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JocainskeHo BINIMB NPUPOTHOIO HEOJIITY TA OBITPOBTATYBAJIBHOI J00ABKH HA BJIACTHBOCTI
PO3YMHOBHX CyMilllel TA 3aTBepAiINX OydiBeJbHUX PO3YHHIB PI3HOT0 KOHCTPYKUiiTHO-TeXHIYHOTO
npuzHavyeHHs. Iloxa3zaHo, Mo mix 4yac BBeleHHS NPHPOJHOIO LEOJITY Aell0 MiABHILYETHCS
BO/IONOTPeda PO3YMHOBUX cyMilllell Ta 3MeHINyeThbesl po3mapyBanns. IIpoBegeHo ontumizauiro
PO34YMHOBHUX cyMmimieid 3 J00aBKOI0 LEOJITYy Ta MOBITPOBTAryBaJbHOI A00aBkM. I'padiunoro
iHTepnpeTani€l0 BCTAHOBJIEHO, 10 HAWBHINMMM MIillHICHUIMH NMOKA3HUKAMHM XapaKTepU3YIOThCs
po3uuHH, siki MicTaTh 8 Mac.% wneodqity Ta 0,1 mac.% noBiTpoBTATYBaNBLHOI 100aBKH. Po3unHOBa
CyMilll BOJIOJTi€ OKPAIIGHHMH TEXHOJIONYHUMH BJIACTHBOCTSIMH 32 cepeHboi rycrian 1940 kr/v’.
Po3po0bieni OyniBeJbHi pPO3YMHH XapaKkTepU3yHOThCA 3HMKEHMMH AedopMalliAMu 3cCigaHHS Ta
MIIBUILCHOI0 CTIHKICTIO 10 TMONEepPeMiHHOI0 3aMOPOKYBAHHSI Ta PO3MOpPO:KyBaHHA. Pe3ynbrarn
JOCTiIZKeHb CBiT4aTh, 110 PaniOHANBHI TexHiYHI pilleHHS Wi Yac NPOEKTYBAHHS CKJIAXIB
OyaiBeJIbHUX PO3YMHIB JAI0Th 3MOTY O€PKATH PO3YMHOBI CyMillli i3 3aJaHMMH TEXHOJIOTTYHMMU
napamMeTpaMu, a 3aTBepAini OyliBeJbHi PO3YMHHA 3 HEOOXiTHOIO NMPOEKTHOI MIllHICTIO, MOKpAaIe-
HHMH eKCILTyaTANiHHMMH BJIACTHBOCTSIMH TA MIIBHILEHOIO 1OBrOBIYHICTIO.

KurouoBi ciioBa: 1eoJiT, NOBITPOBTAryBajJbHA [100aBKa, 3CilaHHS, MOPO3OCTIKICTBD,
TOBIrOBIiYHICTD.

The paper investigates the impact of natural zeolite and air-entraining agent on the
properties of mortar mixtures and hardened mortars of different functional application. It is
shown that the introduction of natural zeolite dightly increase water demand of mortar
mixtures and reduced segregation. Optimization of mortar mixture with the addition of zeolite
and air-entraining agent was carried out. Graphical interpretation of obtained results reveals
that the highest strength parameter s show mortar containing 8 wt.% of zeolite and 0,1 wt.% of
air-entraining agent. This mortar mixture has improved technological properties with an
average density of 1940 kg/m®. Developed mortars characterizes by a lower shrinkage and
higher resistance to freezing and thawing cycles in comparison with mortars without zeolite
and air-entraining agent. Studies revealed that rational technical solutions for mortar design
allowed to obtain a mixture with targeted technological parameters and hardened mortars
with therequired design strength, improved performance and increased durability properties.

Key words: zeolite, air-entraining agent, shrinkage, frost resistance, durability.

