
BJWYK 

peQeH3eHTa 

,n;oQeHTa Ka{pe,n;pH Ey,n;ineJibHHX KOHCTpyKQiH Ta MOCTiB iHCTHT)'T)' 6y,z:dBHHQTBa Ta 

iH)l(eHepHHX CHCTeM HaQiOHaJibHOfO yHiBepcHtery „JlbBiBCbKa noniTexHiKa" 

BarnKeBHtJa Pocrucnaaa BiTanittoautJa 

Ha ,n;HcepTauiiłHy po6ory KJJnMa Au.l(pist lior,l(auosuąa 

„Hecyąa 3,Ll8THiCTb 38JJbo6eTOHHHX eJJeMeHTiB, Bi,LlHOBJJeHHX KOMD03HTHHMH 

MaTepiaJiaMn", npe,n;craaneHoi' Ha 3,n;o6yrn1 HayKoBoro cryneHH .l(0KTopa cpiJ1oco<lli1 

3a cneuianbHiCTIO 192 «By,n;iBHHQTBO Ta QHBiJibHa iH)l(eHepiH» 

AKyY8JlbHicTb BH6pauoi TeMH ,LlHCepTaQinuoi po6oTH 

B pe3yJihTaTi aKTHBHHX BO€HHHX .l(iH Ha TepHtopii' HaIIIOl ,l(ep)l(aBH 3Ha1IHa 

1IaCTHHa UHBiJibHHX i BHpo6HlłtJHX 6y,n;iBeJib 3a3HaJia Il0IIIK0,l()l(eHb pi3Horo cryrreHH 

iHTeHCHBHOCTi, 30KpeMa BHacni,n;oK BH6yxoBHX XBHJib, y.l(apHHX ,l(HHaMi1IHHX 

HaBaHTa)l(eHb, JI0KaJibHHX Il0IIIK0,D;)l(eHb i BilJIHBY BHC0KHX TeMneparyp ni.z:( ąac Il0)l(e)I(. 

Oco6JIHBY He6e3neKY eKcnnyaTaQiY 3aJii3o6eTOHHHX 6anKOBHX KOHCTJ)YKUiH CTaH0BHTó 

pyiiH)'BaHHH CTHCffYTOl 30Hlł. TaKi IlOlllKO,D;)l(eHHH cnpH1IHHHIOTó B-rpary QiJiiCHOCTi 

nepephiB Ta 3MeHIIIeHlUI )l(OpCTKOCTi KOHCTJ)YKI.i;iH. TiicJIH 3aBepIIIeHHH 6oHOBHX .n;iii 

Ba)l(JIHBHM 3aB.n;aHlUIM € He JIHIIIe {phHtJHe Bi,n;HOBJieHHH IlOIIIKO)];)l(eHHX KOHCTJ)YKUiH, a 

H eKcnepHMeHTaJibH0-TeopeTHtJH0 o6rpyHTOBaHa OQiHKa lXHI>Ol 3aJIHIIIKOB01 Hecyqoi 

3,l(aTHOCTi Ta nporH03yBaHlUI lXHbOfO 3aJIHillKOBOro pecypcy. 

BpaXOByIOtJH IIIBH)];KHH p03BHTOK HOBHX TeXHOJIOriH Ta MaTepiania )];IDI 

ai.n;HOBJieHlUI II0IIIK0)];)l(eHHX 3aJii3o6eTOHHHX KOHCTPYKUiH Heo6xi.n;Ho np0B0)];HTH 

eKcrrepHMeHTaJibHi Ta TeopeTHtJHi ,n;ocJii,n;)l(eHH51 I.U;O,D;O e{peKTHBHOCTi Ta )];OQiJihHOCTi Ix 

3acTocyaaHlUI B peaJibHHX YMOBax eKcrrnyaTaQii'. Qe . ,D;03BOJIHTb TOąHiIIIe OQiHHTH 

Harrpy)KeHo-.n;e(pOpMOBaHHH CTaH 3aJii3o6eTOHHHX 6anoK niCJI51 ni,n;cHJieHlUI Ta 

p03p06HTlł peKOMeH,n;aQii' I.U;0,D;0 lXHbOfO Il0,D;aJiblll0f0 BlłK0pHCTaHH51. 

