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HanmonansHbIN TeXHUYECKH yHUBepcuTeT Y Kpauas! "KITN"
kadenpa nHOOPMATMOHHO-U3MEPUTETHLHON TEXHUKU
VYxpauna, 03056, Kues-56, [Ipocnekt [Tobens 37,
Ten./pakc+38 044 236-96-72, E-mail: cvd@ntu-kpi.kiev.ua, sik@iit.ntu-kpi.kiev.ua

B pamkax ydeOHO-HayuHoro Komruiekca "Kadenpa wnHdopmannoHHo-n3MepurensHoi Texuukn u HUN
9KCIIEpUMEHTAIbHOW MH(POPMATHKH M MeTposiornn” HanmoHanbHOro TexHHYecKoro yHuBepcutera Ykpauns! "KITN"
paspabotan npoekt "BupryanbsHas xadenpa”, B coctaB koTopoii Bxoaut JlabopaTtopust HEHpOCETEBBIX TEXHOIOTHH.

Cnennduka BUPTYaJbHOT0 00yYeHHUsI:
. KadecTBO OOYUCHHS HE CHIDKAETCS;
. MIPeIOCTaBIISICT 00pa30BaHKe B caMble KOPOTKHE CPOKH;
I, BO3MOYHOCTb TIOCTOSTHHOTO OOHOBJICHUS y4eOHO-METOAMIECKUX MaTEPHATIOB B HOPM OOYICHHS;

V. TT03BOJISIET OTHOBPEMEHHO YUYUTHLCS U paboOTaTh;

V. 3¢ PEKTUBHO NEHUCTBYET Ha JFOOOM PacCTOSHUU OT y4eOHOTO IIEHTPA;

VI. OTKPBIBACT JIOTIOJNHUTEIBHYIO BO3MOXKHOCTh (DAKyJIbTATUBHOTO W3YYCHUS PAa3ENIOB TUCHUILUIUH U3 APYTHX
YUeOHBIX MPOTPaMM;

VII. obecrieurBaeT 00y4aeMOro HHTEPAKTUBHON TOICPKKON B yueOe U paboTe CO CTOPOHBI PENOIaBaTEs;

VIII.  mpemocTaBiseT pa3BUTYIO BHPTYAIBHYIO HHPPACTPYKTYPY, BKIIOYAS 3JICKTPOHHBIC OMONMOTEKH, ydacTHC B
AJICKTPOHHBIX KOH(EepeHIHIX U PopyMax;

IX. (dhopmupyeT ydeOHBIC TPYIIBI HEMPEPHIBHO B TEUSHHE TOJa W BBIIACT MHIUBUAYAIbHBIA TUIAH OOYUEHUs C
BO3MOXKHOCTBIO aKaJ[eMUYECKUX MEPEPHIBOB B y4eoOe;

X. MIPEIOCTABIISIET BO3MOXKHOCTD YU€OBI ""HEe BHIXO/S U3 IoMa" U OKCTEPHOM.

ba3oBble NPpUHIMIIBI 00yYeHUs:

. 3aouHble KOMMOHEHTHI (B TEUECHHE CEMeCTpa): Tepefada CTyISHTY cpelcTBaMu WHTEpHET JIEKIMOHHBIX
MaTepHUAIIOB, JIA0OPATOPHBIX, IMPAKTHYCCKHX W KYPCOBBIX 3aJaHUI, CAMOCTOSTECIHHOC KOHCIICKTUPOBAHUE
Y4eOHUKOB W CIICIMATBHBIX YYCOHBIX MMOCOOWH, WHTEPAKTHBHBIA IUAIIOT C TPENoAaBaTelieM (dIICKTPOHHAS
IoYTa WIH KOHCYJIBTALUSA B PEKUME 3JICKTPOHHON KOH(MEPEHINH), BBITIOTHEHHE U MEePEChUTKA ITHChMCEHHBIX
3aJJaHU{ ¥ OTBETOB HA KOHTPOILHBIC BOMIPOCHI K pa3esiaM 0O0yUCHUS.

. OuHble KOMIOHEHTHI (B XOJC 3K3aMCHAIMOHHON CECCHM): KOHCYJBTAIlMd Y BEIYILETro IpermoaaBaTels,
MMUCBMEHHBIN 3K3aMCH, OpPraHU3alMOHHO-ICATEIIFHBIC HTPHI U TPYIIIOBBIC JUCKYCCUH ((haKyIbTaTHBHO).

