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Maiike KOXHE BHUKOPUCTAHHS 1 KOXKEH MIIKIIOYCHHUN MPUCTpid, Ha SKi
opientoBanuii Koncopiiiym mnpomucioBoro Iutepuery (Industrial Internet
Consortium - IIC) nmotpeOye mMeBHOT OOYHMCITIOBAIBHOI 3MATHOCTI O MicIs
CTBOPEHHS JaHUX - Ha Tpanuuil. Kimpka pKepena BH3HA4YalOTh TpaHUYHI
OOYHCIICHHS SIK «XMapHI OOYHMCIIOBAJIbHI CHUCTEMHU, SIKI BUKOHYIOTH OOpPOOKY
JAHUX Ha Kparo MEpexkl Mopsj 3 JHKEpeIoM AaHuX». AJje 1€ TUIbKA HEeBEJIHKa
YacTHHA BEJMYE3HOI MOTYXKHOCTI 1 JIMBOBMKHHX MOXKIIUBOCTEH, AKI MOXKeE
3a0e3MeYnTH BUKOPUCTAHHS TPAaHUYHUX OOYMCIEHb NS BUPIMICHHA
HANCKJIAJHIIIUX TPOMHUCIOBUX NPOOJIeM 1HTEpHET-KOPUCTYBaviB. Pazom 3 1um,
SK 1 g Oyab-sSKOi IMOTY)XKHOI TEXHOJIOTii, I1HHOBAIliiHI PO3pOoOKKM 1 HOBa
TEPMIHOJIOTIS, IO HEOOXiJHI JJig TOJErmIeHHS peani3aiii TIpaHUYHUX
00YuCIIeHb, BOJIHOYAC YCKIIATHIOIOTH 1.

Meta Ta Ayauropis

g “Oima kHHMra” AOKYMEHT MICTUTh NPAaKTUYHI PEKOMEHJalli II0J0
IPAaHUYHUX OOYMCIIEHb, apXITEKTypH 1 CTPYKTYPHUX OJIOKIB, HEOOXITHHUX JJIS
peanizanii OOYMCITIOBAIBHMX CUCTEM. BIH BH3Haya€e CTPYKTYpHI (DyHKII1
nepudepiitHuX 00UHCIeHb Ta OMKUCYE KII0YOBI BaplaHTH BUKOPUCTAHHS.

Otxe, HeOOX1THO BU3HAYUTH:

7l po3TalllOBaHa IPaHUIIs

il BU3HaYaIbH1 XapaKTEPUCTUKH,

OCHOBHI (paKTOpPH JIJIs1 BIPOBAIKEHHS nepudepiiHuX 00UNCIICHb

YoMy OOYHMCIIOBAJIbHI MOKJIMBOCTI MOBUHHI PO3rOpTAaTUCA HA TpaHUIll
npomuciioBoro inTepHety peueid (Industrial Internet of Things - 110T)
JIokyMeHT TakoX 1HPOpMYy€e KOMaHIU apXiTEKTOPIB Ta TECTYBAJIbHUKIB
npo:
® BU3HAYCHHS Ta OI[IHKY CTaHJapTiB, MPAaKTUYHUX 3aCTOCYBaHb 1
XapaKTePUCTHK, HAMOIIBII MPUAATHUX JIJIST KOMIUIEKCHOTO BUKOPHUCTAHHS
nepudepiitHuX 00YUCIICHb,
® BUSBIICHHS CHOCOOIB pO3ropTaHHs 1 (YHKUIOHATY JJIi BUKOPUCTAHHS
IPAaHUYHUX OOYHMCIIEHb, K1 CTOCYIOTHCS 1X IIA0JIOHIB 1 XapaKTEPUCTUK
® BUBUCHHS Ta IACHTH}IKAIS PO3MMUPEHb I TOTOYHOI MOJei
IPaHUYHUX OOYHCIICHb, IO MiIBUINYIOTh (DYHKI[IOHAIIbHICTH MPUCTPOIB.

BunineHo kuibka JA€TallbHUX NPUKJIAAIB BUKOPUCTAHHSA, B SIKHUX
pPO3IUISIAOThCS  KOHLEMLISI TPAaHUYHUX OOYMCIEHHS JJii MPOMUCIOBOI
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aHATITUKA Ta TpobiemMu Oesreku mig yac peanizamii. (etanpry iHGOpMAIIiro
mpo G6e3mexy Bix [IC moxna 3Haiit B Industrial Internet Security Framework).

Touku 30py Ta HaCKpi3HI NpodJeMu

Ileit AOKyMEHT OpIEHTOBAHMM Ha TEXHIYHE CIIIBTOBAPUCTBO 1
dbokycyeTbesa Ha (PYHKIIOHAIBHHUX 1 TpakTHYHUX norsiaax Industrial Internet
Reference Architecture 11C (IIRA):

OYHKITIOHATBHUN ~ TIOTJIAZ ~ 30CEPeKEHO  Ha  (YHKIIOHATBHUX
KoMrmoHeHTax B yciii cucremi IloT, Ha iX CTpyKTypi Ta B3a€EMO3B'SA3KY,
iHTepdeiicax 1 B3aeMoail MDK HMMH, Ta Ha B3a€MOJIi CHUCTEMH 3 JIOTUYHHUMH
eJIeMEeHTaMu JIJIA MiATPUMKH JIIsITbHOCTI Bei€i cucteMu. Li mpoOnemu 1ikaBiasTh
CUCTEMHUX apXiTEKTOPiB, pO3pOOHUKIB Ta iIHTErpaTtopiB (auB. po3ain 6 [IRA).

3 morisay peamsaiii  poO3TIAIAIThCS  TEXHOJOTil, HEOOXITHI s
BIPOBAKEHHS (DYHKIIOHAJbHUX KOMITOHEHTIB (()yHKIIIOHAJIbHA TOYKa 30pY),
CXeM 1iX 3B'SI3KY Ta KHUTT€BOro mHKIy. Lli eneMeHTH KOOPAMHYIOTHCS
BIIMOBIJTHOIO JISUIBHICTIO (3 TOYKM 30py BUKOPHUCTaHHS) 1 3a0€3MeuyloTh
MOTPIOHI MOXJIMBOCTI cUCTeMU (Touka 30py Oi3Hecy). Lle BaxiamBo JyIst
CUCTEMHHUX apXITEKTOPiB, pO3POOHHKIB, IHTETPATOPIB Ta OMEPATOPIB CUCTEMHU
(muB. po3ain 7 [IRA).

JlIokyMeHT BuU3Ha4ae arpuOyTu mnepudepiiHuX OOYHCIICHb, IO
BiIHOCATHCA 10 rpannuHoro (Edge), mnargopmuoro (Platform) piBHiB Ta piBHS
mignpuemctBa (Enterprise), onucanux B IIRA, a Takoxx Hackpi3Hi (yHKIII:
YIOPaBIIHHS JAHUMH, B3a€MOJI1S, KOOPAMHAL[IS, aHATITHKA 1 Oe3IeKa.

Lleli MOKYMEHT OpI€EHTOBAaHMN HAa BU3HAUYECHHS MOJEJICH pPO3rOpTaHHS Ta
CXeM peaiizallli TpaHuYHUX OOYHUCIIEHB IO JIEKITbKOM HACKPI3HUM (DYHKIIISM.
Ha pucynky 1 mokazaHo OaraTOpiBHEBY CTPYKTYpY TpaHUYHHMX OOYMCIICHb 3
HACKpI3HUMU (YHKIIISIMHU, SIKI KOPHUCHI MpU po3ropTaHHi Bu3HaueHuX B [IRA
CTPYKTYP.

Mu TNOBHICTIO YCBIIOMJIFOEMO, IO TIpOorpaMHe 3a0e3MeyeHHs, SKe
BUKOPUCTOBY€E T'PAaHUYHI OOYMCIIEHHS, € BaXJIMBUM KOMIIOHEHTOM peanizauii 1
CTPYKTYPH TPaHUYHUX OOYHUCIIEHB, aje BEIUYE3HUN 0O0CSAT BapiaHTIB BHOOPY
oTepaliifHuX CUCTEM 1 TUIaTGOPM BUXOIATH 32 PAMKH ITLOTO JIOKYMEHTA.
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Pucynox 1. Hackpi3Hi QyHKIIT B apXiTEeKTypax KOHIENIIT TPaHUYHUX
o04HCIIEHb

/le 3HAXOAMTHCA rPaHUALA?

['paHuisi BU3HAYAETHCSA CKOpILIE SK JIOTIYHUWA pIBEHb, a HE IEBHUUN
(G13UYHMI TONLI, TOMY BOHA BIJKpUTA JUIsl 1HTEpHpeTalii TOro, «Ie» BOHA
3HaxoAuThcs.  [lormsiam 31 cTOpoHM Oi3HECY Ta BHKOPHUCTAHHS HANaOTh
3arajbHl YSIBJICHHS, B TOM 4Yac sk OaueHHs 3 (DYHKIIIOHAJIBHOI TOYKH 30py Ta
peanizalii CTOCYIOThCSI TEXHIYHHX aCIEKTiB.

3 morusiny 613HecCy, MiCIle pO3TalllyBaHHS TPAaHMUIIl 3aJI€KUTh Bij Oi3HEC-
npobJsieMH a0 «KJIFOUOBUX 3aBJIaHb, K1 HEOOX1JHO BUPIIIUTH.

«KimrouoBuMH 3aBHAaHHAMHM € KUIBKICHO BW3HAUYE€HI BHUCOKOTEXHIYHI
013HeC-pe3yNbTaTH, 10 OYIKYIOTHCS Bl PE3YJIbTYIOUOI CUCTEMH. ... »
Ta «OCHOBHI MOXIJIMBOCTI BIJHOCSATBCS JI0 BHCOKOPIBHEBUX
TeXHIYHMX XapaKTEPHCTUK IOJ0 OCHOBHOI 37aTHOCTI CHCTEMHU -
BHKOHYBaTH KOHKpeTHI Oi3Hec 3amadi». (IIRA)

IcHye cykynHIcTh QpyHIaMEHTaNbHUX pillleHb A Bukopuctanus 10T, i
“rpaHuls” pyXaeTbcsl MO I[bOMY CIEKTPY B 3aJ€KHOCTI BiJ BHUPILITYBaHOI
npoOjemMu, Mpo IO CBiYaTh HACTYMHI MPUKIAAA 3 TUIIOBUX MPOMHCIOBUX
3a1a4.
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Pucynox 2. ['panruHi 004HCIIEHHS B TUTIOBOMY IPOMUCIOBOMY CEPEIOBHUIIT

Ipukaazg 1: 3axuct 001aiHAHHA BiJl eperpiBy

VY npomMy BUNAAKY «TyMa» TepMoOIapa BHMIPIOE TeMIlepaTypy B HAcOCI.
Hacoc 3i 3maTHICTIO 0 TpaHWUYHUX OOYHMCICHb MOXE€ BHUKOHYBaTH 0a30BY
aHATITUKY JUIs BU3HAYCHHS BHUXOAY TEMIIEpAaTypH 3a JOMYyCTUMI MEXi Ta
3YMUHATA HACOC MPAKTUYHO MHUTTEBO. Y TAKOMY BHMAJKY BIJICYTHS 3aTpUMKa
NPUUAHATTSA PIICHh 1 HEMae HEOOXITHOCTI MIAKIIOYCHHS 10 MeEpexki It
BUKOHaHHS 11i€i (yHKmil. Xoua 3B’S30K MOXKE BHUKOPUCTOBYBATHCS JIJIS
iHpopMyBaHHsT Tipo cutyarito. LliHHICTE iH(OpMamii mpo Temmeparypy 3
IJTMHOM Yacy IIBUAKO CIAJA€, OCKITBKH 3aTPUMKa pPeakilii MOKe TPU3BECTH JI0
MTOIIKO/DKEHHS 00JIaHaHHA. B 11bOMY BHMAKy TPAaHMIIS 3HAXOIUTHCS Ha PiBHI
MIPUCTPOIO, TAaK SIK BOHA MOXKE JTOCSATTH KIFOYOBOI METH HaBITh SKIIIO 3B'S30K 3
CUCTEMaMU 1 MepekaMH OUTbII BUCOKOTO PIBHS MEepEpBaHUM.

