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Lindpposa nnardpopma: iHdopmaLiviHi TeXHONOTIi B COLIOKYNETYPHIN cdepi 2020, Tom 3 Ne 2

BucHOBKMU. Y po60Ti NpoaHanisaoBaHoO HasaBHi NpobaeMu Ta NepPcrnekTUBU 3aCTOCYBaHHS OH-
TONOrIA Yy MOAENOBaHHI MpoLeciB HaBYaHHA. BpaxoBytoum pesynstaT NPOBEAEHOro aHanisy,
po3pob6seHo baraTopiBHEBY OHTONONYHY MOZE/b, AKA MAE BaXK/IMBE 3HAYEHHA A5 PO3B'A3aHHA
npobnem nigsuLLeHHA eGEKTUBHOCTI NPOLECiB HaBYaHHA (0CO061MBO AMCTaHLiHOrO, online-Has-
YaHH#, e-learning) 3a 4ONOMOrot0 BUKOPUCTAHHA KOMM FOTEPHUX HAaBYaIbHUX CUCTEM.

KntouyoBi cnoBa: iHTeNIeKTyanizalia npouecis HaBY4aHHA; MOAEMOBAHHA NPOLLECiB HaBYaHHSA;
OHTO/I0TiYHA MOAENb; OHTONOTYHA MOAE/b «BUKNAAA4a»; OHTONOrMYHA MOAENb KCTYAEHTa».

Bcryn. Ha cborogHi 0co6/1MBO aKTyasibHUMK CTann Npobaemn CTBOPEHHA edek-
TUBHUX CUCTEM HABYaHHSA, WO 6a3yOTbCA HA Cy4acHMX TexHonoriaxX (iHpopmauiiHMx
Ta iHTENeKTyaNbHUX) i BiANOBIAHUX MOAENsAX, CTBOPEHHA HOBUX ¢popMm i cnocobis no-
[AaHHA HaBYanbHOro matepiany. Lli npobnemn obymoBneHi, 30Kpema, 3araibHo Kpu-
3010 HalioOHaNbHUX OCBITHIX cMCTEM. B OCHOBI 3a3HAY€HOI KPU3U NEKUTb TaK 3BaHUM
«iHpopMaLinHMIN Bym», MoABa AKOro € HAC/AIAKOM PO3BUTKY KOMN'HOTEPHOI TEXHIKM,
30Kpema nepcoHanbHux komn'totepis (MK), iHTepHeTy. Yce ue 3Ha4yHo 36inblMI0 06-
cAr gocTynHoi iHpopmallii, AKiCTb i WBMAKICTL pobOTH 3 Heto (06pobKu, Bisyanisadji,
06MmiHy TOLLO).

3apasom iHpopMaLiliHi 1 iHTeNeKTyanbHiI TexHonorii nopoauan npobnemn no-
WyKY iHpopmaUil y BenMKnx 6asax gaHux (B) cyyacHux iHpopmauiiHMX cucTem, LWo
YCKNAAHIOE iX 3aCTOCYBaHHA B HaBYa/lbHOMY npoueci 6e3 nonepeaHix HaNaWTyBaHb,
CTBOPEHHA cneuianbHux GinbTpiB i cuctem nolwyky NoTpibHoi iHbopmauii ana Ha-
BYAJIbHUX | OCBITHIX 3aBAaHb.

BUHMKaE HNU3Ka Npobaem, Nos’a3aHmx 3 pehopMyBaHHAM OCBITU, BUKOPUCTAHHAM
Komn'toTepHOT TeXHiKM Ta iHdopmaLinHux TexHosoril (IT) B npouecax HaBYaHHSA, aHa-
Ni3oMm ycnixiB i HeBAAY 3aCTOCYBaHHA NPOrPaMHUX NPOAYKTIB y chepi oCBiTH.

[o umx npobnem HanexaTb, HANPUKNAA, TaKi:

— NigBULLEHHA edEKTUBHOCTI OCBITHLOrO NPOLLECY 33 AOMNOMOIO0 BUKOPUCTAHHA
CYYaCHUX iHPOPMALLIMHWNX Ta IHTENIeKTYa/IbHUX TEXHOOTIil;

— [LOCATHEHHSA BUCOKOrO iHTENEKTYa/IbHOFO PiBHA HaBYaHHA B KOMN'IOTEPHUX CU-
CcTemax HaBYaHHSA;

— CTBOPEHHA KOMN'OTEPHUX HaBYaIbHUX CepesoBuLL,

Y npauax 6aratbox HaykosLiB (bawmakoB u Bawmakos, 2003; KpacunbHMKOBA,
2009; Conosos, 2016; AHgpees, 2018; Communication from the Commission, 2000;
Allen, and Seaman, 2008; Liu, 2017; AuctaHumoHHoe obydyeHue, e-learning, 2003;
Wolfe, 2018; Kyapnasues v gp., 2006) gocnigrkeHo wi npobiemmn Ta BU3Ha4Ye€HO Npudm-
HU, LLO YCKIAAHIOOTb iX po3B’s3aHHA. HasBHI nporpamHi npoaykTtn y chepi ocBiTh He
3abe3neuytoTb, Ha XKasb:

— CYTTEBOrO MiABULLLEHHA AKOCTIi NPOLEeCy HaBYaHHA;

— CKOPOYEHHS Yacy, HeobXiAHOTo ANA AKICHOTO HaBYAHHS;

— MaCOBOrO iX BAKOPUCTAHHA B peasibHOMY OCBITHbOMY MPOLLECi.

Y TaKOMY K CTaHOBMULLj 3HAX0A4MTbCA 1 iges « AMCcTaHuUiMHOI» ocBiTK (online-ocBiTy,
e-learning), AKwwo nig unum He po3ymiTn dopmu online-HaBYaHHSA Ha 6asi cydacHUX Te-
JNIEKOMYHIKaLiMHUX cucTem.
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Hepnoniku dopmu HaBuyaHHsa (B offline-pexumi) nobpe Bigomi, a BUKOPUCTAHHSA
TEeNEeKOMYHIKaLii y ToMy BUINAAI, AK Le 3apa3 pobuTbcA B NMpoLecax HaBYaHHA, He
CNPUAE AKICHOMY 3aCBOEHHIO MaTepiany Ta NpuabaHHO HOBMX 3HaHb. Lle obymosne-
HO TMM, LLLO peani3alis HegOoCTaTHbO NPOAYMAHUX CTPATEriM | TAKTUKU ANCTAHLINHOT
OCBITM HaBiTb Ha CynepCy4YacHili TEXHIL He MOKpPALLLYE AKICTb OCBITH.

Ane € 1 3aBAaHHA, AKi yCNiLWHO MOXKHa PO3B’A3aTW 3@ AOMNOMOrOH CyvacHux IT,
HanpuKknaz:

— NpoBeAeHHA KypciB NepeniaroToBKu (y AesKUX NpeaMeTHUX chepax);

— iHTEHCUMBHWI TPEHIHT;

— iHpopmauitHe 3abe3neyeHHA Ta HANOBHEHHA HABYa/IbHOrO NpoLecy.

3apa3 y cuctemi HaBYaHHA CKlanaca NnapafoKcasbHa CUTyaLia, KoM pa3om 3 nig-
PYYHMKAMM Ta 3afaYHMKAMM CTaNM BWAABATU TaK 3BaHi «pelebHUKmM» (36ipHUKM
po3B’A3aHUX 3ada4). TO6TO NpoLec HaBYaHHA MOXKe 3BEeCTUCA A0 TaKoro: TOW, XTO
HaBYaETbCA, OTPUMYE 3aaauy, bepe 1i B «pellebHUKY» Ta nepenuncye B 3owwuTt (abo
3anam’aTOBYE), NepeKasye BMKAAZAYEBI I OTPUMYE OLIHKY. Py TaKOMy OCBITHbO-
My MpoLeci HaMKpaLWMMK CTalOTb Ti, XTO MA€E XOpOoLUy Nam’aTb. 3BUYANHO, BUKNALAu
MOKe NOCTaBUTU A0AATKOBI 3aNMTaHHA, MPOTE XOPOLLi «pellebHUKN» MICTATb i iX.

CTBOpPEHHSA AKICHOrO a/IFOPUTMY aBTOMaTM30BAHOTO PO3B’A3aHHA 3aa4 3 MaTeMa-
TUKM BUKOPUCTOBYIOTb MNif, YaC NPOEKTYBAHHA CNeLiaNi30BaHUX iIHTENEKTYabHUX CUC-
Tem (MogKonsuH, 2008). Ha ocHoBi po3pobaeHoi moaeni NogaHHA 3HaHb i Npoueayp
BMBEAEHHA 3 HMUX HOBMX PaKTiB 3MOAE/bOBAaHO MPOLLEC PO3B’A3aHHA MaTeMATUYHMUX
3agay TakK, wo MK po3s’sasye ix Kpauwe Ta wseuawe noanHu. MK BUKopUCToByE Bigi-
6paHi, BiadinbTpoBaHi Ta cneuiaibHUM YMHOM OpraHi3oBaHi rotosi Gopmu, Npuitomm
i cnocobu po3B’A3aHHA MaTeEMATUYHMX 3a43u4.

Lia nporpama (komn’toTepHUI BUPilLYyBay MaTeMaTUUYHUX 3a4a4), BUKOPUCTOBYHO-
YW eKcnepTHi 3HaHHSA, Ha4a€E NOACHEHHS OOI'PYHTOBAHOCTI 3aCTOCYBaHHSA NpPaBMA Nig,
Yyac po3B’A3aHHA 3a4ay i LEMOHCTPYE MOMK/MBICTb CTBOPEHHS IHTENEKTYaNbHUX CUC-
TeM, AKi 32 CBOIMM MOXK/IMBOCTAMM MOXKHA NOPIBHATU 3 iHTENIEKTOM SitoanHK (Moako-
n3uH, 2008).

Y npausx (Communication from the Commission, 2000; AucTaHuMoHHOe obyye-
Hue, e-learning, C40O, 2003; Wolfe, 2018; Kyapsasues n gp., 2006) yKasaHo, WO He
OCTaHHIO POAb Y NpOLLecax HaBYaHHA Biairpae npegMeTHUIA 3MiCT (KOHTEHT) po3ainis,
AKi BMBYAOTb. BogHOUYaC BaXK/IMBO PO3B’A3aTH, 30KPEMA, TaKi Npobaemu:

— BWM3HA4YeHHA OGyHAAMEHTaNbHOrO Ta 3ara/ibHOKY/NIbTYPHOTO CEHCY BMBYEHHSA
ONCLUNNIHK;

— BW3HAYEHHA MeXi 6a30BMX 3HAHb, HUMKYE AKX HEMOXKIMBE BUBYEHHA HACTYM-
HOT ANCUMUNAIHW B CTPYKTYPHO-/IOTYHilA CXeMi HaBYaHHSA;

— BMW3HA4YeHHA GyHAAMEHTANIbHUMX i 3ara/IbHOKYIBTYPHUX NpeamMmeTHUx chep.

BWHMKae NUTaHHA Npo Habip 6a30BMX 3HaHb, HEOBXiAHWI A1A HOBOT OCBITHLOI MO-
aeni. AHanis mogenen B ocBiTHIM ranysi (Kyapsasues u gp., 2006; Ctporanos, 1998;
lpebeHes 1 YynpyHos, 2007) Aae 3mory 3pobUTH BUCHOBOK, LLO NPOCTe BigobparkeH-
HA HaBYa/IbHOTO KOHTEHTY B €/1eKTPOHHOMY BUIALI, He ayxe 36inbwytoun epekTms-
HiCTb NPOLLECIB HAaBYaHHA, 34 0POXKYE MOro, AKLLO BPAaxOBYyBaTU BUTPATU HA CTBOPEHHSA
Ta NiATPUMKY BiANOBIAHOI €NeKTPOHHOI Moaeni unx npouecis. [1a uboro HeobxigHa
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HAABHICTb cnewia/ibHO PO3p0baeHMX CUCTEM HaBiraLii o HaBYa/ibHOMY MaTepiany. IH-
TepHeT, AKUI He € OCBITHIM/HaBYaIbHUM CepeaoBULLEM, Bifirpae BaXKANBY POJib B iH-
dopMaLiMHOMY HAaCUYEHHI OCBITHBOIO CepeaoBuULLa.

Pe3ynbrat gocnigyeHHs. CTBOPEHHA iHTeNEKTya/IbHUX HaBYaIbHUX CUCTEM NO-
Tpebye po3pobKM BigNOBIAHUX TEXHO/IOTi IX CTBOPEHHS Ta aHa/i3y NpoLEeciB HaBYaH-
HS 3 NO3MLiM TMNOAOTIT OCBITHIX 3aBAaHb, TMMIB BMPaB i T. N. Ba)K/IMBOIO € TEXHONOTIiS
CTBOPEHHSA HABYA/NIbHUX CUCTEM 3 e/IeMEHTAMM iHTENIEKTYaIbHOT NOBEAIHKM, fiKa 3ane-
YKWTb, 30KpPEMa, BiZ, NOBEAIHKN CTyAeHTa B NPOLECi HABYaHHA, MOro ycnixis y AocAar-
HEeHHI Ljinei HaBYaHHA.

MeToto AoCAiAXKeHHA € BUSHAYEHHS Ta aHasli3 npobaem iHTeneKkTyanisauii npoue-
CiB HaBYaHHA Ta WAAXIB iX PO3B’A3aHHA. [HCTPyMEHTapieEM AOCATHEHHA MOCTaB/eHOl
MeTM Ta pOo3B’A3aHHA NOCTaBAEHMX 3aBAaHb MalOTb CTAaTU OHTONONIYHI Mogeni.

ChopmyntoeMO BUMOTU A0 iHTENEKTYaANIbHUX HaBYa/IbHUX CUCTEM | Mporpam, Wwob
BOHU BynM NpuBabamBi ANA BUKOPUCTAHHS B HaBYyanbHomy npoueci (Conosos, 2016;
Allen and Seaman, 2008; KynnHuy, 2003). Cepeg, BUMOT CAif BUAIANTH, 30KpeMa:

— iHTYITMBHO 3po3yminuii inTepdelic (opopmaeHHA OKPEMUX CTOPIHOK eKpaHy 3a-
CTOCOBYE rpadiky, KoJip ToLLo);

— HaABHICTb YMceNnbHUX, BAraToPiBHEBUX PO3rajy’KeHUX HaBYasbHUX MPOrpam,
NIHIMHUAY PeXUM MOXKANBUIA MPU NOKPOKOBOMY PO3rNA4i NOraHO 3aCBOEHOMO Ma-
Tepiany;

— HaABHICTb AOMOMIXKHMX 3acobiB (cMcTeMM NifKa3oK, NocMNaHb Ha [04aTKOBI
HaBYa/ibHi MaTepiasn, NOCUAAHHA Ha iHWIi iIHGOpPMaLiHI MaTepiann, 3MiHKU cTpaTerii
HaBYaHHSA TOLLO) YCYHEHHSA NPo6aeMm, LLO BUHWUKAM B NPOLLECi HABYAHHS;

— «J0CTAaTHbO» Be/IMKA BAPIaTUBHICTb MHOXWHW MNOBILAOMAEHb KOMM'OTEPHOI Ha-
BYa/IbHOI Nporpamu (LA BMMOra NOLLMPHOETLCA | Ha NPOLLEC NOBTOPEHHS HaBYa/bHO-
ro matepiany, Aas AKOro NoBUHEH ByTW iHWKI maTepian i3 3aBAAHHAMM, HiXK Mig Yvac
HaBYaHHA);

— CUCTEMHUI NPUHLMN Nobya0BM KOMN'OTEPHOT HaBYaIbHOT NPOrpamm 3 pisHo-
MaHITTAM BapiaLii y NOCTAaHOBL,i 3aBAaHb, MOX/IMBOCTEN B3aEMO,ii 3 MPOrpamoto;

— 3abe3neyeHHA aganTauii 4o cTyaeHTa (06AiKy Yacy i Temny HaBYaHHSA, BU3Ha-
YeHHA piBHA pe3ynbTaTiB, NCUXODI3UYHUX MOXKINBOCTEN CNPUAHATTA MaTepiany HaBs-
YaHHA TOLLO);

— MOXX/UBICTb aKTUBHOTO BTPYYaHHA CTYAEHTIB Y NPOLEeC HaBYaHHA 33 AOMOMO-
rolo Komn'toTepHoi HaBYaibHOI NPorpamm (3MeHLWeHHsA/NornbaeHHs maTtepiany, Ha-
AaHHA 404ATKOBOIO KOHTEHTY, 3MiHa TEMMY HaBYaHHA i T. N.);

— MOX/UBICTb NepepuBaHHA NpoLecy HaBYaHHA B ByAb-AKMN MOMEHT 4vacy 3i
36eperKeHHAM pe3ynbTaTiB HaBYaHHA CTYAEHTA (MPOTOKOA HaBYAHHA) | NPOAOBKEHHSA
3aHATTA 3 TOrO MicLLA, Ha AKOMY BOHO Byn10 nepepBaHe, abo NOBEPHEHHS 40 MOYATKY.

O4HUM 3 NpUKNaLiB po3B’A3aHHA NPO6aEM CTBOPEHHA iHTEIEKTYaIbHUX HaBYa b-
HWUX cMCTeM € NPOEKT «IDEA» (CTBOPEHHSA EKCNEePTHUX CUCTEM A/1A HABYAHHA B Pi3HUX
npeametHux chepax) (MpebeHes n YynpyHos, 2007). Y «IDEA» cTBOpeHO Moaeni cTy-
OEeHTa Ta BUKAaZaya, AKi B3AEMOAIOTb MiXK coOb0t0 Yepes NPocCTip HaBYa/IbHOTO KOH-
TeHTy, GOpMani3oBaHoOro y BUrALi po3miyeHux gepeB abo HaBaHTaxeHux rpadis
(MpebeHes 1 YynpyHos, 2007).
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Y «IDEA» po3pobneHo HaBYasibHi CUCTEMM BMBYEHHS iHO3EMHMX MOB (y TOMy
Yymchi i3 3aCTOCYBaHHAM E€KCNepTHOT cUcTeMu), AKi He Byan AO0CTaTHbO PO3BUHEHUMM
(inTenekTyanbHMMMK) Yepes HeobXiAHICTb CTBOPEHHA BENIMKOro Habopy BUpiLllanbHUX
NpPaBwuA i BEIMKUX BUTPAT pecypcis.

IHTeneKTyanisauia npoueciB HaBYaAHHA MOAAFAE Yy CTBOPEHHI iHCTpyMeHTapito
CNPOLLLEHHA PO3POOKM HaBYaNbHUX CUCTEM YM KOMN'HOTEPHMX HABYa/IbHUX KypcCiB 3a
A0NOMOrot0 BUKOPUCTAHHA BiANOBIAHUX OHTONOFYHUX MoAeNen NPoLeciB HaBYaHHSA.

3anponoHOBaHWI iHCTPYMEHTapIl A1 PO3POOKM iHTENEeKTYasIbHUX HABYAIbHUX
cuctem DEL mae micTMTM Hacamnepesd aBTOPCbKY cucTemy (3acobu po3pobKu Ha-
BYA/IbHUX KYPCiB), CUCTEMY CTyAEHTa (3acobu Bif0OpParkeHHA HA eKpaH HaBYa/IbHOrO
KOHTEHTY), 3acobm cTBOpeHHA ekcnepTHOI cuctemu (EC), am3aiHepa CTOPIHKK, cUCTe-
MYy HaBiraLii no Kypcy, iHTepnpertaTtopa CKpunTiB, 3acobu mynstumesia, 6ibniotekm Ha-
BYa/NIbHUX MoayniB, 6a3y AaHUX (HaBYANIbHUI KOHTEHT).

Cuctema cTyaeHTa Hafa€eTbcA MOMY pa3oM 3 FOTOBMM KYPCOM i CYrye iHTepnpeTa-
TOPOM AaHWX, NiATOTOBIEHMX 33 4OMNOMOrOH aBTOPCbKOI CUCTEMMU.

ABTOPY HaBYa/IbHOTO Kypcy Hafa€eTbCsA HAabip BU3HAYEHMX TUNIB BNpPaB:

— BUWBIp oaHOro abo AeKiNbKOX BapiaHTIB 3i CMMUCKY 3aNpPONoOHOBaHMUX;
3aNOBHEHHA NPONYCKIB Y TEKCTI;

BCTAHOBJIEHHA BiANOBIAHOCTI;

— MOLWYK e/leMEHTIB Ha 306parKeHHi Ta iH.

[na KOXKHOro TUNYy BNpaBu € cBoA GopMa BBEAEHHA AaHWUX, TOMYy poboTa aBTopa
3 p03p06KM HaBYaA/IbHOTO Kypcy nepeabavac:

1. CKnagaHHA NaaHy Kypcy.

2. Niabip KOHTEHTY KypCy — TEKCTIB, 300pakeHb, 3BYKIB i Biaeo.

3. MiaroToBKa A404aTKOBOro MaTepiany — NOACHEHb, A40BiAKOBOI iHPpopMaLii, cnos-
HUMKIB Ta iH.

4. MigroToBKa AaHUX ON1A eKCMepTHOI CUCTEMMU — CTPYKTYPU HaBYaNbHUX Linew,
NAaHIB HaBYaHHA, KOMEHTapIB.

5. MiaroToBKa BrnpaB — BUbip O4HOIO 3 BU3HAYEHMX TUMIB i 3aNOBHEHHA BiAMNOBIA-
Hoi dopmM, KBanidikaLis MOKANBUX NOMUNOK YYHA (TUN MOMMUJIKK, KiNbKicTb 6anis,
MOCMAAHHA HA HABYaJbHI LiNi, HE3HAHHA AKMX MOTI0 CMPUYUHUTU MOXUOKY).

Y cTyAeHTa Ma€ byTU MOXKAMBICTb NPALIOBATU B TAKMX PEXMMAX HABYAHHSA:

1. BinbHa HaBirayis no Kypcy (BMKOHaHHA BNpaBs y A0BiNbHIM NOCAIAOBHOCTI).

2. HaBuyaHH#A 3a ogHMM i3 3a34aneriab NiAroToBNEHMX aBTOPOM MAAHIB: BiNbHUN
BMbip nnaHy (abo BMbip 3a pekomeHaauieto EC), BUKOHaAHHSA BNpaB y YiTKO BU3HAYEHil
NOCNiA0BHOCTI.

3. HasyaHHA nig kepyBaHHAm EC — HacTynHa BnpasBa BM3Ha4yaeTbcA EC 3aneKHO
BiZ, pe3ynbTaTiB Ta iHAMBIAYyaNbHUX 0COBMBOCTEN CTyAEHTa. TyT MOXKUBI NOBTOPEH-
HA, NiABULWEHHA/NOHUMKEHHA CKAAAHOCTI BNpas i T. n.

3aBpaHHsA EC 3 ynpaBaiHHA NpoLecammn HaBY4aHHA MOXKHA PO3bUTU Ha Nifg3aBaAHHA:

1. Mipbip BiANOBIAHOrO HAaBYaILHOTO MJIAHY 3a/1€XKHO BifZ Pe3y/bTaTiB NOYaTKOBO-
ro TeCTyBaHHA CTYAEHTIB (BUABNEHHA PiBHA 3HAHb Ta iIHAMBIAYaNbHUX XaPaKTEPUCTUK).

2. Mpep'sBNEHHA CTYAEHTY MaTepiany, HaKOMUYEHHA Pe3y/bTaTiB HaBYAHHS.

3. CknagaHHA NPOTOKOJy HaBYaHHA, Lo 36epirae icTopito BCiX NOAiN HaBYaHHS.
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4. CKnaflaHHA Mofeni CTyaeHTa, MoZeni Npouecy HaBYaHHA (SiKa BpaxoBye BCi
MOMNUBI HaBYabHI cUTyaLi).

5. AHani3 HaBYaNbHOI CUTYyaL,ii — BUSHAYEHHSA Ail, AKi AOLINbHO BXMBATHM B Ll CU-
TyaLii 4NA NeBHOro TUNy CTyAeHTa.

6. Nigbip BigNoBiAHOI HaBYaNbHOT CTpaTerii.

7. CKnagaHHA naaHy HacTynHOro 3aHATTA — HanoBHeHHs 0bpaHoi cTpaTerii Ha-
BYAJIbHUM KOHTEHTOM.

EC nig yac HaBYaHHA CTEXNUTb 338 TAKUMM NOAIAMMU:

1. YcnilwHO BMKOHAHI BNPaBM Ta OKPeMi iX YaCTUHW.

2. [lonyuwieHi y npoueci BUKOHAHHA BNpPaB NMOMWAKM 3 KBanidikalieto Knacy no-
MUIKK:

— BWMNAAKOBi MOMUKMU (HATUCKAHHSA KHOMKU «MULLI» He TaM i T. .);

— NOMWJIKW, NOB’A3aHI 3 HEZOCTATHIMM 3HAHHAMM (HAaBUYKAMM) 3 TEMMU, LLO BU-
BYAIOTb Y MEBHMUN MOMEHT;

— NOMWJIKM, NOB’A3aHi 3 HEAOCTAaTHIMM 3HAHHAMM (HAaBUUYKAMM) 3 IHLLMX TEM;

— Hepo3nisHaHi NnoMuUAKK (Hanpuknag, 6e3rnysaa NocnigoBHICTL NiTep Tam, Ae
Tpeba 6yn0 HanucaTu cNoBo).

3. 3BepHeHHA 40 AOBIAKOBOI YM iHWOT 404ATKOBOI iIHPOpMaLLii.

4. TepeBULLLEHHA Yacy, 3aN1aHOBAHOIO aBTOPOM BNpaBu, abo BUKOHAHHSA BNpaBK
paHille 3an1aHoOBaHOro Yacy.

5. BXXWTi 3 iHiLiaTMBM CTyAEHTa BiAXMIEHHA Bi4 HABYANbHOI CTpaTerii Ta iHWi BTPY-
YaHHA B MPOLEC HAaBYAHHA.

IcTopia noait HAKONMUYETLCA Y BCiX PEXMMAX HAaBYAHHA, TOMY Nig Yac nepexoay
BiZ, peXXmmy BiNbHOI HaBirawii 4o penumy HaB4YaHHA 3 EC BpaxoBytOoTb nonepegHi pe-
3ynbTaTn. ABTOP yCTaHOB/OE Npasuaa EC 3a gonomoroto KogyBaHHA AMHAMIKM Noaii
E npoTarom ycboro HaByaHHsa Tpinkoto: C, = <F, N, R.>, fie F,— AMHamiKa 4acToTu no-
Aii Ha iHTepBani (4acTo; pigKo; cnoYaTKy pigKo, NOTiM YacTiwe i T. n.), N,— BigHOWeHHs
AOBXMHM NPOTOKO/Y 10 3aN1aHOBAHOTO Yacy HaB4yaHHA T, R, — BiAHOWEHHA YMcna
no4in, Wwo Biabynncs, 4o YMcia MOXKANBUX ab0, AK Y BUNAAKY KOPUCTYBAHHA A0BiAKO-
BOMO iIHPOPMaALLIELD, L0 YMC/A OYIKYBAHUX.

JOoKnagHWI NPOTOKON HaBYaHHA MOXKe ByTWM OTPUMAHMIA, AKLLO 36epiraTn TPiKku
Ca(l,-) ONA AEeKiNbKOX BaXK/IMBUX iHTepBanis Ij: HaBYa/IbHA METa; 3aHATTA; TMMYACOBI iH-
TepBanu (CbOroAHILLIHE 3aHATTA, OCTAHHIO FOAMHY i T. Nn.).

B iHCcTpymeHTapii po3pobKM HaBYaIbHUX CUCTEM AM3aHEPY CTOPIHKM HAAAETbCA
MOX/MBICTb CAMOCTIMHO PO3POBASATU HOBI TUNW BNPAB, CKAAZA0UM iX i3 3yMOBAEHNX
KOMMOHEHTIB (Hanucy, 306parkeHHs, KHOMKM Ta iH.). Taknit LLabnoH MOXKe BUKOPUCTO-
ByBaTUCA A4NA CKAafZaHHA Bnpas. Mig yac po3pobku wabnoHy i peparysaHHA BNpas
AN3aliHep CTOPIHKM HaZla€ aBTOPY MOK/IMBICTb PO3TALLIOBYBATU KOMMOHEHTU Ha eKpa-
Hi Ta 3MiHIOBaTK iX 30BHILLHIA BUINsA, NOCTIMHO CNOCTEpiratouM pesyabTaTt CBOIX Aii.
CtaHAapTHI GOpMM 3aNULLIALOTLCS SIK 3aCib WBMAKOro BBEAEHHA 3MiCTy BMpas.

3aBAsSKM cMCTEMI HaBiraLii No Kypcy aBTop BM3Ha4a€e NaH HaBYaHHA (He 060B’A3-
KOBO AiHiliHa MNOCNiA0BHICTb 3aHATL), BiH MOXE MICTUTU PO3ranyKeHHs i LMKIU, Kepo-
BaHi CKpMnTamu. ABTOp MOMKe 3iCTaBUTU CKPUNT ByAb-AKOi Noaji HaBYaHHSA, NoYMHa-
UM 3 NPOCTUX NOAiN (HaTUCKAaHHA MULLI, BBEAEHHSA 3 KNasiaTypu i T. n.) i 3aKiHYyoUM
CKNaZHMMM (MOMUIKa NEBHOTO TUNY, Nepexig, A0 HacTynHOI MaBK i T. n.). ABTOpPY, AKWA
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He Ma€ HaBMYOK NPOrpamyBaHHA, HALAETbCA CNOCIO NpeacTaBNeHHA TEKCTY CKpMMTa
Yy BUTNAAI NOCNIJOBHOCTI «Ail» Ta IHCTPYMEHT gns ii peaaryBaHHs.

3 nosABoto HOBUX MynbTUMegiamoxxansocteit Windows (rpacdiuHi, aygio- Ta Bigeo-
dopmatu, aHimaLis i T. N.) BOHM CTalOTb AOCTYMHUMU iHCTpymeHTapito DEL. Mobyaosa
HaBYa/IbHOIO Kypcy, fika nepeabayae Moro po3buTTsa Ha He3aexXHi 6a3n HaBYabHUX
mopaynis (6ibnioTekn), ymoxxknmemna 6aratopasoBe BUKOPUCTAHHA HAaBYa/IbHUX MOAY-
niB B iHWKX Kypcax. CneuianizoBaHi KOMNOHEHTU (BNpaBuM, NPOTOKOA, Npes3eHTaLlis)
BMMAratoTb BEIMKMX BUTPAT Mifg Yac po3pobKM HOBUX TUMIB BNPaB:

1. Onuc cnocoby HagaHHA CTYAEHTOM BiAMNOBIAj HAa MUTAHHS.

2. BU3HauyeHHs NOMUAKM (TUN, KiNbKicTb 6aniB, KOMeHTap).

3. BegeHHA NpoOTOKONY HAaBYaHHA.

4. Po3pobKa MmynbTUMejianpeseHTaLii.

3MmicTOBHa YacTMHa Kypcy Ternep MoKe imnopTysatuca 3 B[l ctaHgapTHMX dopma-
TiB. Lle imnopT moxe nposoauTMCA Mg Yac poboTun aBTopa (o6 noTim AonpaLbo-
BYBaTM BMpPaBW BXe 3 AOMNOMOrot aBTOPCbKOI cucTeMu) Ta 6esnocepeaHbo nig, vac
poboTn Kypcy Ha MK cTyaeHTa (Le Aa€ 3MOory AMHAaMIYHO OHOB/IKOBATM 3MICT KypcCy).

BMKOPUCTaHHSA iIHTEPHETY CNPUAE TOMY, LLLO FOTOBUIM HAaBYa/IbHUI KypC MoXe ByTu
onybnikoBaHUI y AeKinbkox BapiaHTax: Windows-nporpama, wo npautoe 3 CD, *op-
CTKOro AMcKa abo B IOKasbHI Mepexki; Windows-nporpama, sika BUKOPUCTOBYE Ha-
BYAJIbHMM KOHTEHT, WO 3HAaX0AMUTbCA Ha BigaaneHomy cepsepi; Windows-nporpama,
L0 aBTOMATUYHO BCTAHOBJIOETLCA 3 BigAaNeHOro cepsepa Ta BUKOPUCTOBYE Bigaane-
Hi AaHi. Ha oCHOBI IHCTPYMEHTapPil0 MOXKYTb BYTU CTBOPEHi MyIbTUMELiNHI HaBYa bHI
Ta TECTYBa/IbHi CUCTEMM 3 PiI3HUX NpeaMeTHUX chep.

Oco6AMBOCTi OHTONIOFYHOrO MOAENOBaHHA NpoLueciB HaBYaHHA. byan pospo-
6neHi pi3Hi mogeni opraHisauji ANCTAHLiMHOIO HaBYaHHS, OA4HY 3 AKMX CTBOPEHO AN
3aCTOCYBAHHSA B Hil TeXHONOTii PO3POOKM HaBYA/IbHUX KYPCiB HA OCHOBI 3aNPONOHO-
BaHOro iHcTpymeHTapito «DEL». YacTMHY OHTONOrYHOT MoAeni opraHisauii HaB4YaHHA
B cuctemi DEL HaBegeHoO Ha puc. 1.

D Shas

PiBeHb 3HaHb
CTyAEeHTIB

TexHiyHe

3abesneyeHHsn

HasuyanbHe
cepenosuLe

TpOHHi

nigpy4YHUKN

CnekTtp
online-
KypciB

PiBeHb monuty Ha
online-kypcu

Puc. 1. YacTnHa oHTONOTIYHOI Moaeni B cuctemi DEL
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Ha ocHoBi ujei mogeni npoueciB AMcTaHLUiHOrO HaBYaHHA bynun anpoboBaHi ii ok-
pemi KomnoHeHTU. Kpim Toro, nposeaeHo online-ceaHcn HaBYaHHA 3 BUKOPUCTAHHAM
MYABTUMELIMHOIO HaBYa/IbHOTO KOHTEHTY.

BMKOpPUCTaHHA OHTONOTYHUX MOAEeNeN HaBYa/IbHUX CUCTEM CIPUAE IEFTKOMY OHOB-
JNIEHHIO HaBYa/NIbHOTO KOHTEHTY, AOAABAHHIO Pi3HUX €NeMEHTIB, MiABULLEHHIO AKOCTI
3aCBOEHHA HaBYa/IbHOro martepiany (3aBaAaKkM nepenbayeHit B OHTONOrIYHIA moaeni
iHAMBIAyanisaLii npouecis HaBYaHHSA AN KOXHOrO CTyAeHTa).

HaBuanbHUI MmaTepian moxe byTU npeacTaBAeHUin y BUrnsaai Habopy aepes 3 ne-
pexpecHUMM nocunaHHAMM. Lle BiANoBiga€ He TiNbKKM iEpapXiYHOCTI 3arasibHOT CTPYK-
TYPW HaBYaIbHOTO MaTepiany, a 1 BENUKIN KiIbKOCTI MOCK/IaHb Ha CTPYKTYPU HUXKYOTO
PiBHS HaBYa/IbHOro mMaTtepiany (AOMNOMIXKHWIA Ta A0AATKOBMIA KOHTEHT), WO Bigobpa-
KaoTb B3AEMO3B’A3KM Pi3HMX HABYANbHUX LjiNel, 3aBaaHb i T. M.

OcHoBHa meTa «DEL» — po3pobKa i AoBeaeHHA A0 NMPAKTUYHOTO BMKOPWUCTAHHS
Takoi Komn’'toTepHOI HaBYaNbHOI CUCTEMM, iIKa MoZentoBana 6 ycix y4aCHUKIB OCBIT-
HbOro npouecy (BMKNaZayiB, CTyAEHTIB, MEHEAKEpPIB OCBITM, HABYA/IbHOTO KOHTEHTY,
cTpaTerin, uinel Ta 3aBaHb HaBYaHHSA) | opraHizoByBasia 6 ONTUMabHY iX B3aEMOA0.

«DEL» niaTpnmye, 30Kpema:

— mexaHiamun popmyBaHHS Moaenen BUKNagaya i CTyAeHTa;

— BBEAEHHA NeBHMM YNHOM OPraHi30BaHOrO HAaBYA/IbHOIO KOHTEHTY 3 e/leMeHTa-
MU MyNbTUMeZia;

— iMiTyBaHHA Npouecy peasbHOro HaBYaHHA 3 ypPaxyBaHHSAM XapaKTepPHUX MOro
ocobnmsocTei;

— B3aEMHY afanTaLito BUKNaAaya i CTyAeHTa;

— 34i6HOCTI CTyAEeHTa;

— ONTUMMAJIbHICTb CTPaTeril 4O03YBaHHA 3HAHb i BNPaB BMK/agavyem;

— LWBKMAKICTb 3anam’ATOBYBAHHA i 3abyBaHHA 3HaHb CTYAEHTOM;

— TPWBANICTb i CTINKICTb aKTMBHOTO CTaHy NPOLLECY HAaBYaHHA.

Y ubomy nigxoai BMKNagay i CTyAeHT iHTepnpeTyBanmca 3a 4ONOMOrok BiANoBia-
HUX OHTONOriYHNX Mmoaenel (KyanHuu, 2003; Tkachenko, Tkachenko and Tkachenko,
2020; CmupHoB, 2001), a npouec HaBYaHHA NOMAra€ B iXHii iTepaTUBHIN B3aemogii.
3 6oKy Mogeni «BMKAaZaya» Ha KOXKHOMY KpoLli BUOMPAETbCS ONTMMAJIbHA 3 MOro
nornagy nofaya Moaeni-«CTyaeHTa» HaBYaNbHOro KOHTEHTY Ha OCHOBI TOTO, AK «3a-
CBOiNla» Ha NnomnepeaHiX KPOKax HaBYaHHA TaKy iHGOpMaLilo Moaenb-«CTyAeHT». Ha-
BYa/IbHA CMCTEMA € BiAKPUTOI Ta YHIBEPCANbHOW A1A 334aHOT0 Kaacy npegMeTHUX
chep, a TaKOXK Nerko NonoBHIOETbCS iHPOopmaLieto. MoaenbHUM Knacom npeameTHUX
coep € peanbHi moBu. Lli HaBYaNbHI cMCTEMM MiCNA HANOBHEHHS iIX KOHKPETHUM Ha-
BYA/IbHUM KOHTEHTOM CTatoTb KOMM IOTEPHUMM HABYAIbHUMM cucTeMamu. Y npobe-
Mi CMHTE3y afianTMBHOIO KOMM'IOTEPHOro «BMK/AaZa4va» HeobxigHO po3B’s3aTh Taki
3aBAAHHA:

1. CnHTEe3 aBTOMATA «BUYMTENAN.

2. CnHTe3 aBTOMATA KYYHAR.

3. Po3pobKa iHbopMaLiMHOT cucTeMu, aHaNOorYHOT A0 NiAPYYHMKIB 3 BNpaBaMu.

4. BupobieHHA oNTUMa/bHOI cTpaTerii B3aemogii KomnoHeHTiB 1-3.

5. CTBOpEHHS iHTepdency 3 LUMPOKMMM CEPBICHUMM NOCAYraMmm /15 KOPUCTYBaYa.
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Po3B’A3aHHA 3aBaaHb 1-4 nos’sA3aHe 3 po3B’A3aHHAM TaKMX Npobaem:

1. Po3pobka B[] i 6a3 3HaHb, WO CKNAAAOTbCA 3 BEMKUX MACUBIB CUHTAKCUYHOI
iHpopMaLii 3i CKNagHOK CEMAHTUKOK Ta HEYITKUMMW IOFIYHUMM 3B’ A3KaMMU.

2. Po3pob6Ka npocTopy onucy CTaHiB MoAenel «BUKAadaya» i «cTyaeHTa» i3 3a-
3HAYEHHAM 3B’A3KIB MiXK HUMM, LLO cnpuAe GYHKLIOHYBAHHIO LIUX MOAENEN.

3. Po3pobKa onTMManbHUX CTpaTerin B3aeMOAji MoAeni-«BUKAaaadya» 3 mMoaen-
N0-«CTyAeHTOM» 3acobamu Teopii OHTO/IOrIN, HEYITKOI NOrikKM, npoueaypamu Tuny
po3ni3HaBaHHS 06pasiB Ta iH.

Po3B’sA3aHHI0 Lunx Npobnem NpUcBAYEHi AOCAIAKEHHSA 3i CTBOPEHHS AKICHUX eNnek-
TPOHHUX NigpyyHUKiB (bawmakos 1 bawmakos, 2003; Allen and Seaman, 2008; Liu,
2017; lpebeHes n YynpyHos, 2007). TeopeTUYHUM PyHAAMEHTOM MOAENOBAHHA NPO-
LeciB HaBYaHHA € MOAeNi i MeToau, CTBOPEHI aBTopamm abo 3any4yeHi 3 Teopii iHTenek-
TYaNbHUX CUCTEM.

BucHOBKU. OHTONOriYHI MOAeNi OXONAKTbL NPOLECH HAaBYAHHA Ta BigirpatoTb Bu-
pilanbHy ponb. Taki Mogeni € 0CHOBOK KOMM IOTEPHOIT AUCTaHLUiMHOT ocBiTU. Lle Haby-
BA€E aKTyaNbHOCTi 0cobaMBO B Halw 4ac, konn € COVID-3arposa. 3a 4ONOMOrot OHTO-
NOTiYHMX MOoZenen MoXKHa, 30Kpema, HaZ,aBaTu Ta BidyanidyBaTu AeTasibHy HaBYa/IbHY
iHpopMaLiito Ta ynpaBniHCbKY iHGOpPMaLLito, AKMMM OBMIHIOIOTLCA MigCcMCTEMMU; Yac Ta
YMOBM iHiLianizauii nigcuctem; ctaH nigcuctem; npobaemu i NOMUIKN GYHKLiOHYBaAH-
HSt KOMN'OTePHOT HaBYa/IbHOI CUCTEMM UM OKPeMMX Ti niacnctem (KOMMOHEHTIB).

