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283 | PoroBan  [ROA,IS0] F@ NIOCKOGTAX [CEpo- M TeM-BenenonaTar| JanoancTEm, Co- [CTonbaTee | 37100- WA RPWCTANTTOE (MTONETETAR] TTopoAGOGPasy ot 1 MAREpan Mar-
- : 5 oBMaHka rae R=Ca,Mg, cnaiHOCTU LWen-|Ho-3eneHtli, | un Gypas peplueHHas B ABYX rekcaroHanbHele | 3500 LecToBaTas) cnaiHocTb NoA MaTUYECKUX U MeTaMopUYECKUX
©Zo Fe,Na Al KOBWCTBIRA, N0- | YepHblii HanpaBneHnsX |npuamaruieckue yrnom 124 rpagyca FopHbIX Nopos
= S = | (Hornblende) XOX Ha Brneck nog yrnom 124 | kpucTannel, ny-
: z & poroBoro Be- 4uCTble CPOCTKN OBPasVeTCs oW MAPOTEDMANBHBX
R wecTsa pasy pu rtMapoTepl
58 npoyeccax, a TakkKe npu npoleccax
3¢ Kaonunut | Al4(OH)p™ Tycknblit, mato-|Benbiid, cner{ Benas 3eMnucThI, y Kpuctannel [ 2600 | MaroToBrneHue kepa- | KUpHLIA - Ha owlynb, MATKKiA, ﬁ'ﬁ'gﬂ ”?ﬁﬂ%&"éé’ﬁ% SRR
"; : [Si4 Oyl BbI, KMPHBIA, | Ka XenToBa- NNacTUHOK BEChb- | UCKIIOYUTENBHO MUKW, B CTPOUTENb- B BOAE CUNbHO HabyxaeT HUIA 1 NOBEPXHOCTHOIO BLIBETPUBA-
¥ o (Kaolin) B Yellyiikax - [ Telid unu ce- Ma COBEpLUEHHas | peaku, obblvHO cTBe, BymaxHoi npo- HUA NONEBbLIX LUNATOB W ApYruxX
= nepnamyTpo- poBaTblil B OAAHOM Hanpae-| 3semnucTble MBILLNEHHOCTH B Ka- antoMOoCUIUKaToB
: : Bl NeHnn maccel 4ecTee OrHeynop- n
SE HOro MaTepuana POAYKT AVareHe3a U3BECTHAKOB NPy
BO34eMCTBUN MarHeaunarnbeHblx pacTBo-|
MyckoBuT KAI(F,OH CTeknsHHbIN, |BecuseTHbl| Eenas BecbMa cosep- | Tabnutuatbie, | 2700- | B KkauecTae anekTpo- | CnocoBHocTs paciyennaTscs e PABREERGE Hg@gﬁg%mw&mave
(6enas knuesasa| [Al Slsoﬂf nepnamyTpo- | CXentosa- leHHaa B 0HOM [ nnacTuhyaTele | 3100 M30MNALUOHHOTO U TOHKME YNpPYrine NINCTONKM 1 MaTuye WL I8BE Mueckux
I cnona) BbIi ThiM, po3oBa- HanpaeneHnu KpucTannsl Tyronnaekoro Yellyiikn, CBETNas okpacka FOPHbLIX NOPOA
P (Muscovite) TbIM WK ce- (aocTuratoT maTtepuana
5 ") poBaTLIM OT- BONbLIMX y
z 5 TEHKOM pasMepos) XUMuyecknii ocas ok
o 1
o 3 Buotur K(Fe,Mg)z * CrenaHHbId, |Mpospadnblil| Benas unu | Becoma cosep- | Tabnutuatsie, | 3000- TemHas, senexosaTo-6ypas ok-| Moponoo6pasytowyuii MuHepan mar-
= - | (YepHasd xene- (F.OH); nepnamyTpo- |4EPHLIA N 3eneHo- | LUeHHas B OAHOM | rekcaroHans- | 3100 packa, cnocoBHocT paclen- | MaTuieckux u MeTamopduiecKux
= O | so-marnmesas [ [AlSi3Cgl Bl TEMHo-3ene-|  garan HanpasneHu! | Hele NNacTUH- NATLCA Ha yNpyrne NUCTONKK, ropHbIX nopos
