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oSiqifinoro
Bixroponuua

B'AryK

oroHeHra rlpo 4zcepraqifiuy po6ory IsoHiHa Inasa

Ha reMy: <MeroAn ra saco6u sa6egne'IeHHt HaABucoroi

pos4inrnoi gAarnocri :o6paNenr $nyxryaqifinoro $yurqieto
inreHclznnocri>>, IIoAaHy Ha :.4o6ygx HayKoBoro cTyIIeHf KaHAI'IAaTa

rexni.rHr,rx HayK 3A Cneqialrsicrro 05.13.23 clIcTeM?I Ta gaco6u

nryqHoro iurenentY

r ArcryalnHicrs reMrr lucepraqii
OAnr.rnr is nafiBaNlzniruux noxasHl,IKis 6ararrox iurenexryarlbHl4x cl4creM

rexniqnoro 3opy e srcicrr orprrMyBalroi iH$oprvraqii. I{e crocyerbct cucreM AJIfl

6ara6ox upr.rKJraAHlrx r€rrry3efi, soxpeMa Al{craHrlifinoro 3oHAyBaHHt, MeALIrIkrHvr,

sificrronoi cupanra rorrlo. Orurieio 3 ocHoBHI,IX xapaKTepllcruK srocri so6paxenur

flBJrflerbcfl fioro pos.qingra s.{aruicru, flKa xapaKTeprasye pineHb Aeranrnocri a6o

in$oprraarzsHocri so6paxeHnr.
(Disu.rHrft rpoqec $opuynauna qra$ponoro ro6paNennr 3oKpeMa rIpI4

AucranqifiHolvry to"4y"u"ni cyupoBoAxyerbc{ IIpI4poAHoIo BTparolo upocroponoi

pos4inrHoi s,qaruocri, {Ka BuKJrrlKaHa qacrorHo-IuyMoBI{MLI cnorBopeHHtMLI Iqo

Br{HlrKarorr nnacliAor lii arlloc$epr4, orrrrrrrHoi cucreull, KoAepoM crI{cHeHH{ ToIIIo.

OoprvryraHHa :o6paNeHr y iuurnx nplIKnaAHI{x rarly3f,x rex xapaKTepla3yerbat

ueBHuMr4 BTparaMrr ra o6rraeNeHnflMr4, IrIo BlJII,IBarorb na qricrr orpuMaHoro 3pa3Ka.

Meroro rpa.4uuift Hrrx MeroAie eiftroBJIeHHfl :o6paNenns e fi oro peKoHcrpYrcqis

npu :6epeNenni posnaipin. MeroAu sa6esne.reHHr HaABucoxoi pos4innHoi sAarHocri

ttpuqtto"u 3a iHurorc cxeMoro BoHr{ siAHonrrcrcru so6paNenru 3 Bl'lcoKoro

posginrHicrn rrrJrrxoM s6i6rueHHg qacrorll AI4cKperI,IsaIIii Ha ocHoei o6po6r<u

ol"o.o sxiAHoro so6paxeuHfl.qvHaSopy nxiAnux so6paxeub 3 HI{3bKoro pos4ilbHoro

s4aTHicfio. 3acrocyBaHHt III4X MeToAin Aae 3Mory g6inrruurn pos4inruy

nuxi.4uux so6paxeub B?IlUe pinHx, ulo ga6egueqyeTbcfl posuiporra AaTTII{Ka

peecrpauii
3a,qa.Ia ga6egueqenns Ha4nucoroi pos4inlnoi sAarHocri

II.fl re1vla e BaXJII{BoIO, oCrilmu fi posnox:auHs sa6egne'rye uiuiMl3all[o

3arpar Ha yAocKoHtlleHHfl npucrpoin peecrpaqii so6paNeHb, a y BZTIaAKy

3AaTHlCTb

rrpLlcTporo

SiuaHconux
o6ueNeHux

so6paNeHu

ycKJraAHroerbcfl y Br4rraAKy icnynannr $nyxryaqifi syuxqii ila nxi4novry (o4uovry uu

Aexilrrcox) spasry. y rlboMy BrrrraAKy 3acrocyBaHH-fl iuryrounx ueroAin

cyrrpoBoAxyerbcfl rrorBoro Ha nuxi4nHx 3o6paxeHHflx uiAnraulenoi pos4inruoi

sAarHocri uyrrain, sualin, e$exry cryninvacrocri. Ife upu:noAl{Tb Ao 3MeHIueHHt

eSemunuocri uo.{albluoro irneriexrya[bHofo
3aAarrax - yHeMox{JII4BJIroe uefi ananis.

anarisy ro6paNennx, a B AetKIax

3 oua4y Ha IIe, BBaxaro, xro Al4cepraull4Ha po6ora IsoHiHa I.B. nPncBflrleHa

HOBI4X METO.IIBarryanruifi reui yAocKoHaJreHH{ icnyrouutx ra po:po6nenni HoBI4x rr4eroAis

sa6esue.re""" 
"uA""coxoi 

po:4imuoi sAarHocri so6paNeHb 3 Snyxryauirvrra $ynruii.



MOXJTT4BOCTefi rIHX npLrCTpOiB, AO3BOJr.f,e OTpr4MaTr4 {KiCHe 3O6paXeHHfl IiABI,IUIeHOI

po3AiJrbHoi sAarH o cri Ans rIoAuLrIbIIroi o 6p o6 ru.
3e'nsorc po6omu i uayrcoeuuu npozpa"I4arvtu ma meMeJvru,,{rEcepraqifina po6ora

Br.rKoHaHa Ha xa$eapi iuQopvraqiftsr.rx rexnororifi nH4anun.roi cnpaBu

HaqionanbHoro yninepcurery "JllniBcbKa uorirexniKa" B paMKax rIJIaHoBI4x po6ir ra
Hr43Kr{ AepXOroAXeTHr4X TeM.

