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MixHaponHa HayKoBO-TIpakTH4YHa KoH(epenmis «[Hdopmarnzanis ocBitn Ykpainu. IKT y
BHUINUX HABUAJIBHUX 3aKiagax» MpoBoauThes mouwmHarodu 3 2001 poky. Ilporsrom msoro wacy
TemMaThka KoH(epeHIil oXoIuToBana pi3HI acmekTh iHdopMaTH3alii OcBiTH, 30KpeMa
KBaJTiiKaIliifHi BAMOTH 3 KOMII FOTEPHOI TPaMOTHOCTI y CUCTEMI JIepKaBHOI CITy>KOH, OCBITi, HayII,
BUpOOHUITBI, iH(DpacTpykrypa BukopuctanHs IKT B HapuaspHOMY Tmpoleci; BHUKIAJaHHS
iHQOpPMATHKM B IIKONI Ta BHIIMX HABYAJNBHUX 3aKJaJiaX; BUKOPHCTaHHS iH(MOpMaLiiHIX
TEeXHONOriH y 1mkoiai Ta BH3 y mporieci BUBYCHHS PI3HUX IUCIUIUIIH; MUTaHHS MIATOTOBKH 1
MEPEiAroTOBKM  BUKJIAJadiB, pPO3POOKH, BIPOBA[HKCHHSA Ta CYOPOBOAY IPOrPaMHOIrO
3a0e3MedyeHHs] HaBYaJILHOTO MPU3HAYCHHS, PO3BUTKY ITUCTAHIIIMHOI OCBITH Ta iH.

[Ipotsarom ocTraHHIX TPHOX POKIB Ha KOH(EpeHIli aKTUBHO OOrOBOPIOBAIMCH IHTAHHS
B3aemonii IT-mimnpuemcTB 1 yHiBepcureriB, Tpancdep 3Hanp BH3-xommnawnis, xommnanis-BH3,
PO3pOOKH, IO BEAYTHCS YHIBEPCHUTETaMU JUIS IPHUKIAIHUX JIOMEHIB, CIICIiaIbHUX IMPEIMETHO-
OpiEHTOBaHUX HaBYAIBHUX cepenoBuil. Tomy Ha kKoH(epeniii 2010 poxky Oyio BUpIlIEHO 3MIHUTH
ii Ha3By 3 METOIO OUTLII TOYHOTO O3HAYCHHS TEMATHKH.

The international theoretical and practical conference “Informatization the education in
Ukraine. IT in higher education” has been held since 2001. During this time the subject matter of
the conference covered various aspects of Informatization of the education, particularly eligibility
requirements to the computer literacy in the system of public service, education, science; the
infrastructure of IT is used in training; teaching informatics at schools and in the institutions of
higher education; employment of IT at schools and universities in the course of studying various
disciplines; issues of training and retraining teachers; development, implementation and
maintenance of software educational purposes; development of distance learning and others.

During the last three years at conferences it was discussed actively such issues as
cooperation of IT companies and universities, transfer of attainments (universities — companies,
companies — universities), development that are conducted by universities for applied domain,
special object-oriented educational environment. That is why at the conference 2010 it was
decided to rename it for the purpose of more accurate definition of the subject matter.

MexayHapoaHas HaydHO-TIpakTHueckas koHdpepennus «adopmaTuzanus obOpazoBaHHS
VYxpannsl. UKT B BeICIINX y4eOHBIX 3aBeJeHUAX» MpoBoauTcs HaunHas ¢ 2001. Ha mpotskennn
3TOr0 BPEMEHM TeMaTHKa KOH(PEPEHIIMW OXBaThlBaJla pa3HbIC acCHeKThl HHQOpMaTH3AIUU
00pa3oBaHUs, B YaCTHOCTH KBaIM(UKAIMOHHBIE TPEOOBAaHMUS K KOMIIBIOTEPHOH T'PAaMOTHOCTH B
CHCTEME TOCYIAapCTBEHHOM CIyXObl, 00pa3oBaHMH, HayKe, IPOU3BOJCTBE; HH(ppacTpykTypa
ucnonbzoBanus UKT B ydeOHOM mpoliecce; mpenogaBaHne MH(QOPMATHKH B IIKOJE W BBICIIHX
YUeOHBIX 3aBEICHUX; HCIOIb30BaHHE WH(MOPMAIMOHHBIX TEXHOJOrMi B mKkoile u BY3e B
Mpolecce M3y4yeHUs pasHbIX JUCIHUILINH; BOMPOCHI TMOATOTOBKM M MEPErnoArOTOBKH
npenojaBarencii; pa3paOOTKH, BHEAPEHUS M COMPOBOXJICHHS IMPOrpaMMHOI0 oOOecredeHus
y4eOHOr0 Ha3HAYCHHS, PA3BUTHS JUCTAHIIMOHHOTO 0Opa30BaHUs H JIp.

B Tedyenue mocinemHUX Tpex JeT Ha KOH(EPEHIMH aKTUBHO OOCYKIANNCh BOIPOCHI
B3ammonericteust UT-mpennpusituii 1 yHuHBepcuteToB, TpaHcdep 3HaHumit BY3-kommnanws,
komraHus-BY3, pa3paOoTku, KOTOpble BEOyTCsl YHUBEPCHUTETAMH ISl TMPUKIAIHBIX JOMEHOB,
CIIEUANILHBIX TPEAMETHO-OPUEHTUPOBAHHBIX yueOHBIX cpen. [ToaTomy Ha koHbepeHumu 2010
roza ObLIO PEIIEHO U3MEHUTH €€ Ha3BaHUE C LIENIbI0 00JIee TOYHOrO ONPE/ICICHNUS TEMATHKH.
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PREFACE

It is our pleasure to bring you the volume of the seventh edition of the International
Conference on ICT in Education, Research, and Industrial Applications: Integration,
Harmonization, and Knowledge Transfer (ICTERI 2011) held at Kherson, Ukraine on May
5-7,2011.

ICTERI 2011 is concerned with several interrelated topics that proved to be vibrant
for the research and industrial communities judging by the number of submissions we have
received this year:

e [CT infrastructures, integration and interoperability

e Machine Intelligence, knowledge engineering (KE), and knowledge management
(KM) for ICT

e Cooperation between academia and industry in ICT

e Methodological and didactical aspects of teaching ICT and using ICT in
education

This year we gave a particular encouragement to the submissions that facilitate
bringing together academics and practitioners interested in the technological advances and
business applications of Information and Communication Technologies and
Infrastructures. Therefore, the call was primarily targeted to real world applications;
highlighting the benefits of research results or experience for industry and services, in
addition to academic world. Papers describing advanced prototypes, systems, tools and
techniques and general survey papers indicating future directions were also encouraged.

We were lucky to attract quite a substantial number of submissions — a total of 128
— which broadly fell down into the four genres: full research papers (39), short research
papers (61), discussion or problem analysis papers (15), and the papers on industrial
experience or case study (13) — evenly covering the themes of the conference scope.

Out of those we have selected 11 top quality and most interesting papers to be
published in international volume of the conference proceedings and 19 articles for
publishing in Ukrainian scientific magazines. For presentation at the conference were
selected 70 papers and abstracts, among them 31 session reports, 34 poster presentations
and 5 round table discussions. The overall acceptance rate was therefore 55% percent.

In addition to those selected publications we invite speakers: keynote speaker Prof.
Costin Badica (the invited paper on Dynamic Negotiations in Multi-Agent Systems for
Disaster Management), Prof. Heinrich Mayr (the abstracts of the invited talks on Integrated
University Information Systems and Information System Strategy) and Prof. Alexander
Letichevsky (the abstracts of the invited talks on Insertion Modeling and Its Applications).

The conference would not have been possible without the support of many people.
First of all we would like to thank the members of our Programme Committee for
providing timely and thorough reviews, and also for being cooperative in doing additional
review work. We are also very grateful to all the authors who submitted papers to ICTERI
and thus demonstrated their interest in the research problems within our scope. We would
like also to thank the local organizers of the conference whose devotion and efficiency
made ICTERI a very comfortable and effective scientific forum.

Vadim Ermolayev
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TEMATHKA KOH®EPEHIIII

VII Mixnapoana HaykoBo-nipakTHuHa koHpepeHuis «IKT B ocBiTi, 1OCHIKEHHIX
ta igycrpianbHux gogatkax» (ICTERI 2011) cnpsmMoBana Ha 00’eTHaHHS 3YCHJIb YYEHUX
1 TMpaKTUKIB, 3alllKaBJCHUX B TEXHOJIOIIYHUX JOCATHEHHSAX Ta Oi3Hec-70/1aTKax
1H(bOpMAIIITHO-KOMYHIKAIIMHIX TEXHOJIOTHA Ta IHPPACTPYKTYpPH.

Mu npomnoHyBaiM TpEACTaBUTH 3aBeplIeH] 1 He3aBeplIeHl JOCIIIKEHHS,
OOrOBOPHUTH ICHYIOU1 TEXHIKM Ta MIXOIU 10 PO3B’A3aHHS MPOOJIeM, MPEICTaBUTH JOCBIL
po3pobok B iHmyCcTpii. 30Kpema, ajie HE BUKIOYCHO, MU MPOMOHYBAJIW MPEICTABUTH
poOOTH 32 HACTYTHUMH TEMaMHU:

IKT ingppacmpyxkmypa, inmezpauin ma inmeponepadenvHicmo
XMapu JaHUuX.

[ndppacrpykrypu Grid.

Web cepgicu Ta po3noiieH1 009UCIeHHS.

Semantic Web Services.

Xopeorpadis Ta OPKECTPOBKA CEPBICIB.
BucokonpoaykTuBH1 00UnCIEHHS.

Po3noBcrokeH1 KoMIT I0T€pPH1 TEXHOJIOT .

Posnoaineni cxoBuia 1anux 1 6i3HeC-aHAIITHKA.
[TapanenbHi 00YUCIICHHS.

ATEHTHI1 CUCTEMH ISl IHTeTpallii Ta iHTeponepadeaTbHOCTI.

Inmenexmyanvni cucmemu, inycenepia 3nans (13), i ynpaeninnsa snauuamu (Y3)
6 canysi IKT

e Meronomnorisa I3 ta V3.

e HayxoBa moaens i mpeactabienss [IKT qonaTkiB Ta CyMDKHHUX TalTy3€i.
CrniBpoOITHULITBO, 3aCHOBAaHE Ha 3HAHHAX, PO3MOBCIOKEHHS 3HaHb
1 €BOJIIOLIIS 3HAHb.

[TepenoBi MmoBH 1 3acO00M MOIETTIOBaHHS 3HAHD.

OcHoBu 13 Ta V3.

InTenexryansui npomapku (Layered intelligence) B 13 ta V3.
[ToxomKxeHHs, HaIHICTh 1 JOBIpa B Y 3.

VY3 u I3 g cniBpoOITHUITBA 1 MIATPUMKU TPUMHATTS PilLIEHb.
Posnoaineni, HabnukeH1, BeiaukomaciitabHi oorpyntysanss B IKT.

B3aemooia mine BH3 ma komnaniamu 6 zanysi IKT
e VmpaBiiHHS  CIOUIBHUMU  HAyKOBO-IIPOMHUCIOBUMHU  JOCIIKEHHSAMU
1 po3poOKaMH.
e Buxopucranns IKT mns B3aemonii yHIBepcHTETIB 1 BHUpPOOHHLITBA Ta
Tpanchepy 3HaHb.
e IuayctpianeHuit gocig Bukopuctanus IKT Ta 3HaHHS TEXHOIOTIH.

Memoouuni i oOuoakmuyHi acnekmu Ha64aHHs i penemumopcmea na 6aszi IKT

e Crnextp npodeciiinoi kBanidikanii: moTpedU pUHKa Mpalli, BIUIMB pUHKA
npaiii Ha (opMyBaHHSI KOMIIETEHTHOCTI BUITYCKHHKIB.

e JlepxaBHi crangaptu niarotoku IT ¢axiBiiB: 0amaHc MDK TEOPETUUHOIO
1 MPAaKTUYHOIO MIATOTOBKOIO; KypCH 3a BUOOPOM — IO i€ TaKe?

e Ominka sxocti miarotoBku [T daxisiis.

e Vwuacte yHiBepcuteTiB y miaroroBmi IT mpodecionaniB 3a 3amoBICHHSIM
PHUHKY Iparil.



IKT iHcTpymMeHTHM Ta cepenoBuila s HpoQecifHOro HaBYaHHS
B YHIBEpCUTETaX.

Komn'toTepHa maTemaTrka Ta MOJEIIOI0Y1 CUCTEMHU B OCBITI.

IKT migTpuMka mapagurMd KOMIIETEHTHOCTI Ta HAyKOBOTO MIJIXOLY
B OCBITI.

Mikpokomn'toTepHi JlabopaTopii B Tajly3l OCBITU (IPUPOJHUYI HAYKH,
MaTeMaTHKa, MOBH, IH)KCHEPIs Ta 1HIII1).

IKT migTpumka  BIpTyaJlbHUX  OCBITHIX  TOBAapuUCTB  (COLIAJIbHUM
KOHCTPYKTUBI3M 1 KOHCTPYKTUBHUH MIIX1]1).

AnanTuBHE KOMIT'IOTEpHE TECTYBaHHS 1 CUCTEMH MOHITOPHUHTY Yy cdepi
OCBITH.
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CONFERENCE SCOPE

The 7th International Conference on ICT in Education, Research, and Industrial
Applications (ICTERI 2011) aims to bring together academics and practitioners interested
in the technological advances and business applications of Information and
Communication Technologies and Infrastructures.

We solicited full research, work-in-progress, discussion papers and industry
experience reports. In particular, but not exclusively, we solicited papers within the
following topics:

ICT infrastructures, integration and interoperability
Linked Open Data and Data Clouds.

Data Grids and Grid Infrastructures.

Web Services and distributed computing.
Semantic Web Services.

Service choreographies and orchestrations.

High performance computing.

Ubiquitous computing.

Distributed data warehousing and business intelligence.
Concurrent computation.

Agent systems for integration and interoperability.

Machine Intelligence, knowledge engineering (KE), and knowledge management
(KM) for ICT
e Methodologies for KE and KM.

e Knowledge models and representations in ICT applications and related

domains.
e Knowledge based collaboration, knowledge distribution, and evolution of
knowledge.
Advanced knowledge modeling languages and tools.
Foundations of KE and KM.

Layered intelligence in KE and KM.

Provenance, reliability and trust in KM.

KM and KE for collaboration and decision support.
Distribute, approximate, large-scale reasoning in ICT.

Cooperation between academia and industry in ICT
e Management of joint academic-industrial research and development.
e Deployments of ICT for academic-industrial cooperation and knowledge
transfer.
e Industrial experiences in using ICT and knowledge technologies.

Methodological and didactical aspects of teaching ICT and using ICT in education

e Spectrum of professional qualifications: labor market needs, the impact of
the labor market on the formation of the graduates’ competences.

e Standardization of IT specialists’ training and specializations: balance
between theoretical and practical training; elective courses — what is it?

e (Quality assurance of IT specialist training.

e Participation of universities in professional retraining and life-long training
on demand of the labor market.



ICT tools and environments for professional training at universities.
Computer mathematics and modeling systems in education.

Competence paradigm of education and research approach in education with
ICT support.

Microcomputer laboratories in education (Sciences, Mathematics,
Languages, Engineering etc.).

ICT support for virtual educational communities (social constructivism and
constructionism approach).

CAT (Computer adopting testing) and MS (monitoring systems) in
education.
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12:40

13:00
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14:00

ITPOI'PAMA

VII MixknapoaHoi HayKOBO-NIPaKTHYHOI KOH(pepeHuii
«IKT B ocBiTi, 10CTiT:KeHHAX Ta iHAYCTPiadbHUX J0JATKAX:
IHTEI'PALILISA, TAPMOHI3ALIA TA TPAHC®EP 3HAHDb»

Duration

11:10

11:20

11:40

12:40
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13:40

14:00

14:30

Plenary Day (05.05.2011)
Opening and Plenary Session - Aleksander Spivakovsky (Conference hall, Ne 256)
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Opening and Welcome

Conference Program -
the message from the
PC co-chairs

Welcome from the
Region and Officials

KEYNOTE: Multi-
Agent Technology for
Complex Systems
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prof. Aleksander
Spivakovsky

doc. Vadim
Ermolayev

(TBD)

Ph.D. Costin
Badica

Coffee break (hall Ne250)

Invited
TALK:Integrated

University Information prof. Heinrich C.

Systems and
Information System
Strategy

Dopmsbl
COTPYTHUYECTBA
VHUBEPCHUTETOB U
Ou3Heca: 4To
paboTaer, a 94ToO HET.
Ha ocnHoBe omnmITa
DataArt
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Future research
directions - the scope
for the next year
conference from the
PC co-chairs

Mayr

3aBuneiicKuit
Muxanin
CepreeBuu

Mykola
Nikitchenko,
Grygoriy
Zholtkevych

Affiliation

Kherson State Univ.,
Ukraine

Zaporozhye National
Univ., Ukraine

Software Engineering
Department, Faculty
of Automatics,
Computers and
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University of Craiova,
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Alpen-Adria-
Universitaet,
Klagenfurt, Austria

HcnomHuTeIbHBIN
mupekrop DataArt
(Poccuiickas
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National Taras
Shevchenko
University of Kyiv,
V.N. Karazin
Kharkov National
University



14:30

15:20
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08:30
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09:00

09:30

10:00

10:30

09:00

09:30

10:00

10:20

10:40

11:00

15:00

13:00

09:30

10:00

10:30

11:00

09:30

10:00
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Invited TALK: V.M. Glushkov
. . prof. Alexander .
Insertion Modeling Letichevsk Institute of
and Its Applications y Cybernetics, Ukraine
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Sessions Day 1 (06.05.2011)
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Session 1. Foundations and Methodologies
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Coffee Break
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12:00
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(full research paper)

Dmitriy Litvinov: On Optimization Criteria for Task Assignment in
Cluster and Wide-Area Computing (short research paper)

Evgen Kozlovsky and Hennadiy Kravtsov: About planning and
technologies of development of virtual laboratory in the distance
learning system (short research paper)

Nikolay Tkachuk, Alexey Vekshin, Konstantyn Nagorny and
Rustam Gamzaev: A lightweight approach to contact data
synchronization in mobile social networks (short research paper)

Session 4. Methodological and Didactical Aspects

Jlrommuna Kpasnosa: [IpoekTupoBanue, pazpadoTka u
HUCITOJIB30BAaHUC My.]'[BTPIMGI[HﬁHBIX O6yanOHIHX CHUCTEM
muciuiIuH Mmopcekoro npoduis (full research paper)

Larisa Sokolova, Victor Olevs'kyy and Julia Olevs'ka: Experience
with technology "cloud computing" for online products for school
education (case study paper)

Onexcannp Koararin: [legaroriune TecTyBaHHS y KOMIT IOTEPHO
opieHTOBaHii cuctemi nenaroriunoi aiarnoctuku (full research

paper)
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Session 5. ICT infrastrucrtures and Intelligent distributed systems

14:30

15:00
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Alexander Letichevsky, Vladimir Peschanenko, Alexander
Letichevsky Jr., Igor Blinov and Dmitriy Klionov: Insertion
Modeling System And Constraint Programming (full research

paper)

Tatyana Vlasova, Maryna Vladymyrova and Dmitry Shabanov:
Simulation of the Expanded Iterated Version of Game "the
Dilemma of the Prisoner" (full research paper)

Tpuyc IOpiit, Creuenko Inna, ['epacumenko Inna Ta I'punienko
Banepiii: [ndopmanilino-aHaniTHuHa CUCTEMA YIPABIIHHS
HaBuansHUM nporiecom BH3 (discussion paper)



15:30

14:00

14:30

15:00

15:20

16-00
16:30
19-00

08:30

09:00

09:00

09:20

09:40

16:00

14:30

15:00

15:20

15:40

16-30
18:30

09:00

13:00

09:20

09:40

10:00

Xpuctuna Cepena: Mepeska napTHEpCTBO B HABUAHHI JJIs1 OCBITSH
VYkpainu (full research paper)

Session 6. Methodological and Didactical Aspects

BixTopis Llapenko: BeOinap sik TeXHOJIOT1S HaBYAIbHOTO
CHIBPOOITHUIITBA YYHIB 1 BUMTENIB cepeHbO1 ko (discussion

paper)

Harania Ky3pmina tTa Okcana CtpyruHcbka: KoMmnereHTHICHHIM
MIAX1] 10 HaBYaHHS 1H(QOpPMAIIHUX CUCTEM 1 TEXHOJIOT1H
MaiiOyTHIX yuuTeniB ekonoMiku (full research paper)

IOpiit KoBanbuyk Ta Mukona Hikituenko: [lepenymoBu ta
3arajbHi 3acaJ i CTBOPEHHS HOBUX MariCTepChbKUX Mporpam 3
iHpopmatuku (short research paper)

Bacunb Yekypin Ta Onbra €roposa: Mogens 3acHOBaHOT Ha
3HaHHSAX aBTOMATU30BAHOI CUCTEMHU KEPYBaHHsI JIA0OPATOPHUM
MIPaKTUKYMOM CTYyJeHTIB (short research paper)

Coffee Break
Poster Session 1

Conference Dinner

Sessions Day 2 (07.05.2011)

Breakfast
Morning Sessions

Session 1. Foundations and Methodologies

Ipuna ['mymko: ExBiBaneHTHICTh y3araibHEHOI TaOJIMYHOT
anredpu, y3aralbHEHOIO YHCIEHHS PSJIKIB Ta y3arajJbHEHOTO
yucieHHs Ha goMeHi (short research paper)

Bacwip Uekypin Ta Oxcana Octpeit: Jlo MoeroBaHHS IPOLIECIB Y
HaBYAJIbHUX 3aKi1aziax 3 Bukopuctanasm metoaosoriid IDEF (short
research paper)

Banentun Tumodeen: ANroputM noucka BbIIIOJTHUMOMN
KOHBIOHKIIMH U €0 3BPUCTUYECKHE YCOBEpLIEHCTBOBaHUS (short
research paper)
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Anexcannp Mumus u Anekceit [Ipumak: Mcnons3oBanue
10:00 10:20 texHosoruu CUDA nns peuieHus 3ajjaun MoI€IMPOBaHUS CTyCTKa
AJIEKTPOHOB, JBMKYIIErocs B miiasme (short research paper)

Session 2. ICT Infrastructures, Integrartion, Interoperability
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INTELLIGENT TECHNOLOGIES AND METHODOLOGIES FOR
MEDICAL KNOWLEDGE ENGINEERING

Abdel-Badeeh Salem
Ain Shams University, Abbassia, Cairo, Egypt

Abstract. Medical Intelligent Systems (MISs) are concerned with the construction of
intelligent software that performs diagnosis and makes therapy recommendations.
Unlike other medical applications based on other programming methods such as
purely statistical methods, MISs are based on symbolic models of disease and their
relationship to patient factors. Many types of MISs exist today and are applied to
different medical tasks, e.g. generation alerts and remainders, diagnosis assistance,
and education. In the last years various intelligent technologies and methodologies
(ITM) have been proposed by the researchers in order to develop efficient MISs for
different tasks. ITM offer robust computational methods for accumulating, changing,
and updating knowledge (i.e. knowledge engineering) in intelligent systems. In
particular they enable users with learning mechanisms that help to induce
knowledge from raw data. ITM provide methods, techniques, and tools that can help
solving diagnostic and prognostic problems in a variety of medical domains. ITM are
used for the analysis of the importance of clinical parameters and their combinations
for prognosis, e.g. prediction of disease progression; the extraction of medical
knowledge of outcomes research; therapy planning and support; overall patient
management.

This paper presents some of the intelligent methodologies for managing and
engineering knowledge in medical knowledge-based systems. Some of the results of the
research that has been carried out by the author and his colleagues at the Medical
Informatics and Knowledge Engineering Research Unit, Computer Science Department,
Faculty of Computer and Information Sciences, Ain Shams University, Cairo, are
discussed as well. The paper covers the following topics: (a) knowledge representation
techniques from the knowledge engineering point of view; (b) expert systems
methodologies, rule-based and case-based reasoning; (c¢) producing knowledge with
intelligent data mining methodology; and (d) ontological engineering approach.

INSERTION MODELING AND ITS APPLICATIONS

Letichevsky A.

Glushkov Institute of Cybernetics, Academy of Sciences of Ukraine

The talk describes insertion modeling methodology, its theory, implementation and
applications. Insertion modeling is a methodology of model driven distributed system
design. It is based on the model of interaction of agents and environments. Both agents and
environments are characterized by their behaviors represented as the elements of
continuous behavior algebra, a kind of the ACP with approximation relation, but in
addition each environment is supplied by an insertion function, which takes the behavior of
an agent and the behavior of an environment as arguments and returns a new behavior of
this environment. Each agent can be considered as a transformer of environment behaviors
and a new kind of equivalence of agents weaker than bisimulation is defined in terms of the
algebra of behavior transformations. Arbitrary continuous functions can be used as
insertion functions and rewriting logic is used to define computable ones. The theory has
applications for studying distributed computations, multi agent systems and semantics of
specification languages.



ICTERI 2011

In applications to distributed system design we use Basic Protocol Specification
Language (BPSL) for the representation of requirement specifications of distributed
systems. The central notion of this language is the notion of basic protocol — a sequencing
diagram with pre- and postconditions represented as logic formulas interpreted by
environment description. Semantics of BPSL allows concrete and abstract models on
different levels of abstraction. Models defined by Basic Protocol Specifications (BPS) can
be used for verification of requirement specifications as well as for generation of test cases
for testing products, developed on the basis of BPS.

Insertion modeling is supported by the system VRS (Verification of Requirement
Specifications), developed for Motorola by Kiev VRS group. The system provides static
requirement checking on the base of automatic theorem proving, symbolic and deductive
model checking, and generation of traces for testing with different coverage criteria. All
tools have been developed on a base of formal semantics of BPSL constructed according to
insertion modeling methodology. The VRS has been successfully applied to a number of
industrial projects from different domains including Telecommunications, Telematics and
real time applications.

THE CODE EDITOR IN THE ARCHITECTURAL AND TECHNICAL
DESIGN STRATEGY OF THE INTERACTING COMPONENTS OF THE
PROGRAM DEMONSTRATION ENVIRONMENT WHILE
CONDUCTING COMPUTATIONAL EXPERIMENTS

Alferov E.

Kherson State University

Abstract. The paper presents an integrated environment for studying the course
«Basics of algorithmization and programming» (http://weboap.ksu.ks.ua), which
solves the problem of improving the efficiency of studying this important discipline.
We describe the design and development of new version of the program
demonstration environment, which allows execution of computational experiments to
study the complexity and majorizability of sorting algorithms. Much attention is paid
to the development component of the code editor. An architectural design strategy
was formed. It determines the solution components and their interactions. The
paper describes the technologies and products which were selected as a means for
implementing solutions.

Keywords: basics of algorithmization and programming, program demonstration
environment, code editor, computational experiment.

One of the most important steps towards improving the efficiency of study of the
course «Basics of algorithmization and programming» in higher educational
establishments is the development and implementation of software, using the same
methodology, and the interaction of all electronic tutorials.

In the integrated environment for the course «Basics of algorithmization and
programmingy not just learn lexical structures of the programming language, but also ways
of algorithmization and their wide use while solving tasks. It is also proposed together with
the study of theoretical material to carry out a computational experiment to study the
complexity and efficiency of algorithms. This kind of approach to content enhances
students' research activities, the fundamental subjective training of future professionals
through formal and logical display of cause and effect relationships and, as a result,
impacts on the motivation of students [1]. A computational experiment to study the
efficiency of algorithms is performed by using a special module «Program demonstration
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environment» from the integrated environment for course study of the «Basics of
algorithmization and programming».

Figure 1 shows the properties of the code editor in the new version of program

demonstration environment. The editor allows the user to open a search or sort system
collection algorithms. One can create one’s own collection of algorithms, which can be
saved on a personal computer. Parallel to this, one may save or open local files (extensions
.pas, .c, .java) with the program code in the appropriate previously selected programming
language.

l . l Collection of system |
Collection of users Code Editor L""—'J\(
. i .

Editing functmns

¥ !.l

Line numbering
- =
I 1,2,3,4,5,6,7,89,10,11,12,13,14,15,... |

Syntax Highlighting
& =T 2
%3 PASCAL |c\ £ |

Templates of algorithmic
structures

[ Types, Arrays, Operators, J Saving
Functions, Procedures, etc.

@tocompletellntellisely
(2

Saving
Local
File

Fig. 1. Above is shown the code editor possibilities
of the program demonstration environment.

In developing the new version of the «program demonstration environment» we

aim to create a software application that extends the range of opportunities for effective
learning of the basics of algorithmization and programming.
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TOWARDS THE QUESTIONS ON PLANNING THE DEVELOPMENT
OF THE DEPARTMENT COMPUTE CLUSTER

Baiev O., Didenko 1., Lazurik V., Mishchenko V.
V.N. Karazin Kharkiv National University

Abstract. The paper discusses hardware and software features of the mini-cluster
of the School of Computer Sciences, V.N. Karazin Kharkiv National University.

Keywords: computing system, cluster, CUDA

1. Introduction

The current state of science, technology and production determines the use of large
computational resources for the experiment result processing, modeling and the process
management. The GRID system integrating computer centers in various countries of the
world is created for solving this kind of problems [1]. The conception of the School of

Computer Sciences, V.N. Karazin Kharkiv National University (hereafter SCS) [2]

presupposes creating the scientific school that performs the experts and scientists training

in the field of radiation technology, artificial intelligence, data transmission systems.

Thereupon it is reasonable to create the cluster computing system [3], designed for testing

new methods and algorithms, and for learning the existing mathematical software

packages. Also implementation of several activities aimed at the joining the international

EGEE project [4] 1s of interest. The main goal of the EGEE project is the creation of the

GRID infrastructure available to scientists. In the present paper a description is given of

the hardware, software specifications and the test results of the heterogeneous computing

mini-cluster created on the basis of the laboratory of SCS cluster computing system are
demonstrated.

2. Cluster configuration

The system consists of one main and two compute nodes. If necessary the main
node can also be used for calculations. The cluster nodes are the IBM PC-compatible
multicore computers, interconnected by the Gigabit Ethernet network in a star topology.

There are 11 available cores for computing. In addition video cards GeForce GTS450

supporting the CUDA technology and allowing calculations using graphics processors are

installed on the two compute nodes.
The information on the configuration of the cluster nodes is given below.

1. Main node (head): AMD Phenom 9550 Quad-Core 2.20 GHz / RAM 4.00 GB / HDD
Samsung 250GB SATA;

2. Compute node #1 (compute-01): AMD Phenom 9550 Quad-Core 2.20 GHz / RAM
4.00 GB / HDD Seagate Barracuda 250GB SATA / Video Card GIGABYTE GeForce
GTS450 1024Mb (GV-N450-1G);

3. Compute node #2 (compute-02): AMD Phenom 8650 Triple-Core 2.30 GHz / RAM
4.00 GB / HDD Hitachi 250GB, SATA / Video Card GIGABYTE GeForce GTS450
1024Mb (GV-N450-1GI).

Cluster management is performed by the operating system (OS) Scientific Linux

5.5. Windows HPC 2008 R2 is the additional operating system installed for educational

purposes only and can be booted on request. The implementations of the Message Passing

Interface standard are installed on the cluster for both OS. Users gain the access to the

cluster remotely. In the main mode (Scientific Linux 5.5) the connection to the head node

is performed with the help of the protocols SSH, FTP. In the Windows HPC Server 2008

R2 mode connection is performed with the help of the HPC Cluster Manager, RDP, FTP.
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Testing the performance of the CSD mini-cluster is carried out using the test suite
for parallel systems LINPACK Benchmark [5]. The results are shown in Table. 1.

Table 1.
Test results for the computing cluster
OS Test Result
Windows Lizard(max) 35 GFLOPS
Linux LAPACK Benchmark 35 GFLOPS
Win/Linux GPU (theoretical) 2x600 GFLOPS

Thereby mini-cluster was launched at the Department of Computer Science,
V.N. Karazin Kharkiv National University and its performance was tested.
References
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Kaufmann Publishers, Inc., San Francisco (1999)
2. V.N. Karazin Kharkiv National University, School of Computer Sciences. http://www-
csd.univer,kharkov.ua.
3. W.P. Petersen, P. Arbenz: Introduction to parallel computing. Oxford University
Press, Inc., New York (2004)
4. Enabling Grid for E-scinecE, http://www.eu-egee.org/
LINPACK Benchmark, http://www.netlib.org/benchmark/hpl/

9]

NEURAL NETWORK FOR RECONSTRUCTION OF THE ELECTRONS
SPECTRUM BY MEASUREMENT OF THE DEPTH-CHARGE CURVE

Baiev O., Lazurik V.
V.N. Karazin Kharkiv National University

Abstract. The artificial intelligence methods for solving ill-posed problem of
reconstruction of the electrons spectrum from the distribution of the charge
deposition are considered. The comparative analysis is performed for different
neural networks types, for method of least squares and method of Tikhonov
regularization. The advantages of the radial basis function neural networks are
shown.

Keywords: inverse ill-posed problem, neural networks, spectroscopy

1. Introduction

Problem of energy distribution in electrons beam recovering from measurement the
depth-charge curve can be reduced to solving Fredholm integral equation of the first kind
[1]. For discrete form this equation can be written as:

Ay=f (1)

where, elements of matrix 4 are determined by known Fredholm kernel, sampling
type of electrons spectrum y(E) (the step AE should be chosen before start the problem
solving) and samples features of discrete f(x) (the step Ax is given in accordance with
measurer characteristics).

The solution of this inverse problem is ill-posed [1], so the inaccuracy of measuring
and the need for sampling affect the quality of data evaluation. In order to resolve the
problem special class of techniques are used. One of them is Tikhonov regularization
which is based on using a priori information about solution's smoothness and solution's
nearness to some vector. But these methods do not use physical constraints, e.g., domains,
correlations. Therefore, the results of these methods may have no the physical meaning
(method failure).
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In this work, a method based on neural networks (NN) is proposed to solve
equation (1). This proposition is based on two prerequisites. Firstly, the inverse problem
(1) 1s defined as problem of multidimensional functions approximation [2], which can be
solved by NN. Secondly, the existing computer model of the physical processes is used to
generate "input-output" pairs which are necessary for NN training procedure.

2. Experiment

Experimental determination of NN advantages for solving considered problem is
performed according to the approach described in the paper [3]. The approach consists of
three steps:

Sampling of noisy data. The algorithm contains the implementation of several
models of the environment: such as: electron beams spectrum, interaction of electron
radiation with target, depth-charge curve measurement.

Applying NN and conventional methods for data evaluation. Multilayer NN and
radial-basis function networks (RBF-nets) are contrasted with methods of least squares
(MLS) and Tikhonov regularization (MTR).

Statistical comparison of evaluation results. The deviation, variance, distortion of
determined spectrum, probability of method failure is used as effectiveness criteria.

In accordance to implemented models and algorithms the electron spectrum is
defined by vector of parameters E and each of the methods determines numerical value of
these parameters. The spectra is based on three different E, are used for NN training and
spectra based on two E, are used for methods comparison.

3. Conclusions

It has been shown, the effectiveness of approach based on RBF-nets for reconstruct
spectrum of electron beams from depth-charge curve. Results are based on computer
experiment which is used the physical models. The advantages of NN show itself in ability
to solve considered inverse problem without failures and get results with uncertainties less
than the MLS or MTR. But the results of RBF-nets contain systematic error (displacement
of the electron spectrum) as opposed to results of conventional methods.

On the ground of experiments series we can assume that the value of displacement
depends on networks parameter (spread) and spectrums which used for network training.
So the goal of the future research is to produce recommendation for choosing a training
data and parameters of networks.
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TOWARDS FLEXIBLE QUALITY-DRIVEN SOFTWARE PROCESSES

Bazhenov N., Sokolov B., Shekhovtsov V.
National Technical University “Kharkov Polytechnic Institute”

Abstract: Software development is a complex process composed from various
activities. Each activity requires specific resources. So the effective development
process model for specific project could be created on the basis of the efficiency
analysis for each activity. On the other hand, it is not often possible to find the right
process model that fits all possible project situations. This is especially true if we
consider the process which is driven by software quality as the understanding of
such quality differs among the projects. To resolve these issues we propose to
establish the situational framework to engineer quality-driven software process to
get the situational conceptual models of such processes tailored for the projects at
hand. We describe a fragment of such approach defined for the requirements
elicitation and requirements analysis phases of the software process.

Keywords: software process, software quality, situational method engineering

Software development is a complex process composed from various activities with
every activity requiring specific resources. As a result, the effective development process
model for specific project could be created on the basis of the efficiency analysis for each
activity. On the other hand, it is not often possible to find the right process model that fits
all possible project situations.

The problem of the controlled synthesis of the software process tailored to the
specific organizations and projects has been becoming more important due to the following
factors [3]: (1) software applications have become so complex that it is not possible
anymore to base major projects on the standard ready-made processes; (2) the budgets for
the software development have been becoming tighter so the reuse of once-established
process solutions and organizations-specific experience seems preferable.

To address the above issues, it is necessary to solve the problem of the synthesis of
the software process from the existing elements in accordance with the requirements to the
project at hand. A widely used approach to this problem is a situational method
engineering (SME) aimed at “designing, constructing and adapting methods, techniques,
and tools for the development of information systems” [1, 3] tailored to the problem at
hand. It allows assembling the situational processes out of the reusable fragments
(“chunks™) selected according to the particular criteria. As a result, it could be used to
create a framework for the synthesis of the specialized software processes matching current
project specifics, i.e. to solve the controlled synthesis problem.

We look at the two different quality-related issues for the situational method
engineering approach: (1) using the resource constraints and quality attributes of the
method fragments as a selection criteria to obtain a situational process with the optimal or
trade-off integrated quality meeting the resource constraints; this issue is related to the
quality of the software process itself and the corresponding software engineering artifacts;
(2) establishing the situational support for representing software under development (SUD)
quality in the software process on its different stages.

The core of the proposed approach is the integration of the SME framework into the
software process to receive its situational conceptual model. Such software process
components are considered as method chunks [4, 7], which are tailored and selected by the
SME engine. The selection of the development chunks composes the straight development
pipeline. To trace the state of the SUD at each process phase and sub-phase, and to prevent
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problems and mistakes wherever possible, we add the second pipeline — so-called feedback
loop. This feedback pipeline accumulates the feedback signals from both external
environment (corrected stakeholders’ needs and desires) and other phases of the process.

Each chunk is supposed to have its own resource needs. The chunk composition
could be formed as the fuzzy optimization problem. We could use normalized goal
function for each phase representing the distance to the desired resource supply for the
corresponding phase (aiming at minimizing these distances). After the solving of such
optimization problem we could get the resource usage plan for each chunk on the specified
iteration.

Every chunk is accompanied by a set of quality attributes [8]; for these attributes to
affect the chunk selection they must be quantified and normalized. To do so it is possible
to use expert-judgment-based techniques or benchmarking [5, 6].

To address chunk negotiation problem, we propose to use Glushkov’s systemwise
optimization [2] methodology, which proposes to apply an approach altering the system
goals to reach the feasible solution in the criteria space.

In future, we plan to formulate the technique for quantifying the integrated quality
of the particular method chunks, establish more detailed method engineering strategies for
the selected phases, implement the software prototype supporting the method and test its
application on the real case studies.
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MODEL OF E-LEARNING SYSTEM FOR INFORMATION SECURITY
ANALYSIS

Chekurin V."? Budik 0.’

1. Pidstryhach Institute for Applied Problems of Mechanics and Mathematics,
2. Lviv Polytechnic National University

Abstract. In the paper e-learning system (ELS) generalized structural model has
been considered. The model assumes the implementation of ELS with the use of
Web, GRID and cloud computing technologies and is aimed at information security
analysis. The structure of the e-learning system involves computer infrastructure, an
e-learning platform, information resources, and human resources. The e-learning
platform includes special-purpose hardware, system and applied software, and a
security system. The system software consists of user interface, learning content
management system, learning management system, and communication module.
These elements’ structures and functions have been considered in detail. Some
specific security problems were reviewed.

Keywords: e-learning, e-learning system, information security, security analysis,
security threats

E-learning as a form of distance education is widely used now [1]. There are
various approaches to e-learning systems (ELS) structure, for instance Web-based
Instructional System (WbIS) [2], UKeU eLearning framework [3], Concept for higher
education information systems in Croatia [4] etc. Though theoretical foundations of ELS
functioning, understanding their structure, and approaches to building them have not been
finally formed yet, we can analyze the threats to information security of these systems
using generalized models of these systems.

ELS is a scalable system that can operate on a single computer, local and/or global
networks in Web-, GRID- or/and cloud computing environments. Taking into account the
structural model of Web-based Instructional System (WbIS) [2], UKeU eLearning
framework [3] and the needs of ELS information security analysis we consider the e-
learning system as a framework which consists of four principal parts — computer
infrastructure (CI), e-learning platform (ELP), information resources (IR) and human
resources (HR) (see fig.1).

The distinctive feature of our model is that we added the security subsystems in
ELS. CI is equipped with a conventional security system, which provides protection
against the common threats. The security system of ELP (SSELP) protects ELS from
specific threats which are cannot be eliminated by the security system of the CI. It unites
hardware, software and administrative security mechanisms for ELS security policy
realization. It manages profiles of ELS users, provides identification, authentication, and
authorization of the users in e-learning system, registers events for security audit purposes,
and protects the information resources and ELS from specific internal and external threats.
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Fig 1. Model of an e-learning system
for information security analysis

SSELP is intended for resisting specific threats realizable through ELP, IR and HR.
Prior to creation of SSELP we need to develop a security policy for it, establish security
requirements and form the specification, choose and validate appropriate security
mechanisms. But before these we have to reveal specific security threats.

In the paper we identify and classify some of the specific threats. We put them in
the table which includes the name of the threat, its description and ELS components where
it can be realized. We reviewed such threats as fake assignments, exam cheating,
unauthorized result interception, access to courses without paying for it and the others.

In future, we are going to develop a method of security level evaluation for the e-
learning system, the security policy, specifications, and security mechanisms for the ELP
security system, models of attackers for different user types — the students, the teachers, the
authors, the educative and system administrators, and a model of a security system for
ELP.
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SPECIALIZED WAREHOUSE OF SEMISTRUCTURED DATA FOR
SCIENTIFIC AND EDUCATIONAL PURPOSE

Kebkalo O., Lukashevskaya L., Mykhailiuk A., Ohnivchuk L.,
Snizhko M., Tarasenko V.

National Technical University of Ukraine “Kyiv Polytechnic Institute”,
Borys Grinchenko Kiev University.

Abstract: An approach to organizing universal programming environment, intended
to form the departmental document-oriented data warehouse of the educational
institution, is offered in the article. Available possibility of individual design of
business logic that is generally characteristic for educational activities. The concept
of specialized warehouse of semistructured data is based on the logical model
“object-attribute-value”, which allows not only to store electronic documents with a
different sets of attributes, but also to maintain the dynamics of these sets.
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One of the most urgent tasks of educational institutions is formation and
arrangement of their own electronic information resources. An approach to organizing
universal programming environment, intended to form the departmental document-oriented
warehouse of semistructured data of the educational institution with possibility of
individual design of business logic that is characteristic for educational activities, is offered
in the report.

The concept of specialized warehouse of semistructured data is based on the logical
model “object-attribute-value”, which allows not only to store electronic documents with
different sets of attributes, but also to maintain the dynamics of these sets. Thus, the
information base of the system allows to accumulate and process essence of any structure
(with an arbitrary number and types of attributes). Particular information resource within
the warehouse is considered as a subset of documents, where document is an arbitrary set
of attributes and their values.

Delimitation of permissions for work with resources is based on the so-called
patterns. Pattern is a set of conditions for attribute values of documents, which allows to
select the necessary segment of resources. Access levels are determined to resources
(guest, moderator etc.) for the program implementation of data warehouse (henceforward
— system). Each access level consists of a set of access modes, each of which is linked to
a pattern. It is possible to select and assign any combination of access levels to different
resources owing to inclusion of user in an arbitrary collection of user groups.
Appropriateness of documents to a pattern (pattern matching for documents) is determined
dynamically during the work in each of the modes.

The architecture of the data warehouse software, which consists of the following
subsystems, is detailed in the report.

- Information base (storage subsystem of information resources) is responsible for
maintaining the information resources used by other system modules.

- Administration subsystem provides support for sessions, customization of patterns,
delimitation of permissions based on patterns in each access mode for different resources.

- Data entry subsystem 1is responsible for storing and updating content of the
information base.
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- Search subsystem provides cataloging, search operations and the establishment of
associative links.

- Data processing subsystem implements analytic text processing, serves custom
modes for document processing and statistical processing of data.

- Visualization subsystem provides the organization of interactive user interface.

A characteristic feature of the system is the ability to maintain high dynamic of the
logic circuit of data.

The report contains a detailed description of the system. The following modes of
system functioning are provided for users: the mode for adding and editing documents, the
mode for document review, the mode of adaptive cataloging, the administration mode.

Capabilities in the mode for adding and editing documents: adding, editing,
deleting, grouping and ungrouping attributes; adding, editing documents (including and
excluding attributes, establishing and editing values, saving the changes).

Capabilities in the mode for document review: review of full set of attributes of the
document and their values; review and printing the document as an any form of all
patterns, for which the document is matched; review, printing and downloading of files,
associated with the appropriate attribute type; moderating, closing, transition to editing,
deleting the document; review of the documents, which are connected to current by
associative links.

Capabilities in the mode of adaptive cataloging: selecting documents for further
review; search by values and content of attributes; review of document processing reports;
systematization and printing of reports and the list of documents.

Capabilities in the administration mode: adding, editing and deleting of information
system objects (attributes, templates, user profiles, etc.); setting the display order of
document attributes on viewing and editing a set of attributes of a template; constructor of
formulas, constructor of review document forms and report forms.

Further investigation and development are conducted in the direction of creation of
universal tools for interactive formation of advanced business logic as a part of software
data warehouse.

INFORMATIONAL DISTRIBUTION SYSTEM OF PEDAGOGICAL
SOFTWARE

Kruglik V.
Kherson State University

Abstract. One of the approaches to building distribution systems of pedagogical
software is considered. The results of researches on conceptual, architectural and
technological issues of software maintainability are represented. User and system
requirements to product updating systems are described. Architecture of the entire
updating system and its components are considered. Interaction of basic
components of the system is described. Also, the aspects of the users’ feedback
organization are revealed.

Keywords: Informational system, updates, feedback, distribution, software
product.

Kherson State University is one of the leading manufacturers of pedagogical
software on mathematics and informatics in Ukraine. Since 2000, there were developed
more than 10 software products, labeled by the Ministry of Education and Science of
Ukraine, and used in more than 2000 rural schools in Ukraine. Nevertheless, the issues of
software distribution among parents and its popularization abroad don’t lose their actuality.
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Thereby, the problem of informational, technical and methodical support of pedagogical
software appears. The necessity for this problem to be solved sets a range of tasks, to
solving which this research is dedicated.

The tasks, which were set in the process of solving, are the following: to develop
concept and architecture for the distribution and supporting system, to choose the
technology of the realization and realize this system.

Informational distribution system consists of such subsystems: a website with
products descriptions, updating system, customer supporting system, billing system. Parts
of the subsystems are inter-integrated.

The website provides opportunity for users to register in the system, choose
products for using and communicate with developers. Moreover, the website provides the
interface to the billing system for users. In addition, the website provides webservices for
other subsystems to exchange the information.

Updating is one of the actual tasks of software products maintenance. The updating
system is a package of software modules, designed for automatic update of main modules
of a software product. The main task of the updating system is to support integrity and
operability of a software product by synchronizing its software modules and configurations
with reference data.

The updating system consists of 2 parts: server side and client side. Server side
represents server software that provides permissions control on getting updates, publishing
of reference files and configurations, interaction with a client side. Client side represents
an additional module to the main software, which can interact with updating server, check
the necessity of update on the basis of the data, received from the server, request needed
update from the server.

Security of data transfer is assured by a digital signature of all necessary requests.

Architecture of the system consists of three structural components: updating system
website server, updating system file server, updating system clients.

Protection of the software local copy from cracking or unauthorized use is also one
of main tasks of the updating system and intersects with it functionally. Every launch of
the software product is followed by the updating system checking the integrity of software
files by comparing them to reference ones, and in case reference files are changed, the
program doesn’t launch. A user gets a notification about a needed update for the software,
and during this process changed files are replaced by reference files.

Another important task of the updating system is organization of a dialog between
the manufacturing company and users. This task is solved by the subsystem of customer
support. A user has a possibility to send the request to developers, while developers can
inform their users about the events that took place.

Billing subsystem provides financial information operation, adjusts users’
permissions for products updating, and ensures receiving electronic payments.

Using the informational system, described above, allowed solving the task of
software distribution and support. In addition, this solution can be used to support almost
every type of software.
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INSERTION MODELING SYSTEM AND CONSTRAINT
PROGRAMMING

Letichevsky A.l, Letichevskyi O.l, Peschanenko V.Z, Blinov I.Z, Klenov D’
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Abstract: The article is focused on research of possibilities of insertion modeling -
the technology of system design founded on the theory of interaction of agents and
environments. In our research work we use the Insertion Modeling System IMS,
created at Glushkov Institute of Cybernetics of National Academy of Sciences of
Ukraine in cooperation with Kherson State University. We investigate properly the
IMS as a tool of solving of varied tasks, but the main task of it is the methodology
and ideas of constraint programming. So, the article is devoted to the insertion
modeling system IMS and constraint programming. The description of methodology
of constraint programming as well as the identification of the constraint of particular
task-examples is posted in the article. Also all stages of Constraint Satisfaction
Problem (CLP) are showed herein, such as: identification of finite set of variables;
identification of function which maps every variable to a finite domain; getting of
finite set of constraints. The task-example is solved by some different approaches of
insertional modeling, also it is showed the advantages and disadvantages of each
way. Generalization of constraint programming usage in insertion modeling is
described in the last section of the present article. In conclusion it is given the
information about prospects and opportunities of using IMS with constraint
programming methodology in course of solving of different scientific problems.

Keywords: insertion modeling, constraint programming, algebraic programming,
constraint.

This paper is focused on problems of insertion modeling and constraint
programming and their practical implementation. Insertion modeling is the approach to
modeling complex distributed systems based on the theory of interaction of agents and
environments . First time the theory of interaction of agents and environments was
proposed as an alternative to well known theories of interaction such as Milner’s CCS and
pi-calculus , Hoare’s CSP , Cardelli’s mobile ambients and so on. The idea of
decomposition of a system to a composition of environment and agents inserted into this
environment implicitly exists in all theories of interaction and for some special case it
appears explicitly in the model of mobile ambients.

Another source of ideas for insertion modeling is the search of universal
programming  paradigms such as Gurevich’s ASM, Hoare’s unified theories of
programming , rewriting logic of Meseguer . These ideas were taken as a basis for the
system of insertion programming developed as the extension of algebraic programming
system APS. Now this system initiated the development of insertion modeling system IMS
which started in Glushkov Institute of Cybernetics. The development of this system is
based on the version of APS enhanced by the former student of the author V.Peschanenko.
The first version of IMS and some simple examples of its use are available from. To
implement the insertion model in IMS one must develop insertion machine with easily
extensible input language, the rules to compute insertion functions and a program of
interpretation and analyzing of insertion models.

Insertion model of a system represent this system as a composition of environment
and agents inserted into it. Contrariwise the whole system as an agent can be inserted into
another environment. In this case we speak about internal and external environment of a
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system. Agents inserted into the internal environment of a system themselves can be
environments with respect to their internal agents. In this case we speak about multilevel
structure of agent or environment and about high level and low level environments. The
main component of insertion machine is model driver, the component which controls the
machine movement along the behavior tree of a model. The state of a model is represented
as a text in the input language of insertion machine and is considered as an algebraic
expression. The input language include the recursive definitions of agent behaviors, the
notation for insertion function, and possibly some compositions for environment states.

Two kinds of insertion machines are considered: real type or interactive and
analytical insertion machines. The first ones exist in the real or virtual environment,
interacting with it in the real or virtual time. Analytical machines intended for model
analyses, investigation of its properties, solving problems etc. The drivers for two kinds of
machines correspondingly are also divided on interactive and analytical drivers.

Interactive driver after normalizing the state of environment must select exactly one
alternative and perform the action specified as a prefix of this alternative. Analytical
insertion machine as opposed to interactive one can consider different variants of making
decision about performed actions, returning to choice points (as in logic programming) and
consider different paths in the behavior tree of a model.

Input language of insertion machine is used to describe the properties of a model
and its behavior. This description consists of the following parts: environment description,
behavior description (including the behavior of environment and the behaviors of agents),
and insertion function.

Constraint programming is a powerful paradigm for solving combinatorial search
problems that draws on a wide range of techniques from artificial intelligence, computer
science, databases, programming languages, and operations research. Constraint
programming is currently applied with success to many domains, such as scheduling,
planning, vehicle routing, configuration, networks, and bioinformatics. As with any other
computational approach, all problems are amenable to be tackled with Constraint
programming; notwithstanding, there are some types of problems which can be solved with
comparatively little effort using Constraint programming based tools. The problems of
constraint programming, where a main goal is behavior of the system, is the closest to the
insertion modeling.

So, in general case, insertion machine for constraint programming should use:

1. Assertion constraints agents action in agent behaviour and initial state.
2. Environment description should have non empty section constraints.
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ASPECTS OF EFFECTIVE USER INTERFACE DESIGN OF
DEMONSTRATION ENVIRONMENT COMPONENTS

Maksimovich M.
Kherson State University

Abstract. We analyzed question of the studying course "Basics of algorithmization
and programming". We propose to study material by using program demonstration
environment. We described the perspectives of effective design of software
application in the future.

Keywords: informatization, information and communication technologies, the
program demonstration environment, Videointepretator, user interface, design.

1 Intoduction

Informatization of education in Ukraine is one of the most important mechanisms
of modernization of educational system. Introduction of modern information and
communication technology (ICT) to the ways of education will allow to upgrade purpose,
content, methods, tools and organizational learning for teachers. Informatization of
education is not only the result, but also an incentive for development of ICT, it providing
to accelerate socio-economic development of society.

Full training activity is possible with providing the intelligent interface that must to
provide the main features of the learning environment to user.

Interaction between users and the computer (HCI-Human-Computer Interaction)
occurs at the interface. An important facet of HCI is the securing of user satisfaction.

2 Problem definition

Integrated environment of studying course "Basics of algorithmization and
programming" WEBOAP is created at Kherson State University. The main advantage of
environment is organization of independent work and the current and final control of the
students’ knowledge. Environment provides for teacher and students all features of
effective studying course basics of algorithmization and programming.

New version of the demonstration environment “Videointerpreter 3.0” is developed
with using advanced technology at the moment. Requirements to the program in general
are:
cross-platform;
versatility;
interactivity;

Ul-friendliness;
code reuse;
iterface interaction standardization;
working with programming language Pascal, C, Java;
The new version will provide an opportunity to perform the following functions:
e In functionality terms:
o  selection of multiple algorithms, editing them in the one session;
o generating arrays for various types of distribution;
o syntax highlighting;
o highlighting execute designs;
o  checking the correctness of the position of the brackets;
¢
¢

IntelliSense;
writing comments to the code;
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o ability to see the value of the instance variables and their values;

o availability of features to disable animation;

o updating plug-ins.
o In ease terms:
creating the navigation between the algorithms in the code editor;
sequential transition from data visualization to the formation;
addressing blocks of code;
classification algorithms for topics with choosing from the collection;

o  ability to run multiple sessions in the algorithms.
In new version we will reconstruct the user interface according to the basic

principles of designing the interface. We consider the basic guidelines for constructing the
user interface [7, 8].

O O O O

3 Conclusion

The user interface is the part of the software product that is stand before the eyes.
Some programmers tend to leave design to the end and they believe that the real benefit of
application is the programming code that requires more attention. However, most software
is hard to use. This conclusion follows from most results of the testing facilities, the
practical observation and planners’ personal experience of software. Actually, the user
interface is a channel which to make interaction between the user and the program.

The design of the interface should be iterative character his mandatory element
should be negotiation with a potential user and the obtained results. Tools and
implementing methods of the interface must to provide the ability to adapt it to the needs
and characteristics of the user.
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PEDAGOGICAL ASPECTS OF CLOUD COMPUTING
Morze N., Kusminska O.

National University of Life and Environmental Sciences of Ukraine

Abstract: The article is devoted to possibilities of use of the competence approach
to training in information systems and technologies of future teachers of economy.

Keywords: competent approach, informative systems and technologies in
economy, future teachers of economy.

Modern achievements in computer sciences in the area of providing redundancy and
protection have led to sharing of data across multiple repositories.

In practice, cloud computing allow to deploy tools which if necessary can be used as
storage and scale to service any number of users. The authors provide an overview of
pedagogical aspects of using cloud computing in accordance with the posed problems, the
type of cloud (public, private or hybrid) and method of access (web interface or, for
example, thin client).

Today is actual the complex using of cloud computing in the institutes of higher
education, namely for:

- creation and further development of personal training and research environment of
student and teacher, organization access it from anywhere at any time, ensuring the
automatic distribution of software packages both general and special purposes according
to the curriculum, research needs; saving large amounts of personal data, etc.;

- providing centralization and flexible control, minimization the need for
maintenance, saving money to purchase new equipment, flexibility in the deployment of
new systems etc.;

In determining the objectives of educational and scientific character, whose solution
is presupposed to implement with the means of public clouds (YouTube
(http://www.youtube.com), Blogger (http://www.blogger.com) or other services, built on
Web 2.0 technologies) should take in account the pedagogical features of their using [4],
because educational institutions begin actively use the advantages of ready-made
applications, located in the dynamic cloud as a free alternative to the expensive
instruments.

Defined in the research process, conducted by the authors, disadvantages of using
public clouds, especially security and saving of data and computational resources for users,
became the reason for finding solutions by means of hybrid or private clouds.

As the effective using of a wide range of capabilities that are implemented based on
modern ICT, particularly in the clouds, associated by modern researchers with the
formation of informative competencies [1] of all participants of the educational process, as
an experiment in the study of pedagogical possibilities of using hybrid clouds authors in
April 2010 according to the order of the Ministry of Education and Science of Ukraine Ne
139 from 02.23.2010 made remote monitoring of the level of formed informative
competencies of graduates, which encompassed more than 2000 students from all regions
of Ukraine.

In this way was established competence approach [2] in the new educational
environment (http://www.testprovider.com), based on the platform of Microsoft Azure,
which is an example of a hybrid cloud and allows: to create a knowledge base of subject
area, to conduct testing and training regardless of the location of more than 5000
participants (students, teachers) simultaneously, conduct automated verification of
answers, collect operational data on a process of training and testing, to ensure safety and
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confidentiality of all data, because the data of the portal are duplicated and stored in three
large data centers on different continents, that prevents their loss; rapidly increase
hardware power.

Positive experience of monitoring the level of formation of informative competencies
at school-leavers [3] gives authors the grounds to assert the advisability of spreading
experiment on the using of cloud computing on the other items of school cycle and
disciplines taught in the institutes of higher education. And the obtained results confirm the
actuality of the pedagogical aspects of using clouds, identifying key areas of their use to
ensure the quality of the educational process under development of information society.
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GNOSEOLOGY-BASED APPROACH TO FOUNDATIONS OF
INFORMATICS

Nikitchenko M.
National Taras Shevchenko University of Kyiv

Abstract: Now it is generally recognized that informatics is to be based on its own
solid foundations which should state its self-dependence and provide its self-
development. In the paper we propose to use a gnoseology-based approach for
developing methodological, conceptual, and formal levels of foundations. At the
methodological level we describe a number of general gnoseological principles and a
system of philosophical categories specifying the main features of the approach. On
the conceptual level we propose to elucidate basic notions of informatics in integrity
of their intensional and extensional aspects. Then we use developed notion models
to construct their mathematical counterparts at the formal level. Such constructions
start with formalization of the notion of data as intensionalized data. The main kinds
of such data are presets, sets, and nominats (nominative data). Then we define the
notion of abstract computability applicable to the described types of intensionalized
data. At last, we construct hierarchy of predicate logics over introduced
intensionalized data.

Keywords: foundations of informatics, methodology, intension, extension,
intensionalized data, abstract computability, predicate logics.

Informatics is a relatively young discipline. As such, it borrows its foundations
from disciplines it is based on, primarily from mathematics, linguistics, logic, and
philosophy. But coming into mature age, informatics is searching for its own foundations,
which should state its self-dependence and provide its self-development.
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Constructing of foundations is a highly challenging problem. This is caused by the
diversity of topics studied in informatics, by variety of approaches to such topics, by
vagueness of notions specified for such topics, etc.

In the first approximation we treat foundations of informatics as the systematic
study of basic notions (concepts) of informatics taking in the integrity of their essential
aspects; as scientific inquiry into the nature of information-related theories, their scopes,
properties, and limitations.

Speaking about foundations we cannot avoid discussions about methodological
(philosophical) principles of developing such foundations. It means that a certain
philosophical position should help to specity methodological principles for constructing
foundations. We will try to demonstrate that many principles of gnoseology confirm their
usefulness for elucidating of basic notions of informatics. Thus, we will advocate that a
gnoseology-based approach can help in constructing required foundations.

The aim of the talk is to describe the main principles of gnoseology-based approach
and show how it can be used to explicate the basic notion of informatics — the notion of
data — in integrity of its intensional and extensional aspects; and to develop fragments of
mathematical formalisms, namely, computability theory and mathematical logic, oriented
on such conception of data.

The approach is based on the following methodological principles.

Principle of three-level foundations of informatics: foundations of informatics
should be constructed in integrity of methodological (philosophical), conceptual
(scientific), and formal (mathematical) levels.

At the philosophical level we use a gnoseological component of the system
developed by Hegel. Gnoseology (epistemology) is a theory of cognition, which aims to
examine the nature of knowledge, its limits, how it is derived, and how it is to be validated
and tested. Thus, our approach is a gnoseology-based approach. This is to be supported by
the principle of gnoseology-based theory: a theory should be developed according to the
main principles, laws, and methods of gnoseology.

Principle of development from abstract to concrete: development is definitely
oriented change of the object (notion) from abstract to concrete (from simple to complex,
from a lower level to a higher one, from the old to the new).

Triadic principle of development. one of the main schemes of development is
specified as a development triad: thesis — antithesis — synthesis.

Principle of unity of theory and practice: theory and practice should be considered
as influencing each other. This principle substantiates development of informatics notions
in praxeological perspective, i.e. this development should be based on analysis of human
action in information domain.

Formulated methodological principles are used to develop the basic scientific
notions and their interrelations at the second, conceptual level of foundations. Constructed
system of basic notions (ontology) presents structure and properties of a domain under
investigation. Developing scientific notions (concepts) of informatics, we chose the
“closest” philosophical categories and “project” them on corresponding concepts. Such
projections transfer properties of categories and their relationships from philosophical onto
conceptual level.

At the third, mathematical level of foundations we construct formal models of
developed concepts of informatics. Currently, mathematical base of informatics is formed
by set theory, universal algebra, mathematical logic, and computability theory. Still, some
discrepancies between above mentioned disciplines and problems of informatics can be
also admitted. One of reasons is that existing mathematical formalisms are based on
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extensional set theory. Thus, we propose to add explicit intensional component to notions
and construct them in integrity of their intensional and extensional aspects.

The main notions of informatics are specified by the well-known “data —
information — knowledge — wisdom” hierarchy. The notion of data lies in the base of this
hierarchy. We treat data as integrity of their intension and extension, thus we enrich
traditional understanding of data with intensional component. Obtained data are called
intensionalized data. We construct an intensional classification of such data. The main
kind of intensionalized data are: presets, sets, and nominats. Intensionalized data can
represent data structures used in informatics, and besides, this representation looks richer
and more adequate than traditional set-theoretic representation.

On this base of intensionalized data we construct a special computability theory.
Traditional computability does not pay much attention to variety of data intensions,
because it concentrates on computability over integers (or strings) which have fixed
intensions. We define intensionalized computability via a sequence of the following
reductions: intensionalized computability — natural computability — code computability —
index computability — partial recursive computability. Thus, our notion of computability
includes traditional computability as a partial case.

At last, we construct several logics of partial predicates over intensionalized data.
We specify logics at propositional, renominative, and first-order levels. These logics are
constructed in a semantic-syntactic style and may be considered as generalizations of
traditional logics.

Summing up, we may say that a gnoseology-based approach looks as a useful
method for explication of the main notions of informatics. Still, these investigations are at
the beginning phase, and we plan to continue them in the direction of developing
formalisms for specification of information systems.

COMPARING SEARCHING AND SORTING ALGORITHMS
EFFICIENCY IN IMPLEMENTING COMPUTATIONAL EXPERIMENT
IN PROGRAMMING ENVIRONMENT

Sagan R.
Kherson State University

Abstract. This article considers different aspects which allow defining correctness of
choosing sorting algorithms. Also some algorithms, needed for computational
experiments for certain class of programs, are compared.

Keywords: computational experiment, sorting algorithms, results statistical
processing unit.

The computer experiment gives us ability to understand singularity of certain
algorithms and realize rules of their behavior on such or another data sets. Also this
experiment allows make a conclusion about efficiency of sorting methods on these sets
with help graphic presentation of dependence on next attributes:

° set of variables;
o quantity of comparing;
o quantity of assigns;

Today many algorithms of data sorting exist. They contain the operations of
comparison and exchange. From their quantity on the #set the complexity of algorithm is
determined. In other words complexity is efficiency.
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Simple algorithms of sorting, all known as bubble sorting, insertion sorting and
selection sort, can have complexity of O(nz) in the worst case. More effective algorithms,
for example, the pyramidal sorting had complexity of' O(n log n)

The criteria of estimating of sorting methods are:

. quantity of operations of key pairs comparing;
o quantity of elements swaps
o economical memory use

1. Software development

For programming environment creating Mono toolkit was chosen. It contains C#
language compiler and another tools based on .Net for application development
acceleration including ASP.Net for Web applications creating and ADO.Net for access to
databases.

