[MPUKIIAJHI TTPOBJIEMU KOMIT'FOTEPHUX HAVK,
BE3IIEKHU TA MATEMATUKU, 2023, Ne 2

YK 004.771
IHOPTATUBHA LMS MOODLE 3 BIJIAJIEHUM JOCTYIIOM

Bbynareupkuit B.B. (ORCID: 0000-0002-9883-4550),
bynarenpka JI.B. (ORCID: 0000-0002-7202-826X),
[MaBnenko FO.C. (ORCID: 0000-0002-4065-045X)
Bonuncokuii nayionanenuil ynieepcumem imeni Jleci Yxpainku

PORTABLE LMS MOODLE WITH REMOTE ACCESS

Bulatetskyi V.V., Bulatetska L.V., PavlenkoYu. S.
Lesya Ukrainka Volyn National University

Abstract.

The possible ways of creating and the requirements for a portable system with the Moodle distance learning
platform have been analyzed. The option of creating such a system using virtualization environment was chosen,
and a comparative analysis of the most popular ones was conducted. Oracle VirtualBox with the Ubuntu Server
guest operating system was selected as the tool for deploying this system. It is anticipated that such a software
product is easily transferable both physically and from one host operating system to another. It autonomously
configures itself to operate within the network to which it is connected, providing users (both course authors and
students) the ability to work in the global network or in an isolated segment. It does not require complex
manipulations during startup and use and does not require third-party intervention during usage; it is cross-
platform.

The created Pocket Moodle system demonstrated stability, reliability, and ease of use during testing. It can
be recommended for teachers who wish to be independent of typical distance learning platforms deployed on
hosting services. They can freely transfer such a system from class to class, from network to network without the
need for intervention in its operation, have administrative rights to it, study it, and, if necessary, launch it at home
or remotely, notifying students and learners in advance of the connection parameters so that they can make use of
it.

Keywords: LMS moodle, Virtual Machine, server operation system, network, internet-browser, portable,
VPN.

Beryn. [lnardgopma nucranmiiinoro nHaB4yanHs Moodle [1] — me OGe3komrToBHa Ta
BIJIKpHTA CHCTEMa, SIKa 3aB/SIKA IHUPOKOMY HAOOpYy 1HCTPYMEHTIB Ta CEpEIOBHIN, 37aTHa
PO3IIMPUTH MOXKIIMBOCTI BHUKJIAJaHHS Ta HaBYaHHSA, HaOyla BETUKOI MOMYJISIPHOCTI 1 €
HaWTIOMIMPEHIIIO CUCTEMOIO TOII0HOTO TUTTY Y cBiTi [2]. Jlo mepeniky 6a30BUX BUMOT 1T 1i
pobotu BxonaTh BeOceprep 3 miarpumkoro PHP ta cepsep 6a3 manux (sik mpasmio MySQL).
Ix ¢dynkuionyBanns Moxke 3a0e3NeuuTH BiATOBiZHE OONAJHAHHSA BIACHOTO CEpBEpa 3
nyosiuHoro [P-anpecoro abo mocayru cTopoHHIX XOCTHHTIB. [IpoTe 11e MoB’A3aH0 3 TIEBHUMH
BapTICHUMH 3aTpaTaMH Ta CKJIQJAHICTIO OOCIyroBYBaHHS KOXXHOTO €K3eMIULIpY IaTgopmu
Moodle. 3okpema, CKIIaHOIII BUHUKAIOTh Y BUMAAKY HEOOXITHOCTI IEpeHOCY MIaThopMu Ha
iHIe 00NMaaHaHHS a00 XOCTUHT, OCOOJMBO, KOJU XOCTHHT HEIOCTYIMHUN B €KCTPEMAIbHHUX
yMoBax a00 y pa3i BUHUKHEHHS 11epe0oiB 3B’ SI3KY 3 rI100aTbHOI0 MEPEXKEIO TP Tparie3aTHIn
perioHanbHi Mepexi [3]. HemomikoMm Takoro migxoay € HEMOXIUBICTH POOOTH y BHUMAIKY
BIJICYTHOCT1 IHTEPHET 3’€JTHaHHS B 130JIbOBAHHMX JIOKAJILHUX Mepexax abo y Mepexax, e
HEIOCTYIHUN XOCTHHT, Ha sKoMy po3ropHyTo LMS Moodle.

Cepen o4eBHAHUX BUPIIICHBb OMHCaHOI pobiemMu € po3ropTaHHs rmiatdhopmu Moodle
TaKUM YMHOM, 11100 OyJ1a MOKIIMBICTS i1 ONIEpaTUBHOIO MTEPEHECEHHS (B TOMY YHCI1 (P13UYHOTO)
B CTHUCHEHI 9acOB1 TEPMIHH 3 METOIO il THMYaCOBOTO a00 MEPiOUIHOTO BKIIOUEHHS B CKJIA]]
OKPEeMHX JIOKaThHIX a00 130JIbOBAHUX MEPEXK, Ta 3a0e3MeUeHHS B3a€MO/Iii 3 HEIO KIIIEHTIB IIUX
MepeX, B TOMY 4ucii 1 BigmaneHo. [IpudoMy Take mepeHeceHHsI, pe3epBHE KOMIIOBAaHHS HE
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NOBUHHE BHMMAaraTd BiJl KOPHUCTYBayiB OCOOJMBUX 3HaHb B PO3TOPTaHHI Ta HAJAroJHKEHHI
matdopmu Moodle.

