
PEUEH3Iq

KaHAHAara Qieur<o-MareMarr'rrrHrlrx HayK
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Muxafi .nonoi O"rrrru O.nerccaugpinHra

Ha Ar4cepraqiro

KyreHa PouaHa EorAanoBrrqa
<<ilorcpaqeHHfl 3axrrcry iHQopnraqii upra

rroAaHy Ha s4o6yrr{ HayKoBoro cryrreHt

3oKpeMa 6es4poroei cucreMI4, crrrKarorbcr 3 rrlrcJreHHrrMr{ Br4KJrr4KaMr4 rqo4o
ga6esne.IeHH-fl iH$opuaqifiuoi 6esneru. I-{e rrr4TaHHs crae oco6rzso BDKJrr4Br{M y
nifrcrxoeux yMoBax, Ae 6es4poroni cr4creMn Br4KopucroByrorbc-s Anfl KepyBaHHq

6esnirorHuun liralbHtrMr{ araparaMra (F[nA).
[ocli4xeHHx, npe4craereHi B 4zcepraqii, cnpxuonaui Ha pospo6xy H9BHX

uero4in 3axvrary in@opnraqii, sxi Moxyrb 6yru iurerpoeani e 6egninorHi asiarlifiHi
KoMrIJIeKcIz. Ue BKrroqae MeroArr MacKyBaHH-rr curH€urin, yupanniHus eHeprerrrrrHr4Mr4

xapaKTeprlcrl4KaMlr ra MeroA "auapifiHoro ni4HoueHur 3B'f,3Ky". 3anponoHoeaHi
ui4xo4n sa6egneqylorb nIacor<zfi pineHr 3axprcry iHsopnraqii npr4 r,riHivalrHux
Bl4Tparax pecypcin, qo e KppITI{tIHo Ba}KJrrlBLrM Anfl aBToHoMHrrx cr{creM 3

o6uexeHr4M?r pecypcaMr4.

Taxuu rII4HoM, TeMaI axuu rII4HoM, TeMa 4Iacepraqii e ua4:nHvafiHo aKTyaJrbHoro, ocrilrxu BoHa

cnpf,MoBaHa Ha nzpiureHnt cyqacHzx upo6neu inSopnraqifinoi 6esnexu n ronreiccri
eificrxoeux xou$niKrie ra po3BlrrKy 6es4poroBr4x rexHonorifi .

3ntsgorc TeMrr Arrceprarlii s gepxaBHrrMrr rrporpaMaMr{, HayKoBrrMr{

HarrpsMauu yHinepcr{Tery ra rca$e4pu.

,{ucepraqifiHi AocriAxenns Br4KoHyBaJrHcb y ni4nori4Hocri Ao HayKoBoro
Hanpf,My ra$e4pra 3axl4cry inQopnraqii HaqionanbHoro yninepcurery <JlreiBcbKa
nolirexnixa>>: <<[ocni4xeHH{ cr4creM rexni.{Horo 3axrrcry insopnraqii, xaHarie
:n'.aary l:a Kotun'torepHl4x Mepex, Siszunoro 3axrrcry iusopvraqii ra r<punrorpaSii>. A
raKox y Me)Kax xa$e4palrnoi 4epx6ro4xetroi HayKoBo-4ocni4noi po6oru:
"Poepo6leHHt ra yAocKoHaJIeHHt uero4ie i gaco6in 3axr{cry iHQopuaqii anq npoua4ii
HecanxqioHoBaHoMy Aocryny n iHSopvraqifiHo-xouynixaqifinzx Mepexax" (uru$p 3I-

nepe4avi 6er4poroBrrMH cr{creMaMr.r>>

AoKropa Sinoco$ii sa cneqialruicto
125 <Ki6ep6esuer<a> (ranysr 3HaHb l2 <IH$opnaarlifiHi rexHonorii>)

Arcrya.nuricrr reMr{ Ar{ceprarlifi noi po6orn.
AxryalrHicrr qiei nayr<oeoi uorrrae y nocrifinifi Heo6xi4Hocri ni4nurqeuHr

cra6inrHocri Ta :axulqenocri 6e:4poronux cr4creM 3t'-a3Ky, oco6ruso B yMoBax
aKTuBHoro eneKTpoMarnirnoro nporH6opcrBa. Cy.racHi rouyuiraqifiHi rexnonorii,

7) (i\b .qep)Kpeecrpaqii 0 I I 9Ul 0 1 690).