IMocranoBka npodaemu

ByniBenbHi pO3YMHM € OJHMMHU 3 HAWOUIBII BHUKOPHUCTOBYBAHMX MaTepialliB y OyJiBHHIITBI Ta
3aJIeKHO BiJI KOHCTPYKTHBHO-TEXHOJIOTIYHOTO MPU3HAYEHHS Ta YMOB €KCIUTyaTalii OyaiBedb Ta CHOPY.
3aCTOCOBYIOTH ISl KaM'sSHOI Ta IEreNbHOI KJIAJAKHA CTiH, 3aMOHOJIIYyBaHHS CTHKIB IiJ 4ac MOHTaXy
30ipHUX 3alli300€TOHHUX KOHCTPYKIlid, BJAINITYBaHHA CTSDKOK, INTYKATypHUX Ta IHIIUX BHJIB
031000BasIbHUX po0iT [1]. sl BUKOHAHHS TaKUX POOIT TOJOBHO 3aCTOCOBYIOTH PO3YMHH, B SKHX SIK
B SDKyYy PEYOBHHY BUKOPHUCTOBYIOTH €HEPrOEMHI Ta JOPOTi MOPTIAHALIEMEHTH 3arajbHOOYIiBEIEHOTO
NPU3HAYCHHS, MPOLEC BUPOOHHLTBA SKHUX CYNPOBOKYETHCS BUKHIAMH 3HAYHOI KUTBKOCTI IIKIIJIMBHX
PEYOBHH, L0 MOXYTh HEraTHBHO BIUIMBATH Ha HaBKONUIIHE cepepoBuine [2]. Tpeba 3a3HauuTH, 10
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3arajbpHuil o0csr BukugiB CO, CBITOBOH IIEMEHTHOI MPOMHUCIOBICTIO nocsirae 7 % [3]. Tomy ogHuM i3
CIOCOOIB 3MEHIIICHHS HETATUBHOIO BIUIMBY BHPOOHHIITBA IIEMEHTY Ha HABKOJIMIIIHE CEPEIIOBUIIE € YaCTKOBA
3aMiHa TOPTJIAHIIIEMCHTY AKTHMBHUMU MiHEpAJIbHUMHU JI00aBKaMH ITiJi 4ac BHUPOOHMIITBA OYHiBEIIbHUX
MarepiaiiB i BUpoOiB Oe3 moripieHHs iXHiX (i3uKo-MeXaHIYHMX Ta eKCIUTyaTaliiHux BiaacTuBocTei. Cepen
BIIOMUX MiHEpaTbHUX I00ABOK MYIIOJAHOBOI MPUPOIN AKTUBHOCTI — IPOMHKCIIOBI Bifixoau (IIUTaKH, 30J1H) Ta
npuponni myronanu (memsa, miatomit, meomt) [4]. Ileomit CTaHOBUTH OCOONWBHIA iHTEpPEC, OCKLIBKH €
JICTKOZIOCTYITHUM 13 3HAYHUMHM TOKJIaJaMU Ta, HE3BAXKAIOUM Ha SICKPABO BHUPAKEHY KPUCTAIIYHY CTPYKTYPY,
BOJIOJTIE€ MPEKPACHOO MYTIONAHOBOK) aKTUBHICTIO.

