BIAI'YK
o(iIIAHOTO OTIOHEHTA
JIOKTOpa TEXHIYHUX HayK, mpodecopa, 1ekana npodecopa kabeapu
TEXHOJIOT11 1 KOHCTPYIOBaHHS MIBEHHUX BUPOOIB XMETbHUIILKOTO HAI[IOHATHHOTO
YHIBEPCUTETY
3axapkeBuu Oxcanu BacuiiBHu
Ha qucepTaniiny podorty Jlrokasn Hanis PomaniBaa
«CMapTTEeXHOJIOTII B IM3aiHI OIATY: €BOJIIOLINA, TUIIOJIOTis, CY4YACHI TeHIeH LD,
MIPEACTABJICHY Ha 3I00yTTS CTymneHs AokTopa digocodii
3a cremianbHicTio 022 — Jluzaiin

AKTYyaJIbHICTBh HocaigxenHs. CydyacHUN eTtam pO3BUTKY IHIYCTpii MOAM Ta
MPEAMETHOTO CEpPEOBUIA XAPAKTEPUZYETHCA CTPIMKOIO JU(Y31€I0 BHUCOKHX
TEXHOJIOTIM Yy TpaguliiiHi cepu MNpOeKTyBaHHs. [HTerparlisi CMapTTEXHOJOTIH,
MIKPOEJIEKTPOHIKM Ta IHTENEKTyaIbHUX MaTepialliB Y CTPYKTYPY OJATY JOKOPIHHO
TpaHchOopMye MOro MEpBUHHI yTHIIITAPHO-ECTETHYHI (DYHKIII1, TEPETBOPIOIOYU BUPIO
Ha CKJIQJHY, aJaNTUBHY Ta IHTEPAKTHBHY CUCTEMY.

AKTyanpHICTh aAuceprtaniiiHoro pociuikeHHs Jlioknsa H. P. 3ymoBnena
HAsSIBHOIO CYMEPEYHICTIO MI) BHCOKMMH TEMIIAMH 1HXEHEPHO-TEXHOJIOTTYHOTO
PO3BUTKY  CMApTOASITy  Ta  HEJOCTATHICTIO  HAyKOBO  OOIPYHTOBAHMX
MHCTEIITBO3HABYMX METOIIB 1 TPUHLUIIB HMOro KOMIUIGKCHOTO JIM3aiiH-
MPOEKTYBaHHS. Y CydyacHIW MPaKTHUIIl €IEMEHTH EJIEKTPOHIKM YacTO IHTETPYIOThCS y
BUPIO PopMabHO, O€3 HAJIEKHOTO KOMIO3UUIMHOIO Ta TEKTOHIYHOTO Y3TOJIKEHHS,
110 PYWHYE LUTICHICTh XyJ0XHBOTO 00pa3y Ta MOTIpIIye eproHOMIYHI BIACTHBOCTI
omsry. CucremaTru3zailii  CBITOBOIO  JIOCBIy, BHUSIBJICHHS  €BOJIOLINHUX
3aKOHOMIPHOCTEH Ta pO3poOKa PO3TATYKEHUX THUIOJOTIA CMapTOAsTY €
HAJ3BUYAHO 3aTpeOyBaHUMHM 3aBIaHHSMU JJIA TEOPii Ta MPAKTUKH BITUU3HSHOTO
JU3aifHy, OCOOJIMBO B KOHTEKCTI CyYaCHHMX BHKJIHKIB, BIMCHKOBHX peasiidi Ta
KOHIIETIIIi CTaJloTO PO3BUTKY.

38’5130k pO00TH 3 HAYKOBUMHM NPOrpaMaMH, IJIAHAMH, TEMAMH.

JlucepTaliiifHe AOCIIPKEHHS] BUKOHAHE y YITKIM BIJMOBIIHOCTI 3 HAYKOBUMU
HarmpsMaMu Kadeapu MUCTEITBA Ta AU3aliHy KOCTIOMa KHIBCHKOTo HAIiOHAJILHOTO
YHIBEPCUTETY TEXHOJIOTIM Ta Ju3aiiHy, 30Kkpema B Mexax TeMm: «H/H 44/22
JlocniKeHHS! TEKTOHIYHO1 CTPYKTYPH Ta XYA0KHbO-KOMITO3UIIIMHIX XapaKTEPUCTUK
kocTiomay (2022-2024 pp.), «H/u 44/25 CortianbHi KOHTEKCTH, Cy4acH1 TEHACHIIIT Ta
1HHOBAIIIT B po3pod1i oasry pizHoro mnpuszHadeHHs» (2025 p.), imimiatuBHoi H/IP
«BaockoHalleHHS TEKTOHIKM TOOyJ0BH (OpPMHU CYYacHOrO OJSTy Ha OCHOBI
JTOCITIDKEHHSI COIllaIbHUX Ta KYJbTYpPOJOTIYHUX (aKTOpPIB BIUIUBY» (HOMEp
nepxpeectparii 0121U113712), a Takox 3a goroBopom Nel265 Big 29.04.2023 p.

HeoOxigHO BIAMITUTH Cy4YacHICTb MeETH [OCJHiIKeHHsl, sKa TOoJIArac y
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BCTAHOBJICHHSI OCOOJIMBOCTEH iXHBOI €BOJIFOIIT, pO3pOOKa TUIOJIOTIN Ta BU3HAYCHHS
Cy4aCHUX TEHJICHIIIM, a TaKOXX MEPCHNEKTHB MOJAIBIIOI0 PO3BUTKY 3 ypaxyBaHHSIM
CBITOBOI MTPAKTHKHU.

O0’eKT HOCTIIZKEeHHS — CMAapTTEXHOJIOTIT B AU3aiiH1 OJATY.

IIpeamerom aoCaiIKeHHSI — EBOJIIOIS, THIOJOI Ta CydacHI TEHJICHIIIT
3aCTOCYBaHHS CMAPTTEXHOJOTIN y IU3alH1 OJIATY.

XpoHoJioriyni Mexki aocaigkeHHss BuzHaueHi Big 1960-x pokiB, 10
MO3HAYAIOTh [MOYATOK PO3BUTKY CMAPTTEXHOJIOTIH B IU3aiiH1 OJATY, 1O CbOTOJICHHS .

