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bonpapenxo T.

Ymancbkuii nep:kaBHuii negaroriunnii yHisepcuret iMeni [laBiaa Tuunnnu, Ymanb, Ykpaina
ORCID ID 0000-0001-9330-9661

JAHHAMIYHA BI3YA/IIBALIIA HABYA/IBHOI' O MATEPIAJ1Y 3ACOBAMH
MYJIBTHMEJIHHOTO IHCTPYMEHTY TIMELINE JS

DOI 10.14308/ite000771

Y emammi posenaoaiomuca ocobausocmi 3acmocysanHs MynomumeoitiHo2o IHCmMpyMeHmy
Timeline.JS ons eizyanizayii nmasuanvnoco mamepiany. Bnaue ingopmayitino-KOMYHIKAYItIHUX
MeXHON021U HA JAHKY 0C8IMuU NPU3600UmMsb 00 Mo20, Wo Gi3YalbHull cnocio nooayi ingopmayii
cmae Oinbuwl NONYIAPHUM Ma 3ampedy8aHuUM, VHACTIOOK 4020 3’A6UNAcsi HeOOXIOHICMb uyKamu
IHmMepaKkmueHi nioxoou 00 epekmusHoi nepedayi 3HaHb, YMIHb Ma 00CEIOY CHOHCUBAYAM OCBIMHIX
nocuye.

AKyenmogano yeazy Ha MONCIUBOCMAX 3ACMOCYBAHHA CMPIYKU 4acy 5K HOB020
IHCmpyMeHmy nooaui pisHo2o0 muny Konmenmy. Y npoyeci 00cniodceHns npoananizo8ano 0CHOGHI
chepu Gukopucmawnms maumiauHie: y meodia, y eany3 mucmeymea ma 6 oceimi. Buseneno
AKMUGHI NPOSPAMHI 3aco0U 0Nl CMBOPEHHs CMPIYOK Yacy, 00 AKux exooamv: Timeline.Js,
Timetoast, Preceden, TIKI-TOKI, Timeline Maker, BEEDOCSTimeline ma, sx o0odamkoguil
iHCmpymMeHnm, y CK1aoi XMapHux cepsicis ix euxkopucmosyroms Canva i Prezi.

Biosnaueno, wo Timeline.JS — ye npocpamne 3abesneuenns, 2omosuil iHgopmayiinuil
NPOOYKM, 3A80AKU SIKOMY Bi00Y8A€EMbC NPeOCMABIeHHs THMEPAKMUBHO20, MYIbMUMEOTIHO20
KoumeHnmy. 3pobneno cnpoby 00CHiONCeHHs MAUMAAUHY K «APOOYKMY» OJisl GUKOPUCTAHHS Y
makux Kameeopisax: «lcmopuyni ma coyianvHi Haykuy, «Jlimepamypnuii ananiz», «Hayka i
mexuikay, «bioepagii ma nepconaniiy, «leoepagisy, «llpupoonuui nayxu», «Kyremypay,
«Coyianvui 3minu i pechopmuy.

3anpononosano npasuna po3pooOKU egheKmusHo20 MAUMIAUHY, AKi MOXCYMb Oymu
BUKOPUCMAHI  OCBIMAHAMU 8 Mexcax pobomu HAO OUHAMIYHOW GI3YANi3ayiclo HABYANLHO20
mamepiany.

Knrwowuosi cnoea: Timeline.JS, cmpiuka wuacy, ei3yanizayis, maumiaut, oceima,
Mynbmumeoia, XpoHoN02is

IMocTanoBKka mpo0/aeMu. AnanTailisi KOKHOI AUCHUILTIHU 10 BUMOT KOMI FOTEPH30BAHOTO
CYCIIIbCTBA BHMAra€ BiJl Cy4YyaCHOTO TeJarora TOCTIMHOTO BIOCKOHAJEHHS Ta HAaBiTh
pecTpykTypu3aiii crocoly BHUKIIAlaHHSI-HABYAHHS-OIIHIOBAHHS 37100yBadiB ocBitTH. OKpiM TOTO,
iHpopMaIiHHO-KOMYHIKAIlIiHI TEXHOJOTIi, SK JOMOMDKHHUN 3aci0 B OCBITHHROMY CEpEIOBHIII,
3HAYHO 1HTEHCU(}IKYIOTh MPOIIEC HABYAHHS, MIABUILYIOTh €()EKTUBHICTD CIIPUHMAaHHS, CTBOPEHHS,
OTIPAIFOBaHHS Ta OOMiHY 1H(GOpPMAIII€TO.

®opmyaoBaHHA nijeil crarri. Mertoro Hamoi poOOTH € JOCHIKEHHS IOTEHIliANY,
npobnemM Ta crenudiku BUKOPUCTAHHS TaMIIaHYy SIK OMHOTO 3 €(PEKTUBHHMX I1HCTPYMEHTIB
Bi3yasri3allii HaB4aJIpbHOTO Marepiay.

3aBmaHHA: y3arajJbHUTH YSABJICHHS MPO IHTEPAaKTHBHY TMomady iHopmarii 3acobaMu
Timeline JS, 3’scyBartu cnenudiky, MOXIUBOCTI, TpoOIEeMH BHUKOPUCTaHHSA, (OPMATH, THUIH Ta
1HII CKJIQZIOB1 LOTO MYJBTUMEIINHOTO 1HCTPYMEHTa; Ha KOHKPETHHUX MPUKIAAaX PO3MISHYTH
HOr0 BUKOPUCTAHHS y BITYM3HSIHIN OCBITHIM MPAKTHUII.

‘@@@@ Boraperko T
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Buxknan ocHoBHoro marepiaay. Cepen NOTEHIIMHMX TIOIIHOBYBadiB TaMIIAHIB —
iHo3eMH1 Menia. [Ipuknaan cTpivyok Yacy MOXKHA 3yCTPITH y MeIIHOMY MPOCTOpPi Ha LIMajbTax
iHdopManiiinux BugaHb (panny3pkoi Lemonde [1] ta amepuxancskoro New York Times [2],
oputancekoro BBC [3] Tta The Guardian [4]. BituusnsHi inTepHeT-3MI akTuBHO nepeliMaroTh
BHIIIE3TAIaHUA JTOCBIJ 1 MyONIKYIOTh CTPIUuKM 4acy y BumaHHsAx «Ha wgaci», «CmoBo 1 mimoy,
«YkpaiHcbka npasaa» Toio. [Ipore, ykpaiHchbki MeiiHI pecypcu Bee 1ie nepedyBaroTh Ha cTafil
CTAaHOBJICHHS, TIOIIYKy Ta ampoOarlii B MUTAHHSIX BHSIBY HaWOLIbIN €(EeKTMBHUX 1HCTPYMEHTIB
Bi3yasizalii mpeacTaBieHHs iHpopMariii.

VY ramy3i MucTeNTBAa TaMIIAMH HEPIIKO JOMOBHIOE Ta MIACHIIOE MpodeciiiHy BUCTABKY,
BITUCYIOUH XYJOXHIO PAKTUKY B OUIBII Cy4acHY, COLIaTbHO-KYIbTYpHY MOJCPHOBY Bi3yalli3allilo.
ITopsn 3 amapaTHuM Ta MOPOrpaMHUM 3a0€3MEUeHHSIM, MYJIbTUMEIINHI TEXHOJOril, sKi
BUKOPHCTOBYIOTbCS B CTPIYIll 4acy, JO3BOJISIIOTH BIATBOPUTU pPyXoMi 300pa)keHHs, IpadiuHi
iHTepdelicu, oeIHATH BIEO Ta ayaio, HAJIATH BIABiIyBauaM IIWPOKUN CIEKTp iHQopmarii Tta
MOKPAIIUTH 3arajibHi BpPaXXCHHs TMiJ 4Yac BIJABIAYBaHHA MY3€l0, XyHOXKHbOI BHUCTABKU YU
€KCIIO3MII].

TalimnallHu K 1HTEPAaKTUBHHUM I1HCTPYMEHT JUIs Bi3yani3alii XpOHONOTii MOMiH, icTopii,
pPO3BUTKY apTedakTiB, TBOPIB MHUCTEITBA Ta KYIBTYPHHX €IOX JIONOMAaralroTh BiJBiTyBaduaM
3pO3yMITH KOHTEKCT Ta TOCTIJIOBHICTh TOAIA Yy BHCTaBKOBOMY mHpocTopi. Taki Mmy3ei, sk
Metropolitan Museum of Art (CILA), Museum At Bethel Woods (CIIA), Computer History
Museum (CIHIA), History of the Louvre Museum (®panisi), Deutsches Historisches Museum
(HimeyunHa) BUKOpUCTOBYIOTh TaWMIIaifiHU y OararboX BHCTaBKaX, €KCHO3MIIISX Ta rajepesx AJs
NpEeACTaBICHHs ICTOpii, TpaAulii, 3BUYaiB PI3HUX KYJIbTYp, HApOIiB a0 ICTOPUYHHMX HEPIOMiB,
BOXJIMBUX TIOMIA Ta PO3BUTKY CYCHUIbCTBA, ISl Bi3yalizarii icTOpii JaBHIX IMBLII3AIMii Ta
XPOHOJOTIT 3HAX1AO0K, JIs TOCIHiJOBHOCTI B Yaci BiATBOPEHHs HAYKOBHUX JOCIIIKEHb, BIIKPUTTIB
Ta IPOPUBIB y PI3HUX rady3siX HAyKOBOTO 3HAHHS TOILIO.

Talimnaiiny, 3a3BUuail, npeacrasieHi y GopMi IHTEpaKTUBHUX €KpaHiB, CTEHJIIB, IUIAKaTIB
a00 BiJICOTHCTAIAIIIN, 110 JO3BOJISE BiABIAyBadaM OUIBII IHTEPAKTUBHO O3HAMOMHUTHUCSA 3 ICTOPIEIO,
apreakTamMu Ta TBOPUICTIO IiJ] Yac BiBIJaHHSI MY3eHHHUX BUCTABOK 1 3aXO/IiB.

Onucyroun oprasizaliiiHy CTPYKTypy OaraTtb0oX BHCTaBOK, /i€ BHUKOPHCTOBYETHCS IIKaja
yacy, HaykoBellb Steven D. Lubar BBaxkae, 1110 JUIs XyAOXKHIX Ta ICTOPUYHUX MY3€iB XpOHOJIOT1UHA
oprasizamis BUDIISA€ I1HTYITUBHO 3pO3YMUIOI0, OCKUIBKM KHUTH ICTOpIE0 — O3Hayae OyTH
3aHYPEHUM Y TMOTIK Yacy, a BIITBOPIOBATH ICTOPiI0 — 03HAYAE OPraHi3oByBaTH 4dac [5].

BoaHouac OCBITSHCbKAa CHUIBHOTa TAaKOXK B3sula Ha 030pO€HHS Led CydyacHH,
MYJNBTUMEIIMHUNA THCTpYMEHT JUIsi Bi3yallizallii HaBYaJIbHOTO Marepiaiy. 3 MOy METOAUYHOI
MIATOTOBKKA 37400yBadiB BUIIOI OCBITH, CIEKTP 3aCTOCYBaHHSA JWHAMIYHOI Bi3yasizamil
(IHTepaKTUBHUX TalMJaiHIB) HACTIIBKM IIUPOKUH, IO MOXE 3aCTOCOBYBAaTHCS CBhOTOJIHI
IPAKTUYHO KOXXKHUM (axiBIEM, KU MpalIoe 3 TEKCTOBOIO, IpaiyHOI0, YUCIOBOIO, BiACO- YU
3BYKOBOIO 1H()OpMAITIETO.

Tak, naykoBenp O. b. KucenboBa BBaxae, 110 1HTEHCHU(IKyBaTu MpodeciiiHy MiAroToBKY
MalOyTHIX TMeJaroriB, MiABUIIUTA HACHYEHICTh 3aHATh Ta CHPUITH Bi3yami3alii OCBITHBOI
iHdopManii s i Kpaloro CHOpUMHATTS 1 3armaM sSTOBYBaHHS MO)KHA IIJISIXOM BHUKOPHUCTaHHS
«CTPIYOK Yacy» y HaB4aJIbHOMY Hporieci [6].

Ha nymky nocninnukiB T. ['omoBaniok Ta B. JlyOoBHKa, IHTEpaKkTHUBHI CTPIUKH Yacy — 1€
cyuacHHU# 3aci® Bizyaumisarlii, SKHi CpuUsSTHMe 3a0€3MEeUeHHIO SKOCTI BUKJIAJaHHS HaBYAJIbHUX
JUCLUIUIIH Yy TIelarorivHoMy YHIBEPCHUTETI, KpalloMy 3aCBOEHHIO 3HaHb CTYAEHTaAMHM Ta
[iABUILEHHIO IHTEpeCy 710 HaBYaJIbHOTO MpeaMeTy [7].

TpakTyroun MOHATTS «CTpiUuKa yacy» uu «Taiimaiiny, aBtop O. b. Kucenbosa [6] Bu3Hauae
foro sk 3aci®0 TpaauLiWHOT TENaroriku, Ta sIK BeOIONATOK, SKHM [103BOJIsI€ KOPUCTyBauaM
NepersiIaTi, CTBOPIOBATH, OOMIHIOBATHUCS 1 MOPIBHIOBATH IHTEPAKTHBHI rpadikH.
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3arajoMm € 6arato MporpaMHHX 3aco0iB JJIsi CTBOPEHHS CTPIUOK yacy. BoHM BIIpi3HAIOTHCS
MK c00010: (hiHAHCOBOIO MOAEUIIO (OE3KOIITOBHI, IJIaTHI Ta KOMOIHOBaHI pecypcH), 30BHILIHIM
BUIVISAOM (1HTEpdeicoM), CTPYKTYpOIO, HaBIraliitHUM (PyHKI10HAJIOM, aJalTUBHICTIO TOILIO.

HaiinonynsapHimumu cepeaoBuIlaMu Ui CTBOpeHHs TaiimiiaiiHiB € Timeline.JS, Timetoast,
Preceden, TIKI-TOKI, Timeline Maker, BEEDOCSTimeline mmg Mac OS Ta ixmm. 3a3HayeHui
CIMCOK JajJeKO He IOBHMH, a/pke YCHIIIHA eKCIUIyaTallis KOXXKHOTO CEepBICY 3aJIeXHTh BiJ
KOHKYPEHTOCIIPOMOKHOCTI Ha PHHKY AHAJIOTTYHOTO MPOTPaMHOTO 3abe3mnedeHHs], (iHaHCYBaHHS
PO3pOOKH, KOPUCTYBALILKOTO MOMUTY HA BIiAMOBIIHUI Kac IHCTpYMEHTIB Toulo. ToMy moBcsK4ac
3’SBJISIIOTHCS HOBI IpOrpaMu a0o K, HAaBIAKH, IPOTPaMHUI NPOAYKT HE BUTPUMY€E KOHKYpPEHILIIi,
HE MIATPUMYETHCS pO3pOOHUKAMH, HE (PIHAHCYETHCS 1, SIK MPABUIIO, BTpAyae CBOIO AyJUTOPIIO.
[Tpu 11bOMy, BapTO 3a3HAUMTH, 1110 JIESK] YCHIilIHI BEOCEpPBICH J0JIy4alOTh A0 CBOiX 1HCTPYMEHTIB
«IIKaIy 4acy» B SIKOCTI roToBuXx MmaoioHiB. L{i minardgopmu naroTh 3Mory 30Mpatu BizyajbHY
CKJIaJIOBY XPOHOJIOTI] 3 TOTOBUX €JIEMEHTIB, IPOCTO MEPETATYIOUM iX Ha ekpaH. Taky iHTerpario,
HacamIiepe[, 3ycTpidaeMo Ha IHTepHeT-pecypcax, sik Canva i Prezi (puc.1).

Progress

Timeline

Puc. 1. Inmepghetic npoepamu Prezi, axuil y ceoemy cknadi micmumo incmpymenm Timeline

Cepen ychOro pi3HOMAHITT HPOTPAMHUX 3ac00IB CaMOCTIMHUM, HAWOPOCTIIIUM Y
BUKOPHUCTAHHI Ta HAWTIPUBAOIMBIIIMM 32 I[IHOBOIO MOJIITUKOIO BBakaemo pecypc TIMELINE.JS.

Tpaxtytoun nousatts Timeline Js, HaykoBenp Jonatan Jové Dominguez [8] cTBepmxkye, 110
e I1HCTPYMEHT [Jisi CTBOPEHHS YacOBHMX JIiHINA, SKHH JO3BOJISIE TIOENHYBAaTH TEKCT 13
PI3HOMaHITHUMHU MYJIBTUMEIIHHUMHU pecypcaMi, 10 poOUTh HOTO JIy’e yHIBepCalbHUM 3aCO00M
JUISl TIOKa3y THMYacOBOi MOCTiAOBHOCTI.

Bitumsnsauuii HaykoBenb P. M. BepOoBuii, onucyioun 3rajgaHe mporpamHe 3a0e3redeHHs,
BKasye Ha Te, mo Timeline JS — 1me 1HCTpYMEHT 13 BIAKPUTHM BHXITHUM KOIOM, SIKHH JO3BOJISE
OyIb-IKOMY KOPHCTYBaueBi OE3KOIITOBHO CTBOPIOBATH IHTEPAKTHBHI Ta Bi3yalbHO HAaCHUYEHI
TanmIiHIT [9].

Hacnpasai Timeline JS [10] — ue mpoekt mabopatopii Knight Lab ITiBHiunO-3axigHOrO0
yHiBepcutetry (mrar LimiHodic, CIIIA), meToro sikoro € mpocyBaHHs iHHOBauiid y 3MI msixom
JNOCTI/DKeHHS W eKcliepuMeHTyBaHHA. Tak, maboparopis Knight Lab, mopsia i3 cepBicom ams
CTBOPCHHS TalMJIaliHy, IPOTIOHYE ISl aIFTEPHATUBHOTO OIOBIIaHHS 1CTOPi» TaKl IHCTPYMEHTH,
sk: Juxtapose, Scene, Soundcite, Storyline, StoryMap. Ockinbku Bci BOHH po3po0JieHI Ha OfHiM
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w1aropMi, TO MalOTh CXOXKHM (PyHKI[IOHAN Ta ocobnuBocTi. [IpoTe, K CTBEpAXKYIOTh Y caMill ke
naboparopii, Hapa3i HAHOLIBII BiTIOMUM Ta 3aTpedyBaHUM € iHCTpyMeHT Timeline]S.

Ile my»xe nmpocTuil y BUKOPUCTaHHI, a0COIIOTHO OE3KOIITOBHHUM MPOTPAMHHUIA 3aCi0, IKaBUMA
HacamIepeJ] THM, L0 TYyT € MOXJIMBICTh CTBOPIOBATH YKpaiHCHKOMOBHUII KoHTeHT. I1]o6
iHQOopMalIfHO HAMOBHUTH MO0, KOPUCTYBaY MOXE BHUKOPUCTOBYBATU TEKCTH, (OTO, ayxio,
BiJieo, reorpadiyHi KapTu uyu iHII OonM(POBaHI TOKYMEHTHU. Takok MOKHAa BHKOPHUCTOBYBAaTU
MIOCWJIaHHSI Ha pecypcu B [HTepHeTI, MOB’sA3aHl 3 TIEI YU TIEKO JaTor0. Y CTPIulll Yyacy MO)KHA
3MIHIOBaTH MIPUQPTH NIANKCIB A0 MaTepiaiiB, 00MpaTH MOPAIOK MOKa3y ClailiB TOLIO.

Binminna puca Timeline JS Bij iHIIUX cepenoBUIl MOJISATae B TOMY, IO B OCHOBI i1 po6oTu
JIKUTh MEXaHi3M TEXHOJIOTIi po3MojiieHoi oOpoOKH LUGPOBUX JaHUX, 32 JOMNOMOIOIO SIKUX
KOMIT IOTEPHI pecypcH Ha/laloThbCs KOPUCTYBaueBl B SKOCTI OHJANH-mocayr. [lpuHuun pobotu
HOJISITa€ B TOMY, II0 KOPUCTyBau 3aaae B Tabnuui Google-nucky moTpiOHui A cebe KOHTEHT
(XpoHoJIOriyH1 MexXi, onuc nojii, tndpoBUil Marepia, 30BHILIHINA BHUJ), a MOTIM 3a JOIOMOIOIO
TeriB html-po3miTku BiOyBa€eThcs aBTOMaTMYHA CUHXpOHi3allis TekcTy. Ha caiiTi mpaBoBiacHHKa,
y XMapHOMY CEpeIOBHII, 3/11MCHIOETbCS 3B’SI3yBaHHSA TaOMUIl 3 POOOYUM IUIEEPOM (IABHIKKOM)
Timeline JS 1 micas reHepaiii KOpUCTyBauy HaJIaeThes Kol (MOCUIIAHHS) Ha Y)K€ TOTOBUM MPOEKT.
CTBOpeHa y bOMY CEPEIOBHIII CTPiuKa Yacy sBjsie co00r0 Halip KapTOK MOii, PO3CTABICHUX Y
XpOHOJIOTTYHOMY nopsAKy. [lepersin cnaiiniB 3A1HCHIOETHCS TOCII0OBHO, IUISIXOM BUKOPUCTAHHS
HaBIrallfHUX KHOINOK «BIIepe/-Ha3zaq» a0 K NEepeTAryBaHHSAM 3a MOB3YHOK Ha IHTEPAKTUBHIN
IIKaJ 4acy.

VY Hamniii po0OoTi «TaliMIIaiiH», «CTpidKa Yacy» Ta «4acoBa HIKayay (1€ BCe CHHOHIMH)
OyzneMo po3mIsffaTé K TEXHOJIOTIIO, 32 JOMOMOIOI0 SKOi 3100yBa€ThCsl OCBITHS METa, HATOMICTh
Timeline JS — me mporpamue 3a0e3rneueHHs, TOTOBUN iH(QOPMAIMHAN MPOIYKT, 3aBISIKH SKOMY
BiJI0yBa€ThCS IPECTABICHHS IHTEPAKTUBHOTO, MYJIBTUMEITHOIO KOHTEHTY.

Tak, crpiuka yacy (Takox Bigoma sk «timeline strips» abo «timeline ribbons») wacto
BUKOPUCTOBYEThCS MiJl Yac OCBITHBOTO TMPOIECY IJs Bi3yati3alii KOMIUIEKCHOCTI Mofii abo
MPOIIECIB Y XPOHOJIOTIYHOMY TOPSIKY, a 1 CTBOPEHHS T03BOJISIE CTPYKTYpYBaTH iH(OpMAIIifo, 10
NOJIETIIYE 3araM’ ITOByBaHHs MaTepiay.

CrBopeHHS TaiiMlaiiHy MO)ke OyTH KOPHCHUM Y TaKHX BUITAIKAX:

e HaBUAJIbHUI MaTepia € ICTOPIE0 TOTrO UM TOTO SIBUIIA, (haKTy, MOii;

®HEOOX1HO MPOAEMOHCTPYBATH TEXHOJIOTIO MTPOLIECY;

® ITFOCTpAIIlis 3B’ SA3KIB MK TUMHU YM TUMH MOAISIMH, SIBUILIAMH, TTPOIIECAMU, TIEP10JIaMu;

e Bi3yatizallis HaB4aJIbHOTO MaTtepiay;

®IIpOEKTHAa po0OTa CTYAEHTIB (OCKUIBKM CTpiUKa 4acy CTBOPIOETbCS HAa OCHOBI TaOMMIli
Google, y kopucTyBaua € MOXJIMBICTH MpalloBaTH pa3oM Yy peaJbHOMY dYacl 3 Oyab-gKOTo
IPUCTPOIO Ta 3aIIPOCUTH CIIBaBTOPIB JJIs CIUJIBHOI POOOTH);

®IIpe3CHTAIllS PE3YJbTATIB JOCTIHKEHh Y MeXaxX MPOEKTHOI poOOTH (OfHIEI0 13 TiepeBar
Timeline JS € HasBHICTH PO3MIMPEHUX MOXKJIMBOCTEH IJIs 1HTErpaiii 3 iHIIUMH MEPEKEBHUMHU
pecypcamMu Ta coliaJbHUMH Mefia. ToMy Ipe3eHTallisl MpoeEKTY MOXKIIMBA, Hampukian, y Twitter,
YouTube, Vimeo, Google Maps, Wikipedia, SoundCloud Tom0).

Y HaB4YaHHI TalkMJIaliH BUKOPUCTOBYIOTh:

1. Icropuuni Ta comianbHi Hayku. CTyIE€HTHM MOXYTh CTBOPIOBATH CTPIUKM Yacy s
BIJICTe)KEHHSI XPOHOJIOT1i MOA1H, TAKWX SK: ICTOPUYHI MMOJ11, BIWHU, PEBOJIOLI1, MOTITHYHI 3MIHU Ta
1HIIIT COLiabHO-KYJABTYpPHI TEHACHII.

2. Jliteparypuuii anami3. Jjisg BiioOpa)keHHs KJIIFOUOBUX JIITEpATYPHUX MOA1H, TBOPIIIB, KHUT
Ta JiTeparypHux pyxiB. TalimmaiiH Moke OyTH KOPHCHUM JUIS Bisyamizamii JiTepaTypHHUX
TEMaTUYHUX CHOKETIB, TaKMX sK: «BUHAWIEHHS NMUCEMHOCTI 1 PO3BUTOK TMEPIIOI JIITEpaTypu»,
«Job6a Binpomxkenus» «Binmbsim Illekcmipy, «Mirens e CepBantecy, «llosBa kiacummusmy Ta
pomanTusMy», «TBopuictb Bonbrepa ta JKan-Xaka Pycco», «Po3Burok peanizmy, mnosiBa
BU3HAYHUX MUChMEHHUKIB, Takux sk JLxeitn Octin, Yapnes JlikkeHe», «MoaepHiMm,

10
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MOCTMOZIEPHI3M Ta €KCHEpUMEHTH Yy JiTeparypi», «BmnuB iHTepHeTy Ha miteparypy 1
MUCbMEHHUKIB)» TOLIO.

3. Hayka 1 Texnika. /[nst BiicTeKeHHs pO3BUTKY HayKOBUX TEOpii, BIAKPUTTIB, BUHAXO/IIB Ta
TEXHOJIOTIYHUX NpopuBiB. [lo mpukiany, TeMaTHkKa TalMIIaiiHy HayKOBO-TEXHIYHOTO CETMEHTY:
«Biakpurts 3axkoHiB HbroTOoHa mpo pyx», «Bunaxin Oarapei», «BunHaxij enekTpudHOi JamMnm,
«[lepumii ycminHuii nioTOBaHUN NOMITY», «BIAKpUTTS neHInuIiny», «llepmmii 3amyck mTy4yHOro
cynyTHuka 3emui», «Bucagka na Micaup», «CtBopenHs komi torepa», «Ictopis BI» (puc.2),
«Bunaiinenns BcecBitHboi naBytuHu (World Wide Web)», «3amyck nepmioro cmaprdoHay,
«Po3pobka BakiuH npotu COVID-19». i npukiiagu cTpiuok yacy JEMOHCTPYIOTh 3HAa4HI MOJIT 1
NepeMOrd B HAyKOBO-TEXHIUHIH raiy3i, $KI MajiM DIUOOKMI BIUIMB Ha PO3BUTOK HayKH,
TEXHOJIOT1H Ta JIFOJCHKOTO MPOTPECY.

1979

IosBa mepmmx koMeépriisEmx sepeiir BJ] Oracle (06 exrio=
PpelnAmiiiHACACTEMA YIPABIIHHA 0azaMi TaHMX)

MNosBa nepLumx
KOoMepUiAHMX
eepcii B1...

1980

Puc.2. Ilpuxnao maimnaiiny 3a memamuxoro: «Icmopia B/»

4. biorpadii ta nepconami. Jlns momaHHS BaXKIUBUX BIAOMOCTEH, SKi BUCBITIIOIOTH
KHUTTEBUH MUISAX, XapaKTePH3YIOTh HAYKOBO-IOCIIiHY, OpTaHi3aliiiHy 41 TPOMajChKy JisUTbHICTb.