Mono’s advantage is also in ability use Novel Moonlight for created animated
objects. The technology allows use applications separately from browser.

After getting required data the conclusions are displayed as a chart. On example of
picture it’s understandable in what way the quicker sorting on a ten elements collection is
chosen (Picture 2). A curve built on data got from the interpreter is marked blue. It’s

required to define a speed with which this sorting was performed. o,ando,- values

deviation of the curve from functions y=n" and y =nlogn correspondingly. On each
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COMPUTER SIMULATION OF DECELERATION RADIATION HIGH-
CURRENT ELECTRON BEAM

Sarukhanian G. 1, Lazurik V., Batrakov A. *

Iy N. Karazin Kharkiv National University
2 National Science Center “Kharkov Institute of Physics & Technology”

Abstract. The results of computer simulation of the conversion of electron beam
energy into X-ray energy with different converter thickness and form of the electron
beam spectrum has been presented.

Keywords: computer simulation, deceleration radiation, high-current electron beam

1 Introduction

Research on availability of deceleration radiation (DR) on high-current accelerator
of relativistic electrons “Temp-B” (NSC KIPT) is stipulated by the necessity of
experimental simulation of radiation influence upon materials and objects in reactor zone
[1]. DR characteristics are determined by converter construction and electron beam
parameters. Wide energy spread is typical for high-current electron beam [2] and because
of that the actual object is to research DR yield (output) subject to form of electron beam
spectrum for the purpose of converter parameters optimization. Currently the basic method
for solving such problems is computer simulation of interaction processes of electron and
photon radiation with media by means of Monte Carlo method [3]. In this paper on the
basis of computer simulation we carry out research on dependence of coefficient of
electron beam energy conversion into X-ray energy on form of electron beam spectrum
with different converter thickness.

2 Research process

Computer simulation of deceleration radiation generation and determination of
radiation characteristics were carried out using specialized software module ModeSXR
which is included in program package RT-Office intended for modeling radiation-
technological processes [4]. In a series of calculations the typical parameters of accelerator
“Temp-B” served as initial data (electron energy from 500keV to 1MeV, beam current
from 25kA to 50kA, pulse duration from 1.5mcs to 2.5 mcs). Convertor is supposed to be a
single-layer tantalum construction with layer thickness varying from 0.005cm to 0.03.cm

During the research several series of computer experiments in which one of the
electron beam parameters was fixed have been carried out in order to determine the
dependence of coefficient of electron beam energy conversion into X-ray energy on the
electron beam parameters. After analyzing the results it was revealed that the conversion
coefficient significantly depends on the average value of electrons energy in beam.

3 Results

Results of computer experiments showed that dependence of conversion coefficient
n on electron spectrum parameters ranging from 0.5 to 1 MeV can be approximated by
quadric polynomial depending on electron average value E,,:

N (v h) = ao(h) + ar(h)* Eq, + ax(h)* (En)’ (1)

where ag(h), aj(h) and a(h) - polynomial coefficients obtained by least-squares
method due to results of simulation of conversion coefficient values () with converter
thickness h=0.005, 0.01, 0.015, 0.02, 0.025, 0.03cm

During the research input parameters of simulation varied in such a manner that
average value of electrons in beam changed in fine pitch 0.05MeV, and converter thickness
— in 0.005cm. Because of that the obtained results of simulation rather uniformly fill all
possible parameters space of the experiment. The obtained results of simulation can be
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considered as a systematic set of empirical data on the basis of which one can make valid
conclusions on physical laws.
The obtained dependencies and revealed laws are sufficient for correct definition of
problems of parameters optimization of converter construction.
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INFLUENCE OF THE LABOR-MARKET ON FORMING
COMPETENCE OF THE FUTURE IT SPECIALISTS

Shchedrolosev D.
Kherson State University

Abstract: The article deals with the professional competence in the structure of the
personality of the future software engineer from the point of view of providing a
successful career growth.

Keywords: Labor-Market, skills of programmers, IT Specialists.

The condition of development of national informational resources determines the
potential for successful development of the state, ensuring its national interests. Special
significance is attached to training highly qualified specialists in IT technologies that can
provide the necessary IT-level for the modern society.

At the different time psychologists and pedagogues F. Brooks, D. Weinberg, N.
Wirth, L. Grishko, A. Dejkstra, S. McConnell, M. Smulson, B. Shneyderman and others
analyzed professional skills of programmers.

Under the conditions of rapidly changing technologies, education is required to
prepare a large number of IT professionals who possess a certain level of professional
competence and personal qualities. At the same time, training in information and
communication technologies must be flexible enough, since professional skills that may be
demanded by employers are quickly changed during the years a young person spends on
training [1].

Scientists believe that the development of higher education should be aimed at
updating the contextual framework of the training of the future IT professionals, at the
development of the specialist’s ability to adapt to a high rate of scientific and technical
progress, at forming professional creative thinking of students, at the development of a
professional ability to "collapse" the increasing flow of professional and meaningful
messages to the volumes easily accessible for inspection, at the increasing of graduates’
professional mobility, uniformity of content and level of training in various institutes and
universities [3].
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Experts in the field of IT are very demanded by society, but an active development
and broad application of technology, a variety and improvement of software development
technologies lead to a very wide range of areas, which in turn requires experts with
manifold professional knowledge and competence. Therefore, the provision of applied
aspects of training, even within one profession, is a very complicated matter. Mutual
enrichment of basic and applied parts of training IT professionals through the active use of
ICT in the learning process, distance education and modern techniques that help to develop
a wide range of competencies is becoming relevant.

The feature of programming is the need to solve different type of tasks belonging to
various subject areas and build mathematical models. There are still unsolved problems of
harmonious combination of fundamental and applied aspects in the construction of
methodical training of future software engineers.

In our opinion, for the formation of competencies necessary for a successful career
of a software engineer in particular, except basic and professional training, the attention
should be focused on the following two areas: psychology and management. In the
"Recommendations on teaching computer science at the universities (Computing Curricula
2001: Computer Science)" there is a theme "Social and professional issues" (Social and
professional issues).

Structure of vacancies for specialists in the IT field is constantly changing. For
example, today there is a shortage of software architects, business analysts and testers,
while three years ago there was a shortage of managers and team leaders [1].

Besides, one can say that there is a certain division of labor in the IT market: the
quantity of large and well-known IT organizations and enterprises is much higher in cities
than in regions; at the enterprise level the number of senior managers is significantly less
than the number of ordinary software engineers and testers.

The phenomenon of the labor regional division is determined by rather clearly
defined regional zones in which specialists in project management, analysts, architects,
senior managers and zones of “coding and testing” are concentrated.

Another important aspect that significantly affects the quality of training is the
speed of inclusion of the latest advances in the relevant sciences into the programs of
applied courses and the availability of specialists able to teach these courses.

Thus, the impact of labor-market upon the training of IT professionals has the
following features: rapidly changing technology requires future programmers a good deal
of professional knowledge along with such competencies as flexibility, ability to learn
throughout life, self-education, communication, leadership skills, ability to work in a team
and others.
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ONTOLOGY OF COMPUTATIONAL EXPERIMENT ORGANIZATION
IN PROBLEMS OF SEARCHING AND SORTING

Spivakovsky A., Osipova N.
Kherson State University

Abstract. Ontologies are a key technology of semantic processing of knowledge.
We examine a methodology of ontology’s usage for the organization of
computational experiment in problems of searching and sorting in studies of the
course "Basics of algorithms and programming".

Keywords: ontology, environment, computational experiment.

1 Introduction

Analysis of current state of software tools, acquisition of knowledge and support of
educational activities in studies of the course "Basics of algorithms and programming"
allows to determine two groups of problems.

o Methodological problems: poor examination of theoretical aspects of the
processes of knowledge extraction (philosophical, psychological, educational and other
aspects), difficulties in forming of logical-algorithmic thinking, skills of formalized
description of the assigned tasks, abilities to build information models, formation of basic
algorithmic knowledge structures and skills to apply this knowledge for algorithms’
development of solving problems on their information models, analyzing the effectiveness
of the developed algorithm.

o Technological problems: lack of systems’ support for research activities,
their limited directivity (dependence on the platform, implementation language,
compatibility constraints), stiffness of software tools, their low adaptability, poor graphics,
inadequate accounting of cognitive and ergonomic factors.

The Integrated environment under the course "Basics of algorithms and
programming" (http://weboap.ksu.ks.ua/) study along with the theoretical material learning
allows to conduct computational experiments in order to examine the efficiency of
algorithms’ searching and sorting. This approach to the content enhances (improves)
students 'research activities, the fundamental subject-matter preparation of future
professionals through formal logical mapping of causal relationships and, consequently,
affects students' motivation. A new generation of knowledge management systems based
on the application of the conceptual ontological models.

2 Methodology of ontologies usage for organization of the computational
experiment

Ontology is a model of knowledge representation that combines the properties of
semantic networks and logical models. By definition of Gruber: Ontology is a precise
specification of conceptualization. By conceptualization we understand a generalization of
the concepts and information needed to describe objects and problems solving in a chosen
area of knowledge - properties, relations, axioms, assertions, compatibility constraints.
Conceptual (or ontological) simulation deals with an issue, i.e. how in a declarative
manner, permitting re-use, to describe the subject matter, appropriate types of dictionaries,
both to limit the use of these data, assuming an understanding of what can be inferred from
this description.

Thus, ontology is some kind of a data dictionary, which includes terminology and
model of system behaviour.

By computational experiments a method of objects’ learning and processes using
mathematical modeling is understood. The experiment provides that after the
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developments of a mathematical model its numerical study which reproduces the
behaviour of an object under different conditions or in different versions is carried out.
With the help of a computer simulation a student understands the characteristics of certain
algorithms and realizes the dependence, which explains their complexity.

Conclusions

Due to maintained research the approach of conceptual modeling of information
systems of learning activities support is suggested, it allowed executing of information
system projecting for the organization of computational experiment in problems of
searching and sorting.
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TOWARDS A METHODOLOGY FOR XTREME ONTOLOGY
ENGINEERING"'

Tatarintseva O.', Ermolayev V.', Fensel A.?

'Department of IT, Zaporozhye National University,
’FTW Forschungszentrum Telekommunikation Wien GmbH

Abstract: One of the commonly acknowledged shortcomings of Semantic
Technologies that prevents their wide adoption in industry is the lack of the
commitment by the intended domain experts and users. This shortcoming becomes
even more influential in the domains that change sporadically and require
appropriate changes in the respective knowledge representations. This discussion
paper argues that a more active involvement of the intended user community may
substantially ease gaining the required commitment of the critical mass of the
domain users. As a possible approach for building an instrumental platform for that
the paper suggests the use of the Semantic MediaWiki based collaboration
infrastructure for maintaining and discussing ontology descriptions by the
community of its intended users and developers. We also report how a prototypical
ontology documentation wiki has been used for gaining ontological commitment in
the ACTIVE European project.

Keywords: ontology, ontological commitment, collaboration, ontology engineering,
ontology election.

Extended Abstract

Building and refining practically useful knowledge representations in different
domains is one of the major challenges in making semantic technologies publicly accepted
today (c.f. [2]). The problem is not only in creating the proper encodings of the tacit
knowledge of subject experts, or user behavior observations [3] but also in gaining a
commitment to the developed ontologies [4] by the users who are supposed to exploit these
modules of formalized and explicitated knowledge — either directly in their daily activities
or by empowering their software tools. Evidently creating ontologies is not a routine task.
It requires substantial intellectual effort.

Moreover, refining ontologies, making them better covering the intended
requirements of the user community, is even more challenging and effort consuming. As

! This is an extended abstract of the paper [1] by the same authors.
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well known from knowledge elicitation practice, five subject experts will most definitely
have seven® different opinions. So, the commitment of those individuals can only be
obtained if a knowledge representation is aligned and harmonized alone their subjective
and tacit interpretations of the domain knowledge.

Gaining a commitment to the ontology by a wider group or a community of
intended users is even more complex. One reason is that the majority of users have to adapt
themselves not only to the suggested knowledge representation but also to the knowledge
carried by this formal representation — which could both be novel to them. In our opinion
the difficulty of gaining users’ commitment is the major obstacle for a broader adoption of
the semantic technologies in industries and the reason’® for the criticism expressed to those
technologies. The problem becomes even more challenging for the knowledge about the
domains that change. Ontologies describing those domains have to be changed
accordingly. The changes in the knowledge representations have to be accepted by the
subject experts and the users.

Hence, offering support for facilitating a better and less effort consuming
comprehension, alignment and harmonization of knowledge representations by a user
community may become a substantial step forward in reusing domain knowledge by
knowledge workers and their software systems. Contemporary ontology engineering
methodologies put insufficient emphasis on offering ways to gaining such a commitment.
The analysis of this shortcoming is given in Section 3 of [1].

We believe that a more active involvement of the intended ontology users in the
processes of ontology development and refinement is required for lowering their
comprehension barriers. A software tool facilitating this active involvement will inevitably
be a collaboration platform that allows discussing knowledge representations and
expressing opinions and arguments by any community member.

Developing tools for collaborative knowledge engineering and knowledge reuse is
one of the mainstreams in the semantic technologies community. However, the vast
majority of the tools available today are tailored to the use by knowledge engineers, but not
by domain experts or users. One interesting exception is the development of ontology
games and collaborative (social) semantic mark-up tools for Web 2.0. Yet, these
approaches yield too lightweight models — insufficiently expressive for the majority of
industrial applications. The analysis of the state of the art in collaborative platforms for
ontology engineering, onto-gaming and semantic mark-up on the Social Web is given in
Section 4 of [1].

One possible solution for the outlined problem is making these divergent courses
meet. Tool support for ontology engineering would benefit from adopting “croud-
sourcing” features of collaborative knowledge representation development by Social Web
users. A meeting point that will allow for the proper comprehension of knowledge
structures is a collaborative platform for presenting and discussing the documentation of
the ontologies by the subject experts and intended users alone the development process.
There are several obstacles on this way. One is the lack of a proper incentive mechanism
motivating subjects to take their active part. Another one lies in the nature of the work to
be done — it is out of the sphere of the core professional competence of intended audience.
Yet more obstacles are caused by the lack of the tool support for: (i) the development and
versioning of the ontology documentation in line with the evolution of the ontology; (i1)
the discussion of ontology documentation as a representation of knowledge that is more
easily comprehendible by the users than the code of the ontology. Last but not least is the

? The numbers are indicative.
3 Apart of the incurred computational overhead.
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need for a mechanism of reaching and spreading consensus among the participants. The
requirements to the envisioned collaborative platform are presented in Section 5 of [1].

Our experience in developing and experimenting with a prototype collaboration
platform for involving domain specialists in the active discussion of domain knowledge
representations is presented in Section 6 of [1]. The prototype platform implements some
of the outlined requirements. It is based on the Semantic MediaWiki with an extension for
moderated discussions. The prototype platform has been used in ACTIVE Project
(http://active-project.eu/) for representing and discussing the PSI Suite of Ontologies
(http://isrg.kit.znu.edu.ua/ontodocwiki/)  describing  projects and  processes in
microelectronic engineering design.
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A LIGHTWEIGHT APPROACH TO CONTACT DATA
SYNCHRONIZATION IN MOBILE SOCIAL NETWORKS

Tkachuk N., Vekshin A., Nagornyi K., Gamzayev R.
National Technical University “Kharkov Polytechnic Institute”

Abstract. The new approach to resolve data synchronization problem in social
networks is proposed, which is based on iPhone platform, and utilizes legacy data
storage based on MS .Net WCF (RESTFull services) and MS SQL Server. It provides
import of client’s contacts data created previously in another application into social
network database and supports their updating by further synchronization process.
The advantage of proposed approach is it's universality and lightweight, because it
does not need to implement any special software adapters and interfaces.

Keywords: data synchronization, mobile application, XML-mapping.

Nowadays many customers need to access information any time anywhere. For this
purpose different mobile software- and hardware platforms can be used, which store data
in various formats and provide diverse access interfaces. There is an obvious necessity for
centralized data storage and access them in such distributed systems. Thus, data
synchronization (DS) issue is one of critical problems in “always-available” software
mobile applications. We propose an approach to solve a DS problem which is based on
iPhone platform and uses legacy data storage based on MS .Net WCF (RESTFull-services)
and MS SQL Server. Our system implements the possibility to import into social network
the client’s contacts data (e.g. from address book) created previously in another application
(e.g. MS Outlook), and provides their further synchronization.

There are some special tools to solve DS problems, e.g. SyncML [1], Funambol [2]
and some others. Analyzing their features we can conclude that it is too difficult to adopt
them by real-life mobile application taking into account problems with different data
exchange formats, communication protocols, etc. Also the usage of such tools is actually
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related with redundant data storage on client’s application and also needs to cleanup non-
actual data on the server side.

In the proposed approach the following definitions are introduced: SrvAB the set of
contacts from server’s address book, C/nAB the set of contacts from client’s address book,
ClnAB_IDs the set of CInAB contacts identifiers, SrvAB IDs the set of SrvAB contacts
identifiers, XMF' is the special XML-mapping file which contains pairs of contact record’s
identifier in SrvAB (SrvAB_ID) and contact record’s identifier in CInAB (CinAB_ID), and a
last synchronization timestamp (LST). The algorithm of proposed approach includes four
main phases:

Phase I fetch modified contacts in Srv4B; modify contacts in C/nAB, update XMF;

Phase II: upload locally modified contacts to a server; retrieve new contact from
SrvAB_ID; update XMF with obtained /Ds.

Phase III: obtain from XMF the removed CinAB_IDs; fetch contacts from server
with these IDs; user action request: restore/delete contacts; if restore: insert contacts in
CInAB and update XMF;; if delete: remove contacts from SrvAB and XMF.

Phase IV: send IDs from XMF to a server; find non-existent contacts in Srv4AB by
retrieved IDs, return them to a client; user action request. restore/delete contacts; if
restore: upload contacts to a server, update XMF with IDs; if delete: delete contacts from
CInAB, update XMF;, finally show synchronization report.

The deployment diagram for proposed DS-application is shown on Fig.1

«devicen SyncServer
iPhone
gl .
. g SyncService
‘VIEWControIIer ~--=> SyncServiceProvider ||| | o
| HTTP

x‘va“‘ g N i

ABProvider Model

Fig. 2. The main software components
of proposed approach

The proposed approach was compared with mentioned above DS tools: SyncML
Framework and Funambol, with respect to their complexity rate. In order to calculate this
value we have divided their software components into two groups: the already available
ones, and the components have to be realized additionally. Having number on components
in these groups and using weighting coefficients calculated via Analytic Hierarchy Process
(AHP) method [3], we calculated the test case with following final values of complexity
estimation: for proposed approach Cproposea = 0,34; for SyncML framework: Csyperr =
1,19; and for Funambol tool: Cpnamper= 1,51. Therefore our solution has really less
complexity than SyncML and Funambol both.

We are going to extend our approach in the way of advanced analysis for contacts
data to be synchronized in order to prevent possible semantic errors and data missing.
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COMPUTER TECHNOLOGY AS AN EDUCATIONAL TOOL FOR
INCREASING THE QUALITY OF EDUCATION

Vasylyeva L.V., Lazurik V.T., Lazurik V.M., Park L.V.

Abstract: Research objects — educational process in the higher school; a
computer’'s monitoring program of education quality; methodological and tool
technologies of a quality management of education, development of complex system
of computer monitoring and the software for implantation of the given
developments. An object of research is development of techniques and the software
for an estimation of quality for the received knowledge. The optimization of
education while increasing efficiency of teaching at the modern stage of society
development is possible only on the basis of the systematic and fundamental
application of informational and communicational methods, systems, tools, and
computer technologies. The operation purpose — refinement of system of a quality
management of education and learning process optimization; development of the
architecture and implementation of system of computer monitoring of the received
knowledge in learning process and definitions of students rating. The major aim of
this study is to provide the set of parameters of education efficiency, taking into
account the factor controlling these parameters as well as computer tools and
technologies for their identification.

Keywords: Complex computer monitoring, quality of education,educational tool.

The optimization of education while increasing efficiency of teaching at the modern
stage of society development is possible only on the basis of the systematic and
fundamental application of informational and communicational methods, systems, tools,
and computer technologies.

The major aim of this study is to provide the set of parameters of education
efficiency, taking into account the factors controlling these parameters as well as computer
tools and technologies for their identification.

The concept of education is considered to be different from the concept of learning.
It is rather widely used and implies learning, training and professional personal
development. This personal development of students is a complex multi-level hierarchy
which involves a set of educational components that reveal the order and the nature of the
interaction of all components in educational process.

The multi-level structure discussed involves three complementary technologies.
The first technology is an integrated diagnostics, the second one is a comprehensive and
systematic analysis and prognostication, and the third one is constructing the tasks for an
educational institution.

The most reasonable and efficient methodological principle of the research is to
develop complex approach to the studying of the educational process. One of the most
important requirement of the complex approach is to find out the relationships of the
research process, to consider all the outside effects, to remove the occasional factors which
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may destructively influence the results. Its second essential requirement is to use different
methods and their modifications and combinations.

The most fruitful is the approach for the research based on the use of computer
technologies and treating the educational process as a special type of the formation of the
students professional skills.

To ensure quality evaluation and optimization of an educational process the goal
was set to develop an integrated computer system of quality evaluation for one of the most
important educational components, namely, training within one faculty (department,
school).

The main requirement for such computer program is that it should be able to be
actively used in organizing the educational process and in testing students’ knowledge in
various forms of studying, both for classroom studying and self- studying that is being
intensively introduced due to joining Ukrainian educational system to Bologna Process.
That is why, the development of a modern method to evaluate the quality of education is of
particular importance at present. The results of this technique should be at least not worse
than in conventional tests and to correspond with the results of speaking tests. This modern
method must provide the system of tests which is used not only as a tool for testing and
assessing knowledge but also as a tool for current improvement of educational materials in
addition to electronic text books.

Using this integrated system of computer monitoring the quality of the education
and rating in the educational process to design the problems of the professional
development of students makes it possible to analyze within some seconds the potential
opportunities for professional development of the student, the most likely causes of this
particular problem, to assess the quality of education and, as a result, to determine the most
effective ways and methods of teaching.

The results of the study have been approved in the educational process at the
School of Computer Sciences and in the refresher course for the teachers of other Schools
of Kharkiv Karazin National University. Further improvement of the supporting
documentation, namely, the User Guide and registration of copyright for the program
product “The Software TShell for integrated computer monitoring the quality of
education” are being planned.

PRACTICE IN SOFTWARE ENGINEERING COURSE: “WHAT AND
HOW TO STUDY”

Zholtkevych G., Zaretskaya 1., Vladymyrova M., Solyanik Yu.
V. N. Karazin Kharkov National University

Abstract: software engineering training, team work, software life cycle, software
development models, methods, tools, artifacts.

Keywords: software engineering training, team work, software life cycle, software
development models, methods, tools, artifacts.

As software development became now comprehensive industry there is strong
demand for highly qualified specialists all over the world. As any industry it is based on
standards for products as well as for processes. So any university graduate planning to
work in this industry should know these standards and be able to work with them including
tailoring to the concrete situation. Usually these knowledge and skills are taught in the
course of Software Engineering (SE) which is adjourned to the senior years when all the
fundamental concepts and technological skills have been already gained. Our university
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developed its own approach to provide necessary competencies so the goal of this paper is
to share our views and experience with other universities as well as to have feedback as to
advantages and disadvantages of our approach.

Studying the majority of standards in the course of SE we base our practice mostly
on the ESA standards [1] as they usually include all the information from similar standards
of other organizations but are more verified as they deal with critical software. According
to these standards we divide Software Life Cycle (SLC) onto six phases which are User
Requirements phase (UR), Software Requirements phase (SR), Architectural Design phase
(AD), Detailed Design phase (DD), Transfer phase (TR) and Operation and Maintenance
phase (OM). It is essential to teach SE in such a way that students could go through each
phase of SLC performing its tasks and preparing corresponding artifacts and documents
strictly in compliance with the standards. Knowing as many standards as time allows and
being able to apply them practically will make it possible for students to perform agile
tailoring of them depending on company policy and concrete type of project when working
in industry.

The whole process of studying looks like this. According to SWEBOK [3] SE
discipline consists of two big areas which are Software product engineering and Software
management. In fact we have these parts in two different courses but they go in parallel
with common ideas and projects to work on. Both courses are taught to the graduate
students (fifth year) so the main goal of both of them is to systemize and generalize all the
knowledge and skills gained by students before via series of conceptual lectures made by
students themselves in form of presentation and practical work on real industrial level. So
we organize semester long business game on SE (both parts) with students working in
teams on real projects and playing different roles during the process of development. In
fact they all go through being business analysts, system analysts, system architects, quality
assurance personnel, team leaders, project managers and technical writers. Moreover they
usually work on projects that are needed by University subdivisions or have real customers
and timescales with several students of younger ages (say fourth and third years of study)
to their subordination making exploratory and experimental prototyping, coding, unit and
integration testing, etc., which can be estimated for them as course work or even bachelor
project. This heightens the responsibility of graduate students not only for the projects to
be done in time but for undergraduates to have good marks under their leadership not to
mention their own marks on the SE subjects. All graduate students are divided into teams
consisting usually of 3 to 4 graduate students (depending on the project scope) plus 2 to 3
undergraduates. Each team works on a separate project but reviews the project of its peer
team. The process of peer reviewing is not less important than working on their own
project as it allows students to see mistakes and blunders as well as successful features
more clearly. All the steps, activities and solutions are thoroughly documented and
reviewed which at the end gives the full picture of students’ progress and results.

The topics of conceptual lectures in SE include all the key areas and units presented
in SWEBOK [2], PMBOK [3] and Computing Curricula [5] so we only pack them into
topics and add some modern technological aspects.

As to the practical work we prepare a number of real projects with real customers
and timescales (usually semester long to develop and further to continue coding, testing
and maintaining by undergraduates from the corresponding team). After teams were
formed and projects selected by teams they prepare vision documents in standard form
while several first lectures acquaint them with the main concepts and activities to follow.
Then they proceed with the projects going iteratively through each phase of SLC.
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As a result our graduate students learn to work with requirements and specify them,
make sound and grounded architectural solutions, carry out management activities and
present all information in compliance with world standards. All that is being done in a
team work with peer verification and audits made by teaching staff. As to the benefits for
undergraduates they learn a lot from their senior mates which is good in itself, plus get
ready for analytical work next year.
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HMHTAITHOHHOE MOJE/IUPOBHHUE PACIHLIHPEHHOI' O
HUTEPHUPOBAHHOI O BAPUAHTA HI'PBI «/ITHJIEMMA
3AKTIOYEHHOI O»

Baacosa T., Bragumuposa M., llladanos /1.
Xapvkosckuii nayuonanvHwll ynueepcumem umenu B.H. Kapasuna

AHHOTaums: B cTaTbe onucbiBaeTCs MOAENMPOBaHME ABOMYHOMO B3aMMOAENCTBUS
MeXAy ABYMSI UFPOKaMU B Urpe C HyNleBOM CYMMOW C KOHEYHOW M 6GEeCcKOHEYHOM
NaMSTbIO.

KnioueBble cnioBa: 4ucras CTpaTerns, CMelaHHas cTpaTterus, OonTuMalbHoe
peLweHne urpsbil, beHKLl,VIFI BbIMNNaThbl.

B cBoem KilaccuueckoM BapuaHTE Wrpa, MOJy4MBIIas Ha3zBaHue «Jlumiemma
3aKJI0YEHHOTO» OueHb Ipocta. Ee B 1950 rony npuaymanu aMmepruKkaHCKHAE HCCIEN0BATENN
M. ®ayn u M. [lpemep [1], a HanbGonee pacnpocTpaHeHHYIO (hopMy TIpuaan el KaHaICKHUi
marematuk A.Takep [2]. Onucannas urpa ctajia KJIaCCMYECKON MOJIENBIO I U3YUCHHS
MapHbIX B3aUMOJICHCTBUI MPU ONUCAHUM MOBEAEHUS PA3IMYHBIX areHTOB, HaYMHas OT
B3aUMOJICHCTBUSL JKMBOTHBIX M 3aKaHYMBas SKOHOMUYECKHUMH TpaH3aKLUUSIMU JIHOJEH.
[IepBbIM  KOMIBIOTEPHBIM MOJCIMPOBAHUEM B3aWMOJCHCTBHS PA3HBIX CTpaTEruit
3anumancs P. Akcenbpon [3], mo3xe oH mpuBiek K cBoeil pabore B. 'ammibroHa u
P. Jlokunsa [4].

TunuyHbIM B TaKMX B3aUMOJIEUCTBUAX SIBISETCS KOHQIMKT HHTEPECOB
KOHTPareHTOB, OTCYTCTBHE HHQOpManuu O OyAymHuX JEHCTBUSIX NPOTUBHUKA, U
HEOOXOJIMMOCTh CYAUTh O €ro OyaymMX AEHCTBUSAX MO MPEIbICTOPUN AHAJIOTMYHBIX
B3auMoOJieiicTBUi. MIHTEepec BBI3bIBAET Ta OCOOCHHOCTH «JlMJIIEMMBI 3aKIFOUEHHOTO», UTO
3Ta Urpa IMO3BOJSIET MOJEIUPOBATH MOCIEIACTBUS HECOOTBETCTBHSI «HUHTEPECOB» Pa3HBIX
YpOBHEH JABYXYypOBHEBOU cucTeMbl. CTIOCOO NEWCTBUS, ONTUMAIBHBIN I MHAUBUAA TIPU
BBIOOpE pELIeHHs B JaHHOU TUJIEMME, 0Ka3bIBA€TCsl HEONTUMAIBHBIM Ul TPYIIIBI U3 ABYX
UTPOKOB. BBIsICHSETCS, YTO MOBEJEHHWE MHOTOYPOBHEBBIX CHCTEM, ONTHUMU3UPYIOIIHUX
paznuuHble (YHKIMM Ha pa3HbIX YPOBHSAX OPraHU3allud, OKa3bIBAeTCS HHTYMTUBHO
HEIpeJICKa3yeMbIM, MapaJoKCaIbHbIM.

OCHOBHOM 1IEJIbIO ONUCHIBAEMON PabOTHI SABISIOCH MOJIECIHMPOBAHUE U pa3paboTKa
MIPOrpaMMHOT0 oOecreueHus Ajsl MPOBEACHUSI TapHbIX B3aUMOJCHCTBUI (CTpaTeruil) nmpu
3aJlaHHBIX BapHaHTAaX IIOBEACHUS areHTOB, a TaKXe NPOBEJCHHE JajbHeHIero
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WCCIEAOBaHUsl PE3YJIbTATOB IIPOBEACHHBIX JKCIIEPUMEHTOB. B OCHOBY useriia wurpa
«/luneMMa 3aKIIOYEHHOT0», HO BO3MOYKHOCTHU HIPbI OBUIM CYIIECTBEHHO PaCIIUPEHBI.
belna mocTpoeHa MMHUTALMOHHASL MOJIENb B BUJE KOHEYHOIO aBTOMara, onmcaHHoro B.I.
Kpunckum [6]. PaccmarpuBanuch 4uCThI€ U CMEIIAHHBIE CTPATETUN C HYJIEBOM, KOHEUHOU
1 OECKOHEYHOH namsThio. Llenpio Urphl SBIISETCS HaX0XKICHUE ONTUMAIbHON CTPaTEruu ¢
TOYKH 3PEHUS MAaKCHMMU3AIMK COOCTBEHHOTO BBIUIPHIIIA MM MAaKCHUMHU3AIMU [TPOUTPHIILIA
npotuBHUKA. CTpaTeruu MOKHO 3a/1aBaTh B 3aBUCUMOCTH OT YCJIIOBHI, HajlaraeéMbIX Ha UX
XApaKTEpPUCTUKU. B3auMoneincTBue BO3MOXKHO B JBYX pPEKHMax: C 3aJaHHBIM
KOJINYECTBOM XOJIOB MJIM JI0 JOCTHXKEHHS 3aJaHHOTO KoJIM4yecTBa O4ykoB. Ha ocHoBaHumM
MMOCTPOCHHONW MOJEIM MOJXKHO pemarh cienyronme 3amadu: 1) Ilpm 3amanHoN 1enu
ACKINEPUMEHTAJIbHO HAXOAWTh ONTHMAJbHYIO CTPAaTErui0 U IIEHY WIPbl MEXKIY IBYMS
BBIODAaHHBIMM ~ CTpaTerusMd  (YUCTOM-UMCTOM, CMEUIAaHHOW-YMCTOM, CMEIIaHHOM-
CMEIIaHHOM) mnpu (UKCUPOBAHHOM 3HAYEHUHU BBIMIPbIIIA/TOOIIpEeHU/ITpada; 2)
Onpenensats pe3ynbTaT COPEBHOBAHMSI MEXIY OJHOW (PUKCUPOBAHHOM cTpaTerued u
MHO>KECTBOM JpPYrux BbIOpaHHBIX cTpareruil. 3) OmnpenensiTb 3aBUCUMOCTb CTpaTeruu
urpoka OT (QYHKIUHM BBIMTpHINA. BO3MOXHO 3KIEPUMEHTAIBHO MOAOUPAaTh TaKylO
(GYHKIMIO BBIMCpBIIIA, YTOOBI 3a/JaHHas CTpaTerus IpU HEUM3MEHHOCTH JpYyrux crajia
BBIUTPBIIIHON. 4) [IpoBOANTH 3KCHIEpUMEHTAIbHOE CPAaBHEHUE MHOXKECTBA CTPATEruil Mpu
(UKCHPOBAaHHOM U M3MEHSIONIMMCS 3HAYEHMM BbIUTpBIIIA/mooupeHun/mrpada. B arom
clydae CTaBHTCS  3ajJada HAxXOXJEHHsS  BEPOATHOCTH  BBIMTPBILA  CTpPATErHil,
MIPUHAJUIeKAIEH OJHOMY MHOXECTBY IO OTHOLIEHUIO K CTPATETWH, NMPUHAICKAMEH K
JPYrOMy MHOKECTBY.

Ananu3 pe3ynbTaToB ObLI HAIIPaBJIEH HA BBISBIEHUE 3aBUCUMOCTH MCX0/1a UIPhI OT
rIIyOWHBI MaMsSTH CTpaTeTui, TUIAa CTPAaTeruil, BUJa cTpaTeruil M 3HAYeHUH (QyHKIUU
mwiarexa. Jlias  npoBeieHHs  AKCHEPUMEHTOB ObUIO  pa3paboOTaHO  MpOrpamMMHOE
obOecnieueHue Ha s3bike Java. CTpareruu, Kak HaboOp IMpaBWi, COXpaHsUIUCh B (opmaTe
XML. Pe3ynbTaThl 3KCIEPUMEHTOB COXPAHSIOTCS B BHJE YHUCICHHBIX 3HAYCHUW M UX
BU3yalM3aluil B BUAe rpaKoB U Juarpamm.
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EKBIBAJIEHTHICTb Y3AI'AJIbHEHOI TABJIHYHOI AJITEFPH,
Y3AT'AJIBHEHOI' O YUHCJIEHHA PAJIKIB TA Y3AI'AJ/IBHEHOI' O
YHCJIEHHA HA /IOMEHI

I'nywmxko I.

Kuiscokuu nayionanvruuti ynisepcumem imeni Tapaca llleguenka

AHoTaunif. MNpoBeaeHo y3aranbHeHHs TabnuuHoi anrebpu, NobyaoBaHOI Ha OCHOBI
pensiyinHnx anrebp Kopna; y3arasibHeHHsI Monisira€ B TOMYy, LIO 3aMicTb Tabnuub
po3rnsifaanTbCca Mapu, SKi CKNafalTbcs 3 Tabnuub Ta cxeM Tabnuub. YncneHHs
paakiB (KOpTeXiB) Ta UMCIEHHS Ha JOMEHI NOMOBHEHI AOBINbHUMM NpeAnKaTHUMM Ta
(yHKUIOHaNbHMMK curHaTypamu. [loBefeHo, WO y3aranbHeHa TabnuuHa anrebpa,
y3aranbHeHe YUCNEHHA PAAKIB Ta y3arafibHeHe UYMCIEeHHS Ha [AOMeHi 04HaKoBO
BMpPa3Hi.

KnrouoBi cnoBa: PensauiviHi (TabnuyHi) 6a3n AaHUX, YUCNEHHS] PAAKiB, YMCIEHHS
Ha AoMeHi, TabnnuHa anrebpa.

Bci HeBU3HaveH1 TYT NOHATTS Ta NO3HAUYEHHS po3yMieMo B cMucii MmoHorpadii [0].
Posrisinaemo 1B1 MHOXHMHU: A — MHOXUHY aTpuOyTiB 1 D — yHiBepcaiabHUi nomeH. [1ix
y3araJbHEHOIO TaOIMYHOI0 anredporo posymiemo anredbpy (T,Q,:), ie T — MHOXHHA yCiX

Ta0IUIb, vag={UR,ﬂR,\R,G,,'R,ﬂ'X'R,R®R,+2;,Rt5'R,~R}f{E‘:Ziizg — CUrHaTypa, P, = — MHOXWHHU

1,R2

napametpis. I1in (y3aranpneHoro) Tabnuiero posymiemo napy (1,R), ae teT(R) — Tabnuus

¢ikcoBanoi cxeMu R (B ceHci [0]). BigMiHHICTH BiJ BU3HAuU€HHS TaOMUIl, sIKE MOJAHE Y
[0], moJsisirae y TOMYy, 110 KOXHIM TaOJIMII IPUIUCYETHCS TIeBHA cxeMa. Lle BrmmBae TUTbKu
Ha BHUIAQJ0K MOPOXHBOI TaONMLl #,, OCKUIBKM 3a HEHNOPOKHbOI TaOJIHUIeI0 cXxema
BiJHOBIIIOETBCSL OJHO3HAYHO. 3amuc (fp,R) MO3HAYa€ MOPOXKHIO TAOIMII0 CXeMH R .

Bupazom tabnuuHoi anreOpu Ha3uBaeThCs BHpa3, MOOYJOBaHUM 3 TaOnIMIb MHOXKUHU T
IIPY BUKOPUCTAHHI OIlepaliii 3 CHTHaTypHu Q= .

B ocHOBI O1TBIIOCTI peNsAIIHHUX MOB 3aIUTIB JICKUTH PETsIiiHe YUCIeHHs. € Bi
dbopMu PENAIIMHOTO YHUCIEHHS: YHUCICHHS 31 3MIHHUMH-PSIKaMH Ta YHUCICHHS 31
3MIHHUMHU Ha JoMeHax, 3ampornonoBani E. Komgmom [2] Ta M. Jlakpya (M. Lacroix) 3 A.
[Tiporre (A. Pirotte) [3] BigmoBinHo.

KnacuuHne uucieHHs pSAKIB Ta YHUCIEHHS Ha JIOMEHI IOMOBHEHO JIOBUIBHUMH
MPEIMKATHUMHU Ta (PYHKIIIOHATbHUMH CUTHATypaMu Ha YHIBEpCaJbHOMY JIoMeH1 D (y Toi
yac SK, 3a3BUYaid, po3rJIAJaloTh Julle OlHapHI MpeaukaTtH, a QyHKUIIOHAIbHA CUTHATypa
B3araji opoKHs, AUB., HAIpUKIamd, [4]).

BusHaueHo cMHTaKcHC TepMIB, aTOMIB Ta GOPMYJI YHCIEHHS PSIKIB; BUAUIEHO Kiac
no3BojieHuX popmyi. Bupas uncienHs pankiB Ma€e BUTTISIA {x(R)| P(x)} , i€
1) dopmyna P — nosBoinena;

2) 3miHHa X — €MHA 3MiHHA, sIKa BXOIUTH Yy hopmyny P BibHO;
3) AKwWo scheme(x, P) BH3HAYEHA, TO scheme(x,P)=R . iHaKIIe, attr(x,P)c R .

BusnaueHo cuHTakcuc TepMmiB, aToMiB 1 (OPMYJI YUCICHHS Ha JIOMEHI; BUILIEHO
Kjac A03BojieHUX (opmyn. Bupaz uucieHHs 31 3MIHHUMH Ha JOMEHI Ma€ BUTJISL
{x1,..,x, | P(x,...,x,)}, o€
1) ¢opmyna P — 103BOJIEHA, A X,,...,x,— BC1 BUIbHI 3MiHHI, IK1 BXOASTH Y popMyny P ;

2) R={4,..,4,}, Rc A —cxema, OpsA0K aTpuOyTiB (PIKCOBAHUM;
3) scheme(x;,P)=D, i=1,..,n.
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Buiie scheme(x,P) Ta attr(x,P) pO3yMIIOThCS aHAJIOTIYHO [4], TOUHI O3HAYEHHS JTUB.
[5].

Teopema 1. Jlnsg koXHOrO Bupa3y TaOMuM4HOi anredpu, Mo)KHa eQeKTUBHO (1
PIBHOMIPHO) MOOYAYBaTH €KBIBAJICHTHUN HOMY BUpa3 UUCICHHS PSAJIKIB.

Teopema 2. Jlyis KOXHOTO BHpa3y YUCICHHS PSJIKIB, MOXHa eQeKTUBHO (i
PIBHOMIPHO) MOOYAYBaTH €KBIBAJICHTHUI HOMY BUpa3 YUCICHHS HAa TOMEHI.

Teopema 3. ]l KOKHOTO BHpa3y YHCICHHS Ha JOMEHI MOXxHa e(exTuBHO (i
PIBHOMIPHO) MOOYAYBaTH €KBIBAJICHTHUHN HOMY BUpa3 TaOJIMYHOT anreOpu.

BpaxoByroun mnojaHi BHUIllE TEOPEMH, MOXHA 3pOOUTH BUCHOBOK, 1110 y3araJbHEHa
TabinyHa anredpa, (y3araJbHEHE) YMCICHHS PSAAKIB 1 (y3arajabHEHE) YHCIEHHS Ha JJOMEH1
OJIHaKOBO BUpPa3H1. TaKUM YMHOM BCTAHOBJIEHO OCHOBHH pe3yabTaT

Teopema 4. Y3aranpHeHa TabnuuHa anredpa, y3araJbHEHE UYHCJICHHS PSAAKIB Ta
y3arajbHEHE YUCJICHHS Ha JJOMEHI €KBIBAJICHTHI.
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IIPAKTHYECKOE HCIIO/IB30OBAHHUE IIPUHIIHUIIOB TEOPHH
KOHHEKTUBHU3MA B CHCTEME /IHCTAHLIHOHHOI O
OBYYEHHA «XEPCOHCKHH BUPTYAJIbHBIH YHUBEPCHUTET»

I'neaxosa O., JIakyTun B.
Xepcounckuii I'ocyoapcmeennslii ynugepcumem

AHHOTaums: B craTbe MOKas3aHO MpaKTUYeCKoe WCMOoMb30BaHME  TEOpUM
KOHHEKTMBM3Ma B Mpouecce AUCTaHUMOHHOrO obyyeHusi, a Takke MpuBedeHbl
MeToAuMYecKMe pekoMeHaauun rno co3aaHuio 1 NpoBeAeHNI0 ANCTaHUMOHHbIX KYPCOB
C UcnoJsib3oBaHMeM TexHonornn web 2.0.

KnroueBble cnioBa: AUCTaHUMOHHOe 06y4deHne, web 2.0., Internet-cepsucol,
cucTeMa ANCTaHUMOHHOIO 06yYeHUsl, KOHHEKTUBN3M.

B coBpemennom oOmiectBe Internet mpuoOperaeT Bce Oosblliee 3HAYCHUE B
MTOBCEIHEBHOM JKU3HU UE€JIOBEKa, MOSBIIAIOTCS HOBBIE YCIYTH U BO3MOKHOCTH IJI00aIbHON
CEeTH, YTO MOCIYKUJIO MPUYMHON BO3ZHUKHOBEHUS HOBOTO nokosienus Web-cepBucos (Web
2.0), KoTOpo€ HE MOTJI0 HE OKa3aTh BJIUSHUE Ha pPa3IU4HbIC CEpbl YEITOBEUYCCKOU
JeSITEeNIbHOCTH, B TOM YHUCJIE U HAa 00pa3oBaHue.

Texnonoruss Web 2.0. mpexacraBnser coboit psn Internet-cepBucoB, KOTOpbIE
MO3BOJISIFOT I10JIB30BATENSIM paboTaTh COBMECTHO M OCYLIECTBIISITb MIHOBEHHBIN 0OMEH
unpopmanueir [1]. Ha cerogusimmHuii AeHs AaHHAS TEXHOJOTHUS HAYMHACT IIUPOKO
MPUMEHSIETCST B Ipolecce AUCTaHUUOHHOTO oOyueHus. Heob6xoaumo OTMETUTh, YTO
Internet-cepBHUCHl SABIAIOTCA TEXHOJOTHYECKOW OCHOBOW OpraHM3alydH JUCTAaHIUOHHOIO
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oOyuenusi. B gucraHuMOHHOM OOy4YE€HHHM OHM MOTYT SBJISTHCS YacTblO €IUHOTO
00pa3zoBaTeNbHOTO MOpTaia (CUCTEMBI JUCTAHIIMOHHOTO OOYUYEHHUS) WU K€ OTIACIbHBIMH
Internet-pecypcamu. CorsiacHO MEXIyHapOAHOMY CTaHIAPTY MWCTAHIIMOHHOTO OO0y4eHUS
IMS u SCORM, Internet-cepBUCHI HE SBISIOTCS OCHOBOTOJATAIONIUMHU COCTABIISIOIINMHI
JUCTAHLIMOHHOTO OOYy4YeHMsl, OHU HCHOJIb3YIOTCS KakK JOINOJIHUTEIbHbIE HCTOYHUKU
noysiyueHuss U oOMeHa uHpopmauuen, a Takke MmIaTGopMaMu JUIsl OOIICHUST MEXIY
Y4aCTHUKAMU JTUCTAaHIIMOHHOTO 00Yy4eHUsl.

B coBpeMeHHOM JUCTaHIMOHHOM OOY4Y€HMHM, B YacCTHOCTH, B CHCTEME
«XepcoHCKU BUpTyallbHBIN YHUBEPCUTETY» UCIOIB3YIOTCSA clienyromue Internet-cepBucCHI:
BUJICOKOH(EPEHIINHU; BUPTYaJIbHbIE KJIACChI, OJIOTH, BUKU-CUCTEMbI, TBUTTEP, COLIUATIbHBIE
ceTu U T.J. Internet-cepBHCHI NPENIOCTABISAIOT Psii MPEUMYILIECTB B 00pa3oBaTelbHON
chepe TakuMe Kak: - BO3MOXKHOCTb cO3[aBaTh «coiepxkumoe» Internet mobomy
10JIb30BATEIO, AaXKe He 001alalolIeMy ClIeUaIbHBIMU 3HAHUSMU U YMEHUSAMHU B 00J1aCTH
MH(OPMATUKH; - YIOOHBIN OBICTPBIN JOCTYN U3 JIt00OI TOUKH MUPA; - HATMYHE OTKPHITON
BO3MOXHOCTHU OBICTPO JONOJHUTH, UCIIPABUTH, IOYEPIHYTH HOBOE; - JOCTaTOUYHO 3HAKOMBI
MHOTHM I10JIb30BATENSIM CETH; - OOBEJMHEHHE YUaCTHUKOB Ipoliecca 00yueHuUs B €IUHYIO
o0pa3oBaTelIbHYIO CeTh U T.A. Tarkke UMEIOTCS HEJIOCTaTKU B X HCIOJIb30BAHUU TaKUe
KaK: - pa3pO3HEHHOCTb M OTOPBAHHOCTb OT CEPBUCOB, TJ€ IPOXOJUT OCHOBHAs
NeSITeNIbHOCTh; - HEOOXOAMMOCTh PEruCcTpalui Ha Ka)XJAOM OTIEJIBHOM pecypce U T...
Takum o00pa3oM, mpenojaBaTh HMEET BO3MOXHOCTbh CAMOCTOSTEIBHO BBIOMPATH
paznuuHble Internet-cepBuUChl M NPOAYMBIBaTbH METOJIUMKY OOYy4Y€HHUs, YUUTBHIBas
MIPEUMYIIECTBA U HEJOCTATKH.

B crartbe paccmarpuBaercsi MOHSATHE TEOPHUM KOHHEKTHMBU3MA KakK OJHOIO U3
HampaBiieHul ¢unocopckoil Hayku. Takxke oTMedaeTcs, YTO KOHHEeKMugu3mM MOJCINPYeT
MEHTAJIbHbIE HWJIM TOBEJCHYECKUE SIBJICHUS, IPOLIECCAMU CTAHOBJIEHUS B CETIX U3
CBSI3aHHBIX MEXK/y CO0O0I MPOCTHIX MEMEHTOB [2].

B mpouecce ucnosib30BaHus pacCMOTPEHHBIX paHee Internet-cepBHCOB BO3HUKAIOT
TPYOHOCTH, TI0 MpPUYMHE OTCYTCTBUS COOTBETCTBYIOIIEH TEOpEeTHYECKOW 0Oa3bl
(megaroru4eckoil TEOpHH), YTO TOCTYXKUJIO TMPEANOCHIIKOH K BO3HUKHOBEHHUIO HOBOM
TeOpuu OOy4YeHHUsS — TEOPHUH KOHHEKTHMBHM3MA. JlaHHas Teopus oOydeHUs Oblia pa3BHTa
kaHaackuMu ydeHbIMU CumeHcom u JlayHcom. «3HaHuss U oOydyeHHE CerojHs
OTPEEINAIOTCA C TOMOUIBIO CBsI3ei», - nuieT CuMenc: «KOHHEKTUBU3M YTBEPXKIAET, U4TO
00y4eHHe — 3TO B IEPBYIO OUepeIb mpoiecc GopmMupoBaHus cetn» [2].

B mnameil cratee paccMaTpuBAIOTCS OCHOBHbBIE NPHUHIMIIBI KOHHEKTHUBU3MA Kak
teopun oOyuyeHusi. CoriacHO IjaBHOMY NMPUHIUNY KOHHEKTUBHU3Ma, OOy4eHHUE SBIISETCS
npoueccom co3naHusi ceth. CeTb COCTOMT M3 Y3JO0B M COEAMHEHHH. Y3Jbl MOTYT
Ha3bIBAaThCS MO-Pa3HOMY, HO 3TO BCEI/Ia AJIEMEHThI, KOTOPbIE MOTYT OBIThb COEAMHEHBI C
OpyruMu anieMeHTamMu. CeTu MOryT oObeOUHSATHCS MeXIy coboil. Kaxnwiii y3en B cetu
MOXET OBITh CEThIO 0OJiee HU3KOTO ypoBHsS. Hampumep, cooO1iecTBO COCTOUT W3 JIOJEH,
KKl U3 KOTOPBIX SIBJSIETCS OTEIBHON CEThIO MJIM COOOILECTBO COOOIIECTB, TPYIIILI U
MOATPYIIIBL.

[TocTenenno ¢popMupyeTcst OTUeTINBasi TEHIECHIUS, B paMKaxX KOTOPOH 3araJHbIMU
YUYEHBIMHU ¥ DHTY3HMACTaMM JIMCTAHIIMOHHOTO 00pa30BaHMs MHULMUPYIOTCS UCCIIEI0BaHUS
U COOTBETCTBYIOIIME MPAKTUYECKUE BOIUIOLIEHUS] TOPU3OHTAIBHOW MOJENU 00pa3oBaHuUs
«CTYIEHT-CTYAEHTY». [l omucaHHs NEeAarorudyeckoro Mpolecca, MPOTEKAIOIIEro B
pamMKax CeTeBbIX pealu3aluil TOPU3OHTAIBHOW MOJEIH, YAOOHO HCIOJIb30BaTh
KOHHEKTHBHUCTCKYIO TEOPUIO O0yUEHUS.

B cucreme  gucranumonHoro — oOyuyeHuss — «XepcoHckud — BupryanbHbli
YHuUBepcUTET» NPEJCTaBICHbl IPUHIUIIBI TEOPUH KOHHEKTUBU3MA, KOTOPBIE BBHIPAXKAIOTCS
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B HCIIOJIb30BaHUM pa3iuyHbIX Internet-cepBHCOB BO BpeMsl CO3/IaHUS U OCYILECTBICHUS
mporecca JUCTAaHIIMOHHOTO Kypca, TaKUe Kak, rpyIa B COLMAIbHOM ceTH, OJ0T, TBUTTED,
BUKH, npoBeaeHue online kondepenuuu (Jiekuuu) Skype. C moMomipio NepedrciIeHHbIX
Internet-pecypcoB ciymarenu AUCTaHIUOHHBIX KypCOB MMEIOT BO3MOKHOCTH BBIIIOJIHSTH
MIPaKTUYECKHUE 3aJaHUsl, OOMEHUBAThCS MH(pOpMaLMEeH, MoJIydyaTh y4eOHO-METOAUYECKYIO
uH(popMalnIo, IPUHUMATh y4acTHE B OOIIEHUH COOOIIECTB.

TakuMm 00pa3oM, NMPUMEHEHHE Ha IMPAKTUKE TEOpUHM OOYy4YEeHHS KOHHEKTHUBU3MA
MIPEIOCTABIISIET JIONOJHUTENbHBIE BO3MOXKHOCTH JUIsl OpraHU3alMd W OCYIIECTBICHUS
MTOJTHOLIEHHOTO 1 3()(PEKTUBHOTO TUCTAHIIMOHHOTO OOYJCHHS.
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3ACTOCYBAHHA IEPAPXIHHUX CTPYKTYP Y IIPOI'PAMHHUX
TECTYIOUYUX 34ACObAX

I'onoBin M., Comuk O.
Bonuncokuit nayionansnuu ynieepcumem im. Jleci Yxpainku

AHoTania: Cratrs MiCTUTb ONUC AOCNIAKEHb Ta MpPOrpaMHUX po3pobok y obnacri
3aCTOCyBaHHS rpadis y npoueci HaBYaHHS Ta Ha eTani NepeBipKM 3HaHb LUISIXOM
TECTyBaHHS. Y poboTi onucaHi niagxoam A0 CTBOpeHHS e(eKTUBHOro TeCTOBOMo
nporpaMHoro 3acoby, Lo onepye 3aBAaHHAMK, KOTPi nepeadadvaloTe KOHCTPYOBaHHS
iEpapxiyHuX CTPYKTYp. [pMBOAMTBLCA OMWC HOBOIMO aBTOPCHKOMO aBTEHTUYHOIO
MporpamMHOro MpoAyKTy, KOTPUWA € MpOTOTMMOM, WO peanisye iHHOBaLiMHI iaei
BMKOpWCTaHHA rpadiB Npy TECTyBaHHI YYHIB Ta 3arasioM peanisye niaTpumky poboTtu
3 iEpapXiYHNMU KOHCTPYKLIAMU.

KnrouoBi cnoBa: nporpamHe 3abesneveHHs, TeCTyBaHHs, rpacdu, iHpopMaLiiHi
TexHonoril.

OCHOBOIO aBTOMAaTHU30BaHO1 JIarHOCTUKU MPOLIECY HABUAHHS € BUKOHAHHS YUHIMU
cepiil TeCTOBUX 3aBlaHb. Tak 3A1MCHIOETbCA XOpoIMM audepeHIiiioBaHri 3BOPOTHII
3B’s130K. EQEeKTUBHICT, aBTOMAaTH30BAaHOI'O HABYAJIbHOIO IMPOLIECY Yy 3HAYHIA Mipi
3aleXUTh Bl MPOrpaMHUX 3ac00iB, K1 JUIsl LbOTO BUKOPHCTOBYIOTHCS, T4 CTPYKTYpPHU
3aB/IaHb, 3aKJIAJICHUX Yy LIeH Ipolec.

OTpuMaHHS KUIBKICHMX TIapamMeTpiB OyAb-IKOTO IpoLecy, Yy TOMY 4YHCII1
M3HABaJBHOTO, TMepeadadae pO3yMIHHA 3aKOHOMIPDHOCTEH HOro MpOTIKaHHS. Y
KOTHITUBHO-OPIEHTOBAHUX TEYiSX TEOPETUYHOI MCHUXOJIOT1i aKTUBHO PO3pOOIIOEThCS 111est
PO Te, IO IHTEJEKTyalbHa MISUIbHICTh B 3HAUHIM MIp1 JETEPMIHYETHCS CTPYKTYPHOIO
opraHizamiero mi3HaBanbHOT cepu [1]. Haxkans peanbHUIl TUTIOBHNA, TECTOJOTTYHUN
MiIXiA y HaBYaHHI, SK TPaBUJIO, AaKICHTOBAaHWN HE HaA TICHXOJOTTYHOMY MEXaHI3M1
IIpoLIECYy HaBUaHHS, a Ha BUOIPKOBIN MepeBiplil 3aCBOEHHS JEKJIApaTUBHUX 3HaHb. Takui
MIAX1J Aa€ Majgo KOPUCTI JUisl OpMyBaHHS CHELIATICTIB y cepi BUCOKUX TEXHOJIOTIH.
[IpakTuHa JISUIBHICTG Yy Il TEXHOJIOTIYHINA Trajy3l MOB’si3aHAa 3 0araToKpOKOBUM,
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a0CTpaKTHO-JIOTIYHUM, MPUYMHHO-HACIHIAKOBUM, MNPOAYKTHUBHHUM  MUCIEHHSAM, SIKE
JNETEPMIHYE TISTBHICTD.

B pesynbrari iHTENEKTyaldbHOI [ISIBHOCTI, CYTh $AKOI aOCTPaKTHO-JIOTTYHE
MaclmiTaOyBaHHS ~ MOHSATTSIMH, (OPMYETbCS  MEHTallbHAa  BepOajbHA  KOHCTPYKI[LS
1EpApXIYHOTO TUITY - KOTHITMBHA cXeMa 00’€KTa HaBuYaHHS (HAMpHUKIaJ Iporpamu).
Oco0arBOCTI HaBYAJIbHUX JIIf CTOCOBHO IPOrpaMHUX OO’€KTIB B KOHTEKCTI 1€papXiuHUX
MEHTAJIbHUX CTPYKTYp OyJin po3riisiHyTi B poOoTi [3].

Y mpoueci mporpamyBaHHS METOAM HHU3XIIHOI TOKPOKOBOI JeTami3amii Ta
MOJYJIBHOTO TPOTPAMyBaHHS BITHOCSATHCA 10 OCHOBHUX MNPUMOMIB TpodeciitHoT
nisutbHOCTI[4,5]. 1ledt MOMEHT omocepeKOBaHO MIATBEP/KYE OMUCAHUM BHINE MEXaHI3M
MHUCJICHHSI, KOTPUI OTIMPAETHCS HA 1€EpapXidHy KOHCTPYKIIIFO.

AKTyajapHOIO MPOOJIEMOI0, Ha IYyMKY aBTOPIB, € pO3po0Ka MpOrpaMHUX 3acO0IB 1St
MIATPUMKHM HaBYaJbHUX IMPOLECIB, B SIKUX BiIOYBAa€ThCS HE TUIBKUM IPOCTE MOHATINHE
BIITBOPEHHS, a pPeali3yloThCsl HaBYaJbHI IPUUYMHHO-HACIIIKOBOI Ta a0CTPaKTHO-JIOTTYHO1
nii. ABTOpH 3BEpTaOTh yBary Ha po3TJIsij MIIX0/IB 10 CTBOPEHHS €()eKTUBHOTO TECTOBOIO
MIPOTrpaMHOTO 3aco0y, IO ONepye 3aBAAHHAMHU Ha KOHCTPYIOBAHHS 1€PAPXIYHUX CTPYKTYP.
B 1mpomy KOHTEKCTI MeTa Mae JBi CKIaA0BlI — HEOOXIAHICTH B PO3poOIll 3 ampoOarliero
BIINOBIAHMX 3aBJaHb Ta MOTpedy B  MPOrpaMHOMY MPOAYKTI, KOTpHM 3abe3meduThb
HMIATPUMKY pOOOTH 3 IEpapXIYHUMHU KOHCTPYKIISIMU y IIPOLIEC] TECTYBAaHHS Ta 1 aHai3.

Imroctpaniss  ¢opmanizanii 00’€KTIB HaBYaJIbHOI JISJIBHOCTI 3a JIOTIOMOIOIO
JIEpEeBOIOIIOHNX CTPYKTYp camMe Ha MpHUKIaAl MporpamyBaHHS Mae€ CBOI YHIKalbHI
nepesaru. Ilporpama, sik HaB4YaJbHUN OO’€KT, JIETKO MaclITaOyeTbCs 3a PO3MIPOM 1
CKJIaJIHICTIO, BOHA J100pe (hopMaii3oBaHa i CTpyKTypOBaHa.

ABTropu a1 anpobariii cBO€T 1/1e1 BUKOPUCTAHHS 1€papXIYHUX CTPYKTYp y Ipoleci
TECTYBAaHHS 3HaHb PO3POOUIIM MPOTOTHUN MPOTPAMHOIrO 3aco0y, cxeMy (YHKI[IOHYBaHHS
SIKOTO TPEACTaBIEHO Ha puc. 1.
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Puc.1 Mexanizm poGoTy IporpaMmu B 3araJibHUX pucax

[IpoBenena ampoOariisi Ha Tpymax CTYACHTIB BOJWHCBKOTO HAIIOHAIBHOTO
yHiBepcutery iM. Jleci YkpaiHku miaTBepauia JOLUIbHICTh BUKOPUCTAHHS TpadiB ajs
TECTYBaHHS Ta Hajajla 4MMajo (akTiB Ui MOJAJIBLIOTO JOCHIIPKEHHS. ABTOPH XOUyTh
3BEpHYTHU yBary Ha NEepCIEeKTUBHICTh AOCIKEHb y Tally31 Mo0yaAu mporpam, KOoTpi 34aTHI
IIPOBOJUTH TECTYBaHHS NPOLEAYPHUX 3HaHb. lIporpamm Takoro TuIly JI03BOJISIOTH
3a0e3neynTH Ccy0’€KTIB HaBUAHHS SIKICHUMU 3aBIAHHIMHU, 1110 €KCKIIO3UBHO MIATPUMYIOTh
PO3BUTOK 3/IaTHOCTEH A0 MPUUYMHHO-HACIIAKOBOTO 1 aOCTPAKTHO-JOTIYHOTO MUCIICHHS.
ButpaTtu yacy Ha marepiani3oBaHy ABUIBHICTH IPHU LIOMY MOXKYTh OyTH MIHIMI30BaHI.
BaxxnuBumM MOMEHTOM € 1 Te, 110 AKETH 3aBJaHb MOXKHA 3p0OUTH ogHOpinHUMU. Lle mae
0CO0JIMBE 3HAYEHHS SIK JIJIsl aBTOMATHU3alll MpOIeCy HaBYaHHS, TaK 1 JJIs JOCIIIKEHb B
raxysi IICHUXO0JIOTIi Ta eAaroriKy.
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IH®OPMALTHHI TEXHOJIOTTI IK EXEMEHT HABYAJTBHOI O
CEPEJIOBHIIA TPO®LIbHOI IIKOJIH

I'pa6uaxk /1., lapko B.
Xepconcobkuti depaicasnuil yHigepcumem

AHoOTauis: Y cTaTTi ige MoBa MpO MOXJ/MBOCTI BUKOPWUCTaHHS iHgopMaLiHo-
KOMYHiKaLiMHUX TeXHOOriN y poboTi BUMTENs Nig Yac NpoiNibHOrO HaBYaHHS.

KnrouoBi cnosa: iHpopMauiliHi TexHonorii, npodinbHe HaBYaHHS, eneKTUBHUIA
KypC.

[lepexin mkoau Ha npo¢uIbHE HABUYAHHS BHMAarae JOKOPIHHHUX 3MIH y poOOTI
BUMTENSI Ta HABUaJbHOTO 3akKiagy B 1utoMy. Peanmizamiss mnonoxkens Konmemmii
NpoQLUILHOTO HAaBYaHHA y CTapIlii IIKOJI1 BUMara€ BUKOPUCTAaHHS KOMII FOTOpa, sIK 3aco0a
IHAMBIAYyani3alii HaBYaHHs, K JpKepesa iHdopmailii, sk 3aco0y TBOPYOi AISUILHOCT] YUHSL.

JlocnikeHHsl CTaHy TOTOBHOCTI BUMTENIB (I3UKU 0 NEpexoay Ha mnpoduibHe
HaBYaHHS, 30KpeMa 3 BUKOPUCTaHHSIM I1HGOPMaUIHHUX TEXHOJOTIM, 3acBITYMIIO, IO
OUTBIIICTD 3 HUX HE PO3YMIE LUIEH Mepexo 1y CTaplloi IIKOJIU Ha MPOoQUIbHE HABYaHHS, HE
3Ha€ OCOOMMBOCTEH HaBYaHHS WIKOJSAPIB y MNpOPUIBHUX KjacaX, HE CIPOMOKHA
3acTOCOBYBATH 1H(GOPMaLIHI TEXHOJIOTIT U1l MPOQPUILHOT MIATOTOBKH LIKOJISIPIB.

3azHaueHe OOyMOBWJIO BHOIp TEMM HAIIOTO OCITIKEHHS: «3acTOCYyBaHHS
iH(bOpMAIITHUX TEXHOJOTIH — HeoOXigHAa yMOBa TMEPEeXoay IIKOJW Ha mpodiabHe

HaBYaHHS.