IIpukian 2: MOHITOPMHI IPOAYKTHUBHOCTI 3aBOAIB 200 BUPOOHMYMX JiHIi

[IponyKTUBHICTH OONagHAHHS 1 BUPOOHUYMX JIHIM YacTO BUPAKAETHCS
yepe3 MOKa3HUKU €(EeKTUBHOCTI, TakKl SK 3arajibHa TeXHIYHa €(PEKTHUBHICTh
(Overall Equipment Effectiveness, OEE). Anani3 3HaueHb BiJ KUIbKOX JaTYUKIB
Ha JUISHIN o0JagHaHHA MOXE BiIOyBaTHCS MPAaKTUYHO B peajbHOMY 4acl Ha
JIOKaJbHOMY IITI031, 3a0e3Medyloud OINEepaTUBHUNM MEpCOHAN YU CUCTEMHU
naHuMH o0 nuHamiku napamerpa OEE. B npoMy Bunaaky st 3a6e3nedeHHs
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€JIEMEHTApHOI J1€3aTHOCTI HEOOXIAHO OTpUMYBaTH i1H(OpPMALII0 3 KIUIBKOX
TEXHOJIOTIYHHUX JpKepen. Yac orpumaHHs iH(OpMaIlii rpae BaXkKIMBY pOJIb,
OCKUJIbKH 3aTPUMKH Peakilii B O4iKyBaHHI PIIIEHb 3 XMaph MOXYTb MPU3BECTH
70 3HaYHUX BTpaT. HasBHICTH Takoi TpoOJieMH BKa3ye, IO TPaHUII Mae
3HaXOJIUThCS Ha PiBHI 3aBOTY.

Ipuxaan 3: onTuMizanis JAHIIOra NOCTAYAHHS IS JIOKANIIl Y4 3aBOY
IBIiYi HA JeHb

OnTuMizariiss TpoIECciB CUCTEMU TIOCTaYaHHS IS JIOKAIBHHUX O0'€KTIB,
3aBOJIB YW, HANPUKIAA, HAPTOBHX POJOBHUII JUII 3aCTOCYBAaHHS AJITOPUTMIB
onTUMi3allii 1 aHAIITUKU MOTpeOye JaHUX BiJl KITBKOX JKEpEN depe3 KOPOTKi
npoMikKy 4dacy. Lli anroputMu ananTyBaTUMYTh IUIAHHM HOCTA4aHHS B TaKUX
6i3Hec-cucreMax, sk SCM ab6o ERP. [Ins mpocroi mparie3qaTHOCTI NOTpiOeH
3B’SI30K Ha JIOKAJIBHOMY 4YH 3aBOJICBKOMY pIBHI 3 pIIICHHAMH, IO OYyIu
MPUIHATI MPOTATOM OCTaHHIX roauH. JlogaTkoBa iHopmalis 3a MexaMu
nepuMeTpa 3aBOJy MOXKE OyTH KOPHUCHOIO, aje He OOOB'SI3KOBOIO IS
e(eKTUBHOI onTuMizalii. Y [bOMY BHNAJKy TpPaHULS 3HAXOAUTHCS Ha
nepuMmeTpi 3aBoAy, hadpuku ado JOKaIbHOro 00'€KTa.

Ipukiaanx 4: NporHo3yBaHHA BiIMOB 00JIaTHAHHSA | IVIAHYBAHHS
NPeBEHTUBHUX 3aX0/1iB

JIyist mporHo3yBaHHS BiJIMOB eNEeKTpUYHUX morpyxHux HacociB (Electric
Submersible Pump, ESP) Mmoaeni MamimHHOr0 HaBYaHHS OTPEOYIOTh JaHUX BiJl
KUTBKOX TUIaTGOpM, IO 3HAXOASATHCS 3a TPAHUIICI0 CUCTEMH. AHATITHYHI
MOJIel CKJIaJHI 1 MOTpeOyrTh 3HAYHOIO OOCATY JaHUX [JIi HaBYaHHS Ta
nepeHaBuanHs Mozeneil. Bonu Takox moTpedyroTh perysipHUX MOTOKIB JaHUX
BiJl TPAIFOIOYMX HACOCIB JJIsi BHU3HAYCHHS 3aJMINKy TEPMIHY EKCILTyaTailii
koxkHOi onunuii. Jani okpemux ESP HeoOXimHO aHami3yBaTH PETyJSpHO, aje
3HEIIHeHHs 1H(dopMaIli BinOyBaeThbcsi HabaraTo MOBUIBHINIE, HIK B 1HIIHUX
BUIAJKaX, TOMY PIIIEHHS MOXYTh OyTH WIOJEHHMMU a00 HIOTHKHEBUMHU.
OO0uuclieHHs 3a3BHYail BUKOHYETHCA HA PIBHI MIANPUEMCTBA 3 BUKOPUCTAHHIM
3araJbHOAOCTYITHOTO a00 TPHUBATHOTO XMAapHOTO CXOBWINA 1 3HAXOTUTHCS Y
BEPXHIil YaCTHUHI TPAHUII].

['panunist Moke 3HAXOAUTHCS Oynb-7Ie B3I0BXK Tpadiky «aaHi-dac»
(muB. PucyHok 3), 110 1€MOHCTPYIOTh HaBEJCH1 IPUKIIAIH.



Ile 1 € «miciiem», e MaHi JATYUKIB BUKOPUCTOBYIOTHCS VISl TOCSTHEHHS
KOHKPETHOI KJIF0YOBOi METH a00 JJIsl BUPILLIEHHSI KOHKPETHOT O13HEC-poOIeMH.

Hagimio o0unciaoBaTy Ha rpaHumi?

[Tepudepiitni  oOuuciaeHHs - JACHEHTpaldi3oBaHa  OOYMCIIIOBAJIbHA
iHppacTpykTypa, B sKiii 0OUYMCIIOBaIbHI pPECypCH Ta MPOrpamMHl CIyXOu
MOKYTh 3HaXOJUTHCS B3IOBXK NUIAXY BiA JDKepena JaHWX J0 XMapu. ToOTo
oOYHMCITIOBANIbHI TIOTPEOM MOXYTh OyTH 3a10BOJICHI "Ha rpaHuIi", Ae aaHi
30uparoThcsi, abo A€ KOpPUCTyBad BHKOHye TmeBHI nmii. IlepeBaramu
nepudepiiHuX 0OUNCIICHbD €:

® TIOKpallleHa MPOIyKTUBHICTb,
® JIOTpUMAaHHS BUMOT MPO KOH(IICHIIHHICTH 1 0e3MeKa JaHUuX
® MEHIII eKCIUTyaTalliitHi BUTPaTH.

MoMmeHT, e UiHHicTb iHpopMaLLil NOYMHAE 3MeHLLYBaTUCA
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Pucynox 3. I'padik “gac-minHicTs” 1HPOpMAIT Bil TPaHUYHUX MPUCTPOIB

Posrnsinemo koxHy niepesary.

IHokpaueHHs1 NPOAYKTHUBHOCTI

I'panuyni oOuucieHHS - IIe¢ HE TUIBKUA CIOCI0 30WpaHHS JaHUX IS
mepeaadi B Xxmapy, a TakoX 0oOpoOka, aHami3 1 MHUTTEBI nii Haj 310paHUMU
JaHUMHM Ha TPaHMIIL, 1110 1 POOHTH X BaYKJITMBUMH JIJISI ONITHMI3AIlii ITPOMHUCIOBUX
JaHUX.

Hampuknan, y BITpOCHEpPreTHIN, SKIIO 3MIHIOEThCS IMIBUAKICTH a0o
HaMpsSMOK BITPY, JIOKaJbHE IMpOTpaMHE 3a0e3MedYeHHs MOXKE aHali3yBaTd IIi
JaHl B PEXUMI pEATbHOrO0 Yacy 1 HaJalllTOBYBaTW OKpeMi TypOiHM MJis
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onTHMi3alii 3araJbHOTO BHUPOOHHUIITBA BITPOBOI EJIEKTPOCTaHIli. Y XMapy
HAJCHUJIAIOTHCS TUIBKM y3arajlbHEHI JaHi, [0 3HHUXKY€ BUMOTHU JI0 MPOMYCKHOT
3IaTHOCTI KaHAJTy 3B’SI3KY 1 3MEHIIIY€ TPUBAJIICTh Mepeiadl TaHUX.

Kpim Toro, TypOiHM TeHEpylOTh TepabalTu daHUX. BiampaBiaeHHS ITUX
JaHUX JO0 XMapud i1 BUKOHAHHA CKJIQJHOI AaHAMITHKUA TEXHOJIOTIYHO
JOCSDKHUM, aJjie HEBUIIPABIAHO JOPOTUM [UJIsl IIOJEHHOTO BUKOHAHHS. 3a
J01oMoror nepudepiiHux oOuYMCIeHb KIHIEBUNW KOPHCTYBad MOXKE 30uparu
MOTOKOBI JIaHi 3 TypOiHH 1 BUKOPUCTOBYBATH iX B PEKHUMI PEAIbHOTO 4Yacy AJis
MOTEPE/KEHHST HE3alIaHOBAaHUX TMPOCTOIB 1 TOJOBXKEHHS TEPMIHY CIY:KOU
oOJyaTHaHHS.

[IpoGnema mnepepadi BEIMKOI KUIBKOCTI JaHMX Y peaJlbHOMY dYaci 3
MiHIMaJIbHUMH BUTpPaTaMH BiJl BIAJAJICHUX MPOMUCIOBHX 00’ €KTIB MOXKE OyTH
MOM'SIKIIIEHA NUIIXOM BUKOPUCTaHHSM 1HTEICKTYyaJIbHUX MPUCTPOIB HA TPaHUIl
MEpeXi - Ha piBHI 3aBoay ab0 Ha TmoJbOBOMY piBHI. OOUYHCIICHHS Ha
nepudepliHuX TPUCTPOSAX HAOIMKAIOTh MOKIMBOCTI aHAJITUKH OJMKYE J10

YCTaTKyBaHHs Ta 3a0€3M€4yI0Th MEHIII BAPTICHUM BapiaHT ONTUMI3ALlli.

