BIIT'VK

odiIifHOrO OTIOHEHTa JOKTOpa TEXHIYHUX HayK,
Ha JMCepTaliiiHy podoTy
KO3AKA AHAPISA BITAJIIMOBUYA

“POBOTA AKYCTUYHUX CUCTEM B YMOBAX IIYMOBHUX
HABAHTAXEHbB”

NoJaHy Ha 3100y TTs HAyKOBOTO CTyIeHs JokTopa dinocodii
3 ragysi 3HaHb 17 EsilekTpoHika Ta TesiekomyHikanii
3a cneniaabHicTio 171 Enexkrponika

AKTya/IbHiCTh TeMH JUCepTaNil.

Jluceprarniiina poboTa NpHCBSYEHA BHPIMIEHHIO MPOOJIEMH PO3pOOKH
CHCTEMH IOBITPSHOTO IEJIEHIYBaHHS MaJMX PyXOMuX 00’ekTiB. B celi yac 3pociu
BUMOTIaMH JI0 CHCTEM TIOBITPSHOTO CIIOCTEPEXEHHsSI Ta PO3BIAKK, a TaKOoX
HeoOXiZHOCTh BIOCKOHANIEHHs icHyro4doro mapky BITJIA B 9acTHHI 3MEHIIEHHS
pamionokariifHoi Ta akycTHdHOi moMiTHOCTI. Tomy cdopMmynpoBaHO 3axady
PO3pOOKH CHCTEMH aKyCTHYHOTO LIyMOTIETIEHIYBaHHS MalluX JIiTaJIbHUX anapaTiB
Ha OCHOBI METOJiB IEeJIEHI'YBaHHS, SIKi YCITIIIHO BUKOPHCTOBYBAJIUCh B I1iIBOJIHIN
aKyCTHII.

Bigomi poGoTu BueHHX, IO 3aiiMainucs neneHrauiero urymiB Big BITJIA:
Harvey, B., O’Young, S., Pham, T., Srour N., Moshkov, P., Samokhin, V.,
Yakovlev, A. A TakoX 3 [IOCIi[DKEHb AaKyCTUYHHUX BHUIIPOMIHIOIOYHMX Ta
NpUIAMaroYuX MpUCTPoiB y rigpoakyctui Buenux: O. I'. Jleiika, B. I'. Casina, O.
B. Kopxuka, A. Sedunov, C. O. Kozepyka, K.B. I'oposoro.

[Tepenik HeBUpiIEHHX TPoOOIEM M€ ¥ [JOCUTh 3aJMINAETHECA JOCUTH
BenmukuM. OnHa 3 HHUX — 1€ CTBOPEHHS BIPTyaJlbHUX IHCTPYMEHTIB IS
BUMIPIOBaHHSI OCHOBHMX XapaKTEPUCTUK aKyCTHYHOIO IIOJid Ta BHUSBICHHS
aBTOHOMHHX PYXOMHX 00 €KTiB. BHHUWKIIa HEOOXiAHICTh MEPBUHHOIO BUSBJICHHS
ta cnocrepexenHss BITJIA 3acobGamu [IyMoOmeNeHralifHMX CHCTEM MHOBITPSHUX
IIMPOKOCMYTOBHX BHUIIPOMIHIOIOYUX O0’€KTIB PpI3HOrO0 MNPHU3HAHHSA, a TaKOX
301IbIIEHHS. SKOCTI TEPBMHHOTO BHsBIEHHS. ToMy HEOOXIJHICTh NOAAIBIIOrO
BHUpIIIEHHST 3a7a4 3 YyHiQikamii Ta HAOYHOCTI LUIAXIB arapaTHO-IPOrpaMHOIl
peaiizaiii 3aco0iB MiABOJHOTO Ta MOBITPSHOIO LIyMOIEJIEHIYBaHHS BH3HA4YWIIA
aKTyalbHicTh 00paHoi Temu auceprailii Ko3aka Anzapis BiranilioBuya.

Ouinka o0rpyHTYBaHHSI HAYKOBHX pe3y./bTaTiB AUcepTaii, ix
JAOCTOBIPHOCTI T2 HOBH3HH.