Is cnoaa) HEIiA, By polid Yatble Kpuc- B TONCTbIX NNacTUHax He
- (Biotite) Tanmbl npo3paqeH Mopoaoo6pasyolwnii MUHepan mar-
= METULECHMX FOPHIRCROpOL,-o6pa
z o Xnopwr Mgg(OH) * CTeknaHHLIA, | 3enenbii | Ceetnas, | Becbma cosep- | Tabnutuatsle, | 2600- | XMOPUTHI € BEICOKUM |Cnoco6HOCTS pacLLennsTCA Hauﬁpemmewemapﬂbmommmﬁm'
s 2 [SigO10l nepnamyTpo- seneHoBaTad leHHas yellyidyaTble | 2800 [COAEPXAHMEM XeNe- | ruGxpne ynpyre NUCTOUKY, 30BaHMN AUPTATE VA BRCTH SKRENOBO A
(&) 2 (Chlorite) . BbIA KpucTannsl, 3a (LLIaMOGMT) nc- xapaKTepr||7| aerneHbIn LBeT, oBMaHKn
= Mg4AL(OH)q obpas NoNb3yloTCA Kak
m [Aly 5,040 pasyuwwne WeneaHas HW3Kaa TBEPAOCTb
~ Apy3bl, CNOLL- pyaa
Hbl€ KpUcTannu-
Yeckue Macchl
annp‘nnﬁpaaymuw‘ﬁ MUHEpan
I Oprokna3s K[AISi308] CTeknsiHHbIA | Benwiit, kpe-| benaa  |[CoBeplueHHas no |MpuamaTudeckue| 2600 |BnenHo okpalueHHble | MpaMoyronkHble ckombl, BhICo- | MopapatpaeBotivi OHERESKUC-
; MOBbIA, Frony-| ABYM Hanpaene- [ nuHakowjanb- [PAZHOCTW NPUMEHAKT-[ KaA TBepAOCTb, COBEPLUEHHAA [NbiX, COERBARMEHIEIZITHEIOMIBE O EH]
e (Orthoclase) GoBaro-ce- HUAM NO4 YINOM | Hble KpucTansibl cA B thbapopoBoi U cnaHocTb HbIX FOpPHLIX NOpo4. [poayKT BLICOKO-
3 pbliA, po3o- 90 rpaaycos hasHCOBOW NPOMBbILL- TemMnepaTypHbIX TMAPOTEPMarbHbIX
° . BbIi, MACO- JIEHHOCTU M3MEHeHUI nopog,
I — KpacHbIi
- 0
g 3 MukpoknuH Mo cocTaBy CTeknAHHblA | KpMmoBbIRA, Ceetnan |CoeeplueHHas no[Mpuamatunieckine] 2600 | To ke, uTo My opto- | OTnMYaeTcs oT opToKnasa no Hopogoospaaymmmﬁ MWUHepan cpea-
x G aHanoruyeH unu cnabo nep-| seneHosaTo- [BYM Hanpasne- [KpucTansbl, cxozq knasa. AMa3oHWT - No-| cnailHocTK (yron Mexay nnoc- B OO A HEROR
a0 (Microcline) opToknasy NamyTpoBLIN Hal cepelit, po3o- HWSM MOf, YITIOM, Hble ¢ KpucTanna [ENOoYHbI KaMeHb  KOCTAMMW cnalkHOCTN MeHee npsi- éxﬁéé I@? ?‘B% &gy
3 < rpaHsax cnait- Boli, 3enewsl Brmakum k 90° MW opToKnasa MOro) Me-rawlop qucmx np uE@cax
= HOCTW (amaaoHuT)
o
- ; Anbout Na[AlSi;Og] CTEKNAHHbIA Benbii, Benas [HeposHbli, coBept TabnutvyaTble, | 2600 LigeT Genblil, Horaa ¢ ToHkoA | OBpasyeTca npn marmaruiecknx u
g= (HaTpueBbIi ronyGoearo- LWeHHasa no ABYyM| nnactnHuaTtbie LUTPWUXOBKOW Ha NMIOCKOCTAX  MeTacoMaThHeckux rmapoTepManbHbix|
= z nnarvoknas) Geniit HanpaBMeHVAM | KpucTanmel, Yac- cnailHoCTH, BEICOKan TBEPAOCTD QRARIRBHYR R -