[Tonoxennst Konuenuii npodiibHOr0 HaBUaHHS y CTapIlii IIKOJI BUMaraiTh Bil
yuuTens Ha eramni nepeanpo@uibHOI MIATOTOBKU 1 MPOQUIBHOIO HAaBYaHHS MIATOTYBaTH
YYHIB JI0 CBIJOMOro BuOOpy MaiOyTHbOi mpodecii. BukoHaHHsS 1HOro 3aBIaHHS
00yMOBITIO€ TIOSIBY B pOOOTI BUMTEJISI HOBUX HAIPSAMIB AISTIBHOCT] Yy MPOQUIbHIN HIKOII:

1) iHdopmamiiiHoro - mnomyk, 30upaHHs 1 30epexxeHHs iHdopmalii npo mnpodecii,
HaBYalbHI 3aKiagv, JAe€ iX MOXHa HalyTth, poOoui Micms, A€ MOXKHA
[IpaleBIAITYBaTUCS; CYMDKHI podecii, K1 MOXHa ONaHyBaTH y pasl BTpaTH poOOTH
Ta 1H;

64



ICTERI 2011

2) AlarHOCTHYHOTO - OBOJIOJIIHHS METOJIMKAMH TICUXOJIOTIYHOTO TECTYBaHHS MPO(]eciitHO
BAKJIMBHUX SIKOCTEH y4HIB, 3/1I0HOCTEH, IHTEPECIB, aHATI3 iX MOMJIMBOTO 3aCTOCYBAHHS
y MailOyTHi npodecii;

3) mpodeciorpadHOrO - CTBOPEHHS METOAWK aHaldi3y 1 BHSIBICHHS BHUMOT PI3HHX
npodeciit 10 JOIMHU;

4) KOHCYNIbTaLIHHOTO - TMOLIYK, CTBOPEHHS 1 CUCTeMaTu3allisi METOJWK IpyNoBOro i
IHAMBIAYaJIbHOIO KOHCYJIbTYBaHHS 3 MHTaHb BUOOpY mnpodecii, MaiOyTHHOTO
npodeciitHOTO HaBYaHHS;

5) OCBITHBOTO - OBOJIOJIHHS METOJMKAMM NpPO(ECiiiHO CIPSIMOBAHOTO HABYAHHS, SKE
BKJIIOYAE TMOTJIMOJIEHE BUBYEHHS NPO(DUIBHUX Taiay3ei, IMiTalliiiHe MOJETIOBAHHS
y3arajJlbHeHUX BHJIB JISJIBHOCTI (MaTeMaTH4YHOI, 1H(OpMaIiiiHOi, IHXEHEepHOT],
€KOHOMIYHOT, Xy/JI0’)KHbO-ECTETUYHOI Ta 1H).

Peanizariisi KO’)KHOTO 3 IUX HAIPSAMIB IISTIHOCTI Tiepeadavae CTBOPEHHS 0a3 JaHuX,
HEOOX1THUX JJIs1 KBaT1(hiKOBAHOTO BUKOHAHHS MTOCTABJICHUX 3aB/aHb.

Tak, y KOHTEKCT1 iHghopmayitino2o HanpamKy OisibHOCMI BUATEIIb Ma€ BIIITyKaTH,
CUCTeMAaTHU3yBaTHu 1 30epertu BiAOMOCTI Ipo npodecii, HaBUaNbHI 3aKJIaH, A€ X MOXHa
OTpUMAaTH, WIANPUEMCTBA, B SKUX MOXHA I[paleBlalITyBaTUCA. Biamykatu 110
iHpopMaLi0 MOXKHa B robanbHiil Mepexi [nTepuer. s nporo Mu migiOpanu HaCTYIHI
canTu:

1) http://www.vuzi.com.ua/content/view/1024/1/1/0,

2) http://www.rabota2000.com.ua/ua/,

3) http://www.avia.gov.ua/education.html,

4) http://profi.org.ua/profes/in.shtml.

Peanizamiss  JlarHOCTMYHOTO  HAampsMYy  JISUIBHOCTI  BUMTEN — Iependadae
JOCTIIPKEHHSI HaXWIIB 1 1HTEpeciB IIKOJAPIB, iX 3410HOCTEH 10 OMaHyBaHHS OOpaHOIO
npodeciero. Jlo ckiaay boro IHCTpPYMEHTaP1l0 MalOTh YBIMTHU:

- miglip TecTiB, aHKET, ONMUTYBAIBHUKIB, METOJIUK J1arHOCTUKH JIJIs BU3HAYCHHS
3m10HOCTEH, HAXWJIIB 1 IHTEPECIB MIKOJSPIB. AHKETH JUIsi BU3HAYEHHS BIAMOBIIHOCTI 10
[IEBHOTO THUIly Mpodecii MoXHa 3HAWTH 3a TaKUMH €JIEKTPOHHUMH aJpecamiu:
http://teacher.at.ua/publ/viznachennja_nakhilu do pevnogo tipu profesiji/17-1-0-3305,
http://pedagogika.at.ua/publ/3-1-0-6;

- TpOBEJEHHS J1arHOCTYBaHHS IIKOJSAPIB 8 — 9 KiaciB 3 METOIO BUSIBJICHHS: THUITIB
npodeciif, 10 SKUX BOHM MAalOThb HAXWIM; OakaHb J10 OBOJIOJIHHS MPO(eEci€ro; CTYNEeHs
BIIMOBIIHOCTI OakaHHS OBOJOAITH Tmpodeciero 3 Haxuiaamu 1 3ai0HocTsMU.  Taky
JIarHOCTUKY Y4H1 MalOTh 3MOTY NPOUTH B Mepexi [HTepHET 3a eNeKTpOHHUMHU aJpecaMu
http://profi.org.ua/cgi-bin/tests/tests21.pl, http://profi.org.ua/profes/profes.shtml.

IIpoghecioepaghiunuii nanpsm OisnbHocmi BUATENS, TOB'I3aHUN 3 03HAHOMIICHHSIM
YUHIB 3 ONUCOM Mpodeciii Ta BUMOTaMH, SIK1 BOHU Mpe ABIISAIOTH 10 iX HOCIIB.

[lopran  mpodeciiHOrO  KOHCYJIbTYBaHHS ~ 3a  €JIEKTPOHHOIO  aJIpecolo
http://profi.org.ua/profes/in.shtml npononye mnpodeciorpamu 10 150 HaKOLIBII
MOIIUPEHUX B YKpaiHi crieniaabHOCTEH.

Ocsimuiti  nanpsm  OisnbHocmi  eyumensi Tepefadadae TMPUAUICHHS  yBaru
MOJIITEXHIYHOMY 1 IpodopieHTalliiHOMY acnekTaM i 4ac BUBYEHHS KOHKPETHHX TEM
HIKUIBHOTO KypCy (QI3UKH.

PeanizyBaTu OCBITHIM HampsM JISUIbHOCTI BUUTENb MOXE y TPhOX 3MICTOBHHX
050kax Mo UILHOTO HABUYAHHA: 6a3060mMy (3arajJbHOOCBITHIN CTaHIApT), npodinbHoMy
(mpodiTbHMIA OCBITHINM CTaHIAPT), ejleKmugHomy (Kypcu 3a BUOOpOM).
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Bin yuHiB HaBuaHHA y HOpOQUIbHIM IIKOJI BUMara€ MIMPOKOrO 3aCTOCYBAaHHS
iHpOpMaLIHHUX TEXHOJOIIH 3 METOI peajizalii OCHOBHMX BHMOT I1HIUBITyaJbHOT
TPaEKTOPIi HABYAHHS JUIsl KO’KHOTO IIKOJISAPA.

OTxe, y3arajbHIOIOYM CKa3aHe, MOKHAa 3pOOMTH BHCHOBOK, 1110 BIPOBAKEHHS
iHpOpMaLIHHUX TEXHOJOTiM y mnpoduIbHE HaBYaHHS [1a€ MOXJIMBICTD BYHUTEIIO
KBaJI1()IKOBAHO 3AIMCHIOBATH MPOIEC YNPABJIHHA HAaBUAHHSAM LIKOJISPIB, a MalOyTHIM
a0iTypieHTaM pO3IIUPIOBATH CBOi MOJKJIMBOCTI, CIIOHYKAa€ JI0 AaKTUBHOI HaBYAJIHHOT
TISUTBHOCTI, O3HAHOMIIIOE 3 PI3HUMHU BHUJIAMU MPOQEciii Ta BUMOTaMH 10 HHUX, 31HCHIOE
JIarHOCTUKY YYHIB 00 iX MaitlOyTHBOTO MpodeciiHOro BHOOPY.

PA3PAFOTKA APXUTEKTYPbI HH®OPMAIL[HOHHOH
TEXHOJIOI'HH MOHUTOPHHTI'A KAYECTBA 3JIEKTPOHHbBIX
OBPA30OBATEJ/IBHbBIX PECYPCOB

Jandyenko A., Pomamosa O.

AHHoTaumsa. [peanoxeHa  apxuTekTypa  MHGOPMALMOHHOM  TEXHOMormu
MOHWUTOpMHra KayecTBa 06pa30BaTENbHbIX pPeCcypcoB CUCTEM  AWUCTAHLIMOHHOMO
obyueHus.

KnioueBble cnoBa. CtaHaapT, NpoLecc, KavyecTBo, e-learning, obpa3oBaTesibHbIi
pecypc.

1. BBenenue
Llenpto  uccinenoBaHust  sBIsETCS  pa3paloTKa  apXUTEKTyphl  MPOLECCOB
nHpopMauroHHONW TexHosoruu MoHuTtopuHra (MTM) kauecTtBa o0Opa3oBaTeNbHBIX

anekTpoHHBIX pecypcoB (KODP) cuctem muctanimoHHoro oOpa3zoBanus. TpeOoBaHUsS K

apXUTEKTYpe:

e BosmoxHocth BHeApenus UTM KODP B y4ueOHbIil npoliecc CUCTEM TUCTAHIIMOHHOTO
00y4eHHs.

e Bo03MOXHOCTh NpPHUMEHEHHUS KOMIUIEKCHOTO TIOAX0Ja K OLIEHKE, OCHOBAaHHOIO Ha
pesynbTaTax skcneptHor oneHkn KOODP mpenogaBaTeneit u 00ydaemsbiX, pe3yibTaTax
aHaJIM3a MPOTOKOJIOB B3anMoiericTBHs 00ydaembix ¢ OOP B xozme yueObHOTo mpoiecca,
pe3ynbTaTax oOpa3oBaHMUsL.

2. Apxutexktypa U'TM KODP
Buenpenne UWUTM KODP B  yueOHBIM mpolecc MO3BOJSET  IMOJIydaTh

IIPOMEXYTOUYHbIE M HUTOTOBBIE pe3yJabTaTbl Y4eOHOTO Ipolecca B BHJE IPOTOKOJIA

B3aumoieiicTBusl o0ydaembix ¢ OOP. Unrerpauus UTM KOODP ¢ LMS npencrasnena Ha

puc. 1.

[IpeumymectBa BHeapenuss U'TM KODP B yuebnblii mponecc:

1. ABroMaruzauus cOopa HHPOpMaUUMU U aHaIU3a MOJAPOOHBIX MPOTOKOJIOB
B3auMoJeiicTBUsl oOydaembix ¢ ODP w  wmeponpusatuii 10  00€CTICUCHHIO
OTKa30yCTOUMBOCTH, pPE3YyIbTaTOB TEKYLIEro, IPOMEXKYTOYHOIO, BXOAHOIO H
UTOTOBOTO KOHTPOJIS, pe3yabTaToB 3KcrnepTHOU oneHku KODP yuenukamu.

2. AstomarusupoBaHHas oneHka KOOP (meronpl aBromaTusupoBaHHoil onenku KODP
Ha OCHOBE PAaHXUPOBAaHUS JUJAKTUYECKHX L€ U COIVIACOBAHHOCTU DIIEMEHTOB
Kypca paHee OblIM pacCMOTpEHBI B [ 1]).

3. Bo3MOXHOCTb IPOTHO3UPOBaHUsA pe3yabTaToB NpuMeHeHuss OOP B yueOHOM mponecca
B IIpoliecce BHeApeHus u ontumuzauuu OOP.

4. ABTOMAaTH3MpPOBaHHOE (OPMHUPOBAHHE PEKOMEHJALUN IO3BOJSIOT IPENoIaBaTEeo
MIPUHATH TOYHOE ¥ CBOEBPEMEHHOE pelieHue 1o ontuMuzauuu O9P.
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Puc. 1. Apxurextypa U'TM KOOP
BrIBOABI
Buenpenne HUTM KODP B yuebnsii mpouecc ¢ LMS oOecneunBaer
aBTOMAaTHU3alMI0 Takux npoueccoB MoHutopuHra KODP, kak cOop u aHamu3 noapoOHOMH
uHpopmauuu o xoae oOydeHus, MPOrHO3UpPOBaHKWE U (HOPMHUPOBAHUE PEKOMEHAALUN 110
onrtummsanun KODP, 4ro mo3BossieT mpenoaBaTesio MPUHITh TOYHOE U CBOCBPEMEHHOE
peuienue o ontumuzanuu OOP.
Jlureparypa
1. Januenko A.JI. Onpenenenue kadectBa U A(PQPEKTUBHOCTU YUE€OHBIX MAaTEpPHUATIOB
obyuarorux cuctem [Text]/ AJL. Januenko, B.A. Yasmun // CxigHo-€BponeichKuii
XKypHal nepenoBux texnosiorid. — 2010. - Ne6/2 (48). — ¢. 51-57. — Pexxum nocryma:
http://www.nbuv.gov.ua/portal/natural/Vejpt/2010 6 2/EEJET 6 2 2010 51-56.pdf.

34CTOCYBAHHS MOKJIHBOCTEH ITPOTPAMH MICROSOFT
EXCEL AK 34COBY NIITOTOBKH MAHBYTHIX CYJIHOBOJIIB 3
MATEMATHKH Y BAITHX MOPCBKHX HABYATHHHAX
3AKJTAJIAX.

Jkexyan T.
Xepconcokuti 0epaicashuii MOPCOKUL IHCIUMYM.

AHOTaUiA. Y CTaTTi pO3KpUTO MOXIMBOCTI peanizauii MXnpeaMeTHMX 3B'A3KiB
BMLLOI MaTeMaTuKM i iHdOpMaTUKM MNpU BMBYEHHI «P0O3B'A3yBaHHS ChHEpUUHMX
TPUKYTHUKIB» Y BULLMX MOPCbKMX HABYasIbHMX 3aKnagax.

KnrouoBi cnoBa: Po3B'siyBaHHS ChepUUHMX TPUKYTHUKIB, MiArOTOBKA MaibyTHiX
cyaHosogiis, nporpama MS EXCEL.

OpHi€0 3 OCHOBHUX YMOB 1H(oOpMmaTH3alil CyCHUIbCTBa Ta HOro HpiOPUTETHUM
HampsiIMOM pPO3BUTKY € iH(Qopmaruzaiis ocBitu. [lIBuaki TemMnu 3pocTaHHS O0OCSTIB
iHpopMarii, HeoOXiAHOI i1 POoOOTH CYTHOBOJIIB Y CY4YaCHHX YMOBaX, CTBOPIOIOTh
poOeMHu, NOB'sI3aH1 3 HACTYTHUMU POTUPIUUSAMHU:
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- MDK 30UIBIICHHSIM KUTBKOCTI 1H(OpMaIlii, HeOOX1THOT AJis SKICHOT MiATOTOBKHU
MaiOyTHIX CYIHOBOAIIB A0 mNpodeciiiHOl MAisUIbHOCTL, Ta 3JaTHICTIO KYpCaHTIB
3aCBOIOBATH, NIEPEPOOIATH, KOMOIHYBATH OOMEKEHY KUIBKICTh 1H(QOpMaIii;

- MDK nOoTpeOOI0 BHKIAJAaTH HaBYaJbHI IPEJIMETH HAa BUCOKOMY HAayKOBO-
TEXHIYHOMY pIBHI, PO3BHMBAaTH MHUCJIEHHS, (OpMyBaTH MpodeciiHi SIKOCTI MalOyTHIX
CHEIIaTICTIB Ta HECTAYEIO Yacy, 10 BIABOJAUTHCS HA JOCSITHEHHS TaHUX IUICH;

- MDK DOTpebOI0 TBOPYO OBOJIONIBATU NpodeciiiHO-3HAUYIIUM HaBYaJIbHUM
MaTepiajJoM Ta HeoOX1IHICTIO pOpPMYBaTH y CTYIEHTIB HABUUKHU PO3B'A3aHHS 11a0JIOHHUX
MaTeMaTUYHUX 3a7a4.

Bupimennst came 1nux mpoTUpPIY CHPHUSUIO TOMY, IO CHOTOJIHI Y BY3aX LIMPOKO
BUKOPUCTOBYIOTh KOMIT'IOTEPHHI CynpoBil HaBuyanbHOro nmpouecy. [Ipore i ioro
BUKOPUCTaHHS HE JO3BOJIS€ YHUKHYTH MPOTHPIY MDK HaBYaJbHOIO Ta HpodeciiiHoIo
MIATOTOBKOI0 B YMOBaX ICHYIOUOT MOJENI OCBITH Yy BHUIIMX MOPCHKHUX HaBYaJIbHHUX
3aKJIa1ax.

AHami3 JiTepatypu 3 AaHOI TEMU J03BOJIMB BCTAHOBUTH, 110 B POOOTAaX HAYKOBIIIB
HEJIOCTAaTHRO YBaru MPHUIUIAETHCS OpraHiailii caMOCTIHHOTO HaBYaHHS KypCaHTIB, HE B
MOBHIM Mipi AociiakeHa rnpoliemMa BUKOPUCTAHHSA aKTUBHUX (OPM HaBUaHHS, OJHIEIO 3
SKUX MOK€ BUCTYNATU Po0OTa 3 KOMIT'FOTEPOM.

BukopuctanHss Ha 3aHATTAX 3 BHIIOI MaTEMaTUKH IPOrpPaMHOro 3acoly
MICROSOFT EXCEL, mo BxomuTh 10 iHTerpoBaHoro makery Microsoft Office mis
Windows, 3Ha4HO TIOJIETIITYe€ BUKOHAHHS 3371a4 3 BEJIMKOIO KUTHKICTIO OOYHCIIEHB, a TAKOXK
103BOJIsI€ (DOPMYBATH y KYpCaHTIB aJITOPUTMIUHE MHUCIICHHS, a BUKJIa/aueBi 30epirae yac
JUIS cUCTeMaTu3allii HayKOBHMX 3HaHb. [IpakTHyHa HIHHICTh TAaKUX 3aHSTH HOJIATAE B TOMY,
0 pO3BSI3yBaHHS NEAKUX THIMIB 3a1ad, 13 3acTtocyBaHHsAM 3a3zHaueHoro [II13 macts
MOXKJIMBICTh BHKJIa/adaM CHELIalbHUX JUCHUIUIIH Yy MOJAJIbIIOMY CHUPATUCh Ha JOCBIX
KYPCaHTIB 3 PO3B'I3yBaHHSI MaTeMaTUYHUX 3ajJay 1 30CepeyKyBaTH iX yBary Ha OCHOBHHUX
NUTaHHAX (paxoBOi NIATOTOBKU MalOyTHIX CYJHOBO/IIIB.

Ananiz  3Mmicty Temu «Po3B's3aHHS CEpUYHOrO0 TPUKYTHHUKA»  JI03BOJIUB
BCTAaHOBHUTH, IO ICHY€ IIICTh OCHOBHHMX THUIIB 3a1a4 CHEPUIHOrO0 TPUKyTHUKA. st
oAaJbIIOT ()aX0BOiT MIATOTOBKU BAXKJIMBUM € PO3IJISLA 3a/1a4 YCIX HIECTH TUIIIB:

- 33jJaya Ha 3HAXO/KEHHS KYTIB CPEpUYHOro TPUKYTHHKA 3a TpboMa HOTo
cTopoHamu (a,b,c);

- 33J]aya HA 3HAXOJ/KEHHS CTOPOHM Ta JIBOX KYTIB CEpUYHOTO TPUKYTHHKA 3a
JIBOMa CTOpOHAMHU Ta KyToM MDbK HUMH (a,b,C);

- 33J]aya Ha 3HAXOJKEHHS CTOPOHU Ta JIBOX KYTIB CEpUYHOTO TPUKYTHHKA 3a
JIBOMa CTOPOHAMU Ta KyTOM, IIO JIEKUTh IPOTH OJHI€ET 3 HUX (a,b,A);

- 33Jaya Ha 3HAXO/DKEHHSI CTOpPIH C(EpUYHOro TPUKYTHUKA 3a TpbOMa HOTO
kyrami (A,B,C);

- 33Jaya Ha 3HAXOJ/DKEHHS KyTa Ta JBOX CTOpPiH c(EpUYHOro TPUKYTHUKA 3a
JBOMa KyTaMU Ta MPUJIETIION0 10 HUX CTOPOHOIO (A,B,c);

- 33Jaya Ha 3HAXOJ/UKEHHS KyTa Ta JBOX CTOpPIH C(EpUYHOro TPUKYTHUKA 3a
JBOMa KyTaMHU Ta CTOPOHOIO MTPOTHIICKHOIO JI0 OAHOTO 3 HUX (A,B,a).

Uepe3 Opak dyacy, BiIBEIEHOTO Ha BHBYCHHS I1Ii€1 TEeMH, 3a3BHYall HA 3aHATTAX
pO3rIaeTbes IMpOLIEC PO3B'SI3yBaHHS — 33jJay JIMIIE OJHOTO (rmepiioro) tumy. Mu
MIPOTIOHYEMO  OPraHi3yBaTH NPAKTUYHY [IIBHICTP KypCaHTIB 3 BHUBYCHHS TEMHU
«Po3B'13yBaHHs chepUYHOTO TPUKYTHHKA» Y Takuid crocid: CHoYaTtky pasoMm 3
BHKJIa/JIaueM po3i0paTH MOCTIIOBHICTH M1, HEOOXITHUX A po3B's3aHHs 3amadi. [licms
L[bOTO KOXE€H 3 KYpCAaHTIB Ma€ CTBOPUTU EJIEKTPOHHUM PO3B'SI30K JTAHOTO TUIY 3ajad.
PobGora Han oOpaHoro 3a7a4ero0 JacTh 3MOTY KypcaHTaM BUPOOUTH aJiTOPUTM PO3B'SI3aHHS
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BCIX THIIB 3a7ay, SIKI BIH MOX€E BHUKOPUCTAaTH B MailOyTHbOMY Ha 3aHSTTIX 3 (haxOBHX
JTUCLMILIIH, MPOSBUBIIYN MPU I[bOMY TBOPYHMH MiJX1J1 JO BUBYEHHS MaTEMaTUKH.
BpaxoByrouu Te, 1110 Ha JIEKLI] 3 KypCy BUIIOI MaTEMaTUKU CTYACHTaM BUKJIAal0Th

TEOPETUYHUM Marepiai, SKUH MICTUTh MIAXOAW A0 PO3B'A3aHHS 3a4ay ILIECTH THIIIB,

IIPOMOHYEMO IM CaMUM PO3B'S3aTU Tl TUIIH, K1 HE PO3IIIAJANNCA Hi HA MPAKTUYHOMY, H1

Ha JiekiiiiHoMy 3aHATTAX. [loTim, 3acTocoBytoun MS EXCEL, 3an1oBHUTH CTBOPEHY KHUTY

«Cdhepuynuii TpUKYTHUK». PekomeHayemMo Tij Yac BUKOHAHHS CaMOCTIMHOT poOoTH,

CKOPHUCTATUCS PO3POOJICHUM HaMU TMOCIOHUKOM «MeToanuHl peKoMeHAaIil 11010

oprasizauii ASUIBHOCTI KypCaHTIB 13 3aCBO€HHS BY3JIOBUX MUTaHb CIEL PO3JAULY BHIIOi

MatemMaTuku «CdepruyHa TPUTOHOMETPIS».

BrnpoBakeHHs 3anmporoHOBaHOT METOJMKH peallizalii MDKIpPEIMETHUX 3B'A3KIB

«Marematuka-Inpopmatrka» Ha apyrux kypcax BH3 XJIMI 3acBiguuio, mo:

- omepamiiHMM MiOXil [0 PO3B'SI3aHHA 3a3Jad JaHUX TUIIB cIpuiiMaBcs

KypCaHTaMU Ha PIBH1 pO3yMIHHS;

- TMpOBEACHHS 3aHATh 3a TaKOK METOJMKOI Iepeadadyae 3acTOCYBaHHS

KOMIT'FOTEPHOI TEXHIKH, a BIIMOBIAHO HAaBYaHHS Y KOMII'FOTEPHOMY KJIacl;

- pe3ylbTaToM IMpPOBEIEHHS pOOOTH € CTBOPEHHS MPOIYKTY, KM B MOJAIBIIOMY

OyzZe 3acTOCOBYBAaTUCh NpPU BUBYEHHI MPOQPUIBHUX AUCLUMILUIIH, 1[0 BUMAarae peaizamii

MDKIIPEAMETHUX 3B'SI3KIB CHEIIATbHUX JUCIHILIIH 3 MAaTEMaTUKOIO;

VY3aranbHIOIOYM BUILE BUKIIAJEHE MOXKHA JIMTH BUCHOBKY, I110:

1) BUBYEHHS MaTeMaTHKU y Npo(deciiHO — OpPIEHTOBAHOMY HAaBYAJBLHOMY 3aKjajl Mae
3/IIMCHIOBATUCH 3 ypaxyBaHHSAM il 3B'A3KIB 3 MailOyTHHOIO MpoQeci€ro Ta BpaxoByBaTH
Cy4acHi BUMOTH 10 Ipo(eciitHOT JisSIbHOCTI CYTHOBOIIS;

2) npu po3B's3aHHI NpodeciiHuX 3aBlaHb CYAHOBOJIIlI KOPHUCTYIOTHCS KOMII'FOTEPHOIO
TEXHIKOI0, 1[0 BUMAarae€ MiArOTOBKU J0 il BUKOPHUCTAHHSA B IPOLIECI HABYAHHS BCIX
JUCLMILIIH, Y TOMY YUCI1 i MaTeMaTUKU;

3) BHUBYEHHSI MOKJIMBOCTEH 3aCTOCYBAaHHS KOMI'IOTEPHOI TEXHIKU MPU PO3B'sI3aHHI 3a7a4
cepUyHOTO TPUKYTHUKA 3aCBIAYMIIO, 110 3 METOK0 CKOPOUYEHHS Yacy AJsl pO3paxyHKIB
KYTIiB 1 CTOpIH TpUKyTHHKAa MOxHa BukopuctoByBatu MS EXCEL, y pe3ynbTari 4oro
KypCaHTH 3aCBOIOIOTh QJITOPUTMH PO3B'SI3aHHS  IIECTH THUIIB 3a7a4 CHEPUIHOTO
TPUKYTHHKa Ta HaOyBalOTh JOCBIIY 3acCTOCYBaHHS L€l NpOrpaMu IMpH BUBYEHHI
CHeliaIbHUX TUCLUILTIH.

KOMIIBIOTEPHOE MOJAE/INPOBAHUE PA3BETBJIEHUA
TPAHCIIOPTHBIX IIOTOKOB

unenko E., Jlasypuk B., Poros IO.

Xapvkosckuii nayuonanvHwll ynueepcumem umenu B.H. Kapasuna

AHHOTauMA. MNpeanoxeH noaxon K KOMMNbKOTEPHOMY MoaenmMpoBaHuto
B3aUMOJENCTBUSI TPaAHCNOPTHOro nNOTOKa C KOMMOHEHTOM TpaHCI'IODTHOl\/'I CeETNn -
pPa3BETB/EHUEM B paMKaXx CTOXaCTMYECKON MoAENN.

KnioueBble cnioBa: KOMMbIOTEPHOE MOAENNPOBAHUE, TPAHCMOPTHLIE MOTOKM,
CTOXacCTn4yeckme Moaenu.

BBenenue

CroxacTHYeCKHe MOJIETTM TPAHCIOPTHBIX TIOTOKOB SIBIISIFOTCS OJHUM U3
MEePCIEKTUBHBIX HANMpaBJICHUNW B UCCICNOBAHUM TpaHCIOPTHOW cuctembl [1]. B
CTOXaCTUYECKOW Mojenn 0a30BOM XapaKTEPUCTHKOW TPAHCIIOPTHOTO MOTOKA SIBIISICTCS
pacrmpesefieHe BPEMEHHBIX HMHTEPBAJIOB MEXKIY €ro »sJeMeHTamu. Vcnosb3oBanue
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BEPOSTHOCTHBIX PACIPEICIICHH B ONMUCAHUM TPAHCTIOPTHOTO TIOTOKA HEOOXOAMMO ISt
y4eTa XapaKTepHbIX JUIsl HETO 3aKOHOMEPHOCTEH.

KoMmnoHeHTBl TpaHCIOPTHOM cHUCTEMBbl (HampuMep, MOBOPOT, MEPEKPECTOK B
YIIMYHO-JOPOKHOM CETH) MOTYT OBITh OXapaKTEPU30BAaHBI CO CTOPOHBI MX BIUSHUS Ha
B3aMMOJICHCTBYIOIIMI ¢ HUMU TPAHCHOPTHBIN MOTOK. KIIF0UeBBIM KJIaCCOM KOMIIOHEHTOB
TPAHCIOPTHOM CETH SIBIISIIOTCS IepeceueHus. B kadecTBe MpOCTOMl MOJEIM 3TOro Kiacca
BBIJICIMM  PAa3BETBJIICHHE TPAHCIOPTHBIX TMOTOKOB. IlycTh, B3aMMOJCUCTBYA C
pa3BeTBIIEHHWEM, BXOJIHOM TOTOK (¢ paszaensiercs Ha k moTokoB. B kauecTBe BBIXOIHOTO
MOTOKA (9] BBIJIEINM JIF000M 13 k moTokoB. OcTaibHbIe MOTOKU MOCTE Pa3BETBICHUS OyneM
paccMaTpuBaTh Kak €IMHBIN MOTOK OTBETBICHUS ()2, KOTOPBIN COACPIKUT BCE AIEMEHTHI (g
He momaBmme B ;. [lodToMy, He yMmeHbIIas OONIHOCTH PACCMOTPEHUS, MOXKHO
KCIOJI30BATh MOJEINIb PA3BETBIICHNUSI, IPEICTABICHHYIO Ha pUC.1.

0 P1
E >

b

Puc.1. Monenb pa3BeTBiIeHUA.

B paborte u3yuaercss pacnpezieseHue WHTEPBAIOB MOTOKA ¢ B 3aBUCHMOCTH OT
pacnpe/iesieHus: HHTEPBaJIOB BXOJHOTO MTOTOKA (o M TApaMeTPOB Pa3BETBIICHMUSL.

MopenupoBaHue pa3BeTBJIeHHS TPAHCIIOPTHBIX OTOKOB

[InoTHOCTH pacrpenereHre UHTEPBAJIOB MEX]y 3JIEMEHTAaMU BO BXOJHOM IOTOKE
(o paBHsieTcs pg. OTCYTCTBYET KOppesLus MEXKy dJIEMEHTaMU MOToKa (9. Pa3BeTBiienue
Xapaktepusyercs HabopoMm mnpaBui T, cCOriacHO KOTOPBIM HPOUCXOIUT pasJelieHue
BXOJIHOTO TIOTOKa (9. Tak Kak, BBIXOJHBbIE ITOTOKH 3KBUBAJICHTHBI, MCCIEIYIOTCS
XapaKTEPUCTUKH .

Paccmotpum ciyuait, korga vabop npasun T = [T1], rme T1 sBaseTcss mpaBuioMm,
COrJJaCHO KOTOPOMY 3JEMEHTBHl TPAHCIOPTHOTO TIOTOKAa BBHIOBIBAIOT U3 HEro C
BEPOSITHOCThIO Wi. [lsl ciydass pa3BeTBIEHMSI IUIOTHOCTb PAacCHpeleieHUs] BBIXOJHOTO
MIOTOKA ()] OMHUCHIBAETCSI OECKOHEYHON CyMMOM:

Po == W)(Pg+ 00 P

i€ pi - IUIOTHOCTh pACIpeAeseHHs] CyMMbl 1 CIIy4alHbIX BEJIMYUH,
pacrpeieieHHBIX ¢ TUIOTHOCTBIO Po.

B BHUAY CJIIO)KHOCTH AQHAJIMTUYCCKOI'O IMPCACTABJICHUA XAPAKTCPUCTHK BBIXOJHBIX
MOTOKOB, ISl peajM3allid MOJEIH HCIIOJIB30BAIOCH KOMITBIOTEPHOE MOJICIIHPOBAHUE
mporecca pa3BeTBiIcHUs. Pa3paboTaHHOE aBTOpaMHU CTaThbH MPOTpaMMHOE OOecreueHue
SFMS mno3Bosisier B paMKax CTOXaCTHUYECKON MOJENM MOJEIUPOBaTh pPa3BETBIICHUE
TPaHCIOPTHBIX MOTOKOB MeTosioM Monte-Kapno. C nomompio SFMS mnposenena cepust
KOMIIBIOTEPHBIX ~ 3KCHEPUMEHTOB.  Pe3ynbrarel  MOJEIMPOBAHUS  PACHpPEICIICHUS
HHTCPBAJIOB IIOTOKAa (@1 A Pa3IMYHBIX 3HAYCHUI Wi MPCACTAaBJICHBI Ha pI/IC.2.,
pacmpeienieHre moToka ¢y paBHoMepHoe Ha oTpeske [0,1]
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a 0
a 1 2 3 4 a B T g a 10

Puc.2. PacnpeneneHne HHTEPBAIOB B BEIXOJHOM IIOTOKE.
KpuBas 1 - wi=0; xpuBas 2 - w; = 0.5;
kpuBas 3 - w; = 0.7; kpuast 4 - w; = 0.9.

Kak BuIHO M3 pHCyHKa M3MEHEHHE XapaKTEPUCTHK KOMIIOHEHTa TPaHCIOPTHOM
CHCTEMBI CYIIECTBEHHO BIMSET Ha (OpMY pacIpelesieHHus] M XapaKTEpHBIE pa3Mephl
BBIXOJIHOTO TIOTOKA.

Jlureparypa
1. May, A.D.: Traffic Flow Fundamentals. Prentice Hall, Englewood Cliffs (1990)

IIPOBEJJEHHA BCEYKPAIHCBKOI'O IHTEPHET-KOHKYPCY
«BYUTEJIb-HOBATOP» B MEPE/KI «IIAPTHEPCTBO B
HABYAHHI»

Kinbuenko A.
Inemumym inghopmayitinux mexnonoeiiu i 3acooie nasuanus HAIIH Ykpainu

AHoTauis. MpeactaBneHo BeceykpaiHCbkuil IHTEPHET-KOHKYPC «BunTens-HoBaTop» B
Mepexi «[MapTHepCTBO B HaB4YaHHI» Ha OCHOBI AocBigy IHCTUTYTY iHdOpMaLinHNX
TEXHOMorim Ta 3acobie HaByaHHs HAMH YkpaiHM NO NpOBEAEHHIO KOHKYypCiB
«Buutenb-HoBaTOp» MpW MiagTpUMUI KoMnaHii «MalkpocodT YkpaiHa» y 2004-2011
pokax. binbw pgetanbHO onuMcaHoO YMoBM npoBefeHHs Loctoro Ta CboMOro
KOHKypCiB «Buutenb-HoBaTop». BuknageHo pesynbTatv CeMuMpiyHoOro Aocsigy
nposefeHHa BceykpalHCcbkoro KOHKypcy «BuuTenb-HoBaTOp» Ta MepCrnekTuBu
NoJasnbLIOro PO3BUTKY LbOrO HamnpsiMKy MO opradisaudil i nposefeHHIO IHTepHeT-
KOHKYPCIB 3aBAsSKM Y4YacTi yKpaiHCbKMX BUMTENiB y EBpoMencbkux Ta BcecBiTHIX
(opyMax BUMTENIB-HOBATOPIB, LU0 CPUSIE PO3LLUMPEHHIO MDKHAPOAHMX KOHTaKTIB.

KnrouoBi cnoBa: IHTepHET-KOHKYpPC «BunTens-HoBaTop», Mepexa «[MapTHEpPCTBO B
HaBYaHHi», iHhopMaLliMHO-KOMYHIiKaLiNHI TeXHONOrl.

Bceykpaincekuii [nTepHEeT-KOHKYpC «BunTens-HOBaTOp» HA 3aMOBJICHHSI KOMIAHIi
«Maiikpocodt YkpaiHa» Bxke CbOMUH PIK NOCHUIb MPOBOAUTH IHCTUTYT 1H(pOpMAaLIHHUX
TexHosorii 1 3aco6iB HapuaHHs HAIIH Vkpainu 3a cnpusstHHs MiHiCcTepcTBa OCBITH 1
Hayku Ykpainm Ta HanionanpHoi akazeMii mnearoriyHMX Hayk YkpaiHu. Meroro
KOHKypcy «Buutenb-HOBaTOp» € ONaHyBaHHS OCBITSHAMHU CY4YacHUX 1HQOpMaIiifHO-
KOMYHIKAI[IfHUX TEXHOJOriM Ta miATpUMKa poOOTH BUKIAJayiB y MIArOTOBLI
KOHKYPEHTOCIIPOMOKHOT MOJIOA1I JI0 AaKTHBHOI JKMTTEAISJIBHOCTI B I1H(QOpMaLiiiHOMY
CYCITUIbCTBI.

Jlis mpoBeAeHHsSI NEepUIMX IT'STH KOHKYpCiB Oyjo cTBOpeHO caillt «Buuteinb-
HOBaTOp» Ta 06a3y AAHUX YYaCHMKIB, BIIB1yBauiB 1 MaTepiaiiB KOHKypcy [1].

3 2009 poky InTepHeT-KOHKYpC «BuuTenb-HOBaTOp» MPOBOAUTHCS B paMKax
BCECBITHBOI cCOLIANIbHOI Mepexi s BuMrTeniB «[lapTHepcTBO B HaBuUaHHI», SKY
3armoyarkyBajia kKopropaiis MaiikpocodT B YkpaiHi, mis 4oro B Mepexi CTBOPIOETHCS

71



XepcoHChKHUIT AepKaBHUN YHIBEpCUTET

CIHIJIbBHOTA BCEVKPAIHCBKUI KOHKVYPC «BYMUTEJIb-HOBATOP». 3 1-ro
BepecHs 2010 poxy no 31 ciunsg 2011 poky O6yno nposeneno Chomuii BeeykpaiHcbkuit
KOHKypc «Buurenb-HoBatop». lle — iHHOBauiliHMI eTam B oprasizamii 1 IpOBEJIEHHI
[HTepHET-KOHKYpPCIB: MO-Iepile, BiH MPOXOAUB Ha mopram «Mepexa mapTHEPCTBO B
HaBYaHHI», Ha SIKOMY CHIBIPALIOIOTh BUUTEI 3 YChOTO CBITY; O-ApYyTe, i 3a0e31eueHHs
KOHKYPEHTHOI CIIPOMOXHOCTI poOIT YyKpaiHCBKMX YYacHHMKIB Ha €BpoIelchKoOMy Ta
BcecBitHboMy (opyMax BUMTETIB-HOBATOPIB, a TAKOX I ITUPOKOTO BIIPOBAKECHHS B
MeAaroriyHy MpakTUKy IpOeKTHOI MeToiuku 3 BUkopucTtanusaM IKT, oniHtoBanHs 1 popma
MoJaHHsl poOIT 3IMCHIOBajacs 3a KpuTepisMu €Bponeichkunx KoHKypciB (European
Innovative Teachers Forum).

Y4acHUKHM KOHKYPCY PEECTpyBaiuCs Ha caidTi «Mepexa mapTHEPCTBO B HABYAHHI»
[2], micms dYOTO TPUEAHYBAIUCA O CHUIBHOTH CbOMUM BCEVKPATHCHKHU
KOHKYPC «BUUTEJIb-HOBATOP».

[TincyMKH KOHKYpCY OTOJIOIIEHO MiJl Yyac MpoBeaeHHS GOpyMy BUUTEINIB-HOBATOPIB
B M. Kuesi B Oepesni 2011 p. Ilepemoxusmu Cromoro BceykpaiHCHKOTO KOHKYPCY
«Buwnrtenb-HoBatop» Bu3HaHO 10 ocCBiTAH — mnpenctaBHHUKIB JloHenbKoi, BIHHHUIBKOT,
UepniriBcpkoi, Ta TepHOMUIbChKOI oONacTeld 3 MPOEKTaMHU, MO0 JIEMOHCTPYIOTh
3aCTOCYBaHHS IHHOBAIIIMHUX MIIXOMIB /10 BUKJIAMAaHHA (PI3UKH, XiMii, iCTOpii, reomMeTpii,
00pa30TBOPYOrO0 MHCTENTBA, IHOOPMATUKH Ta OCHOB OE3MEKH KHUTTEALUIBHOCTL. Bceix
¢iHaNICTIB HATOPOXKEHO LIIHHUMHU MOJapyYHKaMU — MOOUTbHUMU TeseoHaMu, HaJlaHUMU
koMmmaniero MTC, MoOUIbHUM mapTHEPOM KOHKypcy. Marepianu nepemoxuiB CboMoro
KOHKypcy «Buurenb-HOBaTop» Oyae HaapyKoBaHO B KypHanax «Komm’roTep y mIKoji Ta
cim’i» Ta «Hi Tech y mkomi».

JlocBin mpoBeneHHsl [HTepHET-KOHKYPCIB MMOKa3aB aKTyaJbHICTh 1 KOPUCHICTD JJIst
OCBITSIHCBKOT CITUTBHOTH SIK JUISI Y9aCHHUKIB, TaK 1 TOTEHIIAJIBHUX KOPUCTYBAYIB.

B pe3ynbrari ceMupiyHOro AOCBiy HAKONMYEHO Ta CTBOPEHO NOTYKHE CXOBHILE
HaBYAJIbHUX 1HGOPMaLIHUX pecypciB 3 PI3HUX HAaBYAJIbHUX NpeaMeTiB (pi3uku, ximii,
MaTeMaTHKH, 1H(QOPMATHKHU, aHIJIIMCHKOT MOBH TOLIO), SIKE MO)KE BHUKOPHUCTOBYBATHCS B
nefaroriyHiil npakruui. Joctyn 1o mMarepiainiB 6€3KOLITOBHUM, TOMY KOXXHHUM Oakarounit
MO>K€ 3aCTOCOBYBATH MaTepiaiu JUlsl MOBCIKIACHHOI npaii. A 3 HIIOro 60Ky, podora 3 UM
pecypcom crpusie BripoBampkeHHio IKT B HaBuanbHy MissIbHICT B YKpaiHi.

[lepcrieKTUBHICTh MOJAAJIBIIOIO PO3BUTKY LBOTO HANpPAMKY IO oOpraHizamii 1
IIPOBEJICHHIO |HTEpPHET-KOHKYPCIB MOJSATra€e y BIOCKOHAJIEHHI TEXHOJIOITYHOI 0a3u Ta
MEXaHI3MIB 3aJIy4eHHs (IPOMOYTHUHI caliTy Mepexi Ta CHUIBHOTH KOHKYPCY) LIMPOKOL
OCBITSIHCBKOT TpoMaIH 10 y4acTi B [HTepHEeT-KOHKypcax.

[Tounnaroun 3 2005 poky, mepemMokill KOHKypcy «Buurtenb-HOBATOp» MOCTIMHO
O0epyth ydacth y €Bpormeilichkux Ta BceecBiTHIX (Qopymax BUYMTENIB-HOBATOPIB,
opratizoBaHuX Kommasiero Microsoft.

3aBasiku npoBeleHHI0 Bceykpaincbkoro IHTepHeT-KOHKYpCy «BuuTenb-HOBaTOp»
PO3IIMPIOETECS  JOCBI YKpaiHCBKUX BUMTENIB Yy €Bpomi 1 CBITI, PO3IMIHUPIOIOTHCA
MDKHApOJAH1 KOHTAKTH.

Jliteparypa
1. Caiit «Bceykpaincbkuii koHKype «Buutens-HoBatopy». — [Enexktpon. mani]. — Pexum
noctyny: http://www.itcomp.edu-ua.net. — Jlata nocrymy: 6ep. 2011. — Ha3Ba 3 expana.
2. Caiitr «Mepexa mapTHEpPCTBO B HaBuYaHH1». — [EnektpoHn. mani]. — Pexum nmocrymy:
http://ua.partnersinlearningnetwork.com. — Jlara nmoctymy: Oep. 2011. — HasBa 3
eKpaHa.
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AKTHBH3AIIAA TBOPUYECKOH PABOTHI CTYJIEHTOB CTAPIIHX
KYPCOB

Ko0o3eBa A., Ckakyn JI.
Ooecckuitli HaYUOHALHBLY NOAUMEXHUYECKUL YHUBEPCUMEm

AHHoTaums: MpobneMa opraHM3aUMM CaMOCTOSTENIbHOW AeATENbHOCTU CTYAEHTOB
B MpoLecce 0byYeHns ABNSIETCA OAHOM M3 aKTyaslbHbIX B COBPEMEHHOW NeAarormke.
Cnoxwunacb cuMTyaums, Koraa ycTosiBLUMECS crnocobbl M opMbl NPOEKTUPOBAHMS U
OCYLUECTBNIEHNS CAMOCTOSITENbHON paboTbl CTYAEHTOB TPEOYIOT  OCMbIC/IEHUS,
KOPPEKLMN M HOBbIX NMeAarormyecknx pelleHuin. 3To obycnoBneHO, NpeXae BCero,
pacIUMPEHMEM TONSi CaMOCTOSITENIbHOW [EATENbHOCTU CTYAEHTOB B  YCIOBUSX
MPUBMEYEHNST K MpPOLEccy Mo3HaHUS MHMOPMALMOHHBLIX U TENEKOMMYHUKALIMOHHBIX
KOMMBbIOTEPHbLIX ~ TEXHOMOTUA,  (OPMUPYIOILUMX  HABbIKM  CaMOOpraHu3aumMn U
CcaMooby4eHus.

KnroueBble cnoBa: uHdopmaTvka, caMmocTosTenbHas paboTa, caMoopraHu3aums,
caMooby4eHue.

OcHOBHbIE yCHJIUSI TIPENOJABATENs] COBPEMEHHOM BBICIIEH IIKOJBI CEroHs
3a4acTyl0 HalpaBJ€Hbl Ha TO, YTOObI OOECIEYUTh YCBOEHUE CTYAECHTOM HEKOTOPOIo
o0s3aTenpHOr0 00beMa MaTepHala, peaycCMOTPEHHOro IporpaMMoil (pabouel, yueOHOM)
KOHKpeTHoro kypca. IIpu 3ToM TBOpuecKuil MOTEHIHAT HEKOTOPHIX CTYIEHTOB MOXKET
0Ka3aThCsl HEPACKPBITHIM.

Lenvio pa®OTHl ABIIETCS AKTUBM3ALMS TBOPYECKOW CaMOCTOSITENIBHOM pPabOThI
cTyneHToB ¢ npusnedeHueM UKT.

JIJst MOCTHKEHUS TTOCTABICHHOM 1eJIM HEOOXOMMO PEIIUTh 3a0auu

e AHaiM3a CTENEHH 3aMHTEPECOBAHHOCTH KOHKPEmHOU TPYIIbl CTYJIEHTOB B
U3YYEHUU pa3IMYHBIX TEM KOHKPETHOIO Kypca, IpPOBOAMMBIM IIOCIE IEPBUYHOIO
MIOBEPXHOCTHOTO MX O3HAKOMJIEHHMSI C KOHCIIEKTOM JIEKIIMM JIaHHOTO Kypca, 3a CueT
YCTAHOBJIEHUSI CBSI3U «CTYACHT-IIPENOaBaTeNIb» METOJIOM IyOIMYHOTO OOCYKIEHUs ¢
npuBjiedeHueM lnternet-TeXHoa0ruit;

e Pa3paboTku crnoco0OB MPHUBJIEUEHUS CTYACHTOB K IMOJIOTOBKE M IPOBEACHUIO
3aHSATUN (JIEKIIMOHHBIX, IPAKTUYECKUX, Ta00OPATOPHBIX) 32 CUET

a) BHECEHMsI B IJIaH 3aHATHI BOIIPOCOB MPOOJIEMHOT0, WM JUCKYCCHOHHOTO IJIaHa;

0) mnpu TMOArOTOBKE K 3aHATHSAM Yy4eT I[penojaBaTreieM U Yy JelieHue
MaKCUMAaJIbHOTO BHUMAaHMUS MOJIOKEHUSIM JIMCKYCCUOHHOTO XapaKTepa, KOTOPhIE BOZMOMXHO
HE BOIIM B KOHCIEKT JIEKLIHUH, HO BBI3BAJIM 3aMHTEPECOBAHHOCTb AYIAUTOPHH, a TAKKe
BOIIPpOCaM, BO3HUKAIOLIUM MpH MPEIBAPUTEIHLHOM O3HAKOMJIEHHMHM CTYAEHTa C
MaTepuajaMu JIEKUUH U MpeJBapUTEIbHO JOBEIEHHBIM J0 CBEICHUS MPEnojaaBareis ¢
HCIIOJIb30BAHUEM CBSI3M «CTYIEHT-IIPETOIaBATENbY.

Pe3ynbraroM  JOMKHO  OBITH  MOCTPOEHHE  JIEKLIMOHHOTO  (MPAKTUYECKOTO,
1abopaTopHOIo) Kypca B paMKax pabouedl M yueOHON mporpamMm B BUAE OUHAMUYECKU-
U3MEHAeM020 B 3aBUCHUMOCTU OT HHTEPECOB, MPUOPUTETOB M IOKEJTAHUU KOHKPETHOMN
IPYNIbl  CTYIEHTOB, a IMpernojaBaHue Kypca JOJDKHO TMPUBECTH K IOBBILIECHUIO
3aMHTEPECOBAHHOCTH, aKTUBHOCTH M CAMOCTOSATEIbHOCTU CTY/IEHTOB B €r0 U3yUYEHUHU.
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OCOBJINBOCTI BUKTA/TAHHA MATEMATHYHOI' O AHAJII3Y JlV/TA
CTYAEHTIB HAIIPAMY III/IT'OTOBKH — IHOOPMATHKA

Kobo3eBa A.
Ooecvkuii HAYiOHANLHUL NOTIMEXHIYHUL YHIGepCcUmem

AHoTauin: B poboTi 06rpyHTOBYETLCA HEOOXIAHICTb | MPOMOHYOTLCA OCHOBHI eTanu
poO3pobKM HOBOiI HaBYanbHOI Mporpamm Kypcy <«MaTeMaTU4YHWUI aHani3» Aans
CTYAEHTIB HanpsiMy MiAroTOBKM - iHOpMaTMKa, WO BKAOYAE B cebe BUBYEHHS
MOX/IMBMX 3aCTOCYyBaHb MaTeMaTW4HOro aHanisy B npouecax 06pobku iHdbopmauii
ANITOPUTMIYHMMM METOAAMU 3 BUKOPUCTAHHSAM 06UYMCIOBANBHOI TEXHIKN.

KnrouoBi c/oBa: MaTeMaTU4ecKui aHanus nHdopmMaTUKa
3(ppeKTMBHOCTb MOTUBALIMS

MareMaTuuHul aHaTI3 y CKJIAAl IHIIUX KIACHYHUX MATEMAaTHYHUX TUCIUTLIIH
BXOJIUTh B OCBITHBO-TIpOQECiiiHy MNporpamy MiArOTOBKM OakajlaBpiB 3a HANpsSMOM —
iHpopMaTuKa, O00’€KTOM JAUIBHOCTI SIKOTO € Tpouecu oOpoOku  iHdopmarii
QITOPUTMIYHUMM METOJIaMU 3 BUKOPUCTAHHSIM KOMII IOTEPHOI TEXHIKH, 110 HEOOX1JTHO
MIOBUHHO BPaxOBYBaTHUCS IPU BHUKJIAAaHHI Kypcy. OHAK y JaHUNH MOMEHT Yy HEepeBaXKHIN
OuThIIOCTI BY31B YKpaiHM BHKJIAJaHHS MaTEeMaTUYHOIO aHalizy, SK [paBWiIO, HE
nepeadayae HAJICKHOI MIPOI0 BCTAHOBICHHS W BH3HAYCHHS MOMKIMBOCTEH HOTO
MIPUKIIATHOTO BUKOPUCTAHHS, 30KpeMa, y Ipoliecax, MoB'a3aHux 3 00poOKkoro iHpopmMarii 3
BUKOPUCTAHHSIM KOMIT FOTEPHOI TEXHIKH.

Line poboTu - OOIpyHTYBaHHS i po3poOKa HOBOi HABUAIBHOI IPOrpaMH Kypcy
«MaTteMaTU4YHUN aHaJi3» JUIsl CTYJEHTIB 03HaY€HOI'0 HaIpsMYy MIATOTOBKU 3 BPaxXyBaHHIM
00’€eKTa AIAIbHOCTI.

JIyist mocsATHEeHHS 1Tl He0OX1HO PO3B'SI3aTH HACTYITHI 3a0ayi:

1. [nst TeM KOXKHOTO 3MICTOBOI'O MOAYJIS, HaBEJIEHOTO B MEPEIIKy HOPMAaTUBHUX
HaByallbHUX aucuuiuiid 1 npaktuk OIIIl, BusHauutu MoOXJIMBOCTI W oOmacti ix
3aCTOCYBaHHA B Mpolecax o0poOku iHQopmalii alropuTMiYyHUMH MeTodamMu (3
BUKOPUCTAHHSIM KOMIT IOTEPHOI TEXHIKH);

2. Buxopsuu 3 pe3ynbTariB pilleHHs 3afadi 1, BUAUIMTU NPIOPUTETHI HAIPSIMKHU
3aCTOCYBAaHHS MAaT€MAaTHYHOTO aHaNI3y 3 TOTJISAAY MOXJIMBOCTI W HEOOXITHOCTI HOTO
BUKOPHUCTaHHS (axXiBLUSMHU B ranxy3i KOMI'IOTEPHUX HaYK;

3. Buxonmsuu 3 pe3ynbTariB pimieHHS 3amad 1,2, BpaxoBYyIOUM B3a€EMHI 3B'SI3KH
MAaTeMaTHYHOTO aHAJI3Y 3 IHIIUMH JACHUIUIIHAMHU, [0 YATAIOTHCS, BUSHAYUTH HAUOLIBII
palioHaIbH1 TOPSAIKOBI HOMEPU CEMECTPIB JJIsl YUTAHHS MAaTEMAaTUYHOIO aHAJI3y B Mexkax
HOBOT'0 HAaBYAJBHOTO IUIAHY O3HAYEHOIO HaNpsMy HIATOTOBKU OakallaBpiB, BKIIIOUAIOYU
MO>KJIUBICTh YaCOBUX PO3PUBIB y BUKJIAJJaHH1 IaHOT TMCIUILTIHY;

4. Po3poOuUTH KOHCIIEKT JIEKIld, METOAWYHE 3a0e3MEeUeHHs, HaBYaJbHUN
NoCIOHUK (HAPYYHUK) A Kypcy «MaremaTuyHuil aHanmi3» JUisl CTYAEHTIB HamlpsaMmy
MIArOTOBKHU — 1H(OpPMATHKA, pOOJITYM OCHOBHHMM yIOp Ha BCeOIYHE JOKIIAHE BUCBITICHHS
MUTaHb, MOB'A3aHUX 3 3aCTOCOBYBAaHHSMHU JaHOI JAMUCUUIUIIHM B Ipolecax oOpoOKu
1HpopMarlii.

Po3poOka HOBOi HaBYANIBHOT MPOTpaMU 3 ypaxyBaHHSM IOCTaBJIEHOI METH U 3ajau
JacTb MOJKJIMBICTb IHTEHCHU(IKyBaTH M MIJBUILWTH MOTHBALIO IPOLIECY BHUBYEHHS
TUCUMIUTIHY « MaTeMaTUUHUN aHalli3» y CTYJIEHTIB HANPsAMY MIATOTOBKU — IHPOpPMaTHKA.
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IHEPEJ/IYMOBH TA 3ATI'AJIBHI 3ACA/IH CTBOPEHHA HOBUX
MAT'ICTEPCBKHUX IIPOI'PAM 3 IHOOPMATUHKH

1 o .
Kopaabuyk 10.', Hikiruenko M.

1 . « o« . . .

Hixcuncokutl oepocasnuii ynieepcumem imeni Mukonu I'ocons,
2 . o« . o« . . .

Kuiscokuu nayionanvnuti ynisepcumem imeni Tapaca lllesuenka

AHoTauis: Motpeba B HOBIN MaricTepcbkin nporpami B HanpsiMi "IHdopmaTmka" B
YkpaiHi nigreepmkeHa. ChopMynboBaHi Aeski nponosuvuii no ¢opMi i BMICTY HOBOI
Marictepcbkoi nporpaMu, §iki OCHOBaHi Ha aHanisi BUKOHAHHS 3-LUMKIOBOI BULLOI
OCBITV B YKpaiHi, TakoX Ha rnobanbHuX i EBPONENCbKMX TeHAEHLIsSIX B OCBITi, AOCBIAi
yHiBepcuTeTis U.S., 3axiaHoi €sponu Ta Pocii.

KniouoBi cnoBsa: 3-uvknoBa BonoHCbka cuCTeMa BWLLOI OCBITM, MariCTepCbKOi
nporpamun B paMkax keanidikauii «IHpopMaTmka».

V¥ BepecHi 2010 poky B YkpaiHi 3aTBEp/HKEHO Taly3€BUM CTaHAAPT BHINOI OCBITH
migrotoBku OakanaBpiB 3a HampsimoMm 040302 «Inpopmaruka». HasBHICTH cTaHmapry
CHpHUs€ MIIBUILEHHIO SKOCTI MiATOTOBKM OakanaBpiB 3 1HGOPMATUKH B TUX HaBUYaJIbHHUX
3aKiajgax, Skl 3A1MCHIOITh NIATOTOBKY 3 JAHOTO HAampsMy, a Takux B YKpaiHi
HanuyBanock y 2010 poui, 3a nanumu Iadopmaniitnoi cucremu «KoHKypey, m’staecsar
OJIUH.

Ha wuwep3i — po3pobOka craHmapTy NIATOTOBKM MAaricTpa, 3TIIHO 3 3asBJICHUM
VYkpaiHowo 1 nepebadeHUM Yy HOBUX IMPOEKTaX 3aKOHY PO BUILY OCBITY IEPEXO]y 0
TpUCTyHeHeBo1 (OakanaBp — MaricTp — JIOKTOp) cucTeMu Buioi ocBithu. Ha mepion 3
2011/2012 naBuyansHOTO pOKYy HaKa3oMm Nel(067 MiHICTpa OCBITH 1 HAYKA YKpaiHU BBEICHO
B /IO MEpeJiK CHelialibHOCTEH, 3a SKUMU 3I1HCHIOEThCA MIATOTOBKA (DaxiBIIB Y BHUIIMX
HAaBYAJIbHUX 3aKJaJaX 3a OCBITHbO-KBaNl(IKALIMHUMH PIBHAMHM CIIELiajicTa 1 MaricTpa,
3aTBep/pkeHU nocraHoBolo KaGinery MinictpiB Ykpainu Ne787 Bin 27 cepnus 2010 p.
3rifHO 3 UM JOKYMEHTOM, HampsMy HiAroToBkd «lHpopmaTuka» ramy3i «CuctemHi
HayKH Ta KiIOepHETHKa» BIANOBIIAIOTh TaKl CHEIialbHOCTI PIBHIB CHEI[iajlicTa Ta MaricTpa:
«Indpopmarukay» (3 TOAATKOBOIO MOKJIMBICTIO TPHUCBOEHHS KBamiikamii BuuTens ado
BHKJIa/Iadya BHINOTO HAaBYAJIBHOTO 3akiany), «lIpukimamna indopmatuka», «CoiiagbHa
iHpopmaTuKkay, «IHPopMaIIiTHO-KOMYHIKAI[IITHI TEXHOJIOT1». 3araibH1 3acaid CTBOPECHHS
HOBHUX MAaricTepchbKuX IMporpaM MOBUMHHI BPaXOBYBaTH CBITOBHM 1 €BPONEHCHKUN OCBITHIN
KOHTEKCT, JOCBiJ MEPEelIOBUX Ta MOCTPAASHCHKUX KpaiH, 3MIHU y Traiy3i iHdopmamiiHux
TEXHOJIOT1M, OCOOJMBOCTI BIJNOBIAIHOIO CEKTOPY PHHKY Inpaui B YKpaiHi, HOBITHI
METO/I0JIOTTYH1 MiAX0AM Y HaBYaHHI.

VY cBiTi Oarato ypsiIOBUX 1 HEypsSJOBUX OpraHi3allii HaMmararoTbCs 3’sICYBaTH,
SKUMH SIKOCTSIMHU [TOBUHEH BOJIOAITH (paxiBelpb, 1100 yCHilIHO (PYHKI[IOHYBAaTH B CY4acCHUX
cycnuibHUX peanisx. Hampuxman y 2009 poui BukonaBui mnpoekry ACT21S,
3anouatkoBaHoro kopmopaiisimu  Cisco, Intel, Ta Microsoft, BuzHaummm 10
HaWBaXJIMBIIIUX SIKOCTEH, 3arpeOyBaHmxX exoHoMikoro 21 cromirts [1]. Lle Ta iHmi
NOCHIKeHHsT (Hampukiaaa, [2]) BKa3ylOTh Ha HEBIMHHE 3POCTAHHS IHUTOMOI Baru
HECTaHJApPTHUX IHTEPAKTUBHUX Ta AaHAJNITUYHUX OINepaliil y AisUIbHOCTI MpaliBHUKIB
pI3HUX CeKTOpiB ekoHOMIkU. Ile Bkazye Ha BHUMOTY /IO BHCOKOIO pIBHS
¢dynoamenmanorocmi 3MICTY OCBITH, sIKa Ma€ CTaTH HAJAIMHOI OCHOBOIO JUISl 3JaTHOCTI
Cy4acHOTO MpaliBHUKA A0 MOCTIHHOIO OMaHyBaHHS HOBHUX IH(GOPMAaLIHHUX TEXHOJOTIH.
OyHIAMEHTANBHICTh OCBITMU IMOBUHHA BPIBHOB@XKYBATHCS JIOCTaTHHOIO  YACTKOIO
NPAKMUYHUX 6MiHb MaA HABUYOK, TIEpEAyCIM B 001acTi MporpaMyBaHHs, JJs 3a0e3neueHHs
KOHKYPEHTO3/IaTHOCTI (paxiBI[IB Ha MOYaTKy iX TpyaoBoi JisbHOCTL. B  momosini
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MIPOMOHYETHCSI CUCTEMA B3a€EMOIIOB’SI3aHUX (YHIAMEHTAIbHUX HOHATH 1HMOPMATHUKU Ta
JEMOHCTPYETHCS 1X BaXJIUBICTD JUISI IPAKTUKH.

CyuyacHuil piBeHb BHMMOI JI0 MaricTpa BpaxOBYeTbcid bOJOHCHKOIO pamMKOIO
kBasi(ikal(iif, sika MICTUTh 3arajibHl TBEPKEHHS MPO OYIKyBaHI MICIS 3aBEpLIEHHS
KO>KHOTO IIMKJTy HaBYaHHs PiBHI KOMIIETEHIIII 100 HaBYAJIbHUX JOCSATHEHb Ta yMiHb. B
VYkpaini mporiec po3poOJieHHs HalllOHAIBHOT paMKH KBaiidikaiid HE 3aBepIICHUN, X04a
OCTaHHIM 4acoM I MOXBaBUBCH.

B nomnosini aHani3yroThCsl TUIOBI BaplaHTH Kap’€py BUITYCKHHMKA Marictparypu 3
iHpopMatuku. Ha mifcraBi LbOro aHalizy MPONOHYETHbCS B MAaricTepCbKUX Iporpamax
TOJIOBHY YyBary 30CEpPEeIWTH Ha TaKUX BHUPOOHHYUX QYHKUISIX, SIK O00CTIOHUYbKA,
VAPABNIHCbKA, NPOEKMYBAIbHA, OP2AHIZAYIUHA, NPOSHOCMUYHA.

[Ilo crocyerbcst mpeaMETHOT 00JacTi, TO MOTPIOHO BpaxyBaTH, MIO BCE OULIBIIOL
Baru OCTaHHIM yacoM HaOyBalOThb TaKl NHUTaHHA, K npobiemu Oe3neku, napaienvui
00YUCTIeH S, MePedCeBO-OPIEHMOBAHUL  KOMN IOMUH2, 6€0-NPO2PAMYBAHHSA, KOMAHOHE
npozpamyseanns. 1le BUMarae BB€ICHHS BIINOBIIHUX JAUCLUUILIIH Y Maricrepcbki IpOrpaMu.

Jliteparypa
1. http://www.cisco.com/web/about/citizenship/socio-eonomic/docs/
ATC21S Exec_Summary.pdf
2. David H. Autor, Frank Levy, and Richard J. Murnane. The Skill Content of Recent
Technological Change: An Empirical Exploration / Quarterly Journal of Economics,
118(4), November 2003.

OCOB/INBOCTI METOOAHUKHU BUKIIA/IAHHA KYPCY OCHOBH
AJIFOPHTMIBALII I ITIPOTPAMYBAHHA CIIEIIIAJIBHOCTI
IH®OPMATHKA 3 BUKOPHCTBHHAM “WEB OAII.

KoBtymenko I.
Xepcoucobkuti 0epaicasnuil yHigepcumem

AHOTaUif: ABTOPOM PpO3rNsSAAOTbCA  HACTYMHi MUTaHHSA: METOAMYHA cucTeMa
NEeKUiMHOro Kypcy OCHOBWM anropuTMizauii Ta nporpaMyBaHHSI 3 BMKOPWUCTAHHAM
iHbopMaLiMHOro cepefoBuila  AMCTaHUiMHOrO HaBdaHHs (ICOH) Beb6 OArl,
0COOMMBOCTI  UMTaHHS Jekuin 3 BUKOpUCTaHHsIM Beb OAIl, NpoBeAeHHSA
nabopaTopHMx pobiT  0COBMMBOCTI  3AIMCHEHHA MOTOYHOrO Ta  MiACYMKOBOMO
KOHTPOJI0 3HaHb 3 Kypcy OAIN 3 BuMKkopucTaHHaM Beb OAIN, ocobnmBocTi opraHisadii
CaMOCTilHOI pob0oTH CTyaeHTiB Npy BuBYeHHI OAI 3 BUkopucTaHHsM Beb OATI.

KnouoBi cnoBa: anroputMizalii, nporpaMyBaHHsl, METOAWYHWI, NPUHLIMM,
XepCOHCbKMWIM, cepefioBuLLE, AMCTAHLIMHOMO, HaBYaHHS.

