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Summary:

The paper emphasizes the importance of the usability of Web-based
applications as an essential condition for attracting and retaining
customers. At the beginning of the paper, a general classification of
methods for usability evaluation is given in order to show different views of
researchers on usability. In order to ensure a Web application lifetime, it is
necessary to measure and evaluate many features that affect software
usability. The paper gives a brief overview of the most commonly used
methods for evaluating the usability of Web-based applications published
in the last decade, chosen by the author. Since decision making is not an
easy process, the conclusion gives recommendations to be specially
considered when selecting a method.
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Introduction

The emergence of the Internet contributes to the speedy development
and massive use of Web-based applications. The specific properties of the
Internet as a basic working and development environment for Web
applications indicate that Web applications represent a rather specific
software product. When the Web is concerned, however, the need for a
positive user experience in interacting with the application is further
emphasized, ie. satisfaction and comfort level of users in achieving the
objectives of a Web site, as an essential condition for the retention of the

Given that Web applications have been developed considerably
shorter than classic information systems, the evaluation of usability is often
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skipped, and the reason for this lies in the fact that the application of
certain methods takes time, expensive and sophisticated equipment and
the participation of experts as evaluators. However, designers of Web
applications are aware that the evaluation of usability can significantly
affect the reduction of the development of Web applications if the usability
problems are identified in the early stages of the life cycle. Therefore, the
basic question of practitioners is to find the most efficient way of integrating
Web usability evaluation into daily work.

Today, there are various methods for assessing usability. As a result,
there is a question of choice of the most appropriate method for assessing
the usability of a particular software product. The choice of an adequate
method can significantly improve the efficiency of the evaluation process
and usability of the software product. However, the choice of the
appropriate method to be applied in the process of evaluating usability is
not simple, since it depends not only on the software product type, but also
on the development of the objectives of the project and the context of use.
In fact, the choice of a method depends on various criteria, some of which
are among the most important resources required to perform the method
(time, money, the number of evaluators and their expertise, the number of
users for testing, place and test equipment), the required level of objectivity
and the possibility of applying development of Web applications in various
stages. Using a combined approach can reduce the disadvantages of
different usability methods and find a good compromise between the
needs to implement high quality evaluation of Web usability, and the time
and cost of execution.

Specifics of Web applications

Between Web applications and traditional software systems, there are
some differences arising from the specific environment in which they are
developed, maintained and used. In "cyberspace", the Internet and the
Web remove restrictions of real distances in space allowing instant access
to information regardless of how far users and servers might be away from
each other. This quality of the Web provides numerous advantages of
Web applications over traditional, desktop applications, and they include:

— Global approach. Web applications are published centralized in
one place and the whole world can see them. Any user who has access to
the Internet can access Web applications from a home computer.

— Simultaneous work of a large number of users. In general,
traditional desktop applications are used by one user at a certain time,
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while Web applications can be used by tens and hundreds of users
simultaneously. Web applications are usually intended for large, diverse,
remote user groups, which have many varied requirements and
expectations in terms of national, religious and cultural feelings and
standards, different levels of knowledge and a variety of platforms for the
application use. This requires a greater need for security and privacy, and
higher standards and performances of Web applications compared to
desktop applications.

— Ability to work on multiple platforms. Most clients of Web
applications are Web readers who play the role of a universal interface
between the user and the system for displaying data of any format and can
be run on any computer with the Internet access. Web applications use
publicly accessible and free Web browsers and do not depend on the
user’'s software platform. Due to the fact that there are different Web
browsers typical for different operating systems (Internet Explorer, Mozilla
Firefox, Apple Safari, Google Chrome, Opera, etc.), and that all these
readers largely consist of HTML and JavaSript standards, Web
applications relying on HTML clients typically support different operating
systems.

— Low cost compared to the average number of users. Most Internet
components are free for end users, which also applies to Web
applications. Organizations that have a need for a Web application can
reduce the cost of its purchase and maintenance because employees can
set up and use the Web application at home, at work or under field
conditions.

