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YMOBH ®OPMYBAHHS TEXHOI'EHHHMX PO/TOBHII]

Jlyxe aKTyanbHHM ITHTAHHSAM CHOTOJEHHS € KOMIIIEKCHA Iepepobka cHpoBHHH Oe3
3aBNaHHA IOKOAM JOBKLIO, ajle Ha ChOTOMAHILIHIA AeHb He po3pobieHo Oe3BiIXOTHHX
TeXHOJIOTH.

BupobyTok 1 nepepobka MiHepaibHOI CHPOBHHH Ha CYYacHOMY eTarl CIOHYKAE J10
BHHHKHEHHS OJIHOYACHO JBOX npobnem: 1) exonorivHoi — 3a0pyaHEHHA JOBKIIA TOKCH-
YHHMH, BAXKKHMH METAJIAMH Ta IX croNyKaMH; 2) eKOHOMIYHOI — 3MEHIIEHHS PECYpPCHOIo
MOTEHLIATY ASpPIKABH.

(OCBOEHHS TEXHOTEHHHX BIIXOIB MOB’A3aHe 3 0cOOMHBOCTAMH 3YMOBJIEHE IX CTa-
HOM, BI4CTHBOCTAMH Ta MICLIEM CKIIalyBaHHS.

Cyuacui nepepo0HI NMOTY)XXHOCTI HE CHPOMOMHI KOMILJIEKCHO BHJIy4aTH BCl IIO-
TpiOHI KOMIIOHEHTH 3 BUI0OYTOI CHpoBHHK. | TOMY BifiX0[# BHPOOHHIITBA BMIlIYIOTE Pi3HI
LiHHI eneMeHTH — OaropoiHi MeTanH, PiAKICHI 3eMIli, 4 TAKOK 3HAYHY KINBKICTH Me-
TaNiB, AKI MOMKYTh BHKOPHCTOBYBATHCA B Pi3HHUX rany3sax NpOMHCIOBOCTI.

V Bigxopax nepepofKu KOJMBOPOBHMX 1 YOPHMX Py Ta IX KOHLEHTPATIB 30CepeliKeH]
3HAYHI KOHLEHTpaLl WiHHUX MeTanis: MukonaiBebkuii riuHoseMHuuit 3ason — Se, Ga, Y,
Au, Fe, Al; 3anopisekuii THTaHOMaruiesuii kombinar — Sc¢, Nb, Ta, Y, Zr, V, Cu, Ti;
Kpumcekuit 3aBoa aBookucy tHrany — Pinkichi 3emui, Sr, P; KoctaHuTHHIBCBKMIE 3aBOA
“Ykpunnk” — Zn, Pb, Cu, Ag, Au; MukuTiscekuii pryTHuii komOinatr — Hg, Sb, Au, Ag,
Li, As; [NoOysceknit Hikenesuii 3asoax — Ni, Zn; Hikononscekuil 3asoz (epocniasis —
Mn, Sr, Y, Zn, Pb, Rb, Tl; Binuuueke BO “Ximmpom™ ta Cymceke BO “Ximnpom™ — Y,
La, Ce, Sr, P; loHeubkuii XiMiuHO-mMeTanyprifinunii 3asog — Zn, Y, Hf, Ta, Nb, W; 3ano-
pizbkuii amominieBuit komGinat — Ga, Y, Au, Fe, Al, Cu, Li; BO “XapkiseTopkonipmer”,
CIT “Ykpuopmer”™ — Al,0s, Cu, Zn; “CII “Jlonkasamer” — Zn, Cu; ApremiBcbKuii 3aBojl
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KonsopoBuX Mmetanis — Ta, Cu, Zn; TypGisceknii kaoninoeuii 3aBog — Ce, La, Nd, Pr,
Sm, Gd, Y, Dy, Er, siki ckontentposani B MoramuTi [1].

