industrial intemet
CONSORTIUM

Wwwi.jiconsortium.org

LindpoBsi ABINMHNKM 415 MPOMMUCAOBOrO
3aCTOCYBaAHHA

BM3HauyeHHA, KOMepLiliHa LiHHICTb, aCNeKTN po3pobKK, CTaHAAPTHU Ta
NPUKAAAM BUKOPUCTAHHA

An Industrial Internet Consortium White Paper
Version 1.0

2020-02-18



s 6ina KHUra — npakTMYHKUI nocibHnK no Uudposum aginHmMkam (Digital Twins), sakui BKAtoYaE
BM3HAYEHHA, NepeBaru, apxiTeKTypu Ta HeobXxigHi ANnA CTBOPEHHA KOMMOHEHTW. Ha npuKknagax mu
MOKa*KemMo B3aEMO3B’A30K Mix cuctemamum Mpomucnosoro iHTepHeTy peuelt (Industrial Internet of

Things, 1l0T) Ta ix ABIMHMKOM.

Mu HaBegemo:

BM3HaYaNbHi XapaKTEePUCTUKN LMPPOBOTO ABIAHMKA;

3B"A3KN MiXK UMOPOBMMM ABIKHUKAMM NPU GOPMYBAHHI KOMMO3UTHUX CUCTEM;

ponb UMPPOBUX ABIMHUKIB Y KUTTEBOMY LMK 06’€EKTIB, BPaxoBYHUMN CUEHapil 3 undposnummn
ABIMHMKAaMM Ta 6e3 HUX, KOMePLiHY LiHHICTb ABINHUKIB,;

BHYTPILUHIO CTPYKTYPY UMPOBUX ABINHUKIB;

AEeTaNbHUIM ONUC Pi3SHUX MPOEKTHUX PilleHb;

OrNAL CTaHAAPTIB NO LMPPOBUM ABIMHMKAM, AKUMU MOXKHA KepyBaTMCA NiJ Yac po3pobKu;
NPUKNALM BUKOPUCTAHHA ULMGPOBUX ABIMHUKIB B Pi3HMX rany3ax MPOMMUCAOBOCTI.

Lis 6ina KHUra 6yae KOPUCHOK KepiBHMKaM NiANPUEMCTB, WO WYKaTb ePpeKkTUBHI 3acobu NiaBULLEHHA
epeKTUBHOCTI cUCTEMM, CUCTEMHUM apxiTekTopam 10T, Ta iHWKM 3auikaBneHnm ocobam 3aBAAKM:

BUCBIT/IEHHIO Ta OLiHLI CTAaHAAPTIB, NMPAKTUK Ta XapaKTEPUCTUK, WO HalMKpaLlle nigxoaatb Ans
KOMMIEKCHOTO pilleHHA npobaemu unmdpoBux ABIMHUKIB, Ta BUAINEHHIO NPOTrasvH B 3HAHHAX
Tam, ge ue noTpibHo;

BMCBIT/IEHHIO MOPAAKY PO3rOPTaHHA PilleHb Ta HACKPiI3HNX GYHKL,iN, AKI BKAOYAOTb CNOCO6M Ta
XapPaKTEPUCTUKN CTBOPEHHA LMPPOBUX ABINHUKIB.

BnaHayeHHs undpoBoro AsinHMKa no sepcii |IC

Undposuii agiiHNK — ue dopmanbHe umdpose npeacTaBAeHHA AEAKOTO aKTUBY, MPOLLECY YM CUCTEM,
wo ¢ikcye 03HaKM Ta NoBeAiHKY Lboro 06’eKTa, AKi nigxoaaTb Ana 38’aA3Ky, 36epiraHHsA, iHTepnpeTauii
4Yn 06pPOBKM Yy NEBHOMY KOHTEKCTI.

IHpopMmaLia LMPpoBOro ABiNHMKA BKAKOYAE, ane He 0OMeKYETbCA, KOMBIHALLIIO TaKMX KaTeropii:

$isnyHy moaenb Ta AaHi,
aHaNITUYHY MOoAenb Ta AaHi,
YaCcoBi apxiBM NapameTpiB,
TPaH3aKUilHI aaHi,

OCHOBHI AaHi,

Bi3yasibHi mogeni Ta
PO3pPaxyHKMU.

306pakeHHA Ha puc. 1 noKkasye 6aratorpaHHicTb UMpPOBOro ABilHUKA. [ani No TEKCTy BOHO
BMKOPUCTOBYETLCA ANA BiA06paXKeHHs unMbpoBoro ABiliHMKa.



Puc. 1 —3o6parkeHHA undppoBoro AgiNHMKa

3B’A3KN MiXK LMGPOBUMM ABIMHUKAMM B CMCTEMAX

PiBeHb abcTpakuii undpoBOro ABIMHWMKA 3aneXuTb Bif YMOB BUKOPWUCTAHHA, AN AKUX BiH
po3pobnsAeTbCA.

Okpemuli yugpposuli 08ilIHUK — Ue €ANHE Line, WO CTBOPKE LiHHICTb 6e3 noTpebu noganblioro
po36uTTA. Hanpuknag, KopobKa nepesay Ym ABUIYH LIAPOBOrO M/IMHA B LWWAXTi HA PiBHI MOHITOPUHTY
MOXKe PO3rnafaTUCA AK EAMHUN 00’eKT. 36ipKa AUCKPETHUX UMOPOBUX ABIMHUKIB ANA YTBOPEHHA
KOMMO3UTHOro UMPPOBOro ABiMHUKa (puUC. 2) NOKasaHa y BUIMALI BEPTUKANIbHOIO PO3LIMPEHHSA, WO
onucye 36inblEeHHA cKknagy Big, OANHMULI A0 MHOXMHWN CYyTHOCTEN.

CknadeHuli (komnozumruli) yugposuli 08ilIHUK — Lue KoOMbiHaLifa oKpemux umMdpoBUX ABIMHMKIB, WO
npeacTas/ine coboto 06’ eKT, AKNI CKNAAAETLCA 3 KiJIbKOX OKPEMMX KOMMOHEHTIB YM YacTUH. Komnosuuia
MOMK€e MPOXOANTU Ha Pi3HUX piBHAX. s NpuKAady, BAPOOHMYA KOMipKa — LLe CK/1agHe YTBOPEHHS, Ynit
unMbpOoBUIM ABIMHUK CKNAJAETLCA 3 LMPPOBUX ABINHMKIB MPUCTPOIB Y LN KOMipLi.
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Puc. 2 — YTBOpEHHA KOMNO3UTHOTO LMPPOBOro ABINHMKA



Y KOMNO3UTHOMY LUMPPOBOMY ABIMHMKY 3B'A3KM MiK enemeHTamu (puc. 3) MOXyTb byTu:

ieEpapxiyHUMU: TaK Camo, AK i X peanbHi aHanorn, Habip UMPPOBUX ABINHUKIB-KOMMOHEHTIB
06’eAHYETbCA B UMOPOBOro ABIMHWMKA YCTATKYBAHHA, KifibKa UMPPOBUX ABINHMKIB YCTaTKyBaHHA
CTAaHOBAATb UMPOBOro ABIMHUKA BUPOOHMYOI NiHii, a Habip unMdpPoBUX ABIMHUKIB BUPOOHUYMX NiHIN
MoKe 6yTu 3i6paHMin B UMPpOoBOro ABilMHMKA 3aBoAy i TaK Aani.

acoyiamusHUMU: MiX LMPPOBUMM ABIMHMKAMM, AK i MiXK iX peanbHMMKU NPOTOTUMNAMM, € acouiau,i.
Undposuii AgiltHMK razonpoBoay NoB’A3aHMA UMOPOBUMM ABIMHMKaMKU npoueciB BMA0OyBaHHA Ta
CNOXWBAHHA rasy.

00HOpaH208UMU (peer-to-peer): 3B’A3KM MiX PIBHOMPaBHUMM By3NamMM MOXKHA CroCTepirat B rpyni
061aaHAaHHA O4HAKOBOrO YM CXOXKOrO TUMIB, WO BUKOHYE TaKi K UM NoAibHi GyHKLi. 3aranbHUit epekT
BCbOro ob6nafHaHHA — Le NPOoCTO cyMa edekTiB, WO NPOAYKYTbCA KOXHUM efleMeHTOM Tpynu.
HanpuKknag, BiTpOBa eNeKkTpoOCTaHLUiA, Ae BiTporeHepatopu GopmMyoTb KOMMO3UTHUI LNPPOBMIA
ABIMHWK BITPOBOI TYypOiHMN.

lepapxi4Ha KoMNo3MLLA AcouiaTUBHA KOMMO3ULLIA OpaHopaHroBa KOMMosuuia
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Puc. 3 — BigHOWeEHHA MiXK umdpoBrmMK ABIMHMKaMM Y 36ipLi

LindpoBun ABIMHWUK B XKUTTEBOMY LIMKAI 06 €EKTY

3a3Buyait iHbopmauis Npo o6’eKT po3kMAaHa No H6araTbom iHGOpMaLiIMHMM pecypcam (puc. 4), aki
CTBOpPEHI Ta NiATPUMYIOTbCA PiISHMMMK OpraHisauiamu. Lle npnssognTb 40 pyiHYBaHHA iHGOpPMaLLIMHOIO
NMOTOKY BMPOAOBK XUTTEBOTO LIMKAY 06’EKTY Yepes Te, Wwo iHGopMaL,ifHi pecypcy MOXKYTb HEKOPEKTHO
obmiHoBaTUCA AaHMMK. [eaka iHpopmauia moxe aybatoBatnuca abo micTUTM NpoTUpPIYYA, a AeAKa —
B3arani 6yTu BiACYTHbOW. Y pe3ynbTaTi Ha NOWYyK NOoTPibHOT iHbopmauii, npuseaeHHA ii y NOTPiOHMI
BUIMNAL Ta CTBOPEHHA B HilA CEMaHTMYHUX 3B’A3KIB BUTPavaeTbca 6arato 4vacy. binbw Toro, ue moxe
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npu3BecTn A0 KOHMAIKTIB B oNepaTMBHIM iHpopMaL,ii Ta MOCnpUATU NPUAHATTIO HeePEeKTUBHUX pilleHb.
Kpim Toro, okpemi iHbopmaL,inHi 6aHKM NepeLlKoaKatoTb BNPOBaAMKEHHIO NepeaoBuX METO/IB, TaKUX
AK pO3WMpeHa aHaNiTMKA Ta WTYYHUN iHTENeKT, AKi noTpebyioTb A0CTYNy A0 BENUKMX 00’emis

iHbopMmaLii.

