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BULLIA IT-OCBITA YKPAIHU
B KOHTEKCTI EBPOMENCHLKOro BUMIPY

MeTtolo CTaTTi € BM3HAYEHHA KOHUeNUii Ta LWAAXiB peanisauii oCBiTHbOI Napagurmm
niarotoBkn marictpis 3 IT-cneujanbHocTelt BignosigHo Ao Bumor IT-iHAycTpii YKpaiHw,
cBiToBOro IT-pMHKY npaui, AOCBiAy NPOBIAHWX EBPOMNENCHKUX YHiBEpCcUTETIB, EBPONENCbKOT
pamku IKT-KomneTeHLi | Mi*KHapogHUX pekomeHaauin npodecinHux acouiauii ACM Ta AlS.

MeTtoau pAochigMKeHHA. 3acTOCOBAaHO CUCTEMHUIW MigXid [0 BW3HAYEHHA BUMOT
IT-ingycTpii Ao MmaricTpis iHPopMaLinHUX cucTem; cUCTEMHMI aHanis IKT-komneTeHLin
€BpoONencbKoi pamMKM Ta KOMMETEHTHOCTEW, O3HAYEHMX B MidKHAPOLHOMY CTaHAapPTI
MSIS2016 pana po3pobKM KomNeTeHTHiCHOI napagurmu  IT-ocBiTM; meToau 06pobKM
CTAaTUCTUYHOT iIHbOpPMaLLii ANA aHaNi3y pe3ynbTaTiB ONUTYBaHHA CTEMKXONAepiB.

HayKoBa HOBM3Ha nonarae y metoauui po3pobKu OCBiTHbOI Mporpamu marictpis 3
iHpOpPMALMHMX cUCTeM Ha OCHOBI cucTemaTtmsauii Bumor IT-ranysi 4o KomneTeHTHoCTeM
BMMYCKHUKIB BH3 i cTaTUCTUUYHOrO aHanisy pe3ynbTaTiB ONUTYBAHHSA CTEMKXONAEPIB.

MpakTnyHa HoBM3Ha. AnpobaLia pe3ynbTaTiB A4OCNIAMKEHHA B pamKax Erasmus+ npoekTy
MASTIS nporpamu €sponeiicbkoro Coto3y B Npoueci MiJIOTHOro BNpPOBAaAKEHHA OCBITHLOI
nporpamu NigroToBkM Mmarictpis iHGoOpMaLiiHUX cUCTeM Yy LWIeCTU yHiBepcuTeTax YKpaiHu
Lana NO3UTUBHI pe3ybTaTu.

BucHoBKU. OB6rpyHTOBaHa AOUINbHICTb 3MiHM OCBITHbOI Mapagurmun, 30Kpema Ans
IT-ocBiTK. MpoaHanizoBaHa pPoOAb MidKHAPOAHWUX MPOEKTIB MiABULLEHHA MOTEHUiany BULLOI
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Lindposa nnatdopma: iHdopmaLiinHi TEXHOMOTiT B COLOKYNbTYpPHI cdepi 2018, Ne1

OCBITM YKpaiHM B pamkax nporpamu Erasmus+ ana po3BUTKY BMLLOI OCBiTM. BM3HauveHa
OOUINbHICTb OpieHTALT NiArOTOBKN MaricTpiB iHGopMaLiMHUX CUCTEM HA EBPONEICbKI LiiHHICHI
npono3uuji. [loBegeHa AOPEYHICTb BUKOPUCTAHHA EBpPoOMeincbKoi pamku IKT-KomneTeHuin
Oons  po3pobKM  OCBiTHIX nporpam IT-cneuianbHoOCTel, OPIEHTOBAHWX HA  MEBHi
IT-npodecii. MoKkasaHa MOXKAUBICTb NOOYA0BM OCBITHLOI MapaguUrMu 3a MOAEN/O ONuUCy
6isHec-npoueciB iHpopmauiitHux cuctem (IC). Y3aranbHeHa MoZeNb KOMMETEHTHOCTEM
MaricTpis iHbopmaLitHMX cUCTEM.

KniouoBi cnoBa: KomneTeHLia, KOMNETEHTHICTb, iIHPpopMaLiNHiI cuctemm, iHpopmauinHi
TexHonorii, IT-ocsiTa, IT-iHAYCTpiA, OCBITHA Nporpama.

Bcryn. IHpopmaLiriHi TexHonorii (IT) cknagatoTb OCHOBY PO3BMHEHOT EKOHOMIKM.
IT € ogHOlO 3 ranysen, Wo HanbiNbLl AMHAMIYHO Ta YCMiWHO PO3BMBaOTLCA B YKpaiHi
Ta € KNHOYOBUM AKEepPEenom KOHKYPEHTHOI NepeBaru a8 KoMmnaHi B enoxy Lmudposoi
eKoHOMIKMK. IHpopmauinHi cuctemu (IC), BNpoBaAKeHi Ha nNignpueEMcTBAX —
iHCTPYMEHT  4/1A  YAOCKOHAJIeHHA  CTPYKTYpU  ynpaBAiHHA  NiANPUEMCTBOM,
OMNepaTMBHOrO pearyBaHHA Ha 3MiHY KOH'IOHKTYpU PUHKY Ta po3pobneHHsA
MapKeTUHIroBuUx cTtpaterin. lonoBHMM pecypcom [T € KBanidikoBaHi ¢axisu,.
IX HeAOCTaTHA KiNbKICTb — OAMH 3 OCHOBHUX CTPMMYIOUMX GAKTOPIB PO3BUTKY LibOrO
CEKTOpPA EKOHOMIKMW.

Pe3synbratn aocnig:KeHHA. Bumoru IT-iHgycTpil o ¢axisuis iHGopmauinHUX
CUCTEM i TEXHONOTI GOPMYNIOKOTLCA Y BUINAAI KOMNETEHLN, 3MiCT AKMX 3BOAUTbLCA
[0 BONOAIHHA BE/IMKMM CNEKTPOM Cy4acHUX iHPopMaLiMHUX TEXHOOFiN, HAaBUYKaMM
NPOEKTYBAHHA, NpPOrpamyBaHHA i cynpoBoay iHPOpPMaLMHUX CUCTEM, PO3YMIHHAM
npeameTHoi ranysi, 34aTHICTIO A0 aHanisy Ta onTumisauii 6i3Hec-npouecis, WO
aBTOMATM3YIOTbCA, | 3aBAaHb OPraHi3alUiiHOro ynpas/iHHA, MeTodamMW | TexHo-
JIOTiIAMM MPOEKTHOro ynpas/iHHA BeAeHHAM POo6IT i NPUIHATTAM yNpaB/iHCbKUX
piweHb. OCBITHA Napagurma, fka byayeTbcAa Ha 3acagax GoOpmyBaHHA KOMMETEHT-
HOCTEeN y BUMNYCKHUKIB BH3, BU3HA4Ya€ETbCA AK KOMMNETEHTHICHa napaanrma.

Barato IT-komnaHili MatoTb HayKoBO-AocniaHi ueHTpu (R&D-ueHTpun), 3aBAAHHAM
AKMX € po3pobKa iHHOBAUMHUX TEXHONOrIA Ta CTBOPEHHS HOBUX iHOOPMALiMHNX
cepsicis. IT-BUNYCKHUKK, AKI OTPUMANM CTYNiHb MaricTpa, MOBUHHI MaTW BignNoBiIAHI
KOMMETEeHTHOCTI Aaa poboTu B TakMx LeHTpax. CyyacHui piBeHb NiAroToBKM
marictpis y BH3 npu KpusoBomy cCTaHi pO3BUTKY HAyKoBOI cdepu YKpaiHu
(0,85 Bigcotkis ~ BBIM,  3annaHosaHux y 2018 p. (http://ces.org.ua/wp-
content/uploads/2018/01/budget-2018 flash.pdf) He Bignosigae Takum Bumoram.
CyyacHi marictpy He MaloTb AO0CBiZYy BMKOHAHHA HAyKOBO-A4OCAIAHUX pPObGIT Ta
0GOpPMNEHHI pe3ynbTaTiB A0CNIAKEHDb, HE BOJIOAIIOTb MUCAEHHAM AOCAIAHMKA Ta
apxitTektopa (KpemeHb peg., 2014). OTke, peanisauia KOMNETEHTHICHOI napaaurmm
ocBiTM y BH3 € aKTyanbHOl meTozo/s0riyHO Npobaemoto opraHisauii ocBiTHbOro
npouecy y BULLMX HAaBYa/IbHMX 3aKNa4ax 3 MeToto 3abe3neyeHHs AKiCHOT NigroToBKM
daxisuis gna IT-ranysi BignoBigHO 40 BUMOT PUHKY NpaLii.

Mpobnemi aHanisy cTtaHy Ta MOKPALLEHHA AKOCTi niarotoBku IT-daxisuis y BH3
npuceaYeHo H6araTto HayKOBUX Npaupb BITYM3HAHMX Ta 3aKOPAOHHWX AOCNIAHWKIB, 30KpeMa
B. AHApYLLEHKO, B. BikTopos (http://enpuir.npu.edu.ua), Fopainuyk C.
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(http://lib.iitta.gov.ua), O.€EciHa (http://dspace.oneu.edu.ua), C.HikonaeHko (2006,
c.7-22), 0. AKMMeHKo (http://kpi.ua/530-3), E. Hanushek, L. W6Rmann
(https://openknowledge.worldbank.org). CninbHolo ana 6araTbox aBTOPIB € AyMKa Mpo
HeobXiaHICTb rapmoHi3alLlii OCBITHIX Mporpam 3 peanbHUMKM NoTpebamm puHKY npad;j (BibiK,
2013), B3aemogiji BMLLMX HaBYaNbHWUX 3aknagis, IT-NiANPUEMCTB Ta BNagM Ha 3pasok
mogeni noTpiliHoi cnipani (YBaposa pea., 2010), popmyBaHHA HOBOI MoAeNi MPOEKTHO-
nignpUeMHMLbKOro yHiBepcuteTy (KoBantok Ta Kobeub, 2018), 30kpema ans IT-ocsiTy.

Posrnagy ocobnuMBocTe KOMMETEHTHICHOI MapagurMm OCBITM NPUCBAYEHI
pobotn A. AHapeeBa (2005), I.MoHomapeHKo (2013), O. Osuapyka (pea. 2004),
C. Nicosoi (2011), H. Bibika (2013) Ta iH.

OT)Ke, napagurma KOMMETEHTHICHOI OCBITHbOI cucTemMM Mae nepeabaunTu
peanisauito TaKMX OCBITHIX Mporpam, AKi nepiog, aganTtauii BMNycKHMKIB BH3 pgo
BMMOTI iHAYCTPil Ta BXOAMKEHHA BUMYCKHWUKIB y BMPOOHWMYIM npouec KomNaHin
3BeflyTb [0 MiHIMaNbHO HeobXxiAHOro, a MoZenb YHiBepcuTeTy 3a MNPUHLMMIOM
NnoTpilHOI cnipani nepeTBOpUTb MOro Ha MPOEKTHO-NIANPUEMHULbKMIA OCBITHIN
3aKnaf, B AKOMY MPOEKTHO-NPaKTUYHa poboTa cTyAeHTiB Ta OCBiTHIN npouec byayTb
06’eaHaHi B oguMH 6i3Hec-npouec BH3.

MeTol CTaTTi € BM3HAYEHHA AOUINbHOCTI, KOHUenuii Ta waaxis peanisauii
KOMMETEHTHICHOI OCBITHbOI MapagurMm MiAroToBKM marictpis IT-cneuianbHoCTEN
BignosigHO [0 Bumor IT-iHaycTpii YKpaiHu, ceitoBoro IT-puHKY npaui, Aocsigy
NPOoBiAHMX EBPONENCbKMX YyHiBEpCUTETIB, EBpoNencbKoi pamkm IKT-komneteHUint i
Mi*KHapoAHUX pekomeHaauin npodeciinHmx acouiauin ACM Ta AlS.

OcBiTa BiATBOPIOE | HAPOLLYE iHTENEKTYaNlbHUIA, AYXOBHWI Ta EKOHOMIYHWI
noTeHujian cycninbctBa. OAHMM i3 MeplwKnx KPOKIB CTUMY/IIOBAHHA 3POCTAHHA
iHHOBALLIMHOT CKNa[0BOI AEpXaBW Ta PO3KPUTTA IHTENEKTYyaNIbHOro noTeHuiany
YKpaiHn € pedopmyBaHHA cuUCTeMM OCBITM ANA  36iNblueHHA KinbKocTi Ta
MOKpPALLEeHHA AKOCTI NiArOTOBKM BUMYCKHMKIB TEXHIYHMX CnewianbHOCTEN, 30Kpema
B ranysi IT. Cucrema IT-0CBiTM NOBMHHA BigirpaBaTM PO/b KaTanisatopa y PO3BUTKY
BCiel cuctemm ocBiTi, nomibHo [0 TOro, AK iHpopMaLiliHi TexHonorii BigirpatoTb
NPOBiAHY PO/b Y PO3BUTKY HayKM, TEXHOOTIN Ta CycniNbCcTaa.

OcCHOBHi Npobaemu BULLLOT OCBITU, 30Kpema IT-ocBiTH, Le:

- HeAoOCTaTHE 3abe3neyeHHA HaBYaNbHOro npouecy KsanidpikoBaHMMM
BMK/MaZavYaMu Ta HE33,0Bi/IbHA onaaTa npaLi;

— 3acTapina maTepianbHO-TexHiYHa 6a3a Kadeap, AKi 34iACHIOIOTb NiAroTOBKY
3 IT-cneuianbHoCTEM;

- He3a[oBiNbHa MiAroToBKa CTYAEHTIB Ta LWKOAAPIB y ranysi iHpopmauinHmx
TEXHOOriM Ta Ppi3MKO-MaTEMATUYHUX AUCLMUNNIH;

— 3aCTapiny HaB4Ya/bHi N1aHW Ta NPOrPaMu ANUCLUNIIH;

— BIATIK TaIAHOBUTUX CTYAEHTIB Ta LWKOAAPIB 40 3aKOPAOHHUX YHIBEPCUTETIB;

— BiATiK KBanipikoBaHUX cnewianicTie Ha poboTy A0 3aKOPAOHHMUX IT-KOMNaHiN;

— HWM3bKA MOTUBALA CTYAEHTIB Yepe3 AMKTAT AUCLUMUNIH, WO HaCaZKyHTbCA
aamiHicTpauieto BH3 Ta BiaACYTHICTb MOXKIMBOCTI peanisauii NepCoHaNbHMX OCBITHIX
TPAEKTOPIA HaBYaAHHA.
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Acouiauisa «lHpopmauinHi TexHonorii YKpaiHM» BM3Hayae, WO AOCBigYEeHWUN
BMKMaZ4a4y NPUHOCUTL 3Ha4YHO Binbwe npubyTKy IT-KOMNaHiAM, AKWO BiH nepebyBsae
Ha cBOeEmy Mmicui, To6To y BH3 yepes Te, Wo BiH Hagae NpPoBiAHMM IT-KOMnaHiaM
y cepeaHbomy 20-30 KBanidikoBaHMX monoaux cneuianictis (MoHomapeHko, 2013).
3i cBoro 60Ky IT-komnaHii HamaraloTbCA 3a0XOTUTU BUKNAAAuiB A0 AKiCHOI poboTu
yepes CTUMYIOBAHHA iX A0 NpodeciiHOro 3pocTaHHA Ta eEeKTUBHOIO BUKOPUCTAHHA
BNACHUX GaxOBUX 3HAHD.

LLnaxu BUpilLEHHA NOAAHWUX BULLE Npobaem:

-  06MiH J0CBiAOM MiXK KBanipikoBaHMMM BMKNaZa4yaMu Ta chiBpobiTHUMKaMu
IT-komnaHin;

—  HabaumKeHHA poboumx NaaHiB Ta Nporpam A0 cy4acHMx noTpeb IT-komnaHil;

— TMOBEpHEeHHA  [OCBigYeHMX BMKAagadiB 3 IT-KomnaHin  go  BH3
3i 36epeeHHAM MaTepiaibHUX 3a0X04EHb;

- nigBuwweHHA KBanidikauii BUKNagayiB yepes AUCTaHLIMHI KypCu, CTaxKyBaHHA
B IT-komnaHisax Towo;

- [0A4aTKOBa NiAroToBKAa 3 Cy4aCHMX iHGOPMALIMHUX TEXHONOTIN CTYAEHTIB Ta
LWIKONAPIB;

— 3a/y4yeHHs acnipaHTiB Ta CTYAEHTIB A0 BUKIaAaLbKoi poboTu;

— 3a0X0YEHHA BWK/IaZauyiB YHiBepcuTeTiB A0 KBasidikoBaHoi poboTm
3i CTyAEHTaMM Ta WKOIAPAMMU.

OT1Ke, rapmoHi3sauia sumor IT-iHaycTpii Ta IT-0CcBiTH, peanisayia KOMNETEHTHICHOI
napaaurmum ocBiTM 3 BNPOBAAMKEHHAM NEPCOHANbHUX OCBITHIX TPAEKTOPI HaBYaHHA
BiANOBIAHO A0 6a)KaHb, MOX/MBOCTEN Ta 34iOHOCTEN CTYAEeHTIB — ue niactaBa anA
BM3HAYeHHA cTpaTerii po3BUTKy IT-ocBiTH.

B pamkax MiXHapoAHMX NPOEKTIB NigBULLEHHA MOTEHLUiaNy BMLLOI OCBITH, WO
¢diHaHcytoTbea EBponelicbknm Cotozom (EC) B pamkax nporpamun Erasmus+, YKkpaiHa
BMpILIYE AeKiNbKa 3aBAaHb, 30Kpema:

- MoJepHi3auin, BMNpoOBafMKeHHA iHHOBALiM Ta 3abe3neyeHHA [OCTYMHOCTI
BULLLOI OCBITY;

- NiABMLEHHS AKOCTI BULLLOI OCBITM Ta ii BignosigHocCTi noTpebam cBiToBOro Ta
HaLiOHANbHUX PMHKIB NpaLi Ta CyCcniNbCTBa;

— cnpuAaHHA cnisnpayi mixK EC i KpaiHaMKU-NapTHEPaMK;

— PO3BMTOK CMiNIHOTO OCBITHLOrO MNPOCTOPY B paMKax iHiyiatme €C,
Mi*KOCOBUCTICHUX KOHTAKTIB i MiXKKyNbTypHOT iHGOPMOBaHOCTI Ta B3aEMOPO3YMiHHS.

OaHMM i3 Takux npoekTiB Erasmus+, WO 3ano4yaTKOBYE NiAroTOBKY
maricTpiB iHpopmauiitHux cuctem (IC) B YKpaiHi, € npoekt MASTIS «Establishing
Modern Master-level Studies in Information Systems»
(https://openknowledge.worldbank.org). 3mict nigrotoskm marictpis IC 3a uum
NPOEKTOM Bianosigae Cy4acHUM 3arasibHOEBPONENCHKUM CTaHA4apTam
3 iHbopmaUiHUX cucTem, Bumoram IT-iHaycTpii  YKpaiHW, MiKHapogHUM
KomneTeHuism ¢daxisLiB 3 IC 3a EBponencbKoto pamkoto IKT-komneTeHu,ii.

B ocHoBy po3pobkuM nporpamu nigrotoBku marictpie IC 3a npoektom MASTIS
NOKMaAEHNI KOMNETEHTHICHMI Niaxig, i ouiHKa pe3ynbTaTiB HaBYaHHA BiANOBIAHO A0
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npoekTty «fapmMoHi3aL,ia ocBiTHiX cTpyKTyp B EBponi, Tuning» (J. Lokhoff Ta iH., 2010).
3rigHo meTogoorii Tuning, pe3y/abTaT HaBYaHHA — Ue GOPMYIOBAHHA TOro, WO
CTYOEHT MNOBWMHEH 3HATW, PO3yMiTH, OyTM 34aTHMM NpPOAEMOHCTPYBATM nicaA
3aBEpLlEHHA HaBYaHHA. Pe3ynbTaTM HaB4YaHHA GOPMYNIOKOTLCA B TepMiHax
KomneTeHTHocTel. KomneTeHTHiCTb — Ue AMHamiuHa KombiHalifa 3HaHb, BMiHb
i MNPaKTMYHMX HaBWMYOK, cCrNocobiB MUCNeHHA, nNpodecCiMHUX, CBITOrNAAHUX
i TPOMaZAHCBKUX AKOCTEM, MOPASbHO-ETUYHUX LIIHHOCTEM, AKa BM3HA4a€ 34aTHICTb
0ocobu ycniwHo 3ailicHoBaTM npodeciiHy Ta noAanblly HaBYasbHY AiANbHICTb
i € pesyNbTaToM HaBYaHHA Ha NeBHOMY PiBHi BMWOI ocBiTM (Hakaz MOH YKpaiHu Big,
01.06.2016 Ne 600 «[lpo 3aTBepAKeHHA Ta BBeAeHHA B Aito MeToguuHux
pekoMeHAaui wWwoao po3pobneHHAs CTaHAapTiB  BUWOI  OCBiTU»). PO3BUTOK
KOMMNETEHTHOCTEN € METOK OCBiTHIX nporpam. OCHOBHA BigMiHHICTL  MiX
pe3y/ibTaTaMy HaBYaHHA Ta KOMMNETEHTHOCTAMM B TOMY, WO nepLi GopmMyniooTbCaA
BMKNaJa4yaMm Ha PiBHI OCBITHbOI NPOrpamm, a TaKoX Ha PiBHI OKPEMOi AUCUUNANIHN,
a KOMMNETEHTHOCTI HabyBalTbcA 0cobamm, AKi HaBYAOTbCA.

IT-iHAycTpis BUCYBaE NeBHi BUMOTU 0 PiBHA KOMNETEHTHOCTEN BUMYCKHUKIB, AKI
BMPaArKaloTbCA Yy Mepesniky KomneTeHuin. 3a o3HayeHHam (MwutpodaHosa, 2016)
KOMMNETEHL,A — Lie AKICTb 0COBMCTOCTI, WO BMABNAETLCA B cneundivHiin 3g4aTHOCTI i
roToBHOCTI epeKTUBHOIro BUKOHAHHS KOHKPETHOT Aii B NeBHili npeaAMeTHIN ranysi, Aka
nepeabayae cneuianbHi 3HaHHA, BMiHHA, HaBMYKM, CNOCOBM MUCNEHHA, @ TAKOX
PO3yMiHHA BigNOBIAANbHOCTI 3a CBOI Aii.

3 noAaHMx BULLE O3HAYeHb BUM/IMBAE, WO KOMMETEHTHICTb € iHTErPaTUBHUM
BTINEHHSAM KOMMETEHLLin.

Bumorn po IT-npodeciit, wWo noaatoTbCs AK KOMMETEHLIl, BWU3HAYeHi
B €EBponeicbKiit  pamui IKT-komneteHuin (e-CF) (http://kpi.ua/530-3). VYci
KomneTeHuii KnacudikoBaHi 3a y3arasbHeHOK MoOAeNIl onucy bisHec-npouecis
iHpopmauinHmx cuctem (IC). Mogenb BKAKOYAE TaKi eTanu KUTTEBoro uukay (HLU,)
IC: naaHy8aHHs, 8MPOBAOIKEHHS, 3aMyCK, a0anmauyis i yrnpasaiHHA, Npu LboOMy eTanu
aganTauil i ynpaBAiHHA MNPOHU3YLOTb YyCi eTanu Xuttesoro umkny IC (pwuc.l).
Us mogenb BUKOPUCTOBYETLCA A/1A €BPUCTUYHOIO ChiBBigHOWEHHS Gi3Hec-npouecis
3 KOMMNeTeHLUiAMMU.

ApanTtauifa

MnaHysaHHA BnpoBaaxeHHA 3anyck

YnpasniHHA

Puc. 1. ETanu xuttesoro umkay 6isHec-npouecis IC B e-CF
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Cepegn 30-Tn IT-npodeciit e-CF moxKHa BMAIANTM 7, AKi BpaxoBaHi B MPOEKTi
MASTIS y 4acTMHi BM3HA4YeHHA BWMMOI A0 3HaHb Ta BMiHb, HeobxigHux AanAa
BMKOHaHHA npodecitH1X 3aBaaHb crneuianictamm 3 iHbopMaLiMHUX CUCTEM:

— bGi3Hec-aHaniTMK, WO aHanisye iHbopmauinHy cucTemy ANA NigBULLEHHA
epeKTUBHOCTI BisHecy;

- MeHeaep bisHec-iHbopMmaLii, Wo po3pobnse cTpaTerii Ta NN1aHU PO3BUTKY
IC, Kepye OYHKUIOHANbHUMWU Ta TEXHIYHUMM €BOAOLIAMM IHPOPMALIMHUX CUCTEM
y NEeBHIN NpegMeTHIN ranysi;

- IT amnpektop abo aupeKktop 3 iHbopmauiiHux TexHosnorii (CIO), ronosHa
3343a4a AKoro — po3pobka IT-iHppacTpyKTypu Ta iHbOpMaLLMHOI cTpaTerii KomnaHii 3
ynpaBniHHA 6isHecom;

— apxiTeKTop NiANpMEMCTBA, WO BiANOBIAAE 33 NPOEKTYBAHHA Ta NIATPUMKY
KOpPNOpaTMBHOI apXiTeKTypu, Kepye CTpaTerielo BMKOPWUCTAHHA Ta BNPOBAAMKEHHA
TEeXHO/oril BiANoBigHO A0 MeTH i cTpaTerii 6isHecy;

- MmeHemkep iHbopmauinHOT  6e3nekn, Kepye MNoOANiTMKoW  besneku
iHpopmaLinHoi cuctemu;

- CUCTEMHWI aHaniTMK, WO 34iNCHIOE aHani3 6isHec-npouecis gns 1
X NoJanbloi aBToOMaTtu3auii Ta CNpuAE BMNPOBALKEHHIO HOBOrO MNPOrpPamHoOro
3abe3neyvyeHHs abo MOro yaA0CKOHa/IEHHI0;

— apXiTeKTOp cucTeMu, 3aBAAHHAM AKOTO € po3pobka apXiTekTypwu
nporpamHoro 3abesneyeHHs.

Cnucok npodecin e-CF mictutb 30 npodinis (puc. 2).

BignosiaHo ao e-CF ana KoxHoi npodecii BU3Ha4YeHOo piBeHb 3HaHb Ta HAaBUYOK.
Hanpuknag, ana npodecii 6i3Hec-aHanNiTMKa BU3HAYeHO [eKiNbKa KOMMETEHLIN,
O/lHa 3 IKMX O3HaYeHa fAK «Y3roAKeHHs cTpaTerii iHbopmaLiliHoi cuctemu Ta bisHec-
cTparerii» Ha etani KL, «MnaHyBaHHA». 3HAHHA Ta HABMYKM, AKi aCOLIIOIOTLCA 3 L€
KOMMeTeHLielo pekomeHaoBaHi e-CF (gue. Tabn. 1.).

Tabnuys 1.
MpuKnag 3HaHb Ta YMiHb ANA KOmneTeHu,ii
«Y3rogKeHHs cTparerii iHpopmauinHoi cuctemm Ta bisHec-cTpaTerii»

3HaHHA YMiHHA
MoHATTA cTpaTerii 6isHecy AHanisyBaTn MmaibyTHi po3pobKKM B ranysi
3acTocyBaHHA Hi3Hec-npoLecis Ta TEXHONOTIN
TeHAeHLU|T | 3HaYeHHA PO3BUTKY Bu3HayaTK BMMOrM 40 NPOLECIB, LLO CTOCYHOTbCA
IC 1a IT gnsa TMNOBMX opraHizauin | nocayr ICT
loeHTUiIKyBaTK Ta aHanisyBaTU AOBrOCTPOKOBI
notpebu Kopuctysaya (KnieHTa)
MoTteHuian i MOXAMBOCTI CnpuATK PO3BUTKY cTpaTerii Ta NoniTMKK B obnacTi IKT,
peneBaHTHUX BisHec-moaenen BKAtOYatouM 6esneky Ta AkicTb IKT
CnpuAaTh po3BUTKY BisHec-cTpaTerii
BisHec-Lini Ta opraHisauinHi uini | AHanisyBaTu edeKTtu Big peanizauit 6isHec-cTpaTerii
Ta cTparerii po3suTky IC
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lpodosxceHHa maba. 1

Po3ymiTu 6i3Hec-nepeBarn HOBUX TEXHOJIOTIN ANA
NiABULLEHHA LiHHOCTI Ta 3a6e3neyYeHHs KOHKYPEHTHOI
nepesaru NiANpPMeEMCTBa

ApPXITEKTYPHI CTPYKTYpH AHani3yBaTH Ta Y40CKOHANOBATK apXiTEKTYypy
nignpMemcTaa

Po3ymiTv npaBoBuiA i perynatopHuin naHgwadT, wob
BpaxoByBaTV BUMOrM A0 6isHecy

|ﬂepeao cimefictea eeponeficernx [KT npodinie |

| Hanpamen nizmsHocTi 3a [KT npodimimm |

BrockoHaneHHz . .
n : Biastec — Tpoexrysass Pospobra Oﬁcn}ToB}rBang i
poecy T4 POBUTOK Ta eKCILTYATaLd
‘ Eeponeficsxi npodeciiini poni IKT npodiniz ‘
Jlinep M M i
) Menemxep iz ) -
|| mudpozoro SEHQ?:? 3a633neq:1-m Bisnec- PospobHuk Amuisictpatop| | | Account
L L — . | — manager
[epeTEOPeHHE izbopmai agocTi aHATITHE IC (113) TamHIx =
T . Burnanau
— Product m’lﬁf:opf Menemzep 2 CrcTemmmit an}.gamcr 2 Cucrememit KOMITH0TepHOI
. — i | . || umdporere - i
Orner Texronorii (C10) xioepbesneru aHATHK uenia aIMIHICTpaTop TPaMOTHOCTI
. . Cremiamict 3 Crenianict 3
Menemep 3 Project Apxirextol i , .
SCRUM gy | || | |Apsretop || | Crediariers ||| gounloneprits| || sifesnesnesn
Master e manager TimpHeMcTEa (E—— MepeE
B - Koncymstast
DevOps || Anammx }g%l'ﬁ[?m mo Apxirextop TequH,HH L_| = umgporix
Expert JaHIR 1 gniex-namn | mignpuencTea CriemyanictT TeXHOIOri
i . Crierjanicr 3
Criemiamicr 3 Aptitextop el r
| obpobru | L | rexuiuroil
JnaHux CHCTEMH TATPHMER
Tnzaitep
pimers

Puc. 2. Cnncok npodecil 3riaHO 3 EBPONENCbKO PAaMKO KOMMETEHLN

OaHum i3 3aBaaHb e-CF € nonerweHHa cnisnpaui IT-ocBiTM 3 poboToaaBuaMK B
MUTAHHAX Y3roAKEHHA aKaAeMiYHOro ocBiTHbOro 3abesneyeHHs 3 noTpebamu
IT-iHaycTpii i TOMY € ineanbHUM iIHCTPYMEHTOM ANA NiATPUMKM TaKOi B3aEMOAi.

Ona BM3HAYEHHA KAOYOBMX KOMMETEHTHOCTEN Ta 3MICTy OCBITHbOI MpoOrpamwm
niagrotoskn marictpis IC y npoekti MASTIS BMKOpUCTOBYBaAUCA pekomeHaaLii o
HaBYa/IbHMX NJaHIB | nNporpam Bi4 MiXHApPOAHUX opraHisauin ACM Ta AlS:
«MSIS2016: Global Competency Model for Graduate Degree Programs in
Information Systems («FnobanbHa mMmoAenb KOMMETEHTHOCTEM A/aa nporpam
NiAroTOBKM MaricTpiB iHpopmauiliHux cuctem») (http://www.ecompetences.eu).
Y uboMy AOKYMEHTI BU3HAUeHi 9 ranysen i Kateropii KomneteHTHocTen (puc. 3).
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IHHoBAUIT,
CpraHizauiisi 3MiHK
| NANPHEMHHLTED

—

IT indbpacyrrypa MMeHemsndeHT T2

ApxiTexTypa omepaui
MANPHEMETER ]!.
|

Pospobea
T8 POINOPTAHHA

Crpareria 1a

yopaemeea [C

YNpAENIHHA ZaHHMH,
iHopMayien

Ta AMICTOM \\_‘\H—‘_‘—.__’/ CHCTEM

| BeinepepeHicTe Gizdecy Ta iMthopmayjiina Seanera |

| Evura, BAnve, cTilkicTe |

Puc. 3. KomneteHTHicHa moaenb marictpa 3 IC 3a MSIS2016

HopmaTtnBHa YacTMHa OCBITHbLOI NPOrpamun Nigrotosku marictpis IC 32 NnpoeKTom
MASTIS po3pobneHa 3a pesybTaTaMu ONUTYBAHHA KepiBHUKIB IT-KOMNaHil B pi3HUX
perioHax YKpaiHM 3 MeTol BU3HayeHHA sBumor IT-iHAyCTpil A0 3MiCTy NiAroTOBKM
maricTpis. HacnigKkom onuTyBaHHA € BWM3HAYeHHA KOMMETEHTHOCTI, AKi marictpum
IC NOBWHHI 34006yTM NPOTArOM HaBYaHHA AN YCNIWHOro NpaLeB/aliTyBaHHA B
IT-ingycTpii. KntouoBi KOMNeTeHTHOCTI 3a BM3HaYeHUMM B MSIS2016 Ta y3arasibHeHi
pes3ynbTaTM ONMTYBaHHA poboToAaBLIB WOAO0 cheundikaLii Bumor ao Keanidikauii
marictpis IC, noaaHi B Tabn. 2. OuiHIOBaHHA 34iACHEHO 33 5-6a/1bHOIO LWKanowo.

Tabauys 2.
KntouoBi KOMNeTeHTHOCTI Ta y3arasibHeHi pe3yabTaTh oNMTyBaHHA poboToAaBL;iB
PesynbTatn
Kateropis Ta cneuundikauii KNtOYOBMX KOMMNETEHTHOCTEMN OU'IHK)BaHH’.]
BaXK/INBOCTI
KOMMETEHTHOCTI
1 2
besnepepsHicms 6i3Hecy ma iHhopmauiliHa besnexka
YnpaBniHHA BiAHOBNEHHAM CUCTEMU 3,33
3abe3neyeHHA 6e3neKkun yNpoaoBK KUTTEBOTO LIMKAY CUCTEM 4,17
Po3pobka ma po32opmaHHa cucmemu
Bunbip mix nigxogamm po3BUTKY cUCTEMU 4,33
MpoeKTyBaHHA cucTEMU 5
JaHi, iHghopmauia ma ynpasniHHA KOHMeHMom
Bunbip BigNOBigHMX TEXHONOrIM yNpaBAiHHA AaHMMU Ha OCHOBI
notpeb npeameTHOro cepenoBmLa 4,67
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lpodosxceHHs mabn. 2

CTBOpEeHHs MacluTaboBaHOi iIHPPaCTPYKTYpPU ANA BENMKUX 0bCAriB

OaHWNX 3 BUKOPUCTaHHAM NapanesbHUX i po3noaineHnx TeXHONOTin 4,83
Emuka, ennaus, cmilikicme

NiaTpUMKa eTUYHOI KyAbTypHn 2,67
NiaTpMmKa AOTPUMAHHA 3aKOHO4ABCTBA, NPABWUA | CTAaHAAPTIB 3
Apximexkmypa nionpuemcmea

YyacTb B CTBOPEHHI i 06C/1lyroByBaHHI apXiTEKTYpW NiANpPUEMCTBA 3
KomyHiKau,ia i po3ropTaHHs apxiTeKTYpU NignpueEMCTBa 3,17
Cmpamezis ma ynpasniHHA

MNpoBeaeHHA cTpaTeriyHoro aHanisy 3,5
YyacTtb B cTpaTeriyHoOMy niaHyBaHHiI 3,67
IHHOBa Ui, opeaHi3auyiliHi 3mMiHU | NidnpueMHUYMBO

IHHOBaAL,iA WAAXOM BUKOPUCTAaHHA HOBOro MeToay abo TexHonorii 4,5
3acToCoBYBATU TBOPYE PillEHHA TEXHOIOFYHMX Npobaem 4,17
YnpaseniHHA ma ekcrinyamauyis iHgpopmauyiliHux cucmem

YnpasniHHA npoekTamu i nporpamamu IC/IT 3
3acTocyBaHHA BiAOMMX iIHCTPYMEHTIB | METOAiIB yNpaBAiHHA

npoekTamm 4
IT-iHhpacmpykmypa

MpoeKkTyBaHHA iIHGPACTPYKTYPHMUX pillieHb 3 BUKOPUCTAHHAM

TEXHONOri XMapHUX 064YncneHb 4,17
YnpaBAiHHA pU3nMKamu iHbpPacTPyKTypm 4,5

AHani3 pesynbTaTiB OMUTYBaHHA CTEMKXONAepiB, nogaHui B Tabauui2, pae
NiAcTaBn BU3HAYMTM 3MICT OCBITHbLOI Mporpamu niarotosku marictpis IC y suraagi
nepeniky TakMx HaBYabHUX OUCLUMNIIH:

- IHHoBaLii Ta nignpuemuunuTeo (Innovations and Entrepreneurship);

CTpaTeris po3BUTKY iHpopMaLiltHux cuctem (Information System Strategy);

- Bbaswu Ta cxosumuwa aaHux (DB and Data Warehousing);

PosropTaHHs Ta po3BUTOK iHPopmauinHux cuctem (Information System
Development and Deployment);

- YnpaBniHHA  apxiTekTypoto  nignpuemcts  (Enterprise  Architecture
Management);

- besneka iHpopmalitHux cuctem (Information System Security);

- IHdpacTpyKTypa iHdopmauiiHnx TexHosorikh  (Information Technology
Infrastructure);

- YnpaBniHHA nNpoeKTyBaHHAM iHpopmauiitHux cuctem (Management
of Information System Projects).

Mepenik AucumnaidH BiANOBIAAE rany3aMm Ta KaTeropism KOMMNETeHTHOCTEW,
BU3HA4YeHMX y cTaHaapTi MSIS2016 i nogaHomy Bulie cnucky IT-npodecit 3rigHo 3 e-
CF. [OnAa KOXHOI AUCUMNNIHWM  PO3POBNAEHUN  METOOAMUHUIA  KOMNAEKC 3a
€BPONENCbKMM 3Pa3KOM, AKUIA  BK/OYAE: Nepenik  KOMNETEHTHOCTEW, OMNUC
pes3ynbTaTiB HaBYaHHS 32 OCBITHbOI MPOrpamolo, MaTPULIID B3aEMO3B’A3KIB MiX

19



Lindposa nnatdopma: iHdopmaLiinHi TEXHOMOTiT B COLOKYNbTYpPHI cdepi 2018, Ne1

KOMMETEHTHOCTAMM Ta pe3y/ibTaTaMM HaBYaHHA 33 OCBITHbOK MPOrPamMoto, MaTPULLI0
B3AEMO3B’A3KIB MiK pe3y/bTaTaMM HaBYaHHA 3a OCBITHbOK MNpoOrpamot Ta
AMCUMNAIHAMMW  NpOrpamu, AeCcKpUnTopu aucumniiinm (obcar KpeguTis, roguH
ayaMTOPHOI Ta CamMOCTIiHOI pob0oTK, Nepenik MeToAiB HaBYaHHSA), ONUC Pe3ynbTaTiB
HaBYaHHA 33 AWUCLMNNIHOW, KOpenAuiiHy MaTpUUo pe3y/abTaTiB HaBYaHHA 3a
OCBITHbOIO MPOrpamolo Ta 3a AMCUMMIIHOK, OMUC 3MICTy Aucumniiiu (moaynb /
TeMU / TEOPETUYHUI KOMMOHEHT / MPaKTUYHUIN KOMMOHEHT / uini HasyaHHA /
pe3ynbTaTM HaBYaHHA), CNUCOK pPEKOMEHAOBAHOI NiTepaTypu, 3anjaHOBaHY
HaBYa/bHY AiANbHICTb Ta METOAM HaBYaHHA.

