PELEH3IA
Ha auceprainiiny podory Mopososa AHjpis Bonogumuposuda
Ha TeMy «MeTo/1 BU3HAUEHHS XapaKTePUCTUK TUHAMIKU Ta MIITHOCTI €JIEMEHTIB
KOHCTPYKII{ aBlallifHUX ra30TypOiHHUX JABUTYHIB 3 KOMIO3ULIMHUX MaTepialiBy,
MOJIaHO1 Ha 37100YTTSI HAYKOBOTO CTYMEHs A0KTopa ¢igocodii
B rairy3i 3HaHb 14 Enextpudna iHxxeHepis
3a criemianbHicTIO 142 EHepreTndHe MammHOOy TyBaHHS.

AKTyaJbHICTh TEMH AHCePTALil.

VY cyuacHOMy aBiaJIBUTYHOOYIyBaHHI CIOCTEPIraeThCsl CTiMiKa TEHIEHIIS [0
IIMPOKOI0 BIPOBAKEHHA Komno3uuiiHux marepianie (KM) y koHcTpykuii
ra3oTypOiHHUX JBUTYHIB 3 METOI 3HIKCHHS MacH, MiJBUILEHHS €KCIUTyaTaliiiHol
HAJIHHOCTI Ta MaTMBHOI €eKTUBHOCTI. OCOOIUBUIA IHTEPEC BUKIIUKAIOTh TPUBUMIPHO
apMOBaHI KOMITO3UTH, IO JEMOHCTPYIOTh Kpamly CTIWKICTh J0 MIDKIIAPOBUX
pyWHYBaHb 1 MaloTh 3HAYHUN TOTEHIAN 11 BUKOPUCTAHHSA B EJIIEMEHTAaX, SKi
3a3HAIOTh CKJIAJIHUX HAaBAHTAKEHb.

Boanouac, CTpyKTypHa CKIAIHICTh TaKMX MareplajiB, iX aHI30TPOIMHICTh Ta
HEJIHIMHI BJIACTUBOCTI MNOTPEOYIOTh MPUHLMIIOBO HOBUX MIJIXOJIB JO PO3PAXYHKY
JUHAMIKA Ta MIIHOCTI €JIEMEHTIB KOHCTPYKIH. I[cHyroui meToau, 37e01IbII0TO
po3po0ieHi ISl 130TPONMHUX a00 OPTOTPOIHUX KOMITO3HUTIB MPOCTOi OyJ0BH, HE
3a0e3meuytoTh HEOOX1JHOI TOYHOCTI JIJIs1 BIAMOBIIaTbHUX aBIallIMHUX JETANEH, TAaKUX
K JIONATKH BEHTWIATOPA UM €JEMEHTHU MOBITPSIHOTO TBUHTA.

[IpencraBnena aucepTaiiiina poOoTa € BKpall akTyalbHOIO. 3alpONOHOBAHUM
METOJ1 YACEbHOTO BU3HAYEHHS €(PEKTUBHUX XAPAKTEPUCTUK MPY’KHOCTI Ta MIITHOCTI
TpuBUMIpHO apmoBaHux KM go3Bosisie 3a0e3neuuTd  HaJiiHEe MOJEIIOBAHHS
NOBEAIHKA MaTepilaliB Yy CKIAQJHUX YyMOBaX HABAHTAKECHHSA, 3MEHIIUTH OOCST
eKCIIEPUMEHTAIbHUX BUIIPOOYBaHb, 110 MA€E CYTTEBE 3HAYEHHS B YMOBaX OOMEXKEHHX
peCypcCiB; ONTHMI3yBaTH KOHCTPYKITIi HA paHHIX e€TanaxX MPOEKTYBAHHS, T1IBUIYIOYN
e(eKTUBHICTh PO3pOOKHM aBiamiiHOi TexHiku. KpiM TOoro, orpumani pe3ynbTaTu
MOXYTh OYTH BHUKOPHUCTaHI HE€ JIMIIE€ B aBlalliiiHIA, a W B IHIIUX Tramy3sx
MIPOMUCIIOBOCTI.

