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BUKOPUCTAHHSA OPEN SOURCE PHYSICSY LCMSMOODLE

Amnoranis. [lix yac npoekTyBaHHS 1 pO3POOKH EJICKTPOHHUX HABYAIBHUX KYpCiB iHOAI MOXeE He
BucTayatu crannaptaux einemenTie LCMS MOODLE.Ile Moxe 00yMOBIIOBATHCH THUM, IO 1HOI
HEMO>KJIMBO NPOBECTH AEMOHCTpaLiiiHi J0CiIu (i3UUHKUX SBUI YM MPOLECIB Y HASIBHUX YMOBaX
HaBYAJLHOTO 3aKJialy, 30KpeMa L€ CTOCYeTbcs JlabopaTropHUX poOiT, KOJIM HOTpiOHO
3MOJICJIIOBATH TOW YW IHIIMH mpolec, GaKTHYHO He Marouu (Qi3MYHMX NPHIAAIB 1 OCHAICHHS. Y
LCMS MOODLE Buknagau Mo)xe BUKOPHCTOBYBATH CTAaHIAPTHI eieMEHTH (MO [isUTbHOCTI)
IU1st OOy JOBY HABYAIBLHOTO Kypey. SIKIIO U1 BUKIJIafadya HEJOCTaTHBO CTAaHIAPTHUX MOJIYJIIB IJIs
oprasi3zalii HaB4aJabHOI JisSUTPHOCTI CTYACHTIB, 30KpeMa 3 (pi3uku, TO BiH Mae 3MOTY JOJATH iHIII
MOy i, sKi He BKIOYeHi no odimiinoi Bepcii cucremu MOODLE. OgauM i3 Takux MOIyIiB
Moske Oytu momyss EJSApPpP.3a momomMoror s0ro Moaysst AisuibHocTi EJSApPpPBUKIagad Moxe
nomaBath Javaamierd, crBopeni 3 Javacumynstopis y LCMS MOODLE, BUKOPHCTOBYIOUYH
6i6miorexu Open Source Physics.

Karouosi ciosa: LCMS MOODLE; EJSAppbi6miotreka Open Source Physicgecypcu LCMS
MOODLE; Javaamer.

1. BCTYII

IMocTanoBka npo6Jemu. [1i7 yac npoekTyBaHHS 1 PO3POOKHU €NEKTPOHHUX HABYAIBHUX
KypciB 1HOJI MoOke He BuctadaTu craHgaptHux enemeHtiB LCMS MOODLE. e moxe
00yMOBJIIOBATUCH THM, IO 1HOJI HEMOXIIMBO MPOBECTH JIEMOHCTpAIiiiHI fochian (pi3suuHuX
SBUIL YW TPOLECIB y HAsABHUX YMOBAaX HABYAJIbHOTO 3aKjaay, 30KpeMa II€ CTOCYEThCS
nabopaTopHUX pOOIT, KOJIM MOTPIOHO 3MOJENIOBATH TOW YM IHIIMK mporec, (akTUYHO He
Maroun (Gi3MYHUX TPHIANiB 1 ocHameHHs. [loctae mpobieMa, sika MoJIArae B MOIIYKY TaKUX
TEXHIYHUX 3ac00iB HaBYaHHS, SKi O JO3BOJNWIM 3MOJETIOBATH 1 MPOBECTH IOCHiAN 0Oe3
BUKOpUCTAaHHs (i3nyHuX mpmianiB. OCKUIBKM Ha ChOTOAHINIHIN JeHb y Oarathox BH3,
iHTeHcuBHO BUKOpPUCTOBYEThcst LCMS MOODLE, To po3B’si3aHHAM Takoi mpobieMu Moxke
CTaTH BUKOPUCTAHHS JOJATKOBHX JavaaruieriB, Hampukiang — EJSAppP. Bukopucranas
Moysst aisitbHOCTI EJSApPPrae MOXIIMBICTD, SIK CAMOCTIHHO CTBOPIOBAaTH JAVAECTUMYISTOPH,
TaK 1 CKOPHUCTATUCh YK€ TOTOBUMH, OOpaBIK MOTPiOHMIA crieHapiit y 6i0mioteni Open Source
Physics.

AHami3 ocTaHHiX gocaigxenb i myOuaikamiii. IIpoGmemam iHpoOpmaTu3amii 1
BUKOPHCTaHHSI 3aco0iB cydacHHX iH(opmamiliHo-KoMyHikaniiiaux texHonorid (IKT) y
HaBuajgbHOMY Tiporieci BH3 Oynu 1 3anmmaroThCsi mpeaMeToM JTOCHIKEHb 0ararbox
HaykoBIiB, 30kpeMa: B. 0. bukosa, A.®. Bepnans, O. M. I'onuaposoi, 1O. B. ['opomixka,
A. Il €pmoBa, M. L. XKannaka, B.I. Knouka, H. B. Mop3ze, C. A. Pakosa, lO. .Pamcekoro,
3. C. CeitnameroBoi, C.O. CemepikoBa, €. M. CmipHoBoi-TpuOynscekoi, O. M. Cripina,
1O. B. Tpuyca Ta iH. He3Bakarounm Ha BEIWKY KUIBKICTh PI3HOIUIAHOBHX 1 MacIITaOHUX
JOCTIKEeHb, IO CTOCYIOThes iH(opMmaTm3aiii ocBit i ympoBamkenas IKT y mporec
npodeciiinoi miarotroBku ¢axismiB, nutanHs BukopuctanHs LCMS MOODLE, 3okpema
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moayas misuibHocTi EJSApp i 6i6miorekn Open Source Physics; BH3 3anumiarorbes
HEIOCTaTHHO BUCBITIICHHUMHU.

MeTtoro crarri € orsag 1 a”aimi3 ocHoBHuX eneMmeHTiB LCMS MOODLE 2.5.X Tta ix
(GYHKIIOHATBHUX XapaKTEPUCTHUK, JUIsl CTBOPCHHS CIIEKTPOHHOIO KYpCY, 30KpeMa MOYJs
EJSAppP,skuii MOXXHA BUKOPUCTATH VIS TOOYIOBU AUHAMIYHUX Mojened (pi3uyHux sSBUIIL 1
IpOIleCiB, a TaKOXX HABECTH MPHUKIATN 3aCTOCYBaHHS Moayis aisibHocTi EJSApPpP 3
BUKOpHCTaHHAM 0i0mioTekn Open Source Physics.