PoGoua nmporpama Kypcy OCHOBHM aJrOpUTMIi3allii 1 IporpaMmyBaHHs CKJIaJieHa Ha
MiJCTaB1 Jep:xxaBHOTO OCBITHBOI'O CTaHAAPTY BHILOI OCBITHU IO HANPSAMKY
(cneuwianpHoOcTl) 0403 CucremHi Hayku Ta KibepHetuka. CreniajabHICTh/HAIPSIM
nigrorosku 6.040302 indopmaruka; 1, 2 Kype.

s nucummiiHa 3aiiMae ocoOIMBE MICIE Y MIATOTOBII MPOTPAMICTIB, BOHA €
6a3oBoro. CaMe B X0/l BUBYEHHSI LILOTO KYpCY CTYAEHTHU 37400yBarOTh 3HAHHS, BMIHHS 1
HAaBUYKU CKJIQJAHHS aJITOPUTMIB, IXHBOTO OMKCY CTPYKTYPHOIO JIFTOPUTMIYHOIO MOBOIO 1
peaiizaiii B KOHKPETHIM CHCTeM1 IpPOrpaMyBaHHS y BUIJISII KOMI'TOTEPHOI MpOrpami.
Oco011BO Ba)JIMBO BpaxyBaTU PI3HUN PIBEHb MIATOTOBKH, PI3HY NOMNEPEIHIO IPAKTUKY Y
PO3B’sI3aHHI 3a/]a4, 3 SIKUMU CTYAE€HTU IPUXOJATh Ha IEPUINil KypcC.
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Tpeba migkpecnuTy, Mo:

— caMe L JUCIIIJIIHA Ma€ rapHy MiATPUMKY IPOTPAMHUM 3a0€31EUEHHSIM;

— Tpeba 3ayBaXUTU IPO HASBHICTb BEJMKOi KUIBKOCT1 JIITEpaTypu IO
[IPOrpaMyBaHHIO, ajieé 3BHUYAMHO 111 KHUTW BUKIAJAIOTh HE aJrOPpUTMH, a MOBU
nporpamyBaHHs Pascal, C, Java;

— ICHy€ JiaJeKTUYHE MPOTUPIYYUS MDK CTaTUYHHUM TEKCTOM 1 [IaJIeKTHYHOIO
CEMaHTHKOI BUKOHAHHS MPOrpamu , MporpaMa BUIIIAJAE K TEKCT, ajle € MOCIIIOBHICTIO
BukoHaOHHS KOMAaH/I;

— € TEXHOJIOTTYHa Mpobjema, 110 MOoJISIrae B TOMY, IO Y BHUKIAaJaya HeEMae
MEXaHI3My, 3a JOIIOMOTOI0 SIKOTO BIH MaB OW 3MOry a/J€KBaTHO OLHHUTH IpPOLEIypHI
3HAHHS CTY/EHTa, TOOTO OaYUTH HE TUIBKU pe3yNbTaT IISUIbHOCTI CTYJIEHTa, a il caMm XiJ
pO3B'sI3aHHA 3a7a4i;

— TpajMlliiHa CcHCTeMa TEeCTyBaHHA 3HaHb (e Tpeba BUOpaTH BIANOBIIL Ha
MUTaHHS, K BapiaHT BIAMOBIAl Tak/H1 abo BUOpaTH OAHY 13 3alpPONOHOBAHUX BapIaHTIB
BI/IMIOBi/IEH) HE TNPUUHATHA I OIIHIOBAHHS 3HAHb CTYACHTA IO TMPEIMETY OCHOBH
anropuTMmizauii ¥ mnporpamyBaHHA. HeoOXigqHO OLIHUTH $K BUKOHaHAa JadopaTopHa
po6ota. [ToTpiGHO 110 TIpoIIeAYPY aBTOMATH3yBaTU. [Ipu 1IbOMY OIIHIOETHCSI, SIK BUTJISAIAE
[pOrpaMa, OLIHIOITHCS IMEHA 3MIHHMXI T.1I.

Jnst migrpuMku Kypey “OcHOBH ayropuTMizallii Ta MmporpaMmyBaHHS Kadenporo
iHpopMaTuku XepCOHCHKOIO JEpXKABHOTO YHIBEpCUTETa PEKOMEHJI0BaHa iH(opmalliiiHa
cepena muctaniiinoro Hasdanas BEb OAIL

HaBuanbuuii nociOHUK, peanizoBaHud y ¢GOpMi €JIEKTPOHHOTO MIIPYYHHKA, Ta
CHUCTEMa JIeKI[li, CTBOPEHUX VY BHUIJIAAl NPE3CHTAllld, € TOYAaTKOBOIO JIAHKOK [T
MIArOTOBKU Y (hOpMi caMOCTIHHOT pOOOTH CTYACHTIB J0 JIEKIIMHUX 3aHATDH (SIK IMONEpeTHs
MIArOTOBKA JIO HACTYNHOI JIEKI[1i, TaK 1 HACTYIIHA 3a JIEKIII€l0 MIArOTOBKA J0 MPAKTUYHHX 1
a00POTOPHUX 3aHATH

HaBuanbHuii MOCIOHMK OpIEHTOBAaHWM Ha HaBYaHHS OCHOBAM aJrOpUTMIizamii i
3anucu anroputMmis MoBoto [lackane. S3uk Ilackans oOpanuid, ik 1OCUTh €EKTUBHUM 1715
MMOYaTKOBOTO HaBYAaHHS MporpamyBaHHI0. OCHOBOIO METOJUKH € T€, 110 HEOOX1IH1 3HAHHS
i HaBUYKM 3700yBalOTbCcs M 3aKpIIUIIOIOTHCA B MPOLEC] PIMIEHHS BEJIMKOI KUIBKOCTI
3aBnaHb. KoxHe 3aBgaHHs 1a00OpaTOpHUX POOIT HaBYaE SKOMY-HEOyAb MpUiloMy
nporpamyBaHHs. Lle 103BosIsie pO3BUTH HABUYKU QITOPUTMIYHOIO MUCIICHHSL.
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O IIPOEKTHPOBAHHUH U TEXHOJIOI'HAX PA3SPABOTKH
BHPTYAJIbHOH JIAEOPATOPHH B CHCTEME
AHCTAHIJHOHHOI' O OBYYEHHUA

Koznoscknii E., Kpasuos I'.
Xepcouckuil 20cyoapcmeeHHblil YHUugepcumem

AHHOTaums: B craTbe paccMaTpuBalOTCS BOMPOCHI MPOEKTUPOBaHMS M Bblibopa
TEXHONOMNIA CO3AaHUsi BUPTYanbHOM fabopaTopuu ANl CUCTEMbl AMCTaHLMOHHOIO
0byuyeHusi. B KauecTBe MWNAMIOCTPaLMKM MUCMONb3YETCS CUCTEMA AMCTAHLMOHHOIO
06yyeHUsi «XEePCOHCKWIM BUPTYanbHbIA YHUBEPCUTET»,

KnioueBble cnoBa: cucteMa AUCTaHUMOHHOrO  0bydeHusi,  BUpTyanbHas
nabopatopus, Rich Internet Application.

BBenenne. AHann3 UHTEPHET PECYPCOB MOKA3bIBAET, YTO OOJBIIMHCTBO MPOEKTOB
BUPTYalbHbIX JJabopaTopuil (BJI) HE COOTBETCTBYIOT MOHATHUIO JabopaTopus, BO3ZHUKAET
HEKOTOpOE HECOOTBETCTBHE HAa3HAUEHMUsI M Ha3BaHUS OOJBIIMHCTBA 3TUX HWHTEPHET
pecypcoB. ABTOpbI CTaThbU BBOJAT ONpEIEIIEHUE BUPTYyaJbHOM 1a0opaTopuu, a TaKxKe
OMMCHIBAIOT €€ POJIb B JUCTAHIIMOHHOM O0YYEHUU.

AHaau3 CylIeCTBOBAHMA B3aUMO/IelCTBUSA MeEKIy cucreMaMM
AUCTAHIMOHHOTO O00y4YeHUs] W BHPTyaJdbHbIMHM JiabopaTtopusiMu. Cucremsl
JUCTAHLIMOHHOTO 00ydeHHsl ObIBalOT CBOOOJHO-pAcCIpoOCTpaHseMble, (QUPMEHHBIE U
aBTopckue. Ilo MHeHMIO aBTOpoB cucTembl AucTtaHiuoHHoro oOydyenus (CHO XBY)
CUCTEeMa JKU3HECOCOOHa, €CIIM OHA MOJHOCTBhIO COOTBETCTBYET CTaHapTaM, a TaKkKe UJIET
Ha Iar BIEpeIu 3a CYET BHEJPEHHUS HOBBIX OOpa30BaTelIbHbIE PECYpChl, KOTOpbIE HE
MPOTHBOpPEUYAT MEXKAYHAPOIHBIM cTaHaaptaMm, TakuM kak IMS m SCORM. B »stmx
CTaHJapTaX BUPTyalbHbIE JAOOPATOPUH HE PEriIaMEHTHUPYIOTCS, €CTh TOJIbKO 0000IIEHHOE
onucaHue oOBEKTHOTO TUna oOyueHus. TpeboBaHus K TakUM OO0bEKTaM OOYy4YEeHHUs
3aKJIIOYAIOTCS B TAaKUX KIIIOUEBBIX MOHSTHUSIX KaK CBOMCTBO 3aMKHYTOCTH M CBOICTBO
cooTBeTcTBUs cTaHAapTy. [Ipu npoextupoBanuu u paspadorke BJI apdexTuBHbBIM OyneT
MOAXO0Jl, OPUEHTUPOBAHHBIM Ha MporpaMMHbIE MPOAYKTHI Kjacca HHXEHEPHBIX
1abopaTopuil NPOMBILUIEHHBIX MPEANPUATUH, T.K. OHU JOCTATOYHO THUIM3UPOBAHBI,
cojepkar B ce0e  MOILIHBIM  AHAIMTUYECKHMH M MaTeMaTHYeCKUi  ammapar,
JeTaTU3UPOBAHHBINA YPOBEHb UIMUTALIUU IIPOIIECCOB.

ApxutekTypa cucrembl. BJI paccmarpuBaercss pa3paboTunkamMu Kak OJUH U3
BAXKHBIX PECYPCOB CHCTEMbI JUCTAaHIMOHHOTO oOy4yeHus. CraBarcs 3afaun oOecrieueHus
co3gaHusl pabouMx MOJEJEH MPOLEecCOB M BO3MOXKHOCTU MPOBEACHUS IpeoOpa3oBaHUM
aTuXx Mojeneit. Cpeayu TeXHOIOoruil pazpaboTku OblIM BbIOpaHbl TexHoJoTHH Rich Internet
Application u unctpymentsl pa3pabotrku RIA-npunoxxennit Adobe Flash/Flex.

B cepBepHOll uYacTu ecTb TpPU OCHOBHBIX KOMIIOHEHTa — SAPO MOJYJS,
MOJAKIIIOUEHHBIE 0a3bl JaHHBIX U MaTeMaTHueckuil mporueccop (puc. 1). B sape momyns
COJIep’)KUTCA HAaOOP OCHOBHBIX KJIACCOB YIpPaBJIEHUS: AJIMUHUCTPUpPOBAHUE, AHAIU3ATOP
coObITHii, COOpka NaHHBIX, YIIpaBJICHHUE CECCUsIMHM, YTaKOBKa JaHHBIX, [lapcupoBanue.
Jliia xpaneHus: 6MOIMOTEKH TaOOPATOPHBIX PabOT U pe3ysbTaTOB O0YyYEHHUS UCIIOJIb3YIOTCS
SQL Server 6a3s1 ganabix. Knuentckas gacts BJI comepxut B cebe KOMITOHEHTHI IS
co3manusg W pabOTel C BHPTyaJbHBIMH MoOACHAMH: bubmnoreka O0O0BEKTOB U
B3auMoJieiicTBuil, MeHnemxkep ckpuntoBanus, [lnanupoBmuk xoma pabotsl, Penakrop,
HaGop wunctpymentoB, Busyammzatop m Wutepdeiic monb3oBarens. MareMaTuuecKuit
MIPOLIECCOP CIYXUT JUId OOecredeHUs MaTeMaTHUYeCKUX PAacyeToB, TAKUX KaK pelleHus
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YpaBHEHUH U CHUCTEM, CHMBOJIbHbIE IpeoOpa3oBaHMs, 3aJaud WHTETPUPOBAHUS U
nupdepeHInpoBaHus, U IpyTHeE.
CepBepHas 4yacTtb

= Aanpo moaynsa
A MaTeMarnyecKkmii
PECYDCOB npoLeccop
cao | ——N
i AIMUHUCTpUpPOBaHUE [AHann3aTop cobbITUI | [ ompasa
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M~ YnpaBneHue —
14 epeHuyunpoBaHune
BO Co6opka AaHHbIX e A d:zieppmpisr;Hme
BUPTYanbHOW  |< sanpocwreer > o
nagoy aTropun YnakoBka AaHHbIX MapcuposaHune /" Bosspar CIIYSi aWHBIXEINC U
L p p J \PeHWNETATO8 | 5kcNOHeHUnpoBaHue
O6MeH gaHHbiMK [ | | e
XpaHunuiie
dannos )

N
\{ i VNHTEepHeT
‘ RIA knueHT %

NPOTOKOSbl OBMeHa gaHHbIMU J
[ napcepsbl J
noénuoTek
?)6?=e|<$oe3 v? MeHeaXxep nJaaHUpPOBLLUK
B3aNMOnENCTBII cKpunToBaHUA xoaa paboTbl
peaakTop BM3yanus3aTop Habop
MHCTPYMEHTOB
UHTEepdenc nonb3osarTens

Puc. 1. Cxema Mozenu BUPTyaJIbHOM J1TA0OPATOPUH.

Onucanue padorsl mnoJn3oBaresieii ¢ uHTepdeiicom BJI. B CIO XBY
CYLIECTBYET JIBE OCHOBHBIE POJIM MOJIb30BaTeNeH, KoTopble padoTatoT B BJI — 310 ThIOTOD
u cryaeHt. Pabora ¢ monynem BJI BeImosHSIETCS B ABYX peXuMMax: paboTa ThIOTOpa B
penaktope BJI B pexumme co3maHusi BUPTyaibHOUM sabopaTopHOil paboTel U pabdota
cTyneHTta B pexume oOydenus B BJI. TrioTop mMeer mpaBo co3qaBaTh HOBBIE MOJICTH B
penaKkTope U MpoCMaTpUBATh UX, a CTYACHT MOXET UCIIOJIb30BaTh TOTOBYIO MOJIEb B X0/I€
pabotsl B BJL

BeiBoabl. B crathe pa3paboTaH MPOEKT MOJEIM U ONHCAHBI TEXHOJIOTMH
pazpaboTku mporpamMmmHoro Moayias «BuptyanbHas mabGopatopus» st CHO
«XEepCOHCKHM BHUPTYaJbHBIM YHUBEpCUTET». TEeXHOJIOrus pa3paboTKU HPOrpPaMMHOTO
monynsi BJI ocHoBana ©Ha wucnons3oBanun Flash-cepBepa u  KIMEHT-CEpBEPHOTO
npuioxxenus B popmare Rich Internet Application.
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IEJIAI'OI'T9HE TECTYBAHHA Y KOMII’IOTEPHO
OPIEHTOBAHIH CUHCTEMI IEJATOT'TYHOI JIATHOCTHKH

Kouararin O.

Xapxiscokutl HAYIOHATbHUL Ne0a202iYHULL
yuieepcumem imeni I'. C. Cxoopoou

AHHOTaums: [iarHOCTMYHe TeCTyBaHHS PO3rNsSAacTbCid SK  3acib  AoKnagHoro
BMBYEHHS HaBYanbHWX [AOCArHEHb CTyAeHTa 3 METOK iHAMBIAyanbHOro Bubopy
MeToAiB i opM HaByanbHOI AisnbHOCTI. CnMpauncb Ha CUCTEMY METOAOMONIYHMX,
npoueaypHo-opraHizauiiHnX i MCUXOMOro-neaaroriyHMx BUMOF A0 MedarorivyHoi
AiarHoCTukKn, 06rpyHTOBAHO BWMMOMM A0 NIACUCTEMM TECTyBaHHS  HaBYasIbHUX
JOCSrHeHb Y KOMM'IOTEPHO OPIEHTOBAHIM CUCTEMi MefaroriyHoi  AiarHOCTUKM.
BianosiagHO A0 BUCYHYTWUX BMMOT, PO3pobneHo CTpYKTypy 6asu TeCTOBUX 3aBAaHb,
ska 3abe3neyye BMOIpKY BapiaHTiB 3aBAaHb i3 36epexeHHsM penpe3eHTaTUBHOCTI
CTOCOBHO 3MICTY HaBYanbHOrO MaTepiany; aganTUBHWIA anropuTM TECTYBaHHS Ta
iHTepnpeTaLji TeCTOBUX pe3ynbTarTiB, Lo 3abe3neyye BeKTOpPHY 06pobKy OTpUMaHMX
JaHWX 3a eNleMeHTaMn HaBYasibHOro i PiBHAMM HaBYaibHUX OOCATHEHb.

KnrouoBi cnoBa: neaaroriyHa AiarHocTuka, Tect, KOMn'loTep, BUMOTU.

Amnaini3 cyTi nefaroriyHoi JIarHOCTUKU y BHUILOMY NEAAroriyHOMY HaBYaJIbHOMY
3aKj1a/11 B YMOBax 3acTOCYBaHHS 1H(GOPMAIIITHO-KOMYHIKAI[IMHUX TEXHOJOTIA J03BOJISE
y3arajJlbHUTU BUMOTH J0 Hei (METOOJIOTI4HI, MPOLEAypHO-OpraHizauiiiHi 1 MCUX0JIO0ro-
MeJaroriydi) 1 mepeiTu 10 MmoOyAOBHM BUMOT JO IMIJICHCTEMH TECTYBaHHS SK CKJIAIOBOi
KOMIT IOTEPHO OPIEHTOBAHO1 CUCTEMHU MeAaroriyHoi aiarHoctuku. Ilokazano, mo cucrema
MeJaroriyHol IIarHOCTUKA HE TOTOXKHA CHUCTEMI MEAArOri9HOr0 KOHTPOJIO 1 1€ 3MYIIYE
OKpPEMO pO3IJISiIaTH BUMOTH O CTBOPEHHS 1 BUKOPHUCTAHHS aBTOMAaTHU30BAaHUX CHUCTEM
[eJaroriyHoro TECTYBaHHS, L0 3aCTOCOBYIOThCS Y IMeNaroriudiid giarHocturi. OCHOBHE
3aBJIaHHA J1arHOCTHUYHOTO TECTYBaHHS — 3a0€3MeYUTH MaKCUMaJIbHYy 1H(QOPMAaTUBHICTh
II0JI0 HaBYAJIbHUX JOCATHEHb TECTOBAHOTO 3 TOYKH 30pYy aHali3y SIKOCTI HaBYAJIbHOTO
Ipolecy Ta BH3HAUEHHs HampsMy MHoro mnojanbiioro nepediry. lLle mo3Bosisie
chopMyJIOBaTH Takl 3arajbHi BUMOTH JI0 MIJICHCTEMHU: PE3YyNlbTaTU TECTYBaHHS MalOTh
BIATBOPIOBATH CTPYKTYpPYy pE€aJbHOI HABYEHOCTI TECTOBAHOIO Yy TOPIBHAHHI 3
171eai30BaHOI0 MOJIEJUII0 pe3yJIbTaTy HaBUaHHS Ha JaHOMY €Talll; aBTOMaTHU30BaHa
CHUCTeMa TEeCTyBaHHs Mae 30epiraTH JIarHOCTUYHY 3/JaTHICTh B ILIMPOKOMY Jlara3oHi
MIATOTOBIJIEHOCT] CTY/IEHTIB 1 30€piratu BCIO MOBHOTY AIarHOCTUYHUX JTAHUX, OTPUMAHUX Y
mpoLeci podOTH CTYAECHTA 3 KOMIT FOTEPOM.

CdopmynboBaHi 3arajibHi BUMOTM KOHKPETH30BAaHO Yy TUAAKTHUHUX BUMOTAX J0
aBTOMAaTHU30BAHOI CUCTEMHU JIarHOCTUYHOTO TECTYBAHHS:

©33aCTOCYBAaHHS KpUTEPI1aJIbHO-OPIEHTOBAHOTO MIAXOIYy J0 IHTEpIpeTalii TECTOBUX
pe3ynbTaTiB 3a0e3nedye MOKIWBICTh MOPIBHSHHS HAaBUYaJbHUX JOCSATHEHb CTYACHTA 3
171€a1i30BaHOI0 MOJIEJUII0 HaBYAJBHUX JOCATHEHb, fIKa OyIyeThCs HA MIJACTaBl BUMOT
JepKaBHUX CTaHAAPTIB, IO BU3HAYAIOTh KBaliikaliiiHy XapaKTepUCTUKY (axiBIs
BIJNIOBITHOTO IIPOQLIIO;

©33CTOCYBaHHSA BEKTOPHOI JBOBUMIPHOI OOpOOKM TECTOBHX pe3yJbTaTiB — 3a
€JIEeMEHTaMU HaBYaJIbHOTO MaTepiaily 13a pIBHSIMH HaBYAJIbHUX JOCATHEHb;

® PENPE3CHTATUBHICTh CUCTEMH 3aBJIaHb CTOCOBHO CTPYKTYpU HaBYaJbHOIO
Mmarepiaiy;

®3a0e3MeyYeHHs] BaplaTUBHOCTI TECTYBAaHHSA, 110 3YMOBJIEHO HEOOXIIHICTIO
3a0€e3MeYnTH SKICHY AIarHOCTHKY Yy pa3l MOBTOPHOIO TECTYBAaHHS MHICIsS IOBEPHEHHS
CTy[IEHTa JO TIOTIEPEHIX eTaliB HaBYAJbHOI JISUIBHOCTI, a TaKOX, JOLLIHHICTIO
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CUCTEMAaTUYHO 3aCTOCOBYBATH CUCTEMY aBTOMATH30BAHOI'O TECTYBaHHS BIPOJOBXK YChOTO
HaBYAJILHOTO IIPOLIECY;

® OIIEPATUBHICTL OOpPOOKH Ta IHTEepIpeTauii pe3yiabTaTiB y TaKUX acHeKTax:
ONepaTUBHE INOJAHHS PpEe3yJbTaTIB JIarHOCTUKU CTYIEHTY 3a0e3nedye MOTHBALI0 [0
MOJANTBIIIOT HABYAJIBHOI Tpalll ¥ 3ajaydae CTyAeHTa 0 y4acTi B JIarHOCTHIN, 0 aHATI3y
BJIACHUX [JOCSTHEHb;, CTATUCTUYHUN aHaii3 SKOCTI 3aBJaHb 1 HAJIIHHOCTI TECTy
Oe3Irmocepe/IHE Ml 4Yac CeaHCy CTBOpIOE IH(opMailiifiHe 3a0e3MedeHHs adanTHBHOTO
ITOPUTMY TECTYBaHHS;

e 0e3nepepBHE HAKONMYEHHS pE3y/lbTaTiB TECTyBaHHA 3a0e3ledye Mpoliec
JUHAMIYHOTO TPOEKTYBAaHHS CHCTEMHU IEJaroriyHoi MIarHOCTUKM 1 aHali3 JUHAMIKU
HaBYAJIbHUX JIOCATHEHb CTYJICHTI.

3anporoHOBAaHO CTPATETi0 TECTYBAaHHS 3 BEKTOPHOK OOpPOOKOIO TECTOBUX
pe3ynbTaTiB, sIKa CIHPAETHCS HaA peani3amilo O3HAYCHMX BHUMOT: TIOJIAHHS 3aBJaHb
CTYAEHTY Yy BH3HAU€HId IOCIIOBHOCTI, L0 (OPMYETbCSI TUHAMIYHO Ha OCHOBI
a/IalITUBHOTO AJITOPUTMY, OKpEME OOUYHMCIIEHHsSI TECTOBOro Oana Jyisd 3aBlJaHb KOKHOTO
pIBHS Ta po3AUTbHAa 00pOOKa pe3yibTaTIB BUKOHAHHS TECTOBUX 3aBJaHb BIIMOBIIHO
€JIeMEHTaM 3HaHb Ta BMIHb. Taky cTpareriro ampoOOBaHO I 4Yac pPO3POOKH 1
BUKOPUCTaHHS y HaBYAJIbHOMY IIpOLIECl aBTOMAaTH30BaHOI CHCTEMHU TECTYBaHHS
HaBYaJIbHUX JIOCATHEHb «ExcnepT».

O IIPOEKTHPOBAHHUH U PA3PABOTKE CHCTEMbBI YIIPABJIEHUA
KAYECTBOM 3JIEKTPOHHBIX HH®OPMAIIHOHHBIX PECYPCOB
ObBYUYEHUA

Kpasuos I'.
Xepcouckuil 20cyoapcmeeHHblil YHUgepcumem

AHHOTaums: lNpeacTaBneHbl pesyNbTaTbl MPOEKTUPOBaHMS U pa3paboTKu CUCTEMbI
yNpaBneHUsl KayecTBOM  3NEKTPOHHbIX  MH(OPMALMOHHBLIX pecypcoB U ee
MCMONb30BaHUS A1 OpraHM3aumMn M NPOBEAEHUS MOHUTOPUHIA KayecTBa pecypcoB
BbICLUEro y4ebHOro 3aBefeHus. Kak MAnCcTpaums MOHUTOPUHIA KayecTBa pecypcoB
B XIY wucnonmb3yetca CUCTEMA  AMCTAHUMOHHOMO  0BydyeHust  «XepCOHCKUM
BUPTYa/bHbIA YHUBEPCUTET».

KnroueBble CnoBa: c/MCTEMa YNpaB/ieHNs KauyecTBOM, MOHUTOPWHI U yrpaBreHne
KQUecTBOM  3/IEKTPOHHbIX  MH(OPMALMOHHBIX  PecypcoB  0Oy4yeHusi, cucTema
AMCTAHUMOHHOMO 06y4YeHUst «XepCOHCKMIA BUPTYarbHbIA YHUBEPCUTET»

BBenenne. O6ecrieueHne kayecTBa 00y4eHHUs SIBJISIETCS. OJTHOM U3 OCHOBHBIX 3a]1a4
YHUBEPCUTETCKON CUCTeMbl 00Opa3oBaHMs. MOKHO BBIJIEIUTH JIBa OCHOBHBIX MOJAX0JAa K
ONpEJENIEHUI0  TOHATHIO  KadecTBa:  TpeOOBaHME  COOTBETCTBUS  CTAaHIAPTY;
YIOBJIETBOPEHUE TPEOOBAHUIM U 0KUJAHUSAM NOTPEOUTENEH.

CTpyKTypa M apXuTeKTypa cucreMbl ynpasijenus kadectsom JUP. Cucrema
ynpasneHus kadectBoM (CYK) DUP sBisiercst CTpYKTYpPHBIM 3JEMEHTOM apXUTEKTYpPbI
CUCTEMBbI YIIPaBJIEHUs KaueCTBOM 00pa30BaHMsI B BHICIIEM YU€OHOM 3aBEIACHUU.

Takum oOpazom, CYK OUP wucnomsser poiar oOpaTHOM CBSI3M B IIpOIecce
oOydeHusi C 1enbi0 KOHTpoJsis kadectBa OUP m pecypcHoro oGecmedeHus mporiecca
obyuenus. [lostomy nmocrosanoe gpynkruonupoanue CYK DUP ¢ yderom mpaBuibHOM
OpraHu3aluu ee paboThl JOJDKHO O0O0ECIeYUTh BBICOKMHM YpOBEHb KaueCTBEHHBIX
nokazateneit DWP. C npyroit CTOpOHBI 3Ta CHUCTEMa BBINIOJHSAET 3a7ady OTOpPaKOBKH
HekayecTBeHHbIX DVP oOyueHus, onpenensis TeM caMbIM UX )KU3HEHHBIA LIUKJI.
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CornacHo mpuBeneHHoit crpykrype CYK DUP (puc.l) mpomecc ympaBieHus
KayecTBOM JJIEKTPOHHBIX PECYpPCOB OOY4YEHHsS] COCTOUT H3 KOMIUIEKCA CIEIYIOIIHUX
B3aUMOCBSI3aHHBIX MeponpusTuid. [IpoBenenue MonutTopuHra kadectBa OUP sBnsercs
OCHOBHBIM (paKTOpPOM KOHTPOJISi KadyecTBa, ONpENelisis, IpekIe BCEro, CTENeHb
cootBercTBUsi OWP o00pa3oBarenbHbIM cTaHAapTamM. BaXHbBIM KpUTEpUEM OIICHKHU
kauectBa OUP sBnsercss creneHb YJOBJIETBOPEHHOCTH IIOJIb30BATENIEH 3THUX PECYpPCOB
oOyueHusi. DkcnepTHbI coBeT BY3a pykoBoauT paboToil Mo MpOBEIEHUI0O MOHUTOPHUHTA
kauectBa DWP u aHanuzy pe3yiabTaToB aHKETHPOBAHMS CTYIEHTOB U MpernojaBareiei mno
nporpamme Feedback, onpenensisi kpurepuu onenuBanus DUP. Ceprudukanus SUP no
craggapty ISO 9000/9001 mMoxeT CayKUTh OLIEHKOW BBICOKOTO KadecTBa. BmecTe ¢ Tem,
TpeOOBaHUA U PEKOMEHJALUU ITHX CTaHAAPTOB MOTYT CIYXHUTb KPUTEPUSMU OLEHKU
kauectBa OMP. Onenka kadectBa OWP sBiaseTrcs HMHCTPYMEHTOM  YIIydILIEHUS
MOTPEOUTENBCKUX XapaKTEPUCTUK 3TUX PECYPCOB, ONPEIEsisl HApaBISHUS UCCIEI0BAHUN
I[P COIMPOBOXAECHUU U pa3paboTke (IpUOOpPETEHHH) HOBBIX 3JIEKTPOHHBIX PECYPCOB
oOyuenusi. O3HakomJieHHE MPOGEeCcCOPCKO-NPEnoaaBaTeIbcKoro coctaBa BVY3a ¢
peiituarom  OHWP  cnocoOcTByeT  MOBBILIEHHWIO MOTHBALMM  IpenojiaBaTeled K
HCIOJIb30BAHNIO KAaYeCTBEHHBIX PECYPCOB U OBJIAJICHHUIO HOBBIMU HH(OPMALMOHHBIMU
TEXHOJIOTUSIMU O0y4YEHUSI.

Cucrema ympasieHus kauectBoM DUP oOyueHus

| OKCNIEePTHBINA COBET N MoHUTOpUHT L CranpapTsl i
i BY3a kauectBa DUP D ISO 9000/9001 1
i v v :
i | Cucrema obpatHOi | Ouenka xadecTtsa |  Peiitunar OHUP !
i cs3u Feedback i DUP i !
: v v i
! O6y4ueHue ConpoBoxxaeHne Paspabotka u |
! mpenojaBaTene u | U MOZepHM3aIus | puoOpeTeHHEe i
| COTPYIHUKOB a DUP B HOBBIX DUP !

____________________________________________________________________

Y4eOHbIi mporecc

Puc 1. Crpykrypa cucreMsl ynpasieHus: kauectsom DP

Ouenka kauecmea IHP nexur B OCHOBE CHCTEMbI YIIPABICHHUS KaueCTBOM
ANIEKTPOHHBIX pecypcoB oOyuenus. Jis onenku kauectBa DUP HeoO6xoaumo

® Ha IIOCTOSHHOM OCHOBE NIPOBOJAMTH MOHUTOPUHI KauecTBa OUP s
OCYIIECTBJICHUS KOHTPOJs KadectBa OMP B 3aBUCHMOCTH OT WX THUMA W 3HAYCHUU
MoKasareseil KauecTBa, yTBEPKIEHHBIX 3KCIEPTHBIM coBeToM BY3a;

e uMeTh OOpaTHYIO CBS3b C Mojb3oBatenssMu OUP mis ydera mokenaHuid B
YCOBEPUICHCTBOBAHUM UX C MO3ULUI METOIUYECKUX U IPOrpPaMMHO-TEXHOJIOTHYECKHX
TpeOOBaHUI.

Jst mpoBenenuss MoHuTOpuHTa KadectBa OWP HeoOxommMo BeIpaboOTaTh UX
KpUTEpUHM  KadyecTBa. OKcnepTHbIM coBer BVY3a  yrBepknaer  BblpaOoTaHHbBIE
METOAUYECKUMU KOMUCCHSIMH Kputepun kadectBa OUP. [loaToMy MOHUTOpPUHT KauecTBa
AJIEKTPOHHBIX 00pa30BaTENbHBIX PECYPCOB JIOJKEH ObITh MHOTOYPOBHEBBIM C YYETOM HX
knaccupukanuu. OO0beAUHSIOMMUM aTpUOYTOM MHOTOYPOBHEBOTO MOHUTOPUHIA KayecTBa
OUP ecth TpeboBaHME YIOBIETBOPEHUS OOIIECHIPUHITHIM MEXKIYHAPOJIHBIM CTaHIapTaMm,
kakumu sBiasgiorca IMS, SCORM.
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Kpumepuu kauecmea IHP. Cuctema monutOopuHTa KadectBa OUP moxer
0a3upoBaTbcs HAa MHOTOKPUTEPHAIbHOM AaHAJIM3€ COOTBETCTBUS JTUX PECypCcoOB
00IIeNTPUHATHIM 00pa30BaTEIbHBIM CTaHAAPTAM.

OO6uuit kputepuit kayectBa WP mMoxxHO paccuuTtaTh 1o popmyie

N
K, = at, . (1)

i=1
o m;
31eck a; = n;y; — METPHKA Ka4ecTBa, #; — BECOBOM KOYPPUIUEHT, ¥, = zj:] sz Tk

— cpemHUH KOIPPUIMEHT KayecTBa, m; — KOJIMYECTBO METPUUYECKUX IOKa3aTesen
KadyecTBa, k; — j-IOKa3aTelb KadecTBa, kjy — MAaKCHUMalbHO BO3MOXHOE 3HAUYEHUE
MoKa3aTessl KadecTBa, ; — 000O0IeHHbI Kod(puimeHT kadectBa pecypca i-tuma, N —
kosmuecTBOo DUP.

Cucrema oopatHoii cBsizu Feedback. 13ydyenue cripoca Ha OUP, kak u Ha moboi
JPYroi MHTEIEKTyallbHbIN MPOJYKT, HEOOXOAUMO JUIS BBISABJICHUS UX KAa4eCTB C LENbIO
YCOBEPUICHCTBOBAHUM HMX METOJAMYECKUX M MPOrpPaMMHO-TEXHOJOTHYECKHX CBOMNCTB.
Cucrema oOpartnoit csizu Feedback ¢ monp3zoBarensimu DUP city>kuT MHCTpyMEHTOM st
opraHu3anuy TMOKUX U BCECTOPOHHMX OIPOCOB MHEHHUH CTYJIEHTOB U IpernojaBaTesieit
BVY30B. O6oOmennas omenka kadectBa OWP, mosydeHHass mociie CTaTUCTHYECKOM
00paboOTKK pe3ylIbTaTOB AHKETUPOBAHUS I0JIb30BATENCH, JaeT BO3MOXHOCTh YYeCTb
CTENEeHb UX BOCTPEOOBAHHOCTH TP MOHUTOPUHIE Ka4eCTBa.

Cranpaptel u  ceprudpuxkamus ISO 9000/9001. Ceprudukanuss — 3TO
JOKYMEHTAJIbHOE  TOJATBEP)KJICHUE  COOTBETCTBUS  MPOAYKLIMHU  OIpPEAEICHHBIM
TpeOOBaHMUAM, KOHKPETHBIM CTaHAapTaM WIIM TEXHUYECKAM ycIoBHAM. CienyeT OTMETHTb,
yTo cooTBercTBHE cTtanmapty ISO 9000/9001 me rapanTupyer BbicoKkoe KadecTBO DUP.
OpHako COOTBETCTBUE TPEOOBAaHUSM M PEKOMEHJIALUSAM JTHX CTAHJIAPTOB SBIISETCS
HEOOXOJUMBIM YCIOBHEM BBICOKOTO KadecTBa pecypcoB oOyueHus. Cam ceptudukar
cootBercTBUsl ISO 9001 sBnsieTcss NOATBEP)KICHUEM YIOBIETBOPEHUS TpeOOBaHUSAM
CTaHJapTa.

JkcnepTHbIii coBeT BY3a. B cucreme ynpasnenus kauectsBom DUP skcniepTHbII
coBer BY3a sBnsercs opraHom, OTBEYarOlUM 3a aJ€KBAaTHOCTh OI[CHMBAHUS KauecTBa
OUP c ydyeroM Bcex KpUTEpHUEB M IOKa3aTeslel KadecTBa. DKcHepTHbIM coBer BVY3a
ompejeNiieT MOPSIOK MpoBeAeHUs MoHuUTOopuHra kadectBa OWP. On yrBepxknaer
[epeyeHb KPUTEPUEB KAuyecTBA, MX BECOBBbIE KOX(PPUIIMEHTHl M 3HAYEHUS IMOKa3aTesiel
KadecTBa coriacHo (1).

Conpososxnenue u moaepauzanust JUP sBnsercs BaXHbIM y4acTKOM pabOTHI B
CUCTEME YIpaBJICHUS KauecTBOM B IUJIaHE YCTpPaHEHUs JAe(EeKTOB, YIydlIeHUsS U
ontuMM3zauuu nporpammHoro obtecnedenust (I10) DUP npu wucnonpzoBaHum ero B
yaeobnom mponecce. CompoBoxaenue [10 DUP sBasercs omHOW M3 (a3 >KU3HEHHOTO
[IUKJIa TIPOTPAMMHOTO obecrieueHus, B xoe kotoporo B [10 DUP BHOCATCS M3MEHEHUs C
LeJIbI0 UCIIPaBJIeHUs] OOHAPYKEHHBIX B MPOLIECCE UCIIOJIb30BAHMS HEJOCTATKOB, a TAKXKe
11 100aBIeHUs] HOBOM ()YHKIIMOHAJIBHOCTHU U MOBbIIIEHUS 3((HEKTUBHOCTH.

BoiBoabl. Cuctema  MoHuTOpWHTa  KadectBa OWP  OGasupyercs  Ha
MHOTOKPUTEpUAIbHOM  aHAJU3€ COOTBETCTBUSA O3TUX PECYpCOB  OOIIECTIPHUHATHIM
00pa30BaTeNIbHBIM CTaHIapTaM.

[IpuHUMOBL KIacCUPUKALMU TIO3BOJSIOT YYECTh OTJIENbHbIE XapaKTEPUCTHUKU
AJIEKTPOHHBIX CPEJICTB y4eOHOIro Ha3HA4YEeHMs JJI MPOBEACHHMS MOHUTOPHHIA KauyecTBa
OUP B memom. Kpurepumem kadectBa MOXKET ObITh BbIOpaHa coBmectuMocTh DUP co
crannapramu IMS, SCORM.

Ha ocHOBe MHOTOKpUTEpPHAIBHOTO aHaau3a ¢ y4eTtoMm coBMmectumoctn DUP ¢
MEXIYHAPOAHBIMU CTAaHJApTaMU OmHCaHbl KpuTepuu kadectBa OUP. Bwimenens
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ocHoBHbIe Turbl DUWP nns mpoBeneHHs: MOHUTOPUHTA UX KadecTBa. JlJIs KaKJIoro Tuma
OUP npennoxeHsl X BecoBble KOA(pGUIMEHTh M IOKa3zaTelnu KadecTBa. Bripaboran
KpUTEpUH  KadecTBa  AJIEKTPOHHOTO  pecypca  oOydyeHHs, KOTOpPbI  sBIIsSETCS
CPEIHEB3BEIICHHON XapaKTEpUCTUKON KaueCTBA, YUUTHIBAET €ro BECOBOM KOA((UIIUEHT U
OTHOCHUTENIbHbIE TOKa3aTenu KadectBa. OuneHKy MoHUTOpuHra kadectBa OWP naer
COOTBETCTBYIOIIAsl SKCIIEPTHAs KOMHUCCHS BY3a.

IIPOEKTHPOBAHHUE, PA3PABOTKA U HCIIO/IbB30BAHHUE
MYJIbTUMEJHHHBIX OFYYAIOIIHX CACTEM JUCIHHIT/IHH
MOPCKOI O ITPO®HIIA

Kpasuosa JI.
Xepcouckuil 20cyo0apcmeeHHblil MOPCKOU UHCIMUMYM

AHHOTaums: B paboTe npeacTaBneHa KOHUENTyasbHasi MOAENb MyNbTUMEAUIMHOIO
NPOrpaMMHO-METOANYECKOrO  KOMM/eKca, Ha OCHOBE KOTOpoM pa3paboTaHa
obyuvalolas cucteMa Kypca <«YnpaBneHue MOpCKMM CyaHOM». Ha npumepe
n3yyeHnss Tembl «OCTOMUMBOCTb CyAHa» MPOAEMOHCTPUPOBaHbI  BO3MOXHOCTU
NCMOJb30BaHNSA 3MEKTPOHHLIX Tabnuy Excel n nHTepakTuBHbIX Flash Moaynei ans
noBbleHNs 3hdeKTUBHOCTU 0byUeHns.

KnroueBble cnoBa: My/IbTUMEAUMHBLI KOMMEKC, WCMOMb30BaHUE 3M1EKTPOHHBIX
Tabnuy Excel, nHtepaktueHble Moaynu Flash.

IMocTanoBka mnpodJembl. OOyJaromue CHUCTEMBI, IOCTPOCHHBIE HAa OCHOBE
MYJIbTHMENA-TEXHOJIOTUH, SBISIOTCS CETOAHS OJHMM U3 Hambonee dS(P(PEKTUBHBIX
cpenctB oOyueHus. OcHOBHas 3ajgada oOydaromlell CUCTEMBbI COCTOUT B 3 (EeKTHBHON
nepeqade 3HaHUH B KOHKPETHOW mpeaMeTHou obOmactu. Co3maHue Mojeiel pealbHBIX
O00BEKTOB, TO3BOJIIONIMX AaKIEHTHPOBATh BHUMAHHE Ha CYTH HW3Yy4aeMbIX SIBICHHA,
crocoOcTByeT OoJiee OBICTPOMY YCBOEHHIO ydeOHOTO Marepuana. J[anHas paboTa cTaBUT
CBOCH ILENBI0 MPEACTABUTh TEXHOJOTHH NMPOCKTUPOBAHMS, pa3pabOTKU U HCIOIb30BAHUS
MHTCPAKTHUBHBIX BO3MOXKHOCTEH COBPEMEHHBIX MYJIBTUMEIUHHBIX TEXHOJIOTUH TIPH
W3YYCHHUH CIICIMATbHBIX TUCIUIUIAH JJIS TIOBBIIICHUS Y(PPEKTHBHOCTH 00yUCHHS.

OcnoBHasi yacth. OrpaHudeHue ayJUTOPHOTO BPEMEHH, NPEIOCTaBICHHOTO B
COOTBETCTBUU C YYEOHBIM IIJJTAHOM Ha H3Y4eHHE KOHKPETHOW IMCIUIUIMHBI, HE JaeT
MIPETT0/1aBaTEII0 BOZMOKHOCTH OCTAHABJIMBATHCS HA JIETASX pACCMaTPUBAEMBIX COOBITHH,
MpOIecCOoB, sBIEHWWA. EcnM HAamMM TPHOPUTETOM SIBISICTCS TIOBBIIICHHE KavyecTBa
o0Opa3oBaHusi, Mbl HEU30EKHO NPUXOINM K HEOOXOIUMOCTH CO3JaHHS KOMILICKCHBIX
oOyuatonux cucreM [1]. C 310l wHenbi0 paccMOTPUM TEXHOJOTUU U METOJbI
MPOEKTUPOBAHMSA, pa3padOTKW W HCHOJIb30BAaHUSA MYJIBTUMEIUIHOTO IPOTPaMMHO-
Metoaudeckoro komriekca (MIIMK) «YmpaBnenrue MOPCKUM CYTHOM.

Memoouueckue mpebdosanusa u ocovennocmu MIIMK. OOGyuaromas cucrema
0053aTEIbHO  COJICPKUT TEOPETHUSCKHH MaTepuan W 3aJaHusl JUIsl MPAKTHYECKOTO
BBITIOJTHEHUSI TI0 TeMaM H3ydaeMOW IUCIMIUIMHBL. B mporecce BBIMOTHEHHS 3aJaHUi
MPAaKTUYECKOH pabOThl MO (PHU3MYECKON MOJENH CTPOUTCS MareMaTHdecKas MOJIelb,
MIPECTABIISIONIAst COOOH psia pacyeTHBIX (JOPMYJ B COOTBETCTBUH C XapaKTEPUCTHKAMH U
CBOMCTBAMH HM3y4aeMOTO SIBJICHHS WJH Tporecca. Ha OCHOBE ITaHHBIX OTPEACISIOTCS
pacuetHble mokazaTenu. CTyIeHT Kak OyIyIIuil CHEerHalicT JOJDKEH B COBEPIICHCTBE
BJIQJIETh TEXHUKOH pacueTa Mo CTaHAAPTHHIM aHATUTHYECKHM (opMysam, a TakKe yMETh
CTPOHTH PA3TUYHBIC TPAPHKH.
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EctecTBeHHO 11 ATUX IieJiell B Ka4eCTBE MHCTPYMEHTA pacyeTa HMCIOJb30BATh
ANEeKTpOHHBIE TaOimibl Excel, ycraHoBneHHbie Ha J10O0OM KOMIIBIOTEPE BMECTE C
Microsoft Office. [loaToMy oaHUM ©3 HEOOXOJMMBIX 3JIEMEHTOB IpeisiaraeMoin
oOyuarolieil cuctemsl ABJIeTCs MakeT pacueTHbIXx Moaynel B Excel. [lonyuennsie B Excel
pe3yibTaThl pacuera HEMOCPEACTBEHHO CBS3aHbI C €€ OJHUM JJIEMEHTOM CHCTEMBI
MIIMK - Flash-monynem, HarisgHO OTOOpa)karolllMM 3aBHCHUMOCTH IOJIOKEHMS CyqHA
(TpaekTopusl JBMXKEHHUS, COXpaHEHHWE WJIM HapylIeHUE pPABHOBECHUS]) OT OCHOBHBIX
napaMmeTpoB pacuera. PazpaboTaHHbIi TakuM 00pa3oM KOMILIEKC MO3BOJISET MPEACTaBUTh
TEOPETUYECKUE CBEJICHUS, MPAKTUUYECKHE pacyeThl M BHU3YaIM3AlMI0 PE3YJIbTaTOB Kak
€IMHOE LIEII0E.

OCHOBHBIE 3JIEMEHTH IPOIPAMMHO-METOJAUYECKOTO0 KOMIUIEKCa «YTpaBlieHHe
MOPCKUM CYyIHOM» B3aMMHO CBSI3aHbI MEXJay cOOOM M NIpEeACTaBISIIOT coO0i cucremy,
KOTopasi 00ecreynBaeT CO3/IaHWE U PEAaKTHUPOBAHHE YYEOHBIX AJIEKTPOHHBIX PECYpPCOB,
MIPOBEJICHUE 3aHATUNH B TpyNNe M YOPaBIEHUE MPOLECCOM OOY4YEHHSI CO CTOPOHBI
npenojasatens. B apxuTekType KIMEHT-cepBep, NPUHATOH B CHCTEME 3JIEKTPOHHOIO
oOyueHusi Kak CTaHJapT IPOEKTUPOBAHMS, MYJbTUMEIUIHBIE MPOrPaMMHBIE MOMIYIIH:
cpelia BBIIOJHEHUS JIaDOpAaTOPHBIX M INPAKTUYECKUX (pacueTHO-rpaguueckux) pador,
TETpajb, TPEHAXEP U YYEOHUK SBISAIOTCA KIUEHTCKUMHU MPUIOKEHUSIMH, KOTOpbIE
paboTaroT NOJI yIpaBJIEHUEM CepBepa.

Pacuer u nemMoHcTpanus ocroiiuuBocTu cyaHa. Pabory MIIMK paccmorpum Ha
npumepe Tembl «OcToiluMBOCTH cymHa» [2]. B pesynbrare pacdyeToB TOJIy4arOT
KOOpPJMHATBhl METALEHTpPa, LIEHTpa TSHKECTU M HEKOTOPBIX APYTUX XapaKTEPUCTHUK CYJIHA.
OTU XapaKTEPUCTUKH IO3BOJIAIOT IOJIYYUTh HATJISIIHYIO KapTHHY IOJIOKEHHS Cy/AHa B
3aBUCUMOCTH OT pacnoJiokeHus meraueHtpa ML otHocutensHo ueHtpa Tsokectu L[T.
B3anmuoe pacnonoxenune MI[ u I[T, xoopauHAaTbl KOTOPBIX IMOJy4EHBI B PE3YNIbTATE
pacuera, IOJOXEHO B OCHOBY BHU3YalM3al[Md IPOLIECCOB OCTOMYMBOCTH CyJIHA IpU
oMoty MynbTuMeuitHbIX Flash-o6bexToB [3].

BeiBoabl. B pabGoTe mpencraBieHa KOHIENTyallbHAas MOJENb MYJIbTUMEAUWHOIO
[IPOrpaMMHO-METOJMUECKOr0 KOMILIEKCa, Ha OCHOBE KOTOpOM pa3paboraHa oOyuaromias
cucteMa  Kypca «YIpaBleHHE MOPCKUM cyaHoMm». Ha mnpumepe wusyueHuss TeMbl
«OcTOMYMBOCT  CyIAHA»  HPOJEMOHCTPHUPOBAHBl  BO3MOXKHOCTH  MCIIOJIb30BaHUS
anektpoHHbIx Tabmuy Excel m Flash — momyns nns mnoBbiuenus 3¢dexkTuBHOCTH
00y4eHHS.
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IIOPIBHAHHA ITIJIMHOKHUH IMIIEPATUBHHUX MOB
IIPOI'PAMYBAHHA, II]O 3ABE3INEYYKOTb PEAII3ZALITIO
AJITOPUTMIB COPTYBAHHA

JlaBpuk A., CniBakoBcbkuii O.
Xepconcobkuti depaicasnuil yHigepcumem

AHoTalia: Y cTatTi  po3rnagalTbCd  MIAMHOXWHM - IMMEPATUBHUX  MOB
nporpamyBaHHs, IO A03BOMSAIOTb ONUCYBATU anropuTMu COpTyBaHHSA

KnrouoBi cnoBa: nporpaMyBaHHS, iMrepaTMBHI MOBW, anropuTM, COPTYBaHHSI.

3azayi Ha COPTYBaHHS MOCIIIOBHOCTEH € AyKe MOIIUpPEeHHUMH. B y3aranpHeHOMY
BUIJISI/11 BOHU (POPMYITIOIOTHCS TaK:

€ MOCHIIOBHICTh a JOBXHHHM 7 JAHUX JESIKOro THUIly, Ha SKOMY BH3HAu€HE
BITHOILIEHHS MOpsnKy (omepauii < , > , <, >). HeoOxi1HO BHOpAAKYBaTH Ii €I€MEHTH
TaKUM YHMHOM, IIO0 [UIi KOKHOTO «; BHKOHYBAJIOCS CHIBBIIHOWIEGHHS «;* a;v1, €
i=1,2,..n,a*eoaui€ero 3 oneparii MOPIBHIAHHS.

Crioco6iB po3’s3aHHs 3a7a4l iICHye Oarato, BCl BOHHM 3aCHOBaHI Ha OMEpallisax JIBOX
BUJIIB: MOPIBHSAHHAX 1 OoOMiHax. TakoXk y B HHMX 3ajydeHl LMKIIUHI Ta PEKypCHUBHI
JIITOPUTMHU.

Kputepiem O1IHKM €pEKTUBHOCTI aIrOPUTMYy COPTYBaHHS € 4ac BUKOHAHHs, abo
oOunCIIOBAJIbHA CKJIQAHICTh. BOHA BH3HA4Ya€ KUIBKICTh 3/IHCIOBAHUX TMOPIBHSAHB Ta
OOMIHIB 3aJIeXHO BiJl 3HAYEHHS # Yy MPOLECI BUKOHAHHA airoputMmy. s mpocTux
ArOPUTMIB COPTYBAaHHS MOKasHHK ckiagae O (n”), mms mBumkux — O (n log n) [4].
OpHak peanpHUN Yac BHUKOHAHHS aJTOPUTMIB Ha KOHKPETHUX MOCIIJOBHOCTSX MOXKE
CWJIBHO BIJPI3HATHCS Y Ty YM IHIIY CTOPOHY BiJl cepeHIX MOKa3HUKIB. Hampuxman Ha
MOCIIZIOBHOCTAX HEBEJIMKOI JOBXHHHM (KUIbKAa JIECATKIB €JIEMEHTIB) MpPOCTI aJFOPUTMHU
MOXKYTh BUIIEPEHKATH IIBUIKI.

[IpencraBisie HaykoBUM IHTEpeC MOPIBHSIHHS pPE3YNbTATIB 3aCTOCYBAaHHS DPI3HHUX
croco0iB COPTyBaHHS Ha PI3HUX HAOOpax AAHWX, B TOMY YKCII1 3 IEBHUMH OCOOJIUBOCTSIMHU
PO3MOJIUICHHS €JEMEHTIB (BiICOPTOBaHI Bil MOYAaTKy, BIIICOPTOBaHI Yy 3BOPOTHBOMY
MOPSAKY, 3 XBUJIENOAIOHMMH KOJWBAaHHSIMHM 3HAa4Y€Hb €JIEMEHTIB Ta iH.) BpaxoByrouwn
MOHOTOHHICTb OIEpalliil Ta BeIUKUN 00’ eM 00po0IIIOBAIBHUX JIaHUX, MA€ CEHC IPOBOJAUTH
MalIMHHUM EeKCHEePUMEHT 31 CTBOPEHHS aJropUTMIB Ha MOBax MpOTrpaMyBaHHA 1
MOJAIBIIOTO iX BHKOHAHHA 3 OJHOYACHUM BI3yaJbHHUM BIIOOPaKECHHSIM TIPOIECY
COpPTYBAHHSI.

OTxe s TPOBEACHHS EKCHEPUMEHTY NOTpiOHE cHelialbHe IpOorpaMHe
cepeloBHILe, SKe O MIATPUMYBAJIO IPOLEIYypy CTBOPEHHS, pelaryBaHHS Ta BHUKOHAHHS
[IporpaM Ha IIbOBUX MOBAX MPOTPaMyBaHHs, a TAKOK Bi3yali3allilo MPOLECY COPTYBAHHS.
[Ipu upomy Hemae noTpedU peanizoByBaTH MIATPUMKY CTaHAAPTIB MOB MPOrpaMyBaHHS y
MMOBHOMY 00Cs131. SIKIIIO0 0OMEXUTUCH TTIAMHOKHHAMH IMIIEPATHBHUX MOB, 5IK1 O T03BOJISLITN
PO3B’sA3yBaTH MOCTABJICHI 33241, TO BOHU MalOTh BKJIIOYATH:

o LUIOYUCENIbHI TUMH (IHJIEKCH MAcHBIB Ta MapaMeTpH IUKIIB), OyliBChKUN
TUM (pe3yNbTaTu Olepaliil MOPIBHAHHSA) Ta ACIKUI aOCTpaKTHUN TUI JaHUX, HA SIKOMY
BHU3HAUYEHI ONepanii NOPIBHAHHS;

° BH3HAYEHHS KOHCTAHT, 3MIHHUX 1 OJJHOBUMIPHUX MAaCHBIB;
00YMCIIEHHS BUPA31B LUIOYUCENILHOTO Ta OyI11BCHKOTO THUITY;

KOIIIIOI0U€ IPUCBOEHHS 3HAYCHHS;
YMOBHE PO3Tally’KEHHS;
LUKJIIYH1 TOBTOPEHHS;
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o nignporpamu (¢GyHKUii Ta npouenypu), B TOMY 4YMCII PEKYpPCHBHI, Ta iX
BUKJIMKH 3 TapaMeTPaMH.

Bupaineni MOBHI HNiAMHOKHHM BOJOIIIOTH MIHIMAJbHUMH HEOOXIIHHMHU 3acOo0aMu
JUIS OIIUCY QJITOPUTMIB IMOUIYKY NMPOTE MOXYTh OYTH JTONOBHEHI IHIIMMU 32 Moaupikallii
YMOB pO3B’SI3yBaHUX 3a/1a4 YW NOCTAHOBKHU HOBUX.

Benerbcst po3poOka BiamoBiTHTO mporpaMHOro 3abe3mnedeHHs. Hapasi Ouibiioro
YaCTUHOIO peali30BaHe BUKOHAHHS aIrOpUTMIB Ha MIAMHOXHUHI MoBu Pascal, sxa
3aJI0BOJIbHSIE HABEJCHUM BUIIE BUMOTraM; y HalOMMKUMX IUIaHAX peanizallis MiMHOKHUH
moB C T1a Java.
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POJTH TH®OPMAILIHHO-KOMYHIKAI[IHHOT O CEPE/JOBHIIA
Y PO3BHTKY JIHBEPTEHTHOI O MHCJAEHHSI MAHBYTHIX
YUHTEJIB MATEMATHKH

JleBaguna T.

Xepconcovkuti obaacHutl yenmp nepeniocomosku ma niosuernHs Keanigikayii npayieHuKie
0p2amie 0epIHcasHoI 61A0U, OP2AHI8 MICYEB020 CAMOBPAOYEAHHS, NIONPUEMCNG, YCIMAHO8 |
opzanizayiu

AHoTauisA: B cTaTTi po3rnsgaeTbcs ponb iHPOpMaLiNHO-KOMYHiKaLiHUX cepefoBuLL

B PpO3BUTKY  TBOpYOi 064apoBaHOCTi Ta HECTepeoTUNHOro (AMBEPreHTHOro)
MUCNIEHHSI MalUByTHIX yunTeniB MaTeMaTUK.

KntouoBi c/oBa: CTBOPEHHS iHPOpMaLinHNX TEXHOOTIN.

Ha cydacHoMy erami po3BUTKY CYCHUIBCTBA, Y BCIX cepax HOTO ASLIBHOCTI,
TOCTPO BIIUYBAETHCS MOTpeda y BUCOKOKBaTI(IKOBAHUX, OCBIYCHUX KaJlpaX, 3[aTHUX JI0
CaMOOCBITH, J0 TBOPYOTO MIAXOAY Yy BHUpIIIEHHI MpobieM mpodeciiiHol AISUIBHOCTI.
JlocuTh NMOBrui mepioj OJHIEI0 3 OCHOBHUX IUICH OCBITH 3ajMIIaiiacs MIArOTOBKA
HEOOXIZIHOTO JJIsl CYCNUIbCTBAa Yy4YacHMKa BHUpoOHHMYOro mpouecy. Bei i1HmI sSKOCTI
O0COOHMCTOCTI: TBOpYl, JOCHIIHUIBKI Ta IHIII, MPAKTUYHO 3aJUIIAIKCSA [103a YBaroo.
[IpoGnemi BripoBamkeHHs 1HOpPMAIIHHUX TEXHOJIOT1 B HaBYaJIbHO-BUXOBHUU MpOIIEC Ta
CTBOPEHHIO 1H(OPMALIIHHOIO OCBITHHOTO IMPOCTOPY MPHUCBATUIM CBOi Ipalll HAayKOBL-
nenarorn l.bormanoBa [2], 10.Tpuyc [16 ], H.Mop3se [9], O. CniBakoBcbkuii [15],
B.lllapxo [17], bepman B.II. [17] M.C.JIeBoB [17] 3.Cnenkans[13,14], B.Mansko[8].
[Ipote icHye 6araTo TEOPETUUHUX PO3POOOK, K1 BUCBITIIOIOTH PI3HI MIAXOIU Yy BUPILIEHH1
mpoOJieMH PO3BUTKY TBOPYOI 00IapOBAHOCTI, ajie MUTAHHS (POpMyBaHHS Ta PO3BUTOK
HECTEPEOTUITHOTO (IMBEPI€HTHOI0) MHCIEHHS YYHIB y HaBYaHHI MaTEeMaTHKU 4epe3
BIINOBIAHY MIATOTOBKY y4YUTeNs 3aco0amu 1HGOPMAaLIHHUX TEXHOJIOTIA JTOCIIKEHE 111e
He JocTaTHbo. Tomy moTpebye OuIbII TNIMOOKOrO IOCHIIKEHHS MUTAHHA (HOPMYBaHHS
JUBEPreHTHOT0 MHCJCHHS 32 JIBOMa B3a€MOIIOB’SI3aHUMH HampsMaMu: y MaiOyTHIX
BUUTENIIB MaTeMaTUKH B Mpolieci mnpodeciiiHoi MIArOTOBKM Ta YYHIB INpPU HaBYaHHI
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MaTeMaTUKd OCHOBHOI IIKOJM IIIJISXOM aKTHBHOIO  BHUKOPHUCTAaHHS 1H(OpMamifiHUX
TEXHOJIOT1 B HaBYaJIbHO-BUXOBHOMY IIPOIIEC] BUILIOTO Ta

OpHe 3 TOJOBHMX 3aBJaHb CY4YacHOTO IieJjarora-MaTeMaTMka B CHCTEMI
0COOMCTICHO-OPIEHTOBAHOI OCBITM - BHUSBJIEHHS 33JaTKIB KOXXHOTO Y4YHS, CTBOPEHHS
CHPUATIUBUX YMOB Ui iX TpaHchopmarlii B 3110HOCTI, pO3BUTOK OCTAHHIX J0 TBOPYOTO
piBHA. TakuM ynHOM, GOPMYBaHHS TBOPUYMX 3/110HOCTENH MailOyTHHOTO BUMTEINSI CTAHETHCS
JUIIE MpU HOro BUCOKIM Mi3HAaBaJbHIA TBOPYIA AKTMBHOCTI 1 MPHU JOCTaTHHOMY pIBHI
chopMoBaHOCTI TPODECIiHUX YMIHb.

KoHnuenuis yHiBepcalbHOI Mi3HaBalIbHOI TBOPYOi  3A10HOCTI (KpEaTHUBHOCTI)
Ha0yJa MOMyJISIPHOCTI Mmiciisg BUuxoay B cBiT pooit k. 'indopaa [18]. T'iidbopa BkazaB Ha
MIPUHIIMIIOBE PO3XO/KEHHS MDK JBOMa TUIIAMU PO3YMOBHUX OIEpalliii: KOHBEPIreHLIE 1
nuBeprenuieto. 3a Jx.['iidpopaom, 1TuBepreHTHE MUCIEHHS XapaKTepU3YIOTh Takl SKOCTI:
weuokicmy (3MaTHICTH BUCIIOBIIIOBATH MaKCUMaJIbHY KUIBKICTh 171€f 3a MEBHUI MPOMDKOK
yacy, Ipy HbOMY BaXKJIMBA HE iX AKICTb, @ KUIBKICTB); eHYUKicmb (34aTHICTh TOPOHKYBATH
Ta BHUCIOBJIOBATU IiKaBl 11€i); opueinanvHicmes (3[AaTHICTH TOPOMKYBATH HOBI
HECTaHJApTH1 11ei, fKka MOXe MPOSBIATHCS Yy BIANOBIAAX, IO HE CHIBHAJAIOTh 13
3aralbHONPUUHATUMU); mouHicmb (3aKIHYEHICTb, 3JaTHICTh YJOCKOHaOBaTH abo
HaJaBaTH 3aBEPILEHUN BUTJISA] CBOIM JyMKaMm).

/luBepreHTHe MHCJIEHHSl [OBUHHE IPYHTYBATHUCA Ha IIMPOKOMY CIPHUHHSATTI,
rnOOKii 3aranpHiil iHPopMaIiiiHii 1 po3yMoBiii 0a3i.

OpnHa numie 37aTHICTH IO AMBEPreHTHOIO MHCIEHHS HE MOXKE IPUBECTH J0
TBOPYHUX JOCSITHEHb Yy CHEIIaNbHIA 00JacTi 0€3 OBOJIOMIHHS BIAMOBITHUMU 3HAHHSMH.
[ToTpibna Ga3a cnerianbHUX 3HAHb 1 CIEUU(PIYHUX YMIHb.

JIoBUIbHE 3K BHUSBIIEHHS KPEATUBHOCTI CYy0’€KTIB IISUIBHOCTI MOXJIMBE JIMILE 3a
YMOB ICHYBaHHS CHELIaJbHOTO iH()OpMaliliHO-KOMYHIKaliilHOTO cepeloOBMINA, SKE
CHOHYKae iX 70 (popMyBaHHsS TBOPUOCKOCTI SIK 0cOOMCTICHOT noTpedu. Take cepenosuiie
MOXe 3a0e3neyyBaTucs  3aBASKM  BIPOBA/PKEHHIO  HOBUX  iH(opmamiiiHo-
KOMYHIKalliHHUX TeXHOJOrili HaBYaHHS Ta BUKOHYBAaTH OJIHY, B&KJIUBY JJsI TBOPUOI
ocoOucToCTl, (YHKIIIO: JOIMOMaraTd aJeKBaTHO OIIHWUTH BJIACHUW pPIBEHb PO3BUTKY
TBOPYHUX 3110HOCTEH.

Buxopuctanns cydacHuX 1HQOpMalidHUX  TEXHOJOTIM Jae  MOXKIIUBICTh
IHTEeHCU(]IKYBaTH MPOLIEC MOTOYHOTO OLIHIOBAaHHS 3HAHb YYHIB, 3pOOMTH Horo OuiblIe
CUCTEMAaTUYHUM, ONIEPATUBHUM..

OpHMM 13 CTUMYIIB J0 TBOPYOi AKTUBHOCTI BBA)KAETHCSA CHPUUHATTS cebe sK
TBOpYOi ocobuctocTi. Bipa y CIpOMOXKHICTH 10 AMBEPTEHTHOTO MUCIEHHS — BaXXKJIMBa
yMOBa Il peamizaiii TBopuux 3a10HOCTeH. OIIHUTH CBIM  PIBEHb KPEaTHUBHOCTI,
O3HalloMHUTHCS 13 3pa3KaMHM KpEaTUBHOI [ISUIBHOCTI CTaJIO MOXJIMBUM  3aBJSKU
1H(MOpMAaIITHOMY OCBITHBOMY CEpPEIOBHIINY HABUAJIHLHOTO 3aKJaay 1 riIo0albHIA MEpexi
Internet.

