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DESIGN OF MEDICAL INFORMATION SYSTEMS USER INTERFACE

Abstract. The publication considers the relevance and purpose of medical information systems, as
well as the tasks that should be solved by medical workers with their help. Functional capabilities
and main modules of medical information systems were inspected. A list of the most powerful
information systems is given, according to the recommendations of the Ministry of Health of
Ukraine, for use in medical institutions. Since each medical information system has different
modules with a unique interface, this requires certain skills to work with the system, understand
the properties and principles of designing the user interface. The concept of the user interface is
investigated, and its properties are specified. The main principles of the user interface design and
quantitative methods of assessing its usability are described. Based on the result of the analysis,
the strengths and weaknesses of methods for assessing the convenience of the user interface were
identified. In particular, the complexity analysis method gives the possibility to investigate the
actions and use of the system from the user's point of view, as well as the parameters that are
responsible for the functionality of the system. It has been found that increasing the complexity of
the interface leads to an increase in the number of operations that can be carried out in the medical
information system. In turn, the use of the GOMS method makes it possible to evaluate the
performance of the information system and step by step investigate its effectiveness, predicting the
usability of the interface. On the one hand, a correct assessment of the interface complexity will
make it possible to rationally adjust the process of the development of medical information
systems on the basis of the user’s previous skills. On the other hand, knowledge of the principles
of designing the user interface and its properties will make it possible to effectively and fully use
their functional capabilities in professional activities.
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1. INTRODUCTION

Formulation of the problem. In Ukraine, since 2017, in the test mode, the Electronic
Health System (eHealth) has been introduced, which aims to automate the maintenance of
medical services and the management of medical data in electronic form. It consists of a
central database and medical information systems, communication between which is provided
using an open API (Application Programming Interface, a set of clearly defined methods for
interacting various components), that is, determining the structure of data supply for exchange
between software modules (complexes) and appropriate methods of processing them.
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According to the Decree of the Cabinet of Ministers of Ukraine of April 25, 2018
Ne 411 “On some issues of the electronic health system”, connection and exchange of data
with the central database is possible only using a medical information system. A medical
facility can select any medical information system from those that have been tested and
connected to the central database. As of 2020, the Ministry of Health of Ukraine
recommended the use of thirty-six such information systems. However, such numerous
proposals can cause difficulties in the actual operation of medical information systems. Since
each system has its own unique characteristics, functional modules, and continuous
development, there arises the problem of standardization and evaluation of their quality.

The issues of user interaction with a specific medical information system, the
complexity of its use, understanding of functional capabilities and the ability to navigate the
interface are relevant for medical personnel. Each system has its own unique characteristics
and functional modules, which must constantly adapt to current, at the time of application,
versions of operating systems, communication equipment and specific new measurement
devices. The need for continuous improvement of the systems can become a problem for the
ordinary user, since using the APl does not impose any requirements on the user interface, in
particular, the use of forms and means of entering commands and data. A separate problem is
the assessment of their quality and adaptability.

Analysis of recent research and publications. The features of the development of
medical information systems and their characteristics were investigated in the works of
S. M. Zlepko and T. I. Ovcharuk [1]. The properties and criteria of the user interface were
investigated by M. Billinghurst, H. Gough, R. Green, L. Olfman, E. Raymond, J. Raskin,
J. Satzinger, D. Sweed.

Among the most significant studies in the field of formation of principles of interface
design are the works of T. Mandel [2], J. Nielsen [3]and N. Donald [4]. The principles of
building the user interface of the cybernetic system are described in the work of I.I. Pasternak
[5]. The works of Yu.l. Mashbitz [15], O.L. Wernik [16] are devoted to the analysis of the
socio-psychological features of user interface design. Methods for assessing the complexity of
using the user interface were studied by G. Bonsiepe [17], V.A. Zeng [18], S. Card [19],
T. Comber [20], J. Maltby [21], T. Moran [22], A. Newell [23].

The purpose of the article is to highlight theoretical approaches regarding the design
features of the user interface of medical information systems and substantiate methods for
quantifying its complexity and usability.