Takum 4YMHOM, TeMaTHKa OCITIJKEHHS TOBHICTIO BIJINOBIIA€ aKTyaJIbHUM
norpedaM HayKd Ta TEXHIKH, a 3alpONOHOBaHI MiAXOAM MAaIOTh 3HAYHHUI MOTEHIial
JUTSI TIOJJANTBIIIOTO PO3BUTKY B rajly3l eHEpreTHYHOro MallinHOOY TyBaHHS.

OOrpyHTOBaHICTh HAYKOBHX pe3yJbTaTiB AucepTalil, iX JOCTOBIPHICTH Ta
HOBM3HA.

B aucepramiiiniii  podoti Mopo3oBa AHnpis BonogumupoBuua BupilieHe
HAyKOBO-TIPAKTUYHE 3aBAaHHS 3 PO3POOJIEHHS METOAY BU3HAUYEHHSI XapaKTEPUCTHUK



JTUHAMIKA Ta MIIHOCTI POTOPHHUX JETalled aBialliiHUX Tra30TypOIHHUX JIBUTYHIB 3
KOMITO3UIIIMHUX MaTepiaiiB 3a BIIOMUMH BJIACTUBOCTAM CTPYKTYPHHUX KOMITOHEHTIB
(BOJIOKOH 1 MaTpwuili). 3aCTOCYBaHHS IIHOTO METOAY JO03BOJISIE BUPIIIUTH MPOOIEMY
BIIPOBA/PKEHHSI POTOPHUX JE€Tale 3 TaKuX MareplaiaiB B KOHCTPYKIIIO aBlalliitHUX
ra3oTypOiHHUX ABUTYHIB Ha mianpueMcTBi AT «IBuenko-IIporpecy. ¥ aucepraitiiiniii
poOOTI MPOBEACHO aHAaII3 JITEPATYPHUX JKEPEI 3 OIMCOM TEOPETUUHUX 1 EMITIPUUHUX
METO/IB BHU3HAYEHHS €(PEKTUBHUX MPYKHUX CTaIUX KOMIIO3UIIMHUX MaTepialiB.
PosrnsayTo HaWOUIBII TOMMPEHI B IHXKEHEPHIH TPAKTHUINl KPUTEPil MIITHOCTI
KOMIO3UINIITHUX MaTepialiB JUisi TPUBICHOTO HAMpyKeHOro cTtany. OOIpyHTOBaHO
BUKOPHUCTAHHS KBAJPATUUYHOTO KPUTEPIIO MIITHOCTI JPYroro MOpsiaKy, 110 BPaxoOBYe€
PI3HMIIO B TPAHUISIX MIIHOCTI MPU PO3TATY Ta CTUCKY W HE MICTHTh HAIJIUIIKOBUX
napameTpiB. CHopMyIb0BaHO MOBHY CUCTEMY PiBHSHB, 110 OMUCYE MEXaHIYHUN CTaH
TiJIa B MEXKax MIIX0Iy MEXaHIKU CYIUIBHUX CEPEJIOBHII 3a JOIIOMOTOI0 HaINpyKEHb,
nedopmMalriii 1 nepeMilieHb TOYOK TiJa.

HayxoBa HOBM3HA OTpUMaHUX y poOOTI pe3ysIbTaTiB MOJIATAE Y TAKOMY:

1. Po3po6iieno HOBUI METO/] BU3HAUCHHS €(DEKTUBHUX MPYKHUX XapaKTEPUCTUK
KOMITO3ULIIMHUX MaTepialiB 3a BIAOMHUMHM MPY>KHUMH BJIACTUBOCTSIMU CTPYKTYPHHUX
KOMIIOHEHTIB, SIKHi 0a3yeThCcsi HA MaTEeMaTUYHOMY MOJEIIOBAHHI MPEACTaBHUIIBKIX
€JIEMEHTIB 00’€MiB Il KOMIO3UIIMHUX MaTeplajiB pi3HUX CTPYKTYp apMyBaHHS.
BusnaueHo edexTuBHI TpyXKHI CTall TPUBHMIPHO apMOBAHOTO KOMITO3UIIIMHOTO
MaTepiany.

