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JOCJILIHKEHHSI OCOBJIMBOCTEN ®OPMYBAHHS KOHTAKTHOI 30HU
«B’SI’KYYA PEYOBHUHA — KEPAM3UTOBUI I'PABIN» TA OLIIHKA Ii BILTUBY
HA KIHETHUKY HAPOIIIYBAHHS MIITHOCTI JIETKUX BETOHIB

Y cmammi nasedeni  pezynomamu  00CniOdNceHHA  KOHMAKMHOI 30HU  J1e2KO2O
Kepam3umobemony Ha OCHO8I NOPMIAHOYEeMEeHmY, MOOUPIKOBAHO20 KOMNIEKCHOIO Op2aHO-
KpemuesemMucmoro 006aekol, ma 6CMAHOBIEHO, WO BUKOPUCMANHA MaKoi 000a6éKu chpuse
30i1bUWEHHIO MIKpOMEEpOOCmi KOHMAKMHOI 30HU «8 AdNCYYad pPevyo8UHA — 3ANO0BHI08AU», WO

NO3UMUBHO 8I0OUBAEMbCSA HA WBUOKOCMI HAPOWLYBAHHS MIYHOCMI 1eeKUX Oemomia y 4aci.

B cmamve npugedenvi pesynomamvl UCCIe008aHUS KOHMAKMHOU 30Hbl J1€2KO2O
Kepam3umobemona Ha 0CHO8e NOPMIAAHOYEeMeHMA, MOOUPUYUPOBAHHO20 KOMNIIEKCHOU Op2aHO-
KpemHeseMucmou  000asKol, U YCMAHOBIEHO, YMO UCHOIb308AHUE MAKoU 000a8KU
cnocobcmeyem yeenudenulo MUKpomeepooCmu KOHMAKMHOU 30Hbl «6adCyujee 8euecmeo -
3anoaHUmMenby, 4mo NOJNONCUMENbHO OMPANCAemcsi HA CKOPOCMU HAPAWUBAHUS NPOYHOCIU

J1le2Kux 6emonos 60 BPDEMEHU.

The article has the research results of contact zone for lightweight concrete based on
portland cement modified by a complex of organic-silica additives and was found that the use of
such additives increases the microhardness contact zone "binder — aggregate"” that positively

affects the speed increasing strength of lightweight concrete in time.

Beryn

bararopiunuii 10CBiZ BUKOPUCTAaHHS BHCOKOMILHUX JIETKUX OETOHIB, BPAXOBYIOUM iX
(13MKO-MeXaHI4HI Ta CTPYKTYpHI OCOOIMBOCTI, 1a€ MiICTaBU BBaXKAaTH TaKl MaTepiaay HaHOUIbII
NEPCNEKTUBHUMHU Ul OyAIBHULTBA, OCKUIBKM TOJIOBHOIO IIE€PEBArol0 iX € 3HIDKEHHS MacH
6erony Ha 15-35%, MOpIBHIHO 3 BaXXKMMM OE€TOHAMM Ha TPaHITHOMY IeO€HI, ITpHU 30epeKeHH]
a00 30UIBIIEHH] MIIHOCTI MPHU CTUCKY. BupimanbHUN BIUTMB HA BJIACTHBOCTI JIETKOTO OETOHY
Ma€ He TUIBKM HOro ckiaj, aje ¥ ocoOaumBoCTi (OpMyBaHHS KOHTAKTHOI 30HH «B’sDKyda
peYOBHHA — 3alOBHIOBAY». TOMYy B PO3BUTKY TEXHOJIOTii BHCOKOMIITHOTO JIETKOTO OETOHY

aKTyaJIbHUM € 3HWKCHHS BUTPATH IIEMEHTY 1 OTPUMAaHHS OJHOPIIHOI CTPYKTYpU Marepianry 3a
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paxyHOK Monuikauii B’sHKy40i peUYOBHHM Ta PalliOHAIBHO MiAiOpaHOTO TpaHyIOMETPHUYHOTO
CKJIaJy 3aroBHIOBayiB [1].

OCHOBHUMH TEpEIyMOBAMHU CHHTE3Y MIIIHOCTI 1 JOBTOBIYHOCTI BHCOKOMIIIHUX JIETKHUX
OCTOHIB € OUIbII IMOBHE BUKOPUCTAHHS TMOTEHUIMHUX MOKJIMBOCTEH MOpTIaHAIEeMEeHTy. B
OCTaHHI POKH IIe 3a3BHYail JOCATA€THCS 3aCTOCYBAHHSM Pi3HHX MOAM(DIKyrounx 100aBOK, sKi
CIPUSIOTH OTPUMAHHIO BUCOKOSIKICHOT CTPYKTYpH Ha HaHO- Ta MiKpopiBHi [1, 2, 9 - 14].