2. PE3YJIbTATHU JOCJIIJI)KEHHSA

LCMS (Learning Content Management Systems) MOODMBdular Object Oriented
Dictance Learning Environment)ite cucreMa nporpaMHHX MPOIYKTIB, 3a TOTIOMOTO0 SKOT
MOXXHa JIHUCTaHIIIHO, 4Yepe3 I[HTepHeT, OBOJIOAITH HaBYAJIHHUM MaTepiajioM 1 CaMOCTIHHO
CTBOPIOBATH JMCTAHIIHHI KypCH 1 MPOBOJUTH HABYaHHS Ha BijacTaHi. Buxkopuctanss i€l
maThopmu 3a0e3Meuye CTyAeHTaM JOCTYI A0 HaBUYAJIBHUX pecypciB. BUKOpuCTOByIOUH 1aHy
CUCTEMY, MOJKHA HAJICUJIaTH HOBI TMOBIJOMJICHHS CTYICHTaM, PO3MOJULITH, 30uUpaTH Ta
MepeBIPATH 3aBJaHHS, BECTH CEIEKTPOHHI JKypHalIu OOJIKY OIIHOK 1 BiABIyBaHHS,
HaJIAIITOBYBATH PI3HOMAaHITHI pecypcu Kypey i T. 1.

3a MOMOMOror0 i€l CUCTEMHU J0 Kypcy MOXKHA JoJaBaTH Taki pecypcw, sik: Hammuc,
TekcroBa cropinka, [imepmocunannsi, Jloctynm no ¢aiiniB, Ilaker IMS (Information
Management Systemisbopmariiiia ynpaBaiHChbKa CHCTEMA).

Takox 3a JOMOMOTOIO IIi€l CHCTEMHU MOYKHA JIOJaBaTHU Taki eneMeHTu Kypcy: LAMS
(Learning Activity Management System), Wikibaza manux, I'mocapiit, 3aBmaHH,
OnwuryBanns, Ceminap, Tect, Ypok, @opym, Yar Ta iH.

OxapakTepu3yeEMO CTaHIAPTHI TUIH PECYPCiB, K1 MOXKYTh OyTH BUKOPHCTaHI ITiJI 4ac
CTBOpEHHS KypCy.

LAMS (Learning Activity Management SystemyseMeHT KypCy, BUKOPUCTAHHS SKOTO
HaJla€ MOXKJIMBICTH 3aBaHTaXyBaTh 10 cucteMu Moodlei kepyBatu 3aBIaHHSAMHU, CTBOPEHUMHU
B LAMS-cucremi, mo nependavdaroTh CIUIbHY JiSIbHICTh CTYACHTIB. Lle HOBUI IHCTpYMEHT
JUISL YTIPaBIIIHHS AISUTBHICTIO CTYJAEHTIB Y OH-JIAH peXHMi. 3a JOIIOMOTOI0 IIbOTO €JIEMEHTY
BHUKJIQ/Iauyl MalOTh MOXJIMBICTh Y BI3yaJIbHOMY CEpPEIOBHUIINI PO3pOOKH CTBOPIOBATH
dbparMeHTH HABYAIBLHOTO KypCY, IO BKJIIOYAIOTH y ce0e OKpeMi 3aBlaHHs, 3aBIAaHHS IS
po0OTH K y MaJUX Irpymax, Tak i JjIs CHUTbHOI pOOOTH CTY/ICHTIB.

Wiki (Wikis) — 3a mormomMororw mporo MOIYJsi MOYKHA OpPraHi3yBaTH CIIJIbHY IPYIIOBY
poOOTy CTyHmeHTIB, sKi HaBuUalThCs. L1 TexHomoris cmemianbHO Oyiia po3poOieHa s
KOJICKTHBHOI pO0OTH, 30epiraHHs Ta CTPYKTypH3aulii JaHuX (B OCHOBHOMY TiIEPTEKCTI).
Bynb-sikuii ygacHHK Kypcy Moske pemaryBatd Wiki-crarri. Yci Bumpasienus Wiki-crareit
30epiratoTbcsi B 0a3i JTaHWX, KOPHCTYBad Ma€ 3MOTY 3allUTyBaTU OyAb-sIKWU TOTNEpeaHii
BapiaHT cTarTi abo [JsS TOPIBHSAHHS PI3HUI MK OyAb-SIKHMHU JBOMa MOMEpPEIHIMHU
BapianTamu ctareil. BukopucroByrouu incrpymenrtapiit Wiki, cTymeHTH, SKi HaBYalOThCSA Ha
Kypci, TPaIlOI0Th pa3oM HaJ peaaryBaHHsIM ofHi€i WiKi-cTaTTi, BITHOBJICHHSIM 1 3MIHOKO ii
3MiCTy. 3a JOMOMOrow peaakropa, BoOyaoBanoro y WIiki, MokHa BCTaBISATH B TEKCT CTATTi
TaOnuIi, MamloHKM W QopMmynu. 3a KOJEKTUBHOI poOOTH BHKIAJad, BUKOPHUCTOBYIOUU
byHKIII0 «ICTOpIsA», MOXKE BIACTEKUTH BHECOK KOXXHOTO YYacHHMKAa B CTBOPEHHI CTaTTI W
OIIIHUTH HOTO.

basza oanux (database Activity) -BUKOpPHCTAaHHS JaHOTO MOJIYJIS HAJda€ MOYKIIUBICThH
BUKJIA/Iauy 1 CTYJCHTY CTBOPIOBAaTH, BHOCUTHU 3MiHH, IPOJUBIIATUCSA 1 IIyKAaTH 3amucy B 0asi
JaHWUX. 3aliCU MOXXYTh BKJIFOUATH PUCYHKH, TOCUJIAHHS, YMCIIA, TEKCT Ta iHII (hOopMaTH.

Lleit enneMeHT MOYKHA BUKOPUCTOBYBATH ISl TOTO 11100:

157



ISSN Online: 2076-8184udopmariiini TexHosnorii i 3acobu napyanus, 2015, Tom 45, Nel.

