100

UDC 519.2:004.8:004.62

INFORMATION TECHNOLOGY FOR ASSESSING
THE QUALITY OF A WEB PORTAL

Fil N.Yu.
Associate Professor of the Department of Automation and Computer-Integrated
Technologies, Kharkiv National Automobile and Highway University

Abstract. The article analyses the standards used to assess the quality of web portals. The
criteria that can be used to assess the quality of a web portal are considered. The choice of a CASE
tool for the development of information technology for assessing the quality of a web portal is
scientifically substantiated. Using the scoring method of decision-making under conditions of
uncertainty of the input information, the tool was chosen - AllFusion Modeling Suite (BPwin). A
functional model of the information technology for assessing the quality of a web portal was
developed using BPwin.
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Introduction

Since the beginning of the full-scale invasion of Ukraine, the role of web portals
has increased as a means of providing up-to-date information of various kinds: about
places where food is distributed to the needy, about damaged infrastructure, about social
benefits and recommendations on how to act during shelling.

The IT community has also joined the volunteer movement, specialists create
engineering solutions and chat bots to solve pressing problems.

The study [1] states that about 48% of the US adult audience uses social media
as a source of news. In Ukraine, Internet resources are one of the main sources of
information about military operations both within the country and abroad. Thus,
various Internet sites have become an integral part of the reality of life in our country,
helping to fight the enemy in Ukraine [2].

Designing and developing software for any website is a technologically
complex and responsible task that requires high qualifications and experience. The
difference between an information web portal and a regular website is the storage of
huge amounts of data and the fast processing of requests from a large number of
users.

The task of a web portal is to quickly provide any user with the maximum
amount of information he or she needs. To solve this problem, a web portal contains
links to various resources that may be of interest to the user. Most web portals are
built around search engines and directories.

A web portal is a type of website and a multifunctional resource that may
include services and facilities. Simple solutions are decisive in a crisis situation. The
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web applications that were created at the beginning of the war are aimed at providing
the fastest help to anyone who needs it.

Analysis of publications

The study of the quality of web portals involves solving a whole range of
general scientific issues. At the same time, it is important not only to clarify the
criteria for assessing the quality of web applications, but also to automate the
technology for assessing the quality of web portals.

The paper [3] discusses software load testing, Software testing is conducted to
determine how fast a computer system or part of it works under a certain load. It can
also serve to verify and confirm other system quality attributes, such as scalability,
reliability and resource consumption.

Examples of a qualitative assessment of the structure of various types of
websites according to a certain set of criteria are given in [4]. The author proposes the
concept of a multi-component assessment of the quality of web portals, according to
which the criteria can be used to give preference to one Internet resource over
another, which will contribute to the development of e-entrepreneurship in Ukraine.

The main methods and principles on which high-quality website content and its
promotion are based are discussed in [5]. The author analyses the semantic core of
the website, identifies the details that should be considered when analysing the
content, and also focuses on the quality of the Internet resource from the user's point
of view. The main directions of analysing the quality of information content of a
website are presented.

The criteria for assessing the effectiveness of the web portal of public
authorities are defined in [6]. The article analyses the information content of the
websites of regional state administrations. The main directions of improvement of
information provision of websites are considered.

The variety of options for presenting and placing information on web portal
pages, as well as insufficient scientific study and systematisation of relevant
experience, make the task of developing information technology for assessing the
quality of software products (i.e. web portals) extremely relevant.

Objective and task statement

The aim of the study is to reduce the time for assessing the quality of a web
portal by developing an information technology that will automate the assessment of
the quality of a web portal.

The object of the study is the processes of assessing the quality of a web portal.

The subject of the study is the information technology for assessing the quality
of a web portal according to many criteria.

To achieve this goal, the following tasks need to be completed:

— analyse existing standards for software quality assessment;
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— to analyse the characteristics of web portals that affect its quality;

—to select and justify a CASE tool for the development of information
technology for assessing the quality of a web portal;

—to develop an information technology for assessing the quality of a web portal
according to many criteria, taking into account the significance of each criterion.

Selection and justification of a CASE tool for the development
of information technology for assessing the quality of a web portal

Modern CASE tools cover a wide range of support for many information
technology design technologies - from the simplest analysis and documentation tools
to full-scale automation tools covering the entire life cycle of an information
system [7].

The following tools are widely used for modelling and analysing business
processes: AllFusion Modeling Suite; Rational Rose; ARIS.

AllFusion Modeling Suite 1s a family of integrated solutions for modelling and
analysing business processes and databases, designing and developing application
components. The suite supports all stages of information systems development. The
suite consists of five products [8].

The AllFusion Process Modeler product "BPwin" is used to synthesise the
functional model of information technology.

BPwin uses the IDEF methodology. The IDEF methodology is an official US
federal standard and is a set of methods, rules and procedures designed to build a
functional model of an object in any subject area. An IDEF functional model reflects
the functional structure of an object, i.e. the actions it performs and the relationships
between these actions. BPwin supports three standard IDEF notations. IDEFO0
notation is used for functional modelling [9].

The use of IDEF0, IDEF3, DFD notations allows you to comprehensively
describe the subject area and optimise procedures in your organisation. BPwin
facilitates certification for compliance with ISO9000 quality standards. BPwin has a
graphical user-friendly interface, a wide range of tools for documenting models,
projects, contains its own report generator; it allows you to effectively manipulate
models - merge and split them][ 8].

The Rational Rose CASE tool is a product of IBM, part of the IBM Rational
Suite, and is designed to model software systems using a wide range of tools and
platforms. Rational Rose is one of the leading visual modelling tools in the software
industry due to its full support for the UML language and multilingual team
development support. The tool fully supports the component-oriented process of
information system synthesis. The Rational Rose tool provides an opportunity to
describe and analyse in detail the business processes of a given subject area. Rational
Rose's modelling tools allow developers to create a holistic architecture of enterprise
processes, preserving all the relationships and controlling influences between
different levels of the hierarchy [9].
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The main advantage of this CASE tool is related to the object-based modelling
principle. Its use can bring together the views of different specialists involved in
modelling business processes and working with models as much as possible [9].

The advantages of Rational Rose are [9]:

— support for teamwork;

— model management;

— error control;

— documentation of models;

— configuration management.

The ARIS system is a set of tools for analysing and modelling the activities of
an enterprise. The methodological basis of ARIS is a set of different modelling
methods that reflect different views of the system under study. One and the same
model can be developed using several methods, which allows specialists with
different theoretical knowledge to use ARIS and customise it to work with systems
that have their own specifics [10].

To build different types of models, we use both ARIS's own modelling
methods and various well-known modelling methods and languages, including ER
and UML.

The ARIS platform is a convenient and effective tool for modelling business
processes. It supports the work of both business analysts and IT professionals
involved in the implementation of information systems [10].

The analysis of the advantages and disadvantages presented by CASE tools
allowed us to develop a structural model for choosing an effective CASE tool
(fig. 1) [11-12].

Let's consider an example of choosing a CASE tool based on qualitative
indicators. To make a decision, we will use expert decision-making methods.

Table 1 shows a comparison of the functionality and properties of CASE tools
that can be used to develop a functional model of the technology for assessing the
quality of an information web portal.

In accordance with the structural model of choosing an effective CASE tool, it
is necessary to select a set of alternatives: AllFusion Modeling Suite (BPwin),
Rational Rose, ARIS. The next step is to select a set of criteria.

The following standards can be considered as criteria: the availability of
graphical display tools for models, ease of use in model development, integration
with other CASE tools, ease of product development.

The next step is to rank the criteria, i.e. to determine the importance of each
criterion. The sum of the ranks of all criteria should be equal to one.

The expert then evaluates the alternative against each of the criteria. For this
purpose, each alternative is given a score. The maximum value is the number of
alternatives. The minimum value is 0.
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Figure 1 — Structural model for selecting an effective CASE tool

Table 1 — Comparative analysis of CASE tools

Criteria. AllFusion Rational Rose ARIS
Modelling Suite
(BPwin)
Standard (K!) IDEFO0, IDEF3, UML eEPS, ERD,
DFD, IDEF1x UML
Availability of means of graphical average low high
display of the model (K2)
Ease of working with models (K3) simply simply difficult
Integration with other CASE tools yes yes partially
(K4)

Ease of learning the product (K5) simply difficult difficult

To determine the best alternative, we find the weighted sum of the weighting
coefficients of each criterion and the score for each alternative - an integral expert
assessment of the priority of alternatives [13].

The results of the calculations are presented in Table 2.

Based on the results of the calculations, the CASE tool AllFusion Modeling
Suite (BPwin) was selected, which has the maximum integral index.
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Criteria Rank of AllFusion Rational | ARIS
the Modelling Suite Rose
criterion (BPwin)
K1 0,15 2 1 3
K2 0,15 2 1 3
K3 0,25 2 2 1
K4 0,15 2 2 1
K5 0,3 2 1 1
Integral expert assessment 1 2 1,4 1,6

Development of a functional model of information technology
for quality assessment of a web portal

Let us consider the construction of a functional model of the quality assessment
information technology (QAIT) of the web portal [12].

The construction of the functional model of the QAIT begins with the
presentation of a context diagram (fig. 2), and describes the global function - the
formation of a web portal quality assessment programme that allows specialists to
determine the appropriate web portal quality assessments taking into account the
requirements for the site, ISO quality characteristics and ISO metrics [12].
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Figure 2 — Contextual diagram of the information technology for web portal evaluation
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In the process of decomposition, as shown in Figure 3, the functional block that
represents the system as a whole in the context diagram is broken down into details in
another diagram.

Let's look at the process of detailing it.

The quality assessment of the web portal is carried out by specialists taking
into account the product requirements, ISO quality characteristics and ISO metrics.
This forms the local function "Selection of criteria for assessing the quality of the
web portal", which is carried out by specialists. Specialists analyse the requirements
for a web portal and select the criteria for assessing the quality of a web portal, taking
into account the subject area of the site under analysis. For the convenience of
presenting and analysing the quality of a website, the criteria are grouped into several
groups. The result will be a list of criteria for assessing the quality of a web portal
and the significance of each criterion.

The next step is the local function "Selection of quality assessment methods
according to the selected criteria". Specialists analyse the received criteria for
assessing the quality of the web portal and make a decision on the methods of
decision-making - processing the results of the web portal quality assessment.

The next function is "Assessment of the quality of the web portal" (fig. 3).
Experts evaluate the quality of a web portal on a point scale from 1 to 5 (1 is the
minimum score, 5 is the maximum score) for all criteria. If a specialist does not assess
the quality of a web portal by any criterion, it is considered to be the minimum — 1 point.
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Figure 3 — Functional model of information technology for assessing the quality of a web portal
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A decomposition of this function is shown in fig. 4.

Experts evaluate the quality of the web portal according to all criteria. The
received quality scores are analysed and a weighted final quality score is calculated.

The functional model of a web portal's ITEM allows answering the main
questions about what the ITEM of a web portal and its components should do [11].
The general view of the constructed hierarchy is shown in fig. 5.

The hierarchy of functional diagrams is built in accordance with the structural
approach to designing a web portal's ITOE and is a compact description of the
technology in the form of a sequential decomposition of functions.