5. T'eorpadis. s moka3y mociioBHOCTI reorpadiqHuX NOAiH 1 3MiH y yaci. BoHu MOXyTb
BKJIIOYATH PyX KOHTHHEHTIB, 3MiHU KIIIMaTy, MOJITUYHI Ta COIliabHI IEPETBOPEHHSI, TOCIIiKEHHS
(dbopMyBaHHS TipCBKHUX MOPiJA, 3MiHM B JaHAmadTax, ByJKaHIYHI BUBEP)KEHHS Ta 1HII T€0JIOTIdHI
npouecu. Hanpuknaza, taliMmiaiiH Moxe BifoOpakaTH TeoNoriyHy iCTOpito 3eMill, MOYMHAI0YH 3
dopmyBaHHs 1 mepemimeHHs TUIATGOPM Ta IUIMT, 1 MOKA3aTH MOJANBIIY TUHAMIKY PO3BHUTKY
CyyaCHMX KOHTHHEHTiB. TaliMiailH MoOXe TakoX Bi3yali3yBaTH 3MIHHM KIIMaTy 1 JIbOJOBHKOBI
Nepioay, SKi BIUTMHYIN Ha JIAHAMAPTH 1 610JI0TI4HE PI3SHOMAHITTSI.

TalimnaifH MOXKHAa BHKOPHCTOBYBaTWM [UIs IIOKa3y XPOHOJNOTIi BifH Ta MHUpPHUX YTOZ,
MNOJITUYHHUX 3MiH 1 PO3BHTOK T'EOMOJITHYHHMX TOMAIN, IS BiIOOpakeHHs 3MiHHM KOpPIOHIB KpaiH,
KOJIOHI3AI[II0 Ta JEKOJOHI3allilo, 3MiHU JAepKaBHOCTI Toio. Bizyamizaiis reorpadiuHux MOl
JoroMarae reorpadgaM 1 JOCTIIHMKAM Kpamie po3yMiTH TreorpadiuHe cepemoBuiie i HOro
€BOJIOLIO.

6. Ipupomuuui Hayku. [[ns mokasy MOCHITOBHOCTI MOMIN, SKi CHPUYHHSIOTH 3MIiHH 1
NEPeTBOPEHHST B HAaBKOJMIIHBOMY cepenoBumni. Hampuknan, TalimiaiiH MoOXe ITOKa3yBaTH
CBOJIIOIIIO KHUTTS Ha 3eMIli, MOYMHAIOYM 3 (OPMYBAHHSA MEPIIUX MPOKAPIOTHYHUX OPTaHi3MiB

11



ISSN 1998-6939. Information Technologies in Education. 2023. Ne 2 (54)

06aratro MUIBHOHIB POKIB TOMY 1 3aKIHUYIOYM CyYaCHUM pI3HOMAHITTAM OprasizmiB. Y ¢i3uii
TallMJIallHM MOXKYTh IIOKa3yBaTH €Tamd B PO3BUTKY Teopii Bil HpIOTOHOBOI MeXaHIKM A0 Teopii
BimHOCHOCTI EliHINTElHA, a B XIMIT — MOCIIIOBHICTD JOCIIIXKEHHS aTOMHOI Oy/TOBH PEUOBHH.

7. Kynsrypa. ns BimoOpaskeHHs icTOpil Ta PO3BUTKY KyJIbTYpH, MUCTENTBA, JITEpaTypH,
MY3UKU Ta IHIIMX aCMeKTiB KyJIbTYpHOro KUTTS. [{o npukiany, 3a 10IOMOrow TaiMiaiiHy MOXKHa
IPOJIEMOHCTPYBATH KIIIOUOBI MOJIT 1 TOCSATHEHHS B KYJIBTYPOJOTIYHOMY CEIMEHTI, TakKl sIK BUILYCK
HOBUX TBOpIB, OpraHizalilo KyJIbTypHUX 3ax0JliB, OTPUMaHHS Haropoj Ta PEKOHCTPYKIIIO
KyJBTYPHO 3HAYYILIUX CIIOPYA.

7. ComianbHi 3MiHU 1 pedopmu. s BimoOpa>keHHS XPOHOJIOTII COAIbHUX TEHJICHINHN Ta
3MiH Y CYCHUIBCTBI 3 INIMHOM Yacy.

TaitmaitH Mo)ke OyTH BUKOPUCTAHUH TSI BIHOOPaKEHHSI KJIFOYOBHX COIIaIbHUX TCHJICHIIIH,
pyxiB Ta noaii. Jlo mpukiaay, MOKHa MPOJIEMOHCTPYBATH €BOJIIOLII0 HOBUX COLIaJIbHUX PYXIB,
TakuX AK (eMIHI3M 1 TPOMaJSHCHKI mpaBa. AOO BIJCHIJKYBaTH TEHJCHII] PO3MIMPEHHS KIHOUUX
IpaB 1 POIMHHMUX pOJeH y cycmijbCTBi. Takok MOXHa MPEICTaBUTH Bi3yalli3allilo KyJIbTYpHOTO
PO3MAITTS, 3pOCTaHHSI 1HTEPECY 10 €KOJIOTil, 30UIbIIEeHHs 1HTerpallii, po3IIUPEHHS COIiaTbHOL
CBIJIOMOCTI Ta BIUIUB II00ami3allii mpoTsIroM pi3HUX €ToX.

s toro, mo0 po3poduTh e(eKTUBHHUN TalMIIAH, HEOOXITHO TOTPUMYBATHUCS TaKHX
MPaBUIT:

1. BukoprcToByBaTH NepIopkepena ado mepeBipeny, miaTBepLKeHy iHPOopMaIliio.

2. BwusHauutHcs 3 mepeOiroM 4YacoBOi IIKadd (MOTOAMHHO, IIOJEHHO, IOMICSYHO,
MOKBAPTAIILHO, 32 POKAMH YH CTONITTSIMH).

3. CrBoproroun TaiimMaiiH, MOTPIOHO mam’sTaTd, IO i€ He JIWIIE TapHa Bi3yami3aiis s
NIPUBEPHEHHS YBard, a i OfWH i3 e(h)eKTUBHUX IHCTPYMEHTIB nepenadi iHdopmarrii.

4. KonteHT mMae OyTH CTPYKTYPOBaHHUH 1 JOTIYHO MOB’SI3aHUN MK CO00I0, a TAKOXK MICTUTH
KOPEKTHI MYJIBTUME/IIIHI JaHi, 0 JOTIOMOXKE 3pO3yMITH TeMY TaiMIIaiiHy.

BucHoBku. TexHonoris TaiimiaiiHy sk 3aci0 OCyyaCHEHHS OCBITH HE BTpayae CBOET
aKTyaJIbHOCTI 1 Ma€ TEHJIEHIIIO JI0 BIPOBAHKEHHS B Cy4acHY CHCTEMY HaBYaHHs. BUKopuCTaHHS
TaliMJIaliHy M1 9ac OCBITHBOIO IPOLECY € CBOEPIAHUM MPOSBOM BUKOPUCTAHHS 1HHOBALIMHHX
TEXHOJIOT1H, AKi 3a0€3MeuyIOTh JIAKOHIYHICTh Ta Bi3yalli3allil0 B MPOLEC MiABUIIECHHS MOTHBAII{
CTY[ICHTIB 10 HaBuaHHsi. TalimyaliH K NPOCTHH 1HCTPYMEHT, L0 HE BUMAarae NEBHUX 3HaHb,
JI03BOJISIE 3pOOUTH HABYAHHS OUTBII TBOPUUM 1 PE3YJIETATUBHUM IIPOIIECOM.
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Tetiana Bondarenko

Pavlo Tychyna Uman State Pedagogical University, Uman, Ukraine

DYNAMIC VISUALIZATION OF EDUCATIONAL MATERIAL USING THE
TIMELINE JS MULTIMEDIA TOOL

The article discusses the features of using the Timeline.JS multimedia tool for visualizing
educational material. The influence of information and communication technologies on the
education sector leads to the fact that the visual way of presenting information becomes more
popular and in demand, as a result of which there is a need to look for interactive approaches to
the effective transfer of knowledge, skills and experience to consumers of educational services.

Attention is focused on the possibilities of using the timeline as a new tool for presenting
different types of content. In the course of the study, the main areas of use of timelines were
analyzed: in the media, in the field of art, and in education. Active software tools for creating
timelines were identified, which include: Timeline.JS, Timetoast, Preceden, TIKI-TOKI, Timeline
Maker, BEEDOCSTimeline, and as an additional tool, they are used by Canva and Prezi as part of
cloud services.

It is noted that Timeline.JS is software, a ready-made information product, thanks to which
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interactive, multimedia content is presented. An attempt was made to research the timeline as a
"product" for use in the following categories: "Historical and Social Sciences", "Literary
Analysis", "Science and Technology", "Biographies and Personalities", "Geography", "Natural
Sciences", "Culture" , "Social changes and reforms".

The rules for developing an effective timeline that can be used by educators as part of work
on dynamic visualization of educational material are proposed.

Keywords: Timeline.JS, timeline, visualization, timeline, education, multimedia, timeline
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OLIIHIOBAHHA E®EKTHBHOCTI IH®OPMAILIIHHO-I[TH®POBOT O
CEPEJIOBHIIA 3AK/IAIIB 34T'AJ/IbHOI CEPE/THbOI OCBITH:
JOCBI BEJIUKOI BPHTAHII

DOI 10.14308/ite000772

Cmamms npuceaueHa cucmemi oyiHo8anHs iHpopmayiino-yugposozo cepedosuwa (IL[C)
WKonU Ha Npukaaoi 0oceidy Benuxoi Bpumanii. /[na niompumxu i pozeumxy cyuacnoeo ILC €
HEeOOXIOHUM OYIHIOBAHHS 1020 CMAHY, W0 OONOMOdNCE BUSHAYUUMU. eheKMUBHICMb SUKOPUCAHHS
MexXHON02IU,; CUTbHI Ma CIAOKI CIMOPOHU NOTIMUKY Yudposizayii Ha84aibHO20 3aK1ady; NOOAIbLULI
wAxu uo2o eghexkmuenoi yugposizayii. Ilpeocmasneno incmpymenm camooyinroganns Naace SRF
(Self Review Framework), sixuti cmeopenuil ma euxopucmogyemuocs oceimanamu Benuxoi Bpumanii
8aice nonao 20 poxis, a makoic 1020 CMpYKmypHi eniemenmu, 00 po3pooKu aKux 0yiu 3anyyeHi pizui
oceimui opeanizayii (Ynpaeninua cmanoapmie y 2any3i oceimu, OUMAYUX NOCAYe MA HABUYOK,
OCGIMHI  A2eHMCMBA; HABYANbLHI 3aK1aou;, mpacmosuil ¢Gond mowo). I1i0 uac pos3podxu
spaxosysanucy Hayionanvui yugposi cmpamezii ma oymku oceimuvoi cninbnomu. Ilpeocmasnero
KOHMPONbHI 3aNUMAanHs, 3a680AKU AKUM WKOLA MAE MONCTUBICINb 3A8UACHO NIO20MY68aMUCs nepeo
npoxooxcenHam npoyecy camooyiniosannsi 6 Cucmemi SRF. 3pobneno onuc npoyecy oyini08aHH,
AKUU  Nposooumvcs Ha owunauH-naameopmi Naace, wo CKIA0AEMbCa 3 UYOMUPLOX PIGHIS.
Ilpeocmaesneno 3acanvHi NUMAHHA, AKI CMAGIAMb NPEOCMABHUKAM WIKIL, OXONIIOYU MAaKi
Hanpamu. 1i0epcmeo ma Ynpasiints; GUKIA0AHHS Ma HAGYAHHS 3a 0ONOMO2010 MEXHONO02IU,; OYIHKA
yugposoco nomenyiany; 3axucm yugposux OaHux, npoghecitiHull Po3UMOK, pecypcu ma
mMexHoN02li. 3a3HaueHo npo 3pyYHiCMb GUKOPUCTNAHHA THCIMPYMEHMY, 36axCaryu Ha me, wjo Oaui
npoyecy oyiH8aHHs 30epiearomuvcs y cucmemi, momy UWKOIU MArms MONCIUBICIb CAMOCMINIHO
npoOOUMY  MOHIMOPUHE PO36UMKY YUPPOGI3aYii 8020 HABYANLHO20 3AKIA0Y, DOpMYIOUU
nooanvuti yugpposi nianu. Kpim ywvoeo, y Cucmemi pospoonenuii 3nax sxocmi NaaceMark,
OMPUMAHHSL IKO20 MOMUBYE WIKONU NIOBUULY8AMU PIGeHb MeXHOoN02i3ayii. AHAni3 HaAA6HUX cucmem
OYiHI08AHHA  ehekmusHocmi  iHopmayitiHo-yugppoeozo  cepedosuuia  WKOIU  Cnpusmume
CMBOPEHHIO BILACHO20 [HCMPYMEHmY, AKUll 0yoe Gionogioamu 6umozam i nompedam oceimsm
Ykpainu.

Knrouosi cnosa: yugposizayis, ingopmayitino-yuppose cepedosuuye wkoau, oyiHiO8aAHHs,
Self Review Framework, Benuxa bBpumanis

Beryn. Iludposa Tpanchopmariiss € OZHHUM 13 TOJIOBHHX NPIOPUTETIB PO3BUTKY CHUCTEM
OCBITH SIK €BpOIEHCHKUX KpaiH, Tak i Ykpainu. IlinroroBka MaiOyTHIX BHCOKOKBai(piKOBAaHHX
(daxiBIiB, SKI MarOTh BOJOMITH Cy4YaCHUMH HH(PPOBHUMH HaBUYKAMH, BIAMOBITAIOYM HA BUKIUKH
U(POBOTO CYCIIJIbCTBA, CTBOPEHHS KOHKYPEHTOCHPOMOXKHOI ITM(POBOI €KOHOMIKM KpaiHH cTae
OJTHHMM i3 TOJIOBHHX 3aBJIaHb OCBITH.

®opmyBaHHS IUPPOBOi OCBITHBOI MOMITHKH KpaiH-uieHiB €Bponeiicbkoro Corosy
CITUPAETHCS HAa HU3KY CITUIBHO PO3pOOJEHUX MOKYMEHTIB: [lnan Oitl yugposoi oceimu (2021-2027)
(Digital Education Action Plan — DEAP), €epona, npuoamna ons yugposoi epu (A Europe fit for
the Digital Age) ta €C nacmynnozo nokoninns (Next Generation EU). Kpim 1woro, Ilran Oiu

‘@@@@ Maymmpka 1.
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yugpoesoi oceimu OKPECIIOE TOAANBIIN KPOKH TSI PO3BUTKY ITU(POBOT €BPOMH, TOCATHEHHS LLJICH
Esponeticvkoeo naany nasuyox (European Skills Agenda), Ilnany diui €sponeiicvkozo coyianvrhoeo
piens (European Social Pillar Action Plan) ta «[Jugposoeco xomnacy «2030: eeponeticokuti winsaxy.
ona yughposozo oecamunimmsa» (2030 Digital Compass: the European way for the Digital Decade).

Jns  ycmimHOi 1 HOCHiAOBHOI LU(POBOI OCBITHBOI TpaHcdopmalii €BponercbKUMU
KpaiHaMu po3poOIeHi 1 BIPOBaKYIOThCS LU(POBI OCBITHI CTpATErii, Ki CIUPAIOTHCS HA 3a3HaueH1
ycTaHoBYl JokyMeHTH €C, a TakoX ypaxoBYIOTh CeUU(]IKy KOXKHOI KpaiHu, piBeHb LHU(poBizawii
OCBITH, 3MiHHM, sIKi BiIOyBarOTbCs. BiNMOBiIHO A0 OCBITHIX CTpaTeriii BENMKY yBary MpHIUIEHO
3aKJIaJlaM 3arajbHOi CEepelHbOI OCBITH, SIKI MAalOTh (OpMyBaTH LU(POBI HABUUKHU Yy HIKOJISPIB,
MOYMHAIOYM 3 MOYATKOBOI LIKOJIK. J[sl MOCATHEHHS MOCTaBICHUX L€ BaXKIMBUM € CTBOPEHHS
1H(popManiiHO-IM(DPOBOrO cepenoBUllla HaBUAJIbHOIO 3aKiajay, SIKe Ma€ BIANOBIIATH Cy4YacHUM
BUKJIMKaM.

IlocranoBka mnpodsaemu. 3rigHO 3 AOoCHiKEHHSIM [Jugposa oceima y wxoni €8ponu
(Digital Education at School in Europe), nposenenum y 2019 porii ocBiTHROI0 Mepexkero Eurydice
(oxoruieHo 43 cucteMu OCBITH, BKIto4yaroun 28 kpain-uieHiB €Bpormeiicbkoro Corosy), Oymo
BU3HAUEHO, IO Maike B YCIX KpaiHax 3aTBEpPKEHI Ta BIPOBAKYIOThCA LM(PPOBI OCBITHI
crparerii: y kpainax Cximnoi Ta I[liBnenHo-CximHoi €Bpornu Taki cTparerii BKIIOYEHI J0 OUTBII
MacIITaOHUX Jep’KaBHUX CTpaTeriif; y kpaiHax nepeBakHo B 3axifgHii, LleHTpanbHiil Ta [liBHIuHIHI
E€pporni (bonrapis, Yexisa, Hanis, Himeuunna, Ipmannis, Icnanis, ®panmis, Iramis, JlrokcemOypr,
VYropunHa, ABctpis, CrnoBenis, CnoBayunHa, [1IBeris, Benuka bpuranis, [lBetinapis Ta Hopseris)
po3pobieHi OKkpeMi OCBITHI cTparerii [7].

KoxHa 3 OCBITHIX cTpareriii Mae XapakTepHI NMpPIOPUTETH, MpUTaMaHHI KOXKHIM KpaiHi, 3
OISy Ha TMEpUIOYEproBicTh iX pealizallii, ajie TOJIOBHOIO LIJUTIO BCiX CTpaTeriii € GpopMyBaHHS
yCcHimHoi MuppoBoi eKOHOMIKH. Maro4l CHiIbHy METy — CTBOPUTH HU(PPOBY €BpoOIy, /1e OIHE 3
TOJIOBHUX MICI[b HAJA€ThCA CHCTEMaM OCBITH, Jupexmopam oceimu ma nasuuox Opeawizayii
exonomiunozo cniepobimuuymea ma possumxy (OECP) (Directorate for Education and Skills
OECD (Organisation for Economic Co-operation and Development)) mpoBoauTh MOHITOPHHT
mpolecy BIPOBAKEHHS TUGPOBUX CTpaTEriii B OCBITI B KpaiHax, sIK1 BXOAATH 0 ii ckiaay. Y 3BiTi
2020 poky Lugposi cmpameeii 6 oceimi 6 kpainax OECP: euguents oceimuboi noaimuku ujo0o
yughposux mexnonoeiu (Digital strategies in education across OECD countries: Exploring education
policies on digital technologies) Oyno 3a3HaueHo, o UdppoBa TpaHchopMarllisi eKOHOMIK 3aJICKHUTh
BiJI BYUACHOTO BMPOBADKCHHS 1 MIATPUMKH HMU(PPOBHX 1HHOBAIH, MATPUMKH IUQpOBi3allii 0CBITH
Ha JIep)KaBHOMY PiBHI, IO MiATBEPIXKYETHCSI OCHOBHUMH LUISAMH HU(POBUX OCBITHIX CTparerii
OlIbIIOCTI KpaiH, OXOIUIEHHX MAOCTIPKEHHSM, SIKi CHOpSAMOBaHI Ha: MEPCHEKTUBHE IJIaHyBaHHS
mudpoBizaiii ocBiTH, nepeadadaroun BIPOBAKEHHS CyYaCHHX TEXHOJIOTiH, CTBOPEHUX HA OCHOBI
HITYYHOTO 1HTEJIEKTY, JIOMOBHEHOI Ta BIPTyaJbHOI peaJbHOCTi; CTBOPEHHS MUGPOBUX HABYAIBHUX
CEpEIIOBUI;, PO3pOOKY 1 BIPOBA/PKCHHS OHJIAWH OCBITHIX IUIATGOpPM, IMOPTANiB; OI[IHIOBAHHS
M(pOBUX OCBITHIX PECYpPCiB; MOHITOPHUHT €(EKTHBHOCTI BHKOPHCTaHHS HHU(PPOBHUX OCBITHIX
TEXHOJIOTI B aJMiHICTpyBaHHI Ta HaBYAJILHOMY IIPOLECI 3aKJIaJiB OCBITH; 3aXHCT JaHHX Ta
iHpopmarii [8].

3 omsiy Ha BaXJIMBICTH 3aKJIQ/IiB 3aralibHOI CEpeHbOI OCBITH B I[bOMY IPOIIECi OUTBIIICTh
€BPOMNEHCHKUX KpalH HaJaIlllTOBaHAa HA HaJaHHS 1HBECTHUIN A MIATPUMKH PO3BUTKY HU(PPOBOL
1HPPACTPYKTypH IIKiJ, IO 3a3HAYEHO B IUIAX HU(GPOBUX OCBITHIX CTparerii OuIbIIOCTI KpaiH.
IaBectumii B iudpoBy iHPPACTPYKTYpy HIKIJI BU3HAYEHO SK OCHOBHHU HAMpsM MUQPPOBOI cTparerii
B bonrapii, Iranii tTa YropmuHi, ajge CHiIbHOIO 3arajbHOI0 NPOOIEMOI0, sKa 3aBaXkae YCIIIIHIN
nudposizallii HaBYATBHUX 3aKJIaiB, 3aJTUIIAETHCS HEAOCTATHS KUIBKICTh HMU(PPOBHX MPHUCTPOIB
(KoMIT’fOTEpiB, IJIAHINETIB) Ta HAJGKHE MIAKIIOUEHHS 10 [HTepHEeTY, [0 3a3Ha4eHO BCiMa
Y4aCHUKAaMHU JOCI1KEHHS.

HesBaxaroun Ha Te, 110 OLIBLIICTD KpaiH €Bpony MaroTh CBOi IU(POBI OCBITHI cTparerii, Ha
PIBHI IIKOJIM JyXe€ CKJIaJHO OLIHWUTU CTaH iX YHpOBa/KEHHS 3 OIVISAY Ha Te, II0 MOHITOPUHI Ta
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OIIIHIOBaHHS IHOTO TIPOLIECY BIAOYBA€ThCA Ha HEperyasipHid ocHoBl. Kpainamu-migepamu 3
OLIIHIOBAaHHS, MOHITOPMHTY 1 HamIsIy 3a HPOXOKEHHSAM LUQPOBI3alii CUCTEM OCBITH MOXXHA
3a3HAaUUTH BiciM Kpain: Pnamanaceka croinbHoTa benbrii, Bomrapis, Yexis, Ecronisa, [Bemis,
Benuka bpuranis-lllotnannis, YopHoropis ta Hopseris. 3 MeTor0 MIATPUMKU Ta MOHITOPHHTY
¢ poBizanii 0CBITH, 0COOIMBO Ha PiBHI IIKOJIHM, CTBOPEHI 30BHILIHI ar€HTCTBA, K1 MiATPUMYIOThCS
JIepKaBHUMHU OpraHaMy YIPaBIiHHA OCBITH. Y OUIBLIOCTI OXOIJICHUX JTOCIIIPKEHHSIM KpaiHax iCHye
JUILIEe OJHE TaKe areHTCTBO, TOAl SIK y ceMu 1HmMX KpaiHax (Ectomis, I'peuis, JlutBa, ABcrpis,
[Tonbma, CnoBenis Ta IlIBemist) iCHYIOTH JeKijbKa IHCTUTYLIH Takoro HampsMy, I10 HaJaro0Th
HIATPUMKY IIKOJIaM, KEPIBHUKAM K1, YYUTESIM, YYHSIM Ta MOJITUKaM 3 0cBiTH. KpiMm 115010, BOHU
MPOMNOHYIOTh LTy HU3KY PI3HOMaHITHHUX MOCIYT, TAaKUX SK: 31HCHEHHS MOCTIHHOTO npodeciiHoro
PO3BUTKY, CTBOPEHHSI Ta PO3MOBCIOKEHHS LU(PPOBUX peCypciB, MIIBUIICHHS PIBHSA LUPPOBUX
HaBUYOK, HaJIaHHS METOJIB Ta IHCTPYMEHTIB 3 OIIHIOBAaHHA, 3amycK HU(poBUX miarGopMm Ta
po3podKa 1 maTpUMKa J11t040i HudpoBoi iHppacTpykTypH [7].

HaiiGinpmr  po3mOBCIOM)KEHMM  Ha 1€ 4Yac  IHCTPYMEHTOM JUis  OILIHIOBaHHS
1H(popMaLiiHO-IM(DPOBOrO CepeoBHINAa LIKOIM, BU3HAYEHHS PIBHS LUQPOBI3alii HAaBYAJIBLHOTO
3aKjaay 3anumaeTrbes OeskomToBHUM oHnaiH-iHCTpyMeHT SELFIE (Self-reflection on Effective
Learning by Fostering the use of Innovative Educational Technologies — Camopedmexcis 3
€()eKTUBHOTO HABYAHHS IUISIXOM CHPUSHHS BUKOPHUCTAHHIO 1HHOBAIITHMX OCBITHIX TEXHOJOTIi),
CTBOpeHUH 3a miaATpuMkH €Bpomneiicbkoi Kowmicii, cnuparounch Ha MIKHApOAHMHM paMKOBUMN
nokyMeHT DigCompOrg. Maroun cBiif mocBin uudpoBi3amii HaBYAJIBHUX 3aKIAJiB, y ACSIKUX
cucTeMax OCBITH KpaiH €Bpomu po3po0iieHi i BUKOPUCTOBYIOTHCS CBOi IHCTPYMEHTH OI[IHIOBaHHS,
10 BPaxoBYIOTh XapaKTepHi 0COOMMBOCTI KpaiHu, peaii i cTaH HUQpoBoi TpaHchopMarii.

AHaJi3 ocTaHHIX Aocaikens i myOaikauniii. IIpoGrmema mmdposizarmii cuctem OcCBiTH,
CTBOpPEHHSI Ta MOHITOPUHTY e(EeKTHBHOCTI 1H(POPMALIHHO-IIM(PPOBOTO CEpeOBHIA B 3aKJIagax
3arajibHOI CEPEHBOI OCBITH € aKTYaJIbHOIO JIJIsl 0araThbOX HayKOBIIIB.

AHami3 HayKOBO-METOIMWYHOrO 3a0e3rneueHHs IUQpoBi3alii OcBiTM YKpaiHM HaJaHO B
nomnoini «HaykoBo-meromuune 3abe3nedeHHs nuposizamii ocBiTH YKpaiHu: craH, mpooiemwu,
nepcrnektusu» (B. 0. bukos, O. L. Jlsmenko, C. I'. JlutBunosa, B. 1. JIlyrosuii, }O. I. MansoBanuii,
O. I1. [Tingyk, O. M. Tomy30B) [2].

[IpoGnemi cTBOpeHHS 1 BHKOPUCTaHHS i1H(OPMAIiHO-IIM(PPOBOrO CEpeIOBUINA 3aKJIaiB
3arajibHOI  cepeqHboi  OcBiTH mpucBsyeHi poboru O. B. Ospuapyk, M. II. Jlemenxo,
JI. A. Kapramoga, 1. B. IBantok, O. O. I'punienuyk, I. JI. Manuueka, O. €. KpaBuuna [5]; nocBin i3
BUKOPHCTAaHHS OHJIAMH-CEpPBICIB ISl CTBOPEHHS IM(PPOBOr0 KOHTEHTY IIiJl Yac IIiABUIICHHS
KkBamidikamii MearoriYHuX MpaIliBHUKIB i KEPiBHHKIB 3aKyaaiB npodeciiHoi
(mpodeciiino-TexHIuHOT) OCBITH BUCBITIIIOIOTH C. AHTOImYK, A. ['epeBenko [1], [3].

Meroauky ouiHOBaHHS LM(pOBi3alii MOYaTKOBOI Ta CEPEAHbOI IIKOIHM, BUKOPHUCTOBYIOUU
SELFIE, posmsinyTo y podorax Anna MiSianikova, Veronika Hubenakova, Marian Kire§, Maria
Babincakova [6]; po3poOrmi cucTeM OIliHIOBaHHS B OCBITI NMPHUCBAYEHO JociipkeHHs Thomas
Langenfeld, Jill Burstein, Alina A. von Davier [14]; Haya Altaleb, Malak Shatnawi and Zoltan
Rajnai y cBoix po6oTax BUCBITIIFOIOTh METOJIUKH OIliHIOBaHHS B MU(POBiH OCBITI [9]; OlliHIOBaHHS
BIUTMBY LM(POBUX TEXHOJOTIM Ha HaBYaHHS CTYJACHTIB PO3MISHYTO y poOorax Isaiah T. Awidil,
Mark Paynter [10].

