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NPEAUCAOBUE

HedbTo U raz Ha HeBONbWIMX U cpeaHnX rAybuHax Ha Cylwe B NOBYLUKaX
aHTUKNMHANBHOTO TUNA B 3HAYMTENbHOW Mepe yXke pasBefaHbl U pa3paboTaHb!.
[ansueiiwee fiononHeHne NPOMbILUNEHHBIX 3anacoB YrNesoAOPOAOSB B OCHOB-
Hom 6yfaeT NPOUCXOAMUTL 3a cHeT OTKPbLITUIA Ha akBaTopuax, B 06nacTAx wenb-
tha, v Ha cyule B NOBYLIKAX HEaH TUK NMHANLHOTO TUNA U Ha BonbWNX rNyOuHax.
UHTeHcuBHEEe pa3BuMBaeTCA HanpasneHue, CBA3aHHOE C OCBOeHUEM 6Gonblmx
rny6us. O6 3TOM CBMAETENLCTBYIOT, Hanpumep, Takue umdpb): 8 1974 r.
rny6okoe 6Gypexne Ha HedTb U ras senocb 8 40 cTpaHax mupa, 8 1980 r. —
noutu 8 70 cTpanax, a 8 1984 r. — B 100 cTpaHax. Takum obpa3om, ocBoeHUe
rny6uHHLIX HEAP C Lenblo NONYYeHWA YyrNeBOAOPOAOB — BAXKHEWLUMX UCTOY-
HUKOB 3HEPTUM M XUMMWUYECKOrO CbipbA — CTAHOBUTCA Bce Bonee aKTyanbHOM
MUpoBoi npoBnemoi. AdtheKTMBHOCTL ee peleHNA pernameHTMpyeTCA ypoe-
HeM Pa3BUTUA reONOrMUYECKOW HayKW, TEXHUYECKUMU U IKOHOMUYECKWMU BO3-
MOXHOCTAMW. BaxkHyl0 ponb B pelteHnumn 3Toi npobnembl UrpaioT Nopoasbl-Kon-
nexkTopsbt. Kak n3sectHo, aAaxke B caMbix B1aronpuMATHbLIX FreoNOrMYECKUX ycno-
BUAX, HO NPV OTCYTCTBMU NOPOA-KONNEKTOPOB HEBO3MOXHO CylUlecTBOBaHUe
NpoMbIWANEHHbIX CKoNNeHnii HedTu 1 rasa.

Nopoabl-konnekTopbl — MoBUnbHbIE reonornueckue obpazosaxuna. B npo-
uecce UX NOrpy>KeHnuA MoryT U3MEHUTLCA COCTaB, CTPOEHWE U KONAEKTOPCKUe
napametpel. 3HaHMe 3aKOHOMEPHOCTEH U3IMEHEeHUA NOPOA-KONNEKTopos.,
npeaABUAEHWME BO3MOXHbIX aHOMaMA KONNEKTOPCKUX CBOMCTB NOPOA, yMeHune
NPOrHO3MpOBaTh NepPCneKTUBHbIE TEPPUTOPUU U oNnpeaenATb rybuHy 30H pas-
BMTUA NOPOA-KONNEKTOPOB CoBepuieHHo HeoBxoanmmbl ANA ycnewHoro npose-
AeHnA NoucKoBbix paboT U OCBOEHMA MECTOPOXKAEHUIA Yyrnesoaopoaos. JTo
ocobeHHo aKTyansHO AnA 6onblunXx rny6uH.

Ha tepputopun CCCP umeeTca pAa nepcneKTMBHLIX pernoxos, rae rnybu-
Ha 3aneraHvA BO3MOXHbIX NPOAYKTUBHbLIX Tonu, pocturaetT 10—15 km (MNpu-
Kacnuitckaa HuaMenHocTb, Boctounan Cubups, AzepbBaitnxad n ap.). B npe-
Aenax 3TMX pernoHos NPOBOAATCA NOUCKOBbLIE PabOTb! U y>Ke OCyLLeCTBRACTCA
paspaboTka MecTopokaeHuin HedhTU M rasa, 3aneralowux Ha 6onsuwmx rnybu-
Hax. MMoapazaeneHuA prAaa Hay4yHO-UCCNEAOBATENLCKUX UHCTUTYTOB U NpoMU3-
BOACTBEHHbIX OpraHu3auuii paboTaloT Haa NpobnemMoun N3yueHUA KONNeKTOpoB
HepTM M rasa B 3Tux ycnosuax. Bonbuioit Bknap BHecnn coBeTCKue yue-
Hble — A.A. XanuH. K.WU. Barpunuesa, B.M. BopTthuukan, J1.A. Bypakosckui,
B.M. Jo6pbinus, MN.A. Kapnos, T.T. Kny6osa, P.C. KonsicTanckuit, B.A. fe6e-
nes, M.b. Xenpos, O.A. Yepruukos, T.A. l0rait n ppyrue, a Tak>ke 3apyb6exHbie
uccneposatenn — K.Marapa, [1.Maxkcsenn, W.®ett, I.[. XobecoH, X.4. Xea-
6epr v ap.

B ocHoBYy AaHHON KHUIM nonoxexbl pe3ynbTaTsl paboT aBTOPOB, 3aHUMal0-



WMXCA U3yveHeM KonnekTopoB HedTU M rasa Ha Bonbwunx rnybuHax co Bpe-
MeHn OGypeHua ceepxrnybokoi Apancopckow ckeBaxuHel CI-1 (1961 r.).
lnaBHoe BHUMaHUE ypeneHo (OPMUPOBAHUIO KONNEKTOPOB, BbIABNEHUIO yC-
nosun, 6NaronPUATHLIX ANA COXPAaHEHNA KONNeK TOPCKUX CBOMCTB NOPOA Ha
6onblMX rAyBuHax, oNMCcaHUIO rNaBHbIX TUNOB KONNEKTOPOB, @ TAKXKE olleHKe
pasNUuHLIX NPU3HAKOB M CBOMCTB OCAAOMHbLIX NOPOA, HeobxoAnMBIX RNA NPOr-
HO3UPOBaAHWA, pacnNpocTpPaHeHUA KONNEKTOPORB Ha Gonblwnx rny6uHax.

B 3aknilovyenve paHa npepBapuTensHan OUeHKA BO3MOXHOCTEN DPa3BUTUA
NOPOA-KONNEKTOPOB Ha BoneWwunx raybuHax otaenbHbiX HedTerasoHOCHbIX
npoeurumnn CCCP.



FnaBa 1

JBONMUKUA OCANOUHBIX NOPOL NPU NOIPYXEHUU

3sonouMA 0capoyHbIX Nopoa B UCTopuM 3eMmn NpovcxoamT B ABYX Han-
paBnesuAxX — CeAMMEHTOreHHOM U KaTareHHom. Mepeoe n3 HUX — 3TO 3BONIO-
umAa ¢opM 0CapoYHOTO npouecca OT ApPeBHENLIEro BPEMEHU A0 HACTOALULErO.
Ouxa cBA3aHa ¢ pa3suTMeM 3eMNu — U3MEHeHWeM coCTaBa, CTpoeHuA, dusu-
YeCKMX CBOMCTB OCaf04YHLIX NIOPOA, KOSMYECTBEHHbLIX COOTHOLLIEHVA MeXAY
BHewWHUMY reocthepamu nNnaHeTtsl — nuToctepon, ruapoctdepoir, atmocdepoi,
a nosaxee n Gnocthepoit. IsonoUMA NPOABAANACL B TOM, YTO C TeYeHUEM Bpe-
MeHu obpasoBaHuMe OAHMX OCAAKOB 3aTyXano, a BMECTO HUX U3 POACTBEHHbIX
KOMNOHEHTOB BO3HWKAanNW Apyrue, OTAMYAIOMINECA OT MPEXHUX CBOUM COCTa-
BOM, CTpoeHneM U thsnueckumMu npusHakamu. Bropoe Hanpassexune asonoumm
CBA3aHO C HapylweHUeM (PU3NKO-XMMUYECKOTO PAaBHOBECUA MEXAY COCTaBHbI-
MW YaCTAMMU MOPOA U NOCREAHMX C OKpYyXXKawlwen cpepoin. HapyweHue paBHo-
BeCUA HAcTynaeT BCNEACTBME NPOABNEHUA TEKTOHUYECKUX CUAN — NOTPYXEHUA
nopoa Ha Gonbliyio ray6GuHy, nepekpbITMA Tonwamm Gonee Mosioabix o6paso-
BaHui. Mo3TOMYy NOpPoAbLI MCNLITLIBAKOT BO3AEICTBUE BO3PACTAIOUIEr0 FOPHOTO
{nuTocTaTUYECKOrO) ARaBReHMA, MOBLIWAIOWMNXCA TEMMEPaTyp, XUMMUYECKM
aKTUBHbIX XMAKUX U ra3006pasHbIx nionaos, B TOM 4ucie M yrnesoaopo-
nos (YB). Kpome Toro, 3sosouna nopoa MoXeT NpouCXOAUTL B pesynbTaTte
CTpecca ¥ BHeAPEHUA B 0CAA0YHbIe NOPOAbI MarMaTMyecKoro pacnnana.

CennMeHTOreHHan 3sonouMA (HUKCUPYETCA AUWL NPW CPaBHEHUUM DCaA0Y-
HbIX 0Opa3oBaHuil, pa3BUBABWIMXCA B TEYEHUE reosiorMUYecKn ANUTEsIbHLIX OT-
peskos Bpemenn. H.M. CtpaxoB [33] BbiaenAer npu 3ToM 4eTbipe 3Tana B Uc-
Topun 3emnu: | — ppesHeitwmit — asoickuit — Gonee 4,7 mnpa. ner, | — ap-
X€eACKWiA, OpUEeHTUPOBOYHbIN BO3pacT 3—4,7 mnpa. net, 111 — npenmywiecraeH-
HO MpPOTEPO30OWCKUN 3Tan, OpUeHTUPOBOYHLIK Bo3pacT 0,57—3 mnpa. ner,
IV — dthaHepo30oicKkunit 3tan — Naneo3onckue, Me3030MCKUE, KallHO30MUCKMe,
BKAIOYan coBpeMeHHbie 0bpa3oBaHMA, aBCONIOTHLIW BO3PACT — OT HAcTOALLETO
BpemeHun ao 0,67 mnpa. ner,

CpaBHeHWe OCapo4HbLIX NOPOA 3TUX 3TanOB MCTOPWM 3eMAaM NOKa3sbiBaer,
YTO C TEYEHMEM reonorMyecKoro BpeMeHu MpoucXoauno U3MeHeHue COCTaBa,
CTPOEHUA U BHewHero obnuka ocafouyHbIX nopod. Ha nepBbIX 3Tanax, Hanpu-
meD, npeobnapanu adtby3nBHO-0CaaouHbIe, rAMHNCTbIE 1 0610MOYHbIE MOPOAb!.
Ha 11l atane cyulecTeeHHO BO3poCna ponb XeMoreHHbIX nepoa {(mxecrnMnutos
U KapboHaTtoB) ¥ noHuannace ponA 3boysmBHo-0canourbix; Ha 1V 3rtane
DOKECMMNNTLI UCYE3NN, HO BMECTO HUX NOABUAMCH rUAPOTreTUT-LAaMO3UTOBbIE,
rNayKOHUTOBbIE U KPEMHUCTbIE NOPOAbI (XxeMOoreHHble U BuoreHksie) .

Haunbonee nHTepecHble ¢ TOYKU 3peHUA HedTerasoHOCHOCTU NO3AHenpoTe-
po3oicKue U thaHepo3oiiCKMe 0CanouHble MopoAbl NPeACTaBNEHb! BAM3KMMU
NUTONOTUYECKUMUA TUNAMU — MeCYaHMKaMU 1 anesponuTamm (NOAUMUKTOBL)-
MU, ONMTOMUKTOBLIMU, KBapUEBbIMI) , U3BECTHAKAMM, RONOMUTAMU U PA3HOC-
TAMU NPOMEXYTOYHOro coctaBa. CneAyeT OTMeTuTh, YTO cpean KapboHatos



cHauana (B npoTeposoe) npeobnapann XxemoreHHble AonomuTbl. B nosavem
npoTtepo3oe, no aaHHbiM H.M. CtpaxoBa, A.b. PoHoBa n Apyrux, noasunucy,
6uoreHHbIe BOAOPOCNEBblE AONOMUTLI U U3BeCTHAKK. Mo3aHee, yxe B Havane
KemBpnuA, AONOMWUTLI NOCTENeHHO YCTYnalT MECTO W3BECTHAKAM, NpPU 3TOM
nepsbie BCce Bonee TAroTelT K obnactAM apuaHoro knumata. UssectkoBbie
OCaAKW Pa3BMBAIOTCA B 0BNAaCTAX ryMUAHOro U apuaHoro knumartos. JonA
6UOreHHbLIX pa3HoOCTel Co BpeMeHeM Bce Bonee Bo3pacTaeT He TONbKO B WENL-
oo, HO N rNyBOKOBOAHOI 4acTU MOPE 33 cueT LWMPOKOro pacnpocTpaHe-
HAA NNaHKTOHHbLIX OpraHMaMoB (thopamunudepsl, KOKKoNUToGopMALI U Ap.),
CTPOALLMX CBOM CKeneTbl M3 KanbuuTa.

CennMeHTOreHHan 3BOAIOUMA NecYano-anespuToBbLIX MOPOA NPOUCXOANT
B HanpaBNeHun COKPAWEHNMA AONWU NONUMUKTOBLIX Nopoa (apKo30BbIX U rpay-
BAKKOBbIX) W yBenu4eHns MOHOMMHepanbHbiX (KBapuesbix) W ONAUrOMMKTO-
BbiX. Takoe nonoxeHne 06BLACHAETCA NOCTENEeHHLIM Pa3pyLleHnEM MexaHnuec-
KU U XUMWYECKU ManoycTonumsbix OBNOMOYHLIX MWUHEPanoB Ha fyTAX WUX
nepeHoca B Npouecce HEOAHOKPATHOro nepeoTnoxeHWA. Ponb ycToiumBbIX
MWHEPaNoB, U B 4aCTHOCTU KBapua, Npyn 3TOM Bo3pacTaeT.

Bnnanne ceaMMeHTOreHHo 3BONOUMM Ha KONNeKTOpCKWe CBOWCTBA OCa-
AOYHbIX NOPOA C KONMYECTBEHHbIX NO3NLMIA NOKA TPYAHO OUEeHUTL. B wmpokom
nnaHe Takaa 3BONIOUMA AOMKHA CNOCOBGCTBOBATL MOBLILIEHUIO KofnekTopc-
Kux ceoncTs. Mpu 3TOM Mbl UICXOAUM W3 cneaylownX NPeACcTaBneHni : nepeoT-
noxeHre OBNOMOYHLIX 3epPeH CONPOBOXAAETCA NOBbLILEHUEM WX OTCOPTUPO-
BaHHOCTW, cOBepLLeHCcTBOBaHMEM (hopMb) OKaTaHHOCTWU, yaanehHnem nerko pe-
thopmMupyeMbix MuHepanbHbIX yacTuy (cnioabl, XNOPWUTa, FMMUHUCTLIX MUHepa-
noB u ap.). AsonounA KapboHaTHbLIX NOPOA, NOBbILLIEHNE POAN BUOIreRHbLIX 06-
pa3oBaHuin (B 4aCTHOCTM puchoBbIX) C BHYTPU- U MeXXOPMEHHbIMU BUAIMM
NOPUCTOCTU TaKXKe CNOCOBCTBYIOT YNYULUEHUIO KONNIEKTOPCKU X CBONCTB.

KatareHHan 3sonlouva OCafOMHbLIX NOPOA NPOABNAETCA COBEPLUEHHO WHA-
ye. Mpn ceanmeHTOreHHon 3BONIOUMN OAHM NOPOALI NOCTeneHHO (Bo BpemeHn)
CMEHAIOTCA APYrMMM, YaCTO COCTOALLIMMU U3 TEX XKE KOMNOHEHTOB, N Mbl MO-
XEeMm celivac Habniopats U Te, u apyrue. [py KatareHHo! 3BoONOLUM U3MEHA-
eTCA UCXOAHaA NOpoAa BCNeACTBUE BO3AENCTBUA HA Hee Pa3NUuHbIX BHELUHUX
cvn. MoaToMy HepeaKO HeNb3A yCTaHOBWUTL NEPBOHauanbHuLIi 06NMK K duam-
yecKue CBOWNCTBa NOPOALI, CYLIECTBYIOLLEN B COBPEMeEHHbIX ycnosuax. UuTen-
CUBHOCTbL NMPOABNEHUA KaTareHHow 3BONOLMIM 3aBUCUT OT 0coBeHHOCTeN reono-
rMYecKoro pa3BUTUMA U CoueTaHWA AeUCTBYHOLWMX (hakTopoB M He Bcerpa oT
Bo3pacTa. Hanpumep, CUHUACKUA KOMNNEKC NOPOA AOKEMBPUNCKOro BO3PacTa
{(740--1185 mnH. net) B KHP oTHOocuTensHo cnabo niameHeH, kembBpuickue
cunme rnudbl 8 CCCP (nop NMenvHrpafom) Takike Npak TMMECKU He U3MEHEeHbI.
B 10 e BpeMa OTnoXeuua 3HauiTensHo Bonee MoNoAOro BO3pacTa — lOPC-
kue otnoxenna CesepHoro Kaska3sa, naneoreHoBble oTnoxenua Mpeakapnatc-
KOro npornba npeobpasoBaHbl 3HaYMTENLHO CUNbHEE.

OcHoBHOW ABMXKyLLEA CUNoON KaTareHHoW 3BONIOUUU ABNAETCA HapyweHue
hM3MKO-XUMUYECKOro paBHOBECUA MEXAY COCTaBHLIMU 4acTAMU NOPOA U Noc-
neAHUX C OKpy»alouiein cpepon. JTO HapyleHWe paBHOBeECcUA BO3HMKaeT
BCNepcTBUE pa3HbiX NPUYMH, HO rNaBHbIM 0bOpasomM B pe3ynbTaTe TEKTOHUYEC-
KWUX NPOABNEHNA — NNaBHOro NOrpyXeHuA UNU BO3AbIMaHUA OTAENbHbLIX Tep-



puTOpUA MM e ropooBpasoBaTenbHbiX Mpoueccos. fMpu 3TOM W3MEHAIOTCA
Tepmobapudeckve U reoxMMMYecKue ycroBua, YTo B KOHEYHOM UTOre M Bbi3bl-
BaeT KartareHe3 nopod. PaccMoTpum ponb oThenbHbiX thakTopoB KaTareHesa.

Temneparypa. TemnepaTypa Heap Bo3pacTaeT ¢ rnybuHoit. TosbiweHne Tem-
nepaTypb! Npy 3TOM OMNpPenenAeTCA HaAeXHOW u3onAuMeil OT NOBepxXHOCTH
U NpUBAMXKEHMEM K pa3orpeTbiM 30Ham nuTtoctepsl. CTeneHs nporpesa ocanou-
HbIX TONW, 3aBMCUT TaKXe OT PacCTOAHUA A0 MarmMaTUMYECKMX OYaroB U CoAep-
XaHUA pagMoaKTUBHbLIX 3neMeHToB. Mx MakcuManbHble Konu4ecTsa Habnona-
10TCA B CEPOUBETHbLIX MMMHUCTLIX NOpPoAax, 0CcoBeHHO 0BoraleHHbIX TOHKOANC-
nepcHbIM opraHuyeckum seutectsom (OB). HakoHeu, vemnepdTypa Heap 3a-
BUCUT OT UHTEHCUBHOCTU UMPKYRAUMM NOA3EMHbBIX BOA U UX Temnepatypb! AO
NOCTYNNeHUA B AaHHYI ocapodHyio Tonuy. OcoBoe MecTo B TemMnepatypHOM
pexume Heap NPUHAANEXUT TENNOMNPOBOAHOCTU MOPOA.

TennonpoBOAHOCTL — NpPOLECC pacnpoCTPaHeHWA Tenna B Tenax, NPOUCXO-
AAWMA Ge3 nepemMeuleHUA BewlecTBa U 6e3 nyyncroro TennoobmeHa. MeM BbILE
TEnnoNpoBOAHOCTL flopoa, Tem Gonble Terna OTBOAW ICA B OKPYXaioulyio cpe-
Ay 1 Aaxke npu 6oNbLWON MOLHOCTU Fe0NOrMYecKoro Tena TeMnepaTypa B Kpo-
BENLHON M NOAOWBEHHOW 4acTAX, a TaKXe B COCEAHUX NNacTax OTNUYaeTCA
3HauMTenbHO MeHblUe, Y€M B aHANOMUYHbLIX YCNOBUAX, HO B NOPOAax C HU3KON
TEeNnNONPOBOAHOCTLIO. T ENNONPOBOAHOCTL, MOMUMO CBOWCTB CaMoW MaTepun,
33aBUCUT OT TeMnepaTyps), AaBneHUA, NOPUCTOCTM NOPOA M cocTasa cmonaos,
3anonHAWKX nopsl. OHa cyllecTBEHHO NOHWXAATCA C NOBbLILWEHUEM TeMnepa-
TYPb! U HECKONLKO BO3pacTaeT ¢ vBenuueHuem pasneHua. Npu npounx paBHbIxX
YCNOBWAX TennonpoBOAHOCTL TeM Bbille, YeM HUXKE NOPUCTOCTL nopoabl. O6-
pasubl OAHOW U TOI Xe NopoAbl C paBHON NOPUCTOCTLIO, HO BOAOHACLILLEHHbIE
obnapaiot GonbLiern TENNONpPoBOAHOCTLIO, YeM BO3AYyWHO-Cyxue. Cpeau oca-
DOYHbIX NOPOA MAKCHMMARNLHON TeNNONPOBOAHOCTRIO 00NaNAT KaMeHHaA Conb,
aHrMapuTbl. TennonpoBOAHOCTL MX COCTaBAAeT cooTseTcTBeHHo (50—70) x
x 102 n (45—60) - 10 B1/(m - K). TennonpoBoaHOCT, NeCYaHUKOB 1 U3BECT-
HAKOB B 2—3 pa3a HwKe. MeTamopdu3auMA 3TUX NOPOA COMPOBOXKAAETCA
cHuxenneM noouctoct Ao 1 % u nosbilennem TennonposolHocTm ao (35—
45) . 10? B1/(M - K). HekoTopble cBeneHMA o TennonpoBOAHOCTA MOPOA,
3aMMCTBOBAHHbIE N3 MUTEPATYPHLIX UCTOYHUKOB, NPUBEAEHLI B Tabsn. 1.

Bbicokaa TennonpoBOAHOCTL MOLLHOM TONWM KYHIVDCKOW KaMeHHOW Conu
n aHrmapuTos B MNpukacnuinckoin, lHenposcko-floHeuKoi BnaaMHax u Apyrux
TepPUTOPUAX CNOCOBCTBYET OTBOAY Tenna U3 NOACONEBLIX OTNOXeHun. Hanpu-
mep, B Tpukacnuinckorn BnaavHe Ha rnvbure 3800—4100 M noA MOWHON
TONuieW KameHHow conu (6onee 2000 m) TemnepaTypa TeDPUreHHbIX MOPOA
coctaenaer 58 °C, a no COCeACTBYV B MEXKVNOMNbHbLIX 304HaX, TaM, rAe KameH-
HaA cOMb OTCYTCTBYET, HA 3TOM e rnybuHe TemnepaTtypa pasHa 70 °C.1.e.
Ha 12° Bbiwe.

Mo obpa3Homv Bbinpaxkenuio H.b. Baccoesnua, Tonuwa KameHHo# conn npo-
ABNAET cebA KaK rMraHTCKUi XoNoAUNbHUK. JTO MOXXHO CKasaTb U ob aHrua-
puTax, ecnv oHn 06pa3vioT TORWMN 3HAYUTE NLHON MOLWHOCTH.

PaccmoTpenve npoSnemMb) B LEIOM NOKasbiBaeT, 4To ¢ rnybuHon pasorpes
0CafoMHbIX TONUWL BO3DacTaeT. 0NHAKO MHTEHCMBHOCTbL NOBLILLEHUA TeMMeDaTy-
pbl (reoTepMUYECKUId rpagveHT) KonebnercA B O4eHb LUMPOKUX npepenax
(puc. 1).



Tabnnua 1

TennonpoBOAHOCTb OCAfO4HbLIX FOPHLIX NOPOR

Yueno | Nopwuc- | Tennonposoa-
TMopoAas: U KX MECTORONOXEeHUe onpe- | TOCTY, HOCTS, Temne-
aene- % 10? Bt/ {m . K) ]patypa, K
HUA
U3secTHAak, Basapua (OPF) 1 3,4 21,13 318
MssecTHAK, wTtat UHavaxa (CLHA) 1 13,2 18,48 318
RonomuTt, wrat Texac (CWA) 1 1,7 30,24 318
N3eecTHAK, NnpoanHuna TOPOHTO
{Kanapa) 6 19,74—-29,82 293
Ronomurt, nposunuvna TpaHcsaans
{I0AP) 7 40,32-50,4 293
Necuannk, wrar Konopaao (CWA) 1 22 18,61 318
Necuannk, wrat MunHecota (CLWA) 1 11 35,7 303
Necuaruk, nposvuruua Oparxeaan (IOAP) 7 14,7--32,34 303
Mecuanuk xepHoson (BenukobpuTarua) 8 32,34-46,2 293
Necyanuk, wrat Nexdcunssanua (CLHA) 1 0.5 38,64 318
AnruapuT, Meubeprckuil TyHHens
(W aenuyapua) 3 66,28 293
AHrnaput, wrat Nlyvsuana (CWA) 3 57,54 293
Func, mectopoxaenine Mecaxene-Coneit-
man (Mpan) 1 13,02 293
KamerHan cons, wtat Oxnaxoma (CLHA) 2 53,55 293
KameHHaR conb, MECTOPOXKAEHUE
Mecaxene-Coneiiman {Hpam) 1 68,04 293

Cneayet TakXe 3aMEeTUTb, MTO Ha HeBonbWNX M cpeaHnx rny6uHax B oT-
AeNbHbLIX UHTEpBaNax B COOTBETCTBMU C TENNONPOBOAHOCTLIO NOPOA, 3aBMUCA-
Weid OT WX NUTONOrMYECKOrO COCTaBa U MNOTHOCTH, TEMN NOBLILEHWA TeMne-
paTypbl BHW3 no paspesy HenocTtoAHeH (puc. 2). MockonbKy TennonposoAa-
HOCTb 33aBUCHT M OT CTeNeHW YNNOTHEHUA NOPOA, KOTOPaA ¢ rnybuHomn y scex
nopoa, He 3anonHeHHbIx YB, BbIPaBHWBAETCA, TO B rEONOrMUECKOM paspese
Ha Bonbwmx rnybuHax (cesiie 4 KM) TEMN NOBBLILWEHUA TeMNepaTyps! C yBe-
NUueHneM rNy6uHLI 3aneraHMA NOPOA BbIPaBHUBAETCA (MMEIOTCA B BUAY WM TSI
u nnatdopMeHHble obnacTu) .

HecoMHeHHO, 4TO NaneoTeMnepaTypa M3y4vaeMblX B HAaCTOAUWLEE BPEMA oca-
DouHbIX Tonuwl Bbiha MHOM, oHa AMHAMMuHO M3MeHANack. MorpykeHme ocapou-
HbIX 06pa30BaHUIl CONPOBOXKAANOCHL UX pasorpesaHnemM. HaobopoT, neHynauma
YacTu paspesa, npubnukeHMe K NOBEPXHOCTH, BbI3bIBANU 0XNaXKAeHUE 0Capou-
Hbix nopoa. Ha remnepatypy HeAp BIMANKM NnaHeTapHble (M3MeHeHUe KNMMaT],
OneAeHEeHUA, NOABMNEHWE O4aroB BYNKaHU3Ma U T. A.) ¥ KocMuueckmne (nonoxe-
HUe B ranakTM4ecKon cucTeMe) ABNEHWA, OAHAKO WX PONb NMPUMEHMTENLHO
K Bonblwmm rnybuHam He Gbina 3HaUMTENLHONM.

Aasnenue. MopHoe MM nuToCTaTMUECKOE AaBNEHME BO3PACTAET C rMYBUHON.
Temn HapacTanua AaBneHvA HenoCToAHEH. OH OnpeAenAeTCA NNOTHOCTLIO MO-
poa, 8 CBOIO OuepeAb 3aBUCALLEN OT CTPYKTypPb! U NMTONOMMUYECKOrO COCTaBa.
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Puc. 1. 3aBuCHMMOCTL TeMnepaTyput OF
FnyGuHbI N0 CKBANUHAM.

! — Buwramaxckan cks. -13 (Bocrou-
Apii Npukacauil), 2 — Buukxensékan
ekB. Cr-2 (Boctounbit NMpuxacnuia),
3 — Apancopexan ek, CM-1 (3anapHeii
Npukacnui) , 4 - Fanioraesckan cke. 1

Puc. 2. UameneHne reoTepMuUucCKOn CTy-

neHu € ray6unoin B Apancopckoit Cxa.

cr-1.

1 — necuanvk, 2 — anesponut, 3 — W3-

secTHAK, 4 — wmeprens, 5 — aprunnut

aneBpUTUCTLIR, & — aprunnut, 7 — rpenu-
ua pazMbIBa

(CeBepneiit Kasras), 5 — Mpackoseiic-
kan cks. 6 {Cesephbit Kapka3)

Tak, Hanpumep, NNOTHOCTL KaMEHHON CONU NO yCPeAHeHHbIM AaHHbIM COCTaB-
naer 2,2 r/cm’, [lasneHue, 0K a3biBaeMoe TONWLEN CONMM MOLHOCTLIO 1 KM, coc-
rasnaer 0,21 Ma. NnoTHOCTh XeMoreHHbIX u3secTHAKOB 2,60—2,70 r/cm?,
cnepoBarenbHo, AaBfieHWe, OKa3biBaeMoe KWNOMETPOBOWK TONUien TaKnxX U3-
BeCTHAKOB, pocturaet 0,25—0,26 MMa. B_o6noMouHbIX NOPOAAX — necuaHn-
Kax, aneBponuTax .M NPOMEXYTOUYHLIX PasHOCTAX NNOTHOCTb CYUIECTBEHHO
MeHReTCA ¢ rnyBunoi. Ha HeBGonbiumx rnyﬁunax (no 1,5 kM) oHa paBHa
1, 8~2 r/cm®, Ha rny6Bune 4—6 kM — 2,5—2,6 r/cm® . CneposatensHo, AasneHue,
OKa3biBaeMOe PaBHbLIMA MO MOWHOCTM TonuiamMu nNopoa, GynReT M3amMeHATHLCA.
B cBA3M C 3TUM ropHOE AaBNeHWe Ha PaBHLIX rMy6BuHaX B pa3pesax, CAOXKEHHbIX
HEOAUHAKOBbLIMM NOPOAaMK, PasnuuHo. IJT0 06CTOATENBCTBO HEeoB6X0AWMO
YU TbIBaTh MPYU Pewledny. PasnuUYHbIX FeONOMMYecKUX M TeXHUYECKUX 3aAav.

apoctatuueckoe Aasneue, KoTopoe NpMHUMaetcA pasHoiv 0,0098 MMa
Ha 10 M BoaHoro ctonba (AMcCTHANMPOBaKHaA BOAA), 4acTO MACANN3NPYETCH,
TaK KaK NPUpOAHbIe BOAbI Bcnenctaue MX MUHepanu3auMm MMelT MNOTHOLTD,
3HauMTensHO npesbiwatowyio 1 riem®. Hanpumep, npu MuHepanusauuu 100 r/n
NNOTHOCTL BoAbI cocTagnaet 1,07 r/cm®, npu 200 r/n — 1,14 r/em®. 10-mer-:
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poBbii cTONBG Takon BOALI oka3ssigaeT aasneHue 0,011 MMMa. Bo3moskHo Taroke
U CHWXEHUEe NNOTHOCTU MOA3EMHBLIX BOA 33 CYET Pa3rasupoBaHUA yrneKucno-
TOW, METAHOM U apyrumu raszamu. Ha ocHoeRaHuu axKcnepyumMeHTanbHbIX ucene-
nosanuit C.[1. ManuHvH Npuwien K BbIBOAY O TOM, YTO NpU Temnepatype BbiLle
180 °C pacTBOPUMOCTb YrNeKNUCNoT! B BoAE BHOBb BO3PacTaeT BNAIOTL A0 CMe-
weHnA ¢as. ITo obCTOATENLCTBO [AOMKHO CONPOBOXAATHCA MOBbLIWEHUEM
NAOTHOCTY pacTBopa. TakuM o6pa3om, NAOTHOCTY BoAbl U 0BDasvembix eio
PacTBOpPOB B 33aBMCMMOCTM OT AaBNeHuA, TeMNepaTypsi, COCTaRa rasos M pacT-
BOPEHHLIX CONet MOTYT CyWEeCTBEHHO BapLUPOBaTL N0 BenuuuHe W, cneaosa-
TENLHO, TMAPOCTAaTUYECKOE ABNEHUE TOXKE.

B npUpofHbIX YCNOBUAX CYLLECTBYET €LLie U aHOMaNbHO BLICOKOE NNACTOBOE
nasnenvie (ABNJ). Takoe AaeneHvie MOXeET onpeaenATLCA PasAMuHbIMU Npu-
yMHaMmK, KOTopble AeTanbHO NpoaHanuauporaHsl [8, 26, 42] , noatomy B aak-
How paboTe He paccMmarpueatotcA. OTMETUM nUWL, YTO OHO XapaxkTepHo ANA
NOPUCTLIX NOPOA, NEPEKPLITLIX HENPOHUUIEMbIMU, 3ANEFAIOWNMMU HA CPEAHVX
v ocobenHo Ha Bonblwvx rayburax. ABMJ vacto 3HauvTensHo NpeBsiaeT
rMAPOCTaTUNECKOE, @ HEPEAKO W ropHoe AasneHue. B nocneaHem cnyvae oHo
MOXeT NPUBECTY K ecTecTBeHHOMY ruapopaspsiey nnacra. ABINA cnocober-
BYeT COXPaHEHUIO BbICOKUX KONNEKTOPCKMX CBOWCTB MOPoA, a B CNyuae rua-
popaspbiBa — ux nossileHuto. B Apancopckon cke. CI-1 (Mpukacnuiickan
BNaguHa) ABNEHUA eCTECTBEHHOro rMAPOPa3pbiBa B BUAE KOPOTKUX 3aTyXato-
WX TPEeLWuH, 3anonHeHHbIX KanbuuToM, Habmidpanuck B8 0Bpasuax KepHa,
oTobpaHHbIX ¢ raybunbl 6onee 4000 m. Buicokue ABMNJ wupoko v3secTHb!
B noaconeebiXx oTnoxenuvax [pukacnuickon snaguHstl Ha rnybuHax Bonee
3,.5—4 km.

Hanpumep, Ha mecTopoxaenny Tenrus Ha rny6uHe 4 km n Gonee Koathdu-
UMEHT aHOMaNnLHOCTU COCTaRNAeT okono 2 (nnactoeoe aasnedue 0,8 Mfla
smecto 0,4 MMNa). OtmeyenHan J1.B. BopeBckUM 30Ha TeKTOHWMYECKOrO pac-
cnaHueBaHuA (pasynnoTHeHuA) Ha raybuxax 4,5—9 kM, BO3IMOXHO, ABAAET-
CA Pe3ynLTaTOM eCTECTBEHHOIO rMAPOPaspLIBa.

ABIJ un3secTHb! B Me30301cKUX oTAOXKeHUAX 3anaaHo-KyBaHckoro npo-
rnba, AMyaapsuHckoi BnaavHbt, AdraHo-TaaXuKCKoR BRaavHbl Ha rnyBuHax
30005000 m. B naneosorickux otnoxenuax ABIMM nssectrst 8 Npukacnuiic-
ko, [lHenpoBcKo-floHeuKoin BNaavHax U apyrux permoHax. B paae paioHos
OTMEY3TCA AHOMaNbHO HU3kKe aaBneHUA. OHU NPUCYLLUU OTNOXKEHUAM, 3arie-
ralowunM Ha Hebonswnx 1 cpefHux rnyburax — 1000--3000 m (Yy-Capeicyiic-
Kan, MNpubantuiickan enaguHsl, Upkytckuin amcpmreatp) M nepexpbiThiM Ha-
ASXHLIMU 3KpaHamu. HecoMHeHHO, YTo Takue yCnoBvA OKa3bIBAIOT BAMAHUE
Ha KaTareHeTUYecKue WU3IMEHeHWA NOpoa, OAHAKO OHYM NoKa Mano wuay-
YeHbl.

Monsemusbie Boabl. Kak nokasanu MHOroYUCneHHble UCCNEAOBaHUA, NPU-
poaHbie BOAbLI, HaxXoAAWMECA B 0CaAKAX ¥ OCAAOYHLIX FOPHbLIX MOpoaax, Cy-
LWEeCTBEHHO OTAMMAIOTCA, XOTA MeXAy HUMU vMeeTCA U ohpeAeneHHOe CXOACT-
Bo. OHO 3aKnIO4YaeTCA B TOM, YTO COCTaE oCHoBHbIX uoHos (Na*, K*, Mg?*,
Ca’*, CI~, SO~ HCOj3;) B HMX TOXAECTBEH U COOTBETCTBYET COCTABY OKEaHW-
Yeckux Boa. COOTHOLLEHVE MEXAY OCHOBHbLIMU UMOHAMU Y1 MUKDOKOMIOHEHTA-
MV KaK B 0Caakax, Tak U B NopoAaax, 3aneralowmx Ha pasHbiX rnybunax, He-
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0AMHaKOB0. Henb3A AaTL 4eTKOM0 OTBETA Ha BONPOC, KAKOB COCTaB NOA3EMHLIX
BOA HA Pa3HbIX rny6uvHax. ATo onpeaenAeTCA MHOXKeCTBOM haKTopoB, Hanpw-
Mep, TaKuMMW, KaK reoTePMUWYECKWIA rPaAveHT, CTeneHb NOABWXKHOCTW BOA
u 7. A. BmecTe ¢ TeM n3BeCTHO, YTO Ha HebonbLUX rAy6MHaX MUHEpPaNn3aLnA
BOA HWXE, B UX COCTaBe 3aMeTHyl0 poftb UrpatoT Cynbat-vioH 1 ruapokapbo-
HaT-uoH. B 3oMax, rae TemMnepartypa npesbiwaet 40—60 °C, HauMHaOT ROMUHU-
poOBaTb MOHLI XNopa, MuHEpanu3auvA BoA Bo3pactaet ao 30 r/n, a 3aTem oHa
ocraeTca Bonee nnv MeHee NOCTOAHHOM, HECMOTPA Ha AanbHelllee nosbIWEHWE
TeMnepaTypb! MO Mepe yBenuyeHuAa rny6BuHb! 3anerauvA. B noasemHbix Boaax
MpukacnuitCko BnagvHbl NpU 3TOM MPOUCXOAUT MOHUKEHWUE COoAePXaHWUA
noros Ca®* u Mg?* u ysenuvenue konuuecraa oros Na*.

HecomHeHHO, 4TO B 30Hax BbLICOKOro pa3orpesa, Tam, rie vemneparypa
npubnnxkaerca kK 200 °C,B noa3eMHbIX BORAX BO3PACTaeT KONMYECTBO W He-
KOTOpPbIX APYrUX BeLecTs, HanpuMep KpemMHesema, 0A4HaKO ero ponb No cpa.-
Henuto ¢ voHamu CI7, Ca?*, Mg?*, Na*, K* ocTaeTca HeaHauuTensHoiA.

B noasemMHbiX BOAax, NOMUMO NPOAYKTOB PAacTBOPEHUA MUHEPanbHOW
4acTW,COAEPIKATCA ellle U opraHvyeckue coeanHeHun (deHonst, BeHson v ap.),
KOTOPble OKa3bIBaOT CyLEeCTBEHHOE BAMAHVE Ha NPOUECCh! KaTareHesa.

AHanu3 BoA U3 pa3HbiX paloOHOB MOKa3kblBaeT, YTO HECMOTPA HA UX Pa3nuy-
HbIM XUMWYECKUI COCTaB, MMEETCA ABHAA TEHAEHUUA K NoHwXeHuto pH ¢ yee-
nuyeHneM rny6unbl 3aneraHna (puc. 3). CnepyeT npu 3TOM HaNoOMHWUTL, NTO
pH npu HarpesaHuu Bopb! nonuxaetcA (puc. 4). Hanpumep, no AaHHLIM
A.B. Konenuosuua, HarpesaHvie auctunnuvposaHHoi Boabt (pH 7) or 20 ao
100 °C conpoBoXaaetcA noHwkenvem pH no 6. B nabGopatopHbix ycnosuax
pH npupoaHbIX BoA 06bMHO ONpeAenAloT NPU KOMHAaTHON TeMnepaType, noa-
TOMY Pe3ynbTaTh! U3MEPEHUI OKa3bIBAKITCA Bbite, YeM hak TMYECKUE 3HaYeHVA
B NPUpOAHbIX yCnoBuAX. BoamoxkHo, wTo nagenue pH ¢ rny6uHon — oaHa us
MPUYUH COXPAHEHNA BLICOKUX KONNEKTOPCKUX CBOVCTB B KapboHaTHbIX Nopo-

y r |1 =+ Puc. 3. 3aBucumocrs pH or rny6unbi
| o 00 / Pre. 4. 3asucumocte pH gucrun-
LIS / NMpPoBaHHOW BOAbLI OT Temnepa-
% . ::7 Typbi
- - L) — T — 7 7T
1000 .. o.:/ T.°C |
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-2000 + ' .
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Aax Ha Gonbwux rnybuHax. 3tor Bonpoc, oAHako, AorkeH BbiTb nNposepeH
3KCNEPUMEHTaNLHLIM MY TEM.

MpupopHbIe rasbl. T rasb! CyLECTBEHHO BAUAIOT Ha NPoLUECCH! KaTareHe-
33. OCHOBHbIMA KOMMOHEHTaMU NPUPOAHbIX ra30BbIX CMECeli ABNAIOTCA
yrneKucnoTta, MeTaH U ero roMonioru, asoT, CepoBOAOPOA, BOAOPOA, Fenuii
n Ap. KonunyecteeHHble COOTHOWEHUA MEXAY Fa3aMy BapbipyloT B LWMPOKUX
npeaenax. Hepeako BCTPEYaoTCA NOYTU MOHOKOMIOHEHTHbIE Fa3bl (Hanpumep,
MeTaHoBble) . YCTaHOBNEHO, YTO COCTaB NPUPOAHbIX Fa30B B CYWECTBEHHOW
Mepe 33aBMCUT oT TepMobapuyeckux ycnosuit u cocrasa OB, npeacrasnatowe-
ro cobolt rnaBHbIA NPOAYKT, U3 KOTOPOro Nony4atorcA rasei. Kpome Toro,
HEKOTOPbLIE ra3bi 06Pa3ylOTCA BCNEACTBUE PEAKUUU MeXAy MUHepanamu 1 nNpu-
poaHbiMu Bodamu. Cpean rasoB, pacnpoCTpaHeHHbix B ocafoyYHou obonouke,
HanBonee XUMMUYECKU aKTUBHLIMW RBNAIOTCA YINEKUCNOTa W CEPOBOAOPOA,
COAEp>KaHME KOTOPLIX KonebnercA B WMpPOKUX npeaenax, OAHaKo B 60nb-
WYHCTBE YyrNeBoAOPOAHbIX MECTOPOXAEHNA U3MEPAETCA AONAMU U NEPBLIMU
eaMHMuaMu npoueHTa. B HEKOTOPbIX razoBbix MECTOPOXAEHUAX YrNEKWUCNO-
Ta — OCHOBHOM KoMnoHeHT. Tak, Hanpumep, B.C. ConoAkOB OoTMe4aeT, yto
8 CWA na mecropoxaennax bpenan-Cayt yrnekucnors! conepxurca 86,6 %,
8 Hopr-Mak-Kannem 92,4 %. B HxHo-Cemusoackom mectopoxaeHun (3a-
naagHaA Cubups) yrnexucnorst 73,1 %, meraHa 18,45 %, asora 5,77 %.
CepoBopopoa Takixe WHOrAa COCTaBNAET 3HAYUTENLHYIO YacTb MPUPOAHBIX Fa-
308. B Mecropoxpennn 3mopu (CLUA) cepoBosopopa 42,4 %, 8 Banpap-
WUcaxnyp {MpaH) 40 %. B CCCP Takre umeeTca Hemano MECTOPOXKAEHUA C No-
BbLILWEHHbLIM COAEPXaHUEM CepoBOAOpOAa B rase. Cpean HUX MeCTOPOXKAEHUA
B8 3anaaHom Y3bexkucrane, Bocrounon TypkmMenun, Ypano-Nosonxee, Mpukac-
nun. Hanpumep, B AcTpaxaHCcKoM MeCTOPOXAEHNN COoAep)KaHUe CepOBOROPO-
aa — no 23 %, a yrnekucnoro raza — ao 25 %. [32] .