5= (Albite) nog yrnom TO UX CPOCTKM HOBHBIX ”aﬁgﬂéﬁ)"‘*‘b'x nopod
: © meHee 90°
b AHOpPTHT Ca[AIQSiZOS] CreknsHHblA | Cepblid, Be- Benas AcHas B AByX Tabnutyatele | 2700 Mpuamatuyeckue, cxofieH ¢ [Mopogoobpasyioluil MUHeparn OCHOB
] (kanbumneBbli NeIf, rony6o HanpaBneHWsax KpueTannsl anLbUTOM, OTANYAETCS TONLKO HbIX U3BEPKEHHLIX Nopog
s nnaruoknas) BaTbIf, XenTg- (BCTpevatoTea B WnmMpax
S | (Anorthite) BaTLIA pegko)
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[image: image1][image: image4.png]% g Fanut NaCl 25 CTeKNAHHBINA, Benwii, Benas CoBeplLueHHas Ky6uueckue 2100 |B nuweBoi, xumniec-| Conexblil BKYC, CoOBEepLIEHHas JlaryHHO-MOPCKOA XUMUYECKUI
z 3 (kameHHas MKUPHBIA SecuseTHbIA, B Tpex KpuUcTannel Ko, meTannypruyec- cnaiHocTk no Ky 6y ocaf,oK
o noBapeHas CUHEBaTbIN, HanpaeneHnax KOWN, KOXMEBEHHOW Npo-|
eq conb PO30BEIi, no rpaHsam ky6a MBILLTEHHOCTH
E 8 (Halite) cepeln
Kanbuur CaCO, 3 CreknanHublil | Benbiid, ce- Benas CoBepLUeHHasn B | PomBoaapuyec-| 2700 [Ans npoussoactsa na{ CoseplueHHan cnaitHocTb no | OBpasyeTtcs npu ruapoTepManbHbIX
(npoapayHas pHIRA, XKen- Tpex Hanpaerne- |Kue n ckaneHoas BECTH, NPo3payHblX | pomboagpy, Manas TBepaoCTb, | Npoueccax, a Takwke Npu npoleccax
pa3HOBUAHOCTL ThliA, rony- HUAX No pomBo- | puyeckue Kpuc- pasHocTel - B onTu- BCkMnaHue nNpu feicTanm BBIBETPUBAHWUA W 0CaKOHaKoNIeHus
I -McnanacKkui 6oii, npos- anpy Tannbl Ke ANA W3roToBneHuns pas6aenerHoit (10%) HCI
; winar) payH bl NoAPU3aLUOHHBIX
s (Calcite) npubopos
[
‘g_ Donomut CaMg*(CO3)2 3,5-4 | Crexknaunbiii, Benblii, EBenasn CoBeplieHHasa B | UckpusnerHble | 2800-| B kayecTBe dhrntoca B BckunaeT B nopoluke npu MponykT AuareHesa U3BECTHAKOB Npu
© (ropbkvin WnaT) vHoraa nep- KENTLIN, Tpex Hanpaene- | pomGosgpudec- | 2900 | meTannypruun, cTpou- BosgeicTtemnu ¢ HCI BO3AENCTBAN MarHesnanbHbIX PacTBo-
W {Dolomite) namyTpoBbIi cepbli HUsAX No pomBo- | kue kpucTannsl TenbHbIi Matepuan poB. ObpaayeTcs Npu meTamopduame
aapy (BCTpevatoTea ocafoqHbIX nopoa
peako), cnnoLu-
Hble Macchbl
3 Munc CaS0,"2H,0 2 CreknanHbli ¢ [becuBeTHbd,|  Benan 3aHoancTuiny | TabnutuaTble, | 2300 B cTpouTensciee | Popma KpUcTansios, BecbMa cor XUMUYeckuii ocanok
= (nerkvid wnar, nepnamyTpo- [6enbiit, po3o- BOJTOKHUCTBIX | nnacTUH4YaThie (WTyKaTypka, ane- | BepLUeHHas CMaiHOCTb B OfHOM