Memoro pobOTH HAyKOBOTO JOCHI/JKEHHS € CTBOPEHHsS CHCTEMH
IITyMOTIEJIEHI'Y BAHHSI TTOBITPSIHUX 00’ €KTIB 32 JOTIOMOI'0X0 CYy4acHOI'0 IIPOrpaMHOro
3abe3medeHHsl. A TaKOX BHpIlIEHHs 3aaa4 3 yHigikamii Ta HaOYHOCTI HUISXIB
anapaTHO-IPOrpaMHOI  pearizamii  3aco0iB  MiABOJHOIO Ta  MOBITPSHOIO
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IITyMOTIeJIeHIyBaHHsS. ABTOp JOCST TMOCTABIEHOI METH 3a JIONOMOIOK JEKIIBKOX
METO/IiB JOCIiKEHHs, 1110 HaBeeHi y po3/ijaax AucepTaLii.

JIns JOCATHEHHS MeTH B IWcepTaliiiHiii poOOoTi BHpilIMeHI HacmynHi
3a80aHHA:

1. JlocniguTH OCHOBHI CHCTEMH Ta METOOJIOT1] IIIyMOIIEJICHTy BAHHSI.

2. Po3riissHYyTH MOYITHBI CIIOCOOU peai3allli CUCTEMH LIy MOIIEJICHTY BAaHHSL.

3. JIocHiuTH yMOBH BHSIBJIEHHS i TeJICHTYBaHHS Y TOBITPI.

4. Po3poOuTH TPaKT BUSIBJIEHHS i eJIeHTyBaHHs B mporpami LabView.

5. IlepeBipuTu poGOTY PO3pOOIIEHOTO TPAKTy B JaOOPATOPHMX 1 HATYPHUX
yMOBaX.

00 €KTOM J0CTiIZKEeHHs € TIPOLIEC [ITyMOTIeJICHTyBaHHS, 1110 BKIJIFOYA€ OIS/
MPOCTOPY, BHSABICHHS, BHUMIPIOBaHHS IapaMeTpiB IO Ta TPUCTPOIO 3a
JIOTIOMOTOK0 PUHOMHHKIB TUCKY 1 KOJTMBAJIBHOI IIIBUKOCTI.

IIpeaMeToM X0CTiIKEHHS € TIPUCTPIii NOBITPSHOIO LIy MOIIEJIEHI'Y BaHHS.

O6/exT i mpeMET BU3HAYEH] BipHO.

3. HaykoBa HOBHM3HA OJIep)KaHMX B pOOOTI pe3yJIbTaTiB IOJIAra€e B
HACTYITHOMY:

1. Ajanrailis NpHHIMIIB IIyMOIIEJIEHTYBAaHHS B MOPCHKOMY CEepeIOBHILI JI0
TIPUHITHITIB MEJIeHTyBaHHS B MOBITPI;

2. Briepuie 15 MOBITpssHUX 00’€KTiB po3paxoBaHa €HepreTHdHa JalbHIiCTh
BusiBnenHs BITJIA tuny KPUJIO;

3. Bnepme BukopucTaHo cepenoBuile LabView s MoIe/tOBaHHS
aJITOPUTMY 1 CTPYKTYPH MPUCTPOIO LIIyMOIIEIEHIY BAHHS,

4. Bnepiie nporpaMHo Oyiiu 00'e€1HaHi PUCTPIiii BUABJIEHHS | BAMIPIOBAHHS
napamMeTpiB BHSBIEHOIO CHUTHAIY B KOMIUIEKCi, TOOTO MiJBHIIEHHS HaiWHOCTI
3a6e3medyBaocs napajielbHiM BUKOPUCTAHHSIM TPbOX TPAKTIB BUSBIECHHS,

5. Bnepme Oyna 3ampornoHOBaHA aKyCTHYHA aHTEHA, KOHCTPYKLis SKOI
7103BOJIsI€ MPALFOBATH SIK 3 TI0JIEM THCKY, TaK i 3 KOJIMBAIbHOIO IIBUJIKICTIO;

6. 3a pesynbraTaMd po3poOku Oylo CTBOPEHO MAaKeT MPHUCTPOIO
IIyMOIeJIEHIyBaHHs, (YHKLIOHAIbHI MOXJIMBOCTI sIKOro, OyJo TmepeBipeHO B
NMpaKTHYHUX yMoBax i3 3amydeHHsM bIIJIA kBazpokonTepHOro Tuily B
1ab0opaTOPHUX Ta HATYPHUX YMOBAX.

