

2-ʛʦ ʨʦʜʘ. ʉʦʛʣʘʩʥʦ (6) ʤʦʞʥʦ ʥʘʧʠʩʘʪʴ  

 

ὗ ὗВ ρ                   (10) 

 

ɻʜʝ,ʠʟ ʚʳʨʘʞʝʥʠʷ (10)  

ὗ  
В

                     (11) 

ʄʘʪʝʤʘʪʠʯʝʩʢʦʝ ʦʞʠʜʘʝʤʦʝ ʟʥʘʯʝʥʠʝ Ὤ :  

 Ὤ „                             (12) 

 

Mh(◖)= ὅ ᷿ ὬὩ
 ρ Ὡ  

dὬ                 (13) 

 

ʄʘʢʩʠʤʘʣʴʥʦʝ ʢʦʥʪʘʢʪʥʦʝ ʥʘʧʨʷʞʝʥʠʝ ʥʘ 

ʫʯʘʩʪʢʘʭ ʚʦʟʜʝʡʩʪʚʠʷ ʢʦʥʪʘʢʪʦʚ ʚ i-ʡ ʛʨʫʧʧʝ:  
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„  
 
                      (14) 

ʛʜʝ  

ὦ  ⱦ
╠░╥  ╥

║
▪  ; 

 

ai = bi Ѝρ Ὡ, 

 

ʛʜʝ ʝ ï ʵʢʩʮʝʥʪʨʠʩʠʪʝʪ ʟʦʥʳ ʢʦʥʪʘʢʪʥʳʭ 

ʧʦʚʝʨʭʥʦʩʪʝʡ ; bi ï ʙʦʣʴʰʘʷ ʧʣʘʪʬʦʨʤʘ ʧʦʣʫʦʩʠ 

ʢʦʥʪʘʢʪʘ; ai ï ʤʘʣʘʷ ʧʦʣʫʦʩʴ ʢʦʥʪʘʢʪʥʦʡ ʦʙʣʘʩʪʠ.  

ʀʩʧʦʣʴʟʫʷ ʬʦʨʤʫʣʳ (11)-(14) ʤʳ ʚʳʧʦʣʥʷʝʤ 

ʨʘʩʯʝʪʳ ʩʪʨʦʠʤ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʠʤ ʛʨʘʬʠʢʠ ʜʣʷ 

ʤʝʭʘʥʠʟʤʘ ʐʈʋʉ .  

ʄʘʪʝʤʘʪʠʯʝʩʢʦʝ ʦʞʠʜʘʥʠʝ ʨʘʟʨʳʚʘ ʚ ʩʩʳʣʢʘʭ 

ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ů ʠ i (13):  

i M(h) 

=0.10 =0.3630 =0.50 

1 0.2560 0.9290 1.2790 

2 0.080 0.2920 0.4020 

3 0.0530 0.1930 0.2660 

4 0.0670 0.2420 0.3330 

5 0.1660 0.6010 0.8280 

6 1.0750 3.9020 5.3750 

 

ʇʦʩʪʨʦʠʤ ʛʨʘʬʠʢ ʟʘʚʠʩʠʤʦʩʪʠ Mh(ű) ʦʪ i.  

 
ʈʠʩ. 1. ɻʨʘʬʠʢ ʟʘʚʠʩʠʤʦʩʪʠ ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʦʞʠʜʘʥʠʷ ʩʣʫʯʘʡʥʳʤ ʨʘʟʤʝʨʦʤ ʟʘʟʦʨʘ Mh(ᶫ)  

ʩ ʥʦʤʝʨʘ ʢʦʥʪʘʢʪʥʦʡ ʧʘʨʳ i  

 

ʆʧʨʝʜʝʣʠʤ ʟʥʘʯʝʥʠʝ Q ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʨʘʟʤʝʨʘ ʟʘʟʦʨʘ h ʠ ʦʪ ʦʙʱʝʛʦ ʯʠʩʣʘ ʢʦʥʪʘʢʪʥʳʭ ʛʨʫʧʧ m ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ (11) (ʨʠʩ. 2):  

 

m 
Q 

h = 0,02560 h = 0,03310 h = 0,04060 

1 3,0320ẗ103 3,3790ẗ103 3,7990ẗ103 

2 1,5160ẗ103 1,690ẗ103 1,90ẗ103 

3 1,0110ẗ103 1,1260ẗ103 1,2660ẗ103 

4 757,9380 844,8740 949,80 

5 606,350 675,8990 759,840 

6 505,2920 563,24900 633,20 
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ʈʠʩ. 2. ɻʨʘʬʠʢ ʩʠʣʳ, ʜʝʡʩʪʚʫʶʱʠʭ ʥʘ ʧʝʨʚʫʶ ʢʦʥʪʘʢʪʥʫʶ ʛʨʫʧʧʫ,  

ʦʪ ʦʙʱʝʛʦ ʯʠʩʣʘ ʢʦʥʪʘʢʪʥʳʭ ʛʨʫʧʧ ʠ ʨʘʟʤʝʨʦʚ ʨʘʟʨʳʚʦʚ 

 

ʈʠʩʫʥʦʢ 2 ʧʦʢʘʟʘʥʦ, ʯʪʦ ʩ ʫʚʝʣʠʯʝʥʠʝʤ ʯʠʩʣʘ ʢʦʥʪʘʢʪʥʳʭ ʛʨʫʧʧ ʠ ʫʤʝʥʴʰʝʥʠʝʤ ʚʝʣʠʯʠʥʳ ʟʘʟʦʨʘ 

ʫʤʝʥʴʰʘʝʪʩʷ ʚʝʣʠʯʠʥʘ ʩʠʣʳ, ʜʝʡʩʪʚʫʶʱʝʡ ʥʘ ʧʝʨʚʫʶ ʢʦʥʪʘʢʪʥʫʶ ʛʨʫʧʧʫ.  

ʆʧʨʝʜʝʣʝʝʥʠʝ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʥʘʧʨʷʞʝʥʠʝ ʚ ʦʙʣʘʩʪʠ ʢʦʥʪʘʢʪʦʚ ʚ i-ʡ ʛʨʫʧʧʝ (14) ʠ ʧʦʩʪʨʦʠʪʴ ʛʨʘʬʠʢ 

ʟʘʚʠʩʠʤʦʩʪʠ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʢʦʥʪʘʢʪʥʦʛʦ ʥʘʧʨʷʞʝʥʠʷ ʥʘ ʧʣʦʱʘʜʢʝ ʢʦʥʪʘʢʪʘ ʚ ʥʘʠʙʦʣʝʝ ʥʘʛʨʫʞʝʥʥʦʡ ʧʘʨʝ 

ůmax, ʦʪ ʦʙʱʝʛʦ ʯʠʩʣʘ ʩʠʣʦʚʳʭ ʛʨʫʧʧ m ʠ ʚʝʣʠʯʠʥʳ ʟʘʟʦʨʘ h (ʨʠʩ. 3):  

 

m ůmax 

h = 0,02560 h = 0,03310 h = 0,04060 

1 9,375ẗ0103 8,722ẗ103 8,0670ẗ103 

2 1,4880ẗ104 1,384ẗ104 1,280ẗ104 

3 1,950ẗ104 1,815ẗ104 1,6780ẗ104 

4 2,3630ẗ104 2,198ẗ104 2,0330ẗ104 

5 2,7410ẗ104 2,55ẗ104 2,3590ẗ104 

6 3,0906ẗ104 2,88ẗ104 2,6630ẗ104 

 

ʀʟ ʨʠʩ. 3 ʚʠʜʥʦ, ʯʪʦ ʩ ʫʚʝʣʠʯʝʥʠʝʤ ʯʠʩʣʘ ʢʦʥʪʘʢʪʥʳʭ ʛʨʫʧʧ ʠ ʫʤʝʥʴʰʝʥʠʝʤ ʚʝʣʠʯʠʥʳ ʟʘʟʦʨʘ ʫʚʝʣʠ-

ʯʠʚʘʝʪʩʷ ʤʘʢʩʠʤʘʣʴʥʦʝ ʢʦʥʪʘʢʪʥʦʝ ʥʘʧʨʷʞʝʥʠʝ ʚ ʥʘʠʙʦʣʝʝ ʥʘʛʨʫʞʝʥʥʦʡ ʧʘʨʝ.  

 

 
 

ʈʠʩ. 3. ɻʨʘʬʠʢ ʟʘʚʠʩʠʤʦʩʪʠ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʢʦʥʪʘʢʪʥʦʛʦ ʥʘʧʨʷʞʝʥʠʷ ʥʘ ʦʙʣʘʩʪʠ ʢʦʥʪʘʢʪʦʚ  

ʚ ʥʘʠʙʦʣʝʝ ʥʘʛʨʫʞʝʥʥʦʡ ʧʘʨʝ ů ʦʪ ʦʙʱʝʛʦ ʯʠʩʣʘ ʩʠʣʦʚʳʭ ʛʨʫʧʧ m ʠ ʨʘʟʤʝʨ ʟʘʟʦʨʘ h 
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ɺʳʚʦʜ 

ʇʦʜʚʦʜʷ ʠʪʦʛ ʚ ʦʢʦʥʯʘʥʠʠ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘ-

ʪʝʣʴʩʢʦʡ ʨʘʙʦʪʳ ʤʘʛʠʩʪʨʘʥʪʘ, ʥʝʦʙʭʦʜʠʤʦ ʩʜʝʣʘʪʴ 

ʚʳʚʦʜ, ʯʪʦ ʨʘʟʨʘʙʦʪʢʘ ʥʘʠʙʦʣʝʝ ʧʨʠʝʤʣʝʤʦʡ ʢʦʥ-

ʩʪʨʫʢʮʠʠ ʧʝʨʝʜʘʯʠ ʤʦʤʝʥʪʦʚ ʚ ʢʦʥʫʩʥʳʭ ʜʨʦʙʠʣ-

ʢʘʭ ʝʱʝ ʥʝ ʩʢʦʥʩʪʨʫʠʨʦʚʘʥʘ, ʥʦ ʙʣʘʛʦʜʘʨʷ ʩʦʧʦ-

ʩʪʘʚʣʝʥʠʶ ʧʘʪʝʥʪʥʳʭ ʠʟʦʙʨʝʪʝʥʠʡ ʨʘʟʥʳʭ ʩʪʨʘʥ ʠ 

ʤʝʪʦʜʠʢʠ ʧʨʦʚʝʜʝʥʠʷ ʠʩʧʳʪʘʥʠʡ ʩ ʩʫʱʝʩʪʚʫʶ-

ʱʠʤʠ ʢʦʥʩʪʨʫʢʮʠʷʤʠ. 

ɺ ʜʘʥʥʦʡ ʨʘʙʦʪʝ ʙʳʣʘ ʨʘʩʩʤʦʪʨʝʥʘ ʦʯʝʥʴ ʧʝʨ-

ʩʧʝʢʪʠʚʥʘʷ ʢʦʥʩʪʨʫʢʮʠʷ ʧʝʨʝʜʘʯʠ ʤʦʤʝʥʪʦʚ ʥʘ ʨʘ-

ʙʦʯʠʡ ʦʨʛʘʥ ʢʦʥʫʩʥʦʡ ʜʨʦʙʠʣʢʠ. ʄʦʞʥʦ ʩʜʝʣʘʪʴ 

ʚʳʚʦʜ, ʯʪʦ ʢʦʥʫʩʥʘʷ ʜʨʦʙʠʣʢʘ ʧʨʝʜʣʦʞʝʥʥʦʡ ʢʦʥ-

ʩʪʨʫʢʮʠʡ ʙʫʜʝʪ ʘʢʪʫʘʣʝʥ ʠ ʨʝʥʪʘʙʝʣʝʥ ʚ ʧʨʦʠʟʚʦʜ-

ʩʪʚʝ. ʊʘʢʞʝ ʧʦ ʚʳʚʦʜʘʤ ʠʟ ʧʨʦʝʢʪʘ ʤʦʞʥʦ ʩʜʝʣʘʪʴ 

ʚʳʚʦʜ ʯʪʦ, ʂʇɼ ʠ ʢʦʥʩʪʨʫʢʪʠʚʥʳʝ ʩʚʦʡʩʪʚʘ ʧʦʣʥʦ-

ʩʪʴʶ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʪʨʝʙʦʚʘʥʠʷʤ ʜʣʷ ʢʦʥʫʩʥʳʭ ʜʨʦ-

ʙʠʣʦʢ.  
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LEVELS OF PRESENTATION OF PASSENGER TRANSPORT ROUTE NETWORKS IN THE FORM 

OF GRAPH MODELS 

 

ɸʥʥʦʪʘʮʠʷ. 

ʈʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʩʧʦʩʦʙ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʧʘʩʩʘʞʠʨʩʢʠʭ ʤʘʨʰʨʫʪʥʳʭ ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʝʪʝʡ ʚ ʚʠʜʝ 

ʛʨʘʬʦʚʳʭ ʤʦʜʝʣʝʡ. ʇʨʝʜʣʘʛʘʝʪʩʷ ʩʧʦʩʦʙ ʜʝʢʦʤʧʦʟʠʮʠʠ ʫʨʦʚʥʝʡ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʛʨʘʬʦʚʳʭ ʤʦʜʝʣʝʡ ʚ ʟʘʚʠ-

ʩʠʤʦʩʪʠ ʦʪ ʨʝʰʘʝʤʳʭ ʟʘʜʘʯ ʘʥʘʣʠʟʘ, ʧʨʠʚʦʜʷʪʩʷ ʧʨʠʤʝʨʳ ʚʠʟʫʘʣʠʟʘʮʠʠ ʧʨʝʜʣʘʛʘʝʤʳʭ ʫʨʦʚʥʝʡ ʧʨʝʜʩʪʘʚ-

ʣʝʥʠʷ. ʆʧʨʝʜʝʣʝʥʳ ʮʝʣʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʦʣʫʯʝʥʥʳʭ ʫʨʦʚʥʝʡ: ʨʝʰʝʥʠʝ ʟʘʜʘʯ ʚʠʟʫʘʣʠʟʘʮʠʠ ʠ ʘʥʘʣʠʟʘ ʤʘʨʰ-

ʨʫʪʥʳʭ ʧʘʩʩʘʞʠʨʩʢʠʭ ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʝʪʝʡ ʠ, ʚ ʯʘʩʪʥʦʩʪʠ, ʤʫʣʴʪʠʤʦʜʘʣʴʥʳʭ ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʝʪʝʡ, ʠ 

ʨʝʰʝʥʠʝ ʟʘʜʘʯ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʧʣʘʥʠʨʦʚʘʥʠʷ ï ʧʦʠʩʢʘ ʢʨʘʪʯʘʡʰʝʛʦ ʧʫʪʠ, ʦʨʛʘʥʠʟʘʮʠʠ ʤʘʨʰʨʫʪʥʳʭ 

ʪʨʘʥʩʧʦʨʪʥʳʭ ʧʝʨʝʩʘʜʦʯʥʳʭ ʫʟʣʦʚ, ʫʣʫʯʰʝʥʠʝ ʦʨʛʘʥʠʟʘʮʠʠ ʜʚʠʞʝʥʠʷ. 

Abstract. 

The method consider presentation of passenger transport route networks in the form of graph models. The 

method of decomposition of presentation levels of the graph models is proposed. The objectives of using the ob-

tained levels defined: solving of problems of visualization and analysis of route passenger transport networks and, 

particular, multimodal transport networks, and solving of problems of transport planning ï finding the shortest 

path, organizing route transport interchange nodes, improving traffic management are defined. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʧʘʩʩʘʞʠʨʩʢʘʷ ʪʨʘʥʩʧʦʨʪʥʘʷ ʩʝʪʴ, ʤʘʨʰʨʫʪʥʘʷ ʪʨʘʥʩʧʦʨʪʥʘʷ ʩʝʪʴ, ʧʝʨʝʚʦʟʢʘ 

ʧʘʩʩʘʞʠʨʦʚ, ʪʨʘʥʩʧʦʨʪʥʦʝ ʧʣʘʥʠʨʦʚʘʥʠʝ, ʤʫʣʴʪʠʤʦʜʘʣʴʥʘʷ ʪʨʘʥʩʧʦʨʪʥʘʷ ʩʝʪʴ, ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʪʨʘʥʩ-

ʧʦʨʪʥʳʭ ʩʝʪʝʡ, ʛʨʘʬʦʚʘʷ ʤʦʜʝʣʴ, ʤʘʨʰʨʫʪʥʳʡ ʪʨʘʥʩʧʦʨʪʥʳʡ ʫʟʝʣ, ʪʝʦʨʠʷ ʛʨʘʬʦʚ, ʚʠʟʫʘʣʠʟʘʮʠʷ. 

Keywords: passenger transport network, route transport network, passenger transportation, transport plan-

ning, multimodal transport network, transport network modeling, graph model, route transport hub, graph theory; 

visualization. 
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ɺʚʝʜʝʥʠʝ 

ɸʢʪʫʘʣʴʥʳʤʠ ʟʘʜʘʯʘʤʠ ʚ ʦʙʣʘʩʪʠ ʘʚʪʦʤʘʪʠʟʘ-

ʮʠʠ ʧʘʩʩʘʞʠʨʩʢʠʭ ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʠʩʪʝʤ ʥʘ ʩʝʛʦ-

ʜʥʷʰʥʝʡ ʜʝʥʴ ʷʚʣʷʶʪʩʷ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʧʦʩʪʦʷʥ-

ʥʦʛʦ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʩʫʱʝʩʪʚʫʶʱʠʭ ʤʦʜʝʣʝʡ 

ʧʘʩʩʘʞʠʨʩʢʠʭ ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʝʪʝʡ, ʚʳʷʚʣʝʥʠʝ ʥʝ-

ʜʦʩʪʘʪʢʦʚ ʨʘʥʝʝ ʚʥʝʜʨʝʥʥʳʭ ʨʝʰʝʥʠʡ ʠ ʧʦʠʩʢ ʩʧʦ-

ʩʦʙʦʚ ʠʭ ʫʩʪʨʘʥʝʥʠʷ. ʆʩʦʙʫʶ ʚʘʞʥʦʩʪʴ ʠʤʝʝʪ ʟʘ-

ʜʘʯʘ ʦʧʪʠʤʘʣʴʥʦʛʦ ʧʣʘʥʠʨʦʚʘʥʠʷ ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʝ-

ʪʝʡ, ʫʣʫʯʰʝʥʠʝ ʦʨʛʘʥʠʟʘʮʠʠ ʜʚʠʞʝʥʠʷ, 

ʦʧʪʠʤʠʟʘʮʠʷ ʩʧʦʩʦʙʦʚ ʬʦʨʤʠʨʦʚʘʥʠʷ ʤʘʨʰʨʫʪʦʚ. 

ɼʣʷ ʨʝʰʝʥʠʷ ʵʪʠʭ ʟʘʜʘʯ ʠʩʧʦʣʴʟʫʶʪ ʤʘʪʝʤʘʪʠʯʝ-

ʩʢʠʝ ʤʝʪʦʜʳ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʝʪʝʡ.  

ʆʜʥʠʤ ʠʟ ʚʦʟʤʦʞʥʳʭ ʩʧʦʩʦʙʦʚ ʧʨʝʜʩʪʘʚʣʝʥʠʷ 

ʪʨʘʥʩʧʦʨʪʥʦʡ ʩʝʪʠ ʷʚʣʷʝʪʩʷ ʛʨʘʬʦʚʘʷ ʤʦʜʝʣʴ. ɻʨʘ-

ʬʦʚʘʷ ʤʦʜʝʣʴ [1,2,3] ʧʘʩʩʘʞʠʨʩʢʦʡ ʪʨʘʥʩʧʦʨʪʥʦʡ 

ʩʝʪʠ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʤʥʦʞʝʩʪʚʦ ʫʟʣʦʚ ʛʨʘʬʘ ï 

ʦʩʪʘʥʦʚʦʯʥʳʭ ʧʫʥʢʪʦʚ, ʠ ʩʚʷʟʝʡ ʤʝʞʜʫ ʥʠʤʠ ï 

ʤʘʨʰʨʫʪʦʚ. ʊʘʢʘʷ ʤʦʜʝʣʴ ʧʦʟʚʦʣʷʝʪ ʨʝʰʘʪʴ ʦʩʥʦʚ-

ʥʳʝ ʟʘʜʘʯʠ ʧʘʩʩʘʞʠʨʩʢʠʭ ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʠʩʪʝʤ, ʚ 

ʯʘʩʪʥʦʩʪʠ, ʟʘʜʘʯʫ ʚʠʟʫʘʣʠʟʘʮʠʠ, ʟʘʜʘʯʠ ʧʦʠʩʢʘ 

ʢʨʘʪʯʘʡʰʝʛʦ ʧʫʪʠ ʠ ʜʨʫʛʠʝ. 

ʎʝʣʴʶ ʜʘʥʥʦʡ ʩʪʘʪʴʠ ʷʚʣʷʝʪʩʷ ʚʳʜʝʣʝʥʠʝ ʦʩ-

ʥʦʚʥʳʭ ʫʨʦʚʥʝʡ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʛʨʘʬʦʚʦʡ ʤʦʜʝʣʠ 

ʧʘʩʩʘʞʠʨʩʢʦʡ ʪʨʘʥʩʧʦʨʪʥʦʡ ʩʝʪʠ, ʧʫʪʝʤ ʚʳʷʚʣʝʥʠʷ 

ʦʩʥʦʚʥʳʭ ʟʘʜʘʯ ʘʥʘʣʠʟʘ ʤʦʜʝʣʠ, ʢ ʢʦʪʦʨʳʤ ʦʥʠ 

ʜʦʣʞʥʳ ʙʳʪʴ ʧʨʠʤʝʥʝʥʳ. 

ɺʳʜʝʣʝʥʠʝ ʫʨʦʚʥʝʡ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʤʘʨʰʨʫʪ-

ʥʳʭ ʧʘʩʩʘʞʠʨʩʢʠʭ ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʝʪʝʡ 

ʇʘʩʩʘʞʠʨʩʢʘʷ ʪʨʘʥʩʧʦʨʪʥʘʷ ʩʠʩʪʝʤʘ ï ʵʪʦ ʩʦ-

ʚʦʢʫʧʥʦʩʪʴ ʧʨʦʮʝʩʩʦʚ ʦʨʛʘʥʠʟʘʮʠʠ ʠ ʦʙʝʩʧʝʯʝʥʠʷ 

ʚʦʟʤʦʞʥʦʩʪʠ ʧʝʨʝʚʦʟʢʠ ʧʘʩʩʘʞʠʨʦʚ ʧʦ ʨʝʛʫʣʷʨʥʳʤ 

ʠ ʟʘʢʘʟʥʳʤ ʤʘʨʰʨʫʪʘʤ ʚʩʝʤʠ ʚʠʜʘʤʠ ʪʨʘʥʩʧʦʨʪʘ ʥʘ 

ʦʛʨʘʥʠʯʝʥʥʦʡ ʪʝʨʨʠʪʦʨʠʠ. 

ʇʫʩʪʴ ʠʤʝʝʪʩʷ ʤʥʦʞʝʩʪʚʦ ʦʩʪʘʥʦʚʦʯʥʳʭ ʧʫʥʢ-

ʪʦʚ Ὓ, ʢʦʪʦʨʦʝ ʩʦʩʪʦʠʪ ʠʟ ʧʦʜʤʥʦʞʝʩʪʚ ʦʩʪʘʥʦʚʦʯ-
ʥʳʭ ʧʫʥʢʪʦʚ ʤʘʨʰʨʫʪʦʚ ὛᶰὛ, ʛʜʝ Ὓᶰὶ, ʘ ὶᶰὙ, 

ʛʜʝ ὶ ʵʪʦ ʤʘʨʰʨʫʪ, ʧʨʠʥʘʜʣʝʞʘʱʠʡ Ὑ ï ʤʥʦʞʝʩʪʚʫ 

ʤʘʨʰʨʫʪʦʚ. ʊʦʛʜʘ, ʚ ʵʪʦʤ ʩʣʫʯʘʝ, Ὓ ï ʤʥʦʞʝʩʪʚʦ 
ʚʝʨʰʠʥ ʛʨʘʬʘ, ʘ Ὑ ï ʩʚʷʟʠ ʤʝʞʜʫ ʥʠʤʠ.  

ɺʘʞʥʦ ʠʤʝʪʴ ʚʦʟʤʦʞʥʦʩʪʴ ʧʨʝʜʩʪʘʚʠʪʴ ʛʨʘʬʦ-

ʚʫʶ ʤʦʜʝʣʴ ʪʨʘʥʩʧʦʨʪʥʦʡ ʩʝʪʠ ʥʘ ʨʘʟʥʳʭ ʫʨʦʚʥʷʭ. 

ɼʣʷ ʚʝʨʭʥʝʫʨʦʚʥʝʚʦʛʦ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʛʨʘʬʦ-

ʚʦʡ ʤʦʜʝʣʠ ʪʨʘʥʩʧʦʨʪʥʦʡ ʩʝʪʠ ʦʩʥʦʚʥʦʡ ʟʘʜʘʯʝʡ 

ʷʚʣʷʝʪʩʷ ʚʳʜʝʣʝʥʠʝ ʩʚʷʟʠ ʤʝʞʜʫ ʤʘʨʰʨʫʪʘʤʠ. 

ɺʝʨʭʥʝʫʨʦʚʥʝʚʘʷ ʛʨʘʬʦʚʘʷ ʤʦʜʝʣʴ ʪʨʘʥʩʧʦʨʪʥʦʡ 

ʩʝʪʠ ʧʨʠʚʝʜʝʥʘ ʥʘ ʈʠʩʫʥʢʝ ʈʠʩʫʥʦʢ 1. 

 

 
ʈʠʩʫʥʦʢ 1. ɺʝʨʭʥʝʫʨʦʚʥʝʚʘʷ ʛʨʘʬʦʚʘʷ ʤʦʜʝʣʴ ï ʩʚʷʟʠ ʤʝʞʜʫ ʤʘʨʰʨʫʪʘʤʠ 

 

ʅʘ ʈʠʩʫʥʢʝ ʈʠʩʫʥʦʢ 1 ʚʝʨʰʠʥʘʤʠ ʛʨʘʬʘ ʷʚʣʷ-

ʶʪʩʷ ʤʘʨʰʨʫʪʳ ὶᶰὙ, ʘ ʜʫʛʘʤʠ ʷʚʣʷʶʪʩʷ ʦʙʱʠʝ 
ʦʩʪʘʥʦʚʦʯʥʳʝ ʧʫʥʢʪʳ ʤʘʨʰʨʫʪʦʚ ίᶰὶȟίᶰὶᴼ

ί ί ί, ʚ ʢʦʪʦʨʳʭ ʤʦʞʥʦ ʦʩʫʱʝʩʪʚʠʪʴ ʩʤʝʥʫ 

ʤʘʨʰʨʫʪʘ. ɼʦʧʫʩʪʠʤʦ, ʯʪʦ ʜʚʘ ʤʘʨʰʨʫʪʘ ʤʦʛʫʪ 

ʠʤʝʪʴ ʙʦʣʝʝ ʦʜʥʦʛʦ ʦʙʱʝʛʦ ʦʩʪʘʥʦʚʦʯʥʦʛʦ ʧʫʥʢʪʘ. 

ɻʨʘʬ ʷʚʣʷʝʪʩʷ ʥʝʦʨʠʝʥʪʠʨʦʚʘʥʥʳʤ, ʪʘʢ ʢʘʢ ʦʪʦʙʨʘ-

ʞʘʝʪ ʪʦʣʴʢʦ ʥʘʣʠʯʠʝ ʩʚʷʟʝʡ ʤʝʞʜʫ ʤʘʨʰʨʫʪʘʤʠ. 

ʕʪʦʪ ʫʨʦʚʝʥʴ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʥʝʦʙʭʦʜʠʤ ʜʣʷ ʧʨʦ-

ʚʝʨʢʠ ʩʚʷʟʥʦʩʪʠ ʤʘʨʰʨʫʪʦʚ ʪʨʘʥʩʧʦʨʪʥʦʡ ʩʝʪʠ. 

ʉʣʝʜʫʶʱʠʡ ʫʨʦʚʝʥʴ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʧʨʝʜʧʦʣʘ-

ʛʘʝʪ ʦʪʦʙʨʘʞʝʥʠʝ ʚ ʤʦʜʝʣʠ ʪʦʣʴʢʦ ʥʘʯʘʣʴʥʳʭ ʠ ʢʦ-

ʥʝʯʥʳʭ ʦʩʪʘʥʦʚʦʯʥʳʭ ʧʫʥʢʪʦʚ ʢʘʨʪ ʤʘʨʰʨʫʪʦʚ ʠ 

ʩʚʷʟʝʡ ʤʝʞʜʫ ʥʠʤʠ. ʊʘʢʦʡ ʫʨʦʚʝʥʴ ʙʫʜʝʪ ʥʘʟʳ-

ʚʘʪʴʩʷ ʫʨʦʚʥʝʤ ʧʨʝʜʩʪʘʚʣʝʥʠʷ çʪʦʯʝʢ ʧʨʠʪʷʞʝʥʠʷè 

ʧʘʩʩʘʞʠʨʦʧʦʪʦʢʘ ï ʪʨʘʥʩʧʦʨʪʥʳʭ ʫʟʣʦʚ. ʇʨʠʤʝʨ 

ʫʨʦʚʥʷ çʪʦʯʝʢ ʧʨʠʪʷʞʝʥʠʷè ʧʘʩʩʘʞʠʨʦʧʦʪʦʢʘ ʧʨʠ-

ʚʝʜʝʥ ʥʘ ʈʠʩʫʥʢʝ ʈʠʩʫʥʦʢ 2. 
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ʈʠʩʫʥʦʢ 2. ɻʨʘʬʦʚʘʷ ʤʦʜʝʣʴ ï ʫʨʦʚʝʥʴ çʪʦʯʝʢ ʧʨʠʪʷʞʝʥʠʷè ʧʘʩʩʘʞʠʨʦʧʦʪʦʢʘ 

 

ʅʘ ʈʠʩʫʥʢʝ ʈʠʩʫʥʦʢ 2 ʚʝʨʰʠʥʘʤʠ ʛʨʘʬʘ ʷʚʣʷ-

ʶʪʩʷ ʦʩʪʘʥʦʚʦʯʥʳʝ ʧʫʥʢʪʳ ίᶰὛ, ʘ ʨʝʙʨʘʤʠ ï 

ʤʘʨʰʨʫʪʳ ὶᶰὙ. ʇʨʠ ʵʪʦʤ, ʜʚʘ ʦʩʪʘʥʦʚʦʯʥʳʭ 
ʧʫʥʢʪʘ ʤʦʛʫʪ ʙʳʪʴ ʩʚʷʟʘʥʳ ʥʝʩʢʦʣʴʢʠʤʠ ʨʘʟʥʳʤʠ 

ʤʘʨʰʨʫʪʘʤʠ, ʢʘʨʪʳ ʦʩʪʘʥʦʚʦʯʥʳʭ ʧʫʥʢʪʦʚ ʢʦʪʦ-

ʨʳʭ ʨʘʟʣʠʯʥʳ. ɻʨʘʬ ʷʚʣʷʝʪʩʷ ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʤ, 

ʪʘʢ ʢʘʢ ʥʘ ʧʨʘʢʪʠʢʝ ʩʫʱʝʩʪʚʫʶʪ ʩʣʫʯʘʠ, ʢʦʛʜʘ ʠʥ-

ʬʦʨʤʘʮʠʦʥʥʦ-ʧʦʠʩʢʦʚʳʝ ʩʠʩʪʝʤʳ ʩʦʜʝʨʞʘʪ ʜʘʥ-

ʥʳʝ ʪʦʣʴʢʦ ʦ ʤʘʨʰʨʫʪʝ ʚ ʦʜʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ, ʥʦ ʥʝ 

ʩʦʜʝʨʞʘʪ ʜʘʥʥʳʭ ʦ ʤʘʨʰʨʫʪʝ ʦʙʨʘʪʥʦʛʦ ʥʘʧʨʘʚʣʝ-

ʥʠʷ. ʋʨʦʚʝʥʴ çʪʦʯʝʢ ʧʨʠʪʷʞʝʥʠʷè ʧʘʩʩʘʞʠʨʦʧʦ-

ʪʦʢʘ ʥʝʦʙʭʦʜʠʤ ʜʣʷ ʚʳʜʝʣʝʥʠʷ ʪʨʘʥʩʧʦʨʪʥʳʭ ʫʟʣʦʚ 

ʩʝʪʠ. 

ʋʨʦʚʝʥʴ ʧʝʨʝʩʘʜʦʯʥʳʭ ʫʟʣʦʚ ʧʘʩʩʘʞʠʨʩʢʦʡ 

ʪʨʘʥʩʧʦʨʪʥʦʡ ʩʝʪʠ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʫʨʦʚʥʶ çʪʦʯʝʢ 

ʧʨʠʪʷʞʝʥʠʷè ʧʘʩʩʘʞʠʨʦʧʦʪʦʢʘ, ʥʦ ʧʨʠ ʵʪʦʤ ʥʘ ʛʨʘ-

ʬʦʚʦʡ ʤʦʜʝʣʠ ʜʦʣʞʥʳ ʙʳʪʴ ʦʪʦʙʨʘʞʝʥʳ ʚʩʝ ʦʩʪʘ-

ʥʦʚʦʯʥʳʝ ʧʫʥʢʪʳ ίᶰὛ, ʢʦʪʦʨʳʝ ʦʙʨʘʟʫʶʪ ʧʝʨʝʩʘ-
ʜʦʯʥʳʝ ʫʟʣʳ ὲ, ʪʦ ʝʩʪʴ ʫʜʦʚʣʝʪʚʦʨʷʶʪ ʫʩʣʦʚʠʶ: 

ʜʣʷ ίᶰὶȟ̄ ̅ ̆ί ᶰὛ ʩʫʱʝʩʪʚʫʝʪ ί ᶰὶȟ̄ ̅ ̆ί ᶰ

Ὓ, ʪʘʢʦʡ, ʯʪʦ ί=ί, ʘ ὲ ί  ᷾ί. ɼʘʥʥʳʡ ʫʨʦ-

ʚʝʥʴ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʥʝʦʙʭʦʜʠʤ ʜʣʷ ʧʦʠʩʢʘ ʚʩʝʭ ʚʦʟ-

ʤʦʞʥʳʭ ʪʦʯʝʢ ʧʝʨʝʩʘʜʢʠ ʧʘʩʩʘʞʠʨʦʚ ʚ ʩʝʪʠ, ʦʪʥʦ-

ʩʷʱʠʭʩʷ ʥʝ ʪʦʣʴʢʦ ʢ ʪʦʯʢʘʤ ʧʨʠʪʷʞʝʥʠʷ ʧʘʩʩʘʞʠ-

ʨʦʧʦʪʦʢʘ. ʋʨʦʚʝʥʴ ʧʝʨʝʩʘʜʦʯʥʳʭ ʫʟʣʦʚ ʧʦʟʚʦʣʷʝʪ 

ʦʪʦʙʨʘʟʠʪʴ ʚʩʝ ʚʦʟʤʦʞʥʳʝ ʩʚʷʟʠ ʤʝʞʜʫ çʪʦʯʢʘʤʠ 

ʧʨʠʪʷʞʝʥʠʷè ʤʘʨʰʨʫʪʥʦʡ ʪʨʘʥʩʧʦʨʪʥʦʡ ʩʝʪʠ. ʇʨʠ-

ʤʝʨ ʛʨʘʬʦʚʦʡ ʤʦʜʝʣʠ ʧʨʠʚʝʜʝʥ ʥʘ ʈʠʩʫʥʢʝ ʈʠʩʫʥʦʢ 

3. 

 

 
ʈʠʩʫʥʦʢ 3. ɻʨʘʬʦʚʘʷ ʤʦʜʝʣʴ ï ʫʨʦʚʝʥʴ ʧʝʨʝʩʘʜʦʯʥʳʭ ʫʟʣʦʚ 

 

ʋʨʦʚʝʥʴ ʜʝʪʘʣʴʥʦʛʦ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʩʝʪʠ ï ʥʠʟ-

ʢʦʫʨʦʚʥʝʚʦʝ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʤʘʨʰʨʫʪʥʦʡ ʪʨʘʥʩ-

ʧʦʨʪʥʦʡ ʩʝʪʠ. ɻʨʘʬʦʚʘʷ ʤʦʜʝʣʴ ʥʠʟʢʦʫʨʦʚʥʝʚʦʛʦ 

ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʤʘʨʰʨʫʪʥʦʡ ʪʨʘʥʩʧʦʨʪʥʦʡ ʩʝʪʠ 

ʜʦʣʞʥʘ ʩʦʜʝʨʞʘʪʴ:  

- ʧʦʣʥʦʝ ʤʥʦʞʝʩʪʚʦ ʦʩʪʘʥʦʚʦʯʥʳʭ ʧʫʥʢʪʦʚ 
Ὓ ʤʘʨʰʨʫʪʥʦʡ ʪʨʘʥʩʧʦʨʪʥʦʡ ʩʝʪʠ; 

- ʧʦʣʥʦʝ ʤʥʦʞʝʩʪʚʦ ʤʘʨʰʨʫʪʦʚ Ὑ ʤʘʨʰʨʫʪ-

ʥʦʡ ʪʨʘʥʩʧʦʨʪʥʦʡ ʩʝʪʠ; 

- ʚʝʩ ” ʜʣʷ ʢʘʞʜʦʡ ʚʝʨʰʠʥʳ, ʦʧʨʝʜʝʣʷʝ-

ʤʳʡ ʢʘʢ ʢʦʣʠʯʝʩʪʚʦ ʤʘʨʰʨʫʪʦʚ ʜʣʷ ʦʪʜʝʣʴʥʳʭ 

ʦʩʪʘʥʦʚʦʯʥʳʭ ʧʫʥʢʪʦʚ ʠ ʢʘʢ ʦʪʥʦʰʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ 

ʤʘʨʰʨʫʪʦʚ ʢ ʢʦʣʠʯʝʩʪʚʫ ʦʩʪʘʥʦʚʦʯʥʳʭ ʧʫʥʢʪʦʚ 

ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʫʟʣʘ ʜʣʷ ʄʊʋ; 

- ʚʝʩ ‘ȟ ʜʣʷ ʢʘʞʜʦʛʦ ʨʝʙʨʘ, ʦʧʨʝʜʝʣʷʝʤʳʡ 

ʢʘʢ ʚʨʝʤʷ ʧʝʨʝʝʟʜʘ ʤʝʞʜʫ ʦʩʪʘʥʦʚʦʯʥʳʤʠ ʧʫʥʢ-

ʪʘʤʠ ί ʠ ί ʤʘʨʰʨʫʪʘ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚʝʩ ʚʝʨʰʠʥʳ ʦʧʨʝʜʝʣʷʝʪʩʷ 

ʢʘʢ: 

 ”
Вὶ

Вί
ȟ 

ʛʜʝ: 
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Вὶ ï ʢʦʣʠʯʝʩʪʚʦ ʤʘʨʰʨʫʪʦʚ, ʧʨʦʭʦʜʷʱʠʭ ʯʝ-
ʨʝʟ ʪʨʘʥʩʧʦʨʪʥʳʡ ʫʟʝʣ ὲ; 

Вί ï ʢʦʣʠʯʝʩʪʚʦ ʦʩʪʘʥʦʚʦʯʥʳʭ ʧʫʥʢʪʦʚ ʪʨʘʥʩ-
ʧʦʨʪʥʦʛʦ ʫʟʣʘ ὲ. 

ʇʨʠʤʝʨ ʥʠʟʢʦʫʨʦʚʥʝʚʦʡ ʛʨʘʬʦʚʦʡ ʤʦʜʝʣʠ 

ʤʘʨʰʨʫʪʥʦʡ ʪʨʘʥʩʧʦʨʪʥʦʡ ʩʝʪʠ ʧʨʠʚʝʜʝʥ ʥʘ ʈʠ-

ʩʫʥʢʝ ʈʠʩʫʥʦʢ 4. 

 

 
ʈʠʩʫʥʦʢ 4. ɻʨʘʬʦʚʘʷ ʤʦʜʝʣʴ ï ʥʠʟʢʦʫʨʦʚʥʝʚʦʝ ʧʨʝʜʩʪʘʚʣʝʥʠʝ 

 

ɼʣʷ ʤʘʨʰʨʫʪʦʚ, ʢʦʪʦʨʳʝ ʩʦʜʝʨʞʘʪ ʧʨʦʤʝʞʫ-

ʪʦʯʥʳʝ ʦʩʪʘʥʦʚʦʯʥʳʝ ʧʫʥʢʪʳ, ʢʘʢ, ʥʘʧʨʠʤʝʨ, 

ʤʘʨʰʨʫʪ ὶ  ʥʘ ʈʠʩʫʥʢʝ ʈʠʩʫʥʦʢ 4, ʧʦʣʥʳʡ ʚʝʩ 

ʨʝʙʨʘ ʦʧʨʝʜʝʣʷʝʪʩʷ ʢʘʢ ʩʫʤʤʘ ʚʝʩʦʚ ʨʝʙʝʨ ʤʝʞʜʫ 

ʧʨʦʤʝʞʫʪʦʯʥʳʤʠ ʚʝʨʰʠʥʘʤʠ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʜʣʷ 

ʧʦʣʥʦʛʦ ʨʝʙʨʘ ʤʘʨʰʨʫʪʘ ὶ  ʚʝʩ ʦʧʨʝʜʝʣʷʝʪʩʷ 

ʢʘʢ: 

 ‘ ‘ ‘ ‘ ‘ Ȣ 
 

ɺ ʦʙʱʝʤ ʩʣʫʯʘʝ: 

‘ ‘ȟ 

ʛʜʝ ‘ ï ʚʝʩʘ ʨʝʙʝʨ, ʩʦʩʪʘʚʣʷʶʱʠʭ ʤʘʨʰʨʫʪ ὶ. 

ɼʣʷ ʢʘʞʜʦʡ ʠʟ ʚʝʨʰʠʥ ʥʠʟʢʦʫʨʦʚʥʝʚʦʡ ʛʨʘʬʦ-

ʚʦʡ ʤʦʜʝʣʠ ʤʘʨʰʨʫʪʥʦʡ ʪʨʘʥʩʧʦʨʪʥʦʡ ʩʝʪʠ, ʧʨʠ ʝʸ 

ʦʧʠʩʘʥʠʠ ʚ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʝ, ʪʨʝʙʫʝʪʩʷ 

ʭʨʘʥʠʪʴ ʜʘʥʥʳʝ ʦ ʨʘʩʧʠʩʘʥʠʠ. ʈʘʩʧʠʩʘʥʠʝ ʧʨʝʜ-

ʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʩʧʠʩʦʢ ʚʨʝʤʝʥ ʦʪʧʨʘʚʣʝʥʠʷ ʠ ʚʨʝ-

ʤʝʥ ʧʨʠʙʳʪʠʷ ʨʝʡʩʦʚ ʧʦ ʢʘʞʜʦʤʫ ʤʘʨʰʨʫʪʫ, ʧʨʦ-

ʭʦʜʷʱʝʤʫ ʯʝʨʝʟ ʚʝʨʰʠʥʫ ʪʨʘʥʩʧʦʨʪʥʦʡ ʩʝʪʠ ï ʦʩʪʘ-

ʥʦʚʦʯʥʳʡ ʧʫʥʢʪ ʠʣʠ ʪʨʘʥʩʧʦʨʪʥʳʡ ʫʟʝʣ. 

ʈʘʩʧʠʩʘʥʠʝ ʦʧʨʝʜʝʣʷʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʦʨʛʘʥʠʟʘʮʠʠ 

ʩʪʳʢʦʚʢʠ ʤʝʞʜʫ ʣʶʙʦʡ ʧʘʨʦʡ ʨʝʡʩʦʚʳʭ ʤʘʨʰʨʫʪʦʚ 

ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʫʟʣʘ. 

ʅʠʟʢʦʫʨʦʚʥʝʚʦʝ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʤʘʨʰʨʫʪʥʦʡ 

ʪʨʘʥʩʧʦʨʪʥʦʡ ʩʝʪʠ ʜʦʣʞʥʦ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʦ ʜʣʷ 

ʧʦʠʩʢʘ ʩʦʩʪʘʚʥʳʭ ʧʝʨʝʩʘʜʦʯʥʳʭ ʤʘʨʰʨʫʪʦʚ ʤʝʞʜʫ 

ʫʟʣʘʤʠ ʪʨʘʥʩʧʦʨʪʥʦʡ ʩʝʪʠ. ɺʝʩʘ ʚʝʨʰʠʥ ʜʦʣʞʥʳ 

ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʳ ʜʣʷ ʨʝʰʝʥʠʷ ʟʘʜʘʯʠ ʚʳʙʦʨʘ 

ʩʣʝʜʫʶʱʝʛʦ ʧʝʨʝʩʘʜʦʯʥʦʛʦ ʫʟʣʘ ʚ ʧʨʦʮʝʩʩʝ ʧʦʠʩʢʘ 
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ʤʘʨʰʨʫʪʦʚ, ʘ ʚʝʩʘ ʨʝʙʝʨ ʜʦʣʞʥʳ ʙʳʪʴ ʠʩʧʦʣʴʟʦ-

ʚʘʥʳ ʜʣʷ ʚʳʙʦʨʘ ʥʘʠʙʦʣʝʝ ʦʧʪʠʤʘʣʴʥʦʛʦ ʚʘʨʠʘʥʪʘ 

ʧʝʨʝʝʟʜʘ ʧʦ ʚʨʝʤʝʥʠ.  

ɻʨʘʬʦʚʘʷ ʤʦʜʝʣʴ ʤʫʣʴʪʠʤʦʜʘʣʴʥʦʡ ʧʘʩʩʘʞʠʨ-

ʩʢʦʡ ʪʨʘʥʩʧʦʨʪʥʦʡ ʩʝʪʠ 

ɻʨʘʬʦʚʘʷ ʤʦʜʝʣʴ ʤʫʣʴʪʠʤʦʜʘʣʴʥʦʡ ʧʘʩʩʘʞʠʨ-

ʩʢʦʡ ʪʨʘʥʩʧʦʨʪʥʦʡ ʩʝʪʠ [4] ʤʦʞʝʪ ʙʳʪʴ ʧʨʝʜʩʪʘʚ-

ʣʝʥʘ ʥʘ ʪʝʭ ʞʝ ʫʨʦʚʥʷʭ, ʯʪʦ ʠ ʤʦʜʝʣʴ ʤʘʨʰʨʫʪʥʦʡ 

ʪʨʘʥʩʧʦʨʪʥʦʡ ʩʝʪʠ, ʥʦ ʧʨʠ ʵʪʦʤ ʦʥʘ ʜʦʣʞʥʘ ʙʳʪʴ 

ʜʦʧʦʣʥʝʥʘ ʩʣʝʜʫʶʱʠʤʠ ʧʘʨʘʤʝʪʨʘʤʠ: 

- ʚʠʜ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʩʨʝʜʩʪʚʘ, ʦʩʫʱʝʩʪʚʣʷʶ-
ʱʝʛʦ ʧʝʨʝʚʦʟʢʫ; 

- ʩʧʦʩʦʙ ʩʦʦʙʱʝʥʠʷ ʤʝʞʜʫ ʦʩʪʘʥʦʚʦʯʥʳʤʠ 
ʧʫʥʢʪʘʤʠ ʤʘʨʰʨʫʪʥʳʭ ʪʨʘʥʩʧʦʨʪʥʳʭ ʫʟʣʦʚ ʩʝʪʠ. 

ʅʘ ʈʠʩʫʥʢʝ ʈʠʩʫʥʦʢ 5 ʧʨʠʚʝʜʝʥ ʧʨʠʤʝʨ ʫʨʦʚʥʷ 

ʩʚʷʟʝʡ ʛʨʘʬʦʚʦʛʦ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʤʫʣʴʪʠʤʦʜʘʣʴʥʦʡ 

ʪʨʘʥʩʧʦʨʪʥʦʡ ʩʝʪʠ. ʆʪʣʠʯʠʝ ʦʪ ʛʨʘʬʦʚʦʡ ʤʦʜʝʣʠ 

ʪʨʘʥʩʧʦʨʪʥʦʡ ʩʝʪʠ ʜʣʷ ʦʜʥʦʛʦ ʚʠʜʘ ʪʨʘʥʩʧʦʨʪʘ ï ʚ 

ʤʦʜʝʣʠ ʫʢʘʟʳʚʘʝʪʩʷ ʚʠʜ ʪʨʘʥʩʧʦʨʪʘ, ʦʩʫʱʝʩʪʚʣʷʶ-

ʱʠʡ ʧʝʨʝʚʦʟʢʫ ʧʦ ʤʘʨʰʨʫʪʫ ʩʝʪʠ. 

 

 
ʈʠʩʫʥʦʢ 5. ɻʨʘʬʦʚʘʷ ʤʦʜʝʣʴ ʤʫʣʴʪʠʤʦʜʘʣʴʥʦʡ ʪʨʘʥʩʧʦʨʪʥʦʡ ʩʝʪʠ  

ʫʨʦʚʝʥʴ ʩʚʷʟʠ ʤʝʞʜʫ ʤʘʨʰʨʫʪʘʤʠ 

 

ʅʘ ʈʠʩʫʥʢʝ ʈʠʩʫʥʦʢ 5 ʝʩʪʴ ʚʳʜʝʣʝʥʥʳʡ ʩʝʛ-

ʤʝʥʪ ʛʨʘʬʘ. ʅʘ ʧʨʠʤʝʨʝ ʵʪʦʛʦ ʩʝʛʤʝʥʪʘ ʧʦʩʪʨʦʝʥʘ 

ʛʨʘʬʦʚʘʷ ʤʦʜʝʣʴ ʫʨʦʚʥʷ ʧʝʨʝʩʘʜʦʯʥʳʭ ʫʟʣʦʚ ʤʫʣʴ-

ʪʠʤʦʜʘʣʴʥʦʡ ʪʨʘʥʩʧʦʨʪʥʦʡ ʩʝʪʠ, ʧʨʠʚʝʜʝʥʥʘʷ ʥʘ 

ʈʠʩʫʥʢʝ ʈʠʩʫʥʦʢ 6. 

 

 
ʈʠʩʫʥʦʢ 6. ɻʨʘʬʦʚʘʷ ʤʦʜʝʣʴ ʤʫʣʴʪʠʤʦʜʘʣʴʥʦʡ ʪʨʘʥʩʧʦʨʪʥʦʡ ʩʝʪʠ  

ʫʨʦʚʝʥʴ ʪʨʘʥʩʧʦʨʪʥʳʭ ʫʟʣʦʚ 

 

ʅʠʟʢʦʫʨʦʚʥʝʚʦʝ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʤʫʣʴʪʠʤʦ-

ʜʘʣʴʥʦʡ ʪʨʘʥʩʧʦʨʪʥʦʡ ʩʝʪʠ, ʚ ʦʪʣʠʯʠʝ ʦʪ ʤʦʜʝʣʠ 

ʪʨʘʥʩʧʦʨʪʥʦʡ ʩʝʪʠ ʜʣʷ ʦʜʥʦʛʦ ʚʠʜʘ ʪʨʘʥʩʧʦʨʪʘ, ʜʦ-

ʧʦʣʥʷʝʪʩʷ ʪʦʣʴʢʦ ʦʪʦʙʨʘʞʝʥʠʝʤ ʚ ʤʦʜʝʣʠ ʚʠʜʘ 

ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʩʨʝʜʩʪʚʘ, ʦʩʫʱʝʩʪʚʣʷʶʱʝʛʦ ʧʝʨʝ-

ʚʦʟʢʫ ʧʦ ʤʘʨʰʨʫʪʫ, ʠ ʚʠʜʦʤ ʦʩʪʘʥʦʚʦʯʥʦʛʦ ʧʫʥʢʪʘ 

ï ʘʵʨʦʧʦʨʪ, ʘʚʪʦʩʪʘʥʮʠʷ, ʞʝʣʝʟʥʦʜʦʨʦʞʥʳʡ ʚʦʢʟʘʣ, 

ʧʦʨʪ ʠ ʜʨʫʛʠʝ.  

ʇʝʨʝʩʘʜʦʯʥʳʝ ʫʟʣʳ ʤʫʣʴʪʠʤʦʜʘʣʴʥʦʡ ʪʨʘʥʩ-

ʧʦʨʪʥʦʡ ʩʝʪʠ, ʩʦʩʪʦʷʱʠʝ ʠʟ ʥʝʩʢʦʣʴʢʠʭ ʦʩʪʘʥʦʚʦʯ-

ʥʳʭ ʧʫʥʢʪʦʚ, ʤʦʛʫʪ ʙʳʪʴ: 
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- ʤʫʣʴʪʠʤʦʜʘʣʴʥʳʤʠ ï ʚʢʣʶʯʘʶʪ ʥʝʩʢʦʣʴʢʦ 

ʦʩʪʘʥʦʚʦʯʥʳʭ ʧʫʥʢʪʦʚ ʜʣʷ ʨʘʟʥʳʭ ʚʠʜʦʚ ʪʨʘʥʩ-

ʧʦʨʪʘ; 

- ʦʜʥʦʨʦʜʥʳʤʠ ï ʚʢʣʶʯʘʶʪ ʥʝʩʢʦʣʴʢʦ ʦʩʪʘ-

ʥʦʚʦʯʥʳʭ ʧʫʥʢʪʦʚ ʜʣʷ ʦʜʥʦʛʦ ʚʠʜʘ ʪʨʘʥʩʧʦʨʪʘ. 

ʇʨʠʤʝʨ ʥʠʟʢʦʫʨʦʚʥʝʚʦʛʦ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʛʨʘ-

ʬʦʚʦʡ ʤʦʜʝʣʠ ʤʫʣʴʪʠʤʦʜʘʣʴʥʦʡ ʪʨʘʥʩʧʦʨʪʥʦʡ ʩʝʪʠ 

ʧʨʠʚʝʜʝʥ ʥʘ ʈʠʩʫʥʢʝ ʈʠʩʫʥʦʢ 7.  

 
ʈʠʩʫʥʦʢ 7. ɻʨʘʬʦʚʘʷ ʤʦʜʝʣʴ ʤʫʣʴʪʠʤʦʜʘʣʴʥʦʡ ʪʨʘʥʩʧʦʨʪʥʦʡ ʩʝʪʠ 

 ʥʠʟʢʦʫʨʦʚʥʝʚʦʝ ʧʨʝʜʩʪʘʚʣʝʥʠʝ 

 

ɺʳʚʦʜʳ 

ʇʦʣʫʯʝʥʳ ʫʨʦʚʥʠ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʛʨʘʬʦʚʳʭ 

ʤʦʜʝʣʝʡ ʧʘʩʩʘʞʠʨʩʢʠʭ ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʝʪʝʡ. ɻʨʘʬʦ-

ʚʘʷ ʤʦʜʝʣʴ ʤʦʞʝʪ ʙʳʪʴ ʜʝʢʦʤʧʦʟʠʨʦʚʘʥʘ ʥʘ ʯʝʪʳʨʝ 

ʫʨʦʚʥʷ: 

- ʫʨʦʚʝʥʴ ʩʚʷʟʠ ʤʝʞʜʫ ʤʘʨʰʨʫʪʘʤʠ, 

- ʫʨʦʚʝʥʴ çʪʦʯʝʢ ʧʨʠʪʷʞʝʥʠʷè, 

- ʫʨʦʚʝʥʴ ʧʝʨʝʩʘʜʦʯʥʳʭ ʫʟʣʦʚ, 

- ʥʠʟʢʦʫʨʦʚʥʝʚʦʝ ʧʨʝʜʩʪʘʚʣʝʥʠʝ. 

ʇʨʝʜʣʦʞʝʥʥʳʝ ʫʨʦʚʥʠ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʛʨʘʬʦ-

ʚʳʭ ʤʦʜʝʣʝʡ ʤʘʨʰʨʫʪʥʳʭ ʧʘʩʩʘʞʠʨʩʢʠʭ ʪʨʘʥʩ-

ʧʦʨʪʥʳʭ ʩʝʪʝʡ ʤʦʛʫʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʳ ʜʣʷ ʨʝʰʝ-

ʥʠʷ ʟʘʜʘʯ ʚʠʟʫʘʣʠʟʘʮʠʠ ʠ ʟʘʜʘʯ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʧʣʘ-

ʥʠʨʦʚʘʥʠʷ: ʧʦʠʩʢʘ ʢʨʘʪʯʘʡʰʝʛʦ ʧʫʪʠ, ʦʨʛʘʥʠʟʘʮʠʠ 

ʤʘʨʰʨʫʪʥʳʭ ʪʨʘʥʩʧʦʨʪʥʳʭ ʧʝʨʝʩʘʜʦʯʥʳʭ ʫʟʣʦʚ, ʚ 

ʯʘʩʪʥʦʩʪʠ, ʜʣʷ ʤʫʣʴʪʠʤʦʜʘʣʴʥʳʭ ʤʘʨʰʨʫʪʦʚ, ʫʣʫʯ-

ʰʝʥʠʝ ʦʨʛʘʥʠʟʘʮʠʠ ʜʚʠʞʝʥʠʷ ʠ ʜʨʫʛʠʭ. 
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MODELING OF THE MOVEMENT OF THE SPACE CAPSULE IN THE EARTH ATMOSPHERE  

 

ɸʥʥʦʪʘʮʠʷ  

ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʚʦʧʨʦʩ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʜʚʠʞʝʥʠʷ ʩʧʫʩʢʘʝʤʦʛʦ ʢʦʩʤʠʯʝʩʢʦʛʦ ʘʧʧʘʨʘʪʘ ʚ 

ʘʪʤʦʩʬʝʨʝ ɿʝʤʣʠ. ɺ ʢʘʯʝʩʪʚʝ ʧʨʠʤʝʨʘ ʧʨʠʚʝʜʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʨʘʩʯʝʪʘ ʜʣʷ ʩʧʫʩʢʘʝʤʦʛʦ ʘʧʧʘʨʘʪʘ 

ʢʦʨʘʙʣʷ çʉʦʶʟ ʊʄɸ-ʄè. ʇʦʣʫʯʝʥʳ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʚʨʝʤʝʥʠ ʚʳʩʦʪʳ, ʩʢʦʨʦʩʪʠ, ʛʦʨʠʟʦʥʪʘʣʴʥʦʛʦ 

ʨʘʩʩʪʦʷʥʠʷ, ʟʘʚʠʩʠʤʦʩʪʴ ʚʳʩʦʪʳ ʦʪ ʛʦʨʠʟʦʥʪʘʣʴʥʦʛʦ ʨʘʩʩʪʦʷʥʠʷ h(L) ʠ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʪʝʤʧʝʨʘʪʫʨʳ 

ʧʣʦʪʥʦʩʪʠ, ʩʢʦʨʦʩʪʠ ʥʘ ʚʳʩʦʪʝ h=10 ʢʤ ʠ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʛʦʨʠʟʦʥʪʘʣʴʥʦʛʦ ʨʘʩʩʪʦʷʥʠʷ L ʩ ʤʦʤʝʥʪʘ 

ʚʭʦʜʘ ʚ ʘʪʤʦʩʬʝʨʫ ʜʦ ʧʨʠʟʝʤʣʝʥʠʷ. ʇʦʢʘʟʘʥʦ, ʯʪʦ ʫʚʝʣʠʯʝʥʠʝ ʪʝʤʧʝʨʘʪʫʨʳ ʥʘ 1ÁC ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ɿʝʤʣʠ 

ʧʨʠʚʝʜʝʪ ʢ ʫʚʝʣʠʯʝʥʠʶ ʛʦʨʠʟʦʥʪʘʣʴʥʦʛʦ ʨʘʩʩʪʦʷʥʠʷ ʧʨʠʟʝʤʣʝʥʠʷ ʩʧʫʩʢʘʝʤʦʛʦ ʘʧʧʘʨʘʪʘ ʥʘ å0,95ʢʤ.  

Abstract  

The article discusses the issue of modeling the motion of a descending spacecraft in the Earthôs atmosphere. 

As an example, the calculation results for the descent vehicle of the Soyuz TMA-M spacecraft are given. The 

dependences on time of height, speed, horizontal distance, the dependence of height on horizontal distance h (L) 

and dependence on temperature, density, speed at height h = 10 km and maximum horizontal distance L from the 

moment of entry into the atmosphere until landing were obtained. It is shown that an increase in temperature of 1 

Á C on the surface of the Earth will lead to an increase in the horizontal landing distance of the descent vehicle by 

å0.95 km. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʂɸ, ʩʧʫʩʢʘʝʤʳʡ ʘʧʧʘʨʘʪ, ʚʭʦʜ ʚ ʘʪʤʦʩʬʝʨʫ. 

Keywords: Spacecraft, space capsule, entry into atmosphere.  

 

1. ɺʚʝʜʝʥʠʝ 

ʇʦʩʣʝʜʥʠʤ ʵʪʘʧʦʤ ʧʠʣʦʪʠʨʫʝʤʦʡ ʢʦʩʤʠʯʝ-

ʩʢʦʡ ʵʢʩʧʝʜʠʮʠʠ ʷʚʣʷʝʪʩʷ ʩʧʫʩʢ ʩ ʦʨʙʠʪʳ ʢʦʩʤʦ-

ʥʘʚʪʦʚ ʠ ʧʦʣʝʟʥʦʛʦ ʛʨʫʟʘ ʥʘ ɿʝʤʣʶ. ʇʨʠ ʵʪʦʤ ʦʙʷ-

ʟʘʪʝʣʴʥʦʝ ʫʩʣʦʚʠʝ ï ʤʷʛʢʘʷ ʧʦʩʘʜʢʘ ʠ ʦʙʝʩʧʝʯʝʥʠʝ 

ʙʝʟʦʧʘʩʥʦʩʪʠ ʢʦʩʤʦʥʘʚʪʦʚ [1,2].  

ʂʘʢ ʠʟʚʝʩʪʥʦ ʦʨʙʠʪʘ ʩʧʫʩʢʘ ʩʦʩʪʦʠʪ ʠʟ ʪʨʝʭ ʯʘ-

ʩʪʝʡ: ʚʥʝʘʪʤʦʩʬʝʨʥʦʝ ʜʚʠʞʝʥʠʝ (ʥʘʯʠʥʘʷ ʩ ʦʨʙʠʪʳ 

ʧʦʣʝʪʘ ʄʂʉ ʜʦ ʜʦʩʪʠʞʝʥʠʷ ʫʩʣʦʚʥʦʡ ʛʨʘʥʠʮʳ ʘʪ-

ʤʦʩʬʝʨʳ ɿʝʤʣʠ), ʜʚʠʞʝʥʠʝ ʚ ʘʪʤʦʩʬʝʨʝ ɿʝʤʣʠ ʠ 

ʫʯʘʩʪʦʢ ʤʷʛʢʦʡ ʧʦʩʘʜʢʠ [3-5]. ʉʨʝʜʠ ʥʠʭ ʥʘʠʙʦʣʝʝ 

ʥʝʧʨʝʜʩʢʘʟʫʝʤʳʤ ʷʚʣʷʝʪʩʷ ʜʚʠʞʝʥʠʝ ʢʦʩʤʠʯʝʩʢʦʛʦ 

ʘʧʧʘʨʘʪʘ (ʂɸ) ʚ ʘʪʤʦʩʬʝʨʝ ɿʝʤʣʠ, ʪʘʢ ʢʘʢ ʪʨʘʝʢʪʦ-

ʨʠʷ ʩʧʫʩʢʘ ʟʘʚʠʩʠʪ ʦʪ ʪʝʢʫʱʠʭ ʧʘʨʘʤʝʪʨʦʚ ʘʪʤʦ-

ʩʬʝʨʳ. ʉʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʪʦʯʥʦ ʧʨʝʜʩʢʘʟʘʪʴ ʪʨʘʝʢʪʦ-

ʨʠʶ ʩʧʫʩʢʘ ʜʦʚʦʣʴʥʦ ʩʣʦʞʥʦ. ʇʦʵʪʦʤʫ ʠʟʫʯʝʥʠʝ 

ʦʩʦʙʝʥʥʦʩʪʝʡ ʧʦʣʝʪʘ ʂɸ ʚ ʘʪʤʦʩʬʝʨʝ ʚʩʝʛʜʘ ʷʚʣʷ-

ʝʪʩʷ ʘʢʪʫʘʣʴʥʦʡ ʟʘʜʘʯʝʡ. ʆʩʦʙʝʥʥʦ ʧʨʠ ʨʘʟʨʘʙʦʪʢʝ 

ʥʦʚʳʭ ʚʠʜʦʚ ʩʧʫʩʢʘʝʤʳʭ ʘʧʧʘʨʘʪʦʚ ʠ ʧʨʠ ʨʘʟʨʘ-

ʙʦʪʢʝ ʥʦʚʳʭ ʪʨʘʩʩ ʩʧʫʩʢʘ.  

ʎʝʣʴʶ ʜʘʥʥʦʡ ʨʘʙʦʪʳ ʷʚʣʷʝʪʩʷ ʧʨʦʠʟʚʝʩʪʠ 

ʘʥʘʣʠʟ ʚʦʟʤʦʞʥʦʡ ʟʘʚʠʩʠʤʦʩʪʠ ʧʘʨʘʤʝʪʨʦʚ ʩʧʫʩʢʘ 

ʂɸ ʦʪ ʧʘʨʘʤʝʪʨʦʚ ʘʪʤʦʩʬʝʨʳ.  

2. ɼʚʠʞʝʥʠʝ ʂɸ ʚ ʘʪʤʦʩʬʝʨʝ ɿʝʤʣʠ  

ʉʠʩʪʝʤʫ ʫʨʘʚʥʝʥʠʡ, ʦʧʠʩʳʚʘʶʱʠʭ ʜʚʠʞʝʥʠʝ 

ʩʧʫʩʢʘʝʤʦʛʦ ʘʧʧʘʨʘʪʘ ʚ ʘʪʤʦʩʬʝʨʝ ɿʝʤʣʠ, ʤʦʞʥʦ 

ʟʘʧʠʩʘʪʴ ʚ ʚʠʜʝ: 
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ʤײʥʜʘסʳ m ïʤʘʩʩʘ ʂɸ, V ï ʩʢʦʨʦʩʪʴ, Cx ï

ʢʦʵʬʬʠʮʠʝʥʪ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʚʦʟʜʫʭʘ, Cy ï 

ʢʦʵʬʬʠʮʠʝʥʪ ʧʦʜʲʝʤʥʦʡ ʩʠʣʳ, SM ï ʧʣʦʱʘʜʴ 

ʤʠʜʝʣʦʚʦʛʦ ʩʝʯʝʥʠʷ ʂɸ, ɟ ï ʧʣʦʪʥʦʩʪʴ ʚʦʟʜʫʭʘ ʚ 

ʪʦʯʢʝ ʥʘʭʦʞʜʝʥʠʷ ʂɸ, g ï ʫʩʢʦʨʝʥʠʝ ʩʚʦʙʦʜʥʦʛʦ 

ʧʘʜʝʥʠʷ, ɗ ï ʫʛʦʣ ʤʝʞʜʫ ʚʝʢʪʦʨʦʤ ʩʢʦʨʦʩʪʠ ʠ 

ʤʝʩʪʥʳʤ ʛʦʨʠʟʦʥʪʦʤ, h ï ʚʳʩʦʪʘ ʂɸ ʦʪ 

ʧʦʚʝʨʭʥʦʩʪʠ ɿʝʤʣʠ ʚ ʤʦʤʝʥʪ ʚʨʝʤʝʥʠ t, L ï 

ʛʦʨʠʟʦʥʪʘʣʴʥʦʝ ʨʘʩʩʪʦʷʥʠʝ ʂɸ ʦʪ ʤʝʩʪʘ ʚʭʦʜʘ ʚ 

ʘʪʤʦʩʬʝʨʫ, R ï ʩʨʝʜʥʠʡ ʨʘʜʠʫʩ ɿʝʤʣʠ. 

ʉʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʧʨʦʠʟʚʦʜʥʳʝ dV/dt, dɗ/dt, dh/dt, 

dL/dt ʷʚʣʷʶʪʩʷ ʩʢʦʨʦʩʪʴʶ ʠʟʤʝʥʝʥʠʷ ʵʪʠʭ ʚʝʣʠʯʠʥ 

ʧʦ ʚʨʝʤʝʥʠ. 

ʈʘʩʩʤʦʪʨʠʤ ʜʚʠʞʝʥʠʝ ʂɸ ʚ ʘʪʤʦʩʬʝʨʝ ɿʝʤʣʠ 

ʥʘ ʧʨʠʤʝʨʝ ʩʧʫʩʢʘʝʤʦʛʦ ʘʧʧʘʨʘʪʘ ʢʦʨʘʙʣʷ çʉʦʶʟ 

ʊʄɸ-ʄè. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ, ʯʠʩʣʝʥʥʳʝ ʨʘʩʯʝʪʳ 

ʧʨʦʚʝʜʝʤ ʩ ʧʦʩʪʷʥʥʳʤʠ: m=2900 ʢʛ; SM=3,8 ʤ2; 

Cx=0.8; Cy=0; g=9.8 ʤ/ʩ2; R=6371000 ʤ. ɺ ʢʘʯʝʩʪʚʝ 

ʥʘʯʘʣʴʥʳʭ ʫʩʣʦʚʠʡ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʳʭ ʫʨʘʚʥʝʥʠʡ 

ʧʨʠʥʠʤʘʝʤ ʩʣʝʜʫʶʱʠʝ ʟʥʘʯʝʥʠʷ: V(0)=7800 ʤ/ʩ, 

ɗ(0)=-1Á, h(0)=100000ʤ ʠ L(0)=0. ʊʘʢ ʢʘʢ ʩ ʚʳʩʦʪʳ 

h=10 ʢʤ ʥʘʯʠʥʘʝʪʩʷ ʫʯʘʩʪʦʢ ʤʷʛʢʦʡ ʧʦʩʘʜʢʠ, ʜʚʠ-

ʞʝʥʠʝ ʂɸ ʨʘʩʩʤʪʨʠʚʘʝʪʩʷ ʥʘ ʚʳʩʦʪʝ h=100 - 10 ʢʤ.  

ʇʣʦʪʥʦʩʪʴ ʚʦʟʜʫʭʘ ʥʘ ʚʳʩʦʪʝ h ʚʳʯʠʩʣʷʝʤ ʧʦ 

ʵʢʩʧʦʥʝʥʮʠʘʣʴʥʦʤʫ ʟʘʢʦʥʫ ɟ(h)= ɟ0Ŀe-ɓh, ʛʜʝ ɟ0 ï 

ʧʣʦʪʥʦʩʪʴ ʚʦʟʜʫʭʘ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ɿʝʤʣʠ, ʘ ɓ ï 

ʧʘʨʘʤʝʪʨ ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʡ ʛʨʘʜʠʝʥʪ ʧʣʦʪʥʦʩʪʠ 

ʚʦʟʜʫʭʘ ʧʦ ʚʳʩʦʪʝ. ɿʥʘʯʝʥʠʝ ʧʦʩʣʝʜʥʝʛʦ 

ʦʧʨʝʜʝʣʠʣʠ ʠʩʧʦʣʴʟʫʷ ʄʝʞʜʫʥʘʨʦʜʥʫʶ 

ʩʪʘʥʜʘʨʪʥʫʶ ʘʪʤʦʩʬʝʨʫ [6] ʠ ʦʢʘʟʘʣʦʩʴ ɓå0.141. 

3. ʇʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ 

ʈʘʩʯʝʪʳ ʧʨʦʚʝʜʝʥʳ ʜʣʷ ʟʥʘʯʝʥʠʡ ʪʝʤʧʝʨʘʪʫʨ 

ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ɿʝʤʣʠ [-30; -15; 0; +15; +30 ʠ +40ÁC] 

ʠ ʩʦʪʚʝʪʩʪʚʫʶʱʠʭ ʠʤ ʧʣʦʪʥʦʩʪʠ ʚʦʟʜʫʭʘ [1,452; 

1,367; 1,292; 1,225; 1,164 ʠ 1,127 ʢʛ/ʤ3]. ʈʝʟʫʣʴʪʘʪʳ 

ʨʘʩʯʝʪʦʚ ʧʨʠʚʝʜʝʥʳ ʚ ʪʘʙʣʠʮʝ-1. 

ʊʘʙʣʠʮʘ. 1 

ɿʘʚʠʩʠʤʦʩʪʴ ʧʘʨʘʤʝʪʨʦʚ ʜʚʠʞʝʥʠʷ ʂɸ ʦʪ ʪʝʤʧʝʨʘʪʫʨʳ ʠ ʧʣʦʪʥʦʩʪʠ ʚʦʟʜʫʭʘ. 

tÁC T, K ɟ0 , ʢʛ/ʤ3 tk , ʩʝʢ Vk , ʤ/ʩʝʢ L, ʢʤ ȹL, ʢʤ 

-30 243 1,452 401,5 272,12 2403,254 -30,279 

-15 258 1,367 401,5  284,05  2418,905  -14,628 

0 273 1,292 401,7 294,77  2433,533  0 

15 288 1,225 402 304,85 2447,316 13,783 

30 303 1,164 402  317,39  2460,442  26,909 

40 313 1,127 402 325,71 2468,718 35,185 

 

ʇʦʣʫʯʝʥʳ ʩʣʝʜʫʶʱʠʝ ʟʘʚʠʩʠʤʦʩʪʠ:  

- ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʚʨʝʤʝʥʠ ʚʳʩʦʪʳ h(t), 

ʩʢʦʨʦʩʪʠ V(t), ʛʦʨʠʟʦʥʪʘʣʴʥʦʛʦ ʨʘʩʩʪʦʷʥʠʷ L(t); 

- ʪʨʘʝʢʪʦʨʠʷ ʩʧʫʩʢʘʝʤʦʛʦ ʘʧʧʘʨʘʪʘ ʚ 

ʚʝʨʪʠʢʘʣʴʥʦʤ ʨʘʟʨʝʟʝ, ʪ.ʝ. ʟʘʚʠʩʠʤʦʩʪʴ ʚʳʩʦʪʳ ʦʪ 

ʛʦʨʠʟʦʥʪʘʣʴʥʦʛʦ ʨʘʩʩʪʦʷʥʠʷ h(L); 

- ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʪʝʤʧʝʨʘʪʫʨʳ tÁC ʧʣʦʪʥʦʩʪʠ 

ɟ0 , ʩʢʦʨʦʩʪʠ Vk ʥʘ ʚʳʩʦʪʝ h=10 ʢʤ ʠ ʤʘʢʩʠʤʘʣʴʥʦʛʦ 

ʛʦʨʠʟʦʥʪʘʣʴʥʦʛʦ ʨʘʩʩʪʦʷʥʠʷ L ʩ ʤʦʤʝʥʪʘ ʚʭʦʜʘ ʚ 

ʘʪʤʦʩʬʝʨʫ ʜʦ ʧʨʠʟʝʤʣʝʥʠʷ; 

- ʟʘʚʠʩʠʤʦʩʪʴ ʤʘʢʩʠʤʘʣʴʥʦʛʦ L ʦʪ ɟ0. 

ʅʘ ʨʠʩʫʥʢʝ 1 ʧʨʝʜʩʪʘʚʣʝʥʳ ʟʘʚʠʩʤʦʩʪʠ 

ʚʳʩʦʪʳ h(t) ʠ ʩʢʦʨʦʩʪʠ V(t) ʦʪ ʚʨʝʤʝʥʠ. ʂʘʢ ʚʠʜʥʦ 

ʠʟ ʵʪʦʛʦ ʨʠʩʫʥʢʘ, ʩʢʦʨʦʩʪʴ ʂɸ ʤʝʜʣʝʥʥʦ ʤʝʥʷʝʪʷʩʷ 

ʚ ʥʘʯʘʣʴʥʦʤ ʠ ʢʦʥʝʯʥʦʤ ʫʯʘʩʪʢʘʭ ʩʧʫʩʢʘ ʠ 

ʦʩʥʦʚʥʦʝ ʪʦʨʤʦʞʝʥʠʝ ʧʨʦʠʭʦʜʠʪ ʥʘ ʚʳʩʦʪʝ 70-20 

ʢʤ. ʉʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʠʤʝʥʥʦ ʥʘ ʵʪʦʪ ʫʯʘʩʪʦʢ 

ʧʨʠʭʦʜʠʪʩʷ ʤʘʢʩʠʤʘʣʴʥʘʷ ʧʝʨʝʛʨʫʟʢʘ ʥʘ 

ʢʦʩʤʦʥʘʚʪʦʚ. 

 
ʈʠʩ. 1. ɿʘʚʠʩʠʤʦʩʪʴ ʚʳʩʦʪʳ ʠ ʩʢʦʨʦʩʪʠ ʦʪ ʚʨʝʤʝʥʠ. 

 

https://ru.wikipedia.org/wiki/%D0%A1%D1%82%D0%B0%D0%BD%D0%B4%D0%B0%D1%80%D1%82%D0%BD%D0%B0%D1%8F_%D0%B0%D1%82%D0%BC%D0%BE%D1%81%D1%84%D0%B5%D1%80%D0%B0
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ɸ ʥʘ ʨʠʩʫʥʢʝ 2 ʧʨʝʜʩʪʘʚʣʝʥʘ ʪʨʘʝʢʪʦʨʠʷ ʩʧʫʩʢʘʝʤʦʛʦ ʘʧʧʘʨʘʪʘ ʚ ʚʝʨʪʠʢʘʣʴʥʦʤ ʨʘʟʨʝʟʝ, ʪ.ʝ. 

ʟʘʚʠʩʠʤʦʩʪʴ ʚʳʩʦʪʳ ʦʪ ʛʦʨʠʟʦʥʪʘʣʴʥʦʛʦ ʨʘʩʩʪʦʷʥʠʷ h(L).  

ɼʘʥʥʘʷ ʟʘʚʠʩʠʤʦʩʪʴ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʥʘ ʚʳʩʦʪʝ h=10 ʢʤ ʛʦʨʠʟʦʥʪʘʣʴʥʘʷ ʜʘʣʴʥʦʩʪʴ L ʧʨʘʢʪʠʯʝʩʢʠ 

ʧʝʨʝʩʪʘʥʝʪ ʤʝʥʷʪʴʩʷ, ʯʪʦ ʧʦʢʘʟʳʚʘʝʪ ʧʦʯʪʠ ʛʦʨʠʟʦʥʪʘʣʴʥʦʝ ʧʘʜʝʥʠʝ ʘʧʧʘʨʘʪʘ. 

 

 
ʈʠʩ. 2. ɿʘʚʠʩʠʤʦʩʪʴ ʚʳʩʦʪʳ ʦʪ ʛʦʨʠʟʦʥʪʘʣʴʥʦʛʦ ʨʘʩʩʪʦʷʥʠʷ h(L). 

 

ɿʘʚʠʩʠʤʦʩʪʠ ʦʪ ʪʝʤʧʝʨʘʪʫʨʳ tÁC ʩʢʦʨʦʩʪʠ Vk ʥʘ ʚʳʩʦʪʝ h=10 ʢʤ ʠ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʛʦʨʠʟʦʥʪʘʣʴʥʦʛʦ 

ʨʘʩʩʪʦʷʥʠʷ L ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʘ ʨʠʩ. 3.  

 

 
ʈʠʩ. 3. ɿʘʚʠʩʠʤʦʩʪʠ ʩʢʦʨʦʩʪʠ Vk ʠ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʛʦʨʠʟʦʥʪʘʣʴʥʦʛʦ ʨʘʩʩʪʦʷʥʠʷ L  

ʦʪ ʪʝʤʧʝʨʘʪʫʨʳ tÁC. 

 

ɸʥʘʣʠʟ ʵʪʠʭ ʜʘʥʥʳʭ ʧʦʢʘʟʚʘʝʪ, ʯʪʦ ʫʚʝʣʠʯʝʥʠʝ 

ʪʝʤʧʝʨʘʪʫʨʳ ʥʘ 1ÁC ʧʨʠʚʝʜʝʪ ʢ ʫʚʝʣʠʯʝʥʠʶ ʛʦʨʠ-

ʟʦʥʪʘʣʴʥʦʛʦ ʨʘʩʩʪʦʷʥʠʷ ʧʨʠʟʝʤʣʝʥʠʷ ʩʧʫʩʢʘʝʤʦʛʦ 

ʘʧʧʘʨʘʪʘ ʥʘ å0,95ʢʤ (ʠ ʥʘʦʙʦʨʦʪ, ʫʤʝʥʴʰʝʥʠʝ 

ʪʝʤʧʝʨʘʪʫʨʳ ʥʘ 1ÁC ʧʨʠʚʝʜʝʪ ʢ ʫʤʝʥʴʰʝʥʠʶ ʥʘ ʵʪʫ 

ʚʝʣʠʯʠʥʫ). ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʥʝ ʫʯʝʪ ʠʟʤʝʥʝʥʠʷ ʪʝʤ-

ʧʝʨʘʪʫʨʳ ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ ʦʪʢʣʦʥʝʥʠʶ ʪʦʯʢʠ ʧʨʠ-

ʟʝʤʣʝʥʠʷ ʂɸ ʦʪ ʥʘʤʝʯʝʥʥʦʡ ʜʦ 35 ʢʤ.  

ɺ ʟʘʢʣʶʯʝʥʠʝ, ʦʪʤʝʪʠʤ, ʯʪʦ ʨʘʩʩʤʦʪʨʝʥʥʳʡ 

ʥʘʤʠ ʩʣʫʯʘʡ ʷʚʣʷʝʪʩʷ ʪʠʧʠʯʥʳʤ ʠ ʜʘʝʪ ʦʙʱʫʶ ʢʘʨ-

ʪʠʥʫ ʧʦʩʘʜʢʠ ʩʧʫʩʢʘʝʤʦʛʦ ʘʧʧʘʨʘʪʘ. ɼʣʷ ʜʨʫʛʠʭ ʪʠ-

ʧʦʚ ʩʧʫʩʢʘʝʤʳʭ ʘʧʧʘʨʘʪʦʚ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʪʨʘʝʢ-

ʪʦʨʠʠ ʩʧʫʩʢʘ ʤʦʛʫʪ ʥʝʤʥʦʛʦ ʦʪʣʠʯʘʪʴʩʷ ʦʪ ʥʘʰʠʭ 

ʨʝʟʫʣʴʪʘʪʦʚ. ʋʯʠʪʳʚʘʷ ʧʨʘʢʪʠʯʝʩʢʫʶ ʮʝʥʥʦʩʪʴ 

ʜʘʥʥʦʡ ʪʝʤʳ, ʠʩʩʣʝʜʦʚʘʥʠʷ ʚ ʜʘʥʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ 

ʙʫʜʫʪ ʧʨʦʜʦʣʞʝʥʳ. 
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WAYS OF INTERPRETATION OF THE ACTIVATION OF THE MUSCLES OF THE THIGH FOR 

MANAGING THE BRUSHLESS MOTOR  

 

ɸʥʥʦʪʘʮʠʷ. 

ʇʨʦʚʝʜʝʥʦ ʠʩʩʣʝʜʦʚʘʥʠʝ ʩʧʦʩʦʙʦʚ ʠʥʪʝʨʧʨʝʪʘʮʠʠ ʵʣʝʢʪʨʦʤʠʦʛʨʘʤʤ ʧʨʷʤʦʡ ʠ ʜʚʫʛʣʘʚʦʡ ʤʳʰʮ ʙʝʜʨʘ 

ʜʣʷ ʫʧʨʘʚʣʝʥʠʷ ʙʝʩʱʝʪʦʯʥʳʤ ʜʚʠʛʘʪʝʣʝʤ. ʇʨʦʚʝʜʝʥʦ ʩʨʘʚʥʝʥʠʝ ʤʝʞʜʫ ʨʝʘʣʴʥʳʤʠ ʧʦʢʘʟʘʥʠʷʤʠ ʜʘʪʯʠʢʘ 

ʫʛʣʘ ʧʦʚʦʨʦʪʘ ʢʦʣʝʥʥʦʛʦ ʩʫʩʪʘʚʘ ʠ ʫʛʣʘ ʧʦʚʦʨʦʪʘ ʙʝʩʱʝʪʦʯʥʦʛʦ ʜʚʠʛʘʪʝʣʷ, ʫʧʨʘʚʣʷʝʤʦʛʦ ʪʦʣʴʢʦ ʥʘ ʦʩ-

ʥʦʚʝ ʜʘʥʥʳʭ ʵʣʝʢʪʨʦʤʠʦʛʨʘʤʤ.  

Abstract 

A study was conducted on how to interpret electromyograms of straight and biceps femoris muscles to control 

a brushless motor. A comparison was made between the actual readings of the sensor of the angle of rotation of 

the knee joint and the angle of rotation of the brushless motor controlled only on the basis of electromyogram 

data. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʵʣʝʢʪʨʦʤʠʦʛʨʘʤʤʘ, ʙʠʦʣʦʛʠʯʝʩʢʘʷ ʦʙʨʘʪʥʘʷ ʩʚʷʟʴ, ʫʧʨʘʚʣʝʥʠʝ ʤʦʪʦʨʦʤ, ʘʤʧʣʠ-

ʪʫʜʘ ʋʠʣʩʦʥʘ, ʮʠʬʨʦʚʘʷ ʦʙʨʘʙʦʪʢʘ ʩʠʛʥʘʣʦʚ. 

Keywords: electromyogram, biofeedback, motor control, Wilson amplitude, digital signal processing. 

 

ʊʝʩʪʦʚʘʷ ʚʳʙʦʨʢʘ ʜʘʥʥʳʭ ʙʳʣʘ ʧʦʣʫʯʝʥʘ ʩ ʧʦ-

ʤʦʱʴʶ ʪʨʝʭ ʵʣʝʢʪʨʦʜʦʚ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ɸʎʇ ʩ 

ʨʘʟʨʝʰʝʥʠʝʤ 24-ʙʠʪ ʠ ʯʘʩʪʦʪʦʡ ʜʠʩʢʨʝʪʠʟʘʮʠʠ 

1000ɻʮ, ʘ ʪʘʢʞʝ ʜʘʪʯʠʢʘ ʫʛʣʘ, ʧʦʢʘʟʳʚʘʶʱʝʛʦ ʫʛʦʣ 

ʩʛʠʙʘ ʢʦʣʝʥʥʦʛʦ ʩʫʩʪʘʚʘ.  

ɼʘʥʥʳʝ ʵʥʢʦʜʝʨʘ, ʚʭʦʜʷʱʠʝ ʚ ʚʳʙʦʨʢʫ ʩʦʦʪ-

ʚʝʪʩʪʚʫʶʪ ʩʨʝʜʥʠʤ ʟʥʘʯʝʥʠʷʤ ʦʪʢʣʦʥʝʥʠʡ ʢʦʣʝʥ-

ʥʦʛʦ ʩʫʩʪʘʚʘ ð 50 - 60Á, ʩʨʝʜʥʠʡ ʨʘʟʤʝʨ ʰʘʛʘ ʩʦ-

ʩʪʘʚʣʷʝʪ 66 (ʩʤ), ʘ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʦʢʦʣʦ 

600(ʤʩ) [1]. 

ɼʣʷ ʧʦʣʫʯʝʥʠʷ ʦʙʨʘʙʦʪʘʥʥʳʭ ʜʘʥʥʳʭ ʵʣʝʢʪʨʦ-

ʤʠʦʛʨʘʤ, ʩ ʫʜʘʣʝʥʠʝʤ ʥʝʞʝʣʘʪʝʣʴʥʳʭ ʧʦʤʝʭ ʠ ʯʘ-

ʩʪʦʪ, ʚ ʯʘʩʪʦʪʥʦʡ ʦʙʣʘʩʪʠ ʩʠʛʥʘʣʘ ʙʳʣ ʧʨʠʤʝʥʝʥ 

ʬʠʣʴʪʨ ʩ ʢʦʥʝʯʥʦʡ ʠʤʧʫʣʴʩʥʦʡ ʭʘʨʘʢʪʝʨʠʩʪʠʢʦʡ ʥʘ 

ʦʩʥʦʚʝ ʙʳʩʪʨʦʛʦ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʌʫʨʴʝ.  

ʅʘ ʩʧʝʢʪʨʦʛʨʘʤʤʘʭ ʩʠʛʥʘʣʦʚ ʦʙʥʫʣʷʣʠʩʴ ʘʤ-

ʧʣʠʪʫʜʳ ʩʣʝʜʫʶʱʠʭ ʯʘʩʪʦʪ: 

-  ʜʦ 25ɻʮ, ʪ.ʢ. ʙʦʣʴʰʠʥʩʪʚʦ ʠʩʩʣʝʜʦʚʘʪʝʣʴ-
ʩʢʠʭ ʨʘʙʦʪ ʚ ʦʙʣʘʩʪʠ ʦʙʨʘʙʦʪʢʠ ʕʄɻ ʨʝʢʦʤʝʥʜʫʶʪ 

ʩʪʨʦʠʪʴ ʬʠʣʴʪʨʳ ʚʳʩʦʢʠʭ ʯʘʩʪʦʪ ʩ ʯʘʩʪʦʪʘʤʠ ʩʨʝʟʘ 

ʥʘ ʫʨʦʚʥʝ 15-30 ɻʮ [2][3][4]. 

-  50ɻʮ, ʪ.ʢ. ʥʝʦʙʭʦʜʠʤʦ ʪʘʢʞʝ ʚʳʨʝʟʘʪʴ ʯʘ-
ʩʪʦʪʫ ʨʘʙʦʪʳ ʵʣʝʢʪʨʦʩʝʪʠ ð ʜʣʷ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝ-

ʨʘʮʠʠ ʜʘʥʥʘʷ ʯʘʩʪʦʪʘ ʩʦʩʪʘʚʣʷʝʪ 50ɻʮ [5], 

-  ʧʦʩʣʝ 125ɻʮ, ʪ.ʢ. ʥʘ ʦʩʥʦʚʝ ʧʦʢʘʟʘʥʠʡ ʩʧʝʢ-
ʪʨʦʛʨʘʤʤ, ʤʦʞʥʦ ʙʳʣʦ ʧʨʝʜʧʦʣʦʞʠʪʴ, ʯʪʦ ʘʤʧʣʠ-

ʪʫʜʳ ʛʘʨʤʦʥʠʢ ʩʠʛʥʘʣʘ ʥʘ ʵʪʠʭ ʯʘʩʪʦʪʘʭ ʩʣʘʙʦ ʚʣʠ-

ʷʶʪ ʥʘ ʬʦʨʤʫ ʩʠʛʥʘʣʘ. 

ʅʘ ʠʟʦʙʨʘʞʝʥʠʷʭ 1 ʠ 2 ʧʦʢʘʟʘʥʳ ʟʘʧʠʩʠ ʵʣʝ-

ʢʨʦʤʠʦʛʨʘʤʤ ʧʨʷʤʦʡ ʤʳʰʮʳ ʙʝʜʨʘ (musculus rec-

tus femoris) ʠ ʜʚʫʛʣʘʚʦʡ ʤʳʰʮʳ ʙʝʜʨʘ (musculus bi-

ceps femoris) ʠʩʩʣʝʜʫʝʤʦʛʦ ʩʫʙʲʝʢʪʘ ʚʦ ʚʨʝʤʷ ʚʳ-

ʧʦʣʥʝʥʠʷ ʜʚʠʞʝʥʠʷ ʧʨʷʤʦ ʜʦ ʠ ʧʦʩʣʝ ʧʨʠʤʝʥʝʥʠʷ 

ʂʀʍ-ʬʠʣʴʪʨʘ ʥʘ ʦʩʥʦʚʝ ɹʇʌ. ɼʣʷ ʫʜʦʙʩʪʚʘ ʨʘʩ-

ʩʤʦʪʨʝʥʠʷ ʥʘ ʨʠʩʫʥʢʝ ʚʳʚʝʜʝʥ ʦʜʠʥ ʮʠʢʣ ʜʚʠʞʝ-

ʥʠʷ. 

https://ru.wikipedia.org/wiki/%20Стандартная_атмосфера
https://ru.wikipedia.org/wiki/%20Стандартная_атмосфера
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ʈʠʩ. 1. ʕʄɻ ʧʨʷʤʦʡ ʤʳʰʮʳ ʙʝʜʨʘ: 

ʘ) ʜʦ ʦʙʥʫʣʝʥʠʷ ʘʤʧʣʠʪʫʜ ʛʘʨʤʦʥʠʢ b) ʧʦʩʣʝ ʦʙʥʫʣʝʥʠʷ ʘʤʧʣʠʪʫʜ ʛʘʨʤʦʥʠʢ 

 

 
ʈʠʩ. 2. ʕʄɻ ʜʚʫʛʣʘʚʦʡ ʤʳʰʮʳ ʙʝʜʨʘ: 

ʘ) ʜʦ ʦʙʥʫʣʝʥʠʷ ʘʤʧʣʠʪʫʜ ʛʘʨʤʦʥʠʢ b) ʧʦʩʣʝ ʦʙʥʫʣʝʥʠʷ ʘʤʧʣʠʪʫʜ ʛʘʨʤʦʥʠʢ 

 

ʀʟ ʛʨʘʬʠʢʦʚ ʤʦʞʥʦ ʟʘʤʝʪʠʪʴ, ʯʪʦ ʵʣʝʢʪʨʦʤʠʦʛʨʘʤʤʳ ʧʦʣʥʦʩʪʴʶ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʩʪʘʜʠʠ ʜʚʠʞʝʥʠʷ ð 

ʧʨʷʤʘʷ ʤʳʰʮʘ ʙʝʜʨʘ ʘʢʪʠʚʠʨʫʝʪʩʷ ʚʦ ʚʨʝʤʷ ʧʝʨʚʦʡ ʧʦʣʦʚʠʥʳ ʰʘʛʘ, ʧʦʜʥʠʤʘʷ ʥʦʛʫ, ʘ ʟʘʪʝʤ ʨʘʩʩʣʘʙʣʷʝʪʩʷ. 

ɺ ʪʦ ʞʝ ʚʨʝʤʷ ʜʚʫʛʣʘʚʘʷ ʤʳʰʮʘ ʙʝʜʨʘ ʫʯʘʩʪʚʫʝʪ ʦʧʦʨʝ ʥʦʛʠ ʚ ʥʘʯʘʣʝ ʠ ʢʦʥʮʝ ʜʚʠʞʝʥʠʷ. 

ʅʘ ʨʠʩ. 3 ʧʨʝʜʩʪʘʚʣʝʥʘ ʙʣʦʢ-ʩʭʝʤʘ ʂʀʍ-ʬʠʣʴʪʨʘ ʥʘ ʦʩʥʦʚʝ ɹʇʌ: 

 

 

ɹʇʌ
x(k)

ʆʙʥʫʣʝʥʠʝ 

ʘʤʧʣʠʪʫʜ 

ʥʝʞʝʣʘʪʝʣɹʥr ʭ 

ʛʘʨʤʦʥʠʢ

X(m)
ʆɹʇʌ

X(mô) y(nô) = x(nô)

 
ʈʠʩ. 3. ɹʣʦʢ-ʩʭʝʤʘ ʂʀʍ ʬʠʣʴʪʨʘ ʥʘ ʦʩʥʦʚʝ ɹʇʌ 

 

ɼʦʧʫʩʪʠʤ, ʯʪʦ ʚ ʩʠʩʪʝʤʝ ʚʳʚʦʜ ʦʙ ʘʢʪʠʚʘʮʠʠ ʩʠʛʥʘʣʘ ʜʦʣʞʝʥ ʧʨʦʠʩʭʦʜʠʪʴ ʨʘʟ ʚ 32 ʤʩ, ʪʦʛʜʘ ʧʦ ʬʦʨ-

ʤʫʣʝ ʨʘʟʥʦʩʪʠ ʘʙʩʦʣʶʪʥʳʭ ʩʨʝʜʥʠʭ: 



74 TECHNICAL SCIENCE / ζColloquium - journal Ȼ#11(35),2019 

 

 

(1) 

ʊʘʢʦʡ ʩʧʦʩʦʙ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʜʘʥʥʳʭ, ʧʦʟʚʦʣʷʝʪ ʥʘʛʣʷʜʥʦ ʧʦʢʘʟʘʪʴ ʜʠʥʘʤʠʢʫ ʘʢʪʠʚʘʮʠʠ ʤʳʰʮʳ ʥʘ 

ʚʩʸʤ ʜʠʘʧʘʟʦʥʝ ʩʠʛʥʘʣʘ, ʨʘʟʜʝʣʷʷ ʝʛʦ ʥʘ ʥʝʙʦʣʴʰʠʝ ʥʘʙʦʨʳ, ʧʦʜʦʙʥʦ ʪʦʤʫ, ʢʘʢ ʵʪʦ ʧʨʦʠʩʭʦʜʠʪ ʚ ʨʝʘʣʴʥʦʡ 

ʩʠʩʪʝʤʝ.  

ʅʘ ʨʠʩʫʥʢʝ 4 ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʦʨʤʘʣʠʟʦʚʘʥʥʳʝ ʜʘʥʥʳʝ ʨʘʟʥʦʩʪʝʡ ʘʙʩʦʣʶʪʥʳʭ ʩʨʝʜʥʠʭ ʧʨʷʤʦʡ ʠ ʜʚʫ-

ʛʣʘʚʦʡ ʤʳʰʮ ʙʝʜʨʘ, ʘ ʪʘʢʞʝ ʧʦʢʘʟʘʥʠʡ ʤʘʛʥʠʪʥʦʛʦ ʜʘʪʯʠʢʘ ʫʛʣʘ: 

 
ʈʠʩ. 4. ʅʦʨʤʘʣʠʟʦʚʘʥʥʳʝ DAMV ʵʣʝʢʨʦʤʠʦʛʨʘʤʤ ʠ ʫʛʣʘ ʧʦʚʦʨʦʪʘ ʜʣʷ ʦʜʥʦʛʦ ʰʘʛʘ 

 

ʀʟ ʨʠʩʫʥʢʘ ʷʩʥʦ ʚʠʜʥʦ, ʯʪʦ ʦʜʥʦʚʨʝʤʝʥʥʘʷ ʘʢʪʠʚʘʮʠʷ ʧʨʷʤʦʡ ʠ ʜʚʫʛʣʘʚʦʡ ʤʳʰʮ ʧʨʠʚʦʜʠʪ ʢ ʩʛʠʙʘ-

ʥʠʶ ʢʦʣʝʥʥʦʛʦ ʩʫʩʪʘʚʘ (ʫʛʦʣ ʧʦʚʦʨʦʪʘ ʫʚʝʣʠʯʠʚʘʝʪʩʷ), ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʘʢʪʠʚʘʮʠʷ ʦʜʥʦʡ ʪʦʣʴʢʦ ʜʚʫʛʣʘʚʦʡ 

ʤʳʰʮʳ ʧʨʠʚʦʜʠʪ ʢ ʝʛʦ ʨʘʟʛʠʙʘʥʠʶ. 

ʈʘʩʩʤʦʪʨʠʤ ʥʘʭʦʞʜʝʥʠʝ ʘʤʧʣʠʪʫʜ ʋʠʣʩʦʥʘ ʜʣʷ ʤʘʩʩʠʚʘ ʜʘʥʥʳʭ ʦʜʥʦʛʦ ʰʘʛʘ ʥʠʞʥʝʡ ʢʦʥʝʯʥʦʩʪʠ.  

ʊʘʢ, ʚ ʥʘʰʝʤ ʩʣʫʯʘʝ, ʧʨʠʤʝʥʷʝʪʩʷ ʨʘʟʥʦʩʪʴ ʘʤʧʣʠʪʫʜ ʋʠʣʩʦʥʘ ʧʦ ʩʣʝʜʫʶʱʝʡ ʬʦʨʤʫʣʝ [2]: 

 

 

 

(2) 

ʛʜʝ y, x ð ʠʩʩʣʝʜʫʝʤʳʝ ʩʠʛʥʘʣʳ, 

threshold ð ʦʛʨʘʥʠʯʝʥʠʝ. 

ʈʝʟʫʣʴʪʘʪʦʤ ʪʘʢʦʡ ʨʘʟʥʦʩʪʠ ʘʤʧʣʠʪʫʜ ʙʫʜʝʪ ʤʘʩʩʠʚ ʜʘʥʥʳʭ, ʧʦʢʘʟʘʥʥʳʡ ʥʘ ʨʠʩ. 5, ʧʦʟʚʦʣʷʶʱʠʡ ʦʧʠ-

ʩʘʪʴ ʘʢʪʠʚʘʮʠʶ ʤʳʰʮ, ʘ ʟʥʘʯʠʪ ʠ ʥʘʧʨʘʚʣʝʥʠʝ ʧʦʚʦʨʦʪʘ ʢʦʣʝʥʥʦʛʦ ʩʫʩʪʘʚʘ. 

 
ʈʠʩ. 5. ʉʦʚʤʝʱʝʥʥʳʝ ʘʤʧʣʠʪʫʜʳ ʋʠʣʩʦʥʘ 
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ɼʣʷ ʪʦʛʦ ʯʪʦʙʳ ʧʨʦʚʝʨʠʪʴ ʨʝʘʢʮʠʶ ʫʧʨʘʚʣʷʝʤʦʛʦ ʤʦʪʦʨʘ ʥʘ ʚʭʦʜʥʦʝ ʚʦʟʜʝʡʩʪʚʠʷ, ʚʦʩʧʦʣʴʟʫʝʤʩʷ ʤʦ-

ʜʠʬʠʮʠʨʦʚʘʥʥʦʡ ʤʦʜʝʣʴʶ ʙʝʩʢʦʣʣʝʢʪʦʨʥʦʛʦ ʜʚʠʛʘʪʝʣʷ ʚ ʩʨʝʜʝ ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ 

MATLAB  Simulink. 

ʈʝʟʫʣʴʪʘʪʦʤ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʩʪʘʥʝʪ ʩʣʝʜʫʶʱʠʡ ʛʨʘʬʠʢ, ʥʘʛʣʷʜʥʦ ʧʦʢʘʟʳʚʘʶʱʠʡ ʠʟʤʝʥʝʥʠʝ ʫʛʣʘ ʧʦ-

ʚʦʨʦʪʘ ʥʘ ʨʠʩʫʥʢʝ 9: 

 

 
ʈʠʩ. 9. ʉʨʘʚʥʝʥʠʝ ʬʦʨʤ ʨʝʘʣʴʥʦʛʦ ʫʛʣʘ ʧʦʚʦʨʦʪʘ ʢʦʣʝʥʥʦʛʦ ʩʫʩʪʘʚʘ ʠ ʫʛʣʘ  

ʧʦʚʦʨʦʪʘ ʨʦʪʦʨʘ ʙʝʩʢʦʣʣʝʢʪʦʨʥʦʛʦ ʜʚʠʛʘʪʝʣʷ  

 

ɼʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʫʙʝʜʠʪʴʩʷ, ʯʪʦ ʧʦʣʫʯʝʥʥʳʝ ʜʘʥʥʳʝ ʭʦʪʷ ʙʳ ʧʨʠʙʣʠʞʝʥʥʦ ʩʦʦʪʚʝʪʩʪʚʫʶ ʜʝʡʩʪʚʠʪʝʣʴ-

ʥʦʩʪʠ, ʧʦʩʯʠʪʘʝʤ ʢʦʵʬʬʠʮʠʝʥʪʳ ʢʦʨʨʝʣʷʮʠʠ ʤʝʞʜʫ ʜʚʫʤʷ ʤʘʩʩʠʚʘʤʠ ʜʘʥʥʳʭ ʧʦ ʬʦʨʤʫʣʝ: 

 

 

 

(3) 

 

ʛʜʝ A, B ð ʠʩʩʣʝʜʫʝʤʳʝ ʤʘʩʩʠʚʳ, 

 ð ʩʨʝʜʥʝʝ ʠ ʩʨʝʜʥʝʢʚʘʜʨʘʪʠʯʥʳʝ ʦʪʢʣʦʥʝʥʠʷ ʚ ʤʘʩʩʠʚʘʭ ɸ ʠ B ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. 

ʈʘʩʯʝʪʥʳʡ ʢʦʵʬʬʠʮʠʝʥʪ ʢʦʨʨʝʣʷʮʠʠ ʤʝʞʜʫ ʠʩʭʦʜʥʳʤ ʠ ʩʤʦʜʝʣʠʨʦʚʘʥʥʳʤ ʧʦʚʝʜʝʥʠʝʤ ʩʠʩʪʝʤʳ ʨʘ-

ʚʝʥ 0.7575. 
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DEVELOPMENT OF THE SYSTEM FOR THE STABILIZATION OF HEADLIGHTS OF 

HEADLIGHTS WITH THE USE OF A GYRO  

 

ɸʥʥʦʪʘʮʠʷ. 

ʆʩʣʝʧʣʝʥʠʝ ʚʦʜʠʪʝʣʝʡ ʚ ʥʦʯʥʦʝ ʚʨʝʤʷ ʩʫʪʦʢ ʧʨʦʠʩʭʦʜʠʪ ʧʦ ʧʨʠʯʠʥʝ ʥʝʨʦʚʥʦʩʪʠ ʘʚʪʦʜʦʨʦʛʠ. ɺʦ 

ʚʨʝʤʷ ʜʚʠʞʝʥʠʷ ʬʘʨʳ ʘʚʪʦʤʦʙʠʣʷ ʦʩʪʘʶʪʩʷ ʚ ʥʝʧʦʜʚʠʞʥʦʤ ʧʦʣʦʞʝʥʠʠ, ʧʦʵʪʦʤʫ ʚ ʧʨʦʮʝʩʩʝ ʧʨʝʦʜʦʣʝ-

ʥʠʷ ʘʚʪʦʤʦʙʠʣʝʤ ʥʝʨʦʚʥʦʩʪʠ, ʝʛʦ ʬʘʨʳ ʧʦʜʥʠʤʘʶʪʩʷ ʩʣʠʰʢʦʤ ʚʳʩʦʢʦ ʯʪʦ ʚʣʝʯʸʪ ʟʘ ʩʦʙʦʡ ʦʩʣʝʧʣʝʥʠʝ 

ʚʦʜʠʪʝʣʷ ʚʩʪʨʝʯʥʦʛʦ ʘʚʪʦ. 

Annotation. 

Drivers are dazzled at night because of the unevenness of the road. While driving, the headlights of the car 

remain in a fixed position, therefore, in the process of overcoming the irregularities of the car, its headlights rise 

too high, which entails blinding the driver of the oncoming car. 