2. RESEARCH METHODOLOGY

Theoretical and empirical methods of scientific research were used to perform the set
tasks, namely: the method of system analysis, comparison and generalization for theoretical
substantiation of methods for quantifying complexity and usability of medical information
systems interface; bibliosemantic method — for studying psychological, pedagogical, and
scientific literature, normative documents on the design of medical information systems;
empirical methods — conversations with students and teachers, analysis of ways to use
methods of diagnosing the usability of an interface and data analysis, obtained by timing the
activities of operators (laboratory assistants and doctors) who worked with various software
and hardware (measuring the time required performing cyclic operations in order to obtain
data for such methods as assessing user interface complexity and GOMS); modeling — to
investigate the method of assessing the user interface complexity of medical information
systems.
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3. RESULTS AND DISCUSSION

Studying the discipline “Medical Informatics”, future doctors form the skills in using
medical information systems. The use of medical information systems is one of the
components of the modern electronic healthcare system and makes it possible to
fundamentally solve any problems that are traditionally described and based on this
information array, that is, to move from simple search tasks to tasks that are associated with
complex statistical and logical data processing. Search tasks include sorting and filtering data
by a specific characteristic or characteristic group. Computational tasks include tasks to
statistically process results and identify the relationship between parameters. The logical tasks
include the tasks of diagnostics, prediction, determining the diagnostic value of signs and
evaluating effectiveness.

The concept of “Medical Information System” (MIS) can be interpreted as a set of
organizational and technical means for storing and processing data in order to ensure the
automated operation of medical institutions with a central database. In the process of
designing the MIS interface, the analysis of the activities of a medical worker is important and
this is impossible without studying the question from the point of view of the user — what
exactly should the information system perform? The important questions are: how will the
data be entered into the information system and how will the initial data be presented to the
user? It is worth noting that Ukrainian legislation allows the use of only those information
systems that have passed the verification of the Ministry of Health of Ukraine and have been
connected to the eHealth system. The web page of the State Enterprise E-Health [6] contains
data on the modules and functionality that MIS should provide, in particular 8 modules with
16 different functions. The MIS modules include the following:

1. The administrative module of the provider of medical services of primary medical
care — for concluding contracts and maintaining financial reports.

2. PMC doctor's workplace — to work with doctor's choice declarations, electronic
medical records and electronic prescriptions.

3. The administrative module of the pharmacy institution is for registering pharmacies,
their divisions and pharmacists.

4. Pharmacist's workplace — to work with electronic prescriptions under the program
“Affordable medicines”.

5. The administrative module of the provider of medical services of specialized medical
care is for registering the institution, its divisions and users.

6. SMC doctor's workplace — to work with electronic medical records, diagnostic
reports and e-directions.

7. Patient Records Module.

8. Data access module.

By analysing the list of MIS recommended for use, one can distinguish those that ensure
the availability of all functional capabilities, namely: “Dr.Elex”, “Clinica Web”, “Electronic
Hospital 2.0”, “MEDICS IT”, “nHealth”, “SimplexMed”, “SimplexMis”. However, there
might be cases when the MIS does not fully provide the necessary functions, or does not have
the necessary module. In this case, it is planned to use modules of another MIS. Each medical
information system has its own, unique interface, which requires work skills and
understanding on the part of medical personnel. As an example, Fig.1 presents fragments of
the user interface of the considered MIS.

According to the definition provided by the National Bank of Standardized Scientific
and Technical Terms [7], the user interface is software and hardware tools for user interaction
with automated systems (AS). There is also an interpretation of the “friendly” user interface
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as interactive software tooling that provides a natural mode for the user to interact with
information system.

Typically, when it comes to the use of automated systems for industrial purposes, the
user interface is understood as human-machine interaction (general algorithm of AS
development, operation and use, which ensures user interaction with AS). However, more
often, the interpretation of this term is reduced to the concept of a “graphical interface” as an
opportunity for the user to interact with the information system through a graphical embrace.
In the Ukrainian library encyclopaedia [8], the “user interface” is interpreted as a means of
convenient interaction of the user with the information system or a set of means for
processing and displaying data that are most adapted for the convenience of the user.
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Fig. 1. MIS “Dr. Elex »and “Clinica Web “user interface fragments

The design and development of any interface is carried out to achieve certain aims and
user tasks, so first you need to set the minimum amount of data that the user must provide to
achieve them. The most cost-effective interface type will be one that does not require
additional costs for searching, processing, and entering data and has the shortest time to
complete a given task. However, these criteria, including performance reports, are not
sufficient to objectively evaluate the quality of the user interface.