— Ease of use by end users. Web applications are designed for a
broader audience so they are simple to use, similarly to regular Web sites.
The ease of use of Web applications encourages public participation, but
obliges Web developers to customize this application to users who have
no previous knowledge.

— Centralized upgrade. The process of upgrading Web applications is
faster and easier, because the changes implemented are centralized in
one place, so changing a program code on the Web server becomes
immediately visible to all users.

— Different purpose of use. Unlike desktop applications whose use is
limited to a certain number of users, Web applications can be used by a
wide number of users, for a variety of purposes of business and personal
nature.

— Web applications can fail for many different reasons. The
timescales for the development of Web applications are significantly
shorter and this influences the choice of methods and techniques for their
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development. Non-linear navigation and unpredictable user behavior and
the environment in which Web apps work (limited bandwidth or availability
of Web servers) may affect the user experience (Murgesan, 2008, pp.7-32).
The consequences of failure and dissatisfaction of users of Web
applications can be much more serious (more expensive) than in the case
of traditional desktop applications.

The above features indicate that Web applications are fairly specific
software products. For these reasons, many researchers in the area of
quality Web applications in their works (Bublione et al, 2002) (Becker,
Olsina, 2010), (Olsina, Molina, 2008, pp.385-420), (Lew, Olsina, 2011,
pp.214-229) indicate that the existing quality models listed in the relevant
ISO/IEC standards are not suitable to describe the quality of Web
applications.

In the era of hyper-production of complex and sophisticated Web
software, usability is crucial for the acceptance of Web applications and is
the key quality factor that determines their success or further destiny.

Along with the growth in popularity of Web applications, the attention
paid to the evaluation of their use in all phases of the life cycle has also
increased.

Methods for evaluating the usability of Web
applications

Just as there are a lot of different approaches and definitions of
quality, there are numerous methods for its evaluation. The methods can
be qualitative or quantitative, automatic, semi-automatic and manual,
ranging from easy to difficult to use, etc. Most of the available methods
originated from Human-Computer Interaction (HCI) and are primarily
intended to evaluate the quality of traditional software products. Although
they are used to identify usability problems of traditional graphic user
interfaces, today they can be equally successfully applied to a variety of
Web applications.

There are plenty of general quality models tailored specifically for
Web applications, but the efforts of researchers over the past decade have
given a number of models of software quality Web applications, oriented to
a specific domain (PBordevi¢, 2017, pp.513-529). However, this chapter will
show the most commonly used methods from the last decade, developed
to evaluate the quality of Web applications.

788



WAMMI

WAMMI (Website Analysis and Measurement Inventory) is a Web
analysis service that measures and analyzes the experience of real Web site
users to help them achieve the digital goal (Muylle et al, 2004, pp.543-560).

WAMMI is a measuring tool which:

— measures the Web site user experience based on the reactions of

visitors.

— compares the site in relation to other Web sites in the international

standardized database.

— generates objective data for management and a convenient digital

report easy to read.

— analyzes qualitative comments of users and their reactions to the

site.

— interprets quantitative and qualitative data to determine what to

improve and how much to invest.

WAMMI is a research Web site and an analytical service developed
using psychometric techniques with a data reliability rating between 0.90
and 0.93.

It is based on international software standards and expertise obtained
from the assessment of software usability. It is used in the public sector (e-
government) and business sectors such as banking, finance, travel,
telecom and IT, and web sites for electronic commerce (e-commerce).
WAMMI is often used for international studies and is available in most
European languages.

Statistical methods are applied to select 20 statements that
summarize the essence of the experience of site visitors from a large
number of questions. Each question is a vital aspect of the user
experience and they are all required to cover the entire spectrum of
customer experience. All questions cover specific topics, such as
attractiveness, control, efficiency, helpfulness and ease of learning.
Visitors fill out questionnaires and give their answers. A digital report is
generated at the end of the probationary period. Visitor experiences are
measured through questions to compare their expectations with what they
found on the site. A few additional questions help to analyze detailed
information on the type of visitors to the site, the reasons why they visited it
and how they think it can be improved.