Moreover, the description of each function includes input and output data
streams, control streams, and the mechanism for executing the function. Control
flows show which events are used to activate functions. The input and output streams
show what information is processed and what should be obtained as a result of the
function execution. The function execution mechanism allows you to see which
method is used to execute the function.

Thus, there are three subsystems in the web portal's automated ITOI generation
system:

— selection of criteria for assessing the quality of a web portal;

— selection of evaluation methods based on the selected criteria;

— assessing the quality of the web portal.
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Figure 4 — Detail of the function "Selection of criteria for assessing the quality of a web portal”
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Conclusions

Thus, the paper analyses the standards used to assess the quality of web portals.
The criteria that can be used to assess the quality of a web portal are considered.

An analysis of existing tools for developing a technology for assessing the
quality of an information web portal is carried out. The scientific substantiation of the
choice of CASE tool was carried out and the most effective one was chosen -
AllFusion Modeling Suite (BPwin).

With the help of the chosen BPwin tool, a functional model of information
technology for assessing the quality of an information web portal was developed.

Scientific novelty: the scoring method of expert assessments has been further
developed by extending it to a new subject area - the choice of a CASE tool for
developing information technology for assessing the quality of a web portal.

Further research will be aimed at the practical implementation of the
information technology and quality assessment of the web portal in the form of a
software and methodological application.
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INPOEKTYBAHHSA IHTEPAKTUBHOI'O
EJJEKTPOHHOI'O HIIPYYHHUKA

Iix I.B.!2

' 1.1, npodecop, kadenpa «Komm’rorepHi Hayku Ta iHGOpPMALiiiHi TEXHOIOTII,

VYkpaiHcbka akaaemis IpyKapcTBa
2 n.1.1, npodecop, kadeapa « ABTOMATH30BaHI CHCTEMH YIIPABIIiHHS
Hamionanbuuit yaiBepcuteT «JIbBIBChKA MOMITEXHIKAY,
CenbkiBcbkuii B.M.

1.T.H, ipodecop, kadenpa «Komm’ roTepHi HayKH Ta 1HGOPMAITiiHI TEXHOJIOT11»,

VYkpaiHcbka akajneMisi ApyKapcTBa
Kyapsimosa A.B.
K.T.H, IOIIeHT, Kadenpa «Komm’roTepHi HaykH Ta 1H(QOPMAILIiifHI TEXHOJIOTII»,

VYkpaiHcbka akajeMisi ApyKapcTBa

Anomauia. Po3pobneHo cemaHmuyHy mepedxicy ma CUHMe308aHO bazamopienesy MoOeib
Gakmopie 6niugy Ha AKICMb NPOEKMYBAHHA IHMEPAKMUBHO2O eNeKMPOHHO2O NIOPYYHUKA.
Cmeopeno npomomun eneKmpOHHO20 NIOPYUHUKA, WO  MICMumume 3HAYHY  KIIbKICMb
IHMepaKkmusHux eiemeHmie ma 3abe3neuums egekmusHe HABUAHHS 8IONOBIOHO 0 eumoe MOH
Vrpainu. Mooice Oymu wab10HoM 0151 CMBOPEHHS eleKMPOHHUX HABYANbHUX NIOPYUHUKIS.

Kniouosi cnoea: EJIEKTPOHHHUH ITIJJPYYHK, ®AKTOPU AKOCTI, CEMAHTHYHA
MEPEKA, MOJ[EJIb , OITUMI3ALIA, IHTEPAKTHUBHI EJIEMEHTH, CKETY, CIIVINBAIOY]
TIIKA3KH, HABITAIIIA, ®PEUMBOPK, JIMHAMIYHHUY KOHTEHT, KOHTEKCTHA
MONEJIb, AJAIITUBHICTB.

Beryn

CydacHuid  cBIT cTae Bce Ouibll  1H(GOPMAaLIWHUM, TEXHOJOTTYHO
U(pPOBI30OBAaHUM Ta 3AJIEKHUM BiJ E€IEKTPOHHUX MPHUCTPOIB, 110, Y CBOIO Yepry,
00yMoOBIIIOE  TOTpeOy MOJAEpHi3alili TPaJAMIIIHOTO TMIAXOAy JO HaBUYaHHS.
[lepenymMoBOIO BUpIIICHHS] BKa3aHOT MPOOJIEMH € HasSBHICTh Y MOJIOJIOTO TOKOJIIHHS
3HAYHOTO JIOCBiJly KOMYHIKaTUBHOTO «CIUIKYBAaHHS» 3 €JIEKTPOHHUMHU MPHUCTPOSIMH
Ta HABUYOK JI0 IHTEPAKTUBHOI (()OPMU OTPUMAHHS Pi3HOP1AHOT iHPOpMaIIii.

OauH 3 HampsMiB BUKOPUCTAaHHS UU(POBHUX TEXHOJOTIH y HaBYAIbHOMY
npoleci Tonsrae y po3poOJeHHI Ta BIPOBA[KCHHI y HaBUAJbHUX 3aKiIaziax
inTepakTUBHUX enekTpoHHux miapyunukis (IEIT). IX BUKOpHCTaHHS MOKPAIIMTEH
piBEHb 3HAHb MLIKOJISAPIB Ta CTYJEHTIB 3a JOTMOMOTOI0 PI3HUX CHOCO0IB 1 (Qopm
MOJIJaHHS TEKCTOBOI, rpadiuHOi, ayaio Ta Bijeo iHbopMallli Ta IHCTPYMEHTapio s
3aKpIIJICHHS! MPOWIEHOTO MaTepialy Yy BHIJISAI IHTEPAaKTHUBHOTO TECTyBaHHS,
HaBYAJIbHUX 1TOp, TOIIO. IHTEpaKTUBHI €EKTPOHHI MIAPYYHUKU CTAJX HEBIJ €MHOIO
YaCTHHOIO Cy4acHOi OCBITHM. BoHU 3a0e3MeuyloTh CTYJICHTIB 1 BUKJIAJadiB 3pyYHUM
Ta e(QeKTUBHHUM IHCTPYMEHTOM JJsi HaBUaHHS Ta BUKIaAaHHSI. BopgHouac,
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IPOEKTYBAHHS 1HTEPAKTUBHOIO E€JIEKTPOHHOIO MIAPYYHHUKA € CKIAAHHM IPOLIECOM,
KU BUMarae IpyHTOBHHX 3HAaHb Ta HABUYOK Y 0araThox raiys3sx.

PosButok IEIT 3anexuts Bij 6arathox (akTopiB, OCHOBHI 3 SIKMX CTOCYIOTHCS
TOCSTHEHb Yy cdepl 1HDOpMAIIHHUX TEXHOJIOTIH, 3arikaBieHocti ctopin (MOH,
PO3pOOHUKIB, BUJABHUIITB, BUMTENIIB Ta 1HIIMX YYaCHUKIB OCBITHBOTO MPOIIECY) Y
CTBOPEHH1 SIKICHUX  €JIEKTPOHHMX MIiAPYYHUKIB, 3aKkoHoAaB4yoi Oasu. Ha
CHOTOJHIIIHIA JIeHb PI3HMMHU BHUJABHULITBAMU PEaTi30BaHO JEKiJIbKa MPOTOTHUIIIB
CJICKTPOHHMX IMiIPYYHUKIB, MPOTE BOHU MAIOTh Psil HEAOTIKIB Ta HE 33JJOBOJBHSIOThH
BumMoraMm MOH. OcHOBHI 3 HHMX MOJISITAIOTH y HEJAOCTATHIA B3aEMOJIi 3 1HIIMMH
KOpPUCTyBauaMHM Ta BHKJIaJayaMH, MOXJIMBIM HEMOBHIM I1HTEPAKTUBHOCTI MpH
BUKOHAHHI 3aBJaHb. TakoX €JIEKTPOHHUHN MiJPYIHUK MOXKE MICTHTH TIOMHJIKH, a T
gac 30010 EIEeKTPOHHOTO TPHUCTPOIO BTPAYAETHCS KOpPUCHA iHGOpMAIliss Ta dYac
xopucryBanss [EIL

3riAHO 3 TPOBEACHUM aHaJI30M ICHYHYHUX (OpPMATIB €-KHUT BHSBJICHO, IO
HAONTUMATBHIIIAM BapiaHTOM i MIAPYYHUKIB MOXHA BBa)XKaTH KHUTY-JOJATOK,
OCKITbKM JaHui (opMaT MaKCUMAaIbHO 3aJ0BOJBHSIE BUMOTH, BPaXOBYE MOTPEOH
KOPHUCTYBaviB 1 Ma€ BEJTUKI IEPCIIEKTUBH ISl PO3BUTKY .

[lepeBaru eNEeKTPOHHOTO MiAPYYHUKA MOJATAIOTH y 3PYYHOCTI JOCTYIY [0
1H(opMaIlii Ta MOMXKIIMBOCTI 30€piraT HOTaTKU Ta PO3B'sI3aHHS 3aBAaHb, 0 J03BOJISE
30CepEeIUTHCST Ha 3MICTI. [HTEpaKTHBHICTh Ta BIPTYalbHI JabopaTopii J103BOJISIOTH
YUHSIM Kpalle po3yMiTH Marepiajl Ta MiABHILYBatu e(eKTHBHICTh HaBuaHHS. Kpim
TOT0, €NIEKTPOHHUH TAPYIHUK MOXKE 3a0€3MEeYUTH BUTBHUN JOCTYT 10 KOHTEHTY, IO
3MEHIITy€ BUTPATH HAa HOTO MpUAOaHHS.

Bumorun [0 3MICTy €NEKTPOHHOTO MIAPYYHHKA IMOJIATAIOTh y 3pPYYHOCTI
BUKOPUCTAHHS Ta JOCTYMHOCTI 1H(opMarlii. BiH MOBUHEH MICTUTH YITKUH Ta
JAKOHIYHUHN 3MICT 3 0araTUMU UTFOCTpAIliSIMU Ta BiJleo, 0 3a0e3Meuy€e 3p03yMiTiCTh
Ta IPOCTOTY BHKJIAY. TaKoX BaXIUBO ITOTPUMYBATHCS MPUHIIAITY aalTHBHOCTI Ta
IHTEPaKTUBHOCTI MIPYYHUKA JI0 TTOTPEO Ta MOKIMBOCTEH KOPUCTYBAYiB.

Hanexxni ymoBu (pyHKIIOHYBaHHS €IEKTPOHHOTO MiAPYYHHKA MOJSTAIOTh Y
HOro TOCTYIMHOCTI Ha PI3HUX €JIEKTPOHHHUX MPUCTPOSX Ta ONMEpaliifHUX CHUCTEMax, a
TaK0XX MOKJIMBOCTI 30epiraHHs Ta ApyKyBaHHs MatepiaiiB npu nmotpedi. Kpim toro,
CJICKTPOHHUN TIAPYYHUK MOBUHEH OYTH 3pYYHUM Y BHKOPUCTAHHI Ta MATH MPOCTHMA
Ta 3p0o3yMinuil iHTepdeic st KOPUCTYBaviB.

