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Fpeﬁeﬂqylca Cepris CepriiioBnua
«Panionanizanis napaMerpiB 32/1i300e TOHHHX AHI30TPONHEX 00010HOKY,
Tpe/ICTaBICHY Ha 3400yTTs HAYKOBOTO CTYIEHS KaHAWAaTa TEXHIYHMX HAYK 3a
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AKTyaJlbHICTB J0oCTiTKeHs. MeTo1u PO3paxyHKy HeCy4oi 3aTHOCTI Ta
Ne(OpMAaTUBHOCTI  3aUTi300€TOHHMX KOHCTPYKIiA IIOCTIHHO y/0CKOHAIIOIOTHCS,
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HOpMaMH, HE Tal0Th MOXJIMBOCTI JOCTATHLO NIOBHO BPaXOBYBAaTH YUCICHHI (PaKTOPH,
AKi BIUIMBAIOTh HA XapakTep HAHPyKCHO-Ae(POPMOBAHOrO CTaHy 3aldi300€TOHHIX
QHI3OTPOIHHUX 000JIOHOK, OOYMOBIIOIOYM B 6ararbox  BUIIQAKAX TIEPEBUTPATY
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TakyM 4HMHOM, CTAHOBUTHCS HATAIBHOKO MPoOieMa PO3POOKH METOIUKH
OJ0 BUKOHAHHA PO3paxyHKiB Ha CTaXii NPOEKTYBAHHS 3 ypaxyBaHHAM pealbHHX
BJIACTUBOCTEH MarepiajiB, BIUIMBIB JPYroro HOPSIKY, eKCIUTyaTalifiHuX i aBapifHmx
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3a11300€TOHHUX aHI30TPOIHIX 00OIOHOK.
Tema nmcepramii Ta OTpHMaHi pPe3yNbTAaTH  BiANIOBIJAIOTH AKTYaJIbHUM

HampsAMaM HAyKOBO-TEXHIYHOI IOJITMKM YKpaimu BiamoBigHo mo IlocraHoBH
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Kabinery Mimicrpis Vxpainz Ne 409 iz 05.05.1997p. ,Ilpoc 3a

Ha/(IHHOCTI i Oe3MeTHoi eKcIuTyaTaii OyiBeib, Copya Ta Mepex”.
[ToGynosa Metononorii (opMyBaHHSA BHYTPIIIHLOiI IeoMeTpii 3 TOAJIBIIOND

CKCIICPHMCHTAIBHOI BEPU(IKALICI € CBOCYACHOI0 il HEOOXIAHOK JUIS TPAKTUKH
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KOHCTPYKTUBHUX napameTpus peam3yBaTI/1 MIHIMI3AIIiF0 BUTPAT MaTepiasis.
Tomy, posrasmyra p060Ta 3 po3po0KH pPO3PaxXyHKOBOIO arapary o0
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CIIOPYA Y BUIIIAL OOONIOHOK 3 YpaxyBaHHAM (Hi3UYHOI 1 TeOMETPHYHOI HEMIHIHHOCTI,
PEOJIOrTYHUX BIACTHBOCTEM MaTepialiB € aKTYalIbHOI.
3B’s130K poﬁoTn 3 HAYKOBHMH HIPOrpaMaMH, IJIAHAMHA Ta TeMaMH. PoGora
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bekerosa B pamkax aepxkOwmkeTHOi Temu «Po3po6ka Ta JOCITIIKEHHS HOBOI
KOHCTPYKTUBHOI Oy/iBEIbHOI CHCTEMH 0araTOKpUTEPIaIbHOI BiIIOBIAHOCTI» (HOMED
AepkaBHol peectpartii — 0115U000154).



