BIJIF'YK O®IIIMHOI'O OITIOHEHTA
JOKTOpa TEXHIYHUX HayK, npodecopa, mpodecopa kapeapu 1HPOpMaLiiHUX CUCTEM Ta
Mepexxk HanlonaneHOro yHiBEpCUTETY «JIBBIBChKA MOJIITEXHIKA)
Bucoubkoi BikTopii AHaToIiiBHI
Ha JaucepTauiiiny poooty Xomenka €Brenia BikropoBuua
Ha TEMY
«PO3POBJIEHHS JIOKAJIBHOI IoT-CUCTEMUW MOHITOPUHTI'Y 1
KOHTPOJIIO CTAHY IPUMIHIEHDb HA BA3I INIAT®OPMU HOME
ASSISTANT)»,
MPEACTABICHY Ha 3700yTTS HAYKOBOTO CTYIEHS TIOKTOpa puiocodii 3a
cneranbHICTIO 121 - [HkeHepis nporpaMHOro 3a0e3neyeHHs, rainy3b 3HaHb 12 -

IHpopmaniiinl TeXHOIOTT

1 AKTYAJIBHICTh TEMU JUCEPTALI

Crpimkuii po3uTok koHuenuii Inrepuery peueit (Internet of Things, [oT) Tta
cucteM Knacy Smart Home 3yMOBIIO€ 3p0CTaHHSI BUMOT 10 apXITEKTYPH 1HPOpMaL HHUX
CUCTEM, HAAIWHOCTI IH(OpMaIIiHOT B3aeMonli, Oe3meKkM HaHux 1 Oe3MepepBHOCTI
()yHKIIOHYBaHHS MPOTrPaMHHUX CEPBICIB. BHKOPUCTaHHA TpPAagULIAHMX XMapHUX
miaThopM HE 3aBkau 3a0e3nedyye HEOOXIAHWA pPIBEHb aBTOHOMHOCTI, OCKUIbKH
MPALE3IaTHICTh TAKUX PIIICHb 3HAYHO MIPOKO 3AJIEKUTh Bl JOCTYIMHOCTI 30BHINIHBOT
MEpEKEBOT 1HPPACTPYKTYpPU Ta BIIIAJEHUX CEPBICIB. Y 3B'SI3Ky 3 MM OCOOJUBOT
aKTyaJIbHOCT1 HaO0yBae po3po0OJICHHS JJOKAIbHUX 1HPOPMALIIIHUX CHCTEM MOHITOPUHTY
KEepyBaHHs, NOOYJOBaHUX Ha MpuHIMnax edge computing, ki 3a0€3N€4yOTh JOKAJIbHE
OMpALIOBAHHS [IaHUX, IHTETPallil0 PIZHOPIAHUX NPUCTPOIB, MIATPUMKY CyYACHUX
MEPEKEBUX MPOTOKOJIB Ta €(EKTUBHY B3aEMOJI0 MPOrpPaMHUX KOMMOHEHTIB. Came
TOMY JWcCepTaliiiHe pocnipkeHHs XoMeHka €BreHa BikTopoBuYa, NpPUCBSYEHE
PO3p00JIEHHIO JOKaIbHOI [0T-cricTeMr MOHITOPUHTY il KOHTPOJIXO CTaHy NPUMILLEHD HA
0a31 muargopmu Home Assistant, € akTyaabHUM, CBOEYACHUM Ta MA€ BaKJIMBE HAYKOBE

1 IPaKTUYHE 3HAYCHHS.
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2 3B’S30K POBOTHU 3 HAYKOBUMMU ITPOT'PAMAMMU, IIJIAHAMMU,
TEMAMUA

