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oQiqiftnoro orroHeHTa AoKTopa rexHi.rnr.rx HayK, upoQecopa

foxy6a Ceprix Baculroauqa

Ha Ar4c epraqifi ny po 6ory Lllenixoea lOpir O.nexcanApoBr4rra

Ha re\ry: <Mo.qeri Ta MeroA KoHrponrc naixpor<niuary y vrir<pocepeicHrx

inSopuauifirio-nuuipronanrru4x cucreMax)

roAaHy Ao 3axr,rcry ua s.qo6ymr cryreHq AoKropa $iroco$ii
: ranysi 3HaHb 12 In$opnraqiftsi rexuororii

sa cueqiamnicto 123 Konru'rorepHa iHxenepix

Anrya.rrruicrr i uocraHoBKa HaynoBo-TexHi.rHoi saAa.ri

Po:ezrox po3yMHr4x reflJrrrrlb, ciri-$epu, TBapr4HHrzrlbKr4x KoMnJreKcie i posynrHlrx

6yainem 3yMoBnroe uorpe6y B posuo4ineuvx Kolrn'rorepHr4x cr4creMax, 3AarHrrx

6esnepepnuo z6uparu rererrerpzuui 4aui, o6po6nxrv ik y pe€LJrbHoMy qaci ra

$opuynaru Kepyroqi lii ans ni4rpnuaHHr rrapaMurpie nrircpoxninrary. fitrx raKrrx cr4creM

rrpr4Hrlr4[oBo Ba)KrrrrBVMV e Maarrrra6oeaHicu, ni4uoeocrifixicrr, HV3bKa larentric'm i

eueproeSeKrusuicru.

flr,rcepraqis IO.O. ILlenixoea cuprMoBaHa Ha crBopeHHq MoAeneit ra MeroAy

KoHTponrc lrixpoxrrirrany y nrirpocepeicuux in$opvrauifino-nunaipronanrril4x cl4creMax.

llocranonxa saAa.ri e aKTy€urbHoro, ocximr<lr noeAHye apxirer<rypui rrr4TaHHt

posno4ireuzx crrcreM is 3aB.qaHHfiMrr iHrerexry€LrrsHoro KepyBaHHt napaMerpaMl,r

S isnuuoro oepeAoB vrrJJa.

O6paHa reMa eiAuoniAae cueqia,rruocri 123 <Kortau'rorepua iuxeuepix>, ocxircxu

[peAMeroM AocriAxesns e apxireKTypa rorru'rorepuoi crrcreMrr cneuialrHoro

[p[3HarreHHq, Bsa€nroAis Edge- ra Cloud-KoMnoHeHrie, cnoco6u o6po6xu AaHEx siA

IoT-nysnie, uexauislra iso:r.suil s6oTe i sa6e:neqeHHfl cra6irrsoi po6oru cacreltu niA

HABAHTAXEHH'M.

O6rpyurosauicrb uero4in i AocroeipHicrr pesy.rrrrarin

lrx posn'fl3aHnfl nocraBJrenoi:a4aui s.qo6yeav 3acrocyBaB KoMrIJIexc ueroAiB, uro

eiAnosiAae naixAlicqnuniuaprroltry xapaKTepy po6oru: elrcreMHuit a:uas'js, MareMarprqHe

MoAenroBaHHfl) reopiro posno4i:reuHx o6uucrenr, MeroAH MaIxpIHHoro HaBr{aHHq,

HaBqaHHq s nigxpiuJreHH.[M, ananis qacoBux pxgin, ivrirarriftne MoAenroBaHHt ra

craru crur{H e onp aqroB aHHf eKcn eprrMe HTarrbH rrx AaHr4x.
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locroeipHicru pe:yrurarin niAcuruoerucs rLrM, rrlo apxirer<rypui piureHux,

MoAeJIb craHy nrirporcnivrary, aJlfoplrrl,ri.{Hi KoMrroHeHTrrra eKoneptrMeuralrui cUeHapiT

y3roAxeHi naiN co6oro. Po6ora AeMoHcrpye nocni.4onnnfi nepexi4 eiA auanisy o6nreNeur

icHyrovnx crrcreM Ao no6yAonu Edge-Cloud apxirexrypu ra uepenipr<ra ii
nparle3Aarnocri.

