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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 

byl 3eptteyqiq MakcaTbl OnTaliaHObIpy KemeriMed anropuTMgep 

OHTaHaHdbipy 2%KeHe THIMAUITIH apTTbIpy >.%xaHe eMey-2MarHocTHKasbIK 

Mpowectepdiq OomKaHaTHIH OHTaIbI § apakaTbINachl HeTWKeNepiH  ocbi 

MpOlecTepqi %KOHE KaKETTI KOM 2KETKI3y YUH eHOeK %KoHe MaTepHasOBIK 

WUBIFBIHap KapacTeipy Oonbin TaOpinagbt. CoHbIMeH kaTap,MeNMIMHaJIbIK 

akapaTTBIK *xYyHerep, WIOJTY KOHE OapIbIH JaMY AHHAMHKacCbIH KapactTbIpy. 

Herisri FbvIbIMH-MeAMUMHANIbIK Depextep Ga3acblH 2%KoHe Tacingepi, onapra 

KOJI 2KeTKI3y KapacTbIpbIIbIN, OU6mMOrpabusANblK %KSHE TONBIK MOTINAi mepektep 

OazacbiH Naliqanadyuibuiapra apHasraH, 3epTTeyluiep, Repirepiep MeH 2KanmnbI 

maidasavy *KYMbICbIHa CMNaTTanaypl. 

BomkaM MeH OHbIH JaMybI MeH Heri3ri TeHJeHUMANAapbl Oalikanaynl, 

KaJIbInITackaH apHasiraH Oalikay Oepieni. FBUIbIMH-Heri3qeren 

ABTOMATTAHIBbIPbIIFAaH %KETIUILIPiN,canabl Kaha Denreiii Herisringe MiHJeTTepai 

Hlemty M¢CH AeHCayNIbIK CakTaybl yiibiImMmacTbipy 2%xoHe Gackapy empey- 

WMarHOCcTuKaNblK yNepicTepai keTepyre MyMKinAiK Gepeni. 

Tuimgimiri Keine toyenzi yHbIMgacTbIpy %KeHe OacKapy emyey- 

AMAarHOCTHKAIbIK Mpolecctepyi Oackapy KenTipineni. Conmaii-ak, opTalliananray 
TYPabl WepekTep OpbiHwalrah MHCTaIAUMA KenTipinin, Oeny a3iplemenep 

OoMbinia TexHONOrMaap MeH xKYyHenep epextep Oa3zacbiH OacKapy »%*yienepi, 

Typiepi Oofinimma emgey-npodunaktuKanbiK MeKeMeJIep MCH MeHIIIkK 

HbICaHyapbl. )KaHe ze COHJali-ak, OpbIHdaiFaH >KaJilbl oKaii-Kyiiin Oaranay 

aBTOMATTAaHAbIPy HapbIFbIH eMJey-lIpopusakTukablk MeKeMeJepiHi 2XYMBICHI 

KOHE ONapAbIH KeMIMiNikTepi, eneyni KaTenep MeH emueyzeri nalWwentrepyzi 

Oackapy oKenedi 

KinT ce3qep:eMiik-MarHocTHKaJIbiK Npollectepyi, aBTOMaTTaHbIPLUIFAaH 

OackapMa, eMJjey-2MarHocTHkKasbik GacKapMaHBIH yepictepi, neHcaymbIK cakTay.



AHHOTAIHA 

Llenbro MccNIeHOBaHHA WaHHOH padorTpI ABNACTCA ONTHMH3alHA C MOMOLIbIO 

aJIFOPATMOB ONTHMH3alnu MW MOBBIINeHHEe 9ddekTHBHOCTH seueOHo- 

AWarHOCTHYeCKHX NpoueccoB TpewNoNaraeMblxX ONTHMAJIbHOe COOTHOLIEHHe 

Pe3yIIbTaTOB 3THX TIpOWeccoB HU HeOOXOJHMBbIX ANA CPO JOCTHKEHHA TPYAOBbIX U 

MaTCPHaIbHBIX 3aTpaT. Tak 2Ke, 0630p MeAMIMHCKHX HHPOPMAaLMOHHbIX CHCTeM u 

AMHAMHKH UX pa3BuTHaA. 

B paOote onHcpiBaloTca OCHOBHbI€ HayYHO-MeMUMHCKHe 6a3bI WaHHBbIx vu 

cnocoObl goctyna Kk HMM, paccmaTpuBaioTca O6uOnMorpapwyeckue yu 

NOJIHOTCKCTOBbIe 6a3bI A@HHBIX, NpeTHa3sHayeHHble ANA NOJIb30BaTENeH, 

MccuieqOBaTeeH, Bpayeli u OOLIero NONb30BaHUA. 

/jaeTch NporHo3 ero pa3BHTMA mM OTMedaIOTCA OCHOBHBIe TeHeCHIMH, 

copMupoBaBllinecs 3arodbl HaOJUOJeHHaA. Hay 4Ho-o6o0cHoBaHHoe 

aBTOMATH3aUHOHHBIe COBEPIICHCTBOBaHHe OpraHv3aluu M ylpaBleHua meyebHo- 

AWAarHOCTHYCCKHMU TIpOWeccaMH MO3BOIMT NOXHATb Ha KA4eCCTBEHHO HOBBbIi YPOBCHB 

pelieHue OCHOBHBIX 3a7a4 30paBooxpaHeHHa. 

IIpuBogatca, uTo 2ceKTHBHOCTh BO MHOTOM 3aBHCHT OT opraHH3auHH uv 

ylpaBileHua sleueOHO-quarHocTu4uecKuMU mpoueccamu. TakxKe mnpuBonatca 

YCPeHHCHHBI WaHHble O BBITIOHEHHBIX HHCTAIIANMAX, pacnpeteneHHyu pa3spa6oTok 

MO TEXHOJIOrHAM WH CHCTeMaM ylipaBleHHa 6a3aMu JaHHBbIX, 10 BAZaM meye6xo- 

Mpo@unakTHyecKux yupexyenuit u (bopmMam coGcTBeHHocTH. B pa6ote tarioxe 

BbINOHeHa OOWat OWeHKA COCTOAHUA aBTOMATH3allHu PbIHKa syleye6HO- 

Mpo@uakTH4eCKUX Y4pexTeHH WM MX HENOCTATKH B OpraHv3allvv, yipaBnenun 

IIPHBOJAT K Cepbe3HbIM oumm6kKam B AMarHOCTHKe VM JICueHHH MallWeHTOB. 

