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ABSTRACT

The purpose of this study is optimization with the help of optimization
algorithms and increasing the efficiency of therapeutic and diagnostic processes of
the supposed optimal correlation between the results of these processes and the
labor and material costs necessary for achieving it. Also, a review of medical

information systems and the dynamics of their development.

The paper describes the main scientific and medical databases and how to
access them, and considers bibliographic and full-text databases for users,

researchers, doctors and general users.

The forecast of its development is given and the main trends that have been
formed over the years of observation are noted. Scientific-based automated
improvement of the organization and management of medical and diagnostic

processes will allow to raise the solution of the main healthcare tasks to a

qualitatively new level.

It is stated that the efficiency in many respects depends on the organization
and management of medical-diagnostic processes. Also given are averaged data on
the performed installations, the distribution of developments on technologies and
database management systems, by types of treatment and prevention institutions
and forms of ownership. The work also performed an overall assessment of the
state of automation of the market of medical and preventive institutions and their

shortcomings in organization and management lead to serious errors in the

diagnosis and treatment of patients.

Key words: medical-diagnostic processes, automated management,

management of medical-diagnostic processes, public health.



AHJATIIA
byn 3epTreymin MakcaTel OHTaWIaHIBIDY KeMeriMeH airopuTMAEp
OHTaHNaHIBIPY JKoHE THIMAUIITIH apTTBIPy JKOHE eMIey-IMarHOCTHUKANBIK
npouecTepiin  GoykaHATHIH — OHTAHNIbl  apakaTbiHACKl — HOTHXKENEpiH  OCHI
NPOLECTEPAIH JOHE KaKeTTi KON JKETKi3y YIIiH eHOeKk >oHe MaTepHalibiK
INBIFBIHIAP  KapacTblpy Oonbim  Tabbinamel. COHbIMEH —KaTap,MeIHLMHAIBIK

aKIapaTThIK xcyiflenep, LIOJTY )X9HE OJlapAblH JaMy AMHaMHKaChIH KapacTeIpy.

Herisri FeuibiMu-MeMUMHANBIK AepekTep Ga3achiH jKoHe Tacinaepi, onapra
KOJI JKETKi3y KapaCTBIPIIBIN, GUOIHOrpadHsIIbIK KoHe TONBIK MOTIHI JIepeKTep
0asachin MaiinanaHywsuiapra apHajFaH, 3epTTEyLIlIep, Aapirepiaep MeH >Kajmbl

nanaanaHy XyMBICBIHAA CUIIATTANAMbI.

BomkaM MeH OHBIH JaMyel MeH Herisri TeHIEeHUMsAIaphl Oalikanae:,
KaJIbINTaCKaH apHaJlFaH Baiikay Oepineni. FrubiMu-Herizgenren
aBTOMATTaHABIPbUIFAH XETUILipin,canainbl )aHa JeHreli HerisriHge MIHIeTTepi
Lelly MEH NeHCayNbIK CaKTaylsl YHBLIMAACTHIDY 3koHe Gackapy emmey-

IMAarHOCTHKANBIK YAepicTepAi KeTepyre MyMKiHzik Gepei.

Tuimainiri  xe6Gine Toyenni yibIMAacThIpy koHe 6ackapy emuey-
AMArHOCTHKAIIBIK mpoLeccTepai 6ackapy kenripineni. Conpaii-ak, opTalanasray
Typajlbl NICPeKTEp OpBIHIANFAH MHCTALISAUMA KedTipinin, 6emy a3ipnemenep
OoMbIHIIA TEXHONOrUANap MeH Kyhenep nepextep 6asachin 6ackapy xylienepi,
Typiepi GoOHbIHIIA  eMIey-NpoQHIaAKTHKANLIK MEKEMEJEp MEH MEHIik
HeICaHnapbl. JXoHe 1e COHJail-aK, OpBIHAAIFaH XaJbl ai-KyHiH Garanay
aBTOMATTaHIbIPY HApBIFbIH eMAey-NPO(HIaKTUKANBIK MEKEMENEPiHiH JKYMBICh]
KOHE ONapIblH KEMIITIKTepi, eneyni KaTenep MeH eMzieyzeri MauMeHTTepai

backapy okeneni

Kint cesgep:eMaiK-IMarHocTHKalbIK HPOLECTEpi, aBTOMATTAHIBIPbLIFaH

backapma, emiey-AHarHOCTHKAIBIK 6aCKapMaHEBIH yIepicTepi, NeHCAYIbIK caxray.



AHHOTALIUA

]_[eJII:IO HCClIeIOBaHUsA HaHHOM pa60T1>1 SIBJIAETCA ONTUMH3ALUHA C NMOMOLIBIO
AJITOPUTMOB OIITHMHU3ALUU H IMOBBIIHCHHE B(i)q)eKTIfIBHOCTI/I JeyeOHO-
OIHarHOCTHYE€CKHX [IpoUECCOB mpearnojaraéMblX ONTUMAJIBHOE COOTHOILIEHUe
PE3YJIbTAaTOB 3TUX [IpoLECCOB U He0OX0AUMBIX s €ro NOCTHIXXEHHA TPYAOBBIX H

MaTepHalbHbIX 3aTpaT. Tak ke, 0630p MeIULUMHCKHX HHOOPMALMOHHBIX CHCTEM H

AAHAMHUKH UX pa3BUTHA.

B pa6ote onuceiBaloTCS OCHOBHBIE HayYHO-MeNMUHMHCKHE 623bl NAHHBIX W
CMOCOOBI  NOCTYMa K  HMM, paccMaTpuBaioTcs  OunHorpadudeckue  u

ITIOJTHOTEKCTOBEIE 6a3bl JaHHBIX, NNpe€aHa3Ha4vY€HHbIE pi8)bs HOHB30BaTeHeﬁ,

HccieloBaTeNel, Bpadeit 1 o0LIero nNoiib30BaHuUs.

JaeTcs nporHo3 ero pasBUTHS M OTMEYAlOTCS OCHOBHBIE TeHIEHIIHH,
copmupoBaBIIKeECs 3aroml HabmoneHus. Hay4uHo-000cHOBanHOe
aBTOMaTH3allHOHHbIE COBEPIICHCTBOBAHHE OpraHW3alli¥ M YNOPABIECHUS JieueGHO-

ANarHoCTHYECKHU MU IIPOLIECCAMHU MO3BOJIUT IOAHATh HAa KAYECTBEHHO HOBBIM YPOBEHB

PE€UI€EHNE OCHOBHBIX 33/1a4 3ApaBOOXpaHEeHHU.

IIpuBonstcs, uTo >ddeKTHBHOCTL BO MHOIFOM 3aBHCHT OT OpraHu3anuu u
YNIpaBJIeHHs  Jie4eOHO-IHAarHOCTUYECKUMMU npoueccaMd. Taxxe NOpPUBOASATCH
YCPCIHEHHBIE NTaHHBIC O BLIOJIHEHHBIX WHCTALIANMAX, paclpeaeeHHH paspaboTtoxk
O TEXHOJIOTMAM M CHCTEMaM ympaBieHHs 6a3aMu JaHHBIX, [0 BHIAM JiedeGHo-
NpOoQUNAKTHUECKHX YUYPEXKIOCHHUR | dopmam coberBennocTH. B pabGote Taioke
BBIMIOJIHEHA  OOllAas OLEHKA COCTOSIHHS  aBTOMATH3ALHU PBIHKa  JleyeOHO-
NPOGUNAKTUUECKHX YUPEKIEHUH M UX HEIOCTATKH B OpraHM3allMM, YNpaBIeHHH

IIPUBOJAT K CEPbE3HBIM oLIMOKaM B ANArHOCTHKE M JICYCHHUH MMALlUEHTOB.

KnwueBbie cj0Ba: JIe4eOHO- JUarHOCTHYECKUMHU
npoleccaMi,aBTOMAaTH3allHOH Hble yTIpaBlieHHE, yTIpaBJieHUs JIe4eOHO-

AWArHOCTUYECKUMH IpoleCcCaMu, 30paBOOXpaHCHHUA.
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INTRODUCTION

In the introduction, the urgency of the problem is justified, the goal work,
object and subject of research. Scientific The results brought to the defense are
determined by their scientific novelty and practical importance, provides
information on the use and implementation of results of work. In the first chapter,
the problem of increasing the effectiveness therapeutic-diagnostic processes, the
concept of an integrated automation of operative management of medical
diagnostic processes based on modern information technology. An analysis of the
existing health management system revealed following major shortcomings:

1.Significant temporary and financial costs for the collection, storage,
processing and transfer of medical information in health authorities.

2. Lack of capacity to collect information in real-time mode with dynamic
state change health of the population

3. Ineffective management solutions through the use of average statutory
indicators.

4. Lack of accounting for the real costs of medical institutions examination,
diagnosis and treatment of patients.

To overcome the above deficiencies, it is proposed introduce a system of
collection and processing technological information of medical-diagnostic
processes in the regime real time. The paper substantiates the necessity of using in
such a system of modern information technology. System analysis of treatment-
diagnostic processes allowed identify the composition of factors that affect thejr
effectiveness. In medical such factors as: complexity of the disease, organization
of treatment and diagnostic processes, professional level doctors, timeliness of
prognosis and timeliness of prevention diseases of the population, performing
medical discipline staff. In health authorities, the factors of increasing. The
effectiveness of therapeutic and diagnostic processes include: provision of
medical institutions with premises, equipment, specialists, medicines, timeliness
of forecasting and timeliness of disease prevention, conformity real data to the

norms of medical and diagnostic processes, executive discipline of health
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officials. Based on the analysis of the above factors, the following directions of
complex automation of management of medical-diagnostic processes:

1) the organization of medical-diagnostic processes in healthcare
institutions

2) analysis of professional activities of specialists and making decisions on
their adjustment activities and professional development

3) accounting, analysis and making decisions on the provision of medical
facilities facilities, equipment, specialists, medicines

4) analysis, forecasting diseases of the population and decision-making on
their prevention

5) analysis and making a decision on compliance with the standards of
medical care real data

6) accounting, analysis of the performance discipline and acceptance
decisions on its increase.

The proposed implementation of these formation of a database of medical
diagnostic processes, which will allow for an objective analysis of information

and use it forformation of various kinds of decisions.

1.CONCEPT OF AUTOMATION CONTROL MEDICAL-DIAGNOSTIC
HEALTH PROCESSES

1.1. Management of medical-diagnostic processes as an object
research
Based on the analysis of the existing management system in health care
institutions and public health services, its main shortcomings are listed. In order to
overcome the above-mentioned deficiencies, it is proposed to introduce in the
practice of health care institutions a system for collecting and processing
technological information of diagnostic and treatment processes in real time. The
necessity of using modern information technologies in this system is justified.
The chapter analyzes the current state of the use of funds informatization in

domestic and foreign public health. Based on the analysis of the health
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management automation problem, a classification of existing medical automated
information systems is proposed.

The composition of the factors determining the effectiveness of therapeutic
and diagnostic processes in medical institutions and health authorities is
determined. Based on the analysis of the above factors, directions for automating
health management have been identified. In the basis of the implementation of the
selected directions, it is proposed to create a database of medical diagnostic
processes that will allow an objective analysis of information and use it in the
formation of various kinds of solutions [1].

The hierarchical, territorially distributed nature of the ACS in the health of
the region is substantiated, its architecture, principles of development and
operation are defined. The composition of ACS subsystems by medical diagnostic
processes in institutions and public health bodies is determined. Formulations of
tasks of automation of management of medical-diagnostic processes in medical
institutions and public health bodies are formulated.

An increase in the efficiency of medical diagnostic processes presupposes
an optimal correlation between the results of these processes and the labor and
material costs necessary to achieve it. Obviously, the efficiency in many respects
depends on the organization and management of diagnostic and treatment
processes. Disadvantages of organization and management lead to serious errors
in the diagnosis and treatment of patients. All this has a significant impact on the
results of the analysis, predicting the indicators of the health status of the
population, the effectiveness of preventive measures and leads, from the point of
view of the organization of health care, to unreasonable financial costs.
Scientifically-based improvement of the organization and management of
diagnostic and treatment processes will allow to raise to a qualitatively new level
the solution of the basic tasks of public health.

Complexity, variety of therapeutic and diagnostic processes and forms of
their implementation requires a comprehensive application of modern

informatization tools at all levels of the healthcare organization.



The need to expand the tasks of informing health care is reflected in a
significant number of decisions] adopted both at the federal level, both nationally
and nationally.

The proposed method allows to optimally order the patient's assigned
studies taking into account contraindications. In the event that the doctor himself
assigns the order of some studies, then a conditional-optimal ordering function for
the assigned studies is constructed. In this case, the time intervals that should take
place between ordered studies are calculated. Immediately, the patient's schedule
is compiled after analyzing the workload of the laboratories, the patient's own
capabilities and taking into account the computed order of the studies assigned to
him. In the event that as a result of carrying out a part of the research, the doctor
needs to change the composition of the assigned studies, then the previous
procedure is canceled and the task is solved anew for the new staff.

Typical adaptive information technology of the organization of medical-
diagnostic processes in medical institutions. To create an automated subsystem for
managing the organization of medical-diagnostic processes in a medical

institution, it is necessary to design the appropriate information technology.

1.2 Analysis of health management technology

In general, for all medical institutions the generalized cycle of examination,
diagnosis and treatment of patients is the same. However, in more detailed
consideration, some stages of the generalized cycle for the polyclinic, specialized
centers and hospital will differ. This is due primarily to the difference in the
organizations of examination, diagnosis and treatment of patients in these
institutions. Figure 1.1 presents a general schema for the organization of treatment
and diagnostic processes in a polyclinic. The patient turns to registry, which sends
him to a consultation with one or more specialists. The specialist, after examining
the patient, appoints him additional consultations, studies in diagnostic
departments or laboratories. All information on the results of studies and

consultations is recorded in the corresponding outpatient card. Having received
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the results of the full examination, the expert makes a conclusion, if necessary,

prescribes treatment, generates an extract, which is recorded in the registry.[2]
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Figure 1.1 Scheme of technology for managing the activities of medical institutions by health

authorities

A generalized scheme for the organization of treatment and diagnostic
processes in a hospital is presented in. The patient enters the ward of the receiving
dormitory, which sends him to one of the departments of the hospital. The
attending physician can appoint consultations of specialists from other
departments, research in laboratories, diagnostic departments, treatment. At the

completion of the examination and treatment, the discharge department forms an

extract from the medical history.

The modern health management system is built mainly on the analysis of
statistical information on regulatory indicators of resource use, such as the number
of visits, bed turnover, the number of studies conducted, the procedures
performed, and so on. In Figure 1.1 the current scheme of technology for
managing the activities of medical institutions by health authorities is presented.

Medical institutions transfer medical and statistical information to the
health authorities, which is the basis for applying mathematical methods for
assessing the effectiveness of their activities, predicting diseases, planning various
types of support. In the case of sufficient information, decisions are made on the
organization of treatment and diagnostic processes and appropriate control actions
are developed in the form of allocation of finance, medicines, equipment,
organization of new institutions and so on. If the analysis of the data showed the
lack of completeness of information for making managerial decisions, then the
amount and type of information to be collected is determined.

Using methods of linear programming, the problems of optimal

accommodation of rural hospitals, pharmacies, sanatoriums, optimization of
11



structures of multi-profile hospitals are being solved. Methods of dynamic
programming are used to construct an imitating dynamic model of the health care
system and to solve problems of determining the volumes of preventive measures
of certain diseases at a minimum cost for their treatment. In the planning of health
care, traditional economic methods are used, such as analytical, comparative,
balance, normative, method of network planning.At each stage, in real time, all
information related to patients staying in a medical institution is documented. At
the same time, at a certain step, if necessary, the control stage allows to pass

certain stages of the cycle.

In Figure 1.2 shows the classification of existing medical computer systems

used in hospitals.
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Figure 1.2 The structure of the distributed ACS by the treatment and diagnostic processes of the

health of the region
Time, quality of the generalized cycle of examination, diagnosis and
treatment of patients, the effectiveness of treatment and diagnostic processes
depends on various factors. In order to distinguish these factors, it is necessary
first of all to analyze the technologies for managing the diagnostic and treatment
processes of departments, which are the main structural elements of medical

institutions, from the systemic positions. [3]

12



The first level of the hierarchy of management is made by the heads of the
medical institution: chief doctors and deputies. This level of managers carries out
the planning, control and management of the provision of equipment, medicines,
the burden of specialists and the department as a whole, and the schedule of the
laboratories. One of the important tasks of managers at this level is the
development of control actions based on expertise of professional activities of
specialists.

The second level of the hierarchy of management is formed by the heads of
the departments that manage the activities of doctors, controlling and correcting, if
necessary, the diagnostic and treatment processes. In addition, in each department
the head manages the activity of the senior nurse in terms of securing the
separation of medicines.

