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PELIEH3IS OPIIIMHOIO PEHEH3EHTA
JIOKTOpa TEXHIYHUX HayK, mpodecopa kadbeapy XiMiYHUX TEXHONOTIH Ta
pecypcosbepeskents KuiBcbkoro HallioHaNbHOTO YHiBEPCHTETY TEXHOJIOTIH Ta
nuzaitny XOMEHKA BOJIOJIMMUPA I'PUT'OPOBHYA
Ha gucepTaiiiiny poory BAXITOBA PAMUISA ASATOBUYA

«Po3po0./1eHHs TeXHOJIOTIT M0JIMEPHOro BOrHE3aXHCHOI0 MOKPHTTH
PeaKTHBHOIO THIY 3 YAOCKOHAJEHHMH PEOJIOTIYHHMH BJIACTHBOCTIIMHY, 5iKa
IpejcTaBlIeHa Ha 300y TTs HayKOBOro CTyHeHs JoKTopa (inocodii B rajiy3i 3HaHb

16 Ximiuna Ta GioimkeHepis 3a crenianbHicTio 161 Ximiuni TEXHOJIOTII Ta

imKeHepis

AKTya bHiCTh TeMH AucepTaliliHOl po6oTH Ta ii 38’A30K 3 NJIaHAMH
HAYKOBO-0CTiIHUX POOIT.

Juceprauiiina poGora Baxirosa Paminsg AsaroBuua NpUCBAYEHA
PO3pOGIEHHIO BHCOKOC(HEKTUBHHUX TOJIMEPHUX IHTYMECHEHTHHUX MOKPUTTIB 7151
3a6e3MeueHHs BOMHE3axHCTy 00 €KTiB y CLEHapisxX CTaHAapTHOI Ta BYTJIEBOJAHEBOI
noxexi. I[Tpo6nemaTuka mifBuILEHHS! e(EeKTHBHOCTI MacCMBHOIO BOTHE3aXHCTY €
HA3BHYAHO AKTyalbHOI JUIsi YKpaiHH, OCKIIBKM B yYMOBAax BOEHHOIO CTaHy
CYTT€BO 3pocTae Hebe3neKa BUHMKHEHHS TOKEX YHACHIZOK HaJ3BHYaHHMX
CHTYallili LiJecTIpAMOBaHOTO XapakTepy. HeoOXiHicTs NPOBEASHHS JTOCHIIKEHB Y
3a3HAYEHOMY HAmpsMi 3yMOBJeHa BUMOramy OyJiBenbHOI —ramysi 010
3a6e3medeHHs MiBUILEHOro PiBHA BOrHe3axucry OyAiBenb i cmopyn, motpedamu

onepaTHBHOI BinOYJ0BM 00 €KTIB KPUTUYHOI iH(PACTPYKTYpPH, 3pyHHOBAHMX
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BUOYXOBOI 30pO€r0, @ TaKOX 3anuTaMd TMPOTUIIOKENKHOI raity3i y HaidHUX
3ac00ax BOrHE3axXUCTY JIJIsi TOBOEHHOTO BIJIHOBJIEHHS YKpaiHU.

JlucepraliiiHa po0oTa BUKOHAHA BiATIOBITHO /10 TUIAHIB HAYKOBO-0CIIJHUX
pobit: Ne 39/24 «CTBOpeHHs BOJOKHHCTHX KOMIIO3UIIIHHMX MarepialliB Ha OCHOBI
NPUPOJHUX TONIMEPIB Ta JOCHIUKEHHs IX BlacTuBOCTEH» KHIBCHKOTrO
HalllOHAJILHOTO yHIBEpCUTETY TexHosorii Ta nu3ainy; H/P 111-04-24 «Po3pobka
XiMiYHUX pillleHb 3 YJOCKOHAJIEHHS PEOJIOTIYHUX BIIACTHBOCTEH 3aco0iB
Boraesaxucty» [HOOB HAH VYkpainu (Ne nepxxpeectpauii 0124U000208); HJIP
11-01-23 «Po3pobnenns 3acobiB XiMiuHOI Ta MOXEXKHOI Oe3neku 00’ €KTIiB
oboponnoro mnpusHadenas» [HOOB HAH VYkpainm (Ne pmepxkpeectpanii
0123U100783); HJP 111-04-26 «Po3pobneHHs HOBUX 3ac00iB BOIHE3axXHMCTy Ha
OCHOBI opraHo-Heopraniuaux kommnosutiBy [HOOB HAH Vkpaimn (Ne

nepxpeectpanii 0125U004338).