Ksarovesbie CIOBa: jleyeOHO-qMarHocTuyeckuMu 

MIpolleccaMH,aBTOMaTH3al{HOHHbIe ylpaBsleHue, yipaBsleHua meye6Ho- 

AWarHOCTHYeCKHMA TIpoleccamMn, 30paBOOxpaHeHHna”.
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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 their 
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 js 

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 medica] 

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

1.3Information 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. 
13



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, is 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 medical 

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 

15



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 a 
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 
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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.lshows 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 ofsamples —_ 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: 

1) 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 software 

* 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 - 
24



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. 

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. 

2.4.1 Information 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 departmentmedica] 

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 
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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. 
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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 

software 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 

A) 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 sys 

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 ij 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 ins 

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 
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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 re 

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 0 

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 or 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 cone 

extract, which is recorded i 

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 

‘ati processes in a hospital is presented in 
organizati 

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 a 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 
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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 

F the discharge de ank a list of patients who were 

of the discharg 

discharged from the previous day. 
. 

indi the day of interest to the employee. 

it i call a calendar and indicate 
it is necessary tO 
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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 4 patient from the 

n. 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 is reflecte 

ropriate doctor. To create th 

electronic signature of the app io



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 ge 

Each line displays the name 0 

analysis and the required material fo 

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 op 

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 

ivities 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 pr! 

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 
can select from 

medical records of any patient. 
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One of the tas 
os 

arofessional activity a hospital administrator is the examination of the 

vrocesses. The theory and ors based on a database of treatment and diagnostic 

sescrinea in Chant Y nd, the information technology formed on its basis, are 

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

g 
g 
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e subsystem, a special form is used 
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os 
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gO back to the electronic 

return to the appro electronic signature 

Signature mode. After the successiu 

n the patient's me 

tronically 
signed d 

s and consultatio
n 

information 1s recorded 1 
jagnoses will not be subject to 

subsequent correction. Elec s on the destination sheet of the 

rrection. Analyze 

d medications 
on 

deleti ion and co eet of treatment will also not 

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 
7 

t in the following 

vacant seats in the ch 

sections: the number and c 

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 

i i 
al histo ry S 

1 

g criteria: the absence



. } 

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 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 a 

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 

f the temperature sheet, Si 

ods of research. To implem 

composition of the medical in 

ystem, the database administrator generates 

and composition 0 
ent the parametrally adjustable 

research materials, meth 

system for the structure and 

convenience of users of the subs 

se directories: the nam 

stitution, as well as the 

es of laboratories and departments, the 

general purpo 
employees of the medical institution 

d characteristics 
of the 

Composition an names of cities and districts 
mbers, 

racteristics of ward cha 

£ medical products, blood groups 

where patients live, kinds and forms of release O 

pitalization channel 

outcomes of the disease, hos 

s, etc. If, for some reas 

Services, patient treatment regimen 

abase administrator deletes the old user 

composition and cha 

s, categories of preferential 

on, the subsystem user 

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 

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 :nformation 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 

full 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 western part of 

is organized, the use of which will allow 

New York, a medical 

patient diagnoses, treatment methods and 

doctors to use 
llow to receive the newest medical 

research materials. 

technologies and cons 
ge clinics. One of the hospitals in 

North Carolina (USA) ° 

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 0 

formed by speed S° 

information network ¢ 
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of Ilinoi i i 
te shi oo ans _ to collect, process and use information related to 

ee eal of adolescents. 

boule arin an 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, laboratory, polyclinic 

discharge department of the hospital, the 

ers must be located through which the 

computer network 

workplaces of medical pers 

registry, reception room, department, 

pharmacy, terminals or personal comput 

information on the survey results is transferre 

0 
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 

in . . . . 
. 

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 level 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 gsary, in addition to agreeing data structures, to develop and 

Interface 

» compatibility with 
f operating systems and hardware 

different versions 0 

families. ms will allow to unite already 

The us 

existing computer systems into 

s in medical syste 

a single integrated i 
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ensure the effective functioning of the subsystem as a system software, it 1 

necessary to use a multi-mode, multi-user operating system of UNIX ye. 3 ' ' 

as software for creating and supporting local and global computer net 

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 
m 

se, senior nurse, the results manager of the research, employee of a pharmacy > 

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 i 

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 

3.2.3Informatio
n 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 

ion about him is alre 

inal and can be adjusted. In the 

information 
is displayed on the registrar term 

dialogue with the system, the recorder chooses 
which he sends the 
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patient for er 

voratnresesten tate vi in some cases, in order to accelerate the survey. 

vations route ix * visiting specialists. Therefore, the system forms the 

the results of the sean thew i" 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 bono “ue 

nfomen, applying to the registry, the patient can receive various reference 

ch n stored in the data bank: the schedule of admission of specialists, th 

chedule of admission of laboratories, the addresses of other medical vntitatone 

After c 
ae 

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 1s 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, etc., operative info 

and pharmacies. Background info 

medical institution, 

auxilia 

e: information on studies 

Conducted in a 

about medicinal preparations, 

57



3 

monitor; ; ; 
onitoring schemes for patients on dispensary records, etc 

To ; . ; 
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 

Operating environment. To do this, enter the user name and password. After the 

information is correctly entered, the subsystem must be automatically loaded to 

ex 
. wa 

clude the access of unqualified specialists to the operating environment. The 

S 
. , 

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 

cjalist 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 language 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 volume and semantics of the in 
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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 

keyboard, 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 4 special so 

f the required informati 

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

e : . 
° 

° 

xamination, etc. Director 

particular health care facilit 

' In the absence re) 

ftware 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 re 

The information 
stored 

xamination 
is not c 

ference books of complaints 

lassical and axiomatic, it will change during the 

e subsystem. 
Therefore, 

directories 
S 

s using electroni 

his should be don 

m on the basis of 

anamnesis, & hould be replenished and 

Operation of th r work should not have 

Cc directories 
in thei 

e centrally by the database administrator
 

the document on the revision of the 
corrected. Specialist 

access to their change. T 

who accompanies the syst ement. In the subsystem of the 

ed upon and ap 

medical-di
agnostic 

the ICD-! Q diagnos 
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directories agre 
processes, the codifiers used in medicine 

Organization of is coding system, nosology 

should be used. In particular,



5 

r t 

t 
u 

be used. 

