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In this paper is proposed the procedure a knowledge base
designing for computer components diagnosis using
flowcharts and Bayes method. The intelligent expert system
automates the process of maintenance, repair, and relieves
technical staff from manual execution of routine, time-
consuming tasks for maintenance of computer components.
The expert system detects various hardware malfunctions, as
well as gives recommendations for their possible correction.
Production rules of the proposed expert system are in the form
of operations if-then. An expert system conducts a dialogue
with the user, receives facts about the problem and asks
questions in the process of user consultation with the system.
During the consultation, questions appear on the computer's
display screen; the user answers by storing the answers or
important data. An expert system prepares a response to the
user using the Bayesian method and the diagnostic knowledge
base. Applying the results of the expert system with the
probability of a malfunction for each outcome allows you to
optimize the procedure for diagnosing the computer hardware
components.

Keywords: diagnosis, knowledge based system, expert system,
flowchart, Bayesian method

Introduction. Today, computer systems are used
in many areas of science and technology and the
demand for reliable operation of computers is
increasing. Computer systems continue to become more
complex and many users face computer problems due to
the difficulties of diagnosing a possible malfunction in
the computer hardware or software. Hardware
malfunctions are the most difficult because it affects our
daily life and our work. Extensive use of computers
makes computer maintenance a problem that cannot be
ignored and needs to be solved. It is recommended to
use expert systems to diagnose hardware failures. An
expert system is a computer program that can perform at
the level of a human expert in a specific problem area,
such as hardware or software problems. Expert systems
are knowledge-based systems that mimic a chain of
reasoning by an expert in a particular problem area or
clarify uncertainties when it is usually necessary to

consult one or more human experts. Expert systems not
only help us, but also act as an intelligent person, full of
knowledge, and give us advice in many areas where it is
impossible to get many people to do the same. The main
goal of the expert system is to provide a solution to the
problem, when necessary, sometimes in a matter of
seconds this use. Expert systems thanks to their
knowledge can make accurate and fast decisions and
can assist all professionals and users.

The use of expert diagnostic system with
good knowledge base provides support for decisions in
situations for which the diagnosis algorithm is not
known and is formed from the initial data in the form of
production rules. To automate the process of
accumulation of knowledge in an expert system, it is
advisable to use flowchart  of  the computer
components.

Statement of the problem. Each part of the
computer system has its own troubleshooting
mechanisms to ensure its integrity at the time of the
problem in the computer system. There is a limited
amount of troubleshooting resources and standardized
service strategies to determine the problem of computer
component at the general level or at a special level of
maintenance. The detection of one or more problems
that arise in the computer component is a challenge for
technicians. Professionals use this limited number of
troubleshooting resources to specifically support the
problem of computer components, since this solution is
not a simple task for a technical worker. Solving the
problem of a limited number of troubleshooting
resources and maintaining the technical expertise of
expert systems is critical. Using an intelligent expert
system reduces the time and cost of troubleshooting and
repairing errors.

Resent Publications. The expert diagnostic
system is suggested to be used for the analysis of the
computer system’s technical state [1, 2, 3]. The causes
of computer hardware failure are summarized and the
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specific maintenance methods are provided for
diagnosing the computer hardware failures [2]. An
expert system is introduced to develop hardware for
fault-detection for any computer system with many
types of computer faults and it is divided into different
problem modules [3]. The mathematical apparatus that
allows operating the expert assessment of the diagnosis
object’s state (hardware, software or staff) is fuzzy
logic. In the preparation stage of the diagnostic
experiment it is proposed to describe the diagnostic
features of the computer system in terms of linguistic
variables, which makes it possible to use the knowledge
and experience of the expert in their familiar form [1].
The disadvantage of modern monitoring systems in the
diagnosis of complex technical objects is the inability to
determine the initial stage of a failure diagnosis object.
The introduction of modern intelligent technology in
solving problems of diagnosis can not only compare the
monitored parameters with their reference values, but
also to predict the possibility of determining the initial
stage of malfunctions in the form of failures, both
individual elements and the object as a whole [4].
Expert system is a computer program capable of
performing at the level of a human expert in a specific
problematic area such as computer hardware failures
[5]. An expert system was designed to model the
behaviour of an expert in some fields and use the same
rules the expert would use to draw conclusions from a
set of facts that are presented to the system [6].
Diagnosis Expert System using Bayesian Networks is
system developed to help patients and non-patients to
diagnose common adult diseases based on the given
symptoms. This application uses Bayesian Networks in
diagnosing the diseases [7]. The functional diagnosis
expert system based on knowledge base in the form of
neuro-fuzzy network was proposed in this paper.
Current values of diagnostic parameters are measured
by sensors. The hybrid expert diagnostic system with
neuro-fuzzy network knowledge base supports decisions
in the situation when the diagnosis algorithm is not
known and is formed from the initial data in the form of
production rules [8]. The using flowcharts and decision
trees for computer component diagnosis are described in
[9, 10].