— CHOUIBHO HAKONMWYYyBaTH CTaTTi, KHUTH, TimeprocuiaHHs, OibmiorpadivHi
MOCHJIAHHS, 110 BIIHOCATHCS JI0 MIEBHOI TEMH,

— BHUCTaBISTH CTBOpPEHI CTyaeHTamMH (OTOKApPTKH, IIaKaTH, CaWTH, TEKCTH Ha
3arajlbHUM OIJIsAJ YYaCHUKIB KypCy, 10O CTYIEHTH Majd 3MOTy KOMEHTYBAaTH 1
peleH3yBaTH POOOTH OMH OJTHOTO;

— CKJIaJyBaTH Ha OCHOBI 3pOOJICHUX yYaCHUKAMHU KYPCY 3ayBaK€Hb 1 OJJAHUX HUMH
TOJIOCIB OCTATOYHUM CIMCOK IMOTEHIIMHUX BapiaHTIB JJIs TPOCKTY;

— HaJaBaTH CTYJEHTaM MpOCTip I 30epiraHus (aimis.

Inocapin (Glossary) —BHKOpHCTaHHS [BOTO €JIEMEHTY KypCy Hamae MOJKIHBICTh
CTBOPIOBATH ¥ pelaryBaTh CIIMCOK BU3HAYCHb, SIK Y CIOBHHKY. HasiBHICTH Tiiocapiro, IO
MOSICHIOE KJTFOYOB1 TEPMiHU, BUKOPUCTaHI B HABUAJILHOMY KYpCi, MPOCTO HEOOXiHA B YMOBAX
JUCTaHIIITHOT CaMOCTiHOT pOOOTH CTYNIEHTIB.

Enement I'mocapiii mosermnrye BUKIJIagady 3aBAaHHS 31 CTBOPEHHS MO1I0HOTO CIIOBHHKA
TepMiHiB. [10capiit Moxke OyTH BiIKPUTHIA Uil CTBOPSHHSI HOBUX 3alKCiB (cTaTei), He TUTbKH
JUIs BHKJIaJada, ajle ¥ st cTyaeHTtiB. [nocapiit — oguH 31 cmoco6iB QyHIaMEeHTaIbHO
HOJIMNIIUTH iXHIH JOCBI JOCTIIHUIIBKOI CAMOCTIIHOT poOOTH.

3asoanns (Assignments) —BHUKOPHCTaHHS [HOTO €JIEMEHTY HaJa€ MOXKIUBICTh
BUKIIaJ[a4y CTaBUTH 3aBJaHHS, III0 BUMAararoTh BiJl CTY/ICHTIB BIAMOBI/i B €NEKTPOHHINA Gopmi
(y Oymp-skomy (opmati) i 3aBaHTaKUTH HOT0 Ha cepBep. BukoHaHe 3aBIaHHS CTYIEHT MOXKE
HajicaaT y opMaTi OHOTO YK KUTBKOX (haiiliB B ACHHXPOHHOMY pexkuMi uu pexxumi online,
y TOMY 4YHCIi 3 TpHKpiuieHUMHU ¢aiinamu. SKmo BiAMOBIAR HAa 3aBJaHHS HaJiclaHa
CTYACHTOM JJISl TEPEBIpKH, TO BUKJIAAAa4Y OyJe CHOBIIIEHHHA 4epe3 eJIeKTPOHHY MOIITY PO
OTpPUMaHHS (ailily 3 BAKOHAHUM 3aBJJaHHSIM.

Ceminap (Workshop) —me Bua 3aHATTS, 3a JOMOMOIOI SIKOTO MOXKHA HE TUIBKA
BUKOHYBATH BJacCHY poOOTY, a i OLIHIOBATH PE3yJbTaTH POOOTH 1HIIMX CIyxadiB Kypcy. st
bOTO BHUKJIAJa4 MOXe MepeAdauuTd 3acTOCYBAaHHS pPI3HUX CTpaTeriii OIiHIOBaHHA. Y
MIJICYMKOBIM OIIIHIII BPAaXOBYEThCS HE JIMINE SKICTh BJIACHUX POOIT CTyJIEHTa, aje U
TiSUTBHICTH CTY/ICHTA SIK PEIICH3CHTA.

[IpoBeneHHsT cemiHapiB CIpusie KoopauHallii poOOTH KOJEKTHUBY 1 HAJa€ MOXIJIHMBICTH
PI3HOMaHITHUMH CIIOCOOAMH OIIHIOBAaTH POOOTH CTY/CHTIB.

Tecm (QUiZ) —BHKOPUCTAHHS I[LOTO MOMAYJIS HaJa€ MOKJIMBICTH CTBOPIOBATH HabOpH
TECTOBUX 3aBJaHb. TecTOBI 3aBIaHHSI MOXYTb OyTH 3 KiJIbKOMa BapiaHTaMH BiIIoOBineH, 3
BHOOpOM icTMHa/xmba, € 3aBaaHHs, IO IepeadadaloTh KOPOTKY TEKCTOBY BiAIMOBIIb,
3aB/IaHHS Ha BIAMOBIIHICTh, 3aBAAHHS TUIY €ce i iHMI. Yci 3anuTaHHs 30epiraloThcs B 0asi
JAHUX 1 MOXYTh OyTH BHKOPHCTaHi 3HOBY B IIbOMY X Kypci (abo B iHmmX). TecT MOKYTh
OyTH HaBUAJHLHUMH, KOJH Y CTYJICHTIB € MOKJIUBICTh TIOJUBUTHUCS TPABUIIBHI BIAMOBIII, a00
KOHTPOJIBHUMH, KOJIU CTYJI€HTaM MOBIIOMIISIETbCS TUTBKH omiHKa. CTy/eHTaM MOKHA HaJaTH
MO>KJIUBICTh TIPOXOJIUTH TECT KiJIbKa pa3iB, Hapa3i KOXHA CIpoOa aBTOMATHYHO OILIHIOETHCS.
BuxopucTtaHHs 1bOro MOAYJSI HAJla€ MOXJIMBICTH BUKOHYBATH CTAaTHCTHYHE OIPAIFOBAHHS
pe3ybTaTiB TECTYBAHHS M €KCIIOPTYBATH iX y 30BHIIIHI (aiiim.

