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NMNMPEOAUCJIOBHE

COopHHK cocraBiacH H3 paloT, paCCMOTPEHHBIX Ha COBEN[aHHH, TOCBS-
IIeHHOM 3aKOHOMEPHOCTAM (POPMHPOBAHUSA H Pa3MELIeHHA MEeCTOPOKICHHS
BYJKaHHYECKOrO CTeKaa H GJH3KHX K HHM [OPOX, HX CBOMCTBAM H IIpHMEHEe-
HHIO, npoxoauBmemM B Mockee B mekaGpe 1966 r.

Ilpu uccnenoBaHUM MeCTOPOXKIEHHH BYJIKAHHYECKOrO CTeK/aAa HeoOXOIH-
MO HME€Th B BHIY ABa 4CIEKTa: FeHEeTHUECKHI U TEeXHOJOrHYeCKHI.

[IpaBuibHOe MOHMMAHHME I€HE3HCa UPe3BBLIYANHO BaXKHO NMPH NPOBEIEHHH
MOHCKOBO-Pa3BeloyHblXx paboT M TEXHOJOrHYECKoro olnpofoBanus, 3aKOHO-
MepHOCTH (hopMHpOBanHA I pa3MelleHHs MeCTOPOXKIeHHi 00yC/I0BJIeHLl pe-
THOHAJbHBIMH H JIOKAJBHBIMH OCODEHHOCTSIMH TI€0JIOTHUECKHX IPOLECCOB.
IlepBble cBsizaHbl ¢ 3BOJIOLHOHHBIM H3MeHEHHEM KDYMHBIX YYacTKOB 3€MHOMI
KODBL H NPOSIBJIEHHAMH BYJKaHU3Ma Ha ONpPEAeJeHHBIX 3Talax HX DA3BHTHA.
Bropble onpenensioTcsi ByJAKAHHUECKUMH SIBJAEHHAMH B Ipepegax OJIHOrO
ouara, ocoOGeHHOCTAMH (OPMHPOBAHUA OTHEJbHBIX BYJIKAHHUECKHX Tel H
nocjaeAylollero Hx H3MeHeHHs. B mpoiiecce oCTHIBAHHST 3KCTPY3HBHBIX KYIO-
JIOB U MOTOKOB 00PA3VIOTCA C/I0KHLIE 30HANBHBIE CTPYKTYPBI, COCTOALIHE H3
nerporpagHueckl HeOTHOPCAHLIX THNOB CTEKA0BATHIX mopofd. Jlis Hccaeno-
BAHHA MHKDOCKONHYCCKH aMOp(dHOTO CTeKaa HEeQOXOMUMO NpHMeHeHHe CIe-
nH(HIECKHX METOLOB H3yUeHHS: TeDPMHUYECKOro aHaan3a, HH(ppakpacHoOH
CHEKTPOCKOMHH, 3JIEKTDOHHOH MUKPOCKONMH W T. [

Texnosoruyeckyil acmektT mnpoGJeMbl 3aK/JI04aeTcsi B HHIAMBHIYAJbHOM
noAxofe K onpofoRaHuio passenyemoro obmekra, [leno B ToM, 4TO HEPJAHTHL
KaXXJ0TO0 MeCTOPOMKAeHHs 0ObMHO 06Jajaror leablM pALOM NeTporpaguye-
CKUX ocofennocTtefl, TpeOyOUUK TWATENALHOH OTpAaGOTKH TEXHOJAOTHU 1PO-
mecca BemyunBaHus. ' EcTecTBeHHO, Hisi Toro, uroObl MNPABHJABHO OLEHHTD
TIEPCIeKTHREH MECTOPOKICHUS, TEOJOr AOMIKEH AOCTATOUHO XOpoulo pa3lu-
paThesl B TEXHOJIOTHH NepepaloTKH chipbsi: B cBolo ouepear paBora TexHO-
JIOTa B TAKHX YCJAOBHAX ABAAETCA KpaliHe CAO0MKHOHW M TPYAOEMKOH, a 103TO-
My NpOBeJE€HHe ee Ha OCHOBE HEIOCTATOUHBIX TeoJOTHYECKHX NaHHLIX H Ha
MAJIONPEeACTABUTENbHBIX 00Pa3iiax MOMKeT NIpHMBECTH K H3JWuiHel 3arpaTte
CpelCTB H BPEMEHH,

Sty ocobeHHOCTb PACCMATPHBAGMOTO TNOJE3HOTO HCKOMAEMOro YUHTHIBA-
JIi OPraHM3aTOpPHl COBENlaHUS Mo 3aKOHOMEpPHOCTAM (QOPMHPOBaHHA M pas-
MEIIenHsi MEeCTOPOKAEHHH BY/JAKaHHYECKOTO CTeKsa, DKAIYHB B cOOPHHUK
LBl pAjg CTaTell NPHKJIagHOro Xapakrepa.

B coorseTcrBuM ¢ TemMaThKoOl cTaThby CTPYNNHPOBANbLl B TPH pasjena.

B nepsriii BbiZeeHsl Te, B KOTOPHIX PaccMaTpPHBAlOTCA TeOpeTHuecKHe
Bonpockl (OpMUPOBaHHA CTEKA0BATHIX Topoj. CyllecTBeHHO HOBHIM B
CTAThsIX 3TOr0 pasjena SIBJASETCS PacCMOTPCHHE YCA0BUH (OPMHPOBAHMS
CTEKJIOBATEIX MOPOJ Ha ONpPeAeNeEHOM 3Talle KOHTHHEHTAaJbHOTO BYAKaHU3MAa
(E. ®. Manees, K. I'. Tlupuusin). OTH npeacTaBieHHss B H3BECTHOI Mepe
onpeneasioT 0cODEHHOCTH PerHOHAJbHOTO MPOTHO3HPOBAHUA NEPJHTOBHIX H
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NeM30BbLIX MecTopoxaeHuil. Murepecen u pasbop reHeTHUeCKHX OCOGEHHO-
cTell MOPHCTHIX CTEKIOBATLIX MOPOJ TeM3 M BYJIKAHHYECKHX IJIaKOB, KOTO-
pble cefiyac paccMaTPUBAIOTCHA KaK BarKHbie MOJe3HbIe HCKOmaeMble,

Bropoil pasnen cOOpHHKA, NOCBSILIEHHBIA ONUCAHHI0 MeCTOPOXKIEHHH
BYJKaHHYECKHX CTEKOJ, ME€TOJHKE MX DA3BeJAKH H ONPOOOBAHH, MOXKATIYH,
camplli MHTepecHBIHt, 371ecs pa3obpanbl OCOGEHHOCTH CTPOCHHS OTAEbHBIX
MECTOPOXK/IeHHH, a TAKKe NPUPOIHBIE PECypChl BCEX OCHOBHBIX 3KCIJIyaTH-
PyemMbiX pafoHOB M MEPCHEeKTHBH H3BECTHBIX MPOABJICHHI BYJIKAHHUCCKOTC
cTeK/1a, neM3bl H maaxa. Paagen orkpeisaerca csoakoit M. B. I'puroposuua,
Xapakrepusylouef obuUlyl) pasBegaHHOCTb PACCMATPHBAEMBIX IOJE3HBIX
HCKOMaeMblX. B MOCHeAyOLHX CTAThsX ONHCHIBAKOTCH OTHENbHble BarKHeR-
wie Mecropomiaenna Apmenun, Xabaposckoro Kpas, Kamuarku, 3akap-
nates, 3abaiikaapa, Kasaxcranma, Kpeima u 3apybexmnbix crpan. Hosoe
3JI€Ch B PACCMOTPEHHM 1€ TOJbKO MECTOPOKAEHHH MepauTa, Ho W 6AH3KUX K
HEMY CTEK/J0BATBLIX MOPOJ MEM3bl H IUJ1AKa H B HECKOJAbKO HMHOM, 4eM paHee,
noaxojxe K caabosenyuupaiomumess Matepuanam.’OKasagoch, 4TO TODPOALI,
BCOyuHBaKUIKHecs B 3—4 pa3a, XOTd H He MOTYT OBLITH NMEePEeBO3UMBI Ha JaJe-
KO paccTOsIHHE, HO KaK MeCTHBIH maTepuas BeCbMa XOPOLIH H HCIIOJIb30Ba-
HHE HX B palione MeCTODOKICHHS 3KOHOMHUYECKH BIOJHE lenecoofpasHo.

