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AHHOTaL KA

B paboTe pacCMOTpeH MWHEPanorn4yeckuii cocTaB BGOraTbiX XKEMe3HbIX Py MeCTOPOXAeHWUA Kypckoii
MarHUTHOM aHOManMn C Ue/bl0 MOTEHUMANbHOW BO3MOXHOCTU MOYYEHUS BbICOKOKAYeCTBEHHOA
XKeNesopygHoi NpogyKuMM Kak Cbipbl A8 MeTannmsauum. OTMeuYeHo, 4YTO GoraTble KenesHble pyfbl
KMA UMelT CNOXHOE reosoro-MuHepanornyeckoe cTpoeHune. [MpoBefeHHbIMW  UCCNeL0BaHUSMMA
YCTaHOB/IEHO, YTO pasHO0bpa3ne MUHepaNbHBIX TUMOB GOraTbiX XXEMe3HbIX py4 MecTopoxaeHuin KMA
06yC/MOBMIEHO Pa3/IMYHbIM MUHEpabHbIM COCTaBOM MaTEPUHCKUX MOPOoS (KenesucTble KBapUUTbl) W
MpOsIB/IEHNEM BTOPUYHLIX NPOLECCOB (KapboHaTuzauusi, xaoputmsauus). [lokasaHa 3HauuTe/bHas
HEeOLHOPOAHOCTL BOraTbiX pyf Mo cocTaBy, CBOWCTBAM M KayecTBy.

Ab81rae!

The paper 61scusses wteral cowpo8iion oP nch non ore 6epo8l8 oP Kur8k wagneiic anotaly Toiib !be
aT oP!be poleniial Por bl§b-uyalily non ore pro6uc!8 a8 raro walenal Por weblbraiion. Por !be /8! buue
on 6epo8l/8 Ibe cowwplele wreral araly8l8 18 execu'e6 an6 Gisiinciiye Pealure8 oP 8!ruclure an6 properiie8 oP
Ibe basic wTeral8 are allocale6. Ko'eb !ba! Ibe ncb non ore KMA baye cowplex wrteralo8toal 8'ruclure.
8!161e8 Poun6 !bal a yanely oP wTeral !ype8 oP ncb non ore 6eposi18 oP KMA 6ue o 61PPeren! wteral
cowpo8iiton oP !be paren! rock8 (Perrn§Ton8 umaAz2les) an6 !be watPe8!alton oP 8econbary proce88e8
(carbowraiion, cbloniirainon). Poun6 !bal aT ore wteral8 cowpo8T§ !be re8loval ore, are wariile an6
bewalite (non 81mbae), carbonale8 (sibenle, calciie), wa8neile (rare), T ab6ion !bere are a si§wiican!
nuwber oP by6robewaitle, 8oe!bile an6 by6ro8oe!biie an6 1oo8e an6 polonynycb yaneiie8
2bele2nornéno8o-wariile ore wa88 Praciton warb!a 818wiican!ly bl8ber !ban T ore8 oP rock an6 8ewTt The
perPorwweb cowplex oP re8earcbe8 on 8!M6yT8 oP Pealure8 oP 8!ruclure an6 properbe8 oP ncb non ore8 oP
KMA 6eposi18 8boToe6 con8lberable !ben belero§eneity bolb on pby8ioal an6 cbetutoal properiie8, an6
8rannlowe!nc an6 wteral 8!ruclure. 1n a66iton, 'bere 18 a si§wiican! 61PPerence T !be umality oP rock an6
1008e yanelie8 oP ore8.

KntoueBble cnoBa: 6Goratas >xenesHas pyaa, Kypckas MarHWTHas aHOManusi, XMMWYECKWid cocTas,
MWUHepanormyeckas  pasHOBMAHOCTb,  MapTUT,  remMaTuT, TWAPOremMaTWT, TeTUT,  TUAPOreTuT,
Kap6oHaTM3aLus, XN0pPUTU3aLNS.
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Key "or6»: ncb non ore, Kur8k Magneiic Anowaly, cbewtoal cowposion, wTeralogroal 8pelues,
warile, bewait'e, byorobeluaiile, goe'bl'e, byérogoe!biie, carboluraiion, cbloniiraiion.

BeegeHne

B kKauyecTBe OCHOBHOIO CTpaTerMyeckoro HamnpaB/fieHUA OCBOEHMUA >KeNe30pYAHbIX
6oratcte KMA B Hauyane 60-x rogoB cTtaBka 6blna cgenaHa Ha foObluy M nepepaboTky 6eAHbIX
XenesHbIX PyA - OIKenesncTblX KBapuMTOB. [anbHeiwee pa3sutme KMA [JO/MKHO 6bITb
COpPMEeHTUPOBaAHO Ha [06blyy M nepepaboTKy 60ratblX >Kene3HbiX pyd, 3anacbl KOTOPbIX
MCUYMCNAKTCA MAPA T W KOTOPble MOTYT cTaTb MNOTEHUMANbHbIM MCTOYHUKOM MOSyYEHUS
BbICOKOKAYeCTBEHHOI0 MeTannypruyeckoro Cbipbfd MHOrOLENEBOro HasHavyeHud. C pasBuTuEM
NpPON3BOACTBA MeTaN/IN30BAHHOIO Chipbs MOTPEOGHOCTL B BbICOKOKAYECTBEHHOM >Kene30pyAHOM
Cbipbe 6yAeT TONMbKO pacTu. AHANOrM npou3BOACTBA BbICOKOKAYECTBEHHOrO Chipbs AN1A
mMeTanam3aunum U3 reMaTUTOBbLIX pyL B Poccum oTCyTCTBYHOT. B MupoBoil npakTuke (ABCTpanua,
Bpasunusa) npombllineHHas nepepaboTka reMaTUTOBbLIX Py paslM4YHOr0 MUHepPanbLHOro cocTasa
noslyymnna WMpPoOKoe pacnpocTpaHeHue.