Thus, in determining the technical condition of the
complex technical facilities (computer systems) major
critical factor is the time of the decision to localize
faults. The use of expert diagnostic system with
knowledge base provides support for decisions in
situations for which the diagnosis algorithm is not
known and is formed from the initial data in the form of
production rules. To automate the process of
accumulation of knowledge in an expert system, it is
advisable to use flowcharts of the technical object. From
the analysis of articles follows focus on developing the
knowledge base as the main part of the diagnosis expert
system.

The purpose of the paper is to describe the
knowledge base system designed for the diagnosis of
computer components using flowcharts and decision
trees.

The using flowchart and decision tree for

diagnosis of computer components. This part of
article presents computer hardware faults and
troubleshooting ~ with  repair  flowcharts  [10].

Troubleshooting is applied to computer component that
has suddenly stopped working. It is previously working
state forms the expectations about its continued
behavior. A basic principle in problem analysis is to
start from the most probable possible problems first. A
troubleshooter using flowchart could check each
component in a computer one by one, substituting
known good computer components for each suspect
one. This consistent process can be considered on the
stage when components are substituted without regard
to a hypothesis concerning how their breakdown could
result in the symptoms being diagnosed. Simple and
intermediate items can be easily represented by trees of
dependencies among their components or subsystems.
Technical documentation produced by proficient
engineers and experts is very helpful, especially when it
provides a theory of operation for the targeted device of
computer system. Troubleshooting can also prepare the
systematic  checklist, troubleshooting  procedure,
flowchart or table that is made before a problem occurs.

Developing troubleshooting procedures in advance
allows in organizing the diagnostic failure seeking into
the most efficient fault diagnosing process. Fault
diagnosing tables can be calculated to make them more
efficient for users. Some computerized fault diagnosing
services immediately show all available solutions with
the highest probability of fixing the issue. The
technician can either answer additional questions to
advance through the fault seeking procedure or
immediately implement the solution they think will fix
the malfunction.

We use the following flowchart (Fig. 1) to build
our expert system. To solve the problems that occur in
the Power Supply PC we have created the meant expert
system by keeping a track of the chart. In brief, the
previous flowchart shows the way to provide the
appropriate solution.

Morris Rosenthal in [10] describes how to find a
power supply failure using flowchart: “Check power
comes on, then we check if there isn’t live screen, we
proceed to video failure hart, if we get live screen, we
will have new build, then we check power requirement
vs rating. But if power doesn’t come on, then if there
isn’t good AC power source, we use live outlet. If there
isn’t new build, we will try again to boot on we get
premature power ok signal. Try different power supply.
If it doesn’t boot on, we check if we hear any beeps,
then we proceed to motherboard failure chart, if there
aren’t any beeps, we need to install new hardware and
remove latest addition and retry. Test replace power
supply if there is a good AC power source, we check if
110/220V is set, then select proper voltage on near of
power supply if 110/220 V is set, then we check, if
motherboard lead isn’t installed, we check manual and
motherboard silkscreen ...” and so on.
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Fig. 1. Power Supply Flowchart [Source: 10]

As we can see, the troubleshooting description is
detailed, but is difficult to understand and follow up.
Therefore, it is advisable to use intelligent expert
systems for repairing hardware. It is necessary to design
a knowledge base for the expert system. The source data
for the knowledge base can serve as flowcharts or
decision trees.

Sample decision trees for creation of knowledge-
base are nothing more than restricted types of graphs,
just with many more rules to follow.. A tree will always
be a graph, but not all graphs will be trees. So, what is it
that makes a tree different from the graphs. A tree can
only flow in one direction, from the root node to either
leaf nodes or child nodes. A tree can also only have one-
way connections a child node can only have one parent,
and a tree can’t have any loops, or cyclical links.