Tomy HeoOxinHa cucTeMa, IpocTa B PO3TOPTaHHI Ta 3aMyCKy, HIBHJIKOMY 1 IPOCTOMY
MEePEHECEHH], PE3EPBHOMY KOINIOBaHHI, 3 MOXJIMBICTIO BIIJAJEHOTO AOCTymy (poOoTi y
ro0anbHIi Mepexki), sKa He BHMarae BiJl KOPHCTYBadiB CIELIAIbHUX BMiHb, OKpIM
KopucTyBaHHs Tuiatdopmoro Moodle, kpocmiarpopmua Ta 6€3 BapTICHUX BKJIaJAeHb. MeTOr0
JIOCITIJKEHHSI € CTBOPEHHS IIUJTICHOTO MPOAYKTY, 3aBAaHTAXXHUBILIY SKUH, KOPUCTYBAU IIBUAKO 1
0e3 CTOPOHHBOI JIOMTOMOTH MOXE HUM CKOPUCTATHUCh B JIOKAIBHIA Mepexi, a pu MmoTpedi —
BiJIaJICHO, OTPMMATH BCi aJMiHICTpaTHBHI mpaBa B minatgopmi Moodle i mepemictutu
maTdopmy 6€3 0COOTUBUX TPYTHOIIIIB.

MeTtonoJiorist 1OCTiIKeHHS.

SIk1o HeoOXiJHO opraHizyBaTH po3ropraHHs miardgopmu Moodle s po6oTH B pi3HHX
JIOKAJBbHUX MEPEeKax, TO HAHOYEBHUTHIIINM PIlICHHSIM MOKe Oy TH BUKOPUCTAHHS MOPTATHBHUX
OPUCTPOIB (HANpHKIaJ, HOYTOYKIB 4M HETOYKIB) B SKOCTI CBOEPITHOTO XOCTHUHTY 3
MOBHOIIHHOIO CEPBEPHOIO OIEPAIlIHHOI0 CHCTEMOIO Ta PO3TOPHYTOK Ha HIH MmiIaTdopmMoro
LMS Moodle. Taki npuctpoi MOXHA MEPEHOCUTH, 3aJy4aTH 10 Pi3HHUX JOKAIbHUX MEPEX,
TaKUM YMHOM HaJaBaTH MOXJIMBICTh KJIIEHTAM WX Mepex B3aemoiatu 3 miero LMS. Tlpore,
TaKWi M IXi1 nepeadayac BAKOPUCTAHHS allapaTHUX 3aC001B, BUALIEHUX CIICIATbHO JIUIIE IS
posropranHs 11i€i uiargopmu Moodle, 1110 € BITHOCHO BapTICHUM PIIIEHHSM, a TePEHECEHHS
wiatpopMi Ha IHIIMI [OPTATMBHUN TNPUCTpil, ab0 pe3epBHE KOMIIOBAaHHSI BHMAarae
CreliaIbHUX 3HAaHb B TaIy3s1X aJMIHICTPYBaHHs amapaTHUX 3aco0iB, aJMIHICTpyBaHHs 0a3
JTAHUX, CEPBEPHUX OIEPALliHHIX CHCTEM Ta MEPEXi 1 MOXKe 3alHATH TOCUTh TPUBAIUN Yac.

[HmmM  crmocoOoM  BHpIIIEHHS TNPOOJeMH MOKe OyTH BHKOPHCTAaHHS TAKETy
XAMPP [4,5]. Bin Bumarae HassBHOCTI B CUCTEMI OJIHI€T 13 KIIIEHTCHKUX OMEPAIfHIX CHCTEM,
sk xoctoBoi (Windows, Linux a6o Mac OS X), HamaromkeHHs BeOcepBepa Ta cepepa 0a3
JAaHUX, 1 MOBTOPHUX TaKUX omepamniii mpu nepeHeceHHi riarpopmu Moodle Ha iHIIMIA
MIPUCTPIH, IO 3HOBY K BUMArae CrerialbHuX 3HaHb Ta yacy. Takuii crocid OiIbIe miaXoauTh
JUTSL TECTYBAHHSI, @ HE JUIS TOCTIMHOTO BUKOPUCTAHHS, BIH MPUHITUIIOBO HE BUPINIyE MPoOIemMy
CKJIAJTHOCT1 TepeHOoCy IuIaTGpopMU Ha IHIIUNA TPUCTPIA ab0 pPe3epBHOrO KOITIIOBAHHS, a,
BIJITIOBIJTHO, PO3MOBCIOKEHHS TUIAT(GOPMH Ta BUKOPUCTAHHS 11 IEPECIYHUMHU KOPUCTYBaYaMH.

OueBuaHO, MO0 3a0€3MEYNTH BUKOHAHHS IMOCTABJICHUX HAMH IIUIEH BapTO OTPUMATH
HE3AJICXKHY BiJl armapaTHOro 3a0e3Ne4eHHs] CUCTeMY, OpPraHi3oBaHy y BHUIJISAL OJHOTO abo
KUTBKOX (aiiitiB, sIKI HE BUMArarTh O€3MOCEPEIHBOT0 peAaryBaHHs Mepe]l BUKOPUCTAHHIM 1
MOXYTb OyTu 3amymieHi (po3ropHyTi) Ha OyIb-fKiii HasBHIN omepamiiHiil cucteMi 3
MiHIMYMOM CTOPOHHBOTO (2060 Ha 6a3i TUIIOBOIO) MporpaMHoro 3abe3nevyeHHs. Taka cuctema
MOBMHHA JIETKO KOIIOBATUCh, il €K3eMIUIIpU 0e3 MomepeaHix HajlamTyBaHb (ado 3 ix
MIHIMYMOM) 3aJy4aTUCh Yy BHUKOPHCTaHHS Ta O€3MEepeIIKOAHO NpaIloBaTH B Oyab-sSKil
JOCTYITHIM JIOKaJdbHIA MEpeki W CaMOHAJAITOBYBATHCh Il poOoTH y Hii. JlomaTkoBoro
BUMOTOI0 € MOXJIMBICTh BIJIAJICHOTO JOCTYMY 1O IIi€l CUCTEMH Yy TIOOanbHIN Mepexi,
0COOJIMBO, B ME&XaX ii 130JIbOBAHOTO CETMEHTY.

