BIATI'YK
odiuiifHOro ONOHEHTa Ha AUCepTaLiliHy poOoTy
ITuporoscekoi TetsHu Bonogumupisau
Ha TeMy «MeTOJHU Ta MporpamHi 3aco6u MiABUILEHHS eheKTUBHOCTI
MOJIEJIIOBaHHS TiPOaKyCTUYHOrO CUTHATY Ha OCHOBI BBEJIEHHSI BarOBHX
KoedilieHTiBY»
NpeICTaBlieHy Ha 3000yTTs CTyINEHs nokTopa dinocodii
B rayy3i 3HaHb 12 — IndopMauiiini TexHomorii
3a crienianpHicTio 121 — IrmxeHepis nporpaMHoro 3abe3nev4eHHs

AKTyaJIbHiCTh TEMH AHCepTAaNil.

Cyu4acHi JocCiimKeHHs MiAKPeCOI0Th HarajbHy MoTpedy BAOCKOHAJIEHHS
TOYHOCTI Ta OINEPATUBHOCTI MOJIENIOBAHHA TiAPOAaKyCTHYHUX CHUrHamiB. lle
KUTTEBO BAXJIMBO Ul YCIIIIHONO BHpILIEHHS 3aBIaHb MiJBOLHOI HaBiramii,
3B'A3Ky Ta BUSBJIEHHS 00'ekTiB. 3acToCyBaHHs BaroBHX Koe(illi€HTIB 103BOJsIE
TOUHillle BpaxyBaTH BIUIMB (aKTOpPiB CEpeIOBHUILA Ta IKepeJ LIyMy, 0 CYTTEBO
MiJ(BUIyE€ AOCTOBIpPHICTh IMPOTHO3YBaHHS IOBEAIHKHA CHMIHAly B PEAIbHHX
yMOBaXx.

ITuTaHHA MOJENIOBaHHS MOPCHKOIO CEpefOBHIA Ta PO3MOBCIOMXKEHHS
3ByKy y HBOMY € NpEIMETOM iHTEHCHBHHX JAOCIiIKeHb 06araTboX HayKOBLIB.
Cepen HuX Taki BUAaTHi ocobucrocri, sk Bpimmoen JI., Bpexoscekux JI., Mann
s1. A., Tiui 5., Pomano A. JIx., Mob6apake I1. C., I'pinuenko B. T., Ilonos B. B,
Conranns bB., 3paxescekuii I M., Kopxuk O., Haiima C., Kypmox C,
Hixunceka B., Kopxuk M., Haiina A., JIso C., Csio B., Ban 10., Ban JI., Iluns
1., JIi 3., Jio [1., Pacner P, I'peiic P., Harn A., Y6epann I'., 3apyp I, BectByn
EXK., Tiagn K.T. Yenmen H.P, Bounens Xioneen, ®naman KionbeH,
Jann'Ocro Jesin, Jle Bian Hikons, Jlans ITitep. Ixni po6otu popMytoTs 3Ha4HY
YaCTHHY iCHYIO4Ol 6a3u 3HaHb Y Liif ramysi.

AHaniz HasBHOro IporpamMHoro 3a0e3meueHHs [Uiss MOJEIIOBaHHS
riIpoOaKyCTMYHHX CHTHAJIiB CBIAYHTH Mpo Te, W0 M JOCATHEHHS
MaKCHMaJIbHOI BiAMOBIHOCTI peaNbHHM IIOKa3sHUKaM HeoOXinHe mIHOOKe
BUBYEHHs (PI3MYHMX MpOLECIB MOUIMPEHHS 3BYKy Yy BOAHOMY cepemoBuiui. Lle
Ma€ pyHIaMeHTaJbHe 3HayeHHs JJIS IIHPOKOro CHeKkTpa 3actocyBaHb. OmHak,
OCHOBHMMH IpoOJieMaMH Cyd4acHOTO MOJIETIOBAHHS 3aJIMIIAIOThCSA CKIAaJHI Ta
pecypco3aTparHi po3paxyHKH MOLIMPeHHS 3ByKy Y BOJi, 0COONMBO y BUNAJKaX,
KOJIU JDKepesio 3BYKy Ta INpHiiMau 3HaXOAATHCS B pyci abo iXHE HOJOXEHHS
3MiHIOETbCA 3 YacoM. Lle cTBoproe 3HauHi TPyQHOLI ISt IO CITiqHHKIB.