Tabnuua 1
Table 1

MecTopoXAeHMs 60raTbiX XenesHblX py4 Benropoackoro xenesopyaHoro paioHa
Gepo8ii8 oP ncii non ore8 oP !be Belgoro6 non ore M8iricl

3anacbl (pecypcbl No MaccoBas 4ons okcigos, % CooTHoLeHne
KaTeropusam), MH T ’ Fny6uma MapTUTOBbIX U
YuacTok YKENIe3HOCHOKOBO-
MeCTOPOXEeHNSA ., Soneran, MapTUTOBbIX Pyf B
B+C1 C2 P1 Peosy 8102  A1203 M 061X
3anacax*, %
AKOB/IeBCKOE MECTOPOXAEHME
LleHTpanbHbIl 1621 - - 60.58 495 213 4.89 525 60 (30)
CMOpOAVHCKHUIA - 1384 - 60.60 508 18 572 540 70 (30)
IOCTUMLLEBCKOE MECTOPOXEHMe
KPIOKOBCKO- — »o0) 995 . 608 35 289 414 487 85 (50)
["oCcTuLLEBCKMI
Xoxnoeo- g0 36 33 225 284 483 85 (50)
JansHenryMmeHcKun
JlyuKknHCcKui - 2046 - 61.4 3.9 261 450 454 60(30)
BucnoBckoe MecTopoxaeHue
Buicnosckuii 1078 1929 147 6039 415 184 641 577 43 (24)
Benropopckuii - 571 369 6170 365 263 501 669 72 (24)
PasymeHCKOe MeCTOpOXaeHue
- 13684 1000 61.02 472 2.00 4.98 678 75 (30)
OnbxoBaTCKOE MeCTOpPOXAeHWe
MasIMHOBCKMWiA - 2779 545 59.74 470 356 5.16 435 65 (8)
BonbLIETPOULIKOE MECTOPOXAEHNE
- 2150 - 6241 3.08 127 444 440 78 (18)
LLiempaeBCKOe MeCTOpOXeHMe
419 618 390 6359 388 151 264 445 93 (56)

* B CKOOKax - B T. Y. PbIX/IbIX Pa3HOCTEN
**MN.n.N. - NOTepy Npu NPoKaanBaHuUn
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BenropoAcknini  Xene3opyaHblii palioH SBNAETCA KPYyMnHehWwuMm B Mupe 6GacceliHOM
6oratblX >XenesHbiX pya (Ao rny6uHbl 1200 M) ¢ CyMMapHbIMW 3anacamuM W MPOTrHO3HbIMU
pecypcamu B 82 mMApA T NpuU cpeaHeil MaccoBoi gone xenesa 6onee 60 % U HE3HAYUTENbHBIM
KONMYeCcTBOM BpefHbIX npumecen (QMOKCUAA KPEMHUA, cepbl, ¢ocdopa), MeCcTOpOXKAeHUS
OTHOCATCA K paspagy KpYnHbIX W YHUKanbHbIX. OO6Owue 6GanaHCcOBble 3amacbl OLEHWBAKTCH
26.1 mnpgs T. PasBejaHbl dkoBnesckoe, [ocTuuwesckoe, Bwucnosckoe, LempaeBcKoe
MecTopoXfaeHusa. lpeaBapuTenbHO OLEHeHbl 3anacbl pyh no kateropuu C2 Pa3yMeHCKOro,
Onumnuiackoro, Menuxoso-LLIe6eKMHCKOTO, OnbxoBaTcKoro, bonblweTpounLKoro
MECTOPOXAEeHUIA, YCTaHOB/IEHO HECKO/NbKO MPOSABAEHUIA 6OraTbiX >Xenes3HblX pyfh, 4acTb W3
KOTOPbIX AB/IAETCA KOMMJIEKCHLIMW XKene30pyAHO-60KCUTOBLIMKU pyfamu (cM. Tabn. 1).

Hanb6onee NoNHO M3yyeHbl 6oraTble Xefe3Hble pyabl AKOBAEBCKOro, boNbLeTponLKoro,
MocTtuwesckoro, LlempaeBckoro M ObX0OBATCKON0O MeCTOPOXAEHWI, KOTOpble COCTaBAAKT
6onee 50 % 3anacoB [PycuHoBmuY, 1964; Bynrakosa, 1971; Opnos, 1998; ®ennep, 2014].

Boratble >xenesHble pyfbl MeCTOPOXAEHWIA BenropoAckoro >ene3opyfHoro paiioHa
CNOXEHbl AOBO/IHO 0A4HO06PA3HbIMU Fe0/IOr0-MUHEPANIOTUYECKUMU TUNAMU, CPELU KOTOPbIX, B
3aBUCMMOCTM OT HaNyMA U KONUYECTBEHHOIrO COOTHOLIEHMA pyfoo6pasylolinx MUHepanos U
BTOPMYHbIX HANOXEHHbLIX MpOLEeccoB, B OCHOBHOM Bblfie/IeHbl 3anacbl: MapTUTOBblE U
XenesHoCN4KOBO-MapTUTOBbIE; TUAPOreMaTUTO-MapTUTOBbLIE W  MapTUTO-TUAPOreTUTOBLIE;
reTUTO-rMAPOreMaTUTOBbIE n reTUTOBbIE; KapboHaTM3NPOBaHHbIE; NepeoT/IOXKeHHbIe
[PycuHosnu, 1964; bynrakoBa, 1971; HukynuH, 2016]. B Tabnuue 2 npuBefeH XMMMUYECKMUIA
COCTaB OCHOBHbIX TWMOB 60OratblX JKene3HbiX pyfL MePCNeKTUBHbIX MeCTOPOXAEeHMWI
BenropoAckoro >xxene3opyaHoro paoHa.

PasHooOpa3ue MUHepanbHbIX TUMOB 60rathlX D>KeNe3HbiX pyA MeCTOPOXAEHWUN
BenropoAckoro >xene3opygHoro paiioHa 06YCMOBAEHO pas/iMYHbIM MUHEpasbHbIM COCTABOM
MaTepuHCKUX nopoj (KenesncTble KBapuuTbl) W MPOABAeHWEM BTOPUYHBLIX MNPOLECCOB
(kapboHaTu3ayus, XxnopuTunsaumnsa).

Tabnuua 2
Table 2

XUMUYECKNIA COCTaB OCHOBHbIX TUNOB BOraThiX XenesHblX pys benropoAckoro xenesopynHoro
palioHa
Tbe cbeTlcal coTposllon ol 'be TaT lypes ol ncb iron ore Bel8oro6 1ron ore 618irict

MaccoBasi 0N KOMNOHEHTa B MUHEPaNornyeckoin pasHoBMAHOCTH
MECTOPOXAEHU, %

3 AKoBNeBCKOE roCTULLEBCKOE LLlempaeBcKoe Bucnosckoe
=
$ 0 0 1 d 0
R Y S IO
_ R 1
5 o, BERE o BIRg 2t BEEs 5. kI3
& ., LoEE . ° loee 13l To&e ?g’golo&g
2 : éh% FR ESE QDMK & W AP
S G Ud MY RO mggn BHEHC <2 0 Q@PQ*%\ °
x amn2 go0mR YooY K N o
K " K 7] 0o 7 * 7
K s 0
2eciy  63.19 594 6447 5451 6511 5939 6412  59.56
§1°2cA4 435 5.6 2.68 5.42 2.54 4.89 30 486
Al120s 125  3.94 193 6.2 0.98 2.94 142 2.39
8oy 0014 0031 0032 0064  0.04 0.11 006  0.09
p 011 0.5 0.08 0.17 0.09 0.11 008  0.09
nnn* 304 462 2.81 8.57 221 6.54 3.4 6.1