JlocTOBipHiCTE OOTPYHTOBaHA METOJAMHU JOCHI/DKEHb, BOHU € KIaCHYHUMH
METOJaMH 3 CIIEKTPaJbHUX XapaKTEepPUCTUK, a caMe: 3aCTOCYBaHHS METOIy
mBuKoro nepersoperHs ®yp e (LIT1D); 3acrocyBanHs Teopemu Binepa-Xindina;
BUKOPHCTaHHS METO/IiB KOpPesLiiiHol 06pobku curHaiy. I1py 11boMy BHKOpHUCTaHI
KJIaCHYHI METOAM IeJeHIyBaHHS, B YAaCTHHI BHSBIEHHS Ta BHMIPIOBaHHS
mapameTpiB BHSBJIEHOro 00'ekTa. A Takox 3abe3nedyeThcsl 30ir XapaKTepHUCTHK
KOMIT'TOTEPHHUX MOJIeJIel y 4acThHi 30iry po3paxyHKOBUX Ta €KCIIEPUMEHTAIbHUX
TaHKX.

MartemaTi4Hi MOJOKEHHS i€l poOOTH HE MalOTh KOXKHA OKPEMO HOBHU3HH,
aje B CYKyNHOCTI BHMKOPHUCT@HHS BCiX YHMHHUKIB NPU3BOAMTH [0 TOTrO, LIO
3'ABIIE€THCS a0COMIOTHO HOBHE MpHUCTpiil. CTBOPEHHs NPHUCTPOIO, B MAKETHOMY
BUKOHaHHI, IKUM OyJIO peaii3oByBaTH 3aJauy MOBITPSHOIO IIyMOMEJIEHIOBAaHHS, €
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OJTHUM 3 PO3pOOJEHUX aBTOPOM METOAOM JOCIHiKeHb. MeToau IOCIHiKEHHS €
CYy4aCHMMH Ta JOCTOBIPHUMH.

Ouinka 3micTy aucepraiii, ii 3aBepuIeHiCTh Ta JI0OTPHMAHHSA NPHHIHIIB
aKaJeMi4HOI 100poYecHOCTI.

3a cBOIM 3MicTOM aucepTalliiina poborta 3q00yBada Ko3aka A.B. moBHICTIO
Bianosigae CraHmapty BHINOI OCBITH 31 cneniasibHOocTi 171 «Enekrtponika» Ta
HaMpsIMKaM JIOCJTiDKEHb BiJIMOBIAHO 10 OCBITHBOI MPOTPaMH.

Jlucepraniiina po0oTa € 3aBEpPHICHOIO HAYKOBOIO Mpalelo i CBIAYUTH IPO
HasIBHICTh OCOOKMCTOr0 BHECKY 3100yBaya y HayKOBHUI HanpsiM «EnekTpoHika.

PosrnsiHyBIIM 3BIT MOAIOHOCTI 3a pe3yjbTaTamMu TMepeBipKU AUcCepTaLiifiHOL
poOOTH Ha TEKCTOBI CIIBMAIiHHSI, MOXXHA 3pOOMTH BHUCHOBOK, IO AMCEpTalliiiHa
pobora Kozaka A.B. € pe3yibTaToM CaMOCTIHHUX IOCHTII)KEHb 3700yBayda i He
MICTUTh eJIeMeHTIB danbcudikamii, komminsiii, ¢daldpukaiii, muariaty Ta
3ano3u4YeHb. BukopucraHi inei, pe3yabTaTH 1 TEKCTH IHIIUX aBTOPIB MalOTh
HaJIe)KHI TTOCUJIaHHS Ha BIJMIOBIIHE KEPEIo.

[IpakTiyHa 3HAYHICTH pPOOOTH TONSAra€ B TMOJAIBIIOMY PO3BUTKY
NPUKIAJHAX AacCMeKTiB TMOBITPSHOTO IIyMOTIEJIEHTyBaHHS, @ camMe CTBOPEHHS
OpUTiHAIBHUX KOMOiHOBaHMX NpHUCTpoiB BusiBieHHs BIIJIA Ta BmpoBamKeHHs
BIpTYaIbHUX IHCTPYMEHTIB JUIsS TICJICHTYBaHHS 1 BHUSBJICHHS Ha OCHOBI
nabopatopHoro makety mnporpam LabView ta MathLab. Jlani meromuku Ta
pekoMeHarlii OyayTh KOpUCHI Ipu mryMorneneHryBanHi bITJIA.

MoBa Ta cTHJIb BUKJIAIEHHS pe3yJbTaTiB

Jluceprariiina poOoTa BHKJIaJeHa YKpaiHCbKOIO MOBOw. PobGoTra BuKIazeHa
Ha BHCOKOMY HAyKOBO-TE€XHIYHOMY piBHI 3 BHKOPHCTAaHHSIM CTaHIapTHOI
TEPMIHOJIOTI, 1110 MPUWHSATA B TPUKJIAIHIA aKyCTHIII.