OueBUIHUM PILICHHSM B LIbOMY BHIIJKy MOXe OyTH BUKOPHUCTaHHS OJHI€ET 13 Tu1aThopm
Bipryam3anii. IlpoanamizyBaBmm HaumomymspHimi [6-12], 3a3HaunMo iX mepeBaru Ta
HEIOJIKH.

1. Microsoft Hyper-V. Mae rnuboky inTerpamiro 3 Windows Ta miaTpumye XMapHi
TexHouorii (Azure), ane Mae oOMeXeHHs (YHKIIOHAy Ta MIATPUMKH T'OCTHOBUX
OTIEPAILITHUX CHCTEM.

2. OracleVirtualBox. IlinTpuMye MmMUpOKUN CIIEKTP TOCTHOBUX OINEPALIHHUX CHCTEM,
Ma€ BEJIMKY KITbKICTh (DYHKIIIHM Ta HaJaIITyBaHb, O€3KOIITOBHHUM Ta BIIKPUTHHA KOJI.
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HenonikoM € nemo Huxk4ya e()EeKTUBHICTH Ui BaKKHUX 3aBJaHb y IMOPIBHSAHHI 3
KOHKYPEHTaMH.

3. VMware. Bimoma CcBO€I0 BHCOKOIO MpPOAYKTUBHICTIO Ta IuBHUAKoniero. Hamae
po3mupeHi PyHKIIIOHAIBHI MOMJIMBOCTI, 30KpeMa, MUPOKUN CIEKTP (QYHKINHN IS
yIpaBIiHHS Ta MOHITOPHHTY BipTyalbHUMH MamimHaMmu. [Ipore Ge3kommroBHa Bepeis
obMexxeHa y (hyHKITIOHAJI.

4. QEMU. BinbHe Ta BIOKpUTE TMporpamMHe 3a0e3NeyYeHHs, MIATPUMYE pi3Hi
apXITEKTypH, ajie 3a 3aMOBYYBAHHSIM HE Ma€ JOCKOHAIOro rpadidHoro iHTepdeicy,
€ CKJIQJIHAM JIJIs1 HOBAUKIB Ta Ma€ MOPIBHSIHO HU3BKY MPOIYKTUBHICTb.

5. Parallels. OnrtumizoBana mius poboru Ha matdopmi MacOS, Mae BHUCOKY
NpOAYKTUBHICTh Ha Mac-mnardopmi. [loBHUH (QyHKLIOHAT Ta MIATPUMKA JESIKUX
TOCTHOBHX OMNEPAIliHHUX CHCTEM JIOCTYTIHI JIMIIE Y KOMEPIIIHHUX BEPCIsX.

JleTanbHO 03HAMOMUBILIHUCH 13 IOKYMEHTALI€I0 Ta MPOTECTYBABIIU Li miaardopmu, Oyino
obpano Oracle VirtualBox 3 mormsigy Ha ii cy4acHICTh, JOCTYITHICTh, BIJAKPHTICTB,
HOMYJISIPHICTh, (YHKIIOHAJ Ta 3pYYHICTh 1 MPOCTOTY y KOPHCTyBaHHi. I, Xo4a BOHa He
nmo30aBJieHa HEJOJIIKIB, B HAIIOMY BHUIIAJKy BOHU HE BIIIrpalOTh CYTTEBOI POJIi 1 MOXKYTh OyTH
HiBeJNIbOBaHI 0COOJIMBICTIO pOOOTH TOCTHOBOI ONEpaliifHOl CHUCTeMH, SKy MH Oynemo
BUKOPHCTOBYBATH.

Hacrynuum kpokom npu (opMmyBaHHI IIBOBOI pO3poOKHM cTaB BHOIP TOCTHOBOI
omepaiiitHoi cucremMu, Ha sKiii HeoOXimHO posropHytn LMS Moodle. OdeBuaHOo, BOHa
MOBUHHA OYyTH OE3KOIITOBHOIO, CYYacCHOIO, CTaOUIBHOIO, MPOIYyKTUBHOIO, MOIIMPEHOI0, 3
BEJIMKOIO KUTBKICTIO JOKYMEHTAIlli Ta MporpaMHOro 3abe3rnedueHHs, po3po0aeHux s Hei, 1
MaKcHUMaJbHO cyMicHO 3 LMS Moodle.

Haiikpame, Ha Hamry QymMKy, BpaxoByroud BUMOTH [13] Ta BuIe BKa3aHi KpuTepii,
nigxoauts Ubuntu Server 20.04 [14]. Mu He oOupaiu OCTaHHIO BEpCilo IIi€l omepamiiHol
cucremu (23.04), ockinbkn Ubuntu Server 20.04 Bxe oTpuMaina HEOOXiTHI BUIIPaBICHHS Ta
OHOBJICHHS 1 € OUIBII CTaOUIBHOIO Y MOPIBHSAHHI 3 HACTYIHUIIEIO, ajle 32 MOTpeOu 11 MOXKHa
OHOBUTH.