OfHi€to 3 roIoBHMX Npobaem nif, Yac CTBOPEHHA KOMN'IOTEPHUX HAaBYaIbHUX CUC-
Tem € 3aBAaHHA ¢dopmanisalii 3HaHb ekcnepTa (BMKNagaya) i nogaHHs X y BUrAA),
HeobxigHOMYy ANa GYHKLUiOHYBaHHA cucTemMM. HaBiTb MpyM BMKOPUCTaHHI HalbinbL
edeKTUBHMX aBTOPCbKUX CUCTEM Y CEpeaHbOMY Ha MiAroToBKY 1 roAnHM ypoKy noTpib-
Ho 10-15 rognH po6oTun aBTopa. OCHOBHY CKNaAHICTb TYT NpeacTaBase ¢opmanisauin
3HaHb, HEOBXigAHMX ANA iHTepnpeTay,ii (OLiHKKN) pe3ynbTaTiB YYHA i 3a1eXKHO Bif, LLbOro
noAasbLOT HaBiraLii No HaB4aNbHOMY KypcCy.
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ONTOLOGICAL MODELLING OF LEARNING PROCESSES

The purpose of the article is to study, analyze and consider general problems and prospects
for the use of ontologies in modelling learning processes.

The research methodology consists of methods of semantic analysis of the basic concepts
of this subject area (learning processes and learning management processes). The existing
approaches to modelling of educational processes are considered in the article.

The novelty of the research is the problem-solving of learning processes intellectualization
based on formal ontological models.

The conclusion of the research carried outin the article is that the work analyzed the existing
problems and prospects for the use of ontologies in modelling learning processes. Taking into
account the results of the analysis, the authors have developed a multilevel ontological model,
which is important for solving problems of improving the efficiency of learning processes
(especially distance, online-learning, e-learning) through the use of computer training systems.
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OHTO/IOIN'MYECKOE MOAENTMPOBAHUE NPOLLECCOB OBYYEHUA

Lienbto cTaTbu ABNAETCA UCC/IEA0BAHME, aHANN3 U PACCMOTPEHUE 06LLMX Npobaem u nep-
CMNEKTUB MCNOIb30BAHWUA OHTONOTMIA NPWU MOAENIMPOBAHNM NPOLLECCOB 0bYyYeHMs.

MeTtogamu uccnepoBaHUA ABAAKOTCA METOAbl CEMAaHTUYECKOrO aHa/In3a OCHOBHbIX MOHA-
TUIA AaHHOW nNpeameTHol ob1actu (y4ebHble npouecchl M NpoLecchl ynpasaeHus obydeHnem).
B cTaTbe pacCMOTpEHbI CYLLECTBYHOLLLME MOAXOAbl K MOAENIMPOBAHMIO YYebHbIX MPOLEeCCoB.

HoBu3HOW NpoBeAEHHOro UCCNeA0BaHUA ABAETCA pelueHne Npobiem UHTeNNeKTyann-
3auUum npoueccoB obyyeHUss Ha ocHoBe GOPMasIbHbIX OHTO/IOIMYECKMX ModeNnen.

BbiBoAbl. B paboTe Hbl1M NpoaHanM3MpoBaHbl CyLLECTBYOLLME NPOBaeMbl U NePCNEKTUBDI
NPUMEHEHUS OHTONOTMIN B MOAENMPOBAHMM MPOLLECCOB OByyYeHUsA. YuuTbiBas pesyabTaTbl
npoBeAeHHOro aHanM3a, paspaboTaHa MHOTOYPOBHEBAA OHTOIOTMYECKAn MOAENb, MEtoLLan
BaXKHOEe 3HauYeHue ansa peleHns npobaem nosbiweHnUs 3pGEeKTUBHOCTN NPOoLECccoB 0byYeHus
(ocobeHHO aucTaHumoHHoro, online-obyyeHus, e-learning) 3a cyeT MCNONb30BAHUA KOMMbIO-
TEPHbIX 0O6YYAIOLLNX CUCTEM.

KntoueBble cnoBa: MHTEN/IEKTYaM3aLMA NPOLECCOB 0OyYeHMA; MOAENMPOBaHME NpoLLec-
COB 06yYEHMA; OHTO/IOTMYECKAnA MOZE/b; OHTONOTMYECKAA MOAE/b KNPENoAaBaTeNNA»; OHTO/O-
rMYeckan MofeNb «CTyAeHTay.
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HOBMI 3MICT | MOTEHLIAN BIPTYA/IbHOIO MY3EIO

MeTa gocnig)KeHHA — po3KpUTN 0COBAMBOCTI AiANbHOCTI BipTyanbHOro My3eto Ta Moro no-
TeHujian.

MeToau pocnipKeHHA. BUbip meToAiB AOCNIAKEHHA 3yMOB/IEHUI METOIO CTaTTi M npea-
MeTOM LOCAiAXKEHHSA, 30KPEeMa 3aCTOCOBAaHO CUCTEMHMI NiaXia A0 onpaLoBaHHA PobiT 3 npo-
61em umdpoBizaLii KynbTypu, My3eiHOT MPaKTUKM, TAKOXK 3aCTOCOBAHO METOA KOMNApPaTUBHO-
ro aHanisy (oo GyHKUIOHYBaHHA TPAAMLIMHOIO Ta BiPTya/ibHOTO My3€iB y /IOTiLi CXOXKiCTb/
BiAMIHHICTb).

HaykoBa HoBM3Ha. [opyLleHOo NUTAHHA NPo6eMaTUKM BipTyasibHOro My3eto Mif, BrAMBOM
unoposizaLii.

BUCHOBKM. BipTyanbHuit mysei, no-nepiue, GeHOMEHONOrYHO € pesieBaHTHUM LNPOBIi
KY/NbTYpi; No-Apyre, BiH CTBOPIOE AOCTYMHI ANA CIPUAHATTA Byab-AKOi Nt0AMHU UMdpPOoBi apTe-
baKTK, Konii AKMX PO3Pi3HAOTLCA BHYTPILLHbOBNAOBUMM 0COBIMBOCTAMMU. AK GOpMa PO3BUTKY
iHTEPaKTUBHOCTI B pobOTi TpagMLUiiHUX My3eiB, BipTyasibHUIA My3el — Bax/nBe AONOBHEHHS,
3acib, LLLO PO3LINPIOE MPAKTUKY TBOPYOT KOMYHIKaLLT My3eMHUX NPaLiBHUKIB, @ TAKOXK CNPUAE IX
3a/yYeHHI0 A0 MiABULLEHHA BAACHUX LUDPOBUX KOMMNETEHTHOCTEN.

KntouoBi cnoBa: BipTyanbHiCcTb; BipTyasibHa peanbHicTb; BipTyanisauia; BipTya/ibHa KynbTy-
pa; BipTyanbHUIA My3eii; Komn'loTepHi TexHooriT; umMdpoBisauin; undposa KynbTypa.

Bctyn. OcTaHHIiM yacom B YKpaiHi Ta CBiTi HaCTiIbKM aKTyanisyBanacs npobaema-
TWUKa BipPTyaNbHOI peasibHOCTI, L0 BYEHI 3aroBOPMIN NPO PEBONIOLLIIO, KA «CTaaca He
TiNIbKK B Megiacdepi, a 11 y cBigomocTi cycninbctBa» (Actapbesa, 2013). Chopmysa-
Nlaca KKPUTUYHA Maca» togen, NepeBakHO B MONOAIXKHOMY cepefoBULLi, ANA AKUX
BipTyasibHa peasibHiCTb K NPOAB LMPPOBOI KyAbTYpU CTana 3BMYHOIO Ta HEBIA EMHOLO
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nif, Yac CNPUNHATTA CBiTY, MUC/IEHHS Ta cnocoby KuTTa. «Llndpa» ctae He npocTo cno-
cobom, a 1 CTUNEM KUTTA.

O6roBopeHHA TeMM BipTyasibHOI peasibHOCTi, 6e3yMoBHO, nepebyBae B MJIOWMHI
KYNbTYPOAOTii, ane BUKIOYHO A0 L€l ANCLMNAIHN He 3BOAUTLCA, OCKIIbKM OHTONOTNYHO
BMXOAMUTb 33 MeXKi KyNbTypu B NPOCTIP LMBINI3aLiiHMX (TEXHONOTIYHUX) TpeHAiB. Y noni
30py — MOHATTA BiPTYa/IbHOI PeasibHOCTI, AKE e He OTPMMAN0 OAHO3HAYHOrO | TOYHOrO
BM3HAYeHHSA. [HCTUTYLLiOHaIbHUM MapKepPOoM BipTyanbHOI peanbHOCTi (Y TUNoAoriYHOMY
Ta PEHOMEHO/IOrYHOMY NAaHi) NocTae BipTyanbHUI My3eid. Moro enemeHTH NpucyTHI
My TPaAMLIMHOMY My3€l, OCKINbKM ¥KOL4EH BENNKMIA My3ei CbOroaHi He 0bxoanTbea 6e3
3aCTOCYBAHHA TEXHO/OrIM BipTya/ibHOCTI Y 3BMYHIli My3eWHii poboTi.

Ha BipTyanbHUI My3eit BIIMBAE COLLIOKYIbTYPHE CepesoBULLE, B AKOMY BiH 3'AB-
NAETbCA Ta PO3BMBAETLCA. BipTyanbHUIN My3ell Ma€e 3BOPOTHUI BNAMB, ePeKTUBHICTb
AKOrO 3aN1€XKUTb Bif, HAABHOCTI BUPAXKEHOI NO3ULLT i nporpamm 4ianbHOCTI My3eto, Moro
penpes3eHTaLlii Ta CTyneHA iHTEHCUMBHOCTI KOHTAKTIB B iHTepHeTI. [J03BOAMBLUM My3eam
BMIWATM B HOBY BipTya/ibHY peasibHiCcTb, LMpPOBi KOMN tOTEPHI TeEXHO/OriT 6araTo B Yomy
3yMOBU/IM GOPMYBaHHSA CUTyaUii, WO BUMArae cCMCTeMaTM3aLil K1HOYOBUX MOOXKEHD
BiPTYaZIbHOrO My3eto AK ABULLA KY/bTYPU, @ TAKOXK NEePeoCMUCIEHHA CaMOro 3MicTy
My3enHOT AiANbHOCTI B enoxy LMdpoBoi KynbTypu. Lie i BU3HauMI0 akTyanbHICTb CTaT-
Ti, NPUCBAYEHOI AOCNIAMKEHHIO BipTya/IbHOTO My3€l0 B KOHTEKCTI LMPPOBOI KyNbTypMn
AK cneundivHoro deHomeHa Ta BM3HAYEHHA MOro MOTEHLiany, WO BOMOAIE KyMyna-
TUBHUM e(DEeKTOM 3aBAAKN BUKOPUCTAHHIO KOMN'IOTEPHUX TEXHONOTIN.

Pe3ynbratu aocnipeHHA. Kopnyc HayKoBoi nitepatypu 3 npobnemaTnkm unopo-
BOI Ky/IbTYPU B LLI/IOMY i BipTyanbHUX My3eiB 30Kpema noyas ¢opmMyBaTUCA 3 MOYATKY
1990-x pp. Ha 3axopai. BennKy yacTuHy gocnigkeHb onybnikosaHo B XXI cT. Mpougec
LUeil He 3aKiH4YeHWI, MOoro NocCTiMHO AOMOBHIOKTb YKPATHCbKI Ta 3apybirkHi Askepena,
NPUCBAYEHI Pi3HMM acneKTam LMdpoBi3aLil KyaAbTypu. KynbTypoaoriyHMmM A0CNiAKeEH-
HAM 3 LMPPOBOI NPobaEMATUKM | HOBUX GOPM My3eMHOT NPaKTUKK (Y TOMY Ynchi Bip-
TyanbHUX) npuceayeHo npadi O. Actad’esoi (2013), O. KosaueHko (2014), €. TymaHo-
Boi (2001). Y umux posBigKax aHanis umMdpoBOoi KyNbTypu, BipTyanbHOCTI, Bisyanisalii,
€KpPaHHOi KyNbTypu Ta BipTyasibHOro My3el npeactaBaeHuit dparmeHTapHoO. Takox
iHTEHCMBHO i NocNifoBHO GeHOMEH BipTyanbHOCTI AoCAiAKeHOo B npaysax €. TapaTtytm
(2007), 0. Tpau (2016; 2017) Ta iH.

Tema uMPPOBOI KYNbTYPM MAE I YiTKO BUPArKeHWM GinocodcbKmii BUMIP. PO3BUTOK
dinocodcbKkoi npobaematnkm y chepi BisyasnbHO-iHGOpPMaLiiHOT B3aemogii NtoanHM
i CBiTY, y TOMY YMCAli 1 BipTyanbHOI peasibHOCTi, Maemo B poboTtax O. BHyTckix (2012),
M. KupuueHko (2017).

MNpobnemy Bi3yasibHOrO CNPUNHATTA TPUBUMIPHUX NPEAMETIB i TPUBMMIPHOTO
NpPOCTOPY BUCBITAEHO B AocniaseHHAX P. Mperopi (2003), cnocobu dopmyBaHHA Tpu-
BMMIipHMX 306pakeHb B YMOBaX KOMM'IOTEPM3OBAHONO CepesoBULLA A0CAIAKYBaB
B. AHTUNOB, My3€l AK OCBITHA TEXHOOTIA Ta Cy4aCHi MeToAM My3eMHOT KoMyHiKau,i
pocnigxeHo B npauax P. MaHbkoBcbKoi (2013), T. OHinko Ta H. Cemepreit (2016).

He3sBarkatoum Ha BKa3aHi AOCNigXKeHHA, NpobaemaTnKa CTaHOBAEHHA BipTyabHO-
ro My3eto nig, BNaMBom mMacoBoi umdposizauii He gocnigKeHa dpyHaaMeHTanbHO. Bap-
TO Hafani pobuTM aKUEHT Ha TOMY, AKI KOHKPETHO TeXHOOrii BNAMHYAM Ta NPOAOB-
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YIOTb BMN/IMBATM Ha NPOLLEC KYNbTYpPHOI TpaHcdopmaLiii Mmy3eto, AKa poab Bisyanisauii
B LlbOMY NPOLECi TOLLO.

Merta cTaTTi — PO3KPUTN 0COBNBOCTI Aif/IHOCTI BipTya/ibHOrO My3€to Ta MOro no-
TeHLUjian.

Buknag npobnemu. Y umdpoBomy cepenoBumLli KOMYHIKaLiAa MiK MallMHO Ta
JIOANHOI0 PO3BUHEHA A0CUTb J06pe, NPOo WO cBia4aTb GOPYyMMU, YaTK, colianbHi me-
pexi 1 iHWi pecypcn. Komn’toTepu AK iIHCTPYMEHTU UMdPOBOI KYyIbTYPU MOXKYTb BUPO-
61TV iHbOopMaL,ito Y OPMI YMCNOBUX AAHUX | TEKCTOBMX NOBIAOMNIEHDb, @ TAKOXK Y BU-
rnagj 306parkeHb rapHoi AkocTi. OcTaHHA popma KOMyHiKau,ii Big MalMHM 40 AOANHM
0c06/1MBO NONyAsiPHA, OCKIIbKMU N0AAM HA PiBHI NCMXONOFYHOIO CNPUNHATTS NPOCTI-
lWe oTpumyBaTH iHpopMmaLito Yepes Bisyanilauyito. barato gocnigHMKIB cxoaATbCA Ha
AYML, WO HacTaB Yac eKPaHHOT Ky/IbTYPW — HACTIZIbKM BE/IMKOTO MOLIMPEHHs Habyau
CbOroAHi BisyasbHi dopmMu mmucTeLTBa (KiHO, TeaTp, BYJIMYHUIA CTPITAPT TOLLO).

PaHHi ekcnepuMmeHTH 3 BipTyanbHOK PeanbHICTIO B KOHTEKCTI «1t0AMHa-cepeno-
BUMLLE-MALUMHA» MatoTb HaraTto NO3UTUBHUX Pe3y/bTaTiB, WO A0BEAEHO TEOPETUYHMU-
MM OOCNIAKEHHAMM Ta NPAKTUYHUMM PO3POOKamu. TaK, OA4HIE 3 NepLINX Liiel cTBO-
PeHHSA BipTyanbHoro myseto B 1950-x poKax 6yno CTBOPEHHS MaLlIMHM «Sensoramay,
3a4yMaHOI Ta BTi/IEHOI B }KUTTA aMepPUKaHCbKUM BUHaxigHUKoM M. Xaiinirom, npo wo
3ragye P. biauini (Bianchini, 2018). Lle 6yB noyaTok LM poBisaLii B My3eiHili paKkTuL,.

Mpotarom 1990-x pp. Taki ¢dinbmu, Ak «fa3oHoOKOCUNbHUKY (1992), «MaTtpuua»
(1999), nowwmpunu igei HanbAMKYOro MalibyTHLOTO, B AKOMY BiIHOCUHU KNtOAMHA-Ce-
peaoBuLLe-MallMHa» NOBCTa M HA HOBOMY PiBHI, @ BipTyasibHa peasibHiCTb BUABKAACA
HACTINIbKN K PO3CIAHOMOY, LLO KOPAOHU MiXK LMOPOBUM i Pi3YHUM NpocTopom paKkTUy-
HO B6ynn ckacoBaHi. [LoTPMMYHOUYMCb TAaKOTO CLUEeHapito, BenauKi IT-komnanii (Microsoft,
Google, Nintendo, Apple) po3pobunun onepaliiHi cuctemu, 3a 4OMNOMOTOH AKUX KO-
pUCTyBay B3aemogie 3 rpadiyHmm 3D-iHTepdeicom, i BHACNiAOK LbOro Mali»Ke BCi BU-
POBHUKM rpadiuHMX KapT gdogdanun pos’emn ans 3D-oKynApiB i WoOMOMIB BipTyanbHOI
peanbHocTi. WWnax 6yB AocuTb oyeBMAHUM: AK 2D-rpadiyHuii iHTepdelic 3amiHioe
TekcT (wo Biabynocs B KiHUi 1980-x) i Ak 3D 3amiHiOE ABOBUMIpHMIA iHTepdelic (ue
Bigbynocs BXe Ha noyaTky 2000-x pp.).

Brvmora OHTONOTIYHOT LiNICHOCTI CMCTEeMU «N0AMHA-CepeaoBULLLEe-MALLNHA» MOXKe
6yTV peanisoBaHa B MeXKax iHWNX TEOPETUYHUX KOHTEKCTiB. TOMy, He3BaKatoum Ha Te,
WO CUCTEMOTEXHIYHE (KibepHETUYHE) TPaKTYBaHHA 3MICTY MOHATTA CUCTEMU «tOAN-
Ha-mawwwnHa» 6yno BUXigHMM i HaMBinbL NOWMpPEHUM, HEOAHOPA30BO pPobuaun cnpo-
61 nepernaHyTN Le TpakTyBaHHA. Hanpuknag, koHuenuia Y. CiIHIATOHa AOCUTb YiTKO
BMpa)KeHa B Ha3Bi ofHiei 3 Moro pobit — «[poTOTMN CUCTEMU | HEAONIKM KOHCTPYK-
uii». Mo3uuia Y. CiHrnToHa nonsarae B TOMy, WO «OyAb-AKa anapaTtypa AuLie po3LWwnproe
i NiACUNIOE MOXIMBOCTI, BNACTUBI NtoanHi-onepaTopy» (Singleton, 1967). Moro niaxia,
CNiB3BYYHMM 3 BiAOMMUM B iHXKEHEPHIN NCUXONOrii NPUHLUNOM PO3rAAY NOAUHN AK
cy6’eKTa TpyAO0BOI AifNIbHOCTI, @ MalMHKN — AK 3acoby i€l gianbHocTi. Mig uto cuctemy
NiAXOANTb BIPTYanbHUN My3el, AKUIA YiITKO 4EMOHCTPYE NPUHLMM NOCEPEeaHULTBA MiXK
NoAnHo 1 apTedakTom, Ae Komn'toTep (MallrHa) NocTae NPoBiAHUKOM MiX 06’€eK-
ToM i cy6’ekTOoM. LIndpoBi TeXHONOTIi, 32 CBOEID CYTHICTIO, FPYHTYIOTbCA Ha 360pi i1 aHa-
Ni3i gaHux, To4i AK NOAVMHA NPaALIOE Anwe 3 KiHueBum pesynbtatom. Came nognHa
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BBOAMTb NOYaATKOBI NapameTpu, ane ix Bigdip 3rogom pobuTb MallMHa, 3BaXKatoun Ha
KpuTepii nowyKy. M1UTaHHA aXK HiAK He B TOMY, AK CTBOPUTU AaHi — yCi LMPPOBi TEXHO-
noril TaK 4uM iHaKwe BMpPobAAtoTb (a YacTo i 36upatoTb) HeobxigHy iHpopmaLito. Ane
AKLLO KOPUCTYBay He MOXKe NpaBuIbHO 3p0buTK 3anuT abo NpaBuIbHO iHTepnpeTy-
BATU TOW UM TOM apTedaKT, TO NO3UTUBHOIrO pe3ynbTaTy B KOMyHiKaLii He byae. Ans
LbOro HeobxigHa KepoBaHa cucTeMa OTPMMaHHA, 06pobKK, aHani3y AaHuX i Bignpa-
LLbOBaHA CXema iHTepnpeTaL,ii OTPMMAHOro aHaniy.

Po3BuBatouM cuctemy «noguMHa-cepenoBuLLEe-MaLLIMHA», TaKi BeNUKI Kopnopauii
y cdepi IT, sk Google, B6ayatoTb ManbyTHE ANA BipTyanbHOi peanbHocCTi y VR-npucTpo-
AX, Hanpuknag Google Cardboard, wo sBnse coboto nnatdopmy BipTyanbHOI peanbHoO-
CTi, peanizoBaHOi 3a A4OMNOMOrOI0 LOA0Ma, AKUI 33 3a4yMOM PO3POBHMKIB MOXKHaA 3i-
6paTt 3 NigPYyYHMX MaTepianiB: KAPTOHY, ONTUYHUX NiH3, cMapThOHY. MNPOEKT BnepLle
6yB npeacTaBieHnin Ha KoHpepeHLii Google I/0O y 2014 pouji. OauH 3 neplumnx Aoaat-
KiB, BUNYLLEHWIA A8 TAKOrO NPUCTPOIO, SIBMIAE COBOLO BipTyasibHY eKcKypcito JlyBpom
y Mapuki (Musée du Louvre, 2019).

Cy4acHi TexHiuHi 3acobun Hapasi HagalTb LWMPOKI MOXKAMBOCTI M AN CTBOPEHHS
e/IeKTPOHHMX BaHKiB AaHUX, AKi AatoTb 3Mory 36epiraTv Ta BNopaAKOBYBaTH 3a MeBs-
HMMW O3HAKaMW MmaTepian pisHoro Tuny (Tekcr, rpadiky, potorpadii, ayaio-, Bigeosa-
NUCK, apXeoorivyHi 3HaxXiZKM Ta iH.), LLLO BKpal BaXK/IMBO B KOHTEKCTi My3eliHOI 4iafb-
HocTi. MNepeaymoBu 10 CTBOPEHHA KOMN' loTepHOT iHpopMaLLiltHO-NOLLYKOBOT cUCTEMMU,
AKa 6 Ha gep:kaBHOMY piBHi 3abe3neunna BcebiuHMIN 06NIK AaHMX, HAKOMUYEHMX 33
Yyacu CTaHOB/IEHHA apXeooril AK HayKK, Bennca A4ocuTb AasHo (Miopo, 2000). OaHK-
MM 3 Neplmnx AocniaHuKIiB y chepi apxeosnorii, AKi npaytoBann Hag po3pobKoto iH-
dopmMaLiMHO-MOLWYKOBOI CUCTEMM Ta 3alMManuca npobnemamm popmanisauii gaHux,
6ynn K. byHaTtaH, C. MyctoBanos Ta M. PUYkoB Ha Yoni 3 B. lfeHiHrom, AkKi npawtosanm
y Bigaini Teopii Ta METOAMKM apXeOoNOoriYHUX JoCNiaXeHb IHCTUTYTY apxeonorii. Mpo-
TArom 6inbll AK ABOX AECATUANITbL CMiBPOBITHUKM Biadiny BUAANAN HU3KY FPYHTOBHUX
npaub, B AKX NPeACTaB/eHO pPe3ynbTaTv HayKOBOTO MOLYKY B rajy3i BUKOPUCTAHHA
dopManizoBaHO-CTaTUCTUYHUX METoAIB i3 3anydyeHHsam EOM B apxeonorii. OgHy 3 iXHix
cninbHUX Npaub (ByHATAH Ta iH., 1989) NpMUcBAYEHO NOYATKOBMM €Tanam CTBOPEHHA
aBTOMATM30BaHOI cuctemMn obpobKM apxeonoriyHoi iHbopmauii Ha EOM — cTtBopeH-
HIO iHGOPMALIMHO-MOLYKOBOI CUCTEMM 3 APXEONOTIYHUX KyNbTyp, NpeacTtaBieHnx
KypraHHMMKM nam’ATHUKAMM 3 nepeBefeHHAM Hagani Ha EOM. Cuctema mana 6yTu
cnpAmMoBaHa Ha 06po6KY MacoBOro apxeosioriYHOro MmaTepiany Ta 3Ha4HO CrpoLLyBa-
TM MaTeMaTU4YHy poboTy apxeosoriB. Afie, Ha Xa/ib, NPorpama matemaTU4yHoro 3abes-
neyeHHs IMC Ha EOM TaK i 3anMwmnnacb HesaBeplleHo. Hapasi npuHumMnamm 3 ob-
POBKM iCTOPUYHMX MaTepianiB, 3aKNaZEHMMM B OCHOBY LIi€i CUCTEMU, KOPUCTYHOTHCS
HayKosu,i B HauioHanbHomy Kneso-leuyepcbKomy iCTOPUKO-KY/IbTYPHOMY 3anoBigHW-
Ky, HauioHanbHomy 3anoBigHuKy «Codia Kuiscbka», HayKkoBo-gocnigHOMY iHCTUTYTI
nam’ATKOOXOPOHHUX A0CNIAKEHD.

«Undpposa peBosntoLis», WO BUHUK/IA Ha 3axX0A4i, NpUBHECNa B POHOTY YKPaAiHCbKUX
My3€eiB HOBMI 3MICT — NoYann aKTUBHO BMNPOBA/KYBATMUCA KOMM OTEPHI TexHoorii (y
nepLuy Yepry Taki, AKi 4aroTb 3MOry oTpumaTu iHpopmauito 4N BigBiayBadis, neperna-
HYTM MOCTiliHY eKCMNOo3UL,it0 Ta 03HAMOMMUTUCA 3 PO3KNAAOM BUCTABOK). TeXHONOTIYHI
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[OCATHEHHSA OCTaHHIX N'ATU-4eCcATM POKiB NPU3BENM A0 PO3POOKM Ta 34iACHEHHA be3-
Nivi NPOEKTIB 3 AOCNiAKEHHS, 30eperkeHHs, iHTepnpeTaLii Ta NnogaHHA PiSHUX efleMeH-
TiB KyNbTYPHOI CNaALLMHM 3 BUKOPUCTAHHAM KOMN't0TepHOI Bisyanisauii. Lis TexHono-
ria BU3HaUMIa CydaCHMM My3eam (AK i IHWKWM KyAbTYPHUM iHCTUTYLLIAM) TPXU OCHOBHI
Lini NPUCYTHOCTI B Mepexi IHTepHeT:

— 3abe3neyeHHs JOCTYNy A0 Ky/AbTYPHOI CNalMHW, Lo NOESHYE My3eit 3i cyc-
NiNIbCTBOM;

— NpocyBaHHA KyNbTYpW B CYCNiNbCTBI (NoeaHaHHA KyNbTypwW / OCBITHLOI iHpOopma-
Lji 3i cycninbcTtBOM);

— 3acTocyBaHHSA iHGOPMaLIMHUX TEXHOOTIN AnA 36epexeHHA KyAbTypHOI cnaa-
WMHM (Y NOEAHAHHI TEXHOMIOTIN 3 My3eMHO NPAKTUKOIO).

YHacnifoK ynpoBagKeHHs Komn'toTepHOi Bisyanisauii mysei ctanu cTBoptoBaTh
CBOI «BipTyanbHi» Bepcii y Burnaai intepaktnsHmx 3D-byaisens, eKcnosuuii i ranepei
(TaKe No3uMLiOHYBaHHS, 30KPEMA, MOXKHa criocTepiraTv Ha BebcaliTax Jlyspy B MNapuxi,
Myseto MeTpononiteH B Hbto-Mopky Ta iH.).

3okpema, Google Ukraine B napTHepcTsi 3 MiHicTepcTBOM KynbTypu YKpaiHu oumd-
pyBanu cim my3eiB y pi3HUX perioHax YKpaiHu i cTBOpuAM cneuianbHuin canT «Mysei
YKpaiHu npocTo Heba», e MOXKHa 34iMCHUTU BipTya/ibHY NOAOPOK, Ai3HaTHCA binblue
NPO HapPOAHY apXiTeKTypy i NO6yT, Big4yTM BCIO CaMOBYTHICTb YKPATHCbKOI KyAbTYpMU.
3D-Typw BCix My3eiB TaKOX AOCTYNHi B pexxkumi Street View Ha KapTtax Google. MpoeKT
€ YaCTMHOI KaMnaHii «ABTeHTUYHa YKpaiHa» (Mysei YkpaiHu npocto Heba, 2020).

Ha cborogHi BipTyaibHUIA My3ei BifUyBa€E KOHKYPEHL,itO 3 My3€EM TPaAULIMHUM.
LLle Kinbka poKiB ToMmy Byno nerko BU3HaTK Nepesary TpaguLiiHOro myseto yepes Te,
Lo BipTyanbHi My3ei 6yan pigKicTio Ta Bi3yanbHO NPOCTUMM, WO pobuno ix HegocTaT-
HbO NPUBABAMBMMM ANA NOCTIMHMX BigBigyBayiB. [poTe yHACAiAOK CTpiMKOT TeXHOM0-
riYHOI eBoAKOLIT — NOAINWEHHA NporpamHoro 3abesneyeHHs, 36inblEeHHA WBUAKOCTI
3’eAHaHHA i Bi3yanbHoOro iHTepdeiicy — caTu BipTya/libHUX My3eiB cTanu 6inbw Ao-
CTYNMHUMW Ta 3PYYHUMM N5 Nepernagy i 3acBOEHHSA iHpopmaLii. OaHMMK 3 NepLunx
Ha HeobXiAHICTb YyNpPOBaAKeHHA HOBUX LLMDPOBUX TEXHOOTIM BIATYKHY/INCA XYO0MXKHI
My3ei, SIKi noYyanun cTBoptoBaTh LMPPOBI KoNii peanbHUX TBOPiB mucTeuTBa (Tob6TO pe-
NPOAYKLi KapTWH, HafaBHMX Yy ¢isnyHoMy cBiTi). Tak, BisyanisaLilo oTpumanu apre-
baKTM MUCTeLTBa, CTBOPEHI Y BipTyaslbHOMY MPOCTOPI, WO HE MatoTb $i3MYHOro BTi-
NneHHna (Moreno, 2019). Lleli Bug, mmucteLTBa OTPMMaB Ha3By MeEPEKEBOIO MUCTELTBA
(npuknagom Moro moxke cayrysatun undposa dotorpadis).

MoTpibHicTb BipTyasibHOrO My3eto 06yMoOBEeHa TaKOX HEOOXiAHICTIO penpe3eHTa-
Lji po3gineHoi No pisHMX My3enx 3arafibHoi KonekLii, 3ibpaHoi B ogHOMYy MicLi (BipTy-
a/IbHOMY MPOCTOpi) Yepes NPUUYMHU NPABOBOrO M EKOHOMIYHOIO XapaKTepy (Hanpu-
Knag, YasHui myseli Icnanii (EI Museo Imaginado, 2019), wo Biaobpaskae undposi
Konii icnaHCbKOro *KMBOMMUCY, AKi HaNeKaTb Pi3HUM rafepesm 3a MexXamu KpaiHu).

OTOoXK, BipTyaNbHUI My3eil AEMOHCTPYE BaXKAUBUIA CMUCIOBUIA eDEKT — MOXKIN-
BICTb CTMPAHHA KOPAOHIB MiXK MiCTaMM Ta KpaiHaMM, MiXK BigaaNeHUMU OpPUTiHANbHU-
MW eKCroHaTaMM i iX TOYHHUMU UMPPOBUMM ABIAHMKAMUM B EKPAHHOMY 306parKeHHi.
PisHMUA MiXK eKcnoHaTamu, aKi nepebyBatoTb Ha AUCNET, | peanbHUMM apTedaKkTamm,
AKI @KCNOHYIOTLCA B TPAAMLIMHOMY My3ei, BUABAAETLCSA HiBE/IbOBAHOK i MepeBaXKHO
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HEeBa*K/IMBOIO (3 Nornaay oTpuMmaHHA iHpopmalii). Y niacymrky Burpae Biasigysay my-
3et0, AKMN Ma€e BaXKaHHA JONYYMTUCA L0 MUCTELLTBA, a/le HE MAaE MOXAMBOCTI abo faj-
cTaTUCA 40 Micua 36epiraHHA opuriHany, abo He Mae Yacy A BiaBigyBaHHA My3eto.
TaKoX BUIpae my3ei, AKMUI Haga€e 3pyyHy NOCAYry AOCTYNy A0 KOEKLLN.

LLle oguH BaXKAMBUIN MOMEHT Y GYHKLIIOHYBaHHI BipTyaibHUX my3eiB (abo BipTy-
a/IbHUX €KCMO3ULi) — NOCUNEHHA KYMYNATUBHOIO edeKTy 3aBAAKM TOMY, LLO BiH CTaE
peKNamolo, AKa NPUBEPTAE yBary A0 TpaauLiMHOro myseto. Y ubomMy pasi TpaauuinHmin
i BipTyanbHUI My3€el NoeAHaHi Mix coboto — 04MH 3yMOBIOE BiABiAyBaHHA iHLWOrO.

AKLWO NpoaHanisyBaTn NOBEAIHKY BiABiAyBayiB, TO TYT MOXHa 3BEpPHYTUCA 40 A0-
CNnigKeHHs iTanincbKnx yyeHux y chepi ntogmHo-komn’totepHoi B3aemogii /1. [poHaTTi
Ta J1. Hitrapo. BOHM BMABUAW, LLO NOBEAiIHKY BipTyabHUX BiABiAyBadiB Y BipTyabHUX
TPMBUMIPHUX cepenoBuLax ineHTUPIKOBAHO AK CXOXKY Ha MOBEAiHKY peanbHUX Bij-
BiAyBayiB y peanbHoMy my3seilHomy cepegosuui (Chittaro, 2004). IHpopmaLis npo
noBeaiHKY BiABiAyBayiB € BaXKAMBMM NOKa3HMKOM 34aTHOCTI eKCrnoHarTiB (BipTyanbHMX
YM iHLWKX) 3an1y4aTy yBary BiABigyBayiB i NigTpMmMyBaTK ix iHTEepec.

3 nornagy My3enHoi NOAITWUKK, BipTyasbHi KOPUCTYyBayi € Hanbinblw 3aLikasne-
HOO CTOPOHOIO, AKa MA€E BYTW PO3rAsHyTa B NPiopuUTETI Ta Mae besnocepeaHbo H6paTy
YYaCTb Y MKUTTI TPAANULINHMX My3€eiB. Y My3enX, SiKi MatoTb Hamip 3pobUTK CBOT Koneku,ii
OOCTYMHUMM Yyepes iHTepHET, YKpal BaxK/nBO, Wob oTpMMaHi BidyasbHi iHTepdelicu
6ynn nNpusHayeHi Ans MakcMManbHOI B3aemMogii Ta 3abe3neyeHHA NO3UTUBHOIO KO-
PUCTYBaLLbKOro JOCBIAY.

Mpobnema TpagMLUiMHMX My3€eiB NO/IArac€ B TOMY, WO bifiblla YacTUHA MOro KOMeK-
Lii 3 nornAagy AOCTYNHOCTI 3HAXOAMUTLCA Aa/IeKO Big BiABiAyBayiB vYepes NpPocToposi
0b6MeXKeHHA BUCTAaBKOBUX Mol Yepes Le my3esm TpaguLiMnHUM 4acTo A0BOAUTLCA
3BepTaTMCA 4O TUMYACOBMX BUCTABOK. Y MOPIBHAHHI 3 TPAAULINHMM My3eem BipTy-
aNbHUIA NPOCTIP MOCTAE AK KMBaA iMiTaLLiA peanbHOCTI, B AKilA MOXAUBe AoBre (HaBiTb
HEeCKiHYeHHe), WO He NiaAa€eTbCs PYMHYBAHHIO, }KUTTA BipTyaNbHMX KONi apTedaKTis,
«yNaKoBaHWX» B apxiBK, Ta AKi NnepebyBatoTb B iHTEpHETI B LMdPOBOMY BUTNAL.

AKLLO B3ATU YKPAIHCbKNI KOHTEKCT, TO € AeAKe BigcTaBaHHSA Big 3axody — i B Tex-
HONOTIAX, | B KOMYHIKaL,iT i3 30BHILIHIM cepegoBuLLem. [ WMPOKOro BNpoBagKeHHA
TEXHOJIOTi YKPAiHCbKMM My3eaM NOTPiOHI epeKTUBHI, EKOHOMIYHI Ta NpPOCTi meToam
CTBOPEHHA BipTya/IbHUX BUCTABOK i BUCTAaBOK AOMOBHEHOI pPeanbHOCTI HA OCHOBI iX
Konekuii 3D-mogeneii. PobOTy 3i CTBOPEHHA BUCTABOK MOXKYTb BUKOHYBaTWU CMiBpoO-
BITHMKK My3eto, Bif, AKMX HE MOKHA OYiKyBaTK, WO BOHM ByayTb daxisuamu y coepi
iHpopMaLiMtHMX TexHoNOriN. Ane Bce X B YKpaiHi gepani 6inblwe peanisyetbca npo-
€KTIB 3 ouMbpPyBaHHA My3eNHUX KoNeKLUi. 30Kpema, NOTYKHWUIM CTapT YKpaiHCbKOro
Ky/bTypHOro GoHAY, @ TaKOXK Nporpamm NiATPUMKM CTUMYIOBAIN MOABY B KPaiHi Ymnc-
JIeHHUX iHiLiaTMB 3 oundpyBaHHA My3eliHMX NpegMmeTi. MpoTe nepeBarkHa BinbLicTb
30cepearkeHa Ha poboTi 3 popmoto, 306parKEHHAM i NPAKTUYHO HIXTO He MpPaLLoE
HaNeXHUM YMHOM 3i 3micTOM. PesynbTatv 34e6inblioro npeactaBneHi KNacuyHUM
BebcaliToM 3 AOCTynom A0 iHhopMaLiii BUKIOYHO Yepes CnoriagaHHA Ha MOHITOpI.
[o peui, y 2019 poui N0 «YKpaiHCbKUI LLeHTP PO3BUTKY My3eliHoi cnpasu» (YLUPMC)
cninbHo 3 HauioHanbHUM My3eem icTopii YKkpainu y [pyriii cBiToBIM BiliHI Ta ECTOH-
CbKMM BiliCbKOBUMM My3eeM 3a ¢piHaHCOBOI MiATPMMKM EBponeicbkoro Cotosy (y me-
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¥ax nporpamu Culture Bridges) y mexax nporpamu ProMuseum 34ilCHUAN NPOEKT
Museum Digital Lab. Micieto npoeKTy cTana po3byaosa B YKpaiHi iHbpacTpyKTypu aa-
HUX y chepi KyNAbTYpPHOI CNAALWMHK, iHTEerpaLia AaHMUX YKPaTHCbKUX My3eiB i3 3apybixk-
HUMK (MiXKHapoAHMMM) BaHKaMM AaHWUX Ta Meperkammn/pecypcamu, a TakoXK PO3BUT-
KOM LMPPOBUX KOMNETEHLIN Y My3erHUX paxiBuis YKpaitu (Miopo, 2019).

[HWKMM NPUKNAL 3aCTOCYBAHHSA HOBITHIX TEXHONOTIN B YKPATHCbKMX My3esiX — Kypc
«CTBOPEHHA UMPPOBUX iIMEPCUBHUX IHCTPYMEHTIB A1A My3eiB», po3pobaeHnit ocBiT-
Hboto nnatpopmoto Sensorama Academy. MPOTATOM LbOro Kypcy YH4aCHUKM KOMaHA,
pPO3p0obUAN 4 NPOEKTU 3 BUKOPUCTAHHAM TEXHOOTIN BipTyanbHoi (VR) Ta 4oNoOBHEHOI
(AR) peanbHocTi. OAMH 3 HUX — Le MOBinbHKUI AR-g0AaTOK ANA HalioHanbHOTo My3eto
«YopHobunbx». CtBopeHnit Ha nnatdopmi UNITY, 3D iHTepakTMBHUI AR-goOaToK 3a
A0MNoMoroto iHpopMaLLiiHO HacMYeHOI rpy gonomarae posibpaTucs, Lo Take pagiauis
Ta AKWIA BMN/IMB BOHAa MaE€ Ha cepeaosuule (Miopo, 2019).

OmKe, 6e3cymHiBHa nepeBara BipTya/sibHOrO My3€eto MONArAE B TOMY, WO, HE BU-
TICHAIOYM Ta He 3aMiHIOYN TPAAMLIMHMIA, BiH MOXe Ha[aTU 3pYYHY HaBirawito exc-
KypCiMHOro mapLpyTy 411 BiABigyBaya, akKTMBI3yBATM B iIHTEPAKTUBHIN rpi Ni3HaBabHi
peakujii rnagavis. JocBig, oTPUMaAHWIA B TpaguUiMHOMY My3ei, NepcoHanisyeTbca —
BiABiAyBay «NpUXoauTb» A0 My3eto (BipTyanbHOro) y:ke B 6yab-akuin yac. OgHak ans
Toro, wob BMbyayBaTU TPiagy BipTyanbHUN-TPALULINHUIA-BIPTYanbHUA My3en, my3ei
MatoTb CTpaTeriyHO peasnisoByBaTU L0 KOHLEMNLO, PO3rIsaHYyBWK HGaratopasosi naaT-
dopmM Ta KaHaNWM AOCTaBKM iHbopMmaLii (BisyanbHUI iHTepdeinc), 36aradyroun 3micTt
nig, Yac po3pobKM KOHTEHTY Bi3yasiizaLii€to.