*M.n.n. - NoTepu Npu NPoOKaIMBaHNK
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Pyabl npeacTtaB/ieHbl ABYMS TFeHETUYECKMMMW TUMNamMu: 3/10BUANbHLIM (OCTATOUYHbLIM) U
NepeoTNOXeHHbIM (0Caf0uHbIM). Cpeamn 3M0BUANbHBIX PY[ BblAEeNAT OCHOBHbIE MUHEpPa/bHbIE
TUNbI:

- XX€Ne3HOCNAKOBO-MapTUTOBLIE, XXeNe3HOC/I0 LKOBble, MapTUTOBLIE;

- TMApPOremMaTuT-MapTUTOBLIE U MapPTUT-TUAPOreMaTUTOBLIE;

- TMAPOreMaTuT-rmgporeTUTOBbIE;

- KapboHaTHble npu  n.n.n.  He HUxe 10%  (NPEMMYLLECTBEHHO  CUAEPUT-
XEeNe3HOCMAKOBO-MapTUTOBLIE);

- XJIOPUTU3NPOBaAHHbIE (XTOPUT-XXENE3HOCNOAKOBO-MapTUTOBbLIE).

MocKonbKy 3a nocnefHee BpemMs CNPOC Ha HWU3KOCOPTHbIE XKefe3Hble pyfAbl pPe3ko
COKpaTuacsd, BOMPOC MPOM3BOACTBA BbICOKOKAYECTBEHHOTO >KENe30pYAHOro Chipbi  ANd
NpPou3BOACTBA MeTaNNN30BaHHOW NpOAYKLMU BecbMa akKTyaneH. B aToii cBA3u 6oratble
XenesHble pyAbl MOTFYT cTaTb B OnvKailee BpeMs NOTEHLMANbHbIM UCTOYHUKOM MOAYYEHUSA
Takoi NpofyKunu ans:

- NPOU3BOACTBA MeTaN/IN30BaHHOIO Chipbs (OKaThbIWW, OPUKETHI);

- ANS NOPOLIKOBOW MeTannypruu;

- 0N (eppUTHOrO U aKKYMYNATOPHOI0 NPOU3BOACTBA;

- YyTOKeNUTens npu 6ypeHnn rny60Kux HeTAHbLIX U ra3oBblX CKBaXWH U Ap.

MepBbIM pasBefaHHbIM MECTOPOXAEHNEM Ha  Tepputopunm  Benropopgckoro
XenesopyaHoro palioHa siBnsieTca Akosnesckoe (1953 r.), KoTopoe Hanbonee NOMHO U3YYEHO U
jeTanbHO passegaHo (1958 r.), obuwme 3anacbl Ha HEM OLEHEHbl 6 MApPA T MO KaTeropusim
B+C1+C2 [Opnos, 1998; Ceprees, 2011]. B HacToflWwee BpemMsa B MPOMbILLIEHHOM MacliTabe
TONLKO Ha HeM ocyulecTBasetrca fobblya U nepepaboTka pyfAbl € MOAYYEHUEM
arnomepaLuoHHOro NpoAyKTa ¢ MaccoBOI fo/eid xenesa 0koio 60 %.

Cpeon  6oraTbiX  >KeNesHblX  pyL  AOCPeAHEBM3EWCKOW  KOpbl  BbIBETPUBAHMUA
(6enropofCKuii permoHanbHbIA TUN) NO KOMYECTBY PYA, UX BelleCTBEHHOMY COCTaBYy, CNOCO6Yy
[06blYM,  TEXHONOrMyeckomy nepegeny, (U3MKO-MeXaHUYECKUM U MeTanaypruyeckum
CBOWCTBAM BbIAENEHO 4YeTbipe Te0/I0r0-MPOMbILLEHHbIX TUMNA: SAKOBAEBCKWIA, LIEMpPaeBCKUil,
CTOMNEHCKWNIA ¥ UYepHSHCKWIA, Befyulas poAb CpPeaun KOTOPbIX MPUHALNeXWUT o6bekTam,
CNOXEHHbIM 60raThiMN pyfamu AKOBIEBCKOTO M LLIEMPAEBCKOro TUNa.

K AKOBMEBCKOMY TUMY OTHOCUTCSH OCHOBHAA Macca BbICOKOKAYeCTBEHHbIX MAapTUTOBLIX U
XENe3HOCNHAKO-MapTUTOBbIX Py4 HU3KOW MNpoOYHOCTM, 0TpaboTKa KOTOPbIX BO3MOXHA
OTKPbITbIM UKW NOA3EMHbIM CNOCO6AMY.

LLlempaeBCKUiA TN 06bEANHAET PbiX/ble MapTMTOBbIE PYAbl C MAacCOBOW [0/MeR Xenesa
64.0-69.0 %, KOTOopble O0ObIYHO 3aneraldT COBMECTHO NIM60 B COCTaBe KPYMHbIX 3afexei
AKOBNEBCKOro TuNa. PbiXfible M nonypbixable 6oratble pyabl LLlemMpaeBCKOro MecTopoXAeHUs
COCTaBMAKOT LIEMPAEBCKMIA TWUM, TNPUrOAHbIA AN OTPaboTKM MeTOAOM  CKBaXXWMHHOIM
rmgpofobbiun. Ha LLlempaeBCKOM MeCTOPOXAEHWWN BbINONHEHbI ONbITHO-MeTOAUYEeCKNEe paboThl
(1988-1995 rr.) n MeTO4OM CKBaXWHHOW rnapofobbium 66110 Ao6bITo 0Kono 70 000 T pyabl ¢
MaccoBOi goneli xenesa 66.5-68.5 %.

O6beKTbl U METOAbI UCCNef0BaHUS

O6bekTOM unccnegosaHusa apnaoTcd 6onee 300 rpynnoBbIX reonoro-TeXHOA0rMYeCcKnx
Npo6 NPUPOAHBLIX 6OraThiX XeNe3HbiX PYA, NONYYEHHbIX NPU AeTafbHON pa3BefKe LeHTpanbHOM
4acTun FAKOB/IEBCKOTO0 MECTOPOX[IEHWA, KOTOpPble OXBATbIBAIOT BCE Y4YaCTKW MECTOPOXAEHUA ©
oTpaxalwT Haubonee npeacTaBuTeNibHble TEKCTYPHO-CTPYKTYPHbIE U MUHepanormyeckue
0COBEHHOCTY KBApPLMTOB MECTOPOXKAEHNS.

