
BI4CHOBOK

JIPO HAI/KOBY HOBII3HY, TEOPETI4IIHE TA TIPAKTI,TIIHE

3HAqEHHfl pE3yrbTATrB Ar4CEpTArIri
Kpurcrxoi fsu Orexcau4pinnz Ha reMy "IHQopnraqifina rexHoJrorix pospo6xz

Ta BnpoBaA)KeHH-s crlcreMl{ uouiropraHry noBepxHeBHX BoA Ha ocsoni
IHrepnery pevefi", no4auoi ua:4o6yrrs HayKoBoro cryneHr AoKTopa

SilocoQii n rany:i 3HaHb 12 "IH$opuaqifini rexHoJrorii" ga cneqialrHicrro
7 22 "Kown' rorepHi HayKr4 "

Ha BrrKoHaHH.s piulenn-a B.reHoi pa[r4 Cxi4noyrpaiHcrroro

uaqionarbHoro yHieepczrery ilreui Bo.rro4ur,lupa latls nporoKon J\lb 5 sia

27.11.2020 p. rovricit y cKnaAi n.o. saei4ynava xa$e4pur r<oun'rorepHr4x HayK

ra iuxeHepii CxiaHoyrpaincbKoro HaqioHanbHoro

Bolo4uuzpa Aats, AoKTopa rexni.rHr,rx HayK, npoQecopa PrsaHqena

yHinepczrery ivreni

OnercaH4pa IeaHoBuqa (ronona) ra peqeHseurie: sani4yna.ra xa$e4pz

nporpaMyBaHH.s ra MareMarr4Kr4 Cxi4uoyxpaiucrxoro uaqiouanbHoro

yninepczrery inaeHi Bono4LrMvrpa latx, AoKTopa rexHi.ruux HayK, AorIeHTa

Jlu$apr^ Bono4uvzpa Onerciftoevqa i 4oqenra xaSe4prz KoMr'rorepHkrx HayK

ra inxeHepii CxilnoyrcpaiHcbKoro uaqioHalbHoro yuinepczrery ivreHi

Bolo4znaupa [a"nx, KaHAI4Aara rexni.rHzx HayK, AorIeHTa Ca$onoea CeirraHa

orercan4pinna, rpoBena rorepeAHro eKcreprr43y 4zcepraqii Ha s4o6yrr.a

HayKoBoro cryneH-fl AoKropa Sinoco$ii n ralysi 3HaHb 12 "IHQopnaqifiHi

TexHoJlorii sa cneqia-rnnicrro" 122 "KoMr'rorepHi HayK:a" Kpvrrcrroi flnu

OnercaH4pinuz, npoauani3yBana eiAnoeiAHicrr 4zcepraqii BrrMoraM,

nepe46aueHr4M nyHKToM 10 "llopr4r<y npoBeAeHH-s eKcrrepr4MeHTy 3

nprlcyAx{eHH-fl cryneHt AoKropa Sinoco$ii", 3arBepA)KeHoMy llocranoeorc

Ka6inery Minicrpie Vr<painu ni4 06.03 .2019 p. J\b 167, xilsrcicrr HayKoBr4x

uy6nixaqifi, rIoBHory ony6niryBaHH-fl pe3ynbrarin 4zcepraqii ra oco6u cruit

BHecoK s4o6yna'ra Ao ncix HayKoBr4x ny6nixaqifi, ony6lixoBaHr{x ig

cnieaeropauu ra 3apaxoBaHllx 3a reMoro 4zcepraqii, ni4noni4nicrr

o$opvrneHH-t Al4cepraqifinoi po6orz sriAHo BZMoraM HaKa3y MOH xpainvr ni4



12.01.20f7 p. J\l40 "llpo 3arBepAlKeHHf, Burraor 4o oSopuJIeHHfl Al4ceprallii" , a

TaKox 3acnyxaJrra ,4onoeiAb ra eilnoniai e4o6ynaua Ha 3aIII,IraHHr yuacHzrin

Qaxonoro cevinapy.

Arcrya.urnicrr TeMII 4lrcepraqii. Pospo6ra ra BnpoBaAxeHH-s

inQopuaqifiHHx rexHoJlorifi, sorcpeua, IurepHer perlefi (IoT) ni4xpuna Hoei

fopr43oHTn s N{oHiropnHry HaBKoJurlrHbofo cepeAoBrrula. MoniropnHr BoAHI4x

o6'exris oxorrJrroe c[ocrepe](eHHq ra oqiHr<y er<o.nori.IHoro craHy pisnux

BoAHr,rx 6ionori.rHrax clrcreMrr, po3TarxoBa:nrrx Ha seNaHifi nonepxni: pi'xz,

o3epa, uepexi4ui a6o upu6epeNni eo4z, ruryuui a6o icrorHo MoAuIQixoraHi

no4ofivrz. Oco6nraeicm cyqacHoro ir,roHiropr,rHry - IIe IxI4poKe BI,IKopLrcraHHfl.

pisuux incrpyrreurie, 4aruzxin ra KoMyHir<aqifinoi in$pacrpyKrypl4 uepe4a.ri

ra o6po6Krr AaHLrx y pexr,rMi peanrHoro. rracy. B rofi xe cauzfi qac, cl4creMa

s6opy AaHr/rx 3 Hr43bKr4Mr4 Br4TparaMr4 Ha enepriro ra Moxnusicrro oAHorlacHoro

o6cnyronyBaHHf, eenuKoi xilrrcocri IoT npzcrpoie neo6xiAna 4.nfl, e$errunuoro

:6opy ra o6po6Krr AaHrzx npo riuqeni nysnz iHQopnaqifisux cl4creM na ocnoei

IoT. Ha .croroAui sa6pyAuenux BoAHoro 6aceimy BoAoro cl4irregeanurla

(cr<uain) npoMzcnoBr4x ni4npzeucrn ua6zparorr rpI4Bo)KHi nponopqii.