Jluceprallisi CKJIaa€eThCs 31 BCTYIy, YOTUPHOX PO3/ILIiB, BUCHOBKIB, CITHCKY
BUKOpPUCTaHUX kepen i3 119 HaliMeHyBaHb Ta nonarky. PoGorta micTtuth 88
PHUCYHKIB (3 HM3 | MOBHICTIO 3aliMa€ IUIONLY CTOPIHKHK) Ta 5 Tabmuik. 3araabHUN
o0csr aucepTaliifHOi pOOOTH CTAHOBHUTH 159 CTOpPiHKH.

3MICT IUcCepTaIifHOTrO AOCIIKEHHS] BUKJIAIEHUNH Yy YOTUPHOX PO3MIiiax, y
SIKUX TpEeCTaB/IeHI Ta O0IPyHTOBaHI OCHOBHI pe3yJIbTaTH poOOTH.

Y  ecmyni  OOIpyHTOBaHO aKTyalbHICTh JAHMCepTaliiiHOI  poboTH,
chopMyJILOBAaHO METy i 3aBIaHHS IOCIHIKEHHS, OIMKMCAaHO METOIU MOCIIHKEHHS
mymonenenryBanHs bBITJIA, Hamana iHdopmalisi NMpo HAyKOBY HOBH3HY Ta
MpaKkTUYHe 3HAYEeHHs OJIeP)KaHUX Pe3yJIbTaTiB.

B  nepwomy  poszoini  3a3HadeHo, 10 mOpobiemMa  MOBITPSHOIO
IIIyMOTIEJICHTy BaHHS IIIMPOKOCMYTOBUX IIYMOBHUIIPOMIHIOIOYMX OO’€KTIB CTa€ BCE
OimbIn akTyanbHOIO Yepe3 3poctaHHs uucia BITJIA. IlpoananizoBana indopmaris
Mpo KOHCTPYKIIii Ta aepoarHaMivHi XapakrepucTuku BITJIA. Ane aBTop 10BIB, 1110
JOCTIKEHHS 1 BIIOMOCTI Mpo aKycTuyHi Xapakrepuctuku BITJIA sanuiuarorses
BEJIbMH 00OMe)XeHUMHU. ToMy aBTOpPOM IMPOBEACHUH JIiTepaTypHHUI OTJsi] HalO1IbII
BIJOMUX HAyKOBHX pOOIT TMpO  CHEKTpalibHI  OCOOJIMBOCTI  IIyMOBOTO
BurnpomintioBaHHs BITJIA. 3m100yBau 3poOMB BHCHOBOK, IO CTAa€ aKTyaJlbHUM
3aBJaHHS PO3POOKH BIpTyaIbHUX IHCTPYMEHTIB [JIi BUMIPIOBAHHS KIIFOYOBUX
XapaKTePUCTUK aKyCTUYHOTO TIOJIs Ta ileHTU(diKalii aBTOHOMHHX pPYyXOMUX
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00'exTiB. A came 1le MYyJTbTUCEHCOPHI CHCTEMH, IO CYKYyIIHO BHUKOPUCTOBYIOTH
METOJM aKyCTHYHOI, ONTUYHOI Ta pajioJoKaliiHOl AeTeKlii. ABTOp HaBiB OIKC
Pi3HOMaHITHHX METO/IiB BHSBJIEHHs Ta IEJEHTyBaHHS: Ha OCHOBI IHTEHCHBHOCTI
3BYKOBOTO CHUTHAJy; 3@ JOIMOMOIOK ITPOCTOPOBOIO CIEKTPY; 4Ye€pe3 aKyCTHUYHY
CUTHATYypy; TEJICHTyBaHHS 3a JONOMOIOK B3a€EMHHX CIIEKTpiB Ta 3a ()a30BUM
METOJIOM; BHUKOPHMCTAHHS KiJIbKOX Oararo MiKpO()OHHMX MaCHUBIB Ha Ppi3HHUX
NIISTHKaX OXOPOHIOBAHOTO O0'€KTa, IO J03BOJISIE TOYHO JIOKAJI3yBaTH JIPOH.
ABTOp BigMiuae mMpo MOTIpIIEHHS XapaKTePUCTUK BUSIBICHHS 4Yepe3 aTMoc(epHy
TypOyJIeHTHICTh, KOpelsliiHi edekTH wrymiB Ta BIMB edexty [omnepa. Cnio
gi03Hauumu, MO OOCST OMIALY JITepaTypH B AWCepTalii € JOCTaTHIM UIsl TOTO,
1100 aBTOp 3MIT BU3HAUYUTHUCS 3 METOJOM peajizallii CUCTEMH ILIyMOILIEHTIYBaHHs
MOBITPSHUX 00’ €KTIB.