BUCHOBKW. BulieBuKnageHe fae niactaBu 3pob6UTU BUCHOBOK, AKUA YTOUHWUTH
METY, YXUTTE3AATHICTb | Cy4aCHICTb BipTya/IbHOTO My3eto: My3el MOKAMKaHWA Aono-
MOTTU NOAAM YNOopaThCcA 3 «iHPpOpPMaLiMHMM NepeBaHTaXKEHHAMY, WO 3POCTaE, A0-
NMOMOITU 3HANTU CBIl WANAX, NOTPIOHY iHbOpMaLito B NOTPIOHMI Yac, po3wWwmnprooum
FTOPU3OHTM PO3YMIHHA iCTOPIT MUCTELTBA, @ TAaKOX CTUMY/IOOYM BiABiAYBATM My3eM
Yy MabyTHbOMY.

Konn mucreutso B umMdpoBOMy BUMNALI BiATBOPIOETLCA Y BipTya/ibHOMY NMPOCTOPI,
BOHO He Ti/IbKW HabyBa€ LLIHHOCTI BUCTABKM, @ 1 CTA€E iIHTEPAKTUBHUM CEFMEHTOM. TOMy
My3ei MatoTb MOXK/IMBOCTI, 332 AOMNOMOIO0 AKMX BiABiAyBaYi CTBOPIOKOTL CBOI BAACHI
3B’A3KK. Lli nepcnekTnBmM 3HaMeHye cob0t0 BaXKNMBE 3pYyLUEHHS B My3eWHin poboTi —
3pyLIEHHA 40 MUBLLIOro PO3yMiHHA MicLA XyA0KHiX TBOPIB Y BipTyasnbHOMY NpoCTOpi
Ta AOCATHEHHA METU CMPUATU COLLiaIbHOMY KOHTaKTY 3 ayauTopieto. BipTyanbHuii my-
3el cTae 3acobom Po3BUTKY 0COBUCTOCTI, T camoKopeKL,ii Ta ncuxonoriyHoi aganTauii,
iHTEIeKTYaIbHOTO 3POCTaHHA | PO3BUTKY KyAbTYypMU.

BescymHiBHO, BipTyanbHi my3ei — ABuLLe NosicemaHTUYHe. Lle NOoTyXKHUI Kynb-
TYPHUI pecypc y umdpoBomy cepeaosumili. Mysei 3aBxam 6ynum nig BNAMBOM Pi3HMX
30BHILLHIX YAHHUKIB | PO3BMBANMCA B KOHTEKCTI KYNbTYPW, B3AEMOAIH0UM 3 COLiaIbHUM
cepeposuLem i unsinisauieto. OgHaK He BapTO PO3rNAAATH BipTyasibHi My3ei TiNbKK AK
«A3epKano» TPagULUiiHUX My3eiB — e 6yno 6 3aHaATO NPOCTUM pilleHHAM i morio 6
0BMEXUTM iXHIO POJIb Y CyCniNbCTBI. | Ti, i iHWI Maemo po3rnaaaTi AK B3AaEMOAOMNOBHIO-
Ba/IbHi IHCTUTYTK, AKi pa3om 3abe3neydytoTb LinicHe yABAEHHS MPO KyAbTypy, icTopito,
MWCTELTBO, OCBITY, HAYKY.
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NEW CONTENT AND POTENTIAL OF THE VIRTUAL MUSEUM

The purpose of the research is to reveal the features of the virtual museum and its potential.
Research methodology. The choice of research methods was determined by the purpose of
the article and the subject of the study, in particular, a systematic approach was applied to the
processing of works on the problems of digitalization of culture, museum practice, and the
method of comparative analysis was also applied (concerning the functioning of traditional
and virtual museums in the logic of similarity / difference). Scientific novelty. The issues of the
virtual museum problems under the influence of digitalization are touched upon. Conclusions.
The virtual museum, firstly, is phenomenologically relevant to digital culture, and secondly,
it creates digital artefacts accessible to any person, copies of which differ in intraspecific
features. As a form of developing interactivity in the work of traditional museums, a virtual
museum is an important addition, a means, expands the practice of creative communication
of museum workers, and also contributes to their involvement in increasing their own digital
competencies.

Keywords: virtuality; virtual reality; virtualization; virtual culture; virtual museum;
computer technology; digitalization; digital culture.
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HOBOE COAEPXAHUE U NOTEHUWUA1 BUPTYAJZIbHOTIO MY3EA

Lenb nccnepoBaHUA — packpbiTb 0COOEHHOCTM AeATENIbHOCTU BUPTYa/IbHOTO My3€es U ero
noTeHuman.

MeToabl uccnepoBaHusa. Boibop meTonoB nccnenoBaHMA 0b6yCI0BAEH LEeNbio CTaTbu U
npeameTom Ucc/ie0BaHUA, B YaCTHOCTU NPUMEHEH CUCTEMHbIN NoaxoA K 06paboTke paboT no
npobaemam undpoBM3aLMM KyIbTYPbl, My3eMHON NPAKTUKU, TaKKe MPUMEHEH METOA, CPaBHMU-
TENbHOTO aHanMn3a (NPUMEHUTENBHO K GYHKLMOHNPOBAHUIO TPAAUUMOHHOIO U BUPTYaNbHOIO
MYy3€€eB B JIOTMKE CXOACTBO/pasnunune).

HayuyHaa HOBM3HA. 3aTparnBaloTCA BOMPOCbI NPOBAEMATUKM BUPTYyasbHOroO My3es Nog,
BIVAHUEM UMPPOBU3ALUMN.

BbiBOAbI. BUpTYyanbHbIN My3eli, BO-NepBbIX, PEHOMEHOIOTMYECKU ABNAETCA PENEBAHTHbLIM
uMPpPOBOIN KyNbType, BO-BTOPbIX, OH CO34aeT AOCTYMNHble ANa BOCNPUATUA Ntoboro yenoseka
unoposble apTedaKTbl, KOMUKU KOTOPbLIX PA3NNYAIOTCA BHYTPUBUAOBbIMM 0COBEHHOCTAMM. Kak
dopma pas3BUTMA MHTEPAKTUBHOCTM B paboTe TPagMUMOHHbLIX My3eeB, BUPTYabHbIA My3en —
Ba)KHOE OOMOJIHEHME, CPEACTBO, paclMpAoLLEee NPAKTUKY TBOPYECKON KOMMYHUKALUK My-
3elMHbIX PAabOTHMKOB, a TaKMKe CnocobCcTBYET UX MPUBIEYEHMUIO K MOBbIWEHNIO COOCTBEHHbIX
LMPPOBbLIX KOMMNETEHLNIA.

KntoueBble cnoBa: BMPTYa/IbHOCTb; BUPTYasibHas peasibHOCTb; BUPTYann3aLuma; BUPTyab-
Has Ky/AbTypa; BUPTYasibHbIM My3el; KOMMNbIOTEPHbIE TEXHONOMN; UndpoBmM3auma; udposas
Ky/nbTypa.
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OEAKI ACNEKTU BI3YANI3ALIT CTATUCTUYHUX TA HAYKOBUX AAHUX

MeTolo CcTaTTi € AOCNiAXKEHHS, aHaNi3 | po3rNAg 3arasibHUX NPo6aeM i NepcneKkTUB BUKOPU-
CTaHHA HAABHUX MeTOoAiB Bidyanisauii CTaTUCTUYHOI Ta aHaNITUYHOT iHdopMmaLLii.

MeTtogamu focnigKeHHA € MeTOAN CEMAHTUYHOTO aHaNi3y OCHOBHMX NMOHATbL LLEl npea-
MeTHOI cdepm (Bi3yanisauia CTaTUCTUYHUX | HAYKOBUX AaHUX). Y CTATTi PO3rAHYTO Nigxoam Ao
Bi3yanisau,ii iHbopmaLii.

HoBM3HOIO NpoBeAEHOro AOCNIAMKEHHA € aHA/i3 MAaTEMATUYHOTO | CTaTUCTUYHOIO anapa-
Ty, AKMIA MOMKe 3aCTOCOBYBATUCA A/1A BidyanisaLii CTaTUCTUYHUX | HAYKOBUX AaHMX, | onuc aes-
KMX acnekTiB Bi3yasi3auii.

BUCHOBKMU. Y pobOTi AoCNigKeHO HAaABHI NOMAAM Ha Bi3yanisalito 4aHWUX, AKa € NOAAHHAM
OEeAKUX AaHUX y rpadiuHiin popmi Ta moxke BYyTU BUKOPUCTaHA 3 METOK MapPKETUHIOBOI Aif/b-
NpoBeAEeHOro aHasisy, aBTopy NPUNHAAK PilleHHA WOAO PO3PO6KM NPOrpamHOro NpPoayKTy
Bi3yanisauii CTaTUCTUUYHUX | HAYKOBUX A@HMX, BU3HAUMAN MOTO MaTeMaTUYHE OBIPYHTYBaHHSA.

KnrouoBsi cnoBa: cTaTUCTUYHI AaHi; aHaNiTUYHI AaHi; CTaTUCTUKA; Bidyanisauis iHdopmalii;
inporpadika; aiarpama laHTa; aeHaporpama; Bisyanisauis 8 3D-npocTopi.

BcTyn. Y npougeci HayKoBOi KOMYHiKaLii BAHWMKAE Npobaema MOXAMBOCTI HagaHHA
iHpopMalLLii, 3p03yMinoi WMPoOKOMYy Koy AOCNiAHMKIB. Y npoueci eKcnoHeHWia bHO-
ro 3poCTaHHsA iHGOPMALMHUX, 30KpeMa AOKYMEHTasIbHMX, MOTOKIB 3pocTae notpeba
040 3ropTaHHA TEKCTY, MOro Hao4HocTi (cnocobis Bisyanisauii), winicHocTi Bigobpa-
YKEHHA 3MICTy KOHTEHTY (BMC/NOBNIOBaHb, IEKCEM, OKPEMMX TEKCTOBMX GPArmMeHTiB,
CTAaTUCTMYHUX | HAYKOBUX JaHUX TOLL0), KOMMNAKTHOTO y3ara/ibHeHHs AaHUX.

© TkaueHko O. A.
© lymeHiok M. [.

134



Lindpposa nnardpopma: iHdpopmaLiviHi TeXHOMNOTIi B COLIOKYNBTYPHIN cdepi 2020, Tom 3 Ne 2

Ha cboroaHi € BennKkuit BUGip nporpam, AKi NponoHyoTb aHani3 i BigobparkeHHsA
CTAaTUCTUYHMX Ta HAYKOBMX (aHaNiTUYHMX) AaHMX, afie 6arato 3 HUX peasiisoBaHO AA
OZHI€l UM AeKinbKox onepauiiHnUX cuctem. binblicTb Nporpam, Wo NiaTPUMYOTb aHa-
Ni3 i BigobparKeHHA CTaTUCTUYHUX Ta PISHOMAHITHUX HAayKOBUX AaHWX, NOKNALAIOTb-
csl Ha online-cepBicK 0BYNCNEHHA AaHWUX Yepes3 LLeHTPabHI cepBepu Ta € CyMiCHUMM
TiNbKM 3 NeBHUMM Habopamu iHCTpymeHTiB po3pobku (Hedbegbesa, 2013; loBopo-
Ba, 2017; bensaes, 2015; bpuHToH, 2017; Tyner, 2010). OcobAUBICTIO TaKUX Nporpam
€ 1 Te, L0 BOHW Mal0Tb MEePEeBaXKHO 3aKPUTUI BUXILHWUIA Koa,

MeToto AOoCNiAKeHHA, AKOMY NPUCBAYEHa LA poboTa, € aHai3 3aCTOCYBaHHA Ha
NPaKTULi Ta BLOCKOHANEHHA Bi3ya/sibHUX CNOCO6iB BifobpaKeHHA AaHUX.

Y 6aratbox AucumnaiHax Bisyanisauito JaHMX PO3rAAaloTb AK Cy4acHUI eKBiBa-
NEHT Bi3yanbHOI KOMYHIKaLLii, LLLO He HAaNeXUTb AKiCb OAHIl cdepi, @ 3aCTOCOBYETLCA
B BaraTbox (HanpuKaag, il po3rnafatoTb AK Cy4aCHUI HANPSAM OMMUCOBOT CTAaTUCTUKK,
ane TaKoX i K 0BrPYHTOBaHY TEOPil0 PO3BUTKY iHCTPYMEHTapito B iHWKUX cdepax).
BoHa oxonntoe CTBOPEHHA Ta AOCNIAMKEHHA Bi3yanbHOro npeacTaBiAeHHA AaHUX, Lo
03Hayae «iHpopmalito, Aka byna B abCTparoBaHOMY CXeMaTUYHOMY BUINALI, Y TOMY
yncni gnsa aTpubyTiB abo 3MIHHMX oAMHULUE iHPOopPMaLLiT».

Bisyanisauito AaHMX 3apax0BYEMO A0 METOAiB, AKi BUKOPMUCTOBYIOTb 414 nepeaadi
AaHux abo iHbopmauii 33 4onomMoroto iX KogyBaHHA K BisyasnbHUX 06’EKTIB, WO Mic-
TATbCA B rpadiKy.

MeTa nonsrae B Tomy, W06 nepenasati iHGopmaL,ito Y4iTKo 1 epeKkTUBHO ANA i Ko-
puctyBauis. Lle He o3Hauvag, WO Bi3yanisauis gaHUXx mae byTn HyaHo, Wo6 Ha BUraL,
6yTV Kpacusoto. Ana ebpeKTUBHOI Nepegadi iaei ecteTnyHa dopma i GyHKLiOHANbHICTb
MatoTb UTW NAiY-0-NAiy, 3abe3neuyoum po3ymiHHA AaHMX, LLO HAAATbCA KOPUCTYBa-
yeBi. To6To meTa pobOTM MONAraE B KOPOTKOMY PO3IAAA4i CyTi NOHATL «Bi3yanisauin
AaHUX» Ta «iHporpadikar.

Pe3ynbratn gocnipyeHHA. CTaTUCTUKA — AWUCLMMNIHA, KA 3alMMa€ETbcA 36MpaH-
HAM, OpraHisaui€eto, aHani3om, iHTepnpeTauielo Ta npeacTaBAeHHAM AaHUX. 3acToCy-
BaHHA CTAaTUCTMKM B HAYKOBOMY, MPOMMUCIOBOMY UM COLialbHOMY 3aBAaHHi 3a3BMYal
NOYMHAETLCA 3 reHepasbHOI CYKYNHOCTI YN CTaTUCTUYHOI MoAeni A0CNiAKEHHA.

leHepaNbHUMU CYKYMHOCTAMM MOXKYTb BYTW pPisHOMAHITHI rpynu nwoaei, ob’ek-
TiB, ABULL, YN NPOLECIB, TAKUX AK «BCi Nt0AM, LLLO XKMBYTb B AKiliCb KpaiHi» abo «KoXKeH
3 aTOMIB, WO CKNagae Kpuctan». CTaTUCTMKA 3aMMaETbCA BCiMa acnekTamu AaHux,
BK/IIOYHO 3 NJIaHYBaHHAM npoueciB 36MpaHHA AaHMX Woa0 06’eKTiB, ABMLL, NPOLLECIB,
06CTEXKEHDb, EKCNEPUMEHTIB TOLLO.

Konu 3ibpaty paHi Woao sKorocb 06’eKTa HEMOXK/AMBO, CTAaTUCTUKM 36UpatoThb
AaHi, po3pobnstoum crneuianbHi NAaHU eKCnepuMeHTIB, Ta BMBIpKM ana obcTeeH-
HA. PenpeseHTaTMBHI BUOIPKM 3ab6€3neuyoTb MOMKAUBICTb PO3YMHOMO PO3LUMPEHHS
BMCHOBKIB i pilleHb 3 LLi€i BUBIPKM Ha CYKYMHICTb B LjisloMy.

36ip AaHWX WOA0 eKCNePUMEHTAIbHOTO AOCNIAKEHHA OXOMNIIOE 34iNCHEHHA BUMI-
ptOBaHb LWOAO0 PYHKLIOHYBAHHA AOCAIAKYBAHOI CUCTEMM, MAHINY/IIOBAHHS L€l CcUC-
TEMOLO, a NOTIM 34iiCHEHHA A0AATKOBMX BUMIPIOBAHb i3 3aCTOCYBaHHAM Ti€l K npo-
ueaypu, Wob BM3HAYMTK, YM 3MIHMAO MAHINYIOBAaHHA 3HAUYEHHA LMX BMMipIOBaHb.
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CnocTeperkHe AOCNiAKEeHHA PYHKLIOHYBAHHA CUCTEMM HE MiCTUTb EKCNepUMEHTaNb-
HOro MaHiny1toBaHHA AAaHUMMU.

Mig yac aHanizy AaHMX BUKOPUCTOBYHOTb TaKi OCHOBHI CTAaTUCTUYHI MeTOAN: onu-
o8y CMamMuCMUuKy, AKa y3araibHIOE AaHi 3 BUBIPKM i3 3aCTOCYBAHHAM CTaTUCTUYHUNX
iHOEKCIB, TAKUX AK CEpeaHE 3HAUYEHHS | CTaHAaPTHE BiAXUAEHHSA, Ta iIHOYKMUBHY cma-
mucmuky, ika pPobUTb BUCHOBKM 3 AaHMX, L0 MiAAatoTbCA BMNAMBY BMMALKOBOI 3MiHM
(Hanpuknag, noxmbkam cnocTepeskeHb, BapitoBaHHIO BUBIpKM TOLLO).

OnucoBa CTaTUCTUKA HaWyacTile CchiBBIAHOCUTLCA 3 TaKMMKM Habopamu BRacTU-
BOCTel po3snoginy (BMbipkn abo 3arasbHOT CyKYyMHOCTI): LeHTpasibHa TeHaeHUia (abo
MOJNIOXKEHHS) MparHe cxapakTepm3yBaTh LLeHTPasibHe abo TMNoBe 3HAYEHHS LbOro Po3-
noAainy, TMM4yacom Ak aucrepcia (abo MiHAMBICTb) XapaKTepusye Mipy, 4O SIKOI ene-
MEHTM LbOro po3noginy BiAXMAATbCA Bifg MOro LEHTPY Ta OAMH Big oAHOro. BucHo-
BKM pobnATb WOAO pe3ynbTaTiB aHanisy BUNaAKOBUX ABMLL,

CTaHZapTHa CTaTUCTMYHA NpoLeaypa oxontoe 36upaHHa gaHux. Lle Bege ao ne-
peBipKM B3aEMO3B’A3KIB MiX ABOMA Habopamu CTaTUCTUYHMX AaHuX abo Habopom
OAHUX Ta CUHTETUMHUMW OAHUMU, OTPUMAHMMKM Ha OCHOBI 06PObKM igeanizoBaHoOi
MmoZaeni focnigRyBaHoro o6’ekTa, ABMLA, NPoLLeCy TOLLO.

Mpu cTaTUCTUYHOMY B3aEMO3B'A3KY MiX ABOMa Habopamu AaHMX NPOMNOHYHOTb
BMKOPUCTOBYBATM BiAMOBiAHY CTAaTUCTMYHY FinoTe3y i NOPiBHIOBATH il (K anbTepHaTU-
BY) 3 i4€ani3oBaHOO HY/1IbOBOIO MNOTE30t0 NPO BiACYTHICTb B3AEMO3B’A3KIB MiXK MMM
ABOMa Habopamu JaHMX.

Biaxma/cnpocTyBaHHS Hy/IbOBOI riNOTE3W 34iMCHIOETHCA i3 3aCTOCYBaHHAM CTaTUCTUY-
HUX KpUTepIiB, LLLO KiNbKICHO BifobparkatoTb 3MiCT, B AKOMY XMBOHICTb Hy/IbOBOI rinoTe3m
MOKHa BBaKaTW AOBEAEHOIO Y pa3i HaZaHUX AaHMX, AKI BUKOPUCTOBYHOTb Y Ll NepesipL;.

Mpaytotoumn, AK Lie BKa3aHO BULLE, | MOYMHAKOYM Bif, HY/IbOBOI rinoTe3n, po3nisHa-
IOTb A4Ba OCHOBHI BUAW MOMM/IOK: MOMMUAKM 1-ro poay Ta NOMUAKK 2-r0 poay. I3 uieto
CUCTEMOIO NOB’A3aHi YncneHHi Nnpobaemu. Lle, 30Kpema, 1 OTpMMaHHA AOCTAaTHLOIO
po3mipy BMOIpKK, 1 yKa3yBaHHA aAeKBATHOI HY/IbOBOI rinoTesu.

Bizyanizauis cmamucmu4yHux 0GHUX — HEBIA EMHA YaCcTMHA CTaTUCTUKM AK HayKMU.
MpaBunbHe BigobparkeHHs (Bidyanisauin, yaBneHHs) iHbopmaLii 3a 4ONOMOroto rpa-
¢bivHOro 306parkeHHA CTAaTUCTUYHMX AAHWX HalvacTille € He MeHL BaXK/JMBUM, HiX
eTanu 360py, 06po6KK 11 aHaNi3y AaHWUX, OCKI/IbKM OTPUMaHI AaHi MatoTb byTU npea-
CTaB/IEHI KOPUCTYBAYy B aAeKBaTHIN 3a4adi, ACHIN i 3po3yminin popmi.

PisHOMaHITHI giarpamu, rpadiku Ta cxemun Aat0Tb 3MOry ONUCYBaTU CKNagHI cuc-
TeMU i NpoLecn, opraHisauiliHi 38’A3KK, couianbHi CTPYKTYpM Towo. OTpuMaHi AaHi
4acTo MatoTb 34ilicCHIOBaTM NeBHUI edeKT Ha KopucTyBada (Koner, poboTonasus, 3a-
MOBHWKA) 15 NePEKOHaHHA iX Y NPaBUIbHOCTI BUPOBAEHUX PEKOMEHAALN i pilleHb,
LLLO MPUIMMAIOTbCSA, @ TaKOXK HEObXiAHOCTI 3aNPONOHOBAHMX 3aX04iB, WO AaloTb 3MOry
3abe3neunTu rpadivuHi metogm.

Kpim TOro, BOHM EKOHOM/IATL Yac, WO BUTPAYAETbCA HA O3HAMOMIEHHSA 3 OTPUMa-
HUMKW JaHuMmK, 60 HagatoTb iHGOPMALLiD B HAOYHOMY BUIIALI, AONOMaraloTb nNpas-
OMBO MOKa3yBaTW, NOPIBHIOBATM Ta 3iCTaBAATM GAKTH, @ TAKOXK AAKOTb 3MOTY KOPUCTY-
BaYeBi CAMOCTIIHO POBUTM BUCHOBKM 3 HUX, Y TOM Yac siK BepbaibHUIA BUPA3 3MYLLYE
MOro NpMMMaTy B¥KE roToBi BUCHOBKM.
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MponoHyemo BM3Ha4YaTU GOPMM 3ropTaHHSA CEMAHTUYHOI iHpopMaUii AK LinicHy
chepy 3HaHHA — iHdorpadiky, y Mmexax AKkoi po3rnsgaTtv 3acobu obpasHo-rpadiyHoro
BigobOpaKeHHA AaHUX.

IHgpoz2pacghika — BiAHOCHO HOBMIA, ebEeKTUBHUIN CNOCIO, AKUI JaE 3MOry AOHECTM
iHbopMmalLito, AaHi Ta 3HAHHA 33 AONOMOTOt0 IXHbOI Bidyanisauii. YKa3aHWM iHCTpyMeH-
Tapili ocobanBo NOTPibeH, AKLWO cnia;

— MOKa3aTu AeAKUI NPUCTPIN Yn arperar;

— nokasaTtu rpadiyHe BigobparkeHHA anroputmy (610K-cxemn) poboTU AeAKoro
06’eKTa (Nnporpamu, npunagy Towo);

— Bigo6pasnTK cniBBiAHOWEHHS enemMeHTiB npeameTHoi cdepu (ix cTaHis i Bigno-
BigHMX daKTiB) y Yaci Ta npocTopi;

— Bigob6pasnUTM TEHAEHLIO PO3BUTKY (AMHAMIKY) AeaKoro 06’ekTa;

— KOMMaKTHO Bifo6pa3nTh CKNafoBi CKNAgHOro 06’eKTa, ABULLA UM NPOLLECY;

— BigobpasnTK Benuki obcarn iHpopmau,ii.

MpadivHi opmm YacTo AONOBHIOOTb TEKCTOBY iHGOPMALLiO, LWMpLIE OXOMJIOKYM
TEMY, MICTATb AeAKi NOACHEHHA 4,0 aBTOPCbKOro 3MiCTy.

baaHHA Hagath 6inbl 3HauYyLWy ANA CNOXMBAYiB iHPOpPMaLLO 33 AONOMOrot
fICKpaBoro, He3abyTHbOro 06pasy MoXKHa NPOCTEXKUTU Y BCild icTopii 3emMHOiI LumMBini3a-
uji. IctopnuHo nepuoto dopmoto Bisyanisauii 6ynn HackeNbHI MastoHKKM, NOTIM — Naa-
HW, CXEMU, KapTHu.

O6pasHumm (Bi3yanizoBaHMM BigobpaXKeHHAM 3MICTy nekcemu/cnosa/pedeHHsn)
3a CBOIM XapakTepom € iepornipu. Ona 6araTbox ranysen sHaHb (NpeameTHUX chep)
pPO3p06aEHO cnewianbHi «BAACHI» CUCTEMM YMOBHUX MO3HAYEHb, AKI € 3p03yMiNNMM
BCiM daxiBUAM UMX ranysen i 3 yCnixom 3aMiHIOHTb BifNOBiAHI TEKCTOBI PO3’ACHEHHS.

OpHieto 3 0oCHOBHMX chep iHporpadikm € BisyanisaLia pesynbraTiB NOPIBHAHHA Aa-
HUX ANA CTaTUCTUYHOT abo HayKoBOT aHaNITUKWU. AHaNITUK Ma€e BpaxoByBaTu BCi bara-
TOACMEeKTHI MOPIBHAHHA AaHUX Pi3HOro poay.

Ko)KeH acnekT gaHux moxke OyTW BUPaXKEHWI OAHUM 3 BUAIB NOpiBHAHbL. Hali-
6iNbl NOWMPEHUM € Yacosull acrekm, AKU NOKa3ye PO3BMTOK 06’ekTa (iHAMKaTopK:
3pOCMAE, 3HUHYEMbCA, KOMUBAEMbCA ab0 3a/UWAEMbCA HE3MIHHUM) Y NEBHUX Yaco-
BMX MeXKax.

MoKkomnoHeHMHul acrnekm Aa€ 3MOTy NMOPIBHATU KOXeH KOMMOHEHT Y BiCOTKax
BiJ, AKOroCb 3aranbHOrO Liaoro.

BigobpasnTtn cniBBigHOWEHHA (B3aEMO3B’A30K) AaHUX MixK COBOKO MOMKIMBO 3a
[0MOMOrOo0 Mo3uUiliHo20 MNOPIBHAHHSA, a iX 3aNEXKHICTb MiXK cobO — Ha OCHOBI Kope-
NAUIAHUX MeTOoAiB.

MonafaaHHA 06’€KTIB y NEBHI iIHTEpPBaIN Yacy YN MPOCTOPOBI MeXKi BiLobparKaeTbCs
33 AOMOMOrO0 YaCMOMHO20 MOPIBHAHHA.

€ 6araTo cnocobiB Bi3yasi3aLil CTAaTUCTUYHUX | HAYKOBUX AAHWUX, HaNpUKAag:
CTOBMYACTa giarpama, NiHiMHa giarpama, rictorpama 3 AeKinbKoma 0CAMM, Kpyrosa
Aiarpama, reorpacdiyHa giarpama, ctpim-rpadik abo rpadik notoky, bynbbalikosa gia-
rpama i 6arato iHLWmX.

HuyKye po3rnaHyTO OCHOBHI cnocobu Bisyanisalii CTaTUCTUYHUX AaHUX.
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Po3maiTTa gjarpam 4acy npefcTaBneHe 4acoBOI LIKanok Ta Ajarpamoto [aHTa,
AKa Bigobparkae MOCNiJOBHICTb, TPMBANICTb, NOYATOK i 3aKiHYEHHA eTaniB MPOEKTY
y BUMNsaAi oaHoro abo AeKinbKox KacKagis.

Yacoea diazpama (4acoBa WWKana) aease coboto rpadik, Ha AKOMY BigobpaxKeHo
OEAKNI NOKA3HMK Ta MOro 3HaYeHHA NPOTArOM KOHKPETHOro YacoBOro Biapiska. Yaco-
Ba Aiarpama npeacrasieHa Ha PUCYHKY 1.

100
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= = Houston
dti m— Sa|.1 Diego
£ = Chicago

a

20

Jan Apr Jul Oct Jan
month

Puc. 1. Yacosa giarpama

Jiaepama faHMa - piarpama, fika BUKOPWCTOBYETbCA AN1A IHOCTPALLT nmaaHy, rpa-
¢diKa pobiT 3a ByAb-AKMM MPOEKTOM, Y TOMY YMCAi i IT-npoekTom. € ogHMM i3 3acobis
NnaaHyBaHHA Ta yNpaBAiHHA NPOEKTAMM.

[liarpama laHTa ABnAE cobOIO CYKYMHICTb BiAPi3KiB, WO PO3MIlLLeHi Ha FOPU30H-
Ta/bHIN WKani yacy. KoxeH Biapi3oK BianoBigae okpemiin 3agavi (3aBaaHH0) abo nia-
3ajaui.

3agayi Ta nig3agadi (CKNagoBi NnaHy) PO3MILLYHOTLCS 33 BEPTUKaAAto. MoyaTok,
KiHeuUpb i AOBXMHA BiApi3Ka Ha WKani Yacy BigNOBIAAOTb MOYATKY, KiHLIO | TPMBANOCTI
3apaui. Ha geskux aiarpamax laHTa TaKoX NOKa3aHO 3aNeXKHICTb MiXK 3a4a4amu.

[Jiarpamy mMoOXHa BMKOPUCTOBYBATU AN1A NPEACTAB/IEHHA NOTOYHOIO CTaHy BUKO-
HaHHA POBIT: YacTMHa NPAMOKYTHMKA, WO BiANOBiAA€E 3a4aui, 3aLUTPUXOBYETLCS, Bia-
3HAYalouM BiACOTOK BUKOHAHHA 3a4a4i; NOKA3YETbCA BEPTUKA/IbHA JiHiA, WO BigNoBi-
[AE MOMEHTY Yacy — «CbOrogHi».

YacTo ajarpamy [aHTa BUKOPUCTOBYIOTb CMiNbHO 3 TabnuLeto, B AKil BiAobpaKeHo
CMUCOK PO6IT. Y Wit Tabaunui paaku BiANOBIAAOTb OKPEMO B3ATIN 3a4a4i, 306parkeHil
Ha Ajarpami, a CToBNUi MiCTATb A0AATKOBY iHGOpMaLLito Npo 3aaady. MpuKknag giarpa-
MM [aHTa 306paXKeHo Ha PUCYHKY 2.

BifobpasnT MHOXMHY 3B’A3KIB ycepeanHi Habopy AaHUX MOXKHa 3@ OMOMOTOH0
KPYroBux, NiHiMHWX Aiarpam, 38’A3KiB Ha KapTi abo geHaporpam.

CekTopHa ajarpama abo Kpyrosa giarpama — OA4WH 3i CTaTUCTUYHUX rpadikis y dop-
Mi KONa, AKMIM NoAiNeHMI Ha CErMEHTH, WO iNHOCTPYIOTb YNCENbHE CMiBBIAHOLWEHHS.
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Puc. 2. fiarpama laHTa

Y CEeKTOpHIN Aiarpami AOBKMHA KPUBOT KOXKHOIO cermeHTa (a OTKe, i MOro LeH-
TPanbHWIA KyT Ta N0LLA) BiAMNOBIAAE YMCAY, AKe BOHA 3006parkye. HesBaxkatoum Ha Te,
O aHMINCbKUIA BapiaHT (pie chart) oTpmas cBOKO Has3By Yyepes HaA3BMYalHY CXO-
JKICTb 3 NMMPOrom, AKUI AiNATb Ha LWMATKW, 30BHILLHIA BUIAL CEKTOPHOI Ajarpamu
MOXKe ByTU pPisHMM.

CeKTOpHI Ziarpamu gyKe LMPOKO 3aCTOCOBYHOTb Y BigobparkeHHi iHdopmau,i
ans 6isHecy Ta 3acobis macosoi iHpopmau,ii. € 6araTo KPUTUYHUX 3ayBaKeHb LWOA0
CEeKTOPHMUX giarpam, Tomy b6inblicTb daxiBuiB peKOMeHAYE YHUKATK X, MOCMUIAI0YNCh
Ha AOCNIAMEHHSA, WO MNOKa3anu, AK BaXKKO MOPIBHIOBATU CErMEHTU CEKTOPHOI Aiarpa-
MK abo 3icTaBNATU/NOPIBHIOBATU AaHi 3 PI3HUX CEKTOPHUX Aiarpam.

CeKTOpHiI giarpamu B BinblWOCTi BMMNAAKIiB MOXKYTb B6YTM 3aMiHEHi Ha iHWIi BMAM
rpadiKiB, Taki K CTOBMNYMKOBI Aiarpamu, KOpobKoBMit rpadik i Toukosi rpadiku. Mpu-
KNag, KPyrosoi giarpamum 306pa*KeHuii Ha pUCYHKy 3.

NiHinHa giarpama abo niHiMHWMI rpadik — TMN aiarpamu, wWo BigobpaxKae iHpop-
MaLLil0 MHOXWHOI TOUOK AaHUX («MapKepiB»), aKi 3’eaHaHi Bigpiskamu. TOUKM BMO-
PAAKOBYIOTb 32 OAHi€0 BicClo (9K NpaBmo, 3a Biccto x). MNpuKnag NiHinMHOI Aiarpamu
npeacTaBAeHU Ha PUCYHKY 4.

[JeHaporpama — Bi3yanizaTtop, AKUA BUKOPUCTOBYHOTb ANA NPEeACTABNEHHSA pe3y/b-
TaTiB iepapxiyHOi KNacTepmsauii. BoHa noKasye cTyniHb 6AM3bKOCTI OKpemmx o6’ek-
TiB | KNacTepiB, a TAKOXX HAOYHO AEMOHCTPYE B rpadiyHOMY BUINALI NOCNiIAOBHICTb iX
06’eAHaHHA YK noainy.

KinbKicTb piBHIB AeHApOrpamu BiANOBIAA€E KiNbKOCTI KPOKiB 3/nTTA abo noainy
K/acTepiB. Y HUMKHIM YAaCTMHI PUCYHKY PO3TalLOBaAHA WKana, Ha AKil BigKnaaaeTbca
BiZICTaHb Mi}K 06’€KTamm B NPOCTOPI BiANOBIiAHNX O3HaK.

MpuKknag aeHpporpamm 306parkeHo Ha PUCYHKY 5.

[aHi, 3anexHi Big reorpadii abo apxiTekTypu geskoro o6’ekta, 306parkyroTbCca
Yy BUINAAI KapT: reorpadivyHmx, doTtorpadiuyHmMx, JOPOXKHIX, TEMAaTUYHMX, KapTOrpam
ab0 apXxiTEKTYPHUX NNAHIB. 3iCTaBUTM MiXK CODOIO 3HAUYEHHA BCEPeANHi HAabopy AaHNX
y BUrnaai Tabavui gatoTb 3Mory maTpuLi.
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BUSINESS INSIGHTS: CLOBAL: 5.4 %

COMPUTER SCIENCE (OneFile): 186 %
VOCATIONS CAREERS AND TECHNICAL
EDCOLL 13.5%

COMPUTER DATABASE: 14.1 %

LECALTRAC (OneFile): 16.6 %

BUSINESS ECONOMICS AND THEORY
COLLECTION: 15.5 %

COMMUNCATIONS & MASS MEDIA COLLECTION: 16.2 %

Puc. 3. KpyroBa giarpama
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Puc. 4. NiniHa giarpama

Puc. 5. leHpgporpama
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KapTtorpama — reorpagiyHe 306paxkeHHs, Ha AKOMYy po3mip 06’eKTiB abo BiacTa-
Hi 3a/1eXaTb Bif, NOKa3HMKa, BigMmiHHOro Big naouwi abo guctaHuii. TobTo Taka Kap-
Ta MoKe 6yTn macliTaboBaHa 3a/1€XKHO Bif HaceneHHsA, Yacy abo BapToCTi NOA0POXKi
TOLLO.

TaKoX KapTorpamu BUKOPUCTOBYHOTb A/1A 300parKeHHA BiHOCHUX CTaTUCTUYHUX
NOKa3HMKIB 32 aAMiHICTPaTUBHO-TEPUTOPIaNbHUMKN OAMHULAMMK. Ha pUCYHKY 6 306pa-
KEHO MpUKNaL KapTorpamm.

Proportion of households with breaband intemet subscription

o1 0z 03 04 os o7 0z )

Puc. 6 KapTtorpama

doHOoBa KapTorpama, XOponjaeT — BWA KapTOrpamu, Ha AKilA LUTPUXOBKOM pPi3-
HOT ryctotn abo ¢apboto pisHOro CTyneHA HAaCMYEHOCTi 306parKyoTb IHTEHCUBHICTb
OyAb-AKOro NOKa3HUKa B MeXKax TepUTopianbHOI OANHUL.

Ha pucyHKy 7 npeactasneHo ¢poHoBy KapTorpamy CLUA.

Puc. 7 ®oHoBa KapTorpama CLUA
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HedopmanizoBaHum i HannpusabamsilumMm cnocobom nepegadi iHpopmalii € Ha-
OYHi 306parkeHHs pe3y/bTaTiB aHasli3y, KoM NpoLec HagaHHsA iHpopmaLii Kopuctysa-
YyeBi NOETANHO OMUCYETLCA 33 AOMOMOro KapTUHOK.

AHaniTMK yce vacTile BAAETbCA A0 Uiei dopmum Bisyanisauii gaHux, o6 HaoUYHO
niaTBEPANTM BUABMEHI TEHAEHLIi B PO3BUTKY 06’€KTa (ABMLWA, NpoLecy TolLo), a ro-
JIOBHE — CNPOCTUTM NPOLLEC CNPUNHATTA CKNAAHOIO aHANITUYHOTO TEKCTY A/1A CNOMXKMU-
Baya (KopucTyBauya).

BisyaniszyBatu iHGopmaLito MOXKHa i B TPUBMMIPHOMY NPOCTOPi 3@ A0NOMOrOH
3D-rpadiku.

Mo*KHa CTBOPUTM CTepeocKoniyHe 306parKeHHs, O CTBOPHOE iNto3ito 06’eMHOCTI,
i ANHamiYHe, AKe MoXKe ByTn CTBOpPEHe 3a A0MNOMOro CTepeocKonii UM aHimaLil.

Hanpuknag, aiarpama, wo 306pakeHa Ha PUCYHKY 8, 3 obnactammn nobyaoBaHa
y NpocTopi Ta npeacrtasneHa 8 3D-sumupi.

HaBenemo we oanH npuknag Bisyanisauii 8 3D. Ha pucyHKy 9 306pakeHa niHilHa
Aiarpama, ika Ma€ He ABa NapameTpu, PO3TallOBaHWX MO OCi X Ta y, a TpW.

Jdopnaetbea napameTp z, 60 3D-npocTip nepeabayae Tpu oci ana pyxy AiHii: x, y, z.