AHaJi3 0CTaHHIX J0CTiAXKeHb i myOsikanii

Ha cyugacHOoMy erami po3BUTKYy Oy/iBHHIITBA 3BEpPTalOTh 3HAYHY yBary Ha Oy/iBENbHUI PO3YMH, IIO
3yMOBJIEHO TOTpebamu JIrojeil y BHIIIH KOM(OPTHOCTI PUMIILIEHb Ta apXiTEKTYpHI BHPA3HOCTI CIIOPYI, a
TaKOX 3a IHIYBIIyaJIbHOT 320y/JOBH 3 BAKOPUCTAHHSM 11eri. OTpuMaHHs Oy/iBENLHOTO PO3YHHY 13 331aHIMH
BIIACTUBOCTSIMHE JIOCSTAETHCS PETYJIFOBAHHIM HOTO CKiamy Ta cTpykrypu [5]. LleomiT, sikuil y neskux KpaiHax
HIMPOKO BUKOPUCTOBYETHCS B OYAiBENbHIN Tally3i, BiIirpae BXINBY POJIb cepell TPOMUCTOBUX CHPOBHHHUX
MarepianiB 3aBAAKM (Di3UUHIA CTPYKTYypi Ta XimMiyHMM BrnactuBOcTsIM. HochimkenHs M. A. CaHHIBKOTO,
X. C. Co6osb Ta iH. [4], T1. B. KpuBenka ta iH. [6] cBim4aTh, 1110, 5K i iHII MyIOJaHOBI MaTepiaiy, Taki sK
MIKpOKpEMHE3eM Ta 30Jla BHHECEHHS, NMPUPOAHUNA IIEOJTIT MICTUTh TIOKCHA KPEMHIIO, SKUHA BHACIIIOK
mymonaanoBoi peakii Bzaemomie 3 Ca(OH), mpomykroM rigparamii HEMEHTY, 3 YTBOPEHSIM TiIpOCHIIKATIB
KaJIBIIIIO, SIKi BJOCKOHAITIOIOTH MOPOBY MIiKPOCTPYKTYpPY IIEMEHTHOI MAaTpHIli Ta IMiJIBUIIYIOTH JOBTOBIYHICTH
OymiBenbHUX MatepianiB Ta BUPOOIB [7]. 3rimHo 3 [8] BUKOPHUCTOBYIOUM MPHPOIHMIA LIEOMIT, Y OETOHAX Ta
PO3YHMHAX MOXKE JIOCATATHCS BHUIIA MILHICTh, HUK Y HOpTIaHaeMenTax. KpiM 11b0ro, 3acTOCyBaHHs 1I€OJIITIB
Ja€ 3MOTY 3aro0irTH JIy>KHiit Ta cynbdarHiii koposii [9].

Tpeba 3a3HaunTH, MO0 TPOCTI PO3YMHH HA OCHOBI TPaJULIMHUX MOPTIAHILEMEHTIB, SIK IPABHIIO,
PO3IIAPOBYIOTHCS, 110 CTBOPIOE TPYAHOILI Iifl Yac MypYBaJbHHUX Ta 03700JIOBAJILHUX POOIT, @ HA MOBEPXHI
3aTBEPIUIMX PO3UUHIB MOXKYTh 3’ SIBIIATHCS TPIILIMHH, TIOB’ sI3aH1 3 MiJBUIIICHUMU JedopMaliisiMu 3ciganHs. Iy
VHUKHEHHSl [IMX HETaTUBHUX SIBUII HEOOXiJHI Cy4acHI paliOHaTbHI TEXHIYHI Ta pEIEeNnTypHi pillleHHS.
OO00B' SIBKOBOO CKJIAJIOBOIO PEIETITYPH TAKHX PO3YMHIB MOXKYTh OYTH MOBITPOBTATYBAIIBHI 100aBKU. BBeneHHs
AKTUBHUX MiHEpaJbHUX 100aBOK K 3aMiHHMKIB MOPTIAHALIEMEHTY, TaK 1 XIMIYHUX MOBITPOBTATYBAIBHUX Y
OyaiBenbHHUI PO3YMH J1a€ 3MOTY HE TUIBKHM MOKPAIIUTH TEXHIKO-EKOHOMIYHi, ane 1 TeXHOJOTTYHI MOKa3HUKH
posurHOBHX cymimel. Jlocmimkennsivu [10] BCcTaHOBIIEHO, MO TMiA Yac BBEICHHS IEONITY JCHIO 3POCTAE
BoJOrIopeda Ta 3MEHILYEThCSA PO3IIAPYBAHHS, a TAKOXK BOAOBIAIUICHHS CyMIllli 3a PaxyHOK 30UIbILCHHS
B'SI3KOCTI PO3YMHOBOI CyMmimmi. Pesynbraty mocmimkens bBimim [3] cBimuaTh, M0 BBEACHHS IIEOJTITY [0
10-20 mac.% B pi3Hi TepMiHU TBEPIHEHHS MMO3UTUBHO BIUIMBAE HA MIIHICTh T4 MOPO30CTIHKICTh OYiBEBHUX
po3umHIB. BogHouac CTBEpIKYEThCS, 110 I 3a0€3MECUSHHS TiABUIIEHOT CTIHKOCTI OyIiBEIBHOIO PO3UMHY 10
MONEPEMIHHOTO 3aMOPOKYBaHHS Ta BIITAIOBaHHSA HEOOXITHO OOOB'S3KOBO BBOAWTH IOBITPOBTATYBAIbHI
no6asku. 3rigHo 3 manuMu M. A. Canmmpkoro Ta in. [11], P. @. PyHoBoi Ta iH. [5] BBemeHHs MOBiTpO-
BTSTYBIBHHUX J00aBOK MPU3BOIUTH IO MOKPAIIECHHS TEXHOJIOTTYHUX BIACTUBOCTEH PO3YMHOBUX CyMIIICH Ta
Tero(i3UYHMX TOKA3HHUKIB 3aTBEPAUIMX PO3UHHIB.