JIOCTOBipHiCTh OCHOBHHX MOJI0K€Hb P000TH. JIOCTOBIpHICTH HAYKOBHUX
MOJIOKEHb ~ 3a0e3leueHa  PENpe3eHTATUBHOIO  JDKEpelbHOW  Oazoro (344
HallMEHYBaHHS), KOPEKTHUM 3aCTOCYBAHHSIM METOJIB AOCIIIHKEHHS Ta JIOTIYHOIO
apXITEKTyporo poOoTH. ABTOpOM c(OpPMYJIbOBAHO aKTYaJbHICTh TEMH, METY 1
3aBJaHHS, 00 €KT 1 MpeaMEeT MOCHIJKEHHS, a TaKOX OOIPYHTOBAHO HOBHU3HY Ta
MpaKkTUYHE 3HaueHHd poOotu. LlimicHiCcTh poboTH 3a0e3MeuyeThbesi HaICKHUM
CTPYKTypyBaHHsIM Marepiany. Jloriunicte moOynoBM BHUKJIAJACHHS Marepiainy
JTI03BOJIAJIO aBTOPY MEPEHTH B1J] aHATI3Y CyUYaCHOTO CTaHy PoOJIeMHU 110 i1 BUPIIICHHS.
HaykoBa 00TpyHTOBaHICTh Ta JOCTOBIPHICTh MOJOKEHb, BUCHOBKIB 1 PEKOMEH IAIliil
3a0e3reueHi BUOOPOM METOIB JOCHIIKEHHS, I0CTaTHHOK TEOPETUYHOIO 0a3010 Ta
BUPIIIEHHSIM  TIOCTABJICHMX  3aBJaHb.  ABTOPKOIO  3aJly4y€HO  KOMILIEKC
3arajJbHOHAYKOBHUX (aHATI3, CHHTE3, OPIBHSIHHS, y3araJIbHCHHs, MPOTHO3YBAHHS) Ta
CHeIiaJbHUX MHCTEITBO3HABYMX METOMAIB (ICTOPUKO-XPOHOJIOTTYHHUM, CTPYKTYPHO-
GyHKIIOHATBHUHN, KOMIIO3ULIMHAN Ta XYI0KHBO-CTUIIICTUYHUHN aHaTI31).

HaykoBa HOBHM3HA pe3yJbTaTiB MOJSAra€e y TOMY, IIO BIEpUIE 3/1HCHEHO
UJTICHUM MUCTELTBO3HABYMM aHa13 €BOJIIOIII CMapTTEXHOJOTIHN y TU3aliHi KOCTIOMA,
BUOKPEMJIEHO TpPH ICTOPUYHI €Talud PO3BUTKY; PO3pPO0IEHO OaraTOKpUTEpialibHI
THUIIOJIOTIT CMapTOAATY (32 TUIIOM JATUYMKIB, CIIOCOOAMU Mepeadl JaHuX, KUBICHHS,
dikcariii MOyJIiB TOIO); OOTPYHTOBAHO CHENU(DiKy €KOIU3aAHY Y MeKaX KOHIEMIIT
CTaJIOTO PO3BUTKY CMAapTBHPOOiIB. YTOUYHEHO Ta JOMOBHEHO KiacuikailiifHi O3HAKU
SJICKTPOHHOTO TEKCTUJTIO Ta €TaI JU3alH-TIPOEKTYBAHHS 1HHOBAI[IHHOTO OJIATY.

TeopernuHe 3HaUeHHs1 POOOTH TOJISATAE B MOTJIMOJICHHI HAYKOBUX JTOCIIIKEHb
y Tamy3i Cy4acHOTO MHCTEITBO3HABCTBA 3 MUTaHb PO3BUTKY CMapTTEXHOJIOTIH B
TU3aiiH1 OJATY, 1110 MOXKe OyTH KOPUCHUM B HAaBYAJILHOMY MPOIIEC], HAMPUKIIAJ, T
Yac MiAroTOBKH JIEKIIHHUX KypCiB, MIIPYYHUKIB Ta HABYAJIbHUX MTOCIOHUKIB 3 TU3aiHY
OJIATY Ta B MOJAIBIINX HAYKOBHUX JOCTIIKEHHIX MO0 CMAapTTEXHOJOTIN B TU3aHY
OJIATY.

IIpakTuyHe 3HAYeHHs JOCJTiAkeHHsl. BucBiTIeHi y naucepTarlii HayKoBi
MOJIOKEHHS, 30KpeEMa y3arajJbHEHHS CBITOBOI'O Ta YKPAiHCHKOTO JOCBILY MPOEKTHUX
NpaKTUK Ta IHHOBAILIM Yy Ju3ailHI OIAry 3 BHUKOPUCTAHHSM CMapTTEXHOJIOTIH,
30arauyroTh BUXIJHY 0a3y JaHUX I MOJANbIIUX JOCHIKEHb Ta MPaKTUYHOTO
3aCTOCYBaHHS MPHU NpOoeKTyBaHHI. HaykoBi pe3yibTaTH HOCTIIKEHb BIPOBAKEHO B
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OCBITHIM Tporiec KuiBChKOro HalllOHAJILHOTO YHIBEPCHUTETY TEXHOJIOTIN Ta IuU3aiHy
Py MATOTOBII CTyAeHTIB cremianbHocTi 022 (B2) Jlu3aiitH oCBITHROT mporpamu
«/In3aitH omsry» pu BUKIIaIaHH1 AUCIUILTIH: « TeKCTUIRHUN TU3aifH y BUTOTOBJICHH1
Mojeseit onary», « TexHOorii BUTOTOBICHHS OJATY», «XYHAO0KHE MOJETIOBAHHS Ta
KOHCTPYIOBAaHHS OATY», «DEeNH-UTIOCTpallisi 1 KOMI'IOTEPHE MPOEKTYBAHHS OJSTYY.
OxpeMi pe3yapTaTd poOOTH BIpoBaKeHO y BUupoOHMuuid npouec TOB «Kopcyhnb-
[IleBueHkiBchbKa MIBeiHA haOpUKay NIl MPOEKTYBAHHS HOBUX MOJIENEH OJIATY.

