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AKTYaJIbHICTh T€MH AUCePTALiL

300pakeHHST PI3HOTO MOXOKEHHS IIUPOKO BHKOPUCTOBYIOTHCS y Oaratbox
chepax, HampUKIal, y MEAWYHIA TIarHOCTHIN, JIWCTAHI[IHHOMY 30H]yBaHHI,
pekyiami, TOBCAKAEHHOMY XUTTi. OCHOBHI TEHJEHIIIi, 110 CIOCTEpIraloThCcs B
OCTaHHI POKH B TalTy31 Bi3yaui3allii, MOB's3aH1 31 CTPIMKUM 301IBIIIEHHSM KUTBKOCTI
Ta po3Mipy 300pakeHs. Lle cipuunnsie mpobiemu B 00po0i1i, 30epiranHi, nepeaadi,
kinacudikamii 300paxens. [Ipobiaemu 30epiraHHs Ta mepedadi AaHUX 300pakeHb
MO>KHA BUPIIIUTHU 32 JOTOMOT'O0 CTUCHEHHS.

CTHUCHEHHs 3 BTpaTaMH € OJHHUM 3 KpallMX BapiaHTiB, OCKUIbKH KOE()ILieHT
CTUCHEHHS MOXXHa 3MIHIOBaTH 1 KOHTpOJIIOBaTH. B Toil ke dac, 301UIbIICHHS
Koe(illieHTa CTUCHEHHS 3a3BUYail NPU3BOJUTH 10 MOTIPUIEHHS SIKOCT1 CTUCHEHOTO
300pa)keHHs], 1 B KO(KHOMY KOHKPETHOMY BHUIIAJIKy HEOOX1THO 3HAXOIUTH PO3YMHUI
KOMITPOMIC.

[IpiopuTeTHICTh BUMOT O METOAY CTHUCHEHHS 3 BTPATaMH CYTTEBO 3aJICKHUTH
BiJl KOHKPETHOTO 3aCTOCYyBaHHS. byBaloTh cuTyarlii, KoJid HeoOXiAHO 3a0e3meunTu
3aaHui Koe(ilieHT CTUCHEHHsI ab0 KOe(DIIIEHT CTUCHEHHSI HE MEHIIE 3aJIaHOTO
3HAYCHHSI, Ta HABIIAKW, MOXE 3HAT00UTHCS 3a0€3TMEUYUTH TIEBHY SKICTh a00 SIKICTh
He Tipiry 3a 6axany. TakoX MOXYyTh OyTH HaKJIaJeH1 1HIIII BAMOTH a00 00OMEKEHHS.
Cepen HUX MOXYTb OyTH MOTPIOHO MIBUAKO JOCSITTH KOMIIPOMICY, 3a0IaJUTH
00YHMCITIOBANIbHI pecypcH, ad0 MOBHA aBTOMATH3AIlisl CTUCHEHHS 300pakeHb.

OxkpiM Toro y 0Oararbox BHUIAAKax MependadyaeTbcs, MO0 300paKeHHA, K1
H1JISITaI0Th CTUCHEHHIO, HE MICTATH ITyMy a00, MpUHAWMHI, ITyM € HeBUAUMIM. Ha
MpaKTHIll 1€ 4acTO TaK 1 €, aje, MDK TUM, ICHYE JOCHUTh 0araTto MpaKTUYHHUX
CUTYyaIlil, KOJIK IIyM € BUJIMMUM 1 HOTO MPUCYTHICTIO HE MOKHA HEXTYBATH.

[lepepaxoBaHi Bullle (HaKTOPH € BU3HAYATBLHUMHU MPU PO3POOIT €PEKTUBHUX
METO/IB CTHUCHEHHSI 3 BTpaTaMu, $KI 3a0e3MeuyloTb BHCOKHI KOEQIIIEHT
CTUCHEHHS, Ta MPUUHATHY SAKICTh 300paX€HHS, 30KpeMa 3a HAsBHOCTI Ha HbOMY

IyMmy.

