CONSTANTINE THE PHILOSOPHER UNIVERSITY NITRA
FACULTY OF EDUCATION

New Teaching Approaches in Technology

NITRA 2017



New Teaching Approaches in Technology

Editors:

Peter KUNA!
Miroslav OLVECKY?
Tomés KOZIK!

1Department of Technology and Information Technologies, Faculty of
Education, Constantine the Philosopher University, Nitra

2Department of Applied Informatics and Mathematics of the Faculty of
Natural Sciences, University of Ss. Cyril and Methodius, Trnava

Authors:

© Ing. Peter ARRAS, PhD.

© Assoc. Prof. Ing. Yelizaveta KOLOT, PhD.
© Prof. Ing. Tomas KOZIK, DrSc.

© Dr. Ing. Jaroslav KULTAN, PhD.

© Mgr. Peter KUNA, PhD.

© PaedDr. Miroslav OLVECKY, PhD.

© Ing. Peter POLJOVKA, PhD.

© Ing. Marek SIMON, PhD.

© Prof. Ing. Galina TABUNSHCHYK, PhD.
© Assoc. Prof. Ing. David VANECEK, PhD.

Reviewers:

Prof. PaedDr. Alena HASKOVA, PhD.
Doc.PaedDr.PhDr. Jifi DOSTAL,PhD.
Ing. Dirk Van MERODE, MSc.

The publication is supported by the European Commission within the
Tempus project DesIRE no. TEMPUS-project 544091 - TEMPUS - 1
2013 - BE - TEMPUS-JPCR ,Development of Embedded System
Courses with implementation of Innovative Virtual Approaches for
Integration of Research, Education and Production in UA, Ge, AM*

The publication did not pass the language edition review of the
publishing house. The authors of individual chapters are responsible
for technical, content and linguistic correctness.



New Teaching Approaches in Technology

First edition Nitra 2017

© Peter Arras, Yelizaveta Kolot, Tomas Kozik, Jaroslav Kultan, Peter
Kuna, Miroslav Clvecky, Peter Poljovka, Marek Simon, Galina
Tabunshchyk, David Vanécek, 2017

© Constantine the Philosopher University in Nitra, Faculty of
Education, 2017

ISBN:
DOI:



Table of contents

LIST OF FIGURES 9
INTRODUCTION 12
1 NEW TEACHING APPROACHES IN ENGINEERING.........ccousunmnnininnnns 13

(P. ARRAS, Y. KOLOT, T. KOZIK, P. KUNA, M. OLVECKY, M. SIMON, G.
TABUNSHCHYK)

1.1 E-LEARNING METHODS IN EDUCATION.....cccvvieiieeeeeerrreiieeeeeeeeeeniceeeeeeeenens 13
1.1.1 E-learning Environment for the Remote Study in Material
Properties COUISES. ...coovuuiiiiiiiiiiit ittt 13
1.1.1.1 Structure of the Computer Aided Learning Module ... .13
1.1.1.2 Virtual Laboratory.......cccceeeevieeeeiiie e, ....15
1.1.1.3 Remote Laboratory.... ....20
1.2.1.4 CONCIUSION wettiiiiiiieiiee ettt ettt s e s e iee e s sneaeas 24
1.1.2 Simulated and Real Remote Experiments in the Process of
o [0 o1 4o o USSP 25
1.1.2.2 ICT in EAUCAtION weeeeiiieecieeceiiee et 25
1.1.2.2 Real Remote EXPeriment .......ccocvevveerieeieeniennieeeieesee e 27
1.1.2.3 Simulated EXperiment .......ccccevverieeneeeneenieneeereesee e 31
1.1.2.4 Integrated E-Iearning.......cccccveeeiiieeeciee e e 32
1.1.2.5 The Project of Research and Results........cccccccvuveeivieeeccneecennen. 33

1.2 INFORMATION TECHNOLOGIES IN REMOTE EXPERIMENTS ..ccvvvverrrnnerennnnennnn. 39
1.2.1 School Experiment as a Part of Teaching Lesson .........cccecceevueennns 39
1.2.1.1 Characteristics of hands-on laboratories..........ccccceevcverieeniennne 40
1.2.1.2 Experiment in the education [€sson ........ccccceviveeircieiiniieeennen. 41
1.2.2 Using Remote Experiments — Everyday Reality ........ccccervveeneenne 44
1.2.2.1 Remote Experiments at Universities .......ccccccevecvvveeeeieicvnnnnenn. a4
1.2.2.2 SUMAIY cettitiieeeteeeeeteeeeeeeeeeeeeeeeeeeeeeeeeeaeeeeeeereataereaereraa——.—————.—————... 48
1.2.3 Will the Real Experiments be replaced by the Simulated............ 48
1.2.3.1 From Simulation to the Virtual Laboratory........ccccccceevcveeennenn. 53

1.3 TECHNICAL ASPECTS OF CONSTRUCTION REMOTE EXPERIMENTS..........ccee..... 65
1.3.1 Remote Experiment Using Elements of Industrial Automation...65
1.3.1.1 Remote Control Experiments (RCE) .......ccceevveerrveecreeneeeireesneenns 66
1.3.1.2 Structure of the RCE .........cccvveuveeneen.

1.3.1.3 Block Diagram of the RCE
1.3.1.4 Purpose-designed Control Constructive Systems of the RCE....72

1.3.1.5 Industrial Automation Systems..........ccceeevuveenne .73
1.3.1.6 Integrated System of Industrial Automation .... .74
1.3.1.7 PLC - Programmable Logic Controller............... ...75

1.3.1.8 Remote Control of the PLC Systems ........cccceevvveevnieeenciveeennnnen. 77



1.3.1.9 Communication Module Supporting TCP/IP Protocols ............ 77
1.3.1.10 Communication Module TCP/IP with Integrated Web Server 78
1.3.1.11 Communication via a Computer Connected to the Internet.. 78

1.3.1.12 Measurement of Air Flowing Velocity in Tube ..........cc.ccc....... 80
1.3.1.13 Selection of Control PLC SyStem .......ccccccveeeviveeiiieeeciiee e, 82
0 T80 0 0 T - 1 VRPN 83
1.3.2 Preparing and managing the remote experiment in education .. 84
1.3.2.1 Characteristics of the Remote Laboratory .........cccccceevcvveeennneen. 84
1.3.2.2 Preparation of Remote Experiment ........cccceeevvveeeiieeenciveeennnnen. 85
1.3.2.3 Didactic User Requirements.........cceevcuveeeriieeenieee e 88
1.3.2.4 Technical Requirements on Remote Laboratories ................... 88
1.3.2.5 Administration of Remote Experiments.........ccccccevveeeecvveeennen. 90
1.3.2.6 SUMAIY ciiiiiiiiii e 94
1.3.3 Remote Experiments in Terms of View of Didactics of Education

............................................................................................................. 96

1.3.3.1 Social Conditions of Application of Innovative Teaching

Supported by Remote EXperiment.........cccueeeevueeeeiieeeciieeecciee e
1.3.3.2 Remote Experiments and the Didactic Cycle
1.3.3.3 Technical Solutions of the Remote Experiments with
Deployment of PLC
1.3.3.4 Summary

1.3.4 Operational Sustainability of Remote Laboratories................... 107
1.3.4.1 Remotely Controlled Real Experiment .........ccccceeevveeeciieeenneen. 108
1.3.4.2 Remote Laboratories Accessible on the Internet................... 111
1.3.4.3 Administration of Remote Laboratories..........cccocevereveeennnen. 114
1.3.4.4 SUMMANY .eeiiiiiieieieetee et e s e e e e neneeeeeas 118
2 LEARNING MANAGEMENT - LMS MOODLE 119
(D. VANECEK)
2.1 E-LEARNING ...evvtneiitieeettneeeetteeeerteesenneeersnneerssneessnnsersnneesssnneessnnnnes
2.1.2 INtrodUCiON ...ceiciviiiciee et
2. 1.2 HISTORY euneteieeiitie e et e eetteeeeetteeeeete e erabeeeeanessennnsersnneessnnnesennnses
2.1.3 COURSE CREATION ..ccettiereieeeeereeeeeeeeeeeeeeseeeeeeeeseseesesesssesesesesesssssesenen
2. 1.4 DEFINITION «.evuueietuieeeenieeertteererneerssneeersseessssneesssneserssneesssnneessnnnees

2.1.5 UTILIZATION OF E-LEARNING AT UNIVERSITIES
2.2 THE TYPES OF E-LEARNING COURSES ...cvvvuunereeererrrrniereeereenrnnaeseeseessnsnnnns

2.2.1 BasicC types Of COUISES ...covuiiiiiiiiiiiiieiciieeciee e esiee e
2.2.1.1 Static MaterialS.....coceereiereerieeieeeee e
2.2.1.2 Course with lecturer (asynchronic) ......cccceeveveevieencieeceenee. 124
2.2.1.3 Course with lecturer (synchronic) .......ccccceeeeeveevceenieeneenee. 124




2.3 METHODOLOGY AND BASIC STRATEGIES FOR E-LEARNING COURSES.............. 126

2.3.1 Let’s have a look at basic selected functions of LMS systems in

(o 1= = 1| ST PPPRP 131
2.3.1.1 One of the basic functions is creation and maintenance of

COUISES iiiiiieieeee ettt e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e aeaaaeaaaaaaaees 131
2.3.1.2 Administration and management of courses ..........cccceeeuvenn. 131
2.3.1.3 CommuNication tOOIS.......c.ceeeiiiiiiiiiiecciree e 131
2.3.2 Evaluation and feedback..........ccouveeeiiiiiciieeciec e, 133
2.3.3 Standardization.........cceeeeecciieiee e 133

2.8 E-CONTENT ttttteeeeeteeettiieeeeereeettieeeeeeeressttaeaeseesserstnnaaesesssssssneseeeseesses

2.4.2 Creation of e-courses....
2.5 CREATION OF COMPLETE COURSE .vuuuivituiereineririneeetsieertinieresneeesnnneensnns

2.5.1 Strategy ADDIE.........cooviiiiiiiiiiiceee e
2.5. 1.1 ANAIYSIS cuveiiiiiiieciee e e rae e e
2.5.1.2 DESIZN cuuvviieeiee ittt eertrree e e e et e e e e e raa e e e e e e
2.5.1.3 DeVElOPMENT ...eoriiieiiieieeriie ettt
2.5.1.4 Implementation ........ccoceerierieenieeee e
2.5.1.5 EVAlUGLION c.eeiiiiecieeeeeesee et
2.5.2 Continuous development ........cccveeccieeeiieeeeciee e 140
2.6 IVIOODLE. .. uuuutuiueuiiini s 140

3 IMPROVING THE QUALITY OF TECHNOLOGY - TEXHOJIOTUH
ITOBBIINEHHUA KAYECTBA 148

(J. KULTAN, P. POLJOVKA)

3.1 BBEAEHWME B CUCTEMY MEHEOXMEHT KAYECTBA ...cvvvenieevinieeiiieeevaieeenan, 154
3.1.1 HaumoHanbHas nporpamma no Kavectsy CnosauKoi Pecnybamnkm

....155

3.1 11 LU HITK CP: ettt st 156

3.1.2 CtpaTternyeckue nnanbl n npuoputetbl HMK CP .....cooevvvevenennnns 157

3.1.3 Opranm3sauma HIMK CP 1 ee CTPYKTYPA ..covvvreeerveeeiieeiiieeeee. 159

3.2 CUCTEMA MEHEXMEHTA KAYECTBA, ISO 9001:9008 ......cccvvvverereennnne 160

3.3 LOKYMEHTALMA M YUET .. 162

3.4 KAYECTBO OBPA3OBAHMA . .uuuuutueuinininiaininiiiasasaaaaaaaanans 163

3.4.1 KayectBo 06pa3zoBaTenibHOro npouecca TQM.......ccceeevveeennee. 163

3.4.2 CoBpeMeHHble NpoL,ecchbl aHaM3a KayecTsa
3.5 UCNo/b30BAHUE CTATUCTUYECKMUX TEXHONOMUM MPU OUEHKE KAYECTBA
OBPASOBAHMEA ..titieee e ettt e e e e e ettt e e e e e se ettt e e e e e s e sannbreeeeeesesaannee 170

3.5.1 Cuctema ynpasneHuUsA 1 ee OpraHM3aLMOHHaA CTPYKTYpPA......... 171



3.5.2 CtaTUCTUYeCKMne TEXHOIOTUM NPU OLEHKe KayecTBa 0bpasoBaHmA

............................................................ .. 174
3.5.2.1 CratucTnyeckoe HabawogeHne 176
3.5.2.2 MOHUTOPUHT B 0BPA30BAHUM.....uvveeeerieeeiiieeeireeeevreeesieeeeenens 178
3.5.2.3 Mcnonb3oBaHME CTaTUCTUYECKUX TEXHOJIOTUIA PaHXUPOBaHNSA
(PEATUHTOBAHMA) .. eeeuveeeieeieeeireesieesiteeseeeeteesaaeetaesnseesseessseessseeseesnes 181
3.5.2.4 KNACTEPUBALMEA ceereiiieiiirieeeeeeeeiiieeeeeesesirreeeeeesennreeeeeesesannnees 181
3.5.3 HeKoTopble NOHATUA CTAaTUCTUUYECKOM OLEHKM.....eeeereeeenrireennnis 182
3.6 MOHUTOPUHT Y UBMEPEHMA ....eeeeeeeiiiieeeeeeeeennnieseeeeeensnnaneseeesennnnnnnns 183
3.6.1 YnpasneHue 0bopyaoBaHMEM AN MOHUTOPUHIA U U3MEPEHUIA
........................................................................................................... 183
3.6.1. 1 OBLUEE ...eeeutieeeiieeeciiee ettt e et eeere e e s tae e et e e e s ar e e e s bae e e nataeeennns 184
3.6.1.2 MOHUTOPUHT Y UBMEPEHME ....eeeeviieiireeeeiieeenreee et eesineee e 184
3.6.1.3 YnpaB/iieHMe HECOOTBETCTBYOLLEN NPOAYKUMNEN . ... 185
3.6.1.4 AHANIN3 LAHHDIX..eevvvvrrerreerererrerereerenereeeeeenerenene ...186
3.6.1.5 YayyweHue ...186
3.7 MOLAEND KAD ...ttt e e e e e ee e e ee e s eaeaese e reaanees 187
3.7.1 CTpyKTYypa MoAen KAD ...ttt 188
3.7.2 BHyTpeHHee coeanHeHune B pamKax Mogenn KAD ................... 190
3.7.3 KoHuenuma v 3HavyeHne Mogenm KAD .......ccccovvveevncieeeniieeennns 192
3.7.4 CncTEeMA 6ANNOB M MAHE/ID OLLEHKM..eeieiieeeiieeeeiieeesveeessieneannens 193
3.7.5 MNpoueaypa Ana yayyweHma opraHmM3aumii obuiectseHHoM
AaMUHNCTPAUMM NO MOoZenam KAD .........cooevvvvviiiiieieceiiieee e 194
3.8 AHANN3 BbIEPAHHbLIX YT A OCHOBHbIX ANAAKTUYECKUX METOL, U UX
B/IVAHNE HA KAYECTBO OBYHEHMA ...eeeieviieeiieirireeee e e e e 195
3.8.1 AHanu3s npumeHeHna UT B NPOLECCE OBYUYEHMSA ......cevveeenveenne. 195
3.8.2 VT - OODBEKT ODYUHEHMA. .eeeuerrieeiiieeriieeesiieessiieeesireessreeessseeeenanns 197
3.8.3 UT — MHCTPYMEHT OBYYEHMUA U YNIPABNEHMS ..eeeevreeeereeeeiieeeane 201
3.8.4 YT — CPEACTBO ODYHEHMA ..ovveeiiieeiiiieesiieeeiieeesireessreeesiaeeennnns 204
3.8.4.1 PacwmpeHune mexayHapoaHOro cotTpygHMYecTsa By308....... 207
3.8.4.2 BblbpaHHble MOpasibHble acneKTbl NpuMeHeHus UT.............. 209
3.8.4.3 JINUHOCTb U BUPTYANIBHBIN MUP .eeveeeeiieeeiireesireessveeessneneennene 210
3.9 OBPATHAA CBA3b — ®OPMA MOBBILIEHMA KAYECTBA OBYYEHUA ............... 212
3.9.1 O6paTHanA CBA3b M HEKOTOPbLIE €€ QYHKLMM ..eeeeneeeeeeeeeieeeeeneee 213
3.9.2 CpaBHeHue npouecca 0byyeHUs 1 TeXHUYECKOro npouecca .... 216
3.9.3 O6paTHas CBA3b B NMPOLLECCE OOYUEHMS ..eevuvveeeenireeeirieeeiveeenaene 217
3.9.4 Cnocob noabopa oNTUMANbHOTO KOJIMYECTBa 31eMEHTOB
OOPATHOM CBABM 1enveeereeiieeieeseeeeeeeseteesseeeseesseeeseesnseenseessseessseenseesnees 220
3.9.5 3aknoueHne ..221
3.10 LMS CUCUEMBI Y BO3MOMKHOCTU NUX UCNONB30BAHUA ....eeeeeeeeeeeeeenn. 222

3.10.1 UccneposaHme ucnonblosaHua LMS Moodle B npouecce
OBYUEHUA 1evviiiiiieeeitie ettt e etieeestteeesttaeeesbaeeesbaeesateeessseesssbaaessseeannnns 223



3.10.2 ONUCAHNE IKCMEPUMEHTA c..uuuerreeeeeeaannrreeeeeseannreeeeeesennnreeeeesns 224

3.10.3 Pe3ynbTaThl MCCNeo0BaHUA .. 227
3.10.4 BbIBOAD! ceeeeeeeeeeeeeeeeeeee et 229
3.11 BbICTPAA OEPATHAA CBA3b U MOTUBALMA ....eeeeeeeeneeeeeeeeeeniieeeeeeeenens 229
3.11.1 MoTuBaumA 1 BbICTPAA OBPATHANA CBASD ..cvuveereeeereererereeerereanns 230
3.11.1.1 MHdopMaLMOHHanA 3a43a4a 0OPATHOM CBA3U .......eeeeuvveennnee.. 231
3.11.1.2 MoTuBauma UCNo/ib30BaHUA cBepXbbICTPOM 06paTHOM CBA3M
............................................................................................................ 233
3.11.2 HoBOE KAYeCTBO — HOBAA METOAMKA c.eeeveeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeans 234

3.12 3AKNOYEHUE

3.13 HEKOTOPbIE ACMEKTBI OLEHKM HAHMM ... 237
3.13.1 TakCOHOMMSA 06PA30BATENBHBIX LEMEM ..evveeeereeeeiieeeereee e 238
3.13.2 OUEHKA BHAHMUM ceecuvrieeeiiiee et e et eve e e e taeeesateeeeavee e staeeeeanaeas 239
3.13.2.1 NPo6AeMbl OLLEHKM SHAHMM ....eeuveeerieneeerireeieeereenieeeieenineenne 240
3.13.2.2 NPO6AEMbI OLLEHKM SHAHMM ...cenveeerieneeerireeieeereesieeeeeenaneenne 241
3.13.2.3 TEXHONOTUUYECKUE MPOBNEMbI....cccuvveeeeiiieeiiieeeireeeeeaveeeeanaes 242
3.13.3 MpeanoxKeHma No ycTpaHeHU0 HEKOTOPbIX Npobiem npu
OLLEHKE YPOBHSA SHAHMM .enveeiieeieeeiienitesreesineeneeesineesieesseesseesaseesnneenne 242

3.13.3.1 ®yHKLMOHaNbHbIe BO3MOXKHOCTU LMS a1 OLeHKM 3HaHui 243
3.13.3.2 Ucnonb3oBaHMe PpYHKLMOHANbHBIX BO3MOXKHOCTEN OLEHKN245
3.13.3.3 CEMaHTUKA YPOBHA 3HAHUM .ceuvveeeniieeeeiiee et e eiveeeeveeeeeaeaes 246
3.13.3.4 YcTpaHeHUe TEXHONOTMUYECKUX NMPOBIEM ......ccccvveeeenvveeennee. 246

LITERATURE 248




LIST OF FIGURES

Figure 1 Structure of the course on material science, integrated in the

CALM .ceeerereeeersnesenns 14
Figure 2 Navigation in the hypertext 15
Figure 3 Lectures preSentation ... eeeeeseessssssesssesssessssesssseens 15
Figure 4 Deflection of a cantilever beam ........eeeeeneeesseeesns 16
Figure 5 Component Diagram for Virtual Lab .....cneneeoneeesneeennenns 18

Figure 6 Class Diagram for the cantilever beam calculation depending
from the shape .....coneeneerenees
Figure 7 Screen shot of the actual virtual lab
Figure 8 Screen shot of the report SCreen .......eeseeeseeessesesseeess
Figure 9 The hardware construction
Figure 10 Remote Laboratory functionality ...
Figure 11 Class diagram
Figure 12 Remote Laboratory: left IP-cam for measurmg, rlght
webcam for viewing the deflection.......nenennseeseessessseeseeens 24
Figure 13 Remote experiment Electromagnetic induction .......ccccenu.... 30
Figure 14 The place of execution/physical space for using of RE ........ 46
Figure 15 The frequency of use of RE by teachers in dependence on

the phase of the lesson 46
Figure 16 General attitudes of respondents to the RE.........ccconrernnrernnn. 47
Figure 17 Environment of virtual chemical laboratory from the
perspective of student (Dalgarmo et al,, 2009) .....ccoecereermeereernmeemseeesseessneens 57
Figure 18 Web interface of the student who access the virtual
laboratory (Masar et al., 2004) ... eeneeeeenneeseerseessseesseessesssesssssssssesssessans 58
Figure 19 Controlling virtualized robotic arm by student (Jara et al.,

P 0 59
Figure 20 Block diagram of the RCE .71
Figure 21 Levels of automation SYStEMmS ........cueernneersssssessssesssnes 74
Figure 22 Sample of the PLC system (PLC user guide)......ccoeermeemeernneens 75
Figure 23 Venturi tube (prutoky.cz) .80

Figure 24 View of realized RCE
Figure 25 Blocks scheme of RCE

Figure 26 From idea to remote eXperiment.......eessssssesessens 87
Figure 27 Live cycle of remote eXperiment ......eeeerseeesessssesesnes 96
Figure 28 Implementation team of eXPerts ......ceermeeneersmeesseessseessneens 96
Figure 29 Configuration of the experiment regarding regulation of the

engine revolutions by a frequency changer ... 103

Figure 30 Model of regulation of ilumination of the remote experiment




Figure 31 Course design using ADDIE strategy (Vanécek, 2011).......140

Figure 32 Course page 142
Figure 33 Activity types in Moodle 144
Figure 34 Course page 145
Figure 35 ACtiVity tyPe - teST. s ssessssssenes 145
Figure 36 Creating test 146
Figure 36 Creating test 146
Figure 37 Question bank 147
Figure 38 Question bank 147

®ur 39 CxeMa B3aUMO/IEHCTBUS 3aKa3YHMKOB B CHCTEMbI 00pa30BaHUS
®ur 40 Ctpyktypa Mogenu KAD
®ur 41 OneHka B aHeJie MPeAI0JI0KEHUH ...
®ur 42 OueHkKa B aHeJle NPEAI0J0KEHUH .........
®ur 43 OueHKa 6aJIJIOB B [TaHeJe Pe3yJIbTaTOB
®ur 44 UT o6 bexT 06yueHus
®ur 45 Bri6paHHOe IPUKJIaJHOE IPOrPAMMHOE 06€eCIIeYeHHE ......... 201
®ur 46 UT kak UHCTPyMEHT 06y4yeHUs 202
®ur 47 Vicnonb3oBaHue UT g5 moBellieHUs KauecTBa 00y4yeHUs .206
®dur 48 MeTozb! 1 dopMbl 06yueHus c npuMeHenueM UT
dur 49 Paszgenenue onacHOCTU € NpuMeHeHUEM UT ...,
®ur 50 O6uiasn cxema npuMmeHeHus UT
®ur 51 cuctema ynpaBieHHs
®dur 52 ynpap/soUMi CUrHaul
®ur 53 pe3ybTaT CUCTEMBI
®ur 54 ynpaBieHUE HPOLECCOM OOYUECHHUS «vvmrrerreemseeeseesseessseessesssssssssessss
®ur 55 Kputepus paszaesieHuss 06PATHON CBBA3U eeeereenne
®ur 56 I[Ipumenenue UT a5 co3ganrs o6paTHON CBSA3U
®ur 57 BivsaHUe 06bEKTOB yIIpaB/IeHUs HA KOHEYHBIN pe3ybTaT 219
®ur 58 npupaleHue 3HAHUHN [0 BPEMEHH ..oouvererreressersseserssesssssssssssssaens

®ur 59 coctaByieHUE FPAPUKA YIIPABIEHHUS coeuvrerrseemseesseeseessseessessssssssseesss

®ur 60 PesysbTaThl OCTUTHYTHIE cTyAeHTaMu 2009/2010 ...
®ur 61 PesysbTabl focTUTHYThIe cTyAeHTamMu 2010/2011 .......
®ur 62 OTHOCUTE/NIbHOE 3HaYeHU e JOCTUTHYThIX Pe3yJIbTaTOB

200972010 wooereeeerrseerssseerssssers e 225
®ur 63 OTHOCUTE/NIbHOE 3HaYeHU e JOCTUTHYThIX Pe3yJIbTaTOB
2010720171 cooereeereerrseerssneesssssesssesesssesssssesssssesssssesssssssssesssssesss s sess s sessnsesssanens 226
®dur 64 PacueT 0OCHOBHBIX CTaTUCTUUECKUX MapaMeTpoB 2009/2010
........................................................................... 226




dur 66 3aBUCMMOCTb CpeJJHEr0 3HaYeHUs pPe3yIbTaTOB U

oTkJIoHeHUH 2009/2010 OT NOPAAKA 3ATAHUA crvreurrerseemsenssseessmesssesssssssnens 226
®dur 67 3aBUCMMOCTb CpeJJHET0 3HAYEeHUS Pe3yIbTaTOB U
oTkJIOHeHUH 2010/2011 OT NOPAAKA 3ATAHUA crvreurrerseessensseesssesssesssssssnens 227
dur 68 3aBUCUMOCTD JOCTUTHYTBIX Pe3y/1bTATOB U NOJYy4eHHON
ouneHku 2009/2010 .227
®ur 69 3aBUCUMOCTD JOCTUTHYTBIX Pe3y/1bTATOB U NOJYy4eHHON
ounenku 2010/2011 .227

®ur 70 3aBUCMMOTDb JOCTUTHYTOrO pe3yJIbTaTy OT KOJIMYeCTBa
PEILEH M . ceerevasesseesseessesssessesssesssessssssssssssssessesssesssesssssssssssssssssssssesssesssesssssssssssssssssssssasanes 228




INTRODUCTION

The textbook "New Teaching Approaches in Engineering” is an
output from implementation of the Tempus DesIRE Project titled
Development of Embedded System Courses with Implementation of
Innovative Virtual Approaches for Integration of Research, Education
and Production in UA, GE, AM. The texts consist of three main chapters:
E-learning Methods in Education, Information Technologies in Remote
Experiments and Technical Aspects of Construction Remote
Experiments. Each chapter contains several subchapters that are
thematically oriented on the issue of remote experiments in terms of
their use in educational practice. They were made up of contributions
already being published by the authors in professional journals and in
scientific proceedings.

The texts follow the Proceedings of the Summer Course lectures
conducted under the DesIRE Project in September 2014 at the
Constantine the Philosopher University in Nitra. They broaden the
information and knowledge contained in the Proceedings of the
Summer Course - New Teaching Approaches in Engineering that has
the same title.

The textbook due to its complexity approach to the studied issue
will appeal not only to a narrow group of specialists, but will address
wider public and will be challenging even for the researchers from the
field of research of advanced training methods and their effective use
in practice, as well as for the designers of remote experiments.

Editors, Nitra 2017

12



1 NEW TEACHING APPROACHES IN ENGINEERING

(P. ARRAS, Y. KOLOT, T. KOZIK, P. KUNA, M. OLVECKY, M. SIMON,
G. TABUNSHCHYK)

1.1 E-learning Methods in Education

1.1.1 E-learning Environment for the Remote Study in Material
Properties Courses

The field of material science is defined as a key knowledge area
for engineers. Many - if not all - innovations in modern technologies
are related to the use of new materials, or new technological methods
of using existing materials. However, study time in existing curricula is
limited and new findings in material sciences cannot be fitted in.
E_learning modules could help make up for this lack of time. This
paper is devoted to the Computer Aided Learning Module (CALM)
(Arras et al, 2013A), developed for the supporting e-learning courses
in Material Science Properties.

1.1.1.1 Structure of the Computer Aided Learning Module

A complete driving learning module for material sciences is
constructed. The structure of it can found in fig. 1. It is the framework
in which fits the theoretical courses, and the different laboratories
described.

The present remote lab in the Computer Aided Learning Module
(CALM) is intended to be used to study the phenomenon of material
versus shape stiffness. The CALM contains all the learning contents
students are supposed to study on the subject. The CALM will be used
in classroom teaching and demonstrated to instruct students on how
to use the remote lab.
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Course on material sciences

Virtual
lab

Remote
lab

Classroom Self-

teaching study ‘ Real lab

Hardness
testing

Bending
testing

Bending
testing

Tensile
testing

Hypertext
environment

Hypertext
environment

Course book

Notch testing

Figure 1 Structure of the course on material science, integrated in the CALM

Students will study theory afterwards at their own pace, using the
hypertext environment, and next simulate different combinations of
materials and shapes in the virtual laboratory. Finally students can
experiment on real material and shapes in the remote laboratory.

Different techniques are combined: hypertext linked contents,
virtual lab (using Shockwave Flash) and a remote lab (controls for it
using Javascript) (fig.2). Slideshows are provided for documentation
purposes and to include the classroom presentations (fig.3)

The structure of the theory on the CALM reflects the materials in
the students’ physical course books. As such the look and feel of the
e_learning environment is similar to what students experience in the
classroom sessions (Arras et al, 2013B).

14



Figure 2 Navigation in the hypertext
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Figure 3 Lectures presentation

1.1.1.2 Virtual Laboratory

The virtual laboratory is a simulation of a test in the physical
laboratory for material properties study (Arras et al, 2013B). It was
constructed using the basic formulas for the bending of a cantilever
beam. In the virtual lab a number of specimens with standard sections
can be tested. Applied force, shape is changeable to offer a wide variety
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of possibilities. The only limitation with the basic formulas is that
asymmetrical test specimens will yield erroneous values, because
bending outside the plane of the specimen is not considered in the
basic formulas (fig.4).

==
L R

Figure 4 Deflection of a cantilever beam

Used formulas for bending of a cantilever beam (Hibbeler, 2014):
Maximum deflection at the free end:

FxL3

Y aEa D

Maximum bending stress in the cantilever beam (at the supported
end):

_ FxL
o= v

Moment of inertia (I): e.g. of a rectangle:

_ bxh?
T 12x1

(3)
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TABIEL USED SYMBOLS

Used symbols

Symbol Name Unit
E Young's modulus MPa

I Moment of inertia mm”4
F Load N

: e crosesemson | MPa
¥ Maximum deflection mm
L Length of beam mm

v Distance to neutral fiber mm

A. Functional requirements for the virtual lab:

Calculation and visualization of the deflection of a cantilever
beam, with measurement of deflection at the end and indication
of maximum stress and force.

. The values for different Young’'s modulus for a variety of
materials should be chosen according to reported values
(Hibbeler, 2014).

For a variety of shapes (rectangular section, H-beams, U-beam,
hollow shapes...) the shape stiffness can be used.

For different orientations of the same shape (increment angles
1°) about the principal axes.

For a variety of dimensions in the same shape. (cross section
dimensions and length). The different values should be entered
by the student experimenter.

B. Supplementary Requirements for the virtual lab

Experimenting students should be able to select all different

possibilities with the aid of pull down menus and selection panels, and
dialogue boxes for dimensions.

Readings of deflection, force and stresses with the aid of look

alike analogue meters.

Force should be applicable with the aid of a slider bar, and real

time adjustment of readings should be taken care of.
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Readings should be exportable: available in a window from which
to copy, together with material and cross section data. This feature is
necessary for the students to make their reports. As such they can copy
the data without retyping, but also without any special formatting in
the virtual lab, so it can be fit in any report.

C. Virtual Laboratory Realisation

For the virtual lab realisation were used HTML5, ActionScript and
JavaScript. The component diagram of developed application is
presented on the fig 5.

£ virtualSimulation package

«component»
«subsystems» £ ] Supplementary Resources
modellig.swf —————————
1 1
1.* «components
i R = ] Theoretical Material

[#] Modelling Results

Figure 5 Component Diagram for Virtual Lab

Subsystem “Modelling” is an interactive animation, based on Flash
and ActionScript. It consists of 3 components: a visual component, a
component for calculations and the component showing different
shapes. Such realizations make it possible to easily add new shapes.

The realization of the calculation for different shapes is realized
by classes put in package beam, which is part of subsystem “modelling”
shown on the fig. 6.
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Figure 6 Class Diagram for the cantilever beam calculation depending from
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D. Virtual laboratory functionality

To run the experiment on the client side user should use any web-
browser with an installed Flash Player. The main screen of the virtual
lab is in figure 7.

Input

400

[start_] [Creport | [ meser

Stress S (Mpa) Deflection d (mm)
0

41.667

33.333 0.296
25 1.101
16.667 2286
8.333 3.725
1] 5.291

Graphical Area

2o

Output

Figure 7 Screen shot of the actual virtual lab
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All results can be viewed in an additional window and printed
(fig. 8). The report window is a simple text window which allows the
student/experimenter to copy paste these results in his lab reports,
without having to type all texts.

Simulation results

Input:

Length of beam = 500 mm

The distance of the force = 500 mm

Force = 10N

Angle of rotation = 45°

Shape of the =ection = Hollow rectangle
Material = Steel

“oung’s modulus = 210000 MPa

Qutput:

Moment of inertia:
b = 452 mim"4
lyy = 482 mm*4

Results:
Maximum stress in the cantilever beam (at the supported end): Smax = §0.975 MPa
Maximum deflection Y'max = 4.033 mm

Figure 8 Screen shot of the report screen

1.1.1.3 Remote Laboratory

The objective of the experiment in the remote lab is similar to the
objectives of the real physical lab on bending. First objective is to see
and to measure the deflection of the cantilever beams. These values
can be compared to the theoretical results from the virtual laboratory.
Second goal of the physical lab which is substituted by the remote lab
is to let students understand the influence of errors in measuring
values on the uncertainty of their results. Students need to calculate
the (possible) error on their values by means of the theory of errors,
considering all sources of errors in the experiment (accuracy of tools,
uncertainty of loads, distances...)

A Hardware construction
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The construction of the experiment consists of sets of beams. The
beams can be any basic shape (round, square, rectangular, hollow).
The beams as deformed by pulling them with pneumatic cylinders
(fig.9). A reading scale is attached at the front end to measure the
deflection by means of a camera. The reading scale resolution is 1 mm.
The improve the read-out of the deflection, at the end of each beam, a
blue marker was attached, to contrast as much as possible with the
reading scale. Electronic control of the lab is with a simple relay board,
on the USB-port of the computer.

In the lab uses an IP-cam for the measurement (reading the scale)
and a web-cam for board control and monitoring the deflection.

Figure 9 The hardware construction

B Remote Laboratory realization

The control software driving the remote lab and integrating it in
the CALM-website was developed with the collaboration with ZNTU,
leading to a graphical user interface containing camera pictures and
controls in one screen.
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In general the software for the remote lab consists of three main
subsystems:

- for control of the cameras,
- for board control,
- for lab control.

The subsystem for lab control is a controller which allows to
control the process: initiate the session, safety control, process the
logic of the experiment, close the session (fig.10).

gl > Deacate the V3
> esctivate the Y
Push 2 > Deactivate the 2

> v v
S P Deactivate the vi

Figure 10 Remote Laboratory functionality

The subsystem for board control task is for switching the relays
on the relay board.

In figure 11 is shown the class diagram for these two subsystems.

The subsystem for camera control is an independent system,
which allows to output video-streams using the rtsp-protocol and to
save screenshots of the device with high resolution for further
measurements. Using the rtsp-protocol allows to display the video in
browser after installing the vlc-plugin.

For the realization was chosen the Spring MVC Framework. The
basic logic was realized with java, for visualization were used HTML,
CSS, Javascript, JQuery, JSP.
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AccessUserManager

+isAllowedAccess()
+getTimeForBeginSession() ()
+beginSession()
+endSession()

AccessController

+experimentHandler()

A A

BoardManager

+onBoard()
+offBoard()
+createCommand ()

ExperimentController

+getExperimentForm()

Figure 11 Class diagram

Functionality of lab-control module

+getExecCommand( )
T

CommandManager

+setCommand ()
+getCommand ()

AdminControl

+editCommand()

After getting access to the remote lab student can choose the
force applied to the beams and activates the forces on the different test
specimen (beams) by pressing the different valve buttons.

To cope with possible problems on images and video, a section for
saving screenshots was integrated for offline working with the
experimental results. The different screenshots can be reviewed to
measure the deflection at the end of the beams. As such experimenting
time could be reduced to 10 minutes per student. Security measures
are installed to avoid automated/hacked control of the lab.

The view of remote laboratory control through web interface can

be seen in figure 12.
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Selection of test specimen

Figure 12 Remote Laboratory: left IP-cam for measuring, right webcam for
viewing the deflection

First evaluations of the lab show that overall functionality of the
lab is appreciated by the students. Most of the problems arise with the
video (speed of connection for life-streams) and the interference or no
connection with plug-ins. Also the use of the lab in different browsers
(Internet Explorer, Google Chrome, and Firefox) show causes of
ineffectiveness as all 3 browsers treat videos differently. This makes it
somewhat difficult for the students, as they (sometimes) need to tune
their browser first.

1.1.1.4 Conclusion

The blended learning approach shows the most efficient results
among different approaches with the usage of e-learning systems. The
developed e-learning environment CALM is useful both for students
needs (self-study needs) as for teachers (central source of all course
related materials). It consists of different e-learning tools - html
content of learning material as theoretical background and
recommendations for practical tasks, tools for lecture presentation,
and elements of experiments with material properties simulation and
remote laboratory, which give possibilities for a more practical
approach to learning.
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In future, new tasks on expanding the CALM are to modify the
architecture to incorporate new infrastructure for other remote
laboratories and to enhance the security model, as there are plans to
increase number of students using the remote labs. Security is
necessary to ensure the safety of the equipment and to avoid early
wear or destruction by unwanted use of the remote labs.

1.1.2 Simulated and Real Remote Experiments in the Process of
Education

Under the influence of implementation of new information in
technical applications as well as a consequence of the dynamically
developing information and communication technologies (ICT), the
social-economic environment of contemporary society have
significantly changed in a worldwide dimension. It is understandable
that the changing environment creates new requirements for content
and forms of educational process. In the consequence of this progress,
it is necessary to change the requirements and demands in the area of
preparation and work for educators (teachers) at each level of
educational system. Society immediately makes the pressure on
pedagogical practice, to apply the newest information of pedagogical
science in the shortest period applying in response to development in
the area of ICT in education. It becomes obvious that besides the
demand on the high level of professional knowledge of educators
(teachers), the contemporary pedagogical practice expects and
assumes as necessary, that educator (teacher) in practice would have
in a defined range appropriate skills in using ICT in the pre-teaching
and teaching process itself.

1.1.2.1 ICT in Education

In the professional community, the opinion about the positive
influence of using ICT in education on the quality and efficiency of
school teaching is common and generally accepted. One of the
progressive developing educational methods nowadays based on using
the information technologies, is a method of real remote experiment
and simulated experiments.
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In recent years, the increased the interest of teachers in
implementation of educational methods, where teaching is supported
with ICT and especially with using of personal computers (PC) and
Internet. Teaching natural science and technical subjects with this
support is also popular among pupils and students. By the
implementation of teaching based on the real remote experiments
(experiments controlled via PC connected to the Internet), as well as
by using simulated experiments, the educational process functionally
combines clearness of understanding the physical principle of
functioning of technical equipment with the possibilities provided by
ICT.

In recent times published results of the research studies are
focused primarily on analysis and evaluation of the success of the
educational result, which was achieved by using ICT. Among the
educators is widespread the opinion, according to which the use of ICT
in education presuppose the achievement of higher level of education.
Frequently, this opinion is accepted without a careful examination of
the influence of ICT on the results of education in the relation to the
organizational structure of the school teaching unit, in which ICT are
used. Particularly, it is true in the area of using the real remote
experiments. Till nowadays, it has not been experimentally approved
their efficient and optimal inclusion in the structure of the teaching
unit.

Specific case from the perspective of the teaching management is
simulated experiment. This type of experiments is particularly suitable
for technical subjects, because their use in educational process allows
achieving higher level of visualization of the technical principle or
phenomenon. They do not need to create complicated controlled
experimental set as the real remote experiments. This was one of the
reasons that led us to think about the draft model of the structure of
the teaching unit with the application of simulated experiments in the
combination with real remote experiment and verify the educational
successfulness in pedagogical practice.
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The wvalidity of research, which was orientated on the
effectiveness of application of the real remote experiment and
simulated experiments, is given:

« by the currently formed social environment, which is
characterized by a high level of ICT use in practical life of
individuals, as well as in the economical activities of the society
itself,

+« from the importance of implementation of innovative progress
in education with regard on the current educational trends,
which are based on the mediate of such knowledge and
information to pupils and students, which will be able to
immediately apply in their further professional education and in
practical life and will be able on the basis of acquisition
knowledge and skills create new original solutions of problem
tasks,

+» with the recommendations of the European Union about
acquisition of necessary skills of the population in using ICT for
lifelong learning.

Investigation of starting points and conditions for the optimal
application of ICT in education, with the contemplation of using their
strengths in education, seems to be objective reality and present social
requirement.

In our research (which was made last year) we verified (using
natural pedagogical experiment) the appropriateness of using the real
remote experiment and simulated experiments in the university study
programme of teaching vocational subjects and practical training. The
benefits of this education for knowledge level of students were
experimentally observed, and there were also analyzed the attitudes of
teachers and students in relation to teaching, in which the real remote
and simulated experiment was used.

1.1.2.2 Real Remote Experiment

The term real remote experiment means the experiment, which
we can actually observe and control via PC connected to the Internet.
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The basic principle is based on the real laboratory experiment with the
difference, that physical or technical task is not made directly within
the teaching process of natural science or technical subjects by
students in the classroom, but here is only observed or in some cases
controlled via PC connected to the Internet. This way of making an
experiment is one of the main advantages of real remote experiment.
The user (experimenter) is able not only to observe a particular
experiment, but can also control it from the PC. S/he follows the
progress of experiment, sets various parameters, can easily download
the measurement data to the PC and further process. (Schauer, 2008).

So far acquired experience from pedagogical practice and
knowledge from application of real remote experiments show
(Schauer, 2008), that real remote experiment as a means of education
in natural science and in technical subjects via Internet has the
following benefits in the educational process:

RS

* increase the motivation level of students,

KD

< involve more senses of students in the educational process,

KD

< increase the level of logical thinking by students,

« support the development of activities and in self-reliance by
students (transformation from passive to active approach),

< time efficiency - despite wasting time on learning definitions,

the direct observation of the particular phenomenon,

*

« optional change of the parameter values in the modelling
experiment,

« launching the experiment anytime and anywhere via PC
connected to the Internet,

« development of digital competences.

Real remote experiment, which development is not completed
yet, means for students one of the most interesting ways of education.
(Schauer, 2009) In the school laboratories there is often used
Intelligent School Experimental System (ISES). On the web page of ISES
is at disposal not only the technical support (instructions for installing
hardware and optimizing system), but also the software (here is free
demo and upgrade of software at disposal to download) and teaching
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(free manuals, references to the other publications, description of
individual modules and others) support. The user can measure,
manage and process the measurement data with this system. ISES was
developed in the Czech Republic (Lustig, 2000).

Nowadays, the following experiments can users observe or
controls via PC connected to the Internet:

X3

8

Water level control,
Meteorological station in Prague,
Electromagnetic induction,
Natural and driven oscillations,
Diffraction on micro-objects,
Solar energy conversion,
Heisenberg uncertainty principle,
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Meteorological station in Prague,

Magnetic field in coil axis,

Photoelectric effect,

Polarization of light,

Radioactivity

Spectra,

Faraday phenomenon,

Rectifier,

VA characteristics of LED (Measurement of Planck constant).
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The real remote experiment Electromagnetic induction was used
in the draft lesson of electromagnetic induction. (Fig. 13)
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Figure 13 Remote experiment Electromagnetic induction

This experiment is freely available on the web page
www.ises.info, currently in four language versions (English, Slovak,
Czech and Spanish). As a part of this experiment are made: motivation
page, physical basis of the phenomenon of electromagnetic induction,
the experiment guide, short assignment, several pictures of
experimental arrangement and finally real remote experiment. The
user can via PC connected to the Internet control the amount of voltage
on the engine, which determines the speed of the rotating coil in
homogeneous magnetic field. Via the system ISES, the induced voltage
is scanned and is online rendering the time-dependence of the amount
of induced voltage on the coil. All the measurement data are recorded
and the user can download the data (for example into a text document
or into a spreadsheet) and further work with them. It is possible to
choose the data measured by another user from drop-down option
Choice of the measurement and compare them with data measured by

30



user. On the left section of this web page (Fig. 13) is a view of actual
experiment (the user can view the rotating coil of engine).

1.1.2.3 Simulated Experiment

Educators, who in the recent years implemented the computer
simulations and animations in the process of education, noticed an
increase in the level of clearness, motivation and activation of students,
as well as increasing the level of achieved knowledge and skills.
Applets help in the high rate to the development of analytical thinking
(observation), implicational skills (formulation of assertions,
reasoning), logical thinking and to have the ability of application the
observation and learned phenomenon in the education. Using the
simulated experiments contributes to the efficiency and attractiveness
of the educational process, because students and teachers are working
with ICT (mainly with PC, Internet and simulations) at the lessons and
sometimes time-consuming and complicated construction of physical
experiments is removed from the lessons.

Created simulations (applets), which are available on the Internet,
or creation of the own simulation, which demonstrate the physical
principle of the particular phenomenon, is possible to integrate to the
teaching unit, mainly at the lessons of natural science and technical
subjects. The web page of specific applet contains mostly the
accompanying text, theoretical ground, formulas, derivations, manual
tasks, questions, etc.

Nowadays, there are applets for various scientific field, most of all
dealing with problems of natural or technical science - for example,
the applets in teaching of physics are called physlets.

The outward appearance of applet mostly depends on the
intuition of the software engineer, how the specific applet was
prepared. Some applets are demonstrated from a graphical side
relatively easily, because the author of the applet put more emphasis
on professional side of actual problem. This applet contains more
formulas, theoretical explanations, the simulation is not so much
dynamic; but on the other side contains more particular figures;
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possibly monitor the interaction of several physical parameters (in the
case of simulation of physics). Then here are conversely applets, which
do not put the emphasis on theoretical explanation of specific problem,
but their assignment is to take observation of common user, to which
is adapted the graphical form of this simulation. Sometimes, these
applets look like simple computer games.

Nowadays, the interesting interactive Java applets are created
especially on the following web pages:

http://physedu.science.upjs.sk/ejs/index.htm,
http://surendranath.tripod.com/Applets]2.html,
http://phet.colorado.edu/index.php,
http://webphysics.davidson.edu/Applets/Applets.html,
http://www.walter-fendt.de/phlle/,

http://hockicko.utc.sk/,
http://kf.elf.stuba.sk/~cerven/SimulacieAdresar/simulacie.html,
http://fem.um.es/EjsWiki/index.php/Main/Examples

In the individual stages of the lesson design, at the main topic of
electromagnetic induction were used the simulated experiments
(magnetic field simulation, magnetic field of a straight current-carrying
wire, electromagnet, electric engine and generator), which are freely
available on the web page of the University of Colorado, as well as on
the web pages of Walter-Fendt. Before the first using of the applets on
the lesson the individual experiments were set up so that they
motivate students to deal with issues.

1.1.2.4 Integrated E-learning

Continual development and advancements in the area of ICT
create for educators the modern environment, in which they can
innovate and improve already created electronic teaching materials,
real remote and simulated experiments. According to OZvoldova
(2006), the global e-learning educational resources are mostly
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demonstrated as a theoretical concept of comprehension at particular
field of science through mathematical formulated laws, models,
simulations and animations, applets, exercises, graphs and
presentations. In almost any electronic text (e-text), which is focused
on the understanding the principle of formation (function) the
particular phenomenon, isn’t included the real remote or simulated
experiment, so there is created not very homogeneous files of
information. (Ozvoldova, 2006) We can understand the integrated e-
learning as a higher generation of e-learning, which is based on the use
of three components, as follows:

D3

» experiment - real laboratory and real remote experiment,

» simulations and interactive applets - one of the form of
experiment,

+ electronic educational texts and teaching materials - e-textbook,

e-study material.

D3

Jesche et al. (2005) began to use the term of the e-LTR (e-
Learning, e-Teaching and e-Research) and Schauer (2006) called the
system (of these three components) as a integrated e-learning, in
which the student reproduces, compares, observes, sorts, connects,
deduces, generalizes, analyses and so on.

In our research, the real remote and simulated experiment (two
components of integrated e-earning) was used. We hope, that the
combination of particular ways of the Internet support as the form of
the integrated e-learning in the educational process, can contributes in
significant way to the quality of learning, improvement and deepen
already acquired knowledge. Also, the e-learning can contribute to
form the general knowledge, as well as in the development of skills
with the use of modern ICT. (0zvoldova, 2006)

1.1.2.5 The Project of Research and Results

We based our methodology of lesson, with real remote
experiment in combination with simulated experiments, on this
statement: Tell me and I Will Forget; Show Me and I May Remember;
Involve Me and I Will Understand. (Confucius, 450BC).
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The main (primary) goal of our research project was to gain the
knowledge about the benefits of application the real remote a
simulated experiment in the process of education by students in the
university study programme and how the experiment can increase the
level of knowledge by students and to find out the benefit of using this
experiments in the teaching in the area of durability their knowledge.
The secondary goal of the research was to find out the influence of the
experiments on the level of motivation and activation the interest of
students in the topic of particular school curriculum during the school
teaching.

The research was made by the method of natural pedagogical
experiment. The representative sample was created by 103 students of
the university study programme of teaching vocational subjects and
practical training. The students were divided into two groups (control
and experimental) on the basis of the results of the preliminary test of
cognitive knowledge, so that the groups were homogenous. The
control group was created by 47 students and the experimental group
was created by 46 students. We used the Fischer two-sample test for
dispersal to statistically verify the homogeneity of these groups.

The school teaching in the experimental group was done with the
draft methodological model with the support of ICT, especially with
real remote a simulated experiment. In the control group teaching was
done in a traditional way: lectures with a discussion. The main topic of
curriculum was the electromagnetic induction for both groups. This
topic was chosen with respect to:

« Previous knowledge from secondary school,

< importance of the problem of electromagnetic induction in
technical applications, in the further study and the knowledge
application in professional practice,

accessibility of the real remote experiment on the Internet,

» availability of a simulated experiment concerning the topic.

X3

o

B3

The level of students’ knowledge was tested with a non-
standardized didactic test of cognitive knowledge at the beginning and
at the end of this natural pedagogical experiment. The
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durability/anchoring of knowledge (which is acquired in the school
teaching the electromagnetic induction) was tested with the same test,
after changing the order of the questions. This durability test was done
after time with the students both of groups.

Attitude and perception of students and the future teachers to the
draft school teaching program was surveyed in a questionnaire.

The primary goal of the school teaching in the experimental group
was to design the methodology of teaching with the purpose to
strengthen the phase of deepening and consolidation of knowledge on
a particular topic in the curriculum. The teaching was focused on the
repetition of theoretical and practical knowledge.

From the perspective of the individual phases in the educational
process the attention was centered on the fixation phase, which has as
main objective to consolidate knowledge and practice. This is mostly
done in the form of solving theoretical and practical tasks. This
consolidation in the designed model of teaching was done by means of
simulated experiments in combination with real remote experiments.

For this reason, the research was not focused on observing the
influence of experiment in the individual phase of the school teaching
unit. In our methodology, the process of education was constructed
using the method of fixation (questions and answers) to support the
interest of students to the particular topic, to arouse curiosity and to
avoid passivity. This means that the goal of the research project was to
create the methodology, with which the educator should achieve an
efficient impact on deepening and consolidating the knowledge, which
the students acquired in the previous study.

The significance of differences in the results of the didactic tests
of knowledge, which were taken from students of both groups, was
evaluated by student’s two-sample test with equal variances. We
compared and evaluated the differences in the middle of values of
control and experimental group of students in the final didactic test
with the next comparison of value the tested criteria t stat = 8,66 > t
krit (1) = 1,66 on the level of significance P(T<=t) (1) = 0,00<0,05.
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The evaluation of acquired results from the final didactic test
showed that results of students in the groups are statistically
significantly different. The students in the experimental group
achieved a higher performance in the area of cognitive knowledge in
comparison with students in the control group. Similar results were
found out in the area of durability of knowledge. The higher level of
cognitive knowledge was statistically confirmed by students in the
experimental group in comparison with students in control group,
which were educated in traditional way.

Through the questionnaire, focused on attitudes and perception
of students, we found that students consider our methodology (based
on real remote experiment in combination with simulated
experiments) as attractive and suitable for teaching technical subjects.
The results of didactic tests and questionnaires were compared with
the results of researches of other authors, carried out in the past or
recently.

Fricova et al. (2008) found out, that the support of interactive
applets using at the teaching contributes to better understanding and
finding the connection between theory and practice. The courses of
physic, with the interactive applets, are more interesting and attractive
for students.

The results of the research team of S.B. McKagan et al. (2008)
show that if there is applied the interactive lecture in combination with
simulated experiment in the process of education; the result of
teaching is higher than in traditional education.

Thornton (1999) considers the support of real remote experiment
as efficient in the way, in which the students observe real phenomena.
Students do not waste time in the lesson to make routine calculations,
but they can focus on learning, deepening and consolidation. The
students learn to work together by solving the problems and to
communicate with educators.

Haluskova (2008) considers (on the basis of students’
statements) the use of the real remote experiment in school teaching
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more interesting than real laboratory experiment, which is created at
the lessons.

Kocijanci¢ (2009) came to the similar conclusion in his research
as the other authors and he focused his research on the analysis of the
attitudes and views of students to the application of simulated
experiments, which were integrated at the beginning of the lesson.

Rakovska (2004) focused her research on finding out the benefits
of Java applets, which were integrated at the lesson. She found out that
students did not focus on physical content of particular phenomenon,
but they focused on graphical or technical aspect.

From these conclusions of researches it follows, that the use of
progressive methods of education supported by ICT to achieve a
higher effect of education, requires making research projects focused
on the problem area. Besides this, it is very important to pay attention
to the specialized vocational preparation of teacher in the area of using
ICT in the process of education.

We can certify (by analysing and comparing the results obtained
from our research and from researches of the other authors) that the
application of real remote and simulated experiments integrated in the
school teaching of natural science and technical subjects:

+« contributes to the achievement of higher level of cognitive
knowledge of students,

¢ contributes to the deeper explanation of particular topics of the

school teaching,

allows better understanding the topic of school teaching,

» leads students to the better understanding of the relations

between theory and practice,

e

%

DS

®,
°

increases the durability of acquired knowledge,

®,
°

supports the increase of students’ interests for deeper
understanding of fundamentals of particular physical
phenomenon,
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helps to increase the motivation level of students to study and

has a positive influence on increase of the manual activity of the

students at the lesson,

+ increases the level of creativity by students at the lesson, in
which they can create the own real laboratory experiments,
when the students observe the real remote and simulated
experiments,

% has a positive effect on active cooperation between students,

KD

« supports intercurricular relations in the school teaching.

R/

The research project was focused on considering the suitability of
the application of real remote and simulated experiments, in the
university study programme of teaching vocational subjects and
practical training. The results showed the importance and relevance of
the application of ICT in subjects, which are not very attractive and
favourite from the students’ point of view.

The topic of Electromagnetic induction belongs to the topics,
which students perceive as a theoretical one. They just consider it to
have a high proportion of definitions and formulas that are necessary
for various calculations, without deeper understanding of the basis of
the physical phenomenon and its use in practical applications.
Therefore, the projects’ main goal was to pay attention to the ability of
students to achieve a higher level of deepening and consolidation of
the basis of a particular curriculum in a topic that is more theoretical
than practical. The results of our group of students - future teachers of
vocational subjects - showed that we achieved the targeted goals.

Our created methodology is based on the use of real remote and
simulated experiments in the educational process. With the method of
natural pedagogical experiment was confirmed that the application of
ICT, particularly the use of real remote and simulated experiments in
the teaching, is suitable to achieve the increase of students’ interests in
the natural science and technical subjects, educational activities of
students in the teaching and has a positive influence on increasing the
level of durability in acquired knowledge.
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1.2 Information Technologies in Remote Experiments
1.2.1 School Experiment as a Part of Teaching Lesson

The role of the experiment in the educational process is to
demonstrate the new knowledge to the students, help him understand
relationships, verify hypotheses, calculations or deduct conclusions.
Another benefit of the experiment is to develop skills in handling
devices and measuring instruments. Laboratory experience is directly
related to the student’s previous knowledge. Clough (2002) states that
“they produce active mental struggle between knowledge and new
experiences and encourage metacognition”

For the implementation of educational experiments, it is
necessary to possess technical equipment, whose price level
corresponds to its parameters. For the active work of students, it is
ideal to have the same equipment in several groups simultaneously.
After discussions with teachers in schools, we have new information
that most schools in our country as well as neighbouring countries
only maintain their obsolete laboratory equipment with minimal
upgrade. So it happens that a number of samples, measurements,
observations and investigations remain only theoretical. Another
problem for realisation of the experiments is the curriculum. As stated
in Skoda and Doubik (2009) “greyhound race against ruthless
curriculum attempts to shift the active use somewhere to the edge of
the interest of teachers, because the time required implementing the
experiment and drawing conclusions is necessary to overload students
with other abstract concepts”. Kozik (2011) calls attention to wards a
shift from practical training in technical and scientific education. As the
author states “not so long ago, there were demonstrative experiments
used in teaching of technical and scientific subjects, whose task was to
validate the theoretical conclusions”.

With the arrival of information technology in education, e-labs
were formed besides e-learning. E-laboratories are formed by
computer-mediated remote real or simulated experiments. The
distanced and simulated experiments accompanied by electronic study
texts create an integrated e-learning, which Ozvoldova, Schauer and
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Lustig (2006) consider one of the most progressive and nowadays also
the most quickly developing teaching methods.

Considering the above mentioned facts, it is possible to ask: Why
develop training with support of real experiments?

1.2.1.1 Characteristics of hands-on laboratories

Real laboratories include real research process. From other types
of laboratories they are distinguished by two basic features:

+« all necessary laboratory facilities are real and located in the
laboratory,

« students participating in laboratory experiments, are
physically present.

Experiences gained in real laboratories are generally regarded as
a solution which helps students to learn science. Intuitively, it seems
that direct experience improves the understanding of students.
Laboratory experiences are still not enough to understand the
knowledge. Students must also share the idea of experiment. As stated
in Cloug (2002), "laboratory "cookbooks” used in science teaching
rarely catch the student and help them comprehend.”

Bransford and Brown (2004) point out those ,hands-on“
experiments can be an effective way to create a basis for new
knowledge of students, however, themselves do not reflect the
fundamental conceptual understanding, so necessary for the
generalization of observed features.

In carrying out experiments, a student confirms their acquired
theoretical knowledge from which they create general conclusions.
This meets the requirement of constructivism, active construction of
knowledge to students. Experiments which the students should not
carry out themselves, in terms of safety and legal standards, are done
by the teacher demonstratively. Other experiments should be done by
students depending on the possibilities and laboratory equipment
individually or in small groups.

40



In carrying out the experiment, it is important for the teacher to
make clear its evaluation of students and meaningful interpretation of
the results. It is also important to help students during the experiment
procedure with the acquisition and implementation of fundamental
safety rules during physical observation, measurement and
experiment. As stated in Blasko (2009), pupil attempt should be
simple, convincing and safe. After completion of the experiment the
learner should demonstrate and explain the phenomenon, describe
and generalize. Alternatively, student can make a written document.
By developing the ability to observe, describe and analyse the
demonstrated phenomena, the student learn the basic elements of
scientific work.

Social environment in the school laboratory is usually less formal
than in the traditional classroom. Thanks to this, the laboratories
provide opportunities for productive interactions between students
and teachers that have the potential to improve the learning
environment. Hofstein and Lune (2004) argue that the learning
environment is strongly dependent on the nature of the activities
carried out in the laboratory, the expectations of teachers and
students, and the nature of the assessment. This environment is partly
influenced by the materials, equipment, resources and physical
environment, but mainly a function of climate and expectations for
learning, collaboration and social interaction between students and
teachers, and the nature of the examination in the laboratory.

