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BUTPATA KJIHKEPHOI CKJAJIOBOI Y NOPTJAHJALEMEHTAX 3 AKTUBHUMUA
MIHEPAJIbHUMU TOBABKAMUA

Bcemanoseneno ennue akmunux MiHepanvHux 000AB0K HA 6000nOmMpedy YeMeHmHO20
micma. Po3paxynkogum memooom GU3HAYEHO SUMPAMU YeMeHmy ma KIAIHKePHOI CKIado8oi y
CKNA0I YeMeHmy 3 aKMUGHUMU MIHEPATbHUMU 00DABKAMU 8 3ATIeHCHOCMI 810 MAPKU YeMeHmy ma

Oemomny Ha 1020 OCHO8L.

Yemanoeneno  enusmue  axkmuenwvix MUHREPATIbHBLX 00basox Ha eodonompe6ﬂocmb
UemMeHnHoco mecma. Pacuemnvim memooom onpedeﬂen pacxod yemenma u KJZZ/IHKepHOIZ
cocmaeﬂﬂmweﬁ 6 cocmaee yemenma ¢ AKmuSHblMU MUHEPATbHbIMU 000asKkamu 6 3a6UCUMOCTIU

om mMapkKu yemenma u bemona nHa e2o ocHoese.

The influence of active mineral additives on the water demand of the cement paste.
Calculation method to determine the costs of cement and clinker in the cement composition
component with active mineral additives, depending on the type of cement and concrete based on

it.

Beryn

3HIKEHHS CHEPrOEMHOCTI Ta  MaTepialOEMHOCTI  HAIMIOHATBHOTO  MPOIYKTYy €
MEPIIOYEPrOBOI0  33/1a4€0  PO3BUTKY IPOMHUCIOBOTO KOMIUIEKCY YKpainu. Y ramysi
OyaiBeIbHOTO BHUPOOHUIITBA I 3aJada MOKe OYTH BHpIIICHA NIISXOM 3MEHIICHHS BUTpAT
OCHOBHOTO MIiHEPAIbHOTO B'SDKY4OrO — MOPTIAHALIEMEHTY, 3arajibHa EHEPrOEMHICTH SKOTO
nopiBaioe 7500 MJx Ha TOHHY, Ta 3a PaxyHOK 3aJly4eHHS 10 CKJIQAy MOPTIAHALEMEHTY
AKTUBHUX MiHEpaTbHUX 100aBOK. OIHUM 3 OCHOBHUX HAIMpPSMIB CKOPOYEHHS E€HEPrOEMHOCTI
OyIiBeILHOTO BUPOOHUIITBA, SKHH BIIMOBIAA€ ICHYIOUUM CBITOBHM TCHJCHIIISIM, € 3MCHIIICHHS
KUTBKOCTI KJIIHKEpHOi 0a3u y ckjiaai OyaiBeTbHUX BHPOOIB LUISIXOM BBEACHHS 1O IIEMEHTIB
3araJibHOOYIIBEIbHOTO TMPHU3HAYCHHS AKTHMBHUX MIHEPAJIbHUX KOMITOHEHTIB, IO 3HAKNIILIO
BIJJOOpaXKeHHs y JiI0YMX B YKpaiHl HOpPMaTUBHUX JOKYMeHTax [1].

3rigHo 3 pobororo [1], mependayaeTbcss MOMXIHMBICTH BUKOPHCTAHHS PsIy AKTUBHHUX
MiHepalbHUX J100aBOK, sIKI MOYKHA BUKOPUCTOBYBATH IIPU BUPOOHMIITBI LIEMEHTY. AJjie B YKpaiHi