BHxo,w1ąH i3 BHJ.IJ;e Haae,n;eHoro, ,n;ttcepTaQiHHa po6oTa 3.z:i;o6yaaąa AH.nph1 

KJJHMa „Hecyqa 3,n;aTHiCTb 3aJii3o6eTOHHHX eneMeHTiB, Bi,n;HOBJieHHX K0Mil03HTHHMH 

MaTepiaJiaMH" e aKTYaJihH0J0 ,D;JUł BHBtJeHHSł xapaKTepy po60TH 3aJii3o6eTOHHHX 6anoK 
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3 IlOII.IKO,D;)l(eHIDIMH B CTHCHyTiił 30Hi, .sIKi 6yJIH ai,n;HOBJieHi c~aCHHMH MaTepianaMH, 

Ta nporHo3yBaHH.sl i'XHbOi' noae,n;iHKH nicJI.sI ni,n;cHJieHH.sl Ta ai,n;HOBJieHH.sl. 

3B'HlOK po60TH 3 uayKOBHMH nporpaMaMH, nnauaMH, TeMaMH 

~HcepTaQiiłHa po6oTa Au,n;pi.si KnHMa „Hec~a 3,D;aTHicTb 3ani3o6eTOHHHX 

eJieMeHTiB, Bi,D;HOBJieHHX KOMil03HTHHMH MaTepianaMH" Ta OTpHMaHi B Hiił 

pe3yJibTaTH ai,n;noai,n;aIOTb uayKOBOMY HanpRMKY Kacpe,npH 8BTOMo6iJibHHX ,nopir 

Ta MOCTiB HaQioHaJibHOfO yHiBepcHTeTy «JlbBiBChKa noJiiTeXHiKa». ~HcepTaQho 

BHKOHaHo a Me)l(aX HayKoao-,nocni,nHoi' po6oTH HaQiOHaJibHOfO <l>oH,n;y 

,n;ocni,n;)l(eHb YKpatHH 2023.05/0026 «IHHOBaQiHHi KOMilJieKCHi ni,nxo,nH )];Jl.si 

. 
B 1)1; HO BJI e HH.sl TpaHcnopTHHX cnopy,n;» (HOMep ,nep)l(aBHOi' peecTpaQii" 

0124U003830). 

MeTa i 38B~aHHH ~ocJJm~eHHH 

MeTOIO ,D;HCepTau;iiłHoi' po60TH € ,n;ocni,n;)l(eHHR Hec~oi' 3,D;aTHOCTi Bi,D;HOBJieIDIX 

3aJii3o6eTOHHHX 6aJIOK, IlOII.IKO,D;)l(eHHX BHacni,n;oK PYHHyBaHHR CTHCłfYTOI 30HH 

6eTOłfY, a TaKO)l( BCTaHOBJieHIDI IX ,n;iHCHOfO Hanpy)l(eHo-,n;ecpopMOBaHOfO CTaey nicIDI 

. 
B1,L(HOBJieHIDI. 

,[(mi BHpiIIIeHIDI MeTH ,n;ocni,n;)l(eHH.sl 6yno IlOCTaBJieHO Ta BHKOHaHO Hacryrmi 

38B,D;aHIDI: 

. . . . 
• BHKOHaHO aHaJI13 B1TąH3H.slHHX Ta 1H03eMHHX JilTepaTypHHX ,L()l(epeJI npo 

iCHYłQąHH CTaH ,L(OCJii,L()l(eHb IIJ;O,L(O BilJIHBY IlOII.IKO,L()l(eHb 6eTOHY Ta apMaTypH 

Ha Hecyąy 3,D;aTHiCTb 3fHHaHHX 3aJii3o6eTOHHHX eneMeHTiB; 

• po3p06JieHO nporpaMy Ta MeTO,L(HKY ,L(OCJii,L()l(eHb 3 BHKOpHCTaHHRM 

MeTo.L(y QHcppoaoi' Kopen.siu;iY 3o6pa)l(eHHR (DIC) Ta 3acTocyaaHHR 

KOMII'IOTepH30BaHHX cy6-MiKpOHHHX 
. . 
lH,D;HK8TOp1B IlpH 

. . 
,D;OCJil,L()l(eHHl 

Harrpy)l(eHo-,neq>opMOBaHoro CTaHy 3fHHaHHX 3aJii3o6eTOHHHX KOHCTPYKQiH; 

• po3po6neHO Ta arrpo6osaHO MeTO,D;HKY Bi,L(HOBJieHH.sl CTHCHYTOi' 30HH 

6eTotty; 

• npoae,neHO eKcrrepHMeHTaJJbHe ,D;OCJii,n;>KeHH» 3aJii3o6eTOHHHX 6aJIOK ,L(JIH 

BCTaHOBJJeHHH i'x ttecyqo'j 3,A8THOCTi Ta ,n;iticttoro Hanpy>KeHo-,D;ecpopMOBaHOfO 

CTatty, niCJJH Bi,AHOBJJeHHn ITOWKO,ll,)l(eHoi' CTHCHYTO'i 30HH 6eToHy; 

- - ---- --------
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• npoee,neHo TeopeTH11HHH po3paxyHOK Hecyąoi 3,naTHOCTi JaniJo6eTOHHHX 

6anoK niCJUI ei,nuoeneHHi CTHCHYTOi 30HH 6eTOHY peMOHTHHMH p0311HHaMH, 

. 
OUlHeHO 

•v V 

,l{lHCHHH uanpy)Keuo-,necpopMoeaHHH CTaH KOHCTJ)YKUii' 
• 

IllCJUI 

. 
81,l{HOBJieHHJI. 