3MEeHLUIeHHA
onepauinHnx BuTpaT

——

¢ 3MeHLWEHHA BUMOT 40 NPOMyCKHOI
34aTHOCTI KaHa/ie 3B'A3Ky,

KoHpigeHUiMHICTb
Ta be3neka

——

e JlokansHa o6pobBKa AaHMX Ha
MicL, B perioHi Y gomeHi mae

36inblUeHHA
NPOAYKTUBHOCTI

———

¢ OBpobka aBapiii, aHaniTMKa Ta
A0AATKW NPauolTb TUM WBKALE,

YMm BNKKYe 00 Aepena faHux

MNMokpaweHa HafilHicTb Ta
micuesa 0bpobKa gaHuUX Bede 40
aBTOHOMHOTO BMKOHaHHA
npouecis, NPaBu/ Ta aropuTMmiB

MoKpaleHHA BiAMOBOCTIMKOCTI Ta

nepesarn y AOTPUMaHHI BUMOT
KOH}igeHUiMHOCTI Ta 0BbmexKeHb
noniTuK 6esneku

MNepepnaya gaHWX 32 BU3HAYEHHAM
Befe A0 MMOBIpHMX 3arpos
6esnewi TaK camo, AK i
pPO3MilLLEHHA B NyBAIYHUX

KiNIbKOCTI NepemillyBaHux oo
XMapu OaHux

® AHanisz Ta dinbTpaUia AaHWX Ha
rpaHuLi 3MeHLYye BUTPaTK Ha
3B'A30K, xMapHy 0bpobKy Ta
36epiraHHs gaHux

nepioais be3BiAMOBHOT poboTH

LWAAXOM BIOMOBW Bif KYpCyBaHHA

[AaHUX [0 AaTaLeHTpy ® 3axMCT KOHGigeHUIAHOCTI Wasxom
aHOHIMi3aLii Ta aHani3y gaHux
nopsag 3 iX Axepenom

CXOBUUWAaX AaHUX

Pucynoxk 4. [lepeBaru rpaHuuHUX OOUYUCIIEHb

JloTpumanHs koHpigeHUiHHOCTI i 0e3meKkn JaHUX

[Tybmiyna xMapa Mae JOBTMM TeEpeNiK MUTaHb 10 KOHQIIEHIIHHOCTI,
HOPMATHBHO-TIPABOBOTO PETYJIOBAaHHS Ta JOTPUMAHHS BCTAHOBJICHHX BUMOT,
MOB'SI3aHUX 3 CEKPETHUMM ab0 KOH(IIESHIIMHUMU JaHUMHU. Ha ChOToHIIIHIMI

8



JI€Hb, TOCTAYAJIBHUKH TIOCTYT MOXKYTh TapaHTyBaTH TPUBATHUN JOCTYI 1
KOHTPOJIb, OJIHAK 3a PaxyHOK TPOMI3JAKOCTI, BHCOKOI BapTOCTi, HHU3BKOI
THYYKOCTI Ta CKJIAJIHOCTI YIPaBJIIHHS TakuX pimieHb . ['paHudHl oOunCIeHHS
JO3BOJISIIOTh  MMIMPUEMCTBAM  MPAIfOBaTH  HE3aJe)KHO, BUKOPHCTOBYIOUU
myOJIIYHY/TIPUBATHY XMapy 3 JOKAJbHUMH OOYHMCIICHHSMH, 110 PO3MIIIYETHCS B
111 00J1aCT1, perioHi, TOMEHI a00 B HEOOX1THUX MekaX JIOKAJIbHOT Oe3IeKH.

3MeHIIeHHA eKCIUTyaTaliifHOI BapTOCTIi

[ligkmoyeHHs, TEepPEeHECeHHsS JaHWX, TMPOIMYCKHAa CIPOMOXXHOCTh Ta
3aTpUMKa OOYHCIIEHb B XMapHHUX TEXHOJOTIAX KOWITYIOTh Aoporo. I'paHuuH1
OOYHUCIICHHS BHUPINIYIOTh IIi TPOOJEeMH 3a pPaxyHOK 3HIDKEHHS BUMOT [0
MPOITYCKHOI 3/IaTHOCTI 1 3aTPUMOK.

Sxio, Hanpukiad, Juist OypiHHS HaQTOBHX 1 ra30BUX CKBaXWH B Hirepii
NOTPIOHI PO3PAXyHKU I MPOTHO3YBAHHS INBUJIKOCTI 3HMXKEHHSI BUIAOOYTKY
Ha(TH, ATbTEPHATUBHUMHU BapiaHTaMU € CTBOPEHHSI BJIACHUX LIEHTPIB 0OpOOKHU
JaHUX (BpaxOBYIOUM BIJIMOBIAHI OOMEXEHHS 32 BApPTICTIO 1 MacIITa0yBaHHSIM)
a00 BHUKOPHCTAHHS TOCIYr [OCTAYaJIbHHKIB XMAapHUX TEXHOJOTIH (e
HaWOMMKYMKA  LEHTp OOpoOKM JaHMX MOKe 3HaxomuTucs ax 3a 8000
KUIOMETPIB) 31 3HAYHUMHU TPONIOBUMHU  BHUTpaTaMd 1  HEHAJAIMHUM
00CITyroByBaHHSAM. 3aBJISKM TPAHUYHUM OOYHMCIICHHSM KIHIIEBUN KOpPUCTyBad
MOXX€ JIOKaJIbHO OOpOONIATH JaHI B PEKHMI PEATbHOTO Yacy 3a HEBEIHKY
YaCTUHY BapTOCTI MyOJIIYHOI XMapH, 30€epiralouu Mpu LbOMY THYYKICTb, SIKY
3abe3rneuye xmMapHa iHpacTpykTypa.

I'paHnyH1 0OYMCIEHHS! YTBOPIOKOTH €JIEMEHT, HEOOXIAHUI 11711 00poOKH
BeNUKUX 00csriB crBopeHux 3 IloT maHux, 10 OpSIMYIOTH BiJ MPUCTPOIO 0O
xMapu. OOpoOka JaHuX OJMKYE 10 MICIA, € BOHM T'€HEPYIOTHCS, 1 B MEXax
yacy BIJTYKYy, SKHH BUMAararoTh JIOKaJIbHI JOJATKH, BUPINIyE MPoOIeMu
MIBUIKOTO 3pOCTaHHS o0cATy naHuxX. ['paHWYHI OOYMCIICHHS 3MEHIIYIOTh Yac
peakxiii Ha Mo/Ili, 32 paXyHOK BUKJIFOUEHHS epeayl JaHuX B XMapy 1 Ha3aa JJis
MpOBEJCHHS aHamTUKU. lle M03BoNse YHHUKHYTH TIOTpeOM HapOIILyBaHHS
IPOIYCKHOI 3AaTHOCTI MEPEeXkl, yCyBaloud HEOOXIJHICTh Nepeaayl riradaiTiB
naHux y xmapy. lle Ttakox 3axuiae koHdinenuiai gaui [IoT, anamizyroun ix
JIOKaJIBHO B MPUBATHIN MEPEKI.

OTxe, MANPUEMCTBA, IO BHUKOPHUCTOBYIOTH TPaHUYHI OOYMCIICHHS,
MOXYTh TIOKPAIIUTA Ta ONTHUMI3yBaTW OMNEpaIiiHi MOKa3HUKH, a TaKOX,



e(heKTUBHO KEpyIOUd BUTpaTaMH, BHPIINIyBATH TNHUTAHHSI OE3MEKH Ta
BIIITOBIHOCTI BUMOTaM.

Cxema npuk/IaiB rPAHUYHUX 00YNC/ICHD

PiBeHb xmapu ::' (_: PiBeHb XMapu
pinews | : TH T \EER =TI~ T e
ofuncneHb | OGuncrerin | | I ofuncneHs
~ » . P -
Binens '.*',&a I " "“"’ N
| AT I I
sowcren | 1 I | ot
L ‘ ' ‘ | ceHcopm,
I ’ ‘ \.__.K T b'-._ i ‘ * " L LY “ f Mox ! ‘ b\ | aKTyaTopu,
[patui | & w4 Lol | | Lol [ N “ [ AR | BY3/M TOLLO
npucrpoi I
l I | | Cucrema :I Cucrema Cuctema I
I l - S p
O6eKT | 06’eKT | O6’eKT |

Pucynox 5. Tomnosiorist rpaHUYHUX 00YUCTIEHB

PucyHnok 5 inrocTpye KijibKa MPUKIIAAIB peaiizallli rpaHuYHUX 00YUCIICHb
Ha OCHOBI PI3HUX MOMISIAIB Oi3Hecy. [Ipukiaan po3risialoThCs 3711Ba HAIpaBo,
Mo Mipi YCKJIaJHEHHS TPaAaHUYHOTO PIBHS 1 00’€IHAHHS JCKUIBKOX CUCTEMHUX
¢Gynkuii . OOGuMciIOBaNbHUN PIBEHb NEPEMIIIYETHCS Bropy Mo iepapxii,
00'eTHYI0OUYM MOKJIUBOCT1 00pOOKH, iH(pOopMaIlito Ta aHi 3HU3Y.

Kinbka HaBeneHHX BapiaHTIB O3HAYalOTh, IO ICHY€ OaraTOpiBHEBUU
B3a€EMO3B'SI30K TpaHMIlL 1 XMap. TaMm, Je 11e MOXJIMBO, B UG POBI3allii 3aBXK 11
OyJile BUKOPHCTOBYBATHChH B3a€MOIOTIOBHIOBAHICTh TPAHMIII 1 XMapH, A€ IIBUIKE
1 JIOKadi30BaHEe OOYMCIICHHS BIIOyBaTUMYThcs Ha mepudepii, a mIodanbHI
o0uuCIeHHs, pO3pOOKH MOJEN1, MEHEKMEHT 1 Oe3MeKa MOXKYTh CKOPUCTATUCS
«MYZIPICTIO XMapH».

[TouneMo 3 mpUKIAAy TPOCTOTO PETYIATOpa TeMIeparypu (AuB. «A»
3J1iBa HA PUCYHKY 5).

[IpoGnema, siky HEOOX1AHO BUPIIIUTH, - 1I€ MOHITOPUHT TeMIIEpaTypu Ta
KepyBaHHS KOHKPETHHUM TIPUCTPOEM ab0 30HOK0. Y 1[bOMY BHUMIAJAKY
nepudepiiHUMU TIPUCTPOSMH OyAyTh TEPMOMApH, IO TEPeNaloTh JaHi MPO
TEeMIIepaTypy, Ta €JIEMEHT, 110 3a0e3neuye HarpiBaHHA a00 OXOJOJKEHHS.
['pasnvHUM K€ OOYMCTIOBATLHUM TPUCTPOEM OyA€ PETyNIATOp TEeMIIepaTypH,
KWW BUKOHYE aJITOPUTM KEPYBaHHS 1 3A1MCHIOE PETYIIOBAHHS.
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SIK1o MeTa mossirae B MATPUMII TEMIEPaTypu Ha JEKUTBKOX MPUCTPOAX
abo0 JUISHKaX, TO TPAHUIICIO CTA€ CaM PETYJATOp Temmeparypu (Oyap TO OKpemi
KOMITOHEHTH 200 aBTOHOMHI CHCTEMH), a TPAaHUYHUN OOYMCITIOBAIbHUN PIBEHb
CTa€ CUCTEMOIO, 1110 KOOPAUHYE yrpaBiiHHs, sk npasuio 1e [1JIK abo SCADA
cuctema ("B" Ha pucyHky ).

k110 koMmepiiiiiHa MeTa MoJsArae y MOHITOPUHTY Ta yIpaBiIiHHI KiJTbKOMa
reorpadiyHo BiJaJIECHUMHU O0'€KTaMU, TO TPAHULIA KOXKHOTO OKPEMOro o0'ekTa
MOBIIOMJISIE TIPO CBi cTaH oOumcioBaabHOMY piBHI B xmapi ("C" Ha

PHCYHKY 5).