MeTta poboTu

MeTor poOOTH € TOCHIHKEHHS] KOHTAaKTHOT 30HU «B’SDKy4a pEYOBHHA — KEPaM3UTOBUI
rpaBiii» B CTPYKTypl JIerKuX O€TOHIB, OTPUMaHMX Ha OCHOBI IOPTJIAHIIEMEHTY,
MO (IKOBAHOTO KOMIUIEKCHOIO OPraHO-KPEMHE3EMHUCTOI0 JI00aBKOIO.

Metoam aocaixKeHHs

VY nmocmimkeHHsX BukopuctoByBanu moptiaanaiemedt [ I[-500P, momudikoBanuit
KOMILIEKCHOIO JTOOaBKOIO Ha OCHOBI nouikapookcunary (SikaPlast 555W) ta kpemHe3zemucroro
KOMIIOHEHTa Ha OCHOBI TOHKOMOJIOTOro Tpeneny KonorustHcbkoro ponoBuma (Sm=21300
cM?/r). SIk mpi6HuMii 3alOBHIOBAY BMKOPHMCTAHO ICOK IHIMPOBCHKMI PIiUKOBHMI KBapLOBUH 3
MonyneM KpynHocTi Mg = 1,28. B sIKOCTI KpyIHOTO 3alOBHIOBaYa 3aCTOCOBAHO KEPAM3UTOBHMA
rpasiit TOB «XMenbHUIIbKHI 3aBOJI KEPAM3UTOBOTO IPaBil0» 3 HACUITHOK TYCTHHOI 600 Kr/m?
(M600); mapka 3a minHicTio [1125 (MinHICTh IpU cTUCKYBaHHI y mutiHapi 3,03 MIla).

[Min6ip cxmamy OeTOHY BHMKOHYBAJIH PO3PAaXyHKOBO-€KCIEPHUMEHTAIBHUM CIIOCOO0M 3
ypaxyBaHHSIM 3arajJibHO MPUHHITOT METOAUKHA OTPUMaHHS OeTOHIB [3 - 4].

@Di3UKO-MeXaHIYHI  XapaKTepUCTUKU  OJEPKAHMX KepaM3UTOOETOHIB BHBYEHI 13
3aJIy4eHHSIM TPAAHUIIIHHAX METOUK 32 JIFOUMMHU HOPMAaTUBHUMH JOKYMEHTaMH [5 - 7.

EnexTpoHHO-MIKPOCKOMIYHI  JOCHIHKEHHSI MIKPOCTPYKTYPU OTPHUMAHOTO MITYYHOTO
KaMeHIo Oynu mposezieHi Ha Mikpockorni PEMMA-102 ta nopratuBHOMY Mikpockori Dino-Lite
AMA4113TS.

MikpOoTBepIICTh KOHTAKTHOI 30HM “B’sKyda PEUOBMHA — 3allOBHIOBAY’ BHM3HAuYalIM 13
3actocyBaHHsIM MikpoTBepaomipa [IMT-3 (puc.l, a). 3a MM METOIOM TBEPAICTH BUMIPIOBAJIH
[IISIXOM BJABJICHHS y 3pa30K alMa3HOTo IHAEHTOpa MijJ JI€I0 CTaTHYHOTO HaBaHTaKEHHS P
MPOTATOM 4acy BUTpUMKH 7 (puc.l, 6). Hucno TBepaoCcTi BU3HAYAIM AUICHHSM MPUKIIAIEHOTO
HaBaHTAXXEHHS HA YMOBHY IUIOIIy OOKOBOI MOBEPXHI OTpUMAaHOro BinOuTKa. JaHuii crocid
BUIMIPOOYBAaHHS HA3MBAETHCS METOJOM BIJTHOBJIEHOTO BIJOUTKY, KOJHM PO3MIPH BIAOUTKY

BU3HAYAIOTHCS IMICIIS 3HATTS HaBaHTaXeHHS [8].

