


BhMoraM KoHLlenL{ifi noBctoAHoro KoMn'rcrilHry UC (Ubiquitous computing) ra

iH4ycrpia.nbHoro lHrepHery peveil lloT (lndustrial Internet of Things).

Tenna Ahcepra Lliiluoro 4ocni4xennn ei4noai4ae n pioprrerHhM reMarhqHrM

HanpnMaM HayKoBr4x 4ocai4xenu i Hayxoeo-rexHiLrHr,rx poapo6ox na nepio4 4o2023
poKy i4o 31 rpyAHn poKy, HacrynHoro nicrn nphnrHeHnn a6o cKacyBaHHR Bo€HHoro

craHy e VxpaiHi, y cQepi iHQopnnar-liiruvrx ra xonnyHixarlifinrax rexHonorifi

<Ki6ep$isnqHi crcreMr4, lHrepner peveil. Konnn'rcrepHa o6po6xa crrHanis pianrx

ar4ia ra noxoAxeHHfl)), Bh3HaqeHnnn llocraHoBaMh Ka6iHery MiHicrpie VxpaTHra ei4

7 eepecun 201.1, p.Ne 942i ei4 30 xeirFtn 2024 poKy Ns476.

Cei4vennRM aKTyanuHocri reMh AhcepraL[ifiuoro 4ocli,qxeHHfl e raKox re, t4o

BoHo B14KoHaHo y paMKax 4epx6ro4xerHhx HayKoBo-4ocai4Hrx po6ir <BrcoxoroqHi

SyHx4ioHaruHo-iHrerpoeaHi cencopHi npracrpol AnR MarHirHoT 4iarHocrr KV nna3Mr>>

(45/BlC Nq0121U109618, 2O2t-2022 pp.), <lHHoear-qiilHe BhKopt4craHHr

raep4orirbHr4x i uauoxoMno3hrHr4x nnarepianie gna KepyBaHHn cy6reparepqoBhM

ernponniHloBaHHnM" (16/Cy6Tepa Nq0119U100609, 2019-2021 pp.), nnixnapo4nrx

npoexrie i nporpann, 30KpeMa, NAWA - International Academic Partnerships Program:

<Academic Partnership of Wroclaw University of Science and Technology> (Ref. no.

PPI/APM/2018/I/00031, 2019-2022 pp.); <Science without borders" (Ref. no.

PPI/ APM/20I8/!/00049, 2019-2021 pp.); TEMPUS-JPCR <Poapo6xa npofpa MV Mn
HoaoT cneqianuHocti: "Maricrp a iHxeHepiT npoexryBaHHn nnixpocrcreM")) (2012-

2016 pp.); EduMEMS <Developing Multidomain MEMS Models for Educational

Purposes (269295, FP7-PEOPLE-2010-|RSES, 2)tt-201.6 pp.), B RKr4x a4o6yaau 6paa

6eanocepeAH to yqacrb fl K BHKoHaBeLlb.

cTPyKryPA, rOflKA TA 3MrCT A]'lCEpTAqtilHOrO AOCfl|AIKEHHf

flrcepraqin cxaa4aerbcfl s aHoraqifi, Bcryny, BocbMh pos4irie, arcxosxia,

cnhcKy B14Kopr4craHhx A>xepen, uqo nnicrrru 350 uafinneHyBaHb, AoAarKy, axuil nnicrrru

n'RTb AoKyMeHria npo BnpoBap,xeHHfl pe3ynbrarie po6orr, i nnae 3aranbHtil o6car

422 ctopiHxr (a uux347 cropiHox ocHoeHoT tactvu-tu).

Bcryn Ahceprau,il poaxpraeae cyrb, crpyKrypy icyvacnril ctau pose'RayeaHoiy

Ahcepraqiilniil po6ori HayKoBo-npilKnaAHoT npo6aeMh. Y uifi HaBeAeHa 3ara.nbHa

xapaKTepvcruKa po6otu, Rxa nnicrrru ai4onnocri qo,qo BilKoHaHoro Ahcepraqifinoro

4ocni4xexun srip,no s icnyrcvrnnr BhMoraMh: aKTyanbHicru reMh ,qocri4xeuxn;
3B'F3oK po6orr 3 HayKoBhMH nporpaMaMh, n,naHaMh, TeMaMh; QopnnynloBaHHr

Meril, 3aBAaHb, o6'exra ra npeAMera 4ocriAXeHHn; nepenix BrKopr4craHrx nnero4ia



AocniAXeHHr; AeKnapau,iro HayKoBoi HoBr43H14 orphMaHhx pe3ynbrariB; onnc

npaKThr{Horo 3HaqeHHfl Ta Br4Kopl4cTaHHf oTpr4MaHhx pe3ynbTaTiB AocniAXeHHf;

AeKnapaL{iro oco6ncroro BHecKy y cninuHi ny6rixaqiT sa reMo}o Ar4cepraqifixoT

po6otu; ai4onnocri npo anpo6arlilo pe3ynbrarie 4raceprar-1ii; xinuxicru i xapaxrep

ny6nixar4ifi aeropa 3a reMolo 4raceprar-qiT.

Ifepurrafi pos4in po6orr nprcBnqenuil ornn4y cyqacHrx MeroAie i nno4enefi,

nxi erxopr4croByrorbcfl A n 4ocai4xeHHn aKycrvleHtx B.nacrhBocreil urr,rpoKoro Knacy

o6'exrie (aaxprarrax npranniqeuu, 6eaniaorHr4x airanuHrx anaparie, cnyxoBr4x anaparie,

r.uBl4AKocri aeyxy ni4 eo4oro ror4o). 3 ypaxyaaHHflM KoMn.neKcHocri axycronnerpil

po3rnnHyro aci rpr rpynh xapaKTepvcrvt, 3 B14Kop14craHHflM nKnx s4ificHrcerucn

aHaris aKycrr4r{Hr4x B.nacrhaocreil 3aKphrl,rx nprnnir4eHb: qacrorni, innne4aHcHi ra

