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ITO/IMXPOMHOCTb MHHEPA/IOB I'PVIIIIbl

TYPMA/IHHA

PaccmoTtpersr 0coO6eHHOCTH MOMHMXPOMHOF OKpacKH TypMa/auHOB. I IprBeneHb! cBese-
HHS O MpHYHHAX TaKOH OKpacKH. BblaesieHbl YeTbipe OCHOBHBIX THIIA pacripele/leHHUs
30Ha/IbHOH OKPAacKH B IO/MHXPOMHBIX TypMa/HHax. [laHa MHGopMaLIks 110 OCHOBHBIM
MHPOBBIM MECTOPOXACHHSAM, a TaKKe I10 HCIIO/Ib30BaHHIO TTO/THXPOMHBIX TYPMAa/THHOB B

IOBe/THPHOM HCKYCCTBe.

Krouessie croBa: TYpMa/liH, TrioriepedHas 30Ha/IbHOCTb, KOHLIEHTPpHYeCKas 30Ha/lb-
HOCTb, KOHLICHTPHYEeCKO-TIorNepedHasa 30Ha/IbHOCTb, ITHpaMHu/da/IbHasd 30Ha/IbHOCTb.

Cemunap Ne 25

YPMa/IH — C7ZIOKHBIN KO/IbLIEBOM

CU/YKAT, [OBE/IMpHbIe PasHO-
BUAHOCTH KOTOPOTO [IPEBOCXOAAT IO
PasHOOOPA3sHI0 OKPACOK /MO0 APYror
caMoLIBeT. JTOT (pakT OOYC/IOBAEH, B
MepByi0 oyepenb, OCOOBEHHOCTBIO KpU-
CTa/ITMIECKOM CTPYKTYPHI, IMHUPOKOH H3-
MEHUMBOCTBIO  XUMHUECKOIO  COCTaBa
MMHEpPaZIoB TPYIbl TYpMaZMHa W pas-
HOOOpa3reM BXOXKIEHUS XPOMOCOPOB
B UX CTPYKTYPY.

TypMasH KpUCTaAIU3yeTcss B aWT-
PUrOHAMBHO-AMMNUPAMUAA/IBHOM — BUZE
CUMMETPUM TPWUTOHA/IBHOM  CUHIOHUH.
[lns Hero BecbMa XapaKTEPHBI A/MHHO-
Mpy3MaTUYeCKe KPHCTa/ZIbl C YEeTKOM
MIPOJOMBHON IITPUXOBKOM M IIOIepey-
HbIM CeyeHUeM B BHAe CepHuecKoro
TPeYronbHUKa, pexe — MIeCTUYrO/IbHU-
Ka. Kpucrannel ¢ GoablIM  UKCIOM
MPHU3MaTUYECKHX TpaHeil BBI/AAAT Mou-
TH LW/IMHAPUYECKHUMU.

OO6bluHble  pa3Mepbl  KPUCTA/ZIOB
IOBE/IMPHOro TypMasiiHa 1-5 cM B anu-
ny u 0,5-2 cM B nonepeunrike. Mapen-
Ka BCTPeUAIOTCA 3K3eMI/IAPbl ATMHOM A0
20-25 cm npu mwmpuHe 1o 5-10 cm.
3adrKcUpoBaHbl c/1ydan A0ObIMH KPH-
CTa/I/IOB TypMaZuHa AauHONM 6oree 1
Metpa.

[ToMuMO MMPOKROM raMMbl PacLIBETOK
rpynna TypMaZMHa XapaKkTepuayercs
OO/BIIMM  KO/IMUeCTBOM ~MHHEpa/IbHbIX
BH/IOB, OT/IMUAIOLIMXCH XUMHUUYECKUM CO-
CTaBOM. JTO OOYC/IOBIMBAET CYIIECTBO-
BaHMe /IBYX HE3aBMCHMBIX KaacCHgUKa-
LM MHHEPa/ioB TPYIIMbl  TYpMa/IMHA:
KPUCT/IZIOXUMUYECKOM — Ha3BaHHe KaM-
HIO /1aeTCsl, UCXOAs U3 ero XMMHUUeCKOro
CcoCTaBa; M KAacCUUKALIMK TYpMasiu-
HOB IO LIBETY, YaCTO MWCIIO/Ib3YeMOi B
KOMMEPLIMH.