Cryninb 06rpyHTOBAHOCTI i JOCTOBIPHOCTI HAYKOBHX JOCTIIXKEHb,

BHCHOBKIB Ta peKOMeHalii. OOTpyHTOBaHICTh 1 JOCTOBIPHICTh HAYKOBHUX
[IOJIOXKEHh, BHMCHOBKIB Ta peKOMeHJallil  3abe3nedyroTbcsi  KOPEKTHOIO
IMOCTAHOBKOIO METH 1 3aBJaHb JJOCJI/DKEHHS, KOMIUIEKCHHUM IIAXOJAOM JI0 1X
pO3B’SI3aHHSA, a TaKOX BUKOPHCTAHHSAM CY4YacCHUX MeTOAIB jociikenns. Jlis
BCTAHOBJIEHHS 3aKOHOMIpHOCTeH (OpPMyBaHHS BOIHE3aXMCHUX 1 PEOJIOriYyHUX
BJIACTUBOCTEH IHTYMECIEHTHHX KOMIIO3MIIi 3aCTOCOBAaHO KOMILIEKC (i3HKO-
XIMIYHUX, PEOJIOTIYHHMX, TEPMIYHMX Ta BOTHEBUX METOJIB JOCIHIKEHHS, 30KpemMa
[Y-cnekTpockoriiio, CKaHyBaJlbHY eJIEKTPOHHY MiKPOCKOIIi 0,
TepMOrpaBiMeTpUUHMI aHaii3 i peoMeTpH4Hi Jocni/ukeHHs. ExcnepumeHTalbHI
JOCTI/DKEHHs] BUKOHAHO 3 BUKOPUCTAHHSAM Cy4acHOro o0iajHaHHA Ta BiINOBIIHO
710 BUMOT YHHHUX HAlLlIOHAIBHMX 1 €Bporneichkux craniaapriB. ChopMynboBaHi y
JUcepTalii HayKOBi IOJIOKEHHS Ta BHCHOBKM € J0CTaTHO OOIPyHTOBaHUMH,
6a3yloThCs HAa 3HAYHOMY OOCS3i eKCIIepUMEHTAIbHUX JaHUX 1 y3TOJDKYIOTBCS 3
CydaCHMMM  HAayKOBHMH  YSIBICHHSAMH IHOJO  MEXaHi3MiB  (opMyBaHHs

BJIACTMBOCTEH iHTYMECLEHTHHX TOKpHUTTiB. OOIPYyHTOBaHICTh BHCHOBKIB i



pEKOMEHALM MiATBEPKY€EThCSA X BIAMOBIAHICTIO OTPMMAaHMM pe3yjbTaTaMm Ta
3MICTy OKPeMHX PO3JLIIB AUcepTaLiiHOI poOOTH.

OCHOBHI ~ TEOPETUYHI TOJIOKEHHS, Ppe3yJbTaTH EKCIEPUMEHTATBHUX
NOCHiKEeHb Ta BUCHOBKM, BMKJIAJE€HI B JMCepTalii, 3HAWLIUIM BigoOpakeHHs Yy
BeNUKil KibKoCTi nmy6uikaniii y HaykoBuX (paxoBUX BHAAHHAX Ta anpoOOBaHi Ha
BCEYKPaiHCHKHX Ta MIXKHAPOJHMX HAyKOBUX KOH(EpEeHIisAX.

PesynbraTy JOCIDKEHHS omyOiikoBaHo y 28 HayKOBUX poOoTax, 3 HUX 2 —
CTaTTi y 3aKOPJOHHUX JKypHasaX, [0 iHAEKCYIOThCS Yy MDKHAPOJHHUX HAyKOBO-
meTpuuHUX Oazax manux Scopus Ta/a6o Web of Science Core Collection, 9 crareii
y HayKoBuX (paxoBuX BUJAHHAX YKpaiHu, y T. 4. | crarts y (axoBomy BHIaHHI
Ykpaiuu kareropii A, 10 iHAEKCYEThCS Y HayKOBO-MeTpUUHiH 6a3si ganux Scopus,
5 cTareil B IHIIMX BUJAHHAX, 3 SKMX — 2 CTATTi y 3apyODKHUX BUIaHHAX Ta 12 Te3

JOTIOBi/Iel Ha HAYKOBUX KOH(epeHLisX.

OcHOBHI pe3yIbTaTH AOCTIKeHHH, CTYNiHb iX HAYKOBOI HOBH3HH Ta
npakTHUHOI 3Hauymocti. B jauceprauiiiHiii po®oTi BHpilmIeHO JBi BaXIUBI
HayKOBO-TEXHIYHI 3a/1a4i:

- CTBOPEHO pelenTypy Ta po3po0JeHO TEXHOJOrIK BOTHE3AXUCHOTO
T0J1iMEPHOTO TOKPHUTTSl IHTYMECLEHTHOTO THITy JUISl CTaJeBUX KOHCTPYKIIIH, 110
3abe3nedye Mexy BOrHecTidkocTi craneBoi KoHCTpykuii R 150 mns 3Bepenoi
TOBILMHK MeTany ¢ > 5,1 MM, 1[0 Ma€e MPOrHO30BaHUH TEPMiH eKCIuTyaraiii 10 25
POKIB;

- po3pobieHo pelentypy KoMmOiHOBaHOI Moauikanii peosorii noniMepHOT
iHTyMecLeHTHOI (hapOu, sIKy PeKOMEHIOBaHO HAHOCHTH TOBLIMHOK HE MEHLIe 2
MM # THM CaMHMM YIBid4i CKOPOTUTH BHTpaTH Ha BOTrHE3axucHe OOpOOJsHHs

CTajJeBUX KOHCTPYKIIIHN.