In the foreign [9], [10], [11], [12] and the domestic [13], [14] scientific literature,
various properties that the user interface should have are investigated and described.
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Table 1
User Interface Properties

Ne Properties Criteria
Avoidance of ambiguity in the interface, thanks to special use of

1 ﬁ:&:gi’“t clearness, language, hierarchy of elements and metaphors for visual
y elements
Compression Ensuring concurrent brevity and understanding of the interface
2 | pre : without overloading the interface with excessive refinements and
aconicism L .
designations, with many elements on the screen
A Use of associative examples from life to facilitate orientation in
3 | Familiarity

the interface

Provision of user feedback on the current state and success of
data processing

Coordination of the interface with software applications, which
allows the user to recognize common schemes of operations

Developing a visually attractive interface to impress a user with a
certain kind of thoughts or feelings

Creating optimal conditions for user performance, taking into
account the time spent until the desired result is obtained

Provision of interface flexibility to prevent user errors and give
the ability to correct

4 | Adaptability

5 | Sequence

6 | Aesthetics

7 | Efficiency

8 | Leniency, friendliness

It should be noted that the Ukrainian scientist Yu.l. Mashbitz initiated systematic
scientific research into the psychological features of the construction of the human-computer
interface [13]. The results obtained can be applied not only to systems intended for training,
but also to the human-computer interface of any systems that provide for active (interactive)
interaction of the user with the computer system.

The interaction between the computer and the user, that is, the exchange of actions and
reactions to them, is divided into two types. The first type uses the command language —
entering commands by text means, and the second — direct manipulation. A number of basic
ways in which a user can interact with a computer can be distinguished, namely, the
command language (the user controls the system by entering appropriate commands in text
mode); dialog (when the system asks a question and the user answers); forms (user enters data
in the corresponding fields); menu (the user is provided with a number of options and controls
the system by selecting the necessary items); direct manipulation (the user controls the objects
on the screen using the manipulator). The most ergonomic will be those information systems
whose interface design takes a comprehensive approach in choosing how to interact. The
ergonomic interface should ensure the display of data as efficiently as possible for human
perception, systematize and structure them on the display in such a way as to highlight the
most necessary.

The basic principles of building software interface are its understandability for a
medical specialist, without additional long-term training. All controls must have names that
are understandable to medical students. In the work [15], the authors analyse the
psychological features of designing the user interface and propose to distinguish two of its
basic components, namely, “informational” as an element of the information space and
“natural” as an image of material or social objects. In particular, the essence of interface
metaphors as a structure or organization of screen elements is disclosed, in which interaction
with the information system is associated with a familiar situation and a role, which consists
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in improving understanding of interaction semantics, provides a visual representation of
dialog objects and determines a set of user manipulations with them.

In addition to these properties, there are also general principles for designing the
interface. To understand how an effective MIS user interface should be built, let us consider
these principles. The principle of the slightest surprise described in the work [16] is a general
principle in the design of various types of interfaces and is applied to the design. It is based on
the idea that the user can simultaneously pay full attention to only one object, it follows that
the variety and novelty of the interface elements should be minimized. This principle is
important for the current state of training students of any specialties, because everyone has
some experience with gadgets.

The work [17] concludes that when two interface elements conflict or are ambiguous,
their behavior should be that which will surprise the user the least. Since each user has their
own expectations for a certain response of the information system, when designing its
interface, it is necessary to avoid using objects that can cause ambiguity. The principles of
“visibility” and “accessibility” highlighted in the work [18] and other publications on
electronic educational resources can be extended to any interface. These principles can be
used explicitly or indirectly also in the design of the MIS interface.

The principle of visibility (evidence) implies that in a good interface, all available
functions must be visible so that the user is not distracted by additional and redundant
information. This principle is based on the first signal system, with the direct influence of
environmental factors (contemplation of the object or its model) on the user's receptors. This
process takes place without, or with the minimum use, of verbal description. The principle of
accessibility takes into account individual properties, indicating the need for strict compliance
with the requirements based on the general psychophysiological characteristics of most
people. Non-compliance with these requirements may hamper perception of all the details of
the interface. This may be the reason for the inefficiency of the information system. Another
principle that can be applied to interface design is the ‘“skill formation principle”. The
assignment of the interface designer is to create conditions for building skills for its
application by using elements that are in an effective range of visibility. The user receives
information by visual and auditory perception and the constant use of the familiar interface
forms a corresponding habit.