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

patients in i 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 inf ) 

al workers: to facilitate 

and accelerate the syste 

parti 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 
re 

. 
. 

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 subsystem, operating 

n of the interaction lan 

n of methodical 
support 

part of the method 

e the organization and methodology automated 

n of medical-diagnost
ic processes. 

rt 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 are 
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 automation tools contains rules for their use 

mendations for preparing the tools 

ual provides recom 

g modes, user selection rules for 

describes the operatin 

he composition 4 

in practical work. This man 

for operation 
and operation, 

mation tools, t 
nd procedure for performing 

Description 
of t 

o organize its 1 

on the usé of t 

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 

necessary for the user t ons. Forms of 

information 
and guidance 

Output documents 
contain thei 

Media, the name © f the modes that allow receiving 
these documents.
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3.3Inf ormation technology of the activity of the doctor of the 

polyclinic 

to design gn and implement the information technology presented in below: 

(ao) = max fe 
1p) max {e(9 eyFyctay)) #9 

Lf) = max {ce § 
yip)y=t ax{e($ 1 ,°9, 1ggy emasle(S od y-c(9 

3 Party eC ED) Mota eT) 

a ~ 

Loses 

po 8G maxic(S _ 9 : 
eee) . atopy max (C8, tay oe tn) 

poe 

~ > cha -y 3 ' l= 

eh ge om) o fine ’ 

p-! 
¥ (9 

: = 

veh ( cramp Bo ieonen BO 
The = max {9. max 

(0- 
hel p-2 

word, the doctor can receive lists of 

After registering and entering the pass 

Patients 
i 

sent to him fo 
he registry, enter, view, correct 

r examination 
from t 

f work with patients, including those on dispensary 

ecords, to review the sc 

re 

. 
: 

cords, to analyze archival patient F 

the work of laboratories, reference information about th e 

i . su s O 

patients by specialists, 

addresses of medical i 

ith a patient in the databas 

nstitutions. To record information on the results of work 

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

patients sent by the registry to the doctor. 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 
Selecti ; 

lecting a patient 

yed on the screen. If the 

At any stage of the patient's work, th 

nt and archiva 

s iS reflected 1 

| outpatient cards. Each change in the treatment 

n the data bank 0 

of the correspondi
ng doctor.T 

includes normative materials that determine the place of the subsystem within the 

. 7 institution. These material 

organizational structure of th 
ining courses and advanced training 

from hi s curre nly after confirmation by the 

diagn j ostic proces he organizational support 

e 
. * 

lectronic signature 
s contain orders, 

job descriptions of m medical institutions made it 

of users, Analysis of ¢ 

Possible to distinguish 
two main aspect 
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f specialists 
fro 

he activities © 

s of managem
ent:



y 

and ti imely fulfill the tasks of the leader and higher organizations 

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 

0 oo. 
rganizations, and each head seeks t 

time. It i j j 
1S possible 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 

the} . . 
heir professionalism. In the future, w 

which will indi indicate, 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 i 
will allow to identify in a 

e information of these cards 

ya specialist, to correct his 

plan advanced training courses, to carry out a 

s. Use in the work of the medical institution 

patients. The analysis of th 

timely manner mistakes made b 

t 0 assess the level of knowledge, 

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 a d 
red form. The structure of the 

and treatment cards of patient d systematic analysis of 

i ; ; 
nformation provides a 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 "deontological" appearance 

quent processing on a computer. The patient 

work of a particul 

ationship 
betwee 

applying a spec 

of the attending phys!¢ 

expresses his / her opin 

appropriate characteriz 

ar doctor by selecting the 

n the physician and the



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

. 
. . 

. 

t this specialist, which is obtained as a result of 

tification is conducted through a dialogue 
available information abou 

computer certification. Computer ce 

between the doctor and the computer. Th 

tasks, depending on the category, specialty and 

di Isadvantage 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 doctors an 
g the activities of a 

doctor. 

The complexity of the man 

of medical knowledge necessitate ex 

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 

5 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 . . . 1 

xamining the examinatl 

by the clinical and expert C0 

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 

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 

€xpert evaluation: increases the length of time for 

ysis of the specialists 
handwriting 

1) anal 

analyzing the volume of maps nec 

n of the expert 
makes it difficult to systematically 

s memory 

a comprehensive analysis of the 
2) restrictio 

review the evaluated ¢ 

d tos 
Octor's activities 

. : 
s is carried out on a 

3) checking the con 

el in the form 

xperts' opinion 

ns without preli 

ize mistakes mad 

sistency Of © 

of discussiO 
minary quantitative 

qualitative lev 
e by a doct d octor an 

analysis, which 

leads to a slowing



The se shortcomings lead to a rather high level of subjectivism of the final 

decision 
; . 

taken by the expert commission. An expert's skipping of any errors in 

the activi ‘ali ity of a specialist can lead to a significant decrease in the level of the 

stl 

i 

processin g of expert assessments, modern means of informatization will allow to 

Systemati 
. 

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

their di iscussion, 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 

owever, subjectivism will not b 

dif; ficult formalized area, and existing dia 

a 
. 

small part of it. Doctors of even one Ss 

rience, intuition, used i 

of a level of formalization of medical knowledge 
medi 

° . 

ical knowledge, €xpe 
n the examination and treatment 

of patients. Therefore, the lack 

| eads to the possibility of ambiguity in the opinion of experts on the composition 

atment. To conduct expert assessment it is 

he 

e 

e,¢ 

cessary, 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. 

of experts, difficulti 
ing the exami 

9 directly to the 

Size of the expert group is determined, g 
‘oc ‘aclude highly qualified 

and 
. . 

sequence of examination and tre 
pert commission. The 

P | " 
ws: 

rst step in selecting &XP 
mposition of the 

Commisc; ommission. The number © 

collect; ; 
llectively take into account t 

solut; 
lution found with their help be ac 

es arise in organiZ 

However, with a large number 

nation. In the event that the 

selection of experts. The 

Cc .. 
. 

