
PEI lEH3 l5l 

11n ; u1copn1uil-l11y po6oTy 

U,MMli A.JIIOKA IBAHA POCTHCJ1AB0Bl1'-IA 

MET0).\11 TA 3AC06H rllt(BHIL(FHI HI ,[l.OCTOBIPHOCTI nPvtHMAHHJI 

PA,ll.lOCHrHAJIIB 13 BHKOPHCTAI II HIM I IE'1POHHl1X MEPE)K 

11 p e).lCTHBJICH Y 1w 3)J,06y-rn1 1111y 1<0uoro cTy11em1 JWt<Topu <l>i11oco,pi·i 3 rany1i 3HaHb 

17 «E.11eKTpo11i1rn, nBTOMDTIIJt\Uist TO eJlCKTpOHlli KOMy11iK8LJ.i'i» 'Ja cneuiaJlbHiCTIO 

172 «TeJteKoMyHiKaui'i Ta pa)].iOTeXHiKa» 

AK11~r,v11111icmb me.Alli <>11cepmau,ii' 

,[{HcepTaUiHHa po6oTa IJ;HM6aJIIOKa IBaHa PocTHCJiaBOBH'lla npHCBSllJeHa 

CTB0p e HHlO MeTO)].iB rri)].BHll.leHHSI .ZJ:OCTOBipHOCTi rrpHHM8HH.SI pa.LJ.iocHrHartiB j3 

BHKOpHCT8HHSIM HeHpOHHHX Mepe)K, rrpH MiHiMi3a:uJi o6t.JHCJIIOBaJibHOl IIOTy')KHOCTi. 

Ba)KJlHBiCTb 38)].al.Ji rri)].BHll.leHH.SI q11 rri.LJ.TPHM8HH.SI Ha 38)].0BiJibHOMY piBHi 

)],OCTOBipHOCTi rrpHHMaHH.SI pa,ll.iOCHfHaJiiB HeMO)KJIJIBO rrepeouiHHTH, oco6JIHBO a 

cytrnCHHX YMOBax, ,ll.e 6e3npoai,n:Hi TeXHOJiorii' e HeBi.LJ.' CMHOIO l.J8CTHHOIO SIK 

lUO)].eHHOro )KJITDI JIIO.ZJ:HHH, TaK i <pyHKUioHyBaHHH KpHTHl.JHOl imppaCTJ)YKT)'pH. y 

BHJ18.LJ.KY KpHTH'lJHOi' iH<ppacTpyKTYPH, HaIIpHKJia,n: CHCTeM yrrpaBJiiHH.SI rrpoMHCJIOBHX 

ni)].npm:MCTB, MOHiTOpHHry 3,ll.OpoB'.sI, aaapiHHHX cny)K6 i 6e3IIiJIOTHoro TpaHcrropry, 

36iJibllleHH.SI KiJibKOCTi IIOMHJIOK 'lJH BTpaT ,n:aHHX MO)Ke rrpH3B0,ll.HTH )].O cepH03HHX 

HacJii)].KiB, IIO'lJHHaIO'lJH Bi)]. BeJIHKHX <piHaHCOBHX 36HTKiB, 3aKiHt.JyJOqJI 3arpo3aMH 

3)].0poa '10 q11 )KHTTIO JIIO.LJ.eir. ToMy BHacrri.LJ.OK BCIO.LJ.HcymocTi 6e3rrpoainHHX 

TeXHOJIOriii: B cyt.JaCHOMY CBiTi 38B,n:aHH.SI po3po6neHHH MeTO.LJ.iB i 3aco6iB, II(O 

JlOKpamyIOTb )].OCTOBipHiCTb rrpHHMaHH.SI pa.n:iocHrHaJiiB, t )zy)Ke B8)KJIHBOIO 3a,Uat.Jel0 

. . . . 
SIK )].JISI IH)KeHepIB, TaK I .ll.JIH HayKOB[(lB. 

