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BIAI'YK
odiLiiHOrO OIIOHEeHTa Ha [IUCepTalliHy poboty KponusBHuibkol leTsaHH
[TaBiBHU ««/IyHCHOAKMUBOBAHI KOMNOZUWIUHI ROPMUIAHOUEMEHMU 3 6UCOKOIO
PAHHBOIO MiyHICMIO Ma  HAHOMOOUMIKOsaHi OemoHu Ha IX OCHOBI,
Npe/ICTaB/IeHy Ha 3100YTTS HAyKOBOTO CTYTEHS JOKTOpa TEXHIYHHX HayK 3a
crierianpaicTio 05.23.05 — 6yaiBenbHI Marepiaad Ta BUpoOHU, rajaysb 3HaHb 19 —

apXiTeKTypa 1 Oy 11BHULITBO.

Craao i cmpykmypa oucepmauitinoi pooomu. Jluceprauis KponiBHHIIBKOI
T.I1. npeacraBiaeHa B 06’ emi 452 c., B ToMy uHcii 298 ¢. OCHOBHOro TeKCTy Ta 19
OJATKIB, [10 BMIILLYIOTh BiZIOMYi TEXHIYHI YMOBH Ha B SDKY4Yl PEYOBHHU Ta aKTH
BIIPOBA’KEHH pO3p0o00OK Yy [POMMCIOBE BHPOOHHMLUTBO 3 pO3paxyHKaMH
eKOHOMIYHOI e(EeKTHBHOCTI. TeKCT CyMpOBOKYETHCH 112 pucyHkamu Ta S8
rabaursmMu.  [lepenik JiTepaTypHUX JoKepesl CTaHOBHTh 320 HaWMEHYBaHb.
3ayBakeHb 100 0GOpMIIEHHS pOOOTH HEMAE.

AxkmyanoHicme memu  BU3HAYAETHCS OJHIEID 3 TII00AJBHUX CyYacHUX
npo6JieM JFOJICTBAa — HEOOXIJHICTIO 30epeXeHHs HABKOJIMIIHBOIO CEpeoBHIIA,
gKa BHHHUKJIA Y 3B’A3KY 3 IHTEHCHBHHM PO3BUTKOM IIPOMMCIIOBOCTI. HeraTHBHHH
BKJIQ/( B I[I0 TPOOJIEeMY BHECEHO 1 [IEMEHTHOIO IIPOMHUCIIOBICTIO 38 paxXyHOK 3Ha4HOI
emicii CO, Ta norpebamu OyJiBHMITBA Y IIBHAKOTBEPAHYYHMX LIEMEHTaX. ABTOD
CTABUTH KJIIOUOBY 3a1ady po3po0OK, BHKOPHCTOBYIOUM IIOHATTS «KITIHKEp-
e(heKTUBHICTB», 3aMpOMOHYBATH Taki (QI3UKO-XIMIYHI Ta TEXHOJIOTIYHI CIOCOOU
OTPHMaHHs LIEMEHTIB, B SIKMX KJIiHKEpPHa CKjazoBa Moke OyTH 3MEHILICHA [p¥
OJITHOYACHOMY BHUKOPHUCTaHHI €(PEKTHBHUX MlHep&HhHHX cKJIagHUKIB. Takl 3agayl
Bi/IMOBIAIOTH PO3BUTKY OJHOIO 3 BH3HAHWX B CBITI HANpPAMKIB OyZ1BEJIBHOTO
MaTepialo3HABCTBA — BUKOPHUCTAHHS CIOMYK JYXKHHX METalB JUld CHHTE3Y
ITYYHOrO KaMeHI0 Oy/iBelbHOro MpU3HA4YeHHs 1 BiANOBIAHO CHOCOOIB JIyXKHOI
AaKTUBALIl MIHEPaAJbHUX B SKYYHX CUCTEM, SIKI XapaKTepU3yIOThCSA MPHCKOPEHHUM
TBEpHEHHAM 1 CIIPHUSAIOTH NEpexojy BlJ Cy4aCHOro IMOPTIaHAUEMEHTY 10 HOBHX
eKOLleMeHTIB MaiOoyTHporo. HaykoBa mkona HalioHalbHOTO —YHIBEPCHUTETY
«JIpBIBChbKA IMOJIITEXHIKA» MAaBHO BlJOMa PO3BHUTKOM IbOr0 HarpsMKYy, 30KpeMa,
BUKOPHUCTAHHAM  JIy’)KHO-CYJIb(aTHOI ~ aKTHBaUll  LIEMEHTIB. [lornmubneHHs
JOCTIKEHb aBTOpa B LbOMY HAMpsIMKy CIIPIMOBAHO Ha PO3pOOKY MPHHLHIIOBO
HOBOI KOHLENLIl CTBOPEHHS ecbeKTHBHHX KOMITO3UL[IMHUX IIEMEHTIB, SKI
336631‘[6‘—1)/10TB CHHTE3 PAaHHBOI MILHOCTI IEMEHTYIO4YOi MaTpHili OeTOHIB NpH
MiHiMi3alii KIiHKEepHO! CKJIanoBOi 1 OTpMMaHHs Ha IX OCHOBI O€TOHIB 3
HEeOOXIJHUMH OYIBEJIbHO-TEXHIYHUMH BJIACTHBOCTSAMH, IO BH3HAYAE poﬁmy SIK
akTyanbHy. [liATBep/UKeHHSIM LBOro € 1 Te, II0 BOHAa BHKOHYBajlach B MeEXaX
I[EP}K6}0H}KETHHX HayKoBO-gocaiaHux podit MOH VYkpainu y BI1JTTOBITHOCT1 3
HAMpsAMKaMH JisabHOCTI Kadeapu OyIAiBEIbHOTO BUPOOHMLTBA HarjionaibHOT'O