Omposition of the medica 
- ation. FOr example, experts should 

doctors-expert
s of the releva 

sts - highly qualified cardiologists. In this case, 

e 
Cs 

valuate the activity of cardiolog! 
., analyzing the activities of a doctor. 

ate an expert commission, first 
e 
Xperts will have the «4 to cre 

etence, creativity, heuristics,



Aut ; . cays 
omation 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 :nformation of medical and economic 

2) the possi 

entation of a comparative analysis of 
Standards for 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 

etrors 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 o 
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 ex 

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 is 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. | f an error i pert fixes its type, description, or 

rs. In this case, all experts work 

hotes that the su r systematize the results of 

with the same set of t 
which will furthe 

entered into the database in plain text. 

s, in accordance with 

sults of expert 

algorithms of the procedure 
: 

es the resulting estimates, 
verifies the hypotheses 

evaluation, the syste™ calculat i:



expert opini ; 
p opinions. Further, accordance with this procedure, the expert 

commissi sion analyzes and discusses the results of mathematical processing. If the 

experts ; . ; ; 

p decide on the need to adjust their estimates, then return to the stage of 

ry adjustments are made. If necessary, the 

selecting estimates, where necessa 

be changed or a lot of analyzed cards 
C : 

. os 

omposition 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 any time, the chairman of the commission can monitor the 

The Chairperson can get current statistics on 

implementation of expert evaluation. 

ment cards analyzed by experts, the 

nations and patient treat 

types 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 

chai 
; i 

i 

airman can get a list of thei 
atient's maps where they 

are identified. If necessary the ch 

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

controlling influen 

reprimands and other measures. 

t conditions for the effective management of the 

One of the jmportan 

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 

s 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 accountin £ 

ent of more soph 

hardware require of the performance 
discipline, taking into 

plied informatic 

for the documentat
 

management system s. The state management 

account the achieveme 
ion of management 

ins a set O ment, institutions
, 

uments in govern 

activities and organization 
of work with doc 

‘ses. There are instructions on the manageme
nt of System conta 

jrements are specified. In 

the organization's 
workflow covers the 

nt they are received or created to the 

accordance with regulato 

movement of



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

do 
* 

. . . 

cuments in the organization are registration, consid 

formation of cases, transfer of the case to 

eration, transfer to the 

executor, storage, control of execution, 

the 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 large 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, 1 

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 to 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 are man 

packages such a 

of any enterprises 

reate software § 

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 ofa 

However, th 
; 

y for monitoring the 

ent of technolog 

This drawback makes it 

system approach } 1 workplaces. 

implementati
on of solutio 

’ 

i ;me-consumi
ng wo 

control technology of executive 
rk as revision basic 

necessary to p 

Version of a Sys



discipline i line in each w 
Pp of the new organizati i anization, which carried its 1 out its implementati ation. 

ern software development tools as CASE - technologies 

ga system from 3 to 6 months. 

expert appraisal, it is necessary first of all to 

Even the use of such mod 
requ; 
equires for a full cycle of creatin 

To create a unified approach to 

identify typi ; Logs 

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 

Ne Purpose of the sample partition 

mission, primary inspection, 

| —: 
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 

6 [Assigned operations 

Prescribed medication 

dications 

8 |Cancellation of prescribed me 

9 Information 
of consultatio

ns 

10 
0 [Information 

of the conducted 
rese 

perations 
|---| 

11 Description of the performed 
© 

-———————_] treatment 
12 lInformation of medical 

arches 

Temperature sheet 
s for performing discipline, it 

ntrol system 

To create effective automated ¢° 

e developers to reduce the 

‘on of these taskS . ntenance of information 

sts for the imple 
tt 

‘ce of the organization 
due to the lack 

tim e and financial co 

r institution 
or 

S : 

ystems in a particula



of the need to 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 1 ility in the class of the most common computer and network 

hardware platforms. 

2. Adaptability of the system t 

i . . 

Nstitution or enterprise. 

o the organizational structure of the 

st unauthorized 
access to the system data bank. 

interface of the system. 

terized by @ large 

tion between them. E 

ructure of subordination 
of performers. The structures of 

Speci : : . . 

ific institutions differ from each other in th 

ch level Direct co 
the number of employees at ©4 

3. Protection again 

4. Unification of the user 

Any state system is charac 

instituti wd: 
utions, information links and interac 

umber of elements - 

ach institution in 

tu 
tm has a hierarchical st 

e number of hierarchy levels and 

mmunication from the control 

element to the managed el ement is C form of documents and tasks 

inate level, directives are 

_ Feedback from the 

n of various types of 

ass Ociated with a particular solution. 

perform further 1 
ex: ecuted or passed on to 

nager provides fo r the presentatio
 

with different documents. 

he manageme
nt 

ma naged element to the ma 

asks associated 
Te Ports on the performance oft 

erprises related to t 

All documents of a state institution OF ente 

n be divided into two types: external; internal documents. 

and letters 4 

igher mana 

of thei Loe 
ir activities Ca ddressed to the head of the 

Ext ernal documents incl gement bodies, various 

instituti itution or to the insti are: decisions, orders of 

of documents 

jetters of high 

citizens 4 

n itself. Such documents may 

d orders of the 

o this type 

ntial decrees; 

nizations © 

Oreanivat: 
- 

ganizations and citizens- T er management bodies 3 

hi 
; 

igher authorities, 1awS> preside 

Ministrj inistries, departments, 

nd the media. Internal 

enterprises, 

prepared in use: decisions an 
do Cuments are documents letters to 

cuments or 

5 

o higher authorities, 

b 
.. outgoing documents or do 

ead and his deputies, reportin 

Varj 
. 

ous organizations,
 citizens. 
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3.4 Typ ive 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 (la 