While developing an interface, it is appropriate to use the philosophical principle of
Occam's razor, which states that one does not need to multiply entities unnecessarily. If you
apply it to the user interface, you can draw the following conclusions:

— any task must be performed in a minimum number of steps;

— the logic of the actions should be obvious to the user;

— the user's cursor and eye path must be optimized.

The principle of 72, formulated by J. Miller, is that a person's short-term memory can
simultaneously accommodate no more than seven different objects, if there are more than
seven, they are intuitively divided into groups, so the quantity of memorized items ranges
from 5 to 9. However, the number of objects that are remembered depends on their
complexity, the tasks associated with them and the time of their solution (Fig. 2).
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Fig. 2. Memory dependency on object complexity (by materials [19])

The principle of grouping is somewhat similar to the previous one, but the emphasis is
on clearly dividing the screen into outlined blocks of elements that can be highlighted by the
header for each block. In this case, the grouping should be logically meaningful. The principle
of golden cross-section is also widely used when designing dialog boxes and controls of the
information system. The principle of golden cross-section is considered to be the ratio that
most fully corresponds to the aesthetic perception of the image and consists in the fact that
two values form a golden cross-section if their ratio is the same as the ratio of their sum to the
larger of the two quantities.

One method of diagnosing the usability of an interface is the method of analysing its
complexity, which is offered by IBM user experience researchers [20]. This method quantifies
and evaluates the functional tasks of the interface, taking into account the number of interface
elements that prevent the achievement of the goal at each step of the task or during interaction
with the interface. It is important to understand both the user and the expected outcome of the
interface before performing a complexity analysis.

The main parameters that should be considered when assessing the complexity of the
MIS interface are as follows.

1. Context shifts when the user navigates between graphical interface elements (dialog
box, context menu, control panel, etc.);

2. Input parameters — the data that the user must enter to complete a specific action;

3. Navigation hints in the information system and steps to perform actions;

4. System feedback as the response of the information system to the operations that the
user performs (event log);

5. Error feedback as the response of the information system to errors committed by the
user;

6. New concepts — instructions on information system functionality or information that
the user must learn to complete a specific action.

Each specified parameter has its own unique measurement scale, this is due to the fact
that they have a different effect on the overall assessment of interface complexity. Three
stages are distinguished when analysing the complexity of the interface. The first stage is a
clear distinction between user tasks, individual steps, and interactions. A task is a separate
component of a user's overall aim or work in progress, the user works to complete those tasks,
and there is an interaction directly between the user and the item to complete the step.
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Parameters
1 2 3 4 5 6
Scale
The task 0-4 0-6 1-5 0-4 0-5 0-4
| Step 1.
|Interactiun:
I Step 2. I I I
|Interactiun:

Total: | | |

Fig. 3. Assessing user interface complexity

The second stage is evaluation of complexity of each step and interaction according to
parameters. Parameters are evaluated by an expert group. Figure 3 shows an evaluation
scheme and a scale, separately for interaction (r;) and steps (S;), which are analysed only by
the first two parameters and the last four, respectively.

In our opinion, the usability of the user interface will be defined as:

U=2i=(Si+1), (1)

where S;is the average estimate of all steps, r; is the average estimate of all interactions.

The third stage is the analysis of the obtained numerical values and carrying out
analytical and corrective measures. Complexity analysis not only identifies problematic
interface elements, but also interprets those elements that are efficient and promising and have
low complexity for the user. This is useful when designing a new information system
interface. However, the proposed complexity analysis method makes it possible to interpret
the final estimate only compared to another interface.

In the work of the German designer G. Bonsipe [21], based on the formula of K.
Shannon (determination of the amount of data obtained at different probability of events), a
formula is given to determine the complexity of the system. It can be applied to the definition
of user interface complexity:

C = —N X, pldp;, (2)

N = ZII=1ni' (3)
n;

Pi=— (4)

where N is the total number of objects, n is the number of unique classes, nj is the number of
objects in the i-th class, pi is the ratio of objects of the i-th class to all objects.

The method of dividing into classes is that the studied set is distributed into n classes
and certain objects fall into one of them, it is believed that objects within an individual class
are equivalent.
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The work [22] described a relationship between complexity and usability of the
interface:

u=f-¢ ()

where U is usability, C is complexity of use.

