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Onucano miaxin a0 po30yA0BM MOKJIMBOCTEll iCHYIOUHX Ta CTBOPEHHSI HOBOIO
NMOKOJiHHS Be0-0a30BaHUX AMAAKTHYHHUX Ta iHopMmauiiiHuUX cucTeM 4Yepe3 BUKOPUCTAHHS
cnenianizoBaHol aaropuTMi4YHOI MOBH 3 OHJIAliH IHTEPNPETATOPOM Ta MIATPUMKOI0 (yHHii
MOJEJTIOBAHHS TUHAMIYHHUX 00' €KTIB, 30KpeMa B rajy3i IucTaHuiiinoi ocBirm.

Karo4oBi ciaoBa: cucTeMu KOMII' IOTEPHOT0 HABYAHHS, MaKpPOMOAelb, HaBYAJIbHA
MoOBaA.

The article describes the way for extension of existing and creation of a new generation
of web-based e-learning and information systems through the use of specialized algorithmic
language with online inter preter and support of modeling of dynamic objects specially in cases
of dystance education.

Keywords: e-learning system, macromodel, dystance education, learning
language.

Beryn

Po3pobneno HOBHE MiAXix [0 CTBOPEHHS MHAAKTHYHHX cucrTeM (iHIMa HasBa — CHCTEMH
koM toreproro HaBuaHus CKH) ta posmmpenns ix ¢yukiionanbaocti. Posrnsaemo icayroui CKH, ski
MOKHA YMOBHO PO3/UIMTH Ha J1Ba KJIACH:

1) OC-opientoBani CKH, ce6To KkiacuuHi HaBYajbHI MpPOrpaMu, po3poOJeHi Uil BUKOHAHHS B
CepemoBHIL KOHKpeTHOI onepattiitnoi cuctemu (OC) 3 BUKOpUCTAHHS 11 MOKIIMBOCTEH;

2) Inrepuer-6a3zoBani (dystance education) CKH, siki € Hesanexxuumu Big kmieHTchkoi OC B criy
BHUKOPHUCTaHHS apXiTEeKTypH KITi€HT-cepBep Ta BeO iHTepdelicy KopuctyBaya .

Tpamuuiiini OC-opientoBani CKH 3apa3 mocTynoBo mepecTaroTh BidirpaBaTH YLIbHY POJb CEPel
JMJIAKTHYHUX CUCTEM, OCKUTBKM cydacHHH eramn po3ButTKy IT iHmycTpii mocTymnoBo mpuMyInye OuTbIIICTh
MPOrpaMHOro 3a0e3neueHHs MIrpyBaTH Ha apXiTEeKTypy KII€HT-cepBep 3 Opi€HTaIli€clo Ha poboTy B
JIOKaJbHIA Mepexki abo [HTepHeTi 3 MoJaNbIIM MEepexooM Ha piBeHb “XMapHUX' o04HcIeHb. [HTepHeT
6azoBani CKH BomofitoTh UM psoM 0e3yMOBHUX IIEpeBar, TAKHMH SIK:

— IIEHTPATI30BaHUI KOHTPOIb HABYAILHOTO MPOIECY Ta KepyBaHHS,

— KpOC-TIaT(OPMEHICTh Ta HE3AJISKHICTh BiJl KIIIEHCHKOT OmepaliiiHoi CUCTEMH;

— IHTerpoBaHICTh B Cy4acHH iH(POPMAIIfHHUI MPOCTIp, CyMiCHICTh CTAHAAPTIB TOIIO.

[IpoTe mepeBard HOBOI TEXHOJOTII, SIK 3aBXKIHM, HECYTh 1 IIEBHI OOMEKEHHS, YM BIpHIIIC CKa3aTH,
THMYacOBI MPOOJIEMHU 3POCTaHHsI Ta CTaHOBJICHHS. OCKUIbKY TOJIOBHA IIepeBara TEXHOJOTIi KITIEHT-CepBEp
€ BUKOpHCTaHHs BeO-OpaB3epa sIK KIiEHTChKOTO iHTepdeiicy, To KoHuentist knacuunoi crpykrypu CKH
3a3Haja CYTTEBMX 3MiH. Y HaBYaJbHUX cHCTeMaX, cTBopeHHX Ha OC-opieHTOBaHIN apXiTeKTypi 3
nepeBaxuuM Bukopuctanusm OC Windows a6o Macintosh, po3poOHMKKM MarOTh MOBHHUE OCTYI 10
OTepaIiifHOT CHCTEMH Ta MPOTrPaMHUI MPOAYKT BHKOHYEThCS SIK €IWHE 1iJIe, BUKOPHCTOBYIOUH (haHIoBy
cucremy, rpadiuauii intepdeiic Ta pecypcu OC koMt roTepa.
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OcHoBHU# MaTepian

