BIAI'YK
0(ILIHHOIO OMOHEHTa Ha AUCEPTaLliiHy poGoTy
Kysemuua BajienTHHa AnaTtonifiosnua
Ha TeMy «MeTonu Ta 3061 MaTeMaTHYHOTO MOAEMIOBAHHS PyXY PilKH 3
BUKOPHUCTaHHAM MAaIlIHHHOTO HARYAHHS»
NPEACTaB/IEHY Ha 3000yTTA CTyIeHs qokTopa dinocodil
B rairysi 3HaHb 12 — Indopmaiiini texuomorii
3a crelianpHicTio 123 — KoM ioTepHa imkeHepis

AKTyanbHicTh TeMu gucepTanii

MonemoBanas pyxy pigMH — Ileé KIIOYOBHH acHeKT B pAll HAyKOBWX,
IHKEHEPHUX Ta NPOMHCIOBMX 06NacTel, TaKUX SK TifipoAMHaMiKa, eHepreTHKa,
€KOJIOTis Ta Garato iHmMX. 3 OIVIsALY Ha HOCTIHHMIT PO3BHTOK TEXHONOTIH Ta oTpedy
B YINOCKOH&JE€HHI IpPOLECiB, BHHUKAE HEOOXiMHICTE Y HOBUX MmigxXomax o0
MOJIE/IIOBAHHS PYXY PilMH. AKTyallbHICTh BUKOPHUCTAHHS MALIMHHOIO HABYAHHS B
JaHId cepi monmsrae y TOMY, WO TPaiMIiiiHi METOMH MOCIIOBAHHS pPyXy piauH
MOXyTb OyTH oOMexeHHMH. MalllUHHE HABYAHHS J03BOJISIE aBTOMAaTH3YBaTH Ta
ONTHMi3yBaTH NPOLEC MOACIIOBAHHS, BHKOPHUCTOBYIOUH BEJHMKi OOCATH TaHHX Ta
aIrOPUTMH, IO MOXYTb aJaNTYBaTHUCS A0 CKIaAHUX yMOB. OIHHM 3 KIIOUOBHX
HOBOBBEJICHb Y BUKOPHCTAHHI MAlUMHHOTO HABYaHHS B MOJENIOBAHHI PYXY DIHH €
MOKJIMBICTb IIPOrHO3YBaHHS Ta aHANi3y Pi3HOMAHITHHX CLIEHapiiB B peaJlbHOMY Yaci.
Moypeni, TpeHOBaHI Ha BENUKIN KiNBKOCTI NAHUX, 37aTHI BHUSBISTH CKJIaJIHl 3B’S3KHU
Ta BPaXOBYBATH Pi3HOMaHiTHi (GakTopy, Taki sK Typ6yNeHTHICTh, BTpaTH eHeprii, Ta
1HIIN HEOYEBUOHI BILTUBH. [Ile omHUM BaXIMBUM (haKTOpOM € 3/1aTHICTh MAIIMHHOTO
HaBYaHHs TIPHCTOCOBYBATHCSA JO 3MiHHMX YMOB Ta BPaXOBYBaTH HEBH3HAYEHOCT] B
mpoleci MozentoBanus. Ile pobute Moneni 6Ginbpln rHyYKEME Ta TIPUAATHUMH IS
BUKOPHCTAHHS B DI3HHX 0071acTsX, € YMOBH MOXYTh Pi3HHUTHCS. 3acTocyBaHHs
MAlIMHHOTO HaBYaHHA B MOJEIIOBAaHHI PyXy DifIHH TaKoX [03BOjse e()eKTHBHO
BUKOPHCTOBYBATH BENHKI 00CATH JaHMX, 30KpeMa 3 BUMipIOBaHb Ta CIIOCTEPEIKEHD B
peanbHOMy 4aci. Lle cripusic moKpaIeHH o TOYHOCT Ta JOCTOBIPHOCTI MOZIeNei, 110 €
KPUTUYHUM Y BUPIIICHH] CKIATHUX 3aBJaHb, TAKUX SK NPOTHO3YBAHHS CTUXIMHKX
SABHIL, ONTHMi3allis PoGOTH TiIPOEHEPreTHIHNX YCTAHOBOK Ta BHPILLIEHHS TPo0JeM
3a0pyiHEHHA BOJHMX 006’€KTiB. OTXKe, BHKOPHCTAHHS MAIIMHHOTO HABYAHHS y
MOJIENFOBAHHI PyXy PifMH TpeACTaBise coB6OK IMepCreKTUBHHUIL HalpsSMOK, SKHH
03BOJISIE MOKPAIIMTH e(pEeKTUBHICTb Ta TOYHICTH MPOTHO3YBAHHS Pi3HOMAHITHHX
TiPOANHAMIYHUX IIPOIIECIB.