Jlexyis, ¥Ypox (LESSON) -BUKOPUCTAHHS [[LOTO MOYJISI HAJIA€ MOXKIIUBICTh BHKJIaaueBi
CTBOPIOBATH ISl CTYJCHTIB PECypcC, 3a JIOTIOMOTOI0 SKOTO IMPOIEC 3aCBOEHHS HABYAILHOTO
Mmarepiany 3/1HCHIOEThCS HAa OCHOBI iXHIX BiamoBiael. CTpyKTypa Takoro pecypcy € CBOTO
poay OJIOK-CXEMOTO.

Lleii enmemeHT OyayeThCs 3a MTPHUHIMIIOM YEPryBaHHS CTOPIHOK 3 TEOPETUYHUM
MaTepiajioM 1 CTOPIHOK 3 HaBYaJIbHUMHU TECTOBUMHM 3aBIaHHAMU. [10CIITIOBHICTh TIEPEXOIIB 31
CTOPIHKHM Ha CTOPIHKY 3a3]IaJIeTi/lb BU3HAUAETHCA BUKJIAa4eM — aBTOPOM KYpCY, 1 3aJIeXKHUTh
BiJI TOTO, SIK CTYACHT BIJIIIOBi/Ia€ Ha 3anmuTaHHSA. Ha HempaBuiIbHI BIJMOBIII BUKJIAAa4 MOXKE
JaTH BiIMOBIAHMUI KOMeHTap. ba3dyrounch Ha BIiIMOBIASMX CTYACHTA, CHCTEMA MEePECHUIIae HOTO
Ha HACTYIIHI CTOPIHKH, a00 TOBEpPTa€E Ha TMOMEPEHI CTOPIHKK IJisi OUTbII TPYHTOBHOTO
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BuBYeHHs. Pecypc tumy <«Jlekmis» («YpoOK») MOCHTh THYUYKHH, aje MOTpeOye IesIKUX
HaJIAIITyBaHb.

@opym (FOrums) —rieit MOayidb BHKOPHUCTOBYETHCS JUIS Opradisaifii AWcKycii i
rpynyeThes 3a TemMamu. [1icas CTBOPEHHSI TeMHU KOXKEH yYaCHUK JMCKYCii Mae 3MOTy J10J1aTh
JI0 Hel CBO1 BiAMOBII @00 TPOKOMEHTYBATH B)KE HAsIBHI BIAMOBIII.

st Toro mo0 BCTYMHWTH B AMCKYCiI0, KOPUCTYBad4 Ma€ 3MOTY MPOCTO MEPETIISTHYTH
TEMH JUCKYCIH 1 BIAMOBIEH, SIKI MPOMOHYIOThCS 1HIUMHU. [le 0coOImMBO 3pydHO IJIT HOBHX
YJICHIB TPYIH, OIS IIBUAKOTO OCBOEHHS OCHOBHHX 3aBJIaHb, HAJ SKUMH TPAIIO€ TpyIia.
IcTopist oOroBopeHHsT 1MX TpoOsaeM 30epiraeTbes B 0a3i gaHux. KopucTyBau TakoX MOXKe
3irpatu ¥ OLIBII aKTHBHY POJIb B OOTOBOPEHHI, MPONOHYIOUM CBOI BapiaHTH BiAIOBijIEH,
KOMEHTap1 i HOBI TEMU JIsl OOTOBOPEHHS.

Y KOXHOMY eJIEeKTpOHHOMY Kypci cuctema Moodle Hagae MOXIUBICTH CTBOPEHHS
KUTBKOX (hopymiB.

Yam (Chats) —ieit Moxysb NMpU3HAYCHUH U OpraHizamii JUCKYCid 1 AUIOBUX irop y
pexuMi peambHOro dacy. KopucryBadi CuUCTEMH MalOTh MOXKIHUBICTE OOMIHIOBATHCS
TEKCTOBUMH TIOBIJIOMJICHHSIMH, JOCTYIIHUMH SK YCIM yYacCHHUKAaM TUCKYCii, TaK 1 OKpeMuM
y4acHHKaM Ha BHOIp.

Onumyeannsa (Choices) —pexum aisi MPOBEICHHS IBUAKHX ONUTYBaHb i TOJOCYBaHb.
3amaroThCs MHUTAHHS W BHU3HAYAETHCS KUIbKA BaplaHTIB BIAMOBiAeH. Mera OomuTyBaHHS —
JI3HATUCS IUISXOM TOJIOCYBaHHS TYMKY CTYACHTIB 3 MPUBOAY MEBHOTO MUTAHHS.

Skmio U1 KOpHCTyBada HEIOCTAaTHHO ONHMCAHUX MOXKJIMBOCTEH ISl OpraHizarii
HABYAJILHOT MisUTBHOCTI CTY/IEHTIB, TO BiH Ma€ 3MOTY JIOJATH 1HII MOJIYMI, sIKi HE BKIIOYCHI
1o oimiitnoi Bepcii cuctemu Moodle [1].

OnHuM 13 Takux MoayJiB Moxe Oytu moxyns EJSApp.3a 1omoMororw nbporo Momyss
nismmeHOCTI EJSAPP BUKIamad Moxe AoaaBaTv JavaaruieTd, CTBOpPEHI 3 mpocTux Java
cumynstopiB y LCMS MOODLE, BukopucroByrouu 6i6miorexkn Open Source Physics.

Amer — 1e KOMM'IOTepHa Mporpama, mo (PYHKIIOHATHHO PO3IIMPIOE MOKIHUBOCTI
LCMS MOODLE (manpuknan nomae mpo BeO-ctopinku (yHKUito aHimarii). [ns ctBopeHHs
arieTiB y Mepexi [HTepHeT BUKOPUCTOBYETHCS MOBa MporpaMmyBaHHs Java.BukopucranHs
Javaaruiery 3a0e3rneuye MOXIMBICTh BHKOPHCTOBYBAaTH Ha BEO-CTOPIHKAaX <«BUKOHYBAHHIM
BMICT» IUISIXOM BHKOHAHHS B TINEPTEKCTOBOMY JOKYMEHTI MiHi-Tiporpam. OcCoOIuBICTIO €
¢dopmart roToBOro 10 BUKOHAHHS KOAY — anapaTHO-HE3aJIeKHUI o0aiToBuii popmar, y skuit
TPAHCITIOIOTHCS aIuIeTH Java,nmporpaMa BUKOHYETHCS y BiKHI Opay3epa 1 He 3aleXHUTh BiJl
omepariiinoi cucremu. Skmo armier EJS Oy cknamenuit 3a momomororo omiii “/lomatu
3acobu moBu" B EJS,T0 amner BOymoanuit B8 MOODLE, 3 Bumom aisiieHOCTI EJSApPP,
aBTOMaTUYHO BCTAaHOBUTH MOBY, Ty sIKy oOpaB kopuctyBau y cucremi MOODLE.