) Cryninr o6rpyuroeauocri HayKoBtIx noJro)KeHb, nucnonrcie ra
p eKo MeHAarIifi , cQ op vry.nboBa HLIx B AIr cepra IIifi Hifi po6ori

Hayxoni rroJroxeHH{, Br,rcHoBxrz i perovrenlaqii ArlceprallifiHoi po6orz IsoHiHa

Inaua Bixroponu.ra AocrarHbo o6rpynronani KopeKTHI4M BI4KopI4craHH.aM

MareMarr4rrHoro a\apury, ui4rcpiuneHi ycuiruuoro peanisaqiero [porpaMHl4x ra
a[aparHkrx saco6in, xxi galorb 3Mory sAiftcHroearll trpoqec sa6esuerleHH.fl Haguacoxoi
po3AubHor 3AarHocrl 3oopaxeHb po:po6neHr4Mr4 MeroAaMI4, e$exrHBHI4M

rpaKTr{qHHM BnpoBaAXeHH.rrM pesymrarin Ar4ceprallifiuerx AocniANeur, flKe

rrpoAeMoHcrpyBaJro s6irauH.[ Teoperr,rqnux Aocri.qxeHb 3 pearIbHI4MI{ pe3yJlbrurav'n.
Hayr<oni rroJroxreHH.fl, Br4cHoBKr4 ra peKoMeHAaqii, c$opMynboBaHi n Aracepraqii,

loriqHo Br{rrJrr4Barorr is pe3ynbrarin, orpnualLrx 3a AonoMororc .Iirxux elaKna4oK i
KopeKTHr4M BlrKopr4craHH-rrM reopii nip, unoNI4H Ta oreparopin, SynxqioHalrnoro
analisy, niHifinoi alre6pu, reopii reHerr4rrHr4x amoprzruin, uefipoHHIax Mepex,

MeroAis o6po6xn qu$ponrax so6paxeur, o6'exruo-opieuronaHoro uporpaMyBaHHrl

Arrs uporpaiusoi peanisaqii po:po6neHr4x MeroAie ra o6po6xu pesynrrarin.

3. Oqinxa svricry ALIcepraIIifiHoi podortl
[ucepraqifina po6ora cKJraAaerbcfl si ncryny, qorl4pbox pos4inin, nucHonKia,

cur.rcKy BlrKopr4craHr4x AXepeJr ra 5-ra AoAarr<in. Po6ora uicrHrv ll4 cropiHotc

ocHoBHoro reKcry, 36 pucyuxie ra 4 ra6twJi. Cuucox BLIKopI4craHI4x nireparypurax

AXepeJr uicrurn 1 66 HafiIraeHyBaHb.

V ncryni o6rpyuroBaHa aKTyanbHicm reuarnKl4, BLI3HarreHo o6'err ra npeAMer

4ocli4Neur, c$oprr,rynrosaHi Mera i sa.qa.ri gocri4NenHx, BI43HaqeHa HayKoBa

HOBr43Ha ra npaKTr.rrrHa rliHnicrt oAepxaHr{x pesynbrarin, a TaKox HaBeAeHo

ni4ouocri npo aupo6aqiro ra crpyKTypy po6oru.
ITepu,tuil posdin ducepmaolitiuoeo docnidcrceHHn npucB{qeHo oruI.a,qy cyqacHux

ueroAin sa6esue.{euus HaABr,rcoKoi pos4inruoi :4aruocri :o6paNeul. y HboMy

o[r4caHo 3ararrbHy xapaKTeprrcrr4xy sa.qaui, po3ultHyro ABa KJIacI4 NleroAie

sa6esue.reHHs naAsracoxoi pos4inrHoi sAarHocri 3o6paNceHb (onrrauunfi i
reoMerpr4uuufi), ua4ileuo ocnosHi HeAolixn anaparHl{x ni4xoAie qoAo iT

posn'.asauns. Ha ocHosi r.Iboro apryMeHToBaHo Heo6xi4nicrr po:nurKy reoMerpuqHux
rraero4in, gAificHeno ix rnacrzsixarlirc 3 BLIKopI,IcraHHf,M HafiHoeirul{x MeroAie ii
posn'tsaHu.s. Posrr.rrHyro ABa ocHonui uacu reoMerpl4qHlzx Ir,lero.qin ga6egueqeHH.s

HaABr4coKoi pos,4ilrHoi sAaruocri :o6paNeHb upocroponoi o6nacri npra o6po6ui
oAHoro so6paNenlfl, B;aflBrreHo ocHoBHi neAoniKn MeroAin na ocHoni peKoHcrpyrqii



Ta oco6irr4Bocri po6orra naeroAin na ocHosi MarrrlrHHoro HaBrIaHns. 3lificHeHo anaris

incrpyrr,renrapiro, ulo BlrKopr4croByerbcfl MeroAaMI4 ocraHHnoi rpyuvr anfl' peani:aqii

lporleAyp HaBqaHH.f,, oKpecJreHo MoxJrnsocri 3acrocyBaHna uiparr,riA oco6nunoctefio

aonip.rnx Mepex( Ta nefiponuux Mepex Nrfl, posn'xsauHx nocrasreHoi saAaqi.

AocnilxeHo ra npoaHali3oBaHo BrrJrr4B 3aJlexHocri posnripy HaBqarlbHoi nu6ipxu ua

pe3yJrbrarn po6oru MeroAy nepe4r4cKperusaqii so6paxenb Ha ocHoei roHeoffoqifiuoT

nefipoHnoi rraepeNi. 3AificHeHo ornflA ra oKpecneHo ocHoei neAoliru NreroAie

qacrorHoi o6lacri uloAo pou'tsaHH.rr ilocrasreHoi saAaqi. IIia 'Iac nireparypHoro

ornflAy MeroAis ga6esue.reHHx Ha4nw coroi pos4inrnoi sAarHocri so6paNeur

,rpo.ttposoi o6nacri, xri 4na o6po6xu euKopl4croBylotr Ha6ip eo6paxeHr oAniei

atl.r" slificHeHo uopinn snr:nuir, Ta KpLITI4.rHIafi analis nafi6inrur [ouyJlf,pHl4x Ha

croro4ui npeAcraB""*, qiei rpytrr4. Ha ocroni BI{IIIeorII4caHoro sAificHeHo

QopvrynroBaHHtr aKTyaIIbHHX Ha croro.4ni 3aAarl AocliAxenns y qacruui

yAocKoHarreHHr icuyrounx ra pospo6Ku HoBrrx vreroAin sa6esneqeHHt HaABucottoi

pos4inrrroi gAarHocri so6paNeul'
Marepian po:4iny nncniueHo noBHo' o.{HaK y po3Aul npl4ayTHl HaAJII'IIuKoBI

orucu. Hanprarcna4,3a6araro yBarr4 npugineno aHanisy ueroAin qacrorHoi o6nacri sr<i