Hayrcona HoBrr3Ha ocHoBHHx pe3yJrbraria 4ucepraqii..
HoeusHa pe3ynbrarie ra ocHoBHIax rroJroxeHr Aauoi po6orrz 3yMoBneHa rr4M, rrlo:
1\
| ) 9nepute 3anponoHoaaHo xpurepifi npocropoBoi crifixocri, sxuir Br43Har{ae

s4arHicTb Aracranqifino KepoBaHoro npucrporo Ao cauocrifiHoro npocropoBoro
nepeuirqeuHx,

l) snep%e pospo6neuo MareMarl{trHy MoAenb rprarepiro npocroponoi
crifirocri ra o6rpynroBaHo 4oqinsHicm fioro Br4Koprrcr aHHfl npr4 4ocri4Neuui
3axruleHocri iri0oplraqiftuzx ra xi6ep0isz.{Hzx crrcreM;

J ) ompuA4aru nodanuu,tuil po36umoK icnyrovi MeroAr4Kr,r oqiurz craHy
3axl'IllleHocri 6es4poroBl4x cl4creM KepyBaHHr, rrrJr{xoM BpaxyBaHH{ Ao pe3ynrrarin
ixnroro oqiHrosaHHt pe3ynbrary oqiurra 3a 3a[ponoHoBaHr4M rprarepievr npocroponoi
criftr<ocri;

4) p ospo 6n eHo MeroA " anapifi uoro ni4uoeJreHH.rr 3B'fl3Ky", sxuitt rpyHTyerbc,
Ha nt4crexeuHi sanexHocri srocri :e'rsr<y ei,q npocropoBoro nepeuiulenux ra
aBToHoMHoMy rloBepueHui KepoBaHoro npulcrporo Ao rorrKr4 ocraHHboro cra6inbHoro
sn'-asxy 3a inepqiftnuvru Aartr4MH Maprupyry, r{o Ao3Bonuno 3Har{Ho niAnvrulHru
eSexrunHicrr uporra4ii cucreM KepyBaHH{ i :n'xsry 4o saco6ie PEE ra 3MeHrrrr,rrr4
3arparu ua peanisaqiro gaco6in 3axr4cry nprzcrporo;

5) pospo6neHo MeroAr4Ky 3axr4cry iusopnaqii y 6e:4poroBr4x cucreMax, flKa
ocHoBaHa Ha MlHlMlsaqit nory)KHocri nepegaBaua iH$opnaaqii Aocrarnroi An.fl sn'.asry s
IIyHKTOM KepyBaHHt. flaua MeroAI4Ka, H& ni4uiny sia icuyrovzx, :a6e:neqye
saxurqeHicrb AaHI{x rig nepexollJleHH.rr saco6aNaLr po:ni4rra nporr4BHr{Ka;

6) edocrcouaneHo ma adanmoeaHo Ao po6orz y M€LnonorylKHHX aBToHoMHlrx
cl4creMax 13 CI4MTIJI€K0HI4M 3e'qgxo\4 MeroAI4 3axl4cry iHsopvraqii is nuxoprrcraHHf,M
nceBAoBllnaAKoBoro IIepeHaJIaIuryBaHH.s Hecyqoi .racrorz nepeAaBaq&, trIo Ao3BoJrvno
ui4ezulurH ix saxuulenicrr nepeA saco6aN,rn posni4xn 6es 3Hr4x{eHHr rueulKoaii
in$opuaqifi uoi ctrcreMr4.

CryniHr o6rpynrosaHocri HayKoBrrx rroJro)KeHb Ar{cepraqii, ix Aocronipnicru
TA HOBI{3HA.

Anropou 6yno 3acroaoBauo npoS eciiruuir uiaxil Ao nocraHoBKr4 3aBnaHb ra
qinefi 4ocli4xeuus. Taro)K aBropovr 6yno rpoBereHo anaris ra olpaqroBaHHr neruroi
erz6ipru HayKoBHX npal{b 3a TeMarl4Koro 4ocri4xeHnx, qo sa6esne.rzro uirr<y
niguoni4nicrr ra rori'{He o6rpyuryBaHHf, Br4Kopr.rcraHr.rx MareMargr{Hr4x uo.uerefi ra
MeroAonorii npoeeAeHoro AocliANenH_s.

v po6ori 6yno 3acrocoBaHo 3oKpeMa MeroAH MareMarnr{Horo Mo,qenroB aHH1, a
TaKo)K pealisonaHo Qisuvny MoAeJIb na na6oparopHoMy naareri Ar-fl rpoBeAeHHr Hr43Kr.r
eKcnepLIMeHT€uIbHpIX nuupo6ynaHr. Pe:ylrrarra po6oru npe4craueui y numx4i
radluqr, rpaSircin ra pucynr<in i nr,rpiruyrorb uocraereui 3aBAaHH.rro rrlo
ui4reepAx{yerbct pe3ynbraraMl4 MoAenroB aHll) eKcrrepr4MeHTanbHr4x AocniAyeHb ra
oTpr4MaHr4Mr{ rrpaKTr4rrHHMH pe3ynbTaTaMr{.