Mirpamiss Ha IHTEpHET-Opi€EHTOBaHy IUIaTGOPMY KITIEHT-CEPBEP CIOYATKy JeIo OOMexuiIa
po3poonukiB CKH, ockinbku ¢yHkiionan BeG-OpaB3epa OyB 3HaYHO MEHIIHMH BiJl MOXIUBOCTEH, IO
HaJa€ TMOBHOBApPTICHA JECKTONHA orepaliiiHa cucrema. Tomy apxirektypa CKH, sk 1 iHmmx IaTeprer
aruTikaiii, akTHIHO po3auIuia (YHKIT CUCTEMH Ha JBi CKJIAI0B1 YACTHHH:

— Maibke Bcs JIOTiKa CHCTEMH, poOOTa 3 JaHWMHU TOIIO BHUKOHYIOTHCSI Ha CEpPBEpHIM CTOPOHI 3i
3aJIiTHHAM cepBepa 0a3 JaHuX Ta BeO-cepBepa abo cepBepa aIuTiKallii;

— iHTepdeiic KopucTyBaya BUKOHYEThCs BimmaneHo, i € OC HezanexxHuMm. HeoOximaumu € nuimne
HasIBHICTh BeO-OpaB3epa Ta MiATpUMKa KOMYHIKaIiiHOTO MpoToKoiy, nepeBakHo HTTP/SHTTP.

[lerHoro Miporo (yHkIioOHAT BeO-OpaB3epa MOXHa PO3IMIMPUTH BBEIACHHSIM CTOPOHHIX TOIATKIB,
takux sk Flash, Java Applets, ActiveX oo, aje 11e € JaneKo He TMOBHOI[IHHA 3aMiHa BCiX MOXITHBOCTEH
MOBHOIIIHHOI orepamniiHoi cucreMu. Y Wil cuTyalil TOJOBHY pojib 3irpajia HEJOCKOHATICTh OpaB3epiB
MEepIIMX MOKOMiHb, 1 X04a 3apa3 CUTYaIlisl 3MIHIOETHCSI 3aBIISIKM 3POCTAHHIO 1X MOXXJIMBOCTEH, 30KpeMa
miarpumii HTMLS5 ta AJAX, ta 3aranmom npu npoekryBanHi apxitektypu CKH ¢dynkmionansHa abo
JIOT1YHA YacTHHA, UM TaK 3BaHa Oi3HEec-JIOTiKa, K MPaBUIIO, HAJaJl Jisirae Ha BeO-CcepBep Ta CEPBEPHY MOBY
mporpamysanms, sk PHP, JSP, ASP, Ruby Toro.

Ha puc. 1 300paskeno ymoBHY cTpykTypy TunoBoi CKH a6o indopmaniiiHoi cucTeMu:

IHTepHeT
Beb cepeep
Beb-Opae3ep
(hyHKUioHAN ) ~
cucTemMu) (iHTepdieiic kKopMcTyBava)

cepsep Bas naHmnx

(naHi)

Puc. 1. Cmpyxmypa munosoi ee6-6azosanoi CKH

Amnaniz icHyrounx Be0-0a3oBaHMX iHGOpPMAIIMHHX Ta 30KpeMa AWJAKTHYHHUX CHCTEM DPa3oM 3
JOCBIJIOM PO3pOOJICHHSI Ta CYNPOBOJNY DSy HABUAIBHHX MPOEKTIB JIaB 3MOTY 3alpONOHYBAaTH HOBUH
MiIXiJA 10 CTBOPEHHS HOBITHIX CHCTEM €JIEKTPOHHOI'O HABUYaHHSA Ta PO3IIUPEHHS MOXKJIMBOCTEH
ICHYIOYHX.

CranoByieHHsI B€0-0a30BaHUX HABUAILHUX CHUCTEM SIK CAMOCTIHHOIO OKPEMOI'o KIIacy B MPOrpaMHii
IHAYCTpIi pa3oM 3 BIACYTHICTIO IIMPOKUX MOYKJIIMBOCTEH IIOJI0 ONEPATHBHOIO KEPYyBaHHS Ta MOIUQIKaIlii
HABYaJbHUX KypCIB Ta CaMOTr'0 HaBYAJILHOTO MPOIIECY B CHITy BUKOPHCTAHHS CIICI[ialli30BaHUX CEPBEPHUX
wiathopm Ta BeO-iHTepdeiicy 3 MATPUMKOI MOBH JavaSCript mpuBOAMTH A0 PO3AiUTCHHS (YHKILH
po3poouukiB CKH Ha BeO-p0o3p0OHHKIB Ta CTBOPIOBAYIB HABUAIBHOTO HarlOBHeHHs. OCTaHHI HE MalOTh, SIK
MpPaBWJIO, JOCTYNY JO CUCTEMH Uil MOAM(IKAIiii Yu 3MiH 1 IEPEBaKHO KOPHUCTYIOTHCS 3aJaHUMHU
1mabI0HaMu J1J1s1 pO3pO0JICHHS HaBYaIbHUX KYpPCIB.

[IponoHyeTbcss BBECTH 10 CKIaAy JOWJAKTHYHOI CHUCTEMH CIHEIlialli3oBaHy IHTEPIPETOBAHY
anroputmiuny mMoBy ELBasic [1, 2] 3 miaTpuMKOO iHTEPHIpPETaTOPOM SK BHKOHABIS HA KIIIEHTCHKIH
CTOpOHI, Oe3mocepenHbo0 y BeO-Opap3epi. Ha puc. 2 300pa)keHO HOBY, 3alpONOHOBaHY aBTOPaMH,
CTPYKTYPY IUAAKTUYHOI CHCTEMH 3 PO3IUICHHIM (PYHKI[IOHATY, TOOTO JIOTiKH (DYHKIIIOHYBAaHHS CHCTEMH,
3 OJHIET JMIE CEPBEPHOI Ha JBI PIBHOMPABHI CKJIAI0BI YaCTHMHHM IUISXOM BBEICHHS JIOJAaTKOBOI'O
IHTepIpeTaTopa CIeliaai30BaHol alfOPUTMIYHOT MOBH Ha CTOPOHI KITIEHTA.
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IHTepHeT IHTEpnpeTaTop
cnedianizoBaHol
HABUATTLHOT
Beb cepeep anropUTMIYHOI
BeD-OpaBaep MOBM

(dbyHkuioHan
CUCTEMM)

[PHP/ASP/JSP]

(iHTepdeic kopucTysava) (PyH KLUDHE;J'I
; CUCTEMMH
[HTML+JavaScript] [ELBasic]
cepeep Ba3 gaHux

(naHi)

Puc. 2. Hosa cmpykmypa CKH

Cri 3ayBaXkKuTH, 1110 1€ PIICHHS MPUBOIUTH JI0 Iepepo3noAity GyHKIlil y BeO-OpaB3epi:

— BOymoBaHiii MoBi JavaScript BimBomsThcs (YHKINI MOBH “HH3BKOTO pIiBHS', CBOEPIAHOrO
BianoBigHKKa Takol y kmacuunux OC, ane 1y BeO-Opas3epa;

— cremiajgi3oBaHa alropuTMidHa MOBa € aHAJIOrOM MOBH “ BUCOKOT'0 PiBHA” a00 “HaB4albHOI” MOBH,
sxuMH € [Tackaib a6o beiicuk g knacnuaux OC.

[IpomonoBaHmMii MiaXiA AACTh 3MOTY 3HA4YHO po3mupuTH MoxkiuBocTi CKH depes 3MmiHy akiieHTiB
Opy TPOCKTYBaHHI Ta y (QyHKIiIOHYBaHHI. AjroputmidyHa moBa ELBasiC ocnHoBana Ha CHHTaKcuci
KJIACUYHOI MOBHM mporpamyBaHHsl beilcuk, 10 mosierurye ii BUBYEHHS Ta Ma€ Psij PO3MIMPEHb I 3aaad
MOJIC/IIOBaHHSI Ta MakpoMojentoBaHHs [3, 6] pi3HOMaHITHUX AWHAMIYHUX MPOLECIB Ta CHUCTEM JUIs
BUKOPHUCTaHHS 3 HABYAJIHHOI METOIO.

Iepmmii Bapiant [1] mpomonoBanoi mMoBu ELBasic 6yB po3pobieHuii mis BHKOPHCTaHHS B
HaByanbHiH cuctemi ELCAD 3 peanizamieto inTepnperatopa MoBoro C Ta MIATPHUMKOK BUKOPHCTAHHIM
CHCTEMH aHaJli3y Ta MOJCIIIOBaHHS €ICKTPOHHMUX Kii Ta AuHaMidyaux cucreM CAHOC.

[IBuakwii mporpec y po3BUTKY JUAAKTUYHHUX CHCTEM Ta y (YHKIiOHaJ BeO-OpaB3epiB JO3BOJIMB
peamizariro mopu ELBasic na JavaScript 3 BukoHaHHSAM Oe3nocepeHbo BeO-OpaB3epoM Ha KITIEHTChKIH
CTOpOHI 0e3 3aJydeHHs CTOPOHHIX JOAaTKIB, IUIATIHIB TOIIO. BiamOBIIHO KOHIIEMIiA HaBYAIbHOI CUCTEMHU
3a3HaJia 3MiH y 3B'S3Ky 3 [IEPEX0I0M Ha BeO-opieHTOBaHy miathopmy [2, 4, 5].

OTKe, CTAaHOBUTH IHTEpeC BHKOpHCTAaHHS MoBM ELBasiC we mammie B CKiIagi aBTOHOMHOI
opurinansHoi CKH, ane 1 sk camomocTaTHiii (yHKIiOHAIBHMA ONOK — moxaTtok a0 icHyroumx CKH,
nanpukian, Moodle. TlpononoBane posumpents ¢ynkuionany CKH macte MOXIMBICTH CTBOprOBauam
HABYAJbHOTO KOHTEHTY JIOCATTH IIPHHIMIIOBO BHUIIOI'O0 PIBHA Ta HagacTh HOBOro (yHKIIOHATY
HaBYaJbHUM KypcaM.

IHTepHeT iHTepnp_eTaTop_
crneyljianizoBaHoi
HaBYansHol
Beb cepBep anropuTMIuHOT
Beb-Opas3ep MOBM

cucTemMa aHanisy
Ta MooeneaHHA

HKUioHan )
(qacyl:‘ICTLéMH} (iHTepheic kopucTyBava) ($VHKLLIOHE;I'I
- cUCTEMM
[PHP/ASP/JSP] [HTML+JavaScript] [ELBasic]

cepeep Ha3 naHux

(naHi)

Puc. 3. Poswupena nosa cmpykmypa CKH.
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[HImow 0coONMBICTIO TPOMOHOBAHOTO IMIAXOAY € BBEACHHS JI0 CKJIaJy HaBYaIbHOI MOBH
Creliaai3oBaHuX MOKIMBOCTEH IS MOJICTIOBAaHHS Ta MAKPOMOJICIIOBAHHS JUHAMIYHUX CHCTEM.

3amaui aHalizy MakpoOMOJIEIeH Ta MOJCTIOBaHHS IMHAMIYHMX OO'€KTIB, MPOIECIB Ta CHCTEM
MOKJIJIal0ThCS HAa CEPBEPHY YACTHHY Ta BUKIMKalOThes iHTeprmperatopom ELBasic Gesnocepennbo 3
KITIIEHTChKOTO BeO-OpaB3epa, 3 mepeiayero 3aBJaHHs Ul aHalli3 Ha cepBep Ta MOJAIBIINM TOBEPHEHHIM
pe3ynbTaTiB aHamizy Ha Oik kiieHTa. Ha puc. 3 300paxeno ctpykrypy takoi CKH.