WAMMI has a unique approach because it compares the satisfaction
of site visitors who estimate the values of the reference database, which
contains data from more than 320 selected analyses. This allows to
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compare the site being estimated with the other one. Other questionnaires
can only give the number of visitors who assessed the site.

The whole process takes a few minutes only. When enough users
answered (between 40 and 200 users), a digital report is received within
two working days and the whole assessment process usually takes no
longer than three weeks.

The most important element of the report is the profile of the site,
which contains five sub-scales (Figure 1): Attractiveness, Controllability,
Efficiency, Helpfulness and Learnability) and there is a general
assessment of Global Usability.
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Figure 1 — Graph of the results about the website profile
Puc. 1 - pachuk pe3ynbmamos npoghusnsi calima
Cnuka 1 — pagpukoH pe3ynmama nipocpuna cajma

If the Web site at any scale is estimated above average (50)
according to the database, it is given as a green bar and extends above
the 50 line. But if the site achieved a score below the average on the
scale, this is indicated by a red bar extending down from the 50 line. The
average score is 50; below 30 or above 70 means the site is remarkable
on this scale, while a perfect score is 100.

The standard deviation expresses a degree of variation in the data.
For this type of data, a reasonable value of the standard deviation is 20:00.
The greater the number of respondents agreeing in their assessments of
the Web Site, the smaller the standard deviation, and vice versa - if many
respondents have different opinions, the standard deviation will be much
higher. The standard deviation over 30 indicates that there are two or more
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groups of subjects with very different opinions about the site usability. It is
not uncommon that standard deviations vary in scales. This indicates that
there are differences in the degree of agreement of respondents about
these scales.
Other elements of the WAMMI report are:
— detailed analysis for each statement and setting priorities for the site
aspects which need improvement.
— analysis of additional questions with fixed response categories.
— answers to the free text questions where visitors talk about things
that are not specifically required by the WAMMI questions.
— profiles of individual visitors and a numerical summary of the WAMMI
results.

UWwIS

HCI (human-computer interaction) professionals generally discover
perceptual and motor difficulties through problems based on skills and
problems of rule-based consistency, while the true intentions of end users
are identified by the questions based on knowledge (mental models)
(Abdinnour-Helm et al, 2005, pp.341-364).

This shows that there is a need for a comprehensive methodology for
measuring the usability of Web-based information systems, which will
integrate measures of quality and usability. UWIS (Usability of Web-based
Information Systems) is a methodology for assessing the usability and
design of Web-based information systems that combines the size and
quality of Web services and the usability of information systems (Oztekin
et al, 2009, pp.2038-2050).

To assess the usability and quality of Web-based information
systems, UWIS uses appropriate methods. This methodology applies the
structured equation model SEM (Structural Equation Modeling) to establish
a quantitative model for evaluating usability. UWIS integrates the
established dimensions for measuring the quality of Web services with the
appropriate lists of formulated questions, which is a modification of the
ServQual model, expanded with the dimension of usability. To create a list
of questions, UWIS uses ServQual and WebQual approaches to measure
the quality, the principles of dialogue for the design of the user interface
according to 1ISO 9241-10 (ISO, 1996) and Nielsen usability heuristics
(Nielsen, 1994).

The UWIS methodology defines a quantitative model for measuring
the dimensions of usability and introduces two latent variables called the
usability index (Figure 2). In accordance with the definition of usability in
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ISO 9241-11 (ISO, 1998), effectiveness, efficiency and satisfaction are
high-level parameters that are grouped and aggregated in the index of
usability 1 (Uly). These dimensions are objective measures of usability and
cannot be changed directly and consciously by the user interface designer.
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Figure 2 — UWIS methodology
Puc. 2 — UWIS memodonoaus
Cnuka 2 — UWIS memodornoeuja

The dimensions of the low level of usability are the following
measures: reliability, integration of communication, navigation,
controllability, assurance, responsiveness, and quality of information. They
are collected through the UWIS methodology for forming usability index 2
(Ul,). Low level dimensions can be changed directly and usability can be
improved by analysts and designers using the user interface.
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To measure the connections and relationships between the indexes of
usability U1 UI2, classical statistical methods of multiple regression are
used in a combination with the factor analysis.