JlucepraniiitHa po00Ta BUKOHAHA BIANOBIIHO OO0 TEMAaTUYHOIO IUIAHY HAayKOBO-
A0CHAHUX poOIT XEPCOHCHKOTO JEPKABHOTO YHIBEPCUTETY Ta Y3TOUKYETHCS 3
HAYKOBUMHM JOCIIIP)KEHHAMH, COPSIMOBAHMMHU Ha PO3BUTOK Cy4yacHHMX 1H(OpMaUliHUX
TEXHOJOrI, 1HTErpali0 pO3MOAIEHMX 1HPOPMALIAHUX CHUCTEM, NPOEKTYBAHHS
nporpaMHux miatopm [HTepHETY peueii 1 CTBOPEHHS HAIHHUX CEPBICHO-OP1€EHTOBAHUX
pimieHs g 300py, MepeaBaHHA Ta ONPALIOBAHHS MaHUX. TemMaTuKa JOCIIKEHHS
BIJINIOBIJA€ AKTYaJbHUM HANpsMaM PO3BUTKY 1H(QOpPMALIAHMX CHCTEM 1 MEPEK Ta €
JIOTIYHUM TPOJOBKEHHIM HAYKOBHUX JOCHIDKEHb Kaeapu KOMI FOTEPHUX HAyK Ta

MPOrPaMHOi 1HKEHEPII.

3 OIIIHKA OBIPYHTOBAHOCTI HAYKOBUX ITOJIOKEHb, BACHOBKIB I
PEKOMEHJIAIIIN

HaykoBl MONOXKEHHS, BUCHOBKM Ta pekoMeHpaauli, c(pOpMyJbOBaHI B
JUCEPTALIlifH1I poOOTI, € JOCTATHBO OOTPYHTOBAHUMU Ta 0Aa3YHOTHCS HA KOMITJIEKCHOMY
3aCTOCYBAaHHI METOJIIB CUCTEMHOIO aHami3y, Teopli iHQOpMaLIHUX CHUCTEM 1 MEPEKX,
MaTEMATUYHOTO MOJENIIOBAHHS Ta CyYaCHHMX MIAXOMIB JI0 NPOEKTYBAHHS MPOTrPaAaMHOIO
3a0e3neueHHss.  OOIPYHTOBAHICTH ~ OTPUMAHUX  PE3YJBTATIB  MIATBEPIKYETHCS
MPOBEJEHUM aHAII30M apXITEKTYPHUX PILIEHb g No0ya0BH JokaabHUX loT-cucrem,
(dopmMaizaiiero mpoieciB 1HGOpMAIAHOT B3aEMOJII MK KOMIOHEHTAMH CHUCTEMH,
PO3pOOJIEHHSIM ~ IHTETPANIBHOTO TOKa3HMKa H 111 KOMIUIEKCHOTO — OLIIHIOBAHHS
e(eKTUBHOCTI i1 (YHKI[IOHYBaHHS, a TaKOX pe3yJbTaTaMU EKCIIEPUMEHTAIbHOI
MEPEBIPKUA  3aMPONOHOBAaHUX pimieHb. CPopMyabOBaHI BHUCHOBKM € JIOTTYHUMM,
B3aEMOY3TOP)KEHUMU Ta TTOBHOKO MIPOIO BIJIMOBIJAIOTH MMOCTABJIEHINA METI i 3aBIaHHIM

JUCEPTALIHOTO TOCIIKEHHS.

4 TOCTOBIPHICTh HAYKOBHUX MOJIO)KEHb, PEKOMEHJIAILIM TA
BUCHOBKIB
JIOCTOBIPHICTb ~ OTPUMAHUX  PE3YJbTATIB  3a0€3MEUYEThCSI  KOPEKTHICTIO
3aCTOCOBAHMX METOJIB JOCHIDKEHHS, peali3aliel0 MOBHOMYHKIIOHAIBHOI JOKAIBHOL

IoT-cucremu Ta HOCTaTHIM OOCATOM MPOBENCHUX EKCIEPUMEHTAIBHUX OCIHIIKECHb.



