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BEBOPIEHTOBAHI EHHUKJIOHNEIAYHI PECYPCH Y I'AJTY31 OCBITH:
AHAJII3 CYHACHUX MOJIEJIEU I TEHAEHIIN PO3BUTKY

Anomayia. Y cmammi nposedenHo ananiz CcyyacHux 6eOOpPiEHMOBAHUX
EHYUKNONEeOUYHUX PeCypPCi8 3 Memolo 8UABIEHHs IXHIX ocobaugocmell, nepesae i
00MedCeHb Y KOHMEKCMI BUKOPUCMAHHA 6 2any3i oceimu. AxmyanbHicms
00CNIONCEHHS 3YMOBNEeHA 3POCMAHHAM 00ca2i8 yugpoesoi ingopmayii 6
0CBIMHbOMY npocmopi, nompeboro 6 ii cucmemamusayii, yHigikayii ma
3abe3neuenti GIOKpumo2o 00Cmyny 00 Gepughikoganux eidomocmet. Yeaey
30CepedIceHo Ha OOCTIONCEHHI PI3HUX MOOeell OpeaHi3ayii eHYUKI0NeOUYHO20
KOHMeHmYy, MexaHizmie 3abe3neuents tlo2o AKoCmi, Cnocobieé CmpyKmypy8aHHs
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3HaMb I (DYHKYIOHANbHUX ~ MOJCIUBOCMEU  BIONOBIOHUX  pecypcis.
Oxapaxkmepuzosano 6i0OKpumi, peoakyiiHi, peyeH308awi, azpe208ami ma
cneyianizoeani mooeni 8eOOPIEHMOBAHUX eHYUKIONeOUYHUX pecypcis. Ak
npuxknaou  8iokpumoi  moodeni pozenanymo Wikipedia, peoaxyiiinoi —
Encyclopaedia Britannica, peyenzosanoi — Scholarpedia. /lo ananizy maxoorc
8KIIOUEHO Benuxy YKpaiHcbKy eHyukioneoilo AK NpuKkiad HAYIoHATbHO20
VHigepcanvHo2o pecypcy, Encyclopedia.com ax azpecamop enyuxioneouynux i
oogiokosux mamepianie, a maxodc ERIC Thesaurus sk cneyianizosanui
mepMiHONo2iyHUllL  pecypc v eanysi oceimu. Oxpemy yeacy npuoileHo
Vrpaincokiil enexmponnitl eHyukaoneoii 0ceimu K HayloHANbHOM) 2ALY3€60M)
8€00PIEHMOBAHOMY EeHYUKIONEOUUHOM) pecypcCy, W0 HNOEOHYE eKCNepmHO-
PeOaKkyiuiy Mooenb opeani3ayii KOHMeHmy 3 MONCIUBOCIAMU CEMAHMUYHO20
CMPYKMYPYBAHHA  3HAHb. 3a  pe3ylbmamamu 027150y  GU3HAYEHO, U0
6e00PIEHMOBAHI EeHYUKIIONEOUUHI pecypCcU BIOPI3HAIOMbCA 3a Ni0X00amu 00
CMBOPEHHsL KOHMEHmY, piHeM 8IOKPUMOCHI, MeXAHIZMAMU KOHMPOJIHO SAKOCM
ma — MexHONOo2iYHol0  OCHOB8010.  Biokpumi  pecypcu  3abe3neyyromo
MacumaoHicms | ONepamueHicms OHOGNeHHs [Hpopmayii, pedaxyiini ma
peyen308ani — BUWULL PigeHb 00CMOGIPHOCMI, A Cheyianizo8ani — MmouHiue
cmpykmypyeauusi U YVHigpikayito 3HaHb y nesHiu eanysi. llokazano, wo
Vrpaiucoka enekmponna enyukionedis ocgimu Modxice po3eisioamucs He auuie
AK 008I0KO8Ull pecypc, ale I K IHCMPYMeHm NiOMpUMKU mMa pPO3GUMKY
NOHAMMEBO-MEPMIHONO2IUHO20 anapamy neoazociku i ncuxonocii. Taxooic
OKpDECNeHO HOBUU HANPAM PO3BUMKY YUDPOBUX EHYUKIONeOUUHUX CUCTEM,
NO8 SA3aHULL I3 BUKOPUCMAHHAM I[HCIMPYMEHMIE WMYUHO20 IHMeleKmy OJis
CMBOpPEHHs ma OHOBNeHHs Koumenmy. Edexmusnicmev 6ebopicnmosanux
CHYUKTIONEOUYHUX pecypcie y 2amy3i 0C8Iimu BUSHAYAEMbCA NOEOHAHHAM
3MICM0B020 HANOBHEHHS, MOOeN Op2aHi3ayii 3HaAHb, MEXHONO2ITUHUX DIUleHb |
MexaHizmie 3abe3neyueHts 00CmosipHocmi iHghopmayii.

Knrouoei cnosa: sebopienmosani enyukioneoudti pecypcu, eHyukioneouyHul
Koumenm, eany3v ocsimu, MediaWiki;, Yxpaincvka enekmponna enyukioneois
ocsimu,; Semantic MediaWiki, wmyunuii inmenexm.

IMocTanoBka Npo0JieMHu y 3arajibHOMY BUIJISA/I.

31 3pocTaHHsIM 00CIriB  1UAPOBUX JAHUX B OCBITHBOMY IPOCTOpI
MOCHIIIOETHCST MpodsieMa 1HQOpMAIHHOT HAAMIPHOCTI Ta NEPEBAHTAXKEHOCTI, IO
YCKJIQJHIOE TIOWIYK, BIAOIp, CHUCTEMAaTH3aIlll0 Ta I1HTEPHPETAIlil0 BiIOMOCTEH.
BonHouac 3pocrae morpeba B pecypcax, 374aTHUX 3a0€3MEUYUTH BIIOPSAKOBAHE,
BepudiKOBaHE Ta JIOCTYNHE B OYyIb-KHIl 4yac Ta 3 OyAb-SKOro MICLS OTPUMAaHHS
3HaHb y TEBHIM MpeAMeTHIN ramy3i abo 3arajbHOi TemMaTukH. BeOopieHTOBaHI

CHIMKJIONEINYHI PECYpCH MOXYTh BUKOHYBAaTH TaKy poJib B OCBITHBOMY HamlpsMi, a
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TaKOXX JIOBIJIKOBI, IHTETpaTUBHI Ta HaBIraliiHi ¢GyHKIII, 3a0e3Meuyoun BIIKPUTHMA
JOCTYIl 0 HAYKOBO MEPEBIPEHOT0 KOHTEHTY Ta HOr0 CTPYKTYpOBaHE MOJAHHS, IO
noJIermuTh poooty 3 BimomoctsimMu (Pinchuk & Luparenko, 2023). CyuacHi nigxoau
70 Oprasizaiii BEOOPIEHTOBAHUX PECYPCIB MOKa3yIOTh BAXJIUBICTh CEMAHTUYHOTO
CTPYKTYpPYBaHHsS 3HaHb, THYYKHX MEXaHI3MIB HaBiramii W MIATPUMKH IIBUIKOTO
oHoByieHHs1 kKOHTeHTY (Falda et al., 2023). [leski MOCHIAHUKMA 3a3HAYalOTh, IO
e(eKTUBHICT, BEOpPECYpCIB CIIILHOTO CTBOPEHHS 3HAaHb 3alleKUTh BIJ SKOCTI
HaJaHUX TOCUJIaHb, PEJAKIINHUX MPAKTUK, AITOPUTMY Mojiepalii, pemyTaimiiHux
MEXaHI3MIB Ta IHIIWX KputTepiiB BeOmoBipu (Baigutanova et al., 2023; Choi et al.,
2023). Tak camo BapTO 3a3HAYMTH, IO MOIMPEHICTh BUKopucTaHHs Wikipedia B
OCBITHBOMY CEpENIOBHUIIl Ta HEOJAHO3HAYHICTh CTABJICHHS A0 HEl K 0 JKepena
iHpopmarnii (Remmik et al.,, 2024) aktyamizyroTeh noTpeOy B aHami3l SKICHHX
BEOOPIEHTOBAHUX CHIIMKJIONEIUYHUX PECYPCIB Y Tally31 OCBITH.

