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AHomayin:Y cmammi po32120arombCsi NUMAHHA MexHOA02il ma memooonozii 01 asmomamusayii npoyecy nowyky ma
po3pobyi HOBUX cnocobie 3acmocyeaHHs CY4aCHUX MEXHO/AORIU KOMN’IomepHO20 MOOe08aHHs md CyuydcHux Memooie
obuucnenb, a nomim po3pobKU Npo2pamHoz0 3abe3neueHHs 048 aemomamu3ayii uUKO-MeXHUUHUX | MeXHOA02IUHUX
docnidsceHb ma po3paxyHkie. OcKinbKu, OaHi mexHono2ii documb po3guHymi cami no cobi ma maromb eeauky 6asy 3HaHb,
eapiaHmie ix sukopucmauHs dydce 6bazamo, 8i0 HABUAABHUX OO0 iHJ#CeHepHUX 000amKie, Mo He MeHW aKmydabHOI, € mema
gisyanizayii naaMie, cxem abo Ou3aliHy MmalibymHbo20 00AAOHAHHS, A MAKOJNC CKAAOAHHA e2pacpikie nNOpieHSAHHS
Xapakmepucmuk edce ICHylOUUX npucmpoie ma naaHyemux 00 po3pobku ma eupobHuymed. [isi BUKOHAHHS CAMO20
docniddceHHs 6yna euxkoHaHa iHchopmayilina onpayroeanHs (cmammi, Oonoegidi, cami 3acobu asmomamuszayii) emanie
po3eumky 0aHoi memu. B pesyaibmami asmopamu 3pobsaeHi 8ucHo8Ku npo nodanblui HANPSIMKU po38UMKy no 0aHoi memamuyi,
susieneHi nepegazu icCHylOUUX pilleHb i u3HaueHi obaacmi, siKi HEOOCMAMHbO ONPAYbOBAHI.

Abstract: The article deals with the issues of technology and methodology for the automation of the process of searching
for and developing new ways of using modern computer modeling technologies and modern computing methods, and then
developing software for the automation of physical, technical and technological research and calculations. Because the given
technologies are sufficiently developed in themselves and have a large knowledge base, there are many variants of their use,
from educational to engineering applications, no less relevant, there is a topic of visualization of plans, schemes or design of
future equipment, as well as drawing up charts of comparison of characteristics already existing devices and plans to develop
and manufacture. In order to carry out the research itself, information processing (articles, reports, automation means itself)
was carried out for the development stages of this topic. As a result, the authors draw conclusions about further directions of
development in this subject, identify the advantages of existing solutions and identify areas that are underdeveloped.

KnrodoBi cioBa: MogentoBaHHs, NporpaMHe 3abesreueHHsi, aBTOMaTH3allifl iH)KEHEDHUX PO3PaxyHKIB, INOPiBHIbHUN
aHani3
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Introduction

The purpose of the research is to study the automation technologies for calculations to help solve the problem of
construction optimization of heat and mass exchange machines, optimize the parameters of operating modes of refrigeration
and air conditioning systems, and develop a computer application that allows the user to test all the benefits of automated
calculations. One of the important parts of the whole project is the user interface and the appearance of the calculation results,
which will be given much attention and research time..

Analysis of the current state of the question

The current state of the development of computer systems for information processing and management is characterized by
the expansion of the fields of application, much of which require elaboration in complex algorithms for the intensity of the
flow of data on hardware and computer media that meet the limitations of dimensions, energy consumption, cost and time
development [1].
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Computer system - an information and technical complex for the purpose of processing, saving, input-output information.
The computer system includes computers, printers, servers, etc. with software. Information is exchanged through the computer
network, through the local or global data transmission system. When describing the systems, they use technical, organizational,
documentary, functional, algorithmic, software and information structures. Problems solved in computer information systems,
have a number of characteristic features that affect the technology of automated data processing. The computer system has the
ability to integrate with other engineering technologies, expand the capabilities and create a single environment for
management due to the diversity and unification of computer equipment.

Computer systems are very important in the modern world. They are used, practically, in all spheres of society, have
become irreplaceable for modern managers (and not only). Thanks to the computer system it is possible to solve applied tasks
in the subject areas of activity such as technological preparation, management, accounting, automation of processes [9].