Puc. 8. liarpama 3 obnactamu, Wwo nobyaosaHa B 3D-Bumipi

€ npaBuna rpadiyHMx 306parkeHb, AKi gonomaratoTb byayBaTu Ginbll NOTiYHI Ta
3po3ymini Bisyanisauii. Hasegemo ix:

— HeobxigHO YHUKATK Npu 306parKeHHi KinbKOCTel BUKOPUCTAHHA naoLy abo o06-
cArie, 60 HaMbinbL 3p0O3yMiNIMMHK € 306parKeHHs B O4HOMY BUMIpI;

— po3TallyBaHHA MO3HayeHb Ha Bi3yanbHOMY BifobpakeHHi (KpecneHHi) mae
[,03BOJIATU BiApaxoByBaTH iX Bif, NiacTaByu abo NpaBoro KyTa Kaptu;
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Puc. 9 NiniiHa piarpama, nobygosaHa B 3D-BuMmipi

— HeobXigHO MTW 3/iBa HanpPaBO B 3ara/ibHOMY PO3TallyBaHHI Bi3ya/ibHUX Bigo-
6parkeHb; rOPU3OHTANbHA LWKAAa A1 KPMBUX MAE YMTATUCA 3/1iBa HanpaBo, a BEPTU-
Ka/sibHa — Big, HU3Y [0 BEPXY;

— paHHA AaTa Ha Bidya/ibHOMY BiflobparKeHHi Mae po3TalloByBaTMUCA HAropi (AKLWO
MOBa Mae Npo psaaKK) abo 3niBa (AKWO MOBa iae Npo WnanbTH);

— undpu ONs8 ropM30OHTANIbHOI LWKAAK, XOU | MOXKYTb BYTK 33 HEeObXiAHOCTI Nomi-
LEeHi Haropi, 6arkaHo NoMiLLATK BHM3Y Bi3ya/ibHOTO BigobpaXKeHHA; Hacamnepes BHU-
3y Kpec/ieHHA 3aBeAeHO NOKasyBaTh 4aTu; LWOAO BEPTUKAIbHOI WKaau, To umudpn ana
Hel cnifg nomiwaTty 3niBa (cnpaBa MOXKIMBO, ane He H6axaHo);

— [OpPEeYHOo B Aiarpami HaBOAMTU YNCNOBI AaHi, ane AKLWO TaKUI niaxin nepesaH-
TaXKye rpadivyHe nogaHHA, Togi HeobxigHO HaBecTW Ui AaHi y Tabaumui, Wo cynposo-
OXKYE Bi3yanisauito;

— 3e/IeHUM KO/IbOPOM Ha Bi3ya/ibHOMY BigobpakeHHi no3Ha4varoTbea H6arkaHi abo
pEeKOMEHA0BAHI pMCK, @ YePBOHUM — HebaxKaHi abo HEMPUNHATHI;

— He3a/sieXHa 3MiHHa Ma€ NoKa3yBaTMCA HA FTOPU30HTANbHIN WKani;

— O219 KPMBMX BEPTUKA/bHA LWLKaa Ma€ 0bupaTtmca TakK, Wwob Hy/boBY AiHilo b6yno
BMAHO Ha Bi3yasibHOMY BifobparkeHHi (3HM3y abo nocepeauHi, AKLLO BKa3aHi Big eMHi
3HA4YeHHs);

— MNPVY NO3HAYEHHI Ha KPeCNeHHI NPOLEHTHUX BENNYMH NiHifA, Wo no3Havae 100 %,
Ma€ 6yTN 0HAaKOBOT TOBLUMHM 3 HY/IbOBOIO NiHIELD;

— NpW 3a4aHHi TOPM30HTaNbHOI WKAAN BEPTUKA/bHA MliHIA NPU HY1bOBOMY 3Ha-
YyeHHi Ma€ ByTK LWMPOKOID;
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— AKLWO0 ropM3oHTa/IbHA LWKaaAa NO3HAYAE Yac, NiHil N0 Kpasax NpaBopyy i niBopyd
He MatoTb OYTM TOBCTUMM (aKe MOXKHA BUBOAMTM HA €KpaH NOYaTOoK i KiHeLb Yacy);

— MNOTPiIOHO NPOBOAMTM CTi/IbKM KOOPAMHATHUX NiHil, CKiIbKM HEObXigHO ana aAa-
HUX; KOOPANHATHI NiHIT MatoTb MO3HAYaTUCA MEHLL TOBCTO Y NOPIBHAHHI 3 KpuBumu, 60
¢$OH He Ma€e NPOCTynaTh 3aHAATO ACKPABO;

— SAKLLO MOHa, TO HeobxigHO AaBaTM BEPTMKa/IbHI KOOPAMHATHI NiHIT Ana BCix
TOYOK KPUBOI ANA MOXKAMBOCTI MOKA3y YaCTOTM CNOCTEPENEHD AAHUX;

— 3@ HasiIBHOCTI Ha Bi3ya/ibHOMY Bif06parkeHHi 3aHaATO BE/IMKOI KiIbKOCTi KPUBUX
6akaHO NoKaszath undpu, Wo NpeacTaBAAOTb 3HAYEHHA TOYOK Ha KPUBIl; AKLLO MOXK-
Ha, TO HeobxigHO HaaaTu Ui umMdpU ANa 4eMOHCTPaLLT NiACYMKIB (HanpuKaag, piuyHuUxX),
AKi MOXKYTb ONOMOITU NPW YNTaHHI BidyasibHOro BigobparkeHHn iHbopmaLi;

— TEKCT Bi3yanbHOro BigobparkeHHs iHpopmaLii mae ByTM MaKCMManbHO NMOBHUM
i 3pO3yMIIMM ANA BUKIOYEHHA MOMJ/IMBOCTI MOr0 HENPaBUIbHOFO PO3YMIHHSA; Bi3yaslb-
He BigobparkeHHs iHbopMaLlji Ta 3aro/IOBOK MaloTb BYTU BilOKPEMEHI Bif, KOHTEKCTY,
asie BOAHOYAC AaBaTh BCi HeobxiaHi BiAoMOCTi Wwoa0 06’eKTa AOCAiAKEHHSA; Bi3yanbHe
BigobparkeHHn iHGOpMaLLii Ta 3aro10BOK MatoTb PO3IIAAATUCA AK EANHE Line;

— YCi YMOBHi cMMBOAM ab0o CUrHaNM, WO 3aCTOCOBYHOTLCA B rpadiuHux pobotax,
MatoTb BYTU ACHUMM Ta 3PO3YMINUMU;

— CMMBOJIIYHI 3HaKM MOXYTb BUKOPUCTOBYBATUCA AN NPUBEPTAHHSA yBarm Kopuc-
TyBayva.

BucHoBKU. poBeaeHe A0CNiAXKeHHA AA€E 3MOry 3p0OUTU TaKi BUCHOBKU. Y aHa-
NiTUKIB iHPOPMaALLIMHUX pecypciB y PO3NOPSANKEHHI € LUMPOKMUIA apceHasn 3arajabHo-
HayKOBMX i cneujanbHMUX 3acobiB Bi3yanisay,ii 3HaHHSA, IKe OTPMMAIN BHACNILOK BUKO-
HaHHA cneuianbHOI Npoueaypy BUBEAEHHA. Ane We 3a/1MLWatoTbCA He PO3B A3aHNMM
npobiemu ix cnewianisaLii nig KOHKPETHI aHaNITUYHI 3aBAaHHSA, aaanTaLii KopucTyBa-
YiB i 3aCBOEHHA aHANITUKAMM Cy4aCHMX NaKeTiB Nporpam Ana iHbopmauiiHoro moge-
NIOBAHHSA 06’€eKTIB.

Y poboTi focnigxKeHo BifoMi Nornaau Ha Bisyanisauito AaHKX, AKa € NOAAHHAM Ae-
AKMX AAaHUX Y MaIbOBHUYIN abo rpadiyHii popmi Ta Morke ByTU BUKOpPUCTaHa 3 METOKD
peHHA.

YpaxoBytoumn pesynbTaTv NpoBeAEHOro aHanily Ta HeobXxiaHicTb HasBHOCTI Bigno-
BiZIHOTrO NporpamHoro 3abesneyeHHs, NPUNHATO PilLEHHSA WOoA0 PO3PO6KKN Nporpam-
HOro NPOAYKTY Bi3yanisaLii CTaTUCTUYHMX | HAYKOBMX AaHWX, BU3HAYEHO MOro maTemMa-
TUYHe 06I'pYHTYBaHHA, NePCNeKTUBU MOro Kpocn1aThopMHOCTI.
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SOME ASPECTS OF STATISTICAL AND SCIENTIFIC DATA VISUALIZATION

The purpose of the article is to research, analysis and consider the general problems
and perspectives for the use of existing methods of statistical and analytical information
visualization.

The research methods are methods of semantic analysis of the basic concepts of the
considered subject area (visualization of statistical and scientific data). The article discusses
approaches to information visualization.

The novelty of the research is the analysis of the mathematical and statistical apparatus
that can be used to visualize statistical and scientific data and describe some aspects of
visualization.

Conclusions. The research conducted in the article concludes that the paper explores
existing views on data visualization, which is a representation of some data in a graphical form
and can be used for marketing activities, as well as types of infographic objects and criteria for
its creation.

Taking into account the results of the analysis, the authors decided to develop a software
product for the visualization of statistical and scientific data, determined its mathematical
justification.

Keywords: statistical data; analytical data; statistics; information visualization; infographics;
Gantt chart; dendrogram; visualization in 3D-space.
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HEKOTOPbIE ACNEKTbl BUSYAZTUSALIUN CTATUCTUYECKUX
U HAYYHbIX JAHHbIX

Lenbto cTaTbu ABNAETCA UCC/IEA0BAHME, aHANN3 U PACCMOTPEHUE 06LLMX Npobaem u nep-
CNEKTMB UCMONb30BaHUA CYLLECTBYHOLLMX METOA0B BMU3YaN3aLMM CTAaTUCTUYECKOM U aHANNUTK-
yeckol MHpopmaunm.

MeTtogamu uccnepoBaHUA ABAAKOTCA METOAbl CEMAaHTUYECKOrO aHa/In3a OCHOBHbIX MOHA-
TUIA paccmaTprMBaeMon npegMeTHoON 061acTu (BU3yanm3aums CTaTUCTUUECKMX M HAayUYHbIX AaH-
HbIX). B cTaTbe paccMOoTpeHbl MOAX0Abl K BU3yanm3aLmm nHGopmaLmm.

HoBu3HOM NpoBeAEHHOro UccAe0BaHUA ABAETCA aHAIM3 MAaTEMATUYECKOro M CTaTUCTU-
YeCcKoro annapara, KOTopblii MOXKET NMPUMEHATLCA A1 BU3yanM3aLmMmM CTaTUCTUYECKMX U Hayy-
HbIX JaHHbIX, U ONUCaHWE HEKOTOPbIX AaCMEKTOB BM3Yyann3aLmm.

BbiBOAbI. B paboTte 6blM MccnenoBaHbl CyLLECTBYOLME B3MAAbI HA BU3Yyanu3aumnio AaH-
HbIX, KOTOpas ABASETCA NPeACTaBAeHMEeM HEKOTOPbIX AaHHbIX B rpaduyeckoi popme n moxKet
ObITb MCMOJIb30BaHA C LEe/Iblo MAapPKETUHIOBOM AeATENIbHOCTU, @ TaKKe BUAbl 06beKToB MHO-
rpaduKun 1 KPUTEPUM ee co3aaHmA. YUnTbiBaa pesy/bTaTbl NPOBEAEHHOIO aHa/M3a, aBTopamu
6b1/10 NPUHATO peLleHMe 0 pPa3paboTKe NPOrpamMMHOro NPoAyKTa BU3yasn3aLmm cTaTucTmye-
CKMX W Hay4HbIX AAHHbIX, ONpeaesieHO ero MatemaTuyeckoe o60CcHOBaHMe.

KntoueBble cnoBa: CTaTUCTUYECKME AAHHbIE; aHAIMTUYECKME JaHHble; CTAaTUCTUKA; BU3Y-
anusaumna nHdopmauumn; nHoorpaduka; amarpamma laHTa; AeHAPOrpamma; BU3yanusauma
B 3D-npocTpaHcTBe.
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YKPATHCbKWUI A0CBIA VR-PEKOHCTPYKLIT OB’EKTIB
ICTOPUKO-KYNIbTYPHOT CNALLUHU

Merta cTaTTi — NnpoaHani3yBaTh HaABHI B YKpaiHi NPOEKTM BipTyanisauii 06’ekTiB icTOpuKo-
KY/IbTYPHOI CNaALWUHN.

MeTtogonorisa fOCNiAMKEHHA 'PYHTYETHCA HA 3aCTOCYBaHHI CUCTEMHOTO MeToAY, AKUM € OC-
HOBOIO /1 BUBYEHHSA ABULY, MOB’A3aHNX 3 BipTyaiCTUKOLO.

HaykoBa HOBM3Ha Nosifrae B TOMy, LLLO Y CTaTTi BNepLue NpoaHaisoBaHO yKpaiHCbKUIM goc-
BiZ, VR-peKOHCTPYKLT 06’€EKTIB iCTOPMKO-KYABTYPHOT CNaALWMHN.

BUCHOBKKU. 3BepHEHO yBary Ha BiACYTHICTb B YKpaiHi nepeniky npegmeTiB KyabTypHOI
CNajLLMHK, WO NianaraioTb ouMbpoBYBaHHIO, @ TAKOXK CTaHAAPTIB CTBOPEHHSA LMbpoBOro pe-
cypcy 3 meToto 3abesneyeHHs JOCTYMHOCTI, akTUBHOMO M eheKTUBHOrO MOro BMKOPUCTAHHSA,
CYMiCHOCTi 1 06MiHY AaHMMM Ha IOKANIbHOMY i MiXKHapOAHOMY PiBHAX, 36epekeHHA cTBope-
HOro pecypcy Ta horo akTyanisauii. HaronoweHo Ha moxamsocTax IT y chepi 3abesneyeHHA
36eperkeHHA M ynpaBaiHHA iICTOPUKO-KY/IbTYPHOR CNAALLMHOLO: Big, CTBOPEHHA iHGOpMaLiiHMX
CUCTEM, BUKOPUCTAHHA PISHOMAHITHUX cucTem He3neKku B 36eperkeHHi KyNbTypHOT CnaaLimHm,
KOHTPOJIIO Ta MOHITOPUHTY CTaHy Nam’ATOK apXiTEKTYPU M IHLWNX KYAbTYPHUX LLiIHHOCTEMN, CTBO-
PEHHSA | BeAEHHA PEECTPY KYNbTYPHUX LiHHOCTEN, web-TexHooriT 40 3acTOCyBaHHSA TEXHONOTIN
Bi3yanisauii i TeXHONOriN BipTyaNbHOI peanbHOCTI, AKi BUKOPUCTOBYHOTb 3 METOO BiATBOPEHHA
BTPAYEHMX YU MOLIKOAKEHMX 06’€EKTIB Ky/NbTYPHOI CNaAWMHN TOWO. PO3rAHYTO CyTHICTb Ta
ocobamnBoCTi peanizauyii VR-NPOEKTIB, TakMX AK «KnleHbKoBa KpaiHa», « Tpaxtemupis-Digital»,
«3amku 360: 3akapnaTTa», NPOEKT 3 TPMBUMIPHOT KOHCTPYKLIi CepeaHsHCbKOro 3amky, «Pinzel.
AR», VR-po3pobku Pixelated Realities Ta AERO 3D, «ABTeHTMYHA YKpaiHa: HemaTepianbHa
KyNbTypHa cnagluHa», «TyctaHb_BipTyanbHa», «Lindposi myseiHi Konekuii Kniscbkoi ¢op-
Teui». 3ragaHo Npo YHiKanbHy Aigxutan-nnatdopmy «YKpaiHCbKUIA HaLiOHaNbHUM iHTeNeKT»,
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NOKAMKaHY HagaTu A0CTyn A0 ounppoBaHOi KyNbTypHOI cnaawmnHu YKpaiHu. 3pobaeHo BUCHO-
BOK, L0 aHasi3 HAaABHMX NPOEKTIB 3 ouMbpoBYBaAHHA 06’EKTIB KY/NbTYPHOT CNAALLMHM Hanoner-
IMBO BMMarae po3pobku ctpaterii nobyaosu malibyTHbOT LMbPOBOI KONEKLi, AKa Mae Bpaxo-
BYBaTW NAaHyBaHHA NpoLecy ouMdpoByBaHHA; Y3roAXKeHHA PUANYHUX MUTAHb; LOTPUMAHHA
3arabHONPUNHATUX CTAHAAPTIB | NPUHLMNIB YNPaBAiIHHA; NIATPUMKY AOCTYyNy Ta 36epekeHHs
CcTBOpeHOro unbpoBoro pecypcy.

Knrouosi cnosa: 3D-TexHonorii; BipTyanisauia; 4onoBHeHa peanbHicTb; VR-peKOHCTPYKLinA
06’€EKTIB iCTOPMKO-KYNbTYPHOT CNaALLMHN.

Bctyn. 3acTocyBaHHA 3D-TeXHONOTIN Yy HaNnpAMi MoAEeNtOBaHHA TPUBMMIPHUX Tex-
HoJorili noB’A3aHe 3i cTBOpeHHAM y 90-x pokax XX cT. cnewianisoBaHOro NporpamHo-
ro 3abesneueHHs. Maetbca, 30kpema, Npo TexHonorito 3D-engine (3D-ABUXOK), AKa
[0 TenepilwHbOro Yacy € oAHielo 3 Halbinbll NepcnekTUBHUX y chepi TPMBUMIPHOI
rpadiku. Lis TexHonoris Hafinne iHTePaKTUBHICTIO 3a34a€eriab CTBOPEHUI TPUBUMIp-
HWIM NPOCTIp, AatouYn 3MOry 3pOOBUTU NO HbOMY BiPTYasbHY NPOryAAHKY, B3AEMOLIATH
3 NpeamMeTamMu, NepcoHaxkamu Ta iH. Y uel nepiog 3'ABNsAOTLCA BipTyasbHi icTOpuy-
Hi peKOHCTpPYKLi xpamy Cs. MeTpa B MoppaaHii, BaTMkaHcbkoro nanaty enoxu Biapo-
[OXKEHHS, ANOHCbKOro byaaiicbKoro xpamosoro Komnaekcy Casaefo Ta iH. 3aranom Ha
TOM yac y Esponi 6yno0 peanizoBaHO HU3KY BENIMKUX NPOEKTIB Y cdhepi 36epekeHHs ic-
TOPMKO-KYNbTYPHOI CNAALLMHM i3 3aCTOCYBAHHAM TEXHOJOFi TPUBMMIPHOTO MOZAENO-
BaHHA. CbOrogHi 3aCToCyBaHHA NPOrpam TPMBUMIPHOTO NPOEKTYBAHHA | MOAEOBAH-
Hs 1BIA€ cOBOIO HEBIA EMHY YaCTUHY 36epeeHHA KyAbTypHOI cnagLmnHu B EBponi.

B YKpaiHi, He3Ba)KalouM Ha 3ara/ibHMM Po3BUTOK IT-chepmn Ta CUAIbHI KpeaTUBHI
inei, gianor mix KynbTypolo i TEXHO/IOTAMM NKnLLE NoYMHAETLCA. [0N10BHOK Npobne-
MO0 oUMPpPOBYBaHHA 06’EKTIB iICTOPUKO-KYNbTYPHOT CNaALWMHM B HaLWil KpaiHi € Bia-
CYTHICTb HAayKOBO OOGI'PYHTOBAHWX PO3POOOK WOA0 YKAALAHHA NPaBWUA i CTaHAAPTIB
CTBOpPEHHA LMGPOBOro pecypcy 3 meToto 3abe3neyeHHA AOCTYMHOCTI, aKTUBHOrO
1 edeKTUBHOIO MOro BUKOPUCTAHHA, CYMICHOCTI 1 OOMiIHY AaHMMM HA JIOKa/SIbHOMY
i MiXXHapoAHOMY piBHSX, 36eperKeHHA CTBOPEHOro Pecypcy Ta MOro akTyasnisauis.
LUe noHepaBHa my3ei B YKpaiHi nocayroByBanmMca HOpMaTMBHOW 6a3oto cepeamHm
80-x poKiB XX CT., 30piEHTOBAHOIO BMK/IIOYHO Ha ManepoBi cnocobun mucieHHa Ta 0b-
pPo6KM iHpopmauii. AK HacnigoK — cborogHi noHad 95 % iHdopmalii B my3esnx 36epira-
€TbCA Ha aHaNoroBux Hociax (KoctoscbKa, 2017), 6a binblie, A0 LbOro Yacy BiAcyTHIN
nepenik npeameTiB KyNbTyPHOI CNaALMHK, WO NigNAratoTb OLMPPOBYBAHHIO.

AHani3 HaABHUX CTPaTEriYHUX AOKYMEHTIB LWOA0 iCTOPMKO-KYABTYPHOI CNaALLMHN
B YKpaiHi Aa€ uinkom obrpyHTOBAHI NiACTaBM KOHCTATyBaTH, LLO YKPaiHCbKA AeprKa-
Ba, 3 04HOro HOKyY, NPOro/oWye HEODOXiAHICTE OXOPOHWU KYNbTYPHOI CNaALWMHK, NpoTe
3 Apyroro — AepxaBa B 0cobi AepyKaBHMX OPraHiB, OpraHiB mMicLEeBOro camoBpsaay-
BaHHA B HaraTbox BMMaAKaXx Bifirpae HEraTUBHY POJb Y LLbOMY MPOLECi, OCKi/IbKK 3a
ix 6e34ifIbHOCTI KyNbTypHa cnajlinHa He NPOCTO He OTPUMYE HEOBXiAHOro 3axmcTy,
a BifbyBa€ETbCA HULLEHHSA Ti 06’eKTiB. 3a TaKMX YMOB Y CyCNi/IbCTBI, A€ Ha NepLniA naax
BMXO4ATb EKOHOMIYHI, @ He KynbTypHi npobnemun, NpeBastoe NparHeHHA OTPUMATK
maTepiasibHy BMroZly, He3BaXKatouM Ha 3arpo3y 3HULLEHHA 06’eKTiB, AKi MaloTb OyTU
CaKpaNbHUMU A4N1A KOXHOro HapoAy. Taka BigBepTa HeMmoBara A0 Ky/AbTyPHOT CNaALLm-
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HK, 6esnepeyHo, CTAaHOBUTb BHYTPILLIHIO HEAabUAKY 3arpo3y HalioHa/IbHUM iHTepecam,
0C061BO AKLLO B3ATM A0 yBaru, Wo YKpaiHa WopoKy BTpayae 6inblu Hixk 100 06’eKTiB
KyNbTypHOI cnagawmHu (OninHuK, 2014). Jinwe 3a ocTaHHi POKM Blaga KpaiHM no4vana
3BepTaTV yBary Ha Ky/bTYpHY CMAaALWMHY AK OAMH 3 NPIOPUTETIB Y KYNbTYPHIA NONITULL
(Ykas Mpe3ungeHTa YKpainu, 2020).

Y UbOMY KOHTEKCTi O4HMM 3 NEPCNEKTUBHUX LNAXIB 36epeKeHHs iCTOPUKO-KY/b-
TYPHOI CNaAlWmMHX NOCTa€E BipTyanisalis OCTaHHbOI, WO Aa€ 3MOry CTBOPHOBATU HEOb-
MeXKeHi MeBHMMM YaCOBMMM MEKAMM CXOBULLA 3HaHb, 3abe3neyytoum 36eperkeHHs,
NPMMHOKEHHA Ta NONYNAPU3ALIH0 ICTOPMKO-KYAbTYPHOI CMaALLMHM.

Pe3ynbrat aocnigkeHHs. MNpobnematnka oumdpoByBaHHA 06’EKTIB KyAbTYPHOI
cnagwmHn nepebyBae B NoJi 30py YKPATHCbKUX AOCNIAHMKIB, TakuX AK T. CAOpPUYK,
I. NobysiHa, /1. Mpuxogbko Ta iH. MpoTe y uux nybAikauisax aBTopM He Po3rnaaaoTb
KOHKPEeTHi NPO€EKTN VR-peKoHCTPYKLii 06’EKTIB iCTOPUKO-KYNbTYPHOT cnaglwmHu. Lie
aKTyanisye notpeby aHanisy BigNOBIAHMX iHILiaTWB, WO 1 CTAHOBMTbL METY L€l CTaTTi —
npoaHaniayBaTn HasBHI B YKpaiHi NPOEKTM BipTyanisau,ii 06’eKTiB iCTOPUKO-KYNbTYPHOI
CNagLmHuN.

Y coepi 3abe3neyeHHn 36epexkeHHA Ta yNpaBAiHHA iICTOPUKO-KYNbTYPHOI Cnaj-
LLMHOKO MOXKNMBOCTI iIHPOPMAL,iIMHO-KOMYHiKaLiMHMX TEXHO/OTI A0BOAI LUMPOKI: Big,
CTBOPEHHSA iHGOPMALIMHUX CUCTEM, BUKOPUCTAHHA PiSHOMAHITHUX cucTem 6e3neku
B 36eperKeHHi KyNbTypHOI CNaALMHN, KOHTPOJIKO i MOHITOPMHIY CTaHy Nam’sToK apxi-
TEKTYPU M iHLWIMX KYNIbTYPHUX LLIHHOCTEN, CTBOPEHHA Ta BEAEHHA PEECTPY KY/AbTYPHMUX
LiHHOCTen, web-TexHonorii 40 3acTocyBaHHA TEXHONOTIN Bi3dyanisauii i TexHonoril Bip-
TyanbHOI peanbHOCTi, BUKOPUCTOBYBAHMX 3 METOIO BiATBOPEHHA BTPA4YeHMX Y1 MOLLIKO-
OXKEeHUX 00’EKTIB KyNbTYPHOI cnagwmHu, Towo. 30Kpema, XMapHi TeEXHONOTii MOXYTb
nonynApu3yBaT HauiOHaNAbHY KyAbTypHY CagWuHy: oumMdpoBaHi KHUMM, KapTUHK,
OpHaAMEHTHU, CTapi KIHONAIBKM 1 iHWY iHGOPMaLLi0O MOXKHA PO3MICTUTW Ha BiaLaNeHo-
My cepBepi Ta 3pobuTK AoCTynHo ans byab-AKoi NtloAnHKM y cBiTi. Lle nigBuwmnTb Ty-
PUCTMYHY NPUBABAKUBICTb KPaiHW, @ AeprKaBa 36eperke KyNbTypHi HagbaHHA. Y Lbomy
mornia 6 6yTy 3auikaBaeHa He Ti/IbKW AeprKaBa, a i KpeaTUBHUIM Bi3Hec, afrke Takui
KOHTEHT MOXHa TBOPYO BMKOPUCTOBYBATMU.

CTBOpEeHHSA BipTyanbHUX TYpiB 06’€EKTaMM KyAbTYPHOT CNaAlWMHN — O4MH 3 HaW-
6iNblL NepcneKkTUBHMX HanpsMiB 3acTocyBaHHsA IT-gocarHeHb. CborogHi Takun popmaTt
Y)Ke € HeBif'EMHOIO YaCTUHOK KOHTEHTY YMC/IEHHUX My3eiB, TeaTpiB, rotenis i po3sa-
KaNbHUX KOMMEKCIB y CBiTi. B YKpaiHi BipTyanbHi Typu matoTb Heabuaky nonynsp-
HICTb, NPMBEpPTAlOYM yBary He TiNbKK A0 iCTopii Ta NPUPOAHOro cepefoBuLLa KpaiHu,
a " 0,0 KOHKPETHUX 06’ €EKTIB KyIbTYPHOT cCnaawmMHn. TaKUMU € BipTyanbHi Typu: « Mysei
YKkpaiHu npocto Heba» (https://museums.authenticukraine.com.ua/ua), «Kapnatu
B8 3D» (https://xn--3-7sbarOa5ags5f.com/uk/primenenie.html), 3D-Typ OcTpo3bKMUM
3amkom (http://incognita.day.kyiv.ua/exposition) Ta iHwi nogibHi npoekTn. Hessaxa-
tOUM Ha 3acTapine 3aKOHOAABCTBO, BiACYTHICTb CTPaTEriyHOro NaaHyBaHHA, obmexkeHe
¢diHaHCYBaHHA Ta iHWI Npobaemun B CeKTopi KyNbTypHOI cnagWwunHu B YKpaiHi, yce X
y HanpAMmi 3acTocyBaHHSA iHGOPMAL,iMHO-KOMYHIKaLiMHMX TEXHONOTIN ana 36epekeH-
Hsl 06’EKTIB KYILTYPHOI CNaLWmMHN HabyTo NeBHWUI JOCBIA,.
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TaK, HewoaaBHO CTapTyBaB MPOEKT «KuMWeHbKoBa KpaiHa», BUKOHABLLEM SKOTFO
€ NbBiBCbKa KomnaHia «SKEIRON» — ogHa 3 HebaraTbox B YKpaiHi, Wo nocraBuna ne-
pen, coboto ambiTHI Lini: MOHITOPUHI CTaHy 36epeXeHOCTi apXiTEKTYPHO-KYAbTYPHOT
CnagWmHN YKpaiHu; NpUMBEpPHEHHA yBarn A0 npobnem 3i 36eperkeHHA apXiTeKTyp-
HO-KY/IbTYPHOI cnaAwmHn YKpaiHu; oundpyBaHHSA Mam’ATOK apXiTeKTypu 3 MeToto
NpoBeAeHHsA AKICHILWNX PEMOHTHO-pecTaBpaLiMHMX pobiT; nonyaapusaLia HOBUX me-
TOAjiB PO6OTU 3 APXITEKTYPHOIO CNAALLMHOKW; CTBOPEHHS Cy4acHOro (BipTyanbHOro) ap-
xiBy 3[1-mogeneit nam’aTok YKpaiHM 419 NoAanblioro BUKOPUCTAHHS apXiTeKTopamu,
CKY/NIbNTOPaMM Ta pecTaBpaTopaMm 3 METO BiAHOBAEHHA NepBiCHOro CTaHy 06 €eKTiB
(SKEIRON, 2019).

MpoeKT nbBiBCcbKOi KoMmnaHii «SKEIRON» «KuwweHbKoBa KpaiHa» («KuwweHbKoBa Kpa-
iHa», 2020) nepenbayae oxonuTn BCi 24 perioHn Ta AP Kpum Hawoi KpaiHu 3i Cxoay
Ha 3axig, i 3 MNisHoui Ha MiBaeHb 11 oundpysaTn 40 06’eKTIB apXiTEKTYPHOI CNaLWLMHM.
Kpum Ta [JoHbac — ue YkpaiHa, Tomy abu CTBOPUTM LiNICHY iHTEPAKTUBHY KapTy 3Ha-
KOBMX Nam’aToK YKpaiHK, 3a gonomoroto ¢oTo Ta Bifeo 3 Mepexki NaaHyoTb po3podu-
TV 1 moadenb JlactiBumHoro rHisga (Anta) Ta [loHeubkoro aeponopTy. Yci oundposaHi
06’ekTn byayTb aocTynHi y dopmati 3D-mogeneit i gonoBHeHoi peanbHocTi Ha i0S Ta
Android y 6e3kowwToBHOMY 3acTocyHKy Pocket City AR 3 ayaiorigom yKpaiHCbKOlO Ta
aHrnincokoo mosamu. Pocket City AR — annikauia aaa npuxuabHUKIB iHTENEKTYaIbHOro
M iHTEPaAKTUBHOIO TYPM3MY Ta HECNOAiBAHUX BiAKPUTTIB KYNIbTYPHOI CNaALWMHK, Came TyT
6yayTb 3ibpaHi oundpoBaHi 06’ekTU 1 iHGOpMaLia NPo iX YHiKanbHiCTb. OX0Yi 3MOXKYTb
BiPTYa/IbHO NPOryAATUCA TYPUCTUYHUMM Bi3UTIBKAMM Ta 3HAKOBMMM MicLAMM obactein
YKpaiHun y popmaTi gonosHeHoi peanbHocTi. Pocket City AR byae cTBOPeHO BMK/IOYHO
ONA NpoMOLT Nam’ATOK apXiTEKTYPU AK TYPUCTUUYHMUX 06’ EKTIB Ha HaL,iOHa/IbHOMY PiBHI.
3D-cKaHyBaHHA gacTb 3Mory 3adikcyBaTu TenepilwHil cTaH Nam’aToK, @ BUKOPUCTAHHA
AR-TeXHO/I0ri — po3pobuTK CyBeEHipHY NPOAyKLito, Wo6 nonynspusyBaTh YKPaiHCbKY
APXITEKTYPHY CNAALMHY B MeXax KpaiHW i 3@ KopaoHomM. OXodi 3MOXKYTb BipTyanbHO
«MNPOryAATUCA» TYPUCTUYHMMM BiSUTIBKAMM Ta 3HAKOBMMM MicLAMM obnacten YKpaiHu
y dopmari onoBHeHOT peanbHOCTI («KuileHbKoBa KpaiHa», 2020).

OOMH i3 3aKiHYEeHUX | AOCTYNHUX Ana nepernagy ob’ektiB — JeprkaBHUN icToOpU-
KO-KY/IbTYPHMI 3anoBigHMK « Tpaxtemumpie» (KaHis, Yepkacbka 06.1.). Ynepue B YKpaiHi
O1A BUBYEHHSA iCTOPUKO-KYNBTYPHOI CMAALWLNHM Ta 36epeKeHHs apXxeonoriyHnX nam’a-
TOK Ha YepKawuHi MacluTabHO 3aCTOCOBAHO TEXHOOTIO J1a3ePHOr0 CKaHYBaHHA 3eM-
ni. Meta npoekTty «Tpaxtemupis-Digital» — ctBopeHHA 3D-moaeni naHgwadTty TpaxTte-
MUPIBCbKOTO MiBOCTPOBA i3 diKcaLieo BiLOMMUX i BUABAEHUX MaM ATOK apXxeonorii Ta
NPUPOAM, CTBOPEHHA HAYKOBOIO OMMCY Ta KaTaslory BCiX BUABAEHMX NamM’ATOK, NOLWMU-
PEHHA ANA CnewianicTiB MeToAMKKN 3HIMaHHA naHawadTy Ta po3pobku 3D-moaeni ap-
xeonoriyHnx 06’ekTis (https://api.visicom.ua/uk/posts/poctkercitymap230720). Ans
pob60TM Ha NPOeKTOM BUKopucTaHo TexHonorito LIDAR (Light Identification Detection
and Ranging — oTpMmaHHs iHpopMaLii npo BiaganeHi 06’ekT 3aBAAKM aKTUBHUM Na-
3ePHMM ONTUYHUM CUCTEMaM), IKa € OAHIEI0 3 HAMHOBILLMX Y CBIiTi LMPPOBUX TEXHO-
NOTi ANA BUBYEHHA apXeOo/IoriYHOI cnaflmMHM, NpuKNagmM i 3aCTocyBaHHA NMOKK WO
OAMHMWYHI, ane NnepeBa)KHO MatoTb ceHcalinHi pe3ynbtaTty (https://api.visicom.ua/uk/
posts/poctkercitymap230720). TakoxK MPOEKT YMOKAMBUTL rublie Ta AeTasbHile
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BMBYMTU CTaH, po3TallyBaHHS, 06cAr Nnam’aToK PisHUX enox, HaBiTb BiAHANTK HEBiAOMI
06’eKTM (CTAPOBMHHI LLAAXM, KYPraHW, 3a/IMLWKK NOCeNeHb), BiATaK AacTb 3MOrY Kpalle
3pO3yMiTN Nepebir iICTOPUYHMX | KyNBTYPHUX NPOLECIB Ha TepuTopii TpaxTeMmnpiBCbKO-
ro NiBOCTPOBA B 3ara/IbHOYKPAIHCbKOMY Ta 3ara/lbHOEBPONENCbKOMY KOHTEKCTI.

Ha 3akapnatti po3pobnstoTb nepwmin B YKpaiHi umdpoBuit iHGpacTpyKTypHUiA
TypuUCTMYHUA cepsic «3amkm 360: 3akapnatta» (https://cultpz.org/otsyfruvannya-
kulturnoyi-spadshhyny/). ABTopamu iaei € 3aCHOBHUKK 1 OpraHi3aTopu NepLLOro Ky b-
TypHO-TexHonoriyHoro pectnsanto «DRONEVAR» (Ykropog, 2017 p.) TM «KpeaTusHi
iHgycTpii TepuTopii» Ta MO «KynbTypHa nnatdopma 3akapnaTra». laea npoekty — ne-
peHecTM 3aMKu 3aKapnaTtts B umdposuit caiT 4.0 i BigKpUTK A0CTYN A0 KyAbTYypHO-
icTopuyHoi cnagwmHn «CpibHOT 3emAni» ycboMy CBITOBI, 32 4ONOMOrO iMEePCUBHUX
TEXHOJIOri y HOBOMY dopMaTi PO3MOBICTM iCTOPIitO perioHy, iHTerpyBaTv 3akapnaTTs
BTYPUCTUYHY Many cy4acHoCTi. 15 ubOro opraHisaTopu NAaHyoTb PO3PO6UTU Kpocme-
Ainny nnatoopmy ans cuctem I0S Ta Android, Wo cTaHe iHTEPaKTMBHOK Manoto 3a-
KapnaTCbKMX LiKaBWMHOK, Bi4HOBUTb i ONOBHUTb MiCLLEBi Ky/IbTYPHI 06’EKTH, a TaKOXK
MOZEPHI3Ye iX NpeacTaBAeHHs AnA MabyTHIX NOKOJiHb. BUKOpPMCTOBYBaHi TEXHOOTI:
Dronetech, VR, AR, Live video, Compositing (cTBopeHHs uinicHoro 306paxeHHs yepes
NOEAHaHHSA ABOX i Binblue WapiB BiA3HATOro Ha KiHO- Y/ BifeonniBKy maTtepiany, a Ta-
KOX CTBOPEHMX KOMN'toTepHMX 06’EKTIB Ta aHiMaLLii; LUMPOKO 3aCTOCOBYETLCA B Cy4Yac-
Hih KOMN'IOTEPHIN TEXHONOTIT CTBOPEHHS BidyanbHUX eDEKTIB Y KiHO, Ha TeneBisiiHomy
BMPOBOHULTBI, Yy peKnami, Konnm HeobXxigHO iAeanbHO CMMYNOBATU peanbHy AiNCHICTb
abo xyaoxHin edekr), 3D animations, Interactivity, Photogrammetry, Equirectangular,
360°projection, 3D sound (https://cultpz.org/otsyfruvannya-kulturnoyi-spadshhyny/).

Ha cboroaHi BXKe CTBOPEHO TPUBUMIPHY KOHCTPYKLUito CepegHAHCbKOro 3amky,
TouHiwe AoH»KOHY (abo 6alwTK ocTaHHbOI 060pOHU), EAMHOI B YKpaiHi dopTeui Op-
AeHy Tamnniepis, y ceni CepeaHboMy YKropoAcbKoro paioHy 3akapnatcbKkoi obnacTi
(Y mepexi 3’aBunacbk 3D-pekoHcTpyKuin, 2016). 3apa3 Ha TepuTopii LbOro 3amKy 3a-
Mwunancs anwe pyiHn Liel dopTewi, TOMy AM3anHepu i BigTBOpUAM BUA, cepenHbo-
BIYHOrO AMBA apXiTEKTYpPMU: NEpPLIMA KamMiHb 3amMKy OyB 3aknageHun y 1146 poui Ha
KowTn Ppya ae bapmaHbe, KanenaHa 3akapnatra y Xl ¢T., a npoobpasom cayrysanm
[aBHbOPUMCbKI MPUKOPAOHHI CTOPOXKOBI BeXKi Ha PeiHi Ta JyHai.

Kpim TpuBMMIipHOI KOHCTPYKLiT CepeAHAHCbKOrO 3aMKY MIaHYOTb CTBOPUTU 1 iH-
TEePaKTUBHUI ayaio-AR-Typ Teputopieto 06’ekTa; VR-Typ, AOCTYNHUI y Byab-aKii Touui
CBiTY 32 HaAaBHOCTI iHTepHeTy Ta VR-rapHitypu; VR-AR ypoKM nA LWIKONAPIB; a TaKOX
3D-peKOHCTPYKLiIO iCTOPUYHUX NPOCTOopiB. Lle macwTabHMit NPOEKT, maTepiann sKo-
ro 6yayTb AOCTYMHi YKPAiHCbKO, aHMNINCbKOW, YTOPCbKO, CNOBALbKOI, YECbKOI
Ta NonbCbKo moBamMu. VR-matepiann 6yayTb A4EMOHCTPYBATH iCTOpUKO-reorpadiyHi
daKTM enox i Aisdis, a TakoXK apTedakTu, WO Maan besnocepedHe BiAHOLWEHHA A0
06’€eKTiB KynbTypHOi cnagwmuu. LLKinbHi VR-AR maTtepiann 6yayTb KepyBatuca 6es-
nocepefHbO BUMTENEM, AKUI Mif YaC TEMATUYHOTO 3aHATTA 3MOXKE KepyBaTW BCiMa
OKYy/IipaMu y4YHiB 3 NpUCTpOto BYUMTENSA. Hapasi Ha ocHoBI KomniekcHux Dronetech-pi-
LWeHb 3 METOAMK CKAHYBAHHA apXiTEKTYpHMX 06’ eKTiB BXKe cTBOpeHO software-piweH-
HS AN1A BUTOTOBAEHHSA 36ipHMX mogenel 3amkiB Ha 3D-npuHTepi. KiHueBoto meTtoto
NPOTOTUNYBAHHA € CTBOPEHHA irPaLlOK-Nas3/iB Ta irpOBMX KOHCTPYKTOPIB ANA OCBIT-
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HbO-PO3BMBa/IbHOI CKNaA0BOI Ny6AiYHOro NpeacTaBaeHHs 06’ eKTiB KynAbTypHOI cnaj-
WMHM YKpaiHW BcepeauHi KpaiHu Ta 3a il mexxamu (https://cultpz.org/otsyfruvannya-
kulturnoyi-spadshhyny/).

BipTyanbHi Typu Ogecoto, a TaKOXK A0AATKM AOMNOBHEHOI peanbHOCTI A4na cmapTtoho-
HiB i KoMmn'toTepiB cTBOPtOE KomaHaa Pixelated Realities, AeMOHCTPyOUYM TAKMM YMHOM
AK 32 4OMOMOIOK Cy4aCHMX TEXHOMOri 36epertv i Hagani npayoBaT 3 Nam’ATKaMM
KY/ZIbTYPHOI cnaglWmnHM micTa. BigckaHoBaHi 06’ekTu: naowa [toKa, cTaTyi 3aCHOBHUKIB
i BuaaTHux gisuvis Ogecu, gada [okca i Macax (Pyaui, 2019). Kpim BipTyanbHUX TypiB,
Pixelated Realities cTBoptoe 1 6a3y gaHux oumdpoBaHUX Nam’aToK — Le ix NnpoektT ARCH
F6, peanisauia AKOro AacTb 3MOry KOHTPO/IHOBATW i 3HAYHO MiABULLUTM AKICTb pecTaBpa-
Lji Ta PEKOHCTPYKLT icTOpUYHMX ByaiBenb y micTi. Y NpoekTi € Google KapTa, Ha AKY MOX-
Ha HaHEeCTM NO3HauKy 3 06’EKTOM, AKMI NOTPIOHO ouMdpPyBaTH, BiATAK KOXKEH HebBanay-
XU MOXKe JONYUNTUCA A0 36eperkeHHs KyAbTypHOI cnajlwmHm cBoro micta. Pixelated
Realities TakoX NpawutotOTb Hag, CTBOPEHHAM IHTEPAKTUBHOMO OLMGPOBAHOrO My3€et0 Ha
MowToBii naowi B KMEBi — Ha MicL,i po3TallyBaHHA CTAPOBMHHUX AepeB’AHUX OyaMHKIB
i dopTeub AaBHbOro micta. KomaHaa oumdpOoBYE BCi apxeooriYHi 3HaXigKM Ha TepuTopil
Ta po3pobnsie VR-Typ, skMii MmoxKHa byae 3aBaHTaxKMTn B Google Play. Cnvcok ouundpo-
BaHWX 06’€KTiB NOCTiIMHO OHOBAIOETLCA B OAeci Ta iHWKMX micTax Ykpainu (Pyauii, 2019).