Ayxe pigKo BrrKoprlcroByrorbcfl upra o6po6qi peamnrax qra$poBl{x so6paxeur. B

qinouy aBrop uponin rpyHronuufi cucreunnfi asanig upe.qlternoi ranysi.

O6rpyHryBaHH{ arryalrHocri nrapiruynauoi Hayxonoi saAa'Ii BI4KoHaHo aBropoM

AOCr4Tb peTelbHo ra Bceolr{Ho.

,[pyeuu posdin ducepmaqii' rpl4cBtqeHo porpo6leuuro uetoAolorii

rrepeAr{cKperusarlii so6paxeub Ha ocHoni uauuuHoro HaBqaHHt 3 BrIKopI4craHHflM

nefiponnux Mepex rvro.{eni reoMerpl'Ir{Hl'1x reperBopeHb (HM M|II)' Y pos4ini

orrr4caHo 3araJlbHe $oplrynroBaHHt saAa'Ii nepeAl4cKperusaqii so6paxeur,

anropr{rMi.ny peanisarllro uero4ie (rrc s6inuueHHfl rax i 3MeHIrreHHr pos4inlnoi

sAarHocri) ii posn'rcaHH{. orcpirrr qbofo aBrop orll4cye iurylo'ry npolleAypy HaBqaHHfl

HM MflI An{ Br,rnaAry po:n'r3aHH.f, o6ox 3a1a.u, nasnnicrr sr<oi caue y qboNry

pos4ini, Ha Moro AyMKy e He AoperrHoro. Anropou gAificueno AocniAxeHHfl BrInI{By

po:mipy Speftrr,ry Ha sKicru so6paNeub riABl4rleuoi po:,qinrnoi gAarnocri, 3oKpeMa Ha

ocHoei 4 uoxasHlaxie srocri. flponegeuo pflA eKcnepllMeHrie IIIoAo

nepeAl{cKperusallii :o6paNeur B 2, 3 ra 4 p?fj]/^. floAauo peKoMeHAaqii uto.Uo

npaKrr4rrHoro BrKopr4cranHfl MeroAy y pa3i neo6xiAnocri sAificHeHus npoqecy

nepeAr{cKperr,rsarlii s xoe$iqieHrorvr 6inrurravr 3a 4. llpu AocniANenui cryrleHt

"ani"ifi"ocri 
cuuaurr4rrHr4x gn'qgxin lliN HefipoHaMu, aBTopoM flK Teoperl4rlHo rar i ua

ocuoni eKcrrepr4MeHT€rrrbHr4x pe3ynbrarin o6rpyHToBaHo nu6ip niHifinoro 3HarIeHH.fl

cuuancin upra po6ori rraeroAy i6inrtu.nHr pos4inlnoi sAarnocri Ha ocuoni HM M|II.
Oxpiu q"oio y posaili onlrcaHo anropr{rMivHy peanisauirc ra rIpI4KJIa4 porpo6leHoi

aBropoM [poqe,qypn orpr{MaHHr MaTpr4rrHoro oileparopa xoesiqienrin Bar

cr{HarrruqHr,rx 3B'fl3r<is s Hae.reHoi HM Mf|I s 6arau]vla BI{xoAaMra. BuxopkrcraHHfl

rlboro orreparopa g6inrurye ruBr4AnoAilo rpoqecy nepeAlrcKpernsallii so6paxeur.

3lifiqreno^nopinHrHHr pesyntrarin po6oru pospo6neHoro MeroAy s6imrueHHs



po3AilbHoi 3AarHocri so6paNeHb 3 Br4KopllcraHHf,nr HM MflI3 pe3ynbraraMihrpo6orra

ru icuyrouutvt MeToAoM, nafirpaquru y cBoeMy rnaci MeToAoM Ha ourosi

KoHBoJrroqifiuoi uefiponuoi rvrepeNi. Anroporvr B uoeHift rvripi upoallanisoBaHo

pe3ynbTaTu TaKoro uopinurnnx, noAaHo neAolixpt Ta ocuonni nepeBall'l

po:po6neHoro H'rM MeToAy, sri csiA.{arr IIpI4 MoNnusic* fioro npaKTl4qHoro

BLrKopr{cT a11g. -flr BI4AH9 3 IIpoBeAeHoro AocniAxeuus IUoAo nicnro6po6xu

rrepeAr,lcKperl43oBaHoro 3o6paxegHfl , 3acTocyBaHur ueAiauHolo Qilrrpy IloKpalqye

"*irr" 
nnxi,4Hlrx so6paxenr griAno cuieniAHolueHH-a uixonoro cllrHttJly Ao IrryMy.

flpore pe3ynbTaTll IIboIo eKcIIepHMeHTy Bl4cBirneno He AocTaTHbo IIoBHo'^ B qinovry, Marepi€Lr pos4iny nurua,qenzfi crpyKrypoBaHo, noriutto,

cyllpoBoAxyerbcs pf,Aolvt ra6nuqr, przcyurin, Ha6TIHHX npHrna4in' Porpo6nena

*atoAonoria nepe,4[cKperrr3arlii so6pa]KeHb Ha ocHoBi Ir,laurusuoro HaBlIaHHfl Mae

