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DEVELOPMENT OF MEDICAL
DIAGNOSTIC DECISION SUPPORT
SYSTEMS AND THEIR ECONOMIC
EFFICIENCY

O6’cxmom docridncenis € diaznocmuuni cucmemu niompumxu yxeaienns piwens (CIIYP). Oonum 3 naiibirvu
NPOOIEMHUX MICUb 8 MEOUUHUX 0iAZHOCMUUHUX CUCTNEMAX € POPMYEaHHSL 6A3U 3HAHD HA OCHOBI NPABUIL eKcnepmd,
3a K010 HAdAemvbest pexomendauis w000 xeopobu. Ilposedeno docaionceniis memoodie npoexmyeanis MeOUUHUX
diaznocmuynux cucmem. Posznsinymo memoou 3acmocysanis NOMEeHYiaLy wmyyuHozo iHmeiexmy 6 MeOUUUHi y 6u-
2101 popMysanHA HeUIMKUX NPAGUL a60 NPposedenis 0lazHOCMUKYU Ha 0CHOBL Oatleciecokux mepedc. Poseasiymo
inmenexmyanvii 00UUCII06AIbHI 3ACOOU Y BUZAA0L EKCNePMHUX CUCTEM HA OCHOGI NPAGUJL MA HeUuimKoi 102K, U0
3aCMoco8YI0MbCst 00 HEUPOHHUX MEPENC A 2eHeMUUHT ANZOPUMMU, U0 BUKOHYIOMbCS 8 MeOuunil 0iaznocmuui.

st pospobxu cucmemu niompuMKu yxeanenus piuens rikaps-nediampa 6ynio o6pano memoo popmyeaniis
6asu 3nams Ha 0CHOBL NOZIUHUX NPABUL <AKUWO..., MO...>. Bukopucmanmus danozo memody dossonse chopmysamu
NOUAMKO6I YMOBU BXIOHUX OanuUX 00 cucmemi, ma npuckopumu ix o6pobxy ¢ 6asi snanv. Xoua npu uvomy 6asa
3HaH®L € documb 2POMI30K0I0, Ale Ue He SMEHUYE NPOOYKMUBHICTL UKOPUCTAHHS CUCTIEMUL.

B npoueci docnidacenst onucamno po3apodky meduunoi diazinocmuunoi cucmemu niOmpumMKi Yxeaienis piens
JiKapem-nediampom 3a emanamu nPoeKmy6ants. 3acmocy8ants 0anoi cucmemu 0036056 ABMOMAMUIYEAMU NPO-
uec doxkymenmoobizy 0ns HiKapsi-nediampa ma npuisUOWUm eman nonepeoibozo OUiHGans CMany NauicHma.

Kravchenko 0.

Béydosanuii modynv erexmponozo 006ionuxa nediampa ne miivki asmoMAmusye npoyec 00Kymenmoobizy,
w0 3menwye uac pobomu nikaps 3 nanepamu, a i 00360A1€ OMPUMYEAMIU NOGHY iHPOPMaLi0 npo nayicnma.

Buxonano pospaxynox exonomiunoi epexmuenocmi i enposadacenis CIIYP nixapem-nediampom. Pospaxo-
8aHA BAPMICMb CUCTIEMU MAE OKYNUMuUcs npomsizom 1 poxy.

Ilepcnexmuea dodasanmsi mooy.ie 0o cucmeMu 3a OKPEMUMU X8OPOOAMU MA POPMYEAHHS eLeKMPOHHOTL Kapm-
KU 3 MOMEHMY Hapoodcenns 3 nepcnekmusoio nepedaui danux 0o cucmemu 0is JOPOCIUX € Nepesazami nepeo

ananozamu 0anozo NPozPamMHoOz0 NPOOYKMy.

Kmiouesi cmoma: meduuni cucmemu niOMpuMKU yxeaienns piwiens, pospooxa npozpamuozo sabesnevens,

EeKOHOMIUNA epexmusHicmo.