AHaJIi3 OCHOBHHUX J0CJIi/I’KeHb I myOTiKkamii.

MixHapogHi  JOCHIAHUKH  3a3HA4alTh, IO  KIOYOBUM  (haKTOPOM
e(eKTUBHOCTI BEOOPIEHTOBAHUX EHILMKJIONEIUYHUX PECYpPCIB € MO€THAHHS
TEXHOJIOTIYHOT 1HPPACTPYKTYPH 13 COIIATbHUMH MEXaHI3MaMH KOOPAWHAIIT aBTOPIB,
Mojiepalli KOHTEHTY Ta ympaBliHHA 3HaHHsAMU (Jemielniak, 2014). 3nauna yBara
TaKOX 3BEPTAETHCSA HA JOCITIKEHHS MUTaHb SKOCTI KOHTEHTY y BEOOPIEHTOBaAHUX
ennukionenisx. IlopiBusapHuil anami3, npeacrasiaenuid J. Giles y sxypnam Nature,
MOKa3aB, IO SKICTh CTaT€d y CHUIBHO CTBOPEHUX OHJIAIH-CHIIMKJIONETITX MOXKE
HaOIKaTUCA A0 SKOCTI TPaAWIIMHMX CHIUKIONEIWYHUX TmyOmikamin. Ilpore
pe3yabTaTH LBOTO JOCHIIKEHHS CTalId MPEIMETOM HAayKOBUX ITUCKYCIH, 30Kpema
II0JI0 METOOJIOTI Ta iHTepnpeTalii pe3yabTaTiB (Giles, 2005).

JlocmipkeHHsT HAYKOBIIIB TaKOXK 30CEPEIKEHI Ha MEXaHI3Max ydacTi aBTOPIB
Ta MOTHBAIlli KOPUCTYBAYiB JI0 CTBOPEHHS KOHTEHTY. E()EKTHUBHICTh KOJEKTHBHOIO
MPOJYKYBaHHS 3HaHb 3aJICKUTh 3HAYHOIO MIPOIO BiJl OpraHi3aliii nmpoiecisB CiiBIIpaii,
MIPO30POCTI MPAaBUJI pelaryBaHHs Ta MIATPUMKHU aKTUBHOCTI camoi crnuibHOTH (Forte
& Bruckman, 2005; Anand et al., 2023). YV koutekcti U(POBUX OCBITHIX

cepenoBull Wiki-TeXHOJIOrT BHUCTYNAIOTh €(PEKTUBHUM IHCTPYMEHTOM CIUIBHOIO
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(GbopMyBaHHs Ta cUCTEMaTH3allli 3HaHb, IO CIPUAE PO3BUTKY BIJIKPUTHUX OCBITHIX
pecypciB Ta exkocucteM Iudpooro HapuanHs (Parker & Chao, 2007). Po3pobOka
HU(POBUX EHIUKIIONEIM PO3IISAAETHCS IK OararoeTanHui MpoLeC — BiJl TEKCTOBUX
pecypciB 0 CEMaHTUYHO OpieHTOBaHUX cucteM 3HaHb (Roncaglia, 2021).

BiT4u3HsHI JOCHIIHMKA TaKOX PpO3MVISIAAIOTh MUTAHHS PO3POOKH  Ta
(GyHKIIOHYBaHHSI BEOOPIEHTOBAHUX EHIIMKIIONEIUYHUX PECcypciB. 30Kpema, y LHX
poboTax  MpeAcTaBICHO  KOHIENTyajdbHI OCHOBH  CTBOPEHHS  YKpaiHCHKOI
enekTpoHHoi eHrukionenii oceith (YEEQO), BuszHaueHo 1ii (QyHKIIOHAIbHE
NpU3HAYEHHS Ta oprasizamiiini npuHuunu QyHkuionyBanus (Bykov et al., 2022;
Pinchuk & Luparenko, 2023). Jleski AOCHIPKEHHS NPHUCBAYCHI MOJICTIOBAHHIO
CTPYKTYPH CHIUKJIONEANYHUX CTaTei, oOpraHizailii HaBiraiii Ta KaTeropus3aiii
KOHTGHTY B eleKkTpoHHUX eHmukionedisx (Luparenko, 2023). Takox, B
JOCIIJDKEHHSAX YKPAiHCBKMX HAYKOBIIB IpeAcTaBieHUuM nocBig po3BUTKy YEEO,
AKUW BIJOYBA€ThCA 3a PAaXyHOK PpO3MIMPEHHS (PYHKI[IOHAIBHOCTI pecypcy 13
3aCTOCYBAaHHSIM  CEMAHTUYHUX  TEXHOJOTIM,  MYyJIbTUMEIIMHOTO  KOHTEHTY,
IHCTPYMEHTIB Bi3yami3alli Ta MEXaHI3MiB KOHTPOIIIO SKOCTI W MPO30POCTI 3MICTY
(Pinchuk et al., 2025).

Meta craTTi: ommcaTH OCOOJHMBOCTI BEOOPIEHTOBAHUX CHITMKIONCIUIHUX
pecypciB y rajry3i OCBITH, BHU3HAYUTH iX MepeBaru Ta OOMeKeHHs. 3aBIaHHs CTaTTi:
OXapakTepu3yBaTH CydaCHI MPUKIAAM BEOOPIEHTOBAHUX  EHIUKIONEIMYHUX
pecypciB; MpoaHai3yBaTH iX 3a KPUTEPISIMH 3MICTOBOTO HANIOBHEHHS, OpraHizaiii,
JOCTYNHOCTI Ta (YHKUIOHATBHUX MOKJIMBOCTEHM; BHU3HAUMTH TIEpeBaru Ta
oOMeXeHHs BeOOpIEHTOBAHUX CHIIUKIIONETUIHUX PECYPCIB y Taly3l OCBITH.

Buxkiiag 0CHOBHOI0 Mmarepiajy J0CJiIKEeHH.

PosrnsiHemMo AeTalibHINIE TPUKIAJA BEOOPIEHTOBAHUX EHIMKJIONEIUYHUX
pecypciB y raiy3l OCBITH, BH3HAQUMMO OCOOJIMBOCTI iX 3MICTOBOTO HAIlOBHEHHS,
NPUHIMIIB OpraHizamli, cnoco0iB CTPYKTYpyBaHHS 3HAHb 1 TEXHOJIOTTYHUX PIILIEHb,

10 BU3HAYAIOTh (DYHKII1IOHATIBHICTh, BIIKPUTICTH Ta AKICTh TAKUX PECYPCIB.
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Ak mpukiaa BIAKPUTOrO BEOOPIEHTOBAHOTO EHIMKIONEIUYHOTO pecypcy
nouiteHO po3risHytn  Wikipedia — HaWOLIbIIy OHJIANH-CHIMKIONCIIIO, IO
GYHKIIIOHYE Ha 3acajaX KOJEKTUBHOTO TBOPEHHS M penaryBaHHs 3HaHb (Jemielniak,
2019; Wikipedia, n.d.). Pecypc peanizoBano Ha tuiargopmi MediaWiki, sika
3a0esneuye (opmyBaHHS, pelaryBaHHs, 30epeXeHHs IcTopli penaryBaHb Ta
oprasizauito 3HaHb y wiki-cepenosuiui (MediaWiki, n.d.).

