PELHEH3IS
Ha JucepTaniiiny podoTy
Kpyrnuka Onera CraniciaBoBru4a

Ha TeMy «EdexTHBHA 1eMOoIy IS Ta iIeHTU(IKaLis CUTHaIIB 13 (ha30BOK0
MaHIMyJIAIi€r0 y KaHatax i3 HeCIpUSTINBIMU YMOBAaMU pailONpHUAMaHHA,
npeacTaBieHy Ha 3100y TTs CTyleHs JOKTopa (inocodii

B ranysi 3HaHb 17 EnekTpoHika Ta TelekoMyHiKawil
3a cnenianbHicTio 172 TenexoMyHikaliii Ta pagioTeXHiKa

AKTyaJbHICTh T€MU AUCEPTALil.

B nuceprauiiiaiit po6oti Kpyrauka O. C. po3risaaloThCsi HOBITHI TEXHOJOTII
pamiosB’s3Ky, IPU [bOMY OCHOBHA yBara MpUIIS€ETHCS pO3po01i O1Ibll e(EeKTUBHUX
Ta CTIHKKMX MeToNiB HU(POBOI CHHXPOHI3ALIl B CydyacHUX MOJAEMax Ta CHCTEMax
paZiOMOHITOPUHIY Ha OCHOBI (a30BOI MaHIMyJsLil CUTHaly. BukopucraHHs
TEXHOJIOTIH repenaBaHHs Ta 00pOOJIeH s CUTHATIB, TaKuX sk OararoanTenHi MIMO-
cucremu, TtexHonorii mepenadyi OFDMA, Carrier-in-Carrier Ta KooIepaTUBHA
peTpaHCsIIisl, TpPU3BEIO A0 30UIBIIEHHS  HE3allOBHEHUX 30H  MOKPUTTH
[IMPOKOCMYTOBOIO JOCTYITY, BKJIHOYAOYM BiafaneHi MicueBocTi. OKpiM TOro Taki
HOBOBBEJICHHsSI 3HAYHO IiABUIIYIOTH BHUMOIM IIOAO SIKOCTI cuHXpoHizamii. Lle
npobyieMu, sIKi HeOOXITHO BUPIIIyBaTH. 3 OTJISAY Ha Te, 110 CUTHAJ MPUUMAETHCS Y
JIOCUTH HECTIPUSTIUBUX YMOBaX, 1€ YMOBU paalonpUiMaHHs € He3aJ0BUIbHUMHU IS
KJIAaCUYHUX METOJIB MpUUMaHHS Ta JeMOAYJsLii, po3poOKka OUIbII e(pEeKTUBHUX Ta
OLIBII CTIMKMX METOMIB HU(PPOBOI CHHXPOHI3AIl CTA€ KIIOYOBUM 3aBIAaHHSIM, IO
BIAMOBIa€ BUMOraM Cy4YacHOTO pHUHKY TelekoMyHikami. Takum yuHOM,
JOCIHIUKeHHS, K1 MPOBOISTBECS Y pamkax aucepraniinoi poootu Kpyrmuka O.C.,
MalOTh BaXJIMBICTb Ta MpaKTUYHE 3HAYEHHS U [OJAJIBLIONO  PO3BUTKY
TeJIEKOMYHIKalliHHUX CUCTEM 1 IX e()eKTHUBHOTO BUKOPUCTAHHSI.

Ouinka OOrpyHTOBAaHOCTI HAYKOBMX pe3yabTaTiB aucepramii, ix
JOCTOBIPHOCTI TA HOBH3HH.
HaykoBa HOBH3Ha pe3ylbTaTiB AUCEPTALIMHOTO MOCTIKEHHS TIIOJSITaE B
HACTYTTHOMY
1. YiockonaneHo MeTOJ pI3HUIEBOI KOpeNsil 3a paxyHOK BBEIEHHS
aIarnTUBHOrO IOPOTY TNPHHHSTTA pIlIEHHS Ta 3alpOIIOHOBAHO CXEMY
peanizanii HOBoro Merony Ha miatdopmi FPGA.
2. 3anpornoHOBaHO TiOpUIHUKA MeTOX NeMOAYISILIl CHUTHANIB, SKUHW TOEIHYE
cxemu cuHxponizauii Tunis feedforward ta feedback. Meton 3abesmeuye
Kpaily, B MOPIBHAHHI 3 KJIaCHUHMMHM MeTOHaMH IEeMOJYJsLii, 0OpobKy



cUTHaNiB i3 ()a30BOIO MaHIMyJAi€l0 B KaHanaxX 3i LIBUJIKOIO 3MIHOIO
XapaKTepUCTUK  [epeaBaHHs Uil  IIMPOKOro  JianasoHy — BiIHOIIEHB
curan/mrym (SNR).