B opyeomy po30ini BU3HA4YeHO 1 MOCHIIHKEHO MaTeMaTW4dHi Ta (Gi3UuHI
3acald METOMOJIOTii BHSBIEHHS Ta TeJeHryBaHHs. TakoXX BH3HA4Y€HO
MPOrHO30BaHy AaibHICTh BusiBIeHHs bBIIJIA, mo Bkilo4ae reoMeTpu4Hy Ta
eHepreTU4Hy JaJIbHOCTI. 3p00JIeHO BUCHOBOK, IO NMPOrHO30BaHa AainbHIcTh B 1000
M st BITJIA tumy xpuno i 200 m st BITJIA Tumy kBaJpoKoONTep € peajbHO
IOCSHKHUMH. ABTOpP BHPIIIUB MOCTIHKEHHS iCHYIOUMX METOJIiB Ta aJlrOPUTMIB
00poOkM Ta aHamily IIyMiB HaBKOJHWIIHBOTO TIOBITPSIHOTO CepeoBHIlA
PO3MICTHTH y IIbOMY pO3iJi AUcepTallii. ABTOpOM 3alpONIOHOBaHA MOXXJIUBICTH
BIPOBA/DKEHHS]  TPAaKTy  CHEKTPajJbHOrO  aHalidy y  CKJIaJ  HOBOIO
MYJIbTUCEHCOPHOTO KOMIUIEKCY BHUSIBJIEHHS Ta TeJIeHTyBaHHS. Po3risiHyTi
IIyMOTIONIOHI CWTHAIXM 1 3aBagyd B 3ajJadax NIyMorieneHryBaHHs. OTpumany
iHpopmallito aBTOp 3acTOoCyBaB i MaWOyTHBOI  peajizamlii cUCTeMHU
IIyMOIUICHT'YBaHHS MOBITPSHUX O0’€KTIB B mporpamMHoMy cepenosuili LabView.
Tum camum aBTOp MPUBIB OOIPYHTOBaHMM BHOIp MPOrpaMHOIO CEpelOBUILNA IS
MojenmtoBaHHs.  lle  OO3BONMIIO  TOAali  MPHUCTYNMTH 1O  PO3POOKHU
MYJIBTHCEHCOPHOTO KOMILIEKCY BUSIBIICHHS Ta MeJIEHTyBaHHS Oe3M0ocepeIHbO.

B mpemvomy po30ini 3ampoONOHOBaHO TeXHIYHE pillleHHs peaji3amii
IIyMOIIeJIEHraTopy. ABTOP MiAKPECTUB, IO 11 CyTh B aBTOMAaTH3allii BAKOPUCTAHHS
00YHMCITIOBAJIBHOTO Ta BUMIPHOBAJILHOTO J1abopaTopHoro obnanHanHs. [Iposenene
KOMITOHYBaHHsI CXEMH Ta OIMKMCAHO POOOTY 3a HEI peaizallii TPakTy BUSBIEHHS 1
neyieHryBaHHsi, Po3po0iieHo MyJIbTUKOMIIOHEHTHY BEKTOPHY aKyCTUYHY aHTEHY
MPUCTPOIB BUSBIIEHHS Ta IMEJIEHTyBaHHS. BoHa MOYe MpairoBaTH sIK MPUCTPIH, 110
3a0e3rnedye peecTpamilo SK CKaJIsIpHUX, TaK 1 BEKTOPHHUX XapaKTePUCTHK.
[Toka3zaHo 3aCTOCYBaHHS aJUTHBHHX OTepalliif, 110 10 MOXJIUBOCTI (OpMyBaHHS
XapaKTEePUCTUK HAIpaBJIeHOCTI pi3HUX TumiB. Ciijg OpUHAHATH 00 yBard, 1O IS
aHTeHa B CWJTy BUKOPUCTAHHS JOJATKOBUX MpUiIiMadiB, MOXKe OyTH BUKOPHUCTAHOIO
SIK y 00J1aCTi MOBITPSIHOTO CEPENOBUINA, TaK 1 y 00J1acTi I1IpOaKyCTHKH.

YV uemeepomy po30ini aBTOp 3aNpONOHYyBaB METOAUKY €KCIIEpUMEHTAIIbHUX
JOCITIDKEHh BUMIPIOBAHHS IHTEHCUBHOCTI Ta MPOBEAEHHS CIIEKTPAIbHOIO aHaII3Yy.
ABTOD 3ampoIiOHyBaB HOBHif alFTOPUTM MPOBEICHHS IIIyMOIIEJIEHTallil, HaJlaroJuB
fioro iHTerpyBaHHsSM B porpaMHe cepenoBuiie LabView.