Po3pobsieHi MeTogMyHi KOMMNAEKCU NPONWAKM peLeH3yBaHHA B YHiBepcUTETax —
naptHepiB npoekTy MASTIS, B IT-komnaHisx — acouiioBaHMX YieHiB NpoekTy, y BH3
YKpaiHu. Mpotarom 2017-2018 H.p. 34iicHeHO NinoTHY anpobauito AnA HaBYabHUX
OUCUMNANIH NPOEKTYy. 3a pe3ynbTaTaMWu MiNOTHOMO YMTAHHA AUCUMMNNIH BU3HAYEHI
HaNPAMKKW g5 Noganbluoi poboTh Hag, YAOCKOHANEHHAM 3MICTY AUCUMNAIH, METOAIB
HaBYaHHSA, HaBYa/IbHMX MaTepianis, 30Kpema, 41A SUCTAHLIAHOrO HaBYaHHA.

BucHoBKUW. [paKTMKa PO3BMHYTUX KpaiH MOKA3YE, WO B Cy4aCHOMY CBIiTi HayKa
M ocBiTa BCce biNblie BMCTYMAlOTb FOJIOBHUMMU CTPYKTYPHUMM YMHHUKAMM CydHacHOT
€KOHOMIKM. Ba*K/IMBOIO 3a4a4eto € PO3BUTOK IT-0CBITH.

3aBaaku npoekty MASTIS, AKMIM BUKOHYETbCA 3a NiATPUMKM Erasmus+ nporpamu
€sponeiicbkoro Coto3y, YKpaiHa oTpumana nporpamy nigroToBKM MaricTpis
3 iHpopMmaLinHMX cnucTtem EBPOMNEMCHKOrO PiBHA, AIKA rapMoHi30BaHa 3 BMMOramu
IT-inaycTpii YKpaiHu Ta EBponencbkMmm Bumoramu go IT-npodecin.

MepcnekTBa NoAanbluMx AOCNIAKEHb MOMAFAE Yy MNOLWYKY WAAXIB i PO3POOKM
mozenen anAa edpeKTUBHOI aganTtauii crygeHTiB IT-cneujanbHocTe Ao 6isHec-
npouecis IT-komMnaHin B pamKax KOMNETEHTHICHOT MapaanrMmmn oceiTu.
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HIGHER IT EDUCATION OF UKRAINE
IN THE CONTEXT OF EUROPEAN DIMENSION

The purpose of the article is to determine the feasibility, concept and ways
of implementing a competent educational paradigm for training masters of IT specialties
in accordance with the requirements of the IT industry in Ukraine, the world IT labor market,
the experience of leading European universities, the European Framework of ICT
Competencies and international recommendations of professional associations of ACM
and AlS.

Research methods. A systematic approach to determining the requirements of the
IT industry for the master of information systems, a system analysis of the European
framework of ICT competencies and competences of the international standard MSIS2016
for the development of a competent paradigm of IT education, and methods for processing
statistical information for analyzing the results of the stakeholder survey are applied.

The scientific novelty lies in the methodology of developing an educational program for
masters in information systems based on the systematization of the requirements of the
IT industry to the competencies of graduates and statistical analysis of the results of the
stakeholders’ survey.

Practical novelty. Methodological complexes of disciplines contain Correlation matrix of
Competences and Programme learning Outcomes, Correlation matrix of Programme Learning
Outcomes and Courses, Correlation matrix of Programme Learning Outcomes and individual
Course Learning Outcomes. Approbation of the research results within the Erasmus + MASTIS
project of the European Union program in the process of pilot implementation of the
educational program of Master in Information Systems at six Ukrainian universities gave
positive results.

Conclusions. The expediency of changing the educational paradigm, in particular for
IT education, is substantiated. The role of international projects to capacity-building of higher
education in Ukraine within the framework in the Erasmus + program has been analyzed. The
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expediency of orientation of Master's training in Information Systems on the European value
propositions has been determined. The relevance of using the European framework of
ICT competencies for the development in educational programs for IT specialties focused on
certain IT professions has been proved. The possibility of constructing an educational
paradigm according to the model of the description of Information Systems business
processes has been shown. The model of competences of Masters in Information Systems
has been generalized.

Key words: competence, competency, Information Systems, Information Technologies,
IT education, IT industry, educational program.
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BbICLUEE IT-OBPA3OBAHUE YKPAUHDI
B KOHTEKCTE EBPOMEMCKOrO U3SMEPEHUA

Lenblo cratbu ABNAeTCA onpegeneHuve LenecoobpasHOCTM, KOHUENnuuu u nyTten
peanvsauMmM KOMMNETEHTHOCHOM 06pa3oBaTenbHOM napagurmbl MOATOTOBKM  MarmcTpos
UT-cneujanbHoCTel B COOTBETCTBMU C TpeboBaHUAMU UT-MHAYCTPUM YKpanHbl, BCEMUPHOTO
UT-pblHKa TpyZa, OMbiTa BeAyLiMX €eBPOMeNCKUX yHUBepcuTeToB, EBponenckoi pamku
MKT-KOoMNeTeHUMA U MeXAYHAPOAHbIX PeKoMeHAauMi npodeccMoHaNbHbIX accoumaumi
ACM u AlS.

MeTtopabl uccnepgoBaHma. NpuUMeHeH CUCTEMHbIV MOAXOA K onpeaeneHuto TpebosaHui
UT-UHAYCTPUKN K marmcTpam MHGOPMALMOHHBIX CUCTEM, CUCTEMHBbIM aHanus Esponelickoit
pamkm UKT-KoMNeTeEHUMI N KOMNETEHTHOCTEN MexAyHapoaHoro ctaHgapTta MSIS2016 ana
pa3paboTKM KOMMETeHTHOCHOW napaaurmbl  UT-obpasoBaHuA, meToabl 06paboTku
CTaTUCTUYECKOM MHPOPMaLMM ANA aHaIN3a pe3ynbTaToB ONPOCa CTEMKXONAEPOB.

HayuHas HOBM3Ha 3aK/104aeTCsA B MeTOAMKE pa3paboTku obpa3oBaTesibHOM Nporpammsl
MarmcTpos MHGOPMALMOHHBIX CUCTEM Ha OCHOBE cUCTeMaTM3aumu TpebosaHuit UT-oTpacau
K KOMMETEHTHOCTAM BbINMYCKHMKOB BY30B M CTaTUCTMYECKOro aHanuM3a pes3y/bTaToB onpoca
CTEKXONAEPOB.
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MpakTMyeckaa HOBU3HA. MeTogMuyeckne  KOMMNIEKCbl  AUCUMMNAIMH  coAepkaTt
KOPPENALMOHHbIE MaTPULbl B3aMMOCBS3EN MeXAYy KOMMNETEHTHOCTAMM W pe3yabTaTamu
0b6y4yeHna no obpasoBaTesIbHON NPOrpaMmme, B3aMMOCBA3EN MeXAY pe3ybTaTaMn obyyeHus
no obpa3oBaTenbHOM Nporpamme U AUCLMNANHAMW, B3aUMOCBS3EN Pe3ynbTaToB 0byYeHmn
no obpasoBaTesibHOM NporpaMmme 1 No OTAE/bHbIM AMcUMNAMHAM. Anpobauma pesyanbTaTos
nuccnefoBaHMa B pamkax Erasmus+ npoekta MASTIS nporpammbl Esponeickoro Cotosa
B nmpoLlecce NUIOTHOrO BHeApeHUA obpa3oBaTeslbHON NPOrpammbl MOAFOTOBKM Marucrtpos
MHPOPMALMOHHbIX CUCTEM B LLECTU YHMBEpPCUTETaX YKPaMHbI Aafia NO3UTUBHbIE pPe3yibTaTbl.

BbiBogbl. O6ocHOBaHa LenecoobpasHoOCTb M3meHeHUA obpasoBaTesibHOM Napagurmbl,
B YacTHocTn gna UT-obpasosaHuA. MpoaHann3MpoBaHa PoJib MEXAYHapPOAHbIX MPOEKTOB
NoBbILWEHWs NOTeHLMANA Bbiclero ob6pasoBaHUa YKpauHbl B pamKax nporpammbl Erasmus+
OnAa  passuTMA Bbicwero o6pasoBaHuAa. OnpeaeneHa ULenecoobpasHOCTb OpMEHTALUM
NOArOTOBKM  MArnctpoB MHOOPMALMOHHLIX CUCTEM Ha EBPONENCKUE  LEHHOCTHble
npegnoxenusa.  [lokasaHa  YMeCTHOCTb NCMNONb30BaHUA EBponewckoi pamMmKu
MKT-komneTeHumi ana pa3paboTkm obpasosaTtenbHbix nporpamm WUT-cneunanbHocTelw,
OpPUEHTUPOBaAHHbIX Ha onpeaeneHHble UT-npodeccum. MoKkazaHa BO3MOXKHOCTb NOCTPOEHUA
obpasoBaTeNbHON NapagUrmbl N0 MOAENM OonNUcaHMa BUsHec-nNpoLeccoB MHPOPMALMOHHbIX
cuctem (UC). O60b6uieHa Moaeib KOMNETEHTHOCTE MarucTpoB MHGOPMALMOHHBIX CUCTEM.

KnioueBble cnoBa: KOMMETEHUMA, KOMMETEHTHOCTb, WHPOPMALMOHHbIE CUCTEMDI,
MHPOPMALMOHHbIe TexHonoruun, WT-obpasosaHpue, WT-uHayctpua, obpasosaTtenbHan
nporpamma.
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MOJENb LNUOPOBOI KOMNETEHLIT CTYAEHTIB

MeTolo CTaTTi € aHani3 TakuX MOHATb fAK «UMPpPOBA TPaAMOTHICTbY, «UMPpPOBI
KOMMETEHTHOCTI», «UMPPOBE CMOXMBAHHA», «OUMPPYBAHHA CYCMiNbCTBA», WO L03BO/UTH
BM3HAYUTKU POJIb i MicLe Cy4acHUX YHIBEPCUTETIB B Npouecax CTaHOBAEHHA HOBOI KOHUenLii
BWLLLOI OCBITWU B CTaTTi aHaNi3ylOTbCA NepeayMOoBU, AKi CTaNn BUPIWANbHUMKN GaKTopamun ans
BcebiyHOro BNPOBaAKeHHA LMbPOBOI rPaMOTHOCTI B HaBYa/bHWI MpoOLEC YHIBEPCUTETIB,
pPO3rAA[aTLCA NUTAHHSA, NOB'A3aHI 3 ULMPPOBMMM KOMMNETEHLIAMM CTYLAEHTIB | OpraHisauieto
BULLOI OCBiTM B NOCTIHAYCTPiabHOMY CYCNiNbCTBI, PO3rNsAaETbca Poab LUMPOBOro OCBITU
B Npouecax TpaHchopmaL,ii EKOHOMIKM KpaiHu i dopMyBaHHA EANHOrO LMGPOBOro NPocTopy,
BM3HAYaloTbCA Uil Ta 3aBAaHHA YyHiBepcuTeTiB npu pedOpMyBaHHI BULLOI OCBITY,
NPONOHYETLCA MOAENb OLHKN LMbPOBOI KOMNETEHL,i CTYAEeHTIB.

MeTtoau aocnigeHHA: aHani3 (nogin 3aranbHoi KOHUeEeNLii «LMbpPoBOT KOMNETEHTHOCTI»
Ha CK/1agoBi enemeHTH), cuHTe3 (06'eaHaHHA PO3AiNeHUX | AOCNIAMKEHUX YACTUH), IHAYKLIA
(y3aranbHeHuWI po3rnsg UMPpoBMX TEXHONOTIN i LMbPOBUX KOMMETEHLIM), AeAyKLuis (nepexig,
Bif, 3aranbHOro CNpuUMHATTA ULMPPOBUX TEXHOOFIN | ULMPPOBUX KOMMETEHLN [0 BU3HAYEHHA
BNACTMBOCTEM | XapaKTepPUCTUK iHAMBIAYanbHUX KOMMETeHUi i HaBWYOK), abcTpakuina
(BU3HaueHHA ocobnuBOCTEN, BNACTUBUX LMOPOBUMM  KOMMETEHLAM), KOHKpeTM3aLis
(BMBYEHHS 0cOBIMBOCTEN OKPEMUX LUDPOBUX KOMNETEHTHOCTEN).

HaykoBOIO HOBU3HOIO CTaTTi € MOAE/Nb LMbPOBOI r(PaMOTHOCTI CTYAEHTIB, po3pobieHa Ha
OCHOBI MipamiganbHOi Mmoaeni 3 ypaxyBaHHAM KoHLenu,ii unpposoi KomneTeHu;i. Lia mogenb
3aCHOBaHa Ha BMCOKOMY PiBHiI PO3yMiHHA Ta y3ara/JibHEHHA UMPPOBUX HABUYOK CTYAEHTIB.
MeTol BMKOpPWUCTaHHA 3anpornoHOBAHOI MoAeni € BU3HAYEHHA BCiX chep 3HaHb, BMiHb Ta
HaBMYOK, AKI Cnif, po3rnaHyTM Ana PopmyBaHHA Ta OUiHIOBAHHA LMGPOBOI KOMMeTeHLU;i.
3anponoHoBaHa MOAENb € AOCTAaTHbO FHYYKOIO | MOXKe ByTV afganToBaHa A0 Pi3HMX LiIbOBUX
rpyn CTYAEeHTIB Ta LMdPOBUX KOPUCTYBaYIB.

OCHOBHMMMW BUCHOBKaMM A0CNIAXKEHHA MOXHA BBaXKaTH:

1. BnpoBagKeHHA UMPPOBUX TEXHONOrIA Yy BULWY OCBITY ANA NiABULLEHHA pPiBHA
uMbpPOBOI rPaMOTHOCTI € HarabHOK BUMOTFOHO Yacy.

2. MeToo BNpoBagKeHHA UMPPOBUX TEXHONOFM y BUWY OCBITY € NiAroToBKa
BMCOKOKBanipikoBaHUx daxisLis Ana poboTH B NOCTIHAYCTPiaNbHOMY CyCMiNbCTBI.
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3. CyyacHe KWUTTS BMMara€ BNpoBaKeHHA LMOPOBUX TEXHONOTIM Y abCONOTHO BCiX
chepax NoacbKOT AiANbHOCTI.

4. CyyacHi 3acobu OCBiTM MOKpalwaTb YMOBM pPeHTAbenbHOCTIi HaBYaHHA Yy BCiX
HaBYa/IbHUX 3aKNajax.

5. LBMAKiCTb HOBMX 3HaHb BMMArae€ Big, 6yAb-aKoi NOAUHM NOCTIMHOIO NiABULLEHHSA
piBHA B1ACHOI UM POBOI OCBITK.

KnwouoBi cnosa: uudposi KomneTeHLii, MNOCTiIHAyCTpiaAbHA OCBiTa, iHGOpmaUiiHe
cycninbcTBo, UuUMdpoBa PaAaMOTHICTb, MeZiarpaMoTHiCTb, iHdOpPMaLiiHa TPaMOTHICTb,
IKT-rpamoTHicTb; undpoBi cTMNeHAii, BUMiplOBaHHA UMDPOBOI KOMMNETEHLIi, MoAenb
uMdpoBOi KOMNETEHLT.

BcTyn. Po3BUTOK 064YMCIOBANIbHOT TEXHIKM, KOMM'OTEPM3aLLA Ta BUKOPUCTAHHSA
mepexi [HTepHeT y BCiX CEKTopax eKOHOMIKM Ta y BCiX cdhepax KUTTA NePEeKOHNMBO
cBiAYaTb Mpo Te, WO ANKACTBO BCTYNMAO B MNPUHUMMAOBO HOBY €roXy CBOro
iCHyBaHHSA — enoxy NOCTIHAYCTPia/JIbHOrO CYCNi/IbCTBA, XapaKTEPHOK O3HAKO AKOro
€ BWKOPMCTaHHA 30BHIWHIX iHGOPMALIMHUX pecypciB AK NPUPOLHOrO HaCAigKy
rnobanisauii. Lla enoxa iHoAi Ha3uMBaeTbcA «iHbOpMaUiiHMM cycninbcTBOM» abo
«CYCNiNbCTBOM 3HaHb» 3 OFN1A4Y Ha POAb 3HaHb Ta iIHGOPMaLLi B XKUTTI cycninbCcTBa.

BnpoBaarKeHHs UMOPPOBUX TEXHONOFN y pisHUX chepax eKOHOMIKM iCTOTHO
3MIHIOE CTW/Ab KMUTTA; yMOBWM npaui Ta 6isHecy Ta CTBOPIOE nepesymoBu Ans
dbopmMyBaHHA Ta PO3BUTKY LNPPOBOI €KOHOMiIKM. OCTaHHE BMMAra€ CYTTEBUX 3MiH
y uinax, 3micri, popmax, metoaax, iHCTpYMEHTAxX Ta OpraHisaujii HaBY4aHHA B LiioMmy.

CrpaTeria «EBpona—2020» (nporpama €C wWoAo0 3pOCTaHHA Ta 3aMHATOCTI Ha
NOTOYHE AECATUNITTA) NiIAKPECNIOE PO3YMHE, CTiMKe Ta BCEOXOMIO0YE 3POCTAHHA AK
cnocib Nofo0NaHHA CTPYKTYPHUX HELONIKIB Y EBPONENCHKiA eKOHOMIL,, NigBULLEHHA Ti
KOHKYPEHTOCNPOMOXKHOCTI  Ta MPOAYKTUBHOCTI, a TaKOX MiATPUMKY  CTiliKOi
coujanbHOi puHKoBOI eKkoHomikn (https://ec.europa.eu) Crpateria undposoro
€ANHOIO PUHKY BiAKPUBAE LMPPOBI MOXKANBOCTI ANs nogen Ta b6isHecy i nocutoe
nosuuito EBPONM K CBITOBOro Nigepa B ranysi LMPPOBOi EKOHOMIKM.

CTBOpEHHA «PO3YMHWUX MICT», MOKpPALWEHHA A[OCTyny A0 eJIEKTPOHHOro
YPALYBAHHA, HAZAHHA MOCAYr €/IeKTPOHHOI OXOPOHW 340POB'A [03BOAUTL MO-
CNPaBXHbOMY PO3BUHYTU LMPpPOBE CyCcniNbCTBO. TOMY Ay)Ke aKTya/ibHOH 33434eto
€ JocnigrKeHHA uMdpoBOi KoMMNeTeHLi YKpaiHCbKOro cycninbcTBa Ta PO3pobKa
OEeAKNX WAAXiB NigBuLLeHHA Ti piBHA BiANOBIAHO A0 cTpaTerii «EBpona Ta YKpaiHa
2020», 0cob6MBO Y BULLiI LIKOI.

Pe3synbtatn pocnigxeHb. Lindposi TexHonorii, cepsicn Ta cucTeMn CbOrogHi
HaA3BMYAMHO BAXK/IMBI NS COLia/NIbHONO PO3BUTKY. BOHWM cTBOpOOTH HOBI poboui
Micus Ta 3abe3neyvyloTb 3POCTAaHHA BCiX ranysen ekoHoMmiku. [aHi, npeacras/ieHi
y (Lindmark, 2008) BKa3ytoTb Ha Te, WO CbOroAHi LUnppoBa eKoHOMIKa € obnacTio 3
NPMUXOBaHMM MOTeHLUias oM K B EBponeincbkomy Cotosi, Tak i B YKpaiHi. Tomy ogHUMm
3 rONOBHUX NPIOPUTETIB HA CbOTOAHI € CTBOPEHHA NPOTArOM HaCTYMHUX KiZIbKOX POKiB
€AMHOTO UMPPOBOro pUHKY. Peanisauia uiei iHiyiaTMBM MoOXKe npusBecTn [0
3HAYHOro MNOKpPALEHHA EKOHOMIYHMX MOKa3HMKIB KpaiH €C, cknaswmn 14 TpaH. €BPO
abo 415 mnpa. €BPO Ha pPiK, a TAKOX AOMNOMOITU CTBOPUTM COTHI TUCAY HOBUX
poboumnx micub (Lindmark, 2008).
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Bce 6Ginbwe i binblwe uMPPOBUX TEXHOMOFN BMKOPUCTOBYHOTHCA Y BCiX rany3nx
€KOHOMIKW. BUBYEHHA LMX TEXHONOFIN NOBUHHO BYTU BKIOYEHO B HaBYa/IbHUIA NpoLuec
yHiBepcuTteTiB. by/0 06rpyHTOBAHO, WO PO3BUTOK cTpaTerii undpoBOoi OCBITM BMMArae
PO3BUTKY iHPOPMALIMHOIO Ta OCBITHBOIO MPOCTOPY, CTBOPEHHA iHdOpPMaLINHO-
OCBiTHbOrO cepefoBuWa ANA NiATPUMKM  6e3nepepBHOrO  Po3BUTKY  LMdpoBOI
KOMMeTeHTHOCTI BUKNaaadis Ta ctyaeHTis (http://linked-project.wikispaces.com).

MixHapogHi pocnigreHHa (HoBmkos A. M., 2008) cBigyaThb, Wo YKpaiHa 3HauyHO
BiICTAE BiA PO3BMHYTMX KpaiH Yy NUTaHHAX uudposizauii Ta iHPopmaTm3aLii
cycninbcTBa. Peanisauia cyyacHux umMdpoBMX TexXHONOriN BigbyBaeTbcA 3i 3HaYHOM
3aTPMMKOIO, BiOCYTHA KOHCOJ/iJOBaHa JeprkaBHa CTpaTeriac po3BUTKY UMbpoOBUX
TEeXHO/0riM y cycninbeTei. Lie ynoBinbHIOE TEMNU CTBOPEHHA Ta 0OMiHY iHpopMmaLiieto,
3HaHHAMM, [OCBiAOM Ta TexHonoriamu. Lindpposa ocsita € oAHMM 3 OCHOBHMX
dakTopiB i pepopmn, ronoBHUM i NPIOPUTETHIM 3aBAAHHAM ePEKTUBHOIO PO3BUTKY
iHbopmauiiHoro cycninbctea B YKpaiHi (https://ucci.org.ua).

IHuxoHCbKa aeknapauis (http://unesdoc.unesco.org) nigrotosneHa Ta npuitHATa
Ha BcecBiTHbOMY OCBiTHbOMY dopymi, AKMA Biabysca B IHUXOHI (Pecnybnika Kopesn)
/B TpaBHi 2015 poky Bigobpaskae 3aranbHi TeHAEHLii PO3BUTKY CBITOBOI OCBITK
npoTarom Hanbamkumx 15 pokis. Lieit popym niaTeepame HeobXigHICTb cnpaMmyBaTh
CBIiTOBY CNiZILHOTY HAa €AMHY OHOBAEHY UWUdpoBY nporpamy ocBiTM. KoHuenuin
«OcsiTa 2030», 3anponoHoBaHa y4yacHMKamu ¢opymy, nporosocuna HeobxigHicTb
3abe3neynTM MNOBHOLIHHY Ta cnpaBeA/iMBY OCBITY Ta CTBOPUTM MOMKAMBOCTI AN
6e3nepepBHOro HasuyaHHA ana scix (http://www3. weforum.org).

YKpaiHcbka umdposa crpaTeria «Digital Agenda — 2020» (https://ucci.org.ua)
nepeabayae TpaHchoOpMaLilo YKPAIHCbKOI €KOHOMIKM 3 aHasoroBoi Ha UMPPOBY.
Le € npoooBeHHAM iHiuiaTMe nporpamu «Linpposa nporpama ans €sponu» B
YKpaiHi.

TakuM YMHOM, €AMHUI UMPPOBMA PUHOK — Le, B Neplly 4epry, BilbHe
nepecyBaHHA ntoaen, nocnyr Ta ¢iHaHCiB. YY4aCHUKM LbOro PUHKY MOBUHHI MaTu
MOAUBICTb  3A4iMCHIOBATM Oe3nepepBHY FOCMNOAAPCbKY AiAAbHICT Ta MaTu
HalBULLMIA PiBEHb 3aXMCTY MEPCOHA/IbHUX Ta CMOXMBYMX AaHWX. | Le He NOBUHHO
3a/1eXKaTu Bif rpoOMaasHCTBA, HaLiOHANbHOCTI YN MiCLA MPOXKMBAHHA. Y TOM e yac
€EAVHUI unoposmii PUHOK BMMAarae BMKOHAHHA HacTynHUX  YMOB
(http://www.eurointegration.com.ua):

— CMPOLLEHWNIM AOCTYN A0 MOCAYr Ta TOBapiB AK AnA ¢isuyHMX ocib, TaK i ana
nianpuUeEMLB;

— HaABHicTb ¢axiBuiB, 34aTHMX MpPaALOBATM Ha €EAUHOMY LMOPOBOMY PUHKY,
BMCOKWIM piBeHb LMPPOBUX HABUYOK;

— EAMHI CTAHZAPTM Ta NpaBuia HAZAHHA EeNEeKTPOHHMX Ta iHPOpMaLLiMHUX
nocnyr;

- €OMHI nigxoan A0 BUBYEHHS UMGPOBOI KOMMNETEHTHOCTI Ta €AMHI MeToau
iX BUMIPIOBAHHSA.

Ob6'ekTom pocnigeHHA € umdposBa rpamoTHICTb. IcHye 6arato meTtogis
OUiHIOBaHHA piBHA UMdpPOBOI KoMmneTeHLuji cycninbctBa (Lindmark, 2008) B €sponi.
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3 Hawoi TOYKM 30py 0cob6AMBOI yBarM 3aCNyroBYE KOHUENTyaslbHA MOAENb,
po3pobieHa Ha OCHOBI KoHUenuii undposoi kKomneTeHuii. LIa moagenb 6asyeTbca Ha
BMCOKOMY pPiBEHb PO3YMiHHA Ta y3arasbHeHHA LMPPOBMX HABMYOK CTyAeHTIB. MeToto
BUKOPUCTAHHA L€l moaeni € BU3HAYEeHHA BCiX chep 3HaHb, BMiHb Ta HAaBMYOK, AKi
cnig, po3rnAHyTM Ana GopmyBaHHA Ta OLHIOBAHHA UMdpoBOi KomneTeHuii. Mogenb
€ OOCTAaTHbO FHYYKOIO i MOXKe ByTW afanToBaHa A0 Pi3HUX LiNbOBUX rPyn CTYAEHTIB
Ta UMPPOBMX KOPUCTYBAYIB.

OCHOBHMMM BiAMIHHUMM PUCAMU LLIET Moaeni €:

- LUMPOKe OXONNeHHA 0b6aacTei 3HaHb, WO A03BOJISE NOBHOK MipOHO HABYaTK
nogen umdposmm KomneTteHuiam 21-ro ctonitra. Mogenb rpyHTYETbCA Ha CTPYKTYpi
€sponencbKkoi cuctemn Keanidikauin (EQF) 3 ypaxyBaHHAM noTped y 3HaHHAX,
HaBWYKax Ta Nigxoaax;

- MoAeslb He Hafa€e cnewiasibHUX NpeameTiB HaBYaHHA abo OuiHIOBAHHA, | He
Morke ByTn H6e3nocepeaHbo 3anyyeHa A0 OyAb-AKMX HABYANbHUX Nporpam. TUm He
MEHL, MmoAe/b A03BOJIAE OXOMNAKOBATU WNPOKE KONO NUTAHb ANA KOXHOI OCHOBHOI
chepu umdpoBoro HaByaHHA. TakKMIM Niaxia MOXKHA BBAXKATU KEpPiBHUM MPUHLMNOM
6inbl AeTanbHOro PO3BUTKY NPY OpraHisalii NneBHOro HaB4ya/ibHOro NpoLecy;

- Mogenb nepenbayae icHyBaHHA Ta pPO3LWIMPEHHA B33AEMO3B'A3KIB Ta
B3AEMO3A/IEKHOCTI M pPI3BHUMM TemaTMyHMMKM obnactamu. Le [o03BoanTb
OpraHiayBaTM HaBYaHHs Yy Halbinbw AocTynHin ¢dopmi Ta 3  ypaxyBaHHAM
NPiopUTETHUX 3aBAaHb. ICHYIOTb 3a34aneriab BU3HAYEHI BUMOTU, AAKi BCTAHOBAOKOTb
B32EMO3B'A30K MiX OTPMMaHMMW HABMYKAaMM Ta 3HAHHAMW. Lli BUMOrM MNOBMHHI
CYBOPO AOTPMMYBaTUCA;

- Mogenb CTPYKTYpOBaHa TaK, WO BOHAa MOXe BpPaxoByBaTU cneundiyHi
notpebu Ta piBHI pi3HUX UinboBUX rpyn. Lle moxe 6yTM BUKOpUCTaHO ANA
NnAaHyBaHHA BMiCTy BMLLOT OCBiTU (HanpuKnag, SKUI piBeHb OCBITU Ma€E HagaBaTUCA
ypagom, poboTtoaasuem abo HabyBaTUCb CAMOCTIMHUM CTaXKyBaHHAM).

MNoBHOMacwTabHa peanisauis UMPPOBUX KOMNETEHLiN y BCiX cdepax KUTTA
CY4YaCHOro yKpaiHCbKOro CycninbCTBa, 3rifHO 3 ONUCaHOI BULLLEE MOAENI0, MAE TaKi
HeaoNiKN.

— CTpYKTypa uMdpoBMX KoMMeTeHUin pna daxiBuiB pisHUX ranysen He
rapmoHi3oBaHa, BOHa He BpaxoBYye 0cob6auMBi npodeciliHi noTpebu, fKi NOBUHHI
30cepeaKyBaTnca Ha GopmyBaHHI HaBYa/IbHUX NPOrpam Ta HaBYa/IbHUX MaTepianis,
NPU3HaYeHnx ana GopmMmyBaHHA BiANOBIAHMX LMPPOBMX HABMYOK;

— ocBiTa YKpaiHu 3apa3 nepexkusae pedopmy: nigxoamn, MeETOAM Ta TEXHONOTIT
HaBYaHHA MPUHLUMNOBO 3MIiHIOIOTbCA. 3HayHi 3MiHM B uudpoBi3aLjii ocBiTM Ta
NiAroToBLj Pi3HMX FPYN HACeNeHHs A0 BiAMNOBIAHMX LMPPOBUX KOMMNETEHLIN MOXKYTb
6yTN [OCATHYTI NMWe 3a YMOBW AEPrKABHOI MiATPUMKM pedopm, CNPAMOBaHUX Ha
umdposizauito YKpaiHu;

- BCECBiTHbO Bigoma cucTema umdpoBoi cepTudikauii (cepTndikauia ECDL)
B YKpaiHi we He Habyna wupoKoro nowwupeHHs. Lle o3Havae, wo craHaapTm
rnobanbHOi Komn'toTepHOI rPamoTHOCTI B YKpaiHi He BMKOPMUCTOBYHOTHCA, WO He
[,03BOIAE YKPAIHCbKMM FpoMagsaHam NOBHOO Mipoto peanisyBaTu CBiil noTeHUjian.
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MeTolo [OChiAKEeHHA € aHani3 Takux MOHATb AK «UuMPpoBa rPaAaMOTHICTbY,
«undppoBa KOMMETEHLIA» Ta «UMPPOBI HABUYKU» AK LWAAXIB NOAONAHHA HeAoNiKiB
YKpaiHCbKOi OCBITU, NiABULLEHHSA ii KOHKYPEHTOCMPOMOXKHOCTI Ta epeKkTUBHOCTI. [ns
[OCATHEeHHA Uiei meTn HeobXigHO BUPILINTU HAaCTyNHi 3aBAaHHA:

1. O6rpyHTyBaTM HeobXigHiCTb BNpoBagKeHHs  UMOPPOBUX  TEXHONOTIN
B HaBYa/IbHUI NpOLEC YHIBEPCUTETIB.

2. BWBYMTM WNAXM Ta METOAUN BNPOBAAKEHHA LMPPOBUX TEXHOONINA Y CUCTEMY
YKPaiHCbKOi OCBITH.

3. BMW3HaAYUTU CErMEHTU CUCTEMM OCBITU, B AKMX HaxkaHO 3anpoBagnTh Lundposi
TEXHONOTrii B nepLy yepry.

4. O6rpyHTYBaTM NiABULLEHHSA PeHTabenbHOCTi cMcTeEMM OCBITU B pe3y/bTaTi
3anpoBagKeHHA LMdpPOBUX TEXHONOTIN.

5. P03pobuTK OCHOBHI NpUHUMNKM cTpaTerii uudpoBoi 6esnepepBHOCTI B OCBITI.

6. Po3pobutn mogenb uMdpoBOi KOMNETEHTHOCTI CTYAEHTIB Ta 3aNpPONOHYBATH
TEXHOJIOTi0 OLiHIOBAHHA PiBHA LMdPOBOT KOMMETEHLI.

Y pocnigKeHHi BAKOPUCTaHI HaCTyMHi HAyKOBi meToAu:

- MeTOoZ, aHanizy — BUKOPUCTOBYETbCA ANA MOAINY 3arasbHOi KOHUeEenLii
«uMdpoBOi KOMMNETEHTHOCTI» HA CKAA4OBi €N1eMeHTU 3 BUAINEHHAM pPUC,
npUTaMaHHMX NEBHUM CEKTOPAM EKOHOMIKM;

-  MeToj, CWUHTEe3y — BUKOPUCTOBYETbCA Ansa o06'eaHaHHA nogineHux Ta
OOCNIAEHNX Yy NPOLECI aHani3y 4YacTWMH, BCTAHOB/NEHHA 3B'A3KIB MiXX HMMK Ta
BU3HAYeHHA «UMPOBUX KOMNETEHLNY» B Linomy;

- MeTo4 iHAYKLIT — BUKOPUCTOBYETLCA B y3arasibHEHOMY po3rnagi undposumx
TEXHO/OrIM Ta UMPPOBUX KOMMNETEHLLIA 3 METOK BU3HAYEHHSA X 3arasibHUX pUC;

- MeTo4 JeAyKuii — BMKOPUCTOBYETbCA NpPM Nepexoai Big 3aranbHOro
CNPUAHATTA UMPPOBUX TEXHONOFIK Ta UMOPOBMX KOMMETEHLIA A0 BW3HAYEHHA
B/1TACTUBOCTEN Ta XapPaKTEePUCTUK iHAMBIAYaIbHUX KOMMNETEHL,iN Ta HABMYOK;

- MmeTog abcTpaKuii — BMKOPUCTOBYETbCA MPU BM3HAYEHHi 0cobsMBOCTEN,
B/IACTUBUX LLUPPOBMM KOMMNETEHL,IAIM, Ta CYTHICHMX 3B'A3KIB MiXK HUMU;

- MeToZ KOHKpeTu3aLii — BMKOPWUCTOBYETbCA MpPM BUBYEHHI ocobanBocTel
OKpEMUX LUPPOBUX KOMNETEHLLIN.

OvHamiyHi  3miHM y BCix cdepax €EKOHOMIKM BMMarawTb Big YKpaiHu
BMKOPWUCTAHHA iHHOBALiMHWX CTpaTerin, sKi 3abesnedyaTb iHTerpauito KpaiHu
B CBiTOBMI €KOHOMiYHMI npocTip. Y 2016 poui npoBigHi HaykoBLi B ranysi
iHpopmaLiiHMX TexHonorin po3pobunm «Ludposuii nopsaaok AeHHUN YKpaiHu
2020» (Digital Agenda — 2020).

Y [OKYMEHTI BM3HAYeHi MPUHUMNM PO3BMTKY YKpaiHM B uLMdposin coepi Ta
OCHOBWM PO3BUTKY LUPPOBOIi €KOHOMiIKM. Ha cborogHi BiH BKAOYae B cebe
10 obnactei: rpomagcbKka 6e3neka, OXOPOHA 340POB'A, eNeKTPOHHE ypAayBaHHA,
€NEeKTPOHHA AEMOKpPaTifA, eKONOriA, iHTeNeKTya/lbHi MepeXi, eNeKTPOHHI naaTexi,
couianbHa chepa, eneKTPOHHA MUTHULA, eIEKTPOHHA KomepL,is.

UndpoBa rpamoTHICTb — Le WMPOKe Ta LiNiCHE NOHATTA, AKE OXOMJIE 3HAYHO
b6inbwe, HiK OyHKUiOHaNbHi  UMGPOBI  HABMYKKM, AKI  CTYAEHTU  MNOBWUHHI
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BMKOPUCTOBYBaTM B LMPPOBOMY CyCninbcTBi. Hesaxkatoum Ha Te, wo 6araTo
CTyAEHTIB A00pe OpIEHTYIOTbCA Y BUKOPUCTAHHI Cy4acHUX LMUPPOBUX TEXHONOTIMN,
BOHM 4acTO He BONOAiOTb yCiMa HeobxigHMMK uUMdPOBUMKM KomNeTeHuiamu ana
YCMiLWHOrO HaBYaHHA Y BULLLOMY HAaBYa/IbHOMY 3aKnagi.

Jeknapauia nigkpecntoe KAYOBY POAb YHIBEPCUTETIB Y HafaHHI CTyAeHTam
PiI3HOMAHITHMX 3arafbHMX | Ccheuiani3oBaHMX HaBUYOK UMGPOBOI FPAMOTHOCTI.
HaBuaHHA B yHiBEpCMTETaX Ma€ PO3BMBATM HAaBUYKU LMPPOBOi FPaMOTHOCTI AK B Yaci,
TaK | B acnektax, noB'A3aHMX 3 NpPOdEeCinHUM pPO3BUTKOM Ta OTPUMAHHAM
npodecitHoro gocsiay.

MNipamiganbHa mozaenb undposoi rPamoTHOCTI, 3anponoHoBaHa
B (https://digitalcapability.jiscinvolve.org) AemoHCTpye, AK TaKuit MNpouLec PO3BUTKY
BAOCKOHaNOE LMPPOBY TrPaMOTHICTb CcTyaeHTiB. LA moaenb nos'asye umoposy
rPAaMOTHICTb 3 MpoOLLecamu PO3BUTKY Bif, 3arajibHUX MOHATb Ta METOAIB BUKOPUCTAHHA
undpoBmux HaBuyoK (General entitlement) po npodecitHoro BAOCKOHANEHHA
(Specialised enhancement). Po3BUTOK BiabyBaeTbca BifA, 3abe3neyeHHss MOMK/IMBOCTI
¢dyHKuioHanbHoro pgoctyny (Functional access, «l have...»), uyepe3 po3BUTOK
npodeciiHnx HaBnyok (Skills development, «I can...») Ta HabyTTa NpaKTUYHOro 4OCBiAY
(Situated practices, «I do...») 0 MOXAMBOCTEN BULLOrO PiBHA, PO3BUTKY OCOBUCTOCTI
(Identity development, | am...»). [ly)ke Bax1MBUm € Te, WO UA MOAENb HAronoLye
HeobxigHicTb 3MiHM UMPOBOI FPAMOTHOCTI 3aNeXKHO Bif, KOHTEKCTy npodeciiHoi
AianbHocTi. Lle 03Havaeg, Wo NpoTArom BCbOro XUTTS NH0AN MOXKYTb OYTWM MOTMBOBaHI
ANA HabyTTA HOBMX LIMPOBMX HABUYOK Ta NPAKTMK 3a/1EXKHO Bif, Pi3HUX CUTYaL,il.