 

ʂʣʁʯʝʚʳʝ ʩʣʦʚʘ: ʦʩʣʝʧʣʝʥʠʝ, ʛʠʨʦʩʢʦʧ, ʰʘʨʥʠʨ, ʩʪʘʙʠʣʠʟʘʮʠʷ. 

Key words: blinding, gyro, hinge, stabilization. 

 

ɺ ʪʝʤʥʦʝ ʚʨʝʤʷ ʩʫʪʦʢ ʟʥʘʯʠʪʝʣʴʥʦ ʫʭʫʜʰʘʝʪʩʷ 

ʫʨʦʚʝʥʴ ʩʚʝʪʦʚʦʩʧʨʠʷʪʠʷ ʛʣʘʟ. ʋ ʚʦʜʠʪʝʣʝʡ ʧʨʦʠʩ-

ʭʦʜʠʪ ʧʦʩʪʦʷʥʥʘʷ ʘʜʘʧʪʘʮʠʷ ʟʨʝʥʠʷ ʢ ʙʳʩʪʨʦ ʤʝʥʷ-

ʶʱʝʤʫʩʷ ʜʦʨʦʞʥʦʤʫ ʦʩʚʝʱʝʥʠʶ ʦʪ ʧʦʣʥʦʡ ʪʝʤ-

ʥʦʪʳ ʜʦ ʦʩʣʝʧʣʷʶʱʠʭ ʚʩʧʳʰʝʢ ʚʩʪʨʝʯʥʳʭ ʬʘʨ. ʊʘ-

ʢʠʝ ʫʩʣʦʚʠʷ ʨʝʟʢʦ ʩʥʠʞʘʶʪ ʚʦʟʤʦʞʥʦʩʪʴ ʙʳʩʪʨʦʛʦ 

ʠ ʧʨʘʚʠʣʴʥʦʛʦ ʨʘʩʧʦʟʥʘʚʘʥʠʷ ʧʨʦʝʟʞʝʡ ʯʘʩʪʠ, ʠ 

ʦʙʲʝʢʪʦʚ, ʥʘʭʦʜʷʱʠʭʩʷ ʥʘ ʥʝʡ ʠ ʚʙʣʠʟʠ ʜʦʨʦʞʥʦʛʦ 

ʧʦʣʦʪʥʘ. 

ʉʦʚʨʝʤʝʥʥʳʝ ʘʚʪʦʤʦʙʠʣʠ ʠʤʝʶʪ ʙʦʣʴʰʦʝ ʢʦ-

ʣʠʯʝʩʪʚʦ ʨʘʟʣʠʯʥʳʭ ʧʦ ʢʦʥʩʪʨʫʢʮʠʠ ʠ ʧʨʠʥʮʠʧʫ 

ʜʝʡʩʪʚʠʷ ʙʣʦʢʦʚ ʬʘʨ ʛʦʣʦʚʥʦʛʦ ʩʚʝʪʘ, ʧʨʝʜʦʪʚʨʘ-

ʱʘʶʱʠʭ ʦʩʣʝʧʣʝʥʠʝ ʚʩʪʨʝʯʥʳʭ ʚʦʜʠʪʝʣʝʡ, ʥʦ, ʢʘʢ 

ʧʨʘʚʠʣʦ, ʜʘʥʥʳʝ ʨʝʰʝʥʠʷ ʜʦʚʦʣʴʥʦ ʜʦʨʦʛʠ, ʫʩʪʘ-

ʥʘʚʣʠʚʘʶʪʩʷ ʥʘ ʪʦʧʦʚʳʝ ʢʦʤʧʣʝʢʪʘʮʠʠ ʧʨʝʤʠʘʣʴ-

ʥʳʭ ʘʚʪʦ ʠ ʜʘʥʥʳʝ ʩʠʩʪʝʤʳ ʥʝʚʦʟʤʦʞʥʦ ʚʥʝʜʨʠʪʴ ʚ 

ʠʤʝʶʱʠʝʩʷ ʙʣʦʢʠ ʬʘʨ. ɺ ʩʚʷʟʠ ʩ ʯʝʤ ʙʳʣʠ ʨʘʟʨʘʙʦ-

ʪʘʥʳ 2 ʚʘʨʠʘʥʪʘ ʩʠʩʪʝʤ ʩʪʘʙʠʣʠʟʘʮʠʠ, ʚ ʦʩʥʦʚʝ ʨʘ-

ʙʦʪʳ ʢʦʪʦʨʳʭ ʣʝʞʠʪ ʧʨʠʥʮʠʧ ʛʠʨʦʩʢʦʧʘ. 
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ʈʠʩʫʥʦʢ 1 ï ʉʭʝʤʘ ʬʘʨʳ ˉ1 ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʛʠʨʦʩʢʦʧʘ. 

1 ï ʐʘʨʥʠʨ; 2 ï ʆʩʴ; 3 ï ʋʧʦʨ; 4 ï ʇʨʫʞʠʥʘ ʨʘʩʪʷʞʝʥʠʷ; 5 ï ʕʣʝʢʪʨʦʜʚʠʛʘʪʝʣʴ; 

6 ï ʄʫʬʪʘ; 7 ï ʎʠʣʠʥʜʨʠʯʝʩʢʘʷ ʟʫʙʯʘʪʘʷ ʧʝʨʝʜʘʯʘ; 8 ï ʄʘʭʦʚʠʢ; 9 ï ʂʦʨʧʫʩ. 

 

ɺʘʨʠʘʥʪ ʬʘʨʳ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʠʩʪʝʤʳ ʛʠʨʦʩʢʦʧʠʯʝʩʢʦʡ ʩʪʘʙʠʣʠʟʘʮʠʠ ʧʨʝʜʩʪʘʚʣʝʥ ʥʘ ʨʠʩʫʥʢʝ 1. 

ʆʪʣʠʯʠʪʝʣʴʥʦʡ ʦʩʦʙʝʥʥʦʩʪʴʶ ʷʚʣʷʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʢʦʤʙʠʥʘʮʠʠ ʠʟ ʮʠʣʠʥʜʨʠʯʝʩʢʦʡ ʟʫʙʯʘʪʦʡ ʧʝʨʝʜʘʯʠ 

ʚ ʧʘʨʝ ʩ ʤʘʭʦʚʠʢʦʤ. 

 
ʈʠʩʫʥʦʢ 2 - ʉʭʝʤʘ ʬʘʨʳ ˉ2 ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʛʠʨʦʩʢʦʧʘ. 

1-ʕʣʝʢʪʨʦʜʚʠʛʘʪʝʣʴ;2 - ʄʫʬʪʘ; 3 - ʇʦʜʰʠʧʥʠʢ;4 - ʄʘʭʦʚʠʢ;5 - ʇʦʜʰʠʧʥʠʢ;  

6 - ʂʦʨʧʫʩ;7 - ʋʧʦʨ;8 - ʇʨʫʞʠʥʘ ʨʘʩʪʷʞʝʥʠʷ. 

 

ʋʩʪʨʦʝʥʘ ʪʘʢʘʷ ʬʘʨʳ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ (ʨʠʩ 

20), ʩʚʝʪʦʦʪʨʘʞʘʪʝʣʴ ʟʘʢʨʝʧʣʝʥ ʥʘ ʤʝʪʘʣʣʠʯʝʩʢʦʡ 

ʦʩʠ, ʢʦʪʦʨʘʷ ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ ʫʜʝʨʞʠʚʘʝʪʩʷ ʰʘʨʥʠ-

ʨʦʤ ʦʥ ʧʦʟʚʦʣʷʝʪ ʦʩʠ ʜʚʠʛʘʪʴʩʷ ʚ ʜʚʫʭ ʩʪʝʧʝʥʷʭ 

ʩʚʦʙʦʜʳ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʧʦʣʦʞʝʥʠʷ ʘʚʪʦʤʦʙʠʣʷ. 

ɺ ʜʚʠʞʝʥʠʝ ʦʩʴ ʧʨʠʚʦʜʠʪʩʷ ʛʠʨʦʩʢʦʧʠʯʝʩʢʠʤ ʨʦʪʦ-

ʨʦʤ ʝʛʦ I ʦʩʴ ʩʦʭʨʘʥʷʝʪ I ʥʝʠʟʤʝʥʥʦʝ ʥʘʧʨʘʚʣʝʥʠʝ I 

ʚ ʠʥʝʨʮʠʘʣʴʥʦʤ ʧʨʦʩʪʨʘʥʩʪʚʝ ʯʪʦ ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ 

ʩʪʘʙʠʣʠʟʠʨʫʝʪ ʦʩʴ ʚ ʦʜʥʦʤ ʧʦʣʦʞʝʥʠʠ. ɼʣʷ ʪʦʛʦ 

ʯʪʦʙʳ ʩʚʝʪ ʬʘʨ ʚʦ ʚʨʝʤʷ ʜʚʠʞʝʥʠʷ ʘʚʪʦʤʦʙʠʣʷ ʥʘ 

ʧʦʜʲʝʤʝ ʥʝ ʦʧʫʩʢʘʣʩʷ ʩʣʠʰʢʦʤ ʥʠʟʢʦ ʫʩʪʘʥʦʚʣʝʥ 

ʫʧʦʨ ʩ ʧʨʫʞʠʥʦʡ ʨʘʩʪʷʞʝʥʠʷ, ʥʝ ʧʦʟʚʦʣʷʶʱʠʡ ʦʩʠ. 

ɺ ʦʩʥʦʚʫ ʨʘʙʦʪʳ ʜʘʥʥʦʛʦ ʚʘʨʠʘʥʪʘ ʬʘʨʳ ʚʟʷʪ 

ʧʨʠʥʮʠʧ ʨʘʙʦʪʳ ʛʠʨʦʩʢʦʧʘ ʚ ʢʘʨʜʘʥʥʦʤ ʧʦʜʚʝʩʝ 

(ʨʠʩ. 2). ʂʘʨʜʘʥʦʚ ʧʦʜʚʝʩ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʧʦʚʦ-

ʨʦʪʘ ʦʩʠ ʤʘʭʦʚʠʢʘ ʚ ʜʚʫʭ ʩʪʝʧʝʥʷʭ ʩʚʦʙʦʜʳ. ʂʦʨʧʫʩ 

ʬʘʨʳ ʟʘʢʨʝʧʣʸʥ ʢ ʢʘʨʜʘʥʥʦʤʫ ʧʦʜʚʝʩʫ ʚʚʝʨʭʫ ʫʩʪʘ-

ʥʦʚʣʝʥ ʫʧʦʨ ʩ ʧʨʫʞʠʥʦʡ ʨʘʩʪʷʞʝʥʠʷ ʥʝ ʧʦʟʚʦʣʷʶ-

ʱʠʡ ʬʘʨʝ ʧʦʜʥʠʤʘʪʴʩʷ ʩʣʠʰʢʦʤ ʚʳʩʦʢʦ. ɼʚʘ ʧʦʜ-

ʰʠʧʥʠʢʘ ʩ ʦʙʝʠʭ ʩʪʦʨʦʥ ʧʦʟʚʦʣʷʶʪ ʜʚʠʛʘʪʴʩʷ I ʢʦʨ-

ʧʫʩʫ ʚ ʜʚʫʭ I ʩʪʝʧʝʥʷʭ ʩʚʦʙʦʜʳ. ɺ I ʢʦʨʧʫʩʝ, 

ʫʩʪʘʥʦʚʣʝʥ ʵʣʝʢʪʨʦʜʚʠʛʘʪʝʣʴ, I ʢʦʪʦʨʳʡ ʢʦʥʩʪʨʫʢ-

ʪʠʚʥʦ I ʦʙʲʝʜʠʥʝʥ ʚ ʦʜʥʦ I ʮʝʣʦʝ ʩ ʤʘʭʦʚʠʢʦʤ, ʢʦ-

ʪʦʨʳʡ ʷʚʣʷʝʪʩʷ ʥʦʩʠʪʝʣʝʤ ʢʠʥʝʪʠʯʝʩʢʦʛʦ ʤʦʤʝʥʪʘ. 
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ʄʘʭʦʚʠʢ ʩʦʜʝʨʞʠʪ ʚʳʥʝʩʝʥʥʳʡ ʥʘ ʤʘʢʩʠʤʘʣʴʥʳʡ 

ʨʘʜʠʫʩ ʦʙʦʜ, ʩʪʫʧʠʮʫ, ʧʦʩʨʝʜʩʪʚʦʤ ʢʦʪʦʨʦʡ ʦʩʫ-

ʱʝʩʪʚʣʷʝʪʩʷ ʧʦʩʘʜʢʘ ʤʘʭʦʚʠʢʘ ʥʘ ʚʘʣ ʠ ʞʝʩʪʢʦ ʩʚʷ-

ʟʳʚʘʶʱʫʶ ʠʭ ʜʠʘʬʨʘʛʤʫ. 

ʇʨʠʥʮʠʧ ʨʘʙʦʪʳ ʪʘʢʦʡ ʬʘʨʳ ʜʦʩʪʘʪʦʯʥʦ ʧʨʦʩʪ 

ʯʪʦ ʠʩʢʣʶʯʘʝʪ ʩʝʨʴʸʟʥʳʝ ʧʦʣʦʤʢʠ ʚʦ ʚʨʝʤʷ ʵʢʩʧʣʫ-

ʘʪʘʮʠʠ. ʏʪʦ ʥʝ ʤʘʣʦ ʚʘʞʥʦ. 

ɼʣʷ ʢʦʨʨʝʢʪʥʦʡ ʨʘʙʦʪʳ ʪʘʢʦʡ ʬʘʨʳ ʥʝʪ ʥʝʦʙ-

ʭʦʜʠʤʦʩʪʠ ʚ ʫʩʪʘʥʦʚʢʝ ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ ʦʙʦʨʫʜʦ-

ʚʘʥʠʷ ʪʘʢʠʭ ʢʘʢ ʚʠʜʝʦ ʢʘʤʝʨʳ, ʙʣʦʢʠ ʨʦʟʞʠʛʘ, ʩʠ-

ʩʪʝʤʳ ʦʭʣʘʞʜʝʥʠʷ ʠ ʩʣʦʞʥʳʭ ʢʦʤʧʴʶʪʝʨʥʳʭ ʩʠ-

ʩʪʝʤ ʫʧʨʘʚʣʝʥʠʷ. 

ɻʣʘʚʥʳʤʠ ʜʦʩʪʦʠʥʩʪʚʘʤʠ ʬʘʨʳ ʩ ʠʩʧʦʣʴʟʦʚʘ-

ʥʠʝʤ ʩʪʘʙʠʣʠʟʠʨʫʶʱʝʛʦ ʛʠʨʦʩʢʦʧʘ ʷʚʣʷʝʪʩʷ: 

1) ʆʪʥʦʩʠʪʝʣʴʥʦ ʥʠʟʢʘʷ ʮʝʥʘ ʧʨʦʠʟʚʦʜʩʪʚʘ; 

2) ʉʪʘʙʠʣʴʥʘʷ ʨʘʙʦʪʘ ʚ ʣʶʙʳʭ ʧʦʛʦʜʥʳʭ 

ʫʩʣʦʚʠʷʭ; 

3) ɿʘʛʨʷʟʥʝʥʠʝ ʬʘʨʳ ʥʠʢʘʢ ʥʝ ʚʣʠʷʝʪ ʥʘ ʨʘ-
ʙʦʪʫ ʩʪʘʙʠʣʠʟʘʮʠʠ; 

4) ʅʝ ʪʨʝʙʫʝʪ ʫʩʪʘʥʦʚʢʠ ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ 

ʦʙʦʨʫʜʦʚʘʥʠʷ. 

ʊʘʢʘʷ ʬʘʨʘ ʩʤʦʞʝʪ ʫʩʧʝʰʥʦ ʵʢʩʧʣʫʘʪʠʨʦ-

ʚʘʪʴʩʷ ʚ ʨʦʩʩʠʡʩʢʠʭ ʫʩʣʦʚʠʷʭ ʠ ʥʝ ʙʫʜʝʪ ʙʠʪʴ ʧʦ 

ʢʘʨʤʘʥʫ ʧʨʦʩʪʳʭ ʘʚʪʦʚʣʘʜʝʣʴʮʝʚ, ʘ ʩʘʤʦʝ ʛʣʘʚʥʦʝ 

ʩʤʦʞʝʪ ʨʝʰʠʪʴ ʧʨʦʙʣʝʤʫ ʦʩʣʝʧʣʝʥʠʷ ʠ ʪʝʤ ʩʘʤʳʤ 

ʩʥʠʟʠʪ ʢʦʣʠʯʝʩʪʚʦ ɼʊʇ ʥʘ ʜʦʨʦʛʘʭ ʥʘʰʝʡ ʩʪʨʘʥʳ. 
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FILLING A BANK OF QUESTIONS IN LMS MOODLE  

 

ɸʥʥʦʪʘʮʠʷ. 

ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʦʪʨʝʥ ʚʦʧʨʦʩ ʧʨʠʤʝʥʝʥʠʷ ʨʘʟʣʠʯʥʳʭ ʩʧʦʩʦʙʦʚ ʥʘʧʦʣʥʝʥʠʷ ʙʘʥʢʘ ʚʦʧʨʦʩʦʚ, ʥʝʦʙʭʦʜʠ-

ʤʳʭ ʜʣʷ ʦʨʛʘʥʠʟʘʮʠʠ ʧʨʦʚʝʜʝʥʠʷ ʦʥʣʘʡʥ-ʪʝʩʪʠʨʦʚʘʥʠʷ ʚ ʵʣʝʢʪʨʦʥʥʦʡ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʩʨʝʜʝ ʄɻʊʋ 

çʉʊɸʅʂʀʅè, ʬʫʥʢʮʠʦʥʠʨʫʶʱʝʡ ʥʘ ʧʣʘʪʬʦʨʤʝ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ Moodle. ʆʧʠʩʘʥʳ ʦʩʥʦʚʥʳʝ 

ʰʘʛʠ, ʥʝʦʙʭʦʜʠʤʳʝ ʜʣʷ ʥʘʧʦʣʥʝʥʠʷ ʙʘʥʢʘ ʚʦʧʨʦʩʦʚ, ʘ ʪʘʢʞʝ ʨʘʩʩʤʦʪʨʝʥʳ ʨʘʟʣʠʯʠʷ ʤʝʞʜʫ ʨʫʯʥʳʤ ʠ ʘʚ-

ʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʤ ʩʧʦʩʦʙʘʤʠ. ʇʨʠʚʝʜʸʥ ʧʨʠʤʝʨ ʧʨʘʢʪʠʯʝʩʢʦʛʦ ʧʨʠʤʝʥʝʥʠʷ ʢʘʞʜʦʛʦ ʩʧʦʩʦʙʘ ʩ ʮʝʣʴʶ 

ʧʦʣʫʯʝʥʠʷ ʢʦʣʠʯʝʩʪʚʝʥʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ, ʧʦʟʚʦʣʷʶʱʠʭ ʦʮʝʥʠʪʴ ʚʨʝʤʝʥʥʳʝ ʟʘʪʨʘʪʳ ʜʣʷ ʥʘʧʦʣʥʝʥʠʷ 

ʵʣʝʢʪʨʦʥʥʦʛʦ ʢʫʨʩʘ ʥʝʦʙʭʦʜʠʤʳʤ ʤʘʪʝʨʠʘʣʦʤ. 

Abstract. 

The article deals with the use of various ways of filling a bank with the questions necessary for organizing 

online testing in the electronic educational environment of MSUT STANKIN, which functions on the Moodle soft-

ware platform. The basic steps necessary to fill the bank of questions are described, and also the differences 

between the manual and automated methods are considered. An example of the practical application of each 

method is given in order to obtain quantitative characteristics that allow estimating the time costs for filling an 

electronic course with the necessary material. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʩʠʩʪʝʤʘ ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ ʦʙʫʯʝʥʠʷ, ʕʆʉ, Moodle, ʦʥʣʘʡʥ-ʪʝʩʪʠʨʦʚʘʥʠʝ, ʩʧʦʩʦʙ 

ʥʘʧʦʣʥʝʥʠʷ ʙʘʥʢʘ ʚʦʧʨʦʩʦʚ. 

Keywords: distance learning system, LMS, Moodle, online testing, way of filling the question bank. 

 

ɺʚʠʜʫ ʧʦʩʪʦʷʥʥʦ ʫʚʝʣʠʯʠʚʘʶʱʝʛʦʩʷ ʦʙʲʸʤʘ 

ʠʥʬʦʨʤʘʮʠʠ ʥʘ ʩʤʝʥʫ ʤʝʪʦʜʘʤ ʪʨʘʜʠʮʠʦʥʥʦʛʦ ʦʙʫ-

ʯʝʥʠʷ ʧʨʠʭʦʜʷʪ ʤʝʪʦʜʳ ʥʦʚʳʭ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ 

ʪʝʭʥʦʣʦʛʠʡ, ʚʢʣʶʯʘʶʱʠʝ ʚ ʩʝʙʷ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥ-

ʥʳʝ ʦʙʫʯʘʶʱʠʝ ʩʠʩʪʝʤʳ [1]. ɼʣʷ ʩʦʟʜʘʥʠʷ ʠ ʨʘʩ-

ʧʨʦʩʪʨʘʥʝʥʠʷ ʟʥʘʥʠʡ ʧʨʠʤʝʥʷʝʪʩʷ ʤʥʦʞʝʩʪʚʦ ʪʝʭ-

ʥʦʣʦʛʠʡ ï ʢʦʤʤʫʥʠʢʘʮʠʠ, ʭʨʘʥʝʥʠʷ ʜʘʥʥʳʭ, ʦʙʨʘʪ-

ʥʦʡ ʩʚʷʟʠ ʠ ʘʥʘʣʠʟʘ. ʀʭ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʚ ʦʙʫʯʝʥʠʠ 

ʪʨʘʜʠʮʠʦʥʥʦ ʩʚʷʟʘʥʦ ʩ ʪʝʭʥʦʣʦʛʠʷʤʠ ʠ ʠʥʩʪʨʫʤʝʥ-

ʪʘʤʠ ʠʟʤʝʨʝʥʠʷ, ʤʦʥʠʪʦʨʠʥʛʘ ʠ ʦʮʝʥʢʠ ʨʝʟʫʣʴʪʘʪʦʚ 

ʦʙʫʯʝʥʠʷ. ʅʘ ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʧʨʘʢʪʠʯʝʩʢʠ ʚʩʝ ʫʯʝʙ-

ʥʳʝ ʟʘʚʝʜʝʥʠʷ ʠʩʧʦʣʴʟʫʶʪ ʢʦʤʧʴʶʪʝʨʳ ʠ ʪʝʣʝʢʦʤ-
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ʤʫʥʠʢʘʮʠʦʥʥʦʝ ʦʙʦʨʫʜʦʚʘʥʠʝ ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ ʠʟ-

ʤʝʨʝʥʠʡ ʠ ʢʦʥʪʨʦʣʷ. ʆʜʥʠʤ ʠʟ ʥʘʠʙʦʣʝʝ ʨʘʩʧʨʦ-

ʩʪʨʘʥʝʥʥʳʭ ʠ ʵʬʬʝʢʪʠʚʥʳʭ ʤʝʪʦʜʦʚ ʢʦʥʪʨʦʣʷ, ʘʢ-

ʪʠʚʥʦ ʠʩʧʦʣʴʟʫʝʤʳʭ ʜʣʷ ʵʪʠʭ ʮʝʣʝʡ, ʷʚʣʷʝʪʩʷ ʪʝ-

ʩʪʠʨʦʚʘʥʠʝ [2]. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚʦ ʤʥʦʛʠʭ 

ʩʪʨʘʥʘʭ ʤʠʨʘ ʚ ʩʠʩʪʝʤʘʭ ʦʙʨʘʟʦʚʘʥʠʷ ʰʠʨʦʢʦ ʧʨʠ-

ʤʝʥʷʝʪʩʷ ʵʣʝʢʪʨʦʥʥʦʝ ʪʝʩʪʠʨʦʚʘʥʠʝ [3].  

ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʠʩʧʦʣʴʟʫʝʪʩʷ ʙʦʣʴʰʦʝ 

ʢʦʣʠʯʝʩʪʚʦ ʨʘʟʣʠʯʥʳʭ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʧʣʘʪʬʦʨʤ, 

ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ ʪʝʭʥʦʣʦʛʠʯʥʦʩʪʴ ʧʨʦʚʝʜʝʥʠʷ ʦʥ-

ʣʘʡʥ-ʪʝʩʪʠʨʦʚʘʥʠʷ [4]. ʆʜʥʦʡ ʠʟ ʪʘʢʠʭ ʷʚʣʷʝʪʩʷ 

ʵʣʝʢʪʨʦʥʥʘʷ ʦʙʨʘʟʦʚʘʪʝʣʴʥʘʷ ʩʨʝʜʘ, ʪʘʢʞʝ ʠʟʚʝʩʪ-

ʥʘʷ ʢʘʢ ʩʠʩʪʝʤʘ ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ ʦʙʫʯʝʥʠʷ (ʉɼʆ) 

Moodle. ʕʣʝʢʪʨʦʥʥʘʷ ʠʥʬʦʨʤʘʮʠʦʥʥʦ-ʦʙʨʘʟʦʚʘ-

ʪʝʣʴʥʘʷ ʩʨʝʜʘ (ʕʀʆʉ) ʋʥʠʚʝʨʩʠʪʝʪʘ ʧʦʟʚʦʣʷʝʪ 

ʧʨʝʧʦʜʘʚʘʪʝʣʷʤ ʠʩʧʦʣʴʟʦʚʘʪʴ ʩʦʚʨʝʤʝʥʥʳʝ ʪʝʭʥʦ-

ʣʦʛʠʠ ʵʣʝʢʪʨʦʥʥʦʛʦ ʦʙʫʯʝʥʠʷ ʧʨʠ ʚʝʜʝʥʠʠ ʫʯʝʙ-

ʥʦʛʦ ʧʨʦʮʝʩʩʘ [5]. ʆʥʘ ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʰʠʨʦ-

ʢʠʡ ʥʘʙʦʨ ʨʘʟʣʠʯʥʳʭ ʠʥʩʪʨʫʤʝʥʪʦʚ, ʦʜʥʠʤ ʠʟ ʢʦʪʦ-

ʨʳʭ ʢʘʢ ʨʘʟ ʠ ʷʚʣʷʝʪʩʷ ʤʥʦʛʦʬʫʥʢʮʠʦʥʘʣʴʥʳʡ 

ʪʝʩʪʦʚʳʡ ʤʦʜʫʣʴ, ʧʦʟʚʦʣʷʶʱʠʡ ʩʦʟʜʘʚʘʪʴ ʠ ʧʨʦʚʦ-

ʜʠʪʴ ʦʙʫʯʘʶʱʝʝ ʠ ʢʦʥʪʨʦʣʴʥʦʝ ʪʝʩʪʠʨʦʚʘʥʠʝ [2]. 

ɼʣʷ ʵʬʬʝʢʪʠʚʥʦʡ ʨʘʙʦʪʳ ʚʩʝ ʪʝʩʪʦʚʳʝ ʟʘʜʘʥʠʷ ʚ 

ʨʘʤʢʘʭ ʦʜʥʦʛʦ ʫʯʝʙʥʦʛʦ ʢʫʨʩʘ ʦʙʲʝʜʠʥʷʶʪʩʷ ʚ ʙʘʥʢ 

ʚʦʧʨʦʩʦʚ, ʘ ʦʪʜʝʣʴʥʳʝ ʪʝʩʪʳ ʷʚʣʷʶʪʩʷ ʣʠʰʴ ʪʘʢ 

ʥʘʟʳʚʘʝʤʳʤʠ ʢʦʥʪʝʡʥʝʨʘʤʠ, ʢʦʪʦʨʳʝ ʧʨʝʜʩʪʘʚ-

ʣʷʶʪ ʩʦʙʦʡ ʩʩʳʣʢʫ ʥʘ ʟʘʜʘʥʠʷ ʠʟ ʙʘʥʢʘ. ʊʘʢʦʡ ʤʝ-

ʭʘʥʠʟʤ ʧʦʟʚʦʣʷʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʦʜʥʠ ʠ ʪʝ ʞʝ ʪʝʩʪʦ-

ʚʳʝ ʟʘʜʘʥʠʷ ʚ ʨʘʟʥʳʭ ʪʝʩʪʘʭ, ʩʦʟʜʘʚ ʠʭ ʚʩʝʛʦ ʦʜʠʥ 

ʨʘʟ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʝʞʜʝ ʯʝʤ ʧʨʦʚʦʜʠʪʴ ʪʝʩʪʠ-

ʨʦʚʘʥʠʝ ʚ ʉɼʆ, ʧʨʝʧʦʜʘʚʘʪʝʣʶ ʥʝʦʙʭʦʜʠʤʦ ʚʳʧʦʣ-

ʥʠʪʴ ʩʣʝʜʫʶʱʠʝ ʜʝʡʩʪʚʠʷ: 

1) ʨʘʟʨʘʙʦʪʘʪʴ ʪʝʩʪʦʚʳʝ ʟʘʜʘʥʠʷ ʠ ʥʘʧʦʣʥʠʪʴ 
ʠʤʠ ʙʘʥʢ ʚʦʧʨʦʩʦʚ; 

2) ʩʦʟʜʘʪʴ çʪʝʣʦè ʪʝʩʪʘ; 

3) ʥʘʧʦʣʥʠʪʴ çʪʝʣʦè ʪʝʩʪʘ ʨʘʟʣʠʯʥʳʤʠ ʪʝʩʪʦ-
ʚʳʤʠ ʟʘʜʘʥʠʷʤʠ ʠʟ ʙʘʥʢʘ ʚʦʧʨʦʩʦʚ ʠ ʦʧʨʝʜʝʣʠʪʴ 

ʝʛʦ ʚʥʫʪʨʝʥʥʶʶ ʩʪʨʫʢʪʫʨʫ. 

ɼʣʷ ʥʘʧʦʣʥʝʥʠʷ ʙʘʥʢʘ ʚʦʧʨʦʩʦʚ ʩʠʩʪʝʤʘ Moo-

dle ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʜʚʘ ʩʧʦʩʦʙʘ: ʨʫʯʥʦʡ ʠ ʘʚʪʦʤʘʪʠ-

ʟʠʨʦʚʘʥʥʳʡ. ʇʨʦʘʥʘʣʠʟʠʨʦʚʘʚ ʦʙʘ ʩʧʦʩʦʙʘ, ʤʦʞʥʦ 

ʚʳʜʝʣʠʪʴ ʦʩʥʦʚʥʳʝ ʜʝʡʩʪʚʠʷ, ʥʝʦʙʭʦʜʠʤʳʝ ʜʣʷ 

ʥʘʧʦʣʥʝʥʠʷ ʙʘʥʢʘ ʚʦʧʨʦʩʦʚ ʪʝʤ ʠʣʠ ʠʥʳʤ ʩʧʦʩʦ-

ʙʦʤ (ʨʠʩ. 1).  

 

 
ʈʠʩ. 1. ɹʣʦʢ-ʩʭʝʤʘ ʘʣʛʦʨʠʪʤʘ ʥʘʧʦʣʥʝʥʠʷ ʙʘʥʢʘ ʚʦʧʨʦʩʦʚ ʚ ʉɼʆ Moodle 
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ɺʳʜʝʣʝʥʥʳʡ ʙʣʦʢ ï ʵʪʦ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʝ ʚʟʘ-

ʠʤʦʜʝʡʩʪʚʠʝ ʩ ʬʦʨʤʦʡ ʚʝʙ-ʩʪʨʘʥʠʮʳ ʉɼʆ. ɿʜʝʩʴ 

ʧʨʝʧʦʜʘʚʘʪʝʣʴ ʚ ʩʧʝʮʠʘʣʴʥʳʝ ʬʦʨʤʳ ʚʚʦʜʠʪ ʥʘʟʚʘ-

ʥʠʝ, ʪʝʢʩʪ ʚʦʧʨʦʩʦʚ, ʫʢʘʟʳʚʘʝʪ ʙʘʣʣ ʟʘ ʢʘʞʜʳʡ ʧʨʘ-

ʚʠʣʴʥʳʡ ʠʣʠ ʥʝʧʨʘʚʠʣʴʥʳʡ ʦʪʚʝʪ, ʘ ʪʘʢʞʝ ʚʥʦʩʠʪ 

ʚʘʨʠʘʥʪʳ ʦʪʚʝʪʦʚ ʩ ʫʢʘʟʘʥʠʝʤ ʚʝʨʥʦʛʦ. ʅʘ ʵʪʫ ʯʘʩʪʴ 

ʫʭʦʜʠʪ ʙʦʣʴʰʘʷ ʯʘʩʪʴ ʚʨʝʤʝʥʠ, ʧʦʩʢʦʣʴʢʫ ʜʣʷ ʢʘʞ-

ʜʦʛʦ ʥʦʚʦʛʦ ʪʝʩʪʦʚʦʛʦ ʟʘʜʘʥʠʷ ʥʝʦʙʭʦʜʠʤʦ ʧʨʦ-

ʩʪʘʚʣʷʪʴ ʚʩʝ ʚʨʫʯʥʫʶ. ɿʘʪʝʤ, ʧʦʩʣʝ ʧʦʜʪʚʝʨʞʜʝʥʠʷ 

ʚʚʝʜʝʥʥʳʭ ʜʘʥʥʳʭ ʉɼʆ ʧʨʦʚʝʨʷʝʪ ʢʦʨʨʝʢʪʥʦʩʪʴ 

ʟʘʧʦʣʥʝʥʠʷ ʠ, ʝʩʣʠ ʚʩʝ ʫʜʦʚʣʝʪʚʦʨʷʝʪ ʪʨʝʙʦʚʘʥʠʷʤ, 

ʪʝʩʪʦʚʦʝ ʟʘʜʘʥʠʝ ʩʦʭʨʘʥʷʝʪʩʷ ʚ ʦʧʨʝʜʝʣʝʥʥʦʡ ʢʘʪʝ-

ʛʦʨʠʠ ʙʘʥʢʘ ʚʦʧʨʦʩʦʚ. 

ɻʣʘʚʥʳʤ ʦʪʣʠʯʠʝʤ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʛʦ ʩʧʦ-

ʩʦʙʘ ʷʚʣʷʝʪʩʷ ʦʪʩʫʪʩʪʚʠʝ ʜʚʦʡʥʦʡ ʨʘʙʦʪʳ, ʟʘʢʣʶʯʘ-

ʶʱʝʡʩʷ ʚ ʧʝʨʝʥʦʩʝ ʛʦʪʦʚʳʭ ʟʘʜʘʥʠʡ ʠʟ ʜʦʢʫʤʝʥʪʘ 

ʚ ʦʙʨʘʟʦʚʘʪʝʣʴʥʫʶ ʩʨʝʜʫ. ɽʩʣʠ ʪʝʩʪʦʚʳʝ ʟʘʜʘʥʠʷ 

ʠʟʥʘʯʘʣʴʥʦ ʙʫʜʫʪ ʩʦʟʜʘʥʳ ʚ ʩʧʝʮʠʘʣʴʥʦʤ ʪʝʢʩʪʦ-

ʚʦʤ ʜʦʢʫʤʝʥʪʝ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʦʤ ʜʣʷ ʨʘʟʨʘʙʦʪʢʠ ʠ 

ʢʦʥʚʝʨʪʘʮʠʠ ʚʦʧʨʦʩʦʚ, ʘ ʟʘʪʝʤ ʩʢʦʥʚʝʨʪʠʨʦʚʘʥʳ ʚ 

ʬʘʡʣ ʩ ʦʧʨʝʜʝʣʸʥʥʳʤ ʨʘʩʰʠʨʝʥʠʝʤ, ʪʦ ʵʪʦ ʧʦʟʚʦ-

ʣʠʪ ʠʟʙʝʞʘʪʴ ʨʷʜ ʧʦʩʪʦʷʥʥʳʭ ʜʝʡʩʪʚʠʡ ʧʨʠ ʨʫʯʥʦʤ 

ʩʧʦʩʦʙʝ ʚʚʦʜʘ. ʅʫʞʥʦ ʙʫʜʝʪ ʪʦʣʴʢʦ ʚʳʙʨʘʪʴ ʢʘʪʝ-

ʛʦʨʠʶ, ʚ ʢʦʪʦʨʫʶ ʥʝʦʙʭʦʜʠʤʦ ʙʫʜʝʪ ʠʤʧʦʨʪʠʨʦ-

ʚʘʪʴ ʚʦʧʨʦʩʳ, ʠ ʟʘʪʝʤ ʚʳʙʨʘʪʴ ʬʦʨʤʘʪ ʠʤʧʦʨʪʘ.  

ɺ ʨʘʤʢʘʭ ʠʩʩʣʝʜʦʚʘʥʠʷ ʜʘʥʥʳʭ ʩʧʦʩʦʙʦʚ ʙʳʣ 

ʧʨʦʚʝʜʝʥ ʧʨʘʢʪʠʯʝʩʢʠʡ ʵʢʩʧʝʨʠʤʝʥʪ ʥʘʧʦʣʥʝʥʠʷ 

ʙʘʥʢʘ ʚʦʧʨʦʩʦʚ ʚ ʉɼʆ Moodle ʧʦ ʜʠʩʮʠʧʣʠʥʝ 

çʋʧʨʘʚʣʝʥʠʝ ʧʨʦʝʢʪʘʤʠ ʚ ʩʬʝʨʝ ʀʊè. ɹʳʣʦ ʚʟʷʪʦ 

40 ʪʝʩʪʦʚʳʭ ʟʘʜʘʥʠʡ ʚ ʪʝʢʩʪʦʚʦʤ ʨʝʜʘʢʪʦʨʝ, ʥʝ ʩʦ-

ʜʝʨʞʘʱʠʭ ʤʝʜʠʘ ʬʘʡʣʳ: 

¶ ʈʫʯʥʦʡ ʩʧʦʩʦʙ ʥʘʧʦʣʥʝʥʠʷ ʟʘʢʣʶʯʘʣʩʷ ʚ 
ʧʝʨʝʥʦʩʝ ʪʝʩʪʦʚʳʭ ʟʘʜʘʥʠʡ ʤʝʪʦʜʦʤ çʢʦʧʠ-ʧʘʩʪʘè 

ʠʟ ʜʦʢʫʤʝʥʪʘ ʚ ʫʩʪʘʥʦʚʣʝʥʥʫʶ ʬʦʨʤʫ ʚʝʙ-ʩʪʨʘ-

ʥʠʮʳ ʩʦʟʜʘʥʠʷ ʪʝʩʪʦʚʦʛʦ ʟʘʜʘʥʠʷ ʩʠʩʪʝʤʳ. ɺ ʠʪʦʛʝ 

ʜʣʷ ʥʘʧʦʣʥʝʥʠʷ ʙʘʥʢʘ ʚʦʧʨʦʩʦʚ ʨʫʯʥʳʤ ʩʧʦʩʦʙʦʤ 

ʙʳʣʦ ʧʦʪʨʘʯʝʥʦ ʦʢʦʣʦ 30 ʤʠʥʫʪ ʚʨʝʤʝʥʠ. ɼʝʪʘʣʴ-

ʥʳʝ ʟʘʪʨʘʪʳ ʥʘ ʢʘʞʜʦʝ ʠʟ ʜʝʡʩʪʚʠʡ ʧʨʝʜʩʪʘʚʣʝʥʳ 

ʥʘ ʨʠʩ. 2. 

 

 
ʈʠʩ. 2. ɼʠʘʛʨʘʤʤʘ ʚʨʝʤʝʥʥʳʭ ʟʘʪʨʘʪ, ʥʝʦʙʭʦʜʠʤʳʭ ʜʣʷ ʥʘʧʦʣʥʝʥʠʷ ʙʘʥʢʘ ʚʦʧʨʦʩʦʚ ʨʫʯʥʳʤ ʩʧʦʩʦʙʦʤ 

 

¶ ɸʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʡ ʩʧʦʩʦʙ ʧʨʝʜʩʪʘʚʣʷʣ ʩʦʙʦʡ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʝ ʬʦʨʤʘʪʠʨʦʚʘʥʠʝ ʪʝʢʫʱʠʭ ʪʝ-
ʩʪʦʚʳʭ ʟʘʜʘʥʠʡ ʧʦʜ ʪʨʝʙʫʝʤʳʡ ʩʠʥʪʘʢʩʠʯʝʩʢʠʡ ʬʦʨʤʘʪ. ɼʝʪʘʣʴʥʳʝ ʚʨʝʤʝʥʥʳʝ ʟʘʪʨʘʪʳ ʧʦʢʘʟʘʥʳ ʥʘ ʨʠʩ. 3.  

 

 
ʈʠʩ. 3. ɼʠʘʛʨʘʤʤʘ ʚʨʝʤʝʥʥʳʭ ʟʘʪʨʘʪ, ʥʝʦʙʭʦʜʠʤʳʭ ʜʣʷ ʥʘʧʦʣʥʝʥʠʷ ʙʘʥʢʘ  

ʚʦʧʨʦʩʦʚ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʤ ʩʧʦʩʦʙʦʤ 
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ʂʘʢ ʧʦʢʘʟʘʣ ʧʨʦʚʝʜʝʥʥʳʡ ʵʢʩʧʝʨʠʤʝʥʪ, ʚʨʝ-

ʤʝʥʥʳʝ ʟʘʪʨʘʪʳ ʜʣʷ ʥʘʧʦʣʥʝʥʠʷ ʙʘʥʢʘ ʚʦʧʨʦʩʦʚ ʦʪ-

ʣʠʯʘʶʪʩʷ ʧʨʘʢʪʠʯʝʩʢʠ ʚ 2 ʨʘʟʘ ʠ ʵʪʦ ʪʦʣʴʢʦ ʜʣʷ 40 

ʚʦʧʨʦʩʦʚ. ʇʦʩʢʦʣʴʢʫ ʨʝʘʣʴʥʘʷ ʙʘʟʘ ʜʣʷ çʭʦʨʦʰʝʛʦè 

ʪʝʩʪʘ ʜʦʣʞʥʘ ʩʦʜʝʨʞʘʪʴ ʥʝ ʤʝʥʝʝ 600 ʚʦʧʨʦʩʦʚ, ʘ 

ʵʢʦʥʦʤʠʷ ʚʨʝʤʝʥʠ ʙʫʜʝʪ ʣʠʥʝʡʥʦ ʨʘʩʪʠ ʩ ʫʚʝʣʠʯʝ-

ʥʠʝʤ ʢʦʣʠʯʝʩʪʚʘ ʟʘʜʘʥʠʡ, ʪʦ ʚʳʠʛʨʳʰ ʦʯʝʚʠʜʝʥ. 

ɺʘʞʥʦ ʧʦʜʯʝʨʢʥʫʪʴ, ʯʪʦ ʝʩʣʠ ʙʳ ʪʝʩʪʦʚʳʝ ʟʘʜʘʥʠʷ 

ʙʳʣʠ ʙʳ ʠʟʥʘʯʘʣʴʥʦ ʨʘʟʨʘʙʦʪʘʥʳ ʚ ʪʨʝʙʫʝʤʦʤ ʩʠʥ-

ʪʘʢʩʠʯʝʩʢʦʤ ʬʦʨʤʘʪʝ, ʪʦ ʵʢʦʥʦʤʠʷ ʚʨʝʤʝʥʠ ʜʘʞʝ 

ʜʣʷ 40 ʚʦʧʨʦʩʦʚ ʫʚʝʣʠʯʠʣʘʩʴ ʙʳ ʚ 7,5 ʨʘʟ.  

ɺʘʞʥʦ ʪʘʢʞʝ ʧʨʘʚʠʣʴʥʦ ʦʧʨʝʜʝʣʠʪʴ ʚʥʫʪʨʝʥ-

ʥʶʶ ʩʪʨʫʢʪʫʨʘ ʪʝʩʪʘ. ɺ ʧʨʘʚʠʣʴʥʦ ʩʦʩʪʘʚʣʝʥʥʳʭ 

ʪʝʩʪʘʭ ʢʘʪʝʛʦʨʠʠ ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʨʘʟʜʝʣʘʤ ʜʠʩʮʠ-

ʧʣʠʥʳ, ʧʦ ʢʦʪʦʨʦʡ ʧʨʦʚʦʜʠʪʩʷ ʪʝʩʪʠʨʦʚʘʥʠʝ. 

ɺʥʫʪʨʠ ʢʘʪʝʛʦʨʠʠ ʚʦʧʨʦʩʳ ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʨʘʟʙʠ-

ʚʘʪʴ ʥʘ ʜʚʝ-ʪʨʠ ʧʦʜʢʘʪʝʛʦʨʠʠ, ʢʦʪʦʨʳʝ ʦʪʣʠʯʘʶʪʩʷ 

ʧʦ ʫʨʦʚʥʷʤ ʩʣʦʞʥʦʩʪʠ ʠ ʧʦ ʪʠʧʫ ʟʘʜʘʥʠʷ. ʊʘʢʠʤ ʦʙ-

ʨʘʟʦʤ, ʧʨʠ ʧʨʘʚʠʣʴʥʦʤ ʧʦʩʪʨʦʝʥʠʠ ʪʝʩʪʘ ʤʦʞʥʦ 

ʦʮʝʥʠʚʘʪʴ ʫʨʦʚʝʥʴ ʟʥʘʥʠʡ ʩʪʫʜʝʥʪʦʚ, ʜʣʷ ʵʪʦʛʦ ʩʣʝ-

ʜʫʝʪ ʧʨʦʚʦʜʠʪʴ ʥʝ ʪʦʣʴʢʦ ʩʘʤʦ ʪʝʩʪʠʨʦʚʘʥʠʝ, ʥʦ ʠ 

ʘʥʘʣʠʟʠʨʦʚʘʪʴ ʪʝʩʪʳ ʠ ʧʦʣʫʯʝʥʥʳʝ ʧʦ ʥʠʤ ʨʝʟʫʣʴ-

ʪʘʪʳ [6]. 

 ɽʩʣʠ ʪʝʩʪ ʫʞʝ ʙʳʣ ʘʧʨʦʙʠʨʦʚʘʥ, ʪʦ ʜʣʷ ʨʘʟʙʠ-

ʝʥʠʷ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʧʦʢʘʟʘʪʝʣʴ ʠʥʜʝʢʩʘ ʣʝʛ-

ʢʦʩʪʠ (ʀʃ): 

¶ ʦʪ 65% ʜʦ 100% (ʥʠʟʢʠʡ ʫʨʦʚʝʥʴ ʩʣʦʞʥʦ-
ʩʪʠ); 

¶ ʦʪ 36% ʜʦ 64% (ʩʨʝʜʥʠʡ ʫʨʦʚʝʥʴ ʩʣʦʞʥʦ-
ʩʪʠ); 

¶ ʦʪ 0% ʜʦ 35% (ʚʳʩʦʢʠʡ ʫʨʦʚʝʥʴ ʩʣʦʞʥʦ-
ʩʪʠ). 

ʕʪʦ ʧʦʟʚʦʣʠʪ ʵʬʬʝʢʪʠʚʥʝʝ ʚʳʩʪʘʚʣʷʪʴ ʥʘʤʝ-

ʯʝʥʥʳʡ ʚʝʩ ʜʣʷ ʢʘʞʜʦʡ ʛʨʫʧʧʳ ʟʘʜʘʥʠʡ. ɼʣʷ ʪʦʛʦ 

ʯʪʦʙʳ ʚʳʷʚʠʪʴ ʥʘʤʝʯʝʥʥʳʡ ʚʝʩ ʜʣʷ ʢʘʞʜʦʛʦ ʟʘʜʘ-

ʥʠʷ ʪʝʩʪʘ, ʚ ʢʦʪʦʨʦʤ ʚʦʧʨʦʩʳ ʨʘʟʜʝʣʝʥʳ ʥʘ ʪʨʠ 

ʫʨʦʚʥʷ ʩʣʦʞʥʦʩʪʠ, ʥʝʦʙʭʦʜʠʤʦ ʦʧʨʝʜʝʣʠʪʴ: 

1. ʂʦʣʠʯʝʩʪʚʦ ʚʦʧʨʦʩʦʚ ʜʣʷ ʢʘʞʜʦʛʦ ʫʨʦʚʥʷ 

ʩʣʦʞʥʦʩʪʠ. 

2. ʅʘʤʝʯʝʥʥʳʡ ʚʝʩ ʜʣʷ ʢʘʞʜʦʛʦ ʫʨʦʚʥʷ ʩʣʦʞ-

ʥʦʩʪʠ. 

ɼʣʷ ʪʦʛʦ ʯʪʦʙʳ ʩʪʫʜʝʥʪ ʧʦʣʫʯʠʣ ʤʠʥʠʤʘʣʴʥʫʶ 

ʦʮʝʥʢʫ (
minT ) ʝʤʫ ʥʝʦʙʭʦʜʠʤʦ ʨʝʰʠʪʴ 50% ʟʘʜʘʥʠʡ, 

ʚ ʥʠʭ ʜʦʣʞʥʳ ʚʭʦʜʠʪʴ ʚʩʝ ʟʘʜʘʥʠʷ ʥʠʟʢʦʛʦ ʠ ʯʘʩʪʴ 

ʟʘʜʘʥʠʡ ʩʨʝʜʥʝʛʦ ʫʨʦʚʥʝʡ ʩʣʦʞʥʦʩʪʠ. ʇʦ ʬʦʨʤʫʣʝ 

ʦʧʨʝʜʝʣʷʝʤ ʢʦʣʠʯʝʩʪʚʦ ʟʘʜʘʥʠʡ, ʢʦʪʦʨʦʝ ʥʝʦʙʭʦ-

ʜʠʤʦ ʨʝʰʠʪʴ ʠʟ ʛʨʫʧʧʳ ʚʦʧʨʦʩʦʚ ʩʨʝʜʥʝʛʦ ʫʨʦʚʥʷ 

ʩʣʦʞʥʦʩʪʠ: 

1 2 3
1,

2

N N N
K N

+ +
= -  

ʛʜʝ 1N ï ʢʦʣʠʯʝʩʪʚʦ ʟʘʜʘʥʠʡ ʥʠʟʢʦʛʦ ʫʨʦʚʥʷ 

ʩʣʦʞʥʦʩʪʠ; 2N ï ʢʦʣʠʯʝʩʪʚʦ ʟʘʜʘʥʠʡ ʩʨʝʜʥʝʛʦ 

ʫʨʦʚʥʷ ʩʣʦʞʥʦʩʪʠ; 3N ï ʢʦʣʠʯʝʩʪʚʦ ʟʘʜʘʥʠʡ ʚʳʩʦ-

ʢʦʛʦ ʫʨʦʚʥʷ ʩʣʦʞʥʦʩʪʠ; 

ɼʣʷ ʢʘʪʝʛʦʨʠʡ ʩ ʀʃ ʦʪ 65% ʜʦ 100% (ʥʠʟʢʦʛʦ 

ʫʨʦʚʥʷ ʩʣʦʞʥʦʩʪʠ): 

min

max
max,

1
1

T
K NV

T
T

N
HB

- ³

= ³  

ʛʜʝ 1HB  ï ʥʘʤʝʯʝʥʥʳʡ ʚʝʩ ʜʣʷ ʟʘʜʘʥʠʡ ʥʠʟ-

ʢʦʛʦ ʫʨʦʚʥʷ ʩʣʦʞʥʦʩʪʠ; NV  ï ʥʘʤʝʯʝʥʥʳʡ ʚʝʩ ʜʣʷ 

ʩʨʝʜʥʝʡ ʛʨʫʧʧʳ ʩʣʦʞʥʦʩʪʠ; 
maxT ï ʤʘʢʩʠʤʘʣʴʥʘʷ 

ʦʮʝʥʢʘ ʟʘ ʪʝʩʪ. 

ɼʣʷ ʢʘʪʝʛʦʨʠʡ ʩ ʀʃ ʦʪ 36% ʜʦ 64% (ʩʨʝʜʥʝʛʦ 

ʫʨʦʚʥʷ ʩʣʦʞʥʦʩʪʠ): 

max,2 NV THB = ³  

ʛʜʝ 2HB  ï ʥʘʤʝʯʝʥʥʳʡ ʚʝʩ ʜʣʷ ʟʘʜʘʥʠʡ ʩʨʝʜ-

ʥʝʛʦ ʫʨʦʚʥʷ ʩʣʦʞʥʦʩʪʠ. 

ɼʣʷ ʢʘʪʝʛʦʨʠʡ ʩ ʀʃ ʦʪ 0% ʜʦ 35% (ʚʳʩʦʢʦʛʦ 

ʫʨʦʚʥʷ ʩʣʦʞʥʦʩʪʠ): 

min

max
max

1 ( 2)

,
3

3

T
K N NV

T
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N
HB

- + - ³

= ³  

ʛʜʝ 3HB  ï ʥʘʤʝʯʝʥʥʳʡ ʚʝʩ ʜʣʷ ʟʘʜʘʥʠʡ ʚʳʩʦ-

ʢʦʛʦ ʫʨʦʚʥʷ ʩʣʦʞʥʦʩʪʠ. 

ʀʟʤʝʥʷʷ ʧʦʢʘʟʘʪʝʣʴ çʥʘʤʝʯʝʥʥʳʡ ʚʝʩè ʜʣʷ 

ʩʨʝʜʥʝʡ ʛʨʫʧʧʳ ʩʣʦʞʥʦʩʪʠ (NV) ʤʦʞʥʦ ʨʝʛʫʣʠʨʦ-

ʚʘʪʴ ʟʥʘʯʠʤʦʩʪʴ ʟʘʜʘʥʠʡ ʚʳʩʦʢʦʛʦ ʫʨʦʚʥʷ ʩʣʦʞʥʦ-

ʩʪʠ. ɼʣʷ ʧʦʚʳʰʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʦʮʝʥʢʠ ʟʥʘʥʠʡ 

ʩʪʫʜʝʥʪʦʚ, ʥʝʦʙʭʦʜʠʤʦ ʯʪʦʙʳ ʚʳʧʦʣʥʷʣʦʩʴ ʫʩʣʦ-

ʚʠʝ: 

1 2 3.HB HB HB< <  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʠʤʝʥʝʥʠʝ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥ-

ʥʦʛʦ ʤʝʪʦʜʘ ʥʘʧʦʣʥʝʥʠʷ ʪʝʩʪʦʚʳʭ ʟʘʜʘʥʠʡ ʩʫʱʝ-

ʩʪʚʝʥʥʦ ʩʦʢʨʘʪʠʪ ʚʨʝʤʷ ʥʘʧʦʣʥʝʥʠʷ ʢʫʨʩʘ ʥʝʦʙʭʦ-

ʜʠʤʳʤ ʢʦʣʠʯʝʩʪʚʦʤ ʤʘʪʝʨʠʘʣʘ. ʊʦʛʜʘ ʢʘʢ çʧʨʘ-

ʚʠʣʴʥʘʷè ʩʪʨʫʢʪʫʨʘ ʪʝʩʪʘ ʧʦʟʚʦʣʠʪ ʧʦʣʫʯʠʪʴ 

ʢʦʨʨʝʢʪʥʫʶ ʦʮʝʥʢʫ ʫʨʦʚʥʷ ʧʦʜʛʦʪʦʚʢʠ ʩʪʫʜʝʥʪʦʚ. 
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PROBLEMS OF ANDROID OPERATING SYSTEM SECURITY  

 

ɸʥʥʦʪʘʮʠʷ 

ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʨʘʩʩʤʦʪʨʝʥʳ ʦʩʥʦʚʥʳʝ ʚʦʧʨʦʩʳ ʙʝʟʦʧʘʩʥʦʩʪʠ ʦʧʝʨʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ Android: ʢʘ-

ʢʦʡ ʚʨʝʜ ʤʦʞʝʪ ʫʛʨʦʞʘʪʴ ʩʤʘʨʪʬʦʥʘʤ ʦʪ ʢʦʤʧʘʥʠʠ Google ʠ ʢʘʢ ʜʘʥʥʳʤ ʫʛʨʦʟʘʤ ʤʦʞʥʦ ʧʨʦʪʠʚʦʜʝʡ-

ʩʪʚʦʚʘʪʴ. 

Abstract 

This article describes the main issues of security of the Android operating system: what harm can threaten 

smartphones from Google and how these threats can be counteracted. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: Android, ʙʝʟʦʧʘʩʥʦʩʪʴ, Google, ʫʷʟʚʠʤʦʩʪʴ, ʫʛʨʦʟʘ. 

Keywords: Android, security, Google, vulnerability, threat. 

 

ʅʝʩʦʤʥʝʥʥʦ, Android ʩʝʛʦʜʥʷ ʷʚʣʷʝʪʩʷ ʩʘʤʦʡ 

ʨʘʩʧʨʦʩʪʨʘʥʸʥʥʦʡ ʚ ʤʠʨʝ ʤʦʙʠʣʴʥʦʡ ʩʠʩʪʝʤʦʡ. 

ɻʨʘʤʦʪʥʳʡ ʤʘʨʢʝʪʠʥʛ, ʰʠʨʦʢʠʡ ʘʩʩʦʨʪʠʤʝʥʪ, ʛʠʙ-

ʢʦʝ ʮʝʥʦʦʙʨʘʟʦʚʘʥʠʝ ʠ ʧʦʜʜʝʨʞʢʘ ʧʣʘʪʬʦʨʤʳ ʩʦ 

ʩʪʦʨʦʥʳ ʚʥʫʰʠʪʝʣʴʥʦʛʦ ʯʠʩʣʘ ʀʊ-ʛʠʛʘʥʪʦʚ ʠ ʧʨʦ-

ʠʟʚʦʜʠʪʝʣʝʡ ʩʪʘʣʠ ʦʜʥʠʤʠ ʠʟ ʛʣʘʚʥʳʭ ʬʘʢʪʦʨʦʚ 

ʫʩʧʝʭʘ ʵʪʦʡ ʆʉ ʠ ʧʦʟʚʦʣʠʣʠ ʩʠʩʪʝʤʝ ʟʘʥʷʪʴ ʣʠʜʠ-

ʨʫʶʱʝʝ ʧʦʣʦʞʝʥʠʝ ʥʘ ʨʳʥʢʝ. ʅʦ, ʢʘʢ ʠ ʣʶʙʘʷ ʜʨʫ-

ʛʘʷ ʩʠʩʪʝʤʘ, Android, ʢ ʩʦʞʘʣʝʥʠʶ, ʥʝ ʤʦʞʝʪ ʙʳʪʴ 

ʧʦʣʥʦʩʪʴʶ ʙʝʟʦʧʘʩʥʦʡ, ʪʘʢ ʢʘʢ ʨʘʟʨʘʙʦʪʯʠʢʠ ʥʠʢʦ-

ʛʜʘ ʥʝ ʩʤʦʛʫʪ ʩʦʟʜʘʪʴ ʠʜʝʘʣʴʥʳʡ ʢʦʜ. ɸ ʧʦʧʫʣʷʨ-

ʥʦʩʪʴ ʧʣʘʪʬʦʨʤʳ ʧʨʠʚʣʝʢʘʝʪ ʚʩʝ ʙʦʣʴʰʝ ʟʣʦʫʤʳʰ-

ʣʝʥʥʠʢʦʚ ʛʦʪʦʚʳʭ ʠʩʧʦʣʴʟʦʚʘʪʴ ʫʷʟʚʠʤʦʩʪʠ ʩʠ-

ʩʪʝʤʳ ʚ ʢʦʨʳʩʪʥʳʭ ʮʝʣʷʭ. 

ɺ ʭʦʜʝ ʥʘʫʯʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʧʦʥʩʢʦʡ ʢʦʤ-

ʧʘʥʠʠ-ʨʘʟʨʘʙʦʪʯʠʢʘ çTrend Microè ʙʳʣʦ ʟʘʢʣʶ-

ʯʝʥʦ, ʯʪʦ ʯʨʝʟʤʝʨʥʦʝ ʫʧʦʪʨʝʙʣʝʥʠʝ ʧʨʝʤʠʫʤ ʩʝʨʚʠ-

ʩʦʚ ʷʚʣʷʝʪʩʷ ʩʘʤʳʤ ʯʘʩʪʦ ʚʩʪʨʝʯʘʶʱʠʤʩʷ ʚʨʝʜʦ-

ʥʦʩʥʳʤ ʧʨʦʛʨʘʤʤʥʳʤ ʦʙʝʩʧʝʯʝʥʠʝʤ ʥʘ android 

ʫʩʪʨʦʡʩʪʚʘʭ [3]. ɺ ʪʘʢʦʤ ʚʘʨʠʘʥʪʝ ʫʛʨʦʟʳ ʪʝʢʩʪʦ-

ʚʳʝ ʩʦʦʙʱʝʥʠʷ ʩʘʤʦʧʨʦʠʟʚʦʣʴʥʦ ʦʪʩʳʣʘʶʪʩʷ ʩ ʟʘ-

ʨʘʞʝʥʥʳʭ ʫʛʨʦʟ ʥʘ ʪʝʣʝʬʦʥʳ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʩ ʧʨʝ-

ʤʠʘʣʴʥʳʤ ʘʢʢʘʫʥʪʦʤ. 

ɼʨʫʛʦʝ ʚʠʨʫʩʥʦʝ ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ 

ʚʳʚʦʜʠʪ ʥʘʜʦʝʜʣʠʚʫʶ ʨʝʢʣʘʤʫ ʥʘ ʵʢʨʘʥʝ ʩʤʘʨʪ-

ʬʦʥʘ, ʣʠʙʦ ʧʝʨʝʩʳʣʘʝʪ ʜʘʥʥʳʝ ʥʝʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥ-

ʥʳʤ ʧʦʣʴʟʦʚʘʪʝʣʷʤ. 

ʇʦ ʩʪʘʪʠʩʪʠʢʝ, ʚʝʨʦʷʪʥʦʩʪʴ ʧʦʪʝʨʠ ʜʘʥʥʳʭ ʥʘ 

Android ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʚ ʨʘʟʳ ʩ ʢʘʞʜʳʤ ʛʦʜʦʤ, ʥʦ 

ʩʦʪʨʫʜʥʠʢʠ ʢʦʤʧʘʥʠʠ Google ʥʘʩʪʘʠʚʘʶʪ ʥʘ ʪʦʤ, 

ʯʪʦ ʚʠʨʫʩʥʦʝ ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ ʠ ʫʛʨʦʟʘ ʥʘ 

Android ʚ ʮʝʣʦʤ ʫʪʨʠʨʫʶʪʩʷ ʢʦʤʧʘʥʠʷʤʠ, ʢʦʪʦʨʳʤ 

ʵʪʦ ʚʳʛʦʜʥʦ ʩ ʢʦʤʤʝʨʯʝʩʢʦʡ ʪʦʯʢʠ ʟʨʝʥʠʷ. 

ɺ Google ʪʘʢʞʝ ʫʚʝʨʝʥʳ, ʯʪʦ ʧʨʦʛʨʘʤʤʥʦʝ 

ʦʙʝʩʧʝʯʝʥʠʝ, ʫʛʨʦʞʘʶʱʝʝ ʧʦʣʴʟʦʚʘʪʝʣʝʤ ʜʦʩʪʘ-

ʪʦʯʥʦ ʨʝʜʢʦʝ. ʊʘʢ, ʢʦʤʧʘʥʠʷ çF-Secureè ʧʨʦʚʝʣʘ 

ʠʩʩʣʝʜʦʚʘʥʠʝ, ʢʦʪʦʨʦʝ ʧʦʢʘʟʘʣʦ, ʯʪʦ ʠʟ Google play 

ʧʦʣʫʯʝʥʦ ʣʠʰʴ 0.5% ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʥʳʭ ʚʠʨʫʩ-

ʥʳʭ ʧʨʦʛʨʘʤʤ. 

ɺ ʘʚʛʫʩʪʝ 2015 ʧʨʝʜʩʪʘʚʠʪʝʣʠ Googleè ʦʙʲ-

ʷʚʠʣʠ, ʯʪʦ ʩʤʘʨʪʬʦʥʳ ʣʠʥʝʡʢʠ Nexus ʙʫʜʫʪ ʧʦʣʫ-

ʯʘʪʴ ʦʙʥʦʚʣʝʥʠʷ ʩ ʫʩʪʨʘʥʝʥʥʳʤʠ ʫʷʟʚʠʤʦʩʪʷʤʠ 

ʢʘʞʜʳʡ ʤʝʩʷʮ. ʊʘʢʠʝ ʦʙʥʦʚʣʝʥʠʷ ʩʠʩʪʝʤʳ ʟʘʱʠʪʳ 

ʠ ʙʳʩʪʨʦʝ ʨʝʘʛʠʨʦʚʘʥʠʝ ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ ʩʤʘʨʪʬʦ-

ʥʦʚ ʩʦʢʨʘʪʠʣʠ ʚʣʠʷʥʠʝ ʧʨʦʛʨʘʤʤ, ʧʨʦʪʠʚ ʢʦʪʦʨʳʭ 

ʝʱʝ ʥʝ ʨʘʟʨʘʙʦʪʘʥʳ ʟʘʱʠʪʥʳʝ ʤʝʭʘʥʠʟʤʳ ʚ ʩʠ-

ʩʪʝʤʝ Android. 

ʊʘʢ, CVE-2016-5195 (çDirty cowè) ʩʪʘʣ ʠʟʚʝ-

ʩʪʝʥ 19 ʦʢʪʷʙʨʷ 2016 ʛʦʜʘ. ɺ ʥʦʷʙʨʝ ʪʦʛʦ ʞʝ ʛʦʜʘ 

ʢʦʤʧʘʥʠʷ BlackBerry ʩʦʟʜʘʣʘ ʠʩʧʨʘʚʣʝʥʠʷ ʫʷʟʚʠʤʦ-

ʩʪʝʡ ʠ ʦʪʧʨʘʚʠʣʘ ʠʭ ʚ ʧʨʦʠʟʚʦʜʩʪʚʦ [4]. 

ɺ 2016 Android ʦʙʲʝʜʠʥʠʣʩʷ ʩ ʤʦʙʠʣʴʥʳʤʠ 

ʢʦʤʧʘʥʠʷʤʠ Qualcomm, Broadcom ʠ Mediatek ʚ 

ʙʦʨʴʙʝ ʩ ʚʠʨʫʩʥʳʤʠ ʫʛʨʦʟʘʤʠ, ʥʘʧʨʘʚʠʚ ʩʠʣʳ ʥʘ 

ʫʚʝʣʠʯʝʥʠʝ ʩʢʦʨʦʩʪʠ ʧʦʣʫʯʝʥʠʷ ʝʞʝʤʝʩʷʯʥʳʭ ʦʙ-

ʥʦʚʣʝʥʠʡ. ʕʪʦ ʦʙʲʝʜʠʥʝʥʠʝ ʫʩʢʦʨʠʣʦ ʧʨʦʮʝʩʩ ʚʳ-

ʜʘʯʠ ʨʘʟʨʝʰʝʥʠʡ ʥʘ ʦʙʥʦʚʣʝʥʠʷ ʩʠʩʪʝʤʳ, ʩʦʢʨʘʪʠʚ 

ʧʨʦʤʝʞʫʪʦʢ ʤʝʞʜʫ ʦʙʥʦʚʣʝʥʠʷʤʠ ʜʦ ʦʜʥʦʡ ʥʝʜʝʣʠ. 

ʊʘʢʞʝ ʙʳʣʠ ʩʜʝʣʘʥʳ ʢʨʫʧʥʳʝ ʚʣʦʞʝʥʠʷ ʚ ʦʙʥʘʨʫ-

ʞʝʥʠʝ ʫʷʟʚʠʤʦʩʪʝʡ ʚ ʩʤʘʨʪʬʦʥʘʭ Android ʠ ʦʛʣʘʩʢʝ 

ʜʘʥʥʦʡ ʠʥʬʦʨʤʘʮʠʠ. 

ɺ ʪʦʤ ʞʝ ʛʦʜʫ Qualcomm ʩʦʟʜʘʣʠ ʦʧʣʘʯʠʚʘʝ-

ʤʫʶ ʧʨʦʛʨʘʤʤʫ ʜʣʷ ʧʦʠʩʢʘ ʠ ʨʘʟʦʙʣʘʯʝʥʠʷ ʫʛʨʦʟ 

ʙʝʟʦʧʘʩʥʦʩʪʠ ʚ ʩʚʦʠʭ ʧʨʦʜʫʢʪʘʭ, ʙʣʘʛʦʜʘʨʷ ʯʝʤʫ 

ʠʩʩʣʝʜʦʚʘʪʝʣʠ ʩʤʦʛʣʠ ʠʩʧʨʘʚʠʪʴ 642 ʫʷʟʚʠʤʦʩʪʠ, 

ʨʘʟʨʘʙʦʪʘʚ 134 ʢʨʠʪʠʯʝʩʢʠʭ ʦʙʥʦʚʣʝʥʠʷ, 353 ʚʳʩʦ-

ʢʦʡ, 151 ʩʨʝʜʥʝʡ ʠ 4 ʥʠʟʢʦʡ ʢʨʠʪʠʯʥʦʩʪʠ. ʕʪʦ ʚ 2 

ʨʘʟʘ ʙʦʣʴʰʝ, ʯʝʤ ʚ 2015 ʛʦʜʫ. 

ɺ ʪʝʯʝʥʠʠ ʚʩʝʛʦ ʛʦʜʘ Google ʚʳʧʫʩʢʘʣʠ ʩʨʦʯ-

ʥʳʝ ʦʙʥʦʚʣʝʥʠʷ ʜʣʷ Android 4.4 ʠ ʚʳʰʝ. ɺ ʜʝʢʘʙʨʝ 

736 ʤʠʣʣʠʦʥʦʚ ʩʤʘʨʪʬʦʥʦʚ, ʧʣʘʥʰʝʪʦʚ ʠ ʯʘʩʦʚ 

ʠʤʝʣʠ ʩʚʝʞʝʝ ʦʙʥʦʚʣʝʥʠʝ. 

ɺ Google ʪʘʢʞʝ ʩʦʪʨʫʜʥʠʯʘʶʪ ʥʝʧʦʩʨʝʜ-

ʩʪʚʝʥʥʦ ʩ ʨʘʟʨʘʙʦʪʯʠʢʘʤʠ ʧʨʠʣʦʞʝʥʠʡ ʜʣʷ ʧʦʚʳ-

ʰʝʥʠʷ ʫʨʦʚʥʷ ʙʝʟʦʧʘʩʥʦʩʪʠ ʠʭ ʧʨʦʜʫʢʪʦʚ. ʇʨʦ-

ʛʨʘʤʤʘ ʫʣʫʯʰʝʥʠʷ ʙʝʟʦʧʘʩʥʦʩʪʠ ʧʨʠʣʦʞʝʥʠʡ (ASI) 

ʩʦʟʜʘʥʘ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʧʨʠʣʦʞʝʥʠʡ ʚ Google 
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play, ʢʦʪʦʨʳʝ ʠʤʝʶʪ ʥʝʜʦʩʪʘʪʢʠ ʚ ʢʦʜʝ ʠʣʠ ʚ ʧʦʜ-

ʢʣʶʯʘʝʤʳʭ ʚʥʝʰʥʠʭ ʙʠʙʣʠʦʪʝʢʘʭ. ʕʪʦ ʧʨʦʠʩʭʦʜʠʪ 

ʙʣʘʛʦʜʘʨʷ ʩʢʘʥʠʨʦʚʘʥʠʶ ʧʨʠʣʦʞʝʥʠʡ, ʢʦʪʦʨʳʝ ʟʘ-

ʛʨʫʞʘʶʪʩʷ ʚ Google play, ʥʘ ʥʘʣʠʯʠʝ ʫʷʟʚʠʤʦʩʪʝʡ. 

ɽʩʣʠ ʧʨʦʛʨʘʤʤʘ ʠʭ ʥʘʭʦʜʠʪ, ASI ʥʘʧʨʘʚʣʷʝʪ ʥʘ ʧʦ-

ʯʪʫ ʨʘʟʨʘʙʦʪʯʠʢʘ ʩʦʦʙʱʝʥʠʝ ʩ ʧʨʝʜʣʦʞʝʥʠʝʤ ʧʦ 

ʫʩʪʨʘʥʝʥʠʶ ʥʝʜʦʩʪʘʪʢʦʚ. ɺ 2016 ʛʦʜʫ ASI ʜʦʙʘʚʠʣʘ 

18 ʫʷʟʚʠʤʦʩʪʝʡ ʚ ʦʙʱʠʡ ʩʧʠʩʦʢ, ʧʦʚʝʨʭ ʫʞʝ ʠʤʝʶ-

ʱʠʤʩʷ ʩ 2015 ʛʦʜʘ 8 ʫʛʨʦʟʘʤ. 

Google ʟʘʧʫʩʪʠʣ 6 ʢʦʤʧʘʥʠʡ, ʟʘʜʘʯʝʡ ʢʦʪʦʨʳʭ 

ʷʚʣʷʝʪʩʷ ʧʨʝʜʫʧʨʝʞʜʝʥʠʝ ʨʘʟʨʘʙʦʪʯʠʢʦʚ ʦ ʥʘʣʠʯʠʠ 

ʚ ʠʭ ʧʨʠʣʦʞʝʥʠʷʭ ʫʛʨʦʟ ʠ ʨʠʩʢʘʭ ʜʣʷ ʧʦʣʴʟʦʚʘʪʝ-

ʣʝʡ. ʊʘʢ, ʝʩʣʠ ʨʘʟʨʘʙʦʪʯʠʢ ʚʳʣʦʞʠʣ ʚ Google Play 

ʧʨʠʣʦʞʝʥʠʝ ʜʦ ʧʦʷʚʣʝʥʠʷ ʵʪʠʭ ʢʦʤʧʘʥʠʡ ʠ ʥʝ ʣʠʢ-

ʚʠʜʠʨʦʚʘʣ ʫʛʨʦʟʳ ʚ ʪʝʯʝʥʠʝ 90 ʜʥʝʡ, ʪʦ ʧʨʠʣʦʞʝ-

ʥʠʝ ʚʩʝ ʝʱʸ ʦʩʪʘʝʪʩʷ ʥʘ ʧʣʦʱʘʜʢʝ, ʥʦ ʚ ʩʣʫʯʘʝ ʦʙ-

ʥʦʚʣʝʥʠʷ ʧʨʠʣʦʞʝʥʠʷ ʦʥ ʦʙʷʟʘʥ ʫʩʪʨʘʥʠʪʴ ʚʩʝ 

ʥʘʡʜʝʥʥʳʝ ʫʷʟʚʠʤʦʩʪʠ. 

ʋʩʪʨʦʡʩʪʚʘ ʥʘ Android ʩʧʦʩʦʙʥʳ ʩʦʦʙʱʘʪʴ 

ʛʝʦʛʨʘʬʠʯʝʩʢʠʝ ʜʘʥʥʳʝ ʪʦʯʝʢ Wi-Fi, ʢʦʪʦʨʳʝ ʦʥʠ 

ʚʩʪʨʝʯʘʶʪ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ ʩʦʟʜʘʶʪʩʷ ʙʘʟʳ ʜʘʥʥʳʭ, 

ʢʦʪʦʨʳʝ ʩʦʜʝʨʞʘʪ ʵʪʫ ʠʥʬʦʨʤʘʮʠʶ. ʕʪʦ ʥʫʞʥʦ ʜʣʷ 

ʬʦʨʤʠʨʦʚʘʥʠʷ ʵʣʝʢʪʨʦʥʥʳʭ ʢʘʨʪ, ʢʦʪʦʨʳʝ ʧʦʤʦ-

ʛʘʶʪ ʚ ʧʦʠʩʢʝ ʩʤʘʨʪʬʦʥʘ ʠ ʧʦʟʚʦʣʷʶʪ ʬʫʥʢʮʠʦʥʠ-

ʨʦʚʘʪʴ ʨʘʟʣʠʯʥʳʤ ʧʨʠʣʦʞʝʥʠʷʤ, ʢʦʪʦʨʳʝ ʦʩʥʦ-

ʚʘʥʳ ʥʘ ʩʯʠʪʳʚʘʥʠʠ ʛʝʦʜʘʥʥʳʭ, ʘ ʪʘʢʞʝ ʧʦʢʘʟʳʚʘʪʴ 

ʨʝʢʣʘʤʫ, ʦʩʥʦʚʳʚʘʷʩʴ ʥʘ ʤʝʩʪʦʧʦʣʦʞʝʥʠʠ ʧʦʣʴʟʦ-

ʚʘʪʝʣʷ. 

ʈʘʩʩʤʦʪʨʠʤ ʜʘʣʝʝ ʥʦʚʰʝʩʪʚʘ, ʧʦʷʚʠʚʰʠʝʩʷ ʚ 

ʦʧʝʨʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʝ Android 8.0 Oreo [6]. ɺ ʥʦ-

ʚʦʤ Android ʚ ʥʘʩʪʨʦʡʢʘʭ ʙʦʣʴʰʝ ʥʝʪ ʧʫʥʢʪʘ, ʨʘʟ-

ʨʝʰʘʶʱʝʛʦ ʫʩʪʘʥʦʚʢʫ ʠʟ ʥʝʠʟʚʝʩʪʥʳʭ ʠʩʪʦʯʥʠʢʦʚ. 

ʊʘʢ, ʦʧʝʨʘʮʠʦʥʥʘʷ ʩʠʩʪʝʤʘ ʟʘʱʠʱʘʝʪ ʚʣʘʜʝʣʴʮʘ ʦʪ 

ʦʧʘʩʥʦʛʦ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ, ʧʨʠʪʚʦʨʷʶ-

ʱʝʛʦʩʷ ʚʘʞʥʳʤʠ ʦʙʥʦʚʣʝʥʠʝʤ ʠʟ ʥʝʦʬʠʮʠʘʣʴʥʦʛʦ 

ʠʩʪʦʯʥʠʢʘ. ɼʘʥʥʦʝ ʨʘʟʨʝʰʝʥʠʝ, ʢʘʢ ʠ ʤʥʦʛʠʝ ʜʨʫ-

ʛʠʝ, ʪʝʧʝʨʴ ʧʨʠʚʷʟʘʥʦ ʢ ʧʨʠʣʦʞʝʥʠʶ, ʟʘʧʨʘʰʠʚʘʶ-

ʱʝʤʫ ʫʩʪʘʥʦʚʢʫ, ʠ ʪʘʢʠʤ ʦʙʨʘʟʦʤ ʛʘʨʘʥʪʠʨʫʝʪ, ʯʪʦ 

ʧʦʣʴʟʦʚʘʪʝʣʴ ʩʤʦʞʝʪ ʢʦʥʪʨʦʣʠʨʦʚʘʪʴ ʚʝʩʴ ʧʨʦʮʝʩʩ 

ʫʩʪʘʥʦʚʢʠ. 

ʇʨʠʣʦʞʝʥʠʷ ʤʦʛʫʪ ʟʘʧʨʘʰʠʚʘʪʴ ʙʦʣʴʰʝ ʠʥ-

ʬʦʨʤʘʮʠʠ, ʯʝʤ ʠʤ ʥʫʞʥʦ. ɼʣʷ ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ 

ʵʪʦʛʦ Google ʘʥʘʣʠʟʠʨʫʝʪ ʨʘʙʦʪʫ ʧʨʠʣʦʞʝʥʠʡ ʠ 

ʬʦʨʤʠʨʫʝʪ ʛʨʫʧʧʳ ʩ ʧʦʭʦʞʠʤ ʬʫʥʢʮʠʦʥʘʣʦʤ, 

ʯʪʦʙʳ ʩʦʟʜʘʪʴ ʛʨʘʥʠʮʳ ʧʦʚʝʜʝʥʠʷ ʩʭʦʞʠʭ ʧʨʦ-

ʛʨʘʤʤ. ʀʥʞʝʥʝʨʳ Google, ʙʣʘʛʦʜʘʨʷ ʵʪʠʤ ʜʘʥʥʳʤ, 

ʨʝʰʘʶʪ, ʯʪʦ ʥʫʞʥʦ ʘʥʘʣʠʟʠʨʦʚʘʪʴ ʜʦʧʦʣʥʠʪʝʣʴʥʦ, 

ʘ ʯʪʦ ʜʦʣʞʥʳ ʩʜʝʣʘʪʴ ʨʘʟʨʘʙʦʪʯʠʢʠ ʜʣʷ ʫʣʫʯʰʝʥʠʷ 

ʢʦʥʬʠʜʝʥʮʠʘʣʴʥʦʩʪʠ ʠ ʙʝʟʦʧʘʩʥʦʩʪʠ ʧʨʠʣʦʞʝʥʠʡ. 

Project treble ï ʵʪʦ ʩʣʦʡ HAL, ʢʦʪʦʨʳʡ ʩʦʟʜʘʥ 

ʜʣʷ ʦʪʜʘʣʝʥʠʷ ʦʧʝʨʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ ʦʪ ʜʨʘʡʚʝ-

ʨʦʚ. ʊʘʢʦʝ ʨʝʰʝʥʠʝ ʧʦʟʚʦʣʠʪ Google ʦʙʥʦʚʣʷʪʴ 

ʦʧʝʨʘʮʠʦʥʥʳʝ ʩʠʩʪʝʤʳ ʜʘʞʝ ʥʘ ʫʩʪʘʨʝʚʰʠʭ 

ʫʩʪʨʦʡʩʪʚʘʭ, ʘ ʪʘʢʞʝ ʫʩʣʦʞʥʠʪ ʨʘʙʦʪʫ ʚʨʝʜʦʥʦʩ-

ʥʦʛʦ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ. ɻʣʘʚʥʘʷ ʫʷʟʚʠ-

ʤʦʩʪʴ Android ï ʵʪʦ ʢʦʜ, ʢʦʪʦʨʳʡ ʩʚʷʟʘʥ ʩ ʧʨʦʮʝʩ-

ʩʦʨʦʤ ʠ ʯʠʧʩʝʪʦʤ, ʯʪʦ ʠ ʫʩʣʦʞʥʷʝʪ ʩʦʟʜʘʥʠʝ ʦʙʥʦʚ-

ʣʝʥʠʡ. ɺ 2016 ʛʦʜʫ ʙʦʣʝʝ ʧʦʣʦʚʠʥʳ ʫʩʪʨʦʡʩʪʚ ʥʘ 

Android ʥʝ ʧʦʣʫʯʘʣʠ ʦʙʥʦʚʣʝʥʠʡ ʙʝʟʦʧʘʩʥʦʩʪʠ. 

Verified Boot ï ʜʘʥʥʳʡ ʤʝʭʘʥʠʟʤ ʧʨʦʚʝʨʷʝʪ ʮʝ-

ʣʦʩʪʥʦʩʪʴ ʦʧʝʨʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ ʥʘ ʢʘʞʜʦʤ ʵʪʘʧʝ 

ʟʘʛʨʫʟʢʠ ʠ ʤʦʞʝʪ ʝʝ ʟʘʧʨʝʪʠʪʴ, ʚ ʩʣʫʯʘʝ ʤʦʜʠʬʠʢʘ-

ʮʠʠ ʷʜʨʘ, ʟʘʛʨʫʟʯʠʢʘ ʠʣʠ ʦʧʝʨʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ. 

ʇʨʦʙʣʝʤʘ ʚ ʪʦʤ, ʯʪʦ ʧʦʣʴʟʦʚʘʪʝʣʴ ʤʦʞʝʪ ʩʜʝʣʘʪʴ 

downgrade (ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʫʩʪʘʨʝʚʰʝʛʦ ʇʆ). ɺ 

Oreo ʨʝʘʣʠʟʦʚʘʥʘ ʟʘʱʠʪʘ ʦʪ ʵʪʦʛʦ, ʥʦ ʦʥʘ ʪʘʢʞʝ ʦʪ-

ʢʣʶʯʘʝʪʩʷ ʧʫʪʝʤ ʨʘʟʙʣʦʢʠʨʦʚʢʠ ʟʘʛʨʫʟʯʠʢʘ. 

ʊʘʢʞʝ ʚ ʢʘʯʝʩʪʚʝ ʩʨʝʜʩʪʚʘ ʦʙʝʩʧʝʯʝʥʠʷ ʙʝʟ-

ʦʧʘʩʥʦʩʪʠ ʤʦʞʥʦ ʨʘʩʩʤʦʪʨʝʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʝ 

ʬʠʣʴʪʨʘ seccomp. ʇʦ ʩʣʦʚʘʤ Google ʚ 2014 ʛʦʜʫ 

ʣʠʰʴ 4% ʙʘʛʦʚ ʦʪʥʦʩʠʣʠʩʴ ʢ ʫʨʦʚʥʶ ʷʜʨʘ, ʦ ʢʦʪʦ-

ʨʳʭ ʩʪʘʣʦ ʠʟʚʝʩʪʥʦ ʦʪ ʨʷʜʦʚʳʭ ʧʦʣʴʟʦʚʘʪʝʣʝʡ, ʩʝʡ-

ʯʘʩ ʞʝ ʵʪʘ ʮʠʬʨʘ ʧʨʝʚʨʘʪʠʣʘʩʴ ʚ 39%. ɺ ʩʚʷʟʠ ʩ 

ʵʪʠʤ ʚ ʥʦʚʫʶ ʚʝʨʩʠʶ android ʚʥʝʜʨʝʥ ʬʠʣʴʪʨ secure 

computing mode. 

ɺʣʘʜʝʣʴʮʳ Android-ʫʩʪʨʦʡʩʪʚ ʩʪʘʣʢʠʚʘʶʪʩʷ ʩ 

ʥʝ ʟʘʢʨʳʚʘʶʱʠʤʠʩʷ ʦʢʥʘʤʠ, ʪʨʝʙʫʶʱʠʤʠ ʚʚʝʩʪʠ 

ʩʚʦʠ ʜʘʥʥʳʝ ʠʣʠ ʪʨʝʙʫʶʱʠʤʠ ʚʳʢʫʧ ʟʘ ʟʘʢʨʳʪʠʝ. 

ɺ Oreo ʥʘ ʚʩʝʭ ʦʧʦʚʝʱʝʥʠʷʭ ʝʩʪʴ ʟʘʤʝʪʥʳʡ ʠʥʜʠʢʘ-

ʪʦʨ, ʧʦʟʚʦʣʷʶʱʠʡ ʟʘʢʨʳʪʴ ʦʢʥʦ. 

ʇʦʜʳʪʦʞʠʚʘʷ ʚʩʝ ʚʳʰʝʩʢʘʟʘʥʥʦʝ, ʤʦʞʥʦ ʩʜʝ-

ʣʘʪʴ ʥʝʩʢʦʣʴʢʦ ʚʳʚʦʜʦʚ ʦ ʪʦʤ, ʢʘʢ ʟʘʱʠʪʠʪʴ ʩʚʦʸ 

ʫʩʪʨʦʡʩʪʚʦ ʠ ʧʝʨʩʦʥʘʣʴʥʳʝ ʜʘʥʥʳʝ: 

1. ʋʩʪʘʥʦʚʢʘ ʧʨʠʣʦʞʝʥʠʡ ʪʦʣʴʢʦ ʠʟ Google 

play. Google ʥʘʧʨʘʚʣʷʝʪ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʨʝʩʫʨ-

ʩʦʚ ʥʘ ʦʙʝʩʧʝʯʝʥʠʝ ʙʝʟʦʧʘʩʥʦʩʪʠ ʚ ʠʩʧʦʣʴʟʫʝʤʳʭ 

ʧʦʣʴʟʦʚʘʪʝʣʷʤʠ ʧʨʠʣʦʞʝʥʠʷʭ. 

2. ʉʚʦʝʚʨʝʤʝʥʥʦʝ ʦʙʥʦʚʣʝʥʠʝ ʧʨʦʰʠʚʢʠ 

ʫʩʪʨʦʡʩʪʚʘ. ʂʘʞʜʦʝ ʦʙʥʦʚʣʝʥʠʝ ʫʣʫʯʰʘʝʪ ʨʘʙʦʪʫ 

ʩʠʩʪʝʤ ʙʝʟʦʧʘʩʥʦʩʪʠ ʠ ʧʦʚʳʰʘʝʪ ʫʨʦʚʝʥʴ ʟʘʱʠ-

ʱʝʥʥʦʩʪʠ ʫʩʪʨʦʡʩʪʚʘ. 

3. ʋʩʪʘʥʦʚʢʘ ʪʦʣʴʢʦ ʦʬʠʮʠʘʣʴʥʳʭ ʧʨʦʰʠʚʦʢ. 
ʃʠʰʴ ʦʬʠʮʠʘʣʴʥʳʝ ʧʦʩʪʘʚʱʠʢʠ ʧʨʦʰʠʚʦʢ ʤʦʛʫʪ 

ʛʘʨʘʥʪʠʨʦʚʘʪʴ ʟʘʱʠʪʫ ʧʝʨʩʦʥʘʣʴʥʳʭ ʜʘʥʥʳʭ ʠ ʩʪʘ-

ʙʠʣʴʥʦʩʪʴ ʩʠʩʪʝʤʳ ʚ ʮʝʣʦʤ. 
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ɸʥʥʦʪʘʮʠʷ. 
ɺ ʩʪʘʪʴʝ ʦʧʠʩʳʚʘʶʪʩʷ ʪʝʥʜʝʥʮʠʠ ʠ ʧʝʨʩʧʝʢʪʠʚʳ ʨʘʟʚʠʪʠʷ NoSQL, ʨʘʩʢʨʳʚʘʝʪʩʷ ʧʨʦʙʣʝʤʘʪʠʢʘ 

ʢʦʥʢʫʨʝʥʮʠʠ ʩʪʘʥʜʘʨʪʥʳʭ SQL ʠ NoSQL. ɿʘʪʨʘʛʠʚʘʶʪʩʷ ʤʦʤʝʥʪʳ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʙʘʟ ʜʘʥʥʳʭ ʧʦʜ ʢʦʥ-

ʢʨʝʪʥʳʝ ʧʨʦʛʨʘʤʤʥʳʝ ʨʝʰʝʥʠʷ, ʧʨʠʚʦʜʷʪʩʷ ʛʨʘʬʠʢʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʨʘʟʥʳʭ ʨʝʰʝʥʠʡ ʥʘ ʦʩʥʦʚʝ ʧʦʩʣʝʜʥʠʭ 

ʜʘʥʥʳʭ. 

Abstract. 

The article describes the trends and prospects for the development of NoSQL, reveals the problems of com-

petition between standard SQL and NoSQL. The moments of the use of databases for specific software solutions 

are touched upon, graphs of the use of different solutions based on the latest data are given. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʫʧʨʘʚʣʝʥʠʝ ʜʘʥʥʳʤʠ, ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ, ʙʘʟʘ ʜʘʥʥʳʭ, ʧʝʨʩʧʝʢʪʠʚʳ ʨʘʟ-

ʚʠʪʠʷ  

Keywords: data management, information technology, database, development prospects 

 

ʉ ʢʘʞʜʳʤ ʜʥʸʤ ʜʘʥʥʳʭ ʚ ʛʣʦʙʘʣʴʥʦʡ ʩʝʪʠ ʀʥ-

ʪʝʨʥʝʪ ʩʪʘʥʦʚʠʪʩʷ ʚʩʸ ʙʦʣʴʰʝ, ʯʪʦ ʟʘʢʦʥʦʤʝʨʥʦ ʩ 

ʫʯʸʪʦʤ ʧʦʩʪʦʷʥʥʦʛʦ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʛʨʝʩʩʘ. 

ʄʦʞʥʦ ʫʚʠʜʝʪʴ, ʯʪʦ ʥʘ ʪʝʢʫʱʠʡ ʤʦʤʝʥʪ ʩʫʱʝ-

ʩʪʚʫʝʪ ʧʨʦʙʣʝʤʘ ʭʨʘʥʝʥʠʷ ʜʘʥʥʳʭ, ʧʦʪʦʤʫ ʩʨʝʜʠ 

ʚʝʜʫʱʠʭ ʢʦʤʧʘʥʠʡ, ʩʚʷʟʘʥʥʳʭ ʩ ʠʥʬʦʨʤʘʮʠʦʥ-

ʥʳʤʠ ʪʝʭʥʦʣʦʛʠʷʤʠ ʧʨʦʚʦʜʷʪʩʷ ʭʘʢʘʪʦʥʳ, ʢʦʪʦʨʳʝ 

ʧʦʩʚʷʱʝʥʳ ʚʦʧʨʦʩʘʤ ʭʨʘʥʝʥʠʷ ʙʦʣʴʰʦʛʦ ʦʙʲʸʤʘ 

ʠʥʬʦʨʤʘʮʠʠ BigData(ʙʦʣʴʰʠʝ ʜʘʥʥʳʝ). ɺʦʧʨʦʩʳ 

ʭʨʘʥʝʥʠʷ ʜʘʥʥʳʭ ʠʜʫʪ ʚʤʝʩʪʝ ʩ ʚʦʧʨʦʩʘʤʠ ʢʠʙʝʨ-

ʙʝʟʦʧʘʩʥʦʩʪʠ, ʪʘʢ ʢʘʢ ʚ ʢʘʞʜʦʡ ʪʝʭʥʦʣʦʛʠʠ ʭʨʘʥʝ-

ʥʠʷ ʜʘʥʥʳʭ ʧʝʨʤʘʥʝʥʪʥʦ ʧʦʷʚʣʷʶʪʩʷ ʫʷʟʚʠʤʦʩʪʠ, 

ʢʦʪʦʨʳʝ ʦʯʝʥʴ ʙʳʩʪʨʦ ʠʩʧʦʣʴʟʫʶʪʩʷ ʟʣʦʫʤʳʰʣʝʥ-

ʥʠʢʘʤʠ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʠʥʪʝʨʝʩʫʶʱʠʭ ʜʘʥʥʳʭ. ʇʦ-

ʪʦʤʫ ʧʝʨʩʧʝʢʪʠʚʥʳʝ ʨʝʰʝʥʠʷ ʜʣʷ ʭʨʘʥʝʥʠʷ ʙʦʣʴ-

ʰʠʭ ʦʙʲʸʤʦʚ ʠʥʬʦʨʤʘʮʠʠ ʜʦʣʞʥʳ ʩʦʜʝʨʞʘʪʴ ʤʝʭʘ-

ʥʠʟʤʳ, ʢʦʪʦʨʳʝ ʦʙʝʩʧʝʯʠʚʘʶʪ ʙʝʟʦʧʘʩʥʦʩʪʴ 

ʢʦʥʬʠʜʝʥʮʠʘʣʴʥʦʩʪʠ, ʮʝʣʦʩʪʥʦʩʪʠ ʠ ʜʦʩʪʫʧʥʦʩʪʠ 

ʚʥʝ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʦʪʥʦʰʝʥʠʠ ʢ SQLʠʣʠ 

NoSQL[1]. 

ɺ ʢʦʥʮʝ ʍʍ ʚʝʢʘ ʜʣʷ ʙʘʟ ʜʘʥʥʳʭ ʩʪʘʥʜʘʨʪʦʤ 

ʩʯʠʪʘʶʪʩʷ ʨʝʣʷʮʠʦʥʥʳʝ ʙʘʟʳ ʜʘʥʥʳʭ, ʢʦʪʦʨʳʝ ʚ 

ʩʚʦʶ ʦʯʝʨʝʜʴ ʧʦʜʜʝʨʞʠʚʘʶʪ ʟʘʧʨʦʩʳ SQL. ɹʦʣʴ-

ʰʠʝ ʧʨʦʝʢʪʳ ʩʧʦʩʦʙʩʪʚʦʚʘʣʠ ʪʦʤʫ ʯʪʦ ʤʥʦʛʠʝ ʧʨʦ-

ʛʨʘʤʤʠʩʪʳ-ʨʘʟʨʘʙʦʪʯʠʢʠ ʦʪʭʦʜʠʣʠ ʦʪ ʦʬʠʮʠʘʣʴ-

ʥʦʛʦ ʩʪʘʥʜʘʨʪʘ, ʠ ʧʦʩʪʝʧʝʥʥʦ ʧʝʨʝʢʣʶʯʘʣʠʩʴ ʥʘ 

ʩʦʙʩʪʚʝʥʥʳʝ ʨʘʟʨʘʙʦʪʢʠ ʙʘʟ ʜʘʥʥʳʭ. ɹʣʠʞʝ ʢ 2007 

ʛʦʜʫ ʭʦʜ ʩʦʙʳʪʠʡ ʧʦʩʪʝʧʝʥʥʦ ʥʘʯʘʣ ʠʟʤʝʥʷʪʴʩʷ, 

ʥʘʯʘʣʠ ʧʦʷʚʣʷʪʴʩʷ ʜʦʚʦʣʴʥʦ ʩʝʨʴʸʟʥʳʝ ʩʝʨʠʡʥʳʝ 

ʨʘʟʨʘʙʦʪʢʠ ʧʨʦʝʢʪʥʳʭ ʨʝʰʝʥʠʡ, ʢʦʪʦʨʳʝ ʥʝ ʧʦʜ-

ʜʝʨʞʠʚʘʣʠ SQL-ʨʝʰʝʥʠʷ. 

ʅʘʯʠʥʘʷ ʩ 2009 ʛʦʜʘ ʧʦʣʫʯʘʝʪ ʨʘʩʧʨʦʩʪʨʘʥʝ-

ʥʠʝ ʥʦʚʳʡ ʪʝʨʤʠʥ NoSQL, ʩʘʤ ʧʦ ʩʝʙʝ ʦʥ ʚʢʣʶʯʠʣ 

ʚ ʩʝʙʷ ʜʦʚʦʣʴʥʦ ʙʦʣʴʰʦʡ ʥʘʙʦʨ ʧʨʦʝʢʪʥʳʭ ʨʘʟʨʘʙʦ-

ʪʦʢ, ʩʚʷʟʘʥʥʳʭ ʩ ʙʘʟʘʤʠ ʜʘʥʥʳʭ. ʂʘʢ ʧʨʘʚʠʣʦ, ʚʳ-

ʜʝʣʷʶʪʩʷ ʦʩʥʦʚʥʳʝ ʬʘʢʪʦʨʳ ʙʘʟʳ ʜʘʥʥʳʭ, ʢʦʪʦʨʳʝ 

ʤʦʞʥʦ ʦʙʲʝʜʠʥʠʪʴ ʚ ʢʣʘʩʩ NoSQL: 

1. ʅʘʣʠʯʠʝ ʯʘʩʪʠʯʥʦʡ ʧʦʜʜʝʨʞʢʠ ʨʝʣʷʮʠʦʥ-
ʥʦʡ ʙʘʟʳ ʜʘʥʥʳʭ ʠʣʠ ʝʸ ʧʦʣʥʦʝ ʦʪʩʫʪʩʪʚʠʝ. NoSQL 

-ʙʘʟʳ ʜʘʥʥʳʭ ʥʝ ʠʤʝʶʪ ʩʪʨʫʢʪʫʨʳ: ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ 

ʚʦʟʤʦʞʥʦʩʪʴ ʜʦʙʘʚʣʝʥʠʷ ʧʦʣʷ ʧʨʦʠʟʚʦʣʴʥʦʛʦ ʧʦ-

ʨʷʜʢʘ. 

2. ɺʥʝʰʥʠʡ ʚʠʜ NoSQL - ʙʘʟʳ ʜʘʥʥʳʭ ʥʝ 

ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤ ʩʪʘʥʜʘʨʪʘʤ SQL, 

ʯʪʦ ʷʚʣʷʝʪʩʷ ʣʦʛʠʯʥʳʤ ʚʳʚʦʜʦʤ ʠʟ ʧʝʨʚʦʛʦ ʧʫʥʢʪʘ. 

ɼʣʷ ʧʦʣʥʦʛʦ ʦʧʠʩʘʥʠʷ NoSQL, ʛʣʘʚʥʳʤ ʦʙʨʘ-

ʟʦʤ, ʥʝʦʙʭʦʜʠʤʦ ʦʙʨʘʪʠʪʴ ʚʥʠʤʘʥʠʝ ʚ ʩʘʤʦʤ 

ʥʘʯʘʣʝ ʥʘ ʩʪʘʥʜʘʨʪʥʳʝ ʙʘʟʳ ʜʘʥʥʳʭ SQL, ʠ ʚʧʦ-

ʩʣʝʜʩʪʚʠʠ ʦʪʭʦʜʠʪʴ ʦʪ ʥʠʭ. 

ʄʥʦʛʠʝ ʘʧʧʘʨʘʪʥʳʝ ʩʨʝʜʩʪʚʘ ʩʦʚʨʝʤʝʥʥʦʛʦ 

ʫʨʦʚʥʷ ʧʨʝʜʦʩʪʘʚʣʷʶʪ ʜʣʷ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝ-

ʥʠʷ ʤʝʩʪʦ ʧʦʩʪʦʷʥʥʦʡ ʠ ʦʧʝʨʘʪʠʚʥʦʡ ʧʘʤʷʪʠ: 

ʬʣʵʰ-ʧʘʤʷʪʴ, ʞʸʩʪʢʠʡ ʜʠʩʢ. ʆʙʳʯʥʳʝ ʪʨʝʙʦʚʘʥʠʷ 

ʧʦ ʭʨʘʥʝʥʠʶ ʜʘʥʥʳʭ, ʢʦʪʦʨʳʝ ʧʨʝʜʲʷʚʣʷʶʪʩʷ ʢ 

ʙʦʣʴʰʠʥʩʪʚʫ ʩʠʩʪʝʤ ʥʝ ʩʯʠʪʘʶʪʩʷ ʧʨʝʜʧʦʯʪʠʪʝʣʴ-

ʥʳʤʠ ʜʣʷ ʭʨʘʥʝʥʠʷ ʜʘʥʥʳʭ ʚ ʦʧʝʨʘʪʠʚʥʦʡ ʧʘʤʷʪʠ. 

ɺ ʩʦʚʨʝʤʝʥʥʳʭ ʨʝʘʣʠʷʭ ʜʣʷ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ 

ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ, ʧʨʦʠʟʚʦʜʠʪʩʷ ʩʪʘʥʜʘʨʪ-

ʥʳʡ ʚʳʙʦʨ ʥʘ SQL - ʙʘʟʳ ʜʘʥʥʳʭ. ɺ ʧʣʘʥʝ ʠʩʧʦʣʴ-

ʟʦʚʘʥʠʷ NoSQL - ʙʘʟ ʜʘʥʥʳʭ ʚʦʧʨʦʩ ʧʦʷʚʣʷʝʪʩʷ ʚ 

ʠʩʢʣʶʯʠʪʝʣʴʥʳʭ ʩʣʫʯʘʷʭ ʧʨʠ ʜʦʚʦʣʴʥʦ ʚʥʫʰʘʶ-

ʱʠʭ ʥʘʛʨʫʟʢʘʭ, ʥʦ ʜʘʞʝ ʠʩʭʦʜʷ ʠʟ ʵʪʦʛʦ, ʚʘʨʠʘʥʪ 

ʚʳʙʦʨʘ ʦʧʨʝʜʝʣʸʥʥʦʡ ʙʘʟʳ ʜʘʥʥʳʭ ʩʦʦʪʥʦʩʠʪʩʷ ʩ 

ʦʩʥʦʚʥʦʡ ʩʪʘʥʜʘʨʪʥʦʡ ʙʘʟʦʡ ʜʘʥʥʳʭ. ɹʦʣʴʰʦʝ ʢʦ-

ʣʠʯʝʩʪʚʦ NoSQL-ʙʘʟ ʜʘʥʥʳʭ ʚʦ ʤʥʦʛʠʭ ʩʣʫʯʘʷʭ ʤʦ-

ʛʫʪ ʙʳʪʴ ʦʧʨʝʜʝʣʝʥʳ ʰʠʨʦʢʠʤ ʩʧʝʢʪʨʦʤ ʪʠʧʦʚ ʤʦ-

ʜʝʣʴʥʳʭ ʨʝʰʝʥʠʡ ʜʘʥʥʳʭ, ʜʣʷ ʢʘʞʜʦʡ ʙʘʟʳ ʜʘʥʥʳʭ 
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ʧʦʜʙʠʨʘʶʪʩʷ ʨʝʰʝʥʠʷ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʠʥʜʠʚʠʜʫ-

ʘʣʴʥʳʤ ʪʨʝʙʦʚʘʥʠʷʤ. ɺ ʘʙʩʦʣʶʪʥʦʤ ʙʦʣʴʰʠʥʩʪʚʝ 

ʚʦʟʤʦʞʥʳʭ ʩʣʫʯʘʝʚ ʧʝʨʝʜ ʧʨʦʛʨʘʤʤʠʩʪʦʤ-ʨʘʟʨʘ-

ʙʦʪʯʠʢʘʤʠ ʩʪʘʚʠʪʩʷ ʦʯʝʚʠʜʥʳʡ ʚʳʙʦʨ: ʠʩʧʦʣʴʟʦ-

ʚʘʪʴ ʩʪʘʥʜʘʨʪʥʳʝ ʩʨʝʜʩʪʚʘ SQL - ʙʘʟ ʜʘʥʥʳʭ ʠʣʠ 

ʨʘʟʨʘʙʦʪʘʥʥʳʝ ʜʣʷ ʧʦʜʦʙʥʦʛʦ ʪʠʧʘ ʟʘʜʘʥʥʳʭ ʪʨʝ-

ʙʦʚʘʥʠʡ NoSQL - ʙʘʟʳ ʜʘʥʥʳʭ. ʀʟ ʵʪʦʛʦ ʩʣʝʜʫʝʪ 

ʯʪʦ ʧʦʷʚʣʷʝʪʩʷ ʚʘʞʥʘʷ ʟʘʜʘʯʘ ʜʣʷ ʘʥʘʣʠʟʘ ʢʘʞʜʦʛʦ 

ʥʘʧʨʘʚʣʝʥʠʷ ʨʘʟʨʘʙʦʪʢʠ NoSQL - ʙʘʟʳ ʜʘʥʥʳʭ ʚ 

ʢʘʞʜʦʤ ʩʣʫʯʘʝ ʦʪʜʝʣʴʥʦ.  