Decision trees are modeling tools that are used in a
variety of different settings to organize and break down
clusters of data. Similarly, decision tree have been
widely used in practical applications area, due to its

interpretability and ease of use. The decision tree was
used in computer domain to understand the dimension
of the problem. Each tree starts with a set of computer
problems and ends with solutions.

As a result, representing computer and network
problem based on decision tree structure helps the
technician or computer user to identify each problem
with little effort. Therefore, the system improves the
computer troubleshooting service; minimize the burdens
of technicians, fill the gaps of limited manpower, delay
of time and backlog.

The technicians acquire required information from
the computer user. To make this acquired knowledge
functional in knowledge representation, the knowledge
based system is modeled by using decision tree
structures.

Decision tree structures are the bases for the
development of prototype knowledge based system. The
prototype follows the same procedures as presented in
the decision tree when diagnosing computer problems..
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Fig. 2. Decision Tree Part for Power Supply Diagnosis

The common causes of each problem is used to
determine the presence of specific cases that has been
illustrated (fig.2) using decision tree structures. Based
on the decision tree structures, some problems which
have similar characteristic in nature were incorporated
in the knowledge base to show that some causes can
also be causes for other problems. Therefore, similar
procedures have been followed for all problems
occurring in the computer system. Some of the causes
were modeled by using decision tree as follows (fig. 2)

We can write down questions for the knowledge
base  using  flowchart or  Decision tree.
The number of questions is equal to the number of
conditional vertices with two outputs (yes, no) on the
power supply flowchart. For this example there will be
15 following “yes-no” questions: (1) Power comes on
(2) Live screen (3) Good power source (4) New build
(5) Is 110/220 V set (6) Boot on 2nd try (7) Hear any
beeps (8) Installed motherboard lead (9) New hardware
installed (10) Power switch fail (11) Power supply
connections to motherboard correct (12) Hard drive spin
up (13) Spin up on other lead (14) Bad adapter on bus
(15) Power motherboard on bench.

Similarly, we write down possible faults of power
supply, their number will be equal to the number of
vertices with one input.

Faults (Response options): 1. proceed to video
failure. 2. check power. 3. use live outlet. 4. premature
power. 5. select proper voltage. 6. poceed to
motherboard. 7. check manual.8. remove latest addition.
9. replace switch. 10. remake motherboard. 11. either
you have. 12. defective power supply. 13. replace power
supply. 14. strip system. 15. try drive in test PC.

Preparation of the knowledge base for diagnosis
of computer components.

We will use the knowledge base of the small
expert system [11]. This is simple expert system, using
a Bayesian inference system that is intended for
consultation with the user in any application area for
the loaded knowledge base. The program determines the
probability of possible outcomes and uses for this an
assessment of the plausibility of certain data, received
from the user. An important advantage of this program

is the ability to create and use your own knowledge
base.

At the first stage of creating a knowledge base, it is
necessary to formulate knowledge about the area in
question in the form of two sets:

- Q = {qj} - a set of questions (symptoms,
evidence)

— V = {vi} - a set of outcome options (solution
options),

— two probability matrices : Py = {Py;;} and Pn =
{Pn;j} of size mxn, where

— Pyj; is the probability of receiving a positive
answer to the j th question if the i-th outcome is correct;

— Pnj; is the probability of receiving a negative
answer to the j-th question if the i-th outcome is correct;
Where n and m - the number of questions and outcomes,
respectively.

In addition, for each outcome, the a priori
probability of a given outcome Papr is assigned, i.e.
probability of outcome in the absence of additional
information. In the course of expert system operation,
the solver, using these sets and matrices and Bayes
theorem, determines the a posteriori probability Ppst of
each outcome, that is, the probability adjusted according
to the user's answer to each question: - with a positive
response; - with a negative answer. When the answer is
"I do not know" the posterior probability is equal to the
prior.

That is, the probability of the implementation of a
certain hypothesis in the presence of certain supporting
evidence is calculated on the basis of the a priori
probability of this hypothesis without supporting
evidence and the likelihood of the evidence being
carried out under the condition that the hypothesis is
correct or incorrect.