2. CTBOpEHO HOBHMI METOJ BHU3HAYEHHS NapaMeTpiB KPHUTEPIIO MIHOCTI
KOMITO3UIIITHUX MaTtepiajiiB, KUl BPaxOBYE PI3HUIIO MEXK MILHOCTI HAa PO3TAT Ta
CTHUCK 1 0a3y€ThCsl HA YUCENbHO-aHAIITHYHOMY aHa131 JIOKaJIbHUX HAIIPY>KEHb OKPEMO
JUTSL BOJIOKOH 1 MaTpuili. BU3HaueHO po3paxyHKOBI I'paHuULll MITHOCTI Ta KOe(DILiEHTH
KPUTEPII0 MILIHOCTI TPUBUMIPHO apMOBAaHOT'O KOMITO3UIIIITHOTO MaTepiamy.

3. HalyB mojanbmioro po3BUTKY METOJ| aHali3y XapaKTEPUCTHK AMHAMIKH Ta
MIIHOCTI POTOPHUX JeTajei aBialliiHUX Ta30TypOIHHUX JBUTYHIB BUTOTOBJICHUX 13
KOMIO3UIIIIHNX MatepianiB. OcOONMBICTIO METOAY € Te, 10 e(PEKTUBHI MPYKHI
XapaKTePUCTHKN KOMIO3UIIIHHUX MaTepialiB BU3HAYAIOTHCS YUCEIBbHUM METOJOM Ta
BUKOPUCTOBYIOTHCA JJI POTOPHUX J€TaNeH B SIKOCTI pO3PaXyHKOBHX XapaKTEPUCTUK
€KBIBAJEHTHOTO TOMOI€HHOTO OpPTOTPOMHOTO Marepiaidy, BIIACTUBOCTI SKOTO
3a/1al0ThCSl B JIOKAJIBHUX CUCTEMAX KOOPJMHAT CKIHYEHUX E€JIEMEHTIB B HAMNPAMKY
IIPOCTOPOBOI TeOMETPii KOHCTPYKIITi.

Ouinka 3MmicTy aucepranii, il 3aBeplICHICTb, Ta JOTPUMAHHA NPUHLIUIIB
aKaJeMi4Hol 100p0YeCHOCTI.

HampsiMmok  gocnmipkeHb 'y aucepTaliiHii  pobotri  Mopo3oBa  Anapis
BonogumMupoBuua BIiAMOBITAa€ CTaHIApPTy BHUINOI OCBITHM 3a  CIEIaIbHICTIO



142 Enepretnune MamuHOOyayBaHHS. Jlucepralliss € CaMOCTIHHUM 3aBepIICHUM
JOCTIKEHHSM, pPe3yIbTaTh KOTO MAlOTh HAYKOBY HOBH3HY 1 IPAKTHYHY IIHHICTb.

Y poOoTi YITKO HPOCTEXKYETHCS JOTIYHA TMOCTIIOBHA CTPYKTYpa BHKIJIAJCHHS
Marepiaity, OOIpyHTOBaHICTh MOCTAHOBOK 3aJlayu, BUOIp METOIB 1 aHaJi3 OTPUMAHUX
pesynbTaTiB. Jluceprallis BIANOBiAA€ MPUHIUMIIAM aKaJIEeMIYHOT JOOPOYECHOCTI:
BIJICYTHI O3HAKH IUIariaTy, KOMOusiii, ¢anscudikamii un dadpukaiiii pe3yIbTariB.
VYci 3amydeni JpKepena KOPEKTHO MPOIMTOBAHO, BUKOPUCTaHI MaTepiasid IHIMUX
aBTOPIB MalOTh MOCHJIAHHS Ha BIIMOBIIHI JKEpena.

MoBa Ta cTH/Ib BUKJIAJeHHS Pe3yJabTaTiB.

Huceprariitna po6ota Mopo3oBa A. B Hamucana ykpaiHChKOIO MOBOIO, IO
BIJINIOBiIa€  3aralbHOMYy CTHJII0 HAyKOBHX JOCHIIPKEHb 13 BUKOPHUCTAaHHSIM
TEPMIHOJIOT1I, IO € CTaHIapTHOIO I JaHoi oOrjacti. JlucepramiitHa poOota
pO3KpUBa€ TOJOBHI i€l Ta 3700yTku aBTOpa. CTpyKTypa pPOOOTH € JIOTI4HOIO Ta
TUTIOBOIO JUISL JIUCEPTAIliil 3 TEXHIYHUX JUCIMIUNH — JHUCEpTaIis CKIAAAEThCA 3
aHoTallli, BCTYIly, I SITH PO3AUIIB, CHHCKIB BHUKOPHUCTAHUX JIKEped 0 KOXKHOTO
pO3/lly, 3arajJbHUX BHUCHOBKIB, J0J1aTKy. Bumoru no o0’emy nucepranii aBTOpom
BUTPUMAHI.