3071011I1aK0BA CHPOBHHA BMIIYE MiJb, HiKenk, KOOANLT, THTAH, LIMPKOHIN, MOi6-
TIeH, BONb(PaM Ta iHII KOMBOPOBI METANH, SKI MOKYTh MaTH MPOMHUCIIOBE 3HAYEHHSA, 3071
1 aku KaiM’HHOI‘G BYTinns YKpaiHu BMILIyIOTE pifiki Ta poscisHui Metamu (%): nitiio 1o
0,015; mesnro mo 0.,005; crponuito mo 0,02; Gapio mo 1; ramiio mo 0,003; ckanmito 10
0,0015; irpito mo 0,005; naurany mo 0,005;mepiro — 0,005, anaugito — 0,025; amomi-
Hito — 20-30; 3zamiza — 10-20.

3araibHI 3amacH 30/0LUTAKOBO] CHPOBHHH B YKpaiHi craHoBnATE — 300 MIIH.TOH
[3]. Bmimyiowi mopoau, BYTians Ta 307a BMINIYIOTE HOpHI, O1aropoani Ta piakicHi merta-
nu. Byrnenocna ToBma ta BYrijisg 1HOAI MalOTh MIJBUIIEH] YH HaBiTh BUCOKI KOHIEHTpa-
nii geskux enementis. 3a nanumu O.®, ['oposoro i B.O.Jlapuaenka y 3011 BYTLLIs BMICT
repmaniio gocarae 1000 o/t (k.x. 714,8), nitito — 10000 r/T (x.x. 312), itepbiro — 100 r/t
(x.x. 303), a y Byrimni knapk KOHIIEHTpaIlli repMaHiio, iTito Ta GepHililo CTAaHOBUTSH 23, a
iTepbiio 8 [2].

OkpiM TOro Biaxoau rpasitauiiiHoro Ta duoraniiinoro Byries0araueHHs MiCTATh
(r/1): Bamasiio — 110; ceneny — 10; raduiro — 10; muenposito — 10; 3omoTa < 0,5; map-
raamo 400>30000; ypany —15-150; Topiro — 20; ramito — 25; mirtito — 90-250 [7].
OxpiM TOrO BIAXO[IH BYIIeBHI00YTKY, B 3aI€KHOCTI Bifl pO3TAllyBaHHs AXTHOTO MO,
TEX MOXKYTH BMILIYBAaTH LiHHI KOMIOHEHTH, KOHICHTPAIIS JEAKHX eJIeMeHTIB (BaHami,
repMaHio, rajiio, iTpil, CeleHy) A0CATaE MPOMHCIOBHX 3HAYCHB, ale Le MAaJOMOTYKHI
npomapky. I1ij yac ByrneBnI00yBaHHa TaKi MAIONOTY)KHI MPOLIAPKH MycTOl MOpPOJaU Ta
NPHKOHTAKTHI 30HH BYTiNBHUX IUIACTIE BUKUIAIOTECA HA 3EMHY TIOBEPXHIO 1 BCTYMAlOTh Y
TIPOIIECH OKHCIIEHHS, Mirpallii Ta KOHIIEHTPAll y MEBHHX reonoro-reoXiMivHUX YMOBaxX.