3. Po3po0ieHo MeTOA AeMOAYJSLil CUrHaliB 13 (ha3oBOKO MaHIMyJIIIi€l0 Ha
OCHOBI Teopii KopIycKyJsipHol (6araTouacTkoBoi) Qinbrpanii. OCHOBY METOIY
CKIlajiae HelliHiiiHe ajanTUBHE OLIHIOBAHHs HEBIOMUX IapaMeTpiB CHUTHAIY,
AKi BBeJEeHI B 3alpPOIIOHOBaHY MOJETb BEKTOpY CTaHy. MeToJa I03BOJIIE
CYyTT€BO IMiABMIIMTH TOYHICTH OLIHKM MapaMeTpiB CUTHAJy Ta, BiAIOBIIHO,
MOKPALIUTH 3aBafOCTIMKICTh HOro 0OpoOIeHHs y MOPIBHAHHI 3 KIaCHYHUMH
cXeMaMM CHHXpOHi3allii, 30KkpemMa, 3aCHOBaHMX Ha JeTeKTopax I'apaHepa Ta
Kocraca.

4. 3amporioHoBano HoBuil Meton aexomyBaHHSA moiss PLHEADER  o¢isnunnx
piBHiB cranmaptiB DVB-S2\S2X, sikuil 103BOJIsI€ BUPIILUTH 3aa4y «CIIIIOTO»
po3pisHeHHs curHaiiB cragaaptis DVB-S2 i DVB-S2X.

5. Po3po6Gnieno HOBHiA MeTOoA ineHTH¢iKkanii curnanis tumy Carrier-in-Carrier Ha
OCHOBI pO3paxyHKy KyMYJISTHTIB BULMX MOPSIIKIB.

JlocToBipHicTE 1 OOIpYHTOBaHICTh HAYKOBHX pe3yJbTaTiB 3a0e3NeduyeThes
3aCTOCYBaHHAM METOJIB, M0 OylIM BHKOPUCTaHI Ui AOCSATHEHHS pe3ylbTaTiB, a
TaKOXX JeTallbHUM OIMCOM eKCIIepUMEHTIB Ta MoOJentoBaHHs. Hampukinan, B
IMcepTallil 3aCTOCOBAHO METOAM IU(ppPOBOI 00pOOKM CHUTHANIB 3 BUKOPUCTAHHIM
IMITaLifHOrO MOJIENTIOBAHHS i METO/IB TUHAMIYHOI'O MpOTrpaMyBaHHs. 30Kpema, s
pO3paxyHKy MOPOTiB MPUHHSATTS PillleHHS Ta JAETeKTOPIB Pi3HULEBOr0 KOPEIsATopa,
po3pizHeHHsT Ta JekonayBaHHS curHaniB DVB-S2\S2X Ta imentudikauii curHainis
tuny Carrier-in-Carrier 6ynu Bukopuctani kputepii Heitmana-ITipcona Ta orinka
po6ouoi xapaktepuctuku npuitMada (ROC). Jlns miaTBep/ukeHHS e€(eKTUBHOCTI
3allpOTIOHOBAHUX B  pOOOTI METONIB JEMOAYJSIi TpeAcTaBleHl KiUJIbKICHI
xapaktepucTuky 3anexHocti BER Bim SNR 1 BuKOHaHO iX TMOpIBHSHHSA 3
pesyapTaTaMd poOIT IHIIMX aBTOpPiB. [leTalbHO PO3IIISAHYTO TEOPETHYHI ACIEKTH
JOCIIZKEHHsI 1 ONMCAHO IMPaKTHYHI IepeBard Ta MOXIIHMBI cepH BHUKOPHCTAHHS
3aIPONOHOBAaHUX MeTOAIB. Takoxk pe3yiabTaTd OTpHMaHi B HayKOBi poOOTi
Kpyrauka O. C. niaTBepaXkeHi akTaMu BIPOBAIKEHHS | BUKOPUCTAHHS B pealbHUX
cuctemax TtoBapuctBa «Jlenpra CIIE» Ta mnpoimuim ampobaiiiro Ha HayKOBHX
KOH(EpeHLIisX.

Haykosi pocnimkenns Oyau BuKoHaHi 3100yBaueM Ha kadenapi pamioimkeHepii
KIII im. Iropst CikopchbKOro Ta y HayKOBO-BUPOOHMYOMY MimmpueMcTBi «Jlenbra
CIIE» B pamkax HJP mig kepiBHMUTBOM mpodecopa Kadenpu paaioimkenepii

IOKTOpa  (i3UKO-MaTeMaTUYHHUX HayK npodecopa Kamoxxnoro Onekcanzapa
SIkoBHuua.



OTxe, B [ucepTaliiiHiii po6OTi MocTaBlieHe HAayKOBe 3aBJaHHS JOCTIIKEHHS i
po3pobky Ginbil e(GeKTUBHUX Ta CTIMKUX N0 HECNPUATIMBUX YMOB NpUAMaHHA
MeTodiB 1M(ppPOBOI CHMHXPOHI3alii 1 JeTeKTyBaHHS CHTHalmiB 3  ()a30BOO
MaHimynsuielo s 3abe3nedeHHs Oinpll HamiffHOro Ta CTIHKOTO pajio3B's3Ky,
30KpeMa, B CYNyTHMKOBUX Ta Ha3eMHHX CHCTeMaX LM(poBOro Ge3nmpoBifHOro
3B'SI3Ky BMKOHAHO MOBHICTIO, 37100yBad MOBHOIO MipOIO OBOJIOJIB METOAONOTIE
HayKOBOI JisIBHOCTI.