Bukopucrosyroun 610k EJSApp Collab SessiongppucryBadi MOXyTh CHHXPOHHO
npairoBata 3 EJSApp,amter Oyae BUIbHUN 71 TIEPETIIALY BCIM KOPHCTYBadaM Y CIUIbHIN
cecii. 3aBIsSKM IIbOMY OJIOKY, KOPUCTYBa4i MOXKYTh CTBOPIOBATH CEAHCH, 3alPOLTYBAaTH 1HIINX
KOpUCTyBauiB 1 mpaitoBatd pazom B EJSApp. [lonepennro mnss EJSAPP moTpibHO Ha
pobGouoMy KOMII'tOTepi BCTAaHOBUTH Javas odilliitHoro caiity po3pooHuka http://java.com/.

st pobotu 3 EJSAppnoTpiOHO B MEHIO HATAIITYBAaHHS MPOTPaMH HAJIAIITYBAaTH TaKi
NYHKTH:

— 3BarampHe (puc. 1). Y mnyHKTi MeHI0 3aragbHe MOTPIOHO BKa3aTH Ha3BY,
KOPOTKHUI OMHKC 1 BCTAHOBUTH B1I0OpaXEHHs OMUCY HA CTOPIHII KypCY;
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|E} Dogpasakns Hoeoro: ejsapp ao 5 civHa - Tl civba ()

~ 3aransHe

Lab name* (3)

Onuc Mgrasz™ 23c00M PESaryEaHHR

Moxazysaru onuc Ha cropikui kypey ()

Puc. 1. Ilynkm menio nanawmyeants 3a2aibHux napamempie Mooyis

Jar abo .zip daiin, sikuit iHcTamoe nadoparopito EJSS Puc. 2). Y npomy myHKTI
MEHIO TIOTPiOHO oOpath .jar abo zZip-haiin, skuil iHCTaII0€ HK0aaTOK (CIieHapii
mojenmtoBanHsn) EJSS3 odimiiinoro caiity http://ffem.um.es/Ejs/Takox MoxHa

HaAIITyBaTH PO3MIp JO0AaTKa i CITiBBIIHOMICHHS CTOPiH (BHCOTH 1 IMUPHUHHU
BIKHA);

Jjar or .zip file that encapsulates the ElsS lab

Oain* ¢ BubepiTs thaitn

Lns 00A322HKA QEANIE MOKHE NPOCTO NEPETATHYTH 1X CKAK

Size the applet (3) Preserve orig

Preserve aspect ratio (7, Hi Y-
Applst width (px)

Applet height (px)

Puc. 2. I[lynkm menro nanawmyeanHs cyeHapio Mooento8aHHs.

JoAaTkoBui TekcT michs amety (puc. 3). TyT Bukmagad Moxe Hamucatd

KOMEHTapi 70 JiaboparopHoi poOoTH, Xoay ii BHUKOHAHHS YM TEOPETHYHI
BIJIOMOCTI 3 IIEBHOI TEMU,

* Optional text after the applet

Wording WpubT = || Poawmip wpudT = || Ab3ay i 3’5?_5_ =
B J Usmx x) EEEE | J LT ‘,&vgv L £
i=a=es 2 H o 2 = —|m
Wnax: p

Puc. 3. I[lynkm menro narawmyeanHs KOMEeHMapise
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— CSScrunp (Puc. 4). Y upomy moii MokHa 3agatu BracHuii CSScrunb, mob
Bi3yanbpHO 3MminuTH EJSApPP;

= CSS stylesheet

Create your own css rules to change the
visual aspect of the javascript
application

Puc. 4. [Iynkm mento narawmyeanns CSScmunis
XML- paitn mns 3amycky EJS puc. 5). Buknagau moxe 3aBantaxuta XML-

daiin 1 momatky Easy Java Simulation (EJS);

MaKeyHansHyH DOCAT AN HOSHK D3FInI5: He DOMERERD, MARCHMANHA KINskICTs NPHKDINIEHIY B3N

xml file with the state to be read when this EJS lab loads

Daiin (@

3= afinie MoX

22 2 1pOCTO REpeTs MMy X COmM

Puc. 5. [Iynkm mento 3asanmaxcennss XML-¢hatinie

nepcoHaizaiis 3MiHHUX Jaboparopii EJS puc. 6). Bukiiagay moxe 3MiHIOBaTH
3HAUCHHsI JCSIKUX 3MIHHUX y Mozaeni EJS 1 BcraHoBmoBaTH iX OKpemMoO st

KOKHOT'O 3 KOPUCTYBaYiB, SIKi MAIOTh JOCTYII JI0 IbOTO JA0JATKa,

- Personalize variables of the EIS lab

Personalize variables for each user? (7

Name 1 (7
Type 1(D) Boolean v
Minimum value 1 (%)
Maximurm value 1
Name 2 (7)
Type 2 (D) Boolean ¥

Minimum value 2 (%

Maximum value 2 (2)
Honatwu 2 nonA(is) 8 popmy

Puc. 6. Ilynkm mento narawmyesants 3miHuux rabopamopii EJS
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— .exp o¢ain mgua 3anycky EJS Puc. 7). YV 1mpoMy MOYyHKTI MEHIO MOXHAa
3aBaHTAXKUTH .€XPdaiin nns podotu 3 EJS;

.exp file with the experiment to be run when this EJS lab loads

taiin () MBKCHARbAH OBCST 47 HOSHX alinia: He DOMEXeHD, MBNCHMARSHB KinsKicTs npyXpIrnerist Gaiinn: 1