Kpim cTBOpEeHHS cliemiagbHOTO OCBITHBOTO CEPEOBUIINA, sIKE crpusie (POPMyBaHHIO
TBOpUOCTI, 1H(popMaiiHO- KomyHiKaliiH1 3acoou (IKT) y npamiii abo He y npsimiil popmi
JIIOTh HA PO3BUTOK SIKOCTEH, 1110 XapaKTepU3yIOTh AUBEPreHTHE MUCIICHHSL.

OcoOnuBe wMicle y BHpINIEHHI NHUTAHHA PO3BUTKY SKOCTEH JHUBEPIE€HTHOIO
MUCJIEHHSI MallOyTHIX y4WTENIiB MaTeMaTUKU Ma€ Take MporpamMHe 3a0e3NeyeHHs, sIKe He
TUIBKM MIATPUMYE TEOPETUYHY, NPAKTHUUHY YaCTUHU Kypcy MaTeMaTHKd, a i jae
MO>KJIMBICTh MOJIETIOBATH X1/ PO3B’sI3yBaHHS MaTeMaTuuyHOl 3aaayl. Ciia 3a3Ha4uTH, 110
nabopaTopiero 3 po3poOKH Ta BIPOBAHKEHHS MEIarOTTYHUX MPOTPaMHHX 3aC00IB HAYKOBO-
JNOCIITHOTO  IHCTUTYTY 1HMOPMAIIHHUX TEXHOJIOTIH  XEPCOHCHKOTO  JIEP>KaBHOTO
YHIBEPCUTETY 3a Yac CBOrO ICHYBAaHHS CTBOPEHO II€IaroriyHO-OPIEHTOBAHI CHCTEMH
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MIATPUMKH MPAKTUYHOI AISJIbHOCTI YYHIB Ta CTYAEHTIB (mporpamuuii 3acid “bibmiorexa
EJCKTPOHHUX HAOYHOCTEH ,,Anrebpa 7-9 kmac” s 3arajJibHOOCBITHIX HaBYaJIbHHUX
3aKnaniB” (ckopoueHo ,.bH Anrebpa 7-97), “IIporpamHo-meronnunuii komruieke Tepm
VII miaTpuMKu NpakTUYHOI HaBYAJIbHOI MaTeMaTuyHOi AisibHOCTI” (ckopoueno I[IMK
TepM VII) [ 6], [IC «Cuctemu niHIMHMX PIBHSHBY, MENAroriyHuil MporpamMHuil 3acid
" AHaniTiyHa TeoMeTpia” Ta iH.

BukopucranHs y BUIIMX HaBUaJIbHUX 3aKiajax 1HQOpMALIMHUX TEXHOJOTIH
0e3IMepevyHo CTBOPIOIOTh YMOBH Ui MaKCHMAaJIbHO TIOBHOTO PO3KPUTTS 3I10HOCTEH
cTyaeHTiB. HasBHICTh 1HPOpMaLIHHO-KOMYHIKAI[IHHOTO CEPEJOBHINA OCBITHHOIO 3aKjaay
Ta iCHYI4l y XEepCOHCHKOMY JEp)KaBHOMY YHIBEPCHUTET1 1H(QOpMAaILiiIHO-KOMII IOTEpHE
3a0e3MeyeHHs] - BaroMUl BaXkUib Y (QOPMYyBaHHI Ta PO3BUTKY JAWBEPI€HTHOI'O MUCIIECHHS
MaiOyTHIX YUUTEJIB MaTEMaTHKHU.
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TEXHOJIOIII BIPTYAJIBHOTI'O KJIACY JUIA HABYAHHA YYHIB

JlurBunona C.
IHCcTUTYT iHGOpMaLiviHux TexHonorivi i 3acobis HaBYaHHs HATH Ykpaitn

AHoTaulia: Y craTTi nigHiMaeTbcs npobnema MopAepHizauii  iHAMBIAYyanbHOMO
HaBYaHHSA Y4YHiB Cy4acHMMM 3acobaMm KOMM'tOTEPHO-OPIEHTOBHOrO HaBYasbHOMO
cepenosulla. [laeTbC BU3HAUYEHHSA MOHATTA BIipTyaslbHOro Knacy, aHanisytloTbCs
MOX/IMBI CUCTEMM OYHOMO HaBYaHHS YYHIB 3 BWKOPUCTAHHSM web-xHonorin.
BusHaueHo Micue BipTyanbHOrO Knacy cepes CyYacHUX KOMM'IOTEPHO-OPIEHTOBHUX
3acobiB HaBYaHHS; MOHATTS Bifeo- koHdepeHuii i Beb-koHdepeHUji, OHNanH-
ceMiHapu.

KniouoBi cnoBa: BipTyanbHUA  Knacc, KOMM'OTEPHO-OPIEHTOBHE  HaBYasibHE
cepeposuLle, IKT, koHdepeHLU-3B'930K, Beb-kKoHbepeHUis, iHAMBIAyanbHe HaBYaHHS.

KnouoBi cnoBa: BipTyanbHMI Knacc, KOMM'OTEPHO-OPIEHTOBHE HaBYaslbHE
cepeposulle, IKT, KoHdepeHU-3B'A30K, BE6-KOH(pepeHUis, iHAnBIiayanbHe HaBYaHHS.

AKTyanpHICTP TEMHU JIOCHI/DKCHHS BHW3HAYAETHCA CYYaCHUMU TEHACHIIISIMU
BXOJ/DKEHHSI 3arajbHOOCBITHIX HaBYAJbHUX 3aKJIaiB J0 €IUHOro 1H(OPMALIHHOTO
IIPOCTOPY, MITKIOYEHHSIM 3aKJIa/11B OCBITH IO IIUPOKOCMYrOBOTO IHTEpHETY, PO3LIMPEHHS
ACOPTUMEHTY HaBYAJIbHUX IOCIYT, OCOOIMBO JJISl Y4YHIB, K1 32 TPUBAJIOI XBOpPOOOIO HE
BIJIBIIyIOTh IIKOJIY 1 BUXOBAHHSI KOHKYPEHTOCIIPOMOKHOTO BUITYCKHHKA.

HaBuanHs mIKOJISAPIB, SIKI 32 TPUBAJIOIO XBOPOOOIO HE BIABIAYIOTH LIKOY - BaJKJIMBE
3aBJaHHA Oy/b - IKOTO 3arajlbHOOCBITHHOIO HaBYAJILHOTO 3akiany. Ha xanb, e nutanHs
BUPIIIYETHCS IIKOJIAMU BIANOBITHO /10 TUX OCBITHIX MOJIMBOCTEH, K1 BOHA Ma€ B CBOEMY
PO3NOPSAKEHHI B JaHUII MOMEHT: IMO-TIepIlle, TaKi HIKOJISIpI MalOTh MEHII1 MOKJIMBOCTEN
I0JI0 JKUBOTO CHUIKYBAaHHS 3 BHKJIaJadyaMd 1 OJHOJITKAMH — BIJCYTHE BIIIOBiIHE
HaBYaJIbHE CEPEJOBUILE; MO-Apyre, KUIbKICTh HABYAJIbHUX TOJUH JJS 1HIUBITYaJbHO
HaBYaHHS 3 METOI0 BMBUEHHs 0a30BUX MPEIMETIB 3HAYHO MEHIIE, HDK Ul 3BUYAMHMX
YUHIB; IIO-TPETE 3HAHHS TaKUX YYHIB BCE L€ MOCTYIMAETHCS SIKOCT1 3HAHb 1X OJHOJITKIB.

YMoBu TpaHchopmarllii  YKpaiHCHKOTO CYCHUIBCTBA MOTPEOYIOTh BCEOIUHOTO
aHaJli3y HOBHMX CIIOCOOIB, METOJIB Ta MEXaHI3MIB BHUKOpPUCTaHHS 1H(OpMaLIHHUX
TEXHOJIOT1l B OCBITI, CTBOPEHHS €MHOIr0 1H(OPMAIIIfHOIO MPOCTOPY CUCTEMH OCBITH Ta
dbopmyBaHHS  1HPOPMAIITHO-KOMYHIKAI[ITHOTO CEPEIOBUINA KOXKHOTO HABYAIHHOTO
3aKamy.

OcTaHH1 AOCATHEHHS JIIOJCTBA, a caMe |HTepHEeT, CYyTTE€BO BIUIMHYJIM Ha CUCTEMY
ocBiTH YKpaiHu. 3a70BOJIeHHS! IOTPEO HACEJIEHHS B OCBITSIHCHKUX IOCIYrax, Bce OlIbIIe
0a3yeTbcsi Ha |HTEPHET-TEXHOJIOTIAX. 3a OCTAaHHI POKH OTJISJ CaWTIB, sIKI HAlOBHEHI
KOHCIIEKTaMH, pedeparaMmu, nepekazaMu, TBOpaMH, aHATITUYHUMH OIJIsIIaMU, TOTOBUMHU
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KOHTPOJbHUMH, KYPCOBUMM 1 JUIUIOMHUMH pOOOTaMH, € CaMHM PO3HNOBCIOIKEHUM
crocoOOM 3aJI0BOJICHHS TOTpe0 CTyIEHTIB BHUIOI mIKoJdW. Haxanb, rimepTekcToBl
MOCWJIaHHS HAJaloTh YYHSAM 3arajbHOOCBITHIX HaBYAJIbHMX 3aKjiIaJlB MaKCHUMAaJbHY
cB00O/1y B TIONIYKY HaBYAJIbHOI 1H(GOpMAaIlii, 1[0 YaCTO MPU3BOAUTH A0 TOTO, IO OCTAHHIN
ryouTtbcsi B O€3KIHEUHHMX PpO3Taly)KEHHSX, BIJBOJIKAETHCS BIiJ TOJIOBHOT METHU
BUIMAJKOBUMU TNOCWIaHHSAMHU. ToMy, JHUCTaHIIiHE HaBYaHHS Yy 3arajbHOOCBITHIX
HAaBYAJIbHUX 3aKjaJlax BHUMAara€e 3alpoBaPKEHHS Mojeil, NoOyIoBaHOI Ha MNPUHIUII
€IHOCT1 JAMJIAKTUYHUX 1 1HQOPMALIIHO-KOMYHIKAI[IMHUX TEXHOJIOTiH, 1[0 BEIYyTh [0
ctBopeHHs1 Online iHTEpaKTUBHOTO HABUAJIBLHOTO CepeoBHUINA (BIpTYaIbHUN KI1ac).

Cucrema ocBiTM B YKpaiHi IOCTYHNOBO 3MIHIOETHCS 1 HaOJIMKAETHCS /10
€BPOINENCHKUX CTAHIAPTIB, Ta, HaXajlb, pPIBEHb CEPLEBO-CYAUHHUX 3aXBOPIOBaHb,
JUTSYOTO TPaBMATHU3MY, BPOJKEHUX BaJl ONMOPHO-PYXOBOIO amapary 3pocTae. XpoHIYHa
BTOMA 1 IEPEBTOMA NMPU3BOJUTH CIIOYATKY /10 (YHKIIOHAJIBHUX PO3JIaJiB M1IPOCTAI0UOTO 1
YYTJIMBOTO OPraHi3My IUTHHH, a 3TOJOM - 1 JI0 BUHUKHEHHS XBOpPOOHW, y TOMY YHCH1
COMAaTU4HOI. 3riJHO 13 CTATUCTHKOIO y mepmomy kiaci 30% pireii Mae XpOHIUHY
naroJjorito, y m'stomy - 50%, y nes'sitomy - 64%. OcoOauBO 11€ CTOCYETHCS MITEH, SIK1
TUIBKM TOYaJdW BIIBIIYyBaTH JAWTAYl OpraHi3oBaHi KOJIEKTHBM — JUTAYl CaZO4yKu abo
LIKOJIM, — 4yepe3 30UIbLICHHS KOHTAKTIB 3 XBOPUMH JITbMH 1 BIICYTHICTH JIOCTaTHBOI
«IMyHOJIOTTYHOT am’a1i». B Ykpaini mopoky peectpyrotsb 4,5-5 mun Bunazakis ['PBI 1 sk
HACJIIIOK — BEJUKY TPUBAIICTh 3aXBOPIOBAHHA 1 Oarato MpOIYCKIB IIKUIBHUX 3aHSATh.
310pOB’sl MIAPOCTAIOUOTO TMOKOIIHHS € JA3EPKAJIOM €KOJOTTYHUX Ta COIIAIBHUX MPoOIemM
HaIoTo CyCHuIbCTBAa. Maibke ycl TmepepaxoBaHi Kareropili IiTell HaBYAIOThCA 3a
HAUBITYaIBHOIO (HOPMOTO.

MopepHizaiisi 1 pO3BUTOK KOMIT'FOTEPHO OPIEHTOBAHOTO HABYAIHHOTO CEPEIOBHINA
3aKJIaJ{IB OCBITH, TOTOBHICTh BYMTEIIB-IIPEIMETHUKIB IO MPOJYKTUBHOTO BUKOPHUCTAHHS
KOMIT IOTE€PHOT TEXHIKH, 3aKJanu (pyHIAMEHT JJIs MMOJAJIBLIIOT0 BIPOBAHKEHHS CYy4aCHUX
[HTEepHET-TEXHOMOTIM Y HAaBYAJIbHHO-BUXOBHUU TPOILIECC 3 METOI IMIABUIINEHHS SKOCT1
OCBITH, PO3BUTKY KOHKYPEHTHOCIIPOMO>KHOCT] YYHIB.

OcTaHHIM 4acoM PO3MOBCIO/IKEHHS OTPUMAJIM TaK 3BaHl «BIpTyasibHI Kiacu». Ls
MOJIeJIb MaKCUMaIbHO HaOMMKeHa JI0 HaBYaHHS y peaabHoMY Kiaci — Online.

Busnaunmo Miclie BIPTyaJIbHOTO KJIacy Cepel CyYaCHUX KOMII FOTEpHO-
OpIEHTOBHMX 3ac00iB HaBuaHHA. [IporoTumamu BipTyanbHOro Kiacy Oynu Bizneo
KoH(epeH1ii 1 BeO-KoHpepeH1ii, OHJIaliH- CEMIHApPH.

VY mepui poku michs MOSBU IHTEpHETY TEPMIHOM «BeO-KOH(EpPEHLIs» 4YacTo
HazuBanu (HopyMm abo momKy orojomieHs. [li3Hime TepMiH HaOyB 3HAYCHHS CHITKYBaHHS
camMe B pexuMi peanbHOro yacy. B nanuii yac BeOIHap BHUKOPUCTOBYETHCS B pamMKax
CUCTEMU HAGUAHHS 8 PEAbHOMY YACI.

[Tocnyra xoH(epeHU-3B'A3KY, sika HalOyja MIMPOKOi MOMYJSPHOCTI Cepell OCBITSH,
yepe3 Mepexy IHTepHeT - 1e cepBic, pO3TallloOBaHWM Ha BeO-cepBepi KOMITaHii-
MOCTayalbHUKA. Y KOXHOTO IOCTa4yajJbHUKAa CBOI YMOBH, HIOpPOTE OUIBIIICTE 3 HHX
BUKOPUCTOBYIOTh MOJIENIb LIOXBUJIMHHOIO PO3paxyHKy BapTOCTi Ha KopucTyBaya alo
¢bikcoBaHy MICSIUHY ILIaTYy.

BaxxnuBoro ¢yHKIIEIO Tporpam Jjsl opraHizanii KOHPEepeHI-3B'I3Ky uepe3 Mepexy
[aTepHer € cymicHe BuKOpHCTaHHA JonaTkiB. lle o3Hawae, Mo OAMH ydyacHUK BeO-
KOH(epeHIIii MoXe nepeaaT KOHTPOJIb HaJl 10JaTKOM OYy/Ab-IKOMY IHIIIOMY Y4aCHUKOBI.

BuxopucToByrour HOBITHI T€XHOJIOT1i KOH(EPEHII-3B’SI3KYy MU MAEMO MOKIIUBICTh
BUKOPHUCTATH X A1 POPMYBAHHS 8IpmyaibHO20 K1ACY,

Taki MOKJIMBOCTI JUIsl HABUAHHS HaJa€ HaM HOBMI cepBic, SIKUM po30yIOBY€EThCS SIK
Kpoc-tuiathopMa - gipmyanvHa naam@opma Ol HAGYAHHSA MA NPOBEOeHHs 8eD-
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KOH(epenyitl  (6ebinapis). [Ipukmagamu peanizamii Takoro ceppicy € WiZiQ
(www.wiziq.com), BigBlueButton (www.bigbluebutton.org), Adobe Connect Pro
(www.adobe.com), DimDim (www.dimdim.com), V-Class.ru (www.v-class.ru).

Orxe, gipmyanvHuii Kiac — ye He oucmauyilime HABYAHHA B TpaJuLIITHOMY
PO3yMIHHI IILOTO CJIOBa, II€ OYHE HABYAHHS SKE peani3yeTbcs 3aco0aMu CydacHHX
[HTepHET-TEXHOJIOTIH.

BipryansHuil kiac - 1e cuiBTOBapuCTBO JBOX a00 OUIBLIOT KUIBKOCTI J0eH (Y4HIB
1 BUMUTENIB), BIPTyaJbHO NPUCYTHIX y BIPTyaJIbHOMY KJacl, sIKi, BIANOBIJAHO /0 CHUIBHO
00paHMX HaBYAJIbHUX LIUJI€H, 3A1HCHIOIOTh HABYAJIbHO-II3HABAJIbHY JIISIHICTD.

Bipmyanvuuii k1ac My po3ymieMo sK 0COOJIMBE HaBYAJIbHE CEPENIOBHUIIE, Y IKOMY
HaBYaHHS 3IMCHIOETHCS y pealbHOMY Yaci, 3aco0amu KoHGEpeHI3B a3Ky uepe3 [HTepHeT
Ta Be0-3aCTOCYHKIB 1 00’ €/IHaAHY€ CIUIBbHUMHU OCBITHIMH IIUISIMH TIeAarora i y4His.

Mogenp BIpTYaabHOTO KJlacy BKJIIOYae B ce0€ TP OCHOBHI KOMIIOHEHTH: YYHS,
Bumutend 1 cyyacHi IKT — kpoc- miiardopmy (BipTyansuuit kinac) WiZiQ.

PosrnsiHemMo neTaibHO XapakTepHi 0COOIMBOCTI BIPTYaIbHOTO KJIacy.

OcnHoBHa (popma HaBuanHs: Online HaBYaHHSI.

XapakTtepHi o3Haku: Online KOHTakT MDK yciMa Yy4YacCHUKaMHU HaBYaJIbHO-
BUXOBHOIO IIpoliecy, SKI OepyTh y4acTb Y BCIX MOJISIX Bi3yaldbHO, ayJiajbHO,
KIHECTETUYHO (32 NOTped0I0); MOXKIMUBICTh I1HAMBINYaJIbHOTO CIHUIKYBAHHS Y4YHSA 3
BuuTesneM Online; MOKJIMBICT MPE3EHTYBATU PI3HOMAHITHI HaByaibH1 MaTepianu Online;
MOXJIMBICTh IHAUBITYyaIbHOT pOOOTH YUHS 3 HaBUAJIBHUMH MaTepianamu (3a moTpeboro).

OcHOBHA MISUTBHICTH YYHTEINS 32 YMOB POOOTH Y BIpTyaJlbHOMY KJIacl MOJISATAE V:
oprasizaiii 1 yrpasJliHHI HaB4aJIbHO-BUXOBHUM TporiecoM Online.

[Ipu Bcix cBOIX SIBHHMX I€peBarax, Take HaBYaHHsI, 3pO3yMUIO, Ma€ 1 CBOT HEJOJIKH,
cepell SKUX HAWTOJIOBHILIOKW € HEMOKJIUBICTh peani3alii mpu BIACYTHOCTI [HTepHeT;
MO>KJIMBOCTI allapaTHUX, MPOTpaMHUX 1 MepexHux 30018 IKT.

Omxe, BUMTENI0 HE NOTPIOHO BHUBYATH JOJATKOBI IPOrpaMHI MPOAYKTH JUIS
KOpHUCTYBaHHS BIpTyaJdbHUM KiacoMm. Taki 3aco0u sik yaT, BeO-kamepa, MIKpO(OH 1 3BUYHA
IHTEpaKTUBHA JIOIIKA — 3BHYHI JJIs JIFOOOTO BUMTENsA. ToMy, MiAroTOBKa ajMiHICTparii 1
BUUTENIB LIKOJIM HE BHUKJIMKAIOTh HETaTUBHUX €MOLId 1 He NoTpedye BUBUYEHHS
J0JIATKOBUX CKJIaJHUX KOMIT IOTEPHUX IIaT@opM, 6a3 JaHUX — 1€ HOBHUM 1HpOpMaLiitHIi
KpPOK y HaJlaHH1 OCBITHIX MOCHYT.

OTtxe, BIpOBaJKEHHS 1H()OPMAIIIHO-KOMYHIKALIITHUX TEXHOJIOTIH y HaBYaJIbHO-
BUXOBHUM TPOIIEC 3araJIbHOOCBITHIX HAaBYAJIBHUX 3aKJIAIB € HEOOXITHOI KOMIOHEHTOIO
PO3BUTKY Cy4acHOi OCBiTH. BipTyanbHi CUCTEMH — 11€ HOBITHI TEXHOJIOT] HABYaHHS yUHIB
K1 3 IEBHUX NIPUYMH HE MOXKYTb B1JIBIlyBaTH LIKOJY.
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J10 ITATAHHA 10 ®OPMYBAHHA IH®OPMALTHHOI
KOMITETEHTHOCTI IIKOJISIPIB

JlickoBuu O.
Muxonaigcokuii oo1achutl incmumym nicisL0UNIOMHOI neda2o2iuHoi oceimu

AHoOTaUiA: Y cTaTTi NnpeacTaBneHo pesynbTaTv AOCNIMKEHHS FOTOBHOCTI Y4HiB 8
knacy A0 QopMyBaHHS B HMX iHDOPMaUiIMHOI  KOMMETEHTHOCTI. Po3rnsHyTO
CMiBBIAHOLWWEHHS TaKMX MOHATb SIK iH(OpMaTUUHa Ta iHopMaLiiHa KOMMETEHTHICTb.
BusBneHo piBeHb 3abe3nedeHHs Y4HIB KOMM'IOTEPHOK TEXHIKOK, OCHOBHI BMAM
LiSNbHOCTI, 4Ki Y4Hi BMIilOTb BWKOHYBaTW 3a [AOMNOMOroK KOMN'ioTepa, Ta A0
BMKOHAHHA SAKUX BOHW 3a/1y4aloTbCa Nif Yac HaBYaHHA B LUKOII.

KnrouoBi cnoBa: KOMMETEHTHICTb, K/OYOBA KOMMETEHTHICTb, iHdopMaThyHa
KOMMETEHTHICTb, iHpOpMaLlifiHa KOMNETEHTHICTb

Jyst HaIoro 4acy xapakTepHe pi3ke 30UIbIICHHS 00CsTY BIIOMOCTEH, 5Kl MOTPIOHO
3acBoitu B mikoui. [locTiiiHe oHOBieHHs 1H(popMmalii noTpedye BiA JIIOAWHU 3AATHOCTI
CaMOCTIHHO HaBYaTHCS MPOTITOM >KUTTSA, MOTJIMOIIOBATH 3HaHHS. BpaxoByrouu picT
00’emy iH(poOpMaIlii, AKy MOTPIOHO OMPAIFOBATH, HA3BUYANHO aKTYaJIbHUM CTAa€ MUTAHHSI
PO3BUTKY B Y4YHIB 1H(OpMaIiifHOT KOMIETEHTHOCTI, sIKa BIAMOBIAHO /10 HOPMAaTHBHUX
nokymenTiB MOHY, Bu3HaueHa K KIOUYOBA.

YV pocmimkeHHsx A.B. XyTOpChKOTO BHUIUISIOTBCS —IICHXOJIOTO-TIEIaroTidH1
acrneKkTH noeramnHoro (opmyBaHHs iHpopmariiiHoi komnerenTHocTl. JI.JI. Bacunbesa, A.
B. Bummnskosa, O. A. Kusuk pociniypkyioTe npo0iemMy BHUMIpIOBaHHS 1HGOpMaLiiHOT
komneTreHTHocTi. O. Tlomeryn, [. Poaurina Bu3HauaoTh NUIIXH — peani3amii
KOMIIETEHTHICHOTO MIAXOAY J0 HaBUaHHS B Cy4yacCHIN IIKOJII, BUAUIAIOTH OKPEMI acleKTu
¢dbopMyBaHHS y WIKOJSAPIB 1HPOpPMALIHOT KOMIETEHTHOCTI. Y HAyKOBIM JiTepaTyp I
MOHSATTSI TPAKTY€EThCS HEOJHO3HAYHO: CKJIAJHE 1HJMBITYaJbHO-TICUXOJIOTIYHE YTBOPEHHS
Ha OCHOBI IHTerpauii TE€OPETUYHUX 3HaHb, MPAKTUYHUX YMIHb B Tajly3l 1HHOBaIIMHUX
TEXHOJIOTII Ta meBHOro Habopy ocobucticHux skocredt (O. b. 3aituea, 2002);
IHTErpaTuBHA SIKICTH OCOOMCTOCTI, IO € PEe3yabTaTOM BiIOOpa)KEHHS MPOIECIB 1000pYy,
3aCBOEHHS, OIpaIfOBaHHs, TpaHc(opmallii 1 TeHepyBaHHS MOBIIOMJICHb B OCOOIMBUIN THIT
IpeIMeTHO-clienn(pIYHUX 3HaHb, KA JI03BOJSE BUPOONATH, NMPUNHMATH, MPOTHO3YBATH 1
peali3oByBaTH ONTUMAJIbHI PILIEHHS B pI3HUX Trany3sax aisibHocTi (C. B. Tpumuna, 2005).
[IpyuoMy 4YacTO BHUKOPUCTOBYIOTHCS MOHSTTA SK 1HQOpMaliiiHa Tak 1 iHPpOpMaTHYHA
koMmrieTeHTHICTh. O.M.CripiH, po3MeXOBYIOUH 11 MOHATTS, MPOMNOHYE TaKl BU3HAYEHHS:
iHpopMaliiiHa KOMIIETEHTHICTh — MIATBEPKEHA 3/1aTHICTh 0COOMCTOCTI BUKOPUCTOBYBATH
iHGOpMaLliiiHI TEXHOJIOTIl JJii rapaHTOBAHOTO JOHECEHHS Ta ONaHyBaHHs 1H(opMmaii 3
METOI0 3aJI0OBOJIEHHS BJACHUX IHAMBIAYaJIbHUX MOTPeO 1 CYCHUIBHUX BHMOT IIOJO
dbopmMyBaHHS 3arajJibHUX Ta MpodeciifHO-CIeiani3oBaHuX KOMIIETCHTHOCTEH JIIOJIMHU,
iH(popMaTHYHA KOMIETEHTHICTh — MIATBEP/KEHA 3/IaTHICTb OCOOMCTOCTI 3a70BOJIbHUTH
BJIaCH1 IHAMBIAYyaldbHI MOTPEeOM 1 CYCHUIbHI BUMOTH IOAO (QopMyBaHHS HpodeciiiHo-
CHeliani30 "BaHUX KOMIIETEHTHOCTEH JIFOJIMHU B rany31 IHPOpMaTHKH.

MeTtoro AOCHIIKEHHS € BHUBYEHHS MOXJIMBOCTI (opMyBaHHS iH(popmaliiiHoi
KOMIIETEHTHOCTI Y4YHIB 8 KJiacy.

C. B. TpumuHa BUIUISE B CTPYKTYp1 Kateropii «iHpopMaliiiHa KOMIETEHTHICTb)»
II'STh KOMIIOHCHTIB: KOTHITHBHUM, I[IHHICHO-MOTHBAIlIMHUM, TEXHIKO-TEXHOJIOTTYHMIHA,
KOMYHIKaTUBHUM 1 peieKCuBHUI. PO3TIIsTHEMO MOKIMBOCTI yUHIB 8 KJIacy 3 TOYKH 30Py
TEXHIKO-TEXHOJIOTIYHOT KOMIIOHEHTH.
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Hamu Oyno mpoBeneno ankeryBaHHs 315 yuniB 8 kiacy, cepen sikux 201 yuyeHs
HABYAEThCS Y 3arallbHOOCBITHIX HaBYAJbHUX 3aKiajnax micra Mukonaesa (I rpyna), a 112
— IHIMX MICT 1 cenuiy Mickkoro Tumy oosacti (Il rpyma).

[lepma rpyna nutanb Oyna copsiMOBaHa Ha BU3HAYEHHS pIBHA 3a0€3ME€YEHOCTI
Cy4aCHHMX IIKOJISIPIB KOMIT IOTEPHOIO TeXHIKOI0. Sk Bu3HaueHo 91 % yuHIB nepioi rpynu
Ta 76 % Apyroi MaroTh BJloMa BIaCHUM KoM toTep, npudomy y 83 % ta 67 % BiINOBIAHO
BIH IMAKIFOYEHUH 0 Mepexi [HTepHer

AHKETyBaHHS OKa3aJl0 3 SIKOK0 METOI0 Il TEXHIKA BUKOPUCTOBYETHCSI YUHSMU:
irpu (I rpynia — 65 %, 11 rpyna —58 %); cnuikyBanHs 3 npy3smu (I rpyna — 86 %, 11 rpyna
— 75 %); noumyk Heoox1aHO1 1Hpopmarii (I rpyna — 76 %, Il rpyna — 75 %). [lo3utuBHUM €
TOM (haKkT, 10 IrpH HE € NMEPEBaKHUM BHUJIOM BHUKOPHCTAaHHS Komi 'torepa yuHsaMu. Kpim
toro 11% BiACOTKIB MIKOJSAPIB 3a3HAYMIIH, 1[0 BUKOPUCTOBYIOTh MOTO IS AUCTAHIIIITHOTO
HaBYaHHS.

Hactynne nuTtaHHs Mano Ha MeTI BUSBUTHU SIK1 BUJIM pOOOTH MOXKYTh BUKOHYBaTH
y4Hi 8 KJIacy 3a IOMOMOTO0 KOMIT F0Tepa. AHKETYBaHHS IMOKa3ajo, 0 ITIyKAaTH HeOOXiTHY
iHpopMmanito B mepexi [HTepHer BmitoTh 85 % yuniB I rpynu ta 81 % yunis Il rpymnu.
Omxe, 3aBJaHHS BYMTENs HABUUTU ONPALbOBYBATU JaHy I1HGOpPMALIO: aHai3yBaTH,
CTPYKTYpYBaTH, BUIUISATH TOJIOBHE, MPEACTABIATH Y BHUIJISAAI TabIUIb, cXeM, rpadikis.
Tuwm Oinbie, mo 77 % (I rpyma) ta 69 % (1l rpyna) 3a3Havwim, o0 BMitOTh APYKYBaTH Ta
penaryBatu TekcT, 56 % T1a 49 % — MmaroTh A0CBiJ CTBOpEeHHs npe3eHTauiid. [Iporte muie
21 % Ta 27 % BMIIOTb pOOUTH Jllarpamu, CXeMH, rpadiku.

OcTaHHIO TO3ULII0 MOKHA PO3IJIAIATH MO-pi3HOMY. 3 0AHOr0 OOKY HEOOXITHICTh
npejactaBieHHs 1HGopmanii B OulbIl HAo4yHIM (opmi BHUMAarae BOJIOJIHHS Y4YHSMHU
HaBUYKaMU poOOTH 3 Aiarpamamu, rpadikamMu Tomo. A 3 IHIOIOro — IHTepec A0 poOOTH 3
JaHUMH Tporpamamy, iX BUKOPUCTaHHS (popMye BMIHHS aHalli3yBaTH, y3arajibHIOBAaTH Ta
ONpalbOBYBaTH 1H(OPMALLIIO.

VY HaB4aHH1 (I3UKHM YaCTO MPAKTUKYETHCS MPOBEICHHS JOMAIIHIX €KCIIEPUMEHTIB
13 TOJaNbIIUM MPEJICTaBICHHSIM IHUCbMOBOTO 3BITY, SKHH MOXe OyTH JONOBHEHUN
¢doTorpadismu Ta Bineopparmentamu. | TyT yuureni ¢pi3UKM MarOTh BpaxoBYBaTH TeE, 1110
33 % yuniB I rpymu ta 21 % yuniB Il rpynmu yxe BMIIOTh CaMOCTIHHO CTBOPIOBATH
B1IOQUIbMHU 3 OKpeMuX (pparMeHTis.

Bce BuinesazHaueHe CBIIYUTH NP0 BHUCOKHI piBeHb 3a0€3NEUYEHHS YYHIB
KOMIT'IOTEPHOIO TEXHIKOIO Ta HAasBHICTh JOCTaTHIX yMIiHb ii BuKopuctaHHs. [Iporte
pe3yJbTaTH aHKETYBaHHS IMOKa3alid, L0 BYUTEJ HEAOCTATHHO 116 BUKOPUCTOBYIOTH. Tak
Ha 3anuTaHHs <«SIKoro XapakTepy IIKUIbHI 3aBJaHHS BaM JIOBOJAWUTHCS BHUKOHYBAaTH 3a
JIOTIOMOTOI0 KOMIT toTepa?» BiamnoBini Oynu takumu. [lomryk noaatkoBoi iHpopMarllii 10
ypoky — 75 % yuniB I rpynu ta 77 % yunis Il rpynu. IlinrotoBka pedepatis — 83 % 1 74
% BignoBigHO. [IpuOIM3HO TOJIOBUHA YYHIB y 000X Ipynax 3a3HAYMIIM, 10 MAIOTh JOCBI
CTBOpPEHHSI Mpe3eHTauiii, npore yume 10% npencraBisau pe3yabTaTd JOCHIHKEHb Y
BHTJISA/Il CXeM, TaOIHIh, Alarpam

Buxonsun 3 BUIEBUKIAAEHOTO, pOOMMO BHMCHOBOK, IIO0 y4YHI 8 KJlacy MaroTh
J0CTaTHIM noTeHuian i GopmyBaHHs 1HGOPMaLIHHOT KOMIIETEHTHOCTI 1 IEPCIEKTUBAMU
MOJATBIIMX JIOCIIDKEHb € TEOpeTUYHE OOIPYHTYBaHHS Ta pO3poOKa METOIUKU
dhopmyBaHHs 1HOOPMAIIHHOT KOMIIETEHTHOCTI IIKOJISIPIB HA YpoKax (Pi3uKw.

Jliteparypa
1. Tpummua C. B. UHdopmanmonHass KOMIIETEHTHOCTh KaK IMEJaroruyeckas Kareropus
[DnexTponnsiii pecypc] / C. B. Tpumuna // Uatepuer-xypHan "ditmoc". — 2005. —
Pexxum noctyma : http://www.eidos.ru/journal/2005/0910-11.htm.
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2. Cnipin O. M. IndopmaniiiHo-KOMyHIKallliHI Ta 1HQOPMAaTU4YHI KOMIIETEHTHOCTI SIK
KOMIIOHEHTH CHCTEMH MNpoQeciiiHO-CIeIiai30oBaHUX KOMIIETEHTHOCTEH BUUTEIS
iHpopmatuku [Enexrponnuii pecypc] / O. M. Cuipin // Inpopmaniitni TexHoJOTii 1
3acobu HaBuanHa. — 2009. — Ne5. — Pexum poctrymy:  http://www.ime.edu-
ua.net/eml3/content/09somtio.htm .

MATEMATHYECKHE MOJEJIN ITIPEJMETHBIX ObJIACTEH B
CHCTEMAX KOMIIbFOTEPHOH MATEMATHKH YYEEHOI' O
HA3HAYEHUA

JIsBOB M.
Xepcouckuil cocyoapcmeeHHblll YHigepcumem

AHHOTauuma: B cratbe onucaH Oﬁ'bEKTHO-OpVIeHTVIpOBaHHbIl\/'I noaxoa K onucaHuto
MaTeEMaTUYeCKNX Moaenen NpeAMETHbIX obnacteii B cucTemax KOMI'Ib}OTepHOIz
MaTEMAaTUKN yl-leﬁHOFO Ha3Ha4€HNA, OPUEHTNPOBAHHbLIX Ha NOAAEPXXKY MNOoLIaroBoro
peLleHns yl-leﬁHbIX 3aad.

KnioueBble csioBa: KOMMNbKOTEpPHAsh MaTemaTtuka, VIHdJOpMaLl,VIOHHbIe CUCTEMbI
yqe6Horo Ha3Ha4yeHnA, MaTeEMaTU4ECKNE MOAENN.

Ocob6oe MecTo cpean y4eOHBIX AUCHHMIUIMH KaK CPEIHEH, TaK M BBICIICH IIKOJIBI
3aHUMAIOT TOYHBIC JUCUUIUIMHBI, HW3Yy4YalOIUe€ MaTeMaTHYECKHE MOJIENH SBICHUN U
mpoueccoB. Y4eOHbII mporecc Uid 3THUX JUCHUIUIMH BKJIIOYAET AaKTHUBHBIE (DOpMBI
00y4eHMS: TPAKTUUECKHE 3aHATHSI, TAOOPATOPHBIE PAOOTHI.

Iloo cucmemamu xomnviomepnou mamemamuxu yyeoHoeo naznavenus (CKMYH)
Mbl NOHUMAEM UHGOpMayuUoHHble cucmembl Y4eOHO20 HA3HAYEHUs NO OUCYUNTUHAM,
U3 YaWuUM mMamemamuiyecKue Mooenu U Memoovl U UCHONb3VIOWUe MEeXHOL02UU
CUMBONbHBIX BLIYUCTEHUL U MEMOObl KOMNbIOMEPHOU aneedpbl.

[Ipobmemy HacTosime paboThl MOXKHO CPOPMYJIMPOBATH KaK UCCIEO08AHUE
dyHuKyuonanvbHuLIX Mmpebosanull, mamemamudeckux mooeneu u memooos CKMYH.

PaccmotpuM monenu mpencTaBieHUsT MaTeMaTHYECKUX 3HAHUU y4eOHOTO MOTYJIst
(YM) yueOno# muctummmasl B CKMYH

Curnarypa YM. Marematudeckue Teopud YM, HCHONB3YIOT, Kak TMPaBUIIO,
HOBBIE MareMaTuieckue cumMBoJbl. Hanpumep, Humeecpanvnoe ucuucnenue BBOIUT
CUMBOJIBI HEOTPEJEICHHOTO W OMNPEACIEHHOTO WHTETPAJIOB, CHEIUAIBHBIA CHUMBOJI

"
KOHCTaHTbl C, CUMBOJ NoJCTaHOBKH D(x) |, id)(b)—d)(a). [IepeueHb 3TUX CHMBOJIOB
COCTaBJIIET COOCTBEHHYIO CUTHATypy yueOHoro moxayins. [lonnas curnarypa YM cocrout
13 COOCTBEHHOM CUTHATYPBI MOJYJS M CUTHATYP MOJIYJEH, OT KOTOPHIX JaHHBIA MOJIYJb
3aBUCUT B CTPYKTypHO-iorudeckoi cxeme mucuumumabl (CJICH). [Ipeamerom m3ydenus
SIBJISTIOTCSL MHTEPIIPETAIMN CUMBOJIOB CUTHATYPHI.

MaremaTudyeckue Mmoaeam YM coxepxar  (QopMaibHble  ONpEesIeHUs
Maremarndeckux o0bekToB YM. Jlns YM Awnarumuueckas ceomempusi 3T0 Hanpumep,
KpuBbIe 2-rO0 TOpsiKa. BakHylo pojib B TPEICTaBICHUHM MaTEMAaTHYECKUX MOJIENeH
UTParOT cpeAacTBa Buiyanusanuu. [losTomy GopMaiibHBIC ONPENSICHUS] MaTeMaTHICCKUX
00BEKTOB BKIIIOUAIOT HHPOPMAIIHIO O MTapaMeTpax uX rpauuecKux HHTEPIPETaIIUN.

YueOnsble 3anaun YM. OcHOBHOI mpeaMer usyueHuss YM - ydeOHble 3aaayuu
(V3). B dopmymupoBke Y3 y4dacTBYIOT MaTreMaTtwdeckue Mojenn YM, oObeauHeHHbIE
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cooTHomieHUsAMH. PopManbHele ompeneneHUus Y3 BKIOYAOT Moaenb M(x,....x,),
ycnosue @(x,,...,X, ) 1 BOIpoc O(x; ,...,x; ).

Hano M(x,,...,x,), npudeM @(x,,...,x,) . Hatimu Q(x ,....x; ).

JJieMeHTapHble npeodpa3zoBanus mozjedeii. [Iponecc pemenns Y3 onpenensercs

KaK TOCJIeI0OBATEILHOCTh IIIaroB, Ha KaXKIOM M3 KOTOPBIX OCYIIECTBIAECTCS OIHO W3
AJIeMEHTapHBIX MpeoOpazoBanuit M & ¢ ¢ uensto Beraucauth (. llomHbBIN crMCcOk

AJIEeMEHTapHBIX MpeoOpa3oBaHuil YM cocTaBisieTcsi M3 COOCTBEHHBIX MPEOOpa3oBaHUN U
npeoOpa3oBaHuil MOIYJEH, OT KOTOPBIX ATOT MOIYJb 3aBUCUT. OnpeaesieHue y4eOHOro

moxyasi. YueOHbli Moayas SD  omuceiBaercs kimaccom Y3 Task KOTOpBIA H

SD>
omnpenensieT coaepxkanne SD. Y3 ompeneneHbl B TEPMHHAX MAaTEeMaTHYECKUX MOJeNen

MM ¢, u ornomennii 3aBucumoctu CJICH. MM ¢, onpenenensl B TepMHHAX CHTHATYD

2, M oleMeHTapHbIX mpeobpasoBanmii ET,. Takum o6pasom, coOctBeHHO SD

OHpCHCJ’IfIGTCfI KaK quBepKa
SD =<3, MM, ET, Task > .

Ecmu SD B CJICH 3aBucur ot SD,,...,SD, TO

o :ZUUZSDIJ, MM g, = MM U| JMM g, ,ET, = ET O JET, .

D,

OcuHoBayto ¢ynknunonanpbHocTh CKMVYH omnpenenstor crnemyromue CHUCTEMHBIS
3aJ]a9¥ TOJICP’KKH TOIIaroBoro penieHus Y 3:

1. 3aoaua eepugpuxayuu modenu ¥3.

2. 3a0aua sepuguxayuu waea pewenus Y3 .

3. 3aoaua sepughuxayuu xooa pewenus Y3.

4. 3aoaua eenepayuu waea pewenusn Y3. .

5. 3aoaua cenepayuu xooa pewenus V3. .

6. 3aoaua asmomamuueckol noodepicku xoda pewenus V3. Pemas VY3,
MOJIb30BaTENh 1) CHayaa ompenessieT, Kakoe U3 dJIEMEHTapHbBIX peoOpa3oBaHui HYKHO
OCYILIECTBUTh Ha JAHHOM IlIare pelIeHus, 2) OCYILECTBISET 3TO IpeoOpazoBaHue, U,
HaKOHEI], 3) TMepeNnuchiBaeT pe3ylbTaT KaK CIEAYIOIHMA IIar pemeHus. Pexum
asmMomMamuyeckou nooodepicku xooda pewieHus Y3 — TPENOCTaBIAET IOJIH30BATEIIO
BO3MO’KHOCTB BBIOpATh OJIHO M3 DJIEMEHTAPHBIX TPEOOpA30BAHMM, a 3aTEM aBTOMATHYECKH
BBITIOJTHSIET (assl 2, 3.

Peanm3anus cHCTEMHBIX 3a7ad TPeOYyeT TOYHBIX (OPMYIUPOBOK B OINPEACICHHUIX
YM, xoma pemeruss Y3 kak (OpMBI JIOTUYECKOTO BBIBOJA M CIIMCKA AIIEMEHTAPHBIX

npeobpasoBanuii ET,. B Hacrosmedl paboTe ommcaHbl OOBEKTHbIE Mojenud YM,

OpUEHTUPOBAaHHBIE HA peElIeHWEe IepeuncieHHblx cucrteMHblx 3amayu CKMVYH s
HIMPOKOro Kjacca anredpandeckux U reoMeTpuuecKux ¥3.

96



ICTERI 2011

AHJIAKTHYECKHE ACIIEKTBI HCIIOJIB3OBAHHUA MS POWER
POINT

Man:kyaa A.', Pacnionos B.

I . .
XepcoHckuil 2ocyoapcmeenHulil yHugepcumem
2 . N
Hayuno-yuebnwiii yenmp npuxnaonou ungopmamuxu HAH Ykpaune,
Kuesckas Manas axademus nayx «Jocnionuxy

AHHOTaums. B cTaTbe 06CyXaaeTcs npuMeHeHne MeToaa TpUrrepoB AN Co34aHus
WHTEPAKTUBHbIX TMpe3eHTaumi y4yebHOro HasHauyeHust - AMAAKTUYECKUX WUrp W
nporpaMmM, KOTopble MoNe3Hbl ANns TeCTUPOBaHMS M 0bydeHust ydawmxcs. CraTtbs
OPVEHTUPOBaHa Ha yuuTenem W CTyAeHTOB, pa3pabaTbiBalolMX KOMMbIOTEPHbIE
nporpaMmmbl y4ebHoro HasHaveHus cpeactsamn MS Power Point.

KnroueBble CfioOBa: KOMMbIOTEPHbIE  MpOrpaMMbl  y4ebHOrO  HasHaueHus,
AvfaKTu4eckue npeseHtauum, MS Power Point

OTtHocurenbHasi mpocToTa ocBoeHus mporpammbl MS Power Point mo3Bossier
KaKJIOMY IPErnoJaBaTeNi0 NPUHIATh y4acTUE B CO3JIJaHUU MYJIbTUMEIUITHOIO KOHTEHTa K
TeM AWCIUIUIMHAM, KaKue OH TpemnojaeT B mKkoje wid By3e. B 2010 r. mHamm ObLn
peain3oBaH O00BbEMHbIH MPOEKT «KOHCTPYKTOp MyNbTUMEIUNHBIX YPOKOB «JleTsM o
[omene» (cm. CalThI http://www.Chopin2010.narod.ru "
http://www.polinst.kiev.ua/ua/podii2/archive.htm?year=2010&id=457).

UccnenoBanme mUOaKTHYECKHX BO3MokHOcTer MS Power Point wHamu
npoaomkaercs. B 2010/2011 ywyebnom roay BHUMaHue OBUIO COCPEIOTOUYEHO Ha
MIPaKTUYECKOM M3YYE€HUU TEX MHTEPaKTUBHBIX Bo3MokHOcTell MS Power Point, koTopsie
MOTYT HaMTH NpUMEHEHue JuIs pa3pabOTKU mporpaMMm YydeOHOro Ha3HaueHus. Ha
MpaKTUKe ObUIM M3y4eHbl AUJAKTUYECKHE BO3MOXKHOCTM s3bika  Visual Basic for
Applications, KoTopblii U3Ha4YanbHO «BMOHTHpoBaH» B MS Power Point, a Taxxe Obuia
pazpaboTaHa u amnpoOMpOBaHAa TEXHOJIOTHS WCIOJb30BAHUS TPUTTEPOB — OOBEKTOB,
YYBCTBUTEJbHBIX K KJIMKaHBIO MO HUM MbIb0. Tpurrepsl ucnoisdytorcss B MS Power
Point s Toro, 4roObl crienarh ciaij WHTEPAKTUBHBIM, MO KOMaHE I0JIb30BaTeNs
MHOTOKPAaTHO BOCIPOU3BOAUTH aHUMAIIUIO Ha CILICHE.

Otu Bo3moxkHocTd MS Power Point. MOXHO mpuMeHsITh mjsi co3nanus s dexra
MHTEPAKTUBHOCTH B JUJAKTUYECKMX HWIpax, NpPU TECTUPOBAHWM 3HAHUN yyaIIUXCA.
[logoOGHBIMM ~ MeTOJaMHM  yuuTeNs, y4allMecss W CTYAGHTbl MOTLYT  CO3/1aBaTh
3aHMMATEJIbHbIE, TECTUPYIOLIUE U KOHTPOJIMPYIOLIUE IPpOrpaMMbl yueOHOTO Ha3HAuUEHUs, B
OCHOBE KOTOPBIX — pa3pabOTaHHbIE UMU CLIEHAPUU YPOKOB.

[IponemoHCTpUpYeEM CyTh METOJIOB Ha Y4e€OHBIX IpUMEpax, KOTOpble ObUIH
paspaboTaHsl HaMH 1O 3akKa3zy caita http://www.Xvatit.com (MexmayHapOIHBIN JHIICH
«['panT»), a Takke B X0J€ MOArOTOBKU K JUCTAHLHOHHOMY IPOBEICHHUIO MacTep-Kiacca
«Bce o Tpurrepax» (aBrop - Mamxkyna A.M., cm. caiitr B Internet http://it-
n.ru/profil.aspx?cat no=692&d no=190299 ) .

Obpatumcss Kk mnpuMepy ydeOHoro crnaiia-¢punbma «Tpurrepbn», cM. calT
http://www.raspopov.net/lessons/ManzhulaRaspopovTrigger.rar.  OtoT  cnaiia-puibm
IIpeHa3HayeH Ul UCIOJIb30BaHMSI HA ypoKax MH(OPMATHKH, a TaKK€ Ha BHEKJIACCHBIX
3aHATUSIX 10 MPOTPAMMHUPOBAHUIO JJISl TOJPOCTKOB CPEIHEro IIKOJIBHOIO BO3pacTa,
yuamuxcs MAH. Cnaiin-gunbeMm moBecTByeT 00 HCTOPUM HM300pETEHUSI TpUTTEpa, O
MIPUMEHEHUH TPUITEPOB B KOHCTPYKLUSAX TUCKPETHBIX aBTOMATOB, KOMIIbIOTEpax. YToObI
HarjggHo OOBACHUTh, Kak pabOTalOT TPUITEPHl, B CIAlAbl NPE3CHTALUU BHEAPEHBI
MHTEPAaKTUBHBIE AJIeMeHThl (kHONKM VBA). OHM (QYHKUMOHUPYIOT Kak Tpurrepsl. B
Hayaje ciaii-¢puibma nosicHseTcs, Kak Ha si3bike VBA M0oXHO cMoenpoBaTh alroputM
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(GyYHKIIMOHUPOBAHUS TpUrrepa. [{is 3Toro Ha 0JIHOM U3 CJIaiI0B CO37aHa KHOIKa-TPUITEP,
[BET KOTOPOW M3MEHSETCS MPH KIMKAHBU MO HEW MBIIIBIO - C KPACHOTO HA CUHUH, U
Hao0OpOT. 3aTeM ONMCHIBAETCA M JEMOHCTPUPYETCS B JEUCTBUM MOJEIb CHUCTEMBI,
COCTOSIIIIEN U3 JBYX B3aUMOJEHUCTBYIOIIUX TPUITEpOB. OHU «IEPEKIIIOYAIOT» I[BET APYT
npyra. Takke pacCMOTpeHbl 3aHUMAaTelIbHblE MPUMEPhl HCIOIb30BAaHUS CUCTEMBI
TPUITEPOB B IIPOrpaMMax, pean3yoUIuX JOTHYECKHE UTPhI U TOJIOBOJIOMKHU

B suBape-geBpane 2011 r. B AUCTaHIMOHHOM pEXHME ObLI MPOBEJIEH MacTep-
KJlacC JUIsl y4uTeNed, KOTOpble 3aperucTpUpoOBaUCh Ha caiitTe B cooOliecTBe
«COBpEMEHHBIN MYJIbTUMEIUIHBIA ypPOK», PYKOBOIUTENb JAUCTAHIMOHHOIO MacTep-
Kiacca - Manxyna A.M. N3HauanpHO Tpymia MacTep-Kiacca cocTosuia u3 23 4eaoBeK, U3
HUX BBIMYCKHUKaMU ctaiu 19 yenoBek. Bo BpeMss paboThl B paMKax MacTep-Kiacca
YYaCTHUKHM CO3J1alM MHOXECTBO SIPKHX, KadeCTBEHHBIX Y4YEOHBIX IIpe3eHTalUil «Ha
TpUITEpax», C KOTOPHIMU MOKHO O3HaKoMHUThcs Ha caiite (Innovative Teachers Network.
Cetp TBOPUYECKUX yuuTenen. // Caiit B Wurepner: http://it-
n.ru/profil.aspx?cat no=692&d no=190299).

Macrep-knacc ObUT paccyMTaH Ha HAYaJbHBIA U CPEIHUM YPOBEHB MOJIb30BATEICH
MS PowerPoint, KoTOpbIe HHTEPECYIOTCS CO3JaHUEM COOCTBEHHBIX  METOAMYECKUX
pazpaboTtok ¢ momombio kommuiekca KT, a mMeHHO, TEXHOJOTHUSMH, CBS3aHHBIMH C
HCII0JIb30BAaHUEM TPUITEPOB. B pamkax macrep-kjiacca y4aCTHUKU OBJIAJEIU HaBbIKaMU
CO3/IaHUs TPUITEPOB, TEXHOJOTHAMHU «IIETIOYKA TPUTTEPOB», «IHKI TPHUTTEPOBY,
HAay4dWJIUCh TPUMEHATh WX B JUAAKTUYECKMX HWrpax H APYTUX MYJIbTUMEIUWHBIX
MeJarornyeckux Mpoaykrax. Macrep-Kjacc COCTOSI M3 LIECTH ATaloB, COJAEpXKal IBE
OCHOBHBIX JIMHUHU PA0OTHI: WHIAMBUIYATbHYIO U KOJUICKTUBHYIO, TTOATOMY YYaCTHUKH HE
TOJIBKO YYWJIUCh, HO U OOMEHHBAJUCh Ha CaiiTe CBOMM OIBITOM U BIEYATICHUIMH,

CO3/IaBaJIM KOJJICKTHBHBIE Pa0OTHI.

Martepuanbl KaKI0TO U3 3aHITHI COJIEpP)KaT TaKue JOKYMEHTBI: BUACOYPOK (*.swi);
MOSICHUTENbHYIO 3anmucky (*.doc); BcrmomorarensHble W y4deOHBIE Tpe3eHTanuu (*.ppt,
* pptx); ankety (oOpaTHas CBA3b C PYKOBOIUTEIEM MacTep-kiacca) (*.doc).

B xozme moAroToBkM K MacTep-Kiaccy OBUIM MCCIEIOBAHBI Pa3IMYHBIC ACHEKTHI
npumeHenuss MS Power Point B oOyueHHHM, KOTOpbIE M3JI0KEHBI B OIMYOIMKOBAaHHBIX
aBTOpaMu paboTax.

HCIHIOJIB30OBAHHUE TEXHOJIOI'HHU CUDA JlVIA PEIIIEHUA
3AAYHU MOAE/TUPOBAHUA CI'YCTKA SJIEKTPOHOB,
ABU/KYIIET'OCA B IVTASME

MumuH A., IlIpumak A.

Xapvkrosckuii nayuonanvHwulu ynueepcumem um. B.H. Kapazuna

AHHOTaumsa. PaccmaTpuBaeTcs npuMeHeHne TexHonormm CUDA ans  pelueHus
aKTyaslbHOM 3ajauv MOAENMPOBaHMS ABUXYLLErocsl B Mia3Me CrycTka 3/1eKTPOHOB.
MpoBOAUTCS OLIEHKA YCKOPEHWUSI BbIYUCMEHWA AaHHOW 3adauu, C Pas/INYHbIMU
napameTtpamMn Ha CPU n GPU, npon3BoAnTCA OLEHKa MOrpeLUHOCTM BbIYUCIEHMI Ha
rpacmyeckmx Npoueccopax, AeNaeTcs NporHO3 BPEMEHWU BbINOMHEHMUS! BblUMCIIEHUIA
Ha COBPEMEHHbIX BuaeoKapTax.

KnioueBble cnoBa: [ABMXYLUMICS CryCTOK 3N1EKTPOHOB, nna3ma, CUDA, CPU(central
processing unit), GPU(graphics processing unit).

1 Bgeaenmue

Texnonoruss CUDA pa3zpaboTana, 4ToObl UCHIOJIb30BaTh I'pauyecKre IPOLECCOPhI
Nvidia mns Herpaduueckux pacueroB. ['paduueckuii mporeccop COCTOUT U3 OOJIBIIOTO
KOJIM4YeCTBa HMCIIOJTHUTCIBHBIX 6J'IOKOB, Ka)KI[I)IfI N3 KOTOPEBIX pa60TaeT (¢ OT)I@J'[BHOI\/II
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yacTbio JaHHbIX [2]. Takass apxutekrypa MOXeT OBbITb HCIIOJb30BaHa JUISl JIFOOBIX
pacueToB, KOTOpble MOTYT ObITh 3¢ ¢eKTuBHO pacmnapamenenbl. K 3ToMy kiaccy 3aaau
OTHOCATCS 3aJjaud THJIPOJMHAMUKH, MOJIEKYJIIpHOE MOJCIMPOBAHUE U JpYyrHeE.
MonenpoBanue JBMKEHHS CTYCTKa 3JIEKTPOHOB B IUIa3Me MPEJCTABIISIET 3HAUUTEIbHBIN
MHTEpPEC, TaK KaK OJIHUM M3 BaXHBIX MPUMEHEHUN JIBHKYLIUXCS 3JIEKTPOHHBIX CTYCTKOB B
I1a3Me CTalo HCIOJb30BaHUE BO30YX/JIaeMOIro UM KHJIBBATEPHOTO ClieAa IJIa3MEHHBIX
KojeOaHuil, B MOTEHIMAIbHOM SIME KOTOPOIO PacCUMUTHIBAIM YCKOPSATH MOHBI 0 BEChbMa
3HAYMUTENIbHBIX dHEeprui [1].

2 HUcnoab3zoBanue TtexHojgorum CUDA  giasi MoaeMpoOBaHHSI CIyCTKa

3JICKTPOHOB, IBHKYLIEr0Cs B IJ1a3Me

B 3amaue paccmarpuBaercs JABMKEHHE CrycTka K3 N 4YacTUL. YpaBHEHUS,
ONMCBIBAIOIINE HEIUHEHHYIO JMHAMHUKY TaKOro KOPOTKOIO OJHOMEPHOIO JIEKTPOHHOIO
CTYCTKa, PACIPOCTPAHAIOUIETOCS CKBO3b IUIOTHYIO IUIa3My B CHCTEME €r0 IOKOs, MOXHO
3armcarb B BUJIC.

€ _,, g, 1
dr_v dT_E(é) )

E(E) = —% S focos[27 g, (E~£)10E, ~&)s ()

rae 277,'§=K0(Z—V0t)3 \4 =K0 (V—VO)/zﬂ'}/L 5 }/LZ = eZKOM/me, g= (1+A'V)_l 5 Azzﬁ}/L/KOVoa
T=y,t, ¥ M - 00lIee YNCIIO YaCTHIL| B CTYCTKE B €AMHUYHOM CEYEHMH, E =K E/2mmy’s
E- HampspKeHHOCTH SJIEKTPUYECKOTO TIOJIS, f - CTATHCTUYECKUM BEC KPYIHOW YaCTHIIbI,

Mozenupytomiei nmydok [1]. Pazpaborannas nporpamma npou3BOAUT pacueThl KOOPIUHATHI
0 U CKOpPOCTH V kaxxaoi yacTuiibl U3 N 4acTUIl Ha KaXKIOM U3 BPEMEHHBIX OTPE3KOB dT .
Jisa co3gaHusi Takoil mporpaMmmbl ucroisib3oBaHa TexHosoruss JCUDA [3], kortopas
obOecnieunBaer B3aumojeicTBue ¢ TexHosorued CUDA wu3 Java-mporpammel. Ha CPU
BBITIOJIHSAETCS pacyeT KOOPAMHAT V' U 0 JJi Ha4aJIbHOIO BPEMEHHOTr0 OTpe3Kka u o0paboTka
nonyuyeHHbIX Ha GPU pesynpraToB BblumcneHuil. Tak ke NpOBOAUTCS CpaBHEHUE
TOYHOCTH BbluucieHuil napamerpoB V' u o Ha CPU u GPU. Beruucnenust npou3Boasarcs Ha
Buneokapte GeForce 8600 GT ¢ 32 sapamu CUDA u Ha OAHOM siipe ABYSACPHOTO
npoueccopa AMD Athlon64 X2.
3  PesyabTarsl
Texnonmoruss CUDA mo3Bosniia 3HaUUTETLHO COKPATUTh BPEMSI HEOOXOIUMOE IS
MIPOM3BEACHUS pacyeToB JJs JaHHOU 3ajauu. Bpems HeoOxoaumoe ajisi BHIYMCICHUN Ha
GPU no cpaBaenuto ¢ CPU yMmeHbIaercst B 3aBUCUMOCTH OT KOJIMYECTBA YACTHUIL B TTyUKeE.
Hns pacuera napametrpoB V' u o Ha 50 BpeMeHHbIx oTpe3kax d7 =0.01, mpu 1000 vactuig
BpeMsl BBIIIOJIHEHUS NpOorpaMmMbl cokpamaercs B 21 pa3, npu 10000 gactun - 70 pas.
OTtkinoHenus 3HaueHuit V' u o paccunrannbsix Ha GPU, ot 3HaueHuit ' 1 0 COOTBETCTBEHHO
paccuntanHbix Ha CPU cocramustor He 6ogee 0.003 ans 1000 yactun, Ha 500 BpeMEHHBIX
orpe3kax dt=0.01. [na 50 BpeMEHHBIX OTPE3KOB 3TO OTKJIOHEHUE COCTaBWIJIO He OoJiee
0.00001. IIporno3 mns Hambosee npousBoguTenbHbX GPU mokaseiBaer, uto Haunboliee
OBICTpBIN pe3ynbTaT JAoJDKHA noka3arh Buaeokapra GeForce GTX 580 — 5256 cexynn (1
yac 27 MUHYT), JUIsl MUIMOHa YacTtull Ha 50 BpemenHbix oTrpe3kax. Ha GeForce 8600 GT
Te e pacuersl 3aHUMaroT 73540 cexynn (20 yacoB 25 mMuHyT), BbunciaeHus xe Ha CPU
COOTBETCTBEHHO TPEOYIOT B IECATKU pa3 OOJIbIIE BPEMEHH.
Jlureparypa

1 Kupuuox A.B, Kykmun B.M., Mwumumn A.B OO6 0coOeHHOCTSX U3Iy4eHUS

JBUKYIIMXCS OJIMHOYHBIX 3JIEKTPOHHBIX crycTkoB B Iiazme.//BAHT, 2010, Ned, ¢.58-

63.
2 http://en.wikipedia.org/wiki/CUDA.
http://jcuda.org/.
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GCUBE K 3ACIF IIOBEY/]OBH EJIEKTPOHHOI BIEJIIOTEKH B
GRID CEPEJIOBHIIII

HoBuubkmuii O., Anapiituyk H.
Inemumymy ingpopmayitinux mexnonoeiu i 3acooie nasuanus HAIITH Ykpainu

AHoOTaNiA: B cTaTTi onMcaHO apxiTekTypy nporpaMHoro 3abesnevyeHHst gCube sk
HOBMI TUMN cepeaoBuLLa B rpia-iHppacTpykTypi. OnmncaHo npukiaa po3ropTaHHs M3
gCube.

Knrouosi cnoBa: gCube, 'pig, BipTyanbHi AoCnigHWLBKI cepenoBuLa.

1. Beryn

B pamkax mpoexty D4Science-1I (http://www.d4science.eu), mo HIATPUMYETHCS
€Bporelicbkoto  kKomiciero, po3pobmsiersess 13 gCube. gCube € iH(DpacTpykTypOIO,
MPU3HAYEHY JUIsl CUCTEMHOIO MPOTPaMHOro 3a0e3NeueHHs], 10 CKIIAJAeTbCs 3 BEIUKOIO
yyciia KOMIOHEHTIB. [ Toro mo0 yHUKHYTH MOpoOjeM MIATPUMKH TaKoi CKIaaHOI
1H(PaACTPYKTYpH, Ta CHPOINECHHS PO3pOOKH H0maTkiB, po3poOHuKH gCube Ha mMOYaTKy
peaiizaiii IPOEKTY, BIAXWUJISATUCS Bl 3aIlUIaHOBAHOIO IUIaHY POOOTH Ta MPEACTaBHIN
bperiMmdopk.

gCube € cucteMor0 3 BIAKPUTHUM KOJOM 1 0a30BUMH TEXHOJIOTIH, IO JIEKaTh B
ocHOBI po3BuUTKY ii €: Java; WS Core (WSRF Peanizamnis Globus Toolkit 4); GLite EGEE B
sxocti npombkHoro I1O mns I'pin ta Liferay Portal ocHoBa mopranmy st 3abe3neueHHs
iHTepdelicoM KIHIEBUX KOPUCTYBauiB Ta aaMiHicTpaTopiB. gCube He TUIbKU HaJa€ MOBHUMN
Habip mocayr 3 nigrpuMku VREs, ane 1 Hagae psan cyO-¢pelMBOpKiB ais ajganTamii i
PO3IIUPEHHST CBOiX MOCIYr Ta MOMJIMBOCTEH, /s 3a0e3MedeHHs] KOHKPETHIX HAayKOBHX
MpeIMeTHUX 00J1acTei.

2. Apxitektypa gCube.

[Iporpamue 3abe3nedenHss gCube po3poOieHe B pamMKax CepBIC-OPIEHTOBAHOL
koHuenuii. CepBicH 3rpylnoBaHi B HACTYIHI M1ICUCTEMU: CEPBICH CEPEeOBHILA BUKOHAHHS;
cepBicH MIATPUMKH 1HPPACTPYKTYpH; IPUKIAIHI CEPBICH.