33



KEPAMMKA: HayKa U XU3Hb TexHoAoruu

a) 0)

Puc. 1 — Ilpunan IIMT-3(a) Ta cxema BUnpoOyBaHHsi MiKpoTBep10cTi (0) MeTo10M
BIJIHOBJICHOTO BIIOUTKY
PesyabTaTu 10c/aiaKeHb Ta IX 00roBopeHHst
[Tinbip ckmamy MAOCHIKYBIbHMX OETOHIB BHUKOHAHO BPaxOBYIOYH pE3yJIbTaTH
MOTIEePeIHIX  JOCH/DKEHb 1moa0 Moau(dikamii MOpTIAHAIEMEHTHOI MaTpHlll  OpraHo-
KpeMHe3eMHCTUMH Jo0aBkamu [9 - 14].
Jlist mocipkeHHs OyJiM BUKOPUCTaHI JIETKI OETOHHU, CKJIa/IM KX HaBEJIEHO B Ta0miIi 1.

Taomus 1.

3MiHa MIITHOCTI TP CTUCKY 3pa3KiB KEPaM3UTOOETOHY Y Yaci

CkJ1ajl KepaM3UTOOETOHHOT CyMiImi, Kr/m> MiLHicTb GETOHY IIPH CTHCHEHHI,
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Nel 330 940 410 - - 21,6 | 23,3 | 27,6 | 32,8 | 33,6 | 1853
Ne2 | 330 940 410 - 4,95 22,7 | 26,1 | 34,9 | 35,8 | 37,4 | 1858
Ne3 | 300 940 410 33 4,5 29,8 | 34,1 | 38,2 | 40,5 | 44,2 | 1859

EdexTuBHicTh nii OpraHo-KpeMHE3eMHCTOi 100aBKH JOCHIKYBAIM 3 BUKOPHUCTAHHAM
[IEMEHTHUX KOMITO3UIIM PI3HOI CKJIaJHOCTI CTPYKTYpPH, TOOTO BHUIPOOYBAaHHS IMPOBOAMIH 3
BUKOPUCTAHHSM IIEMEHTHOTO KaMEHIO, LIEMEHTHO-IIIIAHOTO PO3YMHY Ta KEPaM3UTOOCTOHY.

34 PesynbraTi 1ociikeHs HaBeaeH1 B TaOIuI 2.
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Tak  BBeleHHS  KOMIUIEKCHOI  JI00aBKM Ha  OCHOBI  MOJIKapOOKCHIJIATHOTO
cynepmiactudikaropa SikaPlast 555W B kinbkocti 1,5% Ta menenoro tpeneny B KinbkocTi 10%
JI0 CKJIAAy B’SDKYYMX pPEUYOBHH 3abe3reuye OUIbII PIBHOMIPHHM HaOip MIIHOCTI TIPH CTUCKY
KE€pPaM3UTOOETOHIB SIK HA paHHIX TepMiHAX TBEPIiHHS, Tak 1y Ounbm mi3Hix. [Ipu mepexoni Bin
IIEMEHTHOTO KaMEHI0 J10 OETOHYy, MpU MOCTYINOBOMY YCKJIQJHEHHI CTPYKTYpH, Ma€ MicIe
3HIMDKEHHS IBHJIKOCTI HA0OPY MIITHOCTI Y Yaci: JUIsl IEMEHTHOTO KaMEHIO TiIBUIICHHS MIITHOCTI
Ha 28 ta 365 no0y cranoButh 80 Ta 53% BianoOBiIHO; Tt OyaiBENBHOTO po3unHy — 54 Ta 59%);
s 6etony — 38,4 Ta 31,5% MOpIiBHSHO 3 MIIHICTIO KOHTPOJIBHOTO CKiany. Lle mosicHIoeThes
30UTBIIEHHSIM HEOAHOPIAHOCTI CTPYKTYPH Ta 3MIHOIO CIIIBBIJHOIICHHS «B’SDKyda pEUOBHHA —
3aIOBHIOBAYY.

[TopiBHSHHS OTPUMAHMX JaHUX KIHETHMKU HAOOpPY MILHOCTI IITYYHOTO KAMEHIO 3 Pi3HUM
CTYIIEHEM CKJIAHOCTI CTPYKTYpH (TicTa, po3uuHy Ta OETOHY) H03BOJsE€ 3adikcyBaTH 3HAUHUH

BIUTMB B3a€EMO/II SIK IpiOHOTO, TaK 1 KPYIHOTO 3aIlIOBHIOBAaYA 3 IEMEHTHHUM TiCTOM.

Tabmuis 2.
KineTuka 3MiHH MIITHOCTI IIPU CTUCKY IIEMEHTHOTO TiCTa, IEMEHTHO-MIIAHOTO PO3YHHY
Ta KEPaM3UTOOETOHY Ha OCHOBI MOPTIAHEMEHTY, MOIN()IKOBAHOTO KOMIUIEKCHOIO OPTaHO-

KPEMHE3EMHUCTOI0 100aBKOIO

Miunicts npu ctucky, MIla,

Bun mrygynoro HasiBHiCTh 100aBOK y cKiiai IITY9HOTO KaMCHIO, micIist
KaMEHIO IIEMEHTHHX KOMITO3HIIIH TBEPAIHHA, 110
28 365
0e3 100aBoK 56,1 79,5
MITYYHUH KaMiHb 3 KOMILJIEKCHOIO OpTraHO- 101.1 121.9
KPEMHE3EMUCTOI0 JOOABKOIO ’ ’
0e3 100aBoK 52,1 59,3
LIEMEHTHO-
MilanHit posunH 3 KOMIUIEKCHOIO OpPTaHo- R0.4 94.7
KPEMHE3EMHUCTOI0 JOOaBKOIO ’ ’
0e3 100aBoK 27,6 33,6
KepaM3UTOOETOH 3 KOMILIEKCHOIO OpraHo-
P p 38,2 442

KPEMHE3EMHUCTOIO I[O6aBKOIO

Mopudikamiss NOPTIAHALEMEHTHHX B’SHKYYUX CHUCTEM KOMIUIEKCHOIO — OpraHo-
KPEMHE3EMHUCTOI0 J00aBKOI0, 1110 MICTHTh MojdikapOokcunaTHuii cynepruiactugikarop SikaPlast
555W (1,5%) ta wmenenuit tpenen KonomisHebkoro ponosuma (10%), copuse Ouibin
IHTEHCUBHOMY  ()OPMYBaHHIO  TiJIpaTHUX HOBOYTBOPEHb, TPEACTABICHUX MEPEBAKHO
HU3bKOOCHOBHUMH TiIpOCHIIIKaTaMU KaJbIlil0, TJIA30JITOM Ta TiAporpaHaramu (puc.2), sKi

CHPUSAIOTH MIKPOAPMYBaHHIO LIEMEHTHOTO KaMEHIO, 3MIIHIOIOYH TPU IIbOMY HOTO CTPYKTYpYy Ta
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HOKpAlyl0Yd 34YEIUIEHHS 13 3aloBHIOBaYeM, IO € OJHIEI0 3 TEepPeIyMOB OTPUMAaHHS

JIOBI'OBIYHOTO JIETKOTO OETOHY 3 MiJIBUIIEHUMH eKCILTyaTaliifHuMu xapaktepuctukamu [11, 12].

Puc. 2 — ®otorpadii (x1200) MIKpOCTPYKTYpH HIEMEHTHOTO KaMEHIO, MOIU(IKOBAHOTO
KOMIUIEKCHOIO ~ OPraHO-KPEMHE3EMHCTOI0 J00aBKOIO, IO MICTUTh TOJIKapOOKCHIATHHMA
cynepmiactudikarop SikaPlast 555W 1 menenwnii Tpenen KoHOIUIIHCEKOTO poaoBHIA Micis 28

(a, 6) Ta 365 (B, T) 1i0 TBEpAIHHS.

Jlnst 61bII JeTanbHOTO BUBYEHHS BIUIMBY 100aBKU Ha ()OPMYBaHHS MIITHOCTI IITYYHOTO
KaMEHIO PI3HOTO CTYNEHs CKJIAJHOCTI CTPYKTYpH Oyino BHUBUEHO KOHTAKTHY 30HY ‘“‘B’sDKyda
KOMIIO3HUIIisSl — 3allOBHIOBAaY” Ha 3pa3kax OETOHY micis | poKy TBEpAiHHS, SIKHH OTPUMAHO Ha
OCHOBi 0€3100aBOYHHMX MOPTIAHALEMEHTHHX BSDKYYHX CHCTEM Ta CHCTEM, MOAM(DIKOBAHHX
KOMIUIEKCHOIO OPraHO-KPEMHE3EeMUCTOI0 100aBKO0. JlOCTiKeHHS NPOBOAMIN 32 JIONIOMOTOO

€JIEKTPOHHO-MIKPOCKOIIIYHOTO aHali3y, pe3y/IbTaTh MPEACTaBIIeHI Ha puc. 3 - 4.
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Puc.3—  ®ororpadii (x500) MakpoCTPyKTYpH KOHTAKTHOI 30HH “‘B’sDKy4a pEUOBHMHA -