B crpykrypy Wikipedia BXOAATh EHIIMKIONEIWYHI CTaTTi, JOBIIKOBI Ta
CHellalibHl CTOPIHKM, CHCTeMa KaTeropii, BHYTPIIIHI Ta 30BHIIIHI MOCHJIAHHS,
CTOpPIHKM OOrOBOpPEHb Ta ICTOpIS pelnaryBaHb, HasBHA HaBirauis, 3B’ S3yBaHHS
MarepiajgiB 1 KOOpJuHaIlisl poboTn Haja KoHTeHToM. DyHkiioHyBanHs Wikipedia
BU3HAYAEThCSI HE TIIbKA 1HAMBIIYaJbHOIO AKTUBHICTIO JIONKCYBadiB, a M
MEXaHI3MaMH CIUIBHOTHOTO YIpPaBJiHHS, $KI BIUIMBAIOTh Ha CIIBOpALIO Ta
KOMYHIKallli y4aCHUKIB 1 ATpUMaHHs 00’ €KTUBHOCTI 3MicTy (Anand et al., 2023).

Axicts Biomocrtenr 'y Wikipedia miarpumyerbes yepes MmpaBuiia CIUIBHOTH —
BUMOT'M BepU(DIKOBAHOCTI, CIIUPAHHS Ha HAJIWHI JHKeperna Ta JOTPUMaHHS OCHOBHUX
koHTeHTHUX mnomTuk (Wikipedia, n.d.). BonHoyac HamiiHICTh pecypcy 3HAYHOIO
MIpOIO TIOB’si3aHa 3 SAKICTIO JIOBIJIKOBOT'O amapary Ta CIUIBHOTHUMH MEXaHI3MaMH
BUSBIICHHS M YCYHEHHsI poOJieMHMX nTocuiianb (Baigutanova et al., 2023).

[lepeBaramu mpOro pecypcy € BIAKPUTICTh, MAaCIITaOHICTh, ONEPATUBHICTH
OHOBJICHHS 1H(OpMaIlii Ta 3HAYHUM 00CAT KOHTeHTY. BogHOUac BIIKpUTHI XapakTep
penaryBaHHs 3yMOBIIIOE€ 1 TIE€BHI OOMEXKEHHs, 30KpeMa HEpIBHOMIPHICTh SIKOCTI
OKpEeMHUX MarepiajiB, 3aJeXKHICTh BiJ AaKTUBHOCTI CHUIBHOTH Ta CKJIQJAHICTh
3a0e3MeueHHs CTaOlIbHOT y3rOIKEHOCT] TEPMIHIB Y BY3bKOCIEI[IaTi30BaHUX TATY35X.
3aranom, Wikipedia € mpukiamom, o 1eMOHCTPYE KOJEKTUBHY MOJIETh OpraHizarlii
3HaHb (Anand et al., 2023; Jemielniak, 2019). [Ipuknan CTpyKTypu €HUMKIONEAUYHOT

CTaTT1 MPEACTaBICHO Ha puc. 1.
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= & BBIRIH EHI}‘I ‘ Q_ Mowyk y Bikineai | HalTH | @ MomepTeysaTH  CTBOPUTU OGMIKOBHi 3anKC
5. Bimnae 2
CHiBIIPAIIA [pen 1 pen won] 2 33 MoBM ¥
Bmict  cxoeath Crarta  OBroBopeHHs Yutath Henepesipedi smiin  Peparysatw  Peparysatv Kof,  [NepemsHyTH iCTopilo  IHCTpyMeHTH v 3oBHiWHII BUINAA
E— cxosaTH
Betyn Marepian 3 Bikineair — sinbHOT eHLuknonesii Q Ovikye Ha NepeBipKy
ETHMOnOris o . i B Teket
a0 3anum «KomaGopayis» nepexanpasnse crou; He miymamu 3 KonabopauioHiam. 288 v Bixicnosiky € cTopitia
po TEpMIH . . . } ¥ cnienpays. () Manwit
" Cnienpaus, cniepoBitTHAUTBO ((hp. collaboration) — cninkHa AIANLHICTE, CNiNkHa NpayAa ana .
Iine. Takox . - X . = © Cranpaprini
- [OCATHeHHA MeTH (iCTOpPIA CNoBa BKa3ye Ha HeraTMBHWIA BiOTIHOK). AnA sinobpaxeHHa Ak Y BIKICNOBHUKY € CTOPIHKA .
Mocunana _ TEY  enieposimHuumeo. () Benukuii
5 HEeraTMBHOTO CeHCy L|b0ro CnoBa (CnisnpaliA 3 BOpOrom) BXWBAITL CNOBO KonabopauioHiau,
pRepena . - "
KonabopaHT abo TaKoX OJHOCTOPOHHA CNIBNPALA KOMW Of4HA 3i CTOPIH CNIBMPALIOE BAKIMKOYHO 3 MO3MLYA BNIACHOT BUTOaM Ta LLMpuHa
Niteparypa

npiopuTeTiB Ge3 BpaxyBaHHAMIATPUMKN ¥ BUNAAKY He3aLkaBNeHoCTI/3UCKY 3 3aXUCTY iHTepecis ApYrol CTOPOHN. _
o CraHaapTHui
1 () Wwpokuit

ETHMOJIOTIA [pen | pen von]

Konboposa Tema (Deta)
TepMiH cnienpaua fatyeTbcA 1871 pokoM i € 3BOpOTHUM YTBOPEHHAM Bid cnoea collaborator (1802), eia dpaHuy3skoro collaborateur
AKe BUKOPUCTOBYBANH Nif, Yac HanoneoHIBCbKWX BOEH NPOTH KOHTpﬂﬁaH,ﬂ,MCT\B. AKI TOpryBanu 3 AHIMIEW Ta gonomarany MOHapXICTam o

Csitna

y BTeui

() Astomatuuka

hpaHLy3Lke CroBO NOXOAWTL Big natuHcskoro collaboratus, gienpukmeTHrka MuHynoro yacy eig collaborare «npautoeath 3» (Co- «3» ) Temta

+ labore «npautwoeatn»)
B iHWMX MOBaX CMOBO TAKOK 03HAYae NPALIBHUKIB 3aranom.

B okynoeaHiit ®paHuii, 30 xoBTHA 1940 poky, MeTeH 3aknukae dpaHLy3iB A0 «cniBnpaLi» 3 HIMELEKUMIA OKyNaHTaMu.
Micna usoroe «cnienpalA 3 BOpPoroM» cTana konabopalier

TIpo TepPMiH [pea |pea on]

Lle peKprMBHW\m npouec, B Akomy Aeoe abo Binblue nwoael abo opraxizalii NpaLlkTs pa3oM 3aas JOCATHEHHA CNINBHUX Linei,
(HanpWknag LikaBe 3anoB3ATTA, AKe Mac TBOPUMIA XapaKTep), 3a AOMOMOrolo oOMiHY IH(OPMaLIiED, HABYAHHA | NOCATHEHHA
KOHCeHCycy. Lie Oinblue, HEK NepeTnH 3aranbHuUX Lined, AKMA CNoCTepiracTbeA B KOONepaTUBHX NIANPUEMCTBaX, @ MUOoka,
KOMEeKTVBHA PILLYYiCTb JOCAITY CMIMBHOT MEeTH

BinbLwicTs cniBnpaus notpebye nigepcrea, xoua hopMa NigepcTsa Moxe ByTH coLiansHOI0, 30KpemMa BCepenH eL{eHTPari30BaHMX
Ta eranitaprux rpyn.[2!

KomaHaw, AKi NpaLiooTL CNiNbHO MOKYTL 0TPUMaTK Dinblue Pecypcis, BA3HAHHA | BUHATOPO[, Ha YMOBaX KOHKYPEHL|ii 3a oDMesKeHi
pecypcu 1]

Puc. 1. Ilpuknan crarti Wikipedia

Ha BinMiHy BiJ KOJIEKTUBHOI MOJel opradizaiii 3Hanb 'y Wikipedia, okpeMmy
rpyny BeOOPIEHTOBAHUX CHIIMKJIONEAUYHUX PECYpPCIB CTAHOBIATH MPOdeciiiHO
penaroBaHl OHJalH-eHUMKJIoNeAll. OIHMM 13 TPUKIAIIB TakKoi MoJell €
Encyclopaedia Britannica, sika ¢yHKIIIOHYE SIK YHIBEpCaIbHUN JTOBIAKOBUN pecypc
Ta TOEIHYE B COO1 CHIMKJIONEAWYHI CTaTTi 3 JOJATKOBUMHU 1H(GOPMAIIHHUMU
ociTHiMu Marepianamu (The Editors of Encyclopaedia Britannica, n.d.; Woods,
2022).

