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Inventive and patent-licensing work is an integral part of the activities of engineering, technical, and
scientific workers in all spheres of the national economy. One of the results (types) of scientific and technical
creativity is invention, which allows technically gifted individuals to express themselves: scientists, engineers,
students, and other technical workers.

The use of modern technical means in agriculture, for example, unmanned aerial vehicles for
technological operations, prompts the creation of new approaches and methods of their effective use, which is
an urgent task for agricultural enterprises, scientific, and pedagogical workers, and students.

The object of the research is the method of spraying agricultural crops with unmanned aerial vehicles,
as an object of legal protection.

The purpose of the research is to develop an effective method of spraying agricultural plants with
means of protection against pests and diseases by unmanned aerial vehicles, which is the object of legal
protection of industrial property.

The objectives of the research are to perform an analysis of the concepts of creativity and inventive
activity of a person as a form of self-realization and overcoming technical contradictions; to carry out an
analysis of the concepts of the object of the invention - the process (method) as an object of legal protection;
study of the laws of development of technical systems and development of a utility model of the technological
system of an unmanned aerial vehicle; development of a method of spraying field crops with unmanned aerial
vehicles.

The research methodology is based on the method of materialistic dialectics, methods of analysis, and
synthesis of information from official sources and scientific research.

As a result of the conducted research, it was established that the inventive activity of engineering and
scientific workers is an integral part of the development of scientific and technical progress as a whole. The
creation of fundamentally new technologies and machines, and innovative solutions in all branches of the
national economy will contribute to the rapid development of our state and its entry into the system of countries
with developed market relations. The object subject to legal protection is analyzed. Features of the formula
for the method are described.

The research proposes a modern approach to the formation of an object of legal protection, namely,
a method of spraying agricultural crops with unmanned aerial vehicles. The laws of the development of
technical systems are considered and a utility model of the technological system is proposed, namely - the
process of spraying agricultural plants with unmanned aerial vehicles. The target function of the technological
system is described and the laws of development are proposed, which will allow obtaining the optimal values
of the parameters of the optimization criteria.

The proposed method of aerial chemical spraying of plants with the use of sprayer drones allows for
effective chemical treatment of plant crops and minimizes the inefficient use of shift work time associated with
moving a mobile vehicle, thus increasing the productivity of UAVs.

Key words: creativity, inventive activity, invention, utility model, method, legal protection, spraying,
unmanned aerial vehicle.

F. 1. Fig. 3. Ref. 14.
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1. Introduction

The creative activity of people, scientists, and research workers in any branch of society is one of the
most powerful driving forces for the development of civilization. After all, creativity, which is distinguished
by its novelty, uniqueness, originality, and socio-historical uniqueness, is a purposeful search activity of a
person, the result of which is something qualitatively new.

One of the results (types) of scientific and technical creativity is invention, which allows technically
gifted individuals to express themselves: scientists, engineers, students, and other technical workers.

Inventive and patent-licensing work is an integral part of the activities of engineering and scientific
workers in all spheres of the national economy. After all, new knowledge on issues of legal protection and use
of intellectual property, including objects of industrial property, make it possible to create fundamentally new
technologies and machines, transition of the production of agricultural products to high technologies, and the
entry of the state into the system of countries with market relations.

2. Problem formulation

Intellectual property rights protect various results of human creative activity. If in the commonly used
understanding "creativity" is a process that brings something to life, and gives existence to something, then,
from the point of view of legal science, creative activity is considered as such that can lead to the appearance
of protected objects.

In modern conditions, any human activity - be it production, defense, healthcare, and so on - is simply
impossible without proper scientific and technical support. For example, the socioeconomic progress of society
is impossible without its spiritual development. These are closely interconnected processes, which, in turn, are
interdependent. Science cannot develop successfully if production does not provide it with the necessary tools,
devices, equipment, and technologies. In turn, production cannot progress without the development of science
and technology.

Inventive activity is determined by the need to solve a specific technical problem to ensure the
implementation of an economic or scientific task. Invention is the creation of a technological (technical)
solution that meets the conditions of patentability. Such solutions can be inventions or useful models for a
product or process (method).

The activity of higher education institutions in Ukraine is closely related to invention and
rationalization. This especially applies to the research work of scientific and pedagogical workers,
postgraduates, and students.

Therefore, the use of modern technical means and technologies in agriculture, for example, unmanned
aerial vehicles for technological operations, encourages the creation of new approaches and methods of their
effective use, which is an urgent task for agricultural enterprises, scientific and pedagogical workers, and
students.