BupoBajkeHHsi pe3yJibTaTiB JUCEPTALil.

OCHOBHI TOJIOKEHHS Ta Pe3yJbTaTH AUCEpTaIiiiHOI poOOTH AOMOBIAAIUCH Ta
O0OroBOPIOBAIMCH HA CUMIIO31yMi, HAYKOBUX KOH(EPEHLISIX PI3HUX PIBHIB y NEPIOJ 3
2019 mo 2025 pp., y Tomy umcnai: IV, V BceykpaiHCbKMX HayKOBO-IIPAKTHYHUX
koH(pepenmisx «lHHOBamiiHI  TEHJAEHII MIATOTOBKM  (axXiBIIB B  yMOBax
MOJIIKYJITYPHOTO Ta MYJIbTUIIHIBaJIbHOTO Trio0anizoBanoro ceity» (KHYT/,
M. KuiB, 9 kBiTHs 2019 p., 7 kBiTHA 2020 p.); | MikHapoaHiil HAYKOBO-TPAaKTHUYHIH
koHpepeniiii «Ditbats scientifiques et orientations prospectives du ditveloppement
scientifique» (Vinnytsia-Paris: Plateforme scientifique europitenne & La Fedelta, m.
[Tapwxk, @panuig, 5 mortoro 2021 p.); III, 1V, VI, VII MixunapogHux HayKOBO-
NPaKTUYHUX KOH(pepeHUIaX «AKTyalbHI Ipobiemu cydacHoro auzainy» (KHY T/,
M. Kuis, 22 xBitas 2021 p., 27 xBitHs 2022 p., 25 xBiTHA 2024 p., 4 kBiTHA 2025 p.);
MixunapoaHii HayKOBO-TIpakTH4YHIM KoH(epeHiii «Actual problems of science,
education and technologies» (Scholarly Publisher ICSSH, bpatucnasa, CnoBauyunna,
25 munas 2023 p.); V wmixHapomaHomy cummo3iymi «Creativitate. Tehnologie.
Marketingy (Tehnica-UTM, Kumunis, Mongosa, 31 6epesns 2023 p.).

Ouinka HayKOBHX IyOJTiKaLii.

3a TeMor0 mmcepTallii aBTOpoM OMyOJiKOBaHO 3 HAyKOBUX ITyOJiKaIlii B
daxoBux xypHamax Ykpainu kateropii b. IlpeacrtaBiieHi HOCTIKEHHS MNPOUIILIN
anpoOaiiro Ha 4 MDKHApOJHMX Ta 1 CTYJEHTCHKIH HayKOBUX KOH(EPEHLISX.
[Ty6mikarii aBTopa 3a TEMOIO AUCEPTAIlli TOBHO Ta aJIeKBATHO PO3KPUBAIOTH ii 3MICT.

JlocmipKeHHs BAKOHAHO BiJIOBITHO /10 BCTAHOBJICHUX MPaBUJI Ta BUMOT III0J10
HayKOBOT'O CTHJIIO, MOBH Ta 0O(DOPMJICHHS POOOTH.

Crpykrypa i 00csr podortu.

OcHOBHA YacTHMHA JUCEpTallil CKIANA€ThCA 31 BCTYIy, TPhOX PO3AUIIB Ta
BHUCHOBKIB 1 CTaHOBHUTH 173 cTopiHku. CHCOK BUKOPUCTAHUX HKEpeN MICTUTH 344
no3utiii. Jlogatku mogano Ha 102 cropinkax. 3araasHui 00CT AMCepTallii CTAaHOBUTh
317 cropiHOK.

Crpyktypa auceprallii 1 MOCHIIIOBHICTh BHKJIAAy MaTepiaiay BiIIMOBIIAIOTh
MOCTaBJICHUM MUISIM 1 3aBJaHHSM JOCHIpKeHHsA. Jluceprarliss HamucaHa 4iTKO,
UTIOCTpAaTUBHUN MaTepiall Ma€e TOCTATHIN CTYIIHb 1HYOPMATUBHOCTI.

Y ecmyni OOIpYHTOBAaHO aKTYyallbHICTb Ta PO3IJSHYTO TEOPETHKO-
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METO/OJIOTIYHI 3acaau AOCHIHKEHHS; BKa3aHO Ha 3B’A30K POOOTH 3 HAYKOBUMU
mporpamMamu, IJIaHAMHU, T€MaMd, BU3HAYCHO METY, 3aBAaHHS, 00 €KT, MpPEIMET,
XPOHOJIOTIYHI MEX1 Ta METOAMU JIOCHIKCHHs; OKPECIECHO HAyKOBY HOBH3HY Ta
MPaKTUYHE 3HAYCHHSI OTPUMAHUX Pe3yJIbTaTiB; HABEICHO BIIOMOCTI MO0 ampooartii
Ta BIPOBAKEHHS PE3YJIbTATIB POOOTH; 3a3HAYEHO OCOOMCTUI BHECOK 3/100yBaya Ta
MOJIAHO CTPYKTYPY U 00CsT qucepTarii.

YV nepwomy po3oini aBTOpoM MPOBEACHO aHAN3 HAYKOBOI JITEpaTypH 3a
TEMOI0O POOOTH, BUOKPEMJICHO JDKepesa, IO CTaHOBJIATh (PYHIaMEHTalbHI Ta
TEOPETUYHI Tpalli # OXOIUTIOIOTh JOCHTIKEHHS 1ICTOPUYHOTO PO3BUTKY Ta €BOJIOLT
MOAM ¥ OJATY, CTAaHOBJIEHHS Ta PO3BUTKY CMapTTEXHOJIOTIH y JW3ailHl Ofsry,
ICHyroUMX Kjacu@ikamiid 1 THUIOJOTIA OJAry, PI3HOBHIIB CMapToJAry Ta
IHHOBAIIIMHUX TEKCTUJIBHUX MaTepiajiB, a TaKOXK MPUHIIMIIIB 1 BUMOT JI0 JIH3alH-
MPOEKTYBAHHS TPATUIIIAHOTO Ta cMapToasry. [lopsi i3 UM BUIIEHO JOCIIHKEHHS,
NPUCBAYEHI  Cy4yaCHOMY  CTaHy  MNpoOJIeMAaTUKH, HOBITHIM  pO3poOKaM,
CKCTIICPUMEHTAIbHUM IIPOEKTAM 1 TEXHOJIOTIYHHMM I1HHOBAISIM Yy JHM3aliHI OJIATY.
BcraHoBiieHO, 110 TONPU 3HAYHY KUIBKICTh HAYKOBUX IyOJNiKaliid, MepeBa)kHa
OUTBIIICTh JOCHIIPKEHh CMApPTTEXHOJIOTIH y Ju3aiiHI OJAry 30Cepe/keHa Ha
TEXHIYHUX acCHEeKTaX, TOAl SIK poOOTH, OpPIEHTOBAHI Ha JU3AMHEPCHKUN MIAXI,
3aJTMIIAIOTHCS HEIOCTATHBO MPECTABICHUMHU.

