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BUTPATA KJIHKEPHOI CKJAJIOBOI Y MNOPTJIAHJAIIEMEHTAX 3 AKTUBHUMMU
MIHEPAJIbHUMU TOBABKAMUA

Bcmanoeneno ennus axmuHux MiHepanvHux 000a80K HA 6000nompedy YeMeHMmHO20
micma. Po3paxyHkosum memooom usHA4eHo Sumpamu yemeHmy ma KiiHKepHOI CKAad08oi y
CKNA0T YyeMeHmy 3 aKMUGHUMU MIHEPATbHUMU 000ABKAMU 8 3ANIeAHCHOCTI 810 MAPKU YeMeHmy ma

Oemomy Ha 11020 OCHOSI.

Yemanoeneno  enusimue  axkmuemwix MUHEPATIbHbLX 000a6ox  Ha 6000n0mpe6H0cmb
UemMeHnHoco mecma. Pacuemnvim memooom onpec)ejzeH pacxod yemeHmma u KJZUHKQDHOI:Z
COCI’I’la6JZ}ZlOM4€uv 6 cocmaee yemenma ¢ AaKmueHbIMU MUHEPATbHBIMU 0obaskamu 6 3a6UCUMOCIU

om mapKu yemenma u bemoHna Ha e20 ocHose.

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  €HEePrOEMHOCTI Ta  MaTepiaJlOEMHOCTI  HALIOHAJIBHOTO  MPOIAYKTY €
NEPUIOYEPrOBOI0  3aJ1a4€l0  PO3BUTKY IPOMHUCIOBOrO KOMIUIEKCY YKpaiHu. VY ramysi
OyniBeIbHOrO BUPOOHUIITBA I 3ajJadya MO)Ke OYTH BHpIIIEHA NUISXOM 3MEHIICHHS BUTpAT
OCHOBHOT'O MIiHEPAIbHOTO B'SDKYYOTO — MOPTIAHALIEMEHTY, 3arajbHa €HEPrO€MHICTh SKOTO
nopiBaoe 7500 M/[x Ha TOHHY, Ta 3a paxyHOK 3aJy4eHHS 10 CKJIaay MOPTIAHIIEMEHTY
aKTUBHUX MiHEpaNbHUX 100aBOK. OJHUM 3 OCHOBHHX HAmNpsIMiB CKOPOYEHHS €HEPrOo€MHOCTI
OyIiBEILHOTO BUPOOHUIITBA, KM BIAMOBIAAE€ ICHYIOUUM CBITOBHM TCHJCHIIISIM, € 3MEHIICHHS
KUTBKOCTI KJIIHKEpHOI 0a3u y ckiani OyniBeTbHUX BHPOOIB IIISXOM BBEICHHS 10 IIEMEHTIB
3araJibHOOYIIBEJIbHOTO MPU3HAYEHHSI AKTHMBHUX MIHEPAJIbHUX KOMIIOHEHTIB, IO 3HAMWIILIO
BiZIoOpa’keHHs y Ail0YnX B YKpaiHi HOpMaTUBHUX JOKyMeHTax [1].

3rigHo 3 pobotoro [1], mepenbayaeTbcsi MOMKIMBICTD BHKOPUCTAHHS DSy AKTUBHHX
MiHepanbHUX 100aBOK, SIKI MOYKHA BUKOPUCTOBYBATH IIPU BUPOOHMIITBI LIEMEHTY. AJjie B YKpaiHi

3 HUX B HAasIBHOCTI € TIJIBKH 30JIM-BHHOCY 1 IynojJaHu NprupoaHOIro IMMOXOIXKECHHA (TpeHeJ’I,OHOKa,



TexHoAoruun KEPAMMUKA: HayKa U XU3Hb

miaTomiT). Y TBEpIiI0OUOMY IIEMEHTI BOHHM 3/aTHI TPOSBIATH MYIOJAHOBY AaKTHUBHICTh —
3B’3yBaTH BalmHO B HU3bKOOCHOBHI TiIPOCHIIIKATH MPH TBEPAHEHHI Y HOPMAJIbHUX YMOBaX.
Hapsny 3 1uMm, OCKIJIBKM JUCHEPCHICTh J0OABKU CIIBPO3MIpHA 3 PO3MipamMH 3€peH LIEMEHTY,
BOJIONOTpeOa B SKYUOTO 3pOCTa€E 31 301IbIIEHHSIM KITBKOCTI BBEIEHOI T0OABKH, 110, BiJIIOBITHO
JI0 3aKOHY BOJIOIIEMEHTHOTO BiTHOILICHHS [2, 3, 4], BIUTMBA€ Ha KiHIEBY MII[HICTh KOMIIO3HILIIH.

MeTo10 gociiizkeHb Oyl0 BCTaHOBJICHHS BHTPATH KIIIHKEPHOI CKJIQZOBOI B 3aJIC)KHOCTI
BIJl JIETKOYKJIQJadbHOCTI OETOHHMX CyMmilIed Ta Mapkud OETOHy, HI0 MPOEKTYEThCS, IPH
BUKOPUCTaHHI y KOCTI B’SDKY4Or0 LIEMEHTIB 3 AKTUBHUMHU MIHEpAJIbHUMU J100aBKAMHU.

3a pe3yabTaTaMu A0CTizKeHHs 0yJI0 BA3HAYEHO BIUIMB aKTHBHUX MIHEPAIBHHUX J00ABOK
Ha BOJONOTpeOy IIEMEHTHOTO TiCTa Ta PO3PAaXyHKOBUMH METOJAaMHU BCTaHOBIIEHO BHUTPATy
IIEMEHTy Ta BHUTpaTy KIIHKEPHOI CKJIAZOBOi B 3aJeKHOCTI Big Mapku OeToHy 3a
JIETKOYKJIAAaIbHICTIO, aKTUBHICTIO IIEMEHTY Ta MapKH OE€TOHY, IO MPOEKTYETHCS Y MOPIBHSAHHI 3
LEMEHTOM 0€e3 100aBOK.

Jlns BU3HAUEHHS BIUIMBY SIKICHOTO Ta KUIBKICHOTO CKJIAJQy MOPTIAHILEMEHTY Ha HOro
PEOJIOTIYHI XapaKTePUCTHKU OyJIM BUTOTOBJICHI KOMIO3MIII Ha OCHOBI memeHnty tumy [1L[-I 3
nmobaBkamu 3onu-BuHOCY Jlammkincekoi TEC Ta Tpemeny KOHOIUISIHCHKOTO —poIOBHIIA

(KipoBorpancbkoi 06macti), CKJIaau SKUX HaBeaeH1 y Tabnumi 1.

Tabmus 1.
CkJ1aiy KOMIO3MLIHN, 110 JOCTIIKYBAIHNCh
No cknany K;;ZIK(?/E’ Bun nob6aBku 10 651;,):(:,(11\042::. o Tun uemeHTy
1 100 - 0 I 1
2 94 Tpemnen 6 T II-11T
3 80 Tpernen 20 IIIT I1-11
4 94 30J1a-BUHOCY 6 117 11-3
5 80 30J1a-BHHOCY 20 1 11-3
6 79 Tperen +30J1a-BUHOCY 21 TTIIT TV/A
7 65 Tpenen +30J1a-BUHOCY 35 TTIHIT TV/A
8 64 Tpenel +30J1a-BUHOCY 36 ML IV/B
9 45 Tpenes +30J1a-BUHOCY 55 ML IV/b

PesynbpTaTu mociiKeHHs 3aJI€KHOCTI BOJIONOTPEOH [IEMEHTY 3 aKTUBHUMH MiHEpaJIbHUMHU
nobaBkamu, sika BU3Hauanacs 3a B/L] Ticra HopManbHOI I'yCTHHM, HaBe/IEH1 Ha puc. 1.

[Ipu Bu3HAUEHH] BIUTUBY BUY Ta KUIBKOCTI aKTUBHOI MiHEpaJbHOI T0OABKM Ha PEOJIOTIYHI
XapaKTEPUCTUKU TICTAa HOPMalbHOI TYCTMHH (pucC. 1) BCTaHOBJIECHO, IO 31 30UTBIICHHIM
KUIBKOCTI I00AaBKHM y CKJIafl mopTiaaHaneMenty 3 nodaskoro nmynosnanu (1L II-IT), Bomonorpeda
TICTa HOPMAaJIbHOI T'YCTUHH 30UIBIIY€ETHCS, IO CYHPOBOKY€EThCs 30iabmeHHAM B/L{tur 3 0,26
(mpum kimpkocTi gobaBku Tpeneny 6 mac. %) no 0,30 (mpu kinbkocTi 106aBku Tpemneny 20 mac.
%). AHanoriuHo, mpu 301LIbIIEHH] KITBKOCTI JOOABKH y CKJali MOPTIAHAIEMEHTY 3 100aBKOIO
s3omu-uHOocy ([T 1II-3), BomomoTpebGa TicTa HOPMAambHOI TYCTHMHHM 3OUIBIIYETHCS Ta

CyNpoBOKYeThCs 301nbmeHHsIM B/Litur 3 0,26 (1pu KuIbKOCTI 100aBKH 301H-BUHOCY 6 Mac. %)
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10 0,28 (mpu kuIbKoCTI Jo6aBKH 30au-BUHOCY 20 Mac. %).
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Puc.1 — 3anexsnicte B/L] TicTa HOpManbHOI T'YCTUHH BiJl KIIBKOCTI aKTUBHOI MiHEpaJIbHOI

N00aBKH y CKJIa I MOPTIAHIIIEMEHTY.

[Tpu 30imbIIeHH] KUTBKOCTI KOMOIHOBAaHOI JH00aBKU (Tpemeiry Ta 30JM-BUHOCY) Y CKIIaIi
nynosnanoBoro uementy (I IV/A), BogonoTpeba TicTa HOpMaabHOI TYCTHUHH 30UIbIIYETHCS
Ta CynpoBomKyeThes 30unbmeHHsIM B/Ltur 3 0,30 (mpu kxinekocti 1o6aBku 21 mac. %) no 0,34
(mpu KinbKocTi 106aBku 35 Mac. %). AHaIOTI4HO, NMpH 30UIBIIEHH! KIIBKOCTI KOMOIHOBAaHOT
no0aBkH (Tpereny Ta 30JH-BHHOCY) y ckiaai mynonanHoBoro mementy (I IV/b),
BOJIONOTPeOa TicTa HOPMAJIBHOI TYCTHHH 30UTBIIYETHCS Ta CYHMPOBOIKYETHCS 30UIbIICHHSIM
B/Irur 3 0,33 (npu kinbkocTi 106aBku 36 mac. %) 1o 0,42 (npu kinbkocTi 1o0aBku 55 mac. %).

V3arajapHIOIOYM pe3yabTaTH, 10 OTPUMaHi MpH BU3HAYEHHI BOAONOTPEOH IEMEHTHOTO
TICTa, MOXIUBO 3pOOMTH BHUCHOBOK, IO BBEICHHS [0 CKJIAAy [OPTIAHIIEMEHTIB
3arajgbHOOY/IBEIBLHOTO MPU3HAYEHHS aKTUBHUX MIHEPAJbHUX JA00aBOK 30UIbIIYE BOAONOTPEOH
IIEMEHTY, 1110 CYIPOBOKYETHCS MMiIBULIICHHIM 3HaueHHs B/l thr.

Po3paxyHOk BUTpaTH IEMEHTY Ta KJIIHKEPHOI CKJIAZOBOI y BaXKKOMY O€TOHI BUKOHYBABCS
BIJIMOBIAHO JI0 3araJbHONPHUUHATOI METOIWKH JUIsi OETOHIB pSNOBUX ckiamiB [2, 3, 4], mo

BiJINIOBiIa€ yMOBI

R, <24R,, (1

ne Rs — Mapka OeTOHY, 110 TPOEKTYETHCS;
R, — aKTUBHICTb IIEMEHTY;
A — KoedilieHT, IKUI XapaKTepu3ye IKiCTh 3anoBHIOBaviB (4 = 0,6).

VY 11poMy BUIAIKy MIIIHICTh OETOHY PO3PaXOBYETHCS 3a (OPMYJIIOHO

R,=AR, (% - o,sj . )

26 3Ha4YCHHS BOJIOIIEMEHTHOT'O BIIHOIICHHS BU3HAYAETHCS 32 POPMYIIO0
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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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PI3HUIIT MK BHUTPAaTOIO KIIHKEpY Yy ciaji OeTOHIB HAa OCHOBI IeMEeHTy 0e3 q00aBOK Ta
AQHAJIOTIYHUM TIOKa3HUKOM Yy CKJIaJi OCTOHIB, IO MPOEKTYBAJIMCS Ha OCHOBI IEMEHTIB 3
AKTUBHUMH MiHEpAJILHUMH JOOaBKaMHU.

[Toka3HUK €KOHOMIi KJIIHKEpHOI CKJIagoBOi (pUC. 2) pO3paxoBYBaBCS SK PI3HUI MK
3HAYCHHSIM BUTPATH KIITHKEPHOT CKJIaI0BOI y CKJIaji OETOHIB Ha OCHOBI IIEMEHTY 0e3 J00aBOK Ta
3HAQUEHHSAM BUTPATU KIIHKEPHOI CKJIAIOBOI i BIAMOBIAHUX CKJIAIiB OETOHIB Ha OCHOBI
IIEMEHTIB 3 aKTUBHOK MiHEpaabHOIO 100aBKOr. Bin’eMHe 3HA4YeHHs BKA3aHOTO IOKA3HHUKA
CBITYUTH MPO TE, L0 y CKJIaal OETOHHOI CyMillli Ha OCHOBI IIEMEHTY 3 J00aBKOI BHUTpaTa
KJIIHKEPHOT CKJIAJIOBOI TEPEBHINYE aHAJIOTIYHMHA IMOKAa3HHWK ]IS CKJIAJiB OCTOHY Ha OCHOBI
eMeHTy 0e3 700aBKH.

Ha ocHOBI HaBeieHMX pe3yNbTaTiB BUIHO, 1110 MAKCUMAJIbHE 3HAUYCHHS €KOHOMIT KITIHKEPY
JUTSL )KOPCTKUX cyMmimneit (puc. 2a, 20, 2B) XxapakTepHO JUIsl CKJIalliB O€TOHY, III0 BUTOTOBJIEHI 3
BUKOpUCTaHHSM 1ieMeHTy M500, sikuii Bmimtye 55 mac. % akTuBHOI MiHepaibHOI 100aBku. [1pu
IIbOMY €KOHOMis KJIiHKepy INpH BHIOTOBJEHHI OeToHy Mapku 600 cxmamae 85 kr/m® Ta
TIOCTYNOBO 3MEHIIYETHCA 0 3HAYeHHs 28 Kr/M> 111 6eToHiB Mapku 100.

31 3MEHILEHHIM KUTBKOCTI 100aBKH y CKJIaJi IIeMeHTy 70 35 mac. % eKOHOMisl KJIIHKepy
3MEHIIYETHCS, a U IIEMEHTY, 110 BKitoyae 20 mac. % 100aBKH, BUTpaTa KIIHKEpY JUIsi OCTOHIB
yCiX CKJIaliB JOPIBHIOE TOMY > TOKa3HHKY, IIO ¥ 1isi OETOHIB, BUI'OTOBIIEHMX HAa OCHOBI
1eMeHTy 0e3 nobaBku. ToOTO B IbOMY BHITAJKy €KOHOMisl KJIIHKEpY JOPIBHIOE HYIIO. Y pasi
BUKOPHUCTaHHS ILIEMEHTY 3 J00aBKOo0 6 Mac. % BuUTpaTa KIIHKEpY HE3HAYHO MEPEBUIIYE
AQHAJIOTIYHHUI TMOKA3HUK Jisi OCTOHIB, IO BHTOTOBJICHI 3 IIEMEHTY 0€3 aKTUBHOI MiHEpaJbHOI
I00aBKH.

Hns nutux OGeToHHUX cymimei (puc. 2r, 2x, 2e) MakCUMajbHE 3HAUYEHHS EKOHOMIi
KIIIHKEPY TAaKOXX XapaKTEPHO VIS CKJIaliB OCTOHY, IO BUTOTOBJICHI 3 BUKOPUCTAHHSIM LIEMEHTY
MS500, sikuii Bmimye 55 mac. % akTUBHOI MiHepalibHOT J00aBKH. [Ipu 1IbOMY €KOHOMIS KIIIHKEpY
IpY BUIOTOBIEHHI OeToHy Mapku 600 ckmamae 125 kr/M® Ta moCTymoBO 3MEHIIYEThCS [0
3HaueHHs 42 xr/m> 115 6etoniB Mapku 100.

I3 3MEHIIeHHAM KITBKOCTI JOOABKM Yy CKJali HEMEHTY 10 35 Mac.% eKOHOMisl KIIIHKepy
3MEHIIYEThCA, a U IEMEHTY, 1110 BKiIrovae 20 mac.% no0aBku, BUTpaTa KIiHKEpY AJis OETOHIB
yCIX CKJIaJIB JTOPIBHIOE TOMY K TOKa3HUKY, IO W Juisi OETOHIB, BUTOTOBJIEHMX HAa OCHOBI
neMeHTy 0e3 moOaBku. ToOTO B 1IbOMY BHIIQJKy €KOHOMIs KIIIHKEpy piBHa HYyJ0.Y pasi
BUKOPUCTaHHS LEMEHTY 3 J00aBko0 6 Mmac.% BUTpaTa KIIHKEPY HE3HA4YHO IIEePEBHILYE
AQHAJIOTIYHUIA TOKAa3HUK JUIsi OCTOHIB, 10 BUTOTOBJIEHI 3 IIEMEHTY 0€3 aKTHBHOI MiHEpaJIbHOI

I00aBKH.
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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).

29



KEPAMMKA: HayKa U XU3Hb TexHoAOruu

30

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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