MwucTteubKa paga «[ianor» cninbHO i3 JIbBIBCbKOK rafepeed MUCTELTB peanisye
npoekT «Pinzel.AR» (Pyguii, 2019), wo nepeabadyae CTBOPEHHA TPUBUMIPHUX BUCO-
KOTOYHMX MOAenei cKynbnTyp 6apoKoBoro ckynbntopa Morana leopria MiHsens, aki
nepebyBatoTb B YKpaiHi Ta 3@ KOPAOHOM, pO3pobasie CanT i 4OAATKM AN CMapPTHOHIB.
MpoeKT nonynapum3ye HoBI Nigxoamn A0 HepoOPMaNbHOI OCBITM 3 BUKOPUCTAHHAM Cy4vac-
HUX TexHonori 3D-moaentoBaHHA Ta AONOBHEHOT PeasibHOCTI. 3a4yM NOJIATAE B TOMY,
w06 3 40AaTKOM AONOBHEHOI PeasibHOCTI OCMUCANTM cnagLwmHy MiH3ens, nepernaga-
toun 3D-moaeni pobiT cKkybNTOpa B Pi3HUX PeXMMaXx Ta OTPUMYOYM iHGopMaLLito Npo
OKpEeMi CKynbNTypwu Ta ixHi ocobamnsocTi. Came J/IbBiBCbKMIA My3elt cakpanbHOi 6apoKo-
BOT CKyNbNTypu y JIbBOBI NepLUMM NPeacTaBMB CBOKO KONEKLito B LndpoBomy dopmarTi
B YKpaiHi (Pyanit, 2019).

OpraHisauis AERO 3D nuwe 3a KifibKa pokis BCTMrNa oumdpyBati 06’ eKTn myseis,
nam’aTOK apxiTeKTypu, Teputopin. 3a gonomoroto TexHonorii Matterport (TexHono-
ria Ans CTBOpPEeHHs iHTepakTnBHOI 3D-moaeni npumilleHHs) KomaHaa oundpysana Ta
cTBOpMAa BipTyanbHuin 3D-Typ MyHiunnaneHum my3seem im. O. B. bnewyHoBa B Ogeci.
Cama TexHONOorif CTBOPEHHA BipTya/IbHUX TYpiB AA€E 3MOTy 3pY4YHO NepernagaTtu BipTy-
anbHUI Typ 3 TenedoHy 3a gonomoroto aoaaTky. Mpoektn AERO 3D: BipTyanbHUI Typ
HauioHanbHUM my3eem «Memopian xepTs fonogomopy», oundpoBaHi nam’aTHUKM
Kunesa, 30Kkpema MoHyMeHT He3anexKHocTi, skni yeinwos go 10 Halikpalmx oundpo-
BaHWUX Moenel KyabTypHoi cnaglwmHu 3a sepcieto Sketchfab (nnatdopma ana nybni-
Kalili, nowmpeHHA, npoaay v Kynieni 3D-, VR- i AR-KoHTeHTy) (Pyanit, 2019).

Y 6epesHi MMHYN0ro PoKy Npe3eHTOBaHO CNifIbHUI NPOEKT MiHKYNbTYpK i KOMNa-
Hii «Google YKkpaiHa» — « ABTEHTMYHA YKpaiHa: HemaTepiasnbHa Ky/bTypHa CnagLmnHa»
(https://authenticukraine.com.ua). MpoTtarom nonepeaHix ABOX POKIB Yy MeKax Kam-
naHii « ABTEHTMYHa YKpaiHa» MiHicTepcTBO KynbTypu YKpaiHM Ta KomnaHia «Google
YKpaiHa» npaLoBanm Hag CTBOPEHHAM YHiKa/IbHUX BebpecypcCiB, WO 03HANOMIOOTb
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KOPMCTYBAYiB 3 Ky/IbTYPHOIO CNAALWMNHO Pi3HUX perioHiB YKpaiHKW. 3a uen vyac ound-
poOBaHO 8 BUAATHWUX NaM’ATOK KapnaTCbKOro perioHy: Aepes’sHi LEPKBY, LLO € Y CNUC-
Ky cBiToBOi cnagwmnHn FOHECKO, 7 myseiB npocto Heba 11 onepHi TeaTpu YKpaiHu.
Pecypc nepenbavae BUCBITNEHHA HANPAMIB Ta €/1EMEHTIB, B AKMUX NPOABAAETLCA He-
maTepiasibHa KyAbTypHa CnalWMHa: YCHi Tpaauuii Ta opMu BUpPAKEHHA; BUKOHAB-
CbKe MUCTeLTBO; 3BMYAi, 06paaM, CBATKYBAHHS; 3HAHHA Ta NPAKTUKM, LLLO CTOCYHOTbCA
npuUpoan i BCecBiTy; TPaaMLUiNHI pemecna. Pecypc MiCTUTb KOPOTKUIA OMUC KOXKHOTO
HanpAMmy, B AKOMY NPOABAAETbCA HEMaTepiasibHa KyNbTypHa cnajlwmHa, iHpopmaliito
Npo enemeHTU, BKAoYeHi A0 HauioHanbHOro nepeniky enemeHTiB HemaTepiaibHOI
KYNbTYPHOI cnagWwuHn YKpaiHu, HeBEIMYKUIA TECT HA 3aCBOEHHA MaTepiany Ta CNUCOK
nopatkosoi nitepatypu (https://authenticukraine.com.ua).

3a gonomoroto 3acobiB HOBITHIX iIHGOPMaLLIMHKX | reogesnyHux TexHonorii Jep-
YKAaBHUM iICTOPUKO-KYNBTYPHUI 3aN0BiAHUK «TycTaHb» PO3MoYaB peasisaLito NPOEKTY
«TycTaHb_BipTyanbHa» (https://old.tustan.ua/tustan_3d/). TyctaHb — Ue cepeaHbO-
BiYHa HackenbHa popTeua-rpag i MUTHULA IX—XVI cToNiTb, 4aBHbOPYCbKUI HacKeNb-
HUA OBOPOHHMIN KOMMJIEKC, 3a/IMLLKN AKOro PO3TalloOBaHi B YKpaiHCbKMx Kapnartax.
Lle BM3Ha4yHa nam’aTKa apxeonorii HauioHaNbHOro 3Ha4YeHHs. MNMpoeKT «TycTaHb_Bip-
Tya/ibHa» 3ano4YaTKOBaHUI Hacamnepes, AK AOCAIAHULBbKUIN IHCTPYMEHT 1A BUBYEH-
HS YHiIKanbHOro BUAY cepeaHbOBIYHOrO AepeB’aHOro byaiBHMLUTBA Ta Moro rpadivyHoi
PEeKOHCTPYKLii. CborogHi BipTyasbHa Ta AONOBHEHA PeanbHOCTI BU3HAYEHI OCHOBHU-
MU 3acobamu HepyHiBHOI Bi3yanisauii BTpayeHoi apxiTekTypu TycTaHi. Kpim uporo,
3D-mogenb ckenb i popTeLi € OCHOBOI AN MJIaHYBAHHA NPOTUABAPINHUX, KOHCEPBa-
LiMHO-pecTaBpaLiinHmx pobit, myseedikauii nam’aTkN. «TycTaHb_BipTyasbHa» TaKOX
cTaHe iHdopMmaLiiHO NAATPOPMOID A5 IHTENEKTYaIbHOrO YNpaBAiHHA Nam’ATKO
peanbHoto (https://old.tustan.ua/tustan_3d/).

OToXK, B YKpaiHi peanizoBaHO YMMano NPOEKTIB 3 ounMdpoBYBaAHHA KyAbTYPHOI cnaj-
WMHW. YacTrHa 3 HUX NpodiHaHCcoBaHa YKPAiHCbKMM KynbTypHUM GOHAOM, 30Kpema
M npoekT «Lndposi mysenHi Konekuii Kniscbkoi ¢opTeLi» — macwtabHa po3pobka
KOMMJIEKCHOFO MOZAY/IbHOTO MPOrPaMHO-TEXHONOMYHOIO PilleHHA 3 BeAEHHA enek-
TPOHHOrO 06AiKY Ta KepyBaHHA OUMIPOBAHMMM KONEKLiAMM B HauioHanbHOMY icTo-
PUKO-apxiTeKTypHOMY mMy3ei «KuniBcbKa popTeLa», a TAKOXK CTBOPEHHsA Bebpecypcy, Ha
Akomy gocTynHi 3D-Typu Ta 3D-mopgeni ekcnosuuin myseto — noHag 13 tuc. oumdpo-
BaHUX my3enHux npeametis (https://my.matterport.com/show/?m=nBY4tFp9GuG).
MPOEKT CNPAMOBaHM Ha BNPOBAAMKEHHS | PO3BUTOK Y My3ei cyyacHUX iHpopmau,in-
HWUX TEXHOJOTiN | AnAXKUTani3aLii: BeAeHHA eneKTPoHHOro 06niky y doHaax, oundpo-
BYBaHHA Ta GOpMyBaHHA LMPPOBUX KONEKLM 3 My3ernHUX GOHAIB 3 NpeAcTaBNEHHAM
iX KopucTyBayam yepes Bebpecypc myseto. CTBOPOBATUMYTb TAKOXK TEXHOOTIYHI Ta
MEeTOAMYHI 3acaamn NoAasbLIOro eKCrnopTy BiAoMoCTel nNpo my3selHi doHan A0 ean-
HOro eneKTPoHHOro iHpopmauinHoro pecypcy npu MiHicTepcTsi KynbTypu YKpaiHu Ta
iHTEerpyBaHHA LUMPPOBUX KONEKLiN 40 HaLioHanbHMX i robanbHUX Bebpecypcis, 30-
Kpema [0 Kpoc-eBponelicbKkoro Bebpecypcy oumdpposaHoi cnagwmHmn «kEUROPEANAY.
MpoeKT peanizyBatnmeTbca Ha 1000 my3enHMX NpeaMeTax, BUKOPUCTOBYIOUMN HanBHE
nporpamHe 3abesneyeHHs «CUCTEMM KepyBaHHA UnbpoBumn Konekuiammu DC-Visuy.
Pe3ynbTaToM TaKoro macliTtabHOro NPOEKTY CTa/IM NPOrPAMHO-TEXHONOTIYHI pilleHHS
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3 BeZleHHA eneKTPOoHHOro obiKy Ta KepyBaHHA ouMGPOBAHUMM KONEKLIiAMK B My3e€i,
30Kpema umdposi Konekuii Kniscokoi dopTeui, 3D-Typ i 3D-mogeni Ta Bigeo 3600, cu-
cTema KepyBaHHA Ta 06niky (http://dig-content.com.ua).

MpoekT «dopTeua 6e3 bap’epiB» peanisoBaHO B €KCMO3KLLAX NPOCTO Heba Ha Te-
putopii my3seto Ta B 6yaisni «kKocoro KanoHipa», a TaKOX YaCTKOBO Ha OHNaMH-pecypci
iHCTUTYLi. EKcno3uuii Ta apTedaKTu 3 KONeKLii My3eto afanToBaHO A1A CIPUAHATTA
NOABMU 3 NOPYLUEHHAMM 30pYy, CTBOpeHOo 3D-moaeni ANA TaKTUAbHOTO CNPUIAHATTA,
a[anNTOBAHO EKCKYPCito | BUAaHo Wwpudtom bpaina nyTiBHUKM TEPUTOPIEID Ta eKcno-
3uuieto KuniscbKoi dopTeui. Ana anpobauii oTpumaHMxX pe3ynbTaTiB eKCKypCito NpoBsis
eKCKypcoBog, 3 Bagamu 30py (PopTeus 6e3 6ap’epis, 2019).

B YKpaiHi po3pobneHo ¢ cneuianbHy nporpamy «MyselHi doHAM YKpaiHWy, Wwo-
npasaa Noku wWo Ha 10 KopucTyBauis. «My3elHi doHaM YKpaiHn» — KoHoirypauis,
ctBopeHa Ha nnatpopmi UA-BrogkeT. Ti npusHayeHHa — 0bnik My3eliHUX npeamerTis
B YKPAIHCbKMX My3esX, L0 OXOMJIE PEeeCTpaLito, NPMiMomM Ha TMM4YacoBe/nocTiliHe
3bepiraHHA, posnoain no GoHAax, nepefaHHA My3erMHUX NpegMeTiB Ha BUCTABKM,
pecTaBpaLito, Knacudikalito npegmeTiB 3a BCiMa NpaBUAaMmn My3eiHOi cnpasun, oTpu-
MaHHA Pi3HOMaHITHOI pernameHTHOI Ta aHaniTuYHoi 3BiTHOCTI (Mporpama «MyseliHi
doHam YkpaiHn», 2020).

Po3rnaHyTi NPOEKTU —AKLLIE NOYATOK NPEACTABAEHHSA YKPAIHCbKOI iICTOPUKO-KYABTYPHOI
CcnaLwMHM B Cy4acHOMY BCecBITi udpoBoro popmaty. Hapasi cBigome yKpaiHCTBO NaaHye
3aMyCTUTW NPOEKT 3 BIAKPUTTA NOTEHLiay YKPAIHCLKOI Ky/IbTYPU Ta HAaYKKU 3a nocepeaHuLL-
TBa iIHHOBALMHOT NNaTGOPMU-MAPKETNNENCY «YKPAIHCOKUA HALIOHAIbHUM IHTENIEKT», Ha
6asi AKoro 36MpatoTbea peanisyBati NpuHUMN «KynbTypa B cmapTdoHi» (Skakun, 2019).
Lle ronoBHe 3aBgaHHA HoBocTBopeHoro Odicy KynbTypHMX iHHOBALLIM — BUKOPUCTOBYHO-
YuM YHiKaNbHy AnaKUTan-nnatdopmy «YKpaiHCbKUIM HaLOHAbHWUIA iHTENEeKT», MOCnpUATH
TOMY, abu 3a LONOMOTOHO LMbPOBUX TEXHOOTIN YKPAIHCbKA Ky/1bTYpa, YKPAiHCbKE MUCTe-
LTBO CTa/M AOCTYNHUMM i BIiAKPUTUMM BNacHe YKpPaiHi Ta CBiTy. 3aCHOBHMKKU naatdopmm
nepeKoHaHi, Lo YHiKabHI YKPAiHCbKi apTedaKTM MatoTb CTAaTU YaCTMHOIO CBITOBOTO Ky/lb-
TYPHOrO NPOCTOPY Ta CAYryBaTM NOTYXKHUM MIAFPYHTAM ONA YKPAIHCLKOI Ta CBITOBOI Hay-
Ku. Mepwmm KpoKkom Byae nosHe ouMbPOBYBAHHSA Ky/bTYPHOI CNAALMHM — BUSHAYHMX
TBOPIB YKPAIHCbKMX MUTLLB, LLLO 36epiratoTbcs B My3enX, apXiBax i pisHMX HayKOBO-OCBITHIX
iHCTMTYLiAX. Y nnaHax Odicy BXKe HaNBAMMKYMM YacoM 3aMnyCTUTU MiNIOTHUI NPOEKT Npu-
€HAHHSA NepPLUMX KNHYOBMX YKPAIHCbKMX My3eiB A0 uudposoi naatdopmu. 2020 pik mas
CTaTV POKOM TOTaJIbHOTO OLMPPOBYBAHHA YKPAIHCbKOrO MUCTELTBA, OAHAK Yepes NaHae-
mito Covid-19 i nnaHM NoKu Wwo He peanizosaHi (Skakun, 2019).

BUCHOBKMW. AHaNi3 HafABHMX NPOEKTIB 3 ouMbPOBYBaHHA 06’EKTIB KYNbTYPHOI cnag-
LWMHW HAaNO/IerIMBO BUMAra€e po3pobKu cTpaterii nobyaosun manbyTHbOI LMdpPOBOI Ko-
NeKLil, Lo Ma€E BpaxoByBaTW TaKi acnNeKTu:

— NNaHyBaHHA npouecy ouMdpPOBYBaHHA: BU3HAYEHHA METU MPOEKTY, LiNbOBOI
ayauTopii Ta npasBua Bigbopy 06’eKTiB A1A OUMPPOBYBAHHS; OLHIOBAHHA HAABHUX
aKTMBIB A1a peanisaLii NpoeKTy (Hanp., cTaHy 36epeeHoCTi 06’eKTa 11 iHLWKX XapaKTe-
PUCTUK); BUSHAUYEHHA HEODXiAHUX pecypciB ansa peanisauii npoekTy (HeobxiaHi TexHo-
norii, daxisuj ToWwo); NnNaHyBaHHA PO6OTM BiANOBIAHO A0 HAABHWUX PECypCiB;
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— Y3rOAKEHHA IPUAUYHUX NUTaHb: BM3HAYEHHA NpaBua AOCTyNy A0 pecypcis
Bi4NOBIAHO 4O YNHHOIO YKPAIHCHKOTO Ta MiXKHapOAHOIo 3aKOHOAABCTBA;

— OOTPUMAHHA 3aralbHONPUNHATUX CTAHAAPTIB | NPUHLUMNMIB yNpPaBAiHHA: BU3Ha-
YeHHA CTAaHZAPTIB MeTagaHnx ans 06’eKTiB KyNbTypHOI cnagmnHK; BU3SHaYeHHA dop-
maTiB 36epiraHHA 306pakeHb; opraHisauis cMcTeMmn onucy ob’eKTiB KyAbTYpHOI cnag-
WMHK, 0BAiKY 1 ynpaBAiHHA UMOPOBUM pPecypcom; 0bpaHHA apXiTEKTYpU cUCTEMM Ta
cnocoby iHTerpaLuii pecypcis;

— niaTpMMKa AocTyny Ta 36epexkeHHA CTBOPEHOTro LMdPOBOro pecypcy.

Mogennto gns po3pobku BignosigHoI cTpaTerii B YKpaiHi moXe cTaTu eBponei-
CbKa MoZenb Po3p0obKM, NPOCyBaHHA Ta peanisau,i ctpateriii oumdpoByBaHHA, AOCTY-
ny i 36epiraHHsa umMdpoBoi cnaawmMHN. BapTo TakoxK 3BepTaTh yBary Ha HeobxigHicTb
3abe3nevyeHHA nowmnpeHHa iHpopmadii B iHTepHeTI AnA WMPOKOoi ayauTopii.
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UKRAINIAN EXPERIENCE OF VR-RECONSTRUCTION OF HISTORICAL
AND CULTURAL HERITAGE OBJECTS

The purpose of the article is to analyze the existing projects of virtualization of historical
and cultural heritage objects in Ukraine.

The research methodology is based on the application of a system method, which is the
basis for the study of phenomena related to virtualism.

The scientific novelty is that for the first time the article analyzes the Ukrainian experience
of VR-reconstruction of historical and cultural heritage sites.

Conclusions. The attention is drawn to the lack of a list of cultural heritage items to be digitized
in Ukraine, as well as standards for creating a digital resource to ensure accessibility, active and
efficient use, compatibility and data exchange at the local and international levels, preservation of
the created resource and its updating. The emphasis is placed on the capabilities of IT in the field of
preservation and management of historical and cultural heritage: from the creation of information
systems, the use of various security systems in the preservation of cultural heritage, control and
monitoring of architectural monuments and other cultural values, creation and maintenance of
cultural values, web-technologies — to the use of visualization technologies and virtual reality
technologies used to reproduce lost or damaged cultural heritage sites, etc. The essence and
features of VR-projects “Pocket Country”, “Trakhtemyriv-Digital”, “Castles 360: Transcarpathia”, the
project on the three-dimensional construction of the Serednie Castle, “Pinzel. AR”, VR-development
Pixelated Realities and AERO 3D, “Authentic Ukraine: intangible cultural heritage”, “Tustan_virtual”,
“Digital museum collections of the Kyiv fortress”. The mention is made of the unique digital platform
“Ukrainian National Intelligence”, designed to provide access to the digitized cultural heritage of
Ukraine. It is concluded that the analysis of existing projects for digitization of cultural heritage sites
urgently requires the development of a strategy for building a future digital collection, which should
take into account the planning of the digitization process; coordination of legal issues; compliance
with generally accepted management standards and principles; support access and preservation of
the created digital resource.

Keywords: 3D-technologies; virtualization; augmented reality; VR-reconstruction of
historical and cultural heritage sites.
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YKPAUHCKWUI ONbIT VR-PEKOHCTPYKLUN OBbEKTOB
MCTOPUKO-KYNIbTYPHOIO HACNEANA

LUenb cratbu — NpoaHaIM3NPOBaTb CYLLECTBYIOLME B YKpauHe NPOEKTbl BUPTyannsaumm
06BEKTOB MCTOPUKO-KYNbTYPHOTO Haciegus.

MeTogonorua uccneaoBaHMUA OCHOBbLIBAETCA Ha MPUMEHEHUN CUCTEMHOIO MeToAa, ABNA-
IOLLLEerocs OCHOBOM A5 U3YYEeHUA ABNEHUIN, CBA3AHHbIX C BUPTYA/IMCTUKON.

HayuyHas HOBM3Ha 3aK/1104AETCA B TOM, YTO B CTaTbe BMepBble MPOaHaNM3MPOBaH YKPauH-
CKMI onbIT VR-pEKOHCTPYKLMM 06 BEKTOB UCTOPUKO-KYNBTYPHOIO Hacneams.

BbiBoAbl. O6pallleHO BHUMaHWE Ha OTCYTCTBME B YKpauHe nepeyHsa NpeameToB KyabTyp-
HOTrO Hacneauns, NoANEXKaLLMX OLMDPOBKE, A TaKKe CTaHAAPTOB co3AaHMA LMdPOBOro pecypca
C uenbto obecneyeHmsa [OCTYNHOCTU, aKTUBHOTO M 3G EKTUBHOIO ero UCnoNb30BaHWA, COBMe-
CTUMOCTU Y 06MEHa AaHHbIMW HA IOKAIbHOM UM MeXAYHapOAHOM YPOBHSAX, COXpPaHeHMe Cco3-
[AHHOro pecypca M ero aktyanusaumm. OTmedeHbl Bo3MmoxKHOCTM UT B chepe obecneveHusn
COXPaHHOCTW M YNpPaBAEHNA UCTOPUKO-KYNbTYPHbIM HAacaeanem: OT CO34aHMA MHPOPMALMOH-
HbIX CMCTEM, MUCMONb30BAHUA PA3NINYHBIX CMCTEM HE30MaCHOCTM B COXPAHEHMMU KyNbTYPHOro
Hacneamsa, KOHTPONA U MOHUTOPUHIA COCTOAHUA NMAMATHUKOB apXMTEKTYpbl U APYrUX Ky/b-
TYPHbIX LLeHHOCTEM, Co34aHNe U BeAeHWe peecTpa Ky/NbTypHbIX LEeHHOCTEN, web-TexHonornm
K MPUMEHEHUIO TEXHONOMUIN BU3YyaNnn3aLmMm U TEXHONOTMIA BUPTYasibHOM peanbHOCTU, UCMONb-
3yeMblX C Lie/blo BOCCO34aHMA YTPAUYEHHbIX UAN MOBPEXKAEHHbIX O6BEKTOB Ky/bTYPHOroO Ha-
cnegua U T. 4. PaccMoTpeHbl CYLLLHOCTb M 0COBEHHOCTM peanusaummn Takux VR-NpoeKToB, Kak
«KapmaHHas ctpaHa», «Tpaxtemupos-Digital», «3amku 360: 3akapnatbe», NPOEKT NO Tpex-
MePHOW KOHCTPYKUMK CepeaHsHCKOro 3amka, «Pinzel.AR», VR-pa3paboTku Pixelated Realities
1 AERO 3D, «AyTeHTUYHaA YKpanHa: HemaTepuanbHoOe KyNbTypHOe Hacneamey, « TycTaHb_BUp-
TyanbHan», «Lludposble My3eiHble Konnekunmn Knesckol Kpenoctn». YNomsaHyTo 06 YHUKaNb-
HOM Anpxutan-nnatdopme «YKpPauHCKUA HaLMOHANbHbIN MHTENNEKT», NPU3BaHHOW Npeao-
CTaBUTb A0CTyN K oumMdpoBaHHOMY KynAbTypHOMY Hacneguto YkpauHbl. CaenaH BbIBOA, YTO
aHaNM3 MMEIOLWMXCA NPOEKTOB MO OLUMbPOBKE OOBEKTOB Ky/IbTYPHOrO HacaeAnsa HaCTOMYMBO
TpebyeT pa3paboTKKM cTpaTernm NOCTPoeHUs byaywen LMbpPoBOIM KONNEKLNN, KOTOPAA LOK-
Ha y4MTbIBaTb NIAHMPOBAHUE MpoLiecca ouMbPOBKM; COTTACOBaHME LOPUANYECKMX BOMPOCOB;
cobntogeHve o6LLEeNPUHATLIX CTAHAAPTOB U NPUHLMMOB YNPaBAEHUA; NOAAEPHKKY JOCTyNa U
COXpaHeHUA co3gaHHoro umbpoBoro pecypca.

KntoueBble cnoBa: 3D-TexHONOrMKU; BUPTYanm3auma; AOMNOAHEHHAA peanbHoCTb; VR-pe-
KOHCTPYKLMA 06BEKTOB UCTOPUKO-KYNIbTYPHOTO Hacneaus.
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BUKOPUCTAHHA IHOOPMALLIMHUX TEXHONOTIN ONA AHANI3Y
ENIAEMIONONIYHOIO CTAHY

MeTolo cTaTTi € NOLWYK ONTUMaAbHUX METOAiB NOOYA0BM TPEHAY 3 METOIO aHani3y enige-
MIiOIOTIYHOT CUTYaLLii B pa3i noaasnblioro po3suTky naHgemii COVID-19. [loknagHO po3raHyTO
3aBAaHHA, AKI BUHUKAK 3i 3pOCTOM BUMNaAKIB iHdiKyBaHHA BoceHu 2020 poky.

MeTtoam gocnipKeHHA: y3arasibHeHHA MeToAy HalMeHLWKnxX KBaapaTis Mayca Ta meTonon0-
ria Facebook Prophet.

HoBK13HO NpoBeAEHOro AOCNIAMKEHHSA € NOPIBHANBHUIN aHaNi3 NnepeBsar i HeJoMiKiB cUC-
TeMm, LLLO BUKOPMUCTOBYIOTb A/1A OnepaTnBHOi 06pobKM CTaTUCTUUHMX SAHMX, 30KPEMA eNleKTpo-
HHUX Tabamub MS Excel.

BUCHOBKM. BUKNageHU y cTaTTi maTepian Aa€e HAOYHI NPUKAAAN BUKOHAHHA CTAaTUCTUYHUX
PO3pPaxyHKiB 3 BUKOPUCTAHHAM LUMPOKO PO3MNOBCIOAMNKEHUX MPOrpamMHUX NPOAYKTiB. Po3rnany-
TO Npobnemu, Lo BUHWKAIOTb Y 3B"A3KY 3 NPaBAMBICTIO CTaTUCTMYHOI iHpopmaLii. MpeacTasne-
HO NMPUKNAAW peanbHUX PO3PaxyHKIB TPEHAIB enigemionorivHol cuTyaLlii.

Kntouosi cnosa: naHaemia COVID-19; iHpopmauiiHa cuctema; MS Excel; meton HalimeH-
LIMX KBAZPaTiB; NiHIA TPEHAY; CTaTUCTUYHWUIA aHanis.

© bynura K. b.
© bynwura O. A.
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BcTtyn. 3axBoptoBaHHA Ha COVID-19, ake Ha noyvatky 2020 poKy cnpuimanu sik
PiAKICHY M eK30TMYHY XBOPODOY, NepeTBOpMIOCA Ha MaHAEMIt0 CBITOBOro mMacluTaby.
3oKkpema, Ha caiTi PHBO Ykpainu (https://covid19.rnbo.gov.ua/) 306parkeHo maclu-
Tabu enigemionoriyHoi cuTyaLii y CBiTi Ta HawWwin aeprkasi. [nA OLIHKM NepcneKkTUBM
POCTY KiZIbKOCTi BUNAAKiB 3aXBOPIOBAHHA BUKOPUCTOBYIOTb Pi3HOMAHITHI meToau CTa-
TUCTMYHOTO aHani3y (AHani3 NOTOYHOI CUTYaLLT Ta MOAENIOBAHHSA CLLeHapiiB NoWMpeH-
HA 3axBoptoBaHHA COVID-19, 2020; NMporHo3 po3suTky enigemii COVID-19 B YKpaiHi Ha
23 nuctonaga — 7 rpyaHs 2020 poky («MporHos Pr-29»)). Hanpuknag, y po6oti (Mpo-
rHO3 po3BuTKY enigemii COVID-19 B YKpaiHi Ha 23 auctonaga — 7 rpyaHa 2020 poky
(«MporHo3 Pr-29»)) BMKopMUCTaHO Hakcy4yacHiwy moaens Facebook Prophet, sika ae-
MOHCTPYE BUCOKY eDEeKTUBHICTb LLLOAO MOAENOBAaHHA YaCOBUX PALIB, WO MIiCTATb aHO-
Ma/IbHi 4aTK, Pi3Hi BUAM CE30HHOCTI Ta NiHINHY YN HEeANiHIHY AWMHAMIKY BNAWBY Pi3SHUX
CKNafoBUX Mogeni (BbiCTpbIiA CTapT NPOrHO3MPOBaHUA BPEMEHHbIX PALOB Ha NPaKTyU-
YyecKkom npumepe c ucnonbsosaHmem FB Prophet, 2019).

MeToz BUKOPUCTOBYE MOAE/Nb YaCOBUX PALIB 3 TPbOMA OCHOBHUMM KOMMOHEHTa-
MW MOZeni: TPeHA, CE30HHICTb i cBATa. BOoHM 06’eaHaHi B TaKOMy PiBHAHHI:

y(t)=g(t)+s(t)+h(t)+et,

ne:

g (t) — KyckoBo-iHiiHa abo NoricTMYHA KpMBa 3pOCTaHHA ANA MOAENOBAHHA He-
nepiogMYHUX 3MiH y YaCOBUX pAJAX;

S (t) — nepiogMuHi 3MiHKM (HaNPWKNaA, WOTUXKHEBa/piYHa CE30HHICTb);

h (t) — BnAMB cBAT (HaZAETHCA KOPUCTYBAYEM) 3 HEpPETrYAAPHUMU rpadikamuy;

et — TepMiH «noxmbKka» BpaxoBye byab-AKi HE3BUYAMHI 3MiHK, WO HE BPaxOBYOTb-
CA MoAennto.

BukopucTtoBytouMm yac Ak perpecop, Facebook Prophet Hamaraetbca y3srogu-
TW KiNbKa NiHINHWX | HeniHiMHMX QYHKLIM Yacy B poni KomnoHeHTiB. MoaentoBaHHA
CE30HHOCTI AK aAUTUBHOIO KOMMOHEHTA — Lie TOW e Niaxia, AKMN BUKOPUCTOBYHOTb
O eKCMOHEeHLUiabHOro 3r1agyKyBaHHA B TexHiui XonTta-BiHTepca (Hyndman and
Athanasopoulos, 2018). Facebook Prophet ¢popmyntoe npobiemy nporHo3ysBaHHA He
AK 3a/1EXKHICTb KOXKHOIO CNOCTEPEXKEHHA B MEXKaX YaCOBOro pAaAy, a AK BNpasy 3 Nia-
TOHKM KPMBOI. Y foCNiAXKeHHi po3pobaeHO Ta 3aCTOCOBAHO a/IFOPUTM HaNALITYBAHHSA
6araTbox NapameTpiB LiEi MoAaeni, AKMM NPOrHo3ye AaHi Ha 3a4aHy KiNbKiCTb AHIB BRe-
pea, ane faHi HasBHWUX CNOCTEPEKEHD 33 OCTaHHI AHI BUKOPUCTOBYBaAW ana Bubopy
HalKpaLoi mogeni 3 HanawToBaHMX. [1poBeAeHO AOCNigKeHHS ANnA nepioay NPorHo-
3yBaHHA 14 gHiB. Ha *Kanb, NporHo30BaHi pe3ynbraTv He 36iratoTbca 3 yrKe BigoMmumm
AaHUMU, AKI AOCTYMNHI Ha MOMEHT HanucaHHsA Liei poboTtu (Tab. 1).

BoueBnab HEKepOBaHICTb i HEMPOrHO30BaAHICTb CYCMiZILHO-MONITUYHOI Ta €Ko-
HOMIYHOI cMTyaLii B YKpaiHi iCTOTHO BNAMBAlOTb HA pe3yabTaTh CTaTUCTUYHUX AOCAI-
OXKeHb. Y Takomy pasi JoUiNIbHO BUKOPUCTOBYBATU KNACUYHI METOAM MPOrHO3YBaHHS,
afie Ha He3HaYyHWX YacoBUX BigpisKax. Y Uil poboTi ana nobynosu TpeHAiB BUKOPU-
CTaHO KNAaCUMYHUI anroputm meTtoady HalimeHwwux Keagpatie (MHK) (Hyndman and
Athanasopoulos, 2018), peanizoBaHuin y nporpamHomy npoaykti MS Excel (Byawra,
Bynura Ta Bonoluuyk, 2018).
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Pe3ynbratm pocnigKeHHA. PosrnsHemo nobygosy JiHii TpeHAy WoAEeHHOro
3pOCTaHHA B YKpaiHi KifbKOCTi 3axBoptoBaHb Ha Covid-19 y nuctonaagi 2020 poky.
CTaTMCTMYHI AaHi nyb6aikyoTh Ha noptani (https://covid19.rnbo.gov.ua/). MS Excel
[a€ 3mory byayBaTu TpeHAM AeKinbkoma cnocobamu: 1) 3a fonomoroto BOyA0BaHUX
bYHKLiN; 2) BUKOpPUCTOBYOUYM anapaT nobyaoBu giarpam; 3) BUKOPUCTOBYOYM Hagoy-
nosy Solver, abo pociiicbKkoto moBoto MNMouncK pelweHua. Ha puc. 1 HaBegeHo giarpamy
nobyaoBM NiHi TpeHAy 33 AaHMMK 3 1-ro no 22-re aAMcTonaga TPboX TUMIB: NiHIMHOTO,
NMOKA3HWKOBOFO Ta JIorapudmiyHoro.

Tabauys 1
BepxHa
HuXHA mexa
) . MporHosoBaHe mexa PeanbHe
[OoBipyoro iHTep- .
3HAUeHHS, [OBIpYOro | 3HauyeHHs,
fara Bany, L . L, Moxubka, %
L. KiNbKicTb BUNaA-| iHTepBany, | KinbKicTb
KiNnbKicTb BUNaa- . L .
Kie KiB KinbKicTb BMNAaAKiB
BMNaAKiB

23.11.2020 10975 11229 11464 12287 9%
24.11.2020 13566 13799 14033 13882 1%
25.11.2020 14254 14501 14728 15331 5%
26.11.2020 14585 14827 15047 16218 9%
27.11.2020 15777 16008 16257 16294 2%
28.11.2020 16478 16723 16967 12978 29%
29.11.2020 13822 14073 14324 9946 41 %
30.11.2020 12263 12523 12775 12498 0%
01.12.2020 15081 15346 15598 13141 17 %
02.12.2020 16220 16495 16779 14496 14 %
03.12.2020 16578 16879 17176 15131 12 %
04.12.2020 17465 17768 18055 13285 34 %
05.12.2020 18165 18483 18826 11590 59 %
06.12.2020 15602 15906 16230 8641 84 %

Ha ocHoBi uMx TpeHAiB 3pobaeHo nporHos Ao 30-ro ancronana, NopiBHAHHS pe-
3yNbTaTiB AKOrO 3 HOBOKO CTaTUCTUKOIK HaBeAeHOo Ha puc. 2.

O6uaBi giarpamm HAOYHO AEMOHCTPYIOTb, WO NOKAa3HUKM cybOTM Ta HeaiNi 3HaYHO
NOPYLUYOTb 3arasbHy TEHAEHL,iHO 3pOCTaHHA BUNAAKIB 3aXBOpOBaHHA. BignosigHo 4o
KoHuenuii Facebook Prophet MoKHa BiAKMHYTU CTAaTUCTUKY BUXIAHUX, TOA pe3ynbTaTh
CnocTeperKeHb 3HAYHO MaALWaloTb. HOBI pe3ynbTaTn HaBeaeHo Ha puc. 3.

3 pucyHKa 3 BUAHO, WO AiHIMHWIA TPEHA 3 A0CTAaTHbOI TOUHICTIO Bigobparkae TeH-
OEHLII0 POo3BUTKY nogin. Tomy noganblli AOCNIAKEHHA BUKOHYBANMCA 3 NiHIAHOWO
dYHKUjEO.

YMcnoBuUN ekcnepuMeHT NoAATaB y TOMY, LLO BCiM CTaTUCTUYHUM J@HUM HafaHO
BaroBmMn KoediuieHT 1, NoTiM, 3MiHIOIOYN MOro, MOXKHa CTBOPUTU HOBWUI CTAaTUCTUY-
HUI pAg, 3 ypaxyBaHHAM MOXAMBUX 30ypeHb y Yaci. 30Kpema, BPaxoBytoUmn cnajaH-
HA KiNbKOCTI TECTiB Ha BMXiAHI, 3MiHtOBanncs Barosi KoedilieHTH cyboTu i Hegini, AKi
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npunagann Ha nepuwi 22 gHi amcronaga. HaaBHICTb CTaTUCTMKM Aana 3MOTY OUiHUTHK
MOXAMBOCTI TAaKOTO Miaxoay. Pesynbtati NopiBHAHHA HaBeAeHO B Tab. 2.
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KinbKicTb HOBMX BUNAAKIB 3aXBOPKOBaHHA Ha
Koeigl9 sa poby B YKpaini 3a anctonag 2020 pokry
[ |

v =232,59x+8245,7
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y = 1841,6In(x) + 6863
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Puc. 1. NMobypoBa NiHi TpeHay Ha OCHOBI 22-X AHIB AMcTONaAa
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Puc. 2. TTopiBHAHHA NPOrHO3Yy 3 HAABHOK CTAaTUCTUKOIO
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Puc. 3. MobynoBa NiHilt TpeHAy Ha OCHOBI 22-x AHiB AncTonaza (6e3 BUxigaHmnx)

Tabauys 2
. Aara, ancronag
::;‘:::K 23 24 | 25 | 26 | 27 | 28 | 29 | 30 ﬁi‘:’(ﬁg::
Moxubka

1,00 11% 0% 8% | 12% | 11% | 14% | 51% | 22% | 16,04%
0,65 4% 13% 21% | 24% | 23% 2% 30% 4% 15,07%
0,70 2% 12% 19% | 22% | 21% | 0% | 33% | 7% 14,39%
0,75 0% 10% 17% | 20% | 20% 2% 36% 9% 14,33%
0,80 2% 8% 15% | 19% | 18% | 5% | 39% | 12% | 14,67%
0,85 5% 6% 14% | 17% | 16% 7% 42% | 14% 15,01%
0,90 7% 4% 12% | 15% | 14% | 9% | 45% | 17% | 15,35%
0,95 9% 2% 10% | 14% | 13% | 11% | 48% | 19% 15,69%
1,05 13% 1% 7% | 10% | 9% | 16% | 54% | 24% | 16,75%

HaliKpawuit pe3ynbTaT 3 TOUYKM 30pYy 3HAYEHHA cepeaHboi NOXMOKKM BianoBifaEe
BaroBomy KoediuieHTy 0,75. 3pob1eHo NPOrHo3 Ha nepLui 6 AHIB rpyaHa Ha OCHOBI 3a-
NPOMOHOBAHOI METOAMKM Ta NPOBEAEHO MOPIBHAHHA 3 HAABHUMU AAHUMU Ta PE3y/b-
Tatamu poboTu (MporHos po3sBuTKy enigemii COVID-19 B YKpaiHi Ha 23 nuctonaaa —
7 rpyaHs 2020 poky).

BUCHOBKMW. AHanNi3ytoum OTpMMaHi AaHi, 4iAWAN BUCHOBKY, LLLO aHOMAa/IbHi pe3synb-
TaTW BUXigHMX OHIB MCTONAAA 3HAYHO MOTiPLIYOTL 3arajibHy CTaTUCTUKY. 3 puc. 4
BWAHO, LLLO 3aNPONOHOBAHMM NiaXia Aa€ HAMKpPaLLWIA piBEHb TOYHOCTI NPOrHO3yBaHHA,
a 3 ypaxyBaHHAM TPYAOMICTKOCTI Ta KiNbKOCTi BUKOHABL,iB Ma€ 3HA4YHy nepesary gaa
onepaTMBHUX PO3PAXYHKIB.
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MNopiBHAHHA pe3ynbTaTiB NPOrHO3yBaHHA LWOAEHHOT
KinbKocTi 3xBoptoBaHb Ha Covid-19 Ha rpyaeHb 2020
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Puc. 4. [liarpama KinbKOCTi HOBUX BUNAAKiB 3aXBOPIOBaHHA Ha nepiog 1-6 rpygHa

CNMUCOK NOCUNAHDb

AHani3 NOTOYHOI CUTYaLii Ta MOAENOBAHHA CLEeHapiiB nowunpeHHA 3axBoptoBaHHA COVID-19,
2020. MiHicmepcmeo oxopoHu 300pos’a Ykpairu, [online] 18 uepsHa. JoctynHo: <https://
moz.gov.ua/article/news/analiz-potochnoi-situacii-ta-modeljuvannja-scenariiv-poshirennja-
zahvorjuvannja-covid-19> [[laTa 3BepHeHHA 30 nvctonaga 2020].

bynura, K.b., Bynura, O.A. Ta Bonowyk, O.M., 2018. MfpakmuKym 3 yucesnbHUX Mmemodis 8 iH-
gopmamuui. Knis: KMiBCbKMIA HaLiOHaNbHWIA YHIBEPCUTET KY/IbTYPU | MUCTELTB.

BbICTpbIM CTapT NPOrHO3MpPOBAHMA BPEMEHHbIX PALOB Ha MPAKTUYECKOM NPUMEpPE C UCMONb-
3o0BaHuem FB Prophet, 2019. MawuHHoe oby4yeHue, HelipOHHble cemu, UCKYCcCMBEeHHbIU UH-
mennekm. [online] JdoctynHo: <https://www.machinelearningmastery.ru/a-quick-start-of-
time-series-forecasting-with-a-practical-example-using-fb-prophet-31c4447a2274> [AaTa
obpaueHuns 10 Hosbpa 2020].