CdopmoBaHO pernpe3eHTaTUBHY 0a3y MarepialliB JOCTIKEHHS 3 METOHO
3a0e3MnedeHHs 00’ €EKTUBHOCTI pe3yJIbTaTIB Ta KJIacu(PiKOBaHO i Ha CIM TPYII JHKEPeIL:
dbyHIaMEeHTaJIbHI i TEOPETUYH1 HAYKOBI TIpaIli; MyOTiKallii, MPUCBAYEHI Cy4acCHOMY
CTaHy npo0jeMu; BeO-pecypcr BUPOOHUKIB Ta IHHOBAIIMHUX KOMIIAH1M; €JIEKTPOHH1
pecypcu npodeciiiHuX, HayKOBO-TIOMYJISIPHUX 1 Taly3€BUX BHUJAHb, MATCHTH Ha
pPO3pOOKH; MDKHAPOAHI Ta raiay3eBl CTaHAApTH W HOPMATUBHI JOKYMEHTH; 3BITH
MDKHAPOJHUX 1 Tajdy3eBHX OpraHizaiiid, aHaJIITU4YHI Ta PUHKOBI JTOCIIIKCHHS.
OOTrpyHTOBaHO 3aCTOCYBaHHS KOMILIEKCY 3aralbHOHAYKOBHX 1 CTICIIaIbHIX METOIIB
JOCIIJKEHHSI, 30KpeMa  aHajidy, CHHTe3y, [OpPIBHAHHSA, a0CTparyBaHHS,
y3arajabHEHHS, NPOTHO3YBaHHS,  ICTOPUKO-XPOHOJIOTIYHOTO,  CTPYKTYPHO-
(GYHKI10HAJIBHOTO, CTPYKTYPHO-OMMCOBOTO, KOMIO3UIIMHOTO Ta XYHOXKHbO-
CTWJIICTUYHOI'O aHali3y, a CUCTEMHHH TWIAXiJi BHU3HAYEHO SK YHIBEpCaJbHY
METOJI0JIOTTYHY OCHOBY JOCIIIPKEHHSI CMApTTEXHOJIOTIN y AU3aiH1 OAATY.

YV opyeomy po30ini y3araibHEHO Ta CHCTEMaTU30BaHO TEOPETUYHI i aHATITHYHI
MIOJIOKEHHS, 110 PO3KPUBAIOTH CYTHICTh, PO3BUTOK, HAMPSMHU, TUIIOJOTI], CTPYKTYPY
Ta 0COOJMBOCTI 3aCTOCYBaHHS CMApTTEXHOJIOT1H y In3aiiHi oasry. Buznaueno, 1o 10
OCHOBHUX HampsAMiB PO3BUTKY CMapTTEXHOJIOT1 HaJeXaTh [HTepHeT peuel, ITy4Hi
1HTEJIEKT, MAalllMHHE HaBYAaHHS, aHAIITUKA BEJIMKUX JaHUX, XMapHI OOYHCIECHHS Ta
poboToTexHika. BcraHoBIE€HO, 1m0 B KOHTEKCTI  HANIOTO  JOCIIIKEHHS
CMapTOTEXHOJIOT1T CJIJI PO3TJIAATH Yepe3 HOCHMI MPHUCTPOi, IO € IMiJKATEropiero
InTepuery peueit. BianoBigHo 10 cucTeMaTU30BaHOi iHGOpMaIllii o0 Kiaacudikarmii
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HOCHMHUX MPHUCTPOIB 32 PIBHEM IHTErpallii B TIJIO KOPUCTYBaya, BUJILJIEHO TEKCTUJIbHI
HOCHUMI MPUCTPOI, 0 SIKUX HAIEKUTh CMAPTOMIST, TOCTIIPKEHHS SIKOTO € BaYKIIMBUM B
KOHTEKCTI IU3aiHy OJATY.

Po3rnsHyTo mporiec CTaHOBIEHHS Ta PO3BUTKY CMAapTTEXHOJOTIH y Au3aiiHi
OJIATY Ta BU3HAYEHO, 110 HAYKOBO-TEXHOJIOTTYHUNA MPOTrpec OYB OCHOBHUM YHHHUKOM
ix BuUHUKHEHHS. llepioj pPO3BUTKY CMapTTEXHOJIOTIH TOJUIEHO HAa TPU €Talu:
nouyatkoBuii (1960-1999 pp.), 1110 XapakTepHU3Y€ETHCS MOSBOIO IEPIINX BUHAXOIIB i
CKCIICPUMEHTAIbHUX aociimkens; apyruii (2000-2009 pp.), skuii Big3HAYa€THCS
aKTUBI3AIEI0 TPAKTHYHO OPIEHTOBAaHMX po3poOok; Ta tperik (2010-2020 pp.),
MOB’SI3aHUM 31 CTBOPEHHSIM YAOCKOHAJIEHHUX BHUPOOIB 13 IHTETrpall€l0 JOAATKOBUX
HU(POBUX 1 IHTEIEKTyaIbHUX TeXHOJOT1H. [IpoaHani3zoBaHO pi3HOBUAM CMAPTOJSTY,
MOJIJIEHO 1X 3a c(epor0 BUKOPUCTAHHA Ta (YHKIISIMH, sIKI BOHU BUKOHYIOTB: JISI
CropTy Ta (iTHECY, OXOPOHH 3/I0POB’sl, BIMICLKOBOI i1 000poHHOT cep, 3a0e3neueHHs
0e3MeKku, po3BaXKaJIbHOI Ta MOJHOI 1HAYCTpii, OCBITHBOI AISUIBHOCTI, a TaKOX JUIs
HOBCSIKJICHHOT'O BUKOPUCTAHHS.