£ 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) 0 

fa ; uthor, address of the author of the document, n 

Ocu 
ae 

: 

ment, sheets of the application, the file number In 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 

a 

gnment of transfer, result - return for revisl 

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 7 Incoming and outgoing do f 

onic copy 9 the document is 

n which the electr' 

da tes, types), The name of the file i 
execution and p 

Sto 

ae 
; 

red. To transfer the document for 
utting into control, a unified 

following information: the 

d_ the assignment, 
rs and thetr 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 

gnificance 
of the task, the type of the result of 

type) and the 

res . 
segs 

POonsible executors, initl k as a whole, numb er 

ex : 
ecution of the task by each 

an, 
d date of creation of the car 

d 
ate the job was last modified, the si 

cument-basis 

|, registration), the 

(number, date, 

the content of the assignment; 
th 

© task, the attributes of the do 

he task is assigned, history of 
rence (number, 

date, quthor), 

Associated ground refe 

the person to whom contr 

the task, observation, conclusion. 

The effectiveness of organ 

ey 
N the level of development 

an 
he analys 

t processes largely depends 

jzationa 
. 

| | 

ee of automation 
of the information

 

tech 

velopment processes of 

n 

. 

ologies used. In t 
nt, which revealed the 

exists 

isting automated systems ©



shortcomin gs of the desi gn phase of the functions of the system and related 

tion 0) j 
1 

the dev elope 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 

a at the present tim 

ev an of a methodology for th 

S ), based on the active use of methodolo 

Softwa 
. . 

re repositories from previous projects. 

e with the classification, a t 

sub-systems is pre 

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 i i vee : les for input, processin 
ion. In order to use 

tors in various applied fields, 

asserti i 
; 

veness of the corresponding informa 

niformity and the 

lots ne 
: 

necessary for the 

a particular AIS. The paper P 
d methodology, 

echnologies relate 

nd display of info 

s the developme 

ystems. Format 

in and acco 

treatment sch 

of the subsystem 

jnistrator 

ary information. The 

the 
design of information t 

rmation of a particular subject 

func ] . 

tions of input, processing a 
nt of a structural method for 

are 
a. The proposed methodology i 

ion of the results of the 

mpanying diagnoses, the 

emes is carried out in a 
“Signing automated information § 

ene registration of the ma 

| ntment of studies 4 

Similar way to the informatio 

time To analyze the activitie 

period and the condition 

n of the dat 
Sub 

System processe
s the informati

o 

statistical
 results in the report 

e subs 

he administr
ator, 

e schedule of admissi
on of patients 

nd consultation
s, 

n technologie
s 

"branch doctor". 

5 of doctors, 

findin 

the adm of the clinic sets the 

g the necess 

a bank of diagnos 

view on the 

ystem displays information
 

s for tic and diagnostic 

monitor screen. 

Processes and displays 

At the request of ! 
abo 

; 
ut the addresses of medic 

dministrator d h 
admini conducts the 

al institution
s 

f this clinic. 
case the 

d enter all the ;nformat
ion about the 

pnology 
of the subsystem

 "specialis
t



. 

€xaminati ion of the ‘ r _ 

medical diagnos professional activity of specialists based on the datab 

«pro 
: 

atabas 

lows to create a1 processes. Automation of control of the performing di ° 

a tree | 
iscipli 

of execution of a decision in the database and to anal he analyze the 

Content of tasks. 

To im informa plement the control of execution 0 

on : technology is proposed. The beginnin 

Obtain ; 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 
reliabili It i . 

y of information allows either to return the 

g the solution in 
TeVisj 10n, o 

, or to j i 
record information about the documents describin 

e. The registration cards of documents 
the f 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 >» Te : 
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 

€ ex 

contro ecutors create new task contro 

Ol card ; 
tasks s specify the correspondin 

s executors. Thus, as the 

ar 
. 

. 

e detailed and their executors 4 

Tronic 
. 

ic job cards is created in the form of 

k, an electronic JO 

the 

re instructed, 4 hierarchy of associated 

ree for each solution. 

the execution t 

into the database of 

b card is entered 

controller
 can cre 

ument can be tran 

rmer submits a P 

ate paper copies 
When creating the tas 

sferred to the the 
ystem for each performer. If 

Of¢ 
on trol cards, which together wit 

necessary> 

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 

Tepo rt on the task to the appropriate ™ 

Wheth 
€ 

. 
. 

for r to complet
e its executi

on oF W 

execution, 
and possibly the composition

 of the pe 

ds of tas 

info 
Tmation 

j 

ation is reflected 
in electronic

 47 

y places
 in the task card t 

Com 

I 

. 

exe Pleted, the supervisin
g authorit 

cut 
ution, and thus this task is automatic

a 
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task is removed fr om the control, the cards of all performe f rs of the lower 

hiera tchy level associated with thi is task are automati atically removed 

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

to the Manager in the electroni i i c 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 otintout . each working day, the employee 

0 magazine documents and tasks registered for the da 

. Quantitative and qualitative analysis of th 

Car 
ds of tasks allows the decision-maker to assess the de 

n decisions for any perio 

es, The unified information technology 

djust the 

Perfor m . . ry 

appr ance discipline for any give 

Opria . 
of com te control actions for their activiti 

rol of t 
. . . ° 

form ot he performing discipline has the ability to parametrically a 

Ww ork of managers and the convenienc 

Partic ular performer. For the convenience of the a 

list 0 

f certal 

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; 
Wi 

. 
ng parametric settings are provided: the 

n default fields, the list of 

a new ; 
W jo job and document, setting the values © 

on port, 

tutions, 

d by the assist 

uto 
v, printer type, printer connecti 

auit he forms of work of heads of insti 

e 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 to the Pp 

rk of managels,
 can be automatic

ally or 

his property 
of the system is d 

mated inform 
ion system develo 

appr. 
dep Oval to the head, and then onl 

end; 
Nding on the form of wo 

auto mati atically sent to performers. T 

etermined by 

ati ped on the 

mM 
bee of ; special setting. The auto ,  olow 

es 

each of this technology 
makes it possible 

to implement 
the following 

nctions at 

workplace: tasks and sending them over the network 

1. Registratio
n of any documents, 

to th 

€ performer. 