Ouinka OOIpYHTOBAHOCTI HAYKOBHX pe3yJbTaTiB aucepramii, ix
AOCTOBIPHOCTI TA HOBU3HU

Marepianm, BuknaaeHi y nmuceprarii KoBanenko bormana BirtamiifioBuya,
JTIO3BOJIAIOTh 3pPOOMTH BHCHOBOK MPO OOIPYHTOBAHICTh Ta JOCTOBIPHICTH HOTO
HAyKOBUX Pe3yJIbTaTiB. BoHM 3a0€3MeUy0ThCSl BHKOPUCTAHHSIM CyYaCHUX METOJIB
JOCIIKEHHSI, 30KpeMa, Ha OCHOBI METO/IB Teopii HMOBIPHOCTEH 1 MaTeMaTUYHOI
CTATUCTUKHA, MAaTEMaTHUYHOTO Ta YHUCEIHHOTO MOJICIIOBaHHS. BupilieHa BakinuBa



HAayKOBO-TEXHIYHA MpoOJieMa, IO MOJSIrae y po3poOIil e(PEeKTUBHUX METO/IB
0o0poOKM Ta CTHCHEHHS 3 BTpaTaMd Ta HaJaHHS MOXJIMBOCTI IPOTHO3yBaTH
napameTpu s[KocTi 3o00paxeHHs. OTpuMaHi pe3yJbTaTH € TEOPETHUYHOIO 1
IPAKTUYHOK OCHOBOIO JUIsI CTBOPEHHS METOIB Ta aJIrOPUTMIB MPOrHO3YBAHHS
onTUManbHOi pabodoi TOYKKM TapaMeTpiB B HiM, a TakoX MPOrHO3YBaHHS
CepeaHbOKBAIPATHIHOT TOXHOKH.

3 METOI0 MiATBEPHKEHHS JOCTOBIPHOCTI OTPUMAaHHUX PO3pOOJIECHUMHU Y POOOTI
METOJaMH  TMPOTHO3YBAaHHS  ONTUMANbHOI pabo4yoi TOYKM Ta  3HAYCHb
CEPEeNHbOKBAPATUYHOI MOXUOKHA OYyJI0 MPOBEJAECHHO TMOPIBHSHHS 3 peajbHUMU
3HAQUYEHHSMHU JUJIs 300pa)keHb 3 pi3HUX obsacted. J{OCTOBIPHICTH OTpPUMaHUX
pe3yJbTaTiB OyJio MIATBEPAXKEHA 3a PaXyHOK CITIIBBIIHECEHHS MPOTHO30BAHUX Ta
peabHUX 3HAYEHb METPUK OLIIHKHU SIKOCTI 300paKeHb.

Pe3ynbratu nucepraiiitHoi poOOTH BUKOPUCTAaHO B [HCTUTYTI pamiodi3uku 1
enextponiku imM. O. f. YcukoBa HAH VYkpainu, a Takox y HaBYaIBHOMY MPOIIEC]
HamionaneHoro aepokocmigHoro yHiBepcutery iM. M. €. JKykoBCbKOro
"XapKiBCbKHI aBialliftHUIA IHCTUTYT" .

HaykoBa HOBHM3HA pe3yJbTaTiB AMCEPTALIMHOrO MOCTIKEHHS TMOJsrae B
HACTYITHOMY:

1. Brnepie nocnimxeHo xapakrepuctuku BPG konepa min gac iioro po6otu B
pI3HMX YMOBax, Takux SK poOOTa 3 HaNiBTOHOBUMU Ta KOJIbOPOBUMHU
300paXCHHSIMU Yy BHUIIQJKAaX HAsABHOCTI IIyMy Ha 300pakeHH1. lle mo3Bosmio
chopMmyBaTH Ta HaAaTH TOPaAU WIOJO CTUCHEHHS 300pakeHb 3 BTpaTaMu 3
BUKOpuUcTaHHAM Moaudikaniii BPG konepa.

2. OTpuMalio MOAANBIIMKA PO3BUTOK BHUKOPHCTAHHS ONTHUMAJIbHOI POOOYOi
touku (OPT) nns pi3HuX KOZIEpiB, a came BIEpIIE MPOJAEMOHCTPOBAHO MOMKIIUBICTh
OPUCYTHOCTI Takoi TOYkd mansi ctucHeHHs BPG-komepom HamiBTOHOBHUX Ta
KOJBOPOBUX 300payKE€Hb y BUMAAKAX YPKECHHS X 300paKeHb SIK aJUTUBHUM, TaK
1 curHaibHO-3aJiexkHUMU Iymamu. lle gamo 3mory pospaxyBaru I[IKC nns
JOCSITHEHHSI MAKCUMAIIBHOTO eheKTy (puThTparlii (MaKCUMaIbHOI SIKOCTI CTUCHEHOTO
300pak€HHsI Y BIAMOBIAHOCTI 0 PI3HUX METPUK).