Cucrema ckiagaerbess 3 Takux OazoBux ¢peitmBopkiB GCore Application
Framework (GCF), mo abGctparye BeO-cepBich Huszbkoro piBas (WSRF, WS-
[ToBinomnenns, WS-Anpecanis 1 T.A.) 1 NPONOHYE PO3LIMPEHI MOKIUBOCTI ISt
YOpaBIiHHS CcTaHAMU, cepaMu, MOIIMHU, OE3MEeK0I0, KOHPIrypaIisiMu, BUKITIOYCHHSIMU,
KUTTEBUM LIMKIIOM, NyOJIIKalisgIMU Ta JociaypkeHHaMu. pyruit ¢pperimBopk e Application
Support Layer (ASL) mo3BoJisie CTBOpPIOBAaTH JOJATKH KIHIICBUM KOPHCTyBayaM, SKi
excrutyaTyioTh gCube Ta MaloTh BIANOBIHI TOBHOBAKEHHS JI€JIETOBaH1 IHPPACTPYKTYPOIO
JUTSI CTBOPEHHSI TAKWX JIOJATKIB Ta 3a0€3MedYeHHs BIAMOBITHUX TpadiuHuX HTEPPEHCIB.

gCube mnotpelOye Ta 3abe3neuye MexXaHI3MH, SIKI 3a0€3MEeYyIOTh B3aEMOJIIIO
iHpopmartiitHoi cuctemu Ta MamuHHUX pecypciB. GHN (gCube Hosting Node), Binmosinae
nam’siTi Ta OOUUCIIOBAJIBHOMY pecypcy IHQPAcTpyKTypH, TaKUM YHUHOM IPEICTaBIISE
¢bBuuHMI KOMIT'10TEep B JIoTiuHINA apxiTekTypi gCube. Ha Bepmmai gHNSs po3minryroTses
pecypcu, SiKi MOXYTbh OYyTH JOCHUTH PI3HOMAHITHUMH 3a CBOiM xapakrepom. CepsicH,
Pecypcu Be6-cepBiciB, mporpamMHi KOMIIOHEHTH, YW HaBITh Qaillin MOXyTb OyTH
pecypcami, sIKi MOKYTb OyTH OIyOJIIKOBaH1 Ta BUKOPUCTAHI.

3. gCube sk cepenoBuile ynpaBaiHHA iHpopMmaniiitHuMu 06’ ekTamMu

Jmst gCube, VREs € cepBic-opieHTOBaHI MOJaTKU $AKI 37aTHI JUHAMIYHO
PO3rOPHYTHCS 1 KOHTPOJIIOBATHCSI B paMKax IHPpacTpyKTypH. 30KpeMa Ui KOPUCTYBadiB,
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MOXe OyTH JEKJIapaTMBHO BH3HA4Y€HA PO3MOJUICHA €JICKTpOHHA O10i0TeKa, sKa MOXKE
HajamToBaHa Ui Oyab-skux uined. 3okpema, gCube chopuitmaeThes sik Cucrema
VYupasninusa Enexkrpounnumu bibmiorexkamu (Digital Library Management System (DLMS)
[1] nmpuuomy iH(DpacTpyKTypa BU3HAUEHA BIAHOCHO npuHIMNiB I'pix [2].

gCube OyB opHi€I0 3 MEpUIMX CHUCTEM 3aCHOBAHUX HA CEpPBIC-OPIEHTOBAHOMY
ob6cmyroByBani DLMS [3] 1 #foro eBomtorist B 0ik TexHosoriid Grid BigOysacs B TeCTOBIH
iHpacTpykTypi npoekty Diligent [4].

B pamkax excnepuMeHTadbHOI poOOTH mNpUNMAEThCS ydaTh y poboTax 3
posropranHs gCube Ha iH@pacTpykTypi IIIC HAH VYkpainu. Ilotouna apxiTexTypa
cKianaeThes 3 13 By3iB, sIKI YTBOPIOIOTH IHPPACTPYKTYpPY Ta BIpTyalibHY OpraHizaiiio, i
3a0e3neuye 6a30B1 cepBiCH 3 MEPCOOHANI3LIT, YIIPABIIHHSI METaJaHUMU Ta MOLIYKOM.

Jliteparypa

1. Candela, L. .: The DELOS Digital Library Reference Model - Foundations for Digital
Libraries. In: DELOS: a Network of Excellence on Digital Libraries. (2008)

2. lan Foster, C.: The Grid 2: Blueprint for a New Computing Infrastructure. Morgan
Kaufmann Publishers Inc, San Francisco, CA, USA (2003)

3. Donatella Castelli, P.: OpenDLib: A Digital Library Service System 2458/2002.
Springer Berlin / Heidelberg (2002)

4. Voicu, L.: DILIGENT: integrating digital library and Grid technologies for a new Earth
observation research infrastructure. Int. J. on Digital Libraries 7(1-2), 59-80 (2007)

KOHKYPEHTOCIIPOMO/KHICTB ITIJIINOTOBKH ®AXIBI[IB
BHIITUMH HABYA/IBHUMMH 3AKIIA/IAMHA BIIIIOBITHO /10
BHMOI PUHKY IIPAILl

HocoBa O., MakoBo3 O.
Xapkiecvkuu HayioHATbHUL YHIGepcUumem HYmpIiuHixX cnpae

AHoOTauia: Y cCraTTi nNpoBeAeHO aHani3 iCHyluMx CTaHaapTiB ans  Buwmx
HaBYanbHUX 3aKNagiB B YKpaiHi Ta HacnigKy IXHbOro BUKOPUCTAHHSA Ha pUHKY npaduj.
O6rpyHTOBaHO HEOOXiAgHICTb ypaxyBaHHS NOTpebd puHKY Mpaui nNpy MiaaHyBaHHI
nigrotoBkn daxisuis BH3. Bu3HaueHO nepcrnekTMBM NoAanblUMX AOCNIMKEHb Y
JaHOMYy HanpsMi.

KnrouoBi cnoBa: pyHOK npadi, NiarotoBka Kagpis, KOHKYPEHTOCNPOMOXHICTb, BULL
HaB4YanbHi 3aKnaau.

Amnani3 icHyrouux cranfaptiB Juid Bumux HaBuansHux 3axnazniB (BH3) B Ykpaini
CBIUUTH, LIO0 CHCTEMa OCBITH 1 MIArOTOBKAa KaJpiB, $KI ICHYBaJld B YyMOBax
LEHTPAJTI30BaHOI IJIAHOBOI EKOHOMIKH, MOCTYINOBO MHepeOyAOBYIOTbCS 3TiJHO BUMOT
€Bponeiicbkoro craHaapTy BuUoi ocBitd. CydyacHi moTpeOu pUHKY Ipalll MOB’si3aHi 3
MOTJIMOEHHSAM PUHKOBHUX BITHOCHH, CTPYKTYPHUMHU 3MIHAMM 1 IIUKIIYHUMHU KOJIMBaHHAMU
B ekoHowmiui. Jledpopmariist cTpyKTypu TpPYIOBUX pECypcCiB MOTIPHIYETHCS BHACIIIOK
TPUBAJIOTO CMaly B €KOHOMILl Ta 3arOCTPEHHSI KPU30BHUX SIBUIL Y COLIIaJIbHO-EKOHOMIUHIN
cdepl. BunpaButu 1me Mo)XKHa NUISIXOM 3a0€3TME€YECHHSI TIOBHOTO BIATBOPEHHSI HACEIICHHS,
pEeCTpyKTypHu3allii CHCTEMU OCBITH, BJIOCKOHAJIIOBAHHS CHCTEMHM pEryJIIOBaHHS Ta
PO3pOOKM MeXaHI3MYy MPOTHO3YBaHHS MpodeciiHuX MoTped pUHKY mpail. AKTyaJlbHICTb
TEMU JOCIIIPKEHHS MUTaHb KOHKYPEHTOCIPOMOsKHOCTI niaroroBku BH3 daxiBuis Bucokoi
KkBamidikamii 0OyMOBJIEHa HaraJbHUMH TIOTpedaMH HApOAHOTO TOCHOAAapCTBa. IcHye
npoOiemMa HeoOXITHOCTI NMPUBEACHHS y BIANOBIIHICT Paxy Ta KUIBKOCTI BUITYCKHUKIB
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BH3 apexkBatHO moTpebam Ta BUMOraMm pUHKY Ipani. 3riiHO 3 JaHUMH Jlep:kkoMcTaTy
VYkpainu, y 2009 poui piBeHb 0e3poOiTTs y BikoBiil rpymi 15-24 pokiB pocsr 17,8%; y
2008 porri BiH ctaHoBuB 13,3% (po3paxyHOK 3a MEeTO0J0TIE0 MIXKHAPOIHOT OpraHi3arii
npaui). Y HacTynHii BiKoBiM rpymi (25-29 pokiB) BiH Maibke ynBidui Hkuui - 10,4%.
[loniOHe CHIBBIHOLIEHHS CBIAYUTH NP0 JAYKE HU3BKY KOHKYPEHTOCHPOMOXKHICTh
Mostoaux ¢axiBiiB, BunyckHukiB BH3, Ha punky npaii. PuHok mnpaiii afekBaTHO OLIHIOE
e(eKTUBHICTh BKJIaJEHb y nepcoHan. ToMmy, mo0 MmpeTeHyBaTu Ha MPECTHKHY PoOOTY,
HAasiBHOCTI JMIUIOMY ChOTOJIHI Majo — MOTPIOHO HajaTu OuIbL Baromi JOKa3u CBOEi
KOMIIeTeHTHOCTI. Takok B yMOBax IIOCWJIEHHS KOHKYpEHLIi Ha PpUHKY I[paill
MIABUILYIOTHCS BUMOTH HE TUIBKU JI0 PIBHS KBajiQikaiii Ta SKOCTI MiArOTOBKU (haxiBIIiB,
SIK1 TIOBHHH1 BOJIOJIITH OCTAHHIMHU JTOCATHEHHSIMH HAYKOBO-TEXHIYHOTO MPOTpeCy, ajie i 10
iX 3/1aTHOCT1 BUKOPHCTOBYBaTH OTPHMMAaHl 3HAHHS Ha IMpPaKTHUI[l 1 HABYATUCS BIPOIOBXK
xuTTs. CydacHa cuTyalii B HapoOJHOMY TIOCHOJApcTBl YKpaiHi JoTemnep BiguyBae
CYTTEBHH PO3PHB MDK KOHKYPEHTOCIPOMOXKHICTIO, SIKICTIO Ta KUIBKICTIO BHUITYCKHHKIB
BH3 ta motpebamu punky mpaiii. KoHKypeHTOCTIpOMOXXHICTh MiATOTOBKH (axiBiiz BH3,
K 00'€KT AOCITIHKEHHS, MOKHA PO3TIIANIATH 3 PI3HUX MO3UIIN — SIKICTh OCBITH a00 SIKICTh
OCBITHBOI JISUIBHOCTI, SIKICTh OCBITHBOT'O Ipoliecy abo AKICTh OCBITHBOI MOCIYTH, SIKICTb
BHUITYCKHHUKA a00 AKICTh (haxiBisa. Ha Hamr morisa, HaiOUIbIl TOYHUM B KOHIICNITYaIbHOMY
IUIaH1 € BU3HAYEHHS! KOHKYPEHTOCIPOMOKHOCTI OCBITHBOI JISUIBHOCTI SIK XapaKTEPUCTUK
KOMIIETEHI[IM BHUIYCKHUKIB, 30aJlaHCOBaHMX JO BHUMOTI HApOJHOTO TOCIOJApCTBa.
[TocunenHs 3B'I3Ky OCBITH Ta €KOHOMIKHM, HEOOXIJHICTh OpIEHTAIllll OCBITU Ha MOTpeOu
PHUHKY Tpalili BUCYHYJIH POOOTOAABIIB 1 O13HEC B AKOCT1 MIPHJI KOHKYPEHTOCITPOMOXKHOCTI
BH3. V 3B'a3ky 3 riambokuMMHM €KOHOMIYHUMH IEPETBOPEHHSAMHU, BUHUKHEHHSIM PIZHUX
($hopM BIACHOCTI, 3aMHSATICTH y BEIUKOMY IMPOMHCIOBOMY BHUPOOHHIITBI CKOPOUYYETHCS,
pOCTE KUTBKICTh POO0OYNX MICIh Y cepl MOCTyr, Ha MAJIUX 1 CepeAHIX MIANPUEMCTBAX, 110
3HAXOMAThCS B TIpUBATHIA BiacHOCTL. PuHOk mpami Bumarae Big BH3 migroroBkm
KOMIIETEHTHUX POOITHUKIB BIAMOBIIHO #oro Oe3mocepenHiM motpedam. ['apanTis Ta
3a0e3MeyeHHs] BHUCOKOTO PIBHS KOHKYPEHTOCIIPOMOXHOCTI BHIIOI OCBITH 3TIJHO 3
BHUMOTaMH DPHWHKY TIpallli € TOJOBHMM HaIlpsSMKOM peaiizaiii moJiokeHb bosioHChKOT
KOHBEHLIi. B ymoBax mnigBUIIEHHS PpIBHA PO3BUTKY E€KOHOMIKH, HApOIILyBaHHS TEMIIB
€KOHOMIYHOTO 3POCTaHHS BUMOTH JI0 MiArOTOBKHA BHUCOKOKBAJTI(IKOBAaHUX BUITYCKHHUKIB
BH3 Oyayte poctu. Ilpu 11so0My B KOHKYPEHTOCTIPOMOXKHOCTI miarotoBku (axismize BH3
BIIOBIAHO 70O BUMOI' PUHKY 3allikaBlieH1 sIK poOOTOJaBIl Ta Jep:kaBa, Tak 1 MalOyTHI
¢daxiBii, M0 MPUBEAE JO BCTAHOBICHHS OUIbII BHCOKHX CTAHIAPTIB B OCBITL. Takum
YUHOM, aJIeKBaTHICTb MIAr0TOBKH (haxiiiB BH3, nuisxom po3poOku HOBUX CTaHIApTIB JI0
HaBYAJbHUX OMCLUHUILIIH, CUCTEMH OLIHIOBAHHS HAaBYAILHUX JOCITHEHD, SKOCTI OCBITHIX
MOCYT 3TIHO BUMOT PHHKY Ipalll — 3amopyka €KOHOMIYHOI 1 COIiagbHOi CTaOUIBHOCT1
CYCHUIbCTBA Ta MiJHECEHHIO KPATHU.
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IIPOEKTYBAHHA I PO3POBKA CAHTIB ®AKY/JIBTETIB
MEJIITOHOJIBCBKOI'O IEP/KABHOI'O IIEJAT' OI'T9HOI O
YHIBEPCHTETY IMEHI bOI'JTAHA XMEJ/IBHUI[bKOI O

Ocaguuii B.

Menimononvcokuii OeparcasHutl nedazociuHull yHieepcumem iMeHi
bozoana Xmenvnuyvkozo

AHoOTaUisA: Y CTaTTi ONUCYETbCA JOCBIA NPOEKTYBaHHS | CTBOPEHHSI CUCTEMM CaWTIB
(akynbTeTiB  MeniTonoNbCbKOro AepXaBHOMO NeAaroriyHoro yHiBepeuTeTy  iMeHi
boraaHa XMenbHULbKOro. ABTOp pO3rnsifaE eTann NpoeKTyBaHHS, 3arafibHi BUMOru
Ta BUMOMM A0 (DYHKLIOHANbHOCTI, AM3alHy i anapaTHO-NpOrpamMHOro 3abe3neyeHHs
po3po6neHmx iHpOPMaLIiMHO-OCBITHIX pecypciB, a TakoX CTPyKTYpYy Ta 0COBMMBOCTI
IX HanoBHEHHS.

KnrouoBi cnoBa: caiit hakynbTeTy, NpoeKTyBaHHS.

B pamkax ctBopeHHs €quHOTO 1H()OPMAIIHHOTO MPOCTOPY HABYAIHHOTO 3aKJIaTy y
MenitonosibcbkOMy — JIep>)KaBHOMY — I€JJarorivHoMy  yHiBepcuteTi iMeH1 bornana
XMEIbHUILKOTO BEJIEThCS CTBOPEHHS BIPTYalIbHOTO YHIBEPCUTETY, Y CKIIaJl SIKOTO, KpIM
cailTy yHIBepcUTeTy, IHPOpMaliiHO-aHATITUYHOI CUCTEMU YHIBEPCUTETY, CIIPSIMOBAHOT Ha
aBTOMATH3AIlI0 JOKYMEHTOOOIry, CalTy MIATPUMKHU JUCTAHIIIMHOTO HABYaHHS, CaWTy
0107110TeKH, CTYIACHTCHKUX CAaWTIB Ta COIIAJIbHOT MEPEXl YHIBEPCHTETY, OyJIO CTBOPEHO
CUCTEMY CalTIB (aKyJbTETIB YHIBEPCUTETY.

[IpoexTyBaHHS caliTiB QaKyabTeTy nepeadadano CTBOPEHHS OKpPEMUX TaONULb JJIs
30epeKeHHsl TaKUX JIaHUX: 3apEECTPOBaH1 aIMIHICTPATOPH; 3apEECTPOBaHI KOPHUCTYBadi;
JI0JIaH1 MaTepiaiy po3MOAUICH] y TeKaX KOXKHOTO BUKJIaauy; A0JaH1 (paiid po3noauieH] y
TEeKaX KOXKHOTO BHKIJIaJauy; JOJAaH1 PUCYHKU PO3IMOJUIEHI Y TeKaxX KOKHOTO BHUKJIaaady;
Kareropii MarepiaiiB (HOBUHU, MaTepiaJin); KaTeropii MarepiaiiB APyroro piBHA

Ha ocnoBi cucremu ympapmiaas Bmictom (CYB) Joomla! Oymo pospoGieHo
cucreMy caiiTiB ¢akynbreriB Ha ogHomy jaomeHi (http:/mdpu.org.ua) 3 pi3HHUMHU
MIJJIOMEHHUMHU IMeHaMHu (H-7A, callT QakynpTeTy 1HGOpPMATUKM 1 MareMaTUKd -
http://fim.mdpu.org.ua).

Po3pobka cucremu caiTiB ¢akyiabTETIB BKIIOYAJa Taki erand: OOpaHHA Ta
peecTparliisi JOMEHHOIO IMEH1 CailTy; BCTaHOBJIEHHS OOpaHOi MPOrpaMHO-TEXHOJIOTTYHOT
mw1aTGopMu Ha CalTl YHIBEPCUTETY; CTBOPEHHS CTaTMUHUX CTOPIHOK CailTy; hopMyBaHHS
KaTaJory BUKJIagadiB; (GOpMyBaHHS KaTajloTy HaBYAIbHUX JAUCIHUIUTIH; adb(a-TeCTyBaHHS
CailTiB; BUIPABIICHHS IOMHJIOK, BIPOBA/KEHHS OHOBJIEHOI Bepcii caliTiB Ha cepBepil
YHIBEpCUTETY; OeTa-TeCTyBaHHS CaMTiB.

[HdopmariiiHa CTpyKTypa KOKHOTO 13 CaMTIB BKJIIOYAE Taki PO3JUIA: TOJOBHA
CTOpIHKA, HOBUHHU (aKyJabTeTy, iCTOpid (akynbTeTy, nepeiik kadeap uu JiabopaTopii,
HayKoBa JSJIbHICTh, MDKHAPO/IHI 3B A3KH, KEPIBHULTBO JI€KAHATY, KOHTAKTH, aBTOPU3ALlis.
Jlig anMiHICTpaToOpiB AOJAIOThCS 1LI€ Takl PO3AUL: J0JaTH HOBUHY, peAaryBaTH HOBUHY.
Kpim mporo 13 caiiTy KoXHOro 3 (akynbTeTIB € JOCTyn 10 Takux Web-pecypciB
yHiBepcuTeTy: o¢diuiiHui calT yHIBepcUTeTy, O0i0mioTeka yHiBepcutery, (opym
KOH(epeHIIii, callT JUCTaHLIHHOIO HaBYaHHSA, CTYJIEHTChKHUM MopTai, colliaibHa Mepexa,
6iorocdepa.

AnMiHICTpyBaHHSl caliTy BinOyBaeThCs 4epe3 aBTOPU30BAHUM JIOCTYN sl 4OIo
peali3yeThCsl MPUHLIUII 1I€papXii KOPUCTYBauiB. AIMIHICTPATOpP (PaKyIbTETY Ma€ TOCTYII 0
BCIX pecypciB cailTy QaxkynpTeTy, aaMiHicTpaTop Kadeapu — JIMIIE JI0 CTOPIHOK
BIIOBIAHOT Kadepu, a BUKJIalay — JIMIIE J0 CBOET CTOPIHKU. AJIMIHICTpaTop QaKyIbTeTy
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1 BUKJIaZla4d MOYe NEePErJIsiIaT BC1 pecypcH, aje pefaryBaTi MOKYTb JIMIIE Ti, A0 AKUX IM
BIJIKPUTO JTOCTYII 32 1€papX1€l0 KOPUCTYBAUiB.

CropiHka BUKJIaJladya Ma€e TaKoX CBOIO CTPYKTYpY: I0JIe 3arajbHoi iHQopMalii mpo
BHKJIaJaua (3arayibHa iH(opMaiia, iH(opMalis mpo HAyKOBY Ta HaBYAIbHY POOOTY);
KaTajor JUCUUIUIIH BUKJIAJaya, y SIKOMY MICTATHCS; MaTepiald A0 KOKHOI TUCIUILTIHU.
KpiM 1mp0T0 BHKIAZa4 MO€ MOKIIMBICTH JOJABAaTH /0 HABYAIBHMX MaTepialiB pecypcu
caiTy Oi0JIOTEKHM YHIBEPCHUTETY Ta CaWTy AUCTAHIIMHOI OCBITH, a TAaKOXX CTBOPUTH 1
J0JIaTH JI0 CBO€I CTOPIHKM BJIACHUHM Ojor, OJOT CTYIAEHTChKOI rpynu abo HayKoBOi
CTYAECHTCBKOI I'PYIIH.

TakuM 4YMHOM, CTBOpEHA CHCTEMa CalTiB (PaKyJIbTETIB YHIBEPCUTETIB J103BOJIMIIA
BHKJIa/IauaM PO3MIIYBaTH HABYAIbHI MaTeplayid 1O BCIM JUCHMIUIIHAM I CaMOCTIMHOT
poOOTH CTYAEHTIB CTAaI[IOHAPHOTO 1 3a0YHOTO BUIIUICHB, CTYACHTaM MOXJIHMBICTh
BUKOPUCTOBYBAaTH [OJIATKOB1 1 OCHOBHI HaByajbHI Marepiajid Jjs MIATOTOBKH [0
HaBYAJBHUX 3aHATh Yy 3py4yHUH i cebe dYac; Hajajla MOXJIMBICTh KEPIBHHUIITBY
YHIBEpCUTETY €(PEKTUBHIIIE KOHTPOJIOBATH MIPOLEC MIATOTOBKH Ta OHOBJIEHHS HaBYaJIbHO-
METOJUYHUX KOMILJIEKCIB BUKIIaJadyaMu; 1H(GOPMYBaTHU CHIBPOOITHUKIB YHIBEPCUTETY PO
HAayKOBl, HaBYaJlbHI Ta oOpraHi3amiiiHi noxii, woO BiAOyBalOTbCAd Ha (akyiIbTETaX
YHIBEPCHUTETY.

VY nopanpiiil poOOTI INIaHYETHCS YIOCKOHAIEHHS (QYHKIIIOHATBbHUX MOKJIMBOCTEN
CalTiB, JOJaBaHHsS OJIOKY TECTyBaHHs Ta IHTerpamis 3 iHmuMu Web-pecypcamu
YHIBEPCUTETY 3 METOIO YTBOPEHHS €JMHOTO OCBITHBHOI'O IIPOCTOPY HABYAIBHOTO 3aKJIaTy —
BIPTYaJIbHOT'O YHIBEPCHUTETY.

IIPAKTHYECKOE IIPUMEHEHHE MYJIb THMEJHHHBIX
TEXHOJIOT'HH B ITIPEIIOJABAHHH JTUCIHILTHH
KOMIIbFOTEPHOH HAIIPABJIEHHOCTH JIJI HHKEHEPOB-
IIEJTATOI OB LIIBEHHOI' O ITPODHITA

CelizameToBa 3.
Kpvivmckuii unoicenepno-nedazocuyueckutl yHugepcumem

AHHoOTauma: B ctaTbe pacCMOTpeHbl BO3MOXHOCTW MPAKTUYECKOro npUMeHeHUs
MyJ'IbTVIMe,CI,VIl\/'IHbIX TEXHOMOrMN B yl-leﬁHOM npouecce Ha npuMepe ANCUUNIINHbI
KOMI'IbIOTepHOI\/'I HanpaBNeHHOCTU WHXEHEPOB-NMEAAroros LUBENHOrO I'IpOCbVU'IFI -
«KOMMbloTEpHOE KOHCTPYMPOBaHWE ofexabl».

KnioueBble CnoBa: My/bTUMEAWMHbIE TEXHOMOMMMW, MYNbTUMEAWUMHOE Yy4debHoe
nocobue, aNeKTPOHHOE NOPTGhONNO, UHXKEHEP-Neaaror.

Bormpoc npakTudeckoro mpuMeHEHUsT MyJIbTUMEARA B y4eOHOM IMPOIIECCe OCTaCTCs
AKTYaJIbHBIM MW CE€TOJHA, TaK KaK BHCAPCHUC M}’J'II)TI/IMCJII/II\/IIHI;JX TEXHOJIOTUM BIIUSET Ha
XapakTep 00pa30BaTEIBHOTO Mpollecca, TpeOyeT IMepecMoTpa METOJIO0B H (opMm ero
OpraHu3aIuH.

Hcmonp3oBanne BO3MOXKHOCTEHN MYJIbTUMEONA SBJISICTCSA Ooiee MEPCIICKTUBHBIM
IIPU IOCTPOEHUU KYPCOB KOMITbIOTEPHOM HANpaBJIEHHOCTH, KOTOPHIE BBE/IEHBI B YUEOHYIO
MporpaMMy HMHXKEHEpPOB-IIeIaroroB ImBeiHOTO mpoduis. OmgHOM W3 HHHOBAIMOHHBIX
AUCLUITIIINH KOMHBIOTCpHOﬁ HaITpaBJICHHOCTHU SABJISACTCS — «KOMHBIOTCpHOC
KOHCTpyHpoBaHue  onaexap». Ilpm  wu3ydenmn  gucuummebel  «KomnerorepHoe
KOHCTPYUPOBAHUC OJACKABD» CTYACHTBI HCHOJLB3YIOT TCEXHOJOTHMHM MYJIbTHUMCIUA B
CIIEAYIOIMINX BHJAX CBOEH y4eOHO-00pa3oBaTEIbHON IEATEIBHOCTH: W3yYCHHE HOBOTO
y4eOHOTO MaTepuana IOCPEICTBOM MYIbTHMEIUHHOTO COMPOBOXKICHUS JICKIIMOHHOTO
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Marepuaia; caMOCTOsITeIbHAs padoTa C MyJbTUMEIUUHBIM YU€OHBIM MTOCOOHUEM CTYIACHTOB
UL YKPYMHEHWST W 3aKpeIUICHWsT 3HAHWKW 10 W3yYeHHBIM TEMaM; BBITIOJTHEHUE
1ab0paTopHbIX pabOT MO JUCUUIUIMHE C HCIHOJB30BaHHWEM MYJIbTUMEAUMHOIO y4yeOHOro
nocoOusi; opopmiIeHHE CTYJEHTaMH 3JEKTPOHHBIX OTUETOB K JabOpaTOpHbIM padoTam
CpeIACTBaMH MYJIbTHMEIHUA.

[Ipu co3gannu MyIbTUMETUHHOTO Y4EeOHOTO MOcoOHMe OB MCIOJIB30BAH OCOOBIN
BUJI y4E€OHOT'O BUJICO — CKPUHKACTBI. Y HUKAJIbHOCTh TEXHOJIOTUU CKPUHKACTA 3aKIH04AETCs
B BO3MO’KHOCTH 3aIlUCH, OOpaOOTKU U MCTIOJIb30BaHUS BUAEO-AEMOHCTPALIUU MIPOLIECCOB U
NEeWCTBUH, TMPOUCXOIAIINX HAa SKpaHE MOHHUTOPA, BBITIOJNHIEMBIX C IMOMOIIBIO MBI H
KJIaBUATYPHl WIM JIPYTUX MaHUMYIATOpoB. llomydeHHOE BHIEO (CKPUHKACT) SIBJISCTCS
MOJTHOLIEHHBIM ~ MH(MOPMAIIMOHHBIM ~ HATJISAHBIM ~ MaTepHalioM, C  BO3MOXHOCTBIO
MHOTOKPATHOT'O HCIOJIb30BAaHUS B 00pa30BaTEIbHOM IIPOLECCE.

3aMeTuM, 4TO B METOAMYECKHX PEKOMEHIALMUSIX ISl BBITOJHEHHS JIA00PATOPHBIX
paboT CKPUHKACTUHT BBHITOJHSACT (PYHKIIMIO HHCTPYKTOPA, HATJSIIHO JEMOHCTPHUPYIOIIETO
olepanuy KOMIIBIOTEPHOTO TIPOCKTHPOBAHUS YEPTEKEH KOHCTPYKIHUU OJICKIBl B
CTIEIUANBHBIX KOMIBIOTEPHBIX TMPHUKIATHBIX MPOrpaMMax, a TaKkKe pemaeTr mpolieMy
mudpdepeHuraud B OLIEHKE  y4eOHBIX  JOCTH)KEHUH  CTYIEHTOB. YpOBHEBas
nuddepeHnranus OCYILECTBISETCS HE 3a CUYeT KOJUYECTBEHHON OLIEHKH o00beMa
YCBOEHHOI'O y4eOHOro MaTrepualia, a HoCpeACTBOM UCIO0JIb30BAHUS YU€OHBIX CKPUHKACTOB,
OPUEHTUPYIOIIMX CTYACHTOB Ha pa3JInyHble TPeOOBAHMUS K YCBOCHHUIO HEOOXOJIUMOTO
o0bema yueOHOro MaTepuasa.

B pamkax nucuuruiMHbl BeJeTcs arpoOaius Takoro BUAa yueOHOM JIesTeNIbHOCTH,
KaK caMoCTosTelIbHas padoTa CTYAEHTOB MO OGOpPMIIEHUIO 31eKTpoHHOro otuera (E-
oTyeTa) K J1IabOpaTOpHOMY IMpakTUKymMy Mo Kypcy. [Ipu odopmiieHun 371eKTpOHHOTO
oTyeTa MYJIbTHUMEIUA SIBISETCS HE TOJBKO CPEICTBOM OOy4YeHHs, HO U OOBEKTOM
U3YYEHHUs, TaK KaK O0O0s3aTeJIbHBIM SBJISETCS YCJIOBHE JIEMOHCTpPALMU CBOMX Y4eOHBIX
JNOCTHKEHUN B BHJI€ WUIIOCTPUPOBAHHOTO MaTepuajga M BUIEO-MaTepuaa, KOTOpbIe
BBINIOJIHSAIOTCA CTYACHTAaMU C IOMOILBI0O TEXHOJIOTMM «3aXBaTa» C 3KpaHa MOHHUTOpPA —
CKpHUHILOTHI (oTorpadus n3o0paxeHus: 3kpaHa MOHUTOPA) U CKPUHKACTBHI.

Odopmnenue E-otuera k mabopatopHbiM paboTaM JaeT BO3MOXKHOCTb CTYACHTaM
J€MOHCTPUPOBaTh CBOM YdeOHbIE NOCTHXKEHHUS B IIpejaerax AUCLMILIMHBL, a TakKkke
npuoOpecTd 3HAHUS M YMEHHS B OOJIACTH MYJIBTHUMEAWWHBIX TEXHOJOTHH, KOTOpPHIE
HEOOXOIUMBbI Uil  JajbHEeHIIed ycnemHoW mnpo¢ecCHOHAIbHOW Ie1aroru4eckoi
JESITeIbHOCTH OyIyIUX UHKEHEPOB-NIE€Aaroros.
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IIPO CTBOPEHHA EJIEKTPOHHOI' O IH®OPMAITHHO-
HABYAJIBHOI'O CEPE/IOBHIIA JlVI1l BUBYEHHA ®I3HKH
CTYAEHTAMH TEXHIYHUX KOJIE/[KIB

CemaxoBa T.

Ooecvkuii HAYioOHANbHUL NOIMEXHIYHUL YHIGEepCUmem

AHoTalifa: Y Te3ax po3rnisHyTO BUMOMM A0 CTBOPEHHS  €NeKTPOHHOro
iHchopMaLiMHo-HaBuanbHoro cepeposmwa (IHC), HaBeaeHO onmcaHHs! CTPYKTYpU Ta
ocobnmeocTei po3pobneHoro IHC 3 disvku, npnsHadveHoro ans hopMyBaHHS YMiHb i
HaBMYOK CaMOOCBITHBOI AiNIbHOCTI CTYAEHTIB TEXHIYHMX KonemkiB. BuknageHo aeski
METOAMYHI peKkoMeHAaaLii 3 NOro BUKOPUCTaHHSI.

KnrouoBi cnoBa: TexHiYHi Konemki, yMiHHS i HaBWMYKW CaMOOCBITHLOI AiSNbHOCTI,
iHchopMaLiMHO-HaBYanbHE cepesioBULLE.

Amnani3 npaktuku HaB4aHHS (i3uku ctyneHTiB BH3 I-1I piBHiB akpenutanii nae
MIZICTaBU TOBOPUTH NPO HEIOCTATHIN piBeHb C(HOPMOBAHOCTI B HUX yMIHb 1 HAaBUYOK
camoocBiTHRO1 JistibHOCTI (YHC/). IlpoTte, He3Baxarouu Ha 3HAUHY KUIBKICTh MHpalb 3
npobsemMu (GopMyBaHHS HaBUAJIbHO-TII3HABAIBHUX yMiHb, MEpPEeBa)KHA OUIBIIICTh 3 HHUX
CTOCY€ETbCS HaBYaJIIbHO-BUXOBHOTO Tpolecy y 3aranbHoocBITHIX Ta BH3 III-IV piBHiB
aKpeauTarii.

CamMe TOMY METOIO HalIOro JOCIIHKEHHs cTaja po3po0Kka METOIUKU (OopMyBaHHS
YMiHb 1 HaBUYOK CaMOOCBITHBOI JISUIBHOCTI CTYJAEHTIB TEXHIYHHUX KOJEIXKIB Yy Ipoleci
BUBYECHHSI (DI3MKH, KIIOUYOBHM 3acO00M SIKOi € €JeKTpOHHE IH(OpMaIlliiHO-HaBYAIbHE
Cepe/IoBUINE, OpPIEHTOBAaHE HA CaMOCTIiHE BHUBYEHHA (i3uku cryneHtamu | Kypcis
TEXHIYHUX KOJICJIKIB.

Ilin camoocsimuivu yminHAmMu i Haguykamu MU PO3YMIEMO YMIHHS 1 HaBUYKHU
y3arajlbHEHOTO XapakTepy, 110 MOB’s3aHl 31 CIPUUMaHHAM, PO3YMIHHSM, HEpPEepoOKolo,
KOJyBaHHSIM, 3alaM STOBYBAHHSM Ta BIATBOpeHHAM iHdopmamii. [3 BpaxyBaHHSAM
KOMIIETEHTHICHOTO, 1H(QOPMAIIHHO-TISUTBHICHOTO Ta PEQIEKCUBHOTO MIAXOJIB 0
HAaBYaHHS MM MOJUIAEMO I1X Ha oOpraHizamiiiHi, 1HQOpMaIiiiHl, IHTEIeKTyaJlbHI Ta
pedaekcuBHI yMiHHS.

im0 miei podotu € ommcanHs po3podneHoro Hamu IHC, opieHTOBaHOTrO Ha
caMOCTiiHEe BUBYEHHS (I3UKU CTyJeHTaMHu | KypciB TEXHIUHUX KOJIEDKIB, Ta PO3IJISLI
METOJAUKH HOTO BUKOPHCTAHHS.

IIpu ctBopenHi enekrponHoro IHC 3 ¢i3uku MM KepyBajaucs HACTYIMHUMU
MIOJIOKEHHSIMU:

- IHC mu Bu3Hauanu sSK aBTOMATH30BAaHY HaBYaJIbHY CUCTEMY, IO MICTUTh
JIUIAKTUYH1, METOUYH], 1H(HOpPMaLiiHO-T0BIAKOBI MaTepiaiy 3 HaBYAJIbHOT IUCIUIUIIHMY, a
TaKOX IporpaMHe 3a0e3MEUYEHHs], SIKE J103BOJISIE KOMIUIEKCHO BUKOPHUCTOBYBATH iX MJIs
CaMOCTIHHOTO OJIEpKaHHS 1 KOHTPOJIIO 3HAHb;

- IHC noBuHHO OyTH MyIbTUMEIIMHMM, TOOTO SBISATH COOOK KOMIUIEKCHY
MpOrpamy, 110 MOEAHYE OUIBIIICT €JIEMEHTIB PI3HUX BUJIIB KOMII IOTEPHUX ITPOrpaM;

- IHC noBuHHO BUKOHYBATH psii GYHKIIIH, 10 AKUX BIIHOCATHCS: 1H(pOpMaliiiHa,
oprasizailiiiHa, KOHTPOJIIOI0Ya, KOPUTYBaJIbHA,

- IHC noBuHHO OyTH HE MPOCTO HOCIEM iH(OpMaLlii, a IHCTPYMEHTOM Oprasizanii
HAaBYAJIbHOI MISJIBHOCTI BHKJIQJadya 3 aKIEHTOM Ha CaMOCTIHHY JAISJIBHICTh CYO’€KTIB
HaBYaHHS;

- IHC mnoBuHHO ckiagatucad 3 1HBapilaHTHOI (IIANOPSAKOBAaHOI YUHHIN
JOKYMEHTAIli) YaCTUHU Ta BaplaTUBHOI YAaCTHUHH, SIKA B YMOBax MPOQUILHOTO HAaBYaHHS
Mae BIAPI3HATUCA BIAMOBITHO 10 MailOyTHBOT CIIeL1aJIbHOCT1 CTY/I€HTIB.
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BpaxoByroun 1e, nHamu Oyno ctBopeHe enektponHe IHC, mnpusnauene mist
BUBYEHHS (I3UKM CTyIEeHTaMu | KypciB TEXHIYHMX KOJIEIDKIB, SIKE CKIAJA€ThCs 3 TPhOX
YacTUH, KOXHA 3 fAKUX € OkpemuMm MyiabTuMmeniiaum [II13, mo Bignmosimae
BUII[€3a3HAYEHUM BUMOTaM.

3ramani [II13 Oymu po3pobOieni crymeHtamu | Kypcy XepCOHCHKOTO
MOJITEXHIYHOTO KOJeMKy OIechKOro HAIIOHATBHOTO MOJITEXHIYHOTO YHIBEPCHUTETY 3a
JI0TIOMOT 010 IIporpaMHoro komiuiekcy Macromedia Flash 5.0, y TekcTroBoMy JOKyMEHTI Ta
30epesxeHi y popmari html.

IHC mictuts 21 Temy 3 ¢13uku B 00Cs31 YMHHOT TporpamMu. Marepian po3ourto 3a
TeMaMu 1 mpejactaBiieHO y Tpbox okpemux III13: “OcHoBu MousekynspHOi (Pi3uku 1
tepmoauHamikn”’; “OcHoBu enexkTpoauHamiky’”’; “KomuBanus 1 xBuii. Ontuka. OCHOBH
Teopii BimHOcHOCTI. ®Di3uka aTtoma 1 atomHoro smpa’. Iatepdeiic koxuoro I3 mae
HACTYIIHY CTPYKTYpY, NPOCTY Ta 3pY4YHY Yy BUKOPHCTaHHI — 1e 16 kHomok: “Bumorn”,
“Ilnanu”, “Po3ymosi aii”, “@otoranepes”, “Kinozan” Ta iH., sIKl IOB’S3yI0Th CTY/AEHTIB 3
BIAMOBITHUMHU IHPOPMALIMHUMH I1ICEPEAOBUILIAMH.

l'onoBuoro mnepeBaroro aganux IIII3 € ixHsA copsMoBaHICTP Ha Oprasizaiito
camocTiitHOT pobotu 3 iH(Dopmariero. lle BUSBISETBCA y HASIBHOCTI TINEPIOCHIIAHD
(manpuknaza, takux Ak “‘Bumorn”, “Ilmanu”, “Po3ymoBi aii’), mix sSkuMH (HaKTUYHO
3HAXOIATHCS OPIEHMOBHI OCHOBU Oii, MO MPEACTABICHI y BUTJISIL: y3araJbHEHHUX IJIaHIB
JUI BUBYEHHS CTPYKTYPHHMX €JIEMEHTIB Kypcy (pi3ukuy; piBHIB Ta KpPUTEPIiB OLIIHIOBAHHS
HAaBYAJIIbHUX JIOCSATHEHb CTYJCHTIB; PEKOMEHJAIllil 3 OmpalloBaHHA pPI3HUX BUIIB
iHpopMalii Ta iH.

[nmoro mepeBaroto 3raganoro IHC € Te, mo BOHO € BIIKPUTHUM CEPEIOBUILEM,
TOOTO KOKHHUU CTYJEHT a00 BHKJIAJad Ma€ MOKJIMBICTb BHOCUTH KOPEKTHBHU /10 3MICTY
CepeI0OBUINA, aJalTyOYl HOro Jjs BJACHOIO BUKOPUCTAHHS Ta MPOSIBIISIIOYU MPH I[BOMY
TBOPYICTb.

Po3pobka meromuku BukopuctanHs [HC sk 3aco0y 3ailicCHEHHS CaMOOCBITHBOL
TISUTBHOCTI CTYJIEHTIB BiOyBajiacs 3 ypaxyBaHHSIM TOTO, III0 BOHO MOXKE€ 3/I1HCHIOBATUCS:
MiJl 4Yac TMPOBEJICHHS HABYAJIBHOIO 3aHATTS B ayauTopii ¢i3uku, oOiaaHaHIN
MYJbTUMEIIMHUM MPOEKTOPOM; B KOMI'IOTEPHOMY KJacl MiJ 4Yac MpPOBEIEHHS
[103aHaBYAJIbHOT (T'YpTKOBOT) pOOOTH; B IOMAILIHIX YMOBAX 3a HassBHOCTI KOMII IOTepa.

JlaH1 T1earoriyHOro eKCIepUMEHTY 3  YIPOBA/DKEHHS METOJIMYHOI CHCTEMHU
dopmyBannss YHCJI, mo Bxmowana pospoonene Hamu [HC, 3acBimumim, 10 CTyAeHTH
HaOynu OUTbII SKICHUX 3HaHb 3 (I3MKU Ta YMIHb IEPEHOCHUTH iX B rajly3b IpodeciiiHo
OPIEHTOBAHMX JUCUUILIIH, OUTbLI BUCOKOTO piBHA chopmoBanocTi YHC/] Ta Bumioro piBHs
MOTHBAL] 0 CAMOOCBITHBOI A1SUIBHOCTI.
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MEPEXA ITAPTHEPCTBO B HABYAHHI JIJIA OCBITAH YKPAIHH
Cepena X.

Inemumym inghopmayitinux mexnonoeii i 3acooie nasuanns HAIIH Ykpainu

AHoTauis: MNpeacrasneHo Mepexy NapTHEPCTBO B HaBYaHHI - YKpPaiHCbKNA CerMeHT
rnobanbHoi OCBITAHCHKOI CMiNbHOTK, CTBOPEHOI 3a NIATPMMKM KOMMaHii MaikpocodT
ANS yuuTenis, siki BUKOPUCTOBYIOTb iH(hOpMaLiiHO-kOMyHikauiliHi TexHonorin (IKT) y
CBOI npodbecinHii  pisnbHocTi. OnMcaHO MOXIMBOCTI Mepexi MapTHEPCTBO B
HaBYaHHi Ta ii 3Ha4YeHHs Anst OCBITSH YKpaiHW, iXHbOro NpocdecinHOro ChinKyBaHHS!
Ta cniBnpaudi. OnucaHo yHKUii cninbHOT B Mepexi MapTHEpCTBO B HaB4YaHHI $K
ocepegka ana cniBpobiTHALTBA BUMTENiB, CMiSIbHOrO BUPILIEHHS MWUTaHb Ta OBMiHY
iAesMn, MeToaMYHMMM po3pobkaMK, HaBYaNbHMMKM MaTepianamm Ans nNiaBULLEHHS
piBHSA BnpoBamkeHHs! IKT B HaBYanbHO-BUXOBHMI NpoLec.

KnrouoBi cnoBa: Mepexa MapTHEPCTBO B HaBYaHHI, iHOpMaLiMHO-KOMYHiKaLinHI
TEXHONOrIi, eNEeKTPOHHWI HaBYaNbHUIN pecypc.

Mepexxa mapTHEpCTBO B HaBuaHHI http://ua.partnersinlearningnetwork.com — 1e
colliaJibHa Mepeka il BUMTEINIB «[lapTHEpCTBO B HABYAHHI», II0 00’ €IHYE TEIAroris, siKi
3aCTOCOBYIOTh IHHOBAI[IMHI MIAXOAW Yy BUKIaIanbKii AisuibHOCTL. [loOynoBana Ha HOBIi
[HTepHEeT-TEXHOIIOTII coLliaTbHUX MEpeX, HalaHii koMmmaHiero Malipokcodt YkpaiHa sk
IIPOJIOBXKEHHS CHUIBHOTO MPOEKTY 3 IHCTUTyTOM 1H(GOpMAaLIiHUX TEXHOJIOTH 1 3ac00iB
HaByanHgd HAITH VYkpainu.

['moGanpHa Meperka mapTHEPCTBO B HaBYaHHI 00'€/IHYE OCBITSH 13 Oaratbox KpaiH
cBiTy. BoHa nonomarae iM po3KpuTH CBill TBOpUMi MOTEHIIa] Ta 3HANTH OJHOAYMIIB Y
CIpaBl TMOKpALIEHHS SKOCTI OCBITW Ta Ja€ 3MOTY: CTBOPIOBATH CBOI CIUIBHOTH 1
MPUETHYBATUCH JI0 IHIIMX CHUIBHOT; OpaTh ydacTb Yy JUCKYCISIX Ta IHILIIOBAaTU
O0OroBOpEHHSI BaXKJIMBUX Te€M; OOMIHIOBATHCS IJIaHAMHU YPOKIB Ta IHIIMMHU MaTepialamu
JUIs HaBYaHHS, 3aBaHTAXyBaTH Ta BUKOPUCTOBYBaTH NOCIOHUKH, 3 SAKUX MOJKHA
MOYEPIHYTH HOBI 1J1ei Ta JI3HATUCS [TPO MOKIIMBOCT1 IPOTPaMHUX 3aCO0IB.

Jlna ykpaiHCcbKMX menaroriB Mepeka HNapTHEPCTBO B HaBYaHHI - 1€ OHJIAMH-
CHUIbHOTA, L0 HaJa€ MOXJIMBICTh AUTMTUCS MaTepiajlaMHd Ta 11esiMu, OpaTh y4yacTb Y
TUCKYCIHHUX (popyMax, BIIKPUBAE JOCTYI A0 CKapOHUIlI pecypciB npodeciiiHuX 3HaHb Ta
pPO3BUTKY. Mepeska mapTHEPCTBO B HaABYAHHI BIAKPUBAE JIOCTYII O OCBITHIX MpOrpam st
IIKUT Ta BUIIMX HAaBYAJIBbHUX 3aKJIaJiB, y TOMY YHCII JO IUIAHIB YPOKIB 1 MPaKTHYHUX
3aHATh, JJa€ MOKJIMBICTh OCBITSIHAM OOMIHIOBATHCS 1I€IMM, HOBUHAMU, a TaAKO)K BJIACHUM
nocsinom 3actocyBanHs IKT a5 HaBuaHHSL.

IIpobaema: 3acToCyBaHHS MYJIbTUME/1A JJIsl OKPALEHHS PE3Yy/IbTATIB Y HABUYAHHI.

Mema: 3a0e3nieueHHsl 3ac001B CHUIKYBaHHS BUUTENIB 1 ()OPMYBaHHS OCBITHBOTO
KOHTEHTY B Mepexi [HTepHeT Ta 3ampoBa/PKEHHS KpalluX METOJUMK HaBYaHHS 3
BUKOPUCTAHHIM 3ac00iB MyJbTUMEAlA. 3a80aHHA. CTBOPEHHS HAILIOHAIBHOTO CErMEHTY
BcecBITHBOI Mepexi Partners in Learning Network.

Linvosa ayoumopisa: BUUTENl, METOJUCTH, KEPIBHUKHM ILIKUI, IHII1 MPALIBHUKU 1
HAyKOBIII raiy3i OCBITH.

CroronHi B Mepesxi napTHepCTBO B HaBuaHHI npartoe oubiie 15000 yyacHuUKiB 3
VYkpainu, 1 11e TUIbKH nepiui Kpoku. [ToTyXKHUI TEXHOJIOTTYHUM 1 3MICTOBHUN MOTEHITIA
Mepexi nmaptHepcTBO B HaBuaHHI (Outbmie 8500 HaBUadbHUX MaTepianiB YKpaiHCHKOIO
MOBO10, Oust 140 CcHUIBHOT) MOK€ MOBHOIO MIpOIO BHUKOPUCTOBYBATHCS, KOJHM KOKHA
1IKoJIa, 00JIacTh, METOJMYHHMM ILIEHTP 3aCTOCOBYBAaTMME L€ Yy CBOill MOBCSAKIEHHIN
HaBYaJbHINA Ta OpraHi3amiiiHii JiSIIBHOCTI.
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OCHOBHMM 3aBIaHHSIM, BUPIINICHHS SKOTO 3HAYHOIO MIPOIO MPUCKOPUTH IPOLecC
3aJly4eHHS! BUMTENIB O OMaHyBaHHS 3ac00IB poOOTH B OCBITHIX COI[IaJIBHUX MEpeXkax, 1 B
nepiry yepry Mepexi mapTHepCTBO B HaBYaHHI, € MATOTOBKA BIAMOBIIHUX JOTIOBHEHB JI0
[TonoxenHst 70 3arajJibHUX BUMOT /10 KBali(ikaliiHUX KaTeropid Ta neAaroriyHUX 3HaHb,
a TaKO>X BKJIFOUYEHHS JI0 OLIHIOBaHHS KomneTeHTHOCT] y rany3i IKT takux inaukaTopis, sk
HaOyTl 3HaHHSA, BMIHHS, HaBMYKM Ta HaBYaJIbHI JOCSTHEHHS Yy 3aCTOCYBaHH1 OCBITHIX
colianbHUX Mepex sk iHcTpymenTa IKT.

[lepcnexktuBu mpoekry: 1. IIpoBeneHHs TpeHIHTIB i1 KEpIBHUX KaJpiB
YIpaBJIiHHSA OCBITOI Ha 0a31 YHIBEPCUTETY MEHEKMEHTY OCBITH 3 METOIO 3aJyueHHS
MpoBiIHUX (axiBUIB Taigy3l 10 aKTHUBHOI poOOTH B Mepexi mapTHEpPCTBO B HaBYaHHI.
2. Po3BuTOoK mporpaMHux cepsiciB noptainy. 3. [lonoBHeHHs koHTeHTY. 4. IIpomoyrunr
noprany. 5. KoHTeHT-aAMIHICTpYBaHHS Ta KOOpIMHALIS pPO3BUTKY. 6. [IpoBenenus
BoceMoro BeeykpaiHCbKOTO KOHKYpCY «BunTenb-HOBaTOp».

Jliteparypa
1. Caiitr mepexa «llapTHepcTBo B HaBuaHHI». — [Enmekrpon. mani]. — Pexxum nmocrymy:
http://ua.partnersinlearningnetwork.com. — Jlara noctymy: kBit. 2011. — Ha3pa 3

eKpaHa.

2. Kutbuenko A.B. Intepner-xkonkypc ans ocBitsH / A. B. Kinpbuenko // [lemaroriuna
razera. — 2009. — Nell. — C.3.

3. Tlopsagok HanaHHS HaBYallbHIM JiTeparypl, 3aco0aM HaBYaHHS 1 HaBYAJIbHOMY
oOnanHanHiO TpudiB Ta cBigourB MiHICTepcTBa OCBITM 1 Hayku YKpaiHu.
[Enextponnuii pecypc] — MinicrepctBo ocBith 1 Hayku Ykpainu, 2008. — Pexum
noctyny: http://zakon.rada.gov.ua/cgi-bin/laws/main.cgi?nreg=z0628-08

4. TunoBe NOJIOKEHHS NPO aTECTalll0 MEJaroriyHuX NpaniBHUKIB Ykpainu. Ilpoekr. —
[Enextponnuii pecypc] — Pexxum nocrymy:
http://www.mon.gov.ua/gr/obg/proekt typove polozhennia atest ped pracivnykiv.doc

5. 3anmopoxna H. T. Mepexa [lapTHepcTBo B HaB4YaHHI: YKpaina y BcecBiTHIN CIBHOTI
ocBitsiH / H. T. 3anopoxxna // Marepianu koHpepeniii «IIporpamue 3a0e3neyeHHs y
cdepi ocity 1 Hayku», 12-13 tpasus 2010 p. — K., 2010. — C. 31-33.

6. AHTIIO-yKpaTHCHKUM TIyMa4HUH CIOBHUK 3 OOUYMCIIOBAIBHOI TEXHIKH, [HTEepHeETY,
nporpamyBanHs. — K.: Cogrllpec, 2006. — 823 c.

YCOBEPHIEHCTBOBAHHUE OBYYEHHA HH®OPMATHUHKE
CTYAEHTOB HEMATEMATHYECKHX CIIEI[HAJIBHOCTEH C
HCIHIOJIB30BAHHUEM UKT

Ckaxkyn JI.
Ooecckuili HaYUOHALHBIY NOAUMEXHUYECKUL YHUBEPCUMEm

AHHoOTaums: lccnegoBaHme CpeacTs M CnocoboB MOBblmeHKs MOTHBALMU M KQYeCTBa
0by4YeHNss CTYOAEHTOB HeMaTeMaTUYecKMx CreuvanbHOCTEM  MHGOPMATUKE C
ncnonb3oBaHneM pasnnuHbix UKT.

KnioueBble cnoBa: VIHCI)OpMaTVIKa, VIHCIZ)OpMaLl,VIOHHO-KOMMyHVIKaLl,VIOHHbIe
TEXHOJIOMNMKU, CaMOCTOATENNbHAA pa60Ta.

Tepmun «MH(}OPMALIMOHHO-KOMMYHUKAIIUOHHBIE TEXHOJIOT I MOKHO
0XapaKTEepU30BaTh KaK BCEBO3MOXKHBIE CIIOCOOBI U METOJIbI OOMEHA 3HAHUAMH, (haKTaMH,
npaBuinaMu. Muade roBops, HMKT - 53710 TexHosorus poctyna K pa3iIudHbIM

MH(OPMALIMOHHBIM MCTOYHHMKAM (3JIEKTPOHHBIM, MEYATHBIM, JIIOJICKUM) U UHCTPYMEHTaM
COBMECTHOM AEATEIbHOCTHU, U CO3/IaHUsl CUCTEM, TPEOYIOIIMX JOCTYI K HHPOPMALMOHHBIM
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MHCTPYMEHTaM, HallpaBJICHHbBIX Ha MOJIydeHUE KOHKPETHOTO pe3ysbTaTa, B JAHHOM Cllyyae
- oOpa3oBaHMUs.

Llenvio HacTOsel pabOThl SABISETCS MCCIEAOBAHHWE CPEICTB M CIIOCOOOB
MOBBILIEHUS MOTHBAIIMM M PE3YJIbTATUBHOCTU OOyYEHHUs CTYAEHTOB HEMaTeMaTHYECKHX
crenuagbHOCTEN nHpOpPMaTHKE ¢ Ucnoyib3oBanueM paznuyabix UKT.

e Jlns AOCTIKEHUS TIOCTABJICHHOW 1€MW HEOOXOAMMO PEUIUTh CIEAYIOINE
3aJlauM: IMOBBIIIEHUE PE3yJIbTATUBHOCTU OOYYEHHUs CTYAEHTOB Ha JIEKIUSAX MOCPEICTBOM
HCIO0JIb30BAHUS MYJIbTUMEIUNHBIX TEXHOJIOTUI;

® TIOBBIIICHUE MOTUBAIIUU CTYJACHTOB /ISl U3y4eHUsI HHHOPMATHKH;

® TIOBBIIICHHE PE3yJIbTATUBHOCTH OOyUEHUS CTYJIEHTOB, HE BJIAJCIOIINX PYCCKUM
WIN YKPAUHCKHUM SI3bIKOM, IOCPEICTBOM HCIIOIb30BAHUS MYJIbTUMEAUNHBIX TEXHOJIOTU;

® [IOBBIIIEHHE PE3YIbTATUBHOCTH CAMOCTOSTEIBHON pabOThI CTYIEHTOB.

[Ipouecc oOyueHus: BKIIOYaeT B ceOs CleNyIOIIHNe CTaAUU MPUOOPETeHUs 3HAHUM,
YMEHHH, HaBBIKOB M OIbITA TBOPYECKOM JESATENbHOCTH: MOTHBALMS, OpraHU3alus,
[IOHMMaHHe, KOHTPOJb U OLlEHKa, 0000LIeHHEe. Y COBEPLUICHCTBOBAaHUE METOI0B 00yUeHUs
CTYyJICHTOB — HEOOXOJMMOE YCIOBHUE TMOBBIIICHUS 3S()(OEKTUBHOCTH MEIAarOTHYECKOTO
rpolecca B yHUBEPCUTETE.

Jlyig pellieHus MOCTaBJIEHHBIX 3ajad Mpu oOyuyeHuu UH(POpPMaTUKE MpeJiaraeTcs
HCI0JIb30BATh CIEIYIOIINE TEXHOIOTH:

v' Hcnonb30BaHWE  COBPEMEHHBIX — MYJIBTHMEIMHWHBIX  TEXHOJOTHH  IpU
MIPOBEJICHUH JIEKIIMOHHBIX, IPAKTUYECKUX U Ja00PaTOPHBIX 3aHITHIA;

v TlpoBeleHue JEKIMOHHBIX 3aHATHH B (Qopme Oecepl € MaKCHMAIBHBIM
MIPUBJIEYEHUEM CTYAEHTOB K 00CYKJICHHUIO MaTepuaa JeKLUu;

v' CosjganMe Kypca BHJIEOMATEPUATIOB JUIA BBINOJHEHHsS J1a0OPATOPHBIX U
MIPaKTUYECKUX paboT 1o HH(OpPMATHKE JUIsl CTYACHTOB, HE BIAJACIOIIUX PYCCKUM WU
YKPAaUHCKHUM SI3BIKOM;

v' OpraHuzands TBOPYECKHX TPYIIl  CTYAeHTOB (2-3  deloBeka) Juis
CaMOCTOSITEJIBHOTO M3y4€HUsl MaTepuaja, Kak BXOJALIET0 B MPOrpaMMy Kypca, TaKk U
JIOTIOTHUTEIBHOTO, € TIOCEAYIOIIUM MPEACTABICHUEM €0 ayAUTOPHH;

v' Pa3paboTKa IporpaMMHOIO O0ecIedeHts I IPOBEAEHHsS KOHTPOJIS 3HAHUN
CTYICHTOB.

Ucnonb3oBanne WKT mnpennonaraer BHeApeHUE HOBBIX (opM paboThl U
IpelycMaTpuBaeT HOBYIO pOJIb MpENoAaBaTelisi — KaK KOHCYJIbTaHTa, a CTYACHTa - Kak
aKTUBHOTO HCCJENOBaTeNsl, TBOPUYECKH DPAaOOTAOIIEro Haja ydueOHOM 3ajauedl U IIHUPOKO
HCIOJIb3YIOUIEr0 HH(OPMAMOHHbBIE TEXHOJIOTUY /7Sl TIOJydeHUsI 3HAaHUI.
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JIOCBIL] BUKOPUCTAHHA TEXHOJIOTIII «XMAPHHUX
OBYUCJIEHb» B MEPEKEBHX ITPOJIYKTAX JIVIA IIKLIBHOI
OCBITH

1 < 2
CoxkouioBa JI. ', OneBcokuii B.”, OneBcbka 10.3

] .
KF «llpusambanky, m. /{Hinponemposcobk
2 o « v .. . « .
JIBH3 Vkpaincoxuii Oepaicasnuii XiMiko-mexHOonA02iuHULl yHigepcumem
3 . .. . .
JIBH3 Hayionanvhuti 2ipHuuuii yHieepcumem

AHHoOTaumsa: M3yyatotcs aaHHble 06 MCMOSIb30BaHMM CUCTEMbI CalTOB B CPeaHUX
knaccax ob6lleobpasoBaTesibHOM  WKOMbl, WX BAMSHME Ha  (OPMUPOBaHME
MH(OPMALIMOHHON  KyNbTYpbl  LUKONbHUKOB W YPOBHSI MX 06ydeHusi. CalThbl
NCronb3yloT TexHonoruio "obnayHbix BbluMcneHuin" B cpeae Google, AOCTYMHbI C
Noboro NOAKIIOYEHHOrO K MHTEPHETY KOMMblOTEpPa U He TpebyloT MCNoNb30BaHNUS
pecypcoB camMoro KommnbtoTepa. Caitbl SBNSOTCS 6eCniaTHbIMM, SIMLIEHbI BCSIKOW
peknambl, He TpebyloT NepMoanMyecKoro KonvpoBaHus, 3almTbl U BOO6LE paboThbl
CUCTEMHOMO aAMMHUCTPAToOpa. JTO YMPOLWAeT WX WCNOSb30BaHNMe B Yy4yebHOM
npouecce ANs WKOM pa3HOro ypoBHs. lNpoBeaeH CTaTUCTUYECKUA aHanu3 paboTsbl
CanToB, BbISIBNIEHbI [MABHbIE TEHAEHLMMU UX UCTIOMNb30BaHMS.

KnroueBble C/noBa: BOCNWTaHME Yy4alUMXCs CPeAHWUX KIaccoB, WHTEPHET, CaT,
«06nayHble BbIUUCIEHUS», MHDOPMALMOHHAS KyfbTypa.

HeBnuHHUI pO3BUTOK OCBITH B YKpaiHi BUMAarae BIPOBAKEHHS Y CEPEIHIN KO
HOBITHIX METO[[IB HAaBYaHHS, 3aCHOBAaHMX Ha BUKOPHCTAHHI CY4YaCHHUX KOMII IOTEPHHUX
TEXHOJIOT1. Po3riisHeMo Jesiki MUTaHHS MPaKTUYHOI pealizalii BiANOBIAHUX MPOEKTIB B
YMOBaxX peajbHOr0 HaB4ajIbHOTO MPOLIECY.

TpanuuiiiHi METOIMKM BHMaraimoTh NpuAOaHHS HalicydacHIIOro oOJaJHaHHS,
BIIPOBA/IPKEHHS KOIITOBHUX MTPOrPAMHUX MPOAYKTIB Ta HEOOX1IHICTh TPUMATU CUCTEMHOIO
nporpaMicta Juisl iX MIATPUMKU Ta NEPIOJUYHOIO OHOBJIEHHS, IO PI3KO 3BYXKYE KOJIO
y4u0OBUX 3aKJIadiB, SIKI MOXYTh KOpPUCTYBaTuCS MoAiOHMMHU 3axonamu. Ha mportuBary
1IbOMY, 3aIpPOIIOHOBaHa aBTOPAMM METOJMKa, fKa 0a3yeTbCcsl Ha TEXHOJOTI «XMapHUX
00YMCIIeHbY, T03BOJISE 3/10JIaTU 111 TPYIHOILI, JOJYyYalouu MPU LbOMY YUHIB O HAHOUIbII
MEPCIIEKTUBHUX HANPSIMKIB PO3POOKHU CydacHUX IHPOPMALIITHUX IPOIYKTIB.

CyTp KOHIENIi «XMapHUX OOYMCIEHB» TIOJISITAa€ B HAJaHHI KIHIEBUM
KOPHUCTYBa4yaM B1JIaJIEHOrO IMHAMIYHOIO JIOCTYILY JIO HOCIYT, OOUHCIIOBAILHUX PECYPCIB
1 pgomatkiB 4vepe3 iHTepHeT. Cepmicu Google Haifuacrtimie € OE3KOITOBHUMHM, OUTBIII
MOTY)KHUMH, JIIEH31IMHO YHCTUMHU 1 YacTilie OHOBIIOIOTHCI. HekomepriitHi cepBicu
Google no30asneHi Oyab-sIKO1 pekiiaMu, 10 TyXe Ba)KIMBO IPU BUKOPHUCTAHHI y CEpeaHIi
mkoni. KopuctyBauam BKa3zaHUX METOJUK HEMae HEOOXIAHOCTI KyIyBaTH JOpPOri
komm'totepu. JlaHi 30epiratoTbes Ha BIIAAICHOMY MEPEXKEBOMY PECYPCl, TOCTYII A0 SKOTO
MOke OyTu 3A1MCHEHHH 3 OYyIb-SIKOTO KOMII'IOTepa, MIAKIYEHOro 10 1HTepHeTy. [lpu
IbOMY 30€piraeTbCs MOJKJIMBICTh aBTOpM3AIlll JOCTYNy Ta KOHTPOJIO 3a TIPOIECOM
penaryBaHHs a00 meperysiny AaHUX. BUKOPHCTaHHS «XMapHUX» TEXHOJOTIM 1mo30aBiise
B1Jl HEOOX1THOCT1 TEXHIYHOT NIATPUMKHU IPOrPAMHUX PO3pPOOOK.