3. Analysis of recent research and publications

A rationalization proposal is a technical solution that is new and useful for the enterprise, organization,
or institution to which it is submitted.

Rationalization is inherent in the development of human society: a person simply cannot do without
improvement, without improving the tools of production, the technology of their manufacture, and all methods
of expedient activity. Rationalization is carried out through various rationalization proposals.

In numerous rational proposals, only technical solutions that are expressed in the form of a change in
the design of the product (device), production technology, or composition of materials are recognized as
innovative by legislation [1, 2].

Rationalizing proposals are the most common type of creative activity, which in terms of accessibility
and scale prevail over invention, but in terms of technical level, it is somewhat lower than it. Due to their scale,
innovative proposals sometimes have a greater effect than inventions.

The result of the intellectual creativity of scientists is invention. Invention is a creative process that
enables the inventor to solve a problem in a new way or to create something new that has a positive effect.

An invention is the result of creative activity, which is aimed at improving technical issues and meets
the requirements of patentability. The peculiarity of the invention is that it changes the properties, structure,
and function of any object. The main stage of creating an invention is the search and solution of a technical
contradiction, which leads to the appearance of a new, previously unknown result.
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The object of an invention (utility model), which is granted legal protection by the Law of Ukraine
"On the Protection of Rights to Inventions and Utility Models" [3, 4], can be a product, a process (method), as
well as a new application of a known product or process.

A process as an object of technology is an action or set of actions performed on products and other
material objects with the help of at least one product and aimed at achieving a certain technical result. Such a
process, in particular, is the manufacture, processing, processing of the product and its quality control,
transformation of matter, energy, data, and measurement of parameters, diagnosis, treatment, and control of
the process that is the object of technology.

Having established the type of object subject to legal protection, they proceed to its analysis. Analyzing
a technical solution that belongs to the methods. First of all, signs that characterize the presence of operations
and techniques that make up this method are written out. Then signs that characterize the sequence of
operations and techniques over time are written. The characteristics of the sequence of operations must contain
an indication of which operation precedes this operation or which operation it is performed on.

The final stage of the process of invention discovery is the drafting of the claims. The need to draw up
the formula of the invention as a component of the description of the invention, first of all, is connected with
the need to express the technical essence of the invention in a concise form and outline its boundaries, i.e.
define the range of objects to which the inventor's rights in connection with the issuance security document.

The development of a method of spraying, for example by unmanned aerial vehicles means of
protecting plants from pests and diseases, which is the object of legal protection of industrial property, will
allow them to be effectively used in the technologies of growing crops.

Now most often spraying is carried out to protect crops from pests, diseases, and weeds with the help
of chemicals. At the same time, the application of the working fluid is usually carried out by blowing it under
pressure onto the treated object through the nozzles of spraying devices of self-propelled or trailed sprayers.
Orientation of the flow of sprayed liquid on the sprayed object is carried out with the help of fan structures or
with the help of a drone boom.

Known methods of spraying [5] involve spraying in quiet, windless, and cool weather - best in the
morning after the dew has dried, and in the evening, after the sun's heat subsides. During the period of spring
frosts, spraying is carried out in such a way that the plants have time to dry before the evening. The spraying
of crops on large areas is carried out by ground means of mechanization or, if conditions allow, with the help
of agricultural aviation equipment. The wind speed during spraying should be minimal - to reduce the wear of
the working fluid in neighboring areas.

This method generally satisfies the requirements of spraying measures, but at the same time, it has
several technological and technical limitations that reduce the effectiveness of its application. It is not possible
to spray plants during dew, during light rain, and when the wind speed exceeds 4-5 m/s. Already at wind speeds
from 2-3 to 5 m/s, the spraying device must move only in a certain direction and in a clearly defined orientation
in relation to the direction of the active wind, which is not always allowed by the configuration of the field and
the peculiarities of its relief or the nature of the orientation of the rows landing When using a field boom, it is
installed at a height of 0.4-0.5 m from the cultivated crop.

The known aviation spraying system "AMO-3" [6] contains an aircraft with liquid spraying, and each
liquid atomizer together with the aircraft forms a spherical kinematic pair. However, the disadvantage of this
aviation system is the limitation in maneuvering and the unregulated execution of the technological process
under different soil and climatic conditions.