1.2.1.2 Experiment in the education lesson

Teacher’s behaviour during the experimental lesson is focused, as
defined by Blasko (2009) on learning activities which help the
students to:

*» create and test hypotheses from observations of various
features, find explanations for it,

« compare different opinions and approaches to solve
experimental tasks,
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determine what additional information is necessary to
determine the performance of a task experiment,

% choose one of the alternative solutions,

+ implement experiments and verify the results of solutions,
consider its application in practice,

< self-observe, measure, experiment, using mathematical and
graphical resources, discuss mutual communication and
teamwork,

< compare, find links between causes and their effects,

« solve problems that require matching of knowledge and skills
from several subjects, the use of practical skills in different
areas of human activity, which allows to use many approaches
to address them,

« practise model examples to solve problems using algorithms;
determine their own workflow and choice of sequence drafting
tasks, self-monitor results,

< correct and improve their own work.

As we mentioned, an additional benefit of the experiment is to
develop skills in handling devices and measuring instruments. Blasko
states the acquisition of following competences:

“* communication,

% information,

« mathematical fields of science teaching,
« problem solving,

« personal and social,

< jobs and business.

From the perspective of experiments in physics, Pavlendova
(2010) identifies the following core competencies:

« competence to lifelong learning,
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* competence to apply mathematical thinking and knowledge in
the field of science and technology,

++ social and personal competencies,

«» work competencies, competence to perceive and understand the
culture and speak the instruments of culture.

Haluskova (2009) point out good experiences with the inclusion
of simple experiments in physics lectures for first level university
study. Simple and inexpensive material experiments repeatable by
students at home brighten the lecture and help students understand
lectured material.

Banik (2010) explains the possibility of physics experiments,
easily made at home using everyday objects. It is encouraging the
students to make experiments at home, which helps to improve the
perception of physics.

The author recommends collecting topics for individual
household experimentation at every level of education. These topics
should then be provided to teachers to help them motivate the
students to make such experiments at home. A physics publication for
experimenting at home is welcome as well.

Kire$ (2010) mentions the following key elements for problem
solving:
¢+ unconventional problem,

R

» availability of experimental equipment,

*,

DS

» the ability to use their own (not prescribed) original solutions,

D3

» ambiguity of an answer to the problem,

KD
£X4

the need to seek answers on the basis of experimental results,

o

+¢ the opportunity to formulate their own scientific conclusions.

*,

Because of the time required for the experimental discovery of
knowledge the author recommends their inclusion primarily in leisure
activities in non-formal education.
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1.2.2 Using Remote Experiments - Everyday Reality

Teaching with the support of information technology became a
popular form for teachers in recent years. It is perceived positively by
students as well (Schauer, F. - Ozvoldova M. - Lustig, F. 2008)
(Domingues et al, 2010), (Clough, 2002). The use of computer-
mediated educational experiments - remote real experiments, allows
carrying out educational activities on the basis of individual needs of
students (Grimaldi and Rapuano, 2009).

By a remote laboratory we understand the environment in which
management and observation of real devices and objects is mediated
by computer and needed remote access is carried out via a computer
network. For the connection of computer networks, it is possible to
visualize the Internet via remote laboratory from any computer on the
Internet.

According to Nedic et al. (2003) the remote laboratory provides
students the best alternative compensation for work in the real lab. If a
remote laboratory is properly designed and built, it can provide the
students with:

+ feeling of real presence in the laboratory (telepresence),
¢+ participation in conducting experiments on real devices,

¢ learning through trial and error,

R/
0.0

work with real data,

B3

» the possibility to choose when and where the experiments will
take place.

1.2.2.1 Remote Experiments at Universities

Despite the fact that the popularity of applying RRE in education
increases, the efficiency of the education is questionable. By Nedic et al,
by some students, RRE are not perceived as real. They see differences
between the remote real and simulated experiments, despite the fact
that RRE provides the experiment with real data. Abdulwahed and
Nagy (2011) draw attention towards the absence of the teacher in
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consultation and communication with students, resulting in the
isolation of the student from the real learning environment.

Lack of feedback is considered a major disadvantage of RRE by
the authors. A particular problem is raising funds to build and operate
RRE. Some experiments are able to be activated automatically,
regardless of the time of connection of the user (such experiments are
usually in the area of electrical engineering), others require continual
human intervention in place (this is typical for chemical and
technological experiments).

From the point of view of the user, the most restricting condition
of RRE is the transmission speed. The high-speed Internet access is
required. Another deficiency of remote real experiments is just One-
sense involvement of the student when working with RRE.

There is a need for the RRE users to have an overview of current
state of regular use of RRE at universities around the world. To obtain
this information, we conducted a survey, in which representatives of
university departments were contacted with a request to complete a
non-standardized attitudinal questionnaire. List of workplaces was
created based on an analysis of publications in scientific journals
dealing with issues of RRE and data publicly available on the Internet
laboratories RRE.

In the questionnaire, respondents were given the opportunity to
name the place appropriate for the implementation of RRE. Responses
confirmed the assumption that a computer with an Internet
connection, data projector and possibly camcorder can create a
laboratory from any classroom. One point of the questionnaire was
aimed at identifying the most common place of the use of RRE.
Respondents could select more options and furthermore there was the
option “otherwise” where they could express their opinion. The most
often reply from the respondents was anywhere on the internet
network and mobile devices." This response highlighted the advantage
of RRE using. Students can easily connect to the RRE at the time and
place they consider the most appropriate for their learning (Figure
14).
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min normal classroom
equipped with
data projector and computer
w otherwise, specify how
in specialized I T laboratory

Figure 14 The place of execution/physical space for using of RE

From the perspective of achieving positive results from the
application of RRE in teaching, it is important to know the attitudes of
respondents towards the use of RRE on different stages of the learning
cycle. The results of the respondents indicate that RRE are mainly used
in the initial phase of teaching and to motivate the student/learner.
This phase of the lesson is very important from the point of view of
overall teaching success, as it is the phase in which the teacher tries to
evoke the learner’s interest in the subject (Figure 15). This conclusion
corresponds to the knowledge of the use of RRE described in
specialized publications, according to which the students examine the
research by RRE first and then carry out the experiment in a
laboratory.

mativating students

 interpretation/presentation
of subject matter

revision of subject matter
w testing the knowledge level

Figure 15 The frequency of use of RE by teachers in dependence on the phase
of the lesson
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Overall attitude of respondents towards remote real experiments
in relation to the real experiment is represented in Figure 16.

An interesting opinion was expressed by one of the respondents:
"Here I could mark all of 4 options". Other respondents answered in a
similar sense:

“Really depends. We consider them complementary in general, but
some cannot be modified (where instructor wants to teach how to plug
cables), and others are superior in their remote version (e.g. better
management of resources, etc.)” and ‘it depends on the particular
phenomenon”.

14% 9% Remote experiment cannot
replace a real experiment
Remoate experiment suitably
complements a real

26% experiment

Remote experiment can fully
replace a real experiment
Other (please specify)

51%

Figure 16 General attitudes of respondents to the RE

Representatives of university departments using RRE from all
continents engaged in the survey. There were 94 university
departments addressed, of which 44 completed the questionnaire.

An analysis of the responses of each part of the questionnaire
shows that remote experiment has its place in education. In specific
cases, it is even more appropriate than a real experiment (for example,
in distance education in various scientific fields). In general, it is not
really possible to compare the real and remote experiment; however, it
is necessary to take into account the training and educational goals of
the institution, which carries out educational activities.

47



1.2.2.2 Sumary

The goal of the authors of the questionnaire survey was to gain
insight into the actual regular use of RRE by university departments in
the world. This was done by the analysis of the questionnaire, where
there were several interesting findings about the use of RRE in the
workplace of universities in the world.

The largest group of functional remote experiments are
experiments in electrical engineering. This is understandable, because
the electrical RRE are much easily realised and maintained than RRE in
the fields of chemistry and technology.

For access to RRE just the Internet network is needed. As noted
by the majority of respondents, data projector with a computer with
high-speed Internet creates a laboratory from any classroom.

The attitude of respondents towards RRE applied in educational
process raised some interesting findings:

“ 51% of respondents consider RRE an appropriate complement
of real experiments.

% 26% of the respondents consider RRE a suitable replacement
for a real experiment.

In several cases, respondents supplemented their responses by
verbal expressions. They agreed that it is not possible to assess and
compare the RRE at all, because, as one respondent said "it depends on
the particular phenomenon". This expression of the author pushes the
question of the possible replacement of real experiments by remote
experiments in another position. This must be considered when
comparing the effectiveness of training conducted with the support of
real or remote experiments.

1.2.3 Will the Real Experiments be replaced by the Simulated

School experiment in natural sciences and technical subjects has a
special status. Enables teachers to non-violently and for students in an
acceptable way to encourage and develop in them creativity and
creative thinking. It teaches them to work systematically and
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purposefully. In case of organizing a group work, students will learn
and acquire the necessary experience with work in a team and be
responsible for work performed in front of collective.

The experiment is the primary method of scientific research.
Methodically properly designed educational experiment is identical in
content and methodology to the scientific experiments. The aim of
scientific experiment is gain new knowledge about natural sciences
phenomena or changes of variables that characterize them at a given
internal and external conditions affecting the studied system.

The pupil / student by carrying out school experiment also
gaining experience and manual skills to work with the technique in
preparing the experiment. Acquires the ability to analytically correct
approach to the evaluation of experimental results. Gained skills and
experience of working with experiment is significant in terms of their
future career prospects or application in real life.

The role of the experiment in the educational process is illustrate
to the pupil / student procedures of observing a phenomena in nature
as well as the investigation and management of technical and
technological production processes. Laboratory experiences which the
pupil / student obtains by work in the laboratory are very interactive
with his/her previous knowledge. Evoke in him/her an internal
conflict between him/her already previously known knowledge and
experience and new knowledge and experience, which positively
affects the cognition (meta-cognition) (Clough, 2002).

The positive effect of educational experiments in natural sciences
and technical subjects is unquestionable. Nevertheless, in recent years
we observe a decline of interest in the use of school experiments in
teaching at all levels of education among teachers. This trend also
appears in universities with technical and natural focus.

What is the cause or which is a consequence of this situation? In
the last decade of the 20th century and early 21st century, all countries
in the EU preparing new educational strategies. Strategies that reflect
the existing level of socio-economic relations, and which would allow
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individuals to gain education to lifelong application. The complexity of
decision-making on strategy of education is given by contradictions
between the currently applicable form and content of education, and
the current requirements of social practice in relation to the projected
development needs of the society in the near and distant future.

In the historically short period of time was created the society
with dominant position of information technologies in economic and
social terms, and in manufacturing. Due to changes in interpersonal
communication as well as the management and control of production
processes and systems, it changes the philosophy and goals of
education. In education started to promote the philosophy of lifelong
employment. According to this philosophy, the individual / citizen to
get in lifelong learning knowledge and skills necessary for flexible
application of the labor market.

In this context, not only in academics, but also at school and and
in public practice are discussed questions: what to teach, how to teach
and when to teach? Answer that, at first glance a simple question, as it
turns out, is not so simple, obvious and unambiguous (Kozik, 2011).

At the beginning of the 21st century has without reservations use
the term information society to refer to contemporary society. The
main feature of the information society is rapidly expanding and
dynamic innovative use of information technology not only by experts
in specialized industrial applications, but also the general public,
including children in different areas of everyday life.

In addition, development continues in the scientific study of
natural phenomena, in discovering new yet unknown technical
solutions and the development of advanced materials and
technologies. Increase in numbers of new knowledge is reflected in an
effort of educators and teachers in schools to include these new
knowledge into teaching (curricula) in the widest possible range. From
the pedagogical and organizational reasons it is not possible to
increase the number of teaching hours in individual subjects. It turns
out that one of the possibilities which can educators and teachers use
in enhancing the educational content, without administrative
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problems, while preserving the original time devoted to the subject, is
application of appropriate motivational and innovative methods in
teaching. These methods, which are currently actively used in
educational practice and have a strong incentive effect on student are
the methods supported by information technology (Kozik, Handlovska,
2011).

Students already in the youngest age have a strong source of
information, in which can very well versed. This source is the Internet.
Teachers like to use Internet in teaching. And students show great
interest on learning supported by information technology, which is
attractive for them. The digital technology is close to them and easily
therein oriented.

Information and communication technologies (ICT) in education
can be successfully used in each educational stage of teaching hours:

« At the beginning of the lesson to motivate students to
concentrating and to interesting in the subject of the course.

+¢ In the exposure phase.
+» At the stage of fixation of acquired knowledge.
+ In the diagnosis and knowledge level of students.

Mazorova et al. (2004) sets out the following benefits of ICT in
teaching:

% a high level of motivation of pupils / students (dynamics,
liveliness, animation, sounds), making inaccessible (eg. Movie
electron microscope),

+ elimination of hazardous situations (dissection, blood grouping
and the like. ),

+ simulation of time-consuming phenomena in a relatively short
time (eg. cross Drosophila ordinary),

+¢ interactivity - the pupil may intervene directly into the action,
changing conditions (eg. Grades),
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constructivist approach - the student does not receive a finished
knowledge, but obtains him alone,

« develop creativity,

< individual pace,

« click Help,

+« fast feedback,

% generating random combinations of tasks.

By Grimaldi and Rapuana (2009), multimedia technology based
on new hardware and software technology plays an important role in
the management and organization of the lesson. This technique brings
new opportunities how to learn interestingly what is taught hardly.
From the perspective of the teacher this allows to bring a dynamic
relationship into the learning, accelerate learning, go into greater
depth of knowledge and thoroughly explain learning material. Even
from the perspective of a student brings ICT changed conditions.
Student learning process in an environment with ICT is different from
learning in a traditional classroom or lab environment.

ICT in education, however, are also negatives. Labasova and Kozik
(2011) in the use of electronic presentations on lesson sets out the
following drawbacks:

7

< perception presentation by students is sometimes more
superficially than making notes with pen in hand,

« creating a slide show cost teacher takes much more time than
writing his training in points,

« create a slide show to a single topic (lesson) is uneconomical,
« failure of used technique (projector, computer, ...) and so on.

The use of digital technology in teaching has resulted in crowding
out practical activities and exercises from the course, even in such a
subjects which until recently had a dominant position. In this context,
it is important that teachers of natural science on the one hand, led her
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students to understanding of digital technologies in education and on
the other hand, their use in experimental measurements and exercises
taught and led to the acquisition of practical skills in the design and
implementation of these technologies in engineering applications and
manufacturing technologies.

The use of computer-mediated school experiments, from simple
simulations through real remote experiments to virtual reality allows
carrying out educational activities based on individual requirements
(Grimaldi and Rapuano, 2009).

Teachers perceive simulated laboratories as an appropriate
solution to the increasing financial demands for the creation of real
laboratories (Ma and Nickerson, 2006). It is expected that the
application of simulation methods in teaching will shorten the length
of time that a student needs to learn or understand the nature and the
principle of clarifying the phenomenon. Nedic et al. (2003) considered
simulation as appropriate to explain the theoretical principles and
practices.

Virtual laboratories are perceived as support and supplement the
real laboratories (Domingues et al., 2010). Tsuda et al (2008) describe
a Japanese research virtual laboratory, which was built to create a
comfortable environment for fusion research.

1.2.3.1 From Simulation to the Virtual Laboratory

Simulated laboratories (often referred as virtual laboratories) are
created as imitations of real experiments. The entire laboratory
infrastructure is simulated on computers. Virtual Laboratory allows
use in the educational process various prepared simulation, virtual
models and simulate these experiments. Typical tools for creating
simulated experiments are Java, Adobe Flash or Microsoft Silverlight.
In terms of performance, the most preferred tool is a Java (Spring et al.,
2008).

Applets and animations are designed to clarify and clearly show
the phenomenon in an attractive graphical way. It should be noted that
the simulated remote experiments are not directly designed to provide
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data for further processing, although some makers applets
incorporated in their products even this option. That is why most of
the publicly available remote experiments do not provide input or
output data, which are necessary for the scientific examination of
phenomena to compare real experiments with models (Lustigovj,
Lustig, 2009).

Virtual laboratories with elements of virtual reality are based on
the use of virtual instrument (Virtual Instrument). In general, there are
two methods of using virtual instruments (Grimaldi and Rapuano,
2009):

« The first way is to use virtual instrument as sophisticated
graphical user interface (GUI) to manage real instrument (step
motor, the temperature sensor and the like).

+ The second possibility is the use of computer simulation of
behavior of the real instrument (device).

Both options can be combined. The result is a more sophisticated
and flexible system that allows not only to simulate the experiment, as
well as to manage the tools of the real remote experiment.

By Grimaldi and Rapuana (2009) virtual laboratories with
elements of virtual reality brings the following benefits:

« exercise can be optimized for each student,
« phase of testing knowledge can be automated,

+« laboratory resources can be better utilized because, students
have access to a laboratory anywhere, anytime,

« feasibility level is higher than the simulation,

< time-consuming and ease of use is optimized and the difficulty
of acquiring the curriculum is minimized,

¢ is possible to perform dangerous experiments without risk to
the student,
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+ intensity of experiments is graded according to progress of the
student.

Choi et al (2009) argue that virtual laboratories can significantly
contribute to a better understanding of the principles and theories of
each experiment. The use of Flash animations and Java applets in
virtual laboratories leads to a better understanding of the theory and
experimental procedures. Provides to the students the opportunity to
realize experiment without the cost, risk and time limitations.

The basic advantages of virtual laboratories by Tsuda et al, (2008)
to be considered by the user:

+ high user safety,
¢ easy to work with providers,
+* undemanding management.
Users’ conditions are high-speed access to the Internet.

Domingues et al (2010) after the first year use of the virtual
laboratory referred improve the performance of students at three
levels:

+¢ in the preparation for laboratory work,

« in the improving laboratory skills and in the organizing
laboratory exercises,

++ quality evaluation of experiment results and discussion.

By analysing of scientific publications came Abdulwahed and
Nagy (2011) concluded that, despite the many advantages of computer
simulations and virtual laboratories, is between teachers and students
generally agreed that simulation cannot and should not replace every
experiments and by students gathered experience in the real
laboratories.

Grimaldi and Rapuano (2009) also mentioned disadvantages of
virtual laboratories. Among others also mentioned the following:
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even a high level of realism of virtual laboratories not solve the
fundamental problem, which is that the student is not in direct
contact with real experimental facilities,

*

< the student does not have direct communication, support and
assistance of the teacher.

1.2.3.2 Virtual Laboratory in Education

Combining simulations with real data gathering and management
of remote processes enables students to observe various specific and
rare phenomena (e.g. earthquake), securely remotely manipulate with
objects and dangerous chemicals, realize more complex measurements
and record them in the measured values (data) without that the having
technical issues and parameter settings. Thanks to this, experimenting
students can focus and concentrate their attention on conceptual
understanding of the experiment (Lustigova, Lustig, 2009).

Dalgarno et al (2009) have created a complete virtual 3D model of
the chemical laboratory (Charles Sturt University), Fig.17. This model
was created using the Virtual Reality Modeling Language (VRML) and
applications Blaxxun Contact VRML Browserl. Model with the
necessary applications received students on the installation CD. This
allows the students to become familiar with the laboratory structure
and equipment at home. Until then came to the real laboratory they
has necessary knowledge of laboratory equipment.

56



Bunsen Burner

Figure 17 Environment of virtual chemical laboratory from the perspective of
student (Dalgarmo et al.,, 2009)

Masar et al (2004) created a virtual laboratory for controlling an
inverted pendulum and gantry crane in real time. In the laboratory was
used a system with combination of real and virtual machines. In their
experience, the system is very attractive to students. For a realistic
presentation of the experiment through Internet were used several
visualization methods. Students by the speed of their Internet
connection, choose either the receive audio-video in the real-time, 3D
animation, rendering simple graph or all three options, as shown in the
illustration, Figure 18.
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Figure 18 Web interface of the student who access the virtual laboratory
(Masar et al,, 2004)

Jara et al (2011) reported good experiences with two conducted
consecutively teaching modules of the course "Automatics and
Robotics". The first - a virtual, students programmed simulated robot
in a virtual environment. In the second - real remote, sent students to

the real remote laboratory program that was previously created and
debugged in a virtual environment, Fig. 19
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Figure 19 Controlling virtualized robotic arm by student (Jara et al., 2011)

This teaching method helps students obtain a realistic picture and
visualization to understand the interdependence between the virtual
model and the real system. Educational virtual methods are based on
two methods of access of students into the remote laboratories:

1. When participating in lectures and practical exercises at the
university. The system is used in the computer room with
computers connected through local area network. The teacher
explains the issue in a virtual lab and student watching
progress of the experiment on its screen. Where it is
somewhat unclear, so called "chalk" mode is activated. This
allows him to manipulate with shared objects in the virtual
laboratory. This enables possibility to show exactly what he
does not understand to the teacher.

2. Participation in practical exercises over the Internet. The
teacher uses this system in collaboration with the on-line
discussion application (chat) when discussing with students
during consultation hours. Students entering into the virtual
laboratory, either from school computers or even from home
through Internet.
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1.2.3.3 Virtual Laboratory in Education

The benefits of lesson with a real experiment, in addition to other
benefits also develop skills in the handling with devices and measuring
instruments. Blasko (2009) provides the following key competencies
that students acquire by carrying out school experiments in real labs.
These are following:

«» communication,

+« information,

« Math-science,

« learning,

« competence to solve problems,
« personal and social,

« jobs and business.

In virtual experiments is obtaining above mentioned
competencies significantly affected by the principle of computer
simulation. For example, the development of communication
competence is limited by isolation of student and his dependence on
electronic communication. This is related to personal and social
competence.

Conversely, the development of competencies for informatics and
mathematics is for obvious reasons more intensive.

Ma and Nickerson (2006) in their publication noted an interesting
idea: "Belief May Be More Important than Technology". They do not
consider a technology (remote or virtual-simulated experiments) as
crucial for gaining skills or acquisition of educational knowledge.
Important is the credibility of the experiment environment in which
the learner is working. Regardless of whether it is remote or simulated
experiment.

Reliability of the environment can be supported by sound.
Computers (but also laptops, netbooks, tablet and smartphone) from
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which students visit the virtual /remote laboratories are equipped with
sound cards. It is thus sufficient change on side of the lab to alter the
quality of the environment and the environment for the learner acted
more credible.

A mere sight of the authors on the importance of physical
presence in experiments is not uniform. Sheridan (1992) indicated
three types of presence: physical presence, telepresence and virtual
presence. Physical presence is linked to the real laboratories and
understood as "physically be there". Telepresence is defined as "feeling
like you're actually at the remote site of operations". A virtual presence
is defined as "feeling like you were present in the environment
generated by computer”.

According to Loomis (1992) the presence is a mental projection of
a physical object. This is not a physical condition, but the phenomenal
attribute, which can only be identified by the conclusion. Another go
even further into the philosophy and psychology of perception of the
environment and the objects in it. Lombard and Ditton (1997)
described the presence of six dimensions:

¢+ presence as a social richness is related to two important notions
originally applied to the impossibility of mediation of
interpersonal communication: intimacy and immediacy,

*,

¢ presence as a realism to what extent can the media create
ostensibly accurate representation of objects, events and people
- representations that look, sounds and / or to feel like the real
thing,

¢ presence as transfer, three different transmission types can be
identified: "You are there," in which the user is transferred to
another place, "It is here," in which are the other places and
objects transmitted to the user, and "We Are Together" in which
two (or more) communicators are transferred together to the
place which they share,
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% presence as immersion, sensory and psychological immersion,
which can be measured by the number of connected /
disconnected user's senses,

*» presence as a social actor, various fictional characters from
movies or computer games, users illogical perceive as a real and
try to communicate with them,

++ presence as media as a social actor, include social responses of
media users not to the entities in the media, but to the stimulus
of the medium itself.

By Witmer and Singer (1998) the presence is sensory flow that
requires direct attention. It is based on the interaction of sensory
stimulation, environmental factors and internal trends.

1.2.3.4 Virtual Laboratories on the Internet

Virtual laboratories available on the Internet are with its content
aimed at different educational areas, including technical and natural
sciences. They appear also virtual laboratories, which are mainly
focused on research and simulation of complex processes. A typical
example is a simulation of nuclear fusion (Tsuda et al., 2008).

Main information about some of these are highlighted below.
Virtual laboratory Walera Fendta, Germany;

Website: http://www.walter-fendt.de/html5/mde/ and
www.walter-fendt.de/html5/phde

Virtual laboratory containing simulations (Java applets) for
mathematics, physics and astronomy. Applets are accompanied by
explanatory text and links to other web sites. Language is German.

The website of the University of Colorado, USA
Website: http://phet.colorado.edu/en/simulations

The website contains dozens of simulations from different areas.
Applets are clearly arranged. It can be run directly from the website,
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but also download and use the computer without connecting to the
Internet.

Commercial portal Virtlab
Website: http://www.virtlab.com/

The portal provides as a paid service access to a series of
experiments and simulations in a virtual chemical laboratory.

Virtual laboratory for Minh University, Portugal
Website: http://vlabs.uminho.pt/laboratorios.html

This project is an attempt to introduce "weblabs" in the
curriculum. The portal provides access to a virtual laboratory, which
contains animations, videos and experiments. Content and teaching
materials are created specifically for virtual laboratories and allow
students to discover and explore the laboratory objects such as
microscopes, reactors and the like.

1.2.3.5 Sumary

It is clear that students do not learn only from working with the
equipments, but also communication with colleagues and teachers. The
development of new learning technologies aimed at enhancing the
quality of coordination communication forms, to achieve compensate
mutual isolation in distance education, may significantly shift the
opinions on the successful use of virtual experiments in education in a
positive direction.

Virtual laboratories provide students the opportunity to
understand the theoretical nature of the phenomenon, or process or
variables. They allow their visualization. Incorporation of simulated
and real remote experiments in the organizational structure of the
object acts as an incentive to student. It also increases its interest in
the topic of the course. It creates the presumption of increase the
interest of students on their knowledge level. It supports its autonomy
in working with the experiment and its ability to analyse and
document the results of the experiment (Domingues et al., 2010).
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In the teaching practice is commonly known Comenius principle
according to which the success of education depends on how can
teacher in rendering knowledge actively involve the senses of their
students in the learning process (J. A. Komensky, 1646). The merits of
Comenius principle has been verified in the 400 year history of
education. In contrast to this pedagogical principle is full replacement
of real experiments with simulated experiments. Total replacement of
real experiments (practical exercises) in education, whether remote
experiments or simulations does not have for a number of pedagogical
and educational reasons rationale especially in the case of teaching
natural science and technical subjects. The unsuitability of full
replacement of real experiment is also confirmed by some recent
studies. It is very likely that developments in this area will lead to the
efficient use of pedagogically sophisticated system of teaching. System
that will efficiently combine the benefits and advantages of hand's on
experiments with remote and simulated experiment. Ma and
Nickerson (2006) argues that with application of a suitable connection
or a combination of hand's on, remote and simulated experiments will
be possible to reach a solution which is acceptable on the part of price,
as well as in relation to the educational outcome. This presumption of
is confirmed by the research of AbdulWahed and Nagy (2011), which
propose to integrate hand's on, remote and simulated experiments into
a single unit called TriLab.
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1.3 Technical Aspects of Construction Remote Experiments

1.3.1 Remote Experiment Using Elements of Industrial
Automation

By the progressive expansion of internet services and by the
progress made in the field of automation and control technology the
remote control/real experiments (RCE/RRE) have been gaining in
popularity not only in university education but in the other types of
schools - as elementary and grammar schools. The extension of the
RRE applications is caused by looking for the teacher’s answers:
WHAT, WHEN and HOW to teach?

Advances in science and technology and the resulting new
unconventional technical solutions together with development of
informational technologies create an environment in education which
necessarily requires a change in the educational contents and in the
forms of education. It is expected that the newest knowledge of science
and technology and also more information will be smoothly available
for a human during his whole active life due to the development of
information technology and other scientific and technical progress. In
the educational system there is allowance for an exchange of requested
knowledge and abilities for everyone in lifelong learning.

There has been occurred a task for teaching science and
professionals working in education how to solve education at this level
of development of scientific and technical knowledge and at the
requirements of the society. Furthermore, a very important
requirement is to propose a solution with signs of economic approach.

Situation in technical and natural sciences is even more
complicated due to formation of practical skills and experience during
preparation for the profession which is essential part of the
preparation and of the education of future specialists. It is very costly
to build laboratories and technically complicated workplaces as well as
their run and innovation.

One of the possible solutions how to reach the requested quality
in education of technical and natural branches (subjects) in connection
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with the gaining of practical skills when working with measurement
equipment and systems is an application of RRE in education.

Thanks to the internet there is a network of the remote real
laboratories where the experiments are installed with the possibility of
remote control by computing. An ambition of the Department of
Technology and Information Technology at Faculty of Education,
Constantine the Philosopher University in Nitra is an active entrance
into the global network of existing remote laboratories by creating
own remote laboratory complying with exacting technical and
educational parameters.

1.3.1.1 Remote Control Experiments (RCE)

The experiment is defined as the basic method of scientific
knowledge. An experiment is used for obtaining or testing of new
theoretical results. However, the experiment is not a domain for
scientists and specialized scientific institutions only. The experiment is
applied as one of the teaching methods in teaching practice. This type
of experiment differs from the original scientific experiment in its
requirements and objectives. Student will understand an experiment
only if he experiments himself. Therefore it is important that every
student participates actively in the control and evaluation of an
experiment. The ideal solution would be to make several identical
experiments in parallel in groups. Students would have more space for
personal practice in the implementation and control of the experiment.
At the same time students could compare the achieved results to each
other and analyze them.

It is well known that the school instrumentation for realization of
experiments is often insufficient. Studies in the field of educational
research show (e.g. results of educational research by Thornton
(1999)) a didactic suitability of demonstration of the natural science
and technical effects and principles in teaching. The outcome of such
teaching shows that students better understand the link between
theory and practice.
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Science achievements are directly related to observing and
studying of events in nature. From this point of view the experiment
becomes an important teaching and learning tool. Currently students
of many schools do not have any possibility to confront their
theoretical knowledge with practice. A large range of science lessons
theory leads students to memorize only the knowledge. (The authors
reached this conclusion on the basis of discussions with teachers of
primary schools at workshops). This approach does not allow students
adequately to understand the discussed topic. The result is an inability
of students to apply the acquired theoretical knowledge in practice.
Under the influence of this approach, students take a negative attitude
to the subject which results in a reduced interest of students in the
study of natural science and technical subjects. Currently a significant
reduction shows in the number of students of natural science and
technical subjects what is perceived as a result of the longtime school
practice. (Thornton, 1999), (Aburdene et al, 1991), (Corter et al,
2007), (Kozik, 2005), (Kozik, Depesova, 2007)

One of the possibilities for solving the current situation in the
teaching of science and technology in relation to the use of
experiments is the use of remote control experiments. A Remote
controlled experiment (RCE) is a real physical, chemical and technical
experiment which is realized in a real laboratory. The difference from
Jtraditional” real experiments is that the observer and executor of the
experiment is out of the laboratory and the operation of the
experiment is controlled and monitored via a computer network
Internet. The design of this type of experiment requires much more
time, personnel and financial costs in comparison with the traditional
real experiments. It is necessary to realize that such an experiment,
which is installed in one of the educational workplaces (laboratories)
via the Internet, can be used by Slovak, whether European or global
electronic network. Accessing of the RCE in a global scale can help to
sort out a problem of financial unavailability of experiments in schools
of all types. (Clough, 2002)

The results of research of the examination of the application of
the executed RCE in teaching and their influence on education level
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show that the use of the remote control experiments clearly improves
quality and efficiency in teaching of science and technology. Thornton
(1999) research, which aimed to compare the success of teaching with
the support of the RCE to the classical teaching without experiment
showed much better results of the teaching with the support of the
RCE. According to research results:

* 30% of the respondents were successful at the use of the
classical teaching method, it means teaching method without
experiment and

« even 90% of the respondents were successful at the use of the
teaching method with the support of the RCE.

Scores in favor of the teaching with the RCE use was even more
significant in understanding of physical effects and principles. The
subject of the study with the use of demonstration of the RCE was
understood by up to 90% of students (respondents) in comparison to
15% of the respondents educated by traditional way without
experiments. According to Thornton and others (Ali and Elfesi 2004,
Haluskova 2009) the high efficiency of the RCE is achieved thanks to
the following factors:

« the RCE has a positive influence on an activity of the students,
« independent work of pupils/students on the research technique,
« immediate feedback,

% reduction of the time need for theoretical calculations in
relation to deepening the knowledge of students.

1.3.1.2 Structure of the RCE

The idea of remote control and monitoring of remote experiment
brings special technical requirements for the methods and technical
means. In terms of technical requirements of the implementation the
technical means of the RCE can be divided into the following groups:

1. Technical means for the natural principle of the
experiment
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Technical means to carry out or demonstrate the natural or
technical principle of the experiment. These are all the
components of the content essence of the experiment itself.
These components are often completely identical, whether it is a
real implemented experiment or a remote control experiment.

In this category in case of the RCE (experiment of measuring of
fluid flow) these include following components:

++ three-phase electric motor,

« fan,

«+ flow tube,

+¢+ Venturi or Pittot (Prandtl) tube,
+¢ plastic tubes.

2. Measuring device of physical quantities
This group of components consist in all the measuring devices
for physical quantities which are involved in the experiment.
For remote experiments all measuring devices should be
connected to the Internet. In the case of a remotely controlled
experiment is it necessary to have measuring devices which are
equipped with communication ports for sending out the values
of measured physical quantities into the control system of the
remote experiment. Other possibilities exist in measuring
devices and cameras, so that readings can be made visually by
the experimenter.
In this category in case of the RCE (experiment of measuring of
fluid flow) these include following components:
«* manometer,
+» fan-speed meter.

3. Technical means providing remote control of the
experiment

The control technical means are a specific group providing
remote control of the experiment. Here we include all the
hardware and software systems which provide for control of
the RCE, communication with user, sensing and processing of
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measured values and also for software control algorithm
throughout experiment.

In this category in case of the RCE (experiment of measuring of
fluid flow) these include following components:

% PLC.
4. Devices for scanning and transmission of a video stream

Success of the RCE in teaching practice depends on the quality
and speed of transmission of the video stream which provides
a general view of experiment course for the user.
Transmission of poor and low quality of the video stream can
be a key reason for their absence in teaching process. Also in
case of excellent technical structure or didactic support the
use of the RCE by teacher or by users (students) can be
objected because of the poor video stream. From this reason it
is necessary to pay a close attention for this group of devices
at the preparation of the RCE.

In this category in case of the RCE (experiment of measuring of
fluid flow) these include following components:

¢+ camera to view the experiment.

The definition of all of the technical components should be done
considering cost, robustness, adaptation to the goals. To assess the
usefulness of a certain component, the input of an expert is necessary.
Experts in this are engineers for the mechanical construction, ICT and
network specialist for the communication over the network.

For each individual RCE this needs to be considered.
1.3.1.3 Block Diagram of the RCE

The RCE shown in the block diagram (Fig. 20) is divided into two
basic parts. The first part is the experiment itself which is controlled by
the user, client over the Internet by the client application. To explain
the function of each part of the block diagram we are presenting an
illustrative example of the start of measuring evoked by the user. The
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user presses the START button in his graphical user interface /2.2/.
Client application /2/ evaluates the request and through the
communication block /2.3/ sends data via computer network of a
server application. The server application /1.5/ receives data about
client’s requirement using the communication block. /1.5.4/

1 Remote Experiment

1.1 Equipment for realization of the physical 1.5 Server aplication
nature of experiment.
I SOFTWARE
1.2 Measuring 1.3 Electronic
equipment of control systems |4 1.5.1
the physical 4T [ RE—Control block
values HARDWARE
1.5.2
4: Processing of data

1.4 Capturing of video Stream 1.5.3
Processine of video

1.5.4 Client
communication block

4
WL

Server
2.1 Processing and displaying 2.2 GUI communication
of the video stream Graphic User Interface block

2 Client aplication for the RE users 2.3

Figure 20 Block diagram of the RCE

The entered information is evaluated (e.g. if the requirement is
valid or if its realization is not implemented under the previous
command, etc.), after that it is prepared and it is sending a command in
the form of electrical signals via software control block of the RCE
/1.5.1/ to the appropriate electronic device /1.3/. Components of the
electrical control system /1.3/ are implementing the appropriate
clients request in the space of the experiment itself /1.1/. Feedback of
the control is realized by sensing probes and measuring instruments
/1.2/, which are sending the obtained data to the control
electronics/1.3/, or via server application /1.5/ using the relevant
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blocks /1.5.2/ and /1.5.4/ directly to the clients application /2/.
Received data are processed by client’s application /2.3/ and they are
displayed on the computer screen/2.2/. Feedback function is also
realized by scan and video stream transmission system. The picture is
scanned by using the camera /1.4/ and it is processed by server
application /1.5/ in the block /1.5.3/. The processed video stream is
transmitted over a computer network to a client application /2/, which
is processing and displaying the received video data in the module

/2.1/.

The set of all software and hardware components providing the
remote experiment control by users is called structural framework or
constructive system. During the development there were more
constructive systems designed and successfully implemented. One of
the most well-known systems is LABView constructive system. (Alves
etal, 2007)

1.3.1.4 Purpose-designed Control Constructive Systems of the RCE

Based on economic and technical problems related to the RCE
design several designers came to draft of their own control electronics
and their own software control through the serial structural systems.
Such a design framework is usually very closely and purposefully
designed for specific task what causes an inefficient handling with time
and effort of the designer. The designed closely specialized system
which is used for one specific purpose only is waste of the time,
knowledge and technical abilities of the designer in comparison with
incurred effort. Low economic attractiveness of design of constructive
systems for the RCE is logically reflected in the low number of such
experiments. (Pastor et al., 2003), (Choi et al., 2009).

Construction and operation of the RCE is difficult to funding, the
organization and the technical knowledge of designers. From our
experience we know that the operation of the RCE in the market
system is not sufficient to cover even the overhead costs associated
with their operation. To keep the operational capability they need to
be subsidized. Discontinuance of the operation of several RCE is a
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result of ran out of the financial resources necessary for their
operation and maintenance. (Kozik et al., 2011), (IEC online)

1.3.1.5 Industrial Automation Systems

Word ,automation” is becoming one of the most frequent words
of the present. It is obvious because along with the development of
information technology enters into all areas of human activity.
Automation has become one of the important criteria in assessing the
capabilities and the overall level of the individual, society and
humanity as a whole.

The term automation means the use of control systems (e.g.
regulators, sensors, computers ...) for control of the industrial devices
and processes.

In terms of industrialization it is a step following the
mechanization. While mechanization provides people with mechanical
means and tools to facilitate their work, the automation means
reduction of human need in the performance of certain activity. Under
certain conditions (complex automation - beginning of artificial
intelligence) there could theoretically come up to the total
disappearance of man from the production process. However, in
practice this possibility seems to be impossible yet. (Smejkal and
Martinaskova, 2007)

From the point of view of the designers it is possible to
understand the remote control experiment as a remote control
automation system. New possibilities for solutions have been opened
for the implementers by changing the view of the RCE construction.
The existing broad range of elements of industrial automation and
their mutual smooth compatibility have created an unbounded space
of technical combinations and possibilities of the problems. The
structural design of remote control automation system with the use of
industrial automation has become a challenge and motivation for
verification of the technical skills of the executive team of the RCE of
the Department of Technology and Information Technology at Faculty
of Education, Constantine the Philosopher University in Nitra. To

73



handle this challenge it required at first an extensive study of the
problems of design and creation of the remote control automation
systems. (Jara et al., 2008)

1.3.1.6 Integrated System of Industrial Automation

The hierarchical arrangement of the elements of industrial
automation in an integrated control system is shown in the form of a
pyramid with more levels (Fig. 21). (PLC user guide)

L Information System 4th. Level

Visualization

e 3th. Level
= elements
== |\
B Control and lati
l‘;ﬁ ontrol and regulation ‘ Ind. Level
oooo
Periph i t
% T ‘ 1st. Level

Figure 21 Levels of automation systems

From a functional principle, all automation systems show the
presence of devices on the 1st and 2nd level (figure 21). Using sensors
and measuring devices, the system detects the state of the controlled
process. Through activators it interferes with running of the process
what means its affection and control.

A crucial element in the regulation system is a regulating or
control system (member). On the basis of the inputs it evaluates the
current state of the system and decides on the activity of activators.

Levels 3 and 4 in the pyramid model present optional features of
the regulatory system. These mostly occur in more complicated control
systems. In accordance with the model scheme (figure 21), below we
will pay attention to technical and application analysis of elements
which are going to be used in a technical design solution of the control
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of a model remote control experiment. (Sméjkal and Martinaskova,
2005)

1.3.1.7 PLC - Programmable Logic Controller

The process control, in the scheme (figure 21) marked as a
regulatory or control system, is mostly provided by PLC automats.
Even from the shortcut PLC - Programmable Logic Controller - it is
obvious that the PLC automat is a control computer in its principle.
Hardware and software means of the PLC automats are created at the
same principle as the classic PC-type computers are. However, due to
the special requirements of industrial automation they differ
significantly from conventional computers in many structural
modifications. The demanding requirements for parameters of the
working environment (such as resistance to dust or moisture) are an
example of it. Another important requirement is compatibility, to be
able to communicate with various groups of peripheral sensors,
measurement system or activators. These, as well as the other special
requirements for PLCs affect their technical solutions so they are
completely different form classic computers at first sight (figure 22).
(Sméjkal and Martinaskova, 2002)

Figure 22 Sample of the PLC system (PLC user guide)

PLCs are used as a solution for automation tasks with different
technical difficulty levels. The strong commercialization of this type of
products gives a wide range of the PLC’s.
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Programming of PLCs is realized in a development environment
which is specific for every type of PLC. The development environment
is software - executable on most computers. The finished control code
is at first tested on an offline, simulated PLC system. The finished
program is transferred from the PC to the PLC memory system using
standard communication lines such as RS232, RS485, TCP / IP, WIFI,
USB, or is transmitted through normal memory cards. Control
programs can be run in the PLC in different ways depending on the
setting of the PLC system parameters:

+ automatically when you turn on the PLC,

« by setting the appropriate digital input (RUN) to the logical
drive,

¢+ by switching the manual switch to position (RUN).

The PLC has got different internal system architecture in
comparison with a classical computer. Its programming is therefore
different from program creation for classical computers. At the
programming of the PLC there are five programming languages
preferred (IEC online):

1. Assembler - machine code of the system processor in the
PLC system,

2. Programming language C and its variations - extension to
the machine code,

3. STL (Statement List) - list of orders, very similar to the
Assembler,

4. LAD (Ladder Diagram) - contact scheme, very similar to
electrical schemes,

5. FBD (Function Block Diagram) - scheme of function blocks.

It depends on the specific manufacturer of the PLC system what
language will be supported by its development environment. The
languages STL/LAD/FBD are considered to be an industry standard
which is currently supported by almost all the PLC systems. The
Assembler and programming language C are understood as expanding
opportunities for the programmers. (PLC programming)
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1.3.1.8 Remote Control of the PLC Systems

Systems of remote control of the PLC control systems had been
developed much earlier than we started to use the computer network
Internet massively. This is understandable as already in the past the
PLC system - mounted in the electrical distribution system or the
automation system - had to communicate with computers in the
scontrol centre“. These control systems were often in a different
physical place.

In industrial communication systems not only communication of
the PLC system with computers of the control centre are necessary, but
also with other elements of industrial automation: sensors, measuring
devices, probes, frequency converters, pneumatic valve matrixes,
switches, valves, stepping motors are nowadays equipped with
industrial communication systems. The best known systems are
ProfiBUS, ProfiNET, CanOpen a FieldBus. All these systems have been
designed for their use in severe operating environments of industrial
automation. Massive arrival of the Internet meant also new challenges
and opportunities in the application of remote control of the PLC
systems. The distance between computers of the workers and the PLC
systems themselves are nowadays measured in thousands of
kilometers. There are several proven methods to implement remote
control of the PLC systems via the Internet.

1.3.1.9 Communication Module Supporting TCP/IP Protocols

TCP/IP protocol family is communication standard in the
Internet. The PLC system with such a communication module has got a
physical IP address which is able to identify the system on the Internet
and the related client applications can establish direct communication
with it. It is necessary to say that the communication module for a
simple PLC system is often a more expensive component than the PLC
system itself. At the same time the programmer has to comply to a lot
of rules in his client application which are related to communication
between the PLC and the client PC. (Network programming)
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1.3.1.10 Communication Module TCP/IP with Integrated Web
Server

The PLC system with an integrated web server is an elegant
solution for remote control systems in real time. Such a PLC system has
a control web page saved directly to its internal web server. Response
speed of the control applets running on the internal web server of the
PLC system itself is not limited anymore. The use of this type of the
PLC system in this case would be an ideal technical solution.
Unfortunately, these systems are designed for commercial applications
and they are equipped with other technical elements which would not
be used in our solution (extended number of inputs, outputs, modules
of industrial communication, DNS server, SMTP server, WIFI router,
ADSL modem, network switch, backup power system,...) The price of
such a PLC system is thousands of euro what is an impossible barrier
at designing of the RCE. (Network programming)

1.3.1.11 Communication via a Computer Connected to the Internet

Paradoxically, the cheapest and most appropriate solution is to
bring a traditional computer which will be acting as a communication
port between the Internet and the PLC system itself. Such computer is
becoming a server and is acting as a communication interface between
a remote client application and the control algorithm in the PLC
system. Software ensuring these tasks is running on the mentioned
computer and it is called OPC server (OLE for Process Control).
»Classic” technology OLE (Object Linking and Embedding - object
connection and insertion) is a server service (Server OLE), which
enables the applications to use the services of other applications. For
example you will insert a drawing created by AutoCAD in text editor
Word. Despite the absence of any possibility to edit the drawing in
Word, it is possible to use AutoCAD functions and to create directly in
Word (by double-clicking on the drawing) a workspace for editing
drawings, along with all the functionality of AutoCAD. For software
developers such a system means that they do not need to have any
knowledge of processing of the video stream when they want to play
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video in their application. The application using the OLE server can
manage to share functions of any video player.

The short cut OPC in the figurative sense means OLE for process
control. When programming the client application the programmer
does not have to even assume what way the communication with the
PLC system or server application established is. In this way the
programmer does not have to think about any complications during
solving many difficult problems. Communication between client
applications and PLC systems via OPC servers is currently the most
widespread and financially affordable solution in application practice.
The producers of the PLC systems offer the designers also their own
OPC servers designed for communication with their type of PLC
automat. Price of the OPC server depends on the model of PLC system
for which it is designed or on its technical parameters (response speed,
number of simultaneously communicating clients, range of processed
data, etc.). Strong competition among manufacturers of components
for industrial automation has resulted in the release of licenses for OPC
servers with lower technical parameters and for simpler and cheaper
versions of PLC systems in recent years. (Building COM Objects)(Code
project)

RCE - Measurement of the Speed of Gaseous Environment

A Remote control experiment was designed to measure the speed
of a gaseous environment. The experiment is run and verified by using
a PLC control system.

The theoretic basis of this experiment is Bernoulli’'s’ law for
fluids:

1 1
;PU12 + pghy +p; = 5,01722 + pgh, +p; 1)

p is density of flowing environment, h: and hz are surfaces levels
of fluid in a U-tube, g - gravity acceleration, h - is the difference of the
surfaces levels (h1 - hz), vi and vz are velocities of fluid in points 1 a 2.
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Figure 23 Venturi tube (prutoky.cz)

According to this formula the assuming of kinetic and potential
energy of volume element and pressure is the same in flow
environment everywhere.

1.3.1.12 Measurement of Air Flowing Velocity in Tube

Measurement of air flowing velocity is realized in plexi tube with
internal diameter D in this experiment. Van is connected to one of the
ends of the tube. Measurement elements are installed inside of the
tube. View at this remote control experiment is on Figure 24.

Figure 24 View of realized RCE

Velocity of air flowing in the tube is defined by difference of
surface levels in U manometer, which is connected to Venturi (Prandtle
or Pitot) probe. According to
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— 42 2.(p1—p2) 2
= e [l )

Pressures are measured by air gauges. Their values are inserted
in to formula (2). If air gauges are not available then the pressure value
will be calculated as the difference of height level which is shown in

figure (Figure 23).

To calculate pressures we can use:

P1 = Prex-8-hy (3)
P2 = Prer- & hz 4)
Ptek 1S density of liquid in the tube, g - gravity acceleration and

h;, h, height levels in tubes.

An industrial measurement instrument of the type KIMO CP 300
was used for the validation of the measurement in the tube and the
calculated result in this experiment. Principe of this industrial
measurement is same as measurement in the tube.

Didactic and educational aims are very important for designers of
remote experiments. The aims for this remote experiment were as
follows:

% to deepen the knowledge of students on relations between
the basic physical parameters,

¢ to understand the essence of experimental measurements
for physical and technical applications,

+¢ to understand procedures of physical variables measured in
the experiment and to use correctly in calculations,

% to understand the procedure of validation and interpretation
of measured functionalities,

% to deepen an interest of students in the creative access to
solutions for physical and technical tasks,

% to motivate students towards a positive feeling towards

physical and technical subjects.

The design and construction of this remote experiment generated
more technical problems:
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¢ to control and to change of the rpm of the van,

¢+ to scan the difference of level height in U manometer and at
the same time to view all parts of the remote experiment The
functional block scheme of the Bernoulli experiment is in
Figure 25.

PC - Client PC - Server

The control elements of remote experiment

The basic elements of remote experiment

Figure 25 Blocks scheme of RCE

1.3.1.13 Selection of Control PLC System

After considering different possibilities we chose a PLC EATON
EASY 512 DC RC for the control of the remote experiment. Regulation
of the rpm of the fan was realized by a 3 phase inverter OMRON
SYSDRIVE 3G3MV. For communication between client the PC and PLC
system we used our own OPC server, which was programmed for this
solution. The connection between OPC server and PLC system was
realized over the serial port RS 232.

Second key aim was to find a solution for the transmission of the
video images. The first trial video stream was realized by a VLC video
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server. Delay time of this solution was not acceptable, because the
delay time was 12 seconds. Such delay time are not acceptable for
remote experiments. This problem was solved by making a own video
server, which was designed and programmed for this solution. Delay
time of our own video server was 0.5 - 0.8 sec. which is acceptable.
Such a good result was achieved by our video server, which saves the
captured picture directly in a data block of RAM memory without
saving it on hard disc. Data block from RAM memory was sent to users
by the Internet. This system of capturing, saving and sending pictures
is faster than usually used by common video-servers.

The client application was created in programming development
environment MS Visual C#2008 Express Edition.

1.3.1.14 Sumary

These initial results have been achieved by solving the RCE design
- measuring of air flow speed and by the implementation of the design:

R/

+¢ There has been designed a new software system for rpm control
of three phase asynchronous motor by frequency converter, also
useable for easy PLC systems which did not have such
possibilities initially.

+ There have been achieved better technical communication
parameters by programming our own OPC server for
implementation of the RCE in comparison with original
communication OPC server from producer.

¢ Creation of video server based on its own software algorithm,
without lengthy compression methods, allowed to speed up the
transfer of the video stream to match the needs of the RCE.

+ The new design concept of the RCE using the elements of
industrial automation has been designed and tested in practice.

¢ By preparing a specific RCE for measuring of fluid speed another

RCE has been added to portfolio of didactic tools for teaching

purposes which is useful in teaching of science and technology.
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1.3.2 Preparing and managing the remote experiment in
education

Advantages and disadvantages as well as the benefits of remote
experiments for teaching practice are well known from the literature
(Abdulwahed and Nagy 2011, Aburdene et al. 1991, Alves 2007.

What has been overlooked and out of the focus among the
developers and users of remote experiments was the question how to
manage the long-term operation, reliability and innovation of the
remote real experiments installed at remote (virtual) laboratories. In
extending and improving the experimental base in remote
laboratories, besides highly trained educators with the necessary
didactic competences and ability to work with information
technologies, collaboration of the IT technician of real experiments
responsible for the maintenance, management, operation and
innovation of the installed experiments is needed. If there is no
opening of such a position in the organizational structure of
educational organizations operating a remote laboratory, then it can
easily happen that the efforts of the developers of experiments, as well
as the funds used for the development and research involving the
preparation of experiments will fail to produce expected educational
and research benefits and the remote laboratory will gradually stop
working.

1.3.2.1 Characteristics of the Remote Laboratory

The idea of implementing controlled lab through the Internet for
educational purposes can be traced back to the nineties, when
Aburdene et al. (1991) suggested a futuristic solution for sharing
laboratory equipments through the Internet.

According to Ma and Nickerson (2006), remote laboratories are
characterized by mediated reality. Similarly to real laboratories, they
also need space and laboratory equipment. They differ, however, in the
distance between the experiment and experimenter.

Also other authors (Alves 2007, Lustigova and Lustig 2009,
Schauer et al. 2006) describe remote laboratories as a situation where
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management and observation of real devices and objects are mediated
by computers, and the needed remote access is provided via a
computer network. Thanks to the computer networks, it is possible to
access the remote lab from any computer on the Internet.

According to the used technology, remote laboratories can be
divided into two groups. The first group is based on specialized client-
server applications. This is the way the industrial applications, where
it is needed identification of the remote user and recording of his
activities, are used, too. A major disadvantage of this solution is the
need to install specialized applications for the client - student. This can
be very tedious especially on slower networks and it discourages many
users from the very beginning.

For the fear virus transmission, users often struggle to download
and install the application into their computers. And some institutions
even do not allow it (Lustig, 2009).

This group can include unique hardware and software solutions.
They are operated their mostly by university departments that have
decided to go their own way. The quality can vary and, unfortunately,
they are accessible on the Internet for relatively short time.

The second group of laboratories is based on the standard
Internet technologies. The advantage is that on the client - student side
a standard browser with Java technology is sufficient. On the server
side there is a web server which by the support of software provides
communication with the hardware of the experiment.

1.3.2.2 Preparation of Remote Experiment

In preparation of remote real experiments we feel two different
groups of requirements.

The first group of requirements is formulated by a teacher and his
intention to use the remote experiment in education.

The second group of requirements is formulated by the technical
solution of remote experiment. Fulfilment of requirements of both
groups is a prerequisite for a successful school experiment.
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At the beginning of each experiment is the idea of the teacher. The
teacher will decide to innovate teaching using own remote
experiments.

Creating a real remote experiment, which will meet the
requirements for the safe and reliable operation, as well as
requirements arising from the didactics of education, is a challenging
task. Complexity and specificity of this task requires participation and
close cooperation of a team of experts - specialists. Therefore, we
consider establishment of such a professional team to be the primary
and essential role of the teacher - the holder of the idea of applying the
remote real experiment in teaching. The mission and objective of the
expert team will be to design and carry out the remote real
experiment. The condition is that the design and the implemented
form would meet the technical and educational criteria.

We assume that the established team engaged in the development
and operating the remote real experiment will consist of at least four
specialists.

The leading and advisory personality in the creative team is the
teacher who designs an experimental, topically oriented and the
subject related task for the remote experiment. The teacher’s role is:

7

< to define training and educational objectives to be achieved by
applying the remote real experiment in teaching,
to design assignments,

X3

*

X3

*

to propose a content of theoretical information for the user,

7
0.0

to propose procedures of practical activities in carrying out
measurements,

« to propose the methods for evaluation of results and the
didactical application of experiment in the various stages of
the lesson.

Along with designers they define and solve requirements for the
environment, in which the remote experiment will be located. They
develop a list of all the information that will be provided to the user
after logging into the Website of the remote experiment.
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The role of IT technician in the team is to carry out technological
aspects of the teacher’s requirements. S/he solves also the designer’s
requirements concerning the structure and visual design of the

website.

The design engineer is expected to design a technical solution to

the arrangement of the measuring apparatus

in the remote

experiment, together with the design of supporting structures. In
cooperation with the IT technician they will design the control and
operational components of the experiment in its entire cycle: from
launching the experiment to its closing by the user.

Idea of teacher

!

Requirements on
remote experiments

v

N

Didactic
requirements

Technical and IT
requirements

N

i

Implementation team

Teacher | Designer

IT technician

Engineer

v

Remote experiment

Figure 26 From idea to remote experiment
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So, teacher must discus with designer about design of user
environment, with engineer about proposal of construction and with
IT technician about remote controlling and monitoring through
computer network, Internet.

1.3.2.3 Didactic User Requirements

The developer of remote real experiment must solve and pay
attention to visualisation and the information contents of remote
experiment. This must be consistent with the theme of the experiment
and with the set educational goals.

The educational impact and its popularity will largely depend on
the content and the level of its didactic and technical processing. The
user environment of remote experiment must be designed and treated:

¢

>

* user friendly,

* simple and clear navigation for user,

* clearly defined assignment and tasks of experiment with
established educational objectives,

« theoretical background of the experiment,

KD

< motivation for students to be creative.

*

oo

¢

>

*

At its opening, the users environment should attract the user's
attention by its graphical design and gave him an interest in learning
about the topic. Important is the way of visualisation of measurement
or phenomenon and quality of image transmission of the set of
experiment and monitoring its progress. Similarly, it should include
theoretical background of the experiment, that the student
understands the starting points of experiment and know what its
purpose is and why. Whole course of the experiment should be simple
and direct. Students should not lose in numbers of non-essential
settings.

1.3.2.4 Technical Requirements on Remote Laboratories

Technical resources, by which the experiment is carried out in
remote laboratories of experiments consists of an experimental
apparatus with sensors endpoints, whose signals are processed

electronically in modules connected with the control and check panel.
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This panel provides communication between modules, sensors and
computer through input-output card of the computer.

In the development and technical solution of the set of the
measuring apparatus in the remote real experiment, the designer
(investigator) gradually comes to:

% an appropriate selection of sensors for measurement of
physical parameters, properties or characterization of the
phenomena observed in the processes of the remote
experiment,

% the processing of modules with the transmission to the web
server where the website of the remotely controlled
experiment is located.

In practice, the user proceeds so that on the browser selects the
website of the remote experiment from the corresponding web server
to download all the graphics to the PC to be displayed along with all
the texts. The user through the website sends the commands that after
evaluation of the web server launch the required operation.

This principle of operation has in some systems of remote
experiments incorrect solution and imposes constraints in terms of
having to allocate to each remote experiment the own web server with
its own IP address and control panel. In case of the decision to place
into remote laboratory further experiments, there is a need to install
additional web servers with own [P addresses and control panels. Such
a solution is demanding not only for technical equipment of the
laboratory by further computers, but is associated with the availability
of the allocation of public IP addresses.

When designing a laboratory of remote experiments it is
important to realize the continuous development of hardware and
software. Backwards compatibility is not always obvious. The
laboratory should be built on open and widely used standards. It is
thus a greater chance that the laboratory will use a platform that will
be here in 3-4 years.
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Another problem that can occur when operating the remote
experiments is linked to an Internet connection. Low bandwidth and
transfer rates of "live video stream” will be reflected in reducing the
quality of transmitted video. If the arrangement of the remote
laboratory experiment is considering the current way of taking images
from two video-cameras, then the use two cameras in the design of
remote real experiment requires a separate (specific) software
solution.

In designing of the experimental base in remote laboratories,
besides highly trained educators with the necessary didactic
competences and ability to work with information technologies, a
collaboration of the IT technician of real experiments is needed. If
there is no opening of such a position in the organizational structure of
educational organizations operating a remote laboratory, then it can
easily happen that the efforts of the developers of experiments, as well
as the funds used for the development and research involving the
preparation of experiments will fail to produce expected educational
and research benefits and the remote laboratory will be gradually
abolished.

1.3.2.5 Administration of Remote Experiments

In remote experiments, students, consciously or unconsciously,
are trying the limit parameters of the experiment. Although such
behaviour is important in terms of education, safety of the facilities
must be taken into account.

In (Salzmann and Gillet, 2007) the three levels of protection of
remote experiment are reported on the example of the assembled
remote experiment of "inverted pendulum”. The first level consists of
software that sets the controller output to zero when the pendulum
reaches a predefined limit. The second level consists of mechanical
switches to turn off the power when the set limits are exceeded. The
last level is made up of rubber backstops located at both ends of the
pendulum.
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The actual experimental facilities should be fully controllable at a
distance by an administrator of the remote laboratory. Application
controlling the remote experiment has to be robust to avoid the
damage of experimental equipment by the potential defective
experiment parameters. The input data coming from user must be
controlled.

When designing a laboratory of remote experiments it is
important to realize continuous development of hardware and
software. Backwards compatibility is not always obvious. The
laboratory should be built on open and widely exploited standards. It
is thus a greater chance that the laboratory will also be applicable on
the platform that will be here in 3-4 years.