MeTta Ta 3a3a4i JOCaAITKEeHHA

BuBuntu icHyroui (opMaty €IEeKTPOHHHUX KHHUI Ha BIANOBIIHICTH BHUMOTaM
MOH Tta o0patu onTUMaabHUN 3 HHX; MPOAHATI3yBaTH IHCTPYMEHTapid IS
ctBopeHHs IEIT Ta BU3HaUMTH HaMOUIBII MPUIATHUIN; 03HAHOMUTHUCS 3 TEXHOJIOTISIMU
po3pobnennss IEIl ta o6patu ONTUMAJIbHY; CTBOPUTH MPOTOTHIl Ha OCHOBI
BUOKPEMJICHUX I1HCTPYMEHTATBHUX 3ac00iB 1 TEXHOJIOTI(; MPOBECTH ampoOario
IHTEpPAKTUBHOIO €JIEKTPOHHOIO MIJPYYHUKA; OLIHUTH OTPUMAaHI pE3YyJbTaTH Ta
BU3HAYUTHU IIIAXU noKpameHHs [EIL.
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OcHOBHA YacTHHA

[Ipu mpoekTyBaHHI HOBOTO MPOAYKTY Ha MOYATKOBOMY €Tarli, 33JI0BrO 70 TOTO SIK
NpOYKT OyJie peaTi3oBaHuM, ISl MPOBEICHHS JIOCTIHKEHb 3BHYAfHO BUKOPHUCTOBYIOTHCS
BIJNOBIIHI HaykoBl MeTomau. HasiBHICT, momiOHOTrO mimxomy 3a0e3redye JOCATHEHHS
OakaHOTO pe3yJIbTaTy, MIHIMI3YE YHHKHEHHS Helepea0adyBaHUX TPYIHOIIIB Ha PI3HUX
erarax Iporecy po3po0IeHHS, 3HAUHO IPHUIIBH/IIITYE PeaTi3allifo TOTOBOTO IIPOCKTY .

Jlns 3aBmaHb, MOAIOHMX JI0 O3BYYEHOTO B Ha3Bl ITyOiikallli, 1le METOOU Ta
3ac00M CHCTEMHOTO aHalli3y, CyTh SIKOTO TMOJSATaTUME Y BUBUEHHI MPOOJIEMAaTUKU Ta
aHai3y BUMOT, JOTUYHUX BITHOCHO 3a/ICKJIapOBAHOTO JOCIIDKEHHS, Ta PO3OHTTI
MaiOyTHROTO TPOAYKTY Ha CKJIQJ0BI YaCTUHU 3 METOI0 BHWBUYCHHS, HACKIIBKHU IIi
CKJIQJIOBI TIPAIIOIOTh Ta B3AEMOMIIOTH JUIS JOCSITHEHHS TOCTaBiieHOi Mmetu [1].
BaxxnuBoro mporeayporo CHCTEMHOTO MIAXOAY BBAXKAETHCS CHUHTE3, CYTh SKOTO
MOJIATAaE y TOMY, III0O OCHOBHMH TPOIEC TOIUISETHCS HAa €Tald, SKi B CBOIO 4epry
PO3IUISIOTHECST HA MMIAMPOIECH, MO JO03BOJISIE HA JETATHRHOMY pPIBHI BHU3HAYWUTH
3B’SI3KM MK HAMH Ta iXHI 3aJI€KHOCTI. 3a JOTIOMOTOI0 BKa3aHWUX MPOIEIyp OKpeMmi
eIEeMEHTH a00 KOMIIOHEHTH TMOEIHYIOThCS B e€nuHe Iiine [2]. EmeMeHTH cuHTE3y
BUKOPHUCTAEMO TIiJT 4aCc MOJEIIOBAHHS TPOIECY MPOSKTYBAHHS 1HTEJIEKTYaJIbHOTO
CJICKTPOHHOTO MiJPYYHUKA, TOYATKOBMM €TariOoM SIKOTO CTaHE BHW3HAYCHHS Ta
VIIOPSAKYBaHHS 32 BXKJIMBICTIO (DAKTOPIB BIUIMBY Ha SIKICTh HPOIECY PO3pOOICHHS
IPOTOTHITY HiAPYUYHHUKA IJI CEPEeIHbOT MKOIH [3].

3 BUKOpHUCTaHHSAM 1H(opMaliiiHOTO moyKy [4-9] 3m1iiCHEeHO BU3HAYCHHS
cyuacHoro crany IEII, o3HailomyIeHHS 31 CTBOPEHUMH €IEKTPOHHUMU IMiAPYYHHUKAMH,
BUBYCHHS CYyYaCHHX TEXHOJIOTIH yisi BHOOpY MPUAATHOI Ajs peani3allii; aHami3 Ta
CHUHTE3 — MPOEKTYBaHHA Tpolecy po3pobienHs mpototuny IEIl, BHOKpeMieHHS
¢dakTopiB, sKI BIUIMBAIOTh HA SKICTh IMPOLIECY BUTOTOBJICHHS EJIEKTPOHHUX
HiAPYYHUKIB; METOJA OiHapHUX (TMONMapHUX) MOPIBHAHb — JUISl BU3HA4YEHI BaroBOTO
npiopuTeTy (HakTOpPiB BIUIMBY HA SKICTh 3@ IHIEKCOM Y3TOJKEHOCT1; MOICITFOBAHHS —
CTBOPEHHS MOJIENIeH, sIKi BiOOpaKaroTh TMpoIeC peamizaiii eIeKTPOHHOTO
Hipy4YHUKA 3 BpaxXyBaHHSIM PECypCiB, MEXaHI3MIB Ta 3ac001B kepyBanHs [ 10].

[Iponiec pospooOnennss IEIl 3BuyaitHO TOAUISETBCA Ha TaKi CKJIAJIOBI:
CTBOpPEHHS  TPOTOTHMY; (QopMyBaHHS  JW3aliHy; BEpPCTaHHSA  MiJIPYYHUKA;
MPOEKTyBaHHS 0a3u JaHUX; MIAKITIOUCHHS (QYHKIIOHATBHUX MOJYJIIB; TECTYBaHHS Ta
BunpapieHHA. [1i yac MojenoBaHHs MPOLIECIB BPaXOBYIOThCS HEOOX1IHI pecypcH,
MeXaHi3MH, 3aco0M KepyBaHHS Ta BU3HAYEHO peE3yNbTaTd, M0 OyIyTh OTpHMAaHI
BHACNIJIOK iSTTBHOCTI TIEBHOTO BHUAY. BXigHUMH pecypcamMyd € TEKCTOBHW Ta
rpadgiyHuil Martepian, aymio Ta Bigeomarepian [5-8]. OCHOBHUMH MeXaHi3MaMU
KepyBaHHS CIYTyIOTb aBTOpChbKe TpaBo, «llomoxeHHS TIPO  EIEKTPOHHMIA
MIJPYyYHUK», HaBUaJIbHI Nporpamu s 5-9 kinacie, MOH, [lep>kxaBHa cityk0a sIKOCTI
ocBiTn Ykpaiam [11, 12]. Jlo MexaHi3MiB BiTHOCMMO TaKO> PO3POOHUKIB, amapaTHe
Ta TMporpaMHe 3a0e3nedeHHs, yduTediB Ta YyuHiB. Ha puc. 1 BigTBOpeHa
3alPOCKTOBaHA KOHTEKCTHAa MOJENh IMpoIecy pPO3pOOJIEHHS I1HTEPAKTUBHOTO
SJIEKTPOHHOTO MIAPYYHUKA ISl CEPETHBOT IITKOJIH.
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AsTOpChKe «lonoxeHHs HaB4aneHhi MOH DepxasHa cnyx6a
npaso npo nporpamu AKOCTi OCBITH
eneKTPOHHMMA ana 5-9 Ykpainu
Nigpy4YHUK» Knacis
TekcToBui Ta rpacpiuHuin MmaTepian [oToBMit AnA
. BUKOPUCTaHHA AOAATOK
R _ Po3po6neHHst iHTepaKkTMBHOIO . S
pio Ta sBigeomarepian : -
i ’ 4| €MEKTPOHHOTO MiAPYYHUKa >

ANsi CEPeaHbOI LIKOMK

AnaparHe Ta
nporpamue
Po3poBHukM | 3a6ezneueHns Buwteni | Yui

Pucynok 1 — KontekcTHa Monenp nporiecy po3poonenus [EIT

Hactynuuii eram — KOHKpeTH3allisi CHCTEMH, sIKa TOJIATAE y JIEKOMMO3UITIT
KOHTEKCTHOI MoJieni — moodens IDEF( (puc. 2).

ABTOpChLKE «lMonoxeHHn HagyankHi nporpamu MOH NepxaBHa
npaeo npo ans 5-9 knacie cnywba sxocTi
eNeKTPOHHHA OCBiTH YKpaiHu
nigpy4HUK»
TekcToBHiA Ta Y v MpoTecToBaHuit
rpachiuHuit maTepian rotosuit IEN
—_—p
Aypio Ta Pozpo6netts IEN 3aTEepAXEHMil
Bigeomarepian \ YV Y EM
—
1
4
MpoBeaeHHA KOHKYpPCY
2 o
loToBui ana
A Y BUKOPHCTaHHA
AoAaTOK Ha NPUCTPOI
BcraHoeneHHs goparky | KOPMCTYBada
i ——
Ha NPUCTPii KOpUCTYBa4a
3
AnaparHe Ta
nporpamse
Po3po6Hukm 3abe3neyeHnn Byureni Yui

Pucynok 2 — Mogens nekommno3sutii IDEF0

Bona mictuth (yHKIiOHaIbHI OJOKM Ta JOTIYHI 3B’S3KM MDK HUMH. [lnis
PO3pOOJICHHSI IHTEPAKTUBHOTO EJIICKTPOHHOTO MiJPYYHHUKA IS CEPEIHbOI IIKOJIU
JOCTaTHHO TPHOX (YHKITIOHATHHUX OJIOKIB, MK SIKUMH 1CHYIOTh 3B’ SI3KH THITY «BX1]I-
Buxiay. [lepmuit pyHkiionansuuii 6ok — «Po3po6nenns IEID». Bxignumu nanumu
BBakaroThbcsl «TekcroBuil Ta rpadgiunuil maTtepian» 1 «Aylio Ta BigeoMarepiain.
Kontpons pospobnenns IEIl 3nilicHIOeThCS Ha MIACTaBl aBTOPCHKOTO IpaBsa,
«ITonosxeHHs PO eNEeKTPOHHUHN MiAPYYHUK», HABYAIBHOI MporpaMu i 5-9 Kiacis.
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besnocepennio ydacts y CTBOpEHHI 10AaTKy OepyTh PO3pOOHUKH, amapaTHE Ta
nporpamMHe 3abe3nedeHHa. Ha BuXOII OTPUMYy€eMO MPOTECTOBAHUN TOTOBHIA
€JICKTPOHHUMN MIJIPYYHUK.

3aBSIKM MOJIETIIOBAHHIO Bi3yanizoBaHO Bci eramu pospoOsieHHs IEIT ta mosx
HOT0 IPOXO/DKEHHSI 10 KIHIIEBOTO KOpHUCTyBaya (Y4HiB), Y pe3yJIbTaTi 4Oro OTPUMYEMO
TOTOBUM /Il BUKOPUCTAHHS JOJATOK HA MPUCTPOSX YYACHHKIB OCBITHHOTO MPOIIECY.
[Insx0oM JEKOMITO3UITIT 3M1HCHIOETHCSI KOHKPETH3Alllsl KOKHOTO eTalty.