Y ecmyni oOrpyHTyBaHO BHOIp TeMHU IOCIIPKCHHS, HaBEJIEGHI MeTa 1 3ajaadi
JOCIIIKEHHSI, METOJIU JOCII/DKCHHs, HayKOBa HOBU3HA OTPUMAHHMX pE3yJIbTATiB,
ocoOucTuii BHECOK 37100yBaya, anpooairisi MatepiajiB AUCEepTallii, CTPyYKTypa Ta 00csT
JcepTalii, mpakTUYHe 3HAYE€HHSI OTPUMAHUX Pe3yJIbTaTiB.

Y nepwomy po30ini BUKOHAHO aHaNI3 MPOOJIEMH BIPOBAKECHHS AeTaneil 13
KOMITO3UILIIMHUX MaTepiajiiB B KOHCTPYKIIIO aBlalliHUX JBUTYHIB HAa MpPHUKIaAl
IIMPOKOXOPAHOT JIOMATKU BEHTUIIATOPA Ta Jionati nmoBiTpsiHoro reuHTa (I117). Marouu
HU3KY I[iepeBar, y TMOpPIBHSHHI 3 TPaJULIMHUMU METAJICBUMH KOHCTPYKIIHHUMHU
MaTepialamMy, KOMIO3UTH MAaloTh aHI30TPOIHI BIACTUBOCTI, IO MPU3BOJIUTH IO
3HaYHOTO 30UIBIICHHS 00CATy KBai(iKaIliitHUX JOCTIIKEeHb MaTepiany. BusHauenus
XapaKTEpPUCTHK MaTepiany, Kl BUKOPUCTOBYIOTHCS B PO3paxyHKaxX Ha MILHICTb
KOHCTPYKIIIH Bij A1l CTATUYHUX Ta AUHAMIYHUX HAaBAHTaXKE€Hb PEeali3y€eThCA 3a JIBOMa
nigxogamMu — (EHOMEHOJIONYHUM Ta TeopeTudHuM. I[IpoBeneHo oOrpyHTyBaHHS
BUKOPHCTAHHS TEOPETHMYHUX METOJIB BHU3HAYCHHS XapaKTEPUCTHK TPYKHOCTI Ta
MIIIHOCTI B KOMIIO3UTaX CKJIAJHOI CTPYKTYypU apMmyBaHHS. TeopeTudHi MeToau
J03BOJISIFOTh, KPIM BU3HAYEHHS 3 BUCOKOIO TOUHICTIO MAKPOCKOIITYHUX XapaKTEPUCTUK
KOMITIO3UTY MPOTHO3YBAaTH JUHAMIYHI XapAaKTEPUCTUKHU Ta XapaKTEPUCTUKHU MII[HOCTI
KOHCTPYKILii 3a pPI3HUX YMOB €KCIUTyaTallii, a TaKOoX, ONTHMI3yBaTU IMPOCTOPOBY
CTPYKTYPY KOMIIO3UTY ISl PO3PaxXyHKOBUX BUIIAKiB HABAHTAKCHHS.

Y opyeomy po30ini po3poOeHO YUCETbHUM METOJ BU3HAUYCHHS €()EKTUBHUX
INPYKHUX XapaKTEPUCTUK TPUBUMIPHO apMOBAaHUX KOMIO3ULIMHMX MaTepiaiiB 3a



BIJIOMUMHU BJIACTHUBOCTSIM CTPYKTYpHUX KOMMOHEHTiB. [Iponemypa romorenizaitii
0a3yeThCsl HA MATEMAaTUYHOMY 3 MOJIEIIOBaHHI MIPEICTaBHUIIBKOTO €JIEMEHTa 00’ €My,
JUTS SIKOTO BU3HAYEHO IPAaHUYHI YMOBHU. 3a JIOMOMOTOI0 MPOBEACHHS cepil YHMCENbHUX
€KCIIEPUMEHTIB 3HaWJeHO €(QEeKTHBHI MPYKHI XapaKTEPUCTUKH TOMOT€HHOIO
OpPTOTPOITHOTO MaTepially, eKBIBAJICHTHOIO TPUBUMIPHO apmMoBaHoMy KM.