3. Bnockonaneno merox nporHo3yBanHs icHyBaHHs OPT B 3actocyBanHi 110
BPG-konepa /s MBTOHOBUX 1 KOJbOPOBUX 300pa’K€Hb, CIIOTBOPEHUX IIYMOM;
OCHOBHOIO PI3HMIICIO 3 MOMEPEAHIMH METOJAMHU € Te, IO 3alPOINIOHOBAHUNA METO/T
BIIEpIlIE BUKOPHUCTOBYIOThCS 110 BPG-konmepa 1 Oepe n0 yBarm o0COOIMBOCTI
CTUCHEHHS JIJIsl OO KOJepa; 1€ AaJI0 3MOT'y HaJaTH OOIpyHTOBaH1 peKOMeHAAIll1
3 BUOOpy mapamerpa Q JUIsi TOCATHEHHS KOMIIPOMICY MK SIKICTIO CTHCHYTHX
300pakeHb 1 KOehIIIEHTOM CTUCHEHHS.

4. BAOCKOHAJIEHO METOJA MPOrHO3YBAaHHSA CEPEIHBOKBAIPATUYHOI MOXUOKH
(CKII); roysioBHOI0O pI3HHUIICIO € TOMEPEIHId aHami3 BXIAHUX [apaMeTpiB,
PE3yJIbTaTOM IHOTO aHaji3y CTaB CIHCOK MapaMeTpiB, BUKOPUCTAHHS SKHX MOXKE
3a0e3MeUnTH Kpally TOYHICTh MPOrHO3YBaHHA (30KpeMa 13 3acCTOCYBaHHSIM
HeWpoMepexi), MO0 Jajo 3MOTY MiABUIIUTH TOYHICTH MPOTHO3YBaHHS 0€3
BUKOPUCTAaHHA JEKUIbKOX 1Tepalliii CTHCHEHHSI.



aKkajeMi4HOI 100pOYeCHOCTI

3a cBoiM 3MicTOM auceprailiiiHa po6ota 3700yBaua KoBanmenko bormana
BiTanifioBruua moBHICTIO BIATIOBIA€ CTAHIAPTY BUIIIOT OCBITH 32 CHIEIIaIbHICTIO 172
TenexoMyHikallii Ta paloTeXHIKa.

MoskHa 3poOMTH BUCHOBOK, IO AucepTailiiina podora KoBanenko bormana
BiTanifioBuua € pe3ynbTaToOM CaMOCTIMHUX JOCIIIKEHb 37100yBaya i HE MICTUTh
eneMeHTiB (¢anbcudikailii, kommurdmii, (aOpukaiii, miariaty Ta 3amno03uYeHb.
Buxkopucrani i1ei, pe3yapTaTs 1 TEKCTH HIIMX aBTOPIB MAIOTh HAJIEKH1 MOCUIIAHHS
Ha BIITMOBIHE JHKEPEJIO.

MoBa Ta cTH/Ib BUKJIAJIECHHS Pe3yJIbTaTiB

HuceprarniitHa po0oTa HamMcaHa YKpPaiHChKOIO MOBOIO, KOTpa BIIIMOBIJIAE
OCOOJMBOCTSIM CTHJIFO HAYKOBHUX JOCTIPKEHb 3 BHUKOPHCTAHHSIM TPABHIIBHUX
TEPMIHIB 1 TIOHATh, XapaKTepHUX JJIA CTaHAApTHOI (axoBoi Ta HAYKOBOI
Tepminoorii. Jluceprariiina poboTa € LUTICHOIO 1 B HI JOCSITHYTI TeMaTH4YHA
MIOBHOTA Ta PO3KPHUTTS IOJIOBHOI HAyKOBOI /1€ aBTopa. [logaHi B poOOTI HAyKOBI Ta
MPaKTUYHI MOJIOXKEHHS JIOTTYHO BUKJIAJEHI Ta JOCTaTHHO OOIPYHTOBAHI.