Buispaense npuponsl Boibl B CTeKJaX, METOIMKA HX HCCIEN0OBaHus U
OlleHKIl fABJAAIOTCA 3adadeil Cclaenyiollero, Tperbero pasjena. HexoTophie
paboTel, BKIOUEHHBIE Clo[a, HHTepecHsb i jid obulelt nerporpaduu, Takosw,
B 4aCTHOCTH, pabOTLl, HCCJAEAVIOUINE NMPHPOAY BOAbI B CTEKJe M BI3KOCTb
CTeKlIa 107 JaBJeHHeM BOJAAHLIX napos. PesyjaeTarhl HccslenoBaHul, HM3J0-
JKEHHBIX B CTATBAX ITOr0 [:da3/e/1a, JeKAT B OCHOBE OUEHKH BY/JIKAHHUECKHX
ctekoa. B sToT Ke paszen moMemleHs paGoTHL, paccMaTpHBalOlHe PSI HO-
BHIX BHIOB HCIIONB30BAHUA CTEK/JI0BATHIX NOPOJ H HOBLIX METOIOB MX H3yuye-
Hus. OcoOeHHO BaKHbL 3/lech pab0TH 10 HCNOJNL3OBAHMIO CTEKOJA B KepaMu-
YecKOi M MeTajaJaypruueckoit mnpombiuienHoctH. Caenyer oGpaTHTh BHH-
MaHHe Ha KpalilHe HHTEDPEecHYK CTaTbio HHUIHATOPA NPOMBILIEHHOTO
venogab3osaHug nepanra akazn. [1. 1. BynuuxoBa, nawulyw coaepwareib-
EYI0 HCTOPHIO DA3BHTHA NEPAHTOBOH MDOMBIILIIEHHOCTH H ee NepPCHeKTHRBI.
BaxKupiy ABASETCS TO, 4TO aBTOPHl CTatell AaHHOTO pasjena pasbupaloT He
TOJLKO TPAIHIMOHHBE BHIL NDPHMEHEHHS CTeKJad, a IjaBHoe BHHMAHHE vie-
JSIOT HOBBLIM TEePCHeKTUBHBIM BHAAM €ro MmoTpedaeHus,

[Tpouio yike Gojee mecsaTH JeT nocie TOrO, KakK NEpPAHT Cran «00Jib-
IIHM» TOJIe3HBIM HCKOTIAEMBIM, HO JIO CHX MOp elle ByJKaHHYeCKOoe CTEKJO
ABJIACTCA «HOBBIM» BHIOM MHHEDPAJLHOrO ChipbfA. B mpoMplluieHHoe HCIOJb-
30BaHNie BXOAAT BCe HOBLIE W HOBbIE BHILI CTEKOJ; HAXOAATCA TAKKE H HOBbIE
BHJIBI UCHOJNB30BAHHS, KOTOpPbIE HOPEIbLSBJASAIOT HOBHIE cnenuHyeckue Tpe-
Gopanus K crekay. O ToM, 4To 3TOT MPOIECC HHTEHCHBHO IPONOJIKAETCS,
CBHIETE/JbCTBYeT HACTOSIIUH COOPHUK, HO NEPCIEKTHBLI elle oYelb BeJHKH H
nepen reosJOraMM BHOBb BCT@eT 3afiaua AaJbHEHIIHX [OHCKOB MECTOpoKje-
HUH BYJTKaHUUECKOTO CTCKJA, 0COOCHHO B paHOHax HHTEHCHBHOTO CTPOHTE/Ib-
CTBA.



YACTb NMEPBAA

3AKOHOMEPHOCTH OBPA30BAHUYA M JIOKAJMU3ALIH
MECTOPO)XIEHHWH CTEKJ/JIOOBPA3VIOUIUX TTOPO
U CBA3b MX C 3TATTAMHU BYJIKAHU3MA

B. I1. [IETPOB

3AKOHOMEPHOCTH ®OPMHPOBAHHUSA U PASMEULEHHSA
BYJIKAHHYECKHUX CTEKOJI U BJIU3KHX K HUM MOPO/J
HA TEPPUTOPHH CCCP U 3A PYBE)XOM

BJAHWSIHHE COCTABA HA OBPA3SOBAHHE CTEKJIA

Byakannueckoe cTeKJ0 npejcrasisier cofoit NMPOAYKT OLICTPOro 3acThl-
BAHHUS J1aBbl, H3AHBAIOULEHCA HJIM BLIOPOLIEHHOH M3 TOrO MJIH HHOTO BYJKa-
HHYECKOTro anmnapara.

IpuHunnuanbno BYJKaHHYECKOE CTEKJI0 MOXKET HUMETh J1000i XHMHUYeCKHUil
COCTaB, KOTOPBIE BOOOLIE CBOHCTBen MarMaTHYeCKHM TIODHBIM [OpOAaM,
HO OCOOEHHOCTH PacrnpoCTpaHeHHs] BYJKAHHUECKHX CTEKOJ HHBIC, HEXKENH COo-
OTBETCTBYIOLIHX MM MO COCTaBYy ropHuix mopoia.”Cpemn 6a3aiabToB, NOJb3Y-
IOMUXCa HanbONbIIMM PacnpoCTpaHEeHHEM, CTeKJA BCTPeualoTcs pejko, cpe-
JH KHCJBIX — Yalle; CYIUIeCTBYIOT [HaxKe YAbTPaOCHOBHBIE (MelMeUHTOBBIE)
CTeKJa, HO BCTPeyeHbl OHH TOJbKO B onunoM Mecte — B MafiMeuya-Korylickom
paiione, Ha cerepe Cubupu.

Bakueliniel ocoGeHHOCTIO JaBbl SBJAAETCHA CC BA3KOCTL, ONpeAc/isionias-
¢s, C OJHOH CTOPOHBI, COCTAaBOM JaBhl, a C JPYroil — ee TeMmIepaTypoi.
B cBolo ouepedb OT BA3KOCTH JaBbl 3aBHCHT XapaKTep BY/JIKaHHYECKOro H3-
BepXKeHHs, IIPH KOTOPOM H3JHBaeTcs 3Ta Jaga, (hopMa caMoro ByJKaHHYe-
CcKOTO anmmapata u nerporpadmueckuii o6aux sddiyauBroi nopoasr, oGpasy-
IOWHHACA NpHU 3acTLIBAHKK JaBbi; ueM OoJiee BA3Kas JaBa, TEM Jerde H yalle
Tipd ee OCTHIBAHHUM 06pasyercs BYJKAHHUSCKOE CTEKJIO.

JlaBel 643aAbTOBOrO COCTABA, KAK NMPABHJIO, KUIKOIIABKH; MaJylo Bf3-
KOCTh §a3a/JbTOBBIX J1AB M HX HU3KYIO TEMIEDATYDV [WIABJIEHHS 00VC/I0BJH-
BaeT OoJsbuioe comep:KaHue maaBHed. /I HUX BecbMa xapakTepHo ofiiee
BLICOKOE COJIepIKaHHe JKeae3a, HIeJOUHBIX 3emMeap H gaxke mieaoueir. Cogep-
JKaHHe BOABl B 6a3a/ibTOBBIX JaBax Hepeauko. [1o3ToMy 6a3aJbTOBBIE J1ABBI
H3JIMBAIOTCA H3 Kpatepa Gojlee HIH MeHEe CHOKOHHO, IaBasd MOIHBIE [OTO-
KM, @ HHOrIA M KPyNHbLIe ITOKPOBLI, 3a1HBAIONIME OCPOMHBLIC TIJIOILAAH H CO-
3j4al0lIHe TPOMAaAHLIC ByJKauuueckne maato. Kpucranmusyercs 6asafbTo-
Baf jJaBa Jerko, gaBpasl 1aKe B MeJKHX I0TOKax XOPOIIo 3aKpPHCTa/JH30BaH-
Hyi0 6azanbToByl0 nopeiy. B Gosee MoIlubIX MOTOKaXx H IOKPOBAX JIABhI
3aKpPHCTAIH30BaHbBl 110.IHOCTbIO, JaBasi CBoeoOpasHble [OJEDHTOBHIE MOPO-
ner. CTeksia 37ech HeT COBepIIeHHO, Ja)e B cocTaBe OCHOBHOH Maccel.

Tem He MeHee Ga3aJbTOBblE CTEKJa CYULECTBYIOT, HO OHH 00pasyioTcsd B
Tex Mecrax, rie 6asa.nbTobas JaBa 34CTBIBAET OU€Hb OLICTPO; 3TO WJIH IEl-
JIOBBIE BHIGPOCHI, HJIH LIITAKOBble KOpKH Ha jase. lllnakoBast Kopka ob6pasy-
eTcs, BIPOYEM, TOJNBKO HA JlaBaX ONpeje/eHHoil, JOCTATOYHO Masoil BA3KO-
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cTH, Dosee BA3KHe JaBbl He MAIOT 1/aKa; MOBEPXHOCTH TAKHX J1aB «KaHAT-
Hasi» — ofpa3oBaBlIasicd B Pe3yJbTaTe  IepeMelleHHs W TeYeHH:A
TecTo06pa3noil N1aBH.

Kucaple 1aBbl, B -OTJHUEE OT OCHOBHEIX, BeChbMa BA3KH, B ocODEHHOCTH HA
JHEBHOI [OBEPXHOCTH, Tj& JlaBa TepAeT 3HAUHUTEJbHOE KOJIHYECTBO JIeTYUHX
BellecTs. Kak pesyabraT 3TOro, KHC/Ias JaBa HHOrJa He ycrmeBaeT 3aKpH-
CTAJJIM30BATbCS H OCTAeTCs CTEKJOBHHON BO BCeH CBOEH Macce WJAH B 3Ha-
yuTeNbHOH ee yacTH. KojeGaHHs cocTaBa KHCIOH JaBbl PE3KO CKA3BIBAIOTCSH
Ha CTPYKType CTeK.]a, ero CBeTONpeJOMJeHHH W Ha IBeTe. JIumaputosuie
JIaBbl, KPHCTAJNIH3YACh B HHTPATEMNYpHUECKYI0 a3y, 0b6pasyioT KpHCTAMIbI-
BKPAIlJIeHHUKH KBAapHa, a JAlUTOBHIe — KPHUCTAJJEl IJIATHOK/Ia3a; HaJduuHe
BKpallJIeHHHKOB OllpeiessieT MHOTHe TEeXHHYECKHE BO3MOMKHOCTH HCIOJb30-
BaHHs 3THX crexod. CTeKJoBaThle MOTOKH B KOHIE CBOEro MyTH HACTOMBKO
BA3KH, YTO TPECKAIOTCH B IIPOLECCe TeyeHusi KaKk IONepeK IoJoc TedeHus,
TakK M BJOJb HHX. [IpH 3TOM BosHuKawT JHG@epeHIHAIbHBIE TOABHKKH
BIOJb MOJOC TEUEHHs, 4 B CAMOM KOHI€ MOTOKH MOrYT [HepeXodHTh B HAKO-
TJIeHHe 0BCHAHAHOBBIX arJOMEpPaTHHIX 00JOMKOB.