3anpoIIOHOBaHi B .ll.MCepTauii' MeTO.ll.H Ta 3aco611 6a3YJOTbCH Ha IIpHrrymeHH.sIX 

lllO.LJ.O e<peKTHBHoro p031IO.ll.iny rrpocTopy CHfHaJibHHX cy3ip'i'B 6araTOil03HUiHHHX 

Mo,n:yn.Huiii:, .ll.OCHrHeHHIO 6anaHcy .ll.OCTOBipHOCTi o6po6neHHH CHrHaniB Ta 

3aTpe6yBaHoi' o6t.JHCJIIOBaHoi' IlOTY)KHOCTi, BHKOpHCTaHHi MeTO.ll.iB aHaniniqHoro Ta 

iMiTiauiii:Horo MO.ll.eJIIOBaHH.SI Ta MallIHHHoro HaBqaHHSI. 3oKpeMa, HeHpOHHi Mepe)Ki 

ITOKa3aJIH BHCOKY e<peKTHBHiCTb y BHpillleHHi 3a.z:i:aq, .sIKi Tpa,UHUiMHO Ba)KKO 6yno 

po3B 'Sl38TH 3a .ll.OIIOMOfOIO iHllIHX MeTo,uiB, TaKHX SIK cpinhTpaui.s1, Mo,uyn.s1ui.S1 Ta 

)],eMo)].yJI.silliSI, KO)].yBaHHSI Ta ,UeKo,uyBaHHSI TOII(O. 

_TaK~M 1IHHOM, TeMa )].HcepTa[(ii', npHCB.siqeHa po3po6neHHIO HOBHX MeTo,uiB Ta 

3aco6rn m.z:i:au~eHH.sI no · · v • • 

V · .u. CTOBlpHOCTI npHHMaHHSI pa,u1ocHrHaJ11B 3 BHKOpHcTaHHSIM 

HeHpOHHHX Mepe)I( e 8KT)'8JlbHOJO HayKOBOIO 3a,Ua1JeJO. 

3B'RJOK po6omu J uau« 
-..,- OBUMU npozpUMUMu, 11/ltlllUMU, meMQ./f1U. 

TeMa .ZUicepTauff · · 
. . Bl)].TIOBI,Ua( HayKOBHM Harrp~MKaM Ka the.n.pH TeopeTMqHQl 

pa)].lOTeXHIKH Ta . . '±' 

. . pa)].IOBHMlpIOBaHb HauioHaJibHoro YHIBepCHTeTy "lliBiBChKa 
IlOJUTeXHlKa" "Te . . 

JieK0MyH1Kau1ifHi, iHq>OKOMyHiKauiifHi Ta pa,uioTeXHiqHi CliCTeMH 



nepeJtaBaHH.sl .l{AHlfX. cHnrnniB KepyeaHJ-UI Ta TeJieMeTpHlfl-lO't' i11cj)opMal(i'i" Ta 

"npoe1,rysnHH$1 e6y.llOB8fHIX npouccopmrx CHCTCM 3 BHKOpHCTaHHSIM UJTyt-11-f0ro 

itrre.netrr)' i Hei,ipoHHHX Mepe>t,". /:(HccpTauiihia po6oTa BHK0HaJ-fa n MC)l<ax 

,'lep)K6t0.Ll)KeTHHX HllYKOBO-JlOCJriJtllHl~hKHX pooiT: 

I. «ITi.usumeHH$1 ecpeKTH 1mocTi ·rnco6i a 6C3)lpOTODOro "JD' WiKY Bi)lnoai;,laJlbHOro 

npl-13HH"ICHH.sl TH npoue..uyp M0)lCJIIODal·llrn nporuoJyBaHJ-f.SI 'ix 

xapm<TepncnrK» (,[{6/3e 1 $1JOK) (2018-2019 pp.), f.(ep)I(. peecTp. 

N~ Ol 18U000261. 
2. «Po3p06JleHH.sl KpimTo3aXHmeHoi' CHCTeMH BHCOKOllIBH)lKiCHOfO nepe,llaBam-u, 

.uamrx y ,n;ianaJoHax YBlf i HBlf 3 rri,n;aumeHHMH 3aaa,n;ocTi11:KicT10 Ta 

si.uMosocTinKicTI-O» (,IU;/,[{EMO,l(Y .JUII..(UI) (2022-2023 pp.) ,n;ep)I(. peccTp. 

N2 0122U0009600. 