Ferrero et al. (2003) besides the others introduces the following
requirements for remote laboratories:

+ Realism. Students must use the real equipment involved in a
real environment, to perceive all aspects of the real
experiment. They should have available all the possible
settings of the experiment. Possible errors must not be
automatically filtered, but the students themselves must
detect and correct them. The output measuring should
students receive in a similar way and form as in the direct
work with real equipment.

¢ Availability. Access to a remote laboratory should not be
limited in time. Students can therefore carry out an
experiment in time and from place that suits them best. The
need of reserved software for access to the laboratory and
processing of outputs must be strictly limited so that students
would not be forced to download and install other
applications. Under the availability can be considered costs for
students and portability. The student must not be required for
any other costs than those for the Internet connection. The
system of the remote laboratory has not to be language and
platform dependent.
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% Safety and security. There is need of the remote laboratory
equipment safety and security of the information system and
its protection against malicious attacks.

+ Implementation and maintenance costs. The process of school
financing is working in such a way that finding the budget to
create a new didactic laboratory is less difficult than budgeting
for maintenance.

«+ Portability. The development of computers, operating systems
and software applications are so fast that each application
should be both portable and platform independent as possible.
This can reduce the cost for future development and possible
migration to another system. In this regard, the use of
programming languages should be limited to the platform-
independent languages such as Java and the like.

Salzmann and Gillet (2007) highlight the issue of sustainability of
remote laboratories. The main challenge lies in the transition from
remote experiments developed in the framework of the research
projects to the professionally administrated and managed remote
laboratories. Such laboratories would be available worldwide with
guaranteed availability for 24 hours a day, seven days a week. Eikaas et
al. (2003) came up with the idea of the business model (ESP
Experiment Service Provider). ESP would offer a set of laboratory
experiments to the customers from universities, secondary schools,
but also the individuals or companies. The basis would be global access
portal and high quality remote experiments. As if it was a paid service,
100% performance and availability would be a necessity.

The issues of sustainability, extensibility and management are
discussed in (Kara et al, 2011). The team of authors distinguishes
technical and pedagogical perspectives. The software development and
its management make the framework for technical issues. They draw
attention to obsolescence of hardware. If we later need to replace some
components, they may already not be available on the market. Equally
important is the regular recalibration of laboratory equipment. What
concerning the pedagogical perspective, it is important that teachers
accept the remote experiment in order to understand its contribution
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to educational practice. Otherwise, they refuse to use it or the
experiment can be used inappropriately.

The correct functionality of remote laboratory requires good
management, proper and effective use of technologies. For the whole
process it is important to have well-defined plans of management,
accountability, monitoring and evaluation. Managing the remote
laboratory is a continuous process that does not end by implementing
all the necessary hardware and software components. Elements of the
laboratory must be constantly monitored and controlled. Their
hardware and software components have to be regularly updated by
security patches. This process of permanent administration is referred
to as configuration management.

Remote laboratories may become the target of computer attacks.
Like any network service, also they may become victims of DoS (Denial
of Service) attack. To strengthen the overall protection of remote
laboratories it is important to improve their safety properties at all
levels.

The first task is to prevent an unauthorized entry into the
laboratory. Suitable authentication mechanism is the first step to
achieve the access control. Authentication is usually enforced by
creating user accounts for those users who authenticated by user name
and password may access the experiment. This method is most widely
used means of authentication. Since the remote laboratory is
connected to the Internet, it is necessary to protect it by firewall.
Firewall is a tool that separates protected network from unprotected
one and, in many cases, one protected part from another unprotected
part of the same network. Therefore, it is a certain throttle point,
through which all the communication is passed to and from the
protected network. With today's sophisticated computer attacks it is
necessary to protect the remote laboratory also by another element -
an Intrusion Detection System (IDS). The role of the system of
intrusion detection is to identify, preferably in real time, an abuse,
unauthorized or improper use of a computer system. The issue of
intrusion detection has become very important in relation to the
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increase in the number of systems connected to the Internet. More
systems mean more potential attackers and their identification
becomes more difficult. An Intrusion Detection System, like other
computer security tools should be included in the security policy.

1.3.2.6 Sumary

Technological development in information technologies provides
many new possibilities for their exploitation in education. Remote and
virtual laboratories are now a real fact, not only at technical
universities, but also at lower educational levels. Teaching with the
support of information technology is popular not only for students, but
also for educators themselves. The use of such technology in education
is not associated only with the advantages, but it also brings emerging
problems, pitfalls and risks, on the solution of which it is necessary to
focus the attention of pedagogical research. The development and
operation of remote laboratories requires some resources. Some
experiments are able to run fully automatically (usually those from the
Electrical Engineering), others require constant human intervention on
the spot (this is typical in the chemical experiments). Correct
functionality of remote experiments is critically important for its
exploitation. As stated in (Kara et al, 2011), it includes not only
technical problems and challenges, but also educational problems.
Maintaining remote laboratory experiments can be surprisingly
difficult in area of human resources and facilities. This should be
considered during the developmental phase of the laboratory. Another
hitherto little-examined issue is the integration of remote experiments
into the structure of lessons to achieve the desired training and
educational impact. Despite these reservations, not only locally but
also worldwide, there are currently being discussed issues and paid
attention to the preparation and evaluation of remote and simulated
experiments and there continues interest in their integration into
teaching.

If we want the real remote experiments to become innovative
means of educations in schools and a popular teaching aid, it is
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important and necessary that the preparation and operation of remote
experiment should have a spiral nature.

In its basic cycle, the implementation of the ideas of the teacher
designer is carried out. The teacher designs an experimental task
based on the curricular content, s/he defines the basic requirements
for the development and operation of the experiment from technical
and didactic perspective. S/he initiates establishment of a work team
for preparation and implementation of the experiment. The outcome of
the team collaboration is the developed experiment, the application of
which in the teaching process is verified by the team and consequently
provided to users over the Internet. An important stage in the further
development of the experiment is evaluation of the operation
associated with the design of innovative ideas and their
implementation in the next development cycle.

In order for the remote experiment not to become a short-term
concern, it is necessary so that the operator would solve and ensure
the continued development and innovation based on evaluation of
their own experience and users feedback. Therefore, we consider it
important, so that the operator would ensure continuous care in the
remote experiment and its innovation.

This requirement is well reflected and expressed by the spiral
scheme of development, operation and innovation of remote real
experiment. Operation and innovation of remote real experiments
following the mentioned scheme makes provision for the long-term
care and innovation of such experiments in remote laboratories.
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operation

Figure 27 Live cycle of remote experiment

1.3.3 Remote Experiments in Terms of View of Didactics of
Education

Creation of a real remote experiment that fulfils demands for its
reliable and safe running hand in hand with meeting methodical
objectives is not a simple task. Challenge and specification of this task
requires a close cooperation of real experts - specialists. (fig.28)

Implementation team

Teacher | Designer | IT technician | Engineer

Figure 28 Implementation team of experts
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So that real remote experiments can become an effective teaching
aid it is important and needed to keep the valid principles regarding
preparation and running of the remote experiment as may be seen in
the developmental spiral (Kozik et al., 2011).

The basic idea comes from a designer - a pedagogue, who
specifies a task for the experiment from the particular topic of a
curriculum, defines fundamental demands for creation and running of
the experiment from both technological and didactical points of view.
The last but not the least there is a task regarding creation of an
appropriate work team. Outcome of the cooperation of such team is
the created experiment ready to be verified and consequently offered
to users on the Internet. Other important phase in the process of
further development of the experiment is the evaluation of its
functioning that is closely connected to the design of innovative ideas
and their implementation in the next developmental cycle.

To provide sustainable remote experiment we need to guarantee
both its sufficient maintenance and continual innovations where
demands from the side of users who in practice are teachers and
pupils/students must be taken into consideration.

The crucial demand of teachers regarding remote experiments
(RE) is to provide higher level of fulfilment of educational and edifying
aims in teaching process. (Ali and Elfessia, 2004)

Design and application of remote experiment represent two
separate troublesome areas. The first one deals with technical solution
and running of remote experiment on the side of a provider who is
responsible for:

*,

+¢ design and construction of a remote experiment on specific
theme,

®,
*

system of management and control of functionality of
particular experiments,

philosophy of collecting and processing of the observed data,
hardware and software support of the remote experiment via
the Internet.

e

%

e

%
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On the side of a user of remote experiment the situation is
completely different. The most likely, user of the RE is a pedagogue -
teacher, who decided to use the RE as an innovative tool in the lessons.
Such user is primarily interested in the didactic side of the
experimental topic and how the experiment can help him/her improve
the level of education. Technical and programming issues of the RE
usually are just secondary from the point of view of users - teachers.

When working with RE we deal with real laboratory equipment
that is perceived indirectly on the side of a user. According to
(Haluskova, 2009) one part of students does not perceive remote
laboratories as the real ones and that is why we should try to reach the
state where the display and controlling of the experiments are as
authentic as possible. It must enable accessibility to all the possible
settings of the experiment. Possible faults in the setting of incoming
parameters of the experiment cannot be filtered out automatically, but
the users must detect them and consequently try to correct them.
Outcomes of the measurements should be obtained in the same way as
if students take them in direct work with real equipment. (Kozik,
2005)

1.3.3.1 Social Conditions of Application of Innovative Teaching
Supported by Remote Experiment

In the last 20 years there is an obvious decrement in the interest
in study of natural scientific and technical disciplines among students
of elementary and secondary schools in the SR. Experience of the
authors from numerous study stays abroad shows that there is similar
development visible also in other European countries. It is generally
known that subjects like mathematics, physics or chemistry are not
very much preferred and favourite among pupils/students at
elementary/secondary schools. A really sad fact is that similar
opinions are heard also from the graduates and postgraduates of
technical universities.

Successful study of these subjects is generally contingent on the
adequate level of abstract thinking, good spatial visualization
connected with logical and analytical thinking. These attributes are not
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automatically given to all people and even among those who have such
skills it is needed to intentionally develop and improve them through
the educational process.

Thanks to the information technologies much scientific
knowledge is accessible to wide layers of inhabitants in the early
decades of the 21. Century. E-technologies and their continual
applications seriously influence traditional educational systems. It is a
contemporary issue for the pedagogical staff to answer the questions
what to teach, how to teach it and when. The philosophy of education
itself changes constantly. There is a tendency to divert from the
philosophy of education orientated on the lifelong occupation and
consequently the philosophy of education for constantly changing
conditions on the Labour Market comes forward.

What we know as the lifelong education is more and more being
emphasized nowadays. Our society starts to realize meaning and
importance of real fulfilment of a term knowledge society or so called
learning society in relation to its permanently sustainable
development (Clough, 2002).

In the abovementioned social-economic environment there are
also educational systems of particular countries whose fundamental
aim should be provision of such educational level of inhabitants that
has a potential to create preconditions of its future development.

Specification of teaching technical branches is in the necessity of
applying whole range of creative methods for every particular
technical or technological problem. This approach in education
represents the very substance of innovative educational forms in
which a teacher is in the position of a partner for pupils/students and
at the same time he represents a role of authority and personage. Basic
role of a teacher in this model of educational process lies in the
activation of learners towards the subject of education thanks to which
a needed place for individual activities of learners will be created
orientated on the already mentioned attributes (abstract thinking,
spatial imagination, logical thinking etc.).
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In the history of development of human societies there had never
been recorded such a huge acceleration of updating knowledge as it
was in the 20. and at the beginning of 21. Century. As a consequence of
quick mass widening of the ICT applications, new information
regarding advance in science, research and social development have
become easily accessible for people practically of all social groups. E-
technologies are more and more frequently used in the area of
education. Step by step the whole society gets to know the meaning
and content of the term knowledge society in connection to the
perspective of sustainable industrial growth (Clough, 2002).

In the abovementioned social environment there are acting and
developing various educational systems. Specification of teaching
technical specializations lies in preferential implementation of creative
methods in the process of solving various tasks or problems. Getting
familiar with this approach from the very beginning (ideally already at
the level of pre-school education) creates positive predispositions for
further successful understanding of more complicated technical
principles in the course of further study and elegant mastering various
technically orientated activities in everyday life.

1.3.3.2 Remote Experiments and the Didactic Cycle

Creative approach is the substance of innovative form of
education where a teacher stands in the position of a partner while
keeping his authority. So that a pedagogue/teacher can reach required
educational aim, he must be able to attract attention of learners to the
particular topic. And the implementation of experiments (hands-on,
remote, simulated) in education is the mean that enables it (Choi et al,,
2009).

In both vocational and pedagogical literature there is no
straightforward answer to the question regarding minimal ICT
competencies of a pedagogue for creative application of remote
experiments in the teaching process that would enable to design and
create one’s own educational experiments supported by e-
technologies. There is also one reasoned definition of didactic
demands for this type of experiments missing, which should be taken
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into consideration in the process of their design, construction and
running. The teaching process has got its specific attested sequence of
activities on the side of a teacher as well as on the side of a learner that
have been proven in the course of time. This didactic cycle consists of
(Kozik et al., 2011):

++ formulation of the aims of teaching process and consequently
their acquisition by learners,

reiteration of previously obtained knowledge that is closely
connected to the new study content,

» exposition and acquisition of a new study content,

» consolidation of newly received information,

check of the attained outcomes in the educational process,

» setting tasks for a home preparation.
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In every of these phases a teacher can use different methods
(Pastor et al., 2003):

+* motivational (supporting interest in learning),

¢+ expositional (getting acquainted with the new study content),

+¢ fixative (reiteration and consolidation of information),

++ diagnostic and classificatory (examination and evaluation).
Teaching supported by information technologies has recently

become a favourite way of teaching among pedagogues galore and it is

positively accepted by students themselves (Choi et al. 2009, Corter et

al. 2007, Aburdene et al. 1991). This fact itself supports expectation for

reaching better educational effect when compared to the traditional

forms of education.

If we take into consideration all the mentioned didactic demands
in the process of designing and running RE, then such system should
fulfil following:

D3

» easy accessibility on the Internet,

simple orientation on the web site of the experiment,

easily understandable guide regarding handling the
experiment,

+ assignment with clear definition of educational aims,

e
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% corresponding theory to the theme of an experiment at the
appropriate educational level of a user,

+ definition of a way of communication between users and
provider of the experiment,

+ recommendations for pedagogues regarding deployment of
the experiment in particular stages of a teaching unit (in
didactic cycle).

From technical point of view the experiments should be
constructed in such way so that:

« created experiment is in accordance with theoretical
knowledge which it is based upon,

< itis technically resistant against user’s failure in the process of
control of the experiment.

It is obvious that deployment of gradually widening net of e-
laboratories that are used in pedagogical practice is going to be the
subject of serious pedagogical research in the nearest future. The issue
of development of new universal systems in management and control
of remote laboratories that would provide safety and needed economy
in the process of their running shall also be one of the topics of the
research.

1.3.3.3 Technical Solutions of the Remote Experiments with
Deployment of PLC

Authors in the process of designing remote experiments and
constructing remote laboratories have decided for the philosophy of
applying the elements of industrial automation. In the process of
searching for suitable technical solution of managing and handling the
experiments in remote laboratories they decided to try to use technical
parameters and attributes of PLC. PLC (Programmable Logic
Controllers) are used in solutions of automatized tasks at different
levels of technical difficulty. When deciding about deployment of PLC,
the fundamental and original idea was creation of a universal system
of handling and managing. System constructed in such way will be
exploitable also in teaching the subjects orientated on automation.
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The system of remote administration of PLC on the Internet is
provided via web server which represents graphical interface (GUI)
between PLC and users. Communication between the web application
and PLC itself is provided via OPC server (OLE for Process Control).

In technical experimental tasks from the area of electro
engineering we frequently may see a task regarding regulation of
revolutions of an electric engine. The authors have decided to use the
frequency transducer in their remote experiment. In fig.29 is displayed
overall configuration of the remote experiment for the regulation of
revolutions of the 3-phase electric engine by the 3-phase frequency
changer.

Figure 29 Configuration of the experiment regarding regulation of the engine
revolutions by a frequency changer

Parameters of the frequency changer are set in a way so that
revolutions of the engine can be regulated by a time width of the input
impulse. It means that if there is a logical 1 at the A master input of the
frequency changer, then speed of the engine will continuously rise all
the time while the logical 1 remains active at this input. B input will
react similarly in relation to the decrement of revolutions. In case that
at both inputs (4, B) is logical 0 or 1, revolutions of the engine will not
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change. In this configuration the PLC made by EATON EASY 512 was
used. It is the bitwise combinative automaton managed through OPC
server.

In the process of constructing remote experiments in remote
laboratories the question of their economic efficiency becomes more
and more important. Running the experiments in the remote
laboratories is a difficult task from the point of view of illumination of
the workplace. It is required to provide permanent source of
illumination of particular experimental configurations even in such
cases when there is nobody logged in on the server.

Interesting decrement in operating expenses can be obtained by
installation of a system that after user’s entry turns the light in the
laboratory on and consequently activates particular experimental
components. This function can be added into the remote experiment
that is operated by programmable logical automaton (IEC programing
language).

Model of a remote experiment simulating the abovementioned
processes may be seen in the fig 30.
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Figure 30 Model of regulation of ilumination of the remote experiment

Nowadays, it is not a problem to create practically any
experimental configuration and consequently to make it accessible for
users via the Internet. Still one open problem remains - how the
experiment from the point of view of a user can be deployed in
education, or in other words, how it will be implemented into the
teaching unit so that a teacher can reach demanded educational goals.

What has been overlooked and out of the focus among the
developers and users of remote experiments was the question how to
manage the long-term operation, reliability and innovation of the
remote real experiments installed at remote (virtual) laboratories. In
extending and improving the experimental base in remote
laboratories, besides highly trained educators with the necessary
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didactic competences and ability to work with information
technologies, collaboration of the IT technician of real experiments
responsible for the maintenance, management, operation and
innovation of the installed experiments is needed. If there is no
opening of such a position in the organizational structure of
educational organizations operating a remote laboratory, then it can
easily happen that the efforts of the developers of experiments, as well
as the funds used for the development and research involving the
preparation of experiments will fail to produce expected educational
and research benefits and the remote laboratory will gradually stop
working.

1.3.3.4 Summary

Already nowadays there are obviously visible changes in the
educational environment at practically all types and levels of schools
as a consequence of implementation of up-to-date applications of the
information technologies in education. RE make a good example of
their penetration into the teaching process especially in natural
scientific and technical areas where there is an emphasis put on the
deployment of methods regarding the work with experiments. In
parallel, they are a challenge for pedagogical research in the area of
searching for the answers to the questions regarding their
implementation into the teaching process and the impact on
knowledge level and specific skills of postgraduates from natural
scientific and technical fields. Already published outcomes regarding
deployment of the RE in educational sphere point at their benefit
especially in the area of shortening the time needed for practical
vocational training of pupils/students. We want to state that
deployment of RE in education does not automatically mean total
exclusion of real experiments from the teaching practice. Ideally, the
RE should be combined with the real experiments (Choi et al. 209).
Potential of deployment of remote experiments lies in the individual
approach of every teacher, their ability to prepare a good experiment
and the overall pedagogical mastership considering innovative
principles of teaching and the effective exploitation of educational
time.
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1.3.4 Operational Sustainability of Remote Laboratories

Remote laboratories appeared on the market as the third choice
between real laboratories and simulations. Critics of real experiments
say that physical laboratories are expensive and require adequate
place and time. Those who criticize virtualization in experiments
oppose that students of technical orientation should work in the
conditions of real environment. Remote laboratories are similar to
simulations, as they are controlled through the computer interface.
The difference is that compared to the simulations, in case of remote
experiment the experimenter works with real equipment and obtains
real data.

J. Ma, ]. V. Nickerson (2006) analysed number of publications and
information sources dealing with various types of laboratories. They
claimed that it was no surprise there was no agreement in case of
assessment of the laboratories themselves and the efficiency of
laboratory work. Principal source of confusion lies in the inconsistency
in definition of real, simulated and remote laboratories. In various
studies, there are different labels used for remote laboratories like -
web laboratories, e-laboratories or laboratories of distributed
education. Another problem is the absence of agreement on the
assessment of students” learning progress and also the lack of
examples suitable for quantitative studies. Among other secondary
sources belong unclear goals for evaluation of laboratory outcomes
and a real mess in defining the laboratory purposes.

Remote laboratories according to the used technology can be
divided into two groups. The first one is based on specialized client-
server applications and this is a way that also industrial applications
go ahead. In this case an identification of remote users and recording
of their activity are required. Crucial disadvantage is the necessity of
installing specialized program on the side of a client - student. This
may take too much time (especially in case of slower net connection)
and thus many students can be discouraged before they start to deal
with the experiment itself. Users are generally afraid of downloading
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and installing applications to their computers and some institution just
do not allow it (Lustig, 2009).

One of the most frequently used systems in the Czech and Slovak
Republic from this group is the LabVIEW. LabVIEW requires a special
software LV RunTime Engine to be installed on the client’s computer
which unfortunately is only compatible with MS Windows platform.
There are also many unique software and hardware solutions provided
by academic workplaces that have decided to go ahead on their own.
Quality of their products is different and they have become available
and accessible on the Internet just a short time ago.

The second group of laboratories deals with the common Internet
technologies. The advantage is that there are no specific needs on the
side of a client, just a standard browser supported by Java. On the side
of a server, there is a web-server that provides communication with
the experiment. This type of laboratories is considered a prevalent one
nowadays.

1.3.4.1 Remotely Controlled Real Experiment

Remote real experiment is a real physical, chemical or technical
experiment being executed in real laboratory. The difference between
real and remote real experiment is that observer and executor of the
experiment is outside the remote real laboratory what means that the
observation or execution of experiments is realized via set of
commands and visual transfer on the Internet.

When creating remote real experiments in remote laboratories it
is needed to solve two different types of technical tasks:

1. Technical solution for the observation of particular physical or
chemical process, or understanding the very substance of the
technical principle.

2. Starting of remote experiment and its control.

Technical solution of arrangement of an experiment consists of
three proposals:
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1. Arrangement of an observation or measurement of the
phenomenon, the way of measurement of characteristic
quantities and collection and assessment of obtained data and
information.

2. Control of the remote experiment from the user’s (observer’s)
place.

3. Displaying and transfer of the video (feedback from the
control management of an experiment).

Besides these technical tasks, designer of remote real experiment
must pay attention to visualization and content of the web page that is
used by a user in the process of communication. Its content must be in
accordance with the topic and educational goal of the experiment. Web
page design of remote real experiment represents a unique didactic
issue whose solution is as important as the design of a technical
solution and execution of the experiment itself. These factors will
influence both educational efficiency and popularity of the web site. It
must be designed with respect to the following aspects:

+«+ Easy orientation,

+¢ definition of needed theoretical information and conclusions
that may be verified in the experiment,

¢ possibility of the application of creative approach.

The web site should attract attention of a user with its graphic
friendly environment. This plus the video quality of transmission
should help to increase interest in particular experiments among
students.

Technical means that support the execution of experiment
consists of experimental apparatuses with sensors of observed
attributes whose signals are electrically processed in modules that are
connected to the control board to provide mutual communication via
input-output card of the computer. When such computer is connected
to the Internet, remote real experiment becomes available to all
Internet users.
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In the process of technical development of measuring apparatuses
in real remote experiment designer makes these choices:

+«+ Choice of suitable sensors for measuring physical quantities,
attributes and characteristics of particular phenomena taking
part in the experiment.

+ How to process obtained data in modules and provide their
transfer to web server, where the web site of a real remote
experiment lies.

In practice, when a user decides to observe remote experiment,
he must choose a website of the real remote experiment and in the
next step whole graphics and texts from the website shall be
downloaded from the web server. User sends commands through the
webpage that after being evaluated by the web server activates
required operation.

Such principle of work is solved incorrectly in some systems of
remote real experiments and brings restrictions in form of necessity to
earmark a web server with its own IP address and control board for
every single remote experiment. In case of decision to add more
experiments into the remote laboratory we are forced to install other
web servers with their own IP addresses and control boards. Such
solution is extremely impractical not only from the point of view of
technical provision of laboratories, other possible problems lie also in
the assignment of public IP addresses and; nonetheless, in low transfer
speed that may affect the video quality of broadcasting.

If the experiment in remote laboratory requires 2 cameras, then
the design of such experiment must take it into consideration (Modern
software means enable faster transmission of high quality picture; for
example, programmable library DirectShow).

Team of authors of the concept of administration of real remote
experiments offer one possible solution in a form of implementation of
PLC elements of industrial automation. (Kozik a kol., 2011)

These systems are commercially accessible and also fulfil specific
demands that are put on the administration of remote experiments.
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From the point of view of future applications their advantage is that
they are commonly used in appliances of industrial automation and are
accessible on the market.

Author of the abovementioned publication come with the idea to
apply controlling industrial PLC automatons in a remote laboratory in
non-traditional and interesting way. They suggest that PLC
automatons turn the lights in the laboratory on just after user’s login
and consequently all other needed equipment.

The mentioned concept of running fully functional remote
laboratory leads us to the opinion supporting creation of a new
profession in institutions that decided to offer services of remote
laboratories within their educational curricula. In the process of
improvement of experimental platform in remote laboratories besides
highly vocationally prepared pedagogues with didactic competencies
and ICT skills it is needed to cooperate with a technological
informatician who has knowledge and experience in remote real
experiments whose job should lie in guidance, maintenance and
innovation of the installed experiments. If we fail in our effort to create
such specialization, if we do not find sufficient financial sources to
educate specialists in this area, then we shall witness the obliteration
of remote laboratory.

1.3.4.2 Remote Laboratories Accessible on the Internet

Remote laboratories focus on various areas, including technology,
natural sciences and education. In the frame of technology we
distinguish further specific subdivision into branches like electrical
technology, mechanics and aero engineering and so on. In the area of
natural sciences there are laboratories orienting on physics, chemistry
and biology. Nevertheless, the prevalent type of laboratories is
oriented in the area of electrical and control engineering.

Blekinge Institute of Technology/Signal Processing,
Ronneby, Sweden

Website: http://openlabs.bth.se/
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Project of the remote laboratory at Blekinge Institute of
Technology (BTH) uses original interface that includes displaying of
laboratory board and also some other well-known apparatuses like
oscilloscopes, multi-meters and signal generators. In the process of
measuring the relay switch matrix is controlled from a long distance.
Components installed into the matrix by teacher are displayed on the
screen of the client’s computer where students can assemble
particular type of linkage. Thus, thanks to the relays connected to the
matrix it is possible to assemble a circuit consisting of maximally 16
nodes.

AIM-Lab (Norway)/Automated Internet Measurement
Laboratory, Measuring of semiconducting components on the
Internet

Website: http://nina.ecse.rpi.edu

This laboratory is used in connection with courses of power
semiconducting components and circuits. Here students obtain
practical skills and knowledge in the area of semiconductors. Distant
semiconducting laboratory executes 2 series of experiments regarding
the remote measurement of diode characteristics. Due to restrictions
of power sources it is possible to perform only one measurement at
once.

LESIM (Italy); Faculty of Technology, University of Sannio,
Italy

Website: http://lesim1.ing.unisannio.it/

LESIM (Laboratory of Signal and Measurement Information
Processing) is based on the software whose modular attributes enable
insertion of new applications or modifications of those used ones.
Thanks to the implementation via Java and C++ with CORBA
communication level, the final solution is extremely flexible.

Remote Laboratory NetLab; University of South Australia

Website: http://netlab.unisa.edu.au/faces/frameset.jsp
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Remote laboratory NetLab has been developed at University of
South Australia (UniSA) in the frame of School of Electrical and
Information Engineering (EIE). Fully functional system has been used
since 2003 by approximately 200 students per year. It is possible to
execute various experiments through the NetLab system; for example,
junction analysis of an RC circuit, alternating analysis of a phaser or
analysis of a serial resonance circuit and an RC filter.

Remote Laboratory at university in Hagen, Department of
ElectroTechnology, University of Hagen, Germany

Website: http://prt.fernuni-hagen.de/virtlab/

This laboratory is deployed to teach the theory of regulation,
where simple regulators with solid structure are being used. Students
choose an algorithm for the regulator and then remotely define its
parameters. Web browser displays a set of information. Web server
serves as the interface between student and experiment. User must
book the time for experimentation in laboratory in advance.

Distantly Controlled Laboratory Technische Universitit
Kaiserslautern, Germany

Website: http://http://rcl.physik.uni-kl.de/

In the frame of a project called Remote Controlled Laboratories
(RCLs), a team under the leadership of prof. Jodl has created 17 remote
experiments orientated on both technical and natural science
directions. Aim of the project is to create the RLC network at schools
and universities all over the world.

Project e-laboratory, ISES e-laboratory, Czech Republic
Website http://www.ises.info

Associate professor Lustig with his team has created 7 remote
experiments in the area of technical and natural science fields. The
experiments are based on a compound called ISES (Internet School
Experimental System).

Real Remote Laboratory in Trnava, PdF, TU
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Website: http://kf.truni.sk/remotelab

Prof. Schauer and Assoc. Prof. OZzvoldova are the leading
personalities who created this laboratory and with their academic and
scientific titles they guarantee validity of obtained data.

The laboratory performs 6 freely accessible experiments from the
area of physics and chemistry. The experiments are based on a
compound called ISES (Internet School Experimental System).

1.3.4.3 Administration of Remote Laboratories

Students in remote experiments whether consciously or
unconsciously try the outer limits of an experiment. Though, such
behaviour has meaning from the educational point of view we have to
take into consideration the question of safety. Salzmann with his team
(2007) state 3 levels of safety of their remote experiment called
Inverse Pendulum. The first level is represented by software that sets
the outcome of the regulator to zero, if the pendulum reaches pre-
defined borders. At the second level there are mechanical switches that
turn the drive off, if the pre-defined border is crossed. The third and
final one is created by rubber backstops placed on both ends of the
pendulum.

All experimental equipment should be fully remote-controllable
by the administrator of remote laboratory. Application that controls
remote experiment must be sturdy enough, so that incidental defective
parameters would not damage experimental equipment. Entry data
coming from the side of a user must be under control all the time.

In the process of designing laboratories for remote experiments it
is important to realize that development in the areas of software and
hardware is constant and the backward compatibility is not always
guaranteed. Remote laboratory should be created on open and widely
used standards what increases the chance that it will be serviceable
even in years to come.

Ferrero with his team (2003) states besides others these
demands on remote laboratories:
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Realness. Student must use real equipment in real
environment, so that they can perceive all aspects of real
experiments. All possible settings of an experiment should be
available. Incidental errors cannot be automatically filtrated,
student himself must find and correct them. Output data
should be obtained in the same way and form as in real
experiment.

Accessibility. Remote laboratory should be open non-stop,
thus students are allowed to experiment at any time and from
any place. Students should not be forced to download other
additional applications and files. No other fees but for the
Internet connection must not be enforced. System of remote
laboratory cannot be dependent on language and platform.
Safety. It is recommended to provide security of remote
laboratories and protection of information systems against
malicious attacks.

Implementation and maintenance costs. The system of
financing the school causes that building of a new didactic
laboratory is less complicated and cheaper that the
maintenance budget.

Compatibility. Development of computers, operating systems
and software applications is so fast that every application
must be compatible and independent of the platform as much
as possible. That is the way how to decrease expenditures on
future development. From this point of view deployment of
programming languages should be orientated on independent
languages like Java and similar ones.

Salzmann with his team (2007) focus their attention on the long-
term sustainability of remote laboratories. The main challenge is the
cross from remote experiments created in the frame of particular
research projects towards professionally administrated remote
laboratories. Such laboratories would be accessible from the entire
world with guaranteed 24 /7 availability. Eikass and team (2003) have
come with the commercial model ESP (Experiment Service Provider)
that offers various sets of laboratory experiments to customers from
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universities, secondary schools and even to individuals or commercial
companies. The platform would be represented by a global access
portal and remote experiments of high quality. Since this is going to be
a paid service, 100 % functionality and accessibility are a must.

Issue of sustainability, administration and extensibility is being
discussed by Kara and team of authors (2011). They distinguish
between technical and pedagogical issues. In the frame of technical
sphere it is the software development and its administration. In case of
hardware they warn of its extremely rapid dating what means that if it
is needed to change some hardware components, there is no guarantee
that such component is still being made. Regular recalibration is also
one of the crucial factors regarding maintenance of laboratories. From
the pedagogical aspect it is important so that teachers accept remote
experiment as such and consequently understand its benefits for
pedagogical practice. In opposite case there is a serious threat that
they would refuse it or use it in unsuitable way.

Correct functioning of remote laboratories requires dynamic
management and effective deployment of used technologies. It is good
to have well defined plans for administration, responsibility, control
and evaluation of experiments. Management of remote laboratories is
continual process that does not finish in the point of implementation of
all needed software and hardware components. It is constantly needed
to monitor and control all laboratory elements and to update their
software by safety patches. This type of permanent administration in
the IT area is called configuration management.

It does not surprise that also remote laboratories can become the
target of unexpected attacks. Like all network services, also remote
laboratories become victims of DoS (Denial of Service) attacks from
time to time. To increase the total protection of remote laboratories, it
is advised to improve their safety attributes at all levels.

First task is how to prevent from non-authorized access to the
laboratory. Suitable authentication mechanism is the first step to reach
control over the access. The authentication is usually forced by the
creation of accounts for users who only after inserting their names and
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passwords are allowed to access particular experiments. This method
represents the most widespread mean of authentication. On one side,
using of password is quite simple and comfortable still there are some
disadvantages and risks connected with passwords. Truly, for more
reasons the system of passwords is considered as definitely not a
sufficient mean of protection against illegal access nowadays. Users
usually choose various forms of their names, initials, or names from
their neighbourhood, dates of birth and the like. Independent studies
have proved that as much as one third of passwords are guessable up
to the 10th attempt, not mentioning that sometimes password can be
espied during its insertion into the system. In case of forgetful user it is
not difficult to imagine the situation that password shall remain lost
forever. Dilemma is to find a password long and complicated enough
not to be easily guessed, on the other hand quite easily memorable for
a user. Unfortunately, people often let themselves cheated and reveal
their passwords.

Inasmuch as remote laboratories are connected to the Internet, it
is inevitable to protect them through the firewall. It is a tool that
divides protected net from the unprotected one and in many cases one
protected part of the net from the other unprotected part of the same
network. It represents something like a throttle through which all
communication from and to the protected network. Firewall helps to
increase the level of safe connection under two conditions:

1. Sources of protected network that shall be accessible from the
outer network must be defined.

2. Definition of those users and computers of the protected
network that are allowed to access the source from the outer
network.

Since the sophistication of net attacks always rises, remote
laboratories should be protected also with an effective system for
intrusion detection. Its role is to identify, ideally in real time, misuses
and non-authorized or incorrect use of computer system. The issue of
intrusion detection becomes more and more important hand in hand
with the rising number of connected systems to the Internet. More
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systems represent more potential attackers and their more difficult
identification. Intrusion Detection Systems (IDS), just like other tools
dealing with computer safety should be included in the safety policy
that defines what IDS type is needed in particular cases, where they
will be placed, and what type of attacks it should detect and how it
should react on a concrete type of attack.

1.3.4.4 Summary

It takes time, energy and sources to create and run a remote
laboratory. Some experiments are capable of fully automated running
(usually in case of experiments from the area of electrical engineering),
others need to be controlled directly in the laboratory (it is typical for
chemical experiments). From a point of view of a principle of running
remote laboratory, crucial parameter seems to be the speed of the
Internet connection. Correct functioning of remote experiments is
extremely important from the point of view of their exploitability.
According to Kara et al. (2011), it includes not only technical issues
and challenges, but also pedagogical issues.

Maintenance of a remote experimental laboratory may involve
unexpectedly high consumption of human sources and technical
equipment. This must be taken into consideration at the very
beginning of the process of creation.

Despite all abovementioned reservations, not only in Slovakia, but
also in the world, there are discussions on preparation and evaluation
of remote and simulated experiments and it is obvious interest in their
implementation into the educational process.
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2 LEARNING MANAGEMENT - LMS MOODLE
(D. VANECEK)

2.1 E-learning
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Principles and concepts of the e-learning.

The types of e-learning courses.

Portfolio application useful in e-learning.

Methodology and basic strategies for e-learning courses.
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2.1.1 Introduction

E-learning is in the present school system an often used term
which could contribute to the improvement especially of distance
learning but also of full-time study. It concerns a manner of education
which enables one, to complement and support the standard education
with employment of modern computer technology (in most cases of
web technologies). E-learning is changing the view on current
education and it influenced even the most important pedagogical-
psychological theories of learning connected with technologies. If
proper procedures are observed while preparing a course, then its
application in education corresponds to modern conceptions of
cognition: constructivism and connectivism. To the concepts of
remembering, recalling, and learning are added the concepts of
thinking, creating, and forming.

A proper e-learning course should also pay attention to gradually
changing outer motivation of a student into inner motivation, and to
accompany individual learning with learning cooperation. Its main
attributes should be:

.0

% Open learning materials connected to a number of expanding
and elaborating texts.

X3

%

Methodological candor.

% Problematic approach with propounding of alternative views
and theories, and consequently emphasis on critical and
divergent thinking.

¢ Students can be included in preparing of the content
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2.1.2 History

Electronic education as it is known today is a relatively new way
of education, its history of which started to be written only in the 90’s
of the last century alongside with the development of the Internet.
Nevertheless, if we choose the broader definition of this notion, then as
the first e-learning (in the sense of learning through technology) could
be considered learning machines, first of which was constructed
already in the 20’s by psychologist S. L. Pressey. But this machine did
not come into its own. The next attempt at program learning appeared
in the 50’s and even came to the Czechoslovak Republic where
educational automaton Unitutor was created. However not even these
automatons were successful, most probably as a result of their
expenses.

The next milestone of e-learning was during the period of 1984
and 1993. An idea to support education by the use of personal
computers arose with their development. It consisted mostly of
distribution of educational content by floppy disks or CD-ROM, this
manner of application is often called CBT (Computer Based Training).
From the current point of view, this way of education has many
problems, such as the inability to update the content of learning
materials, or the fact that the student has no contact with a teacher or
other students.

The history of the true e-learning starts after the year 1993
(although the term itself was not coined until 1999) alongside with the
development of the web. At first there were only static sites, where
learning materials were available, and communication with the teacher
either did not take place at all, or only through e-mail. This phase is
often called WBT (Web Based Training). Later, alongside with the
development of Internet technologies, more elaborate courses have
begun to appear, which enable better cooperation, contact with a
teacher, and feedback. Moreover, also the content could stay up-to-
date, due to easy updating of the sites, and become more and more
multimedia.
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Nowadays, e-learning has found its application not only in the
educational system, but also in commercial firms, which use it in
lifelong learning of their employees. As a result, there are thousands
so-called Corporate Universities, which are one of the main driving
forces of this method of learning.

2.1.3 Course creation

Creating an e-learning course can prove rather difficult for many
teachers. In order to create such a course it is necessary to be able to
create a website. This requires knowledge of creation of html
documents and in a case of websites with some active components also
knowledge of programming e.g. in PHP.

This is a big problem, because it cannot be expected that every
teacher will be knowledgeable in the area of web technologies.
Fortunately, so-called web content management systems (WCMS) can
be used for creating of e-learning courses.

WCMS are nowadays one of the basic means used for website
creation. They are mostly web applications (programs running on the
Internet, which are approached through the browser) which enable
almost anybody, even without any programming skills, to create and
maintain websites. Their main purpose is to enable a visitor to log in
and to add some text or other content, which will be saved and
subsequently available for other users for viewing as a website (e.g.
Wikipedia). However, they often involve advanced functions which
would not be easy to create even for a skilled programmer. This
includes various forums, discussions, inquiries and others (like e.g. on
Facebook, which is a web application but not exactly WCMS). All these
functions are moreover very well secured and debugged. For example
Drupal, Joomla, or other systems on the basis of Wiki belong among
popular management systems.

From that it was just a small step to utilize such systems for
education-oriented website creation, and thus developed so-called
LMS (Learning Management Systems). They differ from ordinary
WCMS by their specialization on creation of specific sites (educational
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online courses) and by adding some functions specific for education.
These systems do serve to creating e-learning courses and their
operating and management. The best known LMS in the Czech
Republic is probably Moodle.

2.1.4 Definition

Defining of the notion of e-learning proves to be difficult and
disunited in spite of its high frequency of use. A number of definitions
has arisen during the time of its existence, and many differ significantly
from each other. The usual differences are whether it is a definition
from a pedagogical or technological point of view, or whether older
forms of usage of computers for education (especially CBT) belong to
e-learning or whether e-learning means only the use of Internet
technologies. For better understanding we will present some
definitions of this notion by contemporary experts, see [1]:

7

< For me, e-learning is studying by the means of electronic
media, let it be learning through CD or internet.

« By e-learning I understand educational and training systems
(especially on-line ones).

« [ understand e-learning to be an education supported by
modern electronic means (computers, media, internet) in
distant learning, combined and full-time study.

« 1 imagine e-learning to be an electronic education, i.e.

educational course created in LMS which is intended for self-

study under supervision of a teacher who communicates with

a student in an electronic manner through this environment.

Experts in their definitions of e-learning mostly prefer its more
sophisticated and more exacting form.

2.1.5 Utilization of e-learning at Universities

E-learning is being integrated as a part of education at many
Czech universities and is created and run by LMS systems. This
integration of electronic education is at the present time of three types:
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¢ Electronic support of full-time study, classic education is
mixed with elements of individual work of a student with
electronic sources.

+» Interactive elements are added to electronic support, classic
education is in some cases limited.

+ Student gets access to electronic courses, and whole
educational cycles. Classic education is limited to minimum, or
it is omitted completely. Electronic support is highly
interactive and even tests of knowledge are often realized this
way.

2.2 The types of e-learning courses

In this part we’ll acquaint with different types of usage of e-

learning and different types of e-learning courses. We’ll also acquaint

with usage of modern computer technology for education which we
can‘t consider as e-learning.

2.2.1 Basic types of courses

Use of electronic materials and internet for teaching can be
divided to several basic types. Real courses don’t have to precisely fit
one of these types; they can be some kind of combination.

e

%

Static materials

» Course in which students are involved
Course with lecturer (asynchronic)
Course with lecturer (synchronic)

DS

7
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Only last two types are real e-learning but as we mentioned there
is no exact divide between what is and what is not e-learning. We will
mind all of them.

2.2.1.1 Static materials

The basic form of use of electronic materials. Materials are only
shown on website or distributed on CD-ROM. This form is also known
as e-reading because there is no student-lecturer or student-student
communication. Advantages of electronic distribution over printed
materials are usually lower costs and opportunity of using multimedia
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elements. It's also easier to update materials if we distribute them as a
website.

«» Course in which students are involved

Static courses are supplemented by functions which students can
use to be actively involved in courses (courses have to be distributed
via the internet). Most common are internet forum or possibility to add
comments to each page/lecture/whole material. With those options
students can communicate with each other. Students can give a hand to
other students. We can also enable function for adding own materials
by students and let them to cooperate in creating of e-learning course.
It's possibility to keep course active without any expenses. One
example of active project is Wikipedia.

2.2.1.2 Course with lecturer (asynchronic)

This is real e-learning. Course is led by lecturer. Students
communicate with lecturer and with each other by asynchronic types
of communication (most common are email and internet forum).
Usually students have to be active during lectures, they have to do
exercises, answer questions, and pass tests. Activity is controlled and
led by lecturer. For this type of course all the pros and cons of e-
learning which we mentioned are valid.

2.2.1.3 Course with lecturer (synchronic)

This course also has its lecturer who lead it but lecturer-students
communication can be both asynchronic and synchronic. Synchronic
communication can take many different forms. The simplest is chat
where all people who are at the same moment online in course can
communicate in real time. Lecturer can have consultation hours when
students know that he will be available for real time answering.
Lecturer can also give live lectures as internet conferences. This type of
course to a certain extent loses advantage of e-learning that student
can study whenever he want because he has to be online at previously
given time. On the other hand student gains opportunity to ask about
uncertainties and get answers for his questions immediately. This
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opportunity makes synchronic e-learning closer to convenient
education.

By these explanations of each type and their comparison we
wanted among other things show that there is no “the only correct®,
type of e-learning course. We have to consider using of each function
according to particular situation. Even first two types that essentially
are not e-learning can be used because they have many advantages for
creating internet support materials.

Portfolio application useful in e-learning

Main types of applications used in this topic are:
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Drill and practice, which are based on: instructional
approach of learning, direct management, questions, answers
and usually immediate feedback.

Tutorials - based on creating of new concepts and processes.
They enable working with mistake (intelligent learning
systems) and adapt based on its analysis.

Cognitive tools for learning, which are based on constructive
approach of learning. They lead students to understand given
notions, finding connections between findings and
construction of own knowledge. Focus on cooperation among
students.

Simulations - based on creation of models of real-world
situations or imaginary physical, technological or economical
nature (laboratory experiment, production line, etc.).

Micro worlds - based on virtual environment that student
creates, controls, manipulates with it or stay in it. These
“micro worlds” allow students to solve various problems and
construct their knowledge on the basis of information gained
from contact with the environment.

Information retrieval systems - based on existence of
structural information systems like dictionaries, multimedia
encyclopedias, online databases, hypertext systems including
global information space of www-servers. They allow teachers
and students to search and gain relevant information.
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< Communication Tools - based on online respectively offline
communication: e-mail, electronic conference,
videoconference or real-time web communication (Chat, VoIP,
Skype). These tools enable students to share ideas and
information, cooperate on a joint work, share documents,
ensure online education (LMS).

+ Productivity tools - based on existence of word processors
and spreadsheets, database systems, graphic, publishing and
presentation software. These tools can significantly support
learning and teaching process.

Possible solutions for integrating these educational applications
to schools are online learning systems. These systems are available for
teachers and students via website interface.

2.3 Methodology and basic strategies for e-learning courses

The issue of learning styles is quite extensive. The interpretation
of name learning style in professional literature isn’t uniform. There is
series of typology and classification of teaching styles. Because of these
reasons it’s not possible to go into detail here. For further study it is
possible to point to e.g. Fleming, N.; Gregorc, A.F; Kolb, D.A.; Martén, F.;
Mares, J.; Ross, |.; Sdlso, R.; Schulz, R.A.

We'll only look at the issue how to use and fit different teaching
styles and educational strategies for e-learning. Emphasis is placed on
personalization of electronic learning and effort to take into account
personal differences of students e.g. by using of different learning
styles. In professional literature is often used classification of learning
style based on sensory preference.

« First of them is visual style. This corresponds to the following
educational strategies in the form of visualization content.

« Another style is auditory which corresponds to audio content
representation.

< Kinesthetic learning is learning style which corresponds to

learning strategies that allow student to his active work,

activity, movement. For example simulation case studies,
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simulated dialogues, strategies for getting attention and other
active components.

Another example is learning styles according to prevailing
types of intelligence (linguistic, logical-mathematical, visual,
bodily-kinesthetic, musical, natural, interpersonal and
intrapersonal (Gardner, 1983).

Selected learning styles can be significantly affected by

curriculum itself and then just by selection of teaching strategy.

Teaching strategies are choice of learning activities, methods of
presentation of content and content layout. In the case of e-learning is
particularly valid that it's necessary to select from large spectrum of
learning strategies according to the needs. Mostly it is best to combine
learning strategies or to offer same content by various forms so that
student can choose what he prefers.

Examples of teaching strategies:
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Visualization of content —for many students, picture or photo
is worth a thousand words. Visual representation of
curriculum enlarges final educational effect of humble reading.
Graphics can also increase interestingness of learning
materials for student.

Audio representation of content - using of audio recordings
can significantly increase remembering of content.

Work aids - if possible, it’s appropriate to add tools that allow
student to apply gained knowledge and skills immediately in
practice. They can be tools which student can use immediately
or tools that first have to be edited by student to use them, e.g.
worksheets.

Teaching aids - teaching aids are used only in course
compared to work aids which student can use also outside the
course. These are tools and documents that serve to further
presentation and for practicing the content. These are e.g.
various tables, reference documents, graphs, interactive
elements simulating results of computation with different
input values, practical exercises, etc.
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Examples, demonstrations - ideally combining theory and
practice so they demonstrate practical usage of knowledge to
students. Their application and frequent usage are very
requisite.

Case studies - it is complex situation that might be in the form
of story. On its basis student is invited to examine selected
characteristics and possibly search for possible solutions.
Solution can be e.g. in the form of questions that student
answers and gains feedback at the same time.

Sample dialogues - interesting alternative and opportunity for
student to trace particular pattern of behavior and its possible
consequences. They can be used e.g. in teaching of
professional skills or skills connected with human behavior.
It’s possible to supplement simulated dialogue between two or
three people in the form of text by audio recording or video
recording or photos (if the dialogue is affected by sound
effects, face, body language etc.).

Simulated dialogues - as opposed to sample dialogues which
run in fixed scenario, in simulated dialogues learner is
required to choose a response in each step. Student can watch
the impact of his choice on the outcome, he can freely explore
how alternative choices influence result. Simulated dialogues
are suitable in real work situations so student can learn from
his own mistakes.

Simulation - is most often a simulation of real situations,
methods or devices. Student can explore, learn by practical
application of gained knowledge, and compare impact of his
own actions on the outcome. It’s one of the most effective form
of learning.

Animation - in cases where other kinds of demonstration fail
or in case where it's necessary to keep student’s eyes in
specific area of the screen.

Strategy for getting attention - learning program should often
get student’s attention by various types of interactive
elements. For getting of attention is possible to use for
example any of following strategy:



o  Gradually uncover curriculum, content of learning
appears gradually. Student always uncover next part by
particular activity, e.g. pressing mouse or keyboard.

o  Exploration and discovery, in this case student learns
more only on the basis of their activity e.g. by moving
mouse to corresponding area, graphics etc.

o  Asking questions (asking questions that encourage
student to think about the lecture and his relationship
with inlaid area, questions should be followed by
feedback and show student evaluation, allow him to
change his choice and see the differences.

% Strategy of cooperation, mutual cooperation students
(internet forums, chats, wiki applications and similar
applications designed for social contact and cooperation in
solving tasks).

When preparing electronic courses it is ideal to combine these
strategies so as many students as possible can find a suitable learning

style.
Learning management systems.

+¢+ Characteristics and summary of LMS systems.
¢+ Specifics of electronic materials.
¢ Creation of e-courses.

Characteristics and summary of LMS systems

E-learning as well as classic teaching has to be managed to be
really effective. These include following specific activities
(comprehensive analysis of activities we’ll focus in the following text).

 Activities associated with planning of entire e-learning;

¢ Supporting activities in form of preparation of learning
materials and their didactic processing and adapting to
various students’ learning styles;

» Communication and feedback between teacher and student;

D3

D3

» Multimedia elements.
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Useful tool that helps with the management of these activities and
the entire e-learning is tool called LMS system. Term LMS (Learning
Management System) appeared in late 1990s. It is set of programs
(special software) which is usually installed on the server of
educational institution (or a solution in form of cloud computing) and
is used for creating, managing and distribution of educational courses.
Resulting courses are usually distributed via internet or intranet and
they are accessible by common web browsers. LMS systems are found
very effective for distance learning and corporate training where they
keep irreplaceable role. LMS systems are also very effectively used for
full-time study mainly on high schools and on universities or colleges
as Blended learning form of education. In the past we could meet term
Learning Content Management System (LCMS) which was shortcut for
system containing extra tools for creation of educational content (in
the beginning these tools weren’t part of LMS systems). LMS systems
of today of course include tools for creation as common integrated
part. Therefore LCMS shortcut is meaningless today and we use only
shortcut LMS.

Modern LMS systems can handle a large number of features, their
basic properties are:

Basic units of LMS systems like tools for registration of students
and for their personal information, user names and passwords,
creating of roles (student, tutor, administrator etc.) etc.;

7

« Tools for creation and management of courses - system that
allows you to create, modify and update individual courses;

« Communication tools - tools that allow synchronous or
asynchronous communication between students and tutor or
students with each other;

++ Tools for verification and feedback - tools which for example
allow testing of students’ knowledge and take information on
implementation of learning goals;

¢ Tools for administration of courses - tools that allow

observing of students’ work, managing of their progress and

collect their results;
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+« Standardization - standardization of courses allow easy
export/import to/from other LMS;
++ Evaluation tools - for getting students’ feedback.

2.3.1 Let’s have a look at basic selected functions of LMS systems
in detail

2.3.1.1 One of the basic functions is creation and maintenance of
courses

Creation and management of courses include creation,
modification and updating of each courses. Tools that are available for
author in system can be very diverse e.g. from simple recording of
prebuilt files via HTML editor to creation of video of lectures by web
camera. Each LMS system has some differences.

2.3.1.2 Administration and management of courses

This group of functions includes all the tools that allow
monitoring of students’ work in the course, lead their progress and
record their results. Lecturer can see various lists of educational
results of registered students, assign exercises and create tests.

2.3.1.3 Communication tools

Tools which allow synchronous or asynchronous student-tutor or
student-student communication. Typical forms of communication are
email address of each member, chat, internet forum, wiki, whiteboard
or online conference. Communication is one of important elements
that animates and “humanizes” and socializes environment of
electronic course. Therefore let's look at some of these elements in
detail.

Chat

Chat is used by course members for real-time discussion via the
internet. This type of communication is useful for getting immediate
answer and feedback or to obtain different point of view on the topic.
Although discussions are commonly stored on server and searching in
them is possible they are usually not organized because topic is
changing dynamically.
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Internet forum

Forum unlike chat is used for asynchronic discussion. It is
typically used for solving students’ problems or to discuss various
proposals. New thread is founded for each propose so forum is easily
searchable. It is possible to attach various files (mainly pictures) to
your messages and also to evaluate (usually click on like or unlike
button) messages of other members.

Wiki

Allows you to easily create documents that will be visible to all
participants of the course, each student can participate in creation of
course. This tool can be in advantage used for presentation of students’
exercises which will automatically expand whole course. In other
words wiki allows sharing of materials, various documents (texts,
pictures, audio or video recordings etc.). The general principle is that
the creation and expansion of content is shared by multiple users.

Content is usually quite dynamic. Creators are more involved and
engaged in the work.

Whiteboard

Whiteboard is a tool that allows sharing of “blackboard” to which
can participants of the course draw with the mouse. Whiteboard is
typically used in synchronously managed courses and serve tutor for
creating various visual layouts and for showing keywords. On the
other hand whiteboard is not used for longer texts. We share normal
documents instead of using whiteboard.

Videoconference

Videoconference offers sharing in real-time. You can share audio,
video or other data and it allows you to lead classes in similar way to
traditional teaching so you can also use nonverbal part of
communication. Disadvantage is needed to be online at a specific time,
thereby weakening one advantage of e-learning (opportunity to study
at any time). You also need to have quite good internet connection.
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2.3.2 Evaluation and feedback

Tools that allow student to evaluate the course and the authors to
get feedback (typically various questionnaires that students fill at the
end of the course). This tools is very important for authors because
good e-learning course should be constantly developed and improved.
It is also possible to use different statistical approaches that are
already included as tools. For example we can use item analysis for
evaluation of tests included in the course.

2.3.3 Standardization

Use of standards is very important for the possibility of
transmission of components or entire courses between different LMS
systems. It enables cooperation among institutions which use totally
different tools for creating and managing of their e-learning materials.

Nowadays the most used LMS standard is SCORM (Shareable
Content Object Reference Model), which is based on XML. It was
created by American initiative (Advanced Distributed Learning
Initiative).

2.4 E-Content

In connection with LMS systems is often used word e-content.
This term hides all digital content which can be shared in digital form.
E-content therefore includes for example web pages, text documents,
video and audio files etc. It is essential part of each e-learning course
because all study materials which are offered actually fall into this
category. Despite its importance e-content is not the only one
component and it should not be forgotten by authors of the course.

Theoretical part of creation of courses should primarily answer a
few basic questions regarding following materials:

+ What makes the difference between those materials and
traditional educational texts?

+* What do we have to consider during creation?

+« What is the proper structure?

+* What should they contain?
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2.4.1 Differences between e-learning and traditional educational
text

Main difference is that we have to “activate” student. Electronic
materials are usually made for self-study and it is necessary to
consider. Constantly we have to try to motivate students and give them
feedback. Without them students can very easily loose interest. For
example that's why material, except information that students should
gain, consists of parts which guide student through text and manage
his progress.

This management usually takes place in three stages:

KD

« Presentation of information - information that we want
student to learn are presented to him;

« Managed self-study - We assign tasks to students and give
them summaries of lectures with links to further sources;

« Knowledge verification - give students questions which he

should answer to know how he understands given issues.

E-learning study materials have to provide significantly wider
range of activities than traditional learning textbooks, in particular:

« Provide information about course content;

« Motivate students;

+« Ensure activity of students;

% Manage learning process;

« Provide sufficient feedback;

« And of course contain information that we want to give to
students.

2.4.2 Creation of e-courses
What do we have to consider for e-learning development?

When creating e-learning content we have to take into account
several things, most of them are not different to things that are
necessary to consider when preparing any study material. These are
mainly basic characteristics such as:

< Who is the course for?
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Here we primarily mean: Who are our students? What is the
students’ age? Do they work or are they full-time students?
What is a type of school? What are students’ initial
knowledge? Why do they attend our course?

+ What do we want to teach to students? (specification of basic
curriculum)
What are the educational goals we want to achieve? What is
the essential part and what is only supplement and what can
we skip?

+ How to write a good text?
What should contain such a text? What are the basic rules we
should follow? What structure should it have?

Only the third group of questions has specifics for creation of e-
learning course. These specific requirements arise with differences
between e-learning materials and traditional materials.

One way to structure a course or rather its chapters is inspired in
traditional combined lecture and it can be characterized roughly as
follows:

1. Introduction
a. Basic characteristics of things that will be taught in this
chapter
b. List of goals of this chapter
Time requirements
Required initial knowledge (we can add a test to check or
measure initial knowledge)
e. Link to previous lectures (courses)
2. Motivational part

2o

a. Examples from practice
b. Other applications
c. Multimedia elements
3. Exposure part
a. Lecturing itself (supply of content (e-content) with the
choice and implementation of educational strategies and
activities. It is logically structured and it uses interactivity).
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4. Examples

a.

b.
C.
d

Practical examples

Model situations

Case studies

Examples for training (exercises with key, exercises
without key which are used as a basis for discussion,
discussion forum)

5. Fixation

a.

b.
C.

Summary (summary of lecture, summarization text,
summary of terms)

Overview tables

Multimedia elements

6. Verification

a.
b.

Questions (verification of knowledge and skills, tests)
Tasks

7. Accessories

a.
b.
c.

Terms dictionary
Literature
Attachments

Some elements in said structure are repeated. It is possible to use

them in multiple places and it depends on a specific course. But basic

outline of main points should be respected. (Vanécek, 2011)

The basis of courses is in the first place of course professionalism
of study materials. Except these materials we can recommend that
course should contain of other units, mainly:
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Study guide (if possible printouts should be available),
Multimedia elements;

Study schedule;

Links.

Study guide

Study guide is short introducing text which should acquaint
students with main goals of whole course and its parts, requirements
that student has to follow and other indispensable information.
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Optimally it should be available in electronic version as well as paper
version.

Study schedule

It's a list of what and when students will do (consultation, task
assignment, synchronous part of teaching, deadlines for exercises,
etc.). This schedule has to be always up to date and valid, on the other
hand here shouldn’t be many changes unless it is ensured that students
will know about them.

Multimedia elements

Various other multimedia elements that are not part of the study
materials but they are somehow connected to the subject. For example,
video of new discoveries in the field, various discussions about studied
problems, interactive simulations.

Links

Each course has a finite length and never can include everything.
That's why links to websites or books where students can find more
information should be in course.

2.5 Creation of complete course

After this short theoretical introduction let’s look at how to create
practical courses. There are several strategies. Mostly all of them have
many same elements. One of the sophisticated approaches is relatively
widely used general strategy (model) ADDIE, we will focus on it.

2.5.1 Strategy ADDIE

Addie is a strategy for the design of the general process that is
currently very often used for creating e-learning courses in many EU
countries.

It consists of five main stages:

1. Analysis - form, content, students
2. Design - structure, multimedia etc.
3. Development - creation according to design
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4. Implementation into learning environment
5. Evaluation - important, do it according to standards,
questionnaires

2.5.1.1 Analysis

In this phase we perform basic analysis of target group, estimate
necessary budget and time, set basic goals which should be achieved
by e-learning course, analyze educational forms and content and we do
others necessary preparations.

2.5.1.2 Design

In the design phase we do detailed planning of each course part,
transformation of goals into expected learning outcomes, suggest
distribution into chapters, make plans of multimedia interactive units.
We also decide about people who will play what role.

2.5.1.3 Development

During development phase we create course itself according to
the plans made in previous section.

2.5.1.4 Implementation

Educational content is included in the LMS system and the whole
course is run.

2.5.1.5 Evaluation

We do continuous and final evaluation. On the basis of final
evaluation we determine which goals were achieved and which not
and we take further action according to it.