[Ipane3narHiCTh 3apONOHOBAHUX APXITEKTYPHUX 1 MPOTPAMHUX PILICHb MIATBEPIKEHA
ix ampoOauiero B yMOBaxX peajbHOI €KCIUTyaTalli, M yac skoi 0ys0 00po0iIeHo MoHa
360 TUC. TENEMETPUYHMX MOBLAOMJIEHb 1 JOCIIIKEHO YacOBl XapaKTEPUCTUKU
(YHKIIOHYBaHHS CUCTEMH. JIOCTOBIPHICTH BHMCHOBKIB TaK0X IIATBEPIKYETHCS
pe3yJibTaTaMu MOPIBHJIBHOTO OLIIHIOBAHHS MPOAYKTHUBHOCTI PI3HUX OOUYMCIIFOBAJIBHUAX
miaTopM, II0 3acCBIAUy€ €(PEKTHUBHICTh 3aMpPONOHOBAHUX MIAXOAIB 110 MOOYI0BU

JIOKQJIbHUX 1H(QOPMALIIITHUX CUCTEM MOHITOPUHTY i KEPYyBaHHS.

5 HAYKOBA HOBU3HA PE3VYJIbTATIB, BUKJIAJEHUX Y JJUCEPTAIIII
HayxoBa HOBH3HA nuceprauiiHoi poOOTH MONSIrae B OJEPKaHHI HOBUX HAYKOBO
OOIPYHTOBAHMX PE3YJbTATIB, 1110 PO3BUBAIOTh CyYaCHI MIXO0H /10 MOOYI0BU JIOKAJIbHUX
IoT-cucrem. Jlo HailOLTBII BATOMUX PE3YyJIbTaTIB HAJIEKATh TaKI:

1. BHepiie CMCTEMAaTU30BAaHO Ta HAYKOBO OOIPYHTOBAHO ApPXITEKTYPHMIA MiAXiA A0
noOy/I0BU JIOKAJIBHUX aBTOHOMHHUX l0T-CMCTEM MOHITOPUMHTY Ta KEPYBaHHS
CTAaHOM MPHUMILLIEHb, SIKAW 3a0e3Meuye MOBHY HE3AICKHICTh (PYHKIIOHYBaHHS
CUCTEMHM  BIJ  30BHIIIHIX XMapHUX CEPBICIB, JIOKAJIbHE BUKOHAHHS
aBTOMATH3ALIIIHKUX CLIEHAPIIB 1 KOHTPOJIb )KUTTEBOTO LMKy CEHCOPHUX NaHUX Y
MeXkKax JIOKAJIbHOI 00UMCITIOBAIBHOI IHYPACTPYKTYPH;

2. BHepuie 3ampornoHOBAHO OaraTOPIBHEBY apXITEKTypHY MOJENb JIOKaiabHOi 10T-
CUCTEMH MOHITOPHHIY Ta KOHTPOJIO CTaHy NMPUMILICHb, 1110 BKIOYAE (I3UYHUH,
KOMYHIKalliiHUii, 1H(OpPMaLIiHNNA, Kepyrouui, OE3NEeKOBHIA, CEPBICHHMIA Ta
MPE3EHTALHAN piBHI, 3a0e3neuye (yHKII0HATbHE PO3MEKYBAHHA KOMIIOHEHTIB
CUCTEMH Ta CTBOPIOE MEPEAYMOBH AJIs 11 MacIuTa0yBaHHS i aganTauii,

3. YIOCKOHANEHO KOMIUIEKCHHW apXITEeKTYypHM miaxig A0 3a0e3MeYeHHs
iH(popmarliiiHoi Oe3neku JIoKaIbHUX [oT-cucTeEM, IO TOENHYE MEPEKEBY
CErMEHTAalll0, WHU(PPYBaHHS TPAHCIOPTHOIO pPIBHA, MEXaHI3MU KOHTPOJIIO
JOCTYIY, )KYPHAIIOBAHHSA MMO1/ Ta 0arato(hakTOpHY aBTEHTU(IKALIFO;

