
fonoei pa:oeoi cneqianisosauoi sqenoi
pap.u lepNanuoro yuiaepcrarery
iH$opvaqiffuo xonayHixauifrnux
rexuolorifr
Aor(ropy rexsiqsnx HayK, upoQecopy
BHurHiecbKoMy Bi xropy Bixropoeavy

03I I0, n. Kzie, nyn. ConoM'flHcbKa,7

BrAfyK

oQiqiftuoro orroHeHra AoKropa rexuiqHax HayK, npoSecopa,
npo$ecopa xaQe4pra iusopnaaqifrnax cr4cl.eM ra rexno,rorifr
HauioHanbHoro rexHi.rHoro yHiaepqarery yrcpaiuz <KkriscbKr.rfi
nolirexui,tHuit iucraryr iueui Iropr cixopcrxoro))
xyparcoacbKoro EorAaHa lopifionuqa Ha Ar4ceprauifiuy po6ory
lunrpeHra Boro4wuapa Biranifrosu.{a Ha reMy: <Mo4err ra
MeroA no6yAonrz r(oHBepfeHrHHX ilpofpaMHo-xouQirypoBaHr4x
Mepex 3 fapaHroBaHoro 4ocroaipni crro ynpae,'rslo.{oi iHQopNaaqii>
roAaHy ua etro6yru cryreH.r AoKropa $i,roco$ii s ranyai :HaHr l2
IgQopnraqifini rexnonorii sa creqiarrHicrrc 123 - Koun'rorepHa
iHNeHepir

Arcryalsu icru reM r 4 lrcepra qii

Posspmox ra :viua MepexeBr.rx rexuolorifi, sNaiHa npoqecie

SyuxqiouyBaHHt i s:aeNao4ii nrepeNeBr4x e,reMeurie KoHBepreHTHr4x rvrepexi ra
g\aiHa MexaHi:Mie KoHrponrc if $yuxuiouyBaHHs, qxi 3apa3 eia6yearorbcfl,

cnpqMoBaHl Ha 3aAoBoneHHfl noctrfiuo 3pocra]olrr4x lorpe6 iH$opruauifiuoro

cycli,ucrBa B BI4coKoIrrBI4AxicHovry 4ocryni Ao Benr4K:ax MacvBin iusopvauii :
6ylr-rxoi roqKu cni'ry.

I-{e nzcyeae Hoei BI4Moru Ao IxBr4Axocri lepe4a.ri inQopvauii i o6c.{ris

rpa$ixy, qacy po3ropraHH{ i HaaifrHocri QyuxuiouyBaHH-s HoBax rporpaMHo-

xouSirypoBaHr{x Mepex, a raKox MoxJ'rraBoclefr ix urszrr(oi alanraqii go :viu
Br4Mor KoprrcryBauin iHQopruaqifruzx rocnyr.

Cyuacui Br{coKorxsrrAKicui naepeNi nepe4aui AaHr4x roeuHHi so,,roAirra

uepe46auyBaHoio none4iuxorc npl4 6ylr-xxux noeAHaHHqx rapaMerpin rpaQixy i

HanalxryBaur o6,raxHaHHr. PasoNa 3 rt4M, niAera[]eHHx eSexrzsHocri no6yAoez
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rrpoI-paMHo-KoH0ifypoBaHr4x Mepex fapaHToBaHOrc AOCTOBIpHICTTO

yllpaBnf,rcvoi iu@opvraqii HeMoxJ'It4se 6es npoBeAeHHq rpyHroBHLrx AocniANenr i

rorepeAHrol pospo6xu iuirauifrHo-anariru'luux MoAeneft ri6pnauux rporpaMHo-

xonQirypoBaHl'Ix npncrpoiB ra crBopeHH.s HayKoBo-MeroAr,rr{Horo anapary oqirircn

eQexruauocri QyHxqiouynaHH, raKr4x Mepex.