A more detailed example of ADDIE strategy for design of
electronic course is suggested in table “Course design using ADDIE
strategy”.
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Design phase Design of each activity
Analysis Input analysis of Estimate of budget and
target group, creation | time
of educational model, | Name and topic
analysis of Authors, co-authors
educational forms, Version, update
contents and Course placement,
strategies copyright
E-course character
Learning goals
Keywords
Target group
Type of teaching
Design Design of course | Choice of design
(color combination, | according to the age
navigation elements | structure
and icons, typesetting, | Choice of the learning
graphics, attention to | environment LMS
the  length, own | Transformation of goals
structure of e-course, | Course structure
multimediality, Mind map
interactivity, etc.) Form of distribution of
text (text, table)
Creation of a team +
roles
Development | Development of | Creation of scenario,
course in team or | time plan and thematic

selection of team and
distribution of roles

(author, tutor,
organization of
study), scenario
(work plan), time

plan of development,
content creation

plan

Breakdown of learning
text

Teaching strategy
Teacher’s/tutor’s input
Tasks
training)
Summary of lecturing

(examples,
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[ | Implementati | Deployment of | Evaluation of pilot study

on educational content | Own implementation
into educational | and running of the
environment, course
implementation of | Evaluation of the pilot
pilot course, | study

evaluation of pilot | Fixes and changes Refit
course, fixes and
changes according to

comments

E | Evaluation Continual and final | Evaluation
evaluation creation of | Review
questionnaires, Effectivity of the course

evaluation of surveys,
determination of the
effectiveness of the
course

Figure 31 Course design using ADDIE strategy (Vanécek, 2011)

2.5.2 Continuous development

The ADDIE strategy uses model of development where all phases
follow others in exact order. However in modern development we can
often see strategy which is largely reversed. The course is not planned
from beginning as one big unit but it starts as one small piece which is
tested and as soon as possible put to practice. Other parts are added
after it and they reflect response to previous parts. Of course we do the
most necessary parts first. This kind of development has the advantage
of lower costs for taking of initial response and we can much better
reflect various changes and obtained feedback. Disadvantage of this
strategy may be that in the longer term some incompatibility of added
blocks can occur and then it is necessary to rebuild some parts.

2.6 Moodle

% Create and set up own e-course.
+ Navigation in the Moodle
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¢+ Use of prepared materials.

« IMS Content, Captions, text, website, link, adding the
resources.

+ Creation of various activities for educational materials:

o principle of program learning: learning module,

o communication tools,

o didactic test (calculated task, numerical task, assignment,
dichotomous, multiple-choice, short and long-answer
questions),
analysis of the test,
mind map, wiki,vocabulary,
inquiry, research,
database,
various kinds of tasks, etc.

0O O O O O

Selected examples

On the left side of the front page, you'll see the —My Courses tree
under the Navigation Block, which includes a list of all the courses you
are teaching or taking as a student, as shown in Figure. You can access
your courses by clicking on the course name in the block.

Let's start with the upper-left corner of the course page, as shown
in Figure 31.

There you'll see the name of your course as entered when the
course was created. Your system administrator either entered your
course name by hand or she got it from your institution’s course
database.
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Figure 32 Course page

On the right side of the front page, you'll see the —turn editing on

button.

Clicking on this button will present you with a new array of

options.

By adding the resources available in the Moodle you can create
content directly within Moodle or link to content you‘ve uploaded.
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We'll describes each of these tools briefly now:

« Book: The first tool, —Book|| creates a Book resource on your
course page which can be used for creating a multi-page

resource with Chapters and subchapters.

+« File: A picture, a pdf document, a spreadsheet, a sound file, a
video file. You can also directly drag and drop the files onto the

course home page to add them as a resource.

+« Folder: For helping organize files and one folder may contain
other folders.
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+» IMS Content Package: Add static material from other sources
in the standard IMS content package format.

+ Label: Can be a few displayed words or an image used to
separate resources and activities in a topic section, or can be a
lengthy description or instructions.

+» Page: The student sees a single, scrollable screen that a
teacher creates with the robust HTML editor.

« URL: You can send the student to any place they can reach on

their web browser, for example Wikipedia.

All the resources are known as the Static activities in Moodle as
they are for sharing the information with the student in a single
direction whereas the activities allows you to add interactive tools to
your course.

An activity is a general name for a group of features in a Moodle
course. Usually an activity is something that a student will do that
interacts with other students and or the teacher. There are 14 different
types of activities in the standard Moodle. The bulk of this book is
dedicated to describing how each of these tools works and how to
apply them in your course.
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Activity Description

Type

Assignments |Enable teachers to grade and give comments on uploaded files and .

Chat Allows participants to have a real-time synchronous discussion.

Choice A teacher asks a question and specifies a choice of multiple responses. |

Database Enables participants to create, maintain and search a bank of record
entries,

External Tool Allows participants to interact with LTI compliant learning resources and
activities on other web sites.

Feedback For creating and conducting surveys to collect feedback.

Forum Allows participants to have asynchronous discussions.

Glossary Enables participants to create and maintain a list of definitions, like a
dictionary.

Lesson For delivering content in flexible ways.

Quiz Allows the teacher to design and set quiz tests, which may be
‘automatically marked and feedback and/or to correct answers shown.

SCORM Enables SCORM packages to be included as course content.

Survey For gathering data from students to help teachers learn about their class
and reflect on their own teaching.

wiki A collection of web pages that anyone can add to or edit.

Workshop  |Enables peer assessment.

Figure 33 Activity types in Moodle

The following figures are examples of selected screens of LMS
Moodle. For more detailed information on how to create a new course

refer to the Moodle manual.
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Informatika 3D

Home » My courses » Pritasil Ludék INF_201
NAVIGATION . Vitam Vas v novém kurzu "Informatikz
rocnik 3D
ADMINISTRATION =)
¥ Course administration
#" Tumn editing on Osnova predmetu
£ Edit settings
> Users ﬁ Osnova
Y Fitter r
» Reports Program - PsPad
B Grades
& Outcomes
) Badges
Mo Co se probralo
¥ Rest . fax
:' SR Uvod do PC sité
=1 Import
@ publish « definice PC sité
© Reset = sluZby PC siti

druhy PC siti

aktivni a pasivni prvky
rozlehlost PC siti
topologie PC siti
architektury PC siti

» Question bank

¥ Switch role to.

¥ My profile settings

Figure 34 Course page

€ > X 8t ‘amos.odbornaskola.cz/mod/qui

Amos  engisn (en) ~ You are Iogged In as Luaék Phiasil. Sto

Informatika 3D

Home » My courses » Pitas Ludék i Testy, zivéretné prace » Test

NAVIGATION == Test

Atempts alowed. 1
ADMINISTRATION BE

This qua opened at Friday, 9 January 2015, 101 PM
~ Quez adminstration

» Question bank

This quiz wil close at Friday, 9 January 2

Tame it 30 mins
» Course admineiration

* Swltch role 1o, Atempt quiz now
& Return to my normal role

} My profie settngs.

Student (Return to my normal toke)

You are logged n as Ludik

0

Figure 35 Activity type - test
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Informatika 3D

Home My courses Plitast Luoék N Testy. zavérelné prace Test
UIZ NAVIGATION Question 1 . et < "
i X Struéné popiste (wifi) (vyhody, nevyhody).
et et mmeres
3 4 5 6 7 8 8
Iy Marked oot 100
10 1 4 |B |/ == N
¥ Flog aveston
Finish attempt

Time lef 0:29:56

You are logged In as Ludéx Piitast Student (Return to my normal role)

3D_INF_2013
Figure 36 Creating test
Informatika 3D
Home My courses Phitass Lugék NS 1 Testy. zavérelné prace Test
QUIZ NAVIGATION Question = = S g
EREEEEEE weewmess  POVazZuje se za PC sit’ spojeni pocitac a fotoaparat?
S
10 11 — Select one-
Time left 0:29:44 & False
Next

You are logged In as Ludé Piitasi. Student (Return 1o my normal role)
3

Figure 36 Creating test
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WIGATION

IMINISTRATION

0]
2]

Course administration
#' Tum editing on

£ Edit settings

b Users

Y Fiters

}» Reports

B Grades
Outcomes

} Badges

& Backup

& Restore

&1 import

@ publish

© Reset

¥ Question bank
® Questions
" Categories
= Import
* Export

Switch role to..

My profile settings

Figure 37 Question bank

Question bank

Select a category.
Wechozi v 3D_INF_2013 (6) M

Wchozi kategorie pro Glohy sdilené v kontextu "3D_INF_2013"
¥ Show question text in the question list

Search options

@ Aiso show questions from subcategories

& Also show old questions

Create a new question ..

T Question

[ Jaky je rozdil mezi pracovni stanici a serverem?

Jaky je rozdil mezi pracovni stanici a sen

) [ Napite jaky je rozdil mezi switchem a hubem?

*

Napiste jaky je rozdil mezi switchem a hu

0 [0 struéné popiste sluzbu pe siti "sdileni technickych prostie # & Q.

Strucné popiste sluzbu pc siti "sdileni tec

3= Kolik minimainé spravcy sité ma sit typu LAN ?

#HQ

Kolik minimalné spravcu sité ma sit’' tvou

& C & hitpsy/amos.odbornaskola.cz/questis eid = 308 ynd abshowte o Tacre OB acH A =

Amos

Informatika 3D

Home

NAVIGATION

ADMINISTRATION

My courses

Phtast Lugék

* Course aministration

# Tum edting on

© cot setngs

» users

Y Faers

» Reports

18 Grages

€ Oucomes

» Badges

& Backup

& Restore

& import

@ ouoisn

O fmset

~ Queston bank
* Questions.
* Categores
* import
* Expon

» Swich role to

¥ My protie settings

You are ogged i as Ludsk Pieast (Log out

Queston bank » Questons

Question bank

Select a category

Venaziv 3 rotnik 30,2012 (24) ¥
# Stow question text i the queston it
Search opsons «

¥ Ao show questions from subcategories
# Ao show okd quastions

Create 3 new question

+a Createdby  Last moditied by
Shoeh Fratname ) ararm. Fratram £ Scnama
[] Cojeto SMTP 3 POP 3 (vysvétiete & Eemu se poutivaf) © % Q X LuoSk Ptast  Ludék Pitash
©o e 1o SMTP 2 POP 3 (vysvétiete k temu se poutivafl)
[0 Jaa e hiavni nevyhoda soémicivé topologle © % Q X LuodkPitast  Ludék Pitast
Jaka je hlavni nevyhoda sbérnicivé topologie.
[ Jaxe druy rozsSueme u orasowyen typd propoen © % Q X LusbkPitast  Ludék Pirask

Jaké druhy u typd

[ Jake cva aruty rozwbueme u optckeho Rabekvena pien © -

Q X Luoék Pitast

Jaké dva druhy rozlisujeme u optického kabelového prenosu.

Ludék Pitast

[ Jaké typy konektori poutiva kabel kroucend dvolinka.  © % @ X Luokk Piiast  Ludék Pitask
Jaké typy konektoril pouziva kabel kroucena dvojlinka.

[ 4akou topolag v Inemet © % Q X Lotk Pitast  Ludik Pitast
Jakou topologii tvofi internet.

[ Jowy e ol mezs aktvinim a pashmient pruky o

Jaky je rozdil mezi aktvinimi a pasivnimi prvky.

Q X Luotk Pitast  Luoék Piftast

Figure 38 Question bank
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3 IMPROVING THE QUALITY OF TECHNOLOGY - TEXHOJIOTHUH
ITOBBIINEHUA KAYECTBA

(J. KULTAN, P. POLJOVKA)
IMPROVING THE QUALITY OF TECHNOLOGY

Providing educational texts aimed to teach students a variety of
training courses in the field of not only improve the quality of the
theory, but also an opportunity to improve it in the field of education.
The study of the problems of the course participants receive a basic
knowledge of quality management system, the various Prefectures and
legal instruments of the family of ISO 9000, the Integrated Quality
Management / TQM /. Also in the course of studying of this problem,
he will be able to get acquainted with the possibilities of application of
the quality management system processes in accordance with STN EN
ISO 9001 in the organization, with the required quality tool to improve
the quality of products offered.

After learning of this problem the listener will be able to analyze
the applications needed to improve the quality of education and
training. It will also be able to create some application software,
designed to improve the quality of education. Moreover, it will know
basic methods, tools for improving the quality of education using
information technology.

In the area of IT applications for the quality of growth will be
presented some of the practical results of the creation of feedback at
various levels and speed of action. Much attention will be paid to the
process of improving the quality of education by using ultra-fast
feedback and changes in the structure of training.

In this publication are not developed in detail all the topics listed
in the course of the project. This is due to limited possibilities of this
publication, the need to use and refer to the relevant laws and
regulations, and also to determine the quality of the documents not
only the products, as well as the process of creating products of
different directions. Also assume that the course participants have the
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competence of IT ownership and many of the materials for the
expansion of the subject are in electronic form.

We assume that these educational texts reflect the main issues on
the subject, and they will be useful for all who deal with the quality of
the learning process.

Then we give a short description of the main sections of this
publication.

Introduction to the system of quality management

The adoption of a quality management system (QMS) should be a
strategic decision of the organization. Design and implementation of
QMS in the organization affect the different needs, vision, goals,
products, processes employed and the size and structure of the
organization. Thus, the QMS is aimed at management of the
organization with regard to quality as the most complete expression of
all that is continual improvement and meeting the needs of all
stakeholders.

National program for quality in the Slovak Republic expresses its
concept in the form of a constant quality and natural values and part of
the lives of citizens in Slovakia. Public Administration in the process of
improving the quality of its activities can be used for self-assessment
CAF model as a simple tool to ensure quality in order to maximize its
effectiveness.

Quality Management System, ISO 9001: 9008

International certification system is integrated into an
international organization, whose aim is to coordinate the standards of
various states and institutions.

ISO - is the International Organization for Standardization. ISO is a
worldwide organization that sets international standards, which are
required in the business sector, the state and society. These works
created in partnership with the sectors that will use them, are made
transparent procedures respecting the principles of national factors
and subsequently released on a global scale. ISO standards articulate
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the requirements for technical products, services, processes, materials
and systems. It is also determined by the rules of good conformity
assessment, managerial and organizational practice.

Documentation and registration

One of the important prerequisites for quality management not
only products, but also offers a service or other activities, is a clear
entry / registration / of the individual stages of production.
Documentation requirements - procedure documenting / recording, it
must be conducted in accordance with the standard. In addition to the
publications examined Quality Policy, Quality objectives, Quality
manual, Documented procedures, Records, required by this standard.
These types of records should be an integral part of every process.
Since the foundation of every work is a clear direction in separate
processes, you need to pay attention primarily on the processes aimed
at managers at various levels.

The quality of education

The first studies on the quality of any product in the process of
creating different directions and later research data passed to service
to the population. On the basis of these studies has increased the level
of goods and services and manufacturers to adopt and implement the
results of these studies we had the advantage at the market. At the
present time, and education and offer education process goes into a
commercial relationship. So much was the issue of supply of quality
learning and quality education. Of course - learning process has many
differences from the production. The result of our work - an educated
man - we can appreciate much later than the result of the production
of any product.

The use of statistical techniques in the evaluation of the
quality of education

This methodical material deals with the formation of systems of
indicators and criteria for assessing the quality of education at
different levels of government, particularly in the application of
different systems of education quality assessment of statistical
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techniques of different types (rankings, monitoring, clustering). The
materials are practice-oriented character can be used as a methodical
material in the design of regional, municipal system of quality
assessment and quality assessment of education in an educational
institution.

Monitoring and measurement of product

The organization shall monitor and measure the characteristics of
the product in order to verify compliance with product requirements.
This should be carried out at appropriate stages of the product
realization process in accordance with planned arrangements. The
consumer should be informed of the possibility of problems.

Model CAF

General Quality Assessment System (CAF model) is intended for
the European public sector organizations as a simple tool for the
application of quality management techniques to improve the
performance. This comprehensive quality management tool (TQM). It
provides self-system is conceptually close to the major TQM tools,
especially the EFQM Excellence, adapted to public sector organizations,
taking into account their specific features.

Analysis of selected IT and basic teaching methods and their
impact on the quality of education.

Resorting to the use of IT in the teaching process, we should
consider them at least three sides. Information technologies are a
multi-faceted role in the training of the younger generation. They are
the object of study as a new kind of technology is used in all areas of
our lives.

IT - the object of study

The development of IT is very fast. New technological
developments, the increase in processor speed, the expansion of the
working processor words, the increase in memory, drives,
development of external devices, communication equipment, etc. It
requires a good understanding of these principles of technical means
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of information processing and software tools for their implementation.
It is therefore necessary to consider IT as an object of study.

IT - training and management tool

Many problems of research in various fields of scientific activity is
impossible without the use of information technology. They can be
divided into several areas - economy, scientific research in the field of
statistics, energy, construction, etc.

IT - training

The learning process is currently undergoing major changes. One
of them is the active use of IT both from students and from teachers.
However, we must remember that the use of IT entails great danger
they are not correctly used, lowering the motivation of learning,
memory impairment, decreased ability to work. A big problem may be
some moral aspects of the use of IT and the impact of IT on the
personal characteristics of the student.

Feedback - A form of improving the quality of education

The learning process with its members, the purpose and methods
of achieving them can be equated with certain technical changes to the
control system. The aim of this part is to compare these processes, the
identification of some of their features. The main theme is the
disclosure of the establishment of feedback, evaluating the
sustainability of its use and means of its implementation.

The method of selection of the optimal number of feedback
elements

Every human activity must be realized optimal labor costs. If the
plane is considered equivalent under the curve of the work that took a
student, you need to motivate him so that his costs were minimal. You
do not have to ask a lot, but also it is necessary to ask such
assignments, tests and the use of modern tools / chat, forum,
presentations, formative testing computer automated systems, etc. /
To the area under the curve was minimal, but the student must achieve
the desired result.
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LMS systems and the possibility of their use

Trainings - Learning is the acquisition and understanding of
knowledge and information, which may lead to improvement or
change in the organization. Examples of activities include training
organization benchmarking, training, internal and external evaluations
and / or audits, and good practice. Examples of individual learning
include training and exercise.

Learning Environment - The environment for the working
community where learning takes place through the acquisition of
knowledge sharing and exchange, discussion of good practice.

A learning organization - an organization where people
continually expand their capacity to implement the necessary results
in the implementation of new and expansive patterns of thinking,
where collective aspiration is set free, and where people are
continually learning in the context of the whole organization.

Fast feedback and motivation

Currently, one of the ways to improve the quality of the learning
process is the use of IT in order to increase student motivation. There
is a perception that young people are so enthusiastic about the new
technologies and capabilities that can not imagine their existence
without them. All the necessary information are trying to find not only
in stationary and mobile information technology. With the help of
these technologies are communicating hundred friends, use them for
payments, listening to music, provide information where they are,
create their circles of communication, etc. This fascination has its
drawbacks. They can find some information but did not think why.
They do not want something to remember especially how it works. In
this way, they lose the opportunity to create something new. Even
worse situation is the application of knowledge from one area to
another, while creating conclusions and explanations on the basis of
the material studied. The worst issue for them - Why?, On the basis of
what? In the process of learning in the humanities process it is even
worse. Students will learn a few phrases or download something to
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create a report and everything. Generally they do not know because of
what happened the fact and what conclusions can be drawn.

Even worse is the situation in the country instructor. He often
make themselves a presentation based on found materials, which is an
assembly of the basic facts in the presentation or translate the basic
facts or the determination of the textbook, which have and students.
The very process of learning is reduced only to view this presentation.

3.1 BBeaeHue B CUCTEMY MeHe/[>KMEHT KayecTBa

[IpuHATHE CHUCTEMBbl MeHemkMeHTa KayectBa (CMK) mosmkHO
OBITh CTpaTErd4ecKUM pelleHHeM opraHusanuu. /JlusalH U
peanuszauuu CMK B opraHuzayuu BJIMSIOT Ha e€e pas3JinuHble
HOTPeOHOCTH, BUJIEHHUS, [|eJId, TPOAYKIUIO, UCII0JIb3yeMble MPOLeCChl
M pasMep, U CTPYKTypy opraHusauuu. Takum o6bpasom, CMK
HamnpaBJeHa Ha yIpaBJeHHe opraHu3anuedl NpPUMEHUTEeJbHO K
KayecTBY, KaK HauboJjiee TIOJIHOe BbIpa)XeHHe BCEro TOTO, 4YTO
BbI3bIBAa€T IOCTOSIHHbIE YJIydlleHWs U obecredyeHUs MOTpeGHOCTeH
BCeX 3aMHTEepeCOBaHHBIX CTOPOH

CucreMa MeHe/PKMEHTA KayecTBa HallpaBjeHa Ha PYKOBOJCTBO U
ylnpaBjeHHe OpraHu3anueld NpUMEHUTEJbHO K KayecTBY, Kak
HauGoJiee MOJIHOe BbIpaXKeHHE BCEro TOTO, YTO BbI3bIBAET NOCTOSIHHOE
COBEpLIEHCTBOBAHHE M  obecrnedyeHHe  MOTpeOGHOCTEH  Bcex
3aMHTEpPECOBAHHBIX CTOPOH. HanyoHa/pHas mporpaMMa 1o KauecTBY
CnoBanko#l Pecry6MKy B CBOEH KOHILEMLUHM BbIPAXKaeT KayeCcTBO B
BUJle TNOCTOSIHHOM M eCcTeCTBEHHOH LIEHHOCTM M YacTbl0 >XKU3HU
rpaxkzaad B CioBakuu. ['ocyjapcTBeHHast U oOLieCcTBeHHas CIyx6a B
npolecce yJydylleHUs] KayecTBa CBOEH [JiesTEJbHOCTH MOXKET
NPUMEHSAThb caMooLeHKy 1o Mozaenn KA® kak mpocTod UHCTPYMEHT
obecreyeHUs1 KayecTBa B IelfX obOecliedyeHUss MaKCUMaJbHOTO
HoBbIIIeHUs ee 3GGEKTHBHOCTH.

KauecTtBo - Quality

KauecTBO B O6I.U,6CTBBHHOM CeKTope coeauHAaeTcd C
MaKCHMHBaHHEﬁ CTOMMOCTH NOpPOAYKTOB W ycCiayr JAjad BcCex
3dUHTEPECOBAHHBIX CTOPOH B MOJIUTUYECKOU U (bI/IHaHCOBOfI CUCTeMe.
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TQM dokycupyeTcs Ha NPAKTUKU U MPOLECCH], KOTOPble CYUTAOTCS
M0JIE3HBIMU /J19 PO/ BU>KEHUsI KayecTBa.

+ KoHTpoJsb kauectBa - Quality control
CucrteMaTH4YeCKUH KOHTPOJIb CIHOCOOHOCTH OpraHU3alUu
IPOU3BECTH KayeCcTBO NpPeJOCTaBJEeHHbIX WU JOCTaBJIEHHbIX
ycayr. CHCTeMaTHUYHOCTb B TOM, 4YTO  pe3yJbTaThbl
NOABJAIOTCA Ha OCHOBe IIJIAHOBOTO, IieJieHallpaB/JeHHOr0
ycunusa. HekoTopble OpraHM3allMM MCIHOJb3YIOT CHUCTEMY
KOHTpPOJIA KayecTBa, OCHOBAaHHYI0 Ha pYKOBOJCTBE IO
KayeCcTBY WJIM NPOLECCOB MHCTPYKUUH. CHUcTeMa KOHTpPOJIA
Ka4yeCTBa, KaK TMPaBUJIO, COAEPXKHUT BBIOPAHHBIA Habop
npouenyp AJs OCyLeCTBJAeHU KOHTPOJIA KayeCcTBa HA MeCTe,
M3MepeHUs U NOoBhIIlIeHHe KayecTBa.

+* MeHemKMeHT KadecTBa - Quality management
MeTop, s obecneyeHus pe3yJbTaTUBHOCTH U
3pPEeKTUBHOCTH BCEX BHU/IOB [JIeITEJbHOCTH HEOOXOJAUMbBIX
JUIsI IPOEKTUPOBAaHMUs, pa3paboTKU U BHEAPEHUS MPOAYKTOB
WM yCAYyT 10 OTHOLIEHUWI0O K CUCTEMe U ee
IPOU3BOAUTENbHOCTH.

* Cuctema MeHeIkMeHTa KaudecTBa - Quality management
system
CucteMa, KOTOpasi [JjaeT TIpeJACTABJEHHE O HEOOXOJUMOM
YAY4IIEHUHW TMOJUTUKM U  TpOLeAyp, VIOpaBJAeHUs U
MHTerpalMoHHbIX POIECCOB, B KOHEYHOM CYeTe, BeAyLIUX K
MOBBIIIEHHI0 TPOU3BOAUTENBHOCTH.

3.1.1 HanuoHanbHasA mnporpamMMa mno KadectBy CiioBankon
Pecny6/iuku

Peanusanuss pgokyMmeHTa, mnpuHsAiToro COBETOM MHHHUCTPOB
EBpomnefickoro cot3a (EC) "EBpomeiickasi mosuMTHKa B MOAJEPKKE
KayecTBa" OblIa OJAHMM W3 VCJIOBUH BcTymeHUss CiioBaulkoi
Pecny6suku (CP) B EC. TakuM o06pa3oM, MpaBUTENbCTBO, OJHO M3
HEMHOTMX aCCOLMHMPOBAHHBIX TOCyJapcTB, NpuHago B 1998 rony
pPe30JII0IHI0, B KOTOPOH 06bsABMJIO HalMoHaibHYI0 mporpaMMmy IO
kavyecTtBy CusoBankoit Pecny6snku (HIIK CP) B 2003 roxy. OHo
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CTPEMUTCSI K BCEOGBEMJIIOLEN IMOJUTHKE KayecTBa C MOMOIIBIO
pa3/IMYHbIX HMHCTPYMEHTOB, 4YTOObl MOBJUATb Ha KauecTBO
NPOAYKLUY, YCAYT U [AeATeJbHOCTM B paMKax HalMOHAJIbHOU
3KOHOMHMKHM M OOILECTBEHHOI'0 YNpaBjeHUs [JJA JOCTIKEHUS MU
HOJJieP’KaHUSI KOHKYPEHTOCIOCOGHOCTH B €BPONENCKOM U MHPOBOM
PBIHKaX.

JloKyMeHT HanpaBJ/ieH Ha BO3MOXXHOCTb IIPAaBUTEJbCTBY pelIaTh
B OOLIMX YepTax O MOAX0AaX U MyTsSX pPelleHus psij BaXKHbIX BOPOCOB
B 06J1acTU ympaBjeHUs KadyecTBOM B CJIOBAaKMHM M TaKUM 00pa3oM
YCTAHOBUTb 0a30BYyl0 JIMHUIO COJIEPXKaHUSA JEesATEJbHOCTH [0
HOJrOTOBKE B 3TOHM 06J1aCTH, KaK Ha LIeHTPAJbHOM YPOBHE, TaK U B
paMKax pa3JIMYHBIX BEPTUKaJIbHbIX oOTpacied. HanuoHasbHas
nporpaMMa MO KadecTBe TakKXKe MPEJCTaB/seT peaTru3aluio
WHCTPyMeHTa U3 leJiel Jleknapayuu npaBuTenbcTBa CP.

CroBauKoe  NpPaBUTENbCTBO  yTBEPAMUJO  CTpaTeruyecKUut
JoKyMeHT - HanuoHanbHasa nporpamMa no kadectsy CP 2013 - 2016
(Bloom, 1956) - kak rocyJapCTBEHHYI IOJUTHKY KaiecTBa B
CrnoBankoi Pecriy6inke.

YnpaBnenue HIIK CP 6bw1o mnopydyeHo bBiopo cTaHzapToB,
MeTpoJioTUM UM ucnbiTaHul CrnoBaukoi Pecny6auku (BCMHU),
KOTOpOTO 3aKOHHBIM NpeJCcTaBUTeNb TaKXe SBJSAETCA NPe3UJeHTOM
CoBera HIIK CP (CoBetr). CoBeT BbICTymaeT B KadyeCTBe
npodeccHOHANTBHOTO, KOHCYJbTaTHBHOTO, WHHULHUUDYIOLIETO U
koopauHupywuiero opraHa Ilpesugenta BCMUW pna npumeHeHus
HOJIMTUKHU B 06J1acTU KadecTBa B CiioBakuu. Ero posib 3ak/to4aeTcs B
KOOpAVHALUU JleATeJIbHOCTH LleHTpaJIbHbIX OpraHoB
VICIIOJIHUTEJIBHOU BJIACTU U OTAEJBbHBIX YYPEXAEHUH B COAeWCTBUHU
nfeatenpHocTd ¢ HIIK CP, cioco6cTBOBaTh pa3BUTHIO MeHEHKMEHTA
KadyecTBa M aKTMBHO NPUMEHSTb NPUHLHWNBI EBponedckoi xapTuu
KadecTBa.

3.1.1.1 lesu HIIK CP:
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[locTrenenHo go6uBaThca goctuxenus HIIK CP B cooTBeTCTBUU C
TeKYLUMH U 6yAYLIMMHU NOTPeO6HOCTAMHU 061ecTBa B CI0BaKKH, HO B
IepBYI0 oYepeab 0c060e BHUMaHUe Ha:

®
°n

7
*

JIOCTHKEHHe TapMOHUYHOTO POCTa, ONMUPAsIChb Ha 3HAHUA U
WHHOBAl[MM, TpPU TOAJEpPXKKe TIOBbIIIEHUs KayecTBa
o0pa3oBaHHUs, JOCTynma K 00pa30oBaHUI [JJsi BCeX U
coJlelicTBUS TpaHCPOpMaLK HOBBIX U/lell B MHHOBALMOHHbIE
HPOJYKTHI U YCIYTH,

obecrieyeHre  YCTOMYMBOTO pOCTA HyTEM  Pa3BUTHA
KOHKYPEHTHOU 3KOHOMMUKH, KoTopast 3pdeKTUBHO,
3KOHOMHYHO M  [JeMCTBEHHO  HCCHOJb3YeT  Pecypchl,
CTIpaBeJINBO paclpejiesisieT 3aTPaThl U JJOXOAbl, IPUMEHsSET
COBpEMEHHbIE MEeTO/Ibl M TEXHOJIOTUM, NMPUHUMAET acleKT
COLIMATIbHON OTBETCTBEHHOCTH,

obecrneyeHue pocTa 6e3 COLlMa/JbHOM H30JILUU
dbopMUpYyOIEro TapMOHUYHOTO O0OIecTBa, B KOTOPOM
BO3MOHOCTb y4acTBOBaTb B PbIHKE TPyJa U BO3MOXXHOCTb
KUTb B JOCTONHBIX YCJOBUSX, MIOJy9aeT KOK/bIA I'PaXKJaHHUH
CUCTEMATUYECKUM yJajJieHHeM OIAaCHOCTH  COIMAaJIbHOM
W30JISIUN 00€3/I0JIeHHbIX TPYINI HaceJeHUs B YaCTHOCTH,
MOCPEJICTBOM KaueCTBEHHOT0 06pa30BaHUsl B KBaJUpUKaAUU
JUIT pPbIHKA TpyJa NyTeM pPerdoHaJbHBIX HWHBECTUIUN U
CTPYKTypHeH 6e3paboTHIbl B pe3y/bTaTe IEePENoATrOTOBKU
HalleJIeHHYI0 HaJiJieXalluM o6pa3oM U JlelicTBeHHasl cucTeMa
COLMAILHOM 3alHThI.

3.1.2 Crpareruyeckue miansl 1 npuopuretsl HIIK CP

Ha ocHoBe aHanu3za u KOMMEHTAapHeB BCeX 3aMHTEPECOBAHHBIX

CTOpOH, 4wieHOoB CoBeTa U pabGoyel rpymibl CO3JaHHOM JJIs1 3TOH 1ieJH,

Ha nepuog 2013 - 2016 r. cnepytomue npuoputeTHbie obsactu HITK

CP:

KOHKypEHTOCI'IOC06HOCTb MPOMBIIIJIEHHBIX U CTPOUTEJIbHBIX
npeaanﬂTmﬁ, Ka4yeCTBO NMUIIEeBbIX IpoOAYyKTOB H
CeJIbCKOX0351lCTBEHHOT'0 CbIpbA,

Ka4eCTBO ¥ 3allUThI IIpaB HOTpeﬁHTeJ’[eﬁ,
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5

o

Ka4yecTBO B TYpHU3Me, B FOCTUHHYHOM OHU3Hece, KYpOpThl U
pecTopaHbl,

Ka4yecTBO OKpYy:alollell cpefpl,

Ka4yecTBO B 00pa3oBaHUH,

Ka4yecTBO MarasuHa,

R/
0.0

R/
0.0

X3

o

X3

o

KauecTBO B CEKTOpe 3ApaBOOXPAHEHHUs, TPYZa, COLHATbHBIX
AeJi,
¢ KadecTBO 00I1[eCTBEHHOIO yIIpaBJeHHUs.

CTpaTeruyeckue IeJid MPeJCTaBASIOT Co CTOpoHbI CoBeTa 0630p
OCHOBHBIX  HampaBJIEHUH  [leITeJbHOCTH, KOTOPbIMHU  GyayT
3aHUMATbC MHUHUCTEPCTBA, OPraHbl MECTHOTO CaMOYIpPaBJIEHUS,
OuU3HEeC M JApyrde TCPYIIbl, LIKOJbl, KOHCY/JbTaTUBHbie U
oOpa3oBaTeJ/ibHblE OPraHU3alliid U HEKOMMEPYECKHUH CEKTOp B CBOeH
HNOBCEJHEBHOM paboTe U M0 OTHOIIEHUI0 K KaYyeCTBY NPUOPUTETHBIX
nenctBuil. Ilosunusa CoBeTa WHMUIMAaTHBHAs, KOOpPJAWHAI[MOHHAs M
KOHCyJbTUpPOBaHHadA. CoBeT He BMeIIMBaeTcd B Ipejesax
KOMIIETEHIIUM 3aWHTEPECOBAHHBIA CTOPOH, HO 00eCcneYyruBaeT
CUHEPTHIO YKa3aHHOMU JIeSITe/IbHOCTH.

Jpyrue wMeponpuaTus bropo cTaHZapToB, MeTpPOJIOTHH U
ucnblTanui CioBankuit Pecriy6iuku:

[Ipus - HanuonanbHast npemuss CaoBaukuil Pecny6iuku 1o
Ka4yeCTBY

Hauunasa c 2006 r. umeetca BCMU aukTopoM M opraHMsaTopoM
KOHKYypCa, LieJibl0 KOTOpPOTo sIBJSIETCS MOTHBHUPOBATb U MOOLIPSTH
OpraHMU3alMI0  TOCYyJAapCTBEHHOr0 M  4YacTHOTO  CeKTopa B
HelpepbIBHOE COBepIIeHCTBOBaHHE U 3QPEKTUBHOCTL NyTEM
ocyuectBiaeHnss Mogenu cosepiienctBa EFQM (EBpomeiickuii ¢oH[,
MeHePKMeHTa KadecTBa - EFQM), u Mogenmn KA® (O6mas cucrema
OIleHKH KadyecTBa). KoHkypca mpoBoauTcs nof aruzoi Ilpe3umeHTa
CnoBankoit Pecny6inku. TopxkecTBeHHasl LlepeMOHUsI HarpaxKaeHUs
nobeguTesiell KOHKypca U BpydeHue npusoB I[lpesugentom CP
OCylIecTBJIsIETCS B paMKax EBponelickoi Heie/lM KauecTBa.

[Ipus - Tonn MeHeAxkep 110 Ka4eCTBY
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CopeBHOBaHue exerofHo, HayuHasg ¢ 2002 roma opraHusyet
BCMHU B penax ykpemeHWsa TpaJULHUH OLEHMBAHHUA W OLEHKHU
3HAYUTEJbHbIX MpeJCcTaBUTe/ell  MeHeMKMeHTa KadecTBa B
CinoBankoil Pecny6/uke, 5TO NO3UMLMM WAM OYHKUUU: MeHemxep
KayecTBa, MPEACTABUTENN MEHEe)KMEHTa KadeCTBa METOJO0JIOTHHU U
MeHe/Kep MoJieJied Mo KayecTBY B OpPraHU3alUsAX OOIIeCTBEHHOU U
YacTHOU cdepax.

Harpa,qa 3a )KypHaJ'II/ICTCKI/Iﬁ BKJIaJ B 06J1aCTH Ka4yecTBa

BCMU CP npopomxaeT opraHUu3oBbIBAaTb COPEBHOBAHUA [Jis
JKYPHQJIUCTOB U3 BCEX BU/IOB OOIIeHALMOHAJTbHBIX U PErHOHAJIbHBIX
cpencTB MaccoBod napopmanuu (CMH), 3aHMMaromuxcss BOIpocaMu
ynpaBjieHUsa KadecTBOM. KOHKypcC HampaB/eH Ha MOOLIpeHue U
HarpakJeHue >KypHaJUCTOB 3a UX paboThl, YTOOBI OTPa3sUThb ITOT
BONIPOC U CO3JaTh YCJOBUS /s MpPeACTaBJeHHUS] BO3MOXHBIX
BapHUaHTOB pellleHUsl Npo6seM CBSI3aHHBIX C 3TON TeMOM.

MexayHaponHasd KoHbepeHUHss - MeHeMKMeHT KadyeCTBa B
06J1acTH 0611[eCTBEHHBIN 061[eCTBEHHOT0 YIIpaBJIeHUs

OcHoBHas uzess KOHQepeHINH 3aK/II0YaeTcs B 0OMeHe OIbITOM
peanusaluM MoJeNd U HWHCTPYMEHTOB KayecTBa (cTanzapTsl 1SO,
Mopenbs KA®, Mogenb coBepiieHcTBa EFQM u fp.) B opraHusanusax
00111eCTBEHHOI0 YIIPaBJIEHU, @ TAKXKe BbIIeJIUTh HOBbIE TeH/IeHII MU B
06J1aCcTH yIpaBJIeHUsI KAUeCTBOM U CIIOCOOOB yIyqIIEeHHUS.

3.1.3 Opranusanus HIIK CP u ee cTpyKTypa

% KoopaunaTop  [eATeJbHOCTH  MHHUCTEPCTB, OpraHOB
MECTHOI'0 CaMOyIpaBJIeHUs M JpYyruX 3auHTEepPeCOBaHHbLIX
ctopoH B obsiactu HIIK CP no 3akasy IIpaButenbctBa - BCMU
CP.

CoBer - npodecCHoHATbHBIH, KOHCYJIbTaTUBHOM,

®,
*

VHULHUHUPYIOIIUM U KOOPAUHUPYIOIIUM opraHoM [Ipe3uzeHTta
BCMU CP pns npuMeHeHHUs TOCyJapCTBEHHOM MOJUTHUKU B
CnoBakuy B o6JslacTM KadecTBa. Ero posib 3ak/oyaeTcs B
KOOpDAVHALUM  [leATeJIbHOCTH  LIeHTPaJbHbIX  OpPraHoB
WCIIOJIHUTEJIBHON BJIACTU M OTJeJbHBIX Y4YpeXJeHUHl B
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colieicTBUM JedTeNbHOCTH B cooTBeTcTBUM ¢ HIIK CP,
Cnoco6CTBOBAaTh pPa3BUTUI0O MeHe/KMeHTa KadecTBa U
aKTUBHO NpPUMEHATb NpUHNUNb EBpomneiickodl xapTuu
KadecTBa U XapTuu KadectBa CP. Ynensl CoBeTa Ha3HavyaTCA
mno pEeKOMeH/jalu1 YCTaBHbBIX npeacTaBUTeNeR
3aUHTEPECOBAHHbBIX CTOPOH.

« Crparerudeckasd rpynna CoBeTa - KOHCYJbTaTHUBHO-
coBelllaTesqbHbIil opraH CoBeTa, KOTOpbI QopMyaupyet
crpaterndyeckue niaHbl HIIK CP. Ero posb 3akntovaetca He
TOJIBKO B LIeJISIX COZlelCTBUA ocyllecTBAeHUI0 cTpaTeruu HITK
CP 3a roapr 2013 - 2016 , HO U JJiI1 MOHUTOPUHTA U OLEHKHU
BBINIOJIHEHUSI pa3/iMyHblx opraHoB CoBeta - Cekuuu
3KCIEepTOB.

« CoBer Ceknuu 3KcIepToB - Pe3ysbTaTbl paboThl ceKLU
3KCHEepToB, B TOM uHC/Je paboyux rpynn OyAyT HMEThb
VHUIMUPYIOIIUHN 1 peKOMeHAYoInN XxapakTep. [IpobeMHbIe
B o6siacTu KadecTBa 6yayT CeKLUM 3KCHEPTOB ONpeJessiTh
KaK paMKH JJ11 KOHKPETHBIX IPOEKTOB UJIM UJeH U pellleHuH,
KOTOpBbI€e 10XKHbI ObITh B COOTBETCTBUU C peKOMEHJAI UMY,
paccMOTpPEeHHBIMU CoBeToM B KOHCYJIbTalUU c
3aUMHTEPECOBAHHbBIMU CTOPOHAaMU. [IpHOpPHUTETHI OTZE/bHbIX
Y4aCTKOB oyayT chopMyIMpOBaHEI Ha OCHOBe
ctpaterndeckux miaaHoB HIIK CP yTBepxaeHHbIXx COBETOM.

« HanuoHasbHbIH WHOOPMALMOHHBIA  LEHTP MOAAEPNKKHU
KayecTBa - uHTepakTuMBHasd HHopMaluoHHass 6asa [JJs
obmecTBeHHOCcTH, Jia cogerictBua HIIK CP wu  ero
JleITeJIbHOCTH, BMeCTe CO BCEMH 3auHTEepPeCOBAaHHbIMU
CTOpOHaMH, yyacTBywuiuMd B koHTekcTte HIIK CP,
3pPeKTUBHOTO OCYIeCTBJIEHUS [JedATeJbHOCTH 1o PR B
06J1aCTU yIpaBJaeHUsI KAYeCTBOM.

3.2 CucteMma MeHeXXJAMeHTa KayecTBa, SO 9001:9008

MexayHapoAHasi cuctemMa cepTUdUKalMKM O0ObeAUHEHA B
MeX/IyHapoJHYI0  OpraHM3alMIo, LeJbl0 KOTOPOHW  fABJSAETCA
KOOPAWHUPOBAaHUE  CTAaHAAPTOB  pas3JIMYHbIX  TOCYAApCTB U
yYpexXJAeHUH.
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ISO (MexayHapo/iHasi opraHu3aLus Mo cTaHJgapTusanuu) - SO

ISO ABJIAETCS BCEMUPHOM opraHusanuen, KOTOpas
yCTaHaBJMBaeT MeX/yHapoJHble CTaHJApPThl, KOTOpble TPebyOTCA B
6U3Hec-CeKTope, rocyZapCcTBe U oOllecTBe. ITU pabOThl CO3AAIOT B
MapTHEPCTBE C CEKTOpPAaMH, KOTOpble OYAyT HCIOJb30BaTh WUX,
NPUHUMAIOTCA MPO3PAaYHBIMU MpOLeAypaMHU MOpU  COOJIIOJeHUU
NPUHIUIOB HallUOHAJIbHBIX GAaKTOPOB U BIIOC/AECTBUM BbINMYLEHHBIX
B rJyobasbHblXx Macmtabax. CraHgaptel ISO  dopmynupyroT
Tpe6OBaHUSA K TEXHUYECKOM NPOAYKLHY, YCJAyr, MpOLEecCcoB,
MaTepUaJioB U CUCTeM. Takxe OIpeessIOTCA NpaBUJIa XOpouleu
OLEHKU COOTBETCTBHUSA, VYIpaBJIeHYEeCKOW U OpraHU3alUOHHOU
MPaKTUKHU.

Cuctembl MeHemxMeHTa U [IponeccHblit [logxon

[ISO 9001:2008 - kpaTkas Bepcus:

e

8

3anuceIBalTe, YTO BbI JeJiaeTe.

53

%

JlesnaiiTe TO, UTO BbI 3aMKChIBAETE.

53

%

CobOupaiiTe BUANMbBIE [JOKAa3aTeJbCTBA TOTO, YTO BbI JleJIaeTe

TO, UTO 3aNHMCa/IHU (Yy4eT KauyecTBa).

+ BpIgBJIANTE OMIMOKU B NpoLiecCe U BO3SMOXXHOCTH YJIYULIHUTh
npoiecc.

« Jlns BbIABJEHUS [OMOJHUTENIbHBIX INPOLECCOB HCIOJIb3YUTe

NpeBEeHTUBHBIN METO/I.

Ctangapt ISO 9001:2008 CucteMbl MeHeJKMeHTa KadecTBa -
Tpe6oBaHuUs

DS

» BBenmeHue, [IponjeccHblit mogxo,
06/1acTb NPUMEHEHUS
HopmaTHBHBIE CCBIIKU

e

%

®,
°

®,
°

TepMI/IHbI " onpenegeHud

®,
°

O6s1acTh NpUMeEHeHUs

TpeﬁOBaHI/IH npegHa3Ha4Y€Hbl A BCexX opraHusaum‘/’I
He3aBHUCHMO OT BUJ4, pa3Mepa U IOCTaBJIIEMOU NpoAyKLIUHU
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TaMm, rze Kakoe-1n60 TpeGoBaHUe (5I) He MOXET ObITh
IpUMeHeHO BBUAY clieiuPUKH OpraHU3aliu U ee IPOAYKLHH (ycyr),
MOTYT ObITb PAaCCMOTPEHBI IPUEMJIEMbIE HCKII0YEHUS].

WckiroueHUs LO/DKHBI 6bITh 060CHOBAHBI !
CucremMa MeHeXKMEHTA KayecTBa
06mmue Tpe6GoBaHUSA

CucreMa MeHeI>KMeHTa KaueCTBa A0JKHaA ObITh:

R/
0.0

paspaboTaHa
3a/J0KyMEHTHUPOBaHA
BHeJIpeHa B IPAKTHKY

X3

*

X3

*

7
0.0

MO IeP>KUBATHCS B pab04eM COCTOSHUHN

OpraHusanus AoJHKHA:

>

.

* YEeTKO olmpeesINTh ITPOLEeCChI
*%* YCTAaHOBHMTbL IIOCJIEA0BATEJIBbHOCTD U

.

B3aI/IMO,£LEI>'ICTBI/Ie 3TUX IpOLEeCCOB

B JjgaHHOM mny6JMKalMd Mbl OTOOpAa3WJM JIMIIb OCHOBHBIE
MOHATHUS U NIPUHLHUIBI JAHHOU cucTeMbl. Ee Hajio paccMoTpeTh 6osiee
MO/APOGHO HA OCHOBE OT/IEJIbHBIX BU/I0B CEPTUUKATOB.

3.3 loKkyMeHTal M4 M y4eT

OnHOM M3 BaXHBIX NPEANOCHIJIOK YNpaBJeHUs KayecTBOM He
TOJBKO MpPOAYKLMH, HO U TMpejjaraeMod CayX6bl WM Apyrou
JlesTeJIbHOCTH, SIBJISIETCS 4YeTKas 3amnucb 006 OTZEJbHbIX 3Talax
HPOU3BO/CTBA.

Tpe6oBaHus K JIOKyMeHTalu1 - npouezypa
JIOKYMEeHTHpPOBaHHUs/3alUCh, 006s3aTejbHas B COOTBETCTBHUH CO
CTaHJAPTOM

o

» IlonuTHKa B 06J1aCTH KayecTBa

R/
0.0

Llesiu B 06.J1aCTH KavyecTBa

R/
0.0

PyKOBOJCTBO MO KaYeCTBY
JIOKyMeHTHUpPOBaHHbIE NPOLeAYPbI

X3

o
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+ 3anucy, Tpe6yeMble HACTOSILIUM CTaHJLAPTOM

YkasaHHble BU/ibl JOKYMEHTALUH AOJKHBI CTaThb HEOTbEMJIEMOHN
4acTblI0 KaKJoro mponecca. Tak Kak OCHOBOM KaXJAOHW paboThbl
SBJAETCA  4YeTKOe  pPYKOBOJCTBO  OTJeJbHBIMH  IpPOLeCCaMHy,
Heo0X0/AMMO YJeJUTh BHHMaHHe, B NepBYI0 o4yepe/b Ha IMPOLECChI
HallpaBJIeHHble HA PyKOBOJAUTEJIEN PAa3IMYHbIX YPOBHEM.

OTBETCTBEHHOCTb PYKOBOACTBaA

X3

8

06s13aTenbCTBa PyKOBO/ICTBA

X3

8

OpueHTanus Ha MOTpe6UTES

53

%

[TosivTHKa B 06/1aCTH KaYyecTBa

53

%

[lnanupoBaHue

53

%

OTBEeTCTBEHHOCTD, IOJJTHOMOYHS U MHPOPMUPOBAHHE

e

8

AHasus co CTOPOHBI PYKOBOACTBA

B ,E[aHHOﬁ YaCTH MbI olipeae/inJiv JIMIIb HEKOTOPbIE€ U3 OCHOBHBIX
TpeGOBaHHﬁ npeabABJIAEMbIX K cucremMme perucrtpanumn u
AOKYMEHTAaU WU mpounecca CO3AaHud NPOAYKIUH.

3.4 KauecTBO 06pa3oBaHus

HepBbIe HCCIeJOBAHUA II0O Ka4dYeCTBY BO3HHKJIM B IIponecce
CO3JaHuA NPOAYKIHH Pa3JIMYHOTIO HaIllpaBJIEHUA U I03Ke AJaHHbIe
HcceJOBaHUA Mepeljii B 06J1aCTb CJ'Iy>K6bI HacesieHH1o. Ha ocHoBe
JAaHHBbIX I/ICCJIe,ZLOBaHI/Iﬁ IMOBBICHJICA YPOBEHb IpeJyjiaraeMbIX TOBAPOB
U CJ'Iy>K6 U [OpOU3BOAUTESIM TNIpUHHUMAKOIEEe W BHeApAwllee
pe3yabTaThbl JaHHBIX I/ICCJ'[eL[OBaHI/Iﬁ HMeJIM IPEeMY1eCTBO Ha pUHKE.
B HacTosdllee BpeMdad H 06p330BaHI/Ie U IpeaJjoXeHue Iporecca
O6pa3OBaHI/I${ nepexoguT B KOMMep4YeCKOe OTHOLIEHHE. HOBTOMy
CUJIBHO CTaJl BOIIPOC INpeaJIOKEeHUA Ka4deCTBEHHOTIO O6y‘-IEHI/IH U
MOoJIy4€HHUA Ka4€CTBEHHOT O O6paBOBaHI/IH.

EcTecTBeHHO - mpouecc 06y4eHUs UMeeT MHOTHE OTJIHYUS OT
NPOU3BOACTBA  NPOAYKUMMU. Pe3ysbTaT  Hameid  paGoThl -
06pa30BaHHOTO YeJ0OBEKA — MBI MOXKEM OLIEHUTb HAMHOTO N103Ke YeM
pe3y/bTaT NPOU3BOJCTBA IGO0 NPOLYKLUH.

3.4.1 KayecTBO 06pa3oBaTejbHOro0 npomecca TQM

163



Ilpy  paccmoTpenuu  mnoHATUs  «KadecTBO  06ydeHUsI»,
HeOoOXO0/IUMO ONpeJeJIUTh OCHOBHbIE acCleKThbl B Npolecce AAaHHOU
OLleHKH. [JIaBHBIM oOIpe/iesiuTe/NieM KadyecTBa NPOAYKIMUHU SIBJISETCS
3aKka3yuk. Heob6xoauMo ompefennuTb, KTO SIBJSETCA 3aKa3YUKOM B
nporecce obydyenus. Ha (Pur 39) MoXHO yBHUJETb, YTO CUCTEMA
00pa30BaHUsS HMMeEeT HECKOJIbKO 3aKa34MKOB, KOTOpPble B TOW WJIU
Jpyrod Mepe BJIMAKT Ha mnpouecc o6ydyeHuss. OCHOBHBIMH
HOTPEOUTENSIMU TPY/AA YIUTEJS SABJISIOTCA CTYAeHThl. OHU SIBJISIOTCS
TeM IMPOAYKTOM, KOTOPbIHA MOXHO MpPEIJIOKUTb MNPeIpUITUIM,
Hay4YHbIM U HCCJIE[0BATENbCKUM YYPEX/JEeHUsM, CIIOHCOpPaM, TOPOAY,
MUHHUCTEPCTBY, CTPaHe.

Pa6ora B  yHHBepcuTeTe  JOJOKHA  COOTBETCTBOBATH
Tpe6GOBaHHUSAM, KOTOpbIE COOTBETCTBYIOT MOHATHIO TQM.

®ur 39 CxeMa B3auMoJeCTBUS 3aKa3UUKOB B CUCTEMbI 060pa30BaHUsA

[loussTne TQM mnpuMeHsieTcs B NPOU3BOJCTBE, OJHAKO €ro
MO’KHO IPUMEHUTD U B ccTeMe o6pasoBaHus. B EBpone paspaborana
IeJsiasi CUCTeEMa yNpaBJieHHsI KayeCTBOM OCHOBaHa Ha HopMax ISO

164



9000, HO WUX BHeJpeHHe B CHUCTeMy o00pa3oBaHUs TpebyeT
crnenupUUecKoro nNoJxoAa.

TQM oT/av4yaeTcsi B IMepByw o4depelb ¢uaocodruyecKumM
MOAXOJ0M, LieJIbl0 KOTOpOro fBJseTCAd obeclieueHHe KadecTBa.
Mopenyu ynpaBjieHHsI KayeCTBOM HalpaBJIeHbl INpeXJe BCero Ha
YyeJIOBEKa, KaK TJIABHOTO 3JIeMEHTA MeHeIKMeHTa KadecTBa. [l
obecrieyeHue KayeCcTBa HeoOXOAMMO OTBedyaTb 4 OCHOBHBIM
HanpaB/JeHUsIM: OpHeHTalus Ha YAOBJeTBOpeHHMe 3aKa34HuKa,
OopueHTanus Ha Npouecc o6yyeHUs, HelpepbIBHOE yJy4dlleHue
npouecca o6y4eHusi, co3JaHue NpUATHOIN aTMocdepsl B Iponecce
o6y4yenus [KULO7].

OpueHTanys Ha yAOBJETBOPeHHEe 3aKa3YMKa OCHOBAHO Ha
BBINIOJIHEHMHU OCHOBHBIX TPe6GOBaHUM, CTAaHAAPTOB OOy4YeHUA U
yAOBJIETBOPEHUH MNOTPeGHOCTell paboTojaresieil, CTYAEHTOB.
IIpenojaBare/sib JO/KeH B Hadyajle ceMecTpa y3HaTh, KaKue
TpeGOoBaHUA Y CTYJAEHTOB U OCTa/JbHBIX 3aKa34YUKOB, 3aT€M 3THU
TpeGOBaHUA MNPUMEHUTb B mponecce o6ydyeHusa. Takxke
Heo6X0AUMO B mponecce OGy4YeHHsS MNOCTOSSHHO NPOBEPATH
BbINIOJIHEHUE  TpPeGOBaHUM, BbIABJIATh  OTKJIOHEHUS]  OT
0XKH/JAaeMoro pe3yJibTaTa U HAXOJUTh Mepbl BO3AEiCTBUS B
c/iyyae Hey/0BJIeTBOPHUTE/JbHOr0 pe3yJibTaTa.

OpueHTanMss Ha Mpouecc OOy4YeHUs  IpejroJaraeT
CBOEBpeMeHHOe OOHapy)XeHHe OTKJOHEHHH OT TpeGOBaHUU B
OTHOILLIEHUSX CTYAEeHTOB MeXAy cob60i UK ¢ npenojaBaTteasMu. Eciu
OTKJIOHEHHe O0OHapy:XeHO TMO03JHO, TO MWCIPaBUTb OLIMOKHU
JlOCTaTOYHO Mpo6JieMaTH4yHO. [l0aTOMy B cucTeMaX MeHeJKMeHTa
KayecTBa MNpeAJaraloT CoCpPefoTOYMTbC Ha KadecTBe CaMoro
npouecca o6pasoBaHus. [IpenogaBaTenyd JO/KHBI 3HAaTb HOBBIE
HalnpaBJIeHHUs], MHHOBAI[UM He TOJIbKO CBOEro Kypca, HO U B 06J1acTH
MeJaroruky, MCHUXOJIOTUM, MEeTOAUKH 00ydyeHUs. JTO HPUBOAUT K
MOCTOSIHHOU Heob6X0IUMOCTHU NOBBIIIATh KBa/IMpUKaL IO
npernojaBaTesiet.

HenpepbiBHOe yJy4dlieHHe mponecca oGydyeHHsi - Tpelyer,
npeXxie BCero, OT INpenojaBaTesied, MOCTOSHHOrO aHaJM3a
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JleATelbHOCTH. Ha ocCHOBe pe3y/bTaTOB [JAHHOTO aHaJjJM3a
Heo0X0JMMO MOBBbILIIATb KayecTBO TpyAa. OCHOBOUM paboOThI JOMKeH
obITh nporecc PDCA cyklus (Lundquist, 1998), koTopbiii cocTOUT U3 4
3TanoB: IVITaHWUpPOBaHUe, pea/n3alys, olleHKa, aHaau3. Eciu Bce maru
OyIyT TMNpaBUJIbBHBIMU, TO W BeCb TMPOILECC CTaHeT OoJjee
KayecTBeHHBbIM. [Ipu peanusanuu npouecca PDCA nHHOBauuu, cTaHyT
COCTaBHOH YaCThIO IOBCEIHEBHOTO BHEJPEHHUA B NIPOLecC 00ydYeHusl.

Co3paHue npusaTHOM aTMocdephbl B npouecce 06yuyeHrs. O4eHb
Ba)XKHBIM (AaKTOpPOM B mpounecce o6ydeHMs sIBJsAETCS KJIUMAT B
ayautopuu. Ha ocHoBe TpyaoB Mapema [MARO1] mnonsTue
«KJAMaT ayJATOpUHM» NoApasyMeBaeT IOCTOAHHBIM IpoIecc
NepeXXuBaHUM, BOCHPUATHS, OLEHKH, TO €CTh PeaKUHs CTyAEeHTOB U
Npeno/aBaTesis Ha MPOLEeCChl MPOXoAsdiiee B ayAUTOPHUU, UJIH UHAYE
roBOps, B3aUMOOTHOIIEHUSI MEX/Iy yUaCTHUKAMHU INpoliecca 06y4eHusi
[ZELO2Z]. Hampumep, B BBICOKO PEMTHHIOBBIX YUeOHBIX 3aBeJeHUSX
HaOJII0JaeTcsl KJIMMaT TpeboBaTE/NbHOCTH, KOT/A MpernojaBaTesb
TpebyeT OT cebs U OT CTYJEHTOB MaKCHMaJIbHbIX pe3y/JbTaToB. B
paborax J. Priichu oTMedeHo, 4TO B CO3JJaHUM KJIMMaTa y4acTBYIOT:
Ipolecchl KOMMYHUKAalUM, COBMECTHOE y4dacTue CTYJIeHTOB B
npoiecce OOy4YeHHs, OXUJAeMbld TMpenoJilaBaTeJieM pe3yJabTaT
CTYJIEHTOB.

Bce Bblllle mepeyrcieHHble MPOLECCHl MOXHO CONMPOBOXZATH,
UCNO0JIb3Ysl UHGOPMaLMOHHbBIE TEXHOJIOTHU. UMeHHO ¢ noMolbio UT
npenojaBaTe/b MOXKET YCOBEPIIEHCTBOBATb CBOM 3HAHUS, OBBIIIATD
CBOM ypOBeHb KOMIIeTEHLMU. TakKe Ha OCHOBe XOPOLIO U I'PaMOTHO
COCTaBJIEHHBIX TECTOB W  HCIOJb30BaHUSI HHQOPMAIMOHHBIX
TEXHOJIOTUH MOXXHO NPOBEPSATH 3HAHUSI CTYAEHTOB, HCIOJb30BaTh
BO3MOXXHOCTH KOMMYHUKALMK MeXAY NpernojaBaTeseM U CTYLeHTOM,
a TakXXe MeXAy CTyJeHTaMH. MOXXHO B OH-JIaHH peXuMe Jierie u
yZoOHee y3HATb TPe6OBaHUS 3aKa34YHMKOB poLecca 06y4eHusl.

MHorue 3TH AOCTHXXEHHUA MOXHO HCIIOJIb30BATb H€ TOJIBKO B
npounecce O4YHOro, HO TaKXe U JAUCTAHIIMOHHOTO 06y‘JEHI/IH.