XapakrepucTuka Mojae i rpaHnYHux o0uucienn [oT

['paHuyH1 OOYMCIIEHHA € BEPTHUKAJbHUMHU B KOMILIEKCHOMY PO3yMiHHI,
BiJl PUCTPOIO IO XMapH, 1 TOPU3OHTAIBHUMU 3 Torysiny mifacuctem [loT. Hosa
MOZIeJIb OOYMCIIEHb MOBHICTIO PO3MOALIEHA 1 MOXE MIATPUMYBATH MIUPOKUN
CIIEKTP B3a€MO/IIM 1 KOMYHIKAI[IHHUX M1JIXO0/11B, BKIIOYAIOUHU:
— OJIHOPAHTOBI MEPEXi, HAPUKJIIAJ, KaMepu O€3MeKH, Kl MOBIIOMIISIOThH
po 00'€KTH B MeKax iX 30H,
— cCHiBIpals TpaHUYHUX TPUCTPOIB, HAMPHUKIAJT, CaMOOpTraHi3alis
TPAHCHOPTHUX 3ac001B, SIKI IEPECYBAIOTHCS pa3oM, ad0 BITPOBUX TypOIH
y BIIJIaJICHUX MICIISIX,
— PpO3MOALIEHI 3allUTH 3a TaHUMH, 10 30€piratoThCsl B MPUCTPOAX, XMapl Ta
B OYy/Ib-IKOMY MICIII MI’)K HUMH,
— pPO3MNOJUICHE KepyBaHHS JIaHMMH, BH3HAUCHHS TOTO, JIe, SKi JaHi, 1 K
JIOBI'O MIOBUHHI 30epiratucs,
— YIOpaBJiHHSA JAaHUMH, BKIIOYAIOYM SKICTh, 3PYYHICTh BHKOPUCTaHHS,
KOH(D1ICHIIIMHICTH Ta TX Oe3MeKy.

Kuaruosi ¢pakropu: Bigx xmMapu 10 nepudepiiiHux 0049HuC/IeHb

Hosi cuenapii IloT 3MiHIOIOTE MOJENh XMapHUX OOYHUCIICHB, IO
PU3BOIUTH JI0 TAKUX BUMOT

YyTauBicTh 10 4Yacy: 4acTO PIIICHHS MarOTh NMPUHAMATHCS BIIPOJIOBK
MUTICEKYH/I, @ HaJICUJIaHHS JaHUX J0 XMapH 1 Ha3aJ MPU3BOJUTH 10 HEOKAHOT
3aTpUMKHU. 3 OTJISAy Ha YOPaBIIHHS HAMIWHICTIO Ta KPUTHYHUM IUIIXOM
MIPOXO/UKEHHS 1H(poOpMalii, BUKOPUCTOBYBAaTH BHUKIIIOUHO BIJAAJIEHY JIOTIKY
3aHAATO PU3HKOBaHO. [loka30BUM TMPUKIAAOM € OE3MUIOTHI aBTOMOOUII: X0Y
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QITOPUTM TIOTIEPEKEHHS aBapiii MoOXke BHUKOHYBATHChH Yy XMapi, Kpaiie
3aIyCKaTH aJITOPUTMH Ha Kparo.

3B’A30K:  1H(QpacTpykTypa MOOUIBHOI  MeEpexi, SK  MpaBuIIO,
PO3MIIIYETHCS B TYCTO HACEJIEHUX MICHKUX pailoHaX, a MICJsl MePEMILTy€eThCs B
CUIBCBbKI YW BijasieHHl padoHu. s mificHO BiAJaJIeHHMX OO0’€KTIB €IUHUM
BapiaHTOM MOX€ OyTH JIMIIEe CYMyTHUKOBHUH 3B'S30K. 3BIJICH BUHUKJIIA TEOPis, B
akiii npukianad BukopuctaHHs IloT s Takux ramysed, K BHIOOYTOK
KOPHCHUX KOMAaJINH, XIMIYHA MPOMHUCIIOBICTh Ta CyIHOIUIABCTBO, HEAOCTATHHO
3a0e3neyeHi HaAIHHUM 1 TOCTYITHUM 3B’ SI3KOM.

Mexa paHux: y JesSKUX BHMaJKax JaHi, [0 TEHEPYIOThCS Ta
BUKOPHUCTOBYIOTbCSI MPHUCTPOSIMH, HANAIOThCS I1HIIMM TMPUCTPOSM JIMIIE B
nokanbHUX Mexax. LI maHi MOXyTh OyTH OTpUMaH1 Ta MepellaHl 3 HU3BKOIO
3aTPUMKOIO BiJl TPAaHUYHUX MPUCTPOIB 10 KOPUCTYBAUiB y JIOKAJIBHINA MEPEXI.
3ajie’)KHO Bl BUNAJAKY BUKOPHUCTAHHS pajlyC TEPUTOPIi MOXKE BaplrOBaTHUCS BIJ
JEKUTbKOX CAHTUMETPIB JI0 IIJIOr0 pailoHy ado MicTa. Y CLEHapisix pO3MIUPEHOI
peanbHOCTI, HAOpHKiIaJd, B PO3YMHHX MICTaX, JIOKaJbHI T'PAaHUYHI
1H(paCTPYKTYypu MOXKyTh 30epiraTu 1HQOpMalil0 MpO CYCiAHI BHU3HAYHI
nam'sTku. OCKUIbKM OlIbllIa YacTWHA 3BEPHEHb A0 JaHUX (200 CHOXUBaHHS
JaHux) OyJie 371MCHIOBATHCS B OJHIN JIOKAJIbHIN 00J1acTi, HEMa€e HEOOX1THOCTI
30epiratu Bcro iHpopmaiiito B xmapi. Konu nani nepexoasTh Bifl MPUBATHOI 10
3araJbHOIOCTYIIHOI Mepexi 1 yepe3 KOPIOHW JepXkaB, TOJl 1 KOpIopaTHUBHA
MOJITUKA, 1 MICIIEBE PEryJlOBaHHS JaHUX BHU3HAYATUMYTh, 10 MOXKE
30epiratucs JIOKajabHO, a 1110 MOKe OYTH BIAMIPABIECHO B XMapy.

OO0csar gaHux: oOcAr JaHMX, 110 F'€HEPYIOThCSA AATYMKaAMH, MOXe OyTH
Benu4e3HuM. Hampukiaza, coTHI KaMep 3 BUCOKOIO PO3/IIBLHOIO 3[aTHICTIO, SIK1
CTBOPIOIOTH BiJICOMOTOKM 3 YacToTor0 30 KaapiB B CEKYHIY, MOXYTh
NEPEeBAHTAXUTH KaHAIM 3B'I3Ky. ['paHuWuHi OOYMCICHHS JI03BOJSIOTH
00poOJsAiTH Ta 30epiraTu JaHl JOKaJIbHO, KOJU 0 XMapu MepeAaroThbCs TUIbKU
nonepeaHbo 00po0JIeHI TaHi.

36mmkennsa IT/OT: icropuuHo omnepauiiiHi TexHosorii (Operational
Technologies, OT), siki BUKOpPUCTOBYBAIKCS Jisl YIIPABIIHHS Ta aBTOMAaTU3AIll1
MPOMHKCIIOBOTO  OOJaJiHAHHS, ICHYBaJd HAa TpPaHHII MEpexi, TOAl SK
iHdopmariiai - Texnonorii  (Information Technologies, IT) Oynu Oinbin
LEHTPaII30BaHUMHU. X04a Il CUCTEMH PO3IJIAJAI0THCI OKPEMO, BXKIMBO MAaTU
inTerpoBany crparerito ['T/OT, sika npononye:

— 0Oi3Hec-/aH1, HeoOX1JIH1 I 1HTepnpeTalii uu chiBctaBiaeHHs AaHux [oT

JUTSI IPUAHSTTS PILICHB,
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— HAsgBHICTh SK ICHYIOYMX, TaK 1 HOBUX Oi3Hec-pe3yibTaTiB, Oi3Hec-
MoOJIeNeH, Ikl BUKOPHUCTOBYIOTh 1IHTETPOBaHI JIaHi 1
— CTaHAapTHI MPOIECH JUTSI TOCSITHEHHS pe3yJIbTaTiB.

VYnpaBniHHS JAaHUMH BU3HAUYA€ PIBEHb SKOCTI, 3pYYHOCTI BUKOPUCTAHHS,
KoH(pimeHIiitHOCTI Ta Oe3nekn nanux. HeszanoBinpHE yrpaBiiHHS TaHUMHA MOXKE
3aUIINTA KOMIIAHII0 BPA3IUBOIO J0 3HaYyHUX 3001B y poOoTi. 3 iHIIOrO OOKY,
Yepe3MipHEe  YMpaBIIHHA JJAaHUMH MOXE IEepPelIKO/KATH  1HHOBAIISIM.
[Tepudepiitni 0OYMCICHHST JOTOMArarOTh CIPOCTUTH YIIPABIIHHSA JaHUMH 3a
JIOTIOMOT O10:

- YHEMOXIIMBIICHHS TIEPETIOBHEHHS JaHWX: BEIUKI OOCSATH YacoBUX
MMOKa3HUKIB TEXHOJIOTIYHUX MMapaMEeTPiB MOXKYTh OyTH MPOAHAII30BaH1 Ha
TpaHuIll,

- TOKpalleHHS 3pYYHOCTI BUKOPUCTAHHS JAaHMX: T'PaHUYHI OOYMCIEHHS
Jal0Th 3MOTY CHIBCTaBJATH JaHi, II0 MOKpallye MOXJIMBOCTI ixX
3aCTOCYBaHHH,

- TIOJIMIICHHS KOH(IACHIINWHOCTI aHUX: TOJITHKA Oe3MeKHM Ha TpaHUIll
JI03BOJISIE BAKOPUCTOBYBATH JIMIIIC BIATIOBIIHI JIaHI,

- 3HW)KECHHS BIUIMBY MOPYLIEHb O€3MEKU: OCKUIBKM TPpaHU4HI OOYMCIEHHS
JIO3BOJISIIOTh BUKOPUCTOBYBAaTH 30€piraHHs Ta aHajli3 JaHuX, SKi
HEOOXITHO 00'€enHaTH, BIUIMB MOPYLIEHb O€3MeKHu Moxe OyTH
OOMEKEeHHH.