BignosiaHo Ao (HauioHanbHWIA OCBITHIl rnocapiit: BULLLA OCBiTa), KOMNETeHL,A —
Ue NOEAHAHHA 3HaHb, BMiHb Ta MPAKTUYHWUX HABMYOK, CMOCODBIB MMUCIEHHSA,
npodeciiHmX, iAe0NOriYHMUX Ta FPOMAJAHCBKMX AKOCTEM, MOPaNbHUX Ta E€TUYHUX
LiHHOCcTel. BoHa BM3Haya€e 34aTHICTb NHOANHM YCRIWHO 34iMCHI0BATU NpodecinHy Ta
noganblly OCBITHIO AiANbHICTb. KOMneTeHuiA € pe3y/bTaTOM HaBYaHHA Ha NeBHOMY
piBHi ocBiTM. Toai undpoBa KOMNETEHLIA — Le 34aTHICTb KOPUCTyBaya BNEBHEHO,
edeKTMBHO Ta 6be3neyHo BMOMpaTH i 3acTocoByBaTU iHOOPMALIMHI Ta KOMYHIKaLilHI
TexHosorii B Pi3sHUX cdepax KUTTA, 3acHOBaHa Ha Oe3nepepBHOMY OBOJIOAIHHI
HOBMMM 3HAHHAMM Ta YMIHHAMM.

Nig undpoBMM  CMOMKMBAHHAM  PO3YMIETbCA  3aCTOCYBaHHA  UNDPOBUX
KOMMETEHTHOCTEN B MEBHUX KUTTEBMUX CUTYALLAX, LLO NPUBOAUTL A0 BUKOPUCTAHHA
(cnoskmnBaHHA) pisHUX LMPOBUX PECYPCiB i IHTEPHET-NOCAYT B POBOTI i KUTTI.

Umndposa H6e3neKa € NOEQHAHHAM iIHCTPYMEHTIB, 3ax04iB 6e3neKkun i HaBUYOK, AKi
HeobXiAHI KopucTyBaYam A8 rapaHTyBaHHA ix 6e3nekn B LMPpoBomy CBITi.

UndpoBa rpaMoTHICTb BKAOYAE LAWK pag, HABMYOK | YMiHb, AKIi MOMKHa
3rpynyBaTtu y BUTNAAI CEMU e/IEMEHTIB:

- Mefia-rpamMOoTHICTb — 34aTHICTb  KPUTMYHO  CNpuMAMaTM | TBOPYO
BUKOPWUCTOBYBATM aKkageMiuHi i npodeciiiHi KomyHiKauii B pisHMXx 3acobax macoBoi
iHbopmaLii;

- iHPopmauifMHA rpamMoOTHICTb — YMIHHA 3HaxoguTW, iHTepnpeTysBaTy,

OUiHIOBaTK, ynpasaaTh iHdopmaliieto i 06miHIOBaTUCA HEto;
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— IKT-rpamoTHicTb — 3A4aTHICTb NpuMiMaTH, afanTyBaTU i BUKOPUCTOBYBATH
uMdpoBi NPUCTPOI, 4OAATKM | NOCAYrY;

— KOMYyHiKaLiil i cniBnpaus — ymiHHA BMKOpMUCTOBYBaTU LUPPOBI mepexi ana
HaBYaHHA i NPoOBeAEHHA AOCNIAKEHD;

- umopoBi CTUNEHAil — y4acTb B HOBMX aKaAeMiyHMX, NpPodecinHux
i [OCNIAHULBKMX NPAKTUKAX, AKi 6a3yt0TbCA HA LUMPPOBUX CUCTEMAX;

— HaBMYKM HaABYaHHA — YMiHHA y4ynTu i eDEeKTUBHO BUMTUCA Y POPMANbHUX
i HedpopManbHUX BUCOKOTEXHOOTIYHUX CEpefoBULLAX;

- Kap'epa i CTUAb yNpaBAiHHA — 34aTHICTb YNPaBAATU UMPPOBOIO penyTaLjieto
i ineHTUdiKaLieo B MepexKi IHTepHeT.

Mogenb uudpoBoi KOMMETeHUjii CTygeHTiB, po3pobneHa AK pPO3BUTOK
nipamiganbHoOi moaeni i 3anponoHoBaHa aBTOpPaMM, OMUCYE CKNAAOBI HABUYOK
uModpoBOi KOMMeTeHLii, AKMMU MNOBMHEH BOJIOAITU CYYACHUIM BUMYCKHUK BULLUX
HaBYa/bHMX 3aKnagis. B mogeni BM3Ha4YeHO N'ATb OCHOBHMX HanpAMKiB uudpoBoi
rPamMOTHOCTI, AKi XapaKTepusyloTb Pi3Hi CTOPOHU UMPPOBOI KOMNETEHLT i MOXYTb
6yTM BMMIpPAHI WNAXOM aHKeTyBaHb Ta TecTyBaHb. HuKYye HaBegeHo onwuc LiEl
moZeni 'y BWUIAAI  nNepeniky OCHOBHUX 3HaHb, BMiHb Ta HaBWYOK, AKi
BMKOPUCTOBYHOTLCA NPU OLiHIOBaHHI piBHA LMdPOBOI KOMNETeHLT CTyAeHTa.

1. IHpopmaLiNHMIN meHeaXKMEHT

1.1. NMowykK i nepernag iHbopmaLii — cTyaAeHT BU3Ha4ae noTpeby B iHpopmauii i
BUOMpPaEe meToan AnAa ii NowyKy i nepernagy, BUKOPUCTOBYE MNpW HeobXigHOCTI
a/NIbTEPHATUBHI NpUoMK NOLWyKy, 0BrpyHTOBYE NepeBary 06paHoOro metoay NoLwyKy
iHbpopmau,ii, nopisHtoe i popmye edbeKTUBHI MeToaN NoLyKyY iHbopmaLil.

1.2. OuiHloBaHHA iHdopmaLil — cTyaeHT 36upae i 06pobnse umndbposy
iHpopmauito, BUAINAE CYTTEBY, KPUTMYHO aHaNi3ye Ta OUIHIOE aAEeKBaTHICTb,
HagiMHICTb | UinicHiCTb 3HahAaeHoi iHPopMmaLii, NOACHIOE 3arasbHi MexaHi3mu
onpaLboByBaHHSA iHGOpMalLlil.

1.3. 36eperkeHHA i BiaTBOpPEeHHA iHbopmauii — cTyaeHT 36epirae iHbopmauio Ha
uMdpoBUX HOCIAX, BNoOpsAKOBYE i 0b6pobnse 3ibpaHy iHPopmaLito, KOPEKTHO
NMOCUNAETbCA Ta BiATBOPIOE UMIPOBI MaTepianu, BUXOASYWM i3 3aranbHOMNPUNHATOT
MPaKTUKN 3aXUCTy iHTeNIeKTya/IbHOI BNACHOCTI Ta NiLEH3IMHUX YMOB, BCTaHOBAEHUX
aBTOPOM.

2. CninkyBaHHA B LMOPOBMX CepesoBuLLLaX

2.1. CninkyBaHHA 3a gonomoroto Lmdposmx 3acobiB — BUKOPUCTOBYOYM LIUPPOBI
3acobu i iHTEepHeT-4oAAaTKU CTYAEHT CMiNKYETbCA B COLia/ibHUX Mmepexax, bepe
yy4acTb B AMCKycCii Ha iHTepHeT-GOpyMi, KOPUCTYETbCA MOLWTOBMMM PO3CUAKAMM,
OOTPUMYIOYMCb MPW LLbOMY BCTaHOBJIEHWX MNpPaBWA, 34aTeH obpatu BignoBigHWiM
dopmar, 3acib i cnocib cninkysaHHs.

2.2. MowwupeHHs iHbopmaLii Ta KOHTEHTY — CTYAEHT AINNTbCA MiCLLE3HAXOAKEHHAM i
3MiCTOM 3HalgeHoi iHpopmaLii, BUKOPUCTOBYE iHTEpPHET-cepeaoBUlLe ana nybnikauii
umMdpoBUX MaTepiani, MNOPIBHIOE nepeBarn i HeOONIKM MOLWMUPEHHS UUPPOBUX
MaTepianis, aHanisye LiHHICTb i adeKsaTHiCTb mowmptosaHoi iHdopmauji. Moro aji
Bi4NOBIAAIOTb 3aranbHONPUIHATIA NPAKTUL, 3aXUCTY iIHTENEKTyaIbHOI BAIACHOCTI.
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2.3. T[pOMagAHCbKa aKTUBHICTb B MepexKi IHTepHeT — CTyAeHT uinecnpamoBaHO
BMKOPUCTOBYE €/IeKTPOHHE HaBYa/ibHe CepefoBMLLE HABYANbHOFO 3aKaaay,
KOPUCTYETbCA E€NEeKTPOHHUMW MOCAYramu, MPOMNOHOBAHMMM OpraHamMu MiCLLEBOTO
CaMOBPAAYBAHHA | [4epXKaBol, LinecnpAMOBAaHO BUKOPWUCTOBYE MOMK/IMBOCTI
umdpoBOro cepenoBULLLA A y4ACTi B FPOMASAHCHKOMY CYCMiIbHOMY XKUTTI.

2.4. CniBnpayAa 3a NigTPUMKM UMPPOBOI TEXHONOrT — CTYAEHT BMKOPMUCTOBYE
3acobu undpoBOro CNiNIKyBaHHA ANA BigAaNeHOI | KOMaHAHOT poboTu.

2.5. MepexeBuin eTUKeT — B MNpakTUui uMdpoBOro CniNKyBaHHA CTYyAEHT
3aCTOCOBYE 3ara/ibHONPUIAHATI HOPMU NOBEAIHKKN, BPaXOBYE KYNbTypHi 0COH6AMBOCTI i
COUiOeTHIYHe Pi3HOMAHITTA.

2.6. AAMiHicTpyBaHHA UMPOBOI iAEHTUYHOCTI — CTyAeHT GOPMYE, aAMIHICTPYE
i 3aXMLLa€E CBOIO LMPPOBY iAEHTUYHICTb, BiACTEXYE CBOI undposi «cnign». Buxogaum
3 KOHTEeKCTYy i CBOEI MeTW, CTYAEeHT 34aTeH BUpaXKaTW CBOK iAEeHTUYHICTb Ta
iHOMBIAYANbHICTb 32 4ONOMOro LUndpoBUxX 3acobis.

3. KoHTeHTHa TBOpPMYICTb.

3.1. UndpoBa KOHTEHTHA TBOPYICTb — CTYAEHT CaMOCTIMHO CTBOPIOE, 3MIHIOE i
pPO3BMBAE LUPPOBUIA KOHTEHT B Pi3HUX PpopmaTax, BMbMpaE BignoOBigHE NporpamHe
3abe3neyeHHs ans 36opy Ta 0OpPoBGKM paHMX Ta nNpeacTaBNeHHA pe3y/nbTaTiB
OOCNiAXKEHb.

3.2. CTBOpPEHHA HOBOFO 3HAHHA — A/ CTBOPEHHA HOBWX 3HaHb CTYAEHT 34aTeH
3MiHIOBATK i iHTerpyBaTl HanaBHi LMPOBI maTepiann, BUKOPUCTOBYBATU crnieundivyHe
NPOrpamHe pilleHHA.

3.3. ABTOpCbKe MPaBO i 3aXMCT iHTENEeKTya/ibHOI BAAacHOCTI — B xo4i undposoi i
TBOPYOCTi i NPU BUKOPUCTaHHI LMPPOBOro KOHTEHTY, CTBOPEHOrO iHLWMMM, CTYAEHT
OOTPUMYETbCA  NILEH3IMHUX YMOB, QaBTOPCbKOTO MpaBa Ta 3axucTy npa.a
iHTeNeKTyaNbHOI BNIACHOCTI.

3.4. NporpamyBaHHA — CTyAEeHT 34aTeH 3aCTOCOBYBAaTM MOBW MpPOrpamyBaHHA
i cepenoBuLLe PO3POOKM ANA CTBOPEHHA NPOrpam pPisHOro PiBHA CKAAZHOCTI.

4. be3neka

4.1. 3axucT obnagHaHHA — CTYAEHT UinecnpAmMOBaHO BUKOPUCTOBYE LMdpoBY
TEXHONOrII0, IKa A,03BO/IAE BPAXyBaTU MOMK/MUBI PUIMNKK, BKUBAE HEODOXiAHMX 3axoaiB
6e3neku.

4.2.3aXMCT MNepcoHasbHUX AaHWUX — Yy CBOIM UUPPOBUN AiANbHOCTI CTyAeHT
BPaxXxOBYE nNpaBo /togeirt Ha KoHigeHUiMHiCTb iHdopmauii, 3axuliae cBoto
iHbpopmauito Ta MepcoHasbHi Big iHTepHeT-WwaxpalcTBa Ta iHWKMX Hebesnek
B8 IHTepHeTi.

4.3. 3axucT 340p0B'A — CTYAEHT 34aTEH OLHUTU PU3MKKM A5 340POB'A, NOB'A3aHI
3 BUMKOPUCTAHHAM LMPpoBMX 3acobi, CBIAOMO YHUKAE PU3UKIB NS 340pOB's, WO
BUKNMKAOTbCA BUKOPUCTAHHAM UMdpoBoi TexHonorii Ta undposoi iHpopmauii.

4.4, 3aXMUCT HaBKONMULWHLOIO CepeaoBulla — CTYAEHT YCBIAOMAIOE MNO3UTUBHI
i HEraTUBHI CTOPOHM BUKOPUCTAHHA LUPPOBUX TEXHONOTIN, iX BNANB HA HABKOJINLLHE
cepefoBuLe.

5. BupiweHHA npobnem
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5.1. PieHHA TeXHIYHUX Npobaem — CTYAEHT 34aTeH BUABUTM TEXHIYHI Npobaemu
i 3HAMTU MOXKAUBI PilLEHHA ANA iX YCYHEHHA.

5.2. 3'acyBaHHA noTpeb i NowyKk WAnsaxis ans ix BUMpPIlWEHHA — CTYAEHT CBigOMO
BUbMpae undpose pilleHHA, TBOPYO i LiNecnpaMOBaHO BMKOPUCTOBYE MOMK/IMBOCTI
uMdpoBoi TEXHONOTIT NPU BUPILLEHHI XUTTEBUX NPobaem i NiaBULEHHI edeKTUBHOCTI
CBOrO HABYaAHHA, OLIHIOE TEXHONOrYHI MOMAMBOCTI | UMPPOBI pilleHHA, WO
NOEAHYIOTbCA 3 Moro noTpebamu.

5.3. TBopye BMKOPUCTAHHA iHHOBALM i TEXHONOFIT — CTYAEHT LinecnpAmMoBaHO
BMKOpUcToBye uUMdpoBi 3acobu, wWob npencTaBUTM | BUPIWUTK 3agady, iHiuitoe
cniBnpauto gna po3pobKM TBOPYMX Ta IHHOBALMHMX pilleHb, 33 [AOMNOMOroto
unopoBMx 3acobiB  BUPIWIYE MNWUTAHHA, WO BUHUKAOTb B Pi3HUX cdepax
NOBCAKAEHHOTIO XXUTTA.

5.4. CamoOU,iHIOBaHHA LMPPOBOI KOMNETEHU,i — CTYAEHT 34aTeH OLIHUTU pPiBEHDb
B/TACHOI LMPPOBOI KOMNETEHLLiTi Ta MOXAMBOCTI ANA il PO3BUTKY, LLIKABUTLCA HOBMMM
HanpAMKamM Po3BUTKY LMGPOBOI TEXHONOF, CMCTEMATUYHO 3'ACOBYE Ta YCYBaE€
Hefo0NiKK B CBOIN UMPPOBOI KOMNETEHL,i, NIATPUMYE iHLWMX Y PO3BUTKY UMbpPOBOI
KOMMeTeHL,i.

BucHoBku. O6r'pyHTOBaHO HEOOXigHICTb BNpoBagKeHHA LMPPOBUX TEXHONOTIN
Yy HaB4YanbHUI Npouec yHiBepcuTeTiB. BU3HAYEHO MNPUHUMNM PO3BUTKY YKpaiHuM
y undposiit chepi Ta ocHoBM PO3BUTKY ii LMDPOBOI EKOHOMIKU. BcTaHOBAEHO, WO
YHIBEPCUTETU MOBWUHHI rPATU KAKOYOBY POJib Y HaAaHHI CTyAeHTAM Pi3HOMAHITHUX
3ara/ibHMX Ta cneuianisoBaHUX HABMYOK LNMGPOBOI FPAMOTHOCTI.

JocnigyKeHo Wwnaxu Ta MeTogM BNPOBagKeHHA LMPPOBUX TEXHOOTINA Yy cucTEMY
YKPAiHCbKOiI  OCBITU. BCTaHOBNEHO, WO B YKPAIHCbKMX YHiBEpCUMTETAX AOOLINLHO
BMKOPUCTOBYBATU NipamiganbHy mogenb uudpoBoi KomneTeHuii, Aka o6'eaHye
KOMMOHEHTU UMPOBOI FPAaMOTHOCTI 3 NpouecaMmy PO3POBKM 3arafbHUX METOZiB
BMKOPUCTaHHA UMOPOBMX KOMMETEHLIN ANA MNOKPAWEHHA UMPPOBUX HABUYOK,
HeobxiaHWx daxiBLAM B OKpemux ranyssax. [yxe BarKauBo, Wob ua moaenb [03B0AANA
3MiHIOBATU LMPPOBI HABMYKM 3aN1EXKHO Bif, KOHTEKCTY NpodeciitHOi AisnbHOCTI.

Bu3HaueHO CcermeHTM CUCTEMM OCBITWM, B AKMX B Mepwy 4epry OaxaHo
BMpPOBaZXKyBaTM UMpPOBI TexHoANOrii. BcTaHOBNEHO, WO Nepw 3a Bce LMOPOBi3aLLio
noTpibHO 3AjMCHIOBATU B TakMX chepax: rpoMascbka besneKka, 340p0B'A, eNeKTPOHHE
BPALYBAHHA, €NeKTPOHHA AEeMOKpaTiA, eKOoNOorif, IHTeNeKTyanbHi MeperKi, eNeKTPOHHI
NaaTexi, CoLianbHi MUTAHHA, €/1IeKTPOHHA MUTHULA, €1EKTPOHHA KOMepLLS.

BnpoBagKeHHA LMpPOBUX TEXHOONIK A03BOANTb NiABULLMTU peHTabenbHicTb
CUCTEMW OCBITU. IHBECTYBaHHA B LUMPPOBI HABMYKM CTYAEHTIB Ta CNiBPObGITHMKIB
HaBYa/NIbHMX, AOCNIAHULBKMX Ta YNPaBAiHCbKMX OpraHisauin npuHoOcUTL ocobucTi Ta
opraHisauinHi nepesaru. Lle Bignosigae oyikyBaHHAM Ta noTpebam CTyAeHTiB,
NOKPALLYE MOXAMBOCTI NpPALEBNALWITYBAHHA, CTBOPIOE NOTEHLiaN ANA MaKcumisauii
peHTabenbHOCTI iIHBECTULIM Y TEXHONOTiT HaBYaHHA.

Po3pobneHo OCHOBHI npuHUMIKM cTpaTerii undppoBoi GesnepepBHOi OCBITH.
Ui npuHuMnu nigkpecntooTb HeobxiaHicTb BcebivyHOI Ta cnpaBeaAMBOi OCBITU Ta
CTBOPHOKOTb MOK/IMBOCTI 18 HABYAHHA BCiX 04N NPOTArOM YCbOrO XUTTA.
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MODEL OF DIGITAL COMPETENCE OF STUDENTS

The article analyzes such concepts as «digital literacy», «digital competency», «digital
consumption», «digitalization of society». The end of the 20th — the beginning of the 21st
century is called the era of post-industrial society, in which theoretical knowledge is decisive,
and the main structure is the university as a place of its production and accumulation. This
new era in the development of mankind is sometimes referred to as the «information
society», «society of knowledge» in view of the role played by knowledge and information.
In order to determine the role and place of modern universities in the process of developing
a new concept of higher education, the article analyzes the preconditions that have become
decisive factors for the comprehensive introduction of digital literacy in the university's
educational process, examines issues related to the digital competences of students and the
organization of higher education in post-industrial societies. The role of digital education in
the processes of transformation of the country's economy and the formation of a single
digital space is considered. The goals and objectives of universities in the reform of higher
education are determined. The model of evaluation of students' digital competence is
offered.

The aim of the article is to analyze concepts such as digital literacy, digital competences,
digital consumption, digitalization of society, which will determine the role and place
of modern universities in the process of developing a new concept of higher education. In
this paper, the preconditions that have become decisive are analyzed. Factors for the
comprehensive introduction of digital literacy in the university study process, the issues
related to digital competencies of students and the organization of higher education in the
post are considered. The study of the digital education role in the processes of transforming
the country's economy and the formation of a single digital space, the goals and objectives
of universities in the reform of higher education are determined, a model for assessing the
digital competence of students is proposed.

Research methods: analysis (separation of the general concept of «digital competence»
into constituent elements), synthesis (merging of divided and investigated parts), induction
(general review of digital technologies and digital competences), deduction (transition from
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the general perception of digital technologies and digital competences to the definition
properties and characteristics of individual competencies and skills), abstraction (definition
of peculiarities inherent in digital competencies), concretization (study of the features
of individual digital computing ten this).

Scientific novelty of the article is a model of digital literacy of students, developed on
the basis of a pyramidal model taking into account the concept of digital competence. This
model is based on a high level of understanding and generalization of digital student skills.
The purpose of using the proposed model is to identify all spheres of knowledge, skills and
abilities that should be considered for the formation and evaluation of digital competence.
The proposed model is quite flexible and can be adapted to different target groups
of students and digital users.

The object of the research is the level of students' digital literacy, models, methods and
techniques for measuring it. From the point of view of authors, special attention deserves
a model, developed on the basis of a pyramidal model, taking into account the concept
of digital competence. This model is based on a high level of understanding and
generalization of students' digital skills. The purpose of using the proposed model is to
identify all spheres of knowledge, skills and abilities that should be considered for the
formation and evaluation of digital competence. The proposed model is flexible enough and
can be adapted to different target groups of students and digital users.

The main conclusions of the study can be considered:

1. Introduction of digital technologies in higher education to increase the level
of digital literacy is an urgent requirement of time.

2. The purpose of introducing digital technologies into higher education is the training
of highly skilled professionals for work in a post-industrial society.

3. Modern life requires the introduction of digital technologies in absolutely all spheres
of human activity.

4. Modern education means will improve the conditions of profitability of study in all
educational institutions.

5. The speed of new knowledge requires from any person a continuous increase in the
level of their own digital education.

Key words: digital competences, postindustrial education, information society, digital
literacy, media literacy, information literacy, ICT literacy; digital scholarships, digital
competence measurement, digital competence model.
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MO/AE/b LUGPOBO KOMMETEHLUW CTYAEHTOB

Lenblo cratbu ABAAETCA aHaAM3 TaKMX MOHATUA Kak «undpoBaa rpamoTHOCTbY,
«undpoBble KOMMETEHTHOCTUY», «LMdppoBoe notpebneHua», «uudposmsauma obliecTsar,
YTO MO3BOAUT ONPEeAENTb POJb U MECTO COBPEMEHHbIX YHMBEPCUTETOB B MpoLeccax
CTAaHOB/NEHUSA HOBOW KOHUENUMM Bbiclero o6pa3oBaHWA B CTaTbe aHaAU3UpPYLOTCA
NpeAnocbIIKK, KOTOpble CTanM pelatowmmmn GakTopamu g/1a BCECTOPOHHEro BHeApeHuA
UMPPOBON rPAaMOTHOCTU B y4ebHbIM NPOLECC YHUBEPCUTETOB, PACCMATPUBAOTCA BOMPOCHI,
CBA3AHHble C UMOPOBLIMM KOMMNETEHLMAMM CTYAEHTOB UM OpraHu3aumein BbICLIErO
obpasoBaHMA B MOCTMHAYCTPUANbHOM 06LLeCcTBe, paccmaTpuBaeTca posb undposoro
obpasoBaHuA B npoueccax TpaHcHOPMaLUM SKOHOMUKN CTPaHbl U GOPMUPOBAHUA €4UHOTO
uMdpPOBOro  MPOCTPAHCTBA, OMNPEAeNAlTCA LUeaM W 33Jauu  YHUBEPCUTETOB  Mpw
pedopmupoBaHMM BbiClEro 06pPa3oBaHMA, NpegnaraeTca MOZAENb OUEHKU UndpoBomn
KOMMETEHLMN CTYAEHTOB.

MeTtoabl UccnepoBaHUA: aHanu3 (pasgeneHne obwei KoHuenuuun «undposoro
KOMMNETEHTHOCTU» Ha COCTABAAIOWME 3/NEMEHTbI), CUHTE3 (0bbeanHeHUe pasgeneHHbIX
M UCCNenoBaHHbIX YacTel), MHAYKLMA (0606LLEeHHbIM paccMmoTpeHre LMbPOBbIX TEXHONOTUI
N unbpoBbIX KOMNeTeHumi), aAeaykuua (nepexos oT obuwero BocnpusaTus LMOPOBbIX
TEXHOMOMMA U UMPPOBbLIX KOMMETEHUMI K ONpefeneHuU0 CBOMCTB W XapaKTEPUCTMK
WHAMBUAYANbHbIX KOMMETEHUMN U HaBbIKOB), abcTpakuua (onpepeneHve ocobeHHocTew,
NPUCYLWMX  UMPPOBbIM  KOMMETEHUMAM), KOHKpeTu3aums (u3yyeHume ocobeHHoCTel
OTAENbHbIX UMPPOBbLIX KOMNETEHTOCTEN).

Hay4yHOW HOBMU3HOI CTaTbM ABASETCA MOAeNb UMOPOBON FPaMOTHOCTU CTYLEHTOB,
pa3paboTaHHas Ha OCHOBE MUPAMWAANBHON MOAENN C Y4eTOM KoHuenuuu umndposoit
KOoMneTeHUMU. T3 MOZAENb OCHOBAHAa HA BbICOKOM YpPOBHE MOHMMaHWA U 0606weHunA
UMPPOBLIX HABLIKOB CTYAEHTOB. Llenbio MCNoNb30BaHUA NPeasioKeHHOM MOLENU ABNAETCA
onpeaeneHve Bcex chep 3HaHMM, YMEHUIN U HABLIKOB, KOTOpble CaedyeT PpacCMOTPEeTb ANA
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dopmMpoBaHMA M OLEHKU undpoBOM KomneteHuuu. lNpepnoxeHHas mopenb ABAAeTCA
[0CTaTOYHO TMOKOM M MOKET BbITb a4anTUPOBaHA K PasHbIM LLeNeBbIM rpynmnam CTyAeHTOB
1 uMdpPoBbIX NONb30BATENEN.

OCHOBHbIMM BbIBOJAAMM NCC/1E40BAHUA MOXHO CYMTATD:

1. BHepgpeHue UMOPOBLIX TEXHO/MOMMI B BbiCleM 06Pa3oBaHMM A/1A MOBbILLEHUA
YPOBHA LMbPOBOI FPaMOTHOCTHU ABNAETCA HEOT/IOXKHbBIM TPe6OBaHNEM BpeMeHM.

2. Uenblo BHeapeHua LMOPOBLIX TEXHOMOMMI B BbicleM 06pa3oBaHUKM sABAAETCA
NOArOTOBKA BbICOKOKBAaMPULMPOBAHHbBIX Cneunannctos ana pabotbl B  NOCTUHAYCT-
puanbHoOM obliecTse.

3. CoBpeMeHHasn KM13Hb TpebyeT BHegpeHUsA LMPPOBbIX TEXHOIOMMI B aBCONOTHO BCEX
chepax yenoBeyecKol AeATeNbHOCTY.

4. CoBpemeHHble cpeacTBa 06pa3oBaHMA yAyYLAT YCOBUA peHTabebHOCTM 0byYeHUn
BO BCeX y4YebHbIX 3aBEAEHMAX.

5. CKOpOCTb HOBbIX 3HaHUI TpebyeT oT NtOH6Oro YesnoBeKka MNOCTOAHHOIO MNOBbIWEHMUA
YPOBHA cobcTBEHHOM LMdPOBOI 06pa3oBaHUA.

KntoueBble cnosa: undpoBbie KOMNETEHL MW, NOCTUHAYCTPUANbHAA obpa3oBaHue,
MHPopmaLMoHHOoe obLecTBo, LMdpoBas rPaMoTHOCTb, MeAMArpPaMoTHOCTb,
MHPOPMALIMOHHAA rPamoTHOCTb, MKT-rpamoTHOCTb; LMdpOoBble CTUNEHAUMN, U3MEPEHUA
uMdppoBON KOMNETEHLUU, MOAENb LUPPOBON KOMNETEHLMMN.
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ABOUT THE METHOD FOR SOLVING TWO- AND THREE-INDEX FUZZY
TRANSPORTATION PROBLEMS

The purpose of the article is to develop the method for solving two- and three-index
fuzzy transportation problems

The fuzzy models of transportation problems allow formalizing situation for the using
of fuzzy resources which should take into account in case of the uncertainty in the
determination of the volume of production and consumption. Additional information is
introduced in these models about the possible values of the needs in the form of fuzzy sets.
The corresponding membership functions can be viewed as a way to approximate an expert
display of available non-formalized his ideas about the real value of the parameter on the
basis of which the various possible values of each particular parameter values are assigned to
the membership functions.

Research methods is a mathematical modeling based on transport problem, solved on
a network, that consists of a finite humber of nodes and arcs between them, is a linear
programming problem (LPP), if the total cost of transport and restrictions on traffic volumes
are defined by linear functions

Scientific novelty of the research is to solve transportation problems with intermediate
points that reduce to solving two-index and three-index tasks are considered. The ways to
find the optimal solution of fuzzy transportation problem, in which resources are given in the
form of triangular fuzzy numbers.

Conclusions. Method of transformation in the system of constraints for the solving the
crisp and fuzzy transportation problems with intermediate points has been proposed. The
proposed method is illustrated by the example of real transportation problem.
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Key words: transportation problem, fuzzy resources, membership function, triangular
fuzzy numbers, optimization

Introduction. The main essence of the transportation problem (TP), which is one
of the examples in mathematical programming problem:s, it is optimal distributing of
the «producers» similar products among a group of «consumers» with the defined
limits on the «supply» and «demand».

Description and study of transport-type tasks devoted a lot of scientific
publications (Voloshyn and Mashchenko, 2010). This works contain informative
formulations of different applied problems, which are reducing to transport
problem, and construct their mathematical models.

Transport problem, solved on a network, that consists of a finite number of nodes
and arcs between them, is a linear programming problem (LPP), if the total cost of
transport and restrictions on traffic volumes are defined by linear functions. A typical
problem is the transportation of products from m producers to n consumers.

Research results. The task is to determine the transport plan X izl,_m, j=1n,

in which demands of all consumers B, j=1,_n, will be fully satisfied, the entire

volume production will be exported from the points of production 4, i=1,_m, and
total transportation costs are minimal (Yudin and Golshteyn, 1969). To do this, its

need to determine a set of values X; >0, izl,m,jzl,_n, that will satisfy such

conditions

1 —

dx;=a, i=Lm, (1)

J=1

m

dYx;=b;, j=Ln, (2)

i=1

and they must make objective function

Z=22 5y (3)
i=1 j=1

to reach a minimum value. Here a; — the volume of production in station A;, i=1,m,

b; — consumption volume in station B;, j=1,n, c; — transport costs for delivery of

production unit from station 4;to station B;, i=1,m, j=1n.

Efficient algorithms for solving the transportation problem (3), (1), (2) were
created for problems, where the cost and consumption coefficients are known a
priori. However, in practice, quite often are analyzed such examples in which these
parameters may not be set accurately. For example, postage may be changed during
transportation. Requests for the volume of consumption cannot be determined due
to the nature of certain uncontrollable factors.
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On the way of detalization and clarifying the parameters of the model (1)—(3) is
used a description of the parameters with the help of fuzzy sets. Into the model is
introduced additional information in the form of membership functions of this fuzzy
sets. These functions can be viewed as a way to approximate an expert’'s non-
formalized notion about the real value of the parameter. The values of the
membership functions are weight coefficients, which experts attribute to the
different possible values of each particular parameter.

Definition 1. A fuzzy subset A of the universal set X is the set of pairs
Zz{(ug(x),x)}, where p-(x): X —[0]1] is the mapping of the set X into the
unit interval [0,1] which is called the membership function of fuzzy set (Bablu and
Tapan, 2005).

The value of the membership function p-(x) for the item x € X is called the

membership degree. Interpretation of the membership degree is a subjective
measure of how the element x € X corresponds to the concept, the meaning of

which is formalized by the fuzzy set A.

The usual sets A4, ={x eX.‘u;(x)Zoc},oc €/0,1] are called the sets of a —
level (a — cuts) of a fuzzy set A.

Let choose as a universal set X a set of real numbers R',i.e. X =R'.

Definition 2. Fuzzy trapezoidal number of 4 is an ordered quadruple of numbers
(a, b, ¢, d), a<b<c<d, which determine membership function p-(x)of such
views (Dubois, 1987):

1. MZ(X):Z:Z’X e[a,b);Z. u;(x)zl,xe[b,c] ; (T1)
3_Wﬂm:j:jjekﬂk4¢uﬁﬂ=Qxéhdy

If we set b=c, we get a fuzzy number, which is called a triangular fuzzy number
(a triplet).

Definition 3. Fuzzy triangular number of A is an ordered triple of numbers (a, b,
¢), a<b<c, which determine membership function u;(x) of such views (Dubois,

1987):

X c

-a
b_a,xe[a,b]; 2. H;(x)= .

Lopy(x)= :z,xe[b,c];& ni(x)=0,x g[ac]. (T2)

Corresponding to traditional TP fuzzy transportation problem (FTP) can be
formally written as:

min Z = inzajxij , (4)

i=1 j=1
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with constraints

=

» l] :al) l:1) ’

= (5)
j=b; Jj=Ln,

(6)

i=1 Jj=1 (7)

xijZO, i=1,m j=1,_n_

We will consider the transportation problem of fuzzy production and distribution
of resources, the volumes of which are defined by triangular fuzzy numbers,
a.=(da.a,a )i=1m, l;j. =(b{,bj,b;),j=1,_n, where values of permissible
variations OSa,.l <a;, a 20, izl,_m, Osbj <b,, bjr. >0, j:L_n, determine the
marginal changes of resources in model (5)—(7). Transportation costs of output
delivery per unit Ci» i=1,_m, j=1,_n, we will assume known in advance.

In this case, the transportation problem can be considered as a fuzzy linear
programming problem with resource constraints in the form of triangular fuzzy

numbers, the objective function of which has the form Z =22cijxij — min, and
i=1 j=1
the limitations — of the form (5)—(7). The solution to this FTP can be found on the
basis of the approach, proposed in (Zadeh, 1965).
Let Z, n Z,—the minimum and maximum value of the objective function Z at a

given fuzzy set of resources (at A=0 and A =1, respectively), L, = min(Z,,Z,),
U, = max(Z,,Z, ). Taking into account these levels we can write the fuzzy problem

of determining the variables xijZO, i=m j=mWhich satisfying fuzzy

constraints

Z<§, §=(L,L,U,), (8)

Y, =a, i=Lm, Yx;=b, j=Ln Da=2p,. (9)

Membership functions of fuzzy sets of constraints (8), (9) can be written as:
for a first constraint (8)

45



Lindposa nnatdopma: iHdopmaLiinHi TEXHOMOTiT B COLOKYNbTYpPHI cdepi 2018, Ne1

m_n

1, npu Z %y < L,

i=1 j=1

w! [ZZ@,)@,] = [Ul _ZZ‘FijxijJ /(Ul —-L), npul < ZZCI'jxij <U,

i=1j=1 i=1j=1 i=1j=1

0, npu ianijxij 22U,

i=1j=1

for the i constraint (9), i=1,m,

n

!

0, npuQx,<a;,—a;,
Jj=1

n
i i i
Egc[j—al.+al. a;,, npua;,—a; < Epcij<al.,
) YS! Jj=1
M inj =

. n

J= ! r r
ai+ai—2xij a; , npuaiSlej<ai+ai,

j=l j=l

n

-

1, npu E X;2a;+a;,
=

for the j constraint (9), j= L_n,

m

0, npu in/ <b;- bi

i=1

J [qu_bfrbj‘]/b;’ npubj_b;Sinj<bp

i=l i=1

(bj +b;—;xij}/b;, npu b, s;xij <b,+b,

m

1, npu inj >b;+b;.

i=1

Fuzzy values of resource in constraints (9) can be written as
Ei=(ai—kaf,ai,ai+kaf),i=1,m, l;j=(bj—7»bl<,bj,bj+7»b;-),j=1,n. Then, based

on Bellman-Zadeh's definition of a fuzzy solution problem (8), (9) can be rewritten in
the form

max A (10)

with constraints

Zch.jxij -MU,-L)zL,,

i=1 j=1
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n n

1 l r r
Exij—?»al.Za[—a[, Egcij+7\,a[£ai+a[,
j=1

- (11)

m

m . ) ) )
g,x,.j—xbj >b,~b!, Zl,xj +ADT < b +bT,

Z[a —al +xa! )= Z(b —bL+2bh),

i=1

Z/a +a —\a] )= Z‘[b +b7 b7 ),

i=1

(12)

0<A<l, xijZO, i=lm, j=1n.

It is obvious that this problem is a classic LP problems, for finding solutions of
which you can apply any variant of the simplex method.

To suppose, that there are points of production, intermediate points and points
of uniform product consumption. There are specified the maximum possible
volumes of production of the product in every point of production, the minimum
acceptable levels of consumption by each point of consumption, restrictions on the
volume of transportation of the product from each production point to each
intermediate point, restrictions on the volume of transportation of the product from
each intermediate point to each point of consumption. We need to find
transportation plan, which will ensure the effective functioning of the system and
satisfy points restrictions on possible produced, consumed and transmitted volumes
of uniform product.

Let set I as the set of production points, J as the set of intermediate points, K as

the set of consumption points, 4,, i=1,_l, as the maximum volume of product

manufacturing by i point of production; B,, kzL_K, as minimum acceptable

volume of the product, which must be delivered to the point of consumption k; C;,

i=1,_1, j=1,_J, as maximum volume of product, that can be delivered from the
point of production i to intermediate point j; D_/.k, j:I,_J, kzL_K, as maximum
volume of product, that can be delivered from an intermediate point j to

consumption point k; x, l=1,_1, j=1,_J, k=1,_K, as volume of product, that will

ijk
be transported from the production point i through the intermediate point j to
consumption point .

General mathematical model of transportation problem of uniform product is a
system of following restrictions

ZZXz/k = =_] (13)

Jj=lk=1
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(volume of product manufacturing by production point must not exceed the
maximum possible volume);

I J -
D%y 2B k=1K, (14)

i=1 j=1

(point of consumption must get the volume of product, which is not be below the
minimum amount);

K I

dxu<Cy,i=L1, j=1J, (15)

k=1

(transporting volume of product from the point of production to an intermediate
point must not exceed the maximum allowable volume);

! _ —

2 <Dy, j=1J, k=1K, (16)

i=1

(transporting volume of product from the intermediate point to the point of
consumption must not exceed the maximum allowable volume);

x,20,i=11, j=1J, k=1K, (17)
ijk J

(natural restrictions on variables).
As the optimality criteria for determining the efficiency of functioning the
system, which may depend on various parameters of the sought-for traffic plan, can

be considered the cost parameters of the plan. Let set «,, izl,_l, as cost price of

manufacturing of unit of product by production point i; b, , k=1,K, as selling price

of a unit of product to consumption point k; ¢ i=1,_1, i =1,_J, as cost of delivery

ijl
of unit of product from production point i to intermediate point j; d, j:L_J,
k=1,_K, as cost of delivery of unit of product from the intermediate point j to

consumption point k.
The problem of cost minimizing is a problem of determining of the plan of

transportation x , i=1,_1, j=1,_J, k=l,_K, which satisfies constraints (13)—(17) ,
and make criteria
I J K
D> >(a;+c;+dy )x; —>min. (18)
i=1 j=lk=1

to receive it’s optimum value.
The problem of income maximization is a problem of determining of the plan of

transportation x;;, i=1,_1, j=1,_J, kzl,_K, which satisfies constraints (13)—(17),

and make criteria
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I J K
ZZZbkak —> max . (19)

i=1 j=lk=1

to receive it's optimum value.
The problem of profit maximization is a problem of determining of the plan of

transportation x;;, i=1,_1, j=l,_J, kzl,_K, which satisfies constraints (13)—(17),

and make criteria

I J K
ZZZ{bk —a;—c¢;—d ; )x; —> max . (20)

i=1 j=1k=1

to receive it's optimum value.
As plan indexes we can consider indexes, which are based on preferences, which
are defined by controllable elements in system. Let points of consumption be the

controllable elements of system. With each of the points of consumption k=1K
we will connect preference function Py ;R_>R,k:1,7[{, which determines the
preference of the consumer on the volume of consumed product. Note, that volume
- [ J -
of product, consumed by an element £ = 1, K , defined as Zinjk ,k=1K . In
i=1 j=1
practice, consumers find it difficult to determine their preferences with respect to
each of possible volume of the product consumed by them. One way to specify such
preferences is a method of ranking intervals of corresponding volumes of product.