In particular, authors conclude that the least and most complex interfaces are not well
suited for efficient use. Analysing the schedule (Fig. 4), it can be stated that when the
complexity of an interface decreases, it becomes more difficult for the user to recognize its
various objects, but the interface becomes more predictable. The increase in complexity
results in the user receiving more data, and hence more selection of operations that can be
performed with the MIS. That is, the smaller the screen density (the amount of data showed
on the display), the more accessible and understandable the data for the user, and vice versa, if
the screen density is too high, this can lead to obstacles in assimilation and understanding of
the data.

Usability, (U)

Complexity, {C)

Fig. 4. Relationship between interface complexity and usability (by materials [19])

Another method applied to interface evaluation is the GOMS [23] method (from Goals,
Objects, Methods, Selection rules — targets, objects, methods, and selection rules). Using this
method, you can set the optimal time required to perform a specific action using a specific
interface. According to the GOMS method [24], the time required for the system to complete
a job is the sum of all the time slots that the system needs to perform a simple sequence of
operations:

Ty = nk, (7)

where n is the number of manipulations; K — time required to press the button on the keyboard
(0.8 s); P — time required to move the cursor to a certain place on the screen (1.1 s); H — time
required to move the hand from the keyboard to the manipulator (0.4 s); M is the time
required to consider the next step (1.35 s); D is the value of the linear function D(n,4,l;), the
arguments of which are: n,is the number of straight segments made by the manipulator, [, is
the total length of the segments; R is the system recall time.
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The duration of different manipulations can vary considerably, but these values can
effectively compare the interfaces and conclude that the interface can be faster. However, this
method does not apply to the study of the system itself or its functionality and actions by the
user, nor does it take into account random errors when executing tasks.

In the process of developing the skills in using MIS in medical students, first of all, it is
necessary to pay attention to the complexity of the MIS interface; the obtained results of a
preliminary analysis of its properties and parameters will make it possible to optimally adjust
the learning path. Knowing the design principles of the user interface will give a possibility to
correctly “place emphasis” when studying the structure and functionality of MIS. A structured
view of how to interact with the information system and what to expect from it will have an
unguestionable impact on overall performance.

4. CONCLUSIONS AND PROSPECTS FOR FURTHER RESEARCH

The choice of a medical information system for training future physicians should be
based on the criteria and principles of designing the user interface and depend on the
complexity of its operation. The considered theoretical approaches should provide an
understanding of the relevant user interface, and quantitative assessment methods — the ability
to differentiate medical information systems by the complexity of interaction and the
application of functional capabilities, the visual and rational component of the interface, the
user's time consumption and the speed of the system. The results of our analysis identified the
strengths and weaknesses of methods for assessing the convenience of the user interface. In
particular, the complexity analysis method gives the possibility to investigate the actions and
use of the system from the user's point of view, as well as the parameters that are responsible
for the functionality of the system. It was confirmed that increasing the complexity of the
interface leads to an increase in the number of operations that can be carried out in the
medical information system. The GOMS method makes it possible to evaluate the
performance of the information system and step by step investigate its effectiveness,
predicting the usability of the interface. First, a correct assessment of the complexity of the
interface will make it possible for developers to rationally adjust designing process of medical
information systems based on the user’s previous skills, second, it will give an opportunity for
teaching staff to optimally choose the trajectory of shaping students’ skills. Also, knowledge
of the principles of designing the user interface and its properties will make it possible for
students to effectively and fully use their functional capabilities in future professional
activities.

During the study of computer science disciplines, namely in the performance of
practical work, students of medical specialties are supposed to gain knowledge and master the
skills in working in various MIS interfaces, which is essential for their future professional
activities. The knowledge of the described approaches of design MIS interfaces are important
for lecturers in the process of practical work with students of medical specialties.