g aneBactp, BbIM OTIMBOM, [BbIi, XEMTbIi pasHocTel, Becb]  KpucTanmbl, GacTp), ANA ckynbi- | HanpaeneHun 1 Manas Teep-
2 BOSNOKHWCTLIRA LENKOBUCTHLIN cepblid Ma coBeplUeHHas] ABOWHWKW B BU- TYPHBIX NEenHbIX pa- [OCTb (UepTUTCS HOrTEM)
c CeneHwnT) Y BOMNOKHWUCTbIX B OAHOM Hanpae-| e “nacToukuHa GoT, B MeauLuHe
S. (Gypsum) pasHoCTel JNeHuu rHesga’”, po3eTkn
Anarut Cag(F.CI" 5 Ha rpaHsax ctek-|{beclpeTHbIN, Benas HepoBHEIiA, WecTurpanHele | 3200 | MpoussogcTso MuHe-|  dopma KpucTannos, TBep- MopogoobpasyoWwmii MUHepan mar-
I (dpropanarur [PO4l5 NAHHBIA, HA U3-| 3eneHbIi, PakoBUCTHIR, NpUaMbI, pexe panbHbIx hocopHbIX A0CTE 5 (MO LWKae TBEpPAOCTU) |  METUYECKMX FOPHLIX NOPoA, 0bpa-
; M xnopanartnt TNOMe XUPHBINA, [KenToBaTbIiA, HecoBeplUeHHas | TabnutyaTble yao6peHuit 3yeTCA TakkKe Ha KOHTaKTe U3BepeH-
8 (Apatite) MENKo3epHUC- |Benbli, cuHe KpuUcTannol HbIX NOPOA C U3BECTHAKaMM
o Tble Macchl |BaTo-u 6yE>o-
° MMEIOT CUMLHO | 3eneHbId
8 CTEKMNSHH bl
Bneck
o OnuBuH (Mg,Fe) 6,5-7 | CTeknsHHblii |OnuBkoBO-3e} He naer HepoBHsbIii, Kpuctanneil 3300- | MpoapayHbie pasHoc-| XapakTepHblit onvekoBo-3ene- | NopofoobpasytoLnii MuHepan
3 (nepugor) [SiO]4 neHbli, ByThl JepThl cpenHas penku, o6uiMHo | 4400 | Tu- xpusonuTbl-loBe- [HbIA LBET, AOBOMNBHO ACHAA cnai YNBTPAOCHOBHBIX N OCHOBHbLIX
T (Olivine) noyHbIA, By- 3epHa NUPHBIE KaMHW. Onk-| HOCTL (B OTAMYUE OT KBapLa), M3BEPKEHHBIX NOPOL
g 2 poBaTEI, BUHOBbLIE NOpOAL! (Ay 3epHNCTOCTb
o npospayvHbIn HWTBI) - B CTPOUTENL-
= unu npocee CTBE, OrHeyMopHOMN XM
g z YMBAIOLY WA MUYECKON MPOMBILL-
= NeHHoCTU
3o
o 2 Fpanar  |FegAlp *[SiOgls| 7-7,5 | CTeknaHHbIA, [TemHo-kpac-| He paer HeposHbiid, |M3omeTpuieckue| 4100- | Kak wnundopankuii | MsomeTpuueckuii oBnnk kpuc- | O6pasyeTes Non METamMophUIeckux
O (anbmaHguH) pexe XUPHbIA HbIA, yepTbl pPaKoBUCTLIA, mHororpanHHuku | 4300 |abpasuBHblil maTepu- TanfoBe, oKkpacka, Belcokas 1 pexe Mmarmatvyeckux npouyeccax
z =2 (Garnet) Byposartblid HecoBeplUeHHan an, npospavHble pas- TBEPAOCTh
- HOCTU - AparoleHHble
o KamHu
= ABruT Ca(Mg, Fe Al)*[ 6,5 CTeKnAHHbIA 3eneHblid, Ceetnasn, [HepoBHbIW; AcHas| BocbMmuyrons- | 3300- OT poroeoit obMaHkn oTnudaeT{ [MopogocbpasyloWwuili MUHepan oc-
2 % £ [(AI'Si)ZOG] Bypblid, 3ereHan | no rpaHam npus- | Hole npuamatu- | 3600 ca hopMoii kpucTannos, cnam- HOBHbIX U3BEPKEHHbIX MOPOA