MeTta gocJigKeHHs — IpoaHai3yBaTH METOAN Ta IHCTPYMEHTH OIIiHIOBaHHS €()eKTHBHOCTI
iHQOpMaIIHHO-OCBITHBOTO  CEpPEJOBHINA  3aKJIaJiB  3arajbHOi  CEpeAHbOI  OCBITH, IO
BUKOPHCTOBYIOTh y CBOil mpakTHli oOcBiTAHM Benukoi bpuranii sk omHiei 3 kpaiH-TigepiB
nudposizallii oCcBITH B €BporeichbkoMy mpoctopi, Bukopuctands IKT B ocBiTi, a Takox sika Mae
JOCBiT 13 po3poOJIeHHS Ta TPOBEICHHS MOHITOPUHTY YCHIIIHOCTI IU(POBi3alii HaBYaIbHUX
3aKJIaIiB.

Hocnimxenns npoonmiock y mexxax HJP Incturyty mudposizanii ocsitn HAITH Ykpainn
Ne 01230100497 «MeTtonuka MOHITOPUHTOBHX IOCIIKEHD e(eKTUBHOCTI
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iHpopMaIiiHO-IIMGPOBOTO CEPEIOBUINA 3aKJIaAIB 3arajlbHOi CEpeaHBOI OCBITH Y KOHTEKCTI
€BpoiHTErpanii YKpainu».

Bukiiax ocHoBHOro mMarepiaJjy. OJHUM 13 TOJIOBHUX 3aBJaHb IIU(PPOBOI OCBITHHOI CTpaTeTii
Benukoi bpuranii € ctBopenHs edexkruBHoi HaByasnbHOi iHGpacTpykTypu IKT, 6a3or0 ans sikoi mae
OyTH BIAMOBIJHICTh HaJaHUX LU(POBUX MOCIYT (HASIBHICTH 1 JOCTYH A0 HU(PPOBUX MPUCTPOIB Ta
Inrepuery). OcobauBHii Harooc poOUTHCS Ha CHIIbHIM B3aeMozii Gi3HEC- Ta OCBITHIX CTPYKTYD,
MO3UTHUBHI pe3yJbTaTH CIIBIpalll MK SKUMHU MIATBEPAUIIUCH 3a OCTaHHI poku. Ha Taky B3aemoito
MOKJIQJAI0THCSl BEJIMKI CHOAIBAHHS IOJO0 CTBOPEHHS BHCOKOSKICHOI OCBITHBOI NMpPOAYKLIi, sKa
BIJINOB1/IaTUME CyYaCHUM BHMOTaM Ta BUKJIHKaM. [[iAroToBKa BUMTENIB O BAKOPUCTAHHS HOBITHIX
TEXHOJIOT1H 1 BOPOBA/KEHHS iX y NPaKTUKY BU3HAY€Ha OCHOBHOIO MeTor0. KpiM 11b0ro, 3a3HaueHo
HEOOXIJTHICTh PO3POOKH €BPOMENCHKOTO CTAHAAPTy LUHU(PPOBUX HABMUOK 1 IPaMOTHOCTI YYHIB.
BaxnBoro yacTuHOO 1M(POBOT OCBITHBOI cTparerii BU3HaueHo 3abe3nedeHHs HuppoBoi 6e3nexH,
JOTPUMAaHHsS BIJNOBIAHMX CTaHAApTIB, po3pobneHux HamioHaneHuM 1EHTpoM KiOepOesnekH,
3a0e3MeyeHHs 3aXUCTy JaHUX Ta iHpopmallili HaBYAJbHUMM 3aKJIaJaMU Yy CBOIM JISUIBHOCTI.
[{udposa ocBiTHS cTpaTerisi € OCHOBOIO Ta OPIEHTUPOM i (PopMyBaHHS IIU(DPOBOTO MIIAHY IIKOJH,
HUIAXIB Ta PO3BUTKY i 1iudposizamii [8].

HeoOximHiCTP MOHITOPHHTY CTaHy nu(poBi3amii KT MATBEPIKYETHCS — 3BITOM,
MiJTOTOBJICHUM HE3aJIeKHOI KOHCAJITHHIOBOIO KOMIIAHIEI0 3 €KOHOMIYHHMX Ta O13HEC-I0CIHiIKEeHb
Cebr (Centre for Economics and Business Research Ltd), 3acHoBanoro B 1992 pomi, sxwii
npezcTaBise piBeHb MU(PPOBUX 3HaHb y mIKonax Benukoi bputanii (civens 2020 poky). Y HboMy
3a3HaYEHO, 10 32 OCTaHHI JABAITH POKiB MU(POBI TEXHOJIOTII MepeMiCTHIINCS 3 TIepudepii B saApo
OCBITHBOI cuctemu Benukoi bputanii, BOHM MaloTh 6araro mnepesar, BKJIIOUAOYH Pi3HOMAaHITHIIIU]
BUOIp HAaBYAJIBHUX MaTepialiB, ONTHMI3alil0 aJAMIHICTPaTUBHHUX 3aBJaHb 1 OLIBIIY THYYKICTH B
ajanTaiii OCBITHOTO KOHTEHTY JI0 1HAMBIAyalbHUX MOTPeO Y4HIB. Y 3BiTi 3a3HAUEHO, IO TUTHKHU Y
49% mikin piBeHb NU(DPOBUX 3HAHb BH3HAYCHUH sIK 3anoBUTbHMNA. KokHa m’sita mikona Bemukoi
bputanii knacudikyerbes SK Taka, [0 Ma€ BIAMIHHUM piBeHb HUPPOBUX 3HaHB. 50% omuTaHUX
BUHTEIIIB BBAXKAIOTh, IO HOBI TEXHOJOTIi, 3alpOBa/DKCHI B iX MIKOJI 32 OCTaHHI IT'SITh POKIB,
MNOKPAIIWIN Pe3yJIbTaTH HAaBYaHHS Yy MOpPIBHAHHI 3 jume 5%, ski 3asBuin npoTuiexse. OnHak,
MOJIOBUHA BYMTENIB 3a3HA4Ya€ HEHAJICKHUW PIBEHb TEXHIKM B X IIKoJax. Y CYKYHOHOCTI Iii
pe3yJIbTaTH MOKa3yIOTh HE JIMILIE Te, 10 TeXHOJOrl MaloTh MO3UTUBHUI BIUIMB Ha LIKOJIHU, ajie i Te,
10 BYMTENI 0a4aTh MOTEHIIAN Ui 1Ie OLTbIIHNX 3100yTKIB y MailOyTHROMY, SIKIIIO piBeHb IH(PPOBOT
rpaMoTHOCTI Oyne migBuiieHuit. Okpim 1poro, Oyao 3a3Ha4eHo, n10 (iHAHCYBAaHHS Ta IHBECTHULIL €
HEBiJ’€MHUMH KOMIIOHEHTaMHU BJIOCKOHAJICHHS TEXHOJIOTIYHOTO 3a0e3nedeHHs mkoinu. Ha mymky
BUMTENIB, piBeHb IU(GPOBOI TpaMOTHOCTI y OaraThbOX IIKOJaX 3HIKYETbCS uepe3 OOMeEkKeHY
KUTBKICTh TEXHOJIOTIH, SIKi HAJarOThCS YYHSM JIJIi BHUKOPHUCTAHHS 11032 3BUYAWHHUM IIKUIEHUM
yacoM. OJHUM 13 OCHOBHMX CHOCO0IB, 3a JIOTIOMOIOI0 SIKOTO BUMTEJNI BBAXKAIOTh, IO iX LIKOJIH
MOXYTh IMIOKPAIIIUTH CBiif TEXHOJIOTIYHUIA PiBEHbB, € MiABUIICHHS KBaJTi(iKaIlil BYUTETIB 1 MEPCOHATY
IIKOJIM 10710 BUKOPUCTaHHS TexHoJoriil. Kpim 11poro, 3a3HaueHa BaXJIMBICTh KPEaTUBHOIO MiJXOAY
10 (iHaHCYBaHHS HOBHMX TEXHOIIOTIH, HAapUKJIAJA, Yepe3 OpeHIy oOnanHaHHS ab0 BHKOPUCTAHHS
pi3HHX cxeM (¢inaHcyBaHHs [13].

MoHnitopuHT piBHA TUQPOBI3aIlii HABYAIBHOTO 3aKJaJy BHU3HAYA€ HE TIIBKH DPEabHY
CHUTYyallil0, aje ¥ JOCATHEHHs 1 MOAajblli MEePCIEeKTUBH BIPOBAKEHHS HUPPOBUX TEXHOJOIIH Ha
BCIX PIBHSX MiSUTBHOCTI mikomd. Iligxoawm Ta MeTOmu OIIHIOBAHHS MOXYTh OyTH PI3HUMH, aje
OCHOBHOIO IIULITIO 3aJIMINAETHCSA HA/laTH HAaBYAIbHUM 3aKJ1aJ1aM MOKJIMBICTh CAMOCTIIHO OLIIHIOBaTH
U(POBUI piBEHB LIKOJIM, HU(PPOBI KOMIIETEHTHOCTI BUKJIAIAIIBKOTO CKIALy, aAMiHICTpalii, y4HiB,
MOTHUBYBATH iX JI0 IOAAIBIIOTO0 OCOOUCTICHOTO PO3BUTKY LIM(PPOBOI TPAMOTHOCTI.

OninroBanHs piBHA mMdpoBizamii mkin B AHDi BiAOyBaeTbcs MiA 4ac MEPEBIPKH IIKLT
MpeICTaBHUKAMHM 1HCTICKIIIi BiAMOBIAHOCTI 3aTBEPIXKEHUM OCBITHIM CTaHIapTaM, PEKOMEH/IAIIIsIM Ta
HacTaHoBaM JlemapraMeHTy OCBITH, SIKHH € OCHOBHHUM pETYISTOpPOM Tporecy uudposizamii
cucreMu OCBITH. Po3poOneHi craHaapTh MaroTh JONOMOITH Ta OKPECIUTH CTaH, MEPCIEeKTUBU
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KOYKHOI ILIKOJIM OKPEMO BIAMOBIJIHO J0 Pi3HUX HampsMiB (MEHEIKMEHTY, BUKJIQJaHHIO, OpraHi3arii
HaBYAJILHOTO MPOIIECY TOILO), CTBOPIOIOYM CydacHy LU(POBY iH(pacTpykTypy mikoau. OnHuM i3
TaKMX JOKYMEHTIB € «MOHITOpPUHI MpOrpecy Ta BIUIMBY cTparerii “YmnpaBiiHHS MIKUIbHUMH
pecypcamu”: IloOynoBa MOTYXXHIIIOI CHCTEMHW», 3arBepkeHUM y udepBHI 2023 poky, KUl €
KEepIBHUUTBOM sl ajaMmiHicTpauii mkonu, [T-mepconanmy, mocradaJbHUKaM OCBITHIX MOCIHYT,
IT-koHCynbTaHTaM, BHKJIaJadaM y IUIaHyBaHHI Ta oprasizauii HeoOxigHOi nudpoBoi
1H(PaCTPYKTYpH LLIKOJIH, BIIPOBAKEHHIO TEXHOJIOT1H 1 MPAKTUK 3 1X BUKOpUcTaHHs [11].

Yenimuicts  ungpoBoi  TpaHcopmalii  3araiabHOT  CEpPEeAHbOT OCBITH 3aJICKUTh BiJ
BI/IMOBIIHOCTI HAaBYAJIBHUX 3aKJaiB Cy4YacHHMM ITM(POBUM BHMOTaM, CTBOPEHHIO HEOOXITHOT
iHpopmauiitHo-1dpoBoi iHPpacTpykTypu. o uux mpoueciB y Benukiit bpuranii 3amy4eni ocBiTHI
JIep’KaBHI Ta MPUBATHI OpraHizaiii, 013HEC-CTPYKTYpH, SIKI MIATPUMYIOTh LU(PPOBE OCYyYaCHEHHS
HABYAIBHUX 3aKJa/iB. BaximBy ponb y 11boMy Ipolieci Bifirpae HamioHanbHa acoriallis OCBITHIX
texHoJorii — Naace (odimiitHa Ha3zBa 10 2006 poxy — HamioHanbHa acoriaiisi KOHCYJIBTAHTIB 3
KOMIT 10TepiB B 0cBiTi — National Association of Advisers For Computers in Education) — ciinpHOTa
BUMTENIB, KEPIBHUKIB LKL, PaJHUKIB, KOHCYJIbTAHTIB T4 KOMEPLINHUX MMapTHEPIB, K1 MPALIOIOTh Y
BCiX cepax OCBITH KpaiHM Ta MOAUIAIOTH CHUIbHE OaueHHsI PO3BUTKY pOJIi TEXHOJOIiH B OCBITI
[12].

Naace Hajgae NIATPUMKY pI3HUM NPEACTaBHUKAM OCBITHBOTO CEKTOpY, MPONOHYIOUYH
HaBYAJIBHI PECYpCH, KypCH, MPOBOASYU JOCHIHKEHHS, MIATPUMYIOUH TpOoQeciiiHiii PO3BHTOK
YUUTENIB, KEpPIBHUKIB IIKIJ, HATaro[Kyloud 3B’A3KM 1 CHIBPOOITHULTBO OCBITHBOTO 1
IIPOMUCIIOBOTO CEKTOPIB.

KpiMm 1mporo, Naace 3aiiMaeTbcs MOHITOPHHIOM LU(pOBI3alii MK, pPO3pPOOIIOIYU
BIJIMOBIHI 1HCTPYMEHTH, TUM CaMHM MIATPUMYIOYM MIKOJM 1 JOTOMAarar4u iM CTBOPIOBATH,
BIIPOBAJ[)KYBATH 1 BIIOCKOHATIOBATH €(PEKTUBHY U(GPOBY IHPPACTPYKTYPY LIKOIH.

Takum iHcTpyMeHTOM € Cucmema camooyinku Naace (Naace Self Review Framework —
SRF), 3amouatkoBana y 1998 poui. Cucmema camooyinku Naace (oani Cucmema) —
OHJIAMH-1HCTPYMEHT, SIKMI JIOTIOMAara€ IIKOJIaM BH3HAYUTH PIBEHb, HA SIKOMY 3HAaXOIUTHCS IIKOJIA,
PO3pOOUTH MOJANBII KPOKHU LU(POBOrO IUIAHY OO BJOCKOHAJEHHS BUKOPUCTaHHS TEXHOJIOTIH,
BUUTH Ha BUIIMK piBEHb 3a JONOMOTOIO0 OCBITHIX TexHONOTiIH. Cucmema € TIJIATHOWO, y MEXax
IIKITPHOTO YJIEHCTBA BOHA CTAHOBHUTH 75 (YHTIB CTEpIIHTIB Ha PiK, MpPU3HAUEHA VIS MiATPUMKU
BCIX MK 1 € JOMOBHEHHSM JI0 pE3yJbTaTiB IIKIIBHOI cHUCTeMH camoouiHtoBaHHS (School
Evaluation Framework — SEF). Cnouatky Cucmema Gyna po3pobinena xomnaniero Becta, a 3apas
MOBHICTIO TiepenaHa kommanii Naace. Cucmema crana pe3ynbsratoM criBrpari Mixk Becta, Ofsted,
AreHTCTBOM 3 po3poOKM KBamidikamiii Ta HaBdanpHuUX mporpam (Qualifications and Curriculum
Development Agency), AreHTcTBOM 3 HaB4aHHs Ta po3BUTKY (Training and Development Agency —
TDA), HamionansHum konemkeM mikinbHoro jgigepctBa (National College for School Leadership —
NCSL), HamionansHumMu crparerismMu, TpacToBuM ()OHIOM CIIeHiaTi30BaHUX MIKUI Ta aKaaemii
(Specialist Schools and Academies Trust — SSAT) ta Naace, a TakoX Topaj] Ta peKOMEHIAIlIi BiJl
IIMPOKOTO KOJIa TAPTHEPIB Ta 3alliKaBICHUX CTOpiH [14].

Ille y TpaBui 2008 poky Becta omyOmikyBana IlTociOnuk mis kepiBHHKIB KiT «I1{o Take
cucrema camoananizy?» (What is the self-review framework? A guide for school leaders), y sikomy
Oy OKpEeCIIeHI OCHOBHI IMAXOAW MO0 CaMOOIIHIOBaHHS IIKOJH, 3alpOINOHOBAaHI CTPYKTYpHI
YACTHHU, SIKI 3rofIoM Oylu Jemio 3MiHEHI 1 PO3MIMPEHi, a TaKOXK CTaJd OCHOBOIO IS HAasBHOI
Cucmemu camooyintosanuss (SRF). Cucmema icHye BXe TOHAJ IBAIIATh POKIB 1 PETYISIPHO
OHOBJIIOETHCS BIATIOBIAHO JO PO3BHTKY HOBITHIX OCBITHIX TEXHOJIOTiH Ta iX BIPOBA/KCHHA B
OCBiTHI# nporiec. OcTaHHE OHOBJICHHS BifOyocs y 2021 pori.

Ha neii vac no Cucmemu BXOAUTH IIICTh CTPYKTYPHUX €JIEMEHTIB!

0 JlinepcTBO Ta ynpaBimiHHSL
O BuxnamaHasa Ta HaBYaHHA 3a JOIIOMOTOIO0 TEXHOJIOTIHN
O Omuinka upoBOro MOTSHITIATY
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O 3axuct nuPpoBUX JaHUX
O [Tpodeciitnuii po3BUTOK
[ Pecypcu ta texnomnorii

KoxxHa 3 opraizaiiid, sika B3sj1a yyacTb y po3po0iii, 3po0uiia cBiii BHECOK y (hOpMYIIFOBaHHS
MIEBHUX PO3/LIIB, OKPECIIOI0YN OCHOBHI I[UJI1.

Tak, eneMeHTH JigepcTBa Ta YIpPAaBIiHHS, po3poOsieHi y mapTHepcTBI 3 Hayionanvhum
KoneodceM WKIIbHO20 i0epcmad, MaloTh CIIPUSITH:

° po3po01i Ta momupeHHro crniibHoro 6aueHHs IKT;
° rianyBaHHIO cTiiikoi IKT-cTparerii;
° po3po011i epeKTUBHOI cTparerii yrmpasimiHHs iH(OpMaIIi€ro.

CdopmynboBaHi y mapTHepcTBi 3 Hayionanvuumu cmpamezismu, €IEeMEHTH IJIaHYBaHHS
HiATPUMYIOTh LIKOJIM Ta CIIOHYKAKOTh X J10:

° ruianyBaHHs po3BUTKy IKT-noreHmiany yuHis;

° TUTAHYBaHHS BUKOPHCTAHHS TEXHOJOTINA A MIATPUMKUA HABYAIBHOI MPOTpaMH Ta
BIJIMOBITHOTO pearyBaHHs HA BIPOBAKEHHS HOBUX TEXHOJIOT1H;

° 3a0e3MeYeHHs MPOTPECUBHOCTI, MOCTIIOBHOCTI, 30aJJaHCOBAHOCTI Ta y3TOKEHOCTI
nocBiny yuHiB y ramy3i IKT;

° BU3HAYCHHSI TA OI[IHFOBAHHS BIUIMBY TEXHOJIOTIH Ha HABYAHHS Ta BUKJIAIAHHS.

HaBuanbHi enemMeHnTH, c(hopMyliboBaHi Becta, MalOTh MiATPUMATH IIKOJIHM Ta CTABIATH MEPe]
HUMHU 3aBIaHHS:

° TUTAHYBaTH BUKOPUCTAHHS TEXHOJOTIN JJIsl MOKPAIIEHHS HABYAHHS 1 BUKJIQIaHHS;
° BiJIMOBIIaTH OYIKYBAHHSM Y4HIB I[0JJ0 BUKOPUCTAHHS TEXHOIOTIM;
° ypaxoBYBaTH BIUIMB TEXHOJIOT1H Ha HaBYAHHSI.

EnemeHTH OIiHIOBaHHS, PO3pO0OJIeHI Y MAPTHEPCTBI 3 Ynpasninnam 3 numans Keanigikayiil
ma HA84aNbHUX NPOSPAM, TTIATPUMYIOTh KON Ta CIIOHYKAIOTh X J10:

° OLIIHIOBAaHHS 37aTHOCTI Yy4HIB BHKOpucToByBaTH IKT s miaATpUMKH iXHBOTO
HaBUYaHHSI,

° BUKOPHCTaHHS PE3yJbTaTiB OLIHIOBAaHHS TP TUTAHYBaHHI HABUAHHS Ta BUKJIAJaHHS
3a BCiMa HaBYAJILHUMU MPOTPaMaMH;

° OIIHIOBaHHS PE3y/IbTaTiB HABUAHHS 3 KOHKPETHHUX MPEAMETIB 13 3acTocyBaHHsIM [KT.

Enementu npodeciitHoro po3BUTKY, po3poOIieH1 y MapTHEPCTBI 3 Aeenyiero 3 HagUanHHsa ma
PO36UMKY WKL, TIITPUMYIOTh IIKOJIU Ta CTaBISITh IIEPE HUMH 3aBIaHHS:

° BHU3HAYaTH Ta 3a/I0BOJIbHATU MOTPEOM ILKOJIM Ta OKPEMHUX IMPALiBHUKIB y HaBYaHHI
IKT;

° Ha/laBaTH SKICHYy MIATPUMKY Ta HaBUaJbHI 3aXOAM AJS BChOTO IEPCOHANY ILIOAO
Bukopuctanus IKT Ta 0OMiHy e(heKTUBHUMH NPAKTUKAMH;

° nepenisiaTy, KOHTPOJIIOBATU Ta OLIIHIOBATH NMPOodeciiHUI pO3BUTOK.

CdopmynboBanmii Becta, peCypcHUH €I€MEHT MiATPUMYE HIKOJIU Ta CIIOHYKAE 1X J0:

° 3a0e3MneyeHHs e(eKTUBHOTO BUKOPHCTaHHS TEXHOJIOT1H y
HaBYaJIHbHO-BHKJIAIAIIbKOMY CEPEIOBHUIIll BiIMOBIIHO J0 CTPATETIYHUX MOTPED;

° 3aKyMiBi, BIPOBA/KEHHIO Ta aHaJi3y HaJEKHOTO BHKOPUCTAHHS TEXHOJIOTIYHHX
pecypciB, sSKi BimoOpa)karoTh CTPATETiI0 BIOCKOHAJICHHS IITKOJIH;

° €(eKTUBHOTO YIIPABIIHHS TEXHIYHOIO MIATPUMKOIO HA KOPUCTh YUHIB Ta IEPCOHAIY.

Ha mnouarky po6oru 3 Cucmemoro peKOMEHIOBAHO 3pOOMTH CAMOOLIHKY HaBYaJIbHOIO
3aKJ1aJy, BIAMOBIBIIM HA INICTh KOHTPOJBHUX 3allMTaHb, M0 JOMOMOXE 3pO3YMITH, SIKI 3 IIECTH
CTPYKTypHUX eneMeHTiB Cucmemu € HalilMEHIII pO3BUHEHUMH B HaBYaJbHOMY 3akiaji. Kpim Toro,
KOPHUCTYIOUHCH LI€I0 1H(HOpMAILIED, KOPUCTYBay MOXKE BUSHAYUTHCS, 3 KOTO 13 eieMeHTiB Cucmemu
oMy Mo4aTy OLiHIOBaHHS.
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[Ikonmu mO-pi3HOMY MIIXOAATH JO IMX 3alUTaHb: JEXTO MOYHMHAE 3 OOTOBOPEHHS, MO0
JOCATTH CHUIBHOTO OayeHHs BChOTO INTATy IIKOJIH, B 1HIIMX IIKOJAX CIIBPOOITHUKH KOJIEKTUBHO
BI/IMOBI/IaIOTh HA BCl 3amuTaHHA. Y Takui crmocid yxke Ha IbOMY €Tami, I'PYHTYIOYUCh Ha
CHPUHHATTI NepcoHaly, € iHpopMallis PO 3arajibHe YSBJICHHS 100 BUKOPUCTAHHS TEXHOJIOTIN y
mKom 1 OadyeHHs MEePCOHAJOM IMEPCHEeKTHB IX MOAAJbIIOro BIPOBAaKeHHA. Yum Ounblue
CHIBpOOITHUKIB Oy/ie 3aJy4eHO /10 IPOBEACHHS CAMOOLIIHKH, TUM OIBIIY KOPUCTh OTPUMAE IIKOJIA.

Konmpononi  3anumanna  ionogiono 00 cmpykmypnux enemenmie Cucmemu

CﬂJVlOOl{iHlOGaHH}l
CrpyKTypHIi KoHTponbHI 3anuTaHHs BijmoBijii ciiBpoOITHHKIB
€JIEMEHTH He 3naro Hi Tpoxu Tax CyTTeBO
JlinepcTBoO ta | Ym BiguyBaroTh CrliBpOOITHUKI
YIpaBITiHHS 320XOUCHHSI Ta MiITPUMKY 3 OOKY

KOJIET Ha BCiX pIBHSX y po3pooui Ta
MOMIMPEHHI HOBUX TPAKTHK 3
BHKOPHCTaHHIM TE€XHOJOT1#?

Bukiaganust Tta | Yu qonomarae BUKOPUCTAHHS
HaBYAHHA TEXHOJIOT1if BYMTENSAM y TIKOJI Ta 3a 1i
Me)KaMH TIPAIIOBaTH O1TbIT
e(eKTUBHO, a YYHSIM e(DeKTHBHIIIE
HaB4YaTUCA Ta 6yTI/I BICBHCHUMHU Y

cobi?
Orminka Uu icHye epeKTHBHE OIIHIOBaHHS
I poBOTrO MIPOTPECY 3 PO3BUTKY TEXHOJIOTIYHOT
MTOTEHITiaTy KOMIIETEHTHOCT] Y4HiB?
3axucr UYu 3abe3mnedye MoJTiTHKA KON

mUpPOBUX AaHUX | AOTPHUMAHHS YIHSIMH Ta IHIIUMH
YJIeHaMH IIKUIBHOI CITUIBHOTH
MIpaBWII OE3MEYHOT MMOBEAIHKHY B IIIKOJ
Ta 1mo3a Hei?

[Ipodeciitanii Uu MOXKYTh CHIBPOOITHUKH MOSICHUTH,
PO3BUTOK YoMy 1 SIK BOHHM BHKOPHUCTOBYIOTh
TEXHOJIOTIT Wil Yac ypoKy Ta y cBOii
npodeciiiHiil AisbHOCTI?

Pecypcu ta | Y noctynHi moTpiOHI TeXHOIOTIUHI
TEXHOJIOTIT pecypcH, BKJIIOYHO 3 arlapaTHUM i
MIPOTPaMHMM 3a0€3MeUeHHAM TS
(POBOro HABYAHHS Ta YIIPABIiHHSL
IIKOJIO0, Y TOTPiOHOMY MicIIi B
OTPiOHMIT yac?

[Ticnss oTpuMmaHHS BIAMOBiACH CHIBPOOITHUKIB IIKOAM Ta NPUUAHATTS PIIICHHS MO0
MEePIIOYEPTrOBOTO CTPYKTYPHOTO €JIEMEHTY ISl OIIHIOBAHHSI, 3apEECTPOBAH] MPEICTABHUKH IIIKOJIH
MOXYTh pO3MOYATH Mpolec OmiHoBaHHI. J[ns orpumanHs noctyny no Cucmemu KOpPHCTyBad
(mpeAcTaBHMK IIKOJIM) IOBUHEH CTBOpPUTU OONiKOBHUH 3amuc ydacHuka Naace School, icHye
MOMJIMBICTh y4YacTi 1 CTBOPEHHI OKpeMHX OONIKOBHX 3amuCiB sl Ie 2-X MpeICTaBHUKIB
HaBYAJIHHOTO 3aKJIaay, SKUM HagaeTbes noctyn q0 Cucmemu. Tlicnst cTBOpeHHST OONMIKOBHUX 3aIHCIB
HagcunaeTbesl NUCT Ha momty Cucmemu membership@naace.org.uk ans HanmamTyBaHHS, SKe
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3aiicHIOEThCS TpoTsiroM 48 ronuH. Ha caifTi kopucTyBadl MarOTh MOXKIIMBICTH 3BEPHYTHUCS 10
eKCIIePTIB, SKI MATPUMYIOTh Cucmemy, HAJAIOTh PO3’AICHEHHS M1 Yac OLIHIOBAHHS.