Craryaqix ycKnaAHroerbc-f, ni4cyruicrro cyqacHr4x 3aco6ie cnocrepeNeHnx, xxi

rxBr4AKo (oueparunuo) ni4o6paxatru pear<qiro ua guiHu crauy BoAHI4x 6aceftuis.

OAzn s HaficrsraAniruux uicur nrouiropuHry e 6acefinu piuox. A eupiureHH-f,

upo6neuu ga6egneqeHH-rr paqionanbHoro BrrKopr{craHHfl BoArI pecypcaMr Ta

oxopoHoro rrpprpoAHoro cepe.qoBl,Iqa e pospo6xa ra BnpoBaAx{eHHr HoB?IX

niAxoAis Ao KoHrponro i yupanninHf, BoAHHMH pecypcaMl,I.

Taxuu rrr4HoM, 4ucepraqiro [pr4cB.flr{eHo nupiureHuro aKTyaJIbHoro

HayKoBo-rexni.rnoro 3aBAaHH.s s po:po6xz iuSoplraqifiHoi rexuororii 4.nfl

crrcreMrr uoniropuHry noBepxHeBr4x BoA Ha ocHoei inrepHery peuefi (IoT),

yAocKoHaJreHH.rr uo4erefr i uero4ie, .qxi crBoprrb ocHoBH npeAMerHo-

opieHronanoi in$oprrarlifiHoi rexHoirorii ra Aosnor-srb rpaKrr4rrHo peani:yBarv

npoqecu ui4rprarr,rr<urrpuiturrrrx piurenb npr4 pospoSqi Ta BnpoBa4xeuni cLIcreM



MoHiropr4Hry BoAHlrx o6'exrin, 3 MoxJII4eicrlo irrrerpaqii n cncreMy

noHiropzHry noBepxHeBrrx BoA.

Haynona HoBrr3Ha orprrMaHr{x pe:y.rIurarin. 3a pe3ynbraraMl4

.qr4ceprarlifiHoro 4ocli4xeuH.a crBopeHo KoMrIJreKc eQerrznHux uo4elefi,

N{eroAis ra insopruaqifiuux rexnororifi, 3AarHI4x sa6egne'Iuru ni4rpunrny

upufinmrr piruenr, uos'qgauux s pospo6roro ra BI4KopI4craHHtM cl4creM

vroHiropnHry noBepxHeBl4x BoA, a caMe:

- nnepute 3anponoHoBaHo MeroA po3TalxyBaHHfl AaTluris, xrcuit. Ha

ni4nniHy ni4 ni4orr,rvrx, noeAHye rexHoJloriro posrauryBaHHt Ha ocHoBi eurponii

3 nporleAyporc eSexrunuoro rroBTopHoro BHKopI4craHH.x AalILIxie i Aossor-se

BpaxoByBarr4 napaMerpr4 rtu6utr. po3TalxyBaHHfl. 3acrocoeano MeroA, Iqo

6asyerscn Ha eBpr{cruqi s xaAi6Hrana no[ryKoM, ruo Bl4KoplacroBye sracrI,tsocri

eHrponii qoAo MaKcvMalrHocri, cy6ag:zuBHocri Ta ABo3Harluocri, npl4 IIboMy

enrponix Bkr3Har{aerbc.rr rK ni4uorueuH-f, AoBXI4HI{ 3oHAyBaHH-l Ao AOB}KIaHI4

BoAoroKy i tr,rarccultisyerrcx Ha Mepexeeufi. pinenr,

- ydocxouaneHo MoAenb uepeNi IoT Aarquxie, 3a paxyHoK KoMIIoHeHrI4

ypaxyBaHHf, rnu6u:nu 3aHypeHHf, npuna4in IoT, tr1o Ao3Bon-se BpaxyBarl{

naseHicrr niAeoAHux nysnie i BusHaqarz uicqr po3TalxyBaHHfl. roBepxHeBl4x

ra niAnoAHzx nysrie.

- ua6yna noAanbrxoro po3Br4rKy rexHoJlorir o6po6Kr 
^aH:ax 

Ha ocnosi

aBTOMaTHIIHO|O Br{nyr{eHH.f, O3HaK rxIsxOM 3aCTOCyBaHHq MeTOAy |OIOBHI4X

KoMrIoHeHT, Anfl uapiureuux gaAa.Ii Bu3HaqeHHq rznis 4aruzxin'

B?rKoprlrcroByBaHr4x s IoT flpr{crpo-qx KoHTpoJIro .aKocri no4ra, qo Ao3Bonse

Br,rKoHarr4 o6rpyurosaHufr nu6tp napaMerpin, s4atrr4x BkrflBwru sNaiHz srocri

Bo.trr4 o6uexesoro rilrxicrro Aarruxin.

anani:y flKOCTIAaHr{x aHaJI3y flKocTl noBepxHeBr{x BoA, IxLf,xoM cI4CTeMaTII3aUll npoqe(