MeTOAH AOCJIU.*eHHR 

Ilpose,neHHJI aHaniJy niTepa-rypHHX ,n)l(epen eKcnepHMeHTaJILHO-TeopeTH'łHHX 

,nocni,n)KeHL Ja TeMaTHKOIO ,nocni,IVKeHb, eKcnepHMeHTaJILHi BHilpo6oeyeaHIDI 

JaniJo6e-roHHHX Jruuauux eneMeHTie iJ JacTocyeaHIDIM na6opaTopHoro 06na,nuaHHJ1 i 

npHC'rpoiB ,nng BHJHa11eHHJ1 ,necpopMauiił Ja ,nonOMOfOIO cy6-MiKpOHHHX iH,nHKaTopiB 

Ta MeTo,ny uucppoeoi KopeMuii 306pIDKeHHJ1, TeopeTfflłHHH po3paxyHOK 

3a.JllJ06eTOHHHX eneMeHTiB Ja rpaHfflłHHMH CTaHaMH 3ri,nHO HOpMaTHBHHX .l{OK)'MeHriB 

.. . " . 
Ta IX noptBHJIJILHHH 8H8JI13 3 eKcnepHMeHTaJILHHMH pe3yJILTaTaMH. 

HayKoBa HOBH3H8 OTpHM8HHX pelyJILTaTiB: 

• po3po6neuo MeTo,n ei,nHOBJieHHJI 3pyiłHOB8HHX 3a.JiiJo6eTOHHHX 6arroK 38 

KpHXKHM pyiłHyBaHHJIM CTHCHYTOi 30HH 6eTOHY 
. . 
13 3aMIHOIO Ha 

0,l{HOKOMilOHeHTHHH ueMeHTHHH apMOBaHHH cpi6poIO p03tJHH 3 HH3LKOIO 

yca,nKOIO, a TaKO)I( 3anponOHOBaHi MeTO,l{H peMOHTY ,necpeKTiB KOMil03HTHHMH 

MaTepiarraMH Ha OCHOBi enOKCH,l{HOi CMOJIH; 

• OTpHMaHO HOBi eKcnepHMeHTaJILHi pe3yJILTaTH ,nocni,n)KeHHJI Hec~oi 

3,l{8THOCTi 3aJii3o6eTOHHHX 6anoK, ei,nHOBJieHHX B CTHCHyTiH 30Hi peMOHTHHMH 

p0311HHaMH, 3 ni,nTBep,n)KeHHRM MO)l(JIHBOCTi ei,nHOBJieHH.SI Hecyąoi 3,l{aTHOCTi 

• V • 

.no noąaTKOBHX eKcnnyaTaQIHHHX noKaJHHKtB; 

• OTpHM8HO eKcnepHMeHTaJILHi peJyJILTaTH, jfKi cai,nąaTb npo JMim:eHHJI 

. 
,n1arpaMH «Hanpy)KeHHJ1-,necpopMauh1» apMarypH npH IlOBTOpHOMy 

HaBaHTa)KeHHi 3aJiiJo6eTOHHHX 6anKax, BHacni,noK HaJIBHOCTi 3aJIHIIIKOBHX 

nnacTH11HHX ttecpopMauiił, a T8K0)1( BCTaHOBJieHO ni,nBHI.QeHH.SI Me)Ki TeKy1łOCTi 

a peJyJILTaTi ,nucnoKauiiiHoro JMiuueHHi CTPYKTYPH cTa.rri, JyMoanettoro 

ecpeKTOM H8KJieny; 

. 
• B)lOCKOHaneHO MeTO,l{HKY auan13y Hanpy)KeHo-,neq>opMOB8HOfO CTaHy 

3pytłttoaaHHX 3aniJo6eTOHHHX 6anoK 3 ei.nHoeneHHiM CTHcttyToi 30HH 6eToHy 
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i3 3aCT0CyBaHH.HM MeTo,ny UH<ppoeot KopeJI.HQit 306pa)l(eHh Ta BCTaH0BJieHHH 

K0HTp0JihHHX TO'ą0K HYJih0BHX ,ne<popMauiłi BIIpo,n0B)I( BHIIpo6ynaHHH; 

• n,nocKoHaneHo MeTo,n po3paxyHKY ni,nHOBJieHHX nicn.si pyHHyBaHHH 

CTHCHYTOl 30HH 6eTOHY 3aJii3o6eTOHHHX 6aJIOK, HKHH Bpaxonye HaHBHiCTh 

3aJIHlliK0BHX ,ne<popMauitt Ta 3MiHy Me:>Ki TeKyąocTi apMaTypH 6anoK. 