The third level consists of doctors who directly manage medical diagnostic
processes: prescribe studies and treatments, adjust them depending on the
condition of patients. Doctors also manage the activities of nurses: control
timeliness and correctness of the performance of medical appointments, make the
necessary adjustments.

The fourth level of the hierarchy is made up of senior nurses who manage
the organization of nurses' duty in the departments and performing medical
appointments. Nurses are the executors of medical-diagnostic processes.

Thus, the doctors of medical institutions and, if necessary, the heads of the
departments manage directly the medical and diagnostic processes. Heads of
departments, heads of medical institutions, employees of health authoritieg

manage the organization and provision of medical-diagnostic processes in medical
institutions.

I.3Information technology of the activities of the receptionist
After entering the system and entering your password, the employee can
enter and view the relevant information about the patient, obtain statistics, and
record the patient's transfers to other departments in the data bank of the treatment

and diagnostic processes.
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When registering the results of a pre-hospital examination of the patient, the
employee indicates the date of the examination and records the result. If the
analysis is complex and consists of several analyzes, the employee fills in the
electronic form of a complex analysis.

For each patient, an employee can enter specific information: treatment
regimen, transportability, a dietary table, preferential rights (disabled, veterans,
etc.), social status, special marks. This information is then automatically inserted
into the header of the patient's electronic medical history.

When the patient is hospitalized, the receptionist shall indicate the time and
date of his admission to the medical institution, the name of the ward and the
number of the ward. Chambers are selected from the number of available seats,
corresponding to the sex of the hospitalized patient.

The receptionist can obtain statistical information about the receipts,
extracts and transfers of patients for any day; the number of vacant seats in the
ward chambers; number of occupied places with reception of list structure of
patients.The receptionist can register the patient's transfer to the free rooms of
other departments.

Health, as a branch of the national economy, is a complex, multidisciplinary
system characterized by the diversity of its organization forms and the breadth of
the range of its tasks. The main task of the management, which is facing the health
care system, 1S to increase the efficiency of the treatment and diagnostic processes,
The healthcare system of any region, in terms of treatment and diagnostic
processes, has a hierarchical management structure, the elements of which are

respectively: health ministries, city and district government bodies, and medica]

institutions.

The use of the average statistical indicators does not allow to draw a
conclusion: is it better for patients as a result of certain measures (treatment,
prevention, medical examination, hospitalization, etc.). This required the
development of a system of indicators that allows for a qualitative assessment of

medical services and makes it possible to assess the dynamics of changes in

clinical conditions of patients to some extent. To obtain such characteristics as the
14



frequency of hospitalization, duration, duration of remission, intensity of
disability, the patient registers, the so-called statistical coupons, were created and
used. With their help, it is possible to obtain more complete data on the dynamics
of the course of various diseases of patients and to evaluate the effectiveness of
the doctor, department, institution, and services of the region. However, for the
comprehensive analysis and management of the activities of medical personnel
performing the examination, diagnosis and treatment of patients, it is necessary to
create a formalized or electronic medical history. Formation of an electronic
medical history will lead to the creation of a database of all those treated. Analysis
of the data bank for a large number of case histories in any sections will allow
managers to evaluate the effectiveness of medical diagnostic processes, and
doctors formulate various types of medical recommendations on a more extensive
and objective basis, compared with how it is done now on the basis of
observations and comparison of a small sample of patients.

To create an effective management system for medical and diagnostic
processes and reduce the cost of processing the increasing volumes of medical
information, it is necessary to use modern means of informatization. Modern
network equipment and software tools allow to develop a collection system and

real-time processing of complete and adequate information reflecting the
treatment and diagnostic processes.[4]

2.Information technology of the activities of the doctor of the

hospital department.

After registering and entering the password, the doctor has the ability to
enter and view information on the results of working with the patient, to obtain
statistics, to enter and view information on the results of consultations of patients
from other departments, and to analyze archival patient records. In addition, if the
doctor is the head of the department, then he can monitor the work of specialists in
this department of the hospital. To record information on the results of work with

a patient in the database, you need to register. The patient's registration is carried
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out by selecting from the list of patients directed to the receiving rest and
undergoing treatment in this department. The list displays the number of the
medical history and the presence in the medical history of the diary for the current
day. After selecting a patient from the list, his passport information is displayed
on the screen. If the patient's passport data has changed, the doctor can correct
them.

At any stage of the patient's work, you can view all the information from his
current and archival electronic case histories. Each change in the diagnostic and
treatment process is reflected in the database only after confirmation by the
electronic signature of the appropriate doctor.To create the results of the initial
inspection or diary entries in the database, special directories are used. It is
possible to copy the sections of the latest diary entries. The results of the survey
are described as follows. In the left half of the screen there is a list of questions
and possible answers. In the right half, the text that is generated as a result of the
responses is displayed. This allows the doctor to check the correctness of the
entered information, if necessary, return to a particular question and correct the
answer. Questions are divided into three types according to the type of answer:
YES, NO (presence or absence), numeric value is a refinement of 10 characters in
length; enumerated answers.

Registration of the main and concomitant diagnoses is carried out using the
ICD-10 reference books and clinical forms of diagnoses. In case the diagnoses
were registered earlier, the specialist can form or adjust the schedules of
prescriptions and treatment. Formation of the examination schedule assigned to
the patient is made only after registration of the main or concomitant diagnosis.
The scheme contains research in laboratories, diagnostic departments, as well as
consultations of doctors from other departments.

In a number of medical institutions, in parallel with the statistics on the
international classification, internal statistics are conducted in the context of the
medical and economic standard (MEA). The correspondence between the ICD
code and MES is established when working with diagnoses.A doctor can get a list

of complex studies that are conducted in a hospital. Each line displays the name of
16



the analysis, the laboratory department, where the analysis and the required
material for the study are carried out. The structure of such an analysis is
presented in the form of a tree. The complex analysis can include both simple and
complex analyzes.

The purpose of research and consultation can be done not only by choosing
from the appropriate lists, but also using typical schemes for examining the
current disease. Some studies and consultations during the treatment of a patient
in a hospital should be carried out at least 2-3 times, and a re-examination should
be scheduled after a certain time. For this, in the subsystem, it is possible to put a
specific survey on the control. Then, after a specified time, a reminder will appear
to a specialist on the computer screen about the need to reassign this patient. The
subsystem optimizes the schedule of examinations of patients taking into account
contra-indicated studies, workload of laboratories, specialists. The schedule
received is presented to the doctor inas recommendations on the screen. If
necessary, the doctor can correct it. [5]

Formation of treatment regimens for the patient is made only after
registration of the underlying or concomitant diagnoses. The purpose of drug
treatment is carried out in two stages: the formation of a list of drugs and planning
treatment for each drug: single dose, amount, time of admission, start date, end of
admission. Each line of the list displays the name of the drug, the dosage and the
form of the drug. If at the end of the line there is a plus sign "+", it means that in
the warehouse in the warehouse this preparation is available. On the screen, you
can display the corresponding Latin names of the drugs. The medication guide is g
hierarchical structure. Related drugs constitute a certain group, which, in turn, can
be part of another group, a higher level. Thus, the user finds the drugs he needs,
sequentially deepening into the appropriate groups. The purpose of treatment can
be done using also the appointment of the patient typical treatment regimens for
the current disease.

The appointment of operations is performed by a doctor only with surgical
specialization. To make the department a surgical status, you must set this status

for it in the "Database Administrator" subsystem. In this case, the subsystem will
17



have an additional opportunity to create and view the list of operations assigned to
this department with the date and name of the operation, the name of the operating
surgeon. To describe the operations in the subsystem, a special form is used,
which is generated by the database administrator.In Figure 2.1 presents a
classification of existing medical computer systems used in medical institutions.

Systems in which decision rules are used relate to the class of expert systems.
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Figure 2.1shows the classification of existing medical computer systems scheme used in

hospitals

The doctor forms procedural marks for the nurse of the department, and can
also adjust the features of the patient's observation and treatment regimens:
transportability, a dietary table, preferential rights of the patient (invalid,
participant of the Second World War, etc.), social status, treatment regimen of the
patient, which is classified by special management, special notes.The physician
must register in the database any movements of the patient inside the department

and the hospital. The doctor has the opportunity to conduct consultations for
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patients from other departments from his workplace. To this end, the physician
must identify the patient from another ward by selecting him from the list of
patients to whom his advice is assigned. Further work with the patient in the
information plan is similar to working with the patient of this department, except
for the possibility of recording the movement of the patient inside the hospital or
separation, as well as changing the data of the passport department. Further, the
database searches for information about patients. To search for patients, you can
use the following criteria: surname, history number, room number, types of
appointments. After receiving a list of patients who meet the search criteria, you
can view or enter the necessary information.The number of patient status
parameters can reach no more than 14. The composition of these parameters can
be changed with the help of the "Database Administrator" subsystem. The date
and time of the description of the status parameters is automatically fixed in the
database. Those parameters that should be described by the nurse more than once
a day are marked with a special color.

The choice of information on the treatment of patients can be carried out by
its type: inside, intravenously, intramuscularly, subcutaneously, etc. For each
patient, the name of the drug, the dose and indication for use are indicated. In case
the doctor specified specific hours of taking the drug, then on the screen under the
corresponding digits 0, 2, 4, 6, etc., there will be an asterisk symbol. The nurse
should note the performed appointments.For each patient, the nurse can obtain a
list of studies and consultations appointed by the doctor, indicating the
laboratories where these studies are conducted, the dates and times of the studies,
For convenience of work of the nurse in the subsystem the second possibility of
entering information about the patient is realized. For each condition parameter,
the prescribed drug, the study is determined by the corresponding group of
patients. Each patient from the group corresponds to certain 'fields for entering
and viewing information.

In the subsystem, you can receive the following output documents:
recommendations for monitoring the parameters of the patients' condition, lists of

medications for each patient, sheetsprescribing drug treatment for all patients for
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each type of appointment, a list of assigned studies for each patient; the
composition of patients for each type of study, the composition of patients for
each type of consultation, the composition of patients with a list of prescriptions
for the biochemical laboratory, list of prescribed nutritional therapy, list of current
department patients. A nurse can print out the appointment forms for consultation,
research, for each patient.Having selected from the database the medicines
prescribed to the patients of the department, the nurse can note the missing

preparations, form and print the application to the senior nurse for their purchase.

2.1 Information technology of the activities of a senior nurse
With the help of a special mode of the subsystem, the senior nurse can view
and print out on the printer a list of all prescription drugs: the name of the drug
and the total daily dose for all patients to whom the drug was prescribed. For each
drug, it is possible to view the list of patients who are assigned to this drug.
Analysis of the activities of senior nurses of various departments of the

hospital allowed to design and implement the information technology presented in
Table 2.1

Specifier Parameters Appointment
SELECT List of samples  [Determination of the parameters for
(attributes that realizing the relational projection
make up the operation.
scheme of the
resulting
relationship).
FROM List of tables used |[Define the names of tables whose
in the query. attribute values are applied to the
relational operations described in the
query.
WHERE

Logical conditions [Determine the conditions for joining

for data retrieval. {tables and retrieving table rows.
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ORDER BY List of attributes. |Change the order of the received data
by sorting by the specified attributes.

Table 2.1some SELECT statement specifies and their purpose are given

After registering and entering the password, the senior nurse can review
information on working with nurses applications for medicines, enter and view
information on stocks of drugs in the warehouse, form and receive statistical
output forms for the work of the department as a whole, including the time sheet.

In the majority of ALIS, the main areas of automation are patient flow
management and data recording in the context of working with insurance
companies, for example, MEDICO (Siemens), PMS (UK). Achievements in the
field of creating new integrated circuits, computer networks and systems expand
the capabilities of developers of the ALIS software used in medical institutions.
Currently, there are medical workstations that allow you to receive on the
computer screen a doctor at the same time an image, a patient's medical history
and information from medical libraries. [6]

In a number of cases, attending physicians prescribe drugs that are absent in
the ward. The senior nurse with the help of a subsystem can print out a list of
absent drugs in the department and pass it on to the doctors with a view to
changing the prescribing of these drugs to similar drugs. The subsystem
implements the possibility of registering medicinal products in the warehouse of
the department and forming requirements for medicines for the pharmacy. For
each product, the following information is stored in the data bank: name, dosage,
series, date of registration, shelf life, the price of the 1* unit, amount of product in
stock, date of registration of the drug, a sign of the fund of the senior nurse (the
information on such preparations will be accessible only to the senior nurse).

The search for information on drugs in the database is carried out according
to the following parameters or their combinations: name (Russian or English),
form of release, series, expiry date, date of issue, indication of belonging to the

senior nurse fund. If necessary, you can get a printout of the list of selected drugs.
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To enter the names of products in the database, Mashkovsky's electronic reference
book is used.

To formulate and print requirements, you must select the type of drugs:
conventional drugs, extemporal drugs, drugs. Then, create a list of necessary
drugs with the required number of units, specify the requirement number, edit the
received request form on the screen if necessary and print it on the printer. For
each type of drug, the requirement will have its own form. The special
consideration is the arrival and consumption of alcohol in the department. The
senior nurse enters in the database information about the date and amount of
arrival or consumption of alcohol.

Statistical processing of data for the senior nurse is carried out in the
following sections: receipt, discharge, transfers for any calendar day; the number
and composition of patients in the ward indicating the ward; availability of vacant
seats in the wards. Data obtained as a result of statistical processing can be
presented in the form of output documents.

For presentation to the financial institutions of the hospital information on
the time worked by the employees of the department, the senior nurse with the
help of the subsystem forms the time sheets for the main and on-duty personnel.
To do this, a list of employees is created, which is indicated in the report card. For
each employee, the data involved in calculating the salary are specified, namely:
the type of payment (hourly, full rate, 1/2 rate, 1/4 rate, nurse's rate, day of the
child), workload factors, etc. After entering all the information on the report card

you can get a paper copy of the document.

2.2 The use of information technology in the domestic health
Institutions of domestic health care have recently been intensively equipped
with computer equipment, diagnostic equipment, network information
transmission facilities. In addition, the use of computers in health care is
expanding. According to the head of the problem commission "Application of
computers in health planning and management" of the Scientific Council on

Social Hygiene and Health Organization under the Presidium of the Academy of
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Medical Sciences of the USSR Kant VI, published in 1987, since 1981, work was
carried out to create a single integrated industrial management system "Public
Health". This system included a set of administrative, economic and mathematical
methods, organizational measures, computer facilities and communications. The
purpose of this system was to collect, process and provide health authorities with
consolidated analytical information for optimal planning and use of labor, material
and financial resources allocated to health care [7]. An analysis of many years of
experience in the implementation of automation tools in the activities of
institutions and services of the Ministry of Health of Kazakhstan shows that the
development was aimed at automating the collection and processing of medical
and statistical parameters and some managerial functions of health authorities.In
view of the complexity and vastness of the problems to be solved, the OSAU
"Healthcare" branch system was developed in stages with the implementation of
individual subsystems that solve their specific tasks. The specialized information-
computational "centers", "departments" of the automated control system were
created, large-scale development of medical automated systems together with
scientific and technical institutions of other ministries and departments.

The use of modern information technologies in various areas of human
activity led to the expansion of the areas of automation in solving the tasks of
managing the health care organization. Not only the activities of the Health
Offices are being automated, but also the activities of medical institutions with the
aim of creating more complete data banks than currently collected medical and
statistical data. According to the conceptual bases published in 1996, it is noted
that the main directions for the use of new information technologies within the
framework of medical diagnostic processes should be:

I) the formation of automated information resources of the city healthcare
in the form of databases

2) the creation of automated information systems (AIS) of multi-profile
hospitals

3) creation of automated information systems of outpatient-policlinic

institutions
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4) automation of pharmacy activities by equipping the pharmaceutical
services with information systems

5) the creation of the automated control system "NII", "HIGH SCHOOL"
for solving the original tasks inherent in these medical institutions.

However, the automated systems that are to be established, which must
function in medical institutions, by their nature should not simply be information
systems. The systems to be created must be automated systems of organizational
management (ACS), since the range of tasks they solve must be wide enough. The
tasks of such systems should be not only the collection, storage, retrieval and
issuance of information about the patient's condition, but also help the doctor in
diagnosing, prescribing examinations, selecting treatment regimens; control of
treatment; recommendations for changing its course in accordance with the
patient's condition; management of patient flows; planning the use of the
resources of the medical institution, collecting information for medical statistics

and insurance companies; calculation of treatment costs, as well as other medical

and administrative tasks.

2.3 Classification of medical computer systems used in medical institutions

The analysis of publications has made it possible to base the classification
of medical computer systems currently used in medical institutions as follows:

* presence or absence of automated decision-making procedures

* appointment of medical computer systems

* use of network hardware and sofiware

* degree of automation of management of medical-diagnostic processes.