For spraying, can be also used a robotic complex for automated aerial chemical treatment of plants [7].
This complex includes a sprayer drone, which is made in the form of a small-sized multi-screw automatic
unmanned aerial vehicle, as well as a service ground mobile technological device. The disadvantage of such a
technological complex for aerial chemical treatment of plants with the use of sprayer drones is an overly
complex technological scheme for processing fields, as well as a lack of coordination of interaction when using
two or more aircraft.

It should also be emphasized that when spraying crops with a UAV, the drone operator cannot always
form a rational route for the flight task or choose places for recharging the batteries and pouring the working
solution.

It is possible to increase the effectiveness of field crop spraying by UAVs due to taking into account
the mentioned shortcomings.
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4. Aim of the researches

The aim of the research is to develop an effective method of spraying agricultural crops with unmanned
aerial vehicles using plant protection agents to safeguard them against pests and diseases, which is also an
object of the legal protection of industrial property.

5. Results of the researches

The main difference between a rationalizing proposal and an invention is the nature and degree of
novelty [8]. An invention requires absolute (global) novelty, while an innovative proposal requires local
(limited) novelty. The invention is characterized by significant differences from the prototype, while this
requirement does not apply to an innovative proposal.

The objects of the rationalization proposal are constructive changes in products, technological
processes (methods), and substances (composition of materials). But rationalization is not limited only to these
points, it can refer to proposals from any sphere of human activity.

Subjects of the right to an innovative proposal, as intellectual property, are its author and the legal
entity to which the proposal was submitted [9]. The author (rationalizer) of the proposal is considered to be
the person who created it based on his creative work. If the innovative proposal is created by the creativity of
several people, then they are considered co-authors, and the procedure for using the right to the innovative
proposal is determined by the agreement concluded between the authors. If a person provided only technical
assistance, that is, helped with the preparation of documents, carried out calculation or drawing work, then
they are not considered a co-author.

In practice, two types of idealization are distinguished in invention:

1) the number of functions remains unchanged, and the mass, dimensions, and energy consumption of
the system approach zero;

2) the number of functions increases, while the mass, dimensions, and energy consumption remain
unchanged.

Based on the analysis of the descriptions of inventions from the patent fund of the leading countries of
the world, Heinrich Altshuller managed to establish in the 1960s that the inventions that determine the
development of technology are created as a result of overcoming technical contradictions. He singled out 40
basic and 100 additional typical principles for solving technical contradictions, which made it possible to
overcome typical inventive problems.

To obtain standard solutions to inventive tasks, it is necessary to combine typical methods of solving
contradictions and phenomena that occur based on the laws of the development of technical systems. Knowing
the object of the invention, it is possible to establish its principle of operation, whether the technical solutions
of the object correspond to the laws of development of technical systems, it is possible to set the task of
increasing the level of idealization for the entire object or technological process.

The algorithm for solving inventive tasks consists of three stages [10 11]:

1. Analytical — choosing a task, determining its main chain, identifying a decisive contradiction, and
finding its cause.

2. Operative —a study of typical solutions that exist in nature or technology, search for new solutions
by making changes within the system, in the external environment, or adjacent systems.

3. Synthetic — introduction of functionally determined changes to the system, and methods of using
the system.

Another effective method is the modernization of technical systems, which is also based on the theory
of invention. This technique is used to increase competitiveness. To use this method, a patent search is
conducted to identify existing leading analogs. Then, the technical indicators of these analogs are studied, and
an analysis is performed to determine whether these objects are competitive. Next, they determine the basis of
which these objects have such indicators, set an inventive task to modernize the object and formulate a
technical contradiction, using the methods and means of the theory of invention to solve it.

An invention, as a result of human intellectual activity, has an intangible nature but is embodied in
material objects. The Law of Ukraine "On the Protection of Rights to Inventions and Utility Models" [3, 4]
establishes that the objects of inventions can be a product (a device, a substance, a strain of a microorganism,
plant, and animal cell cultures, etc.), a method, an application of a previously known product or a method for
a new purpose.

An invention can be considered anything that is the result of human activity, the essence of which is
to find technical solutions and tasks that arose in the process of researching any issues.
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An invention is a new solution to a problem that has an inventive level and a useful application. The
objects of inventions can be a device, method, substance, or strain of a microorganism, plant, or animal cell
culture, as well as the use of a previously known device, method, substance, or strain for a new purpose [3, 12].