B.A. Cokonos 8 rnobanbHoM nnaHe BbIAENMN B FEONOrUYECKOM paspese
ueTbIpe 30Hb! o6pasosaHuA rasos (puc. B), cMenAowue Apyr Apyra no mepe
yBenuueHuAa rnybunbl 3aneranmA. B BepxHeit, BUOXUMMUYECKON 30HE MoOLLL-

Hoctbio B0—100 ™M dopmupylotca
NPEUMYLLECTBEHHO YMMEKUCNoTa, B

0F-_C04(CHyuN3) fuozumuvecas sona] HEKOTOPbIX CNy4YaAX MeTaH U asor,
~1000 |- _CH4,COnINp) _ Mlepexodras sona | a B 0CafKax, HaKOMUBLLUXCA Ha Cy-
-2000 | we, u kucnopoa. C touku 3peHuUA
=300 CH,,C,~ Cquboue peamora- nUTOreHe3a — 3TO 30H3 TeYeHWA
400 | (CO,.N,,H,S) ona AnareHeTudecknx npoueccos. B un-
5000 - Tepsane rnyoun 50—100 M v Hec-
—so00 - KONbKo rny6xe pacnonarae“mﬂ ne-
_____ ] pexonaHaA 30Ha, B KOTopoW 3arty-
'77100“ CH,{CO,.N)  rasebas sona XaloT GUOXMMUYECKUE NPOLECCH! W
M

aKTUBU3UPYIOTCA 4YUCTO XUMMYeEC-

Puc. 5. 3oHanbHOCTL npoueccoe o6paso- kne. Cocrae rasa ocraercAa 8 oc-

BaHWA Ta30B NO pa3peldy OCaAfROYHLIX HOBHOM MpPEe>XXHUM, 33 UCKIIHOYEHUEM
nopop (B ckoBkax BbineneHb: OCHOB- Kucnopoaa, KOTopblﬁ APaKTUYyeCKn
ubie  npumecu). Mo B.A. Coxonosy MONHOCTbLIO PacxolyeTcA Ha Buoxu-

MudeckKue npoueccsl.
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B untepBane rny6ouH, npumepHo oT 1 A0 7 KM BbIAENAETCA TepMoKaTanu-
TUMYeCKana 30Ha. 34eCt aKTUBU3IUPYIOTCA TepMoXxumMuveckue npoueccst. Mosbi-
weHue TemnepaTypbr (Gonee 50 °C) 'yckopaeT pacnaa v ruaporeqmnzaumio OB,
cnocoﬁcrsyer o6pasoBaHuio YB, YTneKucnoTs!, CepoBOAOPOAA. AnA reHepaunn
CepoB0AOpOAa GONLLIOE 3HaYeHVE MMeeT TaKXKe HanMune TaKuX UCXOoAHLIX Npo-
OYKTOB, KaK aHruaputbl v, no-BuavimoMy, cynsdaTvoHsl. XapaKTepHo, 4To
NoBbILLUEHHbLIE ¥ BbICOKUE KOHUEHTPauuy CepoBOAOPOAa W yTNeKucnots! npu-
YyPOYeHb! B OCHOBHOM K KapDOOHaTHbIM KonneKTopaM, "COCEACTBYIOWYVMU
¢ cynbdhaTcoaepXallyimMu Toniamy Unu CoAepXallMMN pacceAHHble Cyfbchart-
Hble MUHepanbl. B GonblmMHcTBe cnyvyaeB cepoBoaopPOA B NOBLILIEHHLIX KOH-
UEeHTpauMAX BCTpevaeTCcA B NOPOAAX, 3aneraloumx Ha rnybunax Gonee 3 KM.

PactBopeHHbIe B BoAe yrneKucnoTta U cepoBoAopOA NoHvxaT pH pacteo-
poB ¥ 3TUM NpeAynpexaalT BbidenéHue KapboHata Kansuva. Mosuaumomy,
NPUCYTCTBYE 3TUX razoB ARNAETCA OAHONW U3 NPUYMH COXPAHEHUA U AaXKe NoBbI-
WEHVA KONMNeKTOPCKYX CBOWCTB KapBoHaTHLIX NopoJ.

MasoBaA MeTaHoBaA 3oHa pacnonaraetcA Huxke 6—7 km. Ee BepxHaA rpa-
Huua nposoautéa B.A. CokonosuiM no Temneparype 200 °C, ebille KoTopoil
*ulkue YB HaunHatoT pasanuyatscA. OcHOBHbLIM razoBbiM KOMMNOHEHTOM Fiech
ABNAeTCA MeTaH ¢ Hebonbioilt npumecsio CO, n N. HuxxHAA rpaHuua 3oxb! Npo-
BOAMTCA Ha rny6uHe 12—13 KM (Npy reoTepmuueckoM rpaauente 33 °C/1 km),
rae TemnepaTypa BOAb! AOCTUraeT KpUTUNECKOro 3HayeHua. Huxe pacnono-
XeHHYI0 rnybuHHyio obnacts B.A. CoKonoe vMeHyeT 30HOV BOAAHOrO napa.

KatareHHan 3sonioumA 0CafAoNHbIX FOPHLIX NOPOA NPOUCXOAUT BCNEACTBUE
HapyLwenA U3NMKO-XMMUYECKOro PAaBHOBECUA MEXAY COCTaBHbLIMW YaCTAMM
nopoA UM MexAy COCTaBHbIMM YacTAMYK NOPOA v OKpyXxatollel cpeaon. Mpwu
3TOM 3KTUBHO NPOABNAIOTCA BbllenepeyvicieHHble hakTopsl.

B 3aBucuMocTy 0T CocTapa Nopoa ¥ NPOABNEHNA TeX UM MHLIX haKTopos
MM Mx COYeTaHWUi IBONIOUMA B KAOKAOM KOHKpETHOM cnyvae Gyler UMEeTh
CBOVI OCOBEHHOCTU.

Mecuano-anesputoBbie nopoabl. [lepebiM 3TanoM B 3BOMOUMM NECYaHO-
aneBpuTOBbLIX - NOpoa (nocne craauv AvareHes’a) -ABAAETCA MeXaHWYecKoe
ynnoTHenue. B nopoaax 6e3 uemMeHta ynnoTHeHUE 33aKNIONAETCA B neperpyn-
nupoBKe oBNOMONHbLIX 3epeH, Hanbonee NNoTHOW UX ynakoeKe. B necyaHo-
aneBpuTOBbLIX NOPOAAX C MMUHUCTBIM UEMEHTOM NPOUCXOAAT YacTUuHoe nepe-
pacnpéaenenvie ueMeHTa ¥ neperpynnupoeka obnoMoyHbIX yactuu. B cnyvae
0BnoMouHbIX NOoPoA € KapboHaTHLIM UEMEHTOM NOCAEeAHUI PacTBOPAETCA
M yYacTviuHo nNepexkpucrannuisossiBaeTcA. OaHoBpeMeHHo B NOPOBOM NpoCT-
paHCcTBe BO3pacTaeT CoAepXaHvie yrnekucnoTs!, NOBbLIWAEETCA MUHepanusayvna
Mofi3eMHbIX BOA, naaaet pons cynbdat- v KapboHAT-MOHOB, BO3PAcTaeT 3Have-
HYE UOHOB Xnopa.

Creaylownin atan 3sonouUy NECYaHbIX W anespuToBbLIX NopoA — Npoaon-
XeHue ux ynnotHeHua. Mpu 3TOM HAYUHAIOT NPOUCXoANTL KOPPO3UA 3epeH
KBapua, pacTBopeHWe 3epeH KBapua ¥ MoNneBbIX WNATOR B TOWKAaX KacaHuA
apyr ¢ apyrom {pactesopeHue NOA AasnexvieM no NpuHunny Pukke), o6paso-
‘BaHUe KOH(OPMHLIX ¥ WHKOPNOPAUMOHHBIX KOHTAaKTOB MeXAy 3epHamu.
OnHoBpeMeHHo B NopoAax ¢ KapBoHaTHLIM UEMEHTOM NPoAOMKaeTEA pacTBo-
peHuve Karibiuta. Kopposva 3epeH Keapua v pacTeopeHvie KanbLuta NpenaTcT-
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BYHOT yMEHBLLUEHWIO NOPUCTOCTU Nopoa. B 3aBucumocty oT Tepmobapuyeckux
yCnoBui 3ToT 3Tan NpoaomkaeTca Ao rny6unsr 1800—2500 M. B 3tom uHTep-
Bane rny6vH HaYvMHaeT NPOABNATLCA pereHepauva obnoMKos kBapua. B uHrep-
gane rny6un 2300—-2500 M, a ¥HOrAa U BbILE B 3aBUCKMOCTY OT reoTepMuyec-
Koro rpapueHta (npv Temnepatype Gonee 70—75 °C) 8 NopoBoM NPOCTPaHCT-
Be U TPEWMHAX TePPUreHHbIX U KapBOHAaTHLIX NOPOA BbIAENAETCA BTOPUYHBLINA
kanount. Cyna no paspesam [pukacnuiickon snaavHel, MaHrsiwnaka, Typk-
MeHun NoBTOpHOe BbiaeneHune kapboHatoB B TBepaylo ¢asy NpoAomKaerca
A0 rny6un He Mmenee 5,5—6 KM, npyu 3ToM HabnroaaeTcA NOCTENEHHOE YNNoOT-
HEHVE Mopoa, NOoHWXeHue NopucTocTu. B nofconesbIX paspesax TeppUreHHbIX
Nopoa, B KOTopPbIX TemnepaTypa oka3ssiBaeTca Ha 20—30 °C Huxe, 4em 8 oa-
HOMMEHHBLIX NOPOAAX H3 PABHLIX MyBUHaX B HaaCONEBLIX OTNOXKEHUAX, BbINa-
AeHue kapboHaTtoB, NO-BUAVMOMY, NPORONNKAETCA U Ha Gonbwux raybuHax.

B o6uiem Buae 3sontouvia o6NoMoYdHbIX Nopoa NpY NOTrPYXKEHM CONPOBOX-
A3ETCA UX NOCTENeHHBLIM ynNnoTHeHueM. OCHOBHLIMY NpUYMHaAMKY 3TOro NPouec-
ca ABNAIOTCA NeperpynNnupoBKa ob6noMoYHbIX 3epeH, nepepacnpeaeneHvie v ne-
pPeKpucTannIu3auma UeMeHTa, PacTBopeHne 0BNOMOYHLIX 3ePeH Ha8 KOHTaKTax
ADYT C-ApyroMm, pereHepauvia o6NoMoyYHOro KBapua, NnonessIX WnaTtos, Nna-
rmoKnasos, aedopMauva MUHEPanNoB, UMeWKX Tabnutyatyo dopmy (6uo-
TUT, MYCKOBUT, XNOpUT U AP.) Y, HAKOHEL, BblaENeHNe MUHEPANbHLIX HOBOOG-
pa3oBaHuit B NOPpOBOM NPOCTPAHCTBe (KanbuMT, AONOMUT, TMAPOCNIOA3, Kao-
AVHWUT, XNOPWT, MMMC, aHMMAPUT U apyrve, Bonee peakue) . B peaynerate 3tux
npoueccos kKo3hduureHT yNAOTHEHUA k8 Nopoa NPUBNMKAETCA K eaviHUUe:
ks = 8n/8;.p. rae 8, 1 8, 4 — COOTBETCTBEHHO NNOTHOCTY NOPOALI U TBEPAOIA
chassl.

Cneayroulent ofuleit 3aKOHOMEPHOCTLIO B 3BonouMn oBNoMouHbIX Nopod
ABNAETCA NOCTENeHHaR, No Mepe NorpykeHUA Bce Bonee YeTKaA NEPEOPUEHTU-
poBKa 0OGNOMOYHLIX 3epeH B NAOCKOCTW, NEPNEHAUKYNAPHOW HANpPaBneHuio
NMTOCTAaTUMECKOTO A3BNEHUA, 33 cueT dmauKo-xumuyeckux Npoueccos. K 3a-
BEpLWIAOUIEMY 3Tany kartareHesa obBNoMOYHbLIE 3epHa PacnonaralTcR  yxe
6onee N MeHee OPUEHTUPOBAHHO, NPX, ITOM KOHTaKTL! 3EPEH, NEXKALUUX B of-
HOW NNOCKOCTU, UMEDT HEPOBHbLIE, HepeAKo 3ybBuatble o4yepTaHua. B cnyuae
nepecnavBaHva  o6NOMOYHLIX Mopoa BO3HWUKAT MNONOCYaThie TEKCTYPLI.

Temn 3sonouny 060O0MOYHLIX NOPOA B PErVOHAX € PAa3NUUHLIM reonoru-
YECKUM CTPOEHVEM U PU3NKO-XUMUYECKMMU YCNOBUAMU HeoavHakoB. Bo Bna-
AVHaX ApesHero 3anoxenun (naneosoitckue v Gonee apesnue) Ko3sddmument
yNaoTHeHVA MOPOoA AOCTUIAET BLICOKUX 3Ha4yeHWIn yxe Ha rny6uHe 4000—
4500 m, coctaBnana 0,88—0,94. B 30Hax 8nbNuMitcKoro TeKToreHesa, rae paisu-
To1 Bonee Monofbie NaNecreHoBLIE Vi HEOTEHOBLIE OTNOXEHUA 6OoNLLLIOK MO -
HOCTY, YNNOTHEHHOCTL Nopoa CywectseHHo Hwke. [Mopoast aksatopun Kac-
nuiickoro mMopAa u lMNpukypuHckon HU3MeHHocTy (A3epbaitnkan) oTHocUTens-
HO cnabo ynnoTHeHbl aaxe Ha rnybuHax 5000—6000 m. B paitoHe nnowanu
Bynna-mope, Hanpyimep, Ha ray6une ¢eoiwe 6000 m k6 KakHo30irCKKX Necya-
HukoB cocraenaet 0,81-0,85, 1. €. HWKe, 4EM y BbILLEOTMEYEHHBIX NaNEO30MNC-
KUX, 3aneralouwmx Ha MeHbliux rny6uHax. B cnyyaax crpecca o6noMouHsbie
NopoAb! YNNOTHAKTCA H3 3HAYMTENbHO MeHblinX rny6uHax. Hanpumep, B men-
naneoreHoBbiX NecyaHukax MpeakapnarteA k6 aocturaer 0,95 yxe Ha rnybBuHax

14



500—600 m. He ucknioueHo, 4TO BLICOKAA B LENOM cTeneHb YNNOTHEHWA Me3o-
30ACKUX U O0COBEHHO Naneo3oUCKMX NOPOA NO CPABHEHWIO C KANHO3OUCKUMU
obycrnosneHa He TONLKO BO3PAcTOM, HQ 1 npebbiBaHreM KX Ha eue 6onbunx,
yeM B HacToALlee BpeMA, My6BrMHax B NpexHue reonornyeckye aNoxXu.

Kap6onathubie nopoabl. Kak #“3B8eCTHO, B pasHble reonoruueckue 3tansi
thopMUpoBanuch KapGOQaTHQIe NOPORLI PA3HOro AUTONOMMYECKOro COcTasa
u ctpoexun. B daHeposoe, ¢ KOTOPLIM cBA3aHb! 3anexu HedTy 1 rasa Ha Gonb-
wnx raybyiHax, NpermMylllecTBEHHLIM PacnpOCTPaHeHueM NONb3yloTcA M3BecT-
HAku. CrefyeT HaNOMHWTL, 4YTO C Havyana Naneo3oA v A0 HAacTORWLEro BpeMEHU
NPOVCXOAUT NOBHIWEHNE poNY Kap6oHATOB KanbuuA (u3secTHaky, men, u3-
BECTKOBbIE MEPreNn) u CHYKeHne pony RoNoMUTOB.

Ronomurel. MepBuunble (cenrmeHTOreHHbIe U pUareHeTvveckve) RoONOMU-
Te! 06bIYHO WMEIDT OAHOPOAHYID MUKPO3EPHUCTYID CTPyKTypy. -B nopopax
MHOTMA3 NPUCYTCTBYIOT OCTaTKu yrHeTeHHoW, 6enHolt B BMAOBOM OTHOLWEHUU
thayHbl. BmecTe ¢ TeM He ABNAIOTCA PERKOCTLI0 BOROPOCNEBbIE AOROMMTSI.
Mpumecy B nepBuuHbIX ponoMUTax o6bIYHO coaepXaTtcA B HeboNLWOM Konu-
uectse. [Ipenacrasnens! oHY rAVHUCTBIM MaTepuanom u cynediaTamy Kansuua
(runc, anrupput) . WU3BecTHLI NpuMepsl, KOrA3 copepXaHvie HepacTBopPUMOro
ocratka pocturano 10—20 %, A.B. Mycrtosanos, Hanpumep, onpeaenun, yTo
B obHaxenun y c. NMetuwm (Tatapua) ponomuts! copepxar 18,77 % Hepactso-
prMoi4 YacTu.

B crapuio KatareHesa B CBA3W C NOIPYXEHWEM NPOMCXOAUT IBOMIOLUA
ponomutoB, HauvHaetca oHa ¢ ynAoTHEHWUA, KOTopPOe NPOTEKaeT OYeHb 3Hep-
rMuHo. Yxe Ha rny6uxe 800—1000 m k5 y Hux pocturaer 0,85-0,90. B pans-
HeileM NpOUCXORAT NEPEeKPUCTaNM3aunA, YKPYNHEHUE KPUCTannKoB, uac-
TO NproGpeTaoWMX NPaBUNLHYI0 PoMBoanpuueckyio dopmy. B paae cnyyaes
B AONOMUTaX BCTPEYaAITCA HOBOOGPa30BaHHbIE KPUCTanAbl KBapua v BbiRene-
HWA XanueaoHa, Pasnuunumsble HEBOOPYKEHHBIM Fa3oM.

Fny6uHHOE NONOXEHVE 30H PAa3BUTUA CPEAHE- U KPYMNHOK PUCTANNUYECKNX
AONOMUTOB 33aBUCUT oOT Tepmobapuueckon u reoxumuueckon obcranoBok
WU ANA KaXAOro KOHKPETHOro PervoHa umeer csou auanasoxsl. MoxHo aunius
OTMETUTL, 4To HAa rnybunax cesiwe 3000 M ToHKO3EPHWUCTLIE, 8 Tem Bonee
MUKPO3EPHUCTBIE AONOMUTLI HE ONVCaHbI.

Mpy norpyxxeHun Ha Bonbline u paxke cpepHne [Ny6KUHBLI RONOMUTBLI CTaHO-
BATCA AOCTaToYHO XPpynkumu (Ko3dduuneHT nnactuyHocTy — k- NoHwkaeT-
cA 1o 2), cnocobHbIMK K PacTPECKMBaHWIO. B ecTecTBeHHbIX yCnoBuax 3To
NOATBEPXKAAETCA HANUUMEM TPEUIMH B KepHe, M3BNEYEHHOM U3 CKBAXXUH cesep-
Horo 6opra lpukacnuitckoit BnaauHbl, Ceseproit Pepranbr ¥ apyrux pervio-
HoB. B obnactAx rnybokoro 3aneraHnA Nopol TPewvHb! B A0NOMUTAX MOFyT
6b1Tb “'3aneuyensbl’’ KanbUUTOM.

Mpy suireTPUBaHUK B 30HE rUNEPreHe3a U3 RONOMUTOB MOXET 06PazosaTh-
ca ""AonomutoBan MyKa'’ — BecbMa TOHKAA CbiNyyaA Macca, COCTOALLAA U3
Meneyanvux pomboaapos aonomuta. OcobenHo ahdeKTMBHO 3TOT Npouecc
NPOVYCXOAUT B CRyuyae PaBHOMEPHOMO pacnpefeneHra B AONOMMUTE 3HAYMTENL-
HbIX KOMUuecTs cynbhaTa KanbuuA (runc, aHrMapuT) , KOTopLIt B NpUNoBepXx-
HOCTHOW 30He 06nanaer 6onburelt NOABUKHOCTLIO, YeM gonomuT. B pesynsrate
BbIHOCA CynbghaTa KanbuKA HaPYLIAETCA UEMEHTAUNA KPUCTANAUKOB AONOMUTA.
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UssecthAaku. Mocne avaredesa n3BeCTHAKK yNNOTHAIOTCA OYEHb 6bicTpo.
B Mée30301cKux oTROXEHMAX Ha ray6ure 500 m nnomocn: “3BECTHAKOB Bapb-
UPYET B 33BUCUMOCLTH OT CTPYKTypb! oT 2,2 A0 2,69 r/cm® . Ha rny6utHe 2000 m
NAOTHOCTL M3BECTHAKOR Bo3apacTaeT ot 2,50 Ao 2,70 r/cm?, Kak n y Aonomu-
TOB, HO Bbille, YeM y OCTanNbHbLIX WMPOKO PacnpoCTpaHeHHb!X Nopoa. -Ynnor-
HEHVE NPOUCXOAUT NOA AeicTBMEM AABNEHMA BbleneXawmx Tonl nopoa
M 0CafKOB BCNEACTBME NepeKkpucTanam3auuyu XemoreHHoro kansuyta. Heobxo-
AMMO OTMETUTL, YTO DPraHoreHHsle (B TOM uMicne AeTPUTOBbLIE M PUHOreHHb!e)
KapBoHaTHLIE TIOPOAL! YNAOTHAIOTCA 3HAYATENLHO MEANEHHEE, YeM XEMOreH-
Hble MUKpo3epHucTole. M3BeCTHO, YTO OpraHoreHHble NOPoAL! 13-3a PacTBope-
HUA aparoHUTOBLIX, @ YaCTUYHO W KanbUMTOBbLIX PAaKOBUH Ha HebonblKX
U paxe cpepHUX rny6unax (a6 2500 M) CTaHOBATCA MeHee MAOTHbLIMY, Gonee
nopuctoimu. Huxe 2500—-3000 m opraHoreHHsle, NOPUCTbIE W3BECTHAKM
BHOBbL BCTynaloT B craavio ynnoTHeHuA (Mpukacnuiickan BnaavHa) 3a cuet
B3a¥MOAENCTBUA MOHOB KanbUMA U YrNeKUCNOThb! C BbIAENEHVWEM KanbuvTa
B TBepayio dasy. MMonoxeHne rpanvubl, C KOTOPoOW HauvHaeTcA HOBOOOGpaso-
BaHue KanbuuTa, 3aB1CHT OT PAA3 $aKTOpOB, HO Npexae BCero OT TeMNepaTyps!
Heap (T 6onee 70—75 ° C) . Ucxoan 13 aTOro BbifeneHve 8 TOPUYHOMo KankunTa
B M3BeCTHAKAX Ha BocToke CeBepHoro Mpeakaskassa u B8 paitoHe AcTpaxaHu
AOMKHO HaumMHaTeCA Ha rnyb6uHe 1500—2000 M, 4To noATeepPXAaeTcA U arkTu-
YeCKUM MaTepuanom.

AAnA kapb6oHaTHLIX NOPOA B PAAE PErvoHOB XapaKTepHb! TaKe HOBOOBpa-
30BaHvA xanuepona. B Mpukacnuitckon snapvHe (Mopt Aptyp) Takue HosO-
06pa30BaHnUA yCTaHOBNEHb! Ha rny6uHe 2914 m u ke, DTu HoBooBpa3oBaHUA
BLINONHAIOT paHee 06pPa3OBaBLUMECA NYCTOThI, B YaCTHOCTY NMONOCTU OT PacTBO-
PeHWA PaKOBUHOK U KaBepHbl. Pasmep HOBOO6Pa30BaHuii B 3HaWTENLHONM Mepe
oNpeAenAeTCA 8envuvMHOW Nop U kaeepH. HabnlwopaswwviecA Hamu B ummdax
1 06pa3syax KepHa BTOPUYHLIE BLIAENEHUA XanueaoHa MMenu Pasmep OT gonew
MunauMeTpa Ao 7 mm.

HapAaagy ¢ MuHepansHbiMK HOBOO6pPa30BaHMAMK Ha Gonbwmx rny6uHax
BCTPEYalOTCA U3BECTHAKYM €O CBOGOAHLIM NOPOBbLIM NPOCTPAHCTBOM — KaBep-
HaMy, TPeWMHaMy 1 aaXe NONOCTAMM, Pa3Mep KOTOPLIX U3MePAETCA MeTpaMu.
Takuve nonocTi U3BECTHLI B KaMeHHOYronNbHbIX U3BeCTHAKaX Bonrorpaackoro
MosonxbA, Ha cesepHoM BopTy Mpukacnuiickoi BnaaiHel Ha rnybunax 3500—
4000 M. MoBblweHHaA NOPUCTOCTL HaBAIOAAETCA B KapBOHaTHLIX NOPOAAX PANaA
MecTopoxaeHuit 8 lNpukacnuitckol BnaavHe Ha Frny6unrax csuiwe 4000 m
(Tenrus, KapauaraHak, ActpaxaHckoe U ap.) . -XapakTepHON 0COBEHHOCTLIO
3TUX MECTOPOXKAEHUA RABNAETCA NOBbilWEHHOE COAEpPXaHue CEPOBOAOPOAR,
a UHOIRA ¥ yrNeKUcnoThb! B cocTase rasoeon ¢assl. NonobHan kapTrHa xapak-
TepHa M AnA AMYA3PLUHCKON CuHeknu3bl. Takum o06pasom, MoxkHO CAénath
3aKMOYeHVe O TOM, YTO CEPOBOAOPOR M YINEKUCNOTa NPenATCTBYIOT BTOPUY-
HOMY KanbuMTOO6Pa30OBaHUIO U, CREAOBATENLHO, YMNOTHEHVIO NOPOA Ha Gonb-
wux ray6uHax. IToT BbLIBOA MMeeT NPUHUMMMANLHO BAXXHOE 3HAYEHWe ANA
NPOrHO3VPOBaHKA KONNEKTOPOB HedTH v ra3a Ha 6onbLunX rny6uHax.

Men. Nopoaa xapakTepHa AnA BepXHEMENOBLIX 0TNOXEHWH, Ha HeGonbwmx
rny6vHax oHa o6napaer Ype3sbiNaitHo BbICOKoW Nopuctoctsio (po 30—40 %)
¥ COOTBETCTBEHHO HM3KoM nnoTHocTuo (2,1—2,3 r/cm®). Men cnaraetca
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B OCHOBHOM OPraHOreHHLIMU OCTaTKaMu. 3HauuTenbHy:o ero Yacte (70—80 %)
COCTaBNAIOT KOKKOAUTBI — OCTATKU MOPCKUX W3BECTKOBLIX BOAOPOCAEN
(kokkonutodopua), 8B U3obunun obutTaloIUX U B COBPEMEHHLIX  MOPAX
U okeanax. Kpome Toro, B Meny BCTPEYaloTCA pasnuuHble BuAbl OPaMUHU-
cdep. NMpu norpykenun men ynnotHAeTcAa. Ha raybunax 1000—1500 m HaprAay
C YNAOTHEHHLIMM BCTPEYAIOTCA EUWIE W PbIXMble NayKalolme Pa3sHOCTU Mena
(Mpukacnuitickan snaauHa, CesepHoe lMpeakaskasbe U ap.) . Huxe (rnybuna
3000—3500 m) Men nepexoanuT B U3BECTHAKU CO BCEMU ANA HUX XapaKTEpHbI-
MU npu3Hakamu. lNnoTHOCTL NOPOA NpY 3TOM BO3pacTaeT, 8 NOPUCTOCTL U Nnac-
TUYHOCTB CYLIECTBEHHO NOHWKAIOTCA, NO3TOMY 06pasoBaBlIMECA WU3BECTHRKU
cnocobHbl K pacTpecKusaHwio.

Mepremm. Mo knaccudmkaumm Kap6oHaTHbIX nopoa C.IM. BuwHAkoBa mep-
renv npeacrasnaioT cobot npupoaHble 06pa3oBaHUA, COCTOARWMUE U3 KanbLuUTa
U rMUHUCTOro MaTtepuana — no 25—75 % kaxporo. Ha HeGonbwnx rnybuHax
8 KaAHO3OWCKUX OTNOXEHUAX 3TO MANOYNNOTHEHHLIE NAYKaALWUECR NOPOALI
(anwepoHckue u akuarsinbckue oTnokenua [pUKachuiCKon BNauHbl A0
rany6uxsl 500—-700 M, HeoreHoBble U BepxHemenosble — [IpeakaBKasba, naneo-
reHosble — depraHckoi aonuHsl ¥ ap.) . NMocTeneHHo yNnoTHAACL, OHU K ray-
6vHe 1500—2500 M cTaHOBATCAR NpouHbIMU 0BpasosanHuamu. Mo umetrowmmen
RaHHbIM, B [TprMKaciMiUCKon snaaMHe NOPUCTOCTL ManoyNAOTHEHHbLIX Mepreney
HeoreHoBOro sospacta pocturaet 40—43 %. Meprenu, noaHatsie ¢ rayGuHsI
1500 m, obnananu nopucrocTio 15—20 %, a Npu norpy»keHun ao 2500 m no-
pucTocTs, cHukaerca Ao 10—15 %, Ha Gonbwmx rnybuHax 8 nnatopmeHHbIX
YCNOBUAX MEpPreny CTaHOBATCA XPYNKuMU, cNOCOBHLIMY K PaCcTPECKUBAHUIO.
B reocunkauHanbHblx obnactax, rae HEOAHOKPaTHO HabniopanUch BOCXOAA-
wvie ABVOKEHUA U NOTPYXEHUA, @ TAKXKE CTPECC, CUNbHOYNNOTHEHHbIE Meprenu
MOryT 3aneratb ¥ Ha HebonewMx rnybuHax.

XapakTepHot 0cOBEHHOCTbIO BCEX KApBOHATHBLIX NOPOA ABNAETCA OKPAacKa,
BapbLUPYIOLLAA B 4ePHOo-bBenbix ToHax. YepHbik KOMNOHEHT, KOTOPLIA Npeaon-
penenaeT useT KapboHaTHOU NOPOAbLI, 06LINHO NPEACTaBNEH TOHKOAUCNEPCHLIM
obyrneHHbiM OB, Butymamu HedhTAHOroO pAAa U AUCNEpPCHLIMU CynbchnaaMu
xenesa. O6bivHO yem Boiwe cogeprkaHue OB U Apyrux TEMHOUBETHBIX KOMNO-
HEHTOB, TEM TemHee nopoaa. benbWi NUcui men UNKU COBCEM HE COAEPXUT
OB, unu 0HO Tam NPUCYTCTBYET B COTBIX U THICAYHBIX AONAX NPOueHTa. NHoraa
BCTPEYaloTCA UBETHLIE U3BECTHAKW, AONOMUTLI U meprenv. OKpacka 8 3TOM
Cnyyae ONpeaAenAeTcA rnasHbiM 0bBpasom NpUCYTCTBUEM Pa3NUYHBLIX OKUCHBIX
COEAUHEHUII XKene3a U NO NPUPOAE CBOEH ABNARETCA BTOPUNHOM.

3aKaHwBaR KPaTKyto XapaKTePUCTUKY KaTareHeTUYECKUX U3MEHEeHW Kap-
BoHaTHBLIX NOPOA, CYUTAEM HEOBXOAUMBLIM NOAYEPKHYTL elle Pa3 OrpOMHYI0
¥ Pa3HONNAHOBYIO PONb NOA3EMHLIX BOA B 3TOM npouecce. Mocneanvie npea-
onpenenaAioT BO3MOXHOCTbL PACTBOPEHUA COCTABHbLIX KOMNOHEHTOB W yaane-
HUA UX U3 KapboHaTHkIX nopoAa. MoaszemMHbie Boabl ABAAIOTCA TaKXe HOCUTEnA-
MY KOMMOHEHTOB, Heobxoaumeix AnA o0b6pasosaHua KapbBoOHATHLIX U APYrux
MuHepanoB. py NocTynneHnwu atTux BOA 8 NOPOAbI C MHOW Tepmobapuyeckoi
U reoXvMUYecKon 06CTaHOBKaMU BO3HVKAIOT MUHEPanLHLIé HOBOOGpasoBanua,
8 TOM uYiCne KanbumT, AONOMUT, CynbdhaTel, TaK, Hanpumep, 8 ME3030MCKUX
oTnoxenuax [puKacnUCKoW BNaguHLlI PacTBODEHUE KanbuuTa MPOUCXOAMT
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Ao rny6uHel 2300—2500 M, yTo cooTBeTCTBYET TemnepaType 556—60 °Cu rop-
HoMy pasneHuo 5300—5600 Ma. Huxe 2500—3000 m tepmobapuyeckan obera-
HOBKA MEHAETCA, BCNEACTBME 3TOro PacTBOPeHue KapboHaTa KansuvAa CMeHa-
eTCA BblAeneHuem ero 8 TBepayo (dasy. [MoaobHLIM NPoOUuBCC yCTaHOBNEH B
Typkmenun, BoctouHom lMpeaKkasKasbe 1 APyrMX perMoHax, 0AHaKo nNepexoa-
HaA 30Ha — OT PaCTBOPEHUA KanbumTa K ero BblaeneHuto B TBepayio (Pasy vacrto
uMeeT MHoe rnybuHHoe nonoxewve. OHO onpenenAeTcA rMasHbIM 06pasom
TeMnepaTypol Heap ¥ COOTHOLUIEHMEM XMMUYECKWU aKTUBHLIX KOMMOHEHTOB
B Murpuvpyowmx soaaXx. MoxxHO onpeaeneHHO YTBEPXKAATb, MTO NPy NPouUnNX
PaBHBLIX YCNOBUAX C yBeNMYEHWEM reoTEPMMNECKOro rpaaveHTta rnybunHHoe
NonoXeuune NEPEXOAHON 30HbI YMEHBLLAETCA.

-‘U3BecTHo, 4To NpUcyTCTBKE B NNACTOBLIX BOAAX CBOOOAHOW yrneKucnoTsl
M XNOPUCTOro HaTpuA cnocobCTByeT NOBbLILWEHWIO PACTBOPUMOCTU KanulivTa.
MaKcMMantHaA pacTBOPUMOCTL KanbuuTa B yClOBMAX AHEBHOW NOBEPXHOCTU
Habniopanack NpPY KOHUEHTpauuy XJOPUCTOrO HaTpUA B PacTBOpPe OKONO
2 mons/n, nnu 11,6 r/100 r. JantHewee NoBbileHe KOHUEHTpauuu xnopuc-
TOro Hatpua B Boae, No AaHHbim J.6. WrepHuHon v E.B. ®ponosoin, conpo-
BOXAAELTCA NOHWKEHUEM PacTBOPUMOCTY KanbuuTta.

B kapboHaTHLIX Nopoaax pacTBOPEHVE U BLIHOC OTAENbHLIX KOMMOHEHTOB
B 3HAYMTENbLHOM Mepe KOHTPONMMPYHOTCA OpUEHTUPOBKONA TpewwuH. E.M. Cmexos
CUMTaeT, YTO KaBepHbl B OCHOBHOM Pa3BXMBalOTCA B 30HaX NepepbiBa CEANMEH-
Taumm. MMewepucTele NONOCTH, CyAA MO COBPEMEHHLIM 06Pa3oOBaHUAM, BO3HY-
KalT B 30He runepreHesa. VIx opveHTMpoBKa coBnapaeT ¢ NpocTupaHuem Tpe-
WHH, a8 caMy newiepsl MEIOT CNOXHOE CTPoeHue. TaK, HanpuMmep, WUpPoOKo us-
secTHan MamouTtosa newepa 8 CLIA B ropusoHTanbHo 3aneraiowen Tonule us-
BECTHAKOB WMEET CNOXHOE MHOrOApPYyCHOe CTpoeHue. MnybuHa ee pocturaer
300 m, a o6Wwan NPOTAXKEHHOCTL BCEX KOPUAOPOR ¥ MONOCTEN COCTaBNALT CBbLI-
we 200 kM. B neutepe MMEOTCA NOA3EMHbIE PEKU, AEATENLHOCTH KOTOPLIX Cho-
COBCTBYET PacTBOPEHUIO HEYCTOMUMBLIX COEAVHEHWW W MX BbIHOCY W3 Heap.
HekoTopble newieps! NPOCTUPAOTCA Ha 3HaWMTeNbHylo rMy6uHy, Hanpumep,
Xau-BepHap, Muep-Cen-Mapren (dpanuma), Cuexnam (FpyaCCP) umeioT
rnybuHy cesiwe 1300 m.

Wceneposanve coBpeMeHHbIX KPLIMCKMX nelwep noKasano, 4To TeMnepary-
Pbl TaM 3HaUUTENBLHO HYOKE pacueTHoW. B ropHom Kpeimy, no aavueim B.A4. 1y6-
NAHCKOro, oHa cocTasuna 6—7 °C Ha rny6une 300—500 M BMECTO 0X¥MAIEMbIX
16—17 °C, npu 3ToM B aTMocthepe GONLIIMHCTBA Newep yCTaHOBNEHO MOBbI-
weHHoe coaepxanue yrnekucnotsl: 0,3-0,6 % smecto 0,033 % Ha nosepxHoC-
1. Bonee Toro, 6nu3 paznoMos KOHUEHTPaUVA YrnekKncnotel pocturaer 3—4 %
¥ npesbiwaeT nnaHeTapHyo 8 100 pas ().

MMeHHo Takue ycnosvA — MNOBbLIWEHHAA KOHUEHTPAuMA yrNeKucnoTsb!
M HW3KaA TemMnepaTypa, BnaronpuATCTBylOW Ve €€ PaCTBOPUMOCTY B BOAE U NO-
HVDKEHWIO 33 cueT 3toro pH, cnocobCeTRYIOT pacTBopeHnio KapboHaTHLIX nopoa.
Mon3eMHble NOTOKKY BLIHOCAT NPOAYKTHI peakumn. OTMeEUYeHO, YTO KpbIMCKuUe
Newiepbl PacnonaraloTCA B 30HaX VHTEHCUBHOW TPELMHOBATOCTM KapBoHaTHLIX
Tonwi, npuyemM Haubonbllee PacTBOPeHWE KanbuuTa NPOUCXOAUT Ha rnybuHax
A0 100 M, HYXKE TeMN PaCcTBOPUMOCTY NOCTENEHHO CHUXKAETCA.

N3secTHO, YTO C NOBbLILWEHUEM KOHUEHTPauuy yrnekucnoTsl 8 aTMoctepe
PacTBOPMMOCTbL KanbunTa B BOAE CYLLECTBEHHO Bo3pacTaeT (rabn. 2) .
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Tabnwnua 2

Pacraopnmocn KanbuvTa B BOAE NPW Pa3nuuHbIX coaepaHuAx
yfnexvwcnortbl B Ro3nyXxe

Mo B.A. Burnepy, npu 18°C No B.H. Ay6nauc-
Coneprxanue S EEE— KoMy, npn 17°C
YFNEKNUCIOTbI PacteopumocTs -
8 so3nyxe, % pH KansuuTa, r/n PacTeOpUMOCTL
KanbuuTa, mrin

0 10,23 0,0131 —

0,03 8,48 0,0623 52

0,3 7.81 0,138 142

1,0 7,47 0,2106 -

3.0 — - 290

10,0 6,8 0,4689 -

B 10 »ke sBpema M.W. Byabiko nokasan, 4To COAEPIKaHUE YTNEKUCROTHI B8 aT-
mocdepe 3emnu 8 aHepo3oe 6bino B 5—12 pa3 Boile, 4eM B HacToAulee Bpe-
mAa (puc. 6). MpuruMaa 310 06CTOATENLCTBO BO BHUMAaHWeE, HAAO NOnarats,
YTO Y B ME3030€, ¥ Naneo3oe B CTafINI0 r'vnepreHesa npu sbixofle KAPOHOHATHLIX
TONW, Ha MOBEPXHOCTL UMW NPUBIXKEHUN K HEA K3 NOPOA BLIHOCKUITOCHL OFPOM-
HoE KofuyecTBo KapboHaTta Kanwuua. 3a cYer atoro obpasosbiBanuch neule-
PUCTbIE ¥ KapCTOBbLIE NOJOCTU, KaBepHbl. Bce 310 BMecTe B3AToE CYLLIECTBEHHO
NoBbIWANO PUNbLTPaUNOHHBIE CBOCTBA ¥ EMKOCTb MOPOA.

Npv norpysennu KapBoHaTtHuIX Tonul Ha Bonbwue rNybuHbl cBo6oAHbIe
flonocT ¥ KaesepHbl B KaKo-To Mepe 3anonNHANUCL MUREPanbHLIMKU HOBOOOPa-
30BaHUAMM, HO 3HAUTENLHAA MX 4aCTb COXPaHANACL, MOCKOJbKY PaCTBOPEHUE
U BblHOC 6bin 3HaunTenbHbiMU. Kpome Toro, ycronunsoe noHwxeHue pH
€ rnybuHoM, nosblteHUe COiePXKaHUA yrNeKUCnoTb! v CepoBoROPOAa B Kapbo-
HaTHbIX MOPOAAX NOIPYXEHHbIX 30H AAOT OCHOBAHWE CYMTaTb, YTO Ha rMy6urax
6—7 KM cyulecTByeT HOBaA 30Ha MOBLILIEHHOW PACTBOPVUMOCTV KapbBoHaTtos.

I avnvicTbie nopoasl. Mo cBoemy COCTaBy FAMHUCTLIE NOPOAL!, 3anerarowme
Ha Hebonbwnx rnybuHax, B OCHOBHOM ABRAIOTCA NONMMUHEpansHbiMu. B nx
COCTaB BXOAAT FNWHUCTbIE MUHEPANb! FPYNN MOHTMOPWNIOHUTE, KAOIMHNTA,
Xnopura, ruapocrmoasl. MoHoMUHepanbHble nopoabl, 0cobeRHO rpynn Kaonw-
HWUT3, MOHTMOPUNNOHMTA BCTPEYAOTCA OTHOCMTENLHO PEAKD, a8 XNMOPUTOBLIE
rnyHb! BoobULe HEM3BECTHbI. TEKCTypa NOPoA 06bI4HO MACCUBHaA UM MUKPO-
crnowucraa.