JucepTarrisi cKJ1aiaeThCs 13 BCTYIy, YOTUPHOX PO3JIUIIB, BUCHOBKIB, CIIUCKY
BUKOPUCTAHUX JIKEpen 1 JOoJaTKiB. 3arajipHuil oOcsr aucepTailii ckiagae 206
CTOPIHOK, 3 HUX 165 CTOpPIHOK OCHOBHOTO TEKCTy, 83 PHUCYHKIB MO TEKCTy, 28
TaOJIUIIl 110 TEKCTY.

VY BeTyni aBTOpOM OOTPYHTOBAHO aKTyaldbHICTh OOpPaHOi TeMH TOCITIHKEHHS,
chopMyTLOBAaHO METY 1 3aBIaHHS JOCHIDKEHHS, a TAaKOX OIKMCAaHO HAayKOBY
HOBH3HY Ta MpPaKTUYHE 3HAYEHHs OTPUMAaHMX pe3yibTariB. HaBeneHo BimomocTi
po anpoOalliro pe3yabTaTiB JucepTaIiitHOT poOOTH Ta 0COOMCTUI BHECOK aBTOPA.

Y nepmomy po3aiili mpoaHai30BaHO CY4YaCHUM CTaH Traiy3i OOpoOKu
300pakeHb. BHKOHAHO 3araJbHM OTrJIsJ, OCHOBHUX JOJATKIB OOpOOKM Ta
CTUCHEHHS 300pa’KeHb a TAaKOK BUMOT SIKi 0 HUX BUCYBatoThcs. [IpoBeaeHo anami3
0COOJIMBOCTEN CTUCHEHHSI 3 BTpATaMU a TaK0X PO3IJISIHYTI ICHYIOU1 KOJEPH.

Y apyromy po3aiai po3risiHyTi ocoommBocti podotu BPG kozaepa. Perenbro
PO3IIISIHYTO CTHCHEHHSI 300pa)K€HHSI K B IpajallisX CIpOro Tak 1 KOJIbOPOBHUX
BapiaHTiB. HaBeneHH1 3aJ€XHOCTI SKOCTI 300pa)KeHHs BiJl MapameTpy KOHTPOJIA
CTUCHEHHS Yy BHIMAJKaxX HAsBHOCTI PI3HMX THUIIIB IIyMy Ha 300pa)K€HHI TakK 1 IpH
foro BiacyTHOCTI. [IpoleMOHCTpOBaHI XapaKTEPUCTUKU CIIOTBOPEHb 5IKI BHOCUTH
cam KoJiep.

Y TperbOoMy po3aiii mpencTaBiieHI PE3yNbTaTH  PO3POOKH  METOIY
IIPOrHO3YBaHHS ONTUMAIBHOI pabouoi Touku 1yst BPG xonepa ta mapameTtpis y mii
toumi. I[lpomemoncTpoBani peamizamii npornozyBanns OPT sk nns Bumaaky
CTUCHEHHS KOJBOPOBUX TaK 1 JUIsi 300pakeHb B rpajaiisx ciporo. Po3risHyTi
BapiaHTH TMIJBUIICHHS TOYHOCTI TIPOTHO3yBaHHS, a TaKOX TMpeACTaBICHI
Moau@ikalii MeToay Il TPOTHO3YBaHHS B OKOJII ONTHMAJIBHOI pOOOYOi TOYKH.
YaineHo yBary mporHO3yBaHHS IO JEKUTBKOM MapaMeTpaM IO XapaKTepU3yIOThb
300paKeHHsI.



VY d4erBepTOMYy PpO3aidi NpEACTaBICHI pPE3YyJbTaTH PO3POOKH METOMY
IIPOTHO3YBAHHS CepeaHbOKBaapaTH4HOi nmoxuoku s BPG koxepa. PosrisHyTi
nepeyMOBH JI0 MTPOTHO3YBAHHSI, HABEJICH] aHAJII3 3aJIC)KHOCTEH METPHUK SKOCTI1 BiJl
napamMeTpa KOHTPOJIIO CTHUCHEHHS, a TaKOX 3aJIeKHICTh MK EHTPOMIEI Ta
orpumannM CKII. 3amponoHoBaHi METOAW MPOTHO3YBaHHS 3acHOBaHHI Ha
BUKOPHCTaHHI JIOKAJIbHOT aKTUBHOCTI B 0JIOKax 300pakeHHsI, Ha OCHOBI €HTPOTIii, Ha
OCHOBI OUTBIIIOT KIJTBKOCTI TAPMETPIB.