The formalization of such preferences is linked to the definition of the final inserted
sequence of intervals of corresponding volumes of product. Let each of consumers

sets p+1 inserted intervals [B,(’,,B,fl],l:@,k:l,_K. Inserting of intervals means
that the following conditions /B;,,B};] </ By, By, ].1=0,p—1, k=1,K are true.
So interval [ By,,B;,] is the most preferred to consumer &, k=1,K , and interval

[B;,,B;,] is less preferred, etc. Then preferences functions are defined as
piecewise constant functions of the following form:

0, ifue/Bey Bl
O (u)=11, if Il efl,..p}:ue[ByB]ue[By, B, ] (21)
p+l, ifue[B,.B],

where u € R, k=1,K . Then the problem of choosing the most preferred transporta-
tion plan is set as the following multi-criteria optimization problem: it is necessary to
determine the transportation plan Xy » i=1L1, j=1,J, k=1,K, which satisfies

constraints (13) — (17) and make criteria, which define consumer points preferences
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¢k(22x,k)amm k=1LK- (22)
i=lj=1

to receive it's optimum values.

If the set of consumers is ordered in terms of their priority in determining the
efficiency of system as a whole, in solving multi-criteria optimization problem (13)-
(17), (22) may be used lexicographical compromise scheme (Zimmermann, 1992). In
the case of equivalence of consumers as a compromise scheme for solving the
problem of multi-criteria optimization (13)—(17), (22) may be used maximin
convolution (Zimmermann, 1992).

In situations, where consumers can’t formalize a system of inserted intervals of
values of volumes of necessary product, we will use a fuzzy approach for specifying
the quantities of resources required.

Let sets [b,,c, ], k =L_K, as the most preferred ranges of product volumes for

consumers k, k=1,K . Permissible variation in required by consumers volumes of
product will be set as values a, <b, and ¢, <d,, k=1K, and quantities q,,d,,

k=1K, are, respectively, the smallest and largest values of necessary volumes of
resource. This allows to formalize values of requires in a form of trapezoidal fuzzy

numbers v, =(a,,b;,c..d, ), k=1,K . Assuming linear character of membership
functions p; (x), =~ __, with form (T2), we obtain a fuzzy transportation

problem with intermediate points and constraints on volumes of resource
consumption in the form of inequalities with fuzzy right side

szl]k = Vk ’ szl]k = Vk ’ K (23)

i=1 j=lI i=1 j=lI

where v, =(a,.,b,,b, ), v, =(c;.,c;.d, ), k=1,K , - fuzzy triangular numbers, that

determine the minimum and maximum requirements of product.

The solution of obtained optimization problem of resource allocation, taking into
account any of criterion functions (18)—(20) and system of constraints (13), (23),
(15)—(17) can be obtained based of general approach, set out above.

The proposed above models of transport problems allow solving the problem of
distributing the limited capacities of data transmission channels between various
nodes of the Internet service provider's network. Suppose that there is a local
computer network of the enterprise (higher education institution) that provides
access to the Internet network for users. Access of users to the global network and
obtaining the necessary information is made by means of several communication
servers located on the territory of the information and computing center of the
enterprise and connected by high-speed external communication channels with
Internet providers. Server bandwidth levels lie within the bandwidth of the local
network (for example, 1GB per second). Let's assume that the needs of network
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subscribers are known in increasing the speed of obtaining a certain amount of
information. The wishes (preferences) of subscribers regarding possible volumes of
increase in capacity for transferring information from the provider to the user node
are specified. To implement the wishes, it is necessary to update the capacity of the
switching servers of the network by deploying new, more powerful computers or by
increasing the number of existing servers. In this case, the value of the total server
capacity, both in case of increasing the capacity of the existing computer fleet, and
in the case of increasing the number of servers is assumed to be the same.

When solving this transportation problem for different number of servers and
17 user's connections the following results were obtained: when using 2 identical
communication servers with a total capacity of 3 Gb/s, the capacity of local
connections is 259, 159, 149, 166, 273, 115, 163, 274, 152, 148, 125, 144, 90, 365,
180, 89, 149 Mb / s, which coincided with the previous decisions. With the use of
3 communicators with a total capacity of 3 Gb/s, the capacity of local connections is
260, 148, 146, 190, 258, 114, 175, 266, 146, 195, 124, 143, 90, 335, 180, 89, 141
Mb/s (also coincided with previous decisions). With the increase in the maximum
values of the throughput of local connections to 280, 180, 170, 200, 290, 125, 190,
290, 170, 210, 135, 160, 100, 390, 195, 95, 165 Mb / s in case of using two
communication. Optimum speeds of local connections equal to 128, 161, 160, 124,
284, 124, 152, 287, 165, 208, 134, 158, 100, 378, 194, 94, 149 Mb/s were obtained
with the total throughput of 3 Gb/s, respectively, and in the case of using
3 communicators, the values of local connections 271, 146, 153, 65, 273, 123, 123,
284,162, 206, 131, 158, 97, 378, 192, 92, 146 Mb/s, respectively.

Conclusions. A wide class of applied problems of resource allocation belongs to
the class of multi-index problems. In this article is offered the method of solving of
two-index and three-index traditional and fuzzy transportation problems. This
method is used for case of fuzzy constraints of resources.

The fuzzy models of transportation problems allow to formalize situation for the
using of fuzzy resources which should take into account in case of the uncertainty in
the determination of the volume of production and consumption. In these models is
introduced additional information about the possible values of the needs in the form
of fuzzy sets. The corresponding membership functions can be viewed as a way to
approximate an expert display of available non-formalized his ideas about the real
value of the parameter on the basis of which the various possible values of each
particular parameter values are assigned to the membership functions. There are
used the triangular and trapezoidal fuzzy numbers.
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NMPO METO/, PO3B’A3KY [IBO- TA TPbOX®A3HOI TPAHCNOPTHOI 3AAAUI

Meta pocnigyeHHA — po3pobKa MeTody pPO3B'A3aHHA 3afay HEYiTKOro TpaHChnopTy
3 A BOMA Ta TPU iHAEKCaMu

Hevitki mopeni TpaHCNOPTHMX 3afay A03BOAAIOTb (opmanizyBatM cuTyauilo ans
BMKOPUCTAHHA HEYITKUX PecypcCiB, AKi CN1ig BPaxoBYyBaTU B pa3i HEBM3HAYEHOCTI Y BU3HAUYEHHI
ob6cary BUPOOHMLLTBA Ta CNOMKMBAHHA. Y LMX MOAENAX BBOAUTbCA A0AATKOBA iHPopmMaLLis Npo
MOK/INBI 3HAaUYEHHA NOTPeb y BUMNAA] HEUITKMX MHOXMH. BianosigHi ¢dyHKLIi npMHanexHocTi
MO)HA po3rnagatM AK cnocié HabAMKeHHA eKcnepTHOro Bifo6paXKeHHA AOCTYMHMX
HedopManisoBaHMX MOro yaBeHb NPO peasibHe 3HAYEHHA NapaMeTpa, Ha OCHOBI AKOro anA
Pi3HMX OYHKLUiA NPUHANEXKHOCTI MNPU3HAYalOTbCA Pi3HI  MOMK/IMBI  3HAYEHHA KOXKHOIO
KOHKPETHOro 3Ha4YeHHA napameTpa.

MeToau pocnipyKeHHA — Le maTtemMmaTUyYHe MOAENOBaHHSA, 3aCHOBaHe Ha TPAHCNOPTHIN
33434i, BUPILEHIN y MepeXi, AKa CKNALAETbCA 3 KiHLLEBOro YMCAa BY3/iB Ta AYr MidXK HUMMU, Le
npobnema niHiiHOro nporpamysaHHa (LPP), sKwWwo 3aranbHa BapTiCTb TPaHCMOPTY Ta
obmerKeHHA Ha obcarn Tpadiky BU3HAYAETLCA NiHIMHUMU QYHKLIAMM

HaykoBa HOBM3HA A0CNIAKEHHA — Le BMPiWEHHA Npobaem TPaHCMopTy 3 NPOMIKHUMU
TOYKaMK, WO 3BOAATbCA [0 BUPIIEHHA [ABOX-iIHOEKCHUX Ta TPU-iHAEKCHUX 3aBAaHb.
HaBeaeHo wWAAXM MOLWYKY ONTUManbHOrO pilleHHA 3a4adi He4iTKoi TpaHCMopTy, B AKin
[Al0TbCA PECYPCU Y BUMNALI TPUKYTHUX HEYITKUX Yncen.

BMUCHOBKM. 3anNponoHOBAHO METO/ NEePETBOPEHHA CUCTEMU OBMENKEHDb A1A BUPILEHHSA
npobnem 3 YiTKMM Ta HEYiTKUM TPAHCMOPTOM 3 MPOMINKHUMM TOYKamMu. [pONOHOBaHWUM
cnocib intocTpyeTbea Ha NpuKaaai npobiemn peanbHOro TPAHCNOPTYBaHHA.

Kntouosi cnoBa: npobnema TpaHCNOPTYBaHHA, HEYITKI pecypcu, GyHKLiA MPUHANEKHOCTI,
TpudasHbl HeYiTKi uncna, onTumisauis.

54



Lindposa nnatdopma: iHdopmaLiinHi TEXHOMOTiT B COLOKYNbTYpPHI cdepi 2018, Ne1

YOK 519.85
DOI: 10.31866/2617-796x.1.2018.151300

UesoxuH EszeHull,

00KMOp (huU3UKO-MamemMamu4yecKux HayK, rnpogeccop,

Kuesckuli HayuoHanbHoIl yHUBepcumem umeHu Tapaca Lllegs4yeHKo,
Kues, YkpauHa

ivohin@univ.kiev.ua

http://orcid.org/0000-0002-5826-7408

HaepodcKuii Baadumup,

KaHoudam ¢u3uKo-mamemamu4ecKux HayK, OoyeHm,

Kuesckuli HayUOHAbHbIG yHUBEPCUMEM Kysabmypbl U UCKYcCMs,
Kues, YkpauHa

narvodskiy@ukr.net

http://orcid.org/0000-0001-8387-152X

AnaHaceHko Amumpuli,

acnupaHm,

Kuesckuli HayuoHanbHbIl yHUBEpcUmem umeHu Tapaca LLlesyeHKo,
Kues, YkpauHa

diminio7@gmail.com

http://orcid.org/0000-0002-0394-6593

O METOAE PELLEHUA ABYX- U TPEX®A3HON TPAHCNOPTHOM 3AAAYMU

Lienblo uccnepoBaHua ABaseTcA pa3paboTka MeToaa peLleHus AByX- U TPEXMHAEKCHbIX
3a/a4 HeYyeTKoro nepeHoca

HeyeTkMe MoZeNM TPAHCMOPTHLIX MPo6aemM MO3BONAIOT (OPMaNM30BaTb CUTYaLMIO 415
MCMO/Ib30BaHNA HEYETKUX PECYPCOB, KOTOPbIE AOMXKHbI YUUTHIBATHCA B C/ly4ae HeoNpeaeneHHOCTU
B onpegeneHun obbema NpPoM3BOACTBA M NOTpebneHna. B 3TMX Mopaensx BBOAMTCA
[ONONHUTEIbHAA WHQPOPMALMA O BO3MOMKHbLIX 3HAYEHWUAX MNOTPEOHOCTENM B BUAE HEYETKMX
MHoxecTB. CooTtBeTcTBylOWME OYHKUMM MPUHALNENRHOCTU MOMKHO PaccMaTpuBaTh Kak Crnocob
annpoKCMMMPOBaTb  JKCMEPTHoe  OTobparKeHne  JOCTYNHbIX  HedbopMann30BaHHbIX  ero
NpeacTaBNeHUit O peanbHOM 3HAYEHUWM MAPaMeTPa, Ha OCHOBE KOTOPOrO  Pas/nyHble
DYHKLMOHANbHbIE 3HAYEHMA KaXKA0ro 3Ha4YeHNsA NapameTpa NPUCBamMBatoTCA GYHKUMAM YEHCTBa.

MeTtoabl MUCCNeAoBaHUMA — 3TO  MaTemaTU4ecKoe MOAE/IMPOBAHWE, OCHOBAHHOE Ha
TPAHCMOPTHOM Npobneme, peLaeMoi B CETU, COCTOALLLEN M3 KOHEYHOTO YMCNA Y3/10B U Ayr MEXAY
HAMW, ABNAETCA 3aJayeil /MHelHoro nporpammupoBaHus (LPP), ecan obuwasa croMmocTb
TPaHCNopTa 1 orpaHNYeHnA Ha 06bembl TPadUKa onpeseneHHbIX TMHENHbIMU GYHKUMAMM

HayuyHas HOBM3Ha MUcCNeA0BaHUA — peLleHMe TPAHCMOPTHBIX NPo6aem € MPOMEKYTOUHbIMU
TOYKaMM, KOTOpPble CBOOATCA K PELUEHUIO ABYXMHAEKCHBIX M TPEXMHAEKCHbIX 3aaad. MpusoaATca
CNocobbl HaxOXAEHWA ONTUMAJIbHOMO pPeLleHWA 334auYM HEeYeTKOro MepeHoca, B KOTOPOM
npeAcTaBNEeHbl PECYPCbI B BUAE TPEYIO/IbHbIX HEYETKMX YMCeN.

BbiBoAbl. MpepnoxkeH metos npeobpasoBaHUA CUCTEMbI OFPAaHUYEHUN ANA pelleHus
YETKUX M HEYETKUX 33434 MepeHoca C MPOMENKYTOYHbIMM TouKamu. Mpepnaraemblit MeToz,
WUNNOCTPUPYETCA NPUMEPOM PeasbHOM TPAHCMOPTHOM Npobaemsl.

KntoueBble cnosa: npobnema TpaHCNOPTUPOBKM, HEYETKME pecypcbl, GYHKLMA
NpUHaZNEXHOCTH, TpexdasHble HeYeTKMe Yncna, ONTUMMU3aALMS.
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DEAKI ACNEKTU PO3POBKMU BIAEOITP 3 BUKOPUCTAHHAM METOAIB
OBYUCNIOBANLHOI TEOMETPIT

Y cratTi posrnagatoteca npobnemu, nos’AsaHi 3 po3pobKoto BiLeoirop, CTBOPEHHAM
HaginHoi cuctemm gedopmaliii irpoBoro cepeaoBmLLa.

MeTolo CTaTTi € ONUC MOMK/IMBUX pilleHb ONTMMI3aLii npouecy Nnobyaosu Ta moandikauii
06’€KTiB Bigeorpu, siKi MoXKyTb AepopMyBaTUCS Y ABOBUMIPHOMY NPOCTOPI.

MeToaamm pocnigiKeHHA € meToau obuncaoBasbHOI reoMeTpil Hag 30BHIWHIMKM Ta
BHYTPILUHIMW KOHTYpamu rpadiuyHnx ob’ekTiB. Y cTaTTi HaBeAEeHO NpoLEec CTBOPEHHA irPOBOro
CBiTY i3 LMPOBOro 306paANKEHHS, LLO BK/OYAE BUKOPUCTAHHA METOAIB KOMM LOTEPHOro
6ayYeHHs — BUNYYEHHS KOHTYpPiB 306parkeHHs. PO3rnaHyTo npobaemy BUAYYEHHA ANCKPETHUX
06’eKTiB 300parKeHHs, Wo A03BOJISE MPeACTaBUTM AaHi 06’€KTU B irpoBOMY cepesoBMLLI.
KOHTYpW MOBWHHI OKpecntoBaTM 06’eKkT, a Ans 3abesneyeHHA BUCOKOI MPOAYKTMBHOCTI
CUCTEMW BUABJIEHHA 3iTKHEHb, AOLIZIBHO ONTMMI3YBAaTU 3MEHLUEHHA YMC/Ia BEPLUMH KOHTYPY
npu 36eperkeHHi aeTanisauii 06’eKkTy. TaKOX ONUCAHO BUKOPUCTAHWI aropUTM TpacyBaHHsA
KOHTYpIB, Wo 6a3yeTbcA Ha 3aCTOCYBaHHI BEKTOPHOT anrebpu.

HoBusHol AocnigKeHHA € po3pobneHnin asTopamm MoAMPIKOBAHUN ANroOpPUTM
TpacyBaHHA KOHTYpiB, AKWIM [FPYHTYETbCA Ha 3aCTOCYBaHHi BEKTOPHOI anrebpu Ta
BiZ13HAYAETbCA KOPEKTHICTIO BiATBOPEHHS 30BHILLUHIX Ta BHYTPIWHIX KOHTYPiB Npu Byab-aKux
BXiAHMX NapameTpax.

BUcCHOBKamMmM NpoBeaeHOro AOCAIAKEHHSA € AOLiINbHICTb CNPOLLEHHA POBOTU NiacMCTEMM
AebopmyBaHHs naHAwadTy Taa BUKOPUCTAHHA MOAMGIKOBAHOrO anroputMmy TpacyBaHHA
30BHIWIHBOrO KOHTYPY, fAKWW 3abesneuye cuctemy pedopmyBaHHA naHgwadty. MogaHo
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pe3ynbTaT 3aCTOCYBAaHHA ANrOPUTMYy TPACYBaHHA KOHTYPiB MpM MNPAKTUYHIN po3pobui
iHTepaKTUBHOI Komn'loTepHOI KpocnaaTdopmeHHOoI Bigeorpu.

KnwouoBi cnoBa: Bigeorpa, irpoBuid pyuwiii, obuncnioBanbHa reometpina, aedbopmadis
cepenoBuua, bynesi onepauii Ha 6araToKyTHUKax, TpacyBaHHA KOHTypiB, UWPPOBI
306parkeHHsA, TPUaHTyAALISA, NONIrOHabHA CiTKa.

Bcryn. MNig Yac CTBOPEHHA KOHUENLUi Bigeoirop BUKOPUCTOBYHOTbCA 3ac06M Ta
MeToAM irpoBOro Amu3akHy, a camMe BU3HAYEHHS eJIEMEHTIB rpu, NpaBu/l B3aEMOA|i
MiXK irpoBMMM areHTaMm Ta 06’eKTamMm, MeTU rpu TOLLO.

HagitHa Ta edekTmBHa peanisauia BigHAXOAMKEHHA KOHTYpiB 00’eKTiB
pacTpoBOro 300pa)KeHHA Ta NpoBeAeHHA onepauiit Hag 6araToKyTHMKamu
NpeacTaBAAETbCA AOCUTb BaXK/IMBUM He Ti/IbKM 3 TOYKU 30py po3pobKM Bigeoirop,
ane " iHwux cdep, AKki 6esnocepeaHbo abo onocepefKoBAaHO NoB'A3aHI 3
3aCTOCYBaHHAM MeTOLiB KOMN'0TePHOI rpadikn Ta obuncnoBanbHoOi reomeTpii. Tomy
TeMaTMKa CTaTTi € 4OCTAaTHbO aKTyasibHOIO.

Pesynbtatn pocnigykeHHA. KaHp Bigeoirop crparteriyHoi apTunepii BiA3HAYaETLCA
HasBHICTIO apceHany 36poi, 3acToCyBaHHA AKOI 3HAYHO MiABULLYE LUAHCKM Ha nepemory.
CTpaTeriyHuiA acneKkT NoArae y Po3paxyHKy TaKTMKM BiAMnoBiAHO A0 HAABHOCTI BHYTPILLHIX
Ta 30BHiWHIX pecypciB, TakMx sK Ooenpunacu. bBinbWictb apTUNEPIACBKUX irop
€ NOKPOKOBMMM. AHANOrYHO Tpi B LWAXM rPaBLUsAM BiABOAUTLCA NEBHUI NPOMIMKOK Yacy Ha
peanisauito TAKTUKM Ta po3paxyHOK cTpaTerii. Buxoasaum 3 uboro, 4719 po3pobKM irpoBoro
OM3aliHy IAHOTO *KaHPY HEOBXiAHO CTBOPEHHS:

— B3AEMOSi0YMX NEePCOHaXKiB, AKi bepyTb yyacTb y baTanisax;

- HABKOJIMWHbLOIO cepefoBULLLa, B AKOMY BifbyBaeTbCA BUpIlLEHHA KODAIKTY,
wo aedopMyeTbCa Nig, Ai€t0 PiSHOMAHITHUX CUN;

- cnocobiB BUpilLeHHs KOPAIKTY Ta 3acTOCyBaHHA apceHany 36poi;

-~ YMOB Nepemoru Ta nopasku.

Y AKOCTi NpOTaroHicTa Bigeorpu BUCTyNae poboT-ApoH chepuyHoi dopmu.
AHTaroHictamm € GNOTUANIA BOPOXKMX KOCMIYHMX YOBHIB, MICiA AKUX € 3HULLEHHA
eHepreTMYHOro Agpa AocNigHMUBbKOI KocmiyHOi 6a3n. CTBOPMBLUM KOHLEMUio Ta
nepeaicTopito Bigeorpu, MoXKHa BUAINUTU HACTYMNHI eNeMeHTH:

— B3aemogifn nonarae y KoHOAIKTI winen pobota-gpoHa Ta daoTuAii;

— KOCMiyHa 6a3a — ue cepenoBuLe, B AKOMY BiabOyBa€eTbCcA KOHDAIKT;

—  BUPIWEHHA KOHONIKTY BHYTPIiWHIMM 3aC06aMM KOMKHOI i3 CTOPIH;

- METa, WO MOIATAE Yy 3aXMCTi eHepreTUYHoro agpa.

Po3pobka npoBoAUTLCA 3 BUKOPUCTAHHAM irpoBoro pywia Godot Engine (2018).
Ha BigmiHy Big iHWKWX LeW pywii onepye y MiKCeNbHUX KOOPAMHATAX, i3 BEINKOIO
KiNbKicTIO BOYAOBAaHWUX iHCTPYMEHTIB came AnA po3pobKu ABOBMMIPHUX Bigeoirop.
Lle 3abesneyye BMCOKY TOYHICTb BiAATBOPEHHA AaHAwadTy Ta iHWWUX irpoBmX
eNIeEMEHTIB, MOAINWYye WBUAKICTb BiAEOrpPn, OCKINbKM pPeHAEpPUHTr BigbyBaeTbcs
Yy 4BOBMMIpPHOMY NPOCTOPI.

Godot Engine — irpoBui1 pyLliit 3arasibHOro NPMU3HaYeHHs 3 BiAKPUTUM CUPLLEBUM
KoZom. lMpu BUMHWMKHEHHI NoTpebw iHTerpauii CTOPOHHIX MNporpamHux 6ibnioTek,
ONTMMI3aLii KPUTUYHMX YacTUH Bigeorpu, abo K AoaaBaHHS HOBOro ¢GyHKLiOHany,
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irpOBUIN pyLWiA Hafa€ MOMKAMBICTb Le 3pobuTn 4yepes moayni. Y paHin pobori
PO3rNAHYTI  WAAXM  MPUCKOPEHHA  WBMAKOAIT  anroputmy  BigHaXo4KeHHSA
[ABOBUMIPHUX 06’ EKTIB pacTpoOBOro 306parkeHHs.

MpoTtoTnn Lboro anroputmy 6yB po3pobieHnin 3a AONOMOTO BMKOPUCTAHHA
BOyA0BaHOI CKpMNTOBOI MOBWM nporpamyBaHHa GDScript (Python), a peanisauis —
nopToBaHa Ha MOBY NporpamyBaHHA C++ yepe3 BUKOPUCTAHHA MOAY/IbHOI CUCTEMM
irpoBoro pyuis.

Y AKOCTi CUCTEMM KepyBaHHA BePCIAMM BMKOPUCTOBYETbCA MPOrpamHuiA 3acib
«Git». BMKOPUCTAHHA TAKOro MPOrpamHOro MPOAYKTY 3abe3neuyye MOMKAMBICTb
36epiraHHA poboTW Ha ycix eTamax po3pobKM Ta [03BONAE BiACNIAKOBYBATU Ta
3anobiraTv noasam nporpamHmx baris.

[na 3abe3nedyeHHA AMHAMIKM Gi3UYHOrO MOAENIOBAHHA HeobXigHe CTBOPEHHS
irpoBoro cepefoBuMLa Ta oro o6’eKTiB, WO MatoTb OYTU NpeacTaBAeHi AK BiANOBigHI
$OopMU 3iTKHEHDb BifOKpPEMAEHUX Gi3SUYHUX Tin.

TpaguuitHUM MeToL0M CTBOPEHHA GOPM 3iTKHEHDb € IXHE PyYHE BM3HAYEHHSA Ta
pefaryBaHHA BigNOBIAHO A0 KOHTYypiB PacTpoBOro 300paKeHHs, WO BU3HAYAE
TeKkcTypy o6’ekTiB. [AnA BM3HaYeHHA POpm 3iTKHEHb MOXKYTb BUKOPMUCTOBYBATUCS
Pi3HOMaHITHI reomMeTpuYHi NpuMiTUBKU. BignosigHe NOEAHAHHA AAHUX NPUMITUBIB
[003BO/ISIE BU3HAUYNUTK peanbHy (6axkaHy) dopmy byab-akoro o6’ekta, a oTKe camoro
irposoro cepegosuwa. Lieih meton BU3HauYeHHA GoOpM 3iTKHEHb XapaKTepU3YEeTbCA
HWU3bKOI NPOAYKTUBHICTIO Ta MOXK/IMBOK NOXMOKOK Npu cnpobi BU3HAUUTU KOHTYpU
06’eKTa AKHaMbINbLL TOYHO BPYYHY.

Mpu nepexoai A0 AWMHAMIYHOI peanisauii BUHMKAE npobaema BigHAXOAKEHHSA
ONCKPeTHUX 06’€eKTiB 300pakeHHA, AKi Tpeba po3rnsgatTv AK ABOBMMIPHY MOZESb,
WO npeacTaB/iieHa CYKYMHICTIO BeplUMH 30BHIWHbOrO KOHTYpYy (KoopauHat
306parKeHHA) Ta BHYTPILWHIX KOHTYpIB (AipOK), AK NOKa3aHo Ha puc. 1.

Puc. 1. HefonikM py4yHOro cTBOpeHHA GOpPM 3iTKHEHb: 1 — HETOYHICTb BiATBOPEHHS,
2 — HEMOMK/NBICTb BU3HAYEHHA BHYTPILLHIX KOHTYPIB.

Ua moaenb morke onucyBatu Bclo dopmy 06’eKTa y ABOBMMIpHOMY NMPOCTOPI, 3a
YMOBM 3aCTOCYBAHHA MNiACUCTEMM KOHBEPTYBAHHA pPacTpOBOro 306paKeHHA
3 BWKOPMCTAHHAM QaAroOpUTMIB TPaACyBaHHA 30BHIWHIX Ta BHYTPIWHIX KOHTypiB
06’€eKTiB, AKi MaloTb NepeBarn Ta HeJOANiKM (Bif NPOCTOTM peanisauii 40 HagiMHOCTI).

59



Lindposa nnatdopma: iHdopmaLiinHi TEXHOMOTiT B COLOKYNbTYpPHI cdepi 2018, Ne1

AsTopamu 6yB po3pobaeHMnt MoandiKOBaHUIA anropuTM TPacyBaHHA KOHTYpIB
Ha 6a3i (Salen and Zimmerman, 2004). Lleit anropuTm rpyHTYETbCA Ha 3aCTOCYBaHHI
BEKTOPHOI anrebpn Ta BiA3HAYAETbCA KOPEKTHICTIO BigHaXOAXKEHHA 30BHIlUHIX Ta
BHYTPILIHIX KOHTYpiB npu 6yab-AKMX BXigHMX napametpax (Crawford, 2003;
Narappanawar, Rao and Joshi 2010).

ABTOPCbKUI  MeTOoA, CTBOPKOE EeK3eMMAAP Kjacy TpacyBaHHA  KOHTYpIB
ContourTracer, Ha BXiZ, AKOro NOJAETLCA NMOCUAAHHA HA MoMNepeHbO 3aBaHTaXKeHe
306parkeHHA. Metog find_next knacy ContourTracer iHiLilOE MOWYK nepworo Ta
HaCTYMHUX ABOBUMIPHWX OO’EKTIB Ha 300pakeHi, pe3ynbTaT BUKOHAHHA SKOro
BMKOPUCTOBYETLCA A5 CTBOPEHHA ABOBUMIPHUX MOAENEN.

CTBOpPEHHA ABOBMMIPHUX MOAEeNel TPyHTYETbCA HA MOEAHAHHI 30BHIWHLIO Ta
BHYTPILWHIX KOHTypiB 06’ekTy. Model — ue CcTpyKTypa QAaHWUX, fAKa OMMUCYE
[OBOBUMMIPHWNI 06’€KT pacTpoBoro 3o06parkeHHs. MeToaum uiei KaTeropii 3abe3nevytotb
onepalii pPO3pPaxyHKYy XapaKTEPUCTUK ABOBUMIPHMUX OO’€KTiB:  MiHIManbHUM
0b6MeKyBaNbHUIA NPAMOKYTHUK, FEOMETPUYHUI LEeHTP 06’ eKTa.

KoHTypamu ABOBUMIpHUX Moaenen NOBUHHI ByTW NpocTi 6araToOKYTHMKM, WO He
nepeTMHaOTbCA, TOMY MonepesHbO BUKOHYETbCA aJroOpUTM  MacwTabyBaHHA
306paXKeHHA MeToA40M HaMbAMMKYOro Cyciga Ta 3aCTOCOBYETbCA AOLATKOBMIA KPOK
«LUNAK/IOBAHHA» KYTiB MiXK NiKcenamm ana yHUKHEHHA NosBu «3ybuis» (puc. 2).

=>

"y

Puc. 2. MacwTabyBaHHs 306pakeHHs MeToAoM HabMKYOro cyciga Ta BignoBigHe
BiZLHOB/IEHHA KOHTYpY.

PeanisoBaHuii meTon MacwTabyBaHHA pPO3LLIMPEHHA 300pa*keHHs [,03BONAE
NPUCKOPUTU Npouec NoLWyKy 06’ekTiB, N036aBAAOYMCL HEOOXIAHOCTI NonepeaHbOro
MaclwTabyBaHHA 300paKeHHA, ane Npu LboOMy BUHUKAE Npobsema iXHbOro TOYHOro
BiATBOPEHHA, 60 30BHIWHIN i BHYTPIlWHI KOHTYpW NicAA 3acToCyBaHHA MeToay
PO3LIMPIOIOTHCA Ta 3BYXKYHOTbCA BiAMNOBIAHO.

AnropuTm TpacyBaHHs noTpebye nobyaysu ABOBMMIpHOro okiny Mypa neploro
nopsaKy. 3aieXHo Bif TUMNY KOHTYPY, NOPALOK NPOXOoAXKeHHA okiny Mypa — 3a abo
NpPOTM rOANHHUKOBOIO CTPI/IKOILO.
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BcTaHOBNEHHA HanpAMKY NPOXoAKeHHA okKiny Mypa HeobXigHO ANA KOPEKTHOTO
TpacyBaHHSA 30BHILWIHIX i BHYTPILWWHIX KOHTYpiB Ta ineHTUdIKaLil, OCKiNbKM BinblwicTb
aNIrOPUTMIB TPUAHTYAALIT BU3HAYatoTb TMMN 6araTOKYTHMKIB 3a NOPAAKOM BEPLUUH.

ANropuTM TpacyBaHHA 30BHILIHbOrO KOHTYpPY:

MowyK No4YaTKOBOrO MaTepiaNbHOro MNikcento.

MOTOYHWUI NiKCenb = MOYaTKOBUI MiKCenb.

Po3spaxyHok CNV. AKwo mHoxKnHa CNV =0, TO KiHeLb anropntmy.

ECNV = 0bpaHuit CNV.

MNMonepeAHin Nikcenb = NOTOYHWUI NiKceNb. [TOTOYHMI = HACTYNHWUIA NiKCeNb.
Po3spaxyHok CPV ta CNV.

Po3pa3yHOK BEKTOPHOrO Ta cKansipHoro AobyTkis CPV i3 CNV.

3anexHo Bif pesynbTaTy 06MPaETbCA HACTYNMHUI NiKCenb.

9. TMMoBTOPWUTM KPOKK Big, 5 A0 8 AOKM MOTOYHWMI = NOYATKOBOMY MiKcento Ta
06paHuii CNV = ECNV.

CNV — BeKkTOp Big MOTOYHOro A0 HacTynHoro nikcensa; CPV — BeKtop Big
NnoTo4YHOro Ao nonepeabHoro nikcena; ECNV — kiHuesuii CNV.

Micna TpacyBaHHA 30BHILIHbOTO KOHTYPY, € BipOrigHICTb HAABHOCTI BHYTPILLHIX
KOHTYpPiB MOTOYHOrO O6’EKTY, ANA MOLYKY AKMX 3aCTOCOBYETbLCA ANATOPUTM ANiHIMHOT
3a/INBKMW.

TpacyBaHHA BHYTPIWHbLOIO KOHTYPY Bif 30BHILHbLOrO Bigpi3HAETHCA 3BOPOTHIM
HaNPAMKOM MPOXOAMKEHHA OKiny Mypa Ta KpUTEPIEM 3YNUHKU  anropuTmy.
BHacnigoK 3annMBKM KOHTYpPY, GOHOBI MiKceni NepeTBOPOOTLCA Ha MaTepiasibHi,
CNPUAIOYM KOPEKTHOMY BifHAXOAKEHHIO MOYATKOBOTO MiKCeNsA HACTynHOro ob’exTa.

ANropuUTM TpacyBaHHA [03BONSE NPEeACTaBUTM KOHTYpU 06’eKTa, 36epiratoun
aetani. [Jedopmauia naHawadTy notpebye BUABNEHHA 3iTKHEHb Npu ¢isMyHOMY
MoAentoBaHHI TBepaux Tin, moaudikauii popm 3iTKHEHb y peanbHOMy 4aci. ICHye
6arato Gopm 3iTKHEHb, AKI MOXKYTb OYTU ONUCaHiI aHANITUYHO: NPAMOKYTHUK, KOO,
Kancyna Ta iH.

BuKopwucTaHHA yBirHyToi dopmum ana npeactaBneHHA naHAWapTy MA€E CEHC anLwe
Yy BUNAAKY BiACYTHOCTI BHYTPILIHIX KOHTYPiB 3HalAeHMX 06’eKTiB, TOOTO 30BHILLHIMN
KOHTYP He MOBMHEH MaTW «AipoK». Y AaHOMYy BMNAAKy 3arajbHa NAOLLA BHYTPIWHIX
KOHTYpiB MOBHICTIO MEpPEeKPUBAETLCA 30BHIWHIM. BWHMKAE 3aBAaHHA BKAOYEHHA
BHYTPILWHIX KOHTYpiB, AKi MaloTb BWM3HA4YaTW BHYTPIWHIA MpPOCTip ABOBUMIPHOrO
06’eKTa. Ha pu1c. 3. NOKa3aHO BKAOYEHHSA BHYTPILLHIX KOHTYpIB.

[JBOBUMIPHUIA 06’EKT pacTpoBOro 306parKeHHss HEMOXK/IMBO NPeACTaBUTU SnLLe
MOro 30BHIIHIM KOHTYpPOM i3 BUKOPUCTAHHAM YBIrHYTUX ¢GOpM, TOMY AOUiNbHO
ONMUCYBaTU TaKi OO’€EKTU AK CYKYMHICTb BWUMNYKAMX OaraToKyTHWKIB. fAK Bigomo,
TPUKYTHUK — L€ HAWNpOCTia reomeTpuyHa BUNyKAa o¢irypa. 3acTocoByouM
aNropuTMK TpUaHrynauii Hag 6araToKyTHUKaMM, MOXKHA NepeTBOPUTU ABOBUMIPHY
MOENb Y CYKYMHICTb MNOEAHAHUX TPUKYTHUKIB, CTBOPIOKOYM  ABOBUMIPHY
NnoniroHasnbHy CiTKy 06’€KTa, AKa onucye o6’ ekT.

Ockinbku gepopmyBaHHA NaHAWADTY NONATAE Y MOrO PYMHYBAHHI, 3aCTOCYBaHHA
onepauii BigHIMaHHA € AOCTAaTHIM, NPOTE He BUKAOYEHO BMKOPUCTAHHA onepawii

O NoUAEWN R
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06’efiHaHHA Mogenei, WO MoKe 6yTM KOopucHMM npu peanisauii byaysaHHA
nNaHawadTy. Bci iHWi BMAM byneBux onepauiit He MaloTb CeHCy Mpu peanisauji
nedbopmysBaHHA naHawadTy.

Puc. 3. Cnocobu npeAcTaBNeHHs BHYTPILLHIX KOHTYpiB. 3niBa HanpaBo — 306parKeHHs,
CYLINNbHMM KOHTYP, KOHTYP i3 BPi3OM, CYKYMNHICTb TPUKYTHUKIB.

JedopmyBaHHA naHAawadTy BiabOyBaETbCA 33 AOMNOMOIMO  BMKOPMUCTaHHA
meToAiB BuLe3ragaHoi nporpamHoi 6ibniotekn «ClipperLib», moaynb sikoro 6ys
3aCTOCOBaHM npu iHiuianisauii naHgwadty. Ha puc. 4. nokasaHo nNpuKiag
BMKOHAHHA onepaLii BiAHIMaHHA Npu peanisauii pynHyBaHHA naHAwadTy, Ae KOJIoM
4YepBOHOIO KObOPY NO3HAYEHO MOXKANBY 30HY BUOYXY.

—_
-

Puc. 4. BUKOHaHHA onepauii BigHIMaHHA Npw peanisauii pylHyBaHHA 06’ eKTiB.

Mo 3aBepleHH TpacyBaHHA 300pa)keHHA Ta CTBOPEHHA BigNOBIAHWUX
OBOBUMIPHUX MoAenen Ta CyTHocTen naHawadTy, AaHUA By30a Ta BCi 1oro
niasysnu, AOJAIOTbCA A0 KOPEHEBOro By3/ny cueHW. Y agaHomy Bunaaky 6yno
CTBOPEHO pacTpoBe 306parkeHHA y rpadiyHOMY pefaKkTopi, Wo npeacrtasase coboto
KOCMiYHY 6a3y, AK NOKa3aHO Ha puc. 5. Lle 3aBepllye eTan CTBOPEHHA AUHAMIYHOIO
irpoBOro cepeaoBULLLA Ta A03BOJIAE PO3TALLYBAHHA areHTiB rpu.

YiTKe BU3HAYeHHs NepeayMmoB, KOHLUEMNLIT Ta BUMOT cnpusno po3pobui Bigeorpw,
B AKiN pacTpoBi 306parKeHHA MNepPeTBOPHOOTLCA Ha ABOBUMIpPHI moaeni B OAHIN
3 nigcucTem, BUpiWYyOYM Npobaemy cTaTUYHOI peanisauii irpoBoro cepenosumula 3a
[O0MNOMOrol BM3HAYEHHSA NONIrOHANbHUX CITOK Gi3MYHNX 06’€EKTIB.
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.

Puc. 5. Irpose cepefoBULle y pacTpoOBOMY NpeacTaBaeHi.