O0’exT I mpegmer nociimkens o6pani 3100yBa4YeM Y BiAITOBIAHOCTI 3 TEMOIO
AucepTauii Ta chopMyIbOBAHMMHE 3a1a9aMK POGOTH.
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JUTEPaTypHUX JUKepeld, (OPMYJIOBaHHS 3a1ad AOCTiPKEHb, PO3POOKA METOIUKH
BUKOHAHHS €KCHEPUMEHTANBHIX JOCIIIHKEHb HA MOJENIX aHI30TPOMHUX OGOJIOHOK
Ta YHUCIOBUX CKCIICPHMEHTIB, CYYaCHHX BHMIPIOBAJIBHUX NPHWIALiB, 00poOka Ta
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HanpyXeHO-1e(OPMOBAHOTO CTAHY JOCHIZHUX €IEMEHTIB, MOPIBHAHHS PE3y/IbTATIR
PO3PaxXyHKiB 3 EKCIICPUMEHTAILHIMHU JAHUMH, (POPMYIIOBAHHSI OCHOBHHX BHCHOBKIB
Ta po3poOKa pexoMennartili o BIPOBAPKEHHIO PE3yNbTaTiB AOCTiKEHD Y HPAKTHKY
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TOEPETHYHUX JOCIIDKEHb: a0CTparyBaHHs, aHalli3, CHHTE3, THYKILsA, AeTYKILA.
HaykoBa HOBH3HA OTPHMAHHX PE3yJILTATIB.
Ha miii morisyn HaykoBa HOBH3HA POOOTH IOJIATAE B HaCTynH()My:
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HAIPYKEHO-1e()OPMOBAHOIO CTAHY OPTOTPONHHX OGOJOHOK NP HABAHTAKCHI B
PI3HMX JOJSIX BiX iX IIOBHOI OBEPXHI;
- po3pobiieHa MeTOMONOTIA (OPMYBAHHA BHYTPIIHBOI reoMeTpii 3
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000JI0HOK
- po3pobneHi Moaemi AcOPMYBAHHS [ABYXHOACHUX OOONOHOK, MIO
J03BOJIA€ LUISIXOM YITPABIIIHHS Hanpymeﬂo-ne(bopMOBaﬂma CTaHOM KOHCTPYKIIIi,
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IIpakTHYHE 3HAYEHHS] OTPHMAHHX PE3YJ/ILTATIB:
ABTOPOM CyTTEBO TOMOBHEHMIT iCHYIOUMI GaHK AOCTITHMX T4 TEOPETHIHHX
A@HUX, KOPHCHHUX JUIi BJOCKOHANCHHA ICHYIOUMX METOMIB  PO3PAXyHKY

Tlﬂll’\n“l(g'f“l’ TON™ 1 ma
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PI3HOI rayccoBOi KPUBM3HH.
3anpomoHoBaHa iHKEHepHAa METOJMKA pO3PAxyHKy HeCydoi 3HaTHOCTI
3a1i306€TOHHMX OPTOTPONHUX OGOJOHOK Pi3HOI TayccoBOi KPHBH3HH SIKa L[03BOJI$I€
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Ta PIBHA HABAHTOKEHHS i 3pOOUTH TOCTOBIpHHMIA MPOrHO3 iX HECYUO] 3AATHOCTI, IO B
LTOMY, NiIBUINye HAiffHICTE NPOEKTYBAHHS Ta OE3MEKy EKCIUIyaTalii TaKhX
KOHCTPYKITIH.

A aanafl -
AnpeSanis pesyasTaris

Oy oryGikoBaHi, JHOTIOBiaMCS i 0GrOBOPIOBAIIKMCS HA HACTYITHIX MDKHAPOIHHAX
1 pecryOiikaHChKuX KoH(epenuisx: m. Xapkip (2013 p., 2016 p., 2017 p.),
Kupruscran (2016 p.), m. ITonrasa (2016 p.), m. Kuis, (2017 p.).
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IlyGaikanii. 3micT aucepraiii ZOCHTH TOBHO BHKJIANCHO y 16 mpyxoBanmx
Hpax, i3 HUX: 6 cTaTell y paxoBHX BHAZHHSX, pekomenoBanux MOH VYkpainuy, i3
AEX 4 — Y BHAGHHAX, BKTCYCHMX [0 MDKHApOOHHX HayxoMeTpmaumX 6a3; |
nyOJIiKalis y KoNeKTuBHii Monorpadii, 4 myGmikarti anpoOauiiiHoro xapakrepy, i3
AKX 2 — y BUJAHHAX, IO iHIEKCYIOThCS Scopus; 3 MONaTkoBi nyOmikarmii Ta 2
naredTd YKpainu na KOPUCHY MOJIETTh.