M3yyeHne 0COBEHHOCTe cocTaBa W CBOWCTB OTOGpaHHbIX MpPo6 MNpPoOBOAMNOCL C
NPUMEHEeHNEM  OMNTMYECKOW  MuKpockonuu, HATP-CNeKTPpOCKONUM,  BbICOKOTEMMepaTypHOW
MarHMTOMETPUMU, MUKPO3OHANPOBAaHUS, PEHTIEHOBCKON AN pakTOMETPUN.
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N3 dusmyecknx, HU3NKO-MeXaHUYeCKUX U TEXHONOFMYECKUX CBOWCTB BbIMOJIHEHO
onpejefnieHne MUKPOTBEPAOCTU MUHEPANOB, MarHUTHbBIX W MPOYHOCTHbLIX CBOWCTB.

Pe3ynbTaTbl U UX 06CyXAeHME

Boratbie xene3Hble pyabl A KOBEBCKOr0 MECTOPOX/AEHMA, 3aneratolme Ha rnybuHe nog
600 M 0CafO4yHOIn ToNuULe, NpeAcTaBNAKT €000 3nOBMaNbHble 06pa3oBaHWsA, CBS3aHHble C
hopmMMpoBaHMEM A0NaNe030MCKO M paHHEManeo30MCKON NaTepPUTHOW KOpbl BbIBETPUBAHUS.
O6pa3oBaHue pyj COMPOBOXAaNOCh BbIHOCOM LENOYHbLIX W LWENO0YHO3EMENbHbLIX 3/1EMEHTOB U
KpemHe3emMa, npu OLHOBPEMEHHOM HAaKOMNEHUM OKCUAO0B >Xefes3a W T[/IMHO3EMa, a TakXxe
NpoTeEKaHUM BTOPUYHBLIX NpoOLeccoB KapboHaTM3auuu u xnoputusauun. Ha MecTopoXAeHUU
BblJe/IeHO HECKO/IbKO MWUHepanornyeckux TUMNOB PyL: MapTUTO-XEeNe3HOCAKOBblIe PbIX/ble U
noNnypbIxXnable,  MapTUTO-TMAPOreMaTUTOBbIE,  TUAPOreTUTO-TUAPOreMaTUTOBbIE,  CUAEPUT-
Xene3HOCN 4KOBO-MapTUTOBLIE, MapTUT-XKeNe3HOCN0 LKOBbIe XNOPUTU3NPOBAHHbIE,
NepeoTNIOXEHHbIE PYabl.

Cpeaun maTepUHCKUX Mopofs Haumbosnee pa3BuTbl XXENE3HOCNOAKOBbIe PYAbl, HA KOTOPbIX
thopMupoBanmcb 6oraTble MapTUT-)KeNe3HOCNHLKOBbIE TeMaTUToBble («CUHbKa»). B MeHbLUei
CTENEeHW pas3BUTbl CUIMKAT-MArHeTUTOBbIE PYfAbl, Ha KOTOPbIX W0 06pasoBaHuWe 6GoraTbiX
MapTUT-TUAPOTreMATUTOBLIX U TMAPOreTUTOBLIX pya («Kpacku»). B cBA3KM C NPUYpPOUYEHHOCTLIO
foraTbIX Xefie3HblX Py K OnpefeneHHOMY TUNY MeTamop@uueckux Mnopoj, pyhbl HacnefywTt
NX TEKCTYPbl.

XenesHocnoaKoBble M MapTUTO-XENe3HOCNIOAKOBbIE  pyAbl  XapakTepusyroTcs
TOHKOMNO/0CHYaTbIM C/I0XEHMEM C MOLLHOCTbIO MPOCNOEeB OT fonei go 1-2 mM, obnagawT
XapaKTepHbIM CMHEeBaTbIM LBeTOM. B npeo6nagatoleii macce OHU pbiXable, MOPUCTLIE.

MapTuT-rugporemaTuToBble W TULPOTETUTOBbIE PYAbl  WMET TEMHO-KPaCHYHo,
KUPNUYHO-OYpYyt0 OKpacky. TekcTypa py4 nonocyatas, HepaBHOMepHas. PeHTreHOBCKOM
AV paKTOMeTpUell YCTaHOB/IEHO, YTO OCHOBHLIMUW PYyA006pasylolWMmMmM MUHepanamu ABAAKTCA
MapTUT W TuaporeMaTuT, B MNPUMECU MPUCYTCTBYIOT TUAPOreTUT, T[IMHUCTOE BELLECTBO,
KapboHaThl, Xn0opuT, KBapy (puc. 1).

FMaporeTuTOBbLIE PYAbl TECHO CBA3aHbl C MAPTUTO-TMAPOreMaTUTOBLIMU, 06pasys cpeam
HUX He BblepXaHHble M0 MOLLHOCTW NPOC/ION.

M3yyeHne rpaHynoMeTpuyeckoro cocrasa MO3BONWUAO cfhenaTb BbIBOZ, 4TO 6oratble
XEeNnesHble pyAbl TUMA «CUHbKU» KNAaCCUULMPYIOTCH KaK aneBpuUTbl, 418 KOTOPbIX XapaKTepHa
BbICOKas MaccoBas 015 KPYMHOM NblneBaTon gpakymu go 79 %, MMHUManbHas MaccoBas LONS
aToli pakymm cocTtaBngetr 39 %. Kpome TOro, OTMEYaeTcsi He3HaYWTeNbHOE MNpUCYTCTBUE
TOHKoAUcNepcHoi ¢pakynm 6 < 0.002 mm. «Kpacku» MOryT ObiTb OTHECEHbl K MecKam
Pa3HO3EPHUCTbLIM MblfeBaTbIM, [Ae MaccoBasg 0N TOHKOAMCMEPCHOW pakuum MoXxeT
Bo3pacTaTb A0 7 % (FAMHUCTbIe Neckn), KOIh(HULNEHT HEOAHOPOAHOCTM B CPEeAHEM COCTaBNsET
11, a B OTAeNbHbIX cnyyasax gocturaet 37-39.

XumMnyeckasa xapakTepucTuka MUHepanbHbIX TUMOB pyfh npusejeHa B Tabnuue 3. U3
pefKUX 3/1EMEHTOB HauWbONbLWWA WHTepec NpeacTaBNseT repMaHuid, cojepXaHue KOTOPOro
Konebnetca ot 2 fo 42 r/t n B cpefHemM cocTasnseT 9.1 r/T, Haubonee 60raTbl repMaHmMem pyabl
BMUCAYEro 60Ka 3anexu, rae cogepXxaHue repmaHmsa coctaenset 12 r/T.