CamooriHioOBaHHs Tepefdayae KpUTHUYHE, 00’€KTHBHE OaueHHs peajbHOi CHUTyalil y
HaBYAJILHOMY 3aKJIaJli BIAMOBIIHO JI0 IIECTU OKPECIEHUX CTPYKTYPHUX €IE€MEHTIB:

U Jlioepcmeo ma ynpaeninna: sike OadeHHS Ma€ KEPIBHHUIITBO IIIKOIH MO0
BIIPOBQ/KEHHS Ta PO3BUTKY TEXHOJOTH y HaBYAJbHOMY 3aKiaji; SKUM YHHOM BilOyBaeTbCs
(biHaHCYBaHHS 13 3aKyHiBJIl HEOOXITHUX TEXHOJOrIH; K aJMIHICTpallis BIUIMBAE Ha PO3BUTOK
TexHojorii Ta LludpoBy cTpaTerito MKOIM; Ky MOMITUKY BeAe aJMiHICTpallisl HIKOIHU 13 HUPPOBOI
0e3reku; sKy MATPUMKY 3IIACHIOE IKOJA JUIsli MOTHUBAIl OO0 BUKOPUCTAHHS TEXHOJIOTIH; 4H
BiJINOBiAa€ 1upoBa AiSUTbHICTH IIKOJIM YUHHOMY 3aKOHOJIABCTBY.

O Buxnadanns ma Haguanus 3a 0ONOMO20N MEXHONO02IU: SIK BUKOPUCTOBYIOTHCS
TEXHOJIOTI] Mi/l Yac OCBITHBOTO MPOLECY K YUYUTENSAMH, TaK 1 yUHSAMH, Y LIKOJI Ta M03a HEO; UM
MIPOBOAMTHCS €(PEKTUBHE OIIHIOBAHHS BUKOPUCTAHHS TEXHOJIOTIN SIK YUUTEISIMHU, TaK 1 yUHSIMH; YU
BMOTHBOBAH1 BUMUTEJI IO BUKOPUCTAHHS TEXHOJIOTIM Ta UM 3a0X0UyIOTh BOHM JI0 IIbOTO YYHIB; YU
JIOTIOMAararoTh yUUTeNl PO3BUTKY TEXHOJIOTTYHOT KOMIETEHTHOCT] YUHIB 1 IKUM YHHOM.

O Oyinka yugposoeo nomenyiany: YU €(EKTUBHO BHUKOPUCTOBYIOTh IU(PPOBI
TEXHOJIOT1l Y4HI; 4M 30epiraotbes LU(POBI poOOTH YUHIB 1 SKMM YHWHOM; YU TPOBOAMTHCA
OIIIHIOBAHHS 3pOCTaHHS pPiBHA IU(POBOT IPaMOTHOCTI YUYHIB; Y1 MOXKYTh YUHI IEMOHCTPYBATH CBOL
3M00yTKH 13 TUGPPOBOI TPaMOTHOCTI BCIM 1HIIUM YYHSAM; YA MOXYTh Y4YHI TPOBOJUTH
CaMOOLIIFOBaHHS CBOIX IUGPOBUX [IOCATHEHb, a TAKOX OI[IHIOBATH ITU(PPOBI JOCITHEHHS 1HIINX
YUHIB Ta SIKUM YHHOM.

O 3axucm yugposux Oanux: YW YCBIAOMIIIOE aJIMIHICTpallisi IIKOJU CBOIO
BiJIMOBITAJIEHICTE 32 3a0€3MeUeHHsT OS3MEYHOr0 Ta 3aXHUIICHOTO TEXHOJOTIYHOTO CEepPEeIOBHUINA IS
YVYHIB Ta MEPCOHANY; YM Ma€ IIKOJIa CUCTEMH, SIKi BiAMOBIAAIOTh MiHIMAJIbLHIUM BUMOTaM O€3MEKU;
Y{ MAlOTh IIKOJIM CHCTEMH MOHITOPHHTY Ta 3BITHOCTI 3 NMUTaHb OE3MEKH; YU 3aXHIICHI KITIOYOBI
JlaHl, a KJIIOUOBl KOPHCTyBaui O0i3HAHI 3 JEAKMMH IHCTPYMEHTaMH, JOCTYMHUMH JUIs Mepenadi
JAHUX JI0 JCPXKABHUX OPTaHiB; YW ICHYIOTh TIEBHI CHCTEMH, SKi 3aXHINAIOTh JIaHi, MEPEXKY Ta
MPUCTPOI, AK Yy IIKOJi, TaK 1 MM03a HEI, He BIUIMBAIOYM HA iX BUKOPUCTAHHS; UM ICHYIOTH JIEsKi
Oe3Me4Hi CHCTEeMH PE3EpPBHOTO KOMIIOBAaHHS Ta Iepeaadi AaHWX; YW MPOBOIUTH IIKOJA aHai3
pPU3UKIB Ta BIUIMBIB Ha YYHIB 1 MEpcOHAN M0N0 KOHQIACHIINHOCTI Ta 3aXUCTy HaHHX, SKi
30epiraroThecsl Ha MIKUTBHUX MPHUCTPOSIX 1 B XMAPHUX CUCTEMAaX.

O Ipogpecitinuti pozeumox: 4u iCHy€ IJaHyBaHHS Ui BU3HAYCHHS 1HAMBIIYyaJbHUX
TEXHOJIOTIYHUX MOTPed mepcoHary; 4 npodeciiiHuii pO3BUTOK OLIBII MOB’S3aHO 3 TOSBOIO HOBHUX
TEXHOJIOT1 a0o pecypciB 1 30CepeIKy€eThCs HAa TEXHOJOTIYHMX HAaBMYKax, HDK Ha BUKOPUCTAHHI
TEXHOJIOT1H JJIsl MOKPALICHHs HABYAHHS Ta BUKJIAJAHHS; YU 3aJy4€HUH TIepcoHaN A0 mpodeciitHnx
CHUIBHOT, y SKUX ICHye OOMIH JOCBIIOM; SKUM YUHOM (OpPMYIOThCS IUTaHU MpodeciiiHoro
PO3BHUTKY; UM OIIHIOETHCS PETYISPHO €(EKTHUBHICTh HABUYAHHS; UM BCI CIIBPOOITHUKH MPOXOASTH
HaBYaHHS IIOJI0 CTPATETii 3aXUCTy MU(DPOBUX JTaHUX, KA JII€ B IITKOJII.

0 Pecypcu ma mexnonoeii: an cTBOpeHe BiANOBIIHE MU(DPOBE OCBITHE CEPETOBUIIE Y
IIKOJIi; UM ICHY€ CHelliaibHe TOJI0KEHHS Ta MOKJIUBICTh JIsl BAKOPUCTAHHS OHJIAH-HABYAHHS; YU
Mae mmKkoja migkimodeHHs 1o Wi-Fi, sike 3abe3neuye Oe3neyHMil 1 HaJeKHUH AOCTYI JUIS BCIX
KOPUCTYBauiB IIKOJIU 3 0araTboxX MiCIlb y MEKax IIKOJIHW; YH IJIaHY€ IIKOJa MOKPAIUTH MEPEKHY
1HQpPaCTPpyKTypy Ta SKHM YHHOM;, YH BHUKOPHCTOBYIOTHCS TEXHOJOTIl JUIi MiATPUMKH
YOPaBIiHCHKUX PIIIEHb, YU PO3IIMUPIOE IIIKOJIA BUKOPUCTAHHS TEXHOJOTIN AJisi BUKOHAHHS CBOIX
0i3HeC-YHKIIIH; 9M PETYISPHO IIKOJA CTBOPIOE PE3EPBHI KOl JAaHWX; UM MATAHHS 3aXUCTY JaHUX
BUPINIYIOTHCS BIJMOBIAHO O YHHHOTO 3aKOHOJABCTBA; YM TEXHOJOTIYHI PECYPCH 3aKyHOBYIOTHCS
e()eKTUBHO 3 TOYKHU 30pYy 3arajibHOi BapTOCTI BOJIOMIHHS Ta CIIBBIJIHOIICHHS IIIHH Ta SKOCTIi; YU
npaBujia 3aKyIiBelb 3arajoM 3po3yMuIi, 1 IIKOJa BHUPINIYE TUTAaHHSA O€3MeYHOi yThii3amii
eJIEKTPOHHOrO O0NagHaHHs Ta iHpopMallii 3 ypaXyBaHHSIM BIUTUBY Ha HAaBKOJIMIIHE CEPEAOBUINE; YU
TEXHIYHA MIATPUMKA JI03BOJIAE€ 3aJ0BOJILHUTH OLIBIIICTh BUMOT JO BUKJIQJaHHSA 1 HAaBYaHHS Ta
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HIATPUMATH BIPOBAKEHHS XMapHOI 1HQPACTPYKTypH; UM IMpallo€ LIKOJa y MapTHEPCTBI 3
HasIBHOIO CIIY>KOOI0 JUIi MOHITOPUHTY SIKOCTI HAJaHHSA I[OCIYr Ta HAJa€e MEBHUM BHECOK
npoBaiijiepy, 100 BIUIMBATH HA MOTPEOH MPOQECIiiHOTO PO3BUTKY.

Hananuii nepenik nutanp € 3araibHUM. KoxXHMI CTPYKTYpHUI eneMeHT Mae 4 piBHI (4-i1 —
HaWBUIINI) 3 KOHKPETU3ALIEO MMO3ULIN, 110 Ja€ MOXJIUBICTh 00’ €KTUBHO OLIHUTU HUGPOBUIA CTaH
HABYAIILHOTO 3aKJajy, PiBEHb, HA SKOMY BiH 3HAXOAMTHCS, BU3HAYMTHU CHIIBHI 1 c1aOKi CTOPOHH,
OKPECTUTH TOJAJIBIII /1ii BIAMOBIAHO 0 MU(POBOTO IJIaHY IS JOCSITHEHHS OUTBII BUCOKOTO PIBHS.

SIKmo 1Koja MiICHs TMPOXOKEHHsI OI[IHIOBaHHSA JEeMOHCTpye 4-ii piBeHb 3a BCiMa
eseMeHTaMu, BoHa orpumye 3HaK 3 IKT — NaaceMark, sikuii akpequToBaHUi Ha HAIlOHAJILHOMY
piBHI, 110 HAJA€ IIKOJI BU3HAHHS SIK JIiJiepa 3 BUKOPUCTAHHS TEXHOJOTIN AJs MiATPUMKH HaBYaHHS
Ta YHOpPaBIIHCHKOI JisibHOCTI. Y rpyaHi 2021 poky nmns mpouecy HaropojkeHHss NaaceMark
acomianiss Naace orpumana cepTudikar Mi>XHapOJHOTO CTaHJIAPTy CUCTEM ympaBiiHHS AkicTio [SO
9001:2015.

MorkHa 3a3/1aeriib MiAroTyBaTucs 10 MPOXO/PKEHHS CaMOOIIHIOBaHHS, OCHOBHI Marepiaju
po3mimieHi Ha caiti Cuctemu y BimbHOMY Aoctyti. Ha ckoromui monag 16 000 mkin ckopucTanucs
nepeBaramu oHnaiiH-cuctemMu SRF. Yei mani mpoxompkeHHs oliHIOBaHHS 30epiratotees y Cucmenmi,
TOMY MOYKHA CIIOCTEPIraTH 1 TNIaHYBaTH U(PPOBUI PO3BUTOK IIKOJIH.

BucHOBKH Ta mepcneKTHBH MOAAJBIIUX J0CTiAKeHb. [[IBUAKUI PO3BUTOK TEXHOIOTIN
CIIOHYKa€ BYACHO BHpIIIyBaTH MpPOOJEMU CTOCOBHO iX YINPOBA/KEHHS B OCBITHIA IIpoOIEC.
CtBopeHHs1 cyuyacHoro iHgopmauiiiHo-1udposoro cepenosuiia (ILC) y 3akmagax 3araibHOT
CepeaHbol OCBITH cTae BUMOrow vacy. BimmosimHicTs ILIC BUKIHMKaM choropeHHs motpedye Horo
iH(hopMalifHOTO, TEXHIYHOTO, HABYATHHO-METOAUYHOTO 3a0e3neueHHs. [l BU3HAYeHHS PeaibHOTro
CTaHy piBHA HUQPOBI3aIii HABYAIHHOTO 3aKIaxy € HEOOXITHUM IPOBOIUTH OIIHIOBAHHS, SIKE
oxorumoe Bci ckimamoBi IIIC. 3 wmieto MeTO0 CTBOPIOIOTH Pi3HI 1HCTPYMEHTH OILIIHIOBaHHS,
nanpukian, SELFIE (Self-reflection on Effective Learning by Fostering the use of Innovative
Educational Technologies — Camopednekcis 3 e(QeKTMBHOTO HaBYaHHS IUISXOM CIHPUSHHS
BUKOPHCTAHHIO 1HHOBALIMHUX OCBITHIX TEXHOJOTiH), CTBOPEHHMH 3a CHPHUSHHA ECBPONEHCHKOT
Komicii, SKMM KOPUCTYIOTbCSI OCBITSHHM 0araTthboX €BpONEHCHKUX KpaiH, 30kpeMa i YKpaiHu.
AHami3yloun €BpONEHCHKUN OCBITHIA TPOCTiIp, MOXKHA 3a3HAUUTH, IO JesKi KpaiHu €Bpomw,
30kpema Benuka bputanis, MatoTh JOCUTh BETUKUN JOCBi y CTBOPEHHI CBOTX CHCTEM OLIIHIOBAHHS,
CIHMPAIOYMCh HA HAI[IOHAIBHI OCOOMMBOCTI, MOoTpeOu Ta OaueHHs. HasBHa monan 20 pokiB cuctema
camoouintoBanHs Naace SRF (Self Review Framework) Bigirpae Benuky poiib Ui HaBYaJIbHHUX
3aKJa/iB KpaiHM y BHU3HA4YCHHI iX PiBHA HUQpOBi3alii, c1abKuX i CHIBHUX CTOPIH, OKPECICHHS
HACTYMHUX MJifl JUis MiJBUIICHHS TEXHOJOTIYHOTO piBHA. BuBYEHHS Takoro JOCBILY,
MiATBEPHKEHOTO YaCcOM, MAa€ JOTIOMOTTH Y CTBOPEHHI BJIACHOT CUCTEMH OLIIHIOBAaHHS B YKPaiHCHKIN
OCBITI.
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ASSESSMENT OF THE EFFECTIVENESS OF THE INFORMATION AND
DIGITAL ENVIRONMENT OF GENERAL SECONDARY EDUCATION INSTITUTIONS:
THE GREAT BRITAIN EXPERIENCE

The article is devoted to the system of assessment of the school's information and digital
environment (IDE) on the example of the Great Britain experience. In order to maintain and
develop a modern IDE, it is necessary to assess its state, which will help determine: the
effectiveness of technology use; strengths and weaknesses of the school's digitalisation policy;
further ways of its effective digitalisation. The article presents the Naace SRF (Self Review
Framework) self-assessment tool, which has been created and used by Great Britain educators for
over 20 years, as well as its structural elements, which were developed by various educational
organisations (the Office for Standards in Education, Children's Services and Skills; education
agencies; educational institutions; the Trust, etc.) The National Digital Strategies and the views of
the education community were taken into account during development. Control questions are
provided to help schools prepare in advance for the SRF self-assessment process. The author
describes the assessment process carried out on the Naace online platform, which consists of four
levels, presents general questions asked to school representatives covering the following areas:
leadership and management; teaching and learning with technology; assessment of digital potential;
protection of digital data; professional development; resources and technologies. The ease of use of
the tool has been determined, given that the assessment data is stored in the system, so schools can
independently monitor the development of digitalisation of their educational institution and
formulate further digital plans. In addition, the System has developed the NaaceMark quality mark,
which motivates schools to increase their level of technological development. An analysis of
existing systems for assessing the effectiveness of the school's information and digital environment
will help to create the own tool that will meet the requirements and needs of Ukrainian educators.
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BHKOPHCTAHHA CHCTEM ABTOMATH30BAHOI'O IIPOEKTYBAHHA
B IHHOBALITUHIH METO/IHLI HABYAHHA I'PAOIYHUX /THCLIHIIIIH

DOI 10.14308/ite000773

Posenanymo 0ocsio naguanns 6 oH-1aUH pexcumi 3 iHIHCeHepHOI ma Komn tomepHoi epaghiku
6 Ilsano-@panxiscokomy HAYIOHATLHOMY MEXHIYHOMY YHigepcumemi Hagmu i 2a3zy 014
iHocenepHux  cneyianvHocmei. Ilpoananizosano npoonemu OOCASHEHHS KOMNemeHmHOCmel
NPOEKMHO-OPIEHMOBAHO20 HABYAHHA 8 OH-IAUH pexcumi. Pozensinymo euxopucmauus cucmem
a8momMamu308aH020 NPOEKMYBAHHA Ol  3a0e3neuyeHHs nepeodadenux npocpamoio Kypcy
«Inoicenepna ma xomn’romepHa 2pagixay epa@iuHux KOMnemeHmHoCcmel 6 OH-IAlH YMOB8aX
opeanizayii HagyanvbHo2o npoyecy. Ak npuknao pozenanymo memy xypcey IKI' « Eckizysaunsy, sika
Hanexdcums 00 HAubinbul 8paziueux 0/ O0CACHEHHs 2pa@iuHux KoMnemeHmHocmel 8 OH-NAaliH
HABYAHHI, OCKIIbKU pe3yIbmamom yie€i memu NOBUHHO OYMuU 00epHCaHMS HABUYOK CMEOPEeHHs
ecKizy 3 pealvbHoi demaini, HAOymms 00c8idy nposedenHs ii 0OMIpie ma GU3HAYEHHS UWOPCMKOCMI
nosepxous. Jlo yiei memu 6xo0same epaghiuni pobomu 3i CMEOPEHHS eCKi3li@ KIIbKOX Munie
Odemarneil (HaKpusKa, 2anka HaKuoHa, wmyyep mowo). 11i0 yac ogh-naiin naguaunna 6 ayoumopii
KOJCHOMY CMYOeHmy GUOAEMbC peanbHd O0emaib, 3 AKOI memooamu o0OMIpIOGaHHs ma
8I3YANILHO20 0271510y 8IH BU3HAYAE 6CI napamempu ma ampudymu, HeoOXiOHI O CMBOPEHHS. eCKi3).
IIpobnemu, wjo BUHUKAIOMb 8 OH-NAUH HABYAHHI, CMOCYIOMbCA HEe CAMO20 CIEOPEHHS MEXHIYHUX
KpecleHuKis, a 6MiHHA odepicysamu Ol HUX [H¢opmayito 3 peanrvHoi demani. Pozenanymuii
mamepian 0036015€ CMBEPONHCYBAMU, WO PO3BUMOK CUCEM A8MOMAMU308AHO20 NPOEKMYBAHHS
nompebye 800CKOHANLEHHSA MemOoOUYH020 mamepiany O 3a0e3nedenHs HAOYmms ChmyoeHmamu
KOMnemenm1ocmeu, NnO8 s3aHUX 3 IX GUKOPUCMAHHAM. T1axodxic po3UMOK yux cucmem 0ae
MOJCIUBICb BUKOPUCMAHHS IX He MIIbKU SAK NpeomMemy OCB0€HHA cmyOoeHmamu, ane i O
CMBOPEHHSI MeEMOOUYHO20 3a0e3neueH s IH*CeHePHOT epadiKu, siKe 600HOUAC POSUUPIOE HABUYKU
iX BUKOPUCTAHHS CIYOEeHMAMU.

Kniouoei cnosa: xomnemenmuicmo, indcenepna epaghixa, xomn 'romepna epagixa, CAIIP,
HA8UANbHULL NPpoYec, OH-IAUH HAGYAHHS

IlocTaHoBKa Ta OOIPYHTYBaHHSI aKTyaJbHOCTI nmpodiemu. Crarrero 9 3akoHy Ykpainu
«IIpo ocBity» cepen iHmHMX (OPM OCBITH BU3HAYAETHCS IHCTHUTYIIHA, 10 SKOi HaJeXaTb OYHA
(menHa, BewipHs), 3a04yHa, AWCTaHIIHA, MepexeBa. OOCTaBUHM OCTaHHIX POKIB (TaHAeMis
Covid-19, BoeHHUi1 cTaH) MoKa3aiyd HEOOX1THICTh MaTH 3aCO0M IIBUAKOTO NIepexoay 3 od-aifH 10
OH-JIAWH PEXXHUMY JUIS PI3HUX BUJIIB HABUAHHS.

Metoro BUBUEHHS PI3HMX AMCLUIUIIH € (OpMYBaHHS Ta PO3BUTOK Y CTYACHTIB NEBHUX
KOMIIETEHTHOCTEH, Hampukiaan, TpadidyHMX KOMIIETEHTHOCTEH MaWOyTHIX 1H)KEHEpiB, IO €
BOXIMBUM Ul  KBaniikoBaHoro cmermianicta. BoHu mependavaroTe SK 3IaTHICTH 0
MIPOCTOPOBOTO MHUCIICHHS 1 BIATBOPEHHS MPOCTOPOBHUX 00’ €KTIB, KOHCTPYKIIIH Ta MEXaHI3MIB y
BUIVISIAI TEXHIYHUX KPECIIGHb Ta MOJENel, TakK 1 3[aTHICTh NPAKTUYHO BUKOPHUCTOBYBATH
KOMIT FOTEpHI cucTeMu 00poOku rpadivHoi iHpopMallii, 1o BU3HaYa€ HEOOX1THICTh 3aCTOCYBaHHS
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cyuacHux CAIIP y mporeci miArotoBku cTyneHTiB. Takuii miaxiJ 3HAYHO MOKpaIlye npodeciiiny
HiATOTOBKY MaiOyTHIX ¢axiBuiB. 3po3yMilo, L0 AEAKlI TeMH 1 KOMIIETEHTHOCTi, $IKIi BOHH
3a0e3MmeuyoTh, HE CTPaXKIAI0Th BiJl 3MiHU O(-JaiiH peXKMMy HaBYAHHS HA OH-JIAMH, aje € TeMH,
OCBOEHHSI SIKMX 1 3a0e3NeYeHHs IEeBHUX KOMIETEHTHOCTEH MiJl 4Yac OH-JalH HaBYaHHSA
YCKJIQTHIOKOTHCSI. TOMY BUKOPHUCTAHHS HAsBHOTO ‘“HE IIBOBOTO’ MPOrPaMHOTO 3a0€3MeUeHHsI i
4yac CTBOPEHHS METOAMYHOIO 3a0e3NeueHHs JJisl BUPIIEHHS Mpo0ieM, 1110 BUHUKAIOTh Y MpoLeci
dbopMyBaHHs OKpeMux rpadiyHuX KOMIETEHTHOCTEH B OH-JIAH yMOBaX OpraHi3allii HaB4ajabHOTO
IPOILIECY, € aKTyaJIbHUM.

AHaJli3 ocTaHHIX AociailkeHb i myOJikaniii. bararo aBTopiB 00roBOpro€ pi3Hi acleKTu
BUKOPHCTAHHS TEXHOJIOTH TUCTAHLIHHOIO HaBYaHHA SK B OCBITHbOMY IIPOLIECI 3arajoM, TaK 1y
BUKIaAaHHl pizaux auctumuiia [10]. Hemae moTpebu omucyBatu mepeBaru o-jailH HaBUYAHHS.
ITpo Hemoniku Ta mepeBaru OH-JaiH TeXHOJIOTri| Oyno Oararo auckycii [1, 2, 4]. Jlns monuHu K
ICTOTH COLIAJIbHOI BaXJIMBMM HEJOJIKOM OH-JIalH HaBYaHHS BIJ3HAYAETHCSA BIACYTHICTD
KIIACUYHUX JIEKIiH Ta CeMiHapiB, OOMEKEHUN OCOOMCTHUH KOHTAKT i3 BHKJIAgaueM Ta 1HIIUMU
crynentamu [3]. Bararo aBTOpiB pO3MIAnaOTh MpOOJIEeMH, MOB’s3aHI 3 OH-JIAWH HABYAHHSIM Ta
crocobu ix BupimenHsa [21, 1, 3]. ¥V BukmamaHHi pi3HUX AUCHHUIUTIH BUHUKAIOTH MPOOIEMU
3aJIe)KHO B1J] CIIPSMYBaHHS.

®opmyBaHHIO TrpadidyHUX KoMIeTeHTHocTell mnpucssueHo pobotu I O. PaiikoBchkoi
[13—15], O. B. CnoGopsitoka [18] ta i1Hmmx aBtopiB [6, 16]. Yke HampamboBaHO JOCBIL
BUKJAQJaHHSA TpapiuHUX JUCLUMIUIIH B yMOBaxX OH-JAiiH Ta 3MIIIAHOTO HaBYaHHA [6].
BuxopucranHio iHQOpMalifHUX TEXHOJIOTIH B 1HXEHEpHiN rpadiui npucssyeHo podoru [7, 11].
Po3po0iieH0  HaBYaJIbHO-METOIMYHI KOMIUIEKCHM 3 HApHCHOI TreoMmeTpii, I1H)KEHepHOi Ta
KOMIT I0TEpHOI Tpadiku Juist MailOyTHIX paxiBuis [12, 21].

YMmoBaM ycminiHoi npogdeciiiHoi Ta rpagiuHoi NiATOTOBKM MaOyTHBOTO (haxiBlLs 3aco0amMu
CAIIP mnpucssueni poboru [8, 9], y skux 3a3HaueHa BaxmBicTh BukopuctanHs CAIIP i
BUCBITJICHI HAayKOBO-METOZOJIOTIYHI AaCMEeKTH IX YHOPOBa/KEHHS B HaBYAJbHUM mpolec.
ImocTpaTuBHICTE MaTepianxy, OCOOMMBO 3 IHXXCHEPHOI Ta KOMIT IOTEpHOI Tpadiku, Mae BEIUKE
3HA4YeHHA 1 cnpuse iHTeHcudikaii mporecy ioro 3acBoeHHs [7]. Y crarti [14] Big3HavyeHo, 110
BJIOCKOHAJICHHSI METOJIMK IHTETPaIbHOTO HaBYaHHS 3 MMPOKUM BHKopucTanHsM CAIIP motpebye
HOAAJIBIIOTO JOCIIIKEHHS.

Mera — oOrpyHTyBaHHs 3a0e3reueHHs (YHIAMEHTAIBHOI Ta CHEIiaIbHOI IMJTOTOBKH B
rajy3i aBTOMaTU30BaHOIO NPOEKTYBAHHS Ta BUKOPUCTAHHS B HABYAJILHOMY IIPOLIECI MOMKIMBOCTEH
CAIIP nns Bizyamizamii marepialiiB OKpeMHUX pO3AUIIB TpadiyHUX AUCHUILIIH y Tpoueci
MiArOTOBKHU (haxiBI[iB IHKEHEPHOTO CIPSIMYBaHHS.

3aBnaHHA J0CTiIKeHHs TIependayae aHaii3 Ta TeOpETHYHE OOIPYHTYBAHHS BUKOPUCTAHHS
cydyacHux CAIIP He TinbKM SIK HpeAMETy BHBYEHHS JUISI IPOEKTHO-OPIEHTOBAHOI'O HaBYAHHS
CTYJCHTIB iH)KEHEPHOTO HampsMY, aJie i K 3aco0y B IHHOBAIlIHI METOAMIII HABYaHHS TpadiaHnX
JMCLHMIUTIH B OH-JIAlfH YMOBaX OpraHi3allii HaB4aJbHOIO IPOILIECY.

MeTtoau aocaizkeHHsl. Y JIOCHIDKEHHSIX BUKOPHCTOBYBAM TEOPETHYHI Ta E€MITipUYHI
METOJM: BHUBYEHHS Ta aHali3y HaBYAJIbHO-METOIUYHOI JiTepaTyp, aHamidy cydacHux CAIIP,
BUBUEHHS Ta y3arajibHEHHS JOCBiAy BUKIaAaHHS Tpadiunux nuctmiviin y 3BO, megarorianoro
CIIOCTEPEXEHHS 32 HaBYAJILHUM IIPOLECOM Ta IMEAAroriyHOro eKCIepuMEHTY. TakoX ypaxoBaHO
BJIACHUI TOCBi/ aHAJIi3y pe3yNbTaTiB HaBYaHHS 1 CIUIKYBAaHHS 13 KOJIETaMH Ta CTYACHTaMH.