36eperkeHHs geTaneit naHawadTy Ta MOro enemeHTiB NpU NepeTBOPEHHI
pacTpoBOro 306pa*KeHHs Ha ABOBUMIpPHI Mogeni € Hag/MLIKOBMM 3 TOYKM 30pYy
3abe3sneyeHHA eQpeKTUBHOCTI MoAentoBaHHA isMKM  TBepaux Tin, a Tomy
3aCTOCYBaHHA arOPUTMIB CNPOLLEHHA MONIFTOHA/IbHUX KPUBUX HAZAE KOMMPOMIC MiXK
TOYHICTIO NpeACTaBAEHHA ABOBUMIPHOro 06’ekTa Ta eeKTUBHICTIO BUKOHAHHS.

BucHoBKWU. BuM3HaueHHA YHiIPiKOBaHOI CTPYKTYPU [aHUX ANA NPeACTaBJ/IEHHSA
dopm 3iTKHEHb ¢i3nyHMX 06’€KTiB, A03BOINAO CNPOCTUTU CTBOPEHHA Ta poboTy
niacuctemm gedopmyBaHHA NaHAawadTy. TakKum YnHom, aedbopmyBaHHA naHAWaAPTy
OOUi/IbHO 3AiACHIOBATM camMe Ha mogdensx O06’eKTiB, 3acTOCOBYOYM METOAU
obuucnoBanbHOi reomeTpii  HaZ 30BHIWHIMM Ta BHYTPIWHIMKM  KOHTYpamu.
CoopmoBaHO mMOAMDiIKOBAHMIA anropuTM TPACyBaHHA 30BHILUHbOrO KOHTYPY, AKWUM
3aBAAKkM moaudikauii mogeni, cnpusae nNepeTBOPEHHIO HA ABOBUMIPHY CYTHICTb,
3abe3nevytoun cuctemy gedopmyBaHHs naHawadry.
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SOME ASPECTS OF DEVELOPING VIDEO GAMES USING METHODS OF
COMPUTATIONAL GEOMETRY

The article deals with the general problems associated with the development of video
games, in particular, the creation of a reliable system deformation game environment.

The purpose of the article is to study and describe some possible solutions for
optimizing the process of building and modifying video game objects that can be deformed
in a two-dimensional space.

The main research methods are the methods of computational geometry over the
external and internal contours of graphic objects of a video game. The article describes the
process of creating a gaming world with a digital image, including the use of computer vision
techniques — the removal of image contours. The problem of withdrawal of discrete objects
of the image, which allows to represent these objects in the gaming environment,
is considered. The contours should describe the object as accurately as possible, while
it is necessary to ensure high performance of the collision detection system, for which
optimization was performed to reduce the number of contour vertices while maintaining the
detail of the object. The algorithm used for tracing contours based on the use of vector
algebra is described.

The novelty of the study is a modified contour tracing algorithm developed by the
authors, which is based on the use of vector algebra and is distinguished by the correctness
of finding external and internal contours with arbitrary input parameters.

The main conclusions of the survey are the simplification in the creation and operation
of the subsystem of the landscape deformation. The proposed modified algorithm for tracing
the external contour provides a system for deforming the landscape. The results of using the
contour tracing algorithm in the practical development of an interactive computer cross-
platform video game are presented.

Keywords: video game, game engine, computational geometry, deformation
of environment, boolean operations on polygons, path tracing, digital images, triangulation,
polygonal grid.
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HEKOTOPBIE ACNEKTbl PASPABOTKU BUAEOUTP C UCMNOJ/Ib3OBAHUEM
METOA,0B BblYUC/IUTENbHON TEOMETPUM

B ctatbe paccmaTtpuBatoTca obuime npobaembl, cBA3aHHble C pa3paboTKoW Buaeourp,
B YaCTHOCTM, C CO34aHMEM HAZEXKHOM cucTembl AedbopMauumn UrpoBoi cpeapl.

Llenbio ctatbu 6bINO MCCEeAOBaHWE M ONUCAHME HEKOTOPbIX BO3MOMKHbIX pelleHWi
ONTUMU3ALMM NPOLECcca NOCTPOEHUA U MOAUDUKALMM OOBEKTOB BUAEOUIPbI, KOTOPbIE MOTYT
AedopmnpoBaTbCA B ABYMEPHOM MPOCTPAHCTBE.

OCHOBHbIMW METOAAMU UCCNEA0BAHUA ABNAIOTCA METOAbI BbIMMCIUTENBHOW FeOMETPUMN Hag,
BHELUHMMM U BHYTPEHHUMM KOHTYpamu rpadpuyeckmnx obbekToBuaeourpbl. B ctatbe npuseseHsl
npoLecc Co34aHuA WMrPoBOrO MMpa C UMPPOBbIM M306paKkeHMeM, BK/OYasA WCMONb30BaHWe
METOZ0B KOMMbIOTEPHOMO BUAEHWA — U3BATUA KOHTYPOB M30b6pakeHua. PaccmotpeHa npobnema
U3BATUA OUCKPETHBLIX OOBEKTOB M30OPaXKeHMs, KOTOpas NO3BONAET NPEACTaBUTb AaHHbIE OBBEKTDI
B UrpoBoi cpege. KoHTYpbl JOMKHbI ONUCbIBATb O6BEKT KaK MOMXKHO TOUHEE, MPY 3STOM HeobXxoaMMOo
obecrieyeHre BbICOKOM MPOU3BOAMUTENBHOCTU CUCTEMbI OBHAPYMKEHWUA CTONKHOBEHWM, O/ Yero
bblna NpoBeAeHa ONTUMM3ALMA MO YMEHBLUEHUIO YWCNA BEPLUMH KOHTYpa NpW CcoxpaHeHuu
JeTannsaumm obbeKkTa. OnmncaH MCNob30BaHbIV aroPUTM TPACCUPOBKU KOHTYPOB, OCHOBaHHbIM Ha
NPUYMEHEHNM BEKTOPHOW anrebpbl.

HoBu3HOW nNpoBeAEHHOrO UCCNeAOBaHUA ABNAETCA pa3paboTaHHbIM  aBTOpamu
MOANPUUMPOBAHBIA  aNrOPUTM  TPACCUMPOBKM  KOHTYPOB, KOTOPbIA OCHOBbIBAaeTCcA Ha
MCMNO/Ib30BAHUWN BEKTOPHOW anrebpbl U OTIMYAETCA KOPPEKTHOCTLIO HAXOXAEHUS BHELIHMX U
BHYTPEHHWUX KOHTYPOB NPU NPOM3BOJ/IbHbIX BXOAHbIX NapameTpax.

OCHOBHbIMM BbIBOJAMMU NPOBEAEHHOTO AOCAIAXKEHHA ABAAIOTCA YNPOLLEHUe cO3AaHuA
n paboTtbl noacuctembl aedopmupoBaHua naHgwaodTa. [pegnoxkeHHbIn mognduum-
POBaHHbIN  aNropuTM  TPACCUMPOBKM  BHELWHEro KOHTypa obecneunBaeT  cuctemy
aedopmuposanuna  naHawadta. [NpuBeseHo pesynbTaTbl WCMNO/b30BAaHMA  aJropPUTMA
TPACCUPOBKM KOHTYPOB MNPU MNPAKTUYECKOW pas3paboTKe MHTEPaKTUBHOM KOMMbIOTEPHOWM
KpoccnnaTGopmMeHHOW BUAEOUTPbI.

KnioueBble cnoBa: Buaeourpa, WrpoBOW [BWIKOK, BbIYMCAUTENbHAA FeomeTpus,
aedopmauma cpegbl, ByneBbl onepauun Ha MHOTFOYro/ibHUKAaX, TPACCUPOBKM KOHTYPOB,
undposble N306paxKeHNa, TPUAHTYNALMA, NONUTOHANbHAA CeTKa.
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MOZAENIOBAHHA NPU « MOPCbKUWM BIN»
HA OCHOBI TEOPIT UMOBIPHOCTEM

Po3pobka Komn’'toTepHMX irop € aKTyanbHOK 3ajayelo, fAKa LiKaBuTb 6araTbox
PO3POOHMKIB HE TiIbKM 3 TOYKM 30pY CTBOPEHHA PO3BaXKa/JbHOrO KOHTEHTY, afe i 3 TOUYKM
30py HayKoBMX gocniarKeHb. OcobaunBy LiKaBicTb Npeactasase coboto rpa « Mopcbkuin 6iiny»,
AKa Ha nepwuin Nornssa Mo)Ke 343TUCb TaKok, WO MOBHICTIO 3aNEXWTb Bif MNEBHUX
MMOBIpHiCHMX noaii.

MeTolo CTaTTi € AOCAIAXKEHHS MaTeMaTUYHUX Moenei Ta MMOBIPHICHUX NpoLeciB fAKi
BMKOPUCTOBYOTHCA A/1A CTBOPEHHA rpun «IMOpPCbKUiA 6ili» Ta po3pobKa NPorpamHoro 4oAaTKy,
AKMIA MOXKe BUKOPUCTOBYBATUCH Ha Pi3HMX onepaLiiHnx nnathpopmax.

Metogammn AOCNiAKEHHA € MeToaM MaTeMaTU4YHOI Teopii irop, aHanis anroputmis
pO3TalyBaHHA KopabniB Ta aTakM 3 BUMKOPUCTAHHAM eNeMeHTiB KOMbiHaTopuKu. B cTaTTi
PO3rAAHYTI NigXoAM A0 CTBOPEHHA KpocnnaThopMeHOro NporpamHoro irpoBoro AoAaTky Ta
MaTeMaTUyHa moaenb rpu « MopcbKuin 6i» Ha OCHOBI TeOpIi MoBiIpHOCTEMN.

HoBu3HOIO NpoBeAeHOro AOCAIAMKEHHA € 3anNPOMOHOBAHWUIA aNrTOPUTM CTBOPEHHA rpuU
«MopcbKkuiA  Bilt» Ha OCHOBIi MaTemaTWyHOi Mogeni nobyaoBaHOI 3 BMKOPUCTAHHAM
eNleMeHTiB Teopii NMOBIPHOCTEM Ta MaTPUYHOIO YUCEHHS.

BucHoBKK. B poboTi NpoBeseHO MOPIBHAHHA HaMbINbL PO3MOBCIOAKEHUX ANTOPUTMIB rpuU
B MOPCbKMIM Gild. B pe3ynbTaTi npoBeAeHOro AocniaxKeHHA 6yinM npoaHanisoBaHi icHytoudi mogeni
Ta MEeToAM CTBOPEHHA rpu «MOpPCbKUIM 6Gili» Ta 3anpOMNOHOBAHMI BAOCKOHAZIEHUA anropuUTm
PO3pPOHKM NMPOrPamMHOro AoAaTKY 419 BUKOPUCTAHHA Ha Pi3HMX onepaLiiH1X cucTemax.

KntouoBi cnoBa: Komn'toTepHa rpa, KAacuyHa MMOBIPHICTb, reOMeTpUYHA MMOBIPHICTDb,
KOMBIHaTOpMKa, MaTpuULsA rpu, MacumB.
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Bctyn. [lo6pe BCim Bigomy rpy «MopCbKMiA Bili» MOXKHA PO3rnagaT He TiIbKK 3
TOYKM 30py poO3BarM, LA rpa MOXKE MaTU Cepiio3He HAyKoBe i npaKTu4yHe
3aCcToCyBaHHA, a AAAa i aHanizy MoXKyTb OyTM BUMKOPUCTAHI CydacHi maTemaTudHi Ta
Komn'toTepHi metogun. Leski aBTopu HabaumkaloTb moaenb peanbHoi batanii 60iB
wnaxom moaudikauii anroputmie rpy B MOPCbKMIA Bill. B Haw 4ac cTpimKo
PO3BMBAETLCA IMiTaLiiHE MOAENIOBAHHA, WO A03BOJIAE 3aMiHUTU peanbHi XKUTTEBI
npouecu ix maTtematuyHowo Mmogennto (LUuaH, 2010), 30Kkpema cnpobysBaTu
CNPOrHO3yBaTU MMOBIPHICTb BUTpaLUy 3aNeXKHO Bif 06paHuMX cTpaTeriii U anropuTMmiB.

Ha nepwwuii nornag, moxe 34aTucb, WO rpa «MopcbKuiA 6il» HOCUTL YMCTO
iMOBIpPHICHMI XapaKTep, OCKiNIbKK 06CTPiN rpaBLi BeAyTb, HE 3HAOUYM PO3TallyBaHHSA
KopabniB NPOTUBHMKA. Ane MOMKHaA MOMITUTU, LLO iCHYHOTb CTpaTerii po3cTaHOBKMU
KopabniB, AKi 3MeHLWYOTb IMOBIPHICTb MOTPANASHHA B OCTAHHIN OAHOKAITUHHUIA
Kopabenb. Hanpuknaz, moxHa po3TallyBaTu BCi Kopabni TakMM YMHOM, Wo6 BiH
3aiMaB HaMeHLY NJoLy Ha irpoBoMy noni, a ogMH abo aBa Kopabni BUCTaBAAOTb
Ha NAOLL, WO 3a/MWKNAChk Ha 3HAYHIM BiACTaHi OAMH Big, ogHoro. MNowyk Kopabais
TAKOXK MOKHA MPOBOAMTM, AOTPUMYKOUMCb MNEBHUX MNpPaABWUA, AKi [03BONAKOTb
HaMbiNbW LWBMAKO BUABUTM Ha MOYATKYy rpu HaraTOKAITMHHI Kopabai, a notim Ha
OCTaHHbOMY NPOCTOPI LWYKATU OAHOKANITUHHI KOpabi.

Taki MipKyBaHHS NOKasytoTb, WO Y rpaBLiB iCHYE 6e3i4 pi3HUX anropuTmis rpu,
TO6TO MOXKe 6yTW NOCTaBAEHO NUTAHHA NPO NOLWYK ONTUMAIbHOIO arOPUTMY.

Pesynbtatm pocnigkeHHA. CTBOpPEHHs MaTemaTMyHOl Mmoaeni byaemo
NPoOBOANTM BMKOPMUCTOBYHOUYM KAacU4YHi npasuna rpu «Mopcbkuit 6ii», a came:
Kopabni poscTaBaaloTb Ha irposomy noni posmipom 10x10; Kopabni AinAaTbcs Ha
oAHonany6Hi, agBonany6Hi, TpMnanybHi Ta YoTUpUNanybHi; Npu po3cTaHOBLi Kopabni
He NOBWHHI TOPKATMUCA OANH O4HOTO.

lpa nonArae B Tomy, LLO rpaBLyi MO Yep3i Ha3MBalOTb KOOPANHATU KIITUH, B AKUX,
AK BOHW NPMMNYCKatoTb, PO3TaloBaHi KOpPabai cynpoTMBHMKA. [pa NPOAOBKYETLCA A0
TUX Nip, MOKN y OAHOTO 3 rpaBLiB He ByayTb 3HULLEHI BCi KOopabni. OTXe y rpasuis
icHye 6e3niy BapiaHTIB rpu, a 3HAYUTb MOXKe BYTM NMOCTaBNEHO MUTAHHA NPO MOLIYK
ONTUMANbHOTO BapiaHTy.

MaTemaTuyHy Mmoaenb rpy MoxHa byaysaTn ABomMa cnocobamu. MepLumii cnociob
NoNArae B TOMY, WO MNiCAA KOMKHOFO MOCTPiZly BPAaxOBYKOTbCA 3MiHM NOANA rpu Ta
MMoBipHOCTI BUABAeHHA Kopabnis (Flanagan Ta Nissenbaum, 2014). Taka ¢popma rpu
Ha3WBAETbCA PO3rOPHYTOD, a cama rpa byae npeacTtaBneHa AK HGaraToKpPoOKOBa.
CKknafHicTb 3aCToCcyBaHHS LbOro mnigxogy noB'A3aHa 3 HeobXigHICTIO BU3HAYeHHSN
MMoBIpHOCTEM NoAil, AKi € KOMBiHALEIO BEMKOFO YMCNa eleMeHTapHUX nogii. Mpu
36inbleHHi Ynucna noctpinie k KinbKicTb KoMbiHaLi 3pocTae nponopuinHo k!

[Jpyrnit cnocib nonsrae 8 Tomy, WO B AKOCTi TOY4aTKOBOro 6e3nidi noAi po3rnsaaeTbea
6e3niy crpaterii, eNeMeHTM AKUX NPeACTaBAAlTb MOBHY MOCAIAOBHICTb n MOCTpINiB.
Y upomy BUNaAKy rpa byae oa4HOKPOKOBOO, TOGTO rpaBeLp PobuTb BUGIP He OAHIET KNITUHK
npv noctpini, a BMbMpae nNoCNiAOBHICTb 3 nnocTpinie. Taka ¢opma rpu Ha3MBAETLCA
HopmanbHo. dpyrvii niaxia 0o nobyaoBu rpy HOCUTL IHTErPaNbHUIA XapaKTep, OAHaK, B
LbOMY BMMNAZKY BUHMKAE Npobaema, NoB'A3aHa 3 NOHATTAM 3aKiHYEHHA rpu.
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Ona Toro, wob po3noyatM aHania Ta nNobygoBy maTemaTU4HOI Moaeni rpwm,
HeobXiAHO BWU3HAYMTM MMOBIPHOCTI BMABNEHHA KOpabniB npu ix AoBinbHOMY
posTalysaHHi (https://www.investopedia.com).

Hexalt Ha noni i3 100 KnitH (po3mip irposoro nons 10x10) posTalioBaHWi
opHoNanybHui Kopabenb, AKUIN, BignosigHO, 3alMae ofHY KAITUHKY. BM3Hauumo
MMOBIpHICTb BAIyYeHHA B KOpabesnb Npu k-my NocTpini, Takum YMHOM Kopabenb byne
3HMLLEHO.

MpoCTOpOM enemMeHTapHUX MOAJN AN MOMK/IMBOTO B/YYEHHA B OAHOMNANYOHMI
Kopabesib € BCi KAITUHKM irpoBOro noss, To6To, rpaBeLb MOXKe 3P0BUTU CTO BUMAAKOBMX
MocTpiniB i TiNbKW OAUH 3 HUX Byae pesynbTaTuBHMM (Mayer Ta iH., 2014):

Q= {61,62,...,6100}

ae 6, — HOMep OfHi€l 3 KNITUHOK, TO6TO MK po3rnsgaemo npoctip 10x10 3i cTa
KNITUHOK MMOBIPHICTb BNYyYeHHA B og4HONaNybHMN Kopabenb byae AopiBHIOBATH:

1

=——=0.01
100

1

0O6uYnMCcNMMO MMOBIPHICTL B/IYYEHHS B Kopabenb 3a k nocTpinie Ha noni, fke
MIiCTUTb N KNITUHOK. Taka nogis nonarae B TOMy, WO Kopabenb morKe 6yTH 3HULLEHWI
nepwum, abo apyrum, abo k-m noctpinom. TobTO, CNpUATAMBI NoAii BKAOYaOTb B
cebe k KNITUHOK, cepes AKUX € KNITUHKA 3 Kopabnem. KinbKicTb cnpuaTaMBUX noain
BM3HAYAETbCA AK KiNbKiCTb HEBMOPAAKOBAHUX MHOXMUH 3 (n-1) KniTMHOK no (k-1),
OCKIi/IbKM OAHA KNITUHKA 3ailHATa Kopabsiem, TO BOHA HE BPAXOBYETbCA, MOMHOMEHA
Ha KiNbKiCTb NEpPecTaHOBOK cepes KNITUHOK k!, Ta KiNbKicTb nepecTtaHOBOK nosa
HUMKU (n-k)!. OTKe, MMOBIpHICTb B/YyYEHHS B OAHOKNITUHHWIK Kopabenb 3a k
noctpinis byae AopisHOBaTH:

_KICo(n—k)

n!

k
Bty -

KopucTyrouncb  TakMMW  CAMUMKM  MiIPKYBAHHAMW, MOMKEMO  0BYMCANTM
MMOBIPHICTb BAyYEeHHA B [ABOKMITUHHWIA Kopabenb, O4EBMAHO, WO MMOBIpHICTb
B/IYYEHHA B TaKM Kopabenb byae fopiBHIOBaTH:

2

=—=0.02
100

2

A npw obcTpini m-KNiTMHHOTO Kopabia MMOBIPHICTL BAyYeHHA byge
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Bu3HauyeHHA MMOBIpHOCTI B/AyYeHHs B ABonanybHuii Kopabenb 3a k noctpinis,
3BOAMUTBCA A0 BW3HAYEHHSA KiNbKOCTI CPUATAMBUX NOAIN, AKi BKAOYAIOTb LUYKaHI
KNITMHKK Npun nepunx k noctpinax. KinbKicTb Takux BapiaHTiB byae po3paxoByBaTHCh
AK cyma

N, =(N,+N, =N, Yn—k)

k-1 S L . .
pe N, =N,=k!C,| — KinbKkicTb BapiaHTiB, fiKa BpaxoBye HasBHICTb nepLoi abo
Apyroi KNITMHKK gBonanybHoro Kopabns;

N,, — KinbKicTb BapiaHTiB, AKa BPaxoOBYE HAABHICTb OAHOYACHO ABOX KAITUHOK
ABonanybHoro Kopabns

Ny, =2k!(CH = CF 2 fn—k).
Micha nepeTBOpeHb OTPUMAEMO
k(2n—k-1)
Po=—" " )
Ke) n(m— 1)

MonmBo, Ana nobyaoBn MaTemaTUMyHOi Mogeni moxe 6yt [ouifbHUM
obuncieHHA MMOBIPHOCTI ByYEHHA B Kopabenb 3 BUKOPUCTAHHAM reoMeTpUYHUX
MMOBIpPHOCTEM, KON PO3PaxOBYETLCS BigHOLWEHHSA NOLW,i, AKY 3alMmae Kopabenb, 4o
3aranbHoi naow,i nons (puc. 1)

L%

Puc.1. [JoBinbHe po3TallyBaHHs TpunanybHoro Kopabns naoweto S3 Ha irposomy noni
B Takomy BMMaZKy nnowa Bcboro irpoBoro nons 6yae popisHioBatn S,

a CNpuATAMBMMM nogiamm byaemo BBaxKaTWM NAOLWLY TPUKAITUHHOrO Kopabna Ss.
Tenep MMOBIPHICTb BAYYEHHSA B TPMKNITUHHUI Kopabenb byae AOPiBHIOBATU:
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Mpw 3HULLEHHI 0AHOrO KOpPabns, i 3 BpaxyBaHHAM NPABUA rPU 33 AKMUMU Kopabni
HEe MO’)KHa pPO3TallOBYBaTM BNPUTYA OAMH A0 OAHOrO, Mojanblle 06YMCNEeHHSA
MMoBIpHOCTI NOTpibHO Byae obuMcnoBaTU ANA 3aranbHOI NNOLLI 3 AKOT BUK/IOYEHO
He TiNbKU KNITUHKK, fAKi 3alimaB Kopabenb, ane M KNITMHKM HAaBKOMO Kopabns. Tak
NPV 3HULLEHHI TpUNanybHoro Kopabna 3arasibHa NAoLLA 3MEHWNTLCA Ha 15 KAITUHOK
(3x5). A oTxKe i UMOBIpHICTb BIy4eHHS B iHLLi Kopabai 3pocTe.

Mpn nobyaoBi maTeMaTUYHOI MOAE/NI BaXK/IMBO BPaxoByBaTH, WO i3 36ifblUeHHAM
KiIbKOCTi B/y4€EHb, LAHCK Ha YCMixX 3pOCTatoTb, OCKINIbKW 3MEHLLYETLCA irpose nose. Ane
3aBXAM NOTPIOHO BPaxoBYBaTH Te, NIiC/A OAHOIO BAYYEHHA B KifibkananybHMit Kopabenb
HaCTYNHWI NOCTPIN MorKe He ByTn ycniwHuMm. Lle 06ymoBnaeHo TUM, Wo Kopabni MoXKyTb
6eTn po3TaloBaHi He Ti/IbKM FOPU3OHTA/IbHO, afie M BepTUKasbHO. Kpim Toro, npu
B/IYYEHHI B OAHY 3 KpalHiX KNITMHOK KOpabndA, rpaBelb MOXe HEBIPHO BU3HAYUTU
HanNPAMOK HacTyrnHOro NocTpiny.

Mpu po3pobui anropuTMy Ba*KNMBO BpaxysBaTw BCi Li dakTopu. Tak OCHOBHOWO
3agayeto Oyge BM3HAYEHHA KoopaMHaT TOYOK, 33 fAKMMKM Byae BM3HayaTUCb
po3TallyBaHHA KOpabns Ta CyMilLeHHs UMX KOOPAMHAT 3 MOCTpinamMu MPOTUBHMKA.
Mpy UbOMY, 33 YMOBW 3HULLEHHA KOpPabns, HeobXigHO BWUKAOYMTWM 3 MOAS TPU
npunerni o MileHi TOYKN, | BpaxyBaTU 3MEHLIEHHA KNITMH irpoBOro nons.

JouinbHMm ana CTBOPEHHA aAropuTMy, MOXHA BBaXKaTW BUKOPUCTAaHHA MaTpuLi
irpoBoro nosA. 3py4yHO BWMKOPUCTOBYBATM MaCMB PO3MIPHICTb AKOro BignoBidae
po3mipam irpoBoro nons, B Hawomy sunagky 10x10. EnemeHTamn mMaTpuLi MOXKYTb
6yTn 3HaueHHA: 0 — NOPOXKHA KANiTMHKA; 1 — nanyba Kopabns; 2 — 3adikcoBaHo
B/ly4eHHA; 3 — 3adikcoBaHO Npomax; 4 — 3adiKCoBaHO BAYYEHHS.

Ona nowyky Kopabns, B AKMI Bigdynoca BAyYeHHs, HeobXigHO nepernaHyTM BCi
€/IMEHTN MacuBy pu. KOXKHMM eneMeHTOM [aHOro macusy € eksemnaap o6'ekTta
Kopabns.

Y npoueci nowyky, NOTPIBHO MOPIBHATM KOOpPAMHATM nNanyb 3 KoopAuHaTaMu
noctpiny. Y pasi 36iry, 36inbWMUTX NiYMABHUK NOTPANAAHHA 3HaANAEHOro Kopabns Ha
OAMHUILLIO | MOPIBHABATM 3HAYEHHSA NiUNIbHMKA 3 KiNbKICTIO Nasyb. 3a/1eXKHO Bifg, 3HAYEHHS
NiUNNbHUKA NPUIMMAETLCA PilleHH NPO NPOAO0BXKEHHA 600 abo Moro 3aKiHYeHHs.

BucHoOBKW. HaBeaeHWiA NpuKknag, aHanisy rpu « MopcbKuii 6iit» BKasye Ha MOMXK/IUBICTb
BUKOPUCTAHHA NIOFYHMX irop Ana NornnMbaeHoro BUBHEHHA TaKMX PO34iNiB MaTEMATUKM, AK
KOMbiHaTOpMKa, Teopia MHOMMH Ta Teopia MMOBIpPHOCTEN. BigsHauMmo, O BMBYEHHSA
HaBiTb HaMNPOCTILUNX IFPOBUX CUTYaLih A03a0nA€ chopmynoBaTh npobnemu, Aki byayTe
LiKaBMMM 1A CyYKACHOI iIHGOPMATMKM Ta TeOPIT MOLLYKY.

B pe3ynbTati gocnigKeHHA MeTaMaTUYHUIX Mogenel Ta 3acTOCyBaHHA OCHOBHMUX
NMOHATL Teopii MmoBipHOCTel Byan onncaHi MMOBIPHICHI Npoueck, AKi BUHUKAOTb Mig,
yac rpu B «Mopcbkuii 6iM», a TakoX nobyaoBaHO anroputm B AKOMMU
BMKOPUCTOBYHOTbCA METOAM Teopii MMOBIpPHOCTEN Ta MaTPUUYHOTO YNCIEHHS.

BarKNMBOKO BMMOrOK [0 Cy4aCHMX MNPOTrPaMHUX MNPOAYKTIB € MOMKAMBICTb
WIMPOKOIO BMKOPWUCTAHHA AO0AATKIB Ha pPIi3HUX amapaTtHUX Ta NPOrpamHumx
nnatoopmax. CTBOPEHUN anroputM € yHiBeCaibHUM, OCKilbKM NObyAOBaHMI Ha
KNACUYHUX MATeMATUYHUX pPO3paxyHKax. Peanizauisa anropumTty nposoawnnacb 3a
[0NOMOroro MOBM Java, TOMy irpoBUiA A0AATOK € KpocnaaTGopmMeHUM.
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SIMULATION OF THE «SEA BATTLE» GAME BASED ON THE PROBABILITY THEORY

The development of computer games is an urgent task that attracts a lot of developers
not only from the point of view of creating entertainment content, but also from the point of
view of scientific research. Of particular interest is the game «Battleship», which at first
glance may seem completely dependent on certain probability events.

The purpose of the article is to study the mathematical models and probabilistic
processes used to create the game «Sea Battle» and the development of a software
application that can be used on various operating platforms.

The research methods are the methods of the mathematical theory of games, the
analysis of the algorithms for the location of ships and attacks using elements
of combinatorics. The article is dedicated to the approaches to creating a cross-platform
software game application and a mathematical model of the game «Sea Battle» based
on probability theory.

The novelty of the study is the proposed algorithm for creating the game «Sea Battle»
based on a mathematical model built using elements of probability theory and matrix
calculus.

Findings. The paper compares the most common algorithms for the game of naval
combat. As a result of the study, the existing models and methods for creating the game
«Sea Battle» were analyzed and an improved algorithm for developing a software application
for use on various operating systems was proposed.

Key words: computer game, classical probability, geometric probability, combinatorics,
game matrix, array.
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MO/ENUPOBAHMUE UIPbl « MOPCKOW EOM» HA OCHOBE TEOPUM
BEPOATHOCTEM

PaspaboTka KOMNbIOTEPHBIX UMP ABAAETCA aKTyaslbHOW 3aJayel, KOTopas MHTepecyeT
MHOIMX Pa3paboTUYMKOB He TONbKO C TOUYKM 3PEHUA CO34aHUA Pa3BNEKaTeNIbHOrO KOHTEHTa,
HO M C TOYKM 3PEHMA HAYYHbIX UccnenoBaHUin. Ocobblit MHTepec npeacTaBnseT coboit urpa
«Mopckoi 60li», KOTOpas Ha MepBbl B3MNAL MOMET MoKas3aTbCA MOJIHOCTbIO 3aBuczotq
OT onpeaeNeHHbIX BEPOATHOCTHbIX CODbITUN.

LUenbto cratbu nABNAETCA MCCNEAOBaHME MATEMATUUECKMX MOZEeNerd W BepPOATHOCTHbIX
MPOLIECCOB MCMONb3yeMbIX AnA Co3AaHuA urpbl «Mopckolt 6oi» 1 paspaboTka NporpammHoro
NPUNOXKEHUS, KOTOPOE MOMKET MCMONBb30BATLCA HA PA3INYHbLIX ONEPALLMOHHDBIX NAaThOpMaX.

MeTtogamn wmccnepoBaHUa  ABAAIOTCA MEeTOAbl MaTemaTUYecKol Teopuu Wrp, aHaaus
aNropuUTMOB PACMOJIOKEHUA KOpabiel 1 aTtaku C UCMOb30BAHWEM 3/IEMEHTOB KOMOMHATOPUKM.
B cTaTbe paccmoTpeHbl noaxodpl K CO34aHMI0 KpoccnnatGopMeHHOro NporpammHOro UrpoBoro
MPUIONKEHWSA U MaTemaTMYecKan MOAEb Urpbl « MopcKoi 60i» Ha OCHOBE TEOPUI BEPOSATHOCTENA.

HoBu3HOI NpoBeAEHHOro UCCNeA0BaHMA ABAAETCA NPEA/IONKEHHbIN aNTOPUTM CO34aHUA
urpbl  «Mopckoli 6oi» Ha OCHOBE MaTemMaTUYecKkon Mogenn, MNOoCTPOEHHOW
C MCNO/Ib30BaHNEM 3/1EMEHTOB TEOPUMN BEPOATHOCTEN U MAaTPUHHOIO UCHUCAEHUSA.

BbiBoabl. B paboTe npoBeseHo cpaBHeHMe Hanbosee pacnpoCTPaHEHHbIX aaropuTMOB
Urpbl B MOPCKOW 60i1. B pe3yabTaTe NpoBeseHHOro nccaegosaHma 6bliv NpoaHaan3vpoBaHsl
CyllecTBylOlLME MOAEAN W MeToAbl co3gaHua urpbl «Mopckon 6oi» K npeanoxeH
YCOBEPLIEHCTBOBAHHbIM  afirOPUTM  pa3paboTKM  NPOrpamMMHOro  MPWUIOXKEHUA  AnA
MCMNONb30BaHMA HA PA3IMYHbBIX ONEPALMOHHBIX CUCTEMAX.

KnioueBble cnoBa: KOMMNbIOTEPHaA Mrpa, Kaaccuyeckas BEpPOATHOCTb, reoMeTpuyeckas
BEPOATHOCTb, KOMBUHATOPMKA, MaTPULLA UrPbl, MaccuB.
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KIBEPMPOCTIP | KIBEPBE3MEKA: MPOB/IEMW, NEPCMEKTUBW, TEXHONOTIT

MeTolo CTaTTi € AOCNIAKEHHA Ta PO3rnsafg 3arafbHUX Npobsiem Takoi BaxkAuBoi chepu
iHpopMaLiiHOT gisnbHOCTI Aepykasu, bisHecy, OCBITH, HayKK AK KibepbesneKa.

MeTopammn  pOCNiAMKEHHA € MeTOAM CEeMAHTUYHOrO aHanizy OCHOBHMX MOHATb
po3riAaHyToi npeameTHol obnacti (Kibepbesneka). B crtatTi po3rnaHyTi nigxoau Ao
TAyMayeHHA NoHATb KibepnpocTopy Ta Kibepbesneku, Wo NoB’A3aHi SK 3 opraHisauiiHumm,
TaK i TEXHIYHMMM acneKkTamu. B cTaTTi po3risaHyTa CyTHICTb KibepnpocTopy Ta Kibepbesneku
3 no3uuin aepxaBHoro 3abesneveHHsa uiei cdepu iHbopmauiiHOi AianbHocTi. B cTatTi
PO3rAAHYTO OCHOBHI Npobnemu KibepbesneKku Ta WAAXM iX po3B’A3aHHA. BKa3aHO, WO ogHUM
3 acCneKTiB Kibep3arposmn € Komn'toTepHi Bipycu. Po3rnsHyTo iX BUAM Ta ONUCAHO OCHOBHI
LUAAXM X YCYHEHHS Ta 3HELIKOAMKEHHS.

HoBu3HOIO nNpoBeAeHOro AOCNIAMEHHA € 3aMporoHOBaHi WAAXM 3abe3neyeHHs
Kibepbe3nekn iHPpopmauiMHOro nNpoctopy NiANPUEMCTB Ta KOMN'IOTEPHUX Mepex (B Tomy
ymncni u IHTepHerT).

BUCHOBKOM npoBeAeHOro B CTaTTi AOCAIAXEHHs € Te, Wo iHdopmaTtusauisa Ta
uMbpoBM3aLLIA B Hal 4Yac NPOHMKaTb Yy BCi chepun AiANbHOCTI AeprKaBu, CycninbcTsa,
6i3Hecy, HayKM, OCBITM Ta oOKpemoi AgMHU. Tomy MOWYK wWANaxiB 3abesneyeHHn
Kibepbesnekn (3oKpema, po3pobKa BIAMOBIAHWX TEXHOMONIN) CTaNM BaXKJAMBUM aCMNEKTOM
aianbHocTi IT-chepu.

KntouoBi cnoea: kibepbesneka, KibepnpocTip, Kibep3nounH, Komn'toTepHUi Bipyc,
iHpopmauinHa cuctema.
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Bctyn. B Haw 4ac WwoAHA NPUXOAATb HOBUHM NpPO Te, WO Kibep3noumnHLi
(AKi MOKyTb OYTM nNpeacTaBHUKAMM Pi3HMX KpaiH) 3aXOnaiolTb KOHTPO/b Hag,
YYKUMKW  KOMN'IOTEPaMK, TFafrKeTamu, MNporpamHMMU MPOAYKTaMM, 3anyCKalouu
BiANOBIAHI Mporpamn NpoTU NEeBHUX CaMTIB, IHPOPMALINHMX pecypciB UM NEBHOro
KOHTEHTY MObIiNbHMX A0AATKIB. 33 KOPOTKMI Yac NPUNMHAETLCA PoboTa HaHKOMATIB,
KOMMaHil, TenepoHHUX NiHiA, NPOMUCAOBUX NiIANPUEMCTB, NiANPUEMCTB, WO MaTb
CTpaTeriyHe 3HAYEHHA, YW HaBiTb AEP!KAaBHUX CaMTiB. 3 BaAHKIBCbKMX pPaxyHKiB
dI3VYHUX TA IOPUANYHUX LB 3HWKAOTb KOWTW. BigbyBaeTbcA TaK 3BaHUM «3nam»
iHpopMaLiliHMX 6a3 NigNPMUEMCTB, YCTaHOB, OpraHisaLii.

Tomy B Ppi3HMX KpaiHax Bce 6inblue yBarM npuainAeTbca 3abesneyeHHto
Kibepbe3neku, 3axuLLEHOMY KepyBaHHIO iHGOpMALiMHUMKM pecypcamu, po3pobui
cneujanbHux iHpopmauiiHux cuctem (IC) Ta iHbopmauiiHux TexHonori (IT),
OKpeMMUX MNporpaMmHMX MPOAYKTIB, WO HaJalTb MOXAMBICTL 3abesneuvyBaTu
Kibepbe3sneyHe ¢YHKLiIOHYBaHHA SIK OKpPeMUX MiANPWEMCTB, OPraHisauii, ycTaHoB,
TaK i KpaiHm B uinomy (ISO/IEC 27032, 2012).

IHTerpauia YKpaiHu y cBiToBuUit iHGOPMALiMHUIA NPOCTip, PO3BUTOK CYCMiNbCTBA
Hawoi KpaiHWM, AK CyCninbCTBa 3HaHb NpPuU3BEeAM A0 MOSABM HOBMX 3arpo3 ii
HaLioHaNbHMM iHTepecam, Nos’A3aHuXx 3 Kibepbesnekoto. Lie cnpmynHmno:

— HeobXigHicTb AocnigKeHb He TiNbKM TepmiHonorii B coepi iHbopmauiiiHoi
6esnekn (us poboTa no cucTemaTtmsauii i aHanisy iCHylUMX BU3HAYeHb MOHATb
B chepi Kibepbesnekn BegeTbcAa A0CUTL akKTMBHO (BapaHos, 2014; Tonybka peg.,
2015), a " woao iHOOPMALIMHO-TEXHONOTIYHNUX acneKkTiB 3abesneyeHHsA
iHpopmauinHOT 6e3nekn (aHaNiTUYHMX AOCAiAMeHb WOoAO0 iCHYHYUX TEXHOJOFIN i
cuctem 3abesneyeHHs Kibepbesnekn 3 BU3HAYEHHAM iX NepeBar i HeAoiKiB He TakK i
6arato, a pobiT WoA0 HanPsAMKIB MO4aNbLIOrO PO3BUTKY chepun Kibepbesneku e
MeHLLe);

- HeobXiAHICTb nepeocMUCNEHHA peanbHOro 3abesneyeHHA Kibepbesneku
iHbopmaLiiHoro npocTopy YKpaiHu B Lisiomy;

- HeobXiAHICTb nepeocMUCNEHHA peanbHOro 3abesneyeHHA Kibepbesneku
iHpopMaLifHOro npocTopy OKpeMux MiANPUEMCTB  (OpraHisauin, ycTaHOB,
iHCTUTYLiN) YM rany3elt EKOHOMIKM KPaiHK;

— HeobxigHicTb  ¢doOpmyBaHHA  €AMHOI  HaLiOHA/NbHOI  MOAITUKM  WOAO
3abe3neyeHHA iHbopmaLinHOi Ta Kibepbe3nekn fK KpaiHM B LiNOMY, TaK i OKpeMmnx
il opraHisaLiiHUX CTPYKTYpP Ta iHCTUTYLiN;

— BupilweHHAa npobaem, nos’A3aHMX i3 Po3bya0BOK HaLioOHaNbHOI cUCTEMMU
Kibepbesneku;

— HeobxigHicTb ¢opmMyBaHHA  BiANOBIAHOI HOPMATMBHO-NpaBoBOi 6a3u
3abe3neyeHHA Kibepbesnekn KpaiHuy, il iHbopmauinHUX pecypcis TOLO;

— HeobxigHicTb NpoBeAeHHA AOCAIAMEHb LWOAO PO3POOKM HOBUX MeToais
(inbopmauiiHMX, MaTemaTUMUHKUX), MexaHi3MiB i 3axoaiB (opraHisauiiHUX TOLWLO)
BMpilleHHA Npobaem 3abe3neyeHHs Kibepbesneku;

- BMpiweHHs npobnem  iHGOpMaLiNHO-TEXHONOFYHOrO  3abe3neyeHHs
KibepbesneKku.
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ToMy He BMKAWKAE CYMHIBY aKTyaNbHICTb AOCAiAKEHHA npobnem po3pobKu
BianoBiaHMX cydacHux IT i IC 3abe3neyeHHn Kibepbesnekn YKpaiHu.