3 HUX B HAasIBHOCTI € TIJIBKH 30JIM-BUHOCY i MynoJlaHu TPpHUPOJHOI'O IMOXOKCHHA (TpeHeH,OHOKa,
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niatomit). Y TBEpAIIOYOMY IIEMEHTI BOHHU 3JaTHI TPOSBISATH IIyLOJIAHOBY AaKTHBHICTh —
3B’A3yBaTH BallHO B HU3bKOOCHOBHI T'IPOCHJIIKATU IPH TBEPAHEHHI Y HOPMAJIbHUX YMOBaX.
Hapsiny 3 nuM, OCKITBKH TUCTIEPCHICTH J00aBKU CIIBPO3MIpHA 3 pO3MipaMu 3€peH LIEMEHTY,
BOJIONIOTpeOa B’SKYy4OT0 3pOCTae 31 30UIbIICHHSIM KUIBKOCTI BBEACHOI 100aBKH, 110, BIAMOBITHO
JI0 3aKOHY BOJIOIIEMEHTHOTO BiTHOIICHHS [2, 3, 4], BILTMBA€E Ha KIiHIEBY MII[HICTh KOMIIO3HIIIH.

Mertoro aociigkenb OyJo BCTAaHOBJIGHHS BUTPATH KJIIHKEPHOI CKIIAJOBOI B 3aJIE)KHOCTI
BiJl JIETKOYKJIAJAJILHOCTI OETOHHHMX CyMilied Ta Mapkud O€TOHYy, IO TNPOEKTYEThCSA, NpHU
BUKOPHUCTAHHI Y SIKOCTI B’SKY4OTr0 IIEMEHTIB 3 aKTUBHUMHU MIHEPAJIbHUMHU JOOaBKAMH.

3a pe3yJabTaTaMH J0CJTiAKeHHsI 0yJI0 BU3HAYCHO BIUIMB aKTUBHUX MIHEPAJIbHHX J00aBOK
Ha BOJOINOTPeOy LIEMEHTHOrO TiCTa Ta PO3PaXyHKOBHUMM METOJAaMHM BCTAaHOBJICHO BUTPATY
[EMEHTY Ta BUTpPATy KIIHKEPHOI CKJIAJOBOI B 3aJI©KHOCTI Big Mapku OeToHy 3a
JIETKOYKJIQAAbHICTIO, aKTUBHICTIO LIEMEHTY Ta MapKu OETOHY, 110 MPOEKTYETHCS Y MOPIBHIHHI 3
1IeMeHTOM 0e3 100aBOK.

Jlns BU3HAUEHHS BIUIMBY SIKICHOTO Ta KUIBKICHOTO CKJIQJy TMOPTIAHILIEMEHTY Ha HOro
PEOJIOTiuHI XapaKTepUCTUKH OYJIM BUTOTOBJIIEHI KOMITO3MINI Ha OCHOBI nementy tumy IILI-I 3
nobaBkamu 3oiu-BuHOcy Jlammxkincekoi TEC Tta Ttpemeny KoHommsiHCBKOTO —pomoBHUIa

(KipoBorpancwkoi 06macti), CKJIaau SKUX HaBelaeH1 y Tadumii 1.

Tabmuus 1.
CxJ1ain KOMIO3UITIH, 10 TOCITIIKYBAJIUCh
No cknanmy K:ESK;?’ Bun no6asku 10 61:::{;1?;;1; o, Tun nementy
1 100 - 0 1T I
2 94 Tpemnesn 6 ITLT 1I-IT
3 80 Tpenesn 20 ITIT 11-TT
4 94 30J1a-BUHOCY 6 I117 11-3
5 80 30J1a-BUHOCY 20 I117 11-3
6 79 Tpernes +30J1a-BUHOCY 21 ITHIT TV/A
7 65 Tpenen +30Ja-BUHOCY 35 TTIIT TV/A
8 64 Tpemnes +301a-BUHOCY 36 [T IV/b
9 45 Tpemnes +30J1a-BUHOCY 55 ITHI IV/b

PesynbraTy 1oCiKEHHS 3aJI€KHOCT] BOJOTIOTPEOU IEMEHTY 3 aKTHBHUMH MiHEPaIbHUMU
nobaBkaMu, sika Bu3Hauanacs 3a B/L] ticta HopManbHOI IT'yCTHHHU, HaBeAeHi Ha puc. 1.

