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HepenexTusel Mago-YunukeTckoi KBapueHocHoii 30HbI

HA KBAPUEBOE ChIPLE BLICOKOI0D KAYMECTEA

JX. Dawwaxvemosa”, HI Bwmdmaeea, A.E. Henpsxuri

W FIT « R sbomepedie, Kavane, Pocour

B cramee paccmmmpuinanTes nepenesT e Mavo-Yimavercandi somw & smcia it yneti TImosMckoro KB HOCHGT T
pasons [TpebaiEanscRof NposrmEy, K3k NOTeHHLTRHG BEPORTHOH HOBUA CMPLeso R GaIal MPaIryIMPOEEEIID i TP0-
FPEMNETT KNETILE 1A BOCTORE CTRtb. (IEnm neponekTHE MIGUWATH NPOBELEHA Coriacn pripaficranoay o BTl
LHHHreonsepyws anropusy wiyyenis KERpLcERs ofLecmon, BKTMU0UEsY KOMTIEKE HOAtones WhgesTsaHb
HETIICOHE SUCHEA READUEEOMD CHPBA, KRAPLUEDLIX KORIEHTRATOR W NPULYETOR HE HEK. PEyasrarg mocneinsans@ nis
KIIEIH BBICUEY N PETYTMTITHREOCTE ATTOPHTMA. HECIeI0maimn rssnasas e CTATEH NOHEEREWY PaO0T IKCIPcci,
C NLICORTH A BEpOATHOCTH IposecTH aGPaKnasy o bEsToE 00 KEHOCTEY CRHPLE, BLIETHTL yasi-dIoq i ke
THIOE EE2DIE 1 NAMSTHTE BOEMOGHBIC 1581 PABSCHEN RCTIRIKINEAHIEE chipks [lamyveHmme P IBTATH OBLNIE HEIKIIES0-
BAHEL NPH BELAC ISR M ORIETY PHRAHEH (EDCICKTHBIEM Y YHACTION ERANLERMY EIT 118 HUEHEN NPOrHoaHH S Pecy pios
BHIENEHHRX [y O Mt L THIHIA KRADR

Kovmemnee cvopa; [latoceni sespuemicindil pason, aTropsm HEvaciia KBpIsces X oFbses, sespuence chine,
FHIKIMOIfIELE AIPATHARH KBAPLS, KBAPLEBMIE ko, PR~ PR RO HH B THIOL

MLap perepoesnnn. lasasverona 11X, Brarrassa HI, Henpasies A E (2019 Tepenesmana Mano=-YumuveTcroR
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Beeaenne

FipHpoanoe KBAPUEEOE CHPLE OCTASTCA B MAPOROR
IPAKTHKE SCHOBHBIM CTRATEMMUECKMM HCTOMHHEDM N0y e
HHA BLICONOMHCTRIN KRAPLICHLIX NPOTYETOR (KDHUCHTPATOR,
MHEDO= H EOHOOOPOLLS0E | LI BLRICHKOTEXHON0HEHER [po-
Alcrs, Boe KpUpUeBLIG NPBIYETL paanay ol cTenehn
EHMHYCCHOA SHCTOTH SWIRNTCR GII0BBIME KOMIOHESETAME
TEMIY TPOBRIHHEQRON, OOTH eCkE, CReToTexHHYeCckal 1
Apy Tk pokHeHWNY oTpacneh npoMeLLTEnnOSTY {ARCEHDE
H ap., M2 bypead w ap., 2007).

Munepaapno-ceipecean Gasa KEEpUEROrD cupes Poccin
BRIRMIET MECTOPIAICHHA NECI00NTHECKOIT KIAPI, M-
HOPD XEeCTin, 1T THPOBAHHOMD, NPSIREIHM0 B Henpi=-
IPEHOTO { MON0IEE=0 00 | AIBRRONG KBAPUE H KRIPILETOR.
[ToTpebHOCTE B NECIOITHYECKIM KEAPLIE M MOPHOM XPYCTR1E
I HACTOALLEE BPCsA NPAETHASCRN GTCY TETRYET N0 NPHYHHS
MEHE NPHPOLIMAITTD CRIPBR HCKYCOTBCHHBIME AHLIGTAMEA
OCHOBHBIMH HCTOMHHEAM j19 NOTFIEHHA KBAPLICHEDN KO-
UEITPTOE 0CoBol YHCTOTH CAYRET rPoHYAHPOBIHHLIA |
NPTSPRHEL HHABHEL KBAPL ¢ BELy el poIB rpaHyIHpD-
H-u.||||:|:-|1.|1_.'"| KCERDB F AP, EUH]. OcHoRiiLE FANACK o A00RYE
FPAHyIHPOBARHOMN KBAPLA COCpeanmiiens 8 Yiarefckos
KBapLiEieins pudione Ypanbckol NposHHLHA.

B aasuon crane FACCHMATPHBATCA NCRCIEKTHAR Mana-
HHIHKETCRO 30HB B B T | s e KeapUeHocHo-
ro pafana | pslafcamsemsit NpoBHELHE, K3k NOTEHERLARRDT
DEFREKTS TPARYTHPOBRHHOMS H MPEpas s HIBH0 HBAPLLA,
PECIAHRAKILIEN M EEEELTRHO-CRIpheEyEe Gaty {MUE} knapues
BOTO Chlp Pocens. Pafioramm, MPOBEICHEHBIMI OOTEY KM
Gwaprue o BHHHHCHME nag prrmosomereos AL Maabiesa

" Casirmomiased ceman Ture Xirnasosua (IAMEeesosn
E-mmi peals il ew

L 2075 Koo kTHe aTopok

KOIiKn4aA
BEPHA

.