All modern mechanisms for solving inventive tasks are based on the laws of the development of
technical systems. They were first formulated by the inventor Heinrich Altshuller.

The laws of development of technical systems are divided into 3 stages [13, 14]:

1. Statics (the beginning of the system's existence):

- Law of completeness of system parts;

Law of «energy conductivity» of the system;
- Law of coordination of parts of the system;
2. Kinematics (the heyday of the development of technical systems):
Law of increasing degree of ideality;
Law of uneven development of parts of the system;
Law of transition to the supersystem;
. Dynamics (final stage of development of technical systems and transition to a new system):
Law of increasing the degree of dynamism of systems;
The law of transition from the macro level to the micro level;
Law of increasing versatility of the system;
Law of the transition to controlled resources and increased manageability.

We will use some of these laws when developing a model of the UAV technical system to solve the
production problem.

The use of unmanned aerial vehicles (UAVS) in agriculture has great potential, and interest in their use
only grows every year. Currently, UAVs are actively used to determine the boundaries of land plots and
cadastral accounting.

Nowadays, the use of the latest technologies by agricultural enterprises is a necessary step for
successful work. A scientific approach to the implementation of remote monitoring systems from
geoinformation systems helps to quickly and accurately assess the condition of the soil cover, reduce the
amount of fieldwork and apply scientifically based norms for the application of mineral fertilizers or plant
protection products. Such technologies contribute to the reduction of financial costs, time costs and increase
the productivity of cultivated crops.

As is known, spraying is a technological process in which a working fluid is artificially applied to the
treated (sprayed) object in the form of finely dispersed droplets that cover the corresponding treated surface of
the object. The working fluids used for spraying are various dispersed systems: homogeneous substances,
solutions, suspensions, emulsions, etc.

Thus, the technological process of spraying can be considered a technological system that includes at
least four elements:

1) spraying agent (working fluid);

2) sprayed object;

3) a device for using a spraying agent;

4) spraying environment.

A technological system is a combination of functionally interdependent means of technological
equipment, production objects, and performers, designed to carry out specified technological processes and
operations under regulated conditions [13, 14].

Technological systems belong to the class of process systems and they can be at the level of operations,
process, and technology of the complex. They include technical and management personnel.

The technological system of the UAV is a system of the type "man - object of work - information
means and environment". Technical and technological systems exist in a close functional relationship.

To solve a production problem, namely, spraying cultivated plants with plant protection products using
a UAV, it is necessary to assess the situation and identify contradictions and inconsistencies, cause-and-effect
relationships, etc. Such information is obtained as a result of the analysis of the situation, system, or its
indicators.

To create a modern UAV system, we define the objective function (OF). By using techno-economic
analysis, we can identify that the OF is to reduce operational costs and increase the UAV's efficiency by the
established operation regulations. The mathematical expression of the objective function can be represented
as:

1 W ! 1 1
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OF =X OS Q)
provided that Q; — min and Njj — max,

where Qj — costs; Nj — number of output parameters; £ OS — set of parameters of the research object.

The technical and economic analysis makes it possible to reveal the effectiveness of the introduction
of new equipment and technologies, the organization of work, and management.

The model of the UAV technological system can be represented as shown in Fig. 1.

As a rule, technological and production systems for agricultural purposes are classified as complex
dynamic systems. To a large extent, the complexity of the system depends on the depth of its structuring
(degree of detail).

In general, the UAV technological system should be considered a controlled system. Control functions
are performed by a human operator. Information flows to the UAV control object are transmitted in the form
of management decisions using the control panel, and feedback is carried out based on monitoring the flow of
the technological process.

Performance of the target function of UAV operation with optimal parameter values is possible when
considering the laws of development of technical systems, namely: the law of increasing the degree of ideality;
the law of transition to the supersystem; the law of uneven development of parts of the system; the law of
increasing the degree of system dynamism and the law of transition to controlled resources.

External factors
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Fig. 1. Model of the technological system

The basis of the idea is the task of improving the method of aerial chemical spraying of plants using
sprayer drones, by forming a rational flight task that will increase the performance of UAVS.