1. Introduction

The application of information technologies in all spheres
of human life implies both the development of software
and its implementation in all sectors of the economy, so-
cial sphere, medical institutions, etc. Present in Ukraine
requires to move quickly towards the development and
application of applied medical programs affecting the work
of medical personnel, increasing its efficiency and increasing
economic benefits.

The exchange of information is crucial for providing
assistance at all levels of the medical care system — the
patient, doctors, the organization of health care and the
political and economic conditions in general [1].

The development of medical information systems and
decision support systems is an urgent task. Analysis of the
use of computer equipment in medical institutions shows
that it is usually used for processing textual information, en-
suring the process of document circulation and maintaining
databases [2]. In part, computers are used to support the
operation of diagnostic and therapeutic devices [3].

The creation of decision support systems (DSS) by
a specialized doctor meets the requirements. Establishing
a preliminary diagnosis is an important stage in the treat-

ment of the patient. The creation of a diagnostic medical
decision support system will ensure the process of timely
and reliable diagnosis of the patient to choose the right
treatment. This system aims to connect the knowledge of
the doctor, long-term knowledge and research in medicine
by the type of disease with information technology.

2. The ohject of research
and its technological audit

The object of research is the diagnostic decision sup-
port system.

The study is carried out on the example of doctor-
pediatrician DSS. The system for diagnosis of childhood
diseases should contain a database of medical data, a know-
ledge base based on expert rules and formulate recommen-
dations to the pediatrician to assist in making preliminary
decisions. Also, this system will be a module of an electronic
pediatrician’s directory that will contain information about
infants, their vaccinations and will allow them to form
their medical record.

One of the most problematic places in the study is the
formation of a knowledge base based on expert rules, which
provides a recommendation for the disease.

.
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3. The aim and ohjectives of research

The aim of research is the process of designing and
implementing a medical diagnostic decision support system
and calculating the cost-effectiveness of its implementation.

To achieve this aim it is necessary:

1. To carry out research on the methods of designing
DSS by a pediatrician.

2. To describe the logical links of the nodes of the sys-
tem at the stage of designing a decision support system for
a pediatrician with the help of Case tools.

3. To describe the weighting factors for the rules of
the knowledge base of the system that corresponds to
the sets of childhood symptoms of disease.

4. To identify the structural diagram of the DSS work
by a pediatrician and the main results of the work.

5. To calculate the economic efficiency from the DSS
introduction by a pediatrician.

4. Research of existing solutions
of the prohlem

Medical information technologies include means of
influencing the body with external information factors,
a description of the methods and methods of their applica-
tion, and a process of teaching practical skills. The first
is the question of the need to widely introduce proven
means and methods of information impact into clinical
practice that meet such requirements as safety and ease
of use, high therapeutic effectiveness of application [4].

The next important issue is the stimulation and en-
couragement of the development and creation of new tools
and methods of influence on the human body, which cor-
respond to the principles and postulates of information
medicine. One of the main ways to solve a number of
medical, social and economic problems today is to inform
the work of medical personnel [5].

The basic link of informatization is the use in hos-
pitals of modern clinical information systems equipped
with decision support mechanisms. However, these systems
were not widely used, since scientific and methodological
approaches to the creation of clinical information systems
have not been developed yet [5].

Work [6] is devoted to the analysis of methods and
tools of medical expert systems. Some researchers evaluate
their medical expert systems in hospitals, starting with
inspectors and receive various parameters, such as accuracy
and sensitivity. Using these parameters, they evaluated
the effectiveness of their expert systems [7-9]. Accuracy
along with other parameters of the expert system depends
on the knowledge base, has the appropriate knowledge.
It is necessary to worry about acquiring knowledge, the
stage in which knowledge is collected [10, 11].

Thus, the indicators of the expert system depend on each
of these factors. It is possible to increase the productivity
of the expert system by creating a more accurate knowledge
base, and very little work with the use of neuro-fuzzy,
anisotropic and fuzzy logic in medical diagnostics [12].

The study of methods for designing medical diagnos-
tic systems is an important stage in the development of
software for medical systems.