Ipukaagu BUKOPUCTAHHS

Le# po3min omucye BUMAJAKU BUKOPUCTAHHS, IO LITIOCTPYIOTh MepeBaru
IrpaHUYHUX oOuncieHb. Ha pucyHky 6 Tmoka3aHl JIOTI4HI OO0'€KTH, IO
3HaXOJAThCS B XMapi a00 Ha kpato, 3'efHanux yepe3 WAN. Konu Bnepiie Oynu
BBEJCHI XMapH, ICHyBaJla TCHJICHIIS «IIEPEMICTUTH BCE B XMapy», alie uepes
3aTPUMKH MEPEXKl1 1 BapTICTh Iepeaayl BEIMKOI KUTBKOCTI JIaHWX, 3aBJIaHHS
OLTBII TTOB’SI3aH1 3 JIOTIKOKO 3aJHIIAIUCs Ha Tiepudepii. 3aBasiKy MOIMIICHHIO
OOYHUCITIOBAILHOT TOTYXHOCTI Ta PO3IMIMPEHHIO MOXJIMBOCTEH TMPHUCTPOIB,
KUIBKICTh 3aB/IaHb, 1110 BUKOHYIOTHCS Ha TPAHMUIIL, TPOJIOBKYBATUME 3POCTATH.
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MpeguKkTUBHE 06CYTOBYBaHHA
XMa pa AHaniTvka Big Data Bigkputi API
AJMiHICTpyBaHHA 3'eAHaHb Hae4aHHA mogenei
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ObnagHaHHA A8 rPAHUYHUX

ob4yncneHb
NoryeaHHA JloKanbHi goaaTkun BigkpwuTi API OuiHOBaHHA
paHuuA : :
OHosneHHa Firmware/Software 36ip Ta obpobKa AaHux
KepyBaHHA BipobpaxeHHn BumiptoBaHHA Bsaemogin
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1 NidpTn Mauinynatopu TexHika pom.ripathi

MexaHi3Mmu MallMHK

Pucynox 6. Cxema J0r14HO1 apXITeKTypH ['paHUYHNX 00UYMCIEHB

JUist mosiermieHHs OOTOBOPEHHsI TPaHWLb Ta HEOOXITHUX 3aco01B s
BIIPOBAKCHHS TIepUdepitHuX 00UUCIICHb Y KOKHOMY MPUKIIAJII BUKOPUCTAHHS
nonarThesi MyHKTH «OCHOBHI BUMOTHY, «I'panutii» Ta «['paHUYHI NPUCTPOI».
«OCHOBHI BHMOTH» HE€ BIAHOCATHCS JO CTaHAApPTIB, TOMY BOHHU HE €
HOpMaTHUBHUMHU. «['panuri» - 1e OadeHHS aBTOpa IIOAO BapiaHTIB
BUKOPHUCTAHHS, 110 HE Ma€ Ha MeTI OyTH eTajoHHUM, 00, SIK MPaBUIO, MEXI
KOXKHOI CiIy»K0u abo mporpamMu 3MIHIOIOTBCSI B 3aJIEKHOCTI BiJ PIllICHb,
BUKOPHUCTAHUX PO3poOHUKaMU cuctemu. [logioHuM ynHOM, TepMiH «I paHuyHi
MPUCTPOI», IO BUKOPUCTOBYETHCS B TPHUKIAJAaX aBTOPAMH,HACTIPABIl HE
0OMEKYETHCSI HABEJICHUM TIEPEITIKOM.

O3HalOMHUBIIMCH 3 yCiMa OMUCAaHUMHU TYT MPUKIAIAMU BUKOPHCTAHHS,
MU 3pOOMJIM BUCHOBOK TPO 3arajbHI BUMOTH JI0 TPAHHUYHUX OOYMCIIEHB, SKi
OyJv CIIUUIBHUMU JIJIs1 BC1X BUMAIKIB:
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3B'SI30K: TpaHUYHI TPUCTPOi MOBUHHI TPOAOBXKYBATH (YHKI[IOHYBaTH
HaBITh 3a YMOBH, IO Mepeava JaHuX MoXKe Oy/ie THMYacOBO MepepBaHa.

MokIMBOCTI TI'PAHMYHHUX NPUCTPOIB: TPAHWYHI MPUCTPOI TMOBUHHI
MIATPUMYBATH MOXKJIUMBOCTI TepuepiiiHuX OO0YMCICHBb: 3B’S30K, JIOKAJIbHI
00YMCIIEHHS 1 JJOKAIbHI CXOBHIIIA.

POYyHKIIOHAIBHICT, TPAHUYHOI0 NMPUCTPOK: TPAHUYHUM MPUCTPOSIM
MOKHa HaJaBaTH Pi3HI CHEIU(IYHI XapaKTEPUCTUKU 3aJIEKHO B MOTPeO
pI3HUX  Tajdy3ed  MPOMHUCIOBOCTI: KOMOAKTHI ~ pPO3MIpH,  HHU3BKE
CHEeproClOKUBAaHHS, AaHTUBIOpallisi, eNeKTPOMAarHiTHE eKpaHyBaHHS Ta
BOJIOHETIPOHUKHICTb.

3a0e3neueHHs 0e3MeKH NMePCOHATY

Meta: BUKOpPHUCTOBYBAaTH OararoyHKIIOHAJIbHI JIETEKTOPU Trazy s
MOHITOPUHTY BIUIMBY ILIKUVIMBUX Tra3iB mifg 4ac poOodoi 3MiHH. CTBOPUTH
npodiIl BIUIMBY B PEKUMI PEaTbHOIO 4acy, BUKOPUCTOBYIOUM JaHl JATYUKIB, 1
ckopuryBatu rpagik poOOTH abo0 NOCIIJOBHICTb BUKOHAaHHA poOIT, 100
MONEPEIUTH TPOOIEMHU 31 310POB'SIM.

Onuc BUKOpPUCTAHHSA: Oe3MeKka B MIKIJIMBOMY a00 HeOE3MeuHOMY IS
KUTTSI CEPEIOBUILI, HAITPUKIAJ BUAOOYTOK B IIAXTaX, € TOJIOBHUM MUTAHHAM. €
i 1HIN T[WUTaHHS, TOB'A3aHI 3 BUPOOHHUIITBOM, - CTaH BHUKOPUCTOBYBAaHUX
IHCTPYMEHTIB, CTaH KOHBEepa ad0 TPAHCHMOPTHUX 3aCO01B, IO 3aCTOCOBYIOTHCA
IUIsL TIEPEMILIEHHST PYyJau, 1 0OCATIB pyau, BUPOOJIEHOI B OOJIKOBHM Mepiof
TOILIO.

OCHOBHiI BUMOTH:

1. (MOHITOPUHT HaBKOJUIITHHOTO CEPEIOBHUINA) HEOOXITHO peai3yBaTh
MO>KJIMBOCTI BUSIBJIEHHS OTpPYHHUX Ta3iB, BHM3HAUEHHS Ta KOHTPOJIIO
TEMIEPaTypy HAaBKOJIMILIHBOTO CEpEOBHUIIA, KEPYBaHHS OCBITICHHSIM,

2. (IlepcoHanmpbHUli MOHITOPUHI) OCOOMCTAa CHCTEMA MOHITOPUHTY
OCHOBHHX IMOKa3HUKIB CTaHy OpraHi3My MOBHMHHA OyTH BCTAHOBJICHA JIOKAJIBHO 1
JnaHi OyIyTh BIANpPaBICHI 1O I[EHTPAJbHOI CTaHIlI MOHITOPUHTY B
onepauifHOMYy IIEHTPI.

I'panuni: poboue micre (Hampukiaza, B odici eKcruTyararii maxTa ado
oTepaliifHOMy IIEHTP1).

I'pannuni mnpucTpoi: ocobucra cucrteMa MOHITOPUHTY OCHOBHHX
MMOKa3HUKIB CTaHy OpraHi3My (TeMIiepaTypa Tijia, 4acTOTa CEPIIEBUX CKOPOUCHb
1 KpoB'sHuUM THCK, piBeHb CO2), nepcoHaIbHUN TpPEKEp, MOHITOPUHT
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HABKOJIMIIIHBOTO CEPEeOBHUINA (TeMIepaTypa HaBKOJUIIHBOTO CEpPEelIOBHUIIA,
piBenb CO, BuABIEHHS HEOE3NMEYHOTO Ta3y, OCBITJICHHS), IHCTPYMEHTIB,
BaHTA)XHUX aBTOMOOLTIB 1 aBTOMAaTHYHO KEPOBAHUX TPAHCIIOPTHUX 3ac00iB,
KOHBEEPHHUX CTPIYOK i BATOBUX MPHUCTPOIB.

B3aemo3B’s130K Ta BIACTEKEHHS CTAHY ABTONAPKY

Meta: ol0'eqmatm gani GPS B peanpHOMY daci 3 JaHUMH TPO
BUKOPWCTAHHS aBTOMOOUISI BiJ JATYHMKIB JUIsi MOHITOPHHTY Ta ONTHMI3arii
pO3TaIlyBaHHS Ta CTaHy aBTOMAPKY.

Onuc BUKOPUCTAHHSA: aBTOTPAHCIIOPTHA KOMIIaH1d TOBUHHA O€3MEYHO 1
e(eKTUBHO eKCIUTyaTyBaTH CBOi TpaHCHOpPTHI 3acobu. Ha nmomatok 1o
ONTUMAaJIbHUX MapHipyTiB  JIOCTaBKM, MEXaHIYHMM CTaH KOXKHOTO
TPAHCHIOPTHOTO 3ac00y MOKE CIHPHUSITH CBOEYACHOMY OOCIYrOBYBAaHHIO [IJIs
MIJBUIIEHHA €QEeKTUBHOCTI Ta Oe3neKku eKcruryaTtauli. Take ympaBiiHHS
3a3BUYail MPU3HAYEHE JI1 OKPEMHUX BAaHTAXKHUX aBTOMOOLIIB, ajie MOXe OyTH
po3IIMpeHe Ha JAeKUIbKa, o0 chopmyBaTu "3ariH" O€3MUIOTHUX BAHTAKHUKIB
JUTSL TIIBUILIEHHS €(DEKTUBHOCTI pOOOTH.

dopMyBaHHS aBTOKOJIOH 3a3BUYail BUKOPUCTOBYETHCS JJisi OE3MIIOTHUX
TpaHCHOpPTHUX 3aco0i. [lepmmii aBTOMOOUTH OLIIHIOE CMYTY PyXy Ta CTaH PyXy
JUIS BU3HAYCHHS ONTUMAJIBLHOI IIBUAKOCTI 111 MaHeBpy. Ll indopmaliis morim
nepeaeThCsl HAaCTYIMTHUM TPAHCIIOPTHUM 3aco0aM y koJioHi. KoxkeH aBToMOO1Tb
Ma€e KOMYHIKAI[IiHI MOXJIMBOCTI ‘‘aBTOMOOLIb-3-aBTOMOO1JIEM” Ta 3acolu
ympaBJiiHHS JUisi 3a0e3neueHHst Oesneku pyxy. Ilepmuii aBTomMoOUIL 30Upae
iH(dopMmalito, Taky K pPO3TalllyBaHHS TIpyNnH Ta pOOOYMH CTaH KOXHOTO
TPaHCIIOPTHOTO 3aco0y, Ta 3BITYE 110 odicy.