The experience of solving research and application problems shows that regardless of their complexity, the ultimate goal
can be achieved either by the formulation of an experiment or by the method of mathematical modeling. Each of these methods
has its advantages and disadvantages. With the help of an experiment it is possible to solve even very complex tasks, while the
reliability of the results is higher, the more thoroughly worked out is the technique of experiment. At the same time, the results
obtained will relate only to the conditions under which the experiment was conducted, as a result of which the generalization of
results to other conditions is not correct. In addition, we must take into account the economic side of staging a complex
experiment. In this regard, the method of mathematical modeling with the help of computer technology is more likely when
analyzing not a real task, but its model image. The process of mathematical modeling is depicted in the following sequence:
the physical formulation of the problem; mathematical statement of the problem; mathematical study of the problem; analysis
and comprehension of the mathematical solution and comparison of it with the experiment [2].

The process of mathematical modeling is depicted in the following sequence: the physical formulation of the problem;
mathematical statement of the problem; mathematical study of the problem; analysis and comprehension of the mathematical
solution and comparison of it with the experiment. Let's consider more mathematical formulation and mathematical study of
the problem. The mathematical formulation consists in the formation of a mathematical model of the investigated problem,
which is usually a system of equations of mathematical physics (differential, integral, integral-differential). The mathematical
study of the problem actually reduces to solving the system of equations and analyzing the results obtained. We can solve the
output for relatively simple problems: in the system of equations and the solution to submit as dependencies expressed through
elementary and other known functions. If possible, then they say that an analytical (exact) solution of the problem has been
found. However, the overwhelming majority of practically important problems do not have analytical solutions. These include,
for example, the construction tasks: the determination of the stress-strain state of plates, foundations; stability problems,
thermal conductivity for solids; directed diffusion, etc. In these cases, numerical methods are used which, by operating the
system of algebraic equations (analogs of the equations of mathematical physics), make it possible to construct a certain
sequence of arithmetic operations, increasing the number of which gives an exact solution. Since in practice there is a finite
number of steps (operations), the solution found is approximate. And as computational operations are performed over numbers,
then the corresponding methods are called numerical. The greatest development of numerical methods has recently been
achieved due to the use of computer technology, which has high computational speed and a large capacity of RAM. However,
the main role in this case is given, of course, to a person who should be able to formulate and assign a task, to describe its
mathematical dependencies (to create a mathematical model of an object), to formulate an algorithm for solving a problem on
computer technology, to write a program in algorithmic language, understood by computer,_to solve the problem and to
evaluate the results [3].

Regarding the evaluation of the calculation results, it should be noted that the combination of numerical methods and
computer technology makes it possible to do it effectively and promptly, varying the most important parameters of the design
scheme of the problem with the subsequent numerical analysis of their impact on the final result. In fact, it is a numerical
experiment because the terms of the problem can be changed many times. Despite the differences in the methodology, a
physical experiment and physical research are closely related to the numerical experiment, especially in the part where the
evaluation of the reliability of the results is required. The mathematical model of an object is a set of equations that examines
real physical objects (processes, phenomena). The mathematical model is not the same as the investigated object, but it is only
its approximate description, since it is built with some simplifications and idealization. The model takes into account the most
important moments and interrelationships that are most characteristic of the real object being studied. At the same time, due to
the replacement of the real object with the corresponding mathematical model it became possible to formulate the problem as a
mathematical problem and use it for solving it by one or another mathematical apparatus. The algorithm is an understandable
and precise prescription (an instruction) for the performer to carry out a sequence of actions aimed at achieving this goal or
solving the task. The accuracy of the solution is a measure of the proximity of the numerical solution to the analytic one.
Convergence of the solution is a gradual approximation of it to the exact one. After choosing a mathematical model of an
object and its description in algorithmic machine language, numerical implementation of the problem on computer technology
is carried out. Recently, in the realization of practical tasks, for the most part, they use computer technology, which can
perform from several hundreds to millions of operations per second. The greatest application in engineering calculations has
acquired computer equipment, which have not only high-speed computing, modern software, but also an advanced service part
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that allows you to quickly diagnose errors, to graphically display the results of calculations, to perform calculations in dialog
mode. Great popularity among users also acquired Personal computers also acquired great popularity among users[4].

Analysis of analogic systems

Like any technological process, the processing of information on a computer is formed by a set of actions performed in a
certain way and in a certain sequence. This specially organized process is carried out with the help of two main components of
any type of computer technologies - its hardware and software.

Let us consider the existing software system of different application lines.

Applied computing solutions for logistic tasks

Managing logistics systems, product supply chains, or individual fragments of them is highly effective, with the use of
modern tools for solving tasks that require optimization. It contains not only known mathematical methods and models with
worked out algorithms for solving economic problems, but also so-called security tools. Without these two components, a
modern specialist in the field of logistics is not able to provide an equilibrium state of the logistics system, the supply chain.