The paper [13] discusses the application of the po-
tential of artificial intelligence in medicine. The diagnosis
is presented on the basis of a fuzzy expert system, and

approbation is carried out on the example of diagnosing
liver diseases.

Effective mechanisms for anamnesis are the establish-
ment of cause-effect relationships between diseases and
symptoms. The paper [3] offers a description of a web-based
system for the medical diagnosis of sleep based on Bayesian
networks. This method allows the expert to interact with
the user to establish a probable diagnosis.

Description of the development of the expert system
of mobile applications to assist the doctor in the diag-
nosis, analysis and treatment of hydrocephalus are given
in [14]. The paper considers intelligent computing tools
in the form of expert systems based on rules and fuzzy
logic applied to neural networks and genetic algorithms
performed in medical diagnostics.

Based on the research data, the method of forming
a set of symptoms for childhood diseases and forming weight
coefficients for the knowledge base rules in the form «If ..,
then ..» was chosen.

5. Methods of research

Medical systems are systems of organization and opti-
mization of the activity of a medical institution:

— convenience of work for the personnel,

— control and analysis for the manager.

The systems allow to effectively and conveniently auto-
mate all the basic daily operations of document circulation:

— patient registration;

— management of medical records;

— work planning;

— settlements with customers;

— preparation of reports in organizations of various

types and scales.

At the stage of creating a conceptual model for de-
scribing business activities, business use case models and
activity diagrams are used, to describe business objects-
business object models and sequence diagrams.

At the stage of creating a logical model of a pediatrician
DSS, a description of the system requirements is given
in the form of a model and a description of system use
cases, and preliminary design is carried out using class
diagrams, sequence diagrams and state diagrams.

At the stage of creating a physical model, detailed design
is performed using class diagrams, component diagrams,
and deployment diagrams. Context Diagram of a pedia-
trician DSS is built in the BPwin environment (Fig. 1).

The input stream (material or information that is used
or transformed by the work to obtain the result) is in-
formation about the patient, which is received by the
registrar of pediatrician DSS.

Management (rules, strategies, procedures or standards
that govern the work) is the State Standard of the work
of the economy and the legislation of Ukraine.

Exit (material or information that is produced by work)
is the electronic medical record of the patient and referral
to the doctor is created.

Mechanism (resources that perform work) is the registrar.

IDEF3 diagrams are used to study technological pro-
cesses. They describe the scenario and the sequence of
operations for each process. The result of creating the
IDEF3 diagram is shown in Fig. 2.

Pediatrician DSS consists of several interrelated mo-

dules (Fig. 3).

TECHNOLOGY AUDIT AND PRODUCTION RESERVES — Ne 2/2(40), 2018

5— )



—

IHPOPMAUTHHO-KEPYI0YI CHCTEMM:
IHPOPMALIHHI TEXHOMOI

I55N 2226-3780

Document
template editor

Workflow
organization
requirements

Head

Customer
Information
P EleCtr'OHIC Created dlectronic patient medical record
Information about medical e —
the patient's record of the [ Patient referral -
condition patient 4 A - - =
» 4 . Patient's medical record —
\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\ ¢ available on the Internet —
. i rE Journals : Information on the medical -
Work with - E activities of the institution e
» diagnostic 5 available on the Internet
equipment 7 =

Processing Analysis of
. the
of video and o
Work — images institution's
schedule activities

Fig. 1. Functional decomposition of the contextual diagram of the decision support system
of a pediatrician in the BPwin environment

Information Video and photo ~ [f#
~—w  about the of examinations |
examination ]
\\\\\\\\\\\\\\\\ R
Structuring of
- . information and
Information from b ot reporting
. . S
electronic medical |
records o=

Information on the
staff activities

Data on in-correct

Payment for the
examination fee

system operation or
malfunction

Fig. 2. Creation of an IDEF3 chart

Password
change

About the program

Re-reception of patients

:" Login to the system

Main menu of the
program

Primary reception

|

Patient database

{
<—>| Search

Checking for symptoms

Database

|—>

Preliminary diagnosis and
recommendations

Fig. 3. Structure of the pediatrician decision support system

Based on the medical directories in the
process of pediatrician DSS development, let’s
form a set of rules in the knowledge base,
characterizing the disease by symptom.