Merta Ta 3aga4i gocaizkeHb
MeToro po0OTH € onTuMi3allis CKJIaIiB OyAiBeIbHUX PO3YHHIB 3 JOOABKOIO MPHPOTHOTO LEOJITY
CokupHuibkoro poaosuina (Ykpaina) Ta JOCITiDKSHHS BIACTUBOCTEH PO3YMHOBOI CYMIllli Ta 3aTBEPILIOrO
pO3UHHY.

Metoau nociigxeHb i MaTepiain
VY nmocnimpkennsx BukopucraHo nopriadainementa 11 1I/A-II1-400 ta CEM | 32,5 R, a Takox
HEOMTOBUA Ty, SKHH XapaKTepU3YEThCS BHUCOKMM BMICTOM MiHEpalny KIMHONTHIONITY. XiMiKo-
MIHEPaJIOTIYHUN CKJIaJ MOPTJIAHAIIEMEHTHOrO KIIHKEPY Ta XIMIYHHMHA CKJIaJa LEOJITy HaBeAcHO B Tabi. 1.
XiMi4HI CKJIaH AOCIiIKyBainu peHTreHocnekrpometpoM ARL 9800 XP.
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Tabauysa 1
XiMiko-MiHepaToriYHMil CKIa] MOPTIAHALEMEHTHOI0 KJIiHKepy
Ta XiMiYHMH cKJIaT HeosiTy

Bwmict okcunis, mac. % XiMiuHMi# ckiazg, Mac. %

Hazpa marepiamy

SO, | ALO; | Fe,0; | CaO | MgO | SO; | N&O | K,O | C,S | CS | CA | CAF
Koitkep 2204 | 485 | 359 | 6510 | 1,44 | 049 | 0,09 | 1,05| 19,0 | 590 | 6,8 | 10,9
Lleonit 7534 | 877 | 1,30 | 46 | 055 |005| 122 [241| - | - | - -

®diznKo-MexaHIvHI BIACTUBOCTI MOPTIaHIIeMeHTiB Bu3Havanu 3rigHo 3 JICTY b B.2.7-188, JICTY
b B.2.7-185, JICTY b B.2.7-187 ta EN 196. Pe3ynpTatu HaBeAeHi B Tabm. 2.

Tabauys 2
®Di3uKo-MexXaHiyHi BJaCTHBOCTI NOPTJIAHALEMEHTIB
IMutoma 3aJMIIOK HA CUTI TepM.lHH T'panmua mitocTi npu
Tun HI'T, TY>KaBIHHA, CTHCKY,
TIOBEPXHS, Aqos, R
MOPTIAHALIEMCHTY ke % % XB MITa, y Bimi, ai6
mo4. KiH. 7 28
IT1T 11/ A-111-400 360 4,6 27,0 140 200 29,2 42,1
CEM1325R 390 0,8 27,0 180 240 24,0 48,5

BusHaueHHs1 3epHOBOIO CKJaay, HAaCHITHOT T'YCTHHH II€OJIITY Ta BJIACTUBOCTEH IICKY IHPOBOIUIH
srigHo 3 JICTY b B.2.7-232. 3epHoBuii CKkiIaj EOJIiTy HaBeaeHo Ha puc. 1, a. Hacunna ryctuHa meomity
cranoButh 850 kr/m’. KpuBa posmoiny 3epeH MicKy 3a posmipamm HapemeHa Ha puc. 1, 6. Hacnmma
IyCTHHA, IMYCTOTHICTh IWICKy CTaHOBIATH 1418 kr/m® Ta 46,4 % BignosimHo. Bwict MAIyBaTHX Ta
TJIMHUCTUX YaCTUHOK — 2,2 %0.

a 7]

Puc. 1. Kpusa po3nodiny zepen 3a posmipamu yeonimy (a) ma nicky (6)