The initial information of the knowledge base is
the following structure:

Description of the knowledge base, the name of
the author, a comment, etc. (can be in several lines; this
information is displayed after loading the knowledge
base; this section ends after the first empty line)

Question number 0 (any text that ends with line
breaks)
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Question number 1

Question number 2

Question No. N (the last question is followed by
one blank line, and the second section ends)

Outcome 0, P [, i, Py, Pn]

Outcome 1, P [, i, Py, Pn]

Outcome 2, P [, i, Py, Pn]

Outcome N,P [, i, Py, Pn]

The last section lists the outcomes and the
corresponding elements of the probability matrices.
Each outcome is set on a separate line, the listing ends
with the end of the file.

At the beginning of the description of the inference
rule, an outcome is specified, the probability of which
varies in accordance with this rule. This is text that
includes any characters except commas. After the
comma, the a priori probability of the given outcome is
indicated P. After that, a comma goes through a series
of repeating fields of three elements. The first element i
is the number of the corresponding question. The next
two elements are Pyij and Pnij, respectively, the
probability of receiving an answer “Yes” to this
question, if the possible outcome is correct and
incorrect. These data are indicated for each question
associated with a given outcome.

Note: P <= 0.00001 is considered to be equal to
zero, and P> = 0.99999 - to one, therefore such values
should not be indicated - the outcome with a similar
prior probability will not be processed.

For example: (Applied to human health the initial
information can be described as follows)

Influenza, 0.01, 1.0.9.0.01, 2.1.0.01, 3.0.0.01

It says here: there is an a priori probability P =
0.01 that any person taken at random has the flu.

The first question (i = 1) corresponds to the record
"1.0.9.0.01". Hence, the values Py;; = 0.9 and Pn;; =
0.01, which means that if the patient has the flu, he will
answer “Yes” to this question in nine cases out of ten,
and if he does not have the flu, he will answer “Yes”
Only in one case out of a hundred (i.e., this symptom is
quite rare in other diseases). The answer “Yes” confirms
the hypothesis that he has the flu. The answer "No"
suggests that a person is not sick with the flu.

If the answer is yes (+5) to the first question, the a
posteriori probability for the considered example will
be:

Py, - P,

1

Py -B+Pny-(1=P) -

Papr = 0.47619.

If the answer is “No” (-5) to the first question is
negative, the posterior probability for the considered
example will be:

(I_Pyi/)'P[
(1-Py,)-P+(1-Pn;)-(1-P)

=0.00102.

Ppst =

If the answer is “I do not know” (0), the posterior
probability of the outcome is equal to the a priori.

In the case of an intermediate answer h (from -5 to
0 and from 0 to +5), the posterior probability is
calculated taking into account the degree of confidence
of the attribute and is calculated by linear interpolation
from the values of affirmative answers "Yes", "No", "I
do not know".

With a negative answer (-5; 0):

Ppst =E+(E_Papr(n0t‘4))'%'

For example, with the answer h = -3:

Ppst=0.00461
With a negative answer (0; +5):
h
Papr Z})i +(Pp\t(/‘f)_})z)§

For example, when answering h = +3:

Papr =0.28971

For the second question, we have the entry
"2,1,0.01." That is, if a person has the flu, then this
symptom must be present (Pyi2 = 1) and he will
definitely answer “Yes”. The corresponding symptom
may occur in the absence of influenza (Pni2 = 0.01), but
this is unlikely.

Note: With a large number of questions, it is not
necessary to list all of them in the last section of the
line, especially if the answer to any question does not
affect the probability of the outcome.

Question 3 excludes the flu when the answer is
“Yes”, because P (E / H) = 0. This could be a question
like the following: “Do you have a given condition for
most of your life?” - or something like that.

You need to think, and if you want to get good
results, then conduct a study to establish reasonable
values for these probabilities.

The values of P (E / H) and P (E / not H),
substituted into Bayes theorem, allow us to calculate the
posterior probability of the outcome, i.e. probability
adjusted according to the user's answer to this question:

PMH/E)=P(E/H)*PH)/(PE/H)*PH)+

P(E/H)*P (H)) or
Paposleriori = Py *P/ (PY *P+Pn* (l - P))

The probability of a certain hypothesis H in the
presence of certain supporting evidence E is calculated
on the basis of the a priori probability of this hypothesis
without supporting evidence and the likelihood of
evidence being given under the condition that the
hypothesis is true or incorrect.

Below there are possible outcomes of the computer
component "power supply"” diagnosis and the
corresponding elements of the probability matrices.
Each outcome is set on a separate line, the listing ends
with the end of the file.