198594 1) p Geccefine eparers TeseRAR pu B [Tamos o Bo-
JOPIALE0p CMeRHEN GICoeHOE, JOKLIAHA NERCTIETEANOCTL,
peibona, MaEn MPOrHOIHAR OUCHKE TCRPETOPRIE HA ERApLehoe
Chipee, Ho HEIHOMETEILEBE MACITAGL NPOALIEHHOM Meo-
AOPC=TEXHOIONHSE CROND MIYHEH A BOTRCH0BLIM Bosce eiHn-
.'!I-al'.'.'lea.ﬁ'thll IENICITHYECKHY W I I0rD=TE H IariYes K
HECACIOBAHHA KRAPLCEOM ChIfsA H eI 0 ATHMsTI,

B X017 roay B pasEdX MOcyJAPCTECHHOMO KOHTPAK-
Td ¢ PeIepLibiEM BICHTETBOM [0 HELPONGEI0BLRHD
{PocHena) Janepauen sl BeKaEE Pa3OTh B HEHOH YACTH
NMaremckorg Kpapuennenom prionn, B NPOLScce KoTopex
NNy HeHL JAHHEE, FRATWMNOEENE HA IEPCICKTHEY BblAR-
JIEHHA HOBELN PO BIILLIEN 1% e KTOE NPy Mlinno=
YenHEeTCRDl KBapUe o cHOR J0H .

Meroasl necoeosanni

Heenenopanna NPOECACHL COMTAcHD panee |1u'|p_|l'|||-
raunomy PIYT] «lIHHHreonrepyns anroparsey mevyeiin
ERIPIEERIX FLEicTOn, BEITHAARCLEMY KOS HoHGoaee
:IML':I'-'IIHHHUI METOOE OUEEHEH KBIPOCEOTD CEIPLA, KBOD-
LEREIE KOEUEHTRATOR M IPOLYKTOB B3 HHX [ARCEH0s 1 ap.,
Z0LE). Anropiry peaosset Tpd Biogn: [ — resnorsseckoe
HIYYCHHE KRAPULCELIX OftEkToa ¢ TPAPHLIEATCE KHADERG I
criped, [ — paspaGoTha ONTHMANBHGE TEXHOIOCHYCC KOA
cxeme OBUFALLENHE ChIPRA, NTYYEHHS H GUSHED EaHSCT Bl
rayGokD ChoraleHHES KBAPLEEES kolELEnTpaus, [ — k-
MUACKS METOION DOy SENEA TOTOBR0R NPOIYKIHA (CTEET0) B
AA0OPATOPHEIY YCIORNAK, HAROMTEE TPHITIERENHIIN K (1P
MEILACHHBIM, H MCTOOL CUCHEH €8 KEECTRL.
ECENEER e (LN EI0KD MIBOTAHT HE CTAIHH NOHCKOBLIX

IIF'IH PILLE Y SMEHH B DI UHCT A KHiL e
i, OTOPAKDBATE TRYIHOOBOTATHMOE Chipke.
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HonEHTEARIbIE PEIVNLTATEL ARNROTCH OCHOBIHKEM npa-
BEICHHR SHRTHOMHTCARHG D sTana (1] Gaok) Hecresopammii
CNOTYHEHHEM MOToBH NPTy IEEs.

COrnzcin wiropHTsy, MepERil Jmran HeoheomRLEN i
BEMNOHAY N02ELIE pPaDUTE M BHATHTHYS CKHE HOCI800 BEAHHA
PANGEEIR P0G METOIAMH MHHEPLIOTHYCCKOTD AHATHIA,
ATOMHOR IMHCCHH H MICC-CNEKTPOMETPHH ¢ HILTY KTHEHO
CHATAHHOR naamol, cpeneneHns sfduirenta coeTonpo-
FIYCKOHHA, LIeXTPORHOND IHPAMACHHTHOMD PCIOHANCA, pac-
TRONG IERTPOHNDR MEKDOCKTIE H PEHTIE RO TEY KTY i
HZNHTE, [TONCBRIE METITR BEIMALTH BHIVA LIrOe HIYUEHME
EBOPLCELIY ®HT, HY TEpaMeTRoE, MUPAKTEPE BEHTAXTOE HHI
& HMELILAMIH M IFOPOAAMM, HETHM MG 6 B TTPOHH KlOILms
TIFHMECHEIS MHHCPAIRHLY KOMITGHCHTUR B CTEREHE Wi, palEH-
VH8, BHIVATLHOH YHCTOTI CAMONG KBEPIL, MPaHYI0METPHE,
i TOEHDC WCCHSIOBIHHE MH/I0BMCILAKNIETS Kosiiexcn, Ha
BERIAY ANRRAE DL T POBEIEND TEXHOOFRYECKLE OijEn ki
HNITHMOCTH KBAPUCBOTO CHIPLE HE NafORTOPHO-TEXHO
NMOTHYECKHR MPoEas 0 AHATHTHED-TEXHO IO HY ECRM CEp-
THPHEALHON NG HENBITATE R HOM UerTpe (ATCHLL) ©IY1
cLIHHHreensepymer o Ha Moy TeXHOI0r MY EcKEx Mpax
Hit OTNETHO-EPOMBUILICHHOA THHEH (ADoK umTeisecspii
POES. Kawectoo nomyseniss koHUeHTpamon oueH ruamocs
cormcHa JefcTayiomiy TY o cTasmapras pocerfcmny
Ay DERHIX IPOHIBOOHTE e,

Peavanrarm

Npndafikanscxas KBAPUCHOCHAR NPOBKNILI 0ANALZET
GonedlsiemH nepenekTRIAMH N0 PecypokoR Gase I PRy H -
BIFIHOTD K Npo3paiiom seapud. Hawbonee nepenexTHos b
zeAeTes [TaroMcenii keapucHocnwii pafion [ Maawioes,
1987}, komopeill HEXGINTER BO BHY TPeRREH HACTH Ay oobpaz
Hore Bafikaao-TlaTosessm ex 1o Mamo-HalBH om0 nofca k
“eBCRy O seprosbed p. b, [larom. C cepepa o socroxa pafios
afipaMnReT Ay rooGpaiHan ona noHATHRA, ¢ CCBEPI=IRITLIA
HOO-BOC T KGR OFPAHHYSH padTosdasmH C B PR BORC TN 0 0
Hanpasachdd. Maso-Yunukerckas KBapuenocHan sona
pachaimkena B waknod yacTh [laromMekone ksapuenscHon
PAADHA W DpetcTanIseT cobol LOBHYIO J0RY CMATI ¢ nafio-
PM CODTRETE TBY BMUMX CTRYKTYP (HANKHIH, KY N0NE, CORHIH,
HEAMOUIHEN Ieb1¢ GACTOM LADHATAME, (IACTORETAKZIHTIMH ).