JIns 3MeHIIeHHs po3LIapyBaHHsS OyIiBEIHOTO PO3UMHY BHKOPUCTAHO MOBITPOBTATYBAIbHY KOMEp-
IHHO JOCTymHY a00aBKy. ONTHMI30BaHO CKJIaaW OYAIBEIILHUX PO3YUHIB METOJOM EKCIICPHUMEHTAIbHO-
CTaTUCTUYHOTO MOJETIOBaHHS. Bu3HaueHHS MinHOCTI OyAiBeIbHHUX PO3UMHIB BUKOHaHO 3rigHo 3 JCTY
b B.2.7-239:2010. Mopo3ocTiiikicTb po3unHiB Bu3Hauanu 3rigao 3 PN-88/B-06250. ledopmartii 3ciganHs
BH3HAYaJIM, BUKOPHUCTOBYIOUM Mpu3Mu po3mipoM 40x40x160 mm. Tpu 3pa3ku Oynu NPUTOTOBICHI Ta
BUTATHYTI 3 dopMmu uepe3 24 roauH micias GopMyBaHHS 1 mepeOyBaid B NPUMILICHHI 32 TEMIEpPaTypH
20 + 2 °C 1 BigHocHi# Bosorocti 50 * 4 %. [/loBxkuHa 3pa3KiB BU3HAYaAIACs 3 BUKOPUCTAHHSIM KoMMapa-
TOpa, MOYMHAIOYH 3 BiKy 24 ron micis GopmyBaHHS i TpuBaia 56 nio.
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Pe3yabTaTtu gociaixkeHb

Jns BU3HA4YCHHS ONTHUMAJBHOTO BMICTY KOMIIOHEHTIB Y CKJIaJi 3alpOEKTOBAaHHUX PO3UYMHOBHX
CyMilleli MapKu 3a JIeTKOBKIananpHICTIO [18 Ta Mapkm 3a minHicTio pozunHy Ha ctuck M100 mpoBeaeHo
MaTeMaTHYHe TUIaHyBaHHs EKCIIEPUMEHTY. 3alpOeKTOBAHO CKJIaju OyiBeTbHUX PO3YMHIB 1 BCTAHOBJIEHO
BUTpaty Matepianis Ha 1 m° posumHoBoi cymimi: 11 = 320 kr/m°®, I1 = 13001400 kr/m°, HoMiHanbHMIT cK1aj
3a macoro LT = 1:4,1-4,4. JIns BU3HAYCHHS ONTHMAIBLHOrO BMicTy Heomity (X1) Ta moBiTpOBTATyBasbHOT
nmobasku (TIBMI, X2) y OymiBeIbHOMY PO3YMHI MPOBEACHO MOCTIKEHHSA Yy 3aJaHoOMy IHTEpBali 3MiHM
KITBKICHOTO CITiBBiJHOIIEHHS BrunBatounx (akropiB neomity (0, 8, 16 mac.%) Ta moBITPOBTATYBaIbHOL
mo6asku (0, 0,1, 0,2 mac.%) Ha dyHKITIFO BiATYKY, @ came MIlHICTh y Bitti 3, 7 1a 28 1i0.

JocnipkeHHsIMA BCTAHOBJICHO, IO OyAiBelIbHI PO3UYMHHM 0€3 LEONiTy Ta MHOBITPOBTATYBaJIbHOI
I00aBKH pO3IIAPOBYIOTHCS. BBeeHHS LEOMITY CYyNPOBOIKYETHCS HE3HAYHUM 301IbLICHHSIM BOJOIIOTPEOH
pO3UWHYy, aje BOJHOYAC JENI0 3MEHIIYEThCSl HOTO pOo3IIapyBaHHS. BBeJeHHS IeoJiTy Ta MOBITPO-
BTATYBaJIbHOI JOOABKYU MPHU3BOIUTH /IO KOJWBAaHHS CEPENHBOI TYCTHHH PO3YMHOBOI cyMmimri B Mexax 1840
710 2170 kr/m® Ta TOKparye TexHoMoriuHi BracTHBOCTI. I'padiuna iHTeprpeTalis OfepKaHUX Pe3yIbTATIB
(puc. 2) cBiTUHUTD, 1110 HAWBUIMAMY MIITHICHIMH IIOKa3HHKaMHM K depe3 7, Tak i 28 1i6 XxapakTepu3yroThes
po3umHH, 1m0 MicTATh 8 Mac.% neomnity Ta 0,1 Mac.% MoBITPOBTATYBAIBHOI JOOABKH.