Encyclopaedia Britannica TpyHTyeThCS Ha pENaKIiiHINA MOJET CTBOPSHHS
KOHTEHTY, 1110 Tlepeadadae yqyacTh aBTOPIB, PEIAKTOPIB 1 (pakTueKepiB (BIAMOBIIHICTD
KOHTPOJIBHOMY CIHUCKY IJIsi TIEPEBIPKH), a TaKOX pETYSIpHE OHOBJICHHS CTaTei
BIJIMOB1THO 710 oHOBJIeHHs 3HaHb Ta noaiil (The Editors of Encyclopaedia Britannica,
n.d.).

Opranizaiiisi pecypcy 6a3yeTbcs Ha CTPYKTYPOBAaHOMY TOJaHHI MaTepiaiiB y

dbopMi SHIMKJIONIETUYHUX CTATeH, TEMATUYHUX PO3JIIIB 1 BHYTPIIIHIX 3B’S3KIB MK
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MarepiajaMu, 10 Tosermye Hapiramiro Ta nomyk iHdopmaliii (The Editors of
Encyclopaedia Britannica, n.d.).

[lepeBaramu 11b0T0 pecypcy € BepudikoBaHicTh iHPOpMAIIii, YITKA peaaKIliiHa
MOJIITUKA, TIOCJIIIOBHE OMPAIIOBAaHHS MaTepialiiB 1 BUCOKHUI PIBEHb JOBIpU J0 3MICTY
(The Editors of Encyclopaedia Britannica, n.d.). Boqnouac neBHruMu 0OMeKEHHIMHU €
MEHIIIA BIIKPUTICTh O OMEPATHBHOTO KOJEKTHBHOTO OHOBJICHHS 3MICTy Ta HIDKYa
THYYKICTh y IIBHJIKOMY BKJIFOUEHHI BEJIHMKOi KUIBKOCTI HOBUX MaTepiajiB MOPIBHSHO

3 maargopmaMu cnuibHOro penaryBanHs (Woods, 2022). Ilpuknan cTpykTypu

SHITUKJIOTIEIMYHOI CTaTT1 MPEJCTaBICHO Ha PHUC. 2.

—_— . -
= @ Britannica
4 Ask the Chatbot Games & Quizzes History & Society Science & Tech Biographies Animals & Nature Geography & Travel Arts
nanotechnology € Technology * Engineering * Mechanical Engineering = CITE
e nanotechnology

Overview of nanotechnology §. Tom Picraux Britannica Editors Apr. 10, 2026 « History

N Milestenes in the development of * Britannica Al
nanotechnology

> Properties at the nanoscale Ask Anything Quick Summary

> Manotechnology research
Top Questions
> Nanofabrication

i ‘What is nanotechnology? v
References & Edit History

Related Topics How small is a nanometer? N

- ; . The powers of 10 Examples from biological
Images & Videos What materials can be created using nanotechnology? v and mechanical realms illustrate various

" “orders of magnitude” (powers of 10),...(more)
ﬁ'ii . ‘b‘! J > How is nanotechnology used in medicine? v

LA P - -~
s ¥ . B

v Show more

At a Glance
News - Scientists trap light in a layer 1,000x thinner than hair = Apr. 5, 2026, 7:48 AM ET (ScienceDaily)
. nanotechnology summary
nanotechnology, the manipulation and manufacture of materials and devices on the scale of atoms or
Related Questions small groups of atoms. The “nanoscale” is typically measured in nanometres, or billionths of a metre

(nanos, the Greek word for “dwarf,” being the source of the prefix), and materials built at this scale often
exhibit distinctive physical and chemical properties due to quantum mechanical effects. Although usable

Why is biotechnology important?

When did modern biotechnology
emerge? devices this small may be decades away (see microelectromechanical system), techniques for working at

Puc. 2. lIpuknan crpykrypu Encyclopaedia Britannica
Scholarpedia € BeOopieHTOBaHMM CHIMKIIONEAMYHUM PECYPCOM BiIKPUTOTO
JOCTYIlY, SIKMM CHelialli3yeTbCsl Ha MOJAHHI HAyKOBO BHMBIPEHHMX 3HAaHb, MOEIHYE
SHIUKIJIONEeINYHU  ¢dopMar 13 MeEXaHI3MaMH  aKaJIEeMIYHOIO  peLEeH3yBaHHS
(Scholarpedia, 2006; Scholarpedia, n.d.). Ha BimMiHy Bij BIAKPUTHX CHIMKIIONEIIH,

el pecypc OpIEHTOBAHMWW Ha 3ajdydyeHHs (axiBUIB, sIKI BUCTYMAIOTh aBTOpPaMH Ta
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KyparopamMu €HIMKJIONEINYHUX CcTareid y BIANOBIAHUX ramy3sx 3HaHb (Help:
Authors, 2017; Help: Editors, 2014).

Opranizamis Scholarpedia rpyHTyeTbCsl Ha MIATOTOBIIl CTaTEH eKCIepTaMu, iX
pelleH3yBaHHI Ta TMOJAIBIIOMY KYpaTOPChbKOMY CYIIPOBOJI, IO 3a0e3rnedye
MOEAHAHHSA BIAKPUTOCTI IU(PPOBOTrO cepefoBHUIlla 3 KOHTPOJEM HAYKOBOI SIKOCTI
koHTeHTy (Scholarpedia, 2006; Help: Editors, 2014). Pecypc wmicTuth
CHITUKJIOTICIUYHI CTaTTi, TEMAaTH4YHI KaTeropii, BHYTPIITHI MOCUJIAHHS Ta B1JOMOCTI
PO aBTOPIB 1 KypaTopiB; 1€ J1a€ MOXKJIMBICTh BUKOHYBATH TOIIYK 3a 3MICTOM Ta
EKCIIEPTHUM TTOXOKeHHIM MmaTepianiB (Scholarpedia, n.d.).

[lepeBaramu Scholarpedia € eKCIepTHICTh KOHTEHTY, HAsSBHICTb MEXaHi3MiB
pelieH3yBaHHs, MPO30PICTh aBTOPCTBA Ta HAayKoBa JOCTOBipHICTh MartepianiB (Help:
Authors, 2017; Help: Editors, 2014). BogHouyac Macimrab pecypcy JIOBOIII
OOMEKEHU, OHOBJEHHS KOHTEHTY BIAOYBA€ThCS TMOBUIBHIIIE TMOPIBHAHO 3
BIJIKpUTUMH TUIATGOPMaMU 1 3aJICKUTh BiJI aKTUBHOCTI 0OMEKEHOro Koja (paxiBIliB
(Scholarpedia, 2006; Scholarpedia, n.d.). [lpuknang CTpyKTypu €HUUKIONEIAYHOI

CTaTTi MPEJCTaBJICHO Ha pucC. 3.

s Loin
Page Discussion Read V View Q
Scholarpedia is supported by Brai
SCHOLARPEDIA Real-time data analysis in particle physics
' B Visdimir Vava Gligoro (2024), Scholarpedss. 19(3):53035- dot:10.4249/scholarpedis revision #201433 [ink o/ cte this artice]

« Dr. Vladimir Vava Gligorov, CNRS, Paris, France

Post-publication activity

Particle physics experiments which produce more data than can be read out by their detectors or recorded to permanent storage have to make irreversible decisions about how to reduce this data volume. Such

decisions have to be made quickly with respect to the timescale on which the experiment generates data, in practice within fractions of  second. For this reason they are often referred to as occuring in “real time". The | G
most common example is using information from one part of the detector to infer whether or not it is interesting to read out data from the detector as a whole. Because this decision involves giving a “trigger” to the
detector electronics, any real-time processing of data within particle physics is usually referred to as "triggering.