Hayrcone 3HaqeHHfl BIrKoHaHoro AocJrigxeunn is :asnaqeHHfl M Molr(Jrr{Blrx
HayI(oBI{x ralyrefr ra pos4i.lin nporpaM HaBrraJrbHr.rx rcypcin, Ae Mo?r(yrr 6yrn

3acrocoBaui orpHnrani pe3ydrrbrarr{.

Hayroni pe3ynbrarl4 AaHoro Alzcepraqifisoro 4ocri4xeHnx, Moxyrb s1airru
IxI4poKe 3acrocyBaHHt y rany:i 3axl{cry in$opnaaqii ra sa6e:ne.reHHr 6egnexra
6e:4poronzx xorrlyniraqifiuux clzcreM. 3oxpeua, lpouoHoaani y po6ori MeroArr
3axucry i ni4noaneHH.fl :n'xsry B yMoBax aKTr4BHoro nporu6opcrBa r<oH6nir<ryroqr4x
cropin cnyryBarllMyrb nigrpynr flM rnfl, axrrannoi noA€urbrxoi po6oru is srocroHaJreHHrr
i po:ez*y raxoi MeroAr{Kr4 3axr4cry pyxoMr4x o6'exris.

Tarox, pe3ynbrarl4 AaHofo .qocriANeHHq Kyreur Pouasa EorAaHosu.{a BXe
nnpona4xeui y HaeqanrHzfi npouec xa$e4pra 3axr4cry insopnaaqii HaqioH€urbHoro
yHinepcrarery <<IreiBcbKa norirexuiru npr4 nns.reHHi 4ucqranriHz <<EesneKa
rexHonorifi se'l:ry>> Anf, cry4eHrin Hailpf,MKy ui4roronru l2S <Ki6ep6e3rreKa ra
3axr4cr iu$opnraqib.

flparcruuHe 3HarreHnfl oAep]r(aH[x pesy.nrrarin

faua po6ora Mae AocrarHbo BHcoKy [paKTHrrHy 3Har{r4Micrr, sorcpeMa 3aBA.rrKr,r
TaKLIM xprarepixu:

o 3acrocyBaHHf, po:po6neHoro MeroAy "anapifinoro niguoeJreHH.rr 3B'.f,3Ky"
Anfl saSesneqeHHt nocrifinoro KepyBaHHr anaparoM Ao3BoJrr{Jro npoBeAeHHt
He[epepBHoro ":ou4ynaHH.g" oileparnBHofo ilpocropy , 3aBpflKvr qoMy z, x1jutaes
voxlanicrb cKnaAarl4 TonofpaSivui cxeMr4 "5e:neqsux" Mapurpyrin 1lnr ailaparin, xri
ue o6laAuasi raroro cr{creMoro 3axr4cry;

o po:po6neHa MeroApIKa 3axucry Ha ocHosi KepyBaHHf, napaMerpaMr4 ni4eo-
nepeAaBaqa EIIJIA 3a AonoMororo AoAarKoBo BcraHoBJreHoro KoHTponepa .qo3Bo rrvra
gAificHroearH IIepeH€uIaIxryBaHHf, qacrorrl rxBzArxe nil [acnoprHoro 3HaqeHH.s y
IuHpIrIoMy Aiaua:oni po6oru. Orpunaanrafi nriuiuatrcuufr nepio4 sNriHH rracrorr,r cKJraAae
80 uc, gaN'Iicrr 150 vrc 3a nacroproM, ro6ro qacrora rrepeH€LJrarxryBaHHx ,,llalxey Z
pa3v 6i:Ibura. Kpirvr Ilboro BuIKopI{craHHr AoAarKoBoro KoHrponepa Ao3Bonr{no
po3ruI{pl4ru po6ouufi rianasoH qacror rigeo-nepeAaBaqa: 5650-5950 Mfq ao 5000-
6000 Mfq;