ʉʣʝʜʫʝʪ ʟʘʤʝʪʠʪʴ, ʯʪʦ ʩʫʱʝʩʪʚʫʝʪ ʦʜʠʥ ʤʦ-

ʤʝʥʪ, ʢʦʪʦʨʳʡ ʩʯʠʪʘʝʪʩʷ ʦʙʱʠʤ ʜʣʷ ʚʩʝʭ ʧʨʦʝʢʪ-

ʥʳʭ ʥʘʧʨʘʚʣʝʥʠʡ - ɻ ʪʦ ʤʦʜʝʣʴ ʦʙʱʥʦʩʪʠ ʧʨʦʝʢʪʥʳʭ 

ʧʦʜʭʦʜʦʚ ʠʩʭʦʜʷ ʠʟ ʪʦʯʢʠ ʟʨʝʥʠʷ ʧʨʘʢʪʠʯʝʩʢʠʭ ʨʝ-

ʰʝʥʠʡ ʧʨʦʛʨʘʤʤʠʩʪʦʚ-ʨʘʟʨʘʙʦʪʯʠʢʦʚ. ɺ ʥʘʩʪʦʷʱʝʝ 

ʚʨʝʤʷ ʙʫʨʥʦʛʦ ʧʨʦʛʨʝʩʩʘ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦ-

ʣʦʛʠʡ ʙʦʣʴʰʠʥʩʪʚʦ ʫʩʠʣʠʡ ʠʜʸʪ ʥʝ ʥʘ ʧʨʦʝʢʪʥʫʶ 

ʨʘʟʨʘʙʦʪʢʫ ʩʦʚʝʨʰʝʥʥʦ ʥʦʚʦʛʦ ʠ ʫʥʠʢʘʣʴʥʦʛʦ ʧʦ 

ʩʚʦʝʡ ʩʪʨʫʢʪʫʨʝ, ʘ ʥʘ ʜʦʨʘʙʦʪʢʫ ʤʦʜʫʣʝʡ, ʢʦʪʦʨʳʝ 

ʫʞʝ ʩʫʱʝʩʪʚʫʶʪ, ʜʨʫʛʠʤʠ ʩʣʦʚʘʤʠ, ʧʨʦʛʨʘʤʤʠʩʪ-

ʨʘʟʨʘʙʦʪʯʠʢ ʙʦʣʴʰʠʥʩʪʚʦ ʩʚʦʝʛʦ ʨʘʙʦʯʝʛʦ ʚʨʝʤʝʥʠ 

ʟʘʪʨʘʯʠʚʘʝʪ ʥʘ ʘʥʘʣʠʟ ʢʦʜʘ ʜʨʫʛʦʛʦ ʧʨʦʛʨʘʤʤʠʩʪʘ-

ʨʘʟʨʘʙʦʪʯʠʢʘ, ʯʝʤ ʥʘ ʨʘʟʨʘʙʦʪʢʫ ʩʚʦʝʛʦ ʧʨʦʛʨʘʤʤ-

ʥʦʛʦ ʢʦʜʘ, ʠʟ ʯʝʛʦ ʩʣʝʜʫʝʪ ʯʪʦ ʚ ʙʦʣʴʰʦʤ ʧʨʦʝʢʪ-

ʥʦʤ ʨʝʰʝʥʠʠ ʦʙʲʝʜʠʥʝʥʠʝ ʤʝʪʦʜʦʚ ʨʘʟʨʘʙʦʪʢʠ ʚ 

ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ ʠʤʝʶʪ ʢʨʠʪʠʯʥʳʡ ʭʘʨʘʢʪʝʨ. 

ʉʣʝʜʫʝʪ ʚʳʜʝʣʠʪʴ ʛʣʘʚʥʫʶ ʧʨʦʙʣʝʤʫ, ʢʦʪʦʨʘʷ 

ʚʩʪʨʝʯʘʝʪʩʷ ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ - ʵʪʦ ʦʩʚʦʝʥʠʝ 

ʧʨʦʛʨʘʤʤʠʩʪʘʤʠ-ʨʘʟʨʘʙʦʪʯʠʢʘʤʠ ʥʦʚʳʭ ʤʝʪʦʜʦʚ 

ʨʘʙʦʪʳ ʩ ʨʘʟʨʘʙʘʪʳʚʘʝʤʦʡ ʙʘʟʦʡ ʜʘʥʥʳʭ. ʇʨʦʙʣʝ-

ʤʘʪʠʢʘ ʨʝʰʘʝʤʘ ʧʦʣʥʦʡ ʠʣʠ ʯʘʩʪʠʯʥʦʡ ʧʨʦʛʨʘʤʤ-

ʥʦʡ ʜʦʨʘʙʦʪʢʦʡ ʩʨʝʜʩʪʚ, ʢʦʪʦʨʳʝ ʠʤʝʶʪ ʭʘʨʘʢʪʝʨ 

ʦʪʦʙʨʘʞʝʥʠʷ ʨʝʣʷʮʠʦʥʥʦʦʙʲʝʢʪʥʳʡ: ʥʘ ʚʭʦʜʝ ʜʘʥ-

ʥʳʭ ʙʫʜʝʪ ʥʘʭʦʜʠʪʴʩʷ ʠʩʭʦʜʥʳʡ ʢʦʜ, ʥʘ ʚʳʭʦʜʝ - 

ʨʘʟʨʘʙʦʪʘʥʥʘʷ ʤʦʜʝʣʴ ʙʘʟʳ ʜʘʥʥʳʭ, ʢʦʪʦʨʘʷ ʩʦʦʪ-

ʚʝʪʩʪʚʫʝʪ ʚʳʙʦʨʫ ʠʥʜʠʚʠʜʫʘʣʴʥʳʭ ʪʨʝʙʦʚʘʥʠʡ ʧʨʠ 

ʨʘʟʨʘʙʦʪʢʝ. ɺ ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ ʨʘʟʨʘʙʦʪʢʠ 

ʧʨʦʛʨʘʤʤʥʳʭ ʩʨʝʜʩʪʚ ʜʣʷ ʨʝʣʷʮʠʦʥʥʦʦʙʲʝʢʪʠʚ-

ʥʦʛʦ ʦʪʦʙʨʘʞʝʥʠʷ ʨʘʙʦʪʳ ʪʦʞʝ ʘʢʪʠʚʥʦ ʚʝʜʫʪʩʷ. 

 

 
ʈʠʩʫʥʦʢ 1. ʈʝʡʪʠʥʛ ʙʘʟ ʜʘʥʥʳʭ ʧʦ ʚʝʨʩʠʠ ʨʝʩʫʨʩʘ DB-Engines (ʧʦ ʛʦʜʘʤ) 
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ʈʠʩʫʥʦʢ 2. ʈʝʡʪʠʥʛ ʙʘʟ ʜʘʥʥʳʭ ʧʦ ʚʝʨʩʠʠ ʨʝʩʫʨʩʘ DB-Engines (ʧʦ ʤʝʩʷʮʘʤ) 

 

ʅʘ ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʈʠʩʫʥʢʘʭ 1 ʠ 2 ʤʳ ʤʦʞʝʤ 

ʫʚʠʜʝʪʴ ʠʥʪʝʨʝʩʥʫʶ ʪʝʥʜʝʥʮʠʶ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʢʘʢ 

ʩʪʘʥʜʘʨʪʥʳʭ ʨʝʣʷʮʠʦʥʥʳʭ ʙʘʟ ʜʘʥʥʳʭ SQL, ʪʘʢ ʠ 

ʚʦʩʪʨʝʙʦʚʘʥʥʦʩʪʴ NoSQL ʯʪʦ ʜʘʸʪ ʦʩʥʦʚʘʥʠʝ ʧʨʝʜ-

ʧʦʣʘʛʘʪʴ, ʯʪʦ ʩʦʚʨʝʤʝʥʥʳʝ ʪʝʤʧʳ ʨʘʟʚʠʪʠʷ ʠʥʬʦʨ-

ʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʚʢʣʶʯʘʶʪ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝ-

ʩʪʚʦ ʧʨʦʝʢʪʥʳʭ ʨʝʰʝʥʠʡ ʧʨʝʜʧʦʣʘʛʘʶʱʠʭ ʠʩʧʦʣʴ-

ʟʦʚʘʥʠʝ ʨʘʟʥʳʝ ʚʘʨʠʘʥʪʳ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʙʘʟ 

ʜʘʥʥʳʭ ʚ ʢʦʥʪʝʢʩʪʝ ʧʦʩʪʘʚʣʝʥʥʳʭ ʟʘʜʘʯ ʧʝʨʝʜ ʧʨʦ-

ʛʨʘʤʤʠʩʪʘʤʠ-ʨʘʟʨʘʙʦʪʯʠʢʘʤʠ.  

ɺʧʦʣʥʝ ʧʦʥʷʪʥʦ ʨʝʰʝʥʠʝ ʠʩʧʦʣʴʟʦʚʘʪʴ ʥʝʢʦʤ-

ʤʝʨʯʝʩʢʠʝ ʨʝʰʝʥʠʷ ʠʟ-ʟʘ ʙʦʣʴʰʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʢʦ-

ʤʘʥʜ ʥʝʟʘʚʠʩʠʤʳʭ ʨʘʟʨʘʙʦʪʯʠʢʦʚ, ʢʦʪʦʨʳʝ ʨʘʙʦ-

ʪʘʶʪ ʥʘʜ ʧʨʦʙʣʝʤʘʪʠʢʦʡ open-sourceʧʨʦʝʢʪʘ ʚ 

ʙʦʣʴʰʝʡ ʩʪʝʧʝʥʠ ʠʟ-ʟʘ ʵʥʪʫʟʠʘʟʤʘ ʯʪʦ-ʪʦ ʠʟʤʝʥʠʪʴ, 

ʯʝʤ ʠʟ-ʟʘ ʢʦʤʤʝʨʯʝʩʢʦʡ ʚʳʛʦʜʳ. ʅʘ ʈʠʩʫʥʢʝ 3 ʤʳ 

ʚʠʜʠʤ, ʯʪʦ ʧʦʧʫʣʷʨʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʥʝʢʦʤʤʝʨ-

ʯʝʩʢʠʭ ʨʝʰʝʥʠʡ ʚ ʩʬʝʨʝ ʙʘʟ ʜʘʥʥʳʭ ʧʦʯʪʠ ʜʦʛʥʘʣʘ 

ʧʦʧʫʣʷʨʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʢʦʤʤʝʨʯʝʩʢʠʭ ʨʝʰʝ-

ʥʠʡ ʚ ʩʬʝʨʝ ʙʘʟ ʜʘʥʥʳʭ. ʊʘʢʞʝ, ʦʙʨʘʱʘʷ ʚʥʠʤʘʥʠʝ 

ʥʘ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʪʠʧʦʚ ʜʘʥʥʳʭ ʚ ʧʣʘʥʝ ʩʦʦʪʥʦʰʝ-

ʥʠʷ ʢʦʤʤʝʨʯʝʩʢʠʭ ʠ ʥʝʢʦʤʤʝʨʯʝʩʢʠʭ ʩʣʝʜʫʝʪ ʦʪʤʝ-

ʪʠʪʴ ʧʨʝʦʙʣʘʜʘʥʠʝ ʥʝʢʦʤʤʝʨʯʝʩʢʠʭ ʚ ʥʝʢʦʪʦʨʳʭ 

ʟʘʜʘʯʘʭ (ʈʠʩʫʥʦʢ 4). 

 

 
ʈʠʩʫʥʦʢ 3. ɻʨʘʬʠʢ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʢʦʤʤʝʨʯʝʩʢʠʭ ʠ ʥʝʢʦʤʤʝʨʯʝʩʢʠʭ ʨʝʰʝʥʠʡ ʚ ʩʬʝʨʝ ʙʘʟ ʜʘʥʥʳʭ 
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ʈʠʩʫʥʦʢ 4. ɻʨʘʬʠʢ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʪʠʧʦʚ ʙʘʟ ʜʘʥʥʳʭ (ʢʦʤʤʝʨʯʝʩʢʠʝ ʠ ʥʝʢʦʤʤʝʨʯʝʩʢʠʝ ʨʝʰʝʥʠʷ) 

 

ɻʦʚʦʨʷ ʦ ʙʫʜʫʱʝʤ ʠʩʧʦʣʴʟʦʚʘʥʠʷ NoSQLï

ʙʘʟʦʡ ʜʘʥʥʳʭ ʩʣʝʜʫʝʪ ʩʜʝʣʘʪʴ ʘʢʮʝʥʪ ʥʘ ʧʦʣʦʞʠ-

ʪʝʣʴʥʳʭ ʩʚʦʡʩʪʚʘʭ ʵʪʦʛʦ ʨʝʰʝʥʠʷ ʠʣʠ ʞʝ ʚʘʨʴʠʨʦ-

ʚʘʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʩʪʘʥʜʘʨʪʥʦʡ ʨʝʣʷʮʠʦʥʥʦʡ ʙʘʟʳ 

ʜʘʥʥʳʭ ʩ NoSQL ï ʙʘʟʦʡ ʜʘʥʥʳʭ. 

ʂʦʛʜʘ ʥʫʞʥʳ ʨʝʰʝʥʠʷ NoSQL ï ʙʘʟʳ ʜʘʥʥʳʭ: 

1. ʅʝʪ ʦʧʨʝʜʝʣʸʥʥʳʭ ʪʨʝʙʦʚʘʥʠʡ ʢ ʙʘʟʝ ʜʘʥ-
ʥʳʭ, ʣʠʙʦ ʪʨʝʙʦʚʘʥʠʷ ʜʦʙʘʚʣʷʶʪʩʷ ʚ ʧʨʦʮʝʩʩʝ ʨʘ-

ʙʦʪʳ ʥʘʜ ʧʨʦʝʢʪʦʤ. 

2. ɺʦʟʤʦʞʥʳ ʠʟʤʝʥʝʥʠʷ ʠ ʚʘʨʠʘʮʠʠ ʚ ʧʣʘʥʝ 
ʮʝʣʝʡ ʧʨʦʝʢʪʘ. 

3. ʆʯʝʥʴ ʚʘʞʥʘ ʤʘʩʰʪʘʙʠʨʫʝʤʦʩʪʴ. 

4. ʆʯʝʥʴ ʚʘʞʥʘ ʩʢʦʨʦʩʪʴ ʢʦʥʝʯʥʦʡ ʦʙʨʘʙʦʪʢʠ 
ʜʘʥʥʳʭ.  

ʂʦʛʜʘ ʥʫʞʥʳ ʩʪʘʥʜʘʨʪʥʳʝ SQL ï ʙʘʟʳ ʜʘʥʥʳʭ: 

1. ʊʨʝʙʦʚʘʥʠʷ ʟʘʢʘʟʯʠʢʘ, ʢʦʪʦʨʳʝ ʦʧʨʝʜʝ-

ʣʝʥʳ ʜʦ ʪʦʛʦ, ʢʘʢ ʧʨʠʥʠʤʘʝʪʩʷ ʨʝʰʝʥʠʝ ʦ ʚʳʙʦʨʝ 

ʪʠʧʘ ʙʘʟ ʜʘʥʥʳʭ. 

2. ʅʝʦʙʭʦʜʠʤʘ ʮʝʣʦʩʪʥʦʩʪʴ ʚʦ ʚʩʝʭ ʘʩʧʝʢʪʘʭ. 

3. ʅʝʦʙʭʦʜʠʤʘ ʪʝʭʥʠʯʝʩʢʘʷ ʧʦʜʜʝʨʞʢʘ ʚʳʩʦ-
ʢʦʢʚʘʣʠʬʠʮʠʨʦʚʘʥʥʳʤʠ ʩʧʝʮʠʘʣʠʩʪʘʤʠ ʩʦ ʩʪʦ-

ʨʦʥʳ ʢʨʫʧʥʳʭ ʢʦʤʧʘʥʠʡ. 

ɺʳʚʦʜʳ 

ɺ ʩʪʘʪʴʝ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʳ ʪʝʥʜʝʥʮʠʠ ʨʘʟʚʠ-

ʪʠʷ ʧʨʦʛʨʘʤʤʥʳʭ ʨʝʰʝʥʠʡ ʩʪʘʥʜʘʨʪʥʳʭ SQL- ʙʘʟ 

ʜʘʥʥʳʭ ʠ ʨʝʰʝʥʠʷ NoSQLïʙʘʟ ʜʘʥʥʳʭ. ʅʘ ʦʩʥʦʚʘ-

ʥʠʠ ʧʨʠʚʝʜʸʥʥʳʭ ʜʘʥʥʳʭ ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜʳ ʦ 

ʩʧʨʦʩʝ NoSQLï ʙʘʟ ʜʘʥʥʳʭ, ʢʦʪʦʨʳʡ ʥʝ ʫʩʪʫʧʘʝʪ 

ʩʪʘʥʜʘʨʪʥʳʤ ʨʝʰʝʥʠʷʤ SQLïʙʘʟ ʜʘʥʥʳʭ. ɼʣʷ ʢʘʞ-

ʜʦʛʦ ʧʨʦʛʨʘʤʤʥʦʛʦ ʨʝʰʝʥʠʷ ʧʨʦʨʘʙʘʪʳʚʘʶʪʩʷ ʚʝ-

ʨʦʷʪʥʦʩʪʥʳʝ ʘʣʛʦʨʠʪʤʳ ʨʘʟʚʠʪʠʷ ʧʨʦʝʢʪʘ, ʠ ʥʘ ʦʩ-

ʥʦʚʝ ʵʪʦʛʦ ʧʨʠʥʠʤʘʝʪʩʷ ʨʝʰʝʥʠʝ ʦʙ ʠʩʧʦʣʴʟʦʚʘʥʠʠ 

ʪʦʛʦ ʠʣʠ ʠʥʦʛʦ ʚʘʨʠʘʥʪʘ ʙʘʟ ʜʘʥʥʳʭ. ʉʪʘʥʜʘʨʪʥʳʝ 

SQLʚ ʙʣʠʞʘʡʰʝʝ ʚʨʝʤʷ ʥʝ ʫʛʘʩʥʫʪ ʚ ʧʣʘʥʝ ʠʩʧʦʣʴ-

ʟʦʚʘʥʠʷ, ʧʨʠʯʠʥʘ ʪʦʤʫ ʢʨʦʝʪʩʷ ʚ ʧʨʦʩʪʦʪʝ ʠʩʧʦʣʴ-

ʟʦʚʘʥʠʷ, ʤʥʦʞʝʩʪʚʝ ʨʫʢʦʚʦʜʩʪʚ, ʢʫʨʩʦʚ ʚ ʘʚʪʦʨʠʟʦ-

ʚʘʥʥʳʭ ʫʯʝʙʥʳʭ ʮʝʥʪʨʘʭ, ʚʳʧʫʩʢʘʶʱʠʭ ʧʨʦʛʨʘʤ-

ʤʠʩʪʦʚ-ʨʘʟʨʘʙʦʪʯʠʢʦʚ ʩ ʟʘʚʝʜʦʤʦ ʩʬʦʨʤʠʨʦʚʘʚʰʠ-

ʤʠʩʷ ʫʩʪʨʝʤʣʝʥʠʷʤʠ ʚ ʧʣʘʥʝ ʧʨʦʛʨʘʤʤʥʳʭ 

ʨʝʰʝʥʠʡ ʚ ʧʦʣʴʟʫ ʩʪʘʥʜʘʨʪʥʳʭ ʨʝʣʷʮʠʦʥʥʳʭ SQLï

ʙʘʟ ʜʘʥʥʳʭ.  

ɹʦʣʴʰʠʝ ʧʝʨʩʧʝʢʪʠʚʳ ʨʝʰʝʥʠʡ NoSQL ï ʙʘʟ 

ʜʘʥʥʳʭ ʞʜʫʪ ʧʨʠ ʠʟʤʝʥʝʥʠʠ ʪʠʧʦʚ ʧʦʜʭʦʜʦʚ ʢ ʨʝ-

ʰʝʥʠʶ ʧʨʦʛʨʘʤʤʥʳʭ ʟʘʜʘʯ ʥʘʯʠʥʘʷ ʩ ʫʯʝʙʥʳʭ ʟʘ-

ʚʝʜʝʥʠʡ ʠ ʟʘʢʘʥʯʠʚʘʷ ʢʨʫʧʥʳʤʠ ʢʦʤʧʘʥʠʷʤʠ. 
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INFORMATION TECHNOLOGY IN MANAGEMENT  LABOR MOTIVATION  

 

ɸʥʥʦʪʘʮʠʷ. 
ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʦʩʥʦʚʥʳʝ ʘʩʧʝʢʪʳ ʧʨʠʤʝʥʝʥʠʷ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʚ ʫʧʨʘʚʣʝ-

ʥʠʠ ʯʝʣʦʚʝʯʝʩʢʠʤʠ ʨʝʩʫʨʩʘʤʠ ʠ ʪʨʫʜʦʚʦʡ ʤʦʪʠʚʘʮʠʝʡ ʨʘʙʦʪʥʠʢʦʚ. 

Abstract. 
The article deals with the main aspects of the use of information technologies in the management of human 

resources and labor motivation of employees. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʯʝʣʦʚʝʯʝʩʢʠʝ ʨʝʩʫʨʩʳ, ʫʧʨʘʚʣʝʥʠʝ ʧʝʨʩʦʥʘʣʦʤ, ʤʦʪʠʚʘʮʠʷ, ʪʨʫʜ 

Keywords: motivation, labor, personal management, human resources  

 

ɿʘ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦ-

ʛʠʠ ʧʨʦʥʠʢʣʠ ʧʨʘʢʪʠʯʝʩʢʠ ʚʦ ʚʩʝ ʩʬʝʨʳ ʞʠʟʥʠ ʯʝ-

ʣʦʚʝʢʘ ʠ ʦʙʱʝʩʪʚʘ, ʥʝ ʷʚʣʷʝʪʩʷ ʠʩʢʣʶʯʝʥʠʝʤ ʠ 

ʫʧʨʘʚʣʝʥʠʝ ʧʝʨʩʦʥʘʣʦʤ, ʜʝʷʪʝʣʴʥʦʩʪʴ ʢʘʜʨʦʚʳʭ 

ʩʣʫʞʙ ʦʨʛʘʥʠʟʘʮʠʡ, ʘ ʧʦʪʦʤʫ ʵʪʘ ʧʨʦʙʣʝʤʘʪʠʢʘ ʘʢ-

ʪʫʘʣʠʟʠʨʫʝʪʩʷ ʠ ʥʘʭʦʜʠʪ ʦʪʨʘʞʝʥʠʝ ʚ ʤʥʦʛʦʯʠʩʣʝʥ-

ʥʳʭ ʪʝʤʘʪʠʯʝʩʢʠʭ ʧʫʙʣʠʢʘʮʠʷʭ. 

ʄʦʪʠʚʘʮʠʷ ʧʝʨʩʦʥʘʣʘ ï ʦʜʥʘ ʠʟ ʩʘʤʳʭ ʘʢʪʫ-

ʘʣʴʥʳʭ ʪʝʤ ʫʞʝ ʤʥʦʛʦ ʣʝʪ. ʂʘʞʜʳʡ ʨʘʙʦʪʦʜʘʪʝʣʴ 

ʭʦʪʝʣ ʙʳ ʟʥʘʪʴ, ʛʜʝ ʫ ʝʛʦ ʨʘʙʦʪʥʠʢʘ ʢʥʦʧʢʘ, ʥʘʞʘʚ 

ʥʘ ʢʦʪʦʨʫʶ ʤʦʞʥʦ ʧʦʣʫʯʠʪʴ ʚʳʩʦʢʦʵʬʬʝʢʪʠʚʥʦʛʦ, 

ʠʥʠʮʠʘʪʠʚʥʦʛʦ ʠ ʣʦʷʣʴʥʦʛʦ ʧʨʦʬʝʩʩʠʦʥʘʣʘ. ʇʦ-

ʩʢʦʣʴʢʫ ʠʥʩʪʨʫʢʮʠʠ ʧʦ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʠ ʤʝʩʪʘ 

ʥʘʭʦʞʜʝʥʠʷ ʪʘʢʦʡ ʢʥʦʧʢʠ ʚ ʢʦʤʧʘʥʠʠ ʥʝʪ, ʦʥʘ ʩʦ-

ʟʜʘʝʪ ʩʚʦʠ ʠʥʩʪʨʫʤʝʥʪʳ ʧʦ ʤʦʪʠʚʘʮʠʠ ʚ ʚʠʜʝ ʧʦʣʦ-

ʞʝʥʠʡ, ʩʪʘʥʜʘʨʪʦʚ, ʨʝʛʣʘʤʝʥʪʦʚ, ʯʘʩʪʦ ʧʦʜʤʝʥʷʷ 

ʧʦʥʷʪʠʷ ʤʦʪʠʚʘʮʠʠ ʠ ʩʪʠʤʫʣʠʨʦʚʘʥʠʷ ʠʣʠ ʦʙʲʝʜʠ-

ʥʷʷ ʠʭ ʚ ʝʜʠʥʦʝ ʮʝʣʦʝ. 

ʄʦʪʠʚʘʮʠʷ ï ʵʪʦ ʚʥʫʪʨʝʥʥʝʝ ʧʦʙʫʞʜʝʥʠʝ ʧʝʨ-

ʩʦʥʘʣʘ ʢ ʚʳʧʦʣʥʝʥʠʶ ʩʚʦʝʡ ʨʘʙʦʪʳ, ʜʦʩʪʠʞʝʥʠʷ 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʮʝʣʝʡ. ʉʦʙʩʪʚʝʥʥʦ, ʵʪʦ ʞʝʣʘʥʠʝ 

ʨʘʙʦʪʘʪʴ, ʢʦʪʦʨʳʤ ʪʘʢʞʝ ʩʣʦʞʥʦ ʫʧʨʘʚʣʷʪʴ ʩʥʘ-

ʨʫʞʠ ʢʘʢ ʩʯʘʩʪʴʝʤ ʠʣʠ ʨʘʜʦʩʪʴʶ. ʉʪʠʤʫʣʠʨʦʚʘʥʠʝ 

ʙʳʚʘʝʪ ʧʦʣʦʞʠʪʝʣʴʥʳʤ ʠ ʦʪʨʠʮʘʪʝʣʴʥʳʤ. ʇʦʣʦʞʠ-

ʪʝʣʴʥʦʝ ʩʪʠʤʫʣʠʨʦʚʘʥʠʝ ʥʘʧʨʘʚʣʝʥʦ ʥʘ ʧʦʚʳʰʝʥʠʝ 

ʫʨʦʚʥʷ ʫʜʦʚʣʝʪʚʦʨʝʥʠʷ ʧʦʪʨʝʙʥʦʩʪʝʡ ʨʘʙʦʪʥʠʢʘ ʠ 

ʥʘ ʩʦʭʨʘʥʝʥʠʝ ʠʤ ʩʫʱʝʩʪʚʫʶʱʝʛʦ ʧʦʚʝʜʝʥʠʷ; ʦʪʨʠ-

ʮʘʪʝʣʴʥʦʝ - ʥʘ ʙʣʦʢʠʨʦʚʘʥʠʝ ʩʫʱʝʩʪʚʫʶʱʝʛʦ ʧʦʚʝ-

ʜʝʥʠʷ ʧʫʪʝʤ ʩʥʠʞʝʥʠʷ ʫʨʦʚʥʷ ʫʜʦʚʣʝʪʚʦʨʝʥʠʷ ʧʦ-

ʪʨʝʙʥʦʩʪʝʡ. 

ʆʜʥʘʢʦ, ʧʨʦʱʝ ʛʦʚʦʨʷ, ʫʩʪʨʘʠʚʘʷʩʴ ʥʘ ʨʘʙʦʪʫ, 

ʨʘʙʦʪʥʠʢ ʥʘʜʝʝʪʩʷ ʧʦʣʫʯʠʪʴ: 

ï ʜʝʥʴʛʠ 

ï ʩʪʘʙʠʣʴʥʦʩʪʴ ʠ ʙʝʟʦʧʘʩʥʦʩʪʴ 

ï ʢʦʤʬʦʨʪ 

ï ʩʧʨʘʚʝʜʣʠʚʦʩʪʴ 

ï ʨʘʟʚʠʪʠʝ ʠ ʢʘʨʴʝʨʫ 

ï ʧʨʠʟʥʘʥʠʝ 

ï ʥʦʚʠʟʥʫ ʠ ʜʨʘʡʚ 

ï ʩʘʤʦʨʝʘʣʠʟʘʮʠʶ. 

ʂʘʢ ʤʳ ʤʦʞʝʤ ʟʘʤʝʪʠʪʴ, ʚ ʧʨʠʚʝʜʝʥʥʦʤ ʧʝ-

ʨʝʯʥʝ ʥʝʪ ʰʪʨʘʬʦʚ, ʥʦ ʵʪʦ ʥʝ ʤʝʰʘʝʪ ʨʘʙʦʪʦʜʘʪʝ-

ʣʷʤ ʠʭ ʠʩʧʦʣʴʟʦʚʘʪʴ. ʆʩʥʦʚʥʦʡ ʧʨʠʯʠʥʦʡ ʚʥʝʜʨʝ-

ʥʠʷ ʨʘʙʦʪʦʜʘʪʝʣʷʤʠ ʥʝʩʪʘʥʜʘʨʪʥʳʭ ʧʨʦʛʨʘʤʤ ʤʦ-

ʪʠʚʘʮʠʠ ʷʚʣʷʝʪʩʷ ʙʦʨʴʙʘ ʟʘ ʢʚʘʣʠʬʠʮʠʨʦʚʘʥʥʳʭ 

ʩʧʝʮʠʘʣʠʩʪʦʚ, ʚʝʜʴ ʫʜʝʨʞʘʪʴ ʧʝʨʩʦʥʘʣ ʪʦʣʴʢʦ ʜʝʥʴ-

ʛʘʤʠ ʠ ʙʦʥʫʩʘʤʠ ʫʞʝ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝʚʦʟʤʦʞʥʦ: ʚ 

ʩʣʫʯʘʝ ʝʩʣʠ ʢʦʥʢʫʨʝʥʪ ʧʨʝʜʣʦʞʠʪ ʟʘʨʘʙʦʪʥʫʶ 

ʧʣʘʪʫ ʥʝʥʘʤʥʦʛʦ ʙʦʣʴʰʝ, ʪʦ ʨʘʙʦʪʥʠʢ ʫʡʜʝʪ ʢ ʢʦʥ-

ʢʫʨʝʥʪʫ. 

ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ: ʚ ʩʦʚʨʝʤʝʥʥʦʤ ʤʠʨʝ ʤʥʦʛʠʝ 

ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʠ ʟʘʙʳʚʘʶʪ, ʯʪʦ ʩʠʩʪʝʤʘ ʤʘʪʝʨʠ-

ʘʣʴʥʦʛʦ ʩʪʠʤʫʣʠʨʦʚʘʥʠʷ, ʢʨʦʤʝ ʟʘʨʧʣʘʪʳ, ʧʨʝʤʠʡ 

(ʙʦʥʫʩʦʚ) ʠ ʩʦʮʧʘʢʝʪʦʚ, ʤʦʞʝʪ ʚʢʣʶʯʘʪʴ ʧʝʥʩʠʦʥ-

ʥʳʝ ʥʘʢʦʧʣʝʥʠʷ, ʦʧʣʘʪʫ ʦʙʫʯʝʥʠʷ (ʨʘʙʦʪʥʠʢʘ ʠʣʠ 

ʝʛʦ ʜʝʪʝʡ), ʙʝʩʧʨʦʮʝʥʪʥʳʝ ʩʩʫʜʳ ʥʘ ʧʦʢʫʧʢʫ ʞʠʣʴʷ 

ʠʣʠ ʤʘʰʠʥʳ, ʦʧʣʘʪʫ ʧʠʪʘʥʠʷ ʠʣʠ ʧʨʦʝʟʜʘ ʨʘʙʦʪʥʠ-

ʢʦʚ, ʠʭ ʦʪʜʳʭʘ ʠ ʪ.ʧ. 

ʅʝʢʦʪʦʨʳʝ ʦʨʛʘʥʠʟʘʮʠʠ ʟʘ ʩʯʝʪ ʰʪʨʘʬʦʚ ʩʦ-

ʢʨʘʱʘʶʪ ʬʦʥʜ ʦʧʣʘʪʳ ʪʨʫʜʘ, ʥʘʧʨʠʤʝʨ, ʩʪʘʚʷ ʥʝʜʦ-

ʩʪʠʞʠʤʳʝ ʮʝʣʠ ʠʣʠ ʦʮʝʥʠʚʘʷ ʠʭ ʜʦʩʪʠʞʝʥʠʷ ʩʫʙʲ-

ʝʢʪʠʚʥʦ. ɺʩʷ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʴ ʟʘ ʤʦʪʠʚʘʮʠʶ ʠ ʩʪʠ-

ʤʫʣʠʨʦʚʘʥʠʝ ʧʝʨʩʦʥʘʣʘ ʣʦʞʠʪʩʷ ʥʘ HR-

ʩʧʝʮʠʘʣʠʩʪʦʚ. ʈʫʢʦʚʦʜʠʪʝʣʠ ʦʪʩʪʨʘʥʷʶʪʩʷ ʦʪ ʵʪʦʛʦ 
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ʧʨʦʮʝʩʩʘ, ʠ, ʦʙʥʘʨʫʞʠʚ ʧʘʜʝʥʠʝ ʤʦʪʠʚʘʮʠʠ ʚ ʩʚʦʠʭ 

ʧʦʜʨʘʟʜʝʣʝʥʠʷʭ, ʦʙʨʘʱʘʶʪʩʷ ʚ ʦʪʜʝʣ ʧʝʨʩʦʥʘʣʘ ʩ 

ʧʨʦʩʴʙʦʡ ʧʨʦʚʝʩʪʠ ʪʨʝʥʠʥʛ, ʪʠʤʙʠʣʜʠʥʛ ʠʣʠ ʜʨʫ-

ʛʦʡ ʢʦʨʧʦʨʘʪʠʚʥʦʝ ʤʝʨʦʧʨʠʷʪʠʝ, ʯʪʦʙʳ ʧʦʜʥʷʪʴ ʚ 

ʧʦʜʯʠʥʝʥʥʳʭ ʙʦʝʚʦʡ ʜʫʭ. ʅʝ ʦʩʦʟʥʘʚʘʷ, ʯʪʦ ʧʨʦ-

ʙʣʝʤʘ - ʚ ʠʭ ʝʞʝʜʥʝʚʥʦʡ ʧʦʚʝʜʝʥʠʠ ʠ ʤʘʥʝʨʝ ʦʙʱʝ-

ʥʠʷ ʩ ʧʝʨʩʦʥʘʣʦʤ. 

ʄʠʨ, ʚ ʢʦʪʦʨʦʤ ʤʳ ʞʠʚʝʤ, ʤʝʥʷʝʪʩʷ ʩ ʪʘʢʦʡ 

ʩʢʦʨʦʩʪʴʶ, ʯʪʦ ʟʘʜʘʯʠ, ʢʦʪʦʨʳʝ ʝʱʝ ʚʯʝʨʘ ʢʘʟʘʣʠʩʴ 

ʚʘʞʥʳʤʠ, ʦʪʭʦʜʷʪ ʥʘ ʚʪʦʨʦʡ ʧʣʘʥ, ʫʩʪʫʧʘʷ ʤʝʩʪʦ 

ʥʦʚʳʤ. ʉʠʩʪʝʤʘ ʰʪʨʘʬʦʚ ʦʩʥʦʚʳʚʘʝʪʩʷ ʥʘ ʩʪʨʘʭʝ ʠ 

ʠʟʙʝʞʘʥʠʠ, ʥʦ ʩʪʨʘʭ ʥʘʢʘʟʘʥʠʷ ʥʝ ʷʚʣʷʝʪʩʷ ʛʘʨʘʥ-

ʪʠʝʡ ʥʝʜʦʧʫʱʝʥʠʷ ʦʰʠʙʢʠ, ʦʥ ʩʢʦʨʝʝ ʙʣʦʢʠʨʫʝʪ 

ʥʦʨʤʘʣʴʥʫʶ ʫʤʩʪʚʝʥʥʫʶ ʜʝʷʪʝʣʴʥʦʩʪʴ ʠ ʧʨʠʚʦʜʠʪ 

ʢ ʧʘʜʝʥʠʶ ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʠ. 

ʅʝʩʤʦʪʨʷ ʥʘ ʪʦ, ʯʪʦ ʉʉʉʈ ʨʘʩʧʘʣʩʷ ʧʦʯʪʠ 25 

ʣʝʪ ʥʘʟʘʜ, ʩʪʠʣʴ ʫʧʨʘʚʣʝʥʠʷ ʚʦ ʤʥʦʛʠʭ ʦʨʛʘʥʠʟʘ-

ʮʠʷʭ ʜʦ ʩʠʭ ʧʦʨ ʦʩʪʘʝʪʩʷ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʦ-ʢʦʤʘʥʜ-

ʥʳʤ. ʆʥ ʦʩʥʦʚʳʚʘʝʪʩʷ ʥʘ ʜʠʨʝʢʪʠʚʥʦ-ʨʘʩʧʦʨʷʜʠ-

ʪʝʣʴʥʳʭ, ʘ ʥʝ ʥʘ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʤʝʪʦʜʘʭ ʫʧʨʘʚʣʝ-

ʥʠʷ ʠ ʧʨʠʥʮʠʧʝ çʚʩʝ ʩʨʝʜʩʪʚʘ ʭʦʨʦʰʠ ʜʣʷ 

ʜʦʩʪʠʞʝʥʠʷ ʮʝʣʠè. ʃʶʜʠ ʜʦʣʞʥʳ ʩʪʝʨʧʝʪʴ ʚʩʝ, ʘ 

ʝʩʣʠ ʥʝ ʟʘʭʦʪʷʪ, ʠʭ ʥʫʞʥʦ ʟʘʩʪʘʚʠʪʴ, ʧʦʩʪʘʚʠʪʴ ʥʘ 

ʤʝʩʪʦ. ʆʩʥʦʚʥʦʡ ʩʪʠʤʫʣ ʪʘʢʦʛʦ ʩʪʠʣʷ ï ʩʪʨʘʭ. 

ʉʣʝʜʩʪʚʠʝʤ ʥʝʧʨʦʜʦʣʞʠʪʝʣʴʥʦʛʦ ʧʝʨʠʦʜʘ ʨʘʟ-

ʚʠʪʠʷ ʚ ʩʪʨʘʥʝ ʨʳʥʦʯʥʳʭ ʦʪʥʦʰʝʥʠʡ ʷʚʣʷʝʪʩʷ ʦʪ-

ʩʫʪʩʪʚʠʝ ʩʬʦʨʤʠʨʦʚʘʥʥʦʡ ʫʧʨʘʚʣʝʥʯʝʩʢʦʡ ʩʠ-

ʩʪʝʤʳ, ʢʦʪʦʨʘʷ ʙʘʟʠʨʦʚʘʣʘʩʴ ʙʳ ʥʘ ʧʦʣʦʞʠʪʝʣʴʥʳʭ 

ʩʪʠʤʫʣʘʭ. 

ʀʥʬʦʨʤʘʮʠʷ ʚ ʫʩʣʦʚʠʷʭ ʩʦʚʨʝʤʝʥʥʦʛʦ ʭʦʟʷʡ-

ʩʪʚʦʚʘʥʠʷ ʷʚʣʷʝʪʩʷ ʯʝʪʚʝʨʪʳʤ ʠʟ ʛʣʘʚʥʳʭ ʵʢʦʥʦʤʠ-

ʯʝʩʢʠʭ ʬʘʢʪʦʨʦʚ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʥʘʨʷʜʫ ʩ ʟʝʤʣʝʡ, 

ʪʨʫʜʦʤ ʠ ʢʘʧʠʪʘʣʦʤ. ʉʦʙʩʪʚʝʥʥʦ ʚʣʘʜʝʥʠʝ ʧʦʣʥʦʡ, 

ʜʦʩʪʦʚʝʨʥʦʡ, ʘʢʪʫʘʣʴʥʦʡ ʠ ʦʧʝʨʘʪʠʚʥʦʡ ʠʥʬʦʨʤʘ-

ʮʠʝʡ ʦʙʝʩʧʝʯʠʚʘʝʪ ʧʦʣʫʯʝʥʠʝ ʨʳʥʦʯʥʳʭ ʧʨʝʠʤʫ-

ʱʝʩʪʚ, ʩʥʠʞʘʝʪ ʬʠʥʘʥʩʦʚʳʡ ʨʠʩʢ, ʵʬʬʝʢʪʠʚʥʦ ʧʦʜ-

ʜʝʨʞʠʚʘʝʪ ʧʨʠʥʷʪʠʝ ʨʝʰʝʥʠʡ ʢʘʢ ʜʣʷ ʦʪʜʝʣʴʥʳʭ 

ʩʫʙʲʝʢʪʦʚ ʵʢʦʥʦʤʠʢʠ, ʪʘʢ ʠ ʛʦʩʫʜʘʨʩʪʚʘ ʚ ʮʝʣʦʤ 

[2]. 

ɼʣʷ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʩʣʫʞʙʳ ʫʧʨʘʚʣʝʥʠʷ ʧʝʨʩʦ-

ʥʘʣʦʤ ʚ ʨʘʤʢʘʭ ʧʨʝʜʧʨʠʷʪʠʷ ʩʦʟʜʘʶʪʩʷ ʠʥʬʦʨʤʘ-

ʮʠʦʥʥʳʝ ʩʠʩʪʝʤʳ. ʊʘʢʠʝ ʩʠʩʪʝʤʳ ʦʙʦʟʥʘʯʘʶʪʩʷ ʘʙ-

ʙʨʝʚʠʘʪʫʨʦʡ HRMS (Human Resources Management 

System ï ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ ʯʝʣʦʚʝʯʝʩʢʠʤʠ ʨʝ-

ʩʫʨʩʘʤʠ). ʕʪʠ ʩʠʩʪʝʤʳ ʦʭʚʘʪʳʚʘʶʪ ʚʩʝ ʫʨʦʚʥʠ 

ʫʧʨʘʚʣʝʥʠʷ ï ʦʧʝʨʘʮʠʦʥʥʳʡ, ʪʘʢʪʠʯʝʩʢʠʡ ʠ ʩʪʨʘʪʝ-

ʛʠʯʝʩʢʠʡ; ʚ ʬʫʥʢʮʠʦʥʘʣʴʥʦʤ ʨʘʟʨʝʟʝ ï ʢʘʜʨʦʚʳʡ 

ʫʯʝʪ, ʨʘʩʯʝʪʳ ʩ ʧʝʨʩʦʥʘʣʦʤ ʠ ʩʠʩʪʝʤʘ ʫʧʨʘʚʣʝʥʠʷ 

ʪʨʫʜʦʚʳʤʠ ʨʝʩʫʨʩʘʤʠ, ʩʦʜʝʨʞʠʪ ʤʦʜʫʣʠ ʥʘʡʤʘ ʠ 

ʧʦʜʙʦʨʘ ʧʝʨʩʦʥʘʣʘ, ʦʮʝʥʢʠ, ʦʙʫʯʝʥʠʷ, ʨʘʟʚʠʪʠʷ ʠ 

ʤʦʪʠʚʘʮʠʠ ʧʝʨʩʦʥʘʣʘ. ɺʩʝ ʧʨʦʛʨʘʤʤʥʳʝ ʧʨʦʜʫʢʪʳ, 

ʯʪʦ ʝʩʪʴ ʥʘ ʚʦʦʨʫʞʝʥʠʠ ʩʦʚʨʝʤʝʥʥʦʛʦ HR-

ʤʝʥʝʜʞʝʨʘ, ʤʦʞʥʦ ʨʘʟʙʠʪʴ ʥʘ ʩʣʝʜʫʶʱʠʝ ʛʨʫʧʧʳ 

(ʩʤ. ʨʠʩ.1). 

 
ʈʠʩ.1. ʇʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ ʩʦʚʨʝʤʝʥʥʦʛʦ HR-ʤʝʥʝʜʞʝʨʘ 

 

ʉʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʝ ʢʦʤʧʣʝʢʩʥʳʝ HRM-

ʩʠʩʪʝʤʳ ʦʪʥʦʩʷʪʩʷ ʢ ʩʪʨʘʪʝʛʠʯʝʩʢʠʤ ʠʥʩʪʨʫʤʝʥʪʘʤ 

ʨʘʟʚʠʪʠʷ ʢʘʜʨʦʚʳʭ ʩʣʫʞʙ, ʠ ʨʘʩʩʯʠʪʘʥʳ ʥʘ ʜʦʣʛʠʝ 

ʛʦʜʳ ʵʢʩʧʣʫʘʪʘʮʠʠ. 

ʇʨʠʤʝʨʦʤ ʧʦʩʪʨʦʝʥʠʷ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʡ 

ʩʠʩʪʝʤʳ ʤʦʪʠʚʘʮʠʠ ʧʝʨʩʦʥʘʣʘ ʠ ʫʧʨʘʚʣʝʥʠʷ ʰʪʘʪ-

ʥʳʤ ʨʘʩʧʠʩʘʥʠʝʤ ʤʦʞʝʪ ʩʣʫʞʠʪʴ ʧʨʦʛʨʘʤʤʥʳʡ 

ʢʦʤʧʣʝʢʩ QPR ScoreCard. ʂʘʞʜʳʡ ʩʦʪʨʫʜʥʠʢ ʚ ʩʠ-

ʩʪʝʤʝ ʠʤʝʝʪ ʦʧʨʝʜʝʣʝʥʥʳʝ ʧʦʢʘʟʘʪʝʣʠ, ʟʘ ʢʦʪʦʨʳʝ 

ʥʝʩʝʪ ʧʝʨʩʦʥʘʣʴʥʫʶ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʴ. ʄʦʪʠʚʘʮʠʷ, 

ʢ ʧʨʠʤʝʨʫ, ʤʝʥʝʜʞʝʨʦʚ ʧʦ ʧʨʦʜʘʞʘʤ ʟʘʚʠʩʠʪ ʦʪ 

ʦʙʲʝʤʘ ʧʨʦʜʘʞ, ʜʝʙʠʪʦʨʩʢʦʡ ʟʘʜʦʣʞʝʥʥʦʩʪʠ ʠ ʧʝʨ-

ʩʦʥʘʣʴʥʳʭ ʟʥʘʯʝʥʠʡ ʠʥʜʠʢʘʪʦʨʦʚ. ʇʦʣʫʯʝʥʥʳʝ ʨʝ-

ʟʫʣʴʪʘʪʳ ʚʳʧʦʣʥʝʥʠʷ ʧʦʢʘʟʘʪʝʣʝʡ ʜʝʷʪʝʣʴʥʦʩʪʠ 

ʧʨʠʤʝʥʷʶʪʩʷ ʜʣʷ ʨʘʩʯʝʪʘ ʙʦʥʫʩʦʚ ʠ ʧʨʝʤʠʡ ʚ ʟʘʚʠ-

ʩʠʤʦʩʪʠ ʦʪ ʧʦʣʠʪʠʢʠ ʢʦʤʧʘʥʠʠ. 

ʇʦ ʪʘʢʦʤʫ ʞʝ ʧʨʠʥʮʠʧʫ ʤʘʪʝʤʘʪʠʯʝʩʢʠ ʦʧʠʩʳ-

ʚʘʶʪʩʷ ʜʨʫʛʠʝ ʩʧʦʩʦʙʳ ʨʘʩʯʝʪʘ ʧʦʢʘʟʘʪʝʣʝʡ ʜʝʷ-

ʪʝʣʴʥʦʩʪʠ ʧʝʨʩʦʥʘʣʘ ʠ ʙʦʥʫʩʥʳʭ ʩʭʝʤ ʚ ʩʠʩʪʝʤʝ 

ʤʦʪʠʚʘʮʠʠ. ʊʘʢ ʜʦʩʪʠʛʘʶʪ ʧʨʦʟʨʘʯʥʦʩʪʠ ʚ ʚʦʧʨʦʩʝ 

ʥʘʯʠʩʣʝʥʠʷ ʨʘʟʤʝʨʘ ʧʨʝʤʠʡ, ʩʦʪʨʫʜʥʠʢ ʤʦʞʝʪ ʢʦʥ-

ʪʨʦʣʠʨʦʚʘʪʴ ʚʝʩʴ ʧʨʦʮʝʩʩ ʥʘʯʠʩʣʝʥʠʷ. ʂʘʢ ʠʟ-

ʚʝʩʪʥʦ, ʧʨʦʟʨʘʯʥʦʩʪʴ ʚ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʤʦʪʠʚʘʮʠʦʥ-

ʥʳʭ ʩʭʝʤ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʛʣʘʚʥʳʭ ʧʨʠʥʮʠʧʦʚ 

ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʜʝʡʩʪʚʫʶʱʝʡ ʤʦʪʠʚʘʮʠʦʥʥʦʡ ʩʠ-

ʩʪʝʤʳ. 

ɸʥʘʣʠʪʠʢʘ, ʩʦʙʨʘʥʥʘʷ ʚ ʤʦʜʫʣʷʭ QPR, ʧʦʜʘ-

ʝʪʩʷ ʚ ʥʘʛʣʷʜʥʦʡ ʛʨʘʬʠʯʝʩʢʦʡ ʬʦʨʤʝ, ʧʦʥʷʪʥʦʡ ʢʘʢ 

ʨʫʢʦʚʦʜʠʪʝʣʷʤ, ʪʘʢ ʠ ʩʦʪʨʫʜʥʠʢʘʤ. ʈʫʢʦʚʦʜʠʪʝʣʠ 

ʤʦʛʫʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʝʱʝ ʦʜʠʥ ʧʨʠʥʮʠʧ ʵʬʬʝʢʪʠʚ-

ʥʦʡ ʤʦʪʠʚʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ ï ʠʥʬʦʨʤʠʨʦʚʘʥʥʦʩʪʴ 

ʪʨʫʜʦʚʦʛʦ ʢʦʣʣʝʢʪʠʚʘ. ʆʥʠ ʤʦʛʫʪ ʢʦʥʩʪʨʫʢʪʠʚʥʦ 

ʦʙʩʫʜʠʪʴ ʩ ʩʦʪʨʫʜʥʠʢʘʤʠ ʩʠʣʴʥʳʝ ʠ ʩʣʘʙʳʝ ʩʪʦ-
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ʨʦʥʳ, ʩʬʦʨʤʠʨʦʚʘʪʴ ʧʣʘʥ ʠʥʜʠʚʠʜʫʘʣʴʥʦʛʦ ʨʘʟʚʠ-

ʪʠʷ, ʧʨʠʥʠʤʘʪʴ ʨʝʰʝʥʠʷ, ʥʘʧʨʠʤʝʨ, ʦ ʚʚʝʜʝʥʠʠ 

ʪʦʛʦ ʠʣʠ ʠʥʦʛʦ ʩʦʪʨʫʜʥʠʢʘ ʚ ʢʘʜʨʦʚʳʡ ʨʝʟʝʨʚ ʠʣʠ 

ʧʨʦʜʚʠʞʝʥʠʷ ʧʦ ʩʣʫʞʙʝ. ʉʦʪʨʫʜʥʠʢʘʤ ʩ ʥʠʟʢʠʤʠ 

ʧʦʢʘʟʘʪʝʣʷʤʠ ʩʠʩʪʝʤʘ ʥʘʛʣʷʜʥʦ ʧʦʢʘʟʳʚʘʝʪ ʰʘʥʩʳ 

ʩʦʭʨʘʥʝʥʠʷ ʠʭ ʧʦʟʠʮʠʡ ʥʘ ʧʨʝʜʧʨʠʷʪʠʠ. 

ʃʦʛʠʢʘ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʛʦ ʨʘʩʯʝʪʘ ʬʠʥʘʥ-

ʩʦʚʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʜʣʷ ʢʘʞʜʦʛʦ ʩʦʪʨʫʜʥʠʢʘ ʤʦʞʝʪ 

ʙʳʪʴ ʧʦʣʥʦʩʪʴʶ ʘʜʘʧʪʠʨʦʚʘʥʘ ʢ ʧʦʪʨʝʙʥʦʩʪʷʤ 

ʧʨʝʜʧʨʠʷʪʠʷ. ɺ ʧʨʦʛʨʘʤʤʥʦʤ ʨʝʰʝʥʠʠ QPR ʧʨʝʜʫ-

ʩʤʦʪʨʝʥʘ ʠʥʪʝʛʨʘʮʠʷ ʢʘʢ ʩ 1ʉ, ʪʘʢ ʠ ʩ ʩʠʩʪʝʤʘʤʠ 

ERP ʢʣʘʩʩʘ (SAP) ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʧʝʨʚʠʯʥʦʡ ʠʥʬʦʨ-

ʤʘʮʠʠ. 

ɼʣʷ ʨʘʩʯʝʪʘ ʙʦʥʫʩʦʚ ʩʦʪʨʫʜʥʠʢʦʚ ʠʩʧʦʣʴʟʫʶʪ 

ʜʘʥʥʳʝ ʦ ʚʳʧʦʣʥʝʥʠʠ ʧʦʢʘʟʘʪʝʣʝʡ ʠʟ ʩʠʩʪʝʤʳ ʤʦ-

ʪʠʚʘʮʠʠ. ʅʘ ʦʩʥʦʚʘʥʠʠ ʵʪʠʭ ʜʘʥʥʳʭ ʨʫʢʦʚʦʜʩʪʚʦ 

ʧʦʣʫʯʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʧʣʘʥʠʨʦʚʘʪʴ ʙʶʜʞʝʪʳ ʚʦʟ-

ʥʘʛʨʘʞʜʝʥʠʷ ʠ ʣʴʛʦʪ ʜʣʷ ʚʩʝʭ ʫʨʦʚʥʝʡ ʧʨʝʜʧʨʠʷʪʠʷ 

ʠ ʚ ʨʝʘʣʴʥʦʤ ʚʨʝʤʝʥʠ ʨʘʩʩʯʠʪʳʚʘʪʴ ʧʨʦʛʥʦʟʥʳʝ 

ʟʥʘʯʝʥʠʷ ʥʘ ʢʚʘʨʪʘʣ ʠʣʠ ʛʦʜ ʜʣʷ ʢʘʞʜʦʛʦ ʩʦʪʨʫʜ-

ʥʠʢʘ ʩ ʤʘʢʩʠʤʘʣʴʥʦʡ ʧʨʦʟʨʘʯʥʦʩʪʴʶ. ʉʠʩʪʝʤʘ ʤʦ-

ʪʠʚʘʮʠʠ ʧʝʨʩʦʥʘʣʘ ʤʦʞʝʪ ʙʳʪʴ ʠʥʪʝʛʨʠʨʦʚʘʥʘ ʩ ʩʠ-

ʩʪʝʤʦʡ ʰʪʘʪʥʦʛʦ ʨʘʩʧʠʩʘʥʠʷ. 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʧʨʦʛʨʘʤʤ ʜʣʷ ʘʚʪʦʤʘʪʠʟʘʮʠʠ 

ʫʧʨʘʚʣʝʥʠʷ ʧʝʨʩʦʥʘʣʦʤ, ʢʘʜʨʦʚʦʡ ʨʘʙʦʪʳ ʠ ʧʦʜ-

ʙʦʨʘ ʧʝʨʩʦʥʘʣʘ ʧʨʝʜʦʩʪʘʚʣʷʶʪ ʨʘʙʦʪʥʠʢʘʤ ʨʘʟʣʠʯ-

ʥʳʭ ʫʨʦʚʥʝʡ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʠ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ 

ʧʨʝʠʤʫʱʝʩʪʚ. 

ʈʳʥʦʯʥʳʝ ʫʩʣʦʚʠʷ ʧʦʙʫʞʜʘʶʪ ʭʦʟʷʡʩʪʚʫʶ-

ʱʠʝ ʩʫʙʲʝʢʪʳ ʢ ʧʦʠʩʢʫ ʠ ʨʘʟʚʠʪʠʶ ʥʦʚʳʭ, ʙʦʣʝʝ ʩʦ-

ʚʝʨʰʝʥʥʳʭ ʬʦʨʤ ʥʝʤʘʪʝʨʠʘʣʴʥʳʭ ʘʢʪʠʚʦʚ, ʟʥʘʥʠʡ 

ʠ ʥʘʚʳʢʦʚ ʚʝʜʝʥʠʷ ʠʥʬʦʨʤʘʮʠʦʥʥʦ-ʘʥʘʣʠʪʠʯʝʩʢʦʡ 

ʜʝʷʪʝʣʴʥʦʩʪʠ, ʩʧʦʩʦʙʥʳʭ ʚʳʚʝʩʪʠ ʧʨʦʮʝʩʩ ʫʧʨʘʚʣʝ-

ʥʠʷ, ʚ ʯʘʩʪʥʦʩʪʠ ʯʝʣʦʚʝʯʝʩʢʠʤʠ ʨʝʩʫʨʩʘʤʠ, ʥʘ ʢʘʨ-

ʜʠʥʘʣʴʥʦ ʥʦʚʳʡ ʫʨʦʚʝʥʴ [4]. 

ʉʧʠʩʦʢ ʠʩʧʦʣʴʟʦʚʘʥʥʳʭ ʠʩʪʦʯʥʠʢʦʚ 

1. ɹʝʟʜʨʦʙʠʥʥʳʡ ɺ.ɼ. ɺʣʠʷʥʠʝ ʣʠʯʥʦʩʪʠ 

ʨʫʢʦʚʦʜʠʪʝʣʷ ʥʘ ʬʦʨʤʠʨʦʚʘʥʠʝ ʩʦʮʠʘʣʴʥʦ-

ʧʩʠʭʦʣʦʛʠʯʝʩʢʦʛʦ ʢʣʠʤʘʪʘ ʚ ʪʨʫʜʦʚʦʤ ʢʦʣʣʝʢʪʠʚʝ / 
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ʉʙʦʨʥʠʢ ʤʘʪʝʨʠʘʣʦʚ 71-ʡ ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʦʡ 

ʢʦʥʬʝʨʝʥʮʠʠ ʧʦ ʠʪʦʛʘʤ ʅʀʈ ʟʘ 2015 ʛ. çʅʘʫʯʥʦʝ 

ʦʙʝʩʧʝʯʝʥʠʝ ʘʛʨʦʧʨʦʤʳʰʣʝʥʥʦʛʦ 

ʢʦʤʧʣʝʢʩʘè,2016,ʩ.410-412 

2. ɻʠʣʷʟʦʚʘ ɸ.ʄ. ɺʣʠʷʥʠʝ ʣʠʯʥʦʩʪʠ 

ʨʫʢʦʚʦʜʠʪʝʣʷ ʥʘ ʧʨʦʮʝʩʩ ʧʨʠʥʷʪʠʷ ʫʧʨʘʚʣʝʥʯʝʩʢʠʭ 

ʨʝʰʝʥʠʡ / ɸ.ʄ. ɻʠʣʷʟʦʚʘ, ʃ.ʀ. ʂʨʘʩʥʦʧʣʘʭʪʦʚʘ // 

ʉʙʦʨʥʠʢ ʤʘʪʝʨʠʘʣʦʚ IX ʩʪʫʜʝʥʯʝʩʢʦʛʦ 

ʤʝʞʜʫʥʘʨʦʜʥʦʛʦ ʬʦʨʫʤʘ çʀʥʬʦʨʤʘʮʠʦʥʥʦʝ 

ʦʙʱʝʩʪʚʦ: ʩʦʚʨʝʤʝʥʥʦʝ ʩʦʩʪʦʷʥʠʝ ʠ ʧʝʨʩʧʝʢʪʠʚʳ 

ʨʘʟʚʠʪʠʷè,2017,ʩ.371-373 

3. ʂʫʨʥʷʢʦʚʘ ʊ.ɸ. ʉʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ 

ʢʘʜʨʦʚʦʡ ʧʦʣʠʪʠʢʠ ʚ ʦʨʛʘʥʠʟʘʮʠʷʭ / ʊ.ɸ. 

ʂʫʨʥʷʢʦʚʘ, ʃ.ʀ. ʂʨʘʩʥʦʧʣʘʭʪʦʚʘ // ʉʙʦʨʥʠʢ 

ʤʘʪʝʨʠʘʣʦʚ 73-ʡ ʥʘʫʯʥʦ-ʧʨʘʢʪʠʷʯʝʩʢʦʡ 

ʢʦʥʬʝʨʝʥʮʠʠ çʀʪʦʛʠ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʪʝʣʴʩʢʦʡ 
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ɸʥʥʦʪʘʮʠʷ. 

ɺ ʩʪʘʪʴʝ ʘʥʘʣʠʟʠʨʫʶʪʩʷ ʦʪʢʘʟʳ ʩʠʩʪʝʤ ʩʤʘʟʢʠ, ʧʠʪʘʥʠʷ ʠ ʦʭʣʘʞʜʝʥʠʷ ʜʠʟʝʣʝʡ ɼ-240. ɼʘʥʥʳʝ ʩʠ-

ʩʪʝʤʳ ʦʙʝʩʧʝʯʠʚʘʶʪ ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʴ ʜʚʠʛʘʪʝʣʝʡ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʭ ʥʘʙʣʶʜʝʥʠʡ 

ʫʩʪʘʥʦʚʣʝʥʳ ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʦʪʢʘʟʦʚ ʩʠʩʪʝʤ ʠ ʚʨʝʤʝʥʠ ʥʘ ʠʭ ʫʩʪʨʘʥʝʥʠʝ. ʅʘʠʙʦʣʴʰʝʝ 

ʯʠʩʣʦ ʥʝʠʩʧʨʘʚʥʦʩʪʝʡ ʧʨʦʷʚʣʷʝʪʩʷ ʚ ʥʘʯʘʣʴʥʳʡ ʧʝʨʠʦʜ ʨʘʙʦʪʳ ʜʚʠʛʘʪʝʣʝʡ, ʯʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦʙ ʦʪ-

ʢʣʦʥʝʥʠʷʭ ʦʪ ʪʝʭʥʠʯʝʩʢʠʭ ʪʨʝʙʦʚʘʥʠʡ ʠʭ ʨʝʤʦʥʪʘ. ʂʦʣʠʯʝʩʪʚʦ ʥʝʠʩʧʨʘʚʥʦʩʪʝʡ ʪʦʧʣʠʚʥʦʡ ʘʧʧʘʨʘʪʫʨʳ 

ʟʥʘʯʠʪʝʣʴʥʦ ʧʨʝʚʳʰʘʝʪ ʦʪʢʘʟʳ ʦʩʪʘʣʴʥʳʭ ʩʠʩʪʝʤ. ʇʨʦʘʥʘʣʠʟʠʨʦʚʘʥʦ ʢʦʣʠʯʝʩʪʚʦ ʧʝʨʠʦʜʦʚ ʨʘʙʦʪʳ ʠ 

ʨʝʤʦʥʪʘ ʪʦʧʣʠʚʥʦʡ ʩʠʩʪʝʤʳ, ʘ ʪʘʢʞʝ ʚʝʨʦʷʪʥʦʩʪʥʘʷ ʬʫʥʢʮʠʷ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ ʫʩʪʨʘʥʝʥʠʷ ʝʸ ʦʪ-

ʢʘʟʦʚ. 

Abstract. 

In article refusals of systems the lubrication, power supply and coolings of the diesels D-240 are analyzed. 

These systems provide operability of engines. As a result of exploitative observations consistent patterns of distri-

bution of refusals of systems and time at their elimination are determined. The greatest number of malfunctions is 

shown during an initial stage of operation of engines that testifies to deviations from technical requirements of 

their repair. The amount of malfunctions of the fuel equipment considerably exceeds refusals of other systems. Are 

analyzed the number of periods of work and repair of the fuel system, and also probabilistic function of duration 

of elimination of her refusals. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʨʝʤʦʥʪ, ʜʚʠʛʘʪʝʣʴ, ʩʠʩʪʝʤʳ ʩʤʘʟʢʠ, ʧʠʪʘʥʠʷ ʠ ʦʭʣʘʞʜʝʥʠʷ, ʵʢʩʧʣʫʘʪʘʮʠʷ, ʦʪ-

ʢʘʟʳ, ʚʨʝʤʷ ʧʨʦʩʪʦʷ  

Keywords: repair, engine, systems of lubrication, fuel feeding and coolings, exploitation, refusals, downtime  
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ʉʠʩʪʝʤʳ ʧʠʪʘʥʠʷ, ʩʤʘʟʢʠ ʠ ʦʭʣʘʞʜʝʥʠʷ ʦʙʝʩ-

ʧʝʯʠʚʘʶʪ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʴ ʜʚʠʛʘʪʝʣʝʡ. ʅʘʨʫʰʝ-

ʥʠʷ ʦʩʥʦʚʥʳʭ ʨʝʛʫʣʠʨʦʚʦʢ ʪʦʧʣʠʚʥʦʡ ʘʧʧʘʨʘʪʫʨʳ 

ʧʨʠʚʦʜʠʪ ʢ ʩʥʠʞʝʥʠʶ ʜʠʥʘʤʠʯʝʩʢʠʭ, ʤʦʱʥʦʩʪʥʳʭ 

ʠ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ, ʘ ʪʘʢʞʝ ʨʝʩʫʨʩʘ ʜʚʠ-

ʛʘʪʝʣʝʡ ρ. ʉʤʘʟʦʯʥʘʷ ʩʠʩʪʝʤʘ ʩʦʟʜʘʸʪ ʨʘʟʜʝʣʠ-

ʪʝʣʴʥʳʡ ʩʣʦʡ ʤʝʞʜʫ ʨʘʙʦʯʠʤʠ ʧʦʚʝʨʭʥʦʩʪʷʤʠ, 

ʦʙʝʩʧʝʯʠʚʘʝʪ ʦʪʚʦʜ ʪʝʧʣʘ ʠ ʵʣʝʤʝʥʪʦʚ ʠʟʥʦʩʘ ʠʟ 

ʟʦʥʳ ʪʨʝʥʠʷ ς. ʆʪ ʝʸ ʪʝʭʥʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ ʟʘ-
ʚʠʩʷʪ ʧʫʩʢʦʚʳʝ ʩʚʦʡʩʪʚʘ, ʨʘʩʭʦʜ ʪʦʧʣʠʚʘ ʠ ʜʦʣʛʦ-

ʚʝʯʥʦʩʪʴ ʜʚʠʛʘʪʝʣʝʡ σ. ʉ ʧʦʚʳʰʝʥʠʝʤ ʪʝʤʧʝʨʘ-

ʪʫʨʳ ʞʠʜʢʦʩʪʠ ʚ ʩʠʩʪʝʤʝ ʦʭʣʘʞʜʝʥʠʷ ʫʭʫʜʰʘʝʪʩʷ 

ʥʘʧʦʣʥʝʥʠʝ ʮʠʣʠʥʜʨʦʚ ʚʦʟʜʫʰʥʳʤ ʟʘʨʷʜʦʤ, ʥʝʧʦʣ-

ʥʦʝ ʩʛʦʨʘʥʠʝ ʪʦʧʣʠʚʘ ʠ ʝʛʦ ʧʦʚʳʰʝʥʥʳʡ ʨʘʩʭʦʜ, 

ʥʘʨʫʰʝʥʠʝ ʫʩʣʦʚʠʡ ʞʠʜʢʦʩʪʥʦʛʦ ʪʨʝʥʠʷ, ʚʦʟʥʠʢʥʦ-

ʚʝʥʠʝ ʧʦʚʳʰʝʥʥʳʭ ʠʟʥʦʩʦʚ ʠ ʟʘʜʠʨʦʚ ʪʨʫʱʠʭʩʷ 

ʧʦʚʝʨʭʥʦʩʪʝʡ, ʧʦʚʳʰʝʥʥʳʡ ʨʘʩʭʦʜ ʤʘʩʣʘ ʥʘ ʫʛʘʨ, 

ʩʥʠʞʝʥʠʝ ʧʨʦʯʥʦʩʪʥʳʭ ʩʚʦʡʩʪʚ ʤʘʪʝʨʠʘʣʦʚ ʠ ʧʦʷʚ-

ʣʝʥʠʝ ʪʝʨʤʦʫʩʪʘʣʦʩʪʥʳʭ ʨʘʟʨʫʰʝʥʠʡ [4]. ʇʨʠ ʧʝʨʝ-

ʦʭʣʘʞʜʝʥʠʠ ʜʚʠʛʘʪʝʣʷ ʧʦʚʳʰʘʝʪʩʷ ʚʷʟʢʦʩʪʴ ʤʘʩʣʘ 

ʠ, ʚʩʣʝʜʩʪʚʠʝ ʵʪʦʛʦ, ʚʦʟʨʘʩʪʘʶʪ ʤʝʭʘʥʠʯʝʩʢʠʝ ʧʦ-

ʪʝʨʠ, ʩʥʠʞʘʝʪʩʷ ʵʬʬʝʢʪʠʚʥʳʡ ʢʦʵʬʬʠʮʠʝʥʪ ʧʦʣʝʟ-

ʥʦʛʦ ʜʝʡʩʪʚʠʷ ʜʚʠʛʘʪʝʣʷ, ʫʭʫʜʰʘʝʪʩʷ ʩʤʝʩʝʦʙʨʘʟʦ-

ʚʘʥʠʝ ʠ ʚʦʩʧʣʘʤʝʥʝʥʠʝ ʪʦʧʣʠʚʘ [5]. ɹʳʣʠ ʧʨʦʚʝ-

ʜʝʥʳ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʝ ʥʘʙʣʶʜʝʥʠʷ ʟʘ 83 

ʦʪʨʝʤʦʥʪʠʨʦʚʘʥʥʳʤʠ ʜʠʟʝʣʷʤʠ ɼ-240, ʧʨʠ ʵʪʦʤ 

ʬʠʢʩʠʨʦʚʘʣʠʩʴ ʚʩʝ ʚʠʜʳ ʦʪʢʘʟʦʚ. ʈʘʩʯʸʪ ʯʠʩʣʘ ʦʪ-

ʢʘʟʦʚ ʩʠʩʪʝʤ ʧʦ ʧʝʨʠʦʜʘʤ ʨʘʙʦʪʳ ʚʳʧʦʣʥʝʥ ʥʘ 

ʦʜʠʥ ʜʚʠʛʘʪʝʣʴ (ʨʠʩ. 1). 

 
ʈʠʩʫʥʦʢ 1. ʀʟʤʝʥʝʥʠʝ ʧʘʨʘʤʝʪʨʘ ʢʦʣʠʯʝʩʪʚʘ ʦʪʢʘʟʦʚ ʩʠʩʪʝʤ ʧʠʪʘʥʠʷ (1),  

ʩʤʘʟʢʠ (2) ʠ ʦʭʣʘʞʜʝʥʠʷ (3) 

 

ɹʦʣʴʰʠʥʩʪʚʦ ʦʪʢʘʟʦʚ ʧʨʦʠʩʭʦʜʠʪ ʚ ʥʘʯʘʣʴʥʳʡ 

ʧʝʨʠʦʜ ʵʢʩʧʣʫʘʪʘʮʠʠ ʠ ʧʦʩʣʝ 1000 ʤʦʪʦʯʘʩʦʚ 

ʥʘʩʪʫʧʘʝʪ ʦʪʥʦʩʠʪʝʣʴʥʘʷ ʩʪʘʙʠʣʠʟʘʮʠʷ ʠʭ ʧʨʦʷʚʣʝ-

ʥʠʷ, ʯʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʚʳʩʦʢʦʡ ʧʦʩʣʝʨʝʤʦʥʪ-

ʥʦʡ ʜʝʬʝʢʪʥʦʩʪʠ ʩʠʩʪʝʤ. ʂʦʣʠʯʝʩʪʚʦ ʥʝʠʩʧʨʘʚʥʦ-

ʩʪʝʡ ʪʦʧʣʠʚʥʦʡ ʘʧʧʘʨʘʪʫʨʳ ʟʥʘʯʠʪʝʣʴʥʦ ʧʨʝʚʳ-

ʰʘʝʪ ʦʪʢʘʟʳ ʦʩʪʘʣʴʥʳʭ ʩʠʩʪʝʤ. ɺ ʮʝʣʦʤ ʥʘ ʦʜʠʥ 

ʜʚʠʛʘʪʝʣʴ ʟʘ 3000 ʤʦʪʦʯʘʩʦʚ ʧʨʠʭʦʜʠʪʩʷ 2,4 ʦʪʢʘʟʘ 

ʩʠʩʪʝʤʳ ʧʠʪʘʥʠʷ, 0,9 - ʩʤʘʟʢʠ ʠ 0,2 - ʦʭʣʘʞʜʝʥʠʷ. 

ʊʦʧʣʠʚʥʘʷ ʩʠʩʪʝʤʘ ʩʦʜʝʨʞʠʪ ʙʦʣʴʰʝʝ ʯʠʩʣʦ ʵʣʝ-

ʤʝʥʪʦʚ, ʘ ʪʘʢʞʝ ʪʨʝʙʫʝʪ ʚʳʩʦʢʦʡ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ 

ʢʫʣʴʪʫʨʳ ʨʝʤʦʥʪʘ. ɸʥʘʣʦʛʠʯʥʦ ʠʟʤʝʥʷʝʪʩʷ ʠ ʧʨʦ-

ʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʫʩʪʨʘʥʝʥʠʷ ʦʪʢʘʟʦʚ (ʨʠʩ. 2). 

 

 
ʈʠʩʫʥʦʢ 2. ʀʟʤʝʥʝʥʠʝ ʚʨʝʤʝʥʠ ʫʩʪʨʘʥʝʥʠʷ ʦʪʢʘʟʦʚ ʩʠʩʪʝʤ ʧʠʪʘʥʠʷ (1),  

ʩʤʘʟʢʠ (2) ʠ ʦʭʣʘʞʜʝʥʠʷ (3) 
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ʋʤʝʥʴʰʝʥʠʝ ʚʨʝʤʝʥʠ ʧʨʦʩʪʦʝʚ ʧʦ ʪʝʭʥʠʯʝ-

ʩʢʠʤ ʧʨʠʯʠʥʘʤ ʥʝ ʩʚʷʟʘʥʦ ʩ ʢʦʣʠʯʝʩʪʚʦʤ ʦʪʢʘʟʦʚ, ʘ 

ʦʧʨʝʜʝʣʷʝʪʩʷ ʩʥʠʞʝʥʠʝʤ ʠʭ ʩʣʦʞʥʦʩʪʠ. ʉʨʝʜʥʷʷ 

ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʨʘʙʦʪʦʩʧʦʩʦʙ-

ʥʦʩʪʠ ʦʪʣʠʯʘʝʪʩʷ ʥʝʟʥʘʯʠʪʝʣʴʥʦ: ʩʠʩʪʝʤʘ ʧʠʪʘʥʠʷ - 

0,36 ʯ/ʦʪʢ, ʩʤʘʟʢʠ -0,37 ʯ/ʦʪʢ, ʦʭʣʘʞʜʝʥʠʷ - 0,39 

ʯ/ʦʪʢ. ʈʘʥʝʝ ʙʳʣʘ ʧʨʝʜʩʪʘʚʣʝʥʘ ʤʝʪʦʜʠʢʘ ʨʘʩʯʝʪʘ 

ʧʝʨʠʦʜʦʚ ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʠ ʪʝʭʥʠʯʝʩʢʠʭ ʩʠʩʪʝʤ 

φ. ɿʘ ʦʩʥʦʚʫ ʧʨʠʥʠʤʘʶʪʩʷ ʬʫʥʢʮʠʠ ʨʘʩʧʨʝʜʝʣʝ-

ʥʠʷ ʙʝʟʦʪʢʘʟʥʦʡ ʨʘʙʦʪʳ f(t) ʠ ʨʝʤʦʥʪʘ q(t). ɺ ʯʘʩʪ-

ʥʦʩʪʠ ʜʣʷ ʪʦʧʣʠʚʥʦʡ ʘʧʧʘʨʘʪʫʨʳ, ʦʥʠ ʠʤʝʶʪ ʚʠʜ: 

f(t) = 0,89ĿÅ ȟ , q(t) = 0,88ĿÅ ȟ . ɼʘʣʝʝ 

ʚʳʧʦʣʥʷʶʪʩʷ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ ʧʨʷʤʳʝ ʧʨʝʦʙʨʘʟʦ-

ʚʘʥʠʷ ʃʘʧʣʘʩʘ, ʚʳʯʠʩʣʝʥʠʷ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʬʫʥʢ-

ʮʠʡ, ʦʙʨʘʪʥʳʝ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʠ ʠʥʪʝʛʨʠʨʦʚʘʥʠʝ. 

ʍʘʨʘʢʪʝʨ ʫʩʪʘʥʦʚʣʝʥʥʳʭ ʟʘʢʦʥʦʤʝʨʥʦʩʪʝʡ ʧʦʢʘʟʘʥ 

ʥʘ ʨʠʩ. 3. 

 
ʈʠʩʫʥʦʢ 3. ʀʟʤʝʥʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ ʧʝʨʠʦʜʦʚ ʠʩʧʨʘʚʥʦʩʪʠ (1) ʠ ʥʝʠʩʧʨʘʚʥʦʩʪʠ (2)  

ʪʦʧʣʠʚʥʦʡ ʘʧʧʘʨʘʪʫʨʳ 

 

ʉ ʫʚʝʣʠʯʝʥʠʝʤ ʥʘʨʘʙʦʪʢʠ ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʧʦ-

ʚʳʰʝʥʠʷ ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʠ ʩʠʩʪʝʤʳ ʧʠʪʘʥʠʷ ʚʦʟ-

ʨʘʩʪʘʝʪ, ʯʪʦ ʧʦʣʥʦʩʪʴʶ ʩʦʛʣʘʩʫʝʪʩʷ ʩ ʚʳʰʝʧʨʠʚʝ-

ʜʸʥʥʳʤʠ ʜʘʥʥʳʤʠ. ʇʨʠʤʝʥʷʷ ʮʝʥʪʨʘʣʴʥʫʶ ʧʨʝ-

ʜʝʣʴʥʫʶ ʪʝʦʨʝʤʫ ʜʣʷ ʤʘʨʢʦʚʩʢʠʭ ʮʝʧʝʡ, ʦʧʨʝʜʝ-

ʣʷʝʤ ʚʝʨʦʷʪʥʦʩʪʥʫʶ ʭʘʨʘʢʪʝʨʠʩʪʠʢʫ ʚʨʝʤʝʥʠ ʧʨʦ-

ʩʪʦʷ ʧʦ ʪʝʭʥʠʯʝʩʢʠʤ ʧʨʠʯʠʥʘʤ (ʨʠʩ. 4). 

 
ʈʠʩʫʥʦʢ 4. ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ ʫʩʪʨʘʥʝʥʠʷ ʦʪʢʘʟʦʚ ʪʦʧʣʠʚʥʦʡ ʩʠʩʪʝʤʳ 

 

ʈʘʩʯʝʪ ʚʳʧʦʣʥʷʝʪʩʷ ʜʣʷ ʦʧʨʝʜʝʣʸʥʥʦʛʦ ʧʝʨʠ-

ʦʜʘ ʥʘʙʣʶʜʝʥʠʷ, ʚ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʵʪʦ 3000 ʤʦʪʦʯʘ-

ʩʦʚ. ʀʟ ʜʘʥʥʦʡ ʟʘʚʠʩʠʤʦʩʪʠ, ʥʘʧʨʠʤʝʨ, ʩʣʝʜʫʝʪ, ʯʪʦ 

ʪʨʘʢʪʦʨ ʙʫʜʝʪ ʧʨʦʩʪʘʠʚʘʪʴ ʠʟ-ʟʘ ʦʪʢʘʟʘ ʩʠʩʪʝʤʳ ʧʠ-

ʪʘʥʠʷ 0,27 ʯʘʩʘ ʩ ʚʝʨʦʷʪʥʦʩʪʴʶ 50% ʠ 0,59 ʯʘʩʘ ʩ 

ʚʝʨʦʷʪʥʦʩʪʴʶ 1%. ɺ ʮʝʣʦʤ ʤʦʞʥʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ 

ʫʨʦʚʝʥʴ ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʠ ʣʶʙʦʛʦ ʦʙʲʝʢʪʘ ʦʧʨʝ-

ʜʝʣʷʝʪʩʷ ʩʦʩʪʦʷʥʠʝʤ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʜʠʩʮʠʧʣʠʥʳ 

ʚ ʨʝʤʦʥʪʥʦʤ ʧʨʦʠʟʚʦʜʩʪʚʝ. 
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COMPARATIVE CHARACTERISTICS OF MOBILE AND DESKTOP APPLICATIONS  

 

ɸʥʥʦʪʘʮʠʷ  

ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʧʨʦʚʝʜʝʥ ʩʨʘʚʥʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ ʤʦʙʠʣʴʥʳʭ ʠ ʜʝʩʢʪʦʧʥʳʭ ʧʨʠʣʦʞʝʥʠʡ. ɺ ʧʨʦʮʝʩʩʝ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʨʘʩʩʤʦʪʨʝʥʳ ʜʦʩʪʦʠʥʩʪʚʘ ʠ ʥʝʜʦʩʪʘʪʢʠ ʧʨʠʣʦʞʝʥʠʡ.  

Abstract 

In this article, a comparative analysis of mobile and desktop applications. In the process of research, ad-

vantages and disadvantages of applications are considered. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʤʦʙʠʣʴʥʳʝ ʧʨʠʣʦʞʝʥʠʷ, ʜʝʩʢʪʦʧʥʳʝ ʧʨʠʣʦʞʝʥʠʷ, ʜʦʩʪʦʠʥʩʪʚʘ, ʥʝʜʦʩʪʘʪʢʠ. 

Key words: mobile applications, desktop applications, advantages, disadvantages. 

 

ɺ ʚʝʢ, ʢʦʛʜʘ ʪʝʭʥʦʣʦʛʠʠ ʩʪʨʝʤʠʪʝʣʴʥʦ ʨʘʟʚʠʚʘ-

ʶʪʩʷ, ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʟʘʭʚʘʪʳʚʘʷ ʩʝʛʤʝʥʪ ʣʠʯʥʦʡ 

ʞʠʟʥʠ ʢʘʞʜʦʛʦ ʯʝʣʦʚʝʢʘ, ʢʘʢ ʩʣʝʜʩʪʚʠʝ ʫʚʝʣʠʯʠʚʘ-

ʝʪʩʷ ʢʦʣʠʯʝʩʪʚʦ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʤʦʙʠʣʴʥʳʭ 

ʫʩʪʨʦʡʩʪʚ, ʘ ʩ ʥʠʤ ʠ ʜʦʣʷ ʤʦʙʠʣʴʥʦʛʦ ʠʥʪʝʨʥʝʪʘ. 

ɼʘʥʥʳʝ ʠʟʤʝʥʝʥʠʷ ʚʧʦʣʥʝ ʦʙʲʷʩʥʠʤʳ ï ʢʘʞʜʳʡ ʯʝ-

ʣʦʚʝʢ ʩʝʛʦʜʥʷ ʩʪʨʝʤʠʪʩʷ ʢ ʫʜʦʙʩʪʚʫ ʠ ʤʦʙʠʣʴʥʦʩʪʠ 

ʚʦ ʚʩʝʭ ʩʬʝʨʘʭ ʞʠʟʥʠ. 

ʉ ʧʦʷʚʣʝʥʠʝʤ ʩʤʘʨʪʬʦʥʦʚ ʠ ʧʣʘʥʰʝʪʦʚ, ʦʪʩʫʪ-

ʩʪʚʫʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʚʩʶʜʫ ʥʦʩʠʪʴ ʩ ʩʦʙʦʡ çʛʨʦ-

ʤʦʟʜʢʠʝè ʥʦʫʪʙʫʢʠ ʠ ʧʨʦʯʠʝ ʫʩʪʨʦʡʩʪʚʘ, ʙʨʘʪʴ ʠʭ ʚ 

ʜʦʨʦʛʫ, ʢʦʤʘʥʜʠʨʦʚʢʠ, ʥʘ ʚʩʪʨʝʯʠ ʠ ʪ. ʜ. ʊʝʤ ʥʝ ʤʝ-

ʥʝʝ, ʤʦʙʠʣʴʥʳʝ ʫʩʪʨʦʡʩʪʚʘ ʥʝ ʧʨʠʥʦʩʠʣʠ ʙʳ 

ʩʪʦʣʴʢʦ ʧʦʣʴʟʳ ʙʝʟ ʩʧʝʮʠʘʣʴʥʳʭ ʜʦʧʦʣʥʝʥʠʡ ï ʤʦ-

ʙʠʣʴʥʳʭ ʧʨʠʣʦʞʝʥʠʡ. 

ʄʦʙʠʣʴʥʳʤ ʧʨʠʣʦʞʝʥʠʝʤ ʷʚʣʷʝʪʩʷ ʢʦʤʧʴʶ-

ʪʝʨʥʘʷ ʧʨʦʛʨʘʤʤʘ, ʩʦʟʜʘʥʥʘʷ ʩ ʮʝʣʴʶ ʠʩʧʦʣʴʟʦʚʘ-

ʥʠʷ ʚ ʩʤʘʨʪʬʦʥʝ, ʪʝʣʝʬʦʥʝ ʠʣʠ ʢʦʤʤʫʥʠʢʘʪʦʨʝ, 

ʧʨʝʜʥʘʟʥʘʯʝʥʥʘʷ ʜʣʷ ʚʳʧʦʣʥʝʥʠʷ ʦʧʨʝʜʝʣʝʥʥʦʡ ʟʘ-

ʜʘʯʠ. 

ʅʘʠʙʦʣʝʝ ʧʦʧʫʣʷʨʥʳʤʠ ʥʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ 

ʷʚʣʷʶʪʩʷ ʩʤʘʨʪʬʦʥʳ iPhone ʬʠʨʤʳ Apple ʠ ʩʤʘʨʪ-

ʬʦʥʳ ʥʘ ʤʦʙʠʣʴʥʦʡ ʧʣʘʪʬʦʨʤʝ Android. ʀʭ ʦʧʝʨʘ-

ʮʠʦʥʥʘʷ ʩʠʩʪʝʤʘ ʥʘʠʙʦʣʝʝ ʨʘʟʚʠʪʘ, ʯʝʤ ʫ ʦʙʳʯʥʳʭ 

ʤʦʙʠʣʴʥʳʭ ʫʩʪʨʦʡʩʪʚ. ʂʨʦʤʝ ʪʦʛʦ, ʫʩʪʘʥʦʚʢʘ ʜʦ-

ʧʦʣʥʠʪʝʣʴʥʳʭ ʧʨʠʣʦʞʝʥʠʡ ʧʦʟʚʦʣʷʝʪ ʧʦʚʳʩʠʪʴ 

ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʩʤʘʨʪʬʦʥʦʚ ʟʘ ʩʯʝʪ ʫʚʝʣʠʯʝ-

ʥʠʷ ʬʫʥʢʮʠʦʥʘʣʘ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʤʦʙʠʣʴʥʦʝ ʧʨʠʣʦʞʝʥʠʝ ʷʚʣʷ-

ʝʪʩʷ ʧʨʦʛʨʘʤʤʦʡ, ʫʩʪʘʥʦʚʣʝʥʥʦʡ ʥʘ ʪʦʡ ʠʣʠ ʠʥʦʡ 

ʧʣʘʪʬʦʨʤʝ, ʦʙʣʘʜʘʶʱʝʡ ʦʧʨʝʜʝʣʝʥʥʳʤ ʬʫʥʢʮʠʦ-

ʥʘʣʦʤ, ʧʦʟʚʦʣʷʶʱʠʤ ʚʳʧʦʣʥʷʪʴ ʨʘʟʣʠʯʥʳʝ ʜʝʡ-

ʩʪʚʠʷ. ɿʥʘʯʠʤʦʩʪʴ ʤʦʙʠʣʴʥʳʭ ʧʨʠʣʦʞʝʥʠʡ ʨʘʩʪʝʪ 

ʥʝ ʪʦʣʴʢʦ ʙʣʘʛʦʜʘʨʷ ʠʭ ʦʙʱʝʜʦʩʪʫʧʥʦʩʪʠ ʠ ʧʨʠʚʣʝ-

ʢʘʪʝʣʴʥʦʩʪʠ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʥʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ, ʥʦ ʠ 

ʙʣʘʛʦʜʘʨʷ ʚʦʟʤʦʞʥʦʩʪʷʤ, ʢʦʪʦʨʳʝ ʦʥʠ ʜʘʶʪ. 

ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʤʦʙʠʣʴʥʳʭ ʧʨʠʣʦʞʝʥʠʡ 

ʥʝʤʘʣʦʝ ʢʦʣʠʯʝʩʪʚʦ, ʥʘʯʠʥʘʷ ʩ ʜʝʪʩʢʠʭ ʘʟʙʫʢ ʠ ʟʘ-

ʢʘʥʯʠʚʘʷ ʧʣʘʪʥʳʤʠ ʧʨʠʣʦʞʝʥʠʷʤʠ ʜʣʷ ʩʘʤʦʦʙʫʯʝ-

ʥʠʷ. ʉʨʝʜʠ ʥʠʭ ʥʘʠʙʦʣʝʝ ʧʦʧʫʣʷʨʥʳʤʠ ʷʚʣʷʶʪʩʷ 

ʩʣʝʜʫʱʠʝ: 

- ʧʨʠʣʦʞʝʥʠʷ Microsoft (Word, Excel, Power 
Point, OneNote, OneDrive) ï ʤʦʙʠʣʴʥʳʝ ʚʝʨʩʠʠ, ʧʦʟ-

ʚʦʣʷʶʱʠʝ ʦʙʨʘʙʘʪʳʚʘʪʴ ʠʥʬʦʨʤʘʮʠʶ, ʜʘʞʝ ʢʦʛʜʘ 

ʧʦʜ ʨʫʢʦʡ ʥʝʪ ʢʦʤʧʴʶʪʝʨʘ; 

- ʧʨʠʣʦʞʝʥʠʷ Google (ʜʠʩʢ, ʧʦʯʪʘ, play 

market, Google Maps, Google Earth), ʢʦʪʦʨʳʝ ʦʙʝʩ-

ʧʝʯʠʚʘʶʪ ʤʛʥʦʚʝʥʥʳʡ ʜʦʩʪʫʧ ʢ ʬʘʡʣʘʤ ʠ ʢʘʨʪʘʤ, ʘ 

ʪʘʢʞʝ ʫʜʦʙʥʳʡ ʠʥʪʝʨʬʝʡʩ ʜʣʷ ʩʢʘʯʠʚʘʥʠʷ ʜʨʫʛʠʭ 

ʤʦʙʠʣʴʥʳʭ ʧʨʠʣʦʞʝʥʠʡ; 

- ʦʥʣʘʡʥ-ʙʠʙʣʠʦʪʝʢʠ (ɸʣʴʜʝʙʘʨʘʥ, ʩʘʤʦ-

ʃʀʊ, ʃʠʪʈʝʩ, ʃʠʪʄʠʨ ʠ ʜʨ.) ï ʨʝʩʫʨʩʳ, ʥʘ ʢʦʪʦʨʳʭ 

ʝʩʪʴ ʚʦʟʤʦʞʥʦʩʪʴ ʩʢʘʯʠʚʘʪʴ ʠʣʠ ʯʠʪʘʪʴ ʢʥʠʛʠ ʦʥ-

ʣʘʡʥ [6]. 

ɹʝʩʯʠʩʣʝʥʥʦʝ ʤʥʦʞʝʩʪʚʦ ʤʦʙʠʣʴʥʳʭ ʧʨʠʣʦ-

ʞʝʥʠʡ ʧʦʜʨʘʟʜʝʣʷʶʪ ʥʘ ʩʣʝʜʫʶʱʠʝ ʚʠʜʳ: 

- ʥʘʪʠʚʥʳʝ (ʨʦʜʥʳʝ) ʧʨʠʣʦʞʝʥʠʷ, ʢʦʪʦʨʳʝ 
ʨʘʩʩʯʠʪʘʥʳ ʥʘ ʧʘʨʘʤʝʪʨʳ ʠ ʩʚʦʡʩʪʚʘ ʢʦʥʢʨʝʪʥʦʡ 

ʧʣʘʪʬʦʨʤʳ (ʤʦʙʠʣʴʥʦʡ ʆʉ, ʩʚʷʟʘʥʥʦʡ ʩ ʥʝʶ ʵʢʦʩʠ-

ʩʪʝʤʳ ʠ ʪʝʭʥʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʩʘʤʦʛʦ ʤʦ-

ʙʠʣʴʥʦʛʦ ʫʩʪʨʦʡʩʪʚʘ) ʠ ʟʘʜʝʡʩʪʚʫʶʪ ʚʩʝ ʚʦʟʤʦʞʥʦ-

ʩʪʠ ʘʧʧʘʨʘʪʥʦʡ ʧʣʘʪʬʦʨʤʳ, ʢʦʪʦʨʳʝ ʥʫʞʥʳ ʜʣʷ ʨʘ-

ʙʦʪʳ ʩ ʧʨʠʣʦʞʝʥʠʝʤ ï ʦʪ ʢʘʤʝʨʳ ʠ ʤʦʜʫʣʷ GPS ʜʦ 

ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʝʤ ʞʝʩʪʘʤʠ ʠ ʜʨʫʛʠʭ ʘʧʧʘʨʘʪʥʦ 

ʧʦʜʜʝʨʞʠʚʘʝʤʳʭ ʩʚʦʡʩʪʚ ʢʦʥʢʨʝʪʥʦʛʦ ʩʤʘʨʪʬʦʥʘ 

ʠʣʠ ʧʣʘʥʰʝʪʘ;  
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- ʛʠʙʨʠʜʥʳʝ ï ɻ ʪʦ ʢʨʦʩʩʧʣʘʪʬʦʨʤʝʥʥʳʝ ʧʨʠ-

ʣʦʞʝʥʠʷ, ʢʦʪʦʨʳʝ ʧʨʝʜʦʩʪʘʚʣʷʶʪ ʚʦʟʤʦʞʥʦʩʪʴ ʨʘ-

ʙʦʪʳ ʩ ʧʨʦʛʨʘʤʤʥʳʤ ʦʙʝʩʧʝʯʝʥʠʝʤ ʪʝʣʝʬʦʥʘ. ʇʦ 

ʩʫʪʠ, ʵʪʦ ʩʠʤʙʠʦʟ ʥʝʢʦʪʦʨʳʭ ʬʫʥʢʮʠʡ ʥʘʪʠʚʥʦʛʦ ʠ 

ʚʝʙ-ʧʨʠʣʦʞʝʥʠʷ. ʆʜʥʘʢʦ ʥʘʪʠʚʥʳʝ ʦʩʦʙʝʥʥʦʩʪʠ 

ʦʜʥʦʡ ʧʣʘʪʬʦʨʤʳ ʤʦʛʫʪ ʦʢʘʟʘʪʴʩʷ ʥʝʢʦʨʨʝʢʪʥʦ ʨʘ-

ʙʦʪʘʶʱʠʤʠ ʥʘ ʜʨʫʛʦʡ ʠ ʥʘʦʙʦʨʦʪ [4];  

- ʚʝʙ-ʧʨʠʣʦʞʝʥʠʝ ï ʵʪʦ ʤʦʙʠʣʴʥʘʷ ʚʝʨʩʠʷ 

ʩʘʡʪʘ, ʦʙʣʘʜʘʶʱʘʷ ʨʘʩʰʠʨʝʥʥʳʤ ʬʫʥʢʮʠʦʥʘʣʦʤ. 

ʊʘʢʠʝ ʧʨʠʣʦʞʝʥʠʷ ʥʝ ʪʨʝʙʫʶʪ ʫʩʪʘʥʦʚʢʠ, ʧʦ-

ʩʢʦʣʴʢʫ ʨʘʙʦʪʘʶʪ ʚ ʙʨʘʫʟʝʨʝ ʪʝʣʝʬʦʥʘ. ʀʭ ʥʘʧʠʩʘ-

ʥʠʝ ʥʝ ʧʨʠʚʷʟʘʥʦ ʢ ʢʦʥʢʨʝʪʥʦʡ ʧʣʘʪʬʦʨʤʝ, ʘ ʩʘʤʦ 

ʧʨʠʣʦʞʝʥʠʝ ʥʝ ʤʦʞʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʬʫʥʢʮʠʠ (ʧʨʦ-

ʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ) ʩʤʘʨʪʬʦʥʘ. ɻʣʘʚʥʦʡ ʦʩʦ-

ʙʝʥʥʦʩʪʴʶ ʷʚʣʷʝʪʩʷ ʪʦ, ʯʪʦ ʦʥʠ ʦʛʨʘʥʠʯʠʚʘʶʪʩʷ 

ʩʢʦʨʦʩʪʴʶ ʠʥʪʝʨʥʝʪʘ ʠ ʚʦʟʤʦʞʥʦʩʪʷʤʠ ʜʠʟʘʡʥʘ [2].  

ʂʨʦʤʝ ʚʠʜʦʚ ʤʦʙʠʣʴʥʳʭ ʧʨʠʣʦʞʝʥʠʡ, ʚʳʜʝ-

ʣʷʶʪ ʠʭ ʪʠʧʳ: ʨʘʟʚʣʝʢʘʪʝʣʴʥʳʝ (ʤʫʣʴʪʠʤʝʜʠʡʥʳʝ, 

ʚ ʦʩʥʦʚʥʦʤ ʵʪʦ ʧʨʦʠʛʨʳʚʘʪʝʣʠ ʘʫʜʠʦ- ʠ ʚʠʜʝʦʬʘʡ-

ʣʦʚ, ʧʨʦʛʨʘʤʤʳ ʜʣʷ ʧʨʦʩʤʦʪʨʘ ʠ ʨʝʜʘʢʪʠʨʦʚʘʥʠʷ 

ʠʟʦʙʨʘʞʝʥʠʡ, ʯʪʝʥʠʷ ʵʣʝʢʪʨʦʥʥʳʭ ʢʥʠʛ, ʘ ʪʘʢʞʝ 

ʠʛʨʳ), ʢʦʤʤʫʥʠʢʘʮʠʦʥʥʳʝ (ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʦʙʱʝ-

ʥʠʝ ʧʦʣʴʟʦʚʘʪʝʣʷ ʧʦ ʩʤʘʨʪʬʦʥʫ, SMS, ʵʣʝʢʪʨʦʥʥʘʷ 

ʧʦʯʪʘ ʠ ʩʦʮʠʘʣʴʥʳʝ ʩʝʪʠ), ʥʘʚʠʛʘʮʠʦʥʥʳʝ (ʧʨʠʣʦ-

ʞʝʥʠʷ, ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʝ ʥʘ ʨʘʙʦʪʫ ʩ ʢʘʨʪʘʤʠ, ʛʝʦ-

ʛʨʘʬʠʯʝʩʢʠʤʠ ʢʦʦʨʜʠʥʘʪʘʤʠ ʠ GPS), ʩʧʨʘʚʦʯʥʳʝ 

(ʩʣʦʚʘʨʠ, ʙʘʟʳ ʜʘʥʥʳʭ, ʵʥʮʠʢʣʦʧʝʜʠʠ) ʠ ʧʨʠʢʣʘʜ-

ʥʳʝ (ʦʨʛʘʥʘʡʟʝʨʳ, ʢʘʣʴʢʫʣʷʪʦʨ, ʧʨʦʛʨʘʤʤʳ ʜʣʷ ʨʘ-

ʙʦʪʳ ʩ ʛʨʘʬʠʢʦʡ ʠ ʪʝʢʩʪʦʤ).  

ʊʘʢ, ʨʝʟʶʤʠʨʫʷ ʩʢʘʟʘʥʥʦʝ, ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ 

ʥʝʢʦʪʦʨʳʝ ʧʨʝʠʤʫʱʝʩʪʚʘ ʤʦʙʠʣʴʥʳʭ ʧʨʠʣʦʞʝʥʠʡ: 

- ʜʦʩʪʫʧʥʦʩʪʴ ï ʙʳʩʪʨʳʡ ʜʦʩʪʫʧ ʢ ʪʨʝʙʫʝ-

ʤʳʤ ʨʝʩʫʨʩʘʤ ʠ ʧʨʦʛʨʘʤʤʘʤ ʚ ʣʶʙʦʝ ʚʨʝʤʷ ʠ ʚ ʣʶ-

ʙʦʤ ʤʝʩʪʝ (ʧʨʠ ʥʘʣʠʯʠʠ ʠʥʪʝʨʥʝʪʘ) [1]; 

- ʙʝʟʦʧʘʩʥʦʩʪʴ. ʈʘʟʚʠʪʠʝ ʤʦʙʠʣʴʥʦʛʦ ʠʥʪʝʨ-
ʥʝʪʘ, ʙʝʟʫʩʣʦʚʥʦ, ʧʦʨʦʜʠʣʦ ʠ ʢʠʙʝʨ-ʫʛʨʦʟʳ ʜʣʷ ʚʣʘ-

ʜʝʣʴʮʝʚ ʪʝʣʝʬʦʥʦʚ. ʆʜʥʘʢʦ, ʚʦ ʤʥʦʛʦʤ ʧʨʦʙʣʝʤʘ 

ʚʨʝʜʦʥʦʩʥʦʛʦ ʇʆ, ʩʧʝʮʠʘʣʴʥʦ ʨʘʟʨʘʙʦʪʘʥʥʦʛʦ ʜʣʷ 

ʤʦʙʠʣʴʥʳʭ ʫʩʪʨʦʡʩʪʚ, ʚʦ ʤʥʦʛʦʤ ʧʨʝʫʚʝʣʠʯʝʥʘ. 

ʊʘʢ, ʢʦʣʠʯʝʩʪʚʦ ʚʠʨʫʩʦʚ ʜʣʷ ʦʙʳʯʥʳʭ ʇʂ ʥʝʣʴʟʷ 

ʩʦʧʦʩʪʘʚʠʪʴ ʩ ʢʦʣʠʯʝʩʪʚʦʤ ʚʨʝʜʦʥʦʩʥʳʭ ʧʨʦʛʨʘʤʤ 

ʜʣʷ ʤʦʙʠʣʴʥʳʭ ʪʝʣʝʬʦʥʦʚ ï ʦʪʣʠʯʘʶʪʩʷ ʥʘ ʥʝ-

ʩʢʦʣʴʢʦ ʧʦʨʷʜʢʦʚ. ʂʨʦʤʝ ʪʦʛʦ, ʯʪʦʙʳ ʧʨʝʜʫʧʨʝʜʠʪʴ 

ʫʛʨʦʟʫ ʧʦʪʝʨʠ ʙʝʟʦʧʘʩʥʦʩʪʠ, ʜʦʩʪʘʪʦʯʥʦ ʦʙʨʘ-

ʱʘʪʴʩʷ ʢ ʧʨʦʚʝʨʝʥʥʳʤ ʠʩʪʦʯʥʠʢʘʤ ʠ ʠʩʧʦʣʴʟʦʚʘʪʴ 

ʘʥʪʠʚʠʨʫʩʥʦʝ ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ;  

- ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʚʩʪʨʦʝʥʥʳʭ ʬʫʥʢʮʠʡ 

ʫʩʪʨʦʡʩʪʚʘ ï ʜʦʩʪʫʧ ʢ ʚʩʪʨʦʝʥʥʳʤ ʬʫʥʢʮʠʷʤ 

ʩʤʘʨʪʬʦʥʘ ʠ ʧʦʜʢʣʶʯʝʥʥʳʭ ʧʝʨʠʬʝʨʠʡʥʳʭ 

ʫʩʪʨʦʡʩʪʚ. ʅʘʧʨʠʤʝʨ, ʩʫʱʝʩʪʚʫʝʪ ʚʦʟʤʦʞʥʦʩʪʴ 

ʤʛʥʦʚʝʥʥʦ ʩʯʠʪʘʪʴ ʛʝʦʣʦʢʘʮʠʶ ʫʩʪʨʦʡʩʪʚʘ ʠ ʧʨʦ-

ʣʦʞʠʪʴ ʤʘʨʰʨʫʪ, ʠʣʠ, ʥʘʧʨʠʤʝʨ, ʠʩʧʦʣʴʟʦʚʘʪʴ ʢʘ-

ʤʝʨʫ ʜʣʷ ʩʢʘʥʠʨʦʚʘʥʠʷ QR-ʢʦʜʘ ʠ ʪ. ʜ.; 

- ʤʛʥʦʚʝʥʥʘʷ ʦʧʣʘʪʘ, ʢʦʪʦʨʘʷ ʧʨʦʠʟʚʦʜʠʪʩʷ ʩ 
ʧʦʤʦʱʴʶ NFC-ʤʦʜʫʣʷ, ʫʩʪʘʥʦʚʣʝʥʥʳʭ ʧʨʦʛʨʘʤʤ 

Android/Apple-Pay ʠ ʧʦʜʢʣʶʯʝʥʥʳʭ ʢʘʨʪ; 

- ʫʜʦʙʥʳʡ ʘʜʘʧʪʠʚʥʳʡ ʠʥʪʝʨʬʝʡʩ ʢʘʞʜʦʛʦ 
ʧʨʠʣʦʞʝʥʠʷ ʥʘ ʦʩʥʦʚʝ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʠʭ ʧʨʝʜʧʦ-

ʯʪʝʥʠʡ ï ʪʝʩʥʘʷ ʠʥʪʝʛʨʘʮʠʷ ʩ ʦʧʝʨʘʮʠʦʥʥʦʡ ʩʠʩʪʝ-

ʤʦʡ ʩʤʘʨʪʬʦʥʘ ʜʝʣʘʝʪ ʠʥʪʝʨʬʝʡʩ ʧʨʠʣʦʞʝʥʠʷ ʠʥ-

ʪʫʠʪʠʚʥʦ ʧʦʥʷʪʥʳʤ. ʇʦʣʴʟʦʚʘʪʝʣʴ ʟʥʘʝʪ, ʢ ʢʘʢʦʤʫ 

ʨʝʟʫʣʴʪʘʪʫ ʧʨʠʚʝʜʝʪ ʪʦ ʠʣʠ ʠʥʦʝ ʜʝʡʩʪʚʠʝ, ʧʦ-

ʩʢʦʣʴʢʫ ʚʠʜʠʪ ʧʦʭʦʞʫʶ ʨʝʘʣʠʟʘʮʠʶ ʚ ʜʨʫʛʠʭ ʧʨʠ-

ʣʦʞʝʥʠʷʭ. 

ʅʝ ʩʤʦʪʨʷ ʥʘ ʜʦʩʪʘʪʦʯʥʦ ʚʳʩʦʢʠʡ ʫʨʦʚʝʥʴ ʨʘʟ-

ʚʠʪʠʷ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ, ʤʦʙʠʣʴʥʳʝ 

ʧʨʠʣʦʞʝʥʠʷ ʥʝ ʚʳʪʝʩʥʷʶʪ ʜʝʩʢʪʦʧʥʳʝ (ʥʘʩʪʦʣʴ-

ʥʳʝ). ɼʝʩʢʪʦʧʥʳʤ ʧʨʠʣʦʞʝʥʠʝʤ ʷʚʣʷʝʪʩʷ ʧʨʦ-

ʛʨʘʤʤʘ, ʣʦʛʠʢʘ ʨʘʙʦʪʳ ʢʦʪʦʨʦʡ ʩʦʟʜʘʥʘ ʩ ʫʯʝʪʦʤ 

ʥʘʣʠʯʠʷ ʦʧʝʨʘʪʦʨʘ (ʯʝʣʦʚʝʢʘ, ʨʘʙʦʪʘʶʱʝʛʦ ʩ ʧʨʦ-

ʛʨʘʤʤʦʡ), ʩʦʜʝʨʞʘʱʘʷ ʚ ʩʝʙʝ ʧʦʣʥʫʶ ʬʫʥʢʮʠʦ-

ʥʘʣʴʥʦʩʪʴ ʠ ʩʧʦʩʦʙʥʘʷ ʜʝʡʩʪʚʦʚʘʪʴ ʦʪʜʝʣʴʥʦ ʥʘ ʣʶ-

ʙʦʤ ʇʂ ʠʟʦʣʠʨʦʚʘʥʥʦ ʦʪ ʜʨʫʛʠʭ ʧʨʠʣʦʞʝʥʠʡ.  