3.4.2 CoBpeMeHHbIe IPOLecchl aHa/JIU3a KayecTBa
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[Ipoueccel, mpoucxoAsilive B MOCAeLHUE ToJbl B 00pa30BaHUU
CcTpaHbl  (CMeHa  HaLMOHAJbHBIX [PUOPHUTETOB, H3MEHEeHUe
$HHAHCOBBIX NOTOKOB M CIIOCOG0B MX OpraHM3alUM, pacUIMpeHHue
npaB o6pa3oBaTe/bHBIX YYPEXJEHUH U KaK CJeJCTBHe — IpaB ero
DYKOBOJUTEJsl, paCIIMpEeHHe INPUBJIEYEHUS] OO6IECTBEHHOCTH K
yOopaBJeHUI0 o6pa3oBaHMEM W Jp.), MEHSIOT COOCTBEHHO
KOHCTPYKIMIO HalMOHAJbHOH CUCTeMbl 06pa3oBaHHUsl, pacLIMpss
npaBa  pyKOBOAMUTesJeHd W, YTO  eCTeCTBEHHO, Mepy  MX
OTBETCTBEHHOCTH. B ciokuBIIeMcs  cUTyalud  CTAHOBUTCSA
OYEBHJHBIM, 4YTO  TpPaAULHUOHHbIe  (GOPMBI  KOHTpOJS 32
JlesITeJIbHOCTBIO YUNUTEJIsl, DYKOBOAUTEJS YUPEXKIEHUsA 00pa3oBaHus,
pPalOHHBIX OPraHOB YNPaBJEHHUS AOJKHBI YCTYIUTb MECTO OIeHKe
pe3y/IbTaTOB JesTeJIbHOCTU BCeX CYGBEKTOB 00pa30BaTesbHOrO
npouecca. Kak ciefcTBue 3TOro mpoiecca Ha YpOBHE DErHOHOB B
nocjefiHue TOAbl TaKXe HadaJd pa3BOpauyMBaTbCs pabOThl MO
CO3/JaHUIO PETHOHANBHBIX CTPYKTYP OLlEeHKH KayecTBa 06pa3oBaHuUs.

KayecTBo o0oGpa3oBaHUSI He TOXJECTBEHHO Ka4decTBY
o6ydyeHHOCTH. OlleHKa KayecTBa OOpa30BaHUS I0Jpa3yMeBaeT
OLIEHKY KauyecTBa 06pa30BaTeJibHbIX [JOCTHKEHHH 06ydYaroUMXCs U
OLEHKY KauecTBa 06pa3oBaTejibHOro mpouecca. Ilog KadecTBOM
0o6pa3oBaHUsl NOHMMAaeTC WHTErpajbHasg XapaKTepHUCTHKA
CHCTeMBbl 0G6pa30BaHMsA, OTpPa)Kaliasg CTeneHb COOTBETCTBHA
peasbHBIX  JOCTHraeMblX 06Gpa30BaTe/IbHbIX  Pe3yJIbTaTOB
HOPMATMBHBIM TpPeGOBaHMAM, COLHUAIBHBIM M JIKYHOCTHBIM
0XKHMAAHUSM.

[Ipy co3saHUM OOGIIEPOCCUHCKONW CHUCTEMBbl OLIEHKH KadecTBa
00pa30oBaHUA CJeAyeT VYUTBIBaTh, 4YTO, OLEHHUBAasg KadyecTBO
opraHusanuu 06pa30BaHWs, HaNpPUMep HA YpPOBHE MIKOJIBI,
Heo6X0JIUMO OIleHHMBaTh BeCh KOMILJIEKC BOIPOCOB, Ha4yWHas OT
OlleHWBAHUS OPraHU3alMU MUTAHUS U A0CYTa, YYalluxcs 0 y4ye6Ho-
METO/JUYEeCKOT0 U KaJpoBOro o6ecleyeHUs] O0Opa30BaATEJbLHOTO
npouecca. A ecJu TOBOPUTb O KayeCcTBe 00pa3oBaHUs B CHCTeEMe
MYHUIIUIIQJINTETA WIM PErHoHa B IIeJIOM, TO Ba)KHO OLIEHUBATb He
TOJbKO 3HAaHUS  KaXKJOro IIKOJbHUKA, HO W  OTHOIIEHUS
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notpebuTesnen 06pa30BaTebHbBIX ycayr - yapexaeHuin
npo¢eccHoHaJbHOI0 06pa30BaHUs, CAMUX BbIIYCKHUKOB LIKOJI U T.J,.

Heo6xXoguMOCTb  pa3BepThIBaHHUS  pabOT MO  CO3JaHHIO
0OIIEpPOCCUMCKON  CHUCTeMbl OLlEHKM KayecTBa 06pa3oBaHUSA
NOATBEPXKJAaeT W aHaIu3 3apybexkHoro omnbiTa. K OCHOBHBIM
TeHJeHIUAM, NPOSBUBIIMMCA B MOC/Je/Hee [leCATUIeTHE B MUPe B
06JIaCTH OLEHKH KayecTBa o06Gpa3oBaHHUSA, MOXKHO OTHECTH
caeayloumue:

“* M3MeHeHMe INOHMMaHHUA KadyecTBa o6pa3oBaHUA. B cucreme
DPBIHOYHBIX OTHOIIEHWH KayeCTBO pacCMAaTpPUBaeTCsd C
MO3UIIMA €ero COOTBETCTBHUS TpPeOGOBaHUSIM MOTpPe6UTEA
(moTpe6GHOCTSM y4YalIMXcs, UX POJAMTEJel, pbIHKA TpyJAa U
T.A);

“* KOMILJIEKCHOE pacCMOTpPeHHe Mpo6JieM OLEHKH KavyecTBa
o6pa3oBaHusl, YHpaBJeHHS KaueCTBOM 06pa3oBaHUA U
obGecrieyeHHs1 KadecTBA OOpa30BaHUS NYyTeEM CO3/aHUSA
KJII0YEeBbIX 3JIEMEHTOB CHCTeMBbl oO6eclieyeHUs1 KadyecTBa
obpasoBaHus (Haju4yMe 00pa30BaTeNbHBIX CTAHZAPTOB,
OLIeHKHU JIOCTKEHUS CTaHJAapTOB He3aBUCHUMbIMU
OpraHM3alUsMH, obeclieHHBaHUe aBTOHOMMUHU
06pa30BaTeIbHbIX yUpEXKIAEHUHN U 1IP.);

«* pa3BHTHE HOBBIX 3JIEMEHTOB CHCTEMBI OLIEHKH KadecTBa
06pa3oBaHUs KaK COYeTaHHWE BHYTPEHHEH M BHEIIHEH
OLIeHKU;

“* coyeTaHHe OLEHOYHOH [esdTeJbHOCTH KakK  CpefcTBa
OTYETHOCTH, TaK W CpPeACcTBA OKa3aHUSA INOJAEPXKKU
06pa30BaTeNbHOTO YUPEXKJEHNs B €ro Pa3BUTHH U [JIp.

«* HCNIoJIb30BaHUE MHOT'OYPOBHETO CHUCTEMHOTO
MOJIEJITMPOBAHUSI ~ NPU  IJIAHUPOBAaHUM  MCCJIeJOBAaHUM
KauecTBa 00pa30BaHUs U aHA/IMU3€e Pe3y/bTaToB. BrijesneHne
NOKa3aTeJel, XapaKTepU3YIOLIUX pasHble YPOBHHU
06pa3oBaTeJbHOM cUCcTeMbI (HalMOHA/IbHBIN, peTMOHANbHbIH,
00pa30BaTEJILHOTO YYPEXAEHHS, 00y4awIlerocs), a Takxe
nokasaTeJieH, XapaKTepU3yIIINX WHBECTHUIIUU B
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o6pa3oBaHue, 006pa3oBaTebHbBIN npoiecc u
o6pa3oBaTeJIbHbIE JOCTHXKEHUS;
% 0GoJiee LIMPOKOe NIOHUMaHHe 06pa30BaTeNbHBIX JOCTHXKEHUH,

BBoasTcs cjeaywoolue MoKasaTeJu 06pa30oBaTeJbHbIX
JOCTHKEeHUH:

¢+ 06pa3oBaTeJibHbIe JOCTHUKEHUS 110 0T/ EJIbHbIM IIPeMeTaM;

% JUHaMHUKa 00pa3oBaTesJbHbIX JOCTHXKEHHUH, OTHOLIEHUEe K
y4eGHBIM IpeaMeTaM;

*» KJIIOUeBble (BHempeaMeTHBIE) KOMIIeTEHTHOCTHU
(mo3HaBaTesIbHbBIE, COLAIbHBIE, THYOPMALMOHHBIE U D.);

* YJ0BJIETBOPEHHOCTb 06pa3oBaHUEM;

» CTelleHb y4yacTUsl B 006pa3oBaTe/bHOM Iponecce (aKTHBHas

>

D3

D3

paboTa Ha ypoKe, yyacTHe BO BHEYPOUHOU paboTe, MPOMYCKH
3aHATUH U Jp.);
» JlaJIbHellIee 00pa30BaHUe U Kapbepa BbINYCKHUKA;

o

D3

* IPOBeJIeHHE LIMPOKOMACIITA6GHBIX MOHUTOPHUHIOBBIX;

D3

* MCC/Iel0BaHUM KayecTBa 06pa30BaHHUSI HA HALMOHAJIBHOM M
MEX/yHApOJHOM VPOBHAX KaK OCHOBBI [JJisl TNPUHSTHSA
ynpaBJlIeHUeCKUX pelleHUH.

K HacTosleMy MOMEHTY CJ0XHUJIOCH CJeAylolliee NMOHHMaHHe
CUCTEMbl OLlEHKM KadyecTBa 0O6Gpa3oBaHUS - 3TO COBOKYIHOCTb
OpraHMU3alUOHHBIX U QYHKLHOHAJIBHBIX CTPYKTYD, 06eCIeYrBaOINX
OCHOBAaHHYI0 Ha eJUHOH KOHIENTyaJbHO-MeTOJ|0JIOTHYEeCKOH Gase
OLlEHKY  0oOpa3oBaTeJbHbIX  [JOCTWKEHHM W OIpejeieHHe
WHJWBUAYAJIbHbIX W JIMYHOCTHBIX KavyecTB JieTel M B3pOCJBIX
rpaXZaH, a Takke BblsBJeHHe (AKTOpPOB, BJUAKIIUX Ha
o6pasoBaTeJIbHbIE PE3YJIbTATHI.

K npuHnumaMm otbopa mokasaTesied KadyecTBa 06pa3oBaHUS U
dopMupoBaHUs 6GaHKa BaJUAHOHW 00pa30BaTeJbHOU CTAaTUCTUKU
KavyecTBa MOXKHO OTHECTU COBpeMEHHbIe TPeGoBaHUs MeHe/PKMEHTA:

<& OpHUEHTALHIO Ha TpE6OBaHI/Iﬂ BHEIIHHUX HOHb30BaT6ﬂeﬁ;
<& MHWHHUMHU3AL U0 YUCJIa IokKasaTeJied KayecTBa O6pa3OBaHI/IH H
ONTUMHU3ALUI0 CUCTEMbI KOHTPOJIA C Yy4€TOM HOTpe6HOCTeﬁ
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pasHbIX ypOBHEH ylpaBJIeHUs 06pa3oBaHUEM 5
paboTojaTesnel;

+* UHCTPYMEHTAJBbHOCTb M TEXHOJIOTUYHOCTb IMOKa3aTesed c
y4eTOM CYLIeCTBYIOIIMX BO3MOXXHOCTEH c6opa [JJaHHBIX,
MEeTOJHUK 1/13Mepe1-11/11?1, dHAJIM3a U HHTepInpeTaluunu OAaHHBIX,
noAroTOBJIEHHOCTH HOTpe6I/ITEJI8ﬁ K BOCIIpUATHUIO JAaHHBIX;

+* 5KOHOMUYECKU 060CHOBaHHbIE ONTUMaJbHOCTb u
JIOCTYIIHOCTb ~ INEepBUYHBIX  JAaHHBIX  KOHTpOJS  JJs
omnpejesieHUs] TOKasaTesJedl KadecTBA U 3PPEKTHUBHOCTH
06pa3oBaHUs C y4YeTOM BO3MOXXHOCTH HX MHOTOKPATHOTO
HCII0JIb30BaHUS;

«* CONMOCTAaBUMOCTh CHUCTEMbI OOIIEPOCCUHCKUX IOKa3aTesel
KavyecTBa 06pa30BaHUs C MeX/YHAaPO/HbIMHU aHAJIOTAMY;

“* coOJII0fiIeHHe  MOpPaJbHO-3TUYECKUX HOpPM B  OTGOpe
noKasaTeJiell KauecTBa 06pa30BaHUs.

Ha ocHOBe KOpOTKOro omnpejesieHUss OCHOBHBIX MOHATUH U3
obslacTU KayeCcTBAa - OCOOEHHO B 00pa3oBaTeJbHOU Cpe/e,
HEOOXOAMMO CO3JaTh CHCTEMY HCCJIEJOBaHUs JAaHHOTO KayecCTBa,
ompejie/ieHHe TNapaMeTpoB, c6Gopa [JaHHBIX XapaKTEPH3YIOLIMX
BbIGpaHHbIE TapaMeTpe ZaHHOTo mpoliecca. Ha ocHoBe ux 06paboTKU
HalpUMep MeTOJaMU CTATUCTHUKH, Mbl MOXEM MOMbITATHCS OlLlEHUTD
Ka4yeCTBO 06pa30BaTeJbHOTO nporecca o pa3InYHbIM
HallpaBJIEHHUAM.

3.5 Hcnosnb3oBaHUEe CTATUCTUYECKUX TEXHOJIOTUH NPU OLeHKe
Ka4yecTBa 00pa3oBaHUs

B JaHHOM MeToJMYeCcKOM MaTepHase pacCMaTpUBAIOTCSA
BONpoChbl GOPMHUPOBAHUS CUCTEM ITOKa3aTesJed U KpUTEPUEB OL€HKU
KadecTBa 06pa3oBaHMs HAa pa3HbIX YPOBHAX  YIpaBJEHHS,
0COOEHHOCTH NPUMEHEHHUs] B pa3HbIX CUCTEMax OIEHKH KauiecTBa
06pa3oBaHUsl CTATUCTUYECKUX TEXHOJIOTUH pa3HOTO BUAA (PEeHTHHTH,
MOHUTOPUHT, KJIacTepu3aLus).

l'[pe,zularaeMbIe MaTepuaJibl HOCAT l'IpaKTI/IKO-OpHeHTHpOBaHHbIﬁ
XdapaKTep, MOTryT OBbITH MCI0JIb30BaHbl B KavyeCcTBe MeTOoAU4YeCKOro
MaTepuaia NpHU NPOEKTHUPOBAHHH peFHOHaJ’[bHOﬁ, MyHHIlHHaJ'IbHOﬁ

170



CUCTEeMbl OL€EHKH Ka4dyeCcTBa HWJ/JIM CHCTEMBblI OLEHKH KadeCTBa
06paBOBaHI/IH B 06paBOBaTeJ’IbHOM y4YpexxKaeHunu.

3.5.1 CucTrema ynpaBJieHUA U €€ OpraHU3alHOHHasA CTPYKTypa

[Ipo6seMa cHUCTEMBI OLlEHKH KadecTBa 0O0pa3oBaHHUSl MMeEeT He
TOJIbKO 4YMCTO BEJOMCTBEHHOE, HO U 0OJIbIIOE OOIeCTBEHHOE
3HaYeHHe: 3TO e OJUH M3 HEMHOIHX MeXaHW3MOB BJIHSHHS
rocyZapcTBa M O06IIeCcTBA Ha CUCTeMy o6pa3oBaHusi! WHdopmanus
TAaKOro po/ia HY»KHa He TOJIbKO YIpaBJIeHYECKUM CTPYKTypaM, HO U
caMUM y4eGHbIM 3aBeJIeHUSIM, U NMOTPeOUTessIM 00pa30BaTebHbIX

YCJIyT.

Kpome ToOro, oyeHb BaXKHO CO3/]JaTb MeXaHHU3M BHeJ[peHHUS
pe3yJIbTaToB MOHHUTOPUHTOBBIX HCCJIeIOBaHU - KakK
BHYTPUTOCYJJapCTBEHHbBIX, TaK U MEX/JYHApOJHbIX — B MNPAKTHUKY
paboThl 06pa30BaAHUS.

Cpeayu opraHM3allMOHHBIX CTPYKTYp yIpaBjeHUss 06pa3oBaHUEM
Ha TEPPUTOPUHU V3BECTHBI: OpraHsbl (moxpaspenenus)
rocyfapcTBeHHOro ¢gesiepajbHOr0, perioHaJ bHOr0, MyHULIUNIAJbHOTO
yIIpaBJIeHUA. BuyTtpu y4pexAeHUN u NpeANnpUATHH,
OCyIeCTBJIIIOIUX 0Opa3oBaTeJbHbIA IPOLECC, YUYpeXxJeHUH U
npejnpUsTHH, 00CHyKUBAWOIKUX 00pa3oBaTesibHble YYPEXJeHUsd -
3TO JO/KHOCTH aIMUHUCTPATHBHO-yIIPaBJeHYeCcKOro epcoHala.

YupagJieHHe MKOJIOH — 3TO 0c06as AeATEJTbHOCTD, B KOTOPOU ee
Cy6'beKThI OCPECTBOM IJIAHUPOBAHUS, OPraHU3allli, PYKOBO/ICTBA
M KOHTpOJISI 00eCcnevYrBalOT OPraHU30BAHHOCTb COBMECTHOU
JlesITeJIbHOCTH y4YallluXcsl, NeJaroroB, poAuTeiel, 06CayKUBAKOILEr0
NepcoHajia U ee HANPaBJIEHHOCTb Ha JIOCTHXKeHHe 00pa30BaTe/bHbIX
LeJsiei U Lejield pa3BUTHS LLKOJIbL.

YHpaBJIEHI/Ie — CO3HaTeJIbHOE LeJieHallpaBJIEHHOe BOB[LEﬁCTBPIe
co CTOPOHBI Cy'6'1:eKTOB, OpraHoOB BJIACTH Ha JlIO/:[eﬁ,
O6p330BaTEIII:HbIe, 3KOHOMHYECKHe U AP. 06'BEKTHI, ocyuiecTBJjsieMoe
C 1eJIbI0O HANIPABUTb UX ,C[eﬁCTBHH H IMOJIYYHUTD XKeJlaeMble pe3yJJbTaThbl.

YHpaBJIEHI/Ie rocygapCTBeHHbIMH U MYHHUIUITaJIbHBIMHU

06p330BaTEJIbeIMI/I yiypexKageHudmM1u - AedTeJIbHOCTb OpPraHoOB
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ynpaBjieHUss o0Opa3oBaHMeM, HallpaBJeHHass Ha obeclieyeHue
rocyZlapCTBEHHOH IpOrpaMMmel pa3BUTHA o6pa3oBaHus,
rocyZlapCTBEHHBIX 06pa3oBaTebHbIX CTaHJApTOB U
GYHKIIMOHUPOBaHUSA CUCTEMBI o6pa3oBaHUs Ha  ypOBHe
roCyZlapCTBEHHBIX HOPMATHBOB; OCYIECTBJSETCS B COOTBETCTBUU C
3aKOHOJATEJbCTBOM T[OCYJAapCTBA U YCTAaBOM COOTBETCTBYIOLIETO
06pa30BaTeJbHOTO  VYpPEXJeHUs; CTPOUTCA Ha  NPUHIUIAX
e/IJMHOHa4YaJIbsl U CaMOyIlIpaBJeHHUs.

YI'IpaBJIEHI/Ie Ha4daJIbHbIM HpO(l)eCCI/IOHaJIbHOM 06p330BaHI/IEM -

JedATeJbHOCTb OpraHoOB yIpaBJIeHUA 06pa3oBaHUEM
(mpodob6pazoBaHueM), HAIpaBJIeHHAs Ha ONpeJieIeHUe CTPAaTerud U
IPUOPUTETHBIX HanpaBJIeHUH pasBUTHUSA Ha4YaJIbHOTO

npodeccroHaJbHOrO 06pa3oBaHusi, pa3paboOTKy TrocCyAapCTBEHHBIX
o6pa3oBaTeJbHbIX CTaHZAPTOB HavaJbHOr0 MpodecCHOHaTLHOTO
o6pa3oBaHMsI M MX Hay4YHO-METOJUYECKOTO o6GecrevyeHHs, Ha
KOHTPOJIb 33 HX HCIOJIHEHHEM; Ha obecredeHHe COOJIIOJeHHs Ha
TEPPUTOPHUHU IOCYyAAPCTBA MEXJYHApOJHO-NIPABOBBIX COrJIALIEHUH IO
HayaJbHOMy MpodecCuoHaJbHOMY 06pa30BaHHIO, MOANMCAHHBIX
JlaHHBIM FOCYIapCTBOM.

YnpaB/ieHue cucTeMol o6pa3oBaHusl — JlelcTBUSA delepanbHbIX
OpraHOB TOCYAApCTBEHHOM BJAaCTH M OpraHOB yIpaBJIEHUS
obpa3oBaHueM, HalpaBJeHHble Ha OIpejeseHHe U OCYylLecTBJeHUe
NOJUTUKA B 06JlacTH 06pa3oBaHUsA, Ha NpaBOBOE peryJjUpoBaHUe
OTHOLIEHUN B 06J1aCTU 06pa30BaHUs, Ha pa3paboTKy M peasu3anuio
nporpaMM pa3BUTHs o6pa3oBaHus. CKIaAbIBAETCA U3 LIECTH GJIOKOB
10C/IeJ0BATEIbHO BhINOJHSAEMbIX 33/ja4:

< aHa/u3 15 OLl€HKa CJIOKUBILIENCS 06pasoBaTean017I
MMPAKTHUKH;

X8 IJIAaHUPOBAHHE — pa3pa60TKa MozaeJIn €€ OITUMaAJIbBHOIo
COCTOAHHA U CUCTEMBI MeDP I10 €€ BOIJIOLEHUIO;

<& AOKYMEHTUPOBAHHUE — IOATOTOBKA, IPUHATHE U O(l)OpMJIeHI/Ie
yrnpaB/JI€eHY€eCKHUX pELLIEHI/Iﬁ )4 HOPMATHUBHBIX adKTOB,
O6eCl'Ie‘-II/IBaIOIILI/IX HX BBIIIOJIHEHHE;
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¢ opraHu3anus COTJIACOBAHHOM [IeSITEJIbHOCTU CYOG'bEKTOB,
MPUYACTHBIX K BbITTOJIHEHUIO MOCTABJIEHHbBIX 3a/1aY;

% COJeMCTBHME  YCHENIHOMY  pa3pellleHHI0  BO3HHUKAONIHUX

npo6JieM;

dUHAHCOBOE U UHOE 06 eclevYeHuE;

5

%

5

%

KOHTPOJIb Ha HayajaX 0OpaTHOW CBsA3H, 06ecrnevyuBaloLei
KOPPEKLMIO TI0CTaBJEeHHbIX lleJlell U yTel UX JOCTHUKEHUSI.

YnpaBnenue mnponeccoM (QYHKIMOHHPOBAHUS M  PA3BUTHSA
0o6pa3oBaHUsl  OCYLIeCTBJSAETCS HAa  pPas3jMYHbIX  YPOBHAX  —
roCyZapCTBEHHOM, pErdOHAJIbHOM, MECTHOM, YYPEXJEHYECKOM,
KaK/IbIH M3 KOTOPBIX BKJIIOYAeT IepedyucieHHble QYHKIUU B HX
NpeJIOMJIEHUH K CBOEH creruduKe.

CerogHa dJopMUpoBaHUME HOBOW - COBpeMEHHOH MoJenu
yIpaBJieHus1 0O0pa30BaHUEM SIBJSETCS OJHUM W3 TNPUOPUTETHBIX
HamnpasJIeHUH MOJilepHU3alM1 BCEH CUCTEMbI 06pa30BaHUSI.

[Ipo6sieMbl  QopMHUPOBAaHUSA  CHUCTEMBl  yIOpaBJeHUS B
06pa3oBaHUY, B TOM YHCJIe CUCTEMBI OLIEHKH Ka4yecTBa.

OnHOM M3 TIJIaBHBIX Mpo6JieM, CTOSAIIMX CErofiHs Ha HyTH
peaqu3aliid  HOBBIX IIpaB U  OTBETCTBEHHOCTH OpPraHOB MU
nojpasfieJleHMd  ynpaBjieHUsl  PasHOro0  YpOBHs, Ha  MYyTH
oCcyllecTBJIeHUs JI06blx pedopM B chepe 06pa3oBaHUf, SABJISETCA
OTCYTCTBHE TOTOBBIX MHGOPMALIMOHHBIX PECYPCOB yIPaBJeHHUS U UX
3aBepIIeHHON Mojesv, CPOPMHUPOBAHHON /I KaK/I0r0 M3 ypPOBHEH
yIpaBJjeHUs], B COOTBETCTBUH C UX HOBBIMU IIOJTHOMOYHUSMMU.

OTcyTcTBYIOT Takue BHJbI, HHQPOPMALUOHHBIX pPECYpCOB
ynpaBJ/eHHs, KaK:

MHPOPMaLOHHO-CTaTUCTUYECKOE obecrieyeHne OLIEHKH
KavyecTBa KaK OJHOW M3 QYHKLUMUH TeKyLlero KOHTPOJISI KayecTBa B
00pa3oBaTeJbHOUN CUCTEME — MO0 BCEM €€ 3JIeMEHTaM, a He TOJIbKO 10
pe3yJbTaTaM 00y4eHUS;

OpraHM3alMOHHO-QYHKIMOHAIbHAS MoJieJlb CTPYKTYPBI
yIpaBJjeHUs B YaCTH CUCTEMBI OLleHKU KayecTBa 06pa30BaHusl.
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B Hacrosimiee BpeMsi BeAyTCSd WHTEHCHUBHble Hay4yHble U
IpaKTUYeCKHe HOUCKH 3¢ deKTHBHOrO CTaTUCTUYECKOTO
WHCTPYMEHTAapUsd U CTAaTUCTUYECKHUX TEeXHOJIOTMH [JJIl pelleHHs
ylnpaB/eHYeCKUX 3aAay M, B YaCTHOCTH, 06OCHOBAHUS U NPUHATUS
yIpaBeH4YeCKUX pelleHUH Ha 3TOM HalpaBJeHUH: OlleHKA KayecTBa
o6pa3oBaHusl.

3.5.2 CraTucTHYecKNe TeXHOJIOTMU MpH OlleHKe KayecTBa
o6pa3oBaHus

CraTUCTHKA 06pa30BaHUsA UCTOPHUYECKHU Obla pa3opBaHa MEXAY
Be/JIOMCTBAaMH{, KypHPOBaBIIMMHU 00I[€06Pa30BaTENbHY0 M BBICLIYIO
mkosay. Cucrema c6Gopa, nepefadyd U o06paboTKM HHPOpPMAIUU
MOpaJIbHO U TEXHUUYECKH ycTapeJia, He06X0AMMO Cepbe3HO 0GHOBJIATD
CUCTEMY CTATHUCTHYECKOTO HaOJ/IOJleHMs], CAeNaTb ee aJleKBaTHOU
HOBBIM O61eCTBEHHBIM pealnsM.

Heo6xouMO Ha TrocyZlapCTBEHHOM YpOBHe 6oJjiee 4YeTKO
KOOPAMHUPOBATh JEATEJbHOCTh Pa3JIMYHBbIX YK€ CYLIECTBYIOIIUX U
CO3/]JaBae€MbIX CTPYKTYp, paboTarmolux B 06JIaCTM MOHUTOPHHIa H
CTaTUCTHUKH.

OdeHb Ba)KHO C03/JaTh CUCTeMy HWHAHUKATOPOB, KOTOpad Ha
CcerogHd B 06p330BaHI/II/I IIPOCTO OTCYTCTBYET.

ﬂf[ﬂ paSpa60TKI/I npeaMeTa CTaTUCTHUKH NIPHUMEHAKTCA
criegquaJibHble NIpueMbl U Me€TO/bl, COBOKYITHOCTb KOTOPbIX 06pasyeT
METOAO0JIOTHUIO CTATUCTHUKHMH.

061eif OCHOBOM CTaTUCTUYECKOTO MeTO/a NMO3HAHUS SABJSIETCA
JHUaJeKTUYeCKUH MeToJ, COIJIJaCHO KOTOpPOMYy O0OIleCTBEHHbIe
AIBJIEHUS] U NIPOLeCChl paCCMAaTPUBAIOTCA B Pa3BUTUM B3aUMHOH CBSI3U
Y IPUYUHHOM 00y CI0BJIEHHOCTH.

CraTucTHUKa ONUpaeTCd Ha TaKHe AHAJEKTHY€CKHE KaTeropuu,
KaK

% KOJIMYECTBO U KaYyecTBO,
¢ MPUYUHHOCTb U 3aKOHOMEPHOCTD,
** UHJUBUJyaJIbHOE U OblIee.
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B nmpouecce MccjaegoBaHUA CTATUCTHKA MOXET HMCIO0JIb30BaTb U

JIpyrye o0OLieHayYHbIE METO/bI:

®
°n

R/
0.0

aHaJIOTUsI — TMepeHeceHue CBOWCTB OJHOrO0 0O0beKTa Ha
Apyrou;
rMIOTe3bl — HAy4YHO OOOCHOBaHHbIE IMPEATIONOKEHUS O

BO3MOXHbBIX IPUYHUHHBIX CBA3AX MEXAYy ABJIEHUAMH.

CTaTHUCTHYeCKHEe MeTO bl HCIIOJIb3YHOTCA KOMIIJIEKCHO.

OT/JUYUTENPHBIMM YepTaMHu (crenrdUuKoil) CTAaTUCTUYECKOTO

HCCJieJ0BaHUA ABJIAKTCA:

53

%

53

%

53

%

e

8

-

LieJleHalpaB/IeHHOCTb;
OpPraHU30BaHHOCTE;
MacCcOBOCTb;

CUCTEMHOCTb (KOMIIJIEKCHOCT);
CONOCTaBUMOCTb;
JIOKyMEeHTHPOBAaHHOCTH;
KOHTPOJINPYEMOCTb;
HPaKTUYHOCTb.

B njesiom cTaTUCTHYECKOE UCCIeIOBAHUE NOJKHO:

D3

DS

®,

UMETb  OOLIeCTBEHHO-NIOJIE3HYI0 LeJb U BCEOOLIyIo
(rocymapcTBeHHY0) 3HAUMMOCTb;

OTHOCUTBCS K MpeAMeTy CTaTUCTUKU B KOHKpPETHBIX
YCJIOBUSIX €r0 MeCTa U BpEMEHH;

BBIPQXKATh CTATUCTUYECKUH BU/, yUETa;

IPOBOAUTLCS IO 3apaHee pa3pabOTaHHOW NporpaMMe c ee
HayyHO OOOCHOBAaHHBIM METOJOJIOTHYECKUM W JPYrUM
obecreyeHueM;

OCYILIECTBJISATb COOP MACCOBBIX AaHHBIX (PaKTOB), B KOTOPBIX
OTpaXkaeTcsi BCS COBOKYNMHOCTb MPUYHUHHO-CJIEJCTBEHHBIX U
Apyrux  (GaKTOpoOB, Pa3HOCTOPOHHE XapaKTepPHU3YIOLINX
sIBJIEHUE;

perucTpupoBaTbCsi B BHJE  YYETHBIX  [JJOKYMEHTOB
yCTaHOBJIEHHOT'0 06pa3ua;
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5

o

rapaHTUPOBAaTh OTCYTCTBHE OINMOOK HAO/IOJEHUS WU XKe

CBOJUTDb UX K BO3MOXHOMY MUHUMYMY;

< mpefycMaTpUBaTbh OIpeJie/ieHHble KPUTEPUU KayecTBa U
Ccrnoco6bl KOHTPOJII COOpaHHBIX JaHHBIX, obecrneyWBasg UX
JIOCTOBEPHOCTB, IOJTHOTY U COAEPKATENbHOCT;

< OpPUEHTHUPOBATbCS  HAa  3KOHOMHYECKH  3OPEKTHUBHYIHO
TeXHOJIOTHUI0 c6opa U 06pabOTKH JJaHHBIX;

< ObITb HaJAeXHOM HWHPOpPMALMOHHON 06a3zoM [ Bcex

NOCJAeyIOIUX 3TallOB CTAaTUCTUYECKOTO HCCAeOBaHUSA U

BCeX 10J1b30BaTeIeN CTATUCTUIECKON HHpOopMaLUEN.

CoBpeMeHHble TpeGOBaHMSA K  MCIOJb30BAaHHUIO  METO/[OB
CTaTUCTUYECKOTO aHajM3a B 00pPa30BaHUM - 3TO BO3MOXHOCTH
CUCTEMHOI'0 U Pe3yJIbTATUBHOTO MOMCKA I0JIe3HOW MHpOpManuu us
60JIbIIOr0 06bEMa JaHHbIX.

O6uien MeTo/0JIoTheln W3y4eHUs CTaTUCTHUYECKUX
COBOKYITHOCTEU SIBJISIETCA HCIIOJIb30BAHHE OCHOBHBIX MPUHIUIIOB
KOTOPBIMU PYKOBOJCTBYIOTCS B JI0O0OW Hayke. K 3TUM mpuHIumNam,
KaK K CBOEro pojia HayajiaM OTHOCATCS CJIeIyIoliue:

7

* 00bEKTHUBHOCTb HU3y4aeMbIX SIBJIEHUH U Iponeccos;

7

*%* BbIABJIECHH € B3aWMOCBA3U U CHCTEMHOCTHU B KOTOPBIX

7

*%* MPOABJIAETCA COZlepXKaHUE N3yIaeMbIX Cl)aKTOpOB;
X neJsiernoJiaraHvue, T.e. OOCTHUXKEHHE NMOCTaBJIEHHBIX ueneﬁ co
CTOPOHBI HcCcCefoBaTeid, HU3y4daromero COOTBETCTBYHOLIHE

CTaTUCTHYE€CKHE JaHHbIE.

3TO BbIpaXxaeTcd B IO0JYy4YeHUH CBe,E[E‘HI/IIL/'I 0O TeHJAeHUUAX,
3dKOHOMEPHOCTAX U BO3MOXHbIX ITOCJIEACTBUAX PA3BUTUA U3YIdE€MbIX
nmponeccos.

K 4ucny ocobGeHHOCTeH CTaTHUCTUYECKOTO aHaJu3a JdaHHBIX
cleyeT OTHEeCTH METOJi MacCoBOro HabJIJAeHUs, Hay4HOU
060CHOBAaHHOCTH KauyeCTBEHHOTO COJIEpXXaHUsl ero pe3yJbTaToB,
BBIYMCJIEHHE U aHaJIM3 00O0OIIEHHBIX U 0600IIAIIUX IOKa3aTesel
U3y4aeMbIX 06'bEKTOB.

3.5.2.1 CTraTucTHYECKOe HaG/II0JeHHe
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CraTucrtuyeckoe HaG6/IIOJeHNe eCTb IepBasg CTafuss |
Ba)KHEU T MeTo[ CTaTUCTHUYECKOTO HCCeJOBaHus,
Npe/CTaB/ISAIINN CO60H MJIAHOMEPHYIO, CUCTEMATHYECKYI0 HAy4YHO
060CHOBaHHYI0 paboTy Mo c60py MacCOBbIX AAHHBIX O Mpolieccax B
cucteMe 06pa30BaHUsl Ha BCEX YPOBHSAX.

MBTO,E[OJIOFI/I‘{GCKI/IC BOIIPOCHI BKJIOYAKOT:

X3

8

olpesiesieHUe LeJel;

00bEKTa;

e/IJMHUIIbI HABJII0IeHUs;

pa3paboTKy MpoTrpaMMbl HAOIIOJEeHUS;

X3

8

X3

8

53

%

53

%

WHCTPYMEHTapHus;

53

%

yCTaHOBJIEHHE BU/IA U CIIOCO6a HABJIIOIEHUS;

e

8

HNCTOYHHUKOB JaHHBIX.

[les1b CTATUCTUYECKOTO HABJIIOIEHHS OTPEe/IesIeTC XapaKTepoM
06beKTa M3yYeHHs, ero crnenupuyecKUMH OCOGEHHOCTSIMH U
KOHKPEeTHBIMHM HYXXJJaMU NPAKTUYECKONM W HAy4YHOH JesATeJbHOCTH.
HpaBI/IJIbHOMy YCTaHOBJIEHHIO neJu AO0JI2KHO npeamecTBoBaThb
rJIy6oKoe ¥ BCECTOPOHHEE HUCCIeJ0BaHNE 00'beKTa HAOII0JeHHU .

06BbeKT HaﬁJIlOAeHI/Iﬂ — 3TO COBOKYINHOCTb BelleCTBEHHbIX
npeagMeToB, TPYAOBbBIX KOJIJIEKTUBOB, JIUIL, IPOLECCOB, MOAJIEXALUX
CTAaTUCTHY€CKOMY HCCJI€JO0BAHUIO. Boigenenue 06bEKTA Ha6JIIOL[eHI/IH
npeacraBJideT cobon CJIO’)KHYKO MW OTBETCTBEHHYIO 3aJavy. OHo
CBSI3aHO C BbISIBJIEHMEM BaKHEHIIUX MPHU3HAKOB, OTJIUYHUTEJIbHbIX
4epT, KOTOpble [JOJIXKHBI 4YETKO onpefejuTb TrpaHULy 006'bEKTA,
06ecreYyuTh HEBO3MOXKHOCTb CMEIIEHUS pa3JIMYHbIX 06'bEKTOB WUJIHU
HeJoy4dyeTa 4acCTHU ero. OT 3TOro 3aBHUCHUT pe3yabTaT CTATUCTHYECKOTO
daHaJIn3a.

[aBHash 3ajada CTaTUCTUYECKOro Ha6JIIOJeHUsT - [JaTh
HeOoOXOAMMble MaTepHasbl JJs1 CTaTUCTHYECKOM XapaKTEePHCTHKH.
M3BecTHO, UTO ynpaBJieHUe JIOObIM MPOLECCOM CTPOUTCS HA OlleHKe
CUTYyalUU.

WHCcTpyMeHTapuil CTaTUCTUYECKOTO HABII0EeHU L.
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OTBeThl Ha BONPOCHI MpPOrpaMMbl MO KaXJOW eJUHULE
HabJIlOJleHUsl PerucTpupyeTcl B CTaTUCTHUYeCKOM QopMynsape,
HMMeIlleM pa3/JnYHble Ha3BaHUS:

R/
0.0

OTYET;

X3

o

aKT;

X3

o

OJIaHK;

Tabesb;

KapTa;

aHKeTa;

ONPOCHBIM JIUCT U T.J,.

R/
0.0

R/
0.0

R/
0.0

X3

o

[Ippu 3TOoM Kaxzabld ¢GoOpMy/nsip JODKEH HMEThb CJeAyoliye
06s13aTe/bHbIE 3JIEMEHTHI:

coJiepKaTeJibHad 4aCThb:

% INepevyeHb BONPOCOB NPOrPaMMbl;
«* cBo6oaHbIe rpadbl AJs 3aMUCH OTBETOB M MHUGPOB (KOJO0B)
OTBETOB;

«* TUTYyJIbHASA 4aCTh:

KD

*%* YKa3bIBa€TCA HAMMEHOBAaHHE Ha6J'II'OL[eHI/IH;

7

“* KeM U KOTJia yTBepXKJeH JaHHbIH GpopMy.sp;

7

¢ JaTa npejCcTaBJeHUs CBeIEeHUH;

7

*%* aJipeCcHad 4acCThb.

CorsacHo MCCIIe/JOBAHUSM, CHCTEMBI TI0Ka3aTeJieH,
UCNOJIb3YEMBIX Ha pa3HbIX YPOBHAX VIpaBJeHHs, Ha pa3HbIX
TePPUTOPHSX, B Pa3HbIX 06pa30BaTENbHbIX YUPEKAEHHUAX AJI OLlEHKH
KayecTBa 06pa30BaHHUs pa3/MYAIOTCS MO COCTAaBy IOKasaTesed U
BbIOPAHHBIM KPUTEPHUSAM OLEHKH.

ITOo 00BsICHSIETCS Pa3/IMYMSIMU B LeJdX U 33Ja4dax ylnpaBJeHus
He TOJBKO Ha pasHbIX YPOBHAX, HO M Ha pasHbIX LHKJIaX
bGYHKIMOHUPOBAHUSA 006pa3oBaTeJbHOTO yupexaeHus U
TepPPUTOPHAIbHBIX CACTEM 06Pa30BaHHUS.

3.5.2.2 MOHUTOpPUHT B 06pa30BaHUU
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MoHuTOpHUHr B  o6pa3oBaHuM (OoT JaT. monitor -
HallOMUHAIOIIMH, Hai3WpaloliMiil) - 3TO MOCTOSIHHOEe HabJlo/leHHe 3a
KaKUM-JM00 IPOIeCcCOM B 00PA30BaHUU C ILeJIbi0 BBIABJIEHHUS €ro
COOTBETCTBHUSI KeJlaeMOMYy pe3y/bTaTy MWW IepBOHaYabHbIM
NPeANOJIOKEHUSM.

Bojiee  pasBepHyTas XapaKTepUCTHKAa 00pa3oBaTeJbHOTO
MOHUTOpPUHIA Mpejsaraerci B «KpaTkoM cjoBape pPyKOBOAUTENA
06pa3oBaTeJIbHOI'0 y4YpexJAeHUus» YJIEH-KOPP. AIICH B.A.
MukepUKkoBa, MNpeANpPUHSBLIEr0 OAHY U3 IMEpBbIX MONBITOK
CHUCTEMATHU3UPOBATh I€JJarOruyecKrue TEPMUHBI, UCIOJIb3yeMble Ha
COBPEMEHHOM 3Tale Pa3BUTHs POCCUUCKOr0 06pa3oBaHMs, B IIEPUO/]
Pa3paboOTKU U NPHUHATHSA HOBBIX CTAHAAPTOB 06pa3oBaHUs. B 3ToM e
cJI0Bape BblJe/isieTcsl MOHATHE MOHUTOPUHIA KauyecTBa 06pa3oBaHus,
omnpejessieMoe Kak CUCTeMaTHYecKas U peryJsipHasi ipolieaypa c6opa
JlaHHBIX TI0 BaXHbIM 00pa30BaTe/IbHBIM aclleKTaM Ha HallUOHAJbHOM,
peruoHaJjbHOM W MecTHOM (Bkiwdasg OY) ypoBHAX. 37ech XKe
MEePEeYnCIAIOTCI 3JIeMEHTBl CHCTEMbl MOHHUTOPHUHIA KadyeCTBa
06pa30BaHUS.

BBeseHHe B NpPaKTUKYy yNpaBJeHUs HOBOM CTaTUCTHUYECKOH
TEXHOJIOTUM - MOHUTOPHUHIA U HCNOJIb30BaHHE HOBOTO TepMHHA B
HOPMaTHUBHBIX  JIOKYMEHTax CTaJo  pe3yJbTaTOM Iepexoja
denepanbHOrO yIpaBJieHUs K HOBbIM 3aZjlayam -
JeleHTPaJIM30BaHHOT0  yOpaBJEeHUs W  BO3HUKIIEH MO3TOMY
HeoOXOJUMOCTU B CTAaTUCTUUYECKOM ONUCAHUM U XapaKTepUCTHKe
YCJI0BUM U pe3y/IbTaTOB JesTeTbHOCTH.

OpraHu3aiyss MOHUTOPHUHTOBBIX UCCIEI0BaHUM C caMOro Havasia
WX TosiBJieHHWs B Poccum paccMaTpuBasiach Kak ocobasg ¢opma
OpraHu3ali CTAaTUCTUYECKOTO0 KOHTPOJISI B COCTaBe YIpaBJIEHWS,
CHayaJ/ia TOJIbKO Ha roCyZlapCTBEHHOM, a 3aTeM U Ha JPyTUX YPOBHSX
yrpaBJeHHsl.

Kakue ¢yHKIIMY BBINOJIHSET MOHUTOPUHT?

BO-HepBbIX, MOHHUTOPUHI - 3TO CTATHUCTH4YECKOe Ha6]1}0LLeHI/Ie,
l'IpI/I6JII/I}KeHH06 K 06L[LeMI/IpOBbIM CTaHAapTaM. BO-BTOprX, OH
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MO3BOJISIET onepaTUBHO pearupoBaTh U CBOEBPEMEHHO
KOPPEKTUPOBATh NMPOBOJUMYIO MOJUTHUKY, T. €. MO3BOJISIET MOJYYUTh
3QdeKTUBHBIN MHCTPYMEHT OOpPaTHOU CBA3M MEXAY HaceJeHUeM U
rocy/lapCTBOM.

MOHUTOPUHT KayecTBa 00pa3oBaTeJbHBIX yCJayr. B cucteme
COLMa/IbHO-TIelaroruyecKoro MOHUTOPUHIA MpPU aHa/IU3e U OlleHKe
KadyecTBa 00pa3oBaHHA Ha YpPOBHe KOHKDETHbIX 00pa3oBaTeJ/IbHbIX
yUpeXJeHUH OCyllecTBJAseTCs CTAaTUCTHYeCcKas OlleHKa KadyecTBa
06pas3oBaTe/bHBIX YCJIYT, NPefoCTaBAseMbIX B 3THUX Y4YpeXAeHHUsX.
[lonydyeHHBbIE IO KaXK/IOMY OTZ,eJIbHOMY YUPEXJEeHUI0 CTaTUCTUYeCKHe
JlaHHbIE O/JIHOBPEMEHHO XapaKTePU3YIOT COLMAIBHYIO
3pPeKTUBHOCTE 06pA30BATENbHON [JeSTEJbHOCTU YUpPEXKAEHUs, a
TaKXXe M JeATeJbHOCTH 10 yIpaBJeHHI0 KaueCTBOM 00pa30BaHUsA Ha
TePPUTOPHUH Ha Pa3HbIX YPOBHSAX yIIpaBJIeHHUS.

B cocraBe conuasbHO-NeJAroru4eckoro MOHUTOPUHIA HaJM4Me
Y IMHAMUKa y ToTpebuTesell npo6ieM B OCBOEHUH 06pa30BaTeNbHbIX
nporpaMM B 1polecce mnoTpe6yieHUss 06pa3oBaTeNbHBIX YCIYT
XapaKTepPU3YIOTC  CTAaTUCTHYECKHMH  IOKa3aTeJssMH, KOTOpPbIe
0003HaYaloT:

¢ JIOCTaTOYHOCTb YCJOBUH [  YCHEIHOTO O00y4YeHUs
(BocnuTaHus);

< HajuM4yue  ynpaBieHHs  (aKToOpaMH,  OIpeJessoUUMU
JIOCTYITHOCTb 06pa30BaTeJbHON MPOTPaMMbl AJs Y4aLIUXCS
(BOCIMTAaHHUKOB) U 3QPEeKTUBHOCTb  MEpPONpUATUH
neJlaroros, BoCHUTaTesed, 06pa30BaTeJbHOIO0 YUYpeXJeHus
[0 OCBOEHHUIO 06pa3oBaTeJbHOH MNPOrpaMMbl YYaIlUMUCS
(BocnMTAaHHUKaMHU).

[IpuyMeHeHHe  CTaTUCTUYECKOM TEeXHOJOTUM MOHMUTOpPHUHIA
N03BOJIsIeT NOCTPOUTb CTATUCTUYeCKOoe HabJlojleHHe 32 06'beKTaMU
MOHUTOpPHUHTA - CJeXeHHs [0 CHCTeMe B3aMMOCBSI3aHHBIX
NoKasaTeJiel, TaKXke M0 MepapXU4ecKol cHUcTeMe B3aMMOCBSI3aHHBIX
KOMIIJIEKCOB MOKasaTesel. OTCyTCTBHe B INpaKTHKe YNpaBJeHU:
06pa3oBaHMEM KaKOro-Iub0 €JUHOr0 KPUTEPHUs JJsi NOCTPOEHUS
yepapxuM CUCTeM IOKasaTesell OIleHKM KayecTBa 06pa3oBaHUSA
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ABJIAETCA CJeJCTBUEeM OTCYTCTBUA 3[4€Cb OAHO3HAYHOI'O IMOHATHUA O
Ka4dyecCTBe 06p330BaHI/IH.

3.5.2.3 Hcnosb3oBaHue CTAaTUCTUYECKHUX TEeXHOJIOTUH
pamKupoBaHuA (PeHTUHrOBaHUA)

PesysbTaToOM  npuUMeHeHHUSI  TEXHOJIOTMU  paHXXUPOBaHUS
06bEKTOB, C Y4€TOM CUTYaLUH, ABJISIOTCA CIIUCKA PEeHTUHTa WY, TaK
HasblBaeMble, pEUTHHTIH.

[IpakTHKa cpaBHeHUs MeXAy CoO0l CyObeKTOB AeATeNbHOCTH B
chepe obpa3oBaHuUs NOJYYUIA paCOpPOCTPaHEHUE KaK B yIpaBJeHUHU
BHYTPU 00pa30BaTeJbHBIX VIPEXKAEHUH, TaK U Ha JAPYTUX YPOBHSAX U
chepax: CpaBHHUBAKOTCS U BBICTPAMBAIOTCS Ha pasHble MeCTa B
peiiTuHre:

oGyyaroliuecss U pa3Hble UX COBOKYNHOCTH - MO pe3yJbTaTaM
06y4eHuUs,

y4YMTeJA — [0 pe3yabTaTaM INeJaroruyeckod JesTeJbHOCTH U
Jlake JIMYHOCTHBIM MNpPOQdEeCcCHOHA/NbHBIM  XapaKTEpPUCTHUKAM, B
npoueaypax KOHKYPCOB M HEPEAKO — IPU aTTeCTALUU KaJ[POB;

oGpa3oBaTe/ibHbIE YYpPEeX/JeHUs U WX COBOKYNHOCTH - B
CUCTEME;

MYHUIUINIAJIbHbIE CUCTEMBI o6pa3013amdﬂ Ha TEeppHUTOpUH
rocygapcCrtBa, U CaM" CUCTEMbI O6p330BaHI/IH.

[Ipy npoueaypax peHTHHrOBaHHS BHavajle OLEHUBAETCs
cocTosiHUe (KaueCcTBO) MO YYUTHIBAEMBIM BHU/JJAM PECYPCOB, YCIOBUH U
pe3yJIbTaTOB [eATeNbHOCTH CyGbeKTab a 3aTeM HaJU4YHbIA COCTaB
YVIUTBIBAEMbIX CYO'BEKTOB «IOBEJEHUSI» DPaHKUPYeTCs M0 LIKaje
OLEHKM CHUTyauuu y Hero (IO yYUTHIBAEMOMY KOMILJIEKCY
noKasareJiei).

Pe3y/ibTaTOM mNpPUMEHEHUs] TEXHOJIOTMH  PpaHXXUPOBAHHUSA
00BEKTOB, C YYETOM CHUTyall{, ABJSKOTCS CIMCKHM peWTHHra Wiy,
TaK Ha3blBaeMble, PEUTHHTH.

3.5.2.4 Knacrepusanus

181



CreiyeT MOSCHUThb TaKXe YIHOTpebJjeHUEe B JAeHCTBYIOLIUX
CUCTEeMax OLleHKH Ka4yecTBa ellle 0/JHOI0 TepMHHA: «KJacTepu3alus».

KinacTtepHblii aHaau3 — 3TO0 MHOroMepHas CTaTHUCTHYecKas
npolueAypa, BLIIOJHAIAA c60p AAHHBIX, COAepKaIKUX HHGOPMALUIO
0 BbIOOpKe OOBEKTOB, U 3aTeM YIOPSAAOYMBAKIAS OOBEKTHI B
CPaBHUTEJILHO OZHOPOJAHbIe rpynnbl (kaactepbl). Kinacrep — rpynna
3JIEMEHTOB, XapaKTepHU3yeMblXx OOLIMM CBOMCTBOM, IJaBHas LieJb
KJIACTEPHOTO aHa/M3a — HaXOXJeHHUe TPYIN CX0XKHUX O6BEKTOB B
BbIOOPKE.

B cdepe ymnpaBieHus o06pa3oBaHHMEM 3THM TEPMUHOM
Ha3bIBaeTCA CerogHd CTaTHCTU4YeCKad TEeXHOJIOTHAd TPYyHNIIUPOBKHU
YYUTBIBAE€MbIX Cy6’b€‘KTOB IoBeJieHUdA, CJIOXKEHHUA HUX B rpynmny cC
O/IMHAKOBbIM YPOBHEM.

3.5.3 HekoTOopble NOHATUSA CTATUCTUYECKOH OLLeHKU

B mpoljecce peasM3anuu MPaKTUYECKUX HUCCIAEIOBAHUN MOMKHO
cobpaTh OrPOMHOE KOJIMYECTBO JAHHBIX / 3HA4Y€HHUs [JOCTUTHYTBIX
pe3yJsbTaTOB B PA3JIMYHBIX TECTOB CTYAEHTOB, OTBETbI Ha OIPOCHI,
pe3yJibTaTbl HAOJJIOJeHWHA / KOTOpble Heo6XoAuMoO 006paboTaTh
CTAaTUCTUYECKUMHU METOJaMH.

JlJ1si MOJIHOM U NMpaBUJIBHO OLEHKU pPe3yJIbTAaTOB IMOJIyYeHHbIX B
npolecce HaOJ0OJeHUS] U IKCIEPUMEHTOB HEOOXOAMMO OLEHUTH
OCHOBHbIE KPUTEPHUU NOJBEPTHYThIX PACCMOTPEHUIO JaHHBIX. C 3TOU
1[eJIbI0 HE0OX0AUMO YTOOBI CTYAEHThI UMEJU MOHSATHE 06 OCHOBHBIX
CTaTUCTUYECKUX KaTeropusx. EcTecTBeHHO JJ1s1 OLleHKU

Kpome pacyeTa OCHOBHBIX [apaMeTpPOB CTaTUCTUYECKOH
AeCKPMIIIMU /CTaTUCTUYECKOrO OIMCaHUsl/: CpeJHee 3HAYeHMUE,
MeJlMaH, MOJYC, KBaHTWJIb, OTKJIOHEHHWE, CpeJHee 3HaueHHe
OTKJIOHEHHs, BapHallMOHHAsA Map)ka, U CTATUCTHYECKON MHAYKIIUU
/CTaTHCTUYECKUX BBIBOJIOB / HalmpuUMep: BbIGOp 06pa3la HaceJeHus,
TeCTUpOBaHHE (NpOBepKa) THUIIOTE3bl MCCIEL0BAaHUSA, OTHOILIEHHUS
o6HapyxeHUs1 yTedeK (Koppesnsiiuu) MeXAy IepeMeHHbIMHY,
HEOOXOAMMO TMpPOBEPUTb W HACKOJbKO JaHHbIe pe3yJIbTaThl
COOTBETCTBYIOT JeHcTBUTeNbHOCTH. C 3TOH 1eJbl0  MOXHO
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paccuuTaTbh K03$PULHEHTHI HAZIEXKHOCTH JAaHHBIX TecToB / reliability
/. Bo MHorux pa6oTax 4acTo HcCHoJib3yeTcsd MeTon ,split - half”
(paspesneHvss TeCTOB Ha [JiBe TOJIOBUHBI) W B IOC/AEACTBUU
paccuuTbiBaeTcsi KoapduuueHt IluapcoHa /Pearson./ C 1esbio
000011eHUs pe3yJbTaTOB 3KCIEPUMEHTA HEOOXOJUMO, YTOOBI BCe
CTYZ€HTbl  3KCIIEPUMEHTAJbHOW  TpPyNIbl  AOCTULJIA  JIYYLIUH
pe3yabTaT, 4YeM CTYyAeHTbl [pPOBEpOYHOH rpynnbel. Mexay
pe3yJbTaTaMU 060MX JAaHHBIX TPYNI JOJDKHA OBbITb CTaTUCTHUYECKHU
3HauuMasd pa3HuIa. PasHula B 06J1aCTH CTaTUCTUYECKOT0 NOHUMaHUA
/ B IPOTHBOBEC MaTeMaTUYECKOMY NMOHUMaHHUI,/ MOXeT BOSHUKHYTh
JIMIIb CAy4alHO, BO3HMKJA TOJBKO B JAaHHBIX JBOMUX TpyMNNax, HO
MOXXeT He BO3HUKHYTb €CJIM 3KCIEPHMEHT CHOBAa IIPOBEPHUTH.
[TosTomy Heo6X0JUMO TUIIOTE3BI NpPOBEPUTH MeToJaMU
craTucTUu4Yeckoil Bepudukauuu. CyliecTByeT HECKOJIbKO [ecsTOK
JlaHHBIX TEeCTOB, KOTOpble COCTOSIT U3 METOJ IPOBEPKH OTJIUYUSA
MOJIy9eHHBIX pe3y/IbTaTOB OT 3HAYEHUH, KOTOpPble MOTYT BOSHUKHYTh
cay4daiHo.  YacTo UpHUMEHSIIOTCA — NapaMeTpUYecKue /aHaJu3
aucnepcuy, t test, ¢akTOpHBIA aHaIM3,../ W HemapaMeTpUYECKHUE
KosnmoropoB-CmupHoB TecT, Kpyckasa - Bannucos Tect (Kolmogorov -
Smirnovov test, Kruskal - Wallisov test )/. Eciu mapaMeTpe oCHOBHOM
BBIOOPKM  HaM  He  U3BECTHbl, TO  Jy4lle M[PUMEHATb
HemapaMeTpUyecKue TecTbl. B pab6oTax Hallero KoJIJIEKTUBA
npuMeHsieTcs 4acto BuskokcoHoB Tect / Wilcoxonov test/.

MHorue JAaHHbIEe CTaTUCTHUYECKHE MeTOo/bl IIPOBEPKHU
pe3ysbTaToOB I/ICCJIe,ELOBaHI/Iﬁ MOXHO NPHUMEHATb C HCIO0JIb30OBaHHUEM
TaOJUYHBIX CUCTEM pac4deTa.

3.6 MOHUTOPHHT U U3MepPEeHU

3.6.1 YnpaBieHue O0GOpyAOBaHUEM [JJjs MOHUTOPMHra WM
U3MepeHUu

OpraHu3zanus J0J/DKHA

<& onpegejuTb MOHUTOPUHT U U3SMEPEHH, KOTOpble NPpeACTOUT
OCyLIeCTBJIATDH, a TAKXKe O60py,E[OBaHI/Ie AJI1 MOHHUTOPUHTA U
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U3MepeHus], He06X0ANMOe JUJIsl 00ecreyeHusl CBUETENbCTBA
COOTBETCTBHS NPOJYKIMH yCTAaHOBJEHHBIM TPeGOBaHHUSAM.

“* HMMeTb NPOoLEeCChl A5 06ecrneyeHns TOro, YTo6bl MOHUTOPUHT
W u3MepeHuss  MOIJIM  ObITh  BBINOJIHEHBI U B
JIEACTBUTEJbHOCTH  BBINOJHSJNCh B  COOTBETCTBUHU C
TpeGOBaHUSIMH K HUM.

W3MepeHUe, aHAIU3 U yJIydllleHue
Ob61iee
MOHHUTOPHUHT U U3MepeHUE
YnpaB/ieHMe HeCOOTBETCTBYIOILeN NPOAYyKLI el
AHasu3 faHHBIX
YayduieHue
3.6.1.1 OGIee

OpraHusauusi [JOJDKHA IUIAaHUPOBaTb U BHEAPSTH IIPOLECCHI
MOHHMTOpPUHra, W3MepPeHMs, aHajlu3a W YJydlleHHs, KOTOpble
HE06X0UMbI UTOOLI:

X AEMOHCTPUPOBATb COOTBETCTBUE Tpe6OBaHI/IHM K IPpOAYKIIMHU

-,

% rapaHTupoBaThb cooTBeTcTBHEe CMK
“* HEYKJIOHHO yJay4dmaTth 3ppekTuBHOCTh CMK

JTO JO/KHO BKJIIOYATh omnpenesieHHe HUCIO0JIb3yeMbIX METO/JO0B,
BKJIIOYadA CTAaTUY€CKHE, a TAKXKE PACIINPATDb Ccl)epy HUX IPUMEHEHUA.

3.6.1.2 MOHUTOpPHUHT U U3MepeHue
YA0BIETBOPEHHOCTD NOTPEOUTEIEN

OpHuUM U3 nokasaTeseil ¢yHkuoHupoBaHusi CMK sBasercs
YAOBJIETBOPEHHOCTD NOTPEOUTE/IEe.