KoMnJreKcHoro auanisy i nporuo3yBaHHfl, IrIo qo3BoJlfle cQoptraylloBarl4

- ydocrcoHaneHo vrero4olorirc o6po6rz AoBrorprIBaJIZX crarkrcrvrtlHux

npoqecin

peanisynaru cllcreMuufi niAxia ao

Bnnr{By -flxicHlax noKa3HI{Kin crany

oulHroBaHHt 3anexHocrei4 Ta B3aeMHofo

no4ofirr,rz i Qarcropie, xaparcrepHlrx An.a



AocniA)ryBaHoi 4ilxuru, ra [poBo nvrLr rlporHo3yBaHHf, snaiu ri4poxiuiqnrax

[oKa3HI4Kis noA B AoBrorp ur,arrriT' n ep cnexrnei'

- dicmana ilog:arrblrroro po3Br4TKy rexnorori-s npoeKTyBaHHfl' cI4creMI4

uoHiropr,rury noBepxHeBI4X BoA Ha ocuoei IoT, 3a paxyHoK aAanraqii

rexHonorii SCAI ra mash-ueroAonorii Ao 3aAar{ upe,4ueruoi o6lacri, qo

Ao3BoJr.re uiAeraquru o6rpyHrosanicrs rrpnfiurlru piureHb IrIoAo crBopeHH,s

6asosoi roHsiryparlii IoT cr4creMrz, roqnHalouu a qiuHicnoi nporo3l4llii, ulo e

oco6ryso Baxorr4Br4M Anr excneprin ilpeAMerHzx o6leicrefi, rxi He crocylorbc-f,

i H S op u aq rirtux r a K o M y H i x aq i fi n rax r e xu o I o ri fi .

TeoperuqHe 3HarreHHq orpnMaHrrx pe3yJrsrarie florqra€ y HayKoBoMy

o6rpyurysaHHi rrroxrneocri niAenueHH-f, tlpoAyKrl4euocri QynrcqionyBaHH.f,

crcreMrr vrouiropuHry npr4poAHr4x BoA Ha ocHoei Iurepuer peuefi, 6a:yrouucr

Ha pospo6qi ra rpaKrvrlHoMy sacrocynanHi uoAelefi Ta MeroAie

in$opvraqifinoi TexHoJrofii Ans c[creMr4 l,rouiropuHry BoAHoro cepeAoBI4IrIa.

flpanruune 3HaqeHHq pesyrrrarin AocriAnceHHr. llpaxruune

3HatreHH.fl orpr4MaHZX pesynrraria iloJr-srae B AoBeAeHH-s reoperl4rlHux

rroJroN(eHb 4racepraqii Ao KoHKpeTHLIX alropraruin, pexovreH4aqifi Ta

6esnocepeAHboMy BlrKopr{crauui ua ni4npuenrcrei. Ha ocuoei 3anponoHoBaHrlx

uo4elefi, uero4in ra iusopnraqifiHoi rexHoJlorii poepo6neni nporpanrHi ra

incrpyvresramsi zaco6u "Smart Water" i "WQMS", qKi e 6esnocepeAHbo

rracrr4Horo npr4KJraAHoi iuQopr'aaqifi uoi TexHollorii uoniropl,IHry noBepxHeBr{x

BoA Ha ocHoei xonqenqii Iurepnery pevefi, qo Ao3BoJIte Ha npaKTI4IIl

Br{KoHyBarLr rraouiropuHr rroBepxHeBr{x BoA B pexrzvi peaJlbHoro rracy. B csorc

.repry, rle Ao3Bonuro ni4nzrrluru noBHory oqiHrcnauHt raKoro poAy cl{creM.

1. llpoee4euo analig icuyrovnx naqiouarbHl4x i rriNuapoAHl4x

craH4aprie, HopMarr4BHI4x 4or<yneHrin, uo4elefi, ruero4ie oqisru pinuie

napirorourax o3HaK craHy noBepxHeBr{x BoA i sa6esneqeHH.f, uouiropnHroBl4x

IoT cucrevr.

2. Pospo6neHo KoMrrJreKc MoAeJrefi oqinroBaHHq BoAHr4x IoT cucrelr.



3. Pospo6neHo MeroAr4Ky 4ocri4xeHnr, rpyHTylo.{I4cb Ha

nocli4onHocri erapineHHf, 3aBAaHHr i o6paHoro MareMarlarlHoro anapary.

4. Pospo6neno rexHororiro Anfl po3TaruyBaHHfl 4arvuxie ra IoT

upncrpoiB cr4 creMl4 vroniropzHry.

5. Pospo6neHo MeroA o6po6ru raHkrx 4.nfl BI43HaveHHt Ha6opy

4aruurin e IoT rpucrpo-sx KoHrporro -sKocri eoAz.

6. Pospo6neHo apxireKrypy IoT czcreMr4 "SmartWater".

7. Pospo6neHo aBToMarr{3oBaHy cr,rcreMy Br,rBHar{eHHf, oco6rueocrefi

rrpocropoBo-rracoBoi ArauarraiKa uor-f, KoHrleHrpaqii aa6pyAHrororll4x peqoBI4H B

3aJrexHocri eil ri4poruereoyMoB, uopQouerpurrHkrx xapaKTepvrcrvrK eo4ofiuv,

inrencueuocri HaAHopMoBr{x A)Kepen sa6py4ueHs i npoqecy 6ioxinri.IHoi

4ecrpyxqii.

8. Pospo6neHo KoHcrpyrqiro npr4crporo "SmartWater".

9. YAocxosaJreHo iHcrpynreurz saco6ie o6po6xra ra eisyanisaqii

iuQopnaaqii: iHcrpyueuru Aocryrry Ao AaHHX y pexuvri peaJrbHoro qacy,

s6epiraHnfl. AaHkrx, o6po6xy, nisyanisaqiro ra anatiz.

10. Pospo6neHo iHrerponauy iHQopnaaqifino-aHanirzvHy crrcreMy

KoHrpons .flxocri BoAr4 (WQMS) Ha 6azi IoT pa3oM g aualiu4qHoro

lporpaMHoro cr4cTeMoro B pex{r.rMi peanrHofo rracy, 3 BLrKopncTaHHrM na6opy

posno4ineHkrx Aar.ruxie.

1 1. Pospo6neHo MoAenr uoniroprrHry AoBrocrpoKoBHX 3ar-po3 .sxocri

BO,III4.

12. Pospo6neuo nporpaMHi saco6z ra eireMeHrrr in$opuaqifinoi

TexHoJlorii oqinronauHi ra sa6esne.reHHr rroHiropzHry BoAHHX czcreM.

13. Buxouane npaKTl4trHe BnpoBaAlKeHH-s orpr4MaHr4x pe3ynbrarin npz.

OcHosHi pe3yJlbrarr4 4zcepraqii Br{KoptrcraHo ra BnpoBaA)KeHo B

HayKoBo-nnpo6HzuIax ni4npzevrcrBax rrpv oqinronaHHi Ta ga6egne.{eHH.rr

ruoHiropzHry BoAHr4x cr4creM :

- y KovtyHarbHoMy ni4upverracrni "PySixaucrr<e nrapo6uzue yupauiuru

BoAolpoBi4Ho-raHani:aqifiuoro rocnoAapcrBa" Py6ixaucrr<oi uicrxoi pa1.u

(KlI "Py6ixanctxe ByBKf" Py6ixancrxoi nlicrrcoi pa4u) (axr enpoBaAXeHHt



eil 29.08.2017 p.) npra npoeKryBauHi cracreMra nocrifiuoro i oneparl{BHoro

o6nixy ra analigy BoA, MoAenroB aHHfl. ra oqinroeaHni Ta po3po6ry saxo4in

rrloAo ix BAocKoH€ureHH-rr 3a paxyHoK BnpoBaA)I(eHH-f, cI4creMLI ni4rpuuru

upufiHmrx pirueur is :acrocyBaHHrM nporpaMHo-rexni.{uzx saco6ie Ha ocHoei

IurepHery peuefi;

- y TOB HBII "3op.f," (axr BrIpoBaAXeHH.s sia 22.01'2021 p') npu

npoerryeanni cI4creMI4 KoHTponrc cxu4in 3BoporHl{x (crivnux) BoA y

noBepxHeni so4ni o6'er<rra;

- 1tpu Br4KoHaHHi HAP " flpoerryBaHH-s cI4creMI4 vroniropunry Ta

KoHTponrc BoAHr4x o6'er<rie Ha ocHoBi rexnororii InrepHer pe'refi''' 12.2016-

07.2020, (]\! AP 0116U005784), "[ocli4xeHH.s crparerii ra Naexanign4ie

ttpuftu;ir1:x piureHr Infl inrerpoeaHoro ynpanniHn.a BoAHI4MI{ pecypcauu"

0r.2020-12.2023, (N AP 0 1 20U1 00a21);.

- npu peani:aqii rrixnapoAHoro npoeKry enponeficbKoro Corosy

ERASMUS+ ALIOT 57381 8-EPP- l-2016- 1-UK-EPPKA2-CBI{E-JP "Intemet

of Things: Emerging Curriculum for Industry and Human Applications":

"Internet of Things for Ecology, Safety and Security Monitoring Systems";

- HaBq€ubHoMy npoqeci Ha r<aQe4pi roun'rorepHllx HayK ra iHNeuepii

Cxi4noyxpaiHcxoro uaqioualbHoro yuinepcrarery ivr. B. ilwrs 3a

cueqialurocrflMl4 "KoM['rorepHi HayKu" i "KoMr'rorepHa inxenepix" I ttypcll

"IT 4lx tvtoHiropzHry Ta MoAenIoBaHHfl", "IT ay4.ul i yupanniHHs. puraKaMl{ Ha

ni4upuevrcrBi", "llporpauHa isxeuepir ra ynpaeninn.s IT npoeKraMz" (arcr ni4

09.06.2019).

focronipnicrs i o6rpynroeauicrs pesynsrarin i eucHoerie

cQopnrynsoeaHi B 4zcepraqii 6asyrorucr Ha nvnpo6ynaHHqx po:po6neHoi

inQopnraqifinoi TexHoJrorii lns cr4creMr4 uouirop Hry noBepxHeBI,IX BoA Ha

ocHosi inrepuery pevefi i ni4rnepAx{yerbcr KopeKrHI,IM 3acrocyBaHH.aM npr{

nrapiurennq HayKoBHX 3aAarr uero4ie Aocni{Nennx, xri 6asyrorrcq Ha MeroAax

reopii MHox{r4H, reopii rpaSir, reopii Marpr4rlb, npr,rHlll{ni cy6nro4ylxpHocri,

xa4i6Hux eBpr4crr4Kax, MeroAy il,riraqii ni4nary, ntaxcraNaisallii eurpolii,



4iarparr.lax Boponoro ra rpiaHrynxqii [enoue, -ari BI4KopHcroByBanI4cb npl4

pospo6nxnni rexuonorii Artx po3Miulenn-s 4aruzrcin ra IoT npracrpoTe e cvcrei\ai

proHiropuHry; reopii finonipHocrefi, MeroAax onzcoeoi QTarLrc rkrKr4,

napiaqifiuux o6'tuc.rreHHflx, xopenxqifiHovry aHalisi, rlo BHKopI4croByBaIrLrcb

np1a po3po6nsnHi MeroAonorii o6po6Kl4 AoBrorpl4Banr{x l.aHux 4nx aualiey

srocri eo4ofilr; MeroAy roJIoBHt'IX KoMrIoHeHT, Qarropuovy aHalisi, qo

BrrKopr4croByB aJrr{cb nprl p o:p o 6nxuui rtero4y o Spo6 x vr Aanr4x An-s BI43HarreHH.s

na6opy Aar.ruris e IoT-np crpof,x KoHrponrc -sxocri BoAI,I; SCAI-rpaQ, mashup

ueroAolorii npoeKTyB a:aHfl. IoT cl4creM, npororl4nyBaHH,a, rrloAeni

rouupecifinoro nuuiprcnaHHr rrlo BI4KopHcroByBaJIHcb npu crnopeuni

inQopvraqifinoi TexHoJrorii upoerryBaHH-a cI4creMI4 naoniropuHry rloBepxHeBrrx

BoA Ha ocnosi IoT.

,{ocronipnicrs nepBr4HHr4x naarepianin AulceprallifiHoi po6oru Ha

s4o6yrrx HayKoBoro cryrreHro AoKropa $inocoQii nepeeipeuo xouiciero, flKa

6y16- crBopeHa piureHHru BqeHoi pa1lz. Cxi4Hoyrcpaiuclt<oro HauioHaJlbHoro

yninepcrarery inaeui BololzMr4pa far^n nporoKon J\b 5 si4 27.11.2020 p. npo

"llpone4eirHx nonepe4Hroi eKcnepru3r4 4racepraqii s4o6yeava cryleH-s

AoKropa $inoco$ii ra npzsHaqeHH.f, oco6u, eiAnoeiAalrnoi sa oprauieaqiro ra

rrpoBeAeHHf 3axr4cry Arrcepraqii" y cxna4i: r.r.H., npo$ecopa PqgaHqeea O.I.

(rononyrovrafi) Ta pelleHseHrie: A.r.H., AoIIeHra JIuQapr B.O. i K.r.H., AoIIeHra

CaQouonoi C.O.. Vci AoKyMeHrr{ o$opnrneni sriAHo icHyrovux BI{Mor,

pe3ynbrarLr 4ocri4xeur o6po6neni -qr rpa4r,rqifiHr4M!\ raK i cyuacnultu

crarr4crr{rrHr,rMr4 MeroAaMrr o6po6xz AaHI4x. llepezuHa AoKyNrenraui,s 3a

o6csrorrr ra xapaKTepoM AocliAxeHr noeHicto eiAnoei4ae .4aHrIM, HaBeAeHI4M B

Ar4 ceprarl Lfi:aiir. p o 6 or i .

ffonHora BrrKJraAeHHs lrarepia;rin gucepraqii B ony6nircoBalrrx

rrparlflx. 3a pe:ynrraraMr4 Arrceprarlii ouy6nircoBaHo 17 uayroevx npallb, cepeA

f,Klrx, 5 crarefi y HayKoBux $axou4x )KypHaJrax ra s6ipunrax HayKoBLIX npallb,

y ToMy qzcti 1 cratt-t, xr<y ony6lixoeaHo y nepio4urrHoMy HayKoBoMy uz4auui

inuroi AepxaBr{, flKa BxoA-f,rb Ao enponeficbKoro Coro:y, 2 rrylfircaqii u npaqxx



aHfJIoMoBHI4x xonQepeHqifr, qo BKJIIoT{eHo Ao Sazu IaH:zX Scopus, 10

ny6niraqifi y uarepianax (resax i Aonoeilrx) HayxoBHX nceyrpaincbKrrx ra

uiNnapo,4uTx ronQepenqifi. lly6niraqii s4o6ynar{a roBHicto po3Kpl4Barorb

ocnoeHufi sNaicr 4racepraqii i ni4reepA)Kyrorb noBHory BI4KJIaAeHH!

pe3yJlbrarin 4zcepraqii ra oco6racrufi euecor s4o6yna'ra.

Ily6.nixaqii, s qKnx ony6ninoeaHi ocuoeHi Hayrcoei pe3yJrbrarl'I Alrcepraqtt

(uy6nir<aqii, rqo 3apaxoBani sa reMolo qucepraqii)

Ifpa4i, nxi eidofipailtarumb ocruoerui nayxoei pesyrtbmamu ducepmaqii

Crarri y nepiouurrHrrx HayKoBrrx BuAaHHsx Aepx(aB, sri sxoAsrb Ao Oprani:auii
er<onouiqnoro cninpo6irnuqrsa ra po3Brrrrcy ral a6o €nponeftcbKoro Corosy
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V 4pyroBaHr4x ilpaqqx, ony6nixoBaHr{x y cnieaeropcrni, s4o6yeaveni