@opMyI0YM BHUMOTH JI0 SIKOCTI IHTEPAKTUBHOTO EJIEKTPOHHOTO MiJPYyYHUKA,
HEOOX1THO MONEPEIHbO BU3HAYUTH (PAKTOPH, IO BIUIMBAIOTH HA IO BaXJIHUBY
KaTeropiro, Ta iX BaroBl XapaKTEpUCTHKH. BU3HAYMTH iX MOXKHa 3a JOTIOMOTOIO
METOJy MOJCIIOBaHHS 1€papXid, MeTOAy MOMApHUX TMOPIBHAHb Ta IMITAIlIHOT
MOJIE1 OIpAaIOBaHHS MAaTpPUIll TOMApPHUX TNOPIBHSAHb. BHACIIIOK CHHTE3yEMO
OaraTopiBHEBY MOJEJl MPIOPUTETHOTO BIUIMBY (PAaKTOPIB Ha MPOLIEC PO3POOSICHHS
IETI, a omxe 1 Ha AKICTh MIIAPYYHHKA.

SAxicts BurotoBnenHs [EIL, sk 1 Oyap SIKOTO 1HIIOTO TEXHOJOTIYHOTO TPOIIECY,
3aJI€KUTh BiJl 6aratbox (hakTopis.

X1 — npomomun — 4YOPHOBUM JM3alH, SIKAA TMeEpeaye po3poOJICHHIO
€JICKTPOHHOTO MaKeTy Ta MpU3HAaYeHWW IS Bi3yamdi3alli CTPYKTypH MaiOyTHBOI
€JICKTPOHHOI KHHUTY, HAOYHO MO3HAYaIO4M 3B’SI3KM MK OKPEMHUMH KOMIIOHEHTaMH.
JleTanbHa peanizailisi MPOTOTUITY J03BOJISIE€ 3HAYHO CIIPOCTUTH HACTYIMHI omneparii Ta
€ KJII0YEM JI0 yCHIXY.

Xy — enekmpoHHull mMakem — TPEACTABICHHS TEKCTOBOI, rpadiyHoi, aymio Ta
Bijieo iHdopmarllli B komriuiekci. Lle Bumisg MaiOyTHROT €JIEKTPOHHOT KHUTH, SKUN
yBIiiJIe B OCHOBY JTU3aliHY.

X3 — mexcmosuu mamepian — (GHOPMYy€ 3MICTOBY YaCTUHY €JIEKTPOHHOIO
OiApyYHUKA Ta CHYXXUTh MIATPYHTSAM [Jis HANOBHEHHS IHIIMMU MaTepiajamu
(rpadiuanmMu, ayaio Ta Bifeo). [lepen TuM, K MOTpanmuTH 10 MiIPYIHUKA, TEKCTOBUN
MaTepian NpoXOJUTh PEIAKTOPChKE OMPAIIOBAHHS, BAUUTKY Ta KOPEKTYPHY MPABKY.

X4 — epagiunuii mamepian — imroctpaiii, Goto, aniMarii, rpadiku, cxemu, 0
CIIyaTh JOTIOBHEHHSIM JI0 TEKCTOBOTO MaTepiaiy.

Xs — aydiomamepian — 3a3BU4ail 1yOI10€ TEKCTOBUN MaTepiall, MOX€ MICTUTH
JIOTIOBHEHHSI 70 HBbOTO. BBakaeThcsi 00OB’SI3KOBUM €JIEMEHTOM B IHTEPAKTUBHUX
CJIEKTPOHHUX MIJPYYHUKAX.

Xe — gi0eomamepian — NOTIOBHEHHS IO TEKCTOBO1 iH(dOpMaIlii 3 eleMeHTaMu
Bi3yaJizarii.

X7 — 6epcmanns IEI] — KOMIIOHYBaHHS €JIEMEHTIB B MEKaxX CTOPIHOK, HaJaHHS
iM CTUJIBOBOTO O(POPMITICHHSI.

Xg — inmepaxkmusHi enemenmu — 3a0€3MEUyIOTh B3a€EMOJIII0 KOPHCTyBada 3
H1PYYHUKOM, BIUTMBAIOTH HA MPOIIEC 3allaM’ STOBYBAaHHS Ta 3aCBOEHHS MaTepiaiy.

Xo — ousaiin IEIl — 3aranpHuil BUrsan mipydyHuka. CyKyIHICTh €JI€MEHTIB
TaKUX, SIK TEKCTOBUM, rpadiuHuii, BiIeO Ta ay1i0 MaTepiaiu, IHTEpaKTUBHI €JIEMEHTH,
K1 POPMYIOTh OJIHE ITiJIE.
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Xi0 — bexkeno po3pobka — MAKIIOUCHHS 010110T€K, KOMIIOHEHT, 0a3u JaHUX,
Oy/10Ba JIOTIKH JI0JaTKY.

Xi1 — mecmyeanHsi — TeEpeBIpKa IHTEPAKTUBHHUX €JIEMEHTIB, AM3aiiHy Ta
OeKeH/y Ha HasSBHICTh MOMIJIOK 3 METOK0 iX MOJAaibIIoro BumpasieHHsS. KiHieBwii
KPOK IpHU MEPEX0/ii 0 eTay BIPOBAKEHHS B OCBITHIO CUCTEMY.

X12 — eunpagnenns.

MHoOXrMHa BUOKpEMJIGHHX (aKTOpiB CTa€ OCHOBOIO Ui  MOOYIOBH
CEMaHTUYHOT Mepexi — (opMali3oBaHOTO TpadivHOTO TOJAHHS YWHHHKIB SKOCTI
JOCIIIKYBaHOTO MPOILIECY Ta 3B’SI3KIB MK HUMU (puc. 3).

BunpaeneHHa |X, MpotoTun X
= : & EnekTpoHHWA
TectyBaHHA |Xy , % | e X
BekeHa po3pobKa [x ﬁ @ % Tekcroeua |,
f (X = ﬁ marepian
- 7
=i

T R

Avzaie EN x5 /7 - matepian
2 "e” 7

‘Qz"‘z’»—l‘ r 4
e ) > ('/ﬁ’l’ ]

BepcTaHHsA IEM | %, Bineomarepian |x;

-

Pucynok 3 — CemanTuuHa mepexa paktopis BIUTUBY Ha sKicTh IEIT

Buxigna indopmamiiina 0a3a gaHuX, SK BHAHO 3 pHUC. 3, CyMIMIIae
dbopMaizoBaHe BIATBOPEHHS 3B’S3KIB MK (DaKkTOpaMu y BUIJISAI OPIEHTOBAHOTO
rpada Ta 3ammdpoBaHy muPpamMu y MPSIMOKYTHHKAX MHOTrO JIIHTBICTUYHI TEPMH
(mpeaukatH), MO BHU3HAYAIOTh CYTh 3B sA3KYy. Bkazanuii crnoci® 3abesrneuye mnpu
noTpeb1 yTouHeHe paH)KyBaHHs (haKTOPIB.

dopmanizoBaHUN OMKUC 3B’A3KIB MK (haKTOpaMu 31MCHUMO 13 3aCTOCYBaHHSIM
€JIEMEHTIB MOBHU MpeaukatiB [13], mo MICTITh NpocTi a00 aToMapH1 NpEeaAUKaTH Ta
JIOTiYHi 3B’SI3yBaHHS: /A — JIOTIUHE «i»; V — JIOTiuHe «abo»; €~ — JIOTiyHe «SKIIo»; V —
KBAHTOP CITTLHOCTI (JUTst BeiX); 3 — kBaHTOp icHyBaHHS ((irypye npuHaiimMui oyae) [10].
MHOXWHY TNpeauKaTiB, Mo Oyae BUKOPHCTAHA JJIsi OMUCY CEMAHTHYHOI MEpexi,
M0JIaMO y BUTJISAI TAOJIMII, B SAKi HaBEJACHO JIIHTBICTUYHE TPAKTyBaHHS 3B’ SI3KIB M1K
(dakTopamMu BiAMOBITHO A0 THIIB, Ta KOS(DIIEHTH X BarOMOCTI.
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Tabnuis 1 — IlpenukaTu ceMaHTUYHOT MEPExKi

JlinrBicTHyHE JlinrBicTHYHE
! | TpakryBamus npenaukaty | ki, | TpakTyBamms mpemukaty | K,
(BruTHB) (3a1eXKHICTB)
1 BH3HAYA€E 4 BU3HAYAETHCS 4
2 bopmye 4 dbopmyeThes 4
3 00yMOBITIO€ 3 00yMOBITIOETHCA 3
4 CTa€ OCHOBOIO 4 IPYHTY€ETbCSA 4
5 nepeadavae 2.5 nepeaoavaeThes 2.5
6 BpPaxoBye€ 2.5 BPaxOBY€THCSA 2.5
7 BITUBA€E 3 OTPUMYE 3

Bracnigok otpuMaeMo Takuili (popManbHO-TIHIBICTUYHUN ONMUC CEMAHTUYHOI
MepexKi — BUXIJIHOI 1H(popMaIliiHOT 0a3u JaHUX:

(Vx,)[3(x,, npotoTum) < Bu3Hauae (x,,x,) A BmBae (x,x) A Qopmye
(x,,x5)] ~ oBymoBmIOE (X, );

(Vx,)[3(x,, emeKkIpoHHMII MakeT) < BH3Ha4dae (X,,x;) A OOYMOBIIOE
(x,,x,) ABu3Hauae (x,,x;)A BmBae (x,,x,) A mepembadae (x,,x,) A CTae
OCHOBOIO (X,,X,)];

(Vx,)[3(x;, TekcTOBHiI MaTepian) < BU3HAYAETHCA (X,,X;) A mependadae
(x;,x,) A 0OymoBIIOE (x;,Xx;) A BIIHBAE (X,,X;) A BusHadae (x;,x,) A popmye
(x;,X;) A cTae 0CHOBOIO (x;,%, ) ];

(Vx,)[3(x,, rpadiunmii wmarepiam) <« 0OyMOBMIOETBECS (X,,X,) A
nependavaersess  (x,,x;) A dopmyerscs (x,,x;) A BusHadae (x,,x,) A
00yMOBITIOE (X,,x,) A cTae 0CHOBOIO (x,,X,)];

(Vx,)[3(x;, aymiomarepiam) < Bu3Ha4aeThest (X;,%,) A OOYMOBIIOETHCS
(x5,x;) A BH3Hawae (x;,x,) A BUHBaE (x;,x,) A mepenbdadae (x;,x,) A dopmye
(5203,

Vx,)[3(x,, Bimeomatepiam) <« rIpyHTyeThes (xg,x,) A IepeadadacThes
(xs.x;) A Bu3HawaeThest (x,x5) A BusHadae (xg,x,) A bopmye (x4, x,)];

)
)
(
)
(Vx) d(x,, Bepcranna IEIl) < nependauyaerscs (x7,x2) A BHU3HAYAETHCS
)
)
(v
)