The data volumes faced by today’s particle physics experiments are so large, however, that the data must be further reduced even once data from the whole detector has been read out. A significant part of the trigger system then consists of looking at the
detector data as a whole and reconstructing high-level physics objects in order to make better and more efficient decisions about which parts of the data to keep and which to discard. In some cases these high-level objects are the complete signal candidates
which we are trying to search for, or whose properties we wish to measure. Reconstructing the complete signal candidates in real time also opens the possibility of a more sophisticated compression of the detector data, based on whether individual electronic
signals in specific parts of the detector are associated with the high-level signal candidates o not. A high-level trigger which reconstructs complete signal candidates and measures their properties with the best achievable accuracy and precision is said to
perform a real-time analysis of the data.

Note that while this entry is written from the perspective of collider most of th pts translate to other types of experiments as well.

Data rates and volumes

Particle physics experiments may need to process data in real time in order to reduce the data rate, data volume, or most frequently both. Historically, both the rate at which data is produced and the overall volume of data from a single experiment would
often exceed data rates and volumes in entire other scientific or industrial domains put together. The necessity of real-time processing therefore arises not only from the cost and impracticability of storing all this data, but from the even greater
impracticability of distributing it for analysis by individual physicists.
As an example, we can look at real-time processing of ALEPH, one of the four LEP [1] & experiments. LEP was an electron-positron collider, and as the ALEPH detector paper (Decamp, D. et al. (1963)) notes

Given the luminosity of LEP and the corresponding event rate, no specific type of physics events need to be selected - the trigger must only reduce the background to a manageable level

Even so, the data rates and volumes faced by ALEPH were formidable in the context of 1989 technology. An unprocessed random ALEPH event would be around 30 kBytes in size, while an event containing a Z%lboson would be several hundreds of kBytes.
As a crossing of the LEP particle bunches occured every 22 b, this meant a total unprocessed data rate of 1.36-Gbytes per second. LEP ran for around 10| seconds per year and consumer hard drives cost around 10*|dollars per GByte in 1989. Storing all
data to either tape or disk was therefore out of the question even without taking into account that server-grade and backed up storage costs up to an order of magnitude more per GByte than individual consumer disks. Transmitting this data would have been
similarly impractical at a time when top of the line Ethernet connections had speeds in the hundreds of kbytes per second. Both the data rate and volume therefore had to be reduced by around five orders of magnitude to bring them into the realm of what
could be stored and distributed.

Data rates, data volumes, bunch crossings, and events

The data volume of an experiment is the total number of bytes of information which it produces while recording data. The data rate is the volume
divided by the time over which the data is recorded. This is often expressed with reference to a nominal unit of data called an "event”. For example, a
typical particle collider uses "bunches" of particles in counter-rotating beams and one or more collisions occur at each “bunch crossing”. An event
typically refers to the full data recorder by the detector during one bunch crossing. More generally, one event corresponds to one decision to read the
detector out, in other words to one trigger. The distinction between data volume and rate is useful because processing many small events or processing a
few large events has di ions for the balance b arithmetic ion and memory ion in the processing archit

Puc. 3. Tlpuknan crarti Scholarpedia
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Benuka ykpaincbka eHuuxionenis (BYE) e HamioHaIbHUM yHIBEpCaJIbHUM
SHIUKJIONEIUYHUM MTPOEKTOM, IO BiJJOOpakae CUCTEMATHU30BaH1 3HAHHS 3 IIUPOKOTO
KOoJa Tramy3ed 1 TO3UIIOHYETbCS SK CydacHa YKpaiHChKa OHJIAMH-CHIIMKIIONE IS
3aranbHOro xapakrepy (BVYE, n.d.). Crpykrypa pecypcy HO€qHYe TOJOBHY
CHITUKJIONIEIUYHY YaCTUHY 31 CTaTTSAMH, CIYKOOBUMHU PO3JIJIaAMU, CTOPIHKAMHU TIPO
MPOEKT, 1H(POpMaLIE0 s aBTOpiB Ta gonatkoBumu wmatepiadamu (BYE, n.d.).
KoHTeHT eHIuKIIoneaii OXOIUII0E CTATTI MPO IOHSTTS, SBHINA, IMOMIi, TEpPCOHANIT,
HAyKOB1 HANpsSMH, KyJIbTYpHI OO0’€KTHM Ta IHIII CKJIQJHUKH CY4YacHOI HayKOBOi
kaptunu cBity (BYE, n.d.).

Baxmuum komnoneHToM BVYE € ommiss «Ctatu aBTOpom», 110 nependadae
3aydeHHsS HOBHX KOPHCTYBadiB J0 aBTOPCTBA 3a YMOBH IMATBEPHKCHHS IXHBOI
daxoBocti. Takoxk y BVYE HasBHa karteropis, 10 fKOi HaJeXaTb CTOPIHKU 3
MO3HAYKOIO «CTaTTsl MOTpedye aBTOpa»; I CTOPIHKK CIHOHYKAIOTh JIO aBTOPCTBA Ta
BOJHOYAC BIIKPUBAIOTH JOCTYI A0 BOro. Takuit miaxia cBiquuTh, 0 BYE noeanye
BIJIKPUTICTh JIO0 3aJIy9eHHS HOBHMX YYACHHUKIB 13 IIEHTPATi30BaHUM peIaKI[iiHUM
koHnTposieM (BYE, n.d.).

OpieHTHPOM MPOEKTY € cTBOpeHHS 0sm3bk0 80 000 eHIIMKIONIEIUYHUX CTaTeH,
10 BUPa3HO MIAKPECIIOE WOro HaIlllOHAILHUM MaciiTad 1 JTIOBrOCTPOKOBHI Xapakrep
po3Butky (BYE, n.d.). IlepeBaramu pecypcy € yHIBEpCalbHICTh, HaIllOHAJIbHA
CIPSIMOBaHICTh, HASABHICTh PENAKIIMHO BIOPSIKOBAHOI MOJEN  IMATOTOBKH
MaTepiaiiB 1 MOXIIUBICTh KOHTPOJIbOBAHOTO 3aJydeHHs HOBHX aBTOpiB. BogHouac
OOMEXEHHSIMM MOYKHA BBa)XKaTH CKJIAIHINITY OpraHi3alliio pelakiiiiHoi B3aeMoii Ta
MOBUIBHIIIE PO3MUPEHHS KOHTEHTY MOPIBHIHO 3 MMOBHICTIO BIIKPUTHUMH PECYPCAMH.

[Ipuknan crpykTypu enuukioneandnoi cratti BYE npezacrasieno Ha puc. 4.
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am 1483 pexb noBHoMacLuTabHoi BiliHK. IMig Yac HiYHOT aTaku arpecoy

Mpo YkpaiHy Ta CBiT — AOCTOBIPHO | MynbTUMERiiHO

Q BBe/liTb NOLIYKOBUiA 3aNUT...

. 5 £ —
Mepcoxanii Mpupoaa Umsinisauia ranysi 3HaHb AsTOpU Mepiadaiinn Bi6nioTeka Mowyk

AkTyanbHo! BcicratTi >

bypauek, Mukona 'puroposuu

16 6epeaHn 155 pokiB i3 AHA HapoaKeHHs bypayeka Mukonu puropoBuYa — xu-
BONWCLR, CLiEHOrpada, MUCTELITBO3HABLIA, TEaTPO3HABLS, LIEBYEHKO3HABLIA, Ne-
narora, npodecopa (3 1917), 3acnyxeHoro aisuya mucteute YPCP (3 1941).