yHiBepcuTeTy «JIbBIBCHKA MOITEXHIKA .

&

BUCHOBKIE

OQO0IpYHMOBAHICMb  OCHOBHUX __HAYKOBUX NOJIOHCEHDb
pekomeHoauin 0a3yeTbCss Ha TIPEJCTaBICHOMY B poOOTI aHAJIITHYHOMY Ta




eKCIIePUMEHTATbHOMY Marepianax. IX aHaii3, 110 HaBOAUTHCA Jaii, [I03BOJIUThH
HaJaTH BIJIMOBIIHY OLIHKY.

Po30in 1 npenctaBiaeHuii GakTUYHO IMTiATOTOBICHOIO aBTOPOM MOHOIpadIeto,
e ay’ke TIOBHO BHCBIT/IEHI NMpo0JieMH CEKTOpY LEMEHTY Ta OETOHY 3 TOYKH 30Dy
CUPOBHHHOI, €KOJIOIYHOI, €HEPreTHYHOI Ta eKCIUTyaTallliHOl XapaKTePUCTHK LIHX
HaWBaKJIMBILIMX MaTtepiandiB OyAiBeNlbHOI IHAYCTpIl. AKIEHTYETHCS yBara Ha
MOKJIHBOCTSIX PO3IIMPEHHS CUPOBUHHOI 0a3u, BUKOPUCTAHHI (PI3MKO-XIMIYHHX I
TeXHOJOTIYHHUX CMOCOOIB 3MEHIIEHHS KIIHKEPHOI CKIaJ0BOI B LIEMEHTI IIPH
ONHOYACHIH  XiMiuHiM  Moaubikauii OETOHHMX CyMilled 1  OTPHMaHHI
BUCOKOMDYHKIIOHANIBHUX OeToHiB. [lpy 1bOMy Ha MiACTaBl aHaII3y SBUIL
KOHJeHcalll MiHEpaJbHUX PEYOBHH 3 BpPaxXyBaHHAM IX €HEPreTUYHOTO CTaHy,
reHe3UCy MPOAYKTIB TigpaTallii Ta MOBEPXHEBHX SIBUIl BHHHKAE HEOOXIJHICTH
PO3KPUTTS HOBHUX 3aKOHOMIpHOCTe# ()OPMYBaHHS CTPYKTYPH MAaJIOKIIHKEPHOI
LEMEHTYHYO0I MaTpulli 66TOHY B HOBUX TEXHOJIOIYHUX YMOBaX.

["muboxuii aHami3z 6inpiie 300 BITUM3HSIHHUX Ta 3aKOPJIOHHUX JIITEpATypPHHUX
[oKepes 03BOJIMB aBTOPY C(HOPMYIIIOBATH HAyKOBY TIiNOTe3y MPO MOXJIMBICTH
OTPUMAHHS CHHEPreTHYHOro edeKTy TNpH BHUKOPHCTaHHI TAaKOro XIMIYHOTO
bakTOpa, K Jy’KHA aKTUBAIlis Ta HaHOMOH(DIKallld KOMITO3ULIMHUX LIEMEHTIB, Ta
TEXHOJIOTIYHOIO 3a PpaxyHOK OOIpYHTOBAaHOIo BHOOpPY TOHKOIHUCIIEPCHHX
MiHepaJbHHX J00aBOK PI3HOr0 PEYOBHHHOTO Ta TPAaHYJIOMETPHYHOTO CKIAIIB I
TeXHOJIOTNIYHOI MIATOTOBKHA IS OJEpKAaHHS HH3bKOEHEPrOEMHUX LIEMEHTIB 3l
smeHmenor emicieto CO, Ta BUCOKODYHKIIOHATBHUX OETOHIB Ha 1X OCHOBI
3alIPOEKTOBAHO1 JIOBIOBIYHOCT].