O60061eHHas XUMUUecKas hopMyia
TypManuta 1o A.A. ['010BHUKOBY:
XY3Z6{Sis018)[BO3]3(OH,F)3.1},
rae X — Na, Ca, K;

Y- M%, Fe?*, Mn?*, Fe**, AP, Li, Cr™,
Z - APP*, Fe?*, Fe*".

Kpucranmmyueckass CcTpykTypa TypMa-
AIMHa AO0TYCKaeT BO3MOMKHOCTb MMPOKUX
M30MOP(HBIX 3aMellleHHi, [7IaBHBIM 00-
pa3oM, B ero KaThoHHO!M 4Jactu. OO6biy-
HO BBbIIE/IeTCS /Ba I7TaBHBIX U30MOPd-
HBIX psifa: »Ke/e30-MarHueBbld (ueps-

[IPABUTOBBIL) u XKerne30-MUTHUEeBbIN
(wepn-3166anTOBLIN). KOHEUHBIe u/1eHbl
3TUX PAAOB:

1) wepn -

NaFe*"3Al¢[SicO15)[BO3]3(OH,F)s ,
2) npaBur —
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NaMg3Alg[SicO15)[BO3]3(OH,F)s ,
3) snpbaut —
Na(Li,Al)sAlg[SicO18)[BOs3]3(OH,F); .

B urore, yuuTHIBag MPOMEKYTOUHBIE
Pa3HOBHAHOCTH MeKay KOHEUHbIMU urie-
HaMM PAIOB, MO KPHUCTA/IIOXUMHUUECKOH
KNacCU(UKaLIMY MOTYT BbLACMAThCH Cie-
AVIOIIe PasHOBMAHOCTH  TypMa/liHa:

mep/s, ApPaBUT, 31b0anT, OIOPrepur,
XPOMAPABUT, OMEHHUT, POCCMaHUT, IIO-
BOHAPAWT, /HUAAWKOATHT, TCHU/IAU3UT,

YBUT, (beppHapaBUT, PepyBUT, POUTUT
u ferric iron — TypManuH.

IOBenvipHBIe TYpMarivHBI yalle BCero
MpeaCTaB/ieHbl  31b0auTaMi U AUAAW-
KOaTHUTaMH, pexe — TCUIau3nTaMu, apa-
BUTaMM, YBUTaMH U IIEP/IaMU.

B knaccudpukaiiviv TypMasiviHOB IO
LIBeTY MPOYHO YTBEepAW/INCH C/Ieayiollre
Ha3BaHUA: aXPOWT — OeCLIBETHBIH, Mep:a
— UepHBIN, PYOE/IUT — PO3OBHIM 10
KPaCHOrO, BepaenuT — 3e/eHbIM, WHAW-
ronut — cuHuii. B KommepLinu TypMany-
HBI MHTEHCHMBHO-3€/ICHOTO 1IBeTa MOTIYT
MIMEHOBAThECH  XPOMTYpMa/ZliHaMM,  a
TYPMa/TMHBI C 3dPEeKTOM CMeHHI LIBeTa C
3e/IeHOr0 Ha KpacHbIM LBET (B 3aBUCH-
MOCTH OT OCBellleHHs]) — XaMeleOHUTa-
mu. [lapauba-TypMasnvHel, BrepBbe
HariaeHHbie B 80-X IT. MPOIIOrO BeKa B
Bpasvwmuu, B wrare [Nlapanba, cunraior-
CA CaMbIMM OPOTOCTOSIMIMMK TYpPMariv-
HaMy B MMpe. ITU TYpPMa/IMHBI OKpallie-
Hbl B SIPKHE «HEOHOBBIE» ronyChle, 3ere-
Hble U CHHe-(HoneToBbie 1iBeta. Berpe-
YalOTCH TaKXe TYpPMa/IMHOBBIC KOMIAYbH
I71a3a Pas/IN4HbIX LIBETOB.