HayKoBy rlinnicrr. Oxpirnr rlboro aBrop Aocl4rb rIoBHo o6rpynrynan repeBarl4

pospo6lreHofo MeroAy g6ilrureuus po3AinbHoi sAarHocri 3o6paxeHb flK 3

Br,rKopLIcTaHHf,M IuTyqHoi nefipouuoi rvrepexi uoAeli rcoMeTpurIHI4X IIepeTBopeHb Ha

craAii 3acrocyBaHHfl, TaK i 6es Hei - 3 BI4KopI{craHHtM orpllMaHoro MarplMHoro

o[ep arop a roe $ iqieHrin B ar cI4H arITI4rIHI4x ge'.sgrin'

Tpemiit posdin ducepmar4iuuot po1omu npl4cBflqeHo po3po6leHns MeroAiB

naAeracoroi po:,qinrHoi sAarHocri y BI4naAKy oAHofo Ta ABox 3o6paxeHb 3

$nyrryaUixnara 6ynxUii. AsropoM ro6yAoBaHo Aei gaAaqi - y Bl{na4xy o6po6ru

oAHoro ra ,qBox- 3o6paxeHb ra onlrcaHo arropuruiuny peanisaqiro ueroAin ix

posn'rsaHnx. MeroA 3a6e3[e'IeHHr ua4nucoxoi po3AiJlbHoi sAarHocri 3

Br4KopncTaHHtM oAHoro so6paxeuux Ha ocuoni nceBAoo6epTaHHt MaTpI4tIHoro

oueparopa crrMerpgrrHrrx uip r<ounepreuuii nepe46auae Heo6xiAllicrr po:n'xst<y paIV

3aAarr. ,{nx qroro, aBTopoM orrucaHo cnoci6 [o6y,qoBl4 orleparopa crIMerpI4r{HI4x Mlp

nounepreuqii, porpo6n.tto MeToAI4Ky 3acTocyBaHHfl nceBAoo6epTaHHt

Mypa--IleHpoy3a eiArosiffioi rraarpuqi Naip noAi6nocrefi Als Brl3HaqeHua ner<ropin

o3HaK, IIIO BI,IKopI{cToByBaTu*ytut" n ycix pospo6neHl{X MeToAax' Ouuc nepruoro i
ycix nacryrrHr/rx rueroAis roAaHo y nrrfopr..rTrr,riqnift $opvri - I;-l.fl'3prlHocri po:yuiunx.

bxpivr posn'rsxy qinronoi sa4avi, aBropoM pospo6leHo MeroAoloriro 3MeHIITeHH'fl

pos4ininoi saargocri so6paNeHb y Br4raAKy orpallroBaHHf, oAHoro ro6paNeHHt.

F.ryrrrtut, pospo6neto.b Mero,.y nopieurcn urur;fl 3 pe3yJlbrura6u po6orl4

6iry6ivnoi iuiepnonsqii, Anropou sAiftcneHo AeraJrbHr4fi auanis po6orl4 MeroAy npl4

pisnux roe$iqieHrax 3MeHIIIeHHf,. Cnil niAuiruru rqo qefi aualig lpyHryBaBcfl He

Jrr4rrre Ha 3HarreHHf,x cuisniAHorueHHt nironoro cllrHztrly Ao Irrylvry, & fr rpagienry

rlboro rroKa3Hr4K&, rrdo, y cBoro qepry, ga6esnequrto rorlHilue sI'IAireHH{ TpeHAin. llpu

onuci iHurux MeroAis - Ha ocHosi o6po6xu ABox so6paNeub aBTopoM OIIHCaHO

nporreAypr4 no6yAonz oreparopa graeepreuqifi ra arperarHoro oreparopa

ar".pr."qifi. OcrciJrbKr{ MeroAonoiis sa6esneqeHH{ HaABI{coKoi posginlHoi gAaTrocri

so6paxeur gri.qllo qLIX MeTo4in nepe46a\ae BI4KopI4cTat*fl' onepaqii KpocI4HroBePY'

aBropoM 3anporloHoBaHo aBroMarl{3yBarll IIIS npoqeAypy. .{nx qroro po3po6JleHo



MeroA aBToMarr4rrHoro Br46opy 3Har{eHHf, xoe$iqieura onepallii rpocullroBepy Ha

ocuoni uo6y,4onaHoi excrpeuamuoi gaAaqi Ta rpnrepianrHoi o3HaKI4' sKa

rpyHryerbc.r Ha roHruuyyrui rurip uoAi6socri. B upoqeci eKcrIepHMeHrarIbHLIX

AocniaxeHb npoaHarigosauo galeNsicru onrulrigaqiftuoro rpurepiro ni.{ sna'renl

roeSiqienra Kpocr{HroBepy Anr nepeAucKperl43allii so6paxeHb aa pisnuul4 MeroAaMI{.

flpore, 11pu posn'a:anui onrnMisarliftnoi saAaqi aBToMarurlHoro BI'I3HatIeHHf,

roe$iqieHra KpoclrHroBepy po3rnrAaBcf, JIt4IIre BrrrIaAoK, KOJII4 posn'xsor< MaB

xapaKTep rea.4paruuHoi Synxqii i crporo BII3HaTIeHLIM eAHHI4M MaKOLIM€IrIbHI{M

,"uta"""n i se npoaHari:oBaHo Br4[aAKy, KoJII4 posn'rsrie 6yae 6inrue oAHoro.

V pos4ini sAificHeHo uopinnaHHa ycix 4 pospo6leHux nleroAie ga6egue'IeHHs

HaABr,rcoKoi po:ainrnoi gAarnocri so6paxenr. HaAano [paKTI{tIHi nopa4I't uoAo

suna,qrde y f,Kr,rx Aorlinrno 3acrocoByearu roft .Iu iH[rzfi MeroA. OAuax aBTop

HeAocrarHbo yBar1r upn,4inun nopinuruHro po3po6nenux NaeroAis ii : iuryroquMLt.

llpncyryi TaKox i uaAlvurxoni onuor4, HarIpI4KJIaA, sa6araro yBarl4 upu.4ilrerrcx

rporle4ypi niAonaoro MeroAy n cenAoo 6epraHHfl Mypa-lleHpoy3a.

