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<IH$oprrnaqifina rexHororiq pospo6Kr4 ra BrpoBaA)KeHH,[ cI4creMH MoHlropl4Hry

rroBepxHeBl4x BoA Ha ocHoni InrepHery pe'refr>>,

rroAaHy na gAo6yrrfl HayKoBoro cryrreH,rr AoKropa QinocoQii 3a creqialssicrro

l22 "KoMr' rorepni ttaYKu"

l Arcrya.nrnicrb reMlr.Ta sntfl3oK 3 HayKoBlrMlI rIJraHaMn i nporpaMaMl'I

1 .l flepnnuHr4M pecypcoM x(r4rrega6esuer{eHHq g ceiri e BoAa i nonepxHesi

BoALr gafiNrarorr cyrr€By ix cKnaAoBy. Oco6nuny yBary B yMoBax cyqacHoro

po3BIaTKy rexHofeHHofo HaBaHTa)KeHHfl Ta icrorHzx rcliuaruvtHnx sl'tiH' sxi

KoHcraryrorbcfl B HaBKoJrr4rxHboMy cepeAoelaui 3a ocraHHe [ecflTuliru,

rrpr,rBeprarorb norpe6u sN,riH B cr4creMi ynpaeriuHs BOAHI4MI4 pecypcal[vr,

BrrpoBaAxeHHi i ga6esileqeHHi inQopnraqifiHvruvr rexHoJloriqNall qiei ralysi, 3

BnocKoHaJreHH.sM MoAenefi i gaco6in peanisauii uouiropllHry noBepxHeBpIX BoA.

llpe4crasreHi aBropoM niAxoAur Ao opraHisaqii KoHrponrc srocri BOAHI'IX

pecypcin sa6egneqyrorb rrpoqecr4 npnfi:enrrx piruenr Ao crBopeHHt rpl4Bl4Mipnoi

vrepexi uoHiropuTHry noBepxHeBrrx BoA Ha ocHosi Iurepuery peuefi (IoT)'

BpaxoByrorrH noguqi ro rrtu 6 r4HHoro po3rarxyBaH Hfl rrpvnalJ e cn ocrepexeHH-fl .

AxqenryBaHHq, , yBarr4 AocniANeHHq Ha o6rpynryBaHHfl nz6opy

KoMrroHeHTHoro cKnaAy garuurcin, sxi ilponoHyerbc.a BI,IKopI4croByB arvr B IoT

rrpr4naA ax ra craHqisx uosiropr4Hry BoAr4, nigxpunae iHruasilyasrcuuir' ui.qxia Ao

pos6yaoBr,r i nupoBaAlr(eHHfl Hoeoi cr4creMl4 vtoHiroplaHry Ha zarattiit linsnui



BOAOfiMLI, IIIO AOBOII cBoeqacHo l.nfl

BoAHI4x pecypciB.

yMoB CTaJIO|O Br{KOpI4CTaHHqsa6esneqeHHf,

y gs,sgKy 3 rIr{M rrpoBeAeHe BAocKoHarreHHs MoAeJIefi i vrerolis nupiuryrcrb

HavKoBe 3aBAaHH{ s niAsrauleHHfl e$er<rraeFrocri, o6rpyHToBaHocri i o6'eKTI4BHocri

flpoqecy npuirtHqrrs piurenr B po3po6ui ra BrrpoBaAxeHHro c?IcreMI'I MoHlropI'IHry

BoAHr4x o6'errie, rxi pos6yaoByrorbcfl. Ha ocHosi IHrepnery peuefr.

pogrrsHyra reMarr,rKa AocJri4xenr aBTopa uloAo iusopvraqifinoi rexsolorii

pospo6Kr4 ra BnpoBaA)r(eHHf, cr.rcreMra vrouiropl4Hry Ha ocHosi IHrepHery pevefi, e

BalIgII,IBolo i aKTyaJIbHoIo.

I.2 [ncepraqifina po6ora 6esnocepeAHbo ros's3asa 3 pospo6Koro I

BrrpoBaA)KeHHf,M vro.4erefi, MeroAie ra insoprtlauifisux rexHoJlorifi crBopeHHfl

arraparHr4x saco6ie ra rporpauuoi peanieauii aHaniruquux ra in'rirauiitsux uo4ele[,

sri 6yyu Br4Kopncrasni rpr4 sprKouauFli Hay oBo-AocliAsux npoerrin

,,AocliAlr(eHHfl crparerifi Ta uexanisl,ris rtpuitultrtt pirueur rnfl inrerpoBaHoro

yrrpaBniHru BoAHHMT4 pecypc a.vivr" 12.2016-07 .2020, (J\b AP 01 1 6U0 057 84),

,,IlpoerryBaHnrr cr{creMn vouiroprrHry ra KoHrponrc BoAHLIX o6'exriB Ha ocHosi

rexHoJrorii iurepner peuefi" 01.2020-12.2023, (J\b AP 0120U100421), M'