3. «MeTO)lH Ta arrropHTMH po6oTH 3aaa,n;oJaXHmeHoro pa,n;ioKaHarry 3B 'H3KY 3 

BHKOpHcTaHH.slM TeXHOJIOrii' rrporpaMHO-BH3Ha~IeHOfO paaio» 

(,IU;/Pa,n;io3e'.s130K) ,llep)I(. peecTp. M~ 0124U000777. 

4. «CHCTeMa KpHIITO3aXHll.{eHoro 3aBa)l03aX:Hll.{eHoro rrpHXOBaHoro 3B '.sl3KY 3 

6e3IIiJIOTHHMH JiiTaJThHHMH arrapaTaMH BCJIHK0fO pa)liycy )lii' 3 BHKOpHCTaHHHM 

peTpaHCJIHTopa» (2024-2026 pp.) )lep)I(. peecTp. N2 0124 U000825. 

J(ocmoaipnicmb ompUManux y po6omi nay«oaux ma npa«mu1mux pe3yJihTaTiB 

3a6e3rre-qyeTbC.sl .m<icTI-O Ta 3a6e31Ie1IeHHHM Bi)lIIOBi)lHHX YM0B rrpoBe)leHHH 

eKcrrepHMCHTaJibHHX po6iT, BHKOpHCTaHH.slM 3afaJibHOIIpHHHHTHX arrpo6oBaHHX 

MCTO)liB )lOCJii)l)l(CHb, TaKHX HK aHaJiiTH1IHi MeT0)lH, IMITaqiiiHe MO)leJIIOBaHHH, 

eKcrrepHMCHTaJThHe )lOCJii)l)l(CHH.sl rrporpaMHoi' pearri3aqii' cqwpMOBaHHX MO)leJieH Ha 

peaJTuHHX rrpHCTpOHX rrpHHMaHHH pa,n;ioCHfHaJiiB. 

Hay«oaa H06U3Ha 

Yci OTpHMaHi B )lHCepTaniiiHiH po6oTi HayKoBi pe3yJihTaTH C HOBHMH. 

3oKpeMa aBTOpOM arreprrre 3arrpoIIOHOBaHo MeTO)l cpopMyBaHHH MaCHBY 

pa)liOCHfHaJiiB )lJIH HaBIJaHHH HeHpOHHHX Mepe)I(, HKHH, Ha Bi)lMiHy Bi)l icHyIOqHx, 

6aJyCThC.sl Ha BHKOp.H'CTaHHi KOMipoK BopoHoro, mo )la.JIO MO)l(JIHBiCTh crrpOCTHTH Ta 

BIIOpR.llKYBaTH rrponec HaBqaHHH HeHpOHHHX Mepe)I( )])IH p03IIi3HaBaHHH C.HTHaJiiB 3 

aMrrniry.llHOI-O MO.llyn.srr{iero 6araThox cKJia.n:oBHX (AMEC). 

B po6oTi B.L{OCKOHaJieHo MeTO.L{ iMiTaniHHoro MO.L{eJIIOBaHH.sI rrpHHMaJibHOfO Ta 

rrepe,n;aBaJihHoro rrpHcTpoi's AMEC, HKHM, Ha ai.n:Mitty Bi.ll icHyIOIJHX .n:ae 3Mory 

o6po6 · ' 

. . ~~TH pa,llIOCHfHaJIH s pe)l(HMi peaJibHOfO qacy, a TaKO)I( Ha)lae 6aJHC )lJI.sI 

IM~Tal.lll IIPOI.lecy o6po6JieHHR pa.n:ioCHfHaJiiB 13 BJfKOpHCTaHH.sIM MO.L{eJieH 

HeHp0HHHX Mepe)I(, 

Tio.n:a.Jibmoro p03BHTKy H 6 
pa.n:iocH . . . a yna MO)lCJih HeHpOHHoi' Mepe)l(i o6po6neHHH 

fHaJIIB, »Ka Ha Bl.lJ:MIHy Bi)l iH 6 6 . . . 

i 6a3y IIIHX, 0 po JIRC He.L{eTepMIHOBaHI pa.L{IOCHfHaJIH 

CThCH Ha BHKOpHCTaHHi ... 
orrepal.lll 3ropTKH O.L{HOBHMipHHX .n:aHHX, mo 



:Jll6t::JIIC'1Yl' lllllllV ) l(ll:T(lllip11ic 'l'I, o<'ipoom.11111,, pu;doc11r11uJ1i11 'IU p 

• . 
' IIXYIIOK 

i11011pi111n·t1 0L'Ti lll(l) lll ·1cy 11y 'I'll Ull>IIIJlllllll ►I IIOC'l'f'llll<TIIIIX 'JIIIWIIOMip11ocTcU 'IMillH 

I lllJ)lll\1CTpi ll Cll l'IIIIJI i II . 

