BIAI'YK
o(iLiHHOro OMOHEHTa JOKTOpa TEXHIYHUX HayK, npodecopa
[Touepnsiea Bitanis MukonaitoBuya Ha auceprauiiiny po6oty Kpyriuka Onera
CranicnaBoBu4a Ha TeMy «EdekTHBHA 1eMOIyJIsLlis Ta ieHTUdiKalLlis CHrHaIiB i3
(a30B0OIO MaHIMyIALI€I0 Y KaHANAX i3 HECTIPUATIMBHUME YMOBAaMHU palioNnpUiMaHHs»,
npe/cTaBleHy Ha 3400y TTs cTyneHs gokTopa ¢inocodii B ramysi 3HaHb
17 EnexTpoHika Ta TenekoMyHikaii 3a cneuianpHicTio 172 TenekoMyHikarii Ta
pamioTexHika, CKIaJeH!# Ha ITiJicTaBl BABYEHHS JMCepTallii Ta
HayKOBHUX Npallb JUCepTaHTa

AKTYanbHICTh TEMH JHCEpPTALIT

Huceprauifina pobora Kpyramka O.C. mnpucBiveHa BHpILIEHHIO 3aBIaHb
MiABMIUEHHS e(eKTUBHOCTI MNpuUiiMaHHS Ta OOpoOJIeHHS CHUrHaliB y Cy4acHHX
uM(pOBUX cHCTeMax pamio3B’s3Ky. 30KpeMa, MPOBEIEHO HOCHiIKeHHs Ta po3pobka
HOBUX METOHIB ifeHTH(}IKaUil Ta JAeMOAyisAuil pamiocurHamiB i3  (a3oBoio
MaHIMyALIE0 y pajiiokaHamax, XapakKTePUCTHKH SKOTO Harepea HeBiZIoOMi Ta LIBHIKO
3MIHIOIOTBCS. 3ayBa)KMMO, 110 B TAKUX KaHaJlaX TPaauLiiHI METOAM MPHMUMAaHHS 4acTo
He 3a0e3rnedyroTh CTIHKY CUMBOJIBHY Ta YaCTOTHY CHHXPOHi3alito, HadiiHy (peiMoBy
CHHXPOHI3alilo, 30KpeMa, NMpH HAABHOCTI MOYATKOBOIO 3MillleHHS HOCIHHOI 4acTOTH,
HaJiliHe pO3Mi3HaBaHHS NESIKHX MPOTOKONIB mepeaavi. Takox TpaauLiiHI MeTOIH
NpUAMaHHS He € J0CTaTHbO e(eKTUBHUMM NpPH HAasABHOCTI HErayCiBChKMX 3aBaj Ta
HENPUCTOCOBAHI JI0 Cy4aCHHMX TEXHOJIOTiH repenadi 3i CHiBMaZalOYMMH HOCIHHUMH
(Carrier-in-Carrier). Omxe, 3 ornsay Ha Bka3zaHi oOCTaBUHM TeMa IUCEpTaLliHHOTO
nocmimxenas Kpyrinuka O.C. € akTyanbHOIO A1 MOJEpHi3alii iCHyIOUHX Ta CTBOPEHHS
HOBMX 3pa3KiB IIH(POBOro pajio3s’a3Ky.

Ouinka  0oOrpyHTOBAHOCTI  HAYKOBHX  pe3yJbTaTiB  JaHcepramii, IiX
JOCTOBIPHOCTI TA HOBH3HH

HaykoBa HOBHM3Ha pe3yJbTaTiB AMCEPTALiHHOrO JOCITIUKEHHS [OJsrae B
HaCTYITHOMY:

|. YnockoHaneHo MeTO pi3HULIEBOT KOpEALiil 3a paXyHOK BBE/IEHHS aanTHBHOIO
MOpory MpUWHATTS pIlIEHHS Ta 3aMporoHOBAHOI CXeMHM peanizauii Ha miaTopmi
FPGA;