The UWIS methodology may give a list of the most critical
dimensions. Once they are repaired, the performance of the usability of
Web-based information systems is expected to improve significantly
(through efficiency, effectiveness and satisfaction) because there is a
strong link between the rate of low and high level of usability. The
correlation analysis was used to determine the numerical indicators of the
strength and direction of the relationship between variables.

The main limitation of the UWIS methodology is that it does not
provide a solution to measure the usability of Web-based information
systems if the lists of dimensions are not linearly associated with the
usability index. This flaw stems from the basic principles of the SEM
quantitative method applied by UWIS. In such cases, it is necessary to use
sophisticated analytical techniques such as genetic algorithms, neural
networks and vector regression to explain the relationship between the
non-linear lists of the dimensions and the index of usability.

WebQual

Similarly to the previous one, this method is based solely on the view
of the end user who is considered to be the ultimate judge of quality. This
qualitative method is classified as a test method, because it uses the
mechanisms of the questionnaire which uses a set of 36 statements to
assess 12 factors of quality of Web applications, classified in four
categories of the highest level: usefulness, usability, fun and building
relationships (Figure 3). It is mainly designed to assess whether the user
will visit the site again. The TAM (Technology Acceptance Model) is used
as a theoretical basis for defining the criteria based on which the user will
decide to do so.
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Figure 3a — WebQual quality model
Puc. 3a — WebQual modernb ka4yecmea
Cnuka 3a — WebQual moden keanumema

While filling out the questionnaire, the site user expresses his/her
agreement and disagreement with a statement on the seven-point Likert
scale ranging from "strongly disagree" to "agree completely".

Using competent assessors of the quality of Web applications,
WebQual provides a quite reliable method of assessiment. Selected
quality factors provide good opportunities for the establishment of an area
that is "the most problematic", so that its improvement is a priority. When it
comes to the evaluation of the quality of the site, this method has the best
price/quality ratio, simply because users fill out a questionnaire for free,
and the information site owners receive is extremely valuable and
relevant.

A disadvantage of this methodology is that (Loiacono et al, 2002) the
method of analyzing the data obtained from the questionnaire is not clearly
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defined. The Likert scale is a scale of ordinal values, where the responses
are classified by ranks, but the intervals between them cannot be
considered equal. This means that the method of calculation of the mean
(and standard deviation) cannot be used for the analysis of ordinal
variables. Appropriate techniques of descriptive and deductive statistics
differ for ordinal (i.e. qualitative) and lapse (or quantitative) variables, and if
WebQual users use wrong statistical techniques, it could easily happen
that they draw wrong conclusions from the collected data thus "fixing"
something that is not necessary to repair and neglecting actual
shortcomings of the Web site.

WEF

WEF (Website Evaluation Framework) (Zhou, 2009) is a quantitative
methodology that supports the thesis that customer satisfaction is more
important than anything else, which means that it neglects other important
user roles (eg. development and maintenance).

The main objective of this methodology is the evaluation of any Web
site, regardless of the domain, type or programming/script languages. The
advantages of this methodology are its universality and simplicity. It allows
each owner or administrator of the Web site to automatically and easily
check whether the site is in accordance with the rules of good practice,
without the need to have technical and/or domain knowledge.

Although this concept is a great idea in the field of software quality
assurance, the relevance and practical usability of an evaluation template
like this is questionable.

The WEF Quality Model consists of five quality characteristics (Zhou,
2009): aesthetics, ease of use, multimedia, rich content, and reputation.
Only two of them, aesthetics and ease of use, are divided into sub
characteristics (Figure 3). Other measures are direct indicators of quality.
The importance of individual quality factors is determined by the assigned
numbers that represent fixed weighting factors.