Yoaral Orrysaiees rasia BYE. Sancaurs ankery —
Puc. 4. Bennka ykpaiHChKa €HIIMKJIOIE 1S

Encyclopedia.com € BeOOpieHTOBAaHMM  JIOBIJKOBO-CHIIMKIIONICINIHUM
pecypcoMm, 10 (YHKI[IOHYE SIK arperarop CHIUKIONEANYHUX 1 pedepeHCHUX
MaTrepiajiB 13 BEJIMUKOI KIJIBKOCTI aBTOPUTETHUX OMYyOJIIKOBAaHMX JKepen. Pecypc
MO3UIIOHYE cebe sK OHNaH-TIaTGopMy, sIKa HaJAa€ BUIBHWN JIOCTYH IO
CHIIMKJIONCANYHUX CTaTel 1 JOBIIKOBHUX MaTepialiB i3 Takux jpkepen, sk Oxford
University Press Ta Columbia Encyclopedia, a Takox ae 3Mory 31ilCHIOBATH TIOITYK
3a 3HAYHUM MAacUBOM E€HIIMKJIOIEI1M Ta JOBIIHUKIB.

Opranizamiss Encyclopedia.com rpyHTyeThCsi Ha 1HTErpamii MarepiaiiB i3
YUCJICHHUX MApTHEPCHKUX JIKEpEIl, a He Ha CTBOpeHH1 BiacHuX. CTpyKTypa pecypey
MICTUTh CHIIMKJIONEIUYHI CTaTTi, TEMAaTUYHI KaTeropii, KOPOTKiI y3arajJlbHEHHS TeM,
UTFOCTpaTUBHI MaTepialiv, BiJIeo Ta TOAATKOBI MyOIiKallii, [0 COPOIIYye HaBIraIlio Ta
nomyk iHopmaiii s kKopuctyBaua. Ha caiiti 3a3HadeHo, mo 1uiardopma

3abe3neuye noctyn ao noHaa 300 000 moiakoBux matepiaiiB 1 Outbin sk 50 000
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TEMaTUYHUX y3arajbHEHb, & TAKOXK 3/1MCHIOE TIOCTIMHE OHOBJICHHS 3MICTY pa3oM 13
naptHepamu (Encyclopedia.com, n.d.).

[lepeBaramu  Encyclopedia.com € mmpoke TemMaTUyHE  OXOIUICHHS,
arperyBaHHs MarepiaiiB 13 HAaIIMHUX JKEpell, 3pYYHICTh MOIIYKY Ta MOKJIMBICTh
MIBUKOTO JOCTYMY JO PI3HUX CHIIUKIIONEIUYHUX 1 JOBIJKOBUX TEKCTIB B OJIHOMY
muppoBOMy cepenoBull. BomHodac meBHUM OOMEXKEHHSM I[LOTO pECypcy €
3aJIeKHICTh BiJl 30BHIIIHIX JKEpesl KOHTEHTY, 10 3yMOBIIIOE HEOIHOPIHICTh CTHIIIO,
CTPYKTYpPH i IMTMOMHM OKPEMUX MaTepialliB.

ERIC Thesaurus e cnemniamizoBanuM BEOOPIEHTOBAHUM TEPMiHOJIOTTUHUM
pecypcoMm y Taily3i OCBITH, AKWU BUKOpUCTOBYeThcsi B cuctemi ERIC (Education
Resources Information Center) i crangapTu3amii MOpeaMeTHOI 1HJeKcarlii
JOKYMEHTIB 1 MATPUMKH TouHOro TtematuyHoro mnomyky (Education Resources
Information Center [ERIC], n.d., 2023). 3HauymiicTh BOTO PECYpCy MOCHIFOETHCS
tiM, o nudposa 610moreka ERIC opieHTOBaHa Ha HMIMPOKE KOJIO KOPHUCTYBAYlB,
30KpeMa HayKOBIIIB, JIOCHIIHUKIB, MEaroriB, MOJITUKIB, ¥ cepi OCBITH Ta IIUPOKY
IPOMaJICbKICTh, 1 BUKOPUCTOBYETHCSI MUIbHOHAMHU KOPUCTYBaudiB y PI3HUX KpaiHax
ceity (ERIC, 2017).

Opranizauiss ERIC Thesaurus r1pyHTyeTbCcs Ha CTPYKTYpPOBaHIA CHCTEMI
JECKPUIITOPIB, MK SIKUMH BCTaHOBIIIOIOTHCS 1€papXivHi Ta acOIiaTUBHI 3B’ I3Ku. 11
TEPMIHIB TOJAIOTHCS IIHPII Ta BYXKYl TMOHATTS, OB ’S3aHI TEPMIHH, CHHOHIMIYHI
BIANOBIIHUKHM, a TAaKOX TMOSCHEHHS c(epu BUKOPUCTAHHA, II0 /A€ 3MOTY
3aCTOCOBYBATH PECypC HE JuuIe JJIs 1HIeKcallll, a ¥ [ HaBirauii B MOHSATTEBOMY
nom ocBiTHIX gpociimkens (ERIC, n.d., 2021).

[lepearamu ERIC Thesaurus € cranmapTusailis OCBITHHOI TEPMIHOJIOT],
TOYHICTh TMOIIYKY, JIOTIYHE CTPYKTYPYBaHHSI MHOHSTh 1 MIATPUMKA Y3rOIKEHOIO
IPE/ICTABIICHHS TEMAaTUKU TOKyMeHTIB y rany3i ocBitd (ERIC, n.d., 2023). Bognouac
MEBHUM OOMEKEHHSM IILOTO PECYpPCY € WOro By3bKa (PYyHKITIOHAJIbHA CIIPSIMOBAHICTD:
Ha BIIMIHY B1J] YHIBEPCAJIbHUX CHIIUKIONEIUYHUX TIIaT(HOPM.

[arepdeiic pecypcy Ta npukiian CTPYKTYpH TEPMiHIB IIPEICTABICHO Ha pucC. O.
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- Motes FAQ Contact Us
Collection Thesaurus
7| . Browse
collaboration m Thesaurus

[Jinclude Synonyms [ Include Dead terms

Back to Search Results
Teacher Collaboration

Scope Note: An interactive process that enables teachers with diverse expertise to work together as equals and engage in shared decision making toward mutually
defined goals

Category: Educational Process: School Perspectives

L?,\.' Search collection using this descriptor

Broader Terms Related Terms
Educational Cooperation Collegiality
Teacher Eehavior Cooperative Planning
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Puc. 5. ERIC Thesaurus

Ykpaincbka ejieKTpoHHa eHuukionexiss ocsitu (YEEO) € mnokazoBum
MIPUKJIAIOM HAI[IOHAJILHOTO BEOOPIEHTOBAHOTO EHIIMKIIONEANYHOTO PECYPCY B ramysi
ocBiTd. Ha BinmMmiHy Bim Biakputux Biki-cucteM, YEEO peanidye ekcnepTHO-
penaKkIiiiHy MoOJeNb OpraHizamii KOHTEHTY, 3a SKOi CHIIMKJIONCIWYHI MaTepiau
CTBOPIOIOThCS (haxiBIsIMH y c(epl OCBITH Ta MPOXOASATH PelaKIiliifHe OmpalfoBaHHs
(Bykov et al., 2022; bukos Ta iH., 2023). YEEO € cremnianizoBaHO00 €HITUKIIONEIIE0
B Tajly31 OCBITH, 1110 po3pobJieHa 3 MeToro (hOpMyBaHHS, CUCTeMaTH3allli, yHi(ikalii
Ta TIATPUMYBAHHA B aKTYalbHOMY CTaHI MOHSTTEBO-TEPMIHOJOTIYHOTO amapary
nenaroriku 1 neuxosorii (bukos Ta 1H., 2025).