ErcuepulteHTanbHa rraaruna oxorrJrroe oqiuroeaHHt rorrHocri nporno3yBaHHr,

KoHrponrc uapanrerpin uirpoxriuary, eneproeSerrueHocri Ta ropr43oHraJrbHoro

naacru'ra6yBaHHt. OrpuuaHi pesynrrarr4 Aaroru nigcrau4 BBa)Karr{ 3a.f,BJreHi roroNeHHq

H ayxonoi HoBr{3Hr4 o 6rpyHro Ba:rtvrvtkr.

Crpyrcrypa ra srvricr 4ucepraqii

{racepraqix cKJlaAaerbcr gi Bcryny, Tr'flT:z pos4inin, nucHoeKie, cnr4cKy

Br{KopncraHwx Axepen i 4o4arxin. ii crpyKrypa eiAuoeiAae noriqi BaKoHaHH.f,

iuNeuepuo-HayKoBoro AocriAXeHHfl: ai4 auani3y npeAMernoi o6nacri Ta [ocraHoBKrr

saAa.Ii Ao pospo6rieuHa vro4ereft, apxirerrypra, [porpaMHr4x upororulin i
eKcrrepr4MeHTaJrbHoro ni4rnepAXeHHfl .

Cnmnuu 6orou po6orra e re, rqo naixpocepsicua cr{creMa po3rJrf,Aaerbcr He flK

cyrcynriicrb oKpeMrrx nporpaMHkrx vo4yrin, a sr< qiniclauir. po:no4ineuuft xoHryp, y

tKoMy ceHoopHr{ft pieeur, rroroKoBa o6po6r<a, nporHo3yBaHH{, npnfrulrrx pirueHt i

BI{KoHaHHt Kepyrcql4x KoMaHA Marorb Br43HarreHi iri$ opuar{ift H i 3e' x3ru.

3uicr pos4inin e AocrarHina .{ns po3Kpr4r'r{ TeMr4: y po6ori po3rJrrHyro auanis

upe4ueruoi o6racri, MoAenbHy ocHoBy, apxirerrypny pealisaqiro, alropurniuHe

: a6 esueq e Hlr^fl T a p e3yJrbrarr4 eKcn epuM eHTaJrbH oi aupo 6 aq ii.

Hayrcona HoBrr3Ha oAeplr(aHprx pe3yJrbrarin

OuroeHlala pe3yJrbraroM 4racepraqii e apxirercrypua Mo4enb uirpocepnicnoi

po:uo4ineuoi iHQopnaaqifirio-szNaiproeanrnoi cr4creMrr inrelexryaJrbHoro KoHrponlo

naircpoxrrinaary. Ha ri4vriHy ni.q qenrpanisoBaHrrx pineun, BoHa Br{Kopr,rcroBye

$yurcqioHanbHy isorsllirc cepaicie, roureftuepusaqiro ra acrrHxpousnft o6rrlin uo4ixuu,

rrlo crBoproe repeAyMoBrr AJrf, Macrxra6yeaHuq i roxanisauil eiANroe.

V4ocxouareHa MoAenb rrpeAcraBJreHHr ra nporHo3yBaHH{ craHy laixpoxnirtaary

Ao3Bonfe rlpallroBarlr 3 rerepofeHHr,rMr4 ceHcopHrrMr{ ,qxepenaMr4 Ta Qoprvrynarr't

6araroeprNaipnufr orrc cepeAoBr4rla. Ue e BDKJrr4BlrM pe3yJrbraroM 4la iHSopnaaqifiHo-

Br4MlproBaJrbHr4x crrcTeM, ooKlJrbKr4 3aoe3ner{ye 38's3oK M1x Br{MlproBanbHr{M KoHTypoM

i auanirlr.r Hr4Mw MoAynrMr4.
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MeroA aAanrr4BHoro iHrenerryaJrbHoro KoHTpoJIro Ha ocroni HaBqaHHt 3

ni4xpiuneHHsM po3Bkr HeHo y Harpsnai 6araror<pzrepianbHoro npufinrrrx piureur. fr oro

rrepeBara rroJrrrae y MoxJrr,reocri oAHorracHo BpaxoByBurvr cra6inrsicrb rlapaMerpin

cepeAoBr,rqa Ta eHepfoclo)KrrBaHH.f,, rIIO e [paKTUr{HO BaXITIBI4M lJ.nfl CI{CTeM

nair<por<nivrary.

fiparcruuHe 3HaqeHHfl Ta eKcrleprrMeHTaJrbHa anpo6aqir

llparruuue 3HarreHHx po6oru noJr{rae y crBopeHui uporo'rurny unar$opMl{, uo

Moxe 6yru Br,rKopr,rcraHa Arrr crrcreM KoHTponrc uixpoxnirvrary y po3yMHI{x

upunrirqeuurx, ciri-$epvax i sarpraroMy arpoBlzpo6ur,rqrni. 3anporloHoBaHe piureuur

ni4rprar'rye iurerpar{irc loT-ceucopie, auarirprqHllx MoAyJIie ra cepnicin KepyBaHHt

aKryaropaMI4.