Bee UC ) lll.110 M(l)h'JllllliC'l'I, lliJlllllll(ll'l'II )(lH.!'l'Ollip11icT1, 11pHt~Mllllll)I 

p iu1iul'11r1111.11iu Gc:111po11i; 11111.x Ml'j1C)I\ 111.11>1:-:oM CT1101w1111>1 1101111x MCTo;du TH ·wcoGiu, 

1uo n11Kop11c·rony1on, 111Ty 1111i 11c1'lpo1111i Mcpc>1d JlJl>I 06poGJ1u1111,1 pu;doc11r11u11i11. 

llpt1 "'"'""II I! :J 11111/ (!Ii II H 

I lpnKT11 1111c 31u111L't11tst poGoTH 3)'MODJ1e110, 1wcnM11cpc;1, peu11i·1aidc:ro 

nporpaMHo-mrnpnn-wro npmlMUlHI /\M6C 11a 6r.t~i cMcTeMH 3 MOlUHl>iK01rn11HM J1JU1 

nporpaMHO-BH31HilleHoro pa,l..lio npHi~M[ll,ICM TCJICOi3iifooro crn11;1apTy 

D\/8-T RTL-SDR v4 rn MiKpoKoMn '10TepoM PIN E A64 ,am, nporpaM11oro 

06po6neHH.S1 npHHH.SITHX cHnrnnis 3 .uonoMoro,o cepe.l..lOBHW.H GNU Radio Ta 

O.llHOBHMipHoi' 3fOJ)TKOBO't' HeHpOHHOi' Mepe)Ki, CTBOpeHo't' ir-,cTpyMeHTUMH 

crnH,napTH30Ba1-1oi' 6i6J1ioTeKH TensorFlow. KpiM Toro, UBTopoM 6y;m cT0ope1-10 

iMiTauiih,i Mo,neJ1i npHHMa1.ia Ta nepe,naBatra AMEC 3 )lonoMoro,o i1-1cTpyMe1-1Ti0 

MOBH nporpaMysaHH.si Python rn cepe,nosHma GNU Radio. 

XapaKmepucmuKa OCII06IIUX 11011():J/Cellb po6tJl11ll 

,l.{McepTal.{ijl CKJla,naeTbCH 3j BCTyrry, tfOTHphOX p03)].IJ11B, BfifCHOBKIB, nepemKy 

. . 
ITOCMJlaHb I ,llO,ll,aTKJB. 

Y nepmoMy pol.i:.iJJi po3rmrnyTo Ta rrpoaHaJii3oBaHo cyt-racHi TeH,nem.(i't', cTaH,napn1 

pa,nioK0MyHiKauii1, BKJl!Ol.faJOlJH LTE, 4G Ta Wi-Fi, ai,nnosi,nHi BH.ll.H uuc}Jposoi' 

MO.ll.YJljll.{ii' Ta ouiHeHO IIOTCHI.(ian BMKOpHCTaHH.s! IIJTrlHHX HeHpOHHHX Mepe)K B 

3a,na4ax o6po6neHHR pa,niocHrHanin. 

,LJ:pyruu po3.i:.iJJ npHCBRl.feHO MO,ll,eJllOBaHHIO rrpUHMaJlbHO-nepe,nasaJJbHH:X npHCTpoi'B 

3 aMnniTy,nHOIO MO.ll.YJljll.{ieIO 6araThOX CKJI8.L{OBHX. 3oKpeMa, onHCaHi MaTeMaTl14Hi 

