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Ilocmanoeéka  npoonemu.  PO3BUTOK  XapyoOBUX  TEXHOJIOT1H
BIIOYBA€EThCS 32 pI3HOMAHITHUMHU Hanpsmamu. OJIHUMH 3 HHUX €
3aCTOCYBaHHS 1HHOBAIIHHUX TEXHOJIOTIYHUX PIlI€Hb, 1110 CIOPSIMOBaHI Ha
30epeKeHHsI KOPUCHUX BJIACTUBOCTEH CHUPOBWHHU, IMiJIBUILECHHS OE3MEKH Ta
MaKCHMaJIbHy aBTOMAaTHU3aIli10 MPOIIECIB.

Ocnosni mamepianu 0ocnioxncenna. MeToro poOOTH € BHUBYCHHS
Cy4YacHUX HAIpsIMIB PO3BUTKY Xap4yOBOi MPOMHUCIIOBOCTI, a caMe, 3HAUCHHS
ta BrpoBakeHHsa [amyctpii 4.0. [aayctpis 4.0 - koMIUIeKCHa 1HTErparlis
G13BUYHUX BUPOOHWYUX TPOIECIB 3 MHUPPOBUMH TEXHOJIOTISIMHU, IO
CTBOPIOE CaMOPETyJIbOBaHI, THYUYKi Ta IHTEJIEKTyallbHI BUPOOHUY1 CUCTEMHU.
Bona neperBoproe TpamauiliiiHi 3aBojM Ha Tak 3BaHi "Po3ymHi (abpuku"
(Smart Factories), ne MauHu, TPOAYKTH Ta JIFOIU TOCTIHHO OOMIHIOIOThCSI
1H(hOopMaIi€r0, MIHIMI3YIOUM BTPYYaHHS JIIOJIUHU.

BropoBamkeHHs1 1HHOBAI[IMHUX TEXHOJIOT1H Ha BUPOOHMIITBI Ja€ TakKi
KpUTHUYHI IEpEeBaru:

1. [lokpamnieHHss sKOCTi Ta Oe3neku: besnepepBHUII aBTOMATUUHMIA
KOHTpoJb KputuuHux TO4OK (HACCP) 3meHiye pu3uK BiIKIMKAHHS
MPOAYKII Ta MiIBUILYE JOBIPY CIOKUBAYIB.

2. [Minpumenns edextuBrocTi (OEE): CxopoueHHS Yacy MpOCTOO
3aBASIKM TMPOTHOCTUYHOMY OOCIYrOBYBaHHIO, ONTHUMI3allisl IIBUIKOCTI
BUPOOHUIITBA Ta MiHIMI3aIlisl OpaKy.

3. Ilepconamizaris MPOAYKTY: MOoXIHUBICTH 1110:37910X0)
NepeHaallTOBYBATH JIiHIT JI7I1 BUPOOHUIITBA HEBEJIMKUX MAPTIA MPOTYKTY
3 1HAWBIIyaJbHUMHM XapaKTEPUCTUKaMU (HaNpuUKiIaa, PI3HOMAHITHI
byHKITIOHATBHI HOTYPTH).

4. IToHa BinctexxyBanicth (Traceability): 3abesneuenns mpo3opocri
JIAHITIOTa MOCTayaHHs (YacTo 3a TOTIOMOTOI0 OJIOKYEHHY), 110 € KPUTHUHO
BOYXJIMBHUM Y pa3il eMiIeMIONIOTIYHUX 3arpo3 ado cKapr Ha SKICTb.

5. Exomoriuna cTifikicTh: OnTuMizaliisi BAKOPUCTAHHS PeCypciB (BOa,
€Heprisi, CApOBUHA) 3aBASKH TOYHOMY MOHITOPUHTY Ta YIPABIIIHHIO.

[Ipu 1bOMY KITIOYOBUM € TIPAaBWIbHE BHUKOPHCTAHHS HASBHHUX
pecypciB. Tomy, BhpoBamkeHHs Iuayctpii 4.0 y BHpOOHMIITBO Ta
nepepoOKy MPOAYKIT POCIMHHMIITBA Ta TBAPUHHUIITBA 0a3yeThCs Ha
IIIECTH OCHOBHUX TEXHOJIOTIYHUX ejeMeHTax (Taou.1.)



Tabnuys 1

OcHoBHI TexHOoJI0TiuHI e1emeHTH IHaycTpii 4.0

Ha3Ba esiemMeHTy

IIpukJjiax BUKOPUCTAHHA

[IpomucnoBuii  1HTEpHET
peueii (110T)

[loOT-gaTunikn HA MOJOYHOMY 3aBOJI  MOXYTh
Oe3nepepBHO KOHTPOJIOBATH TEeMIIEpaTypy
macTepusailii, TUCK TOMOreHi3amii Ta piBeHb pH,
ABTOMATHYHO KOPUTYIOYH ITapaMEeTpH IMpoIiecy, 00
3a0e3meunT CTabUTBbHY SIKICTB.