3ayBaKeHHS 3a po3ALIoM |:

1. Po3zoin 1.1 3anaomo nepesaHmaM@ceHuu CmamucmuKkow, W0 He €
npeoMemom oucepmaull.

2. Tesy npo Hewiupoke 6GUKOPUCHMAHHA WIAKOJIYHCHUX 6 ANCYHUUX 6
MOHOJIIMHOMY OYOI6HUUMEBI 00ULIbHO ROACHUMU RPUYUHOIO.

3. He Moxcna nozooumuce 3 OOHO3ZHAUHICHIO 6UC106/1eHHA 6 1.5
«Ocobnuea  MONEKYAAPpHA  KOHicypauia  NOAIKAPOOKCUTAMHUX
cynepnaacmu@ikamopie cCRpUs€ NPUCKOPEHHIO 2IOpaAMAull UeMeHmy»,

Tum 6invwe, oani na cmop. 201 (p.4) noxkasamo, w0 «nNpU 66€0CHHI
noaikapookcunramuozo  cynepnaacmugikamopa PCE  noKasHuku
WGUOKOCHI ma ROGHOMU MeEna08UOLIEHHA choelLibHwwmeca ¢ 1,87
pasuw)

B po3z0ini 2 Bu3Ha4eHi copMyIbOBaHI aBTOPOM Ha IM1/ICTaBl TEOPETHIHUX
Ta eKCIIepPUMEHTAJIbHUX JOCHIKEHb TMPUHIUINMA KOMIIO3HULIHHOI 100Yy10BH
[[leMeHTiB 3 e(EeKTHBHUM BMICTOM KJiHKepy. B IociiKeHHSX MPOCIIIKOBYETBCS
KOHIEIIIiS OIHIOBAaHHS MOBEPXHEBOI AKTUBHOCTI LEMEHTYIOUMX MareplailB Ta
HAWBAXKJIUBIIIOI pOJi  YIBTPAAMCIIEPCHUX CKIaJ0BUX, BIAMOBIAAIBHUX 34
hOpMyBaHHS paHHBOI MIIIHOCTI KaMeHIO, sAKa paHillie BUCBITIIOBaIAcs B
yuCIeHHUX nyOnikalisx asropa i ago0pe ampo®oBaHa. MeTonoM Ja3epHOI
mudpakiii  3a  JIOMOMOrOK  Cy4acHOro BHCOKOTEXHOJIOITYHOIO aHaJl13aropa
[MoKa3aHo, M0 PO3MOMAiIJ YaCTHHOK 3a PO3MIPOM € KPUTHYHO BaXKJIHWBHM I




KOHTPOJIKO [IIBUJIKOCTI riaparanliHo]l B3a€EMO/I11 B KOMITO3HULIIHHUX
6araTOKOMITOHEHTHUX LEMEHTYH4YuX cucrtemax. [lpu omnrumizaimil  Takoro
TEXHOJOTIYHOrO (akTopa pa3oM 3 BHKOPHUCTAHHSM BCHOTO PI3HOMAHITTS
MiHepaJIbHUX A00aBOK /Ul MiHiMi3alii KiiHKepHOT ckianoBoi B Mexax CEM 1I/B-
M aBTOpPOM IIOKa3aHO MOJKJIHMBICTH OTPHMaHHS KOMIIO3MLIAHMX LEMEHTIB 3
MiLHICTIO Ha 2 106y B Mexkax 36-40 MIla ta mapouHoro miuHIcTIO 64-70 Ml a.

3ayBa)KeHHs 3a PO3/1JIOM 2:

1. Tuckycifthum MoXdCHa 66axcamu 0OHOZHAYHICMb GUCHOBKIE A8mMopa
NpO  GUBHAUAIbHY  POJIb  YAbMPAOUCHEPCHOCMI  MIKDOKpemMHe3eMy  Ha
inmencugikauirto ma RPUCKOPEHHA CMPYKMYPOYMEOPIOWYUX HPOUECIE )
KOMRO3UUIUHIT UEeMEeHMYIOHIN Cucmemi, He 6pAxX08yIHU pollb  AMOPPHO20
cmany pevosunu. He epaxoeano uye i Ha cucmemuomy puc.z.14

2. IMo3nauennna uemenmie He 3a6X4HcOU GIONOBIOAE OOHOMY CHMIAHOAPNLY
(OeparcasHoMy YU €6PONEUCHKOMY), HanpuK1ao na puc. 2.18; 2.24 ma inuiux.

3. ITompebye noacuennsn puc.2.26, 0e HAGOOUMbCA 0lAzpama ORMUMIZAULT
8ACHIUBOCIEN MYIbMUMOOAIBHUX KOMHOZUWIUHUX UEMEHmIs :@: ue Mooesb
cmpamezii yu NOKa3Huku ii peanizayii ? HKwo 0CmamHe, mo HNOKAZHUKU
mycamo Oymu ouupeHumMu , @ ROHAMMA «006208IUHICHIb) 002PYHMOGAHUM.