Crpyxrypa i ofear pgmeepranil [lmcepramiz cxuansersca i Beryny, S
PO3AUIIB, 3aralbHAX BHUCHOBKIB, CIMCKY BUKOPUCTAHX JoKepel, nopatkiB. PoGora
BUKIaAeHa Ha 202 cropiHkax, ki BKIIIOYAIOTH 146 CTOPIHKH OCHOBHOT'O TEKCTY, 9
Tabuip 1a 119 imocrpauiit, 5 qogarku wa 40 CTOpPIHKAX Ta CHHMCOK BUKOPHCTAHMX

TIILFOMNATT N 1 Qq ‘I’QT“‘“‘OY“mQ‘I’TY\
,LVA\\/PVJ]. 2 Al LLWLLVJ.\JL.I.)‘ D,

Oninka smicty amcepranii. V Betyni 06rpysToBano aKTYaIBbHICTh MPOGIEMH,
O BUPIMIYEThCS, CHOPMYIIBOBAHO METY Ta 3a1adi JOCIIOKEHHS, HAYKOBY HOBH3HY
T2 NPaKTHUIy HimmicTs pesynsrari )
XapaKTEPUCTHKY.

Jns BupimenHs mocraBneHoi npoGremu chopMyIbOBaHi HACTYIHI OCHOBHI
HAyKOB1 OJIOKEHHS UCEPTaLlii.

arrnaze TANMATATTA 11 RnaranmniTy
CAANUI ZIN luuv/—l‘v.llu 44 UL

B mepmomy posgini mpoasamizoBano craH BUBUEHHS KOHCTPYKTUBHIX
OCOONMBOCTEN BiTOMMX 3aMi300€TOHHMX TOJCTIIEHMIX O0OJIOHOK, TPHHIALIAM
MOZCIIOBAHHA Ta METOJaM pPO3pPaxXyHKy aHI30TPOMHMX OOOIOHOK, TEXHOIOriYHHM
TIPHHIMIIAM  BUTOTOBJICHHA TMOJNETMICHWX 3ali300€TOHHUX 060I0HOK. OcoOIHIBY
yBary mpuiilicHO eKCHCPUMEHTAILHOMY MO/IEIIOBAHHIO BHIIPOOOBYBAHb Ta METOaM
IX HaBaHTAKEHHS.

Bukonanmit asaniz 103B0NIMB cOpMyIIOBATH METY Ta 3a4a4i TOCITIDKEHD.

Apyruii  posmin  mmcepramiiinoi  poGoru TIPUCBSYEHO  (POPMYBAHHIO
KOHCTPYKLIi 0060JOHOK pi3HOi TayccoBOi KPHMBW3HM, Ta BMBYECHHIO HaMpyKeHO-
AehOPMOBAHOTO CTaHy 3aTi300€TOHHUX aHi30TPOIHUX O0OJIOHOK. BimMiHHOO
OCOONMBICTIO  KOHCTPYKINi €  BHKOPHCTAaHHS BCEPEAMHI  MOHOJITHOIO
3aIi300€TOHHOrO eIeMeHTa BKJIaIMIIa-TlyCTOTOYTBOPIOBa4a. B poboti mo6Gynosano
TPHBHMIPHY CKiHUEHHO-€JIEMEHTHY MOJIENb, IO JO3BOJISE OI[HIOBATH HanpyxeHo-
nedopmoBanmii cran KOHCTPYKIIi¥i Pi3HOI raycCoBOi KPUBH3HH pO3rIAHYTOro THIy. B
pamMKax IpOT0 MOCIIIKEHHS, YUCENIbHA peal3ars 3iilicHesa B cepenoBumii 1K
«ANSYS».