Touy nupirueuH, B Al4cepraqifruifi po6ori luurpeHxovr B.B. HayKoBoro

3aBAaHH.rI uoAo pospo6xz uogeli, trleto4ia, anropr.rrMie ra MeroAr4K orpr4MaHH,

sxinHlzx ra nzxi4Hux napauerpin nporpaMHo-xoH$irypyeMr4x Mepex 3

rapaHroBaHolo 4ocronipuicrrc ylpaalarouoi

BAXJTI4BI4M TA AKTYANbHI4M.

iuQopnaauii e HaA3BuqarTuo

Ouinna o6rpyHrosauocri Ta AocroBipuocri HayKoBr4x rroJro)KeHb

O6rpyuroeauicrr, HayKoBI4x nonoxeHb, nHcHoexie ra npa6T[r{Hr4x

peKoMeHAaqifr AoeeAeHa ua6oruu aHa_[isoNa ra .r.eoperuqHuM y3araJrbHeHHrM

IulrpoKoro KoJIa HayKoBI4x npaub eir.{uguquax ra :apy6iNuzx anropis 3a

TeMarl4Kolo [poBeAeHoro AocliAxeHss. BnxopucraHH.s 4ocrarutoi rilrxocri
pe3ynbrarin Hayrconkrx ra npaKrl4r{Hax ny6nixauifr y ix noe4uauHi z za1isuwNru

KopeKTHr4Mr4 MeroAaMV Aocni4xeur Marorb no3t4f.l.rBH uil snr,us Ha AocroBipuicrr

HayKoBI4x IIoJIoxeHb, slacHoexiB Ta flpaKll4qHr4x peKoMeHAar-1ifr, rqo loAasi B

po6ori.

trq po:a'r:auur KoHKperHI4x 3aBAaHb 4oc,ri4xeunr aBTop rxr4poKo

3acrocoBye 3afaJrbHouayxoei i eunipuuHi naeroAa AocriANeuus.

BzrcopzcroByBanl4cr cyuacHi i x:racwqui ueroAz MareMarr4r{Hofo aua,risy fi

cI'IHTe3y cKJTaIHpIx rexHi.{HIax c}IcreM, MeroAH reopii fruoaipuocri Ta

MareMarH'IHoi crarl4crvtKkr, cyuacui i xracu.{Hi veroAz reopii cr4creM, MeroAr4

rIpoeKTyBaHHl in0opvauiitttvtx cucreM, MareMar[r{Horo MoAen}oB alHl^,

cl4creMHoro aua,tisy npuHulluie o6'eKruo-opieH'roBaHoro [potpaMyBaHHr, reopii

o6'IIacruoBaJIbHpIx ct4creM y qacrlrHi laepeN MacoBoro o6cnyronyBaHH{, MeroAH

xou:refruepusauii ra reopii uorenqiftHoi saeaAo3axr4xleHocri. Excuepznaesralssi



MCTOAI4 AocIIAXeHH-f, BKIloqaIoTb MeToAr4 MaTeMaTr4r{Hoi CTaTI4CTI4KI4 Ta

i uiraui ft noro MoneJtoBaHHr.

locroaipuicrr orpaMaHllx HayKoBr4x pe3ynbrariB, sr4cHoeKis ra

peKoMeHAauifi, BI4KJIaAeHvl^x y Al4ceprauifiHifr po6ori, o6rpyuroBaHo KopeKrHt4M

Br4KOpr4CTaHHf,M MareMarr4r{Hofo a\apary ra MoAeJuoBaHHqM Ua EOM .

0 ui urca HoBI{3 H H H ayKo B r.rx pe3yJr brarie A rr ce pra rrifi uo ro Aoc.rriAxeH u q

Y 4nceprauifinift po6ori o4epNaui Hac'rynui uoni uayxoai pe:yrbraru,

l. Bneprue po:po6neuo ivriraqifiHo-aHarirzuuy MoAeJrb KoHBepreHrHoi

uepeNi, ,Ka rpyHry€rbc, Ha reopii iHQoprraauii ra MeroAax itrirauifruoro

MoAeJIloBaHHs., ulo tro3Bonf,e Bpaxosye oco6rusocri po6ora [pr4crporo i oqinarz

ocHoeHi xapaKTepyrc'tLrKLt rpaQixy, uo nepeAaerbcq rrepe3 Hboro.

2. Bnepure po:po6neHo MeroA aBToMarr43oBaHoro eKcrrepr4MeHTaJrbHoro

AoclilxeHH-f, KoHBepreHTHoro tlporpaMHo-KoHQiryponaHoro o6,raAuauus, sxuit

rpyHTyerbcq Ha reopii' cl4cleM Ta MeroAax cucreMHolo aHalasi Ta Ao3Borrr€

orpaMarl,I irraonipuicui Ta HaBaH'raxyeannui xaparTepvclLrKLr o6,ra4uaHu-r Ha

4oni:ruuux 6i$opxauiqx rpaQixy ra ua6opax xoHQirypauii.