o po:po6.neni y po6ori uero4z 3axrzcry Moxyrb 6yrw BnpoBaAXeHi y nNe
iuryrounfi i Synxqionyro'urfi npzcrpifi is NaiHilaarrbHrrMr4 sNaiHalara ftoro xonsirypaqii,
rrlo Ao3BOJrrrJrO SAifiCUUr:Z_T]axuit anrpefi4 saxruuHo y nonboBrrx yMoBax;

o eKcrrepr4MeHr is eranpo6yeaHH, MeroAy "anapifiHoro ni4HonleHua
3B'f,3Ky" AeMoHcrpY€, Irdo BI4KopI{craHHr AaHrlx aKcenepoMerpa (3 oci) i ripocrcona (3
oci) sa6e3neqye BI4coKy ro'IHicrr (noxu6r<a ai4crexeHHf rrpf,Moniuifisoro nolrory i
Maplrpyry 3 KpHBoro cKrlaAae 0.6%o i 0.56% nitnoeiAuo) i nucoxy criftricrb Ao Brrnr4By
Ha arlapur nopzeia nirpy ra inruux reperrrKo4 (noxra6Ka 3pocna rrr4rue lo 0.833% ra
0.686% nitnoni.qno).



Tar<ox, pe3ynbraru Aasoi po6orz 6yru 3acrocoBaHi ra BnpoBaAgeui s Mexax
HayKoBo-4ocli4noi po6orz <<Po:po6neHHr ra yAocKoH€LJreHH{ naero.uin i saco6is
3axrlcry in@opnaallii ans nporz4ii HecauxqioHoBaHoMy Aocryny B insopuaqifiso-
xon'ryuixaqiftHux Mepexax)) Anfl noKparrleHHfl 3aBarocrifixocri uepex 6e:4poroBoro
3B'f,3Ky, ra sadesneqeHHt ei4noueHru ix nracor<oi 4ocryunocri nicrq ar3apiituux
curyaqifi.

flosHora o rp r.rJr roA HeH Hfl pe3yJr brarin 4ucepra qifi noi po6orr.r

OcnosHi pe3ynbrarr4 Ar4ceprarlifiHoi po60rra Kyrenx ponaaua\-,'\r'r-rur'til PesyJrb'r'a'fu AI4cepTaIIlHHol poOoTI4 Kyreru Ponlaua EOrAanOeuqa
BZKJIaAeHo y oAI'IHaAIIrrI4 HayKoBI4x ny6niraqixx, cepeA .rrKr4x: rpr4 crarri y Saxonrax
HayKoBIrx BI'IAaHHtx Yxpaiura i eicila re3 Bllcrynin Ha nceyrpaincbKr4x ra ruixuapoAHr{x
HayKoBo-rpaKrr4qHrzx ronSepenqirx.

oco6ucurfi nHecox s4o6ynaua y KoneKrr4BHo ony6niroBaHr4x npaurx nonrrae y
Soplryeanui Ta potpo6qi KJIIoT{oBr4x iaefi ra pe:ymrarin. Bnaxaro, qo ocHosHi
IIoJIoxeHHfl Ta pe3ynbrarl4 npoBeAeHoro Al4ceprallifrnoro AocniANeHH.f, BtrcBirneHi v
uy6niraqi.sx n AocrarHbonry o6cssi.

3aynalr(eH Hrr Ao Arrcepraqii.

llopr4 is uosvruBHlrMlz oco6rueocrf,Mn po6oru, Ar4cepraqis uicrrarr 4ucxycifini
acIIeKTI4, a CaMe:

1. V apyroMy po3Aini y nynxri 2.2 awop uponin HaAro noBepxHesufiauaris ra
oru-f,A posno4ineHl'Ix ceHcopHLIX Mepex. Bpaxonyrovu, u1o y Pos.qiri 3 aBrop
tlpl4tlycKae raoxrzeicrr BI4KopI{craHHf, npoloHoBaHHX uerogin 3axr4cry B yMoBax
6ofioezx 4ifi, raxi uepeNi e AocrarHbo aKTyanbHr4M Halp.rrMKovr 4ocnigxeHb sriAHo
reMarI{KuI po6oru, roMy 4oqilruo 6yno npn4inHu4 rlboMy rrrlraHHro 6i.nlure yBarr4.