Ouinka 3micTy auceprauii, 1l 3aBepLIeHICTh Ta AOTPHMAHHS NPHHIMIIIB
aKaaeMiuHOl 100poYecHOCTI.

3a cBOIM 3MicTOM aMcepraiiiiHa pobota 3n00yBada Kpyrauka O. C. MoBHICTIO
Binnosimae Cranmapry BuIIOi OCBiTH 3i cmerianbHocTi 172 TenexomyHikauii Ta
pazioTexHika Ta HampsIMKam [JOCHiDKeHb BIAMOBIAHO O OCBITHBOI IpPOrpamu
TenexomyHikarlii Ta pagioTexHika.

Jucepraniiina poboTa € 3aBepIUeHO0 HAyKOBOIO Mpaler 1 CBIAYHUTH IPO
HasiBHICT OCOOMCTOro BHECKY 3700yBada y HAyKOBHW HampsM MpUMMaHHS Ta
00po6IIeHHs paioOCUTHAIIIB y KaHanax 3i CKJIaJIHUMU YMOBaMH Tepe/adi.

PosrsiHyBIIM 3BIT MOAIOHOCTI 3a pe3yibTaTaMM MepeBipKU IUCepTaliiHOi
poOOTH Ha TEKCTOBI CIiBMAiHHSI, MOXXHA 3pOOMTH BHCHOBOK, IO IucepTaliiHa
po6ora Kpyrnuka Onera CraHiciaBoBUYa € pe3ysIbTaTOM CaMOCTIHHUX JOCIIIKEHb
3100yBaya i He MICTUTB eeMeHTiB (anscudikauii, kommiasuii, padpukauii, nuariaty
Ta 3amno3WdeHb. BUKopucTaHi ifel, pe3ynbTaTW i TEKCTH IHIIMX aBTOPIB MalOTh
HaJIe)KHI TTOCUJIAHHSI Ha BIAMOBIIHE HKEPEIO.

MoBa Ta ¢cTH/Ib BUKJIQIeHHS pe3yJ/ibTaTiB.

JucepTarifina po6oTa HanmMcaHa yKpaiHCbKOI MOBOIO.

HaykoBa po6ora Kpyrauka O. C. € JOriuHOIO Ta YiTKO CTPYKTYpPOBAHOIO 3
TMOCJTI/IOBHUM BUKJIAJIEHHSIM i/Ie¥ i OTpUMaHUX HayKOBHX pe3yJsibTaTiB. Takoxk aBTOP
BUKOPUCTOBYE aJ€KBAaTHI 3arajbHONPHUHATI Ta 3pO3yMUI TepMiHH, sKi J00pe
NI03BOJISIIOTH PO3YyMITH TeMaTUKy HamucaHoi pobGotu. B nuceprauiitHiii pobori
IPOJEMOHCTPOBAHO BUCOKY 3[aTHICTH aBTOopa A0 aHajlidy Ta CUHTe3y 1H(opMallii.
BuknageHo AOCTyNMHUM piBEHb apryMeHTaulii Ta MiATBepKeHb, METOHOJOTIYHY
4iTKICTh Ta HAsSBHICTb HOBUX HAyKOBUX 1 MPAaKTUYHO 3HAYYIUX PE3yJIbTaTIB.

JucepTallisi cKIagaeTbes 3 BCTYMY, 5 PO3AiTiB, BUCHOBKIB, CIIUCKY JIiTepaTypH
Ta A0JaTKIB. 3aranbHui obcsr nuceprauii 140 cTopiHOK.

VY BCTyImi NpoBeeHO 3arajlbHUN OMUC AUCEpTallil, a caMe: aKTyalbHICTh, METY i
METOAM [JOCJI/DKEHHs, HAayKOBY HOBM3HY Ta IpaKTHYHE 3HAYEHHS OTPUMaHMX
pe3ynbTaTiB.

V nepmomy posgini «[locTaHoBka 3ajadui Ta 3aranbHUil aHATITHYHIA Oryisf
JNeMOAYJIsLIl CUTHaIB 13 (a30BOI0 MaHIIMyJISALIEI0» MPOBOIUTLCS 3arajlbHUE OIS i
JIOCHII/DKEHHST BIZIOMUX CIOCOOIB CHHXpOHi3auii B cucTeMax MU(POBOro 3B'S3KY.