Y upoMy po3aiii po3poOiieHa JiHIHHA TUCKpeTHA aKycTU4Ha aHTeHa. Bona
BKJIIOYae B cebe 5 Besgk HampaBieHHX MikpodoHiB Mmozeni ECM-999 i3
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3aCTOCYBaHHSM BITPO3axXUCTy, a TaKOX 5 CTIHOK, 110 JO3BOJISIOTH PEryJIOBaTH
Bucoty Bix 1 10 2,2 MeTpa. 3'eAHYBaIbHUI NPUCTPiH, SIKUH peacTaBisie co0oo 8-
KaHaJbHY 3ByKoBY KapTy Tascam US-16X08, 3'eqHaHy 3 aHTEHOO 3a J0IIOMOIOI0
n'stid XLR-ka6enis. ALIIT otpumye xuBneHHs Bix Mepexi 220V. CyyacHuii cTaH
poBeeHHS 00pOOKH TaHWX BUMIpPIB 3a0€3MeUnsi0 BUKOPUCTAHHS [IEPCOHATBLHOIO
00YHCITIOBAILHOTO TPHCTPOO (HOYTOYK), Ha SIKOMY BCTAaHOBJIEHE IIpOrpaMHe
3a0e3neueHHs i oOpoOKH Ta Bidyantizalil AaHuX. B cMcTeMHUX HalalTyBaHHIX
3ByKy Ha IIK B posaini «IIpucTpoi 3amucy» akTHUBOBaHO 3BYKOBUH iHTepdeiic
Tascam US-16X08, po3pobnennii kadenporw. EKCnepuMEeHT IpOBEICHHHN Y
3arjylIeHiil KIMHaTi 3 BUKOHaHHSIM CydaCHHUX BUMOT B aKkycTulli. To6To 3pobiena
KaniOpoBKa NpUMaIbHUX JiHIH. :

Jlns BUmpoOyBaHHS TpOrpaMu OyJIO0 BUKOPUCTAaHO YOTHUPHOX TI'BUHTOBHM
KBaJIPOKOITEP TAKOXK pO3pOOKHK Kadenapu, 3[ilCHEHO M'STh peecTpalliii 3arajJbHUX
aKyCTHYHHMX BiIOWTKIB BiJ KBampokonTepa. [[si mpoBeneHHsI BUMipIOBaHb OyJio
BHKOPHCTAHO KOMIUIEKC, 1[0 BKJIIOUaB B cebe aKyCTUYHY aHTeHY i3 5 MiKpo(doHiB,
3BYKOBY KapTy Ta IMEPCOHATbHHM KOMITIOTEP. ABTOPOM 3IIHCHEHO JOCIHIKEHHS 3
METOI0 BUSIBIEHHs KBaapokonTepa Phantom 3 Standard mo3a mexxamu HaceneHOro
MYHKTY, Y BigkpuToMy roui. Tpeba BiAMITHTH, 110 aBTOP BipHO BUOpPaB BiACTaHb
ycTaHOBKH MikpodoHniB Ha 1,5 M Big moBepxHi 3emii. Lle Biamosigae BUMOram
po3rairyBaHHs MiKpo(hOHIB Tak, 100 pO3MOBCIO/KEHHS 3BYKY 10 MIKpO(OHY
imo Ge3 BiAOWTTS Bij MOBEpXHi, IO BUKIAAEHI y MOBIHMKax 3 BUMIpIB B
aKycTuIli. BuMipioBaibHMII amapaTHWWi KOMIUIEKC BKJIIO4aB Yy cebe nBa
MikpodoHH, aynio-iHTepdeiic Ta mepcoHadbHMM Komm'torep. Jlomarkoso,
3aCTOCOBYBaJach MpOLEAypa pO3paxyHKy CIEKTpPY 3a JONOMOIO IIBHJKOIO
neperBopernss Oyp'e (LLII1D) Ta BuU3HAUYEeHHS B3a€EMHOro cnekTpy. B xoxi anamisy
BCTAHOBJIEHO, IO JOMiHyIO4Ya YacToTa KBaapokonTepa aopiBHioe 393 I'm. Lla
gyacToTa Oysa cTabiIbHO BUSIBJIICEHA B yCiX IPOBEIEHUX BUMIPIOBaHHSX.