each 2. Automatic t 

level of the decision tree to rela



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

author o f the assignment or its executor 

° | 1 1 f 1 j 1 1 fe i 9 1 i i i 

not th e author of the assignment 
he 

user, 

ion tree to solve related tasks of a 

6. A nalysis at each level of the execut 

lower | evel. 
gical order of all actions 

n the database in chronolo 

7. Registration 1 
fulfillment, cancellation of the 

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

° 
ratl 

i 
i 

i 

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 

5 are a means 0 

rom the level of 

ctiveness of ma 

nt of informatio 

elopers of info 

for database 

. Information technologie 

onomi ienti mic and scientific activity. F 
nagement processes largely 

n system (IS) software is a 

rmation systems must take 

informar; mation technologies, the effe 

depe 

nds. The design and developme 

as the dev 
organization (DB) and 

Com 
in plex multi-stage process 

Oa ccount the many requirements 
t of developing and 

of methodological, 

ects. Over the past 

applicati cation functioning. reduce the cos 

One of the most effecti 

rams 18 improv; Proving the quality of prog 
aware from 

mic and so 

n in programming
 

| for syste™ 
analysts: developers 

and pro 

ign and development
. In most 

design methodologi
es are 

E-technology - has 
tec . 

hnological, algorith 
grammers and 

de Ca «ati 
de, a new directio 

bee n ‘oh j 
formed, which is 2 t0° 

es 
to automat

e the proce 

sien 

sed 
CASE-t

echnol
ogies 

st ctural 
nalysis 

4” , 

: 

, based on visual diagram
 atic techniqu

es- In this case: graphs, diagrams
, 

pe mod 1 of the system 
being designed

. Such 

tab] e 
S and are used to describe the 74



method 
. 

ologies provide 
. 

Sys 
; 

a fl 
. 

ystem, which begins with gorous and intuitive descripti 

l ; 

10n 

its general review and is then d of the projected 

n detailed, 
a cos 

, acquiring a 

hierarchi chical st ructure wi I ith an increasing number of levels [1 s [15]. The adv antage of 

CASE te i Nee is the following 

the proce | SS i 5) the al of oe and development 
is accelerat d 

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 routin k e wor. 

4) de velopmen t ; 
and maintenance of development is sup ported 

ment component are supported 

ot be considered independent 

thodologies and make their 

Applicat; tion mor e efficient b i y automation Ultimatel . y, the success of de veloping a 

ned by a detailed study of the 
Sy: Stem

 . 

usin 
stages of Ao eee me is largely determi 

nalyzing the requi quirements for the system and its functional desi esign. The 

5) te ve chnologies for reusing the develop 

vert methodot, theless, CASE-technologies can 1 

gies, they only develop structural me 

to 
i 

del corresponds to the logica 

tables and table relationships 

onceptual data models are 

T 
includ he conceptual mo 

es a d * . 

escription of the attributes, their formats 

amon 
g thems elves. The questions of designing © 

questions are given 
utomated system is formed Clasgj ical. j . 

sub; ], in the literature these worse : 
great attention. For e 

More , a logical functional sp 
i" 

OV er, the methods for the form 

lar gel 
OWN ne on the qualification, ¢ 

Shi p of the method of structural system analy: 

ation systems (AIS) are widel 
ious k 

thei r pu 
ace 

rpose, occupy a certain pl 

ecification 
of the a 

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 
re, an urgent issue is the develo 

ecification 
of t 

form 
ati ) 

; 
n of the logical functional SP 

ated information 
S 

ions can funct; Ctlo 
. 

nal specification
 of any autom 

ubsets of functio 

age gement, the following generalized 
s 

queries on the 
1 

. 

. Generate arbitrary 75



2. Generation of arbitrary reporting forms. 

3. Administration of reference books. 

4. Input, 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 

Introducing AIS shows that during the operation 

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

y of the developed AIS is its ability to handle 

anned during design. T 

a, but to use them you 

nformation, requests for whic 

criteria for assessing the qualit 
he tools of relational 

arbitrary 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 

databases allow you to make an 

Need not only a complete kno 

conceptual model, but also the kn 

he formation 
of EOB 

user should have knowledge of t 
S administration tools, and 

relational algebra and manipulate data, manage DBM 

interact with the operating system. 
e the user's work only at the 

t they must provid 

form arbitrary user reque 

query generation (SAG), which allows 

logy for generating and processing 
queries. 

f the query, 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 

The user generates 4 description 
© 

, 
O 

attributes; defines the sampling constraints for ® 

nerated 
query descriptio

 

C.Based 
09 the user's 4P 

d passes it to 

and sends the 

n as a template that can 

plied query description, 

System allows you to sav© the g¢ 
the database 

be accessed by other users of the I 

the system builds a correspondin 

Management system 

Tesulting sample to the system, 

. 

. ion 

Printed on the printer. The informatio 

Obtaining answers US¢ 

of the database. The system of 

ua 
s the conceptye” 

d on the concrete 

automated generatio



parametricall 
y to w a: ws 

ork with it. In addition, the system must ha ve a problem- 

oriented interfi a ce that helps the user describe the request.An obli . .An_ obligatory 

1 . 
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 i 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 com 

Spec] pPecial 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 - st level. Therefore, the goals, task 

aining in ical i medical informatics are iven 
i eat attention b 

i 

comme 
g gr oth abroad and in our 

serve poth for solving administrative 

Information technologies 

interests Of practi 

ble to systematic 

cing doctors. The head of the 

ma nagement tasks, and in the 

dical institution should be a 
ally obtain the information 

nd assess it in the context of 

S subordinates
 4 

in working with computer 

necessary to organize the work of hi 

s institution. 
This 

skills in the use O 

provides inform 

ation collection, 

tegy, Informati 

the fifth work 

requires skills 

f informatio
n te 

ation training 

the activiti 
tivities of hi chnology. Therefore, the 

te chnology, as well as for employees in th e 

Nati ational Health Service 

inform 

adoption of operational decisions; > 

matics. followi Owing five areas- on Systems, infor 
f the International 

ma nagement, planning and stra 
ing conference 

© 

Within the framework of 

ns Association 
(IMIA); a discussion 

wa 

the Netherlands; 
Germany, Canada, USA 

formatics 
from 

edical snformatics
 in higher educationa

l 

The term "me 

ually this means analyzing 

s held in which 

Medical Informatio 

Specialists in medical i 

Participated. The necessit 

institutions as a separate °° 

Was adopted in 197° and is be 

y of teaching ™ dical informatics" 

discussed. 