PosrisinaeTbcss  TIOHATTS — HECTPUATIMBAX ~ YMOB  pajionpuilMaHHsi,  fKI
XapaKTepU3yIOThCs LIBHIKOK 3MiHOK TapaMeTpiB  XapakTepUCTHKHA — KaHaiy
nepejiaBaHHs. TakoX 3a3HA4a€Thes, IO BHOIp CXeMM CHHXPOHi3alii 3aneXuTh Bill
THITY MHOYKHHHOTO JOCTYITY, SIKHil BHKOPHCTOBY€THCSI B KOHKPETHil CHCTeMI 3B'A3KY.
OnucyeTbCs  MPOBEAEHHS  YHUCENIBHOrO0  MOJENIOBAHHA — TPaJMLIAHMX  CXeM
JEMOJY AT 3 BUKOPUCTAHHSM TOTYJISIPHUX METO/IIB OL[IHKM HEBiZIOMUX MapaMeTpiB
CUTHAJIY Ul BHTAIAKY KaHaay 3i IIBHIKOK 3MiHOIO Ta 0e3 3MiHM XapaKTepuCTHK
nepeaaBaHHs.  Takok — omucyeTbesi  eeKTHBHME — crioci®  BHKOPUCTAaHHS
paio9acTOTHOTO CreKTpy 3a JomoMoroto TexHosorii Carrier-in-Carrier. Lleit Meton
J03BOJISIE OAHOYACHO BHMKOPHCTOBYBATH [eKi/lbKa TepMiHamiB 3B'S3Ky Ha OJHIH
yacrori. OpfHaK, BUHUKAIOTH MeBHI mpobjeMH 3 PO3AUIEHHAM Ta BUSBIECHHIM
curnanis tuny Carrier-in-Carrier. V nasiit pofoTi pocnizmkyroTbes Li npobiemu Ta
MPONOHYIOTBCsl crocobu igeHTH]IKalii TaKWX CHUTHANIB. 3arajdbHUA BHCHOBOK 3
POBEIEHOT0 aHAalli3y JiTepaTypH i YMCeNbHOr0 MOJRNIOBAaHHS MOKa3y€e HeOOXIIHICTh
B JIOJIATKOBMX IOCIIIKEHHAX Ta po3po0ili anmbTepHATUBHUX METOIB CHHXPOHI3aLlil
Ta ineHTHdiKamii B cucTemMax HH(POBOro 3B'A3KY.

YV gpyromy posmini «EdextuBHa nemomynsuist psk curnamiB y kKaHanax 3
HECTIPHUSTIMBAMU yYMOBaMM paJioNpUiiMaHHI» PO3IIAAAThCs TiOpHAHUKE MeTox
neMomynsuii curHaniB ta (peiiMoBa (makeTHa) CHHXPOHi3alis 3a JIONOMOIOIO
nudepeHnianbHOro Kopensatopa. IlpornoHyersest TiOpuaHMHA MeToA JAeMOmymsmii
CUIHAJIB, SKWIl TOEIHYE ANTOPUTMHU TPSIMOrO OLIHIOBAHHS MapaMeTpiB CHTHAIY
(feedforward) 3 momanbIOl0 CHHXPOHI3ALi€ MapaMeTpiB y cXemax 31 3BOPOTHUM
38’ s3koM (feedback). BkasyeTbesl, 110 Take MOEIHAHHS Pi3HUX CXEM CHHXPOHi3allil
Ja€ BUPIIATBHUHA BUTpall MO SKOCTI Yy BHMAAKY IIBHAKOI 3MIHM NapameTpis
XapaKTEePUCTHKYM KaHaly repeiaBaHHs. BUKOHYETbCS MOPIBHIOBAIIbHE MOJIEIIOBAHHS
BIIOMMX TpaIMLiHUX MeTOMiB AeMoAayJisuii Ta riOpuaHOro MeTomy Ha MpHKIaii
curHania 3 (pa3oBOK MaHIMyNSALIEI0 | HABOAATHCS BIAMOBIAHI MOPIBHSIIbHI SIKiCHI
XapaKTepUCTUKKM 3ale)KHOCTI OiTOBOT MOXMOKM Bifl CHIBBIJHOLIEHHS CHUIHAI/LIYM.
[Tokazani mnpuknaaM 3acTOCyBaHHS | [epeBard 3ampoNOHOBAHOTO alrOPHTMY,
30KpeMa pOo3rJISTHYTHH MiAXi[ CHHXPOHI3alii TakoX MOKHA BUKOPHUCTOBYBATH AJIS
cHrHaniB 3 pisHMMM  BugaMmu (da3zoBoi Mmaninmynsuil. JlogaTkoBOw nepeBaroro
3aTPOTIOHOBAHOTO METOMY € TAaKOK MOXKIUBICTh yHi(iKaLil MiacucTeMu AeMOILy sl
K s OesrnepepBHOro, Tak 1 NaKeTHOro peXHMIB Tepenadi, 30Kpema IIpH
nemoxymsitii TDMA curHaniB. Takox y UbOMY XK PO3JiIL pO3rNSgacTbCs HOBUM
miaxin go nobymoBu mimcucteM (peiiMOBOI CHHXpOHI3aLil, sKuil Ga3yeTbes Ha
BUKOPUCTAHHI PI3HULIEBOT KOpendlii Ta aganTUBHOro nopory. Meroa, Ha BIAMIHY Bif
TpaauLiitHUX, 103Bonsie 3abe3neunuT HaiifHy (peiiMOBY CHMHXpOHI3aLil0 BKe Ha
MoYaTKOBOMY eTari 3'e[lHaHHS, KOJM Ile He 3abe3rnevyeHa HaJiifHa CHHXPOHI3aLlis
HociiHol. Takoxk npornoHoBaHui anroput™ P2 agantoBaHo y poOoTi nij peasizalito
Ha raTGopmi nporpaMoBaHux JoriyHux interpanbHux cxem (FPGA) (anroputm P3)



Ta po3pobiieHo cxemy ainroput™y P3 ans npaktuusoi peanizauii Ha FPGA. Jlns
MnopiBHSHHS e(eKTUBHOCTI, HA OCHOBI KpHUTepiiB HMoBipHOCTI npomycky (MDP) Ta
iiMmoBipHocTi xubHOI TpuBoru (FAR) B 3anexnocti Bi SNR, BUKOHAHO uMcelbHE
MOJIeJIIOBaHHs 3anporonoBanoro airopurMmy (P2, P3) i TpaauuiitHoro aaropurmy
anroputmy P, sikuit npornoHyeThesi B pekomenaauii 1o cranaapty DVB-S2.