Mpuknagn Mo AuBOCTI
BMKOPUCTAHHA (o3HakM Ta noeegiHKa)

CeHcopy Temnepatypu,

TUCRY, LWIBUAKOCT
ExcnayaTauiiHi gaui
EkcnnyaTtauis Lo ;
ApxiBHi AaHi yacoBMX pAfis
Mogeni onTumisauii

BUpoGHULTBA

CeHcopu Temnepatypy,
Bibpauji, weunakocTi

—y OﬁmVFOBVBaHHH LaHi no o6cayroeyBaHHIO
MpOrHOCTAYHI Mo e N
Mogeni PLM, CAD

CeHCopy HanpyHeHHs,

\ TeMNepaTypH, WBUAKOCT
beane I{a/KepVBaHHH JlaHbl Ta 3anucK ornaay

3anucu cepTudikauji

VR, AR mogeni

Puc. 4 — EkcnayaTauia 6e3 undposux ABiHUKIB

LUundposi ABiliHMKK gonomaratoTb BopaTuca 3 Npobiemoto okpemux iHdopmauiiHMxX cxoBul (puc. 5).
LUndpoBuii ABIMHMK BUCTYMAE AK NPOKCI, WO LEeHTpanisoBaHO 36Mpae AaHi Npo KOXKHWUIM 06’eKT, a NOTim
yepes iHTerpauinHi iHTepdencn (Hanp., Application Programming Interfaces, API) pobuTb A0CTYyNHOO
yto iHnbopmauito pisHUM chepam bisHecy B 3as1eXKHOCTI Bif, ix cneundiyHmMx 3acTocyBaHb. Lle nokpaluye
npouec NPUNHATTA pilleHb 3aBAAKM 3arajlbHOMYy PO3YMiHHIO POoH0OYOro CTaHy Ta 3HWMKYE 3arajbHy
BAPTICTb }KMUTTEBOTO LMKY eKCnyaTaLii Ta 06cnyroByBaHHA 3aBoAy.

Moxnusocti Mpuknagn
(03HakM Ta noBefiHKa) BWHOPUCTAHHA

/ ExcnayaTtauin

> O6cnyroeyeaHHA

... @iznyHi mogeni
Auanitmudi mogeni
CeHcopu .. ApXiBM Ta 4acoBi pAM
[Jaui npo Tpax3aruii
OcHOBHI AaHi
BisyansHi mopgeni

' Bbesneka/KepyBaHHsA

Puc. 5 — Ekcnnyarauis i3 umdppoBumM ABiHUKaMu



Ocb npuknag (puc. 6), Ak uMdpoBMn ABIMHUK PO3BMBAETLCA BMPOAOBNK KUTTEBOrO LMKAY 00’EKTY,
HaBiTb 332 MeXamu opraHisauii. Y BUpobHUYNX cucTeMax BUPOOHMK MOXKe A0AaTU HOBUIA TUM NPOAYKTIB
A0 KaTtanory tmnis. CnoxuBay obupae TMNM NPoAYKTiB, AKi BiH XOTiB 6M 3amMOBWUTM, 3 KaTasory, Ta
pO3MilLye 3amoBneHHA. [TPOAYKT BUFOTOBAAETLCA Ta AO0CTABAAETbCA A0 CMOXMBava. TMM 4acom
CMNOXMBAY MOXe 3aCTOCYBaTU Pi3Hi IHCTPYMEHTU ANA iHXEHEepHOro Ta BipTya/bHOro BBEAEHHA B
eKcnayaTauito, Wwob HanawTyBaTM NPOAYKT, BUSHAYMTU MOro NapameTpu Ta NOANBUTUCb HA B3AEMOA,0
3 iHWKWMM NpoayKTaMM Ha CBOEMY 3aBogi. Koin peanbHUM NPOAYKT AOCTABAAETLCA A0 CNOXKMBAYa, BiH
MOHTYETbCA, HANALWITOBYETbCA i 3aMyCKAETbCA B eKcnayaTtayito. ig Yyac ekcnayartauii NpoayKT moxe
notpebysaTtu pi3Horo obcnyrosyBaHHA. IHpopmalis, oTpMmaHa nig vac o6cnyrosyBaHHA, MoXKe Hagani
BMKOPUCTOBYBATUCA CMOMXKMBAYEM AN1A YTOYHEHHA MOrO HACTYMHMUX 3aMOB/iEHb. BUPOOHUK MoKe ByTn
noiHpopmoBaHM NpPO BUABMAEHI Yy NPOAYKTI npobnemu Ta BUKOPUCTATM Le [AA NOAANbLIOrO
NOKpPAaLLLEHHA AKOCTI CBOEI NpoayKuii.

BupobHuk Cno»usau
Po3pobKa Bupo6HULTBO Monras / Excnnyatauia /
IHTerpawisa o6 cnyroeyBaHHA
i A —
(][]

MoTo4Hi AaHi
| KOHTEHCT cucTemm | KOHTEKCT cucTemu
Ex3emnnap npoayxTy ‘ Ex3emnaap npoayxry | Exzemnnap npoaykry
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DiznuHUA CBIT
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Qi3anuHKUiA NnpuUcTpin Cuctema Cucrema

Puc. 6 — Undposuii ABIMHMK 3MEHLLYE PO3MIP iIHPOPMALLIMHNUX CXOBULL,

Len npoctmin npuknag nokasye iHGOPMALIMHMIA NOTIK 4Yepe3 rpPaHULID MiXK BUPOOHMKOM Ta
cnokmBayem. Ha cborogHi ue noTik y 3HauHilM Mipi nopyweHnii. Hanpuknag, y Komnarii MoxKyTb 6yTn
Pi3Hi iIHCTpYMeHTU ana Bnbopy, HanawTyBaHHA Ta BipTya/IbHOro BBEAEHHA B eKCMN/yaTaLlito, WO He AyKe
[0bpe B3aEMOi0Tb MiXK COBOI0 Ta He MOXKYTb 0OMiHIOBaTUCA iHPopMmaLieto. OnepaTnsBHa iHpopmaLlia
LLOoA0 NPOAYKTY MoXe 0bpobnsTuca B Moro nporpamMHomMy 3abesneyeHHi; AaHi Nnpo ob6cayroByBaHHA
3bepiratoTbea y BignosiaHMx 6a3ax AaHUX Ta BiadineHi Bifg npouecy Bubopy NpoayKty. HasiTb sKLLO
iCHYE LOMOBAEHICTb NPO HAZAHHA YACTKOBOI OonepaTMBHOI iHPpopMaLii Ta AaHUX NPO 0H6CAYroByBaHHA



BMPOOHMKY, BOHa BCe OAHO poO3KMZaHa no 6asax AaHUX Ta creuianisoBaHOMY NPOrpPaMmHOMY
3abe3neyeHHi. Ii cknaaHo BYacHO, Aelweso Ta 6e3 BTpaT 3ibpaTh 40 Kynw.

Undposuin AgiiHMK ob6’ekta — ue 3acib6 goctyny Ao iHbopmauii Npo XKUTTEBUN LUKA Ta EANHUMN
iHTepdenc Ao Hei. LindpoBi ABIMHUKM MOXKYTb BYTU CTBOPEHI ANA ByAb-AKOi CYTHOCTI, AKa LiIKaBUTb
nignpUeEMCTBO. Y HaBeaeHOMY NPUKAaAi BUPOOHMK MOKe BU3HAYUTK cobi LM poBi ABIMHUKKN NS TUNIB
NpPoAyKLUji, BKAIOUYMBLUM A0 HWUX BCHO BignoBiAHY iHPOPMaLiO, TaKy K aHanNi3 PUHKIB, KpPeCneHHsA
aBTOMATM30BAHOrO MPOEKTYBAHHA, AOKYMEHTALIO Ta BiAOMOCTI NPo NPOAYKTUBHICTb, OTPUMaHI Bij,
KOpUCTyBayiB. BUpOBHMK MOXKe TaKOXK CTBOPUTH LMPOBOro ABiMHMKA A5 CBOEI NpoAyKLii Ta 36epiratn
BMPOOHMYY Ta cepBiCcHY iHPOpMaLiO, OTPUMaHy Big, KOpPWUCTyBadiB, nNpAMo B Hbomy. Le pae
BUPOOHUKOBI EAMHNI iHTepdelic Ana AocTyny Ao BCiei iHbopmauii Npo TMN NPoAyKTY Ta Cam NPOAYKT,
LLLO MOMKe MaTU LiHHICTb AN1A Ki/IbKOX KOMNaHin BogHo4dac. OgHa CyTHICTb MOXKe MaTu KisibKa unudpoBmux
ABIMHUKIB, TaK AK KOHTEKCT MOXe BigpisHATUCA N iIHPOPMaLLiA BUKOPUCTOBYETLCA NO-PiSHOMY.

Mix umdpoBMMM ABIMHUKAMM Pi3HMX CYTHOCTEN, K | B peaNbHOMY CBITi, iCHYIOTb CEMAHTUYHI 3B’A3KW.
HexTyBaHHA HUMW NepeTBOPUTbL NO30aBAEHUI 3B'A3KIB ABIMHMK Ha BaHK AaHWX camoro cebe. Tak fAK
iHpOpMaLLiA HagX0AMUTb 3 Pi3HUX AXKEpPes, B Pi3HUIM Yac Ta B pPisHMX dopmaTax, BCTAHOBNEHHA TaKUX
3B’A13KiB aBTOMAaTUYHO CTa€ OZHUM 3 HaMBINbLIMX BUKIMKIB NpY po3pobLi LnppoBuxX ABiMHUKIB.