JloJKHBI 6BITH OTIpe/iesieHbl METOZbI MOJIyYyeHUs] WHOpMaIMH
OT MMOTpebUTENEN:

% aHKeTHBIH BOMPOC
<+ peryJssipHasi OLleHKa
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¢ KOppEKTHUpYIHe e CTBUS

®

« nHpopMUpOBaHHUE NOTpebUTENEN

®

* 3QdEeKTUBHOCTb KOPPEKTUPYIOLIUX AEUCTBUMN
BHyTpeHHUE ayJUThI

OpraHusanus A0J/DKHA NPOBOAUTbL BHYTPEHHME ayJUThbl depes
onpesie/ieHHble MPOMEXYTKH BpPEeMeHHU C Ile/Ibl0 OINpesiesieHUs, YTO
CMK:

®

** COOTBETCTBYyeT IJIaHOBbIM  MeponpudatussM, CMK wu
TpebGOBaHUAM, YCTAHOBJIEHHbIM OpraHU3aluein
% 30 deKTUBHO BHEIPSIETCA U O E€PKUBAETCS

[IporpaMma ayAMTOB Z0/KHA pPa3pabaThIBaThCS C YYETOM:

R/

¢ COCTOSIHMS ayJUTHPYEMBIX MPOLIECCOB
“* CTelneHU BOXXHOCTHU IPOLIECCOB U ayAUTUPOBAHHBIX 06J1acTel
¢ pe3yJbTaTOB NPEABIAYIINX ayAUTOB

MOHI/ITOpI/IHI‘ N U3MEepeHHue NpoueccoB

OpFaHI/IBaLU/IH AO/KHA NPHUMEHATb IpUeMJieMble MeTOAbl
MOHHUTOPHHTIA, U '€ YMECTHO, USBMEPEHUA NIPOLeCCOB CMK:

* IEeMOHCTPHUPOBATh CIIOCOOHOCTh JOCTUTraTh
3aIJIAHUPOBAHHbIX PE3YJIbTATOB

“* KOppEKTHUpYWIHe [eliCTBUS, NpeANpPUHUMaeMble B CIy4ae
HEeBbINOJIHEHUS TPeOOBaHUM

MOHUTODPUHT ¥ U3MepeHHE NPOAYKIUU

OpraHu3anus Jo0JKHA OCYLIeCTBJISATH MOHUTOPUHT U HU3MeEPSTh
XapaKTepPUCTUKU NPOAYKLUHM C LeJbl0 BepUPUKALUU COOIIOEHUS
Tpe6OBaHUH K NPOAYKLUH. ITO [JO/DKHO OCYILEeCTBJIATBCS Ha
COOTBETCTBYIOLIUX CTAJHUSAX NPOLeCcca XKU3HEHHOTO LIUKJIA TPOAYKLIUU
COIJIACHO 3aMJIaHUPOBAHHBIM MEPOTPUSTUSIM.

[ToTpe6uTenpb f0KeH 6bITE TPOUHGOPMUPOBAH O BO3MOXKHOCTH
BO3HUKHOBEHHUS Npo6eM!

3.6.1.3 YnpaB/ieHHMe HECOOTBETCTBYIOLIEN NPOAYKIUEH
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[Ipy He06XOAUMOCTH, B C/Iy4ae MOsIBJEHUS HECOOTBETCTBYIOIHUX
IPOJYKTOB, OpraHM3alMs JOJ/oKHA JeHWCTBOBAaTb OJAHHUM U3 HHXe
yKa3aHHBIX CIOCOGOB:

“ NPUHATb  Mepbl 1O  YCTPAaHEHHID  OOHAPYKEHHOrO
HECOOTBETCTBUSA

¢ NPUHATb Mepbl MO MNPEJOTBPAIEHUI0 HCIO0JIb30BAHUSA
NPOJIyKTa 1O €ero NepBOHAYaJbHOMY HA3HAYEHHUIO WJIU €ro
NpUMeHeHHUsT

3.6.1.4 AHa/1u3 AAHHBIX

OpraHusanusa JIOJIKHA OINpeJieJIuTh, cobpaTh u
IpoaHaJu3UpOBaTh COOTBETCTBYIOIHE JIaHHBIE, YTOOBI
IPOJIEeMOHCTPUPOBATh NPUrofHOCTL U 3ddekTuBHOCTH CMK U
OLIEHUTh rje MOXHO HeIlpepbIBHO yCOBEpIIEeHCTBOBATD
addextuBHOCTE CMK

AHanvM3  JaHHBIX JOJDKeH  obecneydTb  uUHopMaLUew,
Kacarolencs:

RS

% YJIOBJIETBOPEHHOCTH NOTPeOUTENEH

KD

*%* COOTBETCTBHUA Tpe60BaHI/IHM K IPpOAYKIINH

7

% XapaKTepHUCTHK U TeH/IeHI[UI MPOIIeCCOB
** I0CTaBLIUKOB

3.6.1.5 YayymeHue
HemnpepbiBHOE ysydiieHne

OpraHusauus JoJ/DKHA IOCTOSIHHO YJaydumiaThb 3¢$QGeKTUBHOCTb
CMK ucnonb3ys:

oo

* HOJII/ITI/IKy Ka4dyecCcTBa

X3

o

Llesn B 06J1aCTH KayecTBa

R/
0.0

PesyanaTbl AyaAHUTOB

R/
0.0

AHa/u3 JaHHBIX
AHaJ13 co CTOPOHBI PYKOBO/ICTBA
KoppekTupytouiye v npeynpex/jawiiye AeiCcTBUs

R/
0.0

X3

o

KoppexkTupyouue feiicTBUs
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KoppekTupyoune neicTBus

Opraﬂnsaunﬂ AO0JIXKHaA npeanpuHUMAaTb ﬂeﬁCTBHﬂ Ino
YCTPpaHEHHWI0 NPUYHUH HEeCOOTBETCTBHUA, YTOOBI npeaoTBpaTUuTb HUX
IMOBTOPHOE€ BOBHHMKHOBEHHE.

KoppexkTupytouiue JeWCcTBUS JOJDKHBI ObIThb aJleKBaTHBIMU
MOCJIe/ICTBUSM BbISIBJIEHHBIX HECOOTBETCTBHH.

[Ipoueaypa AOKYMeHTHPOBAHHS JOJKHA OBITh pa3paboTaHa,
YTOOBI ONpeeJIUTh TPeO6oBaHUA K:

e

8

aHaJIN3y HECOOTBETCTBUH

53

%

onpe/ieJieHUI0 IPUYMH HECOOTBETCTBUI

53

%

ompe/ieJIEHUI0 B OCYLIEeCTBJIEHHUI0 HEOOXOAUMBIX JeHCTBUN

53

%

3aMMUCAM pe3yJIbTaTOB NPeANPUHATHIX AeHCTBUN
[Ipepynpexjarouiye AefCTBUA

+«+ OpraHusanus J0/DKHA ONPeJIeIUTh JeACTBUS 10 YCTPAHEHUIO
NPUYHUH TOTEHIIMAJbHO BO3MOXHbIX HECOOTBETCTBUH C
LeJIbI0 IpeAyNpexKJeHNs] UX TOBTOPEHHUS.

< lpeaynpexaaiomre AeHCTBUSA [AOJKHBI COOTBETCTBOBAThb
JIeHCTBUIO MOTEHIIMAJIBHBIX IPOG6JIEM

Bce 3Tu Mepbl epBOHAYAJIBHO CIPaBe/JIUBbI [IJIsI TPOU3BOACTBA
NPOAYKIMU NPeANnpUsATUs. X MOXHO pasfiesnuTb [Jis yIpaBJIeHUs
Ka4yecTBOM IMpPOAYKIMU B 06JIaCTH CayX6bl. B cucTeMe oGpa3oBaHUs
OCHOBHOM TPOAYKIMEN SBJSIOTCA BBIMYCKHUKHA Ha pPa3IMYHbIX
VPOBHSIX CHCTEMBbl OOpa30BaHWUS WJIM BBINYCKHUKH OT/€JbHBIX
y4eOHbIX 3aBeJleHUN. YUYWUTbIBasg OCOGEHHOCTH JAHHOW MNPOAYKIUU
HeoOXO/IUMO C JO/DKHBIM BHHUMaHHUEM MPUCTYNUTb U CUCTEME
MOHUTOpPUHTAa U U3MepeHUH. [IpaBUJIbHOE W3MepeHHWe 3HAHUH,
CTapaHW{ CTyAeHTa IO03BOJIUT JIy4llle OLIEHUTb KayeCTBO PaGOThI
CTYyZE€HTOB.

3.7 Moaenb KA®

O6mass  cuctema oueHku kadectBa (Mogenr  KAD)
npe/iHa3HaueHa [/l €eBPOINENCKUX OpraHu3aldi 06ILIeCTBEHHOTO
CEeKTOpa KaK NpOCTOM HHCTPYMEHT /Jjisi NPUMEHEHUs METOJI0B
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ynpaBJieHUs Ka4yeCcTBOM, HamnpaBJeHHbIX  Ha NOBbILLIEHUE
NPOU3BOAUTESBHOCTH. 3To WHCTPYMEHT KOMILJIEKCHOTO
MeHemxMeHTa KadectBa (TQM). ObGecreyrBaeT CUCTEMY CaMOOLEHKU
KOHLENTyaJbHO OJMU3KOM K OCHOBHBIM HHCTpyMeHTaM TQM,
oco6enHo CoBepmeHcTtBa EFQM, asanTUpoBaHHBIX K OpraHU3alud
OOIIeCTBEHHOTO CeKTOpa, C y4yeToM wux crnenuduku. Hwmeer
clefyolie OCHOBHbIE Liesu:

1. BBecTH NpUHIMIBI KOMIIJIEKCHOTO MeHeP)KMeHTa KayecTBa B
opraHbl 061 eCTBEHHOTr0 YIpaBJieHUs], HA OCHOBE NOHUMaHUs
M TNpPUMEHEHHUS] CaMOOLIEHKU MpPH Iepexojie U3 CUCTEMBI
MJIAHUPOBAHMUSA u HWCIOJIHEHUS J0 MOJIHOCTBIO
WHTETPUPOBAHHOIO LMKJA - IJIAHUPYH, Aesial, NpoBepsan U
JlelicTBYH - u3BecTHbIN noJ cokpaueHueM PDCA (PLAN, DO,
CONTROL, ACT - [lnanupy#H, [enai, [Iposepsi, JeicTByi).

2. llopnepxaTb CaMOOLIEHKY OpraHu3aunuil 0O61LeCTBEHHOTO
CEeKTOpa, C TeM YTOObI MOJYYUTh AWUATHO3 OPTaHU3ALUH H
JaZbHelIIMe NpeAJoXKeHUd A4 AeWCTBUH N0 YIy4YILIeHHIO.

3. BeicTynmaTh B Ka4yecTBe COeJMHEHHUS Pa3JIMYHBIX MoJeJei
NpUMEHSeMbIX B MEHE/I)KMeHTe KayecTBa.

4. CopeiicTBUE CKaMbsl 06y4yeHUs ONbITOM MeXJy
OopraHu3alUsIMU 0611eCTBEHHOI0 CEKTOPA.

B CrnoBankoii Pecrmy6smKe Hadasioch ¢ peanusanued Mogenun
KA® 2002 roma B mpaBuTesbcTBe B 2003 roay. Mogens KA® 2006
cTan 4vacTblo HanuonanbHoit mpemuu CioBankoil Pecnybsnku mo
Ka4yeCTBY B KaTeropuu ob1ecTBeHHbIX yupexaeHuu ¢ 2006 roaa.

3.7.1 Crpyktypa Moaesin KA®

Mogenb KA® B kauecTBe HHCTPYMEHTA /1JIs1 CAMOOILIEHKH COCTOUT
M3 KPUTEPUEB U NOJAKPUTEPUEB BeAYIINX K GOPMYJIUPOBKE UJIeH AJIs1
MOCTOSIHHOT'O0 COBepLIEHCTBOBaHUS. CIPaBOYHHUK 10 UCIIOJIb30BaHUIO
(Anderson, et. al., 2001) uMeeT uUAeU COCTaBJEHbl U3 NpeJJIOKEHUN
KpUTEpPUEB W BOIPOCOB, KOTOpbIe COJEPKAT Haubosee BaKHbIE
3JIEMEHTHI 10 OTHOIIEHUIO K Pa3paboTKe KOMIIJIEKCHOW OpraHU3aLuu
OpPUEHTHPOBAaHHOM Ha KauecTBO.
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ChnpaBOYHUK IO KCIOJIb30BAaHUK 0a3UpyeTcss Ha METOJ0JIOTHUHU
Mogenn KA®. Mogenb coAepUT 9 KpuTepueB, U3 KOTOPbIX 5
ABJSETCS  KpPUTEpUSMU MPEeANOoJOKeHUHM U 4  KpUTepusaMu
pe3ypTaToOB. B paMKax Ka)k10ro KpUTepUs OCYILeCTB/ISAETCS OLleHKa:

¢ CWJIbHEHLINX CTOPOH OpPraHU3aLUY,
¢+ o6JsacTel, rzie He06X0MMO U BO3MOXHO yJIy4IleHHE.

Kaxapiii 3 9 kputepueB Mogenu KA®, koTopblii B OCHOBe
CaMOOLIeHKH BKJIIOYaeT B ce0s1 HECKOJIBKO Cy6-KpPUTEPUH OTPaXKalT
TO, YTO KpUTEPUH [IO/DKHBI ObITh B IEeHTpe BHUMaHusA. Bcero
cozepuT 28 cy6-kputepruu Mogenu KAD.

B pamMkax MHOXeCTBO UJel KaXXAOro KpUTEpHUs CYLeCTBYyeT U
BOIIPOCOB, KOTOpBbI€ JaT OpraHusaluu BO3MOXHOCTb
NpU/JiepKUBaTbCA OT/ebHbIX KpUTepreB. OpraHusalnusa npruobpeTaeT
CaMOOLIeHKOM O0O0Ilyl0 KapTHUHY BCeX TeKyIUX MepONpUATHH,
BO3MOXHOCTH [JI1 Pa3BUTHUA OpPraHU3alMd U B3aUMOCBSI3U MeXAY
NpeANoJ0XKeHUAMHU U pe3yabTaTaMU.

—  MPENNONOXEHMA PESV/ILTATE g
7.
3 E3V/IbTATH|
COTPYAHM OTHOLLEHY
o COTPYOHWKG
& 9.
2 PE3YJIETATH
a 5 KMIOYEBbIE
nunesCT CTPATErMS |[ oo > 1 ||B OTHOWERMY  peavn, o,
MAAHUPOBAH K JEATENBHOGTU
K KIWEHTA
a
4, PE3YIIbTATHI
NAPTHEPCTB B OTHOLWIEHNY
PECYPChI K OBLLECTB

<

WHHOBALMIA W OBYYEHKUA

dur 40 Ctpyxrypa Mozenn KAD

KpuTtepuu npepnosioxeHni

KpI/ITepI/II/I 1-5 3anuMaloTcsa npeanoJsiaraeMbIMHU 0COBGEHHOCTSMHU
OpraHu3sanuu. Onpe,/:(enmoT, 4YTO OpraHu3anud JejlaeT U KaK ee
3aJa4u l'IpI/I6JII/I)KaIOTCF[ K JKeJlaeMbIM pe3yJibTaTaM. OL[eHKa
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JlesITEIbHOCTEH CBSI3aHHBIX C MPEJNOJIOXKEHUSIMU JIO/DKHA ObITh
OCHOBaHa Ha pe3yJ/IbTaTax OLleHKH MaHeJ U npeAnoaokeHuit (Pur 41).

KpuTepuu pe3ynbTaToB

Kputepuu 6 - 9 PoxycupyroTcs Ha pe3yJbTaThbl OLiEHKU. B
pe3yJibTaTax KpPUTEPUM U3MepPSAT BOCOPUSATHE TOrO, UTO
COTPYAHHKH, KJIMEHTbl U 0OLecTBO (TO eCTh 3aWHTepecOBaHHBIE
CTOPOHBI) [JyMalOT O OpraHusanuud. Y OpraHusaluyd TaKke
CYLIeCTBYIOT BHYTpEeHHMe [OKa3aTeJd INPOU3BOJUTENbHOCTH,
KOTOpble NOKa3blBalOT, B KaKO CTeleHU OpraHu3alUs BbINOJHSET
1[eJI¥, KOTOpble YCTAHOBWJIA AJs1 cebsl - BO3AEWUCTBUSA/MOC/IE/[CTBUS.
OTBeTbl B pe3yJbTaTaX KPUTEPUH OCHOBAaHBI Ha OLleHKe MaHeJH
pe3ysnbTaToB (Pur 42).

3.7.2 BHyTpeHHee coeAUHeHUe B paMKax Moaeau KA®

IlesloCTHBIM MOJAXO0J, KOMIIJIEKCHOTO MEHeI)KMEeHTa KadyecTBa W
Mopgenn KA® o3HavyaeT He TOJbKO, UYTO BCe  acCIeKThl
OYHKIMOHUPOBAHUSI OPTaHU3AlUH TINATEJbHO OIleHEHbl, HO M YTO
BCE 3JIEMEHTbl, M3 KOTOPbIX OHa COCTOMT B3aMMOCBS3aHbL.
Heo6xoanMo pa3n4yaTh:

“* OTHOIIEHHe MeXJy NpUYMHA - pe3yJbTaT, MeXJy JeBoH
(npepmosiokeHUs1 - NpUYMHA) W TOpaBod (pe3ysbTaThl -

nocae/CTBUS),
% 1|eJI0CTHOEe OTHOIIIEHHEe MEXAY NpUYMHAMHU
(npeannoJsioxKeHUs).
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YposeHb/®a3a | MaHenb NpeanonoXxeHni OueHka | Bepcua
BGannos | 2002
B 3T0i 00nacti Mbl HE aKTMBHbI. ¥ Hac | 0 - 10 | O
OYeHb OrpaHW4eHHble MHipopMaumn
WK MX HET.

nnaHmpyi (P) | Y Hac ecTb nnaH aefictenii no 3Toi | 11 -1
oBnacru. 30

Oenaii (D) OcywecTeneHe/BoINONHEHWE 31 -12
3annaHvpoBaHHbIX MEPOMPUATHIA. 50

MNposepsi (C) | Mpoeepka/paccMoTpeHMe, denaeM nM | 51 -3
Mbl MpaBuibHble BelWW B NpasuibHOM | 70
HanpaeneHnu.

Oelicteyi (A) | Ha ocHose ayauTa/ paccMoTpeHus | 71 -4
perynupyeM  Hawk  AedATenbHocTH, | 90
€Ccnu 370 HeobxogMMo.

PDCA Bce 4yTo Mbl genaeMm, W nnadwpyem, | 91 -5
OCYLeCTBNAEM 1] nepuoguyecku | 100
nepecMaTpMBaeM M Y4YWMCA Yy APYTWX.

B 3Toil o6nactM NpUMEHAeTCAa UMKN
MOCTOAHHOIO YAY4lleHUs, B TOM Yncne
cTeHa y4ebHbIX MeponpraTHi.
dur 41 OueHka B IaHese PeANO0JIOKEHUN
MaHens pe3ynbratosB OueHka | Bepcua
bannos | 2002
0-10 |0

PesynbTaTel He M3MepawTca wW/wan  uHdopmauna | 11 -1

OTCYTCTBYET. 30

Pe3ynbTaThbl M3MepaTCca " nokKasbiBaloT | 31 -2

OTpUUaTenbHble TEHAEHLMKW l1)"lf1J'Il1 PE3YNbTaThl He 50

BbIMOAHAKT CBOMX LENE.

PesynbTaTel NOKa3sIBalOT CKPOMHLIA nporpecc u/waum | 51 -3

HEKOTOpbIE Uenu GyayT BbINOAHEHDI. 70

PesynbTaTbl noKasblBatoT 03[0poBUTENbHBbIE | 71 -4

TeHAeHUMW W/unu Bce M3 Ueneil 6yayT BeINOAHEHS. 90

PesynbTaTel MOKasblBaOT CyWeCcTBEHHBIA nporpecc | 91 -5

1/MNn BCe 3a43a4n BbINOMHEHBI. 100

®ur 42 OueHka B naHeJie PeAN0J0KEHUN
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TosmbkO  OTHOLIEHWE  MEXJY HPEeANOJIONKEHUSMH  HUMeeT
11eJIOCTHBIM xapakTep. [IpoBepka cBsA3bl pe3y/bTaThl - MOCJIeACTBHUSA
uMeeT QyHAAMeHTaJbHOe 3HAYeHHe JJIs1 CAaMOOLIeHKH, I/ie OLleHLIUK
JIOJDKEH BCerja IPOBEPUTb COOTBETCTBHUS ITHUX Pe3y/bTaToB (MU
OZITHOPOJHOTO Habopa pe3yJIbTAaTOB) U J0KA3aTEeJbCTB COOPAHHBIX K
COOTBETCTBYIOLIEMY  KPHUTEPUID U INOJAKPUTEPUI  APYTHX
npenoJoKeHU .

3.7.3 Konnennua u 3Hadyenue Moaeau KA

Lesro Mogenu KA® ABJSETCS MOBBIIIEHUE
NPOU3BOAUTENBHOCTH OOIECTBEHHBIX OpPraHU3alluil HAa 3TOH OCHOBE.
Mogenu KA® B kauecTBe MHCTPYMEHTA KOMILJIEKCHOTO MEHEKMEHTA
Ka4yeCTBa, CJIeAyeT 3TH OCHOBHbIe MPUHIUIBI CHOPMYJIUPOBAHHBIE B
EFQM:

X3

*

HalleJIEHHOCTb Ha pe3yJibTaThl,

X3

*

OPHUEHTHUPOBAHHOCTDb HA KJIMEHTA,

X3

*

JINAEPCTBO U HEU3MEHHOCTb ueneﬁ,

X3

*

ynpaBJieHHe I10 TpoueccaM 1 paKTaM,

X3

*

NpUBJIEKaTb COTPY/HUKOB,

X3

*

INOCTOAHHOE COBEPLIEHCTBOBAHHE U MHHOBAILlUY,

7
0.0

BBHI/IMOBbIFO,E[HbIe/HOJIEBHbIe MNapTHeEpCTBA W coLHaJibHad
OTBETCTBEHHOCTb.

MeHeXKMEHT rOCyAapCTBEHHOW a[MUHUCTPALMU U KavyecTBO B
O6IIECTBEHHOM CEKTOpe B OTJIMYME YaCTHOTO CEKTOpa HUMeeT psiJ
cenupuyecKux XapaKTepPHUCTHK. OHu OCHOBaHbI Ha
0611leeBpPONEACKUX  COLMAIbHO-NIOJIUTHYECKUX  HPEANOJIOKEHHSX,
KyJIbTYpbI U TPAZAULUAX 06IleCTBEHHON a[MUHHCTpaLUH:

«* 3aKOHHOCTbH (JleMOKpaTHiecKas, napjaMeHTcKas),

«* NPUHIMI PABOTNOPSAKA U ITUYECKOTr0 MIOBEJ€HHsI HA OCHOBE
00LMX IIeHHOCTeH U NPUHLUIIOB (oTKpBITOCTB,
OTBETCTBEHHOCTb, y4yacTHe, pas3Hoo6pasue, paBeEHCTBO,
couyaabHas CNpaBeJIUBOCTb, COJIMJAPHOCTD,
COTPYLHUYECTBO U MAPTHEPCTBO).
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Onenka 3(PeKTUBHOCTH BKJIKYAeT B cebs ciaefyroliue
OCHOBHbI€ XapaKTepHUCTUKH OPraHU3aluy 0611eCTBEHHOI0 CEKTOpa:

B

* JIEMOKpaTH4YeCKas OTBETCTBeHHOCTb/OTCJ'IE)KI/IBaH]/Ie,

X3

8

JeWCTBMEe B 3aKOHOJATeJbHOW, TNpPAaBOBOM M  HHauye
peryJiupyeMbix pamMKax,

5

%

CBA3b HA IIOJIMTUYECKOM YPOBHE,

B

* IpUBJIeYeHHE 3aMHTEpPeCOBAHHBIX CTOpPOH U
cb6aJlaHCUpOBaHM e HUX MOTPEOHOCTEH,

X3

8

BbICOKO€ Ka4eCTBO IpeAoCTaBJ/JI€eHUA YCIYT,

5

%

JleiCTBEHHOE HCIT0/1b30BaHue GUHAHCOBBIX CPE/ICTB,

53

%

JOCTHXKEHHUE 1iesieH,

53

%

MOAEepHU3aAU WA YIIPpABJIE€HUA, MHHOBALINHX U U3MEHEHHW .
3.7.4 CucreMa 6a/1JI0B U IIaHeJIb OIleHKHU

OHUM M3 00s3aTeJIbHbIX 3JieMeHTOB Mogenun KA® gaBageTcsa
OlleHKa MO0 KaXJoMy KpuTepuio u nojgkputepuio Mogeau KA®. OHa
HMeeT CJeAyIollMe YeThIpe 1eJu:

1. OGecneYyuTh UHAUKALUY AJIs YAYIIIEHUS MEePONPHUATHH.

2. W3MepuThb Ball COGCTBEHHBIHN MPOTrpecc.

3. OmpenenuThb JIy4IIyI0 MPaKTHUKY, KoTOpas
uaeHTUGUIIMPOBaHA CaMbIM BBICOKUM 6aJyioM
NpeJNnoJoXKeHUN U pe3yIbTaToB.

4. TloMoraTb JIIOJSM HaXOJUTb COOTBETCTBYIOIIUX MAapPTHEPOB,
OT KOTOPBIX Oy/leT OpraHu3alus U3y4aTh - CKaMbsl 0OyUYeHHUs

(bench learning).
Bepcuss Mogenu KA® npumensierca c 2006 rojza umeet JBe
0a/IJIOBBIX CHCTEMBbI - "KJlacCMYecKasg» M «OIlleHKa ©O0aJ/lJIoB JJs
NPOJBUHYTHIX".

A) Kiaccudeckasi olleHKa TIOMOraeT OpraHU3alMH, YTOOBI
03HAaKOMUTbCA ¢ nukaoM PDCA ¥ HanpaBUTh ero CneyyanbHO AJs
MeHe/P)KMeHTa KadecTBa. Ha TmaHe/JM OLEHKH TNpeJIoJI0KeHUH
ypoBeHb PDCA (cMm. Tab. 1, na"es npeAnoJsioxeHuu - yposeHb PDCA)
MOXET OBbITb JOCTUIHYTE TOJBKO TOIZQ, KOrZAa 4YacTb LHUKJA
HeNpepbIBHOTO COBEPLIEHCTBOBAHMS SIBJISIOTCS CKaMbsl 00ydeHUs. B
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naHeJie pe3yJIbTATOB pPa3JjiniyaeM MeX/y TeH/IeHI[UsIMHU Pe3yJIbTATOB U
JOCTHIKEHUH.

B) OneHka 6a/JsIoB  AJd HPOJIBUHYTBIX  SIBJISETCS
OZTHOBPEMEHHBIM CIIOCOGOM OII€HKH MPUOJIMKAIONIET0 K CHTYaluu
peasibHOCTH B OpraHU3allUM, TJe HalmpuMep MHOTO OpraHu3anui
0OIIeCTBEHHOTO CeKTopa JAesarT Beuiu (pesnain - DO), ogHako BO
MHOTHX cay4dasix 6e3 HaJJ1eXallero npeJBapUTEIbHOTO
IJIaHUpoBaHud (m1aHupy# - PLAN).

Ha naHenu oneHKH NpeJoJI0KeHUH O0JIbIIMK aKLeHT AA0T Ha
CBOMX COGCTBEHHBIX YCIEX0B U nporpecc uukaa PDCA npejcrasiieH B
BU/le CIIMPAJIY, TJje KaXK/bI¥ TOBOPOT YJAyYIIEeHUA OKPY>KHOCTU MOXKET
HPUHOCUTH $asbl: IJIAHUPYH, Jles1ai, npoBepsii U JelcTBYyH. CKaMbs
0oOyyeHUs1 [AeATeJbHOCTH, KaK @paBWJO, Y4YUTbIBaTb Ha CaMOM
BbICOKOM YDOBHE Ha BCeX 3Tamax. JTOT MeToJ 6aJjlIoOBOM OLeHKH
npeJocTaBJsieT AONOJHUTeNbHYI0O HHPOpPMALIUIO O TeX 00/1aCTAX, e
yJIydlieHre HanboJsiee He0OX0UMO.

[laHen pe3ysbTaTOB yKa3blBaeT HYXXHO JIM YCKOPUTH 3Ty
TEHIeHI[UIO UJIU COCPEIOTOUYUTLCA Ha JOCTHXKEHU e TeJIel.

3.7.5 Ilpoueaypa AJjs yay4dlleHUs OpPraHuU3anMil o6LLeCTBEHHOM
agMuHucTpanuu no Mogenam KA®

[Iponecc caMoOCTOSATENIbHOM OLIEHKH MOXET OBITh pa3paboTaH U
peasv30oBaH IMo0-pa3HoMy. PasMep opraHu3anuy, ee KyJbTypa H
npeAbpIAyIIuiA onbIT paboThl ¢ HHCTpyMeHTamMun TQM sBisoTCA
OCHOBHBIMM IIapaMeTpaM{, KOTOpble IIOMOTralT OIpeAeUTh
HauGoJiee MOAXOASIMHE CIOCO6 peasn3aly CaMOOLLEHKH.

OCHOBHBIM fIBJISIETCSl TOHMMaHUE CaMOOLIEHKU KaK IPOEKTa, TO
eCTb C YeTKO OIpeJesieHHbIM HayaJjoM, [JaTOW 3aBepllieHHus,
pacnpeziesieHHeM PeCcypcoB (4esioBedyecKnX, pUHAHCOBBIX U JIPYTUX) U
OTBETCTBEHHBIX JIULI.

PeKOMeH,ZLyeTCH NPHUHATD 3TUX 10 maroB nponecca CaMOOILEHKH,
KOTOpble CYUTAOTCA NOAXOAAIIUMHA [JId 6OJILLIMHCTBA oprax-1143aum>’1:
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1. PemieHue, kKak OyJeM IJIaHUPOBAaTb U OPraHU30BbIBATH
CaMOOLEHKY.

KoMMyHUKa1Msa 0 caMOOLeHKe.

Co3slaHue OJHOH UJIM HECKOJIbKO KoMaH g KA.

Opranusanus o6y4yeHuUs.

BbinosiHeHHEe caMOCTOSITEIbHOU OLleHKU.

CocTaByieHHE OTYETA [10 CAMOOILIEHKE.

Co3paHue myiaHa AelCTBUM yJIydllleHUs Ha OCHOBE NMPUHATUA
OT4YeTa [0 CaMOOIeHKE.

Nk W

8. KoMMyHMKanus o njiaHe AelcTBUi yaydieHus Mogenu KA
9. Peasnszanus niaHa gedctBuit yaydumeHus Mogenu KA.
10.3ans1laHMpoBaHUe AaJHeNIel cCaMOOLEHKHU.

3.8 AHa/1u3 BbI6paHHbIX UT a OCHOBHBIX AUAAKTUYECKUX METOA U
UX BJIMSIHME HA Ka4eCTBO 0Gy4YeHUs

3.8.1 Ananus npumeHeHusa UT B npouecce o6y4yeHUus

WHpopMaIMoOHHbIE TEXHOJIOTHH MMEKT MHOTOTPAaHHYIO POJib B
npouecce 06y4eHHs: MOJIOZOT0 MoKoJieHHs1. OHU SABASIOTCS 06'bEKTOM
M3y4YeHUs KaK HOBOTO BHUJA TEXHOJIOTUA NPHMEHSEeMOW BO BCeEX
HanpaBJ/IeHUsIX Hallel KU3HHU.

WHTerpauus MHHOBaLMOHHOM M TPaAULUOHHOMK
obpasoBaTenbHoW cpegbl

MepeHoc cnoco6oB 1 MeTooB AeaTenbHocTn 30
B TPaAMUMOHHbLIE oBpa3oBaTenbHLIe cpeabl

TpapnumoHHas

Tp CUCTEMHBIX B 30

B TpaAULUUOHHLIe oGpasoBa'reanble cpeabl
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O4yeHb HEOOXOJAUMO YTOOBI CTYJE€HTbl MOHUMAaJud OCHOBHBIE
acnekTbl UX (QYyHKLHOHHUpPOBaHUS, 06paboTKU MHPOpMaLUH,
TeXHU4YecKoro obecnedyeHud. Jlpyroil  BaKHOH  mpobGJseMoi
npuMeHeHus: WUT 4BAAIOTCA BO3MOXHOCTH HMX IpPUMEHEHHUs MpHU
HW3y4YeHUH OCHOBHOTO HaNpaBJEHHUs IMOJIy4aeMoro o06pa30BaHUS.
Heobxonqumo  yaeqdTh BHHUMaHHE  BONPOCOM  ONTHMAJIbHOTO
HCII0JIb30BaHUs JaHHBIX TEXHOJOTUH C LieJIbl0 MOBBIIIEHUS KayecTBa
NOHMMaHUsl BbIOpAaHHOW MpOG6GJEeMAaTUKH, pacCIIUpeHUsT MO3HaHUA
HOBBIX HaNpaBJeHUH, pelleHHWs MOCTaBJeHHbIX 3ajay. TpeTbuUM
HanpaBjeHueM npuMeHeHus UT - cpecTBO 06ydeHUs.

HagexHsie npoueaype!
11 MEXaHMIMLI OLieHHBaHNA

OLEHKA PE3YJIbTATOB

MNoAfepx*Ka U NOMOLLLL
8 0Byuenun 24/7/364

OBPATHAS CBS3b

OpraHu3aums BUpTyansHoro
knacca — obwenve c
nperogasateneM u ApyrimMu

cryaenTamn KAHAJIbl OBLLIEHA

Onpenenexue uenei
v 3anay obyueHus,
oBecneuenue goctyna

x waTepuanam MCXOHbIE MATEPUAJIBI

Odenp vyacto HT HCHONB3YyIOT He TOJBKO KaK CpPeACTBO
NOBBIIIEHUs] KayeCcTBa 00y4eHMs], HO B MHOTHX CJy4yasX NpUMeHeHUe
UX HeceT oTpuILaTenbHble 4epThl. Ha pucyHke /®Pur 43/ oTo6pakeHbl
OCHOBHble HampaBbJieHUs ucciaefgosaHuss HT. Paccmorpenue UT mo
pa3JMYHBIM HampaBJIEHUSIM JaeT BO3MOXKHOCTb JIy4lle ONpeJeuThb
1ieJIM U3y4eHHUs U IpUMeHeHHUs M0Jy4YeHHbIX 3HaHUH.
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Vi opmaumontbie
TeXHOROTMH

MHCTDYMEHT ANA

OGuekT oGyeHuA &
obyuenun

cpenctao oGyueHuA

cHeTeMbI AnA WT & npoyecce
mm  YnpasnenwA | QELT
obyuenmem ananusa

Hopmatyn n nx
porb & 6yuenuy

TexHMueckoe
obecneuenne

Bl oSpemian cenan npOMBILLIEHHOCTH

BbIGpaHHbIE
B wopanshbie acnexTsi [ o
npumenenma

A3bIKM
NpOrpaMMpPOBaNHUA

WTE ynpasnesnmn
obuecraom

pacunpenme
o M enyHapontore [
cotpyamuectsa

WT & ynpasnensn
ayunLim npoueccom

dur 43 OueHka 6a/JI0B B TaHeJsIe pe3yJIbTaTOB

3.8.2 UT - 06beKT 06y4yeHus

PazButne UT nmpoucxofut odyeHb 6bIcTpo. HOBble TexHUYECKHE
JIOCTHXKEHHUs, YyBeJHYeHHe CKOPOCTHM Mpolieccopa, paclMpeHHe
pabouero cjioBa IpoOIeccOpa, yBeJU4YeHHe ONepaTHBHON MNaMATH,
JIACKOB, pa3pabOTKM BHEIIHUX YCTPOWCTB, 000pyAOBaHUA JJs
KOMMYHHUKALMM M T.NI. TpebyeT Xopollero NOHMMaHUsA NPHUHIMIOB
JlaHHBIX TEXHUYECKHX CPEJCTB, IPOLeCcCOB 06paboTKH HHPOPMALUU U
NPOrpaMMHBIX CPEACTB AJs UX peanusanuu. [lo sToMy Heo6XxoLHMO
paccmaTtpuBaTh UT Kak 06 beKT 06yueHus /dur 44/

Hudopmanus ee poJib B 06y4eHUHU

[Ipouecchl, CBSI3aHHBIE C TOJIYYEHUEM, XpaHEHHEM, 06pabOTKON U
nepefaded  MHPoOpMAnMH,  HA3BIBAKTCI  HMHQPOPMAIMOHHBIMU
nporeccaMu. WHGOpPMAIMOHHBIA MPOLECC MOXHO OINHCATh Kak
npouecc B3aMMOJENUCTBUS OO'bEKTUBHBIX JAHHBIX U CyOBEKTUBHBIX
MeTO0/I0B. Bce KOMMOHEHTbI B3aWMOJIEUCTBHUS, TaKHe KaK CUTHAJIbI,
JlaHHble U MeToJbl O06paGOTKH HMEKT OO0JIbIIoe BJHUSHUE Ha
pesysbrar. OcoGeHHOCTbIO  HWHPOPMAIMOHHOTO  Mpollecca B
MHpOpMaTHKe SIBJISIETCS aBTOMaTHYECKOe NPOTEKaHHWE HEKOTOPBIX
3TanoB (anmapaTHbIE U MPOrpaMMHble METO/bl 06PA6OTKH AAaHHBIX).
PesysbTaToM UHPOpPMAIMOHHOTO  TMpolecca sBJASAETCI  cama
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uHpopMmanusa. Tak kak uHPopMalUsi He SBJASETCS CTAaTUYECKUM
06'bEKTOM, TO BaXk€H INPOLLecC MOCTOSHHOI'0 OGHOBJIEHUS JAHHBIX U
110/160pa COOTBETCTBYIOIUX UM METO/0B.

MeTo/bl U TEXHOJIOTHH OPHEHTHUPOBaHHbIE HA C60P, 06PabOTKY,
XpaHeHHe, lepeJjavy pacnpocTpaHeHue HHPOPMaLKKU MOXKHO KOPOTKO
Ha3BaTh MHPOpManMoHHbIMU TexHosiorusaMH (IT) . IT Bomwin B Haury
»KU3Hb [I0BCEMECTHO, HU OJIMH BH/J| COBPEMEHHOr0 GM3Heca He MOXeT
ObITb yCIEUHBIM B JOJIOCPOYHOH MepcrnekTHBe 6e3 TrpaMOTHOTO
npuMeHeHus IT.

0O6y4yeHHe TexHUYECKOTO 06ecredyeHus UT

JJeKTpOHHAs BBIYMCAWTENbHasA MamrHa (IBM), Ha3biBaeMas
MHOT 2 KOMIIBIOTEPOM, SIBJISIETCSI OCHOBHBIM TEXHUYECKUM CPeJCTBOM
uHPopManMoHHbIX cucTeM. OHa [JO/DKHA BBINOJHATH OCHOBHBIE
3Tamnbl obpalleHrss UHopMaLUu:

¢ OCYyILIEeCTBJSATbH BBO/J, JJAHHBIX;

% COXPaHATDb JAHHBIE;

«* OCyLlecTB/ISATH BbIGOPKY, HEpepabOTKy [AaHHBIX, BKJ/OYas
MaTeMaTH4YeCKHe pacyeTbl, BBIGOPKY U yIOpso4YeHHue
JIAHHBIX U Apyrue GYHKIMOHAIbHbIE TPe06pa30BaHuUs;

«* NpOU3BOJUTH  BbIBOJ,  pe3yJbTaTOB  06paGOTKU B

Heobx0JUMOHN moJsib30BaTes 0 dopMe (TeKCT, rpadpuyeckue

N300pa)KeHUs], aKyCTUYECKHEe CHUTHaJbl, YIpaBJsIoOlIHe

CUTHAJIbI).

Yka3aHHble ollepaluu ONpeJesiioT OCHOBHbIEe ycTpoiicTBa IBM.
B aToil 4acTu Heo6X0AMMO yJeJUTb 60JbllIoe BHUMAaHHE OCHOBHBIM
TeXHUYEeCKUM 3JIEeMEHTOM - IpolLieccop, NaMATb, 3allOMUHAlOILee
YCTPOMCTBA, KOTOpble Ha3blBaeM OCHOBOM KOMIIBbIOTEPA, BXOJHBIM U
BBIXOJJHBIM CpeJICTBaM, MX Kiaccupukanuu. B Hacrosimee Bpems
NpUMeHeHHUs] UHGOPMALUOHHBIX ceTell 60JIblLIoe BJAMSHHE UMEIT U
cpeAcTBa obecreyeHUs KOMMYHHUKALUU.
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obbekt obyueHun

Wrbopmanmn n nx

TexHHUecKoe
obecneuenne

nporpamHoe
obecneueHne

ponb B obyueHnn

OCHOBHBIE
TEXHMUECKHE
cpeacTea

onepaynoHHble

TUNBI JaHHbBIX
CHUCTEMBI

NpUKnajiHble
] "POrpamMmbl obwero
HazHaYeHHA

YCTPOICTEA BEOAA M
EbIEOJA

npeacragneHue
A3aHHbIX

cpeacTea cneyuuueckue

e c110COOBI 0BpaboTkn
NpoMKAaHbIe Npor.

KOMMYHHKaLUHH

A2bIKH
nporpamuposanvHnA

dur 44 UT o6beKT 06yyeHUs

O6yyeHue nporpaMMHoro obecneyeHuss UT

OCHOBHBIM  CpPeJACTBOM /i yIpaBJIeHUs
npoleccopa, NaMsITH M JPYTMX OCHOBHBIX W BCIOMOTAaTeJbHbIX
CpeJiCTB obecrnieyeHue
OHO pa3noxeHO B KOTOpBIE

yhpaseHus

AeATeJIbHOCTb

TeXHUYEeCKHUX SIBJISETCS ~ MpOrpaMHoOe
HECKOJIbKO TpyIII,
UT. [na

OCHOBHBIMHU CpeACTBaMH CYyLIEeCTBYIOT OIlepalfMOHHbl€ CUCTEMbI U

KOMIIbIOTEPA.

NpeACTaBISAIT HEOTHEMJIHUMYK  YacTb
JaJpHellyl0o paboTy KOHTPOJIMPYIOT MpPHKJA3JHble NPOrpaMMBbl.

Cnenuduyeckod Tpynmou sBJASIOTCA NPOrpaMMbl  obecredyeHust

KOMMYHHWKaLIUH.

B Ta6sune / ®ur 45 / nmpuBeneHbl HEKOTOpPble MPHUKJAAHbIE
nporpamMMmbl, KOTOpble IM03BaJsSIOT pacliipuTh npumeHeHuve WUT B
06y4YeHH U, HayKe, KOMMyHHKaI[HH.
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DustBuster | Web Suite Limewire | Media Player
Crap Builder OpenOffice | Gnucleus Napal'ovanie
Cleaner Enersoft AbiWord XoloX /Grabovanie
HDCleaner | SiteGenWiz | Audit Sifrovanie | CD/DVD
Mailing WYSIWYG hardware/s | PGP CDburnerXP
MailBox Web oftware BlueZone | Pro
FireWall Builder Aida32 FTP DeepBurner
Jetico NVU Everest Audio Burn4free
Personal CSS Home AudioGra | Easyburn
Firewall Cascade Edition bber DVD Shrink
Kerio DTP 3 Group Mail | WinAmp DVD
Personal DHE Editor | Free Sonique Decrypter
Firewall CSS Menu CDex DirectDVD
Generator DVDRipp
TopStyleCS EasyDivX
S DVDx
RegCleaner
Disk Cleaner

dur 45 BriGpaHHOe NPUKJ/IaZHOE IPOrpaMMHOe obecrieyeHHe

3.8.3 UT - HHCTpYMeHT 00y4eHHUs U yIipaBJIeHUsA

MHorue 3aja4yy MccaeJOBaHUS B Ppa3JIMYHbIX 06J1acTsAX HaquOﬁ
AedATeJIbHOCTH He MBbICJIMMO oe3 NNpUMeHeHusd I/IH(I)OpMaU'I/IOHHbIX
TEeXHOJIOTUH. X MOXHO pa3feysimTb B HECKOJIbKO Hal'[paBJ'[eHI/Iﬁ -
3KOHOMHKQA, HAy4YHbIE obJlacTu

ucciegoBaHue B CTaTHUCTHUKH,

3HEpPreTUKHU, CTPOUTEJIbCTBE U T.II.
HWT B npouecce 3KOHOMHUYECKOTO aHAJIU3a

CofepkaTesnbHasl KiaaccubUKaLUsl LUPKYJIUPYIOIed B PasHbIX
06'beKTax HHPOPMALMU 3aBUCUT OT OTPACTEBOM MPUHAJJIEKHOCTH U
ypoBHs ympaBieHusi. TeM He MeHee, B Ipolecce 06pPaGOTKH
MHpOpManus NPpOXOAUT aHAJOTUYHbIE CTAaZWHU, OOLMe B yIpPaBJeHUU
obbekTaMH. Buapl uHPopManuu

pa3HbIMHU 3KOHOMHWYECKUMH

pa3/In4aroTCA:

% QopMoi npeacTaBIeHU ],
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¢ opraHu3sanued XpaHeHHs,
«* XapakTepoM o06pa6oTku. Cpeau  HaubGosiee  BaXKHBIX

XdpaKTEepUCTUK 3KOHOMUYECKOH I/IHCl)OpMaI.lI/II/I, OTpaxariux
npeabAaBJideMble K HeH Tp860BaHI/IH, MOryT OBbITb Ha3BaHbI
KOPPEKTHOCTD, LIEHHOCTD, AOCTOBEPHOCTD, TO4YHOCTb,
AKTYyaJIbHOCTD, IIOJIHOTA.

Cxema ynpaBJi€eHUA OGu3Hec InponeccoM B paMKaxXx HEKOTOpOro

a6CTpaKTHOI‘O 3KOHOMUYECKOT'0 06'beKTa cleayromas:

1.

WHdopManoHHble NOTOKM, IOCTyNAKlie OT BHELIHUX
(yrpaBasSIlOUX, pETyJIUPYIONUX U T.I1.) OPTaHOB.
Wudopmanusa o6 ycJ0BUAX XO3ANCTBEHHOH JeATENbHOCTH
(HaJIMYHBIX pecypcax, CPOKax NOCTaBOK U AP.).

Co6CTBEHHO ympaBJsiOliMe BO3JEHCTBUS - JOBeJieHHe
NPUHSATHIX PellleHUH 10 06'beKTa yNpaB/IeHusl.

WHdopmanus o peasnsalnyy yupaBJasoLUX BO3JeHCTBU.
WHdopmanusas o pesysbTaTax HIOPOU3BOACTBA (HaAmpuMep,
BbINYIleHHas NPOAYKIHs, 00'beM MTPOAAXK U T.II.).

VIHCTPYMEHT AnA
‘ofyuenna

T 6 npouyecce
3KOHOMWYECKOTD
aHann3ia

MR OPMALLY OHHOE
TP5- Transaction ofecneuetne CHCTEMBI
= cucTemsl BU e = e -
Processing Systems OpraHos bprasmsaumnm rparToB
CAMOYNPaBEHNA

cUCTEMbI
OpraHusaLmi

B wexoysapogHoro

COTPYAHMYECTBA

HTe
NPOM BILIEHHOCTH

WT 8 ynpasaetiy HT 8 ynpasnexmum
obwecrsom 3Y4YHBIM NPOLECCOM|

cnsqanuecai\ma
OpPraHoB
camoynpasberna

Cucrembl
MOZE/MPOBARMA

MIS- Management |
Information Systems

|

D35S - Decision
ml  Support Systems

®dur 46 UT kak UHCTPYMEHT 06y4eHHUsI
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[lepBuuHasg WHpOpMaNUsi - TMOCTYyNaeT HENOCPEJACTBEHHO OT
00beKTa yHpaBJieHus u MoJIy4aeTcs B pe3yJibTare
HENoCpeAiCTBEHHOTO  M3MepeHUs1 WJM mojcyeTa. [lepBuyHas
MHpOpMalus HENOCPeJACTBEHHO CONPHUKACAETCs C KOHKPETHOH
CTOPOHOMU JIeSATEeJIbHOCTH YINpPaBJsieMbIX 3KOHOMHUYECKUX OGBHEKTOB,
MpU 3TOM BKJIIOYAET B ce6s KaK MeJljieHHO H3MeHswolrecs (YCJI0BHO
NOCTOSIHHbIE), TaK W ONepaTHBHble JaHHble. JlUpeKTUBHas
MHpOpMaNUs — UCXOJUT U3 BBIIIECTOSIINX OPraHOB, U B 3aBUCUMOCTHU
OT XapakTepa MOJAYMHEHHOCTH MOXEeT BKJIOYATh pa3JIMYHbIe
napaMeTpbl M ycjaoBusL (opMHpyeMoro 3aAaHus. JIUpeKTUBHbIE
JlaHHbIE HENOCPeACTBEHHO BJIUAIT Ha Iejd (YHKIMOHHWPOBAHUSA
o6bekTa. OcBejoMIIsAIOIAsA MHPOPMALIMS — B OCHOBHOM IMOCTYIAET OT
BBILIECTOSII[UX OPTAaHOB, & TAKXKe OT JIPYTUX OPraHU3alui CBSA3aHHbBIX
Cc o06beKkToM ympaBieHUs. Takke 0CBeJOMJSIIOIIME JaHHbIe
onpee/sa0T YCJI0BUA paboThl 06'bekTa. K BHyTpeHHel HHboOpManuu
OTHOCHUTCS: y4YeTHasl, IUIaHOBasl, a TaKXXe HOPMaTHUBHO-CIPABOYHAs
vHpopManusa. YyerHas  MUHPOpMAlUMs -  OIHMCBIBAeT  yXKe
COBEPIIMBLIMECS NPOLECCH] U PEaJbHO CyIlecTByIue ycaoBus. OHa
SIBJISIETCS ONpPeJieJIEHHOW M He 3aBUCHUT OT IOCJeYIIINUX AeHCTBUN
WJIU IPUHUMaeMbIx peuleHud. [lnaHoBas (mporHosHas) uHpopmanus
— MOXXET KOPPEKTUPOBATHCA NIPU U3MEHEHH U YCIOBUH WU LiesIei.

YdeTHas U maHoBasg WHGOpPMaLUs SBJSETCS OCHOBOH BCETO
mpolecca ynpaBJeHHs, B TOM 4YHCJIe: aHa/lIu3, MPOTHO3WPOBAHHE,
perysvpoBaHue W Jpyrue OyHKLMHM. BMmecTe ¢ HOpMaTHBHO-
cnpaBoyHol uHboOpManueld, 3TH BUAbl HHbOpPMALMU SBJSIOTCA
BHYTPEHHUMU JJIs1 OpraHOB YIpPAaBJIEHHs U JOJDKHBl XPaHUTCS B
“HpopManoHHOH 6ase. C ee MOMOLIBIO MPOBOASATCS CI0XKHBIE BU/bI
00pabOTKH, KOTOpble  TMO3BOJISAIOT  00ecneYyuBaTh  pelleHHe
yHpaBJIeHYeCKHX 3a/a4.

OKOHYATeJbHbIM HMTOrOoM OGPAaGOTKU SIBJSIOTCS MOJyYEHHbIE
BBIXOJHbIE JaHHBIE. BbIxoHbIE JaHHbIe (uudpopmanus)
WCHOJIB3YIOTCA [/l YIpPaBJEHUS WM KOHTPOJII UMH CO CTOPOHBI
BBIIIECTOSIIUX UJIM BHEITHUX OPraHOB ¥ YYAaCTBYIOT B MOC/EYIOIINX
UKJaX 06paboTku. [JlesieHWe  BBIXOJHOW MWHpOpPMANMU  Ha
YIPaBJISIOUYI0 U OTYETHYI0 HOCUT Cyry60 CHMBOJIMYECKUH XapaKTep,
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T.K. JJaHHas MHOpPMaLUs MOXET IepeceKaTbCsl, a TAKKE COLEPXKATh
OJIMHAaKOBble JaHHble. K BBIXOJAHBIM JAaHHBIM OTHOCATCS TaKXKe Te
JlaHHbIe, KOTOpble NOCTYNAIT B Apyrue nojpasjeseHus U sABJASIOTC
JUIS HUX OCBeJIOMJISIOIUMHU

HUT B NpOMBIILIJIEHHOCTH

OcobGeHHOe BHHMaHHE 3aCAyKHBAIOT CHUCTEMBI I03BOJISIOLIEE
YOPOCTUTb paboTy NPOEKTAaHTOB, MPOTPAaMMMUCTOB, yIpPaBJSIOLIETO
nepcoHasa. K Hum ™oxHo oTHectu CAD, CAM, Matlab,
ComputerControl u Apyrue, no3BoJisilolLee CoO3/jaBaTh 3JeKTPUIYECKHUE
CXeMbl BKJIIOYAsl CHUMYJISALHUIO pPabOThl, CTPOUTEJbHBIE YEPTEXKH,
yepTeKU Pa3/IMYHbIX MalllMH U MO,

WUT B ynpaB/iieHHUH 0611eCTBOM

OrpomMHoe BJIMSIHUE JJis yIpaBJieHUs JesTeJbHOCTbI0 OpraHoOB
roCcyZlapCTBEHHOI'0 YNpPaBJeHUs1 U OpPraHOB CaMOYIIpaBJeHHUS] UMEKT
MHbOpPMallMOHHbIE CHUCTEMbl TO3BOJIAIOLIEe pPErUCTPUPOBATH U
IPOBEPSATH JeATEJbHOCTb 3TUX OpraHoB. C MX MOMOIbI0 BO3MOXKHO
IpefocTaBasATh HHPOpPMALUM 00 W3JAAaHHBIX IPABOBBIX aKTaX,
IPOBEJIEHUH BbIOOpPA MOCTABIIMKOB [IJIsI TOCYAAPCTBEHHBIX 3aKa30B,
perucTpyUpoBaTh NOCTYIJIEHHUE W PACXOJOBaHUE TOCYAapCTBEHHBIX,
MYHULMNAJIUTETHBIX U JPYTUX 001 eCTBEHHbBIX CPE/ICTB U CPAaBHUBATD
C TNpeAJOKEHHUAMH JpPYrUX IMOCTaBIIMKOB M  3aK/JIHOYEHHBIMHU
JlOTOBOpPaMH.

UT B ynpaB/ieHUU HAayYHBIM IPOLIECCOM

OcoGeHHYI0 pPOJIb JIO/DKHBI HMMETb CHUCTEMBbI yIpaBJIEHHUs
JlesTeJbHOCTBI0O B paMKaXx MeXAyHapoJHOTO COTPYyAHHYECTBa.
OrpoMHY0 pOJib B 3TOM MOTYT ChITpaTb BUJEOKOHQEPEHIUH HJIH
Be6uHaphl. K 3TOMy HE06X0AMMO NMPUCOEAUHUTD ellle 6a3y JaHHBIX C
BU/I€03ANKCbI0 HAYYHBIX HCCIEOBaHUM, KOHGEpeHUUH U TaKxKe
BO3MOXXHble UHTEPHET TeJIeBU/ieHHE, B KOTOPOM MOXKHO MPOCMOTPETD
JlaHHbIE 3aMKCH.

3.8.4 UUT - cpeacTBO 0GyuyeHUs
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[Iporniecc obydeHUs] B HACTOslee BpeMs HPOXOAUT OOJIbIINE
n3MeHeHHs. OJHUM U3 HUX SIBJSIETCS aKTUBHOe NpuMeHeHue UT Kak
CO CTOPOHBI CTY/JIEHTOB TaK M CO CTOPOHBI NpemnojaBaTeseil. OHaKO
HaZlo0 OMHUTb, YTO npuMeHeHHe UT BieyeT 3a cob6oi 60JIbIIYIO
OTNIACHOCTb MX HE MPABUJIbHOTO IPHUMEHEHUS], TOHMKEHUS MOTUBALIUU
00y4YeHHs], YXYAIIeHHWS MaMATH, NOHWXKEeHHE TPYA0CIOCOOHOCTH.
Bosib1ioii mpo6JieMoil MOTYT CTaTh U HEKOTOpbIe MOpaJbHble aCeKThI
npuMmeHeHud UT unu BausHue UT Ha JTUYHOCTHBIE XapaKTEPUCTUKHU
CTyZeHTa.

CPEAA S/IEKTPOHHOIO OBYYEHUA

By Obyuenne yeanme

Ha ocHoBanuu aHa/IU30B, NpoBEAEHHbIX MHOTMMHU NeJaroraMy,
OTYE€TOB MHOTMX YHUBEPCUTETOB U IICUXOJIOTUIECKUX KOHcyfIbTaL[I/Iﬁ
MOXHO OIpeagejMTb HEKOTOpble OCHOBHBIE HpO6J’IeMbI, KOTOpBbIE
ABJIAKOTCA HpH‘{HHOI;‘I Nnpex/JeBpeMeHHOIro OKOHYaHUA 06y‘{EHI/Iﬂ Ha
IepBoM Kypce. K ocHOBHBIM l'IpO6JIEMaM, KOTOpble BO3HHKAKOT B
nponecce o6yqu1/1ﬂ B By3aX MO>XHO OTHECTH:

1. opueHTaLUs B IOMEIEHUSX By3a;
2. opueHTauusi B ¢opMax, BHJAX, CPOKAX CJayd pPe3yJIbTAaTOB
pa6oT;
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3. pas3JMYHBIA YPOBEHb 3HAHUH CTYLEHTOB;

-

Neperpy3Ku CTYZeHTOB — POCT KOJIMYeCTBa IPeJMETOB;

5. HecnocoGHOCTb CTYAEHTOB CaMOCTOSITEJIbHO 00paboTaTh
y4eOHbIN MaTepHya;

6. TcUxoJIoru4YecKue MpobieMbl CTYAEHTOB.

cpeacTEo obyueHna
ccTEMB AR EbifpanHee pacumpeHme
npasneHua MOPaNEHBIE BCNEKTE MEXAYHBPOAHOTO
E «obpaThan ceRsb C - el
obyueHHem NPUMEHEHIUA COTPYAHWMECTED
aBTOMATWIMpOBaHHbIE . N BOpraHn3aLMoHHOH e
mrecTvpyowee cuctemsilil S — BUAEONEKLHN
CHCTEME! YNPABAEHIR AEATENLHOCTA
cHETeMEIANR . -
- = . MemgyHapoaHsie
ynpaBneHUa B cucremu onpoca I spaBore crygerta [ o
S koHdepeHumn
obyuennem

cHCTEMBI
KOMMYHUKALAH B
PeansHoM BpEMEHK

lcoznaHue coBmecTHBIX

KOMMYHMHBUMA
npwal
NPHCOEAMHEHHA

®ur 47 Ucnonb3zoBanue UT JJ1s1 MOBBILIEHNS KauecTBa 00y4YeHUs

Ha pucynke /®ur 6/mnpuBejieHHas CTPYKTypa pasjesieHus
¢yHkuuid ucnosb3zoBaHuss MWT. kKak cpeAcTBa [ MOBBILIEHUS
KadecTBa 06y4YeHMUsl.

WHpopMarmoHHble 1 KOMMYHUKAaIlMOHHbIE TEXHOJOTUH HUMEKOT
CBOe He3aMeHMMOe MeCTO B Ipollecce o0ydeHMUs. B Tabuune Huxe
NpUBeJleHbl HEKOTOpble BHJbI [JeATEJbHOCTH IpH OOY4eHHH U
OCHOBHOE IpOTrpaMMHOe ofecliedeHHe, KOTOpPOe  OKa3bIBaeT
noAJepKKY 3TUM popMaM 006yIeHUsl.