B peayanTire nposeaenna NoHCKDRLx padoT Ha noournan
Muo-Yunnxercwoit Ksapuenocnoll 300, noMHMD paiey
ELIMHFEHHELY. KBAPLCTPORBENCHWE, O0Hapy®ens capue 200
AR H HX pRIEAnoE. Keopucese Tl cOCpesoruNeHsl &
iy TERTOHHS ek Gnokax - Janantom XuofiBepramcro g
BOCTOSHOM MU0 KETOROM, PEimeneHex by rpHXTHHC KW
pasiosos CyGMepraroHLILHOM npocTHpanks, Ha ocose
MOPOCTRY KTY PO RRILIHIA, TPOREISHHOND (10 HIBECTHOR
MeTORkke (Bonasckas, 19900, Ha nnns sseers CEpHA
KY TONEHORKNTBUEBLIY CTRYETYP PAINOrG PaHra i thipies
{Buizraced # ap., 2008). K wram CTPVETYPIM, K OrpaiHyp-
BARCHILIMM BIX KOJEREBBIM B 5 MO0KY PEETOMAM, THHCHH LM
CABHIO-HANBHTAM # NHXPEBRIM HANRHCAM TPHYyPONSHEI
EHEPUSBRIC A,

A LIOBMELAOUIRE TOPOIE OIROCATCR K CHTET T
contii W GYTAPHXTHHCKDN CBRTAM Bantaranaxekod MO E e i
CPEAHETT pRpoa.

XafisepruHckuil Aen0BMewaoWHE KOMIICKE 07-
Aky3eTeA Goaswoll necTpoTed cocTasa: npeabnaias
CIEHUL © PARIHYHBIMH NETPorpado-NeTpoxHM e CEHMH

_ grA™

X Nassaxserom, H T Bsuraena, 4 F Heipasun

H IEOXHMHYECKHMHE OCo0eH NOCTAMH, Nepec i B e ey
¥ KBIPUHTAMM, KEAPUHTO-MHERCIMH, DCHOSHA MHHEPLIL-
HIlA ACCCHIRALNA CIIBHLCE — BHOTHT-MYCKIBMT — VEAZRIBACT
Ha MpeofpasonainA BMEIAOUINY N0PL] § VEJOBHAK 10
PHT-MyCROBHTOBOA Cyldaumn Iencnocranuesod dacim
A0 WHAOT=aMGHOOIHTORONR ¢ NORBICHHES TIPATCHEIH
PAHAT My cooBHT-GHoTIer+kapa. Wlkpoka npenctanies
AHEAMOETAMODEIHHECKIE OPOTIbL, LU0 KITOPE KaPaKTepi:
CTRYETY PHEN HERIHOMHOC T, MO ATO= MR OB HIRE R
AATHHETBIA OGIME, NPHCYTCTEHE METACOMATHYCCKIS pe-
obpasonangi, MEkponopdrpoinacTHieckse obocofienny
OTMENTER GPERYHPOBANHLIE NIOPOLLL, 3 THKKE MILIOHITL,
HALICHETW, GracToMHI0IETEL B peayiLrare pHTeHCHEND
MPOABMCHH LY HATDKCHHLY TENTOHHYCCKIEN TedapMaliH i
Muano-Hunukerckan sona npuodpera ko moKpoRHa-
CENLIMATOR CTPOEHHE © LEMPOKHM PATRATEEM IUIBHIO8E %
erpyeTyp. [lpk 3T0M npoH 30w G Hasrrakke nope xafisep-
PHHCESH CEHTBI Ha By rapHaTHHCKY .

A& sETas0pdOrCHHO=I ML POTEPS AN LH LIX MECTO P
IR, K SOTOPWM OTHOCATCN MECTOPOAICHHN KRSPLCROID
ChipA, HEXIHEIE EPEHYHO-OCA10M b IO RCCMITPHEL-
IR KK HCTONIHER BRICCTRR W pyaoodpady ioiims duior ok,

JnE xaRBepri HCKONS KOMIIERTA COCTRRM CIHILECTHIX
FAIHUCE NOOATAOT B NONE DEIMTOS6YN H AICEPRIeTHTORRIX
APrHLTHTOR, 1# PORHATHTOBRIX, peme c1abo kaplamaTHeTr
G0 KEICTHETLIX CHATHTOR, Hasnapie coct ANL] HHT-
H amepBoNCONCDMAINK CIBHIECE OTHECSHEI K MY BAKRIEbIM
BNCRPOTHTAM, KEPGONITHEM B KEIESICTEIM ATCEDOIHTAM |
ancspofie nTas. Hasecrio, yro nensroswe ncamym conepaar
B MOBLILISHHOM KOIHYECTBE IDPOBRE [EETHOPB] © BEACOKEY
colcpaaines kpesuesema, Metamopuyeckue npeofipa-
JOEIHHA BENOIHEIR DO, NPEHMY HIESTIENHO IETHTOROM
COCTARE, NPHBOIAT K SRACTEHHED JAXOHCEREN POBAH I b %
NOPOERIY PACTBOPOE, CONENMIILIAY Kpesreses , © MOCE, gy =
HOLILH® Er0 OTBOKeHHEM B By paccnaiucaanma. Hasne
EPUTHHEHHELS HILIARHTOE B PSR K BepriHeeil CRHTL
COELAD NAMSNPHETI LS VEADEHA IKPAMHPOBIHHA PacTng=
POB, 8 NPHCYTCTEHS B COCTANE CEATLI }'J'.'JLT‘-CI.‘II.";}.‘JQ‘P‘.-HHI.IJH 5
HIAHLCE, NO-HHHMOMY, ENOCOGCTBOBATE GCakIeMM PRIL
RHMECCKIN HIEMENTOR HT KRAPUOGPAIVEIILINY PacTIOpOE,
DDECICYHBAN, TEM CAMBIM, HIRCTOTY KEApLa.