IlpaKTH'łHe 3H8'łCHHH OTpHM8HHX pe1yJ1bT8TiB II0JIHrae y po3p06JieHi Ta 

BnpOBa,n)l(eHHi e<peKTHBHOro MeTo,ny Bi,nHOBJieHHH Hecyąoi' 3,naTHOCTi 3aJii3o6eTOHHHX 

6anoK, .siKi 3a3HaJIH nomKo,n:>KeHh ąH uinKoBHToro pyHHynaHHH y cTHCH)'TiH 30Hi. 

BHKOpHCTaHHH peM0HTH0ro po3ąHHY Ta K0MII03HTHHX MaTepianiB Ha OCHOBi 

.. . . . . " . . 
eIIOKCHJl.HOl CMOJIH Jl.03BOJIHC IllJl.BHIUHTH Jl.OBfOBiąHICTh Ta Ha,l(llłHICTh Bl,l(HOBJieHHX 

KOHCTp)'KIJ;iH. Qe 3a6e3neąye eKOHOMiąHo BHri,nHe Ta eKonoriąHO ,n;ouiJihHe pimeHIDI 

Jl.AA npo,n0B)l(eHHH eKcnnyaTauittHoro pecypcy icHyroąHx 6y,nineJih Ta cnopy,n; 6e3 

aeo6xi)lHOCTi II0BH0f0 )leM0HTa~ i H0B0f0 6y,niBHHUTBa. Pe3yJihTaTH ,n;ocni,z:oKeHb 

M0)K)'Th 6yrH 3aCTOCOBaHi B npaKTHUi npoeKzyBaHHH Ta BHK0HaHHH peM0HTHHX po6iT, 

mo ,lJ;03B0JIHTh CK0p0THTH TepMiHH BHK0HaHHH po6iT, 3MeHIDHTH BHTJ)aTH Ha 

. . . . . . 
MaTep1aJIH Ta pean13au;110 npou;ecy BlJl.HOBJieHH.H Ta Ill,ll;BHIUHTH TJ)HBaJilCTb 

eKcrmyarau;iI HruIBHHX UHBiJihHHX i IIp0MHCJI0BHX o6'eKTiB. 

Pe3yJihTaTH ,nocni,n)l(eHh ,n;HcepTau;ii' 3a yqaCTIO aBTopa BHKOpHCTaHi npH 

po3po6neHHi pirneHh ruo,n;o ni,n;HOBJieHHH Ta ni,n;cHJieHHH 6y,nieenh npoeKTHo­

iIDKHHipHarono10 KOMIIaHie10 TOB «CiMeHepro» Ta TOB «IHCTHT)'T npoeKT)'BaHIDI 

«KoMq>oproy,n;». MaTepianH ,n;aHHX ,nocni,n)l(eHh e ąacTHH0IO rpaHry Hau;ioHa.m,Horo 

<l>oH,ny ,n;ocni,n;)l(eHh YKpai'HH 2023.05/0026 «IHHOBaQiHHi KOMIIJieKCHi ni,n;xo,n;H AJUI 

Bi,D;HOBJieHHH lpaHCII0pTHHX cnopy,n» (HOMep ,nep)l(aBHOl peecrpauiY 0124U003830) ra 

BHK0pHCT0B)'lOThCH y HaBąaJibH0MY npoueci HauioHaJibHOfO yHiBepCHTeTy «JlhBiBCbKa 

IlOJiiTeXHiKa». TTi,n;TBep,n;)l(eHHHM Ub0ro e ,n;oni,n;KH i aKTH BIIp0Ba;J.)l(eHh, HaJ].8.Hi B 

,n;o,n;aTKaX Jl.O ,n;HcepTau;iHHOl po60TH. 