4rnanniuHi, cepe4 n<nx ar4ireuo qacrorurfi ei,qryx, axycrrvurfi innne4anc, qac

peeep6epaqil i noxagHrxn poa6ipnr,reocri MoB.neHHF ra nnyaruHoT .{irxocri. 3a

pe3ynbraraMh ananisy cyqacHoro craHy npo6nennra 4ocri4xeHHn er4ineHo rpr
vvHtvl 4onniuyroLroro BnnhBy Ha reH4eHqiT posarrxy axycronnerpii: iHreHchaHe

B n po BaAXe H Hfl cylr a cH hx i H Qo pnna r4iiln ux rex H o/r o riil, pozeuro K cMa pr-rex H on o ri fi ra

iHrenexrya.nbHhx ceHcopHl4x o4creM i rexHororiil aeron arh3oBaHoro npoeKryBaHHfl

saco6ia 4ocri4xeHHn axycrrxr. Ha qiil ocHosi aBropoM poapo6rena 4iarpanna

KoMn.neKcHoro noAaHHn npo6nennarvlr aKycroMerpiT, nxa Ao3Bonvna Bn3Haqnrv

cyxynHicrb B3a€MonoB'n3aHhx eranie poae'RaaHHn npo6neMh Aocni4xeHHn B paMKax

MeroAono riT xo n r-t,e nryan bH o ro ra n po6n eM H o-o pieHro aa Fr o ro n po€ KryBa H Hr.

y ApyroMy poa4ini BhKnaAeHo Hoei ni4xo4r Ao poaa'naaHHR 3aAaq

aKycroMerpiil soxpeMa, HaBeAeHo onhc poapo6reHoro aBropoM MeroAy BeKropHoro

innnylucHo-qacrorHoro 30HAyBaHHn nprnniqen t, nxnil nepe46avae, u{o 4ocni4xeHHn
s4ificnrcerucn u.nrxoM a6ypeHu 30HAyroLl4x innnynucia 3ByKoBr4x Ko.nilBaHb,

rprearicru ra cneKrp nRVx onrrnniayerbcr y si4noei4Hocri Ao 3aAaq ra yMoB

eKcnephMeHry. OopnnyeaHHR 30HAyror{r4x innnynucis 3anponoHoBaHo a4ificHroear.A 3

BtlKOphCTaHHflM BeKTOpHOTO aKThByBaHHf 3ByKOBl,lX KO.nhBaHb, a ChHTea na6Opy

inSopnnarnBHtx chrHarie - unRXoM QopnnyeaHHn innnyrucia ByKoBr4x Ko,nhBaHb 3

3aAaHhM ei4noai4Ho Ao anrophrMy 4ocni4xeHHn na6oponn oAHoqacrorHtlx

Ko,nrBaHb, AereKTyBaHHF flRVx a4ificHrcerucn Ha ocHosi xopennqiilnux ra

aBToKopenaqiilnux nnero4ia qacrorHoi cerexr-t,iT. Asroponn o6rpyHToBaHo anrophrM

QopnnysanHn 3oHAyrorl4x curnanie, cnoco6u npocropoao-.{acrorHol cenexqiT i

MeroAl4Ky BcraHoB.neHHR KoMnpoMicy nnix npocropoBoro po3AinuHoto s4arnicrto ra

3aBaAocriilxicrro. flo4aHo 3aranbHv'tia eug QynxqiT onrhnniearliT rpreanocri innnyrucie

3 ypaxyBaHHFM xapaKTepvlcrvlt chrHanbHoro rpaKry, cniaei4HoueHHfl curuanf wyM Ta



qacy peBep6epaqiT. 3anpononoBaHo piurennn 3aAaL{ o4enbHoro ananiay

chrHa.nbHhx rpaKrie y cepe,qoerqi npofpaMoBaHrx chcreM Ha xprcrani PSoC i

crpyKrypy inniraropa sipryaaunvx cttrHa^ie Data@Sim, nprsHaqeHoro p4n renepaqii

aKycrl,lLtHt4x AaHLlx 3 ypaxyBaHHRM napannerpie cepeAoBt4l4a, Qouoar,rx 3aBaA,

iurepQepeHr4il ra xapaKrepvcrul arnniprcearuHoi rexuixr. Taxnil ni4xi4 aa6eanevye

nnoxnileicru aHaaiaY anrcpvrnnie cerexqii crrHaaie, recryBaH tfl r4rQpoarax Qinurpie
ra MoAentoBaHHr cqeHapiTa BhKopt4craHHR nnero4ia axycronnerpiT.

Tperifi poa4in po6ortt nprcanveHrfi poapo6r-qi MeroAy no6y4osra SPICE-

MaKpoMogeneil eneKTpoaKycl4r{Hhx neperBoprceavie, axvtirt sa6esne.{ye Moxnheicru
cniluHoro aHaaisy eneKTpt4qHhx ra aKycrl,lqHhx innne4aHcHr,rx xapaKTep vlcrnK.

flpe4crae.neHo xour-qenqiro no6y4oBr4 MoAenefi P-Probe ra U-Probe na ocHoei MEMS-

nnixpoQoHis irepnnoaHeMoMerpilqHHX ceucopia, qo Aae 3Mory ei4reoprril npoqecrl
ernniprceaHHn rrcKy ra urer4xocri noroKy e e4ranifi cxeMorexni.{Hifi crpyxrypi.
Poapo6aeHo anrophrM o4HTe3y aHanirr.rHr4x nno4erefi y cepe4oarar4i SPICE 3

B14Kop14craHHflM QopnnanunoT ananoriT: eiA eneKrporepnnivHoro neperBopeHHfl

cilrHarie Ao MoAenloBaHHF qacoBl4x npoqecia renroaol penaKca4ii. 3anponoHoBaHo

crpyKryph exeiaareHTHt4x cxeM aannit4euHn 3 ypaxyBaHHFM BnnvlBV r.uynnie,

HeniH ifi uocri, re uoerx eQexrie ra QyH xr-1ioHa/t bH HX 3a.n exHocrefi .

V vereeproMy poa4ini HaBeAeHo onilc pe3ynbraria poapo6.neHHr crpyKrypHo-

$yHxr-4ioHanb+vlx piueHu ra nno4eni cvrHanr,Hvlx rpaxrie chcreM axycronnerpiT.