EnigemivyHa cuTyauis wopo COVID-19 y perioHax yKpainu, 2020. LleHmp epomadcbkoz2o 300-
pos’a MiHicmepcmea oxopoHu 300pos’a YkpaiHu. [online] 9 nuctonaga. JoctynHo: <https://
www.phc.org.ua/news/epidemichna-situaciya-schodo-covid-19-u-regionakh-ukraini>  [[aTa
3BepHeHHs 30 anctonaga 2020].

MporHos po3suTKy enigemii COVID-19 B YkpaiHi Ha 23 nnctonaga — 7 rpyaHs 2020 poky («Mpo-
rHo3 Pr-29»), 2020. HauioHaneHa akademis HayK YKkpaiHu. [online] 23 nuctonaga. [locTynHo:
<https http://www.nas.gov.ua/UA/Messages/Pages/View.aspx?MessagelD=7187 [[aTa 3Bep-
HeHHs 30 anctonaga 2020].

CrcTemMa MOHITOPUHTY pacluMpeHua anuaemum KopoHasipycy, 2020. Anapam Padu Hayio-
HanbHoi 6e3neku i o6opoHu YkpaiHu, [online] AocTtynHo: <https://covid19.rnbo.gov.ua/> [[daTa
3BepHeHHs 30 anctonaga 2020].
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Y cBiTi noHag, 62 minbioHn Bunaakis COVID-19: kapTa, 2020. ZN.UA. [online] 29 nuctonaga.
HoctynHo:  <https://zn.ua/ukr/WORLD/chislo-hvorih-na-koronavirus-u-sviti-dosyagaye-1-5-
mln-ssha-yak-i-ranishe-v-liderah-karta-343909_html> [[aTa 3BepHeHHs 30 anctonaga 2020].
Hyndman, R.. and Athanasopoulos, G., 2018. 7.3 Holt-Winters’ seasonal method. In:
Forecasting: Principles and Practice. 2nd ed. [online] Melbourne: OTexts. Available at: <https://
otexts.com/fpp2/holt-winters.html> [Accessed 5 October 2020].
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THE USE OF INFORMATION TECHNOLOGIES FOR ANALYSIS
OF EPIDEMIOLOGICAL SITUATION

The aim of the article is to find optimal methods of trend building in order to analyze the
epidemiological situation in case of further development of the COVID-19 pandemic. The tasks
arisen due to the increase in infection cases in the fall of 2020 are considered in detail.

The research methodology lies in the generalization of the least Gaussian squares method
and Facebook Prophet methodology.

The novelty of the study is a comparative analysis of the advantages and disadvantages
of systems used for online processing of statistical data, in particular, MS Excel spreadsheets.

Conclusions. The material presented in the article gives clear examples of statistical
calculations using widely used software products. The problems arising from the reliability
of statistical information have been considered. Examples of real calculations of trends in the
epidemiological situation have been presented.

Keywords: pandemic COVID-19; information system; MS Excel; the least squares method;
trend line; statistical analysis.
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MCNONb30BAHUE UHGOPMALMOHHBIX TEXHONOTUIA ANA AHANTU3A
SNUAEMUONOIMYECKOIO COCTOAHUA

Lienbto cTaTbu ABNAETCA MOUCK ONTUMANbHbIX METOA0B NOCTPOEHUA TPEHAA C LLe/IbtO aHa-
/N33 aNUAEMMOIOTMYECKOM CUTyauum B Cy4vae AasibHenwero pa3suTtusa naHgemmuum COVID-19.
MoapobHO paccmoTpeHbl 334a4n, BO3HUKLLUME C POCTOM CAyvyaeB UMHPULMPOBAHUA OCEHbLO
2020 ropa.

MeToabl uccnepoBaHua: 06o0bLeHNe MeToaa HaMMeHbLINX KBagpaTos Maycca n metoao-
norus Facebook Prophet.

HoBuU3HOW NpPOBeAEeHHOro UccNefoBaHUA ABNAETCA CPABHUTENbHbIM aHAAU3 Npeumy-
LLEeCTB M HeAO0CTaTKOB CUCTEM, MUCMOJIb3YEMbIX A1 ONEepaTUBHON 06paboTKM CTAaTUCTUYECKUX
OA@HHbIX, B YaCTHOCTU 3/1EKTPOHHbIX Tabauny MS Excel.

BbiBOoAbI. MI310KeHHbIM B CTaTbe MaTepuan AAeT HarnaaHble NPpUMEpPb! BbINOJIHEHUA CTa-
TUCTUYECKUX PaCYETOB C UCMOIb30BAaHMEM LUMPOKO PACNpPOCTPAHEHHbIX NMPOrPaMMHbIX NPO-
OYKTOB. PaccmoTpeHbl npobaembl, BO3HMKalOLWME B CBA3M C 4OCTOBEPHOCTbIO CTaTUCTUYECKOMN
nHbopmaumu. MNpeactaBieHbl NPUMEpPbI PeasibHbIX PACYETOB TPEHAOB 3NUAEMMNONOTUYECKON
CUTyaumu.

KnioueBble cnoBa: naHgemua COVID-19; nHpopmaumnoHHaa cuctema; MS Excel; metop,
HAaMMEHbLUNX KBAAPATOB; IMHWUA TPEHAA; CTAaTUCTUYECKUI aHANM3.
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IHOOPMALINHI CUCTEMMU HA 3ANTIBHUYHOMY TPAHCMNOPTI:
PO3BUTOK TA NMEPCNEKTUBU

MeToto cTaTTi € NPOBEAEHHA AOCAIAKEHHA ICTOPUYHOTO PO3BUTKY CUCTEM Y ranysi TpaH-
CMOPTHMX TEXHOJIOTIM, @ caMe CUCTEM Ha 3aNi3HMYHOMY TpaHcnopTi. JloknagHo npeacTtasne-
Hi 3aBAaHHA, AKI BUHMKANM 3 PO3BUTKOM 3a/1i3HUYHOrO TPAHCMOPTY, Ta ONMcaHi cnocobu ix
PO3B’A3aHHSA.

MeTogamu foCnifKEHHs € OrNAag i NPOBEAEHHA aHaNi3y Cy4aCHUX TEXHONOTIN Ta iHpop-
MaLiMHMX CUCTEM, LLLO MPU3HAYeHi 41A aBToMaTMU3aLii pobiT y ranysi 3anisHUYHOIo TPAHCMOPTY,
NpoBeAeHHA aHaNi3y nepeBar Ta HeAOIKiB HAABHUX NPOrPAMHUX MPOAYKTIB.

HoBu3HOO NpoBeaeHOro AOCNIAMKEHHA € aHANi3 NepeBar i HeAOIKIB CUCTEM, LLO BUKO-
PUCTOBYIOTb Y Frasny3i 3ani3HUYHOTO TPAHCNOPTY. Y CTaTTi HaBeAeHO AOKNAAHMI aHani3 PO3BUT-
Ky iHGOpMaLIMHUX CUCTEM Yy rasysi 3aMi3HUYHOrO TPAHCMOPTY, ONMUCAHO, AKi 3aBAAHHA BUPI-
LWYBA/INCA B Pi3Hi Yacu 3 Pi3HMX HaNpsaMmiB, a Came 3 NUTaHb TPAHCNOPTYBAHHA NPOAYKL,i Big,
BUPOBHUKIB 0 CNOXMBAYIB, YA4OCKOHANEHHA YNPaBAiHHA eKCnyaTaliliHOW Aif/bHICTIO 3ani3-
HULb, YNPABAiIHHA TEXHOIOTIYHUMM MPOLLECaAMMU.

BUCHOBKMU. BuKknazeHuit y cTaTTi matepian Aae 3mory chopmyBaT MoAeb PO3BUTKY 3ai3-
HMYHOI rasysi 3a NeBHWUI Yac. Po3raHyTO Npobaemu, Wo BUHMKANM Y 3B’A3KY 3 MiABULLEHHAM
NOTYXXHOCTI 3ani3HNYHOI ranysi 1 o6pobKoto BennKux obcaris iHpopmalii, 3 NnMTaHb onepa-
TUBHOIO YNpaBAiHHA NepeBe3eHHAMM, 06CAYroByBaHHA, yNpaBaiHHA eKcnayaTauiliHow Aisb-
HIiCTIO 3aNi3HULb, NIAaHYBaHHA PEMOHTY BaroHiB Ta 06/1iKy BCiX BUAiIB pobIT, a TaKOXK pesepBsy-
BaHHA Micub A5 nacaxkupis. JoknagHo NpeacTaB/ieHo PO3BUTOK BiANOBIiAHUX iIHGOpMaLiMHUX
cUCTeM, AIKi CTBOPOBAINCA 419 aBTOMATM3aLii pobiT i BUpilleHHA BigNOBIAHMX 3aBAaHb.

KntouoBi cnoBa: 3ani3HUYHUIA TpaHCNOPT; iHGOpMaLLiliHa cMcTemMa; onepaTUBHE yrnpas/iH-
HA; BAHTaXHi BaroHu.
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Bctyn. 3ani3HMYHKUI TpaHCMOPT YKpaiHW € NPOBiAHO rany33to B AOPOKHbO-TPaH-
CNOPTHOMY KOMMIEKCI KpaiHU, AKMiK 3abe3neyye malixke 82 % BaHTaxKHUX i 36 % naca-
MPCbKUX NepeBe3eHb, L0 34iMCHIOTLCA BCiMa BUAAMM TPAHCMOPTY.

3a ocTaHHi 100 pokiB 3pocnn obcarv BUpOOHULTBA Ta NPOAYKTUBHOCTI NpaLi npu-
6113Ho B 15 pasiB. Y mipy 3pocTaHHA 0bcAriB nepeseseHb 36inbNAOCA | YNCN0 Kepo-
BaHMX 06’eKTiB (N0i34iB, BaroHiB) Ha KOXKHIil AiNAHLUI ynpaBAiHHA. s onepaTMBHOroO
KepiBHUKa (gucnetyepa) ue o3Hauvae 36inbleHHs obcary iHpopmalii, Wwo nepepo-
61A€TbCA, | YMCNA NPUNHATUX pilleHb 33 OAMHMLIO Yacy (TOH6TO pa3om 3i 3pOCTaHHAM
0b6csAriB nepeBeseHb 3pOCTAE HAMPYMKEHICTb Y PO6OTI gucneTyepa). 3SMEHLIUTN Hanpy-
YEeHiCTb MOXKHa, 36ibLIyoYM LWITAT YNPaBAiHCbKOrO NepCcoHany (EKCTEHCUBHUM LLNSAX)
abo npucKkoptotouM Npouec onpautoBaHHA iHbopMaLil Ta NPUAHATTA pilleHb (iHTeH-
CUBHUM LWNAX).

BWHMKNA HEOBXiAHICTb YAOCKOHANEHHA YNPaBAiHHA TpaHCNOpPTOM. OCHOBHMM Ha-
NPAMOM YA0CKOHA/NIIOBAHHA YMNPaBAiHHA € 3aCTOCYBaHHA HAayKOBUX METOLIB i TEXHIiY-
Hux 3acobis (EOM) ana onpautoBaHHA iHpopmaL,ii, 38’a3aH0i 3 ynpaBaiHHAM. Tomy
B 60-X pOKax NPUMHATO PillEHHSA NPO CTBOPEHHSA rasly3eBMX aBTOMATM30BaHMX CUCTEM
ynpasniHHA (ACY), Hapa3si Ha 3ani3HMYHOMY TpaHcnopTi — ACY3T. Meta ACY3T - yao-
CKOHA/NINTK YNPaBAiHHS eKcnyaTalilMHOo AifbHICTIO 3ai3HMUb.

Pe3ynbratm pgocnigKeHHA. BUCOKMI piBeHb BUMOF 40 eDeKTUBHOCTI KepyBaHHA
nepeBe3eHHAMM Ha 3aNi3HUYHOMY TPAHCMNOPTi BU3HAYAE NoTpeby y BUCOKOMY pPiBHiI
noro iHbopmaTmsauii. IHpopmauiiHi TexHonorii cborogHi cTaloTb He NpPocTo 3acoba-
MW MIATPUMKM KepyBaHHS, @ O4HWM 3 HAWBAMK/AMBILLMX eNeMeHTIB iHPPaCTPyKTypH
3aNi3HULUb. 3 po3paay AOMNOMIKHUX 3ac0biB BOHW MepemilllytoTbCA B K/1aC OCHOBHMUX
TEXHOJIOTi i CTaloTb BM3HaA4Ya/IbHO YMOBOK BAOCKOHA/IlOBAHHA KepyBaHHA nepe-
Be3eHHAMMU. ABTOMaTM3aL,iA NepeBi3HOro npoLecy Ha 3anisHMuAx YKpaiHuM nodvanaca
B cepeauHi 70-x pokis y cknaai CPCP.

3 ornagy Ha cnabkuii piBeHb PO3BUTKY 06YMC/OBAIbHOT TEXHIKM Ta KaHaiB 3B'A3-
Ky, WO iCHYBaB Ha TOM Yac, aBTOMaTM3auia noyanacs 3i cteopeHHA ACY copTyBasibHU-
mu ctaHuiamm (ACYCC). Lli cuctemun A0BruiA Yac 3a/1MWanmca N0KaAbHUMMU.

Ha noyaTky 80-x poKiB po3mno4aTo po3pobKy CMCTEM OMEPATMBHOIO YrnpaBAiHHA
nepeBe3eHHAMM Ha piBHi 3anisHuyi (ACOYI). BoHn 6asyBannca Ha Gifbll NOTYKHil
obuuncntoBanbHi TexHili Ta 3abe3nevyBanu BegeHHA iHbopmaLiliHOT Noi3HOT mogeni
3a/i3HKULI. ANe roNoBHUM AOCATHEHHAM LLbOro eTany aBToMaTu3aLii 6yn0 CTBOPEHHA
€ANHOT 06YMCNOBAIbHOT MepeXKi BCiX 3ani3HMUb, WO PYHKLIOHYBaAMN B peasibHOMY
macLwTabi yacy. Y Takuii cnocib 3aknageHo OCHOBY AJ18 HAaCTynHoro po3sutky ACY3T,
iHbopMaLiliHi onepaLii BKNOYEHO B TEXHO/OFIYHI NpoLLecH ynpasiiHHA NepeBe3eHHsA-
MM, CTBOPMIOCA WNPOKe Koo daxiBLiB, HE TiIIbKM TUX, AKI eKCcnayaTyoTb obuncato-
Ba/IbHY TEXHIiKY, a/ie i 34aTHUX BpaTh y4acTb y po3pobLi HOBUX 3aBAaHb.

OCKi/IbKM CTBOPEHO TUMOBUI NPOrPamMHO-TEXHIYHMIA KOMMNEKC iHdOopMaLiMHO-06-
yncaoBaNbHOro LeHTpy 3anisHuui (IOL), Ha Moro ocHOBI Mig 3arafbHUM KepiBHUL-
TBOM MPOEKTHO-KOHCTPYKTOPCbKOrO TexHonoriyHoro 6topo MKTE ACY3T nouvascs
NPOLEC CTBOPEHHSA | TUPAXKYBaHHA HOBMX CUCTEM i 3aBAAHb: iHTErpoBaHoi 06pPobKM
[opoKHbOT BigomocTi (I0AB, €K 10B), aianorosoi iHbopmaLiliHO-A0BIAKOBOI CUC-
TeMU KOHTPOA onepaTtusHOl pobotu ([ICKOP), iHTerposaHoi 06pobKM MapLipyTy
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mawuHicta (IOMM) Towo. OcnabneHHA UeHTpanisauii po3pobKM mano i HeraTUBHI
HacnigKyM — nodyana 3’'aBaaATMCcA pisHMLA Mix IOLL 3a Bepciamu peanisauii okpemux 3a-
BAaHb.

TakoX Ha noyaTky 80-x poKiB Bcecoo3HMM HayKOBO-A0CNAIAHUM IHCTUTYTOM 3aAi3-
HWUYHOI aBTomaTm3aujii BHAI 3A 6yna po3pobneHa «ABTOMATU30BaHa cucTema pesep-
BYBaHHA MiCLLb i TPOAaXKy NPOI3HUX AOKYMEHTIB» — EKcnpec-2, nepwnii perioHabHUM
LEeHTp AKOoI byB yBeaeHM B ekcnayaTauito B 1982 poui. Jo po3nagy CPCP ua cuctema
byna 3anpoBagyKeHa Ha BCix 3anisHMUAX PagaHcbkoro Cotosy. Micna posnagy CPCP
npobsemn NopanblLoi aBTOMaTU3aLLii NepeBi3HOro Npouecy Ha 3anisHMUAX YKpaiHu
Habynn ocobaMBOro 3HaYeHHA Ta 3ocepeamancs Ha IOL, 3ani3HMUb. YCi HayKoBi iHCTK-
TyLT Ta NPOEKTHO-KOHCTPYKTOPCHKI 3aKNaan NNWMANCA 33 KOPAOHOM.

OCTaHHIMM pOKaMM y CBIiTi CNOCTEPIraEMO CTiMKY TeHAEeHLio Ao rnobanisauii puH-
Ky ToBapiB Ta nocayr. Lle npM3BoanTb A0 HeObXiAHOCTI BUKOPUCTAHHA epeKTUBHUX
TEXHOJIOriA TpaHCNOPTYBaHHA NPOAYKLUIi Big BUPOOHMKIB A0 crnoxuBadis. CydyacHUM
3aNi3HUYHWUIN TPAHCMOPT 3aPaXOBYEMO A0 HAA3BUYAMHO CKNAAHUX OpraHi3auiiHo-Tex-
HIYHMX cuUCTem, ynpaBfiHHA AKMMW Ha CbOrOAHI HeEMOXnMBe 6e3 iHpopMaLiiHMX
cuctem. Mepep Konektmsamm IOLL wectn 3anisHULb YKpaiHXM NocTaBAeHO 3aBAaHHA
3alimaTmncA Po3BUTKOM iHGOPMaLLiMHUX TEXHOIOTiI NepPeBi3HOroO NpoLLecy Yepes CTBO-
peHHA B cepenoBuwi ACOYI TakMx HOBUX aBTOMATM30BAHUX CUCTEM, AK KOHTPOJIb
ancnokauii KoHTelHepiB (ACCK), 06/iK TEXHIYHOrO CTaHy i PEMOHTY BaHTaXKHWUX Baro-
HiB (YTCPIB), nfaHyBaHHA PEMOHTY BaHTA*KHWUX BaroHiB 3 BUKOHAHOro obcary pobit
(MPOBIT), 061K 3HaXoAKEHHA BaroHiB Ha Nia’isHMX Koniax nignpuemcts (CAYMM), 06-
NiK opeHaoBaHuMx BaroHis (OPEH/AA), o6pobka pe3ynbraTiB nepenncy BaroHiB i KOH-
TeinHepis (MEPEMUC), 3BipAHHA BaroHHMX mogenen 3anisHuui n YkpsanisHuui (CBM-
AY). OaHi cuctemu, Wo MIiCTATb He Ti/IbKM NporpamHe 3abesnedyeHHs, a i BignoBiaHi
TEeXHOJIOriYHi Ta MeTOAMYHI MaTepiann, HopMaTUBHO-A0BIAKoBY iHbGopMmauito (HAI) Ta
eKcnayaTauiiHy OKYMEHTAL,i0, YNPOBaAXKeHI M eKCnyaTyroTbCA Ha BCiX 3aNi3HMLAX
YKpainu (MpuuyHos, 2018).

Tak, y 1994 p. ¢daxisui IOL, MpuaHinpoBcbKOi 3ani3HKMLI cnifbHO 3 paxiBuamm MNOL,
Y3 cTBOPUAN AOPONKHIO CUCTEMY BefEeHHA apXxiBy AaHWX NMPO BaHTAXKHi BaroHu, Wo
Aano 3mory 3abesneuyntn goctyn Kopuctysadis ACOYI fo uux gaHux noHag n’stb
pokiB. ¥ 1995 p. 10U, NMpmnaHinpoBCbKil 3ani3HMLi Hakazom Y3 gopyyYyeHO PO3pobKy
aBTOMAaTM30BaHOI CUCTEMM CMOCTEPEXKEHHS 3a BaroHamu iHWuMx gep»kas (ACCB), wo
pa3om 3 BignosigHoto cuctemoto B NOL, Y3 mana 3abe3neuynty npoBeseHHA Mixaep-
YKaBHMX B3aEMOPO3PAXYHKIB 32 KOPUCTYBAaHHA BarOHaMWu 11 onepaTMBHE BU3HAYEHHA
MiCLLe3HaXOAKEeHHSA LMX BaroHiB. Y npoueci po3pobKkun 6ynm 3anponoHoBaHi HoBi nia-
X04M, WO [3aNM 3MOry pO3LWMPUTM 3aBAAHHA TaK, Wo6 cTBOpUTU iHDOPMaLLiMHY Ba-
FOHHY MmoAenb 3anisHuui (BM/A), uo seaetbca Ha 6a3i YNHHUX NOBIAOMIEHb NOI3HOI
mogeni 3anisHuui (MMVIQ) i onepaTMBHOrO KOHTPOAKO HaBaHTaXeHHs BaroHis (OKMB).
31997 p. BM/, ekcnayaTyeTbCA Ha BCiX 3ani3HMUAX YKpaiHW. Lle 03HaYaE, Wwo B moaeni
36epiratoTbca AaHi NPo icTopito noAin 3 ycima BaroHamu nicna 1997 poky (Benukoa-
Hui, KoBaps, Ta LenTnin, 2017).

daxisui JIbBiBCbKOT 3ani3HMLI B 1998 p. Ha 3amiHy OB po3pobuan aBTomaTn30-
BaHy CUCTEMY KOMM/IEKCHOI 06p0obKK nepesBisHNX AokymeHTiB (ACKOMNA).
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daxisui MisgeHHOT 3ani3HMLUi B 1999 p. po3pobunun Hosy Bepcito ACYCC, a Ha i
OCHOBI CTBOPU/IN KOMMNEKCHY CUCTEMY eNeKTPOHHOro 0bmiHy aaHumm (KCEOA), wo
[0Ci eKcnayaTyeTbea Ha 20 BEMKUX CTaHLIAX YKpaiHW.

Y cdepi nacaxkmpcbKkmx nepeseseHb daxisui MiBaeHHO-3axigHOT 3aMi3HMLi po3po-
6unun Ta 3g4anm B ekcnayaTtayito cuctemy ACY Ekcnpec-Y3 (Ha 3amiHy aHanoriyHoi pos-
pobKu yacie CPCP), a 3 10 KBiTHA 2006 poKy Ha BCiX 3ani3HMUAX YKpaiHWU GYHKLIOHYE
NMYyCKOBMIM KoMnaeKc EAMHOT aBTOMATM30BAHOT CUCTEMM KepyBaHHA NacaXKMPCbKUMM
nepeBe3eHHAMM Ha 3ani3Huuax YKpainu (ACY NN Y3).

Komnnekc ACY MMM Y3 oxonntoe:

— KBWTKOBO-KacoBi onepauii 3 opopmaeHHA, NoOBEPHEHHA Ta MoralleHHA npois-
HUX AOKYMEHTIB Yy BHYTPILUHbOMY Ta MiXKAEPKAaBHOMY CMOAy4YeHHAX 3 KpaiHamu CHL,
i banTii;

— opopMIEHHA NPOI3HUX AOKYMEHTIB Y Mi*KHAapOAHOMY CMOyYEHHI 3i CBOET HOp-
MU Mmicub (po3noyato 3 01.06.2011 p.);

— 0bOPMNEHHA NepeBi3HNX AOKYMEHTIB Ha Barax Ha pykax, barax i BaHTarkoba-
rax;

— 0hOPMIEHHS KBUTAHL,M LLOAO HAaAAHHA NOC/YT Yy BaroHax Noi3Ais;

— [0BifKOBe 06C/yroByBaHHA Nacaxupis;

— BeAeHHA HOpMaTUBHO-A0BIAKOBOI iHbopMaL,ii (LLoao Tapudis, 3ani3sHUYHOT Me-
pexi, TepuTopianbHOro nNoainy, mepexKi Npoaaxy), BeAeHHs onucy noisais i Hopmu
Mmicub noi3ais;

— ¢iHAHCOBO-CTAaTUCTUYHY 3BITHICTb 3a/1i3HMLb Ta YKP3anisHuL;

— BBeAeHHA iHbopMaLLii 3 KOPiIHLiIB 4OKYMEHTIB, 0GOPMAEHUX PYHHUM CNOCOBOM;

— B3aemogito 3 ACY «Ekcnpec-3», AKa ekcnayatyeTbca B P/ Ta iHWKX AepKasax
CHZA Ta banTii, WoAO KBUTKOBO-KAacoBMX onepauin, oomiHy HAl Ta onvcom noisgis,
06MiHy piHaHCOBO-CTAaTUCTUYHOO 3BITHICTIO i T. M.

Ha pybesKi BikiB Ha 3ani3HMUAX YKpaiHK eKcnayaTyBanumcs Taki aBTOMaTM30BaHi iH-
dopmauinHi cuctemu:

— ACOVYI (Ha Bcix IOLL), BKNOYHO 3 MNOI3HOK MOAENNIO 3ai3HUL po3pobku MKTH
ACY3T, BaroHHO MOAEN0 3ani3Huui po3pobku 0L, MpuaHinpoBCbKOI 3ani3HML,
KOHTEMHEepHO MOoAENIO 3ani3HULi po3pobku IOL, MpuaHiNpoBCbKOI 3aNi3HML;

— aBTOMATM30BaHa CUCTEMA KOMMIEKCHOI OBPOOKM MNepeBi3HMX LOKYMEHTIB
(ACKOMA; NbeiscbKa, MiBaeHHa, JoHewubKa 3ani3HuL);

— €OMHMA KOMMMEKC iHTerpoBaHoi 06pobKu AopoxkHbOI Bigomocti (I04B, EK
104B; MpuaHinpoBcbKa, OaecbKa 3anisHuL);

— QAianoroBa iHpopMaLiliHO-40BIAKOBa CMCTEMA KOHTPOJIHO OMepaTMBHOI poboTh
(OICKOP; Ha Bcix 10L);

— iHTerpoBaHa 0bpobKka mapuwpyTy MalwuHicta (IOMM; JlbBiBcbKa, OpecbKa, [o-
HelbKa 3ani3Huui);

— KOMIM/JIEKCHA cUCTeMa eneKkTpoHHoro obmiHy aaHmmm (KCEOZ, Ha 20 cTaHuisax
yCix 3ani3HnLpb Y3);

— ACY CC (EC-1011, CM-2) — Ha HM3Li CTaHLii ycix 3ani3HULb Y3;

— Ekcnpec-2 — Ha 5 3anisHnuax ¥Y3;

— Ekcnpec-Y3 — Ha NiBaeHHO-3axigHil 3anisHuL,;
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— nepla Yepra aBTOMaTM30BaHOI CUCTEMUN KePYyBaHHA eKCMyaTalieto Ta pemMoH-
TOM NacaXKMPCbKMX BaroHiB NiHiMHOIO i 4OPOXHbLOrO PiBHIB — Ha MNpPUAHINPOBCHLKIl 3a-
Ni3HnL,.

HesBakatoum Ha AOCUTb ycnilwHe PYyHKLiIOHYBAHHA OKPEMUX KOMMOHEHTIB aBTO-
MaTU30BaHMX iHpopMaLiiHMX cuctem, 3abesnedyyBaTu BCi Wopa3s binbwi iHGopma-
LiMHI noTpebu po3BMTKY YKp3anisHWULi Ha ix ocHoBi 6yno cknagHo. HoBi eKOHOMIYHI
YMOBW rOCNOAaptoBaHHA BUMaraam pilleHHA HOBUX, KOMNAEKCHUX 3aBAaHb. [JO TaKuMx
3aBAaHb 3apaxoByOTb, HaNPUKAAL,:

— KOHTPO/b 33 NPOCYBAHHAM OKPEMOI BiANPaBKM, KepyBaHHA TePMiHaMM A0OCTaB-
KW BaHTa)iB;

— ONEepaTMBHWUI KOHTPO/Ib 33 CTAHOM MNIATOCMPOMOMKHOCTI KAIEHTIB (BKAOYHO
3 AMHAMIYHUM BeAeHHAM iX 0cOBOBMX paxyHKiB);

— BeAEHHS eHepreTUYHOI Mogeni nepeBe3eHb Y B3aEMOAIT 3 NOI3HOK, BarOHHOO
Ta IOKOMOTMBHOIO IHGOPMALLIMHUMK MOZENAMK;

— BeAeHHs iHbopmaLinHMX mogenei nig'isHUX KONi NPOMUCIOBUX NiANPUEMCTB
Tolwo (daHbKo, ByTbKO, Ta bepesaHb, 2018).

3 2012 p. BNpOBaAXKEHO MPOrPamMHO-anapaTHUN KoMNAeKCe 0pOPMIEHHA eneK-
TPOHHUX NpOi3HUX aokymeHTiB (MAK EMA MM) iHTepHeT-3acobamun (calT “booking.
uz.gov.ua”).

Cuctema aBTomaTU3oBaHoro byxrantepcbkoro o6iky 90-x pokis He Bignosigana
BMMOram po3BUTKY ranysi. Tak, paHiwe BCi Nigpo3ainn manu 3gaBatn NepBUHHI byx-
ranTepcbKi gokymeHTn Ha IOL, Ta perioHanbHi iHPopmaLiMHO-06UYMCOBaNbHI LEH-
Tpu (PIOL) ans npoBeAeHHA LEHTPaNi30BaHUX PO3PaxyHKiB Byxrantepcbkoro obniky:
pO3paxyHOK 3apnaaTn, 0baik ocHoBHMX 3acobiB, 0bnik maTepianis, 6anaHc, cneyogar
Towo. byxrantepcbKi onepauii NpoBOAMAN HA MALUMHO-MIYMAbHMX CcTaHuiax I0L, a He
Ha nignpuemcTtBax. MPUTOMY Ha KOXHill 3ani3HULI A1A aBTOMaTM3aLii 3aBAaHb byx-
raATepcbkoro o6.niky po3pobasanu BAacHY MeTOAO/Ori0, HOPMATUBHO-AOBIAKOBY
iHpopMmaLiito, CBOE NporpamHe 3abesneyeHHsn, WO BMKAOYAN0 yHidiKaLilo cuctemm
byxrantepcbKoro o6niky Ha nianpuemcTeax YKpaiHM Ta Npu3BOAM/I0 A0 NEBHUX He3-
py4YHOCTENM Yy NoAanbluiit aBToMaTU3aLji.

Ha 3anisHuuax YKkpainm 3’asunmca GyHKLIOHANbHI cMcTeMu, peani3oBaHi Ha Hesa-
NexXHUx 6asax AaHux, opraHisoBaHi 3acobamu cuctemmn obpobku daiinis (COP). Cuc-
TEMU AOPOXKHLOIO PiBHA Peani3oByBa/IMCA B MeXKax 6a30BOro KOMMIEKCY OpraHisa-
Lji Ta 3abe3neyeHHA obuyMcaoBaNbHOIO npouecy. Cuctemu nidiiHoro pisHa (ACY CC,
KCEO/L) peanizoBaHi Ha Intel-nnatpopmi i Gynun 38’A3aHi 3 AOPOXKHIM piBHEM CUCTe-
MO0 NOBIAOMNEHDb, NPUIHATO B 1979 poui, rany3esoro popmarty perioHanbHOI Tene-
KOMYHiKaLiltHoi mepexi (PTM). IHpopmaLinHMA 0OMiH MiXK Pi3HUMM cUCTEMAMU Ye-
pe3 HEBMCOKY AKICTb KaHaniB 3B’A3Ky Ta cpopMoBaHOi TeXHONOrii ByB MiHiMi30BaHMN.

Tomy 3 2000-ro poKy 3a BKa3iBKOK KepiBHMUTBA Y3 [010BHE ynpaBniHHA iHGopma-
TUKK i ctaTncTrKkim (MOLL) B3sinocs g0 po3pobKM HOBOI KOMMIEKCHOT aBTOMaTU30BaHOI
CUCTEMW KepyBaHHA 3aNi3HUYHMM TpaHcnopTom YKpainu (ACK Y3). OaHieto 3 HaliBaxK-
NnBilWwnx BUMor Ao HoeocTBoptoBaHoi ACK Y3 byna ii noBHa cnagKoBicTb WOAO0 AiEBMX
IC i 3abe3neyeHHs besnepepBHOCTI Mepexoay Big, «CTapux» A0 HOBOT CUCTEMM NPOTA-
romM AeKinbKox pokis. LLlo 34iliCHEHO TPX POKKU TOMY.
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YnpoBaa)eHHA B ekcnayaTauito ACK Y3 gano 3amory:

1) yHidikyBaTM B MacliTabax Y3 Becb KOMMIEKC TEXHIYHWUX 3ac0biB, iCTOTHO po3-
WMPUTU MOKIMBOCTI BUKOPUCTAHHA CYyY4aCHUX NiLEH3IAHUX NPOrpamMHuUX MPOAYKTIB
i TexHonorin;

2) nepenTM Ha HOBWM, Cy4aCHUWN CTaHAAPT iHGOpPMaLiMHOrO 0BMiHY B cuCTeM,
MaKCMMabHO CyMicHUI 3 Internet, 3i ctaHaapTom MiXKHapoAHOro 3a1i3HUYHOTO COo-
3y (UIC) Ta 3 aBTOMaTU30BaHUMWN CUCTEMAMM iHLLMX BiIOMCTB i AeprKaB;

3) nepenTu Big OKpemux 6a3 gaHUX A0 €AMHOI iHTerpoBaHoi B/l ranysi, Bignosia-
HMM YMHOM PO3MOAINEHOT MiXK By3namun mepexi Y3;

4) 3abe3neynT NPUHLMMNOBY BiAKPUTICTb CUCTEMM A0 3a/7y4EHHA HOBUX 3aBAaAHb,
mogmdiKaLji «cTapux», OXONJEeHHA HOBUX BY3iB i KiHLEBMX poboumx micub — APMis.

OCHOBHi HanpAMKKM po3BUTKY iHGOPMaTKM3aL,ii 3aNi3HNYHOIO TPpAaHCNOPTY YKpaiHu,
3aTBepaKeHi Hakaszom Y3 Ne 237-1] gig 07.05.2002 poky, MOKAAAN NOYATOK MacluTab-
HOro PO3BUTKY aBTOMATM3aLlii NepeBi3HOro nNpouecy Ha 3ani3HUMYHOMY TPAHCMOPTI
YKpaiHu.

Mpobnemoto, wWo 3anuwmnaca nicna posnagy CPCP, cTana «KJ1anTUKOBICTbY» aB-
ToMaTuK3aLii BUpobHMUMX npoueciB. Po3pobKa, ynpoBaarKeHHA Ta CynpoBOAKEHHSA
aBTOMATM30BAHUX CUCTEM HA KOXKHIiW 3aMi3HML, NO KOXHOMY rocnofapctsy Beaucs
cunamm daxisuis csoro 0L, 3aneXHo Big NoTped 3ani3HULL, 3 BUKOPUCTAHHAM Pi3HUX
TEXHIYHUX i NporpamHmx 3acobis.

Ons ueHTpanisauii pobit y cdepi aBTOmMaTM3auii BMPOOHMUMX NpoLuecis, Ans
KOHTPO/IO 33 BMPOBAAMKEHHAM i CyNpOBOAMKEHHAM PO3p0boK Hakazom 2007 poKy
6yno opraHisoBaHO AepKaBHe NiANPUEMCTBO «[TPOEKTHO-KOHCTPYKTOPCbKE TEXHO/0-
riyHe 61OpPO 3 aBTOMATMU3aALLT CUCTEM yNpaBAiHHA Ha 3aMi3HUYHOMY TPaHCNopTi YKpa-
iHmM» (AN NKTB ACY3T). NignpnemcTBo CTBOpPEHO A0 3abe3neyeHHs iHpopmaLiiHMX
notpeb ranysi, BUKOHAHHA GYHKLIT rON0BHOI opraHisauii Ykp3anisHuui 3 po3pobKu,
MoOZAepHi3au,ii, ynpoBaaKeHHA Ta CynpoBoAy aBTOMaTU30BaHNX CUCTEM KepyBaHHA 3a-
Ni3HWUYHUM TpaHcnopToM. OCHOBHMMM Hanpsamamu poboTu NiANPUEMCTBA €:

— LeHTpani3aLifa BCix cnewianizoBaHMX CUCTEM 3aNi3HUYHOIO TPAHCMOPTY;

— YCYHEeHHA ayb6/toBaHHA PO3POOOK Y PiSHUX CTPYKTYPHUX Nigpo3sainax;

— 3abe3neyeHHs KOMMIEKCHOIO apXiTEKTYPHOro MiAXO4Y Y BMKOPUCTAHHI CTaH-
[apTiB, YHidGiKOBaHMX | TMNOBUX pilleHb y Npoueci po3pobku iHPpopMaLinHUX cucTem;

— KOoOopAMHaLia BNaCHMX PO3P0BOK i po3p0bOK CTOPOHHIX opraHisaLii;

— LeHTpanisauia cynpoBoay cucTem;

— aBTOPCbKMW HarNAL 3a CUCTEMAMM yNpaBAiHHA y chepi ekcnayaTaLiliHoi pobo-
TW 3aNi3HUUb.

MignpMemMcTBo BMKOHYBaNo QyHKLii ronoBHOI opraHizauii YKp3anisHuULi, AKa Ha
CbOroAHi € aKLLiIOHEPHMM TOBAapPMUCTBOM 3 BU3HAYEHHA OCHOBHUX HAaNPAMIB i TEXHO/O-
rYHMX NigxoAiB 3 PO3POOKM Ta BNPOBAAKEHHS aBTOMATU30BAHMX CUCTEM YNpPaAB/iHHA.
PoboTa nignpuemcTea HanpasieHa Ha NOCTiIHUIA PO3BUTOK i 3abe3neyeHHA KUTTEL-
ANbHOCTI aBTOMATU30BaHUX CUCTEM KepPyBaHHA Ha 3a/1i3HUYHOMY TPAHCMOPTIi, a came:

— ACK Bl ¥Y3-€ — ynpaBniHHA BaHTaXKHOI pobOTOIO Ta NepeBi3HMM NPOLLECOM;

— ACK N Y3 — agTomaTn3aLia naca*kKMpPCbKNX NepeBe3eHb;

— ACMK — aBTOMaTKu3aL,is MaMHOBUX pecypcis;
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— ACBO ®0B0OC — aBTomMmaTM3aLia ¢PiHAHCOBO-EKOHOMIYHOI AifNbHOCTI Ta MaTepi-
a/IbHO-TEXHIYHOTO 3ab6e3neyeHHs.

— APM MNB — APM [Mpuitomo3aaBanbHUKa 3abe3nevyye opopmMIEHHS NMPUMOMO3-
03aBaZIbHMKOM CTaHLii TEXHO/IOMYHOT AOKYMEHTaL,i Nig Yac BMKOHAHHA onepauiii no-
Aadi Ta npMbupaHHA BaroHiB Ha Nig’i3Hi Koii nianpuemcts, GopmyBaHHA AOBiIAKOBOI
Ta 3BiTHOI iHPpopMaLLii Npo NnepebyBaHHA BAroHiB Ha Mif i3HMX KOAiAX NiANPUEMCTB.

— APM AHL — APM noi3Horo gucnetyepa 3abesneyye BinobparkeHHs rpadika
BMKOHaHoro pyxy noisais (FTBP) Ta soaaTkis go MBP 3a nepiog wopao iHbopmauii one-
paLili 3 pyXoMUMU OAUHULAMM, WO HagxoanTb Ao ACK B Y3-€ 3i cTaHuin Ta iHWKX
niapo3A4iniB NiHIMHOro piBHA; BeAeHHA | MTOHOB/IEHHS B PEXKMMI peasibHOro Yacy moae-
Nleli Noi3Hoi pob0oTH; HaAaHHA WBMAKOIO Ta 3pYYHOro AOCTYNyY A0 3BeAeHb NPo Noi3au
(HaTypHOro nucrta, NiACYMKOBMX 3BEAEHb LLOAO MO0i3AiB, AaHMX NPO NOKOMOTUBM Ta
6puragm, Npo onepau,ii 3 NOI3A0M); NOHOBNAEHHA Ta BigobpaxkeHHA iHGopMmauii Nnpo
noisgu; BMUKoHaHHA GyHKLUi APM CI 3 BBeAeHHA onepaliii 3 pyxoMrMmMM OANHULAMM
3a CTaHLilo; HAZa€E NiAKa3KuM, WO CNAMBAOTbL | MicTATb iHPopMmaL,ito Npo noisg, Bigno-
BiZJHO A0 HACTPOLOBAHb.

— AC MECNJIAH — AC «MecnnaH» np13HadyeHa aasa aBTomaTtm3aLii npouecy pop-
MYBaHHA 3aMOBJIEHb, Y3roAKeHHs iX Ha PiBHI 3ani3HULi 11 YKp3ani3Huui, 4oBeAeHHA
pe3yNbTaTiB y3roAKeHHA 40 BaHTAXKOB/TACHMKA Ta CNiAKYBAHHA 32 BUKOHAHHAM MicAY-
HUX NNaHiB Ha NepeBe3eHHs BaHTaxiB. AC «MecnnaH» 3abe3neuye nepernag Cnucky
3aABOK (BBifZ, Y3rogyKeHHs) micAus naaHyBaHHA; dopmyBaHHA 3asaBok (MY-12) i po-
60Ty 3 YepHeTKamu; GopmyBaHHA 06NIKOBUX KapToK (MY-1); 34iliCHEeHHA NepBUHHO-
rO KOHTPO/IO 33 NPaBAMBICTIO BHECEHUX AaHUX; GOPMYBaHHA Y3roasKeHHA 3aABOK Ha
piBHI YKp3anisHuy,i.