4. HaO0yno MOJAJbIIOrO PO3BUTKY 3aCTOCYBAaHHS MPUHUMIIB JIOKaIbHOI (edge)
00pOOKM CEHCOPHUX JAHUX Yy CUCTEMAax MOHITOPUHIY MPUMILIEHb, 110 JA€ 3MOTY
3MEHIIUTH 3aTPUMKH OOpOOJICHHS MOJIH, MIABUIIUTH CTIAKICTH CHUCTEMH J0O

MepekeBHUX 3001B 1 3a0€3MeUnT KOH(DIIEHUIRHICTh JaHUX Y MEXKaX JOKAJIbHOI

1HQPACTPYKTYPH.
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6 IPAKTUYHE 3HAUYEHHSA OAEP)KAHUX PE3YJIbTATIB

[IpakT4HE 3HAYEHHS OJEPIKAHUX PE3YJIBTATIB MOJISITa€ Yy CTBOPEHHI JIOKAJIbHOT
loT-cuctemMu MOHITOPUHTY i KOHTPOJIXO CTaHY TPUMILLIEHB, SIKA MOKE Oy TH BUKOPUCTaHA
K OCHOBa Iisi MOOYJOBM Cy4acHUX 1H(OPMALIWHMUX CUCTEM aBTOMATH3ALIl PI3HOrO
NPU3HAYEHHA. 3ampoNOHOBAaHI NPOrPaMHI Ta apPXITEKTYPHI pINIEHHS 3a0€3MeYyroTh
IHTETPAaLil0 FETEPOTEHHUX TPUCTPOIB, NIATPUMKY Cy4YaCHUX IPOTOKOJI1B OOMIHY JAHUMHU
Ta MOXIIMBICTh ILIEHTPAII30BAHOIO MOHITOPUHTY # KEPYBaHHA TEXHOJIOTITYHUMHU
npouecamMu. Y MeXax JIUCEPTAlliHOrO AOCHIIKEHHS peani30BaHO (PYHKLIIOHABHI
MIACUCTEMUA MOHITOPUHTY MIKPOKJIIMATY, OCBITJIEHHS, O€3MEKU Ta €HEPrOCIIOKUBAHHS,
10 TIATBEPUKYE MPAKTUYHY MNPUAATHICTH 3alPOIIOHOBAHMX pPllIeHb. BHUKOpUCTAHHSA
BIIKpUTOI MPOrpaMHOi MIaT@OpMH, MOAYJIbHOI AapPXITEKTYpH Ta CTAHAAPTHUX
MEPEKEBUX MPOTOKONIB Ta MPOrpaMHUX IHTEPQENCIB 3a0e3neuye MacmTabOBaHICTh
CUCTEMH, CIIPOILYE ii IHTErpauito 3 IHWKMMH 1H(HOPMALIHHUMU CEPBICAMHU Ta CTBOPIOE

NEPETYMOBH IS MOAAJBIIONO PO3BUTKY (DYHKLIOHAIBHUX MOXKIIMBOCTEM.

7 TIOBHOTA BUKJIAZY PE3VYJIBTATIB Y IIYBJIKAIIAX TA
JTOTPUMAHHSA AKAJJEMIYHOI TOBPOYECHOCTI
OCHOBHI pe3yJIbTaTH JOCHIIKEHHA BlaoOpakeHl y 10 HaykoBUX myOiKarisx.
3n00yBau Mae 3 CTaTTl y MPOBIIHMX MIKHAPOJAHMX BHIAHHAX, IO 1HIEKCYKOTHCA
HaykoMeTpuuHuMK Oa3zamu Scopus/Web of Science, 2 ctaTTi y (axoBUX BUIAHHSIX
VYkpainu kareropii b ta 5 marepianiB koH(pepeHuiid. CTpykTypa 1 3MICT MmyOJiKaLii
MOBHICTIO BIANOBIAAIOTH MOJOXKEHHAM auceprauli. [lopymeHs NpUHLIMIIB aKaIeMIYHOT

N00POYECHOCTI Ta IJ1ariaty He BUSBIIEHO.