@

[In7 BoRaBAHHS GATIE MOMHE NPOCTD MEPETATHYTH IX LM

Puc. 7. [Iynkm menro 3asanmadsicenns .€Xp gaiiny

— KoHirypauis BignaneHoi sadopatopii (Puc. 8).Llelt myHKT MeHIO IpU3HAYCHUI
JUIS HaJAIITYBaHHS BiAmajgeHol poOOTH 3 pecypcaMH IHIIMX BipTyaJIbHUX
nabopatopiii. ¥ HbOMY BUKOPUCTOBYEThCs crcTeMa Sarlabsa momomororo sikoi
MOXHa KEpyBaTH 3'€qHAHHSAMH 3 BiJJaJleHUMH Jlabopartopisimu. Tyt
NPOMUCYIOThCSl HamamTyBaHHs |P-ampecu, mopTiB, moctymy 1o pecypcy i
00OMEKEeHHS B 4aci;

~ Remote lab configuration

Remote experimental system?* () Hi A
Using Sarlab?+ (%) Hi ¥
Sarlab server for this lab* (2} Sarlabserver1 v
Use collaborative access provided by Hi v
Sarlab?* (7)

Practice identifier(s) in Sarlab* ()

Puc. 8. [lynkm mento nanawmyeanHs Koughicypayii 8iodanenoi 1abopamopii

— 3ara’gpHi HamAmTyBaHHA Jgomarky (puc. 9). Y 1poMy DyHKTI MEHIO
HaJIAIITOBYETHCS OCTYIMHICTh CTYACHTAM, BKa3YEThCS 1ICHTHU(IKATOP 1 pEeKUM
pobotH;

=~ 3aranbHi napamMeTpu Moayns
NocTynHicTe CTYASHTaM Mokazamm ¥
loenTudixatop (2)

Ipynoswii peskum (B Oxpeni rpyna

Puc. 9. [lynkm menro nHarawmyeanus 000amkis
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obmesxutu goctym (puc. 10).

~ OBbMexMTH JocTyn
Ilo3sonutit goctyn 3 (2)
OBmMesuTM AocTyn nicna

Mepesipxa ouinki (7)

Kopucrysaueke none (2

oKW WD eNeMEHT HE AOCTYMHMUI

29 v | BepecHA v | 2014 v | 0O

29 v | BepecHA || 2014 v | 00
(ivora)

% | MEHbLIE, HIX
[oAaTH NePEBIPKA OLHOK - 2
(Hiuoro) v

MICTUTB

[ofaTh YMOBH KOPUCTYBALLKIK NONIB - 2

BVBOOMTH BNEMEHT CIpHM, 3 BILOMOCTAMKU NPo ob!

BicniounTn

v 00 g

BriounTH

v 00 gy
H

MEKEHHA v

30eperTi i NOBEPHYTHCS 10 Kypcy Cxacysatn

Puc. 10. [Iynxm mento Harauwmy8anus 00Cmyny 00 Mooy/is

VY nyHkTi MeHIO "OOMEXKUTH AOCTYN' BHUKJIAIa4 MOXE BCTAHOBUTHU CTPOKHU JOCTYITY 0
I[LOTO PECypCy, HATAMITYBATH 3B'SA3KHU 3 IHIIMMH €JIEMEHTaMH KypCy, BCTAHOBHUBIIIH YMOBH iX
MIPOXO/KECHHSI I BIIOOPaKEHHSI 1 JOCTYMy 110 JIa0OpaTopHOi poOOTH, OOMEKHUTH IOCTYII
Oyab-KOMY KOpUCTYBauy.

PosrimsHemMo mpuKIaad BUKOPUCTaHHS eneMeHTy (Buay misutbHocti) EJSAppPy Kypci
3aranibHOI (DI3MKH JUIA CTY/ACHTIB crienianbHOCTi [HpopmaTnka*.

Ilpuknao 1. briok Ha noxuiii mionwmHi (puc. 11).

x=i%|m v=.|0.0[1 Imis 1=1.60 s m=_-|0.02 s
Y
x
I | 3 | 44 | & ps={0.50 | pk=0.40 0=/100 |k= ﬂ[wm L=1.00 |m

graph: [ x [Jv WIF

[w| bounce [v|vectors

Puc. 11. Mooenwv 610Ky Ha noxunii nIOWUHL

Mogenp 070Ky Ha TMOXMIIM IUIOMMHI BigoOpakae TUHAMIKY CHCTEMH KOB3aHHS TIO
MOXWIIM TUIOMIMHI 31 CTaTUYHUM 1 KIHETHYHUM TepTsM. MoJenb TOoKa3ye acuMeTpilo,
BUKJIMKAHY 3MIHOIO HANPSIMKY CUJIM TE€PTS MpPH KOB3aHHI Bropy 1 BHU3 MO MOXUJIIH MOBEPXHI.
3akon HeroToHa 11 OJOKY, IO PyXa€ThbCs MO MOXWIIiN, MOBXHHOIO L MokHa 3amucatu y

BUTJISII:
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mx = —k (X — %) + mpmgcos® = mgsin®.

Monenp BioOpaxkae YucelbHE PIIICHHS IIbOTO PIBHAHHSA 1 MOKa3ye, sIK 3MiHIOIOTHCS
npukianaeHi cuiu. KopuctyBad Moke BCTAaHOBUTH KOS(DIIIEHTH TEPTS 1 KOHCTAHTY MPYKUHHU.
Ha mopeni MoxxHa 3aikCyBaTH IOJIOKEHHsI OJIOKY B MEBHUH MOMEHT 4acy, IIBHJAKICTb Ta
pesyabTyiouy cuiry (Puc. 12).

Ilpuknaou 3a60ans

3amycTiTh MOJENb, BCTAHOBITH TOTPIOHI
MIOJIO’KEHHS OJIOKY Ta KOHCTaHTH MPYKUHHU.
3adikcyiiTe 3Ha4eHHS Ha Tpadiky IS MOJ0XKEHHS OpyCy, MBHAKOCTI Ta CHIIH,
MPUKJIAJECHO] 10 HHOI'O B IIEBHUI MOMEHT 4Yacy.

[ToBTOpiTh mochiy 2—3 pa3u 3 pI3HUMH 3HAUYCHHSIMH KoedimieHTa TepTs,
MIOJIO’KEHHS OJIOKY Ta KOHCTaHTH MPYXKUHHU.

Buznaure A xopuche, A noBHe Ta KKJI moxwunoi miomuHu uisi KOKHOTO 3
BUNAIKIB.