Po30in 3 TpuUCBAYEHHWH BHMCBITIEHHIO (I3UKO-XIMIYHHX OCHOB JIy’KHOI
aKTHBALll HOpTIaHleMeHTHUX cucTeM. Ciia 3a3HAaYMTH BUCOKHH PIBEHB (P13HKO-
XIMIYHUX JIOCIIKEHb, TMOCTYMOBHH LUIAX YCKJIAJHEHHS LIEMEHTHOI CHUCTEMHU 3
nockoHanorw ineHTudikauiero das B NpoAyKTax rigpataiii Ipd BHKOPHCTAHHI
e(DeKTUBHUX Cy4YaCHHX METOJIB, IO € XapaKTepHUM JUJIi HayKOBOI MIKOJIH
JIbBIBCHKOI moJiiTexHiKH. Jl1si OOrpyHTYBaHHSI MEXaHI3MYy JIY)KHOI Ta JIy»HO-
cynp®aTHOI aKTUBAIil JJOCIIIPKEHO BIUTHB JIy’)KHUX aKTHBAaTOPIB 3 PI3HOIO
aHIOHHOIO CKJIaJ0BOK — Bif cyasdarTiB 1 kapOoHATIB A0 IAKUX JIyriB - Ha pH
cepelloBHIIA MOHOCHCTEM Ha OCHOBI  jaBosoaHoro rincy, [/JUL  Ta
MOPT/IAHIALIEMEHTHOrO KJIIHKEpY 1 TMOKa3aHo, M0 BHUKOPHCTAHHS XIMIYHOIO
KOMILUIEKCY ¢ 3aMIiHOIO YaCTHHM JMTIApary CiICy Ha OUIbII PO3YMHHUH cylbdar
HATPIIO J03BOJIA€  oJepkaTH  (asoBWi CKIaA y  BHUIVISAL  €TPHHIITY,
riipokapboaNOMiHATIB  Kajbllifo, a TaKoX JIY)KHHX  LEOJITOMOMIOHUX
FAPOATIOMOCHIIIKATIB  KaJIbIIIO. ABTOp 3BEpPTAETHCS TAKOXK OO CHHTE3Y
HaHokoMI1io3uTiB N-C-S-H—PCE sk 3apokiB Aj1s KepyBaHHs IIpoliecaMy paHHbOIO
CTPYKTYpOYTBOpEHHs 0araToKMITOHETHHX IieMeHTiB. B mizposaini 3.4 HaBeleHI
ySIBJICHHS aBTOpA po MeXaH13M Ty KHO-CYJIb(PATHOI aKTHUBALll]
MOPTIAHALEMEHTHUX CUCTEM 3 BUKJIAJEHHSM BiJOMUX Ta BJIACHUX MO3MIIH.

3ayBa)k€HHS 32 pO3ALJIOM 3.

I. Jleaki me3u aHalizy eKCHepUMEHMAIbHUX OAHUX CHPUUMAIONbCA

HeoOHO3HaAuHO | Oewo 2inomemuuno. Tak, oewjo CKIAOHO YAGUMU, WO
(KPUCMAIU eMPUHZIMY ... CHPUAIOMb PYUHYEAHHIO KONOIOHOT NIIIGKU 2€/1H0
Si(OH), ma Al(OH); na noeepxui 3epen nyuonan»(cmop. 159) abo
(MYUONAHOBI 000ABKU ...6UCHIYRAIOMb 6 AKOCMI KAmaxizamopa oOMIHHOI
peakuii npu ciopamauiiy (cmop.161), 0CKL/IbKU 8100M0, W0 60HU 8X00AMb
00 CK1a0y HOBOYMBOPEHUX NPOOYKMIE.




2. Ilpu 00cnioxceHHi 6nAUGY JIYHCHO-CYAbPamHO20 aKmugizamopa ma
cynepniaacmu@ikamopa Ha 61ACMUBOCHI MY/TbMUMOOATIbHOT KOMROZUULL
He KOPEeKMHO HABCOeHUU CKAa0 MIiHepanbHoi 000aéKku — He 00pieHI0e 507
(cmop. 153-156), a makoxc mae micue pi3HONUMAHHA CK1ady Ha cmop. 163
(0e3 30.1u) ma 6 maoa. 3.10 (3 30/1010).
Ha cmop. 165 naseoeno cknad cyavhamunoi 000a6Ku-aKkmusizamopa
(2,5 mac.% Na>SO,+2,5 mac.% CaSOx2H0), akuu 3a0e3neuye AKICHUU
azoeuit ckiao npodykmie ciopamauii, aire Ha cmop. 182 nasooumsca
po3paxyHok cmexiomempii npooykmie ziopamauii 3 0obaekoro 2,0 mac.7
Na>SO,, o nopyutye CucmemHIicnb 00CHOMHCEHb.