3. Bueprue po:po6neHo Mero ALrKy aBroMarr.r:oeauoi uo6ylooz ri6pra4noro

rpofpaMHo-xoHQirypoBaHofo o6la4uaHur, flKa rpyHTyerbc, Ha MeroAax

o6'exruo opieuronuoro ni4xo4y ra Ao3Bon{e aBToMarHqHoMy peNzrui

BI4KoHyBarz no6y,Uoay ri 6praAHoro nporpaMHo-xo u Q i rypoBaHoro o6la4HaHHr.

4, Bnepure po:po6neno aJIropHrM orrrr4MaJrbHoro npufrorray

6ararono:uuifiHux curuarie : Qa:opi:Hr4ueBorc ruo4ynaqielo, tqo rpyHryerbcfl Ha

MaKcI'IMa-lIbHo npaBAonoAi6Hifr oUiHUi clIrHaJry ra Ao3Borqe orpr4Marr{

MaKcHManbHy 4ocroeipHicrt nepeAaBaeuoi iuQoprrrauii rpu 3aAaHoMy

cn i sni luoureHHi c r,rrHaJr-3aBaAa.

flpa xruuHa uiH uicrb orprrMaH Hx pery,rsrarie

Pospo6neHi e pe:ynrrari 4ocri4Neus aJrropr.rrMa, voAe,ri Ta MeroAaKr,r

AO3BOJrr4nr4 aBTopy peani:ynaru [pofpaMHo-anaparuufi KoM[,[eKc, xro



CKJIAAAETbC' 3 aBToMarH3oBaHoi cucrerr,rz eKcnepuMeHTaJ.IbHofo Aoc,'IiANeHHg

rporpaMHo-r<onQirypoBaHoro o6la4uauur ra nao4ynin cr,rHre3yri6pra4uoro

iMiraqifrHo-auariruqHl4x uo4erefr Ha ocuoei ei4Hos,reHax finonipno-qacoBr4x

xapaKreplrcrr,rK rpouecy npoxoAxeHHq rpaQixy qepe3 npwcrpifr .

llporpanrHo-arraparrtptit'KoMIIneKc Ao3Bon.se cnpocrrzTlr [poqec cr4HTe3y

naoAe,'ri ri6pz4noro rporpaMHo-xouQirypoBaHoro rprzcrporo, a raKox

tIpoKoHTpoJIloBarI,I 4ocrontpuicrr ptoAerefr crarvcruqHwMu MeroAaMu.

Pe:ynrryroui rro4eri, ulo :reueponaui flporpaMHo-anaparHr.rM KoMrrJ,reKCoM,

Moxyrb 6yru nuxopacraui Anfl cuHre3y voAe,ri vepeNi ra AocriANenu-s

rapaMerpin ii npoayxrunuocri.

MeroA orrrr4MaJrbHoro npafrouy 6ara'ronogauifruzx curua,rie 3

Qasopi:ut'rlleBolo inQopiraauiero Ao3BoJI.f,€ Ha 27% li4enulvrrz eHeprerllatvrir

Br4fpau crzcTeMr4.

3e'qtoK po6orlt 3 HayxoBr.tMU tlporpaMaMrr, rrraHaMr{, TeMaMlt

lncepraqifrne loc,'IiANeuuq silnoeilae BaMorarra crar.ri 5 3axony Yxpaiua

ullpo npiopurerui uarpnMr,r po3BHrKy HayKz i rexsixu> siA 11 ,rrnuq 2001 poxy

Ng 2623-III (:i :viuaun ra AonoBHeHH.rrMr4 sit 29.01.2021 p.), rryHKry repruoro

po:4iny Apyroro <flepenixy npiopurerHr4x reMarrr{Hr4x Hanprvie HayKoBr4x

AocriANeus i uayxono-rexui.{Hutx poapo6ox Ha nepiog Ao 2021 poKy),

3arBepAxeHoro flocraHoeoro KMV sin I aepecnr 20ll p. }\b 942. Pezyrrbrarn

HayKoBLrx 4oc,ri4xeHr 6ytu euxopucraHi Ha xaQeapi Tenexoruyuixauifrsux

clacreM ra Mepex HaeqanrHo-HayKoBoro iHcrraryry reneKoMyuixaqifi nia qac

BpIKoHaHH.tI HayKoBo-AocliAuoi po6oru Ha reMy <<Cucreva 4uHaui.ruoro

ynpanniHux o6'enaou ra po:no4irov roroxie reneKoMyHircauifruoi ruepeNi>

(Peecrpaqifiruuir J\lb 0217U002846) ra B HaBr-ranbHoMy npoueci lepNanuoro

ynieepcurery iuQopr.aaui[Ho-xoHayuixaqiftuzx rexnolorifr tpvt euK,raAaHHi

HaBrIairbHI{x Aacuuuis <TerexovyHircauifiui cncrevu nepe4aui>, <flo6ylona

SDN Mepex)) ra <IIpoeKTyBaHH.s reneKoMynircauifinux cr4creM ra Mepex).