Microsoft Word, Excel, ɹʣʦʢʥʦʪ, ʦʜʥʦʧʦʣʴʟʦʚʘ-

ʪʝʣʴʩʢʠʝ ʠʛʨʳ ï ʚʩʸ ʵʪʦ ʧʨʠʤʝʨʳ ʜʝʩʢʪʦʧʥʳʭ ʧʨʠ-

ʣʦʞʝʥʠʡ; ʪ. ʝ. ʵʪʦ ʚʩʝ ʧʨʠʣʦʞʝʥʠʷ, ʫʩʪʘʥʦʚʣʝʥʥʳʝ 

ʥʘ ʧʝʨʩʦʥʘʣʴʥʦʤ ʢʦʤʧʴʶʪʝʨʝ. ɼʣʷ ʠʭ ʨʘʙʦʪʳ ʥʝʦʙ-

ʭʦʜʠʤʳ ʣʠʰʴ ʜʦʩʪʘʪʦʯʥʳʝ ʘʧʧʘʨʘʪʥʳʝ ʨʝʩʫʨʩʳ 

ʢʦʤʧʴʶʪʝʨʘ, ʩʘʤʦ ʧʨʠʣʦʞʝʥʠʝ ʠ ʥʘʙʦʨ ʙʠʙʣʠʦʪʝʢ, 

ʩʦʜʝʨʞʘʱʠʭ ʬʫʥʢʮʠʠ ʜʣʷ ʨʘʙʦʪʳ ʩ ʧʨʠʣʦʞʝʥʠʝʤ. 

ʅʘʩʪʦʣʴʥʳʝ ʧʨʠʣʦʞʝʥʠʷ ʤʦʛʫʪ ʙʳʪʴ ʪʘʢʞʝ ʠ 

ʤʥʦʛʦʧʦʣʴʟʦʚʘʪʝʣʴʩʢʠʤʠ. ʅʘʧʨʠʤʝʨ, ʨʝʜʘʢʪʦʨ 

ʬʘʡʣʦʚ, ʢʦʪʦʨʳʡ, ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʣʦʛʠʥʘ ʠ ʧʘ-

ʨʦʣʷ, ʚʚʝʜʝʥʥʳʭ ʧʨʠ ʟʘʧʫʩʢʝ, ʙʫʜʝʪ ʜʘʚʘʪʴ ʩʦʦʪʚʝʪ-

ʩʪʚʫʶʱʠʝ ʧʨʠʚʠʣʝʛʠʠ ʠ ʜʦʩʪʫʧ ʢ ʨʘʟʣʠʯʥʳʤ ʬʘʡ-

ʣʘʤ.  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ ʥʝʜʦʩʪʘʪʢʠ 

ʤʦʙʠʣʴʥʳʭ ʧʨʠʣʦʞʝʥʠʡ ʧʝʨʝʜ ʜʝʩʢʪʦʧʥʳʤʠ:  

- ʦʪʩʫʪʩʪʚʠʝ ʤʫʣʴʪʠʵʢʨʘʥʥʦʩʪʠ. ʅʠ ʦʜʥʦ ʠʟ 
ʩʦʚʨʝʤʝʥʥʳʭ ʤʦʙʠʣʴʥʳʭ ʫʩʪʨʦʡʩʪʚ ʥʝ ʧʨʝʜʫʩʤʘʪ-

ʨʠʚʘʝʪ ʪʘʢʠʭ ʛʠʙʢʦʩʪʠ ʠ ʫʥʠʚʝʨʩʘʣʴʥʦʩʪʠ ʚ ʧʦʜ-

ʢʣʶʯʝʥʠʠ ʠ ʥʘʩʪʨʦʡʢʝ ʥʝʩʢʦʣʴʢʠʭ ʧʦʣʥʦʨʘʟʤʝʨ-

ʥʳʭ ʤʦʥʠʪʦʨʦʚ, ʢʘʢ ʦʙʳʯʥʳʡ ʜʝʩʢʪʦʧ. ʈʘʟʫʤʝʝʪʩʷ, 

ʩ ʧʦʤʦʱʴʶ ʩʧʝʮʠʘʣʴʥʳʭ USB-ʘʜʘʧʪʝʨʦʚ ʠ ʤʦʜʫʣʝʡ 

ʨʘʩʰʠʨʝʥʠʷ ʤʦʞʥʦ ʩʨʘʚʥʠʪʝʣʴʥʦ ʙʳʩʪʨʦ ʧʦʜʢʣʶ-

ʯʠʪʴ ʜʚʘ ʠ ʙʦʣʴʰʝ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʜʠʩʧʣʝʝʚ ʢ 

ʧʣʘʥʰʝʪʫ, ʥʦ ʥʝ ʙʝʟ ʩʫʱʝʩʪʚʝʥʥʳʭ ʬʫʥʢʮʠʦʥʘʣʴ-

ʥʳʭ ʦʛʨʘʥʠʯʝʥʠʡ ʠ ʟʘʪʨʘʪ (ʚʘʨʠʘʥʪ ʨʝʰʝʥʠʷ ï 

DisplayPort 1.2 ʠ ʘʥʘʣʦʛʠ). 

ʄʦʜʝʨʥʠʟʘʮʠʷ ʜʝʩʢʪʦʧʘ ʧʨʦʭʦʜʠʪ ʛʦʨʘʟʜʦ 

ʙʳʩʪʨʝʝ ʠ, ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ, ʩ ʤʝʥʴʰʠʤʠ ʟʘ-

ʪʨʘʪʘʤʠ. ɼʘʞʝ, ʝʩʣʠ ʵʪʦ ʥʝ ʚʳʩʦʢʦʧʨʦʠʟʚʦʜʠʪʝʣʴ-

ʥʘʷ ʤʘʱʠʥʘ ʜʣʷ ʨʘʙʦʪʳ ʩ 3D-ʛʨʘʬʠʢʦʡ, ʠʟʥʘʯʘʣʴʥʦ 

ʫʢʦʤʧʣʝʢʪʦʚʘʥʥʘʷ ʥʝʩʢʦʣʴʢʠʤʠ ʧʨʦʬʝʩʩʠʦʥʘʣʴ-

ʥʳʤʠ ʚʠʜʝʦʢʘʨʪʘʤʠ, ʘ ʦʙʳʯʥʳʡ ʜʦʤʘʰʥʠʡ ʧʝʨʩʦ-

ʥʘʣʴʥʳʡ ʢʦʤʧʴʶʪʝʨ, ʪʦ, ʜʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʧʦʜʢʣʶ-

ʯʠʪʴ ʢ ʥʝʤʫ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʤʦʥʠʪʦʨʳ, ʤʦʞʥʦ 

ʣʠʙʦ ʟʘʤʝʥʠʪʴ ʠʤʝʶʱʫʶʩʷ ʚ ʥʝʤ ʚʠʜʝʦʢʘʨʪʫ ʥʘ ʙʦ-

ʣʝʝ ʥʦʚʫʶ ʠ ʬʫʥʢʮʠʦʥʘʣʴʥʫʶ, ʣʠʙʦ ʜʦʩʪʘʚʠʪʴ ʝʱʝ 

ʦʜʥʫ ʩ ʜʨʫʛʦʛʦ ʢʦʤʧʴʶʪʝʨʘ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʙʦʣʝʝ 

ʩʪʘʨʦʛʦ. ʂ ʪʦʤʫ ʞʝ, ʜʣʷ ʧʦʜʢʣʶʯʝʥʠʷ, ʥʘʧʨʠʤʝʨ, 8 

ʤʦʥʠʪʦʨʦʚ ʥʘ ʙʘʟʝ ʦʜʥʦʡ, ʜʘʞʝ ʩʨʘʚʥʠʪʝʣʴʥʦ ʧʨʦ-

ʩʪʦʡ ʨʘʙʦʯʝʡ ʩʪʘʥʮʠʠ, ʧʦʪʨʝʙʫʝʪʩʷ ʚʩʝʛʦ ʜʚʝ ʚʠ-

ʜʝʦʢʘʨʪʳ ʙʶʜʞʝʪʥʦʡ ʢʘʪʝʛʦʨʠʠ ʩ ʧʦʜʜʝʨʞʢʦʡ 4 

ʫʩʪʨʦʡʩʪʚ ʢʘʞʜʘʷ [5]; 

- ʥʝʜʦʩʪʘʪʦʯʥʘʷ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ, ʧʦʞʘ-

ʣʫʡ, ʷʚʣʷʝʪʩʷ ʛʣʘʚʥʳʤ ʥʝʜʦʩʪʘʪʢʦʤ. ʄʦʙʠʣʴʥʳʝ 

ʫʩʪʨʦʡʩʪʚʘ ï ʵʪʦ ʚʩʝʛʜʘ ʢʦʤʧʨʦʤʠʩʩ ʤʝʞʜʫ ʧʨʦʠʟ-

ʚʦʜʠʪʝʣʴʥʦʩʪʴʶ ʠ ʘʚʪʦʥʦʤʥʦʩʪʴʶ. ʉʝʛʦʜʥʷ ʤʥʦʞʝ-

ʩʪʚʦ ʩʤʘʨʪʬʦʥʦʚ ʠ ʧʣʘʥʰʝʪʦʚ, ʦʩʥʘʱʝʥʥʳʭ ʥʦ-

ʚʳʤʠ ʵʢʦʥʦʤʥʳʤʠ ʧʨʦʮʝʩʩʦʨʘʤʠ, ʤʦʛʫʪ ʧʦ ʥʝ-

ʩʢʦʣʴʢʦ ʩʫʪʦʢ ʦʙʭʦʜʠʪʴʩʷ ʙʝʟ ʧʦʜʟʘʨʷʜʢʠ ʠ ʦʯʝʥʴ 

ʭʦʨʦʰʦ ʩʧʨʘʚʣʷʪʴʩʷ ʩ ʦʙʳʯʥʳʤ ʥʘʙʦʨʦʤ ʦʬʠʩʥʳʭ 

ʟʘʜʘʯ. ʅʦ ʢʦʛʜʘ ʜʝʣʦ ʢʘʩʘʝʪʩʷ ʤʥʦʛʦʟʘʜʘʯʥʦʩʪʠ ʠ 
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ʨʝʩʫʨʩʦʝʤʢʠʭ ʧʨʠʣʦʞʝʥʠʡ, ʪʦ ʥʘ ʨʘʚʥʳʭ ʢʦʥʢʫʨʠ-

ʨʦʚʘʪʴ ʩ ʤʦʱʥʳʤʠ ʜʝʩʢʪʦʧʘʤʠ, ʫ ʤʦʙʠʣʴʥʳʭ 

ʫʩʪʨʦʡʩʪʚ ʥʝ ʧʦʣʫʯʘʝʪʩʷ. ʇʦʵʪʦʤʫ, ʜʘʞʝ ʥʝ ʩʤʦʪʨʷ 

ʥʘ ʪʦ, ʯʪʦ ʧʨʦʜʘʞʠ ʧʣʘʥʰʝʪʦʚ ʨʘʩʪʫʪ, ʘ ʜʝʩʢʪʦʧʦʚ 

ʧʦ ʩʪʘʪʠʩʪʠʢʝ ʩʥʠʞʘʶʪʩʷ, ʢ ʧʨʠʤʝʨʫ, ʜʣʷ CAD 

(cʠʩʪʝʤ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʛʦ ʢʦʥʩʪʨʫʠʨʦʚʘʥʠʷ) 

[7], HD ʚʠʜʝʦʤʦʥʪʘʞʘ, ʛʨʘʬʠʯʝʩʢʠ ʥʘʩʳʱʝʥʥʳʭ 

ʧʨʠʣʦʞʝʥʠʡ ʠ ʮʝʣʦʛʦ ʨʷʜʘ ʥʝ ʤʝʥʝʝ çʪʷʞʝʣʳʭè ʟʘ-

ʜʘʯ [3] ʝʱʝ ʜʦʣʛʦ ʙʫʜʫʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʥʘʩʪʦʣʴʥʳʝ 

ʇʂ; 

- ʩʠʥʭʨʦʥʠʟʘʮʠʷ ʬʘʡʣʦʚ ʚ ʦʙʣʘʢʝ. ɿʜʝʩʴ ʧʦʜ-
ʨʘʟʫʤʝʚʘʝʪʩʷ ʧʨʦʙʣʝʤʘ ʙʝʟʦʧʘʩʥʦʩʪʠ ʦʙʣʘʯʥʳʭ 

ʭʨʘʥʠʣʠʱ. ʊʦ ʝʩʪʴ, ʚʘʞʥʳʝ ʜʘʥʥʳʝ ʭʨʘʥʠʪʴ ʣʫʯʰʝ 

ʥʘ ʜʦʤʘʰʥʝʤ ʇʂ, ʢʦʪʦʨʳʡ ʚʩʝʛʜʘ ʤʦʞʝʪ ʧʦʩʣʫʞʠʪʴ 

ʜʦʩʪʘʪʦʯʥʦ ʤʦʱʥʳʤ ʠ ʚʤʝʩʪʠʪʝʣʴʥʳʤ ʬʫʥʢʮʠʦ-

ʥʘʣɹʥʳʤ ʩʝʨʚʝʨʦʤ.  

ɺ ʟʘʢʣʶʯʝʥʠʝ ʩʪʦʠʪ ʩʢʘʟʘʪʴ, ʯʪʦ ʠ ʤʦʙʠʣʴʥʳʝ 

(ʜʦʩʪʫʧʥʦʩʪʴ ʠʥʬʦʨʤʘʮʠʠ), ʠ ʜʝʩʢʪʦʧʥʳʝ ʧʨʠʣʦʞʝ-

ʥʠʷ (ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ) ʫʜʦʙʥʳ ʧʨʠ ʨʝʰʝʥʠʠ ʩʦ-

ʦʪʚʝʪʩʪʚʫʶʱʠʭ ʧʨʠʢʣʘʜʥʳʭ ʟʘʜʘʯ.  

ʅʝ ʩʤʦʪʨʷ ʥʘ ʪʦ, ʯʪʦ ʙʦʣʴʰʘʷ ʯʘʩʪʴ ʦʙʱʝʩʪʚʝʥ-

ʥʦʩʪʠ ʧʝʨʝʰʣʘ ʥʘ ʥʦʩʠʤʫʶ, ʧʦʨʪʘʪʠʚʥʫʶ, ʤʦʙʠʣʴ-

ʥʫʶ ʵʣʝʢʪʨʦʥʠʢʫ, ʢʦʥʝʮ çʵʨʳ ʜʝʩʢʪʦʧʘè ʚʦʚʩʝ ʥʝ 

ʙʣʠʟʦʢ. ʇʦʪʦʤʫ ʯʪʦ ʥʘ ʩʘʤʦʤ ʜʝʣʝ, ʚ ʤʠʨʝ ʝʱʝ 

ʧʨʝʜʦʩʪʘʪʦʯʥʦ ʨʘʟʥʦʡ ʩʪʝʧʝʥʠ ʩʣʦʞʥʦʩʪʠ ʟʘʜʘʯ, 

ʥʘʠʙʦʣʝʝ ʧʦʜʭʦʜʷʱʠʤ ʠʥʩʪʨʫʤʝʥʪʦʤ ʜʣʷ ʨʝʰʝʥʠʷ 

ʢʦʪʦʨʳʭ ʧʦ-ʧʨʝʞʥʝʤʫ ʦʩʪʘʶʪʩʷ çʩʪʘʨʳʝ ʜʦʙʨʳʝ 

ʥʘʩʪʦʣʴʥʳʝ ʢʦʤʧʴʶʪʝʨʳ, ʙʦʣʴʰʠʝ ʠ ʧʦʯʪʠ ʥʝ ʤʦ-

ʙʠʣʴʥʳʝ, ʥʦ ʦʯʝʥʴ ʧʦʣʝʟʥʳʝè. 
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IMPULSE RESISTANCE OF GROUNDING DEVICES OF COMPLICATED GEOMETRIC SHAPE.  

 

ɸʥʥʦʪʘʮʠʷ 

ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʧʦʢʘʟʘʥʦ ʠʤʧʫʣʴʩʥʦʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʟʘʟʝʤʣʷʶʱʠʭ ʫʩʪʨʦʡʩʪʚ ʫʩʣʦʞʥʸʥʥʦʡ ʛʝʦʤʝʪ-

ʨʠʯʝʩʢʦʡ ʬʦʨʤʳ, ʛʦʚʦʨʠʪʩʷ ʦ ʠʦʥʠʟʠʨʦʚʘʥʥʦʡ ʟʦʥʝ ʛʨʫʥʪʘ ʚʦʢʨʫʛ ɿʋ, ʢʦʪʦʨʘʷ ʘʢʪʠʚʥʦ ʫʯʘʩʪʚʫʝʪ ʚ ʧʨʦ-

ʚʦʜʠʤʦʩʪʠ ʠʤʧʫʣʴʩʥʦʛʦ ʪʦʢʘ. 

Abstract 

This article shows the impulse resistance of grounding devices of a complicated geometric shape, talks about 

the ionized zone of the soil around the charger, which is actively involved in the conduction of a pulsed current. 
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ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ɿʘʟʝʤʣʷʶʱʝʝ ʫʩʪʨʦʡʩʪʚʦ; ʠʤʧʫʣʴʩʥʦʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ; ɺʃ; ɿʘʟʝʤʣʠʪʝʣʴ ; ʀʤʧʫʣʴʩ. 

Key words: Grounding device; OHL; Support; Earthing switch; 

 

ʇʨʠ ʨʘʟʨʷʜʝ ʤʦʣʥʠʠ ʥʘ ʧʨʦʚʦʜʘ ɺʃ ʦʥʠ ʦʢʘʟʳ-

ʚʘʶʪʩʷ ʧʦʜ ʦʯʝʥʴ ʚʳʩʦʢʠʤ ʥʘʧʨʷʞʝʥʠʝʤ, ʧʦʨʦʞʜʘ-

ʶʱʠʤ ʠʤʧʫʣʴʩʥʦʝ ʫʚʝʣʠʯʝʥʠʝ ʪʦʢʘ ʩ ʙʦʣʴʰʦʡ ʘʤ-

ʧʣʠʪʫʜʦʡ ʠ ʩʢʦʨʦʩʪʴʶ ʥʘʨʘʩʪʘʥʠʷ. 

ʇʨʠ ʧʨʦʪʝʢʘʥʠʠ ʠʤʧʫʣʴʩʥʳʭ ʪʦʢʦʚ ʚ ʟʘʟʝʤʣʷ-

ʶʱʠʭ ʫʩʪʨʦʡʩʪʚʘʭ ʚʦʟʥʠʢʘʶʪ ʧʝʨʝʭʦʜʥʳʝ ʧʨʦ-

ʮʝʩʩʳ: 

ʚ ʟʘʟʝʤʣʷʶʱʠʭ ʧʨʦʚʦʜʥʠʢʘʭ ʠ ʟʘʟʝʤʣʠʪʝʣʷʭ 

ʧʦʷʚʣʷʶʪʩʷ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʠʥʜʫʢʪʠʚʥʳʝ ʠ ʝʤ-

ʢʦʩʪʥʳʝ ʩʦʧʨʦʪʠʚʣʝʥʠʷ, ʫʚʝʣʠʯʠʚʘʶʱʠʝ ʦʙʱʝʝ ʩʦ-

ʧʨʦʪʠʚʣʝʥʠʝ ɿʋ; 

ʚ ʛʨʫʥʪʝ, ʧʨʠʣʝʛʘʶʱʝʤ ʢ ʟʘʟʝʤʣʠʪʝʣʷʤ, ʨʝʟʢʦ 

ʚʦʟʨʘʩʪʘʝʪ ʥʘʧʨʷʞʝʥʥʦʩʪʴ ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʧʦʣʷ, ʯʘ-

ʩʪʠʮʳ ʛʨʫʥʪʘ ʠʦʥʠʟʠʨʫʶʪʩʷ, ʘ ʠʭ ʩʦʧʨʦʪʠʚʣʝʥʠʝ 

ʪʦʢʫ ʫʤʝʥʴʰʘʝʪʩʷ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʫʤʝʥʴʰʝʥʠʶ ʦʙ-

ʱʝʛʦ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ɿʋ. 

ɺʣʠʷʥʠʝ ʧʝʨʝʭʦʜʥʳʭ ʧʨʦʮʝʩʩʦʚ ʥʘ ʩʦʧʨʦʪʠʚ-

ʣʝʥʠʝ ʩʦʩʨʝʜʦʪʦʯʝʥʥʳʭ ɿʋ (ʚʠʥʪʦʚʳʝ ɿʋ ʦʪʥʦʩʷʪʩʷ 

ʢ ʛʨʫʧʧʝ ʩʦʩʨʝʜʦʪʦʯʝʥʥʳʭ) ʦʮʝʥʠʚʘʝʪʩʷ ʠʤʧʫʣʴʩ-

ʥʳʤ ʢʦʵʬʬʠʮʠʝʥʪʦʤ ʩʦʧʨʦʪʠʚʣʝʥʠʷ -‌̉, ʢʦʪʦʨʳʡ 
ʦʧʨʝʜʝʣʷʝʪʩʷ ʠʟ ʦʪʥʦʰʝʥʠʷ [1] 

‌̞
Ὑ̞

Ὑˏ
                             ρ 

ʛʜʝ Ὑ̞  - ʠʤʧʫʣʴʩʥʦʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ ɿʋ, ʆʤ; 

Ὑˏ  - ʩʦʧʨʦʪʠʚʣʝʥʠʝ ɿʋ ʚ ʩʪʘʮʠʦʥʘʨʥʦʤ ʨʝ-

ʞʠʤʝ, ʆʤ. 

ʇʨʝʜʩʪʘʚʠʚ ʬʦʨʤʫ ʚʠʥʪʦʚʦʛʦ ɿʋ ʚ ʚʠʜʝ ʮʠʣʠʥ-

ʜʨʘ, [3], ʥʘʧʨʷʞʝʥʠʝ ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʧʦʣʷ -Ὗ̞  ʚ 

ʪʦʯʢʝ, ʦʪʩʪʦʷʱʝʡ ʦʪ ʝʛʦ ʫʩʣʦʚʥʦʡ ʦʩʠ ʥʘ ʨʘʩʩʪʦʷ-

ʥʠʠ ὶ̞, ʙʫʜʝʪ [2] 

Ὗ̞
ὍϽ”

ς“Ͻὶ̞Ͻὰ
                    ς 

ʇʦʣʘʛʘʷ, ʯʪʦ ʠʦʥʠʟʠʨʦʚʘʥʥʘʷ ʟʦʥʘ ʛʨʫʥʪʘ ʚʦ-

ʢʨʫʛ ɿʋ ʘʢʪʠʚʥʦ ʫʯʘʩʪʚʫʝʪ ʚ ʧʨʦʚʦʜʠʤʦʩʪʠ ʠʤʧʫʣʴ-

ʩʥʦʛʦ ʪʦʢʘ - Ὅ̞, ʠʟ ʬʦʨʤʫʣʳ (2) ʦʧʨʝʜʝʣʠʤ ʨʘʜʠʫʩ 
ὶ̉ʨʘʚʥʦ ʧʨʦʙʠʚʥʦʤʫ ʥʘʧʨʷʞʝʥʠʶ ʛʨʫʥʪʘ - Ὗ̃ ˝˛ˎ 

Ὗ̞ Ὗ̃ ˝˛ˎ 

ὶ̞
Ὅ̞Ͻ”

ς“ϽὰϽὟ̃ ˝˛ˎ

                       σ 

ʉʦʧʨʦʪʠʚʣʝʥʠʝ ʚʠʥʪʦʚʦʛʦ ɿʋ ʚ ʩʪʘʮʠʦʥʘʨʥʦʤ 

ʨʝʞʠʤʝ ʦʧʨʝʜʝʣʷʝʪʩʷ ʚ ʩʣʫʯʘʝ ʢʦʛʜʘ ʜʣʠʥʘ ʚʠʥʪʦ-

ʚʦʛʦ ɿʋ ὰˏ ʠ ʝʛʦ ʜʠʘʤʝʪʨ Ὠˏ ʨʘʚʥʳ ʛʣʫʙʠʥʝ ʢʦʪʣʦ-
ʚʘʥʘ ὰ̠ ʠ ʝʛʦ ʜʠʘʤʝʪʨʫ Ὠ̠  ʬʦʨʤʫʣʘ ʧʨʠʤʝʪ ʚʠʜ: 

Ὑˏ
”

ς“Ͻὰˏ
ὰὲ
ςὰˏ

Ὠˏ

ρ

ς
ÌÎσ               τ 

ʇʦʜʩʪʘʚʣʷʷ ʚ ʚʳʨʘʞʝʥʠʝ ʟʥʘʯʝʥʠʝ ὶ̞ ˏ ʠʟ 

ʬʦʨʤʫʣʳ (2.80) ʦʧʨʝʜʝʣʠʤ ʠʤʧʫʣʴʩʥʦʝ ʩʦʧʨʦʪʠʚ-

ʣʝʥʠʝ ὙˏȢ̞ 

2ˏȢ̞
ʍ

ςʌÌˏ
ÌÎ
ςʌϽὰˏ5̃ ˝˛ˎ

)̞Ͻʍ

ρ

ς
ÌÎσ     υ 

ʀʤʧʫʣʴʩʥʳʡ ʢʦʵʬʬʠʮʠʝʥʪ ʚʠʥʪʦʚʦʛʦ ɿʋ ʦʧʨʝ-

ʜʝʣʠʪʩʷ ʢʘʢ ʦʪʥʦʰʝʥʠʝ  

‌ˏȢ̞
ὙˏȢ̞
Ὑˏ

ὰὲ
ς“ὰˏϽὟ̃ ˝˛ˎ

Ὅ̞Ͻ”
ρ
ς
ὰὲσ

ὰὲ
ςὰˏ
Ὠˏ

ρ
ς
ὰὲσ

        φ 

Uʇʈʆɹ ʟʘʚʠʩʠʪ ʦʪ ʤʥʦʞʝʩʪʚʘ ʬʘʢʪʦʨʦʚ: ʛʨʫʧʧʳ 

ʠ ʚʣʘʞʥʦʩʪʠ ʛʨʫʥʪʘ; ʢʦʥʩʪʨʫʢʪʠʚʥʦʡ ʬʦʨʤʳ ʠ ʨʘʟ-

ʤʝʨʦʚ ɿʋ; ʩʢʦʨʦʩʪʠ ʥʘʨʘʩʪʘʥʠʷ ʠʤʧʫʣʴʩʥʦʛʦ ʪʦʢʘ, 

ʜʣʠʪʝʣʴʥʦʩʪʠ ʝʛʦ ʧʨʦʪʝʢʘʥʠʷ ʠ ʘʤʧʣʠʪʫʜʳ. ʆʧʨʝ-

ʜʝʣʝʥʠʝ ‌ˏȢ̞ ʠ ʝʛʦ ʪʦʯʥʦʩʪʴ ʩʚʷʟʘʥʳ ʩ ʪʦʯʥʦʩʪʴʶ 

ʠʩʭʦʜʥʳʭ ʧʘʨʘʤʝʪʨʦʚ. 

ʇʨʠʥʠʤʘʷ ʜʣʷ ʫʩʣʦʚʠʡ ʉʝʚʝʨʥʦʛʦ ʂʘʚʢʘʟʘ 

ʩʨʝʜʥʠʝ ʟʥʘʯʝʥʠʷ ʧʘʨʘʤʝʪʨʦʚ ʚ ʫʨʘʚʥʝʥʠʠ (6): 

Ὗ̃ ˝˛ ˎ ʧʨʦʙʠʚʥʦʝ ʥʘʧʨʷʞʝʥʠʝ ʛʨʫʥʪʘ ( ʜʣʷ 

ʩʫʛʣʠʥʢʦʚ -ρπ̃ϳ̍  ); 

Ὅ̞ -ʠʤʧʫʣʴʩʥʳʡ ʪʦʢ ʦʪ ʨʘʟʨʷʜʘ ʤʦʣʥʠʠ ςυϽ
ρπɸ; 
”- ʫʜʝʣʴʥʦʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʛʨʫʥʪʘ 100 ʆʤϽ̍ ; 

ὰˏ - ʜʣʠʥʘ ʚʠʥʪʦʚʦʛʦ ʟʘʟʝʤʣʝʥʠʷ 2,2 ʤ; 

Ὠˏ- ʜʠʘʤʝʪʨ ʚʠʥʪʦʚʦʛʦ ʟʘʟʝʤʣʝʥʠʷ 0,45 ʤ; 

ʆʧʨʝʜʝʣʠʤ ʩʨʝʜʥʶʶ ʚʝʣʠʯʠʥʫ ὙˏȢ̞ 

ὙˏȢ̞
ρππ

ςϽσȟρτϽςȟς
ὰὲ
ςϽσȟρτϽςȟςϽρπ

ςυϽρπϽρππ

ρ

ς
ὰὲσ

ςςȟρ ̨  ̍

ʉʪʘʮʠʦʥʘʨʥʦʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʚʠʥʪʦʚʦʛʦ ɿʋ ʚ 

ʛʨʫʥʪʝ ʩ ʫʜʝʣʴʥʳʤ ʩʦʧʨʦʪʠʚʣʝʥʠʝʤ 100 ʆʤϽʤ ʨʘʚʥʦ 
Ὑˏ σπ ̨  ̍ 

‌ˏȢ̞
ὙˏȢ̞
Ὑˏ

ςςȟρ

σπ
πȟχσ 

ʀʟʤʝʥʝʥʠʷ Ŭɺ.ʀ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʦʩʪʦʷʥʠʷ 

ʫʜʝʣʴʥʦʛʦ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʛʨʫʥʪʘ ʧʦʢʘʟʘʥʳ ʥʘ ʨʠʩ. 

1. ʅʘʧʨʠʤʝʨ: ʧʨʠ ʫʜʝʣʴʥʦʤ ʩʦʧʨʦʪʠʚʣʝʥʠʠ ʛʨʫʥʪʘ 

160 ʆʤ*ʤ, ʠʤʧʫʣʴʩʥʳʡ ʢʦʵʬʬʠʮʠʝʥʪ ʚʠʥʪʦʚʦʛʦ ɿʋ 

ʨʘʚʝʥ 0.6, ʘ ʝʛʦ ʠʤʧʫʣʴʩʥʦʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ 30 0ʤ. 

ʇʨʠ ʪʝʭ ʞʝ ʫʩʣʦʚʠʷʭ ʠʤʧʫʣʴʩʥʳʡ ʢʦʵʬʬʠʮʠʝʥʪ ʘʨ-

ʤʘʪʫʨʥʦʛʦ ʢʘʨʢʘʩʘ ʨʘʚʝʥ 0.48, ʘ ʩʦʧʨʦʪʠʚʣʝʥʠʝ 40 

ʆʤ. 
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ʈʠʩʫʥʦʢ 1 ï ʟʘʚʠʩʠʤʦʩʪʴ ʠʤʧʫʣʴʩʥʳʭ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ɚʀ ʠ ʠʤʧʫʣʴʩʥʦʛʦ ʩʦʧʨʦʪʠʚʣʝʥʠʷ Rʀ  

ʟʘʟʝʤʣʷʶʱʠʭ ʫʩʪʨʦʡʩʪʚ ʦʧʦʨ ʦʪ ʫʜʝʣʴʥʦʛʦ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʛʨʫʥʪʘ.  

1 ï ɚɺʀ ï ʚʠʥʪʦʚʦʛʦ ɿʋ; 2 ï ɚɸʀ ï ʘʨʤʘʪʫʨʥʦʛʦ ʢʘʨʢʘʩʘ (ʝʩʪʝʩʪʚʝʥʥʦʛʦ ɿʋ); 

3 ï Rɺʀ ï ʚʠʥʪʦʚʦʛʦ ɿʋ, ʆʤ;4 ï Rɸʀ ï ʘʨʤʘʪʫʨʥʦʛʦ ʢʘʨʢʘʩʘ, ʆʤ. 

 

ʈʘʩʯʝʪʳ ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʧʦ ʤʝʨʝ ʩʥʠʞʝʥʠʷ 

ʫʜʝʣʴʥʦʛʦ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʛʨʫʥʪʘ, ʠʤʧʫʣʴʩʠʚʥʳʡ 

ʢʦʵʬʬʠʮʠʝʥʪ ɿʋ [4] ʫʚʝʣʠʯʠʚʘʝʪʩʷ. ʕʪʘ ʟʘʢʦʥʦʤʝʨ-

ʥʦʩʪʴ ʦʙʲʷʩʥʷʝʪʩʷ ʪʝʤ, ʯʪʦ ʛʨʫʥʪʳ ʩ ʥʠʟʢʠʤ ɟ 

ʙʦʣʴʰʝ ʥʘʩʳʱʝʥʥʳ ʚʦʜʦʡ, ʢʦʪʦʨʘʷ ʩʣʘʙʦ ʠʦʥʠʟʠ-

ʨʫʝʪʩʷ, ʠ ʢʘʢ ʩʣʝʜʩʪʚʠʝ ʧʨʝʧʷʪʩʪʚʫʝʪ ʩʥʠʞʝʥʠʶ ʠʤ-

ʧʫʣʴʩʥʦʛʦ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ɿʋ [3]. 
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ɸʥʥʦʪʘʮʠʷ 

ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʛʦʚʦʨʠʪʩʷ ʦ ʨʘʟʨʘʙʦʪʢʝ ʩʧʦʩʦʙʦʚ ʠ ʫʩʪʨʦʡʩʪʚ ʩʦʚʝʨʰʝʥʩʪʚʫʶʱʠʭ ʤʝʪʦʜʳ ʠʟʤʝ-

ʨʝʥʠʡ ʫʜʝʣʴʥʦʛʦ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʛʨʫʥʪʘ, ʦ ʧʨʦʚʝʜʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ  

Abstract 

This article talks about the development of methods and devices that improve methods for measuring the 

resistivity of the soil, the studies conducted. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ɿʘʟʝʤʣʷʶʱʝʝ ʫʩʪʨʦʡʩʪʚʦ; ɿʘʟʝʤʣʠʪʝʣʴ; ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʛʨʫʥʪʘ; ʵʣʝʢʪʨʦʜ; ɟ-ʫʜʝʣʴ-

ʥʦʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʟʝʤʣʠ. 

Key words: Grounding device; Grounding conductor; soil resistance; electrode; ɟ-resistivity of the earth. 

 

ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʜʦʩʪʦʚʝʨʥʦʩʪʴ ʠʟ-

ʤʝʨʝʥʠʡ ɟ ʟʘʚʠʩʠʪ ʦʪ ʧʝʨʝʭʦʜʥʦʛʦ ʩʦʧʨʦʪʠʚʣʝʥʠʷ 

çʵʣʝʢʪʨʦʜ-ʟʝʤʣʷè. 

ɺ ʪʝʭʥʠʯʝʩʢʦʡ ʣʠʪʝʨʘʪʫʨʝ [1, 2, 3] ʜʣʷ ʠʟʤʝʨʝ-

ʥʠʡ ɟ ʨʝʢʦʤʝʥʜʫʶʪʩʷ ʵʣʝʢʪʨʦʜʳ ʚ ʚʠʜʝ ʩʪʝʨʞʥʝʡ 

ʮʠʣʠʥʜʨʠʯʝʩʢʦʡ, ʢʦʥʠʯʝʩʢʦʡ ʠʣʠ ʚʠʥʪʦʚʦʡ ʬʦʨʤʳ. 

ʂʘʞʜʳʡ ʵʣʝʢʪʨʦʜ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʬʦʨʤʳ ʠ ʩʧʦ-

ʩʦʙʘ ʧʦʛʨʫʞʝʥʠʷ ʚ ʛʨʫʥʪ ʩʦʟʜʘʝʪ ʩʚʦʡ ʠʥʜʠʚʠʜʫ-

ʘʣʴʥʳʡ ʧʝʨʝʭʦʜʥʦʡ ʢʦʥʪʘʢʪ ʦʪ ʵʣʝʢʪʨʦʜʘ ʢ ʛʨʫʥʪʫ.  

ʆʧʝʨʘʮʠʷ ʫʩʪʘʥʦʚʢʠ ʠ ʜʝʤʦʥʪʘʞʘ ʵʣʝʢʪʨʦʜʦʚ 

ʷʚʣʷʝʪʩʷ ʥʘʠʙʦʣʝʝ ʪʨʫʜʦʝʤʢʦʡ ʠ ʪʷʞʝʣʦʡ, ʩʫʱʝ-

ʩʪʚʝʥʥʦ ʚʣʠʷʝʪ ʥʘ ʪʦʯʥʦʩʪʴ ʠ ʩʪʦʠʤʦʩʪʴ ʠʟʤʝʨʝʥʠʡ 

ɟ. ʕʪʦ ʦʙʲʷʩʥʷʝʪʩʷ ʪʝʤ, ʯʪʦ ʧʨʠ ʟʘʙʠʚʘʥʠʠ ʚʦʢʨʫʛ 

ʵʣʝʢʪʨʦʜʦʚ ʦʙʨʘʟʫʶʪʩʷ ʚʦʨʦʥʢʠ ʩʠʣʴʥʦ ʫʧʣʦʪʥʝʥ-

ʥʦʛʦ ʛʨʫʥʪʘ, ʥʝ ʢʦʥʪʘʢʪʠʨʫʶʱʝʛʦ ʩ ʥʠʤʠ, ʚ ʨʝʟʫʣʴ-

ʪʘʪʝ ʯʝʛʦ ʧʝʨʝʭʦʜʥʦʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ çʵʣʝʢʪʨʦʜ-

ʟʝʤʣʷè ʨʝʟʢʦ ʫʚʝʣʠʯʠʚʘʝʪʩʷ. ʊʘʢ, ʩʦʛʣʘʩʥʦ ʠʩʩʣʝʜʦ-

ʚʘʥʠʷʤ [4], ʦʪʢʣʦʥʝʥʠʷ ʨʝʟʫʣʴʪʘʪʦʚ ʠʟʤʝʨʝʥʠʡ ʦʪ 

ʠʩʪʠʥʥʦʛʦ ʟʥʘʯʝʥʠʷ ɟ ʯʘʩʪʦ ʜʦʭʦʜʠʪ ʜʦ 30 ʧʨʦʮʝʥ-

ʪʦʚ. 

ʉ ʮʝʣʴʶ ʧʦʚʳʰʝʥʠʷ ʪʦʯʥʦʩʪʠ ʠʟʤʝʨʝʥʠʡ, ʩʥʠ-

ʞʝʥʠʷ ʪʨʫʜʦʝʤʢʦʩʪʠ ʠ ʩʪʦʠʤʦʩʪʠ ʨʘʙʦʪ ʧʨʝʜʣʘʛʘ-

ʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʪʴ ʚʤʝʩʪʦ ʪʠʧʦʚʳʭ ʵʣʝʢʪʨʦʜʦʚ 

ʫʩʪʨʦʡʩʪʚʦ ʧʦʟʚʦʣʷʶʱʝʝ ʦʙʣʝʛʯʠʪʴ ʠ ʫʩʢʦʨʠʪʴ ʚʳ-

ʧʦʣʥʝʥʠʝ ʦʧʝʨʘʮʠʠ ʫʩʪʘʥʦʚʢʠ ʠ ʠʟʚʣʝʯʝʥʠʷ ʠʟʤʝ-

ʨʠʪʝʣʴʥʳʭ ʵʣʝʢʪʨʦʜʦʚ ʠʟ ʟʝʤʣʠ, ʫʣʫʯʰʠʪʴ ʠ ʩʪʘʙʠ-

ʣʠʟʠʨʦʚʘʪʴ ʧʝʨʝʭʦʜʥʦʡ ʢʦʥʪʘʢʪ çʵʣʝʢʪʨʦʜ-ʟʝʤʣʷè 

[5]. 

ɺ ʫʩʪʨʦʡʩʪʚʝ, ʨʠʩʫʥʦʢ 1, ʠʩʧʦʣʴʟʫʝʪʩʷ ʠʟʤʝʨʠ-

ʪʝʣʴʥʳʡ ʵʣʝʢʪʨʦʜ 1, ʩʥʘʙʞʝʥʥʳʡ ʨʫʢʦʷʪʢʘʤʠ 2, ʚʳ-

ʧʦʣʥʝʥʥʳʡ ʩʦ ʰʪʝʧʩʝʣʴʥʳʤ ʨʘʟʲʝʤʦʤ 3 ʠ ʭʦʜʦʚʦʡ 

ʫʧʦʨʥʦʡ ʦʜʥʦʟʘʭʦʜʥʦʡ ʨʝʟʴʙʦʡ 4. 

ɼʣʷ ʧʦʛʨʫʞʝʥʠʷ ʚ ʟʝʤʣʶ ʵʣʝʢʪʨʦʜʘ 1 ʚ ʫʩʪʨʦʡ-

ʩʪʚʝ ʠʩʧʦʣʴʟʫʝʪʩʷ ʦʧʦʨʥʘʷ ʧʣʠʪʘ 5 ʩ ʥʘʧʨʘʚʣʷʶʱʝʡ 

ʛʘʡʢʦʡ 6. 

ʋʩʪʨʦʡʩʪʚʦ ʨʘʙʦʪʘʝʪ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ. ʅʘ 

ʤʝʩʪʝ, ʚʳʙʨʘʥʥʦʤ ʜʣʷ ʤʦʥʪʘʞʘ ɿʋ ʵʣʝʢʪʨʦʫʩʪʘ-

ʥʦʚʢʠ, ʫʩʪʘʥʘʚʣʠʚʘʶʪ ʦʧʦʨʥʫʶ ʧʣʠʪʫ ʜʣʷ ʦʧʝʨʘʪʦ-

ʨʦʚ. ʅʘ ʦʧʦʨʥʫʶ ʧʣʠʪʫ ʩʪʘʥʦʚʠʪʩʷ ʦʧʝʨʘʪʦʨ, ʚʨʘ-

ʱʘʝʪ ʵʣʝʢʪʨʦʜ ʟʘ ʨʫʢʦʷʪʢʠ, ʚʚʠʥʯʠʚʘʝʪ ʝʛʦ ʚ 

ʥʘʧʨʘʚʣʷʶʱʫʶ ʛʘʡʢʫ ʠ ʜʘʣʝʝ ʚ ʟʝʤʣʶ. 
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ʈʠʩ. 1. ʋʩʪʨʦʡʩʪʚʦ ʜʣʷ ʠʟʤʝʨʝʥʠʷ ʫʜʝʣʴʥʦʛʦ ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʛʨʫʥʪʘ  

(ʦʙʦʟʥʘʯʝʥʠʷ ʚ ʪʝʢʩʪʝ) 

 

ʇʦʣʦʞʠʪʝʣʴʥʳʡ ʵʬʬʝʢʪ ʫʩʪʨʦʡʩʪʚʘ ʜʣʷ ʠʟʤʝ-

ʨʝʥʠʷ ɟ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʩʥʠʞʝʥʠʠ ʪʨʫʜʦʚʳʭ ʟʘʪʨʘʪ 

ʥʘ ʠʟʤʝʨʝʥʠʷ, ʧʦʚʳʰʝʥʠʠ ʪʦʯʥʦʩʪʠ ʠ ʜʦʩʪʦʚʝʨʥʦ-

ʩʪʠ ʠʟʤʝʨʝʥʠʡ. 

ʇʨʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ ɿʋ ʵʣʝʢʪʨʦʫʩʪʘʥʦʚʦʢ ʦʩ-

ʥʦʚʥʳʤ ʠʩʭʦʜʥʳʤ ʧʘʨʘʤʝʪʨʦʤ ʷʚʣʷʝʪʩʷ ɟ. ɽʛʦ ʟʥʘ-

ʯʝʥʠʝ ʨʘʩʩʯʠʪʳʚʘʶʪ ʧʫʪʝʤ ʫʤʥʦʞʝʥʠʷ ʠʟʤʝʨʝʥ-

ʥʦʛʦ ʚ ʧʦʣʝʚʳʭ ʫʩʣʦʚʠʷʭ ʥʘ ʧʣʦʱʘʜʢʝ ʧʨʝʜʧʦʣʘʛʘ-

ʝʤʦʛʦ ʨʘʩʧʦʣʦʞʝʥʠʷ ɿʋ ʢʘʞʫʱʝʛʦʩʷ ʫʜʝʣʴʥʦʛʦ 
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ʩʦʧʨʦʪʠʚʣʝʥʠʷ ɟʂ ʥʘ ʢʦʵʬʬʠʮʠʝʥʪ ʂ ʩʝʟʦʥʥʳʭ ʠʟ-

ʤʝʥʝʥʠʡ ʫʜʝʣʴʥʦʛʦ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʛʨʫʥʪʘ, ʟʘʚʠʩʷ-

ʱʠʡ ʦʪ ʝʛʦ ʩʪʨʦʝʥʠʷ, ʚʣʘʞʥʦʩʪʠ ʠ ʫʩʣʦʚʠʡ ʠʟʤʝʨʝ-

ʥʠʡ ɟʂ [6]. 

ʕʣʝʢʪʨʠʯʝʩʢʠʝ ʩʧʦʩʦʙʳ ʠʟʤʝʨʝʥʠʷ ɟ (ɺʕɿ ʠ 

çʧʨʦʙʥʦʛʦ ʵʣʝʢʪʨʦʜʘè) ʥʝ ʧʦʟʚʦʣʷʶʪ ʪʦʯʥʦ ʦʧʨʝʜʝ-

ʣʷʪʴ ʢʦʵʬʬʠʮʠʝʥʪ ʩʝʟʦʥʥʳʭ ʠʟʤʝʥʝʥʠʡ ɟ - ʂ ʜʣʷ 

ʢʘʞʜʦʛʦ ʢʦʥʢʨʝʪʥʦʛʦ ɿʋ ʦʥ ʯʘʩʪʦ ʧʨʠʥʠʤʘʶʪʩʷ 

ʩʫʙʲʝʢʪʠʚʥʳʤ ʨʝʰʝʥʠʷʤʠ ʠʟʳʩʢʘʪʝʣʝʡ. ɼʣʷ ʦʧʨʝ-

ʜʝʣʝʥʠʷ ʂ ʤʦʞʥʦ ʚʦʩʧʦʣʴʟʦʚʘʪʴʩʷ ʣʘʙʦʨʘʪʦʨʥʳʤ 

ʩʧʦʩʦʙʦʤ ʠʟʤʝʨʝʥʠʷ ɟ [7]. ʀʩʢʫʩʩʪʚʝʥʥʦ ʫʚʣʘʞʥʷʷ 

ʠʩʧʳʪʳʚʘʝʤʳʡ ʦʙʨʘʟʝʮ ʛʨʫʥʪʘ ʠ ʠʟʤʝʨʷʷ ɟ ʧʨʠ ʨʘʟ-

ʥʦʡ ʚʣʘʞʥʦʩʪʠ, ʣʘʙʦʨʘʪʦʨʥʳʡ ʩʧʦʩʦʙ ʧʦʟʚʦʣʷʝʪ 

ʦʧʨʝʜʝʣʠʪʴ ʂ ʩ ʙʦʣʝʝ ʚʳʩʦʢʦʡ ʪʦʯʥʦʩʪʴʶ. 

ʉ ʮʝʣʴʶ ʦʙʲʝʜʠʥʝʥʠʷ ʧʨʝʠʤʫʱʝʩʪʚ ʵʣʝʢʪʨʠʯʝ-

ʩʢʠʭ ʠ ʣʘʙʦʨʘʪʦʨʥʳʭ ʩʧʦʩʦʙʦʚ ʠʟʤʝʨʝʥʠʡ ʨʘʟʨʘʙʦ-

ʪʘʥ ʣʘʙʦʨʘʪʦʨʥʦ-ʧʦʣʝʚʦʡ ʩʧʦʩʦʙ ʠ ʫʩʪʨʦʡʩʪʚʦ ʜʣʷ 

ʝʛʦ ʨʝʘʣʠʟʘʮʠʠ [8, 9, 10, 11, 12]. ɽʛʦ ʦʩʦʙʝʥʥʦʩʪʴ 

ʩʦʩʪʦʠʪ ʚ ʪʦʤ, ʯʪʦ ʠʟʤʝʨʝʥʠʷ ʧʨʦʚʦʜʷʪ ʥʝʧʦʩʨʝʜ-

ʩʪʚʝʥʥʦ ʚ ʟʝʤʣʝ ʥʘ ʦʙʨʘʟʮʝ, ʵʣʝʢʪʨʠʯʝʩʢʠ ʠʟʦʣʠʨʦ-

ʚʘʥʥʦʤ ʦʪ ʧʨʠʣʝʛʘʶʱʝʡ ʤʘʩʩʳ ʛʨʫʥʪʘ ʠ ʧʨʝʜʩʪʘʚ-

ʣʷʶʱʠʡ ʩʦʙʦʡ ʚʝʨʪʠʢʘʣʴʥʳʡ ʨʘʟʨʝʟ ʠʟʤʝʨʷʝʤʦʛʦ 

ʫʯʘʩʪʢʘ ʛʨʫʥʪʘ ʙʝʟ ʥʘʨʫʰʝʥʠʷ ʝʛʦ ʝʩʪʝʩʪʚʝʥʥʦʡ 

ʩʪʨʫʢʪʫʨʳ ʠ ʩʤʝʰʠʚʘʥʠʷ ʛʦʨʠʟʦʥʪʘʣʴʥʳʭ ʩʣʦʝʚ, ʘ 

ʠʟʤʝʨʠʪʝʣʴʥʦʝ ʥʘʧʨʷʞʝʥʠʝ ʧʦʜʚʦʜʷʪ ʢ ʦʙʨʘʟʮʫ ʩ 

ʧʦʤʦʱʴʶ ʵʣʝʢʪʨʦʜʦʚ ʢʦʥʪʘʢʪʠʨʫʶʱʠʭ: ʩ ʚʝʨʭʥʠʤ 

ʪʦʨʮʦʤ ʦʙʨʘʟʮʘ ï ʧʦ ʮʝʥʪʨʫ ʥʘʨʫʞʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ, 

ʩ ʥʠʞʥʠʤ ʪʦʨʮʦʤ ï ʧʦ ʧʝʨʠʤʝʪʨʫ ʥʘʨʫʞʥʦʡ ʧʦʚʝʨʭ-

ʥʦʩʪʠ, ʧʨʠ ʵʪʦʤ ʩʦʙʣʶʜʘʶʪ ʫʩʣʦʚʠʝ, ʯʪʦʙʳ ʜʣʠʥʘ 

ʦʙʨʘʟʮʘ h ʨʘʚʥʷʣʘʩʴ ʠʣʠ ʧʨʝʚʳʰʘʣʘ ʝʛʦ ʧʷʪʠʢʨʘʪ-

ʥʳʡ ʜʠʘʤʝʪʨ ʦʙʨʘʟʝʮ ʠʟ ʟʝʤʣʠ [13, 14]. 

ʉʫʱʥʦʩʪʴ ʫʩʪʨʦʡʩʪʚʘ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ 

ʦʥʦ ʚʳʧʦʣʥʝʥʦ ʚ ʚʠʜʝ ʜʠʵʣʝʢʪʨʠʯʝʩʢʦʡ ʪʨʫʙʳ, ʪʦ-

ʨʝʮ ʥʠʞʥʝʛʦ ʦʩʥʦʚʘʥʠʷ ʢʦʪʦʨʦʡ ʦʩʥʘʱʘʝʪʩʷ ʪʦʢʦ-

ʚʳʤ ʵʣʝʢʪʨʦʜʦʤ ʩ ʧʠʣʦʦʙʨʘʟʥʳʤʠ ʟʫʙʴʷʤʠ, ʨʠʩʫ-

ʥʦʢ 2 [15]. 

 
ʈʠʩ. 2 - ʋʩʪʨʦʡʩʪʚʦ ʜʣʷ ʠʟʤʝʨʝʥʠʷ ʫʜʝʣʴʥʦʛʦ ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʟʝʤʣʠ  

1 ï ʪʨʫʙʘ ʜʠʵʣʝʢʪʨʠʯʝʩʢʘʷ; 2 ï ʵʣʝʢʪʨʦʜ ʪʦʨʮʝʚʦʡ; 3 ï ʟʫʙʴʷ; 4 ï ʵʣʝʢʪʨʦʜʳ ʠʟʤʝʨʠʪʝʣʴʥʳʝ; 

5 ï ʧʨʦʚʦʜʥʠʢʠ; 6 ï ʢʦʥʪʘʢʪʳ; 7 ï ʩʪʦʡʢʠ; 8 ï ʰʘʨʥʠʨʳ; 9 ï ʰʪʘʥʛʘ; 10 ï ʵʣʝʢʪʨʦʜ; 

11 ï ʰʘʡʙʘ ʧʨʠʞʠʤʥʘʷ; 12 ï ʦʙʨʘʟʝʮ ʟʝʤʣʠ. 

 

ʂʨʦʤʝ ʫʢʘʟʘʥʥʦʛʦ, ʧʨʝʜʣʘʛʘʝʤʳʡ ʩʧʦʩʦʙ ʧʦʟ-

ʚʦʣʷʝʪ ʦʧʨʝʜʝʣʠʪʴ ɟ ʦʙʨʘʟʮʘ ʟʝʤʣʠ ʚ ʝʩʪʝʩʪʚʝʥʥʦʤ 

ʩʦʩʪʦʷʥʠʠ ʥʘ ʤʦʤʝʥʪ 100% ʫʚʣʘʞʥʝʥʠʷ, ʥʘʧʨʠʤʝʨ: 

ʧʨʠ ʪʘʷʥʠʠ ʩʥʝʛʘ, ʣʠʚʥʝʚʳʭ ʜʦʞʜʷʭ ʠ ʚ ʜʨʫʛʠʭ ʩʣʫ-

ʯʘʷʭ [16]. 

ʇʦʣʝʚʳʝ ʠʟʳʩʢʘʥʠʷ ʥʘ ʤʝʩʪʥʦʩʪʠ ʚ ʨʘʡʦʥʘʭ ʠ 

ʧʦʩʝʣʝʥʠʷʭ ʧʨʝʜʧʦʣʘʛʘʝʤʦʛʦ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ɺʃ ʷʚ-

ʣʷʶʪʩʷ ʥʘʠʙʦʣʝʝ ʜʦʨʦʛʦʩʪʦʷʱʝʡ ʯʘʩʪʴʶ ʧʨʦʝʢʪʠ-

ʨʦʚʘʥʠʷ ʚ ʩʚʷʟʠ ʩ ʪʝʤ, ʯʪʦ ʢ ʠʟʳʩʢʘʥʠʷʤ ʧʨʠʚʣʝʢʘ-

ʶʪʩʷ ʥʘʠʙʦʣʝʝ ʢʚʘʣʠʬʠʮʠʨʦʚʘʥʥʳʝ ʩʧʝʮʠʘʣʠʩʪʳ, 

ʚʳʧʦʣʥʷʶʱʠʝ ʨʘʙʦʪʳ ʨʘʟʲʝʟʜʥʦʛʦ ʭʘʨʘʢʪʝʨʘ ʚ ʥʝ-

ʙʣʘʛʦʧʨʠʷʪʥʳʭ ʫʩʣʦʚʠʷʭ. 

ʉʧʦʩʦʙ [18] ʠ ʫʩʪʨʦʡʩʪʚʘ [19] ʧʦʟʚʦʣʷʶʱʠʝ 

ʫʩʢʦʨʠʪʴ, ʧʦʚʳʩʠʪʴ ʢʘʯʝʩʪʚʦ ʠ ʫʜʝʰʝʚʠʪʴ ʩʪʦʠ-

ʤʦʩʪʴ ʠʟʤʝʨʝʥʠʷ ɟ . 

ʆʜʥʘʢʦ ʧʨʝʜʣʘʛʘʝʤʳʝ ʫʩʪʨʦʡʩʪʚʘ ʥʝ ʤʦʛʫʪ 

ʧʦʣʥʦʩʪʴʶ ʨʝʰʠʪʴ ʚʩʝ ʧʨʦʙʣʝʤʳ ʩʚʷʟʘʥʥʳʝ ʩ ʦʧʨʝ-

ʜʝʣʝʥʠʝʤ ɟ ʛʨʫʥʪʘ ʜʣʷ ʢʘʞʜʦʡ ʢʦʥʢʨʝʪʥʦʡ ʦʧʦʨʳ. 

ʅʘʠʙʦʣʝʝ ʨʘʮʠʦʥʘʣʴʥʳʤ ʨʝʰʝʥʠʝʤ ʷʚʣʷʝʪʩʷ 

ʠʟʤʝʨʝʥʠʝ ɟ ʚ ʤʦʤʝʥʪ ʙʫʨʝʥʠʷ ʢʦʪʣʦʚʘʥʘ ʜʣʷ ʫʩʪʘ-

ʥʦʚʢʠ ʦʧʦʨʳ ɺʃ, ʧʨʠʯʝʤ ʠʟʤʝʨʝʥʠʷ ʜʦʣʞʥʳ ʧʨʦʚʦ-

ʜʠʪʴʩʷ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʚ ʢʦʪʣʦʚʘʥʝ.  

ʊʝʭʥʦʣʦʛʠʷ ʠʟʤʝʨʝʥʠʡ ɟ ʚʢʣʶʯʘʝʪ ʩʣʝʜʫʶʱʠʝ 

ʦʧʝʨʘʮʠʠ. ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʧʨʦʝʢʪʦʤ, ʚʜʦʣʴ ʪʨʘʩʩʳ 

ɺʃ ʚʳʙʠʨʘʶʪ ʤʝʩʪʘ ʨʘʩʧʦʣʦʞʝʥʠʷ ʦʧʦʨ ʠ ʦʪʤʝ-

ʯʘʶʪ ʠʭ ʥʘ ʤʝʩʪʥʦʩʪʠ ʟʥʘʢʘʤʠ ï ʧʠʢʝʪʘʤʠ. ɹʫ-

ʨʠʣʴʥʦ-ʢʨʘʥʦʚʫʶ ʤʘʰʠʥʫ ʫʩʪʘʥʘʚʣʠʚʘʶʪ ʥʘ ʧʠʢʝʪ 

ʠ ʙʫʨʷʪ ʢʦʪʣʦʚʘʥ ʥʘ ʧʨʦʝʢʪʥʫʶ ʛʣʫʙʠʥʫ. ʇʦʩʣʝ ʠʟ-

ʚʣʝʯʝʥʠʷ ʙʫʨʘ ʠ ʟʘʯʠʩʪʢʠ ʢʦʪʣʦʚʘʥʘ ʦʪ ʦʩʳʧʘʚ-

ʰʝʡʩʷ ʟʝʤʣʠ ʚ ʙʦʢʦʚʳʝ ʩʪʝʥʢʠ ʢʦʪʣʦʚʘʥʘ ʧʦ ʚʝʨʪʠ-

ʢʘʣʠ ʫʩʪʘʥʘʚʣʠʚʘʶʪ ʠʟʤʝʨʠʪʝʣʴʥʳʝ ʵʣʝʢʪʨʦʜʳ ʩ 

ʧʦʤʦʱʴʶ ʫʩʪʨʦʡʩʪʚʘ. ʂʘʞʜʳʡ ʵʣʝʢʪʨʦʜ ʦʪʜʝʣʴʥʳʤ 

ʧʨʦʚʦʜʥʠʢʦʤ ʧʨʠʩʦʝʜʠʥʷʝʪʩʷ ʢ ʟʘʞʠʤʘʤ ʠʟʤʝʨʠ-

ʪʝʣʴʥʳʭ ʧʨʠʙʦʨʦʚ ʠ ʢ ʠʩʪʦʯʥʠʢʫ ʪʦʢʘ. 
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PROVIDING INFORMATION PROTECTION IN THE COMPANY FROM UNAUTHORIZED 

ACCESS BY MEANS OF DOMESTIC PRODUCTS OF INFORMATION PROTECTION TOOLS  

 

ɸʥʥʦʪʘʮʠʷ. 

ʈʘʩʩʤʦʪʨʝʥʳ ʧʨʦʛʨʘʤʤʥʦ-ʘʧʧʘʨʘʪʥʳʝ ʤʝʪʦʜʳ ʦʙʝʩʧʝʯʝʥʠʷ ʟʘʱʠʪʳ ʦʪ ʥʝʩʘʥʢʮʠʦʥʠʨʦʚʘʥʥʦʛʦ ʜʦ-

ʩʪʫʧʘ. ʇʨʝʜʩʪʘʚʣʝʥʳ ʠ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʳ ʥʘʠʙʦʣʝʝ ʧʦʧʫʣʷʨʥʳʝ ʧʨʦʜʫʢʪʳ ʩʨʝʜʩʪʚ ʟʘʱʠʪʳ ʠʥʬʦʨʤʘʮʠʠ 

ʦʪ ʥʝʩʘʥʢʮʠʦʥʠʨʦʚʘʥʥʦʛʦ ʜʦʩʪʫʧʘ ʢ ʠʥʬʦʨʤʘʮʠʠ. 

Annotation. 

The software and hardware methods to ensure protection against unauthorized access are considered. The 

most popular information protection products from unauthorized access to information are presented and ana-

lyzed. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʅʝʩʘʥʢʮʠʦʥʠʨʦʚʘʥʥʳʡ ʜʦʩʪʫʧ, ʩʨʝʜʩʪʚʘ ʟʘʱʠʪʳ ʠʥʬʦʨʤʘʮʠʠ, ʧʨʦʛʨʘʤʤʥʦ-ʘʧʧʘ-

ʨʘʪʥʳʝ ʩʨʝʜʩʪʚʘ. 

Key words: Unauthorized access, information security tools, hardware and software. 

 

ɺʚʝʜʝʥʠʝ.  

ɺ ʩʦʚʨʝʤʝʥʥʦʤ ʤʠʨʝ ʦʪʝʯʝʩʪʚʝʥʥʘʷ ʧʨʦʤʳʰ-

ʣʝʥʥʦʩʪʴ ʚ ʩʬʝʨʝ ʟʘʱʠʪʳ ʠʥʬʦʨʤʘʮʠʠ (ɿʀ) ʦʪ ʥʝ-

ʩʘʥʢʮʠʦʥʠʨʦʚʘʥʥʦʛʦ ʜʦʩʪʫʧʘ (ʅʉɼ) ʠʤʝʝʪ ʰʠʨʦ-

ʢʠʡ ʚʳʙʦʨ ʩʝʨʪʠʬʠʮʠʨʦʚʘʥʥʳʭ ʩʨʝʜʩʪʚ ʟʘʱʠʪʳ ʠʥ-

ʬʦʨʤʘʮʠʠ (ʉɿʀ). ʉʫʱʝʩʪʚʫʶʪ ʜʚʘ ʥʘʧʨʘʚʣʝʥʠʷ, ʧʦ 

ʢʦʪʦʨʳʤ ʨʘʟʚʠʚʘʝʪʩʷ ʟʘʱʠʪʝ ʠʥʬʦʨʤʘʮʠʠ ʦʪ ʅʉɼ: 

¶ ʧʨʦʛʨʘʤʤʥʦ-ʘʧʧʘʨʘʪʥʳʡ ʤʦʜʫʣʴ; 

¶ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʡ ʧʨʦʛʨʘʤʤʥʳʡ ʤʦ-

ʜʫʣʴ. 

ɺʘʞʥʦ ʧʦʤʥʠʪʴ, ʯʪʦ ʢʘʞʜʦʡ ʩʠʩʪʝʤʝ ʧʨʠʩʫʱʝ 

ʩʚʦʠ ʦʩʦʙʝʥʥʦʩʪʠ (ʩʪʦʡʢʦʩʪʴ ʢʦ ʚʟʣʦʤʫ, ʩʦʚʝʨʰʝʥ-

ʥʦʩʪʴ), ʢʦʪʦʨʫʶ ʥʝʦʙʭʦʜʠʤʦ ʫʯʠʪʳʚʘʪʴ ʧʨʠ ʚʳʙʦʨʝ 

ʉɿʀ ʩ ʧʦʢʘʟʘʪʝʣʷʤʠ ʵʬʬʝʢʪʠʚʥʦʩʪʠ: 

¶ ʟʘʱʠʪʘ ʩʠʩʪʝʤʳ ʥʝ ʥʠʞʝ ʟʘʜʘʥʥʦʛʦ ʫʨʦʚʥʷ; 

¶ ʵʢʦʥʦʤʠʯʝʩʢʘʷ ʩʦʩʪʘʚʣʷʶʱʘʷ ʉɿʀ ʦʪ 

ʅʉɼ; 

¶ ʚʨʝʤʷ ʙʝʟʦʧʘʩʥʦʛʦ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʟʘ-
ʱʠʱʘʝʤʦʡ ʩʠʩʪʝʤʳ. 

ʎʝʣʴ ʩʪʘʪʴʠ ï ɻ ʪʦ ʧʨʦʚʝʩʪʠ ʦʙʟʦʨ ʧʨʝʜʩʪʘʚʣʝʥ-

ʥʳʭ ʉɿʀ ʥʘ ʨʦʩʩʠʡʩʢʦʤ ʨʳʥʢʝ ʩʦʛʣʘʩʥʦ ʠʭ ʧʨʝʜʣʦ-

ʞʝʥʥʦʤʫ ʬʫʥʢʮʠʦʥʘʣʫ, ʚʳʚʝʩʪʠ ʫʥʠʚʝʨʩʘʣʴʥʳʡ 

ʤʝʪʦʜ ʧʨʦʚʝʜʝʥʠʷ ʘʥʘʣʠʟʘ ʉɿʀ ʦʪ ʅʉɼ ʧʫʪʝʤ: 

¶ ʩʦʩʪʘʚʣʝʥʠʷ ʪʘʙʣʠʮʳ ʬʘʢʪʦʨʦʚ, ʧʦ ʢʦʪʦ-
ʨʳʤ ʚʳʚʦʜʠʪʩʷ ʦʙʲʝʢʪʠʚʥʦʝ ʩʨʘʚʥʝʥʠʝ ʉɿʀ ʦʪ 

ʅʉɼ; 

¶ ʪʘʙʣʠʮʳ ʬʘʢʪʦʨʦʚ, ʟʘʧʦʣʥʷʶʱʠʝ ʟʥʘʯʝʥʠʝ 
ʜʣʷ ʢʘʞʜʦʛʦ ʠʩʩʣʝʜʫʝʤʦʛʦ ʉɿʀ ʦʪ ʅʉɼ; 

¶ ʩʫʤʤʠʨʦʚʘʥʠʝ ʟʥʘʯʝʥʠʡ ʚʳʷʚʣʝʥʥʳʭ ʬʘʢ-
ʪʦʨʦʚ; 

¶ ʩʨʘʚʥʝʥʠʝ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʢʘʞʜʦʛʦ ʉɿʀ ʦʪ 
ʅʉɼ. 

ʇʨʠ ʫʯʝʪʝ ʜʘʥʥʳʭ ʬʘʢʪʦʨʦʚ ʙʫʜʝʪ ʩʜʝʣʘʥ ʚʳ-

ʚʦʜ. 

1. ʆʩʥʦʚʥʘʷ ʯʘʩʪʴ.  

ʇʨʠʥʷʪʦ ʩʯʠʪʘʪʴ, ʯʪʦ ʧʦʢʘʟʘʪʝʣʴ ʟʘʱʠʱʝʥʥʦ-

ʩʪʠ ʨʝʩʫʨʩʦʚ ʦʪʦʙʨʘʞʘʝʪ ʟʘʱʠʱʝʥʥʦʩʪʴ ʠʥʬʦʨʤʘ-

ʮʠʠ ʚ ʩʠʩʪʝʤʝ [2,3], ʘ ʜʣʷ ʦʮʝʥʢʠ ʩʠʩʪʝʤʳ ʠʩʧʦʣʴ-

ʟʫʶʪʩʷ ʢʦʤʧʣʝʢʩʥʳʝ ʧʦʢʘʟʘʪʝʣʠ, ʢʦʪʦʨʳʝ ʦʪʦʙʨʘ-

ʞʘʝʪ ʧʨʦʮʝʩʩʳ ʢʦʥʪʨʦʣʷ, ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ 

ʟʘʱʠʱʝʥʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʠ ʧʨʦʮʝʩʩʳ ʥʘʨʫʰʝʥʠʷ 
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ʙʝʟʦʧʘʩʥʦʩʪʠ ʩʠʩʪʝʤʳ [1]. ʉʦʛʣʘʩʥʦ ʩʪʘʪʠʩʪʠʢʝ ʟʘ 

2018 ʛʦʜ ʠʟʚʝʩʪʥʦ, ʯʪʦ ʛʣʘʚʥʳʤ ʬʘʢʪʦʨʦʤ ʧʨʠ ʦʨʛʘ-

ʥʠʟʘʮʠʠ ʟʘʱʠʪʳ ʷʚʣʷʝʪʩʷ ʩʪʨʘʭ ʧʦʪʝʨʠ ʜʝʥʝʞʥʳʭ 

ʩʨʝʜʩʪʚ ʥʘ ʰʪʨʘʬʘʭ ʦʪ: 

 

 
ʈʠʩʫʥʦʢ 1. ɺʠʜʳ ʧʦʪʝʨʠ ʜʝʥʝʞʥʳʭ ʩʨʝʜʩʪʚ ʥʘ ʰʪʨʘʬʘʭ 

 

ɼʣʷ ʙʦʣʴʰʠʥʩʪʚʘ ʦʧʨʦʰʝʥʥʳʭ ʢʦʤʧʘʥʠʡ ʚʦ-

ʧʨʦʩ ʦ ʩʪʦʠʤʦʩʪʠ ʫʩʣʫʛ ʩʪʦʠʪ ʥʘ ʚʝʜʫʱʝʡ ʧʦʟʠʮʠʠ, 

ʚʪʦʨʳʤ ʬʘʢʪʦʨʦʤ ʷʚʣʷʝʪʩʷ ʩʢʦʨʦʩʪʴ ʚʥʝʜʨʝʥʠʷ ʠ 

ʨʝʘʣʠʟʘʮʠʷ ʧʨʦʝʢʪʘ. ɼʣʷ ʨʝʰʝʥʠʷ ʟʘʜʘʯ ʛʦʩʪʘʡʥʳ 

ʧʦʢʘʟʘʪʝʣʠ ʘʥʘʣʦʛʠʯʥʳ. 

ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʤʦʞʥʦ ʚʳʷʚʠʪʴ 

ʩʣʝʜʫʶʱʫʶ ʢʦʥʮʝʧʮʠʶ, ʯʪʦ ʢʦʤʤʝʨʯʝʩʢʠʭ ʢʣʠʝʥ-

ʪʦʚ ʠ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʟʘʢʘʟʯʠʢʦʚ ʧʨʠ ʚʳʙʦʨʝ ʉɿʀ 

ʦʪ ʅʉɼ ʠʥʪʝʨʝʩʫʶʪ ʬʘʢʪʦʨʳ: 

¶ ɺʳʧʦʣʥʝʥʠʝ ʪʨʝʙʦʚʘʥʠʡ ʨʫʢʦʚʦʜʷʱʠʭ ʜʦ-
ʢʫʤʝʥʪʦʚ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ; 

¶ ɺʣʠʷʥʠʝ ʉɿʀ ʥʘ ʨʘʙʦʪʫ ʢʦʤʧʴʶʪʝʨʘ ʠ ʝʛʦ 
ʧʨʦʮʝʩʩʦʚ; 

¶ ʉʦʚʤʝʩʪʠʤʦʩʪʴ ʦʧʝʨʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ 

(ʆʉ) ʢʦʤʧʴʶʪʝʨʘ ʠ ʉɿʀ. 

¶ ʇʨʦʩʪʘʷ ʫʩʪʘʥʦʚʢʘ ʉɿʀ, ʢʦʪʦʨʘʷ ʥʝ ʪʨʝ-
ʙʫʝʪ ʚʤʝʰʘʪʝʣʴʩʪʚʘ ʩʧʝʮʠʘʣʠʩʪʘ. 

ʉʦʛʣʘʩʥʦ ʩʪʘʪʠʩʪʠʢʝ ʦʙ ʠʥʮʠʜʝʥʪʘʭ ʠʥʬʦʨʤʘ-

ʮʠʦʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ (ʀɹ) ʚ 2018 ʛʦʜʫ, ʚʳʷʚʣʝʥʳ 

ʪʠʧʳ (ʨʠʩ.2): 

 

 
ʈʠʩʫʥʦʢ 2. ɿʘʨʝʛʠʩʪʨʠʨʦʚʘʥʥʳʝ ʠʥʮʠʜʝʥʪʳ ʀɹ ʧʦ ʪʠʧʘʤ ʟʘ 2018 ʛʦʜ 

 

ʉʨʘʚʥʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ n ʉɿʀ ʦʪ ʅʉɼ ʤʦʞʥʦ 

ʚʳʷʚʠʪʴ ʚ ʬʦʨʤʫʣʝ (3): 

& 0 & 0  O ÍÁØ    (1) 

ʈʠʩʫʥʦʢ 3: ʌʦʨʤʫʣʘ ʩʨʘʚʥʠʪʝʣʴʥʦʛʦ ʘʥʘʣʠʟʘ n 

ʉɿʀ ʦʪ ʅʉɼ 

ʛʜʝ k ú [1,n],  

& , i=ρȟί ï ʟʥʘʯʝʥʠʝ ʧʦʟʠʪʠʚʥʳʭ ʬʘʢʪʦʨʦʚ ʜʣʷ 
k-juj ʉɿʀ ʦʪ ʅʉɼ,  

& , j=ρȟὸ ï ʟʥʘʯʝʥʠʝ ʥʝʛʘʪʠʚʥʳʭ ʬʘʢʪʦʨʦʚ ʜʣʷ 

k-ʦʛʦ ʉɿʀ ʦʪ ʅʉɼ,  

0  ú (0,1] ï ʚʝʩ i-ʦʛʦ ʧʦʟʠʪʠʚʥʦʛʦ ʬʘʢʪʦʨʘ,  

0  ú (0,1] - ʚʝʩ i-ʦʛʦ ʦʪʨʠʮʘʪʝʣʴʥʦʛʦ ʬʘʢʪʦʨʘ. 

56%

41%

3%

˽͔ͦͭͪΎ ͔͔͒ͤ͗ͤ·ͻ ͔͍ͫͪ͒ͫͭ͊ ͦͭΥ

˻ͭ ͔͎ͪͯ͡Ύ͍ͭͦͪͦϦ;͙ͫͭͦͭ͊ ͔͔ͨͪ͒ ͊ͦͤͦͣ͘͟˨͎͔ͪͯͦ

22%

17%

24%

31%

16%

38%

76%

32%

0% 10%20%30%40%50%60%70%80%90%100%

˸͚͙͎͊ͤͤ ͙͍ͪͨͭͦ͊͟͡Όͭ·

˽͔ͦͭͪΎ ͒͊ͤͤ·ͻ ό͙ͫ͟͡Ό;͊Ύ Χ

͔̂ͭ;͊͟ ͦͤ͟ͺ͙͔͒ͤͼ͙͊͡Έ͚ͤͦ ͙ͤͺͦͪͣ͊ͼ͙͙

˹͔ͫ͊ͤ͟ͼ͙͙͍ͦͤͪͦ͊ͤͤ·͚ ͒ͦͫͭͯͨ ͟ Χ

ˤͦͣ͘͡ ͍͔͋-͔͍ͪͫͯͪͫͦ

͙̊ͺ͍ͪͦ͊͡Έ΅͙͙͟

ˤ͔ͪ͒ͦͤͦͫͤ·͔ ͎ͨͪͦͪ͊ͣͣ·

Ddos-͙͊ͭ͊͟

ˮͤͼ͙͔͒ͤͭ· ͙ͤͺͦͪͣ͊ͼ͙͚ͦͤͤͦ ͔͙͋ͦͨ͊ͫͤͦͫͭ͘

˹͔ͭ˩ͫͭΈ 



ζColloquium - journal Ȼ#11(35),2019 / TECHNICAL SCIENCE 103 

ʅʦʨʤʠʨʦʚʢʘ ʬʘʢʪʦʨʦʚ ʧʨʦʠʟʚʦʜʠʪʩʷ ʧʦ ʧʨʘ-

ʚʠʣʫ: 

1. ɽʩʣʠ ʬʘʢʪʦʨ ʤʦʞʝʪ ʙʳʪʴ ʧʨʝʜʩʪʘʚʣʝʥ, ʪʦ 
ʥʝʬʦʨʤʘʣʴʥʦʝ ʟʥʘʯʝʥʠʝ ʙʫʜʝʪ ʩʦʦʪʚʝʪʩʪʚʦʚʘʪʴ ʟʥʘ-

ʯʝʥʠʶ 1 ʠ 0, (ʜʘ ʠ ʥʝʪ), - ʟʘʢʨʳʪʳʡ ʧʨʘʡʩ (ʪʘʙʣʠʮʘ 

1); 

2. ɽʩʣʠ ʬʘʢʪʦʨ ʠʤʝʝʪ ʯʠʩʣʦʚʦʝ ʚʳʨʘʞʝʥʠʝ, ʪʦ 
ʜʣʷ ʥʘʯʘʣʘ ʧʨʦʠʟʚʦʜʠʪʩʷ ʥʫʤʝʨʘʮʠʷ ʦʪʩʦʨʪʠʨʦʚʘʥ-

ʥʳʭ ʧʦ ʚʦʟʨʘʩʪʘʥʠʶ ʟʥʘʯʝʥʠʡ (ʥʘʪʫʨʘʣʴʥʳʝ ʟʥʘʯʝ-

ʥʠʷ ʦʪ 1 ʜʦ n, ʟʘʪʝʤ ʟʘʤʝʥʷʶʪʩʷ ʥʘ ʥʝʥʦʨʤʠʨʦʚʘʥ-

ʥʳʝ ʟʥʘʯʝʥʠʷ); 

3. ʇʨʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʥʝʦʙʭʦʜʠʤʦ ʧʝʨʝʬʦʨ-
ʤʫʣʠʨʦʚʘʪʴ ʜʨʫʛʠʝ ʬʘʢʪʦʨʳ, ʪʘʢ ʯʪʦʙʳ ʦʥʠ ʩʦʦʪ-

ʚʝʪʩʪʚʦʚʘʣʠ ʧʫʥʢʪʘʤ 1 ʠ 2. 

ɺ ʪʘʙʣʠʮʝ 1 ʙʫʜʝʪ ʧʨʦʠʟʚʦʜʠʪʴʩʷ ʟʥʘʯʝʥʠʷ 

ʢʨʠʪʝʨʠʝʚ ʩʨʘʚʥʝʥʠʷ ʧʦʧʫʣʷʨʥʳʭ ʧʨʦʜʫʢʪʦʚ ʥʘ 

ʨʦʩʩʠʡʩʢʦʤ ʨʳʥʢʝ ʉɿʀ ʦʪ ʅʉɼ. 

ʊʘʙʣʠʮʘ 1. 

ʉʨʘʚʥʝʥʠʝ ʧʦʧʫʣʷʨʥʳʭ ʨʦʩʩʠʡʩʢʠʭ ʉɿʀ ʦʪ ʅʉɼ. 

ʇʘʨʘʤʝʪʨ ʩʨʘʚʥʝʥʠʷ Dallas 

Lock 

Secret Net ɸʢʢʦʨʜ-

Win64 k 

ɹʣʦʢʭʦʩʪ-

ʉʝʪʴ 

Diamond 

ACS 

ʂʦʤʧʘʥʠʷ-ʚʝʥʜʦʨ ʆʆʆ 

çʂʦʥʬʠ-

ʜʝʥʪ 

ʆʆʆ çʂʦʜ 

ʙʝʟʦʧʘʩʥʦʩʪʠ 

ɿɸʆ çʆʂɹ 

ʉɸʇʈè 

ʆʆʆ çɻʘʟʠʥ-

ʬʦʨʩʝʨʚʠʩè 

ʆʆʆ 

çʊʉʉè 

ʅʘʣʠʯʠʝ ʌʉʊʕʂ 1 1 1 1 1 

ʃʠʮʝʥʟʠʠ 1 1 1 1 - 

ʅʘʣʠʯʠʝ ʚ ʨʝʝʩʪʨʝ ʦʪʝʯʝ-

ʩʪʚʝʥʥʦʛʦ ʇʆ 

1 1 1 1 1 

ʅʘʣʠʯʠʝ ʨʝʰʝʥʠʡ ʜʣʷ ʟʘʱʠʪʳ 

ʛʦʩʪʘʡʥʳ 

1 1 1 1 1 

ʄʝʞʩʝʪʝʚʦʡ ʵʢʨʘʥ 1 1 0 0 0 

ɼʦʧʦʣʥʠʪʝʣʴʥʳʝ ʢʦʤʧʦʥʝʥʪʳ 

(ʩʝʨʚʝʨʳ, ɸʈʄ) 

1 0 0 0 0 

ɺʦʟʤʦʞʥʦʩʪʴ ʦʨʛʘʥʠʟʘʮʠʠ 

çʟʘʤʢʥʫʪʦʡ ʧʨʦʛʨʘʤʤʥʦʡ 

ʩʨʝʜʳè 

1 1 1 1 1 

ʆʙʝʩʧʝʯʝʥʠʝ ʢʦʥʪʨʦʣʷ ʚʳ-

ʚʦʜʘ ʜʦʢʫʤʝʥʪʘ ʥʘ ʧʝʯʘʪʴ 

1 1 1 1 1 

ɻʘʨʘʥʪʠʨʦʚʘʥʥʦʝ ʫʥʠʯʪʦʞʝ-

ʥʠʝ ʫʜʘʣʷʝʤʦʡ ʠʥʬʦʨʤʘʮʠʠ 

1 1 1 1 1 

ɾʫʨʥʘʣʠʨʦʚʘʥʠʝ (ʨʝʛʠʩʪʨʘ-

ʮʠʷ ʩʦʙʳʪʠʡ) 

1 1 1 1 1 

ɺʦʟʤʦʞʥʦʩʪʴ ʩʘʤʦʜʠʘʛʥʦ-

ʩʪʠʢʠ ʉɿʀ ʦʪ ʅʉɼ 

1 1 1 1 1 

ʅʘʣʠʯʠʝ ʫʪʠʣʠʪʳ ʦʙʥʦʚʣʝʥʠʷ 1 0 0 1 0 

ʇʦʜʜʝʨʞʢʘ ʆʉ ʩʝʤʝʡʩʪʚ Win-

dows 

1 1 1 1 1 

ʀʜʝʥʪʠʬʠʢʘʮʠʷ ʠ ʘʫʪʝʥʪʠʬʠ-

ʢʘʮʠʷ ʧʦʣʴʟʦʚʘʪʝʣʷ ʧʨʠ ʚʭʦʜʝ 

1 1 1 1 1 

ɺʦʟʤʦʞʥʦʩʪʴ ʟʘʱʠʪʳ ʇʕɺʄ, 

ʦʙʲʝʜʝʥʥʳʭ ʚ ʩʝʪʴ 

1 1 1 1 1 

ʎʝʥʦʚʘʷ ʧʦʣʠʪʠʢʘ ʪʝʭʧʦʜ-

ʜʝʨʞʢʠ (ʧʣʘʪʥʘʷ-1, ʙʝʩʧʣʘʪ-

ʥʘʷ-0.) 

1 1 - - 0 

ʉʪʦʠʤʦʩʪʴ 3 4 - 1 2 

 

2. ɺʳʚʦʜ 
ɺ ʪʘʙʣʠʮʝ 1 ʙʳʣʠ ʧʨʝʜʩʪʘʚʣʝʥʳ ʠʟʚʝʩʪʥʳʝ 

ʧʨʦʜʫʢʪʳ ʉɿʀ ʦʪ ʅʉɼ. ɺʳʜʝʣʷʪʴ ʦʧʪʠʤʘʣʴʥʳʡ ʚʘ-

ʨʠʘʥʪ ʥʝ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʚʦʟʤʦʞʥʳʤ, ʪʘʢ ʢʘʢ ʢʘʞ-

ʜʳʡ ʧʨʦʜʫʢʪ ʠʤʝʝʪ ʩʚʦʠ ʦʩʦʙʝʥʥʦʩʪʠ ʠ ʧʨʝʠʤʫʱʝ-

ʩʪʚʘ, ʢʦʪʦʨʳʝ ʧʦʜʭʦʜʷʪ ʧʦʜ ʢʨʠʪʝʨʠʠ ʦʨʛʘʥʠʟʘʮʠʠ. 
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ALGORITHM FOR IMPLEMENTATION OF DLP -SYSTEM IN THE COMPANY  

 

ɸʥʥʦʪʘʮʠʷ. 

ɼʘʥʥʘʷ ʩʪʘʪʴʷ ʧʦʩʚʷʱʝʥʘ ʩʧʦʩʦʙʫ ʚʥʝʜʨʝʥʠʷ DLP-ʩʠʩʪʝʤ ʚ ʢʦʤʧʘʥʠʠ. ʉ ʢʘʞʜʳʤ ʛʦʜʦʤ ʚʩʸ ʙʦʣʴʰʝ 

ʧʨʝʜʧʨʠʷʪʠʡ ʠʩʧʦʣʴʟʫʶʪ ʧʦʜʦʙʥʳʝ ʩʠʩʪʝʤʳ. ʇʨʘʚʠʣʴʥʦʝ ʚʥʝʜʨʝʥʠʝ DLP-ʩʠʩʪʝʤ ʥʝʦʙʭʦʜʠʤʦ ʜʣʷ ʵʬʬʝʢ-

ʪʠʚʥʦʡ ʨʘʙʦʪʳ ʵʪʦʡ ʩʠʩʪʝʤʳ, ʠ ʯʪʦʙʳ ʦʥʘ ʙʳʣʘ ʵʢʦʥʦʤʠʯʝʩʢʠ ʚʳʛʦʜʥʘ ʜʣʷ ʢʦʤʧʘʥʠʠ. ɺ ʩʪʘʪʴʝ ʧʨʝʜ-

ʩʪʘʚʣʝʥ ʘʣʛʦʨʠʪʤ, ʢʦʪʦʨʳʡ ʩʦʩʪʦʠʪ ʠʟ ʰʝʩʪʠ ʵʪʘʧʦʚ, ʛʜʝ ʢʘʞʜʳʡ ʦʧʠʩʘʥ ʧʦʜʨʦʙʥʦ. 

Annotation. 

This article focuses on how to implement DLP-systems in the company. Every year more and more enterprises 

use such systems. Proper implementation of DLP systems is necessary for the effective operation of this system 

and for it to be economically beneficial for the company. The article presents an algorithm that consists of six 

stages, where each is described in detail. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʇʨʝʜʦʪʚʨʘʱʝʥʠʝ ʧʦʪʝʨʠ ʜʘʪʳ, ʦʙʩʣʝʜʦʚʘʥʠʷ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ, ʢʘ-

ʥʘʣʳ ʫʪʝʯʢʠ, ʨʠʩʢʠ, ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʳ, ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ. 

Key words: Data loss prevention, information security surveys, leakage channels, risks, business processes, 

design. 

 

Date Loss Prevention (DLP) ʩʠʩʪʝʤʳ ð ʵʪʦ ʩʠ-

ʩʪʝʤʳ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʝ ʜʣʷ ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ 

ʫʪʝʯʢʠ ʢʦʥʬʠʜʝʥʮʠʘʣʴʥʳʭ ʜʘʥʥʳʭ ʠʟ ʠʥʬʦʨʤʘʮʠ-

ʦʥʥʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ ʢʦʤʧʘʥʠʠ [1]. ɼʘʥʥʘʷ ʩʠʩʪʝʤʘ 

ʩʣʫʞʠʪ ʜʣʷ ʧʝʨʝʢʨʳʪʠʷ ʫʪʝʯʝʢ ʩʚʷʟʘʥʥʳʭ ʩ ʠʥʩʘʡ-

ʜʝʨʩʢʠʤʠ ʜʝʡʩʪʚʠʷʤʠ, ʘ ʪʘʢʞʝ ʩ ʧʨʦʩʪʦʡ ʭʘʣʘʪʥʦ-

ʩʪʴʶ ʩʦʪʨʫʜʥʠʢʦʚ. ɼʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʩʠʩʪʝʤʘ ʨʘʙʦ-

ʪʘʣʘ ʧʨʘʚʠʣʴʥʦ ʠ ʥʝ ʙʳʣʦ ʣʦʞʥʳʭ ʩʨʘʙʘʪʳʚʘʥʠʡ, 

ʥʝʦʙʭʦʜʠʤʦ ʩʧʝʮʠʘʣʠʩʪʘʤ ʧʦ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ 

ʙʝʟʦʧʘʩʥʦʩʪʠ, ʢʦʪʦʨʳʝ ʙʫʜʫʪ ʚʥʝʜʨʷʪʴ ʜʘʥʥʫʶ ʩʠ-

ʩʪʝʤʫ, ʧʨʦʜʫʤʘʪʴ ʘʣʛʦʨʠʪʤ ʚʥʝʜʨʝʥʠʷ. ɽʩʣʠ ʜʦ 

ʚʥʝʜʨʝʥʠʷ DLP-ʩʠʩʪʝʤʳ ʥʝ ʧʨʦʜʫʤʘʪʴ ʚʩʝ ʜʝʡ-

ʩʪʚʠʷ, ʪʦ ʪʘʢʘʷ ʩʠʩʪʝʤʘ ʙʫʜʝʪ ʵʢʦʥʦʤʠʯʝʩʢʠ ʥʝʚʳ-

ʛʦʜʥʦ ʜʣʷ ʢʦʤʧʘʥʠʠ. 

ʂʘʞʜʘʷ ʢʦʤʧʘʥʠʷ ʤʦʞʝʪ ʧʨʠʜʫʤʘʪʴ ʩʚʦʡ ʘʣʛʦ-

ʨʠʪʤ ʜʝʡʩʪʚʠʡ, ʥʦ ʦʩʥʦʚʥʳʤʠ ʘʩʧʝʢʪʘʤʠ ʜʦʣʞʥʳ 

ʷʚʣʷʪʴʩʷ ʰʝʩʪʴ ʵʪʘʧʦʚ ʚʥʝʜʨʝʥʠʷ DLP-ʩʠʩʪʝʤʳ. 

ʇʝʨʚʳʡ ʵʪʘʧʦʤ ʷʚʣʷʝʪʩʷ ʦʙʩʣʝʜʦʚʘʥʠʷ ʠʥʬʦʨ-

ʤʘʮʠʦʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʢʦʤʧʘʥʠʠ. ʅʝʦʙʭʦʜʠʤʦ 

ʠʟʫʯʠʪʴ ʚʩʝ ʚʦʟʤʦʞʥʳʝ ʦʨʛʘʥʠʟʘʮʠʦʥʥʦ-ʨʘʩʧʦʨʷ-

ʜʠʪʝʣʴʥʳʝ ʜʦʢʫʤʝʥʪʳ, ʩʭʝʤʳ ʩʝʪʝʡ [3,4], ʩʭʝʤʫ ʧʦ-

ʪʦʢʦʚ ʜʘʥʥʳʭ, ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʨʝʩʫʨʩʳ, ʧʨʠʢʘʟʳ 

ʙʝʟʦʧʘʩʥʦʩʪʠ, ʧʨʠʢʘʟʳ ʧʦ ʠʥʬʦʨʤʘʮʠʠ ʦʛʨʘʥʠʯʝʥ-

ʥʦʛʦ ʜʦʩʪʫʧʘ, ʧʨʦʮʝʩʩʳ ʧʝʨʝʜʘʯʠ, ʦʙʨʘʙʦʪʢʠ ʠ ʭʨʘ-

ʥʝʥʠʷ ʠʥʬʦʨʤʘʮʠʠ ʦʛʨʘʥʠʯʝʥʥʦʛʦ ʜʦʩʪʫʧʘ ʠ ʤʥʦ-

ʛʦʝ ʜʨʫʛʦʝ. ɺʩʝ ʵʪʠ ʜʝʡʩʪʚʠʷ ʧʦʤʦʛʫʪ ʩʧʝʮʠʘʣʠʩʪʘʤ 

ʧʦ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʩʬʦʨʤʠʨʦʚʘʪʴ 

ʦʧʨʝʜʝʣʝʥʥʳʝ ʧʨʘʚʠʣʘ ʠ ʩʮʝʥʘʨʠʠ ʟʘʱʠʪʳ ʦʪ 

ʫʪʝʯʢʠ ʢʦʥʬʠʜʝʥʮʠʘʣʴʥʦʡ ʠʥʬʦʨʤʘʮʠʠ. 

ɺʪʦʨʳʤ ʵʪʘʧʦʤ ʥʝʦʙʭʦʜʠʤʦ ʩʬʦʨʤʠʨʦʚʘʪʴ 

ʶʨʠʜʠʯʝʩʢʦʝ ʩʦʧʨʦʚʦʞʜʝʥʠʝ ʠʩʧʦʣʴʟʦʚʘʥʠʷ DLP-

ʩʠʩʪʝʤʳ. ɼʘʥʥʘʷ ʠʥʬʦʨʤʘʮʠʷ ʤʦʞʝʪ ʙʳʪʴ ʧʨʦʧʠ-

ʩʘʥʘ ʚ ʜʦʧʦʣʥʠʪʝʣʴʥʦʤ ʩʦʛʣʘʰʝʥʠʠ ʢ ʪʨʫʜʦʚʦʤʫ 

ʜʦʛʦʚʦʨʫ, ʜʦʧʦʣʥʝʥʠʠ ʢ ʧʨʘʚʠʣʘʤ ʪʨʫʜʦʚʦʛʦ ʨʘʩʧʦ-

ʨʷʜʢʘ ʠʣʠ ʞʝ ʠʥʳʤ ʜʦʢʫʤʝʥʪʘʤ, ʨʝʛʣʘʤʝʥʪʠʨʫʶ-

ʱʠʝ ʨʘʙʦʪʫ ʩ ʠʥʬʦʨʤʘʮʠʝʡ ʦʛʨʘʥʠʯʝʥʥʦʛʦ ʜʦʩʪʫʧʘ. 

ɺ ʜʘʥʥʦʤ ʜʦʢʫʤʝʥʪʝ ʥʝʦʙʭʦʜʠʤʦ ʫʢʘʟʘʪʴ, ʯʪʦ ʢʦʤ-

ʧʘʥʠʷ ʚʧʨʘʚʝ ʟʘʱʠʱʘʪʴ ʩʚʦʶ ʢʦʤʤʝʨʯʝʩʢʫʶ ʪʘʡʥʫ, 

ʯʪʦ ʚʩʝ ʩʨʝʜʩʪʚʘ ʦʙʨʘʙʦʪʢʠ, ʧʝʨʝʜʘʯʠ, ʘ ʪʘʢʞʝ ʠʥ-

ʬʦʨʤʘʮʠʦʥʥʳʝ ʨʝʩʫʨʩʳ ʷʚʣʷʶʪʩʷ ʩʦʙʩʪʚʝʥʥʦʩʪʴʶ 

ʢʦʤʧʘʥʠʠ, ʯʪʦ ʢʦʤʧʘʥʠʷ ʥʝ ʦʙʝʩʧʝʯʠʚʘʝʪ ʪʘʡʥʫ 

ʩʚʷʟʠ ʧʦ ʩʚʦʠʤ ʢʦʨʧʦʨʘʪʠʚʥʳʤ ʩʝʪʷʤ. ʉ ʶʨʠʜʠʯʝ-

ʩʢʦʝ ʩʦʧʨʦʚʦʞʜʝʥʠʝ ʜʦʣʞʥʦ ʙʳʪʴ ʦʟʥʘʢʦʤʣʝʥʦ 

ʚʩʝʤʠ ʩʦʪʨʫʜʥʠʢʘʤʠ, ʪʘʢʞʝ ʥʝʦʙʭʦʜʠʤʦ ʜʦʥʝʩʪʠ ʜʦ 
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ʩʦʪʨʫʜʥʠʢʦʚ ʠʥʬʦʨʤʘʮʠʶ, ʯʪʦ ʚʥʝʜʨʝʥʠʝ ʪʘʢʦʡ ʩʠ-

ʩʪʝʤʳ ʥʝʦʙʭʦʜʠʤʦ ʜʣʷ ʟʘʱʠʪʳ ʢʦʤʧʘʥʠʠ, ʘ ʥʝ ʜʣʷ 

ʩʣʝʞʢʠ.  

ʊʨʝʪʴʠʤ ʵʪʘʧʦʤ ʷʚʣʷʝʪʩʷ ʚʳʙʦʨ ʧʨʦʜʫʢʪ DLP-

ʩʠʩʪʝʤʳ. ɼʘʥʥʳʡ ʵʪʘʧ ʤʦʞʝʪ ʙʳʪʴ ʧʨʦʭʦʜʠʪʴ ʧʘ-

ʨʘʣʣʝʣʴʥʦ ʩ ʧʝʨʚʳʤʠ ʜʚʫʤʷ ʵʪʘʧʘʤʠ. ʇʨʠ ʚʳʙʦʨʝ 

ʧʨʦʜʫʢʪʘ ʢʦʤʧʘʥʠʠ ʥʝʦʙʭʦʜʠʤʦ ʧʦʥʷʪʴ ʩʣʦʞʥʦʩʪʴ 

ʨʘʟʚʝʨʪʳʚʘʥʠʷ ʩʠʩʪʝʤʳ ʠ ʪʝʭʥʠʯʝʩʢʫʶ ʧʦʜʜʝʨʞʢʫ 

ʧʦ ʥʝʡ, ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʠʥʬʨʘʩʪʨʫʢʪʫʨʫ ʠ ʨʘʙʦʯʠʡ 

ʧʨʦʮʝʩʩ, ʦʨʛʘʥʠʟʘʮʠʶ ʧʨʦʮʝʩʩʦʚ ʨʘʙʦʪʳ ʩʧʝʮʠʘʣʠ-

ʩʪʦʚ ʧʦ ʵʢʩʧʣʫʘʪʘʮʠʠ DLP-ʩʠʩʪʝʤʳ. ʊʘʢʞʝ ʥʝʦʙʭʦ-

ʜʠʤʦ ʧʦʥʷʪʴ ʤʝʭʘʥʠʟʤʳ ʩʙʦʨʘ ʠ ʘʥʘʣʠʟʘ ʠʥʬʦʨʤʘ-

ʮʠʠ, ʫʜʦʚʣʝʪʚʦʨʷʶʱʠʝ ʧʦʪʨʝʙʥʦʩʪʷʤ ʚ ʢʦʥʪʨʦʣʝ 

ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʦʚ, ʩ ʫʯʝʪʦʤ ʜʘʥʥʳʭ ʦʧʨʝʜʝʣʝʥʥʳʭ 

ʥʘ ʵʪʘʧʝ ʦʙʩʣʝʜʦʚʘʥʠʷ. ʇʨʠ ʚʳʙʦʨʝ ʩʠʩʪʝʤʳ ʥʝʦʙ-

ʭʦʜʠʤʦ ʫʯʠʪʳʚʘʪʴ ʠ ʙʶʜʞʝʪ ʢʦʤʧʘʥʠʠ ʥʘ ʨʝʘʣʠʟʘ-

ʮʠʶ ʜʘʥʥʦʡ ʩʠʩʪʝʤʳ, ʯʪʦʙʳ ʵʪʦ ʙʳʣʦ ʵʢʦʥʦʤʠʯʝ-

ʩʢʠ ʦʧʨʘʚʜʘʥʦ. ʅʝʦʙʭʦʜʠʤʦ ʫʯʠʪʳʚʘʪʴ ʠ ʪʦ, ʢʘʢʠʝ 

ʢʘʥʘʣʳ ʫʪʝʯʢʠ ʂʦʤʧʘʥʠʷ ʧʣʘʥʠʨʫʝʪ ʢʦʥʪʨʦʣʠʨʦ-

ʚʘʪʴ, ʧʦ ʜʘʥʥʳʤ ʘʥʘʣʠʪʠʯʝʩʢʦʛʦ ʮʝʥʪʨʘ InfoWatch 

(ʈʠʩ.1), ʟʘ 2018 ʛʦʜ ʩʪʘʪʠʩʪʠʢʘ ʩʣʝʜʫʶʱʘʷ [2]: 

 

 
ʈʠʩ.1. ʉʪʘʪʠʩʪʠʢʘ ʘʥʘʣʠʪʠʯʝʩʢʦʛʦ ʮʝʥʪʨʘ InfoWatch. 

 

ʂ ʯʝʪʚʝʨʪʦʤʫ ʵʪʘʧʫ ʦʪʥʦʩʠʪʩʷ ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ 

ʚʥʝʜʨʝʥʠʷ DLP-ʩʠʩʪʝʤʳ. ʂʦʤʧʘʥʠʠ ʥʝʦʙʭʦʜʠʤʦ 

ʦʧʨʝʜʝʣʠʪʴ ʢʣʶʯʝʚʦʝ ʤʦʤʝʥʪʳ ʚ ʘʨʭʠʪʝʢʪʫʨʝ ʨʝʰʝ-

ʥʠʡ, ʜʝʪʘʣʠʟʠʨʦʚʘʪʴ ʠ ʨʘʩʰʠʨʠʪʴ ʠʭ ʜʦ ʪʘʢʦʡ ʩʪʝ-

ʧʝʥʠ, ʯʪʦʙʳ ʧʨʦʝʢʪ ʙʳʣ ʛʦʪʦʚ ʢ ʨʝʘʣʠʟʘʮʠʠ. ʊʘʢʞʝ 

ʥʝ ʩʪʦʠʪ ʟʘʙʳʚʘʪʴ ʧʨʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ ʦ ʚʦʟʤʦʞ-

ʥʦʤ ʠʟʤʝʥʝʥʠʠ ʚ ʙʫʜʫʱʝʤ, ʯʪʦʙʳ ʵʪʦ ʥʝ ʥʘʚʨʝʜʠʣʦ 

ʨʘʙʦʪʝ ʩʠʩʪʝʤʳ. ʅʘ ʵʪʦʤ ʵʪʘʧʝ ʥʫʞʥʦ ʦʟʥʘʢʦʤʠʪʴʩʷ 

ʩ ʪʨʝʙʦʚʘʥʠʷʤʠ ʢ ʦʙʦʨʫʜʦʚʘʥʠʶ ʠ ʧʨʦʛʨʘʤʤʥʳʤ 

ʦʙʝʩʧʝʯʝʥʠʝʤ, ʢʦʪʦʨʳʝ ʧʦʜʜʝʨʞʠʚʘʝʪ ʚʳʙʨʘʥʥʳʡ 

ʧʨʦʜʫʢʪ, ʠ ʧʦʜʛʦʪʦʚʠʪʴ ʠʭ. 

ʅʘ ʧʷʪʦʤ ʵʪʘʧʝ ʧʨʦʠʩʭʦʜʠʪ ʫʩʪʘʥʦʚʢʘ DLP-

ʩʠʩʪʝʤʳ. ʅʘ ʜʘʥʥʦʤ ʵʪʘʧʝ ʥʝʦʙʭʦʜʠʤʘ ʪʝʩʥʘʷ ʩʚʷʟʴ 

ʤʝʞʜʫ ʧʦʩʪʘʚʱʠʢʦʤ ʠ ʩʧʝʮʠʘʣʠʩʪʘʤʠ ʢʦʤʧʘʥʠʠ, 

ʧʦʩʢʦʣʴʢʫ ʵʪʦ ʩʣʦʞʥʳʡ ʧʨʦʮʝʩʩ. ʋʩʪʘʥʦʚʢʘ ʧʨʦ-

ʜʫʢʪʘ ʥʘʯʠʥʘʝʪʩʷ ʩ ʠʥʩʪʘʣʣʷʮʠʠ ʩʝʨʚʝʨʥʳʭ ʢʦʤʧʦ-

ʥʝʥʪʦʚ ʠ ʥʘʩʪʨʦʡʢʠ ʩʚʷʟʠ ʤʝʞʜʫ ʥʠʤʠ ʠ ʩʤʝʞʥʳʤʠ 

ʧʨʦʮʝʩʩʘʤʠ. ʇʦʩʣʝ ʫʩʪʘʥʦʚʢʠ ʥʝʦʙʭʦʜʠʤʦ ʧʝʨʝʚʝ-

ʩʪʠ ʩʠʩʪʝʤʫ ʚ ʨʝʞʠʤ ʤʦʥʠʪʦʨʠʥʛʘ, ʪʘʢ ʢʘʢ ʩʠʩʪʝʤʘ 

ʝʱʸ ʥʝ ʥʘʩʪʨʦʝʥʘ ʠ ʢʦʣʠʯʝʩʪʚʦ ʣʦʞʥʳʭ ʩʨʘʙʘʪʳʚʘ-

ʥʠʡ ʤʦʞʝʪ ʜʦʩʪʠʛʘʪʴ ʜʝʩʷʪʢʘ ʪʳʩʷʯ, ʯʪʦ ʧʦʚʣʠʷʝʪ 

ʥʘ ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩ.  

ʇʦʩʣʝʜʥʠʤ ʰʝʩʪʳʤ ʵʪʘʧʦʤ ʷʚʣʷʝʪʩʷ ʥʘʩʪʨʦʡʢʘ 

ʩʠʩʪʝʤʳ. ʊʘʢ ʢʘʢ ʧʦʩʣʝ ʫʩʪʘʥʦʚʢʠ ʩʠʩʪʝʤʘ ʥʘʭʦ-

ʜʠʪʩʷ ʚ ʨʝʞʠʤʝ ʤʦʥʠʪʦʨʠʥʛʘ, ʪʦ ʥʘ ʜʘʥʥʦʤ ʵʪʘʧʝ 

ʩʧʝʮʠʘʣʠʩʪʘʤ ʧʦ ʙʝʟʦʧʘʩʥʦʩʪʠ ʥʝʦʙʭʦʜʠʤʦ ʩʬʦʨ-

ʤʠʨʦʚʘʪʴ ʧʦʣʠʪʠʢʠ ʙʝʟʦʧʘʩʥʦʩʪʠ ʠ ʚʥʝʜʨʝʥʠʝ ʠʭ. 