206



MeTtoms TMEKTTHS JHCKYCCH | MOKa3 Jupartiaec | TIpoGnemHas PaboTa ¢
PopMEI £ Eoe TeKITHS TEKCTOM
TeCTHPOBaH cxemMof
He
IaHATHE PowerPoint Wn.Media Excel. $pec.programy Word,
OCHOBHOTO MsPaint Player ipecidlne (Cabr geometria | AcrobatR.
THIIA RealPlay prog. eader
CeMHHAp CAD PowerPont, ORCAD
systémy InternetExpl AUTOCAD
ACAD.ORC orer
AD FlashPlayer
WinMediaP
laver
3KCEYPCHA PowerPoint EVO
Excel WinMed:
Word aPlayer

dur 48 MeTozbl u GopMbl 06yyeHus1 ¢ npuMeHeHueM UT

KpoMe ykasaHHBIX U MHOXeCTBa APYrUux NPOTPaMMHBIX CUCTEM,
CYLEeCTBYIOT CUCTEMbI, ODUEHTHPOBAHHbIE HA TMOJEPXKY OOy4eHUs —
Learning Management System - (LMS). K Takum cucremaum,
vucrnosibayeMbiM B CioBakuM, mnpuHagiexat Moodle, WebCT,
Tutor2000, uLern. C moMouIbl0 [JaHHBIX CUCTEM MOXHO MPOBOJHUT
06y4yeHHe JUCTAHIMOHHOU dopMol. OZHUM U3 HEeJOCTATKOB TaKOU
CHUCTEMBI N0 CPAaBHEHHIO C KJIACCUYECKHM METOZOM 3TO OTCYTCTBHE
BU3YaJIbHOTO KOHTAKTA C yYUTeJeM. IMeHHO 3TH HeJJOCTaTKHA MOXKHO
YCTPaHUTb NpPHUMEHsIsT CUCTeMy BHUJieoKOHpepeHuui. E-Learning -
cucTteMa 06y4eHHUs], KOTOpasi COCTOUT U3 Pa3JIMYHbIX TUIIOB 00yYeHUs:
TPaJUIIMOHHOTO, JHEBHOrO, 3a04YHOr0 U KOMIIbIOTEpPHOro. 3JTa
cucTeMa TOJy4YWJa CBOe pPa3BUTHe OJsiarojapsi  pa3BUTHIO
KOMIBIOTEPHBIX CETeH, KOrja CTYAEHTbl HMEIT BO3MOXXHOCTb
MOJIy4YaTh HOBbIe 3HAHUS B IPOU3BOJILHOM BpeMeHH U MecTe. Cucrema
e-Learning coZilep>XUT KaK 3JIEKTPOHHYIO, TaK W JUCTAHI[MOHHYIO
dbopMy o0O6y4yeHUs], T.e. IOJb30BaTeJU HUMEIT B pacCHOpsKeHUU
ob6y4yeHHe oCpe i CTBOM TEeXHOJIOTUH HuTepHeT WU c
HCII0JIb30BaHMEM 3JIEKTPOHHBIX KypCOB, HaxoAsauuxcs Ha CD.

3.8.4.1 PaciunpeHye MexXAyHAapOAHOr0 COTPYJHHUYECTBA By30B

bosabium BKJIaJlOM B pa3BUTHE MEXAYHAapOAHOT O
COTpyAHHNYECTBA BHEC/JIH BPI,Z[eOKOHCbepeHILPIIZ, KOTOPBIM ABJIAETCA
BO3MOXKHOCTb peaJiu3allMid  B3aMMHbIX BCTpe4Y CTYAEHTOB U3
Ppa3JIMYHbIX CTpaH. Bnaro,qapﬂ HHUM MOXXHO OpraHn30BaThb
CTyAE€H4YeCKue KOHCI)epeHI_[I/II/I, 0OMeH ONBbITOM MeXAy HUMH, B3AUMHOE
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ydacTHe Ha JieKIUsaX, ceMuHapax. Camble yZauHble PaGOThl MOTYT
OBbITh B MOCJEACTBUM NPE3EHTOBAaHbl HA MEX/YHAapPOJHBIX HAy4YHBIX
KOH}epeHIUsX.

Ecin HaM He06XOAMMO COXPaHUTb M300paxkeHHe C LeJblo
TPAHCASALMY JIEKIUU CTYJeHTaM B JIByX pas/IMYHbIX reorpadpuueckux
006J/1aCTAX MOXXHO BOCIOJIb30BaThCS YHUBEPCAJbHON MpPOrpamMMoun
EVO - enabling virtual organization. 3To web-opreHTUpOBaHHas
cucteMa BUJeoKOoHepeHICBA3U 4epe3 IP ceTu. [laHHas mporpamMma
EVO B Hacrofillee BpeMs IpUMeHAeTCd B JKOHOMHYECKOM
yHUBEpCUTEeTe JJIs pa3/IMYHbIX liesiel, HalpuMmep, A/ TPaHCAALUHU
JIEKIIU{ B peaJlbHOM BpeMeHHU JJIF CTyeHTOB B bpaTuciase, a Takxe
JUIsT TeX CTYJLEeHTOB, KOTOpble HAaXOASATCS B Y4YeOHBIX IeHTpax
yHuBepcuTeTta B ropogax Ilyxos, KapHoBuua, Cenuna, JleBule.
JlaHHas nporpaMMa Mo3BoJIsieT 3allMCbIBATh HECKOJbKO UCTOYHHUKOB
(Bugeo, npesenTanus, whiteboard) c TeM, 4TO6bl B OyAyIIEM MOXHO
6BIJI0 UX CHOBA MCI0JIb30BaTh.

Ciepyrouieil mporpaMMou JiJisl 3allMCHA BHU/IE0 POJIMKOB SIBJISIETCS
Pinnacle studio ot ¢pupmsl Pinnacle systems Inc. [lanHas nporpamMmma
OYeHb HWHTepecHas 6Jiarojaps CBOMM LIMPOKUM BO3MOXHOCTSIM.
KpoMme Toro, oHa oueHb pocTasi ¥ yA06Has /Jisl 10JIb30BaTeJIs.

3axBaT M300paxkeHHs C 3KpaHa B HACTosillee BpeMsl JOCTaTOYHO
IIMPOKO PaCIpOCTpaHeHHbIH MeTo[. M306pakeHHe ¢ 3KpaHa MOKHO
CHAMaTb HENOCPeACTBEHHO NPOTPaMMHBIMH  BO3MOXXHOCTSMH
KOMIIbIOTEPA, HO TAKXKe CYILeCTBYeT BO3MOXHOCTb Ilepejlayy JaHHOT0
M300pakeHUsd B peaJbHOM BPEMEHM Ha Jpyrue KOMIbIOTEPbl WU
COXpaHeHHUd [ ero Nnocjejylollero ucrnoab3oBanus. K nporpammam
JLIsI 3aXBaTa U300paKeHUsT OTHOCSTCS:

Quick Screen Capture -MOIIHBIH U 0OYeHb YA06HBI HHCTPYMEHT
JUIl 3axBaTa M300pa)keHMs 3KpaHa U HX mnpocMmortpa. [lo3Bosser
BBINIOJIHATh 3aXBaT C JIOGOH 4YacTH 3KpaHa GoJiee 4eM JeCSThbIO
cnoco6amMu U coxpaHaTb B ¢opmatax BMP/JPG/GIF. [laHHas
nporpaMMa MMeeT MHOTOQYHKIMOHANbHBIN rpadudeckuil peakTop,
KOTOpPbIA II03BOJIA€T MEHATh NPOCTble CHUMKH 3KpaHa B
BIleYaTJ/IAIOIMe N300pakKeH!s], KOTOpble MOTYT KCIO0JIb30BaTbCS JIs1
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npeseHTanui, ¢iaiepoB uau 6pourtop. Bel MoxkeTe yBeJIMYUBATh WU
yMeHbIIaTb M300pa)keHUs, obpe3aTh, KONMUPOBATb U BCTABJATH BCe
WIA TOJBKO YacTH U300pakeHHsd, HU3MeHATb UX pasMep,
NepeBOPaYUBaTh, ob6pesaThb WIn COXPAHATD.
(http://www.etrusoft.com/)

Super Screen Capture - 3To IKUPOKOLOCTyIHAsA nporpamma all-
in-one, [/ MrHOBEHHOTO CHAATHUS CKPHUHIIOTOB C D3KpaHa. B
NpOorpaMMy BCTPOEH PEXHUM IepecMoTpa CO3JaHHBIX CKPHUHILOTOB, C
WCNO/b30BaHWEM  MHUHHUATIOp.  [logJilepuBalOTCA  HECKOJBKO
dopmaToB Ay co3paBaeMbix paitnioB (BMP, GIF, JPEG, PNG, TIFF). Bea
dyHKIMOHA/IbHASA YaCTb pasMellleHa BCEro JIMLUIb B OJHOM OKHE.
http://www.free-screen-capture.com/

CaptureWizPro - Oco6eHHOCTbIO [JAaHHOTO MPOTrPaMMHOrO
NPOAYKTA SIBJSIETCS BO3MOXKHOCTb CO3JaHHSl BU/AEOPOJIMKA, JaHHas
nporpaMMma MNpejHa3HauyeHa JJs 3axBaTa, IPOCMOTpA, pacneyaTKy,
COXpaHEHHUS WJIM OTHPaBKU M0 I04YTe H306paKeHHsI C 3IKpaHa
KOMIbIOTepa. BOJIBIIMHCTBO oOmepandii MOXHO BBINOJHHUTH NPHU
MOMOIIM BCIUIBIBAIOIIMX MEHK M OKOH, KOTOpble aBTOMaTH4YeCKU
MOSIBJIIIOTCA M caMH ucuye3aroT. http://www.snapfiles.com/features/
capturewiz-8032-491952.php

3.8.4.2 BoiGpaHHbIe MOpaJibHbIE acIeKThbl NpuMeHeHus UT

WHpopManMoOHHbIE TEXHOJIOTUM MOTYT OBITb HE TOJIBKO
XOPOIIMMH MOMOIIHUKAMH HO NPEACTABJSIOT HUCKYLIEHUS [JS HX
NpUMEHEHHUs C HapylLleHHeM MOpaJbHbIX TpaAunui. HekoToprle u3
06s1acTell 3TUYeCKUX NPO6JieM B UCNOIb30BaHUM UT

% B paboTe yuyuTessd
O 3JIOyNOTpe6JIeHHs YyKUX YIeGHBIX MaTEPHAJIOB,
O HCI0JIb30BaHHE YPE3MEPHOr0 KOJMYeCTBAa KOHTPOJIbHbBIX
MEeXaHU3MOB
JacToe U3MeHeHHUe pacnucaHus y4eGHOTOo MpoLecca,
O HeyMeCcTHOe DpacKpbITUe HHQPOpMaLUM O pe3yabTaTax
CTY[€HTOB
“* B paboTe cTyAeHTa
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KOINUPOBaHUe JAPYrUX CTyJeHYeCKUX paboT
o 3JjoynorpebseHue UT npu npoBepke 3HaHUHN
yacTble W HeoNpaBJaHHble H3MeHEHHWs TepPMHHOB
KOHCYJ/IbTallul, CEMUHAPOB,
oblL1eHKe C KoJIJIEraMHU C UCII0JIb30BaHUEM IPYroro MMeHH!
O pacnpocTpaHeHHe JIOKHOW WJIM He COBCeM IpPaBUJIBHOMN
nHbopMaIuu

[IpuBeseHHbIE BO3MOXXHOCTH 3JIOYMOTPEOJIEHUs MPECTABASAIOT
OTIACHOCTH, KOTOPBIE I0JDKHBI CTYZ€HThI 3HaTh, HO O/THOBPEMEHHO UM
HEOO6XO0UMO 00'bSICHUTh BCE BO3MOXKHbIE MOC/IEICTBUS.

3.8.4.3 JINYHOCTDb ¥ BUPTYyaJIbHbIN MHP

C pa3BUTHMEM BHUPTYyaJbHOM HAEHTHUYHOCTH M BUPTYAJbHBIX
MHPOB pe3KO MEHSIIOTC W OTHOULIEHUsS MeXAy JAbMU. Bosblioe
3HayeHHe TMpuoGpeTardT on-line OTHOLIEHMS, KOTOpble MOPOWH
BBITECHSIIOT NpsiIMble. ECTECTBEHHO, YTO 3TO pa3BUTHE MOHSATHO, HO HE
3HaeM, €CJU C TOYKH 3PEHHs] 3THKH, COLHUAJIBHOIO M KYJbTYPHOIO
pa3BUTHUS 3TO CaMoOe MOAXOJsllee pa3BUTHE. JTO BCe NMPUBOAUT K
Pa3BUTHIO BUPTYaJIbHOU KyJIbTYPbI

BaxkHoe BHHMaHUe HeO6XO,£[I/IMO YAE€JUTb BUPTYaJIbHbIM
ornmacHocTsIM. OHHU BBITEKAlOT M3 CaMOT0 IIOHSTUS BHpTyaJ’IbHOFI
HAEHTUYHOCTH, MPOXOAAT B BHUPTYya/IbHOM MHpE€ HO MOTyT HMETb
CaMbl€ peaJibHbl€ TOCJIeJCTBHA.

HUcnosb3oBaHWe MHPOPMAIMOHHBIX TEXHOJIOTHUM B HACTOSILEe
BpeMsl MOXKeT UMETb He TOJIbKO MOJI0KUTEbHbIE CTOPOHBI HO MOXET
NPUHECTH U MHOIO OTpULATeNbHbIX siBJeHUU /Pur 49/. C ofHol
CTOPOHBI CO3/aHHE BUPTYaAJbHBIX MUPOB HJIM XOTs 6bI BO3MOXKHOCTD
KOMMYHHUKALUU TOCPEACTBOM PA3JHUYHBIX HHCTPYMEHTOB MOMKET
OMOYb HE CMeJIbIM, 3aCTEHYHBBIM, CJIUIIKOM CKPOMHBIM JIKOJASIM
nposiBUTH cebs. [Ipuberas Kk BUpTyaJbHOU popMe JIMIHOCTH YEJIOBEK
TepsieT CBOI0 pOGOCTh U CTAHOBUTCS OTJHUYHBIM MEHAXKEPOM pelleHHs
06111eCTBEHHBIX UJIM HAYYHBIX TPOGIEM.
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BUPTYyasibHasi ONacHOCTb

OT caMmom
OT ApYyrux nuy
NIMYHOCTM Py
-~ - ~ nt
yxoac noTepMu Hg"f;"’;g?ﬁ::le ockopfneHus
peantHOro MMpa KOMMYHMESL WKW LII::?.HSI)( NHWYHOCTH

dur 49 PazneneHve onacHocTH ¢ npuMeHeHneM UT

WHorza, ycTpaHUB NPSIMYI0 UJIEHTUYHOCTb 4eJIOBEK, YYBCTBYET
cebs1 04eHb CBOGOJHBIM, U CBOU CIIOCOGHOCTH MOXET NPUMEHUTh JJIs1
OpraHu3alMyd pasJMYHOro pojia rpynnupoBok. I[log mnoHsATHEM
0e30macHbIX ceTeld HeO06XO0AMMO MMOHMMATh HE TOJBKO KJIACCHYECKYIO
3al[UTY AAHHBIX, HO ¥ 3aIUTY JUYHOCTH 0COOEHHO MOJIOJIBIX JIFOIEH.

WHpopManMoOHHbIE  TEXHOJIOTMM MOTYT OBbITb  XOpOIIHUM
MOMOILHUKOM Pa3BUTHs 4YesOBeKa NMPH yCJO0BUH, YTO OHU He CTaHYyT
MOJHOM  WIpYIIKOH, CpPeACTBOM /JJs YyeJAUHEeHUs 4YeJIOBeKa,
WHCTPYMEHTOM HeNpPaBUJbHOTO MCHOJb30BaHUA TPYAOB [JpYyTrUX
Y4EeHHBIX, CPE/ICTBOM NOHMKEHHUS KayecTBa 00y4eHus, TPOU3BO/CTBA
Y T.IL

®ur 50 061mas cxema npuMeHenus UT
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Ha cxeme /®ur 50/ nmnpuBefeHbl OCHOBHble MpPHUMEPHI
paszenenus npuMeHeHus UT B pa3/iMuHbIX 06/1aCTAX )KU3HU.

UT po/KHBI CTaTh MHOTOIPAaHHBIM WHCTPYMEHTOM YJIy4lIeHUs
KadecTBa ’KU3HU 4esioBeKa. [ 3TOro Heo6X0AMMO XOPOIIO U3y4aTh
UX TEXHOJIOTUYECKYI0 CTOPOHY, BO3MOXXHOCTH HX IPaBUJIbHOIO
NpUMEHEeHHUs JJis pacUIMpPeHUs HaydyHOU JesATeJbHOCTH, pellleHUs:
3a/a4 Tpebyroux 06paboTKy 60JbIIOr0 KoJMYecTBa MHPOpMaLU U
TaKXKe pa3/IMYHble BO3MOXXHOCTH HMX HPUMEHEeHUs JJIs1 pa3BUTHSA
TBOPYECKOTrO0 NMPUHIMIA 06YYeHHUS.

MHbopManMoOHHbIE TEXHOJOTHHM BHOCAT MHOTHE criequduyecKre
MOMEHTHI B JIIOOYI0 06J1aCTh ’KU3HU 4eJIoBeKa W obujecTtBa. MHorue
M0JIb30BaTeJU MNpeAnoJaralT, 4To npuMeHeHue HUT BHOCUT cBoU
I0JIOKUTE/bHBIM BK/IaJ B MOBBIIIEHHE KAaYeCTBA XKHU3HH, B YACTHOCTH
HOBbILIEHHE KaYecTBa 06pa30BaHUs.

MMeHHO 3TOMy BONpOCY - NOBBbILIEHHWE KayecTBa O0OY4YeHUs -
MOCBSAILEHbl OCHOBHbIe MJleM AaHHOH cTaTu. Heob6XoauMo ckasaThb,
4yTo UT MMeT He TOJBKO MOJIOKUTEJIbHble BJIUSHUE Ha pa3BUTHE
KayecTBa OOyYeHUS HO TaKXKe HMEKT U CBOU OTpHUIATEJbHbIE
CTOPOHBI.

Ha ocHOBe pe3ysbTaToB JAaHHOH PaGoOThl NpejJaraeM Co3AaThb
psLL COBMECTHBIX IIPOEKTOB HalpaBJeHHBIX Ha: - BbIABJIEHUE
HOJIOXKUTEJNBbHBIX U OTpULATesNbHbIX cBoiicTB WT Ha mnpouecc
06y4eHUsl; - BbISIBJIEHHE BO3MOXHOCTEeH paclIMpeHUsi NpUMeHeHHs
UT B mpouecce o6y4yeHHs; - pa3paboOTKy METOLOB U IapaMeTpOB
OLlEHKH TecTOB; - DPa3paboOTKy KypcoB C NpUMeHeHueM Myni; -
pa3paboTKy OIIPOCOB € NpUMeHeHHeM My/LT; - pa3paboTKy CalTOB AJis
ompoca. Bce 3TH mNpoeKTbl THOMOTYT pa3BUTb  B3aUMHOE
COTPYAHHUYECTBO B o6JsiacTu pa3BUTHSA UCII0JIb30BaHUs
WH()OPMAIOHHBIX TEXHOJOTHH.

3.9 O6paTHas cBA3b - popMa NOBbILIEHNS KAYeCTBa 06y4YeHM s

HpOLIECC 06y‘{EHI/IH C €ro y4YaCTHUKAMHy, LeJIbIo U crocob6aMu Ux
AOCTHXEHHA MOXXHO IIPHUPAaBHUBATD, C olipeAe/IeHHbIMU U3SMHEHHUAMU
K TEXHUYECKOU CHCTeMe ylpaBJI€HHUAA. ]_leJ'IbIO [[aHHOI‘/’I CTaTH ABJIAETCA
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CpaBHEHHEe 3THUX MPOLECCOB, BbISIBJIEHHE  HEKOTOPBbIX  UX
ocobeHHoCTed. OCHOBHOM TeMOM SIBJIsieTCS pPaCKpbITHE BOIpoca O
CO3/JaHUM 0OpPAaTHOM CBsI3H, OlleHKE YCTOWYMBOCTH €€ UCIO0JIb30BaHUSA
Y TEXHUYECKHUX CPEJICTB ee peasn3alyu.

KilouyeBble cj10Ba o6paTHas CBsi3b, YCTOMYMBOCTH Ipolecca
00y4eHHUs1, peasi3alus o6paTHo cBsa3u, LMS cucteMsl, TecTupyloliee
cucTeMbl, MTHQOPMALMOHHbIE TEXHOJOTUH B Npolecce o6ydeHus, grid
CUCTeMbl, 06J1a4Hble TeXHOJIOIUH

OnHOUM M3 OCHOBHBIX 33J]ay yNpaBJeHUs] MPOLLECCAMU SIBJISETCS
Cco3/laHMe TPaBUJIbHOM 06paTHOM CBsS3M, KOTOpash TMO3BOJISET
yIpaBJsieMyl0 CUCTEMY He TOJIbKO MOJJep>XXUBaThb B YCTOUYMBOM
COCTOSIHMH, a TaKXe JOCTUTaTh KeJaeMoro pe3ysabTaTy. B TexHUKe
pa3paboTaHbl pas/M4YHble MOAXO0Jbl Cco3JaHUA 3PPeKTUBHOU
00paTHOM CBSI3M KaK JJIsl JIMHEWHbIX TaK M HeJUHEWHBbIX CUCTEM.
[Tpouiecc 06y4yeHus1 HaMpaBJIeH Ha JIOCTXKEHKE ONpe/ieJIeHHbBIX LieseH,
KOTOpble HeoOXO0JUMO AOCTHYb B 3ajJlaHHble CPOKH. [loaToMy U Ha
mpolnecc 00y4eHUsI MOKHO CMOTPETh KaK Ha CUCTEeMY, KOTOpas UMeeT
MHOTHE 00IIMe XapaKTePUCTUKH C TEXHUYECKUMHU CUCTEMaMHU.

Llesiblo JaHHOW CTaTH SIBJASIETCS PACKpbITHE MOHATHUS oOpaTHast
CBSI3b B IIpoliecce OOyyeHUs U ee peasu3alusi C UCIOJb30BaHUEM
COBpPEMEHHBIX MHGOPMaIMOHHBIX U KOMMYHHUKAIIMOHHbBIX
TEXHOJIOTUH.

3.9.1 OG6paTHas CBA3b U HEKOTOpbIe ee QYHKIUM

B npouecce ynpaBieHus AeTeIbHOCTbIO MAalIMHBI UJIM YeJ0BEKA
HeoOX0ZMMO He TOJIbKO 33/aTh ILieJlb 3TOH JeATeJSbHOCTH, HO H
NpOBepsSATb JOCTHXKEHUEe JaHHOW Leadu. B ciyyae BO3HUKHOBEHHUS
OTKJIOHEHHHM OT 33JaHHOW LieJIM HeoOXOJAMMO H3MEHUTb BXOAHYIO
BEJIMYMHY B ynpaBisieMyto cucteMy (®Pur 51).
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®ur 51 cuctema ynpaB/ieHUs

Ha npakTrke MOXeT BO3HUKHYTb HECKOJIBKO CJy4yaeB Pa3BUTHSA
JaHHoro npouecca (Pur 52): - cucteMa perucTpupyeT OTKJIOHEHUE U
BbIJJACT OJ/IHOPA30BO€ BO3/IEMCTBUE YMEPEHHOW CHJIbl; CHUCTeMa
BBIIACT KOPOTKOE BO3JEHCTBHE U ellle HeCKOJbKO MaJsIbIX KOTOpPbIE
CYMMHUPYET; CUCTeMa PEe3KO pearupyeT Ha OTKJIOHEHHS, IIOTOM JaeT
yMepeHHOe BO3JIeUCTBHE W HECKOJIbKO MaJIbIX HWHTErpUPYIOINX

BO3/eHCTBU.
YnpaBneHue
2,5
2
15 AN — —_—
g - —ut
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- —|
s | /ﬁ
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2 4 4 M Yo 12
-0,5
t
®ur 52 ynpaBasomui curHan
B 3aBHUCHUMOCTb OT  JlaHHOH CUCTEMBI, CHJIBI u

nIPpOAO/IKUTEJIbHOCTU 3TUX BO3L[eI>iCTBPII>i U BEJIMYUHbI OTKJ/IOHEHHA
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MOXHO JOCTUTHYT HECKOJbKO pe3yabTaToB @ur 53. CambiM
OPUATHBIM  pe3yJbTaTOM  fABJAETCS  IOCTelleHHOe  3aMeTHOe
NOJTATMBAaHUE CUCTEMBI K ’KeJlaeMOMYy pe3yJ/bTaTy. MeHee xopoluii
pe3y/ibTaT — JOCTHXKEHHe LeJIM ¢ HeGOJIbLIMMM KoslebGaHusaMHU. Kak
MpaBUJIO 3THU KoJiebGaHUS TPeOyrT 60Jibllle 3aTpaT 3HEPTrUu H/uiu
MOTYT NPUBECTH K HApPYLIEHHI0 YCTOMYMBOCTH CHUCTEMBI. B ciyuae,
YTO BO3JE€HCTBUA ObLIM He JOCTAaTOYHBIMH, MOXKET MOATATMBaHHUE
poJ0/KAThCs OYEHb JIOJITO U He NMpPUHECTH pe3ysbTaTa. CaMblil He
npueMJIeMbIH pe3y/bTaT — CAUUIKOM 60JIbLIOe BO36YX/AeHHEe CUCTEMBI
Y HapylleHHe ee YCTOMYUBOCTH.

PesynbTaTr

12 H\

’ \\ ~N

o6 | WV — —
0:4 "A,/ ]/ —y3

t - BpeMa

dur 53 pe3yabTaT CUCTEMBI

OcHOBHOUM 3aZjauell TeEOpHUM YNpaBJEeHHUS SABASETCI MHOAGOD
€aMOT0 yZa4yHOTO BO3/IeMCTBUSA Ha JaHHYI0 cucTeMy. EcTecTBeHHO TyT
NpUBEJEHBbI CaMble MPOCTbIE IPUMEPBI BO3JeWCTBHSA HA CUCTEMY U ee
peakuuu. B TexHHKe cyLleCcTBYeT OrpOMHOE KOJIMYECTBO NPHUEMOB
nos6opa NpaBUJBHOIO  BO3AEHCTBUS C  IieJb  COXpaHEHHs
YCTOMYMBOCTH W JOCTM>KEeHMs Lesed. YacTo ciaydaeTcss YTO MBI
JIOCTUTAaeM JIMIIb TEPBYK YacTb - YCTOWYHMBOCTb M JIUIIb IOTOM
cTapaeMcss He MHOTO HW3MEHHTh [eJb MW JOCTHYb JIMIIb
MOAUPUIVPOBAHHYIO LieJIb.
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3.9.2 CpaBHeHMe npoiecca 06y4yeHUs1 U TEXHUYECKOro nmpoiecca

B faHHOM cTaTu mocTaBJjieHa 3aZlaya CpaBHEHUH TeXHUYECKOH U
obuiecTBeHHOH cucTeMbl (Pur 54) ¢ nesblo yaydlieHUs: HOHUMaHUs U
NOBBILIEHUSI KadecTBa IPOLeccOB o00ydyeHUss. MHOrve MOMEHTHI
OYEBU/IHBI.

vl Ve

¥

dur 54 ynpasJieHue NPOLECCOM 00yYeHHUs

U - yuuTesnb; S - CTYAEHT; W — IIeJib 00y4eHHs]; ¥ — Pe3yJIbTaThl
00y4YeHUsI; € - OTKJIOHeHUe; V1 — BJMSIHHME CpeJibl Ha yUUTeJs; V2 -
BJUSIHUE CpeJibl Ha CTyJeHTa; ul - yhpaBjeHUe [esTelbHOCTH
CTyJleHTa

Ha ocHOBe cxeMbl MOHATHO YTO pacCMaTPUBaeMble€ CHCTEMBI
noxoxe. Bompoc COCTOUT JMIIbL B OMNpejeJeHUd MPaBUIbHOTO
M0/IX0/1a K 06Y4YEHUI0

B nmporecce 06yyeHusl B KaUeCTBe U3MepeHHUs COCTOSIHUS 3HAHUS
MOXXHO NPUMEHUTb U HabJIOJeHHEe 3a peaklLUed CTYJEeHTOB Ha
JIEKIUU /ypoKax/ W MOXXHO TOXe BBbIOpPATh OJHO BO3JeHCTBHE Ha
CTY[IEeHTOB - KOHTPOJIbHYI0 paboTy C [eJbl0 CTHUMYJUPOBATb U
ONpese/IUTh YPOBEHb HX 3HAaHUW. MOXKHO TakKXke [esaTb OJHY
60JIbLIYI0 pabOTy U HECKOJIbKO MaJjleHbKUX WJM JAaxe 3aJaTb OJHO
6oJsibllIOe 33JjlaHue. HECKOJbKO MeHblle U/WIM IepuojuyecKu
OPUMEHATh LeJyl IIKajJy MPOBEPOYHbIX U CTUMYJIUPYIOIIUX
MHCTPYMEHTOB.

HpI/I 3TOM TaKXe HeO6XOﬂI/IMO y4ecCTb, KaK U B TeXHUYEeCKOHN
cucreme, BEJINYHUHY. HalipaBJIeHUE u 4acCToTy NpHUMEHEeHHA
BbI6paHHbIX CTUMYJIOB. Hel'[paBI/IfIbeI HOL[60p JAaHHbIX 3JIEMEHTOB
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MOXET HMeTb KaTacTpoduyeckhe mnocaefcTBUs. CIMILIKOM MHOTO
NPOBEPOK, 3aJJaHUH, TeCTOB, Ipe3eHTalMH Pa3/IMYHbIX KOHCYJIbTAllMH
MOXEeT HpPUBECTH K IepeyTOMJEHHI0 CTyAeHTa, HHOrja H
npenojaBaTessi U pacnajy cUcTeMbl. B koHLe cemecTpa / yuyeGHOro
rosa/ Bce HACTOJIbKO YCTaJIble, YTO XOTAT OBICTPO U36ABUTCS OT BCETO
YTO ZIa’Ke U He HY)KEeH pe3yJIbTar.

3.9.3 O6paTHas CBA3b B IpoLecce 00yYeHMs

[Ipouecc o6y4yeHUs € ero y4acTHUKaMHy, L|eJbI0 U CIOCO6aMH HUX
JIOCTHKEHHNA MOKHO IIpUpaBHUBATb, c onpezie/leHHbIMU
YOpOLIEHUSAMM K TeXHUYeCKOU cucteMe ynpabjeHUs. OCHOBHOU
TEMOU SIBJIsIETCS PACKpbITHE BONpOCa O CO3/aHUMU OOpaTHOM CBSA3H,
OLleHKe YCTOMYMBOCTHU €ee MCIO0Jb30BaHUA U TEXHUYECKUX CPEJICTB ee
peannsaluu.

OZHOUM M3 OCHOBHBIX 33J]a4 yIpPaBJIeHUsI NPOLLECCAMU SIBJISIETCS
co3llaHWe TPaBUJIbHOW 06paTHOHW CBsS3HM, KOTOpash MO3BOJISET
yIpaBJsieMyl0 CHCTEMY He TOJIbKO IMOJJep>XUBaTh B yCTOHYHBOM
COCTOSIHMH, a TaKXe JOCTUTaTh KeJaeMoro pe3ysabTaTy. B TexHUKe
pa3paboTaHbl pasIMYHble TMOAXOJbl CO3AaHHUA 3PPEeKTUBHOU
06paTHOM CBSI3U KaK [AJs1 JMHEHHbIX TaK U HEJUHEWHBIX CHUCTEM.
[Tpouiecc 06y4yeHUs1 HaMpaBJIeH Ha IOCTKEHKE ONpe/ieJIeHHbBIX Liesen,
KOTOpble HEOOXOJJUMO [OCTHYb B 33JlaHHble CpPoKU. [loaToMy u Ha
polecc 00y4eHUsI MOKHO CMOTPETh KaK Ha CUCTEeMY, KOTOpasi UMeeT
MHOTHE 00IIMe XapaKTePUCTUKH C TEXHUYECKUMHU CUCTEMaMHU.

Llesiblo JaHHOW YaCTH SIBJSIETCS PACKpbITHE NMOHATHUS oOpaTHast
CBSI3b B IIpoliecce OOy4YeHHs U ee peasu3aliusi C UCIOJb30BaHUEM
COBpPEMEHHBIX MHGOPMaIMOHHBIX U KOMMYHHUKAIIMOHHbBIX
TEXHOJIOTUH.

O6paTHy10 cBA3b B Npolecce 06yYyeHHs] MOXKHO pacCMaTpUBaTh C
Pa3/IMYHBbIX CTOPOH W [JI1 ee pa3ZiejieHHs MPUHUMAIOT pa3JInyHble
kputepuu. Ha pucynke /dur 55/ npuBesieHHass CTPYKTypa
paszeseHus 06paTHOM CBsI3U U B Tabuule /Pur 56/ 5: [IpuMeHeHUe
WUT pns co3panus o6paTHOH CBsI3M,/ BO3MOXHOCTH €€ peaju3aliu.
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EPHT 8pInL
PATEETEHHA
ofpaTHOE cEATH.

CKOPOCTE

= OpMA
obparHoi cEAH bop

HA CTEHHEH VI 0BEHE
mpomecca VI AET EXHA |

CAMOTp OBEPE =
HEeNPEeREEHA L CTYABHT cymenTa KO OTKEE T8CT

A ARTHYE CKHE
TECT

CAMOTIH OB EpKa

= KA 08 34 HATHE
TP e O ABAT BT

= T ETIOA OB AT EME | =t

— —

CTYAEHT
2-3pazas kadeapa |, UPOBEpAEMBIN || | EOHTQONBEEIE
CEMECTER TI)ETIOf BB AT ETE EONpOCE

| daxymrer/ymme | |
POHTTET |

—‘ GAKFIETET b= 3XDaMEH ‘

dur 55 Kpurepus pa3geneHus 06paTHON CBBA3U

e 1-2F cemeoTep radegpa ‘ = COUMHEHHE ‘

nprMeHeHne LMS apyrme npUKNaaHble
nporpamMmel

¢opma TecT |uaT |chopy |kopoTku |dait [TabnuuHa [TekcToBas [npeseH
M i TekcT a nporpaMM [Tauua
nporpamMm |a
a

AMAEKTHYHECKMA  TecT|x X X
B KOHUE ceMWHapa

MPOMENYTOUHbIE X X X

TECTbI

KOHTPOMbHbIE X X X X

BONpocs

aHanus X
AUCKYCCHA X X X
COUNHEHMWE X X X
TECT €  OTKPbLITBIMK|X X X X
BOMpocamu

Kkypcosas paboTa X X X

33aKNKYHUTENBHBIA
3K3amMeH

®ur 56 [Ipumenenue UT a5 co3ganms o6paTHOM CBS3U
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Jns  peanusauuu  pa3jdyHbIX  GOpPM  HPOBEPKU 3HAHUH,
CTUMYJIMPOBAaHUA CTYJAEHTa, Mpe3eHTAallMu pe3yJbTaTOB TpYyJa,
obMeHa ONBITOM M [JpPYTUX, MOXHO MCIOJb30BaTh pa3JU4YHbIE
CpeACTBAa — B TOM 4HCJe MHPOpPMALMOHHbIE U KOMMYHHUKallMOHHbIE
TEXHOJIOTUU Ha 6a3e BBIYUCIAUTENTbHON TEXHUKHU.

W B maHHOM cjyyae HEOGXOJUMO HMETb BBUY, YTO CJIHUIIKOM
4YacToe MCIO0JIb30BaHUE TPOBEPOYHBIX TEXHOJIOTHH He Bcerja
NPUHOCHUT OXHUJlaeMbli pe3yabTtatT (Pur 57).

Y

\

%\

dur 57 BiusiHUe 06'bEKTOB YIIpaBJeHUsI HA KOHEYHbIN pe3yIbTaT

Ha nepBoM pucyHKe BU/IHO ONTHMaJbHBIM 060p IPOBEPOYHBIX
W CTUMYJHUPYIOLIUX 3JeMeHTOB. BTOpoll pHUCYHOK mpejcTaBJsieT
CJIMLIKOM JJOBEPYHBOE OTHOILIEHHUE K CTYAeHTY. CieayIomuii AB/seTcs
NpuUMepoM  GOJIBLIOrO  KOJMYeCTBAa  BBEJEHHBIX  3JIEMEHTOB.
WHTepecHbI MOC/AeJHUIH BapUaHT — KOT/la B HavyaJjle MpenoiaBaTesb
MOJIHBIA 3HEPrUU JAaeT OAHO 3aJaHue 3a ApyruM. Korga BUAUT, 4TO
CTYZEHTBl pabOTalOT OH YCIOKAUBAETCs a CTYAEHThl CO BpeMeHeEM
Takxke. K 3k3aMeHOM NpUXOJAT He 0YeHb OATOTOBJEHHBIMHU.
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3.9.4 Cnoco6 moaGopa ONTHMAJILHOTO KOJHMYECTBA 3JIEMEHTOB
06paTHOI CBSA3U

Kaxgas [edATelbHOCTh 4esiOBeKa JOJDKHA ObITh peasrd30BaHa
ONTUMAJIbHBIMU 3aTpaTaMM TpyjAa. Eciu miockocTe MojA KpUBOH
CYUTAThb 3KBUBAJEHTOM pabOThl, KOTOPYK OTBEJ CTYLEHT, TO
HeoOXOJUMO €ro MOTHBHUPOBAaTb TaK, YTOOBI €ro 3aTpaThbl ObLIX
MUHHMaJbHbIMU. He Hazo 3aZiaBaTb MHOTO, HO TaKXe HaJ|0 33a/1aBaTh
TaKHe 33a/laHUs], TeCTbl U HCIO0JIb30BaTh COBpeMeHHblE HHCTPYMEHTHI
/4aT, ¢opyM, npe3deHTauuy, QopMaTHUBHOe  TeCTUPOBAHUE
KOMIBIOTEPHBIMU aBTOMAaTHYECKMMH CHUCTEMaMH U T.I. / 4YTOGHI
IJIOA/b MOJ KPUBOW Oblla MHHHMMaJbHOH, HO CTYAEHT J0J/DKEH
JOCTUTHYTb TPeOYyeMOoTro pe3ybTaTa.

[ ompezieseHUsl KOJMYEeCTBA M COPTHMEHTA OTZE/bHBIX
3JIEMEHTOB HeO6XOJUMO OIpeJeJUTb YJy4lleHHe pe3y/bTaToB
CTYZAEeHTa OT IPUMeHeHUs] CTUMYIupytollero ajseMenTa(®ur 58).

[IpeAnosIOXKUM, YTO JAJis TOrO 4YTOOBI CJeJaTh 3aJJaHHe WU
HPUTOTOBUTBCS K IPOBEPKE HAZI0 3aTPATUTh ONpeJie/ieHHOe BpeMs U
Mbl HEMHOTO MTOBBICKM YPOBEHb 3HAHUH.

i~

dyl dy2

dt

®ur 58 npupalieHue 3HaHUH 110 BpeMeHHU

Eciv npoBoguT 60JbLIOE KOJHYECTBO ONBITOB TO MOXHO
HOJYYUTb QYHKLHIO P.
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P = f(dt.dyl.dy2)

Pe3y/ibTaThl ONBITOB MOTYT GbITh IPHUBE/I€HbI B TabJIM1e

prvok SV stl | st2 sti stn | Pi
kratky DT p1,1

férum

chat

DT

pi,J

seminarna praca

ﬂﬂﬂ pacdeTa 3HAYEeHUH BJIMSHUSA JAAaHHOI'O 3JIEMEHTa Ha
KOHEYHbIN pe3yabTaT MOXXHO IPUMEHUTDb YpABHEHHE

P - ipij , v B :mod(p,-_j),
-

KZe i - KoapdUIMeHT 3/ieMeHTa
j — HOMep CTyZeHTa
N - KOJINYEeCTBO CTYJJEHTOB

[locnre mnop6opa 3HauyeHHM P MoxHO mojo6paTh Takoe
MHOXXECTBO CTUMYJIMPYIOLIMX 3JIEMEHTOB B TAKOM KOJINYECTBE YTOObI
JIOCTHYb 33/IaHHOH LIeJM C ONITUMAaJIbHBIMU 3aTpaTamMu (Pur 59).

3.9.5 3ak/si0ueHue

B maHHOW CTaTH paccMOTpeHbl HEKOTOpblE acHeKThl Mmoja6opa
06paTHON CBsI3M MEXJy CTYJEeHTOM M IMpenojaBaTesieM, KOTOpble
MO3BOJISIOT 3QPEKTUBHO paboTaTh C IeJbl0 JIOCTHYh B3aUMHO
NMpUeMJIEMbIX pe3y/abTaToB. [[puMeHeHre HEKOTOPBIX UeH C Teopuu
yIpaBJ/ieHUs] TEXHUYECKUMH CUCTEMaMHU I03BOJISIET COKPATUTb BpPeEMs
IJIST  T0OKasaTeJbCTBa MX pa6oTbl. HampuMep u ToJioKeHHE O
MHUHHUMyMe IJIOCKOCTH MOJ, KPUBOH yIpaBJeHHs yKe J0Ka3aHO a

221



neJaroroM Heo6X0JUMO JIMIIb ONpeJeJUTh NpUpalleHdue s
KaX/J0T0 UCI0JIb3yeMOro 3jieMeHTa 06paTHOH CBS3U.

3

1 1 1 1 S [

dur 59 cocrasiienue rpaduka ynpapaeHUs

Tak Kak [0 BbINOJIHEHUS 3TOM 3aZayd Heo6X0JMMO 60JbIIOe
KOJINYEeCTBO  ONBITOB, TO JJs  peajd3alud  HeoOX0AMMO
COTPYAHHWYECTBO MHOTMX IpenojaBaTesiell B MHOIMX CTpaHax cC
NpUMeHeHHEeM COBpeMeHHbIX TexHooruil. TakumMu moryT ctatb GRID
uau CLOUDE TexHoJiorMU Ha KOTOPBIX OYAYT TeCTUPYIOIlee CUCTEMBI,
OyayT mpoxoAUT paboune Qopa, dYaThl MEXAY CTyAEHTaMH,
pe3yJIbTaThl ONBITOB, y4eOHbIe MaTePHAJIbI U T.II.

[losToMy OBl XOTes Tmepes] YYaCTHUKAaMH MOCTAaBUTb 33Jady
CO3JJaHHUSl METOAWKHU MCIO0JIb30BaHUA JaHHBIX TEXHOJOTUH [Js
NOBbIIIEHUs] KayecTBa 06pa3oBaHUsl C co3jaHueM 3(deKTUBHOHU
06paTHOM CBAI3U.

3.10 LMS cucuemMsbl 1 BO3MO>KHOCTH UX UCIIOJIb30BaHUSA
O6y4eHue - Learning

[Ipuo6GpeTeHre ¥ MOHUMaHWe 3HAaHUW U MHPOpPMaALUK, KOTOpbIE
MOTYT NPUBECTU K YJy4YLIeHUI0 WJU U3MeHeHUH B OpraHHU3aluu.
[IpuMepbl  [eATeNbHOCTH BKJ/IKOYAOT O0O0y4yeHHe OpraHUsaluu
OeHYMapKHUHI/CKaMbsi 00y4eHHs], BHYTPEHHUX M BHEIIHHUX OLIEHOK
U/WIKM ayJUTOB U XOpOIleld MpaKTUKH. [[puMepbl HHAUBU/YATBHOTO
06y4eHHsI BKJIIOYAIOT B Ce651 MOATOTOBKY U TPEHHUPOBKY.
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% Yye6GHas cpeja - Learning environment
Oxpyxarwolasi cpefla B TedeHHe paboyero coobLIecTBa, B
KOTOPOM 00y4eHHe MPOBOAUTCA MNyTeM INPHUOOpeTEeHUs
3HAHHUH, COBMECTHOIO  HCIOJIb30BaHUA U 0OOMEHa,
06CyXieHHS XOpollel MPaKTUKHU.

7
*

Ob6yu4aromasicsi opraHusanus - Learning organisation
Opranusanus, rfAe JIIOAM TOCTOSSHHO pacClIMPAIOT CBOM
NOoTeHIMa/]l [0 peaU3allM HeOOXOJUMBIX pe3y/bTaTOB B
peasn3aliid HOBBIX M 3KCHNAHCHUBHBIX MOJeJied MbIIJIeHus,
rae KOJIJIEKTUBHOE CTpeMJIeHHe yCTaHaBJIMBAETCA
fecIIaTHO, U TZie JII0JY [TOCTOSSHHO y4YaTcs B KOHTEKCTe Beel
OpraHusanuu.

elLearning 2.0

yuactue obyyalowmxcs
1 633 yuebHbIX MaTepuanos

HIOBOrO COTPYAHMuECTBA
Byvatowymuca

) (informal) o6yuenmns

3.10.1 UccneaoBaHue ucnosibzoBaHusa LMS Moodle B nmponecce
oGy4yeHUs

B HacTosuee BpeMs MHOrMe IpenojaBaTeJd U CTYJEHTHI
roBOpsIT 06 3JIEKTPOHHOM 0OOy4eHUH - e-learning. MHoro pa3 pedb
UJET JULb 00 3IeKTPOHHOM XpaHEeHUH Y4e6GHOI0 TEKCTa WU APYTHUX
MaTepUasyoB TNpPHUMEHSEMbIX B Ipolecce 0OOyYeHUs. IJIEKTPOHHOE
ob6y4yeHHe J0JKHO COZEepKaThb 3JeKTPOHHbIE yueGHble MaTepUaslbl U
MEeTOAUKY aHajJu3a JOCTUTHYTBIX pe3yJbTaTOB, yIpaBJjeHHe
npoleccoM o6yyeHHs] Ha OCHOBe JIOCTUTHYTBIX pe3yJbTaToB. B ctaTtu

223



paccMoTpeHbl BbIOpaHHBIE BOMPOCHI MPUMeHeHUsT UHPOPMALMOHHbBIX
TeXHOJIOTMH. B  HalleM yHUBepcuTeTe ObLJIO  peajU30BaHO
ucciejoBaHUe BJIUSIHUS BHeJpeHUs MOCTOSSHHOM 0OpaTHOM CBSA3U C
npuMeHeHueM LMS Moodle. B 3Toii cTaTbe Mbl XOTHM NOCTaBHUTb
HECKOJIbKO BOIPOCOB HaNpaBJEHHBIX Ha yJy4lleHHe KadecTBa
06pa3oBaHUS.

3.10.2 OnucaHue IKCIepUMEeHTa

B npouecce nccnenoBanua npuHaao ydyactue 430 cTyseHTOB Ha
npotsbkeHuu 2 et 2009/2010 u 2010/2011. B TeyeHue Kaxkaoro
ceMecTpa CTyZeHThI ¢ npuMeHeHreM LMS Moodle pemasy HeCKOJbKO
33/IaHUM PasJUYHOTO THUma. Heo6XoAMMO CcKa3aTb, YTO KaXK/bIH
CTYAEHT pella 3aJlaqy, KacawIluecs Pas3JuIHbIX NPeANpUITHNA WU
opraHusanuil. IlepBbIM 3ajaHuWeM OblIO BbIOpaTh, NPUAYMaThb
OpraHM3alyIo, [Js KOTOpoW OyJeT co3jaBaTh 6a3y JAaHHbIX. Ha
pucyHkax (Pur 60, dur 61) npuBefeHHble pe3yabTaThl JOCTUTHYThIE
CTyJleHTaMH{ B TeYyeHHEe yKAa3aHHOro BpeMeHHU. 3a KaxJoe 3ajaHue
CTYJIEHT MOeT IOJy4YUTb Pa3/JIMYHOe KOJUYECTBO OYKOB. B mponecce
aHaJIN3a JOCTUTHYTHIX Pe3yJIbTaTOB BCe 3HAYEHHUs ObLIU MepeBe/leHbl
B OTHOCUTeJIbHble eAUHUIbI B UHTepBaje 0-1.0 - Bce 3HauYeHUA
NOJYYeHHBbIX pe3yJbTaTOB K O6e3pasMepHbIM BeJHUYUHaM, TakuM
06pa3oM, Mbl He paccMaTpUBaJM KOJHUYECTBO OYKOB, a YCIEIHOCTb
peueHus Kaxzgoro 3aganus (dur 62, dur 63).

A B c D E E G H I J K L M
[Kistné  Priezvisko Zadanie: _ Zadanie:  Zadane.  Zadame:  Zadanie:  Zadanie: [Zadanie:  Zadanie:  Zadanie:  Zadane:  Spolu
meno Popis Tvoba  Nomalizaci Tvorba  Tvorba  Tvorba  Krdtky  Tvorba Projekt - VioZte

organizicie jednoduchy a- - zikladnych jednoduchy zloZitejich |ditakticky  datovej pismenns  riedenie a
podniku, chentit- Maximum: etit- prava ch dotazov-dotazov- itest-3  kocky-  forma-  vjsledok
innosti, pre Maximum: 10 existujicich Maximum:  Maximum: {ovorené  Maximum:  dialkariv  zadania pri
Ktord 10 entit - 10 10 otazky- 15 SENICI - dstnom
Wivirame Maximum Maximum Maximum: ~ odovzdavani-
bzu dat - 10 10 10 dialkari
Maximum SENICA -
Maximum
~J15 Ej

1 = =
214[zuzana  Kuckova
215[Jarka  Pekovd
216|Veronika Vargové
217|Gabriela  Zehnalkovz
218|Andrea  Bodnrové
219|Martin ~ Gallo
228|Sandra Brselova
229|Rensta  Jankovichc-
230|natalia  petrikova
231[Stanislav Holicky
232|LukaS  Koporec
23R INatalia Pétanmva

[T A )
ww
laieslain!
4
P w w4
DOO®DND©wNND©
o

DNo o~
AN ww

P T T PSRN I
PR
>

SIS

1
2
1
1
El

DWW

®ur 60 Pe3ynbTaThbl JOCTUTHYTHIE cTyAeHTamMu 2009/2010
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Krstné  Priezvisko Zadanie: Zadanie: Zadanie: Zadanie: Zadanie: Zadanie: Zadanie: Zadanie: Zadanie: Zadanie: Spolu
meno Popis Tvorba Normalizaci Tvorba Tvorba Tvorba Krétky Tvorba Projekt - VioZte

a- - j zlozitejich  ditakticky ~ datovej pismenna  rieSenie a
podniku, chentit- Maximum: etit- Uprava ch dotazov- dotazov- test-3  kocky-  forma-  wsledok
innosti, pre Maximum: 10 existujicich Maximum: Maximum: orvorené  Maximum:  dialkariv  zadania pri
Ktord 10 entit - 10 10 otizky- 15 SENICI - dstnom
wivirame Maximum: Maximum: Maximum: ~ odovzdavani-
bézu dt - 10 10 10 dialkari
Maximum: SENICA -
10 Maximum:
& = & & & = & & & = &1 £ £
Jana  Alexanderi 9 7 8 10 10 10 3- 10 15 82
LubomiraAlmassyo 5 8 6 6 5 3 6- 5 7 51
Nikoleta  AndrSiové 7 8 9 10 6 8 5 10 7 8 8
Juraj  Balogh 7 7 7 8 7 8- 8 8 12 72
Dusan  Banik 5 8 7 9 8 9 6 1 8 15 95,33
Jana  Bekova 9 10 8 7 8 5 3 11 9 15 85
Rudolf  Belis 6 9 1 9 10 10 7 14 7 12 85
Martin  Benkovi 10 10 8 10 6 5 2 12 6 13 82
Andrea  Blahova 10 10 10 7 10 10 10 14 10 13 104
Andrea  Briedikova 10 10 10 10 10 10 10 15 10 15 110

a
poemer  pram_u

dur 62 OTHOCUTEIbHOE 3HaYEHUe JOCTUTHYThIX pe3yabTaToB 2009/2010

BriocnencTBUM GbLIM pacCYMTaHbl OCHOBHBIE CTAaTUCTHYECKHUE
napamMeTpbl  INOJIy4eHHbIX pe3yJbTaTOB B  3aBUCHUMOCTH  OT
NOpsIAKOBOTO  HOMepa 3ajaHus. B  KkauyecTBe wucCiaeAyeMbIX
NapaMeTpOB MPUBEJEHO KOJUYECTBO CTYAEHTOB PEIIAIIUX JaHHOE
3a/jlaHue, CpeJiHee 3HaYeHHe JJOCTUTHYThIX pe3yIbTaTOB, OTKJIOHEHHE
K03QPUIUEHT KOppeNsiMKM C OOIIMM 3HAaYeHHEM JOCTHUTHYTOIO
pesyaptaTa (Pur 63, dur 64). I'padudeckoe oToOGpakeHUe
MOJIyYeHHBIX pe3yJIbTaTOB NpUBeJeHHbIe HAa pucyHKax (Pur 65, dur
66).

B mnpouecce wucciaeoBaHMN ObLIM PaCcCYUTAHbl 3aBUCUMOCTHU
MOJIy4eHHBbIX pe3y/JbTaTOB M JOCTUTHYTOH OIlEHKH Ha 3K3aMeHe.
[lpegnosaraeM, 4YTOo 4YeM OoOJiblIe JOCTUTHYTBIA pe3yJbTaT -
OTHOCHUTEJIbHOE 3HaUYeHHe, TEM JIy4llle OlleHKa I0JIyyeHa Ha 9K3aMeHe
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(®ur 67, dur 68). BeMUNHbI JOCTUTHYTHIX pe3y/IbTaTOB CTYJEHTOB
ObLIM MOJyYyeHbl M3 MHOOPMALMOHHOH CUCTEMbl JKOHOMHYECKOTO
yHUBepcuTeTa B bpaTuciase.

= e

Hové Urparast kot T vtk peacommy Preges
ins Vs paeay - I 0m

Trorba Toorbs.
zékdadnje jednoduch ZioZiejch dtaiaicky ditow)
Job  dotazov- tost-3 :

onorens

ST 00T
0866667 0086567

14 ou
10333 0,103

o8 1 068
0533333
0466667 0,58

08
08
08

®dur 63 OTHOCUTEbHOE 3HAaUYEHHE JOCTUTHYThIX pe3yibTaToB 2010/2011

max 10 10 10 10 10 10 10 15 10 15 110,00
pocet 7 2607 260" 260" 260" 260" 260" 260" 260" 2607 260" 260,00
spolu r 30" 337 107 327 20" 297 71”7 297 117 547 140,39
priemer U onl 013 004" 0127 0.08” 0.1] 0277 011”7 043" 0217 054
priememna odchylka 7 0057 006" 000" 005" 001" 0,047 0157 0037 0277 0307 007
koef korelacie s celkowm " 099”7 098" 1,007 098" 099" 099" 088" 1,00” 08" 095" 100

poctom

®dur 64 PacyeT 0OCHOBHBIX CTATUCTHYECKUX MapaMeTpoB 2009/2010

max 10 10 10 10 10 10 10 15 10 15 10
pocet 71687 168" 1687 168" 168" 168" 168" 1687 1687 168”7 168
spolu 138 1457 126" 1237 1217 1207 327 1277 1307 1297 121
priemer 7 082" 08 0757 0737 072" 071" 019" 075" 077" o077’ 072
priemema odchylka 70167 0157 0147 0197 0277 023" 024" 0217 014” 0177 o011
koef korelacie s celkoym ” 0,607 0,667 070" 054" 065" 065" 0397 071" 063" 038" 1,00
poctom

dur 65 PacueT 0CHOBHBIX CTaTUCTUYECKUX NapameTpoB 2010/2011

045
0,40
035
030
025
0,20
015
0,10 +—]
0,05
0,00

1 2 3 a s 3 7 8 B 10

s priemer W priemernaodchylka  ——Polynomicky (priemer)  —— Polynomicky (priemernaodchylka)

dur 66 3aBUCUMOCTb CpeJlHETO 3HAYEeHUs] pe3y/JbTaTOB M OTKJOHEHUH
2009/2010 ot nopska 3aiaHUsA
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m——priemer M p ——Poly i (priemer) = =

dur 67 3aBUCUMOCTb CpeJHEro 3HA4YeHUs pe3yJbTaTOB M OTKJIOHEHUH
2010/2011 oT nopsifika 3aiaHUs

Celkom Celkom

02
0,195
019
0,185
018
0,175 = Celkom
017

I Priem

0165 i _::r?er:

0,16

0,155

015 + T T T

A B C D E X A B C D E X
| |

dur 68 3aBUCUMOCTb dur 69 3aBUCHUMOCTb
JIOCTUTHYTBIX ~ Pe3yJbTaTOB MU JIOCTUTHYTBIX ~ Pe3yJbTaTOB MU
nosiyueHHoH oneHky 2009/2010 nosiydeHHo# onenky 2010/2011

3.10.3 Pe3ysibTaThl MCCIE0BaHUA

Ha ocHOBe mpoBe/leHHbIX WCCJIEJOBAaHUH MOXHO CO3/aTh
HECKOJIbKO THII0Te3, KOTOpPble MOTYT MMETh BJMSIHME Ha pa3BUTHE
HOBBIX METOJI0B NpPUMeHEeHUs WHQPOPMAIMOHHBIX TEXHOJIOTUNH B
nporuecce o6ydeHusi. M3 MOJydeHHBIX pe3yJbTaTOB  MOXKEM
npejnoJsiaraTb, 4To B Ipoliecce o0y4eHUs MepBble 33/laHUsl BEAYT K
YJY4IIEHUIO Pe3yJIbTATOB 00yYeHHs], HO JlaJibHel1Iee 3aJJaHUs] UMEIOT
0oJiee HU3KHEe pe3yJIbTAaThbl U TaKXKe YBeJUYHUBAETCS OTKJIOHEHHE
JIOCTUTHYTBIX Pe3yJIbTATOB OT CPeJHEro 3HauYeHHUsl. ITO HPUBOJHUT K
NpeJNOoIOKEHNI0, YTO HEOOX0JMMO HaWTH KJIIOY AJs1 OonpejeeHus
ONTHMAaJIBHOT'O KOJIMYECTBA 33/laHUH.
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[Ipu paccMOTpeHUM 3aBUCUMOCTEN JOCTUTHYTBIX Pe3yJIbTATOB B
LMS u Ha »3K3aMeHe MOXHO IpeAloJaraTb, 4YTO [JOCTUTHYThle
pe3yJibTaTbl fABJSAIOTCA XOPOUIMM OCHOBaHUEM [JJif [JOCTUXKEHUA
XOpOLIMX pe3yJbTaTOB Ha Bonpocbl  BbI3bIBAIOT
HEKOTOpble MOBBILIEHUS KOJIMYecTBa O4koB B LMS cucreme, HoO

JK3aMeHax.

HU3KUH pe3yJbTaT Ha 3K3aMeHe. Takoe siBJeHHME MOXeET ObIThb
BbI3BaHO NOBBIIIEHHONW CaMOyBePEHHOCTBIO CTYeHTOB. B cieayomem
roAy CTYJEeHTbl ObLIM NpeAynpexJeHbl, YTO, HECMOTPsI Ha XOpOIlHe
pe3yJibTaTbl HEOOXOJHMMO YJeJIUTh BHUMaHHe W NOJArOTOBKe Iepej
3K3aMeHOM. JTO IPHUBEJIO K YJYUYLIeHHIO yCIIeBaeMOCTH CTYAEeHTOB U
MOXHO Ha0J/I0AaTb BbICIIMHA KO3QQUIMEHT KOPPEeNsLUU MEeXAy
3aKJIDYUTEJBHOU OLleHKOU U JOCTUTHY TBIMU pe3yJibTaTaMHU.

0,90 1,20
P
0,80
pd 1,00
0,70 \ f
0,60 AN 0,80
0,50 -
’ J/ 0,60
0,40
' | £ \
0,30 0,40
0,20 0,20
0,10
0,00 0,00
34567 8 91011 1234567 891011
et priemér >0 m— priemer >0
s pocet >0Orel m pocet >Orel
== =Poly. (priemer >0) = == Poly. (priemer >0)

Paly. (pocet >0rel) m—Poly. (pocet >0rel)
3aBMcHMOCTE AOCTMIHYTOrO | 3aBMCMMOCTE AOCTMIHYTOrD pe3ynbTaTy
pe3ynbTaTa 0T KONMYeCTBa PelleHW | 0T Konu4YecTBa pelwenuii 2010/2011
2009/2010

®ur 70 3aBUCUMOTD JJOCTUTHYTOI0 pe3yJIbTaTy OT KOJIMYeCTBa pelleHuH

Ha ocHoBe pe3ysibTaTOB NpHUBeAeHHbIX Ha rpade (Pur 70), roe
1oKa3aHa BO3MO)KHasi 3aBUCHMOCThb JOCTHUTHYTBIX PE€3yJbTaTOB OT
KOJIMYEeCTBa pelIeHHH, MOXKHO BBICKA3aTb THIOTE3 00 YJy4IIeHHH
pe3yJIbTaTOB CTYJEHTOB B 3aBUCMMOCTH OT MOBBIIIEHUS] KOJMYECTBA
CTYZIl€HTOB pelIalolUX AaHHbIA THUI 33/1a4.
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3.10.4 BeiBo bl

[lpuMeHeHne HHGOPMAIIMOHHBIX TEXHOJIOTUA He SBJIseTCs
JOCTaTOYHbIM GaKTOM MOBBILIEHUS KayecTBa 06pa30BaHUs U YPOBHA
JOCTUTHYTBIX pe3yJbTaTOB CO CTOPOHBI CTYAeHTOB. [IpeanoJiaraem,
yTo UT MOryT OBITH XOpPOUIMM IMOMOIUIHUKOM, CMOTYT [OMOraTh B
mpoljecce TPoOBepPKU 3HAHUH, aBTOMAaTHU3ALUH BBIOPAHHBIX CIOCOGOB
KoHTpoJsiss. Takxke WT ™oryr mnoMmoraTb M B Ipolecce 0oJiee
WHJUBUJIyaJIbHOTO TMoAXoJa K o6ydeHuwo. IlpejmnosiaraeM, 4To
HeoOX0JUMO YAeJUTb HYKHOe BHHUMaHUe CO3JaHUID MeTOAUKHU
npuMmeHeHusi UT B o00y4yeHMH Ha OCHOBe IMPOBEJEHUS MHOTHUX
HUCCJIeOBAaHUM.