8 AHAJII3 ®OPMH TA 3MICTY JUCEPTAIIMHOI POBOTH
JlucepraniitHa po0OoTa Mae JIOTIYHYy, MUIICHY Ta MOCHIIOBHY CTPYKTYpy, IO
3a0e3neuye CUCTEMHE PO3KPUTTS NOCTABIEHOI HAYKOBOI 331a4l. MaTepian BUKIAJECHO Yy
B3a€MOIOB'SI3aHUX PO3JUIAX, KOXKEH 13 SKHUX JOrIYHO MPOJOBKYE TMOMEPENHINA 1
B1I00pakae OKPEMUii eTan MPOBEAEHOTO TOCIIKEHHS.
VY BcTymi OOIPyHTOBAHO AKTYaJbHICTh TEMU IOCIHIKEHHS, CHOPMYIILOBAHO METY,
3aBIaHHs, 00'€KT, MPEAMET JOCIHIIPKEHHS, BU3HAUEHO HAYKOBY HOBU3HY Ta MPAKTUYHE

3HAYEHHS OJEPKAHUX PE3YJIbTATIB.



VY nepuomy po3isii BAKOHAHO aHAJ3 CYYaCHOTO CTaHy PO3BUTKY 1H(OpMaLIitHUX
cucteM [HTepHETy pedei, po3riIIHYTO OCOOJIMBOCTI XMApHUX 1 JIOKAJIbHUX apXITEKTYP,
OOIDYHTOBAHO JOLUIBHICTh BUKOPUCTAHHS JIOKaNbHUX [0T-cuCTEM 111 MOHITOPUHTY W
KEpPYBaHHS CTAHOM MPUMILIEHb.

VY npyromy po3aun po3poOieHO apXITeKTypH1 mojaenl JokaiabHoi loT-cuctemu,
BM3HAUEHO NPUHLMIM Opraxizauii 1H(QOpMaLliHOT B3aeMOIli MK ii KOMIIOHEHTaMH,
3aMpPONOHOBAHO METOAWYHUN MIAXIJ 10 OUIHIOBaHHS €(PEKTHMBHOCTI ()YHKIIOHYBAaHHS
cUcTeEMU Ta C(HOPMOBAHO KOHIENTYAJIbHI 3aCaIv 3a0€3MeueHHs 1H(HOpMaIIHHOT OE3MEKH.

VY TperboMy poO3aUTl MPEACTABICHO MPOTrPaMHY peali3aliio 3anpornOHOBAHUX
pllIEHB, OMMCAHO THTErPallil0 KOMIOHEHTIB y cepenoBuiil Home Assistant, peasnizaiiito
(YHKIIOHAJIbHUX MIJCUCTEM MOHITOPUHTY ¥ KEPyBaHHSA, a TAKOXK MEXaHI3MU
aBTOMaTu3alii nmpouecis Ha ocHOBI koHuenuii Trigger—Condition—Action.

Y uyeTBEepTOMY PpO3AUI HABEIEHO PE3YyJbTATH EKCIEPUMEHTAIBHOI MEPEBIPKU
3aMpPONOHOBAHOI CHUCTEMHM, BHKOHAHO AHANI3 MPOMYKTUBHOCTI OOYMCIFOBAIBHUX
m1aTGopmM, 4aCOBUX XAPAKTEPUCTHUK (DYHKLIOHYBAHHS, HAIHHOCTI IEPEJABAHHS JTaHUX
Ta €()EKTUBHOCTI pEali30BAHUX APXITEKTYPHUX PILICHb.

3arajoMm aucepraiiitna po00oTa XapaKTepU3yEThCS IUTICHICTIO BUKIIATY, JOTTYHOO
MOCJIIIOBHICTIO, HAJIE)KHUM PIBHEM CTPYKTYPOBAHOCTI MaTEPialy Ta Y3rOKEHICTIO MiXK
MOCTABJIEHUMU 3aBIAAHHIMH, 3aCTOCOBAHMMHU METOJAMU JOCIIHKEHHA W OTPUMAHUMHU

pe3yabTaTaMu.