[Tpu Bu3HAUEHHI BIUIMBY BHIY Ta KUIBKOCTI aKTHBHOI MiHEpaIbHOI 100aBKH HA PEOJIOTIUHI
XapaKTepUCTUKU TICTa HOPMaJIbHOI TYCTHHU (pUC. 1) BCTAHOBJIEHO, LIO 31 30UIBIICHHSIM
KUIBKOCTI T00AaBKHY y CKJIaJi MOpTIaHALeMeHTY 3 nobaBkoro mymonanu (1111 II-IT), Bomonorpeda
TiCTa HOPMAJIBHOI T'YCTUHH 30UTBIIYETHCS, 110 CYMPOBOKYEThCs 30umbeHHsIM B/Ltur 3 0,26
(mpm kinbkocTi 106aBku Tpeneny 6 mac. %) no 0,30 (mpu kinbkocTi 1o6aBku Tpemneny 20 mac.
%). AHanoriuHo, mpu 301IbIIEHH] KIIBKOCTI JO0OABKU y CKJIa/i MOPTIAHLEMEHTY 3 100aBKOIO
somu-BuHocy (I 1II-3), Bomomorpeba TicTa HOPMAaIbHOI TYCTHHH 30UIBIIYETHCS Ta

CyrnpoBoKyeThes 30utbeHHsIM B/Ltar 3 0,26 (pu kinbkocTi 100aBKHU 30J1M-BUHOCY 6 Mac. %)
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1o 0,28 (mpu KinbKkocTi J00aBKH 30au-BUHOCY 20 Mac. %).

7 S —

] 10 20 30 Fili] S0 G
KifbEICTE ARTHERDI MiMeDAALHGT BoGaBRM, %

Puc.1 — 3anexsicte B/I TicTa HOpManbHOI T'YyCTUHH BiJ KUIBKOCTI aKTUBHOI MiHEPaJIbHOI

N00ABKH Yy CKJIaJli TOPTIIAHIIIEMEHTY.

[Tpu 30inbIICHHI KiTBKOCTI KOMOIHOBaHOI JOOABKHM (Tpererny Ta 30JU-BHHOCY) Y CKIIAA
nynonaHosoro nementy (IILL] IV/A), BononoTpe6a Ticta HOpMAJIBHOI TYCTUHU 30UIBLIYETHCS
Ta CynpoBOKyeThbes 301abmeHHAM B/Ltur 3 0,30 (npu kxinbkocti nob6asku 21 mac. %) no 0,34
(mpum xinbkocTi 106aBku 35 mac. %). AHaIOri4HO, NP 30UTBIIEHH] KUJIBKOCTI KOMOIHOBaHOT
no0GaBku (Tpemeny Ta 30JM-BHHOCY) y ckiaai mymnonanoBoro mementy (ITHII IV/B),
BOJIONIOTpeOa TicTa HOPMAJIbHOI T'YCTHHH 30LIBIIYETHCS Ta CYNPOBOKYETHCS 30UIBIICHHSAM
B/tnr 3 0,33 (mpu kinmpkocTi 106aBku 36 mac. %) no 0,42 (npu kinbkocTi qo6aBku 55 mac. %).

VY3arajapHIOIOYM pe3yJabTaTH, MO0 OTPUMaHI NMPH BU3HAYEHHI BOAOMOTPEOM IEMEHTHOTO
TiCTa, MOXJIMBO 3pOOMTH BHUCHOBOK, IO BBEACHHS [JO CKJIaay HOPTIAHIIEMCHTIB
3arabHOOY/IIBEIHLHOTO MPU3HAYEHHS! aKTUBHUX MIHEPAJbHUX JH00ABOK 30UIbIIYE BOJAOMOTPEOH
LIEMEHTY, 110 CYIPOBODKYETHCS MMiABUIIICHHAM 3HaueHHs B/l thr.