Y Tperhomy posxili npe/CcTaBIeHA MOCTAHOBKA i peamsaiiis 3aBJaHHA
pamjoHam3anii KOHCTPYKTMBHHX IIapamMeTpiB 3alIPONIOHOBAHUX 3aJli300€TOHHMX
0001M0HOK. B sikocti xputepiro st mamoi 3amaui OyB NMpPUITHATHI €HEepreTHIHMI
TPHHIWI, 3TiHO 3 SKUM BB@KAECTHCA, WO 3 yciei Ge3Mivi MOMIIMBHX 3HAYEHD




LTYKaHUX MapaMeTpiB CHCTEMH 3 MOCTIMHIM 00'eMOM Marepiany, YUCIOM 30BHIIITHIX
1 BHYTPIIIHIX 3B'A3KiB, MOTeHINiHa eHepris aedopmarii (ITEJT) micns nepeOymoBu
JOCATHE HIDKHBOI MEXKI HA PallOHAILHOMY ITO€JHAHHI BEIWYMH T'€OMETPAYHMX
rapaMmeTpis.

Y po0oTi BU3HAYCHUI B3aEMO3B'I30K y KOHCTPYKTHBHO-aHI30TPOITHOI
oGonorku Mix IIEJ[ cucTeMy i 30BHIMIHIMH i BHYTpIIHIMM paliOHATIEHIME
napameTpiB. OTpuMaHi pe3yibTaTH 30BHIMHIX MapamMeTpiB BepU(iKOBaHI MUIIXOM
aHaJIi3y 4acToT BJIACHUX KOJWBAHb CHCTEMHM U BCIX 3HA4YCHb CTpimu mimiiomy H i
MAaKCHUMA@IBHOI HECYYOi 3MaTHOCTI (Qmax) OOOJIOHKH. Bu3Ha4YeHO, MO JUIA 3aJaHUX
yMOB 1ipu crpim migiomy H = 3,8 m ITE]] nocsirae HIDKHBOT MEXi.

YerBepTHii  po3ail  NPUCBSYCHO  ©KCIEPUMEHTAIBHUAM  JIOCIIIHKEHHIM
HalpyKeHO-1e(POpPMOBAHOTO CTaHy MoZeieil 000J0HOK NpHW BHUIPOOYBAaHHI IX
FigpaBﬂiqMM METOOOM. HDOBQJIE,HHSI EKCHQDHMEHTV n}:mal;mqm/w[ METOIOM
QHI30TPOIHUX 0OOJIOHOK BUKOHYBAJIOCS PIBHOMIPHO-PO3MO/IIICHUM HABAHTKCHHIM
Ha BCiit noBepxHi 000j10H0K, 1/2 Ta 1/3 mumiaaprgaHoi oGomonku i 1/2, 1/4 1 1/8 na
cepuaHiii obononmi. BunpoOyBaHHS HOCWIM HepyiiHiBHMIA xapakTep. CHcrema
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BUIIPOOYBaHb IUIHAT i 000JIOHOK Pi3HOI TAYCCOBOI KPUBU3HHM B KOMILIEKCI JO3BOJIHIH
BUDIIIUTH B TIPOIECI BUMPOOYBaHb HACTYIHI 3aBJaHHS: IIATBEPAUTH OTPUMaHI
TeopeTI/Iqu naHi eKcnepHMeHTaJILH[m IJISIXOM Ta OIIiHI/I’I‘I/I J:[e(i)opMOBaHI/Iﬁ crad
MakcUMajbHa p0361}KHICTB MK TEOPETHYHMMH Ta eKCHepI/]MGHI‘aJIBHI/IMH
3HAYEHHSAMH IIEPEMIMCHh KOHCTPYKTHBHO aHI30TPOITHUX 00OJOHOK Bif] PIBHOMIPHO-
PO3NOALIEHOT0 HABaHTKEHHA cKiana 15%-17%.

Kpim nocmimpxens HJIC 0005I0HOK, OYJIO HPOBEACHO HOCTIIKEHHS OI[HKA
BOTHECTIMKOCTI KOHCTPYKTHBHO-aHI30TPOIHUX 3aTi3006TOHHIX KOHCTPYKINH, SKe
IPOBOAMIIOCH Y BHIJIAJI YHCENIBHOTO EKCIEPUMEHTY, IO MOJEMOE podoTy
KOHCTPYKIIi IPHU OJIHOCTOPOHHHROMY HarpiBaHHi II0 PEKUMY CTAHJAPTHOI ITOXKEXKI.
BukonaHi po3paxyHku Temmeparypaux moiis g 30, 60, 90, 120, 180 i 240 xs.
YncenmpHuii  aHami3  TEMIEpAaTyYpHUX IOJNIB  aHI30TPONHMX  OOOJIOHOK B
HECTAIIOHAPHUX YMOBAX II03BOJIUB OL[IHUTH iX BOTHECTIMKICTB.