2. YIocKOHaleHO MeTOH JEeMOAYJALil CHrHaliB, SAKHH TMOEAHYE CXEMH
cuHxpoHi3auii 3 npsmoto (feedforward) Ta 3BopoTtHoto (feedback) nmetnsamu crexenns,
skuit 3abesnedye Kpauly, B TOPIBHAHHI 3 KJIACHYHHMH METOJaMM JAeMOJIYJIALil,
00pobky curHamiB i3 (a30BOI MaHIMynsli€r0 B KaHajnax 3i MIBUAKOK 3MiHOKO
XapaKTepUCTHUK MepeaaBaHHs sl IXPOKOro Aiana3oHy BiHOILEHb CUTHAN/LITyM;

3. YIOCKOHaNeHO MeTOH NeMOAYJNsLil CHrHaliB i3 (a30BOIO MaHiMylIsaLi€l0 Ha
OCHOBI Teopil KopmycKyaspHOi (inbTpauii, sSKHH ckiajae HeiHifHE aJanTHBHE
OLIHIOBAHHS HEBIZIOMHMX MMapaMeTpiB CHTHANy, AKi BBEAEHI Y 3ampONOHOBaHY MOJENb
BEKTOpY CTaHy, Ta SKHM J03BOJISE IMIABUILIMTH TOYHICTh OLIIHKK NapaMeTpiB CUTHaIY Ta
MOKPALIMTH 3aBaJIOCTIHKICTh HOro 06po6IeHHs NP HasBHOCTI HerayCiBChbKUX 3aBajl y
MOPIBHAHHI 3 KJIACHYHHMH CXeMaMH CHHXpOHi3alil, 30Kpema, 3aCHOBaHUX Ha
nerexktopax ['apaHepa ta Kocraca;



4. YnockonaneHo Meton nekomyBanHs moinsi PLHEADER ¢isuunux piBHiB
cranaaptiB DVB-S2\S2X, mo no3Bonse BUpIIMTH 3a[a4y «CIHIiMOro» po3pi3HEHHs
curHaiiB cranaaptie DVB-S2 i DVB-S2X;

5. YnockonaneHo Metop igeHTHgikauii curHaniB tumy Carrier-in-Carrier Ha
OCHOBI PO3paxyHKy KYMYJISIHTIB BHILHX TTOPSAIKIB.

HaykoBi mnonoxeHHs Ta BHCHOBKH [MCEpTalliiHOI pobOTH B wLiTOMy €
OOIpyHTOBaHUMH Ta IMiJTBEP/UKEHI LIISXOM IMOPIBHSHHSA pE3YJIbTaTiB TEOPETHYHOTO
aHajli3y Ta iMiTamiiHOro MoeNoBaHHS. ABTOPOM 3aCTOCOBAaHO KpUTEPid HamiWHOCTI
po3Mni3HaBaHHsA Ha OCHOBI IUIOLI M/l KPUBOIO pOOOYHMX XapaKTEPUCTUK MpHiiMaya, KU
MEPEKOHIUBO CBITYHUTH MPO €(hEKTUBHICTH 3aMPOIIOHOBAHMX METOLIIB.

JlocTOBipHICTE HAayKOBMX IONOKEHb Ta BHCHOBKIB OucepTaliiHOi 3abe3nedeHa
KOPEKTHICTIO TOCTAHOBKM MaTeMaTHYHUX 3aJad 3 YypaxyBaHHSAM BIAMOBIIHUX
oOMeKeHb Ta BHKOPHCTAHHAM CY4aCHHX MaTeMaTHYHMX METOJIB, BiIMOBIJIHICTIO
MPOTIOHOBAHMWX MaTeMaTH4YHUX Mojened (i3uyHii CyTi MpoLeciB B AOCHIAKYBaHHX
ob'ekrax. Pesynsraty muceprauii Kpyrnuka O.C. npodummu anpo6aiil0o Ha HayKOBHX
KOH(epeHLisX, ceMiHapaX Ta MiATBEpP/KEHI aKTaMH BIPOBAJKEHHS pe3yJbTaTiB B
J0CITI THO-KOHCTPYKTOPCHKUX poboTax.

Otxe, B mucepTauiiHi# pobOOTI MOCTaBleHe HayKOBe 3aBJlaHHS BUKOHaHO
MOBHICTIO, 37100yBay MOBHOIO MipOIO OBOJIOZIIB METOOJIOTIEI0 HAYKOBOI AisIIBHOCTI.