Borareie mienoyaMu TPEXHTORKIE JaBhl, KAK [pasi/io, Gojee XKUILKONIAB-
KH M XCpOILIO KPHCTAJIH3YIOTCA darke B TOHKHX MOTOKax.

MOP®OJIOTHS BYJIKAHHUYECKHX ANNNAPATOB H TEJ

Panee ormeuaoch, 4TO OCHOBHOE CTeKJ0 0oOpasyeTcsl B BHIe KOPKH Ha
MOBEPXHOCTH TIOTOKA MJIH IIIJIAKOB B MpoIecce 3Kcmao3uii- O6pasosanne ma-
KOBOH KOpPKH HA IIOBEPXHOCTH €IIe KMIKOH TekyueHd Jasw nabaiopanoch
nHeonHokpatHo. Ha Takux cBoeoOGpasubix «JIbaunax» Obljl COBEpIIEH ONMHCaH-
Heiit B. @. [Tonkoseim B 1938 r. «npeiih na JaBe», KoTopas B TeyeHHe yaca,
MoKa HCCJAeNOBATENH MH3MepsJIH TeMIepaTypy H Opaan BuAeJsIOUHecs H3
Hee rasbl, IPOABHHYJIAChL HA pPaccTosiHie oKos0 2 xka. TemmepaTypa nosepx-
HOCTH TEKYIIeH JaBLl B MOTOKe 3a 3TO BpeMs cHuauiach, ¢ 870 no 690° C.

BropeiM THIIOM HaxonJeHHi 6a3anbTOBOTO LIJIaKa SIBJASIOTCS TaK Ha3bl-
BaeMble IIJAKOBBIE KOHYCHI — HeGoJblide BYJKaHbl, PACHOJOKeHHble Hal
CaMOCTOSITETBHEIM BYJKAHHYECKHM KaHaJoM HJIH Ha TOBEPXHOCTH JAaBOBHIX
AOTOKOB, B MCCTaX PAa3rpy3KH 3THX MOCJACAHHX OT Ta30BLIX KOMIIOHEHTOB
JaaBbl. Kak mpaBHio, mMaKoBulil KOHYC (OpPMHpYeTCsi B NEPHOI OIHOrO H3-
BEPIKEHHT H HHOI/LA CONPOBOMKAACTCA H3JIHSAHHEM JIaBhl,

B uenTpe KoHyca MOMKET COXPAHATHCS IEHTPAJILHLIA JaBOBHIT HEKK; MO-
TYT CYIlecTBOBATh Take GOKOBLIE NOCJAOHHBIC NafiKH, CEKYyIIHE H HEeMEHTH-
pylomne maak. B oxkpecrnoctax Epesana (na Kanakepckom naiato) o u3
HeGOMbIIMX IIIAKOBHIX KOHYCOB, MpeacraBisiBuinil cofofl caMoCTOSATeNbHbIH
LEeHTPaJbHBIH BYJKaH, Gbl HOJAHOCTBIO BbipaboTaH /I TOJYUEHHs LIJIaKa
KaK sanonuuTens Getona. B Kapbepe B pasnoe BpeMs yaaBaJoch Hab1101aTh
CTpPOEHHE 3TOr0 KOHyca, HEHTPANbHBI HEKK i GOKOBLIC KHJIBI BHAHBI ObLIH
JI0CTATOUHO XOpouo. PaBHoIM 00pa3oM BHAHA Obl1a TAKXKE CJIOHCTOCTh IJIa-
Ka, CO3JIaHHAS TIEPUOAHUECKHM YCHIEHHEM B3DhIBHON TeATeNbHOCTH BY.I-
KaHa.

Kakapril MIJIaKOBBIH KOHYC cjaraercss OT/eJbHBIMH CJA0SMH LLIaKa, oje-
BAIOIIHMH BCIO NOCTPOHKY Konyca. B atux cioax HaGaionaercs yepeaoBaHne
foJiece KpPyNmHBIX HIAAaKOBHIX 00JOMKOB H Meakoro nemia. C/aoMcTocTb OTpa-
Kaer KojeGaHHS MHTEHCHBHOCTH u3Bep:KeHHA. Hekoropeie 1IIaKOBbIE
06MOMKH TafaloT Ha NMOBERXHOCTh paHee BHINABIIETO IJIaka elle ropAuuMH
M CIeKaloTcs, AaBas KPVIHbIe OGJIOKH.

JlapoBbie TMOTOKH, MafonIMe KHC/Ible 00CHAMaHOBbLie CTE€Ksna, HHOTa HMe-
10T J0CTAaTOYHO OOMBIIHE Pa3Mephl ¥ MOTYT NPOTATHBATBCH HAa NECATOK KH-
JIOMETPOB OT HEHTPa HuJHsiHHS 1pH Momuoctn Oonee 200—300 x. Ectect-
BEHHO, YTO B TAKOM KPYTMHOM JaBOBOM Tele VC/JIOBHSl OCTbIBaHHs JaBbl pes-
K0 paanuunbl, HaubGomaee GHLICTPO OCTHIBAIOT BePXHHe UACTH NOTOKa, Oosee
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MEIJIEHHO — HHIKHHUE, KPOMe TOTO, BepXHHE YYACTKH MOTOKa HAXOLATCH TIOJ
MEHBIIHM JaBJieHHeM; OHH HHOTIAa nperepneBaroT BCNMyuMBaHHe, AaBas
nemsononobneie obpasopanns. Ilocne ynanenus neryueit ¢pasnl gapbl CTaHO-
BATCHA ellle 6OJIEE BA3SKHUMH H TO3TOMY ropasjio TpyahHee KpHCTaJIJIHBYIOTCﬂ,
HEeKeNH YYacTKH, COXPAaHWBIIMe 3TOT JeTYUHH KOMIOHEHT B CBOEM COCTABC.
Huxune TODH3OHTH JIABOBOTO MOTOKa, HaNpOTHB, 3acThiBalwT MeaJeHHOo,
IOJITO COXPAaHANT JeTyuHe KOMIOHeHTH M KaK CJeLCTBHe 3TOT0 XOPOILIo
LKP_{IVQ’_I‘?J!.HHESYIOTCEL 10 pa}anmme Bener K BO3HHKHOBEHHKO 30HAJbLHOCTH B
"KHCABIX J1aBOBBIX HOTOKax. B HH3aX MOTOKa, KakK MfyaBHJ/I0, pacigjaraiorcd
XOpowmo 3aKpHCTAMJIH30BAHHbIE JIHNAPHTOBbLIE IIOPOLI. Brollne 3aneraror
CIVIOIIHBIE BYJKAaHHUECKHE CTeK/1a — oOcuauansl. [Tepexon aunapura B oGeu-
AHaH HIET yepes 30HY, TAe OTHCHbHble CAOH TCHEHHA XOpOoilo OKpHCTAa/H~
30BAHHOI JiaBbI UEPEAVIOTCH CO «CJAOAMH» 06CH,[IH8HEI. Ha)l Oﬁcl‘Iﬂ,HaHOM Ha
IMOBEPXHOCTH TIOTOKa pacrncJaraercst ﬂpHpOﬂ.HO BCIIyYyeHHOe CTEeKJIO — MeM-

30n0R00Ras JaBa; reoJdord ApDMeHHH Ha3blBAIOT TAaKYI0 4By «JIHTOHAHON

neM3oi». TepMHH 3TOT XOTSl W He OueHb YAAaueH, HO MOMKET ObITh NPHHAT. !

Becbma xapakrepHo, 4o MOc/e BCIyYydBaHMSl NMeM3a 3aTBepAeBasaa, HO T0-
TOK B IEJIOM ellfe MPOT0/Kag JABHraTecs. B pe3y/abTaTe memM3o0Bas YacTh M0~
ToKa Oblia pa3mgpobseHa i TPEeBPATHIACE B arJoMepaTHhle HAKOMJIEHHS,
JBHTABIIMECS BMECTE ¢ M0T10KOM./B HH3ax NMeM30BOH 30HBI CPEM IEM3 elle
OCTAKTCA YYACTKH M «[IPOCJTOH» HEBCIYUHBIIErocd CTeK/aa; 3To CTeKJao, Ie-
penBHrasicb BMECTe € NMeM30BbLIM arjoMepaToM, LaeT B HeM ODJOMKH OOCH-
nuana. K rpanuue obcuinaH — memM3a NPHYPOURHBI M KpailHe HHTEpecHbIe
pasHocTH O0CHIMAHA ¢ MICJTKOBHCTRIM OJECKOM, CO31dBACMBIM Jerdaliiumiy
(buron1aJbHO BHITSHYTHIMH Ta30BBIMH BKJIOUEHHSMH B CTeKJe; Takue 00CH-
JAHaHbl HCTOAB3YIOTCA KaK ouyeHb 3(¢eKTHbifl NoMeI0YHBIH MaTepHall.