3anponoHoBaHo ni4xi4 Ao onrranni:ar-r,iT nporqecia neperBopeHHfl chrHanie 3

ypaxyBaHHHM Qaxropis 3aBarqocrifixocri, ce.neKTilBuocri ra rovnocri, poae'naano

aa4avi SPICE-nnoAentoBaHHfl chrHa.nbHhx KoMnoHenria: 4erexropie, inrerparopia,

Qinurpie, Axepen uvMv, a raKox aHaniay xapaKrepvlcrul rpaxrie y qacrorHiia rc
.{acoeifi o6racri. f'lpe4craaneHo chMynflrop eipryanunvx curuanie Data@Sim, a

raKox MeroA onrhnnisaqiT rpraeanocri innnyrucy WP na ocHoei KoMnpoMicy rvrix

npocropoBolo pos4iruHoto 34arHicrp ra LracrorHoo ce.neKTheHicrlo. l-lpoae4eHo

nopiennruHrfi aHanis nnerop,ia rpa4rar-1iilHoro ra xopennr4ifinoro AereKTyBaHHfl

curnanie, sepraQixoBaHo eQexrreHicru nno4eai B yMoBax rpaHilqHoro

cn ieei4Ho[ueHHn cil rHan-3a BaAa.

V n'Rtolvty poa4ini HaBeAeHo onhc 3anponoHoBaHhx nnero4ia ra BhKopt4craHhx

rexHiqHrx saco6ia eKcnephMeHTa.nbHoro 4ocri4xennn aKycn4rtHhx napannerpis

npnnniqeHu. flpe4crae.neHo crpyKrypy anaparHo-nporpaMHoro KoMnneKcy

aKycroMerpiT, npraHaqeHoro 4nn QopnnyBaHHR, o6po6xra fi aranniproBaHHfl curuanie,

HaBeAeHo getananuil onrc cneqianiaoBaHhx axrtoaropis, txt4poKocMyroBilx

rvrixpoQonie, aoH4ie A A Aocni4xennn innne4aHcy ra BeKropHr4x ernponninrcea,{ie.



p,na nigeur4eHHr roqnocri arnniprceaHb nph 3HaqHoMy piaHi 3aBaA 3 Br4KophcraHHrM

Mero4y ceneKThBHoro ni4crreHHfl 3apflAy pospo6.neHo s6y4oeaHy er,rnniproBanbHy

chcreMy AMES Ha 6asi PSoC. Hase4eHo onhc npoqecy crBopeHHn SPICE-nnoryeneit,

npoBeAeHHn ocqhnorpaQi.+roro KoHTponto ra cneKTpanbHoro aHaniay 3a AonoMororc

FFT i RTA-Qinurpia. 3anponouoBaHo MeroA KoMn.neK*roi eepraQixaqiT 4ocai4xeHu,
cnpnMoBa nuil ua nniHinnisar-1irc enaray urynnia, cnorBopeHb ra anaparHhx noxr6ox ua

pe3ynbrarr.

lllocrrafi poa4in po6orr nprcanveHrfi po3rnrAy iHHosar-1ifiHrax nnero4ie

B13HaqeHHR aKycrr4qHhx xapaKTepttcrvr nophcn4x nnarepiarie, 30KpeMa,

poapo6neHo i peanisoBaHo iHaepcHrafi MeroA o6qrcaeHun nrroMoro onopy

noairpnHonny noroKy Ha ocHoei nno4eni Mixi. 3anponoHoBaHo piueuxn 3

yAocKoHa/reHHr na6oparopHoro o6na4HaHHn ra aBroMarhaaqii npoqecis

ernniprcaaHHn is Br4Kopr4craHHRM r4r,rSpoer,rx ceHcopia ra rpaQivnoro cepeAoBhqa

LabVlEW. Ana 6iauu ror{Horo Br3HaqeHHR nr4roMoro onopy noeirpn aBropoM

3anponoHoBaHo i peaniaoBaHo MeroA PLA (nonepe4Huol ninifiHol anpoKo4Mar4iT),

BhKopr4craHHfl RKoro HaAae nnoxnhsicrb yH14KHytu noxvt6oK Ha Hh3bKt4x rxBhAKocrRX

noeirpnnoro noroKy. BeprQixar-1in pe3ynbrarie npoee4eHa unnxonn nopieHflHHfl 3

AaHVMV, orpilMaHilM14 3a AonoMororc innne4aHcHoT rpy6n. Haoe4eno onhc

poapo6neHoro nporpaMHoro saco6y Ann iHaepcHoro po3paxyHKy ra ni46opy

napaMerpie axycrrqHnx nnarepiaris, erxophcraHHfl flKoro ai4xpraae nepcneKTllBr4

AnR ch HTe3y n o Kp hrri e ia sa4a HnMV xa pa KTe p JtcrvKa MV 3 ByKo n o rn h H a H Hfl .

y cboMoMy poa4iai poapo6neHo apxirexrypy ra in$opnnaqiilHi nno4eni

aBToMarheoeaHoT crcreMil 4o6opy aKycn4qHhx nnarepiania, opienroeanol Ha

ni4rprannxy npoeKrHr,rx pir.ueHb y c$epi aKycrr4r{Horo cepeAoBhu4a. [lpe4crae,neHo

MoAynbHy crpyKryp , flKa oxon.nrce ni4crcrennu xnacu$ixar-1ii nnarepianie, 4o6opy
seyxoisoa aqiilnux noxprrrie, oqiHrceaHHn aKycnrqHol nxocri nprmiqeHb 3a MeroAoM

Eepanexa, inrerpar4iro s arnniprcea nbHvlMu iHcrpynneHraMh ra saco6u reneparlii

seirHoiAoKyMeHraqiT. fleraauHo po3rnflHyro MeroAr,rxy no6yAIBV roriqHrx nno4enefi

AaHJ x, crpyKTyp 6araropieHeBilx 6az ganux, nphHr-{vnu RnacrQixaqii aKycrhr{Hhx

nnarepianie ai4noei4no 4o 4irovoro craHAapry ACTy 6 8.2.7-1,83: 2009 <Sy4iaenuni

nnarepiarr. Marepianv ra eupo6n 6y4iaeruHi aayxonorrt Hanbni i aayxoiaonnrlifirii.

