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06'eKm HAP: npouecH opMyBaHHA i MONY1Auid IHpOKoCMyTOBHX i !paktaTbHEX CHTHa0B 
IJIAXOM HenepepBHOi i IHCKpETHOÏ 3M0HH napaMeTpiB, ix Kope:Aui}H0 i cTaTHCTHTH0 
BJlaCTHB0CTi, KpHITOCT0`K0cT5 HOBHX Ta iCHYIOYHX aropwTM0B i anapaTHO-nporpaMHHX 3acooiB 
MeTO0B IHOpyBaHHA, 3aCHOBAHHX Ha nceBI0XaoTHYHHX NOcinOBHOCTEX. IIponec peaCTpanii 



Ta oópoóneHHA CHrHaniB Cnany criHOBod 0HIYKLIï B yHKiOHaTbHHX By3nax 

nopraTHBHOrO IETeKTOpa anepHoro KBanpynoJbHOro pesoHaHCy. 
IIpeòmem HIP: MeTOJH þopMyBaHHA LIHPOKOCMyTOBHX Ta CKIATHHX CHTHAT0E, TOpaTMH 1 
afapaTH0-I1porpaMH0 3aco0H KpHnTOrpaiHoro 3axHCTy, CHCTeMH HeI0R0}HOi AHHaMiKH 0 
airopTMH KBaHTOBOd KpHNTOrpaii. IlpaHLAIH, MeTOIH i CTpyKTYpH pajioeIeKTPOHHHX 

3acoóis HCTaHLiÄHOÉ cneKTpoCKoniï auepHoro KBaupyIOTBHOTO pe3OHaHCy. 

Mema pobomu - noyK BHCOKOeoeKTHBHHX MeTOJ0B nepenaBaHHA Ta 3axHCTy 0HHopMai B 

yMOBax nonTLIoro po3BHTKY TeNeKOMyH0Kani�HKX TexHONOriÄ, MO BHMararoTb NOKOp0HHHX 
3MÍH AK anapatHOro, Tak i nporpaMHOro 3abesneyeHHA CHCTeM nepelaBAHHA 0H¢opManii, 
pozpoQneHHA HOBHX MeTONiB JA 1ETeKTYBaHHA CnabKHX CHTHAT0B ANepHOro KBanpynoGHOrO 
pesoHaHCy B MaJHX KOHIEHTpaigx TBepIX peyOBHH. 

3acòannA: 

pospooJIEHHA KOMITaKTHoro reHeparopa BHNaKOBHX 0 IceBIOBHINanKOBHX I1OCI0IOBHOCTe� 

i3 3abesneYEHHAM nepenaBaHHA MOBHHX CHrHaiiB Ta MOXIHB0CTHO aNanrauiï cneKTpaJTbHO 

yacoBHX XapakrepucTHK IHÝPOn0TOKY; 
pospoóeHHA reHepaTopa uH¢pOBOro CHrHaTy, mo peari3ye MareMaTHYH0 MONeTi 

Ta 

BJlaCTHBOCTAMH; 
pospooneHHA npHCTPOKO Ha oCHOB0 MONHikanii 0H00 nepenaBaHHA KiIbIeBHMH 

pe3OHaTopaMH JIA MOIYIAuiï HopoBHX CHIHaniB BHCOKoï iHHopMauiÄHoÏ EMHOCT0; 
pospoQnEHHA MareMaTHYHOÈ MOIeni KaHa0B, B AKHX MarOTH Micne HeCTaILjOHapHi 3aBanH i3 

HepeneiBCBKHMH xapakTepHcTHKaMH; 

CTaTHCTHYHMMH 

pozpoQneHHA IPorpaMHHX KOMIOHCHT0B 0HQopMami~HOÈ MOIYIALii i unopyBaHHA. 
BHBYeHHA IIOBeIHKH CHCTeMH LLHOpOBoro cHHTe3y cHrHariB i3 3cyBOM yacTOTH B 

rirarepOBOMy Iianasoui; 
I0cIiIKeHHA IpHHIHIOBO HOBHX CHCTeM BHABJJEHHA CHrHaI0B CHany cniHOBOi 0HIYKIii 

IIIEXOM CTOXaCTHTHOTO 36yIKeHHA pe3OHAHCy. 