B po30ini 4 Ha miacraBi OCHOBHHX MOJIOXKEHb 3alIPONOHOBAHOI KOHIIETII]
BUKOHAHI PO3pOOKH JIY)KHOAKTHBOBAHUX KOMIO3ULINHUX MOPTIAHILEMEHTIB 3
BUCOKOK) PaHHBOI  MILHICTIO PI3HOrO  (PYHKILIOHAJIBHOIO  IPU3HAYCHHS.
BcTaHOBIIEHO, 34 pPaXyHOK KOMITJIEKCHOTO MOHM(pIKATOpPA HAHO-
Si0,+Na,SO,+PCE MO0XIMBO TMMOBHICTIO KOMIIEHCYBATH CIOBIJTBHEHHS TEMIIIB
TBEpJHEHHS, XapaKTepHUX I KOMITO3UUIHHUX nopTiaHauemeHTiB Ty CEM
[I/B-M (M=S-P-L). 3a noka3HWKaMH paHHBOI Ta CTAHAAPTHOI MIIITHOCTEH HA CTUCK
BOHH HaJIeKaTh A0 LIBHAKOTBEPAHYYUX | BHCOKOMIIIHUX, Bianosiaaroyu ACEM
[I/B-M(S-P-L) 42,5R. Taki pe3yjapTaTd  NOOSACHIOIOTBCA  CTPYKTYPORO
HAaHOMOAU(PIKOBAHOIO JIY’KHOAKTHBOBAHOI'O LIEMEHTHOI'O0 KAMEHIO, siKa € OUIbI
[LIJIbHOK, KOJIBMAaToBaHOW JpiOHomucriepcHuMu (0,2-1,8 MKM) KpHUCTalaMH
eTPUHIITY, L0 CIIPHSAE 3MEHIIEHHIO MPOHMKHOCTI Ta 30UIBLIEHHIO KOPO31HHOI
CTIMKOCTI. 3ampomnoHoBaHi MOJAHGbIKOBaHI IMYLOJAHOBI  LIEMEHTH 3 JIY)KHOIO
AKTHBALI €O TABUILEHO! CYJIb(ATOCTIMKOCTI, PEMOHTHI Ta I€KOPaTUBHI LIEMEHTH.
3ayBa)Ke€HHS 3a pO3A1JIOM 4.

1. Ha oymky ononenma, cxemu maxkux peaxuii, axk 4.1; 4.2 ma 4.3 He
HOMPIOHI AK 000pe 6100Ml.

2. Po30in nepesanmaiiceHuit OAGHUMU (PIZUKO-XIMIYHUX O0CTIOHCEHD,
ocob1ueo oudpakmozpamamu, 6 AKUX HeMA€ HeEOO0XIOHOCHmI 3a
OYECBUOHOI0O NP UHUHOIO.

3. Houinero oya0 6 po3kpumu npupoody oovasku X-Seed.

B poz0ini 5 po3pobiaeHO HAyKOBI 3acajyd TEXHOJOTTYHHX PIIIeHb JOCUTH
MOTY)KHOT cepii OTpUMaHHS HaHOMOIM(IKOBaHUX OETOHIB NpPH BHUKOPHUCTAHHI
NOCHIPKEHUX JTY/KHOAKTMBOBAHUX KOMITO3UL[IHHUX LEMEHTIB - BlI PAJOBHX |
CaMOYILIJBHIOIOUHUXCS [0 YJbTPAaBUCOKO(QYHKLIOHAJIBHOIO 3 MIIHICTIO Ha
srus/cTiuck a0 15/160 MIla ta minimanbpHOWO ctupadicTio - 0,02...0,04 r/cM” B
yMOBax Jii €KCTpeMaJIbHOro adpa3vBHOI0 CEpe/IOBUIIA TMpPH TeMIepaTypax a0
400°C. Tlpm ubOMY BHUpILIYEThCS OAHA 3 3amady — 3a0e3MeYeHHs KIIHKep-
ebexTUBHOCTI OeTOHY (10JI KJIIHKepY Ha OJUHHUIKO MILIHOCTI).

3ayBa)X€HHS 3a PO3ALIIOM J:

1. BuHukae HeoOHO3HAYHICMb OUIHKU eheKmuUeHOoCmI Cnocody ompumMaHHA
bemony knacy 3a miynicmio C  35/45 npu  eukopucmaui
JAYHCHOAKMUBOBAHO20 KOMNOZUUIUHOZ0 nopmaanouemenmy ACEM 11/5-




M 42,5 R, epaxoeyiouu 00HOYACHE UKOPUCMAHHA 6 peuenmypl 000a60K
JICT, cynepnaacmugpikamopa MasterGlenium ACE 430, a makosic
0006aeKku NPUCcKoprooyoi Oii 3 npomumoposnum epexmom MasterPozzolith
501.