Aua.rd3 lMicTy )lHcepTauiiiuoY po6oTu 

)],11ceprau;iiłtta po6oTa 3).lo6yaal.fa Kn11Ma A.E. cKna,naeTbCSI 3 attoTaui'i, ecTyny, 

ąOTHpbOX p03J.J,iJiiB OCHOBHO'f 1iaCTHHH, 3araJibHHX BHCHOBKiB, CIIHCKY BłlKOpHCTaHHX 

ll.iKepen i3 221 HatłMeHyBaHHJI Ta 4 )].O,C(aTKiB. Po6oTa BHKJia,n;eHa Ha 202 CTOpiHKax 



5 

TeKCT)', y TOMY 1IHCJii MiCTHTb 145 CTopiHOK OCHOBHOfO TeKCT)', 23 CTOpiHKH CIIHCKY 

BHKOpHCTaHHX ,lJ;)Kepen, 11 Ta6JIHUh, 108 pHCYHKiB Ta 13 CTopiHOK ,n;o,n;aTKiB. 

y ecryni (9 CTOpiHOK) BH3HatieHi o6'€KT Ta rrpe,n;MeT ,n;ocni,n;)KeHHSI, 

ccI>opMyJihOBaHO MeTy Ta 3aB,n;aHHj{ ,n;ocni,n;)KeHh, OIIHCaHi HayKoBa HOBH3Ha Ta 

. 
rrpaKTH1IHe 3HatieHHSI OTpHMaHHX pe3yJibTaT1B eKcnepHMeHTaJibHO-TeopeTH1IHHX 

. 
,D;OCJll,ll)KeHb. 

Y nepllloMy pol,ZdJd (26 CTopiHoK) npoae,n;eHO OfJUl,D; icHyIOtIHX'. HayKOBHX 

,n;ocni,n;)KeHb Bi,n;noai,n;HO ,no TeMH ,n;ocni,n;)KeHHj{ npo po3paxyHOK i CTaH Ha,n;iiłHOCTi 

eKcnnyaTa:a;ii 3aJii3o6eTOHHHX KOHCTpyK:a;iii i3 apaxyaaHHSIM ix IlOlliKO,D;)KeHb Ta 

,n;e<l_>eKTiB. AK:a;eHTOBaHo yaary Ha IIOlliKO,D;)KeHHj{ y CTHCHyTiił 30Hi 6eTOHY 

3fHHaHHX 3aJii3o6eTOHHHX eneMeHTiB. 

y .z.pyroMy pOl.Z.iJii (42 CTOpiHKH) ,n;HcepTauiiiHoi po60TH no,n;aHO o6cSir 

,n;ocrri,n;)KeHHSI, OIIHCaHO ,n;ocni,n;Hi 3pa3KH Ta MeTO,D;H ix ,n;ocni,n;)KeHHR. 3a nporpaMOIO 

,n;ocJii,lJ;)KeHHSI 6yno BHfOTOBJieHO Ta ,n;ocni,n;)KeHO 16 3ani3o6eTOHHHX 6anoK (2 He 

IIOilIKO,lJ;)KeHi KOHTPOJihHi i 14 IIOlllKO,L{)KeHHX i3 pyiłHyBaHHSIM CTHCffYTOl 3OHH 6eTOHY) 

p03MipaMH 2100x200x 100 MM. 

Y TpeTbOMY pol.ZdJii (33 cTopiHKH) rro,n;aHo pe3yJihTaTH eKcnepHMeHTaJibHHX 

BHrrpo6yaaHb 3aJii3o6eTOHHHX 6aJIOK, SIKi rrpOHlliJIH rrpouec Bi,n;HOBJieHHR 

CTHCHYTOi 3OHH 6eTOHY Ta ,n;e<l>eKTiB, 3a HaSIBHOCTi IlOlliKO,L{)KeHOl TepMitIH0-

3Mi:a;HeHOl apMaTypH. Pe3yJibTaTH eKcnepHMeHTaJibHOfO ,[(OCJii,lJ,)KeHHR 

3aJI.i306eTOHHlłX 6anoK no,n;aHO y BHfJISI.L{i Ta6JilłUb Ta rpacpiKiB 3a.Jie)KHOCTi nporHHiB, 

Bi)UIOCHHX .n.ecpopMauiił y CTHCHyTiił 30Hi 6eTOHY Ta p03TSirHyTiił apMazypi ei.n. 

np11KJia,n;eHoro CTaTlłt{HOfO HaBaHTa)l(eHHSI. 3a pe3yJibTaTaMH eKcnepHMeHTaJibHOro 

.n;ocni.lJ.)l(effffj{ BlłKOHaHO nopiBHSIHHH orpHMaHHX pe3yJihTaTiB. Tio,n;aHo pe3YJibnlTH 

aHa.JI13y, OTpHMaHO KOMilJieKCHY iHcpopMauilo npo noae.n.iHKY 6eroey (peMOHTHOfO 

po3-Y-HH)') Ul apMa:rypH B 6y.n;b-.ffKlłH MOMeHT ąacy HaBaHTIDKeHHR 3pa3KiB 3a ,[(OilOMOfOlO 

MeTo,n;y u»<ppoaor KopenH1.di' 306pa)l(eHHH 

y lfeTBepTOMY pOJ/dJii (33 CTOpiHKlł) Ha OCHOBi ~HHHHX HOpM po3paxyHKY 3a 

,n;ec)?opMauHitto10 M0JJ.enn10 ,llCTY 6 B.2.6-156:201 O Ta ,[lEH B.2.6-98:2009 

po3paxoaaHO reopeTHlfHi 3HaYeHJUł uecyyoi' 3):laTHOCTi 3ani3o6eTOHHHX 3fHH8HHX 
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eJieMeHTiB 3 Bi)J.HOBJieHH.sIM CTHCHYTOl 30HH 6eTOHY cyąacHHMH peM0HTHHMH 

po3ąHHaMH. 