3aBaAKM 3abe3neyeHH0 €AMHOI TOYKM BxoAy iHPoOpMaLii KUTTEBOrO LMKAY CyTHOCTEW, Ta
3abe3neyeHH!o 38’A3KiB iHbopMalLiii B cepeamHi ogHOro umudpoBoro ABiMHMKa Ta MidK Pi3HUMMU, MOXKHA
pocartn 6aratbox nepesar. Hanpuknaa:

Llndposi ABIMHMKM MOXKYTb CNYryBaTM OCHOB0K A5 3aCTOCYBaHb PO3LUIMPEHOT aHaNITUKM Ta WTYYHOTO
iHTENEeKTYy, AKi BMKOPUCTOBYBATMMYTb Ta 36aravyyBaTMMyTb KOHTEHT UMPPOBOro ABIMHWMKA. Y AKOCTI
anbTepPHATMBM, PO3LUMPEHA AaHANITUKA Ta 3aCTOCYBAHHA LUTYYHOrO iHTENEKTY MOXYTb BYTU YaCTUHOO
undpPOBOro ABiMHUKA, NepeTBOPHOOYM MOro HA IHTENEKTYaNbHUI CaMOAOCTaTHIN 06’ €eKT.

He 3aBXAM MOXXHa BUMIPATU KOMKHUN BaxkKAuBUK Pis4HMI napameTp. LUudposi ABIMHUKKM 3a
aonomoroto BOyAoBaHUX i3UYHMX MOLENer MOMKHA BUKOPUCTATM A/1IA CTBOPEHHA BMCOKOTOYHMX
npoz2pamHux 0am4yukie abo 8ipmyasbHUX CEHCOpi8, Ta BUKOPWUCTOBYBATM iX AK 3aMiHy ¢i3n4HMM
BMMIPIOBAaHHAM. BMKOPUCTOBYOUM UNPPOBI  ABIMHWMKKM, A0 NiAKOHTPONLHOTO MNPOLECY MOXKHA
3aCTOCYBaTW PO3LIMPEHY AHANITUKY Ta NPOBECTU CMMynAuito, Wwob nepenbaymtn MOro NoOBeAiHKY y
ManbyTHbOMY.

MOTOYHI BUMIpIOBAHHA TEXHONOTIYHMX NAPaMETPiB aKTUBY, OTPUMAHI BiZ AATYMKIB, HEe 3a84OU MOYHI
yepes MOXK/AUBI NONOMKM abo apelrid xapakTepucTuK. Koim aHOMania B NOKasHMKax BUHMKAE Yyepes
BiAMOBY [AaTuMKa, a He 4yepe3 onepalinHy HecrnpasBHICTb ¢i3MYHOrO aKTUBY, PeakKLia Ha aBapinHy
CUTYaLil0 HEe MAa€E NPU3BECTM A0 HenoTPibHOro BUMKHeHHA. Di3nuyHi moaeni Ta undpoBuin ABIMHUK
MOKHa BUKOPUCTATU ANA Y3roAKEHHA AAaHUX, W06 NiABULLNTY AKICTb BUMipIOBAHb Ta BNEBHUTUCA B iX
icTMHHOCTI. Hanpuknaga, B uMdpoBOMy ABIMHUKOBI €N1EKTPOCTaHLIi NPOCTUIN TeNN0-MacoBui HanaHc B
KOHTYpPi AONOMOXKe y3roanTn AaHi Ta po3ni3HaTU MOXIUBY BiAMOBY AaTUMKa.

Lndposi ABIMHWUKKN noae2wyroms crinbHy po3pobKy Ha BCix eTanax XUTTEBOTO LMKAy. Lle ckopouye yac,
BMTPAYEHWUI HA NOLUYK Ta €KCMOPT-iMNOPT iHGOPMaLLii B iIHCTPYMEHTH, 3a4iAHi B pi3HMX 3a434ax.



LUndposi ABIMHMKM MOXKYTb BMpillyBaTW eKcnyaTauiiHi npobiemn Ta npobnemn obcnyroByBaHHS,
W06 iHaKwe moran 6 Nnpu3BecTn 40 BaPTICHMUX NPOCTOIB.

Undposi ABiiHUKM MoKpawytome AKicms, Tak AK 6araTo NOMUIOK y BUPOOHULTBI BUHUKAIOTbL Yepes
HeA0CTOBIPHY YM 3ani3Hiny iHpopmalito.

LUndpoBux ABIMHUKIB MOXKHaA 3p0bUTM AOCTYNHUMKU ana byab-Koro, byab-ae i B 6yab-akuin yac. O6miH
[O0CBIiAOM NO BCbOMY CBITi 3abe3nedvye winogobose 06CNyroByBaHHA Ta LWBWAKE pearyBaHHA npwu
MaKCMManbHOMY 3a/ly4YeHHi eKkcnepTiB. Y BMMaAKy, KOAW ANA BNPOBaAKEHHA NOTPIOHI onepauii 3a
MiCLLEM, MOXHA 3a/1y4aTU MICLLEBUX iHXEHEpIB i3 BiaAaNeHO0 NiIATPUMKOIO eKCrnepTiB.

OTKe, UMPpoBi ABIMHUKM HaAAOTb CUCTEMATUYHY METOAO/IOFit0, TEXHONOFIIO Ta IHCTPYMEHTU ANnA
npeacTaBAeHHA CKNagHUX Gi3MYHUX Ta NOFIYHUX cepenoBuLL Ta 3abe3neyyoTb epeKTUBHI MOHITOPUHT,
AiarHOCTUKY, NPOrHO3yBaHHA Ta NPONMUCYBaHHA Aild Gi3UUYHMX Ta NOTIYHUX 06’ EKTIB.

Po3pobKa LundpoBoro ABiMHMKa

[na Toro, wob npeacTaBnATM 06’€KTU peanbHOro CBITy B AMHAMILi, eK3emMNnaapu uMdpPoBOro ABifHMKa
NOBUHHI ByTN 3’€eaHaHi 3 IXHIMM PISUYHUMKM OpUriHaNamMK, IHKONIM B PEXKUMI peanibHOro vacy, AnA
36MpaHHA Ta yNnopALKYBAaHHA AaHWUX BiANOBigHMX 06’ €KTIB peanbHOro CBiTy. [JNA aHani3y uMx SaHUX Y
unbpoBoMy ABIMHMKY MatoTb OYyTM pPO3PaxyHKOBI Ta aHANiTMYHI mopgeni, wob onucysaTy,
AiarHoCTyBaTM, MPOrHO3yBaTW Ta CMMYJIOBATM CTaHW Ta MOBEAiHKY peanbHUX O6’€KTiB i cucTem.
BUCHOBKM, OTPMMaHIi B pe3ynbTaTi TAKOro aHasi3y, MOXKyTb 6yTW NOEAHaHI i3 Bi3Hec-N10riKo Ta Linamm
ANnA onTumisauii BMpobHMunx npouecis. LLLob wboro gocartn, po3pobka unmpposoro AgBiMHMKA NOBUHHA
BK/IIOYATM CepBiCHI iHTepdencn ana iHTeNneKTyasbHMX NPOMMCAOBUX 3aCTOCYBaHb AAA AOCTyny A0
OAHUX Ta aHaNITUYHUX BUCHOBKIB.

Lndposuin aBiMHUK cknagaeTbea (puc. 7) i3 gaHMX i po3paxyHKoBux mogenen (TyT i gani — npocto
«Mmogenen») Ta cepsicHUx iHTepdelicie. Tak camo, AK 06’€eKTHO-OpPiEHTOBaHA MOBa NPOrpPaMyBaHHA MAE
AaHi, meToau Ta iHTepdeicu.

JlaHi: undpoBUNA ABIMHUK MOBUMHEH MICTUTM AaHi NPO CBOK (i3nYHY KOMilo, TaK AK BOHWU MNOTPIOHI
Mmogensam, wob BigobpasnTn Ta OLIHUTK CTaHM i NoBeAiHKY 06’eKTa. Y 6araTbox BMNagKax AaHi MOXYTb
cKnagatuca 3 iHpopmalii Npo Becb MKUTTEBUI LUK peanbHOro o6’ekta. Y BUNaaKy yCTaTKYBaHHSA — Le
AaHi eTany npoekTyBaHHA (cneuundikauii, mogeni NPoeKTyBaHHA, BUPOOHUYI MpoLecn Ta TEXHiYHi
XapaKTepPUCTMKHK), eTany BUPOOHMUTBA (4aHi Npo npauiBHMKIB, BUPOOHUYe 061agHAaHHA, maTepiaim Ta
AeTani, metoaM BMPOOHMUTBA Ta AaHi MPO KOHTPO/Ab SKOCTi), eTany eKkcnayaTtauii (gaHi npo
BCTAHOB/IEHHSA Ta KOHirypaLito, NOTOYHI Ta apXxiBHi CTaHM i NapameTpw, BigMiTKM Npo 06CyroByBaHHA)
Ta HaBiTb A@Hi Npo npoueaypy yTuAisauii. TaKoX MOXKYTb MiCTUTUCA AaHi KOMEPLIMHOro XxapakTepy, TaKi
AK 3aN1CKU TPaH3aKL,i ToLwO.



 Bisyanisaui

I'Ipeg;q_ame_uluﬂ ﬂlla THOCTUKa

lNpoueaypu
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Toay, MawmnHum,
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OaHi, KoHdirypauii,
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obcnyrosysaHHa

3anucK TpaH3aKLUin l [onosHeHa peanbHicTb

CTaTMCTMYHI, MalLUHHE
HaBYaHHA / WTYYHUA
iHTENeHxT ...