<Scopus>>,

BKftor{eHr4x Ao "Ilepe,rixy HayKoBr.rx $axoezx Br.rAaHb yrpaiuu,,. TaxoN

pe3ynbrarl4 Al4cepraIlii, npaxru.{ui BI4cHoBKrz i percoveHAarlii, xxi o4epNaui s xoli

floeuora Br{KJraAy ocHoBHux pe3yJrbraris Iuceprauii e uy6nixauiqx

O4epNaHi aeropou pe3ynbraru l,ceprauifruoi po6oru ony6nixoea,o n 6

lpaurx, y roMrr qzcri: n I uayxoeifr crarri y nepionHqHoMy HayKoBoMy

iHoseN{Hoi 4epNanz, {Ke iu4excyerncx HayKoMerp[r{Horo 6asoro

Ta B 5 uayxonnx crarr.rrx y repioAz.{Hr.rx B:aILallrlflx yxpaiuu,

po6ora, onpamoAueHi ra anpo6onaui aBropoM B xoai 2-x HayKoBt4x

Ouiurca :naicry lr.rcepraqii, eianosiasicrr, BcraHoBJreHr,rM BHMoraM

HayKoBr4x

sanaHui

xonSepenqift.

uloAo oQopnareuun

,Al,rcepraqifiua po6ora ll,rrrpeuxa B,B. ra aHoraqi.{ Ao uei Marorb

:axiH.reHrafr sNaicrossuir o6csr o6rpyHrosauoi Hayxoeoi npaqi. Haaani naarepianrz

xapaKTepu3ylorbc, loriquztr [otraHHrM pe:ynrrarin HayKoBprx AocliANeur i

siAnosiAarcrr Airo.{r,rNa BHMoraM uoAo 4racepraqifi Ha :go6yrrx HayKoBoro

cryneHs AoKropa QirrocoSii, nepe46ar{eHl,IM r{r4HHr4M floprgrcona npacyAxeHH-fl

cryrleH{ AoKropa Qinoco$ii ra cxacyBaHHfl pirueuH.r pa:onoi cneqiani:oeaHoi

sqeHoi PaEu 3aKnaAy slauoi ocnitu, uayronoi ycraHoBt4 rrpo rplrcyAxeHH.s

cryneH, AoKropa Si,roco$ii, 3arBepAxeHr4M rrocraHoBoro Ka6iHery Miuicrpie
Vxpaiuu si1,12 ci.{H-s 2022 p. 111q 44.

3aynaxeHHr Ao lrpoBeAeHoro Ar{ceprauifi Horo Aoc,riAxeHHs

BoAHo.{ac aHaris Ar4ceprauifrnoi po6orz ra roAaHzx B uifi uayxoeHx i

rtpaKTr4r{Hr.rx pesy,rrrarin Ar4ceprauifiuoro AocriAxeHnq Ao3Bonr He Jrvrue

[O3I4TI4BHo otliHIarz ii sNaicr, a,Te i noxasa,Tz uaqeHicrl pflAy HeAo,rixie, lxi
Bl4MaraloTb [eBHI,rX 3ayBaxeHb :



1' Bsaxae:rrcq AouirbHI'IM HaBecrr4 B [epruouy po:4ini 4aceprauifinoi
po6ora crpyloypoBaHe QopnaynroBaHHs cr4creMu rtpuiru,'rux aBTopoM
[pa[yuleHE Ta o6uexeur, uo cyrreBo nonefuye po:yuiuru Mex, B flKr4x
rrpoBonr4noc, AaHe Aoc,r iAxeuns.

2' HaseAeHzfr aBropoM ortplc upo6rerr chHTe3y vo4erefi MepexeBoro
o6laAuauH's nporpaMHo-KoHQirypoaaHr4x Mepex ra nrero4in ix napirueHH-f, He

BLrt nfl ilae AocTaTHbo [oBHr4M.

3. Aeruo cyvHieuuv BkrfnflAae crBepAxeHH, aBTopa [po Te, rqo
3anponoHoBaHa HrIM MeroAI'IKa aBTOMara3oBaHofo eKcIIeplrMeHTaJIbHOfo

Aoc"tiAxeHHq HaAae N'roNrasicrr BI,IBqara HaBaHTaxyaanrui xapaKTep Ltcrr4,kt
ri6prz4Horo rporpaMHo-xonQirypoBaHoro o6raAHaHHq Ha ocuoei crzHre3y
niprya'*Hoi iuQpacrpyKTypa, ocxirrxu 3a oilwcoM eKcrepl{MeHry ue HaJrex,rb
Ao cyKynuocri slrxiAnax [aHux. Inaonipuiure 3a BCe MoBa frle npo naoN,rasicrr
AocrinNeHnq npouecy po:uogi,ry He3anexHZX noroxie spefruie vix n

i nrep Sefi caMu [pr4 crp o]o, x xvrit M oAenio erb c, .

Pasou 3 TI'IM, Heo6xiluo 3a3Halovrvt, uro rpr4BeAeHi sayaaxeHH, He
BrIJII4Barorb Ha HayKoBy uiuuicrr ra HoBI43Hy noAaHr4x B Ar4cepraq ifiuiit po6ori
lunrpeuxa B olo4 vrMnpa B i ra,r i ft osr4qa pe3ynrrari e HayKoBlrx 4oc,ri 4Neur.

Po6ora Ma€ BaxJIhBe reoperr4r{He i npaxrzuHe 3HarreHHr.

BllcHosoK

lucepraqiffna po6ora lvrzrpeHKa B.B. e 3aBepueHorc HayKoeoro po6ororo,
tuo uicrurr uoei uayr<oei pe3ynbrata, rxi B cyKylHocri erapi,,yrorb aKryan'He
HayKoBe 3aBAaHH, u_loAo pospo6xu MeroAlrK crBopeHH, nroAelefr nxiAnax ra
saxiru,x napaMerpia nporpauuo-xoH0irypyelrr,rx Mepex 3 Merolo ri,ezueHu_f,
noxa3Hr4Kis ix qxocri.

3a pieHena uayxonoi HoBrr3Ha, qxicrrc AocaiAxeus, Aocronipuicrrc Ta

o6rpynroeaHicrro ezcHosxia Ar4cepraui.r lnarzrpeHKa B.B. ria reMy <Mo4err ra
MeroA ro6ylonra KoHBepreHrHr4x flpofpaMHo-xouQirypoBaHr.rx Mepex 3

rapaHroBaHoro AocronipHicto yilpaBnrrcuo)' iH Qoplaauii> silnoailae creui a,rtHocri



123 Kovtu'totepHa inxenepix i qzHHr,rNa Br4MoraM rr.rr. 6-9 <flopxaxy

rlpl4cyAxeHHf, cryrreH, AoKropa Siroco$ii ra cKacyBaHH, piureHur pasoooi

cneuianisosauoi eqenoi palu 3aKnaAy srauoi oceiru, Hayxonoi ycraHoBr,r npo

tlpt4 cyAxeHHfl cryrreH, roKropa QinocoQii>, 3arBepAxeHoMy rrocraHoBoro

Ka6inery MiHicrpin VxpaiHu sit 12 ci.IHx 2022 p. J\l 44, a if anrop - f,rrlurpeHxo

Bo,'ro4auup Biranifioeu.r, 3acnyroBy€ Ha rtp14cyAxeHH, cryneH-a AoKTopa

$irocoQii sa cneuiamuicrro 123 - Koun'rcrepHa iuNeHepir.

OSiqifiHrafr onouesr
AoKTop rexuiquux HayK, npoQecop,
npo$ecop xa$eapu in$opuauifinux
cr4creM ra rexsororifi
Haui onarrbHoro rexui quoro yuieepcr.rrery
Yrpaiuu <KniacbKnfi uonirexni.{Hufi i

irueni Iropx Ciropcrxoro))

llianuc E.IO. XypaxoecbKoro
3ABIP-qrc
B.IeHzft ceKperap HauionanbHoro rexni.rHoro
yH i eepcr,rrery Yrpainz
<KuiecbKufi nonirexui.{uufi
irtaeni Iropx Cixopcrxoro))
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