Pe3ynbTat AocniaKeHHa. Yneplle noHATTA «KibepnpocTip» 6yn0 BUKOPUCTAHO
B OKiHaBCbKilt xapTii rnobanbHoro iHdopmauinHoro cycninbctea (OKiHaBCbKa XapTis
rnobanbHoro iHpopmauitHoro cycninbcTea) Ta KoHBEHLUiT Npo 3/104MHHICTb Yy coepi
Komn’toTepHoi iHbopmauii Big 23.11.2001 poky (KoHBeHLis Npo Kibep3NoYnHHICTD).

B Haw yac icHye 6araTo nigxoaie Ao dopmanisauii BM3HAYEHHS NOHATTA
«KibepnpocTipy. Cepen Unx NiaxoaiB BKaXKemo, 30Kpema, HacTymnHi:

- nig KibepnpocTtopom poO3yMIeTbCA CepefoBULLE iCHYBAHHA, WO BWUHUKNO
B pes3ynbTaTi B3aemogii ntogen, nporpamHoro 3abesnedveHHa (M3) i nocayr B
IHTepHeTi 33 AOMNOMOrol0 TeXHONOMYHUX MPUCTPOIB i MepeK, Nia’egHaHUX A0 HUX,
AKOro He icHye B byab-skin ¢isnyHin dopmi;

- nig Kibepnpoctopom po3ymieTbca cdepa, Lo XapaKTEPU3YETLCA MOXKINBICTIO
BMKOPUCTAHHA €N1eKTPOHHMX Ta €/1eKTPOMArHiTHMX 3acobiB ANnA 3anam’ATOBYBaHHA,
Mmogudikauii Ta obMiHYy AaHMMKM 4Yepe3 cucTeMu, WO OGYHKLIOHYIOTb B Mepexi
IHTepHeT, Ta NoB’A3aHy 3 HUMMK i3MYHY iHOPACTPYKTYPY;

- nig KibepnpocTtopom po3ymitoTbcAa BCi GopmM MeperkHOi Ta undpoBoi
AKTUBHOCTI, LLLO BK/IIOYAIOTb Y cebe KOHTEHT i Ajii no ixHii 06pobu;;

- nig KibepnpocTtopom po3ymieTbea iHpopmauinHa iHppacTpyKTypa, AOCTYNHA
yepes IHTepHeT;

- niA KibepnpocTopom pPo3yMIETbCA KOMYHIKaLiMHe cepeaoBuLLE, LLIO YTBOPIOETLCA
cuctemoto 3B'A3KIB MK 06’ekTamm KibepiHdpacTpyKTypu, cepea AKUX caig BUAIAUTU
€/1eKTPOHHI 064YMCtOBaANbHI MALLMHK, KOMN'toTePHI Mepexki, M3, iHpopmaLinHi pecypcu.

ABTOpamu cTaTTi nig Kibepnpoctopom po3ymieTbcs KibepiHdopmauinHe
cepefoBuLe, WO Bigobparkae cemMaHTUKy (cyTHicTb) 06’eKTiB KibepiHpopmauinHol
iHpPaCTPYKTYpU Ta CUCTEMM BiZHOLLEHD i 3B"A3KiB MiXK UMMM 06’ekTamu. [lo 06’ekTiB
KibepiHdopmaLinHoi iHdpacTpyKTypy aBTOPM BiAHOCATbL anapaTHO-TEXHIYHI CK1aaoBi
(cyyacHi ragsKeT, nepcoHanbHi Komn'toTepM TOLWLO), MNPOrPaMHO-TEXHOJOTIYHI
cKnagosi (Komn’toTepHi mepexi, M3), iHbopmauinHi cknagosi (iHpopmauinHi 6asm,
Be6-KOHTEHTH, [HTEPHET-BiAOMOCTI TOLLO).

B Haw uyac icHye 6araTo nigxoaie [0 dopmanisauii BM3HAYEHHS MNOHATTA
«Kibepbesneka», 30Kpema:

- nig Kibepbe3nekot PO3YMIETbCA CYKYMHICTb HeobxigHuMxX BignoBigHMX
3aX0AiB WOoA0 MiHiMi3aLlia pU3uKis;

- nig Kibepbesneko poO3yMIieETbCA 3aXUCT KnMbepcuctem Bif LWKiAAMBOro Ta
HenpPaBMIbHOTO IXHbOTrO BUKOPWUCTAHHA Ta Bif, iHWNX AECTPYKTUBHUX aTaK;

- nig Kibepbesneko po3ymieTbcs 3acib 3axucty Bi4 LWMPOKOro Kona
Kibep3arpos (40 AKMX HanexaTb 3aX0AW 3 MOLWKOAMKEHHA iHPOpMaLiiHMX pecypcis,
BUIYYEHHS YYXKUX AaHUX TOLWWO);

- nig Kibepbesnekow po3ymieTbca 3axmuct IC, wWo BXoA4ATb A0 CcKaagy
Kibepnpoctopy, Big Hanaagis, 3abe3nevyeHHA KOHQiAEHUIMHOCTI, uinicHocTi Ta
pocTtynHocti iHbopmalii, AKa 0b6pobnAeTbca B LbOMY MNPOCTOpPi, BUABJMEHHA Ta
NpoTUAIA aTakam i KibepiHUnAeHTam;
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- nig Kibepbe3snekolw po3ymieTbCA 3axUCT Kubepcuctem Big, WKianmMsoro
HenpaBMbHOTO BUKOPUCTAHHA Ta Bif, iHWKWX 3I04UHHUX AiN.

Mig Kibepbesnekol aBTOpaMM PO3YMIETbCA CTAaH 3aXULLEHOCTI KibepnpocTopy
Jep)KaBU Ta oKpemux o06’eKkTiB i iHOpacTpyKTypu Big, pPU3MKY CTOPOHHBLOrO
KibepBnAnBY, MpuU AKOMY MOPYLIYETLCA iXHA CTabiNbHICTb YW CTanuMii PO3BUTOK,
CBOEYaCHe BWABJIEHHA, 3anobiraHHA Ta BignNoBiAHA HeWTpanisauifs peanbHUX i
MOTEeHLUIMHMUX BUKAUKIB (KibepBTpydaHb, Kibep3arpos, Kibeps3nouunHiB) peanbHUM
0COBUCTUM, KOPNOPATUBHUM, IHCTUTYLiaNbHUM i/abo HalioHaNbHUM iHTepecam.

ABTopamu cTaTTi nig, 3abesneyeHHAM Kibepbesnekn po3ymitoTbCa 3axXxoam LWoA0
3HUXKEHHA PU3MKIB OTPUMAHHA LIKOAW, AKa MOXKe OyTM 3anofisiHa MOXAMBUMM
360amuK y poboTi B KibepnpocTopi, B LiNOMY, OKpeMUX MOro CKAaZoBuX (anapaTHo-
TEXHIYHUX, MPOrPaMHO-TEXHOJIONYHUX, iHPOPMALLIAHUX) UM  HenpaBWUAbHOIO X
BMKOPUCTAHHA, a TaKOX 3 BiAHOBNEHHA KibepnpocTopy Nicaa OTPUMAHHA LMX LWKOA,.

— 3 BKasaHMX nNigxo4iB A0 BM3HAYEHHA MOHATb «KibepnpocTip» Ta
«KibepbesneKka» BMNAMBAE PO3YMIHHA TOro, WO HalbiNbL BaXKNMBUMMW YUHHUKAMMU
KibepnpocTopy €:

— 3MiHa XapaKTepy AifNbHOCTI 0Cib, AKi NPUIAMAOTb Ta YXBa/OOTb PilleHHA
LoA0 3axoAiB, 3abe3nevyounx KibepbesneKky 06’eKTiB, WO BXOAATb A0 30HWU BNANBY
Ta BiANOBiAaNbHOCTI LUMX OCib;

- umdposisaLia eKOHOMIYHOI, HAyKOBOI, OCBITHbOI Ta COLiaNbHO-KY/bTYPHOI
OiSNbHOCTI Aep)aBu i couiymy, sika nepenbadae yTBopeHHA i iHGopmauiiHO-
TEXHOJIOTIYHY MIATPUMKY eNIeKTPOHHO-uMdppoBux ¢opm CTBOpPEHHA, 06pob6KK,
36epiraHHA, 3axMcTy Ta NnepemilleHHA iHbopMmallii;

- nepexig Big NanepoBoro A4OKYMeHTOO0biry A0 eNeKTPOHHO-UUGPOBOTO;

- niaTpMmKa 6es3neyHoi, cTikoi i HagiliHOi pobOTU  eNeKTPOHHOro
onepadjiiHoro/iHbopmauiiHoro cepeaosuiia, AKe NiATPUMYE HalLioHanbHYy 6e3neky
KpaiHW, MiHIMi3ye HacnifKM 3104YMHHUX KibepBTPyyaHb Ta MaKCMMI3ye nepeBaru
uMPpPoBOi EKOHOMIKM.

KibepnpocTip, AK cdepa 34iACHEHHA MNOTEHLiNHMX 3N10YUHHUX Al (30Kpema,
HeCcaHKLioHOBaHOro AocTyny A0 iHbopMaLiHO-TeXHONOrYHOro 3abesnevyeHHs
CUCTEM  UYM  MepeX, MNPOHWUKHEHHA A0 iHbopmaLinHux 6a3; nopyleHHA
bYHKLUIOHYBaHHA KOHKPETHUX MPOrpamHuX NpoAyKTiB (HanpuKkaag, AesopraHisauis
poboTn IC ynpaBniHHSA CTPaTeriyHO BaXAMBUMMM chepamm AifNbHOCTI OeprKkaBu,
coujiymy)), Hagae MOXKAUBICTD:

- cdopmyBaTM cucTeMy BigHoweHb MK cyb’ekTamm Ta ob6’ekTamum
KibepnpocTopy;

— BW3HAUMUTM OCHOBHI  XapaKTEPUCTUKM  Kibep3noumHiB, KibepBTpy4YaHb
i Kibep3arpos, nos’A3aHNX 3 0COBAMBOCTAMM iCHYBaHHA Ta NepegaBaHHA iHbopMaLlii
B KibepnpocTopi (30kpema, B mepexKi IHTepHeT);

- BW3HAYMTMCb 3 OCHOBHMMM y4aCHMKaMM poboTK B cninbHOMY KibepnpocTopi;

- po3rnagaTtun KibepnpocTip AK A0AaTKOBUI BUMIp NpocTopy OYHKLIOHYBaHHSA
IC Ta IT, po3pisHAOUM NpU LUbOMY TaKi piBHi: }isMUHKI (anapaTHe 3abe3neyeHHs,
iHppacTpykTypa, Kabeni, poyTepu TOWO), cemaHTUYHWUI (iHPopMmaulis, AaHi,
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TMNM3auia BigHOWeEHb MiXK 06’ekTamn KibepnpocTopy, apxiTeKTypa Mepek TOoLLo),
CUHTAKCUYHUI (NPOTOKON NepesiaBaHHA AaHMX B MepeXi ToLwo);

- BM3HAYUTUCb 3 OCHOBHMMM  3axofaMW, MeToZaMW,  MexaHi3mamu
i npoueaypamm 3anobiraHHA Kibep3noumHiB, KibepBTpPyYaHb, Kibep3arpos.

Peanizauia BKasaHUX BULLE MOXAMBOCTEW Yy 6GaraTbox KpaiHax CBiTy
30iACHIOETBCA  CMeuiaibHUMKW  OpraHi3auiMHMMKM  CTPYKTYpamMu,  OCHOBHMMMU
bYHKUIAMM AKMX € 6e3neyHe icHyBaHHA B Kibepnpoctopi, 6opoTbba B HbOMY Ta
3anobiraHHA MOXAUBUM Kibep3noumHam, KibepBTpydaHHAM Kibepsarposam, To6TO
3abe3neyeHHsA Kibepbesneku.

Cepep, unx CTPYKTYp MOXKHA, HAaNpUKIa4, Ha3BaTu:

- o6’egHaHe KibepkomaHaysaHHs (U.S.Cyber Command-USCYBERCOM) Ta
cneujanisoBaHui KibepHeTUYHMI po3BiayBanbHUIA LeHTp y CLUA;

—  YNpaBAiHHA MepeXxHUX onepauin y HimeyumHi;

— onepaTMBHMN LeEHTpP 3abesneyeHHa Kibepbe3snekn (CSOC) i LeHTp
AeprkaBHoro 383Ky (GCHQ) y BeankobpuTaHii;

— ueHTp iHbopMmaLinHux cuctem Cnybu 6e3nekn (CISSS) Ta HauioHanbHoro
areHTcTBa 6e3nekn iHpopmauiiHux cuctem (ANSSI) y dpaHuii;

— LUEeHTp KomneTeHLiin Kibepbesnekn Ha 6a3i geprkkomnaHii «Poctenekom»
B Pocii;

—  LLeHTp 3aXMUCTy HaujioHanbHoro Kibepnpoctopy Tehila B I13paini;

- AenapTameHT Kibepnoniuii HauioHanbHOI nosiuii B YKpaiHi.

Y HKutal BigCcyTHA €AMHa oOpraHisauia, wWo 3almaeTbca npobaemamu
Kibepbe3nekn Ha AeprkaBHOMY piBHi. HaTomicTb icHYlOTb LEeHTp 3 Kibepbesneku Ta
iHpopmaTmsauii, LleHTpanbHa BiNCbKOBa paga, Kepytodi opraHisauii Konaptii Ta
Jepxpaan Kutato.

IcHytoui Npobnemun Kibepbesnekn B YKpaiHi MOXKHA NOAINNTM Ha opraHisaLiliHi,
TeXHiYHi (anapaTHi, iHCTpymeHTanbHi), npasoBi, iHGOPMALINHO-TEXHOOrIYHI
(nporpamHi, anropuTmiyHi, ToLO).

Cepep, opeaHizayiliHux npobsaem Kibepbesneku cnig, Hacamnepes, BULINUTH:

— BiACYTHiICTb cMcTEMHOI pobOTM 3 NiAroTOBKM oOpraHisauiii (nianpuemcrs,
iHCTUTYLiN, AeprKaBHUX YCTaHOB) A0 KibepaTak;

—  nNpuaineHHa HenoCTaTHLOI yBarM opraHisauiiHMM acrnektTam 3abesneyeHHs
Kibepbe3neKkn HanpPOTUNEKHICTb TEXHIYHMM acneKTam;

— HeAoCTaTHICTb npouegyp NO NpPOTUAi, MPOTUCTOAHHIO, pearyBaHHK Ha

- BigCYTHiICTb  edeKTMBHMX  MEeXaHi3MiB MO  BWAANIEHHIO  MOPYLUHWUKIB
Kibepbe3neKkn 3 JIOKa/NbHUX MepeXX OpraHi3auin Ta rnobanbHUX MiKAEPKABHUX
(cBiTOBMX) Mepex;

— BiACYTHICTb e¢deKTUBHOro iHCTpyMeHTapito 3abe3neyvyeHHs Kibepbesneku,
AKUN CNPUAE BU3HAYEHHIO HAaABHOCTI KibepaTakM Ha mepeki KOHKPEeTHOT opraHisau,i
Ta BiANOBIAHOMY pearyBaHHIO Ha Lii aTaKku;

- HepdoCTaTHiM  piBeHb  AeprkaBHOi  (HOPMATUBHO-NPABOBOI, TEXHIYHOI,
opraHisaujinHoi, iHdopmaLliliHOi) [Jonomorn opraHisauisam, WO nigganuca um
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NiaLAETbCA aTali, WOA0 BUAYYEHHA 3/I0BMUCHUKIB 3 KOMM'IOTEPHUX MeEpeX TUX
opraHisauin, aKki 3a3Hanu aTak;

— BiACYTHICTb A0OCTAaTHbOI AepKaBHOI KoopAMHaUil Aih WoAo ynpaBAiHHSA
Kibepbe3neKkoo AK Ha PiBHI KpaiHWM, TakK i Ha pPiBHAX OKpemux nignpuUEMCTB
(opranisauin, iHcTUTYUI TOWO);

- BigNOBIAHICTb iCHYIOYMM CBITOBMM CTaHAapPTaM LWOAO Kibepbesnekn noBUHHI
NiATBEPAXKYBATU HE Aep’KaBHi ayAUTOPU, a eKCNepTH, WO BOOAIOTb MiXKHAapPO4HO
ceptudikauieto no IT-ayamty Ta KibepbesneLi.

B Haw uyac 6arato npobnem Kibepbesnekn perynoloTbCa ranyseBumMmu
perynatopamu. MpomuncnoBi KoMn'toTepHiI Mepexki CTaBNATb YHiKaAbHI 3a4aui nepeg,
daxisuamm B obnacti 6e3nekn, 60 BOHM HedyKe CXOXKi Ha TPaAULiHI KomMN toTepHi
mepexi, ocobameo Ti, Wo 6ynmM nobynoBaHi LWe A0 BMHUKHEHHA Takux obcAris
Kibepsarpos, KibepBTpyYyaHb Ta KibepsnouuHie. Li mepexi 6arato pokis 6ynau
i30/1b0BaHi Bif rnobanbHUX Mepex. Tomy B HUX He nepepbdayannca 3axoam WoAo
3abe3nevyeHHs Kibepbesnekn. Asie B Hall Yac HaBiTb Taka i30/IbOBAHHICTb He €
3anopykoto Kibepbesneku.

Cepep, mexHiyHuUx npobsaem Kibepbesneku cnig BUAIAUTH, Hacamnepes;

- BIACYTHICTb TOYHOrO pPEECTPY anapaTHO-TeXHiYHoro obnagHaHHA (sK
NiANPUEMCTB, TaK | Mepex);

— BiACYTHICTb MIATPUMKM TeXHIYHMMKM 3acobamm MexaHi3my ynpaBAiHHSA
3MiHamu i peanisauii noniTnkm 6esneku;

- HeaoCTaTHi MO/AMBOCTI anapaTHOrO MOHITOPUHIY CTaHIiB MianNpMEMCTBA Ta
Mepex;

- HeAOCTaTHE anapaTHO-TeXHiYHe 3abe3neyeHHs 3anobiraHH MPOHUKHEHHS
00 mepexi (NignpuemcTBa, yCTaHOBM, iIHCTUTYLT TOLLO) Kibep3noYmHL,B.

Ons 3axmMcTy KOMN'lOTEPHUX MepeK (HesanexKHo Big iHpopMaLii, AKa LUPKYIIOE
B HUX), CNif, CNOYATKY 3P03YMITH, AKi IT BOHWM BUKOPUCTOBYIOTb Ta HA AKUX NPUHLMNAX
npauotoTb. 3abesnedyeHHA 6e3neKM KOMM'IOTEPHUX MepeXk BUMAra€, 30Kpema,
3HaHHA 13, AKe BWKOPWUCTOBYETbCA  Nianpuemcteammn  (abo  okpemummu
KOpMCTyBaYamm), MOTOYHUX HaNalWTyBaHb BignosigHoro M3.

BaxknmBoto npobnemoto 6e3nekn Komn'roTepHUX mepexk € 3abesnedyeHHs
NPO30POCTi AiN, AKa MOXKe BMJMHYTM Ha Ge3neKy i HagiMHICTb KPUTUYHO BaXKANBUX
iHpopMaLiliHMX aKTUBIB. CKNadHICTb YCYHEHHA Liel npobaemun nonarae B Tomy, LLO
B MepeXKax BUKOPUCTOBYHOTLCA KislbKa Pi3HUX KOMYHiKaLiMHMX NPOTOKOAIB.

Lle ogHieto npobnemoto 6e3nekn KOMMN'IOTEPHUX MEPEX € HEMONKAMBICTb
3abe3neyeHHA ynpasaiHHA 3MiHaMW Ta AOTPUMAHHSA NONITUKK Be3nekun. bes cuctemu
3anobiraHHA HeaBTOPM30BaHOMY AOCTYMy 4YM iHPOPMYBAHHA MPO HbOFO, MOMKHA
BiJIbHO OTPMMATM AOCTYN A0 aKTUBY | 3MIHWUTM AOr0 HaNALITYBaHHA.

Kibepbesneka nepegbavae BupilleHHA OaraTbox npobnem, B TOMYy 4MCAi
M 6opoTbba 3 Komn'toTepHMMK Bipycamun. TepmiH «KOMM'OTEPHUI Bipyc» yneplle
BXMB ®. KoeH y 1984 p. BiH noginme Bipycu Ha Taki rpynu: 1) Ti, Wwo HanucaHi gns
HayKOBUX AOCAiAMKeHb Yy ranysi iHbopmaTuMKu; 2) Tak 3BaHi «AMKi» Bipycn ans
3anoA4iAHHA WKOAN KOPUCTYBaYaMm.
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CborofaHi HanucaHHA BipyciB HabyBae O3HaK MPOMWCIOBOrO BMPOOHULTBA, iX
KiNbKiCTb BMMIPIOETbCA AECATKaMM TUCAY, | nepen AOACTBOM BUHMKAE npobnema
ycBigoMieHHA Hebe3ne4yHOoCTi Liei 3arposu.

Kibepbesneka CTUKHyMaca 3 TUM, WO rpynun KibepsnouunHuis cTatoTb Bce Binblu
«KOPMOPATUBHMMMNY», CTAaBAAYU CBOIMU MilLEHAMMU:

— HOBi TexHOJOrii BCe YacTilwe MOAENOITb KOPNOPATUBHY i€papxito
(y 6araTbox opraHisalifix 3aCTOCOBYIOTbCA TaK 3BaHi «ILWAO3M», WO MaCKYTb
WKigAMBY aKTUBHICTb;, L HAZAE MOX/AMBICTL Kibep3noumMHUAM 3axonstoBaTu
KibepnpocTip Ta YHUKATK BUABNEHHSA);

- MOM/IMBOCTI Ta PU3UKM XMaAPHUX TEXHOJOriN (baraTo XMapHUX 3aCTOCYHKIB,
iHiLiaTOpamM 3acTOCyBaHHA SKMX € CNiBPOBITHMKM KOMMaHii 3 MeTol NigBULLEHHA
edeKTMBHOCTI Ta MOLWYKYy HOBMX b6i3Hec-nepcnekTuB, 3apaxoBaHO A0 KaTeropii
NiZBULLEHOTO PU3KKY);

- 3BWYHe peknamHe M3, WO cTae ArKepenom 3apakeHHA Ginblue NosOBUHM
mepexX NignpUeEMCTB.

3abesneyeHHs Kibepbe3nekn € akTyanbHUM ana 6HaraTbox chep AiAnbHOCTI,
30Kpema, chep HayKu, TexHiKM Ta TexHosorin (ocobamso IT), WO OXONAOKTb
npob6aemu, NOB'A3aHi i3 3aXULLEHICTIO KibepnpocTopy KpaiHM, oKpeMux o6’ ekTiB Moro
iHbpacTpyKTYypu TOLO. TaKMMM 06'€EKTamM, 30KpeMa, €:

- IT niaTpMmKm KibepnpocTopy KpaiHu (nignpruemcTea, yCTaHOBM TOLLO);

- iHpopmaUiliHi pecypcy KpaiHu (NignpuemcTea, yCTaHOBM TOLLO);

- IC Ta iHTeNneKTyanbHi cMCTeEMM Pi3HMX Knacis;

— TexHonorii 3abesneyeHHn Kibepbesnekn o06'eKTiB pisHOro piBHA (cucTema,
06'EKT CUCTEMU, KOMMOHEHT 06'eKTy TOLLO),

- npouecu ynpas/iHHA Kibepbe3neKkoto 06'eKTiB pi3HOI Npupoan.

3rigHo 3 (Information systems defence and security, 2011; Canada’s Cyber
Security Strategy, 2010) binble TpeTUHKN opraHisauii, AKi nigaanucs kibepatakam y
2016 p., noBiAOMMAN NPO iCTOTHI BTPATM AOXOAIB, BTPAYeHi MOMKAMBOCTI Ta BiATIK
3aMOBHMKIB. Tomy OinblWicTb UMX oOpraHisauwih nicns  TakKMx aTak  CTaau
BAOCKOHA/IIOBATM TEXHONOTii, METOAM, MEXAHI3MW TA NPOLLEAYPU 3aXUCTY.

daxisuj 3 KibepbesneKkn, cepes OCHOBHUX Nepellkos iHpopmaLiiHOro 3axucrty
BM3Ha4yaloTb: Bpak pecypciB; HecymicHicTb IC Ta TEXHONOrIA 3aXUCTy; HEeAOCTaTHIO
KinbKicTb BignosigHux ¢axisuis (National Cyber Security Strategy, 2013).

[ns 3abe3neyeHHs Kibepbesnekn aBTopammn NPOMNOHYHOTbCA HACTYMHI WAAXK:

— BWM3HAYEeHHs NpPIiOPUTETIB HALIOHANbHOI NONITUKM WoA0 3abe3neyeHHs
Kibepbesneku;

- BW3HAYeHHA MNpPiOpPUTETIB PO3BUTKY [OEPrKABHUX CTPYKTYp no 60poTbbi
3 Kibep3/104MHHICTIO;

- ¢opmMyBaHHA BiAMNOBIAHOT HOPMATMBHO-NpPaBoBOi 6asn 3abe3neyvyeHHs
Kibepbesneku;

— rapmoHisauis 3axogiB 3abe3neyeHHA Kibepbesneku B YKpaiHi 3 nowmpeHnmm
CBiTOBMMMU;

- ¢dopMyBaHHA MexaHi3my BXxoaKeHHA iHpopmauinHoro npoctopy YKpaiHu Ao
€ANHOTO CBITOBOrO;
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— opraHisauia TicHOi B3aemogii i3 3apybi*KHMMM 3aKOHOAABYMMM Ta
OEep’KaBHUMM OpraHamu;

- uudposiszauia poboTn pAgepkaBHOi Bnaau, sKa nepenbayae po3pobKy
i BUKOpUCTaHHA cyvacHux IT Ta IC;

- niarotoBka ¢axisuis No 60poTbbi 3 KibepP3NOUMHHICTIO;

- LeHTpani3oBaHa KOOpAMHALiA 3yCUAb Woao edpeKTUBHOI B3aemogii ycix
y4YacHUKIB npouecy 3abesneyeHHs Kibepbesneku;

— BAOCKOHANEHHA oOMNepauinHOl  AUCUMNNIHM  MNIANPUEMCTB 3@ PAXYHOK
36inblIeHHA yBarn iHGopmMaLiMHUM TEXHONOTIAM 3aXMUCTY (KOpUryBaHHSA iCHYHOYOro Ta
po3pobku Hosoro M3 BignosiaHux IC 3abe3neyeHHs Kibepbesnekn, TOMOK KOHTPOIO
JOCTyNy AN MeperKeBUMX CUCTEM, 3aCTOCYHKIB, QYHKUiA, AaHUX, BEO-KOHTEHTY,
CNiNbHUX MeperkeBUX iHGOPMaLiiHUX cepenoBuLL TOLO);

- MOHITOPUHT edeKTUBHOCTI 3aXMCTy WAAXOM GOPMYBaHHA Ta BUKOPUCTAHHA
YiTKMX METPUK OL,iHKM CTaHy KibepnpocTopy Ta cTaHy Kibepbesneky;

— BAOCKOHAJIEHHA METOLIB, MexaHi3miB i npoueayp Kibepsaxucry;

- CUCTEMHWUI nigxis Ao  Kibep3axucTy, AKWIM 3abe3nedyye KOHTPOSb,
BAOCKOHAJIIOE CYMiCHICTb KOMMOHEHTIB CK/N1a40BMX 3abe3nedyeHHn Kibepbesneku;

— BOOCKOHAJIEHHA METO/IB, MexaHi3amiB i npoueayp CKOPOYEHHA 4acy,
notpibHoro Aans 3anobiraHHs  KibepaTak (4acy, WO BUTPaAYaEeTbca  Ha
BMABNEHHA/NPUNUHEHHA KibepaTaK, Ta Yacy, WO BMUTPAYAETbCA Ha 3HELWKOAMKEHHSA
HacnigKis Kibepatak).

BucHOBKKU. B Haw u4ac Kibepbe3neka 4yepes 3pocTatove nowmpeHHsa IT cTae
OAHMM 3 TOJIOBHUX YMHHUKIB iCHYBaHHS Aep)KaBu Ta QYHKLiOHYBAaHHA MiANPUEMCTB
b6yab-aKoi chepu AisNbHOCTI, B TOMY YNCAI 1 COLLIOKYNbTYPHOI.

KibepnpocTip i KibepbesneKka € roflOBHUMM O3HAKAMWU CbOTOAEHHS, BaXK/JMBOIO
pucoto AKoro ctae iHpopmaTtmsauia Ta undposisaLia BCix chep AiaNbHOCTI geprKasu,
cycninbcTBa, 6isHecy, HayKn, OCBITU Ta OKPEMOI NH0ANHM.

Po3BuTOK IT NPOBOKYE PO3POCTAaHHA METOLIB Ta TEXHONOri KibepaTak, ane
M Hagae MoOXKAMBICTb edeKTUBHIWeE Big HMX 3axuwaTtuca. Lia coepa iHbopmauinHoi
OiANbHOCTI CTae Bce Binbll Ba*KNMBOK (@ iHKOAW M HaMBaXKAMBILLOK, BPAXOBYHOUM
BignoBigHi cuTyauii). Tomy nowyk wnsaxie 3abesneyeHHA Kibepbesneku (30Kpema,
po3pobKa BiAMNOBIgHWMX TEXHOJOrIN) Hapasi € aKkTya/lbHUM i BaXK/IMBMUM aCMeKToM
AianbHocTi IT-chepn.

CMUCOK NOCUNAHDb

bapaHos, O.A., 2014. Mpo TAyMayeHHA Ta BM3HAYeHHA MOHATTA «Kibepbesneka», lpasosa
iHpopmamuka, 2 (42), c. 54-62.

KoHBeHLiA npo Kibep3n0YMHHICTb, 2001. [online] JocTtynHo:
<http://zakon.rada.gov.ua/laws/show/994 575/> [[laTa 38epHeHHsa 10 TpasHsa 2018].
OkiHaBcbKa xapTis rnobanbHoro iHdopmauiiiHoro cycninbctsa, 2000. [online] docTynHo:
<http://zakon.rada.gov.ua/laws/show/998_163> [[aTta 38epHeHHA 10 TpasHa 2018].

82



Lindposa nnatdopma: iHdopmaLiinHi TEXHOMOTiT B COLOKYNbTYpPHI cdepi 2018, Ne1

Tony6ka, B.b. pea., 2015. IHpopmauiliHa ma kibepbe3neka: coyiomexHiyHuli acnekm. Kvis: OYT.
dypawes, B.M., 2012. Kibepnpoctip Ta iHboOpmaUiiHMA npocTip, Kibepbesneka Ta
iHpopmaujiiHa 6e3neka: CyTHICTb, BM3HA4YeHHA, BiAMIHHOCTI. /Hgpopmauis i npaso, 2 (5),
c. 162-175.

Canada’s Cyber Security Strategy, 2010. For a stronger and more prosperous Canada. — Her
Majesty the Queen in Right of Canada, [online] p. 14. Available at:
<//www.publicsafety.gc.ca/cnt/rsrcs/pblctns/cbr-scrtstrtgy/cbr-scrt-strtgy-eng.pdf/>
[Accessed 11 May 2018].

Cyber Security Strategy for Germany, 2011. Berlin: Federal Ministry of the Interior, p 15.
Available at: <//www.cio.bund.de/SharedDocs/Publikationen/DE/Strategische
Themen/css_engl_download.pdf?_blob=publicationFile> [Accessed 10 May 2018].
Information systems defence and security: France’s strategy, 2011. French Network and
Information Security Agency, [online] p. 23. Available at:
<//www.gouvernement.fr/sites/default /files/fichiers joints/livreblanc-sur-la-defense-et-la-
securite-nationale_2013.pdf/> [Accessed 10 May 2018].

ISO/IEC 27032, 2012. Information technology — Security techniques — Guidelines for
cybersecurity.

National Cyber Security Strategies, 2012. Practical Guide on Development and Execution.
ENISA, [online]. Available at: <//www.enisa.europa.eu/activities/
Resilience-and-ClIP/nationalcyber-security-strategies-ncsss/national-cyber-security-
strategies-an-implementationguide> [Accessed 10 May 2018].

National Cyber Security Strategy and 2013-2014, 2013. Action Plan. — Republic of Turkey.
Ministry of Transport, Maritime Affairs and Communications, [online]. p. 47. Available at:
<//www.ccdcoe.org/strategies/ TUR_CyberSecurity.pdf> [Accessed 10 May 2018].

REFERENCES

Baranov, O.A., 2014. Pro tlumachennia ta vyznachennia poniattia «kiberbezpeka» [About the
perception and understanding of the «kéberbezpeka»]. Pravova informatyka, 2 (42), pp. 54-
62.

Canada’s Cyber Security Strategy, 2010. For a stronger and more prosperous Canada. — Her
Majesty the Queen in Right of Canada, [online] p.14. Available at:
<//www.publicsafety.gc.ca/cnt/rsrcs/pblctns/cbr-scrtstrtgy/cbr-scrt-strtgy-eng.pdf/>
[Accessed 11 May 2018].

Cyber Security Strategy for Germany, 2011. Berlin: Federal Ministry of the Interior, p. 15.
Available at: <//www.cio.bund.de/SharedDocs/Publikationen/DE/Strategische
Themen/css_engl_download.pdf?_blob=publicationFile> [Accessed 10 May 2018].

Furashev, V.M., 2012. Kiberprostir ta informatsiinyi prostir, kiberbezpeka ta informatsiina
bezpeka: sutnist, vyznachennia, vidminnosti [Cyberspace and Information Space,
Cybersecurity and Information Security: Essence, Definition, Differences]. Informatsiia i
pravo, 2 (5), pp. 162-175.

Information systems defence and security: France’s strategy, 2011. French Network and
Information Security Agency. [online] p. 23. Available at:
<//www.gouvernement.fr/sites/default /files/fichiers joints/livreblanc-sur-la-defense-et-la-
securite-nationale_2013.pdf/> [Accessed 10 May 2018].

83



Lindposa nnatdopma: iHdopmaLiinHi TEXHOMOTiT B COLOKYNbTYpPHI cdepi 2018, Ne1

ISO/IEC 27032, 2012. Information technology — Security techniques — Guidelines for
cybersecurity.

National Cyber Security Strategies, 2012. Practical Guide on Development and Execution.
ENISA, [online]. Available at: <//www.enisa.europa.eu/activities/
Resilience-and-ClIP/nationalcyber-security-strategies-ncsss/national-cyber-security-
strategies-an-implementationguide> [Accessed 10 May 2018].

National Cyber Security Strategy and 2013-2014, 2013. Action Plan. — Republic of Turkey.
Ministry of Transport, Maritime Affairs and Communications, [online]. p. 47. Available at:
<//www.ccdcoe.org/strategies/ TUR_CyberSecurity.pdf> [Accessed 10 May 2018].

Okinaiv Charter of Global Information Society, 2000. [online] Available at:
<http://zakon.rada.gov.ua/laws/show/998 163> [Accessed 10 May 2018].

The Convention on Consolidation, 2001. [online] Available at:
<http://zakon.rada.gov.ua/laws/show/994_575/> [Accessed 10 May 2018].

Tolubka, V.B., ed., 2015. Informatsiina ta kiberbezpeka: sotsiotekhnichnyi aspekt
[Information and Security Policy: a sociotechnical aspect]. Kyiv: DUT.

© O. A. TKauyeHKo
© K. O. TKaueHKo 18.05.2018

84



Lindposa nnatdopma: iHdopmaLiinHi TEXHOMOTiT B COLOKYNbTYpPHI cdepi 2018, Ne1

UDC 004.946.5.056
DOI: 10.31866/2617-796x.1.2018.147257

Tkachenko Oleksandr,

PhD of physical and mathematical sciences, associate professor,
Kyiv National University of Culture and Arts,

Kyiv, Ukraine

aatokg@gmail.com

http://orcid.org/0000-0001-6911-2770

Tkachenko Kostiantyn,

assistant,

Kyiv National University of Culture and Arts,
Kyiv, Ukraine
tkachenko.kostyantyn@gmail.com
http://orcid.org/0000-0003-0549-3396

CYBERSPACE AND CYBERSECURITY:
PROBLEMS, PERSPECTIVES, TECHNOLOGIES

The purpose of the article is to study and consider the general problems of such an
important area of information activity of the state, business, education, science as cyber
security.

The research methods are the methods of semantic analysis of the basic concepts of the
considered domain (cybersecurity). The article is dedicated to the approaches to the
interpretation of the concepts of cyberspace and cyber security, related to both
organizational and technical aspects. The article considers the essence of cyberspace and
cyber security from the standpoint of state support of this area of information activity. The
article discusses the main problems of cyber security and their solutions. It is indicated that
computer viruses are one of the aspects of cyber threats. Their types and main ways of their
elimination and neutralization are considered.

The novelty of the study is the proposed ways to ensure the cybersecurity of the
information space of enterprises and computer networks (including the Internet).

The main conclusion of the research carried out in the article is that informatization and
digitalization nowadays penetrate all spheres of activity in the state, society, business,
science, education, and the individual. Therefore, the search for ways to ensure cybersecurity
(in particular, the development of appropriate technologies) has become an important
aspect of the IT sector.

Key words: cybersecurity, cyberspace, cybercrime, computer virus, information system.
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KUBEPMPOCTPAHCTBO U KUBEPBE3OMNACHOCTb: MPOBJIEMbI, NEPCMNEKTUBHI,
TEXHOJ10TUUN

Lenblo craTbM ABNSETCA MCCNef0BaHME M paccMoOTpeHue obwux npobnem TaKoM
Ba)KHON cdepbl MHOOPMALMOHHOM AeATeNbHOCTM rocyAapcTBa, 6u3Heca, ob6pa3oBaHuA,
HAYKK KaK KnbepbesonacHOCTb.