HaJrexarb: anaris npeAMerHoi o6nacri, nnuor i nepe4yvtoB crBopeHHfl cI4creMI4

l,roHiropuHry Ha 6asi IoT 16, 13, 171, xnacuSir<aq|a norenqifinux

sa6py4Hroeaqis ra saco6iB ix eusHarreHH.a lI2, I7], rproxuapoBa apxirexrypa

cr{creMr.r uoniropvrnry [7], MeroAH nz4o6yrr<y AaHI4x Anfl. anurirurz IoT 12,9,

10], naero4olorix o6po6rz [a:aux ananisy -flKocri noBepxHeBl4x BoA [13],

l,roAeni :6opy ra o5po6Kr.r AaHr{x B cr,IcreMax ruoHiropllHry BoAHI4x o6'ercriB [4],

uoAeni BrrrBJreHH.rr nzna4xin aa6py4ueHHx BoAH Ha ocHoBi aHovranifi ll4],

rvroAeni rporHo3yBaHH.rr [15], rexuonori.IHi niAxoAu Ao npoeKTyBaHH.[ cLIcreMI4

vroHiropznry [1, 5, 16], rexHororiq 3acrocyBaunq IoT Ant AoBrocrpoKoBoro

lroHiropuHry qKocri BoAr4 [8], MoAerrb peani:aqii ssaeNaoAii pisnux IoT

unar$opu [nfl rroHiropunry BoAHr4x o6'exrie [11]. OcsonHi pe3ynbrarl4

Araceprarlii ony6nircoeaHi y rpaq{x 19, 15, I 8] ony6niKosaHo 6es cninarropin.

Pesynrraru Aueeprauifisoi po6oru ony6niroBaHo y roBHoMy oScxsi.

Oco6Hcrnfi euecoK Ar.{cepraHTa B oAep}Kanni uaynoBux pery.nrrarin,

Ir1o BuHocqrbcq Ha 3axrrcr. ,{vcepraqix e cauocrifiso BI4KoHaHI4M

AocniANeHH-f,M aBTopa, rqo noJrf,rae y ilpoBeAeHi aHanisy rpeAMerHoi o6nacri

Ta BuMor Ao po3po6rcrz i BnpoBaA)KeHH-f, cr4creM uoHiropaHry noBepxHeBrrx BoA

Ha ocHoei iurepnery peuefi. Buaineui oco6rueocrefi oqinrcnanH-f, craHy

sa6pyAnennx rroBepxHeBr4x BoA, repeAyMoB BI4KopI,IcraHH{ IoT rnfl

uouiropuury pi.rorc Ta crrcreM po:uo4iny BoAI4. [racepraurKoro oco6ucro

pospo6nenHi uoei uo4eli, MeroAH, eJreMeHrH iH$opnaaqifiuoi rexHoJlorii ra

pospo6neni anaparui saco6u, rrlo saSesneuyrorb Bl4piruenns nocraBJIeHI4x y
.,:

Ar{ceprarlii gaAa.r. Bci ocnonHi uayxoei noroxeHHt, pe3ynbrarz, BIacHoBKI4 1

peKoMeHAarlii Azcepraqifinoi po6orra orpunrani aBropoM calaocrifiHo.

Anpo6aqin pesynrrarie Ar{ceprarlii. Anpo6aqi-a ocuoBHLIX rroJloxeHb,

igefi' nracnoexie Ar.rceprauifinoi po6orn ra pe3ynbrarl4 Al4ceprallifiHoi p

rrpoBeAeHo Ha uixHapo4Hifi xoHQepenqii : rraafr6yrHix IurepHer-pe.refi ra



xMapHr4x cenrinapie (FiCloudW) "AIRS2-19: The First International

Symposium on Artificial Intelligence, IoT, Robotics and Smart Systems (AIRS),

co-located with IEEE International Conference on The 7th International

Conference on Future Internet of Things and Cloud (FiCloud'2019)" (Crau6yn,

Typqix, 20\9). Hayr<oni pe3ynbraru po6oru AonoeiAanlac-s raKolx Ha:

uixHapo4nifi Hayr<oBo-rpaKru.ruifi r<ouQepenqii no lHrelerryaJlbHoMy s6opy

AaHLrx i uepe4oezx o6.{zcffoBaJrbnr{x clrcreM: texnoloris i aacrocyBaHHt

(IDAACS) "Intelligent Data Acquisition and Advanced Computing Systems:

Technology and Applications (IDAACS), 20f7 9th IEEE International

Conference. IEEE" (ru. Eyxapecr, PyvryHix, 2017 p.); rvrixHapo4nifi

rouQepenqii g reoperr4rrsoi ra rpr{KnaAHoi iHQopMarI{KI4 ra iuQopl,rarlifiHrax

rexHolorift "Theoretical and Applied Computer Science and Information

Technology: Proceedings of the II International Conference TACSIT" (r*.

Cenepo4oHerlbK, 2017-19 pp ); naiNHapo4nifr uayroBo-npaKru'iuifi, xoH$epenqii

"IHQopuarlifiHi rexsoro ii: HayKa, rexuira, rexnonoril, ocnita, s4opon'x:

MicroCAD-z}L7" (ru. Xapxie, 2017); vrixuapo4nift roHQepeHqii "Cyvacui

rexHoJrorii n oceiri ra uayui" (u. Cenepo4oHerlbK, 2018-19 pp.); nliNHapo4Hifi

HayKoBo-rexni.rHifi r<onsepenqii "flpo6nervru iHSopnlarurcu i MoAeJIroBaHHfl"

(Xapr<in, Kaponino-Byra:, 2019); HayKoBo-npaKruilHifi rcouQepenqii "IT-I4e.a"

(vr. Ceeepo4oHerlbK, 20I6-18pp.); nceyrpaincrxoi HayKoBo-nparrravuoi

roHQepeuqii <Ar<ryanrHi npo6reuu HayKoBo-rlpoMLIcnoBoro KoMnneKcy

perioHie> (v. Py6iNHe, 2018); Bceyrcpaiscrxoi HayKoBo npaKrl4rrHoi WEB

xonQepenqii acnipaHrin, cry4eurin ra MoJIoArrx BqeHrrx "KoMr'Iorepni

inrererryanrui crrcreMil ra Mepe)Ki" (u. Kpuerafr Pir, 2019).

3stqsoK po6oru 3 HayKoBuMlr [porpaMauv\ rIJraHaMIt, TeMaMIr.

,{ocni4NeHHr, pe3yJrbrarr{ -f,Krrx Br4KnaAeHo B Ar4cepraqii, BrIKoHaHo Ha raQe4pi

KoMr'rorepHr4x HayK ra inxenepii CxianoyrcpaiHcbKoro saqionanbHoro

yuinepcurery irreni Bono.quuupa latx u paMKax BIlKoHaHHt HayKoBo-

4ocli4Hux po6ir 3a reMaMr4 "llpoerryBaHHs cl4creMrr ruoniropuury ra

KoHTponrc BoAHzx o6'exrin Ha ocuosi rexuolorii iHrepuer pe'refi" Gp



N0116U005784), "fioctriAxenn,f, crparerifi ra MexaHiglvrie tpuiruxr-tt' piureur

4nx inrerpoBaHoro ynpanninHq BoAHuMI4 pecypcaMl4" (AP J\bO120IJI0042I) m

rraixnapo4Hr4x rrpoexris TEMPUS-SEREIN I ERASMUS+ "IHtepuet peveft:

Hona HaBqarbHa upofpaMa Artx npoMr4cnoeocri Ta nloAcbKoro 3acrocyBaHHq

[ALIOT]" (Peecrp au\fisuir HoMep 57381 8-EPP- 1 -2016-I-UK-EPPKA2-CBHE-

JP).

Poll aBropa B HAP i npoerrax, B -f,Kux BoHa e 6eslocepe4Hivr

Br{KoHaBrIeM, rroJrrrae y pospo6neHi uo4enefi, MeroAiB in$opnraqifinoi

TexHoJrorii cr4creMu ir,loHiropzHry noBepxHeBI,IX BoA Ha ocnoei rconqenqii

InrepHery peuefi.

florpHvraunn anaAeuiquoi 4o6poqecHocri. Po6ory Kpzrcrro\ fl'.O.

nepeaipeno Ha nlariar cneqialrHnuz nporpaMHI4MI{ saco6aNaz, pineur

opurinanrHocri TBopy craHoBlrrb: 99%. BusuaueHo, Iqo uasnsi oxpevri

cuinua,4iHnx 3 BJracHr4Mr{ ny6nixaqixwu, replrinonotiero, rocI4JIaHH-aMI4 Ha

nireparypy ra HopMarusHi AoKyMeHrI4.

Oqinrca MoBI{, cTLIJIIo Ta oQopvr.nenHn 4ucepraqii. fzcepraqifiHy

po6ory HarrucaHo rpaMorHoro yxpaincrxoi MoBoro. Crunr BI4KTaAeHH-I

rvrarepianin 40cni4xeut, HayKoBr4x noJro)KeHb, eHcHonrie i perorvrenaaqifi

sa6egne.rye crpyKryponauicrb, IlocJliAosHicrr i 4ocrynHicrr ix cupufiHfltrfl'.

[racepraqiro oQoprvueHo 3a Br4MoraMr{, nepeA6ar{eHI4MI4 Halcasont MOH

VrcpaiHra sia 12.01.2017 p. J\. 40 nllpo 3arBepAXeHHt BIzuor 4o oQopuJIeHHt

4ucepraqii>>.

Biqnosignicrr gucepraqii BIIMoraMr III9 uepe46aveHi "flopr4rcy

rrpoBeAeHHfl eKcrrepr{MeHTy 3 rrpucyA}KeHHq crylleHq AoKTopa Qi"rrocooiit"

3arBepAxeHoMy flocranoeorc Ka6inery Miuicrpin YnpaiHu niA 06.03.2019

p. Ns 167. fracepraqifina po6ora Kpurcrxoi flsu OlexcaH4pinnu

<IuQopvraqifina rexHoJrorir pospo6Kr4 ra BnpoBaAx(eHH.s cI{creMI,I MoHlropI,IHry

roBepxHeBr4x BoA Ha ocHoBi IHrepuery peuefi> (uayroezfi xepinHl{K - AoKrop



rexHirrHr4x HayK, rpoQecop Crcapra-EaHAypoBa LC.) noAaHa y euua4i

cneqialrHo ui4roroenenoi rnaniQircauifinoi Hayronoi npaqi Ha npaBax

pyKonr4cy, BkrKoHaHa s4o6ynauerrr oco6ucro, saxiH.teHrlM HayKoBrIM

AocniAxeHH{M, y trKoMy orpuuaHi Honi Hayrono o6rpyHronani reoperl4qHi ra

rpaKTr.rrrHi pesynsrarrr rrloAo niAezrqeHnx eQer<uanHocri, o6lpyHrosaHocri ra

o6'errusnocri rpoqecy npuiturrrx piureur no po:po6r-1i ra BnpoBaAxteHHt

crrcreM vouiropranry BoAHI4x o6'exrin, tr1o pos6ylonylorbc{ Ha ocHoni

inrepnery peuefi, qKi ceiAqarb npo ocobzcrnfi euecox a4o6yeava B HayKy.

I/XBAJII4TU, rqo 4ucepraqifina po6ora Kpvlrcrr<oi fl.O.