Outcomes of the knowledge base

1. proceed to video failure, 0.5, 1, 0.9, 0.1, 2, 0.1,
0.9

2. check power, 0.5, 1, 0.9, 0.1, 2, 0.9, 0.1, 4, 0.9,
0.1

3. use live outlet, 0.5, 1,0.1,0.9, 3,0.1,0.9
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4. premature power, 0.5, 1, 0.9, 0.1, 2, 0.9, 0.1, 4,
0.1,0.9,6,0.9,0.1

5. select proper voltage, 0.5, 1, 0.1, 0.9, 3, 0.9, 0.1,
5,0.1,0.9

6. proceed to motherboard, 0.5, 1, 0.9, 0.1, 2, 0.9,
0.1,4,0.1,0.9,6,0.1,0.9,7,0.9, 0.1

7. check manual, 0.5, 1, 0.1, 0.9, 3, 0.9, 0.1, 5, 0.9,
0.1,8,0.1,0.9

8. remove latest addition, 0.5, 1, 0.9, 0.1, 2, 0.9,
0.1,4,0.1,0.9,6,0.1,09,7,0.1,0.9,9,0.9, 0.1

9. replace switch, 0.2, 1, 0.1, 0.9, 3, 0.9, 0.1, 5, 0.9,
0.1,8,0.9,0.1,10, 0.9, 0.1

10. remake motherboard, 0.2, 1, 0.1, 0.9, 3, 0.9,
0.1,5,0.9,0.1,8,0.9,0.1, 10, 0.1,0.9, 11, 0.1, 0.9

11. either you have, 0.2, 1, 0.5, 0.5, 3, 0.9, 0.1, 5,
0.9, 0.1, 8, 0.9, 0.1, 10, 0.1, 0.9, 11, 0.9, 0.1, 12, 0.9,
0.1,14,0.1,0.9, 15,0.9, 0.1

12. defective power, 0.2, 1, 0.5, 0.5, 3, 0.9, 0.1, 5,
0.9, 0.1, 8§, 0.9, 0.1, 10, 0.1, 0.9, 11, 0.9, 0.1, 12, 0.1,
0.9,13,0.9, 0.1

13. replace power, 0.2, 1, 0.5, 0.5, 3, 0.9, 0.1, 5,
0.9, 0.1, 8, 0.9, 0.1, 10, 0.1, 0.9, 11, 0.9, 0.1, 12, 0.9,
0.1,14,0.1,0.9,15,0.1,0.9

14. strip system, 0.2, 1, 0.5, 0.5, 3, 0.9, 0.1, 5, 0.9,
0.1,8,0.9,0.1, 10, 0.1,0.9, 11, 0.9, 0.1, 12, 0.9, 0.1, 14,
0.9,0.1

15. try drive in test PC, 0.2, 1, 0.1, 0.9, 3, 0.9, 0.1,
5,0.9,0.1, 8, 09, 0.1, 10, 0.1, 0.9, 11, 0.9, 0.1, 12, 0.1,
0.9,13,0.1,0.9

After processing the data by the expert system, we
get the results of the consultation.The purpose of the
consultation is to determine the probabilities of possible
outcomes.

The result of the consultation (the probabilities
of outcomes indicated in parentheses):

(0.39343) check manual; (0.90000) check power;
(0.96802) defective power; (0.99961) either you have;
(0.99936) proceed to motherboard; (0.99912) premature
power; (0.50000) proceed to video failure; (0.90679)
remake motherboard; (0.68290) remove latest addition;
(0.99022) replace power; (0.21277) replace switch;
(0.21268) select proper voltage; (0.98375) strip system;
(0.49490) try drive in test PC; (0.02976) use live outlet.

Fig. 3. Expert System Result

Applying the results of the expert system with the
probability of a malfunction for each outcomes allows
you to optimize the procedure for diagnosing the
computer hardware components.

Figure 3 shows the result of the work of the expert
system.

Conclusion. The expert system is a computer
system that emulates the decision making ability of a
human expert. The knowledge-base of the expert system
is a computer software expert The proposed system use
diagnosis flowchart and decision tree for design the
knowledge-base. The expert system use a Bayesian
inference system that is intended for consultation with
the user in any application area for the loaded
knowledge base. During the interviews, questions
appear and the user responds by keeping in answers or
important data. Then, utilizing the user s response the
system searches its knowledge base. It systematically
searches through the various paths for a solution without
becoming lost in the vast numbers of possibilities.
Eventually the program comes up with the advice and
communicates it to the user. After processing the data by
the expert system, we get the results of the consultation.
The purpose of the consultation is to determine the
probabilities of possible outcomes.