MeTogamu uUccnepfoBaHUA ABAAIOTCA METOAbl CEMAHTUYECKOTO aHa/iM3a OCHOBHbIX
NMOHATUM  pPacCMOTPeHHOM npeameTHon obnactm (KubepbesonacHocTb). B cTaTbe
paccmMoTpeHbl NOAXOAbl K TOJIKOBAHWUIO NMOHATUI KMBepnpoCTPaHCTBO N KMbepbe3onacHoCTb,
CBA3QHHbIE KaK C OPraHM3aUMOHHbIMM, TaK M TEXHUYECKMMM acrnektamu. B cTaTtbe
paccmMoTpeHa  CYLWHOCTb  KubepnpocTpaHcTBA M KubepbesonacHoCTM € MO3UUMIA
rocyfapctseHHoro obecneyeHua 3Toi coepbl MHGOPMALMOHHOM AeATENbHOCTU. B cTaTbe
paccmoTpeHbl OCHOBHble Npobsiembl KMbepbe3onacHOCTM U NYTU UX pelueHnn. YKasaHo, 4To
OOHWM M3 acMeKToB KMbepyrpo3bl ABAAIOTCA KOMMNbIOTEPHbIE BUPYCbl. PaccMOTpeHbl UX BUAbI
M OCHOBHbIX MYTU UX YCTPaHEHUA N 06e3BpexunBaHuA.

HoBu3HOW NpoBeAeHHOro 1CCNef0BaHNA ABNAIOTCA NpeasioXKeHHble NyTun obecneyeHuns
KMbepbesonacHoCcTM MHOOPMALMOHHOrO MPOCTPAHCTBA NPEANPUATUIA U KOMMNbIOTEPHbIX
cetei (B Tom uncne u NHTepHeT).

OCHOBHbIM BbIBOAOM TPOBEAEHHOrO B CTaTbe MWCCAeA0BaHUA ABAAETCA TO, 4TO
MHPopmaTU3aLUmA 1 LMbPOBM3aLMA B HalLe BPEMA NPOHMKALOT BO Bce cdepbl AeATENBHOCTH
rocyfapcrtea, obuiectsa, 6U3Heca, Hayku, obpasoBaHMA U OTAENbHOrO YenoBeka. Moatomy
NMoW1CK nyTel obecneyeHna KMbepbe3onacHOCTH (B YaCTHOCTU, pa3paboTKa COOTBETCTBYHOLLMX
TEXHOJIOTWIA) CTa/IN BaXKHbIM acNeKToM feaTenbHocT UT-chepbl.

KnioueBble cnoBa: KubepbHe3onacHOCTb, KMOEPNPOCTPaHCTBO, KWbepnpecTynieHus,
KOMMbIOTEPHbIN BUPYC, UHPOPMALMOHHAsA cucTema.
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DIGITAL ECOSYSTEMS FOR DATA PRESERVATION

The purpose of the investigation is the review and research of digital ecosystems for
data preservation.

This paper will address issues concerning the handling of complex data such as research
data, multimedia content, e-learning content, and the use of repositories infrastructures. At
the University of Vienna, an ecosystem for digital data preservation and research data
management has already been established and will be subsequently be enlarged according to
future needs and requirements. in the future. This living digital ecosystem is the foundation
for research data management and was implemented from the beginning as a central service
according to the FAIR principles as stated in the first HLEG-EOSC (https://ec.europa.eu/digital-
single-market) report. With the help of ten years of professional experience, a model for
digital data preservation was established to address the complexity of heterogeneous data. It
was necessary because of different use cases assigned to the interdisciplinary data
management team based on the Computer Centre and the Library. The source for the use cases
are research projects, their different approach to research and their multifaceted requirements
regarding the efficient re-use of data. The usage of this model might be considered as the
foundation on which an ecosystem for digital data preservation can be built.

Research methods is the management Phaidra Management created a model based on
the Data Publication Pyramid, and added data not directly included in publications, such as
inconclusive and negative results.

Scientific novelty is to use three different models as a guide, the management
redesigned the repository infrastructure, an important starting point for the transition from a
simple repository concept to a living digital ecosystem concept.

Conclusions. It provides a good working infrastructure, and connect with the research
community and maintain links to other infrastructure projects.

Key words: visualization of data, repositories infrastructure, digital workflow, research
data management, data life cycle.

Introduction. First A solid research data management system is the foundation
of open science, open data and open access. Ten years ago, the University of Vienna
inaugurated a project with the goal of creating a system which could house digital
objects. With the idea of a simple repository to manage data, the project Phaidra
(Permanent Hosting, Archiving and Indexing of Digital Resources and Assets) was
born. From the beginning, openness was a key motivation and we invited every
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member of the University, including students, to use the repository. We also
provided our technology to other universities and institutions, and so the Phaidra
network was created. Today Phaidra is used at research institutions in five different
countries.

As more users began to work with the repository, it became apparent that the
system should be more flexible and more «agnostic». For these reasons the
management started a reengineering process and to rethink the whole setup. Back
to the design phase, the management communicated with stakeholders and were
confronted with a broad range of research data and use cases. The goal became
clear: to address as many stakeholder needs as possible. To meet this goal, it was first
decided to refactor the technical structure of the repositories to a micro-services
architecture, and second, models for data management were designed, which could
be used for different use cases.

Furthermore, the management decided to start a nationwide project in 2014,
including as many Austrian research institutions as possible. e-Infrastructures Austria
(http://libereurope.eu/wp-content) was a federally funded program for the
coordinated expansion and continued development of data repositories across
Austria, and was made possible by a grant from the Austrian Ministry of Science,
Research and Commerce (BMWFW). The program enabled the safe archival and
lasting availability of electronic publications, multimedia objects and other digital
data from the research and teaching fields. Concurrently, topics relating to research
data management and digital archiving workflows were being addressed. This project
offered the ideal frame, to discuss and evaluate the present data preservation
strategies with Austrian and international experts.

Research results. Using three different models as a guide, the management
redesigned the repository infrastructure, an important starting point for the
transition from a simple repository concept to a living digital ecosystem concept.
Based on the suggestions of stakeholders, they took a close look at the research
process regarding data. The data lifecycle became the focus of the first model.

The second model describes a workflow for the ingest of entering data into an
archiving system and making it available for re-use. When implementing data
management from the start, future re-use is already included as the next step in the
data lifecycle.

The third model was driven by the idea that no one system fits for all types of
data. It suggests how data could be evaluated to determine which archiving system is
ideal for storage.

When publishing data, the data volume is usually small and appropriate archiving
formats already exist. However, this is only the top of the iceberg — which
as becomes evident when looking at data in the research process. The value
of publications rests in their proper preservation, as stated in the PARSE Insight
report: «Digital preservation of research data here means the careful storage of all
research output in such a way that it remains accessible, usable and understandable
over the long term.» (https://www.stm-assoc.org).
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To get a closer look at this iceberg, the management Phaidra Management
created a model based on the Data Publication Pyramid (https://public.ccsds.
org/pubs/650x0m2.pdf), and added data not directly included in publications, such
as inconclusive and negative results. This worked from the point of view of the data
and not the publications themselves.

To get a closer look at this iceberg, the management Phaidra Management
created a model based on the Data Publication Pyramid (http://www.nature.com/
articles/sdata201618), and added data not directly included in publications, such as
inconclusive and negative results. The illustration (fig. 1) worked from the point of
view of the data and not the publications themselves.

Inconclusive |
Rusults !

Sharad

Shared
Data

Fig. 1. Data from Research Process

The workflow model is the central model for the ideal of the digital ecosystem
and is based on the OAIS environment model from the CCSDS (https://www.era-
learn.eu/events). In this simple model, archives are in the centre, surrounded by the
producer, consumer and management. The digital workflow model describes the
environment for data management more specifically than the OAIS and defines the
points at which data will be transferred from one party to another. The involved
parties are the data producer, the archiving manager and the data re-user.

According to the model and to the terms of use of the digital archive, which
covers all phases of the life cycle of the data, the data producer is the party who
creates and owns the data. It is the data producer’s role to define in which quality,
how long and in which way and in which context, the data and the related metadata
can be re-used. Much clarification is necessary and a data management plan is a
useful key instrument for the data producer in answering these three key questions.
Data management plans are like a project plan for data and like any other living
document should be kept up to date throughout the entire project. They are also a
useful tool for data management and data inventory in preservation planning. All
that is required is machine-readable output from the data management tool.

Information from the data producer is essential for data management. Data
management maintains data quality over a specified time and ensures that only
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authorized users can access the data. During the ingest process, the data and the
responsibility for it are transferred from the producer to the manager. The next
transfer of responsibility occurs when the data are delivered to the re-user. For the
data re-user, the allowed methods of re-use must be clear, so license agreements
must be provided to the re-user and accompany the data.

The FAIR principles (https://blogs.openaire.eu) (Findable, Accessible,
Interoperable, Re-usable) principle should act as a guiding principle for the data re-
user. This principle should be adhered to starting, at the latest, at the ingest phase.
In this phase, data conversion and enrichment occur. In Phaidra this is possible.

The illustration (fig. 2) symbolizes a common legal space for the data. It should
be a space where there are common terms of use and data can move without legal
barriers from one system to another. Clarification of ownership and license
agreements at the ingest process help to create a kind of «Schengen Area» for the
populations of data being preserved and managed in this area. Policies, governance,
rules of engagement and terms of use for services and data management policies on
an institutional level complete the clarification of data usage.
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Fig.2. Digital workflow model for data management

The third model takes a closer look at data management itself and the decision
of where to store data. Due to the heterogeneity of research data, one repository or
archiving system cannot fit every for all kinds of data. A data manager must decide
where to store data in order to a) maintain quality and b) make data available for re-
use. The attributes of model three can be used to evaluate the data and the archiving
system: amount of data, duration of archiving, and complexity of the data format.
The attributes of the data should be written in the data management plan, which can
be compared with the features of the archiving system.
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The amount of data is easy to measure by counting the files and the file size. Of
relevance here is to determine whether there are many small files or only a few large
files. This is a major factor when choosing an appropriate storage system. Archiving
data is costly and not all data must necessarily be preserved for the long term. For
some data, preservation for three to ten years may suffice (e.g for some kind of
educational resources), but this should also be carefully planned and executed. The
data format complexity should be examined from the perspective of data
preservation and re-use. Audio and video files are more complex than document
files. Databases and software (plus the related contextual and provenance metadata)
have special needs in the re-use phase. As the illustrations (fig. 3) shows both, the
facts of data and the repositories can be added to a grid and compared.

Evaluation of Data Evaluation of Archiving Systems

Fig. 3. Evaluation of data and repositories

The European Science Agenda (https://www.era-learn.eu) identifies three layers
for data-driven science: data, services and governance. E-Infrastructures cover them
all, and is the foundation for data preservation, since data are managed and curated
at the infrastructure level. With infrastructure as a foundation and taking into
consideration the three layers proposed by the EU-Commission, services for ingest
and re-use are built. This brings value to the infrastructure. Services should be easy
to use and appropriate for the use cases of the data producers. Finally, governance is
the framework which through appropriate and published policies provides an
institutional format for data preservation.

The illustration (fig. 4) provides an overview of the strategies used to build a
digital ecosystem. Further discussion regarding the infrastructure and service layers
will be provided in the following chapters. The governance layer is relevant for
designing ecosystems, but is not the main driver and will therefore not be discussed
in this paper.

At the University of Vienna, the management started to create infrastructure for
special services and special archiving systems. The team started with Phaidra, the
long-term archiving system for generic data, where different bulks of heterogeneous
data can be stored. In this repository, all metadata and controlled vocabularies were
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administrated. Per definition, the long-term archive Phaidra provides a persistent
identifier for data which cannot be deleted.
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Fig. 4. Phaidra Ecosystem

According to certain requirements, some kind of data may be deleted after a
defined period of time. Therefore, and in addition, a second repository for midterm
archiving was established, where data can be deleted and, in the future, seamlessly
transferred to the long-term archive. Currently, an automatic deletion of data after a
specified time is not possible. Such a feature requires a better data management
plan tool in a machine-readable format a related policy.

As a service, we also provide a repository for testing data, so that users can
perform quality testing on data. This repository is the so called Sandbox, and it is
mainly a clone of the long-term archiving system. In total, we operate three
repositories for generic data with different purposes.

A further repository system, called Unidam, which was first created by two
faculties of our university has recently been fully integrated to the central data
management infrastructure. This gives repository users the possibility to get more
features for their data, particularly in the field of digital humanities.

It is based on the nationwide survey «Researchers and Their Data. Results of an
Austrian Survey» (2015), which was directed at practically all Austrian researchers
(36000 persons), we identified that nearly 25% of research projects use software
developed during the process (https://www.w3.0rg/2004/02/skos). Looking at the
software developed, and using what we know about well-established repositories for
this purpose, it was possible to implement a Github Enterprise repository for such
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research and to integrate it into our ecosystem. This enables data to be linked to a
software release, which could also be identified by a persistent identifier.

In the services layer, re-use is the greatest value. For this layer, we reengineered
the architecture of our Phaidra repository and integrated an APl to enable other
applications to dock on Phaidra. This change helped us to integrate an image server
for presenting large images over the web and a streaming service for audio and video
material, which is stored at the repository.

A further part of the service layer provides tools for managing data.
We implemented a terminology server for controlled vocabularies, based on the
SKOS (http://www.dcc.ac.uk/dmponline) standard. This gives our users the
possibility to choose controlled vocabularies on a wider range. A handle server
creates persistent identifiers throughout the entire digital ecosystem, allowing
consistent object referencing.

In the future, we plan to integrate a service for data management plans based on
the DMP Online Tool (https://www.rd-alliance.org) from DCC (Digital Curation Centre
based at the University of Edinburgh) and the recommendation from RDA (Research
Data Alliance) regarding actionable data management plans. These are data
management plans which are provided in both a human-readable and machine-
readable way. Machine-readable output can further be used in tools for data
stewardship. This allows more control over the data, its provenance and context, all
relevant for re-use.

Currently, software development takes place in the research community, which
poses a challenge regarding infrastructures and coordination. The question is, if
software developed by research projects constitute data part preservation, and if so,
how can software be maintained after a project ends? This challenge shows the need
for technical consulting for researchers from the beginning of a project.

Conclusions. Important steps for the digital ecosystem are not only to provide a
good working infrastructure, but to connect with the research community and
maintain links to other infrastructure projects. Therefore, it is essential to our
services to maintain the vyet existing links to projects such as OpenAlRE
(https://ec.europa.eu/digital-single-market) and Europeana (https://www.era-
learn.eu) and OAPEN. We are in regular contact with GEANT, and observe the
European Open Science Cloud and large Austrian infrastructure projects, such as the
Vienna Scientific Cluster.
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LIUGPOBA EKOCUCTEMA ANA 3BEPEXXEHHA AAHUX

MeTolo AOCAiAKEHHSA € OMNAL Ta aHani3 ULMPPOBUX eKoCUCTEM ANA 36eperKeHHA JaHNX

Y cTatTi 6yayTe PO3rNAHYTI NUTAHHA, NOB'A3aHi 3 06POBKOIO CKAALHUX OAHUX, TAKUX AK
OaHi fOCNiAXKeHb, MyNBTUMELINHUIA BMICT, BMICT €1eKTPOHHOIO HaBYaHHA Ta BUKOPUCTAHHSA
iHOpacTpyKTypu cxoBuw,. Y BigeHCcbKOMy YHIBEpCUTETI BXE CTBOPEHO eKocUcTemy
36eperkeHHn UMdPOBUX JaHMX Ta yNPaBAiHHA JaHUMU AOCNIAKEHDb, @ NOTiIM Byze po3wunpeHa
BigNOBiAHO A0 MalbyTHiIX NoTpeb Ta BUMOTr. B MalibyTHboMy. Lis *KmnBa undposa ekocuctema
€ OCHOBOI A/1A YNPaBAiHHA AaHWUMM JOCAigKeHb i byna peanisoBaHa 3 Camoro No4aTky sk
LueHTpasbHa ciy*kba BignosigHo go npuHumnis FAIR, siK Le 3a3HavyeHo B nepwomy 3BiTi HLEG-
EOSC [1]. 3a gmonomoroto gecatupiyHoro npodeciiHoro gocsigy 6yna cTBopeHa mogesnb
36eperkeHHs UMOPOBUX AaHUX ANA BUPILEHHA CKAALHOCTI pisHOPiIAHUX AaHux. Le 6yno
HeobxiAHO Yepe3 pi3Hi BMNAAKM BUKOPUCTAHHSA, MPU3HAYEHOrO ANA MiXKAUCUMNAIHAPHOT
KOMaHAW 3 ynpasfiHHA AaHMMKM Ha 6a3i Komn'toTepHoro ueHTpy Ta bibniotekun. Oxepenom
ONA BUNAAKIB BUKOPUCTAHHA € A0CNIAHULBKI NPOEKTK, iX Pi3Hi Nigxoan A0 AOCNIAKEHHA Ta iX
6aratorpaHHi BUMOrn Wwoao epeKTMBHOr0 NOBTOPHOIO BUKOPUCTAHHA AaHUX. BUKOPUCTaHHSA
Liel moaeni moxe po3rnAfaTMCA AK OCHOBA, Ha AKIM moxe ByTn nobynoBaHa ekocucTema
36eperkeHHs UMPpPoBUX AaHMX.

MeToaun pocnigKeHHA — Ue CTBOpPeHa Moaenb KepyBaHHA Phaidra Management, fAka
6a3yetbca Ha Pyramid Data Publication, Ta BUKopucTaHHA BapiaTUBHUX AaHUX.

HayKkoBa HOBM3HA NONAra€E y BUKOPUCTaHHI TPbOX Pi3HUX MoAenen KepyBaHHA AAaHHUMMU,
ana obpobku iHGPACTPYKTYpU pPenosnTopilo, WO € BaK/IMBOK BiAMNPaBHOK TOYKOW ANA
nepexoAy Bif NPOCTOi KOHUEMNLiT CXOBMLLA A0 KOHLENLi }XMBOT LMPPOBOT EKOCUCTEMM.

BucHOBKM. 3abe3sneyeHa poboya iHOPACTPyKTypa, pe3ynbTaTm  [OCAIOKEHHs
BMKOPUCTOBYIOTHCA B Pi3HMX iIHPPACTPYKTYPHUX NPOEKTAX.

Kntouosi cnosa: Bisyanisauia gaHux, iHppacTpykTypa peno3mnTopiis, umdposuii poboumnii
Npouec, KePyBaHHA JAHHUMW AOCAIAKEHD, KUTTEBUI LUK AAHUX.
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UNPPOBAA SIKOCUCTEMA XPAHEHNA AAHHbIX

Lienbto uccnepgoBaHua aBafeTca 0630p M aHanM3 UMOPOBLIX SKOCUCTEM ANA XPaHEHUA
OaAHHbIX.

B ctatbe 6yayT paccMOTpPeHbl BOMPOCHI, CBA3aHHble ¢ 06PabOTKON CAOMKHbIX AAHHbIX,
TAKMX KaK JaHHble UCCNeAoBaHWUMN, MYNbTUMEOMUUHbIA KOHTEHT, KOHTEHT 3/1eKTPOHHOro
0byYyeHna M UCNosib3oBaHUE WMHOPACTPYKTYP XpaHuauw,. B BeHCKOM yHMBepcuTeTe yiKe
Cco3faHa 3KocUCTeMa [A/1a XpaHeHUs LMOPOBbIX JAaHHbIX W YNPaBAEHUA [AHHbIMUI
uccnefoBaHuM U BNOCNEACTBUM OyneT yBenMyeHa B COOTBETCTBUMM € Byaylwimmu
notpebHocTAMK 1 TpeboBaHUAMK. B Byayliem. ITa KMBasa undpoBas sKocucTemMa ABNAETCA
OCHOBOW AN yNpaBAeHUA AaHHbIMW UCCaenoBaHuii M Bblna peanvsoBaHa ¢ CaMoro Havyana
KaK LeHTpanbHaa cnyxkba B cootBeTcTBMM € npuHumnamu FAIR, Kak yKasaHo B nepeBom
poknage HLEG-EOSC [1]. C nomolubto aecatuneTHero npodeccroHanbHoro onbita bbina
Cco3faHa MoAenb ANA  COXpaHeHWA UMOpPOBbIX JOaHHbLIX ANA  PELeHUA  CA0XKHOCTEN
reTeporeHHbIX AaHHbIX. 9TO H6bIN0 HEOBXOAMMO M3-3a PA3/IMYHBIX CNYYAEB MCNO/b30BaHMS,
Ha3HaYeHHbIX  MEXAWCLMNIANHAPHOW  rpynne ynpasJeHMA AaHHbIMM  Ha  OCHOBE
KOMMbIOTEPHOTO LEeHTPa M 6ubanoTekn. WCTOUHMKOM [ANA UCNONb30BaHWA ABAAIOTCA
nuccnefoBaTeNbCKMe  MPOEKTbl, WX PasnyHble MoAxo4bl K  UCCAeAOBaHUAM U KX
MHOrorpaHHble TpeboBaHMA B OTHOWEHUU 3PPEKTUBHOTO MNOBTOPHOIO WMCMNOJ/b30BAHUA
AaHHbIX. Mcnonb3oBaHMe 3TOM MOLENM MOMHO paccMaTpuBaTb KaK OCHOBY, Ha KOTOPOW
MOXKET BbITb NOCTPOEHA IKOCUCTEMA A/1A COXPaHEHMA LMPPOBbIX AAHHbIX.

MeTtopabl UccneaoBaHUA — 3TO CO34aHHas mogenb ynpasneHusa Phaidra Management,
OCHOBaHHanA Ha Pyramid Data Publication, n ncnonb3oBaHue BapMaTUBHbIX AaHHbIX.

HayyHas HOBM3HA 3aK/JOYaeTcA B WCMNO/Jb30BaHMM TPeX PasiudHbIX Moaenen
ynpaBieHna AaHHbIMK, Ana obpaboTkM MHOPACTPYKTYpbl PENnO3UTOpUA, 4YTO ABAAETCA
BA)KHOWM OTMNPABHOM TOYKOM ANA Nepexosa OT NPOCTOM KOHUENUUN XPAHUANLLA K KOHLLENL MK
YKMBOM UMPPOBOW IKOCUCTEMBI.

BbiBoabl. ObecneyeHa paboTatowan MHOPACTPYKTYpa, pPesynbTaTbl WUCCAeLOBaHUSA
MCMNONb3YIOTCA B PA3/INYHbIX MUHOPACTPYKTYPHbIX MPOEKTAX.

KnioueBble cnoBa: BM3yanusauma AaHHbIX, MHOPACTPYKTypa penosutopmes, LMdPOBOIA
pabounit npouecc, ynpaBneHne AaHHbIMU UCCNEA0BAHNN, KU3HEHHbI LMKA AAHHbIX.
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IHOOPMATU3ALYIA, COLIIANIbHA AQANTALLIA TA LLUGPOBI KOMMNETEHL,IT
Y IMCKYPCI AN3AINH-TBOPYOCTI

CTaTTsa npucBAYeHa aHanisy ocobamBocTelt couianbHo-nNpodeciiHoi aganTauji iHAMBIAIB
[0 BUMOT iHGOpPMaLLIMHOrO cycnisibCTBa B yMOBax LM$poBOi peBontoLii.

MeTta pgocnigKeHHs — BUABMTU 0cOBIMBOCTI colianbHO-NpodeciiHoi aganTauii iHansigis
[0 BUMOT iHGOpMaLLIMHOro cycninbCTBa B yMOBax LMdpoBoi peBontoLii.

MeToauKa AoOCnifKeHHA 3acHOBaHa Ha CUCTEMHOMY Nigxogi A0 MowWwyKy ¢akTopis
BM/IMBY Ha coljanbHy aganTaLio gM3aHepiB B ymoBax iHpopmaTusauii. CknagHa npobnema
[ocnigXeHHa BeKTopa BNAMBY iHpopmaTU3auii Ha pi3Hi acnekTn GopmyBaHHA KynbTypu i Ha
AKICTb HOBOrO CMNOCOBY KUTTA BUPILIYETLCA METOAO0M AEKOMMNO3ULi 3arafbHOi KapTUHKU Ha
OKpeMi HanpAMKK AifaAbHOCTI. Y poJii onopHOI AUCUMNAIHM aHanily obpaHuii An3aitH, ana
AKoro npobsema couianbHo-NpodeciiHoi aganTau,ii cToiTb 0co6/1MBO rocTpo.

HoBu3Ha pe3ynbraTtiB nosiarae B ysaraJibHEeHOMY Nigxo4i 40 BupiWeHHA npobaemu
couianbHo-npodeciiHoi aganTauii AusalHepis, Ha 6asi sKOro NPoBOAWUTLCA AeTanisauin
WAnAxiB couianbHOiI aganTauii ¢ewH-an3anHepiB y AUCKYPCi AM3aMH-TBOPYOCTI B yMOBAX
umopoBoi pesoatoLii B iHAYCTPii Moayn. O6rpyHTOBaHO 3HAYEeHHA UMPPOBUX KOMMNETEHLN K
KNto4oBOro ¢akTopa couianbHo-nNpodecinHoi aganTauii gM3aliHepiB HOBOro NOKOAIHHSA.

BucHoBku. [oBegeHo, wWo <¢yHAAMEHTaAbHI NPOTUPIYYS MK  iHHOBaUiAMKM Ta
TpaguMLiasMK CTBOPIOOTb YMOBW AO/1A NepeTBOPEHHA HOPMasbHOrO XapakTepy npouecy
couianbHOI aganTau,ii 4O NPOrpecuBHMUX 3MiH B eKCTPeMasIbHUNA.

KniouoBi cnosa: coujanbHo-npodeciiHa aganTauis, Au3aiHepM HOBOI reHepauii,
uMdpoBi KOMMNETEHLLi, KOHBEPreHLia cnewianisauin.
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Bctyn. Y pesynbTaTi peBOMOLIMHOIO PO3BUTKY BMCOKUX TEXHONOFI deHomeH
iHbOpMaTM3aL|i CTaB HACTINbKM 3BUYHUM, LWLO CNPUMMAETLCA | BUKOPUCTOBYETLCA AK
iHTYITUBHO 3p0O3yMminnii, 6e3 AoAaTKOBMX KOMEHTAPIB Ta CneLuiasbHOro aHanisy Moro
KOHKPETHUX iHCTaNALIN.

MoaBy €eNeKTPOHHMX QaHa/NOorB 3BMYHWMX NOOYTOBUX Mpoueayp, PO3BUTOK
npouecie aBTOMaTusalil TexHosoriyHMx npouecis, iHPopmaTm3zauito 6HisHec-
npouecis, BipTyanisauito, ayrmeHTaLild0 peanbHOCTI | peanicTMYHy imiTayito
NPWUCYTHOCTI TepUTOpiaNbHO BiaganeHUx cyb’ekTiB KOMYHiKaLii, 3a3BMYai BiAHOCATb
[0 HOBOCTBOPIOBAHMX 3araibHOAOCTYMHUX LiiHHOCTEN iHGOpPMaLiMHOro cycninbCTBa.
Ane 4omy K BUCOKi TEXHONOTii MOXKYTb 3pO0OUTM HEraTUBHUI BMNJIMB Ha AKICTb XKUTTA
NOAMHM B YMOBax iHPOpMaLLiMHOI epy Ta sIKi 3aMaCKOBaHI 3arpo3v BOHW MOXKYTb
HEeCTU CTaJIoMy PO3BUTKY CyCniibcTBa?

Pe3ynbtatm AocnigiKeHHA. 3a po3BMTKOM 3acobiB i cuctem iHdopmaTmsau,i
XOBalOTbCA NpobaemMu pocTy, AKi HeMWHyde CynpOBOAKYIOTb PEBOIOLLIMHI
nepeTBOPEHHA | BNIMBAOTb MPAKTUYHO HA BCi CTOPOHM XUTTEAIANBHOCTI CYyCNiNbCTBA.
BMHMKalOUi NpoTMpPIYYA, MiXK LOCATHYTMMW MOMK/IMBOCTAMU BUCOKUX TEXHOOFIN
i cbopmoBaHMMM NOBCAKLEHHMMM NPOLLEAYPAMM Ta OPiEHTUPAMK, BigobparkatoTbea
Ha couianbHi coepi. Ue dyHaameHTanbHi nNpoTMpiyys MixK iHHOBaUiAMKM Ta
Tpaauuiamm, pilleHHs AKMX HeobxigHO Ans nporpecy, ane AKi MOXYTb BUKAUKATU
HecTabinbHICTb | xaoc. HoBUIA cTUAb XUTTA Nig, BnanMBom ypbaHizauii, rnobanisaduii,
MOOBINbHOCTI Ta AOCTYNHOCTI CBITOBUX iHPOpMaLiNHMX pecypciB HabyBae 03HaK, AKi
He BCTUTatoTb 3aCBOITM 3HAYHI BEPCTBM CyCMiNbCTBA.

Mig TMckom uMx 06CTaBMH HOPMaAbHUI MNpouec couianbHOi aganTauii Ao
NPOrpecuMBHMUX 3MiH MOXe MpPUINMaTU eKCTpemMasabHUM Xxapaktep. Tomy aHanis
npobaem couianbHOi aganTauil YNeHiB cycninbcTBa A0 pPe3yabTaTiB i Hacnigxis
iHbpopMaTMU3aLji EKOHOMIYHOro, MNOMITUYHOIO | KyAbTYPHOrO XMUTTA CyCninbCTBa
B YMOBaXx LMPpoBoi peBotoLii HabyBae 0cobaMBOI aKTyaIbHOCTI.

LocnigeHHA dakTopis BMNNBY iHpOopMaLiNHMX TEXHOJOriN Ta
BMCOKOTEXHO/IOMYHUX iHHOBALMA Ha XiZ eKOHOMIYHOro, NMONITUYHOIO i Ky/JbTYPHOro
JKUTTA CYCNiNbCTBA BEAYTbCA Y WMPOKOMY CNeKTpi HanpsamKiB (Bapbep, JoHHeNnm u
Puseu 2013; MapTbiHEHKO M gp., 2017). BenunKa Kinbkictb nybnikauiit npucesyeHa
3aCTOCYBaHHIO Cy4YaCHMX TexHO/oriM aBTomaTm3auii Ta Bisyanisauii npouecis
NPOeKTyBaHHA  AuM3aliH-NpoaykTiB. barato  yBarm  NpuUAINAeTbcA  onmMcam
BMKOPUCTAHHA «PO3YMHWUX TKaHWMH MalbyTHbOro» Ta MaTtepianisauii BipTyanbHMX
iHHOBAUiMHUX Mogaeneir Ha ocHoBi 3D npuHTepiB Yy Moai, AM3aiHIi NPOMMCNOBUX
i NobyTOBUX NpeaMeTiB Ta apXiTEKTYPHO-byAiBenbHOI AisnbHOCTI. MocTilHO 3pocTae
iHTepec aocnigHukKiB o peHomeHy «tech-couture», 3aCHOBaHOro Ha KOMbiHaTopuL
pi3HMX MoamdiKaLil cucteMmn «ntoanHA — TeXHiIKa — cepegosuwe». Y nybaikauiax
(MccneposaHma u nporHosbl B IT, 2016; MapTbiHeHKo u ap., 2017) npeacrasBneHi
pe3ynbtatM pobiT, Wo 3BepTaloTbCs A0 TemMM iHHOBaUiM B iHAYCTpii moan Ta poni
iHbOpMaLiMHNX TEXHONOTIM Y Cy4acHOMY AM3aliHi KOoCcTioMa.

Mepernsg TematMdHMX nybAaikauin ceigunTb, Wo GiNblWicTb Npaub NPUCBAYEHO
nepesaram BTiNeHHA iHGOPMALIMHUX TEXHONOrN B UTTEAIANBHICTb, B TOM 4Yac fAK
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pocnigreHHsam npobnem i 3arpo3  crtabinbHomy poO3BUTKY iHPopmaLinHOro
CyCninbCcTBa, NpuUcBAYeHO Habarato meHwe yeBaru. AK Bigomo, ana BcebiyHoro
BUBYEHHA Npobnemu, asuwa abo npouecy HeobxigHWI 36anaHCOBaHUI Nornsg Ha
CUNbHI Ta cnabki cTOpoHK, Nnepesaru i HeaoNiKK, CTabinbHICTb | pu3nKK. AucbanaHc y
BMBYEHHI Pi3HUX CTOPiIH NpeameTy iHAYKYE «iHPOpmauiiHy acMmeTpito» BigHOCHO
AaHux npobnem, Wo HeraTMBHO BMNJ/IMBAE Ha NOAA/bLUMIA NPOrPec AOCNIAXKEHD.

HesHayHa KinbkicTb nybnikauit y HaykoBoi nepioguui npo ocobauBocTi
couianbHo-npodecinHoi  aganTauii iHAMBIAIB B ymoBax UMPpoBOi peBontouii,
CBiAYNTb MPO HE3a[OBiNbHUI CTaH PO3PO6KM daKkTopiB BNAMBY iHPOPMaLIAHNX
TEXHONONIA HA AeBafbBaLilo CTapuX i 3apOAKEHHA HOBWUX BUMOT A0 KOMMeETeHLN
daxiBLiB B yMOBax Cy4aCHOro cepeoBu1LLa.

MNpobnema couianbHo-NpodecinHoi aganTauii ocobaMBO aKTyanbHa And
NpeacTaBHUKIB  TBOPYMX  MYIbTUAUCUMNOAIHAPHUX HANPAMKIB  AiANbHOCTI, AKi
HaMbinbW YyTAMBI 40 AOCATHEHb HOBWUX TEXHONOTIN. IHHOBAUiMHA Npupoga AM3aiHy
Ta XYL4OXHbO-eCTETUYHI npoecu TBOPYOCTI OpraHi4yHo NOEAHYIOTbCA
3 GOpPManizoBaHUMMU TEXHONOFMYHMMM enemMeHTaMn NPOEKTYBaHHA i HanexaTtb A0
OVCUMNNIH, AKI YYyTAMBO pearyloTb Ha TeHAEHLT 3MiH y cycninbHOMY i npodeciiHomy
cepegosuuax. Tomy npobniema couianbHo-npodeciiHoi aganTauii 0cob6a1MBO rocTpo
CTOiITb Nepen, AM3aiHepaMu HOBOI reHepauii, AKi BMXOBAHi Ta OTPUMAAN OCBITY B
iHbopmauiHomy cycninbcTBi. OgHaK UbOro 3amasio ANA OKPEeCNeHHA WAaxXiB ix
couianbHo-npodecinHoi aganTauii.

Y paHoMy AOChigXKeHHi po3rnagatoTbca 0cobAMBOCTI couianbHO-npodeciiHoi
aganTtauii iHAMBIAiB A0 BMMOr iHPoOpMaLiMHOro cycninbcTBa B ymoBax UndpoBoi
pesostouii. Ha npuKknagi AM3aliHepCbKOi TBOPYOCTI  aHani3ylTbCA MNUTAHHA
TpaHchopmaLlii BMMOr A0 KOMMETeHUi AM3alHepiB HOBOro MOKOJIHHA, fAKi
BUKAMKAHI BTiINEHHAM iHGOPMALIMHUX TEXHONOMM Yy MNPOLECUn XYyAOXKHbOro
NPOEKTYBaHHA AMU3aNH-NPOAYKTIB.

MeTolo [OoCnigXKeHHs € aHanis poni UMPPOoBMX KOMMETEHLIN B COUjianbHO-
npodeciiHii aganTtayii gnsaiHepiB HOBOro MOKOANiIHHA. Ha OCHOBI y3ara/ibHEHOro
niaxogy A0 BMpilEHHA nNpobaemu NpoBOAUTbLCA i AeTanisauia y ANCKypCi aM3aiH-
TBOPYOCTi B yMOBax LMPpPOoBOi peBoatoL;ii B iIHAYCTPIT MogM.

Undposa pesontouia Ha nodvaTky XXIcT. BNAMHyna Ha BCi cdepu AiANbHOCTI
cycninbcTea. lMNepcnekTMBM PoO3BUTKY iHPOPMaLLIMHMX TEXHOJOriA OCb YKe KifbKa
OECATKIB POKiB HE NepecTatoTb ANBYBATM CBOIMU PYHKLLIOHANbHUMM MOXKANBOCTAMMU:
B @aHOHCaX HaMbiNbl 3HAYHUX AOCATHEHb MOCUAALOTLCA HA HAHOMaTepianu, HaHo-,
OHK- i KBaHTOBi Komn'toTepw, Helpomepexki Ta WTY4YHWUI iHTenekT. MpopuBHKIA
XapaKTep PO3BUTKY iHGOPMALIMHUX TEXHONOTN BiAMNOBIAAE eKCMOHEeHLiaAbHOMY
XapakTepy pocTy iHbopmalii, HeobxiaHOro Aas ynpasaiHHA cUCTEMaMU 3 JiHIMHO
3POCTAlOYOI0 KiNIbKICTIO KOMMOHEHTIB, i B LbOMY CEHCi MOXHa rOBOPUTM NpO
BiZJHOCHO afeKBaTHe 3POCTaHHA NoTpeb i moxkamBocTei. BubyxoBuit xapakTtep
pO3BUTKY 3acobiB iHbopmaTU3aLii HamaratoTbCA iIHTEPNPeTyBaTM eMMipUYHUMMU
3aKOHaMM NpPO NOABOEHHA napameTpiB: 3akKoH Mypa (1965), akuit nonsrae B
NOABOEHHS UMCNA TPAH3MCTOPIB Ha CXeMi KOXKHi 2 poKMK; 3aKoH Xayca (1975), akuii
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nepenbayae NOABOEHHA MPOAYKTUBHOCTI Komn'toTepiB KOXHi 18 micauiB; 3aKoH
linpepa (1994), AKknit AOBOAUTb AOLINbHICTb MOTPOEHHSA CYKYMHOI NPOMYCKHOI
30aTHOCTI MepeX WOopoKy. LlIum 3akoHam BiANOBIfAtOTb AOCAFHEHHS Yy NOABOEHHI
napameTpiB BiAHOCHO BWUTPAT Ha PO3pPOOKY pi3HMX KnaciB BMpPOBIB, AKi aHOHCYIOTb
OOCATHEHHA MipKOeNeKTPOoHiKi Ha 2010 p .: YMCNo TPaAH3MCTOPIB B Yini (4-x AaepHNA
Intel Penrin, yMcno TpaH3ucTopiB 61M3bKO MApA.); MiKpocxema nam’saTi (Samsung,
Toshiba — 128 TirabiT), NnponyckHa cNPOMOXKHICTb MaricTpanei nepeaaui iHbopmau,ii
33 O0MOMOrold ONTUYHOrO BOMOKHA (160 lirabit/cek). AK MOXHa O4ikyBaTH
BiANOBIAHO 3aKoHy [lingepa, NpPoOMNycKHa CAPOMOMHICTb MaricTpanen 3pocTae
WwBKMALLE iHWKX 3acobiB.

Takuii WBWAKUIN PO3BUTOK TEXHIYHMX 3acobiB iHGOPMALINHUX TexXHOAOoriN
nopoauB NUTAHHA NpPo Hebe3neky nepeBarn LWITYYHOrO iHTENEKTY Hag, NOACBKUM.
Lle Biaobpasmnocsa HaBiTb Ha NOHATTI CUHIYASPHOCTI, IKE B KOHTEKCTi iHpopmaTmsau,ii
Habyno TpaKTyBaHHA AeMapKauilHoi niHii, nicna aAkoi nepenbavyeHHA mogaeni crae
6e3rnysgum: CUHIYAAPHICTD  TPAKTYETbCA AK  FiNnoTeTMYyHe MaWbyTHE, Kosawu
obuuncnoBanbHi MOX/IMBOCTI KOMN'toTepa NepeBMWATb MOXKJ/ANBOCTI NHOACHKOro
po3ymy. BBarKaeTbCA, WO 3 LbOro MOMEHTY nepenbavyeHHs Xody icTopii BTpaTATb
CEHC, TOMY Lo icTopisA byae TBOPUTUCA PO3YMOM, LLLO NEPEBEPLLYE /IOACbKUN.