The task is solved because the method of aerial chemical spraying of plants includes the use of sprayer
drones, which are made in the form of a small-sized multi-screw automatic unmanned aerial vehicle with a
tank capacity of 16-30 liters, and a mobile technical vehicle (Fig. 2) for transportation sprayer drones, a
charging station, batteries, a device for preparing a working solution. The proposed method involves one
operator and one assistant, as well as at least two drone sprayers. These drone sprayers take turns refilling with
the chemical liquid from the solution preparation device. Depending on the size of the field, the spraying zone,
as well as the amount of chemical liquid introduction, are variable and are consistent with the technical
conditions of their use. The team, which includes one operator and an auxiliary worker, and two spraying
drones, when spraying the area, is located on one side of the field and includes at least several base points for
refueling and recharging the spraying drones (Fig. 3). In this method, the drone sprayers take off from a single
base point and move in different directions across the working area during the spraying process. They move
left and right or follow another field task route, while each drone covers its designated working area. The
maximum displacement of spraying drones to the left or right of the base point does not exceed 250-300 m.
For effective work, the field is divided into several sections (sections 1, 2, 3, etc.).

When treating areas with a chemical substance, mobile team 1 is located on one side of the field, which
includes at least several base points 2, 3...n (Fig. 3) for refueling and recharging spraying drones. At the same
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time, refueled spraying drones can simultaneously or with a delay rise above the surface of the field and carry
out chemical treatment of the plants of their planned working areas according to the field task (mission).

Fig. 2. The composition of the mobile team when spraying crops

Meanwhile, when the spraying drones perform a reciprocating movement, ensuring the treatment of
crop areas, at base points 2 and 3, the working solution is prepared and the batteries are recharged.

When the spraying drones complete the working areas, the mobile vehicle moves from base point 1"
to base point "2" (Fig. 3) for a distance of at least 500-600 m.
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Fig. 3. Scheme of UAV flights

2

The proposed method of aerial chemical spraying of agricultural plants using UAVs will allow
effective chemical treatment of crops and minimize inefficient use of shift work time associated with moving
mobile vehicles, thus increasing their productivity.
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5. Conclusions

1. The inventive activity of engineering and scientific workers is an integral part of the development
of scientific and technical progress as a whole. The creation of fundamentally new technologies and machines,
and innovative solutions in all branches of the national economy will contribute to the rapid development of
our state and its entry into the system of countries with developed market relations. Inventive activity is
determined by the need to solve a specific technical problem to ensure the implementation of an economic or
scientific task. Problems may be related to the release of new products with predetermined properties,
expansion of functions or increase in productivity (stationary equipment or aggregates), reduction of energy
consumption, increase in reliability of technical systems, etc.

2. The analysis of the object eligible for legal protection has been conducted. The peculiarities of the
invention formula for the method have been described.

3. scientific research proposes a modern approach to the formation of an object eligible for legal
protection, specifically, the method of spraying crops using unmanned aerial vehicles. The laws of
development of technical systems have been examined, and a model of the technological system for the process
of spraying crops with unmanned aerial vehicles has been proposed. The objective function of the
technological system has been described, along with the proposed laws of development that will enable
obtaining optimal values for the parameters of optimization criteria.

4. The advantages of using unmanned aerial vehicles (UAVS) for spraying are justified, which include
the absence of soil compaction and damage to crops, the ability to work immediately after rain, and the ability
to spray areas with challenging topography. The proposed method involves one operator and one assistant,
along with at least two drone sprayers that take turns refilling with the chemical liquid from the solution
preparation device. Depending on the size of the field, the spraying zone and the volume of chemical liquid
application are variable and adjusted according to the technical conditions of their use. The proposed method
of aerial chemical spraying using drone sprayers enables efficient chemical treatment of plant crops and
minimizes the inefficient use of shift time associated with the mobile vehicle's movement. This, in turn,
increases the productivity of UAVs (Unmanned Aerial Vehicles).

References

1. Tarara, A. (2019). Scientific and technical creativity: a practical guide. Kyiv: Pedagogical thought. [in
Ukrainian].

2. Melentiev, O. (2016). Fundamentals of patent science and rationalization: educational and
methodological manual. Uman: ALMI. [in Ukrainian].

3. Law of Ukraine. (2020). "On Protection of Rights to Inventions and Utility Models™ dated December
15, 1993 No. 3687-XI, as amended. dated 01.06.2000 (with changes and additions) // OVU. [in
Ukrainian].

4, On the approval of the Rules for drawing up and submitting an application for an invention and an
application for a utility model: order of the Ministry of Education and Science of Ukraine dated January
22, 2001. [in Ukrainian].

5. Voytiuk, D., Aniskevich, L., Ishchenko, V. and others. (2015). Agricultural machines. K.: "Agro-
education”. [in Ukrainian].