Y raromy po3aini mpoBeaeHo uumcensHe gociypkenHs HIC ckmamHoi
apXITEeKTYpPHO-KOMITO3HITIHHOI criopyin y (opmi crpidku Mebiyca, BHKOHAHOI 3
B&KKOT'0 KOHCTPYKINIHHOro 6€ToHy 3 BKJIa[MIIamMu 3 ninomomicrapoiny. Anams HIC
IIPOBECHO METOJIOM CKIHYEHHHX €JIEMEHTIB B CICHIATi30BaHUX NPOrpaMHUX
KOMILIEKCaxX 3 J0JaTKOBOK OOpOOKOKW BHXIJHUX AaHMX. HaBelIeHO METOAMKY
aHamizy HJIC Bemmkmx o0'emumx CE Mozeneii OymiBedIbHMX KOHCTPYKILH 3
ypaxyBaHHSIM BUHUKHEHHS KOHIICHTPATOPIB HAMPYXXEHh 1 MOMJIMBOCTI IIOSBH,




supokenux CE B pesynprari aBroMaTHuHoi TpiaHryasuii. O0’€KToM BIIPOBAIKEHHS
CTAIM [UINTH MepeKpUTTS HEKUTIOBOT Oyaisi o wr. [TaBniBeekil, 4 B M. XapKosl.
3ayBajeHHs 040 3MicTy AHcepTauii.

1. 3a 3BUYall, NepmMi PO3iN MOBHHEH 3aKiHUYBaTUCh (POPMYIIHOBAHHAM
METH Ta TIOCTAHOBKOIO 3aj1au Jociimkens. [1{o BiacyTHe B 1aHii poOoTI.

2. B poGori BimcytHi Oymp sKi OOGIDYyHTYBaHHS — TPABOMIPHOCTI
BUKOpUCTaHHS nporpamunx komiutekcis “JIPA-CAIIP” ta “ANSYS” 1j1s HayKoBUX
nociimkens. “JIIPA-CAIIP” ue mnporpaMHUH KOMIUIEKC WIIO Ma€ MpH3HA4YCHHA
3a0e3IIeunTH MPOEKTyBaHHs Oy IiBeJIb i CIIOPYl HA OCHOBI YHHHUX HOPM.

3. Ha puc. 4.1 HaBeneHO KpeCleHHS MoJes i HUANiHAPHYHOT 000JOHKH. 3
pPUCYHKA BHIHO, 1IN0 aHi30TpomnHa OOOJIOHKa HE € 3aMKHYTOI Ha Onopax. 3
KOHCTPYKTHBHOI TOYKM 30py BIICYTHICTH CYLLIBHOTO 3€JHAHHS JBOX [OBCPXOHb
0GOJIOHKH 110 ONOPHHAM IpaHsM 3HAUHO 3HIDKYE HECYdy 3/IaTHICTH Ta JIOBFOBIYHICTh
KOHCTPYKLIII.

4. 3 HaBegeHOro Ha cTOp. 96 Marepialy He 3pO3yMiNo, WO Take €
haKTHYHMI MOAYNb IPYKHOCTI GETOHY i 4OMYy BiH MO3HAYAETHCS E. 1 1o Take
“Iipy3MeHHe 3HaYeHHs MeKi MII{HOCTi Ha CTHCK” 1 4OMy L BEJIMYMHA 103HAYCHA SK
fer- B UMHHAX HOpMax NPHUKUHSATO, CEPEAHBO JOCHiIHA MIIHICTh, XapaKTepUCTHYHA
MILHICTb, PpO3PaXyHKOBa MIIHICTb OeToHy. BimmosigHO Taki MO3HAYECHH:
BiJHOCSITHCS L10/10 MOJLYJIsI IPY>KHOCTI.