2. B po3podkax, npuceauenux 600cKkonanennio eioomozo Eco-SCC axk CYb,

guxkopucmosyemocs 370 ke/m> uemenmy CEM II/A-LL 42,5R ¢ moii uac
AK PO3POOHUKAMU GUMPAMA 00MENCYEMbCA 6UMO2010 He OLibuie 315
ke/m° (cmop.267).

3. Puc.5.9 ne nompioen, ocKiibKu HageoeHe 00 1AOHAHHA ONA 6U3HAYEHHA

pyxausocmi CYb ooope sioome.

B po3dini 6 HABOAWTHCS IIpakTHKa IPOMMCIOBOIO BUPOOHUIITBA
JTy’KHOAKTHBOBAHUX KOMIO3ULIHHUX LIEMEHTIB 3 BUCOKOKO PaHHBOIO MILIHICTIO Ta
MPOJEMOHCTPOBAHO JOCBiA 1X BHKOPHUCTAHHS B HAHOMOJAH(IKOBaHMX O€TOHAX i
pO34YMHAX 3@ pPI3HOMAHITHUM IIpU3HAYEHHSM Ta LIHPOKHM reorpa1yHUM
nianaszonom. IToka3zaHi 0coOIUBOCTI OTPUMAHHS IIBHUIKOTBEPIHYYHUX OETOHIB [IJIs
MOHOJIITHOTO OyAIBHHMIITBA MAacCMBHHMX KOHCTPYKI[IH, BJIAIITYBAHHS IMPOMHUCIOBHX
[JIOIA/I0K, TiIPOTEXHIYHMX 1 METIOPATUBHUX OO’ €KTIB, IO MIAAAIOTHCS BIIUBAM
DI3HHX AarpecMBHHMX CEPEJOBHUIN, a TaKoXK OydiBelIbHHX KOHCTPYKIIH 3
OCOOJIMBUMHM BHMOTAMH, PEMOHTY (yTEepOBKH Ticiasd Al  €KCTPeMalibHOTO
aOpa3MBHOrO CEpeloBHUIlla B YMOBAX BHCOKHX TEMIIEpaTyp 10 400"C. BuxkonaHI1
eKOHOMIYHI PO3PaxyHKH CBiAYATh NMPO TEXHIKO-eKOHOMIUHY HOLIIBHICTE PO3POOOK
aBTOpa.

3ayBa)K€HHs 3a pO3ALIOM 6:

1. Puc. 6.1,6); ) npakmuuno He YUMAIOMbCA [ HE € HeOOXIOHUMU.

2. 3a oanumu mabéa.6.1 ne ACHO, HOMYy GUMpPAMA MaAMEPIAIIE HA
ompumanna 1 m KilHKepy pi3Ha.

OTxe, HABEAEHUN aHaJi3 JA0CAIKEHD 3a PO3LIaMHi JUCepTALIAHOI pOOOTH
KpormuBuuuekoi T.I1. 103BoJIsie CTBEPKYBATH, 110 OCHOBHI HayKOBI MOJIOXKEHHS €
O0IPDYHMOBAHUMU | MAKUMU, WO 0a43yI0OMbCA _HA__OMPUMAHUX (A6MOPOM
eKCHEepUMEHMAAbHUX __pe3yibmamax. Taki  T1oJoKeHHd  0a3yloTbCsid  Ha
KOMITJIEKCHOMY TiIXO/i 0 BUPilIEHHsS Cy4acHHX 3a1ad BUPOOHHMLTBA LEMEHTIB 31
sMeHIeHow ~— emicieko  CO, 1 paHHBOK  MILHICTIO Ta  OTPUMAaHHA
BUCOKO(MYHKIIIOHATbHUX OETOHIB Ha X OCHOBI 3alpPOEKTOBAHOI JIOBFOBIYHOCTI,
gKMH ToJisirae B po3poOlli  OCHOB XiMiuHOI (JIy’KHOCYJIb(ATHOI) aKTHBALlI
KOMIIO3HLIWHAX  ITOPTJIaHALIEMEHTIB Ta  BIPOBAKEHHI  TEXHOJOITYHO-
ONMTHMI30BaHUX pillleHb X BHPOOHHMUTBA. JlOCIIPKEHHSAMH TPOAECMOHCTPOBAHO
CUCTEMHICTEh B PO3KPUTTI 3aKOHOMIPHOCTEH HAIpaBJIeHOr0 KepyBaHHs IMpOLECaMu
DAHHBOTO CTPYKTYPOYTBOPEHHS 3 BpaxXyBaHHAM TOBEPXHEBOI AKTUBHOCTI
JACTMHOK B’ SKYYOrO Ta XiMi4HOI aKTHBHOCTI CIOJIYK JIy’)KHMX METalliB B CHHTE3I
MILIHOCTI LIEMEHTYIOYOT MATPULI IIIAXOM BUKOPHCTAHHS MiHEPATbHUX CKIIaTHUKIB
PI3HOrO TEHe3ucy Ta TpaHyJIOMETPUYHOIo  CKIamay, JIYXKHOCYJIb(ATHHX
AKTHBATOPIB, HAHOMOJU(IKATOPiB MiHepalbHOI Ta OpraHi4HOl NpUpoad. B
HAMOLIBII y3aralbHEHOMY BUTJISIAI KOMIUIEKC LIMX IMOJOXKEHb, HA TYMKY OIOHCHTA,