V uemeepmo^4y posdini orrucaHo pospo6leHy aBropoM rlporpaMHy peanisaqiro

rr.rero,{is HaABLrcoKoi po:4inrHoi sAarHocri so6pa)KeHb. Bona BKr}oqa€ yci pospo6neHi

y po6ori MeroAI4 i yrnoproe e,4I4Hy CIIcreMy, u1o rpyHTyerbcfl Ha IIpI4HIII4rax

o6iant"o.o-opieuroBaHoro [porpaMyBaHHfl, 6araronoroxoeocri ta,quuarui'rrrorr'ry

yupanniuni pecypcarrau, 3aralrHy crpyKrypy cauoi cI4cTeMI4 noAaHo y nurur,4i

giu.pup uareri3. He Ar4Bryrr[cb Ha re, IrIo oru4c rIpI4KJIaAHI4x Synxqiouanin
,rpo.pur"oro piruenns N{icu,rrb AetKy iu$opnraqiro npo KoMIIoHeHTI4 cucreuu' i:
garanrnoi crpyKTypr4 cr{creMr4 He goncirrl sposyvrino npl,I3HaqeuHs fioro oKpeMI4x

qacruH. Tyr anropy cnil 6yno Aeralruirue oIIIacarI{ KoxeH orcpeuufi KoMrIoHeHT.

Orpill nporpaunoi peani:aqii, y qerBeproMy pos4ini sAificHeHo onl4c

pospo6neur,rx [ap€L[eJrbHr{x anfoplrrMis ra cI{HTe3oBaHI4x crpyKTyp o4uonuvtipHoro

tu t"o""nripnoro ue4iaHuux $inrrpin, sr<i opieuronani Ha HBlC-pealisallirc.

llpone4eno aHalig MoxJrr4Br4x niAxoAie Iqolo rpoeKryBaHH{ noAi6nux npucrpoin.

Bcranonleuo, 1qo 3MeHrrrlrrr4 HaAnr4lllKonicrr, f,Ka BLIHI{Kac npu sacrocynanni

uonnicrro [apaJrenbHoro [pr4crporo MoxHa [epexoAoM Ha noroKoBo-ronneepHi

upucrpoi g nocniloBHoro peanisauierc anropuruin. V rarux ilpl{crposx o6'IucreHHfl

vreaianra 3BoA?rrbcr Ao Br,rKoHaHHr uocri4onHocri onepaqifi nouapHoro nopinnxnnr i

rrepecTaHoBKI,I tII4ceJI. Po:po6neui uapanelrHi anfopl4TMu {pyHTyloTbc{ Ha

nuxopncrauHi MeroAy copryBaHHr BcraBKoIo, ocxilmu niH 3MeHrlrye qac

S opvrynauHfl p e3ynbrary.
Y pos4ini HaBeAeHo crpyKTypHl KoMrroHeHTI4 ooox iplJlbrplB, orlncaHo Kox{ctr I^

eJreMeHT, 3n'.s3lcl.r rvriN eJreMeHTaMr4 Ta IIpI{HIII4uI4 po6oru KoxHoro [pucrporo.
o6ox Simrpin, onl{caHo xoxen ixcrpyxrypHi

3lifiqreuo aHaliruuHy oqiHxy raKry po6orn KoxHoro npncrporo. BcrasouleHo, Iqo

oAgoer,ri\aipruuit upucrpifi nleAiauuoi Qinrrpaqii sa6esneuye ui,4nzII{eHH{ IunrzAroAiI n

nopiruruHi s aHanori.rHu\4u npr4crpof,Mv1 a 4eonuuipuufi, orpiM Ilboro, po3llrl4proe

$yHxllioHalrn i turoNrueo cri.



y qerBepToMy po3Airi HeAocrarHbo yBaflr [pr.rAiJreHo inrepSeficy

pospo6neHoro nporpaMHoro :a6e:ueueHru, ei4cytri onLIcI4 rIpoeKTyBaHHt ra
peanisaqii nporpaMHoro saco6y, a raKox oco6wteocreft Ta peNrauin fioro

QynxqiouyBaHHt.
BuqrosKlr uo po6ori csoprvrylronaui uirxo, BoHLI uonuicto Btaceirrrorcrr

orpuuaui n po6ori pe3ynbrarra. 3a csoiN{ pinneivr BI{cHoBKI,I niAnoeiAalorb BLIMoraM,

xri nu cynarorb c{ Ao p e3ynbrari n K aHAr.rAarcrxoi 4uc epraqii.

Cnncor nireparypu e iu$opMarr4BHHM, AocrarHbo rIoBHo oxorrJlroe [peAMerHy

rany3b ra ni4o6paxa€ onparlroBaHHfl aBTopoM 3HatIHoi xillxocri iHoseNIHI'IX AXepeJI.

,{o4arrn ,4o po6oru e glticroBHr4Mr4 i ui4rnepAxylorb IIo3HTLIBHi pesynrraru

po6orra.

4. HayrcoBa HoBtr3Ha pe3yJrrraris Aoc.rriAxeHb ra ix reopernqHe 3HarreHHfl

Hayrona HoBlr3Ha .{ocniAxeHb rroJl{rae y po3B'sgaHui aKTy€IrIbHoi Haylconoi

gaAa.ri pospo6lennr rvreroAin sa6egue.IeHHs nagnucoroi po:4inlnoi gAarnocri

so6paxenr, g<i s6epirarort r<pai o6'exris Ha so6paNenuax is Snynryallifinoro

SyHxIIierc intencueHocri.
Ao nafi6inbru cyrreBgx i uayxo HoBrax pe3yJlbrarin 4racepraqiftnoi po6ofla

orpr4MaHl4x aBTopoM cavrocrifi Ho MoxHa siAHecru :

