BIAITYK
oiLiiHOro OMOHEHTa Ha AucepTaliinHy poboTy
Kpyrnuka Onera CtaHicnaBoBuya

Ha Temy «EdekTnBHa gemoaynayisa ta igeHTudikayis curHanise i3 asosotro
MaHinynsayieto y KaHanax i3 HeCNPUATANBMMW YMOBaMWN PagionpuinMaHHs»,

npeAcTaBneHy Ha 3400yTTa CTyneHs AoKTopa dinocodil

y ranysi 3HaHb 17 - ENeKTPOHiKa Ta Te/leKOMYHiKalii
3a cneyianbHicTiO 172 - TenekomyHikaLil Ta pagioTexHika

AKTya/ibHICTb TEMU aucepTaLii.

Y cy4acHOMY CBITi CMOCTepiraeTbCa 3Ha4yHe 3pOCTaHHS Ki/IbKOCTI iH(opmauii,
Ky Heo6XigHO nepeaaBaT Ha 3Ha4Hi BiACTaHi 3a 4ONOMOroO iHHOKOMYHIKaLinHNX
cucteM. OCKiNbKM HopMaLito B Hall 4yac MepeBaXHO MepefardTb Y UUGPPOBOMY
BUINALI - Y BATNALAI JaHUX, TO OAHUM i3 BaX/IMBUX NMOKA3HUKIB AKOCTI NepefaBaHHA
iHpopmauii TakuMn cucTtemaMmy € MMOBIPHICTb MOMWIKW NpU nepefaBaHHi JaHUX.
Taki NOMUNKM BUHUKAKOTh AK 3aBAAKM HAsABHOCTI LWIYMIB Ta 3aBaj Yy NiHii 3B’A3Ky, WO
BXOAUTb A0 CKady iHPOKOMYHIKaLiHOT cucTeMu, Tak i HeifeanbHOCTI napameTpiB
Ta XapakKTepUCTUK TMPUCTPOIB ANa (opMyBaHHA W 06p06GNEHHA CUrHaniB, Lo
BUKOPUCTOBYIOTb A1 MepefaBaHHA AaHUX.

MeToan (ha3oBoi Ta amnniTyAHO-ha30BOI MOAYNALIT € YAaCTO BXMBAHMMWU MpPK
nobyaoBi CyyYacHUX IHPOKOMYHIKaUinHUX CUCTEM, WO MOSICHKETLCA MOPIBHSAHO
BMCOKOK 3aBafOCTIilKICTIO Ta iHDOPMaTUBHICTIO TakMX MeToAiB. [lo Hefonikis npu
BMKOPUCTaHHI UMX METOAIB HaNeXWUTb YCKNaAHEHHA MPUCTPOIB (POPMYyBaHHA Ta
00p06MeHHA CUrHaniB TMOPIBHAHO i3 3aCTOCYBaHHAM aMniTygHOT MOAYNAUiT,
30KpeMa HeobXxigHICTIO 3abe3neyvyeHHs (Pa30BOT CMHXPOHI3aLii OMOPHOro reHeparopa
npuiiManbHOro  MPUCTPOKD  BIAHOCHO OMOPHOr0 reHepatopa nNepeAaBasibHOro
NPUCTPOIO. py BUMKOPUCTAHHI B CyYaCHMX CUCTEMaxX LUPPOBUX METOZLIB MOAYNAUIT
(MaHinynauii) curHany 3’aBunacb nNoTpeba 3abe3neyeHHA TaKTOBOT Ta KagpoBOI
((bperimoBOT) CUMHXpPOHI3aWii B npuinmanbHOMY npucTpoi. TloripweHHs ¢a3oBoi,
TaKTOBOI Ta KaApoBOi CWUHXPOHIi3auii, 30KpemMa B HECNPUATANBUX YMOBaXx
NPUIAMaHHA, € CYTTEBMMW TMpPUUYMHAMK 30iNbLUEHHA MNMOBIPHOCTI MOMUAKKA MpK
nepefaBaHHi fAaHuX. [poTe HeOOXiAHICTb MIABULWEHHA HAKOCTI Ta eeKTUBHOCTI
IHOKOMYHIKaLiMHUX CUCTEM 06YMOB/IOE NOTPEOY Y BAOCKOHANIEHHI 3rafjaHuX BuULLE
meToiB. Came ToMy aucepTauinHa po6ota Kpyrnmka O. C., Wwo npucesivyeHa aHasnisy
Ta po3po6/eHHI0 HOBKX, Giflbll ePeKTUBHUX METOAIB iAeHTUdikauii Ta gemoaynauii
CUTHaniB i3 ()a30BOK0 MaHIMyALUiE0 B KaHanax 3 aqUTUBHUMW GINUMU rayCiBCbKUMMU



Ta HEerayCiBCbKMMM LWyMamu Mpu LWBUAKAX 3MiHaX XapaKTEPUCTUK KaHany
nepejaBaHHs, XapaKTepU3yeTbCsH 3HAYHOK aKTyaNlbHICTIO.