Fig. 4 presents the task of forming a pre-
liminary diagnosis in the form of a network,
where @; — the symptoms obtained from the
patient during the survey (i=1,n), b; — the
symptoms that characterize the disease after
expert knowledge (j=1,m), ¢ — preliminary
diagnosis.

The arcs express the causal relationships
between the variables a;, bj, c.

(G
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Qy

Fig. 4. Presentation of the task of forming a preliminary diagnosis
in the form of a network

The processing of diagnostic information that forms
the knowledge base in a general way will be described
in the form of a general rule <«If ..., then ..».

a1:b1 Wlthp(xz) n
It : , then |:ck with ZP(Xi)]JrR(Z)’
a,=b, with p(x,) h

where a;...a, — the symptoms when the patient is ques-
tioned; b,...b, — the symptoms of the disease, as deter-

mined by the expert; p(x;) — weight coefficients of

a symptom received from experts; ¢, — preliminary diag-
n

nosis; Zp(xi) — the total weight of the diagnosis with

i=1
the weight coefficients of the symptom; R(z) — set of re-
commendations for conducting laboratory tests that must
confirm a preliminary diagnosis.

In each rule, for a corresponding disease, a set of symp-
toms and weights for their importance for the disease are
indicated (Table 1). Coefficients are determined on the
basis of knowledge of medical experts.

Tahle 1

A set of symptoms and weights for the knowledge base of the decision
support system of a pediatrician

Symptom | Weights
Adenoids
Open mouth 15
Snare 10
Dyspnea 7
Cough 5

Preliminary diagnosis — adenoids. To check the diagnosis should be carried
out studies of the oral cavity and nasopharynx with an endoscope

Adenovirus infection

Runny nose 10
Cough 8
Enlarged lymph nodes 7
Conjunctivitis 5

Preliminary diagnosis is adenovirus infection. To check the diagnosis
should be carried out studies of the oral cavity and nasopharynx with an
endoscope. It is also desirable to conduct a laboratory study of blood and
ECG (electrocardiogram), CFR procedures (complement fixation reaction)

and HIR (haemagglutination inhibition reaction)

Angina
Sore throat 15
Headache 9
Weakness 7
Fever 7

Preliminary diagnosis is angina. To check the diagnosis should be carried
out studies of the oral cavity. It is also desirable to conduct a laboratory
examination of blood and ECG, the CFR and HIR procedures

Based on the results of diseases, a preliminary diag-
nosis and recommendations for in-depth medical research

are possible.

Let’s give examples of combinations of symptoms for
several diseases with a possible preliminary diagnosis.

6. Research results

6.1. Software implementation of the diagnoestic pediatri-
cian DSS. Pediatrician DSS is designed to automatically de-
termine a patient’s diagnosis based on the selected symptoms
and to maintain a physical data record for the child (Fig. 5).
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Fig. 5. The patient record window of the pediatrician decision support system
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After filling in the data, the program automatically cal-
culates the patient’s age, growth rate, weight and pressure.
With the help of the «Diagnosis» form, the pediatrician
marks symptoms during the formation of an anamnesis.

After selecting the existing symptoms, a window opens
to view the selected symptoms and diagnoses that coincide
with these symptoms. Also, each diagnosis corresponds to
a certain assessment, it makes it possible to determine
the most probable diagnosis.

After a preliminary interview with the patient pediatri-
cian DSS prepares a preliminary diagnosis in the form of
a report and suggests that laboratory tests be performed
to confirm a diagnosis (Fig. 6).