OcKiNBKH BCi Bifxomy BHPOOHHITRA, AK MpHHY000YBHOI, Tak i nepepoOHOI ramy-
3eif Gy copMoBaHi B yMOBaX BiAMIHHHX BII Ha3eMHHX, TO HaJIHIDOBINH y I'€0JIOT0-
eKOJIOriuHe CepefloBMIIE BOHM € METAcTabinbHUMK Ha 3eMHil nosepxHi. XiMizM mpolecis
MPU3BOOUTE N0 PYHHYBaHHS NEPBHHHHX MiHepanis y skux 30epirascs OajaHC KOMIIOHEH-
TiB. 3rigHO 3 IIpoIecaMH, sKi BiAOYBAIOTLCA B 30Hi rilepreHesy NEPLIMA eTar MepeTso-
PeHHS PEUYOBHH CYIPOBOJKYETBCA OKHCICHHAM 1 PO3YHHCHHAM (ximiunum Ta GloxiMid-
HWM) TEPBHHHAX MiHEpamiB Ta IHIIHX CIONYK METANB HACHYEHNMH KHCHEBMMH BOIAMH.
['eTeporenHa peaxilis IHKOHIPYEHTHOTO pO3UMHEHHH, K BiTOMO, BinOyBaeThes B MBI CTa-
il — iHGineTpalis I0HIB i MOJEKYT A0 NoBepXHi KPHCTaia 3 YTBOPEHHAM HOBOI MiHepa-
nbHOT dazu Ha Mexi PO3MOMLTy MiHepan — BOIHHH PO3UWH Ta BHHIC BOOHUM PO3UHHOM
KOMIIOHEHTIB, fiKi He OepyTh yuacTi B HOBOYTBOpeHHsX. I B 3aIeXKHOCTI BiA TOTO, AKa 13
[LUX CTamiil BiNOYBAETHCA TOBIIBHIIIE 3AEKHTh WBHIKICTE cymapHoi peakuii, P.Bonnact
BKa3ye, 10 MBHIKICTE HPOLECY PO3UMHEHHS 3aICHHTH Bifl KOHKYpEeHIII MiX ﬂmpyrximp
pearylounx pedoBHH Ta €QEKTOM HACHHEHHHA [12]. Kinuesuii etan nignopsiKoBaHHH Ji-
HiHOMY 3aKOHY, 10 BCTAHOBMHOETHCs NPHOTH3HO ONHAKOBHMH TBHAKOCTAMH YTBOPEHHS
i pyliHyBaHHs LIapy BTOPHHHHX NPOAYKTIB peakiil Ha MEJK‘i posnominy ¢a3s. PosunHeHHA
KOHTPOIOETHCA KOHIIEHTPAIIEI0 KOMIIOHEHTIB PO3UHHY MIK MEPBHHHHMH IPOLYKTaMH
(TEXHOTEHHUMH BiIXOAaMH) Ta piaxoro dasor. SKuo BigBanH HH “XBOCTH" 3ﬁa_rauem
CNONYKAMH CIPKH, TO B HHX ¢ BinDyBaeTBCH cipqaqexnc:mﬁ mpolec, Mpo 110 CBIMTE
piske smenmenns pH (10 3.4) 6l OCHOBH TEPHKOHIB Ha CTall OKHCNEHH: 1 AKHH TpH-
CKOPIOE pO3YHHEHH:A Dararb0x MiHEpAIEHAX YTBOPEHbD. : :

B ocTaHHi pOKM ¥y MeXaHi3Mi pyfiHyBaHHS B OCHOBHOMY PYAHHX MiHepaniB BCTAHO-
BJIEHA Baroma poJib MiKpoopraui3mis, 0coB/IHBO paxTepiii, AKAMH IeH mpoitec CYIIPOBO-
JDKYETBCS BUTBII iHTEHCHBHIIIE THM s TieKH hizuko-xiMiunux daxTopis [7].
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Vmoeu hopmyeéanns mexnozeHHux pooosuy

JlpyrHii eTan — BUHECEHHS MIKPOENIEMEHTIB Ta iX CTOMYK i3 TEXHOTEHHHX BIAXO-
AiB. Bix cynpoBoUKY€TECS NpoLEcaM mudysii Ta mirpauii. [ToBepxHesi YMOBH € CIIPHAT-
MMBHMH [UTS Mirpauii 6araTbox XiMiuHuX eneMeHTIB K y ioHHiit dopMi, Tak i B ckinani op-
I‘aH{]-MlHEpaJII:HHX KOMIUIEKCIB. 32 HABHOCTI TAKMX YMOB i3 TEXHOTCHHHX Bi/IBAJIIB BHHO-
cAyRCA BaHaiH, Millb, IMHK, HiKelb, KOOANBT, Mapraeis, repmMauiii, raniii, cpibno Ta is.,
Npo IO CBiI4YaTh BiBaTH y ByrieunoOysHoMy paiioni [lonbacy, Ha SKHX 3aBepuianacs
cTajiist BTOpHHHOI MiHepanizaii (B HiX MiKpOeneMEeHTH NPaKTHYHO BIICYTHI).

Mirpyioui po3unHH 3-IIiJi TEXHOTEHHHX BilIXO/IB HAJXONATE Y FPYHTH YTBOPIOIOUH
TEXHOTEHHI TeOXiMiuHi amomanii B HHX, fIKi XapaKTEpPH3YIOTBCA KOMIICKCOM MeTalliB.
Bignopiano TpyHTH 36arauyioThCs BaXKKMMH MeTAlaMM Ta iHUIMMHA MiKpOeIeMEeHTaMH.
I'pyHT Ha BiIMiHYy BiJ NOBITpA 1 BOJH MAIOPYXOME CEPENOBHINE. Mirpauis PeyOBHH Y
HBOMY BiZOyBa€ThCs Ay3Ke MOBLIBHO. BHACKINOK YOro y MICHAX HAAXO/KEHb pDT-IHHIB 3-
Mijl BigxoiB (OpMYIOTECS 30HH 3 BHCOKHM BMICTOM MeTailis. PO3INOBCIO/UKEHHA METATIB Yy
IPYHTAX 3 AHOMAILHO BHCOKMM BMICTOM Ma€ JIOKATIbHMA Xapakrep 1 TIOPIBHSHO
piBHOMipHE MOJie 3 HEBHCOKHM PiBHEM KOHIEHTPAlii 32 MEKaMH LIHX JIOKANBHHEX 30H.

Tax, HanpuKIa: TEXHOTEHHA renxmmﬂa aHOMais uera.uyprmmm BHpPOOHHIITBA
y M. JloHenEKy, fika Mae Iuomy 6,8 ¥, akymysioe (r/t): Mimi — 63-80000; cBuHIEO —
45-4000; uueKy — 250-50000; onosa — 8-1500; cpibna — 0,06-1,3; kamviio — 2-500;
cypmu — 20-500; Gepunito — 3-25; Mum’sky a0120, a TakoX iHII METANH B MEHLIHX
KoHueHTpamiax [3]. 3a ixuiMH migpaxyHKaMu MPOTHO3HI 3aMaCH BEPXHLOTO NEATHCAHTH-
METPOBOTO Iapy TPYHTY CTaHOBIATH (T): onoBa —15; cBuHmi0 — 45;Mini —180; HHHKY
— 700. ¥ MPOMHCIIOBHX paiioHax, Jie BeHKa ILIBHICTH npmmmmmcn ITiIBHILEHHI
BMICT METaTiB y PYHTaX € IUIOIIOBAM | B OKPEMHMX BHIIaJKaX aHOMAIBHI 30HH MOXYTh
3’ enHyBaTHCA MiX cOB0I0 i XapaKTepH3yIOTECS CYIUILHHM PO3HOBCIO/LKEHHAM.

[ONOBHUM MUTAHHSM NEPEPO3NOIITY MIKPOETEMEHTIB y TIOBEPXHEBIH JacTHHI 30HH
rineprese3y € KiHIeBHil misxX Mirpaii BHINE3raJlaHuX eJeMEHTIB Ta IX CHOMYK.

JIpyrHii 3aK0oH TepMOJMHAMIKH BKa3ye Ha Te, 10 1100a cucTeMa TAKIE /10 BCTaHOB-
NeHHs piBHOBard Mix 1 komnonenTtamu. ToGTO, MIrpylodi po3uHMHM (3-MiJ TEXHOTEHHHX
BifIBANIIB) OCKLIGKH BOHHM € NPOMIKHHMH KOMIOHEHTaMH MK BHXIJHHMH NPOAYKTaMH 1
cTabiIEHHMH CITONYKaMH Y 30Hi TimepreHesy, TO BOHH TAKiHOTh 10 YTBOPEHHSA TAKHX CTa-
BiNBHUX KOMIIJIEKCIB — MiHEpaTBHUX YK [IPOCTO (PIKCOBAHHX.