Ilpoae,neHe )J.OCJii,n>KeHH.sI )J.03BOJIHJIO rrpocTe>KHTH 3aKOHOMipHOCTi 

cpopMyBaHH.sI Harrpy>KeHL i ai,nrroai,nHHX ,neq>opMardH y Me>Kax rrepepi3y, 

BKJiroąaroąH q>a3y rpaHHttHo'i po6oTH KoHcTpyKrd'i. BcTaHOBJieHo, mo rricn.sI 

rrpoae,neHH.sI 

KOHCTpyKu,iił 

Bi)J.lłOBJIIOBaJibHHX 
. 

3aXO.ZUB, Hanpy>KeHo-.n;ecpopMOBaHHfi CTaH 

36epirae 
• 

CTPYKTYPHY ptBH0Bary 6e3 03HaK JI0KaJILHoI 

HeCTa6inbHOCTi t{lł KplłTlłttHlłX ei,nxHneHb y po6oTi. 

Y xo,ni ,nocni,n>KeHH.SI MeTo,noM u,HcppoBoi Kopen.siu,ii 306pa>KeH1, ynepme 

3aq>iKCOBaHo 3p0CTaHHji Me>Ki TeKyąocTi apMaTypH Ha 10-20% npH II0BT0pH0My 

HaBaHTa)KeHHi, I.IJ,O IIQjICHIO€TbCjl ecpeKTOM )J.HCJIOKau,iHHOfO 3Mi.QHeHHjl Ta 

peopraHi3au,iero BHyTpimHLoi CTPYKTYPH 
. 

CTaJil. OTpHMaHi pe3yJibTaTH 

)J.03B0JI.sIIOTb YT0lJHHTH rrapaMeTpH ,neq>opMau,iHHOi MO)J.eJii po6oTH apMaT)'pH npH 

CKJia)J.H0MY IJ,lłKJiiąHoMy HaBaHTa>KeHHi Ta apaxoeyeaTH HaKOIIHąeHHH eq>eKT 

3Mi.QHeHHji BHacni,noK HaKJierry y po3paxyHKax Hecyąoi 3)1.aTHOCTi KOHCTJ)YK.UiH 

. . 
IIICJUI Bl)J.HOBJieHHjl. 

3araJILHi BHCHOBKH (3 CTOpiHKH) I.IJ,0)J.0 po60TH 0TJ)HMaH0 i3 pe3yJII,TaTiB 

eKcrrepHMeHTaJibH0-TeopeTHąHHX )J.OCJii,n>KeHb rrpoae,neHHX aBT0p0M ).];HCepTaniHHOl 

po6oTH. Pe3yJILTaTH )J.OCJii)J.>KeHb arrpo6oaaHi ąepe3 ny6nixauii y q>axOBHX BH).];aJIIDIX, 

BHC'I)'IlH Ha KOH<pepeHu,igx Ta 0TPHMaJIH rrpaKTHąHy peani3au,iro. 

Billnoei}:lHiCTb 3Mic-ry auoTaQii OCHOBHHM DOJIO~eHHHM .nucepTauiiiuoi 

po60TH. 

3MiCT aHOTau,ir a IIOBHiił Mipi Bi,no6pa)Ka€ 
. 

OCHOBHI w.o 

rrpe.n;cTaBJieHi B .n;ncepTau;iiłHiił po6oTi, ei,nrroei,nae ri 3MicTy, MiCTHTh 0CH0BHl 

Pe3YJibTaTH rrpoee,neHHX ).];OCJii)J.>KeHb i ,na€ MO>KJIHBiCTb B )J.OCTaTHiił Mipi O.QiHHTH 

HaYK0BY H0BH3HY Ta rrpaKTHąHy u;iHHiCTb. CTHJib BHKJia,neHH.sI MaTepiany y )J.HCepTauff 

. 
Ta aHOTauJY Bi)J.IlOBi)J.a€ 3afaJibHOIIpHHH»THM 

0)]Ji03Ha1łH0ro crrpHHJ-HITIH Haae,neHHX II0JJ0)l{eHb. 