CTAHOBUTH HAYK08y HosuzHy nuceprtailiiinol podotu Kponusuuubkol 1.11. MoxHa
MOrOAUTUCHL 3 yciMa 3 6 IMOJIOKEeHb HAYKOBOI HOBM3HHM pPOOOTH, IO OLIbLI
JIeTalIbHO CPOPMYJIbOBaHI aBTOPOM

I[Ipakmuyune 3HaueHHA poOomu TIONATAaE B poO3poOLIl Ta JOBEAEHH] [0
[IPOMMUCJIOBOIO BIIPOBA/DKEHHSI Ha I11ICTaBl pPO3pO0JIEHHUX Ta 3aTBEPKECHHUX
BiZIOMYMX HOPMATHBIB JY)KHOAKTHBOBAHMX KOMMO3ULIHHUX MOPTIAHIALEMEHTIB 3
BUCOKOK PAHHBOIO MIIHICTIO Ta HAHOMOAM(DIKOBAHMX BHUCOKO(MYHKIIOHAIBHHX
OETOHIB PI3HOIO MPU3HAYCHHS.
[ocmogipHicmb 6UCHOBKIG | peKOMeHOauyill, BUKJIAIeHUX Y JUcepTaLliHIiA

p060T1 Kpornmusuuneskoi T.IT. miarBepkyeTbess AOCTATHIM OOCATOM BHKOHaHMX
TEOPETHUHHUX Ta EKCIIEpPUMEHTAJILHUX [OCHIKeHb, METOAUYHO IPABUIIBHOKO 1
CUCTEMHOIO TX ITOCTAHOBKOIO, @ TAaKOX IMATBEPIKEHHSAM Yy BUPOOHHYHX YMOBaXx.
[Tigrorosiieni texuiudi ymosu TY YV 23.5-02071010-173:2017 "MyasTUMO1aJIbH]
KOMITO3ULIIMHI TOPTJIAH/ILIEMEHTH 3 BUCOKOK PaHHbOIO MILHICTIO” Ta TY VY 23.5-
02071010-175:2019 «JIy)xHOaKTHBOBaHI KOMITO3MULIIWUHI TMOPTIAHALEMEHTH 3
BUCOKOI) PAaHHBOK MIIHICTIO» I03BOJIAIOTH MPOIMOHYBATH PO3pOOKH aBTOpa IS
[ITUPOKOTO MPOMHUCIIOBOTO BIIPOBAIKEHHSI.

lloenoma nyojkauiiu _ma __ang ii pooomu. HaykoBi 1aH1, SKI
oryOJIIKOBAaHO 3a TEMOIO JUcepTalii, MICTSIThH OCHOBHI HAyKOBI IIOJIOJKEHHS,
pE3YyJIbTaTH TEOPETHYHUX Ta EKCIEPUMEHTAIbHUX JOC/IKEHb, BHCHOBKHM Ta
peKoMeHaalil. 3a TeMow aucepTaliiiHol poOoTH omy0sikoBaHO 63 HayKOBI ITpalll,
3 HUX 23 cTarTi y HAyKOBUX (haxoBHX BHIAHHAX YKpaiHH, 14 — y BUIAAHHSAX, fKI
BXOJATh OO0 MDKHaApOJHHUX HaykKoMeTpuuyHux 0a3 (3 HUX 12 y Scopus), ta y
NepioAUYHUX BHIAHHAX IHIIUX AepxaB, 4 mateHTH (1 maTteHT Ha BHHax1A), 22
nyOJIiKaIllil anmpoOaliiHOTO XapaKkTepy.

loenmuunicme aemopedepamy 0CHOGHUM NOJIONHCEHHAM oucepmauil.