MareMaTHYHHI OITUC MIPOIIeCy MOJAaHO PiBHSIHHSIMH perpecii:

Y = by + byxy + byXo + buXe®™+ booXo™ broxaXy; (1)
Y3;=4,85-0,35X; — 0,26X, + 0,05 XX, — 0,68 X1, — 0,93 Xo; 2
Y,;=6,48-0,55 X; —0,33X, + 0,05 XX, — 0,78 X1, — 0,43 X, 3
Y 55 = 11,65 — 0,77 X; — 0,78X,-0,18 X; X5 — 0,73 X1 — 0,68 Xos. 4)

AHani3 oTpumaHuX Koe(illieHTIB perpecii CBiAYUTH, IO BIUIMB KiTBKOCTI JTOOAaBKH Ha MIIHICTh
pO3YMHY y PaHHBOMY Billi TBEpIHEHHS 3aJISKHUTh OUIBIIOI Mipol Bij mepmoro ¢akTopy, TOOTO Bif
BMICTY NPHUPOJHOTO IEONiTy, OCKUIbKK KoedilieHT by Oinpmmii 3a b, 3a abcomroTHO BeNTUYUHOMO.
3naueHHs KoediuieHTy Dy, MokasyroTh, M0 CyMmicHa Mis IEOJiTYy Ta MOBITPOBTATYBaJIbHOI JH00aBKH Ha
KIHETHUKY HaOOpY MIIIHOCTI € IO3UTUBHOIO TIOPIBHSHO 3 €(PEKTHBHICTIO il OKPEMO BBEJICHUX JJO0ABOK.

OnTuMainbHI Ta KOHTPOJBHI CKJIaAu OYyIIBEIbHMX PO3YMHIB, SIKI BUKOPHCTOBYBAJIMCS B JOCIIM-
KEHHSX eKCIUTyaTalliifHAX BIACTHBOCTEH, HaBeeHi B Tabi. 3.

Tabauys 3
Ckiaam OyaiBeJIbHUX PO3YHHIB
V0B [oprnann- HpI/IpOI.[HI/II\/'I HpI/IpO,I.[HI/If/'I [MoBiTpoBTATYBaIEHA Micok,
HosHAYCHIS ueMeHST, ueonlg, LIEOJTIT, no6aBka, B
Kr/M Kr/M Mmac.% Mmac.%

NZO0 320 0 0 - 1400
NZ8 295 25 8 - 1400
NZOSN 320 0 0 0,1 1300
NZ8SN 295 25 8 0,1 1300

BaxxnuBe Micie cepes BIACTHBOCTEH OYy/iBENbHUX PO3UMHIB HANICKHUTH NedopMallisiM 3CiaHHs, SKi
BIUIMBAIOTh Ha SKICTh Ta JOBrOBIUHICTH OyniBenbHUX MatepiamiB. [lig dYac TBepJHEHHS PO3YHHIB
CIIOCTEPIra€ThCs Jesika 3MiHa 00 €My, siKa BUHMKA€ BHACIIIOK HU3KH MPHYWH, 30KpeMa 00 €MHI 3MiHU B
pe3ynbraTi XiMIiYHHX peakmiil i (¢i3UKO-XIMIYHMX TIPOIIECiB, IO BilOYBAalOThCA MiJ 4Yac TBEPAHEHHS
IIEMEHTY Ha PiBHI MIKPOCTPYKTYpH OYAiBEIILHOTO PO3YMHY Ta 3MIHH PO3MIpIB 3pa3KiB IIiJl Yac BUCUXAHHS
Ha moBiTpi 1 HaOyxaHHA y Bofi. 3a 3HauHuX AedopManiil BHHUKAIOTH LIKIAIMBI HAOpPYy>KEHHS, KOTpi
MOXYTb IPU3BECTH J0 YTBOPESHHS TPIIIMH Ta MOCTYIIOBOTO PYHHYBaHHS PO3YHHY.
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Puc. 2. [losepxui 8i02yKy Miynocmi yeMeHmMHO-NIWAHUX PO3UUHIE
yepes 1 (a) ma 28 (6) 0i6 meepouenns