The evaluation approach of this methodology is from the bottom to the
top, which means that the values of the most basic factors of quality
indicators are measured first and then summed up by an aggregation
formula into high order quality factors (subcharacteristics and
characteristics).
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1 Aesthetic Evaluation 222 Link to Home

1.1 Images 223 Navigation Menu Bar
1.1.1 Definite Image Size 23 Comment
1.12 One Larger Image in One Page 23.1 Label of Link Table and Form
1.13 Image ALT 232 Description of Meta
1.1.4 Image Link 3 Multimedia

1.2 Page’s Resolution & Resizable Table 3.1 Plug-in Support
1.2.1 Sizable Table 32 Attributes of Multimedia Components
1.2.2 Optimize the Page Resolution 33 One Media in One Page

13 Color 34 Using Thumbnails
1.3.1 Using Multiple Colors 4 Rich Content
1.3.2 Using Sage Color 4.1 Bulletin Boards
133 Limitations of Colors for Color Blindness People 4.2 Information Guide

1.4 Emphasis 43 Search Engine
1.4.1 Underline of Text 4.4 Avoiding Auto-refiresh

2 Ease of Use 5 Reputation

2.1 Consistency 5.1 Customer Feedback
2.1.1 CSS Attributes 5.2 Web Traffic

22 Navigation 53 Domain Name
2.2.1 Frames Validity 54 Information Publicity

Figure 3b — WEF model to evaluate the quality of Web sites
Puc. 36 — WEF mopenb kadecTtBa Ans oueHku Beb-calitoB
Cnuka 36 — WEF moden keanumema 3a esarsyauujy 8eb cajma

After completing all evaluation steps, the site is ranked into one out of
five categories, in accordance with the key shown in Figure 4 (Zhou,
2009).

category range
09—1
0,7 — 0,89
0,5 — 0,69
0,3 — 0,49
0,1 —0,29

Figure 4— The key to the site ranking
Puc. 4 — Kntou Kk paHxXupoBaHuio canTa
Cnuka 4 — Krbyd 3a paHeuparse cajma

In the end, it seems that it is too superficial to be used for a serious
and comprehensive analysis and perhaps it could be used to evaluate the
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quality of simple websites. It can be said that the simplicity of this
methodology is its greatest strength but also its greatest disadvantage.

WebQEM

To provide methods and techniques, Olsina and Rossi (Olsina, Rossi,
2002, pp.20-29) presented the WebQEM (Web Quality Evaluation Method)
method based on the C-INCAMI framework for quality measurement and
evaluation.

The C-INCAMI methodology (Becker, Olsina, 2010) (from Contextual
Information-Need Concept model, Attribute, and Metric Indicator) is a
comprehensive and well-developed framework for the implementation of
projects of measuring and evaluating quality; it prescribes a set of
activities, their inputs and outputs, roles, interdependences, etc. which
ensures the consistency and reproducibility of the measurement and
evaluation process and its results.

The C-INCAMI framework consists of six basic activities:

1. Definition of non-functional requirements;

2. Planning of measurements;

3. Execution of measurements;

4. Planning of evaluation;

5. Execution of evaluation;

6. Analysis of the results and making recommendations.

Using WebQEM for the evaluation of Web sites and applications
supports the efforts being made to meet the demands for quality in new
Web development projects, as well as in those already operating. It also
helps identify missing properties or poorly implemented requirements, such as
interface design, or problems with navigation, accessibility, search systems,
content, reliability and performances (Olsina, Rossi, 2002, pp.20-29).

The steps of the WebQEM process are grouped into four main
technical phases:

1. Definition and specification of requirements for quality;

2. Elementary measurement and evaluation (planning and realization)

3. Global evaluation (planning and evaluation)

4. Conclusions and recommendations.

During the phase of defining and specifying quality requirements, the
goals of the evaluation and the user point of view (the role) are specified.
Then, a quality model is selected and it may be defined in the appropriate
ISO standard, with the addition of the attributes specific for a particular
domain. The relative importance of these components for selected users is
then identified as well as the required level of coverage.
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User roles can be classified into three abstract categories: visitor,
member of the development team and manager. These categories can be
broken down into sub-categories. For example, the visitor category can be
divided into the sub-categories of conventional and advanced visitors.