OCHOBHI BUMOTH:

1. BiACTeXEHHS TpaHCHOPTHUX 3acob0iB Ha ocHoBl GPS, o
MIATPUMYETHCS JTOKATBHO KapTOIO;

2. cUCTeMa MOHITOPUHTY CTaHy TPAHCIIOPTHOTO 3aC00Yy BCTAHOBITIOETHCS
JIOKaJdbHO, 1 JaHl HAJCWIAIOTHCA JI0 LEHTPAIbHOI CTAHIII MOHITOPUHIY B
onepauifHoOMy IIEHTpI;

3. IEHTpaTi30BaHe MiIKIIOUCHHS JIJI1 OHOBJIEHHS TpadiKy.

I'panuns: nepmmii aBTOMOO1JIb KOJIOHH.

I'pannyHi mNpPUCTPOI: MOHITOPUHT CTaHy TPAHCIIOPTHOTO 3acoly
(dactoTa oOepTaHHs BUTYHA, TEMIIEpaTypa, TOBIIMHA PO3PUBY Ta TiIpaBiidHa
mijicucTeMa, IiJcucTeMa Iepe/iayi, Bara, TUCK B IIIMHAX, PIBEHb MMaJMBa Ta iH.),
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GPS Tpekep, MOHITOPHHT HaBKOJUIIHHOTO CEPEAOBHINA (TeMmeparypa
HaBKOJIUIITHROTO  CEPEJOBUINA, BHUSBJICHHS CMYTH), MOHITOPUHT CTaHYy
KOHTEHHEPIB (11 XOJO0AUILHOTO 00JIaJHaHHS) Ta MPUCTPOIB Oe3neku V2V.

IIpeanukTUBHE 00CAYTOBYBAHHS MiIK/II0YEHUX JiTiB

Meta: 3a J0mMOMOrol0 J0JATKiB, BCTAHOBJIEHUX Ha MPHUENHAHUX [0
Mepexi JidTax, omepaTopd 1 TEXHIYHI MPaliBHUKH 37aTHI BHUKOHYBaTH
npodinakTiyHe oOCITyroByBaHHs Ji(pTIB HA OCHOBI JaHMX, SKI BOHU HAJalOTh
Ha TPaHMIII.

Onuc Bukopucranusa: Oneparopu MIAKIIOYEHUX JI(QTIB, COUPAIOYUCH
Ha MPOTHOCTHYHI (DYHKII TpaHUYHUX TPHUCTPOIB JJIsi OOCITYTOBYBaHHS iXHIX
CUCTEM, MIABUILYIOTh HAAIMHICTh 1 3MEHIIIYIOTh Yacy MpocToro. Excrityarariiiti
BUTPATU IIMX CUCTEM 3HAUHO 3HMXKYETHCS B TOM )K€ 4ac, IK €)EKTUBHICTh MOXKE
OyTH 3HAYHO MOKpAILICHA.

[ligknrodyeHnii T BUKOPUCTOBYE OaraTo AaTYMKIB AJiA 300py JaHUX
npo IyM, BiOpaiito, Temreparypy touio. IloTounnii ctan midra moxe OyTu
OI[IHEHUM HAa OCHOBI aHAI3y OTPUMAHUX JaHUX. 3 JiTaMu, MIIKITIOYEHUMH J0
IPaHUYHUX OOYMCITIOBAIIBHUX MPUCTPOIB, JIe OTPUMAaHI JIaH1 3aBAHTAXKYIOTHCS B
XMapy, omneparopu Ji(dTiB MOXYTb OTPUMATH MOTOYHHM CTaTyc BCIX JI(TIB.
TexHiuHI MpaIiBHUKU TOTIM MOXYTh BUKOHYBATH TOMEPEHKYBAIbHE TEXHIUHE
00CITyrOBYBaHHSI 3 BUKOPHUCTAaHHSIM JaHUX TPAHUYHUX OOYHUCIICHb Ta JAHUX Y
XMapi, 11 BUOIPKOBOI MEPEBIPKHU 1 0OCIYyroByBaHHA Ji(Ta, sKi, IIBUIIIE 32
BCe, OyJlyTh BUXOJUTHU 3 JIay BIANOBIAHO 0 JAaHMX aHamiTUKU. [IpeaukTuBHE
00CIIyrOBYBaHHSI TIJBUINYE €(PEKTUBHICTH POOOTH OOJaTHAHHS, 3HIKYIOUU
BUTpPAaTH Ha TEXHIYHE OOCIYrOBYBaHHS 3a PAaxyHOK IIJIECIIPSIMOBAHOTO
3ano0iranHs 3001B Ta YHUKHEHHS HE3aIlIAHOBAHUX TIPOCTOIB.

OcHOBHI BUMOT'H:

l. rpaHuyHi OpUCTPOi MNPOMOHYIOTH BIAKpUTI API, sKi 103BOJNSAIOTH
TpeTIM 0cobaM po3poOIATU JOAATKH, 1110 BCTAHOBJIIOIOTHCS HA HUX;

2. Uil TIATPUMKH II0J000BOTO MOHITOPUHIY, TPaHW4YHI MPUCTPOI
iATPUMYIOTH OHOBJICHHS CBOTO TIPOTPaMHOTO 3a0e3meueHHsI.

I'panuns: nenTp excruryatarii gigra abo cam it

I'pannuni mpucrpoi: IHdpauepBoHI AATUYMKHM, NATYUKH BarH, UMY,
BiOparlii, IryMoBi, KaMepu Ta iHTepQeicu.
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Bincre:xenns: npoaykuii

Mera: Permamenté B XapyoBiii  MPOMHUCIOBOCTI  (HAmpHKIA,
EC128/2002) BumararoTh BiJ BHpPOOHUKIB BCTAHOBJICHHS CHUCTEM, IO
J03BOJISIIOTH MPOCTEXKYBATH Xap4OBi MPOAYKTU Ha BCIX CTAJIAX BUPOOHUIITBA,
nepepoOku Ta  aucTpuOyiii. Xoda 1eM BHUNAAOK BUKOPHUCTAHHS 1
30CEePE/KYEThCA HAa XapyoBIA MPOMHUCIOBOCTI, MOXJIHMBICTH BIJCIIIKOBYBaTH
MPOAYKIIIO BaXKIIMBA B PI3HUX TaIy3iX MPOMHCIOBOCTI.

Onuc Bukopucranusa: IllMaroukm 1TacTUKY B IIOKOJAJHUX
O0aroHuMKax, OakTepiagbHe 3a0pyIHEHHS BEpILIKIB, MOMHJIKOBO BKa3aHi
IHIPEIIEHTH B TOTOBHUX CTpaBaXx Ha OCHOBI IMAacTH - ICHYe Oarato IpUYUH
MOBEPHEHHS Xap4yoBUX MpoayKTiB. Koy MoBa e mpo MOBEPHEHHST MPOAYKIIII,
BaXXJIMBE 3HaUYCHHS Mae€ yac. OKpiM HIKOAM peryTallii BApOOHUKA, TaKl CUTyallii
MOXXYTh 3aBJaTH 3HAYHUX 30UTKIB, IPH YOMY BHUTPATH 3POCTAIOTh, OCKUIBKH
MICII€3HAXO/[XKEHHS KIHIIEBO1 IPOJIYKIIi1 HEBIIOME.

Mtpux-koqu  ta  2D-kogm abo0  €NEKTPOHHI  pagloMasiuKu
BUKOPUCTOBYIOTbCA MJIs 1JIeHTU(iKalli O00'€KTIB 3aJeXHO BiJ TOro, 4u LeE
OKpeMI1 IIpeIMETH, IEPBUHHA YU BTOPUHHA YIIAKOBKA, M1JJIOHU, BAHTAXKIBKU 200
koHTerHepu. Komu #aeThcss mpo Te, sKi TEXHOJOT!i BUKOPUCTOBYBATH, CI1J
BpaxoByBaTu (piHaHCOBI (hakTOpH, 00'€KTH 1 Mporecu. Hanpukman, mTpux-Ko/
MOXke OyTH HaJpyKOBaHUW Ha SHIll, B TOH Yac SK KOPOOKH, IO MICTSAThH IIICTh
a00 JBaHANLThL s€llb, MOXYTh OyTH mMmo3HadyeHl 2D kogamu Ta JTONMOBHEHI
3BUYAHUM TEKCTOM, TAKUM SIK CTPOK NMPUIAATHOCTI. 3 1HIIOrO0 OOKY, MOKHa
I0AaTH  PaJloMasyoK JO KAPTOHHOI KOPOOKH, MIJIOHIB a00 1HIIUX
KOHTeiHepiB. Pi3Hi  omwmcani Merogu  igeHTUdiKamii  3a0e3MeuyroTh
BIJICTeKYBaHHSI TOTOKY MarepiajiB Ta NPOJAYKTIB MO BCbOMY JIQHIIOTY
MOCTa4YaHHS.

[IpomucioBe 06saqHaHHS, aBTOMAaTUYHO KEPOBaHI TPAHCHOPTHI 3aco0u
(automated guided vehicles, AGV) i1 komabopaTuBHi poOOTH a00 «KOOOTHY
aedaini  Oulbllle  MOIIMpPEeHI Ha  BUpOOHUUTBI. HailOubm  AOUIIBHUM
BUKOPUCTAaHHSIM € yNaKoOBKa 1 majeTrusanis, NmigidoM 1 MmepeMillleHHs JeTajei,
00CITyroByBaHHS CTaHKIB, MOHTaXX 1 KOHTPOJIb SIKOCTI. Tak sK mpoOjemMu
MOXYTh BUHHUKATH Ha OyJb-SKOMY €Taml JIAHI[IoTa MOCTAa4aHHS, BKIIOYAIOUN
AKICTh a00 00poOKy watepiaiiB, 3a0pyJAHEHHS JIOABMH YU MaIIHHAMH,
HECIPABHICTh MPOLECIB, AKICTh MPOIYKIT Ta MOMJIMBICTH BiJICTEKYBaHHS
MPOJIYKTY BHUMAara€ peecTpailii Ta MEpeBIPKU JIIOJACH, MPOIECiB 1 MAIIuH, 10
OepyTh y4acThb y MpOIIeCi.
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JlaTanku 3 00YMCITIOBATLHUMH MOJTHBOCTSIMHU JO3BOJISTIFOTH TIEPEBIPUTH
i MeTtoau imeHTudikamii MPOAYKTY BIIIMOBIIHO MO 30EpPEKCHUX TaHUX IS
TOTO, 100 YIEeBHUTUCS B 3a0e3ledeHHI MOTOKY TOBapiB, JIOJEH, MPOIECIB i
MaiuH. BiAnmoBiiHUi TpOAYKT MOTPAIUIAE Y HAJCKHUN MAKET 1 Ha IMOJIMIIO 3
KOPEKTHOIO 1H(opMarli€ro, Mo MpaBUILHO BiJIOOpaXa€ThCS Ha YIAKOBII 1 3
MOBHOIO 1CTOPI€I0 BUTOTOBJICHHS, IOCTYITHOIO B XMapi.