TexHonorist «xmMapHuUx oO4HClIeHb» Oylla BHUKOpUCTaHa MpU PO3poOIl CHUCTEMU
cailitiB juis cepennboi mkosu Ne 19 m. [IninmpomerpoBcbka. Cucrema BKIIOYA€E CalT
«tOnuit epymut» (http://sites.google.com/site/5Sb19sdn/), caiiT BumMTENiB MaTeMaTHUKH
«'pamieHT» (http://sites.google.com/site/gradient19sdn/) Ta cailt TazeTm KiIacy
«Ixineamit  kaneimockom»  (http://sites.google.com/site/skolnyjkalejdoskop/). Cucrema
BHKOPHUCTOBYE «XMapHi» cepBicu. CKIag Ta CTPYKTypa CalTiB BU3HAYECHA PE3yJIbTaTaMH
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aHaJIi3y Mpane3aTHOCTI Ta €(PEeKTUBHOCTI pyOpHUK MijJ yac eKcIulyaralii CUCTEMH IMOHAJ
1,5 poxu.

Caiit «}OHult epyuT» npairoe Maiike y TOMy BUIJISIAL, SIK OyJI0 3aIlljIlaHOBAaHO, ajie
YaCTUHM HaBYaJIbHOI'O Ta METOAMYHOIO PO3JUIIB, MOB’S3aHI 3 BUKJIAJAHHSAM IIKUILHOTO
Kypcy MaTeMaTWKu, OylIu TEepEeHEeCeHI Ha OpraHi30BaHWW pIK HA3aJ CAUT BUYUTEIIB
MareMatuku «['pagieHT», CTBOpEHHMH BXKE M JeKUIbKoX KiaciB. CalT BYHTEINIB
MaTeMaTHKU - 1€ clieliani3oBaHuil OCBITHIN pecypc. BiH BKiIlOYae MeTOAUYHI MaTepialiu,
SK1 OXOIUTIOIOTh Maibke BCl MUTAHHS HAaBYAJIBHOTO IMPOIECY BUKIAJAHHS MaTeMaTUYHUX
JUCHUIUIIH Yy CepeaHid Ta crapmrii mkoyi. B okpemwmii caldlT Oyna TakoX BHUIUICHA
€JICKTPOHHA Bepcist razeT kiacy «IIKUTbHUI Kamen10CKOIm.

OpHuM 3 «XMapHUX» CEpBiCIB, SAKHI IPOMOHYETHCS KOPUCTyBauaM CHUCTEMH
Google, € Google Analytics, KoTpuil Haga€e MOXJIMBICTb OTPUMYBATH JETAJIbHY
CTaTUCTUYHY 1H(OpPMAaLliI0 PO PYHKIIOHYBaHHS KOpHUCTyBalbkux caiTiB. [lani 3 Google
Analytics CTOCOBHO 3rajjlaHoi CHCTeMH calTiB 3a mepioa 3 15 mumusa 2010 poky cBimuaTh
PO 3HAYHYy KUIbKICTh BiJBiyBaHb, 1110, HacaMIiepes, € 03HAKOI0 X Mpare3iaTHoCTi . 3a
Mep1o1 MAKITIOYSHHS IO CUCTEMH CTAaTUCTHYHOTO 00Ky callT « OHMiT epyauT» BinBimamo
2635 xopucryBauiB, calit «I'panieHT» — 4663 KopucTyBaya. AHali3 JaHUX IOKa3ye, 1110
oOujBa caliTh BIABIAYIOTHCS 31 CXOXKOIO IEPIOJUYHICTIO, HE3aJEXHO BiJ TOTO, yuOOBI
BOHU ab0 00’e€AHYIOTH (YHKIIT OCBITM 1 BUXOBaHHA. B jpyriii HaBuanbHii uBepTI
BIJIBIIyBaHICTh OUIbIIE, HDK B MEpIUIii, 110 CBIQYUTH MPO 3pPOCTAIOYy IHTErPOBAHICTh
CUCTEMHM B HaBYaJbHMH Impouec. B mepion OCIHHIX KaHIKYJ] 3MEHIIYETbCS KUIBKICTb
KOPHUCTYBauiB pecypcamu. | cripaBkHill CIUIECK BIABIAYBAHOCTI CIIOCTEPIra€Thcs B MEPIOJT
OCIHHBOT'O KapaHTHHY, KOJIU LIKOJISIP1 3HAXOAATHCS BJOMA, ajie MPOJOBXKYIOTh BUUTHUCS T10
Marepiajam, peKOMEHJOBaHUM Ha caiTax BUMTEISIMHU.

AmnHaini3 J0CBily BUKOPHMCTAaHHS 3alpOIOHOBAHOI CHCTEMHU CaMTIB CBIJYUTH IPO
HACTYIIHE:!

— BUKOPHUCTAHHSI TEXHOJIOT1l «XMapHMX OOYHCIEHb» IpPU CTBOPEHHI CHUCTEMU
CalTIB IS CEpPeAHBhOT WIKOJW HANa€ MOXJIMBICTh SAKICHOTO BHUPINICHHS MpOoOIeMu
iHpopMaTu3allii B yMOBaxX HasiBHOCTI MIHIMaJIbHUX MaTepiajJbHUX PECYPCIB;

— HaWOUIbII NPUHHATHUM B paMKax I[i€] TEXHOJIOTli € BHKOPHUCTAaHHS CEpBICIB
Google 3aBasku iXx O€3KOMITOBHOCTI, JIIIEH31MHINM YUCTOTi, B3a€EMHOI IHTETPOBAHOCTI Ta
BIJICYTHOCTI1 Oy/1b-IKO1 peKJIaMHu;

— BUKOPUCTaHHS «XMapHUX OOYMCIIEHB) CHPHUSE 3ATYYEHHIO YYHIB J0 MEPEIOBOro
HanpsMKy po3BUTKY IT-TexHonorii, popMyroun y HUX BUCOKY 1HGOpMaLIiHY KyJIbTYpPY 3
ypaxyBaHHSIM iX IHTEpeCy 10 BCECBITHbOI MEPEXKI;

— 3aIPONOHOBAHA CHUCTEMa CaWTIB € Mpale3JaTHOI0, MPOJAEMOHCTpYBaJla CBOIO
e(EeKTUBHICTh B HABYAJIbHOMY IMpOIEC]I Ta MOXJIMBICTb MOIIMPEHHS HAa IHIII KJIacH
CEepEIHbOI KON,

— 3a(IKCOBAHO MOCTIMHMI IHTEpEC 10 po3po0IIeHOT cucTeMu 3 OOKY KOPUCTYBadiB
IHIIKMX y4OOBMX 3aKJIa/iB MicTa Ta IHIIKUX MICT YKpaiHu Ta CBITY;

— po3po0iieHa cucTeMa CalTIB aKTHUBHO CIpUsE BIPOBAPKEHHIO HANpSMKIB Ta
3aco0iB, nepeadayennx Ykaszom llpesunenta Yipainu Ne926/2010 Bim 30.09.10 poky
«[Ipo 3axoau 11010 3a0€3MeUeHHs MPIOPUTETHOTO PO3BUTKY OCBITU B YKpaiHi».
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IIOCTPOEHHE TJIOBAJIBHBIX CEPBUHCOB XEPCOHCKOI O
TI'OCYJJAPCTBEHHOI' O YHUBEPCHUHTETA HA IIPUMEPE
CUHCTEMBI «KSU FEEDBACK»

CnuBakosckuii A., Ocunosa H., Angépos E.
Xepcouckuil 20cyoapcmeeHHblil YHUgepcumem

AHHOTaumsa. B ctatbe npeacTaBneH nporpaMMHbI koMmnnekc «KSU Feedback»
(http://feedback.ksu.ks.ua), c noMoLLbO KOTOPOro peluaeTcs NpobneMa NOCTPOEHUS
obpaTHON cBsi3M. OnNWCaHO apXMTEKTYPHOE B3aMMOAEUCTBME KOMMOHEHTOB W
MoACUCTEM JaHHOro cepsuca. [MoayepKMBalOTCS MpenMyLLEeCTBa MCMOb30BaHMS
«KSU Feedback» kak rnobanbHoro cepsuca. bonblioe BHWMaHWe yaenseTcs
OMUCaHUIO BO3MOXHOCTEN CUCTEMbl B KauyecTBe WHCTPYMEHTapusi M3MepeHus
CTENEHN  Y[OBNETBOPEHHOCTM  CTyAEHTOB  00pa3oBaTeNbHbIMM  yCIyramu
YHMBEPCUTETA B YCIIOBUSX CYLLECTBYIOLLEN TPUCYObEKTHON AMAAKTUYECKOW MOoAenm
[1], koTopasi obecneuMmBaeT WHTerpaumMio B 06pa3oBaTeNbHbIA  MpoLecc
MHMOPMALIMOHHO-KOMMYHUKALMOHHOMW MEeAarormyeckon cpeabl M CUHXPOHM3aLMIO
paboTbl NpenogaBaTeneil U CTYAEHTOB B HEMN.

KnroueBble CnoBa: apxuTekTypa, o06paTHas CBs3b, OMpPOC, MpPOrpPaMMHBbIN
KOMIMNIEKC, BUIDKET, CEPBUIC.

Ceitdac HacTano BpeMsl HCIIOJIb30BaHUS TII00ATBHBIX CEPBUCOB, KOTOPHIE IIPHHOCST
CYacThe W YIOBOJILCTBHE TIIpu pabore ¢ HuMU. OOecrieueHHWE BBICOKOTO KauyecTBa
0OCITy>)KWBaHUSI HEPa3phIBHO CBS3aHO C YJOBIECTBOPEHHEM MOTPEOHOCTEH IMOJIb30BATEIIS.
Ora B3aUMOCBS3b ONpENENSIeT CEroJHs MOJUTUKY JH00W QUPMBI, KOpIOpaluy,
OpraHU3alud U YUYPEKICHU.

Y4auThIBasg, UYTO YHHUBEPCHTET — OTO KOPIOpamusi 1O  OOCITYKHBAHHIO
00pa3oBaTeIbHBIX MHTEPECOB YUYAIIUXCs, BEChMa HEOOXOIUMBIM SBISIETCSI WHCTPYMEHT
U M3MEPEHHs YAOBIETBOPEHHOCTH CTYACHTOB KaK NOTpPEOHTENeH JaHHOW YCIYyTH.
Takum MHCTPYMEHTOM B XEpPCOHCKOM TIOCYAAPCTBEHHOM YHHMBEPCHUTETE SIBISETCS CEPBUC
«KSU Feedback». OToT mpoekt Obul peann3oBaH B Bujae web-mpmioxeHus Ha Oasze
¢dpeitmBopka Django [2]. CyTh 3TOro cepBHca 3aKIIOYAeTCS B MPOBEICHUM aHOHUMHOTO
WIKM OOBIYHOIO TOJIOCOBAHMS 10 YETKO OIPEICIICHHBIM KPUTEPHUSIM CpeAu CTPOro
OTIPENICIICHHOTO MHOXECTBA PECIIOH/ICHTOB.

B BHOY TOTO 4YTO BC€ BBIYUCIICHUA IIPOBOAATCA KOMIIBIOTECPOM, OPTraHHU3aTOPLI
rojJIOCOBaHMd HHUKAaK HE€ MOTI'yT IOBJHUATHL Ha IIOJACYET PE3YJIbTATOB. Taxxke CCPBUC
MIPEAOCTABIISIET LIMPOKUI NHCTPYMEHTAPUI /U1l OpraHU3alui XpPaHEHHs JaHHBIX, AaHAJIA3a
pe3yiabTaTOB, pACHpEACICHUsS YpPOBHEH JOCTyNa OpPraHMW3aTOpaMH TOJOCOBAHUS U
3¢hHeKTHBHOM KOMaHAHOU PaOOTHI.

JIro6oii nonw3oBatens, ucnonb3dys «KSU Feedback», numeer mpaBo pazpabotarhb
CBOHM COOCTBEHHEIE KpUTCPUHN OLCHHUBAHUA B aHKETAX, CO34aTb Ha HMX OCHOBC OIIPOCHI,
4YTOOBI B JAJIbHEHUIIIEM MOIYYUTh PE3YJIbTaThl 0OpaTHON CBSI3H.

KoMmmiekc cOCTOMT ™3 HECKOJNLKHX HE3aBUCHUMBIX MOI[y.J'IGI\/'IZ noacucreMa
reaepanuun OTYETOB U A0CTyIla K JAaHHBIM, ITOACUCTEMA YIHIPABJICHUS IMOJbB30BATCIIAMMU,
MOJICUCTEMa TIPOBENICHHSI ONPOCOB, TIOACHCTEMAa OpTaHW3alUM XpaHCHHsS JaHHBIX,
nojcucreMa 0e30MacHOCTH M KOHTPOJIs ypoBHE# foctymna (puc. 1). JIuna, oTBETCTBEHHbIE
3a paboTy C CUCTEMOM, MOJIYJaroT MpaBa Ha MCIOJb30BAHNUE TEX WJIM MHBIX KOMIIOHEHTOB,
a TaKk)Ke JIMYHOE MTPOCTPAHCTBO HA CEPBEpE.
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cepuca KSU Feedback.

Jlureparypa

[leryxoBa JI.€. Po3mupeHHs MOXJIMBOCTEH HaBYaJIbHOTO TMPOILlECY B yMOBax
1HpopMaLIiiHO-KOMYHIKallIiHOTO TmenaroriyHoro cepenosuiia / Ileryxosa JI.E. //
Indopmarriitni rexnosorii B ociti. —2010. — Ne6. — C.32 — 37.
CrnuBakoBckuil A.B. Apxutektypa ¥ (yHKIHOHAIBHOCTh MPOTPAaMMHOI0 KOMILIEKCA
«KSU Feedback» /A.B. CnuBakoBckuii, [I.A. bepe3oBckuii,
Nudopmanrionssie TexHonoruu B oopazoBanuu. —2010. — Ne5. — C.40 — 53.

AJITOPHTM ITOHCKA BBIITOJTHUMOH KOHBIOHKITHH H ETO

IBPUHCTHYECKHE YCOBEPHIEHCTBOBAHHUA
Tumodgeesn B.

Kuesckuii nayuonanvnwiii ynueepcumem umenu Tapaca [llesuenko

AHHoOTaumsa: [lpegnaraerca noaxod K pelleHnto 3agaymn  satisfiability modulo
theories He Tpebytowmii nonHoro noctpoeHust OH®/KH® ucxogHon dopmynbl,
UCMOSb3YIOWNIA pa3peLLatolLyo Npoueaypy ANs KOHBIOHKUMKU (hOpMyS NOrMYecKom
Teopun. [IOCTOMHCTBOM 3TOro noaxofa SIBASIETCS  COKpalleHWe obbema
noTpebnsemMoii MaMsaTM MNpU  peeHnM 3adayv  BbINOAHMMOCTU. [lpeanaraeMble
3BPUCTMKM, [JOMNOSHSIIOWME aNnroput™, MO3BOMSIOT CYLIECTBEHHO YCKOPUTbL €ro
paboTy Ha NPaKTUYECKMX NpUMepax.

KnioueBble cnoBa: BbINO/HUMMOCTb, paspellatrollas npoueaypa, 3AMMUHaLMS
kBaHTOpOB, satisfiability modulo theories.

1 BBenenue

3ajaya IPOBEPKU BBHIMOJIHUMOCTH Joruueckux Qopmyn (satisfiability problem)
SBJIIETCS OJHOM U3 NMPUKJIAJHBIX 33/1a4 B MaTeMaTH4eCKO Jioruke. B TepmMuHax nposepku
BBIIIOJIHUMOCTH MOTYT OBITb  CPOPMYITHPOBAHBI
MPOrpaMMHBIX M allapaTHBIX CUCTEM, 33Jayd TEOpUH TIpadoB, TEOPUH pPACHUCAHUH,
CTaTMYECKOT'0 aHaJNM3a, aBTOMAaTHYECKON TI'eHepally TeCTOB U Jp. PelieHune MHOTux u3
TaKMX 3a/1a4 MOXET ObITh NMPOBEICHO MyTEM MOCTPOEHHUS MPONO3UIIMOHAIBHON (OPMYIIbI

C.A. Twurenox //

HEKOTOphIE 3a/Jayu  BepuduKanuu
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U TIPOBEPKH €€ BBINOJHUMOCTH. Takas IpoBepKa, Kak M3BECTHO, sBiseTcs NP-momHOM
3a/1a4en, a JUIs ee BBIIIOJHEHUs, KaK IPaBWIO, UCIIOJIb3yroTCs Bapuaunu DPLL-anroputma
[1]. Tem He MeHee, 3ajaya IPOBEPKHU BBIMOJIHUMOCTH YacTO CTaBUTCA M Juis Oosee
BBIPA3UTENIbHBIX JIOTHYeCKUX Teopui (satisfiability modulo theories), Hexenu
MIPOIO3ULIMOHANIbHAS JIOTHKA. B 4acTHOCTH, BO3HMKAaeT MOTPEOHOCTh B pa3pelIaroIInX
npouenypax (decision procedures) it ¢GopMya TEOpPUHM HEUHTEPIPETUPOBAHHBIX
GyHKIMM ¢ paBeHCTBOM [2], TuHEHON apudMeTuku Haja uenbiMu yuciiamu [3], dopmyn
TEOPUU PEKYPCHBHBIX THUINOB MaHHBIX [4], maccuBoB [5] m nap. Kak mnpaBwmio, mis
KOHKPETHOM JIOTHYECKOM TeopuM 3ajJada MPOBEPKU BBINOJHUMOCTH KOHBIOHKIIUU
aToMapHbBIX (OPMYIT TEOPHH XOPOIIIO U3ydeHA, U JUIS €€ perieHuss UMeroTcs 3P heKTUBHBIE
anroput™mel. Tak, a1 Qopmyn JMHEHHOW apudMETUKH HaJ LEIbIMH YHUCIaMU C
oTHomeHueM mopsiaka (apudmernku [IpecOyprepa) B kaduecTBe mpuMepa pa3peiiaronei
MPOLEAYPbl MOKHO MPUBECTU aJalITUPOBAHHBIN JUISI LIETIOUNCICHHON apu(METUKU METO]T
ANMMHUHALMKA KBaHTOpoB Dypbhe-MolkuHa, peanu3oBaHHbIM B Oubnumoreke Omega [6].
[TockonbKy B JTaHHOM Cilydae 3ajauya peniaercs i KOHbIOHKLIUU JIOTUYECKUX (opMyd,
cllabblM MECTOM TMOJOOHBIX pa3pellialoluX MpoLenyp SBISETCS HE0O0X0AUMOCTh
MIPUBEACHUS UCXOAHOU (OpMysbl K JAU3BbIOHKTUBHON HOpMalibHOH (hopme. Ha mpaxTtuke
3T0 00yClaB/IMBAaeT KaK BpEMEHHbIE 3aTpaTbl, TaK M 3arpaTbl [0 MOTPEOJIECHUIO
ONEepaTUBHOM maMmsATH, T.K. B oOuiem ciydae, noctpoeHue JJH®P skcnoHeHIuanbHO
yBEeIUYMBaET pasMep (GopMyinbl, a 3HAYUT, U OOBEM MaMITH HEOOXOIUMBIA ISl €€
XpaHEeHUS.

OpHMM W3 COBpPEMEHHBIX IOJAXOJOB K pemnieHuro 3anadu satisfiability modulo
theories (SMT), sBnsiercs meromonorus DPLL(T) [7]. Ona ocHoBaHa Ha KOMOWHAITMU
obmero DPLL anropurmMa u paspemarouieil mpoiuenypsl (cosiBepa) Ais KOHKPETHOM
nmoruueckoit Teopuu 7. Ilpu Takom moaxone, COJNBEP MPEACTABISAET COOON peaTn3aiuio
HECKOJIbKUX allTOPUTMOB, OJHUM U3 KOTOPBIX SBIISETCA aJITOPUTM  IPOBEPKU
BBINIOJIHUMOCTH KOHBIOHKIMHU (opmyn Teopuu 7, a ucxonHas Gopmyia MPUBOAUTCA K
KOHBIOHKTMBHON HOpMalibHOHM ¢opme. B naHHOM nokinaze mpesuiaraercss MOAXOJ, HE
TpeOyromuii  nosHoro moctpoenus JHDO/KH®, wucnons3yromuii pasperaronryro
NpoUeaypy MJis KOHBIOHKIMM (OpPMYyN JIOTMYECKOW Teopuu. JlOCTOMHCTBOM 3TOrO
MOAX0/1a SIBISIETCSl COKpallleHHe o0bema MOTpeOsiseMOd MaMsITH IMpH PEIIeHUU 3ajaud
BbINOJIHUMOCTU. [Iperaraemple 3BpUCTUKH, JIONOJHSIOIIUME aJIFOPUTM, TO3BOJISIOT
CYIIECTBEHHO YCKOPUTH €ro padoTy Ha MPaKTUUYECKUX MpUMepax.

2 Ilpennaraemblii MeTOX

Cyrp moaxoda COCTOMT B IIOMCKE BBIMOJIHMMON KOHBIOHKLIUU JINTEPAIOB
(mpenuKaToB), SIBISIOMICHCS WMIUIMKAHTOW wuCxoaHOW ¢opmynsl. Ee oOnapyxkeHue
CBUJIETEIBLCTBYET O BBIIOJHUMOCTU HCXOJHON (QOPMYINbI, a €ClIM TaKyl KOHBIOHKIIHIO
HalTH He yaaercs, TO M UcxoaHas ¢opmyna He BbimoiaHuMa. [nst storo ¢opmyna
MIPEJICTABIsIeTCSl B BHJE JE€peBa, BEPUIMHAMH KOTOPOIO SIBJISIOTCS MHOXECTBEHHbIE
ornepanuy KOHBIOHKUMU (&) U IU3BIOHKIUHU (V), a JUCTaMH — IpPEIUKaThl JIOTMYECKON
Teopun MO0 MX OTpHULAHUS. MHOKECTBEHHOCTh MOJYEPKHUBAET TO, YTO KOJIUYECTBO
apryMEeHTOB oOIlepallud (apHOCTb) HE OrPAHMYMBACTCS, a MOPSIOK AapryMEHTOB HeE
ycranaBiauBaercs. C Kaxaou (V) — BEPIIMHON aCCOMMUPYETCS WHIACKC, ONPEACIISTIONINI
OHOTO U3 ee NOoTOoMKOB. KoMOuHamus 3HadeHH BceX HHIEKCOB (V) — BEpPILIMH
OJIHO3HAYHO OTpEJENAeT KOHBIOHKIMIO MPEIUKATOB, KOTOPasl MPOBEPSETCS Ha MpeIMeT
BBINIOJHUMOCTU. Ha MHO>XKeCTBE BO3MOXKHBIX KOMOMHALIMI BBOJUTCS JTUHEHHBIN MOPSAOK,
COIMJIaCHO  KOTOPOMY  MPOU3BOJAUTCS  IOCJIEAOBATEIbHBIA  MOUCK  BBINOJHUMOM
KOHBIOHKIIHH.
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[Ipu »TOM, IS COKpamIeHHWsS TIIOWCKA, KaXIas HEBBINIOJIHUMAS KOHBIOHKIIHS
AHATM3UPYETCsl C IENBI0 HAXOXKJCHHS NMPOTUBOPEUYMNBOTO TIOJMHOXKECTBA €€ JIUTEPAJIOB.
3amada cOCTOUT B OOHAPY)KEHHWU MPOTHBOPEYHBOTO MOJMHOKECTBA, BCTPEUAIOIIETOCS B
KaK MOYHO OOJIbIIIEM YHCIIe KOHBIOHKIUH ellle He MPOaHATN3UPOBAHHBIX, B COOTBETCTBHH
C TIOPSIKOM WX paccMOTpeHHs anroputMmoM. I[locie BbIAeTCHHS TaKkoro MOIMHOXKECTBA,
9acTh KOHBIOHKIIUH yIaeTcs OTOpPOCHTh, KaK 3aBeIOMO IMPOTUBOpPEYMBEIC. JJaHHBI METO
MOJKET TaKKe TNPUMEHATHCS TpPU SIMMUHAIMKA KBAaHTOPOB B (OpMyJaX aHaJIOTHYHBIX
JIOTHYECKUX TEOPHIL.

3 DKcnepuMeHThI

Bbuto mOCTpOoeHO TpW BapHaHTa peajHM3aluy MPeIaraeéMoro TMOAX0Ja, KOTOpPbIE
OTIMYAINCh CIIOCOOOM BBEJCHHS JIMHEHHOTO TMOpPSAIKAa Ha MHOXKECTBE BO3MOYKHBIX
KOHBIOHKIIMH, pacCMaTpHUBAeMbIX allTOPUTMOM. Bapuanuu anroputma ObLTH ONpOOOBaHBI
Ha Jorg4eckux ¢Gopmynax, B3SATBIX M3 o00nacTu BepuduKanuu TpeOOBaHUM K
nporpaMMHBIM cuctemaM. Ilpu aHanmu3e 3(QQEKTHBHOCTH TMOJNYYECHHOTO aJTOpPUTMA
OIIEHUBAJIOCh COOTHOIIIEHUE YHCIIA TOTIOJTHUATEIBHBIX BRI30BOB pa3pelIaromieii mporeaypsl
M KOJIMYECTBO OOHApPYXEHHBIX MPOTUBOPEUYHUBHIX KOHBIOHKTOB MCXOIAHOHM (hopmyubl. Jlis
nyqmeil u3 Moaudukanuii ObIITM TOJTYYEHBI CICAYIOIINE PEe3yIbTAThI: IS BBITIOJTHHUMBIX
(dhopMysT YMCIIO BBI30BOB pa3pemiaronieid mpoueaypsl coctaBimsuio 1,8% oT obmero yucia
KOHBIOHKTOB B JIH®, nns HeBbIMOAHUMBIX Gopmyn — 3,6%, 4TO CBUAETEILCTBYET O
CYLIECTBEHHOM BJIMSIHUM 3BPUCTHK Ha 3¢ (EeKTHBHOCTh airoputMa B ueiaoMm. be3 yuera
CJIOHOCTH MCIOJIb3YEMOM pa3peniaroiiei npoenypsl, B 00LIEM Cilydae MOXKHO TOBOPUTH
00 3KCIOHEHIMAIBbHOH (II0 YHCITy aTOMapHbIX GOPMYJ B UCXOAHOU (opMysie) BpeMEHHON
CJIIO)KHOCTH QIrOpUTMa, M O JIMHEHHOM CJIOXKHOCTM IO mnamsAtu. M3-3a orcyrcTBUA
HeoOxonuMocTH npeasaputenbHoro mnoctpoerus JH®O/KH® ucxomHoit  ¢opmysl,
(dakTuyeckue 0ObeMbI HCIIOIb3yEMOI ONEPATUBHOM MaMATH BO BpeMsl pabOThl alroputMa
ObuIM He3HauuTenbHbIMU. [lokazarenu 3peKTUBHOCTH Pa3IMYHbIX CIOCOOOB peanu3alun
MOAX0/la OTJIMYAKOTCS, MO3TOMY BOIpOoC 00 3((HEKTUBHOCTH KOHKPETHBIX peaju3auuid
3aCIyKUBAET OT/IEIbHOIO UCCIIETOBAHUSI.
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IHO®OPMALTHHO-AHAJTITHYHA CHCTEMA YIIPABJIIHHA
HABYAJIBHUM IIPOLJECOM BH3

Tpuyc 0. ', Crenenko I. |, Tepacumenxo I. ', I'punenko B. 2

1 « « . « .
q@pKCleKuu ()epofcaeﬁuu MEXHOJNI0CIYHUU YHI6EpCcUmen
2 « . « .
q@pKCleKuu HAYIOHANbHUU YHI6epcumem

AHoTauis: Po3rnagaloTbCs KOHUENTYyanbHi niaxoan A0 CTBOPEHHS iHgopMauiiHo-
aHaniTUYHOI  CUCTeMM  ynpaBAiHHS  HaBYanbHMM  npouecom BH3, B skin
BMKOPUCTOBYIOTbCS  CydacHi MeToaM MpUMHATTS  pilleHb Ta  iMiTauilHOro
MOZEeNoBaHHS, web-TexHonorii. OCHOBHUMU KpuTepismMmM BMOOpY 3acobiB po3pobku
CUCTEMU €: BIAKPUTICTb, H6E3KOLITOBHICTb, NPOCTOTa 3aCTOCYBaHHSA Ta He3aNeXHICTb
BiL CUCTEMHOro MpOrpamMHOro Ta amnapartHoro 3abesnedyeHHsi. ObpaHa TexHosnoris i
camMa CUCTEMa 3aA0BOSbHSIE TakMM BMMOraM, §IK: Opi€HTaUis Ha HauioHanbHi 1
MiXKHapoAHi CTaHAapTy y ranysi BUMLLOI OCBITW, OOTPUMaHHS CepBiC-OPiEHTOBAHOI
apxiTekTypu, 3abe3neyeHHs cTabinbHOI poboTH i3 3HAYHOK KiNbKICTIO KOPUCTYBauiB,
NIATPUMKA YiTKOro po3nodisly npaB KOPUCTYBayiB Ha OAepXaHHA Ta 3MiHu
iHbopMaLiMHMX pecypciB, 3abe3neyeHHst MoAyNbHOCTI KiHLIEBOro NpoAyKTy Ta Moro
34aTHOCTI A0 iHTerpauii B kopnopaTueHy iHdopMauiiHy cuctemy BH3.

KnwouoBi cnoBa: iHdopMauiiHo-aHaniTMuHa cuctema, Mepexi [etpi, web-
TexHonoril, BuLa LWKona.

[ndopmaTu3zaniis BUIIOT OCBITH — CYKYIHICTh B3a€MOIIOB'SI3aHUX OpraHi3aliiiHux,
YIPaBIIHCHKUX, €KOHOMIYHUX, HAYKOBO-TEXHIYHUX, HABYAJIbHIX, BUXOBHHUX MPOIIECIB, 1110
CHPSIMOBaHI Ha CTBOPEHHS YMOB JUIsl 3310BOJIEHHS 1H(OPMAaLIHHUX NOTPed BCIX yYACHUKIB
OCBITHBOTO TIpoliecy (CTYAEHTIB, BHKJIanayiB, cniBpoOIiTHUKIB BH3), po3Butky ix
IHTEJICKTYaJIbHOTO TOTEHINIaly, camopealizaiii 1 caMOBIOCKOHAJIEHHs, Ha 3a0e3TMeUYeHHS
MIATOTOBKM IO TOBHOIIIHHOI Npo(eciiiHol AisJIBHOCTI 1 KUTTA B 1H(OpMaIiiiHOMY
CYCHUIbCTBI Ha OCHOBI CTBOPEHHS, PO3BUTKY 1 BUKOPUCTaHHS CydacHUX 1H(opmarlliiiHo-
KOMYHIKAI[ITHUX CHCTEM, MEpeX, pecypciB Ta TexHoJjorii. [Ipobnema iHpopmaTuzaii —
LI€ CTPWXKEHb, HABKOJIO SIKOTO CBHOTOJHI IMOBHHHA OyayBaTucs BCS CUCTeEMa poOOTH
cyuacHoro BH3. Po3B’s3anns 1i€i mpoOiemMu HalacTh MOKJIMBICTh BUKOHATH 3aMOBJICHHS
1HpOpMaLITHOTO CYCHUIbCTBA Ha MiArOTOBKY (DaxiBLiB, SKI CHPOMOKHI Ha Cy4acHOMY
PIBHI 3aCTOCOBYBATH 1H(POpPMAaLIITHO-KOMYHIKAI[1I{HI TeXHOJIOr1] y npodeciiiHiil qisIbHOCTI
Ta NOBCSKJICHHOMY >KUTTI.

OpHuM 3 WUIAXiB BUpilmieHHs mpoOiemu iHdopmarusanii BH3 € crBopenns
1HGOpMaLIiHO-aHATITUYHOT CUCTEMH yIpaBiiHHSA HaBuaidbHuUM mpouecom (IAC VYHII)
BH3, mo € cknanoBoro 1nudpoBOro yHIBEpCUTETY 1 HAJAaCTh MOKIIUBICTh: aKTUBI3YBaTU
BUKOPHUCTAHHS HAssBHUX 1 CTBOPEHHS HOBUX aKTyaJIbHUX 1 SKICHMX OCBITHIX Ta HAYKOBHX
pecypciB; PO3MIMPUTH AOCTYI 10 LUX PECypCiB CTYAEHTaM, BHKJIagadyaM, IMpaliBHUKaM
OpraHiB yIpaBJiHHS OCBITU 1 HAyKd, TPOMAJCbKUM OpraHizalisiM, HIIMPOKOMY KOJy
KOPHUCTYBauiB; CTBOPUTH OpraHizaliiiHy 1 TEXHOJOrYHy ©0a3y /i BIPOBaKEHHS
TEXHOJIOTIM €JIEKTPOHHOTO HaBYaHHs B TPAAUIIIHWNA HAaBYAJbHUW TPOIIEC, a TaAKOX IS
JUCTAHLIHHOTO, €JIeKTPOHHOro 1 MoOulbHOro HaBuaHHs y BH3; 3HM3uTH BuTpatu Ha
OCBITHI NpOLIECH; MIJBUIIUTU piBE€Hb NpOQeciiiHOI MIATOTOBKU CTYIEHTIB BCIX (opm
HaBYaHHS; 3a0e3MeunuTH 3arajlbHUi JOCTYN A0 OCBITHIX 1 HAYKOBHMX PECYPCIB IIHPOKHUX
BEPCTB HACEJICHHS; TOKPAIIUTH TpoIllec B3aemojii MK miapo3auviamu BH3, iHmmmMm
OCBITHIMM Ta HayKOBHMHU YCTaHOBaMH; MIJBUIIUTH €(PEKTUBHICTh HABYAHHSA CTYJEHTIB 1
MPOAYKTUBHICTH Tpami  MpodecopchKO-BUKIAMAIBKOTO  CKJIaay; CTBOPHTH  €IUHY
wiatrGopmMy JUid HaJaHHS OCBITHIX HOCHYr; 3a0€3MEeYUTH MIpPO30pICTh Ta IHBECTULIIHHY
npuBabnuBicte BH3; migBuIMTH piBEHb KOHKYPEHTOCIHPOMOKHOCTI BUITyckHMKIB BH3
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Ha pUHKY mpaii; iHTerpyBatucsi BH3 y perionanpHui, HalioOHaIbHUN, €BPOTICHCHKHUM 1
CBITOBHI1 OCBITHHO-HAYKOB1 IPOCTOPH.

[IpoBenenuit aHamni3 ICHYIOUMX BITUM3HIHUX 13apyOLKHUX 1HQOPMALIMHUX CUCTEM
ynpasiiaas BH3 (nuB., nanpuknag, [1]-[3]) mokazas, mo:

—ICHYIOYl CHCTeMH He 3a0e3IedyloTh Ha MOTPIOHOMY piBHI 3BOPOTHIN 3B’SI30K B
CUCTeM1 YIpaBJIIHHA HaBuajibHUM npouecom BH3, mo € HeoOXigHOIO YMOBOIO
MOKpPAILEHHS! HaBYAJIILHOTO MPOLECY Ha PIBHI SIK OKPEMOi JUCLMIUIIHYU, TaK 1 HAaBYAJIbHUX
nigposauiis BH3;

—y IUX CHCTEMaxX TMPAKTUYHO BIICYTHI 3aCO0M MOJICIIOBAHHS HABYAIBHOTO
npouecy, skl 0 HajaBaJld MOXJIMBICTh Ha OCHOBI JIaHUX PO Pe3ylbTaTH HABYAJIbHOL
JISUIBHOCTI CTYAEHTIB, MPOQeCciifHOl AISUIbHOCTI BUKJIa1adiB, (YHKIIOHYBAHHS HaBYAJIbHUX
nigpo3autie. BH3 onTumizyBatu mnapaMmeTrpu opraizamii 1 KOHTPOJIIO HaBYaJIbHOIO
MpoIIeCy, MPOTHO3YBaTH IMOKA3HWKHW YCIINTHOCTI 1 SKOCTI HAaBYaHHs, a TaKOX pPIBCHb
npodeciiiHOi MAroTOBKY MailOyTHIX (PaxiBIIiB Y pi3HUX raiy3sx JIFOJChKOI JISTIBHOCTI;

—HaiOubm nomupeHi IAC ynpasninag BH3 e komepuiiHumu npojaykramu, 3
aHTJIOMOBHUM 1 POCIMCBKOMOBHHMM IHTepdeicoM, BUMAraloTb HasBHOCTI JII[€H30BAHOTO
MPOTPAaMHOTO Ta amaparHoro 3a0e3MedyeHHs BHUCOKOI BapTOCTI 1, SK MPaBWIO, HE
BpaxoBYyIOTh cieliudiku ykpaincekux BH3.

Y  nOpoekTi, U0 TNPOTOHYETHCS, BpaxoOBaHI 3a3HAYEHI BHUIIE HEIOJIKH,
BHKOPHUCTOBYIOTHCSI Cy4acHI METOJM MPUUHATTS PIIEHb Ta IMITAIITHOTO MOJIETIOBaHHS,
web-TeXHOJIOr1i, TPU IbOMY OCHOBHUMU KpUTEPIIMH BUOOPY 3ac00IB CTBOPEHHS CUCTEMU
€: 8IOKpumicms, 0OE3KOUIMOBHICMb, NPOCMOMA 3ACMOCY8AHHA MA HE3AIeHCHICMb Bi0
CUCMEMHO20 NPOCPAMHO20 ma anapamno2o 3abe3neyenns. KpiM Toro, oOpaHa TEXHOJIOTILS
1 cama cucreMa OyayTh 3aJJOBOJIbHATU TAKUM BUMOTaM:

—Opi€eHTallls] Ha HaI[lOHAJbHI ¥ MDKHApOJHI OCBITHI CTaHJAPTH y Tajy3l BHUILOL
OCBITH;

—JIOTPUMAaHHS CEPBIC-OPIEHTOBAHOI apXITEKTYpH;

—3a0e31neueHHs cTabuIbHOT pOOOTH 13 3HAYHOIO KUIBKICTIO KOPUCTYBAYIB;

—MITPUMKA YITKOTO PpO3MOAUTY IpaB KOPUCTYBadiB Ha OJEpXKaHHSA Ta 3MIHU
1HpOpMaLIiHUX pECypCiB;

—3a0€e31eueHHs] MOAYJIbHOCTI KIHIIEBOTO MPOIYKTY Ta HOTro 31aTHOCTI 10 IHTerpariii
B KOprHopaTuBHY iH(popmMauiiiny cuctemy BH3.

BpaxoByroun Te, mo [AC — ne «yacTuHa nporpamHoi MiATPUMKHU iH(opMaIiifHOT
1HpacTPYKTYpH oprasizaiii, ujo 3ade3neuye creriajibHi 3a1a4i kepyBanus» [1, 110], no
cknany IAC YHII, mo po3pobmsiersest B YATY 3a yuacTio aBTOpIB, BXOIATH:

—MiJICUCTeMH 30MpaHHs, 30epiraHHs, pearyBaHHs 1 apXiByBaHHS JaHUX;

—nigcucteMu 3a0e3nedeHHs 1H(oOpMamiiHOI B3aeMOJli B AUIOBHX IpoIlecax
(mpo1ieci ynpaBiiHHS, HAaBYaJIbHOMY IPOLEC);

—aHaJIITUYHI IT1ACUCTEMHU;

—I1JICUCTEMH MOJIEITIOBAaHHS HABYAJILHOTO MPOLIECY;

—M1JICUCTEMH MIIATPUMKHU IPUHHSTTS PilLICHb.

3okpema, ananimuyni niocucmemu IAC 0ynyTh 3a0e3neuyBaTu:

—aHaJI13 HaBYAJIbHUX IUIaHIB Ta iX YJ0CKOHAJICHHS;

—pO3paxyHOK HAaBYAIHLHOTO HaBaHTAXXEHHS Kadeap 1 BUKIaIadiB;

—aHaJ13 MOKa3HUKIB €pEeKTUBHOCTI poOOTH HaBUaIbHUX Miapo3au1ie BH3;

—aHaJII3 YCHINTHOCTI 1 SIKOCT1 HAaBYaHHS CTYACHTIB MO (haKyabTeTax, B IIUIOMY IO
BH3;
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—aHaji3 BIUIMBY HOBHUX CIOCOOIB yIpaBiiHHA HaB4YajJbHUM mpouecom BH3 Ha
€(eKTHUBHICTh HABYAJILHOTO MPOIIECY;

—(popMyBaHHs pO3KJIaAy 3aHATh 3 YpaxXyBaHHSIM KOHTHHIE€HTY CTYJIEHTIB, HAsIBHOTO
podecopcbKo-BUKIIAAIILKOTO CKIaly Ta ayaquTopHoro ¢pouay BH3;

niocucmemu niompumxu nputinamms piwens 1AC OyayTb 3a06e3medyBar:

—MpPUNHATTSA pIIEHb [[0JI0 YIpPaBIIHHA HAaBYAJbHUM IIPOLIECOM HAa OCHOBI
pe3ynbTaTIiB PI3HUX BHUJIB KOHTPOJIO Ta pE3yJdbTaTiB MOJCIIOBAHHS HABUYAIBHOTO
IpoLECY;

—TPUIHATTS PIIEHb 100 HABYAJILHOTO HABAHTAXKEHHS Kadeap 1 BUKIIaIaviB;

—TPUAHATTS PIIEHb MOA0 NUISXIB MABUIICHHS €(DEKTUBHOCTI pOOOTH HABYAITBHUX
nigposauiis BH3;

—TPUAHATTS PINICHh OO0 MIABUINEHHS SKOCTI HAaBYAaHHSA 1 HAJ@HHS OCBITHIX
MTOCJIYT.

Po3poOka 1 BnpoBamxkenHs IAC ynpaBiiHHS HaBuanbHUM mpouecom BH3 Oyne
cupuatd OuteIl mupokomy BukopucTtanHio IKT y Bumiii mikosi, CTBOPEHHIO €IMHOTO
1HQOPMaLIHHOTO  OCBITHBOIO  CEpPENOBHUINA JUId IIUPOKUX BEPCTB  HAceJeHHS,
JeMOKpaTu3aii 1 BIJKPUTOCTI BHUINOI OCBITM B YKpaiHi, a TakoX Iii IHTerpauii y
€BPOIENCHKUI 1 CBITOBUH 1HQOPMAIIIHI TPOCTOPH.

Jliteparypa

1. CniBakoBcbkuit O.B., ®@enoposa f.b., I'mymenko O.0., Kynac H.A. Ympasninas
1HGOpMaLIHUMU TEXHOJIOTIIMM BUIIMX HaBUAJIbHUX 3akiaaiB: HaBuanpHuil NOCiIOHUK.
Bunanns tpere, nonosuene. — Xepcou: Ainant, 2010. — 302 c.

2. TuxonoB A. H. Hcnonp3oBaHue aBTOMAaTH3UPOBAHHBIX CHUCTEM YIPaBJICHUS B
NESITeIbHOCTH  YYPEXKJICHUHW  BBICHIETO MPOPECcCCHOHAIbHOIO  00pa3oBaHUS B
Poccuiickoit denepanunu (ananuruyeckuit 063op) / Croaspos 1.10. — M.: ®T'Y 'HUU
UTT «Uupopmukay, 2009. — 96 c.

3. VYmpaBieHue B BBICIIEH IIKOJE: ONbIT, TPAJAWLUHU, MEPCHEKTUBBL. AHATUTUUYECKHM
noxnan / @ununmos B. M., Arpanosud b. JI., Apxxanosa . B. — M.: Jloroc, 2005. —
541 c.

BEBIHAP AK TEXHOJIOI'ITA HABYAJIBHOI'O CIIIBPOBITHHIITBA
YYHIB I BYUTEJIIB CEPE/IHIX LIKLT

Mapenko B.
Inemumym inghopmayitinux mexnonoeii i 3acooie nasuanns HAIIH Ykpainu

AHoOTaUiA: Y cTaTTi aHani3yloTbCa ANAAKTUYHI MOX/IMBOCTI 3aCTOCyBaHHS BebiHapis
Ans peanisauii HaBYanbHOrO CMiBPOBITHMLUTBA YYHIB | BUMTENiB CepeaHix LuKin.
O6rpyHTOBaHO BM3HayeHHst BebiHapy | po3rnsHYTO 1Moro  yHKUiOHanNbHI
0Ccob6nMBOCTI. BUsSiBNEHO NpakTU4Hi 3aBAaHHA, sKi NOTpebytoTb po3B’A3aHHA Nig yac
3anpoBahKeHHs BebiHapiB Y HaBYaNbHUIA NPOLIEC CEPeaHbOI LIKOSN.

KniouoBi cnoBa: BebiHap, BipTyanbHWI Kac, HaBYanbHe CriBpobiTHULTBO,
cucTemMa KoMM'toTepHOI NIATPUMKM CriNIbHOMO HABYAHHS.

OcTaHHIM 4YacoM YyBary JOCHIJHHKIB BcC€ OUIbllle€ NpUBEPTAE HABYAHHA Y
CHIBPOOITHHUIITBI 3 BUKOPUCTAHHSM KoMI'toTepHUX TexHousorii (Computer Supported
Collaborative Learning — CSCL), mo Mose 3a0e3neYrTH MOTUBAITIIO U1 TUX Y4YHIB, sIK1 HE
3alliKaBJIeH1 B OBOJIOJIHHI CHUCTEMOIO 3HaHb 3a JIONOMOIOI0 TPATUIIMHOIO HaBYAHHS.
OpHi€ro 3 TEXHOJIOTIH IPyNoBOT B3a€EMO/I1 Cy0’€KTIB HABYAJIBLHOTO MPOLIECY, sKa 00’ €AHYE
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BCIX YYaCHHKIB B €JJUHE 1HPOpMalliiiHe cepeoBHILE, € BeOiHap. 3aCTOCYBaHHS BEOIHAPIB Y
CepelHIi IIKOJI MOXE€ JaTh MO3UTHUBHUN MenaroriyHuil egexr, npore HeoOXiaH1
I'PYHTOBHI1 JJOCIIIJKEHHSI 111010 METOIUK iX 3aCTOCYBAaHHS Y HABUYAJIbHOMY IPOIIECI.

Mera Hamoro JOCHIDKEHHS — MpoaHali3yBaTU JUIAKTUYHI MOKJIMBOCTI
BeOIHApPIB K TEXHOJIOTI MEPEKEBOro KOJabOpaTWBHOIO (CHUILHOTO) HAaBUYAaHHS Y4YHIB
CEpPEIHBO1 IIKOJIH.

JUig nocsrHeHHsI 1€l METH HaMU TNPOBEACHUN aHalll3 HAyKOBHUX Ipallb, SKHM
[I0Ka3aB, 110 MOHATTS BeOiHapy (BiA aHri. web+seminar, webinar) morpedye yTOUHEHHS.
VYpaxyBaHHs IHTE€pECIB HALIOTO JIOCHIIPKEHHS Ta y3araJlbHEHHs Pe3yJbTaTiB MOINEPEeaHIX
HAayKOBUX TMpallb Ja€ MOKJIUBICTh BBaKaTH BeOIHAp TEXHOJIOTIEI0, fKa mependadae
MIPOBEJICHHS IHTEPAaKTUBHMX 3aHATh Yy BIPTyaJlbHOMY KJaci, 10 HaJae HEOOXiTHUMN
GyHKIIOHAN JUid JAMCTAHUIMHOTO KojJabopaTMBHOrO HaBuaHHsA YyuHiB. Ilpu mpomy
BipTyanbHuil kmac (virtual classroom software) — me mnporpamHe 3a0e3meueHHs, SKe
MOJIEJIIO€ CepEeOBHILE PEATIbHOI KJIAaCHOT KIMHATU B Mepexi [HTepHerT.

BaxxnuBoro mnenaroriuHor0 mpoOIeMOI0 BUKOPUCTAHHSI BIPTyaJIbHUX KIAciB Y
3aKJIajlaX OCBITH € BU3HAYEHHSI YMOB, SIKl 3a0€3M€4ylOTh aKTUBHY [IISUIBHICTH YUYHIB Yy
BeOIHapi, 110 CYTTEBO BIUIMBAa€ Ha sAKicTh HaBuaHHs. Ha nymky €. IlIBenke, oxaHiero 13
TakUX YMOB € Oe3mocepeiHs ydacTb IIKOJISAPIB Yy IOCTAHOBLI LUIEH BHUKOPUCTaHHS
BIPTYaJIbHOT'O KJlacy, 0OrOBOpEHHs ClieHapito BeOiHapy, IpaBmil chiBmpari Toupo [2, c. 33].
AXTUBI3aI1I0 B3a€EMOJIIi YUHIB MDK 0000 3abe3neuye TakoX MpoOJieMHE HAaBYaHHS, SIKE
nependayae aiajaor, CuuibH1 MIpKyBaHHS, JOCIIIHY pOOOTY.

Posrnssnemo  peanizamito THNOBUX (YHKIIOHAJIBHUX OCOOTMBOCTEH CHUCTEM
KOMIT FOTepHOI miaTpuMku critbHOTO HaBuaHHsa (CSCL) y BeGiHapi, 1m0 MpOLTIOCTPOBAHO
y Tabmumi 1.

Tabmuus 1.
IlopiBusiibHa xapakTepuctuka CSCL i Bebinapy

®yukuii cucrem CSCL IncTpymenTn Bebinapy

3acobu KOMyHIKaIIiHOT B3aeMoii (TEKCT, ToJIoC,

. 4arT, BiZIcO- 1 ayJiI0KOH(pEpeHIlil
B111€0) e YA (bepern

CrnubHUI poO0YHii POCTIp, B IKOMY Y4HI
BUKOHYIOTh IIPOEKT 200 JOCIIKYIOTh 33/1aHy

BIpTYyaJlbHHI Ki1ac
npobaemy

ABTOoMaTH3allls YIPaBIIHHS HaBYaJIbHUM MPOIIECOM
(bopmyBaHHS TPyII, MPEACTABICHHS HABYAIBHUX

BIJICYTHI
3aB/aHb, CLieHapii HaBYaHHS)
3anmc pe3ynbTaTiB CIUIBHOI POOOTH ' '
1o 6a3u JaHHX BIICYTHI

[IpencraBneHHss HEOOXITHUX HABYATBHUX

rab MYJIbTUMEIIIHA TIPEe3eHTAIlis,
MaTepiaiiB

JIEMOHCTpAIlisl B1I€OPOJIHKIB,
0oOMiH (¢aitnamu, BeO-Typu

SAx BuaHO 3 Tabnuii 1, TexHoIO0TIs BEOIHAPIB HE 3a7a€ CIICHAPII0 HABUYAHHS, TOI K
y cucreMax MIATPUMKH CIUIBHOTO HaBUYaHHS peai3allisi Takoro CLEHapilo 3a3BUyail €
BOymoBaHoto B iHTepdeiic [1]. 3Baxkaroun Ha 1€, TOPSAOK (HOPMYBaHHS TPYII, XapaKTep
B3a€EMOJIT 1 CIIBpOOITHULTBA YYHIB y BeOIHAapl MarOThb OYTH OpraHi30BaHl BUHUTENIEM.
3anexHO Bl HaBUaJIbHOI METH, IS il JOCATHEHHS MOXYTh OYTHM BHUKOPHUCTaH1 pi3HI
crocoOu opranizaiii B3aemoaii y4HIB MDK C0000, 30KpeMa JHMCKYCis, KpYIJIMA CTLI,
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MO3KOBMH LITYpM, JIIJI0OBa I'pa, aHalli3 KOHKpeTHUX cutyauiil Tomo. Kpim nporo, mia yac
IIpoBeJIeHHSI BeOiHApy MOXIIMBE BUKOPHCTAaHHSA «KIMHAT npopuBy» (breakout rooms) —
BIpTYaJlbHUX KIMHAT AJi1 poOOTH 3 rpynaMu. BuuTenb Moxke BUKOPUCTOBYBATH Liel 3aci0
JUTsl pOOOTH B HEBEJIMKUX Tpymax abo nmapax. [Ipu mpoMy KOXKHY TaKy Tpymny BiH pO3MIIIye
B OKpEMY BIpTyalbHY KIMHATY.

Takum 4rHOM, TEXHOJIOTIS BeOIHAPIB Ma€ 3HAYH1 TUJAKTUYH1 MOXKJIMBOCTI Ta HAJIa€
JOCTaTHRO NOBHUM (YHKIIOHAN s peanisanii KojabopaTMBHOTO HaBYaHHSA YYHIB
cepenHboi mkonu. OfHak, y Mpoleci 3anpoBaKeHHs L€l pOpMU HaBUYaHHS BHUHUKAE
KOMIUJIEKC 3aBJlaHb, HAa BHpIIIEHHA SKUX JOLUUIBHO CHPSIMYBaTH IOJajibllll HayKOBI
MOIIYKU: BJOCKOHAJEHHS BIINOBIAHUX HPOrpaMHUX 3ac0o0iB BIPTyaJlbHOTO KJjacy,
OpPIEHTOBAHMX Ha Cy4YyaCHY UIKUIbHY OCBITY, pO3pOOJIEHHS BIAMOBIIHUX METOAMK
3aCTOCYBaHHs BEOIHApIB MiJ Yac PI3HUX €TaliB HaBYaJIbHOIO IPOIECY; OpraHizais
KOJIEKTUBHOT HaBUaJIbHOI poOOTH y BeOiHAPI.

Jliteparypa
1. Mopozos M.H. Cucrembl CcOBMECTHON yueOHOH JeATEJIbHOCTH Ha OCHOBE
KOMITIbIOTEpHBIX cerell [Enexrtponnuii pecypc] / Moposzos M.H., T'epacumo A.B.,
KypnatomoBa M.H. // OGpa3oBarenbhble TexHOI0rHH U obmectBo. — 2009. — T. 12, Ne
1. — Pexxum noctymy 1o xkypH.: http://ifets.ieee.org/russian/periodical/journal. html.
2. Virtual classrooms in educational provision: synchronous elearning systems for
european institutions / [D. Keegan, E. Schwenke, H. Fritsch and others]. — Zentrales
Institut fiir Fernstudienforschung, 2005. — 150 s.

10 MOJAE/IOBAHHA ITPOLECIB Y HABYA/IBHUX 3AK/IA/TAX I3
BHKOPHCTAHHAM METOJOJIOTIH IDEF

Yekypin B. %, Ocrpeii 0.’
TTwemumym npuxnaonux npobnem mexanixu i mamemamuxu im. A.C. Iliocmpueaua
HAH Ykpainu
?Hayionanvhuii yHigepcumem «JIvgiscoka nonimexuHikay
? Bonuncokuii nayionanshuii yHigepcumem imeni Jleci Ykpainuku.

AHoTamiss. [lonoBiagb NpPUCBSYEHA BMBYEHHIO MOXJ/IMBOCTEN  3aCTOCYBaHHS
metoponorin  IDEF pana  MopenoBaHHA OCBITHIX cucTeM. 3aknagy  OCBiTU
po3rnafaloTbCsl SK CKNaAHi BiAKPUTI CUMCTEMM, YNPaBRiHHS SKUMWU 34IMCHIOETLCS
LUSISIXOM 3aCTOCyBaHHSA (YHKLUiA KepyBaHHS [0 NpoueciB, WO BiabyBaloTbCs Ha
pi3HMX piBHAX 1X iepapxii. [lokasaHo $K, Bukopuctosytoun IDEF-giarpamu,
34iCHIOBaTM MOAENMIOBaHHS €eBOJIIOLii  HaBYanbHUX 3aknagiB 1 iHopMaLinHMX
MOTOKIB Y HWX i 3aCTOCOBYBATW X ANA OMTUMI3auii HaBYanbHOrO Npouecy, OLiHKK
epeKTUBHOCTI nesaroriYHUX TEXHOMONN Ta ONTUMANbHOMO YNPaB/iHHA HaBYalbHUM
3aK/1aZioM i MOro CTPYKTYPHUMU CKIaaOBUMM.

Karwuosi ciioBa: usering standart IDEF

Beryn. 3aknaau ocBiTH € CKIIaJHI JUHAMIYHI l€papXivyHil BIAKPUTI CUCTEMH, IO
PO3BUBAIOTHCSI Y HEOJHOPIAHOMY OCBITHBOMY CEPEIOBHILI, SIKE € YAaCTUHOIO COLIyMY.
EBoutronis Takux CUCTEM 3aJIEKUTh Bl BHYTPIIIHIX 1 30BHILIHIX IPOLECIB, 00’ €KTUBHUX 1
Ccy0’€KTHMBHUX BIUIMBIB Ha HUX. 3HayHa IHEPUIMHICTh IUX OO’€KTIB YNPABJIEHHS MOXKE
CHPUYHUHATH ICTOTHI YaCOBI 3CYBU MDK NPUUHATTAM pilleHb Ta ixX peanizauiero. [Ipuyomy,
10 BUIIUI pIBEHb l€papXii, TUM OUIbLII MOJIMUBI 3aTpUMKH. Lle Moke MpU3BOAUTH 1O
ICTOTHOTO 3HMKEHHS €(QEKTUBHOCTI MW KOHKYPEHTO3/aTHOCTI OKPEMHMX HaBYAJIbHUX
3aKJIaJiB 1 OCBITHBOI ramsy3i B nuiomy. EdexkTuBHICTH ymnpaBiaiHHS 3aKjiajJaMd OCBITH
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MO>KHA ICTOTHO MIIBUILUTH HUIIXOM 3aCTOCYBaHHS aBTOMAaTU30BAHUX CUCTEM YIPaBIIiHHS,
110 6a3yroThesl Ha 1H(OpPMAIIHHUX TEXHOJIOTIX.

Ines Ta mera nociigikeHHs. YIpaBlliHHS HaBYAJbHUMH 3aKjiaJaMu 1 OCBITHIM
CEpEe/IOBUILEM B IUJIOMY MOKHA pPO3IJISIIaTH SIK 3aCTOCYBaHHS (DYHKIIM KepyBaHHS [0
MIPOLIECIB, IO MPOTIKAIOTh HA PI3HUX PIBHSX 1€papXxii, — BiJ CTYAEHTCHKOI ayIuTOPii 41
HaBYaJIbHOI JJabopaTopii @k 10 MIHICTEPCHKOTO PIBHS Ta 3aKOHOJABUYMX OpPraHiB. 3a TAKOIO
MIAXOAY NPUMHSATTS ONTUMAIBHUX PILIEHb 3BOJUTHCS 10 BUOOpY (PyHKLIN KepyBaHHS Ta
MHOXMH 3Ha4ye€Hb iX IapaMeTpiB, 3aCTOCYBaHHS SKUX 3a0e3rneuaTh BUKOHAHHS MEBHHUX
KpuTepiiB. MaTemMaTuuHi METOM ONTUMI3AI[li MOKHA peaii3yBaTu B paMKax BiIMOBIIHUX
MaTeMaTHYHUX MOJIEJICH CUCTEMH, SIK1 BIOOpaxaroTh il 3 HEOOX1THMM pIBHEM JeTasi3ailii.
Crnin 3a3Ha4YMTH, IO TEOPis MOOYAOBH MaTEMaTHYHUX MOJIEIECH OCBITHIX CHCTEM, I
OCTaTOYHO HE CTBOpeHA. MOXJIMBI Pi3HI MIAXOIX A0 MOOYJOBHM MOJENed HaBUYaIbHUX
3aKJIa B  —  TEOPETUYHO-MHOKUHHUM,  CTPYKTYpHUH,  00’€KTHO-OPIEHTOBAHUH,
iHbopMmaniiiHuid  Tomo. MeToro pobOTH € BHUBYEHHS MOMJIMBOCTEH 3aCTOCYBAaHHS
metogosioriid IDEF [1] nns MmoaentoBaHHsI HABYAJIbHUX 3aKJIAJIIB..

IDEF-mopeni ocBiTHix cucrem. Posrnsgaroun 3akiaz OCBITH SIK CYKYIHICTh
B3a€MOIIOB’SI3aHUX BHYTPIIIHIX MPOLECIB, 1[0 B3aEMOJIIOTH 13 30BHIMIHIM CEPEJOBUILEM,
JOCIIKEHO MOXJIMBOCTI 3actocyBaHHs crtanaapty IDEFO0 [2] mna  ¢ynkuilinoro
MOJICJIIOBAHHS TakuxX cucTeM. Ll mMeTonosiorisi 103BOJISIE BUOKPEMUTH ICTOTHI 3 TOYKHU
30py €pEeKTHBHOTO (PYHKIIIOHYBaHHS 00’€KTa BHYTPIIIHI MPOILECH 1 MPEICTABUTH iX SK
(GyHKIII, 10 MEePETBOPIOIOTH T/ BIUIMBOM KEPYHOUMX A1 Ta 13 3aCTOCYBAHHSIM THUX YU
IHIIMX MEXaHI3MIB BX1/IHI pecypcu (MarepiajibHi, 1HQOpMaIiiiHi Ta JI0ACHKI) Y BIAMOBIAHI
BuxiiHi. [lokazaHo, sik BukopuctoBytoun Habip cratuunux IDEFO0-nmiarpam 3ailicHioBaTH
MOJICJIIOBAHHSI €BOJIIOLII HaBYaJbHOTO 3aKiaay Ta BimoOpaxaru ii 3a JOIOMOTOIO
po3dapboBanux Mmepex Ilerpi. BuBueHo Takok mepeBaru 3acTOCyBaHHS METOJIOJIOTII,
Bu3HaueHoi ctangaptamu IDEF1, IDEF1x [2] nns monentoBanHs 1H(OpPMAIIHHAX MTOTOKIB
B HaBUalbHMX 3akiangax. [loka3zaHo, mo iHQOpMaIiiHy MOJEIb MOXHa €(EKTHBHO
3aCTOCOBYBaTH Uil  (DOpMyJtOBaHHA BHMOT IIOJO TPOEKTYBAaHHS Ta ONTHMI3alil
iHpOpMaLIiHO-aHATITUYHUX  CHCTEM  HABYAIBHMX  3aKjajiB.  BukopucroByrouu
MeTo10JI0T1I0, nependaueny cranaaproMm IDEF3, po3pobiieni migxoau 10 KOHKpEeTH3alil
Ta nokymeHTyBanHsa Qyukimiit IDEF0-moneneit HaBuanbHUX 3aKIaiB y BUTJISIII CLIEHAPIIB 1
ocIioBHOCTEN onepaliil. Ha KOHKpeTHUX NpuKIaaax Ta 3 BUKOPUCTaHHSIM METOJI0JIOrII,
onucanoi ctanaaproMm IDEFS5, npouttocTpoBaHi MOMIJIMBOCTI 3aCTOCYBaHHS QYHKIIIMHUX H
iHGopMaLIHUX MoJeNel Juid onTUMI3alii HaBYaJIbHOTO IMPOLECY, OLIHKU €(EeKTUBHOCTI
MEearoriyHUX TEXHOJOTI Ta ONTUMAJIbHOIO YIPABIIHHSA HaBYAJbHUM 3aKJIaJOM 1 HOro
CTPYKTYPHUMHU CKJIaJIOBUMHU.

Jliteparypa

Oakshott L. Business Modelling and Simulation.— London: Pitman Publishing, 1997.

2. IDEFO Function Modeling Method // IDEF standarts official sites — pexxum nocrymy:
http:/www.idef.com/IDEF0.htm

3. IDEFIX Data Modeling Method // IDEF standarts official sites — pexxum moctymy:
http:/www.idef.com/IDEF1x.htm

4. IDEFS: Ontology Description Capture Method // IDEF standarts official sites — pexxum
noctyny: http://www.idef.com/IDEFS5.htm
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MOJEJIb 34CHOBAHOI HA 3HAHHSIX ABTOMATH30BAHOI
CUCTEMH KEPYBAHHH JIABOPATOPHHM ITPAKTHKYMOM
CTYIAEHTIB

Yekypin B. 7, €Eropora 0.’

T wemumym npuxnaonux npobnem mexanixu i mamemamuxu im. A.C. ITiocmpueaua
HAH Ykpainu
?Hayionanoruii yHigepcumem «JIvgiscoka nonimexuixa»
3Mykaqi60bkud o0eparcasHull yHisepcumem

AHOTauifa. 3anpornoHoBaHa MoOAeNb aBTOMATM30BaHOI CUCTEMU  KEPYBaHHS
nabopaTopHMM HaBuyaHHAM y BH3. B ocHOBI cuctemm — po3ranyxeHa 6a3a 3HaHb.
IHTepdeic cuctemn y BUMNSAI NIOKaNbHUX Ta BigdaneHuWx pobounx Micub Hapae
JOCTYN KOpUCTyBayaM [0 HaBuyanbHux nabopatopii, iHdopMauii Ta dyHKUIM
CUCTEMW, 3AINCHIOE PEECTpauilo KOPUCTYBaYiB pi3HMX rpyn, iX igeHTudikauiio Ta
ayTeHTU@iKaLito ToLo.

KuarwuoBi cjoBa: IHdopMauiliHi cucteMn B OCBITIi, aBTOMaTu3alis HaBYanbHOIO
npouecy, 6a3n 3HaHb

Beryn. JlaGopaTtopHuii mpakTUKyM € HEBIJ €MHOIO YACTHHOIO MiATOTOBKHU (DaxiBIIA.
SIkicHa peamizanis 1i€i CKIa0BOi HaBYaJbHOTO mpouecy (opmye y BumyckHuka BH3
CTIMKI YMIHHS Ta HAaBUYKH, DPO3BHMBA€ 3JaTHICTb E€(PEKTUBHO 3aCTOCOBYBAaTH 3/100YTI
TEOPETHUYHI 3HAHHS Ha MPaKTULll, a BIITaK BU3HAYa€ piBeHb Horo gaxoBocti. Baxiugo, 1mo
00’eM 1 Ckiaa 3HaHb 31 CHEIIATBLHOCTEH, $KI IHTEHCHBHO PO3BUBAIOTHCS, ICTOTHO
3MIHIOETbCS BIIPOJIOBXK MeEpiofy MIAroToBKU (axiBus (4-5 pokiB). Y 3B’S3Ky 3 UM
BUHUKAIOTh MPOOIeMH, K MOXHa €(EKTUBHO BUPIIIYBATH JIMIIE HUISIXOM aBTOMaTH3alli
[1,2].