g= ] (Augite) YepHbIiA Mbl NOA YITIOM | Yyeckue, Menkue HOCTBIO U TBEPAOCTLIO
: ° § BNn3KkUM K nps- cTon@yatble
5% = MOMY KpucTannel
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Knacc MuHepan )v(umuqec- Teep- Bneck User Liger Uznom XapakTep- MnoT- MpakTuyeckoe HOwnarHocTnyeckue Mpoucxoxaetue
KUK coctas | A0CTb 4epTbl CnalHocTb Has copma HocTb 3HaYeHue NPU3HAKN
Mupwur, FeSo 6-6,5 | CunbHo-meTarn{ConomeHHo-|3eneHoBaTo{ HepoBHblii, pako| Kybuueckne 4900- | MpownasoacTBo cep- [ OT xankkonupuTta oTnuyaeTca B KOHTaKTOBO-MeTaMophUUeCcKmnX
(cepHbli, TIMYECKMI KENTLINA, yepHas  |BMCTbIi, HecoBep{ KpUCTankb 5200 HOW KMCNOTbI BbICOKOI TBEPAOCTbIC U hOPMOIA| nopogax, NpK pasnoXeHUN OCTaTKoB
3 KENe3Hblii 30M0TUCTBIN WeHHas KPUCTANMOB GO LUTPUXOBKON HA | KMBOTHLIX U pacTEHUI B OCAAOHHbIX
I KonyepaH) rpaHax nopoAax, Npw rmapoTepmarnbHbIX
; (Pyrite) npoueccax
4 | Xanbkonupwur, CuFeS, 3,5-4 | CunbHo-meTan{ flaTynHo- |3eneHopato{ HeposHblii, TeTpasapsl 4100-| Borataa megHasn CuHAR UK po3oBaTo-thUONETo-| BrigenseTcs Npu NHEBMATONUTOBLIX
i MenHbIA TUYECKIAW, ntHor KenThId, JepHasn BecbMa Heco- (oTAenbHble 4300 pyna Bas noGexanocTb; oT NUPUTa | u ryapoTepManbHLIX NpoLieccax, pe-
<) KonvepaH Aa c pagyxHoi| seneHoea- BeplUeHHasa KpucTannel OTNUYaEeTCA TBEPAOCTLIO U e - N3 NOBEPXHOCTHbLIX BOA NP BTO-
(Chalcopyrite) no6exanocTbiy To-3010TUC- penku) LBETOM pUYHOM oBoralleHmnm
Thii
Keapu, SiO5 7 CTeknsHHbIA Ha| Benbiit, abim  He aaeT PakosucTbIi, YANWHEHHbIE 2600 | B onTu4eckoM npous- XapakrepHaa dopma kpuctan- | OBpasyeTcsa npu marMaTnyeckux 1
(ropHbIW Xpyc- rpaHsix Kpuc- LIa'[bIVI, Po30; HepTol cnaHoCTb npusmaTuveckme BOACTBE, PaAUOTEXHWU{NOB W TBEPAOCTb, HECOBEPLLUEH- ruapoTepmanbHbiX npoueccax,
Tanb, ameTucT, Tanna, KUpHbIiA|BbIA, YEPHEIA COBepLUEHHa [KkpucTannel ¢ nu- Ke, oBEMUpHOM fene,| Has cnaiHoCTb, PakoBUCTLIA  [BCTpeYasTcs B MycTOTax NerMaTuToB,
AbIMYaThInA Ha wanome | DecUBETHBINA pamuaaneHbiMn MaccuBHble B MeTan- M3NoMm N XXUPHBIG Bneck B X0J€e 3K3oreHHbIX npoLeccos gop-
KBapu, nTA. OKOHYAHUAMMU, nyprideckoit, hapgo MUPYETCH W NpU gervaparaunm n
MOPUOH) rpaHy npuambl pPOBOW M CTEKONBHOW packpucTannuaaumu renein KpemHe-
(Quartz) MMeroT nonepey- NPOMBILLMEHHOCTH 3ema
HYIO LUTPUXOBKY
XanuenoH Si0o 6,5 MyTHG-Kup- CeeTtno- To xe To xe KpuctannoB | 2600 |[Monocyateie pasHoc-| OT Noxoxmx - onana u ckpsiTo- [OBpasyeTes npu packpucTannuaalmu