BcraHoBiieHO, 10 CMApPTOAST Ma€ CKJIAJAHY CTPYKTYpPY, Y SKIH HO€IHYIOTHCS
TEXHOJIOTIYHA Ta MarepiajibHa CKIAJIOBl. Y TEXHIYHIM CKIAJOBId CMapTOASATY
BUOKPEMJIEHO YOTHPHU B3a€MOIIOB s13aH1 MIJICKHCTEMH 3 BIAMOBIAHUMHU MOIYJISIMH, IO
BUKOHYIOTh KPUTHYHO BaxMBi (PyHKII1, Taki sk 30ip Ta oTpuMaHHs 1H(opMaIlii,
nepepadyy Ta OOpOOKy MaHMX, TPUUHATTA Ta peasizaiiio pilleHb, a TaKoX
eHepro3a0e3neueHHs Ta 30epiraHHs JaHuX. Po3riissHyTO MarepiajibHy CKIIAJOBY
CMapTOJIATY, 1110 Mepeadadyac BUKOPUCTAHHS TPATUIIIHHOTO, PYHKI[IOHAIBHOTO CMapT-
Ta EJEeKTPOHHOro TekcTWwio. HamaHo kmacudikaiii CMapTTEKCTHIIIO 3a pPIBHEM
PO3BUTKY Ta (PYHKIISIMU, @ TAKOXK €JICKTPOHHOTO TEKCTUIIIO 3a CTYIEHEM 1HTerpaili.
BianoBiiHO 10 TEXHIYHOI Ta MaTepiaJibHOI CKJIaJ0BHUX, C(OPMOBAHO THUIOJIOTII
CMapTOJATy 3a: TUIIOM 3aCTOCOBYBAaHMX JAaTUMKIB Ta iX THYYKOCTI, CIIOCOOaMH
nepeaadl JaHuX, KPIJICHHS MOMYNIIB OOpOOKH NTaHWX, KE€PYBaHHS, B1IOOpaKeHHS
iH(dopmarrii, KUBICHHS, 32 TEXHOJIOTISIMU 30epiraHHs JaHWUX, a TAKOX 3a TUIIOM
TEeKCTHJIbHUX MaTepialiB.

BunineHo dYOTHpHM KIIIOYOBI acleKTH AW3AiH-TIPOEKTYBAHHS CMapTOMATY:
€CTeTHYH1, (DYHKI[IOHAJIbHI, €PrOHOMIYHI Ta BHCOKOTEXHOJIOT14HI. 3ampOrOHOBAHO
YIOCKOHAJIGHWH TpoleC IU3alH-TIPOEKTYBaHHS CMapTOAAry, IO  BKIIIOYAE
CTPYKTYpPOBAHO-JIOT1YHY TOCJIIOBHICTh TaKUX €TamiB: BU3HAYCHHs 3aBJaHHS Ha
NPOEKTYBaHHS; BHUKOHAHHS TEPEANPOEKTHUX JOCIIPKEHb, PO3POOKY €cKizy Ta
MIEPBUHHOI CXEMH pOOOTH MOJIETi; CTBOPSHHS IEPIIIOTO Ta IPYTOro MAKETIB 13 BHECEHHSIM
KOpUTYBaHb; BUTOTOBIICHHS OCTaTOYHUX JIeKaJdl 1 CXEM IHTErpoBaHHX MPHUCTPOIB;
3aTBEp/UKCHHST Ta BUIOTOBJIEHHS OCTAaTOYHOIO 3pa3ka; po3poOKYy MPOEKTHO-
KOHCTPYKTOPCHKOI IOKYMEHTAIII1 Ta BIPOBAIKEHHS MOJIEN1 Y BUPOOHUIITBO.

Y mpemvomy po30ini BU3HAUEHO Cy4yacH1 T€HJICHIII Ta NEPCIEKTUBH PO3BUTKY
CMapTTEXHOJIOTIN y n3aiHl oJary. Po3riissHyTO cydacH1 3aKOpJIOHHI CMapTPO3POOKH
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32 OCTaHHI M’STh POKIB, IO JI03BOJUJIO BCTAHOBUTH aKTyallbHI TEHIEHIi PO3BUTKY
raiysi, cepeji SIKUX BU3HAUYEHO MPOBIIHY POJib chepr OXOPOHU 37A0POB A, Jie BUPOOH
OpIEHTOBAHI NMEPEBAKHO HA MOHITOPHUHT ()1310JIOTTYHUX 1 TOBEAIHKOBUX MOKA3HUKIB,
IHTETpalliio eJIeKTPOHHUX KOMIIOHEHTIB y CTPYKTYPY TEKCTHJIBHHX MaTepiajiB AJis
MIJBUIIEHHS  3pYYHOCTI BUKOPUCTaHHS  OJSTY, BIPOBAKEHHS  TEXHOJIOT1H
0€3pOTOBOTO JKUBJICHHS Ta EHEPrOreHepylouuX eJEMEHTIB i 3a0e3NeueHHs
aBTOHOMHOCTI BUPOOiB, a TAKOK BUKOPUCTAHHS 0€3JpOTOBUX KaHAJIIB Iepe/iadl JTaHUX
1 3pOCTaHHs 3aCTOCYBaHHS MUGPOBUX TEXHOJIOTIH, IO MiABUIIYIOTH aJalTUBHICTH 1
GyHKIIIOHATBHICTE cMapTOoAATy. [IpoananizoBaHo cydacHi BITYM3HSIHI CMapTPO3pOOKU
Ta BCTAHOBJICHO, 110 1IEW HAIpsM NPEACTaBICHUN NEPEBaXKHO BUPOOaMHU 3 (QYHKIIIEIO
HIAIrpiBY, IO CBIAYUTH PO HEAOCTATHIN PIBEHb PO3BUTKY CMAPTTEXHOJOTH Yy JU3aiiHi
OJITY B YKpaiHi, ONpPH iXHIO 3HAUHY aKTyaJIbHICTh, 0COOJIMBO B YMOBAX BIIHH.