3B0nOUMA FMUHKCTBIX NOPOA NOCAe 3asepillieHUA CTaauu AnareHesa Hauu-
HaeTcAa C HTEHCUBHOIMO YMNOTHEHNA ¥ 0TKaTUAa cBo6oAHOM Boab!. [MopucTocTs
FAVHUCTLIX NOpoA, COCTaBnAlWwaA nepsoHavansHo 40—50 %, npu norpyxenun
pe3ko noHwxaetca (puc. 7). Ob6pauwtaet Ha ceba BHUMAaHViE HEPAaBHOMEPHOCTb
TEMNA yNMoOTHEHWA FMWHUCTLIX nopoA. [lo papy pervoHoB, rae OCafouHble
OTNOXEHUA UMET BONbLUYH MOWHOCTb U B KOTOPLIX, MO KpalHel Mmepe Ha
npoTaxeHun daneposon, npeobnapnanyt Hucxopawue aswxkenna ([Henposc-
ko-floHeukan, Mpuxacnuitickaa, Tumano-Neyopckaa BnaAuHsl v Ap.) , ¢ rny6u-
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-1000

-2000
Puc. 6. Kpusan nsmMeHeHMA copepaHUA
yraekucnotst 8 atmochepe 8o BpeMeHu

-3000

Puc. 7. 3asucumocts ko3dduumenTa
OTKPLITOA NOPUCTOCTH kg FAMHUCTBIX NO-
poa o7 rayGunbi. -40080

Hedrerasonocusie nposunumu (o6nac-
M) : 7 — TumaHo-Nevopckan, PZ; 2 —
TypaHcKan (H0>xHO-MaHrbiw nakeKan) , -5000
MZ; 3 — Npukacnuitickan, MZ; 4 — Bon-
ro-Y panbckan {(Kurynescxo-Nyraveac-
xan w Capartosckan), PZ; § — 3axas-
xa3sckan {AnwepoHckan, Wemaxuno-Ko- -6000
6bicTaHckan u HuwkHekypunckana), KZ;
6 — Cesepo-Kasxascxkan (3anaaHo-Ky-
6aHckan) , K2 7000 ]
o 10 20 30 k8. %

T

HON Temn ynnoTHeHnA cHu>KaeTcA. Ha ray6une 1000—1500 m oH makcumaneH,
cebie 4500—5000 m ynnoTHeHue NOPOS NPOMUCXOAUT OYeHb MeANeHHO—BeNnwu-
YMHa Ko3thduumeHTa ynnoTHeHnA ymedsbluaetcA Ha 0,1—-0,2, a nopucTocTe — Ha
1—2 % na kaxabic 1000 m norpy>kenwna. B npouecce norpy>keHnA v ynnot-
HeHWA rnvHbl Npeobpa3yloTca B aprunnnuibl. To4YHOE NONOXKEHUEe MPaHuLlbl cMme-
Hbl OfiHUX FAWHWUCTLIX NOPOA APYrMMU onpegenvTb HEBO3MOXHO, NOCKOMbKY
npouecc NPOUCXOAUT BeCbMa nocteneHHo. B 3aBUCMMOCTU OT Bapuauumi Temne-
pPaTypHbLIX YCNOBUWA B HEARpax, CTPECC3, reoxnMu4eckom 06CTaHOBKW rpanvua,
ecrTecTBeHHO, He MOXeT 6bITb OAMHAKOBOW BO BCEX MEONOMUYECKUX peruoHax.
B nnatcopMeHHbIX ycnoBUAX npy cTabunbHOM NOrpy»KeHuu rpaHuia pacno-
naraerca Ha rny6une 3500—4000 m (meszoson Mpukacnuickon BnagvHsl) .

Mpu norpy>xeHnn MeHAETCA COCTaB FNMHUCTLIX MWHEPanos, Ha YTO yKa-
aviBanm C.I. Capkwucax, O.. KotensHukos, B.I'. Kapnosa, T.T. Kny6osa.
Ha HeBonblinx rnybuHax B MOPOAaX WMEETCA WMPOKUA CNeKTP MMUHUCTLIX
MuHepanoB. C NorpyxeHNEM HEKOTOPLIX U3 HAX HeyCTOWYMBbLIE NPY NOBbILLIEH-
HbIX AABREHUAX U TeMnepaTypaxX ucYe3aroT, Npespawancs B 6onee ycTonymnesie.
MNepebiM ncye3aeT MOHTMOPUANIOHWUT, YTO YCTaHOBNEHO NO PRAY PeruoHoB
(Manrenunaxk, CesepHoe MMpeakaskasve, TumaHo-Meyopckuin kpaii, Mpukac-
nuicKaA BMaavHa v ap.). TemnepaTypa, Npy KOTOPON MOHTMOPUNAOHUT CTa-
HOBWTCA HeyCTON4MBbLIM, cocTagnaeT 60—65 °C, a no naumbim B.T. Kapnosow,
OH cyuiecTByeT npu Temnepatype 90—120 °C. O6bi14HO NepBbIM NPOAYKTOM
npespalleHnA MOHTMOPHNNOHWUTA ABAAKITCA CMELLaHHOCNOMHbIe 06pa3oBaHuA.
Ana ux noAsneHna Heobxoanm ewe u Kanui. Kak nokasan B.A. ®pank-Kame-
HEUKWW C COaBTOPaMM, NPU OTCYTCTBUM KaNuA B OKPY>KaloLlen CpeAe Takoro
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NpeBpaleHUa MOXKET U He BbiTb, B cuny atoro obcToATeibCTRA MPaHNLLA HeyC-
TOMYMBOCTA MOHTMOPUNNOHUTA MOXKET O0Kas3aTbCA MpPU 3HaYuTenbHo Bonee
BbICOKMX Temnepatypax. B cnyuae ecnu MOHTMOPUNNOHUTEI o6pasoBanucs
3a cYyeT ranbMUPONU3a NPOAYKTOB BYSIKAHUYECKOW AeATEeNbHOCTU U 06pasyloT
YETKO BbIPaXKeHHb!e NPOCHON XOTA Obi HeBONBLWIONR MOWHOCTH, OHU TaKXKe MO-
FYT COXPaHUTLCA NpM BbICOKUX TeMnepatypax (6onee 100 °C) v pasneHuax.
Tak, Ha wro-soctoke Npukacnuitckoi snaavkbl Npu 6ypeHun Bunkikanbckon
ckB. CI-2 6binv U3BneYeHbt MMHUCTLIR MOPOAs! ¢ rNybuHLt 5270-5310 m, coc-
ToAlMe U3 ManoOM3MeHeHHOro MoHTMopunnoHuta. NoaobHoe 6biN0 yCTaHOB-
NEHO W B KalHO30MCKUX oTnoXeHuax AsepbaiifixaHa Ha rny6uHax cBblite
5000 m. B necuyaHo-aneBpuTOBLIX NOPoAax, rno AaHHsim J.A. [JauabekoBon,
M.B. XeupoBa v Apyrux, yctaHOBREHO NPUCYTCTBUE MOHTMOPUNNOHUTA (A0
60 %) B nenutoBON uacTu uemeHnTa (nnowaan Kanmac, uHTepsan rny6uH
5020—5030 m; Bynna-mope, cke. 30, uutepsansi rny6un 5885—-5895 u 6016—
6020 mu ap.) .

CmeltaHHocnonHble  06pa3oBaHUA  MOHTMOPUANOHUT-TUAPOCNOAUCTOrO
COCTaBa TaK>e CYLIeCTBYIOT B LUMPOKOM AvanazoHe rnybuH, npu 3Hauvtens-
HbIX BapvalUuvAxX TemnepaTyp U AasneHvii. B Npukacnuinckoit BnaguHe cMeLtaH-
HoCnOWHble 006pa3oBaHUA 3TOro THMA B HAACONEBbIX OTNOXEHUAX YCTAHOBNEHL!
Ha rnybunax ao 3500 m, B Me3030iicknx oTnoxennax hknoro Manreiunaka —
no 2500 m. B OHenposcko-[loHeKoOU BriagMHe CMelttaHHoCoWHbie 06pasoBa-
HWA, KaK U MOHTMOPUNJIOHUT, UCYE3aI0T Ha rnyBuHe okdno 3500 m, nepexoaA
npyu 3T0M B MAPOCNOAbL.

KaonuHut B yCNoBMAX MOBLILLAIOWMUXCA ¢ rMybuHoOl TemnepaTypst U A3B-
NeHWA B 3eMHbIX HeApax Gonee ycToRuMB, yem MOHTMOpUnnoHuT. No mMaTepua-
NaMm MUCCNefoBaHNA KePHOBOMo Martepuana B HaaconesbiX oTnoxeHnax Npukac-
NUIACKOW BNafMHL! (B0 BePXHEN nepmu BKNKOYNTENLHO) OH COXPAHAETCA Npu-
mepHO A0 rny6rnst 3500 m. Ha MaHrbilunake KaonMHUT yCTaHOBNEH Ao rny6u-
Ho! 3000 m, HUKe, K COXKaneHulo, flaHHbIE He BnonHe AoCToBepHst. B OHen-
poBcko-[oHeykolt snagure I.B. KapnoBa gaonyckaeT pa3BuTe KaoNMHWUTA Ha
3HayuTenbHO Gonbimx rnybunax (7000—8000 m) . C.I. Capkican u 0.4. Ko-
TenbHUKOB [30] cunTaoT, 4TO KAOMMHWUT NONHOCTLI0 MCYE33ET B CAMbIX HUX-
HUX YaCcTAX pa3pe3a 30Hbi NO3AHero Katare+esa.

MNpeob6pazoBanne KaoMMHUTA 3aKNOYaETCA NPeXAe BCero B ero rMapocnio-
AM3aUMU HA HeBONbWMX rRy6uHaxX, 4TO YCTAHOBNEHO No MaTepuanam uccneno-
BanuAa B [Mpukacnuickoit U JHenposcko-OdoHeukon snagvHax. Kak nokaszana
B.l'. Kapnoga, otaenbHbie yewyitku ¢ asynpenomnexnem 0,02—0,03 so3nunka-
10T B NOpax TeppureHHbIX NnOoPoa, 3anoNHeHHbIX KaONUHUTOBLIM LIEMEHTOM, Ha-
uMHaA ¢ rnybuisl 1500—-2000 M, a BOKpPYr 06NOMOYHLIX 3€pEH pa3BUEBAlOTCA
KaeMKU rMAPOCMAUCTOro MMHepana.

Haubonee xapakTepHsl AnA GoNbWUX My6uH rKHUCTbIE MUHEPans! rpyn-
Nb! rUAPOCNIOALI M XNOPUTa. ITU MUHepansl B OCAAOYHBLIX NOPOAAX MOryT
6bITh aNNOTUreHHLIMIA ~ MOCTYNUBLLMMU B OCAAOK Yxe B chopMUPOBAHHOM
Brae (nepeoTnoxeHHsle) u aytureHubimu. MNocneaHnue cdopmupyroTca Henoc-
pencTeeHHO 3a cyeT npeobpazosaHua (3Bonouun) ApYruxX rAMHACTLIX MUHEpa-
nog, B YaCTHOCTU MOHTMOPUNNOHUTA, B MNPOLIECCE MOMPYXEHUA OCAAOYHbLIX
Tonul, a TaKXKe B pe3ynbTaTe MUHEpansHoro HoBoo6pazoBaHWA B NOPOBOM
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NPoCTpaHCTBe NOpoA. TMAPOCNIOABI U XNOPUT MOTYT CYLUECTBOBaThL B yCNoBW-
AX OYeHb BbICOKWX Temnepatyp v AaBneHwn. 06 aToM CBUAETENLCTBYET Hanu-
Yne 3ITUX MUHEPanoB B TEPPUIeHHbIX OCAAOYHO-METAMOPHOreHHbIX NOpPoaax,
paHee npebbiBaBWKMX Ha rNy6uHax 13—15 km.

HecoMHeHHO, 4To rRy6uHHOE MONOXEHME NOPOA, CofeprKaulux TOT waun
WMHOM KOMNNEKC FAUHUCTBIX MUHEPANOB, 3aBUCUT He TONLKO OT TeMnepaTtypb!
U A3aBMEHUA, HO U OT NEPBOHAYANBHOr0 MWHEPanbHOro COCTasa NOPOA U regxv-
MWYECKWX YCNOBWA, B YaCTHOCTW, OT WENOYHO-KUCNOTHBIX CBOWCTB CPeAb!
(pH) . NoBkiWweHe KNCNOTHOCTA NOA3EMHbIX BOA NO MEpPe yBENNYeHUA rny6n-
Hbl 3anerasna obocHosaHo TeopeTwyecku B.H. Penkenko, H.U. XutapoBsim,
N.B. BapToHOM ¥ APYruMM, a Tak>xe NOATBEPXKAGHO Hamu Ha (hakTuyeckoM
maTtepvarne.

Bo3mMoXHO, 4TO 3TO M3MEHEHME LENOYHO-KUCNOTHLIX NPU3HAKOB cpeasb! -
OAHA M3 NPUYMH HEYCTONYUBOCTM MOHTMOPUNNOHUTA NPU NOrpyXesun oca-
NOYHDBIX TONLW W ero nepecTpoike B CMeWaHHoCnonHeie 06pa3oBaHnA, a 3ateM
u ruapocnioay. OTo xe obcroATenscTBO — noHukeHuwe pH ¢ rnybuHoi, no-
BUAMMOMY, CrocobBCTBYET U COXPAHEHUID KAONMHWUTA B PAAE PErUOHOB Ha rny-
6uHax Bonee 4000 M ([ Henporcko-[loHelkaa BnaavHa) .

OnpenenexHoe BMAHWE HA KAaTareHeTMYeCKWe NPEBPAWEHUA TAMHUCTBIX
MUHepanoB oka3ssiBaloT Hepts 1 OB. Ux ponb 3akniodaetca npexae sCero
B TOPMOXEHWUN MPOLLECCOB 3BONIOUUU MMUHACTLIX MUHEPANOB KU AaXe NOMHOM
ux npexpautesmn. T.T. KnyBoBa 3KcnepuMeHTanbHO nNoKasana, 4To NoBelwe-
HWe YCTOMYNBOCTU rMMHUCTBIX MUHEPANOB NOA AeHCTBUEM HedTAHLIX yrneso-
AOPOAOB W PACTBOPOB OPraHWYeCcKoro BellleCTBa CBA33AHO ¢ NOTEpen BOAOW
ee PacTBOPAIOWLEH CNOCOBHOCTU W3-3a NPeKpalleHUA TPAHCHAUWOHHLIX ABUXKE-
HWIA MONEKYN BOAbLI, B NyCTOTbl CTPYKTYPb! KOTOPO# BXOAAT Monekynsl ¥YB
HebTn. KoHcepBupytowee AeircTBue oprannueckux monekyn, no T.T. Kny6o-
BOW, onpeaenneTcA copbunein AedeKTHLIMU YY4aCTKAMW MUHUCTbIX MUHEpanos
opraHvYecKUX WOHOB, KOTOPbIE 3aHUMAOT OOMEHHbIe Mo3ULUW. Bcneacteue
3Toro COXPAHAETCA CTPYKTYPa FAWHUCTLIX MiuHepanoB (u, cnegoBatensHo,
caMu MuHepans!) .

Maea 2

METOAbl USYHEHUA NYCTOTHOIO NPOCTPAHCTBA NOPO]

OcHoBHble CBOIHCTBA NOPOA-KONNEKTQPOB, @ UMEHHO CNOCOBHOCTL BMewWwaTh
1. 0TRaBaThL coflePXKauMeca B HUX xuaKue n razoobpasHsie pnonasl, onpeaena-
TCA CTPYKTYPOA uX MyCcToTHOro npoctpaHcTeBa. Mopoasi-konnektopsi, 3ane-
rajowme Ha 6onbmx rnybuHax, o6naaatoT, Kak NPaBuno, CNOXHbLIM CTPOEHWEM
NYCTOTHOro NPOCTPaHCTBa. B HMX BCTPEYaOTCA MOPb! U KaBePHbI Pa3Hoit dop-
Mb! U pasmepa (0T MUK PO- I0 MEranycToT), TPELWMH LI PA3NMYHON OPUEHTUPOB-
KW, PacKpbiTOCTH v nNpoTAXeHHOCTW. Hepeako pasnuuHbie Tunet NnyctoT npu-
CYTCTByl0T CoBMecTHo. Bce 3To npeponpesenser cylWlecTBeHHbIE TPyAHOCTH
NpU U3y4eHUU CTPYKTYPb! MYCTOT U AONEBOFO YYaCTUA OTABNbHLIX WX TUNOB
B EMKOCTH U NPOHULAEMOCTU NopoAa.
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B HacToAllee BpeMA NpW M3yyeHUW CTPYKTypbl NyCTOTHOro NPOCTPaHCTBRA
NOPOA UCMONb3YIOTCA Pa3nuyHble NPAMbIE U KOCBEHHbIe MeToabl. Cpeaw nep-
BbIX CneflyeT Ha3BaTb METOAbI U3yyeHWA NycToT B Wnwudax, WIroToBREHHbIX
13 NOpoA, NPEABaPUTENbHO HAChILWEHHbLIX OKPALLIEHHbIMA CMONAMU UNU NaKOM,
C nocneayrowen CTaTUCTUYecKoi o6paboTKOW NONyyYeHHBLIX pe3ynbTaTtos, NoO
meToauKam, npeanoxerdHvim MN.N. Asaycunbiv, M.A. LiseTkoBoit, A.®. Boro-
monoeoi, H.A. Opnoeoit n ap. B.A. KyabMuHbiM pazpaboTaH BapvaHT MeTona
M3y4YeHUA CTPYKTypbl NYCTOTHOro NPOCTpaHCTBa B8 npuwnvdoBKax nopoa,
NPONWTAHHBIX METUAIMETAKPUNATOM, € NPUMEHEHWEM pacTPOBOW  3NeKT-
poHHOW MUKpocKonun. Cpean KOCBEHHbIX LUMPOKO W3BECTHbI MeTOAbI: Nony-
NPOHULAEMOIN MeMBPaHbl, PTYTHOW NOPOMETPUWN, KanUNNAPHOW NPONUTKW,
ueHTpUdy rpoBaHNA, CMECUMOrO BLITECHEHWA, ONPEAEeneHnA DasMepoB nop
nNyTeM NPORYBaHWA BO3QYyXa W UCNONb30BaHUA W30Tepm aacopbumu. Mepeunc-
NEHHbIE METOAb! W3YYEHWA CTPYKTYPbl NYCTOTHOrO NPOCTPAHCTBA He paBHO-
3HaYHblI NO NONy4aeMoil MHOPMaUUKM N He BCerja oTpaXkalT Bce MHoroo6pa-
3ne NycToT, KoTopoe HabntopnaeTca 8 nopofax. MpumeHaembie B nabopatopHoi
NPaKTUKe MeTofb! N30T YA0BNETBOPUTENbLHbIE PE3YNbTaThl NPY UCCREA0BAHUN
nyctoT paimepom meHee 0,1 mm. BmecTe c TeM u3BecTHO, YTO B nopoaax,
0co6eHHO KapBoHaTHbIX, OCTATOYHO 4acTO U B BONbLUOM KONWMYECTBE BCTPEYa-
OTCA KPYNHbIE NOpbl, KaBepHbl W TpewmrHbl. C ensio NoBbiweHUA nHbopma-
TUBHOCTK U nonyyeHWA 6onee 06LEKTUBHBIX A3HHbIX B NPaKTUKY WCCNeaoBa-
HWA BHEAPAIOTCA MOKa MAnoucnonblyembie MeTOAbl HEepa3pyLaouero KOoHT-
PONA -cpef, Takue, ‘KaK YNbTPA3ByKOBONW, KanwAnAPHOW NpPoRWTKW, peHTre-
HOBCKUA U ap.

MeTonb! ynsTpasByKOBOI U NIOMWHECLEHTHOU nedeKTOCKONWA ANA W3yye-
HWA CROXXHOMO NYCTOTHOro NpoCTPaHCTBA GbiNK NpefnoXeHsl U BNEPBLie NpK-
MeHeHbl AnA Kap6olaTHbix nopoa K.W. BarpuHueson [3]. 3tn metoast pas-
paboTaHbl ANA U3YYEHWA TPEWMHHOMO NPOCTPAaHCTBA KapboHaTHbIX Nopoa No
o6pa3uam Kybuyeckon hopmbi, KOTOpbleé OYeHb YacTo TPYAHO W3roTOBUTL
M3 TPeWWHOBATOro KepHa. MameHeHWe B KOHCTPYyKuwu Liyna — NpUMeHeHwe
Wronb4YaThiX AATYNKOB, npeanoxedHbiXx N.A. Kapnosuuem, no3BoRAET UCKAto-
YWTb 3TOT HEAOCTAaTOK METOAA YNbTPa3sByKOBOro NPoO3By4YUBaHWA, 3 B KOMMN-
nekce ¢ manorabaputHeiM nedekTeckonom Tuna 'BetoH” npoBoanTs wnccne-
ROBaHWE KepHa He TONBKO B nabopatopHbIX YCNOBUAX, HO U NPAMO Ha CKBa-
KUHe, He noasepraA ero AONOAHWUTENbHbLIM MEXAaHWUYECKUM BO3AEWUCTBUAM.
MeToanka ynbtpassyKkoBoi fehekTOCKONUM BbiNa yCnewHo NPUMEHEHa HaMK
NPU U3yyeHn 0BNOMOYHbLIX, FMMHACTBIX U BYNKAHOreHHO-0CAN04HbIX 06pa3o-
BaHU. DKCNepUMEHThI NPOBOAWMANCL Ha ynbTpassykosom aedheKTockone
"BeToH-8YP” (pabouan uacTota koneBanuir 60 klMy) no asyxwynoBon cuc-
TEME C UCNOMb3OBaHNEM Uronb4aThlX AaTYMKOB. MayueHne nycToTHOro npoct-
PaHCTBa NOPOA C NOMOLL b0 YNbTPa3BYKOBOMO NPO3BYyynBaHWA 06pa3y 0B OCHO-
BLIBAETCA Ha 3HaHWUM 3aKOHOMEDHOCTE!N PacnpOCTpaHeHNA yNpyrux Kone6aHuit
B PasnuuHbIX cpenax.

YnbTpazsyKoBOe Npo3ByymBaHne o6pasyoB NPon3BoanTCA B TPeX B3aum-
HONEPNeHANKYNAPHbIX HanpasneHnax: | — nepneHanKynapHoe K HannacTosa-
Hwo nopoa, |l n Il — napannenbHbie eMy. Mpo3syunsanmne o6pasyos nposo-
avtcA asaxab: 1) Bo3AyWHO-cyxux 06pa3uoB nocne 3KCTparMpoBaHwA ot YB
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n 2) no Tem ke ToyKaM, Nocse HacblleHna obpasuos dnonaom (Boson wnm
KepocuHoM) . UronbuyaTble faTyMky NO3BONARIOT NPOBOAUTL OnpeAeneHne CKo-
POCTU NPOXOXKAEHWA yNbTPassyKosbiX BonH (Y3B) no otaenbHbIM TOyKam,
pacnonaratowmumca Ha o6pa3uax yepes onpeneneHHoe paccToAHue. 3HaHWe 0Co-
6eHHoCcTel pacnpocTpaHeHWA Y 3B B pasnnuHbiX HanpasBneHWAX nossonaer
BbIABUTL B 06pa3iiax yyaCTKU NpenMyLLIeCTBEHHOro pa3BuTua  TOro WA UHO-
ro TunNa NycToT, OUEHWTb OPUEHTUPOBKY TPELUWH U BbIAENNUTL B pdspe3ax CKBa-
YUH MHTepBanbl PasBUTUA NOPOA-KONNEKTOPOB onpeAeneHHbIX TMNOB U Nopoa-
akpaHoB. [po3ByunBarve 06pasuoB BO3AYWHO-CYXUX W HacbIWeHHbIX dnon-
AOM NO3BONAET OUEHWTL PONb NYCTOT KOHKPETHOro Tuna 8 (opMupoBaHun
eMKOCTHbIX ¥ OUALTPALNOHHBIX CBOUCTB NOPOA.

AHanu3 ckopocTu npoxoxaerua Y 3B yepes paznuuHble NOpoAbl NOKasan,
YTO onpepenAwWUM (aKTOPOM W3MeHeHWA ee ABMAETCA MNYCTOTHOE NpOCT-
paHcTBO.

N3BecTHO, 4TO CKOPOCTL pacnpocTpaHeHna Y 3B B xuakunx pmonaax 6one-
we,  yeM B8 rasax. B cBasn ¢ 3TMM ckopocTu NPoAonbHLIX BonH B 06pasuax
nopoa, NyCcToTbl KOTOPLIX 3aNOfHEeHb! XWAKOCTAMMW, BCErAa Bbllle, 4eM B Tex
e, HO BO3AYWHO-CyXuX. 3T0 BUAHO W3 COOTHOLUleHNA ckopocTw Y3B B BO3-
AYUIHO-Cy Xux o6pasiax v ee NOBbLIWEHMA 3a CYET 3aNONHEHMA NycToT dnon-
nom (7abn. 3) . Ckopoctn Y3B B pasnnyHbix HanpaBneHWAX ORHOrO K TOTO Xe
ob6pasua, B 3aBMCUMOCTM OT KONMYECTBa, TUNa K CTPYKTYpbl NYCTOT, MOryT
oTnuyatecAa B 1,5—2 paza n paxe Gonee. B uenom cKopocTb ynpyrnx BOAH
B BO3AYLUHO-CYXUX 06pasi{ax Tem Bbille, 4eM MeHblle B HUX NyCTOT, W, CNeao-
BaTeNbHO, TeM MeHblle NOBLIWLAKTCA ckopocTh Y3B nocne Mx HacbilleHnA
dbnonaom. 3Ta 3aKOHOMEPHOCTb NPUCYLa 06NOMOUYHbBIM, KapBOHATHLIM, CyNb-
baTHLIM N ByNKaHoreHHo-ocafiodHoiM nopopnam. Ha puc. 8 n 9 nokasaHo
W3MeHeHWe cKopocTu npoxoxaerus Y 3B B nasectHAake (kl':_’l =14,6 %) w nec-
YaHuKe (k: =11,7 %), cNnoWHOCTL KOTOPOro HapyleHa TpeMA cybaepTnKane-
HbIMM TpellinHaMKW, YaCTUYHO 3aNONHEHHbLIMW KanbiinToM. PeaynbTathl npos-
ByynBaHna o6pasi o8 npuseneHs! B Tabn. 3.

Tabnunua 3

Peaynbratsl ynbTPa3syKosoro ToNeNHOro NPo3ByvnsaHua
KaBepHOBO-NOPOBOro U3IBECTHAKA U TPeUWlMHOBATOr 0 NECNaHNKa

—— e e ——— . v - e . = — —— - =

CxopocTe Y3B B o6pasue, m/c OTHocuTenbHoE
Hanpaenexue Homep - npeebliiesue
NPO3B yUNBaxHnA ToukH BO3AYLWHO-Cy- HacbIUeHHOM CKOpPOCTH
xom v KepocuHom v Av
— -100, %
vC

H3eecTHak, nnowads MaHawon, cke. 23, uMTepean 2nybum 3759—3762 m

| 0 3200 3410 6.4
1 3720 3480 6,6
2 3150 3440 9,3
3 3160 3410 8.1
4 3230 3430 6.1
5 3250 3440 5,7




MpononkexHune 1a6n. 3

Cropocts Y3B B o6pasue, m/c OTHocuTenbHOe
Hanpaenenue Homep - — -1 nApeBblweRve
APO3BYyYNBaHUA TOoYKN BO3AYyLWHO-Cy- HAChILWEHHOM CKOpPOCTYU
xom v ° xepocutiom vK Av
—- - 100, %
v
6 3300 3460 49
7 3220 3380 4,8
8 3200 3390 6.0
9 3200 3400 6,5
10 3210 3440 6.9
1 3240 3460 7,0
12 3290 3510 6.6
I 1 3180 3300 3,6
2 3200 3340 4,6
3 3220 3420 6,1
4 3250 3400 46
5 3280 3400 37
6 3320 3480 4,8
7 3350 3430 2.3
8 3330 3390 1.9
9 3330 3400 2.3
10 3340 3450 33
1 3370 3470 2,9
m 1 3210 3340 4,1
2 3190 3310 4,1
3 3210 3340 4,0
4 3210 3350 45
5 3230 3410 5,5
6 3290 3410 37
7 3350 3420 2,3
8 3340 3450 33
9 3300 3440 42
10 3310 3400 2.8
1 3340 3430 2.8
1 PaananbHoe
2 3200 3340 4,6
23 3190 3380 6.0
2 3200 3340 a1
24 3190 3310 a,1
25 3220 3330 3.2
28 3210 3320 37
10! 3340 3450 3.3
10? 3400 3490 2,4
10° 3350 3470 38
10t 3310 3400 2.8
10° 3340 3430 2.8
10% 3330 3410 2,4
Mecvanuk, nnowads fMod2oprerckan, cxa. 1, unrepean anybun 1301—-1316 M
I 0 « 2510 3020 21,1
1 2470 2950 19,6
2 2510 2990 19.3
3 2460 | 3010 | 222
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NMpogonxennetabn.3

Cxopocte Y3B B 06pasue, m/c OTHOoCH TeNbHOE
Hanpasnenue Howmep S — ———-——=—1 npessliweHue
NPO3BYyYMBaHUA TO4KM Bo3ﬂquH%-cy- HaCblu.leHHOMK CKOpOCTH
XOM Vv KEepOCHHOM Vv __Ac_v . 100, %
v

4 2400 2900 20,7
5 2130 2550 ’ 19,9
6 2390 2890 20,8
7 2420 2990 23,5
8 2490 3000 20,4
9 2420 2920 20,8
10 2330 2820 21,2
11 2230 2590 16,2
i 1 2480 2770 12,6
2 2440 2750 13.9
3 2320 2700 17.1
4 2560 2870 12,8
5 2720 3060 13,3
i 1 2700 2810 5,2
2 2680 2810 5,8
3 2660 2780 5,3
4 2760 2810 2,7

5 2800 2800 0

PagwuaneHoe

3! 2320 2500 7.5
3! 2250 2600 15,6
3: 2490 2670 7.0
3 2660 2920 9,4
3° 2690 2860 6,2
3¢ 2670 2810 5,2

YcpeaHeuusle ckopoctu Y3B, M/c, Ana uwasecTHAKa w3 XaHakonscKoi
CKB. 23 B BO3AYyLHO-CYXOM COCTOAHMIK NO HaNPaBneHWAM NPO3BYYUBAHUA COC-
rasnatoT: 1-3220, 11-3290, 111-3270, a B cnyuae HacsiuleHuA 06pasua Kepo-
cuHom — cooteercTeeHHo 3430, 3410, 3390. CpeaHvie 0OTHOCUTENbHBLIE NPEBbi-
weHuAa ckopoctu Y 3B cneayrouwme: 1-6,5, 11-3,7, 111-3,8 %. MNpw paananstom
npospyutsaHuu (cm. puc. 8) cpeaHue OTHOCMTENbHLIE MPEBLIWEHUA Yepes
T.2- 43, uepes 1. 10-2,9. k, =0,99, k, =0,93.

B Bo3aywHo-cyxom necuaHuke w3 [loaropHeHckoil cke. 1 cpeaHue ckopoc-
™ Y 3B, M/c, no HanpaBneHuaM npo3syuvBaHna coctasnator: 1—-2400, 11-2500,
111—-2730, nocne HaceiueHua 06pasua Kepocurom: 1—-2890, 112830, 111-2800.
Mpwn papmansHoM NPO3ByuyuBaHUM cyxoro obpasua uepes 7. 3 (cm. puc. 9)
ckopocTs Y3B, m/c, 2510, npwn HacsiweHnun kepocuHom 2720. OTHOCUTEABHbIE
npessiWweHWA ckopoc™ Y3B, %, no Hanpasnenuam: 1-20,5, 11-13,9, 111-3,8,
a npv paaviansHOM HanpasneHvu vepes 7. 3—8,5..

PaBHOMEpPHO NOPMCTbIE PA3HOCTV MOPOA XAPaKTEPM3YyIOTCA, KaK Npasvno,
paBHOMEPHLIM pacnpeaeneHueM ckopocty Y 3B, 410 MOXKHO BUAETb HA NpumMe-
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Puc. 8. PeaynbtaThl ynbTpa3syKoBor0 NPO3BY4YUBAHMA n3BeCTHAKaA 6uomopdHoro, xasep-
woeo-noposoro (Mawaxkon, cke. 23, untepean rnybun 3759—3762 m, o6bem 06paszua
310 cm’, kg =14,6 %, k,=0,99, ko= 0,93)

a — CKOPOCTHaA xapaxkTepucTuka 06paaua: 7 — koHTyp obpasua; 2 — NUHUA BenuuuH
ckopocTv Y3B BoasywHo-cyxora o6pasua, m/c; 3 — naonuHuu ckopoctu Y3B no Hanpas-
nenvio |; 4 — AMHUA OTHOCUTEeNbHLIX NpesbileHUid ckopocTu Y3B 3a cueT HacbiweHUA
NycTOoT KepocuHoMm, %: 5 — U3ONUHUM OTHOCUTERbHbIX NpesbiweHuid ckopoctu Y3B no
HanpaBneHuto |; 6 — KOHTyPbI TPewuH; 6 — puarpamMme! ynbTPa3syKOBOro PaananbHoOro
npo3By4uBaHua o6pasuos B Touxax 2, 10 u 3; pacnpegenenne cpeaHUX BENNYUH CKOPOCTH
Y3B no nanpasneHuam npossyunsanua (/, // v /1) : € — B BosnywHo-cyxux (v€), 2 — Ha-
chilgeHHbIX KepocuHom (vX) obpasuax; @ — pacnpegeneHve cpPeaHUX BEMUYUH OTHOCH-
TenbHbIX RNpeBbiweHui ckopoctv Y3B (AvAC) no Hanpasnenuam npoasyuusaHua, %

pe n3BecTHAKA (cM. puc. 8, a) . B atom obpasue Npy ero NPo3By4YMBaHUM No oT-
ReMbHLIM TOYKAM B TpeX B3aMMHO NeprneHAMKYNAPHbLIX HANPABReHUAX BENNYU-
Hbl cKopocTH Y3B v3MeHATCA B HEe3HAYMTENLHLIX Npefenax: No Hanpasne-
Huio | — o1 3150 o 3300 m/c, Il — o1 3180 ao 3370 m/c v Il — o7 3190 po
3340 m/c. CpeaHuve BenUYUHBI CKOPOCTEN yNPyrux BOMH MO OTAENbLHLIM Han-
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Puc. 9. PeaynbTaTht ynbTPassykoBOro NPO3BYYUBAHWA NECYAHWUKA NONUMUKTOBOTO, W3-
secTkosoro, TpewmuHosatoro (MoaropHenckan cxa. 1, untepaan raybun 1301-1306 m,
o6bem 06pa3ua 240 cm®, k3 =11,7%, k, =095,k =0,75) .

YcnosHete 0603Ha4eHMA cM. puc. 8

paBneHUuAM cousmepumsi: | — 3220, Il — 3290 n HHi — 3270 m/c. OTmevaeTtcA
nvilL, 470 4acTh oBpasiia oT 7. 1 Ao 7. 7 no HanpaBneHUAM Npo3ByyuBaHua il
u Il umetot ckopoetv Ha 100 M/c Menblie, yem ot 7. 8 go 7. 11 {cm. Tabn. 3) .
370 e 0TMeqaeTcA v NPU paauansHOM NpoaByunsaHmmn obpasua (cm. puc. 8, 6),
NPOBOAMMOM Hepe3 30°. B npeaenax T. 2 CKOPoCTU NpoXoXxaeHuA Y 3B uame-
Hanucs or 3190 ao 3220 m/c, a 8 npeaenax 1. 10 — oT 3310 ao 3400 m/c.
Mocne HacbiweHUA 3Toro obpa3sua KepocuHom ckopocTn ¥ 3B yeenuuunucs
HeaHauuTenbHo. CpeaHue OTHOCUTENbHbIE NPEBLILIEHUA CKOPOCTER NO TPem
HanpaseHUAM NPO3BYYNBAHUA COOTBETCTBEHHO coctaBunu: 6,5, 3,7 u 3,8 %.
Ecnu xe Teneps 06patmMThCA K pacnpeaeneHuio NpeBbillesuid CKOPoCcTen ynpy-
rMx BOMH 33 CYET 3aNOJIHEHWA NYCTOT KUAKWUMU (hrroMAaMU, TO OTMevaeTcH,
YTO y4acTku 0b6pa3ua, XapaKTepu3OBaBLUIMECA A0 €0 HaCbILEHUR KEPOCUHOM
NOHWMKEeHHbIMU CKOopocTaMKU Y 3B, nocne HacblweHA BbIfENAIOTCA BonblyMK

28



ux BenuuMHamu. Bbiule AnAa HUX 1 NpeBbiwleHUA ckopocTeit. TaMm Xe, rae cko-
pOCTH YAPYruxX BONH B cyxoM obpa3ue 6binu 6onee BbICOKUMU, BENUYUHBI OT-
HOCUTENbHBIX NpeBblulenuit ckopocTen ¥ 3B — HauMenbume {anA y4actka 06-
pasua ot 7. 8 po 7. 11: Hanpaenenue 1l — ot 1,9 no 3,3 %, Hanpasnenue il —
ot 2,3 po 4,2 %) . Takan e 3aKOHOMEpPHOCTb HabnogaeTcA ANA HanpaBNeHUA
i n npu papnwansbHoM Npo3ByyuBaHum o6pasua.

B cnyuae ecnn Mol MUMeeM HapyLueHue CNAOUIHOCTA NOPOA, HanpuMep B nec-
yaHuke (cm. puc. 9), To xapakTep pacnpeaeneHvwAa BeNMYAH CKOpocTe# npo-
XOXAEHUA YNPYrUX BOMH NO Pa3NUyHLIM HanNpaBReHWAM NPO3BYUYMBAHUA U Be-
NVYAH UX OTHOCUTENbHBLIX NpeBblleHnii nHoit. Ha6nionaeTcA nx peaan u3mMeH-
yuBOCTb B NpeAenax obpasua. B Tex yyacrkax, rae CNNOWHOCTL NOPOALI HE Ha-
pylweHa, BeNUYMHLI ckopocTel couamepumsl. [lnAa paccmarpusaeMoro necva-
HUKa (cM. puc. 9, 8) 3TO ToYKM NPO3BYUYMBAHUA: NO HanpasneHuto | — 7. 1=-3 u
7—10, HanpaBnexue Il u Il = T.41u5 (BenAnuuHbl CkoOpoOCTEN NpUBEAEHD! B
Tabn. 3). Tam e, rae cnnowHOCTL 06pasya HapyLUeHa TpelluHaMu, CKOPOCTU
npoxoxaennA Y 3B Hmke v pasHuua coctasnaet 200—400 m/c. Nocneanee Ha-
ubonee HarnARQHO BMAHO NPWM PaANANLHOM NPo3sByYuBaHuM O6pasua (cm.
puc. 9, 6). Mocne HacbiueHuA necyanuka ¢niOMAOM U NPU NOBTOPHOM Onpe-
AeneHuu ckopocTe ¥3B no teM ke Toukam, oTMmevaetcA (kak v ANA U3BeCT-
HAKa) 6onee pe3koe yBenuueHue ckopocter Y3B B nopucTbIX yuacTkax,
0cOoBeHHO B HanNpPaBneHWAX, NEPNeHAUKYRAPHLIX NONbIM TpewuHam. Touey-
HOE MNPO3BYyYMBaHWE NO TPeM B3aUMHO NEPNEHAUK YNAPHLIM HaNpPaBReHUAM
nO3BONAET BLIABMTL YY4acTKW 06pasuoB ¢ HavbOnbLIeld NYCTOTHOCTLIO {no-
pUCTOCTBIO MAM TpelwnHoeatocTsio) . Tak AnA necyaHuka (cM. puc. 8) Ha-
WbOMbLWAR PAacKPLITOCTL TpeluH HabniofaeTcA B NPaBOM BepXHEM CerMeHTe
(HanpasneHue 1 ), a TakXe B paitoHe Todek T—3 (HanpasneHue I1).

Ananuns ak TMYeCKOro MaTepuana No3BONAET OTMETUTDL, YTO PasNMYHbIE NO-
POAbI-KONNEKTOPLI 06NanaloT HEOAMHAKOBOW WHTEHCUMBHOCTBIO W3MeEHeHWA
ckopocteld Y3B fo v nocne HacbileHUA ux hAOUMAOM, onpeaenaiollenca -
NOM UX NYCTOTHOrO NPOCTPaHCTBA U COOTHOLIEHNEM TBEPAOW U XXUAKOW has.
MuHepanbHbId COCTaB MOPOA, UX TEKCTYPHO-CTPYKTYpPHble 0cOBeHHOCTU onpe-
AENAIOT MWL BENWYMHY CKOPOCTU YNpyrux sonH. Haubonee nnoTHbIE y4acTku
nopoa No6oro MUHEPansHOro COCTaBa, NULLEHHbIE NYCTOT, Kak AO, TaK 1 noc-
né WX HacblweHuA RoUAOM MMeIOT OAWHAKOBLIE BENWuMHbI CKopocTu Y3B.

B nopuctbix n KaBepHOBO-NOPUCTBIX NOPOAAX C PaBHOMEPHLIM pacnpeae-
nexuemM NyctoT no obpasuy B 3aBUCUMOCTHA OT UX MUHEPaNbLHOro COCTaBa CKoO-
POCTbL NPOAONBLHBIX BONH, M/C, B BO3AYLWHO-CyxuX o6pasuax naMeHAeTca: ana
kap6oHaTHbIX o6pasosanmi ot 2900 ao 3600, anA necyaHUKoB NOAUMUK TOBO-
ro coctasa or 1900 ao 3000, ana Tydorfecyasukos — ot 1800 ao 2900. Mpu
3anNO0NHeHUMM NOP U KaBepH nopoAl dnoupom (kepocnHoM) ckopoctu Y3B Hec-
KONbKO BO3pacTalot. BennuuHe! nx oTHocUTenbHbIX npeBbliwerniA, %, ‘cooT-
BeTcTBeHHO Aocturatot: 10—~20, 20—25 u ao 30. OTKpLITan NOPUCTOCTL, %, 3TUX
nopoA pasHa AnA ussectHakoB 12—15, AnA necyaHvkos 12-28 u Tydonec-
4aHukoB 15—21 npu rasonponuuaemoctu ao 2 - 10712 v, Ha puc. 10 npuse-
AeHb! COOTHOWeEHUA cKopocTeld Y3B B paccmarpuBaeMbiX BO3AYLWIHO-CyXUX
NOPOAAX U OTHOCUTENbHbLIX NPEBbILWeHUt ckopocT Y3B 3a cuer 3anonHexuA
NycToT KePOCUHOM.
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Puc. 10. CoortHowenue ckopocrteir Y3B
so3nywHo-cyxux nopoa (v °) u orHocutens-
HbIX npeBbiwenwui ckopoctu Y3B (AvAC)
3a cqeT 3anonHeHWA nycvor ¢niouaom
(kepocuHom) :
UssectHAku: T — Xanawon, ckB. 34, un-
Tepean rny6ux 3890—3898 m, k= 0,4 %,
2 — Xanaxon, ckB. 23, uHTepBan rnybuH
3759-3762 M, k9= 14,6 %; necusHuku:
3 — bnusneuoBckana cke. 621, uHTepBan
rny6un 3980—3991 wm, kg= 1,7 %, 4 — be-
netis Turp, cke. 5, o6p. BT-5-5-8-S, k9=
= 27,3 %; vydonecuaHukmn: 5 — Cpegme-
sunolickan cke. 13, untepean rny6un 2530—
2547 m, k3= 4,4 %, 6 —Cpearesunioiickan
ckB. 14, unutepBan ray6un 2750—2760 wm,
k3=20,1%

He3aHaunTensHoe yBenuueHWe CKoO-
POCTU NMPOAONLHLIX BOMH Yy BbICOKOEM-
KAX  pPaBHOMEPHO-MOPUCTLIX  NOpoAa
PasAMYHOro MWHEepansHoro cocrtaea W
HacbilleHHbIX dnionaom obbACHAETCA
NpoxXoXxaeHneM ynpyrunx BoNnH He TONb-
Ko no ux TBepaoi chase, ckenety, HO
W Mo 3anonHWTENi0 MycToT, B AaHHOM
cnyyYae no KepocuHy. Takum obpazom,
ynpyrue csoictea ¢nionaos, 3sanon-
HAOWMX NYCTOTbI BbICOKOEMKUX OCa-
DOUYHBIX WU BYNKaHOTEHHO-0CAAOYHbIX
nopoa, ' He3HaunTeNnsLHo NOBLIWAT UX
CKOPOCTHbIE XapaK TepUCTUKNA.

WUHaa uHTeHCMBHOCTL W3MeEHeHunA
CKOPOCTEA pacnpocTPaHeHUa ynpyrux
BONH nocne HacbiweHnA oO6pasuoe
dnionaom Habnogaerca y nopoa-Kon-
NeKTOPOB C TpeuiMHHLIM TUMNOM nyc-
TOTHOrO npocTpaHcTBa. [nAa cyxux
nopoA-KoNneKTopoB 3Toro Tuna oTme-

4aeTCA 3HAYMTENbHOE U3MeHeHWe Benu4nMH ckopoctv ¥ 3B no BzaumHo nepneH-
AVKYNRAPHbLIM HanpasneHuam npossyuusaHua (I u 11, 1 u I, 11w lll) Bcneact-
BUE HanWunA TpeuinH PasnuiHoOW pacKpbIiTocT WU opueHTUposBku. CkopocTu
ynpyrux BonH, M/c, B aHanu3uMpoBaHHbIx o6pasuax uaMeHANUCL: anA kap6o-
HaTHbIX nopoa — ot 2300 ao 5000, ana necuanuxkoe — ot 1000 ao 4500 u ganA
Tyconecuannkos — ot 2000 a0 3700 (cm. puc. 10) .