OTprMaHo I’ SITh CIUIECKIB CIEKTPAIbHOTO CUTHATY B Jiana3oHi (250-1250)
I'tp Ha yactorax 280 I'u, 370 I'y, 465 ', 560 I'u, 660 I'u. OTpuMaHuii cymapHHU
piBeHb BUIpoMiHiOBaHHs ctaHoBUB 62 L. dB SPL Ha Biacrani 2.5 M BiJ 06’ekTy.
TaxkuM 4rHOM, Y pe3yJIbTaTi JOCIiDKEHHs IPOBEIeH]I TeCTyBaHHs Ta aHalli3 TPhOX
pPI3HUX TpaKTiB BHUSBJICHHS, a TaKOXX BHU3HAYEHHS XAapaKTEPHUX 4YacTOT
KBaJpOKONTEpa, 10 OyJ0 yCHIIIHO BHUKOHAHO. 3araioM 3jilicHeHo 20 aynio
3anuciB. KiTbKicTh MpOBEIEHUX €KCMEPUMEHTIB JOCTATHS, 100 MaTU CTaTUCTUKY
BUMIPIB.

VY BHCHOBKax aBTOp CTUCJIO T[OAAa€ OCHOBHI pe3yJibTaTd poOOTH 11O
I IKPITUTIOI0Th HAYKOBY HOBU3HY Ta MPAKTUYHI pe3yJIbTaTH pOOOTH.

Jluceprarniiina pobora odopmieHa BiamoBigHO 10 BuMor Hakazy MOH
Vkpaiau Big 12 ciuns 2017 p. Ne 40 «IIpo 3aTBepmkeHHs BUMOT 10 OGOPMIICHHS
JTUCEepTaIii».

OnpuioaHeHHs pe3yabTaTiB JHcepTaliiiHOl podoTH
Pesynbratt po6oTu Oyiu onpuitogHeHi y 14 myOumikalisix HayKOBHUX pPOOIT:
y TOMY 4YHCIi B 6 CTaTTsX, 3 3 SKUX y HAyKOBHX (paXxOBUX BHAAHHSAX YKpaiHU 3a
cnemianeHicTi0O 171  EnexkTtpoHika, siKi BKJIIOYEHI 1O MIDKHApOJHHUX HayKo
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MeTpuuHHMX 0a3; 7 Te3ax [omoBimed y 30ipHHMKax MaTepiayliB KOHQEpeHLI#; €
NaTeHT Y KpaiHU Ha KOPUCHY MOJEIb.

HayxoBi my6uikaliii cTocyroTbcst cepr MPHUKIAJAHOI aKyCTHKH 1 MOBHICTIO
BiJOOpaXaroTh pe3yJbTaTd JAucepTaiiiHoro pocmiukeHHs. Crtune 1 3MicT
nmyOutikaiiii  BiAMOBiZa€ BHCOKOMY pIiBHIO, IO BHUCYBarOThCS 10 HAyKOBHUX
myOiKarii.

Otpumani B poOOTI pe3yapTaTH MOXKYTb BHKOPUCTOBYBAaTHCh Y
HABYAILHOMY IIPOLECI BHINMX HABYaJIbHUX 3aKJIaiB YKpaiHHM, y TOMY 4HMCIi
HTYY “KIII” imeni Iropsi CikopchbKOro mpH MiArOTOBI iHXEHepiB-aKyCTHKIB. A
TakoX y JIHIMpOBCHKOMY HallioHaJIbHOMY yHiBepcuteTi iMeHi Onecs ['oHuapa Ha
(izuKo-TexHiYHOMY (haKyJIbTETi MPH BUBYEHHI Kypcy «AKYCTHKa Ta JAOCIHIiKEHHS
BiOpallili y MammHax» NpH MiArOTOBIII iHXEeHepiB-MeXaHUKiB 3 crenianpHocTi 131
[TpuknaaHa MexaHika Ta 134 pakeTHO-KOCMidHa TEXHIKa.

HenoJiiku Ta 3ayBakeHHsI 10 AUcepTaliiHHOI poOOTH.

J1o HeZloMiKiB poOOTH CIiJl BIHECTHU:

1. B apyromy po3nijii HeIOCTaTHBO PO3KPUTI MO3HAYEHHs JIiITepaMu y
dopmynax, Hanpuknan, y (2.6), (2.7). YV migpucyHKOBHX MiAmucax y posaim 2,
SKIIO el pUCYHOK 3 MoHorpadii 4¥ CTarTi iHIIOrO aBTOpa, Tpeba CTaBUTH
NIOCUJIaHHs Ha JliTeparypy. Bsaraimi, B po3mini 2 Marepiajli TEKCTy NOTPeOyIOTh
KOpPpPEeKTUpPYBaHHs. bo BOHM HammcaHi He y CTWJI pO3IiLTy AMcepTallii, B AKOMY
BUKJIQJIeHI O0COOMCTI pe3yJlbTaTH aBTOpa, a Yy CTUJIl $KOroch OINISAY, IO
po3MillleHHii y HayKoBOMY 3BHTi. barato 3aiiBoro marepiaiy, 110 HE € PO3pOOKOIO
aBTOpA.