OuiHka 06rpyHTOBaHOCTI  HayKoOBUX  pe3ynbTaTiB  guceprauyii, ix
AOCTOBIPHOCTI Ta HOBU3HMW.

HaykoBa HOBM3Ha pe3ynbTaTiB AWcepTauiiHOro [AOCMIAXKEHHS nonsrae B
HacCTYMHOMY:

1 Y[OCKOHaNeHo MeTof PI3HMUEBOT KOpenauil 3a paxyHOK BBefeHHS
afilanTUBHOIO MOpPOry NPUNHATTS PilLEHHS.

2. 3anpornoHoBaHO ribpuaHMA MeToh AeMOoAynsauil CUrHanie, SKUA NOEAHYE
cxemmn cuHxpoHisauil Tunis feedforward Ta feedback i 3abe3sneuye Kpauly, Yy
MOPIBHSAHHI 13 KNaCUYHUMWU MeTodaMu fAemonynsauii, 06pobKy curHanis i3 pasoBoro
MaHiNynauielo B KaHanax 3i LWBWAKOK 3MIHOK XapaKTepucTUK nepefaBaHHA AN
LWMPOKOTrO fiana3oHy BifHOLEHb MOTYXXHOCTI CUTHANY A0 NOTY>XHOCTI LWyMY.

3. Po3pobneHo meTog Aemopaynauii curHanie i3 (ha3oBO MaHinynauieo Ha
OCHOBI Teopii 6arato4acTKoBOI (iibTpayil Ta HeNiHINHOro aganTUBHOIO OLiHKOBaHHSA
HeBILOMWUX MapameTpiB CUrHany, Wo Aae 3MOry CyTTEBO NIABULLUTU TOUHICTb OLIHKY
napameTpiB CUrHany Ta, BiANOBiAHO, MOKpPaLMTK 3aBafOCTINKICTb MOro 06po6IeHHS
B NMOPIBHAHHI I3 KNAaCMYHUMM CXEMaMUN CUHXPOHI3auii.

4. 3anponoHOBaHO HOBWI MeToA AekofyBaHHsS nons PLHEADER @¢i3nyHmnx
piBHIB cTaHaapTiB DVB-S2\S2X, fAkuil gae 3mory BMUPILLUTK 3agady «C/inoro»
PO3pi3HeHHA curHanis ctaHgapTie DVB-S2 i DVB-S2X.

5. Po3po6nieHo HOBUI MeTOq, igeHTUdikauii curnanis Tuny Carrier-in-Carrier Ha
OCHOBI PO3paxyHKY KYMY/AHTIB BULLNX NOPALKIB.

L OCTOBIpHICTb HayKOBUX pe3ynbTaris 06rpyHTOBaHa  TEOPETUYHO,
MigTBepi>keHa pesy/fbTaTaMy  MaTEMaTUYHOrO MOJENIt0BaHHA B CepefoBuULLi
MATLAB Ta HaTypHUX eKCMepUMEHTIB.

OTXe, y AucepTauiliHiin po6OTi NocTaBneHe HayKOBe 3aBAaHHS BWMKOHAHO
MOBHICTIO, 3400yBay NOBHOK MipOK OBOMOAIB METO0MOrIED HAYKOBOT AiSA/IbHOCTI.

OuiHka 3MicTy aucepTauii, i 3aBeplUeHICTb Ta AOTPMMAaHHA MNPUHLMUMIB
aKaemMiyHoT 4O6pPOoYeCHOCTI.

3a cBoOiM 3MmicTOM AmcepTaliiHa poboTa 3a06yBaya Kpyrnnka O.C. MOBHICTHO
Bignosigae CTtaHAapTy BWLLOT OCBITM 3i crieuianbHOCTI 172 - TeneKoMyHikayii Ta
pajioTexHika Ta HanpsAMkam [AOCNif)KeHb BIAMOBIAHO A0 OCBITHLOT MNporpamu
TenekoMyHiKauil Ta pagioTexHika.