By TApHATHHCK IR KOMNICKRE KapakTepHayeTen npeofu-
HEEM B COCTIBE NS0T ieACo S 1 KHAPLIHTOR © [0 i
POUTEY CTAHILEE. 0 BLCORDKPEMHHCTIE IOPOIL C HoHK-
WEHHEIM COQEPWAHHEM Cyamia weaosci. loscesecTioe
MPHCYTCTEHC B MUNEPLIBHOR SCCOUMMILHE TPEHATA YKL
B2ET 112 NOELIUECHNY K CTENEHE METAMOPEIME MO Frem
KOMILIERCH. HEXNOAHBLE NOPOTL NNArHSrIERACHS W KBAPLA TN
Gy FAPMXTHHCKDID KOMILIEKCS OXIPAKTCRH 0L KK AP
H MOIHMAETORBE CYOapRosn, I TAKHE kak Iy BAKKOB LI
NERIUHHEH WAk TelHTE Cpeine=ocnoBnaro coctana, J1a
HEXLHBIN (OO TE800 COCTAE XAPUKTEPHD [0 HHEHNE
COLEPAanHE BOIE B NUPpORLIY pacTEepas. |ps vx METAMOf-
fHSECKHX NPEOGPRICBAHHAN IPOHCRIHT BRLIEIHHE IO LIX
IR, COMEPHALLMY PUCTROPCHHLIRA KPesneies, H & o1-
AOHCHAC B TERTOHRAYCCEE NOAMTHUTTHHBI ¥ 130 X (A
paccaanugpzEng ). Ho ofes aeone e
MO HE COCTIREN DICPBHMHRIR 11070
C NOPIEME XARBepragcmrs sl

KBAPUSODRIIBAHHA OFPIH HYY

FAPHATHNCKDND KDMIICKCH

KOmnus
BEEPHA
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flepauic sman. [loaesoe wiyvenne BHILHOMD KNEpUA
Moo= unureTcrndi KEAPUCHOCHM J0H Bl NOKEAZAN0 €15 jpes
LLANOPAIHGCTE M3 TERCTYPHO-CTRYETY Pk 0C0ECHHEOCTAM
H BeecTReHHOMY coctapy, Hanboaee umpoxn pacnpo-
CTRRAHEHR HHABL, CNOEESRHLIE HEPBHOMEPHO IS PHHC TR S
.'JIIrI:LH-::-?dL"iI‘-1I.'||:r¢lH3|.'|Ha_-||||.|.=.| X BRI Ehuu:mm LF THEHE
HITL ROy IHPOBAHEG MG KeapiLn CpenHe-met ke pHACTeH
LUPYETY PR H MEQERY HG KESCTIUTHYECKO D KBIPLLA FHHHTO-
BPRICTOR CTPYETY Pl [Bouarsesa o ap., 2018; [ainascTosa
W op., 20049,

KBIpUEBLAE WHNB, SR HHBIE 1 PIBROMEPHOTERHHCTIIM
_IIIIIil"-ll1"-‘l.'T:'|!-1l.'l|'ll|.ll-l'|l|l|.'.|-:l|':."m1 HBABILEM, NPEAYPOYSHED 1P
HAY MAECTUEHHD K FHEACO-Y CI PO CTO-CALERLM TP AM
xuilﬂl.'_'.":i'l-'ll‘lL'EZ:lii CHHTHL. AHI NTENIDEHIHGA, ML ALITHTD-
oD e (ops, Drnod o7 20090 T M H MOLHOCTMO 25 M
HanGonee kpyiripie BHAR AocTirnor 130 s npH MousoeTH
335 M. BRI CHOMEHEE CRETI=CEPLIM KBAPLIE & Mpospay-
HEIMHE B OOTY IPCIpitHBIMH SERHEMA HENPABHILHoR (opae
pawsepos T 1=10 pmse 30 23 oM.

F R CEAHY PO B0 KEAPLL NPHY PONSHE TPEMy-
IHECTEEHHD K KBAPIEID=THERCOBRIM NO00.71M ﬁ} FAPHXTHH=-
CROR CHITH, XAPAKTERHO IO0r0e, CyEe0 MIACH0e TATer o e
HHI © DANSNHEM B CCBCPH LY pymdan nod yraams 10307
BHIB NPEMMYILECTECHHG TUIneHIrofl i pnana e
ECTRCHAKITEN NAHTOOBpAIHLIE Tena, JIHHIoBILIHue BHIL
JOCTHMZHST LiHHE 40-50 M, HWwes MODHOCTE B [y nan
a0 3T W, Euae cromcss Gefiid, CBETAD-CEPLIM KBIPLIEM
£ NPpOIPatHE s 1 Y NPOIPAMHEI N TemiaMe Gkl g
HEAMETPHYHOR opabl paasdepon 1-5 mm

I EraHTOZEPHHC TR TEPEHYHO RPHCTR e ckH i KRAnL
PRACOPOCTPAREH OrPEaHEYEN I, SRIFSET MANOMOULHBIE EHIkI
HEGOILIIHY pamsscpoR. Makpockonuuecks KEAPL DRITIEIAT
Ril& CAHBNOH © HEACHRIMH OMEPTAHHEMH HHLKRHIOB, CIMECH
HEQINOTOIHBIMH 00 NPOSPAYROCTE ICPHAMK. UTKPRITERE
TPCitHasy Kpapll pasfiier na Q0K HempasuaLoil fopss.
BaNCHEH e TPEIIHHE! TPEIcTARICHEL CHCTEMO cyfinapan-
TEEHEIN MPOTHARSHHELN H0OH, B KOTOPBIY HOHICHT PIPYIITCE
FIDBO-HHAKEE neawyerng (TEB).