[Ipu cTBOpeHHI BipTyanbHOT MalTMHU OYJI0 3MiHEHO P MapaMeTpiB 3a 3aMOBUYBAaHHIM
st Ubuntu (Linux x64), a came:

- o0car omepaTMBHOI maM’sATi BcTaHoBIeHWH po3mipoM 1 GB (dx mokazamu
HEOJHOPA30B1 EKCIEPUMEHTH, IHOTO OLIbIIe, HDK JOCTaTHHO JUISl TOJANBIION
KOoM(pOpPTHOT poOOTH);

- PO3Mip BIpTyaJIbHOTO )KOPCTKOT0 TUCKY 301mb1eH0 10 80 GB (mpote daiin .vdi, skuit
BIJINOBIJIa€ 3a HBOTO, € CYTTEBO MEHIIOTO PO3MIPY Ta 30UIBIIYETHCS Y MIpy CBOTO
3alIOBHEHHS);

- MepexeBuid iHTEpdeiic Oyno 3mineHo Ha «[Ipomixuuii anantep (BridgedAdapter)y,
100 BipTyalbHa MallliHa MOTJIa OTpUMatu BiacHy IP-anpecy B Mepexi, HiOM BOHA €
OKpeMO10 (hI3MYHOIO MAIIWHOI, 1 MOTJa B3a€EMOMISATH 3 IHIIUMHU TPUCTPOSIMU B
Mepexi 6e3nocepeHbo.

Jlnst 3aomma/pkeHHsT pecypciB  BIpTyaidbHOI MamMHUA OyJIO BCTAHOBIICHO CEPBEPHY
orepariiiny cucremy miuie 3 iHtepdeiicom komangHoro psinka (CLI), 6e3 BuUKOpuCTaHHS
rpadiunoro intepdeiicy kopucrtyBada (GUI). B mporeci BctaHOBIEHHS 0yJI0 0OpaHO THIOBY
KOH(}Iryparito nporpaMHUX IakeTiB Ta HiaHATHE cepBep SSH ans monmanbmioi pobotu 3
cucTteMoro He OesmocepenHbo uepe3 iHTepdeiic VirtualBox, a 3 MOXIMBICTIO TMpaIfoBaTH
BiJ1ajieHo, Hanpukiam, yepes Putty [15] abo Powershell. Bipryansauii sxopcTkuii auck 0yio
pO30H1TO JIMIIIE Ha ABA PO3JLIH, OuH 13 skux — SWAP, pozmipom 2 GB.

Jiss 3pydHOro BiAJAJIEHOTO MOHITOPUHTY Ta KepyBaHHS OyJIO BCTaHOBJIEHO Ta
ckoH(pirypoBano Webmin [16], a mist po6otu 3 VPN-3’enqnannsmu — PPTP Client. Ilicns
MIOYaTKOBOTO TECTYBaHHS CHCTEMH Ha ITPEeIMET KOPEKTHOI pOOOTH B MEPEXi Ta BCTAHOBJICHOTO
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IpOTpaMHOro 3a0e3NeueHHs, Ha BIpTyaJbHIM MamuHi Oylo MTpPOJOBXKEHO PO3TOPTAHHS
HeoOXimHuX KoMoHeHTiB: ctek LAMP (Apache/MySQL/PHP) ta BcranoBneno LMS Moodle
Bepcii 4.0.11+ [17].

st pobotu cuctemu y TiI00aNbHIN Mepexki 0yso Bukopuctano moxkiauBocti VPN. Ha
peaibHOMY TpalfrorouoMy cepBepi Ha 6a31 Windows Server 3 myOumiunoro [P-aapecoro B sikocTi
JIOIaTKOBOI poii Oyino opraHizoBano VPN-cepep, 10 SKOT0 aBTOMAaTHYHO i €IHYETHCS
CTBOpEHA BipTyaJlbHa MallliHa 1 OTPUMY€ MPUBATHY aapecy B Wil Mepexi. Bignaneni kiieHTn
LMS Moodle MatoTh MOXIHBICTB 13 TJIOOQIBHOI MEpEeXi TeX i €IHATHCh J0 1boro VPN-
cepBepa 1 MpaIioBaTH 3 MIaTHOPMOI0 TUCTAHIIIHHOTO HABYAHHS, K y JOKaIbHIN Mepexi. [Tpu
ampoOariii cuctemu 0ysi0 BUKOpUCTaHO MOXIHBOCTI VPN-cepBepa xadenpu KoM toTepHUX
HayK Ta KiOepOe3nmekd, TMpoTe TMpud NOTpedi MOKHA CKOPUCTATUCH ICHYIOUMMH
3arajbHOJOCTYTHUMH aHAIOTTYHUME cepBicamu Tummy Hamachi [18], a6o OpenVPN [19]. Tlpu
IbOMY HEOOXiZIHO BHECTH 3MiHM B mapameTpu VPN-3’enHaHHS TrocThOBOI oOrepaniiHoi
CHCTEMHU BIpTyaTbHOI MAIIUHHU.

Pe3yabTaTu 10Caig)KeHHs Ta IXHE 00T OBOPEHHS.

Byno ctBopeno BipTyansHy MamuHy Ha 6a3i Oracle VirtualBox 3 BcTaHOBIIEHOIO Ha Hilt
onepariitHoro cuctemoro Ubuntu Server Ta nparrorouoro ruiargopmoro Moodle. [Tpuaomy npu
il BUKOpHUCTaHHI 3BHYAilHOMY KOpHCTyBaueBi HEMae MOTpeOM BTPYYaTHUCh Y POOOTY L€l
BipTyasibHOI MamuHu yepe3 intepdetric VirtualBox.