OuiHka OoOGrpyHTOBAaHOCTI HAYKOBHX pe3yJabTaTiB AHCepTaWii, iX
AOCTOBIPHOCTI Ta HOBH3HH.

HaykoBa HOBHM3HA pe3yNbTaTiB AUCEPTALIHHOIO AOCIHIZKEHHS IONArac B
HACTYITHOMY:

Bnepuwe:

— 3aMPONOHOBAHO YHiBEPCAIBHHUI METO HOPMAJIBHUX MOJ, SIKHif BPaXOBY€E
3MiHHY IOBHJAKICTh 3BYKY, YacOBy MIHIUBICTh Ta BBEJEHHS BaroBUX
koediuientiB. Lle nae 3Mory BU3HauaTH fK JIiHiHHI, Tak i HeliHiMHI BUMAIKH,
THM CaMHUM IMiJBHINYIOYH TOYHICTh PpO3paxyHKiB aKyCTHYHOIO THCKY Y
XBUIIEBOJII;

— CTBOPEHO apXiTeKTypy IpOrpaMHOro 3a0e3NeYeHHs IUis MOAETIOBAHHS
ripoaKyCTMYHMX CHrHaimiB. BoHa 6a3yeTbcsi Ha BIOCKOHAJIEHOMY Ta
y3araJibHeHOMy MeTOflaX HOpMaJIbHUX MO/ i, Ha BiIMiHY BiJl iCHyI04HX pillleHb,
N03BOJIIE 3aJaBaTH Ppi3HI NapaMeTpy CepelloBHINAa MojemoBaHHA. Lle
npuckoproe obuucneHHs Ha 30% i BmiaMBae Ha MOOYNOBY ClLEHapiilB pyXy
o0'exTa criocTepexKeHHs;

YOOCKOHANIEHO:

—  KJacHMYHHM  MeTol  HOPMaJBbHMX MO i1  MOJEIIOBaHHA
riIpoaKyCTHYHOro curHaiy. HMoro BiIMiHHICTE MOJArae y BBEIEHHI 3aI€XHOCTI
IIBUJKOCTI 3BYKY BiJl MIMOUHH, IO JO3BOJISE Kpallle BpaXOBYBaTH OCOOIHUBOCTI
BOJHOTO CEepeNOBHILA Ta 3MiHH aKyCTHYHOTO THCKY 3 YaCOM.

JIOCTOBIpHICThP OTPUMaHMX HAyKOBHX pe3yJbTaTiB MiATBEPIXKYETHCS
KOPEKTHHM  3aCTOCYBaHHSM  BiJIOBIAHOIO  MaTeMaTHYHOIO  amapary,
00IpyHTOBaHMMH TEOPETUYHHUMH IIOJIOKEHHSMH Ta Y3TOMXEHICTIO TEOPETHYHHUX
BHCHOBKIB 3 pe3yJIbTaTaMH MPOBEICHUX €KCIIEPUMEHTAIBHUX JAOCIiKEHb.

Orxe, B aucepTauiiiHiii poboTi mocraBieHe HayKOBe 3aBAAHHS BHKOHAHO
HOBHICTIO, 3700yBay IIOBHOIO MipOI0 OBOJIOAIB METOMOJIOTIEI0 HAayKOBOI
JSUTBHOCTI.

Ouninka 3micTty AHcepranii, il 3aBepumleHiCTb Ta JAOTPHMAaHHA
NPHHUHIIB aKageMi4HOT 100poyecHOCTI.

3a cBoiM 3MicTOM AMcepTaliiiHa po6ora 3m00yBauku ITuporoscekoi T.B.
noBHicTio BiamoBimae CTaHmapTy BHIIOI OCBITH 3i chemianpHOCTI 121 —
InxeHepis mporpamMHoro 3abe3neyeHHs Ta HanpsMKaM AOCHTIXEeHb BiIIOBiqHO
J0 OcBiTHROI mnporpaMu  «[H)XeHepis mporpaMHOro 3abe3neyeHHs».
HuceprauniiiHa po60oTa € 3aBEpIIEHOIO HAYKOBOIO MpALE0 Ta CBIUUTH IIPO
HasBHICTH 0COOHMCTOro BHECKy 3400yBaya y HayKOBHUH HampsM MOJEIIOBaHHS
CkiaHuX (i3UYHUX TMpoLEeciB Ta pPO3pOOKH AapXiTEeKTypH NPOrpaMHOIo
3a0e3neyeHHs CKIIaqHUX CHCTEM.