2 B Tpetsomy po3mini Ha cropinmi 104 aBTopy Tpeba meperisiHyTH
JesKi JaHi, 0 BiH BHUCTAaBUB 5K «BEpPXHS» YU «HWXKHSI» 4acTOTH. BHHHMKaIOTH
IUTAHHS, Y4 BIpHO aBTOp HA3BaB KATETOpilo 3 JESKUX YacTOT.

B B po6oti mpucyTHi opdorpadiyHi MOMUIKH Ta INOMMIKH y CIOBax.
Hanpukiazn, Ha cTop. 38 HamMCaHO «HA TJIi», 38 CMUCIOM HOTPIOHO «HA TilD» , 1
Tak fgani mo pobori € Jekiibka MOMWIOK. baxkaHo y auceprailli He
BUKOPHUCTOBYBATH YacTO clioBa «0yio», OyB» U TUM Iaye.

Ilobaxcanna. BkasyBaTu y CIHOHCKY JiTepaTypd Juceprauii 3BITH 3
NepKOIODKETHUX Ta TOCTIOTOBIPHUX TeM, B sIKi aBTOp AMCepTallii po3MilllyBaB
CBO1 MaTepialiy.

BBakaro 1110 HaBeIeHi 3ayBa)KEHHS HE 3MEHIIIYIOTh HAyKOBY LIIHHICTb pOOOTH,
a il MpaKTH4Hi Pe3yJIbTaTH J030JISI0Th OLIHUTH JUCEepTalliiiHy poOOTy nosumusHo.

BucHoBOK npo gucepTaniiiny podory

Bpakaro, 1o Aucepralliiina pobora 3100yBadya CTymneHs A0KTopa ¢inocodii
Ko3saka JImutpa Biraniiiosuua na remy «POBOTA AKYCTUYHUX CUCTEM B
YMOBAX IIIYMOBHUX HABAHTAXEHb» BukOHaHa Ha BUCOKOMY HayKOBOMY
piBHI, He MOpPYILIye€ NPHHIMIIB aKaaeMiuHOi JOOPOYEeCHOCTI Ta € 3aKiHYEHUM
HAYKOBUM JIOCIIi[UKEHHSIM, CyKYITHICTh TEOPETUYHUX Ta NMPAKTUYHUX Pe3yJbTaTiB
SKOrO pO3B'si3y€ HAyKOBE 3aBJIaHHs, 10 Ma€ ICTOTHE 3HAYeHHs Julsd raysi
Enekrponika. [lucepraiiiina poboTa 3a aKTyalbHICTIO, IPAKTHYHOI LIHHICTIO Ta
HAYKOBOIO HOBH3HOIO IMOBHICTIO BiJIOBiJla€ BMMOraM YHMHHOIO 3aKOHOIABCTBa
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VYxpaiau, mo nependadeni B 1.6 — 9 «llopsiaky nmpucy DKEHHs CTyleHs JTOKTOpa
dbinocodii Ta ckacyBaHHs pillIeHHS pa30BOi Creliani30BaHOI BYSHOI paay 3aKiamay
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BUIIOI OCBITH, HAYKOBOi YCTAaHOBM IpO IIPUCYIDKEHHsS CTyIeHs JIOKTOopa

dbinocodii», 3arBepmrenoro ITocranoBoro KaGinery MinicTpiB Ykpainu Big 12

ciuns 2022 p. Ne 44.

3n00yBau Ko3ak Annpiii BiTanilioBu4 3aciyroBy€ Ha MIPUCYDKEHHs CTYIEHs

nokropa (imocodii B ramysi 3HaHb 17 «EnexTpoHika Ta TeleKOMyHIKauii» 3a

crnietianbHicTiO 171 Enexrponika.

OdiuiiiHuii ONOHEHT:
npodecop kadeapu MEXaHOTPOHIKH,
JIHITPOBCHKOTO HAIIOHAJIBHOTO YHIBEPCHTETY
imeni Onecst "'on4apa,
JOKTOp TEXHIYHUX HayK, mpodecop,

I'. I. Coxox
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