HaykoBa HOBH3HA O/IEP/KAHMX pe3yJbTaTiB. Y auceprauiiHii pobdori
KOHIIENTYalbHO OOIPYHTOBAHO Ta peayli30BaHO TEXHOJOIII0 1HTYMECUEHTHOTO

IIOKPUTTSA PCAKTUBHOI'O THUILY 3 [TOJITIIIEHUMM pGOJTOl"il{HHMH BJ1aCTUBOCTAMH, IO



3a0e3neduye Mexy BOrHECTIMKOCTI CTaleBMX KOHCTPYKIIKA He MeHIe 150 XB Ta Mae
POTHO30BaHUN TepMiH ekcrutyarauii monax 10 pokiB. OtpuMani pesyibTaTu
CYTTEBO PO3LIMPIOIOTh YSBJICHHS IPO MEXaHi3MH KepyBaHHS peOJOriYHUMH
BJIACTUBOCTSIMM  IHTYMECLEHTHUX KOMIIO3MIIH Ta CTBOPIOIOTH  HAYKOBI
epeayMOBU Il pO3pOOJIEHHSI BUCOKOTEXHOJIOTITYHUX BOTHE3aXUCHUX MaTepiajiB
HOBOTO IoKoJiHHA. [Ipu nboMy Brnepiie:

- €KCIEpUMEHTaNbHO OOI'PYHTOBAaHO JOLUIBHICTh 3acTocyBaHHs Moaeni Kaccona
IUIsi  BU3HA4YeHHS TIPaHUYHUX  PEOJIOTIYHUX  KPHUTEpilB  TEXHOJIOTIYHOCTI
IHTYMECIIEHTHUX BOJHO-AMCIIepciiHux (apOd, mo 3abe3neyye BUPOOHUUMMN
KOHTPOJIb 1X BIIACTUBOCTEH 0€3 BUKOPUCTAHHS CKIIaJIHUX PEOMETPUYHUX NIPHUIIAIIB;
- BHM3HA4Y€HO KOpEJsIiiHYy 3aJIe)KHICTh MIDK OCHOBHUMM  PEOJIOTIYHHUMH
napaMeTrpamu IHTyMecleHTHOI gapOu (Mo, To, Nw) Ta TEXHOJIOIIYHO JOIMYCTHMOIO
TOBILIMHOIO MOKpPOI0 L1apy, 1o 3ade3mnedye 6e3nedextHe GopMyBaHHS IOKPUTTS;

- 3alpoONOHOBAaHO KOMOIHOBaHY cucTeMy Moju(ikauii peosorii BOTHE3aXMCHOI
bapbu, mwo obymoBmOe (GopMyBaHHs CTaOLIBHOI THKCOTPOIMHOI CTPYKTYpH Ta
HaHeCEHHs LIapy TOBLIMHOIO He MEHIe 2 MM 3a OJIMH IIPOXIiJ;

- BCTAHOBJIEHO, 10 MoJAU(IKalisl I1HTYMECLEHTHOIO MOKPUTTS CyMIIIIIIO
MiHEpaJIbHUX BOJIOKOH 3 PpI3HUMHU TeMmmeparypaMy poO3KIaJaHHs I1ABUILYE
BOrHEe3axUCHY edekTuBHICTE NMOKpUTTS Ha 10-20 %. JloBeneHo, 1o jo0aaBaHHS
cymimi Lapinus CF50 Ta Lapinus MS605 y BoaHo-mucnepciiiny ¢apOy
pPEaKTUBHOTO THIy JO3BOJIIE 3aCTOCOBYBATH IHTYMECLIEHTHE NOKPHUTTS JUlsl
CTaJIeBUX KOHCTPYKIi B yMOBax BYTJIEBOAHEBOI MTOXKEXKI.

HaBeneHi pe3yibraTH MaloOTh BaroMe HAyKOBE 3HA4YEHHS, OCKLUIBKH
PO3BHBAIOTh HAYKOBI YSIBIIEHHS MPO 3aKOHOMIPHOCTI (hOpMyBaHHSI PEOJIOTIYHUX Ta
BOIHE3aXUCHUX BJIACTMBOCTEH IHTYMECLUEHTHUX TIOKPUTTIB 1 BCTAHOBIIIOIOTH
B3a€MO3B’SI30K MDK 1X CKJIaJOM, TEXHOJOrIYHMMHU XapakTepUCTUKaMU Ta
BOTHE3aXUCHOI e(heKTUBHICTIO.

IlpakTHyHe 3HAYEHHSs OTPHMAHHUX pe3yabTaTiB. OCHOBHAa IpaKTHYHA
3HAYYIIICTh PEe3YJIbTATIB JUCEPTAIIHOT pOOOTH NOJISITaE y:

- po3poOiieHHI ~ Ta  BIOPOBa/DKEHHI Yy  BUPOOHMLTBO  TEXHOJOTII



IHTYMECLEHTHOTO BOTHE3aXHUCHOTO TOKPHUTTS ISl CTAJeBHX KOHCTPYKIIH, sKe
3a0e3neuye Mexy BOTHECTiMKocTi He MeHIIe 150 XB Ta NMpPOrHO30BaHMI TEPMiIH
eKcrutyarauii 10 25 pokis;
- CTBOPEHHI aJTOPUTMYy TMPOTHO3YBaHHS BOTHE3aXUCHOI €(EeKTHMBHOCTI Ta
METOAMKHM KOHTPOJIO PpEOJIOTIYHMX BIACTUBOCTEH IHTyMecCUEeHTHUX (¢ap0,
BIIPOBA/KCHHIX y HAyKOBO-/IOCII/THY ITPAKTHKY;
. HaJlaHHI NPaKTUYHUX PEKOMEH/Ialliid 1010 KepyBaHHs peosoriero (apd, 1110
3a0e311e4y0Th HaHECeHHs MOKPUTTS MOKpuM mapom 1,0-2,5 MM Oe3 medekriB i
CIPUSIOTH 3HM)KEHHIO BUTPAT Ha BOTHE3axXUCHY 00pOOKY;
- BIIPOBAKEHH] pe3yJIbTaTiB JociikeHb y ocBiTHIM npouec KHYT/I nix vac
MiZroToBKY 3100yBauiB cneniaabHoCcTi 161 «XiMiuHI TEXHOJIOrIT Ta iHXKEeHePis».
[TpakTyHa  WiHHICT  pOOOTH  MIATBEPKYETHCS  BIPOBAIKEHHSIM
pe3yJbTaTiB y BUPOOHMIITBO, HAYKOBO-JOCII/IHY AiSUIBHICTH Ta OCBITHIN NpoLEC.
OtpuMaHi pe3ysibTaTH MarOTh BHCOKY NpHKJIAJHY 3HA4YYIIICTh i MOXYTh OyTH
BUKODHUCTAHI Ui CTBOPEHHS KOHKYPEHTOCIIPOMO)XXHMX 3aco0iB MacUBHOIO
BOI'HE3aXMCTy OO0’€KTiB  LIMBIJBHOTO, TPOMHUCIOBOIO Ta  CTPATErivHOro

I[IPpU3HA4YCHHA.

Ouinka 3micTy aucepraiii, ii 3aBepuieHicTh Ta JOTPHMAHHS NPHHIHIIB
akagemMi4Hoi 100pouecHocTi. Jlucepraniiina po6ora BaxitoBa Paminsg Asarosuua
3a 3MiCTOM BijnoBiae crenianbHOCTi 161 «XiMidHI TEXHOIOTIT Ta IHXEHepis» Ta
IPUCBSAYEHA BUPIILIEHHIO aKTyallbHOI HayKOBO-TEXHIYHOI 3a/1a4l po3pobiieHHs
TEXHOJIOTIT MOJTIMEPHOTO IHTYMECLUEHTHOIO BOTHE3aXHCHOT'O TIOKPUTTSI
PEaKTUBHOI'O THITY 3 YAOCKOHAJIEHUMH PEOJIOTIYHUMH BlacTUBOCTAMU. CTpyKTypa
pOBGOTH € IOTIYHOKO Ta MOCIIJOBHOK: Bijl aHaIIi3y Cy4acHOro CTaHy IpolyieMH i
OOTPYHTYBaHHSI HAMPSMIB JOCIIIDKEHb O €KCIIEPUMEHTAIBHOIO I ATBEPKEHHS
OTPHMAaHMX PE3yJIbTATIB, IX MPOMHCIIOBOI anpoballii Ta BpoBa/uKeHHs. Yci
MocTaBlIeHi 3aB/IaHHs BUPIIIEHO, a METY JUcepTaliiHol poOOTH JOCATHYTO.
OCHOBHi HayKOBi MOJIO)KEHHsS, BMCHOBKM Ta MPAaKTH4HI peKoMeHpanii

HAJIE)KHUM  YAHOM  OOIDYyHTOBaHI pe3ynbTaTaMH  TEOPeTHYHMX  Ta



eKCIepUMEHTAIBbHUX J0CIipKeHb. MaTepianu aucepTallii BUKIAJIEHO MOCII0BHO,
OTpUMMaHi pe3ynbTaTH JOCTaTHHO anpoOOBaHI Ta OMyOJIIKOBaHI y (paXxoBUX
HAYKOBMX BUJIAHHAX 1 MaTepialiax HayKOBUX KOH(EpeHLIi.

Ananiz jauceprauiiHoi poOOTH CBIAYMTL PO CAMOCTIHHUN XapakTep
NPOBEJCHUX JIOCIIDKEHb Ta HaJle)kHE BUKOPUCTAHHS HAYKOBHX JDKEped.
3aro3uyeHHss CyNpOBOKYIOTHECS BiJMOBIAHAMH TOCHJIAHHSMH, a TPeACTaBlIeHI
pe3yJIbTaTH BiJINOBIIAI0TH BAMOTaM aKka/IeMi4yHOl €TUKH Ta 100p04eCHOCTI.

OcolucTrii BHECOK 3100yBada € BU3HAYAIBHHUM Ta IOJIAra€ y MOCTAHOBIL
3aBAaHb JOCIIMKEHHS, TMPOBEICHHI eKCIEPUMEHTIB, aHali3i pe3ysbTariB,

pO3po0IIeHH] TeXHOJIOTIT Ta BIPOBaP)KeHHI OTPUMaHUX Pe3yJIbTATIB.

AnaJjii3z 3micty auceprauiiinoi poboru. ucepraiiiina pobora ckiagaerses 13
BCTYIly, S5 poO3AUIiB, BHMCHOBKIB, CIIMCKY BHKOpPUCTaHUX Jokepen (222
HaliMeHyBaHHS Ha 28 cropiHkax), 7 momaTtkiB (Ha 26 crtopiHkKax), mictuth 50
Tabnuup Ta 65 pucyHkiB. OCHOBHHUI TeKCT poOOTH BUKIAJCHO Ha 215 CTOpIHKaXx.
3aranpHui 00csT poOOTH CTAaHOBUTH 241 CTOPIHKY.