I, AlanTallMOHHBbIE KOMIIOHEHTBI: BO3MOXHOCTh BBIOOpa KypCOB-MOIYJIEH MO TIOTPEOHOCTSIM CTYIEHTA,
B3aMMOCBSI3b TEMAaTHKH MHCBMEHHBIX Pa0OT C MPAaKTHIECCKOH IEATEIBHOCTRIO CTYJCHTa, CHCTeMa 00paTHON
CBSI3M C TIperojaBaTeNieM JUIA aHalM3a M yIpaBlIeHHUsS pabdodel CUTyanueil CTyIeHTa, HAJMYWE TPYIIIIBI
TOJEPKKA  (TEXHUYECKOW, METOIUYEeCKOW, WH(POPMAINOHHO-aHATUTHYECKON,  IICUXOJOTHIECKOH),
HWHAWBUAYAJIBHBIA PO ECCHOHATBHO-TICHXOIOTHYECKUN OPTPET CIEIHAUCTA.

V. NHHOBaIMOHHBIE KOMIIOHEHTHI: 00yJaroNIie KOMITBIOTEPHBIE MMPOTpaMMBI U BHIEOMATEpHAbl, BUIEO- U
AyJMOJICKIIUH, WCIONB30BAHAC CHCTEMBI TIIOOANEHOTO WH(POpPMAIMOHHOTO oOMeHa, HWHTepHeT-yaThl,
KOH(EPEHIINH H T.II.

OcHOBHasl YacTh Kypca IOCBSIICHA WM3YUYCHHUIO OCHOB HEHPOCETEBBIX TEXHOJOTMHA W WX IPUMCHCHHS B
SKCICPUMCHTATLHOU HHpOopMaTuke. [ToaToMy pa3paboTaHHOE METOIYECKOE 00eCTIeUeHHE MOKET OBITh 3 ()EKTHBHO
WCTOJNB30BaHO TPU TOATOTOBKE WH)KEHEPOB W MArMCTPOB CIICIMAIBHOCTEH, CBA3aHHBIX C MpobieMaMu
HCKYyCCTBEHHOTO HHTEIJICKTa M pa3paboTKoil cucteM Ha ero ocHoBe. Kpome Toro, HByX- M TpexypOBHEBas
cucTeMaTH3alusl y9eOHOro MaTepraa MO3BOJISIeT BEIOPATh HYXKHBIM YPOBSHb 3HAHWH, YMEHUN W HABBIKOB, HCXOAS W3
TpeboBaHMII 00pa30BaTEIbHON W KBATM(PUKAIMOHHON XapaKTEPUCTUKH, a TaKKe MPOrpaMMbI MPoQeCCHOHATBHO-
00pa3oBaTeNLHON MOATOTOBKH.

[IpumeHeHHe HEHPOCETEBBIX TEXHOJIOTHH B SKCIIEPUMEHTAILHOW MH(DOpPMATHKE IS U3MEPEHUMA, KOHTPOJI,
JMUATHOCTHKH ¥ WCIBITAHUN TpEIoiaraeT Co3AaHue JabopaTopHOi 0a3bl, TO3BOJLIIONICH pealu3oBaTh 3TH
MPOIETyPHl IKCIIEpUMEHTANBHO. JlabopaTopHOe 000pyIOBaHNE B BUPTYalbHOM HCIIONHCHUU (MOICIH, TPCHAXEPHI)
MO3BOJIICT  PEIIUTh MpoOJeMy OOecmedeHHs KaKJOro CTYJCHTA IOJNHBIM  KOMIUIEKTOM — HEOOXOMMBIX
WHCTPYMCHTAIBHBIX CPEACTB C MEHBINEH 3aTpaToil cpeicTB. ECTECTBEHHO, UTO BHPTYaJIbHBIC alllapaTHbIC CPEACTBA
He OyIyT MOJHOCTBIO 3aMEHSITh pPEaNbHBIC HHCTPYMEHTHI, HO OYIyT CIy’KUTh MOIIHBIM  BCIIOMOTATEIHHBIM
JTUTAKTHYCCKIM HHCTPYMEHTApUEM JUIsl 00y94aeMBIX C IeTbI0 TPHOOpeTeHUs (3aKPEIUICHNS) HABBIKOB paOOTHI ¢ HUMHU
Y MHHUMH3AIHN PACXOI0B 10 CO3AaHUIO TaOOpaTOPHOIT 6a3bI B IIETIOM.

LeneBas ayqiuTOpus - CTYICHTHI CTAPIINX KYPCOB, MAarCTPAHTHI M CIICIIHAJIMCTHI HAPaBJICHHH, CBSI3aHHBIX
¢ pa3paboTKOil cHCTEM MCKYCCTBEHHOT'O MHTEIIIEKTA.

@2001, anekTpoHHas Bepcus nogrotossieHa 3A0 ABTIKC Cankr-lMeTtepbypr, http://www.autex.spb.ru
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DYHKIUH CHUCTEMBbI HCTAHUHOHHOTO BHpPTyaabHOro WWW-o0yyeHusi- KOHCYJIbTAIIMOHHAS
(mpemocraBieHne 0o0ydYaeMbIM MOJHOW HMH(OpMamuM IO y4eOHOH mporpaMmMe Kypca M HpPEeIOCTaBICHHE
KOHCYJIbTAIIMOHHBIX YCIIYT) U ynpaBJjsiomas (pyKOBOACTBO MMPOIECCOM O0YUeHHUSI U KOHTPOJIS YCBOSIEMOCTH 3HAHHUIN
B COOTBETCTBUH C YI€OHOU TIPOTpaMMOii).

MeToabl peAcTaBIeHUs MOHATHI U cI0CO0BI MO/IEJUPOBAHHSA NMPOLECCOB H3YYaeMoro npeaMeTa

OCHOBHBIE TIOHATHSI Kypca NPEICTABICHbI B BHIE Pa3AeioB JIEKIHOHHOIO MaTepHaia, Ja00paTOpHBIX H
MpaKTHYeCKUX 3aHATHi. Kaxaplii pasmen - 3TO SIEKTPOHHBIA JIOKYMEHT, BBINOJHEHHBIH B cpenme LearningSpace,
JOCTYIHBII IS TIoJIb30Bateneil cetn VHTEepHET mocpencTBOM JIt000ro Opoy3epa MM HEMOCPEACTBEHHO C MOMOIIBI0
nakeTa Lotus Notes.

IIpeacraB/jieHne MATEPUATOB MOXKET OCYIIECTBISITHCS B TAKMX PEKUMAX:

- JeMOHCTpauMM - B BHAE OICKTPOHHOW KHHUTH. OOyyaeMOMy TIpembsBISCTCA MaTepuanl B BHIC
MTOCTIEIOBATENEHOCTH TEKCTOBOTO, TpapUIecKOro, ayAno- ¥ BHICO-MaTepHuaia WK JMHAMHIYECKOTO H300paskeHHs
(BUIEO-POJIUKOB);

- 0o0yyeHHs] - B BHIC YIPABILIOMEH HPOTPaMMBI, IEKTPOHHOTO AOKyMeHTa. OOydaeMbIli MOJIy4aeT 3HAHHS B
MpEeaIMETHOW 00JacTH W3y4aeMoro paslesia [oJ yIpaBlIeHWEM OOydJalomed mporpaMMbsl B BHIC
MOCJICZIOBATEILHOCTH JCWCTBUH W TPUHUMAEMBIX pemeHuil. B 3ToM ciaydae oOydaeMoMy MpeacTaBIseTCst
yueOHBIA MaTepuan (B BUAC 3JICKTPOHHOW KHHUTH), MPOUM3BOIMTCS KOHTPOJb €0 YCBOCHHS W JHATHOCTHKA
om0k o0ydaemoro. [Ipu 3TOM JOKHEI OBITH JOCTUTHYTHI IS OOYYEHUS U PEIICH KOMIUICKC 33734 YUCHHS,
KOHTPOJISI U JUATHOCTUKH;

- TPEHHPOBKH - B BHJIC TPCHHUPYIOIICH MPOTrpaMMBbl, KOTOPasi OpraHU3yeT aeKBaTHYIO CPEIy A TPUOOPETCHUS U
3aKpeIUICHHS TPeOYSMBIX HABBIKOB M YMCHHIA;

- TeCTHPOBAaHHUS W JMATHOCTHKM - B BUJE TEeCTHpyoUIel mporpaMmMel. [Iporpamma mpemoctaBisieTr o0yqaeMomy
HabOp TECTOBBIX 3aJad WM BONPOCOB, OCYIIECTBISET OICHKY MNpPaBUIBHOCTH OTBETOB, OOHApYXHBAaeT H
Pa3bACHAET ONINOKH;

- uH(popMaUnHOHHO-cIPpaBOYHOM. B »3TOoM ciydae wmcmons3yercss ydeOHas cpeda W KOCHYJIBTAIlMOHHO-
CTIIPAaBOYHBIN IIEHTP. YUEOHBII MaTepHrall B 3TOM CITydae JOJDKEH ObITh CHCTEMATH3UPOBaH;

- 1a00paTOPHO-TPEHHPOBOYHOM - B BHJE Habopa MpPOrpaMM-TPEHAXEPOB, MMHUTHPYIOMIMX PabOTy peanbHBIX
pUOOPOB, ¥ PYKOBOCTBA TTOJIE30BATEN K HUM B BHJIC CUCTEMBI C apXHUTEKTYPOI BUJa KIIMEHT-CEPBEP.

TpeGoBanus K pean3anuy CHCTEMBbI
Jnst co3paHusi CHCTEMBI W YCIIEIIHON paboThl ¢ Hel (oOydeHKe) HeO0OXOUM IEepPCOHANBHBIN KOMITBIOTEP
(TIK), xapakTepHCTHKH KOTOPOTro ObLTH OBl He Xy)Xe MpHBeACHHBIX Hike (Har dware):
- Tum npoieccopa - Pentium;
- o00wem O3Y - 32 M0;
- cBOOOIHEIH 00BEM KecTKOro Hocutesst - 100 Mo;
- Kada’i cBs3W - 10 MOwuT.
Ha IIK 10/5KHO OBITE YCTAHOBIIEHO CIIEAYIONIEE MPOrpaMMHOe obecieuenue (Softwar €):
. Internet-6poysep, MOAIEPKUBAIONINN CITY)Oy 3JIEKTPOHHOW IMOYTHI W BOCIPHHUMAIONIUHN java-CKPHIITHI
(Netscape Communicator Bepcun 4.x u Bbiie, Microsoft Internet Explorer Bepcun 5.x 1 BbIIIIE), WK
. Lotus LearningSpace Bepcuu 4.X u BblILIE;
a TaKoKe JUIsl IPOBe/ICHHs Ta0OPaTOPHBIX U MPAKTUYECKUX 3aHITHH:
- MathCad 5.0;
- MathLab 5.2 ¢ Neural Network Toolbox 3.0.

3akaioyeHue

Cucrema BHPTyaJbHOTO OOy4YeHHsI TPHMEHSETCS B paMmkax Kkypca "HelpoceTeBble TEXHOJOTHH B
m3MepuTenbHoi Texuuke" Ha kadeape MUT HTYY "KIIN". Ilpeanaraercs mpuMeHSITh CUCTEMY I YACTHYHOM, a
BIIOCTICACTBUMA M TIOJHOM 3aMEHBl CYIIECTBYIOUIMX JICKIIMOHHBIX, MPAaKTHYECKUX M JIAOOPATOPHBIX 3aHATHH U
KypCOBOTO IMPOEKTHPOBAHUS IO yKa3aHHOMY y4deOHOMy Kypcy. CucrteMy ciemyeT MPHUMEHSTh Kak Uil paboThl B
KJlacce, TaK W JUII BHEKIAcCHOH paboThl cTyaeHTOB. Bpemst pa®oThl ¢ CHCTEMON 3aBHCHT OT WHAWBUAYAIHHBIX
CIOCOOHOCTEW CTyJeHTa, HO IODKHO OBITh HE MEHee 2 W He Ooyee 2.5 akaJeMHUYECKHX YacoB B JeHb. [l
MIPUMEHCHUS CHCTEMEI €€ padoTa JTOJDKHA OBITH COTJIAcOBaHA ¢ YYCOHBIM IUTAHOM IO JAHHOMY Y4eOHOMY KypCYy.