Bemuki nani (Big Data) Ta
aHaIiTHKA

36ip Ta oOpoOka Benmu4e3HUX OOCATIB TAHUX IS
BUSIBJICHHSI 3aKOHOMIPHOCTEH, TpPOTHO3YBaHHS Ta
NPUUHATTS pimieHb. Hanpuknan, anami3 BiOparii,
TEMIIEpaTypu UM CHEProCIOXHBaHHS OOJIa HAHHS,
mo0 mepeadayuTH WOro MOTEHIINHY TOJIOMKY
3a371aJIeriab.

tyynwii inTenexT (Al) Ta
MmainuHHe HaBuaHHs (ML)

Hanpuknaza, cucreMun MammHHOTO 30py, HaBYEHI 3a
noromoroto ML, MoxyTh igeHTu¢ikyBatu nedextu
MPOAYKTY (HANMPHUKIIA/, MOMKOKEHI OBOY1, HESIKICHE
MaKyBaHHSI, CTOPOHHI JIOMIIITKH)

XwmapHi Ta nepudepiitai
ob6uncnenns (Cloud and
Edge Computing)

Ile TexuiyHa iH(pacTpykTypa i 0OpoOKH Ta
30epiraHHs JaHUX. XMaph BUKOPHCTOBYIOTHCS ISt
JOBIOCTPOKOBOTO 30epiranus, riodaabHOro aHalizy
ta goctyny pno pnaHux. Ilepedepis 3abesmeuye
00pOOKYy KpPUTHYHUX JIaHUX 5Ka BIJOYBAETHCS
OesnocepeaHbo Ol pkepena (Ha 3aBOfi), Ta
3a0e3rneuye MUTTEBY PEAKINiIO (HAMPUKIIAM, 3yMUHKA
JiHIT TpY BUSIBJICHHI METAITY) i MiHIMI3Y€E 3aTPUMKH.

Ki6epdizuuni
(CPS)

CHUCTCMU

Hampukinan, cTBOpeHHS MOIYJIBHMX Ta THYYKHX
BUPOOHMYMX  JHIA, SKI ~ MOXYThb  IIBHJIKO
nepe0yIoByBaTUCS UIsI  BUIYCKY HOBOTO  abo
1HIUBIIyaTi30BaHOTO TIpoayKTy (koHmemntis "[lapTis
po3mipom onauH"). CyThb mojArae B TOMY, IO
MallliHU, MOXYTh CAaMOCTIMHO '"cmimkyBaTHCs" Ta
puiMaTu pilICHHS. Bupobuuua JiHIA
PO3MILIAETHCS SIK €/IMHA K10epdi3uvHa CHCTEMA.

Posmmpena  peanpHOCTB
(AR) ta poGoToTexHika

Ile w©abip IHCTPYMEHTIB IS BIOCKOHAJICHHS
B3a€EMOJIi  JIOMWHU Ta MamuHU. Hampuxnan,
BHUCOKOILIBHUIKICHI pobotu Ta KobGotu
(ciBmpamro0gi poboTH) TUTST MaKyBaHHS,
NMajeTyBaHHA Ta CKJIQJHAX MAHIMYyJAMiA, sKi
MiJBUINYIOTh  MIBHJAKICT Ta  TOYHICTE. A0O
BUKOPHUCTAHHS PO3IIUPEHOI PEATLHOCTI JIJIT PEMOHTY
TEeXHIKH 32 JonoMororw AR-oKyIIsIpiB.

[Hmmmu cnoBamu, [aayctpis 4.0 — 1€ CTBOPEHHS 1HTEJIEKTYaTIbHOTO
JaHIIOTa J0JaHOI BapTOCTi, KU OXOIUIIOE BCe: BiJ epMepa (3 TOUYHUM
3eMJIepOOCTBOM) 710 CIlOKKBayda. [IeBHUM YMHOM 1€ Tiepexia Bija MPOCTOi
MeXxaHi3allii A0 I1HTeJIEKTyaJlbHOr0, aBTOMAaTU30BAHOTO Ta '"XOJOJHOTrO"




(nerepMiuHoro) BuUpoOHUITBA. [{udpoBizaiis Ta aBTOMaTHM3alis CTa€e
KIFoueM 110 Oe3IeKkw, BIJCTe)KYBaHOCTI Ta ONTHUMI3AIli MPOIIECIB.
He3Baxaroui Ha BHCOKY BapTiCTh, IaHI TEXHOJIOTIYHI PIIICHHSI JT03BOJITIOThH
32 KOPOTKUW TEPMIH MiABUIIUTH PEHTA0EIHHICTH BCHOTO BUPOOHUIITBA.

Bucnosku. Orxe, BnpoBapkenHs Iumyctpii 4.0 y xapyoBy
IIPOMUCIIOBICTD fBJIsI€ COO0I0 HEOOXIMHUN eTamn eBoJIolLi, [0 3a0e3neuye
CHHEPril0 TEXHOJOTIM [T JOCATHEHHS KOMIUIEKCHOI —oOmepalriiiHoi
nockoHanocti. KimouoBuMu 3100yTKaMH € MIIBUILIEHHS MPOTYyKTUBHOCTI,
rapaHTyBaHHs O€3MeKH MPOIYyKIi, palloHadbHE BUKOPUCTAHHS PECYpPCIB
Ta THYYKICTb BUPOOHHMITBA, [0 3pPEIITOI  CIPHUSAE 3MILHEHHIO
KOHKYPEHTHUX TO3ULIA MIANPUEMCTB Ha II00aJIbHOMY PHUHKY Ta OLIbII
e(EeKTUBHOMY 3a/I0BOJIEHHIO MTOTPEO CIOKUBAYIB.
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