Y Berymi  OOIpYHTOBAHO aKTyalbHICTh JOCHKYBaHOI IpoOiemu,
copMyITLOBAaHO METY Ta 3aBJIaHHs JOCIIUKEHHS, BU3HAYEHO OCHOBHI MOJIOKEHHS,
[0 BUHOCATHCSA HA 3aXHUCT, & TaKOXX HAayKOBY HOBH3HY 1 IIPaKTH4HE 3HAYCHHS
po6otu. OKpeciieHO OCOOHMCTHI BHECOK aBTOpa, HABECHO BiJOMOCTI IIpoO
nyOmikaiii 3a pesynbraTaMu AOCIIJDKeHb, anpodaililo podOTH, a Takox Ii
CTPYKTYpy ¥ oOcHr.

Y nepmiomy po3aiji po3riisHYTO CydyacHl IIJIXOAM JIO0 BJIOCKOHAJIEHHS
MOJIiIMEPHUX BOI'HE3aXUCHHUX IMOKPHUTTIB PEAKTUBHOI'O THUILY, IO 3aCTOCOBYIOTHCSH Y
OyniBauITBi. OCHOBHA yBara 30cepe/PkeHa Ha IHTYMECLEHTHHX IOKPHTTSX, sKI
3a0e31euyl0Th ~ BOTHECTIMKICTh  CTaJleBUX  KOHCTPYKIii. Busnadeno, 110
e(EeKTUBHICTE BOTHE3aXMCHHX [OKPUTTIB 3alIeXKUTh BiJ I1XHBOrO CKIaiy,
MeXaHi3MiB Jii Ta TepMiuyHOi cTaOLILHOCTI KOMITOHEHTIB. JlOCHPKeHO BILIUB
pi3HMX THIIB MOJIMEPHUX MATpPHIb HA BOIHE3aXWCHI BIACTUBOCTI MOKPHUTTIB 13

aKLEHTOM Ha JIOLUIBHICTh 3aCTOCYBaHHS BOJHO-JAUCIEPCIHHUX CUCTEM 3 METOHO



MIJBUIIEHHS. eKosoriuHoi Oesnexu. [lpoaHanizoBaHo XiMiuHI Ta bizuyHi
MeXaHi3MM (OpMyBaHHS KOKCOBOTO Inapy, sikMil 3abesmedye Temaoi3onsiiitai
BIIACTUBOCTI  IiJ] 4Yac TOXexi. BucsimieHo 3HauymicTs  onTUMizanii
CIIIBBIJHOILGHHS! KOMIIOHEHTIB 1 PEOJIOTIYHMX XapaKTEPUCTUK JUIsl ITiJBHILEHHS
TEXHOJIOTIYHOCTI HAHECEHHs BOTHE3aXUCHHUX IMOKPHUTTIB.

Y apyromy po3aini o6rpyHTOBaHO BUGIp 00 €KTIB i METOAIB AOCHIIKEHHS
pEeOoIOriuHMX, (I3UKO-XIMIYHUX, TEPMIYHHX 1 BOTHE3aXMCHHMX BIIACTUBOCTEH
MOJIMEPHUX IHTYMECUEHTHHUX KOMHO3MLii. Jlis [JOCHi/KeHbh BHUKOPUCTAHO
cydacHi ¢i3uko-ximiuHi Meromu, 30kpema IY-cnekrpockomniro (Bruker Tensor 37
FT-IR), ckanyBanbHy enekTpoHHY Mikpockoriio (SEM JSM-7100F), peomerpiro
(Brookfield DV-III), tepmorpaBimMeTpuunuii anamiz (Thermoscan-2), a Takox
METOJM BU3HAYEHHs TOBIUMHM IIOKPUTTIB 1 BOTHEBUX BHUIPOOYBaHb i3
3aCTOCYBaHHAM  cepTU(ikoBaHoro oOmaananHs. Po3min  cBiguuTh  1IpO
KOMIUIEKCHUH | METOIUYHO OOTPYHTOBAHMIA MiAXi/ 10 NPOBEAEHHS JOCIIIKEHb.

Tperiéi po3gin npucBsueHuil po3poOieHHIO Ta anpobarii arropuTMy
BUIIPOOYyBaHb  BOTHE3aXHCHOI  €(EeKTHBHOCTI IHTYMECIEHTHHUX I[OKPHTTIB,
NPU3HAYEHUX Ui 3a0e3MeueHHs] BOTHECTIMKOCTI OyiBEeJbHUX KOHCTPYKILii. Y
pO3Iial TaKoXK HaBeIEHO pe3yJbTaTH, L0 CBiAY4aTh MPO KPUTHYHWI BIUIMB
CTPYKTYypH IIOJIMEPHOI MaTpHIli Ha Mexy BorsectidkocTi. [lokpurTs Ha OCHOBI
CHiBrONiMepy  BiHIJIAlleTaT-eTHIICH-BIHIIBEpCaTaT —MPOJAEMOHCTPYBAIM  Kpallli
NIOKA3HMKKM TIOPIBHAHO 3i CTHPOJIAKPHJIATHAMM TOKPUTTAMHM. Bcranosneno
3aJIeKHICTh MDK TeMIlepaTypolo Ta KOoeQili€eHTOM CITyYeHHs, L0 Ja€ 3MOry
KIacu(iKyBaTu MOJIMEPHU 32 XapaKTepoM IXHbOI MMOBEAIHKUA B yMOBaX TEPMi4HOIO
BruuBYy. [ligkpecneHo NOLINBHICT BUKIIIOUYEHHSI IajJOr€HOBMICHHX MOJIIMEpIB 3
OrJIsiy Ha IXHIO IIKIAJIMBICTD y pa3i nmoxexi. JlocaimpkeHo BIUIMB CITiBBiHOIIIEHHSI
nonipocary aMoHilO, MellaMiHy Ta [CHTACPUTPUTY Ha  BOTHE3aXHUCHY
e(eKTUBHICTh NOKPHUTTIB. Pe3ynbTaTu BOTHEBUX BUIPOOYBaHb 3aCBiIYYIOThH
BaYCIMBICTh ONTUMI3allil 3a3HaYeHUX CIIiBBIIHOIICHb JUISl JIOCSTHEHHS BHUCOKHUX