CenepoAoHeubK; rrpu snKoFraHHi rvrixnapoAHoro rlpoeKTy enponeficKoro Coro:y

ERASMUS+ ALIOT 573g1 g-Epp-l-201 6-1 -UK-EPPKA2-CBHE-JP "Internet of

Things: Emerging Curriculum for Industry and Human Applications".

pe:ynrrarvr recroBoro BrrpoBaAXeHHfl Ha ni4npzeMcrBax ni4rnepA)Kyrorb

BrrpoBaAxeni aBToponr piureHHtr rrloAo oprani:auii cllcr MH MoHiropr'rHry, rlepe4aui,

e6epiraHHfl ra o6po6rcu AaHr4x 3a AonoMororo IoT, Ao3Bonflrorb Kpaqe 3po3yMlrl'I

A)Kepen a sa6pyAHroBaqis soAz, Hacri4Kr4 rroJlirnru KoHrpolrc sricHoro craHy BOAI4

Ta B3aeMoBrIJII4n pisunx cKnaAoBLIX eoAHoi cLIcTeMI{.

€ 3aBepueHoro HayKoBo-AocniAHoto po6ororo, flKa vicru6

Br4cHoB K 2,, etrvcoK BI4KopHcraHI4x P6epen i uricrr AoAarxie'

2

2 AHa.rris rnricry Ar{cepTauii. cryuins o6rpyHronanocri Hi

troJrolgeHb, Br{cHoBrcis i peKoMenaauifi , cQopvtyJrboBaHnx B Arceprallll

HayKoBHx

2.1 [r,rceprauiq

Bcryrr, r'.flTb pos4ilie,



y scmyni s.qo6year{Ka o6rpyHryB€ura aKTy€unHicrr reMI,I AocliAxeHH.f,,

Bpr3Har{krra o6'em i npe4vrer AocJriAxeHHr, cQopMynroBaJla Mery, sara.Ii i MeroAI4

AocniAxeHHfl, r,urirmra HayKoBy HoBI43Hy i nparrl4qHe

pe3ynbrarin, a raKo)K sa3Haqkrlra iHSopvrauiro IuoAo arpooaqll

Ar4cepraqii, uy6nir<aqii ra BnpoBaAXeHHr pe3yrnraris Ar4ceprauifinoi po6orv.

Y posdini I Ar4ceprauii BlrKoHaHo auarig npeAMerHoi o6racri, 3aBAaHb i

rexHoJrorifi npoeKryBaHH.rr ra BnpoBaAlr(eHHr cr4creMu oHrafiH uouiropuHry

rroBepxHeBr4x BoA, no6ylosaHoi 3a rexHoJroriero Inrepuer peuefi. BuAineno

oco6lHsocri oqinronaHH.rr craHy sa6pyaHeHHfl noBepxHeBl4x BoA Ta npoBeAeHo

aHaris ni4xo4ie lo Br4Kopr4craHH.s i posraruyBaHH fl, rarLrnris ra IoT npl4crpoie s

rigponoriqHifi o6racri, po3rnf,nyri oco6lvrBocrl o6po6rn AoBrorpvrBanvx Aanvrx

rvrouiropr4Hry. BugHa.reHo ocHoBHi nayrcoei gaelaHHfl Ar4cepraqifiHoro locni4xeuu.a,

MeroAI4Ky locnil)KeHH.f,, ogFra.{eHi ocHoBHi etanu, noKagaHi B3aeMo3B'fl3KI4 3

Br4Kopr4croByB aHvrv'vr MoAentrMH, MeroAaMr4 i rexuorori.sN,r vr, Bvr3:aaqeui HaIrp.tM vr ra

uocniAosHicrs Br,rKoHaHHr 3aBAaHb Ar4cepraqifiHoi po6oru. Taxr,rM rrkIHoM, B pos4iny

o6rpyHToBaHa MeroAr4Ka npoBeAe HHr Aocn iAxe HH.rr.

Y posdini 2 rpeAcraBJreHa rpaAr.rqiirua ra yAocKoHiureHa MoAeni rvrepexi IoT

4aruurcin, [pr43HarreHr,rx [nfl Bra3HarreHH.s rvricqt po3TarxyBaHH.l noBepxHeBl4x ra

niAeoAHr4x nysnin. KoNHy 3 MoAe tefi cyrpoBoA)KeHo ni4nonignnuz rexHoJloriqNala

posvriqeHHfl:

- vroAeni po3rarxyBaHH.f, Aar.ruKie y BoAopognoAirsHifi cr4creMi pivroBr4x

6aceirnie (6es ypaxyBaHHtr rtu6uur4, 3 ypaxyBaHH.q\d niAsoAHr4x nysnin);