Consultation and diagnostic systems are designed to assist doctors in
diagnosing and prescribing treatment. For example, describes a computer-based
expert system designed to assist physicians in diagnosing surgical diseases in the
abdominal cavity. Among the consulting and diagnostic expert systems, systems
are identified, the source of information for which is a person and sensors of
diagnostic equipment.The paper is devoted to a review of the use of logical

methods in medicine, based on models of representation of medical knowledge -
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cause-effect, anatomical, heuristic, pathophysiological; as well as supporting
decision-making for medical tasks using deduction and induction [8].

In Figure 2.2 presents a classification of existing medical computer systems
used in medical institutions. Systems in which decision rules are used relate to the

class of expert systems.
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Figure 2.2shows the classification of existing medical computer systems scheme used in
hospitals

Ina neural expert system and its application for medical diagnosis are
described. The expert system presented in uses a model of clinical data for
diagnosing the thyroid gland. In, a Guardian-type multimedia information system
for computer support of home health care is described, which is used in two
modes: the research mode for modeling various medical situations and the mode
of searching for and transmitting the necessary medical information for operative
interaction with hospital personnel.

There are systems that allow solving the problems of analysis and
forecasting. In work, an expert system is proposed for assessing the professional
level of a doctor. This system contains a package of 100 medical tasks that are
offered to physicians for the solution. The answers of doctors are processed by a
special algorithm. Additionally, patients are questioned and a comprehensive
assessment of the physician's activity is generally made. The paper is devoted to a
biomedical information system for estimating and predicting the dynamics of

possible development of processes in the body. In addition, in the system of mass
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donorological surveys of the population, there is an automated complex designed
to predict diseases.A number of works are devoted to expert systems that are
included in the surgical equipment or medical equipment intended for the
administration of medicaments during anesthesia.At present, non-network expert
systems are widely used. However, it can be assumed that the development of
network hardware and software will allow to implement such systems in the
network version if necessary.Medical computer systems of a medical institution
that do not use decision rules belong to the class of non-expert systems.
Depending on the purpose of these systems, these systems can be divided into
reference and automated control systems for the organization of medical-
diagnostic processes (ACS OLP).

In connection with the development of CD-ROMs and INTERNET
networks, medical professionals have the ability to access, through reference
computer systems, a wide range of data banks containing complete, well-
structured and rapidly updated information on medicine. These data banks contain
materials of journals, conference proceedings, monographs, information on
medicines. The paper describes the main scientific and medical databases and
methods of access to them, bibliographic and full-text databases for researchers,
doctors and general use are considered. The database of publications on various
medical fields MEDLINE, which is currently used in almost all large medical
libraries, is very popular.Depending on the use of network hardware and software,
it is possible to identify networked and non-networked automated control
systems.At present, most of the works are devoted to non-networked automated
control systems of the OLP related to automation of the activity of a certain
specialist: the therapist, cardiologist, psychiatrist, surgeon and others.

The network ACS of the OLP consists of a set of similar or different types
of automated workplaces of staff of medical institutions. In particular, the systems
presented in consist of a set of similar automated workplaces for physicians. The
paper describes a system in which the activities of registry staff, doctors and
statistics are automated. Bulgarian specialists since 1986 have put into operation

the "Polyclinic" system, consisting of the automated workplaces of four
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departments: home care, dispensary observation, functional diagnostics, medical
statistics. Automated information and medical diagnostic complex "Medisar" is
used to form an electronic medical history only by the doctors of the departments
of the hospital and polyclinic, for planning and recording their work.

As a result of the functioning of existing network and non-networked ACS
MANAGEMENT SYSTEMS, data banks of records of patients are formed,
reflecting, in varying degrees, medical records or outpatient maps of patients. In
most foreign medical information systems, patient records entered into a
computer, usually with the help of a scanner, are in the form of free text, which
limits the use of this information in scientific research, assessing the quality of
diagnosis, and treating patients. In the system described in, special electronic
forms of patients appeals are filled. To collect and store a complete medical
history in many domestic and foreign works there is a need for standardization
and unification of the medical history, as well as some versions of electronic case
histories. For example, in it is proposed to unify the descriptive part of the medical
history with their subsequent storage in the computer's memory in the form of a
logical tree. Describes one of the approaches to the formation of patient records
using structured data, their properties and relationships.

Analysis of work on the use of medical computer systems in the activities
of medical institutions shows that the main drawback of domestic automated
control systems is the lack of integrated automation of management of medical
diagnostic processes. In addition, in these systems, medical diagnostic processes
are not considered as continuous technological processes. These shortcomings do

not allow us to quickly control, manage the treatment and diagnostic processes

based on the dynamics of the patients' state of change.

In systems that automate the activities of each participant in treatment and
diagnostic processes, these shortcomings will be absent. Such systems will make
it possible to create data banks not just electronic medical histories, but diagnostic
and treatment processes . In addition, the systems will allow raising the

performance discipline of medical personnel to a qualitatively new level.

Qualitatively new level of doctors' work should be achieved due to the mandatory
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input in the database of information on the planning of treatment of patients.
Systemic display of this information for nurses will exclude the possibility of
losing it or ignoring it. Obligatory introduction of information about the status of
patients and the implementation of their treatment plan in the data bank of the
nurses will allow doctors to promptly receive information from the data bank for

the management of medical diagnostic processes.

2.4The current state of the use of information technology in health

To increase the effectiveness of therapeutic and diagnostic processes, it is
necessary to identify the set of factors influencing it and to automate the
management of these factors on the basis of system analysis. One of such factors
is the complexity of the disease. However, this factor does not objectively depend
on therapeutic and diagnostic processes and is difficult to control. The time and
quality of the treatment and diagnostic processes largely depends on their
organization. Under the organization of the medical diagnostic process, we mean a
set of measures that ensure the registration of a patient, planning the order and
timing of research, counseling, and treatment.

To shorten the time of implementation and improve the quality of the
diagnostic and treatment processes, their organization must satisfy the following
basic requirements:

1) each participant in these processes should be relieved of the "manual”
recording of information in the medical history or forms of referral, parsing other
people's notes, "manual” reporting

2) physicians should have access to background information on standard
research packages that provide a complete survey for the presumptive diagnoses

3) Patient examination routes should be planned optimally taking into
account contraindications of diagnostic studies, workload of specialists,
laboratories

4) doctors should be provided with the possibility of prompt access to

current information about patients and archival data
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5) cases of repeated surveys related to loss of information should be
excluded

6) doctors should be informed promptly about the ongoing research in the
medical institution, on the recruitment of available in the department medicines,
immunity or allergic reactions of patients to medicinal products

7) medical-diagnostic processes should be supervised by managers on
timeliness, diagnosis, on, timeliness of the assigned consultations, on the
workload of specialists.

The quality of research and treatment of patients is directly affected by the
professional level of nurses. This level is evaluated by doctors and is managed
promptly during the execution of various procedures. The professional level of
doctors influences the timeliness and correctness of diagnosis, the choice of the
right directions of research, treatment. Since all stages of the cycle of examination
and treatment of patients are documented, the professional level of physicians is
reflected in the case histories. The analysis of patients' medical records allows for
the expert assessment of the professional level of doctors and the development of
management actions aimed at raising this level.

The availability and quality of research and treatment depends on the
availability of the medical institution with the necessary specialists, equipment
and medicines. The task of providing medical institutions with necessary
specialists, equipment, and medicines is decided by the health authorities, based
on financial possibilities. In the conditions of market relations, this task is partially
solved by the medical institutions themselves.

Preventive measures are one of the directions of medical services for the
population, allowing to identify various kinds of diseases, to timely organize
diagnostics and treatment, to prevent complications. The factor of timely
diagnosis and prevention of diseases largely depends on the choice of health
authorities directions and the scope of preventive measures.

At present, there are standards of medical care in medical institutions: for
each specialist at a polyclinic there is a standard time of admission of the patient,

for the hospital - the patient's treatment standards in the hospital. However, the
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human body has a complex structure, consisting of a set of interconnected
subsystems, such as the nervous, respiratory, endocrine, lymphatic and other
subsystems. Deviation from the normal functioning of one of the subsystems may
entail the build-up, the functioning of both the other subsystems separately, and
the whole organism as a whole. At the same time, diseases can have different
degrees of complexity and manifest themselves in different ways at different times
of the year. Therefore, it is obvious that for a specialist to make a decision, some
cases of the disease require less time, others - greater. The discrepancy between
the standards of medical and diagnostic processes for real data leads to a
disruption in the workload of specialists in medical institutions and reduces the
effectiveness of therapeutic and diagnostic processes.

Timely provision of medical personnel with information from the normative
documents of higher organizations, high labor discipline in the performance of
directives of managers is one of the tasks of management of any organization.
Control over the implementation of directive orders of managers will allow them
to make timely decisions on management, to raise the labor discipline of
participants in medical diagnostic processes to a higher level.

Successful solution of the task of increasing the efficiency of diagnostic and
treatment processes is possible only through the automation of the management of
the entire complex of factors. The composition of the complex of factors is
presented in below. In a medical institution, such factors include:

- organization of treatment and diagnostic processes

« professional level of medical personnel

» Timeliness of diagnostics and prophylaxis of diseases of patients of a
medical institution

» executive discipline of medical personnel.

Factors for increasing the effectiveness of treatment and diagnostic
processes in public health bodies include:

- provision of medical facilities with buildings, equipment, specialists,

medicines, m.

 Timeliness of diagnosis and prevention of diseases of the population
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» compliance of medical standards of medical-diagnostic processes with real
data

» executive discipline of staff to implement the decisions of management
and higher organizations.

Based on the analysis of the above factors, the following directions of
integrated automation of management of diagnostic and treatment processes are
proposed:

1) the organization of treatment and diagnostic processes in healthcare
institutions

2) analysis of professional activities of specialists and making decisions on
adjusting their activities and raising their professional level

3) accounting, analysis and decision-making on the provision of medical
facilities with facilities, equipment, specialists, medicines

4) prediction of diseases of the population and decision-making on their
diagnosis and prevention

5) decision-making on the compliance of standards of medical services with
real data

6) accounting, analysis of the performance discipline and decision-making

on its improvement.

2.4.1Information technology activity of the dispatcher of research
results |

The analysis of the activity of the dispatchers of studies in the laboratories
and diagnostic departments of the hospital made it possible to design and
implement the information technology. The subsystem can be parameterized for
use in the appropriate diagnostic department, laboratory or departmentmedical
institution. After registering and entering a password, a specialist can view
information about patients' assigned studies and, if necessary, enter research
results [9].

Based on the system analysis of treatment and diagnostic processes,

theoretical bases, methods and algorithms for solving the problem of optimization
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of routes for examining patients, taking into account contraindications, are
formulated, the basic requirements for standard types of provision of this
subsystem are formulated, developed a typical adaptive information technology
for performing diagnostic and diagnostic processes.

One of the tasks of organization of treatment and diagnostic processes in the
institution is the task of optimal management of patients 'flows, depending on the
research, consultations, workload of the laboratories, specialists and patients'
capacities assigned to them. The task of managing the flow of patients is
considered as the task of drawing up an optimal schedule of consultations,
research procedures for each patient.

The formulation of the first stage problem belongs to the class of ordering
problems in scheduling theory. The task has a specificity that does not allow us to
apply the traditional methods of scheduling theory. To solve it, we introduce the
notion of composition of the ordering functional of vertices of Hamiltonian cycles
of contour type and semi continuity. In this chapter, we propose a method for
solving this problem and proving the statements that justify the proposed method.

In connection with the fact that the information bank of the data of medical
diagnostic processes is formed by each participant in real time, the complex of
technical means is a local computer network based on personal computers and
terminals located in the workplace of medical personnel. The mathematical
support includes mathematical methods and algorithms for optimizing the routes
of examination and treatment of patients, as well as algorithms for processing
information of medical diagnostic processes. Information support of the
subsystem is a data bank formed by the third-generation database management
system (DBMS) type Informix. To prevent unauthorized entry and viewing of
information in the subsystem, data protection is provided.

The structure of special software subsystem is an interconnected set of
programs that automate the operation of typical participants in the treatment and
diagnostic process. The system is operated on the basis of a typical adaptive
information technology, developed as a result of the analysis of medical activities

of employees of a medical institution. The methodical support of automated
32



control systems introduced in institutions is compiled taking into account the
psychological characteristics of users - medical workers. It is proposed to use the
developed system in automated information technologies for teaching clinical
disciplines of students of medical universities and cadets of academies.

To select patients, you can use search parameters such as last name, medical
history, department name, room number, name of the study. Having received a list
of patients who meet the conditions of the search, the study manager can choose a
specific patient.

The results of the study are introduced as follows. Screenmonitor is divided
into two parts. In one of them a list of patients is presented, in the other - a list of
studies for the selected patient. For each patient, the date of the study
designateddoctor. To record research results, a corresponding form with fields for
input is displayed on the monitor screen. In the absence of a blank, the
information is entered in free text. The dispatcher can view the results of studies
conducted earlier for any period of time, and print these results.

Analysis of the need for expert evaluation of the professional activities of
doctors, due to various forms, the complexity of manifestations of patients
diseases and the lack of appropriate unambiguous methods for their examination
and treatment. Expert evaluation allows a special commission to identify in a
timely manner mistakes made by a doctor and to develop appropriate control
actions on its activities. The absence of automated assessment methods leads to a
high level of subjectivity of decisions taken by the expert commission. The use of
modern informatization tools makes it possible to increase the effectiveness of
expert evaluation.

The information of the diagnostic and treatment processes stored in the data
bank of the ACS in a structured form allows to set and solve the task of an
operative complex analysis of the professional activity of the doctor. Application
of mathematical methods in automated processing expert assessments makes it
possible to reduce the level of subjectivity of the decisions made by systematizing

the results of evaluating the activities of the doctor and streamlining the process of

their discussion.
33



Assessment of the consistency of experts' opinions on the types of errors
allowed by the doctor is proposed to be carried out using numerical estimates and
the method of rank correlations. To analyze the consistency of expert opinions, a
human-machine procedure is proposed that uses the theory of statistical solutions.
Based on the results of the expert opinion, the management of the medical
institution makes a decision about the control actions applied to the physician:
correction of the medical-diagnostic activity of the doctor, referral to refresher
courses, reduction of the category, transfer to another job.

The department dispatcher can receive output documents reflecting the
statistical characteristics of the work of this department and the list of patients
who have been studied.

Based on the proposed procedure, a standard information technology for
expert evaluation of the doctor's activity was developed. This approach can be
used for expert evaluation of any professional activity, which is documented quite
fully.

One of the important conditions for effective management of the
institution's activities is the organization of timely implementation of decisions
taken, the basis of which is document circulation and control of the performance
discipline. Analysis of existing developments has shown the lack of a standard
information technology control and management of the discipline. This drawback
leads to the need for developers of systems of such labor-intensive work as
refinement the basic version of a particular system in accordance with the
technology of control of the performing discipline, in each new organization
where its implementation is carried out [10].

For the control and management of the performing discipline, a typical
adaptive information technology has been developed. This technology is used as a
basis for a typical automated information system for monitoring and managing an
executive discipline that has the ability to customize the organizational structure,

the profile of the institution's activities, and the technology of working with the

particular performer's system.
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The paper suggests one of the approaches to the development of a
management decision related to the allocation of a financial fund to encourage the
staff of the institution among performers based on the results of control of the
performance discipline. To substantiate the proposed method for solving the

problem, statements are formulated and proved in the paper.

2.4.2 The architecture of a distributed automated health management
system

To create more advanced control systems for diagnostic and diagnostic
processes, it is necessary to use modern information technologies that allow
creating distributed control systems. In most cases, when examining and treating a
doctor, the entire history of the patient's illness is needed. It is obvious that at any
time the doctor should be able to receive at his choice of an extract or a complete
history of the disease from all the hospitals in the region where the patient has
ever consulted. In order to realize this possibility, it is necessary to use an
automated management system in each medical institution, one of the functions of
which is the formation of a database of medical diagnostic processes. , In this
case, all ACS of medical institutions should be integrated into a single network.

The health authorities collect certain information from all the medical
institutions subordinate to it to solve their problems. Therefore, integrated
databanks (IDBs) should be quickly created in the bodies, containing information
on diagnostic and treatment processes necessary for these bodies. First of all, the
integrated bank must containl the following mandatory information: surnames,
names, patronymics of patients, the dates of appeals and names of medical
institutions where this patient was examined and treated, surname, name,
patronymic of the specialist; basic and concomitant diagnoses, delivered to the
patient during the examination and treatment. For the prompt collection of
information, health authorities should be included in a network that allows for the
exchange of information between medical institutions.