MNocne HacbilweHWA TPeWHOBAaTbIX NOPOA-KONNEKTOPOB (hnionaoM Bennyu-
Hbl CKOPOCTeit pacnpocTpaHeHnA ynpyrux BONH B AByX B3aUMHO nepneH-
AWKYAAPHBLIX HanpaBReHWAX CTaHOBATCA OAMHAaKOBbLIMU 33 CYeT pe3Koro
COKpalleHA BpemMeHu npobera BoAH Mo HanpaBneHWAM, OPUEHTUPOBAHHbIM
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nonepex TpewmH. BenmuMHb! OTHOCUTENBHLIX NPEBbILLEHNIA CKopocTeit Y3B, %,
33 CYeT 3aNoNHEeHNA TpeLiuH (ONIOMAOM AOCTUTAIOT: ANA TPELIUHOBATLIX U3BECT-
nakoe 100—120, ana necuannkos 100—150 n anA tydonecuyaHnkoe 70-80.
Ctonb BbICOKOE yBenunueHWe CKOPOCTH MO OTHOWEHUIO K CKOPOCTU CyXuX o6-
pa3uos oByCnoBneHo Hanuuvem B nNopoge nubo Gonbuioro uucna onpenenex-
HeIM 06PasOM OPWEHTUPOBaHHBLIX MOMNbIX TPEWWH C He3HAYNTeNbHON PacKpbi-
Tocteio {10—20 MM}, nMbo peakuX TpewmnH, HO € Gonbu.:ou PacKpbiTOCTLIO
(ao 500 mkm) .

YBenuuenue CKOpPOCTH NPOAONLHBLIX BOMH NPY HacbieHUt nopoa ¢ nonaa-
MW NO3BONAET OUEHUTL BAMAHWE CTPYKTYPbl U TUMa NyCTOTHOMO NPOCTPAHCTBA
Ha UX ynpyrue cBoicrtea. B nopoaax-kKonnekTopax € NOPoBbiM TNOM NyCTOT-
HOro NpoCTpaHcTBa ckopocTs Y3B no Bcem HanpaBneHMam Bo3pactaeT paBHO-
MepHO U B HebBonbwmx npeaenax. MNpu 3tom coxpaHAeTcA obpaTHaA 3aBUCH-
MOCTb CKOPOCTU OT BernuumMHbl UX NOPUCTOCTU — YeM BbiLLie MOPUCTOCTL NOPOA,
TeM MeHbLue BeNnninuHa ux CKOpocTyu. B KonnekTopax € TPewnHHLIM TUNoOM nyc-
TOTHOrO MPOCTPAHCTBA M3MEHEHMA OTHOCWTENbHLIX MPEBbILEHUA CKOPOCTH
3HauMTenbHbl N B 3aBMCUMOCTU OT NX EMKOCTH 1 UHT@HCUBHOCTM Pa3BUTUA A0C-
Turalotr 100 % 1 Gonee. [inA NOPOA Pa3NNYHOro MUHEPaNbHOIo COCTaBa COXPa-
HAETCA O06LLaA HanNpPaBneHHOCTb W3MEHeHWA CKOPOCTHLIX XapaKTepUCTUK —
NopoAbl C NOPOBbLIM TUMOM NMyCTOTHOrO MPOCTPaHCTBA UMelT Bonee HU3KMe
UX 3HaYeHWA, YeM C TpeliMHHbiM. Takum o6paszom, 0COOEHHOCTU CTPYKTypbI
U TUM NYCTOTHOFO MPOCTPaHCTBa, BbipaXkawowMeca B NpUCyTCTBUM B NOPORAX
nop, KaBepH, TPEWMWH WK Ke TexX U APYrMX BMECTe, OTPAKAeTCA Ha WHTEeH-
CUBHOCTHA. U3MeHeHWA ckopocTeld ¥ 3B B.cyxux U HacbiweHHbIX dnionaom ob-
pa3uax, HO Mpu 3TOM XapakTep U3MEeHeHWA CKOPOCTelA ynpyrux BONH B oca-
ROYHbIX 06Pa30BaHNAX Pa3nNYHOro MUHEPanbHOro COCTAaBa NOCTOAHEH U OAHO-
3Ha4eH — 3anonHeHue NyctoT (HNIOMAOM NPUBOANT K 3aKOHOMEPHOMY yBenu-
YEHMIO CKOPOCTH PacnpoCTPaHeHA NPOAONLHLIX BONH. Mpy npoBeaeHnn mneene-
R0BaHUA C HacbiuleHMeM NOPOA XUAKUMU thnioraaMK HeoBXOAUMO yunTbIBaTL
To 0BCTOATENLCTBO, YTO COCTaB HacbilLaloWwlelt XMAKOCT OKa3biBaeT cyllecT-
BEHHOE BNIMAHUE HA BeNWYWMHY CKOPOCTM ynpyrmx BOMH. Pa3Huua ckopoc-
Teh Y3B B. BOOO- ¥ KEPOCMHOHACHILLLEHHbIX NOPOAAX MOXKeT AOCTUraThb
1000 m/c.

OcapoyHble NOPOAbI, NULLIEHHbIE NYCTOT, MOHONMMTHLIE U COAepXawue no-
Pbl, KaBepHbl U TpelunHbl, XapaKTepu3ylTCA Pa3NNYHbLIMA YNPYruMin CBONCT-
Bamu. Ha ocHOBaHUW 3HaHWIA 3aKOHOMEepPHOCTel pacnpocTpaHexna ¥ 3B B nopo-
AaxX UX MOXHO NOAPA3AENUTb Ha KONNEKTOPbLI C Pa3NM4HbIM TUMOM MyCTOTHOIO
NpoCTPaHCTBa U 9KpaHbl.-Briepsble NoApasaeneHne NOPOA C PasAUUYHBLIMWA TUNa-
MW NYCTOTHOIO NPOCTPAaHCTBA NO OCOBGEHHOCTAM PacnpoCTPaHeHUA B Hux Y3B
6bino npoBeAeHo AnA KapBoHaTHbIX 06pasosannin K.U. Barpunueson. AHanus
3aKOHOMEPHOCTeid PacnpocTPaHeHUa ynpyrux BonH B o6noMouHblX (necuaHo-
aneBpuTOBLIX) W BYNKaHOMeHHO-0CAAOUHBLIX (TydonecyaHnkax u TyduTax)
nopoaax noAconesoro komnnekca Mpukacnuickoit n NeHo-Bunioiickoi Bna-
AVH NO3BONAET OTMETUTL, YTO B UE/IOM BLIABMEHHbIE 3aKOHOMEPHOCTH ANA
KapObOHATHBLIX MOPOA COXPaHARIOTCA 1 ANA 0BNOMOYHLIX 06pasoBaHuit. BTopuy-
Hbie MPOLLECChI: ynnoTHeHWe, MMHepanoobpaszoBaHue Npeo6pasyioT B HAX nep-
BUYHOE MeX3epHOBOE MOpPOBOE MPOCTPaHCTBO, yMeHbllaa ero, U3MEHAIOT
ynpyro-aedopMaumoHHble CBOMCTBA MOPOA, 4TO, B CBOIO Oyepeab, NPUBOAWT
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Puc. 11. 3aeucUMOCTb CKOPOCTM pacnpocTpaHeHuns Y3B or koddduuuenta oTkpbitoi
nopucrocTu k9

Mopoasi-KonnexkTopet: 1 — TPEWMUHHOro TMNa, 2 — cMmewaHHoro Tuna, 3 — NopoBsoro -
na; 4 — HeKONNEKTOP.LI

K BO3HUKHOBEHUWIO B HUX NOA AeCTBUEM Te KTOHUYECKMUX HAaNPAXKEHUA TPeuinH-
HOT O NPOCTPAHCTBA.

B 3aBUCMMOCT# OT MPOLEHTHOrO COOTHOLWEHNA MeXay NOPaMMu 1 TPeuwinHa-
MU cpea¥ 0BnoMOUHbIX NMOPOA BbIAGNAIOTCA YeTbipe Pa3HOBUAHOCTU, NOAFPYN-
nst {puc. 11).

Nepsan noarpynna nopoA C NOPOBbLIM TWUMOM NYCTOTHOrO MPOCTPAHCTBA
XapaKTepusyeT¢A oBPaTHOM NHEIHON 3aBUCUMOCTBIO MEXAY CKOPOCTLIO YNPY-
rMX BONH 1 NOPUCTOCTLIO. BennynHa oTKpsITOR NOPHETOCTU 3TUX KONREKTOPOB
COCTaBnRAeT He MeHee 5—6 %, a CKOPOCTU PacnpPOCTPAHEHNA NPOAONLHBLIX BOMH
KaK B NepneHAMKYNAPHOM K HannacToBaHWIO, Tak U NapannenbHOM emMy Han-
PaBneHUAX COM3MEPHUMBI U UaMeRAoTeA oT 3500 M/C ANA HUIKONDPUCTLIX 06-
pasosauit a0 1000 m/c AnA BbicoKoNOPUCTLIX. Cneayét oTMETUTSL, 410 Kon-
NneKTopsl NOPOBOro TUNa Aaxe Npuw oAMHAKOBOM MrHepansHOM cocTase obna-
30T HEeKOTOPOM U3IMeHYMBOCTLIO BelMuuH ckopoctu Y 3B, cocraenslouiei
100—400 Mm/c, 4TO CBA33HO C HEOAHOPOAHOCTLIO CTPYKTYDb! NOPOBOIO MPOCT-
paHcTBa B Uccneayemsix o6pasnax.

Bropaa noarpynna nopoa c TpewmHHbLIM TUNOM NYCTOTHOO NPOCTPAHCTBA
obnaaaer HW3KOW NOPUCTOCTLIO, He npesbilwaloiien 2—3 %. Ckopoctv Y3B
B HUX Mo ABYM B3aUMHONEPneHAUKynApHbiM Hanpasnenuam (I v Il) nnubo co-
U3MepuMbl -~ B cnyyae passvMTUMA B NOPOAAX TpewnH Pa3NnMyHON OpUeHTUPOB-
KU, NMM60 Pe3KOo Pa3nnyHbl — NPU HANUYUUA TPELWUH KaKon-Nnu6o onpeaeneHHok
OpPUEHTUPOBKMU, FOPU3OHTANLHON MNWU BépTUKansHoMU. B noaconessix o6nomou-
HbiX nopogax Mpukacnuitickoi BNaanHbl, HANPUMED, Yalie BCTPEYaloTCA TPELIU-
Hbl, OPYEHTUPOBaHHbIe MapannesibHO Hacnoenutd. BenuumHa CKOPOCTU y Tpe-
WMHHBIX OBNOMOUHBIX NOPOA-KONNEKTOPOS BapLMpyeT B WMPOKUX npeaenax,
ot 1000 ao 4000 m/c aaxe B npeaenax oaHoro o6pasia. HanmeHbiime 3Have-
HUA ckopocTu Y3B npucyuin nopofam ¢ HaMBONBLIUM YACAOM MNU K& ¢ Hait-
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Gonblwen pPackpbITOCTbIO TpewnH. JAna kapBoHaTHbIX MOPOA-KONNEeKTOpPoB
TpewiniHoro tina K.U. BarpuHueBoit oTmMeuaetcA obpaTtHaa NUHEAHAA 3aBu-
CHMOCTb MeXAY CKOPOCTbI pacnpocTpaHeHua Y3B u koadhduumeHTom Tpeum-
HOBAaTOCTH, 'NpPeAcTaBnaoWwMmM coboi npovsseseHWE NOBEPXHOCTHOW MNoOT-
HOCTW TPEeLLUH Ha BENWUUUHY UX PacKpPbITOCTH,

TpetbA NOArpynna nopoA C TPeWUHHO-MOPOBLIM WU MOPOBO-TPeUIMHHbIM
TMNaMN MYCTOTHOIO MPOCTPAHCTBA XapaKTEePU3YETCA HEOAHO3HAYHbIM BAUA-
AWeM Ha CKOPOCTb YNpyrux BONH TIOP U UHTEHCUBHOCTN PA3BUTMA TPELLUH.
Ana Hux He HabniogaeTcA KakoW-nM60 CBA3U MEXAY MOPUCTOCTLIO U CKO-
poctsio Y3B. Mo ceovm ynpyruM CBOMCTBaM OHW B 3aBUCMMOCTY OT npeobna-
AaHUA TOTO WUAK XKe UHOTOo TUMna nycToT 6nvKe N K NOPUCTbIM, AKX K Tpe-
WHHHBIM Pa3HOCTAM MOPOA-KONNEKTOPOB. BennuMHa OTKPLITOW MOPUCTOCTM
atux nopoa konebnetca o1 3 oo 6—7 %, cooTBETCTBEHHO M3MEHAETCA K CKO-
bocTtb npoaonbHbiX BonH — oT 3500 ao 1500 m/c.

YereepTan noarpynna o6NOMOYHBIX NOPOA OTAMYAETCA HUUTOXKHON NOPUC-
tocteio (A0 3 %), OCHOBOW KOTOPON ABNAIOTCA Menbuaiitune nopbt (meHee
0,06 MxM) NpK NONHOM OTCYTCTBUM MONbix TpeuinH. NMoAoBHbIe NOPOAbI 06-
NanalT Hambonbliel cKOPOCTHIO PacnpocTpaHeHna NPoaonbHbiX BonH {6onee
3500-4000 m/c) Kak B nepneHAUKYNAPHOM, TaK 1M NapannenbHom K Hannac-
TOBaHUIO Hanpasnenuax. KoneGaHue BennuuHbl HUXKHErO npesena CKOPOCTU
Y3B anAa 310it rpynnbi NOpoa 06BLACHAETCA Pa3nNniHbIM MUHEpanbHbiM COCTa-
BOM LleMeHTipYyioutero marepuana. Cxopoctb Gonee 4000 m/c cooTBeTCTBYET
fiectaHO-anespMTOBbLIM NOPOAAM C Kap6oHaTHBIM, KPEMHUCTbIM, peXe rUHUC-
TO-KapBOHAaTHLIM U FNMHUCTO-KPEMHUCTBLIM LeMéHTOM 6asanbHoro Tvna, Gonee
HW3KaA — ANA MOPOA C FAMHWUCTBIM, KapBOHAaTHO-FAMHUCTBIM U KPEMHUCTO-
ravHucTbiM uemeHtoM. KomnnekcHoe uayuyeHue neTpodu3nyecknx CBONCTB
3T1X 06pPa3OBaHVA MO3BONAET OTHECTU MX K NMOPOAAM-IKPaHaM HU3KOro Ka-
YyecTBa.

YnbTpaseyKoBoe nNpoO3By4YMBaHUE TAWHUCTBIX NOPOA M ocobeHHo pac-
NPoOCTPaHeHHbIX B roaconeBoM Kominnekce lpukacnuidickon BnaanHbl, NO3Bo-
NAET BbIAGNUTL Cpefii HUX HeCKONbKO pasHoBuAHoCTel. MNepBbie na HKUX, aprun-
NNTBY U3BECTKOBWUCTLIC, XAOPUT-FUAPOCITIIOAUCTONO ‘cocTaBa ¢ TPELUHHbIM
TANOM MYCTOTHOrO npocTpaHcTea. CkopocTu pacnpocTpaHedna ¥Y3B 8 napan-
NEeNbHOM HaCROeHMI0 U NePneHAUMKYNAPHOM K HeMY HanpaBneHUnAX M3MEHALOT-
cA B wupokux npeaenax — ot 3000 po 1500 m/c. Kak '8 06nom3uHbIX nopo-
A3xX B TPEUWMHOBATbIX aprunfiiMtTax CKopoCTH B HANPaBneHnu, riepneHanKynap-
HOM Hacnoenwto (/), scerpa meHblie, yem B napanesisHom (// v 111) . Pasnunya
B BennuuMHax ckopocTtén pocrturaer 700—1000 m/c. 970 cBA3aHO € UHTEHCUB-
HbIM pa3BUTUEM B HWUX TPeUlMH PasnuiHOW PacKpbITOCTU U MPOTAXEHHOCTH,
OPUEHTUPOBAHHBIX MO HanNNacToBaHWio. TpeuwiuHbl KOCbie U BepTUKanbHbie ANA
NOPOA 3TOM MOArPynnbi He XapaktepHbl. CrieyeT NOAYEPKHYTD, 4TO LUMPOKNIA
AuanasoH W3meHeHUA cKopocti Y3B Habniogaetca y aprunnutos, o6nagaioumnx
HE3HAYUTEeNbHONW OTKPbLITOW MOPUETOCTLIO, 0BbIYHO COCTABARIOLLEH AONK, peXe
eAUHWLb! NPOUEHTa.

Ko ‘BTopoi noarpynne raMHUCTBIX 06pPAa30BaHUIA OTHOCATCA APrUANWTLI
C TOHKUMU NPOCNOAMK K AUH3AMKU MecuaHo-asieBPUTOBbLIX nopoa. B NPoueHT-
HOM OTHOLIeHUU pona 06noMOYHbIX 0BpasosaHMit B obuiem obbeme obpasua,
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Kak npasuno, He npessiwaer 10—30 %. MNepecnanBaHne TpewmHOBaTbLIX aprun-
NMMTOB C MOPUCTLIMU MECYaHO-aneBPUTOBLIMU PasHOCTAMW npeaonpeAenAer
passuTHe CMewaHHOro, NOPOBO-TPELIMHHOIO NyCTOTHOrO npocTtpaHcrea. OT-
KPbITaA MNOPUCTOCTb NOAOGHLIX aprunnuToB Konebnetca ot 3 Ao 12 %, 13 Ko-
TOPOit Ha AONIO MHOFOYUCNEHHBIX TPEeWMWH MPUXOAUTCA COOTBETCTBeHHO 50—
10 %. B 3aBucumocTy OoT ynucna NPoOCNoeB M JiNH3 NEecYaHo-aneBpuToBbIX 0bpa-
30BaHMKi, NyCTOTb! U PAaCKPLITOCTA TPEWUH BENNUMHA CKOPOCTH pacnpocTpaHe-
HUA NPOAONBLHLIX BONH B HUx namenaetcr ot 1000 ao 3000 m/c. Tak xe,
Kak ¥ ANA NpeabiAywieil MOArPynnbl FNMHUCTLIX NOPOA, ckopocth Y 3B nep-
NEHANKYNAPHO HacCNOEHUI0 BCerAa HWXKe, YeM B HanpaBNeHun, OpUeHTUPOBaH-
HOM napannenbHO HAaCNOEHWUIO.

K Tpetseit noarpynne 0THOCATCA COBCTBEHHO FAWHBI, T. €. Pa3HOCTK, HaBy-
xalouive 8 soae. BennunHbr CKOPOCTM ynpyriux BOAH BO BCex HanpaBneHuWAx
Hanbonee Huskue u He npessiaioT 1500—2000 m/c. MycToThl B HUX UMEIOT
HesHauutensHsle pasmepst (40 0,01 mkm) . WUccneposanua nx ynpyro-aedop-
MaUMOHHbIX CBOWCTB COBMECTHO C onpefeneHnemM BenuuuHbt AaBneHunit npopbi-
Ba AAOT OCHOBaHWe OTHECTW TaKMe MOPOAbI K 3KPaHaM HW3KOFO u CpeaHero
KauecTBa.

Takum 06pa3oM, CKOPOCTHbIE XaPaKTePUCTUKW Pas3nuyHbIX NUTONoruyec-
KUX pasHOCTe#t MOpoA B Tpex B3aMMHOMEepPneHANKYNAPHLIX HanpaBneHnAx
CyXMX W HacbiweHHbiX hnionaom o6pasuos, X COOTHOLIEHUE MO Pa3NUYHbLIM
HanNpaBNEHWAM OTPaXKaldT HanuuMe WNM ke OTCYTCTBME B MOPOAAx MycroT,
UX TN U KONWYECTBO, a ANA TPEWWH U OPUEHTUPOBKY OTHOCUTENbHO Hacnoe-
HuAa. Hanbonbwive pasnuuva 8 ynpyro-aecdopmMaumoHHbix CBOMCTBaxX Habnwoaa-
IOTCA NpW CPaBHEHWW MOPOA-KONNEKTOPOB MOPOBOr0o M TPEWWHHOro TUMOB,
npuyem He3aBMCUMO OT UX MUHEPanbLHOro COCTaBa.

Y nbTpaseykoBoe npo3sy4nBaHve o6pasyos NopoA B Tpex B3aMHOMepneH-
ANKYNAPHbIX HanpaBneHWAX MO3BONAET OUEHUTL UX aHM3OTPOMHOCTb, MPOCT-
PaHCTBEHHYIO OPUEHTUPOBKY MMEIOWMUXCA B HAX TPEWWH, a TaKkxke faTb KOMM-
YECTBEHHYI0 OUEHKY CTeneHn HEOAHOPOAHOCTH TOFO MAM UHOFO TUMa NYCTOTHO-
o NPOCTPaHCTBA. ITO OCYWECTBNABGTCA € NOMowbio k, 1 k.

k, nopoAa npeactaBnAeT Coboii OTHOLIEHWE CPeAHelt CKOPOCTH MPOXoXKAe-
HuAa Y3B no HanpaBneuuio, nepneHANKYNAPHOMY HaCnoeHuMio, K CPeAHei CKOo-
poOCTH, onpeaeneHHoOMW  napannensHo HacnoeHuto. Ecnu TpewnHbl B 06pas-
uax OpMeHTUPOBaHLI NEPNEHANKYNAPHO OCU KepHa, ka < 1. B cnyu4ae ecn# Tpe-
WMHbE B3anmMonepecekaoutneca: nvbo Kocbie, b0 nepneHANKynApHbLIE U na-
pannensHbie ocn KepHa, k, -6yaet 6nun3ok eanHunue. B Tex ke cnydanx, koraa
TPELLUHbI OPMEHTUPOBAH bl NapannensHo ocn KepHa, k, > 1. :

BusyanbHoe naydeHune o6pa3uoB NO3BONAET NepPexoAnTs OT OPUEHTUPOBOK
TPeWwmnH OTHOCUTENLHO OCK KepHa K UX OPUEHTUPOBKAM OTHOCMTENBHO Hacnoe-
HWA NOPOA, YTO CYWECTBEHHO NPU U3ydeHun rny6oKo3aneralwmx Nopoa Cnox-
HO MOCTPOeHHbIX paitoHoB (nepeaoesbix npornbos), rae HabnioaaoTca Gonb-
uie yrnbt HAaKNOHa Cnoes.

OueHka HEOAHOPOAHOCTU pa3BUTUA B 06pasuax M paspesax CKBaXKUH pas-
NA4HLIX TUMOB MYCTOTHOTO MPOCTPaHCTBA NPOUSBOAUTCA € MOMOWbI K.
OH npeacraBnaeT cobBoil OTHOLWIEHWE HauMeHblleil CKOPOCTA NPOXOXKACHWA
Y3B, oTBevaoweit Hanbonee NOPUCTBIM M TPEWUHOBATLIM yYacTKaM o6pasua,
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K MaKCUMansHoi ckopocti Y 3B B Hem, oTpaxatoLein y4acTku Hanbonee nnot-
Hbie, C HaMeHbLIeH NMOPUCTOCTLI0 M HAPYLLEHHOCTLH. Benm“lrma,kﬂl 8 33aBUCH,
MOCTM OT CTeneHW HeOAHOPOAHOCTH pa3BuTMA B 06pasuax, TOro unu MHOro
TUNa NycTOT U3IMEHAETCA OT HYNA A0 eAnHuubl. YeM oanopoAHee NOPOAb NO
CBOWM ynpyroaetopmaunoHHbIM CBOWCTBaM, Tem &, Onuxe K epunHnue.

MpeaBap#nTens,Hoe AeTanbHOoe BU3yanbHOE U3yuyeHWe ob6pa3uoB COBMECTHO
¢ ananusom ckopocted Y3B nossonaer RaTe 06BEKTUBHYIO XapaKTEPUCTUKY
k.- Tak, ecnu senuuuna k,; HeBonbwian (0,5—0,6) , a BenunHbL CKopocTei
Y3B no aAByM B3aMMHOMEPNeHAMKYNAPHLIM HanpPaBNeHMAM PE3KO PasnuyHbl,
TO nopoAbi 06nafaldT TPewMnHHLIM TUMOM NYCTOTHOrO MPOCTPaHCTBa onpeae-
NeHHOW OPUEHTUPOBKM, EeCNK Xe CKOPOCTM npoxokReHuAa Y3B B o6pasuax
OpPWEHTMPOBaHbI B Pa3nNMyHbIX HaMpaBNeHWAX, TO OH 06najaeT CMeLllaHHbIM,
MOPOBLIM W TPEWMHHBIM WN KaBEPHOBLIM 1 TPELUWHHLIM TMNOM NyCTOT.

B Tom cnyuae ecnu k‘1 6nU30K eanHuULe, a B ABYX B3aMMHO MepneHanKy-
NnApHBLIX HanpaBneHUax ckopoétt ¥ 3B oTnnyHb U B OTAENLHLIX TOYKaxX Npos3-
BYYMBAHWA [AOCTUraloT BbLICOKWX 3Ha4eHWn, TO MNOAOGHbIE NQPOAbI TaK>Ke
TpelwinHoBaTbIe, HO TPELtMHLI B HUX B3aWMHO nepecekalouimeca. Ecnu xe cko-
pocth Y3B No cBoeit BenuuuHe HEBLICOKW U COM3MEDWMSBI. TO NOPOAbI Mo-
puctsie.

Ecnu k‘1 6n130K eanHuue, a ckopocT Y3B Bbicokue (anA KapBoHaTHbIX
1 0B10MOUHBIX MOPOA) UNKU HU3KME (ANA FMMHUCTBLIX MOPOA) BO BGCEX Hanpas-
NeHUAX MPO3BYYMBAHUA, TO 3TW OCafC4Hble 0B6Pa3OBaHUA U30TPONHLI U nNUbo
NvLLeHbl MYCTOT, NMBO OHW B HUX O4eHb ManbiX Pa3Mepos, T.e. B 0BOUX cny-
YaAx 3T 06Pa3OBaHUA OTHOCATCA K MOPOAAM-IKDaHaM.

Takum oGQasoM, aHanu3 pacnpocTtpaHennA Y3B B o6pasuax nopoa no3eo-
haet, He HapyllaA “X CNNOWHOCTWA, OUEHUTL TUM NYCTOTHOrO NPOCTPAHCTBA,
BrO HEORHOPOAHOCTL B KepHe, padpesax CKBaxwuH (puc. 12) # no nnowiaau,
8 TakKe MPOoTAXEHHOCTL ‘TpewnH. Mocnedyouiee HackiweHne a6pasyos NOMU-
HeCUeHTHbLIMWA pacTBOPaMM AaeT BO3MOXXHOCTL Onpeaenvts mopdonoruio
MyCTOT, AaTb XapaKTEpUCTUKY paCKpbLITOCTU M MPOTAMEHHOCTU TpeuinH. Uc-
nonL3oBaHMe METOAOB YNbTPasBYKOBOW M NIOMUHECUEHTHOW AecdexTockonuu
No3BoNUNO aBTOpaM Brnepeble BLIABUTL B rny'ﬁoxo:{anerarow.em noAconesom
komnnexce TlpuKacnnitckoil BMaAuHbl TPELWMUHHLIA TAN MYCTOT B MecYaHo-
ANEBPUTOBLIX 06pa3oBaHnAX. C NOMOLLIO 3TUX METOAROB B aprunnuntax 6uinu
YCTaHOBNEHb! MOPOALI-KONNEKTOPb! C TPELUMHHBIM TUMOM MYCTOTHOrO MPOCT-
paHcTBa.

Mpu n3yyeHnn CTPYKTYpbt U eMKOCTU KPYMHbLIX NYCTOT B NOPOAAX UMEIOT-
CA ONpeAeneHHbie TPYAHOCTU, CBA3AHHBLIE C TEXHUYECKUMU BO3IMOXKHOCTAMM
METOA0B ¥ UX pa3speLualoulen crocobHOCTLIO. [inA NPEOAONEHNA 3TUX TPYAHOC-
Teit BOKOBYI0 MOBEPXHOCTb 06Pa3yuDB 3aKNEenBaldT TOHKOW KNEeUKOW NNeHKoM
ANA U30NALUA KPYNHLIX NYCTOT, 3aMONHAIOT MyCTOThl, BLIXOAAWME Ha Topue-
Bble CTOPOHbI KybBuka (Mnu uvnuHapa) npPoHUUaeMbIM MOPUCTBIM MaTepUa-
NoM, HacbIWaloT o6pasubl pacnnaBneHHbIM napaduHOM ¥ T. 4. OnbITsI No onpe-
AeneHni0 eMKOCTU KPYMHOKaBepHO3HbIX KapBoHaTHbix nopoa [3] nokasanu,
YTO UX eMKOCTb 06biHO NoBbitaeTca Ha 1,5—2 %, pexe Ha 3 % 3a cyeT 3akneun-
BaHWA KaBepH, BbLIXOAALLUX Ha BOKOBYIO NOBEPXHOCTb, 3 06keM KpynHbIX OAN-
HOYHbIX KaBepH pazmepom Bonee 6 Mm Mmoxet gocTurats 8 %. Heyuet kpynHo-
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ro fycTOTHOrO MPOCTPAHCTRA fpK ONpeAeneHni MOPUCTOCTU NOPOA, OCOBEHHO
nycToT pa3mepoM Gonee 1 MM, BeleT K HenpaBUAbHOMY YCTaHOBNEHUIO Ko3d-
$rumnenToB HediTe- U ra3oHacbILLEHHOCTM MOPOA-KONREKTOPOB, TaK Kak KONu-
4eCcTBO OCTAaTOYHOM BOAbI ONPEfieNAeTCA MO OTHOWEHUIO K BceMy oBbemy
nMyCcTOTHOrO npotrpanctea. O6pa3ubl ¢ KpymHBIMK NyCTOTaM#U, Kak NPasuno,
AalOT MOHMKEHHYI0 BENUUYMHY MOPUCTOCTU MU3-33 NOTEPb XUAKOCTA (NpUMennAe-
MO¥ MpK HacbILLLEHUU MOPOA) M3 KaBepH U nop GonbluUX pazmepoB.

AsTtopamu coBmectHo ¢ U.C. AmocossiM un J1.C. BopucoBoit npeanoxex
APAMOi, HEpa3pyWaloYNii  MeTOA PeHTreHOrpapuyeckoro UCCNeAOBaHUA
CTPYKTYPbI 1 EMKOCTU KpyNHOFO MyCTOTHOrO NPoCTpaHcTBa nopoa. CyliHocTs
MEeTOAa 3aKNIONAETCA B CreayioLLeMm.,

MnactuHy nopoAbl GUKCMpPOBaHHOW TONWMHBI NPOCBEYUBAIOT PEHTreHOBC
KUMWU NyYyamu, perucTpUpyA NOCReAHUE Ha PEHTreHOBCKOW NneHKe BbICOKOW
pa3pewsatolieit cnocobHoctn (tna PMM-3 u ap.) . Ha penTreHorpamMme nonsie
nycTOTbi BBLIFMAAAT TEMHbIMWU NATHAMW, a NYCTOTHLI, BLINOMHEHHbLIE TUMCOM,
aHMUAPUTOM U HEKOTOPbIMA ADPYMUMW MWHEPanaMu — cBeTnble 33 cyeT TOro,
YTO 3TW MUHEpaNnbl MOrnowalnT 6onbWylo 4acTb PEHTFEeHOBCKOrO M3Ny4eHuA,
T. 8. OHX PEHTreHOKORTPACTHbLI.

DeumdpoBka nonyueHHoH PeHTr eHOrpamms! obpa3ua nNPoM3BOAUTCA Ha
useTtoBoM JAetincpatope peHTreHorpaMM (nanpumep, YAP-1) . B aHanorosom
pexuMe paboTbl annapaTypbi C yBeflM4eHMeM N306paXeHNA PeHTreHOrpaMMbi
B 4eTbipe pa3a NPoOU3BOAMTCA pa3feneHve BLIABNEHHbLIX MYCTOT U COEAWUHAIO-
LMX UX KaHahoB MO CTeNeHN UX BHIMONHEHUA PEHTreHOKOHTPACTHLIMU MAHEPa-
NnaMu Ha nonbie, YaCTUYHO U NONHOCTLIO 3anonHeHHbie. MoacunTuisaeTcA obLuee
YUCNO MAYCTOT .4 ONpeReNiAGTCA NPOLEHTHOE COOTHOWEHWE MeXAy MOnbiMHU,
4aCTMYHO U MONHOCTHIO 3aNONHEHHbIMA. MNonbie U YaCTUYHO BLINONHEHHbIE MYyC-
TOTb! U3MEPAIOTCA. Ha ocHOBannK nNpoMepoB CTpoAT rMCTOrpaMMmy pacnpefe-
NEHNUA MORbIX MyCTOT Mo pa3Mepam (MOPOMETPUYECKYIO AUarpaMMy) u uHTer-
pansHyto (KyMyRATMBHYIO, HapacTaLLyl0) KpUBYIO, MO KOTOpbLIM ONpeaena-
eTCA MEANaHa UAK e PAaCCYATHIBAETCA cpeaHAA apudMeTMuecKan BennunuHa
pa3Mepa NycToT, oueHWBaeTcA CTenedb OAHOOBPa3uA BeNUUUHLI MYCTOT, aCUM-
MeTpUA AaHHOTO pacrnibefleNeHNA UK Ke PaCCYUTLIBAETCA CTaHAapTHOE OTKNO-
HeHwue.

B AMCKpeTHOM uBeTOBOM pexxume paboTei gewndpatopa ¢ yBenuyeHuem
B 2,5 nnm 3,25 pasa (8 3aBucUMOCTH OT AnameTpa UccnedyemMol fnacTuHb)
fnpoBoanTCcA uBetoBad AewmdpoBka uYepHo-6enbiX penTredHorpamm. [lpu
3TOM KaXAbl UBET COOTHBETCTBYET ONMPEAENeHHOW OMTHYECKOW NNOTHOCTK MOo-
YepPHEHUA PEeHTreHOrpaMMs!, T. €. aMnANUTyaa YepHo-6enoro BuaeocrHana fpe-
obpasyeTcA B BOCEMb (PUKCUPOBAHHLIX UBETOB: KpPacHbiA, ronyboit, cupeHe-
Bbli, 3ENeHbIA, XenTbi, CUHWA, NMMOHHLIA U Benbilfi. MNOTHOCTL NoYepHeHnA
peHTreHorpaMmM npAMo MpoNopuUNOHanbHa COAEPKaHUIO NYCTOT B nopoaax, u,
TakWM 06pa3oM, onpeaeneHHOMy LBETY COOTBETCTBYeT KOHKPETHOE KONYecT-
BO MYCTOTHOFO MPOCTPaHCTBa, T. €. ONpeAeneHHaA eMKOCTb. Hanpumep, npu
TONULUMHE MNacTUHb 5 MM Haubonee TeMHbIe YYaCTKWU PEHTreHOr paMM, OTBeYa-
OliNe CKBO3HbIM U HanbonbUiMm Mo pasmMepy nyctoram (anamerpom 0,5—
1 MM 1 6onee) , oKpalMBalOTCA B KPacHbIA uBeT. MeHee TeMHbie y4acTKy, oT-
BevaloLiMe CKOMNEHUAM TOHKNX U MenKux aycrot (0,01-0,5 mMm), — B rony-
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6oi1, a HauBonee ceeTnble, COOTBETCTBYIOLME NNOTHOW YacTu nopoa (matpu-
ue) , coaepkaileit Manoe 41Mcno oveHb menkux nop (mexee 0,01 mm) , — B xen-
Tolil. KOHTpPONb B pacnpeaeneHdny Nop pasnniHoro pasmepa B NONAX Bbiwlene-
peuncneHHbIX UBETOB NPOBOAMTCA Ha pPeHTreHOBCKOM MUKpoCKone = TUna
"MukpoH-2".

Ha pewudprpoBaHHON Takum 06pa3oM peHTreHorpamme 3amepAIOTCA
nnowiaax o6pasua ¥ NNoLLaaK, 3aHATON B Heit NnonbiMU NycToTamu. 3amep nno-
Wanen pasnuuHbIXx LBETOB peHTreHorpammel obpasua nposoantcAa IBM anna-
paTypbl YAP-1, a Tak)Ke ero MO>XHO NPOBOAUTL NO MacwTabHOM ceTKe € IKpaHa
BKY unu ke tonorpadmueckum nnaHUuMeTpom, HO NpYU 3TOM OTHOCMTENbHaA
NOrpewwHOCTb 3amMepa nnolaael He fomkHa npessiwatb 1 %. Pacder kg NPoOBO-
autca no dopmyne:

n SI’\K
kD =100ky —,
S
o6p

rae S, — nnowaab, 3aHATaA NONbIMK NycToTamw, mm?; S°5p — nRowaas
uccneayemMoin peHTreHorpammel o6pasua, MM k¢> — koadhduumneHt dopmsbl
nycToT.

AnAa onpeaeneHnA BeNM4MHBLI OTKPLITON NOPUCTOCTU TOT XKe camblil 06pasely;
HaCbIW AT XUAKUM PEHTIFeHOKOHTPACTHbIM BELLECTBOM, B KaiecTBe KOTOpPOro
UCNONb3YyIOTCA BOAHbIE pacTBOpbI BapueBbix conein, Hoaomea v aAp. HacbiweHne
NPOBOANTCA cneayloinm o6pasom: obBpasel NomelLaeTcA B BaKYYMHbIA 3KCK-
Katop, C KOTOpbIM coeanHeHa konba € peHTreHOKOHTPACTHLIM BelLecTBOM.
BakyymupoeaHue o6pasua # peHTreHOKOHTPaCTHOro BeueCTBa BbINONHAETCA
OAHOBpeMeHHO B TedeHue 5—6 4. 3aTem NPOM3BOAAT KanUNNAPHYI0 NOANUTKY.
Ana atoro B akenkatop noaaetca HeBonblIOe KONUYECTBO PEHTFEeHOKOHTPACT-
HOM KuaKocT, 4To6bl o6pazey norpysunca B Hee Ha 2—5 mm. MNocne noAas-
NeHUA Kanenb pPeHTreHOKOHTPAacTHOro Bew,eCTBa Ha BepxHe NOBEPXHOCTU
obpasua nocneaHuit NONHOCTBIO 3anuBalT XuakKocTblo. Mocneayowee BaKy-
YMUPOBaHMWE NPOAOMKAEeTCA A0 OKOHYaHWA BblAeneéHWA Ny3bIPbKOB BO3AyXa
(o6biuHo B Teuenne 1—3 4) . 3a yKa3aHHblA NEPUOA PEHTFEHOKOHTPACTHOE Be-
LLECTBO NONHOCTLIO 3aNOAHAET TpewinHbl, NOPbl U KaBepHbi obpa3ua. Npu pas-
rpyske BaKyyMHOI yCTaHOBKW o6pasey AoHacbilwawT npy atmocdepHom AaB-
neHmn. OcTalowWancA Ha BHeLwHel cTopoHe 06pa3ua 4acTb PeHTreHOKOHTPACcTHO-
ro Bew\ecTBa yAanAeTcA BRaxXHOW (unbTpoBanbHou Gymaroit. MoarotoeneH-
HbIih 06pa3ey NPOCBEYMBAIOT PEHTFEHOBCKMMU ny4amu, UKCUPYA U3NyueHue,
npoLeALiee Yepe3 HACbIWEHHYI0O KOHTPacTHbIM BELECTBOM NOPOAY Ha PeHT-
reHorpamme.

Ha peHTreHoBCKkOM CHUMKe NPOTUB cooblLaloWMXCA Mmexay coboit nycroT,
3aNONHEHHbIX PEHTreHOKOHTPACTHbLIM BeLLeCTBOM, NONy4alTcA YeéTKue cBeT-
nble NATHA U NWHWK, a NPOTUB  M3ONUPOBAHHBLIX APYF OT ApYyra He3anonHWB-
LWMXCA NYCTOT — cepble U TeMHO-cepbie NATHA. [lanee B aHanoroBoM pexume
paboTbl uUBeTOBOro AewmdpaTopa NOACYATLIBaeTCA oO6Wee YWCNO NycCToT,
3aN0NHEeHHbIX PEeHTreHOKOHTPACTHLIM BewecTBOM, ¥ ONpeAenAeTcA NPoueHT-
HOE COOTHOLIEHWE MEXAY 3arONHEeHHbIMIU KOHTPaCTHbIM BELeCTEOM NOMbIMU U
4ACTUYHO BbINONHEHHBIMU MUHEPanbHbiMi 06pa3oBaHAaMM. MycTOT! M Coean-
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HAKWME MX KaHanb!, 3aNofHeHHble KOHTPAacTHbIM BEUecTBOM, 3aMepPARIOTCA U
Ha OCHOBaHWWM 3aMepOB CTPOAT TUCTOTPaMMy pacnpefeneHuA OTKPbITbIX
NycTOT MO pa3Mepy W MHTErpanbHyld KpUBYlO, MO KOTOpbLIM OnpeaenAerTcA
MearaHa Unu e paccuMTbIBaeTCA CPEAHAA apudMeTryecKana BenvunHa pasmepa
OTKPLITLIX NYCTOT, OUEHUBAETCA cTeneHb OAHOODpasuA BenuuuHbl pas3mepa
OTKPLITLIX NYCTOT, aCUMMETPUA KX pacnpefeneHuA MNM XKe PaccHUTbIBaeTCA
CTaHAAPTHOE OTKNOHeHUe.

B avckpeTHOM UBETOBOM pexxume paboTol annapatyps! YAP-1 nponssoant-
cA pewmncpoBKa 4epHO-6enoit PeHTreHorpaMMbl HachILLEHHOTO KOHTPAcTHLIM
BeuiectBoM obpasua. Mpu 3Tom 3amepreTca nnoinaab obpasua, 3aHATaA NycTo-
TaMy, 3aNONHEeHHbIMU PEHTreHOKOHTPACTHLIM BELLECTBOM, ¥ PacCYMThIBaeTCA
KoatbhrumreHT OTKPLITOIK NOPUCTOCTH (kg) , %, o6pa3ua no popmyne:

= 100k¢ ng/soﬁp,
rpe k¢ — Ko3ddmumeHT GopMb! NyCTOT; S° - nnomap.b 3aHATaA NycToTamu,
3anoNHeHHbIMY PEeHTreHOKOHTPACTHbLIM Bemecraom Mm? S°6p nnotuaab
UCCNEeAYeMOit PEeHTFeHOr PaMMbl 06pasia, MM .

N3ayuenue CcTpyKTypsl M eMKOCTM KPYRHOFO MYCTOTHOFO NPOCTPAHCTBA
KapbBoHaTHbIX MOPOA pAAa MecTopoxAenun TMpukacnucKon BnaanHb! Meto-
AOM peHTreHorpatuu ¥ CpaBHeHue NOJTYYeHHbIX Pe3ynbTaToB C pe3yneTaramu
TPaAUUMOHHBIX METOAUK MOKa3ano, 4TO BEnuuMHbl NapaMeTpoB, XdpakTepu-
3y10lWMX eMKOCTh NOPOBO-KaBEpPHO3HbLIX KOMNEKTOPOoB, 4auwe scero 6bigator
3aHMXKEeHbl, BCMEACTBME TOFO YTO He YUYATBLIBAOTCA KpynHele AycTOThl, Tak,
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Puc. 13. Nuctorpammel pacnpepenenua nycror (1, 11, 111} 8 ponoMure ToHKO3EpHUCTOM,

NOPOBO-KaBePHO3HOM.

Masnosckan ¢kB. 3, untepBan raybux 3945—3946 m.