REPORT
Patient’s surname V. Koval
Symptoms Diagnosis Estimation
Cough Diagnosis 5
Headache Adenoids 13
Conjunctivitis Adenoid infection |24
Sore throat Angina 6
Sleep disturbance | Anemia 3
Heart defects 14
Sinusitis 10
Diphtheria 15
Whooping cough | 7
Otitis media 5
Parotitis
Preliminary diagnosis: angina. To check the diagnosis
should be carried out studies of the oral cavity. It is also
desirable to conduct a laboratory examination of blood
and ECG, the CFR and HIR procedures

Fig. 6. The report window of the pediatrician
decision support system

This report will reflect all selected symptoms, diagno-
ses related to them and assessing these diagnoses. Also,
there will be a message about a preliminary diagnosis,
which is most likely.

6.2. Calculation of economic efficiency from the pedia-
trician DSS introduction. Analysis based on the selected
assessments and criteria is a complex and intellectually-
saturated process. All costs and benefits should be ex-
pressed in money terms and on the basis of the balance
sheet figures in order to make an appropriate decision.
The most difficult is to calculate the quantitative evalua-
tion of efficiency from the implementation of the software
product. To do this, it is necessary to perform a detailed
analysis of the actual benefits of the implementation system
and to identify the factors that characterize the various
directions for obtaining benefits [15, 16].

The annual economic effect from the introduction of
a new software product is calculated by the formula:

E, E,
AE = -Q, USD /year,

Q Q ™

(29900 38452.44
2550 10200

J-10200 =80580 USD /year,

where E; — operating costs when using an existing software
product (or without its use at all), USD/year; E, — opera-
ting costs when using a new software product, USD /year;
Q, — conditional volume of work performed for a year

when using an existing software product or without using
it at all (conditional units, number of functions, etc.); Q, —
conditional volume of work that is performed for the year
when applying a new software product (conditional units,
number of functions, etc.).

Calculation of the payback period T, of costs that are
used for development can be calculated by the formula:

B 79385.55

"= AF = 80530 =0.98 year.

2)

Since T, <1-3 years, new software product is con-
sidered to be cost-effective.

Next, let’s calculate the capital investment needed to
develop each of the proposed options for the software
product, as well as the operating costs for each of these
options.

The unit cost of a new development .S can be calcu-
lated by the formula:

S B,,.Kn~100%USD
- SW% '

(3)
where B, — the value of a specific direct cost item for
a new development that is selected as a basis, USD; SW —
specific weight of this item of expenses in the cost of the
analogue, %; K, — coefficient that takes into account the
design and technological features of the new development.

The rewards for developers are direct costs, which will
be paid from each material carrier with the recorded soft-
ware product (the so-called value of intellectual property).
In addition, it is known that in products of a similar type,
the specific weight is 40-45 %.

5_500.1.1-100%_12791USD
B 43 % B ‘ ’

The value of capital investments C can be calculated
by the formula:

C=B-A-5=1.5-2-1279.1=3837.3 USD, (4)
where B — coefficient that takes into account the costs
of development, acquisition, transportation, installation,
commissioning of a new development, etc.,, B=1.2-2.0;
A — coefficient that takes into account the projected
profit and taxes that the producer must pay, A=1.7-2.3;
S — cost of new development, calculated in a simplified
way, USD.

Operational costs are those costs that ensure the nor-
mal operation of a certain technical solution during its
operation per year.

The amount of operating costs E for the year can be
calculated by the formula:

E=k-P-B=k-A-S-Bp USD/year, %)

E=0.4-2-1279.1-0.2 USD /year,

where P — price of the implementation of a new devel-
opment, if it was known or determined earlier, USD /pcs;
k — coefficient that takes into account the cost of comput-
ing equipment £=0.4-0.7, A — coefficient that takes into
account the projected profit and taxes that the producer

s
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must pay, A=1.7-2.3; § — cost of new development, cal-
culated in a simplified way, USD; B — the proportion of
time that an employee spends on servicing a new technical
or intellectual development in the total time of his work.

From the introduction of a new software product, the
annual economic effect is 80580 USD, all costs will be
paid back within 1 year.