The structure of the functions of the ACS of health authorities should

include: the formation of IDB, the management tasks (analysis, disease
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forecasting, planning of preventive measures and budget, insurance medicine,
control of execution of decisions, etc.), transfer of information to the upper level,
dispatching user requests. The structure of the functions of the AMS of medical
institutions should include: the formation of a database of medical diagnostic
processes, the management tasks (monitoring and adjustment of medical
diagnostic procedures, professional control, etc.), information collection for
insurance medicine, data transfer to the upper level.

The information of integrated banks will allow dispatching requests of
doctors about the patient. It is advisable to unite the integrated data banks of city
health authorities into an integrated bank of the Regional Authority. If, when a
specialist requests, information about the patient is not found in the relevant
integrated data bank of the city health authority, the regional integrated bank is
contacted to determine whether there is information about the patient in the data
banks of other cities in the region. If such information is available, then the names
of the cities and hospitals where the patient was treated are determined. Requests
are forwarded to the data banks of the relevant medical institutions, and the results
of the requests are forwarded to the doctor who carried out the request. For the
organization of data exchange between the AMS of medical institutions and the
ACS of health authorities, the following should be determined:

« the structure of information transmitted to the integrated data bank;

« the structure of the information of the medical history transferred between
the AMS of the medical institutions.

At the moment, various automated systems have been introduced in the
medical institutions separately or in a complex. Complication of modern medicine
led to the need for integration of these systems. Evolution and integration of
automated systems in medicine, as well as the exchange of data between them,
gave rise to a process of standardization, which has now acquired an international

character and serves as one of the engines for the further progress of medical

informatics.
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3. THE METHOD OF DESIGNING AUTOMATED INFORMATION

TECHNOLOGIES IN ORGANIZATIONAL MANAGEMENT

At the moment, we can distinguish three basic levels of standardization of
foreign medical automated systems:

« Standardization of the contents of databases of automated systems and
knowledge bases of medical systems for ensuring the adoption of medical
decisions (terminology and information coding systems)

« standardization of interfaces (formats and protocols for electronic
exchange of medical data at the level of systems and their components)

« standardization of hardware for collecting medical information (outputs of

medical devices).

System analysis of the health authorities and medical institutions allowed to
formulate technical requirements that must be the basis for the development of
automated distribution of health management system, consisting of a set of
interrelated automated control of these institutions:

1) modular organization of the system

2) the possibility of connecting additional automated workplaces of
specialists

3) parametric adjustability of the automated control system for the structure,
staffing; for a medical institution - additionally to a specific medical institution, its
medical profile

4) the conformity of hardware and system software to a certain standard

5) ensuring the confidentiality of information, protection from distortion,
loss, unauthorized access.

When developing an automated control system, it is advisable to use
sofiware tools that meet the standards of the Open Systems. Standards Open
s allow you to integrate hardware and software from different

system

manufacturers among themselves. Therefore, the relevant application systems can

run on different hardware and system platforms. In order to create ACS of health

authorities, it is necessary:
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1) based on a system analysis problems solved by the health authorities to
develop an integrated structure of data banks corresponding city or regional level
control

2) to formulate and solve the task of automating the management of the
activities of medical institutions

3) to formulate technical requirements for the means of developing and
implementing an automated control system

4) develop technical, mathematical, software, linguistic, information,
organizational and methodological support automated control system. To create
ACS of medical institutions it is necessary:

1) carry out a system analysis of existing medical technologies medical
institutions

2) develop a standard information technology for the organization of
treatment and diagnostic processes, which has the ability to adapt to the conditions
of a particular medical institution

3) to formulate and solve the problem of automation of management of
medical-diagnostic processes in medical institutions

4) formulate the technical requirements for the means for developing and
implementing an automated control system

5) to develop the technical, mathematical, software, linguistic,
informational, organizational and methodological support of the automated
control systems.

The effectiveness of therapeutic and diagnostic processes depends on a
number of factors that need to be managed in a medical institution. Therefore, the
task of automating the management of medical-diagnostic processes in medical
institutions can be considered as a complex of automation control tasks by each of
the organization of medical-diagnostic processes,

the following factors:

professional level of doctors, timely diagnosis and prevention of diseases, the

executive discipline of staff on the implementation of decisions of management

and higher organizations. [11]
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The electronic patient history records, which are presented in the database
in a structured form, as a result of the automation of medical diagnostic processes,
allow to automate medical scientific research, more deeply and comprehensively
carry out statistical analysis, to recognize the factors of morbidity, and to conduct
an expert evaluation of the professional activity of specialists.

The task of automating the management of the professional level of
physicians is to develop mathematical methods and software and hardware that

enable:
1) carry out an expert analysis of the case histories and evaluate the

activities of doctors

2) determine the causes of professional errors: lack of completeness of the
survey, lack of knowledge, negligent attitude towards work

3) decide on the management impact: differentiation of labor remuneration,
referral for advanced training, etc.

The task of automating the management of the executive discipline of
medical personnel is to develop software and hardware for general electronic
document management (orders, orders and instructions) that allows information of
regulatory documents coming from higher organizations to be reported to each

physician and also to monitor the implementation of executive directives of

managers.

3.1. Statement of the problem of automation of management of

diagnostic and treatment processes in public health bodies

The basis for solving the problems of providing medical facilities with
equipment, specialists, medicines is a data bank formed as a result of automation

of management of medical and diagnostic processes in medical institutions. In

addition, the data ba
analysis of the incidence of patients,

and to develop more informed recommendation
on the diseases and seasons. The use of mathematical methods will at

nk will allow the health authorities to perform a statistical
the time spent servicing patients in hospitals
s on the standards of medical care

depending
analysis, planning, provide a full overview of
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the health status of the population, carry out operative control over observance of
standards and standards of treatment, move from budgetary financing to modern
methods of economic management of public health services.

The task of automating the management of medical and diagnostic
processes in the healthcare system is to develop software and hardware that allow
the database of medical diagnostic processes, mathematical models and methods
to solve problems: analysis, forecasting, planning of the provision of medical
facilities with "buildings," equipment, "by specialists, by medicines, ensuring
compliance of standards of medical services with real processes, planning of the
health budget. Main direction of automation since 1981, according to the draft
OASU "Health", was management activities of health authorities, it has now

developed a variety of application methods for solving relevant problems.

3.1.1 Structure of the automated control system for medical
diagnostic processes

According to the statement of the problem of automation of management,
the structure of the automated control system of medical diagnostic processes in a
medical institution should, first of all, include the following automated control
subsystems:

1) the organization of medical-diagnostic processes

2) the professional level of doctors

3) timely diagnosis and prevention of diseases

4) executive discipline of employees.

However, this structure can be extended for the following reasons. When
a database of medical diagnostic processes, information from diagnostic

tems can be used. In addition, the doctor can use a variety of

creating

computer SysS

consulting and diagnostic systems to get help when making a diagnosis or

choosing the tactics of treatment.

from the diagnostic equipment or from t

the appropriate interface. If there is no interface, then information is entered by a

The information can directly enter the data bank

he consulting and diagnostic system with

doctor or nurse on the basis of paper documents - research results or consultations.
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Currently, there are many different consulting and diagnostic systems that contain
years of accumulated medical information and diagnostic algorithms. However,
diagnostic systems can not be effective without the sound analytical thinking of a
qualified medical professional.In addition, many of the consulting and diagnostic
systems are far from perfect.

The development of scientific and technological progress leads to the
development of new diagnostic equipment and the replacement of old ones used in
medical institutions. Obviously, the new equipment will provide new knowledge
that can be used in consulting and diagnostic systems or even replace some of
them.

Therefore, before deciding on the advisability of using any consulting and
diagnostic system, it is necessary to assess the degree of its successful application.
One of the evaluation methods is given in.

Telemedicine, information and reference systems i are promising means of
health care. The use of the information system of a referential nature in the ACS
of a rather well developed information system at the present time will allow
organizing self-education of a doctor in the workplace and receiving information
about the achievements of medical science, new diagnostic methods, medicines,
the features of their use, and the recommended volumes of treatment. The further
development of computer equipment and network equipment will allow doctors to
connect to the INTERNET international network, to be aware of the latest
achievements in medicine, to receive consultations of leading specialists. Thus,
the introduction of modern information technologies is an important factor in
increasing the level of organization and quality of medical diagnostic processes
and leads to the fac
process decreases, and the
the ASU of the medical institution shoul
e should be included in its composition. [12]
ent of timely diagnosis and prevention of the disease is carried out

t that the role of a single individual in the treatment-diagnostic
role of the team increases. Therefore, the structure of

d be expanded and the automated systems

listed abov
Managem
on the basis of pro

population. When SO

cessing personalized information about the diseases of the

lving the control problem, mathematical models of the
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connection of factors and signs of diseases can be used, as well as mathematical
methods of recognition. In medical institutions, personalized information about
patient diseases can be obtained as a result of automation of the management of
the organization of medical and diagnostic processes. The health authorities must
receive this information from the medical institutions subordinate to it. To
organize an operative exchange of information, all medical institutions and

management bodies should be linked by an information network. Therefore, the

structure of ACS structures should include means of data transfer to one level of
management above. Since in some cases doctors' requests should be forwarded to
the data banks of medical institutions in other cities, healthcare data banks can be

used to manage data flows between medical institutions. For the organization of

dispatching and transmission of information, the corresponding software and
hardware must be developed. Represents the structure of an automated control

system for the treatment and diagnostic processes of a medical institution, which

includes:

« consulting and diagnostic systems, diagnostic complexes with automated

processing of data, means of telemedicine, information and reference systems

. an automated subsystem for managing the organization of treatment and

diagnostic processes
« an automated subsystem for managing the professional level of doctors

. automated subsystem management of timely diagnosis and prevention of

disease

« automated subsystem for management of employees performance

discipline
mitting personalized

« means for automatically generating and trans

r level of management.

information to the uppe
ata, automated management systems in the

To organize the exchange of d
dies should contain an integrated

s subordinate to it. This, will allo
titutions. If, the organ. health care is subordinate to a

personalized information of all the

health care bo :
w dispatching requests and

medical institution
responses of medical 1ns

higher level health authority, then the corresponding ACS should include means
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~ for automatically transferring personalized information to the upper level of
management. The solution of the problem of increasing the efficiency of medical
diagnostic processes in the health care bodies determines the structure of the
corresponding automated control system, which contains in below:

« an automated subsystem for managing the provision of medical and
diagnostic processes with buildings, equipment, specialists, medicines,
compliance with the norms of medical diagnostic processes to real processes on
the basis of processing personalized information and planning future healthcare

development
« an automated subsystem for managing the organization of preventive

measures
« automated subsystem for management of employees' performance

discipline
« means for automatic dispatch of user requests

. means for automatically generating and transmitting personalized

information to the upper level of management.

3.1.2 Optimization of the patient examination route taking into account

contraindications
One of the tasks of organization of medical-diagnostic processes in the

medical institution is the task of managing patient flows. This task at the moment,

depending on the type of treatment institution, is decided, respectively, with the
help of the registry in polyclinic or dispatchers of laboratories and diagnostic
s and hospital. Since there is no complete and objective information

department
about the workload and capabilities of laboratories, diagnostic departments,
specialists, then suc

and generates queues. In addition,

h an organization imposes certain difficulties in management
the shortcoming of the existing dispatch is the

absence of accounting for the time of contraindications between the appointed

earch. Automate the formation of a survey s
ge the flow of patients medical institution. When examining a

patients res chedule patient will allow
en

to quickly mana

cal institution, he, as a rule, appoint specialist advice and a

patient in a medi A



specific set of research. Among the prescribed studies may be studies that are
contraindicated for each other for a number of days. We will assume that study B
is contraindicated to study A for conducting for some number of days P, if study B
can not be carried out for medical reasons earlier than O days after the study A.

The task of scheduling a patient survey should be automated, taking into
account the wishes and capabilities of the patient. To solve this problem, it is first
of all necessary to solve the problem of optimal ordering of the studies assigned to
the patient, taking into account the time of contraindications between them. The
date of each of the assigned studies is determined based on the received ordered
sequence, the workload of the laboratories and the patient's capabilities. Dates of
consultations of specialists are also determined based on the workload of
specialists and the capabilities of patients.

This task is particularly relevant in the case of mass preventive
examinations in outpatient-type outpatient facilities, as well as in the teaching of

medical university students to algorithms for diagnosing various diseases.

3.1.3 Typical adaptive information technology of the organization of
medical-diagnostic processes in medical institutions
An analysis of the activities of the pharmacy staff providing drugs to the
department of the hospital made it possible to design and implement the
information technology. After registering and entering a password, a pharmacy
gister and view incoming and outgoing documents, check the

r availability and expiry date, get background information

employee can 1¢

stock of medicines fo

and work reports. A pharmacy employee can view in the database the

requirements coming from senior nurses of departments for medicines, which

indicate the name and amount of the drug. In the case of an extemporal drug,

additionally the name and dose of the component parts are indicated. When

are delivered to a medical institution, a pharmacy employee enters the

medicines
commodity-transport waybills into the database. All 1 documents

information of

can be printed. A pharmacy employee can monitor the pharmacy stores, as well as
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control the shelf life of drugs, by choosing the database information using the
search conditions that they have created.

A pharmacy employee must accompany a database of medications,
introducing and correcting information on names, membership of a particular
group of medicines, norms of use, availability in a medical institution. If it is
necessary to write-off for any reason a medical product, the pharmacy employee
forms an act of write-off that contains the relevant information stored in the
database. In addition, a pharmacy employee can obtain the necessary output forms
for the registration of medicines in the pharmacy and in the departments of the
medical institution. To create an automated subsystem for managing the
organization of medical-diagnostic processes in a medical institution, it is
necessary to design the appropriate information technology.

In general, for all medical institutions the generalized cycle of examination,
diagnosis and treatment of patients is the same. However, in more detailed
consideration, some stages of the generalized cycle for the polyclinic, specialized
centers and hospital will differ. This is due primarily to the difference in the
f examination, diagnosis and treatment of patients in these

presents a general schema for the organization of treatment

organizations O
institutions. In below

and diagnostic processes in a polyclinic. [13]

The patient applies to the registry, which sends him to a consultation with

one or more specialists. The specialist, after examining the patient, appoints him

additional consultations, studies in diagnostic departments Of laboratories. All

information on the results of studies and consultations is recorded in the

corresponding outpatient card. Having received the results of the full examination,
the expert makes a conc
extract, which 1S recorded 1
on of treatment and diagnostic

ent enters the ward of the receivin
ents of the hospital. The attending physician can appoint

ists from other departments, research in laboratories,

lusion, if necessary, prescribes treatment, generates an

n the registry. A generalized scheme for the

ot processes in a hospital is presented in
organizatl

below. The pati
one of the departm

consultations of special

g dormitory, which sends him to
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diagnostic departments, treatment. At the completion of the examination and
treatment, the discharge department forms an extract from the medical history.

The analysis of the schemes of the organization showed that the part
common to the polyclinic and the hospital is related to the work of laboratories
and diagnostic departments. General for medical institutions is also the collection
of medical information, such as complaints, anamnesis, the results of an objective
examination; diagnosis, appointment of examination and so on. The difference
between the organizations of treatment and diagnostic processes in the types of
treatment institutions considered are the processes of patient registration in a
medical institution and treatment. Specific implementations of each of the
standard organizations are distinguished by the profile of examination and
treatment of patients. For example, there are hematological, tuberculosis,
oncological centers, etc. In addition, nowadays there are medical institutions,
where two types of organization of medical and diagnostic processes are
combined. For example, in the health care system there are polyclinics in which
there is a day hospital. Therefore, it is necessary to develop 2 standard information
technology for the organization of medical-diagnostic processes in a medical
institution that can be adapted to a specific medical institution. It is obvious that a
typical technology should consist of information technologies of each participant
of medical diagnostic processes. The analysis of the activity of the reception staff
allowed to design and implement the information technology presented in below.
After entering the system and entering your password, the employee can enter and
nformation about the patient, obtain statistics, and record the
er departments in the data bank of the treatment and

view the relevant 1
patients transfers to oth

diagnostic processes.
The patient is registered according to the following procedure. If the patient

was not previously registered, then his passport data are entered. The uniqueness
port data is determined in accordance with the key fields that
g: the series and number of the insurance policy, Full
ct of residence. When you first enter information

his personal number is automatically
46
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are mandatory for fillin
Name, Date of Birth, floor, distri
about the patient in the subsystem,



generated. In case the patient was previously treated in this hospital and an
electronic medical history was established, it is possible to select the relevant
information from the electronic archive and, if necessary, change the passport
data.