ʇʦʩʣʝ ʯʝʛʦ ʩʠʩʪʝʤʘ ʟʘʨʘʙʦʪʘʝʪ ʧʦʣʥʦʮʝʥʥʦ. ʕʪʘʧ 

ʥʘʩʪʨʦʡʢʠ ʙʫʜʠʪ ʜʣʠʪʩʷ ʚʩʸ ʚʨʝʤʷ ʵʢʩʧʣʫʘʪʘʮʠʠ 

DLP-ʩʠʩʪʝʤʳ, ʪʘʢ ʢʘʢ ʩʦ ʚʨʝʤʝʥʝʤ ʧʦʣʠʪʠʢʠ ʙʝʟ-

ʦʧʘʩʥʦʩʪʠ ʙʫʜʫʪ ʤʝʥʷʪʴʩʷ ʠ ʥʝʦʙʭʦʜʠʤʦ ʙʫʜʝʪ ʚʥʦ-

ʩʠʪʴ ʠʟʤʝʥʝʥʠʷ ʚ ʩʠʩʪʝʤʫ ʟʘʱʠʪʳ ʦʪ ʫʪʝʯʝʢ ʢʦʥʬʠ-

ʜʝʥʮʠʘʣʴʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʩʚʦʝʚʨʝʤʝʥʥʦ ʜʣʷ ʢʦʨ-

ʨʝʢʪʥʦʡ ʨʘʙʦʪʳ ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʦʚ, ʠ ʚʩʝʡ 

ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʚ ʮʝʣʦʤ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚʥʝʜʨʝʥʠʷ DLP-ʩʠʩʪʝʤʳ ʦʯʝʥʴ 

ʩʣʦʞʥʳʡ ʧʨʦʮʝʩʩ ʜʣʷ ʢʦʤʧʘʥʠʠ, ʧʦʵʪʦʤʫ ʥʝʦʙʭʦ-

ʜʠʤʦ ʧʨʦʜʫʤʘʪʴ ʚʩʝ ʜʝʡʩʪʚʠʷ ʜʦ ʥʘʯʘʣʘ ʵʪʦʛʦ ʧʨʦ-

ʮʝʩʩʘ. ʅʝ ʩʪʦʠʪ ʟʘʙʳʚʘʪʴ ʠ ʪʦ, ʯʪʦ DLP-ʩʠʩʪʝʤʘ ʥʝ 

ʛʘʨʘʥʪʠʨʫʝʪ ʟʘʱʠʪʫ ʦʪ ʫʪʝʯʝʢ ʥʘ 100%, ʪʘʢ ʢʘʢ ʩʫ-

ʱʝʩʪʚʫʶʪ ʩʧʦʩʦʙʳ ʦʙʭʦʜʘ ʪʘʢʠʭ ʩʠʩʪʝʤ, ʥʦ ʧʦʤʦ-

ʞʝʪ ʤʠʥʠʤʠʟʠʨʦʚʘʪʴ ʨʠʩʢʠ. 

ʀʩʧʦʣʴʟʦʚʘʥʥʳʝ ʠʩʪʦʯʥʠʢʠ: 

1. ɺʳʙʠʨʘʝʤ DLP-ʩʠʩʪʝʤʫ ʜʣʷ ʩʨʝʜʥʝʡ ʦʨʛʘ-

ʥʠʟʘʮʠʠ: ʩʘʡʪ habr.com [ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ]. 

URL: https://habr.com/ru/post/141000/ (ʜʘʪʘ ʦʙʨʘʱʝ-

ʥʠʷ: 25.03.2019).  

2. ɸʥʘʣʠʪʠʯʝʩʢʠʡ ʦʪʯʝʪ ʢʦʤʧʘʥʠʠ InfoWatch: 

ʩʘʡʪ infowatch.ru [ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ]. URL: 
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https://www.infowatch.ru/ analytics/reports (ɼʘʪʘ ʦʙ-

ʨʘʱʝʥʠʷ 25.03.2019) 

3. ʄʘʣʠʥʠʯʝʚ ɼ.ʄ., ʇʝʨʝʚʦʱʠʢʦʚ ɺ.ɸ., ʈʦʪ-
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ʆɹɽʉʇɽʏɽʅʀʗ ʀʅʌʆʈʄɸʎʀʆʅʅʆʁ 

ɹɽɿʆʇɸʉʅʆʉʊʀ ɸʣʣʝʷ ʥʘʫʢʠ. 2018. ʊ. 

1.  ̄9 (25). ʉ. 944-947. 
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ɸʥʥʦʪʘʮʠʷ. 

ɺ ʩʪʘʪʴʝ ʘʥʘʣʠʟʠʨʫʶʪʩʷ ʧʨʦʙʣʝʤʳ ʦʙʝʩʧʝʯʝʥʠʷ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʚ ʦʙʣʘʩʪʠ ʢʦʤʧʴʶ-

ʪʝʨʥʳʭ ʩʠʩʪʝʤ ʠ ʩʝʪʝʡ. 

Annotation. 

The article analyzes the problems of information security in computer systems and networks. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʀʥʬʦʨʤʘʮʠʦʥʥʘʷ ʙʝʟʦʧʘʩʥʦʩʪʴ, ʢʨʘʞʘ ʠʥʬʦʨʤʘʮʠʠ, ʢʦʥʬʠʜʝʥʮʠʘʣʴʥʘʷ ʠʥʬʦʨʤʘ-

ʮʠʷ, ʘʚʪʦʨʠʟʘʮʠʷ, ʘʫʪʝʥʪʠʬʠʢʘʮʠʷ. 

Key words: Information security, information theft, confidential information, authorization, authentication 

 

ɼʣʷ ʚʩʝʭ ʩʦʚʨʝʤʝʥʥʳʭ ʢʦʤʧʘʥʠʡ, ʬʠʨʤ ʠ ʦʨʛʘ-

ʥʠʟʘʮʠʡ, ʦʜʥʠʤ ʠʟ ʚʘʞʥʝʡʰʠʭ ʚʦʧʨʦʩʦʚ ʷʚʣʷʝʪʩʷ 

ʦʙʝʩʧʝʯʝʥʠʝ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ. ʂʦʛʜʘ 

ʢʦʤʧʘʥʠʷ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ ʟʘʱʠʱʘʝʪ ʩʚʦʠ ʠʥʬʦʨ-

ʤʘʮʠʦʥʥʳʝ ʩʠʩʪʝʤʳ, ʦʥʘ ʩʦʟʜʘʝʪ ʥʘʜʝʞʥʫʶ ʠ ʙʝʟ-

ʦʧʘʩʥʫʶ ʩʨʝʜʫ ʜʣʷ ʩʚʦʝʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. ʋʱʝʨʙ, 

ʫʪʝʯʢʘ, ʦʪʩʫʪʩʪʚʠʝ ʠʣʠ ʢʨʘʞʘ ʠʥʬʦʨʤʘʮʠʠ ʚʩʝʛʜʘ 

ʷʚʣʷʝʪʩʷ ʧʦʪʝʨʝʡ ʜʣʷ ʢʘʞʜʦʡ ʢʦʤʧʘʥʠʠ. ʅʘʧʨʠʤʝʨ, 

ʤʦʛʫʪ ʧʦʷʚʠʪʴʩʷ ʫʙʳʪʢʠ ʦʪ ʧʣʦʭʦʡ ʨʝʧʫʪʘʮʠʠ ʢʦʤ-

ʧʘʥʠʠ, ʦʪ ʦʪʩʫʪʩʪʚʠʷ ʢʣʠʝʥʪʦʚ, ʦʪ ʟʘʪʨʘʪ ʥʘ ʚʦʟʦʙ-

ʥʦʚʣʝʥʠʝ ʩʪʘʙʠʣʴʥʦʡ ʨʘʙʦʪʳ ʠʣʠ ʦʪ ʧʦʪʝʨʠ ʚʘʞʥʦʡ 

ʠʥʬʦʨʤʘʮʠʠ, ʢʦʪʦʨʦʡ ʨʘʩʧʦʣʘʛʘʣʘ ʜʘʥʥʘʷ ʢʦʤʧʘ-

ʥʠʷ. 

ʉʠʩʪʝʤʘ ʟʘʱʠʪʳ ʠʥʬʦʨʤʘʮʠʠ ʥʘ ʧʨʝʜʧʨʠʷʪʠʠ 

ʜʦʣʞʥʘ ʙʳʪʴ ʨʘʟʨʘʙʦʪʘʥʘ ʩ ʫʯʝʪʦʤ ʨʠʩʢʦʚ, ʢʦʪʦʨʳʝ 

ʥʘʠʙʦʣʝʝ ʯʘʩʪʦ ʚʩʪʨʝʯʘʶʪʩʷ ʚ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ 

ʩʨʝʜʝ ʩʦʚʨʝʤʝʥʥʦʛʦ ʦʙʱʝʩʪʚʘ. [2, ʩ. 304] 

ʆʩʥʦʚʥʳʝ ʠʟ ʥʠʭ ʚʢʣʶʯʘʶʪ: 

1. ʧʦʧʳʪʢʠ ʧʦʣʫʯʠʪʴ ʜʦʩʪʫʧ ʢ ʜʘʥʥʳʤ, ʥʝʜʦ-
ʩʪʫʧʥʳʤ ʜʣʷ ʥʝʘʚʪʦʨʠʟʦʚʘʥʥʳʭ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʠʥ-

ʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ ʧʨʝʜʧʨʠʷʪʠʷ; 

2. ʥʝʩʘʥʢʮʠʦʥʠʨʦʚʘʥʥʦʝ ʠʟʤʝʥʝʥʠʝ ʠ ʦʙʤʝʥ 
ʠʥʬʦʨʤʘʮʠʝʡ, ʢʦʪʦʨʘʷ ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ ʧʦʪʝʨʝ 

ʙʠʟʥʝʩʘ, ʨʝʧʫʪʘʮʠʠ ʠʣʠ ʠʤʠʜʞʘ; 

3. ʧʦʧʳʪʢʠ ʧʦʣʫʯʠʪʴ ʜʦʩʪʫʧ ʠ ʫʢʨʘʩʪʴ ʢʦʥʬʠ-
ʜʝʥʮʠʘʣʴʥʫʶ, ʩʝʢʨʝʪʥʫʶ ʠ ʪʝʭʥʠʯʝʩʢʫʶ ʠʥʬʦʨʤʘ-

ʮʠʶ. 

ʅʘ ʦʩʥʦʚʝ ʵʪʠʭ ʨʠʩʢʦʚ ʜʦʣʞʥʳ ʙʳʪʴ ʚʳʙʨʘʥʳ 

ʤʝʪʦʜʳ ʠ ʘʣʛʦʨʠʪʤʳ ʟʘʱʠʪʳ ʚʘʞʥʦʡ ʠʥʬʦʨʤʘʮʠʠ 

ʜʣʷ ʧʨʝʜʧʨʠʷʪʠʷ. ʏʪʦʙʳ ʨʝʰʠʪʴ ʵʪʫ ʧʨʦʙʣʝʤʫ ʧʦ-

ʣʦʞʠʪʝʣʴʥʦ, ʥʘ ʧʨʝʜʧʨʠʷʪʠʠ ʜʦʣʞʥʘ ʙʳʪʴ ʨʘʟʨʘʙʦ-

ʪʘʥʘ ʠ ʚʥʝʜʨʝʥʘ ʠʥʬʦʨʤʘʮʠʦʥʥʘʷ ʧʦʣʠʪʠʢʘ, ʚ ʩʦʦʪ-

ʚʝʪʩʪʚʠʠ ʩ ʢʦʪʦʨʦʡ ʧʨʦʠʟʚʦʜʠʪʩʷ ʛʨʘʜʘʮʠʷ ʜʘʥʥʳʭ, 

ʢʦʪʦʨʘʷ ʤʦʛʫʪ ʠʤʝʪʴ ʦʪʢʨʳʪʳʡ ʠʣʠ ʪʦʣʴʢʦ ʟʘʢʨʳ-

ʪʳʡ ʜʦʩʪʫʧ. 

ʏʪʦʙʳ ʧʨʘʚʠʣʴʥʦ ʚʳʙʨʘʪʴ ʤʝʪʦʜʳ ʟʘʱʠʪʳ ʠʥ-

ʬʦʨʤʘʮʠʠ ʥʘ ʧʨʝʜʧʨʠʷʪʠʠ ʠ ʵʬʬʝʢʪʠʚʥʦ ʠʩʧʦʣʴʟʦ-

ʚʘʪʴ, ʥʝʦʙʭʦʜʠʤʦ ʦʧʨʝʜʝʣʠʪʴ ʠʩʪʦʯʥʠʢʠ ʚʦʟʤʦʞ-

ʥʳʭ ʫʛʨʦʟ ʧʦʪʝʨʠ ʜʘʥʥʳʭ. 

ʆʩʥʦʚʥʳʝ ʠʟ ʥʠʭ ʚʢʣʶʯʘʶʪ: 

1. ʩʙʦʡ ʚ ʢʦʨʧʦʨʘʪʠʚʥʦʡ ʘʧʧʘʨʘʪʥʦʡ ʩʠʩʪʝʤʝ, 

ʦʙʝʩʧʝʯʠʚʘʶʱʝʡ ʦʙʨʘʙʦʪʢʫ ʠ ʭʨʘʥʝʥʠʝ ʜʘʥʥʳʭ; 
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2. ʤʦʰʝʥʥʠʯʝʩʪʚʦ ʩ ʮʝʣʴʶ ʧʦʣʫʯʝʥʠʷ ʜʦʩʪʫʧʘ 

ʢ ʠʥʬʦʨʤʘʮʠʠ; 

3. ʥʘʨʫʰʝʥʠʝ ʜʘʥʥʳʭ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʥʝʩʘʥʢʮʠ-

ʦʥʠʨʦʚʘʥʥʦʡ ʧʨʠʙʳʣʠ ʠʣʠ ʫʱʝʨʙʘ ʢʦʤʧʘʥʠʠ; 

4. ʧʦʜʣʦʛ ʜʘʥʥʳʭ ʠʣʠ ʠʭ ʭʠʱʝʥʠʝ ʩ ʧʦʤʦʱʴʶ 

ʨʘʟʣʠʯʥʳʭ ʘʧʧʘʨʘʪʥʳʭ ʠ ʧʨʦʛʨʘʤʤʥʳʭ ʩʨʝʜʩʪʚ; 

5. ʢʨʘʞʠ ʠʥʬʦʨʤʘʮʠʠ ʩ ʧʦʤʦʱʴʶ ʫʩʪʨʦʡʩʪʚ, 

ʢʦʪʦʨʳʝ ʦʥʠ ʠʩʧʦʣʴʟʫʶʪ ʜʣʷ ʵʪʦʛʦ ʵʣʝʢʪʨʦʤʘʛʥʠʪ-

ʥʦʛʦ ʠʟʣʫʯʝʥʠʷ, ʘʢʫʩʪʠʯʝʩʢʠʭ ʩʠʛʥʘʣʦʚ, ʚʠʟʫʘʣʴ-

ʥʦʛʦ ʥʘʙʣʶʜʝʥʠʷ. 

ʇʨʝʜʩʪʘʚʣʝʥʥʳʝ ʫʛʨʦʟʳ ʤʦʛʫʪ ʠʩʭʦʜʠʪʴ ʦʪ 

ʪʨʝʪʴʠʭ ʣʠʮ, ʢʦʪʦʨʳʤ ʥʫʞʥʳ ʜʘʥʥʳʝ ʢʦʤʧʘʥʠʠ ʜʣʷ 

ʠʭ ʣʠʯʥʳʭ ʠʥʪʝʨʝʩʦʚ, ʠʣʠ ʨʘʙʦʪʥʠʢʦʚ ʦʨʛʘʥʠʟʘʮʠʠ, 

ʢʦʪʦʨʳʝ ʬʘʢʪʠʯʝʩʢʠ ʧʨʝʥʝʙʨʝʛʘʶʪ ʩʚʦʠʤʠ ʬʫʥʢʮʠ-

ʦʥʘʣʴʥʳʤʠ ʟʘʜʘʯʘʤʠ ʠ ʨʝʰʘʶʪ ʧʝʨʝʜʘʪʴ ʚʘʞʥʳʝ 

ʜʘʥʥʳʝ ʢʦʥʢʫʨʝʥʪʘʤ. 

ɽʩʣʠ ʫʛʨʦʟʘ ʠʩʭʦʜʠʪ ʦʪ ʩʦʪʨʫʜʥʠʢʦʚ, ʚʝʨʦʷʪʥʦ 

ʦʥ ʧʦʧʳʪʘʝʪʩʷ ʥʝʟʘʤʝʪʥʦ ʩʢʦʧʠʨʦʚʘʪʴ ʠʥʬʦʨʤʘ-

ʮʠʶ, ʠʩʧʦʣʴʟʫʷ ʩʚʦʠ ʧʦʣʥʦʤʦʯʠʷ ʠ ʧʝʨʝʜʘʩʪ ʝʝ ʪʨʝ-

ʪʴʠʤ ʣʠʮʘʤ. 

ʂʦʛʜʘ ʜʘʥʥʳʝ ʧʳʪʘʶʪʩʷ ʧʦʣʫʯʠʪʴ ʩʪʦʨʦʥʥʠʝ 

ʣʠʮʘ, ʚ ʦʩʥʦʚʥʦʤ ʠʩʧʦʣʴʟʫʶʪʩʷ ʨʘʟʣʠʯʥʳʝ ʧʨʦ-

ʛʨʘʤʤʥʳʝ ʫʪʠʣʠʪʳ. 

ʆʥʠ ʜʝʣʷʪʩʷ ʥʘ: 

1. ʩʧʘʤ (ʈʠʩ. 1) ʨʘʩʩʳʣʢʠ ʩ ʚʨʝʜʦʥʦʩʥʳʤʠ 

ʩʩʳʣʢʘʤʠ; 

2. ʚʠʨʫʩʥʳʝ ʧʨʦʛʨʘʤʤʳ; 

3. ʪʨʦʷʥʩʢʠʭ ʠ ʰʧʠʦʥʩʢʠʭ ʧʣʘʛʠʥʦʚ; 

4. ʠʛʨʦʚʳʝ ʟʘʢʣʘʜʢʠ ʩ ʠʟʤʝʥʝʥʥʳʤ ʢʦʜʦʤ ʚ 
ʚʠʨʫʩʥʦʤ ʧʨʦʛʨʘʤʤʥʦʤ ʦʙʝʩʧʝʯʝʥʠʠ; 

5. ʧʦʜʜʝʣʴʥʦʝ ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ ʩ ʠʟ-
ʤʝʥʝʥʥʳʤʠ ʬʫʥʢʮʠʷʤʠ. 

 
ʈʠʩʫʥʦʢ 1. ʅʘʠʙʦʣʝʝ ʦʧʘʩʥʳʝ ʫʛʨʦʟʳ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ  

 

ʉ ʫʯʝʪʦʤ ʧʝʨʝʯʠʩʣʝʥʥʳʭ ʫʛʨʦʟ, ʟʘʱʠʪʘ ʢʦʥʬʠ-

ʜʝʥʮʠʘʣʴʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʥʘ ʧʨʝʜʧʨʠʷʪʠʠ ʜʦʣʞʥʘ 

ʙʳʪʴ ʧʦʩʪʨʦʝʥʘ ʢʘʢ ʘʧʧʘʨʘʪʥʦʛʦ, ʪʘʢ ʠ ʧʨʦʛʨʘʤʤ-

ʥʦʛʦ ʫʨʦʚʥʷ. ʊʦʣʴʢʦ ʚ ʢʦʤʧʣʝʢʩʝ ʤʦʞʥʦ ʫʩʧʝʰʥʦ 

ʟʘʱʠʪʠʪʴ ʩʚʦʠ ʜʘʥʥʳʝ ʦʪ ʢʠʙʝʨʟʣʦʫʤʳʰʣʝʥʥʠʢʦʚ. 

[1, ʩ. 216] 

ʆʩʥʦʚʥʳʝ ʵʪʘʧʳ ʢʦʤʧʣʝʢʩʥʦʡ ʟʘʱʠʪʳ ʠʥʬʦʨ-

ʤʘʮʠʠ ʥʘ ʧʨʝʜʧʨʠʷʪʠʠ ʚʢʣʶʯʘʶʪ: 

1. ʘʚʪʦʨʠʟʘʮʠʷ, ʘʫʪʝʥʪʠʬʠʢʘʮʠʷ ʠ ʜʚʫʭʬʘʢ-
ʪʦʨʥʘʷ ʘʫʪʝʥʪʠʬʠʢʘʮʠʷ (ʠʥʦʛʜʘ ʦʪʧʨʘʚʣʷʶʪʩʷ ʯʝ-

ʨʝʟ SMS, ʭʦʪʷ ʵʪʦ ʪʘʢʞʝ ʤʦʞʝʪ ʦʢʘʟʘʪʴʩʷ ʫʷʟʚʠ-

ʤʳʤ), 

2. ʚʠʨʪʫʘʣʴʥʳʝ ʯʘʩʪʥʳʝ ʩʝʪʠ (VPN) ʠ ʟʘʱʠ-
ʱʝʥʥʳʝ ʣʦʢʘʣʴʥʳʝ ʩʝʪʠ [4, ʩ. 944, 5, ʩ. 86], 

3. ʙʝʣʳʡ ʩʧʠʩʦʢ ʧʨʠʣʦʞʝʥʠʡ, ʢʦʪʦʨʳʡ 

ʧʨʝʜʦʪʚʨʘʱʘʝʪ ʟʘʧʫʩʢ ʥʝʘʚʪʦʨʠʟʦʚʘʥʥʳʭ ʧʨʠʣʦʞʝ-

ʥʠʡ ʥʘ ʢʦʤʧʴʶʪʝʨʝ, 

4. ʙʨʘʥʜʤʘʫʵʨʳ: ʙʣʦʢʠʨʫʶʪ ʥʝʩʘʥʢʮʠʦʥʠʨʦ-
ʚʘʥʥʳʡ ʜʦʩʪʫʧ ʢ ʩʝʪʠ ʠʣʠ ʧʝʨʝʭʚʘʪ ʜʘʥʥʳʭ, 

5. honeypots: ʵʪʦ ʢʘʢ ʙʘʟʳ ʜʘʥʥʳʭ-ʧʨʠʤʘʥʢʠ, 

ʢʦʪʦʨʳʝ ʧʨʠʚʣʝʢʘʶʪ ʭʘʢʝʨʦʚ, ʥʦ ʥʝ ʩʦʜʝʨʞʘʪ ʥʠʢʘ-

ʢʦʡ ʚʘʞʥʦʡ ʠʥʬʦʨʤʘʮʠʠ, 

6. ʰʠʬʨʦʚʘʥʠʝ - ʜʝʢʦʜʠʨʦʚʘʥʠʝ ʜʘʥʥʳʭ, ʚ 

ʧʫʪʠ ʠʣʠ ʚ ʧʦʢʦʝ, ʚʢʣʶʯʘʷ ʩʢʚʦʟʥʦʝ ʰʠʬʨʦʚʘʥʠʝ, 

ʯʘʩʪʦ ʠʩʧʦʣʴʟʫʝʤʦʝ ʚ ʧʨʠʣʦʞʝʥʠʷʭ ʠ ʧʣʘʪʬʦʨʤʘʭ 

ʦʙʤʝʥʘ ʩʦʦʙʱʝʥʠʷʤʠ, ʢʦʪʦʨʦʝ ʧʦʟʚʦʣʷʝʪ ʪʦʣʴʢʦ ʟʘ-

ʰʠʬʨʦʚʘʥʥʳʝ ʩʦʦʙʱʝʥʠʷ ʯʠʪʘʪʴ ʦʪʧʨʘʚʠʪʝʣʶ ʠ ʧʦ-

ʣʫʯʘʪʝʣʶ, 

7. ʩʦʟʜʘʥʠʝ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʧʦʣʠʪʠʢʠ ʙʠʟ-
ʥʝʩʘ, ʢʦʤʧʘʥʠʠ, 

8. ʩʦʟʜʘʥʠʝ ʚʥʫʪʨʝʥʥʝʛʦ ʧʨʘʚʦʚʦʛʦ ʧʦʣʷ ʠʩ-
ʧʦʣʴʟʦʚʘʥʠʷ ʠʥʬʦʨʤʘʮʠʠ, 

9. ʩʦʟʜʘʥʠʝ ʙʣʦʢʘ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʟʘʱʠʪʳ ʠ 

ʙʝʟʦʧʘʩʥʦʩʪʠ. 

ɿʘʱʠʪʥʘʷ ʜʝʷʪʝʣʴʥʦʩʪʴ ʢʦʤʧʘʥʠʠ ʜʦʣʞʥʘ ʦʩʫ-

ʱʝʩʪʚʣʷʪʴʩʷ ʚ ʩʣʝʜʫʶʱʠʭ ʥʘʧʨʘʚʣʝʥʠʷʭ: 

1. ʟʘʱʠʪʘ ʜʘʥʥʳʭ, ʢʦʪʦʨʳʝ ʦʙʨʘʙʘʪʳʚʘʶʪʩʷ ʠ 

ʭʨʘʥʷʪʩʷ ʚ ʘʨʭʠʚʘʭ; 

2. ʠʩʢʣʶʯʝʥʠʝ ʚʝʨʦʷʪʥʦʩʪʠ ʥʝʩʘʥʢʮʠʦʥʠʨʦ-

ʚʘʥʥʦʛʦ ʚʪʦʨʞʝʥʠʷ ʚ ʠʥʬʦʨʤʘʮʠʦʥʥʫʶ ʩʨʝʜʫ ʢʦʤ-

ʧʘʥʠʠ; 

3. ʧʨʘʚʠʣʴʥʘʷ ʨʘʙʦʪʘ ʩ ʧʝʨʩʦʥʘʣʦʤ ʜʣʷ ʧʨʝʜʦʪ-

ʚʨʘʱʝʥʠʷ ʢʨʘʞʠ ʚʘʞʥʳʭ ʜʘʥʥʳʭ ʩʦʪʨʫʜʥʠʢʘʤʠ 

ʢʦʤʧʘʥʠʠ. 

ɼʣʷ ʧʦʚʳʰʝʥʠʷ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʙʝʟʦʧʘʩʥʦ-

ʩʪʠ ʧʨʝʜʧʨʠʷʪʠʷ ʘʢʪʠʚʥʦ ʧʨʠʤʝʥʷʶʪ ʩʣʝʜʫʶʱʠʝ 

ʤʝʨʳ ʧʨʝʜʦʩʪʦʨʦʞʥʦʩʪʠ: 

1.ʉʦʟʜʘʥʠʝ ʩʠʩʪʝʤʳ ʜʣʷ ʜʦʩʪʫʧʘ ʢ ʜʘʥʥʳʤ ʚ 

ʢʦʨʧʦʨʘʪʠʚʥʦʡ ʩʝʪʠ 
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ʇʨʝʜʧʨʠʷʪʠʷ ʠʩʧʦʣʴʟʫʶʪ ʨʘʟʣʠʯʥʳʝ ʘʚʪʦʤʘ-

ʪʠʟʠʨʦʚʘʥʥʳʝ ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ ʜʦʩʪʫʧʘ ʢ ʜʘʥ-

ʥʳʤ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʧʨʠʦʨʠʪʝʪʦʤ ʠ ʩʪʘʪʫʩʘʤ ʩʦ-

ʪʨʫʜʥʠʢʦʚ ʢʦʤʧʘʥʠʠ. [3, ʩ. 544] 

ʕʪʦ ʫʧʨʦʱʘʝʪ ʧʨʦʮʝʜʫʨʫ ʦʪʩʣʝʞʠʚʘʥʠʷ ʜʚʠʞʝ-

ʥʠʷ ʧʦʪʦʢʦʚ ʜʘʥʥʳʭ ʠ ʦʙʥʘʨʫʞʝʥʠʷ ʫʪʝʯʝʢ ʠʥʬʦʨ-

ʤʘʮʠʠ. 

2.ɸʥʪʠʚʠʨʫʩʥʘʷ ʟʘʱʠʪʘ 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʵʬʬʝʢʪʠʚʥʦʛʦ ʘʥʪʠʚʠʨʫʩʥʦʛʦ 

ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʠʩʢʣʶʯʘʝʪ ʚʝʨʦʷʪʥʦʩʪʴ 

ʢʨʘʞʠ ʜʘʥʥʳʭ ʩ ʧʦʤʦʱʴʶ ʩʧʝʮʠʘʣʴʥʦʛʦ ʧʨʦʛʨʘʤʤ-

ʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ. 

ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʥʝ ʩʫʱʝʩʪʚʫʝʪ ʠʜʝʘʣʴ-

ʥʦʡ ʘʥʪʠʚʠʨʫʩʥʦʡ ʧʨʦʛʨʘʤʤʳ, ʩʧʦʩʦʙʥʦʡ ʟʘʱʠʪʠʪʴ 

ʦʪ ʘʙʩʦʣʶʪʥʦ ʚʩʝʭ ʫʛʨʦʟ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʙʝʟʦʧʘʩ-

ʥʦʩʪʠ. ʊʝʤ ʥʝ ʤʝʥʝʝ, ʝʩʪʴ ʜʦʩʪʘʪʦʯʥʦ ʵʬʬʝʢʪʠʚʥʳʝ 

ʘʥʪʠʚʠʨʫʩʳ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʦʙʝʩʧʝʯʠʪʴ ʜʦʩʪʦʡʥʫʶ 

ʟʘʱʠʪʫ ʜʘʥʥʳʭ. ɺ ʪʘʙʣʠʮʝ 1 ʤʦʞʥʦ ʫʚʠʜʝʪʴ, ʢʘʢ 

ʢʘʞʜʳʡ ʘʥʪʠʚʠʨʫʩ ʤʦʞʝʪ ʩʧʨʘʚʠʪʴʩʷ ʩ ʫʛʨʦʟʘʤʠ. 

ʊʘʙʣʠʮʘ 1. 

ɼʝʡʩʪʚʠʝ ʘʥʪʠʚʠʨʫʩʦʚ ʧʨʦʪʠʚ ʫʛʨʦʟ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ 

ɸʥʪʠʚʠʨʫʩ 
ʐʧʠʦʥʩʢʠʝ 

ʧʨʦʛʨʘʤʤʳ 
ʉʧʘʤ ʌʠʰʠʥʛ 

ɺʠʨʫʩʳ (% ʧʨʝʜʦʪʚʨʘ-

ʱʝʥʠʷ ʦʪ ʦʙʱʝʛʦ ʢʦʣ-

ʚʘ) 

ʂʣʘʚʠʘʪʫʨ-

ʥʳʡ ʧʝʨʝ-

ʭʚʘʪʯʠʢ 

Ddos-

ʘʪʘʢʘ 

ʊʨʦʷʥʩʢʠʝ 

ʧʨʦʛʨʘʤʤʳ 

ʃʘʙ-ʨʠʷ 

ʂʘʩʧʝʨʩʢʦʛʦ 
ɼʘ ɼʘ ɼʘ 88 % ɼʘ ɼʘ 85 % 

Dr.Web ɼʘ 
ʅʝ ʚʩʝ 

ʚʝʨʩʠʠ 

ʅʝ ʚʩʝ 

ʚʝʨʩʠʠ 
47 % ɼʘ ɼʘ 51 % 

McAfee ɼʘ ɼʘ ɼʘ 26 % ɼʘ ɼʘ 32 % 

ESET ɼʘ ʅʝʪ ɼʘ 29 % ʅʝʪ ɼʘ 24 % 

Avast! 
ʅʝ ʚʩʝ ʚʝʨ-

ʩʠʠ 
ɼʘ 

ʅʝ ʚʩʝ 

ʚʝʨʩʠʠ 
41 % ɼʘ 

ʅʝ ʚʩʝ 

ʚʝʨʩʠʠ 
49 % 

Avira ʅʝʪ ɼʘ ɼʘ 76 % ɼʘ ʅʝʪ 78 % 

Panda ɼʘ 
ʅʝ ʚʩʝ 

ʚʝʨʩʠʠ 
ɼʘ 24 % ɼʘ 

ʅʝ ʚʩʝ 

ʚʝʨʩʠʠ 
27 % 

AVG ɼʘ 
ʅʝ ʚʩʝ 

ʚʝʨʩʠʠ 

ʅʝ ʚʩʝ 

ʚʝʨʩʠʠ 
74 % ɼʘ ɼʘ 70 % 

 

ɿʘʱʠʪʘ ʦʪ ʚʠʨʫʩʦʚ ʥʘ ʢʦʤʧʴʶʪʝʨʝ 

ʆʥ ʤʦʞʝʪ ʧʦʧʘʩʪʴ ʚ ʠʥʬʦʨʤʘʮʠʦʥʥʫʶ ʩʨʝʜʫ 

ʢʦʤʧʘʥʠʠ ʯʝʨʝʟ ʠʥʪʝʨʥʝʪ. 

ʏʘʩʪʦ ʧʨʘʢʪʠʢʫʝʪʩʷ ʦʜʥʦʚʨʝʤʝʥʥʦʝ ʠʩʧʦʣʴʟʦ-

ʚʘʥʠʝ ʜʚʫʭ ʧʨʦʛʨʘʤʤʥʳʭ ʧʨʦʜʫʢʪʦʚ, ʢʦʪʦʨʳʝ ʨʘʟ-

ʣʠʯʘʶʪʩʷ ʨʘʟʣʠʯʥʳʤʠ ʘʣʛʦʨʠʪʤʘʤʠ ʦʧʨʝʜʝʣʝʥʠʷ 

ʧʨʦʛʨʘʤʤ-ʰʧʠʦʥʦʚ ʠ ʘʥʪʠʚʠʨʫʩʥʳʝ ʧʨʦʛʨʘʤʤʳ. 

3.ʆʙʥʘʨʫʞʝʥʠʝ ʠ ʟʘʱʠʪʘ ʦʪ ʢʠʙʝʨʘʪʘʢ 

ʊʘʢʘʷ ʩʠʩʪʝʤʘ ʤʦʞʝʪ ʙʣʦʢʠʨʦʚʘʪʴ ʨʘʩʧʨʦʩʪʨʘ-

ʥʝʥʠʝ ʧʨʦʛʨʘʤʤ, ʩʦʜʝʨʞʘʱʠʭ ʚʨʝʜʦʥʦʩʥʳʡ ʢʦʜ, ʘ 

ʪʘʢʞʝ ʧʦʧʳʪʢʠ ʟʘʙʣʦʢʠʨʦʚʘʪʴ ʠʥʬʦʨʤʘʮʠʦʥʥʫʶ 

ʩʠʩʪʝʤʫ ʧʨʝʜʧʨʠʷʪʠʷ, ʠ ʧʦʵʪʦʤʫ ʝʡ ʥʝʣʴʟʷ ʜʦʚʝ-

ʨʷʪʴ. 

4.ʉʝʪʝʚʘʷ ʙʝʟʦʧʘʩʥʦʩʪʴ 

ʄʥʦʛʠʝ ʢʦʤʧʘʥʠʠ ʧʨʦʚʦʜʷʪ ʩʝʤʠʥʘʨʳ ʠ ʢʦʥ-

ʬʝʨʝʥʮʠʠ ʜʣʷ ʩʚʦʠʭ ʩʦʪʨʫʜʥʠʢʦʚ, ʯʪʦʙʳ ʦʙʝʩʧʝ-

ʯʠʪʴ ʙʝʟʦʧʘʩʥʦʝ ʧʦʚʝʜʝʥʠʝ ʚ ʣʦʢʘʣʴʥʦʡ ʠ ʛʣʦʙʘʣʴ-

ʥʦʡ ʩʝʪʝʚʳʭ ʩʨʝʜʘʭ ʠ ʙʝʟʦʧʘʩʥʦʩʪʴ ʠʥʬʦʨʤʘʮʠʠ ʚʦ 

ʚʨʝʤʷ ʧʦʚʩʝʜʥʝʚʥʦʡ ʨʘʙʦʪʳ. 

 ʕʪʦ ʟʥʘʯʠʪʝʣʴʥʦ ʩʥʠʞʘʝʪ ʨʠʩʢ ʧʦʪʝʨʠ ʠʣʠ ʧʝ-

ʨʝʜʘʯʠ ʠʥʬʦʨʤʘʮʠʠ ʪʨʝʪʴʠʤ ʣʠʮʘʤ ʧʦ ʚʠʥʝ ʩʦʪʨʫʜ-

ʥʠʢʦʚ. 

ʉʣʦʞʥʳʝ ʩʠʩʪʝʤʳ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʙʝʟʦʧʘʩ-

ʥʦʩʪʠ ʥʘ ʧʨʝʜʧʨʠʷʪʠʠ-ʩʣʦʞʥʘʷ ʟʘʜʘʯʘ, ʠ ʧʨʝʜʧʨʠʷ-

ʪʠʶ ʦʯʝʥʴ ʩʣʦʞʥʦ ʨʝʰʘʪʴ ʠʭ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ. 

ɼʣʷ ʵʪʦʛʦ ʩʫʱʝʩʪʚʫʶʪ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʝ 

ʦʨʛʘʥʠʟʘʮʠʠ, ʢʦʪʦʨʳʝ ʧʦʤʦʛʘʶʪ ʩʦʟʜʘʪʴ ʩʠʩʪʝʤʫ 

ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʜʣʷ ʣʶʙʦʡ ʢʦʤʧʘ-

ʥʠʠ. 

ʂʚʘʣʠʬʠʮʠʨʦʚʘʥʥʳʡ ʩʧʝʮʠʘʣʠʩʪ ʛʨʘʤʦʪʥʦ ʩʦ-

ʟʜʘʩʪ ʩʪʨʫʢʪʫʨʫ ʙʝʟʦʧʘʩʥʦʩʪʠ, ʢʦʥʮʝʧʮʠʶ ʝʝ ʨʝʘʣʠ-

ʟʘʮʠʠ ʚ ʢʦʥʢʨʝʪʥʦʡ ʢʦʤʧʘʥʠʠ, ʧʨʘʚʠʣʴʥʦʝ ʘʧʧʘʨʘʪ-

ʥʦʝ ʠ ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ ʜʣʷ ʨʝʰʝʥʠʷ ʧʨʦ-

ʙʣʝʤʳ. 

ʆʥʠ ʪʘʢʞʝ ʨʘʙʦʪʘʶʪ ʩ ʚʥʝʜʨʝʥʥʦʡ ʩʠʩʪʝʤʦʡ 

ʙʝʟʦʧʘʩʥʦʩʪʠ ʠ ʦʙʫʯʘʶʪ ʩʦʪʨʫʜʥʠʢʦʚ ʧʨʝʜʧʨʠʷʪʠʷ 

ʧʦʜʜʝʨʞʠʚʘʪʴ ʝʝ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʝ ʥʘ ʜʦʣʞʥʦʤ 

ʫʨʦʚʥʝ. 
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PECULIARITIES OF THE TREE, APPLIED IN WINE  

 

ɸʥʥʦʪʘʮʠʷ. 

ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʭʠʤʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʠ ʩʚʦʡʩʪʚʘ ʜʨʝʚʝʩʠʥʳ, ʧʨʠʤʝʥʷʝʤʦʡ ʚ ʚʠʥʦ-

ʜʝʣʠʠ, ʘ ʪʘʢʞʝ ʚʣʠʷʥʠʝ ʵʪʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʥʘ ʢʘʯʝʩʪʚʦ ʛʦʪʦʚʦʛʦ ʧʨʦʜʫʢʪʘ. 

Annotation. 

This article discusses the chemical composition and properties of wood used in winemaking, as well as the 

effect of these indicators on the quality of the finished product. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʜʨʝʚʝʩʠʥʘ, ʚʳʜʝʨʞʢʘ, ʚʠʥ, ʬʝʥʦʣʴʥʳʝ ʚʝʱʝʩʪʚʘ, ʪʘʥʠʥʳ, ʦʨʛʘʥʦʣʝʧʪʠʢʘ. 

Key words: wood, aging, wine, phenolic substances, tannins, organoleptics. 

 

ɼʣʷ ʚʠʥʦʜʝʣʴʯʝʩʢʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʪʨʘʜʠ-

ʮʠʦʥʥʦ ʧʨʠʤʝʥʷʶʪ ʜʨʝʚʝʩʠʥʫ ʜʫʙʘ.  

ɼʨʝʚʝʩʠʥʘ ʜʫʙʘ ʠʩʧʦʣʴʟʫʝʪʩʷ ʢʘʢ ʢʘʧʠʣʣʷʨʥʦ-

ʧʦʨʠʩʪʘʷ ʩʠʩʪʝʤʘ ʧʨʠ ʦʙʦʛʘʱʝʥʠʠ ʠ ʚʳʜʝʨʞʢʝ ʚʠʥʘ 

(ʢʣʝʧʢʘ ʙʦʯʢʠ ʠ ʚʥʫʪʨʝʥʥʠʝ ʥʘʩʘʜʢʠ), ʘ ʪʘʢʞʝ ʚ 

ʚʠʜʝ ʩʪʨʫʞʢʠ, ʛʨʘʥʫʣʷʪʘ ʠ ʞʠʜʢʠʭ ʵʢʩʪʨʘʢʪʦʚ. ɺʥʦ-

ʩʠʤʳʝ ʚʝʱʝʩʪʚʘ ʥʘʩʳʱʘʶʪ ʚʠʥʦʤʘʪʝʨʠʘʣʳ ʵʢʩ-

ʪʨʘʢʪʠʚʥʳʤʠ ʠ ʬʝʥʦʣʴʥʳʤʠ ʚʝʱʝʩʪʚʘʤʠ, ʧʨʠʜʘʶʪ 

ʠʤ ʦʧʨʝʜʝʣʝʥʥʫʶ ʦʢʨʘʩʢʫ, ʫʩʢʦʨʷʶʪ ʦʢʠʩʣʠ-

ʪʝʣʴʥʦ-ʚʦʩʩʪʘʥʦʚʠʪʝʣʴʥʳʝ ʧʨʦʮʝʩʩʳ ʠ ʩʦʦʪʚʝʪ-

ʩʪʚʝʥʥʦ ʬʦʨʤʠʨʦʚʘʥʠʝ ʠ ʩʦʟʨʝʚʘʥʠʝ ʚʠʥ. 

ɼʨʝʚʝʩʠʥʘ ʜʫʙʘ - ʦʩʥʦʚʥʦʡ ʠʩʪʦʯʥʠʢ ʦʙʨʘʟʦ-

ʚʘʥʠʷ ʩʦʝʜʠʥʝʥʠʡ, ʬʦʨʤʠʨʫʶʱʠʭ ʚʢʫʩ, ʩʧʝʮʠʬʠʯʝ-

ʩʢʠʡ ʙʫʢʝʪ ʠ ʘʨʦʤʘʪ ʣʠʢʝʨʥʳʭ ʚʠʥ. ʆʩʥʦʚʥʳʝ ʢʦʤ-

ʧʦʥʝʥʪʳ, ʚʭʦʜʷʱʠʝ ʚ ʩʦʩʪʘʚ ʜʨʝʚʝʩʠʥʳ: ʮʝʣʣʶʣʦʟʘ, 

ʧʷʪʠʘʪʦʤʥʳʝ ʠ ʰʝʩʪʠʘʪʦʤʥʳʝ ʩʘʭʘʨʘ, ʣʠʛʥʠʥ, ʘʣʴ-

ʜʝʛʠʜʳ, ʜʫʙʠʣʴʥʳʝ ʚʝʱʝʩʪʚʘ, ʧʨʦʠʟʚʦʜʥʳʝ ʵʚʛʝ-

ʥʦʣʘ, ʛʚʘʷʢʦʣʘ, ʢʨʝʟʦʣʘ ʠ ʬʝʥʦʣʘ, ʘʣʠʬʘʪʠʯʝʩʢʠʝ 

ʞʠʨʥʳʝ ʢʠʩʣʦʪʳ, ʵʬʠʨʳ ʠ ʜʨ.  

ʉ ʭʠʤʠʯʝʩʢʦʡ ʪʦʯʢʠ ʟʨʝʥʠʷ ʢʣʝʪʢʠ ʜʨʝʚʝʩʠʥʳ 

ʩʦʩʪʦʷʪ ʠʟ ʥʝʩʢʦʣʴʢʠʭ ʦʨʛʘʥʠʯʝʩʢʠʭ ʧʦʣʠʤʝʨʦʚ, 

ʧʨʠ ʵʪʦʤ ʢʣʶʯʝʚʳʤ ʩʦʝʜʠʥʝʥʠʝʤ ʷʚʣʷʝʪʩʷ ʮʝʣʣʶ-

ʣʦʟʘ, ʢʦʪʦʨʘʷ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʣʠʥʝʡʥʫʶ ʤʦʣʝ-

ʢʫʣʫ ʧʦʣʠʩʘʭʘʨʠʜʘ, ʩʦʩʪʦʷʱʝʛʦ ʠʟ ʝʜʠʥʠʮ ʛʣʶʢʦʟʳ. 

ʉʦʯʝʪʘʥʠʝ ʧʷʪʠʘʪʦʤʥʳʭ ʩʘʭʘʨʦʚ, ʪʘʢʠʭ ʢʘʢ 

ʢʩʠʣʦʟʘ ʠ ʘʨʘʙʠʥʦʟʘ, ʠ ʰʝʩʪʠʘʪʦʤʥʳʭ ʩʘʭʘʨʦʚ, ʪʠ-

ʧʠʯʥʳʤʠ ʧʨʝʜʩʪʘʚʠʪʝʣʷʤʠ ʢʦʪʦʨʳʭ ʷʚʣʷʶʪʩʷ ʛʣʶ-

ʢʦʟʘ, ʤʘʥʥʦʟʘ ʠ ʛʘʣʘʢʪʦʟʘ ʧʨʠʜʘʝʪ ʩʧʠʨʪʘʤ ʥʝʢʦʪʦ-

ʨʫʶ ʤʷʛʢʦʩʪʴ ʠ ʩʣʘʜʦʩʪʴ ʚʢʫʩʘ. ʀʟ ʧʝʥʪʦʟʘʥʦʚ, ʚʭʦ-

ʜʷʱʠʭ ʚ ʠʭ ʩʦʩʪʘʚ, ʦʙʨʘʟʫʝʪʩʷ ʧʨʠ ʜʝʛʠʜʨʘʪʘʮʠʠ 

ʬʫʨʬʫʨʦʣ, ʜʦʙʘʚʣʷʶʱʠʡ ʚ ʙʫʢʝʪ ʚʳʜʝʨʞʢʠ ʪʦʥʘ 

ʭʣʝʙʥʦʡ ʢʦʨʦʯʢʠ [2]. 

ɽʱʝ ʦʜʥʠʤ ʦʩʥʦʚʥʳʤ ʢʦʤʧʦʥʝʥʪʦʤ ʜʨʝʚʝʩʠʥʳ 

ʷʚʣʷʝʪʩʷ ʣʠʛʥʠʥ, ʩʣʫʞʘʱʠʡ ʮʝʤʝʥʪʠʨʫʶʱʠʤ ʚʝʱʝ-

ʩʪʚʦʤ, ʩʚʷʟʳʚʘʶʱʠʤ ʢʣʝʪʢʠ ʜʨʝʚʝʩʠʥʳ ʚ ʝʜʠʥʦʝ 

ʮʝʣʦʝ. ʃʠʛʥʠʥ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʪʨʝʭʤʝʨʥʫʶ ʤʦ-

ʣʝʢʫʣʫ ʧʦʣʠʬʝʥʦʣʘ ʩ ʩʠʣʴʥʦ ʨʘʟʚʝʪʚʣʝʥʥʦʡ ʮʝʧʴʶ, 

ʠʤʝʶʱʫʶ ʩʣʦʞʥʦʝ ʩʪʨʦʝʥʠʝ ʠ ʚʳʩʦʢʠʡ ʤʦʣʝʢʫʣʷʨ-

ʥʳʡ ʚʝʩ. ʇʨʦʜʫʢʪʳ ʨʘʩʧʘʜʘ ʣʠʛʥʠʥʘ ʫʯʘʩʪʚʫʶʪ ʚ 

ʩʦʟʜʘʥʠʠ ʭʘʨʘʢʪʝʨʥʦʛʦ ʙʫʢʝʪʘ, ʚʢʫʩʘ ʠ ʮʚʝʪʘ ʚʳʜʝʨ-

ʞʘʥʥʳʭ ʚʠʥ ʠ ʢʦʥʴʷʯʥʳʭ ʠ ʜʨʫʛʠʭ ʩʧʠʨʪʦʚ. ʀʭ ʩʦ-

ʩʪʘʚ ʨʘʟʣʠʯʝʥ ʛʣʘʚʥʳʤ ʦʙʨʘʟʦʤ ʧʦ ʨʘʩʪʚʦʨʠʤʦʩʪʠ ʚ 

ʚʦʜʝ, ʵʬʠʨʝ ʠ ʣʝʪʫʯʝʩʪʠ.  

ʆʩʥʦʚʥʦʡ ʩʤʳʩʣ ʚʳʜʝʨʞʢʠ ʚʠʥʘ ʚ ʜʫʙʦʚʳʭ 

ʙʦʯʢʘʭ ʩʦʩʪʦʠʪ ʚ ʵʢʩʪʨʘʢʮʠʠ ʠʟ ʢʣʝʧʢʠ ʬʝʥʦʣʴʥʳʭ 

ʘʣʴʜʝʛʠʜʦʚ ʙʝʥʟʦʡʥʦʛʦ ʨʷʜʘ ʠ ʢʦʨʠʯʥʳʭ ʘʣʴʜʝʛʠ-

ʜʦʚ. ɺ ʧʨʦʮʝʩʩʝ ʭʨʘʥʝʥʠʷ ʚ ʜʫʙʦʚʳʭ ʙʦʯʢʘʭ ʬʝ-

ʥʦʣʴʥʳʝ ʚʝʱʝʩʪʚʘ ʤʠʛʨʠʨʫʶʪ ʚ ʚʠʥʦ ʚ ʚʠʜʝ ʛʠʜʨʦ-

ʣʠʟʦʚʘʥʥʳʭ ʪʘʥʠʥʦʚ ʠʣʠ ʥʝʬʣʘʚʦʥʦʠʜʦʚ, ʚʳʜʝʣʷʷ, 

ʧʨʝʞʜʝ ʚʩʝʛʦ: ʚʘʥʠʣʠʥ, ʚʘʥʠʣʠʥʦʚʫʶ, ʩʠʨʝʥʝʚʫʶ, 

ʛʘʣʣʦʚʫʶ, ʵʣʣʘʛʦʚʫʶ ʢʠʩʣʦʪʫ, ʢʦʥʝʬʝʨʠʣʦʚʳʡ, ʩʠ-

ʥʘʧʦʚʳʡ ʘʣʴʜʝʛʠʜʳ ʠ ʢʫʤʘʨʠʥʳ [4].  

ɼʫʙʠʣʴʥʳʝ ʚʝʱʝʩʪʚʘ (ʪʘʥʠʥʳ) ʦʪʥʦʩʷʪʩʷ ʢ 

ʪʠʧʫ ʢʦʥʜʝʥʩʠʨʦʚʘʥʥʳʭ ʵʣʣʘʛʦʚʳʭ ʜʫʙʠʣʴʥʳʭ ʚʝ-

ʱʝʩʪʚ. ʊʘʢʞʝ ʙʳʣʦ ʦʙʥʘʨʫʞʝʥʦ ʚ ʪʘʥʠʥʘʭ ʜʫʙʘ ʧʨʠ-

ʩʫʪʩʪʚʠʝ ʛʘʣʣʦʚʦʡ (ʚ ʦʩʥʦʚʥʦʤ), ʵʣʣʘʛʦʚʦʡ ʠ ʧʨʦʪʦ-

ʢʘʪʝʭʠʥʦʚʦʡ ʢʠʩʣʦʪ [7].  

ʊʘʥʠʥʳ ʜʫʙʘ ʣʝʛʢʦ ʠʟʚʣʝʢʘʶʪʩʷ ʠʟ ʢʣʝʧʢʠ, 

ʣʝʛʢʦ ʦʢʠʩʣʷʶʪʩʷ ʢʠʩʣʦʨʦʜʦʤ ʚʦʟʜʫʭʘ, ʭʦʨʦʰʦ ʨʘʩ-

ʪʚʦʨʷʶʪʩʷ ʚ ʚʦʜʝ [5]. 

ɺʟʘʠʤʦʜʝʡʩʪʚʠʝ ʢʠʩʣʦʨʦʜʘ, ʚʠʥʘ ʠ ʜʨʝʚʝʩʠʥʳ 

ʧʨʠʚʦʜʠʪ ʢ ʢʦʥʪʨʦʣʠʨʫʝʤʦʤʫ ʦʢʠʩʣʝʥʠʶ, ʢʦʪʦʨʦʝ 

ʫʤʝʥʴʰʘʝʪ ʚʷʞʫʱʠʡ ʧʨʠʚʢʫʩ ʠ ʫʚʝʣʠʯʠʚʘʝʪ ʮʚʝʪʦ-

ʩʪʦʡʢʦʩʪʴ ʢʨʘʩʥʦʛʦ ʮʚʝʪʘ, ʚʩʣʝʜʩʪʚʠʝ ʫʚʝʣʠʯʝʥʠʷ 

ʨʝʘʢʮʠʡ ʢʦʥʜʝʥʩʘʮʠʠ ʤʝʞʜʫ ʘʥʪʦʮʠʘʥʘʤʠ ʠ ʤʦʣʝ-

ʢʫʣʘʤʠ ʪʘʥʠʥʦʚ ʚ ʧʨʠʩʫʪʩʪʚʠʠ ʘʮʝʪʘʣʴʜʝʛʠʜʘ.  

ʉʨʝʜʠ ʜʨʫʛʠʭ ʣʝʪʫʯʠʭ ʬʝʥʦʣʦʚ, ʩʧʦʩʦʙʥʳʭ 

ʚʦʟʜʝʡʩʪʚʦʚʘʪʴ ʥʘ ʙʫʢʝʪ ʚʳʜʝʨʞʘʥʥʳʭ ʘʣʢʦʛʦʣʴ-

ʥʳʭ ʥʘʧʠʪʢʦʚ, ʤʦʞʥʦ ʦʪʤʝʪʠʪʴ ʧʨʦʠʟʚʦʜʥʳʝ ʵʚʛʝ-

ʥʦʣʘ, ʛʚʘʷʢʦʣʘ, ʢʨʝʟʦʣʘ ʠ ʬʝʥʦʣʘ, ʘ ʪʘʢʞʝ ʚʝʱʝʩʪʚʘ 

ʬʫʨʘʥʦʚʦʛʦ ʨʷʜʘ, ʚʦʟʥʠʢʘʶʱʠʝ ʚ ʦʩʥʦʚʥʦʤ ʧʨʠ 

ʪʝʨʤʦʦʙʨʘʙʦʪʢʝ ʜʨʝʚʝʩʠʥʳ [3]. 

ɼʨʫʛʠʝ ʛʨʫʧʧʳ ʚʪʦʨʦʩʪʝʧʝʥʥʳʭ ʩʦʝʜʠʥʝʥʠʡ ʚ 

ʜʨʝʚʝʩʠʥʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʥʝʟʥʘʯʠʪʝʣʴʥʳʭ ʢʦʣʠʯʝ-

ʩʪʚʘʭ, ʥʦ ʪʘʢʞʝ ʩʧʦʩʦʙʥʳʭ ʚʣʠʷʪʴ ʥʘ ʦʨʛʘʥʦʣʝʧ-

ʪʠʢʫ ʥʘʧʠʪʢʦʚ. 
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ʄʦʛʫʪ ʚʩʪʨʝʯʘʪʴʩʷ ʘʣʠʬʘʪʠʯʝʩʢʠʝ ʞʠʨʥʳʝ 

ʢʠʩʣʦʪʳ ʚ ʬʦʨʤʝ ʩʣʦʞʥʳʭ ʵʬʠʨʦʚ, ʥʘʧʨʠʤʝʨ, ʩʣʦʞ-

ʥʳʡ ʵʬʠʨ ʫʢʩʫʩʥʦʡ ʢʠʩʣʦʪʳ.  

ʊʘʢʞʝ ʦʙʥʘʨʫʞʝʥʦ ʧʨʠʩʫʪʩʪʚʠʝ ʘʟʦʪʠʩʪʳʭ ʚʝ-

ʱʝʩʪʚ. ʂʘʯʝʩʪʚʝʥʥʳʡ ʩʦʩʪʘʚ ʩʚʦʙʦʜʥʳʭ ʘʤʠʥʦʢʠʩ-

ʣʦʪ ʧʨʝʜʩʪʘʚʣʝʥ ʮʠʩʪʠʥʦʤ, ʘʨʛʠʥʠʥʦʤ, ʛʣʫʪʘʤʠʥʦ-

ʚʦʡ ʢʠʩʣʦʪʦʡ ʠ ʛʣʠʢʦʢʦʣʝʤ. ʆʥʠ ʩʧʦʩʦʙʥʳ ʦʙʨʘʟʦ-

ʚʳʚʘʪʴ ʘʣʴʜʝʛʠʜʳ, ʚʳʩʰʠʝ ʠ ʘʨʦʤʘʪʠʯʝʩʢʠʝ 

ʩʧʠʨʪʳ, ʚʣʠʷʶʱʠʝ ʥʘ ʚʢʫʩ ʠ ʘʨʦʤʘʪ ʘʣʢʦʛʦʣʴʥʳʭ 

ʥʘʧʠʪʢʦʚ [6]. 

ɺ ʥʝʙʦʣʴʰʠʭ ʢʦʣʠʯʝʩʪʚʘʭ ʪʘʢʞʝ ʧʨʠʩʫʪʩʪʚʫʶʪ 

ʩʧʠʨʪʳ ʘʣʠʬʘʪʠʯʝʩʢʦʛʦ ʨʷʜʘ, ʮʠʢʣʠʯʝʩʢʠʝ ʤʥʦʛʦ-

ʘʪʦʤʥʳʝ ʩʧʠʨʪʳ, ʩʪʝʨʠʥʳ, ʘʣʴʜʝʛʠʜʳ, ʫʛʣʝʚʦʜʦ-

ʨʦʜʳ ʠ ʤʠʥʝʨʘʣʴʥʳʝ ʚʝʱʝʩʪʚʘ. 

ʍʠʤʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʜʨʝʚʝʩʠʥʳ ʦʢʘʟʳʚʘʶʪ 

ʙʦʣʴʰʦʝ ʚʣʠʷʥʠʝ ʥʘ ʦʨʛʘʥʦʣʝʧʪʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ 

ʢʦʥʝʯʥʦʛʦ ʧʨʦʜʫʢʪʘ, ʧʦʵʪʦʤʫ ʥʝʦʙʭʦʜʠʤʦ ʫʜʝʣʷʪʴ 

ʚʥʠʤʘʥʠʝ ʢʘʯʝʩʪʚʫ ʠ ʩʦʩʪʦʷʥʠʶ ʜʨʝʚʝʩʠʥʳ, ʠʩ-

ʧʦʣʴʟʫʝʤʦʡ ʚ ʚʠʥʦʜʝʣʠʠ, ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʢʘʯʝʩʪʚʝʥ-

ʥʳʭ ʥʘʧʠʪʢʦʚ. 
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ɺ ʥʘʩʪʦʷʱʝʡ ʩʪʘʪʴʝ ʚ ʢʘʯʝʩʪʚʝ ʧʨʝʜʤʝʪʘ ʠʩʩʣʝʜʦʚʘʥʠʷ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʪʝʭʥʦʣʦʛʠʷ ʭʝʰʛʨʘʬ 

(Hashgraph). ɺ ʩʪʘʪʴʝ ʘʥʘʣʠʟʠʨʫʶʪʩʷ ʧʨʝʠʤʫʱʝʩʪʚʘ ʜʘʥʥʦʡ ʪʝʭʥʦʣʦʛʠʠ ʚ ʩʨʘʚʥʝʥʠʠ ʩ ʙʣʦʢʯʝʡʥ ʪʝʭʥʦ-

ʣʦʛʠʝʡ. ɺ ʢʘʯʝʩʪʚʝ ʦʞʠʜʘʝʤʦʛʦ ʨʝʟʫʣʴʪʘʪʘ ʧʨʝʜʧʦʣʘʛʘʝʪʩʷ ʚʳʷʚʠʪʴ ʧʝʨʩʧʝʢʪʠʚʳ ʚʥʝʜʨʝʥʠʷ ʜʘʥʥʦʡ 

ʪʝʭʥʦʣʦʛʠʠ. 

Abstract. 

In this article, a hashgraph technology is considered as a subject of research. The article analyzes the ad-

vantages of this technology in comparison with blockchain technology. As an expected result, it is expected to 

identify the prospects for the implementation of this technology. 
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ʉ ʨʦʩʪʦʤ ʧʦʧʫʣʷʨʥʦʩʪʠ ʪʝʭʥʦʣʦʛʠʡ ʨʘʩʧʨʝʜʝ-

ʣʝʥʥʦʛʦ ʨʝʝʩʪʨʘ, ʘ ʚ ʯʘʩʪʥʦʩʪʠ, ʙʣʦʢʯʝʡʥʘ, ʧʦʷʚʠ-

ʣʘʩʴ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʨʝʰʝʥʠʷ ʧʨʦʙʣʝʤ, ʩ ʢʦʪʦʨʳʤʠ 

ʙʣʦʢʯʝʡʥʫ ʪʷʞʝʣʦ ʩʧʨʘʚʣʷʪʴʩʷ. ɹʳʣʠ ʧʨʝʜʣʦʞʝʥʳ 

ʥʝʢʦʪʦʨʳʝ ʘʣʴʪʝʨʥʘʪʠʚʳ, ʥʦ ʚʩʝ ʦʥʠ ʥʘ ʜʘʥʥʳʡ ʤʦ-

ʤʝʥʪ ʥʝ ʩʤʦʛʣʠ ʧʦʚʣʠʷʪʴ ʥʘ ʩʫʱʝʩʪʚʫʶʱʠʡ ʨʳʥʦʢ. 

ɺ ʢʘʯʝʩʪʚʝ ʪʘʢʦʡ ʘʣʴʪʝʨʥʘʪʠʚʳ ʚ 2016 ʛʦʜʫ Leemon 

Baird ʠ ʢʦʤʧʘʥʠʷ Swirlds ʘʥʦʥʩʠʨʦʚʘʣʠ ʪʝʭʥʦʣʦʛʠʶ 

Hashgraph.  

Hashgraph ï ʵʪʦ ʩʪʨʫʢʪʫʨʘ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ, 

ʦʩʥʦʚʘʥʥʘʷ ʥʘ ʥʘʧʨʘʚʣʝʥʥʳʭ ʘʮʠʢʣʠʯʝʩʢʠʭ ʛʨʘʬʘʭ 

(DAG). (ʈʠʩʫʥʦʢ 1. ʇʨʠʤʝʨ DAG): 
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ʈʠʩʫʥʦʢ 1. ʇʨʠʤʝʨ DAG 

 

Hashgraph, ʢʘʢ ʠ ʙʣʦʢʯʝʡ, ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ 

ʜʝʮʝʥʪʨʘʣʠʟʦʚʘʥʥʫʶ ʟʘʧʠʩʴ ʦʥʣʘʡʥ-ʪʨʘʥʟʘʢʮʠʠ, ʢ 

ʢʦʪʦʨʦʡ ʤʦʛʫʪ ʦʙʨʘʱʘʪʴʩʷ ʥʝʩʢʦʣʴʢʦ ʩʪʦʨʦʥ. ʆʙʝ 

ʩʠʩʪʝʤʳ ʠʤʝʶʪ ʜʝʮʝʥʪʨʘʣʠʟʦʚʘʥʥʦʝ ʭʨʘʥʠʣʠʱʝ 

ʜʘʥʥʳʭ, ʦʙʝ ʠʩʧʦʣʴʟʫʶʪ ʭʝʰʠʨʦʚʘʥʠʝ, ʟʘʰʠʬʨʦ-

ʚʘʥʥʳʝ ʧʦʜʧʠʩʠ ʠ ʪ. ʜ. ɺʩʝ ʚʝʪʚʠ ʚ Hashgraph ʠʤʝʶʪ 

ʧʨʘʚʦ ʥʘ ʞʠʟʥʴ ʠ ʨʘʟʚʠʪʠʝ, ʜʚʠʛʘʷʩʴ ʧʘʨʘʣʣʝʣʴʥʦ. 

ʕʪʦ ʦʟʥʘʯʘʝʪ, ʯʪʦ ʥʠ ʦʜʠʥ ʠʟ ʫʟʣʦʚ, ʠʩʧʦʣʴʟʫʝʤʳʭ 

ʚ ʧʨʦʮʝʩʩʝ ʪʨʘʥʟʘʢʮʠʠ, ʥʝ ʤʦʞʝʪ ʦʩʪʘʥʦʚʠʪʴ ʚʝʩʴ 

ʧʨʦʮʝʩʩ. (ʈʠʩʫʥʦʢ 2. ʉʪʨʫʢʪʫʨʘ ʙʣʦʢʯʝʡʥʘ ʠ ʭʵ-

ʰʛʨʘʬʘ.)

 

 
ʈʠʩʫʥʦʢ 2. ʉʪʨʫʢʪʫʨʘ ʙʣʦʢʯʝʡʥʘ ʠ ʭʵʰʛʨʘʬʘ. 

 

ɼʣʷ ɹʠʪʢʦʠʥʘ ʠ ʕʬʠʨʠʫʤʘ ʤʝʜʣʝʥʥʘʷ ʩʢʦʨʦʩʪʴ 

ʦʙʨʘʙʦʪʢʠ ʠ ʚʳʩʦʢʘʷ ʢʦʤʠʩʩʠʷ ʟʘ ʪʨʘʥʟʘʢʮʠʠ ʷʚʣʷ-

ʝʪʩʷ ʙʘʨʴʝʨʦʤ ʜʣʷ ʦʙʨʘʙʦʪʢʠ ʝʞʝʜʥʝʚʥʳʭ ʧʣʘʪʝ-

ʞʝʡ. ʊʨʘʥʟʘʢʮʠʷ ʙʠʪʢʦʠʥʦʚ ʤʦʞʝʪ ʟʘʥʷʪʴ 10 ʤʠʥʫʪ. 

Hedera ʩʯʠʪʘʝʪ, ʯʪʦ ʤʦʞʝʪ ʜʦʩʪʠʯʴ ʵʪʦʛʦ ʧʫʥʢʪʘ 

ʙʳʩʪʨʝʝ ʠ ʩ ʦʯʝʥʴ ʥʠʟʢʦʡ ʢʦʤʠʩʩʠʝʡ ʟʘ ʪʨʘʥʟʘʢʮʠʶ. 

ɺ ʪʦ ʚʨʝʤʷ ʢʘʢ ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ ɹʠʪʢʦʠʥʘ 

ʩʪʨʫʢʪʫʨʠʨʦʚʘʥʦ ʚ ʚʠʜʝ ʮʝʧʦʯʢʠ ʪʨʘʥʟʘʢʮʠʡ, ʭʵʰ-

ʛʨʘʬ Hedera ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʛʨʘʬ ʪʨʘʥʟʘʢʮʠʡ, 

ʢʦʪʦʨʳʝ çʤʦʛʫʪ ʦʙʨʘʙʘʪʳʚʘʪʴʩʷ ʧʘʨʘʣʣʝʣʴʥʦ, ʘ ʥʝ 

ʣʠʥʝʡʥʦè. [2] 

ɺ ʢʘʯʝʩʪʚʝ ʧʨʝʠʤʫʱʝʩʪʚ Hashgraph ʥʘʜ ʙʣʦʢ-

ʯʝʡʥʦʤ ʩʣʝʜʫʝʪ ʥʘʟʚʘʪʴ: 

1) ʩʢʦʨʦʩʪʴ ʦʧʝʨʘʮʠʡ ʚ 50 ʪʳʩʷʯ ʨʘʟ ʚʳʰʝ, ʯʝʤ 

ʫ ʙʣʦʢʯʝʡʥʘ; 

2) ʋʟʝʣ ʩʚʷʟʠ Hashgraph ʤʦʞʝʪ ʙʳʪʴ ʦʙʳʯʥʳʤ 

ʩʤʘʨʪʬʦʥʦʤ 

3) ɺ Hashgraph ʪʨʘʥʟʘʢʮʠʠ ʠʤʝʶʪ ʧʨʠʦʨʠʪʝʪ ʚ 

ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʪʦʛʦ, ʢʦʛʜʘ ʧʦʣʴʟʦʚʘʪʝʣʴ ʜʦʙʘʚʣʷʝʪ 

ʪʨʘʥʟʘʢʮʠʶ. ɺ ʩʣʫʯʘʝ, ʥʘʧʨʠʤʝʨ, Bitcoin, ʧʨʝʠʤʫ-

ʱʝʩʪʚʦ ʧʦʣʫʯʘʝʪ ʪʦʪ, ʢʪʦ ʚʥʦʩʠʪ ʥʘʠʙʦʣʴʰʠʡ ʧʣʘ-

ʪʝʞ (ʢʦʤʠʩʩʠʷ ʟʘ ʪʨʘʥʟʘʢʮʠʶ) 

4) ʊʝʭʥʦʣʦʛʠʷ Hashgraph ʥʦʚʝʝ, ʯʝʤ ʙʣʦʢʯʝʡʥ. 

ʆʥʘ ʫʯʠʪʳʚʘʝʪ ʦʰʠʙʢʠ ʧʨʝʜʰʝʩʪʚʝʥʥʠʢʦʚ. 

ʉ ʧʦʤʦʱʴʶ ʯʝʛʦ ʤʦʛʫʪ ʙʳʪʴ ʜʦʩʪʠʛʥʫʪʳ ʜʘʥ-

ʥʳʝ ʧʨʝʠʤʫʱʝʩʪʚʘ? ɹʦʣʴʰʘʷ ʩʢʦʨʦʩʪʴ ʦʙʫʩʣʦʚʣʝʥʘ 

ʪʝʤ, ʯʪʦ ʚ ʭʝʰʛʨʘʬʝ ʧʨʦʠʩʭʦʜʠʪ ʦʙʤʝʥ ʥʝ ʚʩʝʡ ʠʥ-

ʬʦʨʤʘʮʠʝʡ, ʘ ʪʦʣʴʢʦ ʝʝ ʦʙʥʦʚʣʝʥʠʝʤ. ɺ ʙʣʦʢʯʝʡʥʝ 

ʚʦʟʤʦʞʥʘ ʢʦʥʢʫʨʝʥʮʠʷ - ʝʩʣʠ ʥʝʩʢʦʣʴʢʦ ʤʘʡʥʝʨʦʚ 

ʦʜʥʦʚʨʝʤʝʥʥʦ ʚʳʯʠʩʣʷʶʪ ʥʦʚʳʝ ʙʣʦʢʠ, ʩʠʩʪʝʤʘ 

ʧʨʠʤʝʪ ʪʦʪ, ʢʦʪʦʨʳʡ ʙʫʜʝʪ ʧʦʜʧʠʩʘʥ ʧʝʨʚʳʤ, ʘ ʜʨʫ-

ʛʦʡ ʤʘʡʥʝʨ ʦʩʪʘʥʝʪʩʷ ʥʠ ʩ ʯʝʤ. ɺ ʭʝʰʛʨʘʬʝ, ʚ ʩʚʦʶ 

ʦʯʝʨʝʜʴ, ʫʯʠʪʳʚʘʶʪʩʷ ʥʝ ʙʣʦʢʠ, ʘ ʪʨʘʥʟʘʢʮʠʠ.  

ɽʱʝ ʦʜʥʦʡ ʦʩʦʙʝʥʥʦʩʪʴʶ ʜʘʥʥʦʡ ʪʝʭʥʦʣʦʛʠʠ 

ʷʚʣʷʝʪʩʷ ʪʦ, ʯʪʦ ʚ Hashgraph ʨʝʘʣʠʟʦʚʘʥ ñʧʨʦʪʦʢʦʣ 
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ʩʧʣʝʪʝʥò (gossip protocol), ʢʦʪʦʨʳʡ ʧʦʤʦʛʘʝʪ ʙʳʩʪ-

ʨʝʝ ʜʦʩʪʠʯʴ ʢʦʥʩʝʥʩʫʩʘ. ʇʦʩʣʝ ʢʘʞʜʦʡ ʪʨʘʥʟʘʢʮʠʠ 

ʦʜʠʥ ʜʝʮʝʥʪʨʘʣʠʟʦʚʘʥʥʳʡ ʢʦʤʧʦʥʝʥʪ ʜʝʣʠʪʩʷ 

ʚʩʝʤʠ ʜʘʥʥʳʤʠ, ʢʦʪʦʨʳʝ ʦʥ ʟʥʘʝʪ, ʩ ʜʚʫʤʷ ʜʨʫʛʠʤʠ 

ʢʦʤʧʦʥʝʥʪʘʤʠ. ɽʩʣʠ ʦʜʠʥ ʠʟ ʜʚʫʭ ʢʦʤʧʦʥʝʥʪʦʚ ʧʨʠ 

ʧʨʦʩʤʦʪʨʝ ʠʥʬʦʨʤʘʮʠʠ ʚʠʜʠʪ ʦʪʩʫʪʩʪʚʫʶʱʠʝ ʜʘʥ-

ʥʳʝ, ʦʥ ʦʙʥʦʚʠʪ ʩʚʦʶ ʠʩʪʦʨʠʶ. 

ɿʘʪʝʤ ʜʚʘ ʢʦʤʧʦʥʝʥʪʘ, ʢʦʪʦʨʳʝ ʧʦʣʫʯʠʣʠ ʠʥ-

ʬʦʨʤʘʮʠʶ, ʙʫʜʫʪ ʜʝʣʘʪʴ ʪʦ ʞʝ ʩʘʤʦʝ, ʦʙʤʝʥʠʚʘʷʩʴ 

ʠʥʬʦʨʤʘʮʠʝʡ ʩ ʜʚʫʤʷ ʜʨʫʛʠʤʠ ʩʣʫʯʘʡʥʳʤʠ ʢʦʤʧʦ-

ʥʝʥʪʘʤʠ. ʇʨʦʮʝʩʩ ʙʫʜʝʪ ʧʦʚʪʦʨʷʪʴʩʷ ʜʦ ʪʝʭ ʧʦʨ, 

ʧʦʢʘ ʪʨʘʥʟʘʢʮʠʷ ʥʝ ʙʫʜʝʪ ʨʘʩʧʨʝʜʝʣʝʥʘ ʧʦ ʚʩʝʡ 

ʩʪʨʫʢʪʫʨʝ ʜʘʥʥʳʭ. ʇʨʝʠʤʫʱʝʩʪʚʦ ʪʘʢʦʛʦ ʧʨʦʪʦ-

ʢʦʣʘ ʩʦʩʪʦʠʪ ʚ ʪʦʤ, ʯʪʦ ʚʤʝʩʪʦ ʩʨʝʜʳ ʧʦʩʣʝʜʦʚʘ-

ʪʝʣʴʥʦʛʦ ʠʣʠ ʧʘʨʘʣʣʝʣʴʥʦʛʦ ʚʳʧʦʣʥʝʥʠʷ ʠʩʧʦʣʴʟʫ-

ʝʪʩʷ ʵʢʩʧʦʥʝʥʮʠʘʣʴʥʦʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʜʘʥʥʳʭ. 

ʕʪʦ ʦʟʥʘʯʘʝʪ, ʯʪʦ ʢʦʥʩʝʥʩʫʩ ʤʦʞʝʪ ʙʳʪʴ ʜʦʩʪʠʛʥʫʪ 

ʦʯʝʥʴ ʙʳʩʪʨʦ ʠ ʩ ʥʝʙʦʣʴʰʠʤʠ ʥʘʢʣʘʜʥʳʤʠ ʨʘʩʭʦ-

ʜʘʤʠ.  

ʏʪʦʙʳ ʛʘʨʘʥʪʠʨʦʚʘʪʴ ʧʨʘʚʠʣʴʥʦʩʪʴ ʜʘʥʥʳʭ, 

ʧʝʨʝʜʘʚʘʝʤʳʭ ʤʝʞʜʫ ʫʟʣʘʤʠ, ʙʫʜʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ 

ʚʠʨʪʫʘʣʴʥʦʝ ʛʦʣʦʩʦʚʘʥʠʝ. ʏʪʦʙʳ ʠʥʬʦʨʤʘʮʠʷ ʩʯʠ-

ʪʘʣʘʩʴ ʜʝʡʩʪʚʠʪʝʣʴʥʦʡ, 2/3 ʫʟʣʦʚ ʩʝʪʠ ʜʦʣʞʥʳ 

çʧʦʜʪʚʝʨʜʠʪʴè ʵʪʦ. ʕʪʦʪ ʧʨʦʮʝʩʩ ʛʦʣʦʩʦʚʘʥʠʷ ʧʨʝʜ-

ʧʦʣʘʛʘʝʪ ʪʦ, ʯʪʦ ʫʟʣʳ ʩʤʦʛʫʪ ʦʪʩʣʝʞʠʚʘʪʴ ʠʥʬʦʨʤʘ-

ʮʠʶ ʯʝʨʝʟ ʩʚʦʠʭ ʩʦʩʝʜʝʡ ʚʧʣʦʪʴ ʜʦ ʠʩʭʦʜʥʦʛʦ ʠʩ-

ʪʦʯʥʠʢʘ ʜʘʥʥʳʭ. [1] 

ʋʞʝ ʩʝʡʯʘʩ ʦʯʝʚʠʜʥʦ, ʯʪʦ ʨʘʟʨʘʙʦʪʢʘ ʪʝʭʥʦʣʦ-

ʛʠʠ ʭʝʰʛʨʘʬ ʤʦʞʝʪ ʩʝʨʴʝʟʥʦ ʧʨʦʜʚʠʥʫʪʴ ʚʧʝʨʝʜ 

ʩʬʝʨʫ ʨʘʩʧʨʝʜʝʣʝʥʥʳʭ ʨʝʝʩʪʨʦʚ. ʍʝʰʛʨʘʬ ʙʫʜʝʪ 

ʧʦʜʜʝʨʞʠʚʘʪʴ ʤʠʢʨʦʧʣʘʪʝʞʠ, ʯʪʦ ʤʦʞʝʪ ʩʫʱʝ-

ʩʪʚʝʥʥʦ ʧʦʚʣʠʷʪʴ ʠ ʪʨʘʥʩʬʦʨʤʠʨʦʚʘʪʴ ʨʘʟʣʠʯʥʳʝ 

ʦʪʨʘʩʣʠ. ɺʦʧʨʦʩ ʟʘʢʣʶʯʘʝʪʩʷ ʣʠʰʴ ʚ ʪʦʤ, ʩʤʦʛʫʪ ʣʠ 

ʨʘʟʨʘʙʦʪʯʠʢʠ Hashgraph ʜʦʩʪʠʯʴ ʪʦʛʦ ʫʨʦʚʥʷ ʩʢʦ-

ʨʦʩʪʠ ʠ ʙʝʟʦʧʘʩʥʦʩʪʠ, ʢʦʪʦʨʳʝ ʦʥʠ ʦʙʝʱʘʶʪ. [3] 

Hashgraph - ʦʯʝʥʴ ʠʥʪʝʨʝʩʥʘʷ ʪʝʭʥʦʣʦʛʠʷ, ʩʧʦ-

ʩʦʙʥʘʷ ʩʦʚʝʨʰʠʪʴ ʨʝʚʦʣʶʮʠʶ ʚ ʩʬʝʨʝ ʭʨʘʥʝʥʠʷ 

ʜʘʥʥʳʭ. ɸʣʛʦʨʠʪʤ ʢʦʥʩʝʥʩʫʩʘ ʜʝʣʘʝʪ ʵʪʫ ʩʠʩʪʝʤʫ 

ʩʧʨʘʚʝʜʣʠʚʦʡ, ʘ ʝʝ ʩʪʨʫʢʪʫʨʘ ʚ ʢʘʯʝʩʪʚʝ DAG ʧʦʤʦ-

ʛʘʝʪ ʝʡ ʦʙʝʩʧʝʯʠʚʘʪʴ ʙʳʩʪʨʳʝ ʪʨʘʥʟʘʢʮʠʠ, ʯʪʦ ʧʦ-

ʩʪʝʧʝʥʥʦ ʩʪʘʥʦʚʠʪʩʷ ʦʜʥʠʤ ʠʟ ʢʣʶʯʝʚʳʭ ʧʘʨʘʤʝʪ-

ʨʦʚ, ʪʨʝʙʫʝʤʳʭ ʦʪ ʨʘʩʧʨʝʜʝʣʝʥʥʳʭ ʨʝʝʩʪʨʦʚ ʠ ʧʣʘ-

ʪʝʞʥʳʭ ʩʠʩʪʝʤ. 
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DEVELOPMENT OF A MATHEMATICAL MODEL OF THE STRESS STATE OF THE ADHESIVE 

SEALING SYSTEMS 

 

ɸʥʥʦʪʘʮʠʷ. 

ɺ ʩʪʘʪʴʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʤʘʪʝʤʘʪʠʯʝʩʢʘʷ ʤʦʜʝʣʴ ʥʘʧʨʷʞʝʥʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʢʣʝʝʚʳʭ ʛʝʨʤʝʪʠʟʠʨʫʶ-

ʱʠʭ ʩʠʩʪʝʤ. ɼʘʶʱʘʷ ʚʦʟʤʦʞʥʦʩʪʴ ʦʮʝʥʠʪʴ ʥʘʛʨʫʟʢʠ ʠ ʩʧʨʦʛʥʦʟʠʨʦʚʘʪʴ ʭʘʨʘʢʪʝʨ ʠʟʤʝʥʝʥʠʷ ʧʨʦʯʥʦʩʪʠ 

ʢʣʝʝʚʦʡ ʛʝʨʤʝʪʠʟʠʨʫʶʱʝʡ ʩʠʩʪʝʤʳ ʧʨʠ ʧʝʨʝʤʝʥʝ ʛʝʦʤʝʪʨʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ ʠ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʭ ʪʝʤ-

ʧʝʨʘʪʫʨ. ɼʣʷ ʨʘʩʯʝʪʘ ʧʨʦʯʥʦʩʪʠ ʠ ʥʘʧʨʷʞʝʥʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʤʦʜʝʣʝʡ ʢʣʝʝʚʳʭ ʛʝʨʤʝʪʠʟʠʨʫʶʱʠʭ ʩʠʩʪʝʤ 
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ʠʩʧʦʣʴʟʦʚʘʣʩʷ ʤʝʪʦʜ ʧʦʛʨʘʥʠʯʥʦʛʦ ʩʣʦʷ ʦʩʥʦʚʘʥʥʳʡ ʥʘ ʧʨʝʜʧʦʣʦʞʝʥʠʠ ʦ ʪʦʤ, ʯʪʦ ʥʘ ʩʜʚʠʛ ʨʘʙʦʪʘʝʪ 

ʣʠʰʴ ʯʘʩʪʴ ʢʣʝʝʚʦʛʦ ʩʣʦʷ, ʢʦʪʦʨʘʷ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʧʨʠʣʝʛʘʝʪ ʢ ʧʦʚʝʨʭʥʦʩʪʠ ʩʫʙʩʪʨʘʪʘ, ʘ ʦʩʪʘʚʰʘʷʩʷ 

ʯʘʩʪʴ ʢʣʝʷ ʨʘʙʦʪʘʝʪ ʘʥʘʣʦʛʠʯʥʦ ʦʙʢʣʘʜʢʘʤ ï ʢʘʢ ʩʪʝʨʞʝʥʴ ʩ ʢʦʥʩʪʘʥʪʘʤʠ ʤʘʪʝʨʠʘʣʘ ʚ ʩʚʦʙʦʜʥʦʤ ʩʦ-

ʩʪʦʷʥʠʠ. 

Annotation. 

The article presents a mathematical model of the stress state of adhesive sealing systems. It makes it possible 

to assess the load and predict the nature of changes in the strength of the adhesive sealing system with a change 

in geometric parameters and operating temperatures. To calculate the strength and stress state of the models of 

adhesive sealing systems, the boundary layer method was used based on the assumption that only a part of the 

adhesive layer that is directly adjacent to the surface of the substrate works for shear, and the remaining part of 

the glue works similarly to the plates ï as a rod with material constants in the free state. 
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Keywords: mathematical model, adhesive sealing system, boundary layer method, adhesive joint, shear, op-

erating temperature. 

 

ʄʝʪʦʜ ʦʧʨʝʜʝʣʝʥʠʷ ʧʨʦʯʥʦʩʪʠ ʠ ʜʦʣʛʦʚʝʯʥʦ-

ʩʪʠ ʢʣʝʝʚʦʡ ʛʝʨʤʝʪʠʟʠʨʫʶʱʝʡ ʩʠʩʪʝʤʳ (ʂɻʉ) ʧʫ-

ʪʝʤ ʠʩʧʳʪʘʥʠʷ ʥʘʪʫʨʥʳʭ ʤʦʜʝʣʝʡ ʂɻʉ ʚʝʩʴʤʘ ʪʨʫ-

ʜʦʝʤʦʢ ʠ ʪʨʝʙʫʝʪ ʟʥʘʯʠʪʝʣʴʥʦʡ ʟʘʪʨʘʪʳ ʚʨʝʤʝʥʠ ʠ 

ʤʘʪʝʨʠʘʣʴʥʳʭ ʩʨʝʜʩʪʚ. ʇʦʩʪʨʦʝʥʠʝ ʤʘʪʝʤʘʪʠʯʝ-

ʩʢʦʡ ʤʦʜʝʣʠ ʥʘʧʨʷʞʝʥʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʚ ʢʣʝʝʚʳʭ 

ʩʣʦʷʭ ʤʝʪʘʣʣʦʧʦʣʠʤʝʨʥʳʭ ʛʝʨʤʝʪʠʟʠʨʫʶʱʠʭ ʩʠ-

ʩʪʝʤ ʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʦʮʝʥʠʪʴ ʥʘʛʨʫʟʢʠ ʠ ʧʨʦʛʥʦ-

ʟʠʨʦʚʘʪʴ ʭʘʨʘʢʪʝʨ ʠʟʤʝʥʝʥʠʷ ʧʨʦʯʥʦʩʪʠ ʂɻʉ ʧʨʠ 

ʧʝʨʝʤʝʥʝ ʠʭ ʛʝʦʤʝʪʨʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ ʠ ʵʢʩʧʣʫ-

ʘʪʘʮʠʦʥʥʦʡ ʪʝʤʧʝʨʘʪʫʨʳ. 

ɼʣʷ ʨʘʩʯʝʪʘ ʧʨʦʯʥʦʩʪʠ ʠ ʥʘʧʨʷʞʝʥʥʦʛʦ ʩʦʩʪʦ-

ʷʥʠʷ ʤʦʜʝʣʝʡ ʂɻʉ ʙʳʣ ʠʩʧʦʣʴʟʦʚʘʥ ʤʝʪʦʜ ʧʦʛʨʘ-

ʥʠʯʥʦʛʦ ʩʣʦʷ [1, 2]. ʕʪʦʪ ʤʝʪʦʜ ʨʘʩʯʝʪʘ ʥʘʧʨʷʞʝʥʠʡ 

ʚ ʢʣʝʝʚʦʤ ʩʦʝʜʠʥʝʥʠʠ ʦʩʥʦʚʘʥ ʥʘ ʧʨʝʜʧʦʣʦʞʝʥʠʠ ʦ 

ʪʦʤ, ʯʪʦ ʥʘ ʩʜʚʠʛ ʨʘʙʦʪʘʝʪ ʣʠʰʴ ʯʘʩʪʴ ʢʣʝʝʚʦʛʦ 

ʩʣʦʷ, ʢʦʪʦʨʘʷ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʧʨʠʣʝʛʘʝʪ ʢ ʧʦʚʝʨʭ-

ʥʦʩʪʠ ʩʫʙʩʪʨʘʪʘ, ʘ ʦʩʪʘʚʰʘʷʩʷ ʯʘʩʪʴ ʢʣʝʷ ʨʘʙʦʪʘʝʪ 

ʘʥʘʣʦʛʠʯʥʦ ʦʙʢʣʘʜʢʘʤ ï ʢʘʢ ʩʪʝʨʞʝʥʴ ʩ ʢʦʥʩʪʘʥ-

ʪʘʤʠ ʤʘʪʝʨʠʘʣʘ ʚ ʩʚʦʙʦʜʥʦʤ ʩʦʩʪʦʷʥʠʠ. ɺ ʨʷʜʝ ʨʘ-

ʙʦʪ [1, 2, 3, 4] ʧʦʢʘʟʘʥʦ, ʯʪʦ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʜʘʥ-

ʥʦʛʦ ʤʝʪʦʜʘ ʪʝʦʨʝʪʠʯʝʩʢʠʝ ʟʘʚʠʩʠʤʦʩʪʠ (ʤʘʪʝʤʘʪʠ-

ʯʝʩʢʠʝ ʤʦʜʝʣʠ) ʢʘʯʝʩʪʚʝʥʥʦ ʩʦʚʧʘʜʘʶʪ ʩ 

ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʤʠ ʜʘʥʥʳʤʠ, ʧʦʣʫʯʝʥʥʳʤʠ ʧʨʠ 

ʠʩʧʳʪʘʥʠʠ ʥʘʪʫʨʥʳʭ ʤʦʜʝʣʝʡ. ʄʝʪʦʜ ʧʦʛʨʘʥʠʯ-

ʥʦʛʦ ʩʣʦʷ ʦʙʣʘʜʘʝʪ ʪʘʢʞʝ ʧʨʝʠʤʫʱʝʩʪʚʦʤ, ʧʦʟʚʦʣʷ-

ʶʱʠʤ ʫʯʝʩʪʴ ʪʝʤʧʝʨʘʪʫʨʥʳʝ, ʫʩʘʜʦʯʥʳʝ ʠ ʚʣʘʞ-

ʥʦʩʪʥʳʝ ʥʘʧʨʷʞʝʥʠʷ ʚ ʢʣʝʝʚʦʤ ʩʣʦʝ ʠ ʚʳʷʚʠʪʴ ʠʭ 

ʨʦʣʴ ʚ ʧʨʦʯʥʦʩʪʠ ʤʦʜʝʣʠ ʚ ʮʝʣʦʤ. ʕʪʠʤ ʤʝʪʦʜʦʤ 

ʨʝʰʝʥ ʨʷʜ ʟʘʜʘʯ ʦ ʧʨʦʯʥʦʩʪʠ ʘʜʛʝʟʠʦʥʥʳʭ ʩʦʝʜʠʥʝ-

ʥʠʡ, ʨʝʰʝʥʠʝ ʢʦʪʦʨʳʭ ʚ ʟʘʤʢʥʫʪʦʤ ʚʠʜʝ ʧʨʝʞʜʝ ʧʦ-

ʣʫʯʠʪʴ ʥʝ ʫʜʘʚʘʣʦʩʴ. 

ʈʘʩʩʤʦʪʨʠʤ ʨʝʰʝʥʠʝ ʟʘʜʘʯʠ ʦʮʝʥʢʠ ʥʘʧʨʷʞʝʥ-

ʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʜʣʷ ʦʜʥʦʡ ʠʟ ʥʘʠʙʦʣʝʝ ʭʘʨʘʢʪʝʨʥʳʭ 

ʤʦʜʝʣʝʡ - ʂɻʉ ˉ1. ʇʨʠ ʨʘʩʯʝʪʝ ʚʚʦʜʠʣʠʩʴ ʩʣʝʜʫʶ-

ʱʠʝ ʜʦʧʫʱʝʥʠʷ:  

1) ʤʝʞʜʫ ʧʦʣʠʤʝʨʦʤ (ʢʣʝʝʤ) ʠ ʧʦʜʣʦʞʢʦʡ ʩʫ-

ʱʝʩʪʚʫʝʪ ʪʦʥʢʠʡ ʧʦʛʨʘʥʠʯʥʳʡ ʩʣʦʡ, ʩʚʦʡʩʪʚʘ ʢʦʪʦ-

ʨʦʛʦ ʤʦʛʫʪ ʦʪʣʠʯʘʪʴʩʷ ʦʪ ʩʚʦʡʩʪʚ ʦʩʥʦʚʥʦʛʦ ʧʦʣʠ-

ʤʝʨʘ;  

2) ʨʝʰʝʥʠʝ ʦʛʨʘʥʠʯʠʚʘʝʪʩʷ ʨʘʤʢʘʤʠ ʣʠʥʝʡʥʦʡ 

ʫʧʨʫʛʦʩʪʠ;  

3) ʚʩʣʝʜʩʪʚʠʝ ʤʘʣʦʡ ʪʦʣʱʠʥʳ ʧʦʛʨʘʥʩʣʦʷ ʚ 

ʥʝʤ ʥʝ ʫʯʠʪʳʚʘʶʪʩʷ ʥʦʨʤʘʣʴʥʳʝ ʥʘʧʨʷʞʝʥʠʷ, 

ʥʘʧʨʘʚʣʝʥʥʳʝ ʧʘʨʘʣʣʝʣʴʥʦ ʧʦʚʝʨʭʥʦʩʪʠ ʧʦʜʣʦʞʢʠ; 

 4) ʨʘʩʯʝʪ ʧʨʠʤʝʥʠʤ ʜʣʷ ʤʦʜʝʣʝʡ ʂɻʉ, ʫ ʢʦʪʦ-

ʨʳʭ ʂʬʦ < 1. ɺ ʦʙʱʝʤ, ʧʨʠʥʷʪʠʝ ʜʘʥʥʳʭ ʜʦʧʫʱʝʥʠʡ 

ʦʟʥʘʯʘʝʪ, ʯʪʦ ʧʦʛʨʘʥʩʣʦʡ ʨʘʙʦʪʘʝʪ ʪʦʣʴʢʦ ʥʘ ʩʜʚʠʛ.  

ʉʭʝʤʘ ʢ ʨʘʩʯʝʪʫ ʥʘʧʨʷʞʝʥʠʡ ʚ ʤʦʜʝʣʠ ʂɻʉ ˉ1 

ʧʦʢʘʟʘʥʘ ʥʘ ʨʠʩʫʥʢʝ 1. ɼʘʚʣʝʥʠʝ ʛʝʨʤʝʪʠʟʠʨʫʝʤʦʡ 

ʩʨʝʜʳ ʩʪʨʝʤʠʪʩʷ ʚʳʪʦʣʢʥʫʪʴ ʢʣʝʝʚʫʶ ʧʨʦʙʢʫ ʠʟ ʦʪ-

ʚʝʨʩʪʠʷ ʚ ʧʣʘʩʪʠʥʝ.  

ʀʟʤʝʨʷʝʤʘʷ ʧʨʠ ʛʠʜʨʘʚʣʠʯʝʩʢʠʭ ʠʩʧʳʪʘʥʠʷʭ 

ʚʝʣʠʯʠʥʘ ʩʨʝʜʥʝʡ ʧʨʦʯʥʦʩʪʠ ʧʨʠ ʩʜʚʠʛʝ ʦʧʨʝʜʝ-

ʣʷʪʩʷ ʧʦ ʬʦʨʤʫʣʝ: 

lrP 12/ pt= , 

ʛʜʝ ʈ ï ʚʝʣʠʯʠʥʘ ʫʩʠʣʠʷ ʜʝʡʩʪʚʫʶʱʝʛʦ ʥʘ ʢʣʝ-

ʝʚʫʶ ʧʨʦʙʢʫ. ʆʥʘ ʨʘʩʩʯʠʪʳʚʘʝʪʩʷ ʧʦ ʬʦʨʤʫʣʝ: 

ʈ = ʈʨ ́r2, 

ʛʜʝ ʈʨ ï ʨʘʟʨʫʰʘʶʱʝʝ ʜʘʚʣʝʥʠʝ ʧʨʠ ʛʠʜʨʘʚʣʠ-

ʯʝʩʢʠʭ ʠʩʧʳʪʘʥʠʷʭ; rï ʨʘʜʠʫʩ ʦʪʚʝʨʩʪʠʷ ʚ ʤʝʪʘʣʣʠ-

ʯʝʩʢʦʡ ʩʪʝʥʢʝ. 

ʕʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ ʧʦʣʫʯʝʥʥʘʷ ʚʝʣʠʯʠʥʘ Ű ʷʚ-

ʣʷʝʪʩʷ ʨʝʟʫʣʴʪʘʪʦʤ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʧʦʣʝʡ ʥʘʧʨʷ-

ʞʝʥʠʡ, ʚʦʟʥʠʢʘʶʱʠʭ ʦʪ ʜʝʡʩʪʚʠʷ ʚʟʘʠʤʥʦ ʫʨʘʚʥʦ-

ʚʝʰʝʥʥʳʭ ʩʠʣ P ʩ ʧʦʣʷʤʠ ʚʥʫʪʨʝʥʥʠʭ ʥʘʧʨʷʞʝʥʠʡ 

ʦʪ ʠʟʤʝʥʝʥʠʷ ʪʝʤʧʝʨʘʪʫʨʳ, ʫʩʘʜʢʠ ʧʨʠ ʦʪʚʝʨʞʜʝ-

ʥʠʠ ʢʣʝʝʚʦʡ ʢʦʤʧʦʟʠʮʠʠ, ʥʘʙʫʭʘʥʠʷ ʚ ʛʝʨʤʝʪʠʟʠʨʫ-

ʝʤʦʡ ʞʠʜʢʦʩʪʠ ʠ ʧʨ. ʃʶʙʘʷ ʠʟ ʥʘʟʚʘʥʥʳʭ ʧʨʠʯʠʥ 

ʚʥʫʪʨʝʥʥʠʭ ʥʘʧʨʷʞʝʥʠʡ ʜʝʡʩʪʚʫʝʪ ʜʚʦʷʢʠʤ ʦʙʨʘ-

ʟʦʤ. ʅʘʧʨʠʤʝʨ, ʧʨʠ ʦʭʣʘʞʜʝʥʠʠ ʧʦʣʠʤʝʨ, ʦʙʣʘʜʘʷ 

ʦʙʳʯʥʦ ʙʦʣʴʰʠʤ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʤʝʪʘʣʣʦʤ ʢʦʵʬ-

ʬʠʮʠʝʥʪʦʤ ʣʠʥʝʡʥʦʛʦ ʨʘʩʰʠʨʝʥʠʷ ʠ ʩʪʨʝʤʷʩʴ ʩʦ-

ʢʨʘʪʠʪʴ ʩʚʦʠ ʨʘʟʤʝʨʳ ʚ ʦʩʝʚʦʤ ʥʘʧʨʘʚʣʝʥʠʠ, ʩʦ-

ʟʜʘʝʪ ʥʘ ʛʨʘʥʠʮʝ ʢʘʩʘʪʝʣʴʥʳʝ ʥʘʧʨʷʞʝʥʠʷ, ʦʙʣʝʛʯʘ-

ʶʱʠʝ ʨʘʟʨʫʰʝʥʠʝ ʤʦʜʝʣʠ. ʉʪʨʝʤʷʩʴ ʩʦʢʨʘʪʠʪʴ 

ʩʚʦʠ ʨʘʜʠʘʣʴʥʳʝ ʨʘʟʤʝʨʳ, ʥʘ ʛʨʘʥʠʮʝ ʧʦʣʠʤʝʨ-ʤʝ-

ʪʘʣʣ ʚʦʟʥʠʢʘʶʪ ʥʦʨʤʘʣʴʥʳʝ ʦʪʨʳʚʘʶʱʠʝ ʥʘʧʨʷʞʝ-

ʥʠʷ, ʪʘʢʞʝ ʦʙʣʝʛʯʘʶʱʠʝ ʨʘʟʨʫʰʝʥʠʝ ʤʦʜʝʣʠ. ʇʨʠ 

ʩʦʢʨʘʱʝʥʠʠ ʜʠʘʤʝʪʨʘ ʢʣʝʝʚʦʡ ʧʨʦʙʢʠ ʩʠʣʳ ʪʨʝʥʠʷ 

ʤʝʞʜʫ ʧʦʣʠʤʝʨʦʤ ʠ ʤʝʪʘʣʣʦʤ ʦʩʣʘʙʝʚʘʶʪ, ʯʪʦ ʩʧʦ-

ʩʦʙʩʪʚʫʝʪ ʩʥʠʞʝʥʠʶ Ű. 

 ɼʣʷ ʧʨʦʩʪʦʪʳ ʙʫʜʝʤ ʧʦʜʭʦʜʠʪʴ ʢ ʨʘʩʯʝʪʫ 

ʚʥʫʪʨʝʥʥʠʭ ʥʘʧʨʷʞʝʥʠʡ ʘʜʜʠʪʠʚʥʦ. ɹʫʜʝʤ ʨʘʩ-

ʩʤʘʪʨʠʚʘʪʴ ʩʣʦʠ 1) ʠ 2) ʢʘʢ ʮʠʣʠʥʜʨʠʯʝʩʢʠʝ 

ʩʪʝʨʞʥʠ. ʆʙʦʟʥʘʯʘʷ ʥʦʨʤʘʣʴʥʳʝ ʦʩʝʚʳʝ ʫʩʠʣʠʷ ʚ 1) 

ʠ 2) ʯʝʨʝʟ N1 ʠ N2, ʟʘʧʠʰʝʤ:  

ʫʨʘʚʥʝʥʠʷ ʨʘʚʥʦʚʝʩʠʷ ʵʣʝʤʝʥʪʦʚ dx ʵʪʠʭ 

ʩʪʝʨʞʥʝʡ 
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( )

( )xrrdxdN

xrrdxdN

rx
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222

111
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 (1.1) 

ʋʨʘʚʥʝʥʠʝ ʨʘʚʥʦʚʝʩʠʷ ʜʣʷ ʧʦʛʨʘʥʠʯʥʦʛʦ ʩʣʦʷ 

3) ʚ ʮʠʣʠʥʜʨʠʯʝʩʢʠʭ ʢʦʦʨʜʠʥʘʪʘʭ 

0=+
µ

µ

rr

rxrx tt ( )21 rrr <<  (1.2) 

 

 
 

ʈʠʩʫʥʦʢ 1. - ʉʭʝʤʘ ʢʣʝʝʚʦʡ ʛʝʨʤʝʪʠʟʠʨʫʶʱʝʡ ʩʠʩʪʝʤʳ ˉ5 ʢ ʨʘʩʯʝʪʫ ʥʘʧʨʷʞʝʥʠʡ: 

1 ï ʤʝʪʘʣʣʠʯʝʩʢʘʷ ʩʪʝʥʢʘ; 2 - ʵʧʦʢʩʠʜʥʳʡ ʧʦʣʠʤʝʨ; 3 ï ʧʦʛʨʘʥʠʯʥʳʡ ʧʦʣʠʤʝʨʥʳʡ ʩʣʦʡ 

 

ʉʫʤʤʘʨʥʳʝ ʜʝʬʦʨʤʘʮʠʠ ʚ ʢʘʞʜʦʤ ʠʟ ʩʪʝʨʞʥʝʡ ʟʘʧʠʰʝʤ ʚ ʚʠʜʝ 

iT

ii

i
i

ES

N
,ee +=  (i=1,2)      (1.3) 

ɺ ʩʣʦʝ 3) ʫʯʠʪʳʚʘʶʪʩʷ ʣʠʰʴ ʫʧʨʫʛʠʝ ʜʝʬʦʨʤʘʮʠʠ ʩʜʚʠʛʘ 

Grxrx /te =      (1.4) 

 

ɺ (1.3) ʠ (1.4) Si ï ʧʣʦʱʘʜʠ ʧʦʧʝʨʝʯʥʦʛʦ ʩʝʯʝʥʠʷ ʩʪʝʨʞʥʝʡ, Ei ï ʠʭ ʤʦʜʫʣʴ ʫʧʨʫʛʦʩʪʠ, G ï ʤʦʜʫʣʴ 

ʩʜʚʠʛʘ ʧʦʛʨʘʥʠʯʥʦʛʦ ʩʣʦʷ. ʇʦʜ ŮT,i ʤʦʛʫʪ ʧʦʜʨʘʟʫʤʝʚʘʪʴʩʷ ʣʠʙʦ ʪʝʧʣʦʚʘʷ, ʣʠʙʦ ʫʩʘʜʦʯʥʘʷ, ʣʠʙʦ ʜʝʬʦʨʤʘ-

ʮʠʷ ʥʘʙʫʭʘʥʠʷ ʠʣʠ ʠʭ ʩʫʤʤʳ. 

ʋʯʠʪʳʚʘʷ ʥʝʧʨʝʨʳʚʥʦʩʪʴ ʧʝʨʝʤʝʱʝʥʠʡ ʥʘ ʛʨʘʥʠʮʘʭ r1 ʠ r2, ʠʟ ʩʠʩʪʝʤʳ (1.1) - (1.4) ʧʦʣʫʯʘʝʤ ʨʝʰʝʥʠʝ 

ʜʣʷ Ű(r, x) (ʠʥʜʝʢʩ rx ʚʥʠʟʫ ʦʧʫʩʢʘʝʤ) 
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ʇʨʠ ʟʘʜʘʥʥʳʭ ʢʨʘʝʚʳʭ ʫʩʣʦʚʠʷʭ 

0,0:2/,:2/ 2111 =+=-=== NNNlxPNlx   (1.6) 

ʆʙʦʟʥʘʯʝʥʦ ʚ (1.5) 
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12 rr -=d  - ʪʦʣʱʠʥʘ ʧʦʛʨʘʥʠʯʥʦʛʦ ʩʣʦʷ. 

1 3 2 3 1 

ʈ 

r

2 

r

1 

R 



ζColloquium - journal Ȼ#11(35),2019 / TECHNICAL SCIENCE 115 

ʇʨʝʜʧʦʣʘʛʘʝʤ, ʯʪʦ ʨʘʟʨʫʰʝʥʠʝ ʤʦʜʝʣʠ, ʠʣʠ, ʪʦʯʥʝʝ, ʩʜʚʠʛʦʚʦʝ ʨʘʟʨʫʰʝʥʠʝ ʩʢʣʝʡʢʠ, ʧʨʦʠʩʭʦʜʠʪ ʚ 

ʤʦʤʝʥʪ, ʢʦʛʜʘ max | Ű(r, x)| ʜʦʩʪʠʛʘʝʪ ʥʝʢʦʪʦʨʦʡ ʢʨʠʪʠʯʝʩʢʦʡ ʚʝʣʠʯʠʥʳ. ʕʪʫ ʚʝʣʠʯʠʥʫ ʠ ʙʫʜʝʤ ʩʯʠʪʘʪʴ 

ʚʝʣʠʯʠʥʦʡ ʧʨʦʯʥʦʩʪʠ ʘʜʛʝʟʠʦʥʥʦʡ ʩʚʷʟʠ ʧʨʠ ʩʜʚʠʛʝ ʢʣʝʝʚʦʡ ʧʨʦʙʢʠ ʠ ʦʙʦʟʥʘʯʘʪʴ Űad. ʈʘʩʩʤʦʪʨʠʤ ʟʜʝʩʴ 

ʣʠʰʴ ʜʝʡʩʪʚʠʝ ʪʝʤʧʝʨʘʪʫʨʳ T. 