KnaoaQixar-1in il saranuFri rexHiqHi BhMorh)) Ta MeroAr,r aBToMarht{Horo 4o6opy
pir.ueHu is Bl4Kop14craHHflM SQL-sanraria i nporpaMHoro KoAy Ha Visual Basic.

3anponouoeaHi piurenHn Maprb Bax,flhBe npaKTrqHe 3HaLreHHfl Ann aBToMarhaaqiT

npoeKryBaHHfl aKycThrrHl4x cepeAoBl414 3 ypaxyBaHHf M HopMaTrBHhx B14Mor,

eQexrrsHocri 4o6opy i iHrerpaqiT e CAD-cepeAoB1,1r{aMh.



V eocun oruy poa4ini npeAcraB.neHo pe3ynbrarr anpo6ar4il poapo6neHux

nnero4ia aKycrht{Horo aHa.niay saxpr,rrhx nphMiu4eHu. Aarop zgiilcnne nopiennnuni
p,ocni4xeHHn eKcnephMeHTanbHo Br43HaqeHhx napannerpie (Hacannnepe,q '.{acy
peaep6epaqiT) ra pe3ynbrarie nno4entoBaHHF B o4creMi CATT-Acoustic. flpaxrrvne
3acrocyBaHHn peaniaoeaHe A n o6'exrie is piaHrnnr apxirexrypHnMu

xapaKTepncrvKaMJ4: chHarorh, LlepKB14, ApaMarhqHoro rearpy, nexr4ifiHoI ay4rropil.

flo4arxr nnicrRru xoniT axrie BnpoBaAXeHHr pesyrurarie po6orra B An
<Har-1ioHa nanuil axa4ennivHril yxpaTHcuxr,ril 4pannarrvHril Tearp inn. MapiT

3aHuxosequxoT> (m. nuaia); e aa6oparopii rexuiqHoT alycruKvl xa$e4pra Mexanixr i

Bi6poaxycrvlr KpaxiacuxoT [ipnrvo-nneranyprifinoi axa4enniT inn. C. Craurqn
(Pecny6nixa flonuqa), y HaBqanbHoMy npor-r,eci Ha xaQe4pi ct4creM

aBroMarh3oBaHoro npo€KTBaHHR HaqioHanbHoro ynieepcrrery <.flueiBcbKa

nonirexHixaD, y 4epx6ro4xerHhx HayKoBo-gocnigaux po6orax MOH Vxpainra (lP
Nq 0121U109618 ra Nq0119U100609).

3nnicrAhcepraL{ifinoT po6orra ei4noei4ae rTrenni, nnerira 3aAaltaM 4ocni4xeHHn.
y erxla4enHi peayrurarie 4ocai4xeHnn npocri4xy€Tbcr neBHa nocni4oenicru,

eranh 4ocni4xeHHn B3aennonoB'fl3ani i sr,rpir.uyroru loxanuHi sa4avi, poas'naaHHn

ARux y cyKynHocri4oseonfl€ AocFrrr nocraB.neuol nnerr 4ocni4xeHHn.
OQoprvrneHHe Ahcepra4ii ra aBropeQepary e rqiaonny ai4noei4atorb Bt4MoraM

<f1opn4xy nphcyAlKeHHfl ra nos6aereHHn HayKoBoro cryneHn AoKropa HayKD,

3arBepAlKeHoro flocraHoeop KMV Nq1197 eigtT nvnHfl2021p., r€r BhMoraM HaKa3y

MOH Vxpalnn aip1-2 ci,{Hn 2017 p. N9 40 (npo 3arBepAXeHHfl Br4Mor4o oQopnn.neHHF

4rcepraqil>.
AeropeQepar i4eHvvH nilza str icrol 3 ocHoBH14Mr no.noxeHHflMt4 p,rcepraqii,

eiH aAeKBarHo ei4o6paxae o6car, annicr, ocHoeHi no.no eHHfl Ta BhcHoBKt4

Ahce pra L{i fi u oi po6orra.

Texcrr 4rceprarqil ra aeropeQepary no4ani y rori.{Flifi nocni4osnocri 3

BhKopr4craHHRM 3aranbHo npniluatol nayxoao-rexHi.{HoT repnninonorii. Ha eci ai4onni

no.nolxeHHF, r.t-1o Br4Kopr4croBytorbcn y po6ori, e ei4noai4Hi nocnnaHHff.

HAyKOBA HOBh3HA OAEp)t(AHhX pE3ynbTATtB

V 4rcepraqifiHifi po6ori HaBeAeHo onhc ni4xo4y 4o poae'n3aHHF axryarunoT

HayKoBo-nprax,na4noT npo6aennr poapo6neHHn nnerop,ia, nno4enefi ra anaparHo-

nporpaMHhx saco6is axycronnerpii, r{o ai4noei4atoru BhMoraM xoHqenqifi
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noBcoAHoro KoMn'torhHry ra iH4ycrpia.nbHoro lHrepHery peveil. flpr qboMy

orphMaHo pflA HayKoBr4x pe3ynbrarie, r4o Matorb nepeBarh Ha4 icHytouvMrl

3anponoHoBaHo MeroA BeKTopHoro innnyrucuo-qacrorHoro 3oHAyBaHHfl

nprnnir4enu, B nKoMy iHQopnnarr,rani curHanv aKycroMerpii orplrMyrcrb u.nflxoM

Qoprvryeannn Ha6opie aexropHo-HanpaBneHilx o4HoqacrorHr4x innnynucia 3ByKoBr4x

Ko,nrBaHb ra ix AereKryBaHHfl xopennqiituurau ra aBToKopennr-1iilnilMr MeroAaMh
qacrorHol cerexqill qo crBoptoe ocHoBh Ann npeAMerHo-opienroBaHoro

npoeKryBaHHfl xonnn'torepHhx o4creM axycronnerpii ei4noei4Ho Ao xoHrlenqiT

noBcroAHoro xonnn' prvHry ;