<Insoprvraqifina rexuororiq po:po6r<ra ra BnpoBaA)KeHHt cI,IcreMI4 vouiropraury

noBepXHeBI4x BoA Ha ocHoBi r<ouqeuqii InrepHeTy pevefi>>, .f,Ka noAaHa Ha

s4o6yrrx HayKoBoro cryrleHf, AoKropa Qinoco$ii n ranysi 3HaHb 12

<IHSopuarlifiHi rexHorrorii> sa cneqiarsuicrro 122 <Kouu'rorepHi HayKrI) 3a

ceoiNa HayKoBr4M pinuelr, HoBr43Horo ra [paKTHr{HoIo qinuicrro, 3MtcroM

oSopuneHHrM eilnoeiAa€ BHMoraM HaKa3y MOH rpaiHla ni4 12.01.2017

J\b40 dlpo 3arBepAXeHH.s Bzuor 4o oSopurreHHt Al4ceprallii> (i: sNIiHaN{z

BHeceHHMr4 Ao HaKa3y MOH J\b 759 eiA 3 | .05.2019 p.), nyHKroM 10 dlopr4ry

npoBeAeHHf, eKcrreprrMeHry 3 npr4cyAxeHH-s cryneH-rr AoKropa QinocoQii>,

3arBepAlr(eHoMy flocranoeoro Ka6inery Minicrpie Vxpainz sia 06.03.2019 p.

J\b 167 (is snaiuavr4 BHeceHznu llocraHoBoro Ka6iHety Minicrpin Vxpaiuu si!,

N 979 r,il 2I.10.2020 p.) ra Harp-f,MKaM HayKoBzx AocriAxeHb oceirHro-

uayrconoi nporpaMr4 Cxi4Hoyxpaiucrxoro nauionarbHoro yHiaepcurery iivreHi

BoroAzr.rupa llatx gi cneqiamHocri 122 <Korran'rorepni HayKI4)).

PEKOMEHA)/BATLI Arac epraqi fi ny p o6 ory <InS opnrauifi Ha rexuorori.s

poepo6r<z ra BnpoBaAXeHHf, cucreMr4 naouiropuHry [oBepxHeBI,IX BoA Ha ocuoei

r<ouqenqii Inrepnery peueb), noAaHy Kpurcrrcoro -flHoro OnexcaH4pinuoro Ha

s4o6yrrx HayKoBoro cryneH.t AoKropa Qinoco$ii n ranysi 3HaHb 12

TA

p.

<In$opuauifini rexHoJrorii> sa cneqiamHicrro 122 <<Kovrr'ro:repni HayKrr) Ao



3axr4cry Ar4ceprarlii na s4o6yrrx HayKoBoro cryrleH.a AoKropa Sinoco$ii :a

cneqialrHicrro I22 <<Korvrn'rorepui HayKI,I) y crna4i:

Ioroea cneqianirosaHoi Bqenoi paAlr: AoKTop rexHiquzx HayK,

upoQecop PqsaHIIes OnexcaH4p IsaHoela.r, B.o. :ani4ynaua xa$e4pz

KoM['rorepHlrx HayK Ta iuxenepii CxiruroyxpaincbKofo saqioHanbHoro

yHinepcrarery irraeui BonoAzMl4pa ilats MOH VrpaiHz, na. CenepoAoHeIIbK.

PeueHseHr: AoKrop rexHiqHux HayK, AoIIeHr JIuQap Bono4nuzp

Orer<cifionzu, saei4yea.r ra$egpz tlporpaMyBaHHf, Ta MareMarI4KI,l

Cxi4Hoynpaincrxoro uaqioH€urbHoro yuinepcurery irreni BonoAvrMupa Aarrs

MOH VrcpaiHu, vr. Cenepo.qoHellbK.

PerleHseHr: KaHAr{Aar rexni.rHrax HayK, AoIIeHT CaQonoea CeirrtaHa

Orer<caHApinna, AorIeHT xa$e4pI,r KoMr'rorepHrlx HayK Ta inxeHepii

Cxi4Hoyrcpaincrxoro uaqioHarbHoro yninepcurery iueni BonoluMprpa [aw
MOH Vxpainu, vr. CenepoAoHeIIbK.

OnoHeur: AoKTop rexni.{HHx HayK, npo$ecop Kaprin Anaroniil

Onexcifionuu, saniAyBaq rca$e4pz iu$opuauiftnux rexHoJlorifi Vr<paiHcbKoro

Aep)r(aBHoro yHinepczrery sarisuH.IHoro rpaHcnopry MOH VxpaiHz, M.

Xaprcin.

Ononenr: AoKrop rexni.rHzx HayK, npoSecop KyniH Anlpifi Ieauonnv,

sani4yna.r raQe4prz KoMr'rorepHLrx cr4creM ^ra Mepex KpznopisbKoro

uaqionanbHoro yninepcrarery MOH Vrpainz, M. Kpr,rnufi Pir.

Iorosa rcorvricii ra Qaxonoro ceuisapy 3 rlon i erccueprnru
gncepraqii:
AoKrop rexHiqszx HayK, npo$ecop O.I. P.ssaHIIeB

Peueureuru:

AoKTop rexHi.rHzx HayK, AoueHT

KaHATIAaT TeXHlqHr4X HayK, AO

B.O. JIraSap

lliAruacz A.r.H., npo$.
K.r.H.,4oq. CaQouo
Haqa.rtrHr'rr< ei44iny

C.O. CadoHoBa

aou. JIuQapx B.O.,

JI.M. JlireiHosa