. Brrepue pospo6neHo MeroA sa6esne.IeHH{ HaABLIcotcoi pos,qinrnoi gAarnocri

Anr Br4na,{Ky-auo* so6paxeHr i: $nyrryaqiftunvua Synrcqislal4 iHreHcr'lnsocri na

ocHosi cyuicuoro BlrKopr4craHtfl. onepaqii Kpocl4HroBepy ra a{perarHol'o

MarplrrrHoro orreparopa Ar4Bepreuqifi, sxuir, xapaKTepll3yerbc.fi 3MeHIueHHqM

oKpeMr4x nuAis apresaxrin, u1o ni4u,rurye eserrunnicu upoqeAypl4 g6ilrureuHs

pos4ilgroi :.4aruocri ua oqrosi cuisniAHolxeHHfl curHal/uryu ;

o Brreprue pospo6leHo MeroA sa6esneqeHHfl HaABl4cotcoi po:Ainuroi sAarHocri

AJrr Br,rrraAny o.4"o.o so6paxeuHfl i: $nyrcryaqiftnoro SyHxqiero isrescunHocri

Ha ocHoBi nceeAoo6epranHr Br4poAxeHoro Marpl4rlHoro oleparopa siAHocHux

cr4Merpr4qnr,rx rr,rip KoHBepreHrlii, sxuft nigrr,uqye sxicm pe3ynbraris s6inrueHHt

posli6Hoi sAarHocri ga oqinxoro PSNR i vrininrisye o6'rlacrlonalrui BHrparI4 B

[paKTuqHr4x peanisaqiax alfopuruin, no6y,Uonanux Ha ocnosi oueparopin

noli6nocri;
. Brreprre, Ha ocHoei HaBr{aHH.rr nefipono4i6noi crpyKTypl{ uoAeni

reoMeTpr4rrHr.rx ilepeTBopeHb s 6ararrl\aa BLIXOAaMI4 oTpuMaHo naarpuunufi

oneparop roe$iqienrin Bar crrHalrLIrIHLIX 3n'xstrin, BI4KopI4craHHfl f,Koro

sa6esueuye e$exrranHy repeAr4cKperra3arliro qnsponrzx cqeHapHl4x:o6paNeHb B

on-line peNuvri;
o BAocKoHarIeHo MeroA nra6opy 3HarIeHHfl KOeQIII1€HTa ouepaqii

Kpocr.rHroBepy Ha ocHoBi po:e'asaHH.rr eKcrpevtaluroi saAa'Ii 3a Kpl4TepialrHoro

oi"uno., no6yao"uHolo Ha KoHrr4Hyyui uip uoAi6nocri, ulo Aano MoNrueicrl

aBroMarlt3yBarr4 nporleAypr4 nepeAllcKperHsaqii qusponrax 3o6pa)KeHb, sKi



o a3yrorb cf, Ha eJr eMeHTax re opii reH err4rrHrrx aJrropr4TMiB ;o orpLIMaJIa noAitrlrurufi po3BI4ToI( MeroAonoris gnrinrz pos4inrnoi sAarHocri
so6paxeHr Ha ocgoni MarurlHHoro HaBqaHHr, rHacnigox Br,rKopr4craHHt
uefipouo4i6nrax crpyKTyp pto.4eni reoMerprrqHr.rx neperBopeHb, ulo AaJro 3Mory
vriuivrisynaru o6'IucJlloB€trlbHi pecypcrz na cra4ii 

"a"ua""s 
ui4 vac po:n'xsauH.a

3a,qaq nepeArzcKperrz:aqii so6paNeHr.

5. flocronipHicrr HayKoBr{x rroJroxeHr i nucnonnin
,{ocronipHicm orpI4MaHI4x pe3ynbrarin sa6esleqyerbcr Br{Kopr4craHH.rrM reopii

vrip uHoxLIH ra oreparopin, $yHr<qiouamuoro anani:y ra niHifiuoi anre6pr *"oru"",
3 AonoMororo flKLIX uo6y4oeano BI{poAXeni naarpnuni oueparopr4 KoHBepreHqii ra
4unepreuqifi, reopii reHeruqHl4x arropzruin, eJreMeHTr.r .sroi Jr{rJrr,r B ocHoBy
pospo6neHofo MeroAy aBroMarusaqii nporleAypr4 Br43HarreHHx xoesiqieHra on.puqii
KpocI{HroBePY, MeroAie uefipouuux Mepex rrci 6ylu BraKopr4craHi npu pospo6neui
MeroAoJlorii uepe4lacKperl43aqii :o6paxeub Ha ocHoBi uauruuHoro HaBrraHHfl Ta
o6'erruo-opieHroraHoro tlporpaMyBaHH{ An.rr rporpauuoi peanieaqii pospo6neHr4x
naeroAin sa6egne'IeHHt HaABucoxoi po:4inruoi s4aruocri so6paNenr. {ocionipHicrrpesynrrarin 6a:ycrlcx Ha o6rpynrosaHocri rpr4rryqeHb, pe3ynbrarax
eKc[epLIMeHTalbHI4x AocniAxeHb, [paBl{nbHoMy aHanigi orprdMaHrrx pe3yJrbrarin ra
MareMarI4rIHoMy i xoun'rcrepHoMy MoAenroBanui sauporroHoBaHux MeroAin, a rarox
ua ycniuHift ix aupo6aqii Ha HayKono-rexHi.rurzx xoHsepeHqiax ra ycniruHoMy
BrIpoBaAXeHni orpuMaHHX piureHr y TsOB <KniHixa cyqacHr4x ti,reroAis 4iarlrocruxara iHnonarlifiHnx MeAr4rrHr4x rexHororifi - <BoAorift>, TsoB (EJICI4),
HaqionanbuoMy yninepcrareri <JllsiBcbKa norirexuixa>. Oxpinr r{boro orpranraHi
uayroni pe3ynbrarl,I 3axvqeui 4nolra rrareHTaMr Ha Br4HaxoAr4 Vxpaiuu ra ABoMa
cni4oqrnaMr4 rpo aBropcbKe [paBo.