ErcnepuueHTaJrbHa anpo6aqir ui4rnep4xye rpalle34aruicrr 3alponoHoBaHplx

piurent. y po6ori HaBeAeHo noKa3Hr,lKr4 3MeHIxeHHfl ei.4xnleHl napanrerpin

nairpor<nivrary ei4 3a1alprx 3HarreHb, niAnrzureuHs eHeproesexrueHocri ra nepeaipxn

nacrura6 oe aHocri vrixpo cepnicnoT apx irexrypa.

Pe:ynmarra AocniAxeHHr Mo)Kyrb 6yru BI{Kop?IcraHi e ocsiruroN{y upoueci :a

cueqianruicrro 123 <<Kovn'rorepHa iuNenepia)), a raKox y npuKJIaAHI,lx po:po6xax,

noB'fl3aHr4x is IoT, nlirpocepeicHrlal4 apxirer<rypaMn, o6po6xoro renervlerpiT ra

r<ovru' roteprr3oBaHl4M KoHTponeM napauerpie c ep eAoBI4IrIa.

flosHora onpr{Jr roAHeHHs pe3yJrbrarin i arca,qerui.rHa 4o6 po'recsicrr

3a renroro .{r4ceprarliT ony6nixoBaHo uayroni npaqi, sr<i siao6paxarorb xruo'{osi

pe3ynbraru: nairpocepnicny apxirer<rypy inSopuaqifiuo-nul,riproeanluoi cI4creMI4,

MoAenb craHy uixpornilrary, LSTM-nporHo3yBaHHs, Q-leaming Anfl aAanrrBHoro

KoHTpoJIIo, IoT-apxiTeKTypy t a 6 ar1au cyBaHHs H aBaHTaXeHH{.

3a pesynbraraMr4 o:uafiotrleHHfl 3 Al{cepralliero niAcran Arq BI4cHoBKy npo

lopyrueHHq aKaAeMiqnoT 4o6pouecuocri He BcraHoBJIeHo. Burcopucrani uoloxeHHs

iuurux aeropin cynpoBoAxyrorbcr [ocIrJIaHH fllr.rr, a oco6ucrufi enecox :4o6yeaua y

cnimnux uy6niraqixx post<puro.

3aynaxeHHfl Ta qucnycifiHi no,roxeHHfl

l. V po6ori toqinruo 6yno 6 posiuupnrn uopiBHtHH{ 3arlponoHoeaHoi Edge-

Cloud apxirer<rypr4 3 aJrbrepHuruBHznrau niAxoEaMr43oKpeMa edge-only a6o serverless-

pirueuuxna u Anfl. 3aAar{ ruir<porninaary.
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2. Mexanignr isorqrlii s6oie noAaHo nepeKoHnr4Bo, oAHaK Bapro 6yno 6 Aeranrsirue

onr4earvr cqeuapii ni4uoereuHq nicrs ni4nroen oKpeMr{x cepeicie ra rroKa3HvrKr qaey

ni4uoerennr.

3. 3 ornsAy Ha BuKopI,IcraHHfi IoT-pieHx 6axano oKpeMo po3rJrrHyrlr Trrrrarufl

ri6ep6esneKl4 KaHaJIie nepe4aBaHHt reJreMerpiT ra r<epyroqux KoMaH.{.

4. [nx npaKTur{Hofo BnpoBaAXeHHr Bapro 6yno 6 posruapvrv errue Br4Mor Ao

Mepex{eBoT iHQpacrpyKrypr{ ra .qorrycrrrMnx 3arprrMoK uiN Edge- i Cloud-pinurnaa,

ocxilrxn qi uapanaerpu icrorHo BrrJrr.rBarorb ua cra6inruicrr KoHrypy KepyBaHHfl.