BonHowac, po3BUTOK KOMIT FOTEPHHUX TEXHOJIOTIM OCBITH W NMpeAMETHUX objacTei
MaiOyTHIX (axiBIiB CIHPUYMHUIIOCS JO TOTO, IO NEPEBAXKHY YACTHUHY LbOTO BUAY
HaBYaJIbHOI pOOOTH MOYKHA peaii3yBaTh Ha KOMII'IOT€pax 3 BUKOPUCTAHHSIM IPOTPaMHHUX
3ac00iB SIK HaBYAJIBHUX (EMYJISITOPIB, CUMYJISITOPIB, IMITATOPIB, TPEHAXKEPIB TOLIO), TaK 1
¢axoBuX (aBTOMAaTU30BAaHMX CHUCTEM IPOEKTYBaHHS, KepyBaHHS OO0 €KTaMu YH
TEXHOJIOTIYHUMHU TMpOIlecCaMM, MpoTrpaMyBaHHA, IUIaHyBaHHs 1 T.4.). Lle, y cBoro uepry,
CTBOPIOE CHPHUATIMBI YMOBH JUIs: a) aBTOMATH3aIlli MPOIIECIB OpraHi3aiii i MpoBeIEeHHS
[IPaKTUYHOIO HaB4yaHHs 1 0) peamizallii [pOr0 BUAY HaBYaHHS B AMCTaHLINHIA dopmi 3
BukopuctanusiMm WEB-texnosnoriii, GRID- Ta xMapkoBHX 004HCIIEHb.

IIpusnauenns cucremu. Cucrema npu3HaueHa JJisi aBTOMAaTU30BAHOTO KEPyBaHHS
MIPaKTUKYMOM CTYACHTIB y HaBUaJbHUX JIabOpaTOpiixX TpPbOX THUIMIB: a) TPAAUIIMHUX
HaBYAJIBHUX JTA0OPATOPISIX, OCHAIECHUX BIAMOBLIHUM OOJaJHAHHIM MPEIMETHOT 00y1acTi
Ta HEOOX1HOIO BUMIPIOBAJIbHOIO anapaTtyporo (in situ-nadoparopii),
0) KOMIT IOTEpU30BaHUX JIA0OPATOPISIX, B AKUX KOMII'IOTEpP KEPYE MPOLECOM HABYAIBHOTO
NOCHKEHHsT 1 B1IOOpPOM JlaHUX, B) BIPTyalbHUX JIabOpaTopisix, B SAKUX OO0 €KTH
JOCTIIKEHHS, eKCIIepUMEHTallbHe O0JIaHaHHS 1 BHUMIpIOBajJbHA amaparypa MiIMIHEHI
CHeIiaJIbHUM OOYMCIIOBAIbHUM CEPEJOBUILNEM MAaTeMAaTUYHOIO YHW/Ta CUMYJISLIIHOTO
MozentoBaHHs. Jlo maboparopiif OcTaHHIX ABOX THIIIB JIETKO 3a0€3MEUYUTH JOCTYI 4Yepe3
BiJasieH1 po6oyi Miclsl KopucTyBauiB. B in sifu-mabopatopisix KepyBaHHS JOCTIHKEHHIM
Ta 30Ip JaHUX 3JLICHIOE KOPHUCTYBau BUKOPHUCTOBYIOUM JIOKaJbHE pobOode Micue, sike
[IOB’sI3aHE 3 CUCTEMOIO Yepe3 KoprnopaTuBHy KoM totepHy Mepexxy BH3. Cucrema Hanae
[IOCJIYTH KOPHUCTyBauaM Ha yCiX CTaAisX JabopaTOpHOro MPaKTUKyMy — MIATOTOBYIH,
IIPOBEJICHHS Ta 3aBepILIAIbHIM.
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Mojeas cucTeMH. B OCHOBI cucteMum — posramyxkeHa 6aza 3HaHb. i po3finu
MICTATh: TEOPETUYHI 3HAHHS 3 BIAMOBIAHUX MPEIMETHUX 00JIacTel, IporpamMHi 3aco0u 11st
MPOBEACHHS JIA0OPATOPHUX POOIT, 1 TOKYMEHTAIII0 0 HHUX, MUTAHHS IS JTOMYCKHOTO
KOHTPOJTIO 3HaHb CTY/CHTIB 1 €TaJIOHHI BIAMOBIII HAa HUX, 3aBJAaHHS JIJI1 BAKOHAHHS POOIT,
JOBIAKOBY iH(poOpMaIlio Ta Hablp IHCTPYMEHTAIBHHUX 3aCO01B 3 MPEAMETHOT Taly3i, apXiBU
BHKOHAaHUX poOIT Tomo. CucTtemMa MICTHTh TaKOX 0a3y JaHUX METOIUYHUX PO3POOOK.
Crpykrypa 1i€i 6a3u BiONoBLIa€e po3poOJieHIN y3arajibHEHI CTPYKTypl J1abopaToOpHOi
po6otu [3]. 3anucu 0a3u JaHUX MICTATH MOCHJIAHHS Ha PO3AUTH, MiIpo3au 0a3u 3HaHb
cucremu. KepyBaHHs poOOTOIO cHCTeMM 3]iHCHIOE OOOJOHKA, fKa Haga€e JIOCTYI
KopucTyBadyaMm 110 iH(opMmaiii Ta QyHKIIH cucTeMu, 3AIHCHIOE PEECTPAIliI0 KOPUCTYBAUiB
pI3HUX TIpyn, iX igeHTHdikauilo Ta ayTeHTHdikauiro Tomo. Ilizcucrema kepyBaHHs
CUCTEMM 3allyCKa€ Ha BHUKOHAHHS y HaBUYaJlbHOMY UM TECTOBOMY peXHMax BiIiOpany
KOpHUCTyBa4ueM JiabopaTopHy poOoTy, GopMmye 3a 3aJaHUM AJITOPUTMOM IHAMBIAyalbH1
3aBJIaHHA, KOHTPOJIIOE X1 11 BUKOHAHHS Ta 30epirae pe3yjabTaTH BUKOHAHHS 3aBIaHb Yy
HaBYaJbHIA YW TECTOBIM 0a3i JaHMX BUKOHAHUX poOIT. [limcucrema oIiHIOBaHHS, 3BIPSIE
BIJIMOB1/I1 HA KOHTPOJIbHI Ta TECTOBI 3aBJaHHS 3 €TAJJIOHHUMHU BIATIOBIISIMH Ta KIIOYaMH,
nepeBipse pe3yabTaTH 3aBlaHb Ta OIIHIOE pe3yJbTaT BUKOHAHHS POOOTH 3a 3a/aHOlo
IIKAJIO0 1 y BUIMAJKY BUKOHAHHS poOOTH y TECTOBOMY PEXHMI 3aHOCUTDH OLIIHKY 10 0a3u
JAaHUX HaBYaJbHUX BigomocTed cryaeHTiB. Iliacucrema cympoBony miATpUMye Habdip
CEpBICIB IS CYNpPOBOIy Oa3W 3HAaHb Ta 0a3 JaHUX — peaaryBaHHs, TMOIOBHEHHS,
aKTyasizauis, pemikanis tomo. Llg nincucrema peanizye Takox (QpyHKIIi aBTOMaTHYHOTO
KOHTPOJIIO 3HaHb B 0a3l, 3a 3aJaHUMHU aJrOPUTMaMH, HANpPUKIA] 3a JAaTOK OCTaHHBOI
akTyamtizaiii, 00’eMoM iH(opMaIlii, 32 9aCTOTOIO 3BEPHEHB 1 T.1I.
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PO3POBEKA IHDOPMAIITHHOI O CEPEJOBHIIIA JUIA YUHIB AK
3ACIE NUIBHIIEHHA IHOOPMATHYHOI KOMIIETEHTHOCTI
BHKJTAJIAYA

1 . 2
Ilapko B.', Anapiiiuyk A.
]XepCOHCbKuL? o0eparcasHull yHisepcumem
2Xep00H0bKuL7 0epIHCABHULL MOPCHKULL ITHCIMUMYM

AHoTauis: B craTTi po3rnsaaloTbCa  WASXM  3POCTaHHS  piBHS  iHcopMaLiMHOI
KOMNETEHTHOCTI  BUMTens i3vky BNpOAOBX BUKOPUCTaHHS  iHcopMauiiHOro
OCBITHBOIO CepeaoBMLLa.

KnouoBi cnoBa: iHdopMauiiHa KOMMETEHTHICTb, iHdopMaLiiHe  OCBITHE
cepefoBuLLe, CyyacHi iHopMaUiliHi TexHoNorii.

EdextruBHe BUKOpUCTaHHS 1H()OPMAIIMHUX TEXHOJOIH y HaBYalbHO-BUXOBHOMY
nporieci moTpedye BiJ BHUKJIaaada BOJOMIHHS 1H()OPMAIIHHOI KYJIBTYPOI Ta BHCOKOTO
PIBHSL KOMIIETEHTHOCTI y cdepi 1HPOopMaIIfHUX TEXHOJIOTIH. AJle Hakajib, UM BUMOTaM
nepeBaykKHa OUTBIIICTh BUKIIAJA4iB HE BiMIOBIAE.

Ormsim  mitepaTypu 3 gaHoi TpoOJeMH TO3BOJIMB BCTAHOBUTH, IO 3MICT
1HGOPMATUYHOT KOMIIETEHTHOCTI BUMTENSI OXOILIIOE:

® YMIHHS BECTU LIUIECTIPSIMOBAaHUN MOLIYK HEOOX1AHOT 1HpOpMaLlii B €IEKTPOHHUX
Mepexax, 30epiraTi Ta epenaBarH ii,

e YMIHHS palllOHAJIbHO TpaLoBaTH 3 I1HQOpPMAIIiHUMU TOTOKaMH, 30KpeMa
BOJIOJIIHHSI OCHOBaMH aHAJIITUKO-CUHTETUYHOT 00p0oOKH 1HpOopMaIlii;

® BUKOPUCTaHHS 1HQOpPMALIHUX TEXHOJOTI K Oe3nocepeHb0 B HAaBYAIBHOMY
MIPOLIEC], TAK 13 METOIO MIJABUIIEHHS PIBHS BJIACHOI KBasi(iKaiii;

® BOJIOJIHHS ~ TEXHOJIOTISIMM  BUTOTOBJICHHSI  MeNaroriyHoi  iHgopmariiHoi
MIPOTYKITIi.

Y KOHTEKCTI 3a3Ha4e€HOro Mmpobjema NiABUILEHHA piBHA 1HQOPMATHUYHOI
KOMIIETEHTHOCTI BHUKJIaJaya € JIOCUTh aKTyalbHOIO. METOI0 JaHOro JOCHIDKEHHsS OyB
MOIIYK BIAMOBIAlI HA MUTaHHA: «SIKMM YMHOM BHUKJIAJa4y, BUKOPHUCTOBYIOUM CYyYacHI
iHpopMaLlliiHI ~ TEXHOJOril, MOX€  MIABUIIMTA CBIi  piBeHb  1H(QOPMATHYHOI
KOMIIETEHTHOCTI?».

VY xoxi peamizaiii 1ie€i mMetu Oyino TOCTaBJCHE 3aBJAaHHS BUABUTH 1 HAYKOBO
oOrpyHTYyBaTH yMOBH (OpMyBaHHS 1H(OPMATHBHOI KOMIIETEHTHOCTI BUKJIajaya I 4ac
3a]lydyeHHs CTYAEHTIB J0 IHpoLecy po3poOKH, CTBOPEHHS Ta BUKOPHCTAHHSA
1H(GOpPMaLITHOTO HABYAJILHOTO CEPEI0BUIIIA.

AHani3 Jiteparypd  J03BOJMB  BCTAHOBUTH, 1[0 TMpoOjemMa 3HAYYHIOCTI
1H(GOpPMaLIITHOTO CepeOBHILA JJIsl HABYAJIbHO-BUXOBHOTO MIPOLIECY € TIOCUTh aKTyaIbHOIO.

Ornsn iCHYIOYMX Ha JaHUM MOMEHT IpPOrpaMHUX 3aco0iB 3 (i3MKU MOKa3aB, IO
BOHU MAalOTh psJi HENOMIKIB 1 HE 3aJOBOJIbHAIOTH YCIX MOTped BHKIazadya 1 CTYJEHTIB.
BuxopucTtoByroun ix BHKIaga4 0OMEXYETbCS TUMH 3ac00aMi HaBYaJIbHOT JISUIBHOCTI, K1
3aKJIa/IeHl B OCHOBY CEpEIOBHINA 1 BUMYIICHUHN «IT1IJIAIITOBYBATHCS» Il CEPEIOBHIIIE,
110 € HE JOCUTb 3pyYHUM.

CrBOpeHHsI BHMKJIaJaueM BIIACHOI Bepcii OCBITHBOIO CepeloBHILA, sike O aajo
CTYAEHTY 3MOTy HaOyTH 1 30araTUTH CBOI 3HAHHA 3 MPEAMETY, MO3UTHUBHO BIUIMHYTH Ha
PO3BUTOK MOTHBIB II3HABAJILHOT ISTIBHOCTI, PO3BUHYTH MUCJIEHHS, HA0yTH KOTHITUBHHX 1
THOCTUYHUX YMiHb, C(GOpPMYyBaTH LIHHICHO-eMOLIHHY cdepy, nomomMorio 6 He Jjuile
YCYHYTH 3a3Ha4y€Hl1 HEJOJIIKM, a W COpusjo O MiABMILEHHIO piBHA Horo iHdopmaTuuHOL
KOMIIETEHTHOCTI.

125



XepcoHChKHUIT AepKaBHUN YHIBEpCUTET

[IpakTuka po3poOKKM MNpOrpaMHUX MNPOAYKTIB CTyA€HTaMH (akylIbTeTy (I3UKH,
MatemMaTuku Ta 1H(opmatuku XY mnokasana, mo MailOyTHI BHKIagad caM B 3MO31
CTBOPHUTH TMPOTPAMHUN 3aci0, SIKW 32 CBOIMH IMOKa3HWKAaMHU HE TMOCTYIMAETHCS IHIIUM,
MIPEJICTaBICHUM Ha PUHKY OCBITHIX OCIYT YKpaiHu.

Y Mexax AWIUIOMHOTO MAariCTepchKOro MPOEKTYy HaMu Oyino po3poOieHo
elleKTpoHHEe cepenoBulle «CBITIOBI sBHIAa»». B ocHOBY po3poOku Hamioi Bepcii
€JIEKTPOHHOI'O HAaBYAJIbHOTO Cepe0BHILA OYJI0 OKIIAIACHO.

- oJjIinapajgurMaibHUM MIXiJ A0 opraHizallli HaB4aJbHOTO IIPOLIECY;

- CydacHI NOTJISAM HA NEeAAaroriyHe cepeloBUIIE Ta HOTO BIUIMB HA PO3BUTOK YUHS;

- JYMKY MpO JOUUIBHICTb IOEIHAHHS 3MICTY TpPAaJULIHOTO MIAPYYHUKA 3
€JIEKTPOHHUMH 000JIOHKaMH PI3HOTO MPU3HAYEHHS;

- PO3YMIHHS 3MIH Yy HaBYaJbHIA [ISJIBHOCTI ULIKOJISIPIB, SIKI IOB’sA3aHl 3
Tpanc(hOpMyBaHHSM Mi3HABAIBHOI TISUTBHOCT1 YUHIB, 10 3AIMCHIOETHCS 1] KEPIBHUIITBOM
YUUTENsl, Y CaMOIli3HaBaJIbHY, 31MCHEHHS SIKOT HEMOXJIMBE 0€3 PO3BUTKY BHYTPIIIHBOL
MOTHBALi] Ta pe(IEKCUBHOTO YIPABIIHHSA HaBYAJIbHUM IIPOLIECOM;

- HEOOXIJHICTb JOTPUMAHHS ICHYIOUMX BHUMOT [0 3MICTOBHOI, TEXHIYHOI,
METOAUYHOI Ta IICUXO0JIOTTYHOI CKJIaZIOBUX €JIEKTPOHHOIO MIJPYyYHHKA;

- YpaxyBaHHsI IOCBIAY HONepeaHiX po3poOHuUKIB noaioHoro tumy I1I13.

Anpofariisi B 3araJlbHOOCBITHIX HaBUaJbHUX 3akjajax XepcoHa Ta oOijacti
3acBiIYWIa, IO JAHUM HPOrpaMHUN MPOJIYKT BUKIUKAE IHTEPEC Yy Y4YHIB 1 BUMTEINIB,
CIIOHYKa€ BUHUTENIB JO TBOPYOCTI, @ YYHIB — J0 caMOHaB4yaHHs. Ha OCHOBI Hamoro
HaBYAJILHOTO CEPEIOBHINA CTyACHTaMH OyJI0 CTBOPEHO HOBI 1H(OpMaIilHI cepeoBHUIla
«Enextpuuni sBuma» ta «Temosi sBuIla», SKI OTPUMAIM BHCOKY OI[IHKY BYHUTEIIB
Gb13uKu.

Ile nae mincraBu CTBEpKYBaTH, IO i€ PO3pOOKH HAaBUYAIBHOIO CEPEJOBHILA
«BJIACHUMU CUJIaMU» BUKJIa/1aya € JOCUTh aKTyaJIbHOIO.

MosxHa BUIUIMTH IEKUTbKA NUISIXIB pO3pOo0OKH 1H()OPMAIIIHHOTO cepeIoBUIIIA:

- BHUKJAJa4 CaMOCTIMHO, BUKOPHCTOBYIOUM JO3BOJIEHI MPOrpaMHI MPOIYKTU
CTBOPIOE BJIaCHE «IIEPBHHHE» HaBYaJIbHE CEpEOBHILE, SIKEe BIANOBIAAaE Horo morpedam, a
MOTIM, y TPOIECi OCBITHBOI ISIIBHOCTI, TMOCTYIIOBO 3aHYPIOIOYM YYHIB JI0 JAaHOTO
CepeZIOBUINA, 3alydae 1 iX 10 AIIbHOCTI 3 MONOBHEHHS 1H(OpMaIliifHoi 6a3u, MOCTYOBO
PO3LINPIOI0YH 1 PO30yI0BYIOUH Horo. Takuii miaxia € OUTbIl YHIBEpCATBHUM;

- BUKJIaJa4 Oepe «3a OCHOBY» BXK€ TOTOBE 1H(OpPMAIlITHE CepeIOBHUIIE 1 MPAIoe
HaJ MOro po3LIMPEHHSM, BIOCKOHAJICHHM, 100Mpatouy CB1ii BIaCHUI Martepiall.

[Ipamuroroun Ha/Ji CTBOPEHHSIM HABUYAIBHOIO CEPEAOBHUINA 3 IpeaMeTa, BUKIAAay Y
IepIy yepry HOBHUHEH YITKO YCB1IOMIIIOBATU METY CBOE€I AISUIBHOCTI; IPOIYMYBATH, SIKOIO
Mae OyTH CTPYKTypa CepeAoBUIIa, SIKAW TUIT 1H(OPMAIlli BOHO TOBUHHO MICTHTH.

[IpoexTyBanHsA 1 TEXHIYHA PO3pOOKAa HABYAIHHOTO CEPEIOBUINA BHUMArae Bif
PO3pOOHHKIB 3HAHBb JUIAKTUYHHUX, TICHXOJOTIYHUX 1 METOJAWYHUX BHUMOT JI0 OpraHizaiii
npouecy HaByaHHS (I3UKH, YMIHb IPOEKTYBaTH AISJIBHICTh YYHIB Ha ypoOIll, HABUYOK 3
[IporpaMyBaHHs, 1110, B CBOIO YEpry, BUMarae iHTerpauii BiANOBIAHUX €JIEMEHTIB (paxoBoi
MIATOTOBKU CTYJIEHTIB y €IMHY METOJWYHY NIJIBHICTh yuuTens (pi3uku. 3a Takux yMOB
SIKICTh Ta IIHHICTh PE3YIbTYIOUOTO IPOIYKTY PI3KO 3pOCTAIOTh.

Bukopucranss iHpopMaliiiHux cepeJoOBUIL Ha YPOKaX CIPUSE€ PO3BUTKY B YUHIB
MOTHBallli /10 BHUBYEHHs NpeaMeTa, MiJBUILYyE €(PEeKTUBHICTh iX CaMOCTIiiHOI poOoTH,
peaiizye BUMOTH J0 IHAMBIAyali3alil IpoLecy HaBYaHHS LUISIXOM: 3aCTOCYBaHHS PI3HUX
BU/IIB HAOYHOCTI; YpaxXyBaHHs HaXWJIIB 1 IHTEPECIB KOKHOIO Y4HsI; TOTJIMOIEHHS 3HaHb 3
MpeaIMETY NUISXOM 3aJIy4eHHS 10 BHUKOHAHHS CAaMOCTIHHHX pOOIT PI3HUX THIIIB;
CTBOPEHHS KOM(OPTHUX YMOB TMPOBEACHHS pI3HUX (OPM KOHTPOJIO 3HaHb, LIO
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3a0e3neyye MOXJIMBICTh IMPOBEACHHSA MOAANBIIMX IHAMBIAYaTbHUX 3aXO/IB 3 KOPEKIil
3HaHb 1 BMIHb YYHIB Y M€KaX JOCATHEHHS BU3HAUEHUX L[LIeH HaBYaHHS.

Amnani3 1 cucteMaru3allis pe3ysbTaTiB JOCHIIKEHHS 103BOJISIIOTh CTBEPKYBAaTH,
10 TPOIeC Po3poOKU 1HPOPMAIIHHOTO cepenoBuIa 3a0e3neuye ePeKTUBHUNA MEXaHI13M
dhopmyBanHs 1H(DOPMAIIHHOT KOMIIETEHTHOCTI BUKJIaAa4diB (PI3UKH.

[IpakTyHa 3HAYyIIICTh MNPOBEACHUX JOCIALIKEHb IMOJsSrae B TOMY, LIO
MIPOIIOHOBAHA TEXHOJOrs (QopMyBaHHS I1HQOPMALIMHOI KOMIIETEHTHOCTI MOXE OyTH
YCIIIIHO peali3oBaHa B MEJaroriyHUX Ta KJIACUYHUX YHIBEPCUTETaX, a TAaKOX I 4ac
MIATOTOBKY MailOYTHIX y4UTENIB PI3UKHU.

3 ypaxyBaHHSM OTpPUMaHHMX pe3yJbTaTiB, Ta BIACYTHICTIO CIELiaTi30BaHUX
MIAPYYHUKIB 3 (PI3UKK JUIsI MOPCHKOTO TPOo(LII0, HAMH Ha JaHUI MOMEHT BEJEThCs poOoTa
31 CTBOpEHHS I1H(POPMAIIMHOTO HABYAIBHOTO cepefoBuia «®Diduka — IS BUIIUX
MOpPCHKMX HaBUalbHMX 3akiafiB». CepenoBuille Mae Ha METI CHPUITH Kpalomy
3aCBOEHHIO 3HAaHb (PI3MYHUX 3aKOHOMIPHOCTEH, HEOOXIAHUX JJIsi OCBO€HHS NIpodeciiiHo-
CHPSMOBAHUX JUCUUIUIIH, TMPOOYIKEHHIO IHTEepecy J0 JOUCHUIUIIHM, peaizauii
MDKIPEIMETHUX 3B’ S3KIB (PI3UKHU 1 TPO(UIbHUX JUCIUILIIH.

CrioziiBaeMoCh, 110 Pe3yabTaTH aHO1 poOOTH OynyTh HIKAaBUMH SIK /711 BUKJIAAa4iB
(b13UKM TaK 1 JUIsl KypCaHTIB.

BUKOPUCTAHHA IH DOPMAIIIHHO-KOMYHIKAIIIHHUX
TEXHOJIOIIH Y IIPOLIECI ®OPMYBAHHA EKOJIOTTYHOI
KOMIIETEHTHOCTI Y4YHIB HA YPOKAX ®I3UKH

Iapko B., Kypnienko H.
Xepconcobkuti 0epaicasnuil yHigepcumem

AHOTaUif: y Te3ax BM3HAYEHO PO/ib Ta 3HAUEHHSI BUKOPUCTaHHS iHdopMauinHo-
KOMYHiKaLiMHUX TexHonorin y npoueci hopMyBaHHS €KOMOMiYHOI KOMMETEHTHOCTI
Y4HIB Ha ypokax i3nku.

KnrouoBi cnoBa: ekosoriyHa KOMNETEHTHICTb, iHOopMaUiiHi TexHomorii, y4Hi.

Opniero 3 BaxMBUX MpoOieM YKpaiHU € 0XOpOHa HaBKOJUIIHBOIO CEPEelOBUIIIA.
ToMmy crae akTyaJlbHUM NIUTaHHS EKOJOTTYHOIO HAaBYaHHS 1 BUXOBAHHS IIKOJSPIB Y
3arajbHOOCBITHIX HaBYaJbHUX 3akiagax. OJHUM 13 acleKkTIB €KOJIOTIYHOI OCBITH €
dbopmyBaHHS Yy OCOOMCTOCTI 3/IaTHOCTI CAMOCTIMHO MPUMMATH PIMIEHHS 1 JISTH 3apaau
30epekeHHsl AOBKULISA. Taki SKOCTI 0COOMCTOCTI MpPUTaMaHHI €KOJIOTIYHO KOMIIETEHTHIN
JIOJMHI, 1 X MOXHa chopMyBaTH MiJ 4ac BUBYEHHS HaBUAJIbHHUX IPEAMETIB, 30KpemMa
¢i3ukH. Y 3B’A3Ky 3 IMM, ILIKOJI BIJBOAWUTHCA MPOBLIHA 1 HalBaXKJIMBIIIA POJb Yy
(dbopMyBaHH1 €KOJIOTTYHOI KyIbTYpH MalOyTHIX TpoMajisiH Y KpaiHH.

O3HallOMJIEHHS 3 JITEpaTyporo, IPUCBSIUYECHOIO MTPo0IeMi POPMYBaHHS €KOJIOTIUHOT
KOMIIETEHTHOCTI YYHIB JaJ0 MOJKJIUBICTb BCTAaHOBHUTH, WO MHUTAaHHS METOJUKU
€KOJIOTTYHOT MITOTOBKU Yy 3arajlbHOOCBITHIX HaBYaJbHUX 3aKiafiaxX, MpooOsieMu, siKi MpU
[bOMY BUHHUKAaIOTh, Ta MPUYUHH, M0 iX OOYMOBIIOIOTb, € HEIOCTATHHO BUBUYECHHUMH.
30Kpema, 1€ CTOCYEThCs MpobieMu GOPMYBAHHS €KOJIOTTYHOI KOMIIETEHTHOCTI YYHIB Ha
ypoKax (i3uKH.

€IMHOTO MIXOAYy 0 BU3HAYCHHS TMOHATTS €KOJOTTYHOT KOMIIETEHTHOCTI HEMAE.
[Ipotre, Ha ocHoBi mnpaup BueHux H.A.Ilycrosit, I'.Il.Ilycrosira, O.JL.IIpynakosoi,
JL.A.Pynenko, O.0.KomonwskoBoi, C.B.llImaneil exonoOriyHy KOMMIETEHTHICTh MOYXHA
BU3HAUUTHU K IHTEIPOBAHUN PE3yJabTaT HaBYAJIbHOI AISJIBHOCTI YUHIB, IKUH (QOpMy€eThCS
nepeyciM 3aBIsIKU OMIaHYBAaHHIO 3MICTY NMPEAMETIB €KOJIOTTYHOTO CIIPSMYBAHHS.
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BuBuenHs niTepaTypu 3 MpoOiIeMH eKOJIOTTYHOT KOMIIETEHTHOCTI 103BOJIMIIO TaKOX
BCTAHOBUTH, 110 HAYKOBILII BUAUIAIOTH TPU KOMIIOHEHTA €KOJIOTTYHOI KOMIIETEHTHOCTI, fK1
MOXXKHa (opMyBaTH Yy 3arajJlbHOOCBITHIX 3aKjIaJax Ha Yypokax (i3uku, 30Kpema:
0COOUCTICHUM, KOTHITUBHUM, JISIIbHICHUI.

TeopeTuuHi MOJOKEHHS, L0 BHU3HAYAIOTh Mpolec (HOPMYBaHHS EKOJOTTYHOL
KOMIIETEHTHOCTI Ha ypokax (I3UKH, AAOTh IMiJCTaBU BU3HAYUTH HPOBIAHI MIAXOIU Y iX
po3pobsienHi. TakuMu TiaxXoAaMu €. HAyKOBUM, CUCTEMHHH, LIHHICHHN, HOPMATHUBHUM,
0COOUCTICHO-ISUIbHICHUI.

3 MOMMpEHHSM Y CBITI 1HQOPMALIITHO-KOMIT'IOTEPHUX 1 TEIEKOMYHIKAIIMHUX
TEXHOJIOTIM Ta y 3B'I3KY 3 ICTOTHHUMH CTPYKTYpPHUMH 3MIHAMHM B OCBITHIX CHCTEMax
CKJIQJIUCS TEpPeAyMOBHU Ul IIMPOKOTO BUKOPHUCTAaHHS 1H(OpMAIIMHUX TEXHOJOTI Yy
3arajbHOOCBITHIX HaBYAJIbHUX 3aKja/iax B3araji 1y npoleci BUBUEHHS (I3UKH 30KpeMa.

[IpoGnemamu  BHpOBa[KEeHHS 1H(OPMALIHHO-KOMYHIKALIHHUX TEXHOJIOTIH Y
HaBUanpHUM mporiec 3 ¢3uku 3aiimanucs: O.byraiioB, M.['onmoBko, B.3aGomoTHui,
€.Kopmaxk O.JIsmenko, B.lllapko, M.Ilyt Ta iH. Y mpamsgx mux BYCHUX PO3TISAAIOTHCS
MUTaHHS yJIOCKOHAJIEHHS HIKUILHOTO (I3MYHOTO eKCIEPUMEHTY 3aco0amu iH(OpMaLiiHUX
TEXHOJIOTIM; TMO€IHAaHHSA TPAAMLIMHUX 3ac00IB HaBUaHHS, 30KpeMa MiIPYYHHKIB
30piEHOBAHMX HA BUBUYEHHS OKPEMUX TEM LIKUILHOTO KypCy (13UKH.

ABTOpPHU MPONOHYIOTH Y SIKOCTI IONOMBKHOIO 3ac00y 17151 (GOpMYyBaHHS €KOJIOTIUHO1
KOMIIETEHTHOCTI Ha YpOoKax (13UKH BUKOPUCTOBYBATHU:

- 1OKa3 BilI€O- Ta aHIMAlIdHUX (QpParMeHTIB [Js IOCTAHOBKM HABYAJIbHOI
npoOieMHu, JeMOHCTpalii (I3UYHUX SBUIL, TPOLECIB, 00 €KTIB 1 T. [1.;

- JIEMOHCTpAIlll0 KJIACHYHUX JOCHINIB, a TaKOX JMJOCHIiAIB, SKIi HE MOXHa
BIATBOPUTHU y HIKUIBHUX YMOBAX;

- a”ami3 JochiiiB 3 BaplalisMM IIOYaTKOBUX YMOB 1 MapamMeTpiB Ha
KOMIT FOTEPHHUX MOJCIISX;

- BUKOPHUCTAHHSI MAaJIIOHKIB, MOJIeNel, cxeM, rpadikiB K 3aco0iB BIpTyaJIbHUX
HAOYHOCTEH;

- IPOBEIEHHS KOMII IOTEpHUX J1a00paTOpHUX poOIT;

- TOJaHHA BaplaTUBHUX 3aBJIaHb PI3HOI CKJIAJHOCTI ISl CaMOCTIMHOI poOoTH 3
OIIHKOIO Pe3yJIbTATIB Ta aHAJI30M ITOMUJIOK;

- TOpOBEIEHHS TECTOBOI'O KOHTPOJIIO 3aCBOEHHSA HOBOIO Marepialy Ta
MJICYMKOBOT'O KOHTPOJIIO 3HaHb 3 (DIKCAIIIEI0 PE3YIIHTATIB;

- IPOBEIEHHS PI3HOPIBHEBUX CAMOCTIMHHUX Ta KOHTPOJBHUX POOIT;

- moOynoBy rpadikis, aiarpam i T.11. 3 BUKOpucTaHHsM mporpam Microsoft Office

Excel;

- PO3B’sI3yBaHHS 33Ja4 3 HACTYITHOIO NIEPEBIPKOIO PE3YJIbTATIB Ha KOMIT IOTEPHUX
MOJENAX;

- 3BEpPHEHHS JI0 €JEKTPOHHUX EHUUKIIONE/IN, MOIIyK HaByaibHOI 1H(OpMaLii B
[aTepueri.

Cnin 3a3Ha4uTH, 10 Y Tporeci GopMyBaHHS €KOJOTTYHOT KOMIIETEHTHOCTI y4HIB,
KOMIT I0Tep Mae 3HayHi nepeBaru Haj iHmuMu T3H. Takumu nepeBaramu €:

- MYJIbTUMEJINHICT (MMO€JHAHHS B OJIHIM HaBYaJIbHIA mporpami ycix Qopm
nojaHHs HpopMallii, 3ByKYy, KOJIbOPY, aHIMallii);

- IHTEpaKTHUBHICTb (BHYTPIIIHS aKTHUBHICTh YYHsI, 3allJ/laHOBaHa CaMUM 3MICTOM
HaBYAJIbHUX MPOTpaMm, sika He MOTpeOye 30BHIIIHBOIO KEPYBaHHS 3 OOKY BUMUTENS);

- aJanTUuBHICTE;

- JIOCTYITHICTb;
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- HE3aJIeKHICTh 3MICTy HaBYaHHA (PIBHI MOJKJIMBOCTI BCIM KOpPHUCTyBadam
HE3aJIeKHO B1J] COLIAJIbHUX Ta IHIINX YMOB JKUTTH).

®opMyBaHHS €KOJIOTTYHOI KOMIIETEHTHOCT] YYHIB Ha ypokax (pi3UKU € OJHUM 3
OCHOBHHX 3aBJIaHb €KOJIOTTYHOI OCBITH 1 BUXOBAHHSI YYHIBCHKOT MOJ0A1. OJTHUM 13 NIJIAXIB
(dbopMyBaHHS €KOJIOIIYHOT KOMIETEHTHOCTI IIKOJSAPIB MOXXe OyTH  BUKOPHUCTaHHS
1HpOpMaLIHHUX TEXHOJIOTIH, SIKI BUCTYHNAIOTh SK 3aci0 yHAOYHEHHs, CHUIKYBaHHS 1
CTBOPEHHSI IPOOJEMHUX CUTYal[ll, € IHCTPYMEHTOM Ii3HaHHA 1 JpKepesioM 1H(opMarlii,
KOHTPOJIIOIOYUM 3aC000M, 1 IEBHOIO MIPOIO MApTHEPOM, IO JONOMArae OlMaHyBaTH yYHSIM
HOBI CIIOCOOU €KOJIOTTYHOT AlsUIbHOCTL. OTXKe, BUKOpUCTaHHS 1H(QOPMAaLIHHUX TEXHOJIOT1H
JI03BOJISIE YUMTENIO0 CIHUIKYBATUCA 3 YYHSMHU Ha CY4YaCHOMY TEXHOJIOTIYHOMY pIBHI,
3poOUTH HaBYAJbHUM Npolec Oulbll NpUBAOIUMBUM 1 €(QEKTUBHUM, a KOHTPOJIb
HABYAJIbHUX JIOCATHEHb LIKOJISPIB OUIbLI 00’ €KTUBHUM.

HABYAJIBHA IIPAKTHKA 3 ®I3UHKH AK 3ACIb ®OPMYBAHHA
IH®OPMATHYHOI KOMIIETEHTHOCTI YYHIB

IIapko B., Epmakosa H.

Xepcoucovkuti depaicasnuil yHigepcumem

AHOTaUiA: y Te3ax HaBeAeHi MOX/MBI WNaxu ¢OpMyBaHHS  iHDOPMaTUYHOI
KOMMNETEHTHOCTI LWKONAPIB Ni Yac HaBYaNbHOI MPaKTUKK 3 i3nKu.

KnrouoBi cnoBa: HaByasbHa NpakTuka, iHhbopMaTMBHa KOMMNETEHTHICTb.

3anopyKoI0 YCIIIIHOTO PO3BUTKY HAIIOTO CYCHLIBCTBA € IIBHAKA OPIEHTAIIS HOTO
YJIeHIB y cydacHOMY iH(popmauiiiHoMy npoctopi. Lle nependavae BogoaAIHHS 0COOUCTICTIO
YMIHHSIM KOPUCTYBAaTHUCS PI3HUMHU JpKepelnaMu 1HpopMauii (JpykoBaH1 BHUJAHHS, Ha
EJICKTPOHHUX HOCIIX Ta B Mepexi Internet), 3miiicHioBaTH ii MOIIyK, aHali3, CHUHTE3,
nepexkoayBaHHs. [IIIr0TOBKY 4JIeHIB CyCHUIbCTBA 3AaTHUX BUKOPUCTOBYBATH HA0YTy CyMYy
3HaHb JJIs BHPIINIEHHS SJKUTTEBUX, HpodeciiiHuX Ta noOyToBUX 3aBJaHb MOXYTh
3/1IMCHIOBATH HAaBYAJIbHI1 3aKJIa/IU CEPEIHBOT JJAHKU OCBITH, SIK1 CHUPAIOTHCS Y CBOil poOOTI
Ha 3acaJid KOMIETEHTHICHOTO Miaxoay. OMHUM 13 UIAXIB peaizallii 3a3Hau€HOro MiIX01y,
MoOke OyTH HaBuajbHa MPAKTHUKA 3 (PI3UKH, KA MPOXOAUTH Y MEXaxX MIOPIYHOT HABYAJIbHOT
npaktuku. g dopma oprasizanii HaBYadbHO-BUXOBHOI MJISUIBHOCTI WIKOJIApIB Oyia
HeHTpanizoBano BrpoBamkeHa y 2001 pori MinictepcTBOM OCBITH 1 Hayku Ykpaiau [3] 1
nependavae MiICUJIEHHS TNPAaKTUYHOI, MPHUKIAAHOI Ta MpoQeciiiHO-OpieHTaliiHOT
CHPSIMOBAHOCT1 HABYAHHS, a TAKOXK cIpusie (GoOpMyBaHHIO PI3HOTO pOAY YMIHb Ta HABUYOK
3aCTOCOBYBAaTHM HAOyT1 3HAHHS U1 BUPINIEHHS TBOPYUX, NPAKTHUYHUX, NPUKIATHUX Ta
COLllaJIbHO-3HAUYIUX 3aBJaHb, TOOTO (OPMYBAHHIO KOMIIETEHTHOCTEH LIKOJISApIB. Y
Hakasil Ne371 Bin 05.05.2008 poky «IIpo 3aTBepmkeHHS 3aralbHUX KPUTEPIiB OLIIHIOBAaHHS
HaBYAJIBHUX JOCSITHEHb yYHIB y CHCTEMI 3arajbHOi CEpPEeIHBOT OCBITH» TMPOIMOHYETHCS
TPHOXpIBHEBA l€papXisi KOMIETEHTHOCTEH: MpeaAMETH1, MIKIIpeIMETHI Ta KitouoBi [4]. o
CKJaJly OCTaHHIX BXOJHUTh 1H(OpMATHUHA KOMIIETEHTHICTb, sIKa mepedadae OBOJIOAIHHS
YYHEM yMIHHSIM OpIEHTYBaTUCi y CydacHOMy IHQopmamiifHOMy MOTOIl Ta
BUKOpHUCTOBYBaTH 3acobu IKT aiisi B1aCHOrO pO3BUTKY.

BuBueHHs MeTOIMYHOI JliTepaTypu 3acBIUWIO, LI0 €AMHOIO MIAXOAY [0
TPaKTyBaHHsI MOHATTS «iH(OpPMAaTHYHA KOMIIETEHTHICTH» Hemae. Ilpore, y cBOill po6oTi
MU OyAeMO CHHUpaTucs Ha O3HA4YeHHs 1H(OPMATUYHOI KOMIETEHTHOCTI, SIKE IPOIOHYE
MiHICTEpCTBO OCBITHM 1 HayKu YKpaiHH, 3TiIHO 3 SKHUM, OBOJIOJIHHS YYHSMH I[I€IO
KOMIIETEHTHICTIO nependavyae yMIHHS BUKOPUCTOBYBATH HOBI 1H(OpPMAIliHHI TEXHOJIOT y
CBOIM AISUIBHOCTI, 3JaTHICTh BiAOMpPATH, aHAII3yBaTH, OLIIHIOBATH Ta CHCTEMAaTH30BYBaTH
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iHpopMalLlito, a TAaKOXK YMIHHS BUKOPHUCTOBYBATH pI3HI JKepena iHdopmalliil 1Jis BIaCHOTO
PO3BUTKY [4].

Buuenns nirepatypu 3 npoOiemu popMyBaHHS 1HYOPMATHUHOT KOMIIETEHTHOCTI
LIKOJISIPIB M1 Yac HaBYaHHS (PI3MKU JT03BOJIMB BCTAHOBUTH, 1110 OCHOBHA yBara HayKOBIIIB
MPUALISUIACh PO3KPUTTIO MOYKIIMBOCTEHN 3aCTOCYBaHHS HOBUX 1H(OPMAaLIHHUX TEXHOJOTIH
JUId peaslizallii BUXOBHUX, PO3BUBAJIbHUX Ta HaBUAIbHUX ILUIeH. 3aBaHHA 3 (POpMYBaHHS
1HGOPMAaTUYHOI KOMIETEHTHOCTI YYHIB IiJ 4Yac IPOBEJECHHS HaBYAJIbHOI MPAKTUKH 3
(G13UKM TPeIMETOM JIOCIIKEHHSI BUYEHUX He Oyno. Ha Hamr moruisi 3aimydarouu MIKOJspiB
JI0 PI3BHUX BHJIB JiSUTBHOCTI IiJI YaC HABYAJIBHOI MPAKTUKHA 3 (I3UKHU [2], BUNTEITH MOXKE
cupuatd (GOPMYBAHHIO YyCIX BHAIB KOMIIETEHTHOCTEH Y4YHIB, y TOMY 4HCIlI W
iHpopMaTnyHOi. Cepes; OCHOBHUX HUIAXIB (JOPMYBAaHHS 1HPOPMATHUYHOI KOMIIETEHTHOCTI
MU BHUAUIIEMO Taki SIK MPOOJIEMHO-TIOMIYKOBHIM Ta 1HGOPMAIIMHUN MIAXO0IU, a TaKOXK
MIPOEKTHY TEXHOJIOTIIO.

Pi3HOMaHITHICT,  mUIAXIB  ¢GopMyBaHHS  IHPOPMATUYHOI  KOMIETEHTHOCTI
00yMOBIIIO€ HEOOXITHICTH BUKOPHUCTAaHHS pI3HUX (GopM opraHizamii Ta IPOBEACHHS
HaBYaJIbHOI NPaKTUKHU 3 (13uKu (Tabmuug 1).

Taomums 1
Hlasixu ¢popmyBaHHs iHGOPMATHYHOT KOMIIETEHTHOCTI IIKOJISAPiB
i Yac HABYAJbHOI PAKTHKH 3 Qi3NKH

KoncrpyroBanns bBUIHIX
< ;
MIpHIIaJIiB
SR [Ipo6aemHO- D .
=l o .. D13UYHNN IPAKTUKYM
E o | TONIYKOBMM MIAX1L .
§ = HapuansHo-nocmigaunbLKa
& % ISUTBHICTE
F& = E cee
N KCKypcii Ha BHUPOOHHIITBO Ta
= 2 Indopmaniitnmii P P I
S .. PUPOAY
5 X1 :
2 TypuctruHi noxoam
.| ImguBinyanbHi IpoeKkTH
[IpoexTHa TeXHOJIOTIA LUBLAY P
I'pynosi npoextu

Amnani3 3MicTy Iiii yuHiB 3 1H(OpMaIli€to, SKI pO3MISIHYTI y po3poOieHiit Hamu
TEXHOJIOTIUHIA KapTi, MEPEeKOHYEe B TOMY, 110 BCI 3alpoONOHOBaHI (GOpPMH MPOBEACHHSA
HAaBYAJIIbHOI MpPakTUKU 3 (I3UKM MarTh 3HA4YHI MOXJIMBOCTI i (GOpMYyBaHHS
iHpOpMaTUYHOI KOMIIETEHTHOCTI IukoJsipiB. [lpoTe, 3amyueHHs iHPOpMaLIHHUX
TEXHOJIOT1M JAOLLUIbHE JIMILIE M1 YaC BUKOHAHHS I'PYNOBUX Ta 1HAUBIAYyaJbHUX MPOEKTIB,
METO/IMKa OpraHizauli SKux onucana Hamu y [1].

TakuM YHHOM, 3aJIy4ar04yd IIKOJSIPIB 10 PI3HUX BHUIIB JISTIBHOCTI MIJ Yac
HAaBYAJIbHOI MPaKTUKUA 3 (I3UKHU, BUYUTEIb Ma€ MOXJIMBICTb CHOPMYBATH HMOBHOIIHHY
OCOOMCTICTh, fIKA 3MOXE IIBHJIKO aJanTyBaTUCA 1O 3MIH y CYCIHUIBHOMY JHUTTI Ta
OPIEHTYBATUCA y CydacHOMY 1H(OPMAaLIHHOMY [IPOCTOPI.

Jliteparypa

l"ait (Epmakosa) H.O. Bukopuctanas KOMIT IOTEPHUX TEXHOJIOTIN y MK MPEAMETHUX
MpPOEKTax IiJ 4Yac HaBuajnpHOI mnpaktuku 3 ¢i3ukuw/ H.O. Tait (€pmakosa)//
[ndopmartiitni TexHosorii B ocBiTi: 30ipHUK HaykoBuXx mpaib. — 2010. — Bumyck 6. —
C. 210-216.

lait (€pmakoBa) H.O. HapuanphHa mnpaktuka sk ¢opma oprasizanii HaByaibHOI
NisUIbHOCT1 yuHIB npu HaBuaHH1 ¢izuku/ H.O. Tait (€pmaxosa)// HaykoBi 3anucku
PiBHEHCBHKOrO Jep:KaBHOrO TIyMaHITapHOro YyHiBepcutery. Bumyck 12. — PiBHe:
Bomuncbki obepern, - C. 19 - 22.
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HEPCIIEKTUBHI TEXHOJIOI'II PO3BUTKY CHCTEM
EJIEKTPOHHOI'O HABYAHHA

Iumkina M.

Inemumym inghopmayitinux mexnonoeii i 3acooie nasuanus HAIIH Ykpainu

AHoTauifa. OKpecneHO CydacHi npobnemm Ta nNpPOTUPIYYS PO3BUTKY CUCTEM
€MeKTPOHHOr0 HaBYaHHA: AOCTYMHICTb HaBYaHHA; SKiCTb OCBITHIX MOCNyr;
iHAMBIAyani3alia HaBYaHHA; pPU3MKW | MnepeBarn BUKOPUCTAHHS KOMN'tOTEPHOI
TEXHIKW; CTaHAapTM3aLisi TEXHOOrIN i pecypciB. BUCBITNEHO TeHAEHLIT iX BUpiLUEHHS
B acnekTi pO3BUTKY HOBUX MEPCNEKTUBHMX TEXHOSIONIN e-HaBYaHHs. OKpecneHo CyTb
i mepeBary BWKOPUCTAHHS TEXHOMOri XMapHUX 0buncneHb sk HOBOI nnaTdopmu
po3nojineHoro Has4YaHHA. BusBNeHO MnepcrnekTUBHI HanpsMKW 3aCTOCYBaHHA XMap
JaHUX B CMCTEMax YnpaB/iHHA €NEeKTPOHHWM HaBYaHHAM: ynpasiHHA AOCTYMOM;
ynpasniHHSA KOHTEHTOM; YMpaBniHHA pecypcamu; yrnpasniHHA CrifKyBaHHSM.

KnrouoBi cnoBa: e-HaBYaHHS, XMapy AaHUX, YNpaBiHHS HaBYasIbHUM KypCOM.

EnextponHe HaB4aHHs (€-HaBYaHHS) Iependavyae BUKOPUCTAHHS HOBITHIX Ta
IHHOBAI[IMHUX TEXHOJIOTIA 3 METOI MMOKPAIIUTU 1 PO3LIUPUTH HOro MOXIMBOCTI. B
OCTaHHIM wYac B JaHId ramy3l HaOyJlId TONIMPEHHS TEXHOJOril MOOUIBHOTO Ta
PO3MOJIUIEHOI0 HaBYaHHS, MapajellbHUX OOYHUCIEeHb, 10 MepeadadaroTb MOMIJIMBICTD
CIUTPHOTO BHUKOPHUCTaHHS pecypciB Ta 3aco0iB, KOJEKTUBHOI poOOTH Oaratbox
KOPHUCTYBaiB, pO3pOOKH IPOEKTIB, JOCTYIY IO JAHUX y Oynb-sKid TOUIll 1y Oyab-sKuil
yac. B To#i ke 4ac, po3BUTOK HOBUX TE€XHOJIOTIM MPU3BOAUTH 1O BUHUKHEHHS MPOTHUPIY,
10 CTOCYIOTHCS PI3HUX ACIMEKTIB CUCTEM €JICKTPOHHOTO HaBYaHHSI.

[Ipobnemu Odocmynunocmi nasuanusa. llepenOadaeTbcsi HE JUIIE HASBHICTH
KOMIT IOTEPHOT TEXHIKH, 3ac00iB [HTEepHET, BIAMOBIAHOTO MPOrPaMHOrO 3a0e3MEeYeHHs 1
HEOOX1IHUX CEPBICIB, a TAKOX BIICYTHICTH OOMeXeHb y uaci 1 npoctopi. Lls cynepeunicts
[IEBHUM YHMHOM BHUPIIIYETHCA 332 PaxXyHOK BHUKOPUCTAHHS TEXHOJIOTIM MOOUIBHOIO 1
PO3MOJIUIEHOr0 HaBYaHHs. AJie PO3BUTOK JIaHOTO HAIpsIMYy NOTpedye 3HAUHMX arapaTHUX
Ta 00YHUCIIIOBAIBHUX PECYPCIB.

[Ipobnema saxocmi oceimmuix nociye, MO HATAIOTHCS 3a JOTIOMOTOI0 €JIEKTPOHHOTO
HaByaHHS. Bupimyerbcst y 6araTboX HampsiMax, 10 Hependadae 1 sKICTh HaBYaJIbHOIO
KOHTEHTY; 1 HasBHICTh HEOOXITHUX 3aCO0IB Ta MEXaHI3MIB OLIHIOBAHHS 3HaHb, MPOIECIB
Ta pe3yabTaTiB  HaBYAJNbHOI  JISJIBHOCTI;  HEOOXIJHOTO  amapaTHO-IPOrpamMHOro
3abe3nedyeHHs; piBHA [KT-koMreTeHTHOCTEH CTYIAEHTIB 1 BHUKIagadiB. [ OJOBHOIO
CKJIQJIHICTIO Y JIaHOMY BHUIAJIKy € BHU3HAUEHHS IMOHATTS SKOCTI y c(epl eIeKTPOHHOTO
HaBYaHHS, a TAKOX MONIYK HAHOUIbII NPUAATHUX METO/IIB Ta METOAMK 11 OLIHIOBAHHS.

[Ipobnema inousioyanizayii naeuanns. CymnepedHICTh MOJATAE Yy HEOOXITHOCTI
n000py KOMIT FOTEPHUX TEXHOJOTIH, IO CHOpHsuM O aJeKBaTHIA peamizaiii JuJaKTHIHOT
MOJIeJl HaBYaHHsI, BIAMOBIAAIN O 1HAUBIIyaJIbHUM MIOTpebaM Ta MCUXIYHUM SKOCTSM TOTO,
XTO BuMUThCS. BupimenHs mnorpedye po3poOku JocuTh au(epeHLiioBaHUX Ta
CHeliajli30BaHUX CUCTEM HaBYaHHS, 1[0 IPYHTYIOTHCS Ha MOJICIIOBAHHI Ta BIACTEKYBaHHI
IHAMBIAYaIbHOI TPAEKTOPii Ta MPOLECIB ALSUIBHOCTI Y4HS, HOTO pIBHS 3HaHb, HaJaHHS
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peKoOMeHAallIN 10A0 MOJANbIIOro po3BUTKY. Po3poOka maHoro Tumy cucreM, 30Kpema 3
€JIEMEHTaMU IITYYHOTO IHTEJEKTY, € JOCHUTh TPYIAOMICTKOIO 1 HOTpedye 3HA4YHUX
(G1HAaHCOBUX BUTpAT.

[IpoGnema pusuxis i nepesae eukopucmanus KOMn 1omepHoi mexHiku y HaBYaHHI,
BpaxyBaHHsI (PaKTOpIB 30€pexeHHS 3/10pOB’S, PO3BUTKY IHTEJIEKTYaJIbHOTO MOTEHIIAIY,
aKTHUBI3allll AISUTBHOCTI TOTO, XTO BYUTHCA. TpyaHONIl TMOB’si3aHl 3 PO3POOKOIO,
YIOCKOHAJICHHSIM Ta ypaxyBaHHSM CHCTEMH ICUXOJOr0-IeIaroriyHuX BUMOT, CaHITapHO-
FIri€EHIYHUX HOPM JI0 IPOTpaMHOro 3a0e3NedeHHs HaB4ajJbHOrO IMpu3HaueHHs. baraTo ski
3 UX MpoOJIeM 3aJIMIIAI0THCS HE BUPILIEHUMHU Y 3B 3Ky 3 IIBUJKUMHU TEMIIAMH PO3BHUTKY
Ta OHOBJEHHS  KOMII'FOTEPHOI TEXHIKM Ta OpakoM  JIOCTaTHbOi  KUIBKOCTI
€KCIIEPUMEHTAJIbHUX JOCIIP)KEHb HOBUX CUCTEM Ta HUIAXIB iX 3aCTOCYBAHHS.

[Ipobnemu cmanoapmuzayii mexnonoeiti i pecypcie 1isi 3NIACHEHHS] YIIPABIIHHS €-
HaByaHHAM. JlaHa mpoOrieMa BUHHMKAE Yy 3B 3Ky 3 (POPMYBaHHSAM BIIKPUTOTO OCBITHHOTO
CepeZIoBUINA, 10 nepeadadyae rHyYKU TOCTYI 10 OCBITHIX PeCypcCiB, MOXKIIUBICT BUOODPY
Ta BapilOBaHHS TEMIY, 3MICTY, YACOBUX Ta MPOCTOPOBUX MEXK HABUAHHS B 3aJI€KHOCTI B1Jl
noTped KopucTyBaua. Y JaHOMY 3B’SI3Ky, NOTPeOYIOTh MOJAJIBLIOI pO3pOOKH HAyKOBI
OCHOBHM OI[IHIOBaHHsS SIKOCTI 1H(MOpPMAIIMHUX TEXHOJOTIH, NUIAXIB iX [1000py Ta
BUKOPHUCTAHHS.

[lepcieKTUBHUM HampsMOM PpO3BUTKY €-HaBYaHHS € TEXHOJIOTIl XMapHux
obuucneny. ONHIEIO 3 0COOIMBOCTEN JAHOTO THUITy TEXHOJIOTIH € MOXJIMBICTb CTBOPEHHS
emMHOi THQPACTPYKTypH NapajiebHUX Ta PO3MOAUICHUX OOYHCICHb 1 PO3pOOOK, Ta
00’eTHaHHS Ha 1111 OCHOBI CHCTEM Ta PECypciB pi3HUX TUIIB. MOKHA BUSBUTU IIE€peBaru
3aCTOCYBAaHHS XMapHUX OOYHCIIEHb MO BIAHOLIEHHIO J0 PI3HUX acClEeKTiB YIpPaBIIHHS B
CUCTEMax e-HaBYaHHS.

Ynpaeninua docmynom no enekTpoHHoro HaByaHHs. [losisirae y HamaHHI Yepe3
[HTEepHET HOCTYNY /10 MOCTYT €-HaBYaHHS, 1110 BUSBJISETHCS, 34€0UIBIIOTO0, Y BUKOPUCTAHHI
HEOOX1THOTO TMporpamMHOTO 3abe3nedeHHs abo rurargopmu. Lle 3memesitoe Ta crpoirye
HaJaHHS OCBITHIX MTOCIIYT Ta OpraHi3allilo HaBYaHHSI.

Vnpasninna xonmenmom (3MicTOM) HaBuUaJbHUX KypciB. IlepeBaroro XxmapHHX
oOumciieHb € OUIbIII MOJIMBOCTI BpPaXyBaHHsS 1HIMBIAyaJbHUX HOTped Ta HaBYAIbHOI
TPAEKTOPIl CTyIEHTa 3a PaXyHOK MOJICTIOBAHHS HOT0 ALUIBHOCTI 1 1000pYy HEOOXITHUX
pecypciB Ha OCHOB1 0OpOOKH 3HAYHUX OOCSTIB JaHUX.

Ynpaeninusa pecypcamu. TeXHOJIOT1l XMapHUX OOUMCIIEHD CIIPOIIYIOTH OpraHi3aIlio
KOJIEKTUBHOTO BUKOPHUCTAaHHS PECYPCIB BIJJAIIEHOTO AOCTYITY Jj1sl 6araTboX KOPUCTYBayiB;
no0ip, 3acToCcyBaHHS Ta HaJaHHS HEOOXITHUX 3ac00iB B TEBHIM TOYIll HABYAIBHOTO
IIPOLIECY.

Ynpaeninua cninkysanuam (xomyHixayiero). TexHonoriss XMapHUX OOYHUCIICHB
Hajzae OUIbII JelieBl Ta yHI(IKOBaHI MOCIYrd 3 OopraHisallii eJeKTpOHHOI MMOIITH, YaTiB,
dbopymiB, kKoH(]epeHIid 1 cemiHapiB, MO 3AIMCHIOIOTHCS 3a JIOMOMOTOI0 pPecypciB, SKi
30epiraroThCs Ha BIIATIEHUX HOCISIX.
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BHBYEHH AJITEEPU Y 7-9 KIACAX 3 BUKOPUCTAHHAIM
ITPOTPAMHOI'O 34ACOBY “BIBJIIOTEKA EJIEKTPOHHHUX
HAOYHOCTEH”

Hlumko JI., Yepuenko 1.

Xepconcobkuti depaicasnuil yHigepcumem

AHoTauif. Y fgaHili cTaTTi HapaloTbCs BiAOMOCTI MO MpU3HAYEHHS NeaaroriyHoro
nporpamHoro 3acoby “bibnioteka enekTpoHHWX HaodHocTen ,Anrebpa 7-9 knac” Ta
MOro OCHOBHI XapaKTEPUCTMKK, BiIOBPAXKEHO TAKOX METOANYHI acneKTu NpoBeAeHHS
YPOKy anrebpu.

KnrouoBi cnoBa. nejaroriyHMin nNporpamMHuiA  3acib, OMOPHWIA KOHCMEKT, YPOK
anrebpw.

OCHOBHMM 3aBJIaHHSIM HaBYaHHA MaTeMaTWKH B 3arajJbHOOCBITHIM MIIKOJII €
3a0e31e4YeHHsT MIITHOTO 1 CB1IOMOTO OBOJIOJIHHS YYHSIMHU CUCTEMOIO MAaTEMaTUYHHUX 3HAHD
1 BMIHb, JOCTATHIX JJIs BUBYCHHS CYMDKHUX TUCHIMILIIH 1 MpoaoBxkeHHs ocBiTh Yy BH3 Ta
HEOOXIIHUX y MOBCAKIeHHOMY XUTTI. Ilopan 3 num 3aBAaHHSIM Iepe] BUUTENEM CTOITh
npoOieMa: HaBYMTU ILIKOJSPIB MIPKYBAaTH, HABUUTU MUCIUTH, a TaKOXX OPraHi3yBaTH
[IPOLIEC HAaBYAHHS TaKUM YMHOM, 100 KOYKHE 3YCHJUIS 3 OBOJIOJIHHSA 3HAHHSAMU MPOTIKAJIO
B YMOBAaX PO3BUTKY Mi3HABAIBHUX 3A10HOCTEH YUHIB.

Bupimensto uux npo6sieM crpusie BIPOBaIKEHHS 3ac001B HOBUX 1HQOpMAIIHUX
TEXHOJIOTIM y cUCTeMy HaBuaHHs MareMmaTuku. OcoOiuBe MiCHe y HIATPUMLI YPOKY
MaTeMaTUKU Ma€ Take NporpaMHe 3a0e3leyeHHs], sKe HIATPUMYE 1 TEOPETUYHY, 1
MIPaKTUYHY YaCTUHU KypCy MaTeMaTHKH, 1a€ MOXKJIUBICTh MOJIEIIOBATH X1JI PO3B’I3yBaHHS
MaTeMaTU4HOI 3aJlayi, COpHUse SIKICHIA oprasizaiii caMoCTiiiHOi poOOTH Y4HIB, MpHU SIKIN
BJIA€ETbCSI B TOPIBHAHO KOPOTKHUN dYac IMEPEBIPUTH pIBEHb 3HAHb YYHIB BCHOTO KJacy,
3MIMCHUTH 3BOPOTHMM 3B'A30K 1 OPraHi3yBaTH IHIUBIIyaJlbHY TPAEKTOPI0 HaBYaHHS
MaTeMaTUKU U1 KOXKHOTO yYHSI.

KoHuenuis Takux MeJaroriyHo-Opi€HTOBAHUX CHUCTEM MIATPUMKHU TMPAKTUYHOI
TISUTBHOCTI T1/1 Yac BUBYCHHSI MaTEMAaTHUKH BUKIIanaeHa B [1-4].

Peanizamiero gaHoi KoHuUenuii 3aliMaeTbCs  HAYKOBO-AOCTIIHUN  IHCTUTYT
1HpOpMaLIHHUX TEXHOJIOT1 XEepCOHCHKOrO Jep:KaBHOro YyHiBepcuTeTy. CTBOpPEHO psil
negaroriyHo-opieHToBanux cucrem (TepM VII, TepM 7-9) miaTpuMKH HpakTUYHOI
JISUTBHOCTI JJ1S BUBYEHHS IIKUILHOT anreOpH, skl yCIIIIHO BUKOPUCTOBYIOTHCSI BUUTEISIMU
MaTeMaTUKU CEPE/IHIX HaBYAIbHUX 3aKJIaiB YKpaiHu JIJIs MiBUIIECHHS YCIIITHOCT1 3HAHb
3 MareMmaTuku [5-7].

OCHOBHMM NpU3HAYEHHSM MporpamMHOro 3aco0y «biOmioTeka eneKTpOHHUX
Hao4HOCTEW» (ckopoueno — ,,bH Anredpa 7-9”) € BukopucTaHHs Ha ypokax anredpu y 7-
9 kmacax 3araJlJbHOOCBITHBOI IIKOJIM ab0 B MpOLECI CaMOCTIMHOTO BUBYEHHS YYHSIMH
HAaBYAJIILHOTO MaTtepiany s (QOpMyBaHHS BIANOBIJHUX TEOPETUYHUX 3HAHb Ta
MPaKTUYHUX YMIHb y IKOCT1 HAOUHOCTEH.

3a TeMaTHKOI0O Ta 3MICTOM, a TaKoX 3a BHMOraMH JI0 3arajJbHOOCBITHBOL
nigrotoBku yuHiB BH ,,AnreOpa 7-9” moBHICTIO BiOIOBiJae HaBYaJdbHIA mporpami 3
anreOpu s 3arajibHOOCBITHIX HABYAJIbHUX 3aKJIA/IIB.

VYuurens BukopucroBye «bH Anrebpa 7-9” y mpoieci BHUKIaJaHHS HOBOI'O
Marepiary Ha ypoui. YueHb BuxopuctoBye «bH Anrebpa 7-9” mns 3acBoe€HHS
HAaBYAJILHOTO Martepiajly BIOMa IPHU CaMOCTIHHOMY BHBYEHHI IIbOTO MaTepiany. Y4eHb
Takox BUKOpHCTOBye «bH Anrebpa 7-9” sK KOHCIEKT TEOPETUYHOTO MaTepially ypoKy
IIpY BUKOHAHHI IPaKTUYHUX 3aBJaHb Ha ypolll abo BOMa.
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Sk moka3ye OCBI yUUTEIIB, BAKOPUCTAHHS MTporpamMHoro 3aco0y «bH Anrebpa 7-
9” HOTMOBHIOE 1 PO3IIUPIOE MOXKIMBOCTI TPAAUILIMHUX 3aCO0IB HaBYaHHS, IO 3a0e3neuye
MIIBUIICHHS €()EeKTUBHOCTI 1 SKOCTI HaBYaJIbHO-BUXOBHOTO IIPOIIECY, AaKTUBI3YE
MI3HABAJIbHY MAUIBHICT YYHIB 3 Kypcy aireOpu Uil 3arajbHOOCBITHIX HaBYaJIbHUX
3aKJIaJiB.

OnopHi KoHEneKrTH

&

&
£
&

IIM "KoHcTpykTOop ypoky"

Anre6paiuni sagaui
Fpathiuni no6yaysanHs
Yporn =

VYuurens 3azpanerigp, y [IM ,,KoHcTtpykrop ypoky”, ¢opmye naHi - OnopHuit
KOHCIIEKT YPOKY Y BUIJISIA1 MEPENIKY ONMOPHUX KOHCIEKTIB 03HaY€Hb, I'pauHUX N00YNO0B,
anreOpaiyHUX HaBYAJBbHUX 3aja4, aHIMalid, KOPUCTYIOUHMCh O107110TeKaMH OMOPHUX
KOHCIIEKTIB, IpadiyHMX 0OYA0B, anredpaiyHux 3aad.

CdopmoBanuii ypok 36epirarots y 6iGmioreni ypokis. Moro MoxHa pemarysati,
BIJIyYaTH, MOXHA TIepecuiiaTi Ha po6odi micts yuHiB y [IM ,,Ypoxk anredpu’.

Yuurens Ha ypoui Biakpupae 3 610miorexu ypok y IIM ,,Koncrpykrop ypoky”,
oOupae OJIMH 3 BapiaHTIB MPOBEACHHS YPOKY - IPYNOBUMN / IHAMUBIAYyalIbHUM / BUOIPKOBUH,
31iMcHIOE HacTporoBaHHs [IM Ha oOpaHuil BapiaHT Ta NMouYMHaEe ypok komaHnaoro [louaru

YPOK.
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