CtaBneHHA HayKoBOi rpomaacbKOCTi A0 Npobnemn KOHKypeHUii MalMHHOrO i
NOACBKOro iHTeNeKTy novano popmysatmca B 50-Ti pOKM MUHYIOrFO CTOAITTA. 3rigHo
3 nosuuieto HopbepTta BiHepa, AaKka byna onybnikoBaHa B KHU3i «KibepHeTuKa, abo
ynpaBAniHHA i 3B’A30K Yy TBApWHi Ta MalwwuHi», «Hebesneka Toro, wo Komn'totepu
KoNn-Hebyab Bi3bMyTb BEepX Hagd NtoAbMW, iCHYE — Ue Hebesneka pPo3ymoBOi JiHi.
MaWwnHU NpU3HaYeHi s Ccaybu NAMHI, | AKWO Nt0AMHA BBaXKa€ 33 Kpale
nepefatM yci NMWUTAHHA BMKOPWUCTAHHA MOCAYr MAWWHM MaLIKHI, ToA4i MM caMmi
Hanpowyemocs Ha HenpuemHocTi» (Commission of the European Communities,
2009). Y cyyacHOMy TpaKTyBaHHi UA npobnema 3acHOBaHa Ha PO3YMiHHI
LinecnpsamMOoBaAHOCTI  AiA  A0CNigHWKIB, AKI  AMKTYIOTbCA TPbOMa OCHOBHMMM
iHCTUHKTAMKM  NIOACTBA:  IHCTUHKTI  camo3beperkeHHs, NPOLOBMKEHHA  poay
i NnpoaoBXkeHHA BUAY. MNepeabavaerbes, LWLO OCTaHHIN He AACTb MOMKAMBOCTI BTPATUTH
NOACTBY KOHTPO/Ib HAaA, CUTyalUi€l0 yepe3 «po3ymoBYy JiHb». Kpim Toro, BapTto
BPaxoByBaT, WO pPa3OM 3 PO3BUTKOM LUTYYHOrO iHTE/IEKTY /IOACTBO TeX CTae
«PO3YMHILLMM» 33 PaXyHOK BUKOPUCTAHHSA iHPOpPMaLLiIMHUX TEXHOOTI.

AHanis 3arpos cTanomy po3BUTKY iHPopmaLiMHOro cycninbctBa 3 OOKy
iHHOBALIMHNUX TEXHONOTIN € aKTyaNbHUM 3aBAaHHAM, CKNAAHICTb AKOTO NMOACHIOETLCA
KOMMJIEKCHUM XapaKTeEPOM MeXaHi3miB iX BUHUKHeHHA. Mpobnemn iHbopmauinHoi
6e3nekn, AoCTynHocTi/BigmoBu y goctyni Ao iHbopmauiMHoro cepeaosuLa,
HaaiHocTi Ta 6e3nepepBHOCTI ¢QYHKLIOHYBaHHA 3acobiB i cuMcTem KOMYHiKaLin,
TpaauLiMHO Po3raaaatoTbes 3 No3uLii rnobanbHoOl iHGopmaUiHOT iIHpaCcTPYyKTypW.
Ane aABULLE BUHMKHEHHA MNOTEHLiMHMUX PU3KKIB iHDOPMaLIMHOrIO cycninbCcTBa Mae
baraToacnekTHy (TeXHONOriYHy i couianbHy) Npupoay i 6araTOCTOPOHHIN XapaKTep,
a nigxia oo BupiweHHA npobnemun aganTauii iHAMBIAIB A0 BUMOT iHDOpPMaLiNHOrO
cycninbctBa Ta HoBUX GOPM  AiANbHOCTI Ma€ couiafbHy cnpamMoBaHicTb. Lled
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HaMNPAMOK BK/OYAE M NMUTAHHA B3aEMMUH «I0ANHA-MaLLUMHAY | NpobaeMKn 3aMHATOCTI
aKTUMBHOIO HaceneHHsn, Wo NoB’A3aHi 3i 3HUKHEHHAM TpaAuUiMHUX cneuianbHocTel
Ta OAHOYACHMM  BMHWMKHEHHAM  gediumMTy HOBOCTBOPEHMX  cheuianisauin.
Y npodecinHomy nnaHi npobnemu po3BMTKY aBTOMATM3ALii CYNpPOBOAXKYHOTHCA
3MiHOI TUNOBMX QYHKLIN AiANbHOCTI, AKI BUMaratoTb PeiHXMHIPUHTY NpodecinHUX i
couiaNbHUX KOMNETEHL,iN NIOANHM B NOCTIHAYCTPIaNbHIA €EKOHOMIL,.

MntocK i MiHYCK 3MiH, AKI CynpoBOAXKYIOTb GOPMYBAHHA KYAbTYPU | CTUMIO XKUTTA
HOBOI epu, MOMITHI He Bigpasy, ogHaK WNPOKI MOXKINBOCTI, AKi 0biLAE rpomaasHam
iHpopmaLjinHe cycninbCcTBO, Yy CWJy PEBOJIIOLIMHONO XapaKTepy BMNAMBY HOBWX
TEXHOMOrM Ha yci chepu KUTTEQIANbHOCTI HecyTb neBHi npobnemu. OCKiNbKKU
[OCNigXKeHHA BeKTOopa BNAMBY iHPOpMaTM3aLii Ha pi3Hi acnekTm ¢opmyBaHHA
KYNAbTYpM | Ha SAKiCTb HOBOro cnocoby WTTA B 3arafibHOMy BWUINA4i € [0CUTb
CKNnagHoto npobsemoto, ii AOLiIbHO BMPILLYBATM NOETANHO, WAAXOM NpeacTaBieHHsA
CYKYMHicTio 6inbw npoctux npobnem. OAMH i3 WANAXIB CNPOLWLEHHS NOAArae
Y OEKOMMO3ULT 3arasibHOi KapTMHU HA OKPeMi HAMNpPAMKKU AiANAbHOCTI. Y upomy
BUMNAAKY iHTEPEC BWK/MKAE MOXK/IUBICTb TpaHchepy pesy/abTaTiB aHanisy ogHiel
obnacTi AisnbHOCTI Ha iHWYy.

Binomo, WO AeAKMM  HanpAMKam  Ky/lbTypu MPUTaMaHHi  BJIACTUBOCTI
pednekcMBHOI TPaH3UTMBHOCTI $aKTopiB couianbHOro nporpecy. Lle o3Hayaeg, wo
BMBYEHHA MEXaHi3MiB i CNOHYKaZbHUX NPUYMH TpaHCchOpMaLili Yy NEeBHUX OKPEMO
po3rnAHyTUX cepax AiANAbHOCTI MmoxKe ByTM nowMpeHo Ha TeHAeHUii popmyBaHHA
Ky/IbTypU HOBOI popmalii B3arani. Take y3aranibHeHHA Oyae KOPEKTHUM i NPaKTUYHO
npMaaTHMM 33 YMOB, WO TeHAEHUii 3MiH B OMOPHOMY HaMPAMKY Ky/bTypHOI
AiANbHOCTI BUPAXKeHi A0CUTb SCKPABO A/A TOro, Wob BUMKOHYBATU «iHAMKATUBHY»
ponb, a iX AMHAMiKa Ma€E BunepeaasbHUIA NO BiAHOWEHHIO A0 6iNbWOCTi iHWKX
ranysem xapakTtep. |HOMKATUBHI BNAcTMBOCTI Ta TeHAEHUii Ha BMNepeaKeHHA
npossaatTbca y cdepi iHOPopmauiMHMX TexHonorin, y wWwoy-6i3Heci, a TaKox
y Au3aliHi i B iHAQycTpii moaun. | xoua ui chepm yce 6inblue BNANBAOTb HA CTUb KUTTA
CyCninbCTBa, MOBHille BCbOTO KAPTUHY T[POMAACHKOTO KWUTTA BigobpaxaoTb
baraTogucuMnAiHapHi HanpPAMKKW, Y SKWUX HayKa, MMUCTELTBO i BWMCOKiI TexHosorii
YTBOPIOHOTb FAPMOHIMHO B3aEMO3a/IeXKHi CKNaf0Bi 3araibHOi cCMCTEMM.

BaraTogucumnaiHapHMm HanpsMKOM, AKUIK  Bignosigae chopmynboBaHMM
BMMOram, € An3anH. OCKiNbKM ABUIYHOM AM3alHY € MofAa, BiH CMPAMOBAHWI Ha
MOCTIMHMIA MOWYK iHHOBALM i TOMy YYyTAMBMA [0 NEPCNEKTUBHUX TEHAEHLN
CYCNiNIbHOTO pPO3BUTKY. [M3allH AK AWMHAMIYHUI (AKTOP PO3BUTKY EKOHOMIKM
Biflobparkae i BOMpae B cebe Bci iHHOBALLi, AKi BU3HAYalOTb BEKTOP PO3BUTKY ranysi,
a AM3aMH KOCTIOMY, NOB’A3aHMIM 3 WBUAKOMJANHHUMM TEHAEHLIAMN MOAW, MAE Came
TO BUNEpeKaNbHUA XapakTep TpaHchOpmaLin, AKMA [OLINbHO BMKOPWUCTATH Ta
MNOWMPUTM ONA NPOPOKYBAHHA TEHAEHLUIM PO3BUTKY HaMNpPAMKIB AianbHOCTI
Y WKMPOKIN coepi.

Ha niaTBeparkeHHA cKasaHoro, BMCHOBOK poboTu (Monwukapnos, B. C., 1997).
BUCBIT/IIOE OYEBMAHY pPOJb AM3aliHY AK rNobanbHOro ¢GeHOMeHa B Cy4acHOMY
iHbopmauiMtHoMy CBITi, AKMA € OAHOYACHO YHiBEpPCa/NbHUM KOMYHIKaTUBHUM
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i eKkcnpecMBHMM 3acobom Ta OXOMJIOE MPAKTUYHO BCi chepu KUTTEAIANBHOCTI
NOAWHM, PO3BMBAOYMCb Ha OCHOBIi KOHBepreHuii 6io-HaHo-iHPopMaLiMHMX
TEXHOOFIN.

Mpo iHAMKATMBHY ponb Au3aiHy MaeTbca i B AoKymeHTi Komitety Komicin
€sponeiicbKkoro Coto3y nig Haseow «[u3aliH AK ABUIYH iHHOBALMHOI AiAanbHOCTI,
HauineHoi Ha swoauHy» (Design as driver of user-centered innovation)
(3BeHuropoackmii u bopseHkosa, 2014). TeKCT AOKYMEHTY MICTUTb OBIPYHTYBaHHSA
HeobXiAHOCTi NnepeTBOpPeHHA AN3aliH-TBOPYOCTi B HEBIA' EMHY YacTUHY EBPONENCbKOT
NoNiTUKM iHHOBALiMHOrO pPO3BUTKY. OBrPYHTYBaHHA K/KOYOBIA poi AM3alHY fK
daKTOpy BNAMBY Ha 3pOoCTaHHA ePeKTMBHOCTI TBOPYOCTi CHOPMYNbOBAHO HA OCHOBI
aHanisy @aKTUYHUX | NOTEHUIAHMX MOMKAMBOCTEN AM3aliHY AK  iHCTPYMEHTY
NPOEKTYBaHHA, HALLIIEHOTO Ha /IIOANHY.

TobTo, 6e3 aHanisy couiasbHUX acnekTiB iHbopmaTU3aLii po3ymMiHHA posi Ta
6a30Boro perTUHry npodecii AnsaitHepa Ha Cy4acCHOMY PUHKY Oyae HEemnoBHUM,
i, B cBOlO 4epry, nornvbseHe BUBYEHHSA TEHAEHLIA Yy PO3BUTKY AM3alHEPCbKin
TBOPYOCTi Bye KOPUCHO A/1A MPOrHo3yBaHHA TEHAEHLUiW TpaHchopmalild B iHLWIKX
HanpsAMKax KyabTypu. ToMy AaHe A0C/iAKeHHA obmerkeHe aHanizom posi uudpoBmux
KOMMeTeHUin B Mpoueci couianbHo-npodeciiHoi  aganTauii B KOHTEKCTI
Aun3aliHepcbKoi TBOPYOCTI B yMmOBax LUndpoBoi peBotou;ii.

CouianbHa apganTauia — Npouec akKTMBHONO NPUCTOCYBAHHA iHAMBIAA A0 YMOB
couianbHOro cepefoBulLa, AKa BiabyBaeTbca Ha ¢isionoriyHomy, ncMxonorivHomy
i couianbHomy pisHax. CoujanbHa aganTauia Ha ¢isionorivHoMy piBHI 0O3Ha4ae
MOX/MBICTb  iHAMBIAQ CAMOCTIMHO BWMKOHYBATU KUTTEBO BaxKAuMBi  YHKUI.
B iHpopmauinHOoMy cycninbCTBi A0 KUTTEBO BaxK/AMBUX QYHKLIM, WO BNANBAOTb Ha
AKicTb ¢isionoriyHoi aganTauii, BiAHOCATb 34aTHICTb NtoAMHKU A06YyBaTH iHDOpMaL,tO i
06MiHIOBATMCA HEK 3 OTOYYHOUMMM T N0AbMM 3 BUKOPUCTAHHAM 3ac0biB CydacHMX
KOMYHiKauin. Ha ncuxonorivHOmy piBHi couianbHa agantauis HemoKnuMBa 6es
OBONOAIHHA NOAMHOK METOAAMMU Ta IHCTPYMEHTaMM iHGOPMALLIAHUX TEXHONOTIN i
3acobamm CyyaCHMX CcOLia/fIbHMX KOMYyHiKaLilt. Ha couianbHoMy piBHi couianbHa
afianTauifa o3Ha4ya€ AOCATHEHHA NIOAMHOK MEeBHOro CTaTycy B CYCMiNbCTBi, AKWI
3aNeXunTb Big oro npodeciiHUX fOCATHEHD.

B. Monikapnos y «Jlekuiax 3 KyAbTypoONOrii» BUCAOBUB AYMKY, AKY MOMHA
BMKOPUCTATM ANA OBrpyHTYBaHHA posi iHPopMaLiMHMX TEXHONOFIN AK CTapTOBOro
MexaHi3my couianbHo-npodecinHoi aganTtauii ocobuctocTi: «KoxeH oKpemui
iHOMBIA NUWEe TOAI MOXKE BBAXKATUCA KKYNbTYPHOK JHOAUMHOKO», KON BiH BONOAIE
cnocobamm  KOPUCTYBAHHA  AOCATHEHHAMM  CYCMiibCTBA, B  AKOMY  KUBEY
(Menas, 2015; Wiener, N., 1961).

Undposi kKomneTeHujii B ymoBax UMPpOBOiI peBO/OLii 03HAYalOTb OBOJIOAIHHA
NIOAMHOK CnocobamMmM KOPUCTYBAHHA AOCATHEHHAMM iHPOPMALIMHUX TEXHOJOrIN
y nobyti, Ha poboTi i B npoueci KOMyHiKauii 3 iHWMMKU 4YieHamMM CycninbCTBa,
B AKOMY BOHa XMBe. Y Cy4acHOMY CycninbCTBi UMdbpoBi KomneTeHuii, AK i BMiHHA
YnTaTU, NUCaTW, paxyBaTW, — Le KYAbTYpHi HaBWMYKMK, AKi € 06oB’A3KOBMMUM ANA
He3aNeXHoro iHAMBIAYaAbHOrO iCHYBaHHA.
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EkcTpanonauia uiei ceHTeHuii Ha BMMOrM A0 QYHKUiN AuM3aliHepa [03BONSE
3p06UTN TPUBIAaNbHUI BMCHOBOK MPO Te, WO YMM MOBHiWe i onepaTuBHiWe BiH
OCBOIiTb HOBi TEXHOJIOTIYHI AOCATHEHHA Ta iIHOOPMALINHI IHCTPYMEHTH, TUM LWBMALWE
[ocArHe coujanbHo-npodeciHoi aganTauii Ta KOHKYPEHTOCMIPOMOXKHOCTI.

TeHgeHUil aBTOMaTM3aLil PYTUMHHMX onepauii i bGisHec-npoueciB cTBOpPUAU
nepesymoBu Ana 3MiHM TPaAMLUIMHOIO XapaKTepy Mpouecis AM3alH-TBOPYOCTI Ta
BM/IMHY/IN Ha CTPYKTYpy BUPOBHMUMX BigHOCMH, OyHKLUiT daxiBuiB i XapaKTep
KOMYHiKaLin y4acHMKiB pUHKy. baraTo cneuianisauiii, TMNoBUX 3aBAaHb AiANAbHOCTI
M TMNoBMX BUMPOBHWMUMX YHKLIA B ymoBax iHGOpmaTU3aLil BTPayaloTb K/HOYOBI
no3uu,ii, NOCTyNat4YmMcb MicLLem aBTOMATM30BaHMM CUCTEMAM MPOEKTYBaHHA.

OaumH i3 dakTopiB «aeBanbBaLyii» (AeakTyanisay,ji) KomneTeHLin cTBoptoe npobaema
KOHKYpeHLi poboTN30BaHOI i NtOACHKOI MpaL, SKa Ma€e Binblu HiXK MNiBBIKOBY iCTOpItO,
TOMY CyCMifibCTBO BUPOBMNO pekomeHAaLii ii NOoAONAHHA LWANSXOM NepeHeceHHs
PYTUHHUX onepaLii Ha KOMN'OTEPU i PO3LUMPEHHA KpeaTUBHUX QYHKLN NPOEKTYBaHHSA
Am3aiHepa. HanpuKknaz, aBTOMATM30BaHi CUCTEMM MPOEKTYBAHHA | BUIOTOBAEHHA
BMPODBIB Cy4acHOro ogsry [A03BOJ/ISIIOTb CTBOPHOBATM BipTyasibHi mogeni Ta gedine,
BMKOHYBATWU BipTyanbHy MPUMIpPKY, @ NOTIM BUrOTOBAATU BUPOOM B maTepiani Ha 6asi
€MHOro0 aBTOMaTM30BaHOro poboyoro micuda. OAHAK 3aMmilleHHs PoBoYMX Miclpb
Kibepmoaenamm-aHasnoraMm Ha OCHOBI CUCTEM LUTYYHOrO iHTENEKTY HE OXOMJItOE BCiX
NPWYMH 3HELIHEHHA TPAAULIMHMX KOMMETEHLN.

Ue oaHum dakTopom aeakTyanizauii cneumanisauii € ¢dopmyBaHHA HOBUX
TMNOBMX 3aBAaHb AiANbHOCTI Ta NOB’A3aHI 3 UMM KOHBepreHuia npodecin Ta 3miHa
BUMOT A0 KOMMETEeHLUil gM3aliHepa. Po3rnaHemo cuTyauito Ha NpuKaaai ynpasniHHA
KUTTEBMM LMKNOM CTBOPEHHA i MPOCYBAaHHA Ha PWUHOK iHAYCTPil mogu moaenen
cy4YacHoro ogAry. IHHOBaUiiHMMM 06’eKTaMM, AKI CTUMYIOOTL GOPMYBaHHA HOBUX
TMNOBUX 3aBAaHb AiANbHOCTI ¢elH-gM3aNHepiB, € CUCTEMM aBTOMATM30BAHOro
NPOEKTYBAaHHA Cy4aCHOro oaAry i3 3actocyBaHHAM TexHosori 3D Bisyanisauii Ta 3D
maTepianisauii mogenen. Ui cuctemmn HabyBaloTb 0Ccob6AMBOI NONyNspHOCTI, ane
BMMAratoTb HOBUX «UMGPOBUX» KOMMETEHLN, TaK AK peanisytoTb ¢yHKLii, B OCHOBI
AKMX nexkatb iHGopmaLinHi TexHosorii. BOHW NiaTpMMyOTb NpoLec TPUBMMIPHOTO
NPOEKTYBaHHA KOHCTPYKUii BMPOOY, [03BONAIOTb BWMKOHATW CKaHyBaHHA ¢irypu
NOOMHU, «OAAraHHA» Ha TPUBUMIPHWI BIPTYanbHUM MaHeKeH abo o06pas
KOHKPETHOTO  KOPWUCTyBaya MoOAesel, LWO CAPOEKTOBAaHIi aBTOMATU30BAHOM
CUCTEMOIO, peasniisyBaTU MOKPOKOBWUM iTepaTUBHUI Niabip TeXHiYHMX napameTpis
matepianis BMpob6iB. Ha 6as3i NoBHOQYHKLIOHA/NIbHOrO «MariYyHoOro Jsepkana»
€ MOX/MBICTb peanisyBaTM He TiNbKM OE3KOHTAaKTHE BMMIPIHOBAaHHA MapameTpis
odirypu iHamBiga, ane i NpUMIpKY 3 OUiHKOK MOcagKu BipTyasbHOro BUMpoby Ha
WKUBY» irypy KOHKpeTHOi 0cobu B peanbHOMy MacwTabi 4acy, nposecTu
rapMoOHI3aLit0  KONIPHOTO pilleHHA MOAENi 3 aKTUBHOK Y4acTHO CMOXKMBaua,
3[iMCHUTU BHECEHHA 3MiH Yy BipTya/JlbHUN MaKeT i3 BigNOBIAHMM KOPUIyBaHHAM
NleKan i, HaBiTb, onyb6aikyBaTK iHGOpPMAaLLitO NPO MoAeb B MePEeXKi A1a NPoAarKy.

ABTOMaTM3aLiA iHWKWX cheuianis3auii Agn3aiHepPCcbKoi TBOPYOCTI peanisyeTbca 3a
anroputMmamm, fAKi matTb crneumdivyHi 0cobaMBOCTI, NOB’A3aHI 3 TEXHOANOrIED Ta
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MEeTOAMKOI MPOEKTYBaHHA KOHKPETHOro TNy Am3aliH-06’ekTiB. Ane B ix peanisauii
NEeXNUTb 3arafbHUN yHAAMEHTaNbHUA NPUHLMM: aBTOMATM3aliA onepauii, LwWo
nerko popmanisytoTbca, AOpydaeTbca Komn'toTepy, a npaBa i 060B’A3KM KpeaTUBHOI
reHepauii igen HagarTbca An3anHepy.

Bubip y AKOCTi nNpuKknagy aBTOMATM30BAHOI CUMCTEMM MPOEKTYBAHHA mogeneit
Cy4acHOro OfAry 3aCcHOBaHMW Ha TOMY, WO MpPOLEC MNPOEKTYBAHHA KOCTIOMA
nos’sA3aHMi 3i cTBOpeHHAM 06pasy came KOHKpEeTHOi ocobucTocTi, a He 06’eKTa
3 OTOYEHHA L€l ocobucTocTi. I3 BCiX TPaaMUiN KynbTypHOro KUTTA CyCNinbCcTBa
CaMMM AMHAMIYHMM 3MiHaM NigAAETbCA MO, AKA MOB’A3aHa 3 MOBCAKAEHHUM
NPOSIBOM LLiIHHOCTEN Y XUTTi ntogen. KocTiom, ansamH Aakoro GopmyeTbCs Y 3HAUYHOT
Mipi nig, TMICKOM MoAM, Tpa€e BUpilanbHy posb y ¢opmyBaHHI obpasa ocobucTocTi.
CKOPOMMHYLLOrO NOFNAAY Ha iHAMBIAQ AOCTaTHbO, WOO y Aoaei 3 OTOYEHHA
cbopmyBanoca BpayKeHHA NpPo Hboro. Lle roBopuTb Npo BaKAMBICTb KOCTIOMa AK
KOMYHiKaUiHoro 3acoby couianbHOT aganTauii ocobucrocri.

Kpim TOro, B mpouec npoekTyBaHHA 06pasy ocobuctocTi 3acobamm KocToma
BK/IOYEHI Taki npouesypu, AK Oe3KOHTaKTHI BMMIiptOBaHHA napameTpis oirypu
iHAMBIAQ, BIPTYasibHi NPUMIPKU, OLIHKM NPOMIXHMX PEe3yNbTaTiB, KOPEKLiA NOCaaKu.
Ui ocobanBocTi roBopsATb Npo Te, WO aBTOMaTU3aLis Npouecy CTBOPEHHS KOCTIOMA
3acCHOBaHa Ha b6inblW  CKAaAHUMX OaraTodyHKUIOHANbHMX — anroputmax, Hix
aBTOMATM3aliA NPOEeKTyBaHHA  AM3aMH-NPOAYKTIB  iHwWoro Tuny. Onepauii
iTepaTMBHUX A0pPO6OK 3aCTOCOBYHOTLCA | AN PO3pobKM AM3alH-06’eKTIB iHLWOT
npupoam, ane Le AO0ONpPaLIOBaHHA e/eMEeHTIB HAaBKOJIMWHbLOFO CepesoBuLLa, a He
o6pasy ocobucrocti. CyyacHi cMCTEMM NPOEKTYBAHHA AM3aMH-06’EKTIB A0MYCKaOTb
yy4acTb KOpMCTyBaya B MpOLECi CTBOPEHHA AM3aNH-MPOAYKTY, ane nuvwe KOCTIOM
€ KOMMOHEHTOM pOPMYBaHHSA iMigKy OCOBMCTOCTI, i AnWeE NpoLec NPOEeKTYBaHHSA
KOCTIOMA MOXe HajaTW  CrOXMBayeBi MOMAMBICTb  IHTEPAKTUBHOI  yyacTi
y ¢opmyBaHHi BnacHoro o6pasy. 3BWMYaAlHO, Yy4acTb KOPMUCTyBaya [AOLiJIbHO
MOZAYNOBATU 3 MO3ULIA AM3aliHepcbKoro bayveHHa o6pasy, ane BaXk/aMBO Te, WO
MOMHA OpraHisyBaTu Aianor «amM3amHep — KOPUCTYBay — AM3aNH-06’eKT», y nNpoLeci
AKOro XyA0XHi 06pa3 0cobUCTOCTi afaNTYETLCA A0 OYiKyBaHb 3aMOBHMKa.

AIK BUAHO 3i ckNagy OYHKLUiA aBTOMaTM30BaHOro poboyoro micua po3pobku
MoJenen cy4yacHoro ofary, BOHO 34aTHe Nif ynpasaiHHAM AM3ailiHepa BMKOHYyBaTW
bYHKUiT KOHCTPYKTOpa, TexHonora, MaTepia/io3HaBLUA-KOHEKLioHIcTa, MalicTpiB
OKpPeMMX TEXHO/OTIYHUX onepauin. AusaiiHepy 3annwatoTbcs GYyHKLUii XyL40KHbOMO
NPOEKTYBaHHA, B AKUX JIOAMHA Ma€ MepeBary nepes LWTYYHUM (iHTENEKTOM
NPWUHAMMHI Ha Z4aHOMYy eTani po3BUTKY TeXHiKM. Ha OCHOBI aHani3y TMNOBUX QYHKLN
NnogibHMX cucTemM i MOPIBHANBHOIO aHani3y iX 3 TMNOBMMM 3aJayamMu AiAnbHOCTI
OV3aiHepa HOBOro MOKOAIHHA, MOXHA BM3HAYMTU cneuianisauii, Aki 6yayTtb
3aMilaTMca aBTOMATM30BaHMMM CUCTEMAMM B MepLuy Yepry. Ha Uilh OCHOBI MOKHa
TAKOXX 3p0OUTM  BUCHOBOK TMPO  KOHBEPreHLil0 CYMidKHUX  cneuianizauin
Aun3aliHepcbKoi aisnbHOCTI. KoHBepreHuia cneuianisauii, aki matoTb BiAHOLWEHHA 40
OV3aHepCbKOT TBOPYOCTi, BUK/IMKAETLCA HACTYNMHUM NAHLIOXKKOM $aKTOpiB BRIMBY:

- aBTOMATM3aLiA NPOEKTHO-BMPOOHMUYMX NpoLECiB =
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- PecTpyKTypu3auua BUPOBHMUMX OYHKLIA Ta npouecis MOoLentoBaHHA
OM3aNH-NPOAYKTIB =

—  peiHXuHipuHr 6isHec-npouecis =

- TpaHchopmaLia TMNOBMX 33434 AiANbHOCTI Ta BUMOT 40 KOMMNETEHLUIN =

- mogaudikaLifa i KOHBepreHLuia cneujianisauin -

— aKTyanisauifs KOHKPEeTHUX HanpAMKiB cheuianizauii «am3aMH» 3a PaxyHOK
MogepHisaLii GyHKLiN 3 KOHBEPreHLIED CYMiXKHUX crievlianizaLii.

Oueepcudikauia npouecis 3adinae i npodecito ansaliHepa, ogHakK cneuianisauii
«rpadiyHni amsanH», «AM3alH HAaBKOJAMLWHLOIO CepefoBULLA», «AM3aWH OZAry»,
«NPOMUCAOBUI AM3aNHY», «AN3aAH APXITEKTYPHUX CNOPYAY», «AU3aNH NPOMMUCIOBUX
06’eKTiB», «AM3alH iHTep'epiB», «web-gM3aH» Ta iHWI npodecii, AKi nos’AsaHi
3 OM3aliH-TBOPUYICTIO, He BTPaTATb CBOEI aAKTYa/lbHOCTIi 3a YMOB 33CBOEHHA
OVN3aHEPOM PO3LWIMPEHUX BUMOT A0 TUMNOBMX 3afay AiANbHOCTI, WO 3aCHOBaHi Ha
UMOPOBUX KOMMETEHLAX B MPOEKTHIN KybTypi.

CyyacHa iHAycTpia y TaHgeMi 3 iHGOpMaLIMHUMKN TEXHONOTIAMWU AA€ An3aliHepy
WAHC BMKOHYBaTM YHKLii MOBHOrO LMKAY CTBOPEHHA AM3aNH-MPOAYKTY BiAHOCHO
ABTOHOMHO, B YMOBAxX TBOPYOI He3aneXHocTi. [OnAa uboro, Kpim BOJOAIHHA
PO3BMHYTMM MOYYTTAM CTUAIO, BiZIbHOT OPIiEHTAL,T Y TEHAEHUIAX MOAMW, 3HaHb Teopii i
NPaKTUKN AN3aNH-NPOEKTYBAaHHA Ta HAABHOCTI MPAKTUYHOrO AOCBiAYy CTBOPEHHA
An3anH-BMpobiB, AM3aiHep «HOBOI reHepaLii» NOBUHEH:

— MaTM  HaBMYKM  3aCTOCYBAHHA CYYaCHMX IHCTPYMEHTIB  Bi3yanisauii,
NMPOEeKTYBaHHA | MaTepianisauii AuM3allHepPCbKUX pieHb Ha 6asi  cuctem
aBTOMaTM30BaHOro npoektysaHHsa (CAD/CAM);

—  MaTW HaBMYKM aHa”i3y CermeHTiB PUHKY CTOCOBHO 0bpaHoi AisnbHOCTI and
MaKCMMabHO BUTpaLLHOi npe3eHTaLjii 06pa3y ocobuctocTi;

— QaKTMBHO BWKOPMCTOBYBATW iHbOPMALiAHI Ta KOMYyHiKaLiliHi pecypcu
KibepnpocTopy A/15 NOLWYKY i BAKOPUCTAHHA aKkTyanbHOI iHdopMmalii;

— QaKTMBHO BWKOPWUCTOBYBATM CyyacCHi 3acobu couianbHUX KOMYHiKauin
(akayHTM y couianbHMX Mepexax, peecTpauito B iHPOpMaLiAHO-aHANITUYHMX
nopTtanax i LiNbOBMX Fpynax couianbHUX Mepexk, bpaTn y4yacTb y npodecitHux
OVCKyCisfix Ta BecTU nybnikaLii Ha popymax Ta 610rax couiaibHUX MepeK);

— BONOAITM iHHOBAUiMHMMW MPUIAOMaAMM  MAPKETUHTOBUX KOMYHiKaLii,
Mep4YanaaH3iHry, OCHOBaMM yNpaBaiHHA NPOEKTaMu;

— MaTu ysaBAEHHA NPO MepeXKeBy ONTMMI3aLlito, NPO NPOCYBaHHA CaNTIB i Npo
KOMipanTuUHr;

— BECTU HayKOBO-AOC/IAHWUUbKI NPOEKTU 33 TemaTuKow npobnem obpaHoi
cneuianisauii, MaTU akKayHT y ryrn-akagemii Ta ORCID iD, yABneHHA Npo HAayKoBO-
MeTpPUYHi 6a3u Ta iHAeKcaLito nybnikaLil;

- 6yTn B Kypci QYHKLIOHAaNbHUX MOMAMBOCTEM i MaTW AOCBi4, eKkcnayaTtauii
cucTem aBToMaTM3alii Ta NiaBMLEHHS epeKTMBHOCTI BisHec-npouecis.

Ona pewH-ansanHepis 404aTKOBO HEOOXiAHO:

— BWKOHyBaTW 6e3nepepBHU NpodecinHUIA aHani3 TeHAEHUIM moau;
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- MaTU HaBMYKU CTBOPEHHA iMigK-0bpasy cy4acHoOi NOAWHU  3rigHO
il NCMXONOTIYHMX Ta 3O0BHIWHIX XapPaKTEPUCTUK AN1A MAKCMMAZbHO BUIpaLllHOl
npeseHTaLii o6pasy ocobumcTocTi.

BucHoBKMW. 3ailicHeHO aHani3 ocobamnBocTel couianbHo-NpodecinHoi aganTauii
iHaMBIAIB A0 BMMOr iHGOPMALLIMHOIO CycninbCcTBa B yMOBax LMGPPOBOI peBOAIOLLT,
AKMIN 3acBiguMB, Wo GyHAAMEHTaNbHI NPOTMPIYYA MiXK iIHHOBALIAMK Ta TpaauLismm
CTBOPIOKOTb YMOBW A5 NMEePeTBOPEHHA HOPMAJIbHOIO XapaKTepy NpoLecy couianbHoi
aganTauii 40 NPOrpecuBHMX 3MiH Ha eKcTpemanbHui. lMuTaHHA TpaHchopmauii
BMMOr 00 KOMMETeHLUi pau3aliHepiB HOBOro MOKOJMIHHA B ymoBax LWdpPOBOI
peBoNoLiT pO3rnAHYTI Ha NPUKNAA] AN3aliHEPCbKOT TBOPYOCTI.

CknagHa npobnema AOChigXKeHHA BeEKTOpa BMAMBY iHGOpmaTM3auii Ha PisHi
acnekTM GopmyBaHHA KyAbTypW i HA AKICTb HOBOro CNOCObY MKWTTA BUPILIYETbCA
MEeTOoAO0M AeKOMMNO3ULLT 3arasibHOI KapTUHM Ha OKpeMi HaNPAMKMK AiAnbHOCTI. Y poni
ONOPHOI AMCLMNAIHM aHanisy obpaHuMn gM3aiH, aas fKoro npobaema couianbHo-
npodeciliHoi aganTauii cToiTb 0c06MBO rocTpo.

Mopganbwi gocnigeHHA AOUINbHO CNPAMYBATU HA AeTani3auito aHanisy HoOBMX
TMNOBUX 3aZay AiANbHOCTI Ta BUMOT 40 KOMMETEHLiM An3aliHepiB HOBOI reHepau,i,
AKi  iHAyKOBaHi iHpopmaTM3aLield Ta aBTOMATM3ALLE CKAAL0BMX MPOLECIB
AM3aiiHepCcbKoi TBOPYOCTI.
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INFORMATIZATION, SOCIAL ADAPTATION
AND DIGITAL COMPETENCIES IN THE DISCOURSE OF CREATIVITY

Background. Today, most of the «best practices» of functioning both in the developed
sectors of the economy and in everyday life transactions are based on the use of advances in
information technology. Informatization has brought great advantages to society, but there
are also problems that all are facing

Objectives. The article is devoted to the analysis problems of professional adaptation
new generation designers to the modern requirements from informatization. The individuals’
peculiarities in social and professional adaptation to the requirements of the information
society in the conditions of the digital revolution were considered.

The aim of the study consist in the analyze the role of digital competencies in the social
and professional adaptation of designers of a new generation.

Methods. The research methodology is based on a system analysis of the processes
which is taken a place in modern society ecosystem transformation by influence of digital
revolution/ To compare the strengths and weaknesses of traditional and modern
transactions using digital competencies, a component decompositions approach was used to
analyze the complex problem of studying the informatization influence vector on various
aspects of culture formation.

Results. This report largely dedicates to prospective models for the transformation of
typical activity tasks and new competencies that are induced under the digital revolution
influence. The novelty lies in developing an approach to adapting people to the conditions of
the information society, which can be used to solve problems of social and professional
adaptation of designers. The rationale for the role of digital competencies as a key factor in
the social and professional adaptation of new generation designers is presented under the
conditions of the convergence of specializations and the reengineering of technological and
business processes

Key words: new requirements to the designers’ competence, social and professional
adaptation, new generation designers, specializations’ convergence.
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MH®OPMATU3AUUA, COLUANBHAA AOANTALMUA
N LMDPOBBIE KOMNETEHLUU B ANCKYPCE TBOPYECTBA

CTaTbA MocBAWEeHa aHanu3y ocobeHHocTel coumanbHo-npodeccMoHanbHOM aganTaumm
WHAMBMAOB K TpeboBaHMAM WHPOPMALMOHHOIO O0bLlecTBa B YyC/l0BUAX UudpoBOM
pesontoumun. Lenbo wuccnepoBaHuMA ABWACA aHaAM3 ponn  LUMOPOBbIX KOMMETeHUUM
B COLMANbHO-NpodeccnoHanbHOM aganTtaumm An3aiHepoB HOBOrO NOKO/IEHMA.

MeToauKa uccnefoBaHUA OCHOBaHA HA CUMCTEMHOM NOAXo4e K MOMUCKY daKTopos
B/AMAHMA HA COLMAbHYIO afanTauuio AM3aliHEPOB B YCN0BUAX MHPopmaTU3aunn. CnoxkHan
npobnema uccnefoBaHWA BEKTOPa BAMAHMA MHOOPMATM3aLMM HA PaA3/IMYHbIE aCMeKTbl
bOpMMPOBaAHUA KyNbTypbl M HA Ka4yecTBO HOBOro 06pasa »KM3HW pellaeTca MeToLO0M
AeKomnosnumm obLueit KapTuHbl Ha OTAeNbHble HanpaBAeHWA AeaTesbHOCTW. B KauvecTtse
OMOPHOM AWUCLUMNAUHLI aHanu3a BblbpaH Au3aliH, Aaa KoToporo npobnema coumanbHo-
npodeccMoHanbHOM aganTauuun cTouT ocobeHHo ocTpo.

HoBu3Ha 3aKnloyaeTcAa B NpeasioKeHHOM obliem noaxode K peleHuto npobnembl
couManbHO-NpodeccMoHanbHOM adanTaumm AusaliHepoB, Ha 6ase KOToporo npoBoguTCA
heTanus3auma nyten coumanbHoM agantaumm  3WH-AM3AMHEPOB B  AMUCKYypce AU3alH-
TBOYOCTM B YCNOBUAX LUDPOBOIN PEBONIOLMM B UHAYCTPUM Moabl. NpuBoguTca 060cHOBaHUE
ponn LMPOBbIX KOMNETEHLMM KaK KntovyeBoro ¢aKkropa coumanbHo-npodeccMoHanbHom
afanTaumm AuM3aiHepoB HOBOrO NMOKOJIEHUA MOJA BAWAHMEM KOHBEPreHuMu cneumanmsaumi
N PEUNHKMHUPUHTA TEXHONOTMYECKMX U BU3HEC-NPOLLECCOB.

BbiBoabl. MpoBeseH aHanu3 ocobeHHoCTeN coumanbHO-NPodeccMoHanbHOM adanTaum
MHOMBMAYYMOB K TpeboBaHuam uHbOpMauuoHHoro obuwectBa B ycnoBuax LMbpoBoi
pesostoumu. Bonpocokl TpaHchopmaunm TpeboBaHUM K KOMNETEHLMAM AM3aliHEPOB HOBOIO
NOKOJIEHUA B YCNOBUAX LMPPOBOM PEBONOLMM PACCMOTPEHbI HAa Npumepe AM3alkiHepCcKoro
TBOpYECTBa.

KntoueBble cnoBa: coumanbHo-nNpodeccMoHanbHaa aganTaums, AusaiiHepbl HOBOTO
nokosieHus, LMdpoBble KOMNETEHLMW, KOHBEPrEHLMA CneLManmn3aumni.
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