- MeroAr.r po3rarxyBaHHr Aarqzrcie y cr4creMi nroniTopr4Hfy BOAH 6es

ypaxyBaHH,fl rr.u6uuu;

- MeTOA pOrnriqeHH.rr Ha ocHosi NaaxcuM€urbHoro noKpHTTr 3 Br4KoprrcTaHH.rrM

.F

)KaAl oHlrx eBpr{cTr{K ;

- MeroA po3rarxyBaHH,rr oAHorr4rrHr4x 4aruzxie Ha ocHosi eurponii 6eg

ypaxyBaHH.f, rr'n1u:r^u rnfl nupiureHH,rr saAaqi nepeposno4iny Aarqvxie B

uoHiropr4 HroBi fi vrepeNi ;

3HAIIEHHfl oTpLTMaHlIX

vrarepianin



- MeroA po3TarxyBaHHf, Aarr{nKi" y cr4creMi rr,rouiropl4Hry BoALI 3 ypaxyBaHHflM

rrru6ulEtu.

34o6ynarrKoro 3arrponoHoBaHo Hosufi MeroA po3TalxyBaHHf, 4aruuxin Ao

rroB3AoB)KHboro 3oHAyB aHHl, rqo noeAHy€ TexHoJlorirc po3TaluyBaHHfl Ha ocHogi

enrponii 3 rrpoueAyporo eSenrzBHoro rroBTopHoro BI{KopI4craHHq 4aruuxin i

Ao3Bonf,e BpaxoByBarr4 [apaMerpvr rru6u:nu po3TaIxyBaHHt. 3a HaBeA€HI'IMI4 B

po6ori pe3ynbraraMr4 rrpaKrr4rrHtrx BnpoBaA)KeHb, 3arlponoHosaHlafi MeroA

rrpr4Aar ]g{uit Ao BHKopr4craHHfl y By3bK ux rirqHKax ra uicuflx po3raJly)KeHl, ro6to n

MepeXaX BoAonocrarlaHHf, ra yrunisaqii cri'{HI,IX BoA.

y posdini 3 po3rnnnyri rexHoJrorii o6po6rz l.a:F^vrx MoHlropLIHry Ant

Br,r3HaqeHH,rr Ha6opy rapaMerpin KoHTpo Io qKocri BoAI4 rnfl IoT npuJlagin. [tts

nrapirueHHr rliei gaAa.ri ilporroHyerbcfl yAocKoHaJIeHa rexHoJloris o6po6rvr l.aHvrx Ha

ocuoei aBToMarr4r{Horo Bl4nyrreHHfl o3HaK 3a AolroMoroto auanisy foJIoBHIIX

KoMrroHeHr (PCA), aAanroBaHa rnfl gaAaqi BI43Har{eHHfl rlanie 4aruuxin,

Br4Kopr,rcroByB aHvrx B IoT npzcrpoflx KoHrponrc srcocri BoAI{. fauuit' MeroA

Ao3Bon.f,e rrpoBecru auatiruqHe ouiHrosaHHfl,3Harryqocri rapaMerpin ra Bl43Haqvrrvr

peKoMeHaarlii ilIoAo niAroroBKr,r AaHHX. 3ao6ysaqKoto HaBeAeHo npvlf.nan.vr

Br4KopracraHHfl yAocKoHaJreHoi rexsonorii Ha po3rnxnyrifi Ainsnqi, a rarox HaAaui

peKoMenlaqii Ao o6qpyHroBaHoro nu6opy i scraHoBJIeHHt Ha AarrrI4KI4

aBToMary3oBaHoro KoHTpoJrro KoMnoHenrir, Ha flKux 3a pe3ynbraraMvr analisy, a

uepeliueHr,rx Ao npr43Har{eHHfl roJroBHr4x KoMrIoHeHT, $ircyrorr MaKcHMasrc:Huit

nigcoror sNdiHIa 3 cyKynHocri Qarcropin.

y posdini 4 npeAcraBJreHo MeroAoloriro 3acrocyBaHH.a pisuux NaeroAis

o6po6xu AoBrorpr4Ba[r4x crarncrurrHvrx [aHvrx aHaJIl3y {Kocrl rIoBepxHeBI4x BoA, flKa

6a^:ye6 cfl. .Ha Br4KopzcrasHi locniANeHHq BnnzBy qacoBoro lHTepB€uIy ra

reMnep arypv ce3oHy Ha nporHo3yB anHfl, po3BlarKy Al{Hauiqsux sN,Iiu ri4poxivti'rnllx

rroKa3Huxin BoA p. CinepcbKoro Ainqr B peaJrbHoMy uaci, BrInI4By 3aKoHovripnocteir

po3Br4TKy o6qracreHr,rx npocropoBo-rracoBr4x 3aJIelI(Hocrefi KoHTpoJIboBaHI'IX

rrapaMerpin sxocri Ha ocHosi AaHHX AoBrocrpoKoBoro tvtoniropllHry.



Y posdini 5 npeAcraBJreHo KoHqenryanbHy ocHoBy [nfl pospo6ru cI4creMI4

uosiropr4Hry BoAr4 B pe)Kr4Mi peanbHoro rracy Ha ocHoei rexHoJlorii IoT.

O6roeoprcrorbcr [poI1sc, crpareris, ra ilepeAyMoBl4 !.nfl peiulbHoro 3acrocyBaHH-fl

rexHoJrorii IoT y nocrifiHoMy r,rouiropr4Hry qKocri BoALI. Hane4eHi pe3ynbraru

peanisaqii rexni.rHoi crparerii IoT Ha rpr{xrali po:po6lesol cl4creMu SmartWater

ni4rnepAxyrorb, rrlo nosi pirueunfl rrloAo rrepeAaui, s6epirasss ra o6po6r<u raHvrx

3a AorroMororo rorvr6iHaqii IoT Ao3Bonslorb Kpalue aposynriru A)Kepena pisur'rx

za6pylHrosaqiB BoAr4, nacniAr<u nolirvKrKoHTponlo BoAkr,BrrIrkrn pi}rux peqoBvrHy

Axepenax BoAr,r. OAnar, [nfl orpr{MaHH,rr 6inuu e$er<rusHoi cI4creMZ, u€ uorpi6no

nvpirun rv r1rraHH.rr 3 eHrrreHHr Baprocri xorurloHeHTis IoT rnfl uosiropllHry, gaAa'ri

cyvricuocri upucrpoin 3 piaHuurz ilpor KoJraMI4, npo6leMla Haf,BHocrl rloKpl4rrf,

vro6inrHoro inrepHery ra 6egueKu Mepexl.

Bucuoercu Micr.flrt po3ropHyrr4 neperrin ocHoBHI4x pe3ynbrarie ra

peKoMeulaqifi orpI4MaHI4x B Al{ceprauifiHifi po6ori.

,fodamrcu Nricrqrr crrr4coK ny6liKauifi s4o6yn a-r^a, aKTr4 BrpoBaA)KeHb

pe3ynbraris Ar{ceprauii, pe3ynbrarv orepeAnroi oqiur<ra BrInI4By ce3oHy 3

Br4Kopr{craHHflM vreroAie crarucrr,rq oi o6po6u ranvrx Macueig raHvrx

(cepe4uroAo6ogoi revrrreparypr4 noBirpr e ro.rqi uzvripy, reMrleparypr4 BOAI4, a3ory

auogifiHoro, aalisa, Hirparin, uirpurin, alIAP, cyns$arin, QenoniB, xJlopugiF,, XCK,

SocSarin, cyxoro 3aJrr4rrrKy, BCKs, ECKnour,, 3aBLIcJII4x perroBI4H, BoAHeBoro

rroKa3HvrKa, x(opcrKocri, rpo3opocri, KoJrbopoBocri, posuuHHoro xucuro); uicr.aTb

uopinH s,ts;1vrir, ra KoM6iHoeaHrafi rpa$iqnufi po3noAir noKasHvIKie navripy st<ocri ga

AocliANyyattuir, nepio4; pe3ynbrarr4 aHanisy [aHvrx, si6panrax 3a AorloMoroto

rpaAqrlifinvx MeroAie nouiroprrHry, a caMe nepeniprz ce3oHHocri 3 AonoMorolo

4iarpavru (1xulr4K 3 BycaMH)), ni4o6pa)KeHH{ KaJIeHAapHoi ce3oHHocri 3

Br4Kopr4craHH.f,M Qyuruifi aBroKopenruii, KoB3aHoro cepeAHbofo,

eKcrroHenqianrHoro 3rnaAlr(yBaHHfl 3a MeroAoM Xolsra-BiHrep cara r<ovr6inoBaHoro

MeroAy ARMA; vricrxrb 3BeAeHi pesynbrartt crartrcrrlrrHoi o6po6Kl4 AaHLIX MacvrBy

sa l9 noxasHI,IKaMI4 sxocri BoAI4.



2.2 B qirrovry HayKoBi pesyJrbrarr4 e HaJIex{HI4M rrHHoM o6rpynroeani.

O6rpyHrosanicrs sa6esneqyerbc.f, KopeKrHoro rocraHoBKoro 3al.a'{, KopeKrHI4M

Br4KoprdcraHH.rrM MareMarrlrrHr,rx uero4in, y3roAll(esicrro orpI4MaHI4x ralF^vrx

eKcrrepr4MeHTaJrbHr4x pe3ynbrarie is pesyJrbraraMr4 reoperr4lrnr4x AocliANeHb, IrIo

oTpl4MyroTb c,'I cTaTpI crvl{HvrMvr M ero A aM I4 .