ʀʟ ʬʦʨʤʫʣʳ (1.5) ʜʣʷ ʩʣʫʯʘʷ ʦʭʣʘʞʜʝʥʠʷ ʥʘʭʦʜʠʤ Űmax ʚ ʪʦʯʢʝ (r1, l/2) 
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ɿʜʝʩʴ ( )( )012 TT--= aaJ , ʛʜʝ ʊ0 ʠ ʊ ï ʥʘʯʘʣʴʥʘʷ ʠ ʪʝʢʫʱʘʷ ʪʝʤʧʝʨʘʪʫʨʘ ʤʦʜʝʣʠ; Ŭ1 ʠ Ŭ2 ï ʢʦʵʬ-

ʬʠʮʠʝʥʪʳ ʣʠʥʝʡʥʦʛʦ ʨʘʩʰʠʨʝʥʠʠ ʤʝʪʘʣʣʘ ʠ ʧʦʣʠʤʝʨʘ, Ŭ2 > Ŭ1. ʇʨʠ ʦʭʣʘʞʜʝʥʠʠ 0<J . ʅʦ, ʢʘʢ ʫʞʝ ʛʦʚʦ-

ʨʠʣʦʩʴ, ʩʚʦʡ ʚʢʣʘʜ ʚ ʠʟʤʝʨʷʝʤʫʶ ʚ ʦʧʳʪʝ ʚʝʣʠʯʠʥʫ t ʚʥʦʩʷʪ ʠ ʦʪʨʳʚʘʶʱʠʝ ʥʦʨʤʘʣʴʥʳʝ ʥʘʧʨʷʞʝʥʠʷ 

()1rrs , ʚʦʟʥʠʢʘʶʱʠʝ ʠʟ-ʟʘ ʩʪʨʝʤʣʝʥʠʷ ʢʣʝʝʚʦʡ ʧʨʦʙʢʠ ʢ ʩʦʢʨʘʱʝʥʠʶ ʨʝʘʣʴʥʳʭ ʨʘʟʤʝʨʦʚ, ʥʘʧʨʠʤʝʨ, ʧʨʠ 

ʦʭʣʘʞʜʝʥʠʠ ʠʣʠ ʫʩʘʜʢʝ ʚ ʧʨʦʮʝʩʩʝ ʦʪʚʝʨʞʜʝʥʠʷ ʵʧʦʢʩʠʜʥʦʛʦ ʧʦʣʠʤʝʨʘ. ɹʫʜʝʤ ʩʯʠʪʘʪʴ, ʢʘʢ ʵʪʦ ʧʨʠʥʷʪʦ, 

ʩʠʣʳ ʪʨʝʥʠʷ ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʳʤʠ ʵʪʠʤ ʦʪʨʳʚʘʶʱʠʤ ʥʘʧʨʷʞʝʥʠʷʤ, ʪ.ʝ. ()1rf rf st = , ʛʜʝ f ï ʢʦʵʬʬʠʮʠ-

ʝʥʪ ʪʨʝʥʠʷ, ʘ ʩʘʤʠ ʦʪʨʳʚʘʶʱʠʝ ʥʦʨʤʘʣʴʥʳʝ ʥʘʧʨʷʞʝʥʠʷ 
rs  ʥʘʡʜʝʤ ʠʟ ʨʝʰʝʥʠʷ ʧʣʦʩʢʦʡ ʟʘʜʘʯʠ ʦ ʪʝʤʧʝ-

ʨʘʪʫʨʥʳʭ ʥʘʧʨʷʞʝʥʠʷʭ ʚ ʩʦʩʪʘʚʥʦʤ ʮʠʣʠʥʜʨʝ. 
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ɿʜʝʩʴ ʚ ʧʝʨʚʦʤ ʧʨʠʙʣʠʞʝʥʠʠ ʧʨʝʜʧʦʣʦʞʠʤ, ʯʪʦ Ű1 ʨʘʩʧʨʝʜʝʣʝʥʳ ʨʘʚʥʦʤʝʨʥʦ ʧʦ ʚʩʝʡ ʜʣʠʥʝ ʩʢʣʝʡʢʠ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʠʟʤʝʨʷʝʤʘʷ ʚ ʦʧʳʪʝ t ʙʫʜʝʪ ʩʢʣʘʜʳʚʘʪʴʩʷ ʠʟ ʜʚʫʭ ʚʝʣʠʯʠʥ; 1t ʠʟ (1.7) ʠ Űf ʠʟ (1.8) 
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ʄʘʪʝʤʘʪʠʯʝʩʢʘʷ ʤʦʜʝʣʴ ʧʦʟʚʦʣʷʝʪ ʧʨʦʛʥʦʟʠ-

ʨʦʚʘʪʴ ʭʘʨʘʢʪʝʨ ʠʟʤʝʥʝʥʠʷ ʧʨʦʯʥʦʩʪʠ ʂɻʉ ʧʨʠ ʧʝ-

ʨʝʤʝʥʝ ʛʝʦʤʝʪʨʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ ʠ ʵʢʩʧʣʫʘʪʘʮʠ-

ʦʥʥʳʭ ʪʝʤʧʝʨʘʪʫʨ. 
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SAFETY QUESTIONS ON THE ROAD 

 

ɸʥʥʦʪʘʮʠʷ. 

ʉʪʘʪʴʷ ʧʦʩʚʷʱʝʥʘ ʚʦʧʨʦʩʘʤ ʙʝʟʦʧʘʩʥʦʩʪʠ ʥʘ ʜʦʨʦʛʝ. ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʧʨʠʯʠʥʳ, ʧʨʠʚʦ-

ʜʷʱʠʝ ʢ ɼʊʇ, ʧʨʝʜʣʘʛʘʝʪʩʷ ʚʚʝʩʪʠ ʩʦʚʤʝʱʝʥʥʫʶ ʩʠʩʪʝʤʫ ʵʣʝʢʪʨʦʥʥʦʛʦ ʩʣʝʞʝʥʠʷ ʟʘ ʧʩʠʭʦʬʠʟʠʯʝʩʢʠʤ 

ʩʦʩʪʦʷʥʠʝʤ ʯʝʣʦʚʝʢʘ ʚʦ ʚʨʝʤʷ ʜʚʠʞʝʥʠʷ ʘʚʪʦʤʦʙʠʣʷ.  

Abstract. 

The Article is devoted to safety on the road. The article deals with the causes leading to an accident, it is 

proposed to introduce a combined system of electronic monitoring of the psychophysical condition of a person 

while driving a car.  

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʙʝʟʦʧʘʩʥʦʩʪʴ ʜʚʠʞʝʥʠʷ, ʘʚʪʦʤʦʙʠʣʴʥʳʡ ʪʨʘʥʩʧʦʨʪ, ʚʦʞʜʝʥʠʝ ʘʚʪʦʤʦʙʠʣʷ, ʵʢʩ-

ʧʣʫʘʪʘʮʠʦʥʥʳʝ ʢʘʯʝʩʪʚʘ ʘʚʪʦʤʦʙʠʣʷ. 

Keywords: traffic safety, road transport, driving, performance of the car. 

 

ʇʦʚʳʰʝʥʠʝ ʘʢʪʠʚʥʦʡ ʠ ʧʘʩʩʠʚʥʦʡ ʙʝʟʦʧʘʩʥʦ-

ʩʪʠ ð ʵʪʦ ʦʩʥʦʚʥʘʷ ʟʘʜʘʯʘ ʧʨʠ ʵʢʩʧʣʫʘʪʘʮʠʠ ʘʚʪʦ-

ʤʦʙʠʣʴʥʦʛʦ ʪʨʘʥʩʧʦʨʪʘ. ʉʦʚʨʝʤʝʥʥʳʝ ʘʚʪʦʤʦʙʠʣʠ 

ʧʨʘʢʪʠʯʝʩʢʠ ʣʶʙʦʛʦ ʢʣʘʩʩʘ, ʧʦʤʠʤʦ ʧʦʜʫʰʝʢ, ʨʝʤ-

ʥʝʡ ʙʝʟʦʧʘʩʥʦʩʪʠ, ʵʥʝʨʛʦʝʤʢʠʭ ʙʘʤʧʝʨʦʚ, ʩʢʣʘʜʳ-

ʚʘʶʱʠʭʩʷ ʨʫʣʝʚʳʭ ʩʠʩʪʝʤ, ʧʦʜʛʦʣʦʚʥʠʢʦʚ, ʤʷʛʢʠʭ 

ʧʘʥʝʣʝʡ ʧʨʠʙʦʨʦʚ, ʦʙʝʩʧʝʯʝʥʳ ʨʘʟʣʠʯʥʳʤʠ ʵʣʝʢ-

ʪʨʦʥʥʳʤʠ ʩʠʩʪʝʤʘʤʠ, ʩʣʝʞʝʥʠʷ ʟʘ ʙʝʟʦʧʘʩʥʦʡ ʩʢʦ-

ʨʦʩʪʴʶ ʧʦ ʦʪʥʦʰʝʥʠʶ ʚʧʝʨʝʜʠ ʠʜʫʱʝʛʦ ʪʨʘʥʩ-

ʧʦʨʪʘ, ʵʢʩʪʨʝʥʥʦʛʦ ʪʦʨʤʦʞʝʥʠʷ, ʙʝʟ ʚʣʠʷʥʠʷ ʚʦʜʠ-

ʪʝʣʷ ʠ ʜʨʫʛʠʝ ʵʣʝʢʪʨʦʥʥʳʝ 

ʫʩʪʨʦʡʩʪʚʘ. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʙʦʣʴʰʦʝ ʚʥʠʤʘʥʠʝ ʫʜʝʣʷ-

ʝʪʩʷ ʘʚʪʦʤʦʙʠʣʴʥʦʤʫ ʚʦʞʜʝʥʠʶ, ʛʜʝ ʬʫʥʢʮʠʶ ʜʫ-

ʤʘʶʱʝʛʦ ʚʦʜʠʪʝʣʷ ʟʘʤʝʱʘʝʪ ʢʦʤʧʴʶʪʝʨ. ʇʦʣʥʘʷ 

ʘʚʪʦʥʦʤʥʦʩʪʴ ð ɻ ʪʦ ʚʦʧʨʦʩ ʙʣʠʞʘʡʰʝʛʦ ʙʫʜʫʱʝʛʦ. 

ɸ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʘʚʪʦ- ʧʨʦʠʟʚʦʜʠʪʝʣʠ ʚʥʝʜ-

ʨʷʶʪ, ʪʘʢ ʥʘʟʳʚʘʝʤʳʝ Ăʯʝʨʥʳʝ ʷʱʠʢʠò, ʚ ʧʘʤʷʪʠ 

ʢʦʪʦʨʳʭ ʙʫʜʝʪ ʚʩʷ ʠʥʬʦʨʤʘʮʠʷ ʜʚʠʞʝʥʠʷ ʘʚʪʦʤʦ-

ʙʠʣʷ, ʝʛʦ ʩʢʦʨʦʩʪʴ ʥʘ ʚʩʝʭ ʋʯʘʩʪʢʘʭ, ʪʦʨʤʦʟʥʦʡ 

ʧʫʪʴ, ʠ ʚʩʝ, ʯʪʦ ʧʨʦʠʩʭʦʜʠʪ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʤʘʨʰ-

ʨʫʪʘ ʩʣʝʜʦʚʘʥʠʷ, ʨʘʙʦʪʘ ʜʚʠʛʘʪʝʣʷ, ʨʘʩʭʦʜ ʪʦʧʣʠʚʘ, 

ʘ ʪʘʢ ʞʝ ʪʨʘʝʢʪʦʨʠʠ ʜʚʠʞʝʥʠʷ (ʦnline) ʠ ʧʨʠʚʷʟʢʘ ʢ 

ʤʝʩʪʥʦʩʪʠ, ʪ.ʢ ʩʚʷʟʘʥʥʳʝ ʩ ɻʃʆʅɸʉʉ, ʢʨʦʤʝ ʵʪʦʛʦ 

ʘʚʪʦʤʦʙʠʣʠ ʦʙʝʩʧʝʯʝʥʳ ʚʠʜʝʦʨʝʛʠʩʪʨʘʪʦʨʘʤʠ. 

ɺʩʝ ʵʪʠ ʵʣʝʢʪʨʦʥʥʳʝ ʫʩʪʨʦʡʩʪʚʘ ʧʦʟʚʦʣʷʶʪ ʥʝ 

ʪʦʣʴʢʦ ʦʙʝʩʧʝʯʠʚʘʪʴ ʙʝʟʦʧʘʩʥʦʩʪʴ ʜʚʠʞʝʥʠʷ, ʥʦ 

ʪʘʢʞʝ ʠ ʧʦʟʚʦʣʷʶʪ ʧʨʦʩʯʠʪʘʪʴ ʨʘʟʚʠʪʠʝ ʚʦʟʤʦʞ-

ʥʦʛʦ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ɼʊʇ. 

ɺʩʝ ʵʪʦ ʪʝʭʥʠʯʝʩʢʦʝ ʦʙʝʩʧʝʯʝʥʠʝ ʧʦʚʳʩʠʪ ʙʝʟ-

ʦʧʘʩʥʦʩʪʴ ʵʢʩʧʣʫʘʪʘʮʠʠ ʘʚʪʦʤʦʙʠʣʷ. ʅʘ ʙʝʟʦʧʘʩ-

ʥʦʩʪʴ ʚʣʠʷʝʪ ʪʘʢ ʞʝ ʢʦʣʠʯʝʩʪʚʦ ʜʦʨʦʛ, ʨʘʟʤʝʪʢʠ, 

ʦʩʚʝʱʝʥʠʝ. ʅʦ ʚʩʝ ʵʪʠ ʫʩʣʦʚʠʷ ʢʘʢ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ 

ʩʪʘʪʠʩʪʠʢʘ ʥʝ ʦʧʨʝʜʝʣʷʶʪ ʚʣʠʷʥʠʝ ʥʘ ʘʚʘʨʠʡʥʦʩʪʴ 

ʚʦʜʠʪʝʣʝʡ ʘʚʪʦʤʦʙʠʣʝʡ. ɹʦʣʴʰʝ 2/3 ʧʨʦʠʩʰʝʩʪʚʠʡ 

ʵʪʦ ʦʰʠʙʢʘ ʚʦʜʠʪʝʣʝʡ. ʀʭ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʘʷ ʥʝ-

ʧʨʠʛʦʜʥʦʩʪʴ, ʚ ʩʣʝʜʩʪʚʠʠ ʧʣʦʭʦʡ ʧʦʜʛʦʪʦʚʢʠ ʥʘ 

ʢʫʨʩʘʭ, ʛʜʝ ʩʦʚʝʨʰʝʥʥʦ ʥʝ ʫʯʠʪʳʚʘʝʪʩʷ ʧʩʠʭʦ-ʬʠ-

ʟʠʯʝʩʢʠʝ ʢʘʯʝʩʪʚʘ, ʥʝ ʧʨʦʚʝʨʷʶʪʩʷ ʩ ʧʦʤʦʱʴʶ ʪʝ-

ʩʪʠʨʦʚʘʥʠʷ, ʠ ʦʧʨʝʜʝʣʝʥʥʳʭ ʫʧʨʘʞʥʝʥʠʡ ʜʝʡʩʪʚʠʷ 

ʦʙʫʯʘʝʤʦʛʦ ʚ ʢʨʠʪʠʯʝʩʢʦʡ ʩʠʪʫʘʮʠʠ, ʘ ʪʘʢʞʝ ʧʨʝʥʝ-

ʙʨʝʞʝʥʠʝʤ ʢ ʫʩʪʘʣʦʩʪʠ ʠ ʩʦʥʣʠʚʦʩʪʠ, ʯʪʦ ʪʨʝʙʫʝʪ 

ʥʝʤʝʜʣʝʥʥʦʡ ʦʩʪʘʥʦʚʢʠ ʠ ʦʪʜʳʭʘ [1, ʩ. 312].  

ʇʨʦʘʥʘʣʠʟʠʨʫʝʤ ʧʩʠʭʦʩʦʩʪʦʷʥʠʝ ʚʦʜʠʪʝʣʷ ʠ 

ʧʨʠʯʠʥʳ ʧʨʠʚʝʜʰʠʝ ʢ ɼʊʇ. 

ɸʛʨʝʩʩʠʚʥʦʝ ʩʦʩʪʦʷʥʠʝ 
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ʉʘʤʦʫʚʝʨʝʥʥʦʩʪʴ 

ɹʦʣʝʟʥʴ 

ɸʣʢʦʛʦʣʴ ʠ ʥʘʨʢʦʪʠʢʠ  

ɸʛʨʝʩʩʠʚʥʦʝ ʧʦʚʝʜʝʥʠʝ. 

ʇʦ ʜʘʥʥʳʤ ɸʤʝʨʠʢʘʥʩʢʦʛʦ ʞʫʨʥʘʣʘ ôôʧʩʠʭʠ-

ʘʪʨʠʠôô ʚ 20% ʩʣʫʯʘʝʚ ʘʚʘʨʠʡ ʩʦ ʩʤʝʨʪʝʣʴʥʳʤ ʠʩ-

ʭʦʜʦʤ. ʉ ʫʯʝʪʦʤ ʜʘʞʝ, ʯʪʦ ʘʛʨʝʩʩʠʚʥʦʩʪʴ ʚʦʜʠʪʝʣʷ 

ʟʘ 6 ʯʘʩʦʚʦʡ ʧʝʨʠʦʜ ʜʦ ɼʊʇ. 

ɸʛʨʝʩʩʠʚʥʦʩʪʴ ð ʵʪʦ ʤʦʞʝʪ ʙʳʪʴ ʜʘʞʝ ʯʝʨʪʦʡ 

ʭʘʨʘʢʪʝʨʘ ʯʝʣʦʚʝʢʘ. ʅʦ ʯʘʱʝ ʚʩʝʛʦ ʵʪʦ ʠʩʢʫʩʩʪʚʝʥ-

ʥʦʝ ʜʦʚʝʜʝʥʠʝ ʜʦ ʥʝʫʧʨʘʚʣʷʝʤʦʛʦ ʩʦʩʪʦʷʥʠʷ, ʩʩʦʨʘ 

ʩ ʨʦʜʩʪʚʝʥʥʠʢʘʤʠ, ʥʝʧʨʠʷʪʥʘʷ ʩʠʪʫʘʮʠʷ ʥʘ ʨʘʙʦʪʝ, 

ʦʩʢʦʨʙʣʝʥʠʝ, ʚʦʟʥʠʢʘʶʱʠʭ ʧʨʠ ʜʚʠʞʝʥʠʠ ʠ ʧʦʚʝ-

ʜʝʥʠʝ ʫʯʘʩʪʥʠʢʦʚ ʜʚʠʞʝʥʠʷ, ʧʦʜʨʝʟʘʥʠʝ, ʧʦʚʦʨʦʪ 

ʙʝʟ ʩʠʛʥʘʣʦʚ, ʙʣʦʢʠʨʦʚʢʘ ʜʚʠʞʝʥʠʷ ʠ ʪ.ʜ. 

 ʉʘʤʦʫʚʝʨʝʥʥʦʩʪʴ. ʕʪʦʡ ʙʦʣʝʟʥʴʶ ʩʪʨʘʜʘʶʪ 

ʯʘʱʝ ʚʩʝʛʦ ʥʘʯʠʥʘʶʱʠʝ ʚʦʜʠʪʝʣʠ, ʘ ʪʘʢ ʞʝ ʧʴʶ-

ʱʠʝ. ʉʘʤʦʫʚʝʨʝʥʥʦʩʪʴ ð ʵʪʦ ʪʘ ʞʝ ʘʙʩʦʣʶʪʥʘʷ 

ʫʚʝʨʝʥʥʦʩʪʴ ʚʦʜʠʪʝʣʷ ʚ ʚʦʟʤʦʞʥʦʩʪʷʭ ʘʚʪʦʤʦʙʠʣʷ, 

ʚ ʧʦʜʫʰʢʘʭ ʙʝʟʦʧʘʩʥʦʩʪʠ ʠ ʜʨʫʛʠʭ ʪʝʭʥʠʯʝʩʢʠʭ 

ʫʩʪʨʦʡʩʪʚʘʭ, ʧʦ ʤʥʝʥʠʶ ʪʘʢʠʭ ʚʦʜʠʪʝʣʝʡ ʦʥʠ ʩʧʘ-

ʩʫʪ ʚ ʣʶʙʦʡ ʩʠʪʫʘʮʠʠ. 

ʅʘʧʨʠʤʝʨ ʜʫʤʘʪʴ, ʯʪʦ ʚʥʝʜʦʨʦʞʥʠʢ ʵʪʦ Ăʪʘʥʢò 

ʘʙʩʫʨʜ ʪʘʢ ʢʘʢ ʧʨʠ ʨʝʟʢʦʤ ʧʦʚʦʨʦʪʝ ʦʥ ʦʧʨʦʢʠʥʝʪʩʷ 

ð ʟʘʢʦʥ ʬʠʟʠʢʠ ʠ ʵʪʦ ʦʪʥʦʩʠʪʩʷ ʢ ʣʶʙʳʤ ʘʚʪʦʤʦ-

ʙʠʣʷʤ, ʟʥʘʯʠʪ ʠ ʧʦʣʥʘʷ ʙʝʟʦʧʘʩʥʦʩʪʴ ð ʤʥʠʤʘʷ. 

ʇʦʜʫʰʢʠ ʙʝʟʦʧʘʩʥʦʩʪʠ ʛʘʨʘʥʪʠʨʫʶʪ ʞʠʟʥʴ ʧʨʠ 

ʩʢʦʨʦʩʪʷʭ ʜʦ 70 ʢʤ/ʯ, ʪʦ ʝʩʪʴ ʩʪʦʣʢʥʦʚʝʥʠʠ ʧʨʠ 

ʜʚʠʞʝʥʠʠ ʢʘʞʜʦʛʦ ʘʚʪʦ ʩʦ ʩʢʦʨʦʩʪʴʶ 35 ʢʤ/ʯ.  

ɹʦʣʝʟʥʴ. ʍʨʦʥʠʯʝʩʢʠʝ ʟʘʙʦʣʝʚʘʥʠʷ , ʧʨʦʩʪʫʜ-

ʥʳʝ ʟʘʙʦʣʝʚʘʥʠʷ ʠ ʪ.ʜ. ʩʣʝʜʩʪʚʝʥʥʦ ʧʨʠʝʤ ʥʝʦʙʭʦ-

ʜʠʤʳʭ ʤʝʜʠʢʘʤʝʥʪʦʚ, ʥʝʢʦʪʦʨʳʝ ʠʟ ʥʠʭ ʚʝʜʫʪ ʢ 

ʩʦʥʣʠʚʦʩʪʠ, ʟʘʤʝʜʣʝʥʥʦʡ ʨʝʘʢʮʠʠ, ʛʦʣʦʚʦʢʨʫʞʝ-

ʥʠʶ. ɺʩʝ ʵʪʦ ʚʣʠʷʝʪ ʥʘ ʙʝʟʦʧʘʩʥʦʩʪʴ ʜʚʠʞʝʥʠʷ. 

  ɸʣʢʦʛʦʣʴ ʠ ʥʘʨʢʦʪʠʢʠ. ɼʘʞʝ ʚ ʥʝʙʦʣʴʰʠʭ 

ʜʦʟʘʭ ʫ ʚʦʜʠʪʝʣʷ ʨʘʩʩʝʷʥʥʦʝ ʚʥʠʤʘʥʠʝ - ʫʚʝʣʠʯʠʚʘ-

ʝʪʩʷ ʚʨʝʤʷ ʨʝʘʢʮʠʠ ʠ ʧʦʷʚʣʷʝʪʩʷ ʬʘʢʪʦʨ ʚʩʝʜʦʟʚʦ-

ʣʝʥʥʦʩʪʠ. 

ʀʩʭʦʜʷ ʠʟ ʵʪʠʭ ʦʧʨʝʜʝʣʝʥʠʡ ʩʦʩʪʦʷʥʠʷ ʚʦʜʠʪʝ-

ʣʝʡ, ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ, ʯʪʦ ʯʝʣʦʚʝʯʝʩʢʠʡ ʬʘʢ-

ʪʦʨ ʘʚʘʨʠʡʥʦʩʪʠ ʢʘʞʜʳʡ ʛʦʜ ʚʦʟʨʘʩʪʘʝʪ ʧʦ ʤʝʨʝ 

ʫʚʝʣʠʯʝʥʠʷ ʢʦʣʠʯʝʩʪʚʘ ʘʚʪʦʪʨʘʥʩʧʦʨʪʥʳʭ ʩʨʝʜʩʪʚ. 

ɺ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʫʯʨʝʞʜʝʥʠʷʭ ʚʦʜʠʪʝʣʝʡ 

ʢʘʞʜʦʝ ʫʪʨʦ ʧʝʨʝʜ ʥʘʯʘʣʦʤ ʨʘʙʦʯʝʛʦ ʜʥʷ ʥʘʧʨʘʚ-

ʣʷʶʪ ʥʘ ʤʝʜʠʮʠʥʩʢʦʝ ʦʩʚʠʜʝʪʝʣʴʩʪʚʦʚʘʥʠʝ, ʧʨʦʚʝ-

ʨʷʶʪ ʝʛʦ ʵʤʦʮʠʦʥʘʣʴʥʦʝ ʠ ʬʠʟʠʯʝʩʢʦʝ ʩʦʩʪʦʷʥʠʝ, 

ʪʝʤ ʩʘʤʳʤ ʥʝʩʫʪ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʴ ʟʘ ʩʚʦʝʛʦ ʨʘʙʦʪ-

ʥʠʢʘ, ʢʘʢ ʫʯʘʩʪʥʠʢʘ ʜʦʨʦʞʥʦʛʦ ʜʚʠʞʝʥʠʷ, ʩʦʙʣʶ-

ʜʘʶʱʝʛʦ ʧʨʘʚʠʣʘ ʜʦʨʦʞʥʦʛʦ ʜʚʠʞʝʥʠʷ. ʅʦ ʯʘʱʝ 

ʚʩʝʛʦ ʵʪʦ ʧʨʦʩʪʦ ʬʦʨʤʘʣʴʥʦʩʪʴ, ʪʦ ʝʩʪʴ ʰʪʘʤʧ ʚ ʧʫ-

ʪʝʚʦʤ ʣʠʩʪʝ. 

ɺ ʨʝʘʣʴʥʦʡ ʞʠʟʥʠ ʯʘʩʪʥʠʢʠ ʩʘʜʷʪʩʷ ʟʘ ʫʧʨʘʚ-

ʣʝʥʠʝ ʘʚʪʦʤʦʙʠʣʝʤ ʚ ʦʜʥʦʤ ʠʟ ʨʘʥʝʝ ʧʝʨʝʯʠʩʣʝʥ-

ʥʳʭ ʩʦʩʪʦʷʥʠʡ, ʪʦ ʝʩʪʴ ʙʝʩʢʦʥʪʨʦʣʴʥʦ. ʊʝʤ ʩʘʤʳʤ 

ʚʦʜʠʪʝʣʴ ʩʪʘʥʦʚʠʪʩʷ ʚʦʟʤʦʞʥʳʤ ʧʨʦʚʦʢʘʪʦʨʦʤ 

ɼʊʇ. 

ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʧʨʝʜʣʘʛʘʝʪʩʷ ʚ ʬʫʥʢʮʠʠ Ăʯʝʨ-

ʥʦʛʦ ʷʱʠʢʘò, ʚʚʝʩʪʠ ʬʫʥʢʮʠʶ ʵʣʝʢʪʨʦʥʥʦʛʦ ʩʣʝʞʝ-

ʥʠʷ ʟʘ ʧʩʠʭʠʢʦʬʠʟʠʯʝʩʢʠʤ ʩʦʩʪʦʷʥʠʝʤ, ʘ ʪʘʢ ʞʝ ʚʠ-

ʜʝʦ-ʨʝʛʠʩʪʨʘʮʠʶ ʥʘʙʣʶʜʝʥʠʷ ʟʘ ʧʦʚʝʜʝʥʠʝʤ ʚʦʜʠ-

ʪʝʣʷ, ʜʘʪʯʠʢʠ ʢʦʥʪʨʦʣʷ ʧʫʣʴʩʘ, ʤʦʥʠʪʦʨʠʥʛ ʩʥʘ, 

ʪʝʤʧʝʨʘʪʫʨʘ ʪʝʣʘ, ʘ ʪʘʢ ʞʝ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʜʳʭʘʥʠʷ 

ʠ ʧʦʪʦʦʪʜʝʣʝʥʠʷ. 

ʉʦʚʤʝʱʝʥʥʘʷ ʩʠʩʪʝʤʘ ʧʦʟʚʦʣʷʝʪ: ʚʝʩʪʠ ʢʦʥ-

ʪʨʦʣʴ ʟʘ ʩʦʙʣʶʜʝʥʠʝʤ ʇɼɼ, ʩʦʩʪʦʷʥʠʝʤ ʚʦʜʠʪʝʣʷ, 

ʟʘʨʘʥʝʝ ʧʨʝʜʫʧʨʝʞʜʘʪʴ ʦ ʩʦʙʣʶʜʝʥʠʠ ʩʢʦʨʦʩʪʥʦʛʦ 

ʨʝ- ʞʠʤʘ ʠ ʦʛʨʘʥʠʯʠʚʘʪʴ ʩʢʦʨʦʩʪʴ ʚ ʛʦʨʦʜʩʢʠʭ 

ʫʩʣʦʚʠʷʭ 60 ʢʤ/ʯ, ʥʘ ʪʨʘʩʩʝ ʨʘʟ- ʨʝʰʝʥʥʦʡ ʧʦ ʢʘʪʝ-

ʛʦʨʠʷʤ ʜʦʨʦʛʠ. ɺ ʩʣʫʯʘʝ ʥʝʘʜʝʢʚʘʪʥʦʛʦ ʧʦʚʝʜʝʥʠʷ 

ʦʩʪʘʥʦʚʠʪʴ ʘʚʪʦʤʦʙʠʣʴ, ʩʦʛʣʘʩʥʦ ʧʨʘʚʠʣʘʤ ʧʘʨ-

ʢʦʚʢʠ, ʘ ʪʘʢ ʞʝ ʧʨʠ ʦʧʨʝʜʝʣʝʥʠʠ ʥʝʪʨʝʟʚʦʩʪʠ ʩʦ-

ʟʜʘʪʴ ʥʝʚʦʟʤʦʞʥʦʩʪʴ ʟʘʚʝʩʪʠ ʜʚʠʛʘʪʝʣʴ. 

ɺ ʵʣʝʢʪʨʦʥʥʦʤ ʫʩʪʨʦʡʩʪʚʝ Ăʧʨʦʮʝʩʩʦʨò ʥʘʭʦ-

ʜʠʪʩʷ ʚ Ăʯʝʨʥʦʤ ʷʱʠʢʝò, ʘ ʜʘʪʯʠʢʠ ʤʦʛʫʪ ʨʘʩʧʦʣʘ-

ʛʘʪʴʩʷ ʥʘ ʨʫʣʝʚʦʤ ʢʦʣʝʩʝ. ʊʘʢ ʞʝ ʚʦʟʤʦʞʥʦ ʦʩʫ-

ʱʝʩʪʚʣʝʥʠʝ ʚʠʜʝʦ-ʢʦʥʪʨʦʣʷ ʩʦʩʪʦʷʥʠʷ ʚʦʜʠʪʝʣʷ. 

ʊʘʢʠʝ ʤʝʨʳ ʧʦʟʚʦʣʷʶʪ ʫʤʝʥʴʰʠʪʴ ʢʦʣʠʯʝʩʪʚʦ 

ɼʊʇ ʠ ʟʘʩʪʘʚʷʪ ʚʦʜʠʪʝʣʝʡ ʘʚʪʦʪʨʘʥʩʧʦʨʪʘ ʦʪʥʦ-

ʩʠʪʩʷ ʢ ʫʧʨʘʚʣʝʥʠʶ ʘʚʪʦʤʦʙʠʣʝʤ ʙʦʣʝʝ ʦʪʚʝʪ-

ʩʪʚʝʥʥʦ. 
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ʌʠʣʠʘʣ ʌɻɹʆʋ ɺʆ çʅʀʋ çʄʕʀè ʚ ʛ. ʉʤʦʣʝʥʩʢʝ 

 

ʇɽʈʉʇɽʂʊʀɺʓ ʇʈʀʄɽʅɽʅʀʗ ʊɽʍʅʆʃʆɻʀʁ ɺʀʈʊʋɸʃʀɿɸʎʀʀ ʀʊ-ʀʅʌʈɸʉʊʈʋʂʊʋʈʓ 

ɺ ʇʈʆʎɽʉʉɽ ʆɹʋʏɽʅʀʗ ɺ ʆɹʈɸɿʆɺɸʊɽʃʔʅʓʍ ʆʈɻɸʅʀɿɸʎʀʗʍ ɺʓʉʐɽɻʆ 
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PROSPECTS FOR THE USE OF VIRTUALIZATION OF IT -INFRASTRUCTURE IN THE 

LEARNING PROCESS IN EDUCATIONAL INSTITUTIONS OF HIGHER EDUCATION  

 

ɸʥʥʦʪʘʮʠʷ. 

ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʩʦʚʨʝʤʝʥʥʳʝ ʧʨʦʙʣʝʤʳ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ ʧʨʦʮʝʩʩʘ ʚ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ 

ʦʨʛʘʥʠʟʘʮʠʷʭ ʚʳʩʰʝʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʩ ʧʦʟʠʮʠʠ ʧʦʜʛʦʪʦʚʢʠ ʚʳʩʦʢʦʢʚʘʣʠʬʠʮʠʨʦʚʘʥʥʳʭ ʢʘʜʨʦʚ ʩ ʨʘʟʚʠʪʳʤʠ 

ʧʨʘʢʪʠʯʝʩʢʠʤʠ ʥʘʚʳʢʘʤʠ ʚ ʦʙʣʘʩʪʠ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ. ʇʨʝʜʣʘʛʘʝʪʩʷ ʨʝʰʝʥʠʝ ʚʳʷʚʣʝʥʥʳʭ 

ʧʨʦʙʣʝʤ ʧʦ ʩʨʝʜʩʪʚʫ ʚʠʨʪʫʘʣʠʟʘʮʠʠ ʀʊ-ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʦʨʛʘʥʠʟʘʮʠʠ ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ 

ʧʨʘʢʪʠʯʝʩʢʠʭ ʟʘʥʷʪʠʡ. 

Abstract. 

The article deals with the modern problems of the educational process in educational institutions of higher 

education from the perspective of training of highly qualified personnel with advanced practical skills in the field 

of information technology. The solution of the revealed problems by means of virtualization of it infrastructure of 

the educational organization for carrying out practical trainings is offered. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʚʠʨʪʫʘʣʠʟʘʮʠʷ, ʀʊ-ʠʥʬʨʘʩʪʨʫʢʪʫʨʘ, ʧʨʦʮʝʩʩ ʦʙʫʯʝʥʠʷ, ʦʙʨʘʟʦʚʘʪʝʣʴʥʘʷ ʦʨʛʘʥʠ-

ʟʘʮʠʷ, ʚʠʨʪʫʘʣʴʥʘʷ ʤʘʰʠʥʘ. 

Key words: virtualization, IT-infrastructure, educational process, educational institution, virtual machine. 

 

ɺ ʩʦʚʨʝʤʝʥʥʳʭ ʫʩʣʦʚʠʷʭ ʨʘʟʚʠʪʠʷ ʠʥʬʦʨʤʘ-

ʮʠʦʥʥʦʛʦ ʦʙʱʝʩʪʚʘ ʠ ʮʠʬʨʦʚʠʟʘʮʠʠ ʵʢʦʥʦʤʠʢʠ 

ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ʙʠʟʥʝʩ-ʩʨʝʜʳ 

ʠ ʵʢʩʧʝʨʪʦʚ ʟʘʷʚʣʷʶʪ ʦ ʚʦʟʨʘʩʪʘʶʱʝʡ ʥʝʦʙʭʦʜʠʤʦ-

ʩʪʠ ʩʤʝʥʳ ʧʘʨʘʜʠʛʤʳ ʚʳʩʰʝʛʦ ʦʙʨʘʟʦʚʘʥʠʷ [1-3]. 

ʆʙʱʝʤʠʨʦʚʳʝ ʪʝʥʜʝʥʮʠʠ ʨʘʟʚʠʪʠʷ ʮʠʬʨʦʚʳʭ ʪʝʭ-

ʥʦʣʦʛʠʡ, ʫʚʝʣʠʯʝʥʠʷ ʦʙʲʸʤʦʚ ʦʙʨʘʙʘʪʳʚʘʝʤʦʡ ʠʥ-

ʬʦʨʤʘʮʠʠ, ʫʩʢʦʨʝʥʠʷ ʪʝʤʧʦʚ ʞʠʟʥʠ ʠ ʛʣʦʙʘʣʠʟʘ-

ʮʠʠ ʟʥʘʥʠʡ ʧʨʝʜʲʷʚʣʷʶʪ ʥʦʚʳʝ ʪʨʝʙʦʚʘʥʠʷ ʢ ʫʤʝ-

ʥʠʷʤ ʠ ʥʘʚʳʢʘʤ ʩʦʪʨʫʜʥʠʢʦʚ ʚ ʨʘʟʣʠʯʥʳʭ ʦʙʣʘʩʪʷʭ 

ʙʠʟʥʝʩʘ ʠ, ʢʘʢ ʩʣʝʜʩʪʚʠʝ, ʢ ʩʦʚʨʝʤʝʥʥʦʤʫ ʦʙʨʘʟʦʚʘ-

ʥʠʶ. ɼʘʥʥʳʝ ʪʝʥʜʝʥʮʠʠ ʪʨʘʥʩʬʦʨʤʠʨʫʶʪ ʧʨʦʮʝʩʩ 

ʦʙʨʘʟʦʚʘʥʠʝ ʚ ʙʦʣʝʝ ʜʠʥʘʤʠʯʥʳʡ, ʯʪʦ ʜʝʣʘʝʪ ʧʨʠ-

ʤʝʥʝʥʠʝ ʩʣʦʞʠʚʰʠʭʩʷ ʛʦʜʘʤʠ ʢʣʘʩʩʠʯʝʩʢʠʭ ʧʝʜʘ-

ʛʦʛʠʯʝʩʢʠʭ ʧʨʘʢʪʠʢ ʥʝʵʬʬʝʢʪʠʚʥʳʤ. ɼʘʥʥʳʝ ʪʝʥ-

ʜʝʥʮʠʠ ʬʦʨʤʠʨʫʶʪ ʥʦʚʳʝ ʪʨʝʙʦʚʘʥʠʷ ʢ ʚʳʩʰʝʤʫ 

ʦʙʨʘʟʦʚʘʥʠʶ ʠ ʬʦʨʤʠʨʦʚʘʥʠʝ ʢʦʤʧʝʪʝʥʮʠʡ ʚ ʩʬʝʨʝ 

ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʧʨʘʢʪʠʯʝʩʢʠ ʜʣʷ ʚʩʝʭ 

ʩʧʝʮʠʘʣʴʥʦʩʪʝʡ ʧʦʜʛʦʪʦʚʢʠ. 

ʂʨʦʤʝ ʪʦʛʦ, ʜʣʷ ʈʦʩʩʠʠ ʥʘʠʙʦʣʴʰʫʶ ʘʢʪʫʘʣʴ-

ʥʦʩʪʴ ʧʨʝʜʩʪʘʚʣʷʝʪ ʧʨʦʙʣʝʤʘ ʧʦʜʛʦʪʦʚʢʠ ʚʳʩʦʢʦ-

ʢʚʘʣʠʬʠʮʠʨʦʚʘʥʥʳʭ ʢʘʜʨʦʚ ʜʣʷ ʩʪʨʦʷʱʝʡʩʷ ʮʠʬ-

ʨʦʚʦʡ ʵʢʦʥʦʤʠʢʠ [4]. ʀʩʭʦʜʷ ʠʟ ʯʝʛʦ, ʦʜʥʦʡ ʠʟ 

ʥʘʠʙʦʣʝʝ ʚʘʞʥʳʭ ʟʘʜʘʯ ʚ ʦʙʫʯʝʥʠʠ ʩʪʘʥʦʚʠʪʩʷ ʷʚ-

ʣʷʝʪʩʷ ʚʦʟʤʦʞʥʦʩʪʴ ʥʘʛʣʷʜʥʦʡ ʠʣʣʶʩʪʨʘʮʠʠ ʧʨʝ-

ʧʦʜʘʚʘʝʤʦʛʦ ʤʘʪʝʨʠʘʣʘ ʠ ʦʙʨʘʙʘʪʳʚʘʥʠʝ ʥʘʚʳʢʦʚ 

ʥʘ ʧʨʘʢʪʠʢʝ. ʇʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʥʘʛʣʷʜʥʳʭ ʤʘʪʝ-

ʨʠʘʣʦʚ ʠ ʧʨʘʢʪʠʯʝʩʢʦʡ ʦʪʨʘʙʦʪʢʠ ʨʷʜʘ ʥʘʚʳʢʦʚ ʙʦ-

ʣʝʝ ʵʬʬʝʢʪʠʚʥʦ ʧʨʦʭʦʜʷʪ ʧʨʘʢʪʠʯʝʩʢʠʝ ʟʘʥʷʪʠʷ ʠ, 

ʚ ʢʦʥʝʯʥʦʤ ʠʪʦʛʝ, ʜʦʩʪʘʪʦʯʥʦ ʛʣʫʙʦʢʦʝ ʫʩʚʦʝʥʠʝ 

ʧʦʜʘʥʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʩʪʫʜʝʥʪʘʤ. 

ʉʪʦʠʪ ʪʘʢʞʝ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʘʚʪʦʨʳ ʚ ʩʚʦʝʡ ʨʘ-

ʙʦʪʝ [5] ʫʪʚʝʨʞʜʘʶʪ, ʯʪʦ ʚ ʧʨʦʮʝʩʩʝ ʦʙʫʯʝʥʠʷ ʦʙʨʘ-

ʟʫʝʪʩʷ ʧʨʦʙʣʝʤʘ ʫʚʷʟʳʚʘʥʠʷ ʦʙʫʯʘʶʱʠʤʠʩʷ ʪʝʦ-

ʨʠʠ ʠ ʧʨʘʢʪʠʢʠ ʚ ʦʜʥʦ ʥʝʜʝʣʠʤʦʝ ʮʝʣʦʝ ʚ ʪʘʢʠʭ 

ʚʘʞʥʳʭ ʧʨʝʜʤʝʪʘʭ, ʢʘʢ ʚʳʯʠʩʣʠʪʝʣʴʥʳʝ ʩʝʪʠ, ʦʧʝ-

ʨʘʮʠʦʥʥʳʝ ʩʠʩʪʝʤʳ, ʠʥʬʦʨʤʘʮʠʦʥʥʘʷ ʙʝʟʦʧʘʩ-

ʥʦʩʪʴ, ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʝ. ʅʘʧʨʠʤʝʨ, ʪʝʦʨʝʪʠʯʝ-

ʩʢʦʝ ʠʟʫʯʝʥʠʝ ʩʧʦʩʦʙʦʚ ʟʘʱʠʪʳ ʩʝʪʠ ʥʝ ʧʦʟʚʦʣʠʪ 

ʨʘʟʚʠʪʴ ʧʨʘʢʪʠʯʝʩʢʠʝ ʥʘʚʳʢʠ ʙʝʜʫʶʱʠʭ ʩʧʝʮʠʘʣʠ-

ʩʪʦʚ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ, ʪʘʢ ʢʘʢ ʧʨʠ 

ʚʳʧʦʣʥʝʥʠʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʧʨʘʢʪʠʯʝʩʢʠʭ ʠʣʠ 

ʣʘʙʦʨʘʪʦʨʥʳʭ ʨʘʙʦʪ ʤʦʞʝʪ ʙʳʪʴ ʧʦʜʚʝʨʞʝʥʘ 

ʫʛʨʦʟʝ ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʴ ʩʝʪʠ ʢʦʤʧʴʶʪʝʨʥʦʛʦ 

ʢʣʘʩʩʘ. 

ʇʨʦʙʣʝʤʘ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʦʛʨʘʥʠʯʝʥʥʦʤ ʙʶʜ-

ʞʝʪʝ ʠ ʘʧʧʘʨʘʪʥʳʭ ʚʦʟʤʦʞʥʦʩʪʷʭ ʢʦʤʧʴʶʪʝʨʥʳʭ 

ʢʣʘʩʩʦʚ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʦʨʛʘʥʠʟʘʮʠʠ ʚʳʩʰʝʛʦ ʦʙ-

ʨʘʟʦʚʘʥʠʷ, ʥʝ ʧʦʟʚʦʣʷʶʱʠʭ ʩʪʫʜʝʥʪʘʤ ʩʘʤʦʩʪʦʷ-

ʪʝʣʴʥʦ ʨʘʙʦʪʘʪʴ ʥʘ ʧʨʘʢʪʠʢʝ ʩʦ ʚʩʝʤʠ ʠʟʫʯʘʝʤʳʤʠ 

ʠʥʩʪʨʫʤʝʥʪʘʤʠ ʠ ʪʝʭʥʦʣʦʛʠʷʤʠ. ʅʘ ʜʘʥʥʳʡ ʤʦʤʝʥʪ 

ʣʘʙʦʨʘʪʦʨʥʳʝ ʨʘʙʦʪʳ ʚ ʢʦʤʧʴʶʪʝʨʥʳʭ ʢʣʘʩʩʘʭ ʦʨ-

ʛʘʥʠʟʫʝʪʩʷ ʪʘʢ, ʯʪʦ ʚʩʝ ʩʪʫʜʝʥʪʳ ʨʘʙʦʪʘʶʪ ʥʘ ʢʦʤ-

ʧʴʶʪʝʨʘʭ ʧʦʜ ʦʛʨʘʥʠʯʝʥʥʳʤʠ ʧʨʘʚʘʤʠ ʧʦʣʴʟʦʚʘ-

ʪʝʣʴʩʢʠʭ ʫʯʝʪʥʳʭ ʟʘʧʠʩʝʡ. ʂʨʦʤʝ ʪʦʛʦ, ʥʘ ʦʜʥʦʤ 

ʨʘʙʦʯʝʤ ʤʝʩʪʝ ï ʧʝʨʩʦʥʘʣʴʥʦʤ ʢʦʤʧʴʶʪʝʨʝ, ʨʘʙʦ-

ʪʘʝʪ ʤʥʦʞʝʩʪʚʦ ʩʪʫʜʝʥʪʦʚ ʠʟ ʨʘʟʥʳʭ ʛʨʫʧʧ, ʠʩʧʦʣʴ-

ʟʫʶʱʠʭ ʦʜʥʫ ʫʯʸʪʥʫʶ ʟʘʧʠʩʴ. ʊʦ ʝʩʪʴ ʤʥʦʞʝʩʪʚʦ 

ʩʪʫʜʝʥʪʦʚ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʦʧʝʨʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ 

ʢʦʤʧʴʶʪʝʨʘ ð ɻ ʪʦ ʦʜʠʥ ʠ ʪʦʪ ʞʝ ʧʦʣʴʟʦʚʘʪʝʣʴ. ʊʘʢ, 

ʥʘʧʨʠʤʝʨ, ʜʣʷ ʜʝʤʦʥʩʪʨʘʮʠʠ ʧʨʦʮʝʩʩʘ ʠʟʤʝʥʝʥʠʷ 

ʩʝʪʝʚʳʭ ʥʘʩʪʨʦʝʢ ʩʠʩʪʝʤʳ ʧʨʠ ʠʟʫʯʝʥʠʠ ʧʨʝʜʤʝʪʘ 

çʆʧʝʨʘʮʠʦʥʥʳʝ ʩʠʩʪʝʤʳè ʩʪʫʜʝʥʪʫ ʧʦʪʨʝʙʫʝʪʩʷ 

ʧʨʝʜʦʩʪʘʚʠʪʴ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʳʝ ʧʨʘʚʘ ʚ ʩʠʩʪʝʤʝ. 
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ʇʨʠ ʵʪʦʤ ʩʪʫʜʝʥʪ ʤʦʞʝʪ ʦʰʠʙʠʪʴʩʷ, ʯʪʦ ʧʨʠʚʝʜʸʪ ʢ 

ʥʝʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʠ ʣʦʢʘʣʴʥʦʡ ʩʝʪʠ ʚ ʧʨʝʜʝʣʘʭ 

ʢʦʤʧʴʶʪʝʨʥʦʛʦ ʢʣʘʩʩʘ ʠ ʤʦʞʝʪ ʥʘʨʫʰʠʪʴ ʨʘʙʦʪʫ 

ʜʨʫʛʠʭ ʩʪʫʜʝʥʪʦʚ. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʜʘʥʥʳʝ ʦʛʨʘʥʠ-

ʯʝʥʠʷ ʚʦʟʤʦʞʥʦʩʪʝʡ ʩʪʫʜʝʥʪʦʚ ʩ ʦʜʥʦʡ ʩʪʦʨʦʥʳ 

ʦʙʦʩʥʦʚʘʥʳ, ʩ ʜʨʫʛʦʡ ʧʨʝʧʷʪʩʪʚʫʶʪ ʧʦʣʫʯʝʥʠʶ 

ʧʨʘʢʪʠʯʝʩʢʠʭ ʥʘʚʳʢʦʚ ʠ ʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʦʤʫ ʫʩʚʦ-

ʝʥʠʶ ʧʨʝʧʦʜʘʚʘʝʤʦʛʦ ʤʘʪʝʨʠʘʣʘ. 

ʈʝʰʝʥʠʝ ʜʘʥʥʳʭ ʧʨʦʙʣʝʤ ʤʦʞʥʦ ʦʙʝʩʧʝʯʠʪʴ 

ʧʫʪʝʤ ʚʥʝʜʨʝʥʠʷ ʪʝʭʥʦʣʦʛʠʡ ʚʠʨʪʫʘʣʠʟʘʮʠʠ ʚ ʫʯʝʙ-

ʥʳʡ ʧʨʦʮʝʩʩ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʦʨʛʘʥʠʟʘʮʠʠ ʚʳʩ-

ʰʝʛʦ ʦʙʨʘʟʦʚʘʥʠʷ [5, 6]. ʅʘ ʦʩʥʦʚʝ ʧʨʝʜʣʦʞʝʥʠʡ, 

ʦʧʠʩʘʥʥʳʭ ʜʘʥʥʳʤʠ ʘʚʪʦʨʘʤʠ, ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ 

ʜʚʘ ʚʘʨʠʘʥʪʘ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʪʝʭʥʦʣʦʛʠʡ ʚʠʨʪʫʘʣʠ-

ʟʘʮʠʠ ʚ ʦʙʫʯʝʥʠʠ ʩʪʫʜʝʥʪʦʚ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʥʘ ʨʠ-

ʩʫʥʢʝ 1. 

ʎʝʥʪʨʘʣʠʟʦʚʘʥʥʳʡ ʚʘʨʠʘʥʪ ʚʠʨʪʫʘʣʠʟʘʮʠʠ 

ʧʨʝʜʧʦʣʘʛʘʝʪ ʦʨʛʘʥʠʟʘʮʠʶ ʢʣʘʩʪʝʨʘ ʩʝʨʚʝʨʦʚ, ʥʘ 

ʢʦʪʦʨʳʭ ʧʨʝʜʧʦʣʘʛʘʝʪʩʷ ʥʘʣʠʯʠʝ ʧʣʘʪʬʦʨʤʳ ʚʠʨ-

ʪʫʘʣʠʟʘʮʠʠ ʠ ʩʦʟʜʘʥʥʳʭ ʚʠʨʪʫʘʣʴʥʳʭ ʤʘʰʠʥ, ʩʦʦʪ-

ʚʝʪʩʪʚʫʶʱʠʭ ʧʝʨʩʦʥʘʣʴʥʦʤʫ ʢʦʤʧʴʶʪʝʨʫ ʢʦʥʢʨʝʪ-

ʥʦʛʦ ʩʪʫʜʝʥʪʘ. ʊʘʢ, ʚ ʢʦʤʧʴʶʪʝʨʥʦʤ ʢʣʘʩʩʝ ʥʘ ʦʜ-

ʥʦʤ ʠ ʪʦʤ ʞʝ ʬʠʟʠʯʝʩʢʦʤ ʧʝʨʩʦʥʘʣʴʥʦʤ 

ʢʦʤʧʴʶʪʝʨʝ ʤʦʞʝʪ ʙʳʪʴ ʟʘʧʫʱʝʥʦ ʥʝʩʢʦʣʴʢʦ ʚʠʨ-

ʪʫʘʣʴʥʳʭ ʤʘʰʠʥ. ɼʘʥʥʦʝ ʨʝʰʝʥʠʝ ʧʦʟʚʦʣʠʪ ʦʨʛʘ-

ʥʠʟʦʚʘʪʴ ʜʣʷ ʢʘʞʜʦʛʦ ʩʪʫʜʝʥʪʘ ʠʥʜʠʚʠʜʫʘʣʴʥʦʝ ʨʘ-

ʙʦʯʝʝ ʤʝʩʪʦ, ʠ ʩʥʠʤʝʪ ʦʛʨʘʥʠʯʝʥʠʷ ʜʦʩʪʫʧʘ ʢ ʩʠ-

ʩʪʝʤʝ. ʊʘʢ, ʩʪʫʜʝʥʪ ʥʘ ʚʠʨʪʫʘʣʴʥʦʡ ʤʘʰʠʥʝ ʤʦʞʝʪ 

ʚʳʧʦʣʥʷʪʴ ʨʘʟʣʠʯʥʳʝ ʦʧʝʨʘʮʠʠ, ʪʨʝʙʫʝʤʳʝ ʜʣʷ ʚʳ-

ʧʦʣʥʝʥʠʷ ʣʘʙʦʨʘʪʦʨʥʳʭ ʨʘʙʦʪ. ɸ ʧʨʠ ʜʦʧʫʱʝʥʠʠ 

ʩʪʫʜʝʥʪʦʤ ʦʰʠʙʢʠ ʬʠʟʠʯʝʩʢʠʡ ʧʝʨʩʦʥʘʣʴʥʳʡ ʢʦʤ-

ʧʴʶʪʝʨ ʙʫʜʝʪ ʠʩʧʨʘʚʝʥ. ʂʨʦʤʝ ʪʦʛʦ, ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ 

ʚʥʝʰʥʝʡ ʦʧʝʨʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ, ʚʠʨʪʫʘʣʴʥʘʷ ʤʘ-

ʰʠʥʘ ʧʨʝʜʩʪʘʚʣʷʝʪ ʠʟ ʩʝʙʷ ʥʘʙʦʨ ʥʝʩʢʦʣʴʢʠʭ ʬʘʡ-

ʣʦʚ, ʢʦʪʦʨʳʝ ʤʦʞʥʦ ʣʝʛʢʦ ʢʦʧʠʨʦʚʘʪʴ ʧʦ ʩʝʪʠ, ʯʪʦ 

ʫʧʨʦʩʪʠʪ ʚʦʩʩʪʘʥʦʚʣʝʥʠʝ ʚʩʝʭ ʬʘʡʣʦʚ ʚʠʨʪʫʘʣʴʥʦʡ 

ʤʘʰʠʥʳ ʧʨʠ ʜʦʧʫʱʝʥʠʠ ʦʰʠʙʢʠ ʩʪʫʜʝʥʪʦʤ. 
ʇʨʠʤʝʥʝʥʠʝ ʪʝʭʥʦʣʦʛʠʡ ʚʠʨʪʫʘʣʠʟʘʮʠʠ ʚ ʧʨʦʮʝʩʩʝ 

ʦʙʫʯʝʥʠʷ ʚ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʦʨʛʘʥʠʟʘʮʠʠ ʚʳʩʰʝʛʦ 

ʦʙʨʘʟʦʚʘʥʠʷ

ʎʝʥʪʨʘʣʠʟʦʚʘʥʥʦ ʃʦʢʘʣʴʥʦ

ʇʣʘʪʬʦʨʤʘ 

ʚʠʨʪʫʘʣʠʟʘʮʠʠ

ΧΧΧΧ..

ɺʠʨʪʫʘʣʴʥʳʝ 

ʤʘʰʠʥʳ

ʉʝʨʚʝʨʘ

ʄʝʥʝʜʞʝʨ 

ʧʣʘʪʬʦʨʤʳ 

ʚʠʨʪʫʘʣʠʟʘʮʠʠ

ʇʂ ʢʦʤʧʴʶʪʝʨʥʦʛʦ 

ʢʣʘʩʩʘ, ʥʘ ʢʦʪʦʨʳʭ 

ʟʘʧʫʰʝʥʳ ɺʄ
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ΧΧΧΧ..
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ʇʨʠʣʦʞʝ
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ʥʠʷ

DC-SNS ServerSNS

ɸʈʄ1 ɸʈʄ2 Sniffer

StartsSNS

ɺʠʨʪʫʘʣʴʥʳʝ 

ʤʘʰʠʥʳ

 Secret Net Studio 

 
ʈʠʩʫʥʦʢ 1. ɺʘʨʠʘʥʪʳ ʚʠʨʪʫʘʣʠʟʘʮʠʠ ʧʨʦʮʝʩʩʘ ʦʙʫʯʝʥʠʷ 

 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʟʘ ʩʯʝʪ ʪʦʛʦ, ʯʪʦ ʦʧʝʨʘʮʠʦʥʥʘʷ 

ʩʠʩʪʝʤʘ ʚʠʨʪʫʘʣʴʥʦʡ ʤʘʰʠʥʳ ʩʠʣʴʥʦ ʦʛʨʘʥʠʯʝʥʘ ʚ 

ʚʦʟʤʦʞʥʦʩʪʷʭ ʜʝʩʪʨʫʢʪʠʚʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ 

ʚʥʝʰʥʶʶ ʩʠʩʪʝʤʫ, ʜʦʩʪʠʛʘʝʪʩʷ ʦʯʝʥʴ ʞʝʩʪʢʘʷ ʠʟʦ-

ʣʷʮʠʷ ʩʠʩʪʝʤ ʠ ʦʨʛʘʥʠʟʫʝʪʩʷ ʚʦʟʤʦʞʥʦʩʪʴ ʩʪʫʜʝʥ-

ʪʘʤ ʧʨʦʚʦʜʠʪʴ çʦʧʘʩʥʳʝè ʣʘʙʦʨʘʪʦʨʥʳʝ ʨʘʙʦʪʳ ʚ 

ʪʦʤ ʯʠʩʣʝ ʠ ʩ ʚʨʝʜʦʥʦʩʥʳʤ ʇʆ. 

ʊʘʢʞʝ ʧʨʝʠʤʫʱʝʩʪʚʦʤ ʮʝʥʪʨʘʣʠʟʦʚʘʥʥʦʛʦ ʚʘ-

ʨʠʘʥʪʳ ʚʠʨʪʫʘʣʠʟʘʮʠʠ ʧʨʦʮʝʩʩʘ ʦʙʫʯʝʥʠʷ ʷʚʣʷʝʪʩʷ 

ʚʦʟʤʦʞʥʦʩʪʴ ʮʝʥʪʨʘʣʠʟʦʚʘʥʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʚʠʨ-

ʪʫʘʣʴʥʳʤʠ ʤʘʰʠʥʘʤʠ: ʫʩʪʘʥʦʚʢʘ ʥʝʦʙʭʦʜʠʤʦʛʦ 

ʇʆ ʥʘ ʢʣʘʩʪʝʨ ʤʘʰʠʥ, ʙʣʦʢʠʨʦʚʢʘ ʚʠʨʪʫʘʣʴʥʦʡ ʤʘ-

ʰʠʥʳ ʧʨʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ, ʢʦʥʪʨʦʣʴ ʚʳʧʦʣʥʝʥʠʷ 

ʨʘʙʦʪ ʩʪʫʜʝʥʪʘʤʠ. 

ʃʦʢʘʣʴʥʳʡ ʚʘʨʠʘʥʪ ʚʠʨʪʫʘʣʠʟʘʮʠʠ ʧʨʝʜʧʦʣʘ-

ʛʘʝʪ ʨʘʟʚʦʨʘʯʠʚʘʥʠʝ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʚʠʨʪʫʘʣʴʥʳʭ 

ʩʪʝʥʜʦʚ ʧʘ ʦʜʥʦʤ ʬʠʟʠʯʝʩʢʦʤ ʢʦʤʧʴʶʪʝʨʝ. ʊʘʢ, ʚ 

ʧʨʝʜʝʣʘʭ ʬʠʟʠʯʝʩʢʦʛʦ ʢʦʤʧʴʶʪʝʨʘ ʤʦʞʥʦ ʨʘʟʚʝʨ-

ʥʫʪʴ ʚʠʨʪʫʘʣʴʥʫʶ ʣʦʢʘʣʴʥʫʶ ʩʝʪʴ ʠ ʧʨʦʚʦʜʠʪʴ ʩʝ-

ʨʠʠ ʵʢʩʧʝʨʠʤʝʥʪʦʚ, ʧʨʠ ʵʪʦʤ ʦʙʣʘʜʘʷ ʧʦʣʥʳʤ ʜʦ-

ʩʪʫʧʦʤ ʢ ʣʶʙʦʡ ʠʟ ʚʠʨʪʫʘʣʴʥʳʭ ʩʠʩʪʝʤ. ʄʦʞʥʦ 

ʦʜʠʥ ʠ ʪʦʪ ʞʝ ʵʢʟʝʤʧʣʷʨ ʚʠʨʪʫʘʣʴʥʦʡ ʤʘʰʠʥʳ ʩʢʦ-

ʧʠʨʦʚʘʪʴ ʚ ʥʝʩʢʦʣʴʢʦ ʵʢʟʝʤʧʣʷʨʦʚ ʠ ʟʘʧʫʩʢʘʪʴ ʦʜ-

ʥʦʚʨʝʤʝʥʥʦ. ʆʥʠ ʜʘʞʝ ʥʝ ʙʫʜʫʪ ʧʨʠ ʵʪʦʤ ʜʨʫʛ 

ʜʨʫʛʫ ʤʝʰʘʪʴ. ʆʜʥʘʢʦ, ʜʘʥʥʳʡ ʚʘʨʠʘʥʪ ʥʝ ʧʦʟʚʦʣʠʪ 

ʮʝʥʪʨʘʣʠʟʦʚʘʥʥʦ ʫʧʨʘʚʣʷʪʴ ʚʩʝʤʠ ʧʝʨʩʦʥʘʣʴʥʳʤʠ 

ʢʦʤʧʴʶʪʝʨʘʤʠ, ʦʪʚʝʜʝʥʥʳʤʠ ʜʣʷ ʨʘʙʦʪʳ ʩʪʫʜʝʥ-
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ʪʦʚ. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʥʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʳʤ ʚʘʨʠ-

ʘʥʪʦʤ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚʠʨʪʫʘʣʠʟʘʮʠʠ ʚ ʧʨʦʮʝʩʩʝ 

ʦʙʫʯʝʥʠʷ ʙʫʜʝʪ ʠʥʪʝʛʨʘʮʠʷ ʧʨʝʜʣʦʞʝʥʥʳʭ ʚʘʨʠʘʥ-

ʪʦʚ ʩ ʮʝʣʴʶ ʧʨʝʜʦʩʪʘʚʣʝʥʠʷ ʥʝʦʛʨʘʥʠʯʝʥʥʳʭ ʚʦʟ-

ʤʦʞʥʦʩʪʝʡ ʩʪʫʜʝʥʪʦʚ ʢ ʵʢʩʧʝʨʠʤʝʥʪʘʤ ʩ ʚʠʨʪʫʘʣʴ-

ʥʳʤʠ ʤʘʰʠʥʘʤʠ ʠ ʩʝʪʷʤʠ, ʩʦʭʨʘʥʷʷ ʧʨʠ ʵʪʦʤ ʚʦʟ-

ʤʦʞʥʦʩʪʠ ʮʝʥʪʨʘʣʠʟʦʚʘʥʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʚʩʝʡ 

ʩʦʟʜʘʥʥʦʡ ʩʝʪʴʶ ʚʠʨʪʫʘʣʴʥʳʭ ʤʘʰʠʥ. 

ʂʨʦʤʝ ʨʝʰʝʥʠʷ ʚʳʷʚʣʝʥʥʳʭ ʧʨʦʙʣʝʤ ʚ ʧʨʦ-

ʮʝʩʩʝ ʦʙʫʯʝʥʠʷ, ʪʝʭʥʦʣʦʛʠʠ ʚʠʨʪʫʘʣʠʟʘʮʠʠ ʧʦʟʚʦ-

ʣʷʪ ʧʦʚʳʩʠʪʴ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚʳʯʠʩ-

ʣʠʪʝʣʴʥʳʭ ʨʝʩʫʨʩʦʚ ʫʯʝʙʥʳʭ ʣʘʙʦʨʘʪʦʨʠʡ (ʫʤʝʥʴ-

ʰʝʥʠʝ ʯʠʩʣʘ ʢʦʤʧʴʶʪʝʨʦʚ, ʢʦʪʦʨʳʝ ʥʝʦʙʭʦʜʠʤʦ 

ʦʙʩʣʫʞʠʚʘʪʴ, ʵʢʦʥʦʤʠʷ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ), ʩʦʢʨʘʪʠʪʴ 

ʟʘʪʨʘʪʳ ʥʘ ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ (ʧʨʦʠʟʚʦʜʠ-

ʪʝʣʠ ʇʆ ʧʨʝʜʣʘʛʘʶʪ ʩʭʝʤʳ ʣʠʮʝʥʟʠʨʦʚʘʥʠʷ, ʧʦʜʛʦ-

ʪʦʚʣʝʥʥʳʝ ʜʣʷ ʚʠʨʪʫʘʣʴʥʳʭ ʩʨʝʜ). 

ʋ ʧʨʝʜʣʘʛʘʝʤʦʛʦ ʨʝʰʝʥʠʷ ʝʩʪʴ ʠ ʥʝʜʦʩʪʘʪʢʠ. 

ʂʘʞʜʳʡ ʚʠʨʪʫʘʣʴʥʳʡ ʢʦʤʧʴʶʪʝʨ ʪʨʝʙʫʝʪ ʨʝʘʣʴʥʳʭ 

ʨʝʩʫʨʩʦʚ, ʯʪʦ ʫʩʪʘʥʘʚʣʠʚʘʝʪ ʧʦʚʳʰʝʥʥʳʝ ʩʠʩʪʝʤ-

ʥʳʝ ʪʨʝʙʦʚʘʥʠʷ ʢ ʨʘʙʦʯʝʤʫ ʢʦʤʧʴʶʪʝʨʫ. ɽʱʝ ʦʜʠʥ 

ʥʝʜʦʩʪʘʪʦʢ ï ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʣʦʢʘʣʴʥʦʡ ʩʝʪʠ. 

ʌʘʡʣʳ ʚʠʨʪʫʘʣʴʥʦʡ ʤʘʰʠʥʳ ʪʨʝʙʫʶʪ ʟʥʘʯʠʪʝʣʴ-

ʥʳʭ ʦʙʲʝʤʦʚ ʧʘʤʷʪʠ. ʆʜʥʘʢʦ, ʧʨʝʜʦʩʪʘʚʣʷʝʤʳʝ 

ʧʨʝʠʤʫʱʝʩʪʚʘ ʚʥʝʜʨʝʥʠʷ ʪʝʭʥʦʣʦʛʠʡ ʚʠʨʪʫʘʣʠʟʘ-

ʮʠʠ ʚ ʧʨʦʮʝʩʩ ʦʙʫʯʝʥʠʷ ʧʦʟʚʦʣʷʪ ʧʦʢʨʳʪʴ ʨʘʩʭʦʜʳ 

ʥʘ ʦʨʛʘʥʠʟʘʮʠʶ ʜʘʥʥʦʛʦ ʤʝʪʦʜʘ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʙʣʘʛʦʜʘʨʷ ʚʥʝʜʨʝʥʠʶ ʪʝʭʥʦʣʦ-

ʛʠʡ ʚʠʨʪʫʘʣʠʟʘʮʠʠ ʚ ʧʨʦʮʝʩʩ ʦʙʫʯʝʥʠʷ ʚ ʦʙʨʘʟʦʚʘ-

ʪʝʣʴʥʦʡ ʦʨʛʘʥʠʟʘʮʠʠ ʚʳʩʰʝʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʙʫʜʫʪ 

ʜʦʩʪʠʛʥʫʪʳ ʩʣʝʜʫʶʱʠʝ ʷʚʥʳʝ ʧʨʝʠʤʫʱʝʩʪʚʘ: ʚʦʟ-

ʤʦʞʥʦʩʪʴ ʦʨʛʘʥʠʟʘʮʠʠ ʧʨʘʢʪʠʯʝʩʢʠʭ ʪʨʝʥʠʨʦʚʦʢ 

ʩʪʫʜʝʥʪʦʚ ʧʦ ʧʨʝʜʤʝʪʘʤ ʚʳʯʠʩʣʠʪʝʣʴʥʳʝ ʩʝʪʠ, ʦʧʝ-

ʨʘʮʠʦʥʥʳʝ ʩʠʩʪʝʤʳ, ʠʥʬʦʨʤʘʮʠʦʥʥʘʷ ʙʝʟʦʧʘʩ-

ʥʦʩʪʴ, ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʝ; ʩʦʢʨʘʱʝʥʠʝ ʨʘʟʨʳʚʘ 

ʤʝʞʜʫ ʚʦʩʧʨʠʷʪʠʝ ʪʝʦʨʠʠ ʠ ʧʨʘʢʪʠʢʠ; ʧʨʝʜʦʩʪʘʚʣʝ-

ʥʠʝ ʩʪʫʜʝʥʪʘʤ ʥʝʦʛʨʘʥʠʯʝʥʥʳʭ ʧʨʘʚ ʧʨʠ ʨʘʙʦʪʝ ʩ 

ʚʠʨʪʫʘʣʴʥʦʡ ʤʘʰʠʥʦʡ ʩ ʩʦʭʨʘʥʝʥʠʝʤ ʮʝʥʪʨʘʣʠʟʦ-

ʚʘʥʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʚʩʝʤ ʢʣʘʩʪʝʨʦʤ ʨʘʙʦʯʠʭ ʢʦʤ-

ʧʴʶʪʝʨʦʚ. ʊʝʭʥʦʣʦʛʠʠ ʚʠʨʪʫʘʣʠʟʘʮʠʠ ʧʦʟʚʦʣʷʪ ʧʦ-

ʚʳʩʠʪʴ ʢʘʯʝʩʪʚʦ ʧʦʜʛʦʪʦʚʢʠ ʩʧʝʮʠʘʣʠʩʪʦʚ, ʫʨʦʚʝʥʴ 

ʠʭ ʧʨʘʢʪʠʯʝʩʢʠʭ ʥʘʚʳʢʦʚ. ʂʨʦʤʝ ʪʦʛʦ, ʧʦʷʚʠʪʩʷ 

ʚʦʟʤʦʞʥʦʩʪʴ ʦʨʛʘʥʠʟʘʮʠʠ ʦʙʫʯʝʥʠʷ ʧʦ ʪʘʢʠʤ ʧʝʨ-

ʩʧʝʢʪʠʚʥʳʤ ʥʘʧʨʘʚʣʝʥʠʷʤ, ʢʘʢ ʧʘʨʘʣʣʝʣʴʥʦʝ ʧʨʦ-

ʛʨʘʤʤʠʨʦʚʘʥʠʝ, ʤʦʜʝʣʠʨʦʚʘʥʠʝ IT-

ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ, ʦʨʛʘʥʠʟʘʮʠʷ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ 

ʙʝʟʦʧʘʩʥʦʩʪʠ ʀʊ-ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ, ʩʠʩʪʝʤʥʦʡ ʘʜ-

ʤʠʥʠʩʪʨʠʨʦʚʘʥʠʝ. 
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PRINCIPLES AND RULES FOR COLLECTING DATA FROM EXTERNAL SOURCES INTO A 

CENTRALIZED SOFTWARE  SYSTEM 

 

ɸʥʥʦʪʘʮʠʷ. 

ʉʪʘʪʴʷ ʨʘʩʩʤʘʪʨʠʚʘʝʪ ʦʩʥʦʚʥʳʝ ʧʨʠʥʮʠʧʳ ʧʨʦʛʨʘʤʤʥʦʛʦ ʧʦʩʪʨʦʝʥʠʷ ʮʝʥʪʨʘʣʠʟʦʚʘʥʥʦʛʦ ʩʙʦʨʘ ʠʥ-

ʬʦʨʤʘʮʠʠ. ʉʣʝʜʦʚʘʥʠʝ ʵʪʠʤ ʧʨʠʥʮʠʧʘʤ ʧʦʟʚʦʣʠʪ ʩʦʟʜʘʪʴ ʫʥʠʢʘʣʴʥʫʶ, ʛʠʙʢʫʶ ʠ ʧʨʦʩʪʫʶ ʚ ʫʧʨʘʚʣʝʥʠʠ 

ʩʠʩʪʝʤʫ, ʦʙʣʝʛʯʘʶʱʫʶ ʬʦʨʤʠʨʦʚʘʥʠʝ ʤʘʩʩʠʚʦʚ ʜʘʥʥʳʭ ʚ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʩʠʩʪʝʤʝ. 

Abstract. 

The article shows the basic principles of software building a centralized information collection. Following 

these principles will allow people to create a unique, flexible and easy to manage system that facilitates the for-

mation of arrays of data in the educational system. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʜʘʥʥʳʝ ʠʟ ʚʥʝʰʥʠʭ ʠʩʪʦʯʥʠʢʦʚ, ʩʠʩʪʝʤʘ ʩʙʦʨʘ ʜʘʥʥʳʭ, ʘʚʪʦʤʘʪʠʟʘʮʠʷ ʩʙʦʨʘ ʜʘʥ-

ʥʳʭ. 

Keywords: data from external sources, data acquisition system, data acquisition automation. 

 

ʉʠʩʪʝʤʘ ʫʧʨʘʚʣʝʥʠʷ ʦʙʨʘʟʦʚʘʥʠʝʤ ʤʦʞʝʪ ʩʦ-

ʩʪʦʷʪʴ ʥʝ ʪʦʣʴʢʦ ʠʟ ʦʜʥʦʡ ʩʫʱʥʦʩʪʠ. ɿʘʯʘʩʪʫʶ ʦʜʥʘ 

ʦʨʛʘʥʠʟʘʮʠʷ ʨʘʩʧʦʣʘʛʘʝʪ ʤʥʦʞʝʩʪʚʦʤ ʨʘʟʣʠʯʥʳʭ 

ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʠʩʪʦʯʥʠʢʦʚ. ʆʥʠ ʩʣʫʞʘʪ ʜʣʷ ʨʘʟ-

ʥʳʭ ʮʝʣʝʡ, ʥʘʧʨʠʤʝʨ, ʜʣʷ ʧʨʠʚʣʝʯʝʥʠʷ ʥʦʚʳʭ ʟʘ-

ʢʘʟʯʠʢʦʚ ʦʙʫʯʝʥʠʷ. ʏʝʤ ʙʦʣʴʰʝ ʠʩʪʦʯʥʠʢʦʚ ï ʪʝʤ 

ʙʦʣʴʰʝ ʚʝʨʦʷʪʥʦʩʪʴ ʪʦʛʦ, ʯʪʦ ʧʦʪʝʥʮʠʘʣʴʥʳʡ ʢʣʠ-

ʝʥʪ ʥʘʡʜʝʪ ʠʤʝʥʥʦ ʪʫ ʦʨʛʘʥʠʟʘʮʠʶ. ʅʦ ʵʪʦ ʦʜʥʦʚʨʝ-

ʤʝʥʥʦ ʩʦʟʜʘʝʪ ʠ ʥʦʚʳʝ ʪʨʫʜʥʦʩʪʠ, ʥʘʧʨʠʤʝʨ, ʩʣʦʞ-

ʥʦʩʪʴ ʢʦʥʪʨʦʣʷ ʟʘ ʚʩʝʤʠ ʟʘʷʚʢʘʤʠ. 

ɼʣʷ ʨʝʰʝʥʠʷ ʜʘʥʥʦʡ ʧʨʦʙʣʝʤʳ, ʥʝʦʙʭʦʜʠʤʦ 

ʨʝʘʣʠʟʦʚʘʪʴ ʮʝʥʪʨʘʣʠʟʦʚʘʥʥʳʡ ʩʙʦʨ ʜʘʥʥʳʭ ʚ ʩʠ-

ʩʪʝʤʫ ʠʟ ʚʩʝʭ ʠʩʪʦʯʥʠʢʦʚ. ʇʨʠʤʝʨʳ ʪʘʢʠʭ ʠʩʪʦʯʥʠ-

ʢʦʚ: 

¶ ʚʪʦʨʦʩʪʝʧʝʥʥʳʝ ʩʘʡʪʳ; 

¶ ʵʣʝʢʪʨʦʥʥʳʝ ʷʱʠʢʠ; 

¶ ʩʦʮʠʘʣʴʥʳʝ ʩʝʪʠ; 

¶ ʪʝʣʝʬʦʥʥʳʝ ʟʚʦʥʢʠ ʠ ʩʤʩ; 

¶ ʨʘʟʣʠʯʥʳʝ ʬʦʨʤʳ ʥʘ ʩʪʦʨʦʥʥʠʭ ʨʝʩʫʨʩʘʭ, 
ʯʘʪʳ ʠ ʪ.ʜ. 

ʂʘʢʠʤ ʦʙʨʘʟʦʤ ʚʦʟʤʦʞʥʦ ʘʚʪʦʤʘʪʠʯʝʩʢʠ (ʠʣʠ 

ʧʦʣʫʘʚʪʦʤʘʪʠʯʝʩʢʠ) ʩʦʙʠʨʘʪʴ ʜʘʥʥʳʝ ʠʟ ʧʦʜʦʙʥʳʭ 

ʠʩʪʦʯʥʠʢʦʚ? ɼʣʷ ʵʪʦʛʦ ʥʝʦʙʭʦʜʠʤʦ ʨʝʘʣʠʟʦʚʘʪʴ 

ʢʦʤʧʣʝʢʩ ʧʨʦʛʨʘʤʤʥʳʭ ʩʨʝʜʩʪʚ ʠ ʚʥʝʜʨʠʪʴ ʠʭ ʚ ʦʩ-

ʥʦʚʥʫʶ ʩʠʩʪʝʤʫ (ʢʘʢ ʧʨʘʚʠʣʦ, ʵʪʦ ʩʘʡʪ). ɺ ʧʝʨʚʫʶ 

ʦʯʝʨʝʜʴ ʥʝʦʙʭʦʜʠʤʦ ʥʘ ʦʩʥʦʚʥʦʤ ʩʘʡʪʝ ʩʦʟʜʘʪʴ 

ʝʜʠʥʫʶ ʪʦʯʢʘ ʩʙʦʨʘ ʚʩʝʭ ʜʘʥʥʳʭ, ʘ ʧʦʩʣʝ ʦʪʧʨʘʚ-

ʣʷʪʴ ʪʫʜʘ ʜʘʥʥʳʝ ʩ ʜʨʫʛʠʭ ʠʩʪʦʯʥʠʢʦʚ. ʊʘʢʘʷ ʪʝʭ-

ʥʦʣʦʛʠʷ ʧʦʜʧʘʜʘʝʪ ʧʦʜ ʧʨʠʥʮʠʧʳ Rest API. 

Rest API ï ʜʦʩʪʘʪʦʯʥʦ ʧʨʦʩʪʘʷ, ʥʦ ʥʝ ʦʯʝʥʴ 

ʛʠʙʢʘʷ ʘʨʭʠʪʝʢʪʫʨʘ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ 

ʩʙʦʨʘ ʠʥʬʦʨʤʘʮʠʠ. ɺ ʥʝʡ ʢʘʞʜʘʷ ʝʜʠʥʠʮʘ ʠʥʬʦʨ-

ʤʘʮʠʠ ʦʧʨʝʜʝʣʷʝʪʩʷ ʩʦʙʩʪʚʝʥʥʳʤ ʠʜʝʥʪʠʬʠʢʘʪʦ-

ʨʦʤ (ʢʘʢ ʧʨʘʚʠʣʦ, URL). ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʜʘʥʥʳʝ ʥʘ 

ʦʩʥʦʚʥʦʤ ʩʘʡʪʝ ʙʫʜʫʪ ʨʘʟʤʝʱʘʪʴʩʷ ʧʦʜ ʫʥʠʢʘʣʴ-

ʥʳʤʠ ʩʩʳʣʢʘʤʠ (ʧʨʠʤʝʨ: /modul/1 ï ʘʜʨʝʩ ʤʦʜʫʣʷ ʚ 

ʩʠʩʪʝʤʝ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʢʫʨʩʦʚ, /modul/1/lectsii/2 

ï ʘʜʨʝʩ ʦʜʥʦʡ ʠʟ ʝʛʦ ʣʝʢʮʠʡ). ɺʩʷ ʩʠʩʪʝʤʘ ʦʙʝʩʧʝ-

ʯʠʚʘʝʪ ʩʪʨʫʢʪʫʨʠʨʦʚʘʥʥʦʩʪʴ ʠʥʬʦʨʤʘʮʠʠ, ʯʪʦ 

ʫʧʨʦʱʘʝʪ ʨʘʙʦʪʫ ʩ ʥʝʡ [1]. 

ʆʪʜʝʣʴʥʦ ʩʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʢ ʣʶʙʦʡ ʩʠ-

ʩʪʝʤʝ ʮʝʥʪʨʘʣʠʟʦʚʘʥʥʦʛʦ ʩʙʦʨʘ ʠʥʬʦʨʤʘʮʠʠ 

ʧʨʝʜʲʷʚʣʷʝʪʩʷ ʨʷʜ ʪʨʝʙʦʚʘʥʠʡ. ɺ ʠʭ ʯʠʩʣʝ: 

¶ ʤʥʦʛʦʬʫʥʢʮʠʦʥʘʣʴʥʦʩʪʴ ʩʠʩʪʝʤʳ; 

¶ ʛʠʙʢʦʩʪʴ ʠ ʦʧʪʠʤʠʟʠʨʦʚʘʥʥʦʩʪʴ ʩʠʩʪʝʤʳ; 

¶ ʯʝʪʢʘʷ ʩʪʨʫʢʪʫʨʠʨʦʚʘʥʥʦʩʪʴ ʭʨʘʥʷʱʠʭʩʷ 
ʜʘʥʥʳʭ, ʦʙʝʩʧʝʯʠʚʘʶʱʘʷ ʚʦʟʤʦʞʥʦʩʪʠ ʜʣʷ ʙʫʜʫ-

ʱʝʛʦ ʨʘʩʰʠʨʝʥʠʷ ʠ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʩʠʩʪʝʤʳ; 

¶ ʨʝʟʝʨʚʥʳʝ ʘʣʛʦʨʠʪʤʳ ʥʘ ʩʣʫʯʘʡ ʯʘʩʪʠʯ-
ʥʦʛʦ ʦʪʢʘʟʘ ʩʠʩʪʝʤʳ; 

¶ ʤʝʨʳ ʧʦ ʦʙʝʩʧʝʯʝʥʠʶ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ 
ʙʝʟʦʧʘʩʥʦʩʪʠ [2]. 

ʇʦʜ ʤʥʦʛʦʬʫʥʢʮʠʦʥʘʣʴʥʦʩʪʴʶ ʩʠʩʪʝʤʳ ʩʣʝ-

ʜʫʝʪ ʧʦʥʠʤʘʪʴ ʝʝ ʩʧʦʩʦʙʥʦʩʪʴ ʥʝʧʨʝʨʳʚʥʦ ʩʦʙʠ-

ʨʘʪʴ ʠ ʦʙʨʘʙʘʪʳʚʘʪʴ ʠʥʬʦʨʤʘʮʠʶ ʠʟ ʤʥʦʞʝʩʪʚʘ 

ʨʘʟʣʠʯʥʳʭ ʠʩʪʦʯʥʠʢʦʚ ʦʜʥʦʚʨʝʤʝʥʥʦ. ʈʘʟʫʤʝʝʪʩʷ, 

ʯʝʤ ʙʦʣʴʰʝ ʵʪʠʭ ʠʩʪʦʯʥʠʢʦʚ, ʪʝʤ ʩʠʣʴʥʝʝ ʥʘʛʨʫʟʢʘ 

ʥʘ ʨʝʩʫʨʩ. ʇʦʵʪʦʤʫ ʚʦ ʠʟʙʝʞʘʥʠʝ ʥʝʞʝʣʘʪʝʣʴʥʳʭ 

ʧʦʩʣʝʜʩʪʚʠʡ ʥʫʞʥʦ ʩʣʝʜʠʪʴ ʟʘ ʦʧʪʠʤʠʟʘʮʠʝʡ ʩʠ-

ʩʪʝʤʳ, ʢʦʪʦʨʘʷ ʧʦʜʨʘʟʫʤʝʚʘʝʪ ʪʘʢʦʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ 

ʧʦʪʦʢʦʚ ʠʥʬʦʨʤʘʮʠʠ, ʧʨʠ ʢʦʪʦʨʦʤ ʰʘʥʩʳ ʩʙʦʷ ʤʠ-

ʥʠʤʘʣʴʥʳ [3, 4]. 

ɽʩʪʝʩʪʚʝʥʥʦ, ʯʪʦ ʩʦ ʚʨʝʤʝʥʝʤ ʣʶʙʘʷ ʧʨʦʛʨʝʩ-

ʩʠʚʥʘʷ ʩʠʩʪʝʤʘ ʨʘʩʪʝʪ ʠ ʨʘʟʚʠʚʘʝʪʩʷ, ʦʙʨʘʩʪʘʝʪ ʨʷ-

ʜʦʤ ʜʦʧʦʣʥʝʥʠʡ ʠ ʫʣʫʯʰʝʥʠʡ. ʏʪʦʙʳ ʨʘʟʚʠʪʠʝ 

ʙʳʣʦ ʥʝ ʩʣʠʰʢʦʤ ʟʘʪʨʘʪʥʳʤ, ʩʪʨʫʢʪʫʨʫ ʠʟʥʘʯʘʣʴʥʦ 

ʩʣʝʜʫʝʪ ʧʨʦʝʢʪʠʨʦʚʘʪʴ ʩ ʫʯʝʪʦʤ ʧʝʨʩʧʝʢʪʠʚʥʳʭ 

ʥʘʧʨʘʚʣʝʥʠʡ ʝʝ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ. ʂʨʦʤʝ ʪʦʛʦ, 
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ʯʝʪʢʘʷ ʠ ʣʘʢʦʥʠʯʥʘʷ ʩʪʨʫʢʪʫʨʘ ʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ 

ʧʦʤʝʥʷʪʴ ʧʣʘʥʳ ʙʝʟ ʩʫʱʝʩʪʚʝʥʥʳʭ ʧʦʪʝʨʴ. 

ɺʥʝ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʦʧʪʠʤʠʟʠʨʦʚʘʥʥʦʩʪʠ ʠ ʩʦ-

ʚʝʨʰʝʥʩʪʚʘ ʩʠʩʪʝʤʳ, ʦʥʘ ʚʩʝʛʜʘ ʙʫʜʝʪ ʧʦʜʚʝʨʞʝʥʘ 

ʨʠʩʢʫ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʥʝʧʦʣʘʜʦʢ. ʅʘ ʵʪʦʪ ʩʣʫʯʘʡ 

ʥʫʞʥʦ ʠʤʝʪʴ ʤʝʭʘʥʠʟʤʳ ʦʙʝʩʧʝʯʝʥʠʷ ʦʪʢʘʟʦʫʩʪʦʡ-

ʯʠʚʦʩʪʠ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʙʳʪʴ ʨʝʘʣʠʟʦʚʘʥʳ ʧʫʪʝʤ 

ʚʚʝʜʝʥʠʷ ʧʘʨʘʣʣʝʣʴʥʳʭ ʧʨʠʥʠʤʘʶʱʠʭ ʢʦʥʚʝʡʝʨʦʚ 

ʜʘʥʥʳʭ [5]. 

ʀʥʬʦʨʤʘʮʠʦʥʥʘʷ ʙʝʟʦʧʘʩʥʦʩʪʴ ʠʛʨʘʝʪ ʟʥʘʯʠ-

ʤʫʶ ʨʦʣʴ ʚʦ ʚʩʝʭ ʦʙʣʘʩʪʷʭ ʀʥʪʝʨʥʝʪ-ʧʨʦʩʪʨʘʥʩʪʚʘ. 

ʀʛʥʦʨʠʨʦʚʘʥʠʝ ʧʨʘʚʠʣ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʙʝʟʦʧʘʩ-

ʥʦʩʪʠ ʯʨʝʚʘʪʦ ʧʦʪʝʨʝʡ ʧʨʠʙʳʣʠ, ʘ ʚ ʥʝʢʦʪʦʨʳʭ ʩʣʫ-

ʯʘʷʭ ʩʝʨʴʝʟʥʳʤʠ ʥʝʧʦʣʘʜʢʘʤʠ ʥʘ ʨʝʩʫʨʩʝ. ɺʜʦʙʘ-

ʚʦʢ, ʟʘʢʦʥʦʤ 149-ʌɿ çʆʙ ʠʥʬʦʨʤʘʮʠʠ, ʠʥʬʦʨʤʘʮʠ-

ʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʷʭ ʠ ʦ ʟʘʱʠʪʝ ʠʥʬʦʨʤʘʮʠʠè 

ʧʨʝʜʫʩʤʦʪʨʝʥʘ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʘʷ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʴ 

ʟʘ ʥʘʨʫʰʝʥʠʝ ʢʦʥʬʠʜʝʥʮʠʘʣʴʥʦʩʪʠ ʣʠʯʥʦʡ ʠʥʬʦʨ-

ʤʘʮʠʠ ʧʦʣʴʟʦʚʘʪʝʣʝʡ, ʢʦʪʦʨʘʷ ʚ ʪʦʤ ʠʣʠ ʠʥʦʤ ʦʙʲ-

ʝʤʝ ʩʦʜʝʨʞʠʪʩʷ ʥʘ ʣʶʙʦʤ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʤ ʨʝ-

ʩʫʨʩʝ. 

 
ʈʠʩ. 1. ʉʭʝʤʘ ʩʙʦʨʘ ʚʥʝʰʥʠʭ ʜʘʥʥʳʭ 

 

ʈʘʩʩʤʦʪʨʝʚ ʦʩʥʦʚʥʳʝ ʦʨʛʘʥʠʟʘʮʠʦʥʥʳʝ ʤʦ-

ʤʝʥʪʳ ʩʦʟʜʘʥʠʷ ʮʝʥʪʨʘʣʠʟʦʚʘʥʥʦʡ ʩʠʩʪʝʤʳ ʩʙʦʨʘ 

ʠʥʬʦʨʤʘʮʠʠ, ʧʝʨʝʡʜʝʤ ʢ ʧʨʠʥʮʠʧʘʤ ʮʝʥʪʨʘʣʠʟʦ-

ʚʘʥʥʦʛʦ ʩʙʦʨʘ ʜʘʥʥʳʭ ʠʟ ʩʪʦʨʦʥʥʠʭ ʠʩʪʦʯʥʠʢʦʚ, 

ʢʦʪʦʨʳʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʘ ʨʠʩʫʥʢʝ 1 (ʩʙʦʨ ʜʘʥʥʳʭ 

ʠʟ ʦʩʪʘʣʴʥʳʭ ʠʩʪʦʯʥʠʢʦʚ ʘʥʘʣʦʛʠʯʝʥ): 

¶ ʜʘʥʥʳʝ ʩ ʜʨʫʛʠʭ ʩʘʡʪʦʚ ʤʦʛʫʪ ʙʳʪʴ ʧʝʨʝ-
ʜʘʥʳ ʨʘʟʥʳʤʠ ʩʧʦʩʦʙʘʤʠ, ʥʘʧʨʠʤʝʨ, ʧʦʩʨʝʜʩʪʚʦʤ 

ʧʝʨʝʩʳʣʢʠ ʜʘʥʥʳʭ ʤʝʪʦʜʦʤ POST ʥʘ ʦʩʥʦʚʥʦʡ 

ʩʘʡʪ. ʂʘʢ ʪʦʣʴʢʦ ʧʦʩʪʫʧʠʣʘ ʟʘʷʚʢʘ ʥʘ ʚʪʦʨʦʩʪʝʧʝʥ-

ʥʦʤ ʩʘʡʪʝ, ʦʥʘ ʩʨʘʟʫ ʤʦʞʝʪ ʙʳʪʴ ʧʝʨʝʜʘʥʘ ʥʘ ʦʩʥʦʚ-

ʥʦʡ ʩʘʡʪ. ʇʨʝʠʤʫʱʝʩʪʚʘ ʜʘʥʥʦʛʦ ʤʝʪʦʜʘ ʚ ʪʦʤ, ʯʪʦ 

ʧʝʨʝʜʘʚʘʝʤʳʝ ʜʘʥʥʳʝ ʥʘʭʦʜʷʪʩʷ ʚ ʪʝʣʝ ʟʘʧʨʦʩʘ 

(<body>), ʙʣʘʛʦʜʘʨʷ ʯʝʤʫ ʟʘʷʚʢʘ ʤʦʞʝʪ ʚʦʩʧʨʠʥʠ-

ʤʘʪʴʩʷ CGI-ʧʨʦʛʨʘʤʤʦʡ. ʀʟ ʥʝʜʦʩʪʘʪʢʦʚ ʩʧʦʩʦʙʘ 

ʤʦʞʥʦ ʦʪʤʝʪʠʪʴ ʩʣʦʞʥʦʩʪʴ ʧʝʨʝʩʳʣʢʠ ʜʘʥʥʳʭ ʯʝ-

ʨʝʟ ʥʝʩʢʦʣʴʢʦ ʨʝʩʫʨʩʦʚ. ʇʦʵʪʦʤʫ ʚʘʞʥʦ, ʯʪʦʙʳ ʟʘ-

ʷʚʢʘ ʧʝʨʝʜʘʚʘʣʘʩʴ ʥʘʧʨʷʤʫʶ ʚ ʷʜʨʦ ʩʙʦʨʘ ʠʥʬʦʨʤʘ-

ʮʠʠ; 

¶ ʩʙʦʨ ʜʘʥʥʳʭ ʠʟ ʵʣʝʢʪʨʦʥʥʳʭ ʷʱʠʢʦʚ 

(email) ʤʦʞʥʦ ʨʝʘʣʠʟʦʚʘʪʴ ʧʨʠ ʧʦʤʦʱʠ ʧʝʨʝʩʳʣʢʠ 

ʚʩʝʭ ʧʠʩʝʤ ʚ ʦʜʠʥ ʷʱʠʢ, ʘ ʧʦʩʣʝ ʧʨʦʛʨʘʤʤʥʦ ʧʨʦ-

ʚʝʨʷʪʴ ʵʪʦʪ ʷʱʠʢ ʠ ʧʦʣʫʯʘʪʴ ʜʘʥʥʳʝ ʧʨʠ ʧʦʤʦʱʠ 

IMAP-ʪʝʭʥʦʣʦʛʠʠ. ɺ ʷʟʳʢʝ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ PHP 

ʜʣʷ ʵʪʦʛʦ ʩʫʱʝʩʪʚʫʝʪ ʩʧʝʮʠʘʣʴʥʳʡ ʥʘʙʦʨ ʬʫʥʢʮʠʡ; 

¶ ʩʙʦʨ ʜʘʥʥʳʭ ʠʟ ʩʦʮʩʝʪʝʡ ʚʦʟʤʦʞʝʥ ʧʨʠ ʧʦ-
ʤʦʱʠ API, ʢʦʪʦʨʦʝ ʦʥʠ ʧʨʝʜʦʩʪʘʚʣʷʶʪ. ʀʩʧʦʣʴʟʫʷ 

ʝʛʦ, ʤʦʞʥʦ ʧʦʣʫʯʘʪʴ ʣʶʙʳʝ ʜʘʥʥʳʝ ʦʪʪʫʜʘ, ʘ ʫʚʝ-

ʜʦʤʣʝʥʠʝ ʦ ʥʦʚʦʤ ʩʦʙʳʪʠʠ ʤʦʞʝʪ ʙʳʪʴ ʩʨʘʟʫ ʧʨʠ-

ʩʣʘʥʦ ʥʘ ʦʩʥʦʚʥʦʡ ʩʘʡʪ, ʛʜʝ ʥʘ ʝʛʦ ʦʩʥʦʚʝ ʩʦʟʜʘʩʪʩʷ 

ʥʦʚʘʷ ʟʘʷʚʢʘ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚʳʧʦʣʥʝʥʠʝ ʦʩʥʦʚʥʳʭ ʧʨʠʥ-

ʮʠʧʦʚ ʧʨʠ ʧʦʩʪʨʦʝʥʠʠ ʮʝʥʪʨʘʣʠʟʦʚʘʥʥʦʡ ʩʠʩʪʝʤʳ 

ʩʙʦʨʘ ʠʥʬʦʨʤʘʮʠʠ ʦʙʝʩʧʝʯʠʚʘʝʪ ʧʦʯʪʠ ʧʦʣʥʫʶ ʘʚ-

ʪʦʤʘʪʠʟʘʮʠʶ ʜʘʥʥʦʛʦ ʧʨʦʮʝʩʩʘ ʠ ʧʦʟʚʦʣʷʝʪ ʩʚʝʩʪʠ 

ʢ ʤʠʥʠʤʫʤʫ ʥʝʪʦʯʥʦʩʪʠ ʠ ʦʰʠʙʢʠ ʧʨʠ ʬʦʨʤʠʨʦʚʘ-

ʥʠʠ, ʦʙʨʘʙʦʪʢʝ ʠ ʘʥʘʣʠʟʘ ʤʘʩʩʠʚʦʚ ʜʘʥʥʳʭ. 
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ɺ ʩʪʘʪʴʝ ʦʧʠʩʘʥʳ ʦʩʥʦʚʥʳʝ ʚʦʟʤʦʞʥʦʩʪʠ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʫʧʨʘʚʣʝʥʠʷ ʢʦʥʪʝʥʪʦʤ ʚ ʩʬʝʨʝ ʦʙʨʘʟʦ-

ʚʘʥʠʷ. ʀʥʬʦʨʤʘʮʠʦʥʥʳʝ ʩʠʩʪʝʤʳ ʥʝʧʨʝʨʳʚʥʦ ʨʘʟʚʠʚʘʶʪʩʷ, ʘ ʦʙʲʝʤ ʩʦʜʝʨʞʘʱʠʭʩʷ ʚ ʥʠʭ ʜʘʥʥʳʭ ʩʪʨʝ-

ʤʠʪʝʣʴʥʦ ʨʘʩʪʝʪ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ, ʘʚʪʦʤʘʪʠʟʘʮʠʷ ï ʢʣʶʯ ʢ ʨʝʥʪʘʙʝʣʴʥʦʩʪʠ ʠ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʠ 

ʫʯʨʝʞʜʝʥʠʡ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʩʬʝʨʳ. 

Abstract 

The article describes the main possibilities of automation of content management in the field of education. 

Information systems are constantly evolving, and the volume of data contained in them is growing rapidly. In this 

regard, automation is the key to the profitability and competitiveness of educational institutions. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʡ ʢʦʥʪʝʥʪ, ʠʥʬʦʨʤʘʮʠʦʥʥʘʷ ʩʠʩʪʝʤʘ, ʟʘʜʘʯʠ ʘʚʪʦʤʘʪʠʟʘʮʠʠ. 
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ʉ ʨʘʟʚʠʪʠʝʤ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ, ʩʠ-

ʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʤ ʢʦʥʪʝʥʪʦʤ ʩʪʘ-

ʥʦʚʷʪʩʷ ʚʩʸ ʙʦʣʝʝ ʬʫʥʢʮʠʦʥʘʣʴʥʳ ʠ ʧʨʦʜʫʢʪʠʚʥʳ. 

ʅʝʩʦʤʥʝʥʥʦ, ʦʜʥʠʤ ʠʟ ʚʘʞʥʳʭ ʪʨʝʥʜʦʚ ʨʘʟʚʠʪʠʷ 

ʪʘʢʠʭ ʩʠʩʪʝʤ ʷʚʣʷʝʪʩʷ ʠʭ ʘʚʪʦʤʘʪʠʟʘʮʠʷ. ʈʝʯʴ ʠʜʝʪ 

ʦ ʤʘʢʩʠʤʘʣʴʥʦ ʚʦʟʤʦʞʥʦʡ ʘʚʪʦʤʘʪʠʟʘʮʠʠ, ʘ ʥʝ ʦ 

ʯʘʩʪʠʯʥʦʡ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʢʘʢʠʭ-ʣʠʙʦ ʦʪʜʝʣʴʥʳʭ 

ʩʦʩʪʘʚʣʷʶʱʠʭ ʩʠʩʪʝʤʳ. 

ɽʱʝ ʚ 60-ʭ ʛʦʜʘʭ ʧʨʦʰʣʦʛʦ ʚʝʢʘ ʧʦʜʦʙʥʳʝ ʩʠ-

ʩʪʝʤʳ ʚʳʧʦʣʥʷʣʠ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʠʥʬʦʨʤʘʮʠʦʥ-

ʥʫʶ ʨʦʣʴ ʚ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʤ ʧʨʦʮʝʩʩʝ. ɹʳʣʦ ʥʝʦʙ-

ʭʦʜʠʤʦ ʚʦʚʣʝʢʘʪʴ ʤʥʦʞʝʩʪʚʦ ʩʦʪʨʫʜʥʠʢʦʚ ʜʣʷ ʧʦʜ-

ʜʝʨʞʘʥʠʷ ʨʘʙʦʪʳ ʪʘʢʦʡ ʩʠʩʪʝʤʳ. ʈʘʙʦʪʥʠʢʠ 

ʜʦʣʞʥʳ ʙʳʣʠ ʚʥʦʩʠʪʴ ʜʘʥʥʳʝ ʦʙ ʦʙʫʯʘʶʱʠʭʩʷ, ʦʙ-

ʨʘʙʘʪʳʚʘʪʴ ʟʘʷʚʢʠ, ʜʦʙʘʚʣʷʪʴ ʢʦʥʪʝʥʪ ʠ ʪ.ʜ. ɼʘʞʝ 

ʧʨʠ ʚʳʩʦʢʠʭ ʪʨʝʙʦʚʘʥʠʡ ʘʢʢʫʨʘʪʥʦʩʪʠ ʠ ʚʥʠʤʘ-

ʪʝʣʴʥʦʩʪʠ, ʧʨʝʜʲʷʚʣʷʝʤʳʤ ʢ ʩʦʪʨʫʜʥʠʢʘʤ, ʨʫʯʥʘʷ 

ʦʙʨʘʙʦʪʢʘ ʜʘʥʥʳʭ ʧʨʘʢʪʠʯʝʩʢʠ ʥʠʢʦʛʜʘ ʥʝ ʦʙʭʦ-

ʜʠʪʩʷ ʙʝʟ ʦʰʠʙʦʢ, ʠ ʧʨʠ ʵʪʦʤ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʚʳ-

ʩʦʢʠʤʠ ʚʨʝʤʝʥʥʳʤʠ ʠ ʬʠʥʘʥʩʦʚʳʤʠ ʟʘʪʨʘʪʘʤʠ. 

ʉ 1980-ʭ ʛʦʜʦʚ ʚʧʝʨʚʳʝ ʩʪʘʣʠ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ 

ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʝ ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʩʠʩʪʝʤʳ. ɺ 

ʯʘʩʪʥʦʩʪʠ, ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʙʳʣ ʧʦʜʚʝʨʛʥʫʪ ʜʦʢʫ-

ʤʝʥʪʦʦʙʦʨʦʪ ʥʝʢʦʪʦʨʳʭ ʦʨʛʘʥʠʟʘʮʠʡ. ɼʘʣʴʥʝʡʰʝʝ 

ʨʘʟʚʠʪʠʝ ʪʝʭʥʦʣʦʛʠʡ ʧʨʠʚʝʣʦ ʢ ʤʘʩʰʪʘʙʥʦʤʫ ʚʥʝʜ-

ʨʝʥʠʶ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʧʨʘʢʪʠʯʝʩʢʠ ʚʦ ʚʩʝ ʩʬʝʨʳ 

ʞʠʟʥʠ ʦʙʱʝʩʪʚʘ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʚ ʦʙʨʘʟʦʚʘʥʠʝ [1]. 
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ʈʠʩ. 1. ʂʨʘʪʢʘʷ ʠʩʪʦʨʠʷ ʨʘʟʚʠʪʠʷ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʭ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ 

 

ʉʝʛʦʜʥʷ ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʧʦʟʚʦ-

ʣʷʶʪ ʨʘʟʨʘʙʘʪʳʚʘʪʴ ʧʨʘʢʪʠʯʝʩʢʠ ʧʦʣʥʦʩʪʴʶ ʘʚʪʦ-

ʥʦʤʥʳʝ ʧʨʦʛʨʘʤʤʥʳʝ ʢʦʤʧʣʝʢʩʳ ï ʦʙʩʣʫʞʠʚʘʪʴ ʠʭ 

ʩʤʦʞʝʪ ʦʜʠʥ ʯʝʣʦʚʝʢ ʦʨʛʘʥʠʟʘʮʠʠ ʠʣʠ ʚʦʚʩʝ ʥʠʢʪʦ 

(ʭʦʪʷ, ʨʘʟʫʤʝʝʪʩʷ, ʧʦʪʨʝʙʫʝʪʩʷ ʧʝʨʠʦʜʠʯʝʩʢʠʡ ʢʦʥ-

ʪʨʦʣʴ ʩʦ ʩʪʦʨʦʥʳ ʨʘʟʨʘʙʦʪʯʠʢʘ ʜʘʥʥʦʡ ʩʠʩʪʝʤʳ). 