(x;,x;) A dopmyetsest (x,,x,) mepenbadaerses (x,,X5) A  OOYMOBIIOETHCS
(x;,x5) A otpumye (x,,x,,) A BpaxoBye (x,,X;) A bopmye (x;,x,)];

x,)[3(x,, inTepakTHBHi enemMeHTH) < OTpHMYy€ (X, X,) A (opMyeThcs
(Xg,x;) A 0OyMOBMIOETBCS (Xg,X,) BPAaxoOBYeThCS (Xg,X,) A IepeadavacThes

(xg,%,) A BumBae (xg,x,) A cTac ocHOBOIO (xg,x,,)].
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(Vx,)[3(x,, auzaiin IEIT) < dopmyersest (x,,x,) A IPYHTYeThCs (X,,X,) A
dopmyersest  (x,,X;) A OOYMOBIIOETBCS  (X,,X,) BPaxoBYeThcss (xy,X;) A
nepenbagaeThest (x,,Xx,) A OTpUMYy€ (Xy,X;) A BH3HAYAETBCA (X,,X;) A BILUIMBAE
(x9,X,)) A 0OymoBIOE (X,,X,,)];

(Vxl.)[EI(xlo, OexkeHJ; po3poOka) <— BH3HAUa€e (xlo,xn) A 00YMOBITIOETBCS
(x,0,%) ~ oTpEMYE (X,0,%,)] A BPaxOBYeThCA (X0, X, );

(Vx,)[3(x,,, TECTyBaHHS) <— CTa€ OCHOBOIO (X,,,X,,) A IPYHTYETBCS (X,,,%)
A BHU3HA4a€ThCA (X, X, )];

(Vx,)[3(x,,, BunpaBieHns) <« BmmBae (x,,,x,) A mepenbadae (x,,x;) A
oTpuMye (X,,,%,,)] A IPYHTY€ETBCSA (X,,,X,, ).

JUiss BCTAHOBJIEHHA PIBHIB BaXJIMBOCTI (akToOpiB OyIyeMO Ha OCHOBI
CEMAHTUYHOI MePEXi OGiHApHy MaTPHUIKO JOCSHKHOCTI, CyTh SKOi 3BOJAUTHCS 0

3armoBHEHHS TaOumIll (Tabi. 2), €JIEMEHTH SIKOi BH3HAYAIOTHCA 3a TaKUM JIOTTYHUM
MPABUIIOM:

{l,ﬂKWO 3 BEPUIUHU | MePeNCT 00CAAEMbCA BEPUIUHA n
X.=
)

0 6 inwomy eunaoky.

Tabauis 2 — Matpuiis JOCsHKHOCTI

Xt | X2 | X3 | Xa | Xs | Xo | X7 | Xs | Xo | X10| X11| X2
X1 1 1 0 0 0 0 0 1 1 1 0 0
X2 0 1 1 1 1 1 1 0 1 0 0 0
X3 0 0 1 1 1 1 1 1 1 0 0 0
X4 0 0 0 1 0 0 1 1 1 0 0 0
Xs 0 0 0 1 1 1 1 0 1 0 0 0
X6 0 0 0 0 0 1 1 0 1 0 0 0
X7 0 0 0 0 0 0 1 1 1 0 0 0
Xs 0 0 0 0 0 0 0 1 1 0 1 0
Xo 0 0 0 0 0 0 0 0 1 1 1 0
X10 0 0 0 0 0 0 0 0 0 1 1 0
X11 0 0 0 0 0 0 0 0 0 0 1 1
X12 0 0 0 0 0 0 1 1 0 1 0 1

[Toganeur aii MOKyTh MaTH JiBa BapianTu. [leprmii mossirae y moOyoBI Ta
BUKOPHUCTAHHI TaK 3BaHUX ITepaiiiHux Taomuib. OJHaK, yepe3 BEIUKY KUIbKICTh
iTepaniii Ta, BIANOBIAHO, TaOMUIB peaizyeMO OUIBII TPOCTHH BaplaHT, IO
nepeadayae aHali3 KUIbKICHMX TIOKAa3HUKIB 3alIe)KHOCTEM MK (pakTopamuy,
BIIOOp@XEHUX OJMHUISIMM Y BIAMOBIJIHUX CTOBIIISIX MaTpuill. Po3paxyHok 1
MOPIBHSHHA YMOBHUX CYMapHHX BaroBUX XapaKTEPUCTUK 3aJCKHOCTEH BH3HAYAE
norepeIHl piBHI paHXyBaHHSA (PaKTOPIB Ta BUXIIHY 0a30By MOJENb iX BIUIMBY Ha
AKICTh MPOIECY NPOEKTYBAaHHS €IEKTPOHHOTO MiAPYYHHUKA.
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Onyckarouu po3paxyHKH, HaBeJIeMO Pe3yJIbTaT 3aCTOCYBaHHS MPOIMOHOBAHOTO
AJITOPUTMY, BIIMIYAIOYH KIJIBKICTh MPUEAHAHUX 3ATEKHOCTEHN /10 (haKTOPiB KOKHOTO
3 piBHIB, III0 00yMOBHTH OaratopiBHEBY rpadiuHy MOJAEb puc. 4.

Ocrarouno niepimii piBeHs (0 3anexHocteit) hopmye dhaktop Xi — npomomun,
npyruit (1) — gaxropu Xo — erexkmponnuti makem, X3 — mexcmoguti mamepian, Xi» —
sunpasnents, Tpetii (2) — Xs — aydiomamepian, yetBepTHii (3) yTBOPIOIOTH (haKTOPH
X4 — epaghiunuti mamepian, Xe¢ — si0eomamepian, Xio — OekeHO po3podka, Xi1 —
mecmyegannus, warnil (5) — Xg — immepakmusni enemenmu, moctuit (6) — X7 —
sepcmanns IETT, coomuii(8) — Xo — ouzauin IEII.

| piBeHb

Il piBeHb

lll piBeHb

IV piBeHb

V piBeHb

VI piBeHb

VIl piBeHb [l13

Pucynox 4 — Mozens npiopuTeTHOTO BILIMBY (hakTOpiB Ha mporec BurotosieHHs [EIT

[licnss po3moniieHHS 3a PIBHAMU TMPIOPUTETHOCTI PO3paxXyeEMO Barosi
npiopuTeTd (PakToOpiB, MO0 OOYMOBHUTH ONTHMI3AIil0 MoAedl puc.4. 3 1€ METOIO
OyJyeMO MaTpPHIIO MOMapHUX TMOPIBHSIHB, aJrOpUTM (HOPMYBaHHS SKOI IOJSATAE Y
MOPIBHSHHI MK CO0OI0 YMOBHHX TepeBar (pakTopiB, IO «3aiiMalOTh» BiAMOBIIHHI
piBeHb. KoxkeH pakTop MOpiBHIOETHCA 3 IHIIMMHU (PaKTOpaMU Ta OTPUMYE BIJIOBIIHY
OIIIHKY BaXXJIMBOCTI, SIka BHOCUTBCS Y KBaJIpaTHy OOEPHEHO CUMETPUYHY MATPHUITIO.



Jlnst 6inbIn 00’ €KTUBHOTO OIIHIOBAHHS BUKOPHUCTOBYETHCS INKAJIa BiTHOCHOI

BaXTMBOCTI 00’€kTiB [10], cyTh sik01 HaBeaeHO y (Tabm. 3).

Tabauus 3 — lkana BiZHOCHOI BaXXJIMBOCTI 00’ €KTIB

Orinka . TlosicHenHs mog0
. KpuTtepii nopiBHIHHS .
BaXKJIMBOCTI BHOOPY KPHUTEPIIO
1 O6’exTu piBHOLIHHI BincytHicts nepeBaru f, Han f,
3 OnuH 00’ €T AeIIo Icnye mijgcraBa HasiBHOCTI
nepeBakae iHmmii cinabkoi nepesaru f, Hax f,
5 O,HI/IH 00’ eKT nepeBaxae ICHye HiI[CTaBa HasIBHOCTI
[HImmi CyTT€BOI IepeBaru f, Hax f,
. OuH 06 €KT 3HAYHO IcHye mizcraBa MPUCYTHOCTI
nepeBaxae iHIMR SBHOI IlepeBaru f, Haj f,
9 OmuH 06’ €KT aOCOTIOTHO AGcouoTHa niepeBara f, Hax f,
HEpEBaXxac 1HINN HE BUKJIMKA€E CYMHIBY
KoMmnpomicHi mpomixHi . . .
2,4,6,8 p P JlonomikH1 MOPIBHSUIbHI OLIIHKU
3HAYCHHS

3acTocyBaBIIM TaOIHUIIO 10 MOJIENL pUC. 4, OTPUMAEMO MATPHINIO, BIITBOPEHY
Tabn. 4 3BepHEMO yBary, IO OCKUIBKM MAaTpHUIl OOEPHEHO CHUMETpHYHA, TOOTO
a; =1/a;, Toni Tl HWKHs YacTUHA MicuTuMme enementu 1/3, 1/5, 1/7, 1/9.

Tabnuns 4 — MaTpuig nonapHuX NOPiBHSHb

Xt | X2 | X3 | Xa| X5 | X6 | X7 | X8| Xo | X10 | X1t | X12
X1 | 1 3 6 6 8 7 9 6 6 3
X2 | 1/3] 1 5 5 7 6 8 5 5 2
X3 | 1/3] 12 5 3 5 7 6 8 5 5 2
Xe | 16 1/5[1/5] 1 |1/3] 2 4 3 5 2 2 | 1/5
Xs [ 1/4]1/3 13| 3 1 3 5 4 6 3 3 1 1/3
Xe | 1/6 | 1/5|1/5)122]13] 1 4 3 5 2 2 | 1/5
X7 | 1817 | T | VA 1U/s| /4 1 |12 2 | 1/4]|1/4]1/7
Xs | 1/7]1/6|1/6|1/3]1/4]1/3| 2 1 3 | 1/3]1/3]1/6
Xo [ 19| 1/8 | 1/8| US| /7| /S| 12 1/3] 1 |1/51/5]|1/8
Xw | 1/6 | 1/5| 151213172 4 5 1 2 | 1/5
Xu | /6| 15| 1S | 12213172 4 5 112 1/5
Xz | 13 122]12] 5 3 5 7 8 5 5 1

OmpaiffoBaHHsi MaTpPUIll MOYMHAETHCS 13 3HAXOJKCHHS TOJIOBHOTO BJIACHOTO
BeKTOpa X (X,,X,,...,X, ), JUI YOTO BUKOPUCTAEMO BizoMy (opMyity, OOy I0BaHy Ha

00YHCIIeHHI CepeTHFOTO TEOMETPHUYHOTO EIEMEHTIB PSAKIB MaTPUIll, a came

x,=Xla,-a,-..-a, i=ln. 2)

mn
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PospaxyHok 3a Qopmynoro (2) Ta HacTyNHI NHEPETBOPEHHS, IOB’sA3aHl 3
OTIPALIOBAHHIM MAaTpULll, BUKOHYIOTbCS B CEPEAOBHUIII CIEIiali30BaHOI MPOTrpaMu
«ImiTariiine MOJIETTFOBaHHS B CHCTEMHOMY aHaTi31 METOIOM OlHApHUX TMOPIBHSIHBY [14],
iHTepdelic SKoi HaBeIeHU Ha puC. 5.