Bukiaa ocHOBHOro marepiajy aocjia:keHHsi. 3a3BHuai, BCTYMTHUKA MarTh BHOIp, 4u
oOupatn oyHe HaB4YaHHs (IO Tependavdae ayIUTOPHI 3aHATTS), YU BUYUTUCH AMCTAHIIHO, TOOTO
0o0paTH OH-TalH PeXUM HaBUAHHS.

B ymoBax manzaemii Covid-19 noBoaunoch mpaioBaTi B OH-JTaliH peXUMi HaBiTh CTYIEHTaM
ouHoi (opmu HaB4yaHHA. Jl0 HEMOMIKIB TAaKOTO PEXKUMY HAJICKHTh OOMEXKEHE Oe3rocepenHe
CHUIKYBaHHA 3 BHKJIAJa4eM Ta 1HIIUMH CTYJCHTaMH. 3a TociaalleHHs] yMOB KapaHTHHY HaBYaHHS
NEPEXOAUIIO B O(-TaliH pexKUM.
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Jo rpadiyHuX AMCHMIUIIH Hajexuth «lHxkeHepHa Ta komm 'torepHa rpadika» (IKI), sky
BUBYAIOTh CTYAGHTH Ha TNepIux KypcaX. [mwxeHepHa Tpadika po3BUBaE (yHAaMEHTAIbHI
1HKEHEpHO-T€OMETPUYH] 3HaHHs, HAOyTl MiJ Yac BUBUEHHS HapucHOi reometpii. Taki 3HaAHHS
CHPUSAIOTh HAOYTTIO MPAKTUYHUX HABUYOK YUTAHHS Ta PO3POOKU KOHCTPYKTOPCHKOI TOKYMEHTALlii
BianosiaHo Ao crangaprtiB ACTY Ta ISO.

Komm’torepna rpadika no3Boisie HaOyTm HaBUYKM 3D MonentoBaHHS Ta NPaKTHYHO
BUKOPHCTOBYBATH AaBTOMATH30BaHI CHCTEMH MPOEKTYBAaHHS JUIsI CTBOPEHHS KOHCTPYKTOPCHKOi
JIOKyMEHTaIlll Ha OCHOBI 3HaHb 13 HAPUCHOI reoMeTpii Ta iHXKeHepHOi rpadiku. BukopucraHHs
Cy4yaCHMX CHUCTEM aBTOMAaTHU30BAaHOTO MPOEKTYBAaHHS y BUBUEHHI KOMIT IOTEPHOI rpadiky 3HaAYHO
MOKpaIlyloTh NpodeciiiHy MHiAroToBKy MaiOyTHiX ¢axiBiiB. [lias CTyIeHTIB TEXHIYHHX
cnenianbHocTed  [BaHO-DpaHKIBCHKOTO HAIIOHAJIBHOIO TEXHIYHOIO YHIBEpCUTETY HadTu 1
razy (IOHTYHI'), nanpuknaa, cnemianpHocTi «lIpukinagHa mexanikay, nepeadadyeHo MOYMHATH
ocBoeHHs KoMl toTepHoi rpadiku 3 CAIIP SolidWorks y mexax nucuumuiinu «lHkeHepHa Ta
xomn’torepHa rpadika» (IKD). V wmiif aucuuiuiidi iHKeHepHa Ta KOMIT IOTepHa BHBYAIOTHCS Y
B3a€EMO3B’A3KY SIK JIBl YACTHHU KYPCY.

OnutyBaHHs CTYIEHTIB TOKa3ano, mo He Bci Temu aucuumuiing IKIT  omHakoBo
CHpUAMArOThCA 32 000X (hOpM HaBYAHHS, a OUTBIIICTH CTYACHTIB OYHOT ()OPMHU BiJIAIOTh IIEPEBAry
HaBUAHHIO B aygUTOpiAX. SIK MOKa3aB JIOCBiJ, BUKOPUCTAHHS 3MIIIAHOI ()OPMH J1a€ MOXKIHMBICTD
MOEHATH TIepeBar 000X (OpM HaBUAHHS 1 3MEHIIUTH X HEIOJIKH, aje 3a MEeBHUX OOCTaBHH
MPOBEIEHHs OCBITHBOTO MPOLECY B O(-TaifH PeXUMI CTAE HEMOXKIUBUM.

JlocBig OH-lallH HaBYaHHA I[0Ka3aB, L0 Ti 3 MPOrpaMHUX KOMIETEHTHOCTEH, SKi
CTOCYIOTHCSl HABHUOK BUKOPHUCTAHHS 1H(OPMAIIHHUX 1 KOMYHIKAIIMHUX TEXHOJOTIH Ta 31aTHOCTI
JI0 TIOIIYKY, OOpOOJEHHIO Ta aHami3y iHpopMaIli 3 pi3HHX JDKEpesd, He CTPaXKIAITh Mia dac
TUCTAHIITHOTO HaBuaHHS, a HaOyBalOThbCA CTyACHTaMH OuUTbIl aKTUBHO. Ause € (axoBi
KOMIETEHTHOCTI, HaOyTTA SKHX YCKIamHIOETbca. OCOOMMBO 1€ BiAYYTHO Ui CTYICHTIB
criemianbHOCcTi «[Ipukimagna mexaHika», I SKUX TepeadadeHi (paxoBi KOMIETEHTHOCTI, MO
CTOCYIOTBCS BIITBOPEHHS IPOCTOPOBUX 00’ €KTIB, KOHCTPYKIIiH 1 MEXaHI3MiB Y BUITIA/II TEXHIYHUX
KpeclieHb Ta MOZIeTIeH.

Tema kypcy IKD' «EckizyBaHHS» HaJICKUTh IO HAWOUIBII BPA3JIMBHUX IS JTOCATHCHHS
BKa3aHUX KOMIETEHTHOCTEH 3a yMOB OH-JIaifH HaBYaHHA. MeTOIO 11i€1 TeMH CTaBUTbCS OJCPKAHHS
HaBUYOK CTBOPEHHSI €CKi3y 3 peaspHOi jaerami, HaOyTTS JOCBidy TNpOBEIACHHA i 0OMIipiB,
BH3HAYCHHSI MIOPCTKOCTI MOBEPXOHb. [0 1iel Temu BXOaATh rpadidHi poOOTH 31 CTBOPEHHS €CKi3iB
KUTBKOX THIIIB JIeTanell (HaKpuBKa, raiika HakuaHa, mrynep tomo). [1ix yac od-naiin HaB4aHHS B
ayauTopii KOXKHOMY CTYZIEHTY BHJaBajach peajbHa JeTalb, SKy BIH TpUMaB y pyKax, Mir
OTJISTHYTH, 3poOUTH OOMipH, BHKOPHCTOBYIOYM BUMIPHHUI IHCTPYMEHT, BU3HAUUTH HIOPCTKICTh
IIOBEPXOHb METOIOM Bi3yaJIbHOI'O OIS Ta MOPIBHSAHHA 31 3pa3kaMu mopcTkocTi. [Ipobnemu, mo
BUHUKAIOTh NIPU OH-JIAH HaBYaHHI, CTOCYIOTBCS HE CAMOTO CTBOPEHHS TEXHIYHUX KPECJICHHUKIB, a
BMIHHS OJIEP>KyBaTu JJi1 HUX 1H()OpMAIIiI0 3 peajbHOi JeTati.

Ha xadenpi imkenepnoi ta komm’rorepHoi rpadiku IOHTYHI po3pobneno meroauyHe
3a0e3neyeHHs A OH-JaiH JlabopaTtopHoi poOoTu Ha TeMy «EcKi3yBaHHsS», sIka 4YacTKOBO
«3MEHIIIy€E BTpaTH» MpH OH-JIaifH HaBuaHHi. Ls1 poboTa BKIIOYae BUKOHAHHS TPHOX €CKi3iB PI3HUX
TUITIB JeTalleld 31 3pOCTAUOI0 CKIATHICTIO (HE TUIBKM KOHCTPYKINi, aje 1 iX oOMIproBaHHS).
[lepra 3 neraneit MiCTUTH TUTBKH 30BHIIIHIO Hapi3b, APYyTra — TIIBKH BHYTPILIHIO.

CrBopena ©0aza 3D wmopmeneit neraneit TUiy HaKpuBKa, railka HakujaHa, IITyHep 13
JIeTaNli30BaHUM IPEJCTABICHHAM Hapi3eil Ta MTOTPHUMaHHSIM CTaHJAPTHHUX PO3MIpiB IX €JEMEHTIB
(mpoTovok, ¢acok) (puc. 1).
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a 0 B
Puc. 1. [lpuxnaou oemaneti: a — nakpuexa; 0 — eatika HAKUOHA; B — wmyyep

Jerami Tumy raiika HakuJHa Ta HaKpuBKa OyJIM CTBOpEeHI fK KOH(irypaiii Ha OCHOBI
TabIMIIb, 110 Ja€ 3pYyYHICTh JJIS BUKJIAJa4a MEepeBipATH MPaBUIbHICTh BUMIPIOBaHb LIUX JeTanen
crynerToM. baza 3D Mozenelt mTynepiB HapaxoBye 22 MOAEII OPUTIHAIBHHUX JeTajeH.

s crBopennst 3D mopeneit neraneit 6yno Bukopucrtano CAIIP SolidWorks. 3D moneni
neranei, crtBopeHi B Qopmari SLDPRT, nepeseneni B yHiBepcanbHuit ¢opmar EPRT (3
HIATPUMAHHSAM MOXJIMBOCTI oOMipioBaHHs). Paiin .eprt € nokymentoM eDrawings, skuil €
IHCTPYMEHTOM JUIsl OOMIHY MPOEKTHUMH JAHHUMH, IO OMUCYE OKpeMY JeTaslb 1 30epekeHuil y
BJIACHOMY JIBiiiKOBOMY (hopMaTi 3 BUCOKHMM CTyII€HEM CTHUCHEHHs aaHux. Llei ¢popmar € “pigaum”
st eDrawings. [lpu ycranoBui eDrawings Tun ¢aiiiniB .eprt aBTOMAaTHYHO PEECTPYETHCS B
CHCTEMI Ta acoIIOEThCS 3 Li€to nporpamoro. Ileperisa nokymenTiB eDrawings (.eprt) MOKIMBUN
3a onoMoror 6e3komToBHOT yTuiiTH eDrawings Viewer, 1mo Bumyckaetbest Dassault Systemes
SOLIDWORKS Corp. Leit popmar 6yB 0OpaHHii 13 Takux MpuyuH [5]:

- nae moxiuBicTe koHBepTyBatu EPRT B EXE (a6o ZIP 3 aBromaruuno 30epexxeHum EXE
BCEPEIMHI HHOTO), 110 JAae MoxuIMBicTh neperany (aiimy EPRT, Ge3 BcranoBineHHsS 3acoly
nepersiny EPRT. Otpumanuit EXE-daitn Bigkpue daiin 3D momeni 6e3 Oyab-sIKOTO 1HIIOTO
nporpamuoro 3abesnedennst CAIIP;

- (hopmar mOCTynmHUUN JUIIE JJISI YMTAHHS, & 3HAYUTh, 110 BUXITHI MOJENI HE MOXKYTh OyTH
3MiHEHI;

- nmporpama eDrawings Viewer no3Boiisie nepemimarucs B 3D-mpoctopi, macimraOyBaru,
3aIlyCKaTH aHIMallilo, 1110 BiJoOpakae BCl CTOPOHH MOJEIIL;

- J103BOJIsIE OOMIpPIOBaHHSI T€OMETpli MOJEl 3a JONOMOIOK HAasBHOIO 1HCTPYMEHTApIlo
nporpamu eDrawings Viewer;

- 30epirae iH(}OpMaIIio Mpo Marepiaj AeTalli Ta HOro XapaKTepUCTUKH (puc. 2);

- no3Bostste 3axuiary ¢aitn EPRT naponem.
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Material Brass

Density = 00085 grams per cubic millimeter
Mass = 351191 grams.

Volume = 41316553 cubic millimeters

Surface area = 2365.1684 square millimeters
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Markup _Annotations|

Puc. 2. Ingpopmayis npo mamepian demani ma 1io2o Xxapaxmepucmuxu
o wnenmomikiB eDrawings Viewer ans nabopaTropHOi poOOTH € Te, MO IHCTPyMEHTapii
BHU3HAYa€ TIIbKU JOBXKUHY T'BUHTOBOI JIiHIi, HE JO3BOJSIOUM BUMIPATH Ii JAlaMeTp Ta KPOK, IO

BAXIMBO JUIA ijeHTH(]iKamii Hapi3i, Ta HaXWJI KOHIYHOI MOBEpXHI s ineHTHikamii
dacku (puc. 3).
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Length: 135.7317mm
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Puc. 3. Bumiprosanus 008scunu 28UHmMOo80i Ninii Hapisi

[Ipu cTBOpenHi wiei maboparopHoi poOOTH HEAOMIKH IHCTpyMeHTapito eDrawings Viewer
JUIS BUMIPIOBaHHs Hapi3i Ta KyTa (hacku OMHUHYJIM JeKibkoma crocobamu. OnuMH 13 HUX —
3alpONOHYBAaTH CTYAGHTAM pO3paxyBaTd KyT Haxwily (acKd Ha IIECTUTPAHHIA IOBEpXHI,
CKOPHUCTABIIMCh OOMIpaMH 1HIIMX €JIIEMEHTIB, Ui ifAeHTHdIKaIii Hapi3l — CKOPUCTATHCh
niameTpoM (acku Ta aiaMeTpoM MPOTOYKH (sKa BUKOHAHA JiaMeTpoOM BHAJWHHU Hapi3i, 0 HE
3aBXKIM BIAMOBIZAE CTaHAAPTY). A, SK BiIOMO, JiaMeTp BHAJWHU Hapi3l 1 1 KPOK IMOB’s3aHl
TFE€OMETPUUYHUMH 3aJICKHOCTAMHU.

[Hmmit croci6 BupilmeHHs Takoi MpoOJieMHu — 1€ CTBOPEHHS JeTajel-CymyTHUKIB. OuH 13
TaKWX CYMYTHHKIB — II€ JIeTallb, y sIKiil 3aMIiCTh Hapi3i B i KiHIlI 3po0iIeHa MPOTOYKA J1aMETPOM
3amauHu Hapizi. OTxe, CTYJIEHT 3a JlaMeTpaMy BUCTYIIIB 1 BIIAJWH MOXE 1ICHTH(IKyBaTH Hapi3b,
BHUKOPHCTOBYIOUM TaOJHIII 31 CTaHIAPTIB Hapizel (puc. 4).
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Puc. 4. Ilpuxnao sumiprosants enympiunb020 diamempy Hapizi
0J151 NOOANLULO2O BU3HAYEHHSL iT KDOKY

[HIIOIO NeTauTIo-CYITyTHHKOM € TiBaetanb. Tox eDrawings Viewer moxe ineHTH(DiIKYBaTH
BEpIIMHU 1 BIIAJIMHM Hapi3i B IUIONIMHI, sKa 1 CcTBOpwia miBaeTands (puc. 5, a). Taka
JIETaNb-CyITyTHUK JIO3BOJISIE TAKOXK BH3HAYUTH KyT Haxwiy (ackd, BUKOPHUCTOBYIOUH pebpa,
YTBOpEHI1 B TUIOIIMHI, SKa 1 CTBOpHIIA MiBAETANb (puUc. 5, 0).

a 0
Puc. 5. Fesnocepeone susnauenns napamempie napizi (a) ma Kkyma naxuny ¢acku (6)

3aB/aHHS CTYICHTA — HAKPECIHUTH €cKi3 aeraii. YoMy MpONMOHyeThCS BiIKPUTH HeTaib 3a
cBOiM BapianToM B eDrawings Viewer. ¥ Takuii criocid BiH MOXe ofepKaTH iHpOpMAIlio MmMpo
dbopmy, po3mipu (IpoBeCTH 0OMipH), BUKOPUCTOBYIOUH 3a MOTPEOH JAETAIb-CYyNyTHHK (puc. 4, 5)
Ta Marepian 3amaHoi gerani (puc. 2). Ha yac BukoHaHHS Iii€l poOOTH CTYIEHTH BXKE MAalOTh
HaBuuku ctBopeHHs 3D mopmeneit B CAIIP cucremax, Tomy poboTa 3 iHCTpyMEHTaMH HOBOI
IpOTpaMH HE BUKJIMKAE OCOOJIIMBOI CKIIAJIHOCTI.

BucnoBku. CAIIP crae omaumMm i3 3aco0iB  (opMyBaHHS HAyKOBO-HABYAILHOTO
iHpoOpMaIIHHOTO MPOCTOPY JUISl TMPOEKTHOI MisUIBHOCTI B YHIBEPCHUTETI Ta 3ampOBaHKCHHS
MIPOEKTHO-OPIEHTOBAHOTO HABYAHHSI.

Bumie posmisiHyTe ae MiCTaBH CTBEPKYBATH, MIO PO3BUTOK CHUCTEM aBTOMAaTH30BAHOTO
MPOEKTYBaHHS TOTpeOye BIOCKOHAJICHHS METOAMYHOTO MaTepiany aiisi 3a0e3redeHHss HaOyTTs
CTYICHTaMH KOMIIETEHTHOCTEH, TOB’s3aHUX 3 1X BUKOPHCTAaHHSIM. TakoX PO3BHTOK ITMX CHUCTEM
A€ MOXKJIMBICTh BUKOPHCTAHHS 1X HE TUIBKH SK MPEIMETY OCBOEHHS CTYJACHTAMH, aje 1 JUIs
CTBOPEHHSI METOIMYHOTO 3a0e3MedeHHs 1HXEeHEPHOI Tpadiku, sike BOJHOYAC PO3IMIUPIOE HABUYKU
BUKOPUCTAHHS CUCTEM aBTOMAaTH30BAHOTO MPOEKTYBAHHS CTYCHTaMH.

Sk mokaszaB MOCBiA, HE AWBISYNCH HA Te, IO OUIBIIICTH CTYACHTIB BIINAIOTH TEpeBary
HABUYATHCh B OH-JIAMH PEeXUMi, 1 HA HAABHICTh TeM, JUIA SKHX MPIOPUTETHUM € OH-JIAWH PEXKUM,
peadii KUTTS ToTpeOyIOTh MaTH METOIUYHE 3a0€3MEUEHHS ISl IBOX PEKUMIB HABUAHHS.
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IlepcnexkTHBM MOAAJBLIIMX PO3BiI0K B 00paHOMY HANPSAMI. Y MONAJIBIINX J0CTIIKEHHIX
IUTaHY€ThCS po3mMpUTH O6a3zy 3D Mozaeneil Ta BU3HAYMTH BIUIMB X CKJIQJHOCTI Ha HaOyTTA
HAaBUYOK CTYIEHTAMH.
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THE USE OF CAD SYSTEM IN THE INNOVATIVE METHOD OF TEACHING
GRAPHIC DISCIPLINES

The experience of online engineering and computer graphics education at the
Ivano-Frankivsk National Technical University of Oil and Gas for engineering majors is
considered. The problems of achieving project-oriented learning competencies in online mode are
analyzed. The use of CAD systems is considered to ensure the graphic competencies provided by
the “Engineering and Computer Graphics” course program in the online conditions of the
organization of the educational process. As an example, “Sketching” (the IKG course topic) is
considered, which is one of the most vulnerable to the achievement of graphic competencies in
online learning. The result of this topic should be acquiring skills for creating a sketch from a part
made of metal, gaining experience in measuring it, and determining the roughness of surfaces.
This topic includes graphic works for sketching several details (cover, union nut, fitting, etc.).
During off-line training in the classroom, each student is given a part made of metal, from which
he determines all the parameters and attributes necessary for creating a sketch using the methods
of measurement and visual inspection. The problems that arise during online training are not
related to the creation of technical drawings but to the ability to obtain information from parts
made of metal. The considered material gives reasons to assert that the development of CAD
systems requires methodical material improvement to ensure students' acquisition of competencies
related to their use. Also, the development of these systems makes it possible to use them not only
as a subject of study by students but also to create methodological support for engineering
graphics, which in turn expands the skills of their use by students.
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Blockchain and smart contracts have transformed the modern world. They help ensure
security and trust in transactions, revolutionize finance, logistics, healthcare, and many other
industries. Smart contracts are based on software code, so they can contain errors that lead to
incorrect execution of the contract. Since the area of use of smart contracts is often related to
finance, the cost of such errors can be quite high. Also, errors in smart contracts that have already
been sent to the network cannot be corrected due to the immutable nature of the blockchain. This
problem can be solved through smart contract code analysis, which allows developers to check the
correctness of their code and protect it from possible errors and vulnerabilities.

This article proposes the use of insertional modeling to analyze smart contract code for the
Algorand blockchain. This blockchain is one of the fastest, low-cost, carbon-negative blockchains
that has advanced smart contract capabilities with low transaction fees. The language used to
create smart contracts in Algorand is called Transaction Execution Approval Language (TEAL).

In this work, we review existing tools for TEAL code verification and describe the
capabilities that each of them provides. Among these tools are Graviton, Tealer, Algo
Builder/runtime. In this paper we describe the features of the TEAL language, as well as give
examples of writing a smart contract using it.

We offer our method for verification created smart contract. It consists in using the
algebraic approach, which is implemented in the scope of the insertion modeling system to verify
the smart contract code. This approach will allow us to check the smart contract code for some
state reachability and deadlocks.

Keywords: Blockchain, Smart Contracts, TEAL, Insertion Modeling, Algebraic
programming, verification

1 Introduction

Blockchain has introduced many new opportunities to the world and provided huge
benefits through increased transparency, distributed ledgers, and decentralization. This technology
was first described by a group of researchers in 1991 and was put into practice only in 2008 when
an unknown user under the pseudonym Satoshi Nakamoto published a technical description of his
cryptocurrency protocol [1]. Since then, blockchain has been actively developing and finding
application in new areas of human activity. This technological innovation has become extremely
popular and has proven to be an important component for the development of numerous
industries, from finance to health care, tourism, and even public administration. Its impact on
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society and business is extremely important, and it is difficult to overestimate its role in shaping
the future.

One of the main components of the blockchain are smart contracts. They are simply
programs stored on a blockchain that run when predetermined conditions are met. They typically
are used to automate the execution of an agreement so that all participants can be immediately
certain of the outcome, without any intermediary’s involvement or time loss [2]. It is thanks to
smart contracts that the decentralized nature of the network is ensured. They can be created using
various programming languages such as Solidity, Rust, JavaScript, etc.

Smart contracts are based on program code, any error in the code leads to incorrect
execution of the contract. This can be especially dangerous when it comes to financial transactions
or other actions, the cost of errors of which is high enough. Errors in smart contracts can lead to
large financial losses and a breach of user confidence in the platform. At the beginning of 2022,
the DeFi industry — services and infrastructure providing decentralized financial services using
smart contracts and blockchain technologies — lost more than $1.6 billion due to hacks, exploits,
and scams, more than the total amount stolen in 2020 and 2021 together [3]. Some DeFi protocols
have been hacked due to a simple coding error, others due to ineffective contract logic or incorrect
calculations. That is why the analysis of smart contracts is an essential part of the development of
any decentralized application. Verification of smart contracts allows developers to check the
correctness of their code and protect them from possible errors.

In this paper we will consider the analysis of smart contract code for the Algorand — a
high-performance blockchain platform with fast and cheap transactions, powered by its
proprietary Pure Proof-of-Stake (PPoS) consensus algorithm [4]. It supports smart contracts,
decentralized applications, and the issuance of digital assets. It uses its virtual machine Algorand
Virtual Machine (AVM). This blockchain supports smart contracts, decentralized applications, and
the issuance of digital assets. Algorand uses its native cryptocurrency Algo. Smart contracts for
the Algorand blockchain are written in the language that is called TEAL (Transaction Execution
Approval Language). Algorand ensures full participation, protection, and speed within a truly
decentralized network. This blockchain appeared relatively recently — in 2017 in Boston by MIT
professor and Turing Award winner Silvio Micali.

Algorand is a quite popular and fast-growing blockchain. However, since it is quite new,
there are a few smart contract code analysis tools for the Algorand platform blockchain compared
to other blockchain platforms such as Ethereum. Therefore, there is a need to research different
methods for verifying the TEAL code of smart contracts for Algorand.

The purpose of the work is to explore the possibilities of using insertional modeling to
verify the code of smart contracts in the TEAL language for the Algorand blockchain.

2 Overview of TEAL Code Analysis Tools

We review existing tools for analyzing the code of smart contracts on TEAL and the
opportunities that these tools present.

It should also be noted that TEAL is a stack-based language that runs inside Algorand
transactions for programming logic signatures and smart contracts [5]. It is an assembly-like
language that is processed by the Algorand Virtual Machine (AVM).

Next, we provide a brief overview of the tools that are used to verify and test programs
written in TEAL.

Graviton is a software toolkit for black-box testing of smart contracts written in TEAL
[6]. It is important to note that the main thing in smart contracts is the proof of assertions. These
assertions are essential to ensure that the contract behaves as expected and meets all required
conditions. TEAL Blackbox Testing allows developers to verify the correct execution of Algorand
smart contracts by writing assertions and analyzing the results with test runs.

Benefits of using Blackbox testing:
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It allows developers to assert that certain invariants hold over a large set of inputs,
which gives greater confidence that the TEAL programs and AVM smart contracts
work as designed.

It helps ensure that no regressions have occurred during tweaking, refactoring, or
optimizing the TEAL source code [7].

Tealer — TEAL static analyzer with a set of vulnerability detectors for fast contract
verification [8]. It analyzes the Teal program and creates its CFG (Control Flow Graph). The tool
comes with a set of vulnerability detectors and printers, which allow developers to review the
contracts code.

Tealer printers provide the following functionality:

print-cfg: export the CFG of the contract;
function-cfg: export the CFG of each subroutine in the contract;
call-graph: export the call-graph of the contract to a dot file [8].

Tealer also provides following detectors:

is-deletable: check if the stateful application can be deleted by sending an
DeleteApplication type application call;

is-updatable: check if the stateful application can be updated by sending an
UpdateApplication type application call;

unprotected-deletable: check if the stateful application can be deleted by anyone;
unprotected-updatable: check if the stateful application can be updated by anyone;
group-size-check: check missing GroupSize validation;

can-close-account: check missing AssetCloseTo field validation [9].

@algo-builder/runtime provides a TypeScript and JavaScript, lightweight runtime and
TEAL interpreter to test Algorand transactions, ASA, and Smart Contracts [10].
This tool consists of 4 main components:

Runtime: allows you to process a transaction or group of transactions and manage state;
AccountStore: represents an Alogrand compatible account, which stores all
account-related information like apps, assets, localState, globalState, etc;

Parser: parses TEAL code and returns a list of opcodes which are executable by the
Interpreter;

Interpreter: executes the list of opcodes returned by the parser and updates Runtime
current transaction context after each opcode execution. At the end of execution, if the
execution stack contains a single non-zero uint64 element then the teal code is
approved, and current transaction context is committed [10].

Further in the work, we will describe in detail the features of writing smart contracts in
TEAL, as well as implement its verification using insertion modeling. This method will allow us
to analyze the smart contract for deadlocks, reachability, and non-deterministic behavior.

3

Methodology and Tools

In this work, we will look at the process of creating a smart contract for the Algorand
blockchain using the TEAL language. The life cycle of smart contract development is presented

on Fig. 1.

In this work we will consider the process of creating a smart contract, as well as its
verification.

39


https://scale-it.github.io/algo-builder/api/runtime/classes/accountstore.html

ISSN 1998-6939. Information Technologies in Education. 2023. Ne 2 (54)

Smart Contract
Reguirements

Design

L 4

Smart confract )
specification Verification

Programmed

Y

ﬁ Smart confract code

Fixing errors

—ﬁ Fixed

‘ Testing ‘

Tested

‘ Deployment ‘

¥

Blockchain

Fig. 1. Smart Contract lifecycle

The code of the developed smart contract will be verified using the algebraic approach,
which is implemented in the scope of the Insertion Modeling System (IMS) [11]. Insertion
modeling is the approach to modeling complex distributed systems based on the theory of
interaction of agents and environments. The insertion model of a system represents this system as
a composition of environment and agents inserted into it [12].

This approach differs in that it allows us to use concrete and symbolic modeling. A
concrete simulation is a type of simulation in which a model value is initialized to specific values.
In turn, this allows us to simulate the situation and make the visualization based on the results
obtained. Symbolic modeling, as opposed to concrete, is expressed using formulas. This approach
to modeling is more effective since it allows to cover all the states of the model as much as
possible, thereby more effectively test various properties of the model.

In addition, this approach was successfully tested for the study of formal models of legal
[13—14], for tokenomics models verification [15—17], and formal models of chemical interaction
[18].