LHbpadithl KRapala, manbonee NONHO XEpAKTEDHIYIOAE
CTPYRTY PHO-TCRCTYPHLWE UofSHROCTE BLULEISHHBIY TH-
MoB, (e HESTEIOBANL METHLIOM PACTPOBOA 1AEKTPOHHOH

Puge I nempaiia- WHEERIC M TU PSR B
B I — DR CROND IR MR PN
HECHELST KATNT, & — ROBEDTNOOMN WRAOMDE
TR EL M R I T M [y KR E

gr W

019, T. 21 Ke 3. C, %486

MHEpoCKEIHE (P2M), Tak kak pconenoaas e sopdiosorem
MO BEEXHOCTER CROA0E MOIBMIRET PELIATE MEHETHYECKME NTpo-
UMb MECTOPOMILEHHA KBAPILA B TEXHOI HYSLKHE ACTICKTE
(HITHEH KBIPUCEOIT ChiphA {BeTkDBCKHA | Ap.., 19949

Ha jpaktorpassax pacTposoil WMICKTPOHHOR MHKpO=
=FUNTHA NOBEPXHOCTH CKONIOR W HI0MOR DATTHYMHEIR TH=
MO8 KBAPLA CYIECTRENNG OTIHMARITCE APYT of apvie, B
HEPAEBHOMCPHOTEPIHCTOM J1HHAMOMET ul..e||_':q_|',| VOHAH HOM
KUAPULE DGHaPY RN bl Y YICTHE POKPHCTRLWEILHH H L1y uaM
PEIEHSALHH COHHEMHEIE METHEX TEDCH Ha ¥oHTakTe Gronep
Epynnx (pre, 1 al JIa8 rpany AMpossHHOrD KEapUa sapake
TERHO QIHOPMINGE CTROEHHE [PHE. | O DuranmaiepsneTedb
NEPBHYHD KRHCTRLHECKHR KBAPL OTNHYEETCH OT DETillk-
Hhlx HILEHTEHD TILIKHM "-LHI|1I"P:.!'!I-1:¢II.'I'-1. HE MOBCPREGCTH
ROTOPOD HalEIATCR CCRMIKH MITPHILEL, ¥ICPHHRIEM e
CTHTFYSCERM JADEL0M W ¥ KEEbIBIKLAE Ba BHY TPEHHEE HWit=
Nprawenng B KPHCTALE {prc. | o)

L pasre FEQRILCBEIR JCPEN HRTARNTCH YYACTHAMH Hiis
PHNLTpaLsy JUIHHADE B CHABOTEPMATLH BIX POCTROPOE. Ha
KOTOPGEIY TPOHENOIHT NEPEHMY WECTRSIR0E NEReoTIH CHRE
peuecTsd. [losepxioeTi HINOMOR H2CTS HMEIOT MEKPO-
BOPHETOR CTPOCHME Mo NOKPETE AMEIME DPHpOIHOm
TPROIEHHA, HOTOPRIC DPENCTARIRNT cofol nHpamdiEn o
GETpoRDIe ROl BepnEHOA . Dnypw TPARICHHA OTMCHAHITCR
i FPanyTHPOBARHOM CREAHE=-ME KIBPHHCTOM W HC[IRHL-
MEPHOSEPNHETOM JHHAMOMETIMOMEIIOBIHHOM Khapue, H
iF'lil-ll_'--“"'rll.'lI.li.l-Iqu.'l'-‘. KBA[NIC CTERENL PACTBOPCHHA HO3HAMM-
TensHad {pice. | r), Hapfanes HETEscHanoMy pacTRoDeHHK
NOZBCRratich Jepin HePABHOMEPHOSERHMACTIN JHHAMOMC-
TEMOPFH 3B HO KBIPLLE, B KOTOROM (O0HERYSIFOETH H3-
A OOIHOCTREY MOKPLRITE AMERMHE TREBNCHIEE H 10kl
{pac. 1 o, ). MocnexiEe swmores FHOCTHAMIE TKLIH T
A BEO-EHIKHY BE I enmi

Hecmotps Ha 1o, wm KBAPL OTHOCHTCH K Haso e Y-

CTHIN IIFII-! FI-J.']HL-\.H BElECT N, OH |_'|:|_'_|_'|_'|:h|l_| CIEH M, T
prfe FICAPICUTEARRTCE N0 XAPAKTEDY HX BXOMICHHE B COCTHR
REAph 1 MHHEPATBHEIE, Fas0R0-MHIKHE H CTRVETY PH LI,
Hawboaumee KoNHYCCTED MM HEPAIRHEIY NpEMeced
DOHAPY HEHD & HEPARNOMEDHOICHHHCTOM JIEnaMoveTa-
LA l|'|¢|il'll.'lB:lHI|'-"H KHAPILE, B KDTOPOM B NOPARgKE v nswy
HPH O TETBY KT FTHAPOORHCINW #eaeda, MYCHOEHT, &sbier,
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MGEHT it DUUTHT, BCTPCH AHOTCA MATHETHT, TTHPHT, HABMCHHT
W rpathi T (pete, 2 nh. B ruranToIepsiscTom KBAPLE OCHOBHYE
MOCCY BENRESICHHE COCTIRMAIOT MYCKDRMT, IHAPOOEHCIE
weneld, BROTHT, ANL0HT, }WIODHT, COPHILKT, PYTHA H MATHETHT
{phc. 2 6). Fpany asponaiHeil KBLPY XApaKTEPRTVETCR HAH-
HEFRITHM CRICISEH HEM MEHEPATRHBIX BEIHOYMEHAA, G-
HAA 50w EOTOPRBIY NPEXEIHTCR HA My CRGERHT, FHAPOOEHLC IR
Henead, Aikhur v XAopHT [pye. 2 &),