3anponoHoBaHo MeroA onrrnni:aqiT urvpvHvl 3oHAyroqoro innnynucy,

pealisoeaHrfi 3a xprrepinnnr chrHa.nono[xhpeHHn B cepe4oarr4i, ulo HaAae

nnoxnhsicrb aAanryBarh napaMerph neperBopeHHfl ni4 xoHxperHi axycrh.rHi yMoBr4

4ocri4xeHHn;

- 3anponoHoBaHo Mero4 chHre3y inniraqiilnux curHanie Ha ocHoai SPICE-

MaKpoMo4eaeil nepexi4nrx npoqecie, r4o Aae 3Mory 3acrocoByBarr inniroeaFri

cvrHann A n MauJhHHoro HaBLraHHfl B cr4creMax 4ocri4xenun aKycn4vHhx

napaMerpie npn BhcoKoMy piaHi uryMy;

- 3anponoHoBaHo iHeepcHril nnero4 Bh3HaqeHHR ,oeQiqienria onopy noroKy

noeirpn nophcn4x nnarepianie Ha ocHoai xoeQiqieHrie seyxonoffihHaHHn a 4ianasoFri
r{yrHhx Lracror, no6y4oeannfi na ocHoei nno4eni Mixi, axuil Aae 3Mory nopiaHoaarr

pe3ynbrarr orphMaHi s ra6oparopHoT ycraHoBKh npoAyBaHHFM noroKoM noairpn ra

orphMaHhnnh is innne4aHcHoi rpy6ra 3a paxyHox nopiennnnR rinuxfi oAHoro vucna

onopy noroxoei noeirpn;

- 3anponoHoBaHo MoAerb KoHBepTepa A n aBToMaTr3oBaHoro eKcnopry

reonnerpiT ie SketchUp y CATT-Acoustic 3 aBroMarrqHhM nph3HaqeHHflM xoeQir4ienria

3ByKonorn nHaHHfl, r4o Aae 3Mory sa6esne.ryBarh y3roAXeHicru nnix apxirexrypHrnn i

a KycrHq H hM MoAen loBa H Hfl M;

- ynepue peaniaoeaHo MeroA KoMn.neKcnoi eepraQixaqii aKycrht{Hrx aaco6ia,

axuil no€AHye axanie inQopnnarreFrocri crrnaria, BnnnB uyMv, cnorBopenu, noxr6ox

sranniproeaHHfl ra nxocri xani6pyaaHHfl, r4o Aae 3Mory aa6eaneqyBarh 4ocroeipuicru
po6orr aBToMarh3oBaHhx arnnipneanbHkrx ct4creM

a BTOMaTn3OBa HOrO n pOeKTyBa H Hf ;

TA TexHo,nofr14
,iX

- Ha6ye noAanbuJoro po3Br4TKy MeroA eneKTpo-Ten.noBoi auaroriT ra cnnreay

eneKTpoaKycrhr{Hhx nno4erefi arnniprcaanbHtx neperBopnsavia, qo Ao3Bonne

noeAHyrr4 a o4nifi SPICE-nno4eri cencop n4cKy (P-aoH4) i uar4xocri noroxy (U-soHa)

AnR KoM n.ne KcH o ro MoAen to Ba H HR a rnn i p rc ea nbHtlx rpa xri s;



- Ha 6yB noAan bruoro po3Br4rKy MeroA crpyKrypHo-QyH Kl[ioHan bHoro chHTe3y

a6y4oeanrx chcreM aKycroMerpii na ocHoei ce.neKrrBHoro ni4crneHHn sapn4y ia

3acrocyBaHHrM xopernr-1ifiHoro neperBopeHHfl i xea4parypHoro AereKryBaHHfl B

cepe4oerqi nporpaMoBaHhx o4creM Ha xprcrani, qo Ao3Bonn€ ni4arqyearr
3a BaAocrifi xicru crcreM;

- yAocKoHaneHo MeroA 4o6opy xoeQir-lieHria asyxonor.n hHaHHr aKycn4t{H t4x

nnarepialie 4rn crcreMh Catt-Acoustic, nxuil no.nrrae y 3BoporHoMy ehsFra.{eFrFri

xoeSir-lienris aeyxonor.nrHaHHR qepe3 Qopnnyny Ca6iHa i4ae 3Mory 3a oAHy irepar-1iro

AocnrHyrh ro.{Fricrb Bh3HaqeHHR qacy peeep6epaqii 4o 0,5 c;

- yAocKoHaneHo MeroA Bl43Ha'.reHHF onopy noroxoai nosirpn, axui,t onhcy€

sarexHicru nnix ursr4xicro noeirpnHoro noroKy ra nepenaAoM Tr4cKy, ul.nflxoM

ara6opy 4ianaaoHy AaHhx pnn niniilHoT anpoxoannaqiT Br4Kopr4croByrotl4 Qynxqio
3anelxHocri onopy noairpnnoMy noroKy Ao uJBhAxocri noeirpnHoro noroKy, r4o Aano

3Mory ni4anqrrh ro.{Hicrb ra noBropnaaHicru ernnippBaHb nopiaunuo a paniure

Br4 Ko pr4 cro ByBa H il M n i4xo4onn;

- yAocKoHa.neHo MeroA 4o6opy aKycrr4rrHr4x Marepianie, axui/t AaB 3Mory

Br4KophcroByror{14 iHeepcHrafi MeroA gi6patn roBr4r4Hy ra onip noroKy noeirpn

nophcroro nnarepiany Ann orpilMaHHn Heo6xi4Hr,rx xoeQir-lieHria 3ByKonornhHaHHn B

3aAa HOMy Ara na3oH r qacToT;

- poapo6.neHo inQopnnaqiilHy nno4enb chcreMh aBroMarh3oBanoro 4o6opy
aeyxoiaonnqifiurx nnarepianie, Rxa noeAH 'e 6asy AaHnx, aBroMarhqHy KnachQixar-1iro,

ei,qnoei4nicru 6y4iae.nbHhM HopMaM irr,rny nprnniqeHHfl, r4o Ao3Bonfle ni4arqyearr

nnacura6oeaHicru ra aAanrhaHicru npoeKrHhx piuenu.