Mo,neni eTaJJOHHHX npHHMal.fa Ta nepe,nasatra AMEC. Po3po6neHo Ta orrwcaHo MeTO.ll 

iMirnuiHHoro Mo,neJIIOBaHH}l npHHMaJThHoro Ta rrepe.naaanhHoro npucTpoi'B AMEC, 

}IKMH, Ha si,nMiHy Bi,n icttyI04HX, ,nae 3Mory o6po6n.siTH p~iocHrHaJU{ B pe)KH"Mi 

peaJJhHoro qacy, a TaKO)K Ha.nae 6a3Hc .L{Jl.SI iMiTauii' npouecy o6po6neHH.si 

pa,nioClffHaJJiB i3 BHKOpHCT8HH}IM MO.L{eJleH HeHpOHHHX Mepe)K. Y ni,ncyMKY, B 

po3,nini OTpHMaHo MO.L{eJii, m:o iMiTyrOTh peaJTbHi YMOBH nepe.naaaHHH Ta npIUlM8HH.H 

CHrttaJJiB. 

y TpCTbOMy po3.i:.iJJi po3po6neHo Ta ,ll,OCJli,ll)KCHO HeHpOMepe)KeBi MO,ll,eJli 

o6po6neHH.s! pa,niocHrHaJliB. ITpose.neHo OfJl.SI)]. BHKOpHCT8HH.s! UJTYlfHHX HeHpOHHHX 

Mepe)f( JJ.Jijj o6po6nettH.si pa,niocHrHanis Ha npHKJ1a.11.i cpopMyBaHH}l Mepe)Ki 3 

6iHapHOFO ,hcl.3080IO MaH. . '" . 
't' iny;rnu,e,o ,ll,n.Sl nl,ll,TBep.n.)KeHH.H e'f:'eKTHBHOCTI 

BHKOpHCTaHH.s! 

3anponottoBaHo 
HeHpOHHHX Mepe)f( B 38.[{8l.f8X 06po6J1eHH.s! pa.n.iocHrHaJliB. 

Y.D.OCKOHaJJeHy apxiTeKTypy HeHpOHHoi' Mepe)Ki 3 ypaxyeaHH.SIM 

0C06JIHBOCTeH pan iocuJ'l-JaJJ 1·8 .. .. 
~ ¥1 , 30KpeMa 1x 4acoso1 cTpyKTYPH Ta oco6mrnocTe11 



CHrHaJU,II Ol'O l'y·,ip ',1 . / (JUI llll ' lll l l'ICIIIUI C(jlll lCTMIIIIOCTi CHC'I CMH IIHKop11<.:·rooyRaJIHCIJ 

cyll:.\Clli 1\'~Hil\11 MIIUIIIIHI Ol'U IIUUllLlllll>I , >ltd JWIOTI, '!Mor y l"JIH6Ulc a11 a11byuaT11 

cTpylfrypy i tt11111x Tn l'cl1~1n'111111i111c 1111pi111y 1111T11 'IIIJlfl'li KJ11JCH<j)i1rn11i'i. 

y 'lt''l'IU'JrroMy f,O'l)tiJli Olllll' IIIIO 1.mc11cpllM Cll 'l'UJll1lll JlOCJl i)(il(CIIIIU ·1.111po11011orsa 11oro 

ll !AXOJQI ) lO 11p11ihHIIIIUI pn; tlm.: 111 ·1111Jri11 , I l1IIICJ(CIIO llf')Ol(CC p01l'OJYra1111u 

l~t\l'.lll'PIII\H.'IITllJlhllO\' 1.•11~·1'~1\tll 'I lllll<OJ)ll ~ 'l'fllllUIM MO)lOJli 11p~tUMU1H1 110 6,-ni RTL-SOR 

rn )lllllOJlbllOi' all'l'l.'1111 . 0Tp11Mlllli .un11i 6ym, 11pon11u;1bonu11i 'I IH-fK0pH<.:Talllf:!M 

po:1po6JH~lfl))' MO)lCJli 11ef.lpo11Ho'i' Mepe)f(i , WO .UUJIO 3MOry llf)O/(CMOll<.:Tpynani 

npmn11t11ty 11pnue:.J))tlTlliCTb CHCTeMH. 8 pe3yJlbHlTi npOBC.LlCHHX CKCUCpHMCWris 