Metoabi: @ — prytHoin nopomerpun (/) ; 6 — pentrenorpadum: // — ao naceiwenna, /111 —
nocne HachiueHua 06pasua PeHTreHOKOHTPACTHLIM BewecTBoM. MHTerpanshble Kpusbie,
nocTpoeHHbIe MeToaamMn: 1 — pPTyTHOW MOPOMETpUK; peHTreHorpadmu: 2 — a0 Hackiue-
HuA, 3 — nocne Hackiuenna 06pa3ua PeHTreHO KOHTPACTHbLIM BELWECTEO M
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HanpuMep, NPu U3yteHUN CTPYKTYPbI TOHKO3EPHUCTOr O, NOPUCTO-KaBEPHOBOIO
AONOMNUTA METOAOM PTYTHOW NOPOMETPUM OTMENaeTCA, YTO B HEM NMPUCYTCTBY-
10T NYCTOTb! pazmepom He Gonee 0,2 MM, npu 3ToM HanBonee pacNpPoCTPaHeHbI
nopbt anametpom 0,001—0,005 mm npu meavanHom anamerpe 0,0011 mm
(puc. 13). Neumdposka peHTreHorpamMm nokasana, YTo B TOHKO3EPHUCTOM
AonomMuTte, NIOMUMO MENKKUX MyCToT, umeeTcA Gonblioe YNCNO KPYRHbIX NOpP
U KaBepH okpyrnon opmbt pasmepom ac 5 mm. Ux meauvanHbid anamerg
y>xe cocTaBnfaeT HE AoNKM MuninuMmeTpa, a 1,26 mm ana scex nyctotun 1,58 mm -
anA coobularowmnxca mexay coboit (cm. puc. 13, 6) . Takrke 3HaurUTENBHO OT-

Puc. 14. W3BecTHAK KPUNTOreMMbin TOHKO- U MENKO3EPHUCTLIA C OPraHOreéHHLIMY OCTar-
KaM¥, NOpOBO-KaBEepHOBO-TpewWnHbih. Kapavarawak, ckB. [-2, wetepsan 3773 -—
3780 m, x 1,5.

CseTnoe — nosnbie BTOPHUYHLIC KaBEPHLI BblLENayMeaHnA, TeMHOE — BTOPMUHLIE KaBepHb!
BbILIENAYNBaHUA, 3JanNoSiHeHHble TeXHOreHHbIM Gaputom. OTnNEuUaTKKW € PeHTreHOrpPaMm
k2= 13 %, nponuuaemocts, 1071 M?, no Hanpasnenuam npossyuusanun: | — 4,3, 11 —
0,76, 111 — 4,6; ckopocts npoxoxaeHua Y3B, m/c, no HanpasneHVAM NPO3ByYMBaHUA®
I — 1970, 11 — 1960, I/l — 1510, k, = 1,28, kp= 0,55; P, =100 - 107 Him?, kan=258
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NMYaOTCA ¥ BENMYUHBLI NOPUCTOCTH (NONMHOM W OTKPLITOW) , ONpeaeneHHbIe TRa-
AVLUMOHHLIMK MeToaamu (cooTeeTcreenHo 15,4 u 13,6 %) M mMeToaoM peHTre-
Horpadun: 24,7 n 19,8 %.

Nayuenre cTpyKTypb! KPYNHbLIX MYCTOT ¥ NOPUCTOCTU KABEPHO3HbIX pPas-
HOCTE KapbBoHaTHbLIX MOPOA-KONNEKTOPOB METOAOM pEHTreHorpatbum nos3so-
NAET OTMETUTH, YTO MX EMKOCTbL BapbUpPyeT B WUMPOKUX npegenax — OT Aonewn
npoueHTa Ao 10 % u Bonee, a nonesoe yyacTve KPYNHbIX MOP U KagepH B eM-
KOCTH MOpOA MoxeT aocturate 80 % (Hanpumep, B NOPOBO-KaBepHOBO-Tpe-
WUHHBIX CPeAHEKAMEeHHOYFOMbHbLIX M3BECTHAKAaX MECTOPOXAEHUA TeHrus,
a TaKk»xe mMectopoxaeHua Kapawaradak {puc. 14).

Takum 06paszom, npumeHeHue Hepaspywalowmx metogos (ynbTpassyko-
BOFO NpPO3BYYBaHWA, MIOMUHECUEHTHOFO HAacbILEHUA U peHTreHorpacmu)
uccneaosaHnAa Mopdonormm, CTPYKTYPbl, éMKOCTU NyCToT ¥ oco6eHHO rny6o-
KO3anerawuwmx nopoa, BbIHOC KOTOPbIX COMPAXEH ¢ 60NbLLIMMIN TEXHUYECKUMU
TPYAHOCTAMM ¥ IKOHOMWYECKUMW 3aTparaMu, NO3BONAET: BO-NEPBbLIX, AaBaTb
He TONbKO Ka4yeCTBEHHYI0, HO ¥ KOMUYECTBEHHYIO XapaKTepUCTUKY TpewmH,
KPYMHbIX NOP U KaBepH, KOTOPYH MPEXHWMU METOAaMU NMoNyyaTb HE yAaasa-
NOoCL; BO-BTOPLIX, OHU B KOMMNEKce ¢ PUnbTPattMoHHbIMU U (PU3UKO-MexaHu-
YeCKUMU CBOACTBaMM AA0T BO3MOXHOCTH Gonee oBOCHOBAHHO NPOTHO3UPO-
BaTb TPELWMHHBIE ¥ CMEWaHHble (TPewmnHHO-NOPOBbLIE, TPEWWHHO-KaBepHO-
Bble, NOPOBO-TPEULMHHO-KABEPHOBLIE U ApYrWe) TuNb! NOPOA-KONNEKTOPOB B
paspesax CKBaXXWH, B npeaenax OTAenbHbIX NNouLafen N PermoHoB.

fnasa 3
TUNbl KONNEKTOPOB HA BONTbUUX FTAYBUHAX

Ha 6onbwinx rnybrHax BCTPE4aloTCA KOMNEKTOPb! Pa3NNyHbIX TUNOB U cpe-
AV HUX TaKue Da3HOBMAHOCTM, KOTOPble Ha MalbiXx U CPeAHUX rnybuHax He
ycTaHoBneHul. B €BA3M ¢ 3TMM cO BCEW OCTPOTOH BCTaeT BONpPOC O Knaccudu-
Kauuy KONneKTopoe. B HacToAulee BPEMA HET UX €AMHOW KnaccUuKaumu.
CyuiecTByeT MHOXECTBO Ppa3nuuHbiX BapuanToB Kak B Cosetckom Cotose,
Tak 1 3a py6exxom. Pasnoo6pa3sve Knaccnukaunii KonnexTopoB onpegenAer-
CA cneundnKor 33nay, KOTopble cTaBATCA nepes wuccneaosatenamu. O6uwme
Knaccndukauun 6asnpyloTCA Ha CTPYKTYpe U mMopdhonorum nopoBoro Npoct-
paHCTBa, TeKcTypax # coctase nopop. K HUM otHocaTtca cxemsl MK, KanuHko,
A.A. XaHuHa u ap. NeHeTnyeckMe KnaccbUKaunn yuMTbIBAIOT reHe3nc, BpemMA
thopmMupoBaHnA, CTPYKTYpYy nNOPOBOro npocTpaHcTea. B knaccucukaumax
I.W. Teonoposunua n E.M. CmexoBa ¢ COaBTOPaMM MCNONL3OBaHL! OTAENbHbIE
KONneKTopcKue napameTps!, yCnoBuA aK KyMynauuv, unsTpauum, nMTonoru-
yeckutt coctas nopoa. K.U. Barpuiuesa npeacTaBmna OUEHOYHO-rEHETUYECKYIO
knaccucbukaumio. OueHouHble Knaccnpukauuy paspabortanbl ©.A. TpebuHoim,
A.A. Xanuunbim, U.A. KoHloxosbiM, B.K. MpownakoseiM 1 ap. OHu pekoMen-
AVIOTCA YKa3aHHLIMU aBTOPaMK ANA OnpeaeneHHbIX TUNOB NOPOA.

B naHHoi paboTe npeanaraercA cxema obwiel KnaccuuKauuu KonnekTo-
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pos. 3Ta Knaccupukauma 6nMaka k obuien Knaccudbukaumu A.A. XanuHa.
OHa Ba3supyeTCA nNpexxae BCEro Ha NMTONOMMYECKOM cOCTaBe NOPOA, CTPYKType

MopoBOro npocrpaHcTsa M Mopdonoruu

(snae) nopoBoro NpoCTPaHCTBa

(rabn. 4). BbiclwnM 3neMeHTOM KNRAaCCUPUKaUMOHHON MepapxXun NPUHATDI

Tabnuua d

Knaccudnkauna konnextopos HedTH u Fasa

Twun xon-
nextopa | Bua nopo-
fpynna konnektopa | {noctpyk- BOro XapaKTepHbie NUTONOrUYECKUE
{no nuTONOrUdeckoMy| Type Nopo{  nNpocT- Pa3HOCTM nopoAa
cocrasy) BOrO paHCTBa
npocT-
pancTea)
O6nomounbie nopoabt |Moposwvin [MexaepHo-{Tlecku, necuannku, anespuTol, anesponu-
BOWM Tel, NPOMEXKYTO4YHLIE pPA3HOCTK Nopoa
U KanbKapeHnTbl
Tpewwnn- [Tpewnn- |[MlecuaHnku nanesponnTbl dereﬂepauuow
HbIA HbllA HOW CTPYKTypPbl, NPOYHbIE NECHaHUK U
¥ aneBpoONKTLI € KapboHATHLIM LeMEeHTOM
CmewaH- |MexzepHo-]JIpouHblie NecYaHMKK K aNEBPONKUTHLI C OC-
HblW BOWK, TaTO4YHOW MEXX3epPHOBOW NOPUCTOCTLIO
(cnox- TpeuinH-
HbI#) HbIR
KapGonatHbie nopoabsr |[Mopossiin {Mexdop- |BuoreHHsie, BuoxemoreHHsie, 00NN TOBbIE
MEHHbIR W3BECTHAKW 1 AONIOMUTHI
BHyTtpu- |BuomopdHeie (dbopamuHubepoBbie, KO-
¢opmeH-  |pannosbie ¥ Ap.) U3BECTHAKK, AONOMHUThI
HbIA
Mex3sep- [BropuuHbie AONOMWUTLI K 4OROMUTUZNPO-
HOBOW BaHHbIE HIBECTHAKK, XEMOreHHble N3BEeCT-
HA KK, AONOMUTbI
Tpewun- |TpewunH- |Kpuntorexnoie n XemMoreHHbie QONOMKUTLI
Hb1A HbIV ¥ U3BECTHAKW, OKPEMHENbIe U FNUHNUCTO-
KpPeMHUCTbIe N3BECTHAKKU (B TOM uyucne
61oreHHbIe)
Cmewan- [ MexzepHO-[YNnOTHeHHbIE M3BECTHAKN M AONOMUTH)
Hb1iA B0W, TP& [pa3nuuHOro reHesmnca
{cnox- WMHHLIRA,
HbIRA) KaBepHO-
BbiiA
I nuuuncTbIe nopoasl TpewwnH- |TpewnH- [ADPrufmThl, aprufinuTel M3BECTKOBbLIE,
HbliA HbIN M3BECTKOBO-KPEMHUCTbIE
Marmatuueckue u meta- | lopossin | Mex3epHo-{Kopa BbiBETPUBAHMA FPAaHNTOB, FHENCOB
MOpPGHUECKWE NOPOLbI, BOW ¥ ApYrux Nopoa
Kopbl BeiBeTpusaHuA, | TpewnH- |Tpewnn- [[panutel, kBapuuTsl, MeTaMOpduuecKue
KpPeMHUCTbie, cynbtat- | Hbin HbIW CNanuybl, CEPNEHTUHNTbI, aHAE3N TbI, KPEM-
Hble NOPOAbI HUCTbIE NOPOAB!
Cmewan- |Mex3epHo-|CepneHTuHKTBI, KpeMHUCTbIE NOPOAbI
HblA 801, Tpe-
{cnox- WHUHHbI R
HbIM)
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rpynnbl KONNEKTOPOB, KOTOPbIE BbLIAGNAIOTCA NO AUTONOMMYECKOMY COCTaBY,
B COOTBETCTBUM C CYLUECTBYHOWMMM NPEACTaBNEHUAMU, — Fpynnbl 06NOMOY:
HbIX, KapOOHaTHbIX, FAWHUCTLIX NOPOA U B CAMOCTOATENbHYIO FPYNNy oTAene:
Hbl PEAKO BCTPEYALWMECA NOPOALI-KONNEKTOPbL! — MarmaTudyeckue, Meramop-
thrueckue, Kopa “X BbIBETPUBAHUA, 38 TaKXKe KPeMHUCTbie 1 cynbdarHbie. Oc-
HOBaHvEM ANA X 06beAUHEHUA B OAHY rPpynny ABAAETCA X NPUMEPHO OAKHA-
KoBan (He3HauTenbHan) pons, B HopMUPOBaHHUM NPOMbBILUAEHHBIX CKOMNEHWIA
HebTM 1 Fa3a, a Takxe 06bIYHO HEBLICOKME KONNEKTOPCKME cBOWCTBA. B Kax-
Ao rpynne KoNNeKTOPOB BbIAENEHbI NO TPU THUMA KOMNNEKTOPOB: NOPOBbLIA,
TPEWMHHBLIY, CMELUAHHbINA.

K nopoBomy TRy KONNEKTOpPa OTHECEHbI MOPOALI-KONNEKTOPLI, B KOTO-
pbiXx Menkue nopel (mensue 1 MM) 6Gonee unu MeHee naoMerpuuHon hopMbl
CoeAvnHEHb! MEXAy cobol npoBoAAlMMMU (NOpoBbLIMM) KaHanamu. [luanasoH
nu3MeHeHnA o6bemMa NOPOBOFro NPOCTPAHCTBA O4eHb BONLLWIOW — OT eAMHUL RO
HeCKONbKUX AecATKOB npoueHToB (40—-50) ; oyeHb CNbHO BapbLUPYET ¥ NPOo-
Huuaemocts — ot 0,1 - 107'5 pon - 107'2 m?. O6Leit 0coBeHHOCTbIO KORNEK-
TOPOB nopoBoro Tuna (B cny4ae, ecnu ux NOPOBOE NPOCTPAHCTBO He 3anon-
HEHO YrnesBoAOPOAAMU) ABMAETCA MOCTEMNEHHOE MOHMXKEHUE KONNEKTOPCKUX
CBOMCTB ¢ FRy6MHOI 33 CYeT YNNOTHEHUA NOPOA, MUHEPanLHOro HoBoo6Paso-
BaHUA ¥ ApYFMX NPOLECCOB.

AnA oueHKyM KayecTsa NOPOA-KORNEKTOPOB NOPOBOro TMna (06NOMOYHBLIX,
Kap6oHaTHLIX ¥ NPOYMX) M OAHO3IHAYHOCTU MHTEPNPETAUMM NPUBOAUMBIX AaH-
HbIX B paboTe MCNONb30OBaHa oueHouHaA Knaccupukauma A.A. Xauuna. MNpu
XapaKTepucTuKe TPEWMHHDBIX ¥ CMEWaHHbLIX KONNEKTOPOB NPUMEHANACL KNnac-
cudpukauma K.U. BarpuHueson.

TpewmrHHbLIA TN NOPOALI-KONNEKTOPa XapaKTepu3yeTca Tem, yTo puULTpy-
1ouee AOPOBOE NPOCTPAHCTBO B HEM NMPEACTABNEHO OTKPbITbIMU (3nAIOWMMY)
TpewnHaMu. TpellMHHbIA KoNNeKTOp o6nafaeT HU3KOW TPEeWMHHOW nopuc-
TOoCTLiO, O6bIYHO cocTaBnAOWen He Gonee 2,5—3 %. Bmecrte ¢ TpewrHHbIMMK
nopamu B NOPOAE MOFYT BbITb ¥ MEX3EPHOBbLIE, OAHAKO UX CYMMapPHbLIK 06bEM
06b1uHO Takxe Hegenuk (Ao 5~7 %), K Tomy e 4acTb TaKMX NOP OK a3bIBaeT-
CA M30NMPOBaHHOM. B 60NbLIMHCTBE CNYYaes TPEWMHHbIN KONNEKTOP ABNAETCA
BTOPUUYHBLIM, NOCTAMAr EHETUYECKUM.

K cMmewaHHOMY #nM CNOXXHOMY TuRNy NOPOALI-KONNEKTOPa OTHECEH TaKOW,
B KOTOPOM COYETalTCA Pa3nuyHblie BMAbI NOPOBOFrO NpocTpaHcTBa (ABa unu
bonee), 8 ToM uucne Mex3epHOBOW, TPELWMHHbIA, KaBepHOBbLIN, MeXXHOPMEH-
HbI, BHYTPUOPMEHHBLIA ¥ Ap. B pa3nuuHbIiX rpynnax KonneKTopos 3Ty coye-
TaHUA MOFryT 6bITh HEOAMHAKOBLIMU. B 3TON CBA3M NpKU XapaKTepucTuKe Kon-
NeKTopoB 3TOoro Tuna BCerpa -TpebyercA ytouHeHue 8uAa NOPOBOro nNpoct-
paHCTBa, NPy 3TOM Beaylumi BuA nop nomeLaeTcA B KoHUe onpeaenieHuA. Ha-
npyUMep, CMEWaHHLIM KaBepHOBO-TPEWMHHbLIW TR KONNeKTopa cneayer noHu-
MaTb KaK KONNeKTop, B KOTOPOM FNaBHaA PONb MPUHAANEXMUT TPewuHam,
XoTA, BbITb MOXeET, 06bEM MOPOBOro NPOCTPAHCTBA KaBEpPH 3HAYUTENLHO Bbille
o6vema TpewuH. [leno B ToM 4To KaBepHb!l MOTYyT BO3HWUKATL TaM, FAE UMeoT-
CA TpeWuHbI, MMEHHO 33 CYET MUIpauMu BoA NO TPEWwMHaM NPOMCXOAUT PacTBo-
peHue Haubonee MOABMKHLIX KOMMOHEHTOB NOPOAb! N BbIHOC MPOAYKTOB
peakuuu ¢ obpasosauvem KasepH. o aron NprurHe He BbIACNAGTCA KaBepHo-
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-Bbld KONNEKTOP KaK caMoCToATeNbHbIA TN, KonnekTopckue ¢BoCTBA NOPOA-
KONNEKTOPOB CMELLGHHONO TUNA BapbUpPYOT B LULMPOKOM ANanasoHe.

CuntaeM HEOBXOAUMMBIM BHECTH HEKOTOPbIe NOACHEHUA OTHOCUTENBHO MEX-
3epHoBOro BuAa nopuctocTn. MHoraa ero OTOXKAECTBRAIOT C MeXrpaHynap-
HbIM. 3TO TePMMHOMOrMYECKU U C TOUKM 3peHMA yHuUMUMpOBaHUA Ha3BaHWA
NpeacTaBiAETCA He COBCEM yAaauHbIM. [leno B TOM YTo B NUTONOMMU WU ApYyrux
FEOAOMMYECKMX HayKaX OTAENbHbIE MuHepalbHble MHAMBUAYYMbI (06noMKK
MUHEpanoB, KpuUCTanne!) Ha3biBalOT 3epHamu, a He FpaHynamu, nNoO3Tomy, ec-
TECTBEHHO, U NOPbL!I MEXAY HUMWA HAA0 Ha3bIBaTh MEX3ePHOBLIMK, a8 HE MEXKI pa-
HYNAPHbLIMU.

K Mex3epHOBLIM NOpaM OTHOCATCA NPOCTPAHCTBAa MeXAy 06NoMOuYHbIMU
¥ KpUCTanIu4eCKMMM 3epHaMu, B TOM Y4CNE BOZHUKAKLWIMMU NPY AONOMKUTN33-
UKt u3eecTHAKOB. Tlopk! e MeXAYy KanbUUTOBLIMU UAN AOROMUTOBLIMWU OONN-
TamMy B HaLLEM CNy4ae K MEX3epHOBLIM He OTHOCATCA, NOCKONbKY AaHHbIE Xe-
‘MOreHHble 06pa30BaHUA NpPeacTaBnAT coboi arperatHble, dlopmemHble obpa-
3oBaHmA. B paccmatpusaeMoi KnaccudmKauum MeXAyoonuTosoe MopoBoe
NPOCTPAHCTBO OTHECEHO K MeXthopMeHHOMY.

Huxe onucbIBaloTCA NOPOALI-KONNEKTOPLI BbIAENEHHBLIX FPyNN.

1. Fpynna o6n0MOYHbLIX ROPOA-KOMNEKTOPOB MMeeT BeCbMa LUMPOKoOe
pacnpocTpaHenue. lpencraBneHa 3ta rpynna npeMMyLLECTBEHHO NecYaHUKaMm,
anesponnMTaMu U NPOMEXYTOUHbIMU Pa3HOCTAMM nopod. B Monoabix, HeoreHo-
BbIX 1 YETBEPTUYHLIX OTNIOXKEHNAX, OCOBEHHO 3aneratolnx Ha HeboAbLWKUX rAy-
6MHax, BCTPeYalOTCA NECKW, anespuUTh! U NPOMEXYTOYHLIE OCafo4Hble 06pa3so-
BaHuA. V3peaka KonneKtopamu B 3101 rpynne GbIBaIOT U rpasenuTbl,

SHauMTenbHoe yNNOTHEHUE OBAOMOUYMBLIX NOPOA, OCOBEHHO KBapuesbiX
U OTYaCTH ONMIOMUKTOBbLIX C KBapUEBOW OCHOBO, 3a CYeT MPOLECCOB pereHe-
paumM ¥ pacTBOPEHMA 3epeH B 30HaX KOHTaKTa APYF ¢ APYTOM NPMBOAAT K Cy-
ULeCTBEHHOMY CHWXKEHWUIO MaCTUMHOCTU M NOBbILWEHUIO XpYynKocT. ATo Co3Aa-
eT NPeAnoCHINKY K 06pa30BaHuUio TPELWWH U B CNyYae Pa3pAAKY TeKTOHMYECKUX
HafMpAXKeHWA MOXEeT MPUBECTU K BO3HUKHOBEHMIO TPELWMHHOW NOPUCTOCTH
B NNAacTax reCYyaHMKoB ¥ aneBponMToB. BO3MOXHbLI ¥ WHbIE NPUYUHBL! U CROCO-
6b1 06pazoBaHKA.

Takum 06pazom, NepBUUHAA CEAUMEHTOMEHHAA MEX3epHOBaA NOPUCTOCTb,
KatareHHanA TPeLMHHaA NOPUCTOCTL U MX coueTaHne 06yCnoBnMBaoT CyLECTBO-
BaHue B 06NIOMOYHBIX MOPOAAX TPEX OCHOBHbLIX TUMOB KOMNEKTOPOB — NOPOBO-
ro, TPEWWHHOIO U CMELLIAHHOTO.

MopoBuili TMN KONAEeKTOPa UMEET OUYEHb WMPOKOE pacnpocTpaHeHue.
Kak y3e ynomuHanocb, 3ToT TMN KONNEKTOPa CBOWCTBEH NNacTam fecYaHbixX
M anespuTOBbLIX NOPOA, KanbKapeHWTam WM u3peAKa rpasenutam. [Topb! 3aech
OTHOCATCA K Mex3epHoBoMy Buay. x paamep 8 naeanManposaHHbIX nopoaax-
KonneKTopax 6e3 uemMeHTa, COCTOAWMX U3 W3OMETPUYHLIX 3ePEH OAHOTO pas-
Mepa, B 3aBUCUMOCTM OT cnocofa yknaaku vactul, coctasnaer 0,154—-0,414 ot
nx avamerpa. Takum o6pa3om, TEOPETMYECKY Y MENKO3EPHUCTOFO NEcYaHMKa
pasMep MOp NPW Cambix BRaronpuATHLIX YCNOBUAX MOXET BapbupoBaTh OT
0,015 no 0,1 mm, a y KpynHosepuuctoro ot 0,15 ao 0,4 mm. B peanbHbix no-
ponax pasmep nop GyAeT 3HaYUTEenLHO MeHbLe. ITO 3aBUCHUT OT ORHOPORHOCTH
O06M0MOUYHBbIX 3€PEH NO BENMYMHE, COAEPXKaHWA LEMeHTa, CTeneHn PasHOMeEp-
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HOCTH ero pacnpeAeneHuA B NOPOAe, yNNOTHEHNA, MUHepPanbHbIX HOBOOOpa3o-
BaHuI, HAKOHEL, ABNEHUIA pereHepaunn KBapua, nnarmoKnasos ¥ Apyrux MuHe-
panoB, pacTBOPEHWA 3€PEH B MECTax KOHTaKTa APYF ¢ APYFrOM U HEKOTOpb!IX
Apyrux. Bauanue scex -atux aKTopoB ¥ NPOLECCOB BO3PACTAET € rnyBuHOi,
NO3TOMY B AWareHese n HauanbHbIX 3Tanax paHHero (HauanbHOro) KarareHesa
pasmep nop 6yaeT 6nuxke K pacyeTHOMy, TeopeTudeckomy W, HaoBopoT, Ha
6onblinx rnybuHax pasmep nNop oKasbliBaeTCA 3HAYMTENbHO MeHbMM. JTo
HaXOANTCA B MONHOM COrnacu C NOHWXEHMEM NONHOW U OTKPHITOM NOpPUCTOC-
M 06NOMOUHBIX NOPOA ¢ rNy6uHoit.

MopoBbit TMM KONNEKTOpa BecbMa XapaKTepeH ANA MEcYaHbIX U anespu-
TOBbIX MOPOA, 3anerarowmx Ha HebonblKnX U cpeaHux rnybunax. Ha 6oflblumx
rnybunax (6onee 4000 M) oMK BCTpEUaOTCA 3HAUNTENLHO PEXKE N NPEUMYLLECT-
BEHHO B MONOAbIX oTnoxeHuAax (KaitHo3oickux) unu 6onee ApeBHuUX (Meso-
30MCKUX ¥ Naneo3oickux), Ho 3anonHeHHbIx YB. UMeloTcA U OTKNOHEHMA OT
370l 3aKOHOMEPHOCTW, NPWMYMHBI KOTOPbLIX BECbMa pa3HoobpasHbl 1 paccmar-
pUBAIOTCA HUXKeE,

TpewmnHHbIN TUN KONNEKTOPa BbIAGNAETCA CPEAU OCTanbHbIX NpeXae
BCEro TeM, YTO ero eMKOCTb ONPENEenAETCA TPEWMHHON NOPUCTOCTBIO, 3 MYTAMN
Murpaumu bniouaos ABNAIOTCA 3UAIOLLNE TPewuHbl. XapaKTepHble ocobeHHoC-
T 3TOFO TUNA KONNEKTOPa — HU3KaA MOPUCTOCTb W YPE3BLIYAAHO WNMPOKUIA
AWanazoH KoneGaHuit npoHuuaeMoct — ot 0,01 - 10715 a0 1000 - 10715 m?
u bonee. Ha Bonbliux rnybuHax TPEWMWHHBIA TUN KoNnNeKTopa MoXeT 6biTb
BCTPEUYEH B NOPOAAX CAMOro Pa3fiM4HOro reHe3nca u cocTaBa.

TpeuwiurHb! B NOPOAAX-KONNEKTOPaX ONMMCLIBAEMOTO TMNA UMEIOT Pa3NUYHYIo
npupody. B cBA3u ¢ 3TUM Pa3nnualoT TEKTOHMUYECKUE, NUTOFEeHETUYECKNE U Tpe-
UWMHbI ecTeCTBeHHOro ruapopaspbiBa (unu asTopaspbiBa) . PackpbiTocTh Tpe-
WHWH B NOPOAAX-KONNEKTOPaX O4YeHb Manan — [OAM MUANMMETPOB, B NyylleM
-CNy4ae nepeblie MUIIMMETPLI, NPY ATOM CMEULEHUA NOPOoA BAONL TPEWwunH He
HabnioaaeTcA UAKM oHuM HesHauuTenbHb). Mpyu GypeHun ceepxrnyBoKnx CKBaXmH
8 3anaavoM Kasaxcrane (Apancopckan CIl-1, Buukxaneckaa Cl-2) 8 kepHe
-HabnofAaNUch TpelrHbl, 3aN0NHEHHbIE KalbUMTOM, LLMPUHA KOTOPL!IX AOCTUra-
na 6 mm. B umname u3 Bunkxanbckoi cke. CI-2 Ha rny6bune cebiwe 4500 M
npucyTcreoBany obnoMKKU KanbuuTa, Npexae 3anofiHABLUEro TPEWUHbI WUpPKU-
Holt o0 9 Mm (puc. 15).

B8 3aBUCHMOCTM OT NPUPOAbI TPEWUH UX OPUEHTUPOBKA, NNIOTHOCTb, MYCTO-
Ta U PacKpbITOCTe MOFYT BbITh Pa3nUuHbIMK.

TeKTOHMYECKNE TPELUMHb! FPYNMMPYIOTCA B CCTEMb!, OBLLHOCTBIO KOTOPbIX
ABNAEGTCA OPMEHTUPOBKA B NPOCTPAHCTBE, BO3PAaCT U WHOrQa PacKpbITOCTb.
B KaKAOM KOHKPETHOM reonorMYeckom Temne MoXeT 6biTb OAHA UNK HECKONb-
KO cucteM (unu redepauuin) TpewuH. CucTeMb! 4aule BCEro pasHOBO3PACTHBY,
4yto 0bbiuHO 6e3 ocoboro TpyAa yCTaHaBMMBAETCA NO B3aMMHOMY pacnonoxe-
HUIO TPELLWH N HAaNUYKIO B HUX MUHEParbHbIX UKW OPraHn4yeCKUX HoBoO6pa3o-
‘Banuit (puc. 16) . TpelinHbl HEPEAKO BETBATCA, B pe3ynbTaTe 4ero Bo3pacTaioT
MNOTHOCTL ¥ FYCTOTa TpewmHoBaTOCTH. W3yuenune TpewnHOBaTOCTU NOPOA
8 MNpeaxkapnatckom npornbe nossonuno P.C. KonbictaHckoMy [18] ycraHo-
BUTb, YTO OPMEHTUPOBKA TPELUH OnpefieNIAeTCA He TONbKO HANPaBAEHHOCTbIO
TEKTOHWYECKUX HANPAXKEHWA, HO W NMTONOFMYECKUM COCTaBOM nopoA. Tak,
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Puc. 15. BTopuuHbIA KanbuMT M3 TpewmHst B aprunmrte. Buukxan, cks. Cr-2, rnybuna
5491 m, x 5.

ANA NEcYaHUKOB, MO ero AaHHbIM, XapPaKTepHa TPEWNHOBATOCTb, NEPREHANKY-
NAPHaA HAacNoeHWIo, ANA aprUuanUTOB — NapannenbHaAa HacnoeHWto u ANA mep-
renen — AMaroHanbHaA Uin Kocan.

FycroTa TpewnH HEPEAKO NMMUTUPYETCA MOWHOCTLIO MNAcToB, NPU 3TOM
yemM MeHbLUe MOLLHOCTb, NPV NPOUMX PaBHLIX YCMOBUAX, TeM BOnbLUe FyCTOTa,
Ha 410 B cBOoe BpemA obpatunn sHmanue 10.K. Bypnuu n P.C. KonbiCTAHCKWA.

JInToreHeTMUECKUE TPEWMHLI OTIIMYAOTCA OPUEHTUPOBKON, nNapannensHon
HacnoeHuto. TpewinHbl Ha HebonbwKMX OTpe3kax o06bLIYHO NPAMONAMHENHbBIE,
a npu paccMoTpeHun B 06pasuax KepHa u wTydax BUAHO, 4TO B NONEPEYHOM
paspe3e OHW HepeaKo u3ruBalOTCA U MMET NONOFOBOMHUCTYIO TEKCTYPY.
CTpyKTYpHO-TEKCTYPHbIe 0COBEHHOCTH NOPOA npeaonpesenArdT HopmMUpoBa-
HUE NIUTOFEHETUYECKOW TPEWMHOBATOCTU W 3aKNaAbIBatdTCA Ha CTaAUM ceau-
MEHTOreHe3a, B pe3ynbTare NPOARBAEHMA MEPUOAMYHOCTU HU3LWEro NOPAAKaE
{(pnTMHUHOCTH) . CRiegcTBMEM 3TOTO ABNAETCA NEPUOAMYECKEA NOBTOPAEMOCTL
TOHKUX (HECKONMbKO MUANUMETPOB UAM UX A0MM), HEPEAKO RPEepPbIBUCTbIX
CNoiKoB 0CaAKa, Bonee nnu mMeHee pa3nnuHbIX MO cocraBy. B ctaaunto Karvare-
He3a BCReAcTBME HEOAWHAKOBLIX peaKuMit 0cafouHbIX 06pa3zoBaHMin Ha mexa-
HUYEeCKWE HArpy3Kku ¥ (PU3NKO-XMMUYECKUE MPOLECChl MEXAY CROUKaMWU no-
POA, Pas3NM4aldWMXCA MO COCTaBy, BO3HUKAOT TOHKUE, B A0MM MUAAUMETPA
TPELWMHKHM, KOTOPbLIE MOTYT U 3aTyXaTb, ¥ Pa3BETBAATLCA.
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Puc. 16. Cucrembl BETBAWMXCA TPEUIUH B MIBECTHAKE. CMHENBHUKOBCKAR CKB. 1, MHTeD-
san ray6un 2850—-2854 m, x 10.

JlntoreHeTnyeckaa TPewMHOBATOCTb HabnwoaaeTcAa nNpU TOHKOM nepecnam-
BaHMUW TEPPUTEHHbIX MOPOA — NECYAHUKOB, aNEBPONNTOB, apruAAUTOB N NpomMe-
XKYTOUHbIX MEXAY HUMW pasHoCcTen nopoa. Ha Gonblinx rnybuHax takoro poaa
TPEeLMHOBATOCTh M3BECTHA, HanpuMep, B noaconeBblix ovnoxeunax fMpukac-
NUACKOWM BRaaUHbI.

TpewmHbl ecTecTBEHHONO MMAPOPAa3PLIBA XapaKTEPU3YKTCA HEepaBHOMER-
HOCTbK) PacnpefeneHna, OrpaHUUYeHHbIMW pa3Mepamn — HEPEAKO 3aTyXawT
Ha NPOTAXEHUN HECKONBKUX CAaHTUMETPOB. BO3HMKAI0T OHW UCKNKYMTENBHO HA
6onblumnx rny6uHax, B CTaaviio KartareHesa, B peaynbrate Bo3aeincrena ABIMN/,
npesbiualowmx ropHoe (nutocratuueckoe). J.B6. Yexkanwk ob6bAcHMN MeXa-
HVU3M 06pa3oBaHuA TPELWUH eCTECTBEHHOIO rMAPopaspbiea u pazpaboTtan merto-
AVKy pacuyeta ray6unHbl ux 06paszoBaHvA B Pa3nusdHbIX reonorvyecKux ycno
BUAX. BbINONHEHHbIE NO €r0 METOANKE PAacyeTbl HA NPUMEPE TeonorMYecKn)
pa3pe3oB .lpukacnuitckoid BnagvHbsl NoKasanu XopoLuyio CXOAUMOCTbL pacyeT
HbIX RaHHbIX € haKTUYECKUMU FRyBUHAMKN NOABNEHUA TPEWUH FMAPOPa3PbIB:
(4000—4500 m) .

TpewuHHbIA TMN KONNEKTOpa MO CBOEK NpUpoae ABNAETCA BTOPUHYHbLIM.
Ha 6onbumnx ranybuHax B TakoM KonneKTope MOryT COYeTaTbCA TPU pasHoBug-
HOCTU TpetunH. CnegyeT OTMETUTL, YTO B YCNOBWAX NnepecnanBaHnA TeppuUred-
HbIX MOPOA Manoin MowlHOCTU hakTOpbl, BbI3bIBaKLLVE FMAPOPA3PLIB, CNO-
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cobcTBYOT 06pPa3soBaHunI0 NUTOreHeTUYEeCKUX TPeLWWH, BCieacTeme 3Toro Tpe-
WKL TMAPOPa3PLIBA B "YMCTOM' BMAE MOTYT U He BCTPETMTLCA. TpelnHHanA
nopucTocTe 06bIYHO Hesenuka. OHa OUEHVBAETCA B AOM W fNepBble eanHULL!
NPOUEHTOB, NO3TOMY CO BpeMeHeM MOXeT 6biTb '3aneyeHa’ 3a cyeT MUHepans-
HbIX HOBOOOPa30BaHWit MNM MeXaHWYECKUX (TEeKTOHUYECKWUX, NUTOCTaTHYeC-
Kux) HanpaxeHuir. BorieacTere 3TOro TpelMHHBIA KONnNeKTop nepecTtaer cy-
ulecTsoBaTh. HafexxHoe nepeKkpbITie NAACTOB-KONNEKTOPOB MOWHbIMM 3Kpa-
HUPYIOLIMMKU TomuaMn u cyulecteosanmne ABT/] 6naronpuATCTBYIOT coxpaHe-
HUIO 3UAIOLWNX TPELLMH, a B LIeNIOM 1 KONNEKTOPOB TPEWWHHOrO TUna,

TpewunHHble KonneKTope! HOPMUPYHOTCA TONBKO B CUABHO YMIOTHEHHbIX,
Xpynkux nopopax. Takue csoincTBa o6nomouHble (necyaHble U aneBpuTOBbIE)
nopoabl NpUobpeTaldT B NAATOPMEHHBLIX YCNOBMAX Ha Gonbwnx rnybuHax,
a B reOCMHKIMHANLHLIX 0BNACTAX — B pe3ynbTaTe CTpPecca WM TakXKe nocne
npebbiBaHuA Ha GonbwiMx ray6uHax. PopMMpoBaHUE TPEUMHHBIX KONneK-
TopoB nocne npuobpeTeHna MOPORAMU COOTBETCTRYHOLIMX CBOWUCTB MOXET
NPOUCXOAUTL HA Pa3NnuHbIX rNyBMHAX B 33aBUCUMOCTU OT TEKTOHWYECKWUX yC-
noBui.

CMEWaHHbIA TUN KONNeKTopa B 06NMOMOYHbLIX NOPOAAX XapaKTepusy-
€TCA COBMECTHLIM MPUCYTCTBUEM MEX3EPHOBbLIX ¥ TPeWwnHHbIX fop. Kak yxe
0TMEuanoch, TPeuMHOBaTOCTL B OONOMOUHBbIX MOPOAAX Pa3BUBAETCA TONbLKO
B CNy4ag uX CyLLeCTBEHHOTO YNNOTHEHWA WU CHIXKEHWA NnacTmuHoctn. Ho Takue
M3MeHEeHWA NPOUCXOAAT NPU 3HAYNTENLHOM CHUXKEHMW NOPUCTOCTU NOPOA.
CnepoBaTenbHO, CMELLAHHLIA TUN KOJSIEKTOPa MOXET BO3HUKHYTL B MOPOAaAX,
HEKOrAa UCNbITAaBLLINX CTPECC, NOrpyXeHue Ha 6onbiiive rNybuHblI MM HaAxoAA-
IMXCA B TaKWX YCNOBUAX B HaCTOALLEE BPEMA.

CMewaHHbIA TMN KONNeKTopa ChopMUPOBaH Mex3epHoBOW (mepBUYHON
WNU BTOPUYHOMN) W TpewwmHHol nopuctocTeio. OH xapaKTepeH ANA fecyaHbIX
W aneepuTOBbLIX NOPOA, 3aneralowmx Ha Gonbwnx rnybuHax. Bmecre ¢ sTum
ManoBePOATHO, YTO6LI TAKOW KONNEKTOP BO3HUK B HedTeHackIWeHHbIX NOPO-
Rax-KONNEKTOpax Noposoro Tuna (B A3HHoE BPEMA HAXOAAWMNXCA Ha Bonbmx
rny6uHax), ecnu noBywKa 6bina 3anonHeHa B NepuoA ee npebbiBaHNA Ha He-
6onbwion rnybuHe, Npu BbICOKUX KOMNNEKTOPCKUX CBoMCTBaX. JTu KONnek-
TOPCKWe CBONCTB3 W, B HAaCTHOCTU, BLICOKAA NOPUCTOCTb COXPAHAIOTCA, KaK
NOK a3bIBalOT MHoTouncneHHsle hakThl, ¥ Ha Sonbwux rny6uHax. Npu Takux
ycnosuax obnomouHble NOPoAb! 06MaA3I0T BLICOKOW NNACTUUHOCTHIO U Manoi
XPYNKOCTLIO, YTO HE6NAronpuATHO ANA Pa3BUTHUA TPELLMHOBATOCTH.

McxonA M3 3Ton KoHuenuuu MPeaAcTaBAAETCA, YTO Ha Bonblinx raybunax,
TaM, rge B 06MOMOuUHBIX NOpoAax (OPMUPYIOTCR KONNEKTOPb! CMEWaHHOro
TUNa, yCnoBUA ANA BO3HMKHOBEHWA 3anexel HehTU Mano 6narofpuATHbI, foc-
KONbKYy K 3TOMy BpeMeHy NMOPOAb! PAacrofaraloTCA YiXKe HWUXKe rNaBHOW 30HbI
Hedhreo6pa3oBaHuA. BmecTe c TeM nepethopMUPOBaHME 3anexell B peaynerare
nepeToka HedT ¥3 KONNEKTOPOB NOPOBOro TUNa B KONNEKTOPb! CMELUAHHOTO
{cnoxHoro) TMna BrionHe Bo3MoXHb!. Bonee BepoATHBLI Ha Bonblunx ray6burax
B KONAEKTOpaxX CMeWaHHOro TWMa 3aneXxu NPUPOAHOTo rasa, ANA KOTOporo
yCnoBUA reHepauvun B takKoW o6CTaHOBKe OCTalOTCA AOCTaToMHO Bnaronpuar-
HbIMU.

Il. Tpynna kap6oHaTHLIX NOPOA-KOAMEKTOPOB LUMPOKO pacnpocTpaHeda

AQ



B ¢haHepo30icKux oTnoxeHnax. MopoAbi-KonneKTopsl 3TOW rpynrbl NPeAcTas-
NeHbl U3BECTHAKaMMW, AONOMMTAMU M NPOMEXYTOUHLIMU Pa3HOCTAMW NOPOA
Pa3nMyHoit CTPYKTYpbl, TEKCTYpb! M reHesunca. [lopoBoe npocTpaHCTBO 3AeCh
TaK>xe BeCbMa pazHoo6pasHo no Mopdonorun U pasmepy. 3AeCb PasBUTbLI MeX-
3epHoBble, MextopMeHHblie, BHYTpUdOpMEHHbBIE U TPeWUHHbIE NOPbI.

XapakTepHoii 0CoBeHHOCTbI0 KapBoHaTHBIX MOPOA ABNAETCA Bonee BbICO-
KU TEMN UX YNNOTHEHMA Mo cpaBHeHuio ¢ o6nomouHbiMu. OCOBEHHO MHTEH-
CMBHO YNNOTHAIOTCA XEMOreHHbIE M3BECTHAKMU U AONOMUTLI. YKe Npy Norpyxe-
HUM Ha rny6uny 1500—-2000 M ux nopuctocTs CHkaeTcA ao 10 %. Huxe 3toin
rMy6uUHbI CYUIECTBEHHO CHWXKAeTCA MOPUCTOCTb U APYrUX pasHocTen KapGoHar-
HbIX NOPOA 33 CYeT ayTUreHHOro KansuMToo6pa3oBaHmA.

Cpeavn Kap6OHAaTHbIX MOPOA, TakK XKe Kak n 06/10MOUHbIX, BbIAENAETCA TpW
TMNA NOPOA-KONNEKTOPOB — NOPOBblii, TPEULUHHBIA, CMELLaHHbINA.