[licns 3aBepuieHHS 3amycKy BIpTyalbHOI MAalIMHM Ha €KpaHi BiJOOpakaeThCs
KOMaHJIHUN 1HTepdeic, SKui MICTUTh YCI0 HEOOXiAHY 1H(hOpMaIlito Ajis poOOTH 3 CHCTEMOIO,
o OyJio pealli3oBaHO CTaHIAPTHUMHU 3aco0amMH TOCTHOBOi omeparliiiHoi cuctemu (puc.l).
3o0kpema, MoJaHo JIaHi Jyisl aBTOpU3aIlii Ta peKOMEH/IAIIIIO0 010 3MIHU CTaHJAPTHOTO MTapOITIO
aJIMIHICTpaTopa OIepauiiHOl CHUCTeMH; ajpecy, sSKy HEOOXiJHO BHUKOPHUCTAaTH B IHTEpHET-
Opay3zepi st gocTymy a0 miargopmu Moodle y nokanpHiN Mepexi (chopMoBaHy Ha OCHOBI
ajzpec, sIKy OTpHMaja BipTyallbHa MalllMHA B JIOKaJIbHIM Mepexi); aapecy, sIKy HeoOXiTHO
BUKOPUCTATH B IHTEpHET-Opay3epi 11l BimganeHoro aoctyny ao miargopmu Moodle y VPN-
Mepexi (chopMoBaHy Ha OCHOBI aJipecH, sIKy OTpUMala BipTyanbHa MamrHa Bij VPN-cepsepa)
(puc. 2), a takox mapamerpu VPN-3’emHaHHS, SKMMH TOBHHHI CKOPHCTATHCh BiJaJICHI
KIIIEHTH [Tl CTBOPCHHS Ta 3aJisTHHS TAKOTO 3’ €THAHHS.

st poboTr 6e3rmocepelHhO 3 OMEPAIIHOI CUCTEMOIO BipTYadbHOI MaIlMHU MOJKHA
ckopuctartuck SSH uepes, Hanpuknazn, Powershell (puc. 3) 3a noromororo:

ssh sysadmin@ 192.168.1.100

ne 192.168.1.100 — B namomy Bumnanky IP-ampeca, oTpumaHa BIpTyaJbHOIO MAIIMHOIO B
JOKaJIbHIM Mepexki. AHaJOri4HO e MOXKHA 3pOOWTH 1 BiAJAlEeHO, 3aMIHMBILM aJpecy Ha
otpumany Bix VPN-cepsepa.

Jinst 37ifiCHEHHS MOHITOPUHTY Ta 3pYYHOTO KEpyBaHHS OIEPaLiifHOI CHUCTEMOIO
BIpTyaJIbHOI MallMHU € MOXJIMBICTH CKOpHCTaTuch Webmin (puc. 4), po3ropHyTUM Ha HIH.
3po0uTH 11e MOXKHA Yepe3 IHTepHET Opay3ep, BBIBIIU:

http://<addr>:10000
ne <addr> — azgpeca BipTyaJbHOI MalIMHM B JIOKaJbHIM Mepexi (AKIIO JIOKAIbHO, abo y

JOKaJIbHIA Mepexi), abo aapeca, mpu3HadeHa VPN-cepBepoM (AKIO depe3 TIIOOATBbHY
MEpexKy), a B IKOCTI IaHUX aBTOpH3allii BBECTH JIaH1 ONEpaIliiHOi CHCTEMH.
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MpucTpol  [oEinka

HTW NOBWHHI CTEN AT

nu.edu.ua)

A8, 194 . 238/ mood 1e
Webmin nicas IP-agpec eeeaite

omoodle login:

B Owo &0 E S T 60 rchtcrl

Puc. 1. BikHo BipTyanpHOi MammmHM 3 3amymieHoro cuctemoro PocketMoodle.

1N Pocket moodle 4.0.11+ {ocobuc. X +

& > C Y A Hexoudizenuivin | 192.168.194.237/n T~ N | % BikHO B pexiMi BHOHIMHOTO Nepernagy

B Mepexa [ P2P&Fims [ Hoswnw [l BAXNMBE [ Posora [ Soft&Had ¥' HR & IJ

hj Ha ronoeHy 0 Yrpainceka (Uk) v YBIATI

Pocket moodle 4.0.11+ (ocobucra nopratuBHa
naatpopma)

Puc. 2. Bikno inTepHeT-Opay3epa 3 goctynom jao miatrhopmu Moodle Ha 6a3i cuctemu
Pocket moodle uepe3 VPN-cepsep 3a agpecoro 192.168.194.237/moodle/.
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2 sysadmin@pmoodle: ~ X +

* Management: https://landscape.canonical.com
* Support: https://ubuntu.com/advantage

System information as of Wed 22 Nov 2823 12:35:26 PM UTC

System load: 0.8 Processes: 135

Usage of /: 9.0% of 76.22GB Users logged in: e

Memory usage: 24% IPvld address for enp@s3: 192.168.1.1680
Swap usage: 8% IPvl address for ppp8: 192.168.194.237

Strictly confined Kubernetes makes edge and IoT secure. Learn how MicroK8s
just raised the bar for easy, resilient and secure K8s cluster deployment.

https://ubuntu.com/engage/secure-kubernetes-at-the-edge

Expanded Security Maintenance for Applications is not enabled.

8 updates can be applied immediately.
To see these additional updates run: apt list --upgradable

11 additional security updates can be applied with ESM Apps.
Learn more about enabling ESM Apps service at https://ubuntu.com/esm

New release '22.84.3 LTS' available.
Run 'do-release-upgrade' to upgrade to it.

*%x% System restart required x*x
Last login: Wed Nov 22 12:34:u46 2823 from 192.168.1.3

$ |

Puc. 3. Bikno Powershell 3 noctynom o BipryansHoi Mamunu uepe3 SSH.