OO6cHIMaHOBLIE TIOTOKH — OUeHb PEfKHe O0pa30BaHHA.'3a pyGemom Ha-
mefl cTpansl HanboJIee H3BECTHEIM TTPHMEPOM TAKOTO TIOTOKA SIBJISIETCH TMOTOK
Poua-Poca, waaupmerocs ua annapurtoBoro ByJakKana Monre-ITenato Ha
0. Jlunapu k cesepy or Cuumanu.”y Hac B CTpaHe WHPOKOH NOMNYJISPHOCTBIO
TOJ/Ib3YIOTCS O0CHHANOBENE MOTOKM, CrycKamollpecs ¢ ['sigHccKo# TPYIILD
By/1KaHOB K p. 3aure (Pasnan), u B paiione Byakana Aprens Ha Aparaickoi
BYJKaHHUYEeCKOH NOCTpofike

Wnorna B cayuae uapep:enuss OTHOCHTEJBHO X0J0JHOI OueHb BSI3KOH
JaBbl 3Ta TOCAE[Hss HE MOXKEeT 00pasoBaThb JABOBHI IOTOK, a BEIHPACT
U3 Kpatepa B (popme cbeamncka uau KapaBaeoBpasHoro Tena, KOTOpoe pac-
N0J3aeTCs 110 NMOBEPXHOCTH M JAaeT 3KCTpy3uBHb kynoa. Kaxk u 6azanpro-
Bble H3BeprKeHUs, M3BepIKeHMs KUCIO0H JaBbl COMPOBOXKAAKOTCS BHIOpOcamMm
B BO31YX CTeKjaoBatoro matepuana. [Toxanyfi, nae KojuuecTBa BHIOPO-
IEHHOTD MATEpHAa a B 3TOM cayuae Gojblle, 9eM J1JsT M3BEpXKeHHl OCHOBHO-
ro cocrasa, i BHIOpacsBaloTes OHM Ha Gosee najneKue pPacCTOSHHA.

Kaaccnyeckum npumepom ofpasoBaHHs BYJKaHHUECKOro Kynona, HAG0-
AaBlIerocs HCCAENOBATENAMH, ABNACTCH H3BECTHOE H3BEpXKeHHe BYJIKaHa
Mon-Tlene na o. Mapruuuka, npoucxogusilee B 1902 r. u Xopouwo onucas-
Hoe ¢pannysckum nerporpadom Jlskpya. B pesyabrate H3Bepkenus BO3-
HHKJMA «Hraa», Kotopas aocrrraa 300 m B BpicoTy. Ilocae mnpekpaulenns
H3BEPIKEHHSA OHa pacchinanach B MeJKHil Ledenb.

Bonee nosgnum ¥ ropazmo Gonee TPaHAHO3HBIM fIBJAeTCH MOA0GHOE H3-
BepikeHue, naGaionasuieecn B Halgell crpane. B centabpe 19556 r. Byakaw
Besumanuwit B KnoueBckoii rpynne Bynkanos Ha KawmuaTtke, cuMTaBIIMACH
paHee MOTYXIIHM, HauaJ HHTEHCHBHO NeHCTBOBAThb, a yepes noarona, 30 map-
Ta 1956 r., Ha 3TOM By/iKaHe NMPOH3OWE] TPaHjHO3HBIN B3DbIB, B PE3JYybTATE
KOTOporo Oblia copBaHa BCS BEpIIMHA ByJKaHna W BeIOPOIIEHO OrPOMHOE KO-
JHYECTBO BYJKaHHUECKOTO NemnJia, pacnpoCcTPaHUBIIErocs 1no oyehb GoJbLIONH
reppuropuu. Ha paccrosunu 400 ks or ByiKaHa B 9TOT [AeHb Bbilla] CJOH
BYJKaHHUYECKOro Temja TONUHHON Gosee | MM, a camble MENKHe By/JIKaHH-
YeCcKHE UYACTHIBI, 3aXBaueHHBIE BO3AYIUHBIMH TEUEHHSIMH, OTMEUCHDLI Y
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CesepHoro [Tomoca u B BennkoGpuranuu, [Tocsie u3Bepixerusi B o6pasopas-
lueMcs KepJae Hayaa MeJJIeHHO pacTH JaBoBplit Kynoa. K noabpio 3ToT0 #ie
rofga ol Roctur BeicoTel 300 4. IloToM pocT ero HeCKObKO 3aMe/IHJICs, 0/
HaKo OH MPOMOAKAETCA H L0 HACTOSLIETO BPEMEHH, T. €. YKe G0/ee AeciTH
JIET.

Kpaiie uHTepecHnlM JJifi HAC ABJISETCA TO, UTO KYyNOJ TOT BCe 3TH Je-
CATh JIeT OCTAETCH TOPAYMM ¥ B HEKOTOPBHIX TPellHHAX II0 HouaM elle M celi-
uac MOMHO HabBMIORaTh CBeyeHMe pacKkadeHHol Jasbt, Compuxacasce ¢ X0-
JOAHBIM BO3AYXOM, JaBa OXAax1aeTcs, cokpaliaercs B o0beMe i OTBAIHBA-
eTcA OT ropsAvyero Maccusa. BulcTpo oxaaxawliuecss Kpaegble YacTH coXpa-
HAOTCA cTexaoBaTeiMU., CTeKNI0BATLL M BCe OTBaduBliMecs o0aoMKH, Graro-
1aps KOTOPHIM MOA KYHo/Joo0pasHblM MacCHBOM (HOPMUPYIOTCH HAKOTIEHHS
TAK HA3BIBAEMON KynosbHelh Opekuun., KpaeBbie uacTy ByJKaHHUECKHX Ky-
MO0J0B H 3ajeraoumias o1 KYHoJaoM KynogbHad Gpexuns, a Takxke Opekdue-
BHIHBIE HAKOMICHHS OGJOMKOB B KpaeBbIX YACTAX MACCHBA COCTABJ/SIOT BAXK-
HBI OOBEKT NMPOMBIIIICHHCTO HCIOJIb30BAHHS.

Kucavle napbl, KakK NPAaBHIO, COAepKAT OTHOCHTENbHO 00JblIOe KOJHYe-
CTBO BOJbI, NO3TOMY HX H2BepiKeHHMe 4acTo COINPOBOKIAeTcH HMHTEHCHBHON
B3PHIBHOH JeATeJBbHOCTbIO, BO BPEeMsl KOTOPOil B BO3LyX BhIOpachiBaercs
Goabuloe KOJHYeCTBO Kuakoil jiaswl. [lpu TakoMm BblGpoce NPOUCXOTUT pes-
KOe CHH:KEeHHe JaB/IeHHs1 ¥ BbIOPOLIEHHBIH Kycouek Japhl JHOO BCIyYyHBaAELT-
¢ B IeM3y, eClIH BOJAHl B Heff He OUeHL MHOTrO, JHOO, €CJIH OHA NepechIlleHa
BOJOM, B3PLIBAsICh, Pa3jeTaerTcsi Ha MeJAbYailluii BYJIKAaHHYECKHH TMEMel.
. Ilpu BcnyyHBaHHH KICAbIX Jap o0pa3yercs nemaa — laaxonono6nas no-
pona, cojepaillas oueHb GOAbHIOe KOAHYECTBO MeJbYyafmyX HY3BIPHKOB.
[TpucyrerByior B memae u Oo/ee KPyNHbBe CAHTHMETPOBBIE H MHOTOCAHTHMET-
pOBLIe IOPLI, HO BCE OHU -— Pe3VJbTAT CJAHAHHS 60aee MEJKHX Ny3bIPbKOB,
M3-34 UEero CTCHKH BCEraa HepoBHble U ¢ MHOTOUHCIEHHBIMH TAXaMHu, nepece-
KalomyuMu pelo nopy. Toamnia CTeHOK B TAKHX EM30BLIX 00J10MKaxX B NATh-
JIecAT — CTO pas MeHbIIe TOJAHIMHBL CTeHOK 0a3aJbTOBOTO LIJaka M H3Me-
pAeTcAa COTHIMH AOTAMH MHAJIHMETpPA. |

[Tono6Ho o6pa3oBaHAI0 NIIAKOBLIX KOHYCOB BO3HHKAIOT HHOMMd <HeM30-
Bble KOHYCHI» WM, NpaBujbHee, NEeM30Bble BYJ/KaHbl, NOCKOJbKY OHU 06Ja-
Nal0T OTPOMHBLIMH paaMepamu., HauGogee XOPONIIO H3YUCHHBIN NEM30OBLIH
ByJKaH — yKe ynoMmuuapwascs ropa Monte-Tlenato Ha o, Jlunapu s Hra-
JIHN; BBLICOTA 3TOrO Byjakana oxoao 1000 u. Konyc ero, ciaomeHHbII HHTEH-
CHBHO IKCIAYATHPYIOMAMHCST HAKOUICHHAMU TEM3bl, HMEET XOpPOUIQ Bbipa-
KeHHblli KpaTtep H, BANUMO, 00pasoBajca B OJHO H3BepKeHHe, MOCAeIHHM
3T&IOM KOTOPOro OBLIO MU3JnAHMe ofcuauaHoBoro moroka Poua-Poca.

B Coserckom Comw3e OTCYTCTBYIOT NEM30Bbie ByJKaHW4yecKMe KoHyca H
neMsosble Bynxanbl. Bes pasectnass 3 CCCP nemaa IpOHCXONHT #3 TeM30-
BBIX c10eB. POPMHPYIOTCH TaKHe CJIOH B pe3yJabTaTe HHTEHCHBHBIX BbIOPOCOB
NneM30BBIX 00JMOMKORB, KOorga emaa pasdpachiBaeTcs DaBHOMEPHO Ha OYeHb
Goabie miouiaau. Haubosee H3BeCTHH CKOMIEHHS TaKOW MeMabl B OKpecT-
HOCTAX ropbi Aparan B ApMennu.

[IpumMepoM HaJEKOrO Pa3HOCa MEM3Bl MOTYT CJIYXKHTL NPOJYKTH H3Bep-
xwenusa pyankaga Ilexkry-Can B Kopee B palione Buoanupoctoka, onmucangbie
B. HU. ®unnko.