MopoBbit TUN KONNEKTOpPa MOXET UMeTb MeX3epHoBOIK, MextopMeH-
HbIA U BHYTPOPMEHHLI BWAbL!I NOPOBOro npocTpaHcTea. MexsepHoBan no-
PUCTOCTb CMaraeTcA M3 Nop MeXAY OTAENbHbLIMU KpUCTannamu Kanbuurta uam
AOSIOMUTA, B TOM YUClie BOZHUKLUAMU B pe3ynbTaTe A0NIOMUT3aUUN N3BECTHA-
KOB B CTafiMio KaTareHe3a. 3Ta NOPUCTOCTL MoXeT GbITb B NOPoAax Ha CaMbiX
pa3nuyHbIX, B TOM uucie U Bonbwmnx rnybunax. fopoBbin KONIEKTOP C MeX-
3epHOBOIN MOPUCTOCTLIO OBBIYHO He BLIAENAETCA BLICOKUMMN KONNEKTOPCKUMU
napametpamu. Haubonee xapakTepeH OH ANA XeMOreHHbIX KapBOHAaTHbIX
nopoAa.

MexdopMeHHbIN BUA NOPOBOro NPOCTPAHCTBa NpeacTaBnAeT cobon nycTo-
Thl MEXAY PaKoBUHaMK nAM nx o6noMKamu B BUOreHHbIX U BUOXEMOreHHbIX
W3BECTHAKAX UM AOMOMUTU3UPOBAHHBIX U3BECTHAKAX, @ TAKXKE B OOMMUTOBbLIX
U3BECTHAKaX MexXAay oonuTamu. BHyTpudiopmerHble nopbl — 3TO Kamepbl
BHYTPU CKeneToB (pPakoBWMH) oTMepwKnx opraHMu3amoB. Takoi Bua NnopucTocTu
xapakTepeH AnA hopamuHUdepoBbIX, KOpPannoBbiXx U Apyrux BuomopdHbix
pasHocTeir u3secTHAKoB. KonnekTops! ¢ mexdopMeHHON U BHYTputhopMeHHOiA
TIOPUCTOCTHIO PacNPOCTPaHeHbl Ha HeBoNbWKMX rNYBuMHAX, HO OHU MOTrYT COXpa-
HUTLCA U Ha BoNbLMX rNyBuHaX NpU NOrPy>KeHUW NOBYLUKWU, YXKe 3anofHeH-
Hon YB.

TpewnHHbIA TUN KONNEKTOpPa BecbMa XapaKTepeH ANA KapBoHaTHbIX
nopoa. O6pa3oBaHMI0O TpewwmH ouYeHb 6NaronNpUATCTBYIOT BHLICOKWUA Temn yn-
NOTHEHNA KapbBoHaTHLIX NOPOA, MOBbLIWEHUE UX XPYNKOCTK ¢ rny6uroit. Moc-
neaHeMy cnocoBCTBYET oKpeMHeHue NopoA, 06bIYHO BoipaXaioweeca B Bblde-
neHun ayTureHHoro (KaTtareHHoro) xanueaoHa B NoposBoM NpPocTpaHcTBe. AnA
CYLECTBOBAHUA TPELUIMHHOrO KONNeKTOpa HeobXoAMMO, 4TOGSI TPeLUHBI 0CTa-
Banucb OTKpbIThiMK (3MAIOWMMKU) , 0AHAKO HepeAKO HabMOAAITCA TpewyHbl,
"3anedyeHHble’’ KaKUM-NNMBO ayTUreHHbIM MUHEPanoMm, yalie BCero KanbunuToM,
pexxe KpeMHe3eMoM.

TpeuiMHb) B KapBOHATHbIX NOPOAaX B OCHOBHOM CBA3aHbLI C Pa3pAAKON
TEKTOHNYECKWX HAMpAXXEeHU, KOTOopble MOryT HEOAHOKPATHO MOBTOPATHLCA,
U C ABNEHUAMU ruapopaspeisa. B tBA3M ¢ 3TUM BO3HMKaeT HECKONbKO reHepa-
UMIA TPeLinH, NocneAoBaTeNbHOCTL 06pPa3oBaHNA KOTOPLIX, KaK npasuno, ner-
KO YCTaHaBNMBAETCA NPU BU3YaNnsHOM UM MUKPOCKOMMYECKOM MK3YyuYeHUU
nopoasbl.

50



TpewnHHsit TUN KonnekTopa o6napaeT HeGONbLLWON EMKOCTLI0, HO NPY 3H3-
YATENLHOM Pa3Mepe NOBYWKU B HEM MOrYT CKOHUEHTPUPOBATLCA 3HauuTenb-
Hble KonuuecTsa YB. TpeuwmHHbIn TMN KonnexkTopa B KapBoHaTHbLIX NMOPOAax
PasnuuHOro reHesnca, CoCTaBA U CTPYKTYPbl BCTPEYaETCA HAa Pa3NUuyHbIX ray-
6uHax. OnpepenarOwm (HaK TOPOM BO3HUKHOBEHUA TPELUUHHBIX KONNEKTOPOB
CNYXUT CTENeHb XPYNKOCTW NOpOAbl, ee CNocoBHOCTL K pacTPeCKUBIHWIO.

CMewaHHbIA TUN KONNEKTOPa MOXET UMETb MEXX3EPHOBOW, TPELIUHHbLIN
U KaBepHOBbIA BuAbl NOpPoBOro npocTpaHcTBa. OGA3aTeNbHLIM 3NEMEHTOM
PaccMaTpuBaEMOro KonneKTopa ABNAETCA TPEWMUHHaA nopucTocTs. OHa Moxer
COYETATLCA C MEX3ePHOBOW WM KaBePHOBOM, a HEPEAKO U C oﬁéumw BMecTe.
TpewnHoBaTOCTL NO OTHOLEHWIO K KaBePHOZHOCTH, 3 MHOTA3 U MO OTHOWEHWUIO
K MEX3ePHOBOI NOPUCTOCTU ABNAeTCA Gonee paHHei. UMenHo B pe3yneTare
MUFPaLUK NNacTOBbIX BOA NO TPelWHaM NPOMCXOAUT PaCTBOPEHWE OTAENLHBIX
thparmeHTOoB Nopoabl ¢ 06pa3oBaHMeM KaBepH, UNU XKe OCyLLeCcTBAAETCA AONO-
MUTU3auUA U3BECTHAKOB. TakuM 06pa3oM, CMelwaHHbIA KONNeKTop No CBOEK
CyTW BTOPWYEH U XxapaKTepeH ANA CpeAHUX u Bonbwux raybun. OH MoxeT
(ocoberHo npu Hanuuuu KasepH) o6nafaTh BbiCOKOIM eMKOCTBIO M TpOHWUae-
MOCTbi0, B Kap6oHaTHbIX Nnopofax Ha 6onblux ray6uHax 3TOT TN KonnekTo-
Pa Nonk3yerca HanboNbLUMM PasBUTUEM W NpeacTaBnAeT 6ONbLIOK NpaKTuyec-
KWt UHTepec.

I1l. Fpynna FAMHUCTBIX NOPOA-KONNEKTOPOB y HAaC B CTPaHe CTana W3BecTHa
OTHOCUTENbHO HepaBHO, [leno B Tom YTQ rauHNCTbIe NOpPOoAb! He 06pasyloT Tpa-
AULMOHHBLIX NOPOBLIX KOMMEKTOPOB, 3 Ha HeBonbWWUX W CPeaHux rnyGuHax
OHU NOCTAaTOYHO NNACTUYHbLI U, CNefioBaTeNbHO, HE AAOT OTKPLITbIX TPEWUH.

3anexu Hed T U raza, CBA3aHHLIE C FAMHUCTLIMU KONNEKTOPaMK, UMEIoTCA
BO MHOrux CTpaHax. BosHuKHOBeHUE TPEUIUWHOBATOCTY B MMHUCTLIX NOPOAaX
ofycnoenuBaeTcA papom ¢akTopos. Cpean HUX — AOCTATOYHAA XPYyNKOCTb
NopoA, KOTOPaA CO3A3ETCA 33 CyeT NUBO 3HauMTeNnbHOro NorpyseHua, nuéo
ctpecca. bnaronpuATCTBYET PacTpecKuUBaHKIO FNNMH, KaK Nokasanu Ha npumepe
3anaaxoit Cubupu O.F. 3apunos u B.N. CoHuy, ceaMmeHTOreHHOe UNU KaTta-
reHHoe OKPEMHeHMe, TOHKOe nepecnavBanve raunel ¢ OB, Hanuuve ABM,
NPUBOAARWKX K aBTOpa3pbiBy NOpoA MO NNOCKOCTAM CEAVMEHTAUKOHHON MUK-
pocnonctocTh. FnuHKCTbIE AOPOALI-KONNEKTODLI NO MWHEPanbHOMY COCTaBy
OTHOCATCA nNPEMMYUIECTBEHHO K FMAPOCNIOAUCTLIM, 4TO npeponpéaenAeTca
UX IU3NYECKUMU CBOICTBAMM U HaXOAUTCA B COOTBETCTBUM C ofULelt 3aKoHo-
MEPHOCTBIO 3BOMOUUU FAVUHUCTBIX MUHEPAnoB MNpW NOrpyXeHwuu — nocTeneH-
HBIM UCYE3HOBEHUEM MOHTMOPUNNOHUTA, KBONUHUTA, CMELIBHHOCTONHbLIX 06-
Pa3oBaHWi 1 NOBbILWEHWEM POAU FUAPOCNIOAbI U xnopuTa, MnunucTble nopogsi-
KONNeKTopbl BCTPEYalOTCA Ha CpeaHUX ray6uHax, HO 3HaumTensHoe pa3BuTue
OHWU NONyYalT Ha BonbwKx rny6GuHax.

IV. Mpynna MarmaTnyeckux, MeTaMOPMDUYECKIUX, KPEMHUCTBIX, cynbat-
HbIX NOPOA M KOPbI BHIBETPUBAHUA PeAKO BETPEYAOTCA KaK KonnexTopb! Hed-
T 1 rasa, XoTA B PAAe Cnyuaes oHn 06nafaloT AOCTaTOYHO BLICOKHUMU KONnnex-
TOPCKUMU CROUCTBaMU. ATO onpeqehﬂemﬂ TeM. YTo MarMaTuueckue, MeTamop-
thuieckue NOPOALI M KOPbI UX BbIBETPUBAHMA PacnonarateTcA 06blMHO Huxe
HehTerasoMaTepuUHCKUX TonMw, W UX KONNEKTOPCKUE, CBOMCTBA, KaK NMpaBuno,
HWXE, 4eM y 3aneraiowmx ‘N0 COCEACTBY OCaAO4HbIX Nopoa. Kpemuucrtoie
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v cynsdaTtHble NOPOAbLlI TakKKe 06NafaloT HEBLICOKMMW NEPBUYHLIMU Konnek-
TOPCKUMM CBONCTBaMM.

MopoBbilh TUN KONNEeKTOPa XapaKTepeH ANA NOP BbIBETPUBAHMA Marma-
THyeckux U Metamopuveckinx nopoa. Ha HeBonswmnx rnybunax (Hanpumep,
8 3anaaHoi Cubupu) nopucToCTs NOPOA, COCTABNAIOWNX KOPY B bIBETPUB aHUA,
AocTuraeT 24 %, oAHAKO C yBenuueHUeM rMy6uHb! OHa CYLLECTBEHHO MOHWXKa-
eTcA.

TpeuwMrHHbIM TUN KonnekTopa obpasyloT marmatuyeckue, metamopdu-
yeckue nopoAs! (rpaHnUTsl, aHAE3UTLI, cnaHubl U Ap.) . MocKoNbKY 3T NOPOALI
yXe Nno CBOel npupole XPYnkKu, ManonnacTMuHbl, TO OHN MOryT pacTpecku-
BaTLCA M Ha ManbIX, U Ha BonblKMX rNY6GUHAX NPU COOTBETCTBYIOWEA TEKTOHMU-
yeckoin obctaHoBke. KpoMe Toro, TpewmMHHblid KonnekTop o6pa3yeT KpemMHuc-
Tote 1 cynbdaTHsble ocafouHble NOPoAbl. [MockonsKy Ha Mansix rnybuHax aTm
nopoAsb! AOCTaTOMHO NNacTWuiibl (AMATOMUTLI, ONOKOBUAHBIE CUMUMTLI, Fuf-
Cbl U Ap.), TO ANA NprobpeTeHnA CNOCOBHOCTU K PacTpecKusBaHuio {nNoBbiwe-
HUIO XPYNKOCTU) OHI AOMKHBI NOBbIBaTL Ha BonblMX rNy6uHax. PacTpecknBa-
HWe Nocne 3TOro MoXeT NPOUCXOAUTL HA Pa3NNYHON rny6une.

CmeullaHHbIA TUN KONNeKTOpa B PaCCMaTpUBaeMoiA Fpymnne, Kak u fpe-
Abipytie, pasBUT He3HauMTensHo. CMelaHHbli, NOPOBO-TPEWMHHLIA TUN Kon-
neKTOpa BCTPEYaeTCA CPeAu KPeMHUCTHIX nopoa, BynKaHWyeckux Tydos.
Mopbl OTHOCATEA K Mex3epHoBoMy unu mexdopmenHoMy (B cunuumtax)
BUAAM U ABNAIOTCA nepBudHLIMK 06pasoBaHuAMU. TpewmHsl UmeloT 06biuho
TeKTOHWYECKYI0 Npupoay.

B nocneakue roas! LUMPOKO AMCKYTUPOBANCA BONPOC O Ponu Y8 8 ¢popmu-
POBaHMK U COXpaHeHMM flopoBoro NPOCTPaHCTBA FOPHLIX NOPOA. CornacHo
0AHOI N3 ToueK 3peHuA, "HedbTh Y Ta3 He BAMAIOT Ha KONNEKTOPCKUe CBONCTBA.
B NOATBEPXKAEHUE 3TOr0 aBTOPbLI CCbINAIOTCA Ha HU3KWUe NOPUCTOCTL N NPOHU-
uaemocts HedTecopepawmx nopoA. CornacHo Apyroit Touke 3peuun, YB
0Ka3bIBalOT cheCTBeHHoe BNMAHME Ha KOMNeKTOpCKUe CBONCTBa nopoa. WUc-
CnenoBaHUA NOCNeAHUX net noxaaanm 4TO B Pas3sNnUyHbIX reonoro-reoxmmuyec-
KUX YEnoBUAX 14:) NpoRBNAIDT cebA HeoAMHaKoBO. B cnyuyae 3anonHenna nopo-
BOro MPOCTPaHCTBaA HEqITLIO, He COoAepXKaLien BOAb! U APYIUX XUMUYECKU aK-
TUBHbBIX KOMITOHEHTOB, MPOUECCH BTOPUYHOrO MUHEPanoo6pa3oBaHUA CUNLHO
nopaBneHs! UMK He nNporBnATCA Boobuwe [16, 39] . Ecnu k Tomy xe HedTs
HaxoauTtA noa GonbluMm AaBneHnem (HaanMep, ABMA 8 ycnosuax Sonbwmnx
rny6un), oHa npenATCTBYET MeXaHUYeCKOMY YNNOTHEHUIO MOPOA U CMbIKAHUIO
TpewmH. Takum o6pasom HedTb CriocoBCTBYET COXPAHEHUIO NEPBUYHOTO U BTO-
PUYHOr O NOPOBOro NPOCTPaHCTBA.

370 3aKnioueHne NoATBepKAaeTCA cneayowmumu dhaktamu. B Apancopckoit
cksg. CM-1 (Mpukacnuittkan BNaauHa) NOMHaR NOPUCTOCTH HUKHETPUACOBOrO
BOAOHOCHOTO Nec4aHnka ¢ rny6axsr 4197 —4200 m coctaBnana 8,7 %, a HMXkHe-
TPUacoBoro anesponuTa ¢ Gonbweit rnybunsl (4457-4458 m) — 12,6 % npw
HedteHnacoiueHHoCTM 80 %. MopobHbie AaHHble MMEIOTCA U NO APYIUM CKBa-
wuHam. B 3anaano-KyGaHckom nporube HedTeHachILeHHble aneBPoOnMTLI Ha
rny6une 5200—5450 m (Cesepckoe MecTopoxaeHue) obnapaioT 6Gonbuuen
nopuctocteio (10—18 %), yem HeredTeHoCHble dneBponuThi € rny6uHsl 4700—
5000 m Ha NeBkunckol nnowaam (nopuctocts 2—10 %) .
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Puc. 17. Kpugtie ne6uToB npoAyKTHBHLIX ckBaXuH Ha HedTs (7) w Ha Boay (2) pesomc-
Kux necuaHuix mopop Tumano-Mewopckoit HedTerazonocHon nposwHunn (Mo B.A. Je-
6eneBy) .

30Hb1 YNNOTHEHUA: @ — cNaboro v ymMepeHHOro, 6 — CUALHOTO ¥ OYEHBL CUNLHOTO.

B cxo6Kax — YMCNO UCNO/LIOBAHHLIX PE3YNLTaTOB UCNBLITaRNM

OyeHb HarnAHoO MOKa3aHa Ponb Hed TV Apu KaTareHese NOPoOA B TUMaHO-
Meyopckoit nposuHumm B.A. NMebegessim [20] . Matepmnansi u3yyveHus ne-
6UTOB BOROHOCHLIX U HE(ITEHOCHbLIX CKBaXXWUH U3 AEBOHCKUX NeCYaHUKOB NOKa-
3anuK, 4TO YXe B 30HaX cnaboro u ymepeHHOro ynnoTHeHUA HaMevaeTcA Audide-
peHunaums B AebuTax HehTM M BOAblL, @ B 30HE CUMBHOTO U OYeHb CMNBHOIO
ynnotHeHua (6onblive rny6uHbl) paanuuma B AeBUTaX OYEHb 3HAUMTENbHbBI
(puc.- 17, a, 6) . Takan KapTUHa pacnpeseneHna AeGMTOB ABNAETCA CNEACTBUEM
TOPMOXEHUA CHWKEHUA KONNEKTOPCKUX CBOWCTB NOPOA NpU NOTpyXeHuKn Ha
6onbwiie rnybuHbl 3a cyeT BAMAHKUA Hed K.

Bo3smoxHO, oaHaKo, ¥ UHOE NPoABNEHUE BAMAHUA HePTU Ha NoPoAbI-Kon-
nexkTopsbl. U3gectHo, 4TO B npouecce MUrpauvy, GopMUpoBaHUA 3anexen,
3 TaKKe B 30HE BOAOHE(TAHOr0 KOHTaKTa HethTh U BOAA, CONPUKACAACH, B3aN-
MOZEACTBYIOT Mexay coBoit. 3To yallle BCero NPUBOAUT K OKUCNEHNIO HedTH
U o6pa3oBaHui0 yrnekucnoTsl. MocnegHAA cnocobeTBYeT ycuneHwio pacTBo-
pAaloweit cnocobHocT Boabl MO OTHOWEHUI0O KO MHOTMM MuHepanam, B TOM
YACne Kanbuuty, AONOMUTY, KBapuy U Ap.

BmecTe ¢ TeM onucaHbl ClyyaM, Korha B 30He BOAOHEMTAHOrO KOHTaKTa
Npoucxoaunu pereHepauma KBapua [11] v BbineneHve BTOPUMYHOro Kansuura.
Takue, KaxeTcA, HECOBMECTUMbIE ABNeHWUA OBBLACHAIOTCA cheflylowmm o6pa-
3om. Moa geictenem 06pa3oBaBLIeACA yrAeKUCoTel B BOME MOBbILLAETCA
KOHUEeHTpaumA erMHeaema W NPoAYKTOB pacTBOpeHWA KapGoHaTos. B nocne-
AyiolieM, B NPOUECCE reonoru4ecKOro Pas’BUTUA peruoHa U3MeHAeTCA TepMo-
6apuyeckan 06CTaHOBKa, Hapyu.lae'rcn ‘M3NMKO-XMMUYECKOE paBHOBECUe B pacT-
Bope U YrnekucnoTa BblnenFleTCFl B caMOCTOATENbHylo a3y, nepexonA B raso-
BYIO WanKy WM B cOCTaB” rasos, pactTBOPeHHbix B HedTu. Beneactsue 3toro
ob6cronTensCTB3 BOAla B 30HEe BOROHE(TAHOro KOHTaKTa 0Ka3biBaeTCA nNepecsl-
WeHHONW KPEMHE3EMOM M KanbUWeM K APYTrUMK COEMMHEHNAMM, U3BbITOK
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KOTOpbIX BbiAenAeTCA B TBepAyio a3y B BUAE KaEMOK pereHepauun KBapua,
BTOPUYHOTO Kanblyuta U Apyrux muHepanos. Mcxoas M3 BblwenpuBeaeHHbIX
hakToB U TeOpeTU4YECKUX MpeaCTaBMeHUA, BNONHE BO3MOXHO MOBbILLEHUE
KONNeKTOPCKUX CBOMCTB OBNOMOUHBIX U KapBOHATHBLIX NOPOA HA MYTAX MUr-
pauumn BoAOHedTAHLIX CMeCel U B NOBYLLKaX, B Apouecce ux sanonHeHunn YB.
B pabortax A.B. CmuprnoBa, M.B. Xeuposa, 3.A. [launbekoBoit umetotca
CBeAEHMA O BAMAHMKM ra3oB Ha KaTareHHsle u3meHeHnA nopoa. Npu atom oTme-
4aeTcA, YTO B rasoHOCHbIX nNopopax Bonrorpaackor obnactu 3epHa KBapua
33 CueT KOPpO3UM UMEIOT WepoxoBaTyio (warpexesyto, no A.B. CmMupHosy)
nosepxHocts. fopo6bHoe otmeudanu M.B. Xeupos, 3.A. [laun6exosa anAa no-
pof AsepGannxana. W3 3toro cknagpiBaeTcA BreyaTneHe O XUMU4ECKOM
aKTUBHOCTU yrneBoAOPOAHbLIX ra3os. Ham npeactaBnaerca, 4To 3TO He COBCEM
taK. lpakThyeckn B coCTaBe NPUPOAHLIX YrNeBOAOPOAHLIX ra3os BCeraa
(vnu nouTn Bcerpa) NPUCYTCTBYIOT NPUMECU arpeCcCUMBHbLIX ra30B — YrNeKuc-
notbl, cepoBopopona. Mx copeprkaHne BapbupyeT B LWMPOKUX npeaenax — or
Doneit pO HeCKONbKUX AECATKOB npoueHToB (Hanpumep, ActpaxaHckoe, OpeH-
6yprcikoe n Apyrue mMecTopoXkfeHua). ITv rassl, 0COGEHHO YrNeKUCNoTa, Cy-
UeCTBEHHO MOBLIWAIOT PacTBOPUMOCTb KBapua WU onana, 4To MOATBEpAMNOCH
akcnepumentamu E.C. Kabanosol u HarnAagHo unmocTpupyeTcAa Ha puc. 18.
Hamu uccneposanuck 06nomMouHble 3epHa KBapua B Me3030MCKUX OTNOXEHUAX
Mpukacnuiickon BnaauHsl. OKasanocb, YTO KOPPOAMPOBAHHbLIE 3epHa KBapua
WKMPOKO pacnpocTpaHeHbl B NopoAax oT nosepxHoctu ao 2000 m u paxe Hec-
KONbKO Hwke. AHanu3 ra3oB B npobax GypoBOro pacTeopa nokasan, YTo
rNaBHLIM UX KOMMOHEHTOM B 3TOM YacTW paspe3a ABAAECTCA YrNeKWUCNoTa,
a yrnesOAOpPOAHble ra3bl (MeTaH) COCTaBNAIOT AWWbL HE3HAYUTENLHYIO LOMO.
NUMeHHO C gerCTBUEM yrneKUCIOTs! Mbl CBA3LIBAEM MOABNEHME LLIEPOXOBATOMN
(warpexeBoit) noBepxHOCTM 3epeH KBapLa B ME3030ACKUX OTNOXEHUAX
Mpukacnuinickoit BraamHsl. TaKylo ke NpUpoay, HaM NpPeACTaBNAETCA, MMeeT
wiarpeHeBasn NoBepxXHOCTb M B cny4aAax, onucaHHbix A.B. CMupHoBbIM U apy-
rMMK, @8 MeXAy WAarpeHeBoin MoBEPXHOCTLI0O U HedTerasoHOCHOCTLIO UMeeTCA
KOCBeHHaA CBA3b — yepe3 yrnekucnoTy. B cnyuae npucytcreva 8 nopoaax
TONLKO YFrNeBOAOPOAHBIX ra30B BTOPUYHOE

MuUHepanoobpasoBaHUe WU pacTBOPeHMe

DoMkHbl 6biTo noaasneds). lpu cywect-

s of q BOBaHMM B Takux kKonnekTtopax ABM[

S0 0L yrneeoAOpoAHble rasbl AOMKHbLI MNPEAATCT-

SE 2 BOBaTb W MeEXaHWYeCKOMY YMNNOTHEHUIO
SO W nopoa.

LW MopoBoe NPOCTPaHCTBO, ABRAIOWeEECA

§ 201 OAHUM W3 TNaBHbIX NPU3HAKOB MOPOA-

0 ! 1 I 1 KONneKTOpoB, GOpMUPYETCA B pa3Hble 3Ta-

100 Biofmaio “00 fbl NATOTEeHE3a U 3aTeM U3MEHAETCA Ha Npo-

! TAXEHUN reonoruyeckon ucropuu, MNpunaTto

Puc. 18. Pacteopemwe roporo pasfenATb MOPOBOE NPOCTPAHCTBO Ha nep-

xpycrana B Toke yrmekucnotes  BUYHOE 1 BTOpuuHoe. [loa nepsuunbiv

{7) w azora (2). No E.C. KaBa-
HOBOW
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AMMeHTOreHesa u AanareHesa. K BTOpMYHOMY NOPOBOMY NPOCTPAHCTBY OTHO-
CAT TaKoe, KoTopoe BO3HUKNO B yxe chopMUpOBaHHOI ropHOt NOpoAe B CTa-
AvI0 KaTtarenesad. Ha Gonbwinx rnybuHax yalle BCEro BCTPEHaeTCA CMeLUaHHbIN
TN NOPOBOro NPOCTPAHCTBA, NPeACTaBNAOWMiA coBOl CoueTaHue NepPBUYHOrD
¥ BTOPUYHOTO.

®opmansHo pasfenus NopoBoe NPOCTPAHCTBO MO reHe3ncy Ha NepBuvYHoe
M BTOPUYHOE, B peanbHbiX YC/IOBUAX AANEKO He BCEr4a MOXHO yCTaHOBWUTSH,
K KaKoMy e Knaccy oHo oTHocutca. C Bonblioit aoneit BepOATHOCTU K nep-
BUYHOW OTHOCATCA MeXihopMeHHaA u BHYTpndopMeHHaA NOPUCTOCTb B U3BECT-
HAKaX. Takoe 3aKmnoyeHWe AeNaeTCA Ha TOM OCHOBAaHWW, 4TO NpU KaTareHese
octatkun cayHbl (BuOreHHble KanbUMT U aparoHWT) OGbI4HO PacCTBOPAIOTCA
paHblie, 4YemM XxemoreHHbid KanbuuT. CnefoBartensHo, ecnu noposoe npocT-
PaHCTBO OrpaHMueHo ocTaTkamu chayHbl MM HAXOAUTCA BO BHYTPEHHMX NONOC-
TAX MX CKENneToB, 3Ha4UT, OHO He MOXeT ObiTb BTOPUUHBIM, OHO NEPBUUHO.
KoHeyHO, 3TO NOPOBOE NPOCTPAHCTBO B NPOUECCE KaTareHesa MOXeT yMeHb-
WwaTtbcA no o6beMy 3a CYeT YNNOTHEHVUA NOPOAbI UNMKU BblAENEHWUA BTOPUYHBIX
KapBoHaToB.

CnoxHee 06CTOMT AeNO C reHeTMHeCKOW TPAaK TOBKOW MeXX3epHOBOI nopuc-
TOCTU B 0OBNOMOUHBIX NOpoAax. B nocnegHMX OCHOBY MAM Kapkac COCTaB-
nAT 06noMouHble 3epHa, a MeX3epHoBOe NPOCTPaHCTBO MOXeT 6biTh cB0GOA-
HeiM (nopel) nau e sanonHeHo uemeHToM. MNpu n3meHeHun UINKO-XUMK-
YeCKMX YCROBMI MOABMXKHBIE MUHEpanbHble BUAbI HEMEHTa TaKue, HafpuMep,
Kak KaNbuMT, CynbdaTbl TEOPETMYECKW MOryT HEOAHOKPAaTHO BbIHOCUTLCA
M OTKNaALIBaTbCA B MEX3EPHOBOM npocTpaHcTBe. Hanpumep, kapboHaTHbINA
UeMeHT B MecyaHbIX M aneBpUTOBLIX NOPOAAX HaYMHAET PacTBOPATLCA YiKe
B NpUNOBepPxXHOCTHOI 30He. Huke, B -yCNOBMAX MNOBBILWEHHbIX TeMNepaTyp
n pasnenwit (ana Npuiacnuickoin Bnapnsl T 2> 65-70 °C, Pruap = 25 MMa),
KansyuT HauMHaeT BLIAENATLCA B MOPOBOM npocTpaHcTee. EcTb ocHoBaHuA
CYMTaTb, YTO NpPWU NaNbHEALLEM NOrpy>XeHUW KanbuuT BHOBb AOSKEH PacTBo-
pATbCA. B oTgenbHble 0TPe3KU BPEMEHWU B NECHaHLIX U aNneBpUTOBbIX NOPOAAX
MOryT COBMECTHO COCYULECTBOBATL NEpPBMYHbIE U BTOPUUHBIE nopbl. Pacno3Ha-
HWe NEPBUUHON U BTOPUUHON MEXX3IEPHOBOW NOPUCTOCTU B 0GMOMOYHBLIX NOPO-
fax — 3T0 CnoXkHaA 3apaua. Nyt ee peweHUA — U3yYEHNE XMMUUECKOTD COC-
TaBa eMeHTa (B TOM uucClle ManbiX 3NEMEHTOB, PaCCeAHHbIX B HeM) M aHanu3
M30TONHOTO COCTaBa 3nNeMeHTOB U 0ocoBGeHHOCTel pacnpepeneHUA (noOKUAOB.

Bo3HMKHOBeHMEe HOBOFO NOPOBOro MPOCTPAHCTBA M NOBbIWeEHWE KOonnex-
TOPCKUX CBONCTE NOPOA He BbI3biBaeT coMHeHuit. MpumeHnTensHo K 60nblinm
rny6MHam MOXXHO Ha3BaTb TPU npouecca, KoTopbie cnocobeTeyioT o06pasosa-
HWIO NOp B CTaAMi0 KartareHesa:.l) pacTBopeHue COBAMHEHWH, HeYyCTONYUBbLIX
B KOHKPETHbIX (BU3NKO-XUMUYECKUX YCNOBUAX U BbIHOC NMPOAYKTOB peaKiuu;
2) RONOMMUTU3aUMA U3BECTHAKOB; 3) pacTpecKuBaHue NOpPoA.

PacTBopeHune OTAENbHbLIX KOMNOHEHTOB 0CaAO4HbIX NOPOA — NPOUECC BECh-
Ma pacnpocTpaHeHHbiid. PacTBopaloTca Kap6oHaTHbIe MUHepanbl, nonesble Wna-
Tol, KBapy, pasnaraetca OB. Bce 310 B 6naronpuATHBIX YCIOBUAX B8 Criyyae
yRaneKMAa NPOAYKTOB peaxkuun cnocoBCTByeT MORBBILIEHUIO KONNEKTOPCKUX
cBoiCTB nopofl. K coxanenuio, norpyxexre nopoa Ha bonbluMe rnyBuHbI CO3-
AaeT ype3BbIi4aHO BbICOKOE ropHOe RaBneHue, KOTOPOE NPUBOAUT BO MHOTMUX
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CNyY4aAX K CUMALHOMY MEXaHUYEeCKOMY YMAOTHEHUIO U NMKBUAAUMU NOPOBOro
NPocTpaHCcTBa B NOPOAaXx.

Ha Haw B3rnaa, HOBoe NOPOBOE NPOCTPAHCTBO 3a CYET PaCTBOPEHUA BO3HU-
KaeT B OCHOBHOM Ha HeBonbwnx u cpeannx rayburax (2500—3000 m) v B 6na-
rONPUATHLIX YCNOBUMAX OHO MOXET COXPaHATLCA NpU norpyxXenwuu. Ha 6onb-
wmx raybuHax, B yCAoBUAX BLICOKMUX AaBfIEHWH U TemnepaTyp AnA 0Cafo0u-
HbIX Nopofi Bonee xapakTepHbl METaCOMaTHM4eCKUe npoueccsl U obpa3zoBaHue
HOBOro MNOPOBOr0 NPOCTPaHCTBa, 3AeCb, NO-BUAMMOMY, BO3MOXHO B 30HaX
NOBbILEHHbIX KOHUEHTPAUUA YINEKUCNOThI U CepoBoOAODOAA.

C npoueccamn pacTBOpeHUA CBA3aHbl BTOPWUYHOE NOPOBOE NPOCTPAHCTBO
B 06NMOMOYHLIX MOPOAAX, NOPUCTOCTL B KapBoHATHLIX NOPOAaX, BOIHMKLLIAA
B pe3ynbTaTe PacTROPEHUA KanbUMTOBbLIX U aparOHUTOBLIX OCTaTKOR thayHbl,
00AUTOB, a TaKXXe KaBepHbl U KPYNHbIE NONOCTU U Newepsbl.

JlonomMuTrzaunAa M3BECTHAKOB — NPOUECC, LUMPOKO U3BECTHLIN B reonorum.
Teoperuyeckue pacueTbl U dakTuyeckue AanHbie [5, 31] nokasbiBaOT, 4TO
100 %-Hoe 3aMellieHNe KanbuMTa AONOMUTOM (M3 pacyeTa MONEKYNa Ha Mone-
Kyny) NPuMBOAUT K yMeHblleHno o6bemMa Teepaoir dasbi Ha 12,5 % u cooT-
BETCTBEHHO BO3PacTaHUK MOPUCTOCTU Ha 3Ty BenuuuHy. Mpu HenonHo# gono-
MUTU33UMN U3BECTHAKA BEAWYMHA NOPUCTOCTH UMEET NPOMEXYTOYHOE 3Haye-
Hue. 3ameueHo, 4TO aparoHUTOBbLIE OCTATKK thayHbl MeHee YCToiuMBbl. OHU pa-
Hee, YeM KanbUUTOBbIE, PACTBOPAIOTCA UM A0NOMUTU3UPYIOTCA.

3aBMCMMOCTL NOPUCTOCTH KapBOHATHBLIX NOPOA-KONNEKTOPOB HOro-3anan-
Horo WpaHa ot ponomutuzaummn (no [x. MpuHCcMUTY) cneayrowan: npu pono-
mutusaumm 0, 20, 32, 58 %, nopucrocTs BO3pacTaeT cooTBeTCTeeHHo Ha 0—4,
4-8,8-12,> 12 %.

Hapaay c oTMe4eHHON 33KOHOMEPHOCTBIO B KOHKPETHbLIX reofornyecKux
YCNOBUAX HepeaKo HaBNIAAOTCA Cnyuau, Koraa Mexay NOPUCTOCThbIO U CTe-
NEHbLI0 AONOMKMTU3AUMKM NOPOA HET YEeTKOW 3aBMCUMOCTA U AaXe HaoBopoT —
AONOMUTUINPOBAHHDIE - U3BECTHAKK 006napaioT -6onee HU3KOW NOPUCTOCTLIO,
yeM '‘yuctble’”’ uasectHaku -(MpuKacnuiickaAa BnasnHa, HUXHENEpMCKUe, Ka-
MEHHOYrONbHble OTNOXeHUA B paitoHe cesepHoro bGopra: BepxHeneuopckan
BnaAuHa, Naneo3oucKue OTNOXKEHUA U ap.) .

B cBA3M € 3TMM cneAyeT AeTanbHO WCCREAOBaTL BPEMA AOAOMUTU3ALUK,
Kak yTtBepxpator nutonoru, Heo6Xo0AMMO Pasnn4aTh AONOMMUTU3AUMIO CUHIe-
HETUYHYIO, ANArEHETUYHYIO U KaTareHeTUyHy. [Ipn cuHreHeTUYHON U AnareHe-
TUYHOW RONOMUTU3ALMUK, NOKA NOPOAA elle He copmupoBanachk, o6pasyiolliee-
CA NOPOBOE NPOCTPAHCTBO BCKOPe MCYe33aeT NOA BMVMAHWEM MEXaHUMECKOrO
ynnotHeHnA kKapboHatHOro ocapaxka. [lonmoMuTM3auMA NOPOA, NPoOUCLIeALWan
B CTaAMI0O KaTaréHe3a WAW runepreHesa, AOTHKHA COXPAHWUTHCA U OTPa3UTLCA
B CcTpyKType nopofasl. [TogbilieHne nopucTocTM KapBoHaTHLIX NOPOA 3a cueT
KaTareHeTWyHOM (BTOPUYHOI) AONOMUTU3ELUKM OTMEYANOCL HaMu B ROAcCONe-
BbiX Raneo3onckux otnoxennax [Mpuxacnuiicko Bnaamubl (3anapHo-Ten-
nosckaa nnowafs, KapayaraHak u np.), Openbyprckoro ra3soKoHAEHCaTHOrO
MECTOPOXAEHUA, 8 TaKXe N3BECTHO U B APYyrux pernoHax. B 3Tolt cBA3K oueHb
HarnAAHLI Anarpammel, cocrasneHHsle J1.I. Benonoeckod [9] no Marepuanam
BykTeineckoro mectopoxaenna (puc. 19) . Mpu anarexreTrnyeckoh AONOMUTH-
3aUMK 3a8BACMMOCTb MEXAY COAEepPXXaHWeM AONOMMUTAa U NOPUCTOCTLIO He yCTa-
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HOBNEHa, APU KaTareHeTUYeCKOW AONOMUTU3aUMKM — HabniopaeTcAa npAman
33BUCMMOCTb.

Bonpoc Tenepb COCTOMT B TOM, KaK pa3fenvTb AMareHeTUYeCKYylo U Karta-
reHeTuueckylo aonomutusauymn. KapboHaTtHble nopoAsbl, COCTOALLME U3 YUCTOro
KanbuMTa UM AOAOMMUTA, ONLITHLIN NUTONOr AErKO OTAMYAT NOA MUKPOCKO-
noM. Fopa3no cnoxkHee, Korpa B NopoAe OAHOBPeMeHHO NpUCYTCTBYIOT 06a
MuHepana B 3aMeTHbIX KonuuectBaX. CuMTaloT, 4TO MUKPO3EPHUCTLIE, OAHO-
poAHble ROMIOMWTLI ABRAKTCA MEPBUYHbIMKA  (AMareHETUNHLIMU UM  Daxe
ceaumMentoreHHbiMy) . Cnnowb KpynHble poM603ApbI AONOMUTE — MPU3HAK
WX KaTareHeTM4eCKoro NpoucxoxaeHua. TpyaHee onpesenvTth B wnudax pono-
MUT B C/iy4yae 3aMelieHUA UM 4aCTU NOpoAbl, ocobeHHo hayHUCTUYECKMX OC-
TaTKOB, 00NWUTOB, CrycTKoB. B 3Tom cayyae xopowwuit pe3ynbTaT AalOT paHee
M3BECTHbIE, a TENEepb OCHOBaTenbHo 3abbiThie METOALI NPOKPAWMBAHUA OTKPbI-
ThiIX WNUoB C NOMOLULID METUNBWONETa, XPOMOBO-KUCNOro Kanua u Ap.
Bo BCex cnyyaAXx KpUCTanNMKK KanbUUTa OKPaLWMBAIOTCA, 8 NONOMKTA — OCTa-
I0TCA GecuBeTHbIMU. Peakuun nNPoKpallMBaHMA AErKOo MO3BONAIOT yCTaHo-
BUTb RONOMWT HeobbiuHOW Mopdonoruu, Kak apaBuno, Bceraa KatareHeTuy-
Hbit. OpuruHanbHeid MeToa onpefeneHuA BTOPUYHOW AOAOMUTM3aUMK Gbin
npumened E.M. Cmexosbim, .. BenoxoBckoi, M. X. Bynay u ap. Ox cocrout
B TOM, 4TO YCNOBHO YCTaHaBNMBaNWCb COOTHOLWEHWA Kanbuuta U AoNOMUTA
B M3MeHEeHHOW U HEM3MEHEHHOM 4YaCTAX NOPOA; ecnu 3TU KORWUueCTBeHHble CO-
OTHOWEHUA coBNapanu, To Bce npeobpa3oBaHNA B Nopofe 6THOCUNUCL K npo-
ueccam nepexpuctannusauyvm. Ecnu, Hanpumep, copepxaHue AonomuTa yee-
ANUUNOCH B U3MEHEHHOM Y4aCTU NOPOAbI, TO Ero MNPOUCXOMAEHUE CYUTanoCL
pe3ynbTaToM AOAOMUTU3aUMK.
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He BbI3bIBAET COMHEHNA BTOPMYHOCTL NOPOBOIro NPoCipaHCcTBa, obpasosas-
Weroca B pe3ynbTare PacTPeCKUBAHWUA roDHBIX NOPOA. Bhiwe y>ke oTMeyanocs,
YTO TPeUlMHbl MOryT BO3HMKaTh B PasnuyHblX Tunax noboa, obnapaloumx
AOCTAaTOYHO BbICOKOM XPYNKOCTbIO (HM3KOI MNaCTUYHOCTLIO) NpU pa3prAKe
TEKTOHMYECKUX HAMPAXEHUI, NpU KaTareHeTMuYecKUx nNpeobpasoBaHNAX unu
eCTeCTBEHHOM rMApopa3pbiBe Nopol. B oaHol U Tol ke NopoAe MOXeET 6bITh
HECKONbKO reHepayuii TpeulMH OAMHaKOBOro UNWU Pa3NUYHOro reHesnca.

Ha 6onbwunx raybuHax BCTPE4AOTCA MOPOAbLI-KONNEKTOPLI Pa3nnUuHbIX TH-
nos u rexesuca. 06o6uieHne matepranos no paitosam CoBerckoro Cotosa u 3a-
py6exxHbIX CTpaH MOKa3biBaeT, yTo Ha rny6uHax ceoiwe 4000—4500 m nopoas!
npakTUyeckn NO6GOro NMUTONOrMYECKOro COCTaRa MOryT BbiTh KonneKTopamu
HehTM M rasa nNODOBOro, TPEUIMHHOro U CMellaHHoro TMnoB. Wmenr B Buay,
4TO C yBenuyeHreM rnybuHbl 3aneraHna nopoast Bce Bonee ynnoTHAKTCA U NO
cBOMM (DM3NYECKUM NPU3HAKaM NpuBankaloTcAa K MeTamopduruyeckum, TaKoe
3aK/MIOYEHNE MOXXET NOKAa3aTbCA HeobblyHbiM. [MpuunH pasHoobpasua nopoa-
KONnNeKTOpoB Ha Bonbwinx rayBuHax MOHO Ha3paTb Heckonbko. OaHa u3
HUX — "'KoHcepBUpyioilee”-BnuaHne HehbTM Ha CTPYKTYpY NopoBord npocT-
PaHCTBa U Camoii NopoAsl. 3anexm HeTH Ha HEGONbWMX U yMepPeHHbIX rnybu-
Hax hopMUPYIOTCA B ROPOAAX-KONNEKTOPAaX PasnUuHbIX TUNOB U NUTONOrK-
yeckoro coctasa. lMpu ux norpysexun Ha 6onblume ray6unsr (6e3 paspywenun
NOBYWKKU) nepBOHauansHble TUNbLI NOPOA-KONNEKTOPOB He U3MeHAloTcA. Cox-
paHeHue Ha HonblWKX rny6UHax MEX3epHOBbLIX KONNEKTOpPOB MOPOBOro TuUNa
CBA33HO CO CNabbiM MeXaHMYeCKUM YNNOTHEHUEM U HU3KON KaTareHeTuyec-
Kol nNpeobpasoBaHHOCTbIO OTHOCUTEABHO MONMOALIX TEPPUTrEHHbLIX OTNOMEHWUNA,
HE NOABEPrNXCA UHTEHCUBHLIM TEKTOHUYECKUM HanpsaxeHuam. Kak noka-
3bIBAIOT thaKTUyeCKue mMaTepuansl, B KaﬁHo_aoﬁckux necyaHbIX U aneBpUTOBbIX
nopopax 3anafHod Typkmenun u AsepbaitikaHa COXPaHAKTCA BbICOKME KON-
NeKTOPCKUe CBOMCTBA Ha rnybunax 6onee 6 KM. Cneéayiolllan NPUYMHA’ pasHo-
obpasna KONNEKTOPOB — BO3HUKHOBEHME BTOPUYHLIX KONNEKTOPOB Henoc-
PeACTBEHHO HA 6onblMX rriyBUHax 3a CYeT pacTPECKMBAHWUA U U3BUPATENbHOro
PacCTBOPEHUA HEYCTONYUBbLIX KOMMOHEHTOB NOPOA.