YacTo mpu OIMMcaHWM PasHOBUAHO-
CTed  TYpMa/MHOB  OrpaHUYMUBAIOTCS
TO/BKO YKasaHHeM liBeTa, He HCIO/b3ys
MPY 3TOM KaKUX-MUMOO APYrux HasBaHHWH,
HarpyiMep, PO3OBbI TYpPMa/WH, 3erie-
HbIA TYPMa/IUH U T.A.

[Ipupona pasHooGpasHOM U HGoraTom
MO 1IBETOBOM raMMe OKpacK{ TypMa/iv-
Ha usyuanack M.M. Cnueko, C.B. I'pym-
['pxumarino, K. Haccay, B. Tlpeckort-
ToM, P. [lekebymem, Il. ManHuHIOM,
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A.H. T'1aToHOBBIM ¥ MHOTMMM APYrUMH
vccrieaoBatenamMyd. OHa cBszaHa C Ha-
XOAAIMMMICA B COCTaBe MMHepasa pas-
HO3APAAHBIMM  MOHaMU-XPOMOGIOpaMU
repexoaHbIX MEeTa/7IoB — Ke/esa v Map-
raHiia, a TaKke MPUMECHbIMH HOHaMH
THUTaHa, XPOMa, BaHaaus U Aaxke Meau.
B oRpacke xenesoconepxaimx TypMa-
NWHOB, B TOM UMC/Ie WHAWTO/INTa U Bep-
[enUta OCHOBHYIO PO/Ib UTPaeT MepeHoC
3apsza B voHHo# nape Fe?*-Fe3*. Ipu
STOM 3e/leHasi, XeNTo-3e/1eHasi, 6ypas U
KOPUYHEBO-KpacHas OKpacKa BO3HHKAET
gaxe TMpY HesHauuTe/IbHOM cozdepika-
HUM B TypMasiMHe HoHOB Fe*. Ycroi-
yMBasg APKO-PO30Bas Y Ma/lMHOBAs OK-
packa obycioereHa rpuMeckio Mn®* u
repeHocoM 3apsga B rnape Mn?*-Mn>*,
a 6nemHoO-po30Bas, BhHILBETalOmAs Ha
coMHLle — AbIpOoYHbIM LieHTpoM O
OpaHXeBO-KOPHUUHEBbIM LIBET ApaBUTa
MOXKeT 3aBMCeTb OT IIO/IOCHI TepeHoca
sapsana Tit*-Tit*.

[ToMHMMO YIMOMSIHYTBHIX BHILIE, OKpa-
IIEHHBIX B OMH LIBET TYPMA/IMHOB, TaK-
e CYIIeCTBYIOT [IO/IMXPOMHbIE TypMa-
NWHBI, T. €. MHOTOLIBEeTHHIE. B aToM cay-
yae, B OIHOM U TOM XKe KpUCTa/lIe Typ-
Ma/liHa HEBOOPYKEHHBIM I71a30M MOIYT
HabnoaaThCs ABa, TPU W Aaxke Ooree
LIBeTOB. Takasi TOMMXPOMHAasi OKpacka
KPUCTA/IZIOB  OOBIUHO XapaKTepHa [/1s
HEKOTOPBIX 30HA/TbHO-OKPAIIEHHBIX 3/1b-
6auTOB U MUAAUKOATHUTOB.

Smpbautr — Na(Li,Al)3 Alg [SigO18)
[BOs)s (OH,F)s. HasBan no Mecty Ha-
XOAKU Ha o-Be Jnbba B Wtanuu. Briga-
eT KaK OAHOLIBETHBIM, TaK U [O/UXPOM-
HbiM. OKpacKa LIBETOBBIX 30H I10 CBOEM
MpypoAe aHa/IoTMYHa BbIICOIMCAHHBIM
LIBETOBbIM PaA3HOCTAM 3/1bOauTa — ax-
pourta, pybennura, Bepaenuta W WHIU-
ronvTa. [oCTaTOUHO pesro BCTPeYaloT-
Cs TYPMa/IMHOBBIC KOIIAUbW I71a3a 371b-
6anTOBOTO COCTaBa, U ellle pexe — I0-
MUXPOMHBIE TYPMA/IMHOBBIE — KOIIAubU
I71a3a.