BcranoBneHo, 1o  Au3alH-TIPOEKTYBaHHS  CMapTBUPOOIB  mOTpedye
KOMILJIEKCHOTO MIAXOMy, SIKMM Tependadae y3roJKeHe BpaxyBaHHS €CTETUYHUX,
(GyHKI1OHATBHUX, €PrOHOMIYHUX 1 TEXHOJIOTTYHUX ACIMEKTIB. 3alpONOHOBAHO IIICTh
KpUTEpPIiB OLIHIOBAHHS CMapTBUPOOIB, 10 JIO3BOJSIOTH BHU3HAYMTH  SIKICTb,
€(hEeKTUBHICTb 1 IOIIIBHICTh JU3ANH-TIPOEKTHUX PillIeHb. BiAMOBIIHO 10 MPOBEIEHOTO
aHalli3y Cy4acHHMX pPO3pOOOK BHOKPEMIIEHO DIIICHHS, SKi 3aCTOCOBYIOTH AHM3aiiHEpU
JUUISl CTBOPEHHS BUCOKOSIKICHUX BHPOOIB.

OOTpyHTOBAaHO OIIIBHICT 3aCTOCYBAaHHS KOHIICMINI CTaJIOrO PO3BUTKY Y
poIIeci pO3pOOKH CMAPTOIATY, IO 3a0e3Meuye parioHaIbHe BUKOPUCTaHHS PECYPCIB,
3MEHIIICHHS B1JIXO/IIB, TIOJIOBKEHHS KUTTEBOTO IIUKITY BUPOOY. BU3HaueHO ekoaMn3aiiH sk
OJIUH 13 OCHOBHUX MIIXO/IIB /10 3a0€3ME€UYEHHS CTajI0ro pO3BUTKY CMapTBUPOOIB, 3aBIISIKH
SKOMY III€ Ha CTajii KOHIIETITyaJIbHOTO MPOEKTYBAHHS 3aKJIaJalOThCS KOMIUIEKCHI
pIllICHHS, 0 BIUIMBAIOTh HA BECh JKUTTEBUH IIUKII BUPOOY Ta CIPHUAIOTH 3MEHIICHHIO
HETaTUBHOTO BIUIMBY Ha HAaBKOJNMWIIHE cepenoBuimie. Cepel OCHOBHHMX HAampsMiB
peaizaiii MPUHIUMIB eKOAU3alHY BHIUICHO 3aCTOCYBAHHS €KOJIOTIYHO OPIEHTOBAHUX
TEKCTHJIbHUX MaTeplaliB Ta EJIEKTPOHHUX KOMIIOHEHTIB, & TaKOXX BIPOBA/DKEHHS Y
OpoleC JAW3aiH-TIPOEKTYBAHHS TMIAXOAIB MOJIYJIbHOI KOHCTPYKIIi, 3a0e3neueHHs
CYMICHOCTI1, OHOBJIFOBAHOCTI KOMITOHEHTIB Ta MOKJIMBOCTI KacToMi3allii BUpooy.

BcranoBiieHo, 1110 3pOCTaHHS IHTEPECY 10 CMapTTEXHOJIOTIN y cdepl au3ailHy
OJIATY 3YMOBJICHE TaKMMH OCHOBHUMH UYWHHUKAMH, SK PO3BUTOK TEXHOJIOTTYHHX
1HHOBAIII}, OpI€HTAIlisl HA 1HAWBITyaTI3allil0 Ta KOPUCTYBAIbKUN JTOCBIJI, IHTETpallis
MPUHITUIIIB CTAJIOr0 PO3BUTKY Ta MKIMCIUIUIIHAPHA criBmpars. Buznaueno, mo Ha
TEMIT Ta HATIPSIMU PO3BUTKY CMAPTTEXHOJIOTIHN Y JU3aiHI OJSTY CYTTEBHI BIUTHB MA€E
perioHasibHa crnenudika, MO0 MPOSBISETbCS Yy JAOMIHYBaHHI OKPEMHUX HAMpsMIB y
pi3HUX perioHax. [{o nmepcrnekTHBHUX HAMPSMIB PO3BUTKY CMApTTEXHOJIOTIH y TU3aiiH1
OIITY BIAHECEHO OJAr 31 IITYYHUM 1HTEJICKTOM, HEHPOIHTEPAKTUBHUN OJIST,
€K30CKeJIeTH Ta  pPOOOTOTEXHIYHI  CHUCTEMH,  «HEBUIUMY»  CIICKTPOHIKY,
€HEeProaBTOHOMHUH 1 0100pIEHTOBAHUN CMAPTOJIAT, SIK1 MalOTh BUCOKUH 1HHOBALIIMHUI



MOTEHI[1a] Ta 3/1aTHI CYTTEBO PO3LIUPUTH XaPaKTEPUCTUKU Ta MOKIUBOCTI OJSTY.

Bucnosxu 1o po3aiiax Ta 3arajbHi BUCHOBKH JIOTIYHO BIJOOpa)KaloTh €TamH
MIPOBEJICHHS OCIIKCHHsI, BAKOHAHHSA 3aBAaHb JIOCIIHKCHHS Ta JAI0Th MiJACTaBU JIS
HiATBEPHKEHHS JOCATHYTOT HAYKOBOT HOBU3HH JIMCEPTaLIiHOT pOOOTH.

Jlo ocHOBHMX 3100yTKiB po00TM CJig BiIHeCTH TIJIMOOKY TEOPETUUHY
CHUCTEeMAaTH3allll0 Ta KiIacudiKallilo eMIIpUYHOro MaTepiaxy. ABTOPII BAANIOCS
yCcHimHo AudepeHIiioBaTH PI3HOBUINW CMapTOAATY 3a cepamMu BUKOPUCTAHHS Ta
GbyHKUIOHATPHUM TNpu3HaYeHHsIM. OcoOJMBOi yBaru 3aciiyrOBy€ OOIPYHTYBaHHS
CTPYKTYPOBAHO-JIOT1YHOT MOCIIJOBHOCTI €TamiB HOTo AU3aiiH-MPOEKTYBAHHS, 110 Ma€
BUPAXEHY NMPAKTHUYHY I[IHHICTb.