When the domains and product descriptions are defined, the
objectives agreed upon and the user role (i.e. explicit and implicit customer
needs) selected, the next step is to specify the necessary characteristics,
subcharacteristics and attributes in the form of a tree of requirements. The
result of this phase is the specification of quality requirements.

The phase of the elementary measurement and evaluation defines
two main activities: design of elementary evaluation and implementation of
elementary evaluation. In the design phase, all information about the
selected metrics and indicators is recorded, in line with the conceptual
scheme of the Metrics and Elementary Indicator.

The phase of global evaluation has two main stages: design and
implementation of partial and global evaluation. In the design phase, the
aggregation criterion is selected as well as the scoring model. These two
parameters are intended to make the evaluation well structured, accurate
and understandable. There are at least two types of models: those based
on linear additive scoring models and those based on nonlinear multi-
criteria scoring models. Both types use the weighting factor as a way of
determining the relative importance of indicators.

Even if we ignore the rest of the C-INCAMI framework (whose integral
part WebQEM is), and observe this method separately, we immediately
see its good sides. Concise, yet flexible, the proposed model of quality, a
well-defined process and a scoring preference method based on a
mathematical model of weight exponents make it one of the best
resources for quantitative expert evaluation of the quality of Web
applications that professional and academic communities currently have to
offer. In addition, WebQEM can be used in the early stages of the
development of Web applications as efficiently as the operational Web
application. This is a possibilty that the above described two
methodologies do not have.

WebQEM has its drawbacks, though, the biggest of which being a
necessity of expert evaluators who possess the knowledge necessary for
defining the requirements tree (Zhou, 2009) and a good knowledge of the
domain in which the Web app works. Therefore, this method carries the
risk that, during the evaluation of global quality, subjectivity cannot be
completely avoided (Olsina, Rossi, 2002, pp.20-29). Manual and thorough
evaluation would require a huge effort and a lot of time, which may pose a
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potential problem. For this reason, Olsina et al created a tool called "C-
INCAMI Tool" in order to facilitate the evaluation process and save time.

Conclusion

An important component of software is its evaluation. To ensure the
required quality, it is necessary to measure many characteristics that allow
the determinantion of software quality, where software quality metrics
plays a significant role. However, first it is necessary to define a model with
a set of quality characteristics of software quality to be assessed. Of
course, it is not possible to measure all the characteristics of quality in all
possible cases.

However, separate measurements are not suitable for evaluating the
overall usability because each metric is measured on its own scale and the
results are difficult to compare. The interpretation of usability across
multiple metrics becomes clumsy, heavy and unconvincing for decision-
making, which represents a drawback of such an approach.

A difficult task for professionals, business managers and potential
customers is to determine which product is superior regarding its usability
when considering several attribute measures on different scales. One
usability metric provides better assessment of usability and easier
comparison of products than when individual metric components are
considered. However, the existence and use of these methods indicate a
need to present the complex usability structure in a form that can be
manipulated. Therefore, it is expected that the combination of a number of
known evaluation methods provides an easily applicable procedure of the
comprehensive and objective evaluation of the usability of Web
applications, thus enabling easy identification of problems in the design of
interfaces as well as an efficient comparison of competing products or the
same product in different stages of its life cycle.

Performing a summary usability metrics reduces the complexity of
identifying the difference in the usability of competing products and
facilitates decision-making. In this way it provides clear, understandable
and unambiguous interpretation of the results and readily compares the
results of the usability of competing products or one particular product
after changes.
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OLIEHKA YOOBCTBA MCMNOJIb30BAHUSA BEB-TNPUNTOXEHU

Heb6odwa [. Oxopoxesny
BoopyxeHHble Cunbl Pecnybnukn Cepbus, YnpasneHue cyxonyTHbIX BONCK, T.
Hwuw, Pecny6nuka Cepbus