— (m)
Dashboard — Webmin 2104 (U X +

& C { A Heondigenyisnmi | hitps//192.168.1.100:10000/sysinfo.coi?xna Y O @ Biowos pexomi anonivmoro nepernagy

B Mcpexa W P2P&Fims W Hoownn [ BAXAWMEBE I Posora W Soft&Hard

@

Dashboard System Information

S iwebon 0% 24% 1% 14%
0 System
E Servers
¥ Tools
&= Networking
@ Hardware System hostname pmoodle (127.0.1.1) Operating system Ubuntu Linux 20.04.6
& Cluster Webmin version 2104 B Authentic theme version 21.09:3 © @
& Unused Modules Time on system Wednesday, November 22, 2023 1:01 PM Kernel and CPU Linux 5.4.0-166-generic on x86_54
& Refresh Modules Processor information Intel(R) Core(TM) i3-10100F CPU @ 3.60GHZ, 1 System uptime 1 hour, 22 minutes
cores
Running pracesses 122 CPU load averages 0.06 (1 min) 0.07 (5 mins) 0.02 (15 mins)
Real memory 467.75 MiB used / 1.08 GiB cached / 1.92 GIB total Virtual memory 1.76 MiB used / 3.99 GiB total
Local disk space 10.74 GiB used / 6547 GiE free / 76.22 GiB total  Package updates @D package updates are available
& Warning! -

Webmin version 2.105 is now available, but you are running version 2.104. Release notes.
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Puc. 4. Bikno Webmin BiIOBITHOTO CepBiCy ONepaliifHOl CHCTEMHU BipTyaJIbHOI MAIIWHU.
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30ipka TpoTEeCTOBaHa B Mepexi JabopaTopii kKadeapu KOMII'IOTEPHUX HAyK Ta
KiOepOe3nexy BonMHChKoro HallioHaIbHOTO yHIBepcUTeTY iMeHi Jleci YKpaiHKu Ta OKpeMUMHU
BUKJIaMauaMu kKadenpu y rmiobanbHIH mepexi. CepeaHsi KUTBKICTh MIAKIIOYECHUX KITIEHTIB
BapiroBanach Bix 5 10 25.

3a momomororo Webmin Oyno mpoaHai30BaHO BIUIMB KUIBKOCTI KOPHUCTYBayiB Ha
BUTpATy ONEpPaTHBHOI Mam siTi, IO Ckiajgo B cepenHboMy 50-80 MB Ha KOXXHOTO HOBOTO
KOPUCTyBaya, 3aJie)KHO BIJl HOro AaKTHUBHOCTI. BpaxoBywoum mnam’siTh, 3alHATY SIAPOM
omnepauiiinoi cucremu (mpudnuzuo 300 MB) ta pozmip SWAP-pozainy, BipTyaibHa MalIiHa 3
1 GB 3garHa 3a6e3neunTtt KOMPopTHY poOOTY 10 30 KIIIE€HTIB. A SKIO OrepaTop 301IbIIUTh
PO3Mip ONEepaTHUBHOI MaM’ ST BIPTyaJIbHOI MAIlIMHU 3a PaXyHOK peajbHOI, KUIbKICTh KIIIE€HTIB
MO>KHA 301IbIINUTH.

BucHoBku.

CrtBopeno mopratuBHy LMS Moodle, nnsi po6oTH sKOi MOTPIOHO 3aBaHTAKUTH Ta
BCTaHOBUTH TaTdopmy Bipryamizaiii Oracle VirtualBox ta ExtensionPack no nei [20], mo He
€ CKJIQJHUM 3aBJaHHAM /I TepeciuHoro kopucrtyBaya. Ilicis BCTaHOBIEHHS HEOOXiTHO
CKOPHUCTATUCh BIAMOBIAHUM (aityioM .ova, SIKMi € apXiBOM TOTOBOI BipTyaJbHOI MAalllWHH,
IMIOPTYBaBIIM TaKMM YWHOM BipTyaibHy MammHy B miaatdopmy OracleVirtualBox. [lani
3aIlyCTUTH IMIIOPTOBAHY BIpTyaJbHY MAIIUHY 1 MOYATH HEIO KOPUCTYBATUCh — BCE HEOOXiTHE
Oyzae BijmoOpakeHO Ha eKpaHi 3amyIleHoi BipTyanbHOI MamuHU. [lo 3aBepiieHHIO poOOTH 3
BIpTyaJIbHOIO MAaIlIMHOI MOXKHA 3IHCHUTH €KCIIOPTYBaHHA i1 B (haily1 .ova JyIsl T0AaIbIIoro
nepeneceHHs. [Ipu morpedi cuctema nomyckae mij’ € JHaHHS 30BHINIHBOT 0a3H TaHUX.

Taky cucteMy MOKHa BUKOPHUCTOBYBATH SIK B JIOKAIbHIM, TaK 1 B rI100aIbHINA Mepexi, abo
B 130JIbOBAaHMX CErMEHTax IJI00anbHOI Mepexi, ckopucraBmuch VPN, 3a ymoBu ioro
BXOJIKEHHSI B 11el cerMeHT. CKOPUCTAaTUCh CUCTEMOIO MOXKYTh BUKJIaadi, a00 BUNTEI, sIKI HE
O0axaroThb OyTH 3aJIeXHMM BiJ] PO3TOPHYTHUX Ha XOCTHHrax IUIaT¢GopM IUCTAHLIHHOTO
HaB4aHHs. KopucTyBaui MOXYTh BUIBHO IEPEHOCUTH TaKy CHUCTEMY 3 OJHUX KOMII IOTEPIB Ha
1HIIII KOMIT'IOTEpH, 3 OJHIET Mepexi B 1HIIY Mepexy, MaTh aJMiHICTpaTHBHI IpaBa 0 Hel,
BUIbHO KJIOHYBATH ii, BUBYATH, a, P TOTPeOi, 3amycKaTH ii Bmoma abo BiIJaJICHO, 3aBYaCHO
MIOB1IOMUBIIIH MapaMeTpu 3’ €THAHHS 3100yBayam, 1100 Ti MOTJIM HEIO CKOPUCTATHUCH.