Anomasia 
HaykoB0-10cTIiHa poÑoTa cmpaMOBAHa Ha pospoQneHHA HOBHX Ta BÊOCKOHaneHHA 

iCHyIOHX MeTOx0B 3axHCTY cIOcooiB 3axHIeHOTO nepenaBaHHA iHhopMaii is 
BHKOPHCTaHHAM HeT0H0HOÈ HHAM0KH 3 MeTOO Îx epeKTHBHOTO 3acTOcyBaHHA B CHCTeMax, 

KpHTHHO BaKJIHBHX o6opoHo31aTHOCT0 Ta HanioHaBHO0 6esneKH AepxaBu. 
BaocKOHaneHHA OKpeMHX By3J0B CHCTeM nepenaBaHHA 0H)OPMai, 30KpeMa p03po6neHHA 

XaoTHYHHX Ta þpakTaTbHEX CHIHaT0B, MOIyIATOp reHeparopa mHpOKOCMyTOBHX, 
IIHpOKocMyTOBoro CHTHATY H¢poBHM IoTOKOM, aHTeHHO-inepHuH upHcTpiÄ i3 
3acTOCyBaHHAM MeTaMaTepiariB JIA nepenai y rirarepuoBOMy ianasOH0, npHcrpOro 
nepenaBaHHA 0HHopMamii no oITOBOJIOKOHHHM J0H0M 0HOpayepBOHOrO AianasOHy 3 

eneMEHTaMH KBaHTOBO0 KpANTOrpapii, 610K BHKOHaHHA KpANTOrpa iHEX IepeTBOpeHb, 

ICMONYJIATOP, AeiH¢paTop Ta 1eKoIep. CrpyKTypHHÄ Ta oyHKnioHaTBHHÄ CHHTe3 
paFioeneKTpOHHHX 3acoQiB cneKTpocKOnii AuepHoro KBanpynoTBHOro pe3oHaHCy, cTBOPeHHA 

Ta 

i3 Heo6xiTHHMH KOpeIAuiÄHHMH WHpoKoCMyrOBHX CHIHa0B 

HOBHX MeTON0B PeECTpauii cnaQKHX CHrHaTiB KP B KOpoTKOXBHJTBOBOMY xianasoHÈ YaCTOT. 



IMokasnuKu ouiKysanux pezynbmamis 
1. 

2. 

3. 

4. 

5. 

6. 

7. 

CTaTTI y xypHanax, mo BXOIATH 10 HaykOBO-MeTpuYHHX 6a3 KinbK0Cmb 

1aHHx WoS, Scopus abo Index Copernicus (11A ryMaH0TapHOro 

Ta couioeKoHOM0YHOro HanpaM0B) 

CTaTT0 y 3akopFOHHHX XyPHanax, mO He yBi}uIH I0 n.1. 

CraTTi y xypHanax, uo BXoIAT5 Io nepeniky axoBHX BHJaHb 

YkpaïHn Ta MaroTb ISSN 

Tesn nonoize� y Marepianax MiKHaponHHX KOH)epeHui4, uo 
6yiyTb onyQrikOBaHi y 3akopAOHHHX BHIaHHAX MOBAMH KpaïH, 
IIIO BXO1ATH I0 OECP. abo o¢iui�HMMH MOBaMH 

CBponeacBKOro Co3y Ta iHAeKeyIOTBCA HaykoBO-MeTpHYHHMH 
6asamu JaHHX WoS aÑo Scopus (Index Copernicus ua coujo 
ryManirapHHX HayK) 
Tesu nonOBineH y Marepianax MiKHapoHMX Ta BceykpaiHCBKHX 
KOHþepeHui� 
OxopoHHÈ JOKYMEHTH 

8 MOHorpaii aÑo 

9. Eyne BInpoBankeHOo HaykoBi aÑo HaykoBO-ipaKTHYH0 pe3ybTaTH 

HIP uIEXOM YKmanaHHA rocnojaYHX A0rOBOpiB, rpaHTOBMX 

yrog 

10. Byne 3axHUeHO IHCeprauiï: 

25 

KaHAHJaTa Hayk (1OKTOpa iIOcoii) 

Kinbxicmb 

18 

MOHorpaii abo po3AiTH MOHorpaio, Io 6ynyTb ony6nikoBaHi KinbK0Cmb 

B yKpaïHCBKHX BHIaHHAX 

IOKTOpa Hayk 

Kinbkicmb 

22 

Kinbricmb 

23 

poszinH MOHOrpa�iH, IIO QynyTb Kinbxicmb 

onyonikOBaH0 y 3akopFOHHHX BHAaHHAX MOBaMH Kpaïe, uo pYKO6aHux 

BXONATb Ao OECP, abo oini~HHMH MOBaMu EBponeHcsKoro 

CoHo3y 

Kinbkicmb 

23 

Kinbxicmnb 

9 

opykosaHux 

apkyuie 
27 

apxyuis 
15 

Kinbkicmb 

3 

Kinbkicmb 

7 

Kinbkicmb 

2 



n/n 

1. 