HAYKOBE TA NPAKTht{HE 3HAt{EHHfl PE3Y/IbTATIB PO6OTI'1TA NOBHOTAii

BhKnAAv B HAyKOBhX nv6/ilKAqlfx

fl po ee4e n nil aaanis annicry Ah ce pra qiT 4a e n i4cra ey zpo6vtn B HcH o Bo K n po re,

r4o orphMaHi e Arcepraqiilnii'r po6ori nayxoei pe3ynbrarn p 3uvlplotorb HayKoBo-

Mero4onorivny ocHoBy An ni4ent4eHHn eQexrnaHocri rexnonoriil

aBToMarh3oBaHoro npoeKryBaHHfl B rany3nx apxirexrypHoT axycrtlKtt fi axycronnerpii.

flpaxrrvne 3HaqeHHfl orphMaHhx y po6ori peaynuraria aacai4vyrcru

pospo6neHi fi ycniurHo Br4KoprcraHi Ha npaKrrqi saco6v: a^rcpvrnn 4ocni4xeHHfl

aKycn4r{Hl4x aaacrrsocrefi 3aKpHTl4x nprnnir4euu, nxui,t ai4nosi4ae xprrepinnn

npeAMerHo-opienroBaHoro npoeKryBaHHR xomn'rcrepHhx o4creM axycronnerpiT

ai4noei4Ho Ao xoHr4enrliT noaco4Horo xonnn'rcrrnry; MareMarhlrHa MoAenb ra



nporpaMHe 3a6e3neqeHHfl M-Signal A F BcraHoB.fleHHff xapaKTepHhx

saxoHonnipHocreil qacrorHoT cenexr-1iT; anropnrM KoMn,flexcHoI eepr,rQixar4iT npor-1ecie

ra saco6ie 4ocni4xennn aKycrr4r{Hr4x napannerpie nprannirqeHu; nporpaMHe

sa6esneqeHHF onpaqtoBaHHfl eKcnepilMeHTanbHilx AaHhx a na6oparopnoTycraHoBKtl

ernniprcaanxn onopy noeirpnHoMy noroKy noprcrhx Marepiaaie ra innne4ancnoi

ryy6n; iHQopnnar4ifiHe, nporpaMHe ra MeroAhqHe sa6esneqeHHfl ni4crcrennr
aBToMarh3oBaHoro 4o6opy sayxoiaon n1iilnnx nnarepianis; ni4crcrenna oqinxra

aKycn4qHoT nxocri nprnniqeHb MeroAonn SepaHexa.

f'lpaxrrvne BhKopt4craHHfl orphMaHhx peaynurarie Ao3Bo/tn€ 3a paxyHoK

aBroMarhsaqii ra ni4arqeHHfl ro.{Hocri auaniay ni4eru-1rrra eQexrreuicru rexuoaorifi
npo€KryBaHHfl saco6ie aKycroMerpiT fi apxirexrypHoro npoeKryBaHHfl aaxprrrx i

n a n i eaa xp vrvx npnMi r4e H u.

flpaxrrvHa 3HaLtyu-licru pesynurarie AhcepraqifiHoT po6orra ni4reep4xyerbcn
ixHinn BnpoBaAXeHHflM. Peayaurarr 4ocni4xeHHn enpoaa4xeHi B AepxaBHoMy
ni4nprenncrei (Har-4ioHanvnufi axa4ennivHrafi yxpaTucuxrafi ApaMarzqnuit tearp irvr.

MapiT 3aHuxoaequxol> (m. /lueie); a na6oparopil rexniqnoT aKycrt4Kt4 xaQe4pra

Mexanixr i Bi6poarycrvtKu Kpaxiacuxoi [ipHr,rvo-nneraayprifinoT axa4ennii

inn. C. Crau:rqn (Pecny6aixa florur4a), y HaavanbHoMy npoqeci na xaQe,qpi crcrenn

aBToMarh3oBaHoro npoeKryBaHHr HaqioHarbHoro yHieepcrrery <.IlueiBcbKa

norirexniKa), y 4epx6ro4xerHilx HayKoBo-gocni1nux po6orax MOH VxpaTnra (flP

Ne 0121U109618 ra Ne0119U100609).

Hayxoei ra npaKrravHi peaynbrarv ArcepralliilHoT po6oru AocrarHbo noBHo

ahceirreni y 65-rr HayKoBr4x npaqnx a4o6yeava, cepe4 flKttx: 3 nnoHorpaQiT; 4

poa4irn y KoneKrvBHVx nnoHorpa$inx; t7 crarefi y Qaxosrax HayKoBhx BhAaHHflx

VxpaTHra; 22 ny6nixaqiT y BTAaHHRX, nxi npoiu4excoeaHi y HayxoMerphr{Hux 6asax

Scopus ra Web of Science; 12 re3 y nnarepiaaax BceyxpaTncuxrx i nnixnapoAHrx

HayKoBo-n pa Krilr{ H rx xoHQepeH r-1ifi .

3a4exrapoeauuil oco6ncrnil BHecoK aBTopa y cniauHrx ny6nixa4inx

ei4noai4ae tenni, snnicroei AhcepraL{ifiHoT po6orra ra nonoxeHHflM, l4o BhHeceHi na

3axhcT.

oETPyHTOBAHICTb rA AOCTOB|PHtCTb HAyKOBhX nOnOlKEHb, BI,|CHOBK|B I

PEKOMEHAAqti,t

Brxi4u i no.noxeH HF Ahcepra qiil noT po6orra e KopeKrHvtMvl. 3a n pononoea x i y
po6ori ni4xi4, MareMarrvHi nno4eri, nnero4r i anropvrMV pose'naaHHR qacrhHHt4x



3aAaLr npo6neMr 6aayrorbcfl Ha ei4onnrx MeroAax aBToMarh3oBaHoro npo€KTyBaHHfl,

reopiT nouJhpeHHR Ta eaaenno4iT axycrrvn vx KonvBaHb, MareMarrqHoro ra Qiarvxoro
(aHanoroaoro) rvro4e.nloBaHHr, neperBopeHHn crrHaais, reopil eneKTphtrxttx xir ra
cyqacHLix inQopnnar-r,iilnnx rexHonorifi. Orprnnani y po6ori Hayxoei i npaxrnvHi

pe3ynbrarh pe3ynbrart4, spo6neni BrcHoBKr4 i pexonneH4aqiT e AocrarHuoto nnipoto

apryMeHroBaHhMrl, ix 4ocroaipnicru ni4xpinnrc€rbcn cniana4iHHflM reopen4t{Ht4x

pe3ynbrarie s peay.flbraraMh qrc.neHHrx HarypHhx eKcneprnnenrie a 4ocni4xeHHn
a Kycn4 r{ H r4x B.n a crr Bocre fi 3aKpur ux n p ra nn i uqe H u p is H o ro n p h3 H a q e H H fl .