References

1. Krivoulya G., Dudar Z., Kucherenko D., and Sami M.
Fuzzy expert system for diagnosis of computer failures,"
in 10th International Conference - The Experience of
Designing and Application of CAD Systems in
Microelectronics CADSM., 2009.

2. Lechner W. Diagnosis and Maintenance of Computer
Hardware Failures, Computer Era, no. 5, p. 014, Jul. 2011.

3. Mandal S., Chatterjee S., and Neogi B., Diagnosis And
Troubleshooting Of Computer Faults Based on Expert
System and Artificial Intelligence, International Journal of
Pure and Applied Mathematics, vol. 83, no. 5, pp. 717—
729, 2013.

4. Kirivoulya G. F.,. Shkil A. S, Kucherenko D. Ye.. Analysis

of production rules in expert systems of diagnosis.
Automatic Control and Computer Sciences. — 2013. — Vol.
47.— Ne6. — P. 331-341.
Saad A., Al A., Hussaini S. M., and Jilani A. K., Empirical
Model using Expert System Techniques in Hardware
Failure of a System during Backup of Data, International
Journal of computer Science and Network Security, vol.
13, no. 2, pp. 53-59, 2013.

6. Mazlina Md M., Shibghatullah A.S., Basari A.S.H., Hussin
B. Diagnosing computer hardware failures using expert
system (Rule-Based Technique) International Symposium
on Research in Innovation and Sustainability 2014
(ISoRIS ’14) 15-16 October 2014, Malacca, Malaysia

7. Alonzo A.L.D.C., Campos J.J.M., Layco L.L.M., Maratas
C.A., and Sagum R.A. ENTDEx: ENT Diagnosis Expert
System Using Bayesian Networks. Journal of Advances in
Computer Networks, Vol. 2, No. 3, September 2014

8. Krivoulya G., Shkil A., Kucherenko D., Lipchansky A.,
Sheremet Ye.. Expert evaluation model of the computer
system diagnostic features. EWDTS2014: Proc. of
international conf., 26-29 September, 2014. — Kiev,
Ukraine, 2014. — P. 286-289



BICHWK CXIOHOYKPATHCHKOIO HALIIOHANBHOIO YHIBEPCUTETY imMeni Bonogumupa Oans Ne 6 (247) 2018 75

9. Decision  tree using flow chart
<https://wiki.eecs.yorku.ca/course_archive/2014-
15/F/4412/_media/decision_trees.pdf>

symbols

10. Rosenthal M. Computer Repair with Diagnostic
Flowcharts. 3rd Edition. Foner Books. 2013. 170 pages.

11. Mini  Expert  System  [Online]. Available.
http://www.chat.ru/~bukhnin/

12. Rule-Based System. [Online]. Available:

http://www.webopedia.com/TERM/R/
rule based system.html

13. Russell S. and Norvig P. (2010). Artificial Intelligence
Modern Approach.(3rd edition). [online]. Available:
www.pearsonhighered.com [Oct., 2015].

14. Ergado A.A. Self learning computer troubleshooting
expert system, International Journal of Artificial
Intelligence & Applications (IJAIA), Vol. 7, No. 1,
January 2016.

15. Negnevitsky M. A Guide to Intelligent Systems Second
Edition. Addison Vesley. 2005. 415pp.

Kpusyas I'.®., Hlepoaxk B.K. IlpoextyBanus 0a3u
3HaHb JUISl AIarHOCTHKHM KOMI'HOTEPHHX KOMIIOHEHTIiB 3
BHKOPHCTAHHAM 0JIOK-CXeM