6. Technological complex for aerial chemical treatment of plants using sprayer drones: pat. 14056
Ukraine: IPC (2020). A017/00, A0O1IM 11/00. No. u 2019 07592; statement 07/08/2019; published
03/25/2020, Bul. Ne. 6. [in Ukrainian].

7. The method of formation of the flight task of an unmanned aerial vehicle: pat. 122934 Ukraine: IPC

(2017). B64C 15/00, GO5D 1/00. Ne. u 2017 09861; statement 11.10.2017; published 25.01.2018, Bul.

Ne. 2. [in Ukrainian].

Yastremska, O. (2013). Intellectual property: a study guide. Kharkiv: Ed. Khneu. [in Ukrainian].

9. Kravets, V., Olyukha, V., Stets, O. (2012). Intellectual property law. Center for Educational Literature.
[in Ukrainian].

10. Semkiv, V., Shandra, R. (2015). Intellectual property: a textbook for students of non-law faculties. Lviv:
Halytskyi printer. [in Ukrainian].

11. Aksyutina, A., Nestertsova-Sobakar, O., Tropin, V. (2017). Intellectual property: education. Manual.
Dnipro: Dniprop. state University of Internal Affairs of affairs. [in Ukrainian].

12.  Shirin, L. and others. (2019). Engineering creativity and patent science. Dnipro: NTU "DP". [in
Ukrainian].

S

113



Ne2(121)/2023 TexHika, eHepreTHka,

% TpaHcnopT AIIK
E “ Vol. 121, No 2 / 2023

13.  Gunko, I., Halushchak, O., Kravets, S. (2020). Analysis of technological systems. Justification of
engineering solutions. Vinnytsia: VNAU. [in Ukrainian].

14. Varenko, V., Bratus, I., Doroshenko, V., Smolnikov, Yu., Yurchenko, V. (2013). System analysis of
information processes. K.: University "Ukraine". [in Ukrainian].

Cnucok euxopucmanux oxcepen

[1] Tapapa A. M. HaykoBo-TexHiuHa TBOPYiCTh: MpakTHIHUH ociOHuK. KuiB : [Temaroriuna xymka, 2019.
128 c.

[2] MenenteeB O. b. OcHOBM MaTEHTO3HABCTBA Ta pallioHATi3allil: HaBYAIbHO-METOANYHUI TOCIOHHUK.
Vwmans : AJIMI, 2016. 160 c.

[3] TIlIpo oxopoHy mpaB Ha BUHAXOIH i KOPUCHI Mozeli : 3akoH Ykpainu Bix 15 rpyans 1993 poky Ne 3687-
XII y pen. Big 01.06.2000 p. (i3 3minamu Ta gomoBHeHHAMH). OBY. 2020. Ne 26. C. 108. (nmata
speprenns: 02.03.2023).

[4] TIpo 3arBepmxenns [IpaBun ckiagaHHs i HOJAHHS 3asBKH HA BUHAXIJ] Ta 3asBKU HAa KOPUCHY MOJIEIb!
Haka3 MiHicTepcTBa OCBITH 1 Hayku Ykpainu Big 22 ciunst 2001 p. Ne 22.2001. Ne 22. ct. 47.

[5] Cinmscbkorocnomapceki Mammuau / Boiitiok 1. I'., Anickesuu JI. B., Tmmenko B. B. Tta in. K.:
«Arpoocsitay, 2015. 679 c.

[6] TexHonoriunumii KOMIUIEKC Ui aBialliifHOi XiMi4HOI OOpOOKH POCIMH 3 BHKOPHUCTAHHSM JIPOHIB-
obnpuckysadiB : mat. 14056 Ykpaina : MIIK (2020) A017/00, AOIM 11/00. Ne u 2019 07592; 3ass.
08.07.2019; omy6ur. 25.03.2020, brom. Ne 6.

[7] Cmnoci6 popmyBaHHS MOIBOTHOTO 3aBAaHHs OE3MIOTHOTO JITANBLHOTO anapary : nar. 122934 Vkpaina
: MIIK (2017) B64C 15/00, GOSD 1/00. Ne u 2017 09861; 3as8. 11.10.2017; omy6u. 25.01.2018, Bro.
Ne 2.

[8] “crpemcbka O. O. IntenexTyanbHa BIACHICTD : HaBYAIbHUN mociOHUK. XapkiB : Bux. XHEY, 2013.
124 c.