TeopeTuuyeckue uccnenoBaHUA M pacuyeTbl, a TaKKe AdHHbIe, NONYYEHHbIE
npu 6ypenun u obpaboTKe KepHOBOro Marepiana U3 rnyBOKMUX CKBaXMH,
NOKa3biBaloT, YTO NOPOABLI-KONNEKTOPbLI MOTYT BCTPETUTLCA Ha 3HAYMTEnbHbIX
rny6udax. K coskaneHuio, K HacTORUIEMY BpeMeHU Mbl He pacrionaraem anna-
paTypoii U MeToAaMK ANA NPUBOPOMETPUYECKOro oNpeAeneHnAa 30H PasBUTUA
nopoa-konnextopoB. Haubonee nepcnexkTMBHLI, MO-BUAUMOMY, CeCMUYeCKUe
METOAbI, 'HO NOKa OHU HE 06NaAAl0T AOCTATOYHON Pa3PelaloLLEl CNOCOBHOCTbIO
B ycnoBUAX Gonbwmnx rny6ud. MNpamsie meToAbl onpeaeneHus 30H pasBuUTUA
KONNEKTOPOB™ — nOCpep,CTBOM 6ypeHdna U U3BNEYEHMA KepHa M3 CKBaXWH
NOKa OYeHb TPYyAOEMKMU, AOPOrU, Aa U TeXHONOrUA BypeHnA CKBaXMUH rny6u-
Hol cebiwe 5000—6000 m oTpaboTana HepocTaTouHo. Mo3ToMy oueHky ravéu-
Hbl Pa3BUTUA KONNEKTOPOB B NOPOAAX Pa3sNUYHOro NUTONOrUYECKOrO COCTABA
MOXHO AaTb NULWb NOCPEACTBOM SKCTPanonauum, onupanca Ha daxkTuueckue
U 3KCNepUMeHTanbHble AaHHble. Teopeercxue pacueTsl B CBA3M C LUMPOKUM
AManasoHOM Konebauwii 3Ha4eHWUII NAapaMeTPoB U FeoNOMUYECKUX YCNOBUA NO-
Ka He MOryT 6bITb MCNONL30BaHbLI ANA NPOrHO3a KONNEKTOPOB.
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OuexnBan rayGUHHOE NONOXeHWE HUXKHeR TPaHulib! PACNPOCTPaHEHWUA No-
pPOA-KONNEKTOPOB, HEOBXOAMMO MMeTb B BUAY He TONbKO BNUAHME MEXaHWU:
YECKOro YMMOTHEHWA U BTOPUYHBIX NPOUECCOB, HO U COCTaB HACHIULBIOWIMNX KX
hnonaos, U ''KOHCepBUpyloluMe’' BO3MOXHOCTM nocneAxnx. Hapo Takke
“WMmeTb B BUAY, 4T0 npu temnepatype 200—300 °C cHauana »mMaKUe, a 3arem
1 razoobpasHele YB cTaHOBATCA HeycToWumBbiMU. CneposaTensHo, ecan nopo-
AbLI-KONNEKTOPbl U MOLYT CyllecTBOBaTbH Npu TemnepaTypax Bbiwe 300 °C,
TO HannuMe B HUX 3anexel HedTM ManoBepOATHO.

UcxoRn M3 3TOFO MOXHO OXWUA3TL, YTO B GnaronpuATHLIX Tepmobapuyec:
KWX YCNOBUAX (HU3KWUIA reoTepmuueckuit rpafment, Hanuume ABMA) npu Ha-
AEXHBLIX PErudOHaNbHLIX 3KPaHax  (HanpUMep, ConeHoCHble TonWwM) ocanoy-
Hble NOPOAbI-KONNEKTOPbI NPaKTUYeCKU noboro nUTONOrMuYecKoro cocTaBa,
HacbileHHbie YB, caoboaHbIMYM 0T NprMeceit, cnocobHbixX faBaTb MUHEPanbHbie
HOBOO6pasoBaHMA, MoryT obnanats BNonHe yAOBNETBOPUTENbHLIMA KONMEK-
TOPCKUMM CBOMCTBaMM Ha rilyBunax 10—15 km.

Tlopoasi, He cofiepxkawlne Y B, ynnoTHAIOTCA GbiCTpee U UX KONNeKTOPCKMe
CBOMCTBA CHWKAOTCA A0 HUXHUX KPUTUYECKWUX 3HAYEHUI H3 MEHbLINX rny6u:
Hax. [lonbwe BCeEro COXPaHAIOTCA yAOBNETBOPUTENbHLIE CBOWCTBA B OTHOCK:
TENbHO MONMOAbIX KaUHO30UCKUX oTnoXeHUAX. CyAR No oTNOXeHWAM NPoAYyK:
TUBHOM Tonwm AzepbaiiaskaHa, NnecuaHsble n aNeBPUTOBblE NOPOALI-KONNEKTOPD!
Tam MOryT coxpaHuTeCA ao rnybuxsr 8000—10000 m. Bonee ApeBHUe, mMe30-
30ACKME OTNOXEHUA MoryT 6biTb KonnexkTopamu Ha rnybunax 5000—6000 m.

MoaconeBbie NOPOAbLI, Ba)ke He coAepxaune HedTH, B BnaronpuATHLIX yC-
NOBUAX, NO-BUAUMOMY, MOryT BbITb Konnektopamu Ha ranybunax fo 8000—
10000 m.

BbiABNeHHble 3aKOHOMEPHOCTH U3MeHeHUA KONNEKTOPCKKX CBOMCTB Nopoa
npu nNorpyxeHun Ha Gonswuve rayGuHbLl NO3BONAIOT CAenaTh 33KMIOYEHMe
O TOM, YTO NOTeHOWUanbHble BO3MOXHOCTW BCTPEYUN NOPOA-KONNEKTOPOB pa3Ho-
ro TMNa, COREPXaWMX NPOMbILUNEHHbIe CKOMNeHNA HedTW U rasa Ha rnybuHax
4000-6000 m 1 6onee, HeoaMHAKOBbI. PaKTuyecKUe AaHHbIE, 3 TaKXKe npef-
CT3aBNeHNA 0 rnaBHbiX hasax M 30Hax HedTerazoobpazoBaHnA U Temnepatyp-
HbIX YCAOBUAX B HEApPaxX NO3BONAIOT CAeNaTh CNefyloLiMe BbIBOALI O PacnpocT-
PaHEHWM TUMOB KONNEKTOPOB HedhTh U rasa Ha Gonblmx rny6uHax.

1. B cnyyae norpyxeHuA ROPOA-KONNEKTOpoB Ha Gonbline ray6umsbl,
npyM ycnoBuM COXPaHEHUA NOBYWKW, paHee 3anonHeHHOW HetbTolo (Ha He6o nb-
wnx U cpefHUX rnybuHax, B rnasHol 3oHe HedpTeo6pPa3OBaHWUA, Toe Konnex-
TOPCKUWe CBOWMCTB3 NOPOA euie AOCTaTOYHO BHICOKM) BO3MOXHBLI Cnepytowme
TUNbI KONJEKTOPOB: a) NOPOBbIE NEPBUYHLIE MEX3ePHOBOIO TUNA B NECYaHbLIX,
aneBPNTOBbLIX MOPOA3X, 8 TaKXKe B U3BECTHAKAX C MeX(OPMEHHON 1 BHYTpW-
thopMeHHO| NopucTocTbio; 6) NopoBbie BTOPUYHbIE B OGNOMOYHBIX ROPOAAX;
B) TpewwrHHbIE W KABEPHOBO-TPEILMHHbIE BTOPUYHbIE KONNEKTOPL!I B XEMOTeH-
HbIX U3BECTHAKAX M AonomuTax. OTU NOPOALI CUNBHO YNNOTHAIOTCA W CTaHO-
BATCA ROCTAaTOYHO XPYNKUMM, CNOCOBHBIMU K PaCTPECKUBAHUIO NP NOrpyxe-
HUM yXe Ha cpeAHue rny6uHbl. OunbTpauna noAsemMHbIX BOA cnocobetByert
NpeBpauieHmi0 TPeLUMHHBIX KONNEeKTOPOB B KaBepHOBO-TPELUMHHble.

2. Ha cBepxGonswimx ray6uxax (Bonee 6 KM) npombilnenHble 3anexu
HepTM — 3TO aHOManLHLIN Cnyyait. OH BO3MOXeH B Cny4ae HEBLICOKUX Temne-
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patyp (no 200 “C) npu ycnosuu, ecnu KonnexkTop 6bin 3anonHeH HedTwbiO
y>Ke Ha HeBONbLUUX UK YMepPeHHBIX FnybuHax.

3. Ha 6onblunx 1 ceepxbonbwnx rnybuHax rasoBsie ¥ razoKoOHAEHC3THLIE
3anexyt HauBonee BePOATHLI BO BTOPUYHbIX KONNEKTOPaxX CNeayownx Tunos:
CMELUaHHOro, NOPOBO-TPEWUHHOFO, TpewmHHOro (necyaHuku, anesponuThbl,
U3BECTHAKY, AOAOMUTBI, aprUNAnUTLI, MEpreny) , CMewaHHoOro, KasepHoBOo-Tpe-
WMHHOFO (43BECTHAKW, AONOMWTLI) U NOpoBoro (nNecyaHuky, aneBponUTH).

4. B nepBuYHBbIX KONNEKTOpax rasoBble 3anexu Ha 6onbwux raybuHax —
aHomanbHoe ABneHue. OHO BO3MQXHO MpU NOrpy>XXeHuu 3anexu, chopmupo-
BaBLUENCA Ha ManbiX WM CpeaHnX rny6uHax NOA H3aAEXHOW PeruoHanbHOoM
NOKPbLILKOW, He TepRIOLLEN CBOUX CBOMCTB Npu NOrpy>keHun (Hanpumep, Ka-
MeHHaRA conb) . Hanbonee BepoATHLIE B 3TOM Clyyae NOPOBbLIe KONNEKTopbl —
Me>x3epHoBbie (NecyaHWKu, aneppoNUTLl, AONOMUTU3NPOBAHHBIE U3BECTHAKHY,
KatareHHble AONOMUTbI) MexdopMeHHble ¥ BHYTPUOPMEHHbIE U3BECTHAKU.

5. B ycnoBuax 6Gonbwux raybuH 33 cyeT MeXaHW4YeCKOoro ynNOTHEHUA
1 BTOPUYHbIX MPOUECCOB MNOPOAbLI-KONNEKTOPbI, He coaepxawwue YB, moryt
NnoTepATL CBOM KayecTsa ¥ NpeBpaTUTLCA B NOPOALI-3KPaHbI;, Haobopor — no-
POAbLI-AKP3HbI 33 CYeT PacTPecKUBaHNA U n3GUPaTeNbHOro pacTBopeHuA MoryT
nepeiiTM B TpeluuHHble ¥ CMewaHHble (NOpPOBO-TpeWUHHbIE, KaBepHOBO-Tpe-
WHHHbIE) KonnekTopbl. Becneacteve 3Toro BO3MOXHO #“3MeHeHUe CTPOEHWUA
u mopdonoruv nosyulku 1 nepepacrnpeaeneHve 8 Hett cKonneHud HedpTU U rasa.

Mnasa 4

3ABUCUMOCTL KAYECTBA rMYBOKO3ANENAKUUX KONNEKTOPOB
OT FrEONOrMYECKUX U NUTONOMUYECKUX DAKTOPOB

KonnekTtopckue CBOWCTB3 OCAAOYHLIX FOPHbIX NEPOA, 3anerawvwux Ha
Gonbwmx rnybuHax, BapbupyloT 8 WMPOKOM AuanaszoHe. 310 06CTQATENLCTBO
CyU!lecTBEHHO 33TPyAHARET NPOrHO3UPOBaHWE KONNEKTOPOB, OUEHKY WX Ka-
yecTBa v HedpTerasoHOCHOCTU Heap. B 3Tol CBA3M PacCMOTPUM NpUYUHBI U YC-
NOBUA, BNUAIOWME H3 M3MEHEHUEe W COXPaHHOCTb KONNEeKTOPCKUX CBOUCTB
nopoa.

Hamu Bbiaenmetca ase rpynnbl dakTtopos, obycnoBmBatowmx Konnek-
TOpPCKUe CBOACTBA NOPOA: FeonoruyecKue v NUTONOruYecKue.

K rpynne reonoruyeckux akTtopoB OTHOCATCA: FEONOrUYeCKUin BO3pacT
NOPOA, TEKTOHUYECKAR 8KTUBHOCTb (MHTEHCUBHOCTL, AMNAUTYAS, KONUYECTBO
HUCXOARUWMX U BOCXOARLLMX ABUXKEHWUI CTpaTucdepsl, crpeoc) pa3mep, Moui-
HOCTb, OAHOPOAHOCTb ¥ rNybBuHa 3aneraHuA reonoru4eckoro Tena, Temnepary-
pa Heap, AasneHne (nuTOoCTaTU4ecKoe, nnacTtoBoe, Hanuuve ABTI[l) . wn, Hako-
Hel, CTPYKTypHOe NoNoXeHue KOANEKTOPCKUX NnacTos.

NuTonornyeckue hakTopbl, pernaMeRTUpyIoLWMe KONNEKTOPCKUE CBOICTBA
nopoa, eule 6onee MHOroo6pasHbl. Cpean HUX BbIAENAIOTCA CEAUMEHTOrEHHble
NpuaHaku (NepBuyHbIE) Y KaTareHHble (BTOpUYHbIE) M3IMeEHEeHUA,

CenavMeHTOreHHble MpPU3HaKK, onpeaenAidWMe KonneKTopcKue cBOWCTRAa
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NOPOA Pa3NUYHLIX NUTONOFUYECKUX TUNOB, HEOAWHAKOBLL. [lnA 06NOMOYHLIX
nopoa NPeUMyLIeCTBEHHO NECYaHoro U aneBpuTOBOro COCTaBa TakUMY NPU3Ha-
KaMu ABNAKIOTCA pa3Mep, HoOpma, OTCOPTUPOBAHHOCTb OBGMOMOYHBLIX 4acTul,
KONVYECTBEHHbIE COOTHOWIEHUA MEXAY OBNOMOMHOW W UeMeHTUPyiolei
4yacTAMYU, COCTaB, CTPYKTypa ¥ Tun uemeHTta. [lnA KapboHaTHbIX NOPOA Beay-
WMUMU NPU3HaAKaMK, ONpeaensioWIMMU  KONNEKTOPCKUE CBOMCTBAE, CAYXaT
MUHepanbHbIA COCTaB, CTPYKTypa U TeKcTypa. [lnA rAaMHnCTbIX NOPOA paccmar-
puBaeMbie NPU3HaKK ONPEAENAOTCA COCTaBOM FAMHUCTLIX MUHepPanos, Konu-
YECTBEHHbIM COOTHOWEHUEM FAUHUCTbIX MUHEpPanos, NeNUTOBbIX -U NEeCYaHo-
aneBpUTOBbLIX YaCTULl, COAePXKaHUEM XeMOreHHbix 06pa3oBanuit (kap6oHartos,
KpeMHe3eMa 1 ap.) ¥ Npumeceit opraHU4ecKoro Marepuana.

KarareHHble unu BTOPUYHbIE M3MeHeHUA, NPOUCXOAALIME B pe3ynbTaTe
hU3NKO-XUMHUYECKUX NPOLLeCCOB, OKa3biBaOT CyLLECTBEHHOE BAUAHUE H3 KON-
neKTopckue cBoicrtea nopoa. K 3tum npoueccam OTHOCATCA MexaHUYeCcKoe
yNNoTHeHWe, NepeKpUCTanin3aunn, PacTBOPeHWe HeyCTOWYMBDLIX COEAUHEeHWH,
ayTureHHoe MUHepanoo6pa3oBaHue, pacTpecKkusaHue NOpoa, FMApPaTauua U pe-
ruapaTauuA.

PeaynbTupytouiee  3HaueHWe KONNEKTOPCKWUX NapameTpoB MOPOA onpe-
DENAETCA BCEMU 3TUMU NPU3HaKamMu u GakTopamu, NO3TOMY MNpPeacKasaTb
MU OLEHUTb KONNEKTOPCKUe CBOWCTBAE OCapOYHbIX 0OpasoBaHWit Ha GONbLLUMX
rnybuHax — 3apaya cnoXkHan, Tpebyouias KponoTnusoi pabotbi ¢ NpuBneve-
HUeM KOMNNEKCa reonoro-reou3snyecKux nccnepoBanuit. Yacto ponb otaens-
Hbix hakTopoB 8 OPMUPOBAHUU KOANEKTOPCKUX CBOUCTB BbIpPa3uTb KONU-
YeCTBEHHO HEBO3MOXHO. B CBA3U C 3TMM NpY paccMOTPEeHUN UX 3HaYEHUA NPU-
XOAUTCA OFPaHUYMTLCA OTHOCUTENLHOW OUeHKOW. JTO 3aKroueHWe npexaiae
BCEro OTHOCUTCA K réonortyecKuM npuuHam,

Feonoruyeckuii BO3PacT UrpaeT onpepeneHHylo ponb B GopMupoBaHun
KOANEKTOPCKUX CBOWCTB NOpPOA. XOTA OH U He 8Ceraa NPOABNRETCA AOCTa-
TouHO 4eTko. Wupoko u3BeCTHbI NPUMepPbl Manoro U3ameHeHus KeMEPUACKHUX
cuHux rnuH B8 CCCP (noa NenunrpagomM) u oTHocUTenbHO Manaa npeo6paso-
BAaHHOCTb NPOTEPO30ACKUX 0CanouHbix nopon B8 KHP (cesepHsbie paiioHbl),
803pacT KOTOPbiX oueHuBaetcA 8 740—1185 mnH. net. Hapaay ¢ atTuMm cywecr-
BYIOT CUNBbHO YNNOTHEHHblE, C HUSKUMU KONNEKTOPCKUMYU CBOVMCTBaAMY NOPO-
Abl ME3030iACKOro # Aaxe KaitHO30MCKOro so3pacta Ha bonbwom Kaskase,
B8 Kapnatax. CpaBHeH#e TEONOrMYECKOro CTPOEHUA TaKuX PErMOHOB NOKasbl-
BaeT, 4TO B FeOCUHKNUHANGLHBIX 06nNacTAX NOpPoAbl 6biBAIOT 3HAYUTENBHO Y-
NOTHeHbl U U3MeHeHbl NO CpasHeHUto ¢ NnaTdopmeHHbiMKU. Hapaay ¢ 3To# 3a-
KOHOMEPHOCTbIO CyUlecTBYyeT U APYraA — 8 NNaTOPMEHHbIX YCNOBUAX B KaX-
AOM KOHKPETHOM NyHKTe 6onee ApeBHUE OTNOXEHUA YMNOTHEeHbl 3HAYMTENb:
Hee u.06napnalT XyAwmMMU KONNeKTOPCKUMU CBOWCTBaMU, 4eM MOnoApble.
J71a 3aKOHOMEPHOCTbL HarnaaHo nokasaxa B.[. WytosbiM Ha Nnpumepe Pycckoii
nnavtgopMbi.

TeKTOHMYECKaA 8KTUBHOCTb TaKXe CylieCTBeHHbIM 06pa3om BnuseT Ha
npeobpa3osaHne NOPOA U U3MeHeHUe WX KonneKTopckux ceowicts. Hucxoas-
wre ABUKEHNA NPUBOAAT K YNNOTHEHUIO NOPOA, CHUXKEHUIO NOPUCTOCTH U NPO-
HUL3EeMOCTU. B xoAe reonorvyecKoro passutUa TakKue ABUKEHUR CMEHAITCA
BOCXOARWUMU. Yem Gonsile aMnanTyaa KoneGaHUA 1 yucno uMKnoB 803Bpar-
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HO-NOCTyNaTenbHbIX ABUXKEHUA, TeM CANbHEe WM3MEHARITCA nopopbl. Ectect-
BeHHO, y Bonee apeBHUX MOPOA YMCNO TaKUX UMKAOB 6onblwe, a rny6uHa nor-
pyxeHua Huxe. UMeHHO yepes 3ToT MexaHu3m nporsnAeT ceba Bo3pacT nopoa.
Mono6HbiM xe- 06paszom BauaeT u cTpecc (6okoBoe AaBneHue) ~ yeM UHTEH-
cUBHEe HanpAXEHURA, AnUTenbHee UX NPOAOMKUTENbHOCTb U Bonblle 4acToTa
NPOABNEHUA, TEM pe3ue CHIDKAIOTCA KONNeKTOPCKUe CBOWCTBA MaTpuubl OPOA.

MapameTpbl reonoruyecKkoro Tena — pasmMep, MOLLHOCTb, GAHOPOAHOCTL
U rnybuHa 3aneraHufA TakKXKe OTPaXalOTCA Ha KONNEKTOPCKUX CBOWCTBAX no-
poa. Bonbwue pasMepbl NNacToB U 0AHOPOAHOCTb NOPOA 6GNaronNpUATCTBYIOT
COXPaHEeHNI0 KONNeKTOPCKUX CBOMCTB, 06paTHbie COOTHOLWEHUA cnocobeTayioT
MX CHAXEHUI0. BnuaHue Mo HOCTY NNacTa NpoABnAETCA Cneayowmm o6pasom.
Mpu norpyxeHun NOPOAbI Pa3NUYHOr0 NUTONOMUYECKOrO COCTaBA yYNAOTHAIOT-
CR B Pa3HOM Temne — UHTEHCMBHee BCEro XeMOreHHble KapBoHaTHble ¥ Cynb-
thaTHble NOPOAbI, 3aTeM FAWHUCTbIE U ele MeAneHHee NecyaHble W aneBpuTO-
Bble nopoabl. Bcneacteue atoro U3 nopoa, ynAoTHARIOWWXCA € 60NbLIOIA UHTEH-
CUBHOCTbIO, OTXXMMaeTCA cBOBOAHAR BOAA U NOCTynaeT OHAa B MeHee yNNOTHEH-
Hbie, 6onee nopuctble (06bLIYHO NecyaHble UNU aneBpUTOBbIE) , HEPEAKO C UHON
reoxumuueckoit cpefoin. Xumuueckoe B3aUMOAEACTBUE B NPUKOHTAKTHBIX
30Hax Monpos, HaXOAUBLIMXCA B MNacTe-KONAEKTOpPe U OTXKaTbiX U3 cocea-
HUX NNacToBs, NPUBOAUT K BbINAAEHUIO B OCAA0K coneit. C TeyeHUeM BpemMeHU
XUMHUYeCKue peakuuy CONPoBOKAAIOTCA 3aKyNOPKOoW NoP 1 NoTeper NpoHuuae-
MOCTY NAACTOM-KONMNEKTOPOM B 30HaX, NpUneraowmx K orpaHAuMBsalowmM nx
nnactaMm (B Kposne U NoaowWwse) ¢ NOBbIWEHHON CNOCOGHOCTBIO K yNNOTHEHWI).
MNpu 3atom nnact mowHocTbio Gonee 6—10 M usonupyeTcAa OT NocTynsieHUA
c¢bnoupo8 u3BHE U COXPAHAETCA KakK KonnexkTop. lpu MeHblle MOWHOCTH
nnacva ayTUreHHble MUHEPanbl MOy T 3aNOAHUTL BCe NOPOBOE NPOCTPaHCTBO —
OT KPOBNX A0 NOAOWBLI U, TaKMM 06pa3oM, NOpPoAa Kak KoANeKTop nepecraer
NPeAcTasfinTb uHTepec, B peanbHbIX ‘FEONOrUYECKUX YCAOBUAX OCHOBHbLIMM
aYTUTeHHBIMU  MUHEPanNaMK, BNUAIOWMMMW H3 W3IMEHEHUE KONNEeKTOPCKUX
CBOWCTB, ABNRIOTCA KanbUUT, XanueAOH, aHMMAPWUT, XNOPUT, FMAPOCNIOA3.

Paimep reonoruueckoro Tena (B nnade) TakKe'umeeT HemManoBaXkHoe
3HaueHue ANA COXpaHeHUA KoNNeKTopCKWX CBOICTa nnacTa. Ecnu konnekTope-
Koe Teno HebonbWworo pa3mepa, HanpMMep NUH33, TO A3XKE NPU 3HAYUTENbHON
ee MOLWHOCTU NopoBOe NPOCTPAHCTBO MOPOAbI MOXKET 6biTb B 3HAYUTENbHON
Mepe 3aNONHEHO 3yTUreHHbIMU MUHepanamy, BO3HUKLWAMK NpU B33UMOALACT-
BWM BOA,-OTXKATLIX U3 NOPOA, OKPYIKAOWMNX NUH3Y U COAEPXKaBLUMXCA B8 KON-
nexTope.

CteneHb OAHOPOAHOCTU NNACTa ABNAETCA BAXHbLIM MNOKA3aTeENeM KauecTsa
KONNeKTopa yXe Ha Hebonbwnx rny6uHax. C yeenmueHueM rny6uHbI 3anera-
HUR pons 3Toro haKTopa Bo3pacTaeT. B KoANeKTOPCKUX TeNax HEOAHO POAHOT O
NUTONOMUYECKOro COCTaBa YNNoTHeHVe U BTOPUYHbIE U3MEHEHUR NPOUCXOART
U36UpaTeNbHO, BCNEACTBUE 3TOr0 OTAENbHbIE CNOU, NUH3bI, NPOCNOU NepecTaioT
6biTb KONNEKTOPaMK, NPOUCXOAUT pPazoblieHUe OTAENbHbIX Y4aCTKOB NNacTa,
a B8 -UenoM ¥ CyuwleCTBeHHOe CHUXeHWEe ero KoRNeKTOpPCKUX napameTpos.
B 3T0M nnaHe MowHble, OAHOPOAHbIE, LWIMPOKO PAcrpoCTpaHeHHble N0 NNOWLa-
A KonnekTopckue Tena 6NaronpuATHbI ANA COXPaHEHUA NEePBUYHBLIX KOoMneK-
TOPCKUX CBONCTB, 0CO6EHHO B O6NOMOYHbIX MOPOAaxX-KoMfeKTopax Noposoro

62



TMna. BanaHre 3TMX (PaKTOpos Ha KONNEKTOPCKWE CBOWMCTSd Kapb6oHaTHbLIX
U FIMHUCTHLIX MOPOA M3YYEHO 3HauMTENLHO cnabee, Cyas no MaTtepuanam, nony-
YeHHbIM Npu U3yyeHnu [pukacnuitckon u [Henposeko-JoHeuxod BRaauH,
BAMAHUE Pa3MepoB FeonoruyecKUx Ten W CTenieHW OAHOPOAHOCTU H3 Konnek-
TOPCKUe CBOMCTBa KapBOHaTHbIX W FMUHUCTLIX MOPOA MEHee 3HAYNTEeNbHO,
yem Ha 06NOMOYHbIE.

MNonoxeHne reonOrvyeCKUX Ten Ha 3NeMeHTaxX reoAOrnyecKon CTPyKTypol
(ceon, Kpbino, NepUKMHaNGL U T. A.) OKa3biBaeT CyWeCTBeHHOe BNWAHUE Ha
KonneKTopckne csoicTsa nopoa. MNpupona Takoro BMMAHMA MOXeT ObiTb
CEANMEHTOreHHO® U KaTareHHoW. CeAMMeEHTOreHHaR nNpPUPoA3 OTMevaeTCA
B CNy4ae HAKONNEeHWA OCAAK3 BO BpeMA PocTa CTPYKTyp. B atom cnyvae Ha
NPUCBOAOBLIX YacTAX CTPYKTyp Hakannueaetca Gonee KpynHeld U 0AHOPOA-
HbIi MECYaHLIA MNU 3aNeBPUTOBLIM MaTepPHUan, NpU MUHUMYMe FAMHACTOR K opra-
HWYECKON YacTeid.

Mpu peruoHanbLHOM MOrPYXKeHUU OCAAOHHLIX TOoNW, Ha 6onbiime rnyBGUHbL!
KONNEKTOPCKUE CBOMNCTBA TaKUX NOPOA COXPBHAIOTCA Nyuwe, YeM B pasHo-
3epHUCTLIX, Gonee raMHUCTLIX. B chyvyae norpy)eHua AHa BaccerHa OCaAKo-
HaKOMAEGHWA HA OTAENbHBLIX YYaCTKaxX MOFyT BO3HUKHYTb ycnosua, 6naro-
NpUATHble ANA opMUPOBaHUA PUPOB — OCafouHbIX 06pa30oBaHUiA, XapaKTepu-
3YHOWNUXCA NOBLIWEHHOW NOPUCTOCTHIO W NPoHuUaeMocTeio. Mpu NorpyxeHnn
Ha rny6uHy KONNeKTOPCKUE M3pPamMeTpbl pUGOB TaxkXXe MOHUXKAOTCA, HO TeM
He MeHee OCTalOTCA AOCTaTOYHO BuicokMmu. Mpumepom aenaeTcA Kapauara-
HakCku pug B [Jlpukacnuinckoit BnaauHe, rae KONNEKTOpCKUe CBOMCTBA
U3BECTHAKOB AOCTAaTOYHO BLICOKU U H3 rhybune cebnue 6 kM - kS 10-20 %
u Gonee, k,, (100-500) - 1075 w

YnyyuieHue KonneKTOPCKWX CBOWCTB MOPOA Ha NONOXWTENbHLIX 3NeMeH-
Tax CTPYKTyp 8 CTaauio KarareHe3a CBA3aHO C PaCTBOPEHWUEM HeyCTORYUBbLIX
MuHepanbHeIX 006pa3oBaHMit unu pacTpeckuBaHuem nopol. IMeHHo ¢ 3Tux
nNo3vunK  OBBLACHARIOT MOBLIUEHHbIE NOPUCTOCTE U NPOHNUAEMOCTL NOPOA
.. AHTOHUIWUMKH Ha aHTUK AMHANBHBLIX CTPYKTypax MpeaxkapnaTtckoro nporu6a
u E.E. BopoHoi, A.H. Peaytenko [16] Ha WeBenuHckom razosom mecto-
pOXAeHUN.

CywectBeHHOe BNMMAHME H3 KONNEKTOPCKUE CBOACTBA NOPOA, KaK U3secT-
Ho, OKa3piBaeT ABIA, ocoberHo xapakTepHOe ana 6onbwmx ray6un (Mpuxac-
muiickar snaavHa, [Henposcko-floHeukan BnaavuHa, Bnaauds! MpeAKaBKa3swA,
AsepbaiipxwaHa, 3anapnont TypkmeHun, Tanmuxucrana Y3bekucraHa n ap.) .
Npupoaa ABIJ 3aece He paccmarpuBaeTcA, NOCKONLKY & yAeneHo AOCTa-
TOYHO® BHWMaHUE B pabotax B.M. [o6puitmHa u B.A. Cepebpakosa [8],
B. NMnamnen [42] » ap. ABNA MOXEeT AOCTUraThb 3HAYUTENbHLIX BeSUYUH
¥ NpeBbIWaTL MYAPOCTaTUYeCKoe paneque B 1,5—2 pasa. Tak, nanpumep, 8 3a-
naaHoi Typxmennn Ha mectopoxaerun Okapem (rnybuna 2,6—2,9 kM) nnac-
TOBOE -AaB/leHue NpeBbiaeT ruapoctaruyeckoe 8 1,41—1,69 pasa [26] . B noa-
coneBbiX oTNOXeHuAx lNpukacnuitckolt BNaaMHel Ha MectopoxaeHuu TeHrus
Ha rny6une 4147 M nnactosoe Rasnenne coctaBuno 81,5 MMMa, noutu 8 2 pasa
npesbillag ruapocratuyeckoe. ABM/ xapakTepHel ANA NNAcTOB, 3aneralouwMx
NOA MOLIHBIMU HAAEKHLIMUA  IKDAHUPYISLUMMU TONWAMKU - (KaMeHHaR conb,
aHFUMADPWTLY, FAKHLI) , UMEOLLIMMU PETUOHANBHOE PaCNPOCTPaHEHHE.
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B 3oHax ABMN/A dnonab He Aal0T NOpaM yMeHbLWKTLCA 8 pa3mMepax 3a cveT
MEX3aHUYeCKOro YNNOTHEHUA NOPOf, & 3UAIOWMM  TPELWUHAM COMKHYTLCA.
B CBA3® ¢ 3TUM B TaKWUX YCHOBUAX NOPOALI YACTO OTNUYAOTCA MOBbILLEHHLIMM
KonneKTopckumu cesoncteamu. B 3anapHo-Kybanckoh snaauHe, Hanpumep,
NOPUCTOCTb HUKHEMENOBbLIX TEPPUIreHHbIX NOPoA Ha rny6uHax po 7,6 Km
coctasnretr 8—13 %. B npoayxktusHoi Tonwe Azep6aitAxkaHa Ha rnybuHe 5—
6 KM Mex3epHOBaA MOPUCTOCTb MecYaHU KOs v anesponuTos cocrasnaer 15—
20 %, a npoHuuaemocTb aocturaet 200 - 107'5 m2. MeaneHHoe cHuxenue
KOMNeKTOPCKUX CBOWCTB NOPOA C yBenuyeHrneM rny6buHbl X 3aneraHuA B 3ToM
peruoxe, NO HawleMy MHeHUto, 06bACHAETCA Hanuuuem ABNA.

Hapaay C© 3tTuMm npeacTasnaetca, 4To He Bo scex cnyyaAx ABNA aomkHo
CONPOBOXA3TLCA BbHICOKUMU KOMMEKTOPCKUMKU CBOWCTBaMKU NopoA. B cnyuae
ecnu ABMJA BO3HUKHYT B y)Ke CUNLHO YNNOTHEHHbIX NOPOA3X, MOTyT NOBbI-
CUTLCA MPOHULAEMOCTb U NUUIL He3HAYUTEeNbHO OTKPbLITAR NMOPUCTOCTL 33 CyeT
BO3IHUKHOBEHUA TPeWwUHOBAaTACTA NPU ECTeCTBEHHOM IUApPOpPaspbiBe NOpoA
nnacta. Mex3epHoBaa NOPUCTOCTb NPU 3TOM He NOBLICUTCA.

Nuronoruueckuit coCTas U CTPYKTYpa ABNAIOTCA OAHUMMK W3 FMaBHenLWnX
ApU3HaKos, onNpeAenAlOLIMX KayecTBO OCAAOYHLIX AOPOA-KONNEKTOPOB.
B KaXAOM KOHKPETHOM Clyyae UMEITCA CBOU KONWYECTBEHHbIE 3aBIEMMOCTU
KonneKTopcKux Napamerpos OT NUTONOrMYECKUX o0CobeHHoCTél nopoa, BMec-
Te C TeM UMeloTCA U obne 33KOHOMePHOCTU, KoTopble MoryT 6eITb pacnpoct-
pPaHeHbl NPaKTUY2CKKU Ha BCE peruoHbl.

Mo coobwaemoctu Mexay nopamut U ¢nocobHOCTM NponycKate BNoUAbI
8bIAENAIOT TPU BUASE NOPUCTOCTU: NonNHY {o6Lityto, aBconoTHY0 ANy usnvec-
Kyt0), OTKPbITYI0  ahheKTUBHYI0. BCe TP NOHATUA WMeloT PasnuUuHbIf thun:
HYeCKUI CMbICA; WMEIOTCA CTPOrue MeTOAWKU orpeAenendA NONHON U OTKPbI-
ToW nopuctocTu. HapexHoit, o6wenpusHaHHon MeToaAUKY bripeaeneHna addek-
TUBHOW NOPUCTOCTU He cyuwiecTsyeT. lpu nNpounx pasHbIX -yCNOBUAX “9ITOT
BMA NOPUCTOCTU MEHARETCA Y OAHOW U TOW e NOpPOAbI 8 '3aBUCUMOCTH OT COC-
TaBa (hNOUAOB, KONMYSCTBEHHOIO COOTHOWEHUA UX COCTaBHbIX YacTel (HedTs,
ras, BOA3) , CMayuBaeMoCTU MUHEpanbHON YacTu nopoAbl. Hepeako addexTus-
HYI0 MOPUCTOCTb NOAMEHARIOT OTKPbITOA, YeM BHOCAT NyTaHUUY B NOHATUA.
JhtheKkTMBHEA NMOPUCTOCTL UMERT ONpPeAeneHHbIN hianyecKuil CMbiCn, HO npea-
naraeMmble METOAb! ee ONPeAEneHUA NOKa He MOryT BbiTb NPU3HAHBI YAOBNETRO-
putenbHbiMi. HecrniyualiHo noatomy ewe 8 1965 r. B pewetun BcecoiosHoit
KoHdepeHUMU He peKOMeHA0BaN0Ch UCNONb30B8aTh 3ththeKTUBHYIO NOPUCTOCTL
ANA OueHKU KayecTBa KoNnéKTopos. C Tex nop BONPOC NOYTU He paccMaTbu-
sanca. B ceasu ¢ atum B AaHHoi paboTe aHaNU3UPYHOTCA TONbKO NONHAA U OTK-
PbITaA NOpPUCTOCTb. BenuuyuHa 3TMX 8UR08 NOPUCTOCTU B SHAYUTENBLHON Mepe
onpeaenAeTCA NUTONOMUYECKUM COCTaBOM U CTPYKTYpoK nopoll.

B npaxTtuie nutonoruyeckux UcCnepoBaHnit pasnuualoT HECKONbKO BUAOB
npoHuuaemoctu. B HacToAwel paboTe npu oueHKe GUNLTPAUNOHHBLIX CBONCTB
nopoAbi UCNONb3yeTCA aBCONOTHAAR 330N POHULAEMOCTL, KOTOPaR B NanbHen-
wem UMeHyeTCA COKPaLWEHHO “NPoHuUaeMocTb’’.

W3BecteH pARA 3aBUCUMOCTel BENUYUH NOPUCTOCTA 1 NPORULEEMOCTH OT Nu-
TONOMMYECKOro COCTaBa U CTPYKTypbl nopoa. Crneayer, 0AHaKO, NOAYEPKHYTD,
4YTO ANA NOPOA PAa3NUYHOro MIUTONMOMMYECKOro COCTasa OHU NPOABJIRKOTCA He-
OAnHaKo0B80. PaccMOTpUM uX AnA 0TAENbHLIX TUNOS NOPOA.
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NecyaHble W anespuToBbie NOPOALL. 3AeCh 33BUCUMOCTH KONNEKTOPCKUX
CBOWUCTB OT NUTONOrMYECKNX NPU3HAKOB 4YETKO BbIAENAIOTCA ANA NOPOA, 0TO6-
PaHHLIX B OTHOCUTENLHO Y3KOM Avana3oHe rny6uH u nmerowmnx 6nuskuii reo-
noruveckuii B8o3pacT. B npoT¥BHOM cnyuae 3aBUCMMOCTU 3aTyLUEBLIBAIOTCA
8 pe3ynbTate HEOAMHAKOBOTO YNNOTHEHWA Nopoa. Xopolune pesynsTartbl, Han-
puMep, nony4aloTca npy 0606uieHUN aHaNUTUYeCKUX ABHHLIX ANA 06pa3uos,
oTo6panHbiX B8 y3KOM UHTepBane rny6ux {(po 500 M) un3 HWXKHemenoBbIX,
fOPCKUX W TpWacoBbiX oTnoXewwit Mpuikacnuitckoit snaauHbl, CeBepHoro
MNpeakagKasbA U ApyTUX pernoHos. Huke paccMaTpyBatoTCR HEKOTOPLIE 33BU-
CUMOCTN ROPUCTOCTU U NPOHUUAZEMOCTH OT AUTONOFMYECKUX NPU3HAKOB NOPOA.

Konudectso uemMenta. UemeHTupylowan yactb o6noMounbix (necuaHbix
U aneBpuUTOBbIX) NOPOA NPEACTaBfAeHa NPeMMyLWecTBeHHO TAMHUCTLIM MaTe-
puanom 1 KanbuuMToM, 3 TaKxe ux cMecAMU. Mapeaka uemMeHTOM MoXeT 6biTb
aHrMApUT, rUnc, AONOMUT, NIUMOHUT, hocthopuTt. B HethTRHLIX U razoBbix Mec-
TOPOXAEHUAX 3TW MUHEPanbHbie BUAbI UEMeHTa, KaK Npasuno, He BCTpevatoT-
cA. B obuiem cnyuae ueMeHTMpylOWas YacTb, 3aNONHAR NPOCTPAHCTBO MEXAyY
06NOMOYHbIMK 3ePHaMU, CHUXEET KaK NONHYI0, TaK U OTKPLITYH NOPUCTOCTb
nopoAa. B c8A3K C 3TUM Npu aHanu3e MaTepuanos Kakoro-ni6o KOHKPEeTHOro
paitoHa oObIYHO MeXKAY MOPUCTOCTBIO U COAepXaHUeM ueMeHTa HabnoaaeTCh
o6paTHanr 3asucuMOCTb.: OHa MOXeT 6biTb Gonee UNK MeHeEe 4eTKOK B 33BUCH-
MOCTU OT BNUAHUA APyTuX haKTopos.

NpoHUUaeMOCTb necyaHbix U anNeBPUTOBLIX MOPOA TaKXKe B 3HaYNTENbHOW
Mepe pernaMeHTUpyeTCA CoAepXaHWeM ueMeHTUpylowelt vactu. Llement, 3a-
NONHAAR NPOMEXYTKK . MeXXAy O0ONoMouHbIMK 3epHaMu, yMeHbLldeT 06beM
nop, Cy»XaeT, 38 UHOTAa U 33KYNOPUBaAET NOPOBbIE KaHanbi U TEM CaMbIM CHWXKa-
eT NpoHuuaemMocTb nopoa. B obuwiem Buae (npu npoynx paBHbIX ycnosuax) —
YeM Bbllle COAEPXKaHWUE UEMEHTa, TeM HUXXe NPOoHKLaeMOCTL nopoabl. CpaBHe-
Hve MaTepuanoB Mo pPa3HbiM pernoHaM NOKa3biBaeT, YTO B AeTanAX KpuBbie 3a-
BUCUMOCTH NPOHULAEMOCTH OT COAEPXaHUAR LEeMEHTa UMEeloT pasnuyHbiil BuA.
B 6onbwmHCTBe cny4aeB npu coaeprkaHnn LemMeHTa cable 15—20 % necyaHble
¥ aneBpuTOoBble NOPOAbI H3 Gonbwux rnybuHax CTAHOBATCA MPAKTUYECKN He-
npoHuuaeMbimMi. Jluwb cpean Monoabix, Hernybokosaneraowux cnaboyn-
NOTHEHHbIX MOPOA 3TUX TUNOB NPOHULAEMbIMU OKa3bIBAOTCA Pa3HOCTH C CO-
AepxxaHuem uemeHTa o 50 % u paxxe rNUHKCTLIE NOPOALI C COAepXKaHUem obno-
MouHoM yacTu 4050 %.