V' cmammi npononyemuoca npoyedypa cmeopenna 6azu
3HAHL O OIACHOCMUKU KOMN'IOMEPHUX KOMNOHEHmis 3
BUKOPUCAHHAM On0K-cxem i Memooy Kaiieca.
Inmenexmyanvra excnepmua cucmema asmoMamu3ye npoyec
EXHIUH020 00CTY208Y68AHHA, PEMOHMY | 36INbHAC MeXHIUHUL
nepconan 6i0 py4Ho20 6UKOHAHHA PYMUHHUX, MPYOOMICMKUX
3a60anb 3 00CHY208Y8ANHA KOMN'IOMEPHUX KOMNOHEHMIS.
Excnepmna cucmema susensc pisui anapamui 300i, a maxooic
dae pexomenoayii no ix moowcausoi xopexyii. IIpooykyiiini
npasuiIa NPONOHOBAHOI eKCNEPMHOI CUCmeMu BUKOHYIOMbCS Y
6uenadi onepayii «akwo-moy. Excnepmua cucmema eede
dianoe 3 Kopucmyeauem, Ompumye Oawi npo npooaemy i
cmaeumv  3aNUMAaHHA €  npoyeci  KOHCyibmayiu - 3
kopucmyeauem. 11i0 uac koncynemayii na ekpani komn'romepa
3'a61s10mbCs. NUMAHHA; Kopucmyead gionosioae, sdepiearouu
6i0nosioi  abo eadicnusi Oami. Excnepmua OiacHocmuuna
cucmema 2omye 8i0N0BIO0b KOPUCMYBAYe8i 3 BUKOPUCMAHHAM
baiicciscbkoeo memooy i bazu 3Hamnb. 3acmocy8ants 6UOAHUX
eKcnepmHoi  cucmemu  UMOGIpHOCmEU Ol
HecnpagHocmi  003601A€ — ONMUMIZY6amu  npoyeoypy
0laz2HOCMUKY ~ KOMNOHEHMI8  KOMN'IOMepHo2o  0O1a0HaHHsA

KOJICHOI

Kniouogi cnosa: odiacnocmuka, cucmema 3HaHb, eKCNEPmMHA
cucmema, 610K-cxema, 6aueciécbKill Memoo

Kpusyas I'.®., Ilepoak B.K. IIpoexTtupoBanmue
0a3pl  3HAHMIA ISl IMATHOCTHKH  KOMIBIOTEPHbIX
KOMIIOHEHTOB C HCIOJIb30BaHUEM OJIOK-CXeM

B cmamve paccmompena npoyedypa coszoanusi 6aszvl
3HAHULL ONA OUACHOCMUKU KOMNbIOMEPHBIX KOMNOHEHMO8 C
UCNONb30BAHUEM On10K-cxem u Memooa Kaiieca.
Humennexmyanvhas SKCHepMHAs CUCmema agmomMamusupyem

npoyecc — MeXHUuecko20 — OOCIYIHCUBAHUA, — DeMOHMA U
0c80000COaem — MeXHUYecKull  NepCcoHar  Om  PYYHO20
BbINONIHEHUS ~ DYMUHHDBIX, mpyooemMKux — 3a0a4 o

00CIYIAHCUBAHUIO KOMNBIOMEPHBIX KOMIOHEHMO8. DKchepmuas
cucmema o6Hapydcusaem pasiuyHvle annapamusie cOou, a
makoice 0aem peKoMeHOayuu no ux 603MOINCHOU KOPPEeKYUU.
IIpooyxkyuonnvie npasuna 9KCNepmHoll cucmembl
BbLINOIHAIOMCA 8 6UOe onepayuil  «eciu-moy. DKchepmuas
cucmema eedem Ouanoe ¢ NOIb308ameneM, NOLyHaem OanHsle
0 npobreme u 3adaem BONPOCHL 8 Npoyecce KOHCYIbMmayuil ¢

nonvzosamenem. Bo epems  KOHCYlbmayuu Ha IKpane
Komnvromepa NOAGIAOMCA 60NpocCyvl,; noav3zoeamenb
omeevyaem, COXpAHASL omeenivbl UlU  BAIICHblE dannvle.

DKrcnepmuas OUAeHOCMUYECKas CUCmeMda 20mosum omeemn
NOAb308AMENIO C UCNOL306AHUEM OAlECO8CKO20 Memood U
6a3vl 3nanul. [Ipumenenue bl0AHHBIX IKCNEPMHOU CUCTNEMbL
sepoamHocmell 01 KA*COOU HeUCHpagHoCmu  No360jsem
ONMUMUZUPOBAMb  NPOYEOYPY OUACHOCMUKU KOMROHEHMOS
KOMNBIOMEPHO20 obopyoosanus
Knwueevle cnosea: oOuacnocmuxa, cucmema — 3HAHULL
9KCnepmHas cucmema, 610K-cxema, 6atleco8CKuLl Memoo
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