Y mpemvomy po30ini CTBOPEHO AaHANITUYHO-UMCEIbHUM METOJ BU3HAYCHHS
napaMeTpiB KBaJpaTHYHOTO KPUTEPIIO MIIHOCTI OPTOTPOITHOTO Tifia, SIKUHA ypaxoBY€
PI3HHITIO MEX MIITHOCTI TIPH PO3TATY Ta CTUCKY. Po3polbienHa mporemypa 0a3yeThes Ha
MaTEMaTUYHOMY MOJEIIOBAHHI MPEICTaBHULIBKOTO €JIeMeHTa 00’€My TPHBUMIPHO
apmoBaHoro KM. JleB’ssTb 3 JABaHAALATH KOHCTAHT KPUTEPID OJHO3HAYHO
BU3HAYAIOTHCS MO pe3yJbTaTaM OJHOBICHUX EKCIIEPUMEHTIB Ha pO3TAr (CTHCK) Ta
gucTuid 3cyB. OCTaHHI TPU KOHCTAHTH PO3PaxOBYIOTHCS TAKUMH, 1100 aBTOMATHUYHO
BUKOHYBaJlacs YMOBa ICHYBaHHS TIOBEPXHI MIITHOCTI €NINCOiMHOTO THUMY. 3a
JIOTIOMOT'OI0 TIPOBEJICHHSI Cepil YMCENbHUX EKCIIEPUMEHTIB BU3HAUYECHO BCl1 TPaHUIIL
MIIHOCTI Ta KOS(DIMIEHTH KPUTEPitO0 MIITHOCTI TOMOT€HHOT'O OPTOTPOITHOTO MaTepiany,
€KBIBaJICHTHOT'O TPUBUMIpPHO apMoBaHoMy KM.

Y uemeepmomy po30ini ONMHCAHO 3araJibHy MaTeMaTHYHY MOCTAHOBKY 3ajadi
TeOpii MPY>KHOCTI ISl aHaJI3y AMHAMIYHUX XapaKTEPUCTUK KOHCTPYKIiH. [IpoBeneHo
reoMEeTpUYHE MOJICTIOBAaHHS JionaTku BeHTwsTopa Ta jomnati [1I'. ChopmynbsoBaHO
MOBHY CHCTEMY pIBHSIHB, IO OMUCYE€ MEXAHIYHHM CTaH TiIa B MeXaxX MiAXOIy
MEXaHIKH CYLUIbHMX CEepeZOBHIL. METOJAOM CKIHYEHHX €JIEMEHTIB BHU3HAUEHO
Hampy>XeHo-nepopmMoBaHUid  cTaH  Mojenedl  jomarku # jomati. [IpyxkHi
XapaKTepUCTHKU MaTtepiany s MOJeleld BHU3HAYEHO YHCETbHUM METOAOM IO
BiJOMHM BJIACTUBOCTSM KOMITOHEHTIB KOMITO3UTY.

Y n’amomy po30ini BUKOHaHO BepHUQIKaIlIF0 MOJIE1 MPECTABHUIILKOTO €JIEMEHTa
00’emy TpuBHMipHO apMoBaHoro KM muisixom npoBefieHHS! BUIIPOOYBaHb HATYPHHUX
3pa3KiB Ha PO3TAT 1 YUCTUH 3CyB. binbina pizHulg y Bepudikaiii yuceabHOro Ta
EKCIIEPUMEHTAJILHOTO JOCTIHPKEHHSI CTAHOBUTH — JUIsI MOXYJIB TIpYy>KHOCTI 7,57 %
(EX), nns rpanmues minnocti 6,13 % (o). 3nilicneno Bepudikaniro moneni sonari [T
3a JIOMIOMOTOI0 €KCIIEPUMEHTAIBHOTO AOCTIHKEHHS MEPIIMX I ATH BIACHUX (POpM 1
4acTOT KOJIMBaHb HaTypHOI jtonati [1I". binbma pizauis y Bepudikarii 94uceabHOro i
EKCIIEPUMEHTATILHOTO JTOCITIKEHHS CTaHOBUTH 4,11 % miis gactotu yetBepToi popmu
KOJINBAHb.