2. Is rIyHKry 4.1.2, y tKoMy ni4o6paxeHa rpaKrr4qHa peanisaqia cucreMr,r
qacrorHofo [epeHaJIaIxryBaHHt ra eKcrrepnMeHTanuri 4ocniA)KeHH{ iT npaqee4arHocri,
BI4.qHo, Ir{o Ant [epeAaBanur eiAeo BI4KopI4croByB€uIac fl e1uHa aHTeHa gi crarg-{Hr4Mr,r
napaMerpaMu' trpvr IIboMy aBTop He ei4o6pa3l4B y pe3yJrbrarax 4ocni4xeHH{ BrrJrr4B
sNaiHIa 3HarIeHHq necyuoi qacrorlr na sricrr cvrHaJry nepeAaBanru niAeo.

3. Y nynxri 3.5 aBrop po3KprlBae i o6qpyHroBy€ xonqeuqiro MeroAy <anapiftnoro
ni4uonneHHq>), ulo nontrae y noBepueni 6esuirorHurca is 3oHr4 rrpr,lAyrxeHHr cr{creMr4
se'.asxy 3a 3Boporuivr MaprlpyroM, pa3oM ia qzla, y rperbovry pos4ini anrop raKox
Ao[ycKae uoxnznicrr BHKopI4craHH.t rrponoHoBalux uero4in y npr4crposx
nificrronoro rIpI43HaqeHHf,, ane is reKcry po6oru He 3po3yrrairo, vu 6yno BpaxoBaHo
cnryaqirc :a sxoi 6e:ninorsl4K Moxe 6yru ilpr4Ayrrrenzfi saco6oM si cnpf,MoBaHoro
aHreHolo Ha BcboMy ni4pi:xy fioro roBepHeHHfl, 3a snoporuivr MaprxpyroM, rrlo y
BHraAKy 6esnirorFlur<a-r<altir<a4se cnpr4r{r4Hr4Tb cepfio:ny 3arpo3y rroBepHeHHr Ao
noszqii nycKy 6egnirorsr,rKa, 3BeAeHoro n 6ofiose [oJro)KeHHr.

4. llpu eurla4i ocHoBHoro Iraarepia-uy 4rzcepraqii s4o6ynau AorrycKaB Aesxi
HerorlHocri y repuiuonorii, TaKoxt y rercti po6orr.r Nricr.srrcs crulicrnqHi noruurxr,r.
TaroN uicqxuu BDI{KO cupufiuarz iu$opvrailiro i: inrocrpaqifi uepes npo6reNrr.r is ix



.f,Kicrro, a6o posuipov
pucynox 2.3.

Bo4uovac, era3aHi 3ayBa)KeHH,

Aauoi po6orz.

Br4KOpr4croByBaHHX rupuorin y so6paNeHUi, Hanpr.KJraA

He 3Hr4xyrorb 3araJrbHoi nosauasHoi oqinr<a

BucHonor

{rzcepraqifiua po6ora Kyreux Pouana Eor4aHonuua Ha reMy dlorparqeHH,
3axl4cry iH0opuaqii rpl4 uepe4aui 6es4poroBrrMrr cr4creMaMr4)) € qini*rnu i
3aBepIxeHI{M HayKoBI4M Aocni4xeuu-au, rpoBeAenuM sAo6yBaqeM cauocriftuo. {auapo6ora uicrz* AocrarHlo HayKoBy HoBr43Hy ra npaKruqHy rliusic* orp'MaHr{x
pe3ynbrarie Ar_r HagLaHHfl ifi noszrusHoi oqiHxz.

{ncepraqifina po6ora eiAnoniAae Br4MoraM HaKa3y Minicrepcrna ocnirz i Hayrzvxpaiuu J\1b40 eia r2.0r.2017 ,,llpo 3arBep,{xeHH-f, Br4Mor Ao o$oprr,rneHHx
4zcepraqii>, llocrauoni Ka6iHery Miuicrpin Vxpaiura eia 12.0r.2022 p. Ile"44<llopx4oK npI4cyPKeHHf, cryrleHt AoKropa SinocoSii ra cxacyBaHHr pirueHux pa:onoicneuianiso'asoi e'IeHoi PaAu 3aKnaAy nurqoi ocniru, Hayxonoi ycraHoBr4 nponpucypKeHHt cryneHt AoKropa Sinoco0ib, d iT anrop, Kyrenr pouaH Eor4anonzv,
3acnyfoBye Ha npHcyA)KeHH-f, HayKoBOfo cryneHs AOKrOpa sinocoQii sa cneqia_uHricrro
125 <Ki6ep6e:uer<a>>.
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