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Mpamop MUKPOMOOTbIV  SBSIETCA OfHUM U3  CaMbiX
pacnpocTpaHeHHbIX KaPOOHATHBIX HANONHUTENEN, UCTIOSb3YEMbIX
B MUPOBOM MPOMBILLITIEHHOM NPOU3BOACTBE NAaCTUHECKMX MACC,
NlaKoKpacoyHblX Marepuasnos, Oymaru, cTekna, Cyxux
CTPOUTESIbHBIX CMECEN, KePaMUKY, PESUHOTEXHUYECKUX 3LeSmi
W MeTanypru4eckoi npogykymn. B fgaHHou ctatbe paccmatpu-
BAlOTCS OCHOBHbIE XapaKTEPUCTUKN MPamMopa MUKPOMOSIOTOro 1

Lonomir-marHeant

Marble milled is one of the most common carbonate
fillers used in the world industrial production of plastics,
paint and varnish materials, paper, glass, dry building
mixtures, ceramics, rubber products and metallurgical
products. This article examines the main characteristics of
ground marble and the features of the market of this product
in Ukraine.

OCOBEHHOCTH pbIHKA 3TOro npodykta B YkpauHe.

apMmyp MiKpOMeneHuit € OoHUM i3

MPUPOZHMX KapBOHATHMX Hamo-
BHioBa4yiB (GCC - ground calcium
carbonate, CaCQ,), wWo B ycbomy CBITi
LUMPOKO BMKOPWCTOBYIOTb Y BUPOBHWLTBI
nakocpapbosux matepiania (JIOM), rymo-
TEXHIYHWX i NacTMacoBux BUPOGIB, nane-
py, ckna, cyxux OygiBenbHUX CyMiLlen,
Kepamiku, niHoneymy ToLLoO.

Okpim mapmypy, ik kapboHaTHi Hano-
BHIOBaYi BMKOPWCTOBYIOTb BarHsK, [ONO-
MIT | Kpengy, siki BBOOATHCA B KOMMO3M-
UinHI cymiwi gns ix 3pewwesneHHs abo
HafjaHHA M NEeBHWMX ekcnnyaTtauiiHux
BNACTUBOCTEN.

Kpeiga € cnabo3LemMeHToBaHOI oca-
[OBOIO TPCLKOK MOPOJOI0 KapbOHATHOro
cKnagy, o Mae 6ioreHHe NOXOOXKEHHS.

BanHsik — Le 6inbL yLinbHeHa, [K no-
PIBHATM 3 Kpeiaot, ocafosa ripcbka no-
poga, wo mictte fo 95 % CaCO,. [o
CKNagy BanHsKy TakoX BXOAATb AONOMIT
CaMg (CO,), , FeCO4 i MnCO, (meHLue
1 %), HekapbOHaTHI JOMILLKM — FWMHMUCTI
anoMocunikaty i MiHepanu KpemHesemy
(oman, xanuenoH, Keapl), B HEBESMKMUX
KINbKOCTSX OKCWAMW, TiOpoKCUaM Ta Cynb-
dign Fe, Cag (PO,),, CaSO,, opraHiuHa
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peyoBuHa. TOMy BanHAKW € HanbinbLu
«326pYOHEHOI0 CUPOBUHOIO».

Mapmyp — meTamopdidHa ripcbka no-
pofa 3 ABHOKpUCTaNi4HOK 6YO0BOIO, fka
€ MPOJYKTOM MPUPOAHOI NepekpucTanisa-
uii kpenaw, sanHsky (CaCOj,) uu nonomi-
Ty (CaMg(CO,),) mig BNAMBOM BUCOKMX
TUCKY | TeMnepaTtypu. BukopucTtoByBaHi B
NPOMMCOBOCTI HAMNOBHIOBAYi Ha OCHOBI
MapMypy XapakTepuayloTbCs OyXe BUCO-
KOKO 6iNnn3HOI. [1nsi OTPUMAaHHS! BUCOKO-
OMCNEPCHOrO HanoBHIOBa4Ya Mapmyp nig-
[atoTb MIKpOHi3aLii (noapibHeHHto i pos-
MESTIOBaHHIO).

CborogHi y BMPOGHMLTBI 3aCTOCOBY-
t0Tb [Bi OCHOBHI (popMK KapboHaTy Karlb-
Lito, AKi iIeHTWYHI 3a CBOIM XiMi4YHUM
CKnajom, ane BiAMiHHIi 3a cnoco6om
oTpuMaHHa — npupogHuii (GCC) i wTyy-
HWA (xiMivHo ocamxenuin — PCC).

3arafniom TOHKOAWCNEPCHWIA KapboHaT-
HWA HaNOBHIOBAY MOXHA OTPUMATM TaKm-
MU crocobamu:

- BUOOBYBaAHHSA KOPUCHUX KOMafWH Ha
kap'epax kperign (GCC-kpeiiga), mapmy-
py uu BanHaky (GCC-Mmikpokanbuut) 3
nopanbLUMM NOApPIGHEHHAM, OHMLLEHHAM i
MOXIMBOIO rigpochobisaLieto;
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- LUTYYHE OTPUMAHHS LLNIIXOM XiMi4HO-
ro ocagxeHHs (Precipitated Calcium
Carbonate — PCC). Kutalicbka koMnaHis
«ShengdaTech Inc» pospo6una cnoci6
OTPUMaHHA 3 BamnHAKY HaHOOCAKEHOrO
kapboraty kanbuito (NPCC), skuin Buko-
PUCTOBYIOTL Y NepepodLi NonieTUneHy.

Otxe, GCC - ue npupogHuin Kap6o-
HaT kanbuito, a PCC i NPCC — cuHteTny-
Hi NPOAYKTW.

Cepep, kap6oHaris kanbujio GCC MatoTb
HaMLLMpLLe 3acToCyBaHHs (Mpsime abo ono-
CepenKoBaHe) MPakTUYHO B YCiX ranys3sx.

3actocysanHs PCC, 3a BigomocTamm
Calcium Carbonate Association, MeHL
LUMPOKE, HiXX BUKOPUCTAHHA MPUPOLHUX
Kapb6oHaTiB, OfHaK 3aBOAKM 3POCTaHHIO
siKicHux nokasHukis (BmicTy CaCOg, no-
KasHuka 6inu3HW, NiABULLIEHHA aucnepc-
HOCTi) 0COBNMBO MPOTArOM OCTaHHIX ge-
CATU POKIB MOro YacTka y CBITOBOMY CMoO-
XWBaHHI MOCTINHO 36inbLyeTbes. Han-
6inbLmin npupict PCC cnoctepiraetsbes y
BUPOOHWLTBI Manepy, a Takox nnactmac
i FYMOTEXHIYHUX BUPOOGIB.

Mapmyp MIKpOMeneHuin BUroTOBNAETLCA
LUNAXOM MOAPIOGHEHHS | TOHKOTO PO3MESTHo-
BaHHsi npupopHoro Mapmypy (CaCO,) 3 no-
JanblUMM pOo3MOgineHHsM 3a dhpakuismu.
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[0na UbOro BUMKOPUCTOBYIOTb CTPYMUWHHE,
MeXaHidHe i ynbTpa3BykoBe NOAPIGHEHHS.
CTyniHb NogpibHeHHs € BaXIMBUM MOKa3-
HWKOM, LLO BMIYBAE Ha HaNpsMM BUKOPUC-
TaHHS B Pi3HWX ranyssax npoMUCNOBOCTI.

Poamip nogpibHEHNX 4YaCcTMHOK MOXe
CUMbHO BIAPI3HATUCA 3a CBOIM rpaHyno-
METPUYHWUM CKNafoM i CTaHOBUTW Bif [o-
niB MikpomeTpa (MKM) A0 KifbKoX MiniMe-
TpiB. Y NpPOMUCNIOBOCTI MIKPOMENEHUMM
BBaXXANOTbCA OMCNEepCHi Matepianu 3 pos-
MipoM YacTUHOK MeHLLe 300 Mkm (0,3 Mm),
MeNeHMMM — 3 PO3MIPOM (PpaKLiiid YacToK
po 500 mkm (0,5 mm) i nogpibHEHUMM —
noHag 500 MkM. Kap6oHaTHi mpogykTty
(MapMypOBi NOPOLLIKW, Myfpu Ta iHLLi cuny-
4i ToBapu) 3 po3Mipom 3epeH 4o 300 MKM
Ha3VBaOTb MIKPOKasbLIMTOM.

SlkicHi xapakTepucTKu
mapmypy MiKpomeneHoro

OpHa 3 6a30BMX XapakTepPUCTUK SKOC-
Ti, Ika BU3HA4ae cdhepy 3acTOCyBaHHA
TOHKOZMCNEPCHOrO NPOAYKTY, € rpaHyno-
METpif — Habip YMCNOBMX napameTpis, a
TakoX rpadiyHi ricrorpamu posnoginy
4aCTUHOK. OCHOBHMI MOKA3HWK B rpaHy-
NOMETPIT — Lie CEPEeaHin po3mip 4acTUHOK
(d50) OCHOBHOI YacTKu HanoBHOBava.
BaxnvMBum napameTpoM TakoX € BEepXHst
Mexa poamipy YacTuHok (d90, d97, d98),
LLIO CTAHOBUTb TaK 3BaHWUN «XBICT» — PO3-
Mip YaCTMHOK, LLO MepeBuLLyIOTb cepef-
Hil. FKLLO Lei napaMeTp 3Ha4YHO NepeBu-
LLye cepefHii po3Mip, CUMpPOBMHA Mpak-
TWYHO He MpupatHa LN BUKOPUCTaHHS,
TOMY LLO HaBiTb HEBESUKUA BMICT Benu-
KMX MO BifHOLLUEHHIO [0 OCHOBHOI Macw
YaCTUHOK NPU3BOLAWTL A0 NOTIPLLEHHS MO-
Ka3HWKIB AKOCTi NpogyKuii i 3Hocy ycrtaT-
KyBaHHS. HWXHSA Mexa po3mipy YyacTUHOK
He € 0OO0B'I3KOBUM MOKA3HMKOM, i TOMY
6arato BMPOOHWKIB Or0 He BKasytoTb.
Ona xapakTepucTvk KapOGOHaTHWX Hamno-
BHIOBAYIB i3 CepedHiM PO3MIPOM HaCTUHOK
Buwle 100 MKM 4acTO BUKOPUCTOBYHOTb
napameTp «3auLLIOK Ha CuTi», L0 Xapak-
Tepu3ye MPOLEHTHWUA BMICT YaCTWHOK 3a-
[aHoro posmMipy, ki 3anuwmnucs nicns
MPOCitOBAHHA Ha CWTI.

3anexHo Big 06nacTi 3acToCyBaHHs
BESIVKE 3HAYEHHS Mae Taka xapakTepuc-
TWKa, K 6iNM3Ha — KiNbKIiCTb CBITNOBWX
MPOMEHIB Y BifICOTKaX, BiOUTUX Bif peyo-
BUHW. Tak, Hampuknag, y MnacTUKoBIN
MPOMWCIOBOCTI L napameTp € pyxe
BaX/MBUM Y BUPOBHWLTBI 6iNOro BIKOHHO-
ro NPointo i MEHL BaXNWBKUM Yy BUPOO-
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HWLTBI KOMbOPOBOi BaroHkM abo namiHo-
BaHMX NiABikOHb. Binu3Ha Hamnuactiwe
3anexXuTb Bif XiMiYHOI YUCTOTM camoro
mapmypy. Hawbinblwot 6inu3Hol (8o
99,8-99,9 %) cepen npupogHUX kapboHa-
TiB BUOINSETbCA 6€36apBHUIA | NPO30PUN
icnaHACbKUIA LUNAT. SHUXEHHs GiNn3Hu
MoB'A3aHe B OCHOBHOMY 3 HasIBHICTIO
OKCMAIB 3ani3a, L0 MPOHWKAKTL 3 FPYyH-
TOBMMM i Nif3EMHMMKM BOLAMM NO TPiLL-
Hax MiX 6nokamu i Kpuctanamu Kanbuu-
Ty. 9K npasuno, 6inuM3Ha Mapmypy 3Ha-
xogutbes B Mexax 94-96 %, pigwe -
98 %. [ns nopiBHAHHS, 6inu3Ha Kpenau
3a3Bu4an He Ginblue 84-86 %. Mapmyp 3
MOCYLLAMBUX PaMOHIB i 3a YMOBM rMM60-
KOro 3ansraHHs xapakTepusyeTbcs Hau-
BULLIOIO GiNu3HOI0.

Taki SIKICHI xapaKTepUCTUKL MapMypy
MIKPOMEIIEHOr0, Sk BOMOriCTb, Aucneprosa-
HICTb, FirPOCKONIYHICTb, TBEPAICTL € MOo-
Pi3HOMY BaXIMBUMM Y BUPOOHWLTBI 3aN1eX-
HO Bif TNy NPOJYKLIi, ika BUMYCKAETLCA.

3aBOfAKM CBOIM (Di3MKO-XIMIYHUM Xa-
pakTePUCTMKAM Mapmyp MiIKpOMENEHMN
6inbLl NO3UTUBHO BUTINAETHCA HU3KOKO
IKICHWX BNAaCcTUBOCTEN MOPIBHAHO 3 iHLLUK-
MU pisHOBMOAMM KapboHartiB, a came:

- MiABULLEHWIA BMICT KanbuuTy (6inbLue
99,5 %);

- MiABULLEHA MILIHICTb 3€pEH;

- HU3bKi NOPUCTICTb | BOROMOMIMHAHHS;

- HU3bKWiA BMICT 3a6PYLHIOKUNX BKITHO-
YeHb (OKCMAiB 3ari3a, MapraHui, TUTaHy,
kobarnbTy) i, IK HACNiBOK, BUCOKMIA MOKa3-
HUK 6inn3Hmn (94-98 %);

- HM3bka MacnoemHicTb (18-21r/ 100 r
MIKpOMENEHOro Mapmypy);

- HM3bKa XiMiYHa aKTUBHICTb;

- HU3bKUIA BMICT BOAOPO34MHHMX COme
(MeHLLe 100 Mr/n y nepepaxyHky Ha Ca®*);

- BMUCOKA PO3YUHHICTb Y MiHEpasbHUX
Kucnorax;

- BWCOKi NPOMEHEe3aNloMIEHHs i CTin-
KiCTb 0 yNbTPadiioneToBoro BUMPOMIHIO-
BaHHsI.

Lli BnacTmBoCTi [O3BONSAIOTH MPaKTWY-
HO 6e3 0OMEeXeHb BUKOPUCTOBYBATM Map-
MYp MIKpOMeneHui B ycix ccepax Tpagu-
LiiHOrO 3aCTOCYBaHHS iHLIMX Pi3HOBMAIB
KapboHATHUX HaMOBHIOBAYIB.

BractusicTio, L0 3aTpygHsE 3acTocy-
BaHHA MIKPOKapOOHATHWUX HarnoBHIOBaYIB,
i 30KpemMa Kpeihaw, € 3paTHiCTb arpery-
BaHHs 32 HE3HAYHOrO 3BOJIOXEHHS Yepe3
BENWKY «3B’A3aHICTb» YacTUHOK. Lle npm-
3BOAWTb O 3@BUCAHHS | 3MEXYBaHHS 10-
ro B OGyHKepax, YCKNagHIOE TPaHCMopTy-
BaHHS | BMKOPUCTAHHA. [N YCYHEHHS
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MIHEPAJIbHA CNPOBUHA

LbOro Kpemgy noBepXHEBO 06po6NAI0Tb
— Tigpoo6isytoTh, WO NonArae B HaHe-
CEHHi Ha MOBEepXHIo i YaCTMHOK MOBepX-
HEBO-aKTUBHMX PEYOBWH, AIKi HafJalThb
BNACTMBOCTI He 3MO4yBaTWUCA BOAOH |
3YMOBJIIOOT AO6PY CUMYYICT.

BukopuctaHHs
Mapmypy MikpomesieHoro

Jlakn i cpapbu

MapMmyp MIiKpOMeneHuin BUKOPUCTOBY-
0Tb NS 3aMiHW JOpOroi CMonu i nonime-
piB, @ TaKOX [AN1S MOMIMLUEHHS KOMbopy,
KOpeKLji 6nm1cKy i KonipHux BigTiHKIB. Jo-
3BOSIIE NONINWMTW AKICTb | 3HU3UTW LiHY
npogykTy. Baxnueumu TyT € 6inn3Ha i
rigpocobHa 0b6pobka. Poamip 3actocosy-
BaHoi dopakuiji 2—10 MKMm.

MonimepHa npomucoBiCTb

BukopucTaHHs Mapmypy Mikpomene-
HOro Y BMPOGHULTBI MmnactMacu, noniec-
Tepy, TepMOPEaKTUBHUX MNIACTWKIB, noni-
onedinis Ta iHwoi MNBX npogykuii f1o3Bo-
NSiE 3HM3UTW BapTICTb | HAZaTU BaXNMBI
ONa NPOLYKTY AKOCTi — CBITNOCTINKICTb,
TBEpHiCTb, 30iMbLUEHHA €eneKkTpoonopy.
Baxnmeum € cTyniHb 6inu3Hu ans Ginux i
KONbOpoBMX BMPOGIB. Po3mip 3acTocosy-
BaHoi pakuii 1-10 mkm (gna MBX -
1-5 MKm).

Manip

Mapmyp MikpomeneHuin [o3Bonse no-
NNWUTK AKIiCTb | 36inblUMTK BiNn3HY, a
TaKOX CKOPOTUTU BUPOGHMYI BUTpaTH, 3a-
MIHMBLLM CKMOBOSOKHO i NirMeHTU. Takox
BMKOPWCTOBYIOTb SIK PO3KMCIIIOBAY AJ1s
OTPUMaHHS HEOOXIAHOrO KMUCMOTHOrO No-
KasHuka. Mikpomapmyp 3acTOCOBYHOTb B
OCHOBHOMY [Ansi BUPOOHMLTBA KperpoBa-
HOro nanepy, OYiCHOro nanepy, KapToHy.
Poamip 3acTocoByBaHoi dhpakLii 1-5 MKM.

lyma

Mapmyp MikpomeneHwit y BUPOOGHULITBI
rymMu [03BONSE NONINWMTK ii 3HOCOCTIN-
KicTb | NigBULLMTM 3AATHICTb OO enactuy-
HOCTi B PI3HMX TeMnepaTypHUX ymoBax, a
TaKOX CNyrye o eKOHOMIi Opororo Ka-
yuyKy Ta iHWKX KOMMNOHeHTIB. Mikpomap-
MYp € He3aMiHHWUM iHIPedieHTOM Yy BUPO6-
HULTBI aBTOMOKPULLOK ONS HafaHHs iM
CTIKOCTI 0 CTUPaHHS.

Ckiio

Y BUPOBHWULTBI CKNSHOT NpOAyKLii Map-
Myp MIKpOMeneHun pofaeTbest 6esnoce-
PedHbO B LUMXTY, LUO [O3BOASE 3HU3UTK
TeMnepaTtypy nnaeneHHs i 3abesnedvye
CYTTEBY EKOHOMIlO, MigBMLLYE NPO30pICTb
CKMa i TepPMOCTINKICTb CKNAHOI NpoayKLUji.
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Cyxi 6ygiBenbHi cymiLLi

T4 03[00NK0BaNbHI Matepianm

OkpiM Mapmypy MiKpOMENeHoro ans
BMPOGHWLITBA CYXUX OYAiBENbHWUX CyMi-
Le Ta 03g06nioBanbHUX MaTepianis Bu-
KOPUCTOBYIOTb MOAPIGHEHUA Mapmyp 3
tbpakuiamn Big 0,5 00 5 MM, Tak 3BaHy
mMapmypoBy Kpynky. [py LbOMy BMroTOB-
nATb Cyxi OYAiBENbHI CyMmili pi3Horo
MPU3HAYeHHA: CyXi 6araTOKOMMOHEHTHI
LUTYKaTYpPKK; LLINAKNIBKK; 3aMas3kn Ans 3a-
TUPaHHA; OeKopaTuBHi GYAiBeNbHI CYMiLli;
thacapgHi 6inuna ¥ hapbysanbHi CyMiLLli.

JliHoneym

Mikpomenenuit  mapmyp 36inbLuye
B'A3KICTb i 06CAr NATEKCHOro KIeto, AKuii
3aCTOCOBYIOTb [AN1A CKPIMEeHHs BOPCY Ku-
JIMMOBMX MOKPUTTIB. Y BUPOBHWLTBI NiHO-
neymy MiKpoKap6oHaTHWA HanoBHIOBaY
3HAYHO MOKpaLLye CMOXWBYI AKOCTI i 3HU-
Xye Cco6iBapTICTb NPOLYKLi.

3axuvcHi noKpuTTA

Mapmyp MIiKpOMESeHUiA BUKOPUCTOBYIOTb
SIK @HTVKOPOSIiMHWIA HAMOBHIOBaY B €MOKCMT-
HUWX, NOPOLLIKOBUX, JIKIGHUX MOKPUTTSIX.

MopTnaHpuemeHT

Mikpomapmyp LLMPOKO 3aCTOCOBYHOTH
Y BUPOOGHMLTBI BUCOKOMILHWX 3anisobe-
TOHHUX KOHCTPYKLi y npomucrioBomy 6y-
OiBHULTBI, 30Kpema TaMm, e CTaBfsTbCs
BMCOKiI BMMOrM LIOOO BONOrOCTINKOCTI,
MOPO30CTINKOCTI Ta [OBrOBIYHOCTi KOH-
CTPYKLiA.

TaMmroHaxHi cymiLLi

MikpomeneHwii Mapmyp MigBuULLYE rig-
pOI30NALINHI Ta KPiNUNbHI BNACTUBOCTI
TaMMOHAXHWX CyMilLen — B'A3KMX MacT,
§Ki, B3AEMOLi04M 3 BOLOH, NEPETBOPHOIOTL-
€ B F'YMOMOAI6HY Macy, iX 3aCTOCOBYIOTb Y
BYpiHHi ra30BKX i HATOBKUX CBEPAIOBMH.

Y NOPIBHAHO MEHLLKX 06’eMax Mapmyp
MIKPOMENEHWA BUKOPUCTOBYIOTb ANS BU-
POGHMLTBA abpPa3MBHMX HYUCTUNBHKUX 3a-
co6iB, NpogyKLii 0cobucToi ririeHn (Ha-
npuknag, 3y6Hi nactu), hapmaLeBTUHHNX
MOPOLUKOBUX CyMiLLen Ansl TabneTysBaHHs
niKiB, XiMiYHUX peakTuBiB, KOMOIKOPMIB, Y
MeaWLMHI, Xap4oBili Ta eNneKTPOTEXHIYHIN
ranyssax. Y Hambinbwux obcarax mMapmyp
MIKpOMENEHWiA 3aCTOCOBYIOTL A1 BUPOG-
HULUTBa nakoapboBKX BWUPOGIB, nnact-
mac i niHoneymy.

Xapakrepuctnka
cBitoBoro puHky GCC

3a JaHuMK BiZKPUTUX [KEepen Ta OuiH-
Kamu ekcnepti, noyuHatoum 3 2002 p.,
€MHICTb cBiToBOrO puHKy GCC, Bupo6ne-
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HAX 3 Kpenaw, mMapmypy i BarHsKy, Lio-
pi4HO 36inbLUyBanacs OpiEHTOBHO Ha 7 %
i 'y 2008 p. csrana 80 MAH TOHH (3 HUX
NPUBIN3HO GiNbLLEe NOMOBUHU — 3 MapMy-
py i BanHsKy). 3 HUX maibke 60 MAIH TOHH
6yno BUKOPUCTaHO N BUPOOHMUTBA Ma-
nepy, nnactmac i cap6.

3aranom OCHOBHa 4acTka CroXMBaHHS
MIKpOKapOoHaTHWX HaroBHi0BaYis npvna-
[ac Ha BMpO6HWLTBO nnactmac (55 %),
Ha BMPOOGHMLTBO NakothapboBux MaTepia-
niB i cyxux 6ymiBenbHUX cymilen — 25 %,
ryMOTEXHIYHUX BUPO6iB — 20 %.

Brm3sko 70 % supobHuuTea GCC npuna-
fae Ha yactky 10 HambinbLLMX CBITOBMX KOM-
MaHi, y ToMy Ymcri LBeLapcbkoi «Omyay
(30 %) i hpaHuyabkoi «Imerys» (15 %).

OpHak OOMiHylo4a YacTka LuX TpaHc-
HaLiOHaNbHMX KOMMAHiA OCTaHHIM 4acoMm
CKOPOYYETLCA Yepe3 30iNbLUeHHS 06CAriB
BupobHuuTBa GCC 6eanocepefHbo nig-
npYeMcTBamMmM NanepoBoi NPOMMUCIIOBOCTI.
Tak y Kurai i finoHii Bupo6HuLTBo GCC 3piit-
CHIOKOTb BNAcHe BUPOGHWYI Nigpo3ainu Lemo-
IO3HO-NANepPoBMX KOMGIHATIB, ki 3aKyrnoBy-
t0Tb CYPOBUHY Y BIOOOYBHWX KOMMAHIN.

Cnig 3a3Ha4uTy, WO Ha YacTKy Lento-
NO3HO-ManepoBoi NMPOMUCNOBOCTI  HUWHI
npunagae manxe 40 % cnoxwveaHHa GCC
(us rany3b TaKoX € HamoinbLUMM CrIOoXK-
Ba4YeM i XiMiYHO OcamkeHoro kapboHary
kanbuito (PCC)).

Takox 3Haunun obcsr GCC (6mm3bko
20 % CBITOBOTO CrMOXMBAHHS1) BUKOPVCTOBY-
€TbCA Y BUPOOHWLITBI NoniMepiB i nnactMac.

OcHogHe 36inbLueHHst nonuTty Ha GCC
CrOCTepIraeTbCsl Ha CXigHO-asicbkomy
PUHKY, fIKe CPUYMHEHE OMHAMIYHUM 3pOC-
TaHHAM BUPOOHULITBA KMTAWCLKMX Mignpu-
emctB. Y €poni Ta [MMiBHiYHIN Amepuui
30iSIbLUEHHA CNOXMBAHHA MiKpOMENeHnX
KapboHaTHMX HaroBHIOBAYIB 3YMOBJIEHE
BMPOGHMLITBOM MONIMEPHUX MaTepianis.

PuHok Mapmypy MikpomeneHoro
B YKpaiHi

Mapmyp Mikpomerneuuin B YkpaiHi He
BUPOONAETLCA. [MOTPE6Y BITHUIHAHOI NPO-
MWCOBOCTI LLOAO0 LbOr0 NPOLYKTY 3afo-
BOMbHAOTb JMLLE 3aBASKM IMMOPTHUM Mo-
crtaBkam 3 TypewuuHw, [peuii, AscTpii,
HimewunHu, Opanuii, Yexii, PymyHii,
MonbLyi, Pocii Ta iH. (Tabn. 1). bnanabko
62 % mapmypy MIKpOMENIEHOro BBO3WTh-
ca ana supobHuuTea JIOM, we 23 % cno-
XVBAETLCA Y CEKTOPI NepepodKm noriMepis.

be3ymoBHUMK nigepamu 3a 06CArom
iMNOPTOBAHOrO MPOAYKTY cepef nocTa-
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YasibHWKIB MIKpOKapboHATHUX HarMOBHIO-
BaYiB CbOrofHi MOXHa BBaxatu Typeyuun-
Hy i [peuito.

3 cepeounn 2000-x pokie 3pocnu no-
CTaBK1 MiKpOMapmypy TypeLbKux BUpo6-
HUKiB «Som Deniz», «Mikro Mineral» i
«Kayra Denizcilik».

OcHoBHUMIN 06Csr iMMOPTY Mikpomap-
Mypy 3LINCHIOETLCA B paMKax TOBapHOi
nosuuii YKT 3E[L 251741 (rpaHynu,
KpuLLKa Ta MopoLLoK 3 mMapmypy). Jeska
KiNbKiCTb NPOAYKTY BBO3WUTbCSA B KpaiHy
nig kogamm ToBapHux rpyn YKT3EL 2509
i 283650. lNpu LbOMY MaTepian, NOBEPXHS
fIKOro 06po6eHa XUPHUMM KnCroTamu,
fIK Npasuno, npoxoauts no rpyni 283650.

O6csrn NocTaBoK HOCATb BUPEXEHWIA
CE30HHUIA XapakTep, L0 3HA4YHOK MipOto
3yMOBIEHO CHEPOD 3aCTOCYBAHHS LIbOrO
MPOAYKTY. HanbinblumMM croxusadem Mi-
KpomapMypy € nakodgap6osa npoMMUCIIO-
BiCTb, AN KO XapakTepHe 3Ha4yHe CKo-
poyeHHs obcaris BupobHuuTea B | i IV
KBapTanax poky.

3MEHLLEHHA CepedHbOi KOHTPAKTHOI
UiHA iIMNOPTY He O03Ha4yae 3HWXEHHS
KOHTPaKTHOI LiiHW Ha npofyKT. Lia TeHaeH-
LS BMKIMKAHA MOSIBOK HAa PUHKY HOBUX
rnocTayasibHUKIB, 30KpeMa TypeLbKuX, sKi
MPOMOHYIOTh BiNblL AELUEBUA NPOLYKT, a
TakKoX 3MiHaMWU aCOPTUMEHTHOI CTPYKTY-
Py NOCTaBOK.

3apas UiHv Ha ymoBax EXW Ha mikpo-
mapmyp Tiny «Omyacarb» €BpONencbKo-
ro BUPOOHWLTBA 3anexHO Big qipMu-no-
cTayanbHuka i fKOCTi NMPOAYKTY CTaHoB-
nate Big 35 po 130 ponapie CLUA 3a
TOHHy. LliHn Ha ToBap TypeLbKoro Bupo6-
HMUTBA TpuMmaloTbes B fianasdoHi 30-
120 ponapie CLUA 3a ToHHy. 3Ha4Ha yac-
TWHA TYpeLbKoi NpomyKLii NoCTaBNseETLHCA
nig Toprosoto Mapkow «Omyacarb» 4u
«Aga-calcite».

3a uiHamu Buule Ha 20-30 ponapis
CLUA 3a TOHHY Bif 3a3Ha4eHux, gK npa-
BWNO, NPOMOHYETLCS NPOAYKT 3i creLiarb-
HUMWU BIACTMBOCTAMW. BupobHukM map-
MypY MIKPOMENEHOro NepeBaxHo B HA3BY
NPOJYKTY BWHOCATb YMCENbHE 3HAYEHHS
(bpakuii nomeny, WO AO3BOASE KNiEHTaM
nerwe OpieHTyBaTUCA B aCOPTUMEHTI
KOMMaHiA.

3 ypaxyBaHHAM Pi3HUX TEXHOMOMYHUX
MpOLIeCiB KOMMNaHi-CNoXuBadis Mapmypy
MIKPOMESIEHOr0, Ha SKUX BWKOPUCTOBY-
€TbCH pi3He 0bnafHaHHA, Ha BXiOHY CUpoO-
BAMOTW. 3rigHO 3 MPUAHATUMW B ranysi
cTaHgapTamu i gns 3pyYHOCTi CnoXuBa-
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Tabnmys 1. NignpremcTsa, WO iMnopTyeanu go YkpaiHu Mikpomapmyp i

mMapmyp nogpiéHeHui y yepsHi 2017 p.
IMnopTepu

TOB «TapkeTT BiHiciH»

TOB «EBPO-XIM»

Mikpomapmyp

MiKpomapmyp

TOB «PEAJ1-1» T

TOB «Xeminnact»
TOB «KCK-INntoc»

TOB «KAIMAPOIJ1
OHINPO»

TOB «OMIA
YKPAIHA»

Mikpomapmyp

Mikpomapmyp

Mikpomapmyp

4iB, KOMMaHii-BMPOBHUKM MapMypy MiKpo-
MEJIEHOrO BifiBaHTAXYKOTb NMPOAYKLl0 Yo-
TMpma cnocobamu:

- HACUMHUIA, TO6TO NOBWHHA BYTN MOX-
NMBICTb 3aBAHTaXEHHS B CMELTPaHCnopT
(KOHTeWHepu, aBTOMOGINI, BaroHu) came
Tiei KiNbKOCTi NpOJyKTy, sIke Heo6XigHOo
CMOXMBaYeBI;

- B MilKK big-bag, 3patHi BMICTUTW B
cebe Big 500 Kr go 1,2 T NPOAYKTY;

- CTaHOapTHi YOTMPULLAPOBI Naneposi
MiLLKW, WO BMiLatoTb Big 25 Ao 35 kr me-
NEHOro MapMypy B 3aneXHOCTi Bif MapKy;

- NoninponineHoBi MillKK, SKi BMilLa-
t0Tb [0 50 Kr npogyKTy.

Kpim TOro, ynakoBaHui y MiLLK1 map-
Myp MIiKPOMENneHuin [OLaTKOBO MOXe rna-
KyBaTuCA Ha €BPONIBAOHM ANa 6ifbLUOi
3PY4HOCTI TPAHCMOPTYBAHHSI.

Yce ue nigeuLlye [ofaHy BapTicTb Ch-
POBMHM Mapmypy MeneHoro. Hanmpwknag,
BapTiCTb OOHOro Miwka big-bag kowwTye
5-10 ponapis CLUA. PisHuus y BapToCTI
nakyeaHHs 1 T NpoaykTy MiX big-bag i
25-KinorpaMoBMMM  MilLKaMu CTaHOBWTb
5-20 ponapis CLUA B CTOPOHY 300pPOXEH-
HS OCTaHHIX. 3aranom, BapiaHTV nakyBaH-
HA B PI3HMX BUPOOHWKIB MOXYTb BRMBaTH
Ha KiHLeBY BapTiCTb TOBapY, & MOXYTb i Hi.

CborofHi Ha pUHKY CnocTepiraeTbes
TEHLEHLS BifX0Ay KOMNaHii Bif cTaHaap-
TW30BAHMX Ha3B MO3WLIK aCOPTUMEHTY i
iHOVBIgyani3auia NPOOyKTY LUMSXOM Mpo-
[axy MOro nif BNAacHOI TOBAPHOK Map-
Kot0. 3apa3 Ha PUHKY NPUCYTHI Taki Map-
kn, sk «Omyacar», «Uralcar», «Mikap»,
«NIGTA», «CAROLIT», «Baracarb» ToLL0.

Mpn UbOMY BapTICTb OQHAKOBOrO 3a
(bpakuiero nomeny, ane Pi3HUX TOProsux
MapoK Mapmypy MogpibHeHOro i MeneHo-
ro, Pi3HUTBCA 3a LiHOW, Hanpuknag,
«Baracarb 5» (cpp. 0,005 mMm) BUPOGHU-
yrea Iranii kowtye 300 gonapis CLUA/T, a
«NIGTAS 5» (cpp. 0,005 mm) BUpOGHULTBA
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Tun npopayKuii

MapMyp noapiGHeHUNA,

MapMyp noapibHeHNn

Typey4uHm

- 56 pona-

KpaiHa noxomkeHHs pis CLUA/T.
Cep6is Bignosig-

ITanis HO Ao Kody

YKT 3EQ

Mpeuis 251741 y vep-

; BHi 2017 p.

Itanis B Vkpaity
Type\nHa 6yno nocTa-
ABCTpis, IcnaHis BNIEHO  MO-
Hag 4460 T

Type."l“IVIHa, Fpeu,iﬂ,_ MiKpomap_
ABcTpis, MonbLua Ta iH. Mypy i Map-
Mypy nogpi-

BHeHoro, 3 akux 3 Typeyunnn — 1810 T, 3
Mpeuii — 825 T. Ane ui MicsyHi 06carn He
€ crabinbHumu. Hanpuknag, y TpasHi
2017 p. 6yro imMnoprosaHo 61m3bKo 11 TuC. T,
3 AKKX 3 Typeyumnm — noHag 10 Tuc. T.

Mpu LbOMY IMNOPT MiKpoMapmypy cy-
MPOBOAXYETLCA 3HWUXKEHHAM CepefHbOi
KOHTPAKTHOI LjHW, LIO CBigYUTb NPO KOH-
KYPEHTHY 60poTbOY 3a KiHLEeBOro mokyn-
LA LWASXOM 3anpoBafXeHHs LiHOBKX Ba-
XeniB Ha npogykuito.

Tak BapTiCTb MapMypy MOAPIGHEHOrO i
MeneHoro y uYepsHi-cepnHi 2017 p. Ha
ymosax DAP-koppoH YkpaiHn BMpOGHU-
uresa AscTpii ctaHoBuna Big 80 o
170 ponapis CLUA/T, Itanii Ta Icnanii — Big
80 po 308 ponapis CLUA/T, PymyHii —
40 ponapis CLUA/T, Bonrapii — Big 53 go
94 ponapis CLUA/T, Yexii — Big 73 mo
147 ponapis CLUA/T, Typeyunnn — Big 37
po 159 ponapis CLUA/T, Cep6ii — Big 110
po 119 ponapie CLUA/T, Pocii - Big 39 go
586 ponapis CLUA/T, peuii — Big 103 fo
164 ponapis CLUA/T.

Pi3HOMaHITTA Mapo4HOro cknagy i Tex-
HIYHMX XapaKTEPUCTUK MPOAYKTY, BMpPO-
6neHoro PisHUMKM NiAnpUEMCTBAMM, PO-
OUTb He LiIKOM KOPEKTHUM Npsime 3icTas-
NEeHHs LUiH peanisauii TMX YW iHWMX
Cy6'eKTiB PUHKY. 3Ha4HWA BMIMB Ha LiHYy
i YMOBW 3akyniBni marwTb: TUN i AKICTb
npomyKuii, i pakuiiHuii cknag, nocra-
YarbHWUK, 06CAr TOBAPHOI MapTii, Pexum
nocTaBokK i T. iH.

3Ha4HOI CKNIaZoBOK0 Y BapTOCTi Map-
MypYy MIKpOMENIeHoro B MopTy iMnopTepa
€ pocTaBka (chpaxT) Big KpaiHW-BUPOOHM-
Ka, 3aBaHTaXeHHs i po3BaHTaxeHHs. Bap-
TiCTb NEPEBE3EHHs 3aneXHo Big 06’eMiB
[OCTaBKU MOPCHKUMMW MepeBiSHUKaMK 3
TypeuunHu 1o YKpaiHu 3i CTpaxyBaHHsM i
nofayelo BaHTaxy B CepegHbOMY CTaHo-
BUTb — 24-25 ponapis CLUA/T, a 3 Mpeduii
— 39-40 ponapis CLUA/T).
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MIHEPAJIbHA CNPOBUHA

3aranom, fiK nokasye CBiTOBa NpakTu-
Ka, B ONTOBI MEPEXI LiHN Ha 3a3Hau4eHuI
MPOLYKT MOPIBHAHO 3 BifMyCKHUMU LiiHa-
MW BUPOOHWKIB 3a3Bu4ai BUL Ha 10—
20 ponapis CLUA/T.

Mikpomapmyp NoxXomkeHHsM 3 ABCTPii
iMNOPTYETbCA Ha TepuTopito YkpaiHu ne-
peBaxHO aBTOMOGINBLHUM TPaHCMOPTOM
napTismu no 20 1. BapTicTb Mikpomapmy-
py MOXOMXeHHAM 3 ABCTpii Ha ymoBax
DAP-koppoH Ykpainn gna mapku 40KA
KonuBaeTbca B Mexax 77-81 ponapa
CLUA/T.

Mikpomapmyp noxomxeHHam 3 lenamii
BBO3UTLCA B YKpaiHy NOOAMHOKUMM [iyxe
APi6HMMM NapTisiMW BUCOKOSKICHOTO TOBa-
py Knacy «ekctpa» Barow 4-5 1. Cepep-
HSl BapTICTb iCMAHCLKOrO MiKpoMapMmypy
Ha ymoBax DAP-kopgoH VYkpaiHun vy
2017 p. ctaHosuna 303 gonapu CLUA/T.

Mikpomapmyp noxopxeHHsam 3 Cepoii
iMnopTyeTbCs B YKpaiHy aBTOMOGINIbHUMM
TOBapHUMM NapTiaMu o6cArom no 22 1
tpaxuieto 0,04 mm i mapku «CAROLITH
0-0.2-AJ» (cbp. 0,07 mm). CepepHa Bap-
TiCTb NEPLLOrO MiKpOMapMypy Ha ymoBax
DAP (kopgoH Ykpainu) y 2017 poui cta-
Hosuna 111 ponapis CLUA/T, a gpyroro
— 113 ponapis CLUA/T.

Mikpomapmyp noxomxeHHsMm 3 Yexii
iMnopTyeTbCs B YKpaiHy TakoX noomuHo-
KAMW NapTisMK KPYNHOro Noapi6HeHHs 3
tpakuieto: 0,5-1 mm; 0,4-1,2 wmMm;
1-1,4 mm. CepenHa BapTiCTb 4ECHKOrO
Mikpomapmypy Ha ymosax DAP (kopgoH
Ykpainw) y 2017 p. ctaHoBuna 73-145 go-
napie CLUA/T.

Mikpomapmyp noxopxeHHsm 3 Tpewii
iMnopTyeTbc B YKpaiHy perynspHumu
naptiamm ToBapy 3 dpakuieto 0,23-
1,4 mm. CepepHs BapTiCTb rPeLbkoro Mi-
kpomapmypy Ha ymosax CIF (nopt Ykpa-
iHn) y 2017 p. craHosuna 120-160 po-
napis CLUA/T.

Mikpomapmyp noxomxeHHsm 3 Typey-
YMHM iMNOPTYETLCA B YKpaiHy perynspHu-
MU napTiammn ToBapy pisHux dpakuiit. Ce-
penHst BapTiCTb TYPELbKOro MikpomMapmypy
Ha ymosax CIF (nopt Ykpaiuu) y 2017 p.
ctaHoBuTb 38-140 ponapis CLUA/T.

B onToBiit Mepexi LiH1 Ha NpoLyKT 3a-
3BUYai BULLi, HIX BIgMYCKHI LiHA BMPOG-
HukiB. OgHak npo Oydb-sKy CepedHio Be-
NINYMHY NEPEBULLIEHHS FOBOPUTU BAXKO,
OCKiflbKW B KOXHOMY KOHKPETHOMY BUnag-
Ky Pi3Hi npogaBsLi MOXYTb MPOMOHyBaTy
Pi3HI Mapkv NpoayKTy.

[Onsa okpemux pakLiiH1x po3mipis Mi-
KpOMapmypy TypeLbKoro i rpeuskoro Bu-
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MINERAL RAW MATERIALS

pobHuuTBa Yy Tabnuuax 2 i 3 HaBeaeHo opi-
€HTOBHI LiHM MicLeBUX puHKiB. Tpu LboMy
BapTiCTb (hpaxty o YkpaiHu, cTpaxyBaHHs i
nofaya BaHTaXy 3aexHo Bif BUZY NakyBaH-
HS ONS Typeubkoro MikpoMapmypy CTaHo-
BUTb 6nm3bko 25 ponapis CLUA/T, a gns
rpeupbkoro — 40 gonapis CLUA/T.

Tabmmys 2. ONTUManbHi LiHK MikpoMapmy-
Py Ha puHKY TypeydmHu 3anexHo Big dpakuii

LliHa, ponapwm CLUA/T

ATTEERTTE, (Ha ymoBax FCA -

thpakull; M Type4uunHa)
0,003 49-50
0,003 (nokpuTUiA) 64
0,006 39-40
0,0023 68
0,0023 (nokpuTwHiA) 87
0,024 39
0,017 34
0,015 60
0,0019 (nokpuTwniA) 116-136
0,0038 44
0,0038 (nokpuTwniA) 74
0,0016 (mokpuTMIA) 126

Tabnmysa 3. OnTuManbHi WiHW MiKpomapmy-
py Ha puHKy [pedii 3anexHo Big dpakuii

Llina, ponapu CLIA/T

MIkpoMapMyp; (Ha ymoBax FCA-

chpakuii, Mm Mpeuis)
0,00214 (nokpuTUIA) 101-115
0,00276 (nokpuTUiA) 53-66
0,2 95
0,00075 130
0,0019 75-84
0,0024 93
0,0029 75
0,0060 52
0,0075 53
0,0130 48
0,0026 59
0,0032 57
0,0065 53
0,0135 50
0,0170 48
0,0250 48
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MepcnekTusu po3sutky
BiTYN3HAHUX POLOBULY
Kap6oHaTHuX nopig

BiT4M3HAHE BMPOGHWLTBO MiKpoOKap-
6oHaTy CbOrofgHi BiOCYTHE, xo4a nep-
CMEKTWUBM PO3BUTKY BUTOTOBMEHHS LbOr0
npomykTy B YKpaiHi €.

[pommcroBi 3anacy MapMypr3oBaHo-
ro BanmHAKY i MapMypy po3BigaHi Ha 3a-
KapnatTi, B XUTOMUPCLKIN 06nacTi, Kpu-
My, Ha [JoHeLbKOMY KpsiXi.

HainbinbLu nepcnekTUBHUMM i TaKUMU,
L0 pO3po6asTLCS, € NOKNagn y 3akap-
narri.

MMo3a TMM, BENMKMX NOKNaAIB YMCTOr0
6inoro kapboHaTy KanbLjlo Hemae B XOof-
HOMY 3 MepepaxOBaHUX PErioHIB (3a Bu-
KMIOYEHHAM XKUTOMUPLLMHW, e po3Biga-
HO HerpebiBcbke pogoBuLLEe MapMmypy).

Ha 3akapnartti no6nusy TpubyLuaH €
MEeBHi 30HM 6inoro KapboHaTy Kasblito
(MapMypr30BaHOro BamnHsKy i Mapmypy),
arne BOHM € HEBENMKMMM | YMOBHO BUMIpHO-
t0TbCs 1—-2 BaroHamu BULOOYTKY B MiCALb.

MignpuemcTea, ski 3HaxopsTbes Yy 3a-
KapnarTceKiid obnacTi, He BUPOBNATL Mi-
kpomapmyp. OcHoBHa X MpogykLia — Le
MapMmypoBa kpuxta dhpakLii 2-5 i 5-10 M.

MPAT «Tpubywanu» po3pobnaTh
Jinoseubke (TpubylwaHCcbke) popoBHMLLE
MapMypu30BaHOTO BarHsaKy i Mapmypy
CBiTNIO-Ciporo konbopy. [lpoaykuieo €
mapmypoea Kpuxta dp. 2-5, 5-10,
5-20 mm. lpogykuia peanisyetbcs B
YKpaiHi Ta ekcrnopTyetbcs go Monposu,
Binopyci, Yropwwhu. Okpim Toro, MPAT
«TpubyLuaHu» Boropdie npasamu Ha lpu-
oyncbke i [JoBropyHcbke pogosuLLa Map-
MYPU30BAHOTO BarHsKy 3eneHoro i Yop-
HOro KOMbOpY BifnoBigHO.

TOB «Kapnatn» pospobnstots [lo-
NYHCbKE POLOBMULLE CipOro Mapmypy,
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KU TaKOX NOAPIGHIOKTL HA MapMypoBy
KpuxTy. MpOAYKLil0 BUKOPUCTOBYIOTL AN
BMPOBHULTBA MANT «Tepas30», eKCrop-
TytoTb g0 binopyci.

TOB «binkam» po3pobnsioTb AiNAHKY
Byrnmen TpubyLIaHCLKOro pPOLOBULLA.
Ha cborogHi iHchopmalis npo ix Bupo6-
HWULTBO BiACYTHS.

Y 60 km Big M. Beperose 3HaxoguTb-
ca MNpubopxascbke podoBuLLE MapMypy
XOBTOro Komnbopy. Ane yepes noro 3a-
OpYyOHEHHS eneMeHTamu OKCuAiB 3anisa
LS nopoja He € [JOCTaTHbO MPUAATHOO
ANs BUPOBHWLTBA MIKpOMapMypy.

MepcnekTmBHUMKM Ans PO3POOKM Ha
MiKpoMapmMyp € 3anacy KOpUCHWX Kona-
nnH Herpe6iscbkoro pogosula Ha Xu-
TOMMUPLLMHI.

Ha puHKy kap6oHaTHUX HanoBHIOBaYIB
3 iMNOPTHUMKM MiKpOMapmypamu oc-
TaHHIM 4acoM HamararTbCsi KOHKypyBa-
TW BITYM3HI NiBNPUEMCTBA, AKi BUrOTOBIS-
t0Tb TOHKOAMCINEPCHY Kpeidy. Ane Haii-
6iNbLUMM HEOOMIKOM BITYU3HAHOT Kperam
Ta HanmoBHIOBaYiB Ha ii OCHOBI € HM3bka
6inn3Ha i BUCOKWI BMICT Aomillok. Mosa
TUM, Ha BITYM3HAHOMY PUHKY KapboHart-
HWUX HaMOBHIOBAYIB CMOCTEPIralTbCs TEH-
LeHuii wonfo 36iNblieHHs npono3uuii
YKpaiHCbKMX BUPOOHMKIB, MosiBa HOBWX
MapoK, MiABULLEHHA SKOCTi NpoayKLii.

OUiHIO4M CErMEHT BITYM3HSAHUX BU-
POGHUKIB KapOGOHATHWX HaMOBHIOBAYIB,
MOXHa MpPOrHo3yBaTW, LO OCHOBHA
yacTka MOXEe BMMycKaTUCca Ha OCHOBI
NPUPOAHOI 0CafoBOI Kpeiaun, B MEHLUIN
Mipi — 3 MapMypy i BanHsky. Ane L06
3aKPINUTUCA HA PUHKY KapboHaTHUX Ha-
MOBHIOBAYIB, YKPAiHCbKUM BUPOBHMUKAM
Heo6XigHO npautoBaTW Hapg MOKPaLLEeH-
HAM MOKa3HWKIB OINMU3HW | YMCTOTK Bif
LOMILLIOK.

Kanbunt
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