5. Beakaro 3HAYHMM  HEIONIKOM  eKCIIepHMEHTATbHHX  JOCIIKeHD
MPaKTHYHO BifICyTHICTH (BCHOTO 4 MPU3MH) CTAHIAPTHUX 3paskiB (KyOu, Ipu3Mu) Ha
AKUX BUBYAIOTHCS  (i3WKO-MEXaHidHi BJACTUBPCTI OCTOHY, 3 BiNOBIAHUM
CTATHCTHYHNM aHami30M. AJUKe MIOIMOBIpHO 1m0 Bci Mojeni Oymu BUIOTOBIEHI 3
OHOTO 3aMica GeTOHHOI CyMillli i 3a OMH MPUHOM, 38 KOPOTKHH Hac.

0. [lop3ydicTh Ile PO3BHUTOK nedopmaLiii B yaci Npu  IMOCTIHHOMY
HaBaHTakeHi. 1Ipy BUTPUMI HABaHTAXEHHA Ha npoTs3i 5 XB, NPAKTHYHO HE
BuKiMKae pedopmaniit mossydocti. L nedopmartii o6ymoBieHi THM 110 OETOH €
HeniHiliHO eopMyeMHUM MatepianoM i Aeopmarii, 1Mo PO3BUBAIOTLCA 34 5 xB €
nedopMatiisMy BU3BAHIUMH HEJIHIAHICTIO marepiana. OKpiM TOro, HaBeieHHH aHasli3
pe3yJbTariB BUNPoOOBYBaHb IIPM3M HE Binnosinae sumoram JICTY b B.2.7-217.

7. He 3posymino (ctop.126), SKMM HHHOM TIOBEPXHICTh KOHCTPYKILT siKa
miaeTbes 0Oe3rocepelHOMY  BIUIMBY CTaHJAPTHOI [OXEXKI Mae TeMmneparypy
3HAUHO HIKYY UMM 3aXUILECHUH ninonosicrepoul. IIpu oMy, npu temnepatypi 520°
C taxuil MaTepial K TiHOIONICTEPOI He iCHYE.

BucHoBok 1no po6oTi.
Jlucepraniiina pobora I'pedendyka Cepris CepriiioBHua «Pauionanizauis

napaMerpiB 3a/1i300eTOHHHX AHI30TPONMHHX O0OJIOHOK» € 3aKiH4E€HOI HayKOBOO
poGoTOr0, Y SIKi OTpHUMaHI HOBI HAYKOBO OOIpYHTOBaHI €KCIEepPUMEHTAlbHO-



TeOpeTHYHI Pe3yibTaTH B YaCTHHI PO3pOOKH MeTo0ioril OpMyBaHHs BHYTPILIHBOL
reOMETpii 3 MOJANBIIO €KCHepUMEHTANBHOI BepubiKalierd po3paxyHKOBHX
MoJieliell  aHi30TPONHMX OOOJIOHOK, palioHamizamii iXHIX KOHCTPYKTHBHHX
napaMeTpiB.

Jlucepraniiina podora I'pedenuyka C. C. Bianosijae BaMoram “IMopsiaxky
NPUCYDKEHHS HAyKOBMX CTYINEHIB 1 IIPUCBOEHHS BYEHOTO 3BaHHS CTapIIoOro
HAayKOBOIO CIiBpoGiTHMKA”, a 3700yBad 3acCIyroBy€ IPUCBOEHHS HOMY HayKOBOI'O
CTYNEHs KaHIMaaTa TeXHIYHUX Hayk 3a daxom 05.23.01 — OyniBenbHI KOHCTPYKLIT,
OyaiBJi Ta ciopyy.

OdiniiiHuii onoHeHT, 3aBiayBad BiAILLy
HaiiHocti OyaiBens Ta ciopya Al
«JlepaBHH HAYKOBO-AOCIITHAN IHCTUTYTY
OyHiBeNbHIX KOHCTPYKILi», JOKTOP TEXHIYHUX BambOypa A.M.

HaykK, podecop

10.C. CntocapeHko