U)IJIO BCT3HOBJ1eIrn, lll.0 33CTocysaHHjJ WTYl.JHHX HdipoHHHX Mepe)f( JJ.OJBOJHIC 3Hct4JIO 

ni)le11w11rH ,nocrosipHicTb o6po6neHHjJ c11rHanis AMEC nopis1-urno J KJJaCHlfHHMH 

niJlX0)13MH. OnucaHa CHCTeMa 3a6e3ITet.Jye BMC0KY TOt.JHiCTb npH JieTeKtyB3HHi 

curnanis j M0)l(e a,narrrysaTHCH JI0 3MiH y xapaKTepHCTHKaX pa,nioKaHany, lll0 

ni)lTBep,n)l(ye BHCOKHM rroreHuian BHK0p.HCTaHHH HeHpOHH.HX Mepe)K B cyt.JaCHHX 
. . 

pa.ruoreXHl1-IHHX CHCTeMax. 

OcHOBHHM 3MicT po6oT.H B.HKJia,neHo Ha 115 cTopiHKax. Po6ora Micrnn, 69 

pucyHKis, 1 I ra6JI.HUh i 88 6i611iorpaq>iqHJIX HaHMeHyBaHh. IJ JaraJihHHH o6cJJr 

CTaH0BHTb I 4 7 CTOpiHOK. 

,L(HcepTal.{iH e 3aBepIIIeHOIO HayKOBOIO rrpan:eIO, a iT Oq>OpMJICHH51 Bi,z:urnai.n;ae 

scrattosneH.HM B.HMoraM MOH YKpai'H.H. 

Bi<>cymnicmb (H{lRBHicmb) nopyu,ennR aKadeMi•moi' i>o6po1Jecuocmi 

3a pe3yJihTaTaMH aHani3y ,[(HcepTan:iHHOi' po60T.H Ta Ha OCHOBi ,UOBi,[(KH rrpo i"i 

nepeaipKy Ha aKa,n:eMiqmfH rnmriaT rropyIIIeHHJJ aKa,n:eMiqHoi' ,n:o6poqecHocri He 

BH51BJleHo. <f>anbCHq>iKal.{i51 TeKCTY si,n:cyTH51. 

llumaHHH ma 3ayBa:»eeHHR oo oucepmau/i 

1) Ili,n qac KJiacHq>iKan:ir pa,niocHrHania He BHJlimrnac1, aani)laQiHHa BH6ipKa JlJIJI 

rrepesipKH 3aJie)KHOCTi rro6y,n:oBaHoi' HeHpoMepe)KeBoi' Mo.n;eni BiJl )laH.HX; BH6ipKa 

,nimrnacb rim,KH Ha HaBqaJibHY Ta TecToBy. 

2) Ha crop. ?O )lMcepTaQiHHoi' po6otH HaBe)leHo «rrpocry PHM .n;n51 K.JiacmpiKauii' 

q>parMeHTJB 8-AMEC», ToqHicTb BH3HaqeHH51 C.HMBoniB HKoi' cTaH0BHna 99,87%. 

Ilpore KOHTeKcTy Ta MeTH rro6y)lOB.H TaKoi' MO,[(eni, a TaK0)K i"i He.n;oniKiB, HKi 

3YMOBJJJOIOTb ITO)laJibIIIi rrocni TT)K 
.,, ,,... ,,... eHHH Ta YJlOCKOHaneHH51 HettpoMepe)KeBHX 

Mo,n,ene11 He Hase,netto. 

3) B po6ori He HaBe)leHo rr 
.. . ,,...eranbttoro orrucy Ha6opy )laH.HX - 06cS1r Hast.Janhttoi' ra 

TeCT0B0J BH61poK 36anaH . . . 
4) H . ' COBaHICTb KJJacrn B TeCTOBiH BH6ipui, T0I.Q0. 

e 3po3yM1J10, w.o Ma€TbCH Ha . · · 
M . ysa31 TTl,IJ, TepMlH0M «I1pH6JIH3Ha crpyi<TVpa 

o.n.em» Ha puc.3.17 (crop. J 05). &., 

5) Ha crop. I 07 .nucepTauitfttoi' po6orH BKa3aHo 

Mo,n,em, HetipoHHoi· Mepe)l(j 3o6pa)l(eHa Ha p11c~ 
w.o po3po6netta MateMaTHtrna 

5. Ho-rreprne He3p03}'MinHM e 



11oc11m1111rn IHI p11cy110K, OCKiJll,l<H p11cy11O1< 1 TOKHM I-IOMepoM U ;u1ccprnu,i'i' 

oi;_tC)'Tltil1. Ll 11O-)..(pyl'C, M0'l'CMU'l'lif'IIIY MO)lCJlh, Mouyn,, l<pautc 110).laDaTH y 