Ouinka 3micTy auceprauii, i 3aBeplIeHiCTb Ta AOTPHMAHHS NPHHUHNIB
akajaemMiyHoi 1o6poyecHoOCTI

3a cBoiM 3MmicToM auceprauiiiHa po6ora 3mo6yBavya Kpyrmuka O.C. moBHiCTIO
Bianosigae CraHaapTy BHINOI OCBITH 3i crmemianpHocTi 172 TenekomyHikauii Ta
pajioTexHika Ta HamnpsMKaM JOCHI/KeHb BIAMOBIZHO [0 OCBITHBOI MPOrpamMu
TenexomyHikauii Ta pagioTexHika.

Huceprauiiina poboTa € 3aBepIIEHO0 HAayKOBOK Mpalelo 1 CBIAYUTH IpO
HasBHICTb 0COOMCTOr0 BHeCcKy 3a00yBaya y HAyKOBHM HampsM TpUHMaHHS Ta
06pobneHHs paiiocUrHaliB y KaHalax 31 CKIaJHUMH YMOBaMHM Iepejayi.

Po3risHyBIIH 3BiT NOAIGHOCTI 3a pe3yabTaTaMK MepeBipKH JucepTaLiifHol poboTH
Ha TEKCTOBi CHiBMaiHHS, MOXKHa 3pOOMTH BHMCHOBOK, LIO AMcepTauiiiHa pobora
prmmca Onera CraHiciaBoBHYa € pe3yabTaTOM CaMOCTIHHUX JOCIIIKEHb 31106y3aqa
i He MicTuTh eneMmeHTiB Ganscudikauii, komminauii, Qabpukauii, nuariaty Ta
3amo3u4eHb. BUKOpHCTAHI iel, pe3yibTaTd i TEKCTH IHIIMX aBTOPIB MAalOTh HaJEKHI

MOCHJIaHHS Ha BiJMOBI/IHI JKepena.

MoBa Ta cTH/Ib BHKJIAJEHHS pe3yJibTaTiB

Jucepratiiiiia poboTa HamKcaHa YKpaiHChbKOIO MOBOIO.

Bci  HaykoBi pe3ynbTaTH MalOTh HalleXkKHY IOCTIJOBHICTh BHUKIAJEHHS,
3arajlbHONPUUHATUN CTUIE MOBIeHHA. CTpyKkTypa Ta HayKOBHH CTH/Ib BHKIIQJEHHS
oucepTalii XapaKTepU3yeThCS JIOTIYHICTIO BHKJIAJEHHS Martepialy, MO A03BOJIMIO
AUCEPTAHTY MOCIiIOBHO PO3IVISTHYTH BCi 3a3HaYeHi MUTaHHS.

Juceprallisi CKIIaa€Thesl 3 BCTYIY, S5 PO3/iMiB, BUCHOBKIB, CITUCKY JIiTepaTypH Ta
nonatkiB. 3aranbHui obcar puceprauii 140 cTOpiHOK.



Y BCTymi pO3KPHBAETLCS CYTHICTH JOCHIUKEHHX [MHMTaHb AEMOAYJSLil Ta
ineHTUQiKalii curHamiB i3 (a30BO MaHIMyNSALIE0 B HECHPHUATIMBHX yMOBAx
pajlionpuiiMaHHs, TTOKa3aHa ii 3HAaYMMICTh B Cy4aCHHX TEJIEKOMYHIKallifHUX CHCTEMax,
a TaKOJXK JIaHa 3arajibHa XapaKTepUCTHKa HayKOBOI poOOTH.