Beeamk wicno |? = BiMBin npomikHWE pEEYAETETIE
KOMTERIE 4]

HEEATE Ha3BM KPWTEDIE

é‘ | E30 X 3 N A O O O O iHE_F”_ﬂLEi/

W12 M3 W4 KB WE WP MBI W10 De11 H12 RBIRAZT A9 135

3
2 0 ANE0I7 22211296
SACTOCYEETH

058 27760152 1.9592 1293
HanaHHs ekCNepTHW: OULIHOK NEPEEar KpMTERiE

3
4 |09 06730048 0624 1292
§ 1,12 1,454 0,0731.020 12,76
E [1.24 0783 0,043 0,557 12.94
7
Bl
EBl

¥1 [x2 %3 x4 [%8 [x6 |x7 %8 [xs [0 [xn [xi2

1,32 0,284 001502031298

1 i 3 & 4 & @® 7 3 & |6 3

141 0,339 0.021 0.274 12,81
Wz |31 |2 |8 3 58 7 [ [ [5 |5 |2
— 145 |0.2120,011 0,155 1337
X3 |z 121 8 3 s 7 B 8 § § 2
— | 10 [1.43 0697 0.038 0457 1296
¥4 | 15 s 1 1Az 4 3 5 2 2 18 T
] 11 |15 0621 0.034 0443 1299
5 |14 13133 1 3 5 4 B 3 3 13 u—
—_— 12 [1.48 2473071351,770 1302
W6 |1E 15 s 12 1221 4 3 8 2 2 18 |
W7 |e 17 7 14 1 4 1 2 2 M 1 10T
%8 |17 16 8 13 14 132 1 3 143 13 16
%3 |1/ 18 (18 (15 (17 18 122 131 18 15 118
W0 |1e 15 s 12 1A .2 4 3 58 1 2 15 ~Peaynrary HeTony
%11 1e 15 s 2 13 2 4 3 5 R 1 1A A 1amioseotiaTEgs
)izl 12 128 3 8 7 8 8 5 5 |1 Il noiseriesiiers

Bl 00B2072611717349

SJECTOCYESTH ‘

Pucynok 5 — [aTepdeiic mporpamu «IMitariiiHe MOJETIOBaHHS B CHCTEMHOMY aHalli3i
METOZ0M OIHAPHHUX MOPIBHSHBY 13 BBEJCHUMHU JaHUMU Ta OTPUMAHUMH Pe3yJIbTaTaMU

[Ticnst BBeAeHHS KIIBKOCTI Ta YMOBHUX TMO3HaueHb (DakTOPIB il €lIeMEHTIB
MaTpuIll TOMapHUX TOPIBHSAHb OMIlS «3aCTOCYBaTHW» IHILIIOE PO3PaXyHOK Ta
OTPUMAaHHS BIKHA MPOMIKHUX pe3ynbTariB 3 onuisiMu E, En, Eni, En2. OgHOUYAcHO y
HIDKHBOMY BiKHI OTPUMY€EMO 3HAYEHHS KPUTEPIiB iX JTOCTOBIPHOCTI.

J1ist Kpaioro po3yMiHHS HaBEJEMO CKOPOYEHO OCHOBHI KPOKH OOUHCIICHb.

KOMIIOHEHTH TOJIOBHOTO BJIACHOTO BEKTOpa MATPHIl IMOTAPHUX TOPIBHSHB
XapakTepusye omiis E:

X=(4,508;3,116;2,776;0,879; 1,454, 0,783; 0,284; 0,389; 0,212; 0,697; 0,621; 2,473).

Bonnouac 3aiiicHIOETRCS HOpMaTi3allisi BeKTopa X 3a (hopMyIioro

. :(/ail-aiz-...-am i=1,n. 3)

i HopMm n

Z'\l/ail "y ety

i=1

VY pe3ynbTaTi OTpUMY€EMO HOPMaITi30BaHUM BEKTOP (omiris En)

Xiopw = (0,247, 0,171; 0,152; 0,048; 0,079; 0,043; 0,015; 0,021; 0,011; 0,038; 0,034; 0,135).
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OTxe, po3paxoBaHO YTOYHEHI YUCIIOBI MPIOPUTETH (PAKTOPIB BILUIMBY Ha SKICTh
BurotoByieHHs [EIT my1s1 cepenHboi ko, 1mo 00yMOBIIIOE MoTepeHIi hopManbHUN
pe3yabTaT po3B’s3aHHS 3amadi. [ Kpamoro BI3yaJlbHOTO CHPHHHSTTS BaroBHX
3Ha4€Hb (PAKTOPIB TMOMHOXXHMO KOMIIOHEHTH BEKTOpa Xuopw Ha KOE(DIIieHT
MacmtabyBanas, Hanpukiad, k = 500. Jlictranemo Taki HOB1 3HAYCHHS:

Xuopw* k=(123,5; 85,5; 76; 24; 39,5; 21,5, 7,5; 10,5; 5,5, 19; 17; 67,5).
OTpumaHnuii pe3ynbTart 3a0e3rnedye CUHTE3 MOJEI1 IPIOPUTETIB (PaKTOPIB.

| piBeHb

Il piBeHb
Il piBeHb
IV piBeHb
V piBeHb
VI piBeHb

VIl piBeHb

VIill piBeHb

IX piBeHb

X piBeHb

Xl piBeHb

Xl piBeHb

Pucynox 6 — OnTuMizoBaHa MOJEIH MPIOPUTETHOTO BIUIMBY (akTOpiB Ha mpouec BUrorosieHHs 1EII

VY3ro/KeHICTh YHMCIOBUX TMPIOPUTETIB (PAKTOPIB BU3HAYAETHCS KPUTEPISIMU,
orpumMaHumMu B onuii «Pesynbratu metomy» puc.S5. BaxiuBUM MOKa3HUKOM
BBAXKAETbCSI MaKCHUMAaJbHE BJIACHE 3HAUEHHS JOJATHOI OOEpHEHO-CUMETPUYHOI
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matpuui A . Jng #foro po3paxyHKy MaTpUIO MONApHUX IOPIBHSAHb MHOXHMO
crpaBa Ha BEKTOP Xuopw. OTPUMYEMO BEKTOP, 3aJjaHUM OMIIEO Eni:

Xioput = (3,309; 2,221; 1,982; 0,624; 1,020; 0,557; 0,203;0,274; 0,155; 0,497; 0,443; 1,770).

Jani gi1uMo TOKOMITOHEHTHO BEKTOp X Ha X 110 J1a€ BEKTOP (En2)

Hopml Hopm ?

X op =(13,36; 12,96, 12,99; 12,92; 12,76, 12,94, 12,98, 12,81; 13,37, 12,96; 12,99; 13,02).

Po3paxyHOK KpuTepito A__ OTPUMAHO SK cepeaHE apu(PMETUYHE KOMIIOHEHT

BeKTOpa X VY BikHi iHTepdeiicy puc. 5 B omnuii «Pe3yapTaTit MeTomy» Maemo

Hopm?2 *
Ao =13,01. JIOCTOBIpHICTE pe3yNbTaTIiB 3a0€3M€4y€eThCA 1HAEKCOM Y3IOIKEHOCTI
IU (y BikHI — 1HIEKC MOTOKEHOCTI ), sIKUii CBIMYUTH MPO aJCKBATHICTH MOMAPHUX

NMOpPiBHSIHL (HaKTOPIB HA OCHOBI IIKIM BIJHOCHOI BaXJMBOCTI 00’ekTiB. Moro
3HA4YEHHS 3aJIE€KUTh BI A Ta KUIBKOCTI ()aKTOPIB 1 pO3paxoBYy€eThCs 3a POPMYIIOLO:

IU:(AmaX—n)/(n—l). 4)

OTtpumane 3a nporpamoro 31auennst /U =0,09 .

3HaueHHs1 1HJEKCY Y3TO/KEHOCTI TOBMHHO KOPEJIIOBAaTH 3 E€TaJOHHUM
MOKa3HWKOM Y3TO/P)KEHOCTI — BHITAIKOBUM 1HIEKCOM), BEJIMYHMHA SKOTO 3r€HEpOBaHA
IPOrPaMHUM CIIOCOOOM IS Pi3HOT KUTBKOCTI 00’ €KTIB (MAaTPHUIh PI3HOTO MOPSIAKY) 1
33J1a€ThCS OKpeMoto Tadmwuiiero [10].

Tabnunsg 5 — 3HaueHHs BUNAJAKOBOIO 1HACKCY JUIsl MATPUILIb PI3HOTO NOPSJIKY

Kizekicrs |5 s\ 6l 7 8| 9 [10] 11|12
00'exTIB
Eranmonne
3HaueHHs |[0,58(0,90(1,12(124(132|141(145|1,49|1,51|1,54
THIEKCY

BennunHa 1HAEKCY Y3TOJKEHOCTI MEpPEBIPSETHCS BUKOHAHHSIM HEPIBHOCTI
1U <0,1xWI . Jlna Bukopuctanoi Hamu Matpuiii matumemo 0,09 <0,1x1,54, mo

CBIJIYUTH NPO JIEKBATHICTh PE3yJIbTATIB.

3aBepirye TEPEeBIPKY OTPUMAHUX PE3YJbTATIB BIJHOIICHHS Y3TOMKEHOCTI
WU = IU/WI (y BikHi intepdeiicy BM). 3rigHo nmporpamu mis tabmuyanoro Wi =1,54
maemo WU = 0,06, mio 3abe3nedye yMOBY aJieKBaTHOCTI pe3yibTary: WU <0,1.

OTxe, AK CiHiIye 3 TMONEPEeTHHOTO aHali3y, BBaXXAEMO, M0 PE3yJIbTATU
ONpallfOBaHHs MaTPHIll TMOMAPHUX TMOPIBHSAHL BIANOBINAIOTH 3rajJaHUM BHIIE
KpUTEPIsIM, IO OOYMOBIIOE JIOCTATHHO BUCOKHI pIBEHb 301KHOCTI MPOILIECY.
JIOCSITHYTO HaJEXHY Y3TOJDKCHICTh EKCIEPTHHUX OI[IHOK CTOCOBHO IOTApHUX
MOPiBHSHB (DAKTOPiB, BiIOOpAKEHUX Y BIMOBIIHIM MaTPHILL.