Bucnosku BiAnoBigaw0Th CHOPMYIHLOBAHUM 3aBJAaHHSIM JIOCHIKEHHA Ta €
CTHCIIUM BUCBITJICHHIM OZIepKaHUX 3100yBaueM pe3yJIbTaTiB.

Huceprariitna po6oTa odopmiieHa Yy TOBHIH BIAMOBIAHOCTI JO BHUMOT,
3a3HayeHux y Haka3zli MOH VYkpainu Big 12 ciuns 2017 p. Ne 40 «Ilpo 3aTBepmaxeHHs
BUMOT J10 OOPMJIICHHS AUCEPTaLIii».



IloBHOTA BUKJ/Ia/IeHHSI Pe3YJIbTATIB J0CHIIKEeHb B ONY0JIIKOBAHUX NMPALAX.

3a pesynbTaTaMu JOCTIIKEHb OMYyOIIKOBAaHO I’SITh HAYKOBHMX Mpallb, Y TOMY
YHCIl YOTUPH CTATTI y )KypHaiIax, BKIIOUYEHI 10 Tepesiky HayKOBUX (aXxOBUX BUAAHb
Ykpainu, ouH 3 AKUX pedepyeThCcsl B HAYKOBOMETPUUHIiH 0a31 maHux SCOPUS. 3 HUX
TpH myOuikaiii — ogHoociOH1. O/lHa CTaTTs B HENEPIOAMYHOMY HayKOBOMY BHUJIAaHHI,
MPOIHJIEKCOBAaHOMY B 0a3i JaHuX SCOPUS. Y CTaTTAX HAMMCAaHUX y CIIBaBTOPCTBI,
MPOBEICHHS YWCENBbHUX JOCTI/DKeHb 1 aHaji3 pe3yJbTaTiB 3A1MCHEHI aBTOPOM
ocobucTo; hopMyJIOBaHHS 3a/a4 JIOCHTIPKEHb Ta BUCHOBKIB BUKOHAHO 3 HAYKOBUM
KEpIBHIUKOM 1 YaCTKOBO 3a YYacTIO CITIBaBTOpIB. Yci 11l myOJikamii 6e3mocepeaHno
OB’ 513aH1 13 JUCEPTALI€l0, B HUX HE BUSBJIEHO MOPYLIEHb MPUHLMUIIB aKaJeMIYHOI
n00poYecHOCTI Ta TuiariaTy. Tox pe3ysibTaTH, 1[0 HABEICHI B AUCEPTAllli, HAJICKHUM
YMHOM BHUCBITJIEH] y MyOuiKalisax 3100yBaya Ta anpoOoBaHi.

Hepnoniku Ta 3ayBakeHHs 010 JUCEPTaNiiiHOI po0oTH.

1) ¥V poGori BigcyTHs iHGOpMAIlis MPO BU3HAYCHHS CSPEKTUBHUX MPYNKHHUX
BJIACTUBOCTEH IIapyBaTUX KOMIIO3HUIIIHHUX MaTepiamiB, sSKi BHKOPHCTOBYIOTHCS B
KOMIIOHEHTaxX JIomaTi TMOBITPSHOTO TrBUHTA (OOILIMBKA, JIOHXKEPOH), Xoya
3alpONOHOBAHUM METOJOM 1X BH3HAYEHHS 32 MYHKTOM 2.2.2 3HaXOIAThCA
BJIACTUBOCTI JIUILIE OJTHOTO IIapy KOMITO3UTA.

2) Y poOoTi BiACYTHS iH(pOpMAIIisl MO0 XapaKTEPUCTHK MaTepiary (B’ sHKydOoro)
TPUBUMIPHO apMOBAHOTO KOMITO3HITIITHOTO MaTepiany Ha ¢. 87 1 c. 88.