9 3AYBAKEHHSI 10 TUCEPTAIIIMHOI POBOTH
[Ipu 3aranpHIi MO3WTUBHIN OLIHII POOOTH, BAPTO 3BEPHYTH yBary Ha HACTYIIHI
noOa)kaHHs Ta JUCKYCIiHI MOMEHTH: :

1. ¥V po3aim 3 aBTOp po3Misiia€ KEPyBaHHS CUCTEMOIO NIEPEBAKHO YEPE3 BI3yasIbHI
nambdopau. BpaxoByroun 3araibHuil Kypc AucepTallii Ha MOBHY aBTOHOMHICTb,
pobota 3HauHO O BuUrpana, sIKOM B Hiil Oyn0 NpOaHAII30BAHO MEPCHEKTUBU
BITPOBA/’KEHHS MOBHICTIO JIOKATBHUX MOJIENEN po3mi3HaBaHHS MOBJieHHS (Voice
User Interfaces) nns 3a0e3medeHHs] HE3AJIEKHOTO BIJ IHTEPHETY TOJIOCOBOTO

KEPYBAaHHS «PO3YMHUM OyAMHKOM.



6

2. B exkcnepumeHTanbHIii yactuHl (po3ain 4) AOCHIKYeTbeca cTabuibHICTH 10T-
CUCTEMH 32 HOPMaJbHUX YMOB eKciutyarauii. [Ipote, s miaBUIIEHHS 3aralIbHOT
BIIMOBOCTIMKOCTI (POOACTHOCTI) IHPPACTPYKTYPH, JTOLUIBHO OYyJ0 O PO3IISIHYTH
CLEHApli amapaTHOro pe3epByBaHHA. Hampuiknan, BUKOPUCTaHHS KUIBKOX
HE3AJICKHUX MapIIPyTU3aTOPIB y Mepexl Zigbee M03BOAMIO O YHHKHYTH
npo0sieMu e1uHOI ToukM BigmMoBH (Single Point of Failure).

3. Onucyroun NOAIRHO-OPIEHTOBAHY JIOTIKY KepyBaHHS (mapagurma Trigger-
Condition-Action) y po3aum 3, aBTOop onepye 0a30BUMHU CLEHapisMU. 31
30UIBIIEHHAM KUIBKOCTI CEHCOpPIB Ta BHMKOHABYMX MPUCTPOIB NpaBUIIA
aBTOMATH3ALlll HEMUHYYE YCKIAIHIOKOTHCI. Po0OOTI Opakye ommcy METOAIB
Bepu(Qikauli CUEHAPIIB AJII YHUKHEHHS JIOTIYHUX KOH(QIIKTIB (HApUKIAL,
OJTHOYACHOTO BBIMKHEHHS MIACUCTEM OMAJIEHHS Ta OXOJOKEHHS).

4. Tlincuctema Oe3neku 00'€THY€ BEJIMKY KUIBKICTh JATUMKIB, IO Y MO3AILITATHUX
CUTyallsIX MOK€ MPU3BECTH A0 TEHEpaLli HAIJIMIIKOBOIO MACHUBY CIOBILIEHb.
JlouinpHO Oyn0 0 nependavynuTi anropuTMUA KOHTEKCTHOI (ibTpanii abo arperariii
ayepTiB, o0 3ano0irtu 1HGOPMALIHOMY MEPEBAHTAKEHHIO KOpUCTyBada (alert
fatigue) Ta BUAUIATH JIMIIE HAKO1IBII KPUTUYHI MO,

5. V¥ TekcTi aucepTallii HassBHI MOOJMHOKI CHHTAKCUYHI Ta MyHKTYyalliiHl MOMWJIKH, a
TaKOK AP10OHI HETOYHOCTI Y (pOpMATYBaHHI OKPEMHX UIFOCTPATUBHUX MaTepiajiB
Ta JIICTUHT1B KOJY.