Menxue 06/0MKH TeM3LI M BYJIKAHHUECKHH [ellef pacioperendiorTcds Ha
OrpOMHBLIE TpocTpaticTsa. Tak, Ha TpaHHIe MEJIOBBIX H TPETHYHBIX OCAIKOB
B Typkmenun (moc. Oramibl) HMeeTcss HHTEHCHBHO IKCIUIyaTHPYIOMIHHACH
TOPH30OHT OEHTOHHTOBEIX TMHH, 0GpasyloUX ca0oM MouHOCThi0 10—12 M.
BenToHuT 06pa3oBaH 2a CueT H3MCHEHHS IENIOBHIX HAKONJ/JICHHH, 3a/1€rao-
1WHUX cpeRH HOPMAJbHBIX H3BECTKOBO-MepreabHbix ocankos. Ilockoabky cpe-
1M CHEXPOHHLIX 06pazosanuil e Toabko B TypEMenuH, Ho i Boobiue B Cpex-
Heil A3UH MeJIOBOfi BYJKaHH3M OTCYTCTBYeT, TO Mpeanosaaraercs, 4To HCTOu-
HHKOM BYJKAHHUYECKOTo MefJa SABHANCH BydKaHn Kaskasa.
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[TennoBbie CIOH HEKOTOPBIX PAHOHOB MOrYT ObITb CJOMKEHEI XOPOLIO BCIly-
UYMBAIIHMCS CTEKJI0OBATHIM MaTepHa/oM.

B paiionax, npuieralomux K o0JacTAM H3BEPKeHHS, NEeM30BONENIOBBIH
MaTepHas MOMKET BbialaTk Ha 3eMHYI0 MOBEPXHOCTh ellle TOPAYHM H CBA-
3bIBATHCA MPOCTEIM CBaDHBaHHeM. Takwe cBapeHHble Typsl Moryr ofaanaTth
DYeHb HHTEPECHBIMH NPAaKTHYECKHMH CBOHCTBAMH: OOJIBINON J1erKOCTEIO, TBO3-
JHMOCTBIO U Jerkofl 06pataThiBAEMOCTIO PA3JHUHBIME HHCTPYMEHTAMH (1IH-
J0it, Tomopom, pe3uoM H mp.). OcoGoif HM3BECTHOCTBIO MOJB3YIOTCH TaKHe
<nuabHble Tybl» B Apmenun (Jlennnakano-Epesanckuit Tyd), B 3akapnaToe
H B APYTHX MecTax.

BTOPUYHOE UBMEHEHHE CTEKJIA

Byakannueckoe CTeKJI0 IOCJae CBOETo BhINAACHIS NMOCTOSHHO NpETeprneBa-
eT AHuareHeTHyeckue HaMedenusi, [lepsrimM 3TamoM TAKOTO H3MEHEHHA SIBJIAET-
cf THApATALMS CTeKJa — BTOPHUHOE NOMNIOULEHHe CTEKJOM TIOBEPXHOCTHOI
BJlary; TpH 3TOM THAPATHPOBAHHLIe CTEKJ0 VBeJAHUHUBaeTcd B o0beMe H OT-
cJauBaeTcs OT HeTHIPATHPOBAHHOTo CTeXJia: B peayabrare obpasyercs xa-
paKTepHas HepJHTOBafA CTPYKTYpa # BO3HHKAET TaK Ha3bplBaeMblH Mapexa-
HHT, T. €. MOPO/A, pacnajamancs Ha Mejxkue oOCHAHAHOBLIE sApa H yrioBa-
TYIO NPOMEKYTOUHYIO Macly THIPATHPOBAHHOTO CTeknaa. BropeiM 3Tanom
OJIM3NOBEPXHOCTHOTO H3MEHeHHSI BYJKaHUYECKOTO KHCJIOTO CTeKJa SIBJISCICH
nepexof ero B MOHTOMODH/IJIOHUTOBYIO riinay. [1pH onycKanHu KHCJIOTO CTeK-
J1a BMeCTe ¢ BMEMAMIHMI ocagfKkaMi B OoJee ryOoKHe YacTH 3eMHOH KOpbl
MeTaMophuuecke H3MEHEHHA CTEK/Ja 3aKAI04aroTcd B PACKPHUCTANIH3AINH
ero Ha MuKpodenb3aTopblil arperat ksapua 1 mnosesoro wmara. Croab ke
ray00Koe H3MEHeHHe 0a3aJbTOBOrO CTEKJa B 30He 3eJEHOKAMEHHOH (DalHu
Metramopthusma Befder K oGpasoBaHHI0 3a CUET CTEK/a arperarta XJOpPHTA,
poroBoil 0OMaHKH C KBapIeM H MOJEBHIM HIMTATOM.

JlerkocTn U3aMeHeHHs CTeKaa MPHBOAHT K'TOMY, UTO ApPEBHHE CTeK/a, KaK
NpaBH/IO, NEPEepoIKAeHLl U TOYTH HeT HaldeKAbl BCTPETHTb CBEXKHE CTeKiaa
CpeAH BYJKAHOTeHHbIX nopon apesunx toaml. OxHaxo umeer MecTo peskoe
pPa3MUYNe B H3MECHEHHOCTH CTeKJda B JPEBHHX BYJIKAHOTEHHBIX MNOpPOLaX,
BCTPEUAIOMHNXCA B MOUIHLIX OCATOUHBIX TOJIIAX TEOCHHKIHHAJNBHOTO THIIA,
H BYJKAHOTEHHBIX MOPOIax, BO3HHKAIOUWIMX Ha NOBEPXHOCTH MIaTdopM H CO-
XpaHsABIIHXCA BCe BpeMsd v OJM3NOBEPXHOCTHBIX yeaoBHAX., B KauecTse mpH-
Mepa MOMKHO YKasaTh Ha BOCTOYHO-Ka3aXCTAHCKHE ByJIKaHHuecKHe obOpaso-
BAHUA, COXPAHUBIIHE B CBCEM COCTABE BYJKAHHYECKOE CTEK/]O, XOTH OHH U3-
JIWJIUCh HA NOBEPXHOCTh TAaTGOPME BechbMa 1aBHO — B NEPMCKO-TPHACOBOE
BpeMs. B nporusonosomiocte 3ToMy Ha KaBkase n B 3axaBkaspe ByJKaHH-
yecKoe CTeKJ0, oOpazosaBiiieecs Ha MaaT@opMax B TPETHUHOE Bpems, locae
TMOrpyzKeHHd 0Ka3aJoch MOJHOCTRIO 3aMelleHHbIM B 3aBHCHMOCTH OT COCTa-
Ba XJOPHTOM, XJA0pPohenTOoM I MAJAroHHTOM HIH (eb3UTOBBIM arperatoMm
KBAaplUa y MOJEBOTO IMIaTa.

MPOMBIINEHHO-TEHETHYECKHE THITbI
H OCOBEHHOCTH PASMELLEHHUS MECTOPO)KAEHHWH

Bce paccmorpennbie Bolule pasHOCTH KHCJBIX CTEKNIOBHIAHBIX 00Pa30oBaHul
HMelT BecbMa 0oJblloe TIpakrHueckoe 3Hauenne, OGmas cxema ¢opmHpoO-
BaHHs CYIIECTBYIOWIMX H [pa300paHHbIX BhIlle CTEKJOBHJHBIX NOPOIL MOXKET
OLITH MpejfCcTaBJIEHA B C/eAyOmeM BHae (cM. Tabaumy).

Cxa3saHHBIM Bbille onpejengercs reorpadus obnacreil, B KOTOPLIX LeJe-
Co00pasHo BeCTH NOHCKN BYNKAHHYECKHX MaTePHaJIOB TOTO HJIH HHOTO THIA.
310 B nepByio ouepeab 00JaCTH Pa3BUTHS COBPEMEHHOrO W MO3JHETPETHU-
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0630p NPOMBIULIEHHO-TEHETHHECKHX THNOB BYJKAHMUECKUX CTEKNOBATBHIX TOPOJ,

[egeTHuecKu# THN OcHoRHElE Kuease

Jasosue H3nNEA BEra

MAcCHBHLIE JIABLI — O6en/inaHoBEe (MEPIUTOBME) NOTOKH
MPAPOHO BCITYYHBINHESH W GLICTPO oXnax- | Illnakoese Kpas JluTonHbe TEM3BT; TY(hoNaBL!
JleHHple KPaeEsl€ YACTH JaBOBOTO TOTOKAE NOTOKOB

JKCTPY3HH BA3SKOW JasBh — Oeagganaseie (MEIHTOBBE) KPACELe 30HL(

SKCTPYSHEBHLIX KYTIONOH

OOBcHaHaHOBLIE  (MEPAHTOBLIE) KYNOJbHbBIE
OpeKrunH

Bpexunendpiibie HakonieHusn 0OCH/IHAHOBLIX
(mepanToERIX) DOJIOMKOB

IipepoAio BCHNy4YHBDWHEeCH Iinaku WAaKoBbX Ilemapl nemsopsbIx BYJIKaHOB
JaAaBOEB € Bmﬁpucm KOHYCOB
BrrpokaacrTaue- Tlem3bl, CBAZAHHBIE ¢ KYIOJIaMK
cKmEe Tyipnt c

Ilemaoznie cnekwnecs TY(H
Puixnibie NemioBsle HaKOoTIeHH
llennoeste Tydn

HOTO-4eTBEPTHUYHOTO BYJAKAHH3MA, B MEHbIUeHl CTeNeHH —— 004aCTh Da3BHTHA
naaT@opMEEHOro BYJIKAHU3Ma, PA3BHBABUIErOCsl B CAMble [OC/Ae[HHE ITAIBI
CTAHOBJEHHUS TIATHAPM.