er clarified. Us 
treatment and prevention 

of 

the diagnosis, 

Medi : 
j 

dical information 
and its U -



all aspects 
0 , Ls 

f the use of information In health care. The opinion is expressed that a 

the object 
s 

Los 

) 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 

medicj . 
edicine and public health. Medical Informa 

flows O 1 n the basis of software tools for ensuring decision-making; create 

ut statistical processing of 

medical, databases and knowledge, to plan, carry ) 

inical processes, epidemiological studies, to form 

medj 
. . . Lo. 

ical documents. Since medical informatics 1S focused 

ered as a medical discip! 

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 > 

Stanford 
n of data 

‘nformatics 
course at the 

The medical 10 

edicine includes clinical informatics, bioinformatics, 

c ; a 
Omputer science, decision theory, the fundamen 

e ; ; ; er 

conomics, social and ethical disciplines. The Facu 

den) also conduc 
t he University of Lincoping (Swe 

ation 1s 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 

physics: comp 

nursing, laboratory 
including electrical en 

and biology. Medical 

technology, rehabilitation 4 

t . _ 

echnology in the trainine an 

n is paid to information 

its social and economic 

i . 
Mpact on society. 

chnologies 

4.1Psycholo g
ical aspects of hnology is user 

One of the stas 

information tec 

e must study the information 

train: 
taining. In the proces 

, 
, 

ain skills working with the computer 
system. 

technology of his activity 2” 

Automated control system 0 

ocesses realize the medical 

_ However, unlike the expert 

technology of ex



Systems used b 
5 ; ; 

y specialists of a certain level of intelligence and education, a fairl , y 

g of 
i 

Circle of i : 
hich 

j 1 ° 

Ww 1s quite wide: doctors and nurses of various ages, intellect and 

thinki het ng style. Therefore, the problem arise 

rO ven geneous group of medical workers. Accordin 

erali ized model of the learning process can be rep 

basic s t os 
ages 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, 

ization j 
, understa 

izati 
nding, 

on and generalization. 

The m O 
. 

del of the learning process assumes that the prog 

trainin * . 

g is provided by passing through all the stages tha 

| that in learning all stages are realized in a 

functi 10 
. 

ser nal framework. It is essentia 

ain 
: 

sequence, and this process can b 

It is j ; ; 
t is impossible to provide all kin 

Presen t 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 

ne Plates, to embed them in AIS for use b 

Cessary to develop
: 

rt template and the language creation 

1) the template language for the repo 

Editor 

| 2) an editor that allows you '0 describe a report template in the description 

anguage 

3) the translator of the description languae® of the repo 

erm 
S of the DBMS 

programming 
language- 

To facilitate the user's work on creating 

lan 

. Suage for describing report © 

po Port template description edito 

the 
; language L. The vocabulary of 

of attributes © 

_ service W° 

rt templates in the 

it is necessary t0 develop a 
reports, 

cation domain. The 

rms of the appli 
report description in 

owing composition: 
mplates in te 

r allows you 

the V jangua 
| 

~ identifier
s (list 

f the data 
ibed in terms of the 

“plicatio
n domain), 5 

te 
Mplates, K - constants (places of conn 

& 
‘potion 11° 

Th 
. tem late descrip 

. 

e translation of the p vist © the foll owing steps: a) lexical and 

la 
Nguage of the DBMS should °°" 7g



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 TU 

executi 
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 

oft 
; 

he AIS creation, carry out to check th 

information system dire 

late it into the language 

ctories have 4 hierarchical structure. 

ries have a linear structure, which can be con 

e task of administerin
g directories 

ructure. Therefore, th 

d as a task of creating and supporting hierarchical 

Traditionally, 

Mor « eover, most directo 
sidered as a 

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 
s structure to form SQL. 

St 
Tucture of the AIS data model and i 

re 
: 

quests. The results of interaction are ™ 

ding data bank. 

nteract with thi 

ade out in the form of templates, which 

g forms, observanc
e of 

ons when designing 

elopment time of 

are stored in the correspon” 

Using generators of dir 
s and reportin 

ectories, querie 
the above acti 

fo 
mulated requirements

 and implementatio
n fe) 

significantly 
a Le 

: 

Specific information system will 

f the compli 
th 

© system software. Verification 
° 

h the requirements 
of the initial task is ca 

.., if necessary; 
adjustments 

are 

the use of CASE - 

shorten the dev 

ance of the functionin
g of the 

de 

rried out at the 

veloped system wit 

Programming technology will allow 1° © 

Short time. 
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4.2Classi assification 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 

dia 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 S 
. 

. 

ystems, the source of information for which is a p 

equipment. 

The results of estima ting the entire set of Q maps in according to the 

relations: to m w 

a, j= 2, bj, i=], n, j=l ra,a*=2: aijaj /i: aj, i=1,n 

nije , (Ciaj - Crb; jZj*O Vi = Lr, 

CABN Ty. Vizu’s C, SO; Cj SO. 

e review of the use 0 

tion of medical know] 

s well as supporting decision-making 

jon. The papet describes a neural 

C{Zfii-C2'L™ 

(C,al -CAb*Zi s(C,ai.. ~ 

The work is devoted to th 

n models of representa 

athophysiologi
cal, a 

f logical methods in 

medic; edicine, based 0 
edge - cause-effect, 

anatomical, heuristic, P 

eduction and induct 

ation for setting 

es a model of ¢ 

s the Guardian-t
yPe mu 

is used in two modes: the 

f ; 
Or medical tasks using d 

a medical diagnosis. The expert 

expert system and its applic 
linical data for diagnosing the 

System presented in the work us 

thyroid gland. The paper describe 
ltimedia information 

System for computer support of home he 

research mode for modelin 

for and transferring the nee 

with hospital personnel. 