Po3misHyBIIM 3BIiT NOAIGHOCTI 3a pe3yNbTaTaMH NepeBipKU JUCEepTaiifHOl
poboTH Ha TEKCTOBI CIiBNaAiHHS, MOXXHA 3pOOMTH BUCHOBOK, 110 AMCEpTaLiiHa



pob6ora ITuporoecekoi Tersinn BonoguMHpiBHH € pe3ynsTaToOM CaMOCTIHHHX
nocuimkedb 3000yBaya i He MicTHTH eyieMeHTiB (anbcudikalii, KoMminsuii,
¢abpukarii, ruiariaty Ta 3ano3uyeHb. BHKopucTaHi ifieil, pe3yJabTaTH i TeKCTH
iHIDMX aBTOPIiB MalOTh HaJieXKHi MOCHIaHHS Ha BiANOBigHE Ipkepeno. Y
OUcepTauiifHii poGoTi aBTOp HOTPUMYEThCS NPUHLMIIB  aKaJeMidHOL
I006pPOYECHOCTI.

MoBa Ta cTHJIb BHKJIaJA€eHHS pe3yJIbTAaTiB.

HuceprauiiiHa poboTa HamucaHa yKpalHCBKOIO MOBOO. PobGora MicTHUTh
CYKYIIHICTh pe3yNbTaTiB Ta HAyKOBHUX IIOJIOXKEHb, IOJAHHUX AaBTOPOM M
MyOJIiYHOrO 3aXHCTY, Ma€ JOCTATHIH CTYHiHb 3aBEpILEHOCTi, CTPYKTYpHICTh Ta
JOCTaTHBO JIOTIYHY BHYTPIIIHIO LJTICHICTD 1 CBiJYUTH PO HasIBHHIA 0COOHMCTHI
BHECOK aBTOpa y HayKy.

Juceprauis HamkcaHa TIpaMOTHOIO HAayKOBO-TEXHIYHOIO MOBOIO 3
BUKODHCTaHHAM 3araJIbHONPUHHATHX HAayKOBHX TEpMiHiB, BHU3Hay€Hb Ta
NOHATH, JOCTaTHRO SICHO Ta 3po3yMisio. Marepianu JOCHifXEeHb BHKIAJEHI
jorivHo Ta mociigoBHO. CTWIb 1X BHKJIQZICHHS HE CyHepeduTb METOMOJIOril
HAyKOBUX JOCHiJ)keHb. BHCHOBKM JOCTaTHbO KOHKpPETHI Ta BimoOpaXaroTh
OCHOBHi pe3yJIbTaTH AOCIiIKeHb. Jlucepralilo JOCTaTHRO J0Ope 1II0CTPOBAHO.
BuHeceHi Ha 3aXHCT HayKOBi pe3y/bTaTH BUKJIaJeHO BUUEpIIHO. BHKopHCTaHi B
poboTi TepMiHM, BU3HAYEHHS Ta TMOHATTA BiAMOBIJAIOTH HitouuM JlepxaBHHM
CcTaHJapTaM YKpaiHH.

JlucepTaniss CKIaga€TbCs 3 BCTYMy, 4 pO3ZUIB, BHCHOBKIB, CIIHCKY
niTepaTypH Ta AONATKiB. 3araibHuit oocsar guceprailii 174 CTOpiHKH.

Y Beryni OOrpyHTOBaHO aKTYaJIbHICTh JUCEPTAI[ifHOTO HOCHiKEHHS,
BH3HAYEHO #Oro o00'eKT, mpeaMeT, MeTy Ta 3aBJaHHSA. BHUCBITIEHO HayKOBY
HOBH3HY Ta IIpaKTUYHe 3HA4eHHS OTPUMaHHX pe3ylbTaTiB, a TaKoX
NPEICTaBIIEHO OCHOBHI HAyKOBi BUCHOBKH.

Y nepuiomy po3aini NpoaHaNi30oBaHO iCHYIOUI METOAM MOMEJIOBaHHS
TiIpOaKyCTUYHOIO CHUTHANy y BOJHOMY CEPENOBHINi Ta HENONIKH IOTOYHOIo
nporpaMHoro 3abe3nedeHHs. Ha ocHOBi 1poro ananizy c@opMyJIbOBaHO
aKTyaJbHe 3aBJaHHSA MiABUIIEHHS eQEeKTUBHOCTI MOAEIIOBAHHSA IIIXOM
YAOCKOHAJIEHHSI METOAY HOPMaJIbHUX MO]I.

Y apyromy po3aini po3mistHyTO 0COGIHUBOCTI TiApOAKyCTHYHUX MOJEIEH,
JETaJbHO OMUCaHO (i3MYHi SBHINA MOUIMPEHHS TiAPOAKYyCTUYHHUX CUTHAIIB, a
TAKOXX IpOaHajli30BaHO KIIIOYOBI MapaMeTpd BOJHOIO CEPENOBHING, SKi
HeoOXiHO BpaxOByBaTH NpH MojeiioBaHHi. [IpeAcTaBlneHO BIUIMB 3MiHHHX
cepellOBHILIa Ha IOIIMPEHHSA TiipOAaKyCTUYHWX CHTHaliB y MoOpi Ta
3alpONIOHOBaHO CMOCOOM iX BpaxXyBaHHS y IpOrpaMHOMY 3a0e3ledeHHi.
[IpoaHanizoBaHO TIpaHWYHI YMOBH IpH MOJENIOBaHHI TiAPOAaKyCTHYHHX



CUrHaJliB, YMHHHMKH BIUIMBY Ha TMIOIIMPEHHS TiAPOaKyCTHYHOI XBWJI B
CepeloBHILli Ta METOAM BpaxXyBaHHS BTpAaT NpH NOIIMPEHHI TipOoaKyCTUYHHX
XBHJIb.

Y Tperbomy Ppo3aiji JeTanbHO ONMMCAHO IOCTAHOBKY 3aJadi MONIYKY
aKyCTUYHOIO THCKy METONOM HOpPMaJIbHUX MOJ. YIOCKOHAQJIEHO METOA
HOpPMaJIbHUX MOJ LIUIIXOM BpaxXyBaHHS MPH MOJEJIOBaHHI 3MiHM LIBHAKOCTI
3ByKy 3 MIHOMHOIO BOAHUX IHpOLIAPKIB Ta AOJABaHHAM 4YacoBOi 3MiHHOI.
IToxpaliieHO MeTo[ HOpMaJIbHUX MO Yepe3 BBeleHHS koediuieHTiB UeOuiona
IUIsi BU3HAYEHHS SK JIHIAHUX, TaK i HeNiHIMHUX BHMNAAKIB, L0 MiABHUIILYE
TOYHICTh PO3PaxXyHKIiB aKyCTHYHOTO THUCKy y XBuieBomi. Jlns BHUBeHEHHX
METO/IIB IPOBEECHO CTAaTUCTHYHI OOYHCIIEHHS [l BU3HAYEHHS alpOKCHMYIOYOl
¢yHkuii. ITpomeMOHCTpOBaHO KiNbKiCHHM aHami3, SKUA 3acBigYuB, IO
BUKOpHCTaHHs KkoedinienTiB YebOuinoBa B 3amadi MOJENIOBaHHS IMOIIMPEHHS
3BYKOBHX XBHMJIb 3 YaCOBOIO 3aJIEXKHICTIO € IOLIJBHHM Ta e(eKTUBHHUM,
30KpemMa, Lied METOJ IT0Ka3aB BUCOKY CTiHKICTh A0 LIyMYy.

Y 4eTBepTOMY pO3aiJIi BHCBITIIOETECS MPOILIEC CTBOPEHHS IIPOrPaMHOIO
KOMIUIEKCY, NPHU3HAYEHOro JJIs MOJEIIOBAaHHS BOJHOIO CEpPEeloBHUINA Ta
PO3NOBCIOIDKEHHSI 3BYKOBHX XBWMJIb Yy HbOMY. Po3poOka posmoyanacs 3
JeTalbHOIO aHallidy MNpeAMeTHOi 00JjacTi, MmO MAO03BOJWIO, 3a JOINOMOIOIO
MOZICTIPHO-OPIEHTOBAHOIO IMigX0Ay, MOOYyIyBaTd OHTOJNIOTiIYHI MoAeNmi — SK
TEOPETHYHOI OCHOBH, TaK i camoro mporpamHoro 3abesneueHHs. Lli mopemni
3abe3neynu edekTUBHY po3pobky. OcobnuBy yBary HMpHAiUIEHO rpagiuHOMY
iHTepdelicy, mo6 kopucTyBayaM O6yJ0 3pyYyHO HaJIAITOBYBaTH CLEHapil
MozemoBaHHs. HaBeneHi pesynsrard MiATBEPDKYIOTh BHCOKY €(GEeKTHBHICTH
L[5OI0 NPOrPaMHOr0 KOMIUIEKCY AJIS peajlbHUX CLieHapiiB MOMMPEHHS 3BYyKYy B
Mopi. Takok y TEKCTI pO3NIAAAIOTECS LUISXM MOAAIBLIONO IMifABUILEHHS
edextuBHOCTI I13, BKIIOYAarOYH ONTHMI3alLil0 OOUUCITIOBAIBHUX AJTOPUTMIB Ta
IHTerpariro Cy4acHHUX 0GYHCIIOBAIbHUX TEXHOJIOTIH.

OnpuiioaHeHHs pe3yabTATIB AHCepTaLiiiHOl po6oTH.

OCHOBHiI HayKoBi pe3yJbTaTH AuCepTaliiiHoi poGoTH OmyOniKoBaHi B 7
HAyKOBUX THpalsx, cepel SAKMX 4 HayKOBUX crareil B ()aXxoBHUX XKypHaiax,
3atBepmxeHnx MOH VYkpainu, a Takox 3 myGnikaniii B Marepiajax HayKOBHX
KOH(epeHLiH.

Omny6nixoBani npaui 3100yBaya MaroTh BUCOKHI HayKOBHi piBeHb. B Hux
JOCTaTHBO IIOBHO OIHKCaHi TOJIOBHI HayKoBi 3100yTKH, IO NPEACTaBIEHI B
nucepranii. ¥ po6orax y criBaBTOpCTBi 0COOHCTHIT BHECOK aBTOpa Bimobpaxae
3apaxoOBaHi pesyjsTaTH 3a TEMOKIO JMCEPTAaL[iHHOro JOCHI/DKEHHS Ta He
BHKJIMKa€E CyMHiBiB. Y BCix MyOmikalisx aBTOp AOTPUMYETHCS HPHHIMITY
aKajieMiyHoi JoGpodecHocTi. TakuM 4YMHOM, HAyKOBI pe3yNbTaTH OIMCaHI B
JUCepTaliiiHiii poboTi MOBHICTIO BHUCBITIEHI Yy HAyKOBHX IyOnmikamisx
3000yBaya



HenoJsiku Ta 3ayBaskeHHs 10 AHCEPTaLiiiHOT poGoTH.

3arajioM NO3MTHBHO OL{HIOIOYH AucepTrauiiiHy po6oty ITuporoscekoi T,
B., BBaXkaro 3a HeoOXi/iHe 3pOOHTH TaKi 3ayBa)KeHH:

1. V po6orti mpoanani3oBaHo pi3He iCHyro4e nporpamHe 3abe3nedyeHHs, Ke
Ga3yeTbcst Ha pi3HHX METOAAaxX MozemoBaHHs. [ Kpaloro BU3HaYeHHS BUMOT
s po3pobku Bapro Oyno 6 aHamisyBaTH Ta IOpIBHIOBaTH IpOrpamHe
3abe3neyeHHs, sIKe€ IPYHTYETbCS Ha OOpaHOMy MeToAi MOJIENIOBaHHS M
Kpallloro BU3Ha4€HHS MOTPiOHUX MOKpPAIIEHb.

2. lucepranifina po6oTa MiCTHTh HOPIBHSAHHS METOHAIB MOJEJIOBaHHS Ta
OOIDYHTYBaHHs BHOOpY MeTOAy HOPMAJIbHHX MOJA, MpOTe HE BHCTA4a€
IETaJBHOIO MOSCHEHHs BHOOpY caMe aHoro Meroxy. Takox, AouiasHo Oyno 6
OOHAaTH CTATUCTHYHI IOKAa3HHKH BIZHOCHO sSKHX Oymo obpaHo came MeToA
HOPMaJIbHUX MOJ] Y MOJIEJIIOBAHHi.

3. V pobGori mnpencraBieHi NOKa3sHUKH €(eKTHBHOCTI NpPOrpaMHOro
3abe3nedyeHHs, @pOTe BiACYTHIH aHali3 e(QEeKTHUBHOCTI 3alpOIIOHOBAHOL
MareMaTU4HoI Mojeli, sKi 6 JEeMOHCTpyBaJlM YHNOCKOHAJIEHHS KJIACHYHOIO
METOLY.

4. ABTOpOM IIpeACTaBieHi pi3HOMaHITHI (aKTOpH, SKi BIUIMBAIOTH Ha
PO3MOBCIOMKEHHS. 3BYKY Y BOXHOMY CEpelOBHIIi, aje BOHHU PO3KPHTI HE B
noBHi# Mipi. Takox He BCi NpeAcTaBieHi GakTopyu BpaxoBYIOTECA y (iHaNbHIH
BUBeZIeHi# popMyi.

5. YV uyerBeproMy pO3Aili JAeTaJbHO NPOAEMOHCTPOBAHO IPOrpaMHe
3abe3MedeHHs, NMpPOTe HEJOCTAaTHbO AETaJbHO OMMCAHO LUIIXH MOAAJBIIOIOo
MOXJIMBOTO PO3BHTKY Ta YAOCKOHAJIEHHS po3pobJieHOro KoMIuiekcy. BincyTHs
KOHKpETHKa IIOAO IUIaHiB, HampsMKiB a00 TMOTEHLIMHHX METOAIB
YAOCKOHAJIEHHS MPOIYKTY.

BucHoBOK npo anceprauniiiny po6ory.

BBaxaro, 10 JuceprauiiHa pobGora 3q00yBadya CTYNEHs OOKTOpa
dinocodii IIuporoscekoi Tersnn BomogumupiBHu Ha TeMmy «Meronu Ta
NpOrpaMHi 3acobH i IBUILIEHHS e(eKTUBHOCTI MOJIEJIIOBaHHS
iJpOaKyCTHYHOIO CHUTHAJly Ha OCHOBiI BBeJleHHs BaroBUX KOeQilliEHTiB»
BHKOHaHa Ha BUCOKOMY HayKOBOMY piBHi, He MOpYIIIye MPHUHLHUIIIB aKafeMi4HOT
J00pOYECHOCTI Ta € 3aKiHYeHHM HAyKOBHM JOCJiDKEHHSM, B IKOMY MICTATBCS
HayKoOBl pe3yNbTaTH, L0 B CYKYNHOCTI BHpIUIYIOTh IOCTaBIE€HE HAayKOBe
3aB/laHHA, 10 Ma€ iCTOTHe 3HaueHHs I ramys3i 3HaHb 12 — IHdopManiiini
texHojorii. /luceprauiiina po6oTa 3a aKTyanbHICTIO, MPAKTUYHOIO LIIHHICTIO Ta
HayKOBOIO HOBM3HOIO IOBHICTIO BiIOBiJJaé BUMOraM YHHHOIO 3aKOHOJABCTBa
Ykpainy, o nepenbadeHi B 1. 6 — 9 «Ilopsaaky npUCymKeHHS CTyNeHs JOKTopa
¢inocodii Ta ckacyBaHHsA pilleHHS pPa30Boi CHeEIiali30BaHOiI BYEHOI pagu



3aKJIafy BUIIOI OCBITH, HAyKOBOI YCTAHOBH MPO MPHUCYIKEHHs CTYNEHs JOKTOpa
dinocodii», 3arBepmxenoro IMocranoBorwo Kabinery MinictpiB Ykpainu Big 12
ciuns 2022 p. Ne 44. A aBropka nuceprauii, Iluporoeceka TersaHa
BosnogumupiBHa 3aciIyroBy€ Ha NPHCYIDKEHHs CTyIeHs JokTopa dimocodii B
ranysi 3Hadb 12 — Indopmaniiini TexHosorii 3a cnenjansuicTio 121 — IHkeHepis
IIpOrpaMHOIo 3abe3ne4eHHs

OdiniiiHuii ONOHEHT:

3aBiyBa4 kadeapu iHpopManiiiHO-aHaATITHYHOL
HisUIBHOCTI Ta iHGopMaLiiiHol 6e3mexu

(aKyIbTeTy TPaHCIOPTHUX Ta iHhOPMAaLiHUX TEXHOJOTIHA
HanionansHoro TpaHCIOPTHOTO YHiBEPCUTETY

JIOKTOp TEXHIYHHMX HayK, podecop Ani AJIb-AMMOPI

nannuc sSACBIAYYHO
yeHuM cekpeTtap HauioHanbHOro
HCNOPTHOrO YHiBEpCUTETY
OnekcaHgp IBAHYLWKO

eepbrs 20475