BeicTpoe  u3MepeHne U M3MeHHHe  KadyeBosmoxxHocTH
NOBBbILIEHHS] KayecTBa OOyYeHUs1 M IpaKTHUYecKHe U3MepeHUs
KayecTBa

3.11 BeicTpasi o6paTHasA CBA3b U MOTHBaL M

B HacTosIiee BpeMsi OHUM U3 CIOCO6OB MOBBILNIEHHUS KadyecTBa
nporecca o6y4eHus sBisieTcs npuMeHenue UT ¢ mesbio MOBbILIEHUS
MOTHUBaUuM cTyAeHTa. CyliecTBYyeT MHEHHUe, YTO MOJIOJble JIIOJU
HAaCTOJIbKO  yBJIeUeHHble  HOBBIMHU  TEXHOJOTUSIMH U  MX
BO3MOXXHOCTSIMH, UTO 6€e3 HUX He MBICJIAT CBOe cyllecTBoBaHHUe. Bce
HeobxoauMyr HHOOpPMAlLUI0 CTapalTCs HAWTU He TOJbKO B
CTaIlMOHAPHBIX HO U MOOUJIbHBIX NHQOPMAI[MOHHBIX TEXHOJIOTUSX. C
MOMOILbI0 JAaHHbIX TEXHOJIOTUH BeAYyT KOMMYHHUKALUI CTO CBOUMU
JPYy3bsIMU, UCHIOJIb3YIOT UX AJS1 TJIaTeXeH, NPoCayLIMBaHHe MY3bIKH,
NpefoCTaBAsAIT UHPOpPMALUIO IZle OHU HAXOJSATCS, CO3JAIT CBOU
KpYTH4 061LeHHUS U T.II.

JTo yBJIe4YeHHWe MMeeT U CBOM HeJocTaTKU. OHHM MOTyT HaUTH
KaKyl-TO UHOPMAIMIO HO He AyMarT no4yeMy 3T0 Tak. OHH yxe He
XOTSAT YTO TO IOMHUTB TeM OoJiee KakK 3To paboraeT. TakuM croco6om
OHU TepsAT BO3MOXXHOCTb CO3/]aTh YTO TO HOBOe. Ellle Xy>e cuTyanus
06CTOUT NpPU NPUMEHEHUU 3HAHUHM U3 OJHOM 06JIaCTH B APYIYIO, IpU
CO3/JJaHUM BBIBOJIOB M 00'bsICHEHUH Ha OCHOBE U3y4YeHHOI0 MaTepHaJa.
CaMbIii cTpaliHbIM Bonpoc Aad Hux — [loyemy? , Ha ocHoBe uyero? B
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nporecce 06y4eHHsT B 006J1aCTU TyMaHUTApPHBIX HAyK IMPOLECC
npoxoAuT elne xyke. CTyZeHTbl BblyyaT HECKOJbKO ¢pa3 WM
CKayaloT YTO TO JJI1 CO3JaHUs O0T4YeTa U Bce. Boob1ie UM He U3BECTHO
13 3a 4ero npousolles ToT GaKT U KaKHue MOXKHO cZielaTh BHIBOJDL.

Eme xye cuTyauuss Ha CcTpaHe npenogaBaress. OH yacTo
caesnaetr cebe TMpe3eHTAMI0O Ha OCHOBe HaWJeHbl MaTePHUaJIOB,
KoTOopass c060il mpejcTaBJjseT COOPKY OCHOBHBIX (aKTOB WJIHU
nepeBesieT B Npe3eHTALUI0 OCHOBHble (aKThl UM ONpeJieieHUs U3
y4ebHHKaA, KOTOpbIM HMMelT U cTyAeHTbl. CaM mponecc o6yyeHUs
CBOJIUTCS JIMIIBb K MPOCMOTPY AAHHOU NMpe3eHTalUH.

3.11.1 MoTtuBanuAa 4 6bICTpasi 06paTHasA CBA3b

B HacTosilee BpeMs, KOTZa CTUJIb )KU3HHU OIpeiesisieT MacCUBHOE
WCHO0JIb30BaHWE HWHPOPMAIMOHHBIX TEXHOJIOTUH, TOTJa SIBJSETCS
1[eJ1ec006pa3Ho AaHHble TEXHOJIOTHH UCIO0J1b30BaTh /I MOTHBAIUU
cTyneHTOB. TakKe IpeJjlaraeM HUCIOJIb30BaHWe JaHHOW TEeXHOJIOTUHU
B KadecTBe HHQOPMAIMOHHON CHUCTEMBI OTOGpaXKAWINEH Mepy
INOHUMaHHA HOBOTO MaTepHaJia.

fsledk
cigle fw/ odchylka fg/ Jriadiaci signd fv/ upsledky fy/

5l Léitel o — - student
(E i) metddy, materidly, pomdcky

—»

ciele /w/- uenn oby4denus; odchylka /e/ - orknonenue; ucitel -
npernojoBaTesb; riadiaci signal /v/ -ynpaBasitomuii curias; metody,
materidly, pomodcky -meTonbl, MaTepuasbl, nocobus; Student -
ctyaeHT; vysledky /y/- pe3yabrar.

Ha ocHoBe 0o61iell cxeMbl ynpaBieHUs JlesTeJbHOCTH CTYAEHT],
BeC IMKJ OGYyYeHHS COCTOUT U3 CJAEJYILIUX YacTel: ompejesieHUe
1leJIb 3aHSTHS, OLleHKa OTKJIOHEHUs1 3HAaHUH CTYJeHTa U TpeOyeMoro
NO3HAHMS, HA OCHOBE [JAaHHOIO OTKJOHEHHs IpenojaBaTesib
onpejesisieT METOJbl, MaTepuaJbl U HHCTPYMEHTHl O0O0y4eHHH,
KOTOPBIMU CTUMYJUPYET JeATeNbHOCTb CTyZAeHTa. [losydeHHBIH
pe3yJIbTaT CHOBA MPOBEPSIET C peAnoJaraeMou 1esbio 3aHATUH.
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B ciiyyae kjaccuueckoro 06y4eHUsl JJaHHas MPOBEpPKa MPOXOJUT
Ha OCHOBE HECKOJIbKUX BONPOCOB CO CTOPOHBI IMpenojaBaTesl.
WHorga Bcero suiib cBOAUTCA K (GoOpMaJbHOMY BoOmpocy - Bbl
noHuMaete? . OTBeT MOJIyYyaeT JIMUIb OT JABOUX-TPOUX CTYAEHTOB a
WHOT/Ia JIMIIb HAa OCHOBE BHELIHEro BU/A CTY/IeHTOB. [laxke 4acTo 3To
JIMIIb PUTOPUYECKUH Bompoc. Pelaroniyo poJjib B OCBOEHHU HOBBIX
MaTepuaJoB HUrpaeT crnocob CTUMynupoBaHus. HHorja B KOHIE
3aHATUNA MOXeT ObITh KOPOTKUH TECT, KOTOPbIM JIHIIb ONpeessT
HAaCKOJIbKO CTY/ZIeHThl 3allOMHMJIM HOBble cJ0Ba. CyllecTByeT MaJjio
npenojiaBaTeJsiei, KOTOPbie YMEIOT U COCTABJSIOT GoJiee MpaBUJIbHbIE
TECThl TO3BOJIAIOIIEE ONpPEJEJUTh U yPOBEHb INOHHUMaHUA WM
BO3MO>XHOCTHU NMPUMEHEHHsI HOBBIX 3HaHUU. [lake U B TaKOM ciydae
JIAHHBIX TECT U ero pe3yJbTaTbl HE CMOTYT MIOMEHSITh X0/| 3aHATHI. B
HayaJle HOBOTO 3aHSATUS - AKTHUBHbIE CTYJEHTbl BbIyYUJIH HOBOE
MaTepHaJibl a He aKTUBHbIE HE 3HAIOT ¥ TO YTO 3HAJIM PaHblIIe.

3.11.1.1 UndopmManMoHHaAA 3aJa4a O6pPaATHOM CBA3HU

Posib 06paTHOM CBSI3M COCTOUT B IPEAOCTaBJeHUN UHGOPMALUH
O COCTOAHHWHW 3HAHHWA W NNOHUMAHHWA HOBOI'O MaTepuasia IpPAMO B
npouecce o6yyeHuss. B JaHHBIH MOMEHT mpenoJjaBaTesb HMeeT
BO3MOXHOCTb MEHSITb CIIOCOGBI M METOAbl CBOEH paboThl, MOXET
6oJiee OAPOOHO OGBSICHUTH HEMOHATHOE UJIM He TPAaTUTh BpeMs Ha
TO 4YTO y?Ke BCeM NU3BECTHO.

[lonyyeHHOE  [ONMOJIHUTE/JbHOE BpeMs  HUCHOJb3yeT  JJId
TpaHcdepa 3HaHUM B [pyrue 06J1acTH }KU3HU.

Tak Kak peasusaiust 06paTHOH CBSI3U KJACCUYECKUMU METOaMH
He UMeeT JAOCTATOYHOH CKOpPOCTH, B [JAHHOM CJy4yae MOXHO
WCMO0J/Ib30BaTh T€ TEXHOJIOTUH, C KOTOPbIMH CTYAEHTbI pajau
paboTalor.

s 3ToM e co3JaeTcsl MaJioe MPHUJIoKeHHe B MOGHJIbHbIE
TesiepOHBI U MPENno/iaBaTe/ib MOXET NPSIMO B NMpPe3eHTAlMI0 BHECTU
LeJbId psifi BonpocoB. CTYIeHThI TOJIOCYIOT U Ha OCHOBE UX OTBETOB
npenojiaBaTesib  MOJIy4aeT TMOJIHYI0 HHQPOPMALUI0  HACKOJIBKO
CTYIEHThI BJIAJIEIOT JaHHBIM MaTepHajoM. OrpoMHbIM
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IperuMyIleCTBOM JaHHOW CUCTEMbl 00paTHOM CBSA3U siBAseTca akT,
YTO OTBETHI MOJy4YaeT OT BCeX CTYJEHTOB M KaXkKJbli r0JOCyeT caM-
HeCMOTPs Ha OCTa/IbHBIX.

stl stz ati

Lcitel’

Ecu 60JBIIMHCTBO CTY/EeHTOB BbIGpasio MpPaBUJIbHBIA OTBET
/3eJieHblii/ WK NMOYTH NpaBUJIbHbINA/ KpacHbIM/ TO MpemnojiaBaTesb
NpoJo/KaeT B BeJleHUU HOBBIX 3HaHUM. [Ipyn KjaccuyeckoMm ompoce
MOTYT CJy4UTCA JABa MoMeHTa. Ha ocHoBe oTBeTa cTyjeHTa /
XOpOIIHMH /OTBeT / mpenojaBaTe/b CYUTAET YTO BCE MOHSJIM HO 3TO
MOXeT ObIThb He mpaBja. ECIM CTyZileHT OTBETUJ He MPaBUJIbHO -
CHOBA OG'bSICHSIET TO, YTO BCE OCTAJIbHbBIE MOHSJIH.

Ha ciepyromux pucynkax ¢popma oTo6pakeHus pe3yabTaToB. Ha
JIEBOM PUCYHKE — pachpejieJieHHe OTBETOB CTYJEeHTOB Ha 3aJlaHHble
BOIPOCHI B TeYeHUH 3aHATHs. Ha mpaBoM pucyHKe — pacnpejesieHue
OTBETOB OT IEPBOTrO MO MOCJEeJIHUI BOMPOC HAa JaHHOM 3aHsATHU. Ha
OCHOBE KOJIMYeCTBa OTBETOB / US- MOJHOCTbIO MpPaBUJbHO, S-
NPaBUJIbHO, N- HEMPABUJIbHO, UN- MOJHOCThIO HEMPABUILHO / MOXKHO
3aMeTHUTh, YTO K KOHIy 3aHATHH CTYAE€HTbl OTBEYAIOT MOYTH BCe
npaBu/bHO. EcauM Bompockl MMoOcCTaBjieHbl Tak, 4YTO COZep)KaT
[OCTENIEHHO BCe HOBbIE 3JIEMEHTbI [JaHHOTO 3aHSTHUS, TO MOXKHO
ClleJlaTh BBIBOJ| — CTY/JEHThI MOHSUIM U 3HAIOT U YMEIOT NMPUMEHSITh
HOBBIE 3HAHHSL.
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100% 100%
80% 80% -
60% 60% -
40% 40% .
20% 20%
0% 0% =
12345678 12345678

OTBeThl Ha BOIIPOCbI OTpPaAXaKT [AHHAMHUKY U YCIEIHOCTb
pa60TbI CTyAEeHTa U riejarora.

3.11.1.2 MoTuBanMs HUCNOJb30BaHUS CBEePXOBICTPOH OGpaTHOU
CBS3U

PesynpTaTel noslydeHHble Ha KaX[OM 3aHATHH MOXHO
COXpaHATb U B 0ase JaHHBIX U Ha HX OCHOBE MOXHO OILI€HHUTH
aKTUBHOCTb KaX/0ro CTyZleHTa. Ha ocHOBe Mo/1y4eHHbIX JaHHBIX eCThb
BO3MOKHOCTb CTUMYJIMPOBATh CTYAEHTOB K Jiyullel paboTe. Kaxxbie
CTyZleHT 3HaeT COJep>KaHue CBOUX NPABUJbHBIX U HeNpPaBWJIbHBIX
OTBETOB U HAa UX OCHOBE MOXXHO IOCYMTATh U OOIIYI0 YCIEBAEMOCTH
KaXk/10T0 CTy/JleHTa.

150
100 Bun
Hn
50 Hs
Mus
L0 B o e e e L B e s B
1 35 7 91113151719212325272931333537394143

HMMeHHO 3HaHUE CBOEH yCcneBaeMOCTH CTUMYJIMPYET CTYAEHTOB K
leqmef/'l NoATOTOBKE K CiieAyIoeMy 3aHATHUIO.
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Il ” M Uspeinost

EcTecTBeHHO, 4YTO [JaHHAs CHUCTeMa OlleHUBaeT JIHIlb
NpPOMEXYTOUYHYI0 ycneBaeMocTb. [IpenojaBaTesb MOXeT A4
BBICTABJIEHUs] KOHEYHOTO pe3y/ibTaTa MpenoJaBaTesib UCIOJIb3yeT U
JApyrue MeTO/ibl OLleHKU 3HaHWU# CTYJeHTOB.

[lo3HaHUe, YTO BCe OTBETHI, AaKe U HE OTBETHI, PErUCTPUPYIOTCS
CUCTEMOH U UMEWT BJHUAHME HAa 3aK/JIOYUTEJNbHYI0 OLIEHKY
CTUMYJIUPYeT CTYJEHTOB TOTOBUTbCS K 3aHATHSAM U OTBevyaTb
npaBU/bHO. /lake He NpPaBUJIbHBIA OTBET TOBOPUT O NPUCYTCTBUHU
CTYJleHTa U ee aKTUBHOH paboTe.

3.11.2 HoBoe Ka4yecTBO — HOBasA MeTOAUKA

Hcnosb3oBaHue L[aHHOI‘/JI CUCTEMbI OLI€HKH 3HaHUH CTYAEHTOB U
WX BHUMaHUSI B TeYEeHUE 3aHSATHM IO03BOJISET Ka4eCTBEHHO MEHSTh
MeTOAHKY 06y‘{EHI/I${. OOHUM U3 TaKHUX aClIeKTOB sIBJISIETCSI UBMEHEeHUe
MMOATrOTOBKHU NpenojaBaTesid Ha 3aHATHE.

l'[peno,aaBaTenb AOJDKEH Halepea O3HAaKOMHUTb CTYAEHTOB C
coJiepKaHueM J'IeKI.lPIﬁ, B HWHTeEpHeTe WJIHW [ApyruM Croco6oM
npeaocTaBJideT CBOU y‘-Ie6HbIe MaTepuaJibl. CTy,E[eHT Hn3y4daeT ﬂaHHbIﬁ
BOIIPOC U TOTOBATCA K I,E[EIHHOIL/'I JIEKIIUHU UJIHK 3aHATHIO.

l'[porpaMMa JIEKIIUK IIOTOM OTJIM4YaeTcd OT O6LLIel'IpHHHTOFI
JKCIIO3HUIINHU yqe6H0ﬁ TEeMBbI. Hpel’[OﬂaBaTeJ’[b pucyet 4YaCTU4YHYIO
cxemy HOBOUW MalIWHBI / MaTeMaTH4YeCKOU MO/ eJiv, onpeaesIeHHbIX
06HL€CTB€HHI)IX OTHOMQHHﬁ, cxemy KaKOM-TO ﬂeHTeJIbHOCTI/I,.../ u
3aJaeT BOIIPOChlI TUIIA: YTO 3TO 0603Ha‘{aET?, 3a4eM OHO Hy)KHO?,
KaKad MaTeMaTudeckasd MoJeJlb HpaBI/I]IbHaﬂ?, ...O,ﬂHOBpeMeHHO
npeayjiaraet Hamp. 4 oTBeTa, KOTOpbI€ MOTYT OBbITh BbIPpaX€HbI
CJIOBECHBIMHM OTB€TAMH, PUCYHKAMH, CX€MaMH, olpeaesIeHUAMY,...

CTymeHTBl BbIOHMpAIOT MpaBUJIbHBIA oTBeT. [loTOM mocpencTBOM
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JIUCKYCCUH, HAa OCHOBE OTOOpaXKeHHbIX pe3y/JbTaTOB Ha 3KpaHe
CTYJIeHTbl OTCTAWBAKT CBoe pelieHue. [IpenojaBaTesb ynpaBJsieT
JIAaHHOM JIMCKyCcCHMel U HaKOHell C/ieJIaeT BbIBOJ, OH WJIM BbIOPAHHbIN

CTYAEHT.
- wysvesane « vysvettovanie oty
.m""*‘wm druhe] » atézky k trete]
1 » otazky k 2 Sasti Zasl
Tema 1 Tema 2 Tema 3

* obbAcHeHne nepsBoi
yactm

* NpoBEpOYHbIE
Bonpockl K 1. yacti

* obbAcHeHne nepeBoi
Yyactu

* NpoBepoYHbIe
BOMpPOCHI K 2. 4acTu

* obbAcHeHuMe nepBoi
YyacTm
* NpoBepoYHbie
BOMpockl K 3. 4yacti

» kontroing otézky
Zobrazenie prvej dast]
obr. 1 » wysvetiovanie
sivislosti 1 Casti

-zt gha
. ru
Zozrazenie
obr. 2 shvisiostl 2
Easti

Otobpaxenne puc. 1

* NpoBEpOYHbIE
Bonpockl K 1. yacti

* obbacHeHue cBA3ed
no 1 yactn

OTtobpaxeHue puc. 2

* NpoBepoYHbIe
Bonpockl K 1. yactu

* obbacHeHue ceBAzei
no 2 yactum

OtobpaxeHue puc. 3

* NpoBepoYHbie

Bonpockl K 1. yactu

* obbacHeHue cBA3EN
no 3 yacmm

Ecan CPaBHHUTDL KJIACCUYECKYIO CXeMY O6y‘{eHI/Iﬂ C nipeaJiaraeMbIM
CIoCco60M TO MOXKHO: B MepBOM Cjiydae NpoxoguT 00'bsSICHEHUE nepBoﬁ

TeéMbl, MOXXHO 33a44dThb 1-2 KOHTPOJIBHBIX BOIIPOCa, U NepexoguM K
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ciaeayowuM TeMaM. [Ipu nepexoze vcnosib3yeM oTBeT 1-2 CTYLeHTOB
C onpe/ie/IeHHbIM PUCKOM, UTO CTY/I€HThI BCe MOHSJIH;

BO BTOPBIX -MIPH HOBOM METOJle CHavdaja 3aJlaeM WJIM PUCYHOK,
WJIM CXeMy, WJU HaBOJgsllee BONPOCH], IOJy4YaeM MHEHHE BCEX
CTY/JIEHTOB, OMUPAsICh HA TO YTO OHU YKE KOe-4TO YUTAIH NPO JJAHHYIO
npo6JieMaTHUKy, OIleHUBAaeM U OOBsCHSAEM MpaBUJbHBIA OTBET U
aHa/IM3UpyeM JIONYLIeHHbIE B X0/le pa3MblillJIeHUH omM6Ku. B pa6oTe
NPUHUMAIOT yYacTHe BCe CTYAEHTHI U UMEET NMpeJCcTaBJeHHe 0 06IIeM
ypoBHe mo3HaHusd. [lepexosauMm K ciaeayrmuM TeMaM. CTyAeHT He
SIBJIAETCS TACCUBHBIM CJIyHIaTe/IeM a aKTUBHBIM CO3/JaTesieM
HOBBIX 3HaAHUH

BHegpeHHe cBepXOLICTPON O6pPATHOU CBSI3M MOMET IMOBBICHTh
ypOBeHb KayecTBa paboThl IpenojaBaTesss U CTyjAeHTa. Het
HEOOXO0IUMOCTH O6'bSICHATb BOIPOCH], KOTOPbIE yKe CTYJIEHThI 3HAIOT
U JlaXKe MOTYT IieJIeHallpaBJeHHO 0 HUX IUCKYTHPOBaTh. Ha 3aHATHAX
MOXXEM VyJeJIUTh BHUMaHHe 6o0Jiee BBICOKUM LEeJSIM U CTYIEHSIM
OCBOEHHUSI 3HAHUH - UX TPAHCIIOPTUPOBKY U B APYyTrUe 06JIaCTH KU3HHU.
OZHOBpPEMEHHO BUJIUM U OIleHMBaeM pabOTy He TOJIbKO HeCKOJbKUX
aKTUBHBIX CTY/IEHTOB, HO BceX. KpoMe Toro, Takas o6paTHas CBSI3b
MO3BOJISIET HAMHOTO CIIpPaBe/IJINBee OLIEHUTh PabOTy BCEX CTY/IEHTOB
Y BHOCUT MeHbIlle CyO'beKTUBU3Ma B OOLIYIO OLIEHKY.

3.12 3ak/r0ueHue

Hacrosimass myGJuKanusi SBJSETCS BBeJJeHHUEM B LIHPOKYHO
npo6JeMaTUKy KauecTBa B o0Opa3oBaTesJbHOM Ipolecce. B He#
HaXOJASTCS pa3BepHYTble HEKOTOpble BOMNPOCHI TEOPUH KavyecTBa,
yBeJileHbl BbIOpaHHble MpPoG6JieMbl OOIell MOJUTUKU MeHe[KMeHTa
KayecTBa - HarnuoHanbHOM mporpaMMbl kKadecTBa B CJioBalKOH
pecny0JiMKe, BbIOpaHHbIE BOIMPOCHI CTAaTUCTUYECKOH 06pPabOTKH
3HaYeHUH NMapaMeTpPOB KayecTBa B 06pa3oBaHuU. [Ipu paccMoTpeHUU
BOINIPOCOB KayecTBa HEOOXOJAMMO VJeJIUTb BHUMaHUE U MPOIECCY
MOHUTOPHHIA, aHAJMU3y IMOJy4YeHHbIX JaHHbIX. Takke B y4yeOHBIX
MaTepuasioB HAXOJUTCS ONUCAHUE OJHOW U3 Mojesed OLEeHKHU
KauectBa - KAD.
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BTopast yacTb y4yeGHBIX MaTepHUa/OB HalpaBJeHHAas Ha aHaJU3
BO3MOXHOCTEHN NOBbIILIEHNS KayecTBa c nprUMeHeHHEeM
nHpopMalMOHHbIX TexHosoruk /UT/. Peub uJeT He TOJbKO O
npuMmeHeHnue HWT kak HocuTesneld y4yeBGHOro KOHTEHTa, Kak
WHCTPYMEHTa [Jsl TpPeJoCTaBJeHUs HOBOM uHOpMaNuHU A
CTyZleHTOB. [JlaBHBIM NpeuMyllecTBOM sBJjseTcs aHaiu3z UT kak
cpefcTBa H3MeHEeHUs Ipoliecca OO0y4YyeHUs C LieJl0 COXpaHeHU:
OCHOBHBIX MeTOAWYECKHX U AUJAKTUYeCKHUX NpaBuJ. Peub ujer o
BBeJleHUM OOpaTHOM CBfI3M MO3BOJIAKOLIEH OLLEHUTb He TOJbKO
KayecTBO PabOThI CTyJeHTA HO W MpemnojaBaTelis, MO3BOJISIOLIEH
NOBBICUTh JAaHHOE KayecTBO M JiaXXe YCTPAaHUTb HEKOTOpbIe
MICUX0JIOTUYeCKHEe TPYAHOCTH 0COGEHHO B 06JIaCTH KJIacCUPUKAIUH —
OLIeHKU JOCTUTHYThIX 3HAHHUM.

JlanHas ny6JiMKanus, B CHJIy CBOEro pasMepa He COJIEPXKHUT Bce
TEMbl JIEKI[MH, KOTOpbIE BXOJAAT B KpPyr JaHHOH NpPOOJIEMAaTHKH.
MHorve u3 HHUX COJepXaTCd B 3aKOHAaX, pPa3/IMYHbIX yKa3ax
roCyZJapCTBEHHbIX W JpPYrux opraHaxX. /Jlpyrue BOHPOCHI OYAyT
pelleHbl B MyGJUKAIUSIX, KOTOPble BOSHUKHYT B MPOLIECCe PelIeHUs
JAaHHOU Npo6JieMaTUKH.

3.13 HekoTopble acieKThbl OLLeHKU 3HAHU U

JJIeKTpOHHOE obyyeHue CTAHOBUTCS HIMPOKO
pacnpoCTpaHEHHOW HCNOJIb3yeMON TexHoJsiorueil. OueHKa 3HAaHUU -
HeoTjAenWMasli  4aCTb  3JIGKTPOHHOro  ob6y4eHus.  Cucremsl
3JIEKTPOHHOTO  00y4eHHMs MOTYT OBbITb MCNOJIb30BaHbl  AJs
CaMOOLIeHKH CTYJEeHTOB C IleJIbl0 INpeJOCTaBJeHUS WM OOpaTHOMU
CBSI3U O NPOJABMXXEHUMU HX O0OYy4YeHMs WM [JJisl NPOMEXYyTOYHON WU
KOHEYHOHM arrectanuu. OMBIT aBTopa B 06JIACTH OLEHKH 3HAHUU
npuBes K y6eXJeHHI0, YTO B OCHOBHOM HCIIOJIb3YETCS MPOCTOE
TecTupoBaHue. TecTbl He pa3paboTaHbl HAa aZleKBATHOM YpOBHE
[KULO7]. OHM co3paHbl TakK, 4TO B pe3yJjbTaTe He JAalT o006pas
JIOCTUTHYTOTO YPOBHA 3HaHUA COTJIACHO TaKCOHOMHUH
N03HaBaTeJbHbIX Lesel. [IpoBepsomue Habopel NMporpaMM pejKo
JleJIAl0T aHaJIM3 OTHOCUTEJbHO HX NPAaBUJIBHOCTH W KOPpEJSUU
3JIEMEHTOB.
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KoHTpoBepcHbIM BONpPOCOM SIBJSETCS OLeHKa 3HaHUW U
ceMaHTHUKa oLeHOK. KoHeuHO, ype3BbIYalHO TPYJHO CKa3aTb, YTO
O03HayaeT HampuMmep cTeneHb E. KpoMe Toro, Mbl 3HaeMm, 4TO Yy
CTeneHU A eCcTb pas/dyHas "ceMaHTHKA" JiJIsl pa3/IMYHbIX KJIACCOB,
KO U T.J. YacTo HeT ompeJieJIEeHHOTrO OTBETA, YTO MbI J[OJDKHBI
OXHUJATh B Pe3yJbTaTe TECTUPOBAHHUS - IOJYYUTH COMOCTABUMYHO
aTTeCTallMi0 B HEKOTOPhIX CUTyanusaxXx (ToO ecTb CPaBHUTH
napaJijieJibHble KJacChl 10 YPOBHIO 3HAHUM) WM NPOBEPUTH KaKylo-
JIN60 CEMaHTUKY Pa3JIMYHbIX yPOBHEN 3K3aMeHOB.

[Ipo6GsieMoli CTaHOBUTCS W BONPOC OOMaHa C MOAJEPXKKOMH
COBpPEMEHHBIX TEXHOJIOTWH. UHTerpupoBaHHble IU(POBbIE KaMepbl
MOGU/IBHBIX TesedpOHOB AT CHOCOOHOCTb CHHUMATh CKPHUHIIOTBI
BOIIPOCOB, NpeJjlaraeMbIX CTyeHTaM. MHCTpyMeHTa/bHbIE CpeJiCTBA
U1l CceTeBOM KOMMYHHMKalMM JaloT INAHC CTyZeHTaM Jiajee
pacnpocTpaHsaTb HHPOPMaLMI0 OYEeHb OBICTPO W AHOHUMHO. B
pe3yJibTaTe 3TOr0 TaKou "QUKTUBHBIA" 3K3aMeH OIeHHWBAaeT He
ypOBEHb 3HAaHMM a YpOBEHb MWCIOJb30BAaHHUS COBPEMEHHBIX
KOMMYHHKALMOHHBIX TEXHOJOTHH.

3.13.1 TakcoHOMUS 0Gpa3oBaTe/JbHBIX LeJiei

TakcoHoMusi  obGpas3oBaTesibHbIX ILejeil  (Bloom, 1956),
(Anderson, et. al, 2001), (Niemierko, 1979) siBisieTcs HU3BeCTHOH
knaccupukanued B mefgarorndyeckod Teopuu. COOTBETCTBEHHO
(Bloom, 1956), o6pa3oBaTe/ibHble I[eJI1 TAKCOHOMUM pasfiesieHbl Ha
TPU YPOBHSI:

¢ IMO3HaBaTeJbHbIH,
% 3MOIMOHAJIbHBIH,
“* TNCUXOMOTOPHBIN.

TosbKO NMO3HABaTe/NbHBIA YPOBEHb TAKCOHOMWH MpPEJCTaBJISET
WHTEPEC /I/1s OLleHKU 3HaHWH. [l03HaBaTe/NbHBIN YPOBEHDb BKJIIOYAET B
cebs 1ecTh cTyneHel (Taxonomy):

¢+ 3HaHUe - pacno3HaHMe U BOCIPOU3BeieHNe HHopMaLuy;
« [loHuMaHHe - T[pe3eHTalUsd [OHUMAHUS  CYLIHOCTH
HOCTaBJIEHHOT'0 BONIPOCA;
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< llpunoxenue - [IpUMEHEHUE  paHee  MOJIyYeHHOU
“HbOopMalMU /151 OTBETA HA OCTAaBJIeHHbIN BOMPOC;

% AHanusz - OoJsiee yriay6JeHHoe OOOCHOBaHUE OTBET3,
Tpebymlllee NOAPOOHOr0 U KPUTHUYECKOTO MOAX0Ja K OTBETY
Ha [0CTaBJIEHHBIA BONPOC;

+¢ CuHTe3 - yri1y6JIeHHbIM U 060CHOBAaHHbBIN OTBET, TPEOYIOLIUMA
TBOPUYECKHH W KpeaTUBHbIA MOJAXO0J, K paccMaTpuBaeMoM
TeMe,

+» OueHka - BbICKa3blBaHHWE COOCTBEHHOM OILIEHKH SIBJIEHUS,

paccMaTpUBaEMOro B MOCTaBJIEHHOM BOIIpOCE,

npejrnoJiararoniasi HeCKOJIbKO BApUAaHTOB OTBETA.

B CnoBakuu omnpepeneHve TakcoHomMurd Humwupko (Niemierko,
1979) BecbMa 4acTO LUTHUPYETCS U JOCTATOYHO YaCTO NMPUMEHSETCs
Uil OLEeHKM 3HaHUW U CO3JaHUS [103HABaTeJbHbIX TECTOB.
TakcoHomuss Humupko cocrouT u3 yerbipex ypoBHed (Gazdikova,
2003):

R/

+» 3anoMUHaHUE - HOAOGHO INOHATHUIK 3HAHHUA B TAKCOHOMHH

BbaywMma;

+ IloHnMaHUe — MOJO6HO MOHATHIO MOHUMAaHUSA B TAKCOHOMHU
Bnyma;

« OmnpejesnieHHass Tmepejaya - NpUMeHeHUe MOJIY4YEHHOU

MHPOPMAIMH COTJIACHO MPeACTAaBJIeHHBIM Ia0JI0HAM;
7

+» HeompepeseHHass nepejaya - TBOpYecKoe IpUMeHeHUe
noJy4YeHHON MHPOpPMaLUH.

Kak 651710 BbIllIe CKa3aHO, TaKCOHOMHUA 06p330BaTe}'IbeIX ueﬂeﬁ
INpUMeHdAeTCd B IleJaroruke, HO e€e HCIIOJIb30BaHHWE B CUCTEME
TECTUPOBAHUA 3HAHUH MOKa HCIIOJIb3YeTCA pegKo.

3.13.2 Onenka 3HaHUM

TepMuH “IuJaKkTUYeCKMM  Tect”  4acTo HCIIOJIb3yeTCs
CJIOBAlKMMU U YELICKUMHU TeJaroramu. JJaHHbIA TEpMUH 0003HAvaeT,
KaK MpaBUJIo, IPOLlecC MPOBEPKH, UCII0JIb3YEMOU /Il CIIpaBeJIUBON
OLlEeHKU YPOBHSI OCBOEHMsl JJAHHOrO yuyeGHOro Martepuasa. Kaxkercs,
TepMuH "achievement test" (TecT KadyecTBa paGOThl ydallerocss H
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npenojaBaTesisi) 6ojiee 4acTO MCHNOJb3yeTCs B AHTJIOSA3BIYHBIX
HUCTOYHHUKaX.

He3aBUCHMMO OT HCNOJIb30BaHUsl AAHHOIO TEPMHHA, 3TOT THUII
TeCTOB MOHO pacCMaTpHUBaTb KaK WHCTPYMEHT CUCTeMaTH4eCKOro
M3MepeHUsl Mephl pe3y/IbTaTOB 06yYeHUsl.

OGIIENPUHATO CYUTATh, YTO JUAAKTUYECKHUH TECT KayecTBa
paboThl y4yauierocss M INpenojaBaTess [JOJKEeH ObITb MOJTOTOBJEH
COrJIaCHO yKa3aHHBIM @paBWJaM TIpyNmnou creunuanuctoB. Haumeit
3ajlauell, oiHAKO, SIBJSETCS ONpejesieHHe TOro, YTo JOJ/DKHO ObITh
MOJIyYeHO B pe3yJibTaTe TeCTUPOBAaHMUS, AJisl KAKOU 1|eJIeBOM T'pYIIIIbI
JIOJDKEH OBITh CO3/IaH ONpejie/IeHHBIH TeCT, KaK Oy/leT JaHHbIA TeCT
aIMUHUCTPUPOBAH, U KaKWe 3aKJI4YeHHs OyAyT NPUHSTHI IOC/Ie
npoBeJieHus1 TectupoBanus (Lavicky).

TecT MoXeT cofepXaTb 3aKpbITble M OTKPBITbIE BOMPOCHL
3aKkpbITble BONPOCHl - BOMNPOCHl, [/ KOTOPBIX IIpeJJjaraeTcs
HECKOJIbKO OTBETOB, TECTHUPYeMble YYaCTHHUKH JIOJDKHBI BbIGHPATh
IpaBUJIBHBIN OTBeT (T.e. Ja/HeT, BbIOOP OJHOrO0 W3 HECKOJBbKHX,
BbIOOP HECKOJIBKHX U3 IepeyHsl OTBETOB, COPTUPOBKA, ONpe/ie/IeHre
COOTBETCTBHUS U T.L.). OTKPBITbIEe BOIPOCHI - BONPOCH], B KOTOPBIX
OTBeTbl He oOllpefie/ieHbl M YYaCTHUKU 006513aHbl yKa3aTb/HAIKCATh
IpaBUJIbHBIA OTBET.

3.13.2.1 [Ipo6GyieMbl OLl€eHKH 3HAaHU U

MeTogo0J10rUsl TeCTOB XOpOIIO pa3paboTaHa. OHaKo, OCHOBHbIE
HNPUHLUIBI BO BpeMsl TECTUPOBAaHUS NPAKTUYECKU He COOGJII0JAITCS.
TecTbl, Kak paBUJIO, CO3JAOTCS AJs1 OHOI'0 KOHKPETHOI0 9K3aMeHa,
6e3 sicHoM crenudUKaL UK IieJiel, UCI0JIb3ysl TOJIbKO OCHOBHOW Habop
BONIPOCOB (/1a/HeT, OAUH NPABUJIbHBIA OTBET U3 HECKOJIbKUX, UHOT/,
BbIGOP HECKOJIBKUX U3 IepevyHs1 0TBeTOB). KpoMe Toro, Bonpocs! AJs
IPOBEPKHU 3HAHUHM 0OBIYHO He CBSI3aHbI C COOTBETCTBYIOIIUM YPOBHEM
TaKCOHOMMHM  II03HABaTeJbHbIX LeJed (ecau  Kakasg-HUOY[b
TaKCOHOMUS BblOpaHa BoOOLIE), U OHU OOBIYHO pa3pabaThIBAIOTCSA
JUIS1 ollpeJie/IEHHOTOo naparpada Kypca.
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B pesyJsbTaTe BONpPOChl OYEHb YACTO IMONAAAT B HUXKHHUE
YPOBHHU TaKCOHOMHU U (3HaHMe/3amoOMHHaHUe U
3allOMHMHaHWe/TIOHUMAaHWe) M, TaKUM CI0COO0M, He OLeHUBAIOT
3HAHUS YYAaCTHUKOB Kypca.

Cnenyromiass mpo6jeMa COCTOUT B 00OpaboOTKe pe3y/bTaToB
TeCTHUPOBaHUSA. B KaX/10M TecTe eCTh HEKOTOPBIN NOJXO0/ K IPOBEpPKe
3HAHUH, ompeJieJleHHbBIA BO BpeMsi IOATOTOBKU TeCTa, KOTOPBIH
NpUMEHSIeTCS K OLleHKe BONPOCOB U OlleHKe TecTa Boo6uie. [losTomMy
HeOoOXOZMMO BBINOJIHATH IOCTOSIHHYI0 OLlEHKYy TeCTHPOBaHHUS
33ZlaHUH, 4YTOObl OGHAPYXUTb BO3MOXXHYK [JIByCMBICJIEHHOCTD,
MI0Ka3aTh KOPPeJISIIMI0 MeXAY 3aJaHUsIMH U T.J.

EcTb MHOro NMpUYMH BO3HUKHOBEHHMs IMP06JieM, paCCMOTPEHHBIX
Bbllle. OHON M3 HUX, [10 HallleMy MHEHMUIO, ABJseTCA HeaJleKBaTHas
NnoAJep>KKa Hay4YHOM MeTO/I0JIOTHH OLleHKH 3HaHUH B CYLeCTBYIOLIUX
cucteMax ymnpaBJjieHUss ob6ydeHueM (LMS - Learning Management
Systems). DBoJsbIIMHCTBO CHCTEM He MOAAEPKUBAET IUIUPOKUH
Juana3oH TUIOB 3aJlaHUM, CUCTEMbl He UMEKT HUKAKOW MOAJEPKKU
TAaKCOHOMHHU 00pa30BaTeJbHBIX IeJield, a IpeJJaraeMble B TeCcTax
BOIIPOCHI JIMIIb CBA3aHbI C ONpe/ie/leHHbIMHU I'JlaBaMH Kypca.

3.13.2.2 [Ipo61eMbl OLLleHKH 3HAHUH

TecTupoBaHUe  sBJseTCS  HPOLECCOM, KOTOPBIA  JJOJIKeEH
MPOBEPUTDH CHOCOOHOCTH CTYJEHTOB, 3HaHHE, HAaBBIKK U T.J. TaKUM
cnoco6oM, YTOObl  MOJIyY€HHbIE  Pe3yJbTaThl MOIJIM  OBITh
WCIO0JIb30BaHbl KaK MHOOpManus, HAa OCHOBAaHHUHM KOTOPOH MOTYT
ObIThb OLlEHEHbl 3HaHHUs ydauierocs. OHAKO O4eHb 4acToO TpebyeTcs,
YTOGbl OLEHKM OBbLIM IIOCTAaBJE€Hbl OTHOCUTEJIBHO B paMKax
TECTUPYEMOM TPYIIbl yYalIUXcs. ITO O3HA4YaeT, YTO JOCTUTHYTbIE
pe3yJIbTaThl He SIBJISIIOTCS OLLeHKOW 3HaHUH CTyAeHTa (Cnoco6HOCTEH,
HaBbIKOB M T.II.), OHU TOJIBKO OTPaXKAIOT €ro Mo3WLHI0 B BEIOPAaHHOH
(4acTo 6oJsiee HeollpeZieJIeHHON) IPYIIIE CTY/J€HTOB.

Jns  norpebHocTel yuypexJeHud (mocaefyroliyde CTYIEHU
06pa3oBaHusl, rOCyAapCTBEHHblE U KOMMeEpPUYeCKHe OpraHu3aluu |
T.I.) HEOOXOAMMO TIOJYYUTb OLEHKYy CIIOCOOHOCTeH, 3HAaHUH U
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HaBBbIKOB NlepCOHaja — NPeTeH/JEeHTOB HAa BaKaHTHble MecTa. B aTom
c/llydae OTHOCHUTeJIbHAs OlleHKa YYaCTHUKOB B OT/le/IbHO BbIODaHHOMN
rpynmne (KJacc, 1IKoJIa) sIBJAsSETCS HeJOCTaTOYHBIM JJIl YKa3aHHbIX
yuypexXjeHU. IJTO ABJseTCd MNPUYMHOW TOro, 4YTO JIAHHBbIE
yupeXxJeHHUsi OuYeHb 4acTb He YYUTHIBAIOT yYpOBEHb YCIEeBAeMOCTH,
YKa3aHHBIA B aTTeCTaTax 06pa30BaTe/bHbBIX YUPEXKAEHUH.

3.13.2.3 TexHo/10rM4Y€eCKHE NPOGJIeMbI

B HacTrosmee BpeMs, TecT, KaK OOBIYHO, BBINOJHSETCSA
NOCPe/ICTBOM KOMIIBIOTEPHBIX CUCTEM. BOJIBIIMHCTBO KOMIIBIOTEPHBIX
CUCTEM MNOJKJ/I4YeHO K UHTepHeTy 6e3 KaKuX-Ju0OO0 OrpaHUYeHHN B
npouecce TecTUpoBaHUA. C MOBBILIEHUWEM YPOBHA KOMIBIOTEPHOM
rPAaMOTHOCTH 3TO IpPEJOCTaBIseT Y4YaCTHUKAM TECTHPOBAHMUSA
ONpe/ie/IeHHbIM IIAHC CKONMMPOBaTh M OTOC/AAaTh BONPOCHI TecTa B
peasbHOM BpeMeHH. Jlaxke B c/y4ae HEKOTOPBIX OrpaHUYeHUH
(koMIIbIOTEPHBIM KJacC C OrpaHUYEHHBIM MOAKJIOYEHHEM K
WHTEPHETY, OrpaHUYeHHWe B HCHOJb30BAHUM KOMIBIOTEPHOH
KJIaBUATypbl JJI1 BONPOCOB 3aKpPbITOr0 THHA), CTYAEHTbl UX
IPEO/I0JIEBAIOT TNPUMEHSISI HOBble TEXHOJIOTUUECKHE JOCTHXKEHUS
(cHUMaWOT KapTHUHKY C MOHHUTOpAa KOMIbIOTepa Ha MOOMWJIbHBIN
TesiepOH U OTNPABJISAIOT UX /ISl CETEBOI'0 KOHCY/IbTUPOBaHUsA). TakuM
CNocoboM  CTYyZeHThl [JJ0Ka3blBAalOT CBOI KOMIIETEHTHOCTb B
WCIO0JIb30BAHUM TEXHOJIOTUYECKUX [JOCTHXKEHUH, HO pe3yJbTaThl
TECTUPOBAaHUSI HE OTPAKAIOT YpPOBEHb HX 3HAaHUH (HABBIKOB,
CIOCOGHOCTEN) B TECTUPYEMOM 06J1aCTH.

3.13.3 IIpea10keHHs] MO YCTPAaHEHUI0 HEKOTOPBIX NMpPoGJaeM HNpuU
OlleHKe YPOBHSA 3HAHM I

B nmnpeapiaymiedl riiaBe Mbl HUAEHTHQUIUPOBAJH HECKOJIBKO
npo6JIeM, CBSI3aHHBIX C OI[eHKOU 3HaHUH:

- HeAOoCTaTO4YHad IMnoAgAepiKKa MeTOAOJIOTMHU OLEHKH 3HAHUH
CyleCTBYIOIIMMU CUCTEMAMHU yIIPpABJIEHUA O6y‘{EHI/IH;

*,

L X4

* OTCYTCTBHE CEMAaHTHKH OLIEHOK;
** TEXHOJIOTHYECKHE l'IpO6J'IeMbI.

L X4
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B 3To¥i rj1aBe mpuBe/ieHbl HEKOTOpble pelleHUs MPUBEJEHHBIX
npo6JieM.

3.13.3.1 ®PyHKHUOHA/JbHbIE BO3MOXXHOCTM LMS /1 oOneHKu
3HAaHUM

B TeyeHHe NPOLJIBIX JeCATH JIeT u3ydeHue CUCTEM yrpaBieHHs
(LMS) npuBesio K COBEpPLIEHCTBOBAHUIO CUCTEM B JAHHOW 006J1aCTH.
OHUM O0Ka3bIBAIOT NOJJEPKKY HEKOTOPbIM MEeTOJ0JIOTUSIM CO3JaHHUS
KypCcOB M 00ecrneyrBalOT JIM60 UHTEPUPOBAHHYIO, JTMOO BHELIHIOIO
CUCTeMy, NpeJHa3HAYeHHYI0 AJs co3JaHus Kypca. OfHaKo, O4YeHb
TPYyAHO B 3THUX CHUCTeEMax HAaWUTH TOAJEPXKKY KaKoH-1160
MEeTO/0JIOTUH I pa3paboTKU TecToB. Hamu ocHOBHbIE TpeGOBaHUSA
K MOAYJIIO OLEHKU 3HAaHUH CHUCTEM YIpaBJEHUS C TOYKH 3pPEHUs
peas3ali MeTOJ0JIOTUU OLLeHKU:

7

% ompejesieHHe TAKCOHOMUH MMO3HABATENbHBIX IeJIeH;

% omlpesejieHHMe [O3HABaTeJbHOM CTPYKTYphl Kypca B
JIOTIOJIHEHHE K OGbIYHOHN CTPYKTYpe Kypca;

¢ TpebGOBaHMe CBsI3aTh KaXKAbIM BONPOC TeCTa C LeJbI0
NpOBEpKH 3HAaHWH, C€ YpPOBHEM TAKCOHOMHH U -
COOTBETCTBYIOIUM YPOBHEM I103HABATEJbHOU CTPYKTYpPBbI
Kypca;

% obecnedeHre IIMPOKOro HaGopa THUIOB 3aJaHUH, BKJIOYas
OTKpBIThIE 33/JaHUS;

% OKa3aHMe TOJJEPKKH 33JaHUSAM M >KU3HEHHOMY LIMKJIY
Kypca;

% OKasaHMe TOAJEPNKKH OYHKIHOHAJIBHBIM BO3MOXHOCTSM,
HEOOXOJAUMbIM JJisi B3aUMOCBSI3M MeXAY OTAeJbHbIMU
TecTaMy;

% obecrnedyeHue IIUPOKOH CTAaTUCTUYECKOH OIlEHKH

UCIOJIb30BaHHs OT/EebHBIX BOPOCOB TeCTa.

OnpeziesleHre TaKCOHOMHUM T03HABAaTEeJNbHBIX IieJed JlaeT
BO3MOXXHOCTh CO3/laTeJIsIM TeCTOB BbIOUPAThb COOTBETCTBYOLIYIO
TAaKCOHOMHIO COTJIAaCHO MOCTaBJIeHHbIX TpeboBaHUui. CucTeMa, KpoMe,
“IMJIOCKOY TakcOHOMUM” (06BIYHO HCIOJBb3yEeMOU B HACTOsIIee BpeMs
¥ cojep)kallasi TOJILKO OJHWH YpOBeHb), JO/DKHA O6GeCcneYuThb, MO
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KpaliHeld Mepe, Tpeb6oBaHUs TakcoHoMuil Humupko u Buayma.
llenrecoobpasHo Takxke JaTb IIaHC pa3paboTYMKaM TeCTOB
ONpese/IMTb MM  COGCTBEHHYH  TaKCOHOMHMIO  COTJIACHO  HX
NOTPEe6GHOCTSIM.

Llenp onpejesieHUss [O3HaBaTeJbHOW CTPYKTypbl Kypca
3aKJ/II0YaeTcss B TOM, YTOOBbI ONpeJeJUThb COCTaBJSAMIIME 3HAHUHY,
IIOCKOJIbKY IIpOBepseMbli ypOBeHb 3HaHUK 6asupyeTcd Ha
NPOU3BOJIBHOM KOMOWHALMM 3J1eMeHTapHbIX U 06o0Jiee CJI0XKHBIX
COCTaBJAKINMUX. llesib  omnpejeseHHUs  COCTAaBAAKLIMX  3HAHUU
3aK/4YaeTcss B TOM, 4YTOObl COEAUHHUTb 3a/laHUsI TECTOB C
HECKOJIbKUMU "3JleMeHTapHBIMU" u 6oJsiee CJIOKHBIMU
COCTaBJIAAIOIIMMHU 3HAaHUU 110 NPOBEPSAEMON TeMaTHKe.

KoMnoHoBKa Ka)k/joro BoIpoca TecTa N03B0JisieT pa3pabaThiBaTh
6osiee MoOIIHble TeCTbl, BKJOYasg aJalTUBHbIX. boraTblil OMNBIT,
NOJIYYeHHBIH B MpoOLiecce UCIbITAaHUM TEeCTUPYIOIIUX NPOTpaMM, JaeT
Pa3pabOTINKOM BO3MOXKHOCTD YBEJIMYMBATH KOJTUYECTBO BO3MOXKHBIX
TUIOB 3aJaHUM AJ1s cneluPUIEcKOro ypoBHS 3HaHUU. B yacTHoOCTH,
OTKpBITbIE 33aJJaHUs MOTLYT IIOMOYb MPEOJ0JIeETh HEKOTOphIe
CyLlecTBylolMe mnpobseMbl. B mnpouwioMm 6bLI0 pa3paboTaHO
HECKOJIbKO CHUCTeM JJis1 06paboTKU MCXOAHOr0 TeKCTa MporpaMMm U
ero oueHku [TELO8]. Takoit mojxon obGecneyMBaeT TMOKOCTb, HO
HY)K/IaeTCsl B HEKOTOPBbIX JPYTHMX HWHCTPYMEHTAJbHBIX CpeACTBaX
(Hamp. oGHapyKeHUe IJIaruarTa).

Pa3paboTka TecTa  /OCTaTOYHO  TPYJAOEMKHH  MpoOIeC,
BBINOJIHAEMBIH TPYNNON co3zaTeseil. JTO 03HAYaEeT, YTO HE TOJbKO
LeJbId TEeCT, HO M KaXJ0e KOHKPETHbI BOMNPOC MOXET ObIThb
paspaboTaH W aHAJM3UPOBAaH HECKOJbKUMHU CleluajucTaMu. B
pe3yJibTaTe OTJieJIbHbIE BONPOCHI U TECT B L[€JIOM JOJ/DKHBI MPOUTH
HEeCKOJIbKMMU ¢$a3aMM aHa/M3a, 6Jarojapsa yeMy Oy/JieT JOCTUTHYyTa
OKOHYaTeJsibHasi pa3a, IPUToHAsA JJis MIPUMEHEHUSI B MPAKTUYECKOM
npoiiecce TECTUPOBAaHMA. JTH Gasbl JOKHBI OBbITb OTPAXKEHbI U
noagepkuBanbl B LMS. CucTtema Takxke Jo/DKHA "NMOMHUTB" Bce
BEPCHUU KaXKJOro BOIMpoca JJis TOro, 4YTOObI HMETh JOCTYN K
XPOHOJIOTUH pa3pabOTKH BOMpPOCa.
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[ Toro, 4yTto6Gbl TapaHTUPOBAaTh KauyecTBO TeCTHPOBAHUSA
BOIIPOCOB, HEOOXOJMMO  pachojaraTb  pPas/JMYHBIMH  BUJAMHU
CTAaTUCTUYECKUX JaHHbIX. ECIM Ha JaHHBIM BONpOC OBLIO MOJYy4YeHO
100 % npaBU/IBHBIX OTBETOB, TO 3TO MOXET O3Ha4yaTh, YTO JAHHBIN
BONIPOC O4YeHb IPOCTOM WJIM CTYAEHTbl YXKe pacHpoCTpaHUIU
NpaBUJbHBIM OTBET M 3HAYUT, YTO HAa JAHHOM 3Tame HeT 06oJiblle
He00XOJMMOCTH ero BKJIOYATh B COCTaB TecTa. EciM >xe Ha AaHHBIN
Bonpoc 6bL10 mosydyeHo 0 % mpaBUJIBHBIX OTBETOB, 3TO MOXET
O3HayaTb, YTO BOMNPOC He OBbLI NOCTaBJeH KOPPEeKTHO WJH He
OTpPaXKaeT TeCTUPYeMbIH y4eOHbIM MaTepuas. HekoTopble BOMPOCHI
MOTYT TaKXe JaBaTb OTBeThl Ha Jpyrve BOINpOCHI TecTa. Bce aTu
BbllIeyKa3aHHbIe GpaKThbl U, BEPOSITHO, MHOTHE JIpyTHe JJOKHBI ObITh
0OHapyxeHbI 10JPOOHBIMU UCCIe0BAHUSAMU BONIPOCOB.

3.13.3.2 Hcnosab3oBaHue (YHKLUOHAJBHBIX BO3MOXKHOCTEH
OLlEHKH

Ucnonb3oBanve QYHKIUMOHAJBHOW MOJIe/IM, PAacCMOTPEHHOM
BBIIIE, MOXKET BECTH K IOBBIIIEHHUIO KaYeCTBa pa3paboTKH TECTOB.

ConpsokeHHWe BONPOCOB TeCTa C OINpeJeJeHHbIM YpPOBHEM
[03HaBaTeJbHOH TAKCOHOMMH JaeT BO3MOXKHOCTb Jy4lle BbI6GpaTh
COOTBETCTBYyIOLIME Bompockl. Hampumep, Mbl MOXeM IpPOBEPHUTH
3HaHUSA CTYZEHTOB IIocJe JIeKUWH WIM [epes, CeMHUHAapaMM.
[locnenyromwnuii TecT MoXKeT ObITh HampaBJeH Ha MHPOBEPKY
NMOHMMaHUS UM BBICLUIETO YPOBHS 3HaHUU. KpoMe Toro, passn4Hbie
YPOBHU MOTYT OBbITh 00'beJMHEHBI [J1S1 pa3/IMYHbIA YacTel Kypca. ITa
MOJleJIb MOXET ObITb IpPAaKTUYeCKH YAOOHOW H JAJs CO3JaHHUs
aJlaiTUBHOrO0 TecTa. TecTUpOBaHME MOXeT OBbITb HA4yaTo C
MPOU3BOJILHOI'O YPOBHS M B 3aBUCHUMOCTH OT IOJIYYEHHBIX TEKYI[UX
pe3yJIbTaTOB YYaCcTHHUKA JjaJiee MOJBEPTHYTO KOPPEKTHPOBKE YPOBHSA
NOoC/IeAYI0IIUX BOIPOCOB.

Comnpsi>keHHEe BOIPOCOB TeCTa C TAKCOHOMHeH MO03HAaBaTeJbHbIX
Lesell JaeT pa3paboTYMKaM BO3MOXKHOCThb OINpPEAEJUTb He TOJbKO
BONPOCHI JJisl HIPOBEPKU 3JIeMEHTAPHBIX 3HAHUH, HO U AJIs1 IPOBEPKHU
6oJiee yryy6JeHHOTO IMOHHWMAaHHsA TECTUPYeMOW 006J/1acTH 3HAHHH.
CyllecTBYIOT NpeANOJIOKEHUs], YTO 3aKPbITble 3aJaHUs SBJSKOTCS
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foJiee MPUTOJHBIMM JJisi TECTUPOBAHHUS 3JIEMEHTAPHOTO YPOBHS
3HAaHUH, a OTKPbIThbIE 33JAHUS /IS TECTUPOBAHUS BBICIIUX YPOBHEH
3HaHUH.

KoM6uHanusa sTHUX ABYX NOJXOJ0OB K CO3JaHHUI0 TECTOB JaeT
BO3MOXXHOCTb pPa3paboTaTb TECT, COCTaBJEHHBbId W3 pPa3JUYHBIX
N03HABATEeJbHBIX YPOBHEH /Uil pas/JMYHbIX 4yacTed Kypca (T.e. B
Havajle ceMMHapa MOXeT GbITb NPOBeJEeHO TeCTHPOBaHUE, KOTOpOe
IPOBEPUT YPOBEHDb 3HAHUM U Ha C/IeJyIOLIEM 3aHATUHN TeCTHUPOBAHUE
JUI1 IPOBEPKU YPOBHS MOHUMAaHUA WJIM e 6oJiee BbICOKOTO YPOBHS
3HaHUH B TeCTUPYEMOU 06J1aCTH).

3.13.3.3 CemaHTHUKa YPOBHA 3HAaHUH

Hcnosib30BaHNE TAaKCOHOMUM TO3HABATEJIBHBIX LieJIed JaeT HaM
BO3MOXKHOCTb CO3J]aTh CBAA3W MEX/y CEMaHTHUKON M YPOBHEM 3HaHUM.
PaccmoTpuM, Hanmpumep, TakcoHOMMI0 biyma. Bbicliuii ypoBeHb
TakcoHoMUU bBisiyma O6yJeT cOOTBeTCTBOBaTb YpoBHIO “A”, u
COOTBETCTBEHHO, HU3BLIHN ypOBEHb TaKCOHOMHUU oyzner
XapakKTepu3oBaTh ypoBeHb “E”. B aToM ciyyae mosiyueHHas oljeHKa
JaeT [eHHyl0 WHOOpPMALMIO /JJs OpraHM3aldM, KoTopas Ha
OCHOBAaHHMU [JAHHOH WHOPOPMALMMU MOXKET IMOJYYUTb KOHKpETHOe
npejcTaBJeHUE O CIOCOGHOCTSIX KOHKPETHOI'O MPeTeHeHTa.

3.13.3.4 YcTpaHeHHe TEXHOJIOTUYECKUX Npob6jieM

YcTpaHeHMe  TeXHOJIOTHYeCKUX Mpo6JeM 6GpocaeT BbI30B
IOCTaBJIEHHON 3ajade. BeposiTHO, ycTpaHUTb HUX MOJHOCTBIO -
HeBO3MOXHO. Ho orpaHHyYeHHe BO BpeMeHU MPOLecca TeCTUPOBAHUS
Y MHJMBH/yaIU3alKsl BONPOCOB TeCTa (KaXKAbIM yYaCTHUK MOJIYYaloT
CBOU MHJAMBU/YyaTbHbIE BOIPOCHI) MOXET YCTPAHUTb HEKOTOPBIE U3
HUX. bBosblioe KoO/JMYeCTBO S5KBHBAJEHTHBIX BOINPOCOB (BOMIPOC,
OPUEHTHPOBAHHBIM Ha OJWH W TOT K€ YPOBEHb TAKCOHOMHH WM Ha
O/IMH W TOT Yy3eJ IM03HABAaTeJbHOW CTPYKTYpbl Kypca), MOXeT
YCTPaHUTb MOBTOPSIEMOCTb BONPOCOB. AJIbTEPHATUBHbIE THIIbI
BOIIPOCOB, BKJIIOYasi OTKPBITble BOMNPOChl, MOTYT YMEHBLIUTH
BO3MO>XHOCTH “CeTeBOr0 KOHCYJIbTUPOBaHHUS".
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[Ipe3eHTyeMble Bblllle pacCyK[eHHUS OTPaXKalT CYLLeCTBYILIUN
ONBIT aBTOPOB B 06J1aCTH OlleHKU 3HAHWUM. Ha JjaHHOM 3Tame 6blJ0
HayaTo MpaKTH4YeCcKoe BHeJIpeHUe PacCMOTPEHHbIX UJled B peajlbHOU
cpene. [lpoBoasTcs ucciaenoBaHusi Bo3MoxkHocTed LMS Moodle, ¢
LeJbI0 CO3JaHUS psjia MOAYJIeH, pealu3yrIIuX IpeAcTaBJIeHHbIe
UJEeHu.
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