Mo NPOYHOCTHLIM CBOWNCTBAM, Pyfbl B 3aBUCUMOCTU OT BE/IMYUHbI BPEMEHHOTO COMPOTUBEHNUSA
cXkaTuto nogpasgeneHbl Ha 5 knaccos (Tabn. 4):

CKalfibHble OTHOCUTENbHO Kpenkue cok> 600 krc/cm ;

CKaNbHble cok= 300-600 Krc/cm ;

nonyckanbHble cok= 100-300 krc/cwm ;

nonypbixnbie cok= 20-100 Krc/cm ;

- pbixfible cok= 0-20 Krc/cm2.


http://www.pandia.ru/172138/
http://www.pandia.ru/217446/
http://www.pandia.ru/204120/
http://www.pandia.ru/230415/
http://www.pandia.ru/218561/
http://www.pandia.ru/283268/
http://www.pandia.ru/155685/
http://www.pandia.ru/225713/
http://www.pandia.ru/226234/
http://www.pandia.ru/182867/
http://www.pandia.ru/164036/
http://www.pandia.ru/135290/
http://www.pandia.ru/251655/
http://www.pandia.ru/273172/
http://www.pandia.ru/181550/
http://www.pandia.ru/230281/
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CnekTpbl

Puc. 1 PeHTreHorpamMmMbl MapTUT-XKe/e3HOCOAKOBOM N rMApPOreMaTuT-MapTUTOBOMR pyabl
p18. 1 Kadto8rapb3 warle-rbebrnoruiinogo an4 by4robeluaiile-parlsculay ore

KOMMOHEHTHI
N OKCUAabl

Peoay,
Pe203
PeO
810 20611
M 203
CaO
MpO
T102
Mn.n.n.*
8o

p
Cymma

Jonesoe yyacTtue

Cbetlcal cbaraCenraion ol wTeral ores

Tabnuua 3
Table 3

XuMunyeckas xapakTepucTmka MUHepanbHbIX TUNOB PYA

MaccoBas 05 OKCUAOB U KOMNOHEHTOB B MUHEPaNbHbIX TUNax, %
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0.02
99.21
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62.74 58.43
86.57 73.15
3.35 9.37
3.5 5.93
2.54 5.24
0.65 0.1
0.49 0.45
0.18 0.47
3.15 4.65
0.02 0.01
0.06 0.06
100.4 99.42

*M.n.n. - noTepu Npun NpoKannsaHnu
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1.12
2.12
0.06
15.9
0.27
0.03
99.69
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=83 g
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65.9-63.3 56.36
89.3-81.0 69.28
4.38-8.55 10.68
3.08-4.34 7.57
1.43-3.48 5.15
0.69-0.8 0.8
He onpea. 0.72
0.1 0.24
0.69-1.44 5.64
0.18-0.04 0.06
0.06-0.01 0.06
100.1 100.14
10.0 3.3
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Tabnunua 4
Table 4
KauyecTBeHHas XxapaKTEPUCTUKA OCHOBHbIX TUMOB 60raTbiX XXene3HblX pya
Ownalllaiiye cbaraiewtiic3 ol 1be Ta T lype3 ol ncb iron ores

MaccoBas fon1a okcupos, %
Mpefen NnpoYyHOCTU

Kateropusa
Tunel pya 1DOYHOCTH npn oAHOOCHOM 8102 A120
P cxXatum, Krc/cm2 ey ’
CKaflbHble 300-600 57.0-59.0 5.5-10.0 15-2.3
YKenesHocN0/4K0BO- MonyckanbHble 100-300
20-100
MapTMTOBbIe Monypbixsbie 66.0-68.5 0.8-2.5 0.7-0.8
PbIX/ble 20
- 20-1
MapTuTo Monypeixnbie 0-100 59.0-61.0 4.0-5.5 2.1-2.4
rMaporeMaTuTOBbIe PbIX/ble 20

MmaporemarwTo- FNHOMNO[0GHbBIE
rMaporemaTtuToBble A ' - 55.0-58.0 5.0-7.0 3.9-4.3

nnacTuyHble
(«KpacKoBble»)

Jona puIXblX U NOAYPLIXAbIX PYL4 NO XenesopyaHblM MECTOPOXAEHUAM Benropoackoro
XenesopyaHoro paioHa konebnetrcs oT 36 Ao 60 %. Ha SKOBNEBCKOM MECTOPOXAEHUM MO
LeHTpanbHOMY Y4acTKy, nojnexallemy nepBooyepeHol 0TpaboTKe, [0S PbIXAbIX U
nonypbIXnbiX pya coctaBndet 53.7 %. XXene3HocnogKo-MapTUTOBbIE pyAbl B 3aBUCUMOCTU OT
CTeNneHu LeMeHTaLNM XIOPUTOM MpPeaCcTaBieHbl CKaNbHbIMUW, NOMIYCKANbHLIMUW, MONYPbLIXALIMU U
PbIXNbIMW  pasHOBUAHOCTAMW. MapTUTO-TMAPOreMaTUTOBble W TULPOreTUTOBbIE  pyAbl
npeacTaBfieHbl TOMbKO PbIX/IBIMKA WU NOAYPLIX/bIMK, a Kapb6boOHATU3UPOBaHHbIEe - TOMbKO
CKaJIbHbIMW 1 MONYCKaNbHbIMU PA3HOBUAHOCTAMM.

OCHOBHOE pasnuune Mexay HUMU - 3TO MaccoBas LONdA XKenesa 06LLero, oKCnaa xenesa
N KPUCTaNnnm3aLuoHHON BOAbI.

XenesHoCNOAKO-MapTUTOBbIE PYyAbl XapaKTEpPU3yKTCA BbICOKO MacCOBOW fonei
Xenesa obuwero (66.24-68.26 %), okcupga kenesa (91.48-93.7 %) n HM3KOW MacCOBOWN fonel
KpuctannusaynoHHoi Boabl (0.41-1.2 %). MapTUTO-rMaporemaTuToBble U MapTUTO-TETUTOBbIE
pyabl MmeloT 60/lee HU3KYKO MacCoBY A0/t0 Xenesa obuiero (53.33-62.25 %), okcupa xenesa
(70.56-83.34 %) 1 NOBbIWEHHYIO MAacCOBYI JOMK0 KpMcTanansayuoHHowh soabl (4.83-13.0 %).

Okcug kenesa B pyfax CBA3aH FNaBHbIM 06pasoM C MapTUTOM U XXeNe3HOW CNHLKOW,
pexe C TUAPOOKCMAAMU Xefesa, 4YTO MNOATBEpPXAaeTcs MeccOHay3pOBCKOW CMeKTpockonwuei
(puc. 2). 3akucb >Xenesa BXOAUT B COCTaB XJIOpuUTa, CUAEPUTa, OCTATOYHOrNO MarHeTuTta u
nuputa. MaccoBas fons Auokcupa KpemHus konebnetca ot 0.97 po 9.54 %, 4TOo CBA3AHO C
PENUKTOBbLIM M MPOXWUIKOBbLIM KBapLEM, X/IOPUTOM W, B MEHbLUEA CTeMeHun, ¢ TMAPOCIAaMU 1
Kao/IMHUTOM.