Next, we will present our experience in the field of formal verification of smart contracts using
insertional modeling.

To create a smart contract model, we will use the Insertion Model Creator tool — the
platform for modeling of algebraic behavior [19]. The main functionality of the Insertion Model
Creator system, details of implementation of formal models and their analysis are described in
detail in the article [19].
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4 Development of smart contracts on TEAL

Algorand Smart Contracts (ASC1) are small programs that perform various functions on
the blockchain and operate at layer 1. TEAL programs are processed line by line, pushing and
popping values on the stack. TEAL supports a limited set of data types. These can be bytes or
unsigned 64-bit integers. TEAL provides a set of operators that operate on those values on the
stack [5]. TEAL has more limited potential functionality such as no support for recursive logic,
however, this makes smart contracts safer to write and execute.

Algorand supports two types of smart contracts: stateful and stateless (smart signatures).
Stateful smart contracts allow us to store data in global and local storage. Also, the contract code
1s stored on the blockchain network and can be viewed at any time. The smart contract itself, after
being deployed on the network, is called an application, and has its id.

As we already mentioned, TEAL is a stack-based language. This means that the program
processes all actions requested by the transaction from which it was called if and only if the last
value on the stack is 1. If so, the TEAL program returns true, and the transaction is processed. For
every other value left on the stack, false is returned and the transaction will fail [20].

Next, we give an example of the basic operations that TEAL allows us to perform. All of
this is a part of a smart contract.

Table Ne 1.
Examples of operation in TEAL language

Ne TEAL code snippet Description

1 byte "arg 1" Create variable and put in global storage
int0

app global put
2 byte "arg 2"
app_global get

Get variable from global storage

int 3
3 sum: Create branch and sum two variables.
byte "arg 1" In this example, two numbers are added. To do this,
app_global get we get them from the global state, then sum them up.
byte "arg 2" Further, the result is also saved in the global state.

app_global get
+

dup

store 1

byte "result"
load 1
app_global put

checking_branch:

byte "result"
app_global get
int 3

bnz branch 1

byte "result"
app_global get
int 3

>

bnz branch 2
bnz branch 2

Create branch with checking.

The transition between branches in the TEAL
program happens with the commands “bz”, “bnz” and
“b”.

In this case Operation “bnz target” — jump to
TARGET if the last element of the stack is non-zero.
We check the value of the global variable and,
depending on it, go to the corresponding branch
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5 mySub:

byte "loopVarl"
app_global get
int 1

J’_

dup

store 3

byte "loopVarl"
load 3

app_global put

retsub

myLoop 2:
int 0
loop:

callsub mySub

byte "loopVar2"
app_global get
int 1

_l’_

dup

byte "loopVar2"
load 4
app_global put
int 26

<=

bnz loop

The TEAL language on the Algorand blockchain does
not have direct support for loops such as “for” or
“while”. However, it is possible to emulate a loop
using the “callsub” construct and recursion.

In this example, “callsub” calls the mySub
subroutine, which represents one iteration of the loop.

store 4 // Increase the counter by 1

TEAL is a restricted computing language. It is designed to perform simple checks on the
status of a transaction, not complex calculations. Therefore, it is better to limit yourself to

calculations that can be performed in TEAL.

Each operation in the TEAL program has an associated cost that counts towards the total cost

of executing the program.

Next, we give an example of a smart contract written in TEAL, the code of which we will

analyze further:

#pragma version 3

// If app id == 0, must be
creation call

txn Application]D

int 0

bz not_creation

byte "TeamOneTotal"
int0
app_global put

byte "TeamTwoTotal"
int 0

42

app_global put

b done

not_creation:
txn OnCompletion
int UpdateApplication

bnz handle update

txn OnCompletion
int Optln

bnz handle_optin

txn OnCompletion
int NoOp

bnz handle noop

txn OnCompletion
int CloseOut

bnz handle closeout

txn OnCompletion
int DeleteApplication
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bnz handle_deleteapp

// Unexpected OnCompletion
value should be unreachable

1T

handle optin:

txn NumAppArgs
int 1

>=

assert

txna ApplicationArgs 0
byte "TeamOne"

bnz TeamOne_Optin

txna ApplicationArgs 0
byte "TeamTwo"

bnz TeamTwo_Optin
err

TeamOne_Optin:

int 0

byte "BidSum"

txna ApplicationArgs 1
app_local put

byte "TeamOneTotal"
skipO:

// Increment the state
dup

app_global get

int 0

byte "BidSum"
app_local get

btoi

+

dup

store 2

byte "TeamOneTotal"
load 2

app_global put

b done

TeamTwo_Optin:

int 0

byte "BidSum"

txna ApplicationArgs 1
app_local put

byte "TeamTwoTotal"
skipl:

// Add bet amount to total
dup

app_global get

int 0

byte "BidSum"
app_local get

btoi

+

dup
store 2

byte "TeamTwoTotal"
load 2

app_global put

b done

handle noop:
b done

handle closeout:
b done

handle update:
txn Sender
global CreatorAddress

bz failed

handle deleteapp:
txn Sender
global CreatorAddress

bz failed

failed:
int 0
return

done:
int 1
return

In this example, the smart contract allows users to place bets on one of the teams by sending
a transaction to the contract with the bet amount as an argument in the transaction call. The
contract stores the user's bet in the local state and the total bet for each team in the global state.

Smart contract calls are implemented using ApplicationCall transactions. There are several
types of these transactions: NoOp, Optln, DeleteApplication, UpdateApplication, CloseOut and
ClearState. In our contract, we check the transaction type and jump to the appropriate branch
depending on the type.

Next, we present the Control-flow graph (Fig. 2) for this contract created with the Tealer tool
described in the previous part. CFG provides a visual representation of the control flow within a
smart contract. This can be useful for developers to understand the logical flow of a program and
identify potential problems or vulnerabilities. In the context of smart contracts on the Algorand
blockchain, CFG can be useful for decomposing and analyzing the logical structures of smart
contracts.

In the picture Fig. 2, we can see the transition between the branches of the program. This
helps define the structure of the smart contract and the relationships between the different parts
of the code.
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// block_id — 0; cost — 5

1. #pragma version 3

/# ApplicationID is 0 in Creation Tx
//Ifappid . must be creation call
3. n ApplicationID

4. i 0

5

6. bz not_creation

T
\

\

¥

J/ block_id = 2 cost =5

18 nol_creation:

19. txn OnCompletion

20. it UpdareApplication|

21 =

22. bnz handle_update

L 1
¥ block_id = 1; cost =

8. byte "TeamOneTotal"

3; cost =

1/ block_i

9.int 0

24. txn OnCompletion

10. app_global_put

25 int Optln

12 byte "TeamTwoTotal"
13, i1 0

26.

27. bz handle_optin
1

14.app_global put

/ 16. b done
v
# block_id - 8 cost— 9
‘4: 48. handle_optin:
49. X Nu rg:
#/ block_id - 4: cost — =
30, int 1
29. txn OnCompletion
51.>=

30. int NoOp
3 —

assert

54. txna ApplicationArgs 0

32, bnz handle_noop

35 byle "TeamOne"
/ o

57. buz TeamOne_Optin

3

‘f. // block_id = 11; cost — 6
// block_Id — 5; cost — // Dlock_1d — 2; cost— 4 66. TeamOne Optin:
34. txn OnCompletion. 59. rena Applicationargs 0| |[67. inro
35. int CloseOut 60. byte "TeamTwo" G8. byle "BidSum"
36— 61— 9. txna ApplicationArgs 1
37. bnz handle_closeout! 62. bnz TeamTwo_Optin 70. app_local_put

byte "TeamOneTotal"

1 2

- J 1 block_1d - 13; cost - 6
[/ block id = 17; cost = 5
/ Dlock_id = 6; cost = 4 ¥ 92, TeamTwo_Optia: \
124, handle_update: —
40. txn OnCompletion ! block_id = 16: cost = 93.int 0
125. txn Sender
41. int DeleteApplication 121. handle_closeont: 94. byte "BidSum"
126. global CreatorAddress| =
42. = 122. b done 95. txna Applicati 5 1
127
43. bnz handle_deletea 96. app_local_put
128. bz failed = o bh et 2
98. byte "TeamTwoTotal"
/7 block_id = 14; cost = 14]| [/ block_id = 12; cost = 1.
99. skipl 73. skip0:
Add bet amount to total /f Increment the state
102. dup 76. dup
103. app_global_get app_global_get
// block id - 18; cost - 5 104, int 0 78 int 0
130. handle_delereapp: ¥ 105, byte "BidSum” 79. byte "BidSum"
= /i block_id = 7; cos / block_id — 15; cost —
131. txn Sender = 106 80. app_local_get
U - . 118. handle_noop -
32, global Cremmornaden| ||/ Unespecied OnCompletion value. should be unreachable 07 81 broi
46. et 119. b done =
133, = 108, 82.+
134. bz failed 109. dup 83. dup
F 110. store 2 &4, store 2
| 112. byle "TeamTwoTotal” §6. byte "TeamOneTotal"
|
| 113, load 2 87, load 2
| 114, spp_global_put 55, app._global_put
‘ 116. b done 90. b done
|
i1 block_id = 19; cost = I/ block_id = 20; cost =
136. failed: 140. done:
137. int 0 141, int |
138. return 142, rerurm

Fig. 2. CFG for the smart contract
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5 Ouwur approach to smart contract analysis

We propose to consider the process of smart contracts verification using the algebraic
approach, which is implemented in the scope of the Insertion Modeling System (IMS) [11].

Below is the interface of the Insertion Model Creator (Fig. 3) — a system that can be used
for thorough analysis of smart contracts and checking them for vulnerabilities and correct
execution.

- [ protacol w x| behavior
Axioms
< OptinTransaction ' x UpdateAplica » | TextView StartPoint x
Goals e STETOTT 0= (
Safets diti (CreateAplication(sc) + !CreateAplication(sc));
afety conditions [ (NewTransaction(Yes) . CHOOSING_TRANSACTION_TYPE + !NewTransaction(Yes) . EndPoint)
)

Macros ]

1 ‘ /*Exist(t:Team, bid:real)*/ CHOOSING_TRANSACTION_TYPE = (
Basic protocols | 4 (ChoosingTypeTransaction(OptIn) . OptIn_beh «

N { ChoosingTypeTransaction(NoOp) . NoOp beh +

| ChoosingTypeTransaction | ChoosingTypeTransaction({UpdateAplication) . UpdateAplication_be +

) i ChoosingTypeTransaction(Close) . Closé_beh +

5| CloseAplication f SmartContract ChoosingTypeTransaction(Delete) . Delete beh

b Environment env )

5 ).

| OptIn_beh = (

% CreateAplication

=] DeleteAplication (OptInTransaction(teanl, 10) + OptInTransaction(tean2, 11));

= 1 (NewTransaction{Yes) . CHOOSING_TRANSACTION_TYPE + NewTransaction(Ne) . EndPoint);
| Error | < FO<bid<=10"/ (EndPoint)

" 1 )
| NewTransaction

. - Delete_beh = (DeleteAplication),
|=| OptinTransaction
Close_beh=( CloseAplication(team1) + CloseAplication(tean2)),
=| Updateaplication sc.BidSum = bid; I — —
j team Total(t)=teamTotal(t) +bid UpdateAplication_be = (UpdateAplication(teanl) + UpdateAplication(tean2)),
Behavior t
: NoOp_beh=(Error),
= StartPoint S ) ) EndPoint = (Delta)
Events Initial Environment s x| console
Minimized windows Initial Environment  x sC  x SmartCot » | Console Find Debug
sc.id==0 &%
TRAGERESULT o Bd5en == 0 & RN
. - (sc.BidSun) == 11 4&
(TT:Q;ZS Continue: teanTotal((tean2)) == 11 &4
) Della teanTotal((tean1)) == 40 8&
(sc.transaction) == (Yes) &&
(sc.typeTransaction) == (OptIn) 8%

(sc.id) = 1

Fig. 3. Model Creator

The combination of the language of actions and the algebra of behavior [21] allows us to
develop a formal model for a smart contract written in any programming language and of any
complexity.

In the course of work, we developed a formal model of a smart contract, described in the
previous section. The process of creating a model consists of the following stages:
definition and description of the main agents of the model;

e description of the key attributes of the selected agents;
e description of the basic protocols of the model;
e design of agent behavior.

In algebraic form the SmartContract and SC owner (smart contract creator) agents can be
represented as follows:

Owner: obj (

id: int,
wallet: hash
)I

The Owner agent attributes:
e id: unique identifier of the smart contract creator;
e wallet: wallet address of the smart contract creator.
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SmartContract: obj (
id: int,
owner: Owner,
typeTransaction: TypeTransaction,
bidSum: real,

The SmartContract agent attributes:

e id — a unique identifier that is assigned to the application after deployment on the
Algorand blockchain.

e typeTransaction is an attribute of TypeTransaction type, which shows
ApplicationCall transactions type (NoOp, Optln, etc).

e bidSum — the sum of bets for a certain team.

ApplicationCall transactions in Teal code can be of five types:
- NoOp

- Optln

- UpdateApplication

- CloseOut

- DeleteApplication

- ClearState

This can be represented in the insertional modeling as follows:

TypeTransaction: (NoOp, OptIn, Updatelfpplication, CloseOut,
DeleteApplication, ClearState) ;

One of the common vulnerabilities in TEAL smart contracts is Missing Access Control
when smart contract code does not contain checks for application calls such as
UpdateApplication and DeleteApplication. To ensure that this condition is not met in our smart
contract, Safety Condition is used.

This vulnerability can be expressed using Safety Conditions as follows:

Safety condition:
deleteSmartContract (team) {

(sc.typeTransaction == UpdateApplication || sc.typeTransaction ==
DeleteApplication) &&
sc.owner.wallet == team.wallet

The interaction between agents and Environment is performed by the Basic Protocols.

Each basic protocol is a Hoare triple a —< P > 3, where P is a process, o and  are the
precondition and postcondition of the process P, correspondingly. a and B are represented by the
logical expressions of the basic language and define conditions on the set of states of the system.
You can learn more about the syntax of the action language in the following works [22].

Below is a formalization of the action of the user's bet on the selected team in the MSC
format (Fig. 4).
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Params: rec, bid
Description: Optin - Transaction
lil (. -+

SmartContract
SC

Environment env

bid = 0

sc.BidSum = bid;
teamTotal(rec)=teamTotal(rec)+bid

Fig. 4 Action for Optln transaction

Attributes of the OptInTransaction protocol:
e BidSum — the size of the bet placed by the user on the team;
e teamTotal — total amount of bets placed on the team.

The protocol accepts two parameters:
e rec — the team being bet on;
e bid — the size of the bet.

The specification of the sequence of actions in the smart contract code can be represented
using behavior algebra code. Below we provide an example of the Algebra of behavior code
snippet which describes the creation of an application and the specification of transactions
regarding their types Let's look at it in more detail:

BO = (

(CreateApplication(sc) + !CreateApplication(sc));

(NewTransaction(Yes) . CHOOSING TRANSACTION TYPE + !NewTransaction(Yes).
EndPoint)

) I’

The first action CreateApplication(sc) is to specify the process for creating an
application. If the application was previously created, then its id is different from 0. Next, if the
creation of a new transaction NewTransaction (Yes) is initiated, we proceed to the process of
choosing the type of transaction CHOOSING TRANSACTION TYPE. For instance, DeleteApplication
transaction ChoosingTypeTransaction (Delete) calls the process of removing the application
from the network Delete beh. EndPoint this action is the termination of the model. Next, we

consider five alternatives with transaction types. Below is the behavior algebra code in insertion
modeling system syntax:

CHOOSING TRANSACTION TYPE (

(ChoosingTypeTransaction (OptIn) . OptIn beh +
ChoosingTypeTransaction (NoOp) . NoOp beh +
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ChoosingTypeTransaction
ChoosingTypeTransaction
ChoosingTypeTransaction
ChoosingTypeTransaction
)

),

UpdateApplication) . UpdateApplication beh +
CloseOut) . CloseOut beh +
DeleteApplication) . DeleteApplication beh+
ClearState) . ClearState beh+

—~ o~ o~ —~

Also give an example of the Algebra of behavior code for Optln transaction. Accounts
use this transaction to begin participating in the smart contract. Participation enables local
storage usage.

OptIn beh = (
(OptInTransaction(teaml, 10) + OptInTransaction(team2, 11));
(NewTransaction(Yes) . CHOOSING TRANSACTION TYPE +
NewTransaction (No) . EndPoint
)i
(EndPoint)

),

OptInTransaction(teaml, 10)is a function to which we pass as parameters the Team on
which the user bets and the amount of the bet. Next, in this function, we update the local state of
the smart contract (the size of the user's bet) and the global state, which stores the total amount of
the bet for this team.

The behavioral algebra constants include successful completion — A (Delta),
indeterminate behavior —L, and deadlocked behavior — 0, which is a neutral element of the
non-deterministic choice. Fig. 3 shows that the model reaches the delta state, which can indicate
that the launch of the developed model has been completed successfully. This means that there
are no deadlocks in the smart contract code. It can be confirmed by a fragment of the trace.

This trace fragment describes the values of environment variables and agents in the final
state — Delta. Below are the results of the symbolic simulation:

(sc.BidSum) == 11 &&
teamTotal ( (team2)) == 11 &&
teamTotal ( (teaml)) == 40 &&
(sc.typeTransaction) == (OptIn) &&
(sc.id) ==

Here we see that the smart contract has been created, with id 1. Bets have been placed. So
for the first team, the sum of bets is 11, and for Team2 — 40.

Thus, in the course of our work we:

e created a formal model of the smart contract using an insertion modeling system;

e verified that there are no deadlocks in the smart contract code;

e formalized the most common vulnerability in TEAL smart contracts using Safety
Condition.

Described approach allows us to analyze the smart contract code for the presence of
deadlocks, livelocks, reachability, and non-deterministic behavior.

As mentioned earlier, an important part of smart contract verification is proving
assertions. Insertion modeling also allows us to test assertions in smart contract code using both
concrete and symbolic values. This makes formal verification a more effective method of
ensuring the correct execution of a smart contract than regular testing techniques.

6 Conclusion

This paper discusses the possibilities of using insertional modeling to analyze smart
contract code for the Algorand blockchain. Smart contracts for this blockchain are developed
using the TEAL language. We have provided an overview of the tools that allow us to verify
TEAL smart contracts and analyzed the capabilities that each of them provides. We described the
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features of TEAL and the principles of its operation. We also gave examples of the basic
operations that this language allows us to perform.

In this paper, we also propose our smart contract verification method. It consists in using
the algebraic approach, which is implemented in the scope of the insertion modeling system
(IMS) to analyze smart contract code. Using this method, we can analyze a smart contract for
properties like deadlocks, livelocks, reachability, and non-deterministic behavior. It is also
possible to test assertions in the smart contract code.

In the course of further research, it is planned to formalize known vulnerabilities in the
form of templates using the insertion modeling system. The translator will be developed to
automatically translate smart contract code into a model in insertion modeling syntax. Further,
thanks to the built-in matching algorithms, we will be able to prove the reachability of
vulnerability patterns on a set of smart contract actions. This will make it possible to further
develop software tools that can automatically analyze the code of smart contracts and detect
vulnerabilities.
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AJTEBPATYHMM IIJIXIJ 10 AHAJI3Y CMAPT-KOHTPAKTIB HA TEAL

bnokyeiilH Ta CcMapT-KOHTPakTH 3MIHWIM CydaCHHW CBIT. BOHM jomomararoTh
3abe3neynTH O€3MeKy Ta JOBIpy A0 TpaH3akKIii, PeBONIOUIOHI3YIOTh (iHAHCH, JIOTICTHKY,
OXOpPOHY 3I0pOB’si Ta Oararo iHmMX ramry3eil. CMapT-KOHTPAKTH 3aCHOBaHI Ha MPOTPAMHOMY
KOJIi, TOMY MOXYTh MICTUTH TIOMHJIKH, SIKi TPU3BOASATH 10 HEKOPEKTHOTO BUKOHAHHS KOHTPAKTY.
Ockinbku cepa BUKOPUCTAHHS CMApT-KOHTPAKTIB YacTO MOB’s3aHa 3 (iHAHCAMH, IiHA TaKUX
IOMHWJIOK MOYKE OyTH JIOCUTH BUCOKOI0. KpiM TOTO, MOMHIIKM B CMapT-KOHTpAKTaX, sIKi BKe Oyin
HAJIICTaHI B MEPEXKy, HEMOXJIMBO BHUIIPABUTH 4Yepe3 HE3MIHHY Mpupoay OiokueliHa. Lo
npoOieMy MOXHA BUPILIMTH 32 JOMOMOTOI0 BepuQiKallii Koy CMapT-KOHTPAKTY, SIKAH JT03BOJISIE
PO3pOOHHMKAM TIEPEBIPUTH MPABHIIBHICTD CBOTO KOIY Ta 3aXMCTUTH HOTO BiJl MOYKJIMBUX TOMUJIOK
1 Bpa3nmMBOCTEH.

VY 1i#i cTarTi IPOMOHYETHCS BUKOPHUCTAHHSI 1HCEPIITHOTO MOACITIOBAHHS JUTsl BepHQiKaiii
KOy CMapT-KOHTpakTy st Omokueiiny Algorand. Lleit 610k4eiiH € ogHUM 13 HAWTIBUAIMINX Ta
HEZOPOTUX OJIOKYCHHIB, SKHH Ma€ PO3IMMPEHI MOMJIMBOCTI CMapT-KOHTPAKTIB 13 HU3BKOIO
KoMiciero 3a TpaH3akmii. MoBa, Sika BUKOPHCTOBYETHCS UII CTBOPEHHS CMapT-KOHTPAKTIiB B
Algorand, Ha3zuBaetbest Transaction Execution Approval Language (TEAL).

VY miif poGOTI MM pPO3MISAAAEMO HasBHI IHCTpyMEHTH ajisi mepeBipku komy TEAL i
OTIMCYEMO MOKJIMBOCTI, sIKi Hajae kokeH 3 Hux. Cepen mmx iHCTpymeHTiB — Graviton, Tealer,
Algo Builder/runtime. ¥ wniii crarti Mu onucyemo ocobmmBocti MoBu TEAL, a Tako HaBOIUMO
NPUKJIAIA HAITMCAHHS CMApT-KOHTPAKTY 3 11 BAKOPUCTAHHSIM.
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Mu nporoHyeMO BIIaCHY METOIMKY BepH]ikalii CTBOPEHOro cMapT-KOHTpakTy. Bin
HOJISiTa€ Y BUKOPUCTAHHI aireOpaidHOro MigXOdy, SKUHA peasli3oBaHO B paMKaxX CHCTEMH
1HCepLIHOTO MOJIENIOBAHHS JJISl MEPEeBIPKU KOIY CMApT-KOHTPAKTy. Takuil miaXxiA JO3BOIUTH
HaM T[IEPEBIPUTH KOJ CMAapT-KOHTPAKTy Ha JOCSKHICTh 1 HAsIBHICTh B3a€MOOJIOKYyBaHb Ta
HE/IeTePMiHI3MiB.

KutouoBi caoBa: OnokueitH, cmapt-koHTpaktu, TEAL, iHcepiliiiHe MOaETIOBaHHS,
anreOpaiyHe mporpamyBaHH:, BepHupikaiis
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The article scientifically researches the theoretical, methodological, and analytical
aspects of the quality of education in distance learning using ICT. Attention was drawn to such
aspects as the low level of awareness of ICT, the transition to mixed learning, the availability of
distance courses on distance learning platforms in Ukraine, the unsatisfactory quality of
distance courses. The essence of distance learning is summarized, and the features of distance
learning of students in the field of knowledge "Information Technologies" are given. The
problems arising during distance learning in the knowledge "Information technologies"” field
have been identified. The quality of distance education and the role of ICT in providing it are
described. A descriptive model of the quality of distance education using ICT in the field of
knowledge "Information Technologies" is proposed. An expert study was conducted on the
quality of education at the university on the example of the Lutsk National Technical University,
the use of learning platforms, and types of ICT, a comparison was made with all-Ukrainian
trends. The results of the survey and their analysis are presented. It is proposed to use mixed and
distance (synchronous) forms of education. It has been established that the key component of
quality distance education is the constant monitoring of processes and the development of NPPs,
which are ready to convey explicit and implicit knowledge to students. This will be facilitated by
a descriptive model of the quality of distance learning using ICT, which has three stages:
description and characterization of the external environment, implementation of the model itself,
and constant monitoring of goal achievement.

Keywords: distance education, quality of education, ICT, modeling, digital skills,
descriptive model

1. Introduction

Global informatization of society is one of the main trends in the development of
humanity in the 21st century. One of the promising directions of the development of modern
education is the use of distance learning technologies, which are designed to meet the
requirements of the new educational paradigm of the information society, namely: the
implementation of mass education for all categories of the population regardless of their place of
residence, support of open, person-oriented and continuous learning of a person throughout his
life, improvement of professional training in institutions of higher education by meeting various
needs of applicants. Education should become a social institution that can provide a person with
various services, in particular, obtaining postgraduate and additional education, which allows
continuous learning. This process is impossible without the introduction of distance learning in
the educational institutions of Ukraine. There is a need to form a typical model for the
implementation of distance learning in ICT, which would contribute to the quality of education.
Ensuring the socio-political and socio-economic development of the country is possible only if
there is an adequate level of quality of higher education. Nowadays, interactive distance learning
technologies are becoming more and more popular, the use of which makes it possible to
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eliminate the problem of the lack of live contact between teachers and students. The basis of
these technologies is the intensive and controlled independent work of students who can study in
a place convenient for them, according to an agreed schedule, under the guidance of
teachers-mentors, without visiting educational institutions. The main technologies with which
the participants of the educational process can communicate remotely based on the educational
platform are Moodle, e-mail, messengers (Viber, Telegram), video conferences (Zoom, Google
Meet, Skype), and the free service for distance learning Google Classroom. For distance
learning, the following rules must be followed: appropriateness of reading materials and
assignments, technological tools, teacher feedback/feedback and communication with the
teacher, course organization, clarity of goals and requirements, and content format. The main
task of using ICT in an educational institution is to create the most favorable conditions for those
who study, obtain higher education, prepare for admission to educational institutions, improve
their qualifications, and retrain personnel based on the introduction of the latest information,
communication, and psychological-pedagogical learning technologies. The strategic goal of the
implementation of information and communication technologies in an educational institution is
the implementation of distance learning as a full-fledged form of obtaining higher education.

The purpose of this research is to summarize approaches to the quality of distance
learning in the field of knowledge "Information Technologies" and to develop a descriptive
model of distance learning in Ukraine. Based on the goal set in the work, the following main
tasks will be performed:

l. Summarize existing theoretical approaches to distance learning in Ukraine.

2. To highlight the main problems of distance learning, which lead to the
deterioration of the quality of education.

3. Investigate the role of ICT in ensuring the quality of distance learning.

4. Build a descriptive model of the quality of distance education using ICT in the

field of knowledge "Information technologies"

The essence of distance learning

Distance education appeared in Europe in the 19th century. as "correspondence learning",
i.e. "distance learning". In the 20s of the XX century in Ukraine, a different type of
correspondence education emerged — correspondence education, which was widely used in
educational institutions of various types. In 1982, at an international conference in Canada, the
term "correspondence education" was changed to the term "distance education". It should be
noted that correspondence education is often equated with distance learning, in which
information and communication technologies are used. On the other hand, the use of these
technologies for any form of education is also equated with distance learning. It should be
recognized that correspondence and distance forms of education have one common feature: in
both cases, the teacher and the student are at a distance. Everything else, in particular the
organization of educational and methodical support, its selection, structuring, organization of the
educational process, and even control, are carried out in fundamentally different ways. Distance
education has acquired its specificity, which is based on the principles of the possibility of
choosing general educational institutions, academic disciplines, teaching staff, and receiving
continuous education regardless of time and place of stay. Some functions of both the teacher
and the student are changing. For teachers, organizational and educational skills are strengthened
and the communicative component is reduced, and training is carried out in various forms
(classroom, evening, extracurricular, etc.). Students get access to information support at a time
convenient for them and save it, making it more productive. This provides an opportunity to get
an education in a shorter period compared to studying in a traditional form.