YV tpetbomy po3aini «Jlemoaynsuis CHrHajliB Ha OCHOBI KOPITyCKYJISIPHOI
(inbTpalii» BBOAMTHLCS HOBHI MiAXiJA 0 AEMOIYJSLIl CHIHATIB HAa OCHOBI METOJIB
OarartoyactkoBoi (inbTpauii (particle filtering) 3a paxyHOK BHMKOPHCTaHHS
3aIpOMOHOBAHOI MOJIeJi MPOCTOPY CTAHIB CUTHAJLY CIOCTEPEIKEHHS 3 ypaxyBaHHIM
JMHAMIKH OHOBJIEHHSI napameTpiB KaHaiy. [IpoBOAMTBLCS 3aralbHUI OMUC METOMY
KopryckymasipHol (inbTpanii i npornoHyeTbes HOro ajanTaiis AAs8 AEMOIYJSLii
curHaiis i3 (a3oBOl0 MaHinmynAuiclo. BHKOHYeTbCS MNMOPIBHANBHMN aHami3 SKOCTI
poGOTH 3ampONOHOBAHOTO AITOPHUTMY, 110 6a3yeThesi Ha 3arporOHOBAHOMY CHOCO0]
JAMHAMIYHOI OLIHKM MapameTpiB CUCTEMHM CTaHIB i3 AEMOAYJISTOPOM, 110 OazyeThbes
Ha TpaauUiHUX KOHTypax cuHXpoHi3auii [apaHepa Tta Kocraca. Otpumani
pe3ynbTaTH [OKa3yloTh, IO [pPH HalexkHOMY BHOOpI KiJIbKOCTI KOPIYCKYII
3anpornoHoBaHuii Meroa 3abesnevye MeHumy OiTOBY mOXMOKY Yy MOPIBHAHHI i3
KilacMYHMM  JemomyisitopoM. Kpim Toro 3asHauaeTbes, LIO TIPH 3aCTOCYBaHHI
anroput™My ©Oe3 3ampoONOHOBAHOTO OHOBJEHHS TapaMeTpiB BHHHUKae edekT
3aMOPOKYBaHHS OLIHKM TapameTpiB CUIHally, MpH SKOMY OLiHEHe 3HA4eHHS el
BIJIPI3HAETLCS BiAl (DAaKTUHHOIO 3HAYEHHS.

Y yerBepTOMY pO3iii «3acTOCYBaHHS 3arMpONOHOBAHMX METOIB AeMOIY/IALIT B
3aj1a4ui JleTekTyBaHHs curHanis cranaaptis DVB-S2 1 DVB-S2X» npejcraBisieTbes
NETEKTOp, SIKMH H03BOJISE BU3HAYMTH JI0 AKOI peBi3il HaNeKUTh NepeaaHuii CHrHal Ta
BH3HAYMTH NapameTpu GpeimMy s cCHCTeM LMPOKOCMYTOBOro criosieHHs DVB-S2
ta DVB-S2X. B 3anpononoBanomy mMeToi JetektyBaHHs Ta Kinacudikauii DVB-S2 i
DVB-S2X curnanis, KJIIOHYOBMMM eleMEHTaMH € KOpPesiTop, AeMOAYJATOp Ta
JIETeKTOp, SIKUH BU3Hayae pesisito crangapty DVB-S2/S2X ta agekoaye ciyxGoBy
inpopmauito PLSCODE. [lerektop jae 3MOry BH3HAYMTH UM TMEPEIAETHCS CHUIHAT
sriano cranaapry DVB-S2, a6o cranpapry DVB-S2X. BkasyeTsces, 110 BaK/IHBAMH
CKJIAJIOBUMM JIAHOTO METOJly AeTeKTyBaHHs € croci® pospaxynky 6itis PLHEADER
(3arosioBKiB) Ta aexoayBaHHs OitoBoi nociigoBHocti nosist PLSCODE. IpuiiManns
pilleHHs, MLIOA0 pe3y/bTaTiB JETeKTYBaHHA BHM3HA4Ya€TbCs MOXWOKOMO, sKa
pPO3paxoBYEThCSl MpPH  JIEKOAyBaHHI. BHKOHAHO w4HCeNbHE MOJENIOBAHHS JIaHOTO
aIrOpuTMY 1 PO3paxoBaHi 3alekKHOCTI HMOBIPHOCTI MPOMYCKY BiJl BiJHOIICHHS
CUPHAN-IIYM, KpiM  TOro, B  SKOCTI TOKa3HUKA  PO3MINBHOI  31aTHOCTI
3anpornonosaHoro criocody, nodyaosano ROC xpuBy Ha OCHOBI sIKOI BH3HAUYEHO
nokasHuk AUC = 0.996. Otpumani excniepuMeHTanbHi xapakrepuctukn MDP, ROC
i AUC noka3syroTb BUCOKY e(heKTUBHICTb MpeCTaBIeHOro crocoly JAeTeKTyBaHHS, a



omke 1 pexoxysaHHa mnosss PLHEADER, nns curmanis, sKi nepenaroTbes 3a
crangaprami DVB-S2 i DVB-S2X, naBith npu HeraTUBHHX 3HaueHHAX SNR.

Y n’stomy posgini «lpeHtudikauis curHaniB Tamy carrier-in-carrier i3
BHKOPHCTAHHSAM  3alpOINIOHOBAHMX CMoco0iB CHHXpoOHi3auii mpsk curHanisy»
MPOMOHYETHLCST  MeTOJ BHsIBIeHHS cyMH paBox QPSK curmanis Ha OCHOBI
BUKOPUCTAHHSI KyMYJISIHTIB YeTBEpTOro MopsiaKy. BkazyeTbes, 110 3anpornoHOBaHMH
metoJ BusBneHHs curHamiB  Carrier-in-Carrier 6a3yeTbcsi Ha  BHSBIEHHI
nepeTBopeHHs (opmu cy3ip's curHaniB. HaBomsTecs pe3yJbTaTH YHCENbHOrO
MoJleNoBaHHs 1 rpadiku podouoi xapakreprctiuky npuitmada (ROC) Ha ocHOBI sKOT
oTpuMmane 3HadeHHs ol nia kpusoto (AUC) 1 BU3Ha4eHO MOporoBe 3HAYEHHS IS
npaBuia NpUiHATTS piwieHb. Otpumane 3HaueHHs AUC s MeTomy KyMYINSHTIB
craHoBuTh 0,963, MmO CBIAYMTH MPO BUCOKY SIKICTH BUSIBIIEHHS 3alpONOHOBAHOIO
merony. Ilokasano Tako nepesary 3armporoHOBaHOTO MeToay aeTektyBaHHs CnC
CUTHAJIIB Mepejl iHIIMM MOXJIHBUM METOJIOM NEeTeKTYBaHHS.

Y pozaini «BucHOBKMY» HaBeIEHO OCHOBHI pe3yJIbTaTH AUCEPTAILil.

Hucepraiiiina po6ota opopmieHa BiaAmoBigHo 10 BUMOr Hakazy MOH Ykpaian
Bin 12 ciuns 2017 p. Ne 40 «IIpo 3aTBepaykeHHs BUMOT 10 O(hOPMIIEHHS JUCEpPTaLlii».

OnpuiroaHeHHs pe3y/bTaTiB AHCEepPTAUiHHOT poboTH.

HaykoBi pesynbtaTi auceprauii BHUCBiITIeHI y 8 HaykoBux myOGnikaiisx
3700yBaya, cepel SIKMX: 3 CTaTTi y HAYKOBHUX BHMIAHHAX YKpaiHu kareropii “A”,
BK/IIOYEHUX Ha Jary omyOniKyBaHHS MO TNepelliky HayKOBHX (DaXOBWX BHIAHb
VYkpainu, 1 ctaTTs y nepioJu4HOMYy HayKOBOMY BHA@HHI NMpOiHJAEKCOBaHOMY y Oasi
Scopus i | craTTs B iHO3eMHOMY BHJaHHI, B SIKifi JJOZaTKOBO BHCBIT/JIEHI HayKOBi
pe3y/ibTaTu AucepTauiifHoi poboTy.

Takoxk pesynpratu auceprauii Oynum ampobOoBaHi Ha 3 HayKOBHUX (axOBHX
KOH(pepeHIIisIX.

Y Tomy uuci:

1) Kpyrmuk, O. C. and [IlaBnenko, M. TII. (2015) “Frame-based
synchronization adaptive method for systems based on DVB-S2 standard
on FPGA”, Visnyk NTUU  KPI  Seriia -  Radiotekhnika
Radioaparatobuduvannia, (62), pp. 77-86. (daxose, kareropis “A”)
OcobucTHil BHECOK aBTOpa — i/lesl BHKOPUCTAHHS aJalTHBHOIO MOPOry
Ta 1100y /10Ba eKCIIEPUMEHTAIEHIX XapaKTEPUCTHK,

2) Kpyrmuk, O. C., Kamoxsuii, O. and Cemenos, B. 10. (2019) “Efficient
QPSK signal demodulation in channels with unfavorable conditions of
radio reception”, Visnyk NTUU KPI Seriia - Radiotekhnika
Radioaparatobuduvannia, (78), pp. 13-18. (Ddaxose, kareropis “A”)



3)

4)

S)

6)

OcobGucTHil BHECOK aBTOpa — po3podka anropuT™my TiOpHAHOIO
JEMO/IYJIITOpa, MOJETIOBAHHS a/IrOPUTMY Ta PO3paxXyHOK MOPiBHSIBHUX
XapaKTepUCTUK.