6, flparcruuue 3HaqeHHq pery.nrrarin ra peKoMeHaarlii uloAo ix
IIOAaJrblrrof o BIIKOpUCTaHHq

flpaxruune 3HarIeHHfl Al{cepralliftHoi po6oru roJrrrae y roMy, rqo iT pe3ynbrarr4
y slarr-flAi uero4in ra saco6iB sa6esueqeHus HaABr4coKoi pos4inluoi s4aruocri
so6paNenr is Snyxryaqiaura SyHxqii 6ytu Br4Kopr.rcraui y TgOB <Kliuir<a cyqacHr4x
uero4in 4iarHocrnKll Ta innoearlifiHr4x MeAHqHr,rx rexHoJrorifi - <Bololifi>, T3OB
(EJICI4), HaqionanbHoMy yninepcureri <Jlrnincrxa uorirexnixa>>, 3oKpeMa rpr4
BHKoHaHHi rprox upoexrin, rxi $iHaH ayBurnafl 3a paxyHoK Br4AarKin 4epNa""oio
6ro4Nery Vrpaiuu. 3auporoHosaui piureurrx ralrprn4oNrrasicrr: s4ificuroBarr4 npoqec
rlepeAlacKperusaqii so6paNeur ig neo6xiguau xoesiqienroM flK s6imrueHns rax i
3MeHIIIeHHfl Anfl BI4na.qKy oAHoro rrrr ABox exiAur4x so6paNeHr; ni4ruquru sxicrr
nuxi4ulax so6paNeur sriAHo is cninnitHorueHHflM nixoeoro cr{rHany Ao ruyMy (PSNR)
Ha l0-I5%; po3IIrHpHTIr crIeKTp po:n'asynaHr4x 3aAaq Ha ocuoni Marrrr{HHoro
HaBrraHHt a raKo)K sAificHlosaru rlpoqec [epeAr4cKperlr3arlii s Han.ranbHoro nz6ipxolo,
sra uicrurb JIHITIe oAHy napy so6paNenb; ycyBarr4 po3Mr{ricrr xonrypin, mi icuyroru



XOIIA O HA oAHoMy is nxi4uux so6paxeHb, Ta ga6esnequrn crifixicrb Ao Br4Hr4KHeHHt
nixcerisaqii. Pospo6neHi Ta ganareHronani o4uoeuuipuuit raapreSaxry

4noeullipuufi npncrpoi lreAiaHuoi Sinrrpaqii po3rxlrpr4nr4 $yHxqiouallsi
MoxJrl4Bocri icnyroql4x [pl4crpoin, a raKox sa6egne.rlnrua uiAsrauleHH.rr urnra4ro4ii
rpolleAyp $inrrpaqii. Pesynrrarra AocniAxeHb Moxyrb 6yru peKoMeHAosaHi Ao
BIIpoBaAXeHH{ n pisui crlcreMr4 ruTyqHoro inrenerry rqo 6a^:yrorbc.rr Ha 3acaAax
xoun'rorepHoro 3opy.

7, Cru.nr, oQopru.rreHHr Ar.rcepraqii anropeQepary. flonnora BuKJraAy
HayKoBrrx BrrcHoBKin y ny6.rriKarliqx ra ei4noniqHicrr cneqia.nrHocri

O6'ena, crpyKrypa, o$opuneuua lrarepianin AocliANeur B rlinorr,ly
eiAnoniAalorb BI4Morau "llopr4Ky rrpr4cypreHHr HayKoBr4x cryueuin ra rrpr4cBoeHH.rr

BrleHoro 3BaHHt crapluoro HayKoBoro cuinpo6iruuxa" qoAo Arrceprar{ifirra s4o6ymr
HayKoBoro cryneHt KaHAHAara rexui.rnrrx HayK. ,{ucepraqifina po6ora Mac noriuHy
crpyKrypy. Ouroeui encHoeru i pexoiraenlaqii rori.{Ho nurixalorr is perynrrarin, rxi
HaBeAeHo y poe4inax po6oru. 3vricr arrope$epary i4euruvuufi ocHoBHHM
IIoJIoxeHHtM Al4cepraqii. Vci ocHosui noroxeuH.rr ra ttair6ircur naxnnBi
Al4ceprarlii, no4alri Ao gaxrzcry, ouy6rixoeaHi n Heo6xiAHorvry o6csgi
HayKoBr4x Br4AaHHf,x Vr<paiurz ra 3aKopAoHHr{x BurplaHnflx. npofiurnu
anpo6aqiro Ha uixuapo4Hnx HayKoBo-rexHi.rHrax xoH$epeHqirx.
4ucepraqii ony6nixoBaHo 20 ApyKoBaHr4x rparlb, y roMy .rucri I cralrx y
3aKopAoHHoMy uagaHni, 5 crareff y $axonux HayKoBr4x BHAaHHTx YrpaiHu,4 z flKr4x

Ao roro xt BKrIorIeHo Ao rr,liNHapogHux HayKoMerpr4rrHr,rx 6az. 9 uy6nir<aqifi y
uarepianax nrixnapo4Hl'Ix HayKoBr4x xon$epenqifi. 3a pe3yJrb'raraMr4 AocniAxesr
orpl4MaHo 2 nar.erru Ha Bl4Haxo4ra VxpaiHr{ Ta gna cni4orlTBa rrpo aBTopcbKe rrpaBo.
Bttuoru qoAo ximocri ra sxocri ny6nixaqifi nHxouauo. ,{Hceprarlis sa svricroNa ra
orpI,IMaHI4MI{ pe3ynbraraMr4 silnosilae racilopry cueqialrHocri 05.13.23 - cncreMrz
ra saco6u rrtrytlHoro iurerexry, B r{acrr,rHi fioro Soprvrynn ra Hanp{Mry 4ocni4xeHb,
3oKpeMa, n.5 <Pospo6reHn-fl arlropnTMin i nporpaMHo-anaparHrzx saco6in AJr{ cncreM
trouu'lotepHoro posuisuanaHHfl, Ta ni4rnopeHu.a (cunresy) MoBHr4x i soponzx
o6pa^:in>.