3HaueHHsA KoedilieHTa TepTH,

[ Block Position

[ Er Block Velocity | = (2] | [E¥ Net Force tﬂl&‘

[EET=]

=
=
=

=
s
o

044

position {m)

o4a)

a

force (M)

I =

-0,5

velcoity (mis)

-1,0

o010

0.z 03 0.4 05 0.6
time (s)

[t} 01

2 02 04 05 0B 07 i} 01 0.2 1}
time ()

timi

04 05 0.6

i
B (5]

Puc. 12. I'pagixu nonosicenns 610Ky 6 nesHuti MOMeHM 4acy, WUUOKOCMI

ma pe3yibmyiouoi cuiu

Ilpuknao 2. Edpext Komnrona (Puc. 13).

Spectrum

Experimental Set Up -

e LD s 2 3y 50
Warrelength (picormeters)

i':@

[¥] Show angle [¥] Show collisi... |

theta=2_.

Puc. 13. Mooenwv eghexmy Komnmona
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L{# mMomenp iMiTye po3citoBaHHsS cBiTia Bif enekrpona (epext Kommrona). Kommnron
3alpoOIOHYBAB iICt0, IO CBITJIIO MOBOAUTHCSA MOAIOHO uYacTHHKaM ((poToH-enekTpoH). Bin
BUKOPHUCTOBYBAB CITIBBITHOIICHHS ISl €HEPrii i iMmynbCy (oToHa!

E = hf.
E h
p = o abop = e
1 BUpa3 JJIsl EHEPTii eJIeKTPOHA, 3aKOH 30epeKeHHS €HEPTii Ta IMITYJIbCY ITiJ Yac 31TKHEHHS
E = mc2=(p2c2+m?c) /2.

JloBXHMHA XBHJII 3MIIIEHHS CBITJa 3aJEKUTh Bl KyTa po3cisHOro ¢oroHa. J{oBXUHU
XBWJII CBITJIA 3a1a€THCS:

Mo=2— A= (1)@ = cos(0)).

ne A’ — moBxKuHA XBUIIi po3CisiHOTO (OTOHA, @ — KyT po3citoBaHHS (OTOHA.

[Ipu 3MmiHI KyTa po3citoBaHHA O, SKWW HA MOJEN TMO3HAYEHUW O, KYT PO3CISTHOTO
¢dboToHA 3MIHIOETBCSA BIiAMOBIAHO M0 piBHAHHAM Kommrona. [lanens miBopyd BimoOpaxkae
eKCIIEpUMEHTAJIbHY YCTaHOBKY, a MaHeb MPaBoOpyd IMOKa3ye pe3yabTyIouy JOBXKHUHY XBUJI1
¢orona micns poscitoBaHHA. [Ipy KONMMTOHIBCHBKOMY pPO3CiIOBaHHI (POTOH BiAJa€ YaCTHHY
CBO€1 eHeprii 3aps/pKeHId YacTHHIl, BHACTIOK YOT0 3MIHIOETHCS WOTO BJlacHA €HEpTis Ta
JIOBXKWHA XBUJII.

Excnepument KommnroHa monsiraB B TOMY, IO BY3bKHM CHOPSIMOBAHMN MY4YOK
MOHOXPOMAaTHYHHUX PEHTI€HIBCHKUX MPOMEHIB HAINIPABIISABCS HA HEBEIMKUN 3pa3zok 3 rpadiry.
PeHTreniBchKi mpoMeHi MPOXOauiIn Yepe3 rpadiT, i 0THOYACHO YaCTHHA 3 HUX PO3CIIOBAIACH
y pi3Hi cTopoHH Ha aromax rpadiry. [Ipu oMy po3ciroBaHHS 3111HCHIOBAJIUCH:

— Ha eJICKTPOHAX 13 BHYTPIIIHIX aTOMHUX 000JIOHOK;
— Ha 30BHIINIHIX, BAJICHTHUX €JIEKTPOHAX, K1 CT1a0KO MOB'A3aH1 3 siApaMu aTOMiB.

Bracniiok mpoBefaeHUX MOCHiAIB Oyna 3HaleHa 3aJIeKHICTh PI3HMII JOBXKWH XBUJIb
1a/1al040r0 i PO3CIsTHOTO CBITIIA BiJl KyTa pO3CilOBaHHS.

Ilpuknaou 3aeoans

1) 3amycTiTh MOIE/b, BCTAHOBITH JOBLJIBHE MOJ0XKEHHS KyTa pO3CitOBaHHS ©.

2) 3uaiigitTe Ha rpadiky, SKAH PO3TAIIOBaHHWK Ha MaHENIl MpaBoOpyd, MOTPiOHE
3HAYEeHHS PE3y/IbTYIOUOl MOBXHHHM XBWII (OTOHA Tmicis posciroBanHs A’ Ta
3HAYEeHHS JOBXHHU XBHJI1 ()OTOHA 10 PO3CIIOBaHHSA A.

3) 3HaiiaiTh, Ky 4aCTHHY eHeprii (OTOH IepeaaB eIeKTPOHY IMICHs 3ITKHEHHS.

Ilpuknao 3. Monens ¢yskiionansHoro reaeparopa (Puc. 14,Puc. 15).

.—Jn" A ,n' \/ “. f\ / \ pr—
|.A |' v v ~[ (¥
i
{ Vv

Puc. 14. Mooenv pynxyionanvrnoeo cenepamopa
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voltage

0 01 02 03 04 05

5 06 0.7 08 08 1.0
time 3

I MR ﬂ_'a_} f= L [190 [kHz [ square wave

Puc. 15. I'pagpix 3minu onopy, inoykyii ma emrocmi

Monens "nanmrora” imitye pesuctop (R), konnencarop (C), innyktuay kotymky (L)
ta Hampyry Vs(t) 1 mokasye 3alexHICTh Hampyrd BiA CWIM CTpyMy, pe3HcTopa Ta
KOHJIeHcaTopa. Judepenmianpae piBHIHHS IS 3apsny Ha KoHAeHcaTopi Q MOXKHA 3HAWTH,

3actocoByroun npasuiio Kiproga:

d?Q dQ , Q _
LF-}- RE-}_E = Vs(t).

Ockibku METOI0 TTOOYIOBU € JMHAMIYHA MOJIENb, 3MIHHI 3aJaI0ThCS MiJ] Yac 3alycKy
nporpamu. Yacrora, omip, €MHICTh, IHIYKTHUBHICTh 1 CHJIa CTPYMYy TaKOX MOXYTh OyTH
3MIHEHI I1J] YaC BUKOHAHHSL.