ɽʜʠʥʦʞʜʳ ʟʘʧʫʩʪʠʚ ʧʨʦʛʨʘʤʤʫ, ʤʦʞʥʦ ʨʘʟʛʨʫʟʠʪʴ 

ʚʩʝʭ ʩʦʪʨʫʜʥʠʢʦʚ ʦʨʛʘʥʠʟʘʮʠʠ ʠ ʥʘʧʨʘʚʠʪʴ ʠʭ ʩʠʣʳ 

ʥʘ ʩʦʟʜʘʥʠʝ ʪʦʛʦ, ʯʪʦ ʧʦʢʘ ʝʱʝ ʥʝ ʤʦʞʝʪ ʩʜʝʣʘʪʴ 

ʧʨʦʛʨʘʤʤʥʳʡ ʢʦʜ. ʅʘʧʨʠʤʝʨ, ʠʩʧʦʣʴʟʦʚʘʪʴ ʠʭ ʠʥ-

ʪʝʣʣʝʢʪʫʘʣʴʥʳʝ ʩʧʦʩʦʙʥʦʩʪʠ ʜʣʷ ʨʘʟʨʘʙʦʪʢʠ ʢʘʯʝ-

ʩʪʚʝʥʥʦʛʦ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ ʢʦʥʪʝʥʪʘ. 

ʂ ʣʶʙʦʡ ʩʦʚʨʝʤʝʥʥʦʡ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʡ 

ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʝ ʧʨʝʜʲʷʚʣʷʝʪʩʷ ʨʷʜ ʪʨʝ-

ʙʦʚʘʥʠʡ: 

- ʆʢʫʧʘʝʤʦʩʪʴ ʩʠʩʪʝʤʳ. ɽʩʪʝʩʪʚʝʥʥʦ, ʯʪʦ ʨʘʟ-

ʨʘʙʦʪʢʘ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʪʨʝʙʫʝʪ ʬʠʥʘʥ-

ʩʦʚʳʭ ʚʣʦʞʝʥʠʡ. ʇʦʵʪʦʤʫ ʧʝʨʝʜ ʚʥʝʜʨʝʥʠʝʤ ʘʚʪʦ-

ʤʘʪʠʟʘʮʠʠ ʥʝʦʙʭʦʜʠʤʦ ʧʨʦʚʝʩʪʠ ʠʩʩʣʝʜʦʚʘʥʠʝ, ʜʦ-

ʢʘʟʳʚʘʶʱʝʝ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʪʘʢʦʛʦ ʰʘʛʘ. 

- ɹʝʟʦʧʘʩʥʦʩʪʴ ʠ ʥʘʜʝʞʥʦʩʪʴ. ʃʶʙʦʝ ʫʯʨʝʞʜʝ-

ʥʠʝ ʥʝʩʝʪ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʴ ʟʘ ʭʨʘʥʠʤʳʝ ʠʤ ʜʘʥʥʳʝ 

(ʦʩʦʙʝʥʥʦ ʵʪʦ ʢʘʩʘʝʪʩʷ ʢʦʥʬʠʜʝʥʮʠʘʣʴʥʦʡ ʠʥʬʦʨ-

ʤʘʮʠʠ). ʏʪʦʙʳ ʠʟʙʝʞʘʪʴ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʫʪʝʯʝʢ, 

ʧʨʦʛʨʘʤʤʳ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʜʦʣʞʥʳ ʙʳʪʴ ʩʥʘʙʞʝʥʳ 

ʜʦʧʦʣʥʠʪʝʣʴʥʳʤʠ ʤʝʭʘʥʠʟʤʘʤʠ ʟʘʱʠʪʳ ʜʘʥʥʳʭ, ʘ 

ʪʘʢʞʝ ʠʤʝʪʴ ʚʩʝ ʥʝʦʙʭʦʜʠʤʳʝ ʣʠʮʝʥʟʠʠ ʠ ʩʝʨʪʠʬʠ-

ʢʘʪʳ. 

- ɻʠʙʢʦʩʪʴ ʠ ʬʫʥʢʮʠʦʥʘʣʴʥʦʩʪʴ. ɼʣʷ ʥʘʠʙʦʣʴ-

ʰʝʡ ʘʜʘʧʪʠʚʥʦʩʪʠ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ ʝʝ 

ʤʦʞʥʦ ʩʢʦʥʩʪʨʫʠʨʦʚʘʪʴ ʠʟ ʥʝʩʢʦʣʴʢʠʭ ʤʦʜʫʣʝʡ, 

ʢʘʞʜʳʡ ʠʟ ʢʦʪʦʨʳʭ ʠʤʝʝʪ ʩʚʦʡ ʬʫʥʢʮʠʦʥʘʣ. ʊʘʢʘʷ 

ʩʠʩʪʝʤʘ ʥʝ ʪʦʣʴʢʦ ʧʨʦʩʪʘ ʚ ʫʧʨʘʚʣʝʥʠʠ ʠ ʦʙʩʣʫʞʠ-

ʚʘʥʠʠ, ʥʦ ʠ ʤʦʞʝʪ ʙʳʪʴ ʣʝʛʢʦ ʨʘʩʰʠʨʝʥʘ, ʜʦʧʦʣ-

ʥʝʥʘ ʠʣʠ ʠʟʤʝʥʝʥʘ. 

- ʇʨʦʩʪʦʪʘ ʠʥʪʝʨʬʝʡʩʘ. ʉʠʩʪʝʤʘ ʜʦʣʞʥʘ ʣʝʛʢʦ 

ʦʩʚʘʠʚʘʪʴʩʷ ʦʙʳʯʥʳʤ ʧʦʣʴʟʦʚʘʪʝʣʝʤ, ʜʣʷ ʯʝʛʦ ʚ 

ʥʝʝ ʤʦʞʥʦ ʚʩʪʨʦʠʪʴ ʤʥʦʛʦʫʨʦʚʥʝʚʦʝ ʤʝʥʶ, ʧʦʜ-

ʩʢʘʟʢʠ ʠ ʧʨʦʯʝʝ [2, 3, 4]. 

ʏʪʦ ʤʦʞʝʪ ʙʳʪʴ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʦ ʚ ʦʙʨʘʟʦʚʘ-

ʪʝʣʴʥʦʡ ʩʠʩʪʝʤʝ? ʇʨʘʢʪʠʯʝʩʢʠ ʣʶʙʳʝ ʝʝ ʩʦʩʪʘʚʣʷ-

ʶʱʠʝ. ɺ ʦʙʱʝʤ ʩʣʫʯʘʝ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʘʷ ʩʠ-

ʩʪʝʤʘ ʩʧʦʩʦʙʥʘ ʨʝʰʘʪʴ ʩʣʝʜʫʶʱʠʝ ʟʘʜʘʯʠ: ʩʪʨʫʢʪʫ-

ʨʠʨʦʚʘʥʥʳʝ, ʥʝʩʪʨʫʢʪʫʨʠʨʦʚʘʥʥʳʝ ʠ ʘʙʩʦʣʶʪʥʳʝ. 

ʇʝʨʚʳʡ ʪʠʧ ʟʘʜʘʯ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʣʝʛʢʦʩʪʴʶ ʘʚʪʦ-

ʤʘʪʠʟʘʮʠʠ, ʪʘʢ ʢʘʢ ʤʦʞʝʪ ʙʳʪʴ ʧʨʝʜʩʪʘʚʣʝʥ ʚ ʚʠʜʝ 

ʢʦʥʢʨʝʪʥʦʛʦ ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʘʣʛʦʨʠʪʤʘ, ʚʳʧʦʣʥʷ-

ʝʤʦʛʦ ʦʧʨʝʜʝʣʝʥʥʦʝ ʯʠʩʣʦ ʨʘʟ. ɺʪʦʨʦʡ ʪʠʧ ʩʣʦʞʥʝʝ 

ʠ ʧʦʯʪʠ ʚʩʝʛʜʘ ʪʨʝʙʫʝʪ ʭʦʪʷ ʙʳ ʯʘʩʪʠʯʥʦʛʦ ʚʤʝʰʘ-

ʪʝʣʴʩʪʚʘ ʩʦʪʨʫʜʥʠʢʦʚ, ʪʘʢ ʢʘʢ ʜʣʷ ʥʦʨʤʘʣʴʥʦʛʦ ʨʝ-

ʰʝʥʠʷ ʥʝʩʪʨʫʢʪʫʨʠʨʦʚʘʥʥʦʡ ʟʘʜʘʯʠ ʤʦʛʫʪ ʧʦʥʘʜʦ-

ʙʠʪʴʩʷ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʜʘʥʥʳʝ. ʏʪʦ ʢʘʩʘʝʪʩʷ ʘʙʩʦ-

ʣʶʪʥʳʭ (ʘʙʩʦʣʶʪʥʦ 

ʩʪʨʫʢʪʫʨʠʨʦʚʘʥʥʳʭ/ʥʝʩʪʨʫʢʪʫʨʠʨʦʚʘʥʥʳʭ) ʟʘʜʘʯ, 

ʪʦ ʥʘ ʧʨʘʢʪʠʢʝ ʦʥʠ ʚʩʪʨʝʯʘʶʪʩʷ ʢʨʘʡʥʝ ʨʝʜʢʦ. 

ʆʩʥʦʚʥʘʷ ʮʝʣʴ ʣʶʙʦʡ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʡ ʩʠ-

ʩʪʝʤʳ ï ʤʦʥʠʪʦʨʠʥʛ ʩʦʩʪʦʷʥʠʷ ʯʝʛʦ-ʣʠʙʦ. ʂ ʧʨʠ-

ʤʝʨʫ, ʵʪʦ ʩʙʦʨ ʜʘʥʥʳʭ ʦ ʯʠʩʣʝʥʥʦʩʪʠ ʦʙʫʯʘʶʱʠʭʩʷ 

ʧʦ ʨʘʟʣʠʯʥʳʤ ʥʘʧʨʘʚʣʝʥʠʷʤ, ʦ ʯʠʩʣʝʥʥʦʩʪʠ ʧʦʣʴ-

ʟʦʚʘʪʝʣʝʡ, ʫʩʧʝʰʥʦ ʟʘʚʝʨʰʠʚʰʠʭ ʪʦʪ ʠʣʠ ʠʥʦʡ 

ʢʫʨʩ ʠ ʪ.-ʜ. ʊʘʢʦʡ ʤʦʥʠʪʦʨʠʥʛ ï ʷʨʢʠʡ ʧʨʠʤʝʨ ʯʘ-

ʩʪʠʯʥʦ ʩʪʨʫʢʪʫʨʠʨʦʚʘʥʥʦʡ ʟʘʜʘʯʠ ʘʚʪʦʤʘʪʠʟʠʨʦ-

ʚʘʥʥʦʡ ʩʠʩʪʝʤʳ. ɺ ʦʙʱʝʤ ʩʣʫʯʘʝ ʦʥ ʩʦʩʪʦʠʪ ʠʟ ʨʷʜʘ 

ʘʣʛʦʨʠʪʤʦʚ, ʢʘʞʜʳʡ ʠʟ ʢʦʪʦʨʳʭ ʦʪʚʝʯʘʝʪ ʟʘ ʢʦʥ-

ʢʨʝʪʥʫʶ ʯʘʩʪʴ ʦʙʱʝʡ ʧʨʦʛʨʘʤʤʳ. ɺ ʜʘʣʴʥʝʡʰʝʤ ʥʘ 

ʦʩʥʦʚʝ ʢʘʯʝʩʪʚʝʥʥʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ ʜʘʥʥʳʭ ʤʦʞʥʦ 

ʩʦʟʜʘʚʘʪʴ ʨʝʢʦʤʝʥʜʘʪʝʣʴʥʳʝ ʩʠʩʪʝʤʳ, ʢʦʪʦʨʳʝ ʧʦ 

ʠʤʝʶʱʝʡʩʷ ʩʪʘʪʠʩʪʠʯʝʩʢʦʡ ʠʥʬʦʨʤʘʮʠʠ ʧʦʜʩʪʨʘʠ-

ʚʘʶʪʩʷ ʧʦʜ ʥʫʞʜʳ ʢʦʥʢʨʝʪʥʦʛʦ ʧʦʣʴʟʦʚʘʪʝʣʷ [6]. 
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ʊʘʢʞʝ ʩʨʝʜʠ ʩʪʨʫʢʪʫʨʠʨʦʚʘʥʥʳʭ ʟʘʜʘʯ ʩʪʦʠʪ 

ʚʳʜʝʣʠʪʴ ʜʦʙʘʚʣʝʥʠʝ ʢʦʥʪʝʥʪʘ ʥʘ ʩʘʡʪ. ʈʫʯʥʦʝ ʜʦ-

ʙʘʚʣʝʥʠʝ ʠ ʦʙʥʦʚʣʝʥʠʝ ʩʪʨʘʥʠʮ ʤʦʞʥʦ ʦʩʪʘʚʠʪʴ ʚ 

ʧʨʦʰʣʦʤ. ɽʩʣʠ ʥʫʞʥʦ ʤʛʥʦʚʝʥʥʦ ʜʦʙʘʚʠʪʴ ʥʘ ʩʘʡʪ 

1000 ʩʪʨʘʥʠʮ ʩ ʫʥʠʢʘʣʴʥʳʤ ʢʦʥʪʝʥʪʦʤ, ʪʦ ʪʘʢʫʶ ʟʘ-

ʜʘʯʫ ʤʦʞʝʪ ʨʝʰʠʪʴ ʪʦʣʴʢʦ ʘʚʪʦʤʘʪʠʟʘʮʠʷ. ʆʩʪʘ-

ʥʝʪʩʷ ʨʘʟʨʘʙʦʪʘʪʴ ʩʘʤ ʢʦʥʪʝʥʪ ʚ ʚʠʜʝ ʬʘʡʣʦʚ ʦʧʨʝ-

ʜʝʣʝʥʥʦʛʦ ʬʦʨʤʘʪʘ ʠ ʩʨʘʟʫ ʟʘʛʨʫʟʠʪʴ ʵʪʠ ʬʘʡʣʳ ʥʘ 

ʩʘʡʪ, ʛʜʝ ʦʥʠ ʙʫʜʫʪ ʨʘʟʦʙʨʘʥʳ ʧʘʨʩʝʨʦʤ. ɺ ʨʝʟʫʣʴ-

ʪʘʪʝ ʥʘ ʩʘʡʪʝ ʧʦʷʚʷʪʩʷ ʥʦʚʳʝ ʩʪʨʘʥʠʮʳ. 

ʊʘʢʞʝ ʘʢʪʫʘʣʴʥʘ ʘʚʪʦʤʘʪʠʯʝʩʢʘʷ ʨʝʛʠʩʪʨʘʮʠʷ 

ʧʦʣʴʟʦʚʘʪʝʣʝʡ, ʩʦʟʜʘʥʠʝ ʥʦʚʳʭ ʘʢʢʘʫʥʪʦʚ ʜʣʷ ʦʙʫ-

ʯʘʶʱʠʭʩʷ. ɺʤʝʩʪʦ ʨʫʯʥʦʛʦ ʝʜʠʥʠʯʥʦʛʦ ʜʦʙʘʚʣʝ-

ʥʠʷ, ʤʦʞʥʦ ʚ ʦʜʠʥ ʢʣʠʢ ʜʦʙʘʚʣʷʪʴ ʩʨʘʟʫ ʥʝʩʢʦʣʴʢʦ 

ʧʦʣʴʟʦʚʘʪʝʣʝʡ. ʕʪʦ ʜʦʚʦʣʴʥʦ ʧʦʣʝʟʥʦ, ʥʘʧʨʠʤʝʨ, 

ʜʣʷ ʦʨʛʘʥʠʟʘʮʠʡ, ʦʪʧʨʘʚʣʷʶʱʠʭ ʛʨʫʧʧʫ ʩʚʦʠʭ ʩʦ-

ʪʨʫʜʥʠʢʦʚ ʥʘ ʧʦʚʳʰʝʥʠʝ ʢʚʘʣʠʬʠʢʘʮʠʠ.  

ʇʦʜʦʙʥʳʝ ʧʨʠʥʮʠʧʳ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʤʦʛʫʪ 

ʙʳʪʴ ʧʨʠʤʝʥʝʥʳ ʠ ʜʣʷ ʦʩʪʘʣʴʥʳʭ ʯʘʩʪʝʡ ʩʠʩʪʝʤʳ ï 

ʩʙʦʨ ʠ ʦʙʨʘʙʦʪʢʘ ʟʘʷʚʦʢ, ʨʘʩʩʳʣʢʘ ʫʚʝʜʦʤʣʝʥʠʡ, 

ʦʧʣʘʪʘ ʦʙʫʯʝʥʠʷ ʠ ʪ.ʜ. 

ʂ ʥʝʩʪʨʫʢʪʫʨʠʨʦʚʘʥʥʳʤ ʟʘʜʘʯʘʤ ʘʚʪʦʤʘʪʠʟʘ-

ʮʠʠ ʤʦʞʥʦ ʦʪʥʝʩʪʠ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʧʝʨʝʛʦʚʦʨʦʚ ʦʙ 

ʠʪʦʛʦʚʦʡ ʩʪʦʠʤʦʩʪʠ ʢʫʨʩʦʚ ʧʨʠ ʥʘʣʠʯʠʠ ʫ ʟʘʢʘʟ-

ʯʠʢʘ ʢʘʢʠʭ-ʣʠʙʦ ʣʴʛʦʪ ʠʣʠ ʧʨʠʚʠʣʝʛʠʡ. ɿʜʝʩʴ ʚ ʦʙʷ-

ʟʘʪʝʣʴʥʦʤ ʧʦʨʷʜʢʝ ʧʦʪʨʝʙʫʝʪʩʷ ʫʯʘʩʪʠʝ ʯʝʣʦʚʝʢʘ, 

ʢʦʪʦʨʳʡ ʩʤʦʞʝʪ ʧʝʨʝʥʘʩʪʨʦʠʪʴ ʩʠʩʪʝʤʫ ʚ ʩʦʦʪʚʝʪ-

ʩʪʚʠʠ ʩ ʢʦʥʢʨʝʪʥʦʡ ʩʠʪʫʘʮʠʝʡ. ʆʜʥʘʢʦ ʚ ʨʷʜʝ ʩʣʫ-

ʯʘʝʚ ʪʘʢʫʶ ʟʘʜʘʯʫ ʤʦʞʝʪ ʨʝʰʠʪʴ ʚʥʝʜʨʝʥʠʝ ʵʢʩ-

ʧʝʨʪʥʦʡ ʩʠʩʪʝʤʳ (ʩʠʩʪʝʤʳ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣ-

ʣʝʢʪʘ), ʢʦʪʦʨʘʷ ʩʧʦʩʦʙʥʘ ʥʘʭʦʜʠʪʴ ʧʨʘʢʪʠʯʝʩʢʠʝ 

ʨʝʰʝʥʠʷ ʠʩʭʦʜʷ ʠʟ ʠʤʝʶʱʝʛʦʩʷ ʤʘʩʩʠʚʘ ʥʘʢʦʧʣʝʥ-

ʥʳʭ ʠ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʥʳʭ ʜʘʥʥʳʭ [5]. 

ɿʥʘʯʝʥʠʝ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʚ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ 

ʩʠʩʪʝʤʘʭ ʩʣʦʞʥʦ ʧʝʨʝʦʮʝʥʠʪʴ. ʇʦʤʠʤʦ ʪʘʢʠʭ ʧʨʝ-

ʠʤʫʱʝʩʪʚ, ʢʘʢ ʫʤʝʥʴʰʝʥʠʝ ʬʠʥʘʥʩʦʚʳʭ ʟʘʪʨʘʪ, 

ʵʢʦʥʦʤʠʷ ʚʨʝʤʝʥʠ ʠ ʠʩʢʣʶʯʝʥʠʝ ʦʰʠʙʦʢ, ʦʥʘ ʦʪ-

ʢʨʳʚʘʝʪ ʦʙʰʠʨʥʳʝ ʚʦʟʤʦʞʥʦʩʪʠ ʜʣʷ ʜʘʣʴʥʝʡʰʝʡ 

ʤʦʜʠʬʠʢʘʮʠʠ ʠ ʨʘʩʰʠʨʝʥʠʷ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ ʨʝ-

ʩʫʨʩʘ. 
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JUSTIFICATION OF THE COMPLEX APPROACH ON THE CHOICE OF THE METHOD OF 

RECONSTRUCTION OF THE FOUNDATIONS IN THE CONSTRUCTED CITY DEVELOPMENT  

 

ɸʥʥʦʪʘʮʠʷ. 

ʆʙʦʩʥʦʚʘʥʦ ʧʨʦʚʝʜʝʥʠʝ ʨʘʙʦʪ ʧʦ ʨʝʢʦʥʩʪʨʫʢʮʠʠ ʬʫʥʜʘʤʝʥʪʘ ʩʦʦʨʫʞʝʥʠʷ. ʇʨʦʠʟʚʝʜʝʥʘ ʚʳʙʦʨʢʘ ʠʩ-

ʩʣʝʜʦʚʘʥʠʷ ʩʨʝʜʠ ʩʦʦʨʫʞʝʥʠʡ ʛ. ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʘ. ʆʧʨʝʜʝʣʝʥʳ ʢʨʠʪʝʨʠʠ ʦʪʙʦʨʘ ʦʙʲʝʢʪʦʚ, ʘ ʪʘʢʞʝ 

ʢʨʠʪʝʨʠʠ ʦʙʱʥʦʩʪʠ ʩʨʝʜʠ ʦʩʦʙʝʥʥʦʩʪʝʡ ʜʘʥʥʳʡ ʩʦʦʨʫʞʝʥʠʡ ʚ ʯʘʩʪʠ ʦʩʥʦʚʘʥʠʷ. ʉʬʦʨʤʫʣʠʨʦʚʘʥʘ ʚʘʞ-

ʥʦʩʪʴ ʧʨʦʮʝʩʩʘ ʦʙʩʣʝʜʦʚʘʥʠʷ ʜʣʷ ʨʝʟʫʣʴʪʘʪʘ ʚʦʩʩʪʘʥʦʚʣʝʥʠʡ ʩʦʦʨʫʞʝʥʠʡ. ʆʧʨʝʜʝʣʝʥʳ ʥʘʠʙʦʣʝʝ ʟʥʘʯʠ-

ʤʳʝ ʬʘʢʪʦʨʳ, ʚʣʠʷʶʱʠʝ ʥʘ ʦʨʛʘʥʠʟʘʮʠʶ ʨʝʢʦʥʩʪʨʫʢʮʠʠ ʚ ʫʩʣʦʚʠʷʭ ʩʪʝʩʥʝʥʥʦʡ ʛʦʨʦʜʩʢʦʡ ʟʘʩʪʨʦʡʢʠ. 

ʈʘʩʩʤʦʪʨʝʥʳ ʩʦʚʨʝʤʝʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʧʦ ʨʝʢʦʥʩʪʨʫʢʮʠʠ ʬʫʥʜʘʤʝʥʪʦʚ, ʘ ʪʘʢʞʝ ʦʙʦʩʥʦʚʘʥʳ ʢʨʠʪʝʨʠʠ 

ʦʮʝʥʢʠ ʜʘʥʥʳʭ ʤʝʪʦʜʦʚ ʥʘ ʦʩʥʦʚʘʥʠʠ ʧʨʝʧʷʪʩʪʚʠʡ ʧʦ ʧʨʦʚʝʜʝʥʠʶ ʨʘʙʦʪ ʧʦ ʨʝʢʦʥʩʪʨʫʢʮʠʠ ʠʩʪʦʨʠʯʝʩʢʠʭ 

ʟʜʘʥʠʡ. 

Abstract. 

The work on the reconstruction of the foundation of the structure has been substantiated. A sample of research 

among the buildings of St. Petersburg was made. The criteria for the selection of objects, as well as the criteria 
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for commonality among the features of this structure in terms of the base, were determined. The importance of the 

survey process to the result of the restoration of structures is formulated. The most significant factors influencing 

the organization of reconstruction in conditions of constrained urban development are identified. Modern tech-

nologies for the reconstruction of foundations are considered, and the criteria for evaluating these methods based 

on the obstacles to the reconstruction of historic buildings are justified. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʨʝʢʦʥʩʪʨʫʢʮʠʷ, ʦʨʛʘʥʠʟʘʮʠʷ ʨʝʢʦʥʩʪʨʫʢʮʠʠ, ʛʦʨʦʜʩʢʘʷ ʟʘʩʪʨʦʡʢʘ, ʪʝʭʥʦʣʦʛʠʷ, 

ʢʨʠʪʝʨʠʠ ʦʪʙʦʨʘ, ʬʘʢʪʦʨʳ ʚʣʠʷʥʠʷ. 

Keywords: reconstruction, organization of reconstruction, urban development, technology, selection criteria, 

influence factors. 

 

ɺ ʩʚʷʟʠ ʩ ʨʘʩʰʠʨʝʥʠʝʤ ʠ ʫʚʝʣʠʯʝʥʠʝʤ ʧʣʦʪʥʦ-

ʩʪʠ ʟʘʩʪʨʦʡʢʠ ʥʘ ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʦʩʪʨʦ ʩʪʦʠʪ ʧʨʦ-

ʙʣʝʤʘ ʨʝʢʦʥʩʪʨʫʢʮʠʠ ʟʜʘʥʠʡ ʩʦʦʨʫʞʝʥʠʡ. ʇʨʠ ʧʨʦ-

ʠʟʚʦʜʩʪʚʝ ʨʘʙʦʪ ʧʦ ʨʝʢʦʥʩʪʨʫʢʮʠʠ ʚʩʝʛʜʘ ʫʜʝʣʷʝʪʩʷ 

ʦʩʦʙʦʝ ʚʥʠʤʘʥʠʝ ʪʘʢʦʡ ʯʘʩʪʠ ʩʦʦʨʫʞʝʥʠʷ ʢʘʢ ʬʫʥ-

ʜʘʤʝʥʪ. ɼʘʞʝ ʝʩʣʠ ʨʘʙʦʪʳ ʧʦ ʨʝʢʦʥʩʪʨʫʢʮʠʠ ʥʝ ʢʘ-

ʩʘʶʪʩʷ ʯʘʩʪʠ ʬʫʥʜʘʤʝʥʪʘ, ʪʦ ʦʙʷʟʘʪʝʣʴʥʦ ʧʦʷʚʠʪʩʷ 

ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʧʨʦʚʝʜʝʥʠʷ ʨʘʙʦʪ ʧʦ ʦʙʩʣʝʜʦʚʘʥʠʶ 

ʠ ʢʦʥʪʨʦʣʶ ʟʘ ʩʦʩʪʦʷʥʠʝʤ ʦʩʥʦʚʘʥʠʷ ʩʦʦʨʫʞʝʥʠʷ. 

ʕʪʦ ʩʚʷʟʘʥʦ ʩ ʧʘʨʘʤʝʪʨʘʤʠ ʢʦʣʝʙʘʥʠʡ, ʚʦʟʥʠʢʘʶ-

ʱʠʤʠ ʧʨʠ ʧʨʦʠʟʚʦʜʩʪʚʝ ʨʘʙʦʪ, ʧʨʝʚʳʰʝʥʠʝ ʜʦʧʫ-

ʩʪʠʤʳʭ ʟʥʘʯʝʥʠʡ ʢʦʪʦʨʳʭ ʤʦʞʝʪ ʧʨʠʚʝʟʪʠ ʢ ʦʪʨʠ-

ʮʘʪʝʣʴʥʦʤʫ ʚʣʠʷʥʠʶ ʢʘʢ ʥʘ ʥʝʩʫʱʫʶ ʩʧʦʩʦʙʥʦʩʪʴ 

ʦʩʥʦʚʘʥʠʷ, ʪʘʢ ʠ ʥʘ ʩʦʩʝʜʥʠʝ ʦʙʲʝʢʪʳ. ɺʳʙʦʨ ʚʠʜʘ 

ʧʨʦʚʝʜʝʥʠʷ ʨʘʙʦʪ, ʩʚʷʟʘʥʥʳʭ ʩ ʦʩʥʦʚʘʥʠʝʤ ʩʦʦʨʫ-

ʞʝʥʠʷ (ʦʙʩʣʝʜʦʚʘʥʠʝ, ʥʘʙʣʶʜʝʥʠʝ, ʫʩʠʣʝʥʠʝ ʠʣʠ 

ʟʘʤʝʥʘ ʢʦʥʩʪʨʫʢʮʠʡ), ʪʝʩʥʦ ʩʚʷʟʘʥ ʩ ʧʨʠʯʠʥʦʡ ʨʘʟ-

ʨʫʰʝʥʠʡ ʢʦʥʩʪʨʫʢʮʠʡ ʚʩʝʛʦ ʟʜʘʥʠʷ. 

 
 

ɼʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʦʧʨʝʜʝʣʠʪʴ ʦʙʣʘʩʪʴ ʠʟʫʯʝʥʠʷ 

ʜʘʥʥʦʡ ʧʨʦʙʣʝʤʳ ʧʨʦʠʟʚʝʜʝʤ ʩʦʨʪʠʨʦʚʢʫ ʟʜʘʥʠʡ ʠ 

ʩʦʦʨʫʞʝʥʠʡ ʛ. ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʘ ʧʦ ʥʝʩʢʦʣʴʢʠʤ 

ʢʨʠʪʝʨʠʷʤ: 

¶ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʧʨʦʚʝʜʝʥʠʷ ʨʝʢʦʥʩʪʨʫʢʮʠʠ; 

¶ ʩʪʝʩʥʝʥʥʳʝ ʫʩʣʦʚʠʷ ʤʝʩʪʦʨʘʩʧʦʣʦʞʝʥʠʷ. 

ʇʨʠ ʦʧʨʝʜʝʣʝʥʠʠ ʚʳʙʦʨʢʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʦʧʨʝ-

ʜʝʣʝʥʳ ʢʨʠʪʝʨʠʠ ʦʙʱʥʦʩʪʠ. ʊʝʨʨʠʪʦʨʠʘʣʴʥʦ ʨʘʟ-

ʚʠʪʠʝ ʛʦʨʦʜʘ ʧʨʦʠʟʚʦʜʠʣʦʩʴ ʩ ʇʝʪʨʦʛʨʘʜʩʢʦʛʦ, 

ʎʝʥʪʨʘʣʴʥʦʛʦ, ɸʜʤʠʨʘʣʪʝʡʩʢʦʛʦ ʠ ɺʘʩʠʣʝʦʩʪʨʦʚ-

ʩʢʦʛʦ ʨʘʡʦʥʦʚ ʦʪ ʥʘʯʘʣʘ 18 ʚʝʢʘ, ʘʢʮʝʥʪ ʧʨʦʠʟʚʦ-

ʜʠʣʩʷ ʥʘ ʩʪʦʣʠʯʥʳʡ ʝʚʨʦʧʝʡʩʢʠʡ ʛʦʨʦʜ ʩ ʨʝʛʫʣʷʨ-

ʥʦʡ ʟʘʩʪʨʦʡʢʦʡ. 

ʉ ʪʦʯʢʠ ʟʨʝʥʠʷ ʠʥʞʝʥʝʨʥʦ-ʛʝʦʣʦʛʠʯʝʩʢʦʛʦ 

ʩʪʨʦʝʥʠʷ ʚʳʙʦʨʢʫ ʟʜʘʥʠʡ ʦʙʲʝʜʠʥʷʝʪ ʙʦʣʴʰʘʷ 

ʤʦʱʥʦʩʪʴ ʥʘʧʣʘʩʪʦʚʘʥʠʷ ʩʣʘʙʳʭ ʚʦʜʦʥʘʩʳʱʝʥʥʳʭ 

ʧʳʣʝʚʘʪʦ-ʛʣʠʥʠʩʪʳʭ ʛʨʫʥʪʦʚ ʦʪʣʦʞʝʥʠʡ ʙʘʣʪʠʡ-

ʩʢʦʛʦ ʣʝʜʥʠʢʦʚʦʛʦ ʦʟʝʨʘ ʧʝʨʝʢʨʳʪʳʭ ʘʣʣʶʚʠʘʣʴ-

ʥʳʤʠ ʜʝʣʴʪʦʚʳʤʠ ʥʘʥʦʩʘʤʠ ʨ. ʅʝʚʳ, ʧʨʝʜʩʪʘʚʣʝʥ-

ʥʳʝ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʤʝʣʢʦʟʝʨʥʠʩʪʳʤʠ ʠ ʧʳʣʝʚʘ-

ʪʳʤʠ ʧʝʩʢʘʤʠ [8]. 

ʉ ʪʦʯʢʠ ʟʨʝʥʠʷ ʢʦʥʩʪʨʫʢʪʠʚʥʳʭ ʦʩʦʙʝʥʥʦʩʪʝʡ 

ʦʙʲʝʜʠʥʷʝʪ, ʯʪʦ ʟʜʘʥʠʷ ʠ ʩʦʦʨʫʞʝʥʠʷ ʫʞʝ ʚ ʥʘʯʘʣʝ 

18 ʚʝʢʘ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʚʦʟʚʦʜʠʣʠʩʴ ʢʘʤʝʥʥʳʤʠ. 

ʆʩʦʙʝʥʥʦʩʪʴʶ ʜʘʥʥʦʛʦ ʵʧʦʭʠ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʷʚʣʷ-

ʣʠʩʴ ʦʩʥʦʚʥʳʝ ʩʪʨʦʠʪʝʣʴʥʳʝ ʥʦʨʤʘʪʠʚʥʳʝ ʜʦʢʫ-

ʤʝʥʪʳ, ʪʘʢʠʝ ʢʘʢ ʉʪʨʦʠʪʝʣʴʥʦʝ ʫʣʦʞʝʥʠʝ ʇʝʪʨʘ ɺʝ-

ʣʠʢʦʛʦ (1710), ʅʦʚʦʝ ʩʪʨʦʠʪʝʣʴʥʦʝ ʫʣʦʞʝʥʠʝ 

(1820) ʠ ʫʨʦʯʥʦʝ ʧʦʣʦʞʝʥʠʝ ʈʦʰʝʬʦʨʘ (1889) [5]. 

ɼʦ 30-ʭ ʛʦʜʦʚ ʍʍ ʚʝʢʘ ʦʩʥʦʚʥʳʤʠ ʪʠʧʘʤʠ ʬʫʥʜʘ-

ʤʝʥʪʦʚ ʙʳʣʠ ʙʫʪʦʚʳʝ ʬʫʥʜʘʤʝʥʪʳ ʠʟ ʠʟʚʝʩʪʥʷʢʦ-

ʚʦʛʦ ʢʘʤʥʷ, ʧʝʩʯʘʥʠʢʘ, ʠʥʦʛʜʘ ʛʨʘʥʠʪʥʳʭ ʢʘʤʥʝʡ 

ʠʣʠ ʜʠʘʙʘʟʘ ʜʠʘʤʝʪʨʦʤ ʜʦ 80 ʩʤ. ʉ ʥʘʯʘʣʘ ʍʍ ʚʝʢʘ 

ʩʪʘʣ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʮʝʤʝʥʪʥʳʡ ʨʘʩʪʚʦʨ, ʧʨʠʤʝʨʳ 

ʬʫʥʜʘʤʝʥʪʦʚ ʛʨʘʬʠʯʝʩʢʠ ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʘ ʨʠʩ.1.  
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ʈʠʩ.1. ʇʨʠʤʝʨʳ ʥʝʢʦʪʦʨʳʭ ʪʠʧʦʚ ʬʫʥʜʘʤʝʥʪʦʚ ʩʪʘʨʠʥʥʳʭ ʟʜʘʥʠʡ ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʘ  

ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʦʙʩʣʝʜʦʚʘʥʠʡ. 

 

ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʧʝʨʚʳʤʠ ʜʚʫʤʷ ʥʦʨʤʘʪʠʚ-

ʥʳʤʠ ʜʦʢʫʤʝʥʪʘʤʠ ʧʨʠ ʫʩʪʨʦʡʩʪʚʝ ʙʫʪʦʚʳʭ ʬʫʥʜʘ-

ʤʝʥʪʦʚ ʥʘ ʩʣʘʙʳʭ ʛʨʫʥʪʘʭ ʥʠʞʝ ʛʦʨʠʟʦʥʪʘ ʧʦʜʟʝʤ-

ʥʳʭ ʚʦʜ ʟʘ ʨʝʢʦʤʝʥʜʘʮʠʶ ʚ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʙʨʘʣʠʩʴ 

ʣʝʞʥʠ ï ʜʝʨʝʚʷʥʥʳʝ ʙʨʝʚʥʘ, ʢʦʪʦʨʳʝ ʫʣʦʞʝʥʳ ʚ ʛʦ-

ʨʠʟʦʥʪʘʣʴʥʦʤ ʧʦʣʦʞʝʥʠʠ ʧʦʜ ʧʦʜʦʰʚʫ ʬʫʥʜʘʤʝʥʪʘ 

(ʨʠʩ. 1). 

ɼʣʷ ʠʟʛʦʪʦʚʣʝʥʠʷ ʜʘʥʥʦʡ ʯʘʩʪʠ ʬʫʥʜʘʤʝʥʪʘ 

ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʩʪʚʦʣʳ ʭʚʦʡʥʳʭ ʧʦʨʦʜ. ɼʘʥʥʦʝ 

ʧʨʦʜʦʣʴʥʦʝ ʨʘʩʧʦʣʦʞʝʥʠʝ ʩʪʚʦʣʦʚ ʧʦʟʚʦʣʷʣʦ ʧʦʣʫ-

ʯʠʪʴ ʨʘʚʥʦʤʝʨʥʦ ʨʘʩʧʨʝʜʝʣʝʥʥʦʝ ʜʘʚʣʝʥʠʝ ʥʘ ʩʣʘ-

ʙʳʝ ʚʦʜʦʥʘʩʳʱʝʥʥʳʝ ʩʣʦʠ ʛʨʫʥʪʘ, ʘ ʪʘʢʞʝ ʩʦʢʨʘ-

ʱʘʣʠ ʨʘʩʭʦʜ ʢʘʤʥʷ. ʤʘʪʝʨʠʘʣʘ ʢʦʪʦʨʳʡ ʚ ʪʦ ʚʨʝʤʷ 

ʥʘʭʦʜʠʣʩʷ ʚ ʜʝʬʠʮʠʪʝ.  

ʅʘ ʧʨʠʤʝʨʝ ʫʩʪʨʦʡʩʪʚʘ ʬʫʥʜʘʤʝʥʪʘ ʀʩʘʘʢʠʝʚ-

ʩʢʦʛʦ ʩʦʙʦʨʘ [7] ʤʦʞʥʦ ʧʨʦʩʣʝʜʠʪʴ ʘʣʴʪʝʨʥʘʪʠʚ-

ʥʳʡ ʚʘʨʠʘʥʪ - ʩʚʘʡʥʳʡ ʬʫʥʜʘʤʝʥʪ. ʇʨʠ ʩʪʨʦʠʪʝʣʴ-

ʩʪʚʝ ʩʦʙʦʨʘ ʥʘ ʙʦʣʴʰʦʡ ʪʦʣʱʝ ʩʣʘʙʳʭ ʛʨʫʥʪʦʚ ʧʦʜ 

ʙʫʪʦʚʦʡ ʧʣʠʪʦʡ ʪʦʣʱʠʥʦʡ 7,5 ʤ ʧʝʨʚʦʥʘʯʘʣʴʥʦ ʟʘ-

ʛʣʫʙʣʝʥʥʦʡ ʥʘ 5 ʤ, ʙʳʣʠ ʫʩʪʨʦʝʥʳ 6-ʪʠ ʤʝʪʨʦʚʳʝ 

ʩʚʘʠ, ʘ ʧʦʜ ʧʠʣʦʥʳ ʟʘʙʠʪʳ ʜʫʙʦʚʳʝ ʩʚʘʠ ʜʣʠʥʦʡ 8,4 

ʤ. ʆʙʱʝʝ ʢʦʣʠʯʝʩʪʚʦ ʩʚʘʡ ʩʦʩʪʘʚʠʣʦ ʦʢʦʣʦ 20 ʪʳ-

ʩʷʯ [6]. 

ɺʳʷʚʣʝʥʠʝ ʦʙʱʠʭ ʧʨʠʯʠʥ, ʢʦʪʦʨʳʝ ʧʨʠʚʝʣʠ ʢ 

ʧʦʩʣʝʜʩʪʚʠʷʤ, ʘ ʠʤʝʥʥʦ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʧʨʦʚʝʜʝ-

ʥʠʷ ʨʝʢʦʥʩʪʨʫʢʮʠʠ, ʷʚʣʷʝʪʩʷ ʩʣʝʜʫʶʱʠʤ ʰʘʛʦʤ ʢ 

ʫʪʦʯʥʝʥʠʶ ʤʝʪʦʜʦʚ ʧʦ ʨʝʘʣʠʟʘʮʠʠ ʨʝʰʝʥʠʡ. ʇʦ ʨʝ-

ʟʫʣʴʪʘʪʘʤ ʠʩʩʣʝʜʦʚʘʥʠʡ ʋʣʠʮʢʦʛʦ ɺ.ʄ. [4], ʚ ʢʦʪʦ-

ʨʳʭ ʧʨʦʠʟʚʦʜʠʣʘʩʴ ʦʙʱʘʷ ʚʳʙʦʨʢʘ ʠʟ 19 ʟʜʘʥʠʡ ʃʝ-

ʥʠʥʛʨʘʜʘ (ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʘ), ʪʘʢ ʞʝ ʘʥʘʣʠʟ ʄʘʥ-

ʛʫʰʝʚʘ ʈ.ɸ., ʧʦʢʘʟʳʚʘʶʪ ʟʥʘʯʠʪʝʣʴʥʦʝ 

ʧʨʝʚʳʰʝʥʠʝ ʨʝʘʣʴʥʳʭ ʜʘʚʣʝʥʠʡ ʧʦ ʧʦʜʦʰʚʝ ʬʫʥ-

ʜʘʤʝʥʪʦʚ ʥʘʜ ʥʦʨʤʘʪʠʚʥʳʤʠ ʟʥʘʯʝʥʠʷʤʠ ʨʘʩʯʝʪ-

ʥʦʛʦ ʩʦʧʨʦʪʠʚʣʝʥʠʷ R., ʪʦ ʝʩʪʴ ʯʪʦ ʟʥʘʯʠʪʝʣʴʥʘʷ 

ʯʘʩʪʴ ʟʜʘʥʠʡ ʧʦʩʪʨʦʡʢʠ 18-ʛʦ ï ʥʘʯʘʣʘ 20-ʛʦ ʚʝʢʦʚ 

(ʙʦʣʝʝ 60 %) ʚʦʟʚʝʜʝʥʳ ʥʘ ʧʝʨʝʛʨʫʞʝʥʥʳʭ, ʚ ʩʦʦʪ-

ʚʝʪʩʪʚʠʠ ʩ ʩʦʚʨʝʤʝʥʥʳʤʠ ʥʦʨʤʘʤʠ, ʛʨʫʥʪʘʭ ʦʩʥʦ-

ʚʘʥʠʷ. ɼʘʥʥʳʡ ʨʝʟʫʣʴʪʘʪ ʦʙʫʩʣʘʚʣʠʚʘʝʪʩʷ ʥʘʣʠ-

ʯʠʝʤ ʪʨʝʱʠʥ ʠ ʥʘʨʫʰʝʥʠʡ ʚ ʥʘʜʟʝʤʥʳʭ ʢʦʥʩʪʨʫʢ-

ʮʠʷʭ ʚ ʨʷʜʝ ʟʜʘʥʠʡ ʩʪʘʨʦʡ ʧʦʩʪʨʦʡʢʠ ʛʦʨʦʜʘ. 

ʅʝʦʙʭʦʜʠʤʦʩʪʴ ʨʝʢʦʥʩʪʨʫʢʮʠʠ ʠ ʨʝʤʦʥʪʘ ʩʪʘ-

ʨʦʛʦ ʬʦʥʜʘ, ʘ ʪʘʢ ʞʝ ʫʧʣʦʪʥʠʪʝʣʴʥʘʷ ʟʘʩʪʨʦʡʢʘ, 

ʧʨʦʚʦʜʷʱʘʷʩʷ ʚ ʛʦʨʦʜʝ ʚ ʧʦʩʣʝʜʥʝʝ ʚʨʝʤʷ, ʧʦʪʨʝʙʦ-

ʚʘʣʠ ʧʨʦʚʝʜʝʥʠʷ ʦʙʩʣʝʜʦʚʘʥʠʷ ʬʫʥʜʘʤʝʥʪʦʚ ʤʥʦ-

ʛʠʭ ʩʪʘʨʳʭ ʟʜʘʥʠʡ [3]. 

ʇʝʨʝʜ ʪʝʤ, ʢʘʢ ʧʨʠʩʪʫʧʠʪʴ ʢ ʨʘʙʦʪʘʤ ʧʦ ʚʦʩ-

ʩʪʘʥʦʚʣʝʥʠʶ, ʥʝʦʙʭʦʜʠʤʦ ʧʦʜʢʨʝʧʠʪʴ ʜʘʥʥʳʡ ʰʘʛ 

ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʳʤ ʪʝʭʥʠʯʝʩʢʠʤ ʦʙʩʣʝʜʦʚʘʥʠʝʤ 

ʥʝʩʫʱʠʭ ʩʪʨʦʠʪʝʣʴʥʳʭ ʢʦʥʩʪʨʫʢʮʠʡ, ʚ ʢʦʤʧʣʝʢʩʝ 

ʢʦʪʦʨʦʛʦ ʧʨʦʠʩʭʦʜʠʪ ʚʳʷʚʣʝʥʠʝ ʜʝʬʝʢʪʦʚ ʠ ʧʦʚʨʝ-

ʞʜʝʥʠʡ, ʦʧʨʝʜʝʣʝʥʠʝ ʪʝʭʥʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ ʚʩʝʭ 

ʜʝʪʘʣʝʡ ʠ ʫʟʣʦʚ ʢʦʥʩʪʨʫʢʮʠʡ ʩʦʦʨʫʞʝʥʠʷ. ɼʘʥʥʳʡ 

ʧʨʦʮʝʩʩ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʠʥʜʠʚʠʜʫʘʣʴʥʳʡ ʧʦʜ-

ʭʦʜ ʚ ʨʝʰʝʥʠʠ ʧʨʦʙʣʝʤ ʫʩʠʣʝʥʠʷ ʠʣʠ ʨʘʟʨʘʙʦʪʢʠ 

ʥʦʚʳʭ ʢʦʥʩʪʨʫʢʪʠʚʥʳʭ ʨʝʰʝʥʠʡ. 

ʊʝʭʥʠʯʝʩʢʠ ʛʨʘʤʦʪʥʦ ʚʳʧʦʣʥʝʥʥʦʝ ʦʙʩʣʝʜʦʚʘ-

ʥʠʝ ʤʦʞʝʪ ʟʥʘʯʠʪʝʣʴʥʦ ʩʥʠʟʠʪʴ ʦʙʲʝʤʳ, ʩʪʦʠʤʦʩʪʴ, 

ʩʨʦʢʠ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʠ ʨʝʩʪʘʚʨʘʮʠʠ ʠʩʪʦʨʠʯʝʩʢʠʭ 

ʟʜʘʥʠʡ. 

ɹʦʣʴʰʠʥʩʪʚʦ ʟʜʘʥʠʡ ʚʳʙʦʨʢʠ ʧʨʝʜʩʪʘʚʣʷʶʪ 

ʩʦʙʦʡ ʦʙʲʝʢʪʳ ʢʫʣʴʪʫʨʥʦʛʦ ʥʘʩʣʝʜʠʷ. ʅʘ ʜʘʥʥʳʡ 

ʤʦʤʝʥʪ ʦʩʪʨʦ ʩʪʦʠʪ ʧʨʦʙʣʝʤʘ ʧʨʝʧʷʪʩʪʚʠʷ ʧʨʦ-

ʮʝʩʩʫ ʨʝʢʦʥʩʪʨʫʢʮʠʠ ʧʦ ʩʣʝʜʫʶʱʠʤ ʧʨʠʯʠʥʘʤ [1]: 

¶ ʦʪʩʫʪʩʪʚʠʝ ʜʦʩʪʘʪʦʯʥʦʛʦ ʬʠʥʘʥʩʠʨʦʚʘʥʠʷ; 

¶ ʦʪʩʫʪʩʪʚʠʝ ʠʩʪʦʨʠʯʝʩʢʠʭ ʠʩʭʦʜʥʳʭ ʜʘʥ-
ʥʳʭ, ʘ ʠʤʝʥʥʦ ʪʝʭʥʠʯʝʩʢʦʡ ʜʦʢʫʤʝʥʪʘʮʠʠ, ʯʪʦ 

ʫʩʣʦʞʥʷʝʪ ʨʘʩʯʝʪ ʠ ʫʩʠʣʠʚʘʝʪ ʚʘʞʥʦʩʪʴ ʪʘʢʦʛʦ ʧʨʦ-

ʮʝʩʩʘ, ʢʘʢ ʦʙʩʣʝʜʦʚʘʥʠʝ; 

¶ ʩʪʦʠʤʦʩʪʴ ʩʪʨʦʠʪʝʣʴʥʳʭ ʨʘʙʦʪ ʚ ʠʩʪʦʨʠʯʝ-
ʩʢʠʭ ʟʜʘʥʠʷʭ ʤʥʦʛʦʢʨʘʪʥʦ ʧʨʝʚʳʰʘʝʪ ʘʥʘʣʦʛʠʯʥʳʡ 

ʧʦʢʘʟʘʪʝʣʴ ʚ ʪʠʧʦʚʳʭ ʟʜʘʥʠʷʭ ʠʣʠ ʥʦʚʳʤ ʩʪʨʦʠ-

ʪʝʣʴʩʪʚʝ; 
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¶ ʚʳʩʦʢʘʷ ʪʨʫʜʦʝʤʢʦʩʪʴ ʚʳʧʦʣʥʝʥʠʷ ʧʨʦ-
ʝʢʪʥʦ-ʠʟʳʩʢʘʪʝʣʴʩʢʠʭ ʨʘʙʦʪ, ʧʦʩʢʦʣʴʢʫ ʚʦʩʩʪʘʥʦʚ-

ʣʝʥʠʝ ʠ ʨʝʩʪʘʚʨʘʮʠʷ ʟʜʘʥʠʡ ʨʘʟʣʠʯʥʳ, ʢʘʢ ʠ ʩʘʤʠ 

ʠʩʪʦʨʠʯʝʩʢʠʝ ʟʜʘʥʠʷ; 

¶ ʚʳʩʦʢʠʡ ʫʨʦʚʝʥʴ ʨʠʩʢʘ ʦʪʨʠʮʘʪʝʣʴʥʦʛʦ ʠʩ-
ʭʦʜʘ ʨʝʢʦʥʩʪʨʫʢʮʠʠ, ʚ ʩʚʷʟʠ ʩ ʚʦʟʤʦʞʥʦʡ ʵʢʩʧʣʫʘ-

ʪʘʮʠʝʡ ʩʦʦʨʫʞʝʥʠʷ, ʠʥʜʠʚʠʜʫʘʣʴʥʳʭ ʧʨʦʝʢʪʦʚ ʠ 

ʘʚʘʨʠʡʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʢʦʥʩʪʨʫʢʮʠʡ. 

 ɼʘʥʥʳʝ ʧʨʝʧʷʪʩʪʚʠʷ ʥʝʦʙʭʦʜʠʤʦ ʨʘʩʩʤʘʪ-

ʨʠʚʘʪʴ ʢʘʢ ʢʨʠʪʝʨʠʠ ʦʮʝʥʢʠ ʦʧʪʠʤʘʣʴʥʦʛʦ ʤʝʪʦʜʘ 

ʨʝʢʦʥʩʪʨʫʢʮʠʠ ʬʫʥʜʘʤʝʥʪʦʚ, ʯʴʠʤ ʛʣʘʚʥʳʤ ʦʧʨʝ-

ʜʝʣʝʥʠʝʤ ʜʦʣʞʥʦ ʷʚʣʷʪʴʩʷ ʫʥʠʚʝʨʩʘʣʴʥʦʩʪʴ. ɼʣʷ 

ʵʪʦʛʦ ʥʝʦʙʭʦʜʠʤʦ ʨʘʩʩʤʦʪʨʝʪʴ ʩʫʱʝʩʪʚʫʶʱʠʝ ʩʦ-

ʚʨʝʤʝʥʥʳʝ ʤʝʪʦʜʳ ʧʦ ʨʝʢʦʥʩʪʨʫʢʮʠʠ ʬʫʥʜʘʤʝʥ-

ʪʦʚ: 

1. ʊʝʭʥʦʣʦʛʠʷ ʫʩʪʨʦʡʩʪʚʘ ʢʦʣʦʥʥ ʠʟ ʱʝʙʥʷ 

ʇʨʝʜʣʘʛʘʝʤʘʷ ʤʝʪʦʜʠʢʘ ʦʩʥʦʚʘʥʘ ʥʘ ʜʦʣʛʦʚʨʝ-

ʤʝʥʥʦʡ ʢʦʥʩʦʣʠʜʘʮʠʠ ʩʚʷʟʥʳʭ ʛʨʫʥʪʦʚ ʧʦʜ ʧʦʩʪʦ-

ʷʥʥʦ ʜʝʡʩʪʚʫʶʱʝʡ ʨʘʩʧʨʝʜʝʣʝʥʥʦʡ ʥʘʛʨʫʟʢʦʡ ʧʨʠ 

ʥʘʣʠʯʠʠ ʜʨʝʥ, ʢʦʪʦʨʳʤʠ ʷʚʣʷʶʪʩʷ ʱʝʙʝʥʦʯʥʳʝ ʢʦ-

ʣʦʥʥʳ.  

ʄʝʪʦʜ ʠʩʧʦʣʴʟʫʝʪʩʷ ʧʨʠ ʥʘʣʠʯʠʠ ʚ ʦʩʥʦʚʘʥʠʠ 

ʥʝʨʘʚʥʦʤʝʨʥʳʭ ʧʨʦʩʣʦʝʚ ʩʣʘʙʳʭ ʠʣʠ ʦʨʛʘʥʦ-ʤʠʥʝ-

ʨʘʣʴʥʳʭ ʛʨʫʥʪʦʚ, ʘ ʪʘʢʞʝ ʥʘʣʠʯʠʝ ʠʭ ʙʦʣʴʰʦʡ 

ʤʦʱʥʦʩʪʠ. 

ɼʦʩʪʦʠʥʩʪʚʘʤʠ ʜʘʥʥʦʛʦ ʤʝʪʦʜʘ ʙʫʜʝʪ ʷʚʣʷʪʴʩʷ 

ʥʠʟʢʘʷ ʩʪʦʠʤʦʩʪʴ, ʢʦʪʦʨʘʷ ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʧʨʦʩʪʦ-

ʪʦʡ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʮʠʢʣʘ, ʪʨʝʙʫʶʱʝʛʦ ʜʦʩʪʘ-

ʪʦʯʥʦ ʧʨʦʩʪʳʭ ʤʘʰʠʥ ʠ ʤʝʭʘʥʠʟʤʦʚ ʜʣʷ ʝʛʦ ʚʳʧʦʣ-

ʥʝʥʠʷ. ʊʘʢʞʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʘʥʘʣʠʪʠʯʝʩʢʠʭ ʨʝʰʝ-

ʥʠʡ, ʜʦʩʪʘʪʦʯʥʳʭ ʜʣʷ ʥʘʭʦʞʜʝʥʠʷ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ ʫʧʣʦʪʥʝʥʠʷ: ʰʘʛʘ 

ʩʚʘʡ, ʢʦʥʝʯʥʦʛʦ ʜʠʘʤʝʪʨʘ, ʨʘʙʦʯʝʛʦ ʭʦʜʘ ʫʧʣʦʪʥʷ-

ʶʱʝʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ, ʘ ʪʘʢʞʝ ʜʣʷ ʥʘʭʦʞʜʝʥʠʷ ʧʨʠ-

ʚʝʜʝʥʥʳʭ ʜʝʬʦʨʤʘʮʠʦʥʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʧʨʝʦʙ-

ʨʘʟʦʚʘʥʥʦʛʦ ʦʩʥʦʚʘʥʠʷ. 

ʂ ʥʝʜʦʩʪʘʪʢʘʤ ʦʪʥʦʩʷʪʩʷ ʩʣʦʞʥʦʩʪʠ ʨʘʩʯʝʪʘ 

ʧʘʨʘʤʝʪʨʦʚ ʚ ʩʣʫʯʘʷʭ ʥʘʣʠʯʠʷ ʧʦʜ ʧʦʜʦʰʚʦʡ ʩʚʘʡ 

ʧʣʦʪʥʳʭ ʛʨʫʥʪʦʚ, ʯʪʦ ʧʦʚʣʝʯʝʪ ʟʘ ʩʦʙʦʡ ʦʪʩʫʪʩʪʚʠʝ 

ʚʦʟʤʦʞʥʦʩʪʠ ʧʨʦʜʘʚʣʠʚʘʥʠʷ, ʘ ʪʘʢʞʝ ʥʘʣʠʯʠʷ ʜʝ-

ʬʦʨʤʠʨʫʝʤʳʭ ʛʨʫʥʪʦʚ.  

2. ʊʝʭʥʦʣʦʛʠʷ ʫʩʪʘʥʦʚʢʠ ʙʫʨʦʠʥʲʝʢʮʠʦʥ-

ʥʳʭ ʩʚʘʡ 

ʊʝʭʥʦʣʦʛʠʷ, ʰʠʨʦʢʦ ʠʩʧʦʣʴʟʫʝʤʘʷ ʢʘʢ ʚ ʧʨʦ-

ʤʳʰʣʝʥʥʦʤ, ʪʘʢ ʠ ʚ ʛʨʘʞʜʘʥʩʢʦʤ ʩʪʨʦʠʪʝʣʴʩʪʚʝ, 

ʢʦʪʦʨʘʷ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʙʝʪʦʥʥʳʝ ʢʦʥʩʪʨʫʢʮʠʠ 

ʜʠʘʤʝʪʨʦʤ ʦʪ 120 ʜʦ 300 ʤʤ ʠ ʛʣʫʙʠʥʦʡ ʟʘʣʦʞʝʥʠʷ 

ʜʦ 20 ʤʝʪʨʦʚ, ʠʟʛʦʪʦʚʣʝʥʥʳʝ ʧʦʩʨʝʜʩʪʚʦʤ ʠʥʲʝʢ-

ʮʠʡ ʙʝʪʦʥʥʦʛʦ ʨʘʩʪʚʦʨʘ ʚʥʫʪʨʴ ʩʢʚʘʞʠʥʳ ʚ ʧʨʦ-

ʮʝʩʩʝ ʝʝ ʙʫʨʝʥʠʷ. 

ʐʠʨʦʢʘʷ ʦʙʣʘʩʪʴ ʧʨʠʤʝʥʝʥʠʷ ʢʘʢ ʧʨʠ ʥʝʦʙʭʦ-

ʜʠʤʦʩʪʠ ʩʪʘʙʠʣʠʟʘʮʠʠ ʥʝʟʘʪʫʭʘʶʱʠʭ ʦʩʘʜʦʢ; ʧʝʨʝ-

ʨʘʩʧʨʝʜʝʣʝʥʠʠ ʥʘʛʨʫʟʦʢ ʥʘ ʛʨʫʥʪʳ; ʫʩʪʨʦʡʩʪʚʦ ʦʪ-

ʜʝʣʴʥʦ ʩʪʦʷʱʠʭ ʬʫʥʜʘʤʝʥʪʦʚ ʚ ʟʦʥʝ ʧʨʠʤʳʢʘʥʠʷ 

ʦʪʜʝʣʴʥʳʭ ʯʘʩʪʝʡ ʩʦʦʨʫʞʝʥʠʷ; ʫʛʣʫʙʣʝʥʠʷ ʧʦʜʚʘ-

ʣʦʚ; ʘʥʢʝʨʦʚʘʥʠʝ ʧʦʜʧʦʨʥʳʭ ʩʪʝʥ; ʘʨʤʠʨʦʚʘʥʠʝ 

ʛʨʫʥʪʦʚ ʜʣʷ ʧʦʚʳʰʝʥʠʷ ʥʝʩʫʱʝʡ ʩʧʦʩʦʙʥʦʩʪʠ ʤʘʩ-

ʩʠʚʘ. 

ɼʦʩʪʦʠʥʩʪʚʘʤʠ ʤʝʪʦʜʘ ʙʫʜʫʪ ʷʚʣʷʪʴʩʷ: ʥʝʩʫ-

ʱʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʜʘʥʥʦʛʦ ʚʠʜʘ ʩʚʘʡ ʚ ʥʘʩʳʱʝʥ-

ʥʦʡ ʚʣʘʛʦʡ ʧʦʯʚʝ ʠ ʛʨʫʥʪʘʭ ʩʢʣʦʥʥʳʭ ʢ ʧʫʯʝʥʠʶ ʥʘ 

ʧʦʨʷʜʦʢ ʧʨʝʚʦʩʭʦʜʷʪ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʘʥʘʣʦʛʦʚ; ʥʝ-

ʙʦʣʴʰʠʝ ʛʘʙʘʨʠʪʳ, ʧʨʠ ʨʘʚʥʳʭ ʧʨʦʯʥʦʩʪʥʳʭ ʭʘʨʘʢ-

ʪʝʨʠʩʪʠʢʘʭ ʚ ʩʨʘʚʥʝʥʠʠ ʩ ʢʦʥʢʫʨʝʥʪʥʳʤʠ ʚʘʨʠʘʥ-

ʪʘʤʠ; ʦʪʩʫʪʩʪʚʠʝ ʥʝʛʘʪʠʚʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʛʨʫʥʪ 

ʠ ʬʫʥʜʘʤʝʥʪʳ ʫʞʝ ʚʦʟʚʝʜʝʥʥʳʭ ʟʜʘʥʠʡ, ʪʘʢʠʝ ʩʚʘʠ 

ʤʦʛʫʪ ʩʦʟʜʘʚʘʪʴʩʷ ʚ ʛʫʩʪʦʥʘʩʝʣʝʥʥʦʡ ʯʝʨʪʝ ʛʦʨʦʜʘ 

ʠ ʥʘ ʩʢʣʦʥʥʳʭ ʢ ʦʧʦʣʟʥʷʤ ʪʝʨʨʠʪʦʨʠʷʭ; ʤʠʥʠʤʘʣʴ-

ʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʟʝʤʣʷʥʳʭ ʨʘʙʦʪ, ʢʦʪʦʨʳʝ ʦʙʫʩʣʘʚ-

ʣʠʚʘʶʪ ʚʳʩʦʢʫʶ ʩʢʦʨʦʩʪʴ ʤʦʥʪʘʞʘ. 

ʂ ʥʝʜʦʩʪʘʪʢʘʤ ʤʦʞʥʦ ʦʪʥʝʩʪʠ ʩʣʦʞʥʦʩʪʴ ʪʝʭ-

ʥʦʣʦʛʠʠ, ʢʦʪʦʨʘʷ ʪʨʝʙʫʝʪ ʧʨʠʤʝʥʝʥʠʷ ʢʦʤʧʣʝʢʩʘ 

ʩʧʝʮʠʘʣʴʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ; ʚʦʟʤʦʞʥʦʩʪʴ ʥʘʨʫʰʝ-

ʥʠʷ ʚʝʨʪʠʢʘʣʴʥʦʩʪʠ ʙʫʨʦʚʳʭ ʩʢʚʘʞʠʥ ʠ ʩʧʣʦʰʥʦ-

ʩʪʠ ʩʪʚʦʣʘ ʩʚʘʠ; ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʜʣʠʥʥʳʭ ʩʚʘʡ 

ʚʦʟʥʠʢʘʝʪ ʩʣʦʞʥʦʩʪʴ ʚ ʘʨʤʠʨʦʚʘʥʠʠ, ʚ ʧʨʦʚʝʨʢʝ 

ʩʚʘʡ ʥʘ ʧʨʦʯʥʦʩʪʴ ʠ ʫʩʪʦʡʯʠʚʦʩʪʴ, ʘ ʪʘʢʞʝ ʚʦʟʥʠ-

ʢʘʝʪ ʨʠʩʢ ʧʦʷʚʣʝʥʠʷ ʧʫʩʪʦʪ ʠ ʨʘʟʨʳʚʦʚ ʚ ʧʨʦʮʝʩʩʝ 

ʙʝʪʦʥʠʨʦʚʘʥʠʷ ʪʝʣʘ ʩʚʘʠ. 

3. ʊʝʭʥʦʣʦʛʠʷ ʠʥʲʝʢʪʠʨʦʚʘʥʠʷ ʚ ʢʣʘʜʢʫ 

ʬʫʥʜʘʤʝʥʪʘ 

ʄʝʪʦʜ ʦʩʥʦʚʳʚʘʝʪʩʷ ʥʘ ʟʘʧʦʣʥʝʥʠʝ ʟʘʢʨʝʧʣʷ-

ʶʱʠʤ ʨʘʩʪʚʦʨʦʤ ʪʨʝʱʠʥ ʚ ʥʝʩʫʱʠʭ ʢʦʥʩʪʨʫʢʮʠʷʭ 

ʩʪʝʥ, ʵʣʝʤʝʥʪʦʚ ʢʘʨʢʘʩʘ ʠ ʪ.ʧ.  

ʇʨʠʤʝʥʷʝʪʩʷ ʤʝʪʦʜ ʧʨʠ ʚʦʩʩʪʘʥʦʚʣʝʥʠʠ ʥʝʩʫ-

ʱʝʡ ʩʧʦʩʦʙʥʦʩʪʠ ʢʘʤʝʥʥʦʡ ʠ ʢʠʨʧʠʯʥʦʡ ʢʣʘʜʢʠ, 

ʛʝʨʤʝʪʠʟʘʮʠʠ ʪʨʝʱʠʥ, ʭʦʣʦʜʥʳʭ ʠ ʢʦʥʩʪʨʫʢʮʠʦʥ-

ʥʳʭ ʰʚʦʚ, ʮʝʤʝʥʪʘʮʠʠ ʧʫʩʪʦʪ ʠ ʧʦʣʦʩʪʝʡ ʚʥʫʪʨʠ 

ʤʘʩʩʠʚʘ ʢʦʥʩʪʨʫʢʮʠʠ; ʦʙʝʩʧʝʯʝʥʠʷ ʧʨʦʪʠʚʦʢʘʧʠʣ-

ʣʷʨʥʦʡ ʟʘʱʠʪʳ ʩʪʨʦʠʪʝʣʴʥʦʡ ʢʦʥʩʪʨʫʢʮʠʠ; ʚʦʩʩʪʘ-

ʥʦʚʣʝʥʠʠ ʦʪʩʝʯʝʥʥʦʡ ʠ ʚʥʝʰʥʝʡ ʛʠʜʨʦʠʟʦʣʷʮʠʠ. 

ʂ ʜʦʩʪʦʠʥʩʪʚʘʤ ʤʦʞʥʦ ʦʪʥʝʩʪʠ ʚʦʟʤʦʞʥʦʩʪʴ 

ʩʦʭʨʘʥʝʥʠʷ ʧʦʜʣʠʥʥʦʡ ʢʣʘʜʢʠ ʩʪʝʥʳ ʟʜʘʥʠʷ, ʚ ʪʦʤ 

ʯʠʩʣʝ ʝʝ ʜʝʢʦʨʘʪʠʚʥʳʭ ʦʩʦʙʝʥʥʦʩʪʝʡ, ʯʪʦ ʦʯʝʥʴ ʘʢ-

ʪʫʘʣʴʥʦ ʧʨʠ ʨʝʢʦʥʩʪʨʫʢʮʠʠ ʠʩʪʦʨʠʯʝʩʢʠʭ ʟʜʘʥʠʡ. 

ʅʝʜʦʩʪʘʪʢʘʤʠ ʜʘʥʥʦʛʦ ʤʝʪʦʜʘ ʷʚʣʷʶʪʩʷ ʦʪʥʦ-

ʰʝʥʠʝ ʢ ʨʘʟʨʷʜʫ ʩʝʟʦʥʥʳʭ ʨʘʙʦʪ ʠ ʥʘʣʠʯʠʷ ʦʧʨʝʜʝ-

ʣʝʥʥʳʭ ʦʛʨʘʥʠʯʝʥʠʡ ʚ ʧʨʦʠʟʚʦʜʩʪʚʝ, ʜʦʨʦʛʦʚʠʟʥʘ 

ʤʘʪʝʨʠʘʣʦʚ ʠ ʦʙʦʨʫʜʦʚʘʥʠʷ; ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʯʝʪ-

ʢʦʛʦ ʚʳʧʦʣʥʝʥʠʷ ʪʝʭʥʦʣʦʛʠʠ. 

4. ʊʝʭʥʦʣʦʛʠʷ ʩʪʨʫʡʥʦʛʦ ʠʥʲʝʢʪʠʨʦʚʘʥʠʷ 

ʉʪʨʫʡʥʘʷ ʪʝʭʥʦʣʦʛʠʷ ʫʢʨʝʧʣʝʥʠʷ ʛʨʫʥʪʦʚ ʦʩ-

ʥʦʚʘʥʘ ʥʘ ʛʠʜʨʘʚʣʠʯʝʩʢʦʤ ʨʘʟʨʫʰʝʥʠʠ ʛʨʫʥʪʦʚ ʠ 

ʧʝʨʝʤʝʰʠʚʘʥʠʠ ʩ ʫʢʨʝʧʣʷʶʱʠʤ ʨʘʩʪʚʦʨʦʤ.  

ʀʥʲʝʢʮʠʦʥʥʳʝ ʤʝʪʦʜʳ ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʣʷ ʧʦ-

ʚʳʰʝʥʠʷ ʧʨʦʯʥʦʩʪʠ ʠ ʚʦʜʦʥʝʧʨʦʥʠʮʘʝʤʦʩʪʠ ʥʝ-

ʫʩʪʦʡʯʠʚʳʭ ʚʦʜʦʥʘʩʳʱʝʥʥʳʭ ʜʠʩʧʝʨʩʥʳʭ ʠ ʩʢʘʣʴ-

ʥʳʭ ʛʨʫʥʪʦʚ ʩʦ ʟʥʘʯʠʪʝʣʴʥʳʤʠ ʚʦʜʦʧʨʠʪʦʢʘʤʠ, ʜʣʷ 

ʧʦʚʳʰʝʥʠʷ ʥʝʩʫʱʝʡ ʩʧʦʩʦʙʥʦʩʪʠ, ʩʪʘʙʠʣʴʥʦʩʪʠ 

ʫʩʪʦʡʯʠʚʦʩʪʠ ʛʨʫʥʪʦʚʳʭ ʤʘʩʩʠʚʦʚ. 

ʉ ʧʦʤʦʱʴʶ ʩʪʨʫʡʥʦʡ ʪʝʭʥʦʣʦʛʠʠ ʤʦʞʥʦ 

ʫʢʨʝʧʣʷʪʴ ʩʣʘʙʳʡ ʧʦʜʩʪʠʣʘʶʱʠʡ ʩʣʦʡ ʙʝʟ ʚʩʢʨʳ-

ʪʠʷ ʧʝʨʝʢʨʳʚʘʶʱʝʛʦ ʝʛʦ ʤʘʣʦʩʞʠʤʘʝʤʦʛʦ, ʧʨʝʜʦʪ-

ʚʨʘʱʘʪʴ ʦʙʨʫʰʝʥʠʝ ʩʢʣʦʥʦʚ, ʫʚʝʣʠʯʠʚʘʪʴ ʥʝʩʫʱʫʶ 

ʩʧʦʩʦʙʥʦʩʪʴ ʩʚʘʡ ʥʘ ʛʦʨʠʟʦʥʪʘʣʴʥʫʶ ʠ ʚʝʨʪʠʢʘʣʴ-

ʥʫʶ ʥʘʛʨʫʟʢʠ.  

ʉʪʨʫʡʥʘʷ ʪʝʭʥʦʣʦʛʠʷ ʚʝʩʴʤʘ ʵʬʬʝʢʪʠʚʥʘ ʧʨʠ 

ʫʢʨʝʧʣʝʥʠʠ ʬʫʥʜʘʤʝʥʪʦʚ ʠ ʠʭ ʦʩʥʦʚʘʥʠʡ, ʦʩʦʙʝʥʥʦ 

ʚ ʫʩʣʦʚʠʷʭ ʧʣʦʪʥʦʡ ʛʦʨʦʜʩʢʦʡ ʟʘʩʪʨʦʡʢʠ. 

ʂ ʥʝʜʦʩʪʘʪʢʘʤ ʪʝʭʥʦʣʦʛʠʠ ʦʪʥʝʩʝʤ ʥʝʦʙʭʦʜʠ-

ʤʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʩʧʝʮʠʘʣʴʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ʠ 

ʧʨʦʚʝʜʝʥʠʷ ʪʱʘʪʝʣʴʥʳʭ ʨʘʩʯʝʪʦʚ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ 

ʫʚʝʣʠʯʝʥʠʶ ʩʝʙʝʩʪʦʠʤʦʩʪʠ ʧʨʦʚʝʜʝʥʠʷ ʨʘʙʦʪ, ʥʦ ʚ 

ʜʘʣʴʥʝʡʰʝʤ ʤʦʱʥʦʡ ʦʢʫʧʘʝʤʦʩʪʠ ʚ ʩʚʷʟʠ ʩ ʧʦʣʦ-

ʞʠʪʝʣʴʥʳʤʠ ʨʝʟʫʣʴʪʘʪʘʤʠ. 
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5. ʊʝʭʥʦʣʦʛʠʷ ʚʜʘʚʣʠʚʘʥʠʷ ʩʚʘʡ 

ʊʝʭʥʦʣʦʛʠʶ ʚʜʘʚʣʠʚʘʝʤʳʭ ʩʚʘʡ ʧʦʜʨʘʟʫʤʝ-

ʚʘʝʪ ʫʩʪʨʦʡʩʪʚʦ ʥʦʚʳʭ ʠ ʫʩʠʣʝʥʠʝ ʩʫʱʝʩʪʚʫʶʱʠʭ 

ʬʫʥʜʘʤʝʥʪʦʚ ʥʘ ʦʛʨʘʥʠʯʝʥʥʦʤ ʧʨʦʩʪʨʘʥʩʪʚʝ ʚ 

ʫʩʣʦʚʠʷʭ ʦʩʦʙʦʡ ʩʪʝʩʥʝʥʥʦʩʪʠ, ʚ ʪ.ʯ. ʠʟ ʧʦʜʚʘʣʦʚ, 

ʧʨʠ ʧʦʤʦʱʠ ʢʦʤʧʘʢʪʥʦʡ ʩʧʝʮʠʘʣʴʥʦʡ ʫʩʪʘʥʦʚʢʠ 

ʙʝʟʫʜʘʨʥʦʛʦ ʧʦʛʨʫʞʝʥʠʷ ʩʚʘʡ.  

ʆʙʣʘʩʪʴ ʧʨʠʤʝʥʝʥʠʷ ʙʫʜʫʪ ʷʚʣʷʪʴʩʷ ʩʣʘʙʳʝ 

ʛʨʫʥʪʳ ʚ ʫʩʣʦʚʠʷʭ ʧʣʦʪʥʦʡ ʛʦʨʦʜʩʢʦʡ ʟʘʩʪʨʦʡʢʠ. 

ɼʦʩʪʦʠʥʩʪʚʘʤʠ ʙʫʜʫʪ ʷʚʣʷʪʴʩʷ ʚʦʟʤʦʞʥʦʩʪʴ 

ʚʝʜʝʥʠʷ ʨʘʙʦʪ ʙʝʟ ʧʨʠʦʩʪʘʥʦʚʢʠ ʵʢʩʧʣʫʘʪʘʮʠʠ ʟʜʘ-

ʥʠʡ ʠ ʩʦʦʨʫʞʝʥʠʡ; ʤʠʥʠʤʘʣʴʥʳʡ ʨʠʩʢ ʧʦʚʨʝʞʜʝ-

ʥʠʷ ʬʫʥʜʘʤʝʥʪʦʚ ʨʷʜʦʤ ʩʪʦʷʱʠʭ ʩʪʨʦʝʥʠʡ; ʤʠʥʠ-

ʤʘʣʴʥʳʡ ʦʙʲʝʤ ʟʝʤʣʷʥʳʭ ʨʘʙʦʪ; ʥʘʜʝʞʥʦʩʪʴ ʚʦʩ-

ʧʨʠʷʪʠʷ ʥʘʛʨʫʟʢʠ ʠ ʢʦʥʪʨʦʣʴ ʥʝʩʫʱʝʡ ʩʧʦʩʦʙʥʦʩʪʠ 

ʢʘʞʜʦʡ ʩʚʘʠ. 

ʂ ʥʝʜʦʩʪʘʪʢʘʤ ʥʝʦʙʭʦʜʠʤʦ ʦʪʥʝʩʪʠ ʙʦʣʴʰʝʛʘ-

ʙʘʨʠʪʥʦʩʪʴ ʪʝʭʥʠʢʠ ʧʨʠ ʧʨʦʠʟʚʦʜʩʪʚʝ ʨʘʙʦʪ, ʫʚʝʣʠ-

ʯʝʥʠʝ ʩʪʦʠʤʦʩʪʠ ʥʘʢʣʘʜʥʳʭ ʨʘʩʭʦʜʦʚ, ʚ ʩʚʷʟʠ ʩ ʜʦ-

ʩʪʘʚʢʦʡ ʜʘʥʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ. 

6. ʊʝʭʥʦʣʦʛʠʷ ʧʨʠʤʝʥʝʥʠʷ ʛʝʦʢʦʤʧʦʟʠʪʘ 

ʜʣʷ ʧʦʚʳʰʝʥʠʷ ʥʝʩʫʱʝʡ ʩʧʦʩʦʙʥʦʩʪʠ ʩʣʘʙʳʭ 

ʛʨʫʥʪʦʚ 

ɻʝʦʢʦʤʧʦʟʠʪʥʘʷ ʪʝʭʥʦʣʦʛʠʷ ʫʩʠʣʝʥʠʷ ʛʨʫʥʪʦʚ 

ð ʵʪʦ ʤʝʪʦʜ ʘʨʤʠʨʦʚʘʥʠʷ ʩʣʘʙʳʭ ʛʨʫʥʪʦʚ ʜʣʷ ʧʦ-

ʚʳʰʝʥʠʷ ʠʭ ʥʝʩʫʱʝʡ ʩʧʦʩʦʙʥʦʩʪʠ. 

ʆʙʣʘʩʪʴ ʧʨʠʤʝʥʝʥʠʷ ʤʝʪʦʜʘ ʢʨʦʝʪʩʷ ʧʨʠ 

ʫʩʪʨʦʡʩʪʚʝ ʬʫʥʜʘʤʝʥʪʘ ʥʘ ʩʞʠʤʘʝʤʳʭ ʜʠʩʧʝʨʩʥʳʭ 

ʛʨʫʥʪʘʭ ʢʘʢ ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ, ʪʘʢ ʠ 

ʪʝʭʥʦʛʝʥʥʦʛʦ ʭʘʨʘʢʪʝʨʘ. ʇʨʠ ʦʧʨʝʜʝʣʝʥʥʳʭ ʫʩʣʦ-

ʚʠʷʭ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʤʝʪʦʜʘ ʚʦʟʤʦʞʥʦ ʪʘʢʞʝ ʚ ʟʘ-

ʪʦʨʬʦʚʘʥʥʳʭ ʛʨʫʥʪʘʭ. ʇʨʠʤʝʥʷʝʪʩʷ ʧʨʠ ʫʩʠʣʝʥʠʠ 

ʣʶʙʳʭ ʚʠʜʦʚ ʬʫʥʜʘʤʝʥʪʘ, ʚ ʪʦʤ ʯʠʩʣʝ ʚ ʘʚʘʨʠʡʥʦʤ 

ʩʦʩʪʦʷʥʠʠ. 

ɼʦʩʪʦʠʥʩʪʚʘ ʟʘʢʣʶʯʘʶʪʩʷ ʚ ʠʟʙʠʨʘʪʝʣʴʥʦʡ 

ʩʧʦʩʦʙʥʦʩʪʠ ʫʩʠʣʝʥʠʷ ʧʨʠ ʤʠʥʠʤʘʣʴʥʳʭ ʟʘʪʨʘʪʘʭ, 

ʚʳʩʦʢʦʡ ʤʦʙʠʣʴʥʦʩʪʠ ʠ ʵʬʬʝʢʪʠʚʥʦʩʪʠ, ʧʨʠʤʝʥʝ-

ʥʠʠ ʵʢʦʣʦʛʠʯʥʳʭ ʤʘʪʝʨʠʘʣʦʚ, ʦʪʩʫʪʩʪʚʠʠ ʥʝʦʙʭʦ-

ʜʠʤʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʪʷʞʝʣʦʛʦ ʫʜʘʨʥʦʛʦ ʦʙʦʨʫ-

ʜʦʚʘʥʠʷ ʠ ʚʦʟʤʦʞʥʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚʥʫʪʨʠ ʧʦ-

ʤʝʱʝʥʠʡ ʘʚʘʨʠʡʥʳʭ ʠ ʨʝʢʦʥʩʪʨʫʠʨʫʝʤʳʭ ʟʜʘʥʠʡ ʠ 

ʩʦʦʨʫʞʝʥʠʡ. 

ʅʝʜʦʩʪʘʪʢʠ ʟʘʢʣʶʯʘʶʪʩʷ ʚ ʩʝʟʦʥʥʦʩʪʠ ʧʨʦʚʝ-

ʜʝʥʠʷ ʨʘʙʦʪ ʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʧʨʦʚʝʜʝʥʠʷ ʪʱʘʪʝʣʴ-

ʥʳʭ ʨʘʩʯʝʪʦʚ. 

ɺʩʝ ʚʳʰʝʦʧʠʩʘʥʥʳʝ ʤʝʪʦʜʳ ʨʘʙʦʪʘʶʪ ʚ ʨʘʟ-

ʥʦʡ ʩʪʝʧʝʥʠ ʨʝʟʫʣʴʪʘʪʠʚʥʦ, ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʮʝʣʝʡ 

ʨʝʢʦʥʩʪʨʫʢʮʠʠ, ʢʦʥʩʪʨʫʢʪʠʚʥʳʭ ʦʩʦʙʝʥʥʦʩʪʝʡ 

ʦʙʲʝʢʪʦʚ, ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʫʯʘʩʪʢʘ, ʘ 

ʪʘʢʞʝ ʦʨʛʘʥʠʟʘʮʠʦʥʥʦʡ ʚʦʟʤʦʞʥʦʩʪʠ ʧʣʦʱʘʜʢʠ. 

ɼʣʷ ʚʳʙʦʨʘ ʥʘʠʙʦʣʝʝ ʦʧʪʠʤʘʣʴʥʦʛʦ ʤʝʪʦʜʘ 

ʥʝʦʙʭʦʜʠʤʦ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʩ ʢʨʠʪʝʨʠʷʤʠ ʦʪʙʦʨʘ, 

ʢʦʪʦʨʳʤʠ ʷʚʣʷʶʪʩʷ: 

¶ ʩʪʝʩʥʝʥʥʳʝ ʫʩʣʦʚʠʷ ʧʣʦʱʘʜʢʠ; 

¶ ʧʦʜʭʦʜʷʱʠʤ ʧʦʜ ʫʩʪʨʘʥʝʥʠʠ ʧʨʦʙʣʝʤ ʚ ʨʘ-
ʙʦʪʝ ʩʠʩʪʝʤʳ ʬʫʥʜʘʤʝʥʪʘ ʦʪʥʦʩʠʪʝʣʴʥʦ ʦʩʥʦʚʘʥʠʷ 

ʠ ʩʦʦʨʫʞʝʥʠʷ. ʘ ʠʤʝʥʥʦ ʧʝʨʝʛʨʫʞʝʥʥʳʝ ʛʨʫʥʪʳ ʚ 

ʦʩʥʦʚʘʥʠʠ ʩʦʦʨʫʞʝʥʠʷ; 

¶ ʚ ʩʚʷʟʠ ʩʦ ʩʨʦʢʦʤ ʩʫʱʝʩʪʚʦʚʘʥʠʷ ʢʦʥʩʪʨʫʢ-
ʮʠʡ ʠ ʠʭ ʩʦʩʪʦʷʥʠʷ, ʥʝʦʙʭʦʜʠʤ ʤʝʪʦʜʫ ʜʣʷ ʫʢʨʝʧ-

ʣʝʥʠʷ ʢʦʥʩʪʨʫʢʮʠʡ. 

¶ ʪʘʢʞʝ ʥʝʦʙʭʦʜʠʤʦ ʫʯʝʩʪʴ ʱʘʜʷʱʠʭ ʨʝʞʠʤ 
ʨʘʙʦʪʳ ʜʣʷ ʠʩʪʦʨʠʯʝʩʢʠʭ ʢʦʥʩʪʨʫʢʮʠʡ. 

ɽʩʣʠ ʧʦʜʭʦʜʠʪʴ ʢ ʚʳʙʦʨʫ ʩʧʦʩʦʙʘ ʨʝʢʦʥʩʪʨʫʢ-

ʮʠʠ ʤʝʪʦʜʦʤ ʦʪʙʦʨʘ ʧʦ ʜʘʥʥʳʤ ʢʨʠʪʝʨʠʷʤ, ʪʦ ʚ ʨʝ-

ʟʫʣʴʪʘʪʝ ʥʝ ʩʤʦʞʝʤ ʧʨʠʡʪʠ ʢ ʢʦʥʢʨʝʪʥʦʤʫ ʩʧʦʩʦʙʫ, 

ʥʦ ʥʘ ʦʩʥʦʚʘʥʠʠ ʚʳʰʝʧʝʨʝʯʠʩʣʝʥʥʳʭ ʦʩʦʙʝʥʥʦ-

ʩʪʝʡ ʛʦʨʦʜʩʢʦʡ ʟʘʩʪʨʦʡʢʠ ʠ ʚʟʘʠʤʦʩʚʷʟʘʥʥʳʭ ʬʘʢ-

ʪʦʨʦʚ ʦʨʛʘʥʠʟʘʮʠʦʥʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʩʪʨʦʠʪʝʣʴʥʦʛʦ 

ʧʨʦʠʟʚʦʜʩʪʚʘ, ʘ ʪʘʢʞʝ ʩʠʩʪʝʤʥʦʡ ʤʝʪʦʜʠʢʠ ʧʨʠʥʷ-

ʪʠʷ ʨʝʰʝʥʠʡ, ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ ʦ ʥʝʦʙʭʦʜʠʤʦ-

ʩʪʠ ʢʦʤʧʣʝʢʩʥʦʛʦ ʨʝʰʝʥʠʷ ʨʝʢʦʥʩʪʨʫʢʮʠʠ, ʘ 

ʠʤʝʥʥʦ ʧʨʠʤʝʥʝʥʠʷ ʥʝʩʢʦʣʴʢʠʭ ʩʧʦʩʦʙʦʚ ʨʝʢʦʥ-

ʩʪʨʫʢʮʠʠ, ʪʦ ʝʩʪʴ ʢʦʤʙʠʥʠʨʦʚʘʥʠʷ ʠʭ ʚ ʟʘʚʠʩʠʤʦ-

ʩʪʠ ʦʪ ʨʘʙʦʪʳ ʩʠʩʪʝʤʳ ʩʦʦʨʫʞʝʥʠʷ. 

ɼʘʥʥʳʡ ʧʦʜʭʦʜ ʙʳʣ ʨʝʘʣʠʟʦʚʘʥ ʧʨʠ ʨʝʢʦʥ-

ʩʪʨʫʢʮʠʠ ʧʦʜʟʝʤʥʦʡ ʯʘʩʪʠ ɹʠʨʞʠ ʚ ʛ.ʉʘʥʢʪ-ʇʝʪʝʨ-

ʙʫʨʛʝ. ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʠʥʞʝʥʝʨʥʦ-ʛʝʦʜʝʟʠʯʝʩʢʠʭ 

ʠʟʤʝʨʝʥʠʡ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʟʜʘʥʠʝ ʟʘ ʚʨʝʤʷ ʩʚʦʝʛʦ 

ʩʫʱʝʩʪʚʦʚʘʥʠʷ ʧʦʣʫʯʠʣʦ ʩʫʱʝʩʪʚʝʥʥʳʝ ʥʝʨʘʚʥʦ-

ʤʝʨʥʳʝ ʦʩʘʜʢʠ, ʢʦʪʦʨʳʝ ʥʘ ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʧʨʦʜʦʣ-

ʞʘʶʪ ʨʘʟʚʠʚʘʪʴʩʷ ʩ ʦʪʥʦʩʠʪʝʣʴʥʦ ʚʳʩʦʢʦʡ ʩʢʦʨʦ-

ʩʪʴʶ [2]. ʊʨʝʱʠʥʳ, ʦʙʥʘʨʫʞʝʥʥʳʝ ʚ ʭʦʜʝ ʦʙʩʣʝʜʦ-

ʚʘʥʠʷ ʚ ʦʩʥʦʚʥʳʭ ʥʝʩʫʱʠʭ ʢʦʥʩʪʨʫʢʮʠʷʭ ʟʜʘʥʠʷ, 

ʦʙʫʩʣʦʚʣʝʥʳ ʜʣʠʪʝʣʴʥʳʤʠ ʧʨʦʮʝʩʩʘʤʠ ʨʘʟʚʠʪʠʷ 

ʥʝʨʘʚʥʦʤʝʨʥʳʭ ʦʩʘʜʦʢ ʧʨʦʠʩʭʦʜʷʱʠʤʠ ʩʦ ʟʜʘʥʠʝʤ 

ɹʠʨʞʠ. ɽʩʣʠ ʥʝ ʧʨʝʜʦʪʚʨʘʪʠʪʴ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʥʝ-

ʨʘʚʥʦʤʝʨʥʦʩʪʠ ʦʩʘʜʦʢ, ʪʦ ʚ ʜʘʣʴʥʝʡʰʠʤ ʦʞʠʜʘʝʤʦ 

ʨʘʟʚʠʪʠʝ ʜʝʬʦʨʤʘʮʠʡ [3]. 

ɺʳʙʦʨʦʤ ʚ ʢʘʯʝʩʪʚʝ ʤʝʪʦʜʘ ʨʝʢʦʥʩʪʨʫʢʮʠʠ 

ʧʦʜʟʝʤʥʦʡ ʯʘʩʪʠ ʷʚʣʷʣʦʩʴ ʫʩʠʣʝʥʠʝ ʢʦʥʩʪʨʫʢʮʠʡ 

ʬʫʥʜʘʤʝʥʪʦʚ ʠ ʛʨʫʥʪʦʚ ʦʩʥʦʚʘʥʠʷ ʧʫʪʝʤ ʚʦʩʩʪʘ-

ʥʦʚʣʝʥʠʷ ʩʧʣʦʰʥʦʩʪʠ ʙʫʪʦʚʦʡ ʢʣʘʜʢʠ, ʘ ʪʘʢʞʝ 

ʫʢʨʝʧʣʝʥʠʝ ʢʦʥʪʘʢʪʥʦʡ ʟʦʥʳ, ʧʫʪʝʤ ʠʥʲʝʮʠʨʦʚʘ-

ʥʠʷ. ɼʘʥʥʦʝ ʨʝʰʝʥʠʝ ʩʦʩʪʦʷʣʦ ʠʟ ʩʦʚʤʝʩʪʥʦʛʦ 

ʫʢʨʝʧʣʝʥʠʷ ʢʦʥʩʪʨʫʢʮʠʡ ʬʫʥʜʘʤʝʥʪʘ, ʚ ʩʚʷʟʠ ʩ ʝʛʦ 

ʥʝ ʜʦʩʪʘʪʦʯʥʳʤ ʩʦʩʪʦʷʥʠʝʤ ʜʣʷ ʚʦʩʧʨʠʷʪʠʷ ʥʘʛʨʫ-

ʟʦʢ, ʘ ʪʘʢʞʝ ʫʢʨʝʧʣʝʥʠʷ ʢʦʥʪʘʢʪʥʦʡ ʟʦʥʳ ʦʩʥʦʚʘ-

ʥʠʷ ʜʣʷ ʚʦʩʧʨʠʷʪʠʷ ʚʦʟʜʝʡʩʪʚʠʷ ʛʨʫʥʪʦʚʦʡ ʪʦʣʱʠ 

ʥʘ ʩʦʦʨʫʞʝʥʠʝ. 
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ECONOMIC EFFICIENCY OF MOTOR TRANSPORT TRANSFER OF THE ENTERPRISE TO GAS-

MOTOR FUEL  

 

ɸʥʥʦʪʘʮʠʷ 

ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʙʳʣ ʧʨʦʠʟʚʝʜʝʥ ʵʢʦʥʦʤʠʯʝʩʢʠʡ ʨʘʩʯʝʪ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʝʨʝʚʦʜʘ ʘʚʪʦʪʨʘʥʩʧʦʨʪʘ 

ʧʨʝʜʧʨʠʷʪʠʷ ʥʘ ʛʘʟʦʤʦʪʦʨʥʦʝ ʪʦʧʣʠʚʦ, ʘ ʠʤʝʥʥʦ ʥʘ ʤʝʪʘʥ.  

Abstract 

In this article, an economic calculation was made of the efficiency of the transfer of the enterpriseôs motor 

transport to gas-engine fuel, namely methane. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʛʘʟʦʤʦʪʦʨʥʦʝ ʪʦʧʣʠʚʦ, ʛʘʟ, ʢʦʤʧʨʠʤʠʨʦʚʘʥʥʳʡ ʛʘʟ, ʤʝʪʘʥ, ʫʩʪʘʥʦʚʢʘ ɻɹʆ ʥʘ ʘʚ-

ʪʦʤʦʙʠʣʴ, ʵʢʦʥʦʤʠʯʝʩʢʘʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʧʝʨʝʚʦʜʘ ʘʚʪʦʤʦʙʠʣʷ ʥʘ ʛʘʟ. 

Key words: gas engine fuel, gas, compressed gas, methane, installation of LPG on a car, economic efficiency 

of converting a car to gas. 

 

ɺʦ ʚʩʝʤ ʤʠʨʝ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʚ ʈʦʩʩʠʠ, ʤʥʦʛʠʝ 

ʘʚʪʦʚʣʘʜʝʣʴʮʳ ʩʪʘʣʠ ʚʩʝ ʯʘʱʝ ʠʩʧʦʣʴʟʦʚʘʪʴ ʜʣʷ ʟʘ-

ʧʨʘʚʢʠ ʘʚʪʦʤʦʙʠʣʝʡ ʛʘʟʦʤʦʪʦʨʥʦʝ ʪʦʧʣʠʚʦ. ɺ ʈʦʩ-

ʩʠʶ ʵʪʦ ʧʨʠʰʣʦ ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʝ ʜʘʚʥʦ. ʉ ʜʚʫʭʪʳ-

ʩʷʯʥʳʭ ʛʦʜʦʚ, ʚ ʩʚʷʟʠ ʩ ʨʦʩʪʦʤ ʮʝʥ ʥʘ ʙʝʥʟʠʥ, ʨʝʟʢʦ 

ʚʳʨʦʩ ʠ ʧʨʦʜʦʣʞʘʝʪ ʨʘʩʪʠ ʩʧʨʦʩ ʥʘ ʧʝʨʝʦʙʦʨʫʜʦʚʘ-

ʥʠʝ ʘʚʪʦʤʦʙʠʣʷ ʥʘ ʛʘʟʦʤʦʪʦʨʥʦʝ ʪʦʧʣʠʚʦ. ɺ ʥʘʯʘʣʝ 

ʜʘʥʥʳʤ ʚʦʧʨʦʩʦʤ ʦʟʘʜʘʯʠʣʠʩʴ ʨʘʟʣʠʯʥʳʝ ʧʨʝʜʧʨʠ-

ʷʪʠʷ ʠ ʢʦʤʤʝʨʯʝʩʢʠʝ ʬʠʨʤʳ, ʜʘʣʝʝ ʠ ʯʘʩʪʥʳʝ ʣʠʮʘ. 

ʉʪʘʪʠʩʪʠʢʘ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʥʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ 

ʙʦʣʝʝ 230 ʪʳʩʷʯ ʘʚʪʦ ʧʝʨʝʦʙʦʨʫʜʦʚʘʣʠ ʥʘ ʛʘʟʦʤʦ-

ʪʦʨʥʦʝ ʪʦʧʣʠʚʦ.  
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ʀʟ ʛʨʘʬʠʢʘ ʚʠʜʥʦ, ʯʪʦ ʩ ʢʘʞʜʳʤ ʛʦʜʦʤ ʧʨʦ-

ʮʝʥʪ ʧʝʨʝʦʙʦʨʫʜʦʚʘʥʥʳʭ ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʨʝʜʩʪʚ 

ʬʠʟʠʯʝʩʢʠʭ ʣʠʮ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʦʪʥʦʩʠʪʝʣʴʥʦ ʶʨʠ-

ʜʠʯʝʩʢʠʭ. ʕʪʦ ʛʦʚʦʨʠʪ ʦ ʪʦʤ, ʯʪʦ ʘʚʪʦʚʣʘʜʝʣʴʮʳ, 

ʠʤʝʶʱʠʝ ʩʦʙʩʪʚʝʥʥʳʝ ʘʚʪʦ, ʚʩʝ ʯʘʱʝ ʧʝʨʝʚʦʜʷʪ 

ʩʚʦʡ ʘʚʪʦʤʦʙʠʣʴ ʥʘ ʛʘʟʦʤʦʪʦʨʥʦʝ ʪʦʧʣʠʚʦ.  

ʅʘ ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʄʠʥʵʥʝʨʛʦ ʈʦʩʩʠʠ ʨʘʟʨʘʙʦ-

ʪʘʣʦ ʬʝʜʝʨʘʣʴʥʫʶ ʧʦʜʧʨʦʛʨʘʤʤʫ çʈʘʟʚʠʪʠʝ ʨʳʥʢʘ 

ʛʘʟʦʤʦʪʦʨʥʦʛʦ ʪʦʧʣʠʚʘè, ʟʘ ʩʯʝʪ ʢʦʪʦʨʦʡ ʘʚʪʦʚʣʘ-

ʜʝʣʴʮʳ ʤʦʛʫʪ ʧʦʣʫʯʠʪʴ ʩʫʙʩʠʜʠʶ ʥʘ ʧʝʨʝʦʙʦʨʫʜʦ-

ʚʘʥʠʝ ʩʦʙʩʪʚʝʥʥʦʛʦ ʘʚʪʦʤʦʙʠʣʷ ʥʘ ʤʝʪʘʥ. 

ɺ ʄʠʥɻʥʝʨʛʦ ʧʨʝʜʣʦʞʠʣʠ ʚʳʜʝʣʷʪʴ ʠʟ ʙʶʜ-

ʞʝʪʘ 27 ʪʳʩ. ʨʫʙ. ʚʣʘʜʝʣʴʮʘʤ ʣʝʛʢʦʚʳʭ ʘʚʪʦʤʦʙʠ-

ʣʝʡ. ʇʨʠ ʵʪʦʤ ʨʝʬʝʨʝʥʪʥʘʷ ʩʪʦʠʤʦʩʪʴ ʧʝʨʝʦʙʦʨʫ-

ʜʦʚʘʥʠʷ ʤʘʰʠʥʳ ʥʘ ɻɹʆ ʦʧʨʝʜʝʣʝʥʘ ʥʘ ʦʪʤʝʪʢʝ 

ʚ 90 ʪʳʩ. ʨʫʙ. ɺʣʘʜʝʣʴʮʳ ʣʝʛʢʦʛʦ ʢʦʤʤʝʨʯʝʩʢʦʛʦ 

ʪʨʘʥʩʧʦʨʪʘ ʧʦʣʫʯʘʪ 48 ʪʳʩ. ʨʫʙ., ʘʚʪʦʙʫʩʦʚ ʤʘʣʦʡ 

ʚʤʝʩʪʠʤʦʩʪʠ (ʜʣʠʥʦʡ ʜʦ 8 ʤʝʪʨʦʚ) ð 63 ʪʳʩ. ʨʫʙ., 

ʜʨʫʛʠʭ ʘʚʪʦʙʫʩʦʚ ð 111 ʪʳʩ. ʨʫʙ., ʛʨʫʟʦʚʠʢʦʚ ð 

114 ʪʳʩ. ʨʫʙ., ʘ ʤʘʛʠʩʪʨʘʣʴʥʳʭ ʪʷʛʘʯʝʡ ð 147 ʪʳʩ. 

ʨʫʙ [1]. 

ɺ ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ ʛʘʟʦʤʦʪʦʨʥʦʝ ʪʦʧʣʠʚʦ 

ʠʩʧʦʣʴʟʫʶʪ ʜʚʫʭ ʚʠʜʦʚ: ʩʞʠʞʝʥʥʳʡ ʫʛʣʝʚʦʜʦʨʦʜ-

ʥʳʡ ʛʘʟ ʠ ʩʞʘʪʳʡ ʧʨʠʨʦʜʥʳʡ ʛʘʟ.  

ʉʞʠʞʝʥʥʳʡ ʫʛʣʝʚʦʜʦʨʦʜʥʳʡ ʛʘʟ ʧʨʝʜʩʪʘʚʣʷʝʪ 

ʩʦʙʦʡ ʩʤʝʩʴ ʧʨʦʧʘʥʘ, ʙʫʪʘʥʘ ʠ ʜʨʫʛʠʭ ʫʛʣʝʚʦʜʦʨʦ-

ʜʦʚ. ɻʣʘʚʥʦʝ ʧʨʝʠʤʫʱʝʩʪʚʦ ʧʨʦʧʘʥʘ ʠ ʙʫʪʘʥʘ ʷʚʣʷ-

ʝʪʩʷ ʚʳʩʦʢʘʷ ʢʨʠʪʠʯʝʩʢʘʷ ʪʝʤʧʝʨʘʪʫʨʘ. ʋ ʧʨʦʧʘʥʘ 

ʦʥʘ ʨʘʚʥʘ 96,8 ÁC, ʫ ʙʫʪʘʥʘ 152,0 ÁC, ʯʪʦ ʧʦʟʚʦʣʷʝʪ 

ʣʝʛʢʦ ʩʞʠʞʘʪʴ ʵʪʠ ʛʘʟʳ ʠ ʭʨʘʥʠʪʴ ʚ ʞʠʜʢʦʤ ʩʦʩʪʦ-

ʷʥʠʠ ʧʨʠ ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʝʚʳʩʦʢʦʤ ʜʘʚʣʝʥʠʠ ʜʦ 1,6 

ʄʇʘ. ʀʟ ʵʪʦʛʦ ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ, ʯʪʦ ʝʤʢʦʩʪʴ 

ʜʣʷ ʭʨʘʥʝʥʠʷ ʛʘʟʘ ʙʫʜʝʪ ʜʦʩʪʘʪʦʯʥʦ ʣʝʛʢʠʤ. ɺʤʝʩʪʝ 

ʩ ʪʝʤ ʙʘʣʣʦʥ ʜʣʷ ʩʞʠʞʝʥʥʦʛʦ ʫʛʣʝʚʦʜʦʨʦʜʥʦʛʦ ʛʘʟʘ 

ï ʵʪʦ ʩʦʩʫʜ ʧʦʜ ʜʘʚʣʝʥʠʝʤ, ʠ ʝʤʫ ʥʝʚʦʟʤʦʞʥʦ ʧʨʠ-

ʜʘʪʴ ʣʶʙʫʶ ʬʦʨʤʫ [2].  

ʉʫʱʝʩʪʚʫʝʪ ʜʚʘ ʚʠʜʳ ʛʘʟʦʚʳʭ ʙʘʣʣʦʥʦʚ: 

1. ʊʦʨʦʠʜʘʣʴʥʳʡ 

2. ʎʠʣʠʥʜʨʠʯʝʩʢʠʡ 

ʀʟ-ʟʘ ʥʝ ʤʘʣʦʛʦ ʨʘʟʤʝʨʘ ʙʘʣʣʦʥʘ ʚʦʟʥʠʢʘʶʪ 

ʧʨʦʙʣʝʤʳ ʩ ʨʘʟʤʝʱʝʥʠʝʤ ʝʛʦ ʥʘ ʘʚʪʦʤʦʙʠʣʝ. ʇʨʦ-

ʧʘʥ-ʙʫʪʘʥ ʪʷʞʝʣʝʝ ʚʦʟʜʫʭʘ ʚ 1,5ï2 ʨʘʟʘ ʠ ʧʨʠ ʫʪʝʯʢʝ 

ʩʢʘʧʣʠʚʘʝʪʩʷ ʫ ʟʝʤʣʠ, ʩʦʟʜʘʚʘʷ ʚʟʨʳʚʦʦʧʘʩʥʫʶ ʠ 

ʚʨʝʜʥʫʶ ʜʣʷ ʟʜʦʨʦʚʴʷ ʩʨʝʜʫ. ʆʢʪʘʥʦʚʦʝ ʯʠʩʣʦ ʜʘʥ-

ʥʦʛʦ ʛʘʟʘ ʧʨʠʙʣʠʟʠʪʝʣʴʥʦ ʨʘʚʥʦ 105. ʏʪʦ ʢʘʩʘʝʪʩʷ 

ʜʠʟʝʣʴʥʳʭ ʜʚʠʛʘʪʝʣʝʡ, ʪʦ ʟʜʝʩʴ ʧʨʦʧʘʥ-ʙʫʪʘʥ ʥʝ 

ʠʤʝʝʪ ʧʝʨʩʧʝʢʪʠʚ, ʥʘ ʵʪʦ ʠʤʝʝʪʩʷ ʥʝʩʢʦʣʴʢʦ ʧʨʠ-

ʯʠʥ: 

1. ɺ ʜʠʟʝʣʴʥʦʤ ʜʚʠʛʘʪʝʣʝ ʩʤʝʩʴ ʚʦʩʧʣʘʤʝʥʷ-
ʝʪʩʷ ʠʟ-ʟʘ ʜʘʚʣʝʥʠʷ, ʘ ʜʣʷ ʛʘʟʦʤʦʪʦʨʥʦʛʦ ʪʦʧʣʠʚʘ 

ʪʨʝʙʫʝʪʩʷ ʠʩʢʨʘ. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʧʦʪʨʝʙʫʝʪʩʷ ʧʦʣ-

ʥʘʷ ʧʝʨʝʜʝʣʢʘ ʜʚʠʛʘʪʝʣʷ. 