KonuyectBo okcupa antoMumHua konebnetca oT 0.55 go 2.74 % w TeCHO CBfA3aHO C
NMPOABAEHUAMWN XNOPUTA U, B HE3HAYMTeNbHOM KOJIMYECTBE, C TUAPOCAHOAAMWN, KAOJUHUTOM,
rm66cuTom 1 6eHnTOM. MaccoBas f0NA oKcufia Kanblma B pygax koneénercs ot 0.19 go 1.5 %,
4TO 06YCNOB/IEHO HAMUYMEM B HUX KanbLuTa.

MoBbILLEHHAA MaccoBas A0NA KPUCTanNU3alMOHHOW BOAbl 06YyCNOBAeHA MOBbILIEHHONA
MacCOBOW Aonei rmgporemaTunTa, retuta u rugporeTuta n nameHsetcsa ot 4.83 go 13.0%.

OCHOBHbIMW PYLHBLIMW MWUHepanamu, cnararWwuMmm oCTaToUYHble pyabl, ABAAOTCA MapTUT
N remMatut (kenesHas cnropgka), kap6oHatbl (CUAEPUT, KanbUUT), MarHeTUT (peako), Kpome TOro
MMEeTCAa 3HAUYMTENIbHOE KONWYEeCTBO TUAPOremMaturta, retuta U rMaporeTuta, a B PbIX/bIX U
MONYpPbIX/IbIX PasHOBUAHOCTAX >XE/Ie3HOCM0LKOBO-MapTUTOBbLIX Py4 MaccoBas [ONA MapTuta
3HAUYNTE/NbHO BbIle, YEM B CKaslbHbIX W MONYCKaNbHbIX pygax.
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a) 0)
Puc. 2. MeccbayapOBCKuiA CMEKTP XKeNe3HOCMI0AKOBO-MapTUTOBON pyabl: pbixaas U Nonypeixnas (a)
N cKanbHaa 1 nonyckanbHas (6)
pi§. 2. A Mo3sbaver 3peciiHT beTallle-Tarle ore: Mable an6 ball-Mmable (a) an6 rocky
an6 ball-rocky (b)

B HekoTOpbIX  TuMNax py4  NpUHMMaKOT  CYUWEeCTBEHHOe  yyacTue  KBapl
MapwanuTU3NpoBaHHbIN ¥  XNOPUT TWNa LWamo3uTa, NPUCYTCTBYOLWME B MNOLUYUHEHHOM
Konuyectse. MiHorga B BuAe npumMecein HabnogaeTcsd meTtaMmoporeHHbI KBapL, NennaoKpoOKUT,
NUPUT, MapkKasnT, 6emMuT, rM66CUT, B BUAE eAUHUYHBLIX 3ePEeH XalbKONUPUT U FaNeHWT.

FemaTnT (KenesHas cnwgka) ABnsetrca Hambonee pacnpocTpaHEHHbIM MUHepanom B
PYLHON TONLWeE U APKUM NpeacTaBuTeneM 60rathiX XenesHolX pya. Kpusble gugdepeHymnanbHo
ckaHupyrowein kanopumetpuun (ACK) n TepmorpaBumetpumn (TI) rematuTa mokasanu, 4TO BO
BCEX BbIAENEHHbIX (hpakumax npossnsetca rematut a-Pe20 3 ¢ TemnepaTypoi Kiopu 675.8 oC,
N gaxe NpUcyTcTBue elle 60nee BbICOKOTeEMMepPaTypHON (asbl, BepoAaTHO, Xenesa (0 = 775 oC),
Tak)Xe YCTaHOB/IEHO BAUAHME MapTuTa ¢ TemnepaTtypoi Kiopu 578 oC (puc. 3).

Puc. 3. Kpusble guddepeHumansHo ckaHupytouein kanopumeTtpumn (4CK) n Tepmorpasuometpun (TMID)
MOHOMWHEpPa/IbHOW (hpakuum rematuTa
p18. 3. Curyes ol 66Tereniial 3canntg calonTeily (68C) anb6 {bertoaranteity (TMO) TonoTTeral
lraciions ol beTaMe

BcTpeyvaetcs B BWAE  30HaNbHO-KO/MOMOPMHbLIX  06pasoBaHuil (BnnoTb Ao
CKPbITOKPUCTAN/IMYECKUX arperatoB) U MefKWX 3epeH HenpaBW/bHOM, NCeBAOYELYYaToh K
nnacTuH4YaTo Qopmbl. Ero OTAeNbHble YewyRkn WAM CAOXHble neTenbyaTble 06pa3oBaHuUsA
COCTaBAAT MNPOCAON C HEPOBHbLIMM, 4YacTO 3a3y6peHHbIMW rpaHuuamu. LiBeT KpucTannos u
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MAOTHLIX MacC OT Cepo-CTanbHOro A0 TYCK/0-CEPO-YEPHOr0, Y PbIX/blX Pa3HOCTeR - KpacHO-
Oypblii; 6neck monyMmeTanMYecKuin; HempospayeH. [AmnarHOCTUPYeTCcs PeHTreHorpaduyeckum
MeTOAO0M MO psAgy pednekcos.

FemMaTUT HaxoAWTCA B TeCHbIX TEKCTYPHO-CTPYKTYPHbLIX COYETAHUAX C MapTUTOM.
MaccoBas 0715 xenes3a B MapTUTE BapbupyeT 0T 66.6 o 69.9 %, coctaBnds B cpegHeM 68.12 %,
B TOHKOAWUCNEPCHOM - OT 66.4 fo 67.7 %, B cpegHeMm - 66.9 %.

BbigeneHo Tpu reHepaumy remaTuTa:

nepeas reHepaumus - rematuT KpUcTannmyeckuii, 06pa3oBaHHbIN Kak ncesgomopdosa 3a
CUeT 3aMeLleHNs NEPBUYHOIO MUHepana - MapTuTa c COXpaHeHUeM ero HopMbl;

BTOpas reHepauusa - TremMaTUT KCEHOMOP(MHbIA WAM arperatbl KCEHOMOP(HOro u
KpUCTanIn4yeckoro remaTuta, obpasoBaHHble Kak NceBAoMOpdOo3bl 3a CHET 3aMeLLeHUs MapTuTa
(marHeTuTa);

TpeTbs reHepayms - rematuT WronbyaTblii, 006pa30BaHHbIA 3a CcyeT MNPOLECCOB
pacTBopeHus " NepeoTNOXEHUSA Xenesocogepxatmx MUWUHepasnos, NpoayKT
BbICOKOTEMMEPATYPHON rMapoTEPManbHOl AeaTeNIbHOCTMN.