[vcepTayiiHa pob0oTa € 3aBepLUEHOK) HAyKOBOK npauew W CBigYMTb MNpo
HasBHICTb 0COBGMCTOro BHeCKy 3[400yBaya B HayKOBMI Hanpsam MpuiAMaHHs Ta
06p0o6eHHA pagiocurHanis y KaHanax 3i CKnagHUMyY yMmoBaMu nepefaBaHHS.



Po3rnsHyBlwM 3BiT NOAIOGHOCTI 3a pesy/nbTatamMy MepeBipKM AucepTalinHol
po60TM Ha TEeKCTOBI crhiBnagiHHA, MOXHa 3p0OMTM BMCHOBOK, WO AucepTaliiiHa
po6ota Kpyrnuka Onera CTaHicnaBoBMYa € pe3ynbTaTOM CamMOCTIMHUX AOCNIgKEeHb
3gobyBaya MW He MICTUTb €NneMeHTIiB (anbcuikauii, komninauii, gabpukauii,
nnariaty Ta 3anos3nyeHb. BukopucTaHi ifgel, pe3ynbtaTu i TEKCTM IHWMX aBTOPIB
MaloTb Ha/IeXXHi NOCUIaHHA Ha BigMOBigHE [XKepeno.

MoBa Ta CTUNb BUKNALeHHS pe3ysbTaTiB

[uncepTauiiiHa po6oTa HanucaHa YKpaiHCbKOK MOBOHO.

[uncepTauia € 3aBeplleHO HayKOBO-[OCNiAHOK po60TOHD, WO BMKNaAeHa
NoCcnif0BHO, A4OCTYMHO, NOTIYHO.

[uvcepTania cknagaertobcs 3i BCTyny, 5 po3ainis, BUCHOBKIB, CMUCKY fiTepatypu
Ta foAaTKiB. 3aranbHuiA obear gucepTauii 141 cTopiHka.

Y BCTyNi BWUCBITNEHI aKTya/lbHICTb AMcepTaLiiiHMX AOCNiAKeHb, MeTa i 3afavi
[OCNIIKEHHS, HAyKOBa HOBU3HA Ta MPaKTU4YHE 3HAYeHHA OTPMMAHUX pPe3ynbTarTis,
iHpopMauisa npo Haykosi nyb6nikawii 3500yBayva.

Y nepwomy po3aini 34iiCHEHO MOCTaHOBKY 3ajadi Ta 3arafibHUil aHaniTUUYHWUIA
ornsag Aemoaynsauii curHanie i3 PasoBo0 MaHinynauieto.

Y [pyromy posfifi - po3rfnsgHyTo  3anpomnoHOBaHWA  TiGPUAHUIA  MeToq
AeMoaynauii - curHanie  Ta BAOCKOHaNeHWn MeTof pi3HMUEeBOT Kopensuil, Lo
3abe3neyytoTb Kpally, Y MOPIBHAHHI i3 KNacMYHMMKW MeTodamu AemMoAaynauii,
06po6KYy CUrHaniB i3 pa3oBOK0 MaHINynsyieto.

TpeTin po3ain NPUCBAYEHUIA ONUCY MeToAy AeMoAaynauii curHanis i3 ¢)a3oBoto
MaHiNynsuielo Ha OCHOBI Teopii 6aratoy4yacTKoBOi (inbTpauii Ta HeniHiHOro
afanTMBHOIO OLIHIOBAHHA HEBILOMWX MapaMeTpiB CUrHany, WO Aa€ 3MOry CyTTEBO
MiABULLNTA TOYHICTb OLIHKMN NMapameTpiB CUrHany.

Y uyeTBepTOMY PO3A4iNi Po3rnsHYTO 3anpornoOHOBaHUI MeTOA AeKOAYBaHHA NONs
PbHEABEA @i3nyHux pisBHiB cTtaHgaptie OYB-82\82X pnna BupiweHHA 3ajadi
«CMiNoro» po3pisHeHHA curHanis crtaHaapTise OYB-82 1 OYB-82X.

Y n’atomy po3fini  34iiCHEHO Ta  [AOCNig)XeHO po3pobneHnin  meTof
igeHTUgikayil curHanis tuny Cartier-in-Carrier Ha OCHOBI PO3pPaxyHKY KYMY/SHTIB
BULLMX MOPSALKIB.

3aranbHi BWCHOBKM [0 pob60OTM 3acBifuvytoTb MepeBarn BAOCKOHA/IEHUX Ta
3anpornoHOBaHMX MeTOAIB.

[uncepTauiitHa po6oTta oopmieHa BiAnoBiAHO A0 BUMOr Hakasy MOH YkpaiHu
Bif 12 ciuHs 2017 p. Ne 40 «[po 3aTBepAXeHHS BUMOT 0 OOPM/IEHHS AncepTalii».

OnpunigHeHHSA pe3ynbTaTiB gucepTaliiHol poboTun
HaykoBi pe3ynbTatv fuceprauii BWUCBIT/MIEHI B 8 HayKoBMX ny6nikayifax
3nobyBava, cepef fKUX: 3 CTaTTi B HayKOBMX BUAAHHAX YKpaiHW Kateropii “A”,



BK/IIOYEHMX Ha Aaty onyo6/ikyBaHHA [0 Mepeniky HayKoBMX (axoBUX BUAaHb
YkpaiHn, 1 crtarta B nepiogMuyHoOMy HayKOBOMY BUAaHHI MpoiHAeKcOBaHOMY B 6asi
Scopus i 1 cTarTd B iHO3eMHOMY BWAAHHI, Y SIKil [OAATKOBO BWCBIT/IEHI HayKOBI
pe3ynbTaTu gucepTauiiiHOT po6oTHw.

Takox pe3ynbTatn guceptauii 6ynm anpoboBaHi Ha 3 HayKOBUX (axoBuX
KOHhepeHuifxX.

HaykoBuii piBeHb MepepaxoBaHUX nyb6nikayin moxe O6YyTU OUIHEHUA £K
BMCOKWI, Y HAX AOTPUMAHO NMpUHLMNIB aKafemMiuyHOT 4OOPOYECHOCTI.

Taknum YMHOM, HayKOBI pe3ynbTaTu OnucaHi B AncepTauiiiHiii pob0Ti NOBHICTHO
BMCBITNEHI B HAYKOBUX Ny6ikayisax 3106yBaya.

Hepnonikn Ta 3ayBaXKeHHs [0 AucepTayiinHol poboTu.

1.Y nyHKTax 2-5 HayKoBOI HOBW3HW He 3a3HayeHO 4YiTKO, AKOro CTYyMeHs
HayKOBOT HOBMW3HW (BrepLle 3anpornoHOBaHO, YAO0CKOHasleHo, Habyno nofanblioro
PO3BUTKY) AOCATHYTO B po6OTi 3406yBayva.

2. Y po60Ti 3p06sieHO aKLUEHT Ha BAOCKOHaNneHHI MeToAiB (ha30BOi, TAaKTOBOI Ta
KafpoBOi CUMHXPOHI3aLil 3a YMOBM Aii HeraycoBmx 3asaj Yy MiHiT 3B’A3Ky, npoTe 3
po60TN He 3p0O3yMmino, 3aBafu 3 AKMMWU PO3NOLiNaMyM BUNALAKOBOI BeMUMHU BYyo
B34TO [0 yBaru.

3. Y posaini 3 mMoBa Iige nNpo po3pobneHnii meton gemoaynauii curHanis i3
(ba30BOKD  MaHinynsuietro Ha OCHOBI Teopii 6GaraTo4yacTKOBOT (inbTpauii Ta
HeNiHIMHOro ajanTMBHOIO OLiHIOBAHHA HEBIAOMWX napameTpiB CUrHany, npoTe
MeTo[ He CPOPMYNbOBaHUIA YITKO, X04Ya AeTa/bHO OMWCaHi anropuTMK, Ha SKUX BiH
6a3yeTbCA.

4. Y po6OoTi NPUCYTHI PUCYHKM 3 Hanmcamm iHO3EMHOK MOBOI, Hanpuknag,
puc. 5.5, puc. 5.7 - puc. 5.12.

5. Ha fesikux pucyHkax BiACYTHi BIAOMOCTI MPO BEMYMHN, WO BifoOpaXKeHi Ha
oci abcumc uu oci opAuHaT, Hanpuknag, Ha puc. 5.2 - puc. 5.4, a Ha AeAKuUX He
BKa3aHO PO3MIPHICTb TaKMX BE/IMYWUH, Hanpuknag, Ha puc. 5.2 - puc. 5.4, puc. 5.7 -
puc. 5.12. Ha puc. 1.11 He noO3Ha4yeHO, YoMy BIANOBIAAOTb KPWBI YEpPBOHOro Ta
CUHbLOrO KOJbOPIB.