2. ʊʝʤʧʝʨʘʪʫʨʘ ʚʦʩʧʣʘʤʝʥʝʥʠʷ ʜʠʟʝʣʷ 380-

390 Áʉ, ʘ ʛʘʟʘ ʦʢʦʣʦ 700 Áʉ (ʥʝ ʠʤʝʝʪ ʟʥʘʯʝʥʠʝ ʢʘ-

ʢʦʡ ʙʫʜʝʪ ʛʘʟ). 

ʅʦ ʚʩʝ-ʪʘʢʠ ʝʩʪʴ ʤʝʪʦʜ ʫʩʪʘʥʦʚʢʠ ɻɹʆ ʥʘ ʜʠ-

ʟʝʣʴʥʳʡ ʜʚʠʛʘʪʝʣʴ. ʉʫʪʴ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ ʘʚ-

ʪʦʤʦʙʠʣʴ ʨʘʙʦʪʘʝʪ ʢʘʢ ʥʘ ʜʠʟʝʣʴʥʦʤ ʪʦʧʣʠʚʝ, ʪʘʢ ʠ 

ʥʘ ʛʘʟʦʚʦʤ. ɺ ʪʘʢʪʝ ʚʧʫʩʢʘ ʚʤʝʩʪʝ ʩ ʚʦʟʜʫʭʦʤ ʚ ʮʠ-

ʣʠʥʜʨ ʧʦʜʘʝʪʩʷ ʛʘʟ. ʇʨʠ ʚʧʨʳʩʢʠʚʘʥʠʠ ʚ ʮʠʣʠʥʜʨ 

ʜʚʠʛʘʪʝʣʷ ʟʘʧʘʣʴʥʦʡ ʧʦʨʮʠʠ ʜʠʟʝʣʴʥʦʛʦ ʪʦʧʣʠʚʘ, 

ʧʨʦʠʩʭʦʜʠʪ ʝʝ ʚʦʩʧʣʘʤʝʥʝʥʠʝ ʚ ʤʝʩʪʝ ʩ ʛʘʟʦʤ ʢʦʪʦ-

ʨʳʡ ʫʞʝ ʥʘʭʦʜʠʪʩʷ ʚ ʮʠʣʠʥʜʨʝ ʜʚʠʛʘʪʝʣʷ. ʉʪʦʠʪ ʦʪ-

ʤʝʪʠʪʴ, ʯʪʦ ʜʠʟʝʣʴʥʦʝ ʪʦʧʣʠʚʦ ʠʩʧʦʣʴʟʫʝʪʩʷ ʧʦʩʪʦ-

ʷʥʥʦ, ʥʦ ʪʦʧʣʠʚʥʘʷ ʘʧʧʘʨʘʪʫʨʘ ʥʘʩʪʨʘʠʚʘʝʪʩʷ ʩʦʦʪ-

ʚʝʪʩʪʚʫʶʱʠʤ ʦʙʨʘʟʦʤ, ʜʣʷ ʧʦʜʘʯʠ ʥʝʙʦʣʴʰʦʡ 

ʧʦʨʮʠʠ ʜʠʟʝʣʴʥʦʛʦ ʪʦʧʣʠʚʘ. ʇʨʠ ʫʩʪʘʥʦʚʢʝ ɻɹʆ 

ʝʛʦ ʨʘʩʭʦʜ ʩʦʢʨʘʪʠʪʩʷ ʥʘ 50-70 %. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, 

ʫʩʪʘʥʦʚʢʘ ʛʘʟʦʙʘʣʣʦʥʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ʥʘ ʜʠʟʝʣʴ-

ʥʳʝ ʜʚʠʛʘʪʝʣʷ ʠʤʝʝʪ ʤʝʩʪʦ ʙʳʪʴ [3] . 

ʂ ʩʞʘʪʦʤʫ ʧʨʠʨʦʜʥʦʤʫ ʛʘʟʫ ʦʪʥʦʩʷʪ ʤʝʪʘʥ. 

ʊʘʢ ʢʘʢ ʵʪʦ ʛʘʟ ʙʝʟ ʟʘʧʘʭʘ, ʚ ʥʝʛʦ ʜʦʙʘʚʣʷʶʪ ʦʜʦ-

ʨʘʥʪʳ, ʯʪʦʙʳ ʧʨʠ ʝʛʦ ʫʪʝʯʢʝ, ʤʦʞʥʦ ʙʳʣʦ ʵʪʦ ʨʘʩ-

ʧʦʟʥʘʪʴ. ʂʨʠʪʠʯʝʩʢʘʷ ʪʝʤʧʝʨʘʪʫʨʘ ʤʝʪʘʥʘ ʩʦʩʪʘʚ-

ʣʷʝʪ ï82,3 Áʉ, ʠ ʝʛʦ ʩʞʠʞʝʥʠʝ ʚʝʩʴʤʘ ʟʘʪʨʘʪʥʦ, ʧʦ-

ʵʪʦʤʫ ʤʝʪʘʥ ʢʘʢ ʛʘʟʦʤʦʪʦʨʥʦʝ ʪʦʧʣʠʚʦ 

ʠʩʧʦʣʴʟʫʝʪʩʷ ʚ ʦʩʥʦʚʥʦʤ ʚ ʢʦʤʧʨʠʤʠʨʦʚʘʥʥʦʤ 

(ʩʞʘʪʦʤ) ʚʠʜʝ, ʧʨʠ ʵʪʦʤ ʛʘʟ ʩʞʠʤʘʝʪʩʷ ʚ 20-25 ʄʇʘ 

[2]. 

ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʙʫʜʝʪ ʧʨʦʠʟʚʝʜʝʥ ʵʢʦʥʦʤʠʯʝ-

ʩʢʠʡ ʨʘʩʯʝʪ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʝʨʝʚʦʜʘ ʘʚʪʦʪʨʘʥʩ-

ʧʦʨʪʘ ʧʨʝʜʧʨʠʷʪʠʷ ʥʘ ʛʘʟʦʤʦʪʦʨʥʦʝ ʪʦʧʣʠʚʦ, ʘ 

ʠʤʝʥʥʦ ʥʘ ʤʝʪʘʥ. 

ɸʚʪʦʧʘʨʢ ʧʨʝʜʧʨʠʷʪʠʷ ʩʦʜʝʨʞʠʪ ʩʣʝʜʫʶʱʠʝ 

ʘʚʪʦʤʦʙʠʣʠ: 
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ʊʘʙʣʠʮʘ 1 

ʉʦʩʪʘʚ ʘʚʪʦʧʘʨʢʘ ʧʨʝʜʧʨʠʷʪʠʷ 

ˉ 

ʧ/ʧ 

ʉʦʩʪʘʚ ʘʚʪʦ ʉʨʝʜʥʠʡ ʨʘʩʭʦʜ ʪʦʧ-

ʣʠʚʘ ʣ/100 ʢʤ 

ɻʦʜʦʚʦʡ ʧʨʦʙʝʛ, 

ʢʤ 

ʂʦʣʠʯʝʩʪʚʦ ʘʚʪʦʤʦʙʠʣʝʡ, 

ʰʪ. 

1 ʂʘʤɸɿ 65201 35,4 20000,00 3 

2 ɻʨʫʟʦʚʘʷ ʛʘʟʝʣʴ  

ɻɸɿ 2310 14 30000,00 5 

3 ʃʝʛʢʦʚʳʝ ʘʚʪʦ: 

Renault Logan 8,4 

25000,00 

2 

LADA Granta 7,6 1 

Ford Focus 10,7 3 

 

ʊʘʙʣʠʮʘ 2  

ʉʪʦʠʤʦʩʪʴ ʚʠʜʦʚ ʪʦʧʣʠʚʘ 

ˉ ʧ/ʧ ɺʠʜ ʪʦʧʣʠʚʘ ʉʪʦʠʤʦʩʪʴ ʦʜʥʦʛʦ ʣʠʪʨʘ, ʨʫʙ. 

1 ɼʠʟʝʣʴʥʦʝ 51,9 

2 ɹʝʥʟʠʥ ɸʀ-92 42,21 

3 ʄʝʪʘʥ 15,75 

4 ʇʨʦʧʘʥ-ʙʫʪʘʥ 21,50 

 

ʊʘʙʣʠʮʘ 3  

ʉʨʝʜʥʷʷ ʩʪʦʠʤʦʩʪʴ ʧʝʨʝʦʙʦʨʫʜʦʚʘʥʠʷ ʘʚʪʦʤʦʙʠʣʝʡ 

ɸʚʪʦʤʦʙʠʣʴ ʉʪʦʠʤʦʩʪʴ ɻɹʆ, ʨʫʙ. 

ʂʘʤɸɿ 110000 

ɻʨʫʟʦʚʘʷ ʛʘʟʝʣʴ 100000 

ʃʝʛʢʦʚʳʝ ʘʚʪʦ 90000 

 

ʀʩʧʦʣʴʟʫʷ ʜʘʥʥʳʝ ʪʘʙʣʠʮ 1-3, ʙʳʣ ʧʨʦʠʟʚʝʜʝʥ 

ʨʘʩʯʝʪ. 

ʈʘʩʯʝʪ ʚʳʧʦʣʥʝʥ ʜʣʷ ʢʘʞʜʦʡ ʤʘʨʢʠ ʘʚʪʦʤʦ-

ʙʠʣʷ ʦʪʜʝʣʴʥʦ. ʋʯʠʪʳʚʘʝʪʩʷ, ʯʪʦ ʧʨʠ ʵʢʩʧʣʫʘʪʘʮʠʠ 

ʘʚʪʦʤʦʙʠʣʷ ʥʘ ʤʝʪʘʥʝ, ʨʘʩʭʦʜ ʪʦʧʣʠʚʘ ʦʩʪʘʥʝʪʩʷ 

ʥʝʠʟʤʝʥʥʳʤ. 

1. ʂʘʤɸɿ 65201 

- ʉʪʦʠʤʦʩʪʴ ʪʦʧʣʠʚʘ, ʟʘʪʨʘʯʠʚʘʝʤʘʷ ʥʘ ʵʢʩʧʣʫ-

ʘʪʘʮʠʶ ʂʘʤɸɿʘ ʚ ʪʝʯʝʥʠʠ ʦʜʥʦʛʦ ʛʦʜʘ, ʩʦʩʪʘʚʠʣʘ 

367452 ʨ. 

- ʉʪʦʠʤʦʩʪʴ ʛʘʟʦʚʦʛʦ ʪʦʧʣʠʚʘ, ʢʦʪʦʨʫʶ ʟʘʪʨʘ-

ʪʠʤ ʥʘ ʵʢʩʧʣʫʘʪʘʮʠʶ ʘʚʪʦʤʦʙʠʣʷ ʂʘʤɸɿ ʚ ʪʝʯʝʥʠʠ 

ʦʜʥʦʛʦ ʛʦʜʘ, ʨʘʚʥʘ 111510 ʨ. 

ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʝʩʣʠ ʙʨʘʪʴ ʚ ʫʯʝʪ ʪʦ, ʯʪʦ ʘʚʪʦ-

ʤʦʙʠʣʴ ʥʘ ʜʠʟʝʣʴʥʦʤ ʜʚʠʛʘʪʝʣʝ ʥʝ ʤʦʞʝʪ ʨʘʙʦʪʘʪʴ 

ʪʦʣʴʢʦ ʥʘ ʛʘʟʦʤʦʪʦʨʥʦʤ ʪʦʧʣʠʚʝ, ʥʦ ʤʦʞʝʪ ʠʩʧʦʣʴ-

ʟʦʚʘʪʴ ʢʦʤʙʠʥʘʮʠʶ ʜʠʟʝʣʷ ʠ ʛʘʟʘ ʚ ʧʨʦʮʝʥʪʥʦʤ ʩʦ-

ʦʪʥʦʰʝʥʠʠ 50/50, ʨʘʩʭʦʜ ʦʙʦʠʭ ʚʠʜʦʚ ʪʦʧʣʠʚʘ 

ʫʤʝʥʴʰʠʪʩʷ ʚ ʜʚʘ ʨʘʟʘ. ʊʦʛʜʘ ʩʪʦʠʤʦʩʪʴ ʪʦʧʣʠʚʘ 

(ʜʠʟʝʣʷ ʠ ʛʘʟʘ), ʟʘʪʨʘʯʠʚʘʝʤʘʷ ʥʘ ʵʢʩʧʣʫʘʪʘʮʠʶ ʘʚ-

ʪʦʤʦʙʠʣʷ ʟʘ ʛʦʜ, ʩʦʩʪʘʚʠʪ 239481 ʨ. 

- ʈʘʟʥʦʩʪʴ ʟʘʪʨʘʪ ʥʘ ʩʪʦʠʤʦʩʪʴ ʪʦʧʣʠʚʘ ʜʣʷ 

ʵʢʩʧʣʫʘʪʘʮʠʠ ʘʚʪʦʤʦʙʠʣʷ ʂʘʤʘʟ 65201 ʚ ʪʝʯʝʥʠʠ 

ʦʜʥʦʛʦ ʛʦʜʘ ʠ ʝʞʝʤʝʩʷʯʥʦ ʩʦʩʪʘʚʣʷʝʪ 127971 ʠ 

10667,25 ʨ. 

- ʉʨʦʢ ʦʢʫʧʘʝʤʦʩʪʠ ʛʘʟʦʙʘʣʣʦʥʥʦʛʦ ʦʙʦʨʫʜʦ-

ʚʘʥʠʷ ʜʣʷ ʘʚʪʦʤʦʙʠʣʷ ʂʘʤʘʟ 65201 ʩʦʩʪʘʚʣʷʝʪ 11 

ʤʝʩʷʮʝʚ. 

- ʉʨʦʢ ʦʢʫʧʘʝʤʦʩʪʠ ʛʘʟʦʙʘʣʣʦʥʥʦʛʦ ʦʙʦʨʫʜʦ-

ʚʘʥʠʷ ʩ ʫʯʝʪʦʤ ʩʫʙʩʠʜʠʡ ʨʘʚʝʥ 5 ʤʝʩʷʮʝʚ. 

2. ɻʨʫʟʦʚʘʷ ʛʘʟʝʣʴ ɻɸɿ 2310 

- ʉʪʦʠʤʦʩʪʴ ʪʦʧʣʠʚʘ, ʟʘʪʨʘʯʠʚʘʝʤʦʛʦ ʥʘ ʵʢʩ-

ʧʣʫʘʪʘʮʠʶ ɻɸɿ 2310 ʚ ʪʝʯʝʥʠʠ ʦʜʥʦʛʦ ʛʦʜʘ, ʩʦʩʪʘʚ-

ʣʷʝʪ 177282 ʨ. 

- ʉʪʦʠʤʦʩʪʴ ʛʘʟʦʚʦʛʦ ʪʦʧʣʠʚʘ, ʢʦʪʦʨʫʶ ʟʘʪʨʘ-

ʪʠʤ ʥʘ ʵʢʩʧʣʫʘʪʘʮʠʶ ʘʚʪʦʤʦʙʠʣʷ ʚ ʪʝʯʝʥʠʠ ʦʜʥʦʛʦ 

ʛʦʜʘ, ʨʘʚʥʘ 66150 ʨ. 

- ʈʘʟʥʦʩʪʴ ʟʘʪʨʘʪ ʥʘ ʩʪʦʠʤʦʩʪʴ ʪʦʧʣʠʚʘ ʜʣʷ 

ʵʢʩʧʣʫʘʪʘʮʠʠ ʘʚʪʦʤʦʙʠʣʷ ɻɸɿ 2310 ʚ ʪʝʯʝʥʠʠ ʦʜ-

ʥʦʛʦ ʛʦʜʘ ʠ ʝʞʝʤʝʩʷʯʥʦ ʩʦʩʪʘʚʣʷʝʪ 111132 ʠ 9261 ʨ. 

- ʉʨʦʢ ʦʢʫʧʘʝʤʦʩʪʠ ʛʘʟʦʙʘʣʣʦʥʥʦʛʦ ʦʙʦʨʫʜʦ-

ʚʘʥʠʷ ʜʣʷ ʘʚʪʦʤʦʙʠʣʷ ʧʨʠʙʣʠʟʠʪʝʣʴʥʦ ʨʘʚʝʥ 11 ʤʝ-

ʩʷʮʘʤ. 

- ʉʨʦʢ ʦʢʫʧʘʝʤʦʩʪʠ ʛʘʟʦʙʘʣʣʦʥʥʦʛʦ ʦʙʦʨʫʜʦ-

ʚʘʥʠʷ ʩ ʫʯʝʪʦʤ ʩʫʙʩʠʜʠʡ ʨʘʚʝʥ 6 ʤʝʩʷʮʘʤ. 

3. Renault Logan 

- ʉʪʦʠʤʦʩʪʴ ʪʦʧʣʠʚʘ, ʟʘʪʨʘʯʠʚʘʝʤʦʛʦ ʥʘ ʵʢʩ-

ʧʣʫʘʪʘʮʠʶ ʘʚʪʦʤʦʙʠʣʷ Renault Logan ʚ ʪʝʯʝʥʠʠ ʦʜ-

ʥʦʛʦ ʛʦʜʘ, ʩʦʩʪʘʚʠʪ 88641 ʨ. 

- ʉʪʦʠʤʦʩʪʴ ʛʘʟʦʚʦʛʦ ʪʦʧʣʠʚʘ, ʢʦʪʦʨʫʶ ʟʘʪʨʘ-

ʪʠʤ ʥʘ ʵʢʩʧʣʫʘʪʘʮʠʶ ʘʚʪʦʤʦʙʠʣʷ ʚ ʪʝʯʝʥʠʠ ʦʜʥʦʛʦ 

ʛʦʜʘ, ʩʦʩʪʘʚʠʣʘ 33075 ʨ.  

- ʈʘʟʥʦʩʪʴ ʟʘʪʨʘʪ ʥʘ ʩʪʦʠʤʦʩʪʴ ʪʦʧʣʠʚʘ ʜʣʷ 

ʵʢʩʧʣʫʘʪʘʮʠʠ ʘʚʪʦʤʦʙʠʣʷ ʚ ʪʝʯʝʥʠʠ ʦʜʥʦʛʦ ʛʦʜʘ ʠ 

ʝʞʝʤʝʩʷʯʥʦ ʩʦʩʪʘʚʣʷʝʪ 55566 ʠ 4630,5 ʨ. 

- ʉʨʦʢ ʦʢʫʧʘʝʤʦʩʪʠ ʛʘʟʦʙʘʣʣʦʥʥʦʛʦ ʦʙʦʨʫʜʦ-

ʚʘʥʠʷ ʜʣʷ ʘʚʪʦʤʦʙʠʣʷ ʩʦʩʪʘʚʣʷʝʪ 18 ʤʝʩʷʮʝʚ. 

- ʉʨʦʢ ʦʢʫʧʘʝʤʦʩʪʠ ʛʘʟʦʙʘʣʣʦʥʥʦʛʦ ʦʙʦʨʫʜʦ-

ʚʘʥʠʷ ʩ ʫʯʝʪʦʤ ʩʫʙʩʠʜʠʡ ʨʘʚʝʥ 12 ʤʝʩʷʮʘʤ. 

4. LADA Granta 

- ʉʪʦʠʤʦʩʪʴ ʪʦʧʣʠʚʘ, ʟʘʪʨʘʯʠʚʘʝʤʘʷ ʥʘ ʵʢʩʧʣʫ-

ʘʪʘʮʠʶ ʘʚʪʦʤʦʙʠʣʷ LADA  Granta ʚ ʪʝʯʝʥʠʠ ʦʜʥʦʛʦ 

ʛʦʜʘ, ʨʘʚʥʘ 80199 ʨ.  

- ʉʪʦʠʤʦʩʪʴ ʛʘʟʦʚʦʛʦ ʪʦʧʣʠʚʘ, ʢʦʪʦʨʫʶ ʟʘʪʨʘ-

ʪʠʤ ʥʘ ʵʢʩʧʣʫʘʪʘʮʠʶ ʘʚʪʦʤʦʙʠʣʷ ʚ ʪʝʯʝʥʠʠ ʦʜʥʦʛʦ 

ʛʦʜʘ, ʨʘʚʥʘ 29925 ʨ.  

- ʈʘʟʥʦʩʪʴ ʟʘʪʨʘʪ ʥʘ ʩʪʦʠʤʦʩʪʴ ʪʦʧʣʠʚʘ ʜʣʷ 

ʵʢʩʧʣʫʘʪʘʮʠʠ ʘʚʪʦʤʦʙʠʣʷ ʚ ʪʝʯʝʥʠʠ ʦʜʥʦʛʦ ʛʦʜʘ ʠ 

ʝʞʝʤʝʩʷʯʥʦ ʩʦʩʪʘʚʣʷʝʪ 50274 ʠ 4189,5 ʨ. 
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- ʉʨʦʢ ʦʢʫʧʘʝʤʦʩʪʠ ʛʘʟʦʙʘʣʣʦʥʥʦʛʦ ʦʙʦʨʫʜʦ-

ʚʘʥʠʷ ʜʣʷ ʘʚʪʦʤʦʙʠʣʷ ʨʘʚʝʥ 20 ʤʝʩʷʮʘ. 

- ʉʨʦʢ ʦʢʫʧʘʝʤʦʩʪʠ ʛʘʟʦʙʘʣʣʦʥʥʦʛʦ ʦʙʦʨʫʜʦ-

ʚʘʥʠʷ ʩ ʫʯʝʪʦʤ ʩʫʙʩʠʜʠʡ ʨʘʚʝʥ 13 ʤʝʩʷʮʘʤ. 

5. Ford Focus 

- ʉʪʦʠʤʦʩʪʴ ʪʦʧʣʠʚʘ, ʟʘʪʨʘʯʠʚʘʝʤʦʛʦ ʥʘ ʵʢʩ-

ʧʣʫʘʪʘʮʠʶ ʘʚʪʦʤʦʙʠʣʷ Ford Focus ʚ ʪʝʯʝʥʠʠ ʦʜʥʦʛʦ 

ʛʦʜʘ, ʩʦʩʪʘʚʣʷʝʪ 112911,75 ʨ. 

- ʉʪʦʠʤʦʩʪʴ ʛʘʟʦʚʦʛʦ ʪʦʧʣʠʚʘ, ʢʦʪʦʨʫʶ ʟʘʪʨʘ-

ʪʠʤ ʥʘ ʵʢʩʧʣʫʘʪʘʮʠʶ ʘʚʪʦʤʦʙʠʣʷ Ford Focus ʚ ʪʝʯʝ-

ʥʠʠ ʦʜʥʦʛʦ ʛʦʜʘ, ʩʦʩʪʘʚʣʷʝʪ 42131,25 ʨ.  

- ʈʘʟʥʦʩʪʴ ʟʘʪʨʘʪ ʥʘ ʩʪʦʠʤʦʩʪʴ ʪʦʧʣʠʚʘ ʜʣʷ 

ʵʢʩʧʣʫʘʪʘʮʠʠ ʘʚʪʦʤʦʙʠʣʷ ʚ ʪʝʯʝʥʠʠ ʦʜʥʦʛʦ ʛʦʜʘ ʠ 

ʝʞʝʤʝʩʷʯʥʦ ʩʦʩʪʘʚʣʷʝʪ 70780,5 ʠ 5898,375 ʨ.  

- ʉʨʦʢ ʦʢʫʧʘʝʤʦʩʪʠ ʛʘʟʦʙʘʣʣʦʥʥʦʛʦ ʦʙʦʨʫʜʦ-

ʚʘʥʠʷ ʜʣʷ ʘʚʪʦʤʦʙʠʣʷ ʩʦʩʪʘʚʠʪ 14 ʤʝʩʷʮʝʚ. 

- ʉʨʦʢ ʦʢʫʧʘʝʤʦʩʪʠ ʛʘʟʦʙʘʣʣʦʥʥʦʛʦ ʦʙʦʨʫʜʦ-

ʚʘʥʠʷ ʩ ʫʯʝʪʦʤ ʩʫʙʩʠʜʠʡ ʨʘʚʝʥ 9 ʤʝʩʷʮʘʤ. 

 

 
 

ʀʪʘʢ, ʜʣʷ ʧʝʨʝʚʦʜʘ ʚʩʝʛʦ ʧʘʨʢʘ ʣʝʛʢʦʚʳʭ ʘʚʪʦʤʦʙʠʣʝʡ ʥʘ ʨʘʙʦʪʫ ʥʘ ʛʘʟʦʚʦʤ ʪʦʧʣʠʚʝ ʢʦʤʧʘʥʠʷ ʠʟʨʘʩ-

ʭʦʜʫʝʪ ʩ ʫʯʝʪʦʤ ʩʫʙʩʠʜʠʡ 719000 ʨʫʙ. ʠ ʧʦʣʫʯʠʪ ʵʢʦʥʦʤʠʶ ʥʘ ʩʪʦʠʤʦʩʪʠ ʪʦʧʣʠʚʘ ʟʘ ʛʦʜ ʚ ʨʘʟʤʝʨʝ 

1313320,5 ʨʫʙ. 

ʊʘʙʣʠʮʘ 4 

ʉʚʦʜʥʳʝ ʜʘʥʥʳʝ ʧʦ ʦʢʫʧʘʝʤʦʩʪʠ ʧʝʨʝʦʙʦʨʫʜʦʚʘʥʠʷ ʚʩʝʛʦ ʘʚʪʦʧʘʨʢʘ ʧʨʝʜʧʨʠʷʪʠʷ 

ˉ ʧ/ʧ ʄʘʨʢʘ ʘʚʪʦ-

ʤʦʙʠʣʷ 

ʂʦʣʠʯʝʩʪʚʦ ʘʚ-

ʪʦʤʦʙʠʣʝʡ, ʝʜ. 

ɿʘʪʨʘʪʳ ʥʘ 

ɻɹʆ, ʨʫʙ. 

ɿʘʪʨʘʪʳ ʥʘ 

ɻɹʆ ʩ ʫʯʝʪʦʤ 

ʩʫʙʩʠʜʠʡ, ʨʫʙ. 

ʕʢʦʥʦʤʠʷ ʥʘ ʪʦʧʣʠʚʝ, 

ʨʫʙ/ʛʦʜ. 

1 ʂʘʤʘʟ 65201 3 330000 141000 383913 

2 ɻɸɿ 2310 5 500000 260000 555660 

3 Renault Logan 2 160000 106000 111132 

4 LADA Granta 1 80000 53000 50274 

5 Ford Focus 3 240000 159000 212341,5 

ʀʊʆ

ɻʆ 

 14 1310000 719000 1313320,5 

 

ʇʝʨʝʚʦʜ ʘʚʪʦʤʦʙʠʣʷ ʥʘ ʛʘʟʦʤʦʪʦʨʥʦʝ ʪʦʧʣʠʚʦ 

ʷʚʣʷʝʪʩʷ ʵʢʦʥʦʤʠʯʝʩʢʠ ʦʙʦʩʥʦʚʘʥʥʳʤ ʢʘʢ ʜʣʷ 

ʧʨʝʜʧʨʠʷʪʠʡ, ʪʘʢ ʠ ʜʣʷ ʬʠʟʠʯʝʩʢʠʭ ʣʠʮ. ɻʘʟʦʤʦʪʦʨ-

ʥʦʝ ʪʦʧʣʠʚʦ ʥʘʥʦʩʠʪ ʤʝʥʴʰʠʡ ʫʱʝʨʙ ʦʢʨʫʞʘʶʱʝʡ 

ʩʨʝʜʝ, ʯʪʦ ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ ʷʚʣʷʝʪʩʷ ʚʝʩʦʤʦʡ ʧʨʠʯʠ-

ʥʦʡ ʜʣʷ ʫʩʪʘʥʦʚʢʠ ʥʘ ʘʚʪʦʤʦʙʠʣʴ ʚ ʥʘʰʝ ʚʨʝʤʷ. 

ʉʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨʳ 

1. ʄʀʅʀʉʊɽʈʉʊɺʆ ʕʅɽʈɻɽʊʀʂʀ 

ʈʆʉʉʀʁʉʂʆʁ ʌɽɼɽʈɸʎʀʀ 

https://minenergo.gov.ru/node/5117 

2. ɺʘʩʠʣʴʝʚ ʖ.ʅ., ɻʨʠʮʝʥʢʦ ɸ.ʀ., ɿʦʣʦʪʘʨʝʚ-
ʩʢʠʡ ʃ.ʉ. ʊʨʘʥʩʧʦʨʪ ʥʘ ʛʘʟʝ. ʄ.: ʅʝʜʨʘ, 1992. ï 342 

ʩ. 

3. ɻʨʠʛʦʨʴʝʚ ɽ.ɻ. ʠ ʜʨ. ɻʘʟʦʙʘʣʣʦʥʥʳʝ ʘʚʪʦ-
ʤʦʙʠʣʠ/ɻʨʠʛʦʨʴʝʚ ɽ.ɻ., ʂʦʣʫʙʘʝʚ ɹ.ɼ., ɽʨʦʭʦʚ 

ɺ.ʀ., ɿʫʙʘʨʝʚ ɸ.ɸ. ï ʄ.: ʄʘʰʠʥʦʩʪʨʦʝʥʠʝ, 1989. ï 

216 ʩ. 

4. ʃʠʭʘʥʦʚ ɺ.ɸ., ɼʝʚʝʪʴʷʨʦʚ ʈ.ʈ., ʇʨʠʤʝʥʝ-

ʥʠʝ ʠ ʵʢʩʧʣʫʘʪʘʮʠʷ ʛʘʟʦʙʘʣʣʦʥʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ: 

ʫʯʝʙʥʦʝ ʧʦʩʦʙʠʝ. ð ʂʠʨʦʚ: ɺʷʪʩʢʘʷ ɻʉʍɸ, 2006. 

ð 183ʩ. 

 

  

0

50000

100000

150000

200000

250000

300000

350000

400000

˴͊ͣ͊͘ срнлм ˥ˢ˭ номлRenault
Logan

LADA Granta Ford Focus

ͪͯ͋Φ

˨͙͔͘͡ΈҌ͔ͣͭ͊ͤ

˥͍ͦ͒ͦ͊Ύ ͪ͊ͤͦͫͭ͘Έ ͊ͭͪ͊ͭ͘ ͨͦ ͍͙͒͊ͣ ͙͍ͭͦͨ͊͡

˭͊ͭͪ͊ͭ· ͤ͊ ͙͔͒͘͡Έ͔ͤͦ ͙͙͡ ͔͙͍͔͋ͤͤͦͦ͘ ͙͍ͭͦͨͦ͡˭͊ͭͪ͊ͭ· ͤ͊ ͎͍͔͊ͦͦ͘ ͙͍ͭͦͨͦ͡



134 TECHNICAL SCIENCE / ζColloquium - journal Ȼ#11(35),2019 

ʋɼʂ: 004.6 
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ʌʠʣʠʘʣ ʌɻɹʆʋ ɺʆ çʅʀʋ çʄʕʀè ʚ ʛ. ʉʤʦʣʝʥʩʢʝ 

 

ʉʈɸɺʅʀʊɽʃʔʅɸʗ ʍɸʈɸʂʊɽʈʀʉʊʀʂɸ crm-ʉʀʉʊɽʄ ʂɸʂ ʀʅʉʊʈʋʄɽʅʊɸ 

ɺɿɸʀʄʆɼɽʁʉʊɺʀʗ ʉ ʂʃʀɽʅʊɸʄʀ 

 

Stavtsev N.O. 

Branch of the "National Research University "MPEI" in Smolensk 

 

COMPARATIVE CHARACTERISTICS OF CRM -SYSTEMS AS A TOOL FOR CUSTOMER 

INTERA CTIONS 

 

ɸʥʥʦʪʘʮʠʷ 

ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʦʩʥʦʚʥʳʝ ʠʥʩʪʨʫʤʝʥʪʳ ʦʨʛʘʥʠʟʘʮʠʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩ ʢʣʠʝʥʪʘʤʠ ʦʨ-

ʛʘʥʠʟʘʮʠʡ, ʠʤʝʶʱʠʭ ʩʚʦʶ ʩʝʪʴ ʘʚʪʦʟʘʧʨʘʚʦʯʥʳʭ ʩʪʘʥʮʠʡ. ɺʳʜʝʣʝʥʳ ʦʩʥʦʚʥʳʝ CRM-ʩʠʩʪʝʤʳ, ʠʩʧʦʣʴʟʫ-

ʝʤʳʝ ʜʣʷ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩ ʢʣʠʝʥʪʘʤʠ. ʇʨʦʚʝʜʝʥ ʩʨʘʚʥʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ ʚʳʙʨʘʥʥʳʭ ʩʠʩʪʝʤ. 

Abstract 

The article discusses the main tools for organizing interaction with customers of organizations that have their 

own network of gas stations. The main CRM systems used to interact with customers are highlighted. A compara-

tive analysis of the selected systems. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʩ ʢʣʠʝʥʪʘʤʠ, ʘʚʪʦʟʘʧʨʘʚʦʯʥʳʝ ʩʪʘʥʮʠʠ, CRM-ʩʠʩʪʝʤʳ, ɹʠʪʨʠʢʩ 

24, ʄʘʛʘʧʣʘʥ. 

Key words: customer interaction, gas stations, CRM systems, Bitrix 24, Magaplan. 

 

ʆʨʛʘʥʠʟʘʮʠʷʤ ʥʘ ʨʳʥʢʝ ɸɿʉ ʧʨʠ ʧʦʩʪʦʷʥʥʦ 

ʞʝʩʪʢʠʭ ʫʩʣʦʚʠʷʭ ʢʦʥʢʫʨʝʥʪʥʦʡ ʙʦʨʴʙʳ, ʪʨʝʙʫʝʪʩʷ 

ʥʝ ʦʪʩʪʘʚʘʪʴ ʦʪ ʪʨʝʥʜʦʚ ʚ ʤʠʨʝ ʩʦʚʨʝʤʝʥʥʳʭ ʠʥ-

ʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ. ʇʨʠ ʙʦʨʴʙʝ ʟʘ ʢʣʠʝʥ-

ʪʦʚ ʠ ʜʣʷ ʟʘʥʷʪʠʷ ʣʠʜʠʨʫʶʱʠʭ ʧʦʟʠʮʠʡ ʦʨʛʘʥʠʟʘ-

ʮʠʠ ʘʚʪʦʤʘʪʠʟʠʨʫʶʪ ʩʚʦʠ ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩ, ʚ ʪʦʤ 

ʯʠʩʣʝ ʠ ʧʨʦʮʝʩʩ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩ ʢʣʠʝʥʪʘʤʠ ʧʦ-

ʩʨʝʜʩʪʚʘʤ ʚʥʝʜʨʝʥʠʷ ʨʘʟʣʠʯʥʳʭ CRM-ʩʠʩʪʝʤʳ, 

ʨʘʟʨʘʙʦʪʢʠ ʠ ʫʣʫʯʰʝʥʠʷ ʩʚʦʠʭ ʚʝʙ-ʩʘʡʪʦʚ ʠ ʤʦ-

ʙʠʣʴʥʳʭ ʧʨʠʣʦʞʝʥʠʷ. ʈʝʘʣʠʟʫʝʤʳʝ ʜʝʡʩʪʚʠʷ ʩ ʠʥ-

ʬʦʨʤʘʮʠʦʥʥʳʤʠ ʪʝʭʥʦʣʦʛʠʷʤʠ ʩʧʦʩʦʙʩʪʚʫʶʪ ʦʧ-

ʪʠʤʠʟʘʮʠʠ ʤʘʨʢʝʪʠʥʛʘ, ʧʦʚʳʰʝʥʠʶ ʫʨʦʚʥʷ ʦʙʩʣʫ-

ʞʠʚʘʥʠʷ ʠ ʣʦʷʣʴʥʦʩʪʠ ʢʣʠʝʥʪʦʚ, ʧʦʩʪʨʦʝʥʠʶ ʙʦʣʝʝ 

ʵʬʬʝʢʪʠʚʥʦʡ ʩʪʨʘʪʝʛʠʶ ʨʘʟʚʠʪʠʷ ʦʨʛʘʥʠʟʘʮʠʠ, ʫʚʝ-

ʣʠʯʝʥʠʶ ʩʢʦʨʦʩʪʠ ʨʘʙʦʪʳ ʩʦʪʨʫʜʥʠʢʦʚ ʠ ʫʚʝʣʠʯʝ-

ʥʠʶ ʦʙʲʝʤʦʚ ʧʨʦʜʘʞ, ʘ ʟʥʘʯʠʪ ʧʦʚʳʰʝʥʠʶ ʧʨʠ-

ʙʳʣʠ. 

ɹʦʣʴʰʘʷ ʯʘʩʪʴ ʩʫʱʝʩʪʚʫʶʱʠʭ ʥʘ ʩʝʛʦʜʥʷʰʥʠʡ 

ʜʝʥʴ CRM-ʩʠʩʪʝʤ ʦʩʥʦʚʘʥʘ ʥʘ çʢʣʠʝʥʪ-ʩʝʨʚʝʨʥʦʡè 

ʘʨʭʠʪʝʢʪʫʨʝ [1], ʯʪʦ ʦʟʥʘʯʘʝʪ ʭʨʘʥʝʥʠʝ ʚʩʝʭ ʜʘʥʥʳʭ 

ʩʠʩʪʝʤʳ ʠ ʠʭ ʦʙʨʘʙʦʪʢʘ ʚ ʝʜʠʥʦʡ ʙʘʟʝ ʜʘʥʥʳʭ, ʜʦ-

ʩʪʫʧ ʢ ʢʦʪʦʨʦʡ ʢʘʞʜʳʡ ʧʦʣʴʟʦʚʘʪʝʣʴ ʦʩʫʱʝʩʪʚʣʷʝʪ 

ʩ ʧʦʤʦʱʴʶ ʫʜʘʣʝʥʥʦʛʦ ʜʦʩʪʫʧʘ. ɺ ʢʘʯʝʩʪʚʝ ʢʣʠʝʥ-

ʪʦʚ ʤʦʛʫʪ ʚʳʩʪʫʧʘʪʴ ʢʘʢ ʚʥʫʪʨʝʥʥʠʝ, ʪʘʢ ʠ ʚʥʝʰʥʠʝ 

ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʦʨʛʘʥʠʟʘʮʠʠ ʧʦʣʴʟʦʚʘʪʝʣʠ. ʉʝʨ-

ʚʝʨʥʘʷ ʯʘʩʪʴ ʩʠʩʪʝʤʳ ʧʨʝʜʩʪʘʚʣʝʥʘ ʩʠʩʪʝʤʦʡ 

ʫʧʨʘʚʣʝʥʠʷ ʙʘʟʘʤʠ ʜʘʥʥʳʭ ʜʣʷ ʭʨʘʥʝʥʠʷ ʠ ʦʙʨʘ-

ʙʦʪʢʠ ʠʥʬʦʨʤʘʮʠʠ ʠ OLAP-ʩʝʨʚʝʨʘ ʜʣʷ ʝʝ ʘʥʘʣʠʟʘ 

ʚ ʨʝʞʠʤʝ ʦʥʣʘʡʥ. ʆʯʝʥʴ ʨʝʜʢʦ ʚ ʢʘʯʝʩʪʚʝ ʩʝʨʚʝʨʘ 

ʠʩʧʦʣʴʟʫʝʪʩʷ ASP (ʧʨʦʚʘʡʜʝʨ ʫʩʣʫʛ ʜʣʷ ʜʦʩʪʫʧʘ ʢ 

ʧʨʠʣʦʞʝʥʠʷʤ). ɺ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩ-

ʧʝʯʝʥʠʝ, ʢʦʪʦʨʦʝ ʥʝʦʙʭʦʜʠʤʦ ʜʣʷ ʬʫʥʢʮʠʦʥʠʨʦʚʘ-

ʥʠʷ CRM-ʩʠʩʪʝʤ, ʨʘʩʧʦʣʦʞʝʥʦ ʥʘ ʩʝʨʚʝʨʝ ʧʦʩʪʘʚ-

ʱʠʢʘ, ʘ ʧʦʣʴʟʦʚʘʪʝʣʠ ʣʠʰʴ ʤʦʛʫʪ ʣʠʰʴ ʦʙʨʘʱʘʪʴʩʷ 

ʢ ʵʪʦʤʫ ʩʝʨʚʝʨʫ ʩ ʧʦʤʦʱʴʶ ʘʨʝʥʜʳ. ʊʘʢʞʝ ASP 

ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʩʝʪʝʚʫʶ ʠʥʬʨʘʩʪʨʫʢʪʫʨʫ ʠ ʧʨʦʠʟʚʦ-

ʜʷʪ ʦʙʫʯʝʥʠʝ ʧʝʨʩʦʥʘʣʘ. 

ʉʝʛʦʜʥʷ, ʩʦʚʨʝʤʝʥʥʳʡ ʨʳʥʦʢ CRM-ʩʠʩʪʝʤ 

ʧʨʝʜʣʘʛʘʝʪ ʦʛʨʦʤʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʧʨʦʛʨʘʤʤʥʳʭ 

ʧʨʦʜʫʢʪʦʚ, ʩʨʝʜʠ ʢʦʪʦʨʳʭ ʜʣʷ ʩʨʘʚʥʝʥʠʷ ʙʳʣʠ ʦʪʦ-

ʙʨʘʥʳ 3 ʧʦʧʫʣʷʨʥʳʭ ʥʘ ʨʦʩʩʠʡʩʢʦʤ ʨʳʥʢʝ ʩʠ-

ʩʪʝʤʳ: çɹʠʪʨʠʢʩ 24è, çʄʝʛʘʧʣʘʥè, çbpmôonlineè. ɺ 

ʪʘʙʣʠʮʝ 1 ʧʨʝʜʩʪʘʚʣʝʥʘ ʩʨʘʚʥʠʪʝʣʴʥʘʷ ʭʘʨʘʢʪʝʨʠ-

ʩʪʠʢʘ ʜʘʥʥʳʭ CRM-ʩʠʩʪʝʤ [2-4]. 

ʊʘʙʣʠʮʘ-1 

ʉʨʘʚʥʠʪʝʣʴʥʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ CRM-ʩʠʩʪʝʤ 

ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ɹʠʪʨʠʢʩ 24 ʄʝʛʘʧʣʘʥ bpmôonline 

ʉʪʦʠʤʦʩʪʴ ʦʙʣʘʯʥʦʡ ʚʝʨʩʠʠ 9990 ʨʫʙ/ʤʝʩ 629 ʨʫʙ/ʤʝʩ 2600 ʨʫʙ/ʤʝʩ 

ʉʪʦʠʤʦʩʪʴ ʜʣʷ ʩʚʦʝʛʦ ʩʝʨʚʝʨʘ 
59 000 ʨʫʙ ʟʘ 12 

ʣʠʮʝʥʟʠʡ 

9500 ʨʫʙ ʟʘ 

ʣʠʮʝʥʟʠʶ 

2600 ʨʫʙ/ʛʦʜ ʟʘ 

ʣʠʮʝʥʟʠʶ 

ɼʝʤʦʚʝʨʩʠʷ ʅʝ ʦʛʨʘʥʠʯʝʥʘʷ 14 ʜʥʝʡ 14 ʜʥʝʡ 

ʉʋɹɼ 
MS SQL, Oracle 

Database, MySQL 
PostgreSQL 

MS SQL, Oracle 

Database 

ʇʦʜʜʝʨʞʠʚʘʝʤʳʝ 

ʦʧʝʨʘʮʠʦʥʥʳʝ ʩʠʩʪʝʤʳ 
Microsoft Windows 7,8,10; Mac OS; Android 

ʍʨʘʥʝʥʠʝ ʜʘʥʥʳʭ ʅʘ ʩʦʙʩʪʚʝʥʥʦʤ ʩʝʨʚʝʨ ʠʣʠ ʥʘ ʦʙʣʘʯʥʦʤ ʭʨʘʥʠʣʠʱʝ 

ʕʢʩʧʦʨʪ/ ʠʤʧʦʨʪ ʬʘʡʣʦʚ Microsoft Office Excel 
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ʀʥʪʝʛʨʘʮʠʷ ʩ ʜʨʫʛʠʤʠ ʀʉ ʠ 

ʩʝʨʚʠʩʘʤʠ 

Google Docs, 

Microsoft Office, 

Skype, Mail Chimp, 

1C 

Twitter, Facebook, 

VK, Gmail, 1ʉ, 

Google ʢʘʣʝʥʜʘʨʴ, 

Mail Chimp, 

ʗʥʜʝʢʩ.ʇʦʯʪʘ, 

Microsoft Outlook 

MS Outlook, 

Google, 1ʉ, 

Mail Chimp, 

Facebook 

ʋʨʦʚʝʥʴ ʘʥʘʣʠʪʠʯʝʩʢʠʭ 

ʚʦʟʤʦʞʥʦʩʪʝʡ 
ɺʳʩʦʢʠʡ ʉʨʝʜʥʠʡ ɺʳʩʦʢʠʡ 

ʋʨʦʚʝʥʴ ʩʣʦʞʥʦʩʪʠ ʦʩʚʦʝʥʠʷ ɺʳʩʦʢʠʡ ʉʨʝʜʥʠʡ ʉʨʝʜʥʠʡ 

ʊʝʭʥʠʯʝʩʢʘʷ ʧʦʜʜʝʨʞʢʘ 
ʂʨʫʛʣʦʩʫʪʦʯʥʳʡ 

ʦʥʣʘʡʥ-ʯʘʪ 

ʂʨʫʛʣʦʩʫʪʦʯʥʘʷ ʧʦ 

ʙʝʩʧʣʘʪʥʦʤʫ 

ʪʝʣʝʬʦʥʫ ʠ E-mail 

ʂʨʫʛʣʦʩʫʪʦʯʥʳʡ 

ʦʥʣʘʡʥ-ʯʘʪ 

 

çɹʠʪʨʠʢʩ 24è ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʢʦʨʧʦʨʘʪʠʚ-

ʥʳʡ ʧʦʨʪʘʣ ʩʠʩʪʝʤʳ ç1ʉ-ɹʠʪʨʠʢʩè ʨʘʙʦʪʘʶʱʠʡ ʩ 

2009 ʛʦʜʘ, ʢʦʪʦʨʳʡ ʨʝʘʣʠʟʦʚʘʥ ʚ ʚʠʜʝ ʦʙʣʘʯʥʦʛʦ 

ʩʝʨʚʠʩʘ. ɼʘʥʥʘʷ ʩʠʩʪʝʤʘ ʦʨʠʝʥʪʠʨʦʚʘʥʘ ʥʘ ʨʦʩʩʠʡ-

ʩʢʠʡ ʨʳʥʦʢ ʠ ʩʦʯʝʪʘʝʪ ʚ ʩʝʙʝ ʬʫʥʢʮʠʦʥʘʣʴʥʳʝ ʚʦʟ-

ʤʦʞʥʦʩʪʠ CRM-ʩʠʩʪʝʤʳ ʠ ʩʦʮʠʘʣʴʥʦʡ ʩʝʪʠ. ʇʦ-

ʩʨʝʜʩʪʚʘʤ ʜʘʥʥʦʡ ʩʠʩʪʝʤʳ ʦʪʢʨʳʚʘʶʪʩʷ ʪʘʢʠʝ ʚʦʟ-

ʤʦʞʥʦʩʪʠ, ʢʘʢ ʧʣʘʥʠʨʦʚʘʥʠʷ ʨʘʙʦʯʝʛʦ ʚʨʝʤʝʥʠ, 

ʦʙʱʝʥʠʝ ʩ ʢʦʣʣʝʛʘʤʠ ʚʥʫʪʨʠ ʦʨʛʘʥʠʟʘʮʠʠ, ʫʧʨʘʚʣʝ-

ʥʠʝ ʟʘʜʘʯʘʤʠ, ʨʘʙʦʪʘ ʩ ʜʦʢʫʤʝʥʪʘʤʠ, ʦʙʨʘʙʦʪʢʘ ʣʠ-

ʜʦʚ ʠ ʤʥʦʛʦ ʜʨʫʛʠʭ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʚʦʟʤʦʞʥʦ-

ʩʪʝʡ. ʊʘʢʞʝ çɹʠʪʨʠʢʩ 24è ʧʨʝʜʣʘʛʘʝʪ ʤʦʙʠʣʴʥʦʝ 

ʧʨʠʣʦʞʝʥʠʝ, ʢʦʪʦʨʦʝ ʧʦʟʚʦʣʷʝʪ ʢʦʥʪʨʦʣʠʨʦʚʘʪʴ 

ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʳ, ʥʘʭʦʜʷʩʴ ʚ ʣʶʙʦʡ ʪʦʯʢʝ ʤʠʨʘ. 

ɼʘʥʥʘʷ ʩʠʩʪʝʤʘ ʥʘʠʙʦʣʝʝ ʧʦʜʭʦʜʠʪ ʦʨʛʘʥʠʟʘʮʠʷʤ, 

ʬʫʥʢʮʠʦʥʠʨʫʶʱʠʤ ʚ ʫʩʣʦʚʠʷʭ ʤʘʣʦʛʦ ʙʠʟʥʝʩʘ ʠ 

ʧʨʝʜʣʘʛʘʝʪ ʪʨʠ ʪʘʨʠʬʘ ʩʚʦʝʛʦ ʧʨʦʛʨʘʤʤʥʦʛʦ ʧʨʦ-

ʜʫʢʪʘ [2]:  

ï ʙʝʩʧʣʘʪʥʳʡ ʪʘʨʠʬ çʇʨʦʝʢʪè. ʄʘʢʩʠʤʘʣʴʥʦʝ 

ʢʦʣʠʯʝʩʪʚʦ ʧʦʣʴʟʦʚʘʪʝʣʝʡ 12 ʠ 5 ʛʠʛʘʙʘʡʪ ʜʠʩʢʦ-

ʚʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ. ʊʘʢʞʝ ʥʝʜʦʩʪʫʧʥʳ ʤʦʜʫʣʠ çʈʘ-

ʙʦʯʠʝ ʦʪʯʝʪʳè, çʕʢʩʪʨʘʥʝʪè, çʉʦʙʨʘʥʠʷ ʠ ʧʣʘ-

ʥʝʨʢʠè ʠ çʋʯʝʪ ʨʘʙʦʯʝʛʦ ʚʨʝʤʝʥʠè. 

ï çʂʦʤʘʥʜʘè. ʉʪʦʠʤʦʩʪʴ 4990 ʨʫʙʣʝʡ ʚ ʤʝʩʷʮ, 

ʢʦʣʠʯʝʩʪʚʦ ʧʦʣʴʟʦʚʘʪʝʣʝʡ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʨʘʙʦʪʘʪʴ 

ʩ ʩʠʩʪʝʤʦʡ ʥʝ ʦʛʨʘʥʠʯʝʥʦ ʠ 50 ʛʠʛʘʙʘʡʪ ʜʠʩʢʦʚʦʛʦ 

ʧʨʦʩʪʨʘʥʩʪʚʘ. ʊʘʢʞʝ ʥʝʜʦʩʪʫʧʥʳ ʤʦʜʫʣʠ çʉʦʙʨʘ-

ʥʠʷ ʠ ʧʣʘʥʝʨʢʠè, çʋʯʝʪ ʨʘʙʦʯʝʛʦ ʚʨʝʤʝʥʠè ʠ çʈʘ-

ʙʦʯʠʝ ʦʪʯʝʪʳè. 

ï çʂʦʤʧʘʥʠʷè. ʉʪʦʠʤʦʩʪʴ 9990 ʨʫʙʣʝʡ ʚ ʤʝ-

ʩʷʮ, ʢʦʣʠʯʝʩʪʚʦ ʧʦʣʴʟʦʚʘʪʝʣʝʡ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʨʘ-

ʙʦʪʘʪʴ ʩ ʩʠʩʪʝʤʦʡ ʥʝ ʦʛʨʘʥʠʯʝʥʦ ʠ 100 ʛʠʛʘʙʘʡʪ 

ʜʠʩʢʦʚʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ. ɺʩʝ ʤʦʜʫʣʠ ʜʦʩʪʫʧʥʳ. 

CRM-ʩʠʩʪʝʤʘ çʄʝʛʘʧʣʘʥè ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ 

ʩʠʩʪʝʤʫ, ʢʦʪʦʨʘʷ ʭʨʘʥʠʪ ʧʦʣʥʫʶ ʠʥʬʦʨʤʘʮʠʶ ʦ 

ʢʣʠʝʥʪʘʭ, ʦʪʩʣʝʞʠʚʘʷ ʩʦʙʳʪʠʷ, ʪʘʢ ʠʣʠ ʠʥʘʯʝ ʩʚʷ-

ʟʘʥʥʳʝ ʩ ʥʠʤʠ. ʊʘʢʞʝ ʧʦʤʦʛʘʝʪ ʧʦʚʳʰʘʪʴ ʧʨʦʜʘʞʠ, 

ʨʘʙʦʪʘʪʴ ʫʜʘʣʝʥʥʦ ʠ ʫʧʨʘʚʣʷʪʴ ʩʦʪʨʫʜʥʠʢʘʤʠ. ɺ 

ʢʦʤʧʣʝʢʪʝ ʧʦʩʪʘʚʢʠ ʠʜʸʪ ʩʘʤʘ CRM ʠ ʪʘʢʠʝ ʤʦ-

ʜʫʣʴ, ʢʘʢ ʚʳʩʪʘʚʣʝʥʠʝ ʩʯʝʪʦʚ, ʪʘʩʢ-ʤʝʥʝʜʞʝʨ, ʚʥʫʪ-

ʨʝʥʥʷʷ ʧʦʯʪʘ, ʬʘʡʣʦʚʳʡ ʩʝʨʚʝʨ, ʢʦʥʪʨʦʣʴ ʩʜʝʣʦʢ, 

ʤʦʜʫʣʴ ʜʣʷ ʨʘʙʦʪʳ ʩ ʩʦʪʨʫʜʥʠʢʘʤʠ ʠ ʬʦʨʫʤ. ɼʘʥ-

ʥʳʡ ʩʠʩʪʝʤʘ ʭʦʨʦʰʦ ʧʦʜʭʦʜʠʪ ʢʦʤʧʘʥʠʷʤ, ʬʫʥʢʮʠ-

ʦʥʠʨʫʶʱʠʤ ʚ ʫʩʣʦʚʠʷʭ ʤʘʣʦʛʦ ʠ ʩʨʝʜʥʝʛʦ ʙʠʟʥʝʩʘ 

[3]. 

çBpmôonlineè ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʮʝʣʫʶ 

ʛʨʫʧʧʫ ʧʨʦʛʨʘʤʤʥʳʭ ʧʨʦʜʫʢʪʦʚ ʦʪ ʢʦʤʧʘʥʠʠ 

çTerrasoftè, ʢʦʪʦʨʳʝ ʧʦʟʚʦʣʷʶʪ ʫʧʨʘʚʣʷʪʴ ʢʘʢ ʢʦ-

ʨʦʪʢʠʤʠ ʟʘʢʘʟʘʤʠ, ʪʘʢ ʠ ʜʣʠʪʝʣʴʥʳʤʠ. ɼʘʥʥʳʡ ʧʨʦ-

ʛʨʘʤʤʥʳʡ ʧʨʦʜʫʢʪ ʧʦʟʚʦʣʷʝʪ ʫʧʨʘʚʣʷʪʴ ʣʠʜʘʤʠ, ʟʘ-

ʢʘʟʘʤʠ, ʩʜʝʣʢʘʤʠ, ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʙʠʟʥʝʩ-ʧʨʦʮʝʩ-

ʩʘʤʠ, ʦʪʨʘʞʘʶʱʠʤʠ ʣʫʯʰʫʶ ʧʨʘʢʪʠʢʫ ʧʨʦʜʘʞ. 

ʇʨʠ ʵʪʦʤ ʫʯʠʪʳʚʘʝʪʩʷ ʠʭ ʪʠʧ ʠ ʢʘʥʘʣʳ. ʉʠʩʪʝʤʘ 

ʨʘʩʩʯʠʪʘʥʘ ʥʘ ʦʨʛʘʥʠʟʘʮʠʠ ʣʶʙʦʛʦ ʤʘʩʰʪʘʙʘ. ʂʦʤ-

ʧʘʥʠʷ çTerrasoftè ʧʨʝʜʣʘʛʘʝʪ 3 ʚʝʨʩʠʠ ʧʨʦʛʨʘʤʤ-

ʥʦʛʦ ʧʨʦʜʫʢʪʘ ʜʣʷ ʨʘʟʥʳʭ ʧʦ ʤʘʩʰʪʘʙʫ ʦʨʛʘʥʠʟʘ-

ʮʠʡ ʪʘʢʠʝ ʢʘʢ [4]:  

çteamè, ʢʦʪʦʨʳʡ ʦʨʠʝʥʪʠʨʦʚʘʥ ʥʘ ʚʟʘʠʤʦʦʪʥʦ-

ʰʝʥʠʷ ʩʨʘʚʥʠʪʝʣʴʥʦ ʥʝʙʦʣʴʰʠʭ ʦʨʛʘʥʠʟʘʮʠʡ, ʢʦʪʦ-

ʨʳʝ ʩʦʚʝʨʰʘʶʪ ʧʨʷʤʳʝ ʜʦʣʛʦʩʨʦʯʥʳʝ ʧʨʦʜʘʞʠ ʩʦ 

ʩʚʦʠʤʠ ʢʣʠʝʥʪʘʤʠ;  

çcommerceè ï ʥʘ ʦʨʛʘʥʠʟʘʮʠʠ, ʢʦʪʦʨʳʝ ʠʤʝʶʪ 

ʢʦʨʦʪʢʠʡ ʮʠʢʣ ʧʨʦʜʘʞ;  

çenterpriseè ï ʥʘ ʩʨʝʜʥʠʝ ʠ ʢʨʫʧʥʳʝ ʦʨʛʘʥʠʟʘ-

ʮʠʠ, ʢʦʪʦʨʳʝ ʩʦʚʝʨʰʘʶʪ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʧʨʦ-

ʜʘʞ ʧʦ ʨʘʟʣʠʯʥʳʤ ʢʘʥʘʣʘʤ ʩʚʷʟʠ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʥʘ ʨʦʩʩʠʡʩʢʦʤ ʨʳʥʢʝ CRM-

ʩʠʩʪʝʤ ʧʨʘʢʪʠʯʝʩʢʠ ʦʪʩʫʪʩʪʚʫʶʪ ʢʦʣʣʘʙʦʨʘʮʠʦʥ-

ʥʳʝ ʩʠʩʪʝʤʳ, ʢʦʪʦʨʳʝ ʧʦʟʚʦʣʷʶʪ ʦʨʛʘʥʠʟʘʮʠʷʤ 

ʦʩʫʱʝʩʪʚʣʷʪʴ ʢʦʤʤʫʥʠʢʘʮʠʠ ʩ ʢʣʠʝʥʪʘʤʠ ʜʣʷ 

ʩʙʦʨʘ ʠ ʧʝʨʝʜʘʯʠ ʠʥʬʦʨʤʘʮʠʠ. ʇʦʣʫʯʝʥʥʘʷ ʠʥʬʦʨ-

ʤʘʮʠʷ ʩ ʧʦʤʦʱʴʶ ʪʘʢʠʭ ʩʠʩʪʝʤ, ʧʦʟʚʦʣʷʝʪ ʩʢʦʨʨʝʢ-

ʪʠʨʦʚʘʪʴ ʮʝʥʦʚʫʶ ʧʦʣʠʪʠʢʫ, ʘʩʩʦʨʪʠʤʝʥʪ ʧʨʦʜʫʢ-

ʮʠʠ ʠ ʫʣʫʯʰʠʪʴ ʦʙʩʣʫʞʠʚʘʥʠʝ ʢʣʠʝʥʪʦʚ. ʊʘʢ ʢʘʢ 

ʛʦʪʦʚʳʭ ʨʝʰʝʥʠʡ ʢʦʣʣʘʙʦʨʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ ʥʝʪʫ 

ʥʘ ʨʦʩʩʠʡʩʢʦʤ ʨʳʥʢʝ ʪʦ ɸɿʉ ʦʨʛʘʥʠʟʘʮʠʠ ʨʘʟʨʘʙʘ-

ʪʳʚʘʶʪ ʩʦʙʩʪʚʝʥʥʳʝ ʨʝʰʝʥʠʷ ʠʣʠ ʠʩʧʦʣʴʟʫʶʪ 

ʥʘʣʘʞʝʥʥʳʝ ʢʘʥʘʣʳ ʩʚʷʟʠ, ʘ ʧʦʣʫʯʝʥʥʳʝ ʜʘʥʥʳʝ 

ʬʠʢʩʠʨʫʶʪ ʚ ʦʩʥʦʚʥʦʡ CRM-ʩʠʩʪʝʤʝ. 
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ɸʥʥʦʪʘʮʠʷ. 

ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʙʦʣʴʰʠʥʩʪʚʦ ʧʨʦʛʨʘʤʤʥʳʭ ʧʨʠʣʦʞʝʥʠʡ ʧʦ ʨʘʟʣʠʯʥʳʤ ʧʨʠʯʠʥʘʤ ʠʤʝʶʪ ʫʷʟʚʠ-

ʤʦʩʪʠ, ʢʦʪʦʨʳʝ ʧʦʟʚʦʣʷʶʪ ʦʩʫʱʝʩʪʚʠʪʴ ʚʪʦʨʞʝʥʠʝ ʚ ʣʠʯʥʦʝ ʠʥʬʦʨʤʘʮʠʦʥʥʦʝ ʧʨʦʩʪʨʘʥʩʪʚʦ. ɺ ʜʘʥʥʦʡ 

ʩʪʘʪʴʝ ʧʨʠʚʦʜʠʪʩʷ ʢʣʘʩʩʠʬʠʢʘʮʠʷ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʧʦ ʫʨʦʚʥʶ ʦʧʘʩʥʦʩʪʠ ʜʣʷ ʩʚʦʝʛʦ ʚʣʘʜʝʣʴʮʘ. 

ʂʣʘʩʩʠʬʠʢʘʮʠʷ ʧʨʦʚʦʜʠʪʩʷ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʥʘʠʚʥʦʛʦ ʙʘʡʝʩʦʚʩʢʦʛʦ ʘʣʛʦʨʠʪʤʘ. ɺ ʢʘʯʝʩʪʚʝ ʧʨʠʟʥʘʢʦʚ 

ʢʣʘʩʩʠʬʠʢʘʪʦʨʘ ʠʩʧʦʣʴʟʫʶʪʩʷ ʧʘʨʘʤʝʪʨʳ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʠ ʦʙʱʘʷ ʠʥʬʦʨʤʘʮʠʷ ʧʦ ʝʛʦ ʚʦʟ-

ʤʦʞʥʳʤ ʫʷʟʚʠʤʦʩʪʷʤ. ɺ ʢʘʯʝʩʪʚʝ ʧʨʦʛʥʦʟʘ ï ʫʨʦʚʝʥʴ ʦʧʘʩʥʦʩʪʠ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ. ʂʘʯʝʩʪʚʦ 

ʨʘʙʦʪʳ ʢʣʘʩʩʠʬʠʢʘʪʦʨʘ ʙʳʣʦ ʧʨʦʚʝʨʝʥʦ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʤʝʪʨʠʢ ʧʦʣʥʦʪʳ, ʪʦʯʥʦʩʪʠ, ʜʦʣʠ ʚʝʨʥʳʭ ʨʝ-

ʰʝʥʠʡ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʘ ʚʳʷʚʣʝʥʘ ʧʨʠʤʝʥʠʤʦʩʪʴ ʢʣʘʩʩʠʬʠʢʘʪʦʨʘ ʜʣʷ ʨʝʰʝʥʠʷ ʧʦʩʪʘʚ-

ʣʝʥʥʦʡ ʟʘʜʘʯʠ, ʦʙʦʟʥʘʯʝʥʳ ʚʦʟʤʦʞʥʦʩʪʠ ʠ ʦʙʣʘʩʪʠ ʝʛʦ ʧʨʠʤʝʥʝʥʠʷ. 

Abstract. 

Today most software for various reasons have vulnerabilities that allow an intrusion into the personal infor-

mation space. In this article, the software is classified according to the level of danger for its owner. The classifi-

cation is carried out using a Naive-Bayes algorithm. As the classifier factors, software parameters and general 

information on its possible vulnerabilities are used. As a forecast - the level of danger software. The quality of the 

classifier's work has been checked using metrics of recall, precision and accuracy. As a result of the research, the 

applicability of the classifier for the solution of the task was revealed, the possibilities and areas of its application 

were indicated. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: RapidMiner, ʦʙʥʘʨʫʞʝʥʠʝ ʫʷʟʚʠʤʦʩʪʝʡ, ʙʝʟʦʧʘʩʥʦʩʪʴ ʠʥʬʦʨʤʘʮʠʠ, ʢʣʘʩʩʠʬʠʢʘʮʠʷ, 

ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ, ʤʝʪʨʠʢʠ ʢʘʯʝʩʪʚʘ ʢʣʘʩʩʠʬʠʢʘʮʠʠ, ʥʘʠʚʥʳʡ ʙʘʡʝʩʦʚʩʢʠʡ ʘʣʛʦʨʠʪʤ. 

Keywords: RapidMiner, vulnerability, security, information, classification, software, classification quality 

metrics, naive Bayesian algorithm. 

 

ɺʚʝʜʝʥʠʝ 

ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʧʨʦʙʣʝʤʘ ʫʷʟʚʠʤʦʩʪʠ 

ʢʦʤʧʴʶʪʝʨʥʳʭ ʩʠʩʪʝʤ ʷʚʣʷʝʪʩʷ ʦʜʥʦʡ ʠʟ ʩʘʤʳʭ ʘʢ-

ʪʫʘʣʴʥʳʭ ʧʨʦʙʣʝʤ ʚ ʦʙʣʘʩʪʠ ʨʘʟʨʘʙʦʪʢʠ ʧʨʦʛʨʘʤʤ-

ʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ. ɿʘ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʚʳʷʚʠʣʘʩʴ 

ʪʝʥʜʝʥʮʠʷ ʢ ʫʚʝʣʠʯʝʥʠʶ ʨʘʟʥʦʦʙʨʘʟʥʳʭ ʚʠʜʦʚ ʠ 

ʩʧʦʩʦʙʦʚ ʦʨʛʘʥʠʟʘʮʠʠ ʥʝʩʘʥʢʮʠʦʥʠʨʦʚʘʥʥʳʭ ʧʨʦ-

ʥʠʢʥʦʚʝʥʠʡ ʚ ʢʦʤʧʴʶʪʝʨʥʫʶ ʩʝʪʴ, ʘ ʩ ʨʦʩʪʦʤ ʧʦʧʫ-

ʣʷʨʥʦʩʪʠ ʠʥʪʝʨʥʝʪʘ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʚʝʨʦʷʪʥʦʩʪʴ 

ʫʪʝʯʢʠ ʢʦʥʬʠʜʝʥʮʠʘʣʴʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʠʣʠ ʩʦʚʝʨ-

ʰʝʥʠʷ ʜʝʩʪʨʫʢʪʠʚʥʳʭ ʜʝʡʩʪʚʠʡ, ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

çʜʳʨè ʚ ʩʠʩʪʝʤʝ ʠ ʥʘʧʨʘʚʣʝʥʥʦʛʦ ʥʘ ʵʪʠ çʜʳʨʳè 

ʚʨʝʜʦʥʦʩʥʦʛʦ ʧʨʠʣʦʞʝʥʠʷ. ʇʦʵʪʦʤʫ, ʚ ʜʘʥʥʳʭ ʦʙ-

ʩʪʦʷʪʝʣʴʩʪʚʘʭ ʦʩʦʙʝʥʥʫʶ ʚʘʞʥʦʩʪʴ ʧʨʠʦʙʨʝʪʘʝʪ 

ʩʚʦʝʚʨʝʤʝʥʥʦʝ ʦʙʥʘʨʫʞʝʥʠʝ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ 

ʘʪʘʢʠ ʠ ʧʨʠʤʝʥʝʥʠʝ ʢʦʤʧʣʝʢʩʥʳʭ ʤʝʨ ʧʦ ʝʸ ʣʦʢʘʣʠ-

ʟʘʮʠʠ ʠ ʧʨʝʜʦʪʚʨʘʱʝʥʠʶ. 

ɼʣʷ ʧʦʥʠʤʘʥʠʷ ʮʝʣʝʡ ʠ ʟʘʜʘʯ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʥʝʦʙʭʦʜʠʤʦ ʦʧʨʝʜʝʣʠʪʴʩʷ ʩ ʦʩʥʦʚʥʳʤʠ ʪʝʨʤʠʥʘʤʠ, 

ʪʘʢʠʤʠ ʢʘʢ ʫʷʟʚʠʤʦʩʪʴ, ʫʛʨʦʟʘ ʠ ʨʠʩʢ. ʋʷʟʚʠʤʦʩʪʴ 

(vulnerability) ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ ð ʵʪʦ ʥʝ-

ʜʦʩʪʘʪʦʢ, ʯʘʱʝ ʦʰʠʙʢʘ ʚ ʨʝʘʣʠʟʘʮʠʠ, ʢʦʪʦʨʘʷ ʜʝ-

ʣʘʝʪ ʚʦʟʤʦʞʥʳʤ ʥʝʧʨʝʜʫʩʤʦʪʨʝʥʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ 
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ʥʘ ʩʠʩʪʝʤʫ, ʚʣʝʢʫʱʝʝ ʩʙʦʠ ʚ ʨʘʙʦʪʝ ʩʠʩʪʝʤʳ. ʋʷʟ-

ʚʠʤʦʩʪʠ ʢʣʘʩʩʠʬʠʮʠʨʫʶʪʩʷ ʧʦ ʤʥʦʞʝʩʪʚʫ ʧʨʠʟʥʘ-

ʢʦʚ. ʆʜʠʥ ʠʟ ʩʘʤʳʭ ʚʘʞʥʳʭ ʧʨʠʟʥʘʢʦʚ ð ʚʨʝʜ, ʢʦ-

ʪʦʨʳʡ ʤʦʞʥʦ ʥʘʥʝʩʪʠ ʩʠʩʪʝʤʝ, ʠʩʧʦʣʴʟʫʷ ʫʷʟʚʠ-

ʤʦʩʪʴ. ʏʘʱʝ ʚʩʝʛʦ ʧʦʜ ʫʷʟʚʠʤʦʩʪʴʶ ʧʦʥʠʤʘʶʪ 

ʢʦʥʢʨʝʪʥʫʶ ʦʰʠʙʢʫ, ʜʦʧʫʱʝʥʥʫʶ ʧʨʠ ʧʨʦʝʢʪʠʨʦ-

ʚʘʥʠʠ ʠʣʠ ʢʦʜʠʨʦʚʘʥʠʠ ʩʠʩʪʝʤʳ. ʋʛʨʦʟʘ (threat) 

ʙʝʟʦʧʘʩʥʦʩʪʠ ð ʵʪʦ ʚʦʟʤʦʞʥʦʩʪʴ ʥʘʨʫʰʝʥʠʷ ʙʝʟ-

ʦʧʘʩʥʦʩʪʠ. ɺ ʪʝʨʤʠʥʘʭ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʙʝʟʦʧʘʩ-

ʥʦʩʪʠ ʧʨʠʥʷʪʦ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʫʛʨʦʟʳ ʢʦʥʬʠʜʝʥʮʠ-

ʘʣʴʥʦʩʪʠ ʠʥʬʦʨʤʘʮʠʠ, ʫʛʨʦʟʳ ʮʝʣʦʩʪʥʦʩʪʠ ʠʥʬʦʨ-

ʤʘʮʠʠ ʠ ʫʛʨʦʟʳ ʜʦʩʪʫʧʥʦʩʪʠ ʠʥʬʦʨʤʘʮʠʠ. ʈʠʩʢ 

(risk) ð ʵʪʦ ʚʝʨʦʷʪʥʦʩʪʴ ʠʣʠ ʚʦʟʤʦʞʥʦʩʪʴ ʥʘʩʪʫʧ-

ʣʝʥʠʷ ʪʦʛʦ ʠʣʠ ʠʥʦʛʦ ʩʦʙʳʪʠʷ. ʇʨʠʤʝʥʠʪʝʣʴʥʦ ʢ 

ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʠʣʠ ʫʧʨʘʚʣʝʥʠʶ 

ʧʨʦʝʢʪʘʤʠ ʧʦʜ ʩʦʙʳʪʠʷʤʠ ʧʦʥʠʤʘʶʪ ʚʩʝʚʦʟʤʦʞ-

ʥʳʝ ʥʝʛʘʪʠʚʥʳʝ ʩʦʙʳʪʠʷ [4]. 

ʎʝʣʴʶ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʣʷʝʪʩʷ ʢʣʘʩʩʠʬʠʢʘʮʠʷ 

ʧʨʠʦʙʨʝʪʘʝʤʳʭ ʠʣʠ ʫʞʝ ʠʩʧʦʣʴʟʫʝʤʳʭ ʧʨʦʛʨʘʤʤ-

ʥʳʭ ʦʙʝʩʧʝʯʝʥʠʡ ʧʦ ʩʪʝʧʝʥʠ ʦʧʘʩʥʦʩʪʠ ʠʭ ʫʷʟʚʠʤʦ-

ʩʪʝʡ. ʏʝʤ ʚʳʰʝ ʩʪʝʧʝʥʴ ʦʧʘʩʥʦʩʪʠ ʫʷʟʚʠʤʦʩʪʠ, ʪʝʤ 

ʙʦʣʝʝ ʚʝʨʦʷʪʥʦ ʚʦʟʥʠʢʥʦʚʝʥʠʝ ʫʛʨʦʟʳ ʫ ʥʦʩʠʪʝʣʷ 

ʵʪʦʡ ʫʷʟʚʠʤʦʩʪʠ, ʠ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʙʦʣʝʝ ʚʳʩʦʢʠ 

ʨʠʩʢʠ ʠʩʢʘʞʝʥʠʷ ʠʣʠ ʧʦʪʝʨʠ ʠʥʬʦʨʤʘʮʠʠ.  

ɼʣʷ ʜʦʩʪʠʞʝʥʠʷ ʦʙʦʟʥʘʯʝʥʥʦʡ ʮʝʣʠ ʥʝʦʙʭʦ-

ʜʠʤʦ ʨʝʰʠʪʴ ʩʣʝʜʫʶʱʠʝ ʟʘʜʘʯʠ: 

1. ʇʨʦʚʝʩʪʠ ʧʝʨʚʠʯʥʫʶ ʦʙʨʘʙʦʪʢʫ ʜʘʥʥʳʭ 
ʫʷʟʚʠʤʦʩʪʝʡ. 

2. ʇʨʦʘʥʘʣʠʟʠʨʦʚʘʪʴ ʠʤʝʶʱʝʝʩʷ ʧʨʦʛʨʘʤʤ-
ʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ ʥʘ ʫʨʦʚʝʥʴ ʦʧʘʩʥʦʩʪʠ ʝʛʦ ʫʷʟʚʠʤʦ-

ʩʪʝʡ. 

3. ʉʤʦʜʝʣʠʨʦʚʘʪʴ ʢʣʘʩʩʠʬʠʢʘʪʦʨ ʧʨʦʛʨʘʤʤ-
ʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʧʦ ʩʪʝʧʝʥʠ ʦʧʘʩʥʦʩʪʠ ʝʛʦ ʫʷʟʚʠ-

ʤʦʩʪʝʡ ʥʘ ʦʩʥʦʚʝ ʥʘʠʚʥʦʛʦ ʙʘʡʝʩʦʚʩʢʦʛʦ ʘʣʛʦʨʠʪʤʘ 

4. ʀʟʤʝʨʠʪʴ ʧʦʢʘʟʘʪʝʣʠ ʤʝʪʨʠʢ ʢʘʯʝʩʪʚʘ ʨʘ-
ʙʦʪʳ ʢʣʘʩʩʠʬʢʘʪʦʨʘ. 

ʆʩʥʦʚʥʘʷ ʯʘʩʪʴ 

1. ʇʝʨʚʠʯʥʘʷ ʦʙʨʘʙʦʪʢʘ ʜʘʥʥʳʭ ʫʷʟʚʠʤʦ-

ʩʪʝʡ 

ɼʘʥʥʳʝ ʙʳʣʠ ʚʳʛʨʫʞʝʥʳ ʩ ʩʘʡʪʘ ɹʘʥʢʘ ʜʘʥʥʳʭ 

ʫʛʨʦʟ ʙʝʟʦʧʘʩʥʦʩʪʠ ʠʥʬʦʨʤʘʮʠʠ ʌʉʊʕʂ ʈʦʩʩʠʠ 

(http://bdu.fstec.ru) ʚ ʬʦʨʤʘʪʝ .xlsx [1]. ɼʣʷ ʚʳʛʨʫ-

ʞʝʥʥʳʭ ʜʘʥʥʳʭ ʠʭ ʘʪʨʠʙʫʪʳ, ʪʠʧʳ ʠ ʧʨʠʤʝʨʳ 

ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʝ  1. ɼʘʥʥʳʝ ʩʦʩʪʦʷʪ ʠʟ 20 
ʘʪʨʠʙʫʪʦʚ ʠ 1999 ʟʘʧʠʩʝʡ (ʵʢʟʝʤʧʣʷʨʦʚ). 

ʊʘʙʣʠʮʘ 1. 

ʉʪʨʫʢʪʫʨʘ ʠʩʭʦʜʥʳʭ ʜʘʥʥʳʭ 

ʅʘʟʚʘʥʠʝ ʘʪ-

ʨʠʙʫʪʘ 

ʊʠʧ ʘʪʨʠʙʫʪʘ ʇʨʠʤʝʨ 

çʀʜʝʥʪʠʬʠ-

ʢʘʪʦʨè 
polynomial 

BDU:2014-00004 

çʅʘʠʤʝʥʦʚʘ-

ʥʠʝ ʫʷʟʚʠʤʦ-

ʩʪʠè 

polynomial 

ʋʷʟʚʠʤʦʩʪʴ ʙʨʘʫʟʝʨʘ Firefox, ʧʦʟʚʦʣʷʶʱʘʷ ʟʣʦʫʤʳʰ-

ʣʝʥʥʠʢʫ ʚʳʧʦʣʥʠʪʴ ʤʝʞʩʘʡʪʦʚʳʡ ʩʢʨʠʧʪʠʥʛ 

çʆʧʠʩʘʥʠʝ 

ʫʷʟʚʠʤʦʩʪʠè 

polynomial 

ɹʨʘʫʟʝʨ Mozilla Firefox ʩʦʜʝʨʞʠʪ ʫʷʟʚʠʤʦʩʪʴ, ʢʦʪʦʨʘʷ 

ʩʨʘʙʘʪʳʚʘʝʪ ʚ ʪʦʤ ʩʣʫʯʘʝ, ʝʩʣʠ ʚ ʧʦʣʠʪʠʢʝ ʙʝʟʦʧʘʩʥʦʩʪʠ 

ʥʝ ʥʘʩʪʨʦʝʥʦ ʜʦʣʞʥʳʤ ʦʙʨʘʟʦʤ ʙʣʦʢʠʨʦʚʘʥʠʝ ʚʩʧʣʳʚʘ-

ʶʱʠʭ ʦʢʦʥ. ʕʪʦ ʧʦʟʚʦʣʷʝʪ ʟʣʦʫʤʳʰʣʝʥʥʠʢʫ ʦʙʦʡʪʠ ʟʘ-

ʱʠʪʫ ʩʮʝʥʘʨʠʝʚ ʚʳʧʦʣʥʝʥʠʷ ʤʝʞʩʘʡʪʦʚʦʛʦ ʩʢʨʠʧʪʠʥʛʘ 

çʇʨʦʠʟʚʦʜʠ-

ʪʝʣʴ ʇʆè 
polynomial 

Mozilla Corp. 

çʅʘʟʚʘʥʠʝ 

ʇʆè 
polynomial 

Firefox 

çɺʝʨʩʠʷ ʇʆè polynomial 12.0 (Firefox) 

çʊʠʧ ʇʆè polynomial ʇʨʠʢʣʘʜʥʦʝ ʇʆ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ 

çʅʘʠʤʝʥʦʚʘ-

ʥʠʝ ʆʉ ʠ ʪʠʧ 

ʘʧʧʘʨʘʪʥʦʡ 

ʧʣʘʪʬʦʨʤʳè 

polynomial 

Linux (.), Windows (.) 

çʂʣʘʩʩ ʫʷʟʚʠ-

ʤʦʩʪʠè 
polynomial 

ʋʷʟʚʠʤʦʩʪʴ ʘʨʭʠʪʝʢʪʫʨʳ 

çɼʘʪʘ ʚʳʷʚ-

ʣʝʥʠʷè 
polynomial 

06.05.2012 

çCVSS 2.0è polynomial AV:N/AC:M/Au:N/C:N/I:P/A:N 

çʋʨʦʚʝʥʴ 

ʦʧʘʩʥʦʩʪʠ 

ʫʷʟʚʠʤʦʩʪʠè 

polynomial 

ʉʨʝʜʥʠʡ ʫʨʦʚʝʥʴ ʦʧʘʩʥʦʩʪʠ (ʙʘʟʦʚʘʷ ʦʮʝʥʢʘ CVSS 2.0 

ʩʦʩʪʘʚʣʷʝʪ 4,3) 

çɺʦʟʤʦʞʥʳʝ 

ʤʝʨʳ ʧʦ 

ʫʩʪʨʘʥʝʥʠʶè 

polynomial 

ʆʙʥʦʚʣʝʥʠʝ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʜʦ ʚʝʨʩʠʠ 13 

ʠʣʠ ʚʳʰʝ 

çʉʪʘʪʫʩ ʫʷʟ-

ʚʠʤʦʩʪʠè 
polynomial 

ʇʦʜʪʚʝʨʞʜʝʥʘ ʧʨʦʠʟʚʦʜʠʪʝʣʝʤ 
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ʅʘʟʚʘʥʠʝ ʘʪ-

ʨʠʙʫʪʘ 

ʊʠʧ ʘʪʨʠʙʫʪʘ ʇʨʠʤʝʨ 

çʅʘʣʠʯʠʝ 

ʵʢʩʧʣʦʡʪʘè 
polynomial 

ɼʘʥʥʳʝ ʫʪʦʯʥʷʶʪʩʷ 

çʀʥʬʦʨʤʘ-

ʮʠʷ ʦʙ ʫʩʪʨʘ-

ʥʝʥʠʠè 

polynomial 

ʋʷʟʚʠʤʦʩʪʴ ʫʩʪʨʘʥʝʥʘ 

çʉʩʳʣʢʠ ʥʘ 

ʠʩʪʦʯʥʠʢʠè 
polynomial 

http://www.mozilla.org/security/announce/2012/mfsa2012-

36.html 

çʀʜʝʥʪʠʬʠ-

ʢʘʪʦʨʳ ʜʨʫ-

ʛʠʭ ʩʠʩʪʝʤ 

ʦʧʠʩʘʥʠʡ ʫʷʟ-

ʚʠʤʦʩʪʠè 

polynomial 

CVE-2012-1944, OSVDB ID:82672, Secunia Advisory 

ID:49366 

çʆʧʠʩʘʥʠʝ 

ʦʰʠʙʢʠ 

CWEè 

polynomial 

ʅʝʧʨʠʥʷʪʠʝ ʤʝʨ ʧʦ ʟʘʱʠʪʝ ʩʪʨʫʢʪʫʨʳ ʚʝʙ-ʩʪʨʘʥʠʮʳ 

(ʠʣʠ \çʄʝʞʩʘʡʪʦʚʘʷ ʩʮʝʥʘʨʥʘʷ ʘʪʘʢʘ\è) 

çʊʠʧ ʦʰʠʙʢʠ 

CWEè 
polynomial 

CWE-79 

 

ɺ ʦʙʱʝʤ ʩʣʫʯʘʝ ʜʣʷ ʬʦʨʤʠʨʦʚʘʥʠʷ ʬʘʢʪʦʨʦʚ ʢʣʘʩ-

ʩʠʬʠʢʘʪʦʨʘ ʧʦʜʭʦʜʷʪ ʚʩʝ ʘʪʨʠʙʫʪʳ, ʧʨʝʜʩʪʘʚʣʝʥ-

ʥʳʝ ʚ ʪʘʙʣʠʮʝ  1, ʛʜʝ ʇʆ ï ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝ-

ʥʠʝ. ɼʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʦʪʦʙʨʘʪʴ ʤʠʥʠʤʘʣʴʥʳʡ ʥʘʙʦʨ 

ʘʪʨʠʙʫʪʦʚ, ʥʝʦʙʭʦʜʠʤʦ ʨʘʩʩʤʦʪʨʝʪʴ ʤʦʜʝʣʴ ʦʙʲ-

ʝʢʪʘ ʠ ʧʨʝʜʤʝʪʘ ʜʣʷ ʨʝʰʘʝʤʦʡ ʟʘʜʘʯʠ ʢʣʘʩʩʠʬʠʢʘ-

ʮʠʠ. ʇʨʠʝʤ ʟʘ ʦʙʲʝʢʪ ʯʝʣʦʚʝʢʘ, ʭʦʨʦʰʦ ʦʨʠʝʥʪʠʨʫ-

ʶʱʝʛʦʩʷ ʚ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʷʭ, ʟʥʘʶ-

ʱʝʛʦ, ʯʪʦ ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ ʤʦʞʝʪ ʠʤʝʪʴ 

ʫʷʟʚʠʤʦʩʪʠ, ʦʙʝʩʧʦʢʦʝʥʥʦʛʦ ʙʝʟʦʧʘʩʥʦʩʪʴʶ ʩʦʭʨʘ-

ʥʝʥʠʷ ʩʚʦʝʡ ʠʥʬʦʨʤʘʮʠʠ, ʥʦ ʥʝ ʦʙʣʘʜʘʶʱʝʛʦ ʟʥʘ-

ʥʠʷʤʠ ʩʧʝʮʠʘʣʠʩʪʘ ʧʦ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʙʝʟʦʧʘʩʥʦ-

ʩʪʠ. 

ɿʘ ʧʨʝʜʤʝʪ ʧʨʠʤʝʤ ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ, 

ʚ ʙʝʟʦʧʘʩʥʦʩʪʠ ʢʦʪʦʨʦʛʦ ʦʙʲʝʢʪ ʭʦʯʝʪ ʫʜʦʩʪʦʚʝ-

ʨʠʪʴʩʷ. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʢʣʘʩʩʠʬʠʢʘʮʠʷ ʇʆ ʤʦʞʝʪ 

ʨʘʩʩʤʘʪʨʠʚʘʪʴʩʷ ʢʘʢ ʠʥʩʪʨʫʤʝʥʪ ʜʣʷ ʣʠʮʘ, ʧʨʠʥʠ-

ʤʘʶʱʝʛʦ ʨʝʰʝʥʠʝ ʦ ʙʝʟʦʧʘʩʥʦʩʪʠ ʵʪʦʛʦ ʇʆ. ʄʠʥʠ-

ʤʘʣʴʥʦʝ ʤʥʦʞʝʩʪʚʦ ʧʘʨʘʤʝʪʨʦʚ, ʥʝʦʙʭʦʜʠʤʦʝ ʜʣʷ 

ʨʝʰʝʥʠʷ ʜʘʥʥʦʡ ʟʘʜʘʯʠ ʩʚʦʜʠʪʩʷ ʢ ʩʣʝʜʫʶʱʝʤʫ: 

ʪʠʧ ʇʆ, ʧʨʦʠʟʚʦʜʠʪʝʣʴ ʇʆ, ʥʘʟʚʘʥʠʝ ʇʆ, ʚʝʨʩʠʷ 

ʇʆ, ʢʣʘʩʩ ʫʷʟʚʠʤʦʩʪʠ, ʥʘʟʚʘʥʠʝ ʫʷʟʚʠʤʦʩʪʠ. ʆʪʦ-

ʙʨʘʥʥʳʡ ʘʪʨʠʙʫʪʠʚʥʳʡ ʩʦʩʪʘʚ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ 8 

ʘʪʨʠʙʫʪʦʚ: 

- çʅʘʠʤʝʥʦʚʘʥʠʝ ʫʷʟʚʠʤʦʩʪʠè; 

- çʇʨʦʠʟʚʦʜʠʪʝʣʴ ʇʆè; 

- çʅʘʟʚʘʥʠʝ ʇʆè; 

- çɺʝʨʩʠʷ ʇʆè; 

- çʊʠʧ ʇʆè; 

- çʂʣʘʩʩ ʫʷʟʚʠʤʦʩʪʠè; 

- çbase_score_v2è (ʯʘʩʪʴ ʘʪʨʠʙʫʪʘ çʋʨʦʚʝʥʴ 
ʦʧʘʩʥʦʩʪʠ ʫʷʟʚʠʤʦʩʪʠè, ʧʨʝʜʩʪʘʚʣʷʶʱʘʷ ʯʠʩʣʝʥ-

ʥʫʶ ʦʮʝʥʢʫ ʫʨʦʚʥʷ ʦʧʘʩʥʦʩʪʠ); 

- çcritical_levelè (ʯʘʩʪʴ ʘʪʨʠʙʫʪʘ çʋʨʦʚʝʥʴ 

ʦʧʘʩʥʦʩʪʠ ʫʷʟʚʠʤʦʩʪʠè, ʧʨʝʜʩʪʘʚʣʷʶʱʘʷ ʩʪʨʦʢʦ-

ʚʦʝ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʫʨʦʚʥʷ ʦʧʘʩʥʦʩʪʠ). 

2. ɸʥʘʣʠʟ ʠʤʝʶʱʠʭʩʷ ʧʨʦʛʨʘʤʤʥʳʭ ʦʙʝʩʧʝ-

ʯʝʥʠʡ ʥʘ ʫʨʦʚʝʥʴ ʫʛʨʦʟʳ 

ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʫʷʟʚʠʤʦʩʪʝʡ ʧʦ ʧʨʦʠʟʚʦʜʠʪʝ-

ʣʷʤ ʧʦʢʘʟʘʥʦ ʥʘ ʨʠʩʫʥʢʝ 8. ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʠʟʦʙ-

ʨʘʞʝʥʠʝʤ ʥʘʠʙʦʣʝʝ çʦʧʘʩʥʳʡè ʧʨʦʠʟʚʦʜʠʪʝʣʴ ʇʆ 

ïʢʦʤʧʘʥʠʷ Software in the Public Interest Inc.  
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ʈʠʩʫʥʦʢ 8.ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʫʷʟʚʠʤʦʩʪʝʡ ʧʦ ʧʨʦʠʟʚʦʜʠʪʝʣʷʤ 

 

ʅʘ ʨʠʩʫʥʢʝ 9 ʧʦʢʘʟʘʥʦ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʫʷʟʚʠʤʦʩʪʝʡ ʧʦ ʪʠʧʫ ʇʆ. ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʨʠʩʫʥʢʦʤ ʥʘʠʙʦʣʝʝ 

ʫʷʟʚʠʤʳʝ ʪʠʧʳ ʇʆ ï ʵʪʦ ʦʧʝʨʘʮʠʦʥʥʳʝ ʩʠʩʪʝʤʳ ʠ ʧʨʠʢʣʘʜʥʦʝ ʇʆ ʜʣʷ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ. 

 

 
ʈʠʩʫʥʦʢ 9. ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʫʷʟʚʠʤʦʩʪʝʡ ʧʦ ʪʠʧʫ ʇʆ 
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ɼʦʣʠ ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ ʚ ʧʨʦʠʟʚʦʜʩʪʚʝ ʧʨʦʜʫʢʪʦʚ ʩ ʫʨʦʚʥʝʤ ʫʛʨʦʟʳ çʂʨʠʪʠʯʝʩʢʠʡè ʧʦʢʘʟʘʥʳ ʥʘ ʨʠ-

ʩʫʥʢʝ  10. ʈʠʩʫʥʦʢ ʠʣʣʶʩʪʨʠʨʫʝʪ, ʯʪʦ ʧʨʦʠʟʚʦʜʠʪʝʣʠ ʩ ʥʘʠʙʦʣʴʰʝʡ ʜʦʣʝʡ ʧʨʦʜʫʢʮʠʠ, ʠʤʝʶʱʝʡ ʩʪʝʧʝʥʴ 
ʫʷʟʚʠʤʦʩʪʠ çʂʨʠʪʠʯʝʩʢʠʡè ï ʵʪʦ Adobe Systems Inc. ʠ Mozilla Corp.  

 

 
ʈʠʩʫʥʦʢ 10. ɼʦʣʠ ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ ʩ ʢʨʠʪʠʯʥʳʤʠ ʫʷʟʚʠʤʦʩʪʷʤʠ 

 

ʅʘʠʙʦʣʝʝ ʫʷʟʚʠʤʳʝ ʧʨʦʜʫʢʪʳ ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʘ ʨʠʩʫʥʢʝ  11. ʆʞʠʜʘʝʤʦ, ʯʪʦ ʵʪʦ ʧʨʦʜʫʢʪʳ ʢʦʨʧʦʨʘʮʠʡ 
Adobe Systems Inc. ʠ Mozilla Corp. ʊʘʢ ʧʨʦʜʫʢʪʘʤʠ ʩ ʥʘʠʙʦʣʴʰʠʤ ʫʨʦʚʥʝʤ ʦʧʘʩʥʦʩʪʠ ʷʚʣʷʶʪʩʷ Firefox, 

Flash Player, Thunderbird, Adobe Pepper Flash ʜʣʷ Google Chrome. 

 

 
ʈʠʩʫʥʦʢ 11. ɼʦʣʠ ʧʨʦʜʫʢʪʦʚ ʩ ʫʷʟʚʠʤʦʩʪʷʤʠ ʫʨʦʚʥʷ çʂʨʠʪʠʯʝʩʢʠʡè 

 

3. ʂʣʘʩʩʠʬʠʢʘʮʠʷ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʥʘ ʦʩʥʦʚʝ ʥʘʠʚʥʦʛʦ ʙʘʡʝʩʦʚʩʢʦʛʦ ʘʣʛʦʨʠʪʤʘ 

ɼʣʷ ʧʨʦʚʝʜʝʥʠʷ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʠʩʧʦʣʴʟʦʚʘʣʩʷ ʠʥʩʪʨʫʤʝʥʪ RapidMiner, ʧʨʝʜʩʪʘʚʣʷʶʱʠʡ ʩʦʙʦʡ ʩʨʝʜ-

ʩʪʚʦ ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ ʘʥʘʣʠʟʘ ʜʘʥʥʳʭ [5]. ʇʦʩʪʨʦʝʥʥʳʡ ʜʣʷ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʧʨʦʛʨʘʤʤʥʦʛʦ ʧʨʠʣʦʞʝʥʠʷ ʧʨʦ-

ʮʝʩʩ ʧʨʝʜʩʪʘʚʣʝʥ ʥʘ ʨʠʩʫʥʢʝ 12. 

Adobe Systems Inc.; 37%

Cisco Systems Inc.; 8%

D-Link Corp.; 3%Microsoft Corp.; 3%

Mozilla Corp.; 31%

Oracle Corp.; 6%

Software in the Public 
Interest Inc.; 6%

Acrobat; 6%

Adobe Integrated 
Runtime; 8%

!ŘƻōŜ tŜǇǇŜǊ CƭŀǎƘ ͒͡Ύ 
Google Chrome; 8%

Adobe Reader; 6%

DebianGNU/Linux; 6%

Firefox; 10%Firefox ESR; 7%

Flash Player; 8%

SeaMonkey; 6%

Thunderbird; 8%
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ʈʠʩʫʥʦʢ 12. ʇʦʩʪʨʦʝʥʥʳʡ ʧʨʦʮʝʩʩ ʚ RapidMiner 

 

ʅʘ ʨʠʩʫʥʢʝ 12 ʠʟʦʙʨʘʞʝʥʳ ʩʣʝʜʫʶʱʠʝ ʵʣʝʤʝʥʪʳ ʧʨʦʮʝʩʩʘ ʢʣʘʩʩʠʬʠʢʘʮʠʠ: 

- Read Excel ʩʯʠʪʳʚʘʝʪ ʜʘʥʥʳʝ ʠʩʭʦʜʥʦʛʦ ʬʘʡʣʘ ʬʦʨʤʘʪʘ .xls/ .xlsx; 

- Replace Missing Value ʟʘʤʝʥʷʝʪ ʧʨʦʧʫʱʝʥʥʳʭ ʟʥʘʯʝʥʠʡ ʥʫʣʝʚʳʤ ʟʥʘʯʝʥʠʝʤ; 

- Generate scores, levels ʛʝʥʝʨʠʨʫʝʪ ʥʦʚʳʝ ʘʪʨʠʙʫʪʳ base_score_v2 ʠ critical_level;  

- Parse Numbers ʧʨʝʦʙʨʘʟʫʝʪ ʟʥʘʯʝʥʠʝ ʘʪʨʠʙʫʪʘ çʋʨʦʚʝʥʴ ʦʧʘʩʥʦʩʪʠ ʫʷʟʚʠʤʦʩʪʠè ʚ ʟʥʘʯʝʥʠʷ ʘʪʨʠ-

ʙʫʪʦʚ base_score_v2 ʠ critical_level; 

- Select Attributes ʦʪʙʠʨʘʝʪ 8 ʠʪʦʛʦʚʳʭ ʘʪʨʠʙʫʪʦʚ; 

- Set Role ʫʩʪʘʥʘʚʣʠʚʘʝʪ ʘʪʨʠʙʫʪʫ critical_level ʤʝʪʢʫ çlabelè, ʯʪʦʙʳ ʢʣʘʩʩʠʬʠʢʘʪʦʨ ʩʤʦʛ ʨʘʩʧʦʟʥʘʪʴ 

ʝʛʦ ʚ ʢʘʯʝʩʪʚʝ ʧʨʦʛʥʦʟʥʦʛʦ ʟʥʘʯʝʥʠʷ; 

- Multiply  ʨʘʟʜʝʣʷʝʪ ʧʦʪʦʢʠ ʧʨʦʮʝʩʩʘ; 

- Split Data ʨʘʟʜʝʣʷʝʪ ʵʢʟʝʤʧʣʷʨʳ ʦʙʨʘʙʦʪʘʥʥʦʡ ʚʳʙʦʨʢʠ ʥʘ ʦʙʫʯʘʶʱʫʶ ʠ ʪʝʩʪʦʚʫʶ ʚʳʙʦʨʢʠ; 

- Naive Bayes ʩʪʨʦʠʪ ʤʦʜʝʣʴ ʢʣʘʩʩʠʬʠʢʘʪʦʨʘ ʥʘ ʜʘʥʥʳʭ ʦʙʫʯʘʶʱʝʡ ʚʳʙʦʨʢʠ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʥʘʠʚ-

ʥʦʛʦ ʙʘʡʝʩʦʚʩʢʦʛʦ ʘʣʛʦʨʠʪʤʘ; 

- Applay Model_Bayes ʧʨʠʤʝʥʷʝʪ ʦʙʫʯʝʥʥʫʶ ʤʦʜʝʣʴ ʢʣʘʩʩʠʬʠʢʘʪʦʨʘ ʥʘ ʜʘʥʥʳʭ ʪʝʩʪʦʚʦʡ ʚʳʙʦʨʢʠ; 

- Performance_Bayes ʨʘʩʩʯʠʪʳʚʘʝʪ ʟʥʘʯʝʥʠʷ ʤʝʪʨʠʢ ʧʦʢʘʟʘʪʝʣʝʡ ʢʘʯʝʩʪʚʘ ʨʘʙʦʪʳ ʢʣʘʩʩʠʬʠʢʘʪʦʨʘ; 

- Write Excel ʟʘʧʠʩʳʚʘʝʪ ʦʙʨʘʙʦʪʘʥʥʳʝ ʜʘʥʥʳʝ ʚ ʬʘʡʣ ʬʦʨʤʘʪʘ .xls/ .xlsx. 

ʂʣʘʩʩʠʬʠʢʘʮʠʷ ʧʨʦʚʦʜʠʪʩʷ ʩ ʧʘʨʘʤʝʪʨʘʤʠ, ʫʢʘʟʘʥʥʳʤʠ ʥʠʞʝ. 

ʇʨʠʟʥʘʢʠ ʢʣʘʩʩʠʬʠʢʘʮʠʠ: ʪʠʧ ʇʆ, ʥʘʟʚʘʥʠʝ ʇʆ, ʚʝʨʩʠʷ ʇʆ, ʧʨʦʠʟʚʦʜʠʪʝʣʴ ʇʆ, ʢʣʘʩʩ ʫʷʟʚʠʤʦʩʪʝʡ, 

ʥʘʟʚʘʥʠʝ ʫʷʟʚʠʤʦʩʪʝʡ. 

ʇʨʦʛʥʦʟ ʢʣʘʩʩʠʬʠʢʘʮʠʠ: ʫʨʦʚʝʥʴ ʦʧʘʩʥʦʩʪʠ ʇʆ.  

ʄʝʪʦʜ ʢʣʘʩʩʠʬʠʢʘʮʠʠ: ʥʘʠʚʥʳʡ ʙʘʡʝʩʦʚʩʢʠʡ ʘʣʛʦʨʠʪʤ. 

ʄʝʨʘ ʢʘʯʝʩʪʚʘ ʢʣʘʩʩʠʬʠʢʘʪʦʨʘ: accuracy (ʜʦʣʷ ʚʝʨʥʳʭ ʨʝʰʝʥʠʡ), recall (ʧʦʣʥʦʪʘ), precision (ʪʦʯ-

ʥʦʩʪʴ).  

ʆʙʲʝʤ ʚʩʝʡ ʚʳʙʦʨʢʠ: 1999 ʵʢʟʝʤʧʣʷʨʦʚ. 

ʆʙʲʝʤ ʦʙʫʯʘʶʱʝʡ ʚʳʙʦʨʢʠ: 70% ʦʪ ʦʙʲʝʤʘ ʚʩʝʡ ʚʳʙʦʨʢʠ. 

ʆʙʲʝʤ ʪʝʩʪʦʚʦʡ ʚʳʙʦʨʢʠ: 30% ʦʪ ʦʙʲʝʤʘ ʚʩʝʡ ʚʳʙʦʨʢʠ. 

ʄʝʪʦʜʦʤ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʜʣʷ ʨʝʰʝʥʠʷ ʧʦʩʪʘʚʣʝʥʥʦʡ ʮʝʣʠ ʚʳʙʨʘʥ ʥʘʠʚʥʳʡ ʙʘʡʝʩʦʚʩʢʠʡ ʘʣʛʦʨʠʪʤ, ʢʦ-

ʪʦʨʳʡ ʦʩʥʦʚʘʥ ʥʘ ʪʝʦʨʝʤʝ ɹʘʡʝʩʘ ʩ ʜʦʧʫʱʝʥʠʝʤ ʦ ʥʝʟʘʚʠʩʠʤʦʩʪʠ ʧʨʠʟʥʘʢʦʚ. ʄʝʪʦʜ ʚʳʙʨʘʥ ʠʟ-ʟʘ ʨʷʜʘ 

ʩʣʝʜʫʶʱʠʭ ʧʨʝʠʤʫʱʝʩʪʚ: 

- ʚʳʩʦʢʘʷ ʩʢʦʨʦʩʪʴ ʚʳʧʦʣʥʝʥʠʷ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʩ ʙʦʣʴʰʠʤ ʢʦʣʠʯʝʩʪʚʦʤ ʢʣʘʩʩʦʚ; 

- ʤʝʪʦʜ ʧʦʢʘʟʳʚʘʝʪ ʣʫʯʰʠʝ ʨʝʟʫʣʴʪʘʪʳ ʧʨʠ ʨʘʙʦʪʝ ʩ ʢʘʪʝʛʦʨʠʘʣʴʥʳʤʠ ʧʨʠʟʥʘʢʘʤʠ; 

- ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʩʛʣʘʞʠʚʘʥʠʝ ʧʦ ʃʘʧʣʘʩʫ ʜʣʷ ʧʨʝʦʜʦʣʝʥʠʷ çʥʫʣʝʚʦʡ ʯʘʩʪʦʪʳè [2]. 

ʕʢʟʝʤʧʣʷʨʳ, ʚʭʦʜʠʚʰʠʝ ʚ ʦʙʫʯʘʶʱʫʶ ʠ ʪʝʩʪʦʚʫʶ ʚʳʙʦʨʢʠ, ʦʧʨʝʜʝʣʷʣʠʩʴ ʣʠʥʝʡʥʳʤ ʧʦʨʷʜʢʦʚʳʤ ʤʝ-

ʪʦʜʦʤ. ʊ.ʝ. ʧʝʨʚʳʝ 70% ʠʩʭʦʜʥʦʡ ʚʳʙʦʨʢʠ ʩʦʩʪʘʚʣʷʣʠ ʦʙʫʯʘʶʱʫʶ ʚʳʙʦʨʢʫ, ʦʩʪʘʚʰʠʝʩʷ 30% ï ʪʝʩʪʦʚʫʶ 

ʚʳʙʦʨʢʫ.  

ʂʣʘʩʩʳ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʩʣʝʜʫʶʱʠʝ ʟʥʘʯʝʥʠʷ ʫʨʦʚʥʷ ʦʧʘʩʥʦʩʪʠ: 

- ʂʣʘʩʩ ˉ1: ʫʨʦʚʝʥʴ ʦʧʘʩʥʦʩʪʠ çʂʨʠʪʠʯʝʩʢʠʡè; 

- ʂʣʘʩʩ ˉ2: ʫʨʦʚʝʥʴ ʦʧʘʩʥʦʩʪʠ çɺʳʩʦʢʠʡè; 

- ʂʣʘʩʩ ˉ3: ʫʨʦʚʝʥʴ ʦʧʘʩʥʦʩʪʠ çʉʨʝʜʥʠʡè; 

- ʂʣʘʩʩ ˉ4: ʫʨʦʚʝʥʴ ʦʧʘʩʥʦʩʪʠ çʅʠʟʢʠʡè. 

ɿʥʘʯʝʥʠʷ ʢʣʘʩʩʦʚ ʠ ʨʘʩʧʨʝʜʝʣʝʥʥʳʝ ʧʦ ʥʠʤ ʵʢʟʝʤʧʣʷʨʳ ʙʳʣʠ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʠʩʭʦʜʥʦʡ ʚʳʙʦʨʢʝ. 

ʌʦʨʤʠʨʦʚʘʥʠʝ ʢʣʘʩʩʦʚ ʧʨʦʠʩʭʦʜʠʣʦ ʧʦ ʧʨʘʚʠʣʘʤ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʤ ʚ ʪʘʙʣʠʮʝ  2ʊʘʙʣʠʮʘ 2. 

ʇʨʘʚʠʣʘ ʬʦʨʤʠʨʦʚʘʥʠʷ ʢʣʘʩʩʦʚ 