MapTunT aBnsetcd rnaBHbIM MUHepanomMm 6o0ratbix pyf, HabnofaetTcs B BUAE OTAeNbHbIX
M30METPUUHBIX 3EpeH, a TakXXe B BUAE MOMUTOHaNbHbIX arperaTHbIX CPOCTKOB. [peacTtasBnsieT
coboin ncesgomopo3bl remaruta Mo MarHeTUTy B BWUAe pPOMO0AOAEKA3APUYECKUX UK
OKTa3puyecKux KpucTanioB (CPOCLIMXCA 3epeH U pefKO BblfenseTcsd B BUAE OTAENbHbIX
Kpuctannos). MapTut obnagaet CcepbiM WAM CEPO-CMHMUM LBETOM, B MNPOXOAALEM CBeTe -
UEpHbI, B OTPAXEHHOM - 6enblii. B oTAeNbHbIX 3epHax mMapTuTa HabnwgawTCa 4acTo CBET/O-
po30Bble (OTpPaXKeHHbI CBET) PpenMKTbl MarHeTuta. PenukTbl MarHetTuta npeAcTaBfEHbI
NAOCKOCTAMU KPWUCTaN/oOB U ABOWHWKOB KPWUCTannoB, HabnwpaeTca xapaKTepHOe 3amelieHue
MapTUTOM MarHeTuTa no KpucTannorpauueckumMm HanpasneHUsAM.

B cBow ouepeab MapTUT 4acTo 3aMellaeTcsa TMAPOOKCUAAMM XKefe3a C HEACHbIM
KONNOMOP(HLIM CTpoeHMeM. MecTamu 3epHa MapTuTa NOABEPrINCL ruapartauun, B pesynbTate
4yero nNo Hemy o6pasyeTcsa 3eMAUCTbIA rugporematnT. Mapataumsa 3epeH mMapTuMTa yalle BCero
HauyMHaeTCAd C KpaeBblX 4YacTeil 3epHa, oObpamnseT 3epHa MapTuTa, a TakKXe 3anojHfAeT
MUKPOTPELLMHbI U NPOMEXYTKN MexXy 3epHamu. MaccoBas [0/15 Xeflie3a B MapTUTe BapbupyeT
0T 67.6 0 69.9 %, cocTaBnsAs B cpefHem 69.0 %.

MmpporemaTnT sBNSETCA BTOPOCTENEHHbLIM pyfo06pasyoWwmnuM MUHepasom, HO MecTamu
BCTpeyalTca npocfion, rhe OH [AOMUHUPYET Haj remMatuToM W reTUToOM W nNpefcTaBieH
OVCNEPCHOW pbIXN0/ pasHOBMAHOCTLIO. [MaporeMaTuT pasBuBaeTCA N0 MapTUTy B BUAE THe3q,
KaemMoK, 00pa3ys KOPPO3UMOHHYIK CTPYKTYypy. MecTamum rugporeTuT ABAAETCA MPOLYKTOM
paspbixfieHns 6uoTuTa, cofepxalerocsd B He60NbLLWOM KONMYECTBE B KBApUUTaxX U MEXPYLHbIX
cnaHuax. [uaporemMatuT xapakTepusyetrcd LUCNEPCHbIM CTPOEHWEM W NPUAAET MNPOCNOAM
KUPMUYHO-KPaCHY0 OKpacKy, BCTpe4aeTcs BO BCeX pPasHOBUAHOCTAX, a B rMaporeMaTuT-
rMApPOreTUTOBLIX ABNAETCA O4HUM U3 OCHOBHbIX MUHEPAsOB.

BbigeneHo Tpu reHepauuny rugporemaruTa:

nepeas reHepauuss - rugporemaTuTt, 06pa30oBaHHbLIN 3a CUYET BbINOAHEHWSA NYyCTOT
BblLLeNauMBaHNA KBapLua, MMeeT UCKIIOUYNTENbHOE 3HaYeHUe Npu pyfoo6pasoBaHUN KpPackoBbIX
M reMaTuT-KPacKoBbIX PyL;

BTOpas reHepauusa - ruaporemMatut, o06pa3oBaHHbLI 3a CcYeT XjopuTa, N0 BCeW
BEPOATHOCTW, B MNPUCYTCTBUU [OCTATOYHOrOo KO/M4yecTBa Kucnopoga. [eHeTUYeckn ero
obpasoBaHMe MOXeT 6bITb MPUYPOYEHO K MATEPUHCKUM cnaHuam (XJIOpUTOBbIM);

TpeTbA reHepauns - rUApPoreMaTuT CEKYLLUX XU (MO TpewuHam). Pa3BUT NOBCEMECTHO
B BuAe LIBOB 3ajieuMBaHus C obpasoBaHMeM Menkux cnolikos (go 1.0 cm). BbigeneHus
rmaporemMatmTa 4vacto HabnwfalTCAa Ha MJOCKOCTAX HannacToBaHWA cfaHueB WM OCOGEHHO
remMaTMTOBbIX NPOCI0EB C PE/IMKTOBON CNaHLeBON TEKCTYpOli B BUAe 6eChOpMeHHbIX NATHUCTbIX
NAN XXNNONOoA06HbLIX 06pasoBaHuii.

Kpome TOro, BcTpevarTCcs KpacHble (6apaoBble), KpaCHO-KOpuyHeBble (bypblie) n 6ypo-
KpacHble TMAPOOKCUAbI Xefesa MpeMMyLecTBEHHO KOJIIOMOP(HOro CTPOEHUS BOSIOKHUCTON
MAN 3eMINCTO MaccChl arperaTos.
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FeTUT, Kak U TMAPOreTUT, HabNAaeTCca B BMAE PbIX/0M, 3eMINCTOW OXPUCTOW Macchl,
mMecTamMu TrIMHONOA06HONW TEMHO-Oyporo LuBeTa M ABAAKTCS B OCHOBHOM MPOAYKTamu
pa3noXeHus enesocogepxawmx ampn6onos u Kapb6oHatoB. B uymctom BuAe NOYTM He
BCTpeyaeTCcs, UMeeT NonepeyHo-BOIOKHUCTOE CTPOeHME. MeTUT MMeeT MOCTENEHHbIE Nepexofbl
B rTMAPOTreTUT 1 APYyrue rmApooKCUAbl Xenesa, YTo OTPaxXaeTcsd B CABOEHHbIX AUArHOCTUYECKUX
npusHakax. Xumuyeckunin coctaB no [HukynuH, 2016] cocTtaBnseT xenesa obuiero ot 63.89 g0
68.83 %, auokcunpa KpemHusa ot 2.4 po 2.63 %.

MarHeTnT BcTpeyaeTca B BUAE PENUKTOBbLIX 3epeH B MapTuTe W obpasyeT efUHUYHbIE
3epHa. MarHeTuT CUNLHO MOABEPXeH MapTuTu3auuu, B pefkux caydasax obpasyeT
nceBAoOMOpP(O3bl N0 remMatuTy (MYLIKETOBUT - 3NUreHeTUYEeCKUA MarHeTuT). Pa3sBUT MarHeTuT
No WWPOKMUM NAOCKOCTAM MAACTUHOK U YellyeK remMatuTta, 3amellaeT 3epHa maptuTa, 06pasys
XapakTepHble (opMbl 3amelleHMs. MaccoBas [0N1S Xenesa B MarHeTuTe BapbupyeT oT 69.6 Ao
72.2 %, cocTtaBnada B cpegHeM okono 71.0 %.