Puc. 1. INonepeynasa 30Ha/ABHOCTB: a — C
/IaBHBIM TIePeXO/IOM LiBeTa, 6 — C Pe3KHM Ile-
pexo/oM liBeTa

[uankoatur  —  Ca(lLi,Al)z Al
[SigO18)[BOs3]3(OH,F)4. D10 KanblLeBas
PasHOBUAHOCTh anbbauta. OH Tak Ha-
3BaH IO MEHU aMepPUKaHCKOro reo/ora
u remmoriora /1.T. /luaavkoarta. Beceraa
30Ha/IeH, OKpacka MonuxpoMHas. Llse-
TOBble 30HE B TaKUX TOMMXPOMHBIX
KaMHSIX OKa3bIBAIOTCH PACIIO/IOKEHHBIMH
CaMbIM PaA3/IHMUHBIM OOpasoM M Mpea-
CTaBaAIOT cOBOM OOBIYHO PEe3KO orpa-
HUUYEHHbIE YUACTKH.

XapakTep pacrpeneneHuss OKPacKu
B JIQHHBIX THUMAX TYpPMa/MHa MOMXKHO Ha-
6moaaTk MO IPOAOABHBIM U TOTepey-
HBIM Cpe3aM KpHCTaiioB. PaccMoTpum
OCHOBHbIE THITbl 30HA/IBHOCTU OKPAaCKU B
TO/TMXPOMHBIX TYPMa/IMHAX.

1. lNonepeuynas 30HAABHOCTD

Okpacka MeHsieTcsl TTepIIeHANKY/ISD-
HO K I7/IaBHOM KPHUCTa//IOrpadouuecKoi
ocy. He Bce 30HBI OAMHAKOBO XOPOIIO
pasBUTE. B HeKOTOpBIX KpHUCTa/I1ax
Mexay 30HaMM HabmoaaloTcs ToCTe-
reHHble rnepexoasl. OTciona BhIACASIOT-
sl IBa MOATUIA: C T/IABHBIM I1ePexX0a0M
LiBeTa BAo/b KpucTamia (puc. 1 a) u ¢
pesKUM repexoaoM lieeta (puc. 1 6).
OnHa M3 TUMAYHBIX CXeM CMeHBI OKpa-
CK{ TYypMa/IMHa B OZHOM U TOM e KpU-
cTa//e: YepHasd — TeMHO-CHHSS — TeM-
HO-3e/ieHast — 6eclLBeTHass — PO30Bas.
MsBecTHa Tak HasbiBaeMas TYPMaIMHO-
Basl «rO/I0Ba MaBpa» - 3TO GeCLBETHBIN
WM CBET/IO-3e/IeHBIM KPUCTA//T TYpMa-
MMHA C BEPXYIIKOM YepHOro LiBera.

Puc. 2. KoHueHTpHYeCcKas 30Ha/IbHOCTbD:
a — MPOAO/bHBIN pa3pe3 Kpuctaia, 6 — rore-
PeuHbIil pa3pes KpucTa/iia

TypmanvHoOBass «rooBa TypKa» - Oec-
LBETHBIM WM MHOIOLIBETHBIM KPHUCTal
TYpMa/lMHa, 3aBeplleHHe KOTOPOro OK-
pallleHO B KpacHbBIN LIBeT.
2. KoHuleHTpHYeCKas 30HA/IbHOCTh

LIBeTHble 30HBI PACIIONOKEHBl BO-
KpYr LIeHTpa KO/blieoOpasHo, Iapas-
7le/IbHO TPaHSAM MPHU3MBI, T. €. I[7IaBHOU
ocy Kpuctaana (puc. 2 a, 6). B none-
PEeUHOM CeUYeHWM 3TW 30HbI OOBIMHO
MPeACTaBIgioT COOOM (PUrYphI, TTOBTO-
psAolMe KOHTYPbl BHEINIHUX TPaHML
KpHUCTa/ila, OOBIUHO 3TO cdrepudueckue
TPEYro/IbHUKH. [locnenoBarenbHOCTD
CMeHbI 1IBeTa pa3HooOpa3Ha, yallle BCero
v anbanTa C KOHLIGHTPHUUECKOM 30Haslb-
HOCTBIO PO C/IOXKEHO PO30BbIM pybert-
[IMTOM C 3e/IeHOM Bepae/mMToBoO 060/10u-
KOM, 3TO TaK Ha3blBaeMblll «@pOy3HbI
TypManuH. Berpeuaetcss u obpatHas 11o-
CreaoBaTe/IbHOCTh CMEeH I 1IBeTa.

3. KoHueHTpHYyecko-nonepeyHasn
30Ha/AbHOCTb

Puc. 3. KoHueHTpHyecko-ionepe4Hasi
30Ha/IbHOCTH
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CwmemaHHBIA TUIT KOHLIGHTPHUECKO
M TONepeyHoN 30Ha/lbHOCTe MeHee
pacrmpocTpaHeH, ueM IepBble /Ba THIIA,
HO TaKXe BCTpeuaeTcss B HEKOTOPbIX
anvbarTax. [lpyuMepHas cxeMa Takoi
30Ha/ILHOCTU TIOKa3aHa Ha puc. 3.

4. INMupamMmuaanbHada 30HATBHOCTh

Puc. 4. INMupamuaanbHas 30Ha/IbHOCTh

[Tpy TakOM XapakTepe OKpacke liBe-
TOBBbIE 30HBI TIAapas/ie/ibHbl TPaHAM IIH-
pamuasl (puc. 4). TlupamuaansHas 30-
HA/IbHOCTb OKPACK{ THIWYHA /s [IW-
[MKOATUTOB, HO TaKXKe BCTpevaeTcs U Y
anb6anToB. [laHHBIM THI 30HA/TLHOCTH
OueHb WHTEpecHoO HabmoaaTb B TIOIe-
pPeUHBIX Cpe3ax KPUCTA/I/IOB /MUAANKOA-
tita. B omHOM cpese moryt Habmio-
natbcs Goriee ueThipex LBETOB OHO-
BpPEMeHHO (pOo30Bble, 3ereHble, xKell-
Thle, KOpHUUHEeBble U Ap. liBeTa). B Ta-
KMX Cpe3aX TUINWYHO HabaoaeHue
BITMCAHHBIX APYr B ApYra MpaBU/bHBIX
TpeyronsHUKoB (puc. 4, cripasa). Tak-
Ke M0 LEeHTPY cpesa MOryt Habso-
[IaTbCs TPeX-/yueBble 3Be3/ibl U Apyrue
bUrypsl CUMMETPUM TPeTbero opsad-
Ka, PUCYHOK KOTOPBIX 3aBUCHUT OT KOH-
LIeBbIX (pOPM KpUCTa/aIa.

Turel 30HA/ILBHOCTU OKPACKH TypMa-
MWHOB crieayeT YUMTHIBaTb MpU UX 06-
paboTKe, Haxoas ONTHUMAa/IbHBIE AW3aM-
HepCKHe pellleHus /7151 KaMHS.

MayueHne 30Ha/IBHOCTH TO3BO/IAET
TaKKe TO/MYUUTh CaMyI0 Pas/IMuHYIO re-
HEeTHUYEeCKYI0 MH(OPMALIMIO: 110 H3MeHe-
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HHIO XMMMUECKOTO COCTaBa B XO4e KpH-
CTa/IMW3alMM, O TI0C/AeA0BaTe/TbHOCTH
cMeHBl POpPMBI TYpMaZIMHa B IIpoLiecce
pOCTa, O CMeHe YC/TOBUM MHHepasnoos-
pasoBaHus U. T. II.

O6pasoBaHre TMOMUXPOMHBIX KPH-
CTa/iZI0OB TYpMa/siHa CBS3aHO C TeM,
YTO MX POCT MPOHCXOAUT B TaKUX YC-
IOBUSAX, KOTIZla BCE KOMITOHEHTBI MOXK-
HO CUUTaTh (PAKTUUECKU MOABUNKHBIMH
M TIOHIKEHMe KOHLIeHTpallMu B pac-
TBOpe WaeT MocTerneHHo. Koraa KoH-
LIGHTpaLIMs AOCTUraeT OIlpeae/eHHOTO
YPOBHS, HHUXKE KOTOPOTO VKe He MOTYT
MIPOUCXOAUTh AaHHBIE IIPOLIECCHl, Ha-
CTYIaeT pe3koe U3MeHeHHe TMOCAeaHNX
— obpa3syercs HOBBIM [IapareHesuc.
Tak BO3HUKAIOT I0/10CUAThIe TEKCTYPhI.

MecTopoxkaeHust TOMMXPOMHBIX  TYp-
Ma/IMHOB M3BECTHBI B PasHbIX YaCTAX MUPA.

B CIIA sto mecropoxaeHusi: Typ-
MarmmH-Kunr, Typmanuu-Keun, [lana-
Uudp, Xumanetr, Can-/luero, /laHtoH u
Mayur Matika.

KpyrnHbIM MOCTaBIIMKOM  TMOMUXPOM-
HOTO TypMa/iMHa sfBnsercs bpaswnvs. B
3TOM CTpaHe OCHOBHbIE MECTOPOKACHUS
pacnorioxeHsl B mrate MuHac-2Keparic:
Wrarnansa, Kpysenpo, ['onkonma, Ca-
AWHAC U ap.

BaxHast ponb B A0OBIUE TTOMUXPOM-
HOTO TYpMa/IMHa MpUHaAAeKUT Maaara-
crapy. Ha mecropoxaenny AnHmxkaHa-
GoHolMHa A0OBIBAIOTCS caMble OGoraThie
IO PacLIBETKE /IMAIMKOATHTHI.

B Mo3zam0Orike MHOTrOLIBETHbIE TYyp-
Ma/IMHBI A0BLIBAIOTCS B [IerMaTUTax pai-
oHa Anty-/IuroHsu.

Llenpl?t psa MecTOpOXKAEHUN TYp-
Ma/siiHa CBSI3aH C afbIIUMCKUMU IIer-
MaTHUTOBBIMU MosicaMu [lamupa, ['vH-
ayrkyma W [umamaeB. HaubGonee
KPYIMHBIMM M3 HUX fABAAOTCA Pan-
rkysnbckoe (Mwuka) B TamkurucTaHe,
[Mapati-Tluu B Adranucrane, I'narut
B [lakucrane.



[lposiBieHnss LIBeTHOro TypMa/IvMHa
3adrrcrupoBatsl U B EBporie — B Urta-
mnu (o-B Dnbba).

B Poccun monmxpOMHBIA TYpMariiH
n0OBIBaeTCA U3 TMerMaTuToB bopinorou-
HOIO Kpsixka M Ha Ma/ixaHCKOM MecCTo-
poxaenny (3abaiikasibe).

[TonuxpoMHble TYpManMHBL  Pa3/INy-
HBIX MECTOPOXKACHHH B CBOeM OO/IbIIMH-
CTBe OT/IMYAIOTCH ApPYr OT Jpyra Herio-
BTOPUMOCTBIO OKpacKy. Takue TypMasu-
Hbl OCOOEHHO TOAXOAAT A1 WHAWBUAY-
a/IbHBIX YKpalleHWH, TaK KaK KaKabIM Ka-
MeHb YHUKa/IeH. ITO OUYeHb BAOXHOB/ISAET
IOBe/IMPOB U ar3aiiHepoB. OHM OXOTHO
[IPeBPallaloT TakKhe KaMHU B «Cep/Le»
VHAVBUAYA/IbHOTO YKPAllleHYs.

[lpu o06paboTke MNOAUXPOMHOIO
TYpMa/IMHa yallle BCero NnpuMeHseTcs
M3yMpyaHas orpaHka. lakKxke aocTa-
TOYHO YacTO ero KabOUIOHHUPYIOT.
«ApOy3Hble» TYPMa/IMHBI OOBIYHO MC-
MO/B3YIOT B U3Je/UAX B BH/E TOHKUX
MoTlepeyHbiX cpe3oB Kpuctanaa. [as
M3roToB/IeHUs O6yc U Opac/eToB Mpo-
M3BOAAT  TA/ATOBKY  TYPMAa/lMHOB.
Bcrpeuaercs u pessba 1o mnoau-
XPOMHOMY TYpMa/rHy.

Kpucrtanasl moauxpoMHBIX TypMa-
MVHOB M UX TOIlepeuHbie cpe3bl 6a-
rogaps CBOeM YHHUKa/lbHOM KpacoTe
TaKkKe BCersa BhICOKO LIeHATCH Cpeaur
KO/I/IeKLIHOHEPOB.
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