YV mnepuwiomy poszini «IloctaHoBka 3amayi Ta 3araibHUN aHATITHYHIM OIS
JEeMOIyJALll CUrHamiB i3 ()a30BOIO MaHIMyJsALi€i0» IMPOBEIEHO OIMHMC IMOCTAaHOBKH
3aBIaHHs CHHXpPOHI3allil B cucTeMax LH(POBOro 3B’s3KYy. PO3KpHBAETHCS MOHATTS
HECIIPUATIMBUX YMOB palionpUiMaHHsi, fKi XapakTepu3yHThCS LIBHAKOK 3MIiHOIO
napamMeTpiB  XapaKTepUCTHKM KaHally IepelaBaHHS. AKIEHTYeThCS yBara Ha
3aJIeKHOCTI BUOOPY CXeMH CHHXPOHi3alii BiAMOBIAHO J0 THIy MHOXHHHOI'O HOCTYITY,
AKMA BHMKOPHUCTOBYETBCA Yy KOHKpEeTHIH cHcTeMi 3B’s3Ky. [IpoBeaeHO dHCelbHE
MOJENOBaHHA TPaAMLIHHUX CXeM JeMOJyJsuil 3 BHKOPHUCTAHHSM HaWOinbLI
MOIMYJISPHUX BIIOMMX METOJIB OLIHKM HEBIJIOMHX MapaMeTpiB CHUTHAIy i3 peXHMOM
MYJIBTHUIIJIEKCYBaHHS 3 YacOBHM pO3MIiNeHHSAM /Ui BMUMAgKy KaHamy O6e3 3MiHM
XapaKTepUCTUK TMepellaBaHHA | /I BHUMAAKy KaHaTy 31 3MIHOK XapaKTepUCTHK
nepellaBaHHs TPOTATOM BCBOTO TMaKeTy JaHWX. Po3rngHyTo croci® eheKkTHBHOro
BUKOPUCTAHHS CIEKTPY, AKWH 3acHOBaHWi Ha TexHonorii Carrier-in-Carrier, cyTh siIKO1
MoJIAra€ B OJHOYAaCHOMY BMKOPHMCTaHHI YaCTOTHOTO pecypcy KiJlbkoMa TepMiHalaMH
3B’513KY. PO3IISSHYTO OCHOBHI MUTAHHS, L0 BUHUKAKOTH MPH PO3/iNEeHHI Ta BHSABJIEHHI
curHaniB tumy Carrier-in-Carrier. Pe3ynbraTi MpoBe€HOr0 YHCEIbHOTO MOAETIOBAHHS
Mokazanu HeoOXiJHICTh po3poOKH albTepHATHBHMX METOMAIB CHHXpOHI3alil Ta
imeHTUdikawii.

Y npyromy poszgini «EdextuBHa aemoxmynsuis ®M curnaniB y kaHamax 3
HECTIPUATIMBUMH yMOBaMH paJioONpHiMaHHS» JOCITIKEHO MEeTOA JAeMOJIyJsLil
CHrHaliB Ta ppeHMOBY CHHXPOHI3aLIIO 3a JOMOMOro JAU(epeHLialbHOro KOpeisTopa.
30KkpeMa MpOBEAEHO aHali3 iCHYIOYMX pilleHb Ta 3allPONOHOBAHO METOZ AEMOIYJIALIL
CUTHAJIIB, SIKHH TIOEAHYE QIrOPUTMM TNPAMOrO OLIHIOBaHHS [apaMeTpiB CHUTHAIY
(feedforward) 3 mojanblIO CHHXPOHI3ali€l0 MapamMeTpiB y cxeMax 3i 3BOPOTHHM
3’a3koM  (feedback). BHKOHyeTbCs  MOpiBHIOBalbHE  MOJEIIOBaHHS  BiZIOMHX
TpaAMLIAHKX METOMIB AEMOAYJALIl Ta OAHOrO METOLY Ha IpHKIaAi CHrHATiB 3
¢azoBoro Madinmymsuiero. OTpuMaHi pe3yiabTaTH MIATBEPIKYIOTh, L0 B YMOBax
IIBUAKOI 3MiHM MapaMeTpiB CHUTHATY alropuTM 3abesnedye MiHIMalbHE 3HA4YEHHs
6iToBoi moxubku B 3anexkHOCTI Bix SNR y nopiBHAHHI 3 TpPaAULIIHHUMU METOAAMH.