MOKa3HUKIB BorHecTikocTi (R > 150 xB).



Y  4yerBepromy po3aili  3aCTOCOBAaHO  METOAM  MaTeMaTUYHOI'O
MOJICJIIOBaHHSA  JUIsl ~ BU3HAYCHHS  KIIOYOBHX  PEOJIOTIYHHX  IIapaMeTpiB
BOTHe3axHCHOI (hapOu peakTUBHOTO THITY. Bukopucranus piBHaHHs Kaccona naino
3MOTY PEKOMEH/1yBaTU BUPOOHUKAM NPOCTUH Ta ePeKTUBHUM aIrOPUTM KOHTPOJTIO
PEOJIOTIYHUX BIACTUBOCTEH, sIkMi 3a0e3nedyye OTPUMAaHHSA TEXHOIOTiYHOrOo
IPOJYKTY, NPUAATHOTO Ui HAaHECEHHS MOKPHUM IIapOM Ha MeTajeBi MOBEPXHI
TOBLIMHOKO 110 2,0 MM. BeTaHoBI€HO, 1110 3arylilyBadl Ha OCHOBI €TepiB IEI0N03H
(HEMC) 3abe3neuytorh cTabinpHicTh Gapbu mij yac 30epiranus, ajie JA03BOJSIOTH
HAHOCUTHM MOKpUM 1ap TOBIIMHOKO He Oimbmie 0,5 mm. J/[BOoKOMIIOHEHTHI Ta
tpukoMnoHeHTHi cucreMu HEMC + nanornuna + HEUR (HASE) niaBuiiyotsh
CTablIbHICT KOMITO3ULIIH, OHAK HE 3a0e3MedyloTh HAHECCHHS LIapy TOBIIMHOIO
noHax | mm. HaiiGinbiu edpexruBaumu Busisuiucst cuctemu HEMC + nanornuna +
R255 ta HEMC + nanornmuna + R255 + R278 (2 mac. %), siki 3a pe3yJibTaTaMu
HaTYypHHUX BUIPOOYyBaHb 3a0€31e4yI0Th HAaHECEHHS! MOKPOTO I1apy TOBIIMHOMWO 1,5
ta 2,0 MM BIANOBIAHO 32 OJUH MPOXIiJ.

Y n’aromy po3giii  po3po0iieHO TEeXHOJNOrIYHYy CXeMy OfepiKaHHS
MOJIIMEPHOI0 IHTYMECLIEHTHOTrO TOKPUTTS JUISi CTaleBUX KOHCTPYKIIH, SAKY
BrpoBamKkeHo y BupooHunTeo Ha TOB «Kosnap ['pyn» (M. KuiB), 1e BUTOTOBIIEHO
JIOCITITHO-MIPOMUCIIOBY MapTito HpoAyKTy Macorw 500 xr. AKT BIpPOBaKECHHS
IOJAa€ThCsl. 3a  pe3yibTaraMd  BOTHEBUX  BHUIPOOyBaHb  po3po0OsIEeHOro
iHTyMecueHTHOro nokpurts BignosiaHo 1o JCTY b B.1.1-14:2007 noseneno, mo
MOKPHUTTS 3a0e3reuye Kjac BOTHECTIMKOCTI crajeBUx KoHCTpykuid R 150 mns
3BEIEHOI TOBIIMHUM MeTtany o > 5,1 MMm. HarypHumu excnepumeHTamu
BCTAHOBJIEHO, 1110 PEOJIOTiYHi BJIACTMBOCTI po3po0JIeHOI BOrHe3axucHOI (apou
320€e31euy0Th MOXJIMBICTh 11 HAHECEHHS MOKPUM LIAPOM TOBLUMHOKO HE MEHLIE
2,0 MM Ge3 yTBOpeHHs e(eKTiB, IPOBUCAHHS Ta CTiIKaHHS. 3011bIIEHHS TOBLIUHH
MOKpOTI0 LIapy Iiji 4aCc HAaHECEHHs J03BOJISIE MaiKe BIBI4i CKOPOTUTH BUTPATH Ha
BOTHe3axHcHe OOpoOJeHHs. 3a TOKa3HUMKaMH BOTHE3aXUCHOI e(EeKTHBHOCTI Ta
PEOJIOTIYHUMHY BIIACTUBOCTSIMH PO3pO0JIeHE IHTYMECLICHTHE ITOKPUTTSI IepeBEpIIy€E

aHAJIOTH BITYM3HSIHOTO BHPOOHHUITBA I MOXKe OyTH 3acTocoBaHe Ha 00’ €KTax



KPUTHYHOT iHPPACTPYKTypH, @ TAKOXK B 0OOPOHHOMY Ta CTPAaTEriyHOMY CEKTOpaXx,

e icHy€e HMOBIPHICTh BAHMKHEHHSI MTOXKEX 3a ByTJIEBOJHEBUMHM CLIEHAPISIMHU.