For this period of development of society, the computer, as a means of ensuring the successful work of professionals, is
well known to all, first of all, as a calculating machine. Serious economic and managerial tasks are solved with its help. To
succeed in their solution, now logistics provided modern software tools that combine a large arsenal of common various
computing packages and special packages for processing various information. Here is a brief description of them.

1. The problem-oriented software package of numerical methods MERCURY is intended for the solution of various applied
computational tasks, such as economic and managerial tasks. This package uses systems of linear and nonlinear algebraic
equations, optimization of functions, analysis of properties of functions using graphs, etc. MERCURY can handle the
relatively optimal level of managerial tasks that are relatively simple in size. Its main drawback is certain restrictions on the
amount of information that needs to be entered into the database.

2. MathCAD combines a series of mathematical systems with a user-friendly interface. Different versions of this system are
known today, which provide an opportunity to solve the problem of recording very complex mathematical expressions such as
integrals, matrices, symbols of sums and products, systems of equations with constraints, etc., rather quickly.

The system makes it possible to visual work with graphics, especially two-dimensional. There is also implemented three-
dimensional graphics and built-in capabilities for building animated charts, allowing you to see the process in dynamics.

3. With regard to a wide range of managerial tasks and office technologies that are widely used by managers and logists,
graphic systems and image processing programs are of interest - Paintbrush, Paint, Ulead ImagePals, Adobe Photoshop,
Corel DRAW graphics packages and more..

4. Tools for processing text information - modern text editors, which represent a software product that provides the user
computer tools for creating, processing and storing documents of various nature and complexity. These include text editors
(MultiEdit, Brief, Norton Editor, Quick, etc.), document editors (Lexicon, Ami Pro, Microsoft Word, etc.), publishing systems
(Corel Ventura Publisher, Adode PageMaker, QuarkXPress, etc.) editors of scientific texts (TEK, Mathor, etc.).

5. Tables data processing tools — Microsoft Excel.

6. Integrated systems. Two systems of this class are widely known: MS-WORKS and Microsoft Office. They are, in
essence, an integrated software package. The components included in the complex can be used both individually and together
for the solution of business day-to-day tasks..

Network technologies - a kind of informational space that provides users with the means of information exchange and
collective use of network resources: hardware, software and information. With the help of the network, different issues are
solved regardless of the location of clients and partners, which is especially useful for logists with a large geography of
communication..

To date, logistics is mainly used by three groups of networks:

* networks that connect personal computers directly to each other using regular telephone lines;

* UUCP-based networks (UNIX-to-UNIX Copy Program) and connecting large numbers of computers using both regular
telephone lines and specialized high-speed channels.;

* networks that are part of the Internet community and provide not only the ability to transfer any information, but also
access to seized resources in real time scale.

The following list of software used in logistics activities, along with mathematical methods, of course, promotes a quick
solution to tasks that require optimization. However, this software is common for both logistics, for managers, for marketers,
and for many professionals working in different fields. You can specify the following for a specific logistics area.

The rapid speed of development of information technologies allows us to obtain modern arithmetic tools for making
logistic solutions, special computing or modeling packages. To date, they have been developed quite a lot and they are used
quite effectively by European and American firms and companies. For example, standard sets of routing tasks such standard
packages as PARAGON, CAST, OPTRACK, the referent model SCOR for managing supply chains, modern software
program ORACLE for the management of logistics systems, including supply chains and many others have been widely used
in Europe and America. Due to the impossibility of describing all existing packages for an example, let us consider only two,
which are successfully used today by the logistics services of enterprises, companies and companies of Ukraine - these are the
software product ORACLE and the reference model SCOR [7].
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Applied computing solutions for engineering tasks
In [8] a mathematical model of dynamics with distributed parameters for a reflux absorber diffusion refrigeration machine

is developed that describes the temperature distribution along its surface (temperature field) with a known temperature
distribution of the vapor-liquid mixture. When receiving this model, a porous approach was used. According to it, the reflux
was considered to consist of a set of interconnected cells of small length, each of which is described by a model with lumped
parameters. The surface temperature of each i-th cell is determined by their initial values (at t = 0), the total heat flow to it is

1) heat flow from a steam water-ammonia mixture to a wall of a reflux condenser;

2) heat flux into the environment from the wall of the reflux condenser;

3) the heat flow along the reflux conduit) and at time t from the moment of change.

The system allows simulation and calculations at different values of distances and the different nature of the temperature
change of a steam-liquid water-amine mixture in a reflux membrane.