[lpk Suenke KBAPUEBOTS CLIPLA NOMAMO KIMECTREH HELX H
BMHHCCTRZINNEY XAPAKTEDHCTHE MHBEPELTRHEY BEIFESCHER
GOTBLIYEY PULL HIPEIOT TIKHE BRHEE napamerTpel, Kok op-
Ml BNOELCHHE MHHEPATLHBIX NPMMECEA i XapaKTep cpacTa-
FHE WX € KBOpUes. Brignien we ocofenmocTel MokLIHaasmm
MHINEPATRHE BEINMCHHE B a0 RHOM EBIDIE packprlhiaeT
BOIMOKNOCTH OBOrAICHHA REAPIEROTD CRPEA M CRocsE-
CTAYCT BRIOOPY GUTHMANEHOR chesid obormuenns. B ae-
Fl:'lll'-ltl'-dl!|.'l|!:.'l]l.‘;‘.‘1-|m:r-:n.|.1HL|;J.‘-r-:-H|:-TE_*.-m-p|1}H:u|M|||:Lr.| KB
MHHCPATEHEIT BEAKMEHNA PACOOIANIOTCN B MERIeDHOE0A
NPOCTRAHCTES H TPEILMNAN, Psie BHYTPH KBAPLENLY J2pey
[pHEC. 3 &), B ruran rooepemcTon nepEEHD KPHCTITHECCKOM
KBIPLIE HAGIKLAETCN GOTLLEE KOJIHHECTRD MEIRCETHC T -
HBIX BEITHMEHEA MycE0BATA H GHOTHTA, TONKHE HIOI0MKH
FETHNA BHY TP KRZpaenwy sepek (pec. 36, B B e e
OODININN MY TAPSRAN 00 KNSRI MAHEPATEHEE BEAI00wE.
HIEH PRCirarnimed B MEEICPHOnom NpOcT paHCTBES,

TEXHHMECKHMHE VOIDEHAMH HE3 0 P e e b BT KBap-
LUCHEL MPRTY KTOR PEITTAMCHTH R ETCH NOKE5TTE b hII'.IEtl@-H 14k
CHTA CHCTOUPMTY CKIHHA, KOTOPEIR OTPAKIET THOCHTETEHY W
HACBILEHHOCTE ERIPLD FAZ0E0-SHIERME RITHOYEHHIMH.
ik IFPaHYTRPOIARHOM KBAPILA NPHCYLLE DRCOKHS [T0HS-
IATENH BOWPPHUHEHTS CEBCTONRONY Ckanmue {69 2.82%4). 1A
FHFAHTOICEHHCTON: KeapLa, HaobopoT, HRagke (o 33,3%).
CNEIyCeT OTMETHTL, WT0 B FTHFAHTO3CPHACTOM KNAPIE BTpE-
HIHOTCA BLICOKDIEPS M HBIE YYACTEH © BREICOKH M [0 Ry
CRETONPOITY CHAHAR {30 30,2% ), no wx obees He NpeskilizneT
F3= 2% or snmbHof Maccsl. KosddumenT cactonpaony cka-
HHA NEPABHOMERROICTHHCTSD [ ||HML1HL'1'.¢':'-|'-;,!|?¢H'JEIB;]JIJI-.'|L1:-
kBap cocTagnger 33, 7-50, 8%,
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UOETaE FEI0a0-#ERAEHY REIESEHHR Dun voranosies
Ipl“ﬁﬂ'ﬂl‘[::l-l:l:IHlltl:“HHM AHANHE0M . LOrmacHn nomy yeHH b1
ALHHBIM, AP EHHA HMERDT ¥IIGKHCIOTHO=BMIHME COCTaR
Ofies ke TRO raerg, BEOCTHEIIHACE NP narpese
KHARIEEATT NOPOLIKS B HOEYHIGSDM THOIE OO CKOPOET R
ICiame., Be0 sapHECHPORIHO B HHTEDBLIAY TeMOCpas
ryp L0600 g S00-1000°C, B weTepeane TeMncparyy
k=] C phies RONHYMCCTRO RRGLEIEHNBIN M0 COCTOE-
et 35.97-120.82 mer'r, n3 wax va aoaw HO npasoaktca

33,8120, mrrdr (90, 3-99,8%). Coaepmanne CO, He npese-
et 2.2 mErT (7. T, Tar®e OTMenaeTey e aH T BHoE

poasiectin OO0 g CH,. B escokoTesneparypunit oloacty
FAI0ELILCICHES peakn coxprmaeTes, ODee KONHYCCTED
BRUICICHHBIN raseh Chisaeres 1o 12,7-35, 1 mxr'n. [pn 3o
yMehbwaeTea gona HO p cocrae rasop (89397, 7%, »
veeanqneaeTed Joaa OO0 opo 1.2 ser'n uro COCTBETCTEYET
0. 8% o7 obitiere saanuectan. Brzeaesse U0, & Bricoknmess
M PETY PHOM W HHIEOTEMITCPOTY PHOM HHTCBRAILY MENHETEN
HETHAUHTE N RING,

FOHUSITRELRR CTRYETY PHEIX NPHMECER LAET Somom -
HOCTR GLUENTHTE TPEOENBEHY B SHCTOTY ChIRA, TE. 0UHCTER
KRAPIE OT CTRY ETY PHBIX TITH seced NPH CORPEMEHHLIR METL=
Aax oforaiyes ity e npensTaRIseTol Boasosknod. B seapue
Mano-HENHKETCRDIE 3001 DCIGnR M NAPAMATHHTHEDM LICH-
TPpos FRIHCTER A -0, |':'!-E|H:|.'I.H PORAHHLIH KBAPHI NETHLETR b
PHITCH W IRHME KOHLEH I['IEIIJHE'-.H.-"J-U". FHIEETCAER ML TR
KHADHL — BWCPEHMH EOHUCHTPAUHEMH JaHHOMD uenTpa. B
.:|.||Ha—"-l':lh'"-'lil:'-'l':l".?'l;'H".lL'lLli.l.l-'Hl.'l'd KBOPUC 3TOT MApaMeTp a8 -
MACT NPHISEEY TUUIRGE MO EH e