JIMcKyciiiHi  MO/IOXKeHHsT TAa 3ayBakKeHHs [0 JAHcepTalidHol poOoOTH.
He3BakalouM Ha BHCOKMH HAyKOBHU piBeHb AWCEpTALiiHOI pobOTH, CIif
BMCJIOBUTH JISSIKi 3ayBaKeHHsI Ta OOaKaHHS:

L. Jucepraniiina poOoTa IpHUCBSYEHA PO3POOJIEHHIO  IHTYMECLEHTHOIO
MOKPUTTSI, SIKE PO3INISJA€ThCS aBTOPOM SIK IPIOPUTETHHM 3acCid BOIrHE3aXHCTY
00’€KTIB CTpareriyHoro mnpu3HadeHHs. BoxHodac JOLIIBHO OOIPYHTYBaTH
KOPEKTHICTh Takoro BuOOpy. 30kpema, y poOOTi He pO3IIIsSHYTO albTepHATHBHI
pillleHHs, Taki fK WTyKaTypHi abo iHmI Teroi3onsAuiiHi nokputTsa. baxaHum €
MpOBEEHHs MOPIBHAJIBHOrO aHaji3y BapTOCTI BOTHE3aXMCHOTO OOpPOOJISIHHS
cTaneBUX KOHCTPYKIiif pO3pOOJIEHOI0 KOMIIO3HMIIEIO Ta albTepHATUBHUMH
3ac00aMy BOrHe3axucTy (IUIMTHI Marepiaiy, ITYKaTypHi CUCTEMH TOLIO).

2. V nucepraiuiiiniii poboti KoeillieHT CyuYeHHs IHTYMECLEHTHOI CHCTeMH
NpUHHATO SK OJMH 3 OCHOBHHX KPHUTEpiiB OILIHIOBAaHHS ~ e(heKTMBHOCTI
BOTHE3aXMCHOIO TMOKPUTTSA. Pa3oM 3 THUM JOLINBHO WYiTKillle OKPECIUTH
ONTUMAJIbHI 3HAUEHHS I[bOT0 NapameTpa Ta OOTPYHTYBATH iX BHOIp 3 ypaxyBaHHIM
BUMOT JI0 BOTHECTIMKOCTI KOHCTPYKLIH.

3. BHUKOpHCTAaHHS [IJIMH Yy CKJIaJi IHTYMECLEHTHUX IIOKPUTTIB 3 METOI
MiZBUIEHHS BOTHECTIMKOCTI MOKPUTTIB PEAKTUBHOTO THILy € BiZIOMHM IiJIXOJ0M
10 MiABHINEHHS IXHbOI TEPMOCTiiKOCTI. ¥V 3B 3Ky 3 UM JOLIIBHO OGilbIll YiTKO
aKIeHTyBaTU yBary Ha HAyKOBili HOBHM3HI OTPUMaHHUX Pe3yJbTaTiB y Wil 4acTHHI
Ta KOHKPETH3YyBaTH, Yy 4OMy came IOJsirac HOBH3HA 3alpONOHOBAHUX PilleHb
MOPiBHSAHO 3 BIIOMUMH I11IXOJaMH.

4. YV mucepraniifHiii poGOTi AETANTBHO AOCIIIKEHO BOTHE3aXHCHi, PEOJIOTi4HI
Ta eKCIUIyaTallifiHi BAacTHBOCTI PO3POOJIEHUX IHTYMECIIEHTHUX MOKPUTTIB. Pazom
3 THM 1032 MEXaMH JOCIHi/PKeHHs 3aIMIIAIKCS NHUTaHHS €KOJOri4HOoi OesneKu
MaTepiany, 30KpemMa OLliHIOBAaHHS MOXJIMBOTO BIUIMBY TOKPHTTS Ha JIOBKLLIS IMiZ

yac eKcIUlyarallil, a TaKok JOCIHiIKEHHs CKJIagy i TOKCHYHOCTI Ta3omofiiOHMX



MPOAYKTIB, IO YTBOPIOIOTBCS B IPOLIEC TEPMIYHOTO PO3KIAaJaHHS Ta TOPIHHS
iHTyMecleHTHOi Kkommo3umii. [IpoBeeHHS TakuWX MAOCIIKEHb 03BOJIHIO O
KOMILJIEKCHIIIE OI[IHUTU MEPCIEeKTUBU MPAKTHUYHOTO 3aCTOCYBaHHS PO3pO0JIEHOrO
MOKPUTTS Ta HANpPSAMHU HOro MoJaiblioro BIOCKOHATICHHS.