[9] TIlpaBo inTenexTyanbHOI BiIacHOCTI : HaByY. moci6. / Kpasers B. P., Omtoxa B. T'., Cters O. M. Ta iH. ; 32
3ar. pea. B. P. Kpaeus, B. I'. Omoxu. K. : Lentp yaboBoi mitepatypu, 2012. 270 c.

[10] CewmkiB B. O., lllangpa P. C. IaTenekryaipHa BIACHICTH @ MiAPYYHHK Ui CTYJCHTIB HEIOPUIUYHHUX
¢dakynereris. JIbBiB: [anuipkuii apykap, 2015. 280 c.

[11] InTenexryanpHa BiacHiCTh: HaBu. mociOHMK / Akciotina A. B., Hecrepuosa-Cobakapr O. B.,
Tpomin B. B. Ta iH. ; 3a 3ar. pen. xauj. ropui. Hayk, joi. O. B. Hecrepuosoi-Cobakapbto JIHimpo:
JHinpomn. aepx. YH-T BHYTp. ciipas, 2017. 140 c.

[12] Tmxenepna TBOpYicTh i mareHTO3HABCTBO : miapy4Huk / Ilupin JI. H. Ta in. Ham. TexH. yH-T
«dnainposcrka nomitexuikay. Juinpo: HTY «II», 2019. 300 c.

[13] Tymeko I. B., Tamymak O. O. Kpasens C .M. AHami3 TexHojorigaux cucteMm. OOTIpyHTYBaHHS
IH)KEHEepHUX pillleHb: HaB4. noci0. Binaums: BHAY, 2020. 224 c.

[14] Cucremuuii anamiz inpopmariiHux mporeciB: HaBu. noci6. / Bapenko B. M., Bparyce 1. B.,
Hopomenko B. C., Cmonsnukos 1O. B., FOpuenko B. O. K.: YHiBepcurer «Ykpaina», 2013. 203 c.

CYYACHUH NIIXIT Y ®OPMYBAHHI OB’EKTA ITPABOBOI OXOPOHMU — CIIOCIB
OBITPUCKYBAHHSA BE3NNIVIOTHUMMU JITAJIBHUMU AITAPATAMU

Bunaxionuyvka i namenmmuo-niyensitina poboma € Hegio '€EMHOI0 YACMUHOTO OISIbHOCTI IHICEHEPHO-
MEXHIYHUX I HAYKOBUX NPAYIGHUKIE 8 YCIX cghepax HapoOHo2o eocnodapcmea. OOnum i3 pe3yrbmamia (6udis)
HAYKOB0-MEXHIYHOT MEOPUOCMI € GUHAXIOHUYMBO, WO 00360JIA€ CAMOSUPAZUMUCL MEXHIYHO 000aposanum
0COOUCOCAM, A came: GUeHUM, THIHCEHEPaM, CIYOeHMAaM md IHUWUM MEeXHIYHUM RPAYIGHUKAM.

Bukopucmanus cywacnux mexuiunux 3acobis y ciibCbKOMY 20CHO0APCMEI, HANPUKIA0, Oe3NiIOMHUX
JIMANbHUX anapamis 0/ GUKOHAHHS MEXHONOZIUHUX ONnepayill, CHOHYKAE CMEOPIO8AmMuU HOGI Nioxoou ma
cnocodu ix epexmusHo20 GUKOPUCMAHMSA, WO € aKMYAIbHUM 3A60AHHIM OJs1 CLIbCbKO2OCNOOAPCLKUX
nionpuemMcma, HayKko8o-nedazociunHux NpayieHuKiIe i cmyoeHmis.

06’ exmom docniodxncents 6y6 cnocio 0ONPUCKYBAHHS CIIbCbKO2OCNOOAPCHKUX KYAbMYP Oe3niIomHUMU
JTMATLHUMU ANAPamamit, Ik 006 '€Km npagogoi 0XopoHu.

Mema pobomu noasieana y po3pobyi epexmuenozo cnocoby o00Onpuckysanus Oe3niiomuumu
JTIMATLHUMY ANApamamy CilbCbKO20CNOOAPCLKUX POCIUH 3ACO0aMU 3AXUCTY DPOCAUH B6I0 WKIOHUKIE ma
X80po0, Wo € 00’ €KMOM NPABOBOT OXOPOHU NPOMUCTIOBOI BIIACHOCHI.