H0pMaM Ta e )J.0CTaTHlM ).];Jljl 

IIOBHOTa BHKJJa/ly 11ay KOB ff X nonomeuL, BHCHOBKiB i peKOMeHAauiii 
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Ilpet(CTaBJieHi B t(HCepTau;iiłHiH po6oTi pe3yJihTaTH TIOBHOIO Mipo10 BHCBiTJieHi B 

ony6niKOBaHHX npau;sx y HayKOBHX Ta cpaXOBHX BH,D;aHHHX i ,D;OCTaTHbO anpo6oBaHi Ha 

Mi)KHapOt(HHX HayKOBHX Ta HayKoBo-npaKrHąHHX KOH4>epeHu;isx. 

Ily6JiiKanii 38 TeMaTHK0IO ~ucepTaniłiuoro ~OCJii~,KeHHB 

3a pe3yn1,TaraMH ,n;Hceprau;iiłHoi' po6orH «Hecyąa 3,n;arHicr1, 3arii3o6eroHHHX 

eJieMeHTiB, Bi,D;HOBJieHHX KOMil03HTHHMH MarepianaMH» ony6niKOBaHo 9 Ha)'I<OBHX 

npan;b. Cepe,n; HHX 5 ny6niKan;iu y HayKOBHX 4>aXOBHX BH,I.(aHH.JIX Y KpatHH, HKi 

BKJIIOqeHO t(O Mi)KHapo,n;HHX HayKoMeTpHąHHX 6a3, 3 ny6niKan;iY y HayKOBHX 

. . . . 
neplO_l(HąHHX BHt(aHHHX lHIIIHX ,n;ep)KaB, .JIKl BKnlQąeHO ,n;o Ml)KHapo,n;HlfX 

Ha)'KoMerpHqHHX 6aJ, 1 ny6niKan;i.s1, HKa 3acBi,n;ąye anpo6au;i10 Marepianie ,lUłceprau;iY, 

ra gKa ,n;o,n;arKoeo ei,n;o6pa)Kae HayKoei pe3yJii,rarH ,n;Hceprau;iL 

,ll;ncicyciiiui noJio,Keuua, 3ayea*euua Ta nponoJnnii. 

1. B orng,n;i nirepaT)'J)HHX t()Kepen Ha8BHa 3araJibHO Bi,n;oMa iHcpopMan;UI, m<y He 

Bapro 6yno no,n;aBaTH B ,n;HcepTan;iiłey po6ory. 

2. Bapro 6yJio 6 3po6HTH Bi,n;HOBJieHffg CTHCH)'TOl 30HH 6eroHOM 3j CXOiKHMH 

q>i3HKO-MexaHiąHHMH xapaKTepHCTHKaMH, m;o ił y 6eTOH)' 6anoK. 

3. Ha HaIIIY ,n;yMKY cJii,n; 6yno 6 nopiBffj{TH 6anKH Mi)K co6010 3a cnoco6oM 

ei):lHoBJieHIDI, m;o6 3p03YMiTH HKHH 3 HHX e HałiecpeKTHBHiIIIHM. 

4. He 3p03YMIDO Bi,n; gKoro piBffj{ ,n;ecpopMan;iił e apMarypi BH Bi.lUIITOBxyea.rrHCb 

KOJIH noąHHMOCb BHnpo6yeaHffj{ ei,n;HOBJieHHX 3aJii3o6eTOHHHX 6anoK. 

5. BapTO 6yJio 6 3p06HTH rpacpiKH ,n;ecpopMan;iił 3a BHCOTOIO ei,n;HOBJieHHX 6anoK 

( oco6JIHBO MaIOtJH ,n;aHi n;HcppoeoY Kope)Ij{u;iY 3o6pa)l(eHHH) ue 6 3Hawo 36araTHJIO 

,n;Hceprau;iiłHy po6ory. 

BHcnoeJieHi 3ayea)KeHHH He enJIHBaIOTb Ha 3araJibHY no3HTHBHY on;iHKY 

BHKOHaJ-101 po60TH' a JIHIIJe ni,n;KpecJIIOIOTb ri 6ararorpaHHiCTb, CKJUl..QHiCTh, 

, . 
Ba)l(JJHBlCTb y3araJibHeHb HOBHX ttayKOBHX pe3yJILTaT1B TeoperHąHHX Ta 

eKcnepHMeHTaJlbHHX ).lOCniJJ,)KeHb i He 3HH)KYJOTb 3araJILHOi' ouiHKH po6oTH. 