When registering a primary diagnosis and a diagnosis of admission, the
ICD-1X disease reference books and nosologies (clinical forms of diseases) are
used. Directory of diseases is a hierarchical model, which includes classes,
groups, diagnoses, and their refinement. The full name of the diagnosis consists of
a diagnosis and its specification.When registering the results of a pre-hospital
examination of the patient, the employee indicates the date of the examination and
e result. If the analysis is complex and consists of several analyzes, the

records th

employee fills in the electronic form of a complex analysis. For each patient, an

employee can enter specific information: treatment regimen, transportability, a
dietary table, preferential ri
marks. This information is then aut
patient's electronic medical history. When the patient is hospitalized, the

t shall indicate the time and date of his admission to the medical

ghts (disabled, veterans, etc.), social status, special

omatically inserted into the header of the

receptionis

institution, the name of the ward and the number of the ward. Chambers are

selected from the number of available seats,
receptionist can obtain statistical information about the

corresponding to the sex of the

hospitalized patient.The

receipts, extracts and transfers of patients for any day, the number of vacant seats

in the ward chambers, number of occupied places with reception of list structure

of patients. The receptionist can register the patient's transfer to the free rooms of

other departments.

3 2Information technology of the activities of the discharge

department employee

After successful registration and ent

partment selects from the data b
If you need to selectpatients discharged earlier,

ering the password, the representative

£ the discharge de ank a list of patients who were
of the discharg

discharged from the previous day. : 1
indi the day of interest to the employee.

it i call a calendar and indicate

it is necessary to >



The list of patients issued on the selected day will appear on the screen. The
employee has the opportunity to view the patients medical history.

The information of the medical history is not subject to correction. The
diary entries contain information that was entered by specialists as a result of a
primary and daily inspection, as well as the results of consultations and protocols
of the operations performed. The results of the studies are recorded in the data
bank directly in the laboratories in accordance with the designations. The
treatment performed reflects the result of the nurses' performance of the doctor's
appointments department. The temperature sheet is filled inon duty nurse. After
viewing the electronic medical history, the user can get a discharge epicrisis, a
statistical record, the act on the patient's medical condition for the military
ment office, according to the established form.

he activity of doctors from different departments of the

registration and enlist

The analysis of t
hospital allowed to design and implement the information technology presented
inbelow. After registering and

enter and view information on the resu

entering the password, the doctor has the ability to
its of working with the patient, to obtain

statistics, to enter and View information on the results of consultations of patients

from other departments, and to analyze archival patient records. In addition, if the

ad of the department, then he can monitor the work of specialists in

doctor is the he

the hospital. To record information on the results of work with

this department of
it is necessary to register it. The patient's registration is

a patient in the database,
carried out by selecting fro

undergoing treatment in this dep

m the list of patients directed to the receiving rest and
artment. The list displays the number of the

medical history and the presence in the medical history of the diary for the current

day. After selecting a patient from the
o, If the patients passport data has changed, the doctor can correct

list, his passport information is displayed

on the scree

them.
he patients work, you can view all the information from his

nic case histories. Each chan
d in the database only after confirmation by the
e results of the initial

At any stage of t

current and archival electro ge in the diagnostic and

treatment process 1S reflecte
ropriate doctor. To create th

electronic signatur® of the app o



inspection or diary entries in the database, special directories are used. It is
possible to copy the sections of the latest diary entries. The results of the survey
are described as follows. In the left half of the screen there is a list of questions
and possible answers. In the right half, the text that is generated as a result of the
responses is displayed. This allows the doctor to check the correctness of the
entered information, if necessary, return to a particular question and correct the
answer. Questions are divided into three types according to the type of answer:
YES, NO (presence or absence), numeric value is a refinement of 10 characters in

length; enumerated answers.
Registration of the main and concomitant diagnoses is carried out using the

ICD-10 reference books and clinical forms of diagnoses. In case the diagnoses
were registered earlier, the specialist can form or adjust the schedules of
prescriptions and treatment. Formation of the examination schedule assigned to
the patient is made only after registration of the main or concomitant diagnosis.

The scheme contains research in laboratories, diagnostic departments, as well as

consultations of doctors from other departments.

In a number of medical institutions, in parallel with the statistics on the

international classification, internal statistics are conducted in the context of the

medical and economic standard (MEA). The c

code and MES is established when working with diagnoses.
t a list of complex studies that are conducted in a hospital.

f the analysis, the laboratory (department), where the
r the study are carried out. The structure of

orrespondence between the ICD

A doctor can g€
Each line displays the name 0
analysis and the required material o
such an analysis is presented in the form of a tree. The complex analysis can

include both simple and complex analyzes.
Je analysis, in turn, you ca

e length of the fence,
e cases, there is no need to conduct the entire

re. the system has the opportunity to reject

, n view information about the
For each simp

method of the study, th

recommendations and norms. In som

the timing of the outcome,

spectrum of complex research. Therefo

the scheme from unnecessary research.
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The purpose of research and consultation can be done not only by choosing
from the appropriate lists, but also using typical schemes for examining the
current disease. Some studies and consultations during the treatment of a patient
in a hospital should be carried out at least 2-3 times, and a re-examination should
be scheduled after a certain time. For this, in the subsystem, it is possible to put a
specific survey on the control. Then, after a specified time, a reminder will appear
e computer screen about the need to reassign this patient.

timizes the schedule of examinations of patients taking

to a specialist on th

The subsystem 0p
into account contra-indicated studies, workload of laboratories, specialists. The
schedule received is presented to the d

If necessary, the doctor can correct it.

octor in as recommendations on the screen.

3.2.1Information technology of the activities of the hospital

administrator
The analysis of the activities of hospital administrators allowed to design

hnology. After registering and entering the

and implement the information tec
onduct an operational analysis of the

password, the hospital administrator can ¢

dinate specialists and departments on the basis of statistical

a schedule for on- -duty duty

activities of subor
on the hospital.

information, and form

jvities of specialists, the hospital administrator sets the

s for finding the necessary information. The

m the data bank of diagnostic and diagnostic

s in the form of output forms on the

To analyze the acti

time period and the condition

subsystem processes information fro

plays statistical result

h can be subsequently prl
obtain the following statistical information for the departments and the hospital as

a whole for any period of tim
hrough hospitalization,
g diagnoses of the n

processes and dis
inted. The hospital administrator can

monitor screen, whic

e: the burden of the disease units, list of vacant posts,

n, outcomes of the dise
number of bed-days exceeds the norm. In

the database the current and archival

patient flows t ase, list of patients who
OWS
do not have workin
this case, the administrator canl select from
medical records of any patient.
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One of the tas : -
rofessional activiy okfsdzzta hospital administrator is the examination of the
rocesscs. The theory and ors t.)ased on. a database of treatment and diagnostic
feccribed i Chaot ry3 nd, the.lnformatlon technology formed on its basis, are

pter 3. Formation of treatment regimens for the patient is made

g
g g

g e .
n
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date, end of admission. Each line o
dosage and the form of the drug. If at the €

me ) i
ans that in the warehouse 1 the warehouse this
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m b . - . .
edication guide is a hiera
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reate and view the list of operations assigned to

of the operation, the name of the operating
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case, the subsystem will
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thi .
his department with the date and name
e subsystem, @ special form is used

s : L
urgeon. To describe the operations 11 th

which is generated by the
After a complete revie
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database administrator.

w of all the informati
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| confirmation bY
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go back to the electronic

return to the
appro
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d medications on
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the destination sh
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be subject to removal, except for cases of cancellation with an indication of the
cause. The dates of electronically signed analyzes and consultations can be
changed in the list of examinations. The doctor can form a discharge epicrisis, an
act on the patient's health status for the military commissariat, a coupon of
statistical records.

The doctor forms procedural marks for the nurse of the department, and can
also adjust the features of the patient's observation and treatment regimens:
transportability, a dietary table, preferential rights of the patient (invalid,
participant of the Second World War, etc.), social status, treatment regimen of the
patient, which is classified by special management, special notes.The physician

must register in the database any movements of the patient inside the department

and the hospital. The doct
patients from other departments fro
must identify the patient from another w
patients to whom his advice is assigned. Furth

or has the opportunity to conduct consultations for
m his workplace. To this end, the physician
ard by selecting him from the list of
er work with the patient in the

information plan is similar to working with the patient of this department, except

f recording the movement of the patient inside the hospital or

for the possibility 0
s changing the data of the passport department. The

separation, as well a

subsystem provides two types of
Operative statistics refle

statistics for the department: operational statistics

; f the department on i
and reporting. ct the work o p a specific

day: the number of receipts, extracts, transfe
of patients in ward wards;
ambers. Reporting statistics are carried ou
omposition of patients who entered the reporting period

rs of patients to other departments;

List of offices with indication of

the composition .
t in the following

vacant seats in the ch
sections: the number and ¢
from various hospitalization channels,

the average and total bed-day in
cteristics for each outcome

for each basic diagnosis, the information on
the department for the reporting period,

of the disease.
quantitative chara
or the work of doctors of the

Head of the department is available to monit

department. Control is performed according to the followin
mination in the medical history, absence of diary
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main diagnosi iteri i
gnosis. For each of the criteria, appropriate lists of patients and attending

physicians are formed.
3.2 2Information technology of the activities of the database

administrator
The main task of the database administrator is to maintain directories and

ar i i
parametrical configuration of the automated management subsystem of the

oreanizati : . :
ganization of medical-diagnostic processes of the medical institution. After

sword, the database administrator selects the

registering and entering the pas
e created or adjusted. The system uses

names of the directories that need to b
general purpose directories and medical reference bo
e the treatment and diagnostic proces

rence books are used: questions and an
nd the results of an objective examination,International

oks.

To describ ses in the system, the

following medical refe
the history of the disease 2
Disease Codifier ICD-10, standard nosologies, medical and economic standard

standard schemes of examination and tr
ons for discharge or transfer, t

swers for describing

eatment, medicinal preparations, standard
ypes and protocols of operations, type

recommendati
mple and complex laboratory tests
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research materials, meth
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abase administrator deletes the old user
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s, categories of preferential
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needs to change the password, the dat

password and allows him to set a new one.
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In the different countries of the world, relevant projects are being developed
or already under implementation to automate the management of the health care
organization. All projects have a global goal to improve the management of the
a whole. Common to these projects is the use of
r, each of these projects, according to

arities. In some projects, the

healthcare organization as
network information services. Howeve

information from publications, has its own peculi

is the organization of electronic data interchan
in others - in all its types: the transfer

main task i
ge only in the

organizational processes of medical activity,

of statistical data, telemedicine, the transfer of medical information to insurance

companies, etc. [14]

The notion of "information management in the field of medicine and public

health" in the US implies the use of computing, communication technology and

includes a wide range of information activities - from the narrow specific task of
a doctor remote reference database to the organization of

ensuring the use of
the information needs of large institutions and health

National Medical Library in the United States
es of the Centers for Disease Control and

complex systems that meet
authorities meeting was held at the
in April 1995, attended by representativ
Health Policy Agency an

ems of detection and sup
it is planne

Prevention, the d other organizations. The meeting

addressed the probl
diseases. To solve these
information infrastructure. 1
telecommunications superhighway
fall information about
The network will a
ultations of experts lar
rries out an active pro

graphically remote are

on records on the stat
cuments. The THINK adolescent health

s, various local agencies in one district

pression of potential sources of

problems, d to widely use the national

n the westem part of
is organized, the use of which will allow

New York, a medical

patient diagnoses, treatment methods and

doctors to use
[low to receive the newest medical

research materials.

technologies and cons ge clinics. One of the hospitals in
North Carolina (USA) €2
for patients in geo
f medical informati
anning of paper do
overs public librarie

gram to improve the quality of
as. The work of this hospital

medical care
us of patients, which is

uses a database O
formed by speed SC

information network ¢
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of Illinoi i i
. p:;(:i ::J;:Z)I;qletnlz ld:m?l;ed to collect, process and use information related to
e e ejat of adolescents.

Lo in(;::la?on of the data .bank of medical diagnostic processes
ime by each participant, the subsystem should be a local

on the basis of personal computers and terminals located at

onnel. In each doctor's office, Jaboratory, polyclinic

discharge department of the hospital, the

ers must be located through which the

computer network
workplaces of medical pers
registry, reception room, department,
?harmacy, terminals or personal comput
information on the survey results is transferre

o .
n the server. The mathematics of the subsyste

d to the appropriate data bank stored

m is a collection mathematical

m . :
ethods and algorithms underlying the logical and computing processes of the

ure of mathematical support incl
problem of optimizing the route of examining patients

subsystem. The struct udes methods and
s an

algorithms for solving the

iI’l . . . . .
a medical institution, as well as algorithms for processing information that
a

ubsystem and that satisfy the requirements of
n Systems technologies are widely used in

a system developed in accordance with

ensure the functioning of the s
accuracy and speed. At present, Ope

system software. An Open system is

pon at the international Jevel and covering all aspects of system

standards agreed U
subsystem should be based on the

rmation exchange. The
es of the Open Syste
he developed subsystem:

ith third-party systems,
pen Systems

e the data structures to inte
ntegration of systems that do not meet the

interaction and info
ms. The use of Open Systems

Information technologi
technologies will provide t
« ease of integration W

comply with the standards of the O
fficient to harmoniz

provided that they fully

. it is su grate the software

components of such systems, for the i

standards, it is nece

ssary, in addition {0 agreeing data SIructures, to develop and

Interface

« compatibility with £ operating systems and hardware

different yersions O

families.
ms will allow to unite already

The us
existing computer systems into

s in medical syste

a single integrated 1
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ensure the effective functioning of the subsystem as a system software, it i
necessary to use a multi-mode, multi-user operating system of UNIX typen:s l»z llSl
as Soﬁ?vare for creating and supporting local and global computer n:etw e
respectively, of the ETHERNET and X.25 type "
The use of Open Systems technologies will create a global Healthcare
g local networks of medical institutions with each other. The

network by linkin
special software of the subsystem should be an interconnected package of
tomate the work of the employees of the relevant
Therefore, the structure of special software for the
nization of medical and diagnostic processes in
e following packages of applied programs

ormitory, hospital department doctor

application programs that au
units of the medical institution.
management subsystem of the orga
medical institutions should consist of th
- subsystems: Specialist of the reception d

nur i m
se, senior nurse, the results manager of the research, employee of a pharmacy
2

employee of the discharge department, hospital administrator, database

e registrar of a polyclinic, doc
peculiarity of these software packages should be their

admini ini
ministrator, th tor of polyclinic, administrator of
the polyclinic. The

le of the medical institution. Depending on the type of

nt and diagnostic processes,
and parametrically adjusted

adaptation to the profi
organization of treatme special software will be
formed from the number

to the profile of the medical 1

of subsystems listed above

nstitution.

y of the activity of the polyclinic registrar

he clinic registrars made it possible to design
logy- Main functions of the registry are:

pecialists in the polyclinic, issuing forms

3.2.3Information technolog
alysis of the activity of t

The an
and implement the information techno

on, referral to various S

with the results of the research, organizin
patient's request t

In the case of a
nt's passport data. In

patient registrati
g the call of dispensary patients.

o the clinic for medical assistance, the

this case, if the patient does not first

registrar enters the patie
ady available in the database. This

jon about him is alre
inal and can be adjusted. In the

information 1S displayed on the registrar term
dialogue with the system, the recorder chooses which he sends the
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patient for —
Cenainresear:;ar:;atlon.. I.n. some cases, in order to accelerate the survey
tionts route in o;e visiting specialists. Therefore, the system forms th;
the results of the :::eatil:v?h:ehjt t-h (: patient comes to the specialist's office with
_ . egistrar prints a form in whic

office is determined, the time of visiting the specialists or the l:blhr‘:tl;:;nber e
inform:\t/i};en applyl.ng to the registry, the patient can receive various reference
o n stored in the data bank: the schedule of admission of specialists, th

chedule of admission of laboratories, the addresses of other medical instituti’onse

After ¢ : o

ompletion of the examination in the clinic, the patient turns to the regist
ry

strar searches the database for information about the

after discharge. The regi
y and the extract. The patient is given an

patient, prints the result of the surve

extr, ;
act on his hands, and the result of the examination in the form of an outpatient
n

card : ; . . ]
remains in the registry. If the patient 18 referred for consultation to oth
er

the registrar will print out a special fo
sit to the polyclinic by dispensary patients, the registrar, on
creates appropriate patient lists with information on
erheads that are sent to patients by mail. The

o the polyclinic are appointed by the

medical instituti
tutions, rm of referral.