Cynbgmnfibl >xenesa npeAcTaBfeHbl B OCHOBHOM MMPUTOM U CPaBHUTENbHO pexe -
mapkasuTom. [upuT pacnpefeneH B BUAe MeNKOW pacCessHHON BKPanjeHHOCTU, MEeNKUX
arperaTtoB M CEKYLLUX MPOXMW/KOB.

CunnkaTtHble MUHeEpanbl nNpefcTaBfieHbl, B OCHOBHOM, X/IOPUTOM TUMa WAaMO3UT U, B
He3HauYuTeNbHOM KONW4YecTBe, TUAPOCAKAOW W OKCUAaMuW U TFUAPOOKCUMAAMU  aNtOMUHUA.
Xnoput  Habnwpgaetcs B  BuAe NATEH, rHesf, CNMIOWHbIX  aMOpP(HbIX nnu
CKPbITOKPUCTAN/IMYECKUX  MACC, KOHLUEHTPUPYKLMXCA  MNOCNOAHO.  X0pUT,  3amofiHAs
NMPOCTPaAHCTBO MeXAY PYAHbIMW 3epHamy W arperatamu, SBASETCA LEMEHTUPYIOLWUM
mMaTepuanom.

OKcngbl N TMAPOOKCUALI aIlOMUHUA BCTPeYalTcAa B HE3HAUYMTENIbHOM KONU4YecTBe B
BMAE PbIXabiX 06pasoBaHUil U yalle BCEro MNPUYpoYeHbl K MPOCAOAM  C/IOXKEHHbIM
NPEVMYLLECTBEHHO TMAPOOKCMAAMU Xene3a, NpefcTaBieHbl B pyfaxX, B OCHOBHOM KaO/MHUTOM,
rm66cmMTOM N GEHUTOM.

KapboHaTbl npefcTaBneHbl B OCHOBHOM CMAEPUTOM W KanbUMTOM W BCTpevarTcs
NOBCEMECTHO, MeHee pacnpocTpaHeHbl CUAEPONIE3NT U AoNOMUT. CUAEPUT YaCcTO UrpaeT posib
OLHOr0 M3 rNaBHbIX pyfoobpasylWwmnx MUHEpPanoB, OT ero KOAM4yecTBa, B OCHOBHOM, 3aBUCUT
arperatHoe COCTOfiHME W KpenocTb pyfh. Cuaeput ABNSETCA OCHOBHLIM LEMEHTUPYOLWUM
MWHEpPanoM B 60raTbiX >Xefe3HblX pyAax, OH 3anofiHAeT B pyfax Mopbl, NycTOTbl, 06pa3ys
NPOXMUNKW W TrHe3goo06pasHble ckonneHus. LlemeHTupytowas macca cupgeputa obpasoBaHa
3epHamy pasHOW BeNWYUHLI U ¢Gopmbl, pasmepoMm oT 0.01 go 0.40 mm. CupepuT-LUeMeHT
HaxoAuMTCA B TECHOW CBA3M C MapTUTOM W WHOr4a peakuMOHHO 3aMmellaeT ero. CupepuT
KpUCTannmM4yeckunii, HepaBHOMepPHO3ePHUCTbIN.

KanbuuT BcTpeyaeTcs MeHblle, yYem cugepuT. OH o6pasyeT MNOCNAOMHbIE U CeKyLline
NMPOXWNKW, THe3da B TpewuHax M nycToTax, 4vacTto (OpPMUPYET HaTeuYHble KO/NIOMOP({HbIe
o6pa3oBaHms.

KBapy  sBnsetcs rNaBHbIM o6pasom PENNKTOBbIM MUHEepanom, 06bI4HO
mMapwannTu3inpoBaH, nMpeAcTaBNeH 3epHaAMWU C HEPOBHLIMW  KpasgMu, KOpPPOLUPOBaHHbLIMU
CULEPUTOM ¥ TMAPOOKCMAAMU >Kene3a, KpOMe TOro BCTpeyaeTcs KPYMHOKPUCTaNIMUYecKuii
KBapL B BUAE CEKYLMX MPOXMWIKOB pPas3/MYHONA MOLWHOCTU. PenuKTOBble MPOCAOM KBapua
NpeAcTaBNAOT CO60M pbiX/ible MUHepanbHble arperatbl UX CYOMUKPOHHbIX 3epeH KBapua -
maplwanuta. BeligeneHbl TpM pasHOBUAHOCTU KBapua:

nepeast - TOHKO-MeNKo3epHUcThbIn (0.025 - 0.01 mMMm), 06bIYHO 3arpsi3HEH TOHKON pyaHOA
Nbl/Ibl0, MPeAcTaB/ieH B HE3HAYMUTE/IbHOM KOJIMYECTBE B FeMaTUTOBbLIX pyfax;

BTOpas - cpedHe3epHUcTbin (4o 0.1 MM) MepeKkpUcTannnM3oBaHHbIA  (4acTo
MapLannuTM3npoBaH), YACTbIWA, BbIMOAHAKLWMUA NYCTOTbl U NOPbl B FEMATUTOBbLIX U 6apTbepuT-
remMaTMTOBbLIX pyfax;

TPEeTbA - XWU/bHbINA.
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BbiBOAbI

YCTaHOBNEHO, 4YTO pasHooGpasve MMWHepanbHbIX TWUMOB 60raTbiX >KeNe3HbiX pyA
06yCNOBNEHO Pa3IMYHbIM MUHEpPaNbHbIM COCTAaBOM MAaTEPUHCKUX MOPOJ W MNPOSBNEHUEM
BTOPMYHbIX NPOLLECCOB KapboHaTU3aLUN U XN0PUTH3aL NN,

BbINOAHEHHbI KOMMNMAEKC WUCCMeA0BaHWiA MO M3YyUYeHN0 OCOOGEHHOCTEN BeleCTBEHHOTO
cocTaBa 60raTbiX XXene3HblX pPyA Mokasan 3HaYnTeNbHYH HEOLHOPOAHOCTb PyA MO PU3NYECKUM
M XMMMWUYECKUM CBOWCTBaM, TrpaHy/OMeTPUYEeCKOMY M MMUHepanbHOMY cocTaBy. OTMmeuaeTtcs
CyLLecTBeHHas pasHuLa B KAYeCTBE CKaNbHbIX M PbIX/bIX Pa3HOBUAHOCTEN pya.
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