OniuKa Bi)lnoniJllłOCTi OCBiTHbO-HayKOBiH nporpal\d nmroTOBKH. KJIHM 

Att,upiu Eor,uaHOBHLf niJ.l qac po6oTH ua,n ,nHcepraQie10 npoeie BJiactte ttayKoee 

,UOCJii,U)KeHHR, ocpopMnette y BHfJIJl,lli HayKOBOi' npal(i, Ta ony6niKyBaB OCHOBHi iłoro 
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HayKoBi pe3ym,TaTH. Pe3yJibTaTH aHanhy ,nHcepTauiY, aHOTauiił yKpa'iHCbKOIO Ta 

aHrJiiHCbKOIO M0BaMH, orry6niKOBaHHX npaub ,naJOTb rri,ncTaBH ,nJISl BHCH0BK)' rrpo Te, 

• 
• V • 

mo rrpe,ncTaBJieHa ,llHCepTal(lJI e 3aaepweH0IO HayK0B0IO rrpauelO, B SlKJH BHplllleHo 

Ba)KJIHBi HayKOBO-TeXHil{ffi npHICJla,nHi 3a,naąi po3paxyHKY HeCY'{O'i 3_naTHOCTi Ta 

.neq>opMaTHBHOCTi ,nJISl nomK0,n)KeHHX 3aJii3o6eTOHHHX 6anoK, 
. 

nepep13 SlKHX 

ai.nHoeeJIHHił 
. 

CY'{aCHHMH peM0HTHHMH MaTeplaJiaMH Ha 6aJi t{HHHHX HOpM 

npoeKT}'BaHIDI YKpaYHH. Po6oTa aKTYaJibHa, Mae HayKoay H0BH3H)', Hoai HaYKOBi 

pe3yJibTaTH i npaKTH~He 3HaąeHIDI. PeJyJibTaTH KOMIIJieKCHHX eKcnepHMeHTaJibHO­

TeopeT~HHX _nocni_n)KeHh po6oTH .nocToeipHi. 

~OTpHM8HHH npHHQHnie aKa,aeMilfHOi .aofipoąecHOCTi. ):vlcepTal(iiłHa po6oTa 

KnHMa AH,npiR Eor,naHoeHąa «Hec}"ła 3,naTHiCTb Jani3o6eTOHHHX eneMeHTie, 

. . . "' . 
B1,nHOeJieHHX KOMil03HTHHMH MaTeplaJiaMH» e pe3yJibTaTOM CaMOCTIHHHX _l(OCJIJ,n)KeHb 

3,no6yaaąa i He MiCTHTb eJieMeHTie q>aJibCHq>iKauiY, KOMnirumiY, q>a6pHKauii, nnariary 

Ta 3aII03HąeHb. BHKOpHCTaHi i.ner, pe3yJihTaTH i TeKCTH iHillHX aaTopia MalOTb HaJie)l(He 

. . 
IlOCHJiaHHSl Ha B1.l{IIOel.l{He _n)Kepeno. 

BHCHOBOK 

tlHcepTauiiłHa po6oTa KrrnMa AH_npiR Eor,naHoe~a ,,Hec}"ła 3,naTHicTh 

3aJii3o6eTOHHHX 
. 

eJieMeHTle, 
. 

et,nHOBJieHHX KOMII03HTHHMH MaTepianaMH" 

JaaepmeH0IO HaYK0B0IO rrpaueIO i ei,nnoei_nae BHMoraM HaKaJY MOH YKpaiHH N240 

ei.n 12.0l.2017p. «Ilpo 3aTeep,n)l(eHHSl eHM0r ,no oq>opMJieHIDI ,nHcepTauiY (3i 3MiHaMH 

BHeCeHHMH ei.n 12.07.20 I 9 p. ), TiopR,nK)' rrpHcy,n)KeHHSl _l(0KT0pa q>inococpi'i Ta 

cKacyaaHIDI piweHHH paJoeoi cneuianhoaaHo'i eąeHoi pa,nH JaKJia,ny eHmoi oceiTH, 

HaYKOeoi" ycTaH0eH npo npHcy_n)KeHHSl cryneHSl ,n0KT0pa q>inococpiY (TiocTałłOBa 

Ka6iHeT)' MiHic-rpia YKpa'iHH ei.n 12.0 l .2022p. N244 Ji 3MiHaMH eHeceHHMH ei.n 

22.03 .2022p ). 

PeQeH3eHT - KaH,nH,naT TexHiąHHX HaYK, 

.L(0QeHT Ka<f>e,llpH <<Ey.nieenhtti KOHCTPYKQi°i 

bH0ro 

bHHR YHIBE 
bKA OOJUTE 

AL~~--c:c:==-oocTHCnae BAlllKEBI,1ll 

A)lPl 3 CBIA 
0207 lO lO /ll!M4---~ 

li,, iio~\,i\, 
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