Software for calculation of the developed algorithm of real-time calculation of the values of the temperature of the vapor-
liquid mixture in the defluhemator of the absorption diffusion refrigeration machine. These temperature values are not
available for direct measurement. This system creates a real basis for the creation of automatic optimization systems for the
operation modes of absorption diffusion refrigeration machines on the criterion of maximum energy efficiency.

In [9] the following problems are considered:

- the problem of development of circuit solutions for multifunctional systems with direct (direct) regeneration of absorbent
and improvement of heat-mass exchange devices of drainage and cooling circuits of solar systems of air conditioning are
considered::

- theoretical and experimental development of a new class of gas-liquid-type solar energy converters for direct absorption
of regeneration;

- creation of unified compact heat and mass exchange equipment (absorber-dehumidifier with internal evaporative cooling,
solar desorber-regenerator, evaporative coolers), which ensures minimization of energy consumption;

- modeling of working processes taking into account the characteristics of film flows in heat-mass exchange machines and
conducting research of solar regenerators of absorbent and evaporative coolers;

- obtaining the results and recommendations that provide the calculation and design of such systems on the basis of the
completed cycle of theoretical and experimental work.

Conclusion

The research of the technology of creation of software for automation of engineering calculations and its application on the
modern wide market, one of which is mechanical engineering, production of refrigerating technics, air conditioning devices, is
carried out. To do this, the mathematical model for calculating heat loss in the middle of the channels of various heat-mass-
exchange units was improved, a software product was constructed with the ability to set up individual calculation parameters.

To achieve the goals and objectives, the necessary tools and tools were first identified for each part of the project, which
are models, program code, user interface. Development was started with the study of models of research objects, further using
the environment and development tools created software implementation for models. The final task was to collect the results of
calculations and visualize the results in the form of comparative graphs.
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AHHomayusi: B cmambe onucblgaemcsi UCNO/Mb308aHUE HeuemKol /A02UKU O/S1 pelleHust 3a0ay UCKYCCIMBEeHHO20
uHmesnnekma ¢ uepax. IIpedcmasneHbl OCHOB8Hble NpobaemMbl 8 CO30AHUU UCKYCCMBEHHO20 UHMes1eKmd, d Makdce OCHOBHble
MemoObl peaauzayuu UCKYCCMBEeHHO20 uHmeanekma e uzpax. OCHoeHoe 6HUMaHUe yOeqeHO Memoody Heuemkoll N02UKU.
npeumywjecmeam U He0OCMAMKAM €20 8 nNpakmuuyeckoM npumeHeHuu. Heuemkas soeuka npedcmaensem coboil
HAOMHOJecmeo mpaouyuoHHOU N02UKU, KOmopoe Obi10 pacwupeHo 015 06pabomku noHsmus 3Ha4eHuli YacmuyHoli npaeobl
medxncdy 6yneeoli ¢yHKyuu ucmuHbl U noxcHocmu. Heuemkas sno2uka o6biuHO npuHumaem ¢opmy Heuemkol cucmembl
paccyxicoeHuli, a ee KOMNOHEHNIbl - 3MO Heuemkue nepemeHHble, Heuemkue npasuad U MexaHu3m Heuemkoz0 8bleodd. Imom
MemoO noseo/siem AUHeBUCMUYECKU cgopmyauposamb yeau HecobcmeeHHozo nepcoHaxca (NPC) u npedocmasnsem
803MOXCHOCMb OYEHKU cumyayuli 158 NPUHAMUSL pewleHusl.

OcHogHoll yenblo pabombl npedcmasneHa paspabomka UHmMenneKmyanbHo20 deeHmd, Komopblll peaausyem nosedeHuecKue
peaxkyuu Ha OCHOge npasun € UCNOAb308aHUEM HeuemKux MHodcecme. B kauecmee npakmuueckoll 3adauu npedcmasneHa
3adaua onucaHus nogedeHueckoli peakyuu NPC Ha uHmepakmueHble 06seKmbl, npu docmudiceHuu onpedeneHHoll yeau. /s
pelleHuss 3moli 3adauu 68e0eHO NOHsAMUe NOCMOPMO20HAAbHO20 NPOCMPAHCMBd, KOMOpoe Nno360/5em Onuchl8anib
MHOJCeCmeo Heuemkux cumyayuti U cpagHumb ux mexcoy coboll.

B pesyabmame 6bL1a nocmpoeHa mabauya npagun noeedeHuss NPC, Ha ocHose KOMOPOU MOJNCHO CnpoeKmupogamb
nogedenueckyio peakyuto NPC. . OcCHO8HbIM npeumyujecmeom OaHHOU Moldenu siensemcsi 3a0aHue Heuemkux cumyayutl ¢
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