— ACY KnieHT — cuctema BUKOHYE pOBOTY 3 NepeBisHUMM JOKYMEHTaMM LLLOAO Big-
npaB/ieHHA BaHTa)iB: GOPMyBaHHA eNEeKTPOHHUX AAHUX AR CTBOPEHHA ManepoBumx
nepeBi3HUX LOKYMEHTIB; CTBOPEHHSA e/1IeKTPOHHUX NepeBisHUX AOKYMEHTIB; BHECEHHSA
00 AC KnieHT-Y3 cynpoBigHUX AOKYMEHTIB; NPUEAHAHHA CYNPOBIAHUX AOKYMEHTIB A0
E€NEeKTPOHHUX NePEBI3HUX AOKYMEHTIB; BiANPaB/JIeHHA €NEeKTPOHHNX NepeBi3HUX AOKY-
MEHTIB YN eNEeKTPOHHUX AaHMX NanepoBUX nepesi3HMX AoKymeHTis g0 ACK Bl Y3-€;
nepernag eNeKTPOHHMX NepeBi3HUX AOKYMEHTIB UM e/IeKTPOHHMX JaHUX NanepoBmx
nepeBi3HMX LOKYMEHTIB MiCAA NPUIMOMY BaHTaXKy A0 NepeBe3eHHs.

— EPTIB — ynpaBAaiHHA eKcn/yaTaui€lo Ta PEMOHTOM MacaXKMPCbKMX BaroHiB.

Yci3anisHuui AT «YKp3anisHuua» nepenwnn Ha poboty 3 ACK BMY3 3amicte ACOYI.
daxisui MKTB po3pobuan 6a3oBuUiA KOMMNIEKC aBTOMATU30BaHOI CUCTEMU KepyBaHHS
BAHTAXXHUMW NepeBe3eHHAMM, NoeTanHe BNPOBAAKEHHA AKOro Aano 3MOry iHTerpy-
BaTW B EAMHY aBTOMATU30BaHY cuctemy BCi giesi ACY BaHTaXXHMMU NepeBe3eHHAMM,
30Kkpema ACOVYIM, ACYCC, ACKOMA, MNMpuKopAoOHHA cucTeMa, BaroHHa M KOHTeMHEepPHi
mogeni i Take iHwWe; 3a6e3neynTn onepaTMBHy 06POBKY eIeKTPOHHMX NEPEBI3HUX A0-
KYMEHTIB, iKi GopMyHOTbCSi Ha aBTOMaTM30BaHOMY poboyomy micui (APM) ToBapHoro
Kacupa; BCTAaHOBUTM OMEepPaTUBHUIM KOHTPO/b HaZ CTAaHOM PO3PaxyHKIB 3 KAiEHTamu;
3abe3neynTn BeAeHHA Ta BigobparkeHHA B AucnetyepiB 36inbweHnx rpadikis BMKO-
HaHOro pyxy Ta OMepaTUBHOIO aHani3y MoisHoi PoboTK B onepaTUBHO-PO3MNOPAAUMX
BigAinax cnyk6 nepeseseHb i ANPEKL,iN 3aNi3HUYHUX NEepPEBE3EHD.
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CtBopeHa onepaTtMBHa BaroHHa, NOi3HA Ta BignpaBo4YyHA MoAEeNb PiBHA YKpP3anis-
HWULi AN BeAEHHA NOHOMEPHOro 06/1iKy 1 aHani3y BUKOPUCTAaHHA BaroOHHWX NapKi. (iH-
BEHTAPHOro NapKy YKp3anisHuLi, BAaCHUX BaroHiB NignpuemMcTB, KOMMNaHii oneparo-
piB i BaroHiB NpMHaNexXHOCTI iHWWX AepKaB), Lo AA€E 3MOTYy OnepaTUBHO 3/iACHIOBATH
BMGip oNTMManbHUX pilleHb NPOBAEMHUX NUTaHb, AKi BUHWUKAIOTb B eKCMNayaTaLiliHil
aianbHocTi (HoBrkoBa 1 Tonamayes, 2009; Tynynos, /leuxuid, LlankmH n Camoxsanos,
2015).

IHbOpMaTM3aLLiA NepeBi3HOrO NPOLLECY KOMEPL,MHOrO rocnoAapCTBa 34,iACHIOETb-
CA 3 METOH BUPILLIEHHA KOMMJIEKCY TaKMX 3aBAaHb:

— 3abe3neyeHHA KepiBHULTBA BCiX NiApo34iniB anapaTy KepyBaHHA NOBHOO Bipo-
riAHo iHpopMaLieto ANnA aHanisy, NaaHyBaHHA 1 KOHTPOAO PObOTH LUMX Nigpo3ainis
i YXBaNleHHA yNpaBAiHCbKUX pilleHb Ha NiACTaBi AaHUX aBTOMATU30BaHUX CUCTEM;

— CTBOPEHHA 1 ynpoBaaKeHHA HOBMX TEXHOJOTIM, 3aCHOBAHUX HA BUKOPUCTAHHI
aBTOMATM30BaHUX CUCTEM;

— aBTOMaTM3aL,ii 6isHec-npoLueciB KOMepLiMHOro rocnoAapcTBa Ha EAMHIN 0bumc-
JIIOBaNbHIN NAaTPoOpMi aBTOMATU30BaAHOI cuCTeMM YKp3ani3HULi 1 nepexig Ao cTBo-
PEHHA eNEeKTPOHHOTO AOKYMEHTOObIry;

— nepexia 4o cuctem onTMMmisaLii nepesisHOro npouecy 1 NigBuLLeHHsA ebeKkTunBs-
HoCTi po60TN KOPUCTYBAYIB aBTOMATU30BAHUX CUCTEM YCiX PiBHIB.

2012 pik byB pOKOM yNpOBaAsKeHHA EANHOT aBTOMaTU30BaHOI CUCTEMU KEpyBaHHA
BAHTaXHUMM NepeBe3eHHAMM YKp3anisHuui (ACK BIM Y3-€). ACK Bl Y3-€ — ue iHTerpo-
BaHe cepefoBuLLe ANA OpraHi3auii iHpopmaLiMHUX TEXHONOTiN NepeBi3HOro npouecy.
YiKe cborogHi po3pobaeHa Ta BnpoBagKeHa iHbopmaLiiHa NiATPUMKA TEXHOOTIYHMX
NpoLLeciB Big, NNaHYBaHHA, CTBOPEHHA €/IeKTPOHHOIO NePEBi3HOrO AOKYMEHTa, 061iKy
HaBaHTaXKeHHSA, BifobpaKkeHHs pobOTM Ha Mif’i3HMX KONiaX, opraHisaLii BaroHis y no-
1341 Ha BAHTA)KHMX i COPTYBA/IbHUX CTAHLIAX, CTEXEHHA 33 NepemileHHAM 40 Npu-
6yTTA, Nofavi Nig BUBAaHTAXKEHHSA, PO3KPEANTYBAHHA AOKYMEHTIB, HapaxXyBaHHA NaaTu
3a nepese3eHHs. OKpeMMMM KOMMJIEKCAMM peani3oBaHi onepaTMBHUIA 061K poboTu
JIOKOMOTMBIB i TIOKOMOTUBHUX Bpuras, Buaayva nonepesrKeHb Ha 0bMeXeHHA WBKA-
KOCTi, 06/1iK BaroHHWX NapKiB, KOHTEMHEPIB i TATOBOro Pyxomoro cknaagy, iHpopma-
LiiHa B3aEMOAIA 3 KNiIEHTAMM — BaHTaXKOBIANPaBHMKAMM Ta BAHTAXKOOAEPKYBaYaMMU.

Kpim TOro, ana BpaxyBaHHA 0cobAMBOCTEN 3aNi3HUYHOT iHPPACTPYKTYpPH peanizo-
BaHi KOMMJIEKCH WoA0 06/iKy TEXHIYHOrO CTaHy BaHTaXKHUX BaroHiB, KapToOTeKM 061Ky
PYXOMUX OAMHULb, NEPennc BaroHiB i KOHTeMHepiB Towo. KinbKicTb nogil, Wwo oxo-
naeHi aBToOMaTM3aui€to, NOCTiIMHO 36iNbLUYETbCA, 3aBAAKM YHOMY CTBOPHOKOTLCA YMOBM
ON1A NOLUIMPEHHA BNPOBAAMKEHHS 6e3nanepoBux TEXHOOTIN.

MocTilHe NiaBMLEHHS pPiBHA aBTOMaTM3aLii 3MiHIOE Cam TEXHO/OTMYHUI npoLec
po60TK 3ani3HMLb | BUMarae po3pobku Ta peanisauii HOBUX iHGOPMALIMHUX TEXHO-
NIOTil, BUMOTU A0 AKMX NiABULLYIOTLCA AK 3 BOKY MiKHapoaHux yctaHos (OC3, MC3,
LLP3T), Tak i 3 60Ky [lenapTameHTiB Ta ynpasniHb AT «YKp3anisHuua» (Akosnes, 2015).

HeobxigHO maTK Ha yBasi, WO Yac BUCYBaE HOBI HAaNPAMKU PO3POOKM aBTOMATM3O-
BaHMX CUCTEM i KOMMNNEKCIB, cepen, AKUX HallBaXKNMBILWO € iHbopMaLiiHa NigTPUMKa
YyNpaBAiHHA NepeBe3eHHAMM, AKAa Ma€ 3abe3neyyBaTn Taki Hanpamu poboTu: amc-
neTyepcbKe peryntoBaHHA nNepeBe3eHb, KOMMJIEKCHE perytoBaHHA BarOHHUX MapKis.,
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NaHyBaHHA NepeBe3eHb BaHTaXiB, ONepaTUBHE NAaHyBaHHA eKchayaTaliinHoi pobo-
TV YKp3anisHuui Ta ii nigposgainis, ynpaBaiHHA pob0TO TOKOMOTMBHOIO NapkKy, Tex-
HiYHe HOpMYyBaHHA eKcnayaTauinHoi poboTK, aHani3 eKcnayaTaLiiHoi poboTu.

[JyKe BaxnnMBUM Hanpamom po3poboK € BUCBITIEHHA Xo4y NepeBi3HOro npouecy
3 nornagy BiAXWNEeHHA Big, HOPMATUBIB Ha NiAcTaBi aBToMaTM3alii 06pobKkM Hopma-
TUBHOI Ta onepaTUBHOI iHGopMaLiji (aBTOMaTUUHE BM3HAYEHHS BiaxuneHb y rpadiky
pyxy Moi3ais, NOpPyLEHHS NAaHOBUX 3aBAaHb TOLLO), @ TAKOX MNPOrHO3yBaHHSA cUTyaulii
B NOT3HIl i BaHTaXHil poboTi AT «YKp3anisHuua» Ta ii nigpos3ainis. 3saxkaloun Ha ue,
BAXK/IMBY POJIb BigirpatoTb poboyi micus, sKi HANOBHIOOTL 6a3y AaHMX | MatoTb 3abes-
ne4yyBaTu CTOBIZCOTKOBE BBEAEHHA MPaBAMBOI MEepPBMHHOI iHPpopMaLii nepeBi3HOro
npouecy.

PO3BUTOK TEXHOOTI YNPaBAiHHA HAa OCHOBI BUKOPUCTaHHA iHTerposaHoi 6asun aa-
Hux ACK Bl ¥3-€ Ta cymidKHUX iIHDOPMALLIMHNX CUCTEM CNPUATUME BLOCKOHANEHHIO Ta
PO3BUTKY TaKMX €/IeMEHTIB yNpaB/iHHA NepeBi3HUM MPOLLECOM:

— KOHTPOAb Ta aHa/li3 NOI3HOro NONOXEHHS;

— MPOrHO3 MOoi340YyTBOPEHHSA, 3MiHHO-A000Be NAaHyBaHHS;

— ynpaB/iHHA pobOTO B YMOBAX HaZaHHSA BiKOH;

— TexHiYHe HOPMYBaHHA NepeBe3eHb;

— KOHTPO/b HAABHOCTI, CTaHy Ta pO60OTN BarOHHMX NapKiB;

— 06niK Ta opraHisauis poboTM NTOKOMOTHMBIB i TOKOMOTUBHUX Bpuraa;

— OpraHisauia nepeseseHb y MiXKAEPKaBHOMY CNOJTYYEHHI;

— aHani3 eKOHOMIYHMX MOKA3HUKIB MepeBi3HOIo NpoLLecy.

OcobnuBy yBary nif Yac CTBOPEHHS HOBMX iHGOPMaALLIMHUX TEXHOJOFI npuaina-
I0Tb MUTAaHHAM 6e3nanepoBoi TexXHONOrii i NPaBAMBOCTI Ta CBOEYACHOCTI BBEAEHHS
iHpopmalii B cuctemy (ACK BN Y3-€). Ons CTBOPEHHA TEXHOAOTIT i3 3aCTOCYBaHHAM
eNeKTpoHHoro umndposoro nianucy (ELM) BupiweHo BeNMKUIA 06CcAr TEXHIYHMX, Op-
raHisauiliHMX i HOpmaTUBHO-NpPaBoBKUX PobIT. Y 2011 poui YKp3anisHMus nepenuna
Ha eNeKTPOHHe 0POPMNEHHA AOKYMEHTIB Yy pasi NnepeBe3eHHs BaHTaXKiB y BHYTPiLW-
HbOMY CNOYYEHHi. B OCHOBI €/IeKTPOHHOIO AOKYMEHTOObIry nexXnutb 06MiH gaHUMM
yepe3 aBTOMATU30BaHI CUCTEMW 3aNi3HULI Ta KAIEHTa i3 3aCTOCYBaHHAM eeKTpo-
HHOro UMbPOBOro NigNUCY, AKUM 3aCBIAYYETLCA ENEKTPOHHA HAaKNaAHA. ENeKTpoHHiI
OOKYMEHTM 3aCTOCOBYIOTbCA Ha BCiX €Tanax NepeBi3HOro NPoLecy — Bif, y3roaXKeHHs
33ABKM 4O MOMEHTY OTPMMAHHA BaHTa)Ky. Tenep NpoBoAUTbLCA NOCTYNOBUI nepexia
Ha 6e3nanepoBy TEXHOJIONIIO B Mi*KHapOAHOMY CMoJlyYeHHi. BignosigHo 40 YMHHOrO
3aKOHOAABCTBA YKpaiHu, AT «YKp3anisHULA» Ta iHWI NigNPUEMCTBA, WO BXOAATb A0
il CKnafy, BUKOPUCTOBYIOTb €/IEKTPOHHI K/toUi, AIKi 06CNYyroByoTbCA B aKpeanTOBaHMX
ueHTpax ceptudikay,ii kKntouis — ALCK Y3, cTBopeHuii Ha 6asi NOL, ¥Y3. Yci enekTpoHHi
OOKYMEHTU 36epiratoTbCs B apXiBi eN1eKTPOHHOIO A0KYMeHToobiry AT «YKkp3anisHnya»
(MAK AELO VY3).

Ha Bcix 6a30BMX NiANPUEMCTBAX MacaxKMPCbKUX rOCNOAAPCTB 3a/i3HULb YKpaiHu
BBELEHO MYCKOBMIN KOMMIEKC aBTOMATM30BaHOI CUCTEMM KePyBaHHA eKCrJyaTaLli€to
N PEMOHTOM MacaXMPCbKUX BaroHis i ob6ciyroByBaHHAM Macaxupis y noizgax (ACY
EPMB). Cuctema mictuTb y cobi 6inblu Hixk 30 KomnieKciB 3aBaaHb, 06’egHAHNX Y TaKi
niacmcremm:
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— ACY B — KepyBaHHsA NAapKOM BaroHiB A1 GopmyBaHHA NACaKMPCbKUX NOT34iB;

— ACY MTO — KepyBaHHA TEXHIYHMM 0OCNYroByBaHHAM i MiArOTOBKOK MacaxKup-
CbKMX BaroHiB y pec;

— ACY PEMOHT — KepyBaHHA NJ1aHOBUM PEMOHTOM BaroHiB;

— ACY CEPBIC — KepyBaHHs cepBicHMM 06C/1lyroByBaHHAM Maca*kMpiB y noisgax i
pe3epBOM NPOBIAHUKIB;

— ACY PECYPC — KOHTpO/b i NnaHyBaHHA pecypciB, AKi 3abe3neyytoTb PEMOHT i
eKcnayaTalito Naca’KMPCbKUX BaroHiB.

Cuctema npusHayeHa Ansa KepyBaHHA NacaXKMPCbKUMU NepeBe3eHHAMM Ha NiHil-
HOMY PiBHi 3ani3HMUb Ta AT «YKp3anisHuus». HapiBHi 3 po3pobKkamu nporpamHoro
3abe3neyeHHs He MeHL BaXXAMBUMM Hanpamamu B poboTi MKTE IT € TexHonoriyHmiA
CynpoBifA, i pO3BUTOK aBTOMaTM30BaHUX cucTem, nepeboi B poboTi aknx abo Hecso-
€4acHe BHECEeHHA [0 HMX BigNOBiAHWX ONEepPaTUBHUX KOPUTyBaHb, IKi 06yMOBAEHI
3MiHaMM B 3aKOHOAABCTBI YKpaiHW Ta BMMaratoTb pedopmyBaHHA 3a/1i3HUYHOI ranysi,
MOXYTb NPU3BECTU [0 CYTTEBUX EKOHOMIUYHMX i COLiaIbHUX HAcAiAKiB. JOCUTb YacTo Ui
pPo6OTN BUKOHYIOTb B ONEPATUBHOMY PEXKUMI.

HasefgeHo y3aranbHeHi nepesaru Ta Heg0NKM BUKOPUCTAHHA APMiB.

MepeBaru: NpocToTa CTBOPEHHSA i BegeHHA 6a3 gaHux (BJ); HaailHicTb Ta 3axucT;
€OVHWUI onnc AaHux; bav3bKa 40 NPUPOAHOI MOBM chinkyBaHHA 3 MEOM; moaynb-
Ha nobyaoBa nporpamHoro 3abesneyeHHs; QyHKLiOHa/bHA NMOBHOTA; 3aCTOCYBaHHA
CTaHZAPTHUX NpoLeayp; NOMYHUI KOHTPO/Ib; 3MEHLUEHHS Yacy Y3rogsKeHHs 3asaBOK
Ha nepeBe3eHHA BaHTaXXiB; 3SMeHLWeHHA Yacy 0QOPMIEHHA NepPeBI3SHNX AOKYMEHTIB.

Henoniku: cknagHo aganTyoTbCsA 40 3MiH Ha pUHKax; po3pobieHi y pisHuii yac AC
Ta IC noraHo B3aEMOZi0oTb Mix coboto; baratopasoBe BBeAeHHS NepBMHHOI iHpopma-
Lii; HanaBHI iHPpopMaLiNHi cucTeEMM OpiEHTOBAHI B OCHOBHOMY Ha BUMKOPWUCTAHHA Me-
PEBI3HMX PECypCiB i He HalineHi Ha 36iNbleHHA NPUOYTKOBOCTI rasysi Ta 3HUMXKEHHA
eKcnayaTauiiHMX BUTpaT.

BucHoBKu. OT:Ke, aBTOMaTM30BaHi cUCTeMU, AKi po3pobneHi Ha eaunHin 6asi aa-
HWUX, | NporpamHomy 3abesneyeHHi, CTBOPHOIOTb HOBI MOMKAMBOCTI, Wo6, 3 ogHOro
60Ky, 3a/1y4aTu [0 TPAHCMOPTHMX MOCAYr Binblly KiNbKiCTb KAIEHTIB Ta OTPUMYyBaTH
[04aTKOBI NpMBYTKK, a 3 Apyroro — 3abesnedyBaTh KepiBHULTBO YKp3anisHuui ¢ini
YKpaiHn HeobxigHoto iHbopMaLieto Ana OUiHKM cUTyaLii, NPUAHATTA CBOEYACHMUX Pi-
WeHb i NPOrHO3yBaHHA NepcrneKkTUB. BUKOPUCTAHHA TaKMx cucTem 3abe3nedunTb KOH-
TPOab BUPOBHMYOI ANCUMNAIHN, MOXKAUBICTb BEAEHHSA €NEeKTPOHHOIO AOKYMEHTOOOI-
ry, BUK/OUYUTb NOTOKM iHPpopMaLii, wo aybntotoTbea. Peanisauia BNpoBaaKeHHA Mae
3ab6e3neynTi KOHTPO/Ib 32 JOTPMMAHHAM KOMEPLiINHUMM NPALLIBHUKAMM TEXHONOTIY-
HOT Ta BUPOOHMYOI AnCUUNAIHK; Be3nepepBHICTb BUKOHAHHA TEXHOJIOTIYHMX onepa-
LiK i3 3abe3ne4yeHHAM CUCTEMM NIOTIYHOTO KOHTPOJIIO Ha CTaAisfX 34iiCHEHHSA NpoLeciB
niiaHyBaHHA; MiArOTOBKM NpoLecy nepeBe3eHb; 3aNoBHEHHA NePeBi3HNX AOKYMEHTIB;
PO3paxyHKy NPOBi3HMX MAATEXiB; ONAaTK NepesBe3eHb i 34iACHEeHHA camoro nepese-
3€eHHA BiANOBIAHO 40 AOrOBiPHMX YMOB.
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INFORMATION SYSTEMS IN RAIL TRANSPORT: DEVELOPMENT AND
PROSPECTS

The purpose of the article is to conduct a study of the systems’ historical development in
the field of transport technologies, namely, systems in railway transport. The problems that
arose with the development of railway transport are presented in detail, and the ways of their
solution are described.

The research methods are review and analysis of modern technologies and information
systems designed to automate work in the field of railway transport, analysis of the advantages
and disadvantages of existing software products.

The novelty of the study is the analysis of the advantages and disadvantages of systems
used in the field of railway transport. The article provides a detailed development of information
systems in the field of railway transport, describes what tasks were solved at different times in
different areas, namely, on transportation of products from producers to consumers, improving
the management of railways, process control.

Conclusions. The material presented in the article allows forming a model of development
of the railway industry for a certain time. The problems that have arisen in connection with
increasing the capacity of the railway industry and processing large amounts of information,
on the operational management of transportation, maintenance, management of railway
operations, planning of car repairs and accounting of all types of work, as well as reservations
for passengers. The development of the corresponding information systems which were created
for automation of works and the decision of the corresponding problems is in detail presented.

Keywords: railway transport; information system; operational management; freight cars.
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NHO®OPMALMOHHBIE CUCTEMbI HA XXENNE3SHO4OPOXHOM TPAHCIMNOPTE:
PA3BUTUE N NMEPCNEKTUBDLI

Lenbtlo cTtatbM ABAAETCA NPOBEAEHWE UCCNELOBAHMA UCTOPUYECKOTO Pa3BUTUSA CUCTEM
B 06/1aCTV TPAHCMOPTHbIX TEXHONOMMIA, @ UMEHHO CUCTEM Ha »KeNe3HOZ40POXKHOM TpPaHCnop-
Te. NoapobHo NpeacTaBAeHbl 334a4M, KOTOPble BO3SHUKAIN C PAa3BUTMEM YKeIe3HOLOPOMKHOIO
TPaHCMNOpPTa, M ONKMCcaHbl CNocobbl UX peLlleHus.

MeTtogamu uccnepoBaHua ABNAETCA 0630p M NPoBEeAEHNE aHAIN3a COBPEMEHHbIX TEXHO-
JNIorni U MIHPOPMALIMOHHBIX CUCTEM, NpPeAHa3HAYeHHbIX 419 aBTOMaTM3aumm paboT B obnactu
YKENes3HoA0POXKHOTo TPAHCMOPTa, NPOBEeAEHME aHaNN3a NPEUMYLLECTB U HEAOCTAaTKOB CyLLie-
CTBYIOLWMX NPOTPAaMMHBbIX MPOAYKTOB.

HoBu3HOW NpoBeAEeHHOro UCCNeA0BaHUA SBAETCA aHaN3 MPEeUMMYyLLEeCTB U HeaJocTaT-
KOB CMCTEM, UCMOJIb3yeMbIX B 06/1aCTM Kene3HoA0POKHOro TpaHcnopTa. B cTaTbe NpuBoAUT-
CA NoApob6HbIMA aHaNM3 Pa3BUTUA MHOOPMALMOHHBIX CUCTEM B 061aCTU Ke/1e3HOLOPOMKHOIo
TpaHCNopTa, ONMCaHO, KaKMe 3343a4M peLlaancb B pasHoe Bpems Mo pasHbIM HanpaBaeHUaMm,
a MMEHHO MO BOMPOCaM TPAHCMOPTUPOBKM NPOAYKLMMN OT MPOU3BOAUTENEN K NOTpebuTenam,
COBEPLUEHCTBOBAHUA YNpPaBNEHUA ISKCMIYaTaLMOHHON LeATEeNbHOCTbIO »KeNesHbIX AOpOor,
YMpPaB/IeHUA TEXHONOTMYECKMMM NPOLECCaMM.

BbiBOoAbl. V1310KeHHbIM B CTaTbe MaTepuan no3BossaeT chopmMmpoBaTb MOAENb PA3BUTUSA
YKeNnesHoA0POXKHOM OTpac/u 3a onpeaeneHHoe Bpems. PaccMoTpeHbl Npobaembl, BO3HMKato-
LMe B CBA3M C YBENMYEHNEM MOLLHOCTU KeNe3HOA40POKHOM oTpacn n obpaboTkon 6obLLnX
ob6bemoB MHGOPMaLMK, MO BONPOCAM OMEepPaTUBHOIO YrpaB/ieHUs nepeso3kamm, obcyxKmBa-
HWSA, YyNpPaBAeHMA KCNIYaTaLMOHHOM AeATeNbHOCTbIO »KeNesHbIX A0POr, NAaHUPOoBaHUA pe-
MOHTa BaroHOB M y4yeTa BCEX BUAOB paboT, a TaKKe pe3epBMPOBaAHMNA MECT A5 NaCCaKUPOB.
MoapobHO NpeacTaBAEHO Pa3BUTUE COOTBETCTBYIOLMX MHPOPMALMOHHbLIX CUCTEM, KOTOPbIE
C03aBa/IMCb A1 aBTOMATM3aL MM paboT M peLleHns COOTBETCTBYIOLMX 3a4au.

KnioueBble cnoBa: Kenes3HOoLOPOXKHbIN TPpaHCNopT; MHOOPMALLMOHHAA CUCTEMA; Onepa-
TUBHOE yNpaB/eHWe; rpy30Bble BaroHbl.
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SOME ASPECTS OF ONTOLOGICAL MODELLING OF INVESTMENT ACTIVITY

The purpose of the article is to study and consider general trends, problems and prospects
for the use of ontological modelling of investment activity.

Research methods are methods of semantic analysis of the basic concepts of the
considered subject area (investment activity). The article discusses approaches to ontological
modelling of investment activities and the development of modern intelligent expert systems
that support investment processes.

The novelty of the research is the analysis of the use of ontological modelling in the
optimization of investment activities

The conclusion of the research conducted in the article is as follows: the article considers
various aspects related to intelligent technologies based on modeling, in particular on the
ontological; the essence of ontological modelling of investment activity is considered. Use of
cognitive-ontological model promotes the formation of optimum administrative decisions in
the field of investment activity. The set of interrelated management actions for investment
activities, their logical sequence constitute a holistic management strategy — a model of
process management in the system of investment activities.

Keywords: intelligent systems; expert systems; investment activity; modelling; ontology;
ontological model.
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Introduction. The investment company must work with large volumes of
documents, which must be recorded, and contain all the data in full order and up to
date. Besides, the content of these documents is important. Therefore, the technology
of accounting and document processing is relevant to the investment company. One
of the ways of such technification is the use of information or intelligent systems that
provide the ability to store and process all necessary data. The development of these
systems should be based on appropriate modelling, in particular ontological (The use
of ontologies for effective knowledge modelling and information retrieval; Chan and
Harrison, 2010).

Research in the field of intelligent systems’ design based on appropriate model-
ling was conducted, in particular, in (Rassel and Norvig, 2017; Dzharratano and Rajli,
2017), where a modern concept of intelligent systems was developed, its main com-
ponents, principles of development and requirements for such systems were deter-
mined. Research of intelligent systems and technologies based on complex models is
devoted (Ruchkin and Fulin, 2014 (Generic Artificial Intelligence and Expert Systems)
Intellektualizirovannye komp’juternye tehnologii podderzhki prinjatija reshenij). The
practical aspects of the intelligent systems and technologies development were paid
attention (Chastikov, Gavrilova and Belov, 2015; Subbotin, 2011).

The issues of representation and processing of knowledge in intelligent systems
built using appropriate models (often semantic, frame and ontological) were consid-
ered in (Symons, 1994; Gavrilova and Horoshevskij, 2001). Therefore, the urgency of
the problem of developing intelligent expert systems (IES) is beyond doubt. The prob-
lem of development of IEC of practical direction, in particular, IES for the sphere of
insurance activity on the basis of the corresponding ontological model is also actual.
The proposed article is devoted to solving this problem.

Main material. Online insurance is a field of investment activity that has great
potential for attracting customers, the adoption of a new standard for investment ac-
tivity. Nowadays, there is a desire to develop and improve methods. The transition to
a virtual environment facilitates the conclusion of investment contracts between the
insured and the insured person without the involvement of banking or other interme-
diaries.

Cognitive analysis in the field of investment activity helps to understand existing
problems, identify contradictions and analyze the processes occurring in this environ-
ment.

The essence of cognitive-ontological modelling (Maksimov, Kornoushenko and
Kachaev, 1999) in the field of investment activity as an element of cognitive analysis is
to simplify the reflection of complex problems and trends in the system of investment
activity, the study of possible scenarios of crises and ways and conditions to overcome
them. The use of cognitive-ontological modelling qualitatively increases the validity of
management decisions.

The stages of cognitive-ontological modelling of process management in the sys-
tem of investment activity are:

Determining the factors that characterize the environment, system, processes,
situation (for example, the essence of the problem of content management can be
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formulated using the factors “Investment service”, “Customer solvency”, “Income of
the investment company”, “Number of customers”). “Costs for the organization of the
investment system”, “Volume of investments”, etc.).

Identify the relationships between factors, direction and interaction between
factors.

Determining the nature of the impact (positive, negative). At this stage, a top-level
cognitive-ontological model is built (the corresponding cognitive map in the form of
an oriented graph).

Determining the degree of influence of factors on each other (weak, strong). At
this stage, the cognitive-ontological model of the field of investment is finally built
(including cognitive maps and factors of investment, and processes of investment, and
process management in system of investment).

Thus, the cognitive-ontological model of process management in the system of
investment activity is a set of models (cognitive-ontological) for different processes
and different levels of the system.

For optimal and effective modelling of process management process in the sys-
tem of investment activity, the online insurance system should be structured, which
involves identifying the basic elements of the system (subjects and objects of manage-
ment; factors influencing the situations in which the system may be; processes, which
occur in the system, factors that determine the impact on the system of the external
environment, etc.) and identify types of relationships between elements of the system
(hierarchical relationships, subordination, imitation, etc.).

In particular, it is necessary to divide the factors influencing situations in which
there can be a system, and the factors defining influence on the system of external
environment, on groups (Gavrilova and Horoshevskij, 2001):

— target, describing the essence of the problems for which the system is created;

— basic (general), describing the essence of the problem and which significantly
affect the situation in which the system may be;

— insignificant, weakly related to the basic factors and those that do not signifi-
cantly affect the situation in which the system may be.

When analyzing a specific situation, experts in the field of investment activity de-
termine which changes in the basic factors are most preferable for him (Tkachenko
and Tkachenko, 2017). But the target factors are the greatest interest for experts.

The purpose of management involves the generation of management decisions
about the processes occurring in the system of investment activity, to ensure the de-
sired changes in target factors.

In a set of basic factors the set is allocated:

— control factors = input factors of the cognitive — ontological model, necessary to
start the formation based on the model of control effects on the system;

— internal factors that belong to both the object and the subject of management
and are under some control of management in the institution of investment activity;

— external factors that reflect the influence of external forces on the situation or
system, which are not under the control of management in the institution of invest-
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ment activity or may be controlled from the outside (management entity, external
entity). Among the external factors are usually distinguished:

— predicted (predicted), the occurrence and behaviour of which can be assumed
on the basis of an analysis of available information;

— unpredictable (unforeseen), the behaviour of which the expert learns after their
occurrence.

The use of a cognitive-ontological model helps to generate optimal management
decisions. A set of interrelated management actions in concerning investment activ-
ity, their logical sequence constitute a holistic management strategy — an ontological
model of process management in the system of investment activity.

Cognitive-ontological model of process management in the system of investment
activity is a set of models (cognitive and ontological) for different processes and dif-
ferent levels of the system. In graphs depicting cognitive-ontological models, all arcs
are weighted. These weights reflect the degree of influence of factors on each other.
When specifying the weights of the arcs, the usual oriented graph becomes function-
al. The cognitive map consists of factors — elements in the system of investment activ-
ity, which can act as subjects of investment activity (for example, customers, investors
(investment institutions)), and investment processes, and the links between these el-
ements.

An example of a cognitive map of a situation in the field of investment activity at
one of its levels, shown in figure 1 (Tkachenko and Tkachenko, 2017).

Profit level Number of The volume of
investment investment
institutions

Level of
competition
Range of The level of return

on investment
The level of deman
investment services

The risks of
investing

investment
services

Fig. 1. Cognitive map for the upper level of investment activity

At the level shown in figure 1, each relationship between the elements of the
cognitive map (factors) is revealed by the corresponding relations, each of which can
be described by a set of variables (quantitative, qualitative). «Qualitative» variable
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corresponds to the number belonging to the segment [-1, 1]. The sign of the number
is determined by the nature of the influence of the factor (positive, negative).

To cognitive-ontological model in the system of investment activity, such a system
should be structured, which involves determining the main elements of the system
(subjects and objects of management; factors influencing the situation in which the
system may be; processes occurring in the system; factors determining the impact on
the system of the environment, etc.) and identifies types of relationships between
elements of the system.

The cognitive-ontological model of the situation can be represented by an oriented
graph, each arc of which reflects the functional relationship between factors in the in-
vestment activity. The cognitive-ontological model of the situation is represented by the
so-called functional graph (Chan and Harrison, 2010; Tkachenko and Tkachenko, 2017),
an example of which is presented in figure 1, situation in the field of online insurance
is shown in figure 2. It’s necessary to divide the factors influencing situations in which
there can be a system, and factors influencing the system of the external environment,
into groups (Tkachenko and Tkachenko, 2017):

— target, describing the essence of the problems for which the system is created;

— basic (general), describing the essence of the problem and which significantly
affect the situation in which the system may be;

— insignificant, weakly related to the basic factors and those that do not signifi-
cantly affect the situation in which the system may be

When analyzing a specific situation, experts in the field of investment activity
determine which changes in the basic factors are most preferable. (Tkachenko and
Tkachenko, 2017).

0,14
Profit level 0,3 Number of The volume of
investment investment
institutions
0,1
0,4 risks of
0.6 0,26 investing
Level 'o'f 0,41
competition 0,3
041 036 0,37
0,4
Range of 0,44 0.27 The level of return
investment on investment
. /" The level of deman
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But the target factorsare the greatest interest for experts. The purpose of man-
agement involves the generation of management decisions about the processes in the
system of investment activity, to ensure the desired changes in target factors.

In the set of basic factors there are sets:

— control factors — input factors of the cognitive-ontological model, necessary to
start the formation on the basis of the ontological model of control effects on the
system;

— internal factors that belong to both the object and the subject of management
and are under certain control of the management in the institutions of investment
activity;

— external factors that reflect the influence of external forces on the situation
or system, which are not under the control of the management in the institutions of
investment activity, or maybe controlled from the outside.

The use of a cognitive-ontological model helps to generate optimal management
decisions. A set of interrelated management actions in relation to investment activity
and their logical sequence constitute a holistic management strategy — an ontological
model of process management in the system of investment activity.

Conclusions. The use of cognitive-ontological model contributes to the generation
of optimal management decisions in the field of investment activity. A set of interre-
lated management actions concerning investment activity and their logical sequence
constitute a holistic management strategy — a model of process management in the
system of investment activity.

During the development of IEC “Investment Ltd”, which uses a cognitive-ontologi-
cal model, the following main steps were performed:
analysis of the subject area;
development of infographic model — model “essence-connection”;
development of a data model of the IEC information base;
development of the cognitive-ontological model of knowledge representation.

REFERENCES

The use of ontologies for effective knowledge modelling and information retrieval. [online]
Available at:  <https://www.sciencedirect.com/science/article/pii/S2210832717300649>
[Accessed 11 October 2020].

Chan, C.W. and Harrison, R., 2010. An Ontology Modeling Tool. In: Wang, Y., Zhang, D. and
Kinsner, W. eds. Advances in Cognitive Informatics and Cognitive Computing. Studies in
Computational Intelligence, [online] 323. Available at: <https://link.springer.com/chapt
er/10.1007/978-3-642-16083-7_7> [Accessed 11 October 2020].

Maksimov, V.I.,, Kornoushenko, E.K. and Kachaev, S.V., 1999. Kognitivhye tehnologii dlja
podderzhki prinjatija upravlencheskih reshenij [Cognitive Technologies to Support Management
Decision Making]. Informacionnoe obshhestvo, [online] 2, pp.50-54. Available at: <http://
emag.iis.ru/arc/infosoc/emag.nsf/BPA/092aa276c601a997¢c32568c0003ab839> [Accessed
11 October 2020].

188



Lindpposa nnardpopma: iHdpopmaLiviHi TeXHOMNOTIi B COLIOKYNBTYPHIN cdepi 2020, Tom 3 Ne 2

Rassel, S. and Norvig, P, 2017. Iskusstvennyj intellekt. Sovremennyj podhod [Artificial
Intelligence. Modern approach]. Moscow: Vil’jams.

Dzhekson, P., 2014. Vvedenie v jekspertnye sistemy [An Introduction to Expert Systems].
Moscow: Vil'jams.

Dzharratano,Dzh.andRajli,G.,2017.Jekspertnyesistemy: principy razrabotkiiprogrammirovanie
[Expert systems: design principles and programming]. Moscow: Vil'jams.

Ruchkin, V.N. and Fulin, V.A., 2014. Universalnyj iskusstvennyj intellekt i jekspertnye sistemy
[Generic Artificial Intelligence and Expert Systems]. St. Petersburg: BHV-Peterburg.

Osipov, G.S., Dinamicheskie modeli i instrumentalnye sredstva, ispolzujushhie jempiricheskie i
jekspertnye znanija [Dynamic models and tools using empirical and expert knowledge]. Institut
programmnyh sistem RAN. [online] Available at: <http://www.raai.org/about/persons/osipov/
pages/doklosipov.html> [Accessed 11 October 2020].

Intellektualizirovannye kompjuternye tehnologii podderzhki prinjatija reshenij [Intellectualized
computer decision support technologies]. [online] Available at: <http://www.ipu.ru/labs/
lab51/projects.htm> [Accessed 11 October 2020].

Chastikov, A.P., Gavrilova, T.A. and Belov, D.L., 2015. Razrabotka jekspertnyh sistem. Sreda
CLIPS [Development of expert systems. CLIPS environment]. St. Petersburg: BHV-Peterburg.
Subbotin, S.0., 2011. Podannia y obrobka znan u systemakh shtuchnoho intelektu ta pidtrimky
pryiniattia rishen [Representation and processing of knowledge in artificial intelligence systems
and decision support]. Zaporizhzhia: Zaporizkyi natsionalnyi tekhnichnyi universytet.

Symons, V., 1994. Evaluation ofinformation systems investments: towards multiple perspectives.
In: Information management. Springer: Boston. pp.253-268. [online] Available at: https://link.
springer.com/chapter/10.1007/978-1-4899-3208-2_13 [Accessed 11 October 2020].
Gavrilova, T.A. and Horoshevskij, V.F., 2001. Bazy znanij intellektualnyh sistem [Knowledge
bases of intelligent systems]. St. Petersburg: Piter.

Tkachenko, O.A. and Tkachenko, O.l., 2017. Deiaki aspekty sytuatsiino-semantychnoho
modeliuvannia skladnykh obiektiv, protsesiv ta system [Some aspects of situational-semantic
modeling of complex objects, processes and systems]. Vodnyi transport, 1 (26), pp.129-133.

189



Lindpposa nnardpopma: iHdopmaLiviHi TeXHONOTIi B COLIOKYNETYPHIN cdepi 2020, Tom 3 Ne 2

YK 658.152

TkauyeHko Onbea,

KaHOudam ¢hizuKo-MmamemMamu4HUX HayK,

doueHm Kagedpu iHgpopmayiliHux mexHonoeili ma ouzaliHy,
LepxcasHuli yHisepcumem iHppacmpykmypu ma mexHosnoeil,
Kuis, YKkpaiHa

oitkachen@gmail.com
https.//orcid.org/0000-0003-1800-618X

TkayeHKo KocmaHmuH,

KaHOUOam eKoOHOMIYHUX HAYK,

doueHm Kagedpu iHgpopmayiliHux mexHonoeili ma ouzaliHy,
LepxcasHuli yHisepcumem iHppacmpykmypu ma mexHosnoeil,
Kuis, YKkpaiHa

tkachenko.kostyantyn@gmail.com
https.//orcid.org/0000-0003-0549-3396

Koebamiok leopeii,

mazicmpaHm Kagheopu iHpopmauiliHux mexHosoeili ma du3adHy,
LepxcasHuli yHisepcumem iHgppacmpykmypu ma mexHosnoeil,
Kuis, YKkpaiHa

kgacsl.6@gmail.com

https.//orcid.org/0000-0001-8140-4506

DEAKI ACMEKTU OHTONOrNYHOIro MOAENIOBAHHA
IHBECTULLINHOI A1AN1bHOCTI

MerTa cTaTtTi — 4OCNiAUMTU Ta PO3MIAHYTU 3arajibHi TeHAEHLT, NpobaemMun Ta NepcrnekTnsmn
BUKOPUCTAHHA OHTO/IOMYHOrO MOAENt0BaHHA iIHBECTULIMHOT AiANbHOCTI.