Coctas uemenTa. Kak yxe OoTMe4anoCh, ueMeHT O6NOMOYHBLIX NOPOA
B OCHOBHOM NpPeACTaBNeH KanbUWUTOM, a TaKXe FMUHACTLIMU  MUHepanamMu.
WccnenosaHna nokazanu, YTO KAaONUHUTOBLIA U FMAPOCNIOAUCTLIA FAVHUCTbIA
ueMeHT Ha HebonblUMX U cpeaHuX rny6uHax (ao 2500 m) meHee snunet
Ha NOPMCTOCTb, YeM KanbUMUTOBLIA M MOHTMOPUNAOHKTOBLIX. Ha npumepe Mpu-
KacnuiCKOW BMNaauHbl YCTaHOBNEHO, YTO NpW NOCTOAHHOM COAEPX3HUU Kanb-
uvta (po 5 %) u BO3PacTaHUU CoAepkaHWA KO MHUT-TMAPOCRIOAUCTOrO Le-
menta ot 1,6 po 40 % HabniopaeTcA CHUXEHUE NoNHoOMN NOPUCTOCTH NeCYaHbIX
# anespuToBbIX Nopoa oT 30 ao 15 % (Mesosoiickue oTNnoOXeHua, rnybuHa fo
1000 M) . AHanoru4Hoe CHuxexue nopucTocT HabntopaeTCR C yBenuyeHneM
Kanbumuta o1 1 A0 25 % NpPU NOCTORHHOM KONUYECTEE FMUHUCTOFO mMaTepuana

(no 5 %). Menee AcHO snuAHKe MOHTMOPHNNOHUTOBOrO uemerTa. Ero dman-
YecKue NapameTpbl, B 4aCTHOCTU O6BEM, CUNLHO MEHAIOTCA OT CTeNeHU BNa-
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HOCTW, NO3TOMY Aaxe 8 OAHOM M TOM e 06pasue Co BpeMeHeM nopucToCTb
MOXeT CyllecTeeHHo B8apbuposaTb. Ha rny6unax 6onee 3000 m snuaHue ue-
MEHTO8 Pa3nNUYHOro MUHEPANbHOrO COCTaga Ha NOPUCTOCTb NOPOA BblpaBHK-
saeTcA.

CneayeT 0TMeTUTb, YTO 8 Npouecce pa3paboTku HedTAHLIX MEeCTOPOXAEHWUN
Ha CTaauW CyliecteeHHoro obsoaHeHua HedTU HA rnybuHax 2000--3000 M,
BO3MOXHO yBenuyeHue NOPUCTOCTU MeCcHaHO-anespuTOBbLIX NOPOA B8 Npu3sa-
60HOW 30HE K 33 ee NpeaenamMy, 3a CYeT PacTBOPEHUA KanbUUTOBOro LEeMeHTa.
Ha rny6unax cabite 3000 M (npu Temnepatype 6onee 70—80 °C) , Hao6opor,
B NOPax U NOPOBbIX KaHafaxX BO3MOXKHO B8blAeneHUue HOBOOBPa3OBaHUK Kanb-
uuTa.

MuHepanbHbIiA COCTaB LEMEHTE OTPAXKAETCA U HA BENWYMHE NPOHULBEMOCTH.
[py pasHbix coaepKaHUAX NPOHUL3EMOCTb MHTEHCUBHEE CHUXKAETCA NPU MOHT-
MOPUNNOHUTOBOM UEMEHTEe, cnabee — nNpu rMAPOCNIOANCTOM U MeHee BCero —
npu KaonuHWTOBOM. B CBA3M C 3TUM MHTEpeCHble AaHHbIe nonyyeHbl M.A. Lisert-
kosoit. [lpu po6asnenuu 8 necok scero nuLib 2 % rAMHUCTOro mMartepuana —
ruapobruoTUTa, KaoNUHUTE, MOHTMOPUNNOHWTE — BOAONPOHUUIAEMOCTb MOHU-
aunacb o1 60,3+ 10712 m? coortserctBenHon0 27,5 - 10712 m?,17,3- 10712 M2
n58 10712 M2, Takoe pasznuume 8 peaynsTupytouem abdexrte ob6bAcHAETCR
TEM, 4YTO OTMEuYEHHble FMWHUCTbIe MuUHepanbl O6NapalT pa3Hoi Habyxae-
MOCTbI0O — CUMbHEE BCErO OH3 BbIPAXKEH3a Y MOHTMOPHNNOHATE W 3HAYUTENLHO
cnabee y ruapobvotuta. muHucTble MuUHepanst cnocobHbl aacopbuposatb
KaTUOHbI, a TAKXXe rMAPOOKKUCNLI XKene3a u rasbl. Hanbonee pesxko aacopbunoH-
Haf CNOCOGHOCTb BbIPaXeHa Y MMUHUCTbIX MUHEpPanos [Py bl MOHTMOPYNNO-
HWTa, cnabee y ruapocnioabl U KaonuHuTta. Kanbuutosblit LeMeHT MeHee aKTu-
BeH U NPU NPOYUX PABHBIX YCIIOBUAX MeHbLLE CHUXKAET NPOHULIAEMOCTb. DTOMY
cnocobeTayeT U To 0B6CTORTENLCTBO, YTO KanbUMTOBLIA LEMEHT MOXeT pacnpe-
AENATLCA B NOPOAE HEPABHOMEPHO, YaCTWYHO PacTBOPATLCA HA NyTAX MUrpa-
unu GnIonAos, YTO ANA FVUHUCTbLIX MUHEPANOB HEXapPaKTepHO.

OTcopTUPOBAHHOCTb O06NOMOYHBIX YacTuu. OTCOPTUPOBAHHOCTL Cy-
WECTBEHHO OTPaXKaeTCA Ha BenuyuHe NOJHOM W OTKPbLITOKW NOPMCTOCTU NOPOA.
Mpu oavHakoBOoM pasmepe yacTuu (BLICOK3A CTeneHb COPTMPOBKM) MeXAy
06NOMOUYHBLIMKU YACTULUBMMW OCTAIOTCA 3HAYUTENbHbIE NPOCTP3HCTBA, He 33HATbIe
T8epAoi asoi, — nopbl. Mpu pasubix pasmepax yactuy Gonee Menkue U3 HUX
33MONHAIOT NPOMEXYTKU MeXAy KPynHbIMU KW, TaKUM 06pa3OM, CHUXKAEIOT
NOprCTOCTb NOPOAbl. OTCOPTUPOBAHHOCTD 0BNOMOYHDBIX YACTUL, BbIP3XKAIOT Yye-
pe3 Ko3hbruuUMeHT COPTUPOBRKHU:

So =O3/011

rie S, — xoaduumeHT otrcopTuposaHHocty, Q;, Q3 — nepsan U TPeTbA KBap-
T (MHoraa KoapduuMeHT OTCOPTUPOBAHHOCTK BbIPAXAOT WHave: S, =
=4/Q3/Q, no N.A. Tpacky) .

AnA uaeanbHo OTCOPTMPOBaAHHLIX 06NOMOYHBIX 4acTuy S, =1, no mepe
NOHMKEHUA COPTUPOBKM YacTUL uuCneHHoe 3Hayenwe S, nosbilaetca. Mpu
NPOYMX PaBHbIX YCNOBUAX NOPUCTOCTL TEM Bbille, YeM Ny\tle OTCOPTAPOBaHbI
obnomouHbie yacTuubl (puc. 20).
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PoBaHHOCTH 0610MO4HbIX 3epeH omcopmupobannocms

CyuiecTBeHHO OTPaXKaeTCA CTeneHb OTCOPTMPOBAHHOCTU 0BNOMOUHBIX 3epeH
X Ha NPOHKLIAEMOCTU NOPOA — YeM OHa Bbile, TeM Bonee NpoHMuaeMbl necya-
Hble U aneBpuTOBbie NOpoAbl (pwc. 21). 3aecs, oaHaKa, ecTb ¥ cBoOM ocobeH-
HocTu. [locneaHue 3aKMOYalOTCA B8 TOM, YTO NpYU CpefiHemM pasmepe 3epeH
menbye 0,01—-0,025 MM nopoab! CTaHOBATCA Mano NPOHULAEMbIMU UNW NPAK-
TAYECKW HEeNpoHULaeMbIMU, faXKe NPU CaMOW BLICOKOW CTeneHu OTCOPTUPO-
BaHHOCTU, XOTA QHMU MOTYT ObITb U BLICOKONOPUCTLIMMU.

Bauanne oTCOPTUPOBAHHOCTM 06A0MOYHLIX 3ePeH Ha NPOHULAEMOCTb OT-
YeTNUBO NPOABNAETCA B MOPOA3BX C HA3KUM COAEpPXaHUEM U OAHOPORHbLIM
COCTaBOM LeMeHTUpytoLlero Matepuana. [1pyU 8bICOKOM cofep>kaHu KapboHaT-
HOr O UAYU KAKOFro-NBO APYroro XeMoOreHHOro YeMeHTa 3aBUCUMOCTb NPoHULae-
MOCTU OT OTCOPTUPOBAHHOCTU MOXeT He NPOABUTLCA BoobLLe.

Meananubin anamerp uwactuy. Mpu dopmuposaHun KoNNEKTOPCKUX
CBOWCTB NOPOA 3HayeHue BennuMHbl MeAuaHHOro AUameTpa 3epeH MoxeT 6bITh
BecbMa cyuiectseHHo. Kak yxe ynomuHanoch, NoAHaA NOPUCTOCTL Mano 3asu-
CUT OT pa3Mepa 06NOMOuUHBbIX 3epeH, HO OTKPbITar U TeM Bonee abdexTUBHAA
HAaXOAATCA B8 NPAMONA 3aBMCMMOCTU OT MeiaHHOro AnameTpa yacTuy. B obwem
Buae HabnoAaeTCA TaKan 3aKOHOMEPHOCTb — YemM OAHOPOAHEE U KPynHee pas-
Mep 3epeH NeCYaHbIX U aneBPUTOBbLIX NOPOA, TeM Bbilie 3TH BUALI NOPUCTOCTHU.

BecbMma oTyeTNMBa 3aBUCMMOCTbL MPOHULEEMOCTU OT pa3Mmepa 3epeH necua-
HbIX ¥ aneBpuTOBLIX Nopoa (puc. 22). B npuHumne 3aeck TaKaA e 3aKOHO-
MEepHOCTb, KaK 1 8 Cny4ae ¢ OTKPbITOn 1 3ddeKTMBHOW NOPUCTOCTLIO. B cny-
Yae CUALHOrC YNNOTHEHWA NOPOA (Ha yMepeHHbIX, 3 0Co6eHHO Ha HonbuinX
rnybuHax) 3rta 3aBucUMOCTs npoasnaeTca cnabo.
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®opMbl yacTuu. Bonpoc o BnuAHMM HopMbl 4aCTULL H3 KonneKTopckue
cBoncTBa 06NOMOYHbLIX MOPOA MCCNeAOcBaH ouveHb Mano. WUssecTHo, yTo obno-
MOYHbIE 3epHa MOFYT 6biTh WAPOBUAHLIMY, 3N NUNCOMABNBHBIMU, MHOFOYTONb
HbIMM — U3OMETPUYECKMIU, LeCTOBATLIMU, NA3CTUHYATHIMU 1 Ap. MocKonbKy
o6NoMoOUHbIe 3epHa NecYyaHbIX YU anespUTOBbIX NOPOA COCTOAT B OCHOBHOM U3
KBapua, NonesbIX WNaToB U pexe o6NOMKOB NOPOA, TO, eCTeCTBEHHO, B Mpu-
POAHBLIX YCAOBUAX Mbl UMeeM AeNo NPeuMyLLecTBEeHHO € M30MeTPUYHbIMK 3ep-
HamMU pasnNnYHOW cTeneHU oKaTaHHocTU. Tpu paBHLIX YCNOBMAX NOPUCTOCTH
8bile y NOPOA, COCTOAWMX U3 HeOKaTaHHbIX yacTuu. B cnydae ecnu nopoaa
CNOXeHa 4acTUuamm pasnnyHoin dhopMbl (ocobeHHo B NpucyTcTBumU Tabnuuek
XNOpUTOB ¥ CNIOALI, NoAAatowMxcA AedopmMaunu) , ee nopucTocTs Byaer HU ke,
YeM NOPOA, CNOXEHHbIX U3oMeTpuuHbiMu 3epHamu. B.H. Kabpauosa oTmeua-
eT, uto hopMa 3epeH BNUAET U H3 NPOHULLIAEMOCTb NOPOA.

YnnoTHeHue nopoa. Kak yxe oTmeyanocs, ynnoTHeHue NOpoA — NpPo-
uecc MHoroctopoHuuin. OH npoucxoaut scneactsue: 1) neperpynnuposku
06NOMOYHBIX UMM aYTUTEHHBIX 3epeH NOA AeNCTBUEM NUTOCTaTMYeCKOro Aasne-
HWA U CTpecca, 2) 3anonHeHUA NOPOBOro NPOCTPAHCTBAE MUHEPANbHLIMU HOBO-
ob6pazosaHuAMu, 3) pacTBopeHUA 06A0MOYHbIX 3epeH Ha KOHTaKTe Apyr € ApY-
roM U yBenuyeHua nosBepxXHoCTen UX conpuKocHoBenua (obpazosaHue KoH-
HOPMHBIX, MHKOPNOP3UMOHHBIX U MUKPOCTUNONUTOBLIX CTPYKTYp pacTso-
peHnsa) .

3™ TpU hopMbl YANOTHEHUA BbIPAXKEHb) H3 Pa3HbIX CTaAUAX KaTareHesa
AOCTaTo4YHO ueTKo. Meperpynmuposka uvactuy (Mnu MexaHuuyeckoe ynnoTHe-
Hue) ocobeHHo 3hdeKTMBHO NpoABNAETCA Ha Hebonblwmx rnybuHax (1—
2 kM) . MuHepanbHble HOBo06pa3oBaHUA B MaccoBbIX KONUYECTBax NPOCNexu-
satotcA A0 7,5 KM (1, 8epoAaTHo, HUXe) . CTPYKTYpb! pacTBopeHUA NOABNAOT-
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¢a Ha rnybure 1,52 KM 1 NPOAONXKAIOT Pa3BUB3TLCA H3 NO3AHUX CT3AUAX Ka-
Tarenesa u npu metarenese. Koagdmument ynnotHeHua k; obnoMouHbIx no-
POA, KaK yXe 0TMe4anoch, BO3PacTaeT C ritybrHOM, 4To CONPOBOXABETCA NOHU-
HEHUEM NONHOM U Bonee pesko OTKPLITON nopuctoctu nopoa (puc. 23) . Cne-
AYeT NOAYEPKHYTh, 4TO ANA KAKAOrO PaitoHa KpUBble U3MEHEHUA NOPUCTOCTU
¢ rnybuHon nMeloT CBOI0 KOHGDUrypaunio. 3To onpeRenAETCA YCIOBUAMU TEK-
TOHUYECKOro Pa3BUTUR TeppuTOpUU — CTabunbHOe norpyXeiHue AU MHOro-
KpPaTHaA CMEHAEMOCTb BOCXOAAUIMX YU HUCXOARUIMX TEKTOHUYRCKUX ABUKEHUIA,
a TaKXe reoTepMUYECKUM PEXUMOM Heap. TaM, rae NorpyXeHne NPOUCXOAUT
6onee UNM MeHee CTabunbHO, NOPUCTOCTL 0BNOMOYHBLIX NOPOA-KONNEKTOPOB
noHwxaerca nocrenedHo (6—10 % Ha 1000 M), po 3HaurTenbHbIX FayBuUH
{4—5 kM u Bonee), a 3aTem 8 3aMeasienHoOM Temne. O6HaXkeHHble Ha NOBepX-
HOCTW NNOTHbLIE HU3KONOPUCTbIE NOPOALI CBUAETENLCTBYIOT O TOM, YTO KOrAa-
TO 06pazoBaHUA HaxXoAMNUCL Ha BonbWNX rAYBUHAX MAM UCRLITaNK CTpece.

Mp® noBbILWEHHOM reoTepMUYeCKOM rpaaueHTe ynnoTHeHe NOPOA HacTy-
NaeT paHblle, H3 MEeHbLUX rnybuHax, Yem NpU NOHWXEHHOM, U, ChepoBaTeNb-
HO, NOPUCTOCTb CHUXaeTCA BbicTpee. ATO 06CTOATENLCTBO MOXHO 0BBACHUTL
TEM, YTO NpU NOBBILLUEHHbLIX TeMNepaTypax UHTEHCUBHEE UAeT MUHepansHoe
HoBOO6pa3osaHue {HanpuMep, BbiNaaeHUe KanbuuTa) U pacTBopeHUe B 30HE
KOHT3KTa 3epeH KBapua, NONeBbIX LWNATOB U APYrux MUHEpanos.

MpoHnuaeMoCTb Takxe B 3HaYATENbHOW MEPe 33BUCUT OT CTENeHU yNNoTHe-
HUA NopoA-KonnekTopoB. Mano ynnoTHeHHble NOPOAbI, KaK npasuno, BCeraa
ABNAIOTCA Bonee NpoOHULLAEMBIMU, YEM CUNBLHO YNNOTHeHHble. [locKonbKy
CTEéneHb YNNOTHEHNA MOPOR BO3PacTaeT C rnybuHo, TO ecTECTBEHHO NePBUYHAR
NPOHULIBEMOCTb NPY 3TOM NOHUXKaETCA.

Kap6onatHbie nopoast. Cpean KapBoHaTHLIX NOPoA KonneKTopamu HedTh
Y ra3a obbIYHO ABNAIOTCA U3BECTHAKU, AONOMUTBI U Pa3HOCTU NPOMEXYTOUHO-
ro cocrasa. M3y4eHHOCTb KONNEKTOPCKUX CBOMCTB U UX CBA3EN C MMTONOruvec-
KUM COCTaBOM U CTPYKTypoW KapboHaTHbIX NOPOA CyLLECTBEHHO OTCTaeT oT
U3Y4eHHOCTU B8 3TOM NNaHe TeppUreHHbIX nopoa. B nocneanue roast 3HaunTens-
HbI BKNaA B uU3yuyeHUe KapbOHaTHbIX KONNEKTOPOB BHECNU HayuHbIe rpynnbl,
pykosoaumsie K.W. BarpuHuesoit, C.B. Makcumoroit, E.M. CMmexoBbiM uAap.

Mopucrtocte KapboHaTHLIX NOPOA ONpeaenAeTCA npexae BCero CTPyKTyp-
HbIMU npu3Hakamu., OHa MOoxeT BbiTe Kak nepBUYHON, Tak U BTOPUYHOW. 3a-
BUCUMOCTL NOPUCTOCTH KAPBOHATHLIX NOPOA OT NUTONOMMYECKOro COCTaBa
# CTPYKTypbl MeHee YeTKaRA, YEM ANA TePPUreHHbIX.

CTpyKTypHble ocobeHHocTu. Ha konneKkTopckue .CBOICTBAa nOpPOA
CTPYKTYypHbIe OCOBEHHOCTU O0Ka3bIBAIOT 3HauuTenbHoe snuanue. Mepsuunan
NopucToCTs KapboHaTHBIX NopoA 0bbiuHo Hanbonee BbICOKOWH BbiBaeT B Mano
‘U3MEHEHHBIX OpraHOFeHHbIX U3BECTHAKAX € MexX(OPMeHHbIM 1 BHYyTpUdop-
MeHHbIM NOPOBLIM NPOCTPAHCTBOM, Yy OONUTOBLIX U CheponuToBbIX (pexe)
M3BECTHAKOB ¥ AONOMUTOB, @ TaKxe y 0BNoMouHbIX KapboHaTHbIX nopoa
{xanbkapeHuToB) . BenuunHa nopuctoCTu vy 3Tnx pasHocTell NOPOA MOXKeT A0C-
Turate 30—35 % U 4acTo 33BUCUT OT KONUYECTBAE LUEMEHTUPYIOWLEH YacTh (KaK
n 8 0610MOYHbIX Nopoaax) . Bca cNoXHOCTL B BbIABNEHUY 33BUCUMOCTEN 3aK-
JIONAETCA B TOM, YTO U XeMOreHHaA U OpPraHOreHHaA YacTh NMelT OAUHAKOBbIN
{nnn oveHb BNU3KKIA) XMMUYECKIWA COCTAB M BeCbMa UHTEHCUB HO B3aUMOAENCT-
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Puc. 24. Xapaxkrepucrnka nopucrocTu KapboHaTHbIX Nopon B 3aBUCUMMOCTH OT UX XHUMMK-
4YECKOro CoCTaBa U CTPYKTypb!

BylOT ¢ Kucnotamu. B cuny aroro.o6croAtenbcTBa OUEHUTH KONUMYECTBEHHbIE
COOTHOLWEHUA MEXKAY COCTaBHLIMM YaCTAMU MOXHO NNLLbL MPUBIMIKEHHO B WNK-
dax noa Mukpockonom. [ina unnioctpauuu 3aBUCMMOCTA fIOPUCTOCTU OT
CTPYKTYyPbl KapboHaTHbIX MOPOA NpuBeAeHb! AaHHbIE No OpeHbyprckoMy raso-
KOHAEHCAaTHOMY MecTopoxaeHuto (puc. 24) .

XemoreHHble KapboHaTHbIE NOPOALI UMEIOT KPUCTaNAUYECKYIO CTPYKTYPY,
fpy 3TOM pasMep KPUCTAaNNMKOB B MOPOAAX-KONNEKTOPax MOXET Bapbupo-
BaTb B WNPOKNX Mpefenax OT ThiICAYHbLIX AONEN MUAnNuMeTpa Ao uenbtx. He
U3MEHEHHbie BTOPUYHLIMY MTPOLUECCAMU XEMOTEHHbIE N3BECTHAKY BbIAENAIOTCA,
KaK npaBuno, HU3KOW NOPUCTOCTLIO. B cnyvae Murpauun no takum nopopam
Mof3eMHbIX BOA PaclWpARIOTCA HUALTPYHOUIME KaHanbl, BO3HUKAaeT BTOPUYHanA
MOPUCTOCTb, MPEACTaBNEHHAR KaBepHaMK PasnUuHbIX PasMepoB U AaXke Monoc-
TAmMu. B 3HausTenbHoit cteneHu o6pasoBaHuio KaBePH .cnocobCTBYeT Tpewu-
HOBAaTOCTb, ABNAIOWAACA NYTAMU MUrpauum nogseMHbix Boa. Ha nytax murpa-
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UUM BOA B MEpBYIO OYepeAb B U3BECTHAKAX pacTBOPRIOTCA PaKOBMHKU paznuy-
HbIX OPFraHW13MOB.

CrpyKTypa KapboHaTHbIX MOpOA CyWwecTBeHHbIM 06pa3om oTpaxaercA
¥ Ha UX NnpoHullaemocTM. Hanbonee BLICOKOW NPOHULAEMOCTLIO CPEAN Manous-
MEHEHHbIX BTOPUYHbLIMU NPOUECCAMU WU3BECTHAKOB € NEPBUYHLIM MMOPOBbIM
NPOCTPaHCTBOM BLIAENAIOTCA OPraHOMEHHLIE U OONUTOBbLIE PasHOCTYU MOPOA,
KanbkapeHuTbl (M3BECTHAKOBbLIE MECYaHUKU), BCE — C HU3KUM COAEPIKaHWMEM
ueMeHTMpyiowe vacM. B atux nopopax npoHuuaemocts pocturaetr (500—
1000) - 107" m? u uHoraa 6onee. Kpucrannuyeckue XeMoFeHHble N3BECTHA-
KU 1 RONOMUTLI, B CNY4Yae eCNy OHU HE 3aTPOHYTbi NMPOLECCaMy paCTBOPEHUA,
obnagaioT 0BLIYHO HU3KOW NpoHUUaeMocTeio. Hanpumep, BepxHeMenosbie
nssectHaku B YN ACCP ob6nafatoT MaTpuyHO NPOHUUAEMOCTLIO, COCTaBNAIO-
weit Beero nuws (0,1—0,001) - 10”!'% m?. BuicoKoi NpoHMLaeMOCTbio OTM-
YalOTCA KaBEpHO3Hble PasHOCTY M3BECTHAKOB v AONOMUTOB (A0 310712 m?).

Donomurusauuna. Ponb atoro npouecca 8 hopMUPOBaHUK KONNEKTopC-
KUX CBOWCTB KapboHaTHLIX MOPOA YyXXe oTMevanack. Livpoko v3sectHo npea-
CTaBreHue, CoOrnacHo KOTOPOMY AONOMWUTU33auMA NOPOA Bbi3bIBAET NOBbLILEHUE
nopuctocty u nporuuaemMocT. OHo 6asvpyeTcA Ha M3BECTHOM NONOXEHWUU
3nu ne BoMOHa, 3aKNHOYAIOWEMCA B TOM, YTO 33aMeWEeHWe Kanbuuta AONOMU-
ToM OCylWEeCTBNAETCA MO COOTHOLWEHUIO '‘MoneKyna Ha monekyny'', o6vem
TBepaoi thasbl Mpy 3TOM COKpawaercA npuMepHo Ha 12,5 %, a nopucTocTs
COOTBETCTBEHHO BO3pacTaeT. HapAaay ¢ 3TMM B nocneaxvie FoAbl pacnpocTpa-
Hunock BbiaBuHyToe [].C. COKONOBLIM MHEHME O TOM, YTO 3aMeLWEeHWe Kanblu-
Ta AONOMUTOM MPOMCXOAUT NO NpuHUKUNY ‘obbeM Ha obbvem’. K HactoAutemy
BPEMEHU CKNafbiBaeTcA NPEeACTaBNEHUE O CNOXHOM M HEOAHO3Ha4YHOM BNUA-
HAW NONOMUTU3AUMM Ha KONNEKTOpCKue CBOMCTBA NOpoA, 4TO cnepyeTt U3 pa-
6ot A.B. Buctenunyca, N.M. Fmug, P.K. Cennu u ap. TeM He MeHee, BONpoOC
6yAeT, no-BMAMMOMY, OCTaBaTbCA OTKPbITBLIM A0 TeX nop, noka He byAyT paspa-
BoTaHb! YeTKWEe KpuTepuu ANA pasAenceHUA CeAMMEHTaUMOHHbIX, AWareHeTuny-
HbIX ¥ KaTareHeTMYHLIX AONOMUTOB. B nutepatype npvBOAATCA NPUMeEpb! pas-
NWYHOTO BNVMAHWA AONOMUTM3ALMM Ha KONNEKTOPCKMEe .CBOMCTBA MOPOA.

B naneo3oitckux KapBoHaTHbIX Nopofax cesepHol GopToBoi 30HbLI Mpu-
KacnNUACKOW BNaAuHbI, HanpMMep, NOPUCTOCTL U3BECTHAKOB W3MEHAETCA He3la-
BUCMMO OT CTENeHW UX AONOMMUTU3ALNMU, AMeerca TeHAEHUUA K TOMY, YTO 6O-
nee YUCTbie U3BECTHAKYM U AONOMWUTLI UMeT GONbUWIYI0 MOPUCTOCTb, YeM pas-
HOCTU MOPOA NPOMEXYTOYHOF O cocTasa (puc. 2b) .- B naneosoicknx otnoxe-
HuAax Mepmckoit obnacty, -no mHekuio .U, Cypkosoii, hopmupoBaHue kapho-
HaTHbLIX KONNEKTOpoB 06ycNoBNEHO NnpoueccomM aonoMutusaumu. K TakomMy xe
BbiBOAy npuwen H.U. MapbeHko [24] oTHOCMTEeNbHO BOAOPOCNEBLIX M3BECT-
HAKOB OCUHCKOFO FOPU3OHTa HUXKHEro Kem6puAa Ha MapKoBCKOM HedTAHOM
MECTOpOXXAeHK B UpKyTCKOM amburtearpe.

YnnotHeHnue nopoAn. Kak 1 B 06noMoyHbIX NOpoAax, ynnoTHeHue Kap6o-
HaTHbIX NOPOA NPOUCXOAUT NOA BAMAHMEM PasnUuHbIX NpuuuH. MnaBHelhWwmMHK
cpeav Hux ABNAITCA: 1) MEXaHM4eCKoe YNNOTHeHUE NOA AENCTBUEM NUTOCTa-
TUYECKOrO AABNEHUA M CTPeCCa, COMPOBOXAAEMOE NEPErpynnpoOBKOW U nepe-
KpUCTannusauven MUHEpanbHbiX 3epeH; 2) 3anonHeHue nop, KaBepH, 3WAIO-
WU X TpewmnH MrHepanbHLIMY HOBOOBPa3oBaHUAMM.

MexaHu4yeckoe ynnoTHeHWe NPOABNAETCA [ 0CTAaTOMHO UHTEHCUMBHO yXe npu
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Puc. 25. 3aBucumocTte Ko3dduumenTa oTKPLITON ROPACTOCTH kg 0T XMMH4YECKOro COCTaBa
Kap6oHaTHLIX NOPOA HWKHenepMckmrx ornoxennit CesepHoit Goptosoit 3ohbi Mpukac-
NMACKON BRNafuHbL.

Mopogsi: 7 — GuoreHHbie, 2 — XEMOFeKRHble, 3 — KpUNToreddvie; 4 — BEPXHAA FPakMua
nopuCTOCTH

He6oNbIWOM nNorpyXeHun KapBoHaTHbix Tonul. B flpukacnuiickoir BnanvHe,
Hanpymep, Me3030iCK1e U3BECTHAKY yXKe Ha rnybuHe 400—600 M ynnoTHeHb!
cunbhee (kg =0,80+ 0,90) o6nomourbix nopoa (ks =0,70+0,75) . Ha rny6u-
nax 1000 m u Huxe k5 noBbiwaetca ot 0,90 ao 0,98.

MuuepansHble HOROOOpasoBaHuA B KapBoHaTHbIX NOpoAax obbivHO npea-
CTaBNeHb! FMNCOM, BHIMAPUTOM, XanuUeaoHOM, KBApUEM, a TaKye KanbuutoMm
¥ ponomutoM. HoBoo6pa3oBaHUA BbIAENAKTCA B NOpax, KaBepHax U B 3uAio-
wWuX Tpewurax. KpoMe Toro, oMM MOTFyT 0GpasoBLIBaTLCA B Pe3ynbraTe MeTa-
COMaTUYECKOro 3aMeLLeHUA CeAn MEHTOFeHHbIX MHepanos.

YnnotHeHne — BeCbMa xapaKTepHOEe ABNEHWe ANA NOPOA, HaXOAAWMWXCA
B CTaauu NorpyeHUA. B obuieM cnyyae MOXXHO OTMeTUTb, YTO ¢ rny6buHon cre-
neHb YNNOTHeHUA KapboHaTHEIX nopoa hoBbiwaetca. Mpu BOCXOAAWMX TEKTO-
HUYECKUX ABUKEHWUAX, AKE CONPEBOMKAAIOWMNXCA BbIXOAOM NOPOA Ha NoBepX-
HOCTb, CTeneHb YNAOTHEHUA YacTO COXPAHAETCA (eCRU He CYMTaTb PacTpPecKuBa-
HYUA nopod) . MpUMepoM 3TOro cny»aT Naneo3oicKue W3BECTHAKW, DBHaxalo-
wweca 8 npearopbax Ceseprou Pepranbl. Mopoab! 3Tu npeaentHO yRNOTHEHDI,
TPeu(MHbl PaHHUX FEHepauWit 3anedeHb! KanbUMTOM. TaK Ha3blBaeMoe pa3yn-
NOTHeHWe NPOABNAETCA B BUAE PeAKUX TOHKUX 3UAIOWMX TPELUMH, No-BUAUMO-
MYy, BO3HVKLKAX B 3aKNIOMUTENLHYIO CTaANIO TEKTOFeHE3a, U TOHKUX (80 5 Mm)
HepaBHOMEPHLIX CNOes BbIBETPENbIX NOPOA Ha NOBEPXHOCTU. YNnoTHeHue no-
POA CONPOROKAAETCA CHMKEHWEM MOPUCTOCTH M CYLLECTBEHHbBIM YMEHbLIEHUEM
npoxuuaeMoctu (puc. 26), ecnv npyu 3TOM He NPOUCXOAUT PacTPECKUBaHUA.

PactBopenue cocTaBHbiX 4YacTeit nopoA. KapboHaTHbie nopoabt COC-
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TOAT U3 PAAA KOMMNOHEHTOB, HO OC-

HOBHbIMU M3 HUX ABRAIOTCA Kanbuut Knp 102 O

W ponoMut. MMeHHO nx pacTBopeHue  1ppp |- hN
U BbIHOC MPOAYKTOB peakuuu cno- \
cob6CTBYIOT CyLEeCTBEHHOMY NOBbIWeE- \
HUID KONNEKTOPCKUX cBolicTB. Pact- \
BOpeHMEe B CTaauil0 AvareHesa BpAA °® .\
N MOXET UMETb NONOXUTENbHOE 3Ha- \
YeHue, MOCKONLKyY BbicBoboguBLIeecA 100 +
nopoBoe MpOCTPaHCTBO 6yAeT yHUu- \\ \
TOXEHO BCNEACTBME yMNOTHEHUA pbix- \ \\
noro ocafka. B craguio karvareHesa \ L}
paciBOpeHue HECOMHEHHO OKas3sbiBaeT A
Gonblioe BNUAHWE Ha KONNEKTOPCKUE \ \
caoiicTBa. 10 b N e \\

Ha pactBOpMMOCTL KapbBoHatoB \\ \
BnuAT pAa (aKTopoB, Takwe, Kak \ Y|
Temnepatypa, AaBneHue, COAepXKaHue ~-o
yrneKucnoTtel B pacTBope, Hanuuue
M  KONWYECTBEHHble COOTHOWEHUA ,
XNOPUCTOrO HAaTpWA, CEPHOKUCNOFo 1 1 1
Kanbpuwn W HEKOTOPbIX APYTUX KOM- 675 080 085 050 Ay
noHeHToB. BenuudHbl W CoYeTaHuA
aTux (haKTOPOB MOFyT OYeHb CMnbHO Puc. 26. 3asucumocTe Kodiuunenta npo-
BapbUpOBaTh, NO3ITOMy B PasHbix :‘;‘;:ﬁ;‘:u";:m"a " r:‘:;‘f‘;’::::"’l'(’; “::°gy"’:.
U3NKO-XMMUYECKUX YCNOBUAX PACT- 1 ciom rasokoHaeHCaTHOM MecTopoXnae-
BOpPEHUE MPOTEKAET Pa3NUYHLIMUA TEM- uuu
namu, a HepeaKo CMEeHAETCA HOBoOb6-
pa3oBaHMEM MUHEPanos.

MoBbileHre TemMnepaTypb! MpY MPOUNX PaBHbIX yCNOBUAX COMPOBOMXAAETCA
NOHWXKEHUEM PACTBOPUMOCTH KansuuTa ¥ AONOMUTA, YTO OTMEYaNoCh NPy onu-
CaHMK MecyaHo-aneBpUTOBbLIX MOpoA. Ha npumepe Me3030MCKUX OTROXEHUM
MpuKkacnuitckol BnagvHb! 6bINO MOKa3aHO, YTO NOBbILEHWe TeMNepaTypbi A0
75 °C v BbIwe NPUBOAUT K BLIAENEHUIO KaNbuWTa U3 pactBopoB. UmeloTcn cae-
BEeHVA, YTO PacTBOPMMOCTb U3BECTHAKOB, MOABEPrwIMXcA BOnbWNM AaBneHu-
AM, HWKe, YeM PacTBOPUMOCTb NoA0GHLIX NOPOR, HE UCAbLITaBLUMX TaKuX AaB-
neHwiA. PacTBOpMMOCTL Kanbumta pacTeT C yBenuM4eHuem napuuansHOro naene-
HUA YrMeKuUcnoTbl B pacTBOpe; Kpome Tofo, Kak ycTaHosunu E.B. WrtepHuHa
u E.B. ®ponoBa, npn pasHbix napuuanbHbix AaBNEHUAX YFNEKUCAOTbL! pacTeo-
pUMOCTL Kanbuuta pacreT Npu yBESIMYEHUU B PacTBOpe XMOPUCTOFO HAaTpPUA
oT HynAa no 2 mon/1000 r BOAbI, a MPU AanbHEALLIEM YBEnMHYEHUU KOHUEHTpa-
UMK XJTOPUCTOrO HaTpPUA PacTBOPMMOCTL MOHUXKAETCA, HO OcTaeTcA Bonee Bbico-
KOW, 4eM B HEMUHepan1M30BaHHOW BOAE.

C.K. AnaTbeBa Nokasana, YTo yBenuYeHue B pacTBOPe CEPHOKUCNQro Kanb-
UMA CONPOBOXKAAETCA MOHMKEHUEM PacTBOPUMOCTM Kanbuuta u crabunbHou
WNW NOBbLILEHHON PAacTBOPMMOCTEH AONOMUTA.

B uenom pacTBopeHue Ha cTaauax KavareHesa W runepreHe3a NpPuUBOAUT
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K NOBbLIWEHWO NOPUCTOCTU U NPOHUUAEMOCTU NOPOA, YBENMYEHUID pa3Mepa
nop, paclwuUpeHntd NoPoBLIX KaHaNoB 1 3UAWUX TpewmrH, obpasoBaHnio CTU-
NONUTOBLIX WBOB, KaBepH U Bonee KpynHb!X, NeLEPUCTbIX nonocreir. Takue
NONOCTU HEPEAKO COXPAHAIOTCA B NOPOAAX MpW MOrpy>KeHWW Ha 3HaYMTENbHbIE
rny6MHBI, O YEM CBUAETENLCTBYIOT BecbMa 0bbluHbIe NposBanbi 6ypoBOro UHCT-
pyMeHTa npu 6ypeHun kKap6BoHaTHeIX nopoR. M3BecTHbl cnyyau, Korfa Kpyn-
Hble NeLepucTLie NONOCTM coaepxaT HedTsb (Hanpumep, B 3anaaHom Texace
nonocts nnowafsio 2,5 KM® 1 BuicoTol A0 5 M Guina sanonHeHa HedTuio) .

Fauuucreie nopopbt. TV NOPOALI MOryT BbITL KoNNEKTopamu HedTH U ra-
3a Ha Mansix rnybuHax B 30Hax cnaboro ynnoTHeHWA W Ha BonblwuX raybuHax
B yCnoBuax cunbHoro ynnotHenua. B KxHo-OMBuHcKoi HedTeHoCHOI obnac-
TV, HaNPUMEP, ME3030ACKHME rAuHb! Ha rNyBruHax 500-600 m 06napaloT OTKpoI-
Toit nopuctocteo 30—35 % v npoHruaemocteio 10 - 107 1% M%. C yeenuyenvem
rnybuHel 3aneraHuAa, B CBA3Y C AanbHeilMM YNNOTHEHUEM, TaKue FMUHKUCTbIE
fOPOAb! TEPANOT CBOM KONNEKTOPCKUE KAYeCTBa.

Ha 3HauuTenoHsuiX, a UHOrAa W cpeAHux rnybunax (BakeHOBCKaA CBUTa
B 3anapHoi Cubupu) rnuHucTbie NOPOAb! BHOBbL NpuioBpeTaloT NosblilieHHble
KONNeKTOPCKKe CBOMCTBA. TaKue M3MEHEHUA CBA3aHbl C PasBUTUEM TPELLUMUHO-
BaTOCTV NUTONOrUYECKOrO N TEKTOHUYECKOrO NPOUCXOKAEHUA.

MNpeanocsiNKU ANA BO3HUKHOBEHWA NUTOreHeTUYECKOW TpelyMHOBaTOCTH
3aKNafbIBAlOTCA YXE B CTAAUI0 CEAMMEHTOreHe3a — Npu HaKoMNEeHU OCaaKa,
B KOTOPOM 4epeRy0TCA MUKPOCNOWKY FNUHKCTOro Matepuana (MHorAa obora-
uieHHoro neckoM u anegputoMm) u OB. Coaepxanue nocnefHero B NOPoAaXx
coctaBnaet 10—30 %, 7. e. OB ABnAeTcA NopoAocobpasyloWMM KOMNOHEHTOM.
Bcneacteurie 3Toro raMHUCTbIe NOPOABLI-KOANEKTOPL! 3TOFO TUNA UMEOT TEMHO-
Cepylo unu YepHylo OKpacKy. [lanbHentan noAroToBKa FAWHUCTOW MOPOAb!
K npeBpalleHnio B KONNEKTOP oCyLLECTBNAETCA B CTaAMI0 KatareHe3a 3a cyer
YNNOTHEHUA U CHUXeHUA NnactvuHoctu. MocneaHeMy, kKak oTMeuana T.T. Kny-
6oBa, cnocobCTBYIOT rUAPOCNIOAU3AUMA FUHUCTLIX MUHEPANOB, OKPEMHEHUeE,
ruapodobr3aumA NOBEPXHOCTEN MUHEPANOB Y MUHEPanbLHbIX arperaroB 3a CYeT
copbupoBaHHoro OB.

MexaH13M npeBpaLLeHUA rNMHUCTON NOPOAb! B KONNEKTOP NpeACTaBNAETCA
B cnepyioieM Buae. Beneacraue reHepauun yrnesoaoposos 13 OB B nopoae
CyLLIECTBEHHO BO3PacTan o0beM XUAKoW U FasoBok has. MaBecTHO, 4To Nopoas!
paccMartpvBaeMolt TeKcTypbl obnanaioT aHWsoTponuen dm3nyecknx CBOICTB,
a UX MPOHMUAEMOCTb MEPNEHAVKYNAPHO HaCNOEHUK OYeHb HU3Ka. JATo npe-
NATCTBYeT OTTOKy (NOUAOB K3 Nnacta ¥ BnaronpuATCcTBYeT hopMUPOBAHUIO
aHoManbHO BbicoKoOro nopoBoro Aasnedua (ABTMo[l) B soHax noBblweHHON
KkoHueHTpauuy OB. Mpu aanbHeiilem HePaBHOMEPHOM YNNOTHEHWUW COCTaBHbIX
YACTed TaKOW HEOAHOPOAHOW NOPOAbL! Ha FPaHUUE MEXAY CNONUKaMu FIMHUCTO-
ro matepuana u OB BozHuKalOT nUToreHeTUYeCckue Tpewwmnel. Ham npeactaena-
€TCA, 4TO NPOUCXOANT He pasynNoOTHEHNE NOPOAR, KaK MHOrAA CHUTAKOT, a Nepe-
thopMupoBaHe NOPOBOro NPOCTPaHCTBa, 6e3 yBenuyeHMA CyMmapHoro obvema
nop. B pesynbtate Takux npeobpazoBaHWii BO3pacCTaOT OTKpbLITaR NOPUCTOCTbL
¥ M POHULAEMOCTL FTNVHUCTLIX NOPOA. MoCKOoNbKY CeaMeHTOreHHbie NPU3HaKn
0CafiKka U yCMOBWA KaTareHeTMuYeCKux NpeobpasoBaHuin NOPOA KOHKPETHOM
FAMHUCTON ToNWM He Bbiv OAUHAKOBbLIMW (HanpuMep 33 CYeT rUNCoOMeTPUH,
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NONOXEHUA HA re0NOrMYecKon CTPyKType U T. A.) , TO KONNEKTOPCKNE CBOWCT-
Ba FAMHUCTLIX NOPOR MOTYT BbiTh CUNLHO U3MEHYMBBI NO NNOWAAN.

T NUHKCTLIE NOPOABLI-APrUNNUTBI MOrYT TaKXe CTaTb KonneKTopamu red v
W rasa B pesynbTaTe eCTECTBEHHOrO rMAPOPa3pLiBa, aBTOPa3pbiBa UNK PaspAA-
KW TEKTOHUYECKUX HanpsxeHuid. [peanoceinko ANA peanu3auuu 3ToW BO3-
MOXHOCTU ABNAETCA KOMNNEKC KarareHeTuyeckux npeobpaszoBanwii. Mocnea-
HUE 3aKNIOYATCA B YNNOTHEHUW NOPOA, YNPOWEHWH UX MUHEDANLHOro COCTaBa
(3a cueT nepexoRa MOHTMOPUNNOHWTA U CMELWAHHOCNONHLIX 06pa3oBaHwWi
B FMADPOCNIOABI) , NOTEPE NNACTUYHOCTH, CNOCOBHOCTU K HabyxaHWio, copBuUMUOH-
HOl aKTUBHOCTU. TaKkue WM3IMEHEHWA NPOUCXOAAT B yCNOBUAX BLICOKUX RaBne-
HUM (ropHOro unu cTpecca), NOBLILIEHHbIX TEMMEPATYP U PErNaMEeHTUPYIOTCA
NPOAOMKUTENLHOCTEIO Bo3AencTBuA 9TUX dakTopos. B Mpukacnuickol Bna-
AWHE, HanNpuUMmEpP, ME3030WCKNE rMUHbI NPEBPALLAIOTCA B aprunnutsl Ha rny6u-
He okono 4 kM. KailHosolckue aprunautb! 06pasyrOTCA CyLLECTBEHHO HWKE,
a Naneo30WCKKE BCTPEYAOTCA yXKE Ha rnybuHe 2—2,5 kM.

MNpevepneB ynoMAHyTble KaTareHETUYECKUE W3MEHEHUA, FIUHUCTbIE NOPