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YkpaiHcbKul depxxasHuli yHisepcumem 3afisHUYHO20 mpaHcriopmy, M. Xapkie, YkpaiHa

NMEPEPOBKA BIOXOAOIB MIHEPANIbHOI BATU 3 BYAIBENbHUX
KOHCTPYKLUIA: HOBI MOXNUBOCTI AN1A CTAJIOIO PO3BUTKY

EkonoriyHi  npobnemn,  CNpuUYMHEHi  NPOMUCIOBMMM  Bigxogamu,  MakoTb
yHiBepcanbHUin XapakTep, | [OOCArHEHHs HanexHoro yrnpasniHHA OyaiBenbHUMKM Ta
3HECEeHUMM Bigxo4amn CTano OAHUM i3 HaMbinbLIMX BUKIKUKIB Cy4aCHOro cycninbcTBa.
3acTocyBaHHA KpUTEPIiB LMPKYNAPHOI €KOHOMIKM And po3pobkyM HOBUX, Binbll CTINKMX
OyniBenbHNX MaTepianiB cTano oAHUM 3 FONIOBHUX BUKIUKIB ANS CycninbcTBa ManbyTHLOrO.
B YkpaiHi 3poCTaHHSA KiNbKOCTi 3pyMHOBaHUX abo 3HeceHUx OyaiBenbHUX KOHCTPYKLin
NPU3BOAUTL 0 YTBOPEHHS 3HAYHOI KiflbKOCTI Bigxoais, y TOMY Ynchi MiHepanbHol BaTu. Llen
MaTepian LWMpOKO BUKOPUCTOBYBABCS ANg idonsauil 6yaisenb, 3abeaneyyoum TennoBmi Ta
aKyCTUYHUN KOMAOPT i BOrHECTINKICTb. He3Baxaloun Ha Te, O NOBTOPHE BUKOPUCTaHHS
BigXoAiB pyMHYBaHHS LUMPOKO AOCHILKYETHCA OCTaHHIMU POKaMK, NOBTOPHE BUKOPUCTaHHS
MiHeparnbHOI BaTW He B6yno peTenbHO BUBYEHO. Ll cTaTtTd mMae Ha MeTi 3abesneyunTu
KOMMONEKCHUW ornsg  nitepaTypu, WO CTOCYETbCA  MOXIUBOCTEM  BUKOPUCTAHHA
nepepobneHoi MiHepanbHOT BaTh y BUPOOHUUTBI OyaiBenbHUX mMatepianis, i Npu LbOMy
MOKPALUTN MeEXaHiYyHi BfacTMBOCTI MaTepianiB, 3MEHLWWNTU iXHIO TEnmonpoBIAHICTL Ta
NiABULLMTM OOBrOBIYHICTb, LLO Oyae cnpusiTu cTanomy po3BuUTKY OyaiBenbHOI ranyai.

OAnH i3 MOXNUBUX LINAXIB yTUMi3auii BigxoaiB MiHEpanbHOT BaTH, L0 YTBOPIOKTLCS
nig Yac PekoHCTPYKUii Yn 3HeceHHsa OyaiBenb, ue nepepobka 1l Hasag y BUPOOHULTBO
posnnasy. Y gocnimkeHHi [1] NOpIiBHIOETLCS TenmoBa peakuis Ta noeefiHka nraBneHHs
3BMYaWHOI MiHepanbHOI BaTW Ta BigxodiB 3HeceHHs. Byrno nokasaHo, BOHW MaloTb
NPUHUMMNOBO Pi3HIi TennoBi peakuil, Ae 3BUMYaHa CUPOBWHA 3a3HaE BWUAINEHHS raasy,
(¢ha30BOro nepexony Ta nriaBrneHHa OKPEMUX CUPOBUHHUX MaTepianis, y TOW 4Yac 9K Bigxoam
3a3HaloTb CKITyBaHHS, KpMcTanisauil Ta ocTaTo4YHOro nnasneHHs. Bigxoan BaTtv NoYnHaoTb
NNaBUTUCA MPU HWXKYIN Temnepartypi, HiX 3BMYaMHa WNXTA, i NOTPeOyTb MEHLLE eHeprii
ONA HarpiBaHHA Ta MMaBfeHHsi, HPK 3BUMYanHa CUPOBUHA, WO pobuTb nepepobky
PELMKIIHIOBOI MiHEPanbHOI BaTV MOXINBOK AK AN €KONOrivYHUX, TakK i ANa TEXHOMOMNYHNX

uinen. Likasnm cnocobom yTunisadii € nepepobka Batu 3 ByaiBenbHuX BigXo4is i Biaxoais
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3HOCY B aKTMBOBAHI Nyrom nerki isonsuinHi 3anoBHioBadvi [2]. Pi3Hi nponopuii nogpidHeHol
BTOPMHHOI BaTW aKTMBYIOTLCSA JIYyrOM Of11 OTPUMaHHA 3anoBHIOBAYiB TENoi3oNAuiiHMX
mMaTepianis. Po3pobneHi 3anoBHIOBa4i Mann HaACUMHy LUiNbHICTb y Aiana3oHi Big 720 oo 850
kr/m3 i TennmonpoBigHicTb Yy cyxomy cTadi Big 0,075 go 0,094 B1/m-K, 3 nomipHoto
BogocopbuinHoto 3aaTHICTIo. Mopdosnoris BONMOKOH peumnpKyrnbOBaHOI BaTu BNSMBAE Ha
Peornorito, yTBOPHOYM BinbLUy KiNbKicTb Nop abo aedekTis, WO NpU3BOAUTbL A0 3HUKEHHS
MeXaHi4HOol MiuHocCTi. [igpoTepMmanbHe MOOEnBaHHA Mnokasano, WO YynawTyBaHHS
Tennoi3onAuiMHOro wapy Ha rpyHTi i3 po3pobneHux 3anoBHOBaYiB 3MEHLLMMO BMICT BOAU
Ta NiaBMWKIIO TemnepaTypy nosBepxHi niganoru. Lle AocnimpKeHHA CBigYNTL NPO NOTEHUiMHI
nepeearu Lboro cnocoby yTunisauii Ta NiaBULLEHHSA KOMAOPTY MELLKaHL,IB.

Y niTepaTypi 3ycTpidaloTbCa AaHi NPO BMKOPUCTaAHHA MNOApPiGHEHOT peuukrliHroBol
BaTW SIK HANoOBHIOBaya A5 LeMeHTHUX abo KoMMo3unLinHX MaTtepianis. Ak nokasaHo y [3],
BUKOPUCTaHHSA nepepobnieHnx martepianiB g9k mMaTpuui, HanoBHIOBaya abo BOSOKHA, SK
npaBuno, npu3BoAUTL [0 BMpOOHMUTBA MaTepianiBa i3 crnabwmmm  MexaHiYHUMU
BNAacTUBOCTAMU TMOPIBHAHO 3 NEpPBUHHUMM MaTepianamu. [lpu uboMy HeobXxigHO
BpaxoByBaTV MOXNUBI 3abpyaHEHHSs, Wob 3anobirtv MOLMPEHHIO LWKIANMBUX PEYOBWUH.
BcTraHoBneHo, Lo HanbinNbLW NepcnekTMBHUMKU nepepobrneHnmmn byaiBenbHUMK Bigxo4amm
AN BUrOTOBMIEHHS KOMMO3ULIMHUX MaTepianiB € TepmonnacTtn, MiHepanbHa BaTa, TiMnc i
aepesuHa. CtatTa [4] cnpssMOBaHa Ha BMBYEHHSI TEMSOBUX i CTPYKTYPHUX BlaCTUBOCTEN
nepepobneHoi i3onauii 3 MiHepanbHOI BaTW, OTpuUMaHol 3 Bigxonis OyaiBHMUTBA Ta
3HeceHHs. [ocnigHi 3pasku pi3Hoi 06’emHOI wWinbHOCcTi (B AianasoHi 50...120 «kr/m3)
BUrOTOBMANM 3 noApibHeHux BigxoaiB obnuutoBaHHA 30-piyHOi  Gyaieni. OTpumaHi
pes3ynbTaTtn NOpPIiBHIOBaNM 3 eTanoHHUMMU 3pas3kamMu MiHeparbHO-BaTHOrO yTensnoBaya.
3paskn, BUroToBneHi 3 nepepobneHoi isonsuii, manu BuLli koedilieHTn TennonpoBigHOCTI,
HXXK eTanoHHi 3paski, NpoTe BOHW BCE LWe OEeMOHCTPYBanu MNPUAHATHI i30NALINHI
BITACTUBOCTI, OCKINbKM X KOeiuieHT TennonpoBiaHOCTI 3HaxoauBcda B Aiana3oHi 0,040—
0,055 BT1/(m-K). NoapibHeHnn maTepian BUOAETLCA NEPCNEKTUBHUM OS5 BUKOPUCTAHHSA SK
3aCUNHOT i3oNALji, TaK i 9K HANOBHIOBAY AN eKCTPyaoBaHUX MaTepianis.

Micna 3aBeplleHHA TepMiHy cnyxbmn MiHepanbHa BaTa KracuUikyeTbcs §K
Hebe3neyHi BiOX0oawn, AKi 3a3BUYal 3aXOPOHAIOTBCS Ha CMITTE3BanMLax, Wo € CKNagHuM
3aBOAHHAM 4epe3 HM3bKY HACWUMHY LWiNbHICTb i HecTabinbHicTb po3mipiB. Lis obcTtaBuHa
nigKkpecntoe HeoOXigHICTb anbTepHaTUBHUX MeTOAIB  nepepobku, K 36inbLyOTb
OesneyHicTb nepepobkn BigxoaiB OyaiBHMUTBA Ta 3HeceHHs. Y cTaTTi [5] onmucaHo

MOXXMMBOCTI TEPMOXiMIYHOI Nepepobkn BiAXOAiB MiHepanbHOI BaTM Ans BMPOOHMUTBA
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[0OaTKOBOro LeMeHTHOro martepiany. [licna poannaeBneHHa BigxoniB npu Ttemneparypi
1400 °C meToAOM MOKpPOT rpaHynsuil oTpuMyBanu rpaHynu, siki nogpibHoBanu Ao posmipy
0,1 mm. OTpuMaHmnin maTepian € aMopdHOK CKNONOAIGHO ha3oto, AKUN XapaKTepU3yeTbCs
rigpaBniyHOK  peakuivHOo 34aTHICTIO Ta IHOAEKCOM aKTUBHOCTI, iAEHTUYHMMM O
nopTnaHaueMeHTy. PesynbTaTti LbOro AoChigKeHHSA NpoAeMOHCTPYBanu, Lo BiAX0AWM BaTu
nicna TepmoxiMidHOT 0BpobKM npuaaTHi ONs BUKOPUCTAHHS B SIKOCTI peakuinHo3gaTHUX
KOMMOHEHTIB B’sbky4oro. Llen Bna nepepobku € 4oBosni eHeproBuTpaTHUM, TOMY NOTPIGHO
LWyKaTn BiNbL EKOHOMHI LUMSXWU NOBTOPHOIO BUKOPUCTaAHHS MiHeparnbHOI BaTu, Hanpuknag,
noapibHeHHs Ans OTPUMaHHA MiKpoHanoBHIOBa4va [6]. Y UubOMYy AOKYMEHTI NMpeacTaBreHi
HOBi MOXNMBOCTI Mepepobku MiHepanoBaTHUX MAUT 3 cuctemm ytenneHHs 30-pidHol
oyaisni, aki 6ynn niggaHi mikpodpesepyBaHHO, WO6 OTpUMaTM HaNOBHIOBAY i KOPOTKO
noapibHeHi BONOKHA ANA WTYyKaTypHUX po34mHiB. NMokasaHo, Wo po3ynHu 3 BMicToM Ao 1,2
Mac. % Takux BigxoAdiB NPOOAEMOHCTPYBASIM 3HWXKEHHSA MILUHOCTI NpU CTUCKY Ha OECATKU
Bi[JCOTKIB MOPIBHAHO 3 €TarloHHOK CYMILLLI0. 3 iHWOro BOKy, IXHA MILHICTb Ha BUMMH Ta
TennonpoBIAHICTb  MOKPALUMINCSA, WO [AEeMOHCTPYE MOXMIUBI LUMASXW BUKOPUCTAHHSA
PeLMKiHroBOT BaTN SK TEMS0I30NAUiIMHOro maTepiany.

3aBasKkn BUCOKOMY BMICTY aMOPHOro KpeMHe3eMy peLnpKynboBaHi NANTU MOXYTb
CNYXUTN CUPOBUHOIO ANSA KpeMHe3eMHUX aeporenis, CUHTE30BaHUX METOAO0M CYLUIHHA npwu
aTtMmocdepHoMy TUCKY [7]. Aeporeni € oyxe 4o6puMKM i3oNALiMHUMKU MaTepianaMmn 3aBasku
CBOIM YHiKanbHUM BNacTUBOCTAM, TakMM SIK HU3bKa TEMMONPOBIAHICTL i LWiNbHICTb, BUCOKA
nnoLia NOBEPXHi Ta MOPUCTICTb, @ TAKOX NPUTamMaHHa M BOrHECTINKICTb. O4HaK HUHILIHA
BMCOKa LliHa Ha aeporeni nepeLKoaXae iX BAKOPUCTAHHIO Y BENMKUX MacluTabax, 4acTKOBO
yepes 3Ha4Hi BUPOOHUYI BUTPATK, TaKi AK CUPOBMHA Ta EHEProEMHMIA NPOLEC CyLiHHA. [ns
BMpILWIEHHA Uiei npobnemu JocnigkyetbCa B [7] €KOHOMIYHO edeKTMBHUIN Crnocid
BMPOOHMLTBA 3 BUKOPUCTAHHAM BIigX0A4iB, WO A03BOMUTb 3MEHLUMTM KiNbKiCTb BiAXOAiB Ta
cnpuatn ctanomy po3suTky. Kinbka 3paskiB MiHeEpanbHOT BaTU, SiKi MalOTb Pi3HUA CTYNiHb
3abpyaHeHHs Bif BiAxoAiB 3HeceHHs, 6yno nepepobneHo B aeporeni. OTpumMaHi matepianu
€ rigpodobHMMK Ta MaloTb TeNNONpPoOBIAHICTE 22-26 MBT/(M*K), nuTomy nnoLly noBepxHi
603-676 m?/r Ta ryctmHy 86-136 kr/m. Lle gocnigkeHHs OEeMOHCTpye HOBUM nigxia Ao
BUMNYYEHHS KpeMHe3eMy 3 BiAXoAiB MiHEpanbHOI BaTW, BPaxoBYyKYM AOMILIKW, NOB'A3aHI 3i
3HECEHHSAM, Ta MPOMOHYE PO3YMIHHS MPaKTUK CTanoro ynpasniHHSA Bigxo4amu.

CyMicHe BUKOPUCTaHHA AepeBUHM Ta MiHeparnbHOI BaTh 3i 3HeceHux Byaisenbs 6yno
onucaHo B [8]. O6pobneHi AeMOHTaxHi Bigxoan, 3Mmiwani 3 nonimepammn Ta gobaskamu,

Oynu ekcTpygoBaHi B MOPOXHUCTI TECTOBI OpPyCKM 3a OOMNOMOrOH KOHIYHOIO POTOPHOrO
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ekcTpyaepa. Pesynbtatn nokasanu, WO MexaHi4yHi XapakTepUCTUKU AepeBHO-NNACTUKOBUX
KOMMO3MTIB Ha OCHOBI AEpPeEBUHU OyAiBENbHUX Ta AEMOHTaXHUX BiOXOAiB, a TaKoX
MiHeparnbHoI BaTK Bynun Ha piBHI i3 3a3BNYat BUKOPUCTOBYBaHMMU LEPEBHO-MNACTUKOBMMMN
Komnoautamun gns Hactunis. Cymiw maTepianis, WO MICTUTb Kiflbka AepeBHUX dpakuin, a
TakoX MiHeparbHy BaTy, TakoX 3abesnedmna xopowi MilHiCHI BnacTnBocTi. Lle o3Havae,
LLIO AepeBHO-NNMAaCTUKOBI KOMMO3WUTK, NpuaaTHi Ana 6aratbox TUMIB 3aCTOCYBaHHSA, MOXYTb
OyTV NOBHICTIO BUrOTOBIEHI 3 NepepobneHnx maTepianis.

OCHOBHi  3aKOHOMIPHOCTi BMNUBY BTOPWHHUX BOMOKOH MiHepanbHOI BaTU Ha
BNacTMBOCTI ByaiBenbHMX po34nHiB 6yno gocnigxkeHo B poboTi [9]. Po3unHu BurotoBnsnucs
K Ha NPUPOAHOMY 3aroBHIOBaui Tak i Ha OBOX Tunax nepepobneHux 3anoBHKOBaudiB —
Bigxoais 6eToHy Ta kepamiki. BornokHa miHepanbHOI BaTuM Gynn BKMIOYEHi SK YacTKoBa
3amiHa nicky y Bigcotkax 0%, 10% T1a 20%. Pe3ynbTatv nokasanu, o, xoda TpaauuinHi
PO3YNHN MAKOTb Kpalli TEXHIYHI XapakTepUCTUKN, PO3YMHU, BUTOTOBSIEHI 3 nepepobrieHoro
3anoBHIOBavya, MalTb [JOCTATHIO MpPUAATHICTL AN BUKOPUCTAHHA Ha OyaiBensHOMy
MangaHunky. CnocTepiranocst noripleHHsi Taknmx NoKasHUKIB, Ik cepeHs ryctmHa (3 2169
no 1959 kr/m3), noBepxHeBa TBepaicTk (3 84 no 66 3a wkanoto Lopa), kaninapHa abcopbuis
Boau (3 0,51 go 0,73 Kr/MM?-XB), MiLHICTb NpK CTUCKY (3 25,6 MMa go 13,93 MIMa). Y Toii xe
yac, 6yno 3pob6sieHO BUCHOBOK, LLIO BKITHOYEHHSI BOSTIOKOH nepepobrieHoi MiHepanbHOI BaTu
00 MaTpuLi po3dnHy 3aMeHLye TennonposigHicTb (3 1,213 go 0,719 B1/m-K) Ta ycagky (3 0,4
no 0,25 mm/M) nig Yac TykaBiHHA UMX MaTepianis, 30iNbLUYHYN IXHIO MeXaHiYHY MILHICTb Ha
3rvH (3 5,3 MIlMa oo 6,15 MIa) Ta 4OBroBiYHICTb (HAMMEHLLI BTpaTK MILHOCTI Ta Macu nicns
20 umkniB nonepemMiHHOro 3amMopoXyBaHHSA-BiaTaBaHHsA) [9]. Cxoxi 3anexHocTti 6ynu
oTpumaHi B [10] npu gocnigKeHHi nosierweHux rincoBmx KOMMO3WTIB, AKi BKNIOYaOTb 0
CBOro CKfagy Biaxoau BignpaubOBaHMX LWIMH Ta nepepobrieHi BONOKHa 3 Tennoisonadil 3
MiHepanbHOI BaTtu. [logaBaHHA rymoOBMX 3aroBHIOBA4YiB i MNepepobrneHoro BOJIOKHA
MiHeparbHOI BaTW 3MEHLWWSIO WINbHICTb 3aTBEpaiNuX rincoBuUX KOMMO3WUTIB, LLO, CBOEK
4Yeprow, 3MEHLUNNO TensnonpoBIAHICTb Unx mMaTepianis HO 30%. ToMy BOHM nNpeacTaBreHi
SK anbTepHaTMBHE pilleHHS ANSA NigBULLLEHHS eHeproedeKkTUBHOCTI ByaiBens.

TakoX BKMHOYEHHS UMX BIiAXOAIB 3MEHLUYE MPOHUKHICTb BOASAHOI Mapu Ta BUCOTY
KaninspHoro nNigHATTA BOAW MOPIBHAHO 3 TpaguuiiHUMK rincoBumMun Komnoaumtamu. Lle
CBIQYNTb NPO TEXHIYHY AOLINbHICTE MOXMIMBOrO 3aCTOCYBaHHA LUMX MaTepianis sk 36ipHMX
MatepianiB y BOSIOrMx NpUMILLEHHsIX. Xo4a MexaHiyHi BflaCcTUBOCTI 3HMXXYHOTbCS BHACAILOK
BKIMIOYEHHA TYMOBMX 3aroBHIOBA4YiB Ta 3MEHLUEHHA BMICTY TriNCoBOI nacTu, Yy BCiX

npoaHarnisoBaHMx BMNagKax nepeBnLeHo MiHiManbHi 3Ha4YeHHS, WO BUMarakoTbCa YAHHUMM

380



HopMamu, Ans MmidHocTi Ha 3rnH (1 MMa) ta miyHocTti Ha ctuck (2 MMa). Kpim Toro,
CMoCTepiraeTbCa xopowa aaresigd nepepobneHnx BOMOKOH MiHepanbHOI BaTU A0 rincoBol
MaTpuli, WO NPM3BOAUTbL OO0 Kpallol MNOBEAIHKM MPU 3rvHIi Ta 3MEHLUYE PU3MK KPUXKOrO
PYWHYBaHHSA LUX €KOMNoriyHo YncTnx byaisenbHUX maTepianie. PesynbTaT nokasyloTb, LLO
MOXHa 3MEHLUUTM CMOXMBAHHA BUXIAHOT CUPOBMHW, 3aMiHMBLIK TiI nepepobrneHnmMm
Bigxogamu i OTpuMMaBLIKM HOBI OyaiBenbHi MaTepianu, ki € nerwumu, 3 Kpalloro
BOAOCTIMKICTIO Ta OinblIO0 TepMOCTINKICTIO. BkntoveHHs nepepobrieHnX BOMOKOH i3
MiHEpanbHOI Ta CKMOBATU € rapHUMM pilULEeHHAM Ans MOKpaLWeHHA MexaHIYHOI CTIMKOCTI
nonerweHnx rincoBMx KOMMNO3UTiB, Hagaun LM byaiBenibHUM Ta AEMOHTaXXHUM Bigxoaam
Apyre XUTTS LWISIXOM NMOBTOPHOIO BKOYEHHS 1X Y Mpouec BUpPOOHMUTBA HOBUX 36ipHMX