3po0iieHl 3ayBaK€HHS MarOTh PEKOMEHAllIMHUI XapakTep i He 3HUXKYIOTh
HAyKOBOI Ta TMPaKTHYHOI IIHHOCTI JUcepTaliiHoi poOoTH. BoHU cTOCyrOTBCS
OKpeMHMX acCleKTiB T[OJaHHS MaTepialy Ta He BIUIMBAlOTh Ha 3arajbHy
OOTPYHTOBaHICTh OTPUMAHUX Pe3yJIbTATIB 1 CHOPMYITLOBAaHUX BUCHOBKIB.

3aranom guceprailiiiHa po00Ta XapaKTepU3y€eThCs CUCTEMHHUM ITiAXOJIOM /10
pO3B’si3aHHS IIOCTaBICHMX HAyKOBO-TeXHIYHUX 3aBgaHb. Ha ocHOBI aHami3y
3HAYHOTI'0 00CSTy eKCIIepUMEHTAIBHUX JIaHUX 1 TEOPETHYHHUX JIOCIIJKEHb aBTOPOM
po3po0lieH0  pelentypy Ta TEXHOJOri0 TMOJIMEPHOro  IHTYMECLEHTHOIO
BOTHE3aXMCHOTO TMOKPUTTS JUIsl CTAleBUX KOHCTPYKIIiH, IO MOEJHYE BUCOKI
MOKA3HUKHU BOTHECTIMKOCTI, TEXHOJIOTIYHOCTI Ta eKCIUlyaTaliiHOl HaAlHHOCTI.
OtpumaHi pe3yJIbTaTH MalTh HAYKOBY HOBM3HY 1 MPaKTHUYHY 3HAYYIIICTh Ta

CBiYaTh PO BUCOKHI piBeHb BUKOHAHHS AUCEPTALiHHOT poOOTH.

3arajibHUH BHCHOBOK

Hucepraniiina pobora BaxitoBa Paminsg AsaroBuua «Po3poOneHHs
TEXHOJIOTI] TIOJIMEPHOTO BOTHE3aXUCHOIO [OKPUTTS PEAKTHMBHOIO THILY 3
YIOCKOHAJIEHUMH PEOJIOTIYHUMM BIACTHBOCTSIMH» € 3aBEPIIEHUM, CaMOCTIHHO
BUKOHAHUM HAYKOBHMM JOCIi/DKEHHSM, y SKOMY Ha BHCOKOMY HayKOBOMY Ta
METOJMYHOMY PiBHI BHPIIIIEHO aKTyallbHy HayKOBO-TEXHIYHY 3aJady 31 CTBOPEHHS
iHTYMECLIEHTHOTO TOKPHUTTS JUIsi CTaJIeBMX KOHCTPYKLIA 3 MiABUILEHUMH
BOTHE3aXUCHUMHU, TEXHOJOTIYHUMHU Ta eKCIUTyaTallliHUMU XapaKTepUCTUKAMHU.

OTtpuMaHi pe3ybTaTH XapaKTepu3yIThCsl HAYKOBOKO HOBHU3HOIO, 1OCTATHIM
piBHeM OOIPYHTOBAHOCTI Ta JOCTOBIPHOCTI, MalOTh BaroMe TEOPETUYHE 3HAYCHHSI
IUIsE PO3BUTKY HAayKOBMX 3acajl CTBOPEHHS IHTYMECLIEHTHUX CHCTEM BOTHE3aXHUCTY

Ta 3HAYHY MPaKTUYHY [[IHHICTb, W0 MIATBEP/UKYETHCS BIPOBAHKEHHIM



pe3ynbTaTiB Y BUPOOHHMLITBO, HAYKOBO-IOCIIHY AisUIBHICTH 1 OCBITHIM mpoiiec.
CykynHicTh OTpUMaHMX pe3yJbTaTiB, ix ampoOauis, myOsikalifiHa aKTHBHICTbH
3n00yBaya Ta MpaKTHYHA peaji3ailis po3poOsieHOl TEeXHONOrii CBig4aTh Ipo
BUCOKHMH piBEeHb BUKOHAHHS JIUCcEepTaliiHOi poOOTH.

3a aKTyalbHICTIO, HAYKOBOK) HOBHM3HOK, TEOPETHUYHMM 1 MPAKTHYHUM
3Ha4YeHHSM, O0CSATOM Ta piBHEM TMPOBEJeHUX NOCIIKeHb JucepTailiiiHa pobora
noBHicTIO Bijgnosigae BuMmoram Ilocranosu Kabinery MinicTpiB Ykpainu Big 12
ciunss 2022 p. Ne 44 «Ilopsimok NpHCYKEHHS CTyNeHs JokTopa ¢inocodii Ta
CKacyBaHHS pIILIEHHS pPa30BOi CHELiadi30BaHOI BYEHOI paad 3aKijajy BHIIOL
OCBITH, HAYKOBOI YCTAHOBHU TPO NPHUCY/DKEHHS CTyIeHs JokTopa ¢inocodii», a ii
aBTop, BaxiToB Paminb A3aToBuy, Ha OCHOBI ITyOJIIYHOIO 3aXUCTy 3aCILlyrOBy€ Ha
IIPUCYJDKEHHSI HayKOBOTO CTymeHs Joktopa (inocodii 3a cnemianpHicTio 161

«XiMi4HI TEXHOJIOTII Ta IHXeHepis».

Penen3senr:

npodecop xadeapu XiMIYHUX TEXHOJIOT1H
Ta pecypco30epexeHHs
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