«Method for the detection of mixed QPSK signals based on the
calculation of fourth-order cumulants». Vasyl Semenov, Pavel
Omelchenko and Oleh Kruhlyk. Signal & Image Processing: An
International Journal (SIPLJ): 10(3), pp. 11-20. June 2019. (Ino3emHe,
JI0Z1IaTKOBO)

OcobucTnii BHECOK aBTOpa — ifies 3aCTOCYBaHHS METO/y KyMYyJISIHTIB
s igentudikauii  curuanis  tany Carrier-in-Carrier, no0ynosa
eKCIIepUMEHTAJILHOT MOJ1e/1i allTOPUTMY.

«Efficient method of M-PSK demodulation based on particle filtering».
Vasyl' Semenov, O. Kruhlyk. Math. Model. Comput. Vol.6, No.lI,
pp.137-143 (2019). (Scopus)

OcobucTuii BHECOK aBTOpa — TPOBEAEHHS ONJISNAY ICHYIOUMX pilleHb
3aCHOBAaHMX HaA MeEToJax KOpMycKyJIspHOi (inbTpauii, onThMizaLis
3aMpONOHOBAHOIO AArOPUTMY B IpOrpamMHoMy cepeaoBuuli Marnab Ta
nodya0Ba eKCriepuMeHTaTbHIX XapakTepPUCTHK.

Kpyraunk, O. C. i1 Cemenos, B. K. (2021) «Mertoa po3nizHaBaHHS
curHaniB crangaptis DVB-S2 ta DVB-S2X Ha ocHOBI edeKTHBHOro
nexkonyBanHs nons PLHEADER», Bicuuk HTVYY "KII". Cepis
Paniorexnika, PanioanmaparoOyaysanus, (87), c. 39-45. (®daxose,
Kareropis “A”)

OcobucTuii BHecok aBTopa — aHaini3 cnenudikauiit cranaaprie DVB-S2
i DVB-S2X, BnpoBamxkenns crnocody aerektyBanHs nojis PLSCODE i
noOy10Ba eKcrnepuMeHTaIbHUX XapaKTepUCTHK.

Kpyriuk, O. C. EdextuBHa gemoaynsuis ta igeHTudikauis CUrHamis i3
(azoBoro MaHinynsuiero B 3aBiaHHiX pagiomonitopunry / Kpyrmuk O.
C., Cemenos B. I0O. // Panioenekrponika y XXI cronitti : matepianu 11
BceykpaiHebkol  HayKOBO-TeXHIUYHOI  KOHdepeHWil CTyAeHTIB Ta
acnipanTiB, 14-16 tpaBus 2019 p., Kui, Ykpaina / KIII im. Irops
Cikopcbkoro, PT®. — Kuis : KI1I im. Irops Cikopeskoro, 2019. — ¢. 53-
54. (Te3u koHpepeHuii)

OcoOucTHii  BHECOK aBTOpa — po3po0Ka airopuT™My TiOpHAHOTO
JeMOJIy IITOPa, MOZE/IIOBAHHS aJITOPHTMY Ta PO3PaxyHOK MOPiBHAILHUX
XapakTepUCTHK.



7) «Method for the detection of carrier-in-carrier signals based on fourth-
order cumulants». Vasyl Semenov, Pavel Omelchenko and Oleh
Kruhlyk. 7th International Conference on Computational Science and
Engineering (CSE 2019). April 27-28, 2019, Copenhagen, Denmark.
(Te3u xoudpepeHwii)

OcobucTnit BHECOK aBTOpa — ijiess 3aCTOCYBaHHS METOMY KyMYISHTIB
s igenTtudikauii  curhanie  tumy  Carrier-in-Carrier, no0ynosa
eKCIIepUMEHTAJIbHOI MOJIeNIi alITOPUTMY .

8) Kpyrmuk, O. C. Meroa nerekryBanus DVB-82/S2X curnanis / Kpyrnuk
0. C., Cemenos B. 0. // PagiotexHiuni mpobiemMu, CUrHAIH, arlapaTy Ta
cuctemu: matepianu X MixHapoIHOI HayKOBO-TeXHIYHOI KOH(epeHIiT,
09 — 11 nucronana 2021 p., Kuis,. Ykpaina: — Kuis, 2021. — c. 66-68.
(Te3mn koHbepeHil)

OcobucTuii BHecok aBTopa — aHauni3 crieuudikaiiii crangapris DVB-S2
1 DVB-S82X, BnpoBamxkennsi ciocody aetektyBanHs nojss PLSCODE i
o0y 0Ba eKCIepUMEHTaIbHUX XapaKTePUCTHK.

[Ty6nikauii Kpyrinuka O. C. MaoTh BUCOKUNM HAYKOBHUH piBeHb i MOBHICTIO
BIIMOBIIAIOTh TMPHUHILIMIAM aKajgeMidHol jgobpovecHocTi. HasiBHICTE HAyKOBOTO
MAXOMY 1 JTIOTiYHe BMKIIAQZEHHS Marepiaqy B CTaTTSIX 1 Te3axX aBTOpa BiAMOBigaE
3arajJbHONPUHHATHM CTaHZApTaM 1| BUMOTraM J10 HayKOBUX ITyOJTiKallii.