Takox y ApyroMy po3mii ZOCHiIKY€ETECA METOA MOOYA0BH MmiacHcTeM (PperMoBOl
CHHXpOHI3alii. MeToa, Ha BiAMIHY BiJa TpaAMLIHHHX, JO3BOJIsE 3a0e3MeYUTH HaaiiHY
(ppeliMOBY CHHXpPOHI3allif0 BKe€ Ha I[0YaTKOBOMY eTalll 3'€HaHHA, KOJHM IIe He
3abe3neyeHa HaJiliHa CHHXPOHi3allis HOCIHHOI 4acTOTH. 3arporOHOBaHHH aJIrOPHTM
aZlanToOBaHO MiJ peani3auilo Ha MIaTopMmi MPOrpaMOBaHMX JIOTIYHUX IHTErpalbHHX
cxeM. [IpoBesieHO MOpiBHSIBHE YHCEIbHE MOJENIOBAHHS, SIKe Ha OCHOBI 1MOOYI0BaHMX
CTaTUCTUYHUX XapaKTePUCTHK HMOBIPHOCTI NMPOIYCKY Ta HMOBIPHOCTI XMOHOI TPUBOTH
MATBEPAXYE TepeBar 3armpornoHOBaHOTO METOY Hall BITOMHUMH.

Y TperboMy po3mini «JleMomyssiisi CHrHaJliB Ha OCHOBI KOPITYyCKYJIAPHOI
¢binpTpariii» 3acTOCOBaHO MiAXiA 10 AeMOAYJIALIl CUTHAIB 3a paxyHOK yJOCKOHaJIEHHS
MOZENi TpOCTOPY CTaHIB CHUTHANY CIIOCTEPEXEHHS 3 YypaxyBaHHAM JMHaMiKH
OHOBJIEHHsI TapameTpiB kaHamy. Ha ocHoBI Mozem y mpocTtopi cTaHiB c(hOpMOBaHO



alrOPHTM  JIEMOAYJsAUil curHamiB 3  (azoBolo MaHimynsuiero. EdekTHBHICTH
3aMponoHOBaHOro MeToy Oyia nepesipeHa ans 3agayi aemonaynsuii QPSK curnamy Ha
(oHi HerayCiBCbKOro IyMy. 3anpOMOHOBaHMM METON JEMOAYNALii Ha OCHOBI
KOPIYCKYJsApHOi (inbTpauii MnopiBHIOBaBcS i3 AeMOIynsTOpoM, o 0Ga3yeTscs Ha
TPaJMLUiHHUX KOHTypax cuHXpoHi3auii [apaHepa Tta Kocraca. 3 mnobynoBaHux
XapaKTepUCTHK ©iTOBOI MOXMOKM Bijl CHiBBIAHOIIEHHS CHUTHAJ/IIYM BUIHO, IO TMPH
KinbKocTi Kopryckyn piBHii 10000 3anponoHoBaHuit MeTo 3abe3nedye MeHIIy GiTOBY
MOXUOKY y MOPIBHSAHHI i3 KITaCHIHUM JEMOIYJISTOPOM.

Y yerBepTOMy poO3Aini «3acTOCYBaHHS 3alpONOHOBaHMX METOIB AEMOIYJALil B
3aj7a4i JETeKTyBaHHS CHrHaniB craHgaptieB DVB-S2 i DVB-S2X» gocmimxeHo
NETEKTOp, SKWM  J03BOJIAE  BHU3HAYUTH MapaMmeTpd (pedMy I CHCTEM
mupokocMyrosoro crosimeHHs DVB-S2 ta DVB-S2X. B 3anponoHoBaHOMY METOIi
JeTekTyBaHHs Ta kiacudikauii DVB-S2 i DVB-S2X curHaniB KIH040BHMH
eIEMEHTAMH € KOPeJATOp, AEMOAYISTOP Ta AeTeKTop. JleTeKTop Aae 3MOry BH3HAYUTH
YM TepelaeTbesid CUTHan 3riiHo cranpapry DVB-S2, abo cranmapty DVB-S2X.
BaxnuBumu CKnaloBUMM JTaHOTO METOIY JETeKTyBaHHA € croci® po3paxyHKy OiTiB
PLHEADER Ta pexoaysanHs 6itoBoi nociigoBHocTi noasi PLSCODE. Ilpuitmanus
pILIEHHS, I[I0A0 pe3yibTaTiB JETEeKTYBaHHA BHM3HAYAETHCH IOXHOKOW, sKa
pPO3paxoBY€EThCS NMpPH AeKOAyBaHHi. P0o3pobiieHO BiANMOBIAHY MOJENb B CEpelOBHILI
Matlab. B Mozeni po3paxoBaHO 3al€kKHICTh HMOBIPHOCTI MPOIYCKHOI CIPOMOMHOCTI
Bil BiAHOWEHHs curHan/myMm. OTpUMaHi XapaKTePUCTHKH [1OKa3ylOTb BHCOKY
e eKTUBHICTE TNpeJCTaBIEHOro crocoly NeTeKTYBaHHS, a OTXKe 1 JeKOJyBaHHS MO
PLHEADER, ans cursamiB, ski nepenaiotbes 3a crangapramu DVB-S2 1 DVB-S2X,
HaBITh NMPH HETaTUBHUX 3HAYEHHSX CUTHAI/IIYM.