TinsKH 3a HASBHOCTI PiBHOBArM MiX KOMIOHeHTamH cyOcTpaty (rpyHTY) i HacHye-
HUMH PO3YHHAMH BilIOyBacThcs copOuis Ta MiHepanoyropenHs. To6to iHinbTpaiifii
METacOMaTHYHI IIPOILIECH Ha MeXi po3miny TBepaa (asa — po3uMH 3a HASBHOCTI BEJHKOrO
rpajieHTa KOHIEHTpaliil KOMIIOHEHTIB, SKuii B rpyHTOBOMY npodisi 3abe3neyenni Ginbim
YK MEHII iHTEHCHBHOIO iH(DiNBTpalieio NOBEPXHEBHX BOJ JI€ TOJIOBHOK € rpannyHa (asa.
Came TyT 3a nanumu [JI. ITocnenoea [9] y xonmencaniinili 30H1 MIKpOCHCTEMH METAaco-
MATO3y TO BiJIbHMii IPOCTIp 3aMOBHIOETECA HOBOYTBOpeHHMH (azamu. [1.C. KopxuHCEKHH
[6] wnA TakMX cHCTEM BKa3yBaB, IO Ha 36LTbLIEHHA IX MOTYXHOCTI BifbyBaeThes i3 30i-
NBLIEHHAM 06’ €My PO34YHHY, AKHH (HLILTPYEThCS Yepe3 OJAMHHIO IUIONTi MEPETHHY.

dizuKo-xXiMiyHe MOJEmOBAHHSA NPOIECIB TinepreHHol 3MiHK Mopif pi3HOi OyH0BH
J03BONISIE PO3MIAHYTH iX KiNBLKICHY XapakTepHCTHKY | BH3HAYMTH IIBHAKICTH POCTY MeTa-
coMaTHYHHX 30H. Lle ayke BaKIHMBO y TOMY BiJHOLIEHHI, 110 Ja€ MOXKJIHBICTE OLIHHTH
nepios YTBOPEHHA KOHLEHTpAllii METAIOHOCHHX IOPH3OHTIB Y BepTHKaJbHOMY Hpodim
MoBepXHEBOI YACTHHH 30HHM rinepreHe3y. 3a TakuMM NpUHIMNamMH copMmyBalock TeXHO-
reHHe PO3CHIIHE POJOBHIIE NnaTHHOiAIB ¥ HopuibcekoMy ripuuuopyiHomy paiioni, ae
BMiCT KOPMCHHX KOMIIOHEHTIB y 2-3 pasu Ginbmuii uum y BuXiguux xsocrax [10].

116



Ymosu gpopmysanna mexnozennux podoeuwy

E_m:mne_}_m:.a AINAHOK Y reoXiMivHux manmuadTax je MOKTHBHH IIPOIEC BCTAHOB-
JICHHA XIMITHOI PIBHOBATH MK MirpylouuMH PO34YHHAMM Ta KOMIIOHEHTAMH IPYHTY B TIEB-
HHX nammad:-:mn-ymximitmnx YMOBax € OJHHM i3 OCHOBHHX NHTAHb 1€ MOMKYTb HAKO-
IHIYBATHCS T1 YH IHINI XiMi4Hi eneMeHTH, TO6TO MOKHA BHSBHTH NEpCIEKTHBHI UTTHKH
1A CYJacHOTo (OpMyBaHHA TeXHOreHHHX pooBHIL TuM Ginbine Ha 3eMmui TIOBEPXHI BijI-
OyBarOThCS MPOIIECH CYYACHOTO BTOPHHHOIO PYIHOTO MiHepanoytsopenss [11].