Po3paxyHOK BUTpaTH IIEMEHTY Ta KIIHKEPHOI CKJIaJ0BOi y BaXXKOMY OETOHI BUKOHYBABCS
BIJIMOBITHO 710 3araJbHONMPHHHATOI METOIWKH JUIsi OCTOHIB pSNOBUX ckiamiB [2, 3, 4], mo

BiJINIOBiTa€ yMOBI
R, <24R,, (1)

ne Rs — Mapka OETOHY, 110 MTPOSKTYETHCS;
R, — aKTHBHICTb IICMEHTY;
A — xoediIieHT, SKHii XapaKTepu3ye SKICTh 3amoBHIOBaiB (4 = 0,6).

VY 1mpoMy BUMAIKy MILHICTh OETOHY PO3paxOBYETHCS 32 (HOPMYIIOIO

_ o
R, =4 Ru( - 0,5). )

26 3Ha4YeHHs BOJIOLIEMEHTHOI'O BIIHOIIEHHS BU3HAYAETHCS 32 (POPMYIIOI0
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Po3paxyHOK BUTpaTH KIIHKEPHOI CKJIaJ0BOi 3/11HCHIOBABCS 3 ypaxXyBaHHAM TaOJIMYHOTO
3HAUEHHS BUTPATHU BOIM, HEOOXIAHOI I OTpUMaHHs OCTOHHOI CyMillli 13 3aJJaHOK0 MapKOI 3a
JIETKOYKJIaIadbHICTIO. PO3paxyHOK 341MCHIOBABCS [UIsSl IIEMEHTY 3 HOPMAJILHOIO BOJOMOTPEOOIO
(B/U=0,24) Ta ans BUMAAKIB, KOJM BOAONOTpeOa MEMEHTY 30uIblyBanacs 3a paxyHOK

BBE/ICHHS aKTUBHOI MiHEpaJIbHOI J0OaBKH, 110 MPEACTABICHO Y TaOmuIi 2.

Tabmuns 2.
BogoniemenTHe BiIHOIIEHHS TicTa HOPMAJIBHOI TYCTHHH JUTSI CKJIAJIiB IIEMEHTIB 3

AKTUBHOIO MIHEPAILHOIO 100ABKOIO.

No cknany Tun uemeHty Kinpkicts mo6aBku, Mac.% B/I1 THr
1 I 1 0 0,24
2 IT1T 11-T1 6 0,26
3 IT1T 11-11 20 0,30
4 IO ITV/A 21 0,30
5 TIIIIT TV/A 35 0,34
6 IIIII1 IV/B 36 0,33
7 I IV/B 55 0,42

Po3paxyHOK BUTpaTH KJIIHKEPHOI CKJIa/I0BOI 371 ICHIOBAaBCA 3a (POPMYIIOI0

B

B/’

“4)

ne B —Butpata Boau, 110 BU3HAYAETHCS BOAONOTPeOO0I0 1ieMeHTY 3a B/ vur;

B/I1 — BoiotieMeHTHE BiHOIIEHHS, 1110 BU3HAYAETHCS 3a (hopmyioro (3).

Po3paxyHok BUTpaTH KIIHKEPHOI CKJIAaIOBOi JJisi OETOHIB PSJIOBUX CKJIA/IiB BUKOHYBAaBCS
IIUIs BUIIAJKIB, 110 HaBeJEeH] B Ta0auI 3.
Tabmurs 3.

[lepenik Mapok OETOHIB, 110 MPOEKTYIOTHCA 1 BUKOPUCTOBYIOTHCS 3aJIEKHO BiJ] MapKu

LIEMEHTY.
Mapka nemMeHTy Mapxka 6eToHy, 10 TPOEKTYEThCS
500 600 500 400 300 200 100
400 500 400 300 200 100 -
300 400 300 200 100 - -

Jlns ycix nepesiueHuX BUMaAKiB OyJIu po3paxoBaHi BUTPATHU LEMEHTY I BaXKKHX OETOHIB

3 nerkoykinananbHicTio JK4 Ta [14. Ha ocHOBI OoTpuMaHHMX pe3yJabTaTiB OyJ0 po3paxoBaHO

BUTPATy KJIIHKEPHOI CKJIaZIOBOI Ta 3HAYCHHS MOKa3HWKA €KOHOMIi KJIIKepa, KU BU3HAYABCS SIK
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PI3HUIT MK BHTPAaTOI KIIHKEpY y ciaai OeTOHIB HAa OCHOBI IeMEeHTy 0e3 q00aBOK Ta
AQHAJIOTIYHUM TIOKa3HUKOM Yy CKJIaJi OCTOHIB, IO MPOEKTYBAJIKMCS Ha OCHOBI IIEMEHTIB 3
AKTUBHUMH MiHEPAJILHUMH JOOaBKaMHU.

[Toka3HUK €KOHOMIi KJIIHKEpHOI CKJIaJoBOi (pUC. 2) pO3paxoBYBaBCS SK PI3HUI MIX
3HAYEHHSIM BUTpPATH KJITHKEPHOI CKJIaJJ0BOi y CKJIa/i OETOHIB HAa OCHOBI IIeMeHTY 0e3 100aBoK Ta
3HAYEHHSIM BHUTPATH KIIHKEPHOI CKIJIAQMOBOi MJs BIAMOBIAHUX CKJIaliB OETOHIB Ha OCHOBI
IIEMEHTIB 3 AKTUBHOK MiHEpadbHOIO 100aBKOI. Bim’eMHe 3HA4eHHS BKA3aHOTO IOKA3HHMKA
CBITYHUTH MPO T€, IO y CKJIaal OETOHHOI CyMillli HAa OCHOBI IIEMEHTY 3 J100aBKOI BUTpAaTa
KJIIHKEpHOT CKJIAJIOBOI TEPEBUINYE AHAIOTIYHMA TOKAa3HHWK JUIS CKJIaMiB OETOHY Ha OCHOBI
eMeHTy 0e3 100aBKH.

Ha ocHOBI HaBeieHUX pe3yNbTaTiB BUIAHO, 10 MAKCUMAIIbHE 3HAYEHHSI €KOHOMII KIIIHKEpY
JUTSL )KOPCTKUX cyMmitnert (puc. 2a, 206, 2B) XapakTepHO JUIsl CKJIaliB O€TOHY, III0 BUTOTOBJIEHI 3
BUKOpUCTaHHSIM 1ieMeHTy M500, sikuii Bmingye 55 mac. % akTUBHOI MiHepasbHOi 100aBku. [Ipn
IIbOMY €KOHOMisl KJIiHKepy INpH BHTOTOBJEHHiI OeToHy Mapku 600 cxmamae 85 kr/m® Ta
TOCTYNOBO 3MEHIIYEThCS 0 3HAYeHHs 28 Kr/M> 1151 6eToHiB Mapku 100.

31 3MEHIIEHHSIM KUIBKOCTI 100aBKH y CKJIaJi IeMeHTY 10 35 mac. % eKOHOMisl KJIIHKepy
3MEHIIY€EThCA, a JJIS [IEMEHTY, 110 Bkitovae 20 mac. % n06aBku, BUTpaTa KIIHKEpY Ul OCTOHIB
YCiX CKJIaJiB JOPIBHIOE TOMY > TOKA3HHMKY, IO W JyIi OCTOHIB, BHUTOTOBJIEHUX Ha OCHOBI
neMeHTy 6e3 no6aBku. TOOTO B IIbOMY BUIAJIKy €KOHOMisl KJIIHKEpY JOpPIBHIOE HYII0. Y pasi
BUKOPHUCTaHHS ILIEMEHTY 3 J00aBko0 6 Mmac. % BUTpara KIIHKEpY HE3HAYHO IEPEBHIIYE
AQHAJIOTIYHUN TMOKA3HUK AJs OETOHIB, 110 BUTOTOBJIEHI 3 LIEMEHTY 0e3 aKTUBHOI MIHEPaJIbHOI
N00aBKH.