Bucnorok

3anponoHoBaHWi MmiAXix gae 3Mmory posmwmpuTH (GyHKmionan icHytounx CKH, omHOwacHO
30epiraroum iCHyr04i nepeBaru [HTepHeT-0a30BaHUX HABYAJBHMX CHCTEM Ha TEXHOJOrIl KJIIEHT-CepBep 3
HaJaHHSAM iX OuTbIIOCTI MoxiMBocTed npuTamanHux aeckronHuM CKH. TIpu mpomy 30epiratoTbest
ICHYIOYi CEpBEpHI CHUCTEMH KEpYBaHHsS HaBYAIBHHM MPOIECOM SK MEHEDKMEHT, CTYICHTCHKHM Ta
BHKJIAJIAIIbKUM CKJIaJIOM, OOJIIK YCHIIIHOCTI, BEJCHHS HAaBYaJIbHHMX KYPCIB, 4aCOBHMH OOJIK TOII0. 3HAYHO
PO3IIUPIOETECA  (PYHKINIOHAT KIIEHCHKOI YacTHHM, MPU CTBOPEHHI HABYaJIbHOIO HAIMOBHEHHS aBTOP
OTPUMYE MOXIIMBOCTI TIPOCTOI CIIerianizoBanol anroputMmiuHoi MoBu ELBasic, mo macte 3mory
CTBOpIOBATH €(PEKTHBHI alTOPUTMH IS TIOAa4yi HAaBYAIBHOTO MaTepialy Ta UTIOCTPYBATH MOTO ILIIXOM
3aJydeHHS MaKpoOMOJIeliel TUHAMIYHUX HPOIIECIB, SABHII Ta 00 €KTIB Pi3HOI MPUPOAM 3aJICKHO BiJ BHIY
HABYaJILHOTO KypCYy.

Onna 3 MOJKJIMBHX peaizaiii [4, 5] 3anpormoHoBaHOro MiAX01y BUTIISAAE TaK:

— Ha KJIIEHTChKOMY OOIli BUKOPHCTOBYEThCS BeO-Opaysep 3 minTpumkoro Flash mis cymicHocTi 3
icuytounmu CKH Tta JavaScript ocraHHiXx reHepamiii jjis BHKOHaHHs iHTeprperatopa ELBasic Tta
MIATPUMKH BCix HOBMX MokiauBoctedt CKH, mampuknam, miaTpuMKH MaKpOMOACTIOBAHHS JWHAMIYHUX
00’ €KTiB;

- Ha cepBepHOMY OOIli BHKOPHUCTOBYETHbCS SIK CTaHIAPTHE NporpamHe 3ade3redeHHs sl BeO-
cepsepa WAMP/LAMP (Apache, MySQL, PHP) i3 cucremoro kepyBaHHs HaB4ajabHUM MporecoM (LMS —
Learning Management System), tak i miacucTeMu Ui 3a0€3MEUEHHS MOJCTIOIYOro (YHKIOHAITY,
BKJIFOYHO 13 CHHTAKCHYHHMM aHAJIi30M OIKMCY MaKpOMOJEi JUHAMIYHOI CHCTEMHM Ta 3aBIaHHSAM IS
MojeaoBanusa. [Ipy 1bOMY MOXKIIMBE BHKOPHCTAHHS pi3HHX Mojemrorounx cucreMm sk Matlab,PCAD
SANOS rta inmux CAD/EDA cuctem. 3aBAsku I[EHTpali30BaHOMY pO3MIIICHHIO Ha BeO cepsepi
HABYAJILHOTO KOHTEHTY Ta cuctemi kepyBanHs HuM (LM S) 3abe3mnedyeThcst MOXKIHBICTh KOHTPOJIBOBAHOTO
JOCTYITY KOPHCTYBaYiB uepe3 MEPEeKy IO HaBUATbHUX KYpPCiB.

B3aemonis KkiieHT-cepBep 3a0e3neuyeThes 3a HiATpUMKH TexHoiorii AJAX 3 MOXIHBICTIO
Bukopucrantss SCORM-cymicHOro HaB4anbHOTO HAMIOBHEHHS.

3aBAsSKHM 3aCTOCOBAHOMY MIAXOQy CTa€ MOXJIMBHUM TOKPAIIUTH (PYHKIIOHAJ, SKICTh Ta
e eKTUBHICTh HaBYANBHUX cHUCTeM Ta moeqHatu nepeBarn OC-0opieHTOBaHUX Ta iHTEpHET-0a30BaHUX
CKH.
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