YEEO peanizoBano sk BeOOpiEHTOBaHY aBTOMAaTH30BaHy 1HGoOpMaIliiHy
CUCTEMY, IO MOEJHYE BA B3AEMOIOB’A3aH1 CKIIAJHUKHU: 3MICTOBO-00 €KTHUH, KUl
OXOIUTIOE MHOXHUHY 1H(GOpMamiiHUX 00’€KTiB (mediHimii, MOHATTS, IEepPCOHATIT
TOILI0), KaTeropii 1 TEpMIHIB, Ta MPOLECYAIbHO-TEXHOJIOTTYHHUIA, IO BH3HAYAE
GYHKIIOHAIBHY CTPYKTYPY IUIaTGOpMHU 1 MIATPUMYE PEIAKTOPChKI MPOIECH:
CTBOPCHHSI, peAaryBaHHs, OpraHi3allil0 Ta OHOBJICHHS KOHTEHTY 3a y4acTIO PI3HHUX
kareropiit kopucrypauiB (bukos Ta iH., 2025).

YEEO ctBopena Ha pymiii MediaWiki Tta mae pogaTkoBe pO3LIUPEHHS

Semantic MediaWiki, mo 3a0e3nedye CceMaHTUYHE CTPYKTYpyBaHHS 3HaHb,
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BCTAHOBJICHHS JIOTTYHHUX 3B’SI3KIB MK HUMU JJi1 (JOPMYyBaHHS 0a3u JlaHUX, poOOTY 3
KAaTEeropisiMM, BJIACTUBOCTSMHM Ta METAJaHMMH, a TaKOX MIATPUMYE LUIICHICTh
eHiukIionenuuHoi cuctemu (bukos 1 Jlymapenko, 2023).

3MmictroBe HamoBHeHHS YEEQO CTaHOBISITH HayKOBO-OCBITHI CTarTi, IO
MOSICHIOIOTh TIOHSTTS, TEPMIHU W KaTeropii B raiysl Menarorikd Ta ICHUXOJIOTi, a
dbopMyBaHHS Ta TIATPUMKA I1IbOTO KOHTEHTY 3a0€3MeuyloThCsl HAYKOBUMU
IpaliBHUKaMH, L0 MIABHUINYE JOCTOBIPHICTb 1 HAYKOBY BHUBIPEHICTb MaTepiajiB
(bukoB Ta iH., 2023). ¥V upomy kontekcti YEEO nouuibHO po3risiiaTy HE JIUIIE K
JIOBIIKOBUU pecypc, a 1 K 1HQOpMaliiHO-aHAIITUYHY CHUCTEMY, CIpPSMOBaHYy Ha
MIJITPUMKY  PO3BUTKY TOHSTTEBO-TEPMIHOJOTIYHOIO  arapary TMeJaroriku 1
ncuxodorii (Bykov et al., 2022; bukos Ta iH., 2025). [HTepdetic pecypcy Ta mpukia

CTPYKTYpHY TEPMIHIB MPECTaBIICHO Ha puC. 6.

yEE JpaiHCIRa eachmpor Mpeo npoekT  AbeTka A-H MeaiaTeka ABTOpM KoHTaKTK

erdyttaonegia ochinu

MonosHa_cTopidka » PhET Interactive Simulations

PhET Interactive Simulations ...

PhET Interactive Simulations (PhET) - (/Ho3. Physics Education and Thechnologies Interactive Simulations (PhET Interactive Simulations)) - NPOEKT, WO
HAASE HAYKOBO OBIPYHTOBaHI aHIMOBaHI BE3KOWTOBHI IHTEPAKTMBHI KOMM'IOTEPHI CUMyAAUT 3 bi3vKku, xiMii, BIOAOTIT, METEMATUKM T8 HayK NPO 3EMAKD,
Lo PO3POBASETLCR | MIATPUMYETLCA Ha 6a3i YHiBepcuTeTy Koaopaao

3MmicT PhET Interactive Simulations

PhET Interactive S

mulations PhET Interactive Simulations

PhET Interactive Simulations

Hasea

(PhET)
KTy Physics Education and

Thechnologies Interactive

Name
Simulations (PhET Interactive
Simulations)

CTBOpEHO 2002

Kpaina CLIA

Po3po6HUK University of Colorado Boulde

BebcanT https://phet.colorado.edu

[cTOpPUYHA AOBIAKA [pes.]

MNepeAyMOBM PO3POBAEHHS [ pea.]

MpoekT PhET Interactive Simulations (IHTEpakTWMBHI CUMyAAUIT AAR GISMYHOT OCBITK Ta TEXHOAOTM) IHILUIMOBaHWMIA Ta 3aMO4YaTKOBaHWA AaypeaToMm
Hobeaiscekol npemii 3 disnkn Kapaom Bimanom Ha 6a3i YHisepcuTety Koaopaso y 2002 poui - Toal Biaomui Ak npoekT «Physics Education
Technology».

Puc. 6. ITpuknan ctarti YEEO
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[TpukiagoM eKCIEepPUMEHTATBHOTO BEOOPIEHTOBAHOTO ECHIIMKIONEAMYHOTO
pecypey € Grokipedia, mo mMae ambTepHATUBHUHN IMIiAXiJ A0 CTBOPEHHS HUGPOBUX
MmarepianiB (Associated Press, 2025). fkiio B pecypcax, 0 Oyiau po3rsHYTI BHUILE
AKICTh 1 JIOCTOBIPHICTh KOHTEHTY 3a0€3MeUyIOThCS 3aBISKH KOJCKTUBHOMY
penaryBaHHIO, PeJakiiiHOMY KOHTPOIIO ab0 EKCIePTHOMY pEIeH3yBaHHIO, TO B
CUCTEeMaxX TaKOro THWITy 3HAYyHa dYacTHMHA TIPOIECiB (CTBOPECHHS, OHOBJICHHS Ta
MacimTabyBaHHS MarepiaiiB) BIJOYBAa€ThCS 3 BHUKOPUCTAHHSM I1HCTPYMEHTIB
mrydnoro inTenekty (Associated Press, 2025). BoxHouac 1ie CBIZYUTh MPO IOSBY
HOBOTO HAampsMY pPO3BUTKY BEOOpPIEHTOBAHMX EHIIMKJIONEAMYHUX PECypCiB, IO
MOEJHYE BHCOKMH TIOTEHIla]l aBTOMAaTW3alii 3 pHU3UKaMHd, T[IOB’S3aHUMH 3
JIOCTOBIPHICTIO, TTPO30PICTIO JPKEPENbHOI 06a3u Ta moTpeboro y gaxoBiit Bepudikarlii
smicty (Booth, 2025). Intepdeiic pecypcy Ta NpuKIaL CTPYKTYpPH TEPMIHIB

IIPEJICTABIIEHO HA pUC. /.

Grokipedia Q Search ¥ & Suggest Edit w

Definition and Histo {J Fact-

Mass collaboration @ @ 9

Mass collaboration is a form of collective action in which large numbers of individuals, often working independently and coordinated through digital

platforms, voluntarily contribute to the creation or evolution of shared projects, such as software, knowledge bases, or scientific data, without relying on

traditional hierarchical management or market prices as primary coordinators.!l This mode of production, sometimes termed commons-based peer
production, leverages the modularity of tasks, low-cost communication enabled by the internet, and diverse motivations—including social recognition, intrinsic
enjoyment, and reputational gains—to harness underutilized human creativity on a global scale.!) Key characteristics include fine-grained contributions that
allow asynchronous participation, peer review mechanisms for quality control, and open access to outputs, distinguishing it from conventional firm-based or

market-driven efforts.’”)