st nmutux OeToHHUX cymimei (puc. 2r, 2a, 2e) MakCUMajbHE 3HAYEHHS E€KOHOMIi
KJIIHKEpY TaKOXX XapaKTepHO JJIs CKJIaJiB OCTOHY, III0 BUTOTOBJIEHI 3 BUKOPUCTAHHAM LIEMEHTY
MS500, sixuit BMitye 55 mac. % akTUBHOT MiHepalbHOT 100aBkH. [Ipu 1IbOMY €KOHOMIS KIIIHKEpY
pH BUIOTOBIEHHI OeToHy Mapku 600 ckmamae 125 kr/M® Ta mOCTYNOBO 3MEHIIYEThCS [0
sHayenHs 42 xr/m> 1y1s 6etonis Mapku 100.

I3 3MEHIIEHHAM KUTBKOCTI JOOABKM Yy CKJIaJi IEMEHTY 110 35 Mac.% eKOHOMisl KIIIHKepy
3MEHIIYEThCS, a JUIsl IEMEHTY, 110 BKiItoyae 20 Mac.% n06aBKu, BUTpaTa KIIHKEpY JUIsl OETOHIB
yCIX CKJIJIB JIOPIBHIOE TOMY  TOKAa3HUKY, IIO W JUisi OETOHIB, BHUIOTOBJIEHUX Ha OCHOBI
neMeHTy 0e3 moOaBku. ToOTO B IIbOMY BHIIQJKy €KOHOMis KIIIHKEpy piBHa HYJ0.Y pasi
BUKOPUCTaHHS LEMEHTY 3 JJ00aBko0 6 Mmac.% BUTpaTa KIIHKEPY HE3HAYHO IEPEBHILYE
AQHAJIOTIYHUN TMMOKA3HWK Ui OETOHIB, III0 BUTOTOBJIEHI 3 IIEMEHTY 0€3 aKTHBHOI MiHEpaJbHOI

00aBKH.
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Puc. 2 — ExoHOMIsS KIIHKEpY, 3aJ€KHO BiJl Mapku O€TOHY, IO NPOEKTYETHCS, s

XKopcTkux 6eToHHMX cymimeit (XK4) npu Bukopucranni nementy M500 (a), M400 (6), M300 ()

Ta JuIst IuTUX O0etoHHuX cymimeid (I14) mpu Bukopucranui nementy M500 (r), M400 (x), M300

(e), 3aiexHO Bia KiuTbKocTi qob6aBku: 6 mac. % (1), 20 mac. % (2), 35 mac. % (3) Ta 55 mac. %

(4).
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Ha puc. 3 nmokazaHa 3aJeHICTh MOKa3HUKA €KOHOMIi KIIIHKEpY sl )KOPCTKUX OCTOHHUX
cymimeit (puc. 3a) Ta Ay AUTHX OETOHHUX cymitmed (puc. 30) Ha OocHOBI eMeHTy Mapok 500,

400 Ta 300, sixuii BKiIro4ae 55 mMac.% akTHUBHOI MiHEpaJIbHOI T00aBKH.
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Puc. 3 — 3HadyeHHs MOKa3HUKA eKOHOMIT KIITHKEPY JJIsl AKOPCTKOi () Ta auToi (0) 6eToHHOT
cyminn Ha ocHOBI mementy mapok 500 (1), 400 (2) ta 300 (3), skuii Bximouae 55 mac. %

AKTUBHOI MiHEpaJIbHOT JTO0ABKH.