3 HayrcoBa HoBI,I3Ha oAeplnaHux pe3yJrbrarie

3. 1 llilreepAxryro, rr1o HayKoBy HoBI43Hy oAep)KaHI4x pe3ynbrarig

AraceprauifiHoi po6oru Kpurcmoi n.O. cKnaAarorb:

1) yAocKoHaJreHo MoAenb vrepexi IoT 4atuzxin, 3a paxyHoK KoMrroHeHTI4

ypaxyBaHHfl rtu6u:ar4 3aHypeHHr rlpl4naAin IoT, ulo Ao3BoJLre BpaxyBarr4 :naflnHicrr

nileoAHtrx nyuie i snsHaLrarvr rvricqs po3TaruyBaHHtr rIoBepxHeBLIX ra niAeoAHI'IX

nysrin;

2) nnepilre 3arrporroHoBaHo MeroA po3ralxyBaHHfl AarrIHKin, uqo 6aeyers cfl, Ha

enpucruqi 3 Nali6Hzru nottryKoM i enxopplcroBye BJlacrl.,Ieocri enrponii 3

rporleAyporc e$exrraBHoro noBropHoro BI4KopI4craHHt 4arunxin, i AoseoJlse

Bp axo ByBaTvr r ap aM eTp 14 fJII4 o I4HLI rx p o 3raIrIyB aH Hfl ;

3) :na6yta noAaJlblxoro po3BI4rKy rexHoJloris o6po6ru raHnx 3

Br4KOpr4CTaHH.rrM MeToAy foJroBHI,IX KOMIIOHeHT, IIIO BI4KOpI49TaHA Anfl

o6ryyHTyBaHHr ua6opy napaMerpin KoHrpoJro, 31urHuxBr4flBkrru gvtiul4 tKocri soAz

o6uexeHoro rilrxicrro Aaruurin, rnfluapirueHH.rr saAaqi BI43HarreHH.s runin Aarrrxie

s IoT npl4crpoflx KoHrpoJlro .lKocri no4H;

4) yAocKoHaJreHo MeroAolorirc o6po6r<z AoBrorpvBanvx crarl4crllrlHl4x

AaHr4x ananisy qxocri roBepxHeBHX BoA, ;SoprtryJlboBaHo i peanisoeaHo cl4creMuuit

niaxil Ao orlinrosaHHfl 3aJre)KHocrefi ra B3aeMHoro BnnHBy .sxicHzx rloKa3Hraxie

craHy soAofiN,rra i Qaxropin, xapaKrepHr,rx g^nfl AoclipryBaHoi dnsnKl4, IrIo Ao3Bon,fle

rrpoBoAuTvr [pofHo3yBaHHs sN,riH ri4poxil,ri.rHr,rx IIoKa3HI,rKis BOA B AoBforpr,rnanifi

repcnemraei;



5) Aicrara rroAaJrbrrroro po3Br4TKy

nroHiropr4Hry noBepxHeBrrx BoA na ocHoei

SCAI ra mash-veroAonorii Ao 3cr,{a.r

niAsraqurkr o6qpynroeaHicrr npufirrxrrx,

xon$irypaqii IoT clrcreMur.

TexHoJroris [poeKTyBaHHfl cr4creMr4

IoT, 3a paxyHoK a1arrraqii rexnonorii

npeAMerHoi o6lacri, Ir1o Ao3Bonre

piruenr IqoAo crBopeHHr 6asoeoi

lx rroAaJrbr[e

4 focronipHicrb orpllrwanllrx pe3yrrrraris i sncHonKis

locronipnicrr pe3ynbraris orpr4MaHr4x n po6ori' nilrsepAxryerbcr:

-o6rpynrosaHicrrc AonyueHb, KopeKrHr4M o6paHnxvr MareMarr4rrHofo

anap aTy Tap e 3yn bT aT aMkr rrp aKrr4rr H z x B rrp o B aA)K e H b ;

- reoperz'{Hi i upaxrn.rHi 4o6yrru, orpknvrani aBTopovr uil qac rpoBeAeHHt

AocniAxeHHt 6asyrorrcr Ha cyqacHnx MeroAax reopii MHo)Kr4H, reopii rpaSin,

reopii MarpIaIIb, npzuquni cy6vro4yrxpuocri, xaAi6nnx eBpr4crr4Kax, MeroAy

inriraqii ni4uany, MaKcznrisauii eurponii, 4iarpavrax Bopouoro ra rpianrynqqii

lenone, reopii fivronipnocrefi, MeroAax onucosoi crarkrervrKv1 napiaqi i,tuux

o6qzcleHHtx, Kopen.flqifinouy aHarisi, vreroAy ronoBHr4x KoMrroHeHT, $arropHoMy

ananisi, SCAI-.paS, mashup MeroAonorii npoeKryB HHf, IoT cr4creM,

rlpororunyBaHH\ vro4eli oMnpeciftHoro nzuiproBaHH,f, rrlo Br,rKopr4croByB arrucb

npkl crnopeHHi in$opvraqi noi rexHoJrorii rpoeKryBaHH.rr crrcreMn uouiropr4Hry

rroBepxHeBr4x BoA Ha ocHoei IoT.