CoBpeMeHNbIH BYJKAHH3M, KaK H3BECTHO, IPHYPOYEH K OCTPOBHBIM Ayram
Tuxoro okeana W K IEHTpadbHbIM yacTaM ATnaHtHueckoro Gacceitna. Qde
3TH 00JaCTH OKeaHHYECKOTo BYJIKaHH3Ma OOLeIHHSIIOTCH Kpaiile HHTepec-
HOMl, ellle He BIOJHe NMOHSITHOH IIHPOTHOH 30HOH KOHTHHEHTAJLHOTO BYJIKA-
Hu3Ma, npoxoasileli depes Cpeausemuomopcxuii baccefin, I'penmio, boara-
puio, Kapuartsl, B rom uncie Coserckoe 3akapnatee, Manyio Aauio, Kaskas,
3akaskasve u Cesepupiii Mpan. Orcioga BVIKaAHHYECKHE NPOABACHHSA [epe-
xonsatT B Monroauio, Tysy, Bocrounsie Casinel, Cesepuwiit Kurait u Cosert-
ckoe ITpumopbe. THxCOKeaHCKasi 110/10ca BYJKaHH3Ma MONanaeT B Ipelelibl
Coserckoro Coioza Ha Kamuatke, Kypuibckux ccrpopax, u B paitone [lpn-
MOpPBS OHA CXOAMTCH ¢ Pa30o0OpaHHOIl TOABKO YTO MMPOTHOM monocoil. ATiaH-
THYECKAas 10J0Ca CBOHM CeBepHbIM KoHIloM 3axoaut B CoBeTcKuil mosispHbIil
facceiin, ¥ ¢ Hell MOMKHO CBS3biBAThL BYJKAaHWYECKHe NPOsBJIeHHS Apxruue-
ckux octpobos. st ocranpubix paiionos CoBerckoro Colosa H3BeCTeH TOMb-
KO ApeBHell BYJAKAHH3M, I/le TPYAHO pAcCYATHIRATh Ha COXPaHeHHe Her3Me-
HEHHBIX Pa3HOBHIHOCTEH CTEKOJ.

ITcMHMO perHoHaJbHOTO pacnpejiesedus TPOAYKTOB BYJNKaHHU3Ma, B Ka-
yecTRe TMOUCKOBOTO MPH3HAKa KHCJIBIX CTEKOJ MOXKHO paccMaTpHBATh TaKKe
1 o0lilee MONONKEHHE KHCJAOTO BYJAKaHH3Ma, OOGLIUYHO 3aBepILAalollero BCIO
MarMaTHYecKyl [AedATeJbHOCTh N4aHHOTO palioHa M 00pasyloulero OTHOCH-
TeJibHO HeQOoMbIIHe KynoJja ¥ oT[eNbHble LeHTpaljbHble anmnapaTthl Ha Io-
BepxHocTH OoJiee paHHHX, 3aHUMAWUIHX OTPOMHBIE IIJIOIIAJH H3JIHSHHUH
6a3a/1bTOBOM J1ABEL

NMPOMBIIJIEHHOE HCNMOJIB30BAHHE CTEKOJI

[Tonpo6yem Tenepb pazoGparh NpakTHYECKOe 3HAYCHHE BCEX YNOMAHYTDLIX
B Tabule cTekAoBHAHEIX nopon. Illnaku Kpaes NOTOKOB MMEIOT OTHOCHTE b-
HO HeDonblioe NPOMBIILJICHHOE 3HAaUeHHe; OHH MCIONL3YIOTCS TOJLKO Kak
MeCTHBII OYTOBBII CTPOHTENBHBIH MaTepuast. COBEpINEHHO MO-HHOMY CJEAY-
eT NOAXORHTH K OUEHKe UITAKOB UIJIAKOBHIX KOHYCOB; GOabllast MPOYHOCTH
M OTHOCHTEJNbHAS JErKOCTh 3THX [IMAKOB 00YC/IOBJIHBAIOT BO3MOMKHOCTH HX
HCMONb30BAHNS KaK 3aNoJHUTe]s GeTOHOB HECYINMX KOHCTPYKIHH M xKeJe-
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306eTOHOB, a TakKike 0OeTOHOB [AJaf THIPOTEXHHYECKOro crpoutesancrna. Cae-
JLyeT yKasaThb, YTO /IO CHX MODP LLIAKH He HCIOJb3VIOTCH B AOKHOH Mepe B
crpouteabeTBe. Toabko HeKoTopwele wtaky Apmenun u ITpumopba (Mwman-
CKHIl ByJIKaH) pa3pabaThiBAIOTCA B KaueCcTBe MECTHOrO CTPOHTEJLHOro Ma-
TepHana, XOTs, NO-BHAMMOMY, HX 3KOHOMHUYECKH BLITOJHO TEPEBO3HThL M HA
JI0BOJILHO GosiblUHe paccToOAHUA. J0 CHX NOP He MPOBOAMIOCH LIHPOKHX MOH-
CKOB IIIAKOBBIX KOHYcOB BHe Apmenun u IlpuMopbst, Xors OHH JOJKHBI
cywectBoBats B TyBe, Casnax u B [IpuGaiixanne.

BurpoksiacTHyeckHe OCHOBHBIE H CpeaHHe TY(BI HMMEIOT OTHOCHTE/IBHO
HefoJblIoe NIPAKTHYECKOE 3HauyeHNe;, TONbKO B HEKOTOPHIX CJAYYasx CUJABHO
HEOJHTH3HPOBAHHLIE H OFIMHHUBLIHECS HX Pa3HOCTH MOTYT HATH KAK OTHOCH-
TeJbHO JIeTKHHA CTEeHOBOH nuibHbll MaTtepuan. B mpenemax Coiwza Takue
Ty(dbl 3KCOAYaTHPYIOTCH B paiione ¢. I'Bumituéu B I'py3uu u B BrilIKOBCKOM
pafione B 3akapnarbe.

3HauuTebHO LINpPe KHCHOAL30BANHHE TPHPOAHLIX KHCABIX CTEKAOBATHIX
MaTepuaaos, NOGcHnaH JaBOBBEIX MOTOKOB, COMePMKAlIUH, KAK NMPABHJIO, He-
GoJblIoe KOJHYECTBO BOJLI, NpeicraBisger co6Goil NpeKpacHbIfl BCOyuHBAlO-
LULHHCS MaTepHall. “TosbKo nHa OcCHOBEe OOCHIAMAHA YHaercss MOJY4YHTh XOpO-

LUl TPaBHIHBIH JETKHH 3aMOJHHTEb.

lujipaTupoBausle pasHocTd obcugnana (MepiuT) NPefcTaBadloT coboit
HaubGosiee IIHPOKO HCNOJNB3YEMEIl BCMyueHHBI Hamonaxutens Gertona.! Ilpo-
MBIIIJIEHHOCTL TEMJIOH30MSIMHOHHBIX MaTepHa o H IUTYKATYPHBIX MMeCKOB
6asupyercs IJaBHEIM 00pasoM Ha pasJHYHLIX DPA3HOBHIHOCTSX MEpJHTA.
TlepauTsl, 06pa3oBaHHbBe 3a CUET CTeKJIa KYIOJI0B H KYNOJbHBIX OpeKYMH,
TakKe NIHPOKO HCHOJB3YIOTCA B NPOMBIIIJIECHHOCTH.

Curenyer oTMeTHTDb, YTO 10 MOCJAEIHHX JeT Mbl Pe3Ko OTcTaBa/H OT 3a-
nafgHbIX CTPaH B HCIOAb30BAHHH MepJHTa B CeJAbCKOM XO3ficTBe, Tle OH
MOZKeT CJAYXHTb HOCHTEJeM WHCEKTHUMAOB M ynoOpenufi, a Takme HaKONH-
TeJeM BJATH, YAYUIIAIUIM CTPYKTYPY MO4YBLI.

«JlutonaHble MeM3bl» (KpynHble (pakuuu) NpPeICTaBIAIOT CoDON BecbMma
IEeHHBIT 3anofHHTe b OeToHa, a MeJKHe (PPaKUHH MOPYT HCMNONb30BaThCH
Kak NyllonanHdyeckue 106aBku K HemeHTy. [lo cpaBHeHHIO ¢ HOpMalbHOH
NeM30f «IuTOMAHas NeMmaa» ofaanaer Gosiee BLICOKHM OOBEMHBIM BeCOM,
BTOPHYHO THAPATHPOBAHHBIE PA3HOCTH TAKOH NMeM3bl XOPOLIO NOMOJHHTE/b-
HO BCIYYHBAlOTCH NPH OOXKHTe, NaBasg BLICOKOKAYECTBEHHLIE TeIJIOH30Js-
LIMOHHBIE MATEPHANLl (<MOPHCTBIH TEPIuTs).

[Tem3a mem30BBIX BYJKaHOB NpeiacTabisierT cofoi mpakTHYecKH Haubosee
BAXKHBI THI HAKOMJIEHHI 3TOTO TOJE3HOro Hckomaemoro. [lemsa mupoko
HCMOJB3VeTCsl KAK TMPHPOLHO BIYYEHHBIH 34MOJHHTENb JETKOTO DeTOHa, Kak
a0pas3uB H 3aMOJIHHTENb IITYKaTYPKH; HEKOTODBIE PA3HOCTH NeM3bl HCIIOJb-
3YIOTCA Kak QU/IbTpOBaTelNbHLIT MaTepHast. B mociemnee BpemMs B CTpOH-
TeJAbHON H XHMHYeCKOll NPOMBILIIEHHOCTH NMPHPOAHAs MeMsa Hauaaa yCTy-
naTh CBOE MECTO HCKYCCTBEHHBIM TNPOJAYKTaM, MojydaeMbliM Ha OCHOBe Iep-
JHTA.