Cnig 3a3HauuTH, 110 HABEAECHI 3ayBa)KCHHA HE NPHUMEHIIYIOTh HAyKOBOi Ta

MPAKTUYHOI LIIHHOCTI IUCEPTALIIHOT POOOTH.

10 BATAJIBHI BACHOBKH TA OIIIHKA JUCEPTAIIII
Huceprtamiitna pobota XomeHka €BreHiss BikTopoBHMYa € CaMOCTIHHORO,
3aBEPUIEHOI0 HAYKOBO-IOCIIITHOK MPALICIO, SIKA BUPILIY€ BAKIMBE HAYKOBO-NPUKIIAIHE
3aBJAHHS CTBOPEHHS JIOKAJbHUX MPOTPAMHO-AaMApaTHUX CUCTEM MOHITOPUHIY Ta
KEpyBaHHS CTAHOM MPUMIIIECHbD.
OTpumaHi pe3yabTaTh XapaKTEPU3YIOThCA HAJICKHUM PIBHEM HayKOBOi HOBU3HHU,
JIOCTaTHBOK) TEOPETUYHOIO OOIPYHTOBAHICTIO, MPAKTUYHOK I[IHHICTIO Ta MIATBEPIAKEH]

pe3yibTaTaMu €KCIIEPUMEHTATIBHUX TOCIIIKEHD.
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Juceprauis  Bianosimae cnemianpHOCcTI 121 «[HKEHEpis MmpPOrpamMHOrO
3a0e3neyeHHs», Trany3l 3HaHb 12 «lHpopmaumiiiHi TexHomorii». BBaxkar, w00
aucepraniitna pobora XomeHka €BreHis BikropoBuua Ha TeMy «Po3poOrneHHs
nokaynbHO1 loT-cucTeMu MOHITOPUMHTY W KOHTPOJK CTaHy MNpUMINIEHb Ha 0asi
miargopmu Home Assistant» moBHICTIO BianoBigae BumoraM «llopsaky miaroToBKH
3100yBaviB BUILOI OCBITH CTyHEHs NOKTOpa (inocodii Ta TOKTOpa HAyK y 3aKjiagax
BUIIOI OCBITM (HAYKOBUX YCTAHOBAX)», 3aTBEPIKEHOro MocTaHOBOK KaliHeTy
MinictpiB Ykpainu Binx 23 0epe3ns 2016 p. Ne 261 (31 3MiHamu), Ta BuMoram «l lopsiaky
NPUCYUKEHHS CTyNEeHs JO0KTopa (inocodii Ta CKACyBaHHS pPIMIEHHS Pa30BOi
CHEI1ai30BaHOl BYEHOI paay 3aKiaay BHUIIOI OCBITH, HAyKOBOI YCTaHOBM PO
NPUCYKEHHSI CTYNEHS JOKTOpa (uiocodii», 3aTBEPIKEHOr0 NMocTaHOBOK KaliHeTy
MinictpiB Ykpainu Big 12.01.2022 p. No 44 (31 3MiHamu). ABTOp aucepTauiiHoi poOoTH
— XomeHko €Breniii BIKTOpOBUY — 3aCilyrOBY€ HA MPUCYIKEHHS HAYKOBOTO CTYNEHS
nokTopa (inocodii 3 rasry3i 3HaHb 12 «IHQopmaliiiHi TEXHONOTI» 3a crienianbHICTIO 121

«IHXKEHEpIs MPOrpaMHOTO 3a0€3MEUECHHSDY.

OdiwiitHuit OMOHEHT:

JIOKTOp TEXHIYHUX HAYK, JOLEHT,
npodecop kadenpu 1HopMaIIHHUX
cucrteM Ta mepexxk HarionaabHOro
yHiBepcUuTeTy «JIbBIBChKA

MOJITEXHIKA» /b o C% Bikropis BUCOILIBKA

(miamnuc)
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