Srrparcrr.rrrHa qinuicrboAeplr(aH x pe3yJrbrarinra

BHKOpr.rCTaHHfl

5. I Ha ocuosi sanponoHoBaHr4x po3paxyHKoBr4x MoAe teit, uero4iB,a raKo)K

eilnoni [Hu1' rlporpaMHl,rx saco6is, crBopeHa npzKnaanaiHsopvraqi fina rexHoJroris

IoT, flKa BrIpoBar)KeHa lnfl cr4creM uosiropr4HryBoAHr4x o6'errin, i 4osno rfl,e Ha

IIpaKrLIqi nzxoHyBarkl uoHiropr4Hr rroBepxHeBVXBoA B pe)Kr{Mi peanrHoro Lracy.

5.2 3anponoHoBaHi pirueHH.fl rrloAo opranisarlii cucrevtnr vrouiropvHry,

nepegavi, s6epiraHH.f, Ta o6po6xpr lla:gtarx 3a AonoMororo IoT Ao3Bon,f,rorb Kparqe



3po3yMiTI4 A)Kepena pisnvx za6py1Hrosaqis BoAH, Hacli4r<z lolirzxu KoHrponrc

BoAr4 Ta Btrrwrn pisnzx perroBuH y ruKepenax BoALr.

5.3 3auporloHosani vro4eri AoBeAenni Ao KoHKp rHr4x inxenepHrrx MeroAr4K

ra €ulropl4rIr,ris is 3acrocyBaHH.sM 3arrpoiloHosaHoi in$opvraqifiHoi rexHoJrorii

pospo6ru i BnpoBapKeHHt clrcreMn uouiropuHry rroBe xHeBr4x BoA.

5.4AHanis Al4ceprauifinoi po6orra Ao3Bon,se zpo6uru BkrcHoBoK rrpo

AocqrHeHH,l flocraBneuoi Merr,r AocliAxeHH.rr 3 iAnnrqeHHr eSerrusHocri

rpoqecin upufiH,flrrt piureHr 3a paxyHoK pospo6ru ra'iHrerpaqii upeAcraBneHr4x y

IIboMy AocniA)KeHHf, rrao4erefi, uero4iB ra inSopvr auifiuux rexHonorifi Ha ocHosi

inrepnery peqefi y nnpoBaA)KeHr4x cr.rcreMax MoHiropra ry rroBepxHeBrlx BoA.

6OQopMreHHq Ancepraqii, AorpHMaHHq BHMor ar(aAeMi.rHoT

go6pouecHocri ra rIoBHorIr BrrKJraAy pe3yJrbrarin n ony6"uirconaHrx rpaqqx

6.I OQopureHH,n ducepmaqii'. llosnzfi o6csr Al{cepraqifinoi po6orz

craHoBvrrb 381 cropiuoK ApyKoBaHoro reKcry, rqo cKJraAaerrc.f, gi Bcryny, rr'flTr

por4iniB, BI4cHonrin, cnlrcKy Br4Kopkrcrasoi rireparypv i 6 aolarris. O$opvrreHHq

poO oTI4 BlArroBlAae yclM BCTaHOBJTeHUM aTeCTarI WTHVTI0|{ BLTMO| aM.

6.2 fompurvaHHn 6ur4oz arcadeui,auoi' do6pouecHocmi. [ucepraqifina po6ora

npofiurna repenipxy Ha HaflBHicrr aKaAeMi.rHoro nlariary, orpzuaui pe3ynbrarLr

csiA.{arr rpo BacoKy inlzeilyamHicrr po6orz. Crum Br,rKJraAeHHr eiAnosilae

BI4MoraM Ao xnaniSiraqifinzx po6ir.Y Ar4ceprarlii He Br{rBJreHo reKcroBrrx

3ano3r4rreHb i nzxoprrcraHHr HayKoBurx pe3ynbraris inurrax HayKoBqin 6es rocr,rJraHb

sa isuri 4xepena.