7. SWOT analysis of research results

Strengths. The strength of the pediatrician decision
support system is its structure, which contains a medical
data base, a knowledge base based on expert rules and
a module for advising the pediatrician to assist in mak-
ing preliminary decisions. The presence of a knowledge
base according to the rules in the form <«If ..., then ..»
allows to reduce the response time of the system to the
user’s request.

A built-in pediatrician electronic pediatric module
containing information about infants, their vaccinations
and automatically generates a child’s medical record. The
module automates the process of workflow, reduces the
time the doctor works with papers. Also, the doctor re-
ceives full information about the patient in 24/7 format.

An additional advantage is the price of the software
product, which, when implemented, should pay off in 1 year.

Weaknesses. The weakness of the created software product
is the initial stage of the implementation of the system,
which will require electronic filling of patient data, but
it will pay off in the process of operation.

Opportunities. In the future, this system allows to add
modules for all doctors of the children’s polyclinic. The
program is implemented taking this opportunity into ac-
count. The patient’s medical history will be available to
every specialist. The prospect of forming an electronic
record in the form of tables will allow to reduce the
time costs when transferring children’s records to adult
record files.

Threats. Threats that will have negative consequences
for the decision support system of a pediatrician can be
considered:

— inadequate health financing for the purchase of the

program;

— training costs for clinic staff;

— the need to introduce into the personnel of the clinic

a specialist who will be responsible for the maintenance

of the software product;

— initial time spent filling the patient database.

In the world there are a large number of medical diag-
nostic systems devoted to the study of a certain number
of diseases (one or several). Their use saves time, and in
the future and means with their wide implementation.
The MYCIN expert system can be considered analogous
to the software product [17], which has a simple and
logical interface and the expert system of medical diag-
nostics «Consilium» [18], through which the diagnosis
and treatment of certain classes of infectious diseases of
the blood occurs.

These systems are designed for American healthcare,
have received state funding and are introduced in many
clinics. The developed software product takes into account
the advantages of analogues on the market, but it has
cheaper cost and has advantages in ease of use, which
is necessary for modern doctors.

1. The research of the methods of DSS design by
a pediatrician when examining the existing solutions of
the problem is carried out. Methods for applying the po-
tential of artificial intelligence in medicine in the form
of fuzzy rules or conducting diagnostics on the basis of
Bayesian networks are considered. Intellectual computing
tools in the form of expert systems based on rules and
fuzzy logic, applied to neural networks and genetic algo-
rithms performed in medical diagnostics are considered.

To develop a decision support system for a pediatri-
cian, a method to build a knowledge base on the basis
of logical rules «If ..., then ..» was chosen.

2. The logical links of the nodes are described at the
stage of designing the decision support system of a pe-
diatrician with the help of Case tools. The contextual
diagram of the pediatrician decision support system ref-
lecting the main activities of the children’s hospital re-
quiring automation is given. The study of technological
processes provided an opportunity to obtain information
on the openness and closure of workflow cycles.

3. The weight coefficients for the rules of the know-
ledge base of the system that correspond to the sets of
children’s symptoms of disease are described. These rules
form the knowledge base of the software product. The
form of the rules «If ..., then ...» is selected in accordance
with the considered methods of DSS design.

4. The structural scheme of the work of DSS by a pe-
diatrician and the main results of work as an example of the
description of the software implementation of a pediatrician
diagnostic DSS are given. The created system has 5 main
modules: information protection, primary reception, repeated
reception, database, knowledge base. Interaction between
the modules is carried out using the main menu of the
program and internal interaction from the knowledge base.