To arrange a Vi
the basis of the data bank,
visit dates and specialists, prints lett
dates of the patient's regular visits t

appropriate specialists during the last examin
nk should contain informatio

esses and various types of
d diagnostic processes should include: patient

ation and treatment of these patients.
The data ba n of two types: information of
medical diagnostic Proc
Information on treatment an
registration data (passport data,
contraindications tO medicines, etc.), ou
n and treatment routes; d
es during the cours
rmation about the presen

rmation should includ
information about employees, information

ry directories for the formation of an

background information.

patient’s blood group, allergic reactions
tpatient cards and / or medical records
ata of dispensary observation: terms of

Patient examinatio
e of the disease and the treatment

appearance, peculiariti
ce of drugs in the departments

Process, eic., operative info

and pharmacies. Background info
medical institution,
auxilia

e: information on studies

conducted in a

about medicinal preparations,
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b

monitor: : :
onitoring schemes for patients on dispensary records, etc
To : o :
prevent unauthorized viewing and entering information, a password

protection must be provided in the subsystem. Three degrees of protection are
offered. The first degree of protection is associated with the entrance to the
f)perating environment. To do this, enter the user name and password. After the
information is correctly entered, the subsystem must be automatically loaded to

ex : i
clude the access of unqualified specialists to the operating environment. The

S Lo :
econd degree of protection 1S connected with access to the information of the

bank of data of medical-diagnostic processes. For admission to work with the

subsystem, medical personnel must register by specifying several key parameters

that uniquely determine their identity, for example: the personal code of the

specialist in the subsystem, Full Name,
identification the expert should enter the password. The password is formed by
pted in software systems. In case the password is correct

specialization, position. After the

traditional procedures ado
and corresponds to the entered spe
To save changes in the data bank, th

working specialist. In the event that this pas
the information in the data bank is not

cialist code, the subsystem allows further work

e subsystem requests the password of a

sword does not match the password

specified at the login to the subsystem,
s for linguistic support linguistic supp
g information and algorithms for its processing in the

ent. Linguistic support can be divided into basic

stored. Requirement ort is an integral set of
formal languages describin

process of examination and treatm
programming languages:

and control. The basic software includes
atabase management system such as

1) the programming Janguage of a d

Informix.
2) for the solu

tion of specific auxiliary problems - a widely used

programming language for C.

The manager linguistic support includes the language of user interaction
The simplest from the p
and the dialogue shoul

concepts. The yvolume and semantics of the 1n
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with the system. oint of view of exploitation is the query-
d be organized at the level of medical

response language,
formation entered into the database



must meet the need i
s of specialists, and the ti
, e time for entering i i
g information should b
e

m : :
ust be implemented in the subsystem:

« input of information from the keyboard

« selection from directories.
nt passport data must be entered directly from the

me there should be an opportunity to view the
this medical institution. If the required

elect it, the passport data should be

For example, patie
k.eyboard. However, at the same ti
list of patients who have ever applied to
patient is present in this list, then when you s
layed on the screen. In the subs

ses, it should be possible to use
on, which, if desired, should be deciphered. The

ystem of the organization of

automatically disp
the briefly coded names

medical diagnostic proces

of areas, sex and other informati

use of coded information reduces the amount of information input by personnel
To create information about the .

r entering information 1

at describe complaint

patient's condition and at the same time

nto the database, it is necessary to use

reduce the time fo
s, anamnesis, results of objective

medical directories th
es should be formed and tuned to the profile of a

y using 2 special SO
f the required informati

le to enter it from the keyboard. The use of directories not only

e . . . .
Xamination, etc. Directorl

particular health care facilit
' In the absence 0

fiware tool, "Database

dministrator.' on in the directory, it

should be possib
but also minimizes the number of

shortens the time Of entering information,

formation.

errors, and the input of in
in the first €

The information stored

xamination is not C

ference books of complaints

lassical and axiomatic, it will change during the

e subsystem. Therefore, directories $

s using electroni
his should be don

who accompanies the system 01 the basis of
proved py manag

ed upon and ap
the codifiers used in medicine

medical-diagnostic
the 1CD-1 0 diagnos
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anamnesis, €
hould be replenished and

operation of th
r work should not have

c directories in thei
e centrally by the database administrator

the document on the revision of the

corrected. Specialist

access to their change: T
ement. In the subsystem of the

directories agre
processes

organization of
is coding system, nosology

should be used. In particular,



’ r t

t u

be used.

The use i i i '
of directories will make it possible to store information about

patients in i ;
a database in coded form. This will allow to automate the statistical

rmation in the research work of medic
matic and statistical analysis of bank information. In

processing of infi
0
al workers: to facilitate

and accelerate the syste

parti i
icular, the analysis of the data bank will make it possible to establish the most

s, the results of an objective examination and
3

characteristic complaints, anamnesi
formation will help doctors in determining

I‘ . .

esearch on a particular disease. This in
most characteristic signs of th
ational and methodological sup

e manifestation of a disease.The

or clarifying the
port includes a set of

composition of organiz
documents that determin
management of the organizatio

The methodological SupPO
e subsystemn, operating
n of the interaction lan
n of methodical support
part of the method

e the organization and methodology automated

n of medical-diagnostic processes.
tt should contain a specification, a general

instructions for the automation system

description of th
guage, and the form of the output

complex, a descriptio
should contain a complete list of

documents. Specificatio
ological support. A general

existing documents that ar¢
ze users with the structure

description of the subsystem should serve to familiari

of its functions. Th
composition, 1/

e descriptions of the subsystem determine its

and composition
functional components, 1, the characteristics of the automation

tools used. Instructions

for the use of utomation t00IS contains rules for their use
mendations for preparing the tools

ual provides recom
g modes, user selection rules for

describes the operatin

he composition 2

in practical work. This man
for operation and operation,
mation tools, t nd procedure for performing
Description of ¢
o organize its 1

on the us€ of ¢

he language contains all the information

nteraction with th
he language, applicati
of storage media: paper, magnetic

the required auto

Specific procedures:
e subsystem: general

hecessary for the user t
ons. Forms of

information and guidance
output documents contain thei

media, the name O

f the modes that allow receiving these documents.
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3.3Info '
rmation technology of the activity of the doctor of the

polyclinic
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word, the doctor can receive lists of

After registering and entering the pass

patients i W
sent .
to him fo he registry, enter, view, correct

r examination from t
£ work with patients, including those on dispens
ary

ecords, tO review the sC

re :

cords, to analyze archival patient I

the work of laboratories, reference information about th
e

patients by specialists;
a
ddresses of medical i

ith a patient in the databas

nstitutions. To record information on the results of work
or

e, it is necessary to register it. The patient is registered

patients sent by the registry to the doctor. Aft
. After

assport data is displa
pecialist can correct them.
e doctor can view all the information

by choosing from the list of
from the list, his p

patient's passport data has changed, the S

yed on the screen. If the

selecti ,
electing a patient

At any stage of the patient's work, th

nt and archiva
s is reflected 1
of the corres
als that determi
e medical institu

rams of {raining COUTSes and advanced training
f specialists fro
s of management:

| outpatient cards. Each change in the treatment

n the data bank O

ponding doctor.T
ne the place of the subsystem within the

tion. These materials contain orders

from hi
is curré
nly after confirmation by the

diagn 1
ostic proces
he organizational support

e . .
lectronic signatur®

1 X .
ncludes normative materi
organizational structure of th

personnel, prog

job descriptions of
m medical institutions made it

0 :

f users. Analysis Of ¢

Possible to distinguish two main aspect
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and ti
imely fulfill the tasks of the Jeader and higher organizations

State instituti
I ) e
tions have their own specific information flows of document
S

e rules of labor discipline are common to all state

o ensure that all of its tasks are carried out on

and tasks. However, th

o ..
rganizations, and each head seeks t

time. It i 1 1
1S pOSSlb]e to monitor the fulfillment of the growing volumes of tasks onl
y

implementation of automated information

through the development and
itoring and managing the executive discipline of employees If

technology for mon

| activity of specialists is reflected in paper or electronic

the process of professiona
e documents will make a decision on the level of

d ;
ocuments, the analysis of thes
e will use the concept of "examination card

thei . .
heir professionalism. In the future, W

which will indi ' ]
ndicate, respectively, the patient's medical

and patient treatment’,
pital and an outpatient car

s reflected in the examinati

d for the clinic. The professional

history for the hos
on cards and the treatment of his

activity of the doctor 1
will allow to identify in a

e information of these cards
ya specialist, t0 correct his
plan advanced training courses, to carry out a

g. Use in the work of the medical institution

patients. The analysis of th
t1 :
imely manner mistakes made b

t
0 assess the level of knowledge, t©
ment for his activitie

tem of organization

professional activity

differenti
entiated pay
of treatment and diagnostic processes

of an automated SYS
he information of the examination

ata bank that stores t
s in a certain structu
unity for rapid an
patients. The use of

allows the creation of @ d
red form. The structure of the

and treatment cards of patient
d systematic analysis of

i : :
nformation provides a0 opport
modern informatization

treatment cards for

examination and
xpert evaluation.

roaches tO assessing the professional

d in which is based on the idea of

tools will increase the effectiveness ofe
are different app

Currently, there
proach is describe

activity of doctors. One ap
ial card of patients' reviews abo

ut the ndeontological” appearance

quent processing on a computer. The patient

work of 2 particul

ationship petwee
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applying a spec

of the attending phySi!
pinion about the

ation of the rel

ar doctor by selecting the

expresses his / her 0
n the physician and the

appropriate characteriz



patient in th i

e feedback card. Evaluations from map reviews are integrated with th

. . . . e
t this specialist, which is obtained as a result of

rtification is conducted through a dialogue

available information abou
computer certification. Computer c€
between the doctor and the computer. Th
tasks, depending on the category; specialty and

di -
1sadvantage of this approach is the need to constantly
d the limited possibilities for analyzin

e doctor is offered a package of 100
position of the doctor. The
update the tasks to exclude

repeat polls of d
octors an g the activities of a

doctor.
The complexity of the man
of medical knowledge necessitate €X

d . )
octors, which is based on an assess
s. Currently, the evaluatio

gement of medical record

ifestation of diseases, the lack of formalization
pert evaluation of the professional activity of
ment of the quality of treatment and
n the quality of medical diagnostic
s is carried out by the method of

patients, which is carried out

diagnostic processe

Processes and the mana
on and treatment cards for

mmission of the medical

h diagnostic and treat

e . . . .
Xamining the examinati
b .

y the clinical and expert €0

t . .
he commission, analyzing eac

institution. The members of
ment process, answer the
questions of a specially developed expert evaluation card. Results are submitted to

t . . .
he chairman for consideration.
h has now been i

mplemented in the Moscow State inpatient

as well as in the Rep
re are the following disadvantages of

This approac
ublican Clinical

treatment and prophy!
Hospital of the Republic

actic institutions,

of Kazakhstan- The
expert evaluation:
increases the length of time for

ysis of the specialists handwriting

essary for making @ decision
makes it difficult to systematically

a comprehensive analysis of the

1) anal

analyzing the volume of maps neC

n of the experts memory

2) restrictio

review the evaluated €

d o
octor's activities . .
s 1S carried out on a

3) checking the con
el in the form

makes 1t diffic

xperts’ opinion
ns without preli
ize mistakes mad

sistency of €
of discussio

Jlt to systemat

down of the decision-making process-
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minary quantitative

Qualitative lev e by a doct d
a doctor an

analysis, which

leads to a slowing



the f . .
l l 1 .f i 1 l f

St i l e
‘11 . .

processi
ng of ex
pert assessments, modern means of informatization will allow t
0

Systematize
the results of expert evaluation of the doctor's activity and streamline

their di '
scus i
sion, thereby reducing the level of subjectivity of the decisions made
e completely eliminated, since medicine is a

gnostic and treatment algorithms occupy

pecialization have different levels of

HOWe b 4 0 b

. ver, Su ]CCthiSlIl Wl“ not

dlfﬁc 1 e n d
ult formallzed area, and XiSti g ia

a sm ;
all part of it. Doctors of even one S

rience, intuition, used 1
of a level of formalization of medical knowledge

Hledical k
no i .
W]edge, CXpC n thC CxamlnatIOH and treatment

of pati
patients. Therefore, the lack

le
ads to the possibility of ambiguity

in the opinion of experts on the composition

atment. To conduct expert assessment it is

Neces . .
sary, first of all, tO determine the composition of the ex
e the quantitative co

erts is to determin
e large enough so that they can

f experts should b
he essential properties of the problem and that the

curate enough

o :
f experts, difficulti ing the exa™
o directly t0 the

Sl
ze of the expert group is determined, 8
.ol . clude highly qualified

and s
equence of examination and tre
pert commission. The

first :
) . .\
§ ep in selecting €xP mposition of the
mmission. The number O
col : .
lectively take into account t

solutj . )
ution found with their help be ac
es arise 1 organiz

HoweVver, with a large number
nation. In the event that the

selection of experts. The

Cco . .
mposition of the medica
._tion. FOT example, experts should

do
ctors-experts Of the releva
alified cardiologists. In this case

sts - highly ¥

etence 1D anal
to cre

Cv .. . .
aluate the activity of cardiologl
greatest cOmP

ry of expert eval
ith such quall

yzing the activities of a doctor

€Xperts wi
s will have the
ate an expert commission, first

A .
ccording to the theo

0 .
fall, a list of physicians ¥

yation,

ties as competence creativity, heuristics,

intuition. i
uition, independence:

3.3.1The doctor can vi



Automati i ill rai
ation of expert evaluation will raise expert appraisal to a qualitatively

new lev i
el. At the same time, an automated system of expert evaluation of the

activities of specialists should provide:

1) the ability to view survey cards and treat patients in full, by sections and

their combination

bility of viewing reference information of medical and economic

2) the possi
entation of a comparative analysis of

standards fi i
or the implem necessary and

conducted research
3) input, storage, viewing, corre
4) checking the consistency of expe
n the analyzed examination a
the recommended procedure
procedure discussed above
rs admitted by the doctor, indi

ment of patients
nd discipline of performance of expert

ction of types and directly errors
rts' opinions on the types of mistakes
nd treatment cards of patients

made by the doctor i
for discussing the types of

5) the formation of
errors in accordance with the
6) printing of lists of erro cating the numbers
of the examination cards and the treat
ver the organization a

rman of the expert com
rmation technology

7) control 0
mission

evaluation by the chai
is based on the work of the

The following info
sts' activity. The activity of a

evaluation of speciali

he chairman of the €

zed cards for the €X
period of time. The resulting set of

o each expert. The expert analyzes the

rdless of the results of the analysis

automated system of expert
xpert commission forms its

certain doctor 1S considered. T
amination and treatment

well as a set of analy.
octor for a certain

itted for analysis t
he selected set rega

S detected, the ex

composition, as

of patients of this d

electronic cards is subm

content of each card from t

of another expert. | ¢ an error ; pert fixes its type, description, or
rs. In this case, all experts work

notes that the su
T systematize the results of

with the same set of t

which will furthe
entered into the d
yzed by all expert
and analyzing the re

g estimates, verifies th

ypes of errors,
¢ description is

£ maps aré anal

atabase in plain text.

the examination. The erro )
s, in accordance with

sults of expert

for processing
e hypotheses

algorithms of the procedure
es the resultin

evaluation, the syste™ calculat s



about the ad
equacy of the initial d
ata to the results of ranki
anking and cons
ensus of

l .

experts decid
. . :
on the need to adjust their estimates, then return to the st f
age o

ry adjustments are made. If necessary, the

S i i
electing estimates, where necessa
be changed or a lot of analyzed cards

compositi
position of the expert commission may

d on the results of the expert conclusion, a decision is made

may be changed. Base

about the professional level of the doctor.