2. 

3micm emany 

KAJIEHIAPHHÀ IIJIAH POBOTH 

po3uHpeHHAM CNeKTpy. 
IlepBHHHHÄ aHani3 CKJIaNHHX 

CHrHaIiB Ta MeToniB 0X reHepyBaHHA 
IlepenasaHHA CHTHaT0B yepes 

CTpyKTypH i3 napanenbHHX 

4acTOT 

BuKopHCTaHHA AHHaMiYHOrO xaocy 2021 pik 

JIA 3aXHCTY iHGopMauiï 
IHpOKOCMyrOBHX CHCTeMax 3B°A3Ky 3 

3axHCT iHGopMauii B xaoTHYHHX 

CHCTeMax 3B'A3KY 

posnineHHAM CHTHaniB (CDMA). 
Pospo6nemHA mpHcTpOO peecTpauii 
nooNHHOKHX oTOH0B 3 niBHMeHOHO 
TOWH0CTIO BHM0pIOBaHHA 0HTeHCHBHOCTi 
BHnpOM0HKOBAHHS BHKOPHCTaHHAM 

JNaBHHHOoro oToniona, mo ipaLJOE B 
pexHM0 niYHIBHHKa oTOH0B, WAXOM 

CraQinisauii BeIHYHHH pi3HHui MiK 
HaripyroO KHBJIeHHA i HarnpyroO 

MonenIOBaHHA CHCTeM 

TeXHOJNOri� Ta anropuTM0B. 
Ipucrpod 

KOIOBHM 

iHopMauiï is BHKOpHcraHHAM CyyacHHX 
3axHCTY 

MONYNALi/nemoAynAuii 

Tepnin 

aHaNoroBEX Ta HopOBHX CHrHaniB Ha 

GUKOHaHHA 

2022 pik 

OuiKysani pesynbmamu 

(3a3Havumu 

HayKOGi pesynbmamu) 

3simna doKyMenmauin 

(xinbKicmb 

ny6nixayiù, 

ompuMaHux 

KOHKDemui 

doxYMeHmis, 3ein) 

3anNIaHO6aHUN 

3eimwa dOKyMeNmayin: 

-2; 

3axucmic, 

OxoponnuN 

cmammi y McypHanax, uo &xooAmb 

do HayKO8O-MempUMHUr ba3 - 4; 

cmammiy sakopoONNux MCYpnanar 

" cmammiy paroeux eudannAr- 1; 

mesu donoeideù -6; 

"MOHOZPapit abo poÒis - 1; 
InpopMayiünum seim 

Moneni xaoTH4HHX 3axHleHHX 

CHCTeM 3B°A3Ky. 
EKcnepHMeHTaNbHHö MaKeT Ta 

pesynbTaTH A0cNiKeHL 

npouecis nepenaBaHHA EM 

CHrHan0B 4epes CTpyKTYpu i3 
napaneIBHHX npoBiFHHK0B 
WHpOKOMy AianasoHÈ Cy6->Tu Ta 
TTu 4acTOT. 
Beimna dOKYMeHMayin: 

cmammi y xcyphanax, uyo &xoÒAMb 

do HayKO80-MempwHLx bas -5; 

cmammi y sakopdoHUX NCYPHanax 

-3; 
cmammiy þaxosux sudaHHAx-2; 

mesu donoeiòem - 10; 

oxopoNHÈ ÒOKyMenmu - 1; 

" MOHO2papiï abo posð inu - 2; 

3xuyeno ducepmayim - 2; 

lupopnayiünui s8im 

Moneni xaoTHYHHX 

3B°A3KY 3 CDMA 

CHCTeM 

npoBiFHHK0B B MHpOKOMy nianasoni 

Ipoboro naBHHHOro hoToniona. 



3 

oCHOB0 MeTa MaTepiaiB. 