The prospects for further research are the development of a methodology for formation
of medical students’ skills in the use of medical information systems and the creation of
courseware based on interactive perception of the knowledge which is professionally relevant
for medical students.
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AHoTamnisn. Y myomnikauii po3riisHYyTO akTyasjbHICTh Ta NMPHU3HAYEHHS MEIUYHHMX iH(opMamiiHuX
CHCTEM, a TaKOXX 3aBJAaHHS, SIKI MaroTh BHUPINIyBATHCh MEAWYHMMHU MpaliBHUKAaMH 3 1X
nornomororo. [IpoBenieHo ormsin QyHKIIOHAIEHUX MOXKIMBOCTEH Ta OCHOBHHX MOIYJIIB MEANYHUX
iHpopMmaliiHux cucreM. HaBeneHo mepeiik HaHMOTYXHIIIKX 1HGOPMAIIHUX CHUCTEM 3TiJHO 3
pexomenaanisMmu MO3 VYkpaiHu A BUKOPUCTAHHS B MEAMYHUX 3akiamax. OCKIJIbKH KOXKHA
MenuuHa iH(popMaliiiHa cucTeMa Mae pi3HI MOIyNi 3 YHIKaJbHUM iHTepdencoM, 1e noTpedye
HasiBHOCTI NMEBHUX HABUYOK JJIsI POOOTH 3 CHCTEMOIO, PO3YyMIiHHS BJIACTUBOCTEH 1 IMPUHIIMIIIB
NPOEKTYBaHHs iHTepdeicy kopuctyBada. JlocimimpkeHo TOHATTS iHTepdeiicy kopucryBaua Ta
KOHKPETH30BaHO HOr0 BIACTHBOCTI. BHCBITICHO TOJOBHI NMPUHIMIKM MPOEKTYBaHHS iHTEpdency
KOPHCTYBaua Ta KiJIBKICHI METOJAM OLIHIOBAHHS 3PY4YHOCTI #oro BUKOpucTaHHA. Ha oOcCHOBI
pe3yNbTaTiB MPOBEICHOr0 aHaNli3y BUSIBICHO CWIbHI W clIabKi pPUCH METOMIB OI[IHIOBAHHS
3pydHOCTi iHTepdeiicy KopucTyBauya. 30KpeMa METOJ aHalli3y CKJIAIHOCTI Ja€ MOXKJIHMBICTH
JOCIIZAUTH Jii Ta BUKOPUCTAHHS CHCTEMH 3 TOYKH 30py KOPHCTYBaua, a TAKOX MapamMerpH, sKi
BIJIMOBINAIOTh 32 (DYHKIIOHAJIbHI MOXKJIMBOCTI CHCTeMH. BCTaHOBJIEHO, MO MiJBHIICHHS
CKJIQJIHOCTI iHTep(eiicy MPU3BOANTD 10 30UIBIICHHS KUTBKOCTI OIepalliid, sKki MOXKHa 3/1IHCHUTH B
MenuuHiil iHopMmaniiiHiii cucremi. CBoero ueprow BukopucTanHs Merony GOMS nae
MOXIIUBICTh OI[IHUTH IIBUAKOJiIO 1H(OpMamiiHOI cucTeMH Ta IOKPOKOBO JOCTITUTH ii
e()eKTUBHICTh, CIIPOTHO3YBABIIN 3pYYHICTh BUKOPUCTAHHS iHTepdeiicy. 3 ogHOro 60Ky, KOpEKTHE
OI[IHIOBAaHHSI CKJIAIHOCTI iHTep(deicy NO3BOMUThH palliOHANIBHO CKOPUTYBATH Mpolec (OpMyBaHHS
HaBUYOK 3aCTOCYBaHHS MEIMYHMX I1H(OpMamiiHUX CHCTEM, a 3 IHIIOr0 — 3HAHHS IPUHIIUIIIB
NPOEKTYBAHHS 1HTEep(eiicy KOopucTyBaya Ta HOTrO BIIACTUBOCTEH JACTh MOXKIHMBICTH €(EeKTHBHO
IIOBHOIO MipOI0 BHKOPHCTATH iX (YHKIIOHANBHI MOXIMBOCTI B MaWOyTHIH mpodeciiiHiit
ISITBHOCTI.