3allOBHIOBAY”~ KEPAM3UTOOETOHIB Ha OCHOBI MOPTIAHALEMEHTY (KOHTPOJIBHHUH CKIIa[)

Puc. 4 - ®ororpadii (x500) MaKpOCTPYKTYpH KOHTAaKTHOI 30HHM “‘B’sDKyda pPEUOBHHA -

3aMoBHIOBAY” KEPaM3UTOOETOHIB Ha OCHOBI MOPTIAHIIEMEHTY, MOIN()IKOBAHOTO KOMILJIEKCHOIO

OpraHo-KpeMHE3EMHCTOI0 100aBKOIO
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BcraHoBneHO, 10 B CTPYKTYpi KepaM3UTOOETOHY Ha OCHOBI NMOPTJIAHALIEMEHTY, IO HE
MICTUTh KOMIUIEKCHOI OpPraHO-KpeMHE3eMHUCTOI J00aBKH, MOKHA CIIOCTEpIraTd 4YiTKY JIHIIO
KOHTAKTy Ha TpaHMlll “B’SHKy4a pedoBHMHA — 3amoBHIOBaY (puc. 3). BBemeHHS KOMILIEKCHOL
n00aBKU TPHU3BOAMWTH JIO CTHUPAHHS IIi€1 JIHII KOHTaKTy Ta CHpHUsA€ OUIbII 1HTEHCHUBHOMY
3pOIIYBaHHIO 3€PEH 3allOBHIOBAaYa 3 IEMEHTHUM KaMeHeM, 10 00yMOBITIOE 3HMKEHHS KiTbKOCTI
MakKporop Ha MeXl “B’sKydya pedoBHHA — 3arnoBHIOBaY” (puc. 4), MOPIBHIHO 3 0€3/100aBOYHIM
CKJIQJIOM.

HasiBHICTB y CTPYKTYpi KEpaM3UTOBOTO T'PaBil0 130JIbOBAHUX 3aKPUTHX Ta BIAKPUTHX TOP
CHpusie TPOHUKHEHHIO (32 paXyHOK e()eKTy caMOBaKyyMyBaHHS) MOPTIAHALEMEHTHOTO TicTa B
CTPYKTYpY KepaM3WTy, BHACIIJIOK 4YOTro BiIOYyBA€ThCS B3aEMOMIS MIXK AJTFOMOCHIIIKATHOIO
CKJIQJIOBOIO K€PAM3HTY Ta MPOAYKTaMU TifpaTaiii HOpPTIaHALEMEHTY, IO CIpHsie GOPMYyBaHHIO
Oinbmr MiHOT KOHTaKTHOI 30HHU. IIpu 1LOMY, BIpPOTiHO, B CKJIaJi HOBOYTBOPEHb, KpIM
HU3bKOOCHOBHMX TiJPOCHIIKATIB KaJbIlifo, OyAyTh NPHCYTHI TaKOX TiJAPOATIOMOCUIIIKATH,
HaMPUKJIa T1IPOTeeHIT.

EdextuBHicTh Mogudikanii MOpPTIaHAIEMEHTHUX KOMITO3HMIIH KOMIUIEKCHOIO OpraHo-
KPEMHE3EMHUCTOI0 J100aBKOIO BHU3HAYAETHCS XapaKTEpOM 3MIHM MIKPOTBEPAOCTI KOHTAKTHOI

30HHM: “B’sIKydya peHOBHHA - 3aMIOBHIOBAY’, pe3yJIbTATH BU3HAUCHHS SIKOi HaBEIEHO Ha pPUC. 5.
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Puc. 5 — 3MiHa MIKpOTBEpJOCTI KOHTAKTHOI 30HU «B’SKyda PEUOBHHA — 3alOBHIOBAY)
Uil Kepam3uToOeToHiB: Ne 1 — KkoHTposmbHUH ckiam; Ne 2 —  wmoaudikoBaHUi
cynepruiactudikaropom SikaPlast 555W; Ne 3 — moaudikoBaHMii KOMIUIEKCHOIO OPraHo-
KPEMHE3eMHCTOI0 J00aBKO Ha OCHOBI cymepractudikatopa SikaPlast 555W Ta menenoro