Cai4veu nnnnr o6rpyHroBa Hocri ra 4ocrosi pHocri peayr urari e Ailcepra qi fi noT

po6orr Moxyrb cnvryBarv raKox Txnn ny6nixaqin y BhcoKopefirrHroBhx HayKoBt4x

Qaxoerx BhAaHHnx g rexHiqurx HayK ra anpo6ar-1in y cepe4oerar4i Qaxisr4ia Ha

nnixnapo4nrx i eceyxpaTncbKhx HayKoBo-rexniqnrx xoHQepeHrqinx.

3AyBAHTEHHfl |4OAO nO/rOXEHb Al4CEpTALtrT TA Al4CKvCrilHr nhrAHHfl

t. 3aHa4ro ru14poKo cQopnnynuoBaHa Mera 4ocni4xeHnn AhcepraL{iilHoi
po6orr. Bona oxon.rrto€ Aoo4Tb rxhpoKe Ko.no 3aBAaHb, qacrhHa 3 rKhx Eazeu\ail

ai4Hocrrucn Ao cynnixHrx 3 o4creMaMh aBroMarhaaqiT npo€KryBa.nbHhx po6ir

cneqialuHocreil. 3oxpenna, nepua iT qacrhHa <fli4arar4eHHr e$exrneHocri

Qynxr-lionyBaHHfl ... KoMn'lorepHHX o4creM 4ocni4xeHHF aKycrvlqHtlx eracrrsocrefi

nprnnir4euu> 6iruuroo nniporo ai4noei4ae rexHo.norinnn xepyBaHHF rexHiqsnnnr qu

opraHiaar-t,ifino-rexHiqHrnnr c6'extatrtv, a He chcreMaM qn rexHororinnn

a BroMarraa 4ii Txn uoro n po€KryBa H Hfl .

2. V nepuorvry poa4iai po6orh HaBeAeHo Aoo4Tu ctncnui,r fi yaaranunenv'ri,r

(o6cnronn nvwe 17 cropiHox) ornn4 nnero4ia, nno4enefi i nporpannHhx saco6ie, nxi

B14Kop14croByrorbcn AnA 4ocni4xeHHn aKycn4qHhx eaacrheocrefi pisnopi4nrax

o6'exrie (6esnirornrax nftantuux anaparie, cnyxoBr4x anaparie, ernniprceaHun

ruBr4AKocri sayxy ni4 eo4oro roqo), 6es aHani3y cryneHn Tx npra4aruocri pltn aaanizy

aKycrt4qHhx sracrheocrefi 3aKpLlThx npranniqeHu ra noxasHilxie ix to.tttocti,

Ha4i il uocri, exononni,.{ Hocri Tor4o.

3. Ha noqarKy Apyroro poaginy po6orra 4or-qiruHo 6yno 6 HaBecrh cxeMy

AeKoMnosrar-1iT i crcrennonorivuy MoAenb po:a'nsyaanol npo6 neMV, nxa 6 Ao3Bonvna

ai4o6paar,rrh B3aeMo3e'R3xh Bcboro KoMn.neKcy if aa4av aa axip,Hznnra i ataxiAHVMV

AaHVMIA, Br43Haqaru BnMorn Ao rovHocri ix poae'nsauun, Qopnn noAaHHr curnanie,

innri llHHvtttl i4 o6nnexeHHn, qo e Heo6xi4nrnn nph crBopeHHi qiricnoi

inQoprvra r-1ifi Hoi rexHo.noriT n poexryBa H Hn.
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4. Brxo4nur 3 Ha3BLt cneqianunocri, aa RKoto 3axhqa€Tbcn Ahceprar4ifiua

po6ora, 4or-qiauHo 6yno 6 poapo6rarn qv HaBecrn Bt4Kopt4craHy norivHy cxeMy

chcreMHoro npo€KryBaHHr (qr o,lcreMHoi onrrannisaqil), qo nph3HaqeHa A A

orp%MaHHn eQexrrBHhx piueuu 3aAar{ a 4ocni4xeHHn il noninueHHfl aKycrl,lvHhx

eracrheocrefi nprnniqeHu, nxi poss'nayrcrucR y npoqeci AhcepTaqifiuoro

4ocni4xeHun.
5. ,Qor-linuno 6yno 6 HaBecrh 6inuu ,{irxi QoprvrynroBaHHr poae'nayeaHilx

3aAalt, 3aAatoqh exi4ni 4ani, noKa3HhKr4 nxocti, r4inuoai QyHxr4iT ra ei4noei4ui

o6nnexeunn. flx nprxnaA, noAaHHR .nhue Qyuxtqii onrrnnigaqil 4an Bil3HaqeHHF

xonnnponnicy nnix npocropoBoro i qacrornoto ce.neKrrBHicrp y eurnngi (2.1) €

HeAocrarninn 4nn KopeKrHoro poas'n3aHHF l-1iei aa4avi.

6. Bi4onno, qo rovuicrb pe3ynuraria eKcnephMeHTa.nbHtlx 4ocni4xeHb, flKi

npoBoAhn vcb y po6ori, 6araro y qoMy 3a.nexhrb ei4 nxocri ix nnanyBaHHr. V po6ori

HeAocrarHbo noBHo po3rnnHyro nhraHHn nnaHyBaHHr eKcnephMentie, 30KpeMa, He

sHaiawnu AocrarHboro ei4o6paxeHHr nilTaHHfl: Bh3HaqeHHn nnicqu Hafixpauloro

poannig-1ennn saco6ie srnnipneaHu y nprnniqeHHflx, BpaxyBaHHfl BnnhBy

HanoeFteHocri nprnniu-1eHu c.nyxaqaMh, TeMneparypt4 i aororocri noairpn Ha

a xycrrv n i xa pa Kre p AcrvKV 4ocn i4xyBa H hx n p r nni qe n u.