MauiMHHe HaB4aHHA Ta pesepeyapHi 2023 pik 
o64HcNeHHA (machine learning and 
reservoir computing) B xaoTHYHHX 
CHCTeMax 3B'A3Ky. 
IlocTaHOBKa eKcnepMeHTY 
KBaHTOBo0 po3cHJIKH KJIIOYa Ha 

6OKOBHX yacTOTax MOIYIbOBaHOro 
BHnpOM0HIOBAHHA Ta BH3HayeHHA 

KoepisjeHTY NOMHJNOK. 
EkcnepuMeHTaNbHi nocniKeHHA 

BHCOKOWBHAK0CHHX 
o64HcNIOBaNBHHX CHHTE3aTopiB 
4acTOTH, peanisoBaHHX i3 

3acTOCyBaHHAM HOBOrO TeopeTHKO 

YHCNOBOro 6asncy. 
MonenioBaHHA CHCTeM 3axHCTYy 

iHHopMauiï i3 BHKOPHCTaHHAM 
cyyacHHX TeXHOJIOriA Ta airopHTM0B 
Ipncrpoi MONyALii/jeMOnyIAU0i 
aHanorOBHX Ta HopoBHX CHTHaniB 

Ha oCHOBi MeTaMaTepianis 

Ilpwerpoi 
MOY1AU0VneMonynauii 
aHanorOBHX 

CHrHaniB 

Meramarepianis. 

npoBeneHHA 

Maker npHcrpOKo peecrpauiï 
nOONHHOKHX QorOHiB Ta 

nocniKeHb. 
eKcnepHMeHTaNbHHX 

AHaniTH4Hi 
MONeIOBaHHA 

oNTHMaIbHOro 

eKcnepHMeHTaTbHÈ MaKeTH 
pesynBTaT 10cninKeHb. 

EHTponiaHi 

-3; 

Ta H!pOBHX 

Ha 

inQopMauiaÄHHX noTOK0B 

TeneKOMyH0Kaui�HHX CHCTeMax 
3eimna doKYMeHmayia: 

" cmammi y HcypHanx, yo 6xo0amb 

panmie -1; 

do HayKo80-Mempunux bag - 5; 

cmammiy 3akopòoHHx MCYpHanax 

oxopoHHi doKyMeHmu - 2; 

OyHKLjOHaMBH0 

po3paxyHKH, 

cmammi y paxosux GuòaHHAX - 5; 

mesu donosidem -10: 

30xuuyeno ducepmayiä - 2; 

Inpopmayiünuü ssim 

OCHOB1 

npHeTpO., 

MOHOZPaVpiü abo posÒiu - 3; 

CHHXPOH03auii 

noòano Ha KOHKYPc npoEKmie abo 

noNapH3auiï 
HeKOTPoNbOBAHOi 

BONOKH0.. 

posioniny 

Ta 

MONeni 

KOnaMH 

oToeNeKTPOHHOrO npHcTpOKO 
KBaHTOBoï KOMyH0KaLii Ha 

6OKOBHX 

crniHTpOH0KH. 

4acTOTax 

BHIIpOM0HIOBAHHA, ÊO BKJIO4Ae 

nrincHCTeMy HernepepBHO0 
MONYI0B 

BinpaBHHKa i oTPHMYBa4a Ta 
niFcHCTeMy KOMINeHcauii 

B 

CXeMH 

MaremaTHYHa MOIeTb KaHaTy 

onTHYHOMy 

3B°A3KY i3 3aBFocriÄKHMH 
npHerpoiB 

3M0HH 
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5. 

BuNopueraIN 

MoenanNN 

Peniauin Ta 
wponoro pecunepa, nobynonanoro 
a exHOUorieo Software Defined 

Radio, 

inpopauii 

CHCTeM 

BIKopHeTaNHAM 
(yvacnMN TeNHONorii Ta wropwTMiD 

PoapofneHN ceNcopHNx npueTpoln 
Na 0CHORi MeTa aTOM0D 

NaOTIM0N 

DopyBaHHN iyMiB 3 rayconuM 
pononiOM Ha ocHOBi xaoTHYNHX 
cHrHaN0B NenepepBHMN CHCTeM JIN 

3axHLIeHHX 

3B'A3Ky. 

0cnnxeHuN oNeTOMM 

cHCTeMaN panioenekTpOHHOi 
6opoTs6M. 