3BuYaitHO, po3poOka He mo30aBieHa HemomikiB. OCKiIbKM BOHAa HE BUKOPHCTOBYE
6e3nocepeanbo myoniuHoi [P-agpecu, To HEMOXKIIMBO CKOPUCTATUCH TPOTOKOJIOM https, mpoTe,
BpaxoByroun 0co0mBocTi VPN, MOOITBHICTE CHCTEMH, TIEP10IUYHE i1 BKITFOUEHHS Ta HEBEITUKY
KUIBKICTh KOPHUCTYBaUiB, 3arpo3u MPaKkTUYHO BiacyTHI. daiin-apXiB BipTyaabHOI MAIIUHH €
NOpiBHAHO BenukuM (Qaiinom (2-3 GB), a micns iMnopTyBaHHS BiH 30UIBIIY€ETHCS B JACKUIbKA
pasiB, 30UIBIIYETHCS HOTO PO3MIp 1 MiJ 9ac poOOTH CHCTEMH. AJie HA JAaHOMY €Tarl PO3BUTKY
armapaTHHX 3ac00iB 1€ HE € KPUTHYHO, OCKUTBKHU JIJIs1 KOPUCTYBAUiB Terep JOCTYIHI MIBUKI Ta
eMki Hocii iHpopmarii. [Ipu ekciopTyBaHHI (apXiByBaHH1) BIpTyalbHOI MaIlMHU PO3MIp ii B
JeKinbKa pa3iB 3MeHIyerhes. 1lle onun Henomik - Bukopuctanus VPN-cepepa aiist pobotn y
ro0anbHIA Mepexi 1 Horo 3MiHa BHMara€ BTPYYaHHs B TOCTHOBY OIEpaIlifHYy CHCTEMY
BipTyasibHOi MamuHu. CTBOpEHO JAeKiibKa 30ipok 3 pizHuMH Bepcismu [13 mis ananmizy ta
MOPIBHSHHS X pOOOTH.

Bioaiorpadis
1. MoodleDocs. MoodleDocs. URL: https://docs.moodle.org/400/en/Main page.
2. Moodle B Ykpaini: lllo take Moodle. Moodle - Open-source learning platform | Moodle.org. URL:
https://moodle.org/mod/page/view.php?id=8174.
3. bBynarenpkuii B., Bynarenpka JI., Kaum B. Oco6nmBocTi KoMyHiKaLil y Mepekax 3 HOpYIIEHHSIM 30BHIIIHIX
KaHaJiB 3B’ s13Ky. MixkHapoHa OiaromiitHa koHpepeHiis together united: HayKoBIli MPOTH BIHU: MaTepianu
KoH(®., M. JIyupk, 20 Tpas. 2022 p. URI: https://evnuir.vnu.edu.ua/handle/123456789/20551.

76


https://docs.moodle.org/400/en/Main_page
https://moodle.org/mod/page/view.php?id=8174
https://evnuir.vnu.edu.ua/handle/123456789/20551

[MPUKIIAJHI TTPOBJIEMU KOMIT'FOTEPHUX HAVK,
BE3IIEKHU TA MATEMATUKU, 2023, Ne 2

4. Windows installationusing XAMPP - MoodleDocs. MoodleDocs. URL:
https://docs.moodle.org/2x/pl/Windows_installation_using X AMPP.

5. Download XAMPP. XAMPP Installers and Downloads for  Apache  Friends. URL:
https://www.apachefriends.org/download.html.

6. Pickavance M., Turner B. Best virtual machine software of 2023. TechRadar. URL:
https://www.techradar.com/best/best-virtual-machine-software.

7. The best virtual machine tools for Windows: Run a PC insideyour PC. PCWorld. URL:
https://www.pcworld.com/article/1936055/the-best-virtualization-tools-for-windows.html.

8. Windows 10 Hyper-V System Requirements. Microsoft Learn: Build skills that open doors in your career.
URL: https://learn.microsoft.com/en-us/virtualization/hyper-v-on-windows/reference/hyper-v-requirements.

9. Documentation - Oracle VM VirtualBox. Oracle VM VirtualBox. URL:
https://www.virtualbox.org/wiki/Documentation.

10. Introducing VMware Cross-Cloud Services. VMware. URL: https://www.vmware.com/.

11. Welcometo QEMU’s documentation! - QEMU documentation. QEMU. URL:
https://www.gemu.org/docs/master/.

12. Resources & System Requirements | Parallels Desktop 19 for Mac. Parallels: Mac & Windows Virtualization,
Remote Application Server, Mac Management Solutions. URL:
https://www.parallels.com/products/desktop/resources/.

13. Installing Moodle - MoodleDocs. MoodleDocs. URL:
https://docs.moodle.org/20/en/Installing Moodle#Software.

14. Ubuntu server system requirements. Linux Tutorials — Learn Linux Configuration. URL:
https://linuxconfig.org/ubuntu-server-system-requirements.

15. Download PuTTY - a free SSH and telnet client for Windows. Download PuTTY - a free SSH and telnet
client for Windows. URL: https://www.putty.org/.

16. Webmin. Webmin. URL: https://webmin.com/.

17. Step-by-step  Installation =~ Guide for Ubuntu —  MoodleDocs.  MoodleDocs.  URL:
https://docs.moodle.org/403/en/Step-by-step_Installation _Guide for Ubuntu.