Hoctyn K obyyatoreit CUCTEME OCYLIECTBILAETCS uepes WEB-cTpanuiy
(http:/fiit.ntu-kpi.kiev.ua/Neuro/index.html) Jlaboparopru HeHpOCETEBBIX TEXHOIOTHIA.

([TT# [T
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REMOTE DISTRIBUTED LEARNING SYSTEM "NEURAL NETWORK TECHNOLOGIES IN
EXPERIMENTAL INFORMATICS
Bragynets S.O., Tsydelko V.D.

National Technical University of Ukraine
"Kiev Polytechnic Ingtitute, Department of Information and Measuring Engineering”
Ukraine, 03056, Kiyv-56, Peremogy Ave. 37

Within the framework of the teaching-scientific complex "Information and Measuring Engineering
Department and Scientific-Research Institute for Experimental Informatics and Metrology " of National Technical
University of Ukraine "KPI" the project "Virtual Department” is developed, its structure includes Laboratory for
Neural Network Technologies.

Thefeaturesof virtual learning are:

l. the quality of learning is not reduced;
Il. possibility of continual updating of teaching-methodical materials and forms of learning;
Il allows to study and to work simultaneously;

V. effectively acts on any distance from educational center;

V. opens an additional possibility of facultative study of disciplines sections from other educational programs,

VI. provides students with interactive support in study and work from the teacher;

VILI. provides a wide virtual infrastructure, including electronic libraries, participation in electronic conferences
and forums;

VIII. forms educational groups continuously during the year and gives the individual plan of learning with a
possibility of academic study interruptions;

IX. provides a possibility of study "without |eaving the house".

The main part of the course is devoted to the study of the bases of neural network technologies and their
application in experimental computer science for measurement, control, testing and diagnostics. Therefore the
developed methodical providing can be effectively used for the preparation of engineers and master of sciences of
specidlities dealt with the problems of artificial intelligence and system engineering on its basis. Besides this, the two
and the three-level systematization of the educational material allows to select on the strength of the requests of
educational and qualifying characteristic and also of the professional-educational training program the necessary level
of knowledges and skills.

Application of the neural network technologies in experimental computer science for measurements, control,
diagnostics and tests considers the creation of laboratory basis allowing to realize these procedures experimentally.
The labware in virtual fulfillment (models, simulators, etc.) allows to solve the problem of providing of each student
with a full package of necessary tools with a smaller finances costs. Clear, that the virtual hardware completely will
not substitute real tools, but will be high-power accessorial didactic toolkit for trained with the purpose of obtaining
(or fixing) of skills and minimization of costs on laboratory basis creation generaly.

The target audience - students of higher classes, masters and experts of fields deat with artificial
intelligence system engineering.

Functions of the remote virtual WWW-learning system - consulting (providing the trained with full
information under the educational course program and consultation services) and management (administration of the
learning process and control of adopted knowledges according to the educational program).

The main concepts of the course are represented as sections of lecture material, laboratory and practical
works. Each section is an electronic document represented by means of Lotusy LearningSpacel] accessible for the
Internet users.

The presentation of materials can be carried out in such modes:

demonstrating - as an electronic book. The material is represented as a sequence of text, graphic, audio- and
video-material or dynamic image;

learning - as a control program and an electronic document. Student obtains the knowledges as a segquence
of operations and solutions under the control of the tutor. In this case the educational material (as the electronic book)
is represented, monitoring its digestion and student error diagnosticsis performed.

training - as atraining program, which will organize an adequate medium both for purchase and fixing of the
required skills;

testing and diagnostics - as a testing program. The program gives to the student a sequence of the test
problems or questions, realizes the evaluation of the answers truthfulness, finds out and explains made errors;

The system of virtual learning is applied within the framework of the course "Neural network technologiesin
measuring engineering” at the Department of Information and Measuring Engineering of National Technical
University of Ukraine "Kiev Polytechnic Institute". It is offered to apply the system for partial, and afterwards for full
replacement of existing lecture, practical and laboratory sessions and course project designing. The application of the
system should be agreed to the educational plan.

The access to the learning system is carried out through the Laboratory of Neural Network Technologies
WEB-page (http://iit.ntu-kpi.kiev.ua/Neuro/index.html ).



http://iit.ntu-kpi.kiev.ua/Neuro/index.html