Takum yMHOM, HAYKOBI pe3yJIbTaTH OMUCaHI B AMcepTaliiiHiii poboTi MOBHICTIO
BUCBITJICH] Y HAyKOBHX My0Omikaiisx 3100yBayva.

Hepoaiku Ta 3ayBakenus 10 aAucepTauiiinoi podorw.

1. Tepumii pos3ain auceprauii Mae BeTMKHH OOCAT B TOPIBHSHHI 3 IHIIMMH
po3aiiamMHu;

B poGoti He Bka3aHO 3a paxyHOK YOTO OTpUMaHi Taki rapHi pesysbTaTH,
HaNpUKIal, sIK 3MIHIOETBCS KiJTBKICTh OOYMCIIEHb | HACKINBbKU 301IBIINTHCS

(B9

YW 3MEHLIMTBCA BHUKOPHCTAHHS PecypciB 1 Yac BUKOHAHHS OIMCAHUX
aJICOPUTMIB MOPIBHSHO 3 IHIIMMH BiIOMUMH alITOPUTMAMHU, SIKI HABOASATHCS Y
poboTi aBTOpa;

3. Hemae uiTkOro po3’sicCHEeHHs, L0 caMe MaeThCs Ha yBa3si MiJ TepMiHOM
ineHTHdiKaLis.

BBaato, 1110 BUCITIOBNEH] 3ayBakeHHS! He € BU3HAYaTbHUMH | HE 3MEHILIYIOTh
3arajbHy HayKOBY HOBM3HY Ta NMPAaKTUYHY 3HAYUMICTb pe3yJIbTaTiB Ta HE BIUIMBAIOTh
Ha MO3WTHBHY OLUHKY AMCepTaLiiHOl poboTH.



BucHoBok npo auceprauiiiny po6oTy.

BBaxaro, mo auceprauiiiHa poborta 3100yBada cTyneHs Aoktopa ¢inocodii
Kpyrmuka Onera CranicnaBoBuua Ha TeMy «EdekTuBHa meMomymsiuis Ta
ineHTUdiKalis cUrHaliB i3 (a30BOI0 MaHIMyJSILI€0 y KaHallax i3 HeCHpHUSTIUBUMHU
YMOBaMM pajionpuiiMaHHs» BUKOHAHA HAa BUCOKOMY HayKOBOMY piBHi, HE MOPYIIYy€E
NPUHLMIIB aKaJeMiqyHOI T0OpOYECHOCTI Ta € 3aKiHYeHUM HayKOBHUM JOCIIUKEHHSM,
CYKYIIHICTb TEOPETUYHUX Ta MPAKTUYHUX Ppe3yJIbTaTiB SKOTO PO3B'SI3y€e HayKOBe
3aBJaHHs, 110 Ma€ ICTOTHE 3HAYEHHS [JIS rajy3i eNeKTPOHIKM Ta TeJleKOMYHIKalii.
JHuceprauiiina pobGoTa 3a axkTyaJbHICTIO, MPAaKTHYHOKIO I[IHHICTIO Ta HayKOBOO
HOBM3HOIO TOBHICTIO BIJAMOBIAa€ BUMOTaM UYHWHHOTO 3aKOHOJABCTBA YKpaiHH, IO
nepenbaveri B n.6 — 9 «llopsinky mpucyukeHHst cTyneHs AokTopa ¢inocodii ta
CKacyBaHHs pilIEHHS pa3oBOi crieliani3oBaHOi BYEHOI paau 3akKjiaay BHUIIOI OCBITH,
HayKOBOI YCTaHOBHU NP0 NPUCYKEHHS CTyIeHs JokTopa (inocodii», 3aTBEpAKEHOTO
[Toctanosoro KaGinery MinictpiB Ykpainu Bin 12 ciuns 2022 p. Ne 44,

3n06yBau Kpyrnuk Oner CtaHiciaBoBUY 3aC/IyrOBY€ Ha IMPUCYIKEHHS CTYTIEHS
noktopa ¢inocodii B ramys3i 3HaHb 17 EnekTpoHika Ta TejleKoMyHiKamlii 3a
crnenianbHicTiO 172 TenekomyHikauii Ta pagioTexHika.

Peuensenr:

JOLEHT Kadeapu paaioTeXHIYHUX
cucreM HarioHanbHOro TeXHIUHOTO
yHiBepcuteTy Ykpainu « KuiBcbkui

NOJITeXHIYHUHN THCTUTYT iMeHi Iropst
CikopchbKOTo», K.T.H., JIOLL. 77 7ze#~2T  Onekcangp IITTNJIbKA

[Tignuc pereHsexTa,
K.T.H., gonenTta [lInuieku O.0.
3aCBITUYI0.

3aCTyMHUK JeKaHa

panioTexXHIYHOTO (haKyabTeTy
HauioHansHOTo TEXHIYHOTO
yHiBepcutety Ykpainu «KuiBcbkuii
MOJTITeXHIYHUH IHUCTUTYT
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