OBNACTDb: BbluMcnmMTenbHas TeXHUKA U MHpopMaTHKa,
MHGOPMaLNOHHBIE TEXHOMOMNN

BWO CTATbW: npodeccroHanbHas ctaTbs

A3bIK CTATbW: aHrnuinckmin

Pe3some:

B daHHOU cmambe nodyepkusaemcsi porib ydobcmea UCrosib308aHUsI
Beb-npunoxeHull, mak KakK OHO ripueriekaem u ydepxusaem
rnons3oeamernel Ha calime. B esodHolU yacmu cmambu ripusedeHa
obwas knaccugbukayusi oueHo4Hol Mmemodosioeuu o ydobecmey
ucrosib308aHusi, ¢ Uernblo 0630pHO20 rnpedcmasnieHusi O PasnuYHbIX
moukax 3peHusi omoesibHbIX uccriedogamerneli 8 sorpocax o ydobecmesy
ucronb308aHus. [ns npodneHusi XU3HEeHHOo20 Uukna Beb-npunoxeHul
Heobxodumo nposoduUMb OUEHKYy U aHanu3 MHo2ux ¢hakmopos,
8uUsIIOWUX Ha yOobHOCMb UC0/Ib308aHUS MPO2paMMHO20 0becreqeHUs.
B OanHOU cmambe npueedeH Kpamkuli o63op  Hauboriee
pacrnpocmpaHeHHbIX OUEHOYHbIX Memodos 8 obracmu ydobHocmu
ucrnionb3ogaHusi  Beb-nipunoxeHud,  npedcmaenieHHbiX 8  pside
nybrnukayud, nocesiuasuwiux O0aHHOMY 60rpocy ocoboe 6HUMaHue Ha
npomspkeHuu rocrnedHeeo Oecamunemusi. B 3akmroyeHuu cmambu,
asmop, yqumaigasi mom ¢hakm, 4mo y MHO2uX rnosib3o8amerieli 80rpoc o
eblbope  mMemoQosiccuu  8bisbieaem  3ampyOHeHus,  rpueooum
060CHOBaHHbIE  pekoMeHOauyuu o  fpeuMywecmsy  omoeribHbIX
Memodos.

Kntouesblie cnosa: memodbl, ydobcmeo ucrosb308aHusi, Beb-
MPUIOXEHUS.

EBANYALINJA YITOTPEBIbUBOCTW BEB AMNNNMKALINJA

Heb6ojwa [. Hophesuh
Bojcka Cpbuje, Komanga KonHeHe Bojcke, Huw, Penybnuka Cpbuja

OBNACT: pauyHapCTBO U nHgopmMmaTtrka, MHOPMaLMOHe TEXHOOornje
BPCTA YJIAHKA: cTpy4HuM unaHak
JESNK YJTAHKA: eHrnecku
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Caxemak:

Y pady je HaenaweH 3Havaj yrnompebrbusocmu eeb 3acHosaHUX
annukayuja kao bumaH ycroe 3a rpusnaderse U 3adp)xasar-e
KopucHuka. Ha rioyemky pada npedcmaerbeHa je yorwmeHa rodesna
memoda 3a eeasyauujy yrnompebrbueocmu, ca HamepoMm 0a rloKaxe
pasnuyum roaned ucmpaxueada Ha yrnompebrbueocm. [a bu ce
06e36eduo xueomHU eek 8eb arnukauyuje rnompebHo je mepumu u
8pedHOBamU MHO2€ KapaKmepucmuke Koje ymudy Ha yrnompebrbueocm
cogpmeepa. Y paly cy ykpamko rpukazaHe Hajuyewhe kopuwheHe
memode 3a esaryauujy yrnompebrbusocmu geb 3acHo8aHUX arukayuja
nybriukosaHux y nocnedmuj OeueHuju. Mmajyhiu y eudy da Huje rnako
o0abpamu ripagy mMemody, y 3aK/by4yKy Cy HaeedeHe rperiopyke Koje
mpeba nocebHo pasmMompumu nPUIUKOM HeHoe usbopa.

KmbyyHe peyu: memode, ynompebrbusocm, 6eb 3acHosaHe
annukayuje.
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