Tpeneny KoHOMIHCEKOro poJoBHILA
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AHaii3 OTpUMaHUX JaHWX CBIAYHUTH, IO MIKPOTBEPAICTh JOCIIHDKEHOTO 3pa3ka
KEepaM3UTOOETOHY Ha OCHOBI HEMOAHM(]DIKOBAHOTO MOPTIAHAIEMEHTY Ha JAUISHII IIUPUHOO
20MKM Bil YMOBHOI TpaHHWIIl 3€pHa 3allOBHIOBaYa IUIaBHO 30umbmryerbes Bim 1300 Mlla
(3anoBHrOoBau) 10 2100...2300 MIla (uemeHTHHI KaMiHb), 1m0 Ha 20% OiibIe MIKPOTBEPIOCTI
KaMeHs po34MHHOI yacTuHu OeTony (puc. 5, cxman Nel).

Momudikarisi kepamM3uToOeTOHY n00aBKor0 cynepruiactudikaropa SikaPlast 555W (puc.
5, cknan Ne2) 30uIblIye MIKPOTBEPAICTh Ha TpaHMI 13 3amoBHIOBadeM jo0 2450 Mlla, mo Ha
24% 6inbIe MIKpOTBEPAOCTI aHAIOTIYHOI 30HH KOHTPOJIEHOTO CKJIay.

[Tpu BBeIIeHI KOMITJICKCHOT OPTaHO-KPEMHE3EMHCTOT T0OABKH JI0 CKJIaly KepaM3UTOOCTOHY
(puc. 5, cknaa Ne 3) 3HaYeHHSI MIKPOTBEPAOCTI HA YMOBHIH IpaHMUIli 3€pHA 3a[TOBHIOBAYA JIOCSTAE
2770 MlIla, mo Ha 32% Oinblie MIKPOTBEPIOCTI IIEMEHTHOIO KaMEHIO Ha YMOBHIM TpaHHMIl
3epHa Ta Ha 19% Oinbloie MIKPOTBEPIOCTI IIEMEHTHO-MIIIAHOTO PO3YHHY B MIK3EPHOBOMY
MPOCTOPI MOPIBHSAHO 3 KOHTPOJBHUM CKJIaJOM. MIIHICTh MPU CTUCKY TaKOr0 MOJU(}IKOBAHOTO
KepaM3uTOOeTOHy 3poctae Ha 25...30%, mopiBHSIHO 3 0€3100aBOYHUM  CKJIAJI0M
KEepaM3UTOOETOHY.

TakuM YUHOM, POBEACHUMH JIOCITIDKEHHSIMHU BUBUECHO OCOOJIUBOCTI (hOpMYBaHHS MiKPO-,
Me30- 1 MaKpOCTPYKTypU KepamM3UTOOETOHy Ipu MoAu(pikalii KOMIUIEKCHOI OpraHo-
MiHEpaIbHOIO T00ABKOIO, 110 3a0e31euye CTBOPEHHSI BUCOKOMIITHHUX JIETKUX KEPaM3UTOOECTOHIB 3

IMMOKpallCHUMHA CKCHHyaTaHiﬁHHMH BJIaCTUBOCTSIMMU.

BucHoBku
JlocmipkeHa KiHeTHKA HapOIIyBaHHS MIITHOCTI IIEMEHTHOTO KaMEHIO, IIEMEHTHO-ITIIIaHOTO
pPO3UMHY, KEpaM3UTOOETOHY Ta IIOKa3aHO, IO IMiJBUIIEHHS MIIIHOCTI TMOB’SI3aHO SIK 3
(dbopMyBaHHSM HH3bKOOCHOBHHX TIJIPOCHIIIKATIB, TaK 1 31 30UIBIIEHHSAM MIIIHOCTI KOHTaKTHOI
30HU, 10 3a0€3MeYyeThCs MIUTBHUM 3UYETUICHHSIM Ta 3pOIIYBaHHSM 3allOBHIOBAaYa 3 B SDKYYOIO
PEYOBHHOIO 32 PaXyHOK MPOHUKHEHHS ii B IMOPOBHI IMPOCTIp 3€pHA 3allOBHIOBAYa, BHACIIIOK
4Oro 30UTBIIYETHCS CIUIbHA IMIUPHHA KOHTAKTHOI 30HH, @ MIKPOTBEPAICTh J0csATae 3HaYeHb 2770

MIla, sixi Ha 32% MepeBHIYIOTh aHAJIOTIYHI MOKA3HUKH JJIs1 KOHTPOJIBHOTO CKIIaAy OETOHY.
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