VY pesynbrari Ha MEpUIOMY €Tami JOCTIIHKEHHS OTPUMaHO MOAENb (HaKTOpiB,
ONTHMIi30BaHy 3a MPIOPUTETHICTIO BIUIMBY Ha Tmpouiec BurotoBieHHs IEIT s
CepenHbO1 MKOIU. SIK BUILTUBAE 3 MOJIEN1, BU3HAYAILHUM Yy IIbOMY MpoIieci € (hakTop
1 — npomomun, KUl CTBOPIOETHCS HAa MOYATKOBOMY €Talll Ta BU3HAYa€E MailOyTHIO
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CTPYKTYPY €IEeKTPOHHOI KHUTH, BRKIIHMBI 1 €JIEMEHTH Ta TXHE PO3MIIICHHS B MEXKax
CTOPIHOK JOJATKy, KpIM TOTO BiJOyBaeThCS MpOEKTyBaHHA (YyHKIINA kHuUTH. Ha
JPYTOMYy PIBHI 3HAXOJUTBLCS el1eKMPOHHUL Makem, SKWUW BiIoOpakae ManlOyTHIN
nu3aiia [EIL, BimoOpaskae opopmileHHS Ta pO3MILIEHHS BC1X KOMIOHEHTIB CTOPIHOK.
Ha Ttpetbomy piBHI — mexcmosuii mamepian, e sakicHa ckianoBa IEIT. Came
B 3MICTYy TEKCTOBOi YaCTHHU 3aJIeKUTh SKICTb KHUTM Ta ii €(PEKTUBHICTH B
HaB4aJibHOMY Tiporieci. Ha yerBepTromy piBHI — 6unpasnenus. IIpoekT BBakaeThCs
HE3aBEepUICHUM, TMOKUA BCl MOMWJIKH, BUSBIEHI B MpOILIECI TECTyBaHHS, HE OYyIyTh
BunpapieHi. I[’atuil piBeHb — aydio mamepian, 10 YOCOOJIOE€ BiATBOPECHHS
TekcToBOi 1H(opMarii y ayaio ¢popmari. Ha mocromy piBHI — epaghiunuti mamepian,
KWW CIIyrye BI3yaJIbHUM JIONMOBHEHHSIM JO ayJio Ta TEKCTOBOTo MatepiamiB. Ha
CbOMOMY DpIBHI — 6i0eomamepial, BUKOPUCTOBYETbCA 3 METOI0 JIOTIOBHEHHS
TEKCTOBOT'O MaTepiaiy, 3aKpilyIeHHs NpoiaeHoro marepiany. Ha BockMomy — 6exeno
pO03pobKa BIUIMBAE HA SKICTh (PYHKIIOHATBLHOI CKJIA0BOT €JIEKTPOHHOTO MiAPYYHUKA,
30KpeMa 3aBaHTa)XCHHSI KOHTEHTY, JOJaBaHHS KOMEHTapiB, IPYKyBaHH, 10JaBAHHS

cmB A0 cioBHUKAa. Ha nes’stomy piBHI — mecmyeanuss — e€Tam, Ha SKOMY
B1IOyBa€ThCsl TIEpeBIpKa Ha CKUIBKM SKICHO BHKOHAHI TomepenHi ertanu. Ha
JECSITOMY DIBHI — IHMepakmueHi eieMeHmu, BIUIMBAIOTh Ha SKICTh 3aCBOEHHS

MPONJECHOTO Marepiaqy KOpHCTyBadyaMM, YUM OUIbIIE KOPUCTyBad B3aeMOJIIE 3
€JIEKTPOHHOIO KHUTOIO, TUM Kpallle 3amam’ siTOBYeTbCs MpoiaeHuit marepian. Ha
OJIMHAMISITOMY PiBHI — gepcmanusn [EII. TlpaBuiibHE KOMIIOHYBaHHS €JIEMEHTIB Ha
CTOpPIHIIl E€JEeKTPOHHOI KHHUTM BIUIMBa€ Ha SKICTh BHUBYEHHS Marepiany. Ha
JIBAaHAALUATOMY PIBHI — Ouzaun IEIl. SIkicHUN Au3aiiH 34aTHUN  3alliKaBUTH
KOPHCTyBa4a BUBYATH MaTepiall, a IOTaHO MPOAYMaHHA — HABMAKW BIAIMTOBXHYTH.

Takum umHOM, mOOYJ0Ba ONTHMI30BAaHOI MOJENI Ja€ Kpalie pPO3yMIHHS
B)XJIMBOCTI KOXKHOTO 3 (DaKTOPIB, 110 YMOKIMBUIIO OUIBII OOTPYHTOBAHO MIiAINTH JIO
peaizailii MPOEKTy 3 BUTOTOBJIEHHS IHTEPAKTUBHOTO €JIEKTPOHHOTO MMiIPyYHUKA IS
cepenHpoi mKony. Moro moyaTox mossrae y po3poGNeHHi IPOTOTHITY SK OJHOTO 3
HAaWBa)XJIMBIIIIUX €TaliB CTBOPEHHS HOBOTO Npoaykry. IlporoTum 3abe3medye
Bi3yaJIbHE BIATBOPECHHS MAaWOYTHHOTO MPOEKTY, IO MICTHTh y 001 OCHOBHI (DYHKIIII,
SIK1 TOBUHEH BUKOHYBATHU JI0JIATOK, HOTO 3aralibHUM U3aiiH, CIyTy€e OCHOBOIO IiJ] Yac
CTBOPEHHSI €JIEKTPOHHOTO MakeTy. [Ipu sikicHOMy HOTO BUKOHaHHI MOKHA CIIPOCTUTH
MIPOIIEC BUTOTOBIICHHS, 3MEHIINUTH Yac peaji3allii MpoeKTy Ta MIHIMI3yBaTH PeCypcCH,
HEeOOXITHI y mpolieci peamizamii. UuMm OinbIlle HIOAHCIB 3MOXKE OXOIMUTH IPOTOTHII,
TAM SIKICHIIIUN TPOMYyKT MOXHa oTpumaru Ha Buxomi. [Ipororun IEIl moBuneH
MICTUTH 3arajbHy CTPYKTYpYy AOJATKy, BiIOOpakaTH €JEeMEHTH I1HTEpPaKTHBHOCTI.
Takox y HbOMy NMOBHUHHA BIIOOpakaTHCs 3arajbHa KOHLEMIS U3aiiHy — TaK 3BaHUI
YOPHOBUH IU3aMH.

[IpoToTHyBaHHS 3A1MCHIOETHCA 3a JomoMororo nporpamu Axure RP (puc. 7).
OpHi€l0 3 TOJOBHUX il TMepeBar BBAXKAE€ThCS MOXJIIUBICTH IPOrpaMyBaHHS
«IOBEIIHKW» KHOIIOK, TSKCTOBHUX ITOJIIB, MAHEJICH Ta IHIIHMX BIJPKETIB, BHACIIIOK YOTO
OTpHMaH1 MakeTu ab0 MPOTOTUIH HAOIMKEH1 JO OCTATOYHOTO PE3yJIbTaTy 1 JOCTYIHI
JUIs TecTyBaHHSA. B3aemomis 3 OaratbMa BiKETaMH, IO TMOCTABISIOTHCS Pa3oM 3
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Axure RP, moxe OyTu HajalmToBaHa 3a JOTIOMOTOIO CTBOPEHHS TECTOBHUX BHIIAJIKIB,
yMOB, 00poOIIOBaHUX TOJAIM 1 BUKOHYBaHMX Aik. Hampukmnan, mis COMcKy MOXKHa
0o0po0nATH Taki MO/l IK HATUCHEHHS, 3MiHa eleMeHTa, (pokyc 1 BTpata (oKycy.
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Pucynok 7 — Bigo6paxenns nporotuny IEIl y nmporpami Axure RP

Juzaitn Bimirpae BaxuuBy poib npu crtBopenHi IEIl 1 came #omy cria
MPUCBATUTU BEJIMKY yBary MpH CTBOPEHHI MPOTOTUIY-11a0NoHy. /[u3aiiH moBUHEH
BUKOHYBAaTH HE JIUIIIE ECTETUYHY, ajle i (YyHKIIOHAIBHY POJIb.

[Ipu po3poOieHHi au3aiiHy OyIb-SKOTO JOJATKy HE3aJeKHO Bif HOro
(YHKIIOHAJILHOTO MpHU3HaueHHs ciija BpaxoByBatu BuMoru UX ta Ul ausaiiny. Bci
BUMOTH MOHa ¢()OpMyBaTH HACTYITHUMU TE€3aMHU:

— 000amoK NOBUHEH OpIEHMY8aAmMUCs HA NesHy Yimwogy ayoumopiio. Tak,
30kpeMa, npu peanizamii nporotuny IEIl 3 ¢isuku nmoTrpiOHO BpaxoByBaTu
0COOJIMBOCTI BIKOBOT IPyIU HIKOJISIPI, i1 0COOIUBOCTI;

— iumepghetic 000amKy noGuHeH Oymu IHMYIMUSHUM Ma 3PO3YMIIUM O
KOpUcmyeaua;

— HEOOXIOHO  NpoBOOUMU  AHANI3 NOBEOIHKU  KOPUCMY8Aui@ 3  METOI0
YJAOCKOHAJIEHHS TPOJYKTy. AHali3 MICTUTh BIJCIIIKOBYBaHHS i KOPHUCTYBadiB,
iXH1 ynmogo0aHHs, YaCTOTY BUKOPUCTAHHS TUX Y 1HIIHUX QYHKITIH;

— mecmyganns. llepen 3amyckoMm  3I1MCHIOBATH TeCTyBaHHS  (YHKIIH,
NOE€HAHHS KOJIPHOI TaMH, 3pYYHOCTI KOPHUCTYBaHHs, KpOCILIaT(GOpPMEHOCTI Ta
KpOocOpay3epHOCTI.

[Tpu BuOOPI KOMIpHOI ramu ciig BpaxoByBaTH Oarato (akropiB. Cepen HUX €
CHUMBOJIIYHE CIPUUHSATTS KOJIbOPIB, IXHIM (I3WYHUNA, ONTUYHUN, EMOLIIMHUN BIUIUB Ha
KOPUCTyBadya, OCOOJHMBOCTI CHPUMHATTSA pi3HOI BIKOBOI TpPyNmH  HAaCEIEHHS.
HaykoBusiMmu Oynu TpoBedeH1 JOCHIDKEHHS 1 JOBEICHO, IO OpPAHKEeBUU Ta
YEpBOHUM KOJbOPH 30YKYIOTh 30POBI Ta CIIYXOB1 LIEGHTPU MO3KY, iX 1€ Ha3UBaIOTh
«KpUYYIIMMU», B TOM 4yac SK 3€JE€HUI Ta CHHIN KOJIbOPH MOCIA0II0I0Th 30YKEHHS
CIIyXOBOTO IIEHTPY, KOMIIEHCYIOTh HAIIPY>KEHHS, CTBOPEHE 1HIIIMMH KOJIbOPaMHU.
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3enmeHnil KOJIp BBAKAETHCS 3aCMOKIMIMBHM, MiIXOAUTh JUIS CTOMJICHHX
monaeit. XKoBtuil HaBnaku 30ypKye, TypOye JIIOJIMHY, B TOH Yac SIK CUHINA 3acTaBJsie
3armuoOMIOBaTUCh. UMM TEMHIMWN KOJIp, THUM OUTbIe HAOMMXKY€E IJIOAUHY JI0
HeCKiHueHHoro. bimuii komip — 1e Tak 3BaHE MOBYAHHS, CIIOBHEHE BEIHUKOIO
KUTBKICTIO MOJIMBOCTEH. JKUBUM KOJIBOPOM BBa)KA€THCS YepBOHUHN. YOpHMIA KOIIp
CHUMBOJIi3y€ O€3/1sUIbHICTh, MOBUYAHHSA 0€3 Maii0y THBOTO.