6. Y pob6OTi NPUCYTHI fAesAKi TepmiHW, AKI AOUIIbHO 3aMIHUTU Ha YKPaiHCbKI
BIANOBIAHMKK, 30KpeMa “nepefdaya” um “npuiniom” (y po3yMmiHHI npouec) - Ha
“nepefaBaHHA” UM “npuinMaHHsA”. TakoX psag TEPMIHIB Y)KNUTO HEKOPEKTHO, 30Kpema,
Ha cTop. 37 “QiNbTP HM3bKUX 4acTOT” AOUINbHO 3aMIHUTKM Ha “QINbTP HMKHIX
4acTOT”, OCKINIbKN [0 HU3bKUX Ha/exaTb BUK/IOYHO YacTtoTu Big 30 o 300 KIy,.

MpoTe BBaXKakw, L0 BUCNOB/EHI 3ayBaXXEHHS HE € BU3HAYa/IbHUMU A He
3MEHLUYIOTb 3arajbHy HayKOBY HOBW3HY Ta MPakTU4HY 3HAYMMICTb pe3ynibTaTiB | He
BN/INBAKOTb Ha MO3UTUBHY OLIHKY AucepTayiinHoi poboTu.



BncHOBOK Npo ancepTayiinHy poboTy

BBaxkalo, WO AucepTauiiiHa po6oTa 3a00yBaHa CTyneHsi AoKTopa dinocodii
Kpyrnmka Onera CraHicnaBoBnya Ha Temy «EdekTvBHa pgemofyndauisa Ta
IAeHTUMIKaLig curHanie i3 asoBor0 MaHIinNynAauiet0 y KaHanax i3 HecrnpuaTInBUMM
ymoBaMu pagionpuinMaHHs» BMKOHaHa Ha BUCOKOMY HayKOBOMY PiBHi, He MmopyLlye
NPUHUMNIB aKafeMiyHOi J06pOoYeCcHOCTI Ta € 3aKiHYEHUM HayKOBUM [OCHiIKEHHSM,
CYKYMHICTb TEOPEeTUYHUX Ta MNPaKTUUYHUX pe3ynbTaTiB AKOro pOo3B'A3Ye HayKOBe
3aBAAaHHA, WO Mae ICTOTHE 3HauyeHHA ANna ranysi 3HaHb 17 - ENEKTpoHiKa Ta
TenekomyHikauii. AucepTauiiiHa po60oTa 3a akTyanbHICTHO, NPAKTUYHOK LIHHICTIO Ta
HayKOBOK HOBM3HOK MOBHICTIO BIAMOBIAaE BMMOram YMHHOIO 3aKOHOAABCTBA
YKpaiHu, wo nepegbaveHi B n. 6 - 9 «lMopagky NpuCyKeHHS CTyMeHs AOKTopa
(hinocodii Ta cKacyBaHHS pilleHHA pa3oBOl cnewiani3oBaHOl BYEHOI paan 3aknagy
BUMLLOT OCBITW, HayYKOBOI YCTAHOBW NP0 MPUCYKEHHA CTYneHa AOKTopa (inocodii»,
3aTBepAKeHoro MoctaHoBol KabiHeTy MiHicTpiB YKpaiHu Big 12 ciyHa 2022 p.
No44.

3po06yBay Kpyrnnk Oner CTaHicniaBoBMY 3aC/yroBy€ Ha MPUCYKEHHSA CTYMNeHS
fOKTOpa inocodii B ranysi 3HaHb 17 - EnekTpoHika Ta TeneKoMYyHIiKauii
3a cneuianbHIicTO 172 - TeneKoMyHIiKaLii Ta pagioTexHika.

OQiyiNnHNIA OMOHEHT:
3aBifyBay Kagenpu TeOpeTUYHOI
pafioTeEXHIKN Ta pagioBUMIpHOBaHb
HauioHanbHOro yHiBepcuTeTy

“JIbBIBCbKa NONITEXHIKA”,
4.T.H., npodecop IBaH TOPBATUM

Mignuc I. TOPBATOI O 3acsi

BueHuii cekpeTap

HauioHanbHOro yHisep
“J1bBIBCbKa MONITEXHI PomaH BEPUJTIMHCBKWIA

M.TT. « N 2023 poky
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