B. Holmberg [1] and O. Simpson [2] write that distance learning is "a new specific form
of learning that involves the use of certain approaches, methods, didactic means of interaction
between the teacher and students." Considerable attention to the quality of distance education is
due to its direct connection with the phenomenon of the standard of living of the population.
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There is a direct relationship between investment in a person's education and his level of
well-being (according to the theory of human capital by T. Schulz and H. Becker), and the
content of human capital is determined by the growth rates of well-being depending on the level
of education, the dependence between unemployment levels, a person's age and his education (
amount of knowledge, abilities, skills, and qualifications), as well as the relationship between a
person's giftedness and the level of his education, etc.[3]. Recently, the problems of distance
education and ensuring its quality have become increasingly relevant and attract the attention of
both foreign and domestic scientists. The problem of the quality of higher education given its
significance, which is due to a direct connection with the phenomenon of the quality of life of
the population, was developed by T. Schultz and G. Becker in 1964 [3].

Note that together with the implementation of distance education, electronic education or
e-education (similar to e-society, e-government, etc.) is used as a type of distance education, in
which participants and organizers of the educational process use electronic transport systems for
the delivery of educational materials and other information objects, Internet/Intranet computer
networks, media-learning tools and information and communication technologies (ICT).

The emergence of e-education caused the creation and use of special software tools for
e-distance learning information systems to improve the conditions of subject-subject interaction
during training. Information systems made it possible to support the educational process due to
the expansion of the possibility of using software, using the information field with the ability to
receive educational information, store it and process it.

Distance education has been introduced in Ukraine since 2000. It is regulated by the
Concept of the Development of Distance Education in Ukraine and the Regulations on Distance
Education of the MON of Ukraine [4], [5].

Distance education in the world has new features — switching attention to innovation,
which can ensure profitability for educational institutions, and create easy access to ICT.
However, open and distance education has a strong history of being an education for those who
would not otherwise have access to education. There is a risk that these values and visions may
become secondary or de-prioritized as the world moves to online education. Fifty years ago,
distance education was transformed with the beginning of the open university movement. This
transformation was based on the values and vision of educators. These values and visions should
be as important as the policy environment, demand, and ICT access for open and distance
education in the digital age [5], [6].

Distance education has existed for many years, mainly in the form of correspondence
education. The nature of distance learning varies from country to country for reasons related to
geography, culture, history, and available technological capabilities. In all cases, however,
students are separated either by time, location, or physical proximity from the institutions and
teachers who offer the training. Twenty-first-century distance learning is an electronic,
synchronous or asynchronous, and Internet-based enterprise [7].

For the successful implementation of distance education, it is recommended to improve
information filters, visualization tools, and personal assistance from information providers. In
addition, digital literacy courses should be used to improve digital reading skills, taking into
account emotional factors [8].

1.1.  Quality of distance education

In the context of distance education, the most problematic issue is determining its quality.
Therefore, the majority of modern methodologies for assessing the quality of life of the
population provide "the need for examination of the quality of education with the subsequent use
of the obtained indicator at the level of one of the components of the final result. For example,
the methodologies for calculating the quality (level) of life of many international institutions (the
Organization for Economic Cooperation and Development, the European Fund for the
Improvement of Living and Working Conditions, the European Committee for Statistical
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Systems, the United Nations, etc.) provide for the assessment of the quality of education at the
level of one of the integral components of the final result" [9], [10], [11], [12], [13], [14], [15].
According to the results of the first nationwide study of the level of digital skills in 2019,

53% of the population of Ukraine had digital skills below the "basic level" mark (according to
the methodology for assessing digital skills used by the European Commission). A follow-up
survey in 2021 showed a gradual increase in digital skills. Thus, the share of Ukrainians whose
digital skills are below the "basic level" mark decreased by 5.2% or by 1.42 million people and
currently amounts to 47.8%. At the same time, the share of Ukrainians who do not have any
digital skills ("No skills") decreased by 4% or by 1.09 million people. What are the specifics of
digital skills? Communication and information skills remain more developed since 2019. 79.2%
Communication skills — a level above basic skills 78.9% Information skills — a level above basic
skills At the same time, the following remain “slumping”: 55.8% Skills for solving life problems
— a level above basic skills 36.8% Skills creating digital content is a level above basic skills
(Ministry of Digital Transformation https://osvita.diia.gov.ua/research).

Map of digital skills of Ukraine*
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Fig 1. Map of digital skills of Ukraine
*Source: [16].

The quality of distance learning depends on access to the Internet (Fig. 2). According to
the Ministry of Digital Transformation, 91.8% of users have access to the Internet. But only
59.9% of users use the Internet at work or the place of study, that is, it is necessary to expand
Internet access points in educational institutions, including in institutions of higher education. In
public places, only 53.7% of users use the Internet.
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Also, the Ministry of Education and Science of Ukraine defined the issue of the quality of
education at the priority level, which should take place in the following directions:

1. Adherence to European standards in higher education development.

2. Awareness of new understanding of quality assurance content and procedures.

3. Implementation of the directions of higher education reform approved by the
government; improvement of the quality assurance system [17].

These directions are revealed through the prism of the development of higher education
in the countries of the European Union:

1. Prevention of mismatch of competencies acquired during education with the needs of
the future.

2. Creation of comprehensive systems of higher education.

3. Ensuring the contribution of higher education institutions to the innovative economy.

4. Support highly efficient and productive systems of higher education.

In addition, they correspond to the acquisition of such competencies, which the EU
defines as the most important for the development of higher education:

1. High-level digital competencies.

2. Autonomy.

3. Critical thinking, ability to solve problems.

1.1.1. The role of ICT in ensuring the quality of education

The ability of ICT to ensure the quality of the obtained education is carried out through
the determination of the economic effect; communication risks; content of the quality assessment
system and technologies of its use, etc. Evaluation of educational communication of the quality
of education obtained with the help of ICT was actualized at the level of distance education since
it is this form of acquiring professional knowledge that makes the most extensive use of ICT
capabilities for receiving/transmitting educational information. Among the advantages of
distance education are defined:

1. The freedom of the student of higher education in choosing the pace of assimilation of
educational material,
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2. Opportunities to obtain higher education in those higher education institutions, in
which studying within the traditional forms of organization of the educational process for a
specific person is impossible.

3. Ability to study at a convenient time,

4. The ability to influence the configuration of the educational program and reduce the
risk of prejudice on the part of subjects of educational communication.

Disadvantages of the distance form of education are pointed out

1. At the level of a higher education applicant: (individual, socio-psychological, and
physiological characteristics of a person and qualitative characteristics of his work
opportunities).

2. At the organizational and methodical level of the implementation of the educational
program (impossibility to timely correct erroneous actions of the student of higher education).

We would like to emphasize that in terms of content, distance education provides an
opportunity to realize the potential of the state of freedom, and with a competent organization of
the educational process and the availability of appropriate educational materials, the
effectiveness of distance education is comparable to the effectiveness of full-time education, all
other things being equal.

There are many aspects of a distance learning system to ensure the success of an online
program — student, content, faculty, program, infrastructure, and human resources. Improving the
quality of distance learning is possible if reading materials and assignments are appropriate;
technological tools; teacher feedback/feedback and communication with the teacher; course
organization; clarity of goals and requirements; content format.

Without high-quality distance learning, building a modern system of continuous learning
is impossible. The quality of education consists of the compliance of the knowledge and skills of
the graduates of the educational institution with the requirements arising from the labor market.
The ability of ICT to ensure the quality of education is carried out through the determination of
the economic effect, communication risks, the content of the quality assessment system, and the
technologies of its use, etc. At the same time, the assessment of the quality of distance education
in everything should be close to the assessment of the quality of traditional full-time or part-time
education and should meet the same requirements. This can be done through the identification of
factors (system elements), managing which it is possible to ensure the necessary quality of
education and evaluate the indicators of the organization, process, and means of education.

1.1.2. The level of development of distance learning at LNTU

The Center for Social Expertise at the Institute of Sociology of the National Academy of
Sciences of Ukraine presented the results of the study "Access to education during the
restrictions of COVID-19". Accordingly, the main problems of distance learning are:

1. Limited access of students to computers - most families have two or three children, and
parents also work remotely.

2. Lack of modern mobile devices — mobile devices do not support a number of
applications that are required to perform technical tasks.

3. Poor internet connection quality — the internet connection is unstable and works with
interruptions during video conferencing.

4. The irregular working day of scientific and pedagogical workers — teachers must be on
call 7 days a week for 12 hours a day.

The research was conducted during January-February 2021 in 5 regions of Vinnytsia,
Dnipropetrovsk, Kherson, Chernihiv, Chernivtsi [18].

We conducted a scientific study among students and teachers of the Lutsk National
Technical University in the Volyn region regarding the problems of distance learning in technical
specialties. The survey was conducted at the Faculty of Transport and Mechanical Engineering,
Faculty of Customs Affairs, Materials, and Technologies, Faculty of Agricultural Technologies
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and Ecology, Faculty of Architecture, Construction, and Design. Distance learning is conducted
on the Moodle platform (table 1).

Table 1
Distance learning at the Lutsk National Technical University
in the field of knowledge "Information Technologies"”

Indicator 1 year 2 year 3 year 4 year 1 year of
master's
degree

Number of active distance 81 72 54 52 28

courses in the field of
knowledge "Information

technologies"

Software engineering 25 20 10 6 7
Computer Science 9 7 9 7 15
Computer Engineering 24 25 18 25 5
Cyber security 21 20 17 14 1
Information systems and 2 0 0 0
technologies

Number of educational 5 4 4 4 3

programs in the field of

"Information technologies"

Number of distance courses 16,2 18 13,5 13 9,3
in the field of "Information

technologies" per educational

program in the field of

"Information technologies"

The total number of active 265 210 192 226 138
distance courses in technical

specialties

The number of educational

programs in technical 20 20 20 20 19
specialties

The number of distance
courses for one educational
program in technical
specialties

Source: [19]

Table 1 shows that the largest number of distance courses were developed and
implemented in the first and second years in the field of "Information Technologies", and in
technical specialties in the first and fourth years. However, considering the number of distance
courses per educational program, this indicator is quite low. In the first year in the "Information
Technologies" field, it averages 16, in the second year 18, in the third year 13.5, in the fourth
year 13, and in the first year of the master's degree 9.3. According to technical specialties, this
indicator is on average equal to 53.6 for the 1st year, 42.3 for the 2nd year, 38.4 for the 3rd year,
46.6 for the 4th year, and 28.6 for the first year of the master's degree. This is a rather low
indicator, considering that the training plan for applicants includes 28-32 subjects for a
bachelor’s degree and 6 subjects for the 1st year of a master’s degree.

For the field of "Information technologies", a survey of 100 education seekers was
conducted on four questions:

the quality of teaching of scientific and pedagogical workers in points from 1 to 3. Where
1 — the student of education learned a lot, the material is logical and structured, 2 — the student of

53,6 42,3 38,4 46,6 28,6
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education deepened his knowledge, but did not expand it, 3 — the student of education did not
learn anything new;

problems with the Internet connection in points from 1 to 3. Where 1 is a good Internet
connection for the teacher and the student, 2 is an unstable Internet connection for either the
teacher or the student, 3 is problems with the Internet connection on both sides, classes were not
held through video conferences;

ease of use of the Moodle platform for learning in points from 1 to 3. Where 1 — the
Moodle platform is understandable for learning, everything is accessible and logical, 2 — there
were problems from the technical side regarding sending tasks for assessment, 3 — there were
problems both from the technical side and content;

the level of communication with the teacher in points from 1 to 3. Where 1 — the teacher
was always in touch, 2 — the teacher answered every other day, 3 — there was no communication
with the teacher;

the level of ICT use in classes in points from 1 to 3. Where 1 is a sufficient level, of new
programs and technologies, 2 — the teacher has only certain programs and technologies, and 3 —
the teacher is weakly oriented in ICT.

The work uses the method of expert evaluations [20][21][22]. The results of the study are
presented in the table. 2.

Table 2
Results of distance learning quality surveys at Lutsk National Technical University
in the field of knowledge "Information Technologies"

Indicator 1 2 3
m f m f m f

Teaching quality of scientific and

. 20 10 35 15 18 2
pedagogical teachers

Internet connection problems 14 12 10 22 20 22

Ease of use of the Mpodle platform for 18 19 16 20 15 12
learning

The level of communication with the 15 19 20 19 18 9
teacher

The level of ICT use in classes 16 15 19 22 18 10

In general 83 75 100 98 89 55

According to the results of the survey, it was established that the majority of male
students believe that they have deepened their acquired knowledge, but not expanded it, while
women are inclined to the fact that they have obtained an average level of knowledge. Most of
the men believe that they had an unstable internet connection with either the teacher or the
learner, while the women had problems with the internet connection on both sides, the classes
were not conducted via video conferencing. During the execution of tasks on the Moodle
platform, there were technical problems with sending tasks for assessment to both men and
women. The level of communication with the teacher was insufficient, as the answer did not
come immediately, but the next day for men and on average for women. In general, on average,
it can be stated that both men and women rated the quality of distance learning at 2 points, i.e. at
an average level.

This level requires the development of a descriptive model of the quality of education
using ICT.
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In general, a survey was conducted among students of the field of knowledge
"Information Technologies" of the Lutsk National Technical University regarding the types of
use of ICT (table 3).

Table 3
Types of use of ICT in the educational process among students of the field of knowledge
"Information Technologies" of the Lutsk National Technical University

Type of ICT Characteristic Types
Educational Communicate educational information, Interactive whiteboard, interactive
form knowledge, skills and abilities of tables, digital books, laptops,

educational or practical activities multimedia resources
Training Intended for consolidation of abilities Virtual  educational platforms,

and skills, repetition of learned material ~ educational robotics, virtual reality,
game consoles

Information- Information is communicated, the ability ~Educational platforms Moodle,
search and to systematize it is formed JavaScript, Python, EdEra,
reference Campaster, Coursera, EdX,
Udacity, Canvas Network, Udemy,
Prometheus, Future Learn,

OpenupEd, Inversity, Stanford
Open EdX, Codecademy, BYM,
Emeritus, ITVDN, Google

Classroom
Demonstration  Visualize objects being studied for the Means of  telecommunication
purpose of their research and study (video conferences Zoom, Google
Meet, forums)
Imitation Represent a certain aspect of reality for ~~ PhET  University of Colorado
studying its structural and functional Boulder
characteristics
Laboratory Enables to conduct of remote Figma, Boosta (SEO and link
experiments on real equipment building, SMM and targeting from
scratch, Fiverr for freelancers as
well Customer Care: Support
&Sales),
METANIT,- Cross-platform  IDE
(https://www.monodevelop.com/),
C# online compiler
(https://dotnetfiddle.net/)
Modeling Objects can be modeled to study them Creative Practice, Codecademy,
ITVDN, Figma, CISCO,
JavaScript,  Python,  Ligonom
Community, Visual Studio
Educational Create educational situations, the Codecademy, Ukrainian Global
games activity of which is implemented in a Faculty, Zooniverse, the portal of
game form the American Library Association

International Games Week, Fold.it,
Planet Hunters, The Games and
Gaming Round Table — GameRT,
Plagiar ism: Goblin  Threat
Plagiarism Game, LARP, Game
platforms  Cyberdura.  ASUV
"Slavutich"

Source: [23], [24]
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From Table 3, it can be concluded that the field of knowledge "Information

Technologies" uses many types of ICT. Most actively in education, teachers use educational,
information-search and reference, demonstration, laboratory, and simulation. Students study on
Moodle, Google Classroom, CISCO, METANIT, and Ligonom Community, MonoDevelop, and
Visual Studio platforms. Educational and gaming ICT and simulation are practically not used.
Because of the Lutsk National Technical University, a survey was conducted regarding distance
learning platforms (Table 4).

Table 4

Distance learning platforms

at the Lutsk National Technical University in 2020-2022

Distance learning platform 2022 2021 2020 %
Distance learning platforms are used to study
disciplines 1095 1250 870 25,86
Students on the knowledge base "Information
Technologies" 165 185 152 8,55
Moodle 414 813 653 -36,55
Google Clasroom 17 288 383 -95,56
Telegram 18 5 4 B3,5p.6.
Discord 1 0 0 100,00
Google meet 18 10 11 63,64
Viber 20 63 61 -67,16
Moodle, Zoom 300 100 26 B 10,5 p.0.
Zoom 300 100 26 B 10,5 p.0.
E-mail 0 13 9 -100,00
Moodle by knowledge base "Information
technologies" 62 120 114 -45,28
Google Classroom by knowledge base
"Information technologies" 3 43 67 -96,17
Discord by knowledge base "Information
technologies" 1 0 0 100,00

Source: [19]

According to the data in Table 4, it can be concluded that in 2020-2022 at the Lutsk

National Technical University, subjects were taught on Moodle and Zoom remote platforms.
Their use increased by 10.5 times during this period. In 2022, another Discord platform was
added. It is used by students in the field of knowledge "Information technologies". If we
compare distance education in Ukraine, the most common in 2020 is Viber, E-mail, Youtube,
School website, Classroom, and Zoom (fig. 3).
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Figure 3: Distance learning platforms in Ukraine, %
Source: [25]

Similarly, as in institutions of higher education, Classroom and Zoom remain popular
platforms for distance learning. However, most higher education institutions use Moodle.

1.1.3. Descriptive model of the quality of education using ICT

The results of the study of the quality of higher education using ICT made it possible to
form a descriptive model of the quality of education for universities in the field of knowledge
"Information technologies".

We will build a descriptive model according to the following stages.

Stage 1. Description and characterization of the external environment. Distance learning
has been introduced in Ukraine since 2004. However, due to the COVID-19 pandemic and the
war, it began to be actively used in 2019. In all regions of Ukraine, most educational institutions
use distance (synchronous) learning, except Luhansk and Cherkasy, where distance
(asynchronous) education prevails.

Since March 14, 2022, educational institutions have resumed the educational process as
much as possible in a distance form (81.9%) or, taking into account the peculiarities of the state
of the territory and the course of military operations, in a mixed (face-to-face) form (17.9%).
And the results of the survey confirm the ability of higher education institutions in the difficult
conditions of martial law to conduct the educational process in the usual forms, which were
successfully tested during 2020-2021 during the global COVID-19 pandemic (Table 5):
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Table 5
Distance learning platforms
at the Lutsk National Technical University in 2020-2022

Region Remotely Remotely Mixed Full-time
(asynchronously) (synchronously form training
)
Vinnytsia 3,3 92,9 1,9 1,9
Volyn 30,5 60,8 7,5 1,3
Dnipropetrovsk 8,0 84,2 4.8 3,0
Donetsk 20,0 74,3 2,9 2,9
Zhytomyr 9,2 82,1 7,7 1,0
Zakarpattia 5,0 92,2 1,5 1,3
Zaporizhzhia 16,2 33,9 49,0 0,9
Ivano-Frankivsk 5,2 93,1 0,7 0,9
Kyivska 8,6 87,5 2.3 1,7
Kirovohrad 6,1 87,2 5,3 1,3
Luhansk 66,7 333 0,0 0,0
Lviv 13,8 78,0 2,5 5,8
City Kyiv 10,7 86,3 2,2 0,9
Mykolayiv 3,1 82,8 14,1 0,0
Odesa 6,8 90,1 1,6 1,6
Poltava 12,7 57,4 28,1 1,8
Rivne 10,3 86,2 2,4 1,0
Sumy 29,7 57,7 11,8 0,9
Ternopil 6,3 87,3 4.2 2,2
Kharkiv 18,5 79,1 1,5 0,9
Kherson 40,3 493 5,2 5,2
Khmelnytsky 10,5 86,1 3,2 0,2
Cherkassy 0,3 99,2 0,0 0,5
Chernivtsi 43 87,3 7,5 0,9
Chernihiv 53,8 25,0 21,3 0,0

Source: [26]

So, as the results of the scientific research show, among the possible formats of
organization of the educational process by higher education institutions in the conditions of
martial law, priority is given to synchronous (74.9%), which allows to provide quick and direct
feedback and, of course, to achieve the desired results as efficiently as possible teaching.
Educational institutions that carry out educational activities in relatively safe territories or those
forced to change their actual location due to hostilities in 4 places of their location or temporary
occupation of the territory of Ukraine, could apply this regime. In those institutions that
continued to work in the territory of active hostilities (Luhansk, Chernihiv, Kherson, Sumy,
Kharkiv, Donetsk regions) despite their isolation, training was mainly asynchronous, which
made it possible to organize the work of the participants of the educational process according to
their own schedule in difficult conditions and at your own pace. At the same time, the
asynchronous mode requires applicants to have a fairly high level of self-discipline and a
developed ability to manage their time, which can be quite difficult, particularly in the absence
of previous experience in such work. Stage 2. Building a descriptive model of the quality of
higher education using ICT in the field of knowledge "Information Technologies" in Ukraine.
The quality of education is a priority in the activities of most educational institutions. Therefore,
distance learning should not impair the quality of education. This especially applies to training
specialists in the knowledge "Information technologies" field.
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Source: [25]

A-A1l — external information flows; B-B1 — internal information flows; C-C1 — the
organizational influence of the subject on the management object, F (x) — distance education
quality function, N — criterion value (acquiring competence, its training and use).

In the descriptive model of the quality of higher education using ICT in the field of
knowledge "Information Technologies" in Ukraine, it is important to highlight such features as
1) distance (asynchronous) or mixed form of education should be accompanied by constant
monitoring of knowledge and its training; 2) use of various learning platforms, programming
languages; 3) involvement of students in projects on the implementation of simple tasks of the
national or international level; 4) academic mobility; 5) restrictions on "rationality of behavior".

The criterion values for the performance of the function F(x) can be: 1) mastery of
cross-cutting skills, 2) development, interest in learning, psychological and physical comfort,
3) results of EBFF, 4) several completed team projects by students, 5) share of employment of
students in international IT companies.

Stage 3. Continuous quality monitoring using ICT in the field of knowledge "Information
technologies".

Conclusions. In the conditions of information oversaturation of the modern world, the
question of effective management of information, its transformation into a knowledge resource,
the use of which makes it possible to solve urgent social problems at a qualitatively new level, is
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gaining considerable relevance. Explicit knowledge and organization of its broadcast, providing
access to it are often obvious. In the case of explicit knowledge, it is most often about access to it
in the form of documents. More complex is the situation with the detection and circulation of
tacit knowledge, which can be demonstrated by action, but at the same time, it remains in a
non-verbal form. In this case, the initiator, organizer, and participant in the knowledge
management process cannot directly provide access to knowledge, since the latter has not yet
been formalized, and the bearer of this knowledge may not have identified its presence yet. So,
first of all, it is about the organization of an environment conducive to the identification of
implicit, informal, or undocumented knowledge. Distance education is such an environment,
especially with the use of ICT in the field of knowledge "Information Technologies". The ability
of ICT to ensure the quality of the obtained education is carried out through the determination of
the economic effect; communication risks; content of the quality assessment system and
technologies of its use, etc. In terms of content, distance education provides an opportunity to
realize the potential of the state of freedom, and with a competent organization of the educational
process and the availability of appropriate educational materials, the effectiveness of distance
education is comparable to the effectiveness of full-time education, other things being equal.

The results of research conducted on the quality of distance education allow us to state
that it needs the development of actions to improve it. The main problems are 1) a low level of
awareness of ICT and its use in the educational process; 2) expanding students' opportunities to
exercise their right to choose ICT during education, including simulation, modeling, education,
and gaming; 3) gradual transition to mixed education to control the quality of education; 3) a
small number of distance courses available on distance learning platforms in Ukraine, the most
common being Moodle, Youtube, Classroom, Teams, compared to the content of educational
programs; 4) the unsatisfactory quality of filling distance courses, which is associated with a lack
of time in the NPP and a lack of desire for professional growth and improvement; 5) advantage
in the use of such types of ICT as educational, information-search and reference, demonstration,
laboratory, and insufficient attention to simulation, modeling, educational and gaming.

The quality of distance education should be increased, relying on all types of ICT. This
can be done using a descriptive model of the quality of education. In the example of the field of
knowledge "Information technologies", a descriptive model was built, the implementation of
which has three stages: description and characterization of the external environment, a
descriptive model of the quality of higher education, and constant quality monitoring.
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Oxcana IToainkeBu4, Oena Ky3pmak

Jlyubkuii HanioHaJbLHUH TexHIYHUI yHiBepcuTeT, JIynbk, Ykpaina

SKICTb JUCTAHIIAHOI OCBITH 3 IKT: MOJEJIOBAHHSA
YKPATHCHKOT'O CIIEHAPIIO

VY cTaTTi AOCHIIKEHO TEOPETHKO-METOIONIOTIYHI Ta aHAIITUYHI aClIeKTH SIKOCTI OCBITH B
yMOBax AMCTAHLIMNHOTO HaBuaHHS 3 BukopucTaHHsaM IKT. 3BepHeHO yBary Ha Taki acleKTH, K
HU3bkHI piBeHb 00i3HaHocTi 3 IKT, mepexin Ha 3MiliaHe HaBYaHHS, KUTHKICTh JUCTAHIIIMHHUX
KypciB Ha IuiaTopMax IMCTAHIIMHOTO HaBYaHHS B YKpaiHi, He3a/10BlIbHA SKICTh HAallOBHEHHS
JTUCTAHIIMHUX KypCiB. VY3arajbHEHO CYTHICTh JUCTAHLIHHOTO HABYaHHSI Ta HaBEICHO
OCOOJIMBOCTI JTMCTAHI[IHHOTO HaBUaHHS CTYIACHTIB ramy3i 3HaHb «lH(opMaIiiiHi TEXHOJIOTI.
Busnaueno mnpobiemu, IO BHHMKAIOTh MiJ 4Yac AMCTAHIIMHOTO HaBYaHHS B rajy3i 3HaHb
«Iadpopmaniiini TexHonoriiy. OmmcaHo sKicTh aucTaHmiiHOi ocBith Ta pomb IKT y ii
3a0e3neyeHHl. 3anporoHOBAaHO OMKCOBY MOJIEIb SKOCTI AMCTAHIIMHOT OCBITH 3 BUKOPUCTAHHIM
IKT y ramy3i 3HaHb «lHpOpMamiitHi TexHomorii». [IpoBeneHo ekcrepTHe MOCTiHKEHHS SIKOCTI
OCBITH B YyHIBepcHTeTI Ha mpukiaal JIynpkoro HaIiOHaJILHOTO TEXHIYHOTO YHIBEPCHUTETY,
BUKOPDHCTAaHHS  HaBuanbHuUX  1wiatdopm, BumiB  IKT, 3milicHeHO  moOpiBHSHHSA 13
3araJlbHOyKpaiHCbKUMHM TpeHJamMu. HaBeleHo pe3ynbTaTd IMPOBEACHOIO ONUTYBaHHS Ta iX
aHasi3. 3amporOHOBAaHO BUKOPHUCTOBYBAaTH 3MIIIaHy Ta JIUCTAHLIWHY (CHHXPOHHY) (opMu
HaBYaHHA. BCTaHOBIEHO, MO0 KJIIOYOBMM KOMIIOHEHTOM $IKICHOI JAMCTAHIIMHOI OCBITH €
NOCTIHHUI MOHITOpUHT TpoueciB i po3Butok HIIII, siki ToTOBI JOHECTH SIBHI Ta HEsSBHI 3HAHHS
10 cTyaeHTiB. llpoMy chpustumMe ommcoBa MOJIENb SKOCTI JUCTaHLIMHOTO HABYaHHS 3
BukopuctanusaMm IKT, ska Mae Tpu eramu: OmMC i XapaKTEPHCTHKA 30BHIIIHBOTO CEPEIOBHIIA,
BIIPOBA/KEHHS CaMOi MOJIeNIl Ta HOCTIHHUI MOHITOPUHT JOCATHEHHS METH.

KuarouoBi ciioBa: mucranimiiiHa ocBita, sikicte ocBith, IKT, monmemroBanus, nudposi
HaBUYKH, OITUCOBA MOJIENb

Crarrs Hagiiinwia 1o pegaxmii 23.11.2023
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AHOTAIIII / SUMMARY

Bonnapenko T.