Y BHCHOBKAX HaBeJICHO MIJICYMKOBI pe3yjbTaTH MPOBEIEHUX y AUCEpTalli
HAayKOBHX JIOCIIPKCHB, 10 Y3araJbHIOIOTh BUCHOBKH 3a KOXXHHUM 3 i PO3IiTiB.

Huceprariitna pobota opopmiieHa BIAMOBIIHO 10 BUMOT, CPOPMYTILOBAHUX Y
Haka3l MOH Vkpaiau Big 12 ciuns 2017p. Ne 40 «IIpo 3aTBepKeHHSI BUMOT J10
odOopMIICHHS JUCepTallii.

IloBHOTa BUKJIAJICHHSA Pe3YJIbTATIB J0CJiI>KeHb B ONy0JIiKOBAHUX MPANSIX

3a Marepiaiamu qucepTailii omy0JikoBaHo 19 HayKOBHX Mpallb, 3 IKMX 3 CTATTI
y HayKOBHX TMEpIOAWYHUX BHUJAHHSIX — 2 CTaTTI Y BUJAHHIX IHIIOI JEpXKaBu
(LBetinapis Q1), 1 y HaykoBOMy >XypHasli YKpaiHu; 5 cTaredl y HayKOBHX
KypHanax Ykpainu; 7 — myOuikaiii y Matepiagax KoH(pEepeHIid, cepen sSkux 6 y
MaTepiayiax MIDKHApOJHUX aHTJIOMOBHHMX KOH(pepeHIid, 4 3 SKuX BKIIOYCHI /10
MDbKHapogHOT HaykoMeTpuuHoi 6a3u SCOPUS; 4 — 11e koJIeKTUBHI MOHOTpadii.

HaykoBi mnyOmikamii 3700yBadya MICTSTh ONUC HAYKOBUX JOCIIIKEHbD,
IPOBEICHUX B paMKax JAMCEpPTalliiHOrO TMONIYKY, aHajli3 CyTHOCTI MpoOJeMu,
METO/IIB 1 pe3yJIbTaTIB MPOBEICHUX JOCTIIKEHb, a TAKOX OOTPYHTOBaHI BUCHOBKH.
B HaykoBux myOumikamisx 3700yBaya HE BHUSIBICHO TOPYIICHb MPUHIUIIIB
aKaJeMI4HO1 J0OPOUYECHOCT1, BUCHOBKH € OPUTTHAILHUMU.

TakuMm YWHOM, HAYKOBI pE3yJIbTAaTH, OMHCAHI B AWCEpTaIliiHIi POOOTI,
MOBHICTIO BUCBITJICH] Y HAYKOBHX ITyOJIIKaIsAX 3100yBaya.

Henmousikn Ta 3ayBaskeHHs 10 AUCePTaLiiiHOI po0oTH

[To nucepraniiiniii poOOTI MOKHA 3pOOUTH HACTYIIHI 3ayBa)KEHHSI:

1. B TperpoMy po3auTi mpH poO3MIsAAl 3aBaa 1o BHOcUTh cam BPG xkoxep
CKa3aHO MPO T€ L0 HABHICTH I[OTO CAMOT'0 IIIyMYy HEOOX1JJHO BPaXOBYBATHU ajie HE
BKa3aHO KM YMHOM Ta HE HA/IaHO PEKOMEH/IAIIiH 3 I[bOTO MUTaHHSI.

2. JlaHH1 TUCTAHIIIHHOTO 30HIYBaHHSI MOXXYTh MaTH OlIbIIIEe HIK TPH KaHAIH
ToMy Oyno © JOHUIBHO PO3MNISIHYTH Taki Bumanaku. lle Oum mo3Bosmiio kparie
3pO3yMITH YM MOXJIMBO BUKOPHUCTOBYBATH 3aIlpPOIIOHOBAaHI 3700yBaueM METOIU
MPOTHO3YBaHHS ONTUMATBHOI pOOOYOT TOUKHU JIO TAKMX 300pakeHb.

3. Hlesxi rpadiku (Hampukiaan, Puc. 2.33, 2.34, 4.2, 4.3, 4.4) maioTh ayxe
Mauil pu@T IKaTU Ta HAMKCIB, 0 YCKIAAHIOE CIPUUHSTTS 1HGOpMAIIii.

4. B yeTBepTOMY PO3ALII PO3IISTHYTO MPOTHO3YBAHHS CEPEIHbOKBAAPATUYHOT
noxuOKku, 0axaHo 0yJio 6 PO3TIITHYTH MOXKIIMBICTh MPOTHO3YBAHHS 1HIIIMX METPHK,
SIK1 BAKOPHCTOBYBAJIMCH B TTONEPEAHIX PO3ALIaX IS TOOY/I0BU 3aJICKHOCTEN SKOCTI
300pa)keHHs Bl MapaMeTpa KOHTPOJISI CTUCHEHHS.



BBaxato, 1110 MpuBeICH1 3ayBaKCHHSI HE € BU3HAYAJIIbHUMU 1 HE 3MEHIIYIOTh
3arajpbHy HAyKOBY HOBHU3HY Ta MPAKTUYHY 3HAYUMICTh PE3yJIbTaTIB, HE BILIUBAIOTh
Ha 3arajbHy MMO3UTHUBHY OILIIHKY JAMCEPTaLIMHOI pOOOTH.

BucHoBoOK npo auceprauiiiny poodory

BBakaro, mo aucepTariiina pobota 3100yBada cTyneHs Aoktopa (imocodii
KoBanenko bornana BitamiiioBuua Ha TeMy "baratoeramnta o6poOka Ta CTUCHEHHS
300paxkxenb BPG koepoM 3 MpOrHo3yBaHHSIM MapaMeTpiB " BUKOHAHA HA BUCOKOMY
HAyKOBOMY pIiBHI, HE TMOPYIIyE TMPHUHIUIIB aKageMIidHOI T0OpOYECHOCTI Ta €
3aKiHYEHUM HAYKOBHUM JIOCIHIKCHHSM, CYKYITHICTh TEOPETUYHHX Ta MPAKTHUYHUX
pe3yNbTaTIB SKOTO PO3B'SA3y€ HAYKOBE 3aBJaHHA, II0 MA€ ICTOTHE 3HAYEHHS MAJIS
ray3i 3HaHb 17 EnekTponika Ta TenekomyHikamii. JlucepraiiiiHa poOoTa 3a
AKTyaJbHICTIO, TPAKTUYHOIO I[IHHICTIO Ta HAyKOBOI HOBHU3HOK IOBHICTIO
BIJIMIOB1Ja€ BUMOTaM YMHHOTO 3aKOHOJIaBCTBA YKpaiHw, 10 nepemadadeHi B m.6 — 9
«ITopsiaky TpHUCYIKEHHS CTymneHs JokTopa ¢imocodii Ta CKacyBaHHS PIMICHHS
pa30Boi criemiaai3oBaHOl BUEHOI paJu 3aKiiaay BUIOI OCBITH, HAYKOBOI YCTaHOBU
po TPHUCYIDKEHHSI CTyMeHs JoKTopa (inocodii», 3aTBepmkeHoro [loctaHoBorO
Kabinety MinictpiB Ykpainu Big 12 ciung 2022p. Ne44.

3no6yBau Kopasnenko borman BitamiiioBud 3aciiyroBye Ha NPHUCYIKECHHS
CTyneHs noktopa ¢inocodii B ramysi 3Hanb 17 EnekTpoHika Ta TeJeKOMyHiKallii 3a
cnenianpHICcTIO 172 TenekoMyHikalli Ta pajgioTeXHIKa.

Peuensenr:

KaHIUJAT TEXHIYHUX HayK,

CTapIlIvii HAYKOBUM CIIBPOOITHUK,

3aBigyBay kadeapu

CUCTEM yTPABIIHHS JIITAILHUMU arapaTaMu

HamionansHOT0 a€pOKOCMIYHOTO YHIBEPCUTETY

M. M.€. )KykoBCcbKOTO

«XapKiBCbKUH aBiamiitHU THCTUTYT» %?777 — Kocrantun JEPT'AYOB

« 27» tpaBusa 2025 p.