5. Przcynox 3.1 Ha cropiuqi 67 4vcepraqii ni4nucauufr, .f,K crpyKrypHo-

SyuruiouaJrbHa MoAenb. Are ua qifi cxenri uoAani rilrru eJreMeHTr4 crpyKTypr4.

6.lIpu BrrKoHaHHi sae4aunr 5 <Pospo6uru Mero.q aqarrruBHoro iureleKTyanbHoro

Kourponrc rapaMerpin nrixporninrary B Me)Kax uirpocepeicHoi apxirer<rypz na ocHosi

HaBrraHHfl s ni4xpinJreHHrM is 6araroxparepianruoro $yuxqiero Br4HaropoAr.r, ulo

BpaxoBye cra6inruicru napanrerpie cepeAoBrrula ra eHepfocnoxr4BaHHr)) aBTopoM

orprzualri pe3ynbrarr4, rrlo xapaKTepr{3yrorbcf, HayKoBoro HoBr43Horo, ortzcaHoro u. 3:

<Ha6yn noAaJlbruoro po3Br,rrKy MeroA aAanrr,rBHoro inrererryaJrbuoro KoHTponlo

uapauerpie rvrinporcnilaary B lrixpocepeicuifi posno4ineniff inQopvauifiuo

eavripronanruifi cacreui ...>. Are qefi pesyrbrar HeAocrarHbo .rirxo ei4o6paNeuuir, y

Br4cHoBKax 4o po6oru.

7. Y posaini 5 4ucepraqii He HaBo.{.f,rucs siAouocri rpo crpyKrypy ra rioxoAxeHHfl

naacuein nxi4uI,tx Eatvrx, Ha ocHoei .flKr{x orpuuaui pe3ynbrar}r MoAenroBaHHs.

Heo6xi,qno 6yno 6 raKox 6inrur AeranbHo po3Kprrrrr MeroArr cnHre3y uoAelefi,

ronoloriro neftpouepex ra onucarr{ npoqec no6y,aonra rro4erefi.

8. He sposyuino Ha sKoMy caMe prrcyHKy noAaHa iH$oplrauifiua rexuolorir, rra
pospo6nxJracb y 4ucepraqiT.

Ili :aynaNeHHt He 3MeHlrryrorb HayKonol ra [paKrl4rrHoi snauyuocri orpuMaHI,IX

pesyrrrrarin.

Iligcyvrnona oqiHrca

lxcep'raqiftna po6ora IO.O. lUerixona e 3aBeprrreHr{M cavocrifiHuv

AocrriANeHHrM, y {KoMy po:n'rsauo aKTya[bHy HayKono-rexniqHy 3aAarry uo6y.uonz

nroAereff ra MeroAy KoHrponrc uirporcniuary y lrirpocepeicHrax iu$optraqifiHo-

nuuipronanbHrrx cucreMax.

3a aKTyanbHicto, HayKoBoro HoBr43Horo, TeoperuqHoro i upaxu4r{Horo

suauyulicto, o6rpyuronauicrro Br{cHoeKis ra noBHororo onpHJrroAHeHHx pesylrrarie

Ar4ceprar{ix ni4noni4ae nunaofaM ryHKrin 6, 7, 8 i 9 llopr4ry Trpvoy4xeHHtr cryneHt
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AoKropa Sinoco$ii, sarnepAxreHoro rocraHoBoro Ka6inery Minicrpin Vnpainu sia 12

ciqus 2022 poKy J\b 44.

Beaxaro, tqo lllerixon IOpifi Orercau,4poBl4q 3acJryroBye Ha upI4cyAXeHHt

cryrreHr AoKropa $inoco$ii B rarrysi 3HaHb 12 <Iu$opuaqiftni rexnororii> 3a

cneqiarusicto 123 <<Kouu'rorepHa iHNenepir>.

O$iuiftHrafi onoueur:

3ani4yna.r xa$e.qpu rporpaMMHoro

3a0e3lleqeHH.s ABTOMATh3OBAHHX

clrcreM r{epracmoro AepxaBHoro

TexuoJroriqHoro yninepcurory, AoKTop

rexniqHux HayK, npo$ecop

ITidnuc npofu. C. B. fony1a saceid,t,

llepruufi ilpopeKrop r{eprac

AepxaBHofo TEXHOJIO

yHlBepcr4Tery, KaHAUAaT

HayK, npo$ecop

fOJIYE

Aprena |OHI{APOB
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