Ilpuknaou 3aeoans

1) 3Bamycrite Monens 1 3adikcyiiTe, MmO BigOyBa€ThCs, SKIIO 3MIHUTH YacTOTY,
inaykrusHicth (L), omip (R) i emuicts (C). Ha rpadiky Hampyra >KHBJICHHS
MO3HAYECHA CIPUM KOJIbOPOM, OIIip —3€JIEHUM, EMHICTb — CUHIM, IHIYKTUBHICTb —
YEPBOHHUMU.

2) BuOepiTh KOHKPETHHMII MOMEHT 4Yacy 1 BHMIpAHTE KOXHY 3 Hampyr i
MepeKoHalTecs, IO Hampyra Ha KOTYIIII 1HIYKTUBHOCTI, PE3WCTOpI Ta
KOHJIEHCATOPi JOPIBHIOIOTHh 3HAYCHHIO BX1HOT HAIIPYTH.

3) OmuIiTh, [0 CTAHETHCS 3 HAMPYTOI0 HAa KOKHOMY €JIEMEHTI, KOJIH MIePEMHUKATH
JDKEPETIo HaMpyTH.

4) 3amycTiTh MOJETb 3 JUKEPEJIOM CHHYCOIMalbHOI HAanpyru. Pe3oHaHcHa 4acToTta
IIbOT0 KOHTYpY Oyne nopiBHIOBaTH: @, = (LC )_1/ 2,

5) IlinGepite pi3ni 3HaueHHs L i C Ta MOSCHITH, 0 BiIOYBA€THCS HA HOBOMY
PE30HAaHC1 4acToT.

Ockibk MeTOI0 TIOOYIOBU € JMHAMIYHA MOJIENb, 3MiHHI 3aJal0ThCS MiJ Yac 3alycKy
nporpamu. Yacrora, omip, €MHICTh, IHIYKTHUBHICTh 1 CHJIa CTPyMYy TaKOX MOXYTh OyTH
3MIHEHI I1J] YaC BUKOHAHHSL.

4. BUCHOBKHU TA IIEPCIHIEKTUBU ITOJAJBIIUX JOCIIIKEHbD

Otxe, y LCMS MOODLE Buknasad Moke BUKOPUCTOBYBATH CTAHAAPTHI €IEMEHTH
(Momysi MisTBHOCTI) JUTst TOOY0BH €IEKTPOHHOTO Kypcy. SIKIIO UTst BUKIIajgada HeJOCTaTHbO
CTaHJApTHUX MOIYJIB JIJIsl OpraHi3allii HaB4aabHOI AisUTBHOCTI CTYJEHTIB, 30KkpeMa 3 (i3uku,
TO BiH Ma€ 3MOTY JOJAaTH 1HII MOJYJIi, SKI HE BKJIIOYEHI J0 OQiIiiHOI Bepcii CUCTEMHU
MOODLE. Ogaum i3 Takux MoayiniB Moxe Oytu monyiar EJSApp.3a monoMoror 1poro
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Moxayis nisuibHOcTi EJSApPP BukIamad Moke gomaBaTH JavaarieTd, CTBOpeHi 3 Java
cumynsitopiB By LCMS MOODLE, BukopucroBytoun 6i6miorexkun Open Source Physics.
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AnHotanus. [Ipu npoeKTUPOBaHUU U Pa3pabOTKE IJICKTPOHHBIX YIEOHBIX KypCOB MHOTIA MOXKET
He xBaTaTh craHAapTHBIX dMeMeHTOoB LCMS MOODLE. D10 MOXeT 00yCIIOBIMBATECS TEM, YTO
HHOT/Ia HEBO3MOXHO MPOBECTH JIEMOHCTPAIIMOHHBIE OMBITHI (PM3MUIECKUX SBICHHI UIIH TPOIECCOB
B CYIIECTBYIOIIUX YCIIOBHUSAX Y4eOHOrO 3aBEJCHHUS, B YACTHOCTH ITO Kacaercsl JabopaTOpHBIX
pabor, KOrja Hy»KHO CMOJIEIUPOBATh TOT WK WHOM mpoiecc, GakTU4YeCKu He uMmest (PU3UUECKUX
npudopoB u ocHamenust. B LCMS MOODLE npenogaBatesis MOXXET HCHOJIB30BaTh CTaHAaPTHHIC
aneMeHThl (MOIY/H JESTebHOCTH) JUIs MOCTpoeHust ydeOHoro kypca. Ecimu Juis npenogaBaTesist
HEJIOCTATOYHO CTaHJAPTHBIX MOJYJEH IJIsi OpraHu3aluu y4eOHOM JesTeIbHOCTU CTYIEHTOB, B
TOM 4Hnciie 1m0 (usuke, TO OH UMEET BO3MOXKHOCTb [O0ABUTH JPYrHe€ MOJYJH, KOTOPbIE HE
BKJIIOYCHBI B o¢unuaabayio Bepcuto cucreMsl MOODLE. OqauM n3 Takux MOmyJieil MOXKET OBbITh
moxyas EJSAppP.C moMompo 3TOoro Momyis aestensHocTH EJSApPP mpemomaBaTelib MOKET
nobariaTe Javaammuietsl, co3ganueie ¢ Java cumysstopoB B LCMS MOODLE wucnons3ys
oudnnoTekn Open Source Physics.

Kawuesbie cioa: LCMS MOODLE; EJSApp;oubanoreka Open Source Physicgiecypcn
LCMS MOODLE; Javaanmner.
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Abstract. While designing and development of e-learning sesithe LCMS MOODLE standard
elements are deficient. This may be due to the that sometimes it is impossible to conduct
demonstration experiments of physical phenomenaracesses in the existing conditions of the
institution, especially for laboratory work whenwwant to simulate a particular process without
actually having physical devices and equipmente@cher can use standard components (modules
activity) to build the course in LCMS MOODLE. In sm&the teacher has not enough standard
modules for students training activities, includipigysics, he can add other modules that are not
included in the official version of the MOODLE sgst. EJSApp module can be one of them.
With help of EJSApp module the teacher can add-appéets created with Java simulation in
LCMS MOODLE using Library Open Source Physics.

Keywords: LCMS MOODLE; EJSApp; Open Source Physics LibrabhlGMS MOODLE
resources; Java-applet.
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