KarouoBi cioBa: inrepdeiic kopucTyBaya, MpOEKTYBaHHS, MeAW4yHa iH(opMmaliiiHa cucrema,
CKJIaJHICTh iHTEepQeHCy; 3pyIHICTh BUKOPUCTAHHS.
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AHHOTamus. B cratee pacCMOTpEHBI  aKTyaJbHOCTh W HA3HAUYCHHS  MEMHUIIMHCKHX
UHGPOPMAIMOHHBIX CHCTEM, a TaKKe 3aJadd, KOTOPbIC JOMKHBI PEIIaThCs MEIUIIMHCKUMHU
paboTHHKaMK ¢ WX MOMOIIB0. [IpoBesieH 0030p (HYHKIHOHATIBHBIX BO3MOXHOCTEH M OCHOBHBIX
Momyiieil METUIUHCKUX WH()OPMAIMOHHBIX cHcTeM. [IpuBeneH TMepeueHb CaMbIX MOIIHBIX
UH(POPMAIIMOHHBIX CHCTEM, PEKOMEHIOBAHHBIX MUH3IpaBOM YKPaWHbI JUIS HCIONH30BAHUS B
MEJIMIMHCKUX yupexaeHusaX. I[ToCKONMbKY Kakaas MeIUIMHCKas HH(GOpPMAIMOHHAs CHCTEeMa
UMeeT Pa3IMYHbIe MOJYIH C YHHUKAJIbHBIM HHTEphEUcoM, 3T0 TpeOyeT HAIUUMsl OMpeAeTeHHBIX
HaBBIKOB 14 pa6OTI)I C CHCTeMOﬁ, IMOHMMAHUSI CBOWCTB H IMPUHIXIIOB TIPOCKTUPOBAHUA
unTepdeiica momp3oBarens. MccremoBaHO TOHATHE WHTepdeiica M KOHKPETH3HPOBAHBI €ro
cBoiictBa. OcBellleHbI OCHOBHBIE MPUHIMIBI TPOSKTHPOBaHKMA HHTep(eiica monb3oBarens M
KOJIMYECTBCHHBIC METOMBI OICHKH VJ00CTBa €ro HCIOIb30BaHWsI. Ha OCHOBe pe3ynbTaToB
MPOBEACHHOI'0 aHajin3a BLIABJICHBI CUJIBHBIC H CJ'[3.6I)IG CTOPOHbBI METOAOB OLCHKHU y}IO6CTBa
unHTep(eiica. B 4acTHOCTH, METO/ aHATN3a CIIOKHOCTH JIACT BO3MOXKHOCTh UCCIIENOBATh ICHCTBHS
U UCIIONIB30BAHMUS CHCTEMBI C TOUKH 3PEHHS MOJB30BATENS, & TAK)KEe MapaMeTphl, OTBEUAIOIIHE 32
(byHKI_[I/IOHaJ'IBHBIC BO3MOXHOCTU CHCTCMBEI. yCTaHOBHCHO, YTO TIIOBBIIICHHUE CJIO)KHOCTH
uHTep(deiica NPUBOAUT K YBEIMYCHUIO KOJINYECTBA ONEpalMii, KOTOpPble MO)KHO OCYIIECTBUThH B
MEIULIMHCKON MH(pOPMAaIMOHHOW cucTteMe. B cBoro ouepenp ucnonb3oBanue meroga GOMS naer
BO3MOKHOCTh OLICHUThH ObICTpozeiicTBHE MH()OPMAIIMOHHOW CHCTEMBI U IOIIATOBO HCCIIENOBATh
ee 3 EeKTUBHOCTb, CHPOTHO3UPOBAB yA0OCTBO uHTepdelica. C OAHOW CTOPOHBI, KOPPEKTHOE
OLICHMBAaHHME CIOXHOCTH HHTep(elica IMO3BOIMT PALMOHAIBHO CKOPPEKTHUPOBATh MPOLECC
(opMHUPOBaHKs HABBIKOB NPUMEHEHUS MEIMIMHCKHX MH(GOPMALMOHHBIX CHCTEM, a C JIPYyrou -
3HaHWE INIPUHLUIOB IIPOEKTHPOBAaHMA HHTepdeiica IONB30BaTENs M €ro CBOMCTB MO3BOJIUT
3¢ PEeKTUBHO, B TOJIHONH Mepe HCHOJIb30BaTh MX (PYHKIMOHAJIbHBIE BO3MOXHOCTH B Oymyiiei
npoecCHOHAIBHON IeATeNIbHOCTH.

KiioueBble cioBa: umHTepdeiic, MpOSKTUPOBaHME, MEIUIMHCKAas HH(POPMAIMOHHAS CHUCTEMA;
CIIOKHOCTB HHTep(detica; 103a0uIuTH.
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