CHOTOM 

IlporpamHO-anapaTHa 

noCTaHOBKH 

MeTarioBepxoHb 

xeu- 2024 pik 

xaoTHYHHX 

Pospobxa 

Peanisauiï Ta nocnipxeHHA MeTON0B 
2N + 2M - no3HuiaHOÏ MaHinynauii 
LHopoBHX CHHTesaTopax yacTOT 3 
KepoBaHHMH CMYrOBHMH insTpaMH 
Ta MiH0MaNbHHM rpynoBuM yacoM 

3aTpHMKH CHrHAJiB. 
MonenioOBAHHA CHCTeM 3aXHCTY 

inþopMauiï BHKOPHCTaHHAM 
cy4acHHX TeXHONOria Ta anropHTM0B 

PospobneHHA 

30BAN y 

peanisaui 2025 pik 
xaoTHYHHX CHCTeM 

JlocnipkeHHM aBTOKopenauiÄnHX Ta 
B3ACMOKopensuiäHHX BJIacTHBOCTei 

B3aCMOOproronanbHHX 

ceHCopHHX 

nocHinoBHOCTeH. 

(oproroHaNLHHX GanciB) 

CHCTeM 

CHrHaJin 
3 

3almna oOKyMenmaybn: 
cmamml y cypunax, yo axo0amb 

Oo nayxon0-MempwOx ban - 5; 

cmamml y vaKopdonnux Hypuanax 

- 5; 

cmammly haxonux audannax -7; 

mem oonontdei -10: 

oxoponni doxyMenmu -3, 

"MONOzpapit abo podiu -4; 
saxuyeno ducepmayio -3; 
nodano Ha KoHKypc npockmia abo 

epanmla -I; 

InbopMayiinuü saim 

Moneni 

QyuKuiä 

MeTaaTOM0B. 
CeHcopHÈ ipHcTpoï Ha oCHOB0 

PeKoMeHJauiï 

xa¡THYHHX 

iHþopMauiï 

BHKOPHCTaHHA MeTOIy 6yneBoro 

rinepxyQy 
CHCTeMax 

nOkasHHK0B 

AHaniTH4H0 pospaxyHKH Ta 

KOMn'OTepHe MONeJTKOBAHHA 

4ytIHBOCTi MeTaaToM0B, 
EKcnepHMeHTaIBH0 MakeTH Ta 

pe3ybTaTH 10cNiDKEHb. 
IporpamHO-anapaTHa peanisauis 
3axHLeHHX WHpOKOcMyroBHX 

xaoTHYHHX CHCTeM 3B`A3KY. 
OCHOBHi 

xeul 

pekOMeHqauiï 

npHeTpOHO 

MeranOBepxHi 

3axHCTY 

w¢poBHx 

xapakTepHcTHKH 

TeJneKOMyHikaui~HHX CHCTeM Ta 
ecekTHBHOcTi 

nokpaueHHA 38 paxyHOK 

BHKOPHCTaHHAM AOcNiDKeHHN 

TeXHONOri� Ta anroprTM0B. 
Cnoci6 peanisauiï ceHcopHoro 

Ha 

3eimna doNMeNMAyi: 

cmammi y xcypraar, yo &xoÒAMb 

do wayxoGO-MempuMNLr bas - 6; 

cmammi y sakopdoHHUX NCYpHanar 

5: 

oCHOB0 



3HaYeHHAM 6a3H B>100 Ha oCHOBi 
peanisauiH AHCKpeTHHX XaoTHYHHX 

CHCTeM 3B'A3KY 3 

po3uupeHHAM CIeKTpy Ta konoBHM 

posnineHHAM KaHan0B. 

CHCTeM 

npomokOn Ne 4 

Tonosa paòu 

cmammi y oaxosux suòaHNAT -7; 

2021 p., 

mesu donoeiðem -10: 

IIiònuc 

axopOHHÈ ÔoKYMeNmu - 3; 

" MOHO2Papii abo posòin -5 
3ruuyenO Ôucepmayiù � 4; 

" noòano Ha KOHKYpc npockmis abo 

epanmie -1; 

AHaniTHYH0 

KOMIIOTepHe 
MeTanOBepxHi, 

Hayxoeum KepicnuK 

po3paxyHKH 

eKcnepHMeHTaIBH0 

MONeJIOBAHHA 

pospo6neni 
MakeTH 

pesynbTaTH A0cTiDKEHB. 

Piuenna Yuenoï paðu Incmumymy pisuko-mexHinLx ma KOMn 'Omepnux 

Ta 

Iltònuc 

AHreTbCbKHH O.B. 

Ta 
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