Y n’stomy posmini «lpeHTHdikauis curHamiB THIy ~carrier-in-carrier i3
BUKOPMCTAaHHAM  3ampONOHOBAaHMX CrocobiB  cuHXpoHizauii M®M curHanis»
IPOMNOHYETECS METOJ BHUsBlIeHHS cyMH aBoX QPSK curnamniB Ha OCHOBI BUKOpHCTaHHA
KyMYJISIHTIB Y€TBEPTOro MOpsAKy. Xo4a CydyacHI METOAM KOIyBaHHS 3 BHUIIPaBICHHAM
MOMHJIOK JI03BOJIAIOT MPALIOBATH 31 LIBHAKOCTAMH, GIH3BKUMH 0 TEOPETHYHOI MEXi
[lleHHOHa, MPOMYCKHY 34aTHICTh KaHaTy MOYKHA 30iNBIIMTH 32 JOTIOMOrOI0 CHIHAIIB
tuny Carrier-in-Carrier, y skui KilbKa NepelaHMX CUTHaJiB 3aiiMaloTh TOH caMuUi
YaCTOTHHM Jiama3oH. Y BHIagkax paaiOpo3BiIKM Ta aHali3y CHeKTpa, HeoOXiaHO
BHSBHTH HasBHiCTh curHany Carrier-in-Carrier i BUKOHaTH «cCJIine» pO3JiNeHHs ABOX
abo 6inbiie curHamis. B maHoMy pos3jini 3ampONOHOBAaHO METOJ BHSIBJIEHHS CHTHAIlB
Carrier-in-Carrier, sikuii 6a3yeTbcsi Ha BHSBIEHHI NEPeTBOPEHHs Cy3ip's CHIHaIB.
3anponoHOBaHUi METOJl BUSBIECHHS MMOPIBHIOETECH 3 MIiAXONOM, SKHH 3aCHOBaHWH Ha
CTaHJAPTHOMY BiJIXHJIEHHI CEepeaHBOr0 pajaiyca TOYOK CHTHAJIBHOTO Cy3ip's B OJHOMY
KBaApaHTI KOMIUIEKCHOrO cy3ip's. BcraHoBIeHO, WO 3alpONOHOBaHHH METOJ
3abe3medye mnpaBuibHe BH3HA4eHHS cymu curHaniB QPSK ans mmpokoro kiacy
CHTyalid, sKi 3ycTpidailoTbcs Ha mnpakTuui. Iloka3aHo Takox  mepesary
3aMpONIOHOBAHOrO METOy AeTekTyBaHHs curHamy Carrier-in-Carrier cursamis nepej
METO/IOM «pajiiyciBy.

V po3aini «BHCHOBKK» HaBeI€HO OCHOBHI pe3yNbTaTH AUCepTaLlii.

Huceprauiiina pobora odopmiena BianosiaHo no Bumor Hakazy MOH VYkpainu
Bizx 12 ciyns 2017 p. Ne 40 «ITpo 3aTBepmKeHHs BUMOT 10 0(OPMIIEHHS AUCEPTAaLlii».



OnpuawaHeHHs pe3yJbTaTiB AHCepTaliHHOI po6oTH

HayxkoBi pe3ynbTaT aucepTallii BUCBIT/IEH] y 8 HayKoBUX mybitikaiisx 3100yBaya,
cepel SAIKMX: 3 CTaTTi y HAYKOBHX BHIAHHAX, BKIIOYEHHUX Ha JATy OMyONiKyBaHHS IO
neperniky HaykoBuX (paxoBux BuJaHb YKpaiHu; | CTarTs y MepiogMyHOMY HayKOBOMY
BUJIaHHI, MpOiHAeKcoBaHOMY y 6a3i manux Scopus; | cTaTTs B iHO3eMHOMY BHIaHHI.

Takox pesynsratu nuceprauii Oynu ampoGoBaHi Ha 3 HaykoBUX (DaxOBHX
KOH(EepeHLisIX.

Bigmitumo, mo B cratTi «EdexktuBHa nemomynsuis QPSK curnanis y xaHanax 3
HECTIPUATIMBUMHM YMOBaMM palionpuiMaHHs», 1o omybiikoBaHa B Bicauky HTVYVY
KITI, cepist «Pagiorexnika. PamioamapatobyzaiBaunTBo», 2019, Ne78, ¢.13-18 Ha puc.7
He3po3yMiNlo, sike 3Ha4YeHHs BeduuuHH BER BiAnmoBifae BiAHOIIEHHIO CUTHAN/IIYM
15 nb, ane B auceprauiiHiii poboti puc.2.6 He Bigmosigae puc.7 crarti. Ha puc.6 wiel x
cTaTTi B (YHKLIOHATBbHIA cXeMi BimoOpajkeHi He TPUCTPOi, a alIrOpUTMIuYHI Aii.
Hasxans, 1e 3Haiuuo BigobpaxeHHs i B qucepTauiiHii pobori (puc.2.4).

B omy6iikoBaHMX Mpalsx B HayKOBHX BHAAHHSX IMOBHICTIO BHUKJIAJEHO OCHOBHI
HayKOBI MMOJIOJKEHHs OUCEPTALiifHOI poOOTH Ta OTpPUMaHI Pe3ylbTaTH 3 JOTPHMaHHIM
MPUHLMKIIB aKaJeMidHOi J00pOYecHOCTi, a piBeHb Ta KiJbKIiCTh Mybmikauii
BIIMMOBIJAFOTH BUMOIaM [0 JUCEpTALliif MpeacTaBleHrX Ha 3000yTTs CTyneHs JOKTOpa
¢binocodii B YkpaiHi.

Heponiku Ta 3ayBaxeHHs 10 AHCepTaliiHOT poboTH

[Tpwu 3aranbHii MO3UTUBHIM OLIHIII BapTO 3a3HAYUTH PsiJi 3ayBaKEHb:

1. He 4iTkO BU3HAYEHO MOHATTS «e(eKTHBHA AEMOITY AL,

2. He HajgaHo  XapakTepUCTHKM  TEPMiHYy  «HECTPHUSATIHBI  yYMOBH
pamionpuiMaHHA»: YH BPaXOBYEThCS GaraTompoMeHeBiCTh, a60 MiKCHMBOJIbHA
inTepdepenis, abo yMOBH XapaKTEpU3YIOTHCS DI3HMMH BHIaMH 3aBMHpaHb, abo0
noTpiOHO BpaxoOByBaTH L€ 3arajioM.

3. He HagaHo obMexeHb BUKOPUCTaHHS MOJEIEH, 110 TPHUBEAECHO B po3zini 4.

4. He mpencTaBieHO TMOPIBHSIHHA pe3ylbTaTiB aHamizy AeMOMYJATOpa, IO
HaBeleHi y pos3mimi 2, i3 pesyiabTaTaMM aHalizy [IeMOAyJsATopa 3a METOIOM
KOPITyCKy/IsipHOI (iabTpaii, SKi po3rIsHyTO y po3.imi 3.

5. He Bu3Ha4YeHO BiJHOILIEHHS CHTHAJI/IIyM, $KE& BHUKOPHUCTAHO: L€
CMIBBIJIHOIIEHHS CINEKTPAIBHOI LIIIBHOCTI MOTYXHOCTi eHeprii Ha OiT g0 wIymy,
CITIBBiIHOIIIEHHS €HEPrii Ha CHMBOJI 10 CIEKTPAIBHOI LIIMBHOCTI MOTYKHOCTI IIyMy 4YH
11€ BiTHOLLIEHHS HECYYOl [0 IIyMy MOAYJIbOBaHOTO CHUTHAITY.

6. Tlotpebye MOsICHEHHs MEpIIXi JOAaHOK Y GopMyIi Ha cTop.98.

7. He 3posymino, ski mani npuseneni Ha puc.l.11: ekcrmepumeHnTtansHi abo
TEOpPETHYHI, SKIIO TEOPETUYHI, TO MO AKii GopMyIii MpoBeeHI 0OUHCIEHHS.

PucyHku mgucepramiitHoi poOOTH pSCHIIOTH AHIVIOMOBHMMH Ha3BaMHM Ta
CKOpOYeHHAMH. ITepenik yMOBHUX MMO3HAYEHb Ma€ HEKOPEKTHOCTI.

BBaxaio, 10 BHCIIOBIEHI 3ayBaK€HHS He € BH3HAYalbHUMM 1 HE 3MEHILIYIOTh
3arajibHy HayKOBY HOBH3HY Ta MPaKTHYHY 3HAYMMICTh Pe3yJIbTaTIB Ta HE BINIMBAIOTH HA
MO3UTUBHY OIIHKY JMCEpPTaLiiHOl pOOOTH.



BucHoBok npo auceprauiliny po6ory

Beaxaro, mo auceprauiiina pobora 3n00yBava cryneHs Aoktopa ¢inocodil
Kpyrnuka Omnera CranicnaBoBuua Ha Temy «EdekTHBHa neMonynsauis Ta
ineHTUdikaLis curHaiB i3 $pa30BOK0 MaHIMYNIALi€r y KaHanaxX i3 HECTIPUATIHBHMH
YMOBaMH pajJionpuiiMaHHs» BHKOHAHA HA BUCOKOMY HayKOBOMY piBHi, HE MOpYIIYE
NPUHLMIIB aKaieMiqHOl 106povYecHOCTI Ta € 3aKiHYEHUM HAayKOBHMM IOCIIiKEHHSM,
CYKYNHICTh TEOPETHYHHX Ta MPAKTHYHHX PE3yJbTaTiB SKOr0 pPO3B'A3ye HayKoBe
3aBIaHHA, IO Ma€ ICTOTHe 3HaYeHHs /uis ramy3i 3HaHp 17 EnektpoHika Ta
TenekoMyHikauii. uceprauiifHa po6oTa 3a akTyalbHICTIO, TPAKTUYHOIO LIHHICTIO Ta
HAyKOBOKO HOBM3HOKO TMOBHICTIO BiMOBiAa€ BHMOraM WYHHHOTO 3aKOHOJIaBCTBA
Ykpainu, wo nepenbaderi B nm.6 — 9 «[lopsaky npucyKeHHS CTyHeHs HOKTopa
¢binocodii Ta ckacyBaHHs pillIEeHHS pa30BOi CreliaTi30BaHOI BYEHOI pajd 3aKiaay
BHILIOI OCBiTH, HAYKOBOI YCTaHOBH IIPO MPHUCYIKEHHs CTyrNeHs AokTopa ¢inocodii»,
3atBepmkeHoro [locranoBorwo KabGinery MinictpiB Ykpainu Big 12 cigyns 2022 p.
Ne 44,

3no6ysa4 Kpyrmuk Osner CtaHiciaBoBHY 3aClIyrOBY€ Ha MPUCY/UKEHHS CTYIEHS
noktopa (imocodii B ramysi 3Hane 17 EnekTpoHika Ta TeneKoMyHikauil 3a
crietianbHicTiO 172 TenexoMyHikauii Ta pagioTexHika.

Odinifinuii ONOHEHT:
npocgecop kadenpu «PanioeneKTpOHHAX
CHCTEM Ta TeXHOJIOrii» PaKyabTeTy
TeJIEKOMYHIKalliif Ta paaiOTeXHIKH
JlepkaBHOTO yHIBEpCHTETY

iHTEJIeKTyaTbHUX TeXHOJIOTIH 1 3B’SI3Ky, )
I.T.H., Tpod. h Biraniit [IOYEPHSIEB

M.IL KO7 »  flpmrrest 20 2 5 poky

NIANKC NOCH ™
HAYAALHNK B
KAAPIB