5. The calculation of economic efficiency from the DSS
implementation by a pediatrician is performed. The system
cost is to be recouped within 1 year.
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porentyey 0. OF EXPERT ASSESSMENT IN THE
DIAGNOSIS OF THE TECHNICAL
CONDITION OF BUILDINGS

O6’ckmom docrioncenns € inpopmauitini memoou ma mexnorozii diaznocmuxu 6yoisenv 3 GUKOPUCTIAHHIM
incmpymenmapio meopii newimxux muoxcur. OOnuM 3 HAUOLILUL NPOOIEMHUX MICUL € GIOCYMHICID CUCTEMU
inmenexmyanvnux memoodie diaznocmyeanis na 6a3i HAKONUUCHUX 3HAHL eKCNePmis i NOMOUHUX 6i0oMocmell
npo cman 6ydieeav. B x00i 0ocuioncenns UKOPUCMOBYBANUC eKCNEPMHI OUIHKU 00CMeNCeHHs MeXHIUH020
cmany 00°ckmis, K 0cHO8U 0Nl NPO2HO3Y6anns ix naditnoi excnayamayii. Ompumano Memoouxy excnepmuozo
ouiniosanms npu obcmedncenni mexuiuinozo cmany 6ydisenv. 3anpononosana Memoouka mMae cmpyxmypy, aKa
nepedbauae Gopmysanis 03Hax NOWKOONCeHs Yepe3 PAnICYEanis, PopMysanis excnepmmuol zpynu, popmyeanis
npasuUL pobomu eKcnepmuoi epyni, OUiHI8aNHHI CIMYNEHIo Y3200A4CeHOCMi OYMOK eKCNepmis, KiIbKiCHe OUiHI08anHs
osnax nowkooxcenn. Ilpu maxomy nioxooi 3’s16As€MbCst MONCIUCICID OMPUMAIHS 0OTPYHIMOBAHUX DE3YLLMATNIG
npo HAAHICML Ma CMYNiHL NOUWKOONCEHD MA MONCIUCICMb CNIBCMABIEHIS Pe3YIbMamie i3 nouamro6UMU, U0
xXapaxmepusyoms paniuie npogedeni 00cmedncens mexniuinozo cmany. 3anpononosanuil nioxio cnpuse 6u-
3HAUEeNOCMi NPU PO3NIZHABANHT CMANIe KOHCMPYKYil Oydisenv 8 YyMosax 00MeNCeHOCmi CIAMUCIIUYHUX OaHUX
3 THCMPYMEHMALLHUX 00Cedcels ma HeMmOUHOCML iHpOpMayii, SKa TPYHMYEMbC HA OUPEKMUBHUX MEMOOAX
obcmedicenn. Y nopieuanii 3 iMoGipHicHuMU nidxo0amu ma Memooamu meopii HeuimKux MHONCUN PO3ZLAHYMULL
nioxXi0 BUKOPUCTMOBYE MeOPTI0 BUMIPIOBAIL A MAMEMAMUYHOT CIMAMUCTIUKY MA 000A€ 6NEeGHEHOCI eKcnepmy
npu 00rpyHmysanii Heobxionozo OuiHIOEANH CMAY KOHCMPYKUiLL. Y po3pobieniil memoouyi cmynens ma zaubuna
eKCNepmi020 OUinI8aNHs KOHCMPYKYii 0ydieni 3 Memoro npueedenis yciei cucmemu 8 HOPMALLHULL MeXHIUHUIL
cmai nposooUMbCs uepes Hmyimueno -102iunull Anaiis npooieMm 3 AKICHUM MA KIbKICHUM OUIHIOBANHAM CYONCeHb
i popmanvium 06pobrennam pesyivmamis. 3abe3neuyemocs MONCIUGICNG GUPTULYEAMU 3AB0AHNS OUTHIOBANISL
8 YMOBAX GIOCYMHOCTT UACTRUNU BANCIUBOL IHPOPMAli.

Kmiovosi cnosa: diaziiocmuka mexniunozo cmany 6yoieeiv, Komn lomepusayis memodis 0iazinocmukiL, eKcnepmiue
OUIHIOBAHHSL.

1. Introduction of a large number of different in strength and durabi-
lity of structures and materials, it is difficult to predict

Forecasting of the deterioration of the building and the service life as a combination of the service life of
determining the timing of repairs is a complex multifacto- each element separately. Supervision of the object, reduced
rial task. In connection with the presence in the building or operated, is designed to obtain information about its
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