ABTopedepaT aucepTalii odOpMJIEHUN BIAMNOBIAHO A0 YHHHHUX BHUMOT,
MICTUTh BCl HEOOXiJHI eJeMeHTH, SKI TIOBHICTIO BIJ00OpaXatTh OCHOBHI
CTPYKTYPHI YaCcTHHM JaucepTalii. 3MicT aBTopedepary € 1JIEHTHYHHM OCHOBHOMY
3MICTY AMcepTalll Ta ony0JI1KOBaHUM poOOoTaM.
Jacanvri 3ay8axceHHs no pobomi.
1. 3aznauaemoca oOeaxka nepesaHma ceHicms oucepmauli 3a paxyHok

36ePHEHHA  asemopa  neped  HOYAMKOM  Maudxce  KOWCHO20
eKCHEPUMEHMAIbHO20 po30L1d 00 3A2AJIbHUX  XAPAKMEPUCHIUK

npooremu (cm.138-139, p.2; 169-170, p.3; 190 p.4; 248 p.5).
Hepecmnmamemcmb npucymus i 6 p.5.1nHaeeo0eHHAM eKchnepumenHmie

npo GemoH Ha OCHOBI UeMeHmy 0e3 IYHCHOT AaKmueayli.
2. Aemop 31082CUBAE PISHOMAHIMMAM HA36U 00 €KMYy docrioncens:

Kinkep-epekmuenuit uemenm (p.1.2), eKo-epekmuenHuu uyemeHm
(cm.71), mynemumooanvnuil Komnozuwidnui uemenm (cm.l120),
smitvanui uemenm (cm.107), KiuiHkep-ehekmuenuu oemoH (cm./2),
HAHOIHIICEHEePH U Komno3um (cm.72) 0e3 NOACHEHHA CUHOHIMIYHOCMI
a0 OpUCIHAJIbHOCH (DOPMY/IIO6AHHA.




B uinomy nompiono 3a3Hauumu, WO 3HAUOMCMEO 3 oucepmaulero
Kponusnuubkoi T.I1. 3anuwmae 6paxceHHA HAO36UYAUHOL ROMYHCHOCHI 1
2IUGUHU HAYKO0B0-00CNIOHOI pobomu 3 €8pONEUCbKUM pPIGHEM Memo00/10211
eKCnEePUMEHMIB, MACUMAOHICHIO 86RPOBAOICEHHA PO3POOOK Y 6UPOOHUUMEO AK
UeMeHmie, makK i 0emoHie.
Jlucepranis Bixnosigae nacnopry crerianbHocti 05.23.05 — OyaiBesbHI

Marepiaiad Ta BApoOU 3a OCHOBHUMH HallpIMKaMHU.

DUCHOBOK

Jucepraniiina  po6ora  KpomusHuupskoi  T.IL  «Jly’)KHOaKTHBOBaHI
KOMITO3HMIIHHI ~ MOPTIAHALEMEHTH 3 BHCOKOIO PaHHBOK  MILHICTIO  Ta
HaHOMOM(iKkOoBaHI GETOHM Ha IX OCHOBI» € 3aBEPIIEHON) HaYKOBO-IOC/IIHOO
po6OTOIO, 1110 MOXKe OyTH KBaTi(ikoBaHa K NMEPCHEKTUBHUN HAYKOBUH HaNPSIMOK,
MICTHTh HOBI HAyKOBI pe3yJibTaTH, SKi B KOMIUIEKC] BHPIIIYIOTh HAyKOBO-
MPUKIAAHY IpobjeMy 3 poO3poOJIeHHS TEOpPeTHYHMUX OCHOB  OACPIKaHHS
Ty)KHOAKTUBOBAHUX TEXHOJIOTTYHO-ONTUMI30BAHUX KOMITO3UIIMHUX
MOPTJIAHALEMEHTIB 3 BHCOKOI PAHHBOK MILHICTIO Ta HAHOMOJM(IKOBAHHX
GeTOHIB Ha iX OCHOBI, 10 3a0e3nedyyroTh 3alpOeKTOBAaHI BIACTHBOCTI Ta
IOBrOBIYHICTh. 32 aKTYalbHICTIO, HAYKOBOK HOBH3HOIO OTPHMAaHHX pe3yJIbTaTiB,
X TOCTOBIPHICTIO Ta MPAKTHYHOKO 3HAYMMICTIO poboTa BiAnosigae sumoram MOH
Vkpainu ta nm. 9, 10, 12 «llopsaky npucyKeHHs HayKOBHX CTYIIEHIB», SIKI
CTABISATBECS 1O pobIiT Ha 3700yTTs CTymeHs JOKTOopa TEXHIYHHUX Hayk,
3aTBepKeHOro nocraHoBow Kabinery MinictpiB Ykpainu Ne 567 Bix 24.07.2013
p., a 11 aBrop KponusHuubka TersHa IlaBiiBHa, 3aciyroBy€ Ha INpPHCYKEHHS
HAYKOBOTO CTYIEHs JOKTOpa TEeXHIYHMX HayK 3a cheuianbHicTio 05.23.05 —
OyIiBeNbHI MaTeplalii Ta BUPOOH.

OdI1IHHUNA OMTOHEHT,

mpodecop Kadeapu TeXHOJIOTT Oy11BEJIbHUX
KOHCTPYKIIH 1 BHpoOiB KHIBCHKOr0 HAIIOHATIEHOTO
yHIBepCUTETY OyAIBHHUIITBA 1 apXITEKTYPH, /

JOKTOP TEXHIYHUX HaAYK P.®. PyHoBa