BucHoBku

[Ipu BUKOpHCTaHHI IEMEHTY 3 MaKCUMAJIbHOIO KiJIbKICTIO aKTMBHOI MiHEpaJbHOT 100aBKU
(55 mac. %) IS KOPCTKMX OETOHHHX CyMillledi MakcHMaibHOI eKOHOMil KIiHkepy 93 Kr/m?,
BIA€ThCA JIOCATTH TNpH BUKOpHcTaHHI 1emMeHTy M300 y ckmani Gerony mapku 400. Ilpu
BUKOPHCTaHHI eMeHTy M400 MakcuMalbHe 3HaYeHHs eKOHOMil KIHKepy ckiaagae 88 kr/m> y
ckiani 6etonHoi cymimn mapku 500, a y pa3i BAKOPHCTaHHS aHAJIOTIYHOTO 1eMeHTy Mapku 500
MaKCHMaJlbHa eKOHOMis KIIiHKepy 85 KI/M>, 1ocsraeThes MpH peanisalii 6eTOHHOT CyMill MapKu
600.

[Ipu BUKOpHCTaHHI IEMEHTY 3 MaKCUMAJIbHOIO KUJTBKICTIO aKTUBHOI MiHEPaJIbHOT I00aBKU
(55 mac. %) s MMTUX OETOHHHX CyMillell MakcMMaibHOI exoHomii kminkepy 136 kr/m?,
BIA€THCS JOCATTH NpU BUKOpucTaHHi nementy M300 y ckimani 6etonHoi cyminn mapku 400. ¥V
pasi BUKOpHCTaHHs IleMeHTy Mapky 400 MakcuMabHe 3Ha4eHHs eKOHOMil KiiHkepy 129 kr/m>,
nputamaHie 6eToHHii cymimni mapku 500, a y pa3i BUKOPHCTaHHS aHAIOTIYHOTO IIEMEHTY MapKH
500 mMakcuMaibHa eKOHOMis KiiHkepy 125 kr/m°, nocsraeTbes npu peanisaiii 6eTOHHOT cymirmi

Mapku 600.
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Omxe, MakcuManbHa €(DEKTUBHICTH BUKOPUCTAHHS KIIHKEPY JJIs1 BUPOOHHUIITBA OETOHHHUX
CyMIIIeH MAOCATaeTbcs y Takid BIANOBIAHOCTI: NPU BUPOOHHUITBI NEBHOI Mapku OETOHY 3
BUKOPUCTAHHSM IIEMEHTY MapKd Ha COTHIO HIDKYOI 3a MapKy BIAMOBIZHOTO OETOHY 1
MaKCHUMaJIbHOI KUIBKOCTI aKTUBHOI MiHepasibHOi 1o0aBku (55 mac. %). Ilpu npomy uuM BuIia
Mapka OeTOHY, TUM OiIbIlIe 3HAYCHHSI IOKa3HUKA CKOHOMIT KIITHKEPY.

VY pa3i BUKOpUCTaHHS i BHPOOHUITBA OETOHY LEeMeHTy 3 6 mac. % aKTUBHOI
MiHEpaJbHOI JOOABKH BUTpAaTa KIIHKEPY MEPEBUILYE aHAJTOTIYHUI MOKA3HUK I OETOHIB, IO
BUTOTOBJICHI 3 IIEMEHTY 0€3 aKTHBHOI MiHEpaJbHOI J00aBKH, TOOTO CIOCTEPIraeThCs aeska
nepeBuTpaTa KJiHKepy. Butpara kiiHKepHOI CKJIaJ0BOi ITPU BUKOpPHCTaHHI LieMeHTy 3 20 mac. %
AaKTUBHOI MiHepaabHOi M00aBKM y OETOHAaX pI3HUX MApOK TaKa K, K 1 NP BUKOPUCTAHHI

0e3710JaTKOBUX LIEMEHTIB, TOOTO €KOHOMIsl KJIIHKEPY BiJICYTHSI.
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