B CCCP Her neM30BbIX ByJaKaHOB. McTOYHHKOM MeM3LI CYZKAT CIOHCTHIE
HaKOTJIeHUst mem3bl, paspabaTweiBalonivecss B paiioHax Topw Aparai B Ap-
MeHHH.

ITem3oBble cnekwuecs Tydbl LalOT HAHUJYYIIHA MHJIBHBEIE CTPOHMTEJNBHBIH
MaTepuaa. MoxKeT HCNONb30BAThCH TaKOH TY(]D M AJS BTOPHYHOIrO BCITyYHBa-
Husg. B Coloze HaHGOJBIIMI OMBIT HCNO0JAB30BAHUA TY(OB HMEIOT CTPOHTENH
ApmeRuH, BO3BOASIIKE BCE NMOCTPOHKHK FOPONOR M CeNeHu#l M3 3TOro 3aMeua-
TeNbHOTO, Jerko o0pabaTeiBalonlerocss MaTepHasna.

Kucaple nemaoBbie Tygbl, paBHO Kak M TelJOBhle HAKOMIEHHA, HMEIOT
OTHOCHTEJILHO MaJioe 3HayeHHe, XOTs HEeKOTOpble YMepPeHHO THIpaTH3HpO-
BaHHBIE Pa3HOCTH TENJIOB [pPeKPacHO BCIYUHBAIOTCA H JAIOT ILEHHEHIIHe
IITYKATYPHBIH H QUILTPOBAMLHLIH MaTepuanasl. Bolee CHABHO H3MEHEHHEE
(6eHTOHHTH3HPOBAHHbIE) Pa3HOCTH MOrYyT HCIO/Nb30BaTbCsl B KadecTBe

13



aqcopﬁeHTa HIIH {pHJIbTPOBaJIbHOI'O MaTepHaaa. [lenioBble  HAKONJICHHS I
fenyoBble TyGbI HHOTJA MOLYT HCIOQIL30BaThCsl KakK JA00ABKH B IEMEHT.

HecmoTpsi Ha yiKe MOYTH [AecATH/ETHEe IINPOKOE HCMNO/Ib30BAHHE CTEK-
JOBATHIX MOPOJ B KdyeCTB€ HCKYCCTBEHHO BCOYYHBAIOWIKXCA MAaTepHaJa 0B,
3TOT BHJ ChHIpbs ellle OCTAETCA «HOBBIM» H €ro NpoJ0JAKaloT YCHIEHHO H3Y-
yaTh. Bee BpeMsl BbIABJAAKTCH HOBLIE, ellle OoJiee IIEHHbBIE, UeM paHee, Kaue-
¢TBa 3THX MaTepHaJIOB; BHIABJAAIOTCA U HOBBHIE NEPCHEKTHBHEIE MECTOPOXKae-
HHs 3THX MaTepuaJios.

Heobxonumpl  fanpHeiilliye yCHAHSA KaK reofqoroB, Tak M TEXHOJOTOB B
BLIABJEGHHN APYTrHX MECTOPO}KJIEHHﬁ HOBBIX THUINOB CLIpbs, a TakKiXe paspa-
6oTKa MeTONOB M MyTeH HaubOoJiee pallHOHAJLHOTO HCIOJb30BAHHS YKe
OTKPEITLIX MaTepHaJoB.

HHCTuTyT Te0JorHH PYAHLIX MECTOpO# AeH i, nerporpadui,
MuHepaJsioruu u reoxumun AH CCCP

B. B. HACEAKHH

XAPAKTEPHUCTHKA 30HAJIbBHOCTU HA MECTOPOKIAEHHSAX
KHCJIbIX CTEKJIOOBPA3HBIX NOPO/J,

H PU3UKO-XUMHYECKHE ®AKTOPBI,

ONPEAEJIAIOIMHUE YCJAOBHUSA OBPA30OBAHHUAA

ATHX MECTOPO)XIEHHUH

Panee HEOJHOKPATHO OTMeUaJOCh, YTO BYJKAHHYECKHE Tesd, ¢ KOTOPBIMH
cBA3aHbl CTEKJ0BATbie MOPOALI, HMEIOT 30HAJIbLHOE CTpPOeHHe. 30HAJbHOCTb
vccJeloBpasach HaMH Ha MECTOPOXKIeHHAX nepsautos 3akapnartes (Apmos-
ckuil, MyzkueBckuti, ['epuos.xuil motoku), 3abaiikanps (Myxop-Tannuckoe,
3aky/nbTHHCKOE MecTopoxienus), Kasaxcrama m 3akaskasbd. B namnoii
CcTaThe ONMHCHIBAIOTCS 30HAJbHBIE TeJja pAga BYJIKaHHUYECKHX KOMINIEKCOB
3akaBkasbd (ByakaHna Aprewu, skcrpysuBel Kewaspar, [tomym-Jlxkpabep-
CKHH).

30HAJIbHBIE MOTOKH APTEHH

Byskannyeckuii Kommsiekc ApPTeHH TOJNy4YHJ CBOe Ha3BaHHe 1o HMEHH
rJ1aBHOH BepLIHHLI HeGOJbIIOr0 TOPHOrO MAcCCHBA, PACMOJIOKEHHOro Ha I0ro-
3anajiHoM cKJoHe ropel Aparan (3amagaas ApMenusi). 3anajJHas OKpaHHa
Aprenu sasasiercs kpynueilinm B CCCP wmecropomxjeHuem nepaura. Ono
pacnosnoxeno B 90 kx K 3anany ot EpeBana.

Ha reonornueckoii cxeme (¢ur. 1) oT4eTyiHBO BHAHO, HTO B CTPOEHHH
KOMILJIeKca IIPHHUMAIOT yyacTHe SKCTpy3HBHEE U 5 {y3HBHble 06pa30BaHus.
DKcTpysuBbl 06pasyloT 1Be BepliHHLI MaccuBa. CeBepHBIH 3KCTPY3HB (riaB-
nas pepmuna Meu Aprenn) umeer popmy Hekka. OH CA0KeH CHeKUIHMHCS
TydaMHi, JHNAPHTAMH H CTEKJOBaTHIMH JaBoGpekunaMH. HOXKHbifl 3KCTpy-
aus (ITokp Aprenu) mopdosoriueckn HanoMHHAET HECKOJBKO pacTeKIIHH-
e Kynos. DKCTpy3uBH 00pazoBajuch B OJHH H3 3aBepIIAIOIIMX 3TANoB
bopMHpOBaHHS KOMILIeKcd.” DKCTPY3HBHOH JeATEIbHOCTH MpelecTBOBAIN
MOLIHbIE 3KCIIO3HH H H3JUSHUA JUNAPUTORBIX JaB IIpH ocThiBaHuH Mocmen-
Hux o0pasoBajauch ILOTOKHM, BeepooOpasHo pacxolslliuecs B CEBEPHOM,
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3anagHoOM M I0KHOM Hanpab/JeHHAX. Jljsl HeKOTOPLIX M3 HUX XapaKTepHo 30-
HAJIBIIOE MJIH YUACTKOBO-30HAJBHOE CTPOEHHE,

Obunaxenue | xapakrepusyer (pOHTaNbHYIO YacTb OOCHAHAHOBO-
NePAKTOBOrO MOTOKA, OTBETBAMIOUIEroCs: OT [VIABHOH BEPIIHHBL B 10T0-3a04]1-
HoMm nanpasjenun. Juauna o6naxKenus 100-—120 m. OOwuit sun oGHaKeHHs
npeacrapien Ha Gur. 2. OHo cocrour u3 Tpex 30H (cHH3y BBepx). Ilepmas
30Ha CJo0KeHa oOCHAHAHOM, 00pa3yloIlIHM OTBEeCHble CKaJbl BhicOTOH 4,2—
4,5 n. O6cuanan pasbut Ha crToaGUaTHe OJOKH CHCTEMOH BepPTHKAJLHBIX
tpetd. Otaensuble ctoilbl A0cTuraloT B rnonepeuruke 50—70 oM, KamKAbld
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®ur. 1. CxemaTHueckas reoJorHuecKas Kapra ByJixaHuyeckoro kommiekca Aprenn. Cocrasua
B. B. Hacenkun

I — SAIOBHANBHO-NENIOBHANLHEIE OTJOMEHHA; 2 — aparauckuit Tyd; & — aHIe3NTO-NALMT; 4 — JHOAPHT H
/1aBOGPEKIAH SKCTPYSHBHOrO THNA; &5 — JMNAPHT; 6 — CTEKJIOBATas JaBo-GpekduHs; 7 — CnexwHics Tyg;
§— oGeHanan, nepanT; 9— mepaHTOBAS GPEKYMs; [0 — MOMOCHATHIE NOTOKH JHNApHT-NepanTo-06CHIHato-
BOro cocraga; [/— spynTugHas Gpekyusi; /2— nem3oBkle OTJIOMEHHSA




ur. 2. 3onanpHbll MOTCK HAa 3anafHoii oKpauie ApTenu
{—oGenanan: I/—oGcuananopo-nepautosas nopoga; [[/—nepaur. Buana cTtonbyaTas  OTACIALHOCTDL

B aoHax obcnamana u nepanta. Temusie obocobaenusa (/. 2)—penuktel ofcuanana B NepiIHTe

dur. 3. 30HaJAbHBI N0OTOK, 3aJeraer Ha MNeM30BbLIX OTJ0KEHHAX B YCTbe KaHbOHA, 3anajnas