J{ucKyCiiiHi TUTAaHHA Ta 3ayBasKeHHS LIOA0 3MICTY AUCepTAaLil.

Biaznavaroum BUCOKMI HAyKOBUM piBeHB aucepTalliitnoi podotu Jlrokisn H. P.,
il OYEeBUAHY TEOPETUYHY U MPAKTUYHY LIHHICTh, BBAXKAEMO 32 HEOOX1HE BUCIOBUTH
JIesIK1 3ayBaKEHHS Ta MOOaKaHHS:

1. duckyciiinuM € (QopmytoBaHHS METH JIOCHDKEHHS Yy  Bcmyni
(«...BUKOHaHHA KOMIUIEKCHOTO MHCTEITBO3HABUOTO AaHai3y JJs BCTAHOBJICHHS
ocoOnMBOCTEM iXHBOI eBofrowii...»). Take QopmymoBaHHS Jem0 3aMHUKae
JTOCIIKEHHST came Ha co01 (aHasi3 3apaau a”ani3y). Ha Hamy qymky, Bapto Oyio 0
3MIHUTU AKLEHT 1 MIAKPECIUTH, 1[0 METOIO € CAME MeopemuyHa CUCmemMamu3ayis
00CBI0y 3ACMOCYBAHHA CMAPMMEXHONO0IU WISAXOM KOMNAEKCHO20 AHANI3Y NS
PO3pPOOKH METOAOJIOTIYHUX MIAXOAIB A0 iX MPOEKTYBaHHS.

2. [Ipaktune 3Ha4YeHHS pOOOTH CPOPMYNIHOBAHE JEIIO 3arajJibHO Ta HE
MOBHOIO MIPOIO BiJI0Opaxkae 3100yTKH aBTOPKH. Y JaucepTalii po3po0JIeHO BEIUKY
KUIBKICTh SIKICHUX KJIacH(iKallii, HAOYHUX aHAJITUYHUX MOJENIEH Ta CTPYKTYPHHUX
CXEM, Kl € TOTOBUM 1 LIHHUM JHUJAKTUYHUM MaTepiajoMm Jjisi 0e3MmoCcCepeHbOTo
IHTErpyBaHHS B OCBITHIN MTPOLIEC MIATOTOBKH JU3AWMHEPIB OJATY, 1O CIi] OyJI0 YiTKO
apTHUKYJIIOBATH.

3. Y mepmiomy po3aini poboTH, /e aHaMI3y€eThCsS 3HAYHHN MAacWUB HayKOBOIi
miteparypu (1. 1.1) Ta 3MIHCHIOETHCS MyXKe BAAJIC W JIOTTYHE PO3OUTTS KEPEIbHOT
0a3u Ha 7 penpe3eHTaTUBHUX rpy1 (1. 1.2), yacTUHY TeKCTOBOI 1H(POpMaIii JOLITBEHO
Oys0 O MpeaCTaBUTH Y BUTJISAII y3arajlbHIOIOUUX Ta0uIlk. L{e cyTTeBO mokpariuio 6
apXITEKTOHIKY TEKCTY, HA0YHO MPOJEMOHCTPYBaIO O IIUIbHICTh 1H(GOPMALIITHOTO
HANIOBHEHHS KOXKHOI TPYMHU JDKEpeN, a TaKoX 3HAYHO CHPOCTHIIO O CIPUHHATTS
MaTepianxy Ta Horo mojanbllie BAKOPUCTAHHS Y HABYAIBHUX HUISX.

4. Onucyro4n eTanyu €BOJIOLII CMapTTEXHOJIOTIH, 3100yBauka 0OMEXYETHCS
NEPEBAKHO SKICHUM IEPENTIKOM YaCOBUX BIAPI3KIB Ta OAMHUYHUMH MPUKIATAMU
3HaKOBHX po3po0oK. PoboTa cyTTeBO 0 30araTuiacs, skOM aBTOpKa HaBeJa KUIbKICHY
XapaKTEPUCTUKY PO3BUTKY (HAMPUKIIAJ, TMHAMIKY 3TaJI0K, IATEHTIB YU MOSBU HOBUX
3pa3KiB CMapTOJATy MPOTATOM TEBHOIO0 MPOMIKKY uacy). lle yHaounuwsio 0O
IHTEHCUBHICTh PO3BUTKY TEXHOJIOT1H Ta AaJI0 O O1IbII BaroMi CTaTUCTUYHI I1JICTaBU



JUTSl IOJJABIIIOTO HAYKOBOT'O MTPOTHO3YBAHHS.

5. [Ipu anamizi cxemu «OCHOBHI €Tanu W3aiH-IPOCKTYBAHHS CMaPTOIATY
(puc. /1.9), 3BepTae Ha cebe yBary Te, [0 YAHHUK TEXHOJIOTii BUTOTOBIICHHS OJSTY
MOYMHAE TMOBHOIIIHHO BPaXxOBYBAaTUCh aBTOPKOIO aXX HA €Tari po3poOKH MPOEKTHO-
KOHCTPYKTOPChKOi JokyMeHTamii. Ha aymky omoHeHTa, crnenudiky TEeXHOJIOTrI
BUTOTOBJICHHS Ta iHTerparii MIKPOKOMIIOHEHTIB HEOOXI1THO pO3rJIAAaTH 3HAYHO
paHiiiie, I1e Ha eTani po3poOKH XYyJI0KHBOI'O €CKi3y ¥ MEePBUHHOI CXeMH MOJECII, a
TaKOX IMIIJIEMEHTYBATH IIiJ] 4aC BUTOTOBJICHHS MEPIIOT0 MaKeTa.

6. B Tabmuii E.3 «AHami3 cydyacHUX 3aKOPJOHHHX PO3POOOK CMapTOIATY 3a
nepion 3 ciuHa 2021 npo uyepBHs 2025 poky» y KoyoHII «TexHOJOriuH1
XapaKTEPUCTUKW» JIHCEPTAHTKA BUKOPUCTOBYE JAJIEKO HE BCl Kiacu(iKaliiHi
O3HaKH, sKi cama X oOrpyHTyBana pasime (30kpema, y Jlomatky JI). Hackpizue
3aCTOCYBaHHs a0COJIIOTHO BCIX O3HAK, mpenactaBieHux Ha puc. .8, mo3Bomuio O
MOBHICTIO (pOpMasi3yBaTH HAsIBHUNA MACHUB €MITIPUYHUX JAHUX, CTBOPUBIIH BUX1IHY
0a3y i1 HACTYMHUX JOCIIKEHb CMAapTOJATy, B TOMY YHCII 32 JOIMOMOTOIO
QITOPUTMIB IITYYHOTO 1HTEJIEKTY.

BucnoneHi 3ayBaykeHHs 1 TOOAXKaHHS HE 3HUKYIOTh 3arajibHOr0 MO3UTUBHOTO
BpaXEHHS Bl HAYKOBOIO PIBHA JAMCEpPTaliiHOI POOOTH 1 B OCHOBHOMY MAalOTh
3HAUEHHS JJIS TIOJIAJIBIIIOTO PO3BUTKY JOCIHIIKEHHS 111€1 TEMHU.

Bignosignicts aucepranii Bumoram «llopsiaky npucyIxeHHsI CTyNeHs
aokTopa ¢inocodii Ta ckacyBaHHSl pilllIeHHS Pa30BoOi CHeNiaji30BaHOI BY€HOI
paau 3aKjaay BHMIIOI OCBiTH, HAYKOBOI YCTAHOBH NMPO NMPUCYIKEHHS CTYNEHSA
AOKTOpa (istocodii».

Huceprauiitna pooota Jlrokisan Hanii PomaniBHu Ha Temy «CMapTTEXHOJIOTIT B
JIA3aiiH1 OJIATY: €BOJIIOIISI, TUIIOJIOT IS, Cy4aCH1 TeH ICHIII1» € 3aBEPIIEHOI0, CAMOCTIHHO
BUKOHAHOIO HayKOBOIO MPAIEIo, SIKa BUPINITY€E BAXKIINBE HAYKOBO-TIPAKTHYHE 3aBIaHHS
B Taiy3i ausaiiHy. PobGoTta odopmiieHa 3riqHO 3 YMHHAMH HOPMAaMmH, HalldCaHa
IPaMOTHOIO HAyKOBOIO MOBOIO, 0a3y€ThCs HAa MPUHLUIIAX aKaAEMIUYHOI JOOPOUYECHOCTI.

3a CBOIM HAYKOBUM pIBHEM, AaKTYyaJIbHICTIO, HOBU3HOIO, TEOPETUYHUM 1
MPaKTUYHUM 3HAYCHHSIM JUCEepTallis MOBHICTIO BiAmoBigae BuMoram «llopsiaky
NPUCYJKEHHSI CTyNeHs JOKTopa ¢inocodii Ta CKacyBaHHS pIlIEHHS pPa30BOi
CHeIiaTi30BaHOl BYEHOI paJy 3aKjaay BHILNOI OCBITH, HAYKOBOi YCTaHOBH PO
MPUCYIKEHHS CTyIeHs ToKTopa (pinocodiin, 30kpema mi. 5, 6, 7, 8, 9.

3araabHuii BUCHOBOK. Jlucepraiiitna po6ota Jlroxisa Hanii PomaniBau Ha
TeMy «CMapTTEXHOJIOTII B TU3aliHI OJIATY: €BOJIOIIS, TUIIOJOTIS, CydacH] TCHACHIII»
BUKOHAHA HA JOCTATHHO BUCOKOMY PiBHI, 110 CBITYUTH MPO JOCATHEHHS MOCTaBICHUX
HAyKOBUX 3a/1a4 3 3aCTOCYBaHHSM BIJIOBITHUX HAYKOBUX METO/1B, OTPUMAHHS HOBUX
HAyKOBUX PE3yJbTaTIB B CETMEHTI IU3aiiHy BUCOKHUX TeXHOJorid. Jlucepraiis mae
NEPCHEKTUBH MOJANBIIOT0 PO3BUTKY 3 TOUKHU 30PY TEOPIi 1 MPAKTUKHU JAU3ANHY.

Takum 4MHOM, MOYKHA CTBEP/IXKYBATH, 1110 JMcepTalliiiHa poooTa JlrokusH Haxii
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PomaHiBHH Ha Temy «CMapTTexHonorii B au3aiini OZATY: €BOMIOUIS, THMONOri,
Cy4YacHi TeHAeHUii», NpeacTasieHa Ha 3000yTTS CTynmeHs aokTopa dinocodii 3a
cneuianbHicTio 022 — Hu3aiin, 3a cBOiM HaykoBUM PiBHEM Ta MPaKTUYHOIO HiHHICTIO,
3MIiCTOM Ta OOPMIEHHAM MOBHICTIO BIANOBifae BuMoram «[Topsaky NPUCY KEHHS
CTyneHs 1okTopa ¢inocodii Ta ckacyBaHHA pilueHHs Pa3oBoi crneuianizoBaHoi BYEHOT
Paju 3aknany BUILOI OCBITH, HAYKOBO| YCTaHOBH NP0 TNPHCYDKEHHS CTYTEHs 10KTOpa
dinocogii», 3atBepmienomy IMocranosoro Ka6inety Minictpis Ykpainu Ne 44 iz 12
ciuna 2022 p., a if aBrop Jlioknsn Hagnis PomaniBha 3aC/IyroBy€ NPHCYIXKEHHS
CTyNeHs fokTopa ¢inocodii 3a cnewiansuictio 022 — Ju3aitn.

Ononenr:
AOKTOp TEeXHIYHUX HayK, npodecop,
npogecop kadeapu TexHonorii

| KOHCTPYIOBAHHS! LIBEHHUX BUPOGiB Oxkcana 3AXAPKEBUY
XMENbHULIBKOTO HALliOHATBHOTO yHiBepcuTe