.l'll-"q-'l-'ffll-l. CHFEIHHbIC © BXOHITHH M il_l'!-.H'-H'.‘l.'-CI'i AN -
HELR KICMENTONE B CTRYETY PY KBADUS, NPHBONAT K BCEAHCHHEY
[EIOCTEH, STO COMTRETCTHEN HD OTPREDCTCA HO [APAMCTas
HEMEHTAPHOR wueitn, [lnn onpeaenciia CTENeHl Copep-
LEEHCTRL B PIECTAULIEMECKIING CTRHIEHHA KBOPLS HOROI LTV ETER
HHACKC KPHCTAMMHYHGCTH (U1}, korToped o waennsHof
E[HCTLTTHYECKDH PEIETER KEApUA NPHHAT 32 10 oreeey, B
PRIV ALTITE BRIHVIHESHHEY HOCMEI0ERHKA Y CTAHORIEHT L]
LSRR CTENEHH CORSDILSHCTEA KPR CTALTHHEC RO ST KA
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EBADLA B PRIY! HE|.'IE.BH|3HE|;‘|HL|':||:]:-1|HI.".|'Hﬁ JAHHAMOMCTAMO-
priosaHHER KBApL (5, 7F — rHrANTOICPHHCTLIA TePBIRYHD
EPHCTATIHYECHHA KBaRd, (B, 1} — cpenme-senno3epHacTel
CPasiyr OB HHBN KEapl (6,9).

MHII-L'FIH-'I!-HHt! BEABKMEHHA B COB0KYTIHGCTH O FRinmd=
WCHIKHMH B CTPY KTYPINBME DIPHMECARMM ONPELEARRT MM
weCKHil COCTAR KBAPUA DCHORHEMH XHMHAYECKHMH WIEcH-
FEMH=ITPHMECAMH HHIRHGM keapua Mazo-Hunueetcrol
soibl ABAAKTCA Al Fe, Na, K, Li, Ca, P Ti, conepcanie
ROTOPLIN O0PEACIEHT METHI0M FTOME3-3MHCCHOHHOH
coextTpoMeTprl {Taba. 1) Cojepwanie puIHcaETHBREX
wpesienitom (U w Th) B kpapue wansiercs s aanasole ot
0,002 304,581 ppm

Peavaerarn ssyvenns tHnosopdaus ccobesnocred
HEXDIHOMD KBARUEEDTS crphe Mato-SunukeTckof 10
IEpERELEHEl B TOOTALE 2,

COBCEY THOCTE ¥CTAHOBIENN LY THOOMOPHHELN Npk-
MEAKOR BRIIEACHREX NPEPGIKEX THIOR xeapoa Mano-
HunnkeTerod J0HR NOIBOIAET NFOTIOIMPORITE KIMECTRD
MONYMBEMBK HT HHE KBAPUCELIN MPOIYKTGN W [IPeLBRpH-
TCALHT HAMETHTH GCNOBEEE CHCRLl HX HCMONLEORIN Y,
HanGonee nepenestHiey 108 NOIYHEHHA BRICOR ke
CTECHHBIX KBAPLIERMN KOHILEHTPOTOH NPHEHARD KBIRLEROE
ChIFbE, MNOAYHIEMIE W B®HI FPIHYTHPOBIHHOMD KB,
EOTOPHM XATAKTEDHIYCTCH NOBRILNEHMOFH KoM peeckod mcTo-
ToHi, BRIGHEHM CEHCTOIPRIY CRANHES, HHTKHM COICPRaHHEM
MHREPIIBHBIN K CTREVETY PH MK Npsseeced, EBpuceos ceipse
H1 BRI FEDABHOMEPHOICPHACTOND THIAMOMETaMOpfiHs0-
BN KRAPILD N0 KIMCCTECHHBS TOELIETENAM YETYIIOET
PR MBI EOAY KBAPLY H BRI IPessy ecTREH 0
ANF NPCHIB0ICTEY PELTOBG KBAPLESOIe cTekna. Chipbe,
OONYSZEMOe B3 HHA FHFAHTOERHECTON NLPREYNG KRi-
CTAIH I CROT KR, ARIACTEA TRYAHOOGOTETHMEIM, T.K.
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COLEPHHET TOHKDIFCICPCHBIE MEHCRAIBHBIC BEIHYCHHA
HBHYTPH EBAPUSBEIS ICPTH, DOABILIOE KOVTHHSCTED FABR0-
AHILEHE B CTPYETY PHBIN 11 FIHHE'Z-Eﬁ 0

[MopssueH 0 Coepwanme Y B TOPHA B NOIPELIETHOM
npoay kre ppasuan (0,1 s} sy sennss apod e mmsaser
HCNTERORITE CRPBEC B KBMCCTED BRICOROSIHOTRIN. [HOPILEKGH
CHeLHEEHaILnHE,

Ha EVTIOELH RRRIE TIPOBOGHINCE TCXHOTCHH KA G IEH-
K DBOrITHMOCTH ChlPsA 1A RGO PETORH0-TEXHOIOT IEECKH Y
CAUTTT) v stneey Tecponnoriyecksx npobax (ML orobpan-
HEEX C iy PEIFTRTATYE AHRTHTHHEIKHX HZCeneaoBaHiA
PADCERIN [Tpo.

Henonp3oEaiHee Teistdrie cene Cxemi HEOTLILIEHHA
o HI:I.EG-:.!-}' METOI0E -:!-'E-JFEIJI_tHH:i B ifeA0s Noupedien | nkni-
winan: pragpbopry (Todieko 12 MTTT npedi - apolicine -
¢F'|HH|-IHUHH|'H:'HU-|I HE = MAMHHTHY K} CONAPRILHED — @- 10T AL R —
KHCATHY B OO Palurey (B o Hpsn e | — TepsoafpaboTi.
KOHEH TRETOE - ||||f|l|||II T EE METHETHY IO CEIPALHEY | TOTEED
ana MTT npod).