HbIA, MaTOBBIA|  Cepslif, He o6paayeT TW araToB B 1OBESIMP- | KpucTannnyeckoro gnioopuTa [reneit kpemHesema, BbinagaeTt U3 HW3A
_ (Chalcedony) ronyboBarhi i HOM [erne, MacCUBHbLIE oTnuyaeTcs TRepAOCTLIO KOTeMMNepaTypPHbLIX TMEPOTEPManEHbIX|
3 - B TOYHOW MexaHuke pacTBOpoOB
= M 4acoBOM Mpowna-
3 BOfCTBE
£
o Fematur Fe O3 55 Metannuuec- | OT kpacHo- [ BuwHeso- | PakoBUCTHIA Unn Yellly Akm, 4900- BrlcokokavecT- BuLHeBo-KpacHas O6pasyeTca B MeTaMopguyeckmx no-|
g_ (>xenesHblin i KWiA - y kpucTan{ Byporo go KpacHas, 3EMIUCTLIN, Tabnu4kn 5300 | BeHHan xenesHas 1 Gypan yepTa poaax Kak npoaykT Aervaparagum
o 6neck) NUYecknx pas- | Keneao- Bypasn CManHocTk He 1 PO3eTKK pyaa MMAPOKCUAOB XKenesa, pexe- npu
s (Hematite) HoCTel, MeTan-|  YepHoro COBEpLUEHHas rMAPOTEpPManbHbIX NpoLeccax U B pe-
- NOBUAHBIA € CY synkTaTe OKUCNEHUS MarHUTHOro
3 peHeBaTEIM 0T KenesHaka (MapTuT)
o BOM U MaTOBbIN
H Y 3EMIINCTLIX
<]
; MarHeTtur Fe Fe204 55 MeTtannuyec- | Xeneso- YepHas 3epHncToid, [ OKTasapudeckinel 4900- To xe CunbHO MarHUTHble cBOACcTBa | Mopoaoobpayolwuii MUHepas OCHOB-|
(MarHuTHbIR Knia 4epHblii HecoBeplUeHHad | KoucTannel,nHor{ 5200 (neificTBYeT Ha cTpenky komnaca)| Helx MarmaTudeckTux nopoa. OBpasy
HeMNesHaK) Aa Co LUTPNXOB- eTCcA TaKKe NpW KOHTaKTOBO-METamMop
(Magnetite) KOW Ha rpaHsx, hUIECKUX N peXe TMAPOoTEPMarbHBIX
cnnoLLHBle Macch) npoLeccax
Onan SiOanZO 5,5-6,5 | XupHulii, Tyck- | Bensln, yep-| He paer PakoBucTblif, Kpuctannoe 2200- BraropogHelid or XarnuenocHa oTin4aeTcs Metb) Ob6pasyeTcs 13 BOAHBLIX PACTBOPOB
(Opal) NbliA, MHOTG@ | HbIA, CepbIn, YepThbl cnaHocTb He obpasyeT 2300 | onan- nogenoYHbIiA el TBepAOCTLIO U XKUPHBIM KpemMHe3eMa B NpUnoRepXHOCTHLIX
cnabbiit cTek- PUHKIA, Gypblif coBeplUeHHas KameHb Breckom yCNoBUAX
NAHHBIA 6neck [ NpocBeYn-
BaerT, nony-
Npo3padHbIi
JiumoHuT HFeO5™nHL0 1-5 MaToBbii, Px@aBo-xen- | >entogato-| 3emnmncTblil, Kpuctannos He | 3600- [ PacnpocTpaHeHas PxaBso-xenTada yepTa OB6pasyeTcs B KOpe BbIBETPUBAHUS
(Byphlit nepnamyT- | Thiid, BYpbIiA,| Gypas, pxa-| HecoBepLeHHas obGpasyeT 4000 KeneaHas pyaa 13 ApYrnx cOeAUHEHWUN Xeneaa, oTNa-
KEME3HSAK) POBbI TeMHO-OYpbiil Bo-xenTas raeTcs Ha [He BOAOEMOB U3 pacTBo-
(Limonite) POB PaafMyHbIX COMeid Xenesa npu

nocpeacTBe GakTepuit