7. 3ayeaxeHun qoAo BhKnaAeHnn annicry ra oQopnnneHHr AhcepraqiT: no

reKcry po6orr HaBeAeHo 378 pucyuxie, nepeBaxHy 6inuuicrb 3 rKl4x MoxHa 6yno

He HaBoAnrra (QparMeHrr xo4ia nporpaM, inrepQeiloa KoprcryBaqa rol4o), a6o

noAaBuh y3aranbHeanfi ont4c no4aHrax Ha Hhx pe3ynbrarie; ue 3Baxaloqh Ha Ha3By

ni4poa4iny 4.I <nocraHoeKa 3aAaq)), B/ra'cHe nocraHoBoK 3aAaq B HboMy He

HaBeAeHo; HeAocrarHbo inQopnnarvBHaMr 6es onhcy no3Ha'.leHb BhrnnAalorb

anrophrM14 iHeepcHoro Mero4y Bh3HalreHHR onopy noroKy nosirpn (c.262);

asron arn.tFtoT xractaQixaqil nnarepianie (c. 298); no reKcry npr,rcyrrri 4enxi

nyH Krya qifi ni ueroq Hocri.

Haae4eHi 3ayBaxeHnn s qinonny He 3Hrxytorb nayxoeoi ra npaKrnvuol t-linnocri

Bil KoHa Horo Ailcepra r-1iil Horo 4ocn i4xen Hn.

3ArAnbH Vlvt BVICHOBOK

Heeeaxarcqh Ha 3a3HaqeHi ue.qonixvlt Atlceprarliilna po6ora Menuunxa M. P.

<Mo4eli, MeroAt4 ra saco6il 4ocni4xeHHfl Ta noKpaqeHHF aKycrvlgHnx aracrHeocrefi

3aKpHThx nprnniuqeHb)) € 3aBepueHhM HayKoBt4M Aocni4xenunnn, B tlKoMy orpl4MaHo

noai reoperrqui i npaxrrvui peaylurarv,lqo y cyKynHocri e cyrreevMV AnA po3Bl4rKy
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MeroAonoriT aeron arraaar4ii npoeKryBanbHhx po6ir B rany3nx apxirexrypnoT axycrvlnu

fi axycronnerpil. BoHr,r ei4noei4aroru Qoprvryni ra HanpnMKann 4ocai4xeHb, 3oKpeMa,

3a nyHKTaMil <Aaroprrnniaar-1in 3aBAaHb npoeKryBaHHfl, npo6nennHa a4anraqin

CAnP)), <MarennarrqHe Mo4enrcBaHHn il ananiz rexHi.{r-r4x o6'exria y CAI'IP, 3oKpeMa

MeroAl4 i,qenrr,rQixaqii o6'exria, 4exonnnoarqin ra MaKpoMoAenloBaHHfl, rrrcerbHo-

aHarirh.{Fri nnero4r ananiay o6'exrie Ha nnixpo- ra nnaxpopiennx, MoAentoBaHHfl

loriqHrx i QyHxllioHa.nbHhx cxeM ALrcKperHhx nphcrpoler>, <CilHres onncie rexHi,{xr4x

o6'exrie y CAnP, 3oKpeMa: MeroAh crpyKrypHoro aHanisy ra napaMerplt.{HoT

onrhnnisaqii, nnero4h o4HTe3y rexniqxrx poae'naaHb, KoMnoHyBaHHn ra poamiqeHHF

crpyKrypHilx e.neMeHrie, rpacyBaHHn xonnynixa4iirt, cut-tteg aori.rFil4x cxeM)), <<llaxetr

npilKnaAHLlx nporpaM aBToMarr43oBaHoro npoeKTyBaHHfl), <Crcrennr ni4rprnnxr

nprafiunrrn npoeKTHrx pir.ueHu, eKcneprHi crcrennh e CAnP)) nacnopra cneqiaruuocri

05 .I3.12 - ch cre M n a BToMarraaa r-qiT n poe KryBa.fl b H r4x po 6 ir.

Bsaxarc, qo 3a o6cnronn 4ocni4xeHb, aKryaruHicrro, HayKoBoto Hoehsnolo i

npaKThr{Hl4M 3HaqeHHRM orpilMaHhx pesynurarie, ix BnpoBaAXeHHflM Ta

ony6nixyeaHHrM ArcepraL{ifiHa po6ora ei,qnoei4ae arnnoraM vHHVx HopMarrBHLlx

p,oxynneurie, y roMy \ncni nyHKraM 6,7,8 i9 <f1opn4xy nphcyAlKeHHr ra

nos6a eneH Hn HayKoBoro cryneHF AoKTopa HayK)), 3arBepAXeHoro flocra Hoaoto KMV

N91197 eigtT nAnHfl 202L p., a iT aBrop, Menunrx Muxailno PonnaHoavq,3acnyroBye

Ha nphcyAxeHHn fiorvry HayKoBoro cryneHn AoKTopa rexHiqHrx HayK 3a

cne qian un iclo 05. 1 3.12 - crcreM h a BroMan4sa r-r,iT n poe KryBa.n bH ilx po6ir.

OQiqifinril onoueHr,

Seaxopoeailnui,r B. B.

n poQecop xaQe4pn chcreMorexH ixr
Xa pxiscuxoro naqioHanbHoro

yn i aepcrrery pa,qioeaexrpon ixr,

AoKrop rexniqnrx HayK,

npoQecop

<Ili4nrc Eeaxopoeafinoro B. B. sacei4.lyo>.

Ipopexrop 3 HayKoeoT po6orr'

Xa pxi acuxoro na qio Ha.n bHor

yx ieepcrrery pa4ioe.neK

AoKTop rexniqnrx HayK, n

-
* &ozozrt91 

-
2 xeirFrn 2025 p.
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