YmaHcbKuil gepxxaBHUI neaaroriyamii yHiBepcurer iMeni IlaBiaa Tuumnm, Ymans,
Ykpaina

JUHAMIYHA BI3YAJII3ALISI HABYAJIBHOI'O MATEPIAJIY 3ACOBAMM
MYJIbTUMEAIMHOIO IHCTPYMEHTY TIMELINE JS

VY crarti po3mIAgaroTbes OCOOIMBOCTI 3aCTOCYBaHHS MYJIBTUMEIIHHOIO 1HCTPYMEHTY
Timeline.JS nns Bi3yamizauii HaB4aJbHOTO MaTepiainy. Brmimus iHpopMaiiiiHO-KOMyHIKaIHHUX
TEXHOJIOT1M Ha JIaHKy OCBITH MPHU3BOAMTH O TOTO, IO Bi3yaJbHHH crioci® momayi iHpopmarii
cTae OUTBI MOMYJASPHUM Ta 3aTpeOyBaHUM, YHACTIZAOK YOTo 3’ sSBWJIACS HEOOXIMHICTh IIyKaTH
IHTEpaKTUBHI MiAX0AH A0 e(EKTUBHOI Mepenadi 3HaHb, YMiHb Ta JOCBily CIIOKHBauaM OCBITHIX
MOCIYT.

AKIIEHTOBaHO yBary Ha MOKJIMBOCTSIX 3aCTOCYBAHHS CTPIUKH Yacy sIK HOBOTO iIHCTPYMEHTY
nojayi pi3HOTO THUIY KOHTEHTY. Y Ipoleci JOCIIKEHHS IMpOoaHalIi30BaHO OCHOBHI chepu
BUKOPDHMCTaHHS TalMIIaliHIB: y Melia, y rajiy3i MUCTELTBAa Ta B OCBITI. BusBieHO akTuBHI
IporpaMHi 3aco0HM [UIsi CTBOPEHHSI CTPIYOK yacy, 0 AKkuX BxonaTh: Timeline.JS, Timetoast,
Preceden, TIKI-TOKI, Timeline Maker, BEEDOCSTimeline Ta, ik 101aTKOBUN 1HCTPYMEHT, Y
CKJIa/ll XMapHHUX CepBiciB X BUKOPUCTOBYIOTH Canva 1 Prezi.

Bimznaueno, mo Timeline.JS — 1me mporpamue 3a0e3nedeHHs, TOTOBUI 1H(MOpMAIiHHUI
IOPOAYKT, 3aBISKU SIKOMY B1JIOYBa€ThCsl MPEACTABIECHHS 1HTEPAKTUBHOIO, MYJIBTUMENIHHOTO
KOHTEHTY. 3po0jeHo crpoly AOCHIDKEHHS TaMIIalHy SIK «IPOLYKTY» JJIsi BUKOPUCTAHHS y
Takux Kareropisx: «IlcTtopuuni Ta comianbHi Haykw», «JliTeparypumii anamizy, «Hayka 1
TexHikay, «biorpadii ta mnepconanii», «leorpadis», «lIpupomHuui Hayku», «KyasTypay,
«CouianbH1 3MIHHU 1 peQOpMU».

3anponoHOBaHO TpaBWila po3poOKH e(QEeKTHMBHOIO TaiimiaiiHy, $Ki MOXYThb OyTH
BUKOPUCTAHI OCBITSHAMH B MeXax poOOTH HaJ JAMHAMIYHOIO Bi3yalli3alll€l0 HAaBYAJIBHOTO
marepiaiy.

KuaruoBi caoBa: Timeline.JS, crpiuka wacy, Bi3yamizallisi, TalMJIaiiH, OCBITa,
MYJIBTUMEI1a, XPOHOJIOT 1S

Tetiana Bondarenko

Pavlo Tychyna Uman State Pedagogical University, Uman, Ukraine

DYNAMIC VISUALIZATION OF EDUCATIONAL MATERIAL USING THE
TIMELINE JS MULTIMEDIA TOOL

The article discusses the features of using the Timeline.JS multimedia tool for visualizing
educational material. The influence of information and communication technologies on the
education sector leads to the fact that the visual way of presenting information becomes more
popular and in demand, as a result of which there is a need to look for interactive approaches to
the effective transfer of knowledge, skills and experience to consumers of educational services.

Attention is focused on the possibilities of using the timeline as a new tool for presenting
different types of content. In the course of the study, the main areas of use of timelines were
analyzed: in the media, in the field of art, and in education. Active software tools for creating
timelines were identified, which include: Timeline.JS, Timetoast, Preceden, TIKI-TOKI,
Timeline Maker, BEEDOCSTimeline, and as an additional tool, they are used by Canva and
Prezi as part of cloud services.

It is noted that Timeline.JS is software, a ready-made information product, thanks to which
interactive, multimedia content is presented. An attempt was made to research the timeline as a
"product" for use in the following categories: "Historical and Social Sciences", "Literary
Analysis", "Science and Technology", "Biographies and Personalities", "Geography", "Natural
Sciences", "Culture" , "Social changes and reforms".
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The rules for developing an effective timeline that can be used by educators as part of work
on dynamic visualization of educational material are proposed.
Keywords: Timeline.JS, timeline, visualization, timeline, education, multimedia, timeline

Maaunbka 1.

IncruryT uugposizauii ocsitu HAITH Ykpainun, KuiB, Ykpaina

OUIHIOBAHHA E®EKTUBHOCTI IH®OPMALIMHO-IIU®POBOI'O
CEPEJIOBHUIIIA 3AKJIAIIB 3ATAJIBHOI CEPEJHBOI OCBITH: JJOCBIJI BEJIUKOI
BPUTAHII

Crartss mpucBsiYeHa CHCTEMI OliHIOBaHHA 1H(opmariiiHo-mudposoro cepemopuma (I1IC)
IIKOJIM Ha Ipukiaai aocBiny Bemuxoi bpuranii. Jns miarpuMku 1 po3Butky cydacHoro ILIC e
HEOOXITHUM OIIIHIOBaHHS HOro CTaHy, IO JOTOMOXXE€ BU3HAYUTH: €(PEKTUBHICTH BUKOPUCTAHHS
TEXHOJIOT1H; CUJIBHI Ta cIa0Ki CTOPOHM MOMITUKK HH(pOBi3alii HABYAILHOTO 3aKJIajy; MOJabIIl
nuIsAxu Horo edexkruBHOl nudposizauii. [Ipeacrasneno iHcTpyMeHT camoouiHioBaHHs Naace SRF
(Self Review Framework), sikuii cTBOpeHHi Ta BUKOPUCTOBY€EThCS OCBITsIHaMu Benukoi bputanii
Bke 1moHaj 20 poKiB, a TaKOXK HOTO CTPYKTYpHi €IEMEHTH, IO PO3POOKH SIKUX OyiIH 3alydeHi pi3Hi
OCBITHI oprasizamii (YmpaBiaiHHS CTaHAAPTIB Yy Tajly3i OCBITH, AMTSYMX IOCIYr Ta HABUYOK;
OCBITHI areHTCTBA;, HaBUaJbHI 3akianu; TpactoBuid ¢GoHI Tomo). Ilix dwac po3poOkm
BpaxoByBanuch HarioHanbHi nudpoBi cTpaTerii Ta TyMKH OCBITHBOI cHinbHOTH. [IpeacraBneHo
KOHTPOJIbHI 3alMTaHHs, 3aBIJKU SKAM IIKOJIa MA€ MOMIIMBICTH 3aBUYACHO MiATOTYBAaTHCS TeEpen
HPOXOJKEHHSM Mpolecy camooliHioBaHHA B Cuctemi SRF. 3po0neno onuc nporecy OLiHIOBaHHS,
KU TPOBOAMTHCS Ha OHIAWH-TuIaTdopmi Naace, MmO CKIANAETbCA 3 YOTHPHOX PiBHIB.
[IpencraBneHo 3aranbHi HUTAHHSA, SIKI CTaBJIATh MIPEICTABHUKAM ILK1JI, OXOIUTIOIOYM TaKi HalpsiMU:
JIEpPCTBO Ta YINPABIiHHS, BUKIAJAaHHS Ta HAaBYaHHS 3a JIOTIOMOTOI0 TEXHOJIOTiH; OIliHKa
uGpoOBOro TMOTEHINANy; 3aXUCT HUPPOBUX JaHUX; MpodeciiHUN pPO3BUTOK; pecypcu Ta
TEXHOJIOT1l. 3a3Ha4e€HO TPO 3PYYHICTH BHKOPUCTAHHS IHCTPYMEHTY, 3Ba)KalOuu HA Te, L0 JaHi
IPOIECY OIIHIOBAHHS 30€piraloThCsl y CHUCTEMi, TOMY IIKOJIM MalOTh MOXIJIHMBICTb CaMOCTIHHO
NPOBOAWTH MOHITOPHHT PO3BUTKY IMQPOBI3aIii CBOro HABYAJIBHOTO 3aKJIaay, (OpMYyIOun
nojanbii 1udpoBi mnanu. Kpim mporo, y Cuctemi pospobnenuii 3Hak sikocti NaaceMark,
OTPHMaHHS SKOTO MOTHBYE IIKOJIM ITiBUIYBATH PIBEHb TEXHOJIOTi3amii. AHAJI3 HasBHUX CHCTEM
OIIHIOBaHHSA  €(EKTUBHOCTI  iH(POpPMAIIHHO-ITU(POBOTO  CEpPEAOBHINA IIKOJIW  CHPHUATHME
CTBOPEHHIO BIJIACHOTO IHCTPYMEHTY, KWl Oyne BiAMOBimaTH BuUMoOram i morpebamM OCBITSH
Ykpainu.

KarouoBi caoBa: mudposizamis, iHQoOpMamiHHO-IMPPOBE  CEPEAOBUIIEC  IIKOJH,
omintoBanHs, Self Review Framework, Benuka bpuranis

Iryna Malytska

Institute for Digitalisation of Education of the National Academy of Educational
Sciences of Ukraine, Kyiv, Ukraine

ASSESSMENT OF THE EFFECTIVENESS OF THE INFORMATION AND
DIGITAL  ENVIRONMENT OF GENERAL SECONDARY EDUCATION
INSTITUTIONS: THE GREAT BRITAIN EXPERIENCE

The article is devoted to the system of assessment of the school's information and digital
environment (IDE) on the example of the Great Britain experience. In order to maintain and
develop a modern IDE, it is necessary to assess its state, which will help determine: the
effectiveness of technology use; strengths and weaknesses of the school's digitalisation policy;
further ways of its effective digitalisation. The article presents the Naace SRF (Self Review
Framework) self-assessment tool, which has been created and used by Great Britain educators for
over 20 years, as well as its structural elements, which were developed by various educational
organisations (the Office for Standards in Education, Children's Services and Skills; education
agencies; educational institutions; the Trust, etc.) The National Digital Strategies and the views of
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the education community were taken into account during development. Control questions are
provided to help schools prepare in advance for the SRF self-assessment process. The author
describes the assessment process carried out on the Naace online platform, which consists of four
levels, presents general questions asked to school representatives covering the following areas:
leadership and management; teaching and learning with technology; assessment of digital
potential; protection of digital data; professional development; resources and technologies. The
ease of use of the tool has been determined, given that the assessment data is stored in the system,
so schools can independently monitor the development of digitalisation of their educational
institution and formulate further digital plans. In addition, the System has developed the
NaaceMark quality mark, which motivates schools to increase their level of technological
development. An analysis of existing systems for assessing the effectiveness of the school's
information and digital environment will help to create the own tool that will meet the
requirements and needs of Ukrainian educators.

Keywords: digitalisation, school information and digital environment, assessment, Self
Review Framework, Great Britain

Tapac 1., BurBunbkuii B.

IBano-®PpankiBcbKkHil HalioHANbHMII TexXHiYHUMHM YyHiBepcuTer HadTH i ra3sy,
IBano-®paHKiBCHK, YKpaiHa

BUKOPUCTAHHSA CHUCTEM ABTOMATHU30BAHOI'O TITPOEKTYBAHHSA
B IHHOBAIIMHIN METOJUALII HABUAHHS I'PA®@TYHUX JUCLATLIITH

Po3misiHyTO 1OCBi HaBYUaHHS B OH-JIAIH PEKKMMI 3 TH)KEHEPHOI Ta KOMIT IOTEPHOI rpadiku
B IBaHO-®paHKIBCHKOMY HAaIllOHAIBHOMY TEXHIYHOMY YyHiBepcuTeTi HadTH 1 Trazy s
IHKEeHepHuX crenianbHocTed. IlpoananizoBaHo npoOIeMU AOCATHEHHS KOMIIETEHTHOCTEH
IPOEKTHO-OPIEHTOBAHOTO HABYaHHS B OH-NAlH pexuMi. PO3MISAHYTO BUKOPUCTaHHS CHUCTEM
ABTOMATH30BAaHOTO TMPOEKTYBAaHHS ISl 3a0€3MEeUYeHHs Iepea0aYeHuX IPOrpaMor0  Kypcy
«ImxeHepHa Ta KoM 'ioTepHa rpagika» rpapiyHUX KOMIETEHTHOCTEHl B OH-IallH yMOBax
opranizanii HaB4aspHOTO Tporecy. Sk mpukian po3risiHyto temy Kypey IKIT «EckizyBanHs»,
sKa HaJXKUTh A0 HAWOUIbII Bpa3iaMBUX JJS JOCSATHEHHsS TrpadiyHUX KOMIIETEHTHOCTEH B
OH-JJAWH HaBYaHHI, OCKUIBKM pE3yJAbTaTOM IIi€i TeMH MHOBHHHO OyTH OJEpXKaHHS HABUYOK
CTBOpPEHHS €CKi3y 3 peajbHOi aeraii, HaOyTTs MOCBiAy MpoBelIeHHs ii 0OMipiB Ta BU3HAYCHHS
HIOPCTKOCTI ToBEepXOoHb. Jlo i€l TeMu BXoasaTh rpadiuHi poOOTH 31 CTBOPEHHS €CKi3iB KUIBKOX
TUMNIB JeTajeil (HakpuBKa, railka HakuaHa, mTyuep Tomio). Ilig vac od-maitH HaBuyaHHS B
ayauTopii KO)KHOMY CTYIEHTY BHJIAEThCS peajibHa JeTallb, 3 SIKOI MeToAaMHu OOMIpIOBaHHS Ta
Bi3yaJIbHOTO OISy BiH BH3HAYa€ BCi MapaMeTpH Ta aTpuOyTH, HEOOX1IHi /Ui CTBOPEHHS €CKi3Yy.
[Ipobnemu, M0 BUHUKAIOTh B OH-JIAWH HaBYaHHI, CTOCYIOTHCSI HE CAMOTO CTBOPEHHSI TEXHIYHUX
KpPECJICHMKIB, a BMIHHS OJEpXyBaTU Il HUX 1H(OpMALi 3 peanbHOi Aerani. Po3misHyTHit
Mmarepian JI03BOJISIE CTBEP/DKYBATH, IO PO3BUTOK CHUCTEM aBTOMATH30BAHOTO IPOEKTYBAHHS
notpedye BIOCKOHAJIEHHS METOAMYHOIO Marepiainy Juisl 3abe3nedeHHs HaOyTTs CTyIAeHTaMu
KOMIIETEHTHOCTEH, TOB’sI3aHUX 3 I1X BHUKOPUCTAHHSAM. TaKoXX PO3BUTOK ILHUX CHCTEM JIa€
MOXIIUBICTh BMKOPUCTAHHS iX HE€ TUIBKHM SIK IPEIMETYy OCBO€HHS CTYyAEHTaMHM, aje 1 Ajs
CTBOPEHHSI METOAMYHOTO 3a0e3MeueH sl iHKeHepHOT rpadiku, sike BOIHOYAC POLIMPIOE HABUYKU
X BUKOPUCTAHHS CTYJCHTaMHU.

KirouoBi cjioBa: KOMIIETEHTHICTh, iH)KeHepHa rpadika, koMm rorepHa rpadika, CAIIP,
HaBYAJIbHUH NpoLec, OH-JaiiH HaBYaHHS
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Iryna Taras, Vasyl Vytvytskyi

Ivano-Frankivsk National Technical University of Oil and Gas, Ivano-Frankivsk,
Ukraine

THE USE OF CAD SYSTEM IN THE INNOVATIVE METHOD OF TEACHING
GRAPHIC DISCIPLINES

The experience of online engineering and computer graphics education at the
Ivano-Frankivsk National Technical University of Oil and Gas for engineering majors is
considered. The problems of achieving project-oriented learning competencies in online mode
are analyzed. The use of CAD systems is considered to ensure the graphic competencies
provided by the “Engineering and Computer Graphics™ course program in the online conditions
of the organization of the educational process. As an example, “Sketching” (the IKG course
topic) is considered, which is one of the most vulnerable to the achievement of graphic
competencies in online learning. The result of this topic should be acquiring skills for creating a
sketch from a part made of metal, gaining experience in measuring it, and determining the
roughness of surfaces. This topic includes graphic works for sketching several details (cover,
union nut, fitting, etc.). During off-line training in the classroom, each student is given a part
made of metal, from which he determines all the parameters and attributes necessary for creating
a sketch using the methods of measurement and visual inspection. The problems that arise during
online training are not related to the creation of technical drawings but to the ability to obtain
information from parts made of metal. The considered material gives reasons to assert that the
development of CAD systems requires methodical material improvement to ensure students'
acquisition of competencies related to their use. Also, the development of these systems makes it
possible to use them not only as a subject of study by students but also to create methodological
support for engineering graphics, which in turn expands the skills of their use by students.

Keywords: competence, engineering graphics, computer graphics, CAD system, learning
process, online learning

Oleksandr Letychevskyi', Volodymyr Peschanenko?, Maksym Poltoratskyi’, Olga
Konnova*

'Glushkov Institute of Cybernetics NAS of Ukraine, Kyiv, Ukraine

23.“Kherson State University, Kherson, Ukraine

AN ALGEBRAIC APPROACH TO THE VERIFICATION OF SMART
CONTRACTS IN TEAL

Blockchain and smart contracts have transformed the modern world. They help ensure
security and trust in transactions, revolutionize finance, logistics, healthcare, and many other
industries. Smart contracts are based on software code, so they can contain errors that lead to
incorrect execution of the contract. Since the area of use of smart contracts is often related to
finance, the cost of such errors can be quite high. Also, errors in smart contracts that have
already been sent to the network cannot be corrected due to the immutable nature of the
blockchain. This problem can be solved through smart contract code analysis, which allows
developers to check the correctness of their code and protect it from possible errors and
vulnerabilities.

This article proposes the use of insertional modeling to analyze smart contract code for the
Algorand blockchain. This blockchain is one of the fastest, low-cost, carbon-negative
blockchains that has advanced smart contract capabilities with low transaction fees. The
language used to create smart contracts in Algorand is called Transaction Execution Approval
Language (TEAL).

In this work, we review existing tools for TEAL code verification and describe the
capabilities that each of them provides. Among these tools are Graviton, Tealer, Algo
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Builder/runtime. In this paper we describe the features of the TEAL language, as well as give
examples of writing a smart contract using it.

We offer our method for verification created smart contract. It consists in using the
algebraic approach, which is implemented in the scope of the insertion modeling system to verify
the smart contract code. This approach will allow us to check the smart contract code for some
state reachability and deadlocks.

Keywords: Blockchain, Smart Contracts, TEAL, Insertion Modeling, Algebraic
programming, verification

Jlernuescbkmii 0., [Tecuanenko B.?, Moaropanbkuii M., Konnosa O.*

"TacruryT kibepuernku imeni B. M. Iimymikosa HAH Ykpainun, KuiB, Ykpaina

234X epcoHchbKuil ep:kaBHUil yHiBepcuTeT, XepcoH, YKpaina

AJTEBPATYHUA MIAXII 10 AHAJI3Y CMAPT-KOHTPAKTIB HA TEAL

brokueitH Ta cMapT-KOHTPAKTH 3MIHUIU CydacHU# CBIT. BoHM momomMararoTh 3a0e3neunT
0e3neKy Ta J0BIpY /0 TpaH3aKIiii, peBOMIOLIOHI3YIOTh (hiHAHCH, JIOTICTHKY, OXOPOHY 37I0pOB’S Ta
Oarato 1HmMX ramxy3eil. CMapT-KOHTpPakTH 3aCHOBaHI Ha IMPOrPaMHOMY KOJI, TOMY MOXYTh
MICTUTH TOMMJIKH, SIKI TPU3BOJATH 10 HEKOPEKTHOTO BHUKOHAHHS KOHTpakTy. OCKUIBKH cdepa
BUKOPUCTAaHHS CMapT-KOHTPAKTIB 4acTo IOB’s3aHa 3 (piHaHCAMH, I[IHA TaKUX MOMHJIOK MOXKeE
OyTH OCUTH BUCOKOIO. KpiM TOro, MOMHIKH B CMapT-KOHTpAaKTax, siki BKe Oynu HadiclaHi B
MEpPEKy, HEMOXKJIMBO BUIIPAaBUTH uY€pe3 HE3MIHHY Npupoay OnokueiiHa. L{ro mpobnemy MoxkHa
BUPILIUTH 32 JOMOMOrol0 Bepu(ikalii Komy CMapT-KOHTPAKTY, SIKUH T03BOJISIE pO3POOHUKAM
MEpPEeBIPUTH TPABUIBHICTb CBOTO KOy Ta 3aXHUCTUTH MOTO BiJl MOXJIMBUX TOMHJIOK 1
Bpa3JIMBOCTEMN.

VY it cTarTi MPONOHYEThCS BUKOPUCTAHHS 1HCEPLIHHOTO MOJEIIOBAHHS JUIsl Bepuikarii
KOZYy CMapT-KOHTpakTy ansi 6mokueiiny Algorand. Lleit 610k4eiiH € ogHUM 13 HaWIIBUAIIUX Ta
HEeIOpOruX OJOKYEHHIB, SIKMH Ma€ PO3IIMPEHI MOXKIMUBOCTI CMapT-KOHTPAKTIB 13 HHU3BKOIO
KoMici€ro 3a TpaH3akuii. MoBa, sika BUKOPHCTOBYETHCS Ul CTBOPEHHS CMapT-KOHTPAaKTIB B
Algorand, Ha3zuBaetbcs Transaction Execution Approval Language (TEAL).

Y miif po0GoTi MM PO3MIANAEMO HasBHI IHCTpYMEHTH i mepeBipku koxy TEAL i
OIMCYEMO MOXIIMBOCTI, SIKi Hagae koxeH 3 HuX. Cepen mux iHcTpymeHTtiB — Graviton, Tealer,
Algo Builder/runtime. V¥ wmiii ctarti mu onrcyemo ocobnuBocti MmoBu TEAL, a Takok HABOIUMO
MIPUKIIAIY HAIIMCAHHSA CMApPT-KOHTPAKTY 3 11 BUKOPUCTAHHAM.

Mu npomoHyeMO BIIaCHY METOAMKY BepHUdiKalii CTBOPEHOr0 CMapT-KOHTpakTy. Bin
HOJSITa€ 'y BUKOPHCTaHHI anreOpaidHOro MiIXOmy, SKHA peai30oBaHO B paMKax CHCTEMHU
IHCepLIHOrO MOJIENIOBAHHS JAJISl MEPEBIPKU KOJY CMApT-KOHTPAKTy. Takuil miaxia JO3BOJUTH
HaM TEpPEeBIPUTH KOJl CMAapT-KOHTPAKTy Ha JOCSKHICT 1 HAasBHICTh B3a€EMOOJOKYBaHb Ta
HEJCTEPMiHI3MIB.

KuarouoBi caoBa: Onokuelin, cmapr-koHTpakTH, TEAL, iHCepuiliHe MOIeTIOBaHHS,
anreOpaiyHe mporpaMyBaHHs, Bepudikaris

Oksana Polinkevych, Olena Kuzmak

Lutsk National Technical University, Lutsk, Ukraine

THE QUALITY OF DISTANCE EDUCATION WITH ICT: SIMULATION OF THE

UKRAINIAN SCENARIO

The article scientifically researches the theoretical, methodological, and analytical aspects
of the quality of education in distance learning using ICT. Attention was drawn to such aspects
as the low level of awareness of ICT, the transition to mixed learning, the availability of distance
courses on distance learning platforms in Ukraine, the unsatisfactory quality of distance courses.
The essence of distance learning is summarized, and the features of distance learning of students
in the field of knowledge "Information Technologies" are given. The problems arising during
distance learning in the knowledge "Information technologies" field have been identified. The
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quality of distance education and the role of ICT in providing it are described. A descriptive
model of the quality of distance education using ICT in the field of knowledge "Information
Technologies" is proposed. An expert study was conducted on the quality of education at the
university on the example of the Lutsk National Technical University, the use of learning
platforms, and types of ICT, a comparison was made with all-Ukrainian trends. The results of the
survey and their analysis are presented. It is proposed to use mixed and distance (synchronous)
forms of education. It has been established that the key component of quality distance education
is the constant monitoring of processes and the development of NPPs, which are ready to convey
explicit and implicit knowledge to students. This will be facilitated by a descriptive model of the
quality of distance learning using ICT, which has three stages: description and characterization of
the external environment, implementation of the model itself, and constant monitoring of goal
achievement.

Keywords: distance education, quality of education, ICT, modeling, digital skills,
descriptive model

HoainkeBuu O., Ky3bmak O.

Jlynbknii HanioHaJILHUH TeXHiYHMI yHiBepcuTeT, JIynbk, Ykpaina

AKICTb JTUCTAHIIMHOI OCBITHU 3 IKT: MOJEJIOBAHHSA
YKPATHCBKOI'O CLHEHAPIIO

VY crarTi AOCHIKEHO TEOPETUKO-METOAOIOTIUHI Ta aHATITUYHI aClEeKTH SKOCTI OCBITH B
yMOBax AMCTaHILIHHOTO HaBuaHHs 3 BukopucTaHHsMm IKT. 3BepHeHO yBary Ha Taki aclieKTH, K
HU3bKUN piBeHb oO13HaHOCTI 3 IKT, mepexinm Ha 3mimiaHe HaBYAHHS, KUIBKICTh JUCTAHIIMHUX
KypciB Ha TuiatdopMax IUCTAHIIHHOTO HaBYaHHS B YKpaiHi, HE3aJ0BIIbHA AKICTh HAIOBHEHHS
TUCTAHIIIMHUX KypCiB. Y3araJdbHEHO CYTHICTh JWCTAHIIMHOTO HABYAHHS Ta HABEACHO
OCOOJIMBOCTI JMCTAHI[IHHOTO HaBUaHHS CTYIACHTIB ramysi 3HaHb «lH(MopMaliiiHi TEXHOJOTii».
BusnaueHo mnpoOiieMu, 10 BHUHUKAIOTH ITiJ] 9ac TUCTAHI[IHHOTO HaBYaHHS B Taly3i 3HaHb
«Indopmaniiini TexHonorii». OmnucaHo SKICTh AMCTaHLIWHOT ocBith Ta ponb IKT y ii
3a0e3MmevYeHHI. 3apONOHOBAHO OMMCOBY MOJIEIh SIKOCTI TUCTAHI[IHHOI OCBITH 3 BUKOPUCTAHHSIM
IKT y ranysi 3Hanp «lHpopmariiiai TexHonorii». [IpoBeneHo ekcriepTHE MOCTIIKEHHS SKOCTI
OCBITH B YyHIBepcHUTETI Ha NpuKiIaai JIynbKoro HamioHaJFHOTO TEXHIYHOTO YHIBEPCHUTETY,
BUKOpPUCTaHHS  HaByaibHUX  I1uiargopm, BumiB  IKT, 3milicHEeHO  MOpIBHSAHHSA 13
3arajJbHOYKpaiHCHKUMH TpeHIaMU. HaBeneHo pe3yibraTH IPOBEISCHOTO ONMHUTYBAHHS Ta iX
aHami3. 3amporoOHOBAaHO BUKOPUCTOBYBATH 3MIlIaHy Ta ITUCTAHIINHY (CHHXpPOHHY) (opmu
HaBYaHHSA. BCTaHOBJIECHO, IO KIIIOYOBUM KOMITOHEHTOM SIKICHOI JHMCTaHIIHHOI OCBITH €
MOCTIHHUNA MOHITOPUHT mporieciB i po3puTok HIIII, siki roTOBI MOHECTH SBHI Ta HESBHI 3HAHHS
0 cTyaeHTiB. l[lpoMy chopusiTuMe OmNHMCOBa MOJETh SKOCTI JTUCTAHIIIMHOTO HAaBYaHHS 3
Bukopuctanusam IKT, ska mMae Tpu eranmu: omuc 1 XapaKTepHCTHUKA 30BHIIIHBOTO CEPEIOBHIIA,
BITPOBAKCHHS CaMO1 MOJIEIIi Ta MOCTIMHUN MOHITOPUHT JTIOCSTHCHHS METH.

KurouoBi cjioBa: nucranmiiiHa ocBiTa, skicte ocBiTH, IKT, momentoBaHHs, mUQPOBI
HaBUYKH, OITUCOBA MOJIENTb
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