Sk BUAHO 3 puc. 3, OYIIBEIbHUN PO3YUH 3 JTOOABKOIO IIEOJITY XapaKTEPU3YEThCS JEII0 MEHIIUMU
nedopmarrissMu 3cimandsa. l1le 3yMOBIEHO BIOCKOHAJICHHSIM IOPOBOI CTPYKTYPH BHACHIJOK TOTO, IO
BUKOPHCTAaHUH LIEOJIT MOOpEe BIMCYETHCSA B 3arajbHy TPaHYJIOMETPIIO CYMII, JOMOBHIOIOYH HECTady
3epeH, SKI MalOTh KPYIHICTh, MPOMDKHY MK IIEMEHTOM 1 IICKOM Ta, HE3BaKAIOUM HA KPUCTAIIUHY
CTPYKTYPY, HPUPOIAHHNA IICOJIT BOJIOIIE MPEKPACHOK ITyIIOJIAHOBOK aKTHBHICTh, IO A€ MOXJIHMBICTH
BUKOPUCTOBYBATH HOTO SIK JIOJATKOBHH IIEMEHTYBJILHUI Matepiai, 0e3 moripieHHs ¢(i3nko-MeXaHIqHUX
BJIACTHBOCTEH OY/IiBEIBHOTO PO3UYHHY.
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Puc. 3. Jepopmayii 3cioanns 6ydisenvrux po3uunie

JloBroBiunicTh OyIiBEJIbHHX PO3YMHIB TAKOXK 3aJIGXHUTh BiJl IXHBOI MopozocTiiikocti. Ha moposzo-
CTIHKICTh MOXKYTh BILIMBATH 0arato (akTopiB, Cepel] SKUX, TOJIOBHO, BEIMYMHA BOJOIIEMEHTHOTO BiJJHOIIICHHS,
HIUTGHICTD YKJIaJKH, BUJ 1 MIHEpaJIOTIYHHI CKJIaJ] TIOPTIaHAleMeHTy. PyliHyBaHHS 3aTBEPALIIOTO PO3UUHY T
JI€I0 BiJl EMHHX TEMIIEpaTyp IIOB'SI3aHO 3 TIPOHMKHEHHSAM BOJAM B TMopW 1 Kamimsipu. Boma 3amepsae,
301bLIyeThCsl B 00’ emi Ha 9 % 1 pyiiHye CTIHKM TOp, 3yMOBIIIOIOYH MOSBY BHYTPILIHIX HAaNpyKeHb, TPILLIHH.
bararopasoBe monepeMiHHe 3aMOPOKYBaHHSI 1 BIATAIOBaHHS B HACHYCHOMY BOJOIO CTaHi CHPHSE PO3BHTKOBI
IIMX HEraTUBHMX IMPOILIECIB 1 MOXKE B pe3yJIbTaTi 3pyHHYBaTH MaTepial.

BukopuctanHs B OyaiBeJbHUX PO3YMHAX TAKOrO0 MOPUCTOrO Marepiany, SK IEOoJiT, moTpedye
000B’ SI3KOBOTO TOCITI/PKCHHSI MOPO30CTIHKOCTI. SIK BUIHO 3 pe3yJbTaTiB BUIIPpoOyBaHb (Tabdi1. 4), OymiBeis-
Hull po3unH NZ8 3 100aBKOIO IEONITY XapaKTEePU3YEThCS JENI0 MEHIITUM CIIaJ0oM MIITHOCTI 5K micis 35,
tak i miciad 50 mukIiiB 3amMopokyBaHHS Ta BiaratoBaHHs. lle 3ymommeno tuMm, mo CSH rens, sxuit
YTBOPIOETHCS BHACIIOK MYI0JIAHOBOT peaKkilii 3MEHIIY€e KaUIIPHY MOPUCTICTh IEOTITOBMICHOTO PO3UYHHY.