Bisyanizauia

Puc. 7 — Cknagosi umdpoBoro ABiMHMKA

Modeni: pna BigobpaxKeHHs, PO3yMiHHA Ta NPOrHo3yBaHHS POOOYMX CTAHIB i NOBEeAIHKMN ABIMHUKIB
uMPpoBa Konis NOBUHHA BKAOYATK B cebe po3paxyHKOBi abo aHaNiTUYHI mogdeni, a Takox moaeni, Aki
BUKOPUCTOBYIOTbCA AN NPU3HAYEHHA AilA, 3aCHOBaHWUX Ha Bi3Hec-noriui Ta uinax BignosigHoro o6’ekta
disnyHoro ceity. TaKi mogeni MoxKyTb BKAOYATM MOAENi Ha OCHOBI i3MKM UM Ximii, iHKeHepHi UK
iMmiTauiMHi moaeni, moaeni AaHUX Ha OCHOBI CTAaTUCTUKK, MALLMHHOTO HAaBYaHHA Ta LUTYYHOrO iIHTENEKTY.
[na ponomorn NguHI Y PO3yMiHHI MOTOYHUX POHOUMX CTaHIB Ta NOBEAiIHKM 06’ EKTY TaKOXK MOXKYTb
6yTM NpocTOpOBi MoAei | MoAeni 3 efleMmeHTamMn AO0NOBHEHOT peasibHOCTi.

Cepsicu (iHmepdgelicu): ana nocTyny A0 CBOIX AaHUX Ta BUKOPUCTAHHA CBOIX MOMK/IMBOCTEN LMPPOBUIA
ABIMHWMK MA€E MicTUTK Habip cepBicHUX iHTepdelciB ANA NPOMMUCIOBUX 3aCTOCYHKIB UM iHWMX ABIAHUKIB.

Xoua popma i 3MicT 06’€KTiB peanbHOro CBIiTYy Ay*Ke BiApi3HAITLCA, MOBUHHI iCHYBaTU BUCOKOPiBHEBI
iHBAPIAHTHI KOHCTPYKL,i 3 AEAKMMM CMIIbHUMM AN1A KOXHOIo LMdppoBOro ABiMHMKa aTpubyTamm AaHmx
Ta mogenem, Wwob A0 HUX MOKHa By10 0OAHOMAHITHO 3BEPTATUCS Ta BUKIMKATH iX.

MorHa 6yayBatv uMdpoBMX ABIMHWUKIB BiANOBIAHO A0 TUMIB X peanbHUX aHanoris (puc. 8).
EKsemnasapu cTBOPHOIOTLCSA HA OCHOBI Wab/IoHIB iX TMNIB Yy BiANOBIAHOCTI A0 KOHIrypauii cepeagosmua.
Tak camMo MOyKHa BCTAHOBWUTM NOTiYHI 3B"A3KN MiXK €K3eMNASPaMM 3aNEXKHO Big, iX TUMIB.



MNpomucnosi
3aCTOCYHKMU W

ABiIVHUKIB

I AP undppoBux

LUndposi

OBIHUKM

Puc. 8 — Llndposi aBiMHNKM NOEAHYIOTb PO3p06KY Ta BUKOPUCTAHHA

TexHiYHi acneKkT unudpPoBOro ABiNHMKA

[JesnkKi TexHiuHi acnekTn undpoBoro ABiMHKUKA, WO ByayTb NoACHeHi gani, 306paKeHi Ha puc .9.

S

IHbopmaLiiHe

2
MoentoBaHHA \?/\

IHbopMmaLiriHe
HarnoBHEHHA

v

besneka

¢ P
B3aemoais MHXpOHsaLyA
iHbopmavyji

S

PozropTaHHAa

!

) API
i

Puc. 9 — TexHiuHi acnekTn LnppoBOro AgiMHUKA
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IHgpopmauiliHe modenosaHHA. OCHOBHWI enemeHT UMPPOBOro ABiMHWKA — Ue iHpopmalisf, fAKa
CTOCYETbCA Pi3HMX €TaniB }XUTTEBOIO LMKAY CYTHOCTI. TyT MatoTb BYTU NPUIMHATI PAL KNOYOBUX pilleHb.
Hanpuknag:

MeTa-moaenb UundpoBMX [ABIMHUKIB, AKAa OMNWUCYE Pi3HI BHYTPiWIHI Mmoaeni Ana pisHUX
3acTOCYBaHb;

MEeXaHi3MM CTPYKTYPYBaHHA Ta MOAYNbHOCTI BMIiCTY UMPOBUX ABIMHMKIB, @ TAKOXK PO3LLIMPEHHA
BMICTY, KOZIN BNPOAOBXK XKUTTEBOIO LUMKAY 06’EKTY CTalOTb AOCTYNHUMM HOBI BUAM iHPpopMaLii
NpPO HLOTO;

CTAaHA4APTW, AKI MatoTb OYyTM NMPUNHATUMUM ANA BM3HAYEHHA CTPYKTYPU i BMICTY UMpPOBUMX
ABINHUKIB, WOO nonerwntn o6MiH aHUMM MiXK KOMNaHIsMH;

MeXaHi3mMu AnAa cniBctaBAeHHs iCHYH4OI iHGopMaLLii 3 TaKMMUM CTaHAAPTaMU;

MeXaHi3MU MOoJeNtoBaHHA BigHOWEHb MiXK iHPopmaLljieio B cepeanHi oAHOro UMPpPOBOro
ABiMHMKa Ta

3acobu moaentoBaHHA Pi3HUX 36ipOK LMPPOBUX ABIAHUKIB.

IHgpopmauiliHe HanosHeHHA. IHpopmaLia aAna uudpoBUX ABIMHUKIB HAAXOAUTL 3 Pi3HUX Axepen. [eskKi
MOXYTb MICTUTUCA B CEPEeANHI CaMUX ABINHUKIB. HanpuKknag, AKLLO 3aCTOCYHOK PO3LIMPEHOT aHANITUKN
BMKOPUCTOBYE BMICT LMGPOBOro ABiIMHWKA fAK CBIW BXif, TO 3aCTOCYHOK MoOe nuvwe 36epiratu
pe3ynbTaTW aHani3y B LUbOMY ABIMHWUKY. Y BiAHOWEHHI A0 iIHGOPMALIMHOrO HANOBHEHHA LUPPOBUX
OBIMHWKIB 3aneXXHo Big, Axxepen iHpopmauii matoTb OyTM NPUIAHATI Pi3HI NPUHUMNOBI PilLEHHA,
MexaHi3mun ana:

HanoBHEHHA iHGopPMaL,ii 3 Pi3HUX AKepen, TaKMUX AK NPUCTPOI, 3aCTOCYHKM, 6a3n JAaHUX UM iHLWI
uMPpoBi ABINHUKN;

KonitoBaHHA iHPpopmaLii B UMPPOBI ABIMHUKM UM MOCUNAHHA Ha Hei YM KombiHauia uux ain no
3anuTy;

KelyBaHHA iHpopMmaLii Ta

HanoBHeHHA iHpopmaLii OoH-nalH Ta od-naH (Hanpuknag, ANA MNOCTIMHOTO MOHITOPUHIY
peanbHUX 06’€EKTIB YN aBTOHOMHUX CUMYALIAHWUX TECTIB).

CuHxpoHizauia iHgpopmayii. TyT Taki MipKyBaHHA:

3acobu cuMHXpoHi3auii iHbopMmaLii MiXK LUMPPOBMM ABIMHMKOM Ta BiAMOBIAHMMMK AXKepenamu
iHbopmaLii B 060X HanpAMKax — Bif, AXKepesn A0 ABiMHWKA | HaBNaKK;

MeXaHi3MM CUHXPOHI3aLii iHpopmau,ii Mixk baratbMa UMPPOBUMM ABIMHUKAMU, AKI € YaCTUHAMM
Pi3HWUX CKNaaeHux Gopm;

NoNiTUKM (Taki AK 6e3neKa Ta YacToTa CMHXPOHI3aLii) BUKOHaHHA CUHXPOHi3aLii Ta

CTaHAAPTM | 3acobu 3abesnedyeHHs CYMICHOCTI UMPPOBMX ABIMHMKIB Ta iX iHPopmaLiHUX
Axkepen ona nonerweHHA CMHXPOHI3aLLii.

API: UndpoBi ABIMHMKM B3aEMOAIOTb 3 iHWWMMW KOMNOHEHTaMW. [N nonerweHHA B3aEMOAiT MatoTb
6yTW pi3Hi NporpamHi iHTepdencu (API1). MoTpibHi iHTepdelicu:
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WO niaxogATb A0 Pi3HUX TUNIB 3aCTOCYHKIB (TakMX AK Nporpamuv pns MOAENtoBaHHA B
peasbHOMY 4aci, aHaNiTU4YHi 3aCTOCYHKM Ta 3aCTOCYHKM 3i LWTYYHUM iHTENeKToM), fKi
BUKOPUCTOBYIOTb Ta HAaMOBHIOOTb BMICT LMpPOBOro ABiMHWUKa;

ANA B3aEMOZAIT 3 iIHWNUMM UMPPOBUMU ABIMHUKAMM, MOXKINBO HaBITb MiX NOCTa4yaibHUKaMU;
AN B3aEMOZT i3 BiANOBIAHOW CYTHICTIO ANA noserweHHaA 36opy iHbopmalji Ta KepyBaHHS Heto
Ta

ANA B3aemodii 3 iHWKUMK iHGOpMaLIMHUMM AXKepenamu ana 36arayeHHA Ta CUMHXPOHi3auii
BMICTY UMPPOBUX ABiNHUKIB.

Mo BifHOWEHHIO AOCTYNY A0 iHpopMaLil TAaKOX NOBUHHI BYTU NPUNHATI NPUHUMNOBI PilEHHS, TaKi AK:

MexaHiamn aBToHOMHoOro (offline) moctyny go iHdopmauii (Hanpuknag, y ¢opmi dannis 3
pisHumn popmatamm);

MexaHi3mu goctyny o iHbopmalii B pexxumi oHnarH (Hanpuknag, y popmi RESTful API);
MexaHi3mu noTokoBoro abo nopuinHoro obmiHy iHbopmauieto;

APl nonsa B3aemogii Ha PiIBHAX XMAPHUX CEPBICiB, TPaHUYHUX MPUCTPOIB Ta Npunagis (Hanp.,
XMapa-xmapa, NpUCTpii-xmapa Ta Xmapa-npucTpin) Ta

CraHgapTv iHTepdencis gna NoNerweHHA B3aEMOZi MiX NOCTavyabHUKaMMU.

387A30K € KN04YOBMM PaKTOPOM B3aEMOAIT MiXK LMPPOBUMM ABIMHUKAMU. Pi3Hi KNHOYOBI pillEHHA MalOTb
cTocyBaTtucA i 38’A3Ky. Hanpuknag;:

MexaHi3amu yHiKanbHoI iaeHTUIKaL|iT ABiliHMKa Ta NOB’A3aHOT 3 HUM CYTHOCTi A5 BCTAHOBJIEHHS
3B’A3KY MiXK HUMU;

MexaHi3mMmn aBTOMaTMUYHOIO BUABJIEHHS 6A30BOi CYTHOCTI Yy MepeXKi ANA BCTAHOBNEHHA 3B’A3KY 3
Moro uMPpPoBUM ABIMHUKOM;

MexaHi3m BUSIBNEHHA iHLWUX LMPOBUX ABINHUKIB ANA BCTAHOB/IEHHS 3B'A3KY MiXX HUMW Ta
CtaHpapTu 3B’A3KY 415 NoAerweHHA B3aEMOAIT MiXK nocTayasibHMKamMmum

Po3zzopmaHHA. Llndposi ABIMHUKM MOXKYTb ByTM po3ropHyTi byab-Ae Big rpaHUYHOrO NPUCTPOD A0
XMapWu, 3a/71eXKHO BiJ, BUMOT 3aCTOCyBaHHA. BMbip, AK npaBuno, 6a3yetbca Ha Takux GpakTopax, AK:

Bumoru oo 3aTpumKu Ta vacy Biaryky;

B3aemogif Ta iHTerpauia 3 iHWumMmu cuctemamu;
Bumoru oo KepyBaHHA Ta

BuMmoru oo cKnagHoCTi Ta NPOAYKTUBHOCTI aHaNITUKK.

Onsa po3ropTaHHA UMPPOBUX ABiIMHUKIB NOTPIOHI ByayTb mexaHi3mu, siKi:

PosropTtatoTb BMICT UMPPOBOro ABIMHWKA Yy MEBHOMY Micli, AK-TO NPUCTPin 0T, rpaHUYHNIA
NPUCTPI YN XMapHe cepefoBULLE;

BuasnaoTb oKpemi UMPpPOBI ABIMHMKKM, po3noaineHi no pisHMX micuAax, wob ob’egHaTn ix y
CTPYKTYPY KOMNO3UTHOTO LUMPPOBOro ABINHUKA;

NiaTpnumytoTb NoAIMOPOHUX LMPPOBUX ABIMHMKIB, WO 03HAYAE, WO UNPPOBUIA ABIMHUK MOXKe
6yTN PO3ropHYTO Yy PisHUX popMaTax Ha PiISHUX MICLAX PO3rOPTAHHS.
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OanH eKk3emnasap UMPPOBOro ABIMHWMKA NOBMHEH PO3rNAZaTMCA AK Mactep-Konia (puc. 10) 3 i
OCHOBHMMW MOZAENAMM, OCHOBHUMM AAHUMW Ta BiAMNOBIAHUMM BU3HAUYEHHAMM, AKi 36epiratoTbcA B
peno3uTopii. IHWi ek3emnaAapyn MoXyTb ByTW afanToBaHi ANA Pi3HMX BUKOpUCTaHb. Hanpuknag, ansa
notpeb moaentoBaHHA BUKOPUCTOBYIOTbCA aBTOHOMHI (offline) eksemnnsapu, a ana BigaaneHoro
MOHITOPUHIY — OHNAWH-eK3emnasapu. B ocTaHHboMy Bunaaky iHdopmauia 6yae oHOBAKOBATUCA
NocCTiMHO, BiAOMBAOYM MOTOYHUIM CTaH peanbHOro 06’ekTy. IHKOAM LMPPOBUIN ABIMHUK MOXKe ByTu
PO3ropHYyTUI Nopag 3 GisMYHUM eK3eMnAapom, Wob rapaHTyBaT WBUAKUIN 3BOPOTHUI 3B'A30K Big,
aKTMBY 151 MiCLLEBOTO MOHITOPUHIY YK 3abe3neyeHHA aHaNi3y akTMBY B 6/1M3bKOMY A0 PeanbHOro Yaci.

PeanbHuid ABIMHMK  Lindposui ABIAHMK

_ KomaHpau
<=
=

Oani

YcTaThyBaHHA Micueswui

~ Online

KomaHau

BioaaneHui
MOHITOPWHT

OcHoBHI Mogeni

%y

~ Offline

Cumynauia
TecTyBaHHA

[aHi
(o

Bci paHi

MOHITOPUHT Ta

onTHUMi3aLi I

IHWIi paHi

Mopgento-
BaHHA

©
-

Micuesa rpaHmuA My6niuHi/npusaTHi XMapu

Puc. 10 — Mogenb po3ropTaHHA LMPPOBUX ABINHUKIB

be3neka: Bzaemogia uMPpoBUX ABIMHUKIB 3 PISHUMKU CYTHOCTAMM 3aCHOBAHA Ha Pi3HUX MipPKYBaHHAX
woao 6e3nekn. Mo BiAHOWEHHIO A0 PO3rOPTAHHA UMPPOBUX ABIMHMKIB NOTPIOHO NPUUHATU pAas
KNOYOBMX pileHb. Hanpuknag:

MexaHiamu pans  3abesneyeHHs [A0CTyNy A0 BMICTY OKpemoro uudpoBoro ABiMHMKA,
HanpuKnag, 3a 40NOMOrolo KOHTPOJIKO AOCTYNY HA OCHOBI POALOBOI MoAenNi;

MexaHizamn gna 3abesnedyeHHs AOCTyNy A0 OKpemux umdpoBMX ABIMHMKIB, WO HaAalTbCA
Pi3HMMM NocTaYasbHUKaMU, Y CKNadi 36ipHUX LMDPOBUX ABINHUKIB,

MexaHi3amn ana 3abesnedyeHHs B3aemogii 3 6asoBMm 06°ekTom yepes Moro umdposoro
ABINHUWKa;
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e MeToam 3abe3neyeHHA AOCTOBIPHOCTI iHPOpPMaLLi, moAenen Ta iHWKUX MeTagaHuUX, TaKnx AK
iaeHTUOIKaLiMHI AaHi KOMNOHEHTIB, iX KpunTtorpadiyHi KAlo4i, a TakoX npasa Ta npusinei
Aoctyny;

e MeTtoan 6e3nevyHOro pos3ropTaHHA UMPPOBUX ABIMHMKIB Ta 3abe3neyeHHA NpPaBUIbHUX,
HEe3MiHEeHMX BepcCih NporpamHoro 3abesneyeHHs A0A NiABULLEHHA HAAIMHOCTI pilleHHA, W0
MOX€E A0MOMOITU 3aXUCTUTHU iHTENIEKTYa iIbHY BAACHICTb NEBHUX TUNIB LUPPOBUX ABIMHUKIB Ta

e MeToaum, Ae Le A0oLiNbHO, A8 A0NOMOrM Yy BUPILLEHHI cynepeYyok, AKLWo ue byae noTpibHo ana
BCTAHOB/NEHHA NOXOAXKEHHA abo Yyacy neBHOT iHGopmauii.

B3aemo0is — ue «3aaTHicTb ABOX abo binblue cMCTEM UM 3aCTOCYHKIB 0OMiHIOBaTMCA iHpopmaUieto Ta
B33aEMHO BMKOPUCTOBYBAaTM OTPUMaHY iHbopmauito». [1na 3abe3nedeHHsa CyMiCHOCTI! Ana BU3HAUYEHHA
Mi>KHaPO/HI CTaHAapPTH abo 3ara/ibHOBU3HAHI KOMYHiKaLiMHi NpoToKoAU. [1nf UbOoro acnekTy Lnpposux
6/1M3HIOKIB MatoTb BYTU NPUNHATI Pi3HI KNOYOBI pilleHHA. Hanpuknaa,:

e MexaHi3mu Ta CTaHAAPTU ANs 3abe3neyeHHA B3aeMOii 6araTbox LMPOBUX ABIMHUKIB MiXK
coboto;

e MexaHi3aMKn Ta CTaHAAPTU ANa 3abe3neyeHHA B3aEMOLIT PiSHUX NPOrPaMHUX 3aCTOCYHKIB 3
uMppoBUMM ABIMHUKaMK;

e MexaHi3mu Ta cTaHAAPTN AnA 3abe3nevyeHHA B3aemogii umdpoBumx ABiNMHMKIB Ta iX 6a30BUX
ob6’ekTiB Ta

e MexaHi3amu Ta cTaHAapTK AnA 3abesnedveHHs B3aEMOAIi uMdppoBUX ABIMHMKIB 3 BazoBUMMU
iHbOpMaLIMHMMK AXKepenamu.

CTaHAapTv Ta dperimBOpKM

HaBKono ctaHgapTusauii KoHuenuii umppoBmx ABINHMKIB BeaeTbcs 6arato poboTH, HaBiTb AKLLO TaM He
dirypye TepmiH «Lndposuin aginHMK». 3aranbHoBM3HaHWIK cTaHaapT MEK 62832, AkMin BM3HaAvae
CTPYKTYPY UMPpPOBOro 3aBoay 3 LMPPOBMMM aKTMBAMM B LEHTPI, TAKOXK HE Ha3MBaE€ ix umMdppoBumu
ABitHMKamun. ISO/IEC JTC1 onpunaogHuB 3BiT cBOEI 06’eAHAHOI KOHCYNbTaTUBHOI rpynu 3 HoBux
TexHosorin Ta IHHoBauih (JETI) npo TexHosoriyHi TeHaeHuii. Y Hbomy «Uudposuin ABIMHUKY
BM3HAYeHMN AK neplioyeproBa cohepa, wo notpebye nornnbnaeHoro BmByYeHHs, B AKiN JETI Takox
PO3rNAAaE, AK MOXHa CniBnpaLtoBaT? 3i CNiIbHOTOIO BiAKPUTOrO BUXiAHOIO KOAy.

Y 2019 poui KoHcynbTatBHa rpyna ISO/TC 184 siamituna, wo «B ISO BiACYTHA CTaHA4ApPTM30BaHa
apxiTekTypa gaHux ana umdposoro AgiiHMKa»3. AK pesynbrat, 6yna cTBOpeHa rpyna A/ BUBYEHHSA
MOXANBOCTI dopmanisauii umbposux agBinHKUKIB. [o Toro X, y 2019 poui IEEE Standards Association
3anyctuna npoekt IEEE P2806, meToto AKOro 6yn0 BU3HAYEHHA CUCTEMHOI apXiTeKTypu undpoBoro

1 |SO/IEC Organization. 2019. ISO/IEC 21823-1 Internet of things (loT)— Interoperability for iot systems — Part 1: Framework.
2 https://jtclinfo.org/technology/jeti/
31SO/TC 184/SC 1 N417. Ad Hoc Group: Data Architecture of the Digital Twin. 2019-06-25
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npeacTaB/ieHHs ¢i3nYHMX 06’ eKTiB Y 3aBOACbKMX yMoBax. [MoaibHmi niaxia BukopuctosyeTbea B Digital
Twin Manufacturing Framework ISO / AWI 23247 B pamKax ISO TC 184 / SC4 / WG15. Len ppeinmdopk
pO3pax0oBaHUI Ha NPOCTE NiIAKNOYEHHA €NeMeHTIiB ABIMHUKIB, (POKYCYylouMCb B OCHOBHOMY Ha
iHTepdencax Ta PyHKLUiAX LMPPOBUX ABINHUKIB.

Himeubka nnatdopma Industrie 4.0 3anyctuna Asset Administration Shell* ak BnposagKeHHs
uMppoBoro ABiMHMKa y po3ymHe BupobHULTBO, IEC PAS 63088. Lle cTasio MOXAMBMM 3aBASKK
napTHepcTey ®paHuji, ITanii Ta HimeyunHu.

ISO TS 18101-1 «micTUTb BMMOrM, cneumdikaLii Ta KepiBHULTBO ANA He3aneXKHOoi Big nocTayanbHUKaA
apXiTEKTYPU NPOMMCNOBOI LIMDPOBOI eKocUCTEMIU» 3 POKYCOM Ha B3aeEmoAii B HadpTO-ra3oB.in ranysi. Y
UbOMY KOHTEKCTi uMdpoBMMA ABIMHMK BU3HAYAETLCA AK «UMPPOBUI aKTMB, Ha AKOMY MOXYTb
HaJaBaTUCA MOCAYIW, WO NPUHOCATb LiHHICTb OpraHisauii». Llndposi aktnem He 060B’A3KOBO MatoTb
6yTN PiznYHUMM.

AKTUBI3YETbCA AiANbHICTb Open source cninbHOTU. Y npoekTi Eclipse BaSyx®, nponoHytoTbca Habopu ans
pPO3p0ob6KM nporpamHoro 3abesneyeHHs (SDK), 3acobu nepernsay Ta po3pobku umMdpoBuX ABINHUKIB,
AKi BignosigatoTb cneumndikauii Asset Administration Shell. Eclipse Ditto pasom 3 Eclipse Vorto, Ak
yactuHa Eclipse 1oT’, nponoHyoTb yHiBepcanbHuit GpeiMBOpPK A1A UMdPOBUX ABINHUKIB.

OKpim KnacuMYyHMX opraHisauii no po3pobui ctaHgaprtis (SDO), Takmx K International Organization for
Standardization (ISO) Ta International Electrotechnical Commission (IEC), Haa cneuudikauismm
uMdpoBOro NpeacTaBAeHHA peyelt B KOHTeKCTi 0T npaytotoTb 1 iHWi KoHcopuiymu, 3okpema W3C Web
of Things (WOT).

LindpoBun ABIMHWK Ha NPAKTULI

PisHUMM KOMNaHiAMM Ta AOCNIAHMKAMM NPOMOHYETLCA BE/MKA KiNbKiCTb NpuKnaais undpoBux
ABiNHMKIB. Llein po3ain micTUTb KinbKa NpMKAagiB 3 PisHMUX raaysen.

LndpoBuin ABIMHMK Ha BUPOOHULTBI

o cKknagy KOMEPLUIMHOro fiTaka BXOASATb Pi3HIi KOMMOHEHTW Bif, Pi3HMX NocCTayanbHUKiB. Lle,
HanpuKknag, ABUryHW, Waci, aBioHika Tow,o. Tob6To undpoBMt ABIMHUK NiTaKa — Lie 36ipKa ABIMHUKIB LNX

4 Details of the Administration Shell. Federal Ministry for Economic Affairs and Energy (BMWi). ZVE| & Plattform

Indutrie  4.0. Online: https://www.plattform-i40.de/P140/Redaktion/EN/Downloads/Publikation/Details-of-theAsset-
Administration-Shell-Part1.html

5> Structure of the Administration Shell. Trilateral Perspectives from France, Italy and Germany. Ministry of

Economy and Finances & Federal Ministry for Economic Affairs and Energy (BMWi). Alliance Industrie du Futur,

Piano Industria 4.0 & Plattform Industrie 4.0. Online:
https://www.plattformi40.de/I40/Redaktion/EN/Downloads/Publikation/hm-2018-trilaterale-coop.html

6 Details of the Administration Shell. Federal Ministry for Economic Affairs and Energy (BMWi). ZVEI & Plattform

Indutrie 4.0. Online: https://www.plattform-i40.de/I40/Redaktion/EN/Downloads/Publikation/2018-details-ofthe-asset-
administration-shell.html

7 https://projects.eclipse.org/projects/iot
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YacTWH. ABiakoMnaHii — L,e onepaTopw, AKi 3a3BMYaN KynytoTb ab0 OpeHAYOTb NiTakM Y KOMNAHIL, Lo
BiANOBiAA€E 3a Becb NiTaK. Y pe3ynbTaTi, HA MOMEHT AO0CTaBKM ANiTaka, 3a Moro undpoBoro ABiMHUKA
HecTMmMe BiANOBIAANbHICTL BMPOOHWK niTaka. BUMPOOHWMK, y CBOK 4epry, NOKAAZATUMETbCs Ha
BUPOOHUKIB LMPPOBUX ABIMHNKIB OCHOBHUX KOMMOHEHTIB, TakKMUX AK ABUTYHU. Ui ABIMHUKN MOBUHHI
MaTU MOMK/IMBICTb B3aEMOAIATU HA €AMHIA abo cnopigHeHux naatpopmax. 3 Yacom, UMX ABIMHUKIB
Tpeba ob6cnyrosyBaTt, Wob NiaTpMMyBaTU B aKTya/IbHOMY CTaHi.

LWoao uiHHOCTI AnAa 6isHecy, UMGPOBUIN ABIMHUK NiTaka KOPUCHUI Y NPeANKTUBHOMY 06CYyroByBaHHi,
edpeKTMBHOCTI ekcnayaTauii (HanpuKknag, epeKTUBHOCTI CNOXMBAHHA MannBa) Ta po3pobui crpaterii
0b6cyroByBaHHS aKTUBIB. 3BaXKaloum Ha Te, WO CTPOK eKcnayaTauii fiTaka MoyKe cAraTu AecaTKiB pokKiB
Ta BAPTICTb TEXHIYHOrO 0H6CNYroByBaHHA NiTaka BNPOAOBXK CTPOKY CAYKOW MOXKe nepeBuLmnTn Moro
NMOYaTKOBY BapTiCTb, TO BUKOPUCTAHHA LMPPOBUX ABIMHMKIB € BaXK/IMBOKO NepeBaroto.

Linpposuit ABIMHMK B €HEPreTULLi Ta KUTIOBO-KOMYHa/IbHOMY FOCMOAapCTBi

Y npoueci rpaHyntoBaHHS HeobxigHe epeKkTUBHE KepyBaHHA MiY4io Ta CynyTHIM obnagHaHHAM - AnA
eHeproepeKTUBHOCTI, 3abe3neyeHHA BUCOKOI NPOAYKTUBHOCTI Nedi Ta BUMOT LLOA0 SKOCTI.

LUndpoBuii ABiiHMK nedi rpaHyntoBaHHA (puc. 11) npautoe B TaHAEMI 3 PO3MNOAINEHOK CUCTEMOKD
KepyBaHHA 3aBoAy. BiH BUKOPUCTOBYETLCA AN1A HENEepepBHOT ONTUMI3aL,ii po6OTN B peXKUMi peanbHOro
yacy, NPONOHYYM onepaTopy ONTUManbHi yctaBku. LiIndpoBuii ABiiHMK BKAtOYaE B cebe nonepeaHto
0bpob6KY AaHuX, iMmiTaliliHy mofenb nosediHKM 0bnafiHAHHA (AK Ha OCHOBI AaHWX, TaK i Qi3UYHUX
B/IaCTMBOCTEN) Ta MOAY/Ni CaMOHaBYaHHA i pilleHHA (AKi ONTUMI3YIOTb BXiAHI AaHi 3 ypaxyBaHHAM
npouecis, AKOCTi, 6e3NeKkn Ta NOTOYHUX OBMeKEeHb). Y unmdpoBOMy ABIMHUKOBI 418 NPOrHO3yBaHHA
HeBiAOMUX BUTPAT, TeEMMepaTyp Ta KOHLEHTpaLii peunpKy/ibOBaHUX ra3iB BUKOPUCTOBYHOTbLCA AaHi 3
noHag 7000 gaTymKiB Ta NpOrpaMmHmUX CEHCOPIB.

LUndposuii ABIMHUK ANna cTanennBapHOi NPOMMUCAOBOCTI BKAKOYAE:

e Lindposoro AgiliHMKA Ha pPiBHI 06/1agHAHHA ANA KOHTPOIIO KOXHOT OANHUL YCTaTKyBaHHSA;

e Cyb66n0kiB, AKi pO6NATD MOXKANBUM CTBOPEHHA LUPPOBUX ABIMHUKIB HA piBHI 06N1aaHAHHSA;

e 3B’A3KK MiXK UMPPOBUMU ABIMHMKAMM Ta ICHYHOYMMM CUCTEMAMM aBTOMATUUYHOIO KepyBaHHS;
e Lllndposoro ABiliHMKa TEXHOOMNYHOro NPOLECY, WO KOHTPOOE 061aHaHHA Y Npoueci Ta

e Lindposoro ABiliHNKa piBHA 3aBOAY, LLLO KOHTPOOE NOCAIAOBHOCTI NPOLECIB HA 3aBOA,.

Mig 4ac BUCYHEHHA BMMOr A0 OYHKLUiOHaNbHOI CyMiCHOCTI, HeobxigHO BpaxoByBaTWM CTaHZAPTU
bYHKLIOHAaNbHOT B3aeEmoAii gnA 38’A3Ky Mix 6a10Kamn. HanpuKknag TaK, K NOKa3aHo HUXKYe.
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PiBeHb 3aBooy

LndpoBuil ABIAHKUK

«YCTaTkyBaHHA - 3aBoa»

Cranpapry B3aemosii (BupoBHULTBO CTani)

PiBeHb npouecy PiBeHb npouecy
Lindposuit aginHUK Lindposuit aBIMHUK
(TpaHyt0BaHHA) (xx)

-

YctatkyBaHHA Nen
Lndposunin ABIAHWK

PiweHHA

4

YcratkysaHHA Nel YcratkyBaHHA Ne2 YcratkysaHHA Nen
LUundposuii gsiiihnk P& Lindposwii asiiinnk Uudposuii gBidHUK

(Moapi6HioBay) f (Miv) u

Cuctema KepyBaHHA

CraHgaptv B3aemogii MopentosaHHa PR DisnyHa
Habopie uudposyx MoBeAjHKM N/ mogenb

i3
‘ Oﬁpoéua' OaHuX Ta

CraHaapTv B3aemogii

CraHaapTu B3aemogji «Lludposuit aBiliHMK

«YCTaTKYBaHHA -

YCTaTKYBaHHA —
CucTema KepyBaHHA»

YCTaTKYBaHHA »

YcratkyBaHHA Ne2 YcratkyBaHHA Nen
CucTema KepyBaHHA u CucTema KepyBaHHA

YcratkyBaHHA Nel

iHbopmauji

Puc. 11 — Undposunin ABiMHMK AN npoLecy rpaHyNtoBaHHA

Y ubomy cueHapii umdpoBui ABIMHMK NPUHOCUTL TAKY LiHHICTb Bi3Hecy:

OnNTMMI3aLia KNHOYOBMX MapameTpiB B peasibHOMY 4aci 3abe3neuyye 3HUMKEHHS CMOXUBAHHA

naauvBea Ha 2%, NiaBULLEHHA NPOAYKTUBHOCTI Ha 3% Ta

Po3paxyHOK y peXMMmi peanbHOro 4acy pisHMX MOKa3HWUKIB SAKOCTI, TaKMX AK MIUHICTb Ha
CTUCKaHHA rpaHyn, Ta pobounx napameTpiB nedi, HanpuMKkaag TemnepaTypa LWapy, AOMNOMArae

ornepaTopa npuiAMaTK LWBKMAKI Ta nNpaBWAbHI piwleHHA 6e3 HeobXxigHOCTI

NlabopaTopHi TECTM 1 NPUNYLLEHHA.

Lundposuit ABIMHMK B HadTO-ra3osil ranysi

npoBOAUTH

PoboTa umdposoro AgiiHMKA AN MOHITOPUHTY MiA3eMHUX CBEPAN0BUH BMPOAOBK BCbOrO MKUTTEBOIO
UMKNY HadTOBOI CBEPANOBUHM MOYMHAETLCA HA €Tani pPo3BiAKM, KOAM ANA 3anycKy CBEPA/IOBUHMU
BMKOPUCTOBYIOTLCA iMiTALiMHI MOZeni Ha OCHOBI CEMCMIYHMX Ta IHWMKX Nig3eMHux gaHux. Lndposui
ABIMHUK CBEPA/ZIOBUHM — Lie CKAaZHA cUcTeMa: mogenb BypiHHA CKNaAaETbCA 3 YOTUPbLOX YHIKaNbHUX
He3a/ieXXHUX eNeMEHTIB, KOXHUI 3 AKMX caM Mo cobi ABNAETLCA KOMMNO3UTHUM LUGPOBUM ABIMHUKOM.
Lle — Hagpa, cToBbyp cBepanoBuHK, BypoBa Ta HazemMHa TexHiKa. Haapa, y CBO Yepry, BKAOYaOTb B
cebe oOTOuYylOMi reosorivyHi YyTBOPEHHA, NAacT Ta Npu3abiliHi 30HKW. Lli YoTMpW CKnagHi NepBUHHI
eNeMeHTUN JaHUX MOXKHA PO3rNAa4aTh AK NPUKNALM TOrO, WO NoTPiIGHO NnpomoaentoBaTH, Wob oTpumaTn

iHpO

pmauito gna 6yaiBHMUTBA CBEPANIOBUHMU:

CtoBbyp cBepAa/IOBMHY;
®i3nky 6ypUIbHOT KONOHY;
KoHTponb TUCKY (BnacTMBOCTI 6ypoBOro po3unHy) Ta
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e Cknapg Ta uinicHictb nnacra (nopaAg, 3i crosbypom).

[laTYnKM KOHTPONIO CBEPA/IOBUHM Ta BYypoBOi YCTAHOBKM, Y NOEAHAHHI 3 MOM/MBOCTAMM LITYYHOrO
iHTENIeKTY Y CKaHyBaHHI Besinye3Hnx 06’emMiB reosioriyHMx Ta PoboUMX AaHUX B eK3eMnaaApi ABiliHWUKa,
3abe3neyytoTb onepaTMBHUIA KOHTPOJIb Ta B3AEMOZAII0 MiXX HAa3EMHMMM Ta NiA3EMHUMWU OnepaLiamu.
UndpoBuii ABIMHUK MOHITOPUHTY NiA3EMHOT CBEPAJ/IOBMHMN PO3BMBAETLCA PA3OM i3 ii XKUTTEBUM LMKIOM
33018 [04ATKOBMX piweHb Yy BMAoDOyBaHHI, 06CNyroByBaHHi, 3aBeplleHHi eKcnayaTauii Ta
KOHCEpPBYBaHHI.

Llei aBilMHMK Hece TaKy LiHHICTb A1 KOMNaHil:

e Hapae mexaHi3m ANs OUIHKKW cTpaTerii 3MeHLWeHHA BUTPaT, ONTUMI3aLii bypoBux onepauin Ta
BMA06yBaHHA. Len undposuin ABiHUK 3abe3neyye Kpawe po3ymiHHA GiHAHCOBUX, TEXHIYHNX
Ta poboumnx NnapameTpis 414 KepyBaHHA CBEPAOBMHAMM Y PEKMMI peanbHOro 4acy.

e Lindposuin ABiIMHMK NiA3eMHOT CBEPA/IOBMHM MOXKE NOKPALLMTU 3aralbHUIM MOKA3HMK LLiNiICHOCTI
CBEPANIOBMHM Ta npouecn byaiBHMUTBA CBEPA/OBUH, NIATPUMYIOUYM PO3POOKY FHYYKMX Ta
epeKkTMBHMX PobOUYMX NPOLECIB Ta MOJIErWYYN NpoLeAypPy NPUAHATTA PilleHb Y BiAHOLEHHI
HaMBUiAHILWWX BApPiaHTIB pOo3BiaKM, BypiHHA, BUAOOYBAHHA Ta 3aBepLUEHHA eKCnyaTauii.

LUundpoBuit ABIMHUK Yy ripHMYiN cnpasi

Undposuii ABIMHUK ANA FipHMYMX POBIT 3 aKLEHTOM Ha TeXHIYHe 06CcnyroByBaHHA BUPOOHNYMX aKTUBIB
MiCTUTb iHpOopMaLito, AKA HeobxiaHa ANA NPUMAHATTA HaMKpaLMX pilleHb woao obcnyrosyBaHHA: 3a
[OMNOMOrOH0 aHanNi3y NOTOYHOrO CTaHy YM NPOrHo3y. BiH TaKoX Hafdae iHPpopmauio ANA NNaHYBaAHHA
npiopuTeTHOCTI PobiT, 6a3ytounchb Ha PaKTUUHMX NapameTpax Ta MOTOYHUX MOKA3HUKAX aKTUBY.

UndpoBuii ABIMHUK TexHiYHOro o6cCnyroByBaHHA aKTUBIB BUMKOPWUCTOBYETbCA Yy 6araTbox 3agayax
KOMMaHil, i Tomy, Ans 3abe3neyeHHs TOYHOCTI Ta NOBHOI BianoBigHOCTI iHdopMalLii 38’A3aHOMY aKTUBY,
a TaKOXK NOTPiIGHOro KopUCTyBavy piBHA AeTanisaLii, noTpebye AOCTYyNy A0 Pi3HUX CUCTEM.

Undposnii ABIMHNK BIaEMOJE 3:

® CUCTEMAMM KepyBaHHSA akTUBamu nignpuemctea (Enterprise Asset Management, EAM);
® JIOKaNbHMMM Ta 3arasibHOBUPOBHUUYMMK Bazamn AaHuX;

e |T-cuctemamu 3aMOBHMUKIB Ta

® iCHYIOUMMMU CMCTEMAaMM aBTOMATUYHOIO KepyBaHHA.

Y ubomy BMNagKy unppoBuin ABiMHNUK GOPMYE TaKy KOMEPLLIMHY LLIHHICTb:

e 3.aTHICTb NOKPAWMTM cepefiHiin Yac mMixK BigmoBamn (MTBF) Ta cepefiHin HapobiTOK Ha
BiAMOBY, OOMNOMaraluM y MPaKTUKAX KepyBaHHA BUPOOHWMYMMM akTMBamu. Lle cTae
MOX/IMBUM 3aBAAKM CBOEYACHOCTI HAaAAHHA iHPpopMaLii, banKue [0 peanbHOro yacy, Hix
paHiwe. MoeaHaHHA LbOro 3 BaxKAMBO iHbopmauieto cuctemum EAM B cepeauHi umdposoro
OBIMHMKA CNPUAE NPUNMAHHIO KNHOYOBUX PillEHb;

e Peanisauia BCbOro noTeHUian WaxT ANAA MiHiMmi3auii BTpaT 4epe3 npobnemn B
06CNyroByBaHHi yCTAaTKyBAHHA.
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e 36iNblUeHHA TOYHOCTIi M/NIAaHYBaHHA, WO, B CBOK 4Yepry, CNPUAE KPaLLOMy KOHTPOJIO
06n1afHaHHA Ta nepexoay A0 NPOrHOCTUYHOro 06CNYroByBaHHA aKTUBIB.

e 3MeHLWEeHHA 3ara/ibHUX BUTPAT 33 PaxyHOK Binbloi npo3opocTi npoueayp obcayrosyBaHHA
aKTUBIB.

LUndpoBuit ABIMHMK B aBTOMATMU3aLLii TEXHO/IOMYHMX NPOLECIB

LUndposuin ABIMHMK napTii XimivHOT NpoayKLji 06’eaHye BClO NOTPIOHY iHPopMmaLilo NPo Lo NapTito.
LlikaBoto iHpOpMaLLiElO TYT € TEXHOJIOTIYHI NapameTpu (TaKi AK TemnepaTtypa, TUCK Ta BOJIOTICTb) NiA, Yac
BUPOOHULITBA KOXKHOT KOHKPETHOI napTii.

Lndpposuit ABIMHUK Haaa€E iHPOPMaLLitD ANA KOHTPOJIIO BiANOBiAHMX MOKa3HUKIB (B'A3KicTb, piBeHb pH,
arperaTHMi cTaH) NOTOYHOro CTaHy NPOAYKLii. Ha OCHOBI LMX AaHUX MOXHA NPOBECTM CUMYAALIO Ta
CNPOrHO3yBaTW ONTUMAJIbHI TEXHONOTrIYHI MapameTpu ANA HACTYMHUX BUPOOHMUMX eTanis, LWoO
3abe3neynT 3anNaHOBaHY AKICTb NPOAYKLi.

3MmiHKW y BNaCTMBOCTAX MPOAYKLii MOXyTb 36epiratnca B 6asax AaHWX YAaCOBWUX PALIB, WO A03BOJAE
BIACTEKUTU KPUTUYHO BAXK/IMBI AN1A AKOCTI 3HAYEHHA A0 NEBHOro Yacy Ta MicuA, TUM CaMUM BUABUBLLM
nepwonpuunHy. Ua ¢pyHKUioHanbHiCTb pobuTb uMdpPOBOro ABiMHMKA NPOAYKLIT KNHOYOBUM €1eMEHTOM
npouecy KepyBaHHA AKICTIO.

OcKinbKn undpoBuin ABIMHMK NapTIii XiMiYHOT NPOAYKLiT A€ PO3YMIHHA iICTOPUYHUX AaHUX LiET NapTii,
MOro MoXHa HaAaBaTW 3aMOBHWKY pPa3oOM 3 peasibHOK npoaykuieto. 3ibpaHi AaHi AonomaratoTb
MOKYMLLEBI Y HACTYMHMX eTanax 06pobKKM UM y KiHLEBOMY 3aCTOCYBaHHI.

3a TaKkoro cueHapito uMdpoBuin ABIMHUK reHepye KOMePLHY LiHHICTb Y TOMY, LWO:

e [Ipo3opicTb Ta NPOCTEXYBaHICTb TEXHOJOMNYHMX MapamMeTpiB MOXYTb BUKOPWUCTOBYBATUCA B
peakuii Ha cKapru;

e [loraHa AKicTb NpoAyKLUjii Moxe 6yTn BusABAeHa be3nocepeaHbo, WO NepeLlKoaKae BUKOHAHHIO
NoAanbWNX AOPOrMX BUPOOHUUYNX KPOKIB;

e AHani3 AKOCTI NPOAYKLIi Ta nonepeaHix BUPOOHUYMX MapameTpiB NPM3BOAUTL A0 KPALLOro
PO3yMiHHA BUPOOHULTBA;

e 3arasbHa AKICTb NPOAYKLIT MOXe 3pOoCTU 3aBAAKM [HTeNeKTyasibHOMY MOAEeNOBaAHHIO
TEXHONOTYHUX NapameTpiB.

BUCHOBKM

Xoua 6inblWicTb KOMNAHIA NPONOHYOTL LMPPOBUX ABIMHMKIB AK YaCTUHY CBOIX |OT pilleHb, Le NOHATTA
icHyBano we ao loT, mig pisHUMKW iMeHamu Ta BM3HAYEHHAMWU. AK HACNIQOK, TPANAAAUCA Pi3sHi
iHTepnpeTauii uMPpPOBUX ABINHUKIB, 0OYMOB/IEHI NPUKNAAAMN BUKOPUCTAHHA, le BOHM BiAirpasanmu
AKYCb PO/ib. X0o4a Habip piweHb, 3 AKMMU CTUKAIOTLCA apXiTEKTOPU NpK po3pobui pisHMX undpoBUx
ABIMHWKIB, NEPETUHAETLCA, TaKe PISHOCTOPOHHE PO3YMIHHA € NePEnoHO0 A0 NPONO3ULLi y3araNbHEHUX,
ane abCTpaKTHUX apXiTEKTYP ANA UMPOBUX ABIMHUKIB Ta iX MiCLLA B NPOMMUCNIOBUX CUCTEMAX.
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Y uin 6init KHM3i 3pobAEHO KPOK Brepes, A0 KOHKPETHOrO BM3HAYeHHA LMGPOBOro ABiMHMKA 3 TOYKK
3opy Industrial Internet Consortium (IIC) Ta aeTanbHO PO3rNAHYTI BUNAAKN, KOAU UMPPOBUIA ABIMHUK
rPa€ BaXXAMBY PO/b Y NiABULLEHHI ePEKTUBHOCTI MOTOUYHMX BapiaHTIB BUKOPUCTAHHSA Ta NPOAYKYE HOBI.
MepeniyeHi TeXHiIYHi acnekTM Ta pilleHHs AnA Po3pPObKM UUPPOBUX ABIMHUKIB NAXKYTb B OCHOBY
noganbwoi pobotn no iHTerpauii umdposux asinHuUKIB B Industrial Internet Reference Architecture
(IIRA)%. BignosigHo A0 LBOro, OCKiNbKM 6e3neka Ta PYHKLIOHaNbHA CYMICHICTb ABNAIOTLCA ABOMA
BAXK/IMBMMM AKICHUMM XapaKTepUCTUKaMn undpoBuX ABIMHMKIB, HagaNi NnpoBaanTMmeTbecsa poboTa no
nponosuLii 3acobis AN BUKOHAHHA LUX AKICHUX XapaKTEPUCTUK.

JlopaTtok

BusHayeHHs

Linpposnit ABIMHUK
Linppose npeacrtaBneHHsA, AOCTATHE 419 BUKOHAHHA BUMOT 4,0 BUKOPUCTAHHA.

MPUMITKA: Y LbOMY KOHTEKCTI CYTHICTIO BU3Ha4YeHHA uMdpOoBOro npeAcTaBieHHsA, K MPaBUIO, € aKTUB,
npouec 4n cuctema.

[xxepeno: Industrial Internet Vocabulary Technical Report, 11C

AKTuB
OCHOBHe 3aCTOCYBaHHA, 3arasibHa cucTema nigTPUMKKM, BUCOKOpPiBHEBA Nporpama, pisnyHa ycTaHOBKa,
KPUTUYHO BaXK/IMBa cMCTeMa, NepcoHan, obnagHaHHS abo forivHo nos’A3aHa rpyna cCUCTeMm.

Oxepeno: NISTIR 7298, rev 2

LUndpose npeacraBneHHn
IHpopMaLLif, WO BiA0OpPaXKaE XapaKTePUCTUKM Ta NOBeAiHKY CYTHOCTI.

Oxepeno: Industrial Internet Vocabulary Technical Report, IIC

O6’eKT
Cy6’eKT, AKNI1 Ma€ BNi3HaBaHe Ta BMPa3He iCHyBaHHA.

MpumiTKa, HaNnpuKAaa, NtoauHa, opraHisalis, NPUCTPIN, nigcMcTema Ym rpyna Takux cyb’exTis.

Nxxepeno: ISO/IEC 24760-1:2011

& https://www.iiconsortium.org/IIRA.htm
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