The phenomenon gained prominence in the early 2000s with the advent of Web 2.0 technologies, which facilitated platforms for widespread involvement.2]
Pioneering examples include the GNU/Linux operating system, developed by thousands of volunteer programmers since the 1990s, demonstrating how
decentralized collaboration can rival proprietary software in quality and innovation.I'] Similarly, NASA's Clickworkers program, launched in 2000, engaged over
85,000 participants to analyze Mars imagery, generating 1.9 million contributions for scientific mapping tasks that would have been prohibitively expensive
otherwise.l'l In knowledge creation, projects like Project Gutenberg have mobilized volunteers to digitize public-domain texts, producing over 75,000 free e-

books as of November 2025 through distributed proofreading efforts.l’]

Beyond open-source software and citizen science, mass collaboration has transformed business and innovation landscapes by enabling companies to tap
external talent pools.”! For instance, Procter & Gamble has sourced breakthroughs, such as ink-jet printing for food products, from global online marketplaces
like yet2.com, reducing internal R&D costs by integrating crowd-sourced ideas with proprietary capabilities.”*! This approach addresses challenges like
participant recruitment, contribution integration, and quality evaluation through incentives such as gamification or micro-payments, as seen in platforms like
Amazon Mechanical Turk.l”! Overall, mass collaboration enhances efficiency in information-rich domains by pooling diverse expertise, though it requires robust

governance to mitigate issues like free-riding or uneven participation.2!
Definition and History

Definition

Mass collaboration is a form of collective action in which large, often anonymous groups of individuals voluntarily contribute to a shared goal, typically
facilitated by digital platforms that enable decentralized participation and coordination. This approach emphasizes self-organizing communities where
contributors work independently on modular tasks, pooling diverse expertise without reliance on traditional hierarchies or monetary incentives. Unlike smaller-
scale teamwork, mass collaboration thrives on the scale of hundreds to thousands—or even millions—of participants, harnessing global talent to produce

complex outputs such as encyclopedias, software, or scientific datasets.”l[°

Puc. 7. Ilpuknaz crarri Grokipedia
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CydacHi BeOOpIEHTOBaHI EHIMKJIONEIUYHI PECYpPCH PENPEe3eHTYIOTh pPi3HI
NIIXOAU J10 CTBOPEHHS, CTPYKTYpyBaHHs Ta Bepu(ikalii 3HaHb Yy LHUPPOBOMY
CcepelloBUII. IX PO3BUTOK CBiIYMTH IIPO 3POCTAHHS POJIi TAKUX PECYPCIB HE JIUIIE K
JOBIIKOBUX CHUCTEM, ajie 1 sIK 3ac001B MIATPUMKHA HUPPOBOi IHPPACTPYKTYPU OCBITH
Ta HAYKH.

BucnoBkmu.  IIpoBenenuii  aHami3  moka3dye, 1O  BeOOpIEHTOBaHI
CHIMKJIONEANYHI PECYpCH Y Taly3i OCBITH JOLUIBHO PO3IJISIIATH HE SK OAHOPIIHY
rpyny uudpoBUX TOBIIKOBUX CUCTEM, a K CYKYMHICTh PI3HUX MOJIE]e opraHizailii
3HaHb, 10 BIAPI3HSIOTHCSA 32 CIOCOOOM CTBOPEHHS KOHTEHTY, MEXaHI3MaMH HOro
Bepu@ikailii, piBHEM BIAKPUTOCTI Ta TEXHOJIOTIYHOIO OCHOBOW. Bimkpurti pecypcu
OpI€EHTOBaHI Ha MACIITaOHICTh 1 IIBUIKE OHOBJICHHS KOHTEHTY, PEHAKIlIiHI Ta
peleH30BaH1 — Ha 3a0€3MeUeHHS IOCTOBIPHOCTI M KOHTPOJIIO SIKOCTI, arperoBaHi — Ha
IHTErpalilo 3HaHb 13 PI3HUX JOKEpes, a CHeliali3oBaHl — Ha TOYHIIIE
CTPYKTYPYBaHHS i yHI(IKaIil0 TEPMIHOJIOTi B MEBHIM ramxysi. Y 1IbOMY KOHTEKCTI
VYKpaiHChKa €JIEKTPOHHA EHIMKIIONE/isl OCBITH € MOKa30BUM MPHUKJIAIOM Taly3€BOro
pecypcy, y SKOMY TOEIHYIOThCS EKCIIEpTHO-peAaKIliiHa MOJAeNb, CEMaHTHYHE
CTPYKTYpYBaHHS 3HaHb Ta iH(opMaliitHo-aHamiTH4H1 ¢yHKIi. BogHouac nosiBa Al-
OpIEHTOBAaHUX CHIMKJIONEANYHUX CHUCTEM CBIAYUTH MPO HOBY TEHICHIIIO PO3BUTKY
TaKUX PECypcCiB, Y MeXax sIKOi 3pOCTa€e 3HaUCHHsI HE JIMIIE aBTOMaTH3allil CTBOPEHHS
KOHTEHTY, a i MeXaHi3MiB Horo mpo3opoi Ta haxoBoi Bepudikaiiii.

IlepcnekTMBH  MOAANBIIMX  JOCTIIKeHb. BHBYEHHA  MOXIHUBOCTEH
BUKOPUCTaHHS IITYYHOrO IHTENEKTY I MIATPUMKHA (OpMyBaHHS il OHOBJICHHS
CHIIMKJIONEANYHOTO KOHTEHTY.

JlekjiapyBaHHsI BHMKOPHMCTAHHSI IHCTPYMEHTIB IUNTYYHOI0 IHTEJIEKTY.
[HCTpyMEHTH MITYYHOTO 1HTENEKTY BUKOPHUCTOBYBAIMCS IS MOBHOTO pellaryBaHHS,
YTOYHEHHs (OPMYIIOBAHb 1 CTPYKTypH3alli TEeKCTy. YCl 3MICTOBI pIIIEHHS,

nepeBipka jpkepen 1 GpiHanbHa pefaKilisi CTaTTi BUKOHAHI aBTOPOM CaMOCTIHHO.
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Bapuenxo-Tpoyenxo JI., Casuenxo B., Koxan O., YQuoicmompsa O. Bebopienmosani enyuxioneouyni pecypcu y eany3i
oc8imu: 02140 Cy4acHux NpukIaoie

WEB-BASED ENCYCLOPEDIC RESOURCES IN THE FIELD OF
EDUCATION: ANALYSIS OF CONTEMPORARY MODELS AND
DEVELOPMENT TRENDS

Abstract. This article provides an overview of contemporary web-based
encyclopedic resources with the aim of identifying their characteristics,
advantages, and limitations in the context of their use in education. The
relevance of the study stems from the growing volume of digital information in
the educational sphere, the need to systematize and unify it, and to ensure open
access to verified information. The focus is on analyzing various models of
organizing encyclopedic content, mechanisms for ensuring its quality, methods
of structuring knowledge, and the functional capabilities of the respective
resources. Open, editorial, peer-reviewed, aggregated, and specialized models
of web-based encyclopedic resources are characterized. Wikipedia is
considered as an example of an open model, Encyclopaedia Britannica as an
editorial model, and Scholarpedia as a peer-reviewed model. The analysis also
includes the Great Ukrainian Encyclopedia as an example of a national
universal resource, Encyclopedia.com as an aggregator of encyclopedic and
reference materials, and the ERIC Thesaurus as a specialized terminological
resource in the field of education. Special attention is given to the Ukrainian
Electronic Encyclopedia of Education as a national, sector-specific, web-
oriented encyclopedic resource that combines an expert-editorial model of
content organization with the capabilities of semantic knowledge structuring.
The review found that web-based encyclopedic resources differ in their
approaches to content creation, level of openness, quality control mechanisms,
and technological infrastructure. Open resources ensure the scalability and
timeliness of information updates, while editorial and peer-reviewed resources
provide a higher level of reliability, and specialized resources offer more
precise structuring and unification of knowledge in a specific field. It is
demonstrated that the Ukrainian Electronic Encyclopedia of Education can be
viewed not only as a reference resource but also as a tool for supporting and
developing the conceptual and terminological framework of pedagogy and
psychology. A new direction in the development of digital encyclopedic systems
Is also outlined, involving the use of artificial intelligence tools for content
creation and updating. The effectiveness of web-based encyclopedic resources
in the field of education is determined by a combination of content, knowledge
organization models, technological solutions, and mechanisms for ensuring the
reliability of information.

Keywords: web-based encyclopedic resources; encyclopedic content; the field
of education; MediaWiki; Ukrainian Electronic Encyclopedia of Education;
Semantic MediaWiki; artificial intelligence.
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