MeToau pocnipgKeHHAa — MeToAM CEMAHTUYHOTO aHani3y OCHOBHWUX MOHATb PO3MIAHYTOI
npeametHoi chepu (iHBECTULiINMHA AiAaNbHICTB). Y CcTaTTi HaBeAeHOo MiaxoAM A0 OHTONOTYHOrO
MOAEN0BAHHSA iHBECTULIMHOI AifANbHOCTI Ta PO3POOKN Cy4aCHUX iHTENEKTYa/IbHUX EKCNEPTHUX
CUCTEM, LLLO NiIATPUMYIOTb iIHBECTULIMHI Npouecu.

HoBu3Ha gocnigKeHHA — aHani3 BUKOPUCTAHHA OHTO/IONYHOrO MOZENIOBAHHA MPY ONTU-
Mi3aLii iHBECTULINHOT AiaNbHOCTI.

BUCHOBKM. Y CTaTTi PO3MIAHYTO Pi3Hi acneKTu, nos’a3aHi 3 iHTENeKTyaNAbHUMU TEXHONO-
riAMMN, WO IPYHTYHOTbCA HA MOAENOBAHHI, 30KpPeMa Ha OHTOJIONYHOMY; CYTHICTb OHTONONIYHO-
ro MOAENOBAHHSA iHBECTULIMHOI AifANbHOCTI. BUKOPUCTAaHHA KOrHITUBHO-OHTONOTNYHOT moaeni
cnpune GpopmyBaHHIO ONTUMANIbHUX YNPABAIHCbKUX PilleHb Yy ranysi iHBeCTULiMHOI AifaNbHOCTI.
CyKyMHiCTb B3aEMOMOB’A3aHMX YNPABAIHCbKUX Ail WOoA0 iHBECTULIMHOT AifNbHOCTI, IX NorivHa
NOCNIAOBHICTb CTAHOBAATbL LiNICHY CTPATErito yNpaBfiHHA — MOAENb YNPaBAiHHA npouecammn
B CMCTEMIi iHBECTULIMHOT AiAaNbHOCTI.

KntouoBi cnoBa: iHTeNeKTyalbHi CUCTEMU; EKCNEPTHI CUCTEMU; IHBECTULLIHA AiANbHICTb;
MOAENOBAHHA; OHTONOTIA; OHTONOrYHA MOAEND.
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HEKOTOPbIE ACNEKTbl OHTO/IOTMYECKOTO MOAENTUPOBAHUA
MHBECTULUOHHOMN AEATENBHOCTU

Llenb cTratbm — nccnenoBaTb U paccmMoTpeTb obuime TeHaeHUMM, Nnpobaembl U nepcnek-
TMBbI UCMO/Ib30BAHMA OHTO/IOFMYECKOTO MOAENIMPOBAHUA MHBECTULLMOHHOM AEATENBHOCTMU.

MeToabl UccnefaoBaHUA — METOAbl CEMAHTUYECKOTrO aHa/M3a OCHOBHbIX MOHATUI pac-
cMaTpuBaemMol npeameTHoW 06aacTi (MHBECTMLMOHHAA AeAaTeNbHOCTb). B cTaThbe paccma-
TPUBAOTCA NOAXOAbl K OHTONOMMYECKOMY MOZENMPOBAHUIO MHBECTULMOHHON AEeATENbHOCTH
N pa3paboTKe COBPEMEHHbIX MHTENNEKTYANbHbIX SKCMEPTHbIX CUCTEM, NOAAEPKMBAIOLLMX UH-
BECTULMOHHbBIE NPOLLECChI.

HoBu3Ha uccnepoBaHUA — aHANM3 UCMNOAb30BAaHUA OHTONIOMMYECKOTO MOLENMPOBAHMA
npv oNTUMMU3ALUN UHBECTULNOHHOW AEATENBbHOCTMH.

BbiBOAbI. B cTaTbe paccMOTpEHbI Pa3/INiHbIe aCNEKTbI, CBA3AHHbIE C MHTENNEKTYaNbHbIMU
TEXHONOrMAMM, OCHOBAHHbIE HAa MOAE/IMPOBAHUM, B YACTHOCTU HA OHTONOTMYECKOM; CYLLHOCTb
OHTO/IOFMYECKOr0 MOAENNPOBAHUA MHBECTULMOHHOW AeATeNbHOCTU. Mcnonb3oBaHMe KOrHK-
TUBHO-OHTONOIMYECKON Mmogenu cnocobcTeyeT GOPMMPOBAHUIO ONTUMAJIbHbBIX YNpaBaeHYe-
CKMX peLueHnii B 061acT MHBECTULMOHHOM AeaTenbHOCTU. COBOKYMHOCTb B3aMMOCBA3AHHbIX
ynpaBaeHYeCcKNX AeNCTBUN NO UHBECTULMOHHOM AeATe/IbHOCTU, UX I0rMYecKkan nocnenoBa-
TENbHOCTb COCTABAAOT LLENIOCTHYIO CTPATErMIO YNpaBAeHUa — MoAe b ynpasBaeHua npolecca-
MW B CUCTEME MHBECTULLMOHHOM AEATENBHOCTH.

KntoueBble cNoBa: MHTENNEKTYasIbHbIE CUCTEMbI; SKCMEPTHbIE CUCTEMbI; UHBECTULLMOHHAA
AeATeNIbHOCTb; MOLENNPOBAHNE; OHTONOTUA; OHTONOIMYECKan MOLENb.

16.10.2020

191



Lindpposa nnardpopma: iHdopmaLiviHi TeXHONOTIi B COLIOKYNETYPHIN cdepi 2020, Tom 3 Ne 2

UDK 004.085.8
DOI: 10.31866/2617-796x.3.2.2020.220602

Tkachenko Olha,

PhD in Physics and Mathematics,

Associate Professor at the Department of Information Technologies and Design,
State University of Infrastructure and Technologies,

Kyiv, Ukraine

oitkachen@gmail.com

https.//orcid.org/0000-0003-1800-618X

Tkachenko Oleksandr,

PhD in Physics and Mathematics,

Associate Professor at the Department of Software Engineering,
National Aviation University,

Kyiv, Ukraine

aatokg@gmail.com

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

Tkachenko Kostiantyn,

PhD in Economics,

Associate Professor at the Department of Information Technologies and Design,
State University of Infrastructure and Technologies,

Kyiv, Ukraine

tkachenko.kostyantyn@gmail.com

https://orcid.org/0000-0003-0549-3396

ACTUAL TRENDS OF CLOUD COMPUTING AND TECHNOLOGIES IN
OPTIMIZATION OF DATA STORAGE

The purpose of the article is to investigate and consider the general trends, problems
and prospects of using cloud computing and technologies in data processing, in particular
optimization of their storage.

The research methodology consists of semantic analysis methods of the basic concepts of
the considered subject area (cloud computing and cloud technologies). The article discusses
approaches to storing data (including multimedia) in modern systems that support cloud
computing and technologies.

The scientific novelty of the research is the analysis of cloud computing use and cloud
technologies for data storage optimizing.

The conclusions of the research conducted in the article are as follows: the paper
considered various aspects related to cloud computing and cloud technologies, including
various advantages and disadvantages; cloud computing and cloud technologies can offer
numerous benefits to various stakeholders; cloud computing and cloud technologies have some
problems; it is noteworthy that by supporting the cloud computing and cloud technologies
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deployment and maintenance models, problems can be either minimized or eliminated since
the dynamic characteristics of cloud computing and cloud technologies can always support
users.

Keywords: cloud computing; cloud technology; deployment models; service models; data;
media data; Azure storage.

Introduction. Cloud technologies (CT) (https://www.hpe.com/ru/ru/what-is/cloud-
computing.html) are aggressively advancing in the fields of science, culture, education
and business. This work will review cloud computing (CC) and CT, consider various as-
pects of their use in processing information of various nature (in particular, media data).
CCs use relatively old computing and networking technologies (with appropriate soft-
ware (Buyya, Broberg and Goscinski, 2011). CCs have a long history of development:
“mainframe time-sharing computer systems (Mnogoterminalnye sistemy — proobraz
seti, 2009); a technology known as “distributed computing”(Kosjakov, 2014).

Distributed computing, the emergence of network technologies and more reliable
data transmission have contributed to the fact that the solution of the most complex
computational problems began to be carried out by sharing programs, data and com-
munications on several platforms, including many “computing nodes” located in the
global network.

Let us analyze what the later CC and CT offer and what distinguishes the CC from
the distributed systems. One of the differences is the presence of a business model
that CC and CT provide for accessing and using distributed (remote) computing ser-
vices.

Main research material. The essence of cloud computing. CC can be viewed as a
model for the exchange (trade, provision) of on-demand computing services, including
pay-for-use services. In this case, users pay only for the services they need. CC and CT
guarantee tangible business reimbursements at lower costs, as their use reduces the
cost of computing, as opposed to the full use of information-communication technol-
ogies (ICT). CC and CT services provide a return on investment for enterprises through
lower initial cost, lower service requirements, and less need for ICT support staff. As a
result, these businesses can focus on what really matters to their customers and leads
to financial returns.

According to (Raj, 2013), the definition of CC and CT is a problem due to the nu-
merous basic concepts and types of services provided by CC and CT. Figure 1 (Raj,
2013) shows an image of the essence of the CC that connects platforms, applications
and computing infrastructure into a single cloud, the resources of which can be used
by various categories of users.

Main characteristics of CC. CC, which is a model of resource provision, combine
several existing technologies that have been applied in-network computing, distribut-
ed systems, service computing, service-oriented architectures, the Internet of Things,
IT-outsourcing, etc. (Magoules, Pan, and Teng, 2013). Let us describe the main charac-
teristics of the CC and the differences between the features of the technical, qualita-
tive and economic aspects of the CC associated with a business.
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Fig. 1. The essence of cloud computing

Key characteristics of the CC are (Tkachenko, 2014):

— Self-service on-demand through a secure portal: The cloud service user per-
forms this self-service without interacting with service providers.

— Scalability and Elasticity: Scale computational capabilities up or down quickly,
always elastic to maintain cost efficiency.

— Usage Fee: Charged using one of the billing models to optimize resource use.

— Ubiquitous access: capabilities are available over the network and through stan-
dard mechanisms that facilitate the use of heterogeneous thick, thin or mobile client
platforms. The fat client provides users with more options, graphics, and choices that
make the platform more customizable. The fat client does not rely on the central pro-
cessing server, because usually processing (including media data, in particular, their
storage and transformation) is performed locally in the user’s system and the server is
accessed mainly for the purpose of storing information.

The “thin client” communicates with a central processing server where very little
software is installed on the user’s PC. Both mobile and “smart clients” are offline.
Smart clients can be deployed and updated in real-time over the network from a cen-
tralized server. “Smart clients” support multiple platforms and programming languag-
es because they are built on web services and can run on virtually any device with an
Internet connection. Services must be secure everywhere in the cloud and access to
the cloud via Internet devices must be secured to ensure data integrity, reliable back-
ups, authentication, and protection from cybernetics attacks.

— Location independent resource pooling: Provider computing resources are
pooled to serve all users using a multi-user model, with different physical and virtual
resources dynamically assigned and reassigned according to user requirements. No
control or knowledge of the exact location of the resources provided is required.
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— Technical characteristics of CC and CT. Specifications are the basis for supporting
other requirements (practical and financial). The technical specifications and their
explanations are:

— Virtualization applies to a hardware platform, operating system, network
resources, etc. For example, “PC-virtualization” provides a simulation of the user
experience of using applications, accessing online resources, communicating with
other users, when they can interact with several different platforms, many of which
are remotely accessible.

— Multi-tenant leasing allows resources and costs to be shared among multiple
users on different platforms.

— Safety is a big problem for the adoption of CC. To attract potential customers,
CC and CT providers must provide sufficient security to protect customers’ personal
data, communications, and application use. CC and CT providers need to share data
for different customers, and they need to provide effective replication and recovery
mechanisms to ensure reliable disaster recovery.

— Programming environment is important for CC and CT providers to be able to
replicate many storage and application functions across different computing platforms
to use functions of CT. Much of this capability was developed during the early days of
distributed computing.

Qualitative characteristics of CC and CT refer to the qualities or properties of the
CC. One quality characteristic can be implemented in several ways, depending on dif-
ferent suppliers (Magoulés, Pan, and Teng, 2013).

Elasticity — Providing services in flexible and adaptable ways that are sufficient for
users to request service in near real-time without having to develop new capabilities
and resources during peak loads.

Availability — the ability to meet specific customer requirements for CC and CT
services.

Reliability is the ability to ensure that the system is always working without fail-
ures. Reliability is a special requirement for quality of service aimed at preventing loss
and reliable recovery from system errors and failures.

Flexibility is a fundamental requirement for CC and CT. CC and CT suppliers should
be able to quickly respond to changes in demand for resources and environmental
conditions. Flexibility implies that both parties work together to provide opportunities
for self-government.

Economic characteristics of CC and CT distinguish CC and CT from other paradigms
of ICT use in science, education and business. Service offerings are not limited to just
a technology perspective but extend to a broader understanding of business needs.

Pay-as-you-go is the main method of the CC and CT business model, which means
that users must pay in accordance with the actual consumption of resources (including
information) and services. The use of CC and CT reduces the cost of maintaining and
acquiring infrastructure, therefore, can help enterprises by shortening time to market
and accelerating return on investment.

Operating expenses. The CC and CT infrastructure is typically provided by a third
party and does not need to be purchased for infrequent computing tasks. The adapta-
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tion of existing operational processes to CC and CT should be compensated for by the
cost of implementing CC-solutions.

Energy efficiency is due to the ability of CC and CT services to reduce resource
consumption. PCs are centrally controlled, so energy costs are easier to control. Envi-
ronmental issues of CT depend on the software stack and the hardware layer, where
a software stack is a group of programs that work together to achieve a result or com-
mon goal.

Deployment models of CC. CCs are developed taking into account computer skills;
for which deployment models were proposed, depending on the corporate location
and volume of calls. CT can be deployed in different ways, depending on the intended
use and the type of approach to CC and CT services providing. Deployment models
can be classified as follows: public/external cloud, private/internal cloud, hybrid cloud
and communal cloud (http://pro-spo.ru/cloud-technology/3208-modeli-i-struktu-
ry-oblachnyx-texnologi).

Public/External Cloud Model. Public cloud is a typical example of CC, where the
service provider makes resources such as applications and storage available over the
Internet. Microsoft Azure is an example of a public cloud Public/External Cloud de-
scribes CC in a conventional sense. This cloud is open to everyone and is owned and
operated by a cloud provider.

Public Cloud is a general public cloud. Examples of Public/External Cloud services
are Apple iCloud, Microsoft Office 365, specialized services such as “DropBox” (file
sharing), Instagram and other “social media”. What these services have in common is
that they are accessible from any web browser or app for smartphone from anywhere
in the world, but may charge fees for storing data and or accessing paid services.

Private/Internal Cloud Model. This cloud defines a service that distributes access
to network information resources to a controlled number of users, with mandatory
authentication of remote users. Businesses prefer to use Private Cloud because of the
need to maintain precise control over their data in order to take full advantage of the
scalability, dimension and flexibility of Private Cloud without reducing management,
security and usage costs.

Reasons why an organization may adopt a Private Cloud deployment model: the
need to increase and strengthen the exploitation of existing internal resources; user
concerns about the security and privacy of their data; the desire of organizations to
control actions to “manage” only for authenticated devices and users.

Hybrid Cloud Model. A hybrid cloud uses a combination of public cloud, private
cloud and even on-premises infrastructure, which is typical for most IT-enterprises
(Magoulés, Pan and Teng, 2013; Khan, 2015). This deployment model provides porta-
bility of data and applications (software, software products).

The purpose of the Hybrid Cloud is to enable users to quickly switch from Private
Cloud to Public Cloud when there is a lack of Private Cloud volume for additional re-
sources when solving their tasks (for example, when performing their business op-
erations). Hybrid Cloud can facilitate remote work of staff, access to which should be
limited due to security reasons. A hybrid deployment model may only be suitable for
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enterprises using legacy systems and technologies, as the benefits of CC and CT are
then diminished.

The model of the cloud community assumes the sharing of resources among mul-
tiple organizations with common problems. Within the community model, firms may
have security and strategy concerns that meet the requirements of the “community”.

Service models of CC and CT. CC and CT imply the distribution of modified comput-
er services over the Internet. CTs allow interaction with clients (users or applications)
using a client-server approach or peer-to-peer network services (Jamsa, 2015). Ser-
vice models can be classified through a web-interface or custom-interfaces as follows:
Software-as-a-Service (SaaS); Platform-as-a-Service (PaaS); Hardware-as-a-Service
(HaaS); Development/Database/Desktop-as-a-Service (DaaS); Infrastructure-as-a-Ser-
vice (laaS); Business-as-a-Service (BaaS); Framework-as-a-Service (FaaS); Organiza-
tion-as-a-service (OaaS) (http://pro-spo.ru/cloud-technology/3208-modeli-i-struktu-
ry-oblachnyx-texnologij; Khan, 2015).

SaaS model offers a cloud-based on-demand software foundation that is web con-
tent that customers can access through a web browser. The software can be accessed
in any of the cloud deployment models. Users do not need to install and run these ap-
plications on PC. These applications can be used anytime from anywhere in the world.
Saa$S provides applications as fully or partially isolated services similar to desktop,
stand-alone applications that users are already familiar with. These applications can
be in the form of web applications in combination with non-uninstalled applications,
such as Internet storage or connections to other system communication resources.
Saas is a multi-tenant platform that allows users to access software applications host-
ed by cloud providers.

The advantages of SaaS services are ease of incorporation into business opera-
tions, familiarity, low cost, and scalability. Besides, maintenance and upgrade over-
heads are primarily borne by the CC supplier and not by the user. The disadvantages of
Saas include security issues, as well as lack of compatibility of cloud applications with
legacy software that can be expensive to update or replace.

A common Saa$S example is a Web E-mail service such as Gmail, Outlook, or Yahoo
Mail. OneDrive, Dropbox, Google Docs or Microsoft Online, online-Office are also Saa$
and are free. The software that companies lease for online business management is
Saas.

PaaS model offers underlying hardware and operating system technologies, in-
cluding virtual servers, file systems, database management systems, developer tools,
and networking for CC and CT users to install their own custom applications. PaaS
reduces the need for customers to invest in and maintain their own servers, storage
devices, software development environments, and network management utilities. In
Paas$, instead of planning and spending on regular system updates, developers focus
on their own line of business applications.

Paas, running through an OV vendor platform, distributes resources such as Linux,
Apache, MySQL, and PHP to users. This simplifies distribution; maintenance and ver-
sion control of applications with less cost and complexity than buying and maintaining
your own hardware or software resources.
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Paa$ supports concurrent use of applications by offering administration, scalabil-
ity, and security, so there is no need to manage or control the underlying cloud sub-
structures for deployment and configurations of the hosting environment. Examples
of Paas include, for example, the Cisco toolkits (WebEx connect), Amazon Web Ser-
vices, Google, Windows Azure, and the Apple SDK (Josyula, Orr and Page, 2012).

laaS model is an on-demand virtualization service for users subscribing to CC and
CT services. The idea behind /aa$ is a Haa$ transformation to advance the approach
to using IT-subframes as a service to end-users. The fundamental design of /aaS$ is to
create a flexible environment that allows customers to accomplish multiple tasks. In
laas$, developers must install their own operating systems, database management sys-
tems, and any specialized software required to perform tasks in their own operating
environment.

laa$S provides computing and storage resources, including network resources, to
run various types of software specific to CC and CT user needs. With /aas$, users do not
have to control or build IT infrastructures, they can control operating systems and their
deployed applications. Using modern versions of technology on a paid or subscription
basis is a key benefit of /aaS. laaS vendors include Cisco, HP, IBM, Dell, VMware, Red
Hat, and Microsoft (Josyula, Orr and Page, 2012).

Vultr or DigitalOcean are typical services for laa$ (https://www.quora.com/Is-Vul-
tr-better-than-DigitalOcean). After selecting the server and operating system, and
then installing the latter, you should select and install other necessary software for the
user’s application. For example, for a website, you need to install software related to
the Web Server.

Table 1 shows a comparison of different approaches to organizing IT infrastructure
based on laa$, Paa$S, SaaS when the infrastructure can be managed by a user (enter-
prise, firm) or a CC provider (provider).

Table 1
Comparison of approaches to organizing IT-infrastructure
Own IT-infrastructure laaS PaaS SaaS
Applications + + + -
Data + + _
Runtime environment + + - -
Operating system + + - -
Visualization platforms + - - -
Servers + - - -
Storage systems + - - -
Network hardware + - - -

Main reasons to use CC and CT

The world is undergoing a digital and mobile revolution associated with large
amounts of data and fast access across an ever-increasing number of media. Users of
modern IT-technologies (including CT) have switched to social networks and mobile
applications, expecting that they will not only improve the comfort of their informa-
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tion space but also allow them to work using other, more convenient methods. Many
users have come to trust modern technology with their core connotation (Berman,
Marshall and Srivathsa, 2012).

Let’s consider the main reasons for the distribution among users of different cat-
egories (enterprises, firms, end-users): flexibility of cost (costs); masked complexity;
variability due to context; ease of use; communication and consolidation of objects;
labour optimization; backup and recovery; fast deployment and increased flexibility;
guaranteed level of service; stability; development and testing of applications (soft-
ware); big data analytics.

Flexibility of costs. This is the main reason for the introduction of CC and CT by
many companies. CC and CT allow reducing IT and software costs by moving to costs
on a pay-as-you-go basis (Berman, Marshall and Srivathsa, 2012). By allowing move-
ment from capital expenditure to operating expenditure, or from fixed to variable ex-
penditure, CCs help to reduce the company’s fixed IT-costs. With the use of CC and
CT, there is no longer the need to invest in specialized hardware and software or pay
frequent fees for software updates.

Users using CC and CT must pay only for what they use, and or if they may need to
increase the use of a particular resource (specialized equipment, software or informa-
tion storage of data). This approach provides cost flexibility and eliminates the need
for upfront capital expenditures.

Masked complexity. CCs not only provide business scalability and adaptability to
the market but also offer the benefits of masking complexity. CC and CT allow users to
hide some of the technical complexity of their operations from end-users. The use of
CC and CT requires from end-users a narrower range of so-called digital competencies
(skills, abilities and knowledge) that they need for productive use in solving specific
business problems using new IT (including when solving problems of processing, stor-
age and protection data). The use of CC and CT also reduces the cost of training new
employees who may need rather specific IT-skills (setting up user accounts, maintain-
ing a reliable and reliable data store, ensuring optimal network uptime, etc.).

Computational complexity is “masked” from customers, allowing businesses to
increase the complexity of their services and products without increasing the cost of
training end-users, purchasing management, maintenance, and control hardware, or
building the required technical infrastructure. Software upgrades and maintenance
can be done in the background without customer involvement.

It should be noted that for enterprises whose main activities require extensive
interaction (B2B or B2C) with customers, “masking complexity” requires separating
the business support of the product/service from the support of IT-services since the
latter are usually located elsewhere — at the supplier CC and CT services. If user re-
quirements involve a combination of specific product/service support with IT support,
this separation can degrade the quality of support provided. The customer experience
level for many businesses can be an important differentiator in the marketplace.

Context-Driven Variability is one of the driving forces behind CC because of the in-
creased computing power and capacity that vary with the requirements of each busi-
ness user. Users want to store their business data (for business in the socio-cultural

199



Lindpposa nnardpopma: iHdopmaLiviHi TeXHONOTIi B COLIOKYNETYPHIN cdepi 2020, Tom 3 Ne 2

realm, it is mainly media data) based on their own operational requirements. CC and
CT services offer users storage facilities for their operational requirements, allowing
them to develop (manufacture, customize, adapt, modify) products or services.

Contextual variability is an important attribute of the cloud. CC and CT services
should be able to tailor services to the specific requirements of business subscribers
(business customers, consumers). In reality, this can be an illusion (particularly for
small businesses). Large CC and CT-service providers (Microsoft, Apple, Google) gen-
erally offer unified rather than customized services.

The business user must adapt their business processes to make the most of com-
mon offerings such as iCloud, MS Office 365, Google Plus (Carrie, 2019). Use of CC and
CT services should provide for more user-centred participation and fragmented con-
sumer addresses for companies that use CC and CT services by subscription (Berman,
Marshall and Srivathsa, 2012). In fact, “contextual variability” is rare for businesses
subscribing to shared CC and CT services.

Usability, communication and consolidation of objects. It is believed that the abil-
ity to connect to information resources and modern software is one of the factors
contributing to business development. This capability is a key benefit of the CCand CT
offerings. CCs simplify external relationships with partners and customers, which can
lead to increased efficiency and increased novelty. CC and CT provide users with easy
web access to communication and collaboration tools (e-mail, calendar). Messaging,
voice, or video applications such as Skype also benefit from the use of CC and CT. Mes-
sages and information are posted on the service provider’s network, not on the user’s
personal device.

The underlying assumption is that if enough businesses and customers subscribe
to the same CC (CT) service, communications and interactions can be simplified and
enhanced. This assumption is questionable, since the integration of suppliers, enter-
prises and customers into a “single” CC and CT ecosystem requires much more than
the CC and CT services currently provided. This raises, for example, the question of
what incentive should be for the CT-service provider to change its way of interacting
with the business so that the latter can adapt to the services provided by the RH and
CT-provider.

CC and CT services offer consolidation tools. This may seem attractive to many
companies because of the savings that come from working with their data assets. It
should be noted that resources such as information storage, computing power, mem-
ory bandwidth, and network can be combined in the cloud because it is cheaper than
the localized provision of at least one type of these resources.

Data warehouse consolidation, ease of access to shared data from anywhere, reli-
ability of recovery from data loss — all these can be the driving force for the adoption of
CC or CT services. Convenience is one of the biggest advantages of using CC and CT for
consumers. Apps and data are stored in the cloud, not on a PC or mobile device. This
gives you the freedom to access applications and data from multiple devices connected
to the Internet. Since the maintenance is automatic, you can spend less time managing.
No need to worry about installing software updates — it happens in the cloud.
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CC deployment does not require as much preparation, software development, or
maintenance as conventional infrastructure. Enterprises can better use the valuable
experience in the field of ICT, redirecting the workforce from the routine operations
of operating and maintaining software to more important tasks. Each firm expects to
be able to save on labour. By adopting and leveraging CC services, businesses can save
money by lowering labour costs by using their IT staff to meet specific requirements,
rather than using them for general IT-related tasks within the business.

Backup and recovery. By backing up and restoring to cloud services, the enterprise
can avoid capital investment in infrastructure and management. Instead, the CC and
CT provider is responsible for data management and compliance with regulatory and
legal requirements. CC and CT provide great flexibility as they accommodate unpre-
dictable storage and archiving requirements. CC and CT provider can accelerate re-
covery because enterprise resources are located across the entire network of physical
locations rather than in a single local data centre.

Rapid deployment and increased flexibility. In the cloud, there is no longer any
software installation or system configuration required, which provides tremendous
benefits to consumers as most consumers do not efficiently configure hardware and
install software for their system. CC offers very fast deployment options for users. CCs
have different deployment models and services, which gives the firm the ability to
choose its specific model and service, or a combination of both. This service is one of
the key incentives for CCs because it ensures that implementations can be fully linked
to industry requirements and ICT-policies.

Guaranteed service level and sustainability. CCs can guarantee and offer a better
level of service than other ICT groups with limited resources. With the right mix of
cloud models, a firm can ensure the sustainability of existing CCs.

CCs offer automated recovery or disaster recovery tools that are easily accessible
to consumers through their consolidated resources. This is another incentive to use
CC and CT, as some firms use their internal cloud model as a resilient public cloud to
increase flexibility.

Software Development and Big Data Analytics. The cloud can provide an environ-
ment that can help save software developer money and accelerate time-to-market
for applications. Instead of securing assets and spending valuable IT-project time and
resources setting up a physical environment, software teams can quickly set up and
dismantle a test and development environment in the cloud, scaling those develop-
ment and test environments as needed.

Thanks to CC, data can be analyzed to find patterns and information, make predic-
tions, improve them and make a variety of business decisions. For enterprises in the
socio-cultural sphere, data is media data, their processing and analysis is an important
part of the activities of these enterprises. CC and CT vendors can provide the user with
higher processing power and advanced tools to obtain huge amounts of data, as well
as the ability to quickly scale the environment as the volume increases.

Cloud computing: key challenges. While there are important incentives for the
introduction of CC and CT, there are still some noteworthy issues. Security is a major
concern in implementing CCs due to concerns about data security on the Internet.
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Security and privacy. The CC approach introduces a new delivery model for IT solu-
tions which does not provide a high enough level of data security for enterprises. The
CC’s ability to adequately comply with confidentiality rules has often been questioned.
Thus, firms face many different challenges to protect the privacy of individuals. Safety
is one of the problems of using CC and CT. There are also such problems as temporary
loss of service (outages); ability to change suppliers of CC and CT; reliability.

Reliability. Today, applications in large companies are so extensive that they should
be reliable and accessible to anyone who needs them. When it comes to system fail-
ure, the recovery plan should start with minimal disruption and additional cost. Large
enterprises can invest in system recovery systems that mitigate the impact of a di-
saster, while small businesses generally do not have these resources. It is important
to track the reliability history to inform users of the need to monitor the reliability of
systems in order to stimulate widespread adoption of CC.

Open access and communication. The implementation of CC depends on the avail-
ability of high-speed access to everyone and open access to computing resources,
similar to the availability of water and electricity.

However, in real life, connectivity and open access to CCs are lacking worldwide.
Therefore, the lack of open access and connectivity must be viewed by users (busi-
nesses, organizations, end-users) within their own business context. The users of CC
and CT and their suppliers are faced with the question of the presence/absence of
sufficient communication and access to the provided information resources.

Possibility of interaction. In the process of implementing an CC, it is extremely im-
portant to ensure the appropriate level of interoperability between private and public
clouds. A large number of companies have made significant strides in standardizing
their processes, data and systems through the implementation of ERP (https://www.
clouderp.ru/tags/erp).

Standardization requires an extensible infrastructure, resulting in a fully integrated
inter-instance interoperability. SaaS applications delivered over the cloud enable rap-
id deployment with low capital. Cross-platform communication can be an important
factor for large enterprises that support different IT-platforms and different means of
accessing online resources.

Depending on the application, it is important to integrate with traditional applica-
tions hosted in a separate cloud or on-premises technologies. Standards can facilitate
or hinder interoperability in that existing (“legal”) systems may or may not hinder the
transition to cloud applications. The key lies in data integration and cross-platform
compatibility.

Optimization of data storage in CT. The volume of media data stored (circulating)
on the Internet in our time is quite large, if not huge. We will determine the optimal
mechanism for storing data (multimedia) in cloud services and describe the meth-
odology for storing and managing this data. There are a fairly large number of cloud
services for working with data, but choosing a service that is most convenient and
efficient (both from a technical and financial point of view) is very important.

Microsoft Azure (https://azure.microsoft.com/en-in/services/cloud-services) is CC
provider (service) designed to build, test, deploy and manage applications and ser-
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vices across data centres managed by Microsoft. Microsoft Azure provides Saa$, PaaS
and laaS; support for various programming languages; Support for various tools and
environments, including software from Microsoft and other manufacturers.

Azure Storage is a service that provides cloud storage that is readily available,
secure, durable, scalable, and redundant. Azure storage includes Azure Blobs, Azure
Gen2, Azure Files, Azure Queues, and Azure Tables. For working with media, the most
suitable storage is Azure Blobs (https://itnext.io/microsoft-azure-blob-storage-pros-
cons-and-how-to-use-it-with-javascript-ca5aaf5d5ff d?gi=dcaal8c712ce) and Azure
Files (https://azure.microsoft.com/en-in/services/cloud-services).

Azure Blobs. This Azure Blobs storage is Microsoft’s solution for storing objects
and massive amounts of unstructured data (data that doesn’t fit a particular model)
in the cloud. There are four tiers of Azure Blobs storage for scaling: Hot, Cold, Archive,
and Premium. Reliable and cost-effective cloud storage for all unstructured data. This
is a pay-per-use solution and is less expensive than various local storage options. The
user can choose one of four storage levels depending on how often he accesses the
data. High-performance data is best stored at the premium tier, frequently accessed
data in the hot tier infrequently accessed data in the cold tier and infrequently ac-
cessed data in the Archive tier.

Azure Blobs storage is intended for: serving images or documents directly in the
browser; file storage for distributed access; backup, recovery, archiving; analysis by an
on-premises or Azure service; support for streaming video and audio; records to log
files; the advantages of Azure Blobs storage are: excellent documentation; good price
for storage; high reliability and availability; low price for free download; various stor-
age options; the ability to use for any data, security; scalability.

The benefits of Azure Blobs are also: strict consistency (when an object changes,
all data is checked, which provides an unprecedented level of consistency, so you al-
ways have the most current version of the data); object mutability (flexible enough
to make changes in place, which can quickly improve application performance and
reduce bandwidth use); the presence of several types of blobs (block, page and addi-
tional objects provide the maximum opportunity to optimize storage according to your
needs); easy management of geo-redundancy (automatic configuration of geo-repli-
cation parameters in a single menu allows you to easily provide both expanded global
access and local access, as well as achieve business continuity). The disadvantages of
Azure Blobs are: You need to purchase a dedicated plan to get developer support from
Microsoft. Multiple storage options make it difficult to choose the most optimal one.

Azure Files offers fully managed file shares in the cloud that are accessible over
SMB (https://ru.bmstu.wiki/SMB_(Server_Message_Block). Azure File Shares can be
mounted concurrently on cloud or on-premises Windows, Linux, and macOS systems.
Also, Azure Shared Folders can be cached on Windows servers using Azure File Sync
for quick access to where the data is being used. The main use cases for Azure Files
are: replacing or supplementing local file servers; Lift and Shift applications; simplifi-
cation of cloud development; general application settings.

The advantages of Azure Files are multiple file servers in multiple locations; au-
tomatic file management depending on the usability of the files; general access; fully
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managed service; fault tolerance. The disadvantages of Azure Files are the need for
significant management effort; the need for a large amount of knowledge to maintain
and use it properly; multiple storage options make it difficult to choose the most op-
timal one.

Azure disks. Azure Managed Disk is a virtual hard disk (VHD). Azure disks are called
managed disk because they are an abstraction over page blobs, blob containers, and
Azure storage accounts. In the case of Azure disks, all the developer has to do is pre-
pare the disk and Azure takes care of the rest. The benefits of Azure disks are Azure
Storage encryption; management of encryption keys by Microsoft; high speed of work
thanks to the use of an SSD-disk; file caching. The disadvantages of Azure disks are: it
provides many settings and features that can be disabled; high price; multiple storage
options make it difficult to choose the most optimal one.

Making decisions on storing media data in CT. Based on the above advantages
and disadvantages, Azure Blobs is the most convenient media storage service because
it offers many benefits, can handle any file type, and is well priced. The approach to
storing and using media can vary greatly depending on data availability requirements,
usability, etc.

Storing media in the cloud for Azure Blobs involves doing the following:

1. Create an Azure storage account.

2. Creating Blob Storage and getting a key to it.

3. Loading data with a unique identifier.

Azure Blob Storage provides a simple APl to work with, but for efficient storage of
multimedia data, the developer must use additional methods, which include, in par-
ticular, data archiving; data encoding; data encryption; data caching.

To optimize the storage of media data, the developer should consider the usability
of the data. Thus, if the data that needs to be stored is not frequently used, then it
can be archived before being stored. If the quality of the media is not so important,
the quality of this data can be changed to a lower one. Also, this data can be saved in
a different format, so it will be smaller in size. The mechanism described above can
be mixed for best performance but is unlikely to be related to storage requirements.

Conclusions. The paper considered various aspects related to CC and CT, includ-
ing various advantages and disadvantages. CC and CT can offer numerous benefits to
various stakeholders. However, CC and CT also have some problems. It is noteworthy
that by supporting the CC and CT deployment and maintenance models, problems can
be either minimized or eliminated since the dynamic characteristics of CC and CT can
always support users.

As part of the work, several Azure cloud services were identified, which provide
the ability to cloud data storage. These services were described by their use cases, ad-
vantages and disadvantages. Key features for optimizing storage were also mentioned,
which hardly depends on storage requirements.
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CYYACHI TEHAEHUIT XMAPHUX OBYUCNEHDb | TEXHONOTIW B ONTUMIBALIT
36EPEXXEHHA AAHUX

MerTa cTaTTi — AOCNigMTN Ta PO3MAHYTU 3arajbHi TeHAEHLUIT, Npobaemun Ta NepcrnekTnsm
BUKOPUCTAHHA XMapHUX 0bYMCNeHb i TeXHOMOriM B 06pobLi AaHMX, 30Kpema onTuMmisauii ix
36epekeHHs.

MeTtoamn poCnigKeHHA — MeToAN CEMAHTUYHOTO aHai3y OCHOBHUX MOHATb PO3MAHYTOI
npeameTHoi chepu (xmapHi obunmcaeHHA Ta XMapHi TexHoorii). Y cTaTTi gocniarKeHo niaxoam
[0 36eperKeHHA AaHux (Y TOMYy YNCAi 1 MynbTUMeAia) Y Cy4acHUX cucTemMax, AKi NigTpUmMyHoTb
XMapHi 064YMCNEHHSA Ta TEXHOAOTII.
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HoBu3Ha AocCnipgKeHHA — aHani3 BUKOPUCTAHHA XMApPHUX O0BYMUCAEHb i TeXHOMOriIN ann
onTUMi3aLii 36epiraHHA AaHUX.

BUCHOBKM. Y CTaTTi PO3rNAHYTO Pi3Hi acnekTu, NoB’A3aHi 3 XMapHUMK obunMcneHHAMM Ta
XMapHUMU TEXHONOTIAMMW, BK/IOYAOUN Pi3Hi NepeBarn Ta HeAo/iKM. XMapHi 0bYMcneHHs Ta
XMapHi TEXHOJIOTiT MOXYTb MaTW YNCNEHHI NepeBarn ANA Pi3HMX 3aLiKaBAEHUX CTOPiIH. XMapHi
064YNCIeHHA Ta XMapHi TexHoorii MatoTb AeaKi npobaemu. Chif BKAsaTu, L0 3aBAAKM Mig-
TPUML Mogenen po3ropTaHHA M 0BCayroByBaHHA XMapHUX 0BYMCIEHDb | XMAapHUX TEXHOMO-
ri Npoba1emmn MoXKyTb ByTU MiHIMi30BaHi abo YCYyHEHI, OCKIZIbKM AMHAMIYHI XapaKTepUCTUKN
XMApPHMX 0BYMNCIEHb Ta XMAPHUX TEXHO/IOTIM 3aBXKAN MOXKYTb NiATPMMYBaATU KOPUCTYBaYiB.

KntouoBi cnoBa: xmapHi 064YMCNEHHSA; XMApHi TEXHONOTIT; MoAeNi PO3ropTaHHsA; CepBiCHi
moaeni; AaHi; megiagani; cxosuue Azure.
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COBPEMEHHbIE TEHAEHLUWN OBNIAYHbIX BbIYUC/TEHUIA U TEXHONOTUIA
B ONTUMU3AUUN XPAHEHUA OAHHbIX

Llenb cTraTbm — 1UccnefoBaTb M PaccMoTpeTb obLine TeHAeHLMM, NpobaemMbl U nepcnek-
TMBbI UCMO/Ib30BAHMA 06/1a4HbIX BbIYUCIEHUIM U TEXHOOTUIA 06paboTKM AaHHbIX, B TOM YMC/e
ONTUMM3ALUN UX XPAHEHUS.

MeTtoabl uccneaoBaHUA — 3TO MeTOAbl CEMAHTUYECKOTO aHasM3a OCHOBHbIX MOHATUM
paccmaTpuBaemoi npegmeTHol obnactu (obnayHble BbluMCAEHUA U 0bnayHble TeXHONOTUN).
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B cTaTbe paccmaTpuBaloTCA MOAXOAbl K COXPaHEHUIO AaHHbIX (B TOM YMcCie U MyabTUMeauna)
B COBPEMEHHbIX CUCTEMAX, MOAAEPKMUBAOLLMX 06NaUYHbIE BbIYMCIEHUA U TEXHONOTUN.

HoBu3Ha uccneaoBaHuA — aHaNM3 UCMOIb30BaHUA 061aUHbIX BbIYMCAEHMIA U TEXHONOTUI
ANA ONTUMM3ALNN XPAHEHNA AaHHbIX.

BbiBOogbl. B cTaTbe paccMOTPEeHbl pasinyHble acneKTbl, CBA3aHHble C 061aYHbIMKU BblYMC-
NEeHVAMMU 1 061aYHbIMM TEXHONOMMAMM, BK/KOYAA Pas/vMyHble NPEeMMYLLECTBa M HeAOoCTaTKU.
Ob6nayHble BbMMCAEHMS U 06NaUYHble TEXHONOTMU MOTYT MMETb MHOFOYMCNEHHbIE MpenmylLie-
CTBa A/1A Pa3/IMyHbIX 3aMHTEPECOBaHHbIX CTOPOH. OBaayHble BblMMCAEHUA N 0BNaYHble TEXHO-
NOTMK MUMetoT HeKkoTopble npobaembl. CneayeTt yKasaTth, UTO 61arofapa Noadepikke moaenem
pa3BepTbiBaHUA U 06CNYKMBAHMA 061aUYHBIX BbIMMCIEHUI U 061aYHbIX TEXHOIOTUI Npob6iembl
MOryT 6bITb MUHMMMU3UPOBAHbI WM YCTPaHEHbI, MOCKOMbKY AMHAMUYECKUE XapaKTepUCTUKU
06/1a4HbIX BbIYMCIEHUIA N 0BNAYHBIX TEXHOIOTUI BCEraa MOryT NoAAepKnBaTh Nosb3oBaTesen.

Kniouesble cnoBa: 06/1a4Hble BbluMCAeHUSA; 06nayHble TEXHONOMMWU; MOAENM pa3BepTbiBa-
HUA; CepPBUCHbIE MOAENM; AaHHble; MeAnadaHHble; XpaHuauuie Azure.
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