8. Helo.rrimu ra 3ayBa?KeHHfl

Bapro 6yno 6 rcimricuo orliHuru AoAarKoBoro 3auryMJreHHr, rKe Moxe
BI4HHKaTIa B pe3ynbrari :acrocyBaHH{ lporleAypr4 exninalenryBaHHr rpr4
nepeAl4cKperzgaqii 3a AorroMororo uefipoHuux Mepex Marur4Hr{ reoMerpr,rErHlrx
rrepeTBopeHb;

llpu posn'xsaHui onru\aisauifinoi gaAa'ri aBToMarrrrrHoro Br43HarreFrHt

roeSiqienra KpocuHroBepy po3rnr.qaBcfl Jrl{rxe Br{[a,qoK, KoJrlr posn'xsox vran

xapaKTep KBaAparl4unoi SyHKrIii i crporo Ba3HarreHuM eAlrHuM MaKcr4MaJrbHr4M

3HarIeHHtM i ne upoauani:oBaHo Br4naAKy, KoJrr4 po:n'xsxin 6yla 6inuue
o.rlHoro.

pe3ynbTaTr4

y Qaxonux
ni4uoni4Hy
3a reMoro



V uerneproMy pos4iri Ar{ceprarlii sa6araro yBarr4 npn4ileno orrr4cy anaparuoi
peanisaqii npzcrpoin nreAiauuoi Sinrrpaqii ra HeAocrarHbo yBarr{ npra4ineno
iHrepSeficy pospo6neHoro rrporpaMHoro ga6egne.reHHq. Bi4cyrnifi oruc
oco6rueocrefi ra pexuvrin fioro $ynxqiouyBaHH{.
OcHoeuuN{ yBara Al{ceprallifiuoro 4ocni.4xeunx 3ocepeAxeHa Ha sraiHi
posgimuoi gAaurocri :o6paxeHb 3 SnyKryarlirrwru Synrcuii, npore Bapro 6yno
o po3fJrflHyrr4

inrencunnocri.
o Pogpo6neHi MeroAIa sa6esne.{eHns ua4nucor<oi pos4inrnoi s4atrocri y

BI4raAKy ABox so6paxeur rpe6a 6yno 6 posrn.a4utw B KoHTeKcri cynriuroro
poen'xsauus ig 3aAaqerc aBToMarr{qHoro uapinnroeaHHfl so6paxeHb B Mexrax
nixcera. I{e 6 cyrr€Bo po3rIrupI,IJIo o6nacru ilpaKTr{rrHoro Br4Kopr,rcraHHs.

orpuMaHlrx lrerogin.
o llpucyrH.fl HeoAHosHa.rHicrb rlo3Harlenr guinnux y pisnux po:4inax, 3oKpeMa:

y ApyroMy poa4ini (cr. 43) suinna k nusuaqae po3Mip $pefivry nxi4noro
so6paxeHH.fl Hr43bKoi pos4inruoi s4aruocri, a rperboMy (cr. 80) - 3HaqeHH.fl

roe$iqienra oneparlii rpocrauroBepy; y ApyroMy po:4ini (cr. 43) guinna m
Br{3Harrae roe$iqieHr sN{iHLr pos4inrnoi :4arHocri, y qerBeproMy (cr. L02) -
posuip KoB3Horo eiKHa $inrrpaqii.

OAuax gasHa.{eui 3ayBaxeHHfl He e npI4HIII4[oBLrMr4, icrorno He BrrJrr4Barorb Ha
guicr Ar{ceprarliftuoi po6oru ra He 3Hraxyrorr iT uayroaoi qiunocri.

9. 3ara.rrrHi sr.rcnoercu

[ucepraqifina po6ora Isouiua IeaHa Birroponnva e 3aBeprxeHoro
HayKoBo-Aocri4noro po6ororo, sxa rricrzrr uoni HayKoBo o6rpymoeani pesynbrurLr
posn'xsauHfl Ba)KIrtreoi ra aKTy€trrbHoi uayronoi saAaqi - pospo6JreHH{ uero,qin ra
sacoOin ga6egue.reHH.f, HaAsr,rcoxoi pos4inrnoi gAarsocri ao6paNenr ig

Snyrryaqifinoro SyHxqiero iHtencrreHocri. Orpnuaui uoei nayrconi pesynbrarlr e

cyrreBrMr4 anfl o6nacri o6po6ru qu$ponnx so6paxeur, 3oKpeMa B .racruHi

ni4uzlqeuHx e$exrunnocri npolleAyp rroKparrleHH.fl .flKocri qz$ponux :o6panreHb.
Tenaa Arlceprarlii ni4noeiAae cneqiamuocri 05.13.23 - crrcreMra ra gaco6r4 rnryqHoro
iHrereruy.

3 orntAy Ha arryamnicrr reMr.r 4racepraqii, rl nayronnfi pinenr,
o6lpyurosauicfio nracnosKie ra peKoMenaaqifi Ta rrpaKTr{qHy Kopr4cHicm orpr4MaHr.rx

TAKOX BI{IIA.IIKII 3OOpaXeHb ig rnaAKoro $ynxqiero

pe3ynbrarie AocriAxeHb, BBaxaro, rqo Arzceprarlis niAnosi4ae nuuoraM rr[. 9.II,12



"flopx4ry npLIOyAx{eHHt HayKoBI4x cryuenin i npucnoeHHfl BrreHoro 3BaHH.rr

crapl[oro HayKoBoro cuinpo6iTHl,IKa", a if anrop IsoHiH IeaH BirropoBuq 3acJryroBye
Ha rIpLIcyAx(eHHfl fiovry HayKoBoro cryreHr Kan4vr4ura rexni.rHzx HayK 3a
cneqialsnicrro 05.13.23 - ckrcreMrr tasaco6u rxryqHofo inreler<ry.

O$iqifinufi onoueHr - KaHAu4ar rexHiqHux HayK,

AorIeHr, AorIeHr rcaQe4pu uporpaMHoro
sa6egue.reHHr crrcreu pH3'oVxropo,4crruft

naqionanrnufi yninepczrer" I.O.

flsa^',:i"i
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