OKpaunHa ApTeHH
I— naoTuulit nepant; [[— nepanT ¢ JAUNAPHTOBBIMA Y4aCTKAMN
06CHANaHOBO-NEPAXTORAA Nopoaa. Temuoe — oGCHAHAH, CBETIOE — MEPAHT

nentosuanon fopmsl; [1/— nonocuaras
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M3 HHX B CBOIO OYepelb pacrnajaercs Ha CepHI0 PACHOJIOMKEHHBIX ONHH Ha
apyrum chepounos auamerpom 10—50 cu. ChepoHasl mepecekaioTcss TOH-
KHMH TPellHHKaMH, BIOMb KOTOpPHIX pa3susaerca nepauwr (Hacemkuu, [la-
uew, 1967). Bropas, oGcuauaHo-nepauToBasi 30Ha 3ageraer Haj oOCHmHA-
HoM. B HukHeH ee yactu mnpeoGaapaer obcupmad. Ilepaur passusaercs
MO TPELHHKAM. BBepx 10 paspesy KoJIHYecTBO MEpJHTa Bo3pacraer. B Bepx-
Heil yacTH BTOPOH 30HBI ODCHAMAH HMEET XAPAKTCp SAEp, MOTPYKEHHBIX B
nepauToByl0 Maccy. TpeTbsi 30HA * MOLIHOCTBI 35 M, C/AOMKEHHAsl MepJiH-
TOM, 3ajieraer B BepxHefl uyacTH paspesa. Tak e, Kak U B HHKHeH 30He,
3nech HabmogaeTcs cHcTeMa BepPTHKAJbHBIX TPELIHH, 00pasyollux croJl-
YaTylo OTAe/AbLHOCTh. B UeHTpanbHOl vacTH G/10KOB COXPAHH/IHCH PENHKTHI
oOcuaMaHa B BHAe oOocobuenult chepuueckoit opmel. Pasmep oGocobie-
uuii 5—30 cm. Tlocnennue B cBowo ouepedr pasGUBAIOTCA CHCTEMOH BeTBf-
IHXCSl TpellHH Ha Oosiee MeJKHe peJqHKTOBblE yuacTku. [lepaut, oGpasyio-
ILHiT BEpXIIOI 30HY, HMEET NOPHCTYIO TEKCTYpY.

Ofuameunue 2 (dur. 3) pacnonomkeHo HENOCPEACTBEHHO HA NEM30-
BBIX OTJIOKEHHAXOYCTHEBOH UacTH KaHpoHa (lOro-sanagias 4acTh KOMILIEK-
ca). OHo XapakTepu3yeT (PPOHTAJAbHYIO YacTh NMOTOKA MOLLHOCTBIO 5—10 .
Bepxuue 1,5 # c/10KeHbl NJOTHBIM IJIMTYATLIM CBeTJ/IO-CEPLIM MEPJHTOM.
Huxe sajeraer MacCHBHBIH (MOIIHOCTL 3—4 M) MEPJHT ¢ BKIIOUEHHAMH JIH-
napura., YKasaHHas 3oHa cMmeHsercsi |,5-mMeTpoBOH 30HO# OOCHIHAH-TIEPJIH-
ToBOIl nopoiawl. Jisi Hee xapakTepHo uepelOBaHHe JIHHEHHBIX YYaCTKOB
obcunuana u nepaura. Cjom ofcHauaHa HMEIOT UeTKOBHAHLI XapakTep.
Moinnocts caoeB 2—10 c¢u u menee“Ilonochl Mepaura colep:KaT MeJgKHe
JIEHTOBH/IHblE BKJIOUEHHS KPHITOKpHCTaAnudeckoro aunapura. [Tox muxpo-
CKOTIOM TNepJuT 00Hapy/KHBAaeT OTUETJIHBOE MOPHCTOE CTPOeHHE.

CrTeknoBaTBIE MOTOKH C NMPOCTON 30HAJbLHOCTBIO (BBEPXY TEPJIHT, BHH3Y
ofcuauan), Kak npaenio, odaaaart Goabuiod MolHoetbio (50—90 a). Ouu
pacrpocTpaHeHsl K IOI'y H loro-zanajy ot pepinnHe KynoJa [Tokp Aprenu, a
Takxe K 3anafay or sepwnHsl Men Aprenn (¢pur. 1). IMonocuatsie sonadsib-
Hble JTOTOKM HaHOOJiee uacTo BCTpedaloTess Ha BOCTOKe M CEBEPO-BOCTOKE
MacCHBa, pexke B €ro 3anaaHoil 4acTH.

FrroMyum-J)X PAGEPCKHH 30HAJIBHBIA KYIOJI

['tomymr-JIkpabepcKHii SKCTPY3UB pACHo/IOkKeH K 3anany oT ropel Kerat-
par (I'yraHacap), MeXKIy ee I0XKHBIMH CKJIOHAM M AOJAHHOI p. 3aHru, 3anu-
Maemad UM maolanb cocrapaser 30—36 ku?. LleHTpaabHas 4acTb 3KCTPY3H-
Bd, 10 BCel BEPOSITHOCTH, HaxoauTest B paitone c. Jxxpabep. FOxuan okpaura
IKCTPY3UBa uMmeeT hopMmy souanbHoro noroka ([lerpor, 1962; Hacenxuw,
1963). Kpopasi Kymosia cioxkeHa NeM30BHAHBLIM HEPJAHTOM Ha rayHude, 1O
Mepe VMEeHBIIeHHS! TTOPHCTOCTH CMEHSIIOIIMMCS MJAOTHBIM MACCHBHBIM 0GCH-
auanoM. Paspesbl 0OTAeNbHBIX YYacCTKOB alMKaJbHOH YacTH 3KCTPY3uBa
MOXHO BHAEThL B CTAPOM M HOBOM Kapbepax, PACNONOMKEHHBIX K BOCTOKY H
I0ro-BOCTOKY 0T . Il:Kpabep, a Takxe B OBpare HeMOCPEACTBEHHO Y CeBepo-
3anajsHoi ero OKpauHbl. 3apHUCOBKA CEBEePHOH CTEHKH OJIHOrO M3 Ha3BaHHBIX
Kapbepos moxasaHa Ha ¢ur. 4. Beicora o6uaxenus: 10—15 x#. Ono crozxeto
CBETJIO-CEPBIM [OPHCTEIM TNEPJAHTOM, HMEIOIIHM TJBIOOBYIO OTAENBHOCTh.
XapakTepHo, 4TO I/bIOB 32aKOHOMEPHO OPHEHTHPOBAHEI OTHOCHTEJIbHO APYT
apyra,

B cBeT/ioii MEpAHTOBON Macce OTYETJHBO BBHIAENAIOTCA IMOJOCH TEMHO-
ceporo ofcHaMaHa; OHH pACNOJNOMKEHb NapaJienbHo. [llockocTH Inoaoe-.
opHeHTHpOBauL MoK yraom 60—75° x ropusonty. [Tosock HMeT gaanyabt
(1—1,2 &) u nepexumsr (0,01—0,2 #). '

9 3akonoMepHocTH (GOPMHPOBAHAA 1_7 2
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Qur. 4. OpueHTHPOBAHHOe 3ajeranHe oOCHAMAHOBLIX JIMH3 B Iep-
JHTE (ceBepHas CTeHKA Kapbepa Ha BOCTOYHON okpaHne c. [iap-
oep)

I— pacrarteasHstit cnoft; 2— nepeornoxennas JUTOHAHAA neMaa; J— lUIaK
OCHOBHOTO cocTaBa; 4— obcuaman; 5— noaocuaThiil NepaHT; 6— oTBaa

O6GcuguHan TeMuu-cepbiii, TomkomoaocuaTwi. [InnocuatocTs obycaosae-
Ha CJAOHCTBIM paclipefe]eHneM Me/byaflliiX ra3oBbIX My3bipbKor. Habuio-
jaercsl MOCTeNeHHbIH Nepexoj oT caabonopHcToro oO6CHAMAHA K NeM30BH/-
HoMy nepauty. O6cuauan comepxur 0,2—0,3% Boaw, nepaur 3—49Y. Ta-
KHM 00pasoM, crelneHb THAPATALHH CTEK/JAa 34BHCHT OT €ro HOPHCTOCTH.

30HAJIBHOCTb 9KCTPY3HBA KEYAJ AT

Fopa Keuannar (¢ur. 5) pacnonoxena p 7 ka4 K 1oro-sanajgy or noc. Hc-
ticy (Kenbbammapckuit paiton AsepGaixanckoit CCP). Onncanne nauno-
ro KymoJaa npuseaeno B paborax M. A. Kamkas u A. M. Mamenosa (1956,
1961). 2TH aBTOpPLI PacCMaTPHBAIOT €ro KaK CAOMKHBIH TMOJTHIEHHBIH 3KCTPY-
3iB. OHH BBIAENSIOT YeThbipe 3Talla M3BEpPIKeHHdA, ¢ KOTOPRIMH CBsi3aHo (op-
MHpOBaHHe KYI0Ja.

B pesyabTarte noseBnix HaGaiogeHHH ycranossaeno, uto Kewanapar s
InaHe MPEACTAB/SIET IMHNCOHAANLHOE Telo, OoMbIlas 0Ch KOTOPOTO AOCTH-

—
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@ur. 5. Cesepunlii cknon ropel Kewanpar. Ha nepepnem niave Bu1eH NOTOK, OT-
BCTBJAHIONHICH OT BepIIMHBI B CeBepHOM Hanpasiaennn, A — B — jnuuus paspesa
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