3) YV nyHkrTi 4.2 BKa3aHO KUTBKICTh €IIEMEHTIB Ta BY3JiB Ui MOJIENIEH JIOMATKU
BeHTHIIsITOpa (62828 enementiB, 302844 Byszni) Ta gomati [N (529301 enemenr,
959365 By3niB). OgHak, HE HaAaHO OOTPYHTYBAHHS, YOMY CaM€ Taka IIIJIbHICTh CITKH
€ ONTUMAaNIbHO0. J[JI1 MOJIaJIbHOTO aHaji3y, 0COOIUBO sl BULLUX (DOPM KOJIMBAHb, SIKI
MarOTh CKJIQJHIIIT BY3JIOB1 JIiHII Ta KOPOTII JOBXUHHU XBWJIb, HEIOCTATHS IIIJIBHICTh
CITKM MOK€ MPU3BECTH JI0 3HAYHUX MOXMOOK y BU3ZHAYEHHI BJIACHUX YacTOT Ta (hOpM.
JlouinbHO OyJ10 6 BKIIOYUTH KOPOTKHM aHaMi3 301)KHOCTI CITKH.

3) ¥V m’saToMy po3jauli HaBEJIEHO KiIbKICHI PO301KHOCTI MiX YHCEILHUMH Ta
eKCIIEpUMEHTAJIbHUMU pe3yJbTaTaMu (Hanpukiaz, 7,57 % st Moayss mpy>KHOCTI EX,
6,13% nns rpanuni MinHOCTI 0y, 4.11% J1st 4eTBEPTOT YACTOTH KOJAMBaHb). Xo04a wi

PO301KHOCTI € MPUIHITHUMHU ISl PO3PAXyHKIB, MPOTE BIICYTHIN aHAJ3 MOKIWBHX
OPUYUH [HUX PO301KHOCTEH.

BTiM, Bka3zaHi HENOJIKM Ta HaBEJACHI 3ayBaKCHHS HE 3MEHIIYIOTh 3arajiom
NO3UTUBHY OI[IHKY JUCEpTallii, HE CTaBJATh MiJ CYMHIB il HAyKOBY HOBU3HY Ta
PAKTUYHY LIHHICTb.



3araJbHuii BUCHOBOK.

Ha miit mornsp, nucepraiiitna po6ota Mopo3oBa Auapis Bomoaumuposrya Ha
TeMy «MeToa BH3HAUEHHS XapakTEPUCTUK AMHAMIKM Ta MIIHOCTI €JIIEMEHTIB
KOHCTPYKIM aBialliiHUX Ta30TypOIHHUX JBUTYHIB 3 KOMIIO3HMIIHUX MaTepialiBy €
3aBEPILICHUM JIOCTIPKCHHSM, SIKe BUKOHAaHE HAa BHCOKOMY HAayKOBOMY pPIiBHI, IIO HE
MOpYIIye TMPUHIMIIB aKajaeMiuyHoi goOpodecHocTi. Jlucepraiiss MICTHTh HOBI
TEOPETUYHl Ta TMPAKTHUYHI Pe3yibTaTH, M0 BIAHOCATHCS JIO0 Tainy3l 3HaHb
14 EnextpuuHna imkenepis. [{ucepraris mpucBsueHa po3B’I3aHHIO aKTyaJabHOT 3a/1adi
Ta BIANOBIZa€ BUMOTaM, L0 3a3HaueHl B . 69 «llopsaky mpucyKeHHsS CTyMeHS
noktopa ¢urocodii Ta cKacyBaHHSI PIIIEHHS Pa30BOi CHEIIali30BAHOI BUCHOI paju
3aKJay BHUIIOi OCBITH, HAyKOBOI YCTaHOBU NPO MPHUCYIKEHHS CTYINEHS JIOKTOpa
d1nocodiin, 3arBepakenoro [loctanoBoro Kabdinery MinictpiB Ykpainu Bif 12 ciuns
2022 p. Ne44.

Tox BBaxkaro, mo 3100yBady Mopo3oB Auapiit BomoaumupoBuy 3aciayroBye Ha
NPUCYJKEHHS CTyTeHs JoKTopa ¢inocodii B ramy3i 3HaHb 14 EnekTpuyHa iHXeHEPis
3a criemianbHicTIO 142 EHepreTnyne MammHoOyAyBaHHS.

Peuensenr:

KaHJUJaT TEXHIYHUX HAYK, TOTEHT,

JOTIEHT Kadepy TEXHOJIOT1i BUPOOHHUIITBA

aBiariiHux ABUryHiB HarionanbsHOro

AE€pPOKOCMIYHOTO YHIBEPCUTETY

«XapKiBCbKUI aBlallliHUNA IHCTUTYT» Onexkcannp HIOPTHOB