At a i i

ny time, the chairman of the commission can monitor th
e

The Chairperson can get current statistics on

im .
plementation of expert evaluation.
ment cards analyzed by experts the

nations and patient treat

t
ypes and number of errors identified by the eXpe
r specifics and view the p

airman of the expert commission develops a

the number of exami
rt. For each type of error, the

chairman i i
can get a list of thel i
atient's maps where they

are identified. If necessary the ch

ce on the expert in the form of reminders, recommendation
S,

controlling influen

ren
eprimands and other measures.
t conditions for the effective management of the

One of the importan
activities of any institution i
the basis of whic
ne. The task of

performance discipli
solved mainly on the most part of enterpris
ype. The active introduction of modern PCs, network

and control t
d the developm
g and control

nts of modern ap

s the organization of timely implementation of

h is document circulation and control of the

decisions taken,
control of the performing discipline was

es and institutions as a sorting problem

isticated automated document

of accounti
nting
ent of more soph

hardware require
of the performance discipline, taking into

plied informatic

for the documentat

Mmanagement system
s. The state management

account the achieveme
jon of management

ins a set ©
ment, institutions,

uments in govern

work with doc
s. There ar€ instructions on the management of

ch these requ
the organizatio

nt they arc rece

System conta
anization of

and enterprise
in whi

activities and Org

public organizations
jrements are specified. In

rprises,
accordance with regulatory requirements;
docurnents from the mome
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departments and ente
n's workflow covers the

ived or created to the

movement Of



completi i
pletion of execution, transfer to storage. The main stages of processing

do . . . .
cuments in the orgamzation are registration, consid
formation of cases, transfer of the case to

eration, transfer to the

executor, storage, control of execution,

the i
archive. The technology of document management involves the maintenance

of registration and control forms in the form of magazines and files.

n of control of the performing discipline
ment in any institution is associ
nts of documents. The main problem of

3.3.2 Automatio

Effective document manage

ated with the

storage and processing of 1arge amou
ent management technology
movement of organizatio

ses, the main technologica
n the workplace of performers and connected

the practical impossibility of

traditional docum
n documents in real time. In

centrally monitoring the
1 tools for working with

modern institutions and enterpri

documents are computers installed 1
In such institutions, i

ong performers and t

the final performers.
n of document circul

t becomes possible to use the network to

to the network.
o centrally track the progress of the

move documents am

workflow up to the work of

The task of automatio
cipline is t0 develo

ation and control of the

p an automated system for collecting, storing

performance dis
increasing the efficiency of the structural

and processing information that allows

Units of institutions of enterprises by:
y software produ

Currently, there ar¢ man
packages such a
of any enterprises
reate software S

cts designed for office automation.

s Lotus Notes, Staffware, Linkworks etc. Can be

and institutions.
ystems control pe

Forei
gn software
Most of these systems have

used for workflow
rformingdiscipline in

tools that let you ©
ular company or

accordance with the regulations and instructions of a partic

organization.
k of the existing developments is the lack of a

However, th :
y for monitoring the

ent of technolog

This drawback makes it

system approach 1
1 workplaces.

implementation of solutio .
i . me-consuming wO
control technology of executive

rk as revision basic

necessary to p
ith the
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version of a SYS



discipline i
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anization, which carried its 1
out its implementati
ation.

ern software development tools as CASE - technologies

g a system from 3 to 6 months.

expert appraisal, it is necessary first of all to

Even the use of such mod

requi

equires for a full cycle of creatin
To create a unified approach to

identify typi
1 : _—
ypical sections of the examination and treatment map that describe the

patient's t : :
reatment and diagnostic process. Selected typical sections are given in

Table3.1
No
Purpose of the sample partition

mission, primary inspection,

1 —-
Description of the patient's condition (on ad

diary entries by numbers)

t the place of residence

2 [Results of studies performed a

n, workers, final)

3 . . .
Diagnoses (at admissio

4 . .
Assigned consultations

5 |Assigned research
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Prescribed medication
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8 |Cancellation of prescribed me
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10
0 [Information of the conducted rese
perations

]
11 Description of the performed 0
]
treatment
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Temperature sheet
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ntrol system
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i intenance of information
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S .
ystems in a particuld



of the need to i
refine the basic software. The following basic principles should b
e

based
on the
development of a standard automated information system for th
e

con
trol of the performance discipline:

1. Mobility i
ility in the class of the most common computer and network

hardware platforms.
2. Adaptability of the system t

i o .
nstitution or enterprise.

o the organizational structure of the

st unauthorized access to the system data bank.

interface of the system.
terized by a large

tion between them. E

ructure of subordination of performers. The structures of

Spec' : . . .
ific institutions differ from each other in th
ch level Dlrect co

the
number of employees at €2

3. Protection again
4. Unification of the user
Any state system is charac

instituti : ST
utions, information links and interaC

umber of elements -

ach institution in

tu :
n has a hierarchical st
e number of hierarchy levels and

mmunication from the control
element to the managed €l ement is € form of documents and tasks

inate level, directives are
_ Feedback from the

n of various types of

ass
ociated with a partlcular solution.
perform further 1

€X
ecuted or passed on 10
nager provides fo

r the presentatlo

with different documents.
he management

ma
naged element to the ma

asks associated

re
ports on the performance of t
erprises related to t

All documents of a state institution OF ente
n be divided into two types: external; internal documents.
and letters @

ude documents
gher mana

of thej C el
ir activities ca
ddressed to the head of the
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ernal documents incl
gement bodies, various

titution from Ml
o this type

ntial decrees:

Organization ’
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itution or to the 119
are: decisions, orders of

documentS
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citizens @

n itself. Such documents may

d orders of the

Or oA et ..
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inistries, departments,
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Cuments are documentS
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o higher authorities,

b
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3.4 Typi ive i i
ypical adaptive information technology for control of the performance

discipline
System i i
y analysis of the abovementioned documents of state institutions and

enterprises
allowed to develop a unified electronic card of the document
the outgoing date and number, document

containi . .
aining the following information:
act to the document (a summary of

t .
ype, the subject matter of the document, abstr
w, deputy's request, personal

the
document), author of the document, type (12
f the document; category of

umber of pages of the
hich the paper copy of
n of the document

order .
N , etc.) and type (complaint, application, request) O
€ a
) uthor, address of the author of the document, 0
OoCu . e .
ment, sheets of the application, the file number I W

the :
document is stored, type of the result of the examinatio

ke
ywords, document movement (name,

date of transfer, period of return,

on, lack of revision), the curator of

assi . s
gnment of transfer, result - return for revist
ovement of the document, a list of

tion, note for each m

th
¢ document and his posi
d with this document (numbers,

cuments associate

all 1 B
Incoming and outgoing do f
onic copy © the document is

n which the electr
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tes, types), The name of the file i
execution and p

Sto L. )
red. To transfer the document for utting 1nto control, a unified

following information: the
d the assignment; rs and therr positions,

a] and current d

Mana
ger who issue
eadline for the assignment; the fact of

performer and the whole tas
d, type of card creation (contro
gnificanc® of the tasks the type of the result of

type) and the

res . e ey
ponsible executors; 1nif1
kasa whole, numb
er
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ecution of the task by each
an

d date of creation of the car
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(number; date,
the content of the assignhment;
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he task 1S assigned, history of

rence (number date, quthor)s

associated ground refe
the person to whom contr
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The effectiveness of organ

0
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ee of qutomation of the information

tec, velopment processes of
n ' )
ologies used. In t ot, which revealed the

eXicti
Isting automated systems ©



shortcomin
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tlon 0 ] 1
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per and the degree of ownership of the methods of s
e, the actual task of modern computer science is the

e design of automated information systems

ystem analysis. In

deitiOH, at the present tim
ev
(Alelopment of a methodology for th
S
), based on the active use of methodolo

SoﬂWa . .

re repositories from previous projects.

e with the classification, a t
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gical, technological, algorithmic and

ypical software structure of the

In accordanc
sented. The requirements

organizati
ganizational management
g forms, directories, as

trary requests, reportin
g and display informat
it is noted that the u
tion technologies are

roposes 4 generalize
d to the implementation of the

form
- ulated by generators of arbi
ell as m
odu 1 i |
el ‘ les for input, processin jon. In order to use
tors in various applied fields;

assertj
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veness of the corresponding informa

niformity and the
e e . necessary for the

a particular AIS. The paper P d methodology,
echnologies relate
nd display of info
s the developme
ystems. Format
in and 2acco
treatment sch
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ary information. The
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design of information t
rmation of a particular subject
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tions of input, processing 2
nt of @ structural method for
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a. The proposed methodology 1
ion of the results of the

mpanying diagnoses, the
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:es]gning automated information S

a:r:‘iination, registration of the ma

. ntment of studies @

Similar way to the informatio
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Sub .
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statistical results in the report
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1 technologies wpranch doctor”.
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g the necess
a bank of diagnos
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tic and diagnostic
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y as the information tec
71
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€Xaminati
ion of the {
r .
medical dingoossi professional activity of specialists based on the datab
o | atabas
Alows (0 crone s processes. Automation of control of the performing di -
- tree . | iscipli
of execution of a decision in the database and to anal o
analyze the

Content of tasks.
To im
formar plement the control of execution 0
on ;
technology is proposed. The beginnin

obtain j
info :
rmation on the implementation of the deci

f any solution, a typical adaptive
g of the control process is to
sion. The analysis of the
relevant document for

reliabilj

1t : :

y of information allows either to return the
g the solution in

revisj
10n, o
, Or to 1 i
record information about the documents describin

e. The registration cards of documents

the 1
orm -
of electronic cards in the databas

and the '
tasks issued on the basis of these d

ocuments are sent to the respective

chy of the organization, there may

utors
. As executors, according to the hierar
and ordinary

department heads,

be
> Ie :
spectively, leaders, deputy heads,
s by their subordinates, then

form new task
| cards using an a

g subordinates a

0
yees. If the performers, in turn,
utomated system. The new

€ €X
contr ecutors create new task contro
ol card ;
ke s specify the correspondin s executors. Thus, as the
ar . .
e detailed and their executors a

ronic i .

ic job cards is created in the form of
k, an electronic JO
the

re instructed; 2 hierarchy of associated
ree for each solution.

the execution t
into the database of

b card 18 entered
controller can cre
ument can be tran
rmer submits 8 P

ate paper copies

When creating the tas
sferred to the

the
ystem for each performer. If

of ¢
Oon
trol cards, which together wit

necessarys
h a paper doC

ed, each perfo
quthority- As a res

upervisory authorit

sary to adjust the deadlines

formers. Corresponding
cuments. If the task is

he deadline for actual

aper or oral
ult of the

Perfo
r
mers. After the task is complet
nitoring
y decides

fepo
rt
on the task to the appropriate ™

Wheth,

€ i .

for r to complete 1tS execution or W

execution, and possibly the composition of the Per
ds of tas

infg

'mation i ‘
ation is reflected in electronic €41

y places in the task card t

Com

l -

€xe Pleted, the supervising authorit

cuti .

Ution, and thus this task 1S automatlca
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task is
removed fr
om
the control, the cards of all performe f
rs of the lower

hiera
rchy level ’
associated with thi
is task are automati
atically removed

When transferri \%
nsfe
ing a hard copy of the document for approval and si
ignature

to the
manager in
the electroni i 1
¢ registration card of th
e document, the da
, te of the

u

ponding associ
SO i
ciated electronic cards of the tasks of subordinate executors. At
of the registration unit makes a

y, which is filed in a special
e information of electronic
gree of the employee's
d and to develop

the e

nd o :

I ff each working day, the employee
0

magasi documents and tasks registered for the da
. Quantitative and qualitative analysis of th

Car

ds of tasks allows the decision-maker t0 assess the de
n decisions for any perio
es. The unified information technology
djust the

perf()r
m . . .
aopr ance discipline for any give
opria .
of con te control actions for their activiti
rol Oft . . . .
form o he performing discipline has the ability to parametrically a
w
ork of managers and the convenienc

Partjc
ular
performer. For the convenience of the a
list 0

f certai

and others.
ations and enterprises are

diately transfer to the

e of working with the system to a
rtist's work with the system, the
f copied fields when creating

follow:
w1 .
ng parametric settings are provided: the
n default fields, the list of

A new ;
W Jjo
job and document, setting the values O
on port,

tutions,
d by the assist

uto :
Trsa printer type, printer connectl
Quit he forms of work of heads of insti
€ di
verse. Some of the tasks the mana

for execution, others - are prepa

organiz

re ant, passed on for
erformer. Therefore, control cards,

y sent tothep
rk of managers, can be qutomatically or
his property of the system is d

mated inform ion system develo

Ppr

dep oval to the head, and then onl
end:
nding on the form of wo

dutg
mati
atically sent to performers: T

etermined by

ati ped on the

I
b:s?:s of 2.1 special setting. The auto . v P
each, of this technology makes it possible to 1mplement the following nctions at
Workplace:
tasks and sending them over the network

I. Registration of any documents,

tO th
€ performer.

cach 2. Automatic t
level of the decision tre€ to rela



3. Prohibiti
. Prohibition
of ac i
cess to electroniC cards, in which th
, e user is not th
e

author o i
f the assignment or its executor

* 1 1 l f 1 i
l 1 f i ’ l i i i

not th
e author of the assignment

he

user.
jon tree to solve related tasks of a

6. A i
nalysis at each level of the execut

lower 1
evel.
gical order of all actions

n the database in chronolo

7. Registration i
fulfillment, cancellation of the

associ
ated wi
with the task, as well as reasons for non-

* ratl 1 i 1

a

9. Adoption
e analysis of the emp

loyee's performance discipline
f management in many areas of

development and automation of

Quantitati
titative and qualitativ
s are a means O

rom the Jevel of
ctiveness of ma
nt of informatio
elopers of info

for database

. Information technologi€
onomi ienti
mic and scientific activity. F
pagement Processes largely
n system (IS) software is a

rmation systems must take

informa;
mation technologies the effe

depe
nds. The design and developme

as the dev
organization (DB) and

Com
o plex multi-stage process:
0 a
ccount the many requirements
t of developing and
of methodological,

ects. Over the past

applicat;
cation functioning.
reduce the €03

One of the most effecti

rams 1S
previous proj

logy - CASE-technology - has
grammers and

improv;
proving the quality of prog
mic and software from

n in programming techno
{ for system analystS, de

m ss of gofiware

usiiern CASE-technologies, ru anélysis and .

, based on visual diagram . echniques: In this cas%

describe th° em being designed.
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hnological, algorith
velopers and pro

d development. In most

design ab
design methodologies are

graphs, diagrams,
Such

de
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€en
formed, which is 2 too
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s to automate the proce
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les and are used 1O



method .
ologies
provide .
SVs . a rigo .
1 ; 10n
its general review and is then d of the projected
n detailed, a :
’ chIring a

hierarchj
chical st
ructure wi '
ith an increasing number of levels [
vels [15]. The ad
vantage of

CASE
te ;
1)Chnologies is the following
the proce |
SS 1
- - of design and development is accelerated
ity of th "
e created software is improved due to th
o the means of

automati
atic control of the project
3) the d
e
velopers are freed from routine w k
or.

4) de
velopmen
ta 1
nd maintenance of development is
supported
ment component are supported

ot be considered independent
thodologies and make their

applicatj
tion mor
e efficient b
y automation Ultima
. tely, the success ofd
eveloping a
ned by a detailed study of th
e

usin
sages of 5 glCASE—technologies is largely determi
nalyzin i
g the requirements for the system and its functional desi
sign. The

5)te i
" chnologies for reusing the develop
vert
methogor, .heless, CASE-technologies can 1
gies, they only develop structural me

Majnp
research
to
ol of these stages is structural system analysis
| level of the data model and

del corresponds to the logica
tables and table relationships

onceptual data models are

T
inclug he conceptual mo
es a d . .
escription of the attributes, their formats

am0n
g thems
elves. The questions of designing ¢

questions 2 given
utomated system is formed

ClaSSiCa] ] .
Stbject a’rel: thle 1.1terature these great attention. For e
Moreover tl,]a ogical functional sp ah
large]y de’ e methods for the form
owﬂershippi:;d on the qualiﬁcation, e
formation < the method of structural system analy
ystems (AIS) are widel d in variou$
ious k

ecification of the @

ation of these spe
developer and the degree of

sis. At present, automated

fields, which, according to

cifications are intuitive and

xperience of the

inds of automated systems.
ersal methodology for the
he AIS. In the logical
ystem of organizational
be distinguished:

pment of a univ

Th
Crefo
r .
e, an urgent 1SSU€ is the develo
ecification of t

d information
ns can

fo
mat;j

on of the logical functional SP
ate

ubsets of functio

funct;
Ct10n .

al specification of any autom
ata.

gement, the following generalized S
he set of model d

1. .
Generate arbitrary querics ont
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2. Generation of arbitrary reporting forms.
3. Administration of reference books.