Sk BumHO 3 TaOim. 4, BBEIEHHS IOBITPOBTATYBAJIBHHX J00ABOK Ja€ MOXIIMBICTH IMiJBUIIUTH
CTIMKiCTh OyIiBEJIbHUX PO3YMHIB 10 MONEPEMIHHOTO 3aMOPOKYBAaHHS Ta PO3MOPOKYBaHHs OinbIle SIK Ha
50 pukiniB. Cnax minHocTi yepe3 100 nuKiIiB MONEPEMiHHOTO 3aMOPOXKYBAaHHS T4 PO3MOPOXKYBaHHS IS
oynisenbHoro pozunny NZOSN pocsrae 8,9 %, Toxi sk mns NZB8SN — 5,8 %. IlixBuiieHa CTIHKICTh
OyaisenbHOTO po3unHy NZ8SN 3ymoBIeHa pamioHaTbHUM MOEAHAHHIM IIEOJIITY Ta e()EeKTUBHUX TOBITPO-
BTATYBaJbHHUX JO0ABOK, BHACIIJOK YOTO BimOyBaeThC MOAM(DIKYBaHHA Ta BIOCKOHAJNEHHS MiKpO-
CTPYKTYpH OyliBeTFHOTO PO3YUHY 1 IiABHINEHHS HOTO eKCILTyaTalliifHUX BIaCTUBOCTEH.

Tabauys 4
MiunicTh OyAiBe1bHHUX PO3YHHIB NPU BUNPOOYBaHHI HA MOPO30CTiliKiCTh
o . SHMKEHHS Mil[HOCTI
Luxnm Miugicts posunnis, Mlla PO3UHHIB TOPIBHSHO 3
TMo3HaueHHs HOMEePEeMiHHOTO KOHTPOJIBHUMH, 1110
PO3YHHIB 3aMOpOXKYBaHHS Ta He nignasanucs Iicys HE T [IaBaJIuCst
PO3MOPOKYBAHHS 3aMOpPOXYBaHHIO Ta 3aMOPOKYBAHHA TA | 33n0pOsKyYBAHHIO Ta
PO3MOPOKYBaHHS PO3MOPOXYBAHHA | hosMoposkyBaHHIO, %
35 11,9 9,6 -19,3
NZO
50 12,5 9,5 -24,0
12 11 -8,1
NZ8 35 3 3 8,
50 13,3 11,0 -17,3
12 12 -4
NZOSN >0 = 0 8
100 13,5 12,3 -89
50 13,2 12,8 -3,0
NZ8SN
100 14,5 13,6 -5.8
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BucnoBok
PamionanbHi TexHi4YHI pIlIEHHS MiJ] 9ac MPOEKTYBaHHsS CKJIagiB OydiBENbHHX PO3YMHIB PI3HOTO
KOHCTPYKIIIHHO-TEXHIYHOTO MIPU3HAYEHHSI, & TAKOX BUKOPUCTAHHS MPHPOJHOTO IEOIIITY 1 MOBITPOBTATY-
BaJbHUX J00AaBOK, TAIOTh MOXUIMBICTH OJIEP)KATH PO3YMHOBI CYMINI 13 3aJaHUMH TEXHOJOTIYHUMHU
nmapameTpam, a 3aTBepAisi OyAiBeNbHI PO3UYMHHM 3 HEOOXITHOI MPOEKTHOIO MIIHICTIO, MOKPALICHUMH
eKCIUTyaTallifHIMH BIACTHBOCTSIMH Ta MiBUIIEHOI JOBrOBIYHICTIO. Taki po3unHU € epeKTHBHI mix 4ac
BHKOHAHHS MYPYBaJIbHHUX, MOHTKHUX, IITYKATYPHUX Ta 037[00JIFOBAIEHUAX POOIT.
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Ileii ookymenm euzomoenenuii 3a (hinancoeoi niompumku €Eeponeiicokozo Colozy y medxncax
Ilpozpamu mpancxkopoounozo cniepooimuuumea Ilonvwa—binopyce—Yxpaina 2007-2013. Bionosioae
3a cymov yiei nyonixayii minoku Hauionanonuit ynisepcumem “Jlvgiecvka nonimexuika” i 6iH He
eiooopasicae nozuyii €eponeiicvkozo Coro3y.
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