ystems that a 

alth care, which 

| situations and the mode of searching 

ational interaction g various medica 

formation for oper 
ssary medical in 

llow solving the problems 
of analysis 

and 

an esti 

packag 

There are § 
forecasting. | 

mation of a professional level of 

_In work h 
8 

; e of 100 medical tasks that are 

the doctor is offered. This § 

Offered to physicians for the 

A number 0 

gical equip 

doctors are processed by a 

pert systems, which are 

ent intended for the 

Special algorithm. dical equip™ r me 1¢ 

1 . 
Ncluded in the sur 

g1



admini 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. ; 
; 

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

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

functioning of one of the subsystems may entail t 

both the other subsystems separately, and the who 

grees 0 

f the year. 

isting medical computer systems 

he build-up, the functioning of 

le organism as a whole. At the 

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

themselves in different ways at different times © 

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. 

o(& xr) 0 it iS 

falfilled:(c(»»
”)<e(D PO ; 

TO u/(1) = l. 

PE
 

The construction 
of a set off Ife U is such that (y (Oe 1) & (— - ne 

2.6 

vr 
and the co 

vertex numbers I. In the first} 3\/(k)) and the conditions 
61 rollary 

Step I= {1}. 

A. 

ro WW (k) = (1| +] and (1c) e I. 

End 

Re 
ver systems used in medical institutions 
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4. . . . 

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 ne 

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 is 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 ti . . 

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 0 

Professional level of nur 

Promptly during the execut 

d . 
. . 

Octors influences the timelines 

ion of various proced 

s and correctness of diagnosis, the choice of the 

since all stages of 

d, the professional 
l 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 

aimed at raising this level. The availability 
and qu 

ilability of the medical inst 

nd medicines.
 The task of pro 

nd medicines 
i 

n the conditio 

s allows for the expert assessment of 

elopment of management actions 

ality of research and treatment 

‘tution with the necessary 

viding medical institutions 

s decided by the health 

ns of market relations, 

depends on the ava 

Special; ; 
Pecialists, equipment 4 

with necessary specialists: equipment, @ 

authorities
, based on financial 

oo 

ical institutio
ns th 

ses for the population, allowing 
emselves. Preventive 

this task is partially solved by 
‘cal serv! 

rections of 
e dit 

d treatment, 
nize diagnostics 

an 

Measures are one of th 
gnosis and prevention of imely or84 

he factor of timely 
dia 

ealth authorit
ies 

dards 0 

‘0 identify various kinds of diseases, 

directions and the 

t 
ae 

0 prevent complications. 
T 

f care in hospitals: 

se nds on 
s largely depe ently, there are stan 

Sc 

: 

Ope of preventi
ve measures. 

-



for ea j ch speciali ini st clinics there standard time patient admission to h 0) ospital 

ructure 
i 1 

i 

nervous, resp , respiratory, endocrine, lymphatic and other subsystems 

sistency of expert opinions on types errors suggested 

Assessment of the con 

carried out using and the method of rank 

b y the doctor are suggested to be 

correlation at, 5. We denote by Q = {qj*s = 1, k} - the number of examination card 

patient treatment, A’= {bfj, 62) 

for the OjeO: . 7 
6 e QjeQ; A = {(a, J, a2j, .-, anj)} — 4 set of esti 

. where U = {0,1} is a criterion the di 

“th 
y the j"" expert for the map gj Q, a, - the number of ¢ 

determi 
, 

ermined by the j-M expert on the set Q 

bvious that for a spec 

gre 

, Dj} - possible estimation of error types 

mates of error types for the set 

fference of the i-th type error, determined 

rrors of the i” type 

=j,n,j=1,m 

ialist to make a decision, some cases 

ater. The discrepancy between the 

for real data leads to a disruption 

Therefore, it is 0 

of : the disease require les 

Sta ndards of therapeutic and dia 

in th 
ate G 

e workload of specialists 19 med 

gnostic processé 

s time, others - 

gnostic processes 

ical institutions 
4 

5. Timely provis 

f the higher © 

nd reduces the effectiveness 

jon of medical personnel 

Of thera i peutic and dia rganizations, high labor 

With j ; 
; 

h information from the regulations © 
e of any organization 

rective orders of 

ma Nagement tasks. Control 0 
‘cjons On management, 

to raise the 

ma 
. 

nagers will allow them mak 
cipants in medi 

ic processes to a higher level. 

ment of medical-diagnos
tic 

la os 
bor discipline of parti 

sk of automati 
Statement of the ta 

pro . . . : : 

Cesses in medical institut! 

manage 

ons ic processes depends on a 

medical institution. Therefore, the 

¢ managed 0 
. -. processes in medical 

tasks by each of 

The effectiven
ess of therapeutic

 an 

hu mber of factors that need to b 

tas 

k of automating 
the management 

) 

Inst} : 
: 

Itutions can be considered as 
the ti , the executive 

t and higher revention 

s of manag
emen ; 

; 

ne following factors: timely diagnosis *" wi 

discipline of staff on the implementation 
of decisio® 

Or Qa 4 

1 ons . 
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CONCLUSION 

NS) ystem analysis of the problem of increasing the efficiency of medical 

diasnosti 
: 

gnostic processes was carried out, shortcomings of the existing health 

mana 
oat 

gement system were noted. The directions of complex automation of 

(@) er, ‘ 

. . ° 

perative management of medical-diagnostic processes are determined. The 

omputer systems used in the organization of medical diagnostic 

The concept of complex auto 
classification of c 

processes 1 i is given. 
g mation of operational 

diagnostic processes based on the use of modern 

management of medical 

eveloped. The structure of the hierarchically 

information technologies was 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-diagno
stic 

jon technology of the or. 

titutions 1s 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 ins 

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. 

qa 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 are develop ent of patient flows depending 

ffective managem 
to account contraindications > system will allow to cary out ¢ 

d studies taking in 

onsultations
 an 

on the prescribed 
¢ 

jes 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 expert opinion. 
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