114



Ne2(121) /2023 TexHika, eHepreTHka,

% TpaHcnopT AIIK
E “ Vol. 121, No 2 / 2023

3ae0annam pobomu nepedbauanochy: SUKOHAMU AHALI3 NOHAMb MEOPHOCMI Ma SUHAXIOHUYLKOL
OIAIbHOCMIE TIOOUHU SIK UOY CAMOpeanizayii ma noOOIAHH MEXHIYHUX NPOMUPIY; 30IUCHUMU AHANL3 NOHSAMb
00’exkma eunHaxody — npoyec (cnocib), sk 06’ckma npasosoi OXopoHu, O00CAIONCEHH 3AKOHI8 PO3GUMKY
MEXHIYHUX cucmem ma po3pooKa MoO0eni MEeXHON0SIUHOI cucmemu Oe3niiomHO20 TIMAIbHO20 anapama,
PO3po6Ka chocody oONPUCKYBAnHs NOTbOGUX KYIbMYP Oe3NIIOMHUMU TIMATbHUMU ANAPAMAMU.

Memoouxa oocniodicenb 3aCHOBAHA HA MEMOOL MaAmMepianicmudHoi OlaneKmuKu, Memooax ananizy ma
cunmesy iHghopmayii 3 oiyitiHux 0dxcepen ma HayKoBUx 00CHiOHCEHb.

B pesyromami nposedenux Oocuiodcenb 0YN0 6CMAHOBIEHO, WO BUHAXIOHUYLKA OISIbHICHb
IHOICEHEePHO-MEXHIYHUX | HAYKOBUX NPAYIGHUKIE € HEeBIOEMHOI0 YACMUHOK PO3GUMKY HAYKOBO-MEXHIUHO20
npoepecy 8 yinomy. CmeopeHHs NpUHYUNOBO HOBUX MEXHON02IU | MAWUH, IHHOBAYIUHI PILEHHS 8 YCIX 2AlY35X
HApOOHO20 20CNO0APCMEa CRPUSIMUMYTNG WUBUOKOMY PO3GUMKY HAULOT 0epacasy ma 8X00JCeHHsL ii 6 cucmemy
KPAiH i3 pO3GUHYMUMU PUHKOBUMU BIOHOCUHAMU. 30IUICHEHO aHaNi3 00 €kma, KUl NiOS2a€E NPABOBIll OXOPOHL.
Onucano ocobnusocmi gpopmynu 6unaxody Ha cnocio.

Y pobomi 3anpononosano cyuwachuii nioxio 0o gopmysanms 0b6’exma npasosoi 0XopoHu, a came —
cnocib6  0ONMPUCKYBAHHA  CITCLKO2OCNOOAPCHKUX — KYAbMYp  Oe3niiomHUMU  TIMATbHUMU — ARAPATIAMU.
Poszenanymo 3akoHu po3eumxy mexHiuHUX cucmem ma 3anpoOnOHOBAHO MOOelb MeXHON02IUHOI cucmemu —
npoyec 0ONPUCKYB8AHHS CIIbCLKO2OCHOOAPCHKUX POCIUH Oe3ninomHumu mimanshumu anapamamu. Onucana
Yinbo6a (PYyHKYIs MeXHOI02IYHOT cucmeMy ma 3anponoHO8aHi 3aKOHU PO3GUMKY, SKI 00380IsIMb 00epIHCcamu
ONMUMANbHI 3HAYEHHS napamempie Kpumepiie onmumizayii.

3anponornosarnuti cnocid agiayitino2o XiMiuH020 0ONPUCKYBAHHS POCIUH 13 BUKOPUCIAHHAM OPOHI6-
obnpuckysauie 0036015€ eheKmueHo 30IUCHIO8AMU XIMIUHY 00pOOKY NOCIBI8 POCAUH MA 3MEHUUMU 00
MIHIMYMY HeeeKkmueHe SUKOPUCTNAHHA POOOH020 Yacy 3MIHU, WO MO8 SA3aHO 3 nepei30amu MOOITbHO20
MPAHCROPMHO20 3aC00Y, NIOBUWYIOYY MAKUM YUHOM npoodykmuseHicmb BIIJIA.

Knrouosi cnosa: meopuicms, BUHAXIOHUYMBO, BUHAXIO, KOPUCHA MOOelb, CHOCIO, NPAso8a 0XOPOHA,
00NPUCKYBaHHS, Oe3NINOMHULL TTMATLHUL anapam.

@. 1. Puc. 3. JIim. 14.
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