OCHOBHI BUMOTH:

1. BpaxyBaHHA YMOB HAaBKOJIMIIIHBOTO CEPEJOBHINA TpU BHUOOPI
TPaHUYHHUX TPHUCTPOIB y XapuoBii MPOMHCIOBOCTI, Taki SK BOJOTICTh 1
30epiraHHs B XOJOAWIBHUKY Ta Ha BIKPUTOMY HOBITPI;

2. BUABJICHHS MicIsi TiepeOyBaHHA Ta BIJCTEKEHHS €JIEMEHTIB €
BaYXJIMBUM Ha BCIX €Tanax BUPOOHUIITBA, IEPEPOOKHU Ta PO3MOILTY;

3. IaTYMKU Ta CUCTEMH MAIIMHHOTO 30py BHU3HAYAIOTh TBEP/l YaCTUHKH
a00 3a0py/IHIOIOU1 PEYOBUHU B 1Ki;

4. ceHcopu Ta OOYMCIIOBaJIbHI CUCTEMH IJisi OpraHizaiii, 3amucy Ta
MEPEBIPKU 3aT1STHUX JIFOJIEH, TTPOIIECIB 1 MAIIIUH.

I'panuus: mamuHa, Ha K1 pO3TalIOBAHUM JTaTUUK.

I'pannyni mpucrpoi: 3untyBaul mrpux-konaiB ;s 1D abo 2D komis,
B1JICOJIATYMKH JIJIA 3anucy 300paxenb, RFID-MiTku To1o.

IHepudepiiini 004YHUC/IEHHS Ta TPOMHCI0BA AHATITHKA

AHaniTuKa, B IIMPOKOMY PO3YMIHHI, BU3HAYAETHCS SK JUCLMIUIIHA, 110
nepeTBoproe  JaHi B iHMOpMali0 Ta KOMEPLIMHY IIHHICTh MIJISAXOM
cucteMaTuyHoro anamizy. IlpomwucioBa aHamiTHKa - 1€ BUKOPUCTAHHS
aHamiTuky B cucremax IloT.

Posminpena anamiTHKa JEXKUTh B OCHOBI MEPEX0ay Ha HOBUU PIBEHb B
00poO1i 1H}opMarlii 1, 0 CTOCYETHCS MAIWH, MPOIIECIB Ta CTPYKTYp JaHUX,
nepeadayae HOBI I[IHHY 1HGOPMAIIIO Ta 3HAHHS JJIs ONTHUMI3AIll MPUUHATTS
pillieHb 1 3a0€3MeUeHHs 1HTEJIEKTYyaJbHUX ONepalliid, M0 BIUIMBAaE Ha O13HEC
pe3yJabTaTh Ta COlllalibHI IIIHHOCTI. [I[i HOB1 ysBIEHHs Ta 3HAHHS MOXHAa
3aCTOCOBYBaTH Ha OyIb-KOMY pIBHI y OyIb-fKil Taiy3l, SKIIO MOIJIUBO
310paTu BIAMOBIAHI JIaHI Ta KOPEKTHO MPOBECTHU iXHIM aHami3. [CHye mymKka, 110
naHi - e HoBa HadTa. SKIo 1me Tak, TO aHATITHKA JaHUX - 116 HOBUW JBUTYH,
axuit ctumyioe [loT Tpanchopmartii.

AHaniTuuHa 00poOKa JaHMX MoOXe KiacudikyBaTucs 3a OaraTbMa
pPI3HUMHU O3HaKaMH, 3aJIe’KHO Bl TOTO, Ji¢ BOHA BUKOHYIOTHCS, SIKUH MEpioj
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yacy JUIsl BIAMOBiAlL, 1 AKI (PyHKIIOHANIbHI MOJIMBOCTI BOHHM HaMararThCs
gocartd. OAuH aHAMITHYHUN TOTIK MOXE BKIIOYaTH B cebe TpaHuYHY
aHATITUKY JUIsI TIOTIEPEIHBOTO BHW3HAYCHHS CYTHOCTI JaHWUX 1 HETraiHOro
CTIpaIlfOBaHHsI, Ta aHAJI3 B XMapi, sika MOIMOBHIOE OCTAaHHIMH JTaHUMU 3 TPAHMII],
icropuyHi big data cxoBwuima 1 moBepTae pe3ysbTaTH Ha3aja A0 TPaHUIl IS
MOJIAJTBIIIOTO 1X 3aCTOCYBaHHHI.

TexHoJIOTIfA Ta eBOJIIOLIA MPOMHUCIOBOI AHATITHKHA

Hocsaraerns IT Ta OT MoOXIMBOCTEH, TakuX SK OOYHCIIOBaJIbHA
MOTYXKHICTh, TPONMYCKHA 3AaTHICTh KaHATIB 3B'S3Ky, HU3bKA JIATCHTHICTH,
MO>KJIMBOCTI MPOTPAMHOTO 3a0€3IEUEHHs Ta CEHCOpPHA TEXHOJIOTIS YCYHYIH
TEXHOJIOT1YHI OOMEXKEHHSI Ta JO3BOJWJIM PO3TOPHYTH AHAJITUKY Yepe3 BCIO
cuctemy lloT. Hampukmnan, auBisuuch HAa TpaHUYHUA pPIBEHb CHCTEMH,
MOXJIMBOCTI OOpOOKM Ha Kpal B TOE€IHAHHI 3 HHU3bKOI 3aTPUMKOIO
KOMYHIKAI[ll J/J03BOJIMJIM TMPALIOBATH aJIrOpUTMam B PpPEATbHOMY 4acl,
MIATPUMYIOUYHM MOJEINI, Kl FT€HEePYIOTh LIHHY 1HQOpMAaLII0 Ta KEPYIOUU BIUIUB
Ha cHUCTeMYy. AHAJOrIYHO, PO3IJIS/Ial0ud PIBEHb XMapH, T€, M0 OyJIo KOJUCH
HETPAKTUYHO - BUKOHYBATH MOTOKOBY aHAIITUKY BEJIIMUYE3HUX 00’ €MIB JIAaHUX -
3apa3 cTae MOXKJIMBO 3aB/siku BigData 1 koMyHiKaIlisiM 3 BUCOKOIO MPOMYCKHOIO
3natHicTiO. LIl & JOCSTHEHHS TakOXX JIO3BOJWJIM PO3MOIUIUTH aHATITHYHY
00poOKy JaHuX Tak, 00 3HUKIA MOTpeda B IEHTPATI30BAHUX OOUYUCICHHSX 1
3’BWJIACh MOKJIMBICTh BIIPOBAKEHHS 1X B ekocucTtemy IloT.

/le MOBUHHA BUKOHYBATHCS aHAJITHKA?

binbmiicte  pillleHb ~ BOPOBAIKEHHS  MPOMHUCIOBOI  aHAIITHKHU
BUKOPHUCTOBYIOTh T1OpHUIHUM MIAXi, € aHATTHUKHA IPAIIOIOTh Ha BCiX PIBHIX
BIJl TPaHMIlb O XMapH, 1 KOXKEH ii piBEHb BIANOBIJA€ KOHKPETHIN O13HEC-METI.
ExoHOMIYHAa BHroja BUHHUKAa€ uepe3 3MEHIICHHS KUIBKOCTI JaHUX, SKI
HaJICUJIAIOThCA Ta 30epiratoTbesi B xmapi. llepudepiiiHa aHamiTHKa 3MEHIILyE
BUTpATH Ha 30epiranHs 1 00poOKy MaJIOIIHHUX 1 YaCTO MOBTOPIOBAHUX JTAHUX.

Hlymu, sKi HakJIagalOThCS Ha JaHi, HEraTHMBHO BIUIMBAIOTh HA
aHadMiTU4HI Mozeni. Jns Toro, mo0 YyHUKHYTH HENOTpiOHOI mpobiemu
BukopuctanHs BigData 3 mymamu, mnepudepiiiHa aHaTITHKA MOXE
BiI(IIBTPYBATH JIaHi1 10 BIAIIPABICHHS B XMapy.
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be3nexka nepudepiiHUX 00UKNCIEHD

besneka € BaxiauBUM (PakTOpoM Ui nepudepiiiHux odunciaeHb. binpina
KUIBKICTh KOMITOHEHTIB 1 KaHaJiB 3B'SI3KY CTBOPIOIOTH OUIBIIMM MOTEHIIA IJIsI
BEKTOpiB aTaku. HeoOXimHI 1HHOBAIli IS KOHTPOJIO, VYIIPaBIIHHSA Ta
3a0e3MeueHHs Oe3leKu TJI00ATbHO PO3IMOAIICHUX CHCTEM 1 IONepemKeHHs
HemMuHyunx 3j70MiB. IISF nokyMeHTye y3aranbHeHy CTPYKTypy Oe3meku. Y
peanizarii nepudepiiHuX 00YNCIICHD:
— Oesmeka mOBMHHAa OyTH BOyJOBaHa B KOXEH NPUCTPI 1 piBEHb
apXiTEKTYpH,
— KOMI'IOTEpPHI Ta MEPEeXHI KIHIEBI TOYKH MOBUHHI KOHTPOJIIOBATUCS Ta
YIPABISITUCS,
— HEeO0OX1/IHO 3aCTOCYBaTH OCTaHHI MaTyi,
— aTaku MOBUHHI OYTHU 130JIbOBAHUMU;
— TOIIKO/HKEHI KOMIIOHEHTH MOBUHHI OyTH 3JaTHUMU JI0 BITHOBJICHHS.

Opxkecrpanis (Orchestration)

LlenTpanmizoBaHuil XapakTep XMapHUX OOUYUCIIECHb 3a0e3Meuye AOCTYI 70
MacIITabOBaHOTO Ta aJaNTHBHOIO CXOBHINA CHUIBHUX (PI3MYHHX abo
BIpTyaJIbHUX pecypciB. Tak sk OOYHCICHHS PO3MOJUISIOTHCS [0 TPaHMII,
pecypcu MOXKYTh Bce Ie OyTH CHIJIbHUMH, ajie iX aJanTUBHICTh CTAaBUTHCS ITiJT
CYMHIB, TOMY HIO:

— OoOYHCIIOBalIbHI PECypcH MOXYTh OyTH Ha OKPEMHUX 1301bOBAHUX
JaCTUHAX CHUCTEMH, JIE BOHH HE MOXYTh B3a€MOJISATH I KOOpAMHAIT
00YHCIIEHD,

— JIOCTyNm J0 OOYHMCIIOBAJBbHUX PECYpPCIB MOXE OYyTH CKJIaJHUM abo
JOpPOTHUM,

— OOYHMCIICHHS B 3aXHUIIEHUX 30HAX MOXYTh OyTH HEIOCTYIMHUMH IS
PO3IIUPEHHS,

— TEXHIYHUM TMpaliBHUKAM JJii BUKOHAHHS POOOTH MOXe OyTH CKIIAIHO
JICTATUCS 10 TPAaHWUYHUX TIPUCTPOIB.