18. VPN.net — Hamachiby Log Me In. VPN.net — Hamachiby Log Me In. URL: https://vpn.net/ .

19. Business VPN For Secure Networking | OpenVPN. OpenVPN. URL: https://openvpn.net/.

20. Downloads - Oracle VM VirtualBox. Oracle VM VirtualBox. URL:
https://www.virtualbox.org/wiki/Downloads.

References

1. MoodleDocs. MoodleDocs. URL: https://docs.moodle.org/400/en/Main page.

2. Moodle B Vkpaiui: o take Moodle. Moodle - Open-source learning platform | Moodle.org. URL:
https://moodle.org/mod/page/view.php?id=8174.

3. Bulatetskyi V., Bulatetska L., Knysh V. Osoblyvosti komunikatsii u merezhakh z porushenniam zovnishnikh
kanaliv zviazku. Mizhnarodna blahodiina konferentsiia together united: naukovtsi proty viiny: materialy
konf., m. Lutsk, 20 trav. 2022 r. URI: https://evnuir.vnu.edu.ua/handle/123456789/20551.

4. Windows installationusing XAMPP - MoodleDocs. MoodleDocs. URL:
https://docs.moodle.org/2x/pl/Windows_installation_using XAMPP.

5. Download XAMPP. XAMPP Installers and Downloads for  Apache  Friends. URL:
https://www.apachefriends.org/download.html.

6. Pickavance M., Turner B. Best virtual machine software of 2023. TechRadar. URL:
https://www.techradar.com/best/best-virtual-machine-software.

7. The best virtual machine tools for Windows: Run a PC insideyour PC. PCWorld. URL:
https://www.pcworld.com/article/1936055/the-best-virtualization-tools-for-windows.html.

8.  Windows 10 Hyper-V System Requirements. Microsoft Learn: Build skills that open doors in your career.
URL: https://learn.microsoft.com/en-us/virtualization/hyper-v-on-windows/reference/hyper-v-requirements.

9. Documentation - Oracle VM VirtualBox. Oracle VM VirtualBox. URL:
https://www.virtualbox.org/wiki/Documentation.

10. Introducing VMware Cross-Cloud Services. VMware. URL: https://www.vmware.com/.

11. Welcometo QEMU’s documentation! - QEMU documentation. QEMU. URL:
https://www.qemu.org/docs/master/.

12. Resources & System Requirements | Parallels Desktop 19 for Mac. Parallels: Mac & Windows Virtualization,
Remote Application Server, Mac Management Solutions. URL:
https://www.parallels.com/products/desktop/resources/.

13. Installing Moodle - MoodleDocs. MoodleDocs. URL:

https://docs.moodle.org/20/en/Installing_Moodle#Software.

77


https://docs.moodle.org/2x/pl/Windows_installation_using_XAMPP
https://www.apachefriends.org/download.html
https://www.techradar.com/best/best-virtual-machine-software
https://www.pcworld.com/article/1936055/the-best-virtualization-tools-for-windows.html
https://learn.microsoft.com/en-us/virtualization/hyper-v-on-windows/reference/hyper-v-requirements
https://www.virtualbox.org/wiki/Documentation
https://www.vmware.com/
https://www.qemu.org/docs/master/
https://www.parallels.com/products/desktop/resources/
https://docs.moodle.org/20/en/Installing_Moodle#Software
https://linuxconfig.org/ubuntu-server-system-requirements
https://www.putty.org/
https://webmin.com/
https://docs.moodle.org/403/en/Step-by-step_Installation_Guide_for_Ubuntu
https://vpn.net/
https://openvpn.net/
https://www.virtualbox.org/wiki/Downloads
https://docs.moodle.org/400/en/Main_page
https://moodle.org/mod/page/view.php?id=8174
https://evnuir.vnu.edu.ua/handle/123456789/20551
https://docs.moodle.org/2x/pl/Windows_installation_using_XAMPP
https://www.apachefriends.org/download.html
https://www.techradar.com/best/best-virtual-machine-software
https://www.pcworld.com/article/1936055/the-best-virtualization-tools-for-windows.html
https://learn.microsoft.com/en-us/virtualization/hyper-v-on-windows/reference/hyper-v-requirements
https://www.virtualbox.org/wiki/Documentation
https://www.vmware.com/
https://www.qemu.org/docs/master/
https://www.parallels.com/products/desktop/resources/
https://docs.moodle.org/20/en/Installing_Moodle#Software

[MPUKIIAJHI TTPOBJIEMU KOMIT'FOTEPHUX HAVK,
BE3IIEKHU TA MATEMATUKU, 2023, Ne 2

14.

15.

16.
17.

18.
19.
20.

Ubuntu server system requirements. Linux Tutorials — Learn Linux Configuration. URL:
https://linuxconfig.org/ubuntu-server-system-requirements.

Download PuTTY - a free SSH and telnet client for Windows. Download PuTTY - a free SSH and telnet
client for Windows. URL: https://www.putty.org/.

Webmin. Webmin. URL: https://webmin.com/.

Step-by-step  Installation ~ Guide for Ubuntu -  MoodleDocs.  MoodleDocs.  URL:
https://docs.moodle.org/403/en/Step-by-step_Installation Guide for Ubuntu.

VPN.net — Hamachiby Log Me In. VPN.net — Hamachiby Log Me In. URL: https://vpn.net/ .

Business VPN For Secure Networking | OpenVPN. OpenVPN. URL: https://openvpn.net/.

Downloads - Oracle VM VirtualBox. Oracle VM VirtualBox. URL:
https://www.virtualbox.org/wiki/Downloads.

78


https://linuxconfig.org/ubuntu-server-system-requirements
https://www.putty.org/
https://webmin.com/
https://docs.moodle.org/403/en/Step-by-step_Installation_Guide_for_Ubuntu
https://vpn.net/
https://openvpn.net/
https://www.virtualbox.org/wiki/Downloads