_ YTBOpEHHS B IPUPOIHHX YMOBAX TillePreHHHX METACOMATHIHUX YTBOPEHE 3 yciMa
MIHCPATEHHMH MapareHesucaMu, sKi Oynu BuABieHHI OaratbMa jociimankaMu [5-8 Tta
1H.], 3a€Xkath Bifl riApoaHHaMiYHOTO pexkuMy BITLTPYIOYHX BOJ i MOMYTE (DOpMyBaTHCH
TITBKH B TOMY BHIAAKY, AKWIO 3 ofHOTO GoKy 6yne iHdinsrpanis mMeteopHux Boj yepes
nopoay, a 3 IHIIOTO MBHAKICTE JpeHaky Gyae JOCTATHBOK I BCTAHOBIEHHS biznko-
XIMIYHO!I PIBHOBari Mk po34MHOM T4 HOBOYTBOPEHUMH MiHEpanaMH,

Bupuaioun 3aKOHOMIPHOCTI TeXHOIeHe3y, MITPAliio Ta IEPEpo3NoAin MiKpoemeM-
€HTIB y MOBEPXHEBiH 30HI rimeprenesy Ha tepuropii Ilisgenno-Cximnoro onbacy Vi-
paiHH, BHSBIEH] IMiABHIIEHI, a iHOA1 if BHCOKI KOHIIEHTPAIIIT TeAKHX MiKpPOETEMEHTIR v aK-
BAIBHMX Ta AKYMYJIATHBHO-CIIOBIAIEHMX JaHAmAfTax KIapK KOHLEHTpALil JesKHX
€NEeMEHTIB y Oarato paziB mepeBMIIYE IX BMIiCT Y TeXHOTeHHHX BiXoJax Ta Ha
TEXHOTeHHHX aHoManiax. Cepen HUX Miab, XpoM, Kaamii, cpibiao ta in. (AHanisysaiucs
PAIOBI TEXHOTEHHI aHOMAIIT Ta BiZIXOIH HeMaro4i IPOMHUCI/IOBOr0 3HAYEHHSL. ).

Tobto mani axTH BKasyroThk HA Te, 10 AKIIO pOoOMTH TEXHOT€HHI BiBanH Hemo-
JATIK BT aKyMyTATHBHHX JUTTHOK JIe Y IPYHTaX MOJKE BCTAHOBIHOBATHCS (DI3HKO-XIMiuHA
PIBHOBAra, TO 3a IEBHHI MEPiog Hacy B HUX MOJKE KOHIEHTPYBATHCA 3HaYHA KiNBKiCTh Me-
TaNiB, [0 NPOMMCIOBOTO 3HaueHHs. Lle ocobnHBO nyxe akTyalbHO I THX BiAXOIIB, fAKI
BMIIIYIOTE PIAKICHI Ta DJaropoHi MeTant i AKl He MOMKIIHBO BHIYYHTH Ha CY4acHOMY pi-
BHI.
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Kann. texn. nayk, CAITYHOB B.A. (MucTutyT hM3HKO-OPraHHYECKOH XUMHH W YITIEXHMHH
uM. JIM. JIureunenko HAH Vxpaunwr), noxr.reon-mus.Hayk [TAHOB B.C. (HorHTY),
kauj. ¢us.-mareM. Hayk CTAPMKOB T.II. (MuCTHTYT (H3MKO-TEXHHYECKHX T'OPHBIX Ipo-
6nem HAH Vxpaungr), kana.reon.-mun.Hayk KYTIEHKO B.J. (JouHTY)

TEPMOHHHIIUUPOBAHHAS JECOPBLIUA METAHA YTJISIMH

CocTosHHE BONPOCOB YNpaBleHHs ra3ofHMHAMMYECKHMH CBOHCTBAMH YIOJIBHBIX
TUIACTOB CErojiHA SBISeTCH pellarolMM (akTopoM pa3BHTHA TEXHONOTHH H IKOHOMHKH
IIAXTHOI'O IPOU3BOJCTBA.