4. Input i ' i
put, processing, display of information, according to the requirements

of the application area.

he AIS, developers, together with users, form a description

When creating t

sts for information, based on the needs of the relevant

S should function. However, the experience of
there is a need to obtain

of the set of possible reque

organization where the Al

int i
roducing AIS shows that during the operation

h were not provided for in the design. One of the

y of the developed AlS is its ability to handle

anned during design. T
a, but to use them you

info i
rmation, requests for whic

Criteri .
lteria for assessing the qualit
he tools of relational

arbi
bitrary requests that are not pl

arbitrary request for dat

wledge of the structure of the database, its

owledge of the structured query language. The
queries that implement

d
atabases allow you to make an
ne

ed not only a complete kno

conceptual model, but also the kn
he formation of EOB

u
ser should have knowledge of t
S administration tools, and

telas:
elational algebra and manipulate data, manage DBM

in . .
teract with the operating sySterm-
¢ the user's work only at the

¢ they must provid

form arbitrary user reque
query generation (SAG), which allows

Jogy for generating and processing queries.

f the quel'y, ap
me application attributes. The

The peculiarity of AIS is tha
sts, it is necessary to

application level. Therefore, to per

develop a system for automated

implementing the following techno
plied names of objects and

T L.
he user generates 2 description ©

attributes; defines the sampling constraints for 50

nerated query descriptio
C.Based 01 the user's ap
d passes it to

g SQL query aP
gses the request and sends the

n as a template that can

plied query description,

S
ystem allows you to SaVe the g€
the database

b
€ accessed by other users of the 1
a correspondin

the system builds
Management system (DBMS). The DBMS Proc ’ d
esulting sample tO the system w is displayed f’n the Scr-een an 'can be
system for implementing queries and
e. The system of

r.The information

s the conceptvd

of the databas

Printed on the print®
d on the concrete

Obtaini
taining answers use

a .
Utomated generatlo



parametricall
y to w oy ..
ork with it. In addition, the system must ha
ve a problem-

oriented interf:
a
ce that helps the user describe the request.An obli
. .An obligatory
0 :
of any information system is the availability of a
m and has knowledge of the conceptual model

edge, but should be able to use query

requi
quirement for the operatio
speciali '
o alist who administers the syste
oth
er users may not have this knowl

templa
plates that are created by the administrator.

ining users of information technology in the

4.The problem of tra

health system
Studying of the newest cOMm

Speci
pecial outlook which allows it to carry

puter technologies forms at the doctor the

out the practical and rese
s and content of the organization of

arch work at the

high
e
o st level. Therefore, the goals, task
aining in ical i
medical informatics are jven '
eat attention b i
— g gr oth abroad and in our
serve poth  for solving administrative

Information technologies
interests of practi

ble 1O systematic

cing doctors. The head of the

ma
nagement tasks, and in the

dical institution should be 2

ally obtain the information
nd assess it in the context of

S subordinates 2
in working with computer

hecessary to organize the work of hi
s institution. This
skills in the use 0
provides inform
ation collection,
tegys [nformati

the fifth work

requires skills
f information te
ation training

the activiti
tivities of hi
chnology. Therefore, the

te
chnology, as well as
for employees in th
e

Nat;
ational Health Service
inform

adoption of operational decisions;
b

matics.

followsi
owing five areas:
on Systems infor

f the International

ma
nagement, planning and stra
ing conference O

Within the frameworK of
ns Association (IMIA), a discussion wa
the Netherlands, Germany, Canada, USA

formatics from
ics in higher educational

y of teaching medical informat
discussed. The term "me
er clarified- Usually this means analyzing

treatme

s held in which

Medical Informatio
Specialists in medical 10
?aniCipated. The necessit
institutions as a separate
Was adopted in 1975 and is b€

dical informatics"

ing furth
the diagnosis, nt and prevention of

Mmed; . 1
dical information and its U 7



all aspects
o : .
f the use of information 1n health care. The opinion is expressed that
a

the object

q o
) of research and the field of application of medical informatics cover

edical informatics together with mathematical

thodological basis for solving problems in

tics allows: to analyze information

virtually everything, medicine. M
statistics and epidemiology form the me
medici .

edicine and public health. Medical Informa

flows

0 i i

n the basis of software tools for ensuring decision-making; create
ut statistical processing of

medical, databases and knowledge, to plan, carry 0

inical processes, epidemiological studies, to form

medj . . ) L.
ical documents. Since medical informatics 18 focused
ered as a medical discipl

ons, collection, storage and retrieval of

i :
nformation and evaluate cl
primarily on solving

m
edical problems, it should be consid ine, and not as part

of t
he actual informatics. telecommunicati
in biomedical research
b

Stanford

n of data
- nformatics course at the

The medical 11
edicine includes clinical informatics, bioinformatics,

c : -

omputer science, decision theory, the fundamen

e : . : e

conomics, social and ethical disciplines- The Facu
den) also conduc

t
he University of Lincoping (SWe
ation 18 conduct

topics and medicine. Technical educ
gineering, applied

education inC

information, processing and applicatio
technology development.
University School of M

tals of biomedicine, the health
Ity of Medical Informatics at
ts training in both technical
ed for 4-5 annual programs,
uters, engineering, industry
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nursing, laboratory

including electrical en
and biology. Medical
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t . . .
echnology in the training an

n is paid to information

its social and economic

i .
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chnologies

tors inforrnationte
hnOIOgy 1S user

4.1Psycholo gical aspects of teaching doc

One of the stag

1nformation tec
e must study the information

train:
raining. In the proce | ’
ain skills 1 working with the computer system.

technology of his activity a0

Automated control systﬁmS 0

ocesses realize the medical

of patlents However, unlike the expert

technology of ex



systems use iali
d by specialists of a certain jevel of intelligence and education, a fairly

wide ran of
€ i
g users should work with an automated management system, the

circle of which i , _
hich is quite wide: doctors and nurses of various ages, intellect and

thinkj
. king style. Therefore, the problem arise
ete

rogeneous group of medical workers. Accordin
generalj

eralized model of the learning process can be rep

basic .
stages of acquiring knowledge, skills, skills of crea

control and evaluation, repetiti
ress achieved during the

t have a temporary and

s of training a diverse and
g to the didactic theory, the
resented in the form of six
tive activity: motivation,

Za er t 1 i i

The
model of the learning process assumes that the prog

trainino ; .
Ining is provided by passing through all the stages tha

 that in learning all stages are realized in a

1?unct‘
ional framework. It is essentia
Certaj
in sequence, and this process can b
It is impossible to provide all kin

Prese -
nt to the system administrator th

e cyclic.
ds of reports; (therefo

e opportunity to cre
y other users. To solve the task, it is

re it is necessary to

ate custom reports

te
Mplates, to embed them in AIS for use b

hee
essary to develop:
rt template and the language creation

1) the template language for the repo

Cditor
e a report template in the description

2) an editor that allows you to describ

3) the translator of the description 1angu2€° of the T€PO

te
rms of the DBMS programming Janguage-
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la

Nguage for describing report t€

re .
Port template description edito

th
I © language L. The vocabulary of
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ADDinas: .
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nsi

]
anguage of the DBMS should co o

1t templates in the

it is necessary t0 develop a

reports,
cation domain. The

mplates in terms of the appli
Jlows YoU report description in
r allo

the |4 Jangu

to generate a
age has the following composition:

model described in terms of the

~ Wentifiers (list guage of report



syntactic an i
alysis of the template description. b) compilation of the templat
e

description i
ription into the structure of the DBMS programming lan

templat :
plate from the programming language into the boot file.
Wh i
en developing the report templates editor, you must adhere to modern

standard
s. Most modern text editors of "programming

Sys ;
ystem and directly from them you can ru
€xecuti i

tion.Examples are the editors built in the

Turbo Pascal, etc. These same principles should
the report template descri
on of the template; trans
e compliance of the task.

guage, compiling the

programs are built into the
n the programs for compilation and
programming system Turbo C,
be used when creating the

descripti : :
ption editor In this way, ption editor should allow

you :
to create and edit the descripti

of' t :
he AIS creation, carry out t0 check th
information system dire

Jate it into the language

ctories have 2 hierarchical structure.

ries have a linear structure, which can be con
e task of administering directories

ructure. Therefore, th
d as a task of creating and supporting hierarchical

Traditionally,

Mor .

. eover, most directo sidered as 2

in .

; gle-level hierarchical st

or .
any AIS can be considere

Structures.
ries are customizable to the

nd arbitrary que

Generators of reporting forms a
g structure to form SQL.

St
ructure of the AIS data model and 1

re .
quests. The results of interaction are m
ding data bank.

nteract With thi
ade out in the form of templates, which
g forms, observance of
ons when designing

elopment time of

are :
stored in the correspon

Using generators of dir

¢ and reportin

ectories, querie
the above acti

fo .
mulated requirements and implementatlon 0
signiﬁcantly

a e .
Specific information system will
f the compli

th .
€ system software. Verification 0
h the requirements of the 1

g By results of testing
_In this case,

formation syste
llow tO correct the software 0

shorten the dev
ance of the functioning of the

nitial task 18 carried out at the

if necessarys adjustments are

d
eveloped system Wit
the use of CASE -

St ;
age of qualification testin
m .

ade to the design of the I f the system in a
Programming technology will @

Short time.
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4.2Classi ' i
ssification of medical computer systems used in medical

institutions

C . . .
onsultation and diagnostic systems are designed to
For example, the paper describes a

assist doctors in

diagnosi :
gnosing and prescribing treatment.
o assist doctors in diagnosing surgical diseases

ting and diagnostic expert systems are

erson and sensors of diagnostic

co
. mputer expert system designed t
In ; -

the abdominal cavity. Among the consul
S St . .
ystems, the source of information for whichisa p
€quipment.

The results of estima

ting the entire set of Q maps in according to the

relations: to m w
a,j=2,bj,i=l n,j=1,ra,a"=2: aijaj /i:aj, =11
nj=mn _ (Ciaj - Crb; 2 * 05 Vi=1r,
CABAAT,, Vimuh, €5 SO, Cj SO.

e review of the use O
tion of medical knowl

s well as supporting decision-making

ion. The paper describes a neural

C{Z7{ii-C2'L"
(C.,ai -C~b~Zi s(C.al,, -
The work is devoted tO th
n models of representa

athophysiological, a

. f logical methods in
edicine, based 0 edge - cause-effect,

anatomical, heuristic, P
eduction and induct

ation for setting
es a model of €

s the Guardian-type mu
s used in two modes: the

f )
or medical tasks using d
a medical diagnosis. The expert

expert system and its applic
System presented in the work us linical data for diagnosing the
thyroid gland. The paper describe Jtimedia information
System for computer support of home he
research mode for modelin
for and transferring the 1€

With hospital personnel

ystems that a
e expert syst®
system contal
solution- The

alth care, which

| situations and the mode of searching

ational interaction

g various medica
formation for oper

ssary medical 10

llow solving the problems of analysis and

an esti
packag

There are S
forecasting - work h mation ofa professional level of
. 0
e of 100 medical tasks that are

the doctor is offered- This

offered to physicians for the
A number ©

gical equip

doctors ar¢ processed by a
pert systems, which are

ent intended for the

Special algorithm. dical equip™
r me 1ca

1 .
ncluded in the sur

ment ©
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admini i i i
istration of medicaments during anesthesia.Additionally, patients are

uesti i

questioned and a comprehensive assessment of the physician's activity is generally
made. The work is devoted to biomedical info
ment of processes in the body. In

rmation system for estimation and

forecasting of dynamics of possible develop

addition i :
ddition, in the system of mass donor-zoological surveys of the population there is

an automated complex designed t0 predict diseases.Deviation from the normal

functioning of one of the subsystems may entail t

both the other subsystems separately; and the who
grees O

f the year.
isting medical computer systems

he build-up, the functioning of
]e organism as a whole. At the

same time, diseases can have different de f complexity and manifest

themselves in different ways at different times O

In Table 4.1 shows the classification of ex

used in hospi
pitals.
rmalized condition for vertex| Justification

The fo

Actions .
isolation
1. Selection of the first Ife V such, then
vertex.
C(&K,&T)AO lt iS
fulﬁlled:(c(»,,")<C(Dk,Dt) ,
TO w/(1) = 1.
R
The construction of @ Set ofl Ife Uis such that (¥ Oel) &(— Thde a;Ssertlon 26
<y and the ¢
vertex numbers 1. In the first] 3\[/(k)) and the conditions 6l orollary
Step I = {1 } .
ro W (K) = 1] +1 and (lc)eI.

.
Result:

End
- o systems used in medical institutions

Table 4.1 C lassiﬁcati
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4. . . 3
3 Analysis and isolation of a complex of factors for increasing the

effectiveness of therapeutic and diagnostic processes

To increase the effectiveness of therapeutic and diagnos
the set of factors influencing it and to automate the

e . tic processes, it is
cessary to identify
the basis of system analysis. One of such factors

r, this factor does not objectively depend

ifficult to control. The time and

management of these factors on
i . .
s the complexity of the disease. Howeve

on therapeutic and diagnostic processes and is d
ment and diagnostic processe
nization of the medical diagno
gistration of a patient, pla

tions, and treatment.
of patients i directly affected by the

uated by doctors and is managed

ures. The professional level of

quality of the treat s largely depends on their

organization. Under the orga
S
et of measures that ensure the re

and i ) )
nd time for conducting studies, consulta
f research and treatment

ses. This level is eval

stic process, we mean a

nning the procedure

The quality o
professional level of nur
promptly during the execut

d . i )
octors influences the timelines

jon of various proced
s and correctness of diagnosis, the choice of the
Since all stages of

d, the professional ]

right directions of research, treatment. the cycle of examination

and treatment of patients are documente

evel of physicians is

reflected in the case histories-
The analysis of patients’ medical record

the professional level of doctors and the dev

aimeq at raising this jevel. The availability and qu
ilability of the medical inst

nd medicines. The task of pro
nd medicines i

n the Conditio

g allows for the expert assessment of
elopment of management actions
ality of research and treatment
itution with the necessary
viding medical institutions
s decided by the health

ns of market relations,

depends on the ava

Speciali :
Pecialists, equipment @
With necessary specialists: equipment, &

Authorities, based on financial o
jcal ipstitutions th
es for the population, allowing

emselves. Preventive

this task is partially solved bY
cal servl

: ections of
e dir d treatment,

nize diagnostics an

Measures are one of th
gnosis and prevention of

imely 0182

he factor of timely dia
ealth authorities

dards 0

diseasess 10 ¢

to j . .
0 identify various kinds of
directions and the

t g
O prevent comphcatlons. T
f care in hospitals:

se nds on
s largely depe ently, ther® are stan

S¢ . .
Ope of prevent1ve measures: .



] 1

standards
of patient ]
treatment in a hospital. However, the hu
, man body has
a

Sl
) 9 S he

S lra .

Assessment of the con
carried out using and the method of rank

by t
CZ hle doctor are suggested to be
rrelations. We d
: enote by Q = {@)"s = 1,k
) . ,k} -th inati
fnd o tment, A 0 o0 } - the number of examination cards
Or the . . _ . 2 9 °°
o WhteCQ, A= {(a,]j, a2}, -~ anj)} — a set of esti
. fth = {0,1} is a criterion the di
-1
e j™ expert for the map g Qa- the number of €

determ'

ined by the j-M expert on the set Q
bvious that for a spec
gre

., b))} - possible estimation of error type
S
mates of error types for the set
fference of the i-th type error, determined
rrors of the i type

=1,nj=1m

jalist to make a decision, some Cases
ater. The discrepancy between the
for real data leads to a disruption

: Therefore, it 1S O
0 .
the disease require l€s
Stan

dards of therapeutic and dia

in the
workload of specialists in med
gnostic processe

s time, others -
gnostic processes
ical institutions @
g. Timely provis
f the higher 0
the leaders of on

mentation of di
ons on management, t0 raise the

processes to a higher level.

ment of medical-diagnostic

nd reduces the effectiveness
ion of medical personnel

of ther i
apeutic and dia
rganizations, high labor

with j :
information from the regulations ©

he directives of e of any organization
ver the imple
e timely decisi
cal diagnostic
£ manage

discinli
i ) )
pline in carrying out ¢
rective orders
of

man
agement tasks. Control ©

Man: .
agers will allow them 0 mak
cipants in medi

labor dice:
or discipline of parti
sk of qutomatl

Statement of the 12

proc
e . . . . :
sses in medical institut10ns
ic processes depends on a

medical ipstitution. Therefore, the

e nﬂanaged mn
. .. srocesses 1 medical
tasks by each of

The effectiveness of therapeutic an

num
ber of factors that need to b
anagement Y

task
of automating the ™
a compleX Y

1t .
utions can be considered 2
, the executive

gnosis an revention
s of management and higher

of decision

the
following factors: timely dia

the implementation

S
iscipline of staff on

Oor .
ganizations.
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CONCLUSION

S i ;
ystem analysis of the problem of increasing the efficiency of medical

diagnosti .
gnostic processes Wwas carried out, shortcomings of the existing health

mana N
gement system Were noted. The directions of complex automation of

0 er . . . .
perative management of medical-diagnostic Pprocesses are determined. The

omputer systems used in the organization of medical diagnostic

The concept oOf complex auto

classification of ¢
processes i 1

is given. ' .
g mation of operational

diagnostic Pprocesses based on the use of modern

management of medical
eveloped. The structure of the hierarchically

information technologies Wwas d
geographically distributed automated management system is proposed, which

f automated control systems of institutions and public health

includes: a set O
n transfer.

matic means of informatio
ganization of medical-diagnostic

ion technology of the or

titutions is developed, W
d system. The system has the possibility of

bodies united by auto

Adaptive informat
hich is the basis for the work

processes in public health 1S
of the corresponding automate
parametric adjustment on the profile

m of optimization of

The proble
Into account contra-indications between ap

and structure of the medical institution.
a route of examination of patients taking
pointments on time is formulated. The

proved. A method and an algorithm

set of statements for solvin
eloped method in the automated

for its solution ar¢ develop
ent of patient flows depending

ffective managem
to account contraindications
b

system will allow to carry out €
d studies taking in

onsultations an

on the prescribed €
ies and specialists.

workload of laborator

A human-machi

for arranging expert appraisal of the

ne procedure
osed, which makes it possible to reduce

professional activity of specialists is prop

the subjectivity of the expett opinion.
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