13llrJISl)-ti pillll5111b, 

8t1CIIOtl()K 

.n,11ccpniui>1 I {11M6tu1101w loaHa PocT11cmrnou11l1a «McTo;t11 Ta 3aco6J..f 

ni){Bl'llllt'l-llHI ,l.lOCTOBip1-1ocTi npHHM8Hl·HI pa;..{iOCHrHaJ1in i:J BHl<OpHCTaHH}IM 

11ei1po111111x Mepe)I(», npe,ncTaeneHa Ha 3_no6y1 rn 1-1ay1<00oro cTyne11}1 )J.OKTopa 

cpi;1oco<f>ii' 3 rany3i 3H8Hb 17 «EneKTpOHiKa, aBTOMaTH3aL(i.R Ta enewrpOHHi 

KOMyHiKaI..{ii'» Ta cn~uianhHOCTi 172 «TeneKoMyHif(auii' Ta pa,aioTeXHiKa» c 

81\'TyanbH0JO, 3aBeprneH0IO HayK0B0IO npaueIO, mo HanpaBJieHa Ha p03B '.Sl3aHH.SI 

aKTyanhHOfO HayKOBO-npaKTH1iHOf0 3aB,naHH.R p03p06JieHH.R HOBHX MeTo,aiB Ta 

3aco6is npHHMaHH.R pa,aioc11:rHaniB i3 BHKOpHCTaHH.RM HettpOHHMX Mepe)I(. PirneHH.SI, 

mo 3anponoHoBaHi U11M6an10KOM I. P., e aKTYaJihHHMH. 

Eepyq11 ,ao yaarH aKTyanhHiCTh, HayKoBy H0BH3HY Ta npaKTJ,fqHe 3Ha1ieHH.SI 

o,aep)l(aHMX pe3yJioTaTiB, BBa)l(aIO, mo ,z:rucepTar.dttHa po6oTa Bi,anoBi,aae BHMoraM 

HaKaJY MOH YKpai'HM N240 Bi,a 12.01.2017 p. «ITpo 3aTBep,a)I(eHH.SI BMMOr ,ao 

o<PopMneHH.SI ,n11ceprau:ii'», TTop.S1,aKy npucy,a)I(eHH.SI cTyneH.SI ,aoKTopa q>inocoq>ii' Ta 

CKacyBaHH.SI pimeHH.SI pa30Boi' cneu:iani3oBaHoi' B1ieHoi' pa,aM 3aKJia,ay BMI.l.{Oi' OCBiTM, 

HayKOBOi' ycraHOBM npo npucy,a)l(eHH.R CTyrreH.R ,aOKTOpa q>iJiococpii' (ITocTaHOBa 

Ka6itteTy Mittic-rpiB YKpai'HM Bi,a 12 ciqHH 2022 p. N244), a 11 aBTop 

UnM6aJIIOK lBaH PocTHCJiaaoa11q 3acJiyroaye np11cy,a)I(eHHH cTyrreH.S1 ,aoKTopa 

<PiJioco<Pii' 3a crreu;ianoHicTIO 172 «TeJieKOMJHiKau;ii' Ta pa,aioTexHiKa». 

Peu:eH3eHT 

)],OKTOp TexHi1iHHX HayK, npo<Pecop, 

ITpo<Pecop KaqJe,apH CHCTeM IllTY1iHOro 

iHTeJieKry Hau:ioHaJihHOfO yttiBepCHTeTy 

«lihBiBChKa IlOJiiTexHiKa» 

llionuc o.m.H., npoq;ecopa JlKoeuHu B.C. 

JaceiO'iy,o: 

B1Iem111 ceKpeTap Hauiott 

yHisepc11TeTy «JioBiBCh 

BiTaJiiM 5IKOBJ1HA 

PoMaH EPI1Jil1HCbKI1H 
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