6.3 If oeuoma eurcnady pnynbmamie B ony6nircoBaHux npaqnx. 3vricr

Ar4ceprarlii.po3Kpr4Bae reMy locniA)KeHHr, szcsirrroe nzpiureHHr rrocraBJreHr4x

aBTopoM HayKoBkrx 3aBAaHb. Hayxoni noro)KeHH.f, uoeHicrrc posnpzri. OcuosHi

pe3ynbraru Ar,rceprarlii ory6niKoBaHo y 17 ApyKoBaHLrx po6orax, cepeA rrczx,5

crlareir y HayKoBHX Saxoeux x(ypHarrax ras6ipnuKax HayKoBI4x rpallb, y roMy

.rHcri 1 craru, rKy ony6niKoBaHo ynepioAktrrHoMy HayKoBoMy BI4AaHHI tsruol

Aep)KaBr4, flKa BxoA,flrb goenponeficrroro Corosy, 2 ny6niraqii B npaqrx
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aHrJIoMoBHax KoH$epeuqifi,uarepianz trKr4x BKrrorreHo Ao 6azu AaHr,rx Scopus i

Web of Science, 10 ny6nixaqifiy vrarepiarax (re:ax i lonoei4rx) HayKoBr4x

ronQepenuifi. BuruoraM r.1 1 llop{AKy rrpoBeAeHHq eKcnepr{MeHry 3 npr4cyA)KeHH.fl

cryreHf, AoKropa $inoco$ii, 3arBepA)KeHoro rrocraHoBoro Ka6inery MiHicrpin

Yrcpainu sit 06 6epe3H.n 2019 poKy J\b 1 67 stlnoni4ae 5 ny6nixaqifi.

7 Heao.nircH Ta 3ayBa)KeHHfl Ao Ar{cepraqifiHoi po6oru

Ananis AI4 cepraqifiHoi po6ou4 Ao3Bo rrfl,e Br43Harrkrru Hacrynui seAolixtr:

- s4o6yBarrKa B po6ori BuKopr4croBye xprarepifi 6ro4xery Ha po3ropraHHfl

cr4creMr.r uosiropr4Hry (crop. 63) ra Harae inSopvraqiro uloAo naprocri

KoMrroHeHris npvcrporo KoHrponrc qKocri BoAr4 cr4creMz SmartWater (crop. 2I2),

€ure KoMeprlifiHy eSerrusHicrb 3anporo oBaHr4x HayKoBrzx 3Ao6yrxin n po6ori He

po3Kpr4ro;

- HeAocrarHbo po3Kpr4TvrMr e ilLrraHHfl, rrloAo o6vexeHb e$errznuocri,

o6rpyurosaHocri Ta o6'errusHocri npoqecy tpufiuxr'tt, piruenr B cr,rcreMax

uosiropuHry BoAHr4x o6'exrin;

- cnil 3a3Harrr4rr4 rrlo HeAocrarHbo o6rpynroBaHo 3acrocyBaHHr pospo6resoi

nroAeni nrepexi po3rarryBaHHr Aar.rzrie 3 ypaxyBaHHflM uiAsoAHr4x nysnin p^nfl

KoHrponrc cKnaAy BoALr Ha pisnzx pinnxx rtn6u:nu B cllcreMi rvroniTopl4Hry

noBepxHeBHX no4.TaK3aBAaHH.f, ourauigaqii posvriqeHHr Aar.rurie B po6ori

po3rn,rrAaerbcr .rrK 3aAarra MaKczvrisaqii enrponii. OaHaK, icnyrorr iuuri niAxoAkr ro

nipiurennq uiei saAa.ri Ir1o 6agyrorbcfl Ha ceMaHrutrrHr4x BJracrl{Bocrf,x iH$opvraqii, a

caMe po3rrt,f,Aa€rbc MaKcr.rMigarliq qiuuocmi inSoprr,raqii. Uefi niaxia BpaxoBy€

pisHzfi BHecoK in$opvrauii eia pi*rHx cencopin i, Ha uifi rrorJr{A, e 6inrru

ynieepcaJrbHr4M. Haxalt iuSopvraqifino-qiHuocrni uoAeli n po6ori ne po3uqnyri;

- ei4nosiAHo Ao Ha3Br.r rperboro pos4iny <Texuonoriq o6po6xvr ilaHvrx Ant

BV3HarreHH.s na6opy nuuiproBaHlrx napaMerpin s IoT-npr4crpo.f,x KoHrponrc qrocri

noBepxHeBr{x BoA)) MoBa rroBrlHHa ftru npo rexHoJrorirc o6po6xu AaHI4xB IoT-

rrpr4crporx KoHTpoJrro. O4uar, sNaicr rlbo pos4iny npvreBflqeuuir anarisy pisuzx



BnacrBocrefi Ta craHy BoALI i e HboMy He npa4ineHo yBaru nr4TaHHrM

6esnocepeAHbo roB'fl3aHLIMI4 3 po3yMHr4Mvr ceHcopaMv\ TexHoJrori.f,Na Data Fusion

ra Edge Computing, rri posnsAalorbcn npr4 peanisaqii rarzx AoAarxis iHrepHery

peuefi. Ha vrifi rlorntA, norpi6no 6yno a6o He Br4Kopr4croByBarr4 repvrin IoTe Hagsi

pos4iry, a6o y KolKHoMy ni4posgini po3rntHyrkl nuranHn peanisaqii npncrpoie

KoHrpoJrro 3 TorrKr4 3opy IoT rexHoJrorifi;

- 3a glaicrola n poa4ini 3 npeAcrasreHi 4iarparr,rz PCA roKa3Hzris cKnaAy

BOAI4, €ue He eci [peAcraereHi 4iarpavrz Marorb orrr4c, trKr.rM caMe rrr{HoM Ha ix

ni4crani po6nxrbcs ri .IH iHuri BrrcHoBKr4 rrpo roJroBHi xovrnoHeHTkt.