B iHTEepakTUBHOMY €JIEKTPOHHOMY MIJIPYUYHHUKY KOJIIP BiAIrpae BaXXJIUBY POJIb.
Tak, mpu HaBefeHHI a00 KKy Ha TEKCT MEBHOTO KOJHOPY OYyIyTh BUKOHYBATHCS
HACTYIHI Jii: (10JeTOBUIl — TINEPHOCUIAHHS; 3€JIEHUN — BIIKPUBAETHCS BIKHO 3
J0JTaTKOBOIO 1H(OpPMAIIIE€I0 TIPO HAYKOBIIS, OpPaH)KEBUW — TMEpeKyaa; YepBOHUN —
BU3HAYCHHS, SIKE CJIIJ] 3araM’ ITaTH.

s iaTepdeiicy 3a ocCHOBY OOpaHO 3€JIeHMM KOJIip, OCKUIBKH BiH He Oyle
3MIACHIOBATH BEIMKOTO HABaHTAXGHHA Ha 3ip KOPUCTyBaya, IO JO3BOJISE
IpalfoBaTH 3 MIJIPYYHUKOM OUIBIIMIA TMepio] yacy, HDK Ou 1e MOXIMBO OyJio 3
IHIIMMM KOJIbOpaMu (HaIpukiaj, 3 yepBoHuM). Ha puc. 8 MoxHa o3HallOMUTHCS 3
OJIHUM 13 TIPOTOTHIIIB, a caMe 13 CTOPIHKOIO TeCTYBaHHS €JIEKTPOHHOIO MiApYyYHHUKA.

m ®di3uka 7 knac MomiuHMK  TIpo KHUFY —

- /Posaint»ismammpupqqumnayxa
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Pucynok 8 — BigoOpaxkenHs npototuny y nporpami Axure RP

[Ipu po3pobneHHi au3aliHy BaXJIMBO 3BEpTaTH yBary Ha MIpUQTOBE
opopmienHsa. Tak, a1 OCHOBHOTO TEKCTy PEKOMEHIOBAHO BUKOPHCTOBYBATU
mpudT 13 3aciukamu (Serif), a/pke BOHM 3a0€3MeUyIOTh 3PY4YHICTh YWTAHHS TMPU
HEBEJIMKOMY KerJll CKJIaJaHHs TeKCTy. B Toil yac sik mis iHTepdeiicy KHUTU-10JaTKy
Ta 0e3nocepeaHbO YISl 3aroJOBKIB MOHA BHUKOPUCTOBYBATH HIpU(PTH O3 3acCiHoK
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(Sans Serif), sxi BUIMIAIAIOTh OUIBII Cy4acHO 1 MPU HEBEJIUKOMY O0CS31 TEKCTY
JIOCUTh yuTadesbH1, 30kpeMa mpudt Roboto.

Enextponnmii maker po3pobmsierbes B mporpami Adobe Photoshop CC, ockinbku
BOHA JIO3BOJISE JIETKO TPAIFOBATH 3 IIApaMH, TPYIyBaTH iX B TAIKH, IEPEMIllyBaTy Ta
npuxoByBaTH. KpiM TOro, mpucyTHI HANPSAMIISAIOU] BITHOCHO SKHMX JIETKO PO3MIIIYBaTH
CIEMEHTH, a TAKOX JIHIMKK, OJWHWII BUMIPIOBAaHHS SKAX MOXKHA 3a1aTH B
HaJTaTyBaHHIX. HasBHUN apceHan IHCTpYMEHTIB Jji1 poOoTH 3 Tpadikoro.
3 NPUKIAJ0M EJIEKTPOHHOIO MAKETY MOKHA O3HAHOMHUTHCH HA pUC. 9.

~ Poagin 1 Gk nk npusoRi } .
HayKa. ik Pozgin 1. ®ianka Ak npupoaHuya Hayka. MNisHaHHA npupoau
e

» 000/64 @ i
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Pucynok 9 — BioOpaxeHHs e1eKTpOHHOTO MaKeTy niipy4Huka y nporpami Adobe Photoshop

B enexktpoHHOMY MakeTi CyTTEBY poOJib Bijirpae Bizyamizamis. Iatepdeiic
J0JIaTKy TOBUHEH OyTH AETalbHO PO3pOOJSIEHMM 3 BpaxXyBaHHSM BCIX APIOHUIb.
3Baxkarouu Ha crienu(diKy KHUTH, BOHA MAa€ TUHAMIYHUA KOHTCHT (KUl 3MIHIOETHCS),
TOMY 3aMICTh TEKCTy Ta 300pa)kKe€HHsS BUKOPHUCTOBYIOTH I1a0JIOHU (11€ BiAHOCHUTHCS
JIUIIE 0 KOHTEHTY MiIPyYHUKA). 3aMiCTh TEKCTY 3aCTOCOBYIOTh IIAOJIOHHUN «TEKCT-
puly». Y poiii IpoTOTUMIB 300paK€Hb BUKOPUCTOBYIOTh IPSIMOKY THHKHU — IMITaTOPH
BIATBOpEHb. B mMomanbIioMy BepCTalIbHUK 3BEpPTAa€ yBary Ha CTUIb OQOPMIICHHS
OKpeMuX (YHKI[IOHATHHUX EJIEMEHTIB.

3py4YHICTh € KIIOYOBOIO BHMOTOIO CTOCOBHO aoAarkiB. s ii 3abe3nedeHHs
BUKOPHUCTOBYETHCSI HaBirariiiiHa maHelb. [HTYITHBHICTB, IPOCTOTa y KOPUCTYBaHHI,
MOXIJIMBICTh TIPU HEBETWKIN KUTBKOCTI KIIKIB 3HAWTH MOTPIOHY iHOpMario —
OCHOBHI BUMOTH JIO HaBirailii pi3HUX piBHIB.

ITepeBipka ¢ynkuionanbHocti IEIl momsarae B okpemiil mepeBipili KOXHOT
peamizoBanoi ¢yskiii. Cepen HUX MOXKHA BUAUINTH JOJABAaHHSA Ta BUIAJICHHS
3aKJIaJI0K, TOJaBaHHS HOBUX TEPMIHIB JI0 CIIOBHHKA, TECTyBaHHS Ta OMPAIIOBAHHS
BIJIMTOB1/IEH, CIUTMBAIOYI1 ITiJIKa3KH, BIIOOpaKeHHS J101aTKOBOI iH(popMaIrii Ta iH.
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JlonaTok TOBMHEH KOPEKTHO BIAKPUBATHCS Ha OyIb-SIKOMY MPHUCTPOI,
HE3aJIeKHO B1J ONEPALiiHOT CHCTEMHU.

BucHoBkn

JlocmimkeHHsT 30cepePkeHe Ha MPOEKTyBaHHI IHTEPAKTUBHOTO E€IEKTPOHHOTO
HiApy4YHUKA Ta MICTUThH LIHHY 1H(GOpPMAIIIO0 JUIsl TUX, XTO ILIKAaBUTHCA CTBOPEHHSIM
SIKICHOTO HAaBYAJILHOTO TPOYKTY.

Bukonano ormsn nmitepaTypHHX JDKEpeN, MOTHYHUX [0 TPOOJIeMaTHKA
BUKOHAHOTO  JIOCHI/DKEHHS, IO CTOCYEThCA TPOEKTYBAaHHA I1HTEPAKTHUBHOTO
CJIEKTPOHHOTO MiIpyYHUKa UIsi cepeaHboi mkonu. OcobirBa yBara MpUIUTSETHCS
BOXJIMBOCTI 300py Ta aHamizy noTped KOPUCTyBayiB, a TaKOXX BKJIIOUCHHIO
IHTEPaKTUBHUX €JIEMEHTIB Ul MiABUIICHHS e()EeKTUBHOCTI HaB4YaHHA. BHoKpemiieHo
dbakTopu BIUIMBY Ha sKicTh mporecy ctBopeHHs IEIl. Ha ocHoBi moOymoBaHoOi
CEMAaHTHYHOI Mepexi 3B’SA3KiB MK (akTopamMu CHHTE30BaHO ONTHMAIbHY
OaraTopiBHEBY MOJIe/Ib MPIOPUTETHOTO iX BIUIMBY Ha SKICTh EJIEKTPOHHOIO
H1pyYHHKA.

OnmucaHo KJIIOYOBI €TalmM MpOLECy TMPOEKTYBaHHSA, 30KpeMa, BHOIp
ONTUMAIBHOI MIATPOPMHU Ta KOHTEHTY, PO3pPOOKY IHTEPAKTUBHUX EJIEMEHTIB Ta
TeCTyBaHHA ToToBoro mpoaykry. CtBopeHo mnpototumn IEIl y d¢opmari kuwmra-
nomatok Ha ocHOBI (perimBopky Angular JS, HTML, CSS Ta pi3HOMaHITHHX
i IKTIOYCHUX cepBiciB. JaHuil 10AaTOK JOCTYIMHUN HA Pi3HUX MPUCTPOSIX HE3AIEIKHO
BiJl omepariitHoi cucreMu. BiH 103BosiE 0aBaTH TEPMIiHU JIO0 CIIOBHHUKA, JT0JAaBaTH
Ta BHUAAJATH 3aKJIagKd, 3A1MCHIOBATH TMOMIYK 3a cjoBoM. JlomaTok Mae psif
IHTepaKTUBHMX eJieMeHTiB. Cepel HHMX MOXKHAa BUIUIMTH TiNEpHOCUIAHHS,
CILJIMBAIOYl MiJKa3KHU, BIKHA 13 JIOJATKOBOKO 1H(OpPMAIIIEI, SK1 3 SBISIOTHCSA MICIs
KJIIKy Ha iMeHI HayKoBIs. CTBOpPEHHMI MPOTOTHUI J03BOJISIE€ MPOBOAUTH TECTYBaHHS,
MICIIS 3aBEPIISHHsI SKOTO BUJA€ PE3yJbTaT BIAMOBIIHO J0 MPAaBUIBHOI KIJIBKOCTI
BIMIOBiIeH. Pe3ymbTaT JIOCTIDKEHHS MOXE CIyryBaTH 0a30BOI0  BEpCI€r0
MalOyTHROTO  €JIEKTPOHHOTO  MIAPYYHHKA, 10 MoTpeOyBaTMMe  3HAYHUX
JOOTpaIfoBalb, MO0 OOyMOBIATh HacTymHi Bepcii. Cepel HUX MOXKHA BUAUTUATH
aBTOpHU3allll0, JO0JaBaHHS KOMEHTapiB, IfOp Ta HOBUX IHTEPAKTHBHHUX €JIEMEHTIB
TaKUX, SIK IHTEpaKTHUBHA KapTa, BOyaoBaHux 3D 00’exTiB Ta iH.

Po3po0nennii mpoTOTHN €MEeKTPOHHOTO TMiAPYYHHUKA TEMOHCTPYE MOTEHIIAN
1HTEpaKTUBHOI (JOpMU HABYAHHS Ta MiJBUILY€E €(PEKTUBHICTh 3aCBOEHHS MaTepiaiy
y4HsAMH. BiH MICTUTh BI3yalbHO TIPUBAOIUBUN JW3allH Ta 1HTEPAKTHBHI
MYJIbTUMEIINHI €JIEeMEHTH, TakKl sSK 300paKeHHs, BIJIEO Ta ayai0 3alKuCcH o
3a0e3Meuy0Th aKTUBHE Ta OLIbII TITMO0KE 3aCBOEHHS MaTepiay.
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