OyauHKiB.

BucHoBoOK

Ornapg icHytoumMX AOCNIAXKEHHS Nokasas, Lo BigX0AM MiHeparnbHOI BaTU MOXYTb ByTu
edeKTMBHO nepepobrieHi Ta BUKOPUCTaHI Yy BUPOOHMLUTBI HOBMX ByaiBenbHUX MaTepianis.
BukopucTaHHS peuunkniHroBol MiHepanbHOl BaTtv y BUPOBGHULUTBI LEMEHTHUX PO3YMHIB,
OEepeBHO-NACTUKOBUX KOMMO3WUTIB, rincoBmMx BUPOBIB Ta iHWMX MaTepianiB LEMOHCTPyeE
3HaYHUI NoTeHUian Ansa 3MEHLLEHHS1 eKOMOoriYHOro HaBaHTaXXeHHs! Ta NigBULLEHHS CTINKOCTI
OynisenbHOI ranysi. Pe3ynbTaTv AocnifkeHb cBigyaTb Npo Te, WO A0JaBaHHA BiaxoAdis
MiHepanbHOI BaTW [0 OyaiBenbHUMX MaTtepianiB MoXe MoKpawuTM AesaKi MeXaHidHi
BNACTUBOCTI, 3MEHLWUTM TennonpoBigHICTb Ta NIABULLMTM LOBroBiYHICTL. Kpim TOro,
BUKOPUCTaHHA NepepobneHnx martepianiB MOXe 3HU3UTU BUTPATU Ha BUPOOHMUTBO Ta
yTuni3ayito Bigxoais, a TakoX CrpuUsiTu €KOHOMIYHOMY PO3BUTKY PETiOHIB.

OpHak, He3BaXkaroun Ha 3Ha4YHUKM NOoTeHLian Nnepepobkun BiAXOAiB MiHEPANbHOI BaTH,
iICHYHOTb MEBHI BUKIMUKK, Taki SIK HEOOXIAHICTE po3pobkM edpeKkTMBHUX TEXHOMOrIN 360py Ta
COpPTYBaHHS BigxoAiB, 3abe3neyeHHs ix 6e3nevyHoro 36epiraHHsa Ta TPaHCNOPTYBaHHA, a
TakoX BIiQNOBIOHICTb nNepepobneHnx matepianis OyaiBenbHUM HOpMaMm Ta CTaHOapTaMm.
MoganbLwi AocnigAKeHHs Ta BNPOBaAXKEHHS HOBUX TEXHOSOrIN Nepepobkn MOXYTb CAPUSATH
OiNbl edekTUBHOMY BUKOPUCTAHHIO LIMX BiOXOAIB Ta 3MEHLUEHHK TXHbOrO HEraTMBHOIO
BMNSIMBY HA HaABKOSULUHE cepeaoBulle. Takum YAHOM, BUKOPUCTAHHSA BiAXOAiB MiHEpPanbHOI
BaTU y BMPOOHMUTBI OyaiBenbHMX mMaTepianis € NepcnekTMBHMM HanNpPsiMKOM, SIKUWA MOXe
CMPUATU 3MEHLLUEHHIO €KOJSIOMYHOr0 HaBaHTaXEeHHA, MiABULLEHHIO CTINKOCTI OyaiBenbHol
ranysi Ta eKOHOMIYHOMY PO3BUTKY. Baxknmeo npoaoBXyBaTW LOCHIIKEHHS Y Ui cepi Ta

BNPOBag)XyBaTW HOBI TEXHOMOriT Nepepobkn AN AOCArHEHHS BinbLu CTanoro ManbyTHLOro.
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