JecopOuus MeTaHa yriisMi W3y4aiack MHOTMMH ucenenoparenamu. Ocobblid unTe-
pec B 3THX paboTax BhI3bIBAET BIHAHME BOJH Ha mponecc Aecopbiuu (1.2) ITpu sToM pons
BOJBl OLIEHHBAETCA HeoMHO3Ha4yHo. B page pabor orMedeHO NOJaBlieHHE JErasallH 3a
CHeT KalCyIHPOBaHHA METAHA, T.€. €r0 3allMPaHHN BOLOH B MOpax ONpEeAeiCHHOIO pasMe-
pa. B npyrux paborax, Haobopot, oTMedaeTcs yckopeHue aecopbuun. Bacioukos [2] Bbl-
TIONIHMJI aHAM3 JIMTEPATYPHBIX JaHHLIX W TPOBEN TEPMOAHHAMHYECKHE pacydeThl pasind-
HBIX BAPHAHTOB JecOpOIHH MeTaHa yBIaXKHEHHBIMH Ia30HACHIIEHHEIMH YITIAMH, KOTOPEIE
MOKa3aJli, 4TO «TepMOAMHAMHYecKH Hauboliee BEPOATHEIM HABJIAETCH IpoLEcC COpOIHH
JHIKOCTH Ha CBOOOJHEIX Y4aCTKaX ra30HACHIIEHHOTO YIS H OTCYTCTBHE JECOPOIHHE Me-
TaHa 110 MEXaHH3MY 3aMELIEHHA ... BOJa CclIocoOCTRyeT AecopOuMH METaHA ... 10 TEMI0BO-
MY MEXaHH3MY ... TEMIIEPaTypa YIJs [ocjie yBlaxKHeHHs nopenuaercd Ha 1,8°C. Bouanue
TepMH4ecKoro ¢akTopa Ha CHCTEMY YTolb — MeTaH — BoJa Hccneaopano cnabo. Jlannas
paboTa MocBAINEHa 3TOMY BOIIPOCY.

SHCHEpHMEHTEﬂbHEH 4acTb
ITorckoBEie HeenenoBaHHA TIPOBOJHIN C HCIIOIB30BAHHEM Pa3HEIX IIOJXOI0B H pe-
aKTOPOB Pa3HBIX THMOB, B HACTHOCTH MCIBITAHO!
—— HCMOJIB30BaHHE MPOTOYHEIX 110 BOAAHOMY Mapy peakTOpoB;
— ra3oBbUIENIEHYE [IPH HATPEBAHHH [IepeMEelIHBAEMON CYCIIEH3HH YIJIA B BOJE;
— HCNOJIL30BAHHE IPYTHX KOHCTPYKIIMH,
Haubonee crabunbHele H HHTEpPECHBIE, HA HALN B3], Pe3yAbTATEHL IOIYYEHE! HA
yCTaHOBKe, NpejicTaB/leHHOH Ha pHe. 1.
Hcnonszopanu gonenxue yriau Mapok K, K, OC, dpaxmmo 0,00-0,25 MM.
XapakTepHCcTHKA yT/IeH IpeacTasieHa B Tabnue 1.

Tabnuna 1. XapakTepHcTHKA COCTABA YIaeH

Mapia iz ? 'I’exlmqgcr:uﬁ aua;rma, %o ; OnemeHTHBI cocTar, daf, %o
N A R i H N 0
K| uM. 3acaneko 2,0 N 0,9 30,6 85,0 L2 1,6 T

K | um. Jlennna 2.4 0,9 1,0 26,9 86,4 4.6 1,5 6.6
OC | wmlvmara | 06 | 09 | 08 156 | 90,8 | 4,1 L4 28
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