Kawectan 0cobo MHCTRS KBAPIEEWYN BMILENTRETON e
rnaspeHTHpYeTe TY 5726-002-1 | 49666597 «Kpapicane
KOTIREHTPATE W) NP POOHDN KBAMLCBONG CRIPLA LA HAN1aEs
ERALEELIY CTERD J":FH.""-I{' TONE. MPEHISDOH TEIAMEH KBATIC-
Bl s kotLes TR (O s Pyecknil kaapue ) paspadoring
CHOH TCXHHUCCKMC I|:-|.'|"il:lr|-i.ll1l-1:l'.

Kaqecteo noayuennwx v o piarapHi=TexHO0rHe
HECKHX J||"|:I|-r!' ERADLCNLIY KORILEHTRATO GOIBIHECTES
HEYHCHHEIN A YETLLLIBAETEN 1 LTI B HOPM, Pt
MEHTHRYEMBIX TY -7 0 TeXHE e CRumM i TPelmapHEsn M=
BEIX H OTCHECTEEHH LIX I||'.t:‘:-||:sr||.|,.:|-|1'e.|:1.'i1 lfpu:l.: 4], {_'|'||,';,'|||.11_1
MOEAIATENH XAMAECEED COCTAER KRN % B0 e TR
HIVHEHHBIX BHA N0 HOPWHPYCMES ATTCMEHTES, B TOMW HACIS
HIGTHRHTYRTRHBE MOEATITETH 0 TAKHM VISMeHTaM kak Al

I Tun xnapna Cpeanee © I PR mu:mm-rrpm:::ﬂ:..gli'n
. {EOANSECTRD BHAMEINE) Al | T [Ca[Mg|Cu[Cr|[Ni [Co[Mn|[Na| K|Li|[ P |[Fe|B[Z
| HepaprasepHoic pHBCTR R 2 ;
— i (n=19) Bl 5062 20 (045,502 (002 09 (12,1106 1 4] 5.3 874 0,0 ]|174,5
Cpenpe-MenEoiepHACTRIL
e 270124 (24 1.7 |04 45(0.2 002 08| 69|69 ]1,2]2,5(453 0,0 |103,2
1 (=24}
CHranToac pHECTRIA DEpBHLHG .
[ 1= ) : [ .
kpicTLAecKkER (1= 1] AT 6| 52 |83 2.0 .“'q 341402 (00 li"-' JN|53]I1. 3.-5ll_'.l?l':_|..l._ﬁ_.4
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Teno Cpeape-Me ko epEuC TR Hepassosepisospunenai I'nrniroaepnrcmasE nepoaune
ROOPHENG PR KNapiR - BAHMBIA KBAPAL ansasaMeTAMApICICaRIiE KRapy EPHCTIAMEYECKRIE KRapi
CTpysTypE CpegI=Me TR P HFCTAR HEDRBHOMEPHIICPHIEC TR TMIAH TOSEPHHCT A8

MYCEORNT, MENPOEKHETH
WEneax, AMeSHT, KIORHET,
GEHRTHT, MATHETHT

MunepaTRHES BRARKHSHID

FHEPOCEHCIE FENeHE, MYTEGEIT, BbGHT,
EIHIPHT, DOTHT, MArHETHT, aHpeET,

MYCKOERT. MHIMHOKHE .
e, Gwornr, aaeber,

HALMEHHT, TpadeT CEMAUMT, PyTHN, MArHETHT

Tedr, 2 Tul'i‘l'.\.'rll'lj':'ril'.lhrdr' MR IR A TTSNERAE KT
ATCHL DU e LIHHreaaemmyi s

Pacnpeaeneime MupCpAbHEE B MEECIEIDEOM A TESELHHAN, MEEICPHIBOM NPOCTREHETRE, | BEVTPIE KEIDICELS, SIPCH. &
AR HIH i MPRCTRAHETEE [redED BHYTPH KBEPUCBLIY JUp2H TPELINHER
K7 & -
| Caevanpanyckmmne, (T, %) G2-41 24-8] 35-80
[ i o4
Kamuesmpauma [AHD), ppm B I 10, 11,3
¥ snessewron-npEsecel, pom 1452
HHnek: spicmanmanocmi a5y i |
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KBAPILY B HUINOTCMOEPUTYPHOM MHTEPEINE BhiIeIHIOCE . E A e B E
F4 ppm poge, @ B BEILOKDTCMIEPATY PHOM HETepRANE — = T i ! g_
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g 5 2009.T.2). Ne 3. C. 99-106
Copra kengenparos’
| Howmepa 1 T'“Miglrrhlﬁr_g_]mfrlg!%zfm! TN
| T’b‘ﬁlﬁ-{mvllmﬁmwmmmwmmwmmﬁmmMMMmj
KO-z 3 | 3] - T 5T 3373 2 2 | 63 T o3 [ 2] -] - |356
KIrig-3 80 | 0] - 5 ] 1 [ 2 1 I R | a1 i 2 - | 243

Tpelonanma & KBAp RS KOEICETRaTaM 13 MPAHEIEpoEaHoTe KBRpUs OO0 «Pycornd keapus )
RQ-2KC B0l 30 ot fosfos|oafos] 02 (03] - [ <00 |30] o1 ol X
RO-3K BO | 130] - (2020l 1520l 20 [14 - . A B FED
RO-4K B0 200 ] 02 [ 50 ] 50 1050 80 |30 03 0.3 (30 o303 5s5e
T HEREIM KEHUEITRATAM Kosinanmn LINIMIN (CLLA)
lata 5T 0.9 |o60] 0% T o5 0,05 =005 [ 1.3 ] [ [ 20,52
Mang-Hinikercenn kpapesocHas 100n

MTTI-1 |81 ] 173 [ 007 [ 070 | 055 [ 2.0 [ 0,2 ] 0,07 [040] 007 | 000 2,0 | 000 T o [ 24,08
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