3asHa'reHi ne4olixz He e rrpr{Hrlr{rroBr4Mr4,He 3Hr4)Kyrorb 3ar€urbHoro pinn,a

AI4 cepraqii, He BrIJII4Barorb Ha rro3ktrl4BHe BpDKeHHT ei4 po6orrai na 3aruurbHy

oqi nr<y Ar.rceprarlii.

8 BucHoBKH

8.1 fucepmaqiilua po6oma € 3aneprueHoro HayKonoto npaqeto, y nrciil

ompuA4aHo uoei HayKosi o6rpyHmo*aHi pesynbmamtt. Y luceprarlii nzpinyrorbct

HayKoBi san4aHH.s 3 yAocKoH€ureHHr uoAelefi i ueroAis, qri crBopflTb ocHoBr4

rlpeAMerHo-opieHrosaHoi iH$opuaqifiHoi rexHoJrorii ra Ao3Bon.srb peaniayBaru

npoqeckl ni4rpzMKl4 rrpuiruxrrn pirueur npu pospo6qi Ta BnpoBaANenni cr{creM

uouiropllHry BoIHHX o6'erriB, 3 Mo)KJrkrsicrrc inrerpauii e cr4creMy vroniropr,rHry

noBepxHeBr4x BoA.

8.2Brasani sayBa)KeHHq cyrreBo He 3MeHruyrorb 3ar€urbHy no3nrr4BHy oqinxy

po6orz. Anrop Aocfrna rocraBrenoi Merr4 3 nzpirueHH,s aKTy€ubHoro HayKoBo-

rexniquoro 3aBAaHH.f, pospo6r<z inSopnraqifiuoi rexHoJrorii 4^nfl crzcreMr4

MoHlropl4Hry tIoBepxHeBZX BoA Ha ocHosi roFruenqii iurepuery peqefi (IoT).

8.3 O4epxani HayKoBi ra npaKr .{Hi pe3ynbraru e cyrreBr4M BHecKoM y

po3BI4roK MoAelefi i uero4in,s4aruzxuigBlrrrlr4rz eSexrzeHicrr rao6qpyHroBauicrr

rpoqecy rtpuirr.xrtr. pineHr B pospo6qi raBnpoBaA)KeHHro crrcreM uosiropr4Hry

BoAHI4x o6'errin, qo pos6y4oBylorbcf, Haourosi inrepnery pe.refi.3rraicr po6orz

uoeHicuo ni4noni4ae cneqiamsocri l22 "KoMr'rorepni HayKvr" .
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8.4lucepraqifiHa po6ora 3a cryneHro aKTy€urHocri o6panoi reMra,

o6rpyHrosaHocri HayKoBrrx rroJro)KeHb, cQopvrynboBaHr4x szcHoercis i
peKoMeu4aqifi, ik HoBI,I3HI4, rroBHorr4 Br4KnaAeHH.fl B HayKoBr4x ny6nircaqirx,

3apaxoBaHl4x 3a reMoro Aucepraqii, ni4cyrHicrrc ropyrueHb aKaAeMiqnoi

4o6pouecnocri, qinrcou eidnoeidae Butvozal4 nyur<ris 9- 12 <lloprAKy rrpoBeAeHH.rr

eKcrIepI4MeHTy 3 npl4 cyAlr(eHH.rr cryneHq AoKropa $inoco$iir, 3arBepAlKeHoMy

llocrauoBoro Ka6iHery Minicrpin YxpaiHz sit 06.03 .2019 p. J\b 167 (iz slainaN,rz

BHeceHvrvrvr llocrasoBoro Ka6iHery Minicrpin Vxpainz ei,q }le 979 eia

2I.10.2020p.), a if aBropKa - KpzrcbKa flna Orercan4pinna, 3acnyroBye Ha

rlpl4cyAlxeHHfl Tir HayKoBoro cryneHr AoKropa Sinoco$ii 3a cneqianrHicrro 122

"KoMr'rorepui uayxz".

O$iqifiuuir orroHeHr:

3anigynav xa$ etpv in$opvr a\tiltux rexHonorifi
VxpaiHcbKo ro yninepcr4rery

3AIIl3H14TI
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lliluzc Kap

A.O. Kapriu

BepA)r(yrc:

nlAnr{c
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