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Важливою частиною веб-додатку є коректне ведення технічного обліку подій. 
Технічний облік здійснюється за допомогою контролерів сторінок і моделі при різних діях 
користувача. У контролері формується повідомлення обліку, яке передається моделі та 
записується до таблиці “system_log” бази даних. У системі для контролю над робочими 
станціями використовуються дві програми віддаленого адміністрування: Microsoft RDP та 
TeamViewer [5]. 

Висновки. З урахуванням аналізу вимог, що було висунуто до комп’ютерної системи, 
було розроблено автоматизовану систему для проведення експериментальних досліджень у 
дистанційному форматі, яка дозволяє отримати захищений віддалений доступ до робочих 
станцій для проведення лабораторних досліджень, та складається з веб-додатку, комп'ютера 
користувача, робочої станції та програм віддаленого адміністрування.  
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Automated Computer System for Experimental Research in Remote Format 
Haidai H.Yu., Hrieshnov A.Yu.,  
Admiral Makarov National University of  Shipbuilding 
Abstract. In the article the automated computer system for conducting experimental research in a 
remote format was developed, which allows you to implement an algorithm for conducting many 
laboratory tests remotely in quarantine, in martial law and outside it under the full control of the 
teacher. A comparative analysis of existing systems for remote experimental research was performed. 
Structural diagrams of the web application, database and automated system in general are presented. 
The software in the form of a web application that controls an automated system was developed. The 
settings of remote administration programs on workstations are given.  
Keywords: computer system, automation, distance learning, remote administration, experiment. 
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Abstract. The paper considers the principles of mathematical description of the semiconductor power 
converters elements to perform the analysis of the logical-dynamic processes of information 
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arguments transformation in the interaction of all subsystems. The rules for describing the functional 
structures of a transformer, rectifier, passive filter, inverter, induction motor are defined. The 
possibility of describing the elements of semiconductor power converters at different levels of 
decomposition is an advantage of the approach considered in the research. 
Key words: functional structure, rectifier, semiconductor power convertor, analytical model 

The main requirement in the study of an object as a system is the possibility of considering 
and describing not only its energy side, but also the study of its informational aspects. [1, 2]. A 
characteristic feature of the initial stage of designing the semiconductor power converters (SPC) is 
the limited information about the properties of the future system, which forces, first of all, to refer to 
the structure of the system and the information contained in it. The depth of description, the level of 
detail is determined by the purpose of the system and is used to build models of systems. Therefore, 
the task of creating and using such a mathematical apparatus is relevant, which would allow to 
combine control processes that have different physical, organizational and target nature. The modern 
SPC and their control systems are characterized by a large number of elements, many connections 
and a significant amount of processed information. The variants of a formalized representation of 
logical-dynamic processes of signal conversion include a description in the form of structural and 
principal schemes and differential equations [3-5]. The first level of understanding of the converting 
energy and information voltage arguments processes in SPC is implemented for the developer of 
various functional structures in the form of structural and circuit diagrams. The second level of 
understanding is intended for the functional structure of the microcontroller computing core and is 
implemented in the form of computational mathematical models with some input and converted 
arguments. 

The aim of the work is to develop a technology for representing the main elements of 
semiconductor power converters by means of functional structures for the analysis of logical-dynamic 
processes of voltage conversion. 

The input argument x in the function structure is subject to transformation or action, which 
can be described in the form of an expression: 

yActionfx x  )( .      (1) 
Taking into account the analytical form of representing the functional structure (1), the 

schematic implementation of the transformer «Transformer» – «Trans» can be written in the form of 
an analytical expression, as shown in Fig. 1. 

 
Fig. 1. Description of the transformer in the form of an analytical expression 

 
where ±↑Uφ1-3sin(ωt) – three-phase (φ1-3) argument of alternating (±) voltage ±↑U with an increased 
level (±↑); f1(Trans±↓Uφ1-3) – the functional structure of the transformer (Trans), which forms the 
alternating voltage argument (±↓Uφ1-3) with a reduced level ±↓Uφ1-3sin(ωt). 

The schematic implementation of the integrating device «Integrator» (passive low-pass filter), 
the module of the three-phase rectifier RectifierUφ1-3, can be written in the form of an analytical 
expression, as shown in Fig. 2. 
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Fig. 2. Analytical representation of a filter and a rectifier 

After combining the functional structures, the mathematical model of the converting voltage 
arguments process ±↑Uφ1-3sin(ωt)→±UConst can be written in the form of an analytical expression: 

 

(2) 

The schematic implementation of the PWM inverter «InverterPWM» can be written in the form 
of an analytical expression (3): 

 
(3) 

where f1-6(±n-p-nIGBT) – the functional structure of the PWM-inverter «InverterPWM» with IGBT 
transistors n-p-n; ±UConst – constant voltage input argument; (→) – functional analog connection; (≡) 
– functional logical connection; (↑PortCorePulsesφ1-3) –  
the port of the microcontroller computing core, at the output of which a sequence of pulses (Pulsesφ1-

3) of control for three phases (φ1-3) is formed. 
When moving to the level of the principle diagram of the voltage arguments formation, which 

lead to the appearance of the rotation moment (ωMomRotor) in the functional structure of the induction 
motor «MotorInduction», the analytical expression (2) has the form shown in Fig. 3. 

 
Fig. 3. Description of the semiconductor power converter at the component level 
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The abstract model of the induction motor «MotorInduction» is written in the form of an 
analytical expression (4): 

 

(4) 

where f1(MotorInduction) – the functional structure of an induction motor with three-phase voltage 
input control pulses (±ΔtUPulsesφ1-3); (ωMomRotor) – transformed energy argument of the moment 
(Mom) of the rotor rotation (ω) of an induction motor f1(MotorInduction). External high voltage 
argument ±↑Uφ1-3sin(ωt) of three phases (φ1-3) using the functional structure of the transformer 
f1(Trans±↓Uφ1-3) converts to a low voltage energy argument (±↓Uφ1-3), which after passing the 
functional structure of the rectifier f1(RectifierUφ1-3sin(ωt)) forms voltage arguments of two polarities 
«+↕U » and «-↕U ». So that the voltage arguments do not have a variable component, they are applied 
to the functional structure of the filter f1(LCIntegratorU), at the output of which voltage arguments of 
constant levels (+UConst) and (-UConst) are formed. These arguments proceed to the functional structure 
f1-6(±n-p-nIGBT) PWM inverter «InverterPWM», at the output of which using input control arguments 
↓Core±ΔtUPulsesφ1-3 voltage arguments are formed in the form of pulses ±ΔtUPulsesφ1-3Motor, which passed 
the functional structure of the induction motor f1(MotorInductL3). The arguments of impulse voltage 
±ΔtUPulsesφ1-3 at the input of the induction motor functional structure f1(MotorInduct) on the one hand 
create an energy argument ωMomRotor engine rotor torque, and on the other hand form an 
informational argument of voltage ±Uωφ1-3L3. 

The considered technology for the synthesis of logical-dynamic processes of control in the 
field of power electronics for the formation of mathematical models of SPC, characterized by 
increased information content, allows us to analyze the system at as many levels of decomposition as 
they are required to create an understaiding of  its main properties. 
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