Ouinka  oOrpyHTOBaHOCTI  HayKOBHX pesyabTatiB  gucepramii, ix
AOCTOBIPHOCTI TA HOBH3HH



HaykoBa HOBHM3Ha pe3ynbTaTiB AMCEPTALiHOTO MOCHIIKEHHS IMOJSATAE B
HAaCTYITHOMY:

3anponoHOBaHO JBOPIBHEBUI METO MOIETIOBAHHSA PYXY PIAMHH 38 JOMOMOTO0
pemirdacroi Moneni Bomeimanma 1 3roprkoBoi  HefipomHOi Mepexi, mo
BAKOPDHCTOBYETBCA MU YTOYHEHHS 3HA4YeHb TIOJI INBHAKOCTEH HAa OCHOBI
MOJICNIIOBaHHA PO3B’si3Ky piBHAHHA IlyaccoHa, sikuif BifpizHSE€ThCS Bix Bimomux
METOIB THM, IO 3MEHIIYE Yac MOETIOBAHHS:

Habys mopanbioro posBHTKY MeToj ‘pemiTdacToi Mojeni BoabuMmana 3a
paxyHOK ME€TOIy po3NapaiellloBaHHs Ha OCHOBI migxoxy domain decomposition Ta
BUKOPHCTaHHA MOJM(}iKOBaHOI piBHOBaXHOI (YHKUII pO3MOAiNy Ha OCHOBI
MiHimi3anlii JTUCKPEeTHOI eHTpomii, ska Binpi3HseThCs Bix BimoMux METO/IIB KpaII[ot0
6e3yMOBHOIO JIIHIHHOIO CTaOlIBHICTIO MOETIOBAHHS.

HaGyB roza/iblioro posBUTKYy METOX MOJENIOBAHHS PO3B’S3KY PDIBHAHHS
[Tyaccona mmst OTpUMaHHs PO3MOMINy THCKY 3 MOLAILIIMM HOTO BHKOPHCTAHHSM IS
KOPEKI({l IOJ IIBHIKOCTI IPH MOJETIOBAHHI HECTHCIHMBHX PiOMH, Ha OCHOBI
MOH(iKOBaHOT HEHPOHHOI Mepexi, L0 BPaxOBye IeOMETPilo OGUUCIIOBATIBHOIO
MPOCTOpPY, SAKHHM BIJPISHAETBCS Bifl BIJOMHX METOAIB MOXIHMBICTIO 06poGKH
CKIIa/IHUX OOUUCITIOBANIBHUX 00JIacTel Ta MEHIIEM 9aCOM OOUHCIeHHS,

3amponoHOBaHO afaNTallilo JBOPIBHEROIO METOAY MOZIENIOBAHHS PYXy PiAHHH
ANl BMKODHCTaHHS Ha CHENialbHOMY OOYMCIIOBaIbHOMY HPMCTpPOIl, sKa
BIIPI3HAETbCA THM, INO 3abe3ledye NPUCKOPEHHS OGYHCIEHb A po3pobneHol
HeHPOHHOT Mepexi IIpd MOJENMIOBAaHHI pO3B’s3Ky KpalioBoi 3amaui Ha OCHOBI
piBHaHHs [Tyaccona juist THCKY.

JlOCTOBIPHICTE OTPUMAHHX HAayKOBHUX pPe3yJbTATiB HOCTI)KEHb TAa BHCHOBKIB
320€311e4Y€ThCs CUCTEMATHYHIM aHAJTi30M OTPUMAHWX PE3yIbTATiB €KCIIEPHMEHTIB,
BUKOPUCTAHHAM BH3HAHHX METOMIB MOCIiJUKEHHS Ta BpAaxyBaHHSIM HAayKOBHX
cTaHnapTiB. HaBeneni y poboti HayKoBi MOT0KeHHs: 0GIpyHTOBaHI Ta MalOTh Y CBOIH
OCHOBI (aKTW4Hi JaHi, IO MpencTaBieHi y poGoti B rpadiumomy Ta TabJIMYHOMY
BULIISAAAX.

Omxe, B nmceprauiiiHiii po6oTi MoOCTaBieHe HayKoBe 3aBIAHHS BHUKOHAHO
NOBHICTHO, 3100yBa4 MOBHOIO MipOIO OBOJIOAIB METOMONOTI€I0 HAYKOBOT JisUIbHOCTI.

Ouinka 3micty amceprauii, ii 3aBepuieHicTs Ta JOTPUMAHHS NPHHLHMOIB
aKajeMiuHoi Jo0poYecHOCTI

3a cBoiM 3MicToM amMcepramiifHa poGota 3100yBaua Kyspmuua Banentuna
AHaTtonifioBHYa IIOBHICTIO BiamoBinmae CrangapTy BHINOI OCBITH 31 CHELialbHOCTI
«123 — Komr’'rotepHa iHKeHepisi» Ta HanpsMKaMm JOCIIIKEeHb BiANOBIIHO 0
OCBITHBOI Iporpamu «Komir’totepHa imkenepisy.



Auceprauiiina po60Ta € 3aBEpIIEHOK HAYKOBOIO IIPALEK i CBiTIHTH npo
HAsIBHICTh OCOOUCTOr0 BHECKY 3/100yBaya y HAYKOBHil HAIIPIM «3ropTKOBi HEHPOHHI
Mepexi».

Posrnsimysmm 3Bit nopi6HocTi 3a pesynsratamu TiepeBipku JMcepTaLifiHOT
poOOTH Ha TEKCTOBi CHIBIIJiHHS, MOXHA 3POOHWTH BHCHOBOK, IIO aucepTauiiina
pobora Kyspmuua Banentuna AHartonifioBHYa € pe3yNBTATOM CAMOCTIHHMX
HOCIIJKeHb 37000yBauya i He MICTHTb eJIEeMEHTIB Ganscudikamii, KoMMIiIALii,
(abpukauii, niariaty Ta 3anosuueHs. Bukopucrani inel, pe3yasTaTy i TexcTH iHIIHX
aBTOPIB MAIOTh HATIEXHI IIOCH/IAHHS HA BiANOBiHE JHKepeo.

MoBa Ta ¢TuJb BHK/JIAJeHHA Pe3yJIbTATIB

Hucepraniiina po6oTa HanucaHa yKpaiHCEKOI0 MOBOIO.

Martepian jpucepranii BUKIAIEHO JOriYHO Ta MoCiifoBHO. CTHIb MOBIEHHS
aBTOPa BIABHAYAETHCS YiTKICTIO, 8 BUKOPHUCTAHHS 3aralbHONPUHHSTO! TePMiHOJIOrT
CIIPUSE 3pO3YMLIOCT] # YHIBEPCAIBHOCTI TEKCTY.

Aluceprallisi CKIaf@€ThCs 3 BCTYIY, 5 PO3AiNiB, BUCHOBKIB, CIHCKY JiTeparypu
Ta NOJATKiB. 3aranbHuii o6csar nuceprauii 213 cTopiHOK.

Y BCTYHI PO3MIIANAETHCS aKTYalbHICTh JUCEPTALiHOTO MOCHIIKEHHS, 3B SI30K
podOTH 3 HAayKOBUMH MPOTPAMaMH, IUIAHAMH Ta TeMaMd., (OPMYMIOEThCS MeTa,
3aB/laHHA, OO’€KT Ta MpeaMeT JOCHi[KEHHs, HAayKoBa Ta IIPAKTHYHA HOBM3HA
OTpUMaHMX pe3ynbTaris. [IpuBoasTECs BimoMocTi mpo ocoGucTHil BHECOK 3106yBaya
Ta anpoOanito pe3yibTaTiB AUCEPTALii.

Y nepuroMy posaini NpoBEISHO aHai3 HAyKOBOT JIiTepaTypH, IPUCBSYEHOT TeMi
JOCIKeHb, B SKOMY PO3IJISHYTI pisHI METOOM MOJE/IOBAHHS PyXy piouH.
OcobiuBy yBary mpunineHo Metonam, wo 6a3yroThes Ha pipHsiHHsx Has’e-Croxkca,
LBM Ta MammHHOMY HaB4YaHHIO. [IpoBeneHO HOeTanpHUM aHami3 icropii po3BuTKY
LMX METOAIB Ta BU3HAYEHO 1XHi 3arajibHi IepeBaru Ta Henomiku. Takox pO3IIsiHyTa
JiTepatypa, TOB’A3aHa 3 METOAAMH pO3B’SA3aHHSA PiBHSHHS ITyaccoHa, ske €
KJIOYOBUM Y BCIX 3rajaHux minxonax. Ha mixcrasi usoro ananisy cpopmynsoBaHo
3aBJlaHHsl ~ JIMCEPTallifHOro  JOCHI/KEHHS: pPO3pOGHTH JIBOPIBHEBUH  MeTos
MOZEIOBaHHsA PYXY PiAMHU, BUKOpUCTOBYI0uM LBM Ta MalIiHHE HaBYaHHS.

Y npyromy posnini HaaaeTbes OIS pelritaacToi Moaeni Bonbimana, if Micis B
KOHTeKCTI piBHIB abcTpakiii ommcy piuHM Ta TEOPETHYHOTO OOIpYHTYBaHHS
MOJKJIMBOCTI BHKOpHCTaHHS Merony LBM mis momemroBaHHA pyxy piguH. Taxox
PO3IVIAHYTI Ta OMHCaHi PI3HOMAHITHI YMCENbHI CXEMH, MEXAHI3MH BCTAHOBJIEHHS
II0YaTKOBMX Ta TPaHUYHUX YMOB y Meroni LBM, ocoGnuBocTi 3ananus NpuToKy Ta
BUTOKY DIIMHM, & TaK0X YMOBHM 3BOPOTHOTO BinoOpaxeHHs, sKi BIATBOPIOIOTE
B32€EMOJIII0 IIOTOKY DiIMHH 3 TBepauM TioMm. JleTalbHO ONMMcaHa MoaudikoBana
PiBHOBaXHa (YHKIIs PO3NOALTY, IO IPYHTYETHCS Ha MiHiMi3amii JUCKPETHOI
eHTpormii Ta 3ae3medye Ge3yMoBHy JIiHiffHY CTaGiIbHICTS MOENIOBAHHS. Takoxk



BUCBITJIEHO Ba)KIIMBICTh YTOYHEHHSA MONS LIBMAKOCTI 33 JOIIOMOLOKO PIBHSHHSA
[Tyaccona juist THCKY Npy MOZIENFOBaHHI pyXy HECTUCIHBHX PifuH MeTogoM LBM.

B tpetboMy posnini aucepranii HOCIIIKEHO BUKOPUCTAHHS HEHPOHHUX Mepex
JUIL MOJIC/IIOBAHHA PO3B’A3KY KpaioBoi 3amaui Ha ocHOBi piBHsiHHS IlyaccoHa.
BinsnadeHo, mo HelipoHHi Mepexi, 3aBISIKM IXHIM 374aTHOCTI 3a1aBaTH CKJIAIHI
(YHKLII, € repcrekTHBHAM iHCTpyMeHTOM. Takox 06roBOpeHo iTepaliiiHi Tucebyi
METOIH 11 BUPIIICHHS CHCTeM aNreGpaiyHuX piBHSHD, SKi BUKOPHCTOBYIOTHCS IJIS
CTBOPCHHs HAaBYAIBHUX Ta TECTOBHX [ATACETIB M/ HEHpOHHWX Mepex. B posxini
PO3rUIsHYTI pisHi mapu Ta QyHKOil akTHMBaUidf y mTy4HHEX HEMPOHHUX Mepexax,
CHPsIMOBaHi Ha JOCATHEHHS HEOOXiMHUX pe3ysbTaTiB.

Y deTBeproMy pO3NiTi jaucepranii NpeACTaBIEHO JBODIBHEBUH MeToN
MOJENIOBAaHHS PYyXy PIAWHU, BUKOPHCTOBYIOYH PEINIiTYACTY MOJENs Bonsumana Ta
3rOPTKOBY HEHPOHHYy Mepexy. Ommcana CTpykTypa HeHpoHHOT Mepexi Juis
MOZEMOBAHHSA PO3B’SI3KYy KpaioBoi 3amaui Ha ocHOBI piBHAHHA IlyaccoHa Ta
JETABHO  PO3IJIIHYTHH  aJrOPUTM  JBOPIBHEBOIO  METOLY, ILIO0  BK/IIOYAE
MoaupiKoBaHy piBHOBaXHY OyHKUiI0 posnoity. PospoGienuil napageabHui
aIropuT™M Ha OCHOBi domain decomposition, a Takox onTUMi3oBaHA HelpoHHa
MEpeXa JUId anapaTHOTO IIPUCKOPEHHsS 3a IOIIOMOroK mnpuckopioBada NPU.
TecTyBaHHs MeTomy TIpOBEJIEHO 32 MONOMOIOK CHEMiaTbHO PO3POGIEHOTO
IIPOIPaMHOro 3a0e3neyeHHs.

Y m’stomy poszinmi Jucepranil IpOBeNEHO aHAN3 PEe3YNbTATIE MOIETFOBAHHS
PYXy PiIHH 3 BAKOPUCTAHHAM PO3POGIEHOr0 IBOPIBHEBOTO METOAY, PEAi30BAHOrO B
TeCTOBOMY  IpOTpaMHOMYy  3a0esnedyeHHi.  EKCliepUMEHTalbHI  BHCHOBKH
NiITBEPUKYIOTh 3JaTHICTh L[BOr0 MeTOAy 3abe3ledyBaTH HECTHCIUBICTD plOuHI
MOPIiBHHO 31 3BUYaliHuM MeTomoM LBM. Taxox AoCiikeHa TOUHICTh HEHPOHHOT
Mepexi MOPIBHSHO 3 YHCEILHUM METOZOM, BHSBIEHO B3a€MHY BiONOBIAHICTH Midk
HMMH, 2 TaKOX IIPOaHaNi30BaHa 0GYMCIIOBANIbHA WIBHUIKICTH PO3POGIEHOTO METOLY
Ta BINIMB BHKOPHUCTAHHA pPIi3HUX aMapaTHUX [PHUCKOPIOBAYiB HA IIBHIKICTD
004HUCIIeHb.

JlucepTaiiina poGora odopmieHa BinnoBiaHo 1o Bumor nakasy MOH Ykpainu
Biz 12 ciuns 2017 p. Ne 40 «IIpo 3aTBepaKeHHS BUMOT 10 O(GOPMIICHHS JUCepTaLii.

OnpuironHenns pesyiabTaTiB gAuceprauiiinoi poGoru

HaykoBi pesynbratd nucepramii BucBiTIeHI y 8 HaykoBHX my6iikauisx
31M00yBaya, cepell SKUX: 1 CTaTTs y HAayKOBOMY BHAAHHI, BKIIOUEHOMY Ha naty
OIyONIKYBaHHS [0 NepeniKy HayKoBUX (axOBUX BHIAHb YKpaiHH; 3 CTATT y
IepioJIMYHMX HAYKOBHX BUAAHHSX, IPOiHIEKCOBAHMX y Ga3ax manux Web of Science
Core Collection Ta/a6o Scopus.

Takox pesynbraru nucepranii Oynu ampoGoBani Ha 4 HaykoBHX (axoBux
KOH(epeHIisx.



Taxum 4uHOM, HayKOBi pe3syJIbTaTH ONKCaHi B JUCEpTAIiiHilA po6oTi MoBHiCTIO
BHCBITJIEH] Y HAyKOBUX Iy6utikarisix 3106yBaya.

Hepnouiku Ta 3ayBaskeHHs 10 JucepTauiiinoi po6oru

1.V n. 42. HaBeIeHO ONHC aIrOPUTMY JBOPIBHEBOTO METOAY
MonemosaHHs pyxy pimuad (C. 102). Jomineno Gymo mist Kpammoro CIpHMHSTTS
AOINOBHUTU aJrOPUTM CXEMOI0. AHANOrIYHE 3ayBaxeHHS mo I. 4.3., B sKoMmy
ONHMCaHO PO3POOJIEHUH MapayebHUi METO MOJIENIOBAHHS PyXy PiIMHH Ha OCHOBI
LBM.

2.V posuini 4 (C. 101) B sxocri dyHkuil BTpar B 3amaui perpeci s
MOJIEJT HEHPOHHOT Mepesxi 06paHo cepeIHLO0abCONIOTHY HOMMIKY, ajle He 3a3HAYEHO
1l mepeBary BiJHOCHO CepefHBOKBAAPATHYHOI QyHKLIT Ta GyHKL{T BTpaT Xs06epTa.

3. Ha cropinui 100 aucepraniiinoi poGoTH HaBeneHO NeperiK BiAIOBI qHIX
MapaMeTpiB HaBYAHHs HEHPOHHOI Mepexi, OJHAK Bi/ICyTHE OGTPYHTYBAaHHS, YOMY
BOHH caMe TaKi.

4. Ilpy  mocnmizmkenHi o6GUYMCIIOBATIBHOI e(pEKTHBHOCTI  pO3poGIEHOro
ABOPIBHEBOrO METOIy MOJEIIOBaHHS pyxy pimunu (. 5.3) 3a3HaueHo, WO BiH
MOBUTBHILIMI BiJl 3BM4aiiHoro Merony LBM, a npuckopenns Bix 6,05 mo 13,76 pasiB
AOCAra€ThCs 33 paXyHOK BUKOPHUCTaHHS HEMPOHHOI Mepexxi. OgHak He 3a3Ha4eHo, Yu
JIOCTaTHBO ~ OTPHMAHMX  [OKa3HWKiB  IPHUCKOPEHHS Ui  BUKODHCTAHHS
3aIPOIIOHOBAHOTO METOMY Y CUCTEMaX PeajbHOro 4acy.

5. B rekcri jmuceprauii Tpamnstoreest opdorpadiuni Ta myHkTyamiisi
TIOMUJIKH, OTIMCKM pellaKliiHOTOo XapaKTepy.

BBaxato, 1110 BUCJIOBJIEH] 3ayBaKeHHs He € BU3HAYAJILHUMH i HE 3MEHIIYIOTh
3aralpHy HayKOBY HOBH3HY Ta IPaKTHYHY 3HAYHUMICTE Pe3yJIbTATiB Ta HE BIIIUBAIOTEH
Ha [MO3UTUBHY OLiHKY JAHUCEepTalifHOI poGOTH.

Bucnosok npo aucepraniiiny po6ory

Bpaxaro, mo aguceprauitina poGota 3100yBaua cTymeHs AokTopa (inocodii
Kyspmuua Banentnna AHaTounilioBuya Ha TeMy «MeToau Ta 3aco6H MaTeMaTHYHOTO
MOJICITIOBAHHS PyXy PiAMH 3 BUKOPHCTAHHAM MALIMHHOTO HABYAHHS» BHKOHAHA HA
BHCOKOMY HAayKOBOMY DiBHi, HE IOpYIIy€e NIPHHIMIIIB aKajeMi4Hoi J06pouecHoCTi Ta
€ 3aKIHYCHUM HAaYKOBHM JOCII/DKEHHSM, CyKyNHICTh TEOPETHYHMX Ta HPAKTUYHHX
pe3yJIbTaTiB AKOTO pO3B’A3y€ HAYKOBE 34ABHAHHS, L0 MA€ iCTOTHE 3HAYCHHS IUTA
raysi sHaub «lHdopmariiini Texromoriin. [uceprauiiina po6ota 3a akTyajibHICTIO,
MPaKTHYHOIO LIHHICTIO Ta HAyKOBOK HOBH3HOIO TNOBHICTIO BiAIOBiZac BHMOram
YMHHOTO 3aKOHONABCTBa YKpainu, mo nepenbadeni B m. 6 — 9 «Ilopaaky
NPUCYJOKCHHA  CTYNEHS JIOKTopa ¢inocodii Ta ckacyBaHHSA pilleHHS pasoBoi
CHelLiani3oBaHoi BYEHOI pajy 3aKiady BHUIO] OCBiTH, HAayKOBOI YCTAHOBH IO



[y

NPUCYDKCHHA CTYNIeHs NOKTOpa (inocodiin, sarsepmieroro [TocTanoBow Kabinery
Minictpis Ykpainu Big 12 ciuns 2022 p. Ne 44.

3no6yBay Kysbmuu Banentun AHaromniiiosuy 3aCIYrOBYyC Ha IIPUCYIKEHHS
CTyIieHsl JIOKTOpa ¢inocodii B ramysi sHasb «12 — Iadpopmanuiiiai Texnomorii» 3a
creniansHicTio «123 — KoM’ totepHa imxkenepis».

Odiuiiinnii ononenr:
3aBi/lyBay Kadeapu KOMIT IOTePHIX
iHopMaliHIX TEXHOIOTIH,

HanionansHuii aBianiifiamii YHIBEPCHTET, &
A
AOKTOP TEXHIYHHX HayK, Ipodecop (}i . &Z / Anina CABYEHKO
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