3 uMMHU OOMEKEHHSIMH M1JIX1]] 3MIHIOEThCSI Ha TPOTUIICKHUI. Po3yMiHHS
aK 1 “BOyOoBaHUX”, TaK 1 MEPEXKEBUX PECYPCIB MA€ BUPIIIAIbHE 3HAUEHHS IS
BUKOPUCTAHHS TIPABUJIBHOTO IPOTPAMHOTO 3a0C3IMeUeHHST B IPAaBHIIBHOMY
Mmicii. Ilicma  BOpoBajpKeHHS  CHCTEMH  HEOOXiAHO  3a0e3meudmTH 1l
IHCTpYMEHTaMHU Ui yNPaBIiHHS, MOHITOPUHTY Ta 3aXUCTY BIIPOJOBX BCHOTO
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KUTTEBOTO IUKITY. KO MOCTYymHI O0’€MH pecypciB 3MIHIOIOTHCS, IS
MPOTPaMHOTO  3a0e3MEeUCHHS MOXE€ BHHHKHYTH TMOTpeda ypizaHHsS abo
nepepo3noAily (QyHKIIIOHAIBHOCTI, OOMEXKEHHS BHKOPUCTAHHS I1aM’sTi,
CKOpOYCHHS 06a3 JaHUX Ta 3amuciB. Takok HEOOX1THO MPOTHO3YBATH AUHAMIKY
BUKOPHUCTAHHS JUIsl BUPIIICHHS MPOOJIEM JI0 X BUHUKHEHHSI.

3aBgaHHs sl pO3pOOHMKIB 1 aIMIHICTPATOpPIB MOJISITa€ B TOMY, 1100
3pO3yMITH HE TUIbKH ()i3MYHI BUMOTH 0 MPUKIATHOTO PiBHS (pO3paxyHKH
BXO/IiB, BUXO/IIB, IMiIKJIFOUYCHHS TOII0), @ TAKOX BUMOTHU JI0 O€3MeKn Ta 00poOKHu
JaHUX, 1 SK 11 BUMOTH 3MIHIOIOTBCS B 3aJICKHOCTI BiJ THITY IEHTPAILHOTO
mpolecopa Ta oOMmepauiiHoi cucteMu. MOXyThb 3HAJOOMTHCS Tally3eBi
CTaHAApPTHI PO3PaXyHKH Ta MOKa3HUKH.

JIBoMa OCHOBHHMH HaNpsSMKaMH JISJIBHOCTI, HEOOXITHUMHU IS
3a0e3neyeHHs TapMOHIMHOTO MO€AHAHHS €J1EMEHTIB OJHOIO PIILIEHHS, €:

— yIpaBiiHHA 1HQPACTPYKTYpOrO i 3a0€3MEYEHHSI KUTTEBOTO IUKITY
MPUCTPOIB Ha TpaHULl, BKJIOYAOYM BBEACHHS B EKCIUIyaTalllo 1
3a0e3MeUYeHHs pecypciB

— OpKecTpamis Ui yHpaBIiHHS >KATTEBUM IUKIOM TOCIYT, JOJATKIB 1
3aJIEKHOCTEN MK HUMH.

Pi3H1 copobu cranmapTuzaiii MNOSICHIOOTH opkecTparito sk ETSI
MultiAccess Edge Computing (MEC) Ta ETSI NFV Management and
Orchestration (MANO).

Opxkectpariiss Ta yrpaBiiHHSA 1HQPACTPYKTYpOIO Ha TpaHUINl CTBOPIOE
npo0siemMu, 3 IKUMH HE 31TKHYyJIacs 0 XMapa, 3HAaUHO MIpOIO 3aBSKU:

I'eTeporenHicTy IiISSHOK NPHUCTPOIB i J0JAaTKIB: HAa TpaHUIll HE
PO3IIISIIAETECA  MOKIIMBICTH  OJHOPIAHOCTI NPHUCTPOiB abo amapaTHUX 1
nporpamMHux miatgopm. Cucrema ynpaBlliHHS 1HQPACTPYKTYpOIO MOBUHHA
OyTH JAOCTaTHbO THYYKOIO, 100 KepyBaTH O€3/iuyi0 MPUCTPOiB U €()EKTUBHO
BUKOPHUCTOBYBATH iX pecypcu. s 3a0e3neueHHs AesiKoro piBHS OJHOPITHOCTI
Ha TpaHUIll MOXXHAa BUKOPHUCTOBYBATH SIK TEXHOJOTIi BIpTyamizalli, Tak 1
KoHTeHHepu3aiii. KpiM Toro, mpucTpoi MOXyTh BECTH ceOe MO-pi3HOMY B
3aJIEKHOCTI Big 00JacTi 3aCTOCYBaHHs. PimeHHs KOoOpauHAIli AJii pO3yMHOTO
3aBOJy, /1€ BUKOPUCTOBYIOTHCSI CTATHUHI BY3JIM Ta HaJlliHA Mepexka, Oyae matu
1HII XapaKTepUCTUKH BIJ KOOPJAMHALII CUCTEMHU JOTICTUKH ab0 PO3YMHOIO
MICTa, JI€ TPAHCHOPTHI 3aCO0M MOCTIMHO PYXarOThCA 1 MIANAAAIOTH MiA 3MIHY
SIKOCTI1 3B'A3KY.

Pi3Hi TexHousiorii 3B'si3ky Ta KomyHikamii: numo3u IloT noBuHHI
oOpoONIsATH JAEKITbKAa BapiaHTIB MIAKIIOYEHHS 3 BUKOPUCTAHHSM PI3HUX
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npoTokoiiB. KoopanHaTtop moBUHEH 3HATHU MPO HAsBHI PIIIEHHS IS TapaHTii
3B'SI3KY MK PO3TOPHYTUMHU (QYHKIIISIMU Ta JOJaTKaMHU.

BianMinHOCTI B MOXKIMBOCTSIX, BUMOTaX i 00MeKeHHsIX: BUIIUN PIBEHb
OJTHOPIJTHOCTI 1 TPAKTUYHO HECKIHYEHHA JOCTYIIHICTh PECypciB y Xmapi
MoJIETHIye Tpouec KoopauHaiii. | HaBmaku, Ha TpaHUIl MOXHA MOOAYUTH
MIMPIIKMK J1alla30H BUMOT JI0 TOCIYT, MOXJIMBOCTEH MPUCTPOIB 1 OOMEKEHb.
Hanpuxman, mnpuctpoi Ha mnepudepii MarOTh pi3HI JaTYUKH, TPUBOIH,
oTepaliifHy CHCTEMY peajJhbHOTO yacy abo mepexi. KoopauHaTop MOBHHEH
3HATH PO MOXKJIUBOCTI 1HMpacTpykTypHu. Takok HEOOXiTHO 3a3aleTiah 3HATH
OoOMEXEHHS Ha UUX BYy3Jlax (HANpUKIAJA, MPOIYCKHY 3JaTHICTh, OaTapero,
MOTYXHICTh TMpoliecopa, nmam'are). Ilin yac koopauHaiii cepBicHa ciyx0a
MOBMHHA BMITH ONKMCYBaTH CBOi BUMOTH, WIO0 OYIyTh MEPEBIPSITHCS Ha
BIJIMOBIAHICTh JOCTYITHUM MOMJIMBOCTSAM 1 OOMEXEHHSM, 3HalJeHMM B B
1H(ppacTpyKTypi.

3 ornsALy Ha 11e, KOOPAMHATOPY MOKYTh MPAIIOBATH K BEPTUKAIBHO, TaK
1 TOpPU30HTabHO. BepTuKanbHI KOOPAMHATOPU OOPOOJSAIOTH CIIYXKOU B
KOHKPETHIM 00J1acTl, B TOW Yac KOJM TOPU3OHTAIbHI KEPYIOTh CIyKOaMu B
pi3HHX o0nacTsx, mo 3abe3nedye IHTErpailito Mix HuUMU. [Ipuxnamom moxe
OyTH PO3YMHHI 3aBOJI, IO CIIBIPAIIOE 3 JOTICTUYHOK KOMITaHI€, 1 KOXKEH
Ma€ CBOIO BJIACHY CHUCTEMYy KoopauHalli. B Takomy BUNaJKy TOpU30HTaIbHA
CUCTEMa KOOpJMHALlli CIIBCTAaBISIE CIYKOW, SIKI OXOIUTIOIOTH Pi3HI 00JacTl
(HampuKia, cepsic, IKUW PEryJiloe MPOIYCKHY 3AaTHICTh BUPOOHHUUOI JIHIT Ha
OCHOBI IOTOYHOI'O PO3TAIIYBAHHS HEOOX1AHUX 3amaciB).

OpxkecTpartis - 11e Ba)KJIMBa YaCTHHA TPAHUYHUX OOYUCIIEHB, IO CTBOPIOE
neBHy tmiatdopmy s miarpumku [T ta OT-omepamiii B [loT. MoxiuBicTh
KOOPAMWHAIlT JIJI1 BIPOBAIKCHHS HOBHMX CEPBICIB 1 JOJATKIB HaJa€ TPaHUII
MOXJIMBICTh OYTH MPOTPAMOBAaHMM Ta IMOCTA4YaTH TOCIYTH, HEOOXIiJAHI HOTO
cnokuBayaMm. Hamararouuch 3a0e3neuntd MOTPIOHY SIKICTh OOCITYrOoBYBaHHS,
HE0OX1THO 3a0€3MEeYUTH Oro MPUCYTHICTH B NEPUPEPINTHUX PILIEHHSX.

BucHoBku

['panuuH1 oOUMCIIEHHS BXKE peali3oBaHi B pi3HUX BapianTax ll1oT; Tum He
MEHIII, HEOOXIAHICTh MOJIEpHI3AIlll TPAHUYHUX apXITEKTYp CTaja OYEBUIHOIO 3
MOSIBOI0 XMapHUX oOumciieHb. [lIBHIKe 3HMKEHHS BapTOCTI MPOIECOPIB Ta
nam'aTi Ja€ 3MOTY BJOCKOHAJIUTU JIOTIKY MPUHHATTS pillIeHb 1 3pOOMTH HOro
OJrbK4de J10 MICIs, J€ CTBOPIOIOTHCA JIaHl - Ha TpaHull. s mpOMHCIOBOCTI
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CTaJI0 OYEBUIHO, IO KEAWHHM JJIs1 BCIX MIIX11» HIKOJIW HE OYB aJIeKBaTHUM JIJIS
[IoT. Bipno 1 Te, mo po3pobuuku cuctemu IloT 3aBxknu ycBimomitoBaid, 1€
3HAXOJIUThCS TPAHMUIIA, 1 SIKI MPUCTPOI B CHUCTEMI MOXKHA KiIacU(DIKyBaTH SIK
rpanudHi. Po3poOnuku IloT 3imToBXHYJIHMCS 3 MpoOJieMoro  peamizarii
apXiTEKTypH, sika Oysia 6 KepOoBaHOIO, TAPMOHIYHO CKOMIIOHOBAHOIO, HAIHHOIO
Ta Oe3neyHoro. HacTtymHuMm eramom poOGoTu Oyjae po3riisa HUX OpodiaeM y
TEXHIYHOMY 3BITI.

Xo4a MM 1 Hamarajaucsl MOSICHUTH 3HAYCHHS PAaHUYHUX OOYHMCIICHB JIJIS
ManOyTHiX cucteM IloT, ane Mm 3HaeMo, MO 1€ HAACKIATHE 3aBIAHHA,
ockiibki HOBI 3actocyBanHHa IloT 1 dakropu 3'saBiastoTbCs 1OAHI. Mu
nparHyid, o0 I8 CTaTTS BUKIMKaNa OUIbIl TIHMOOKI OOTOBOpPEHHS Ta
3a0X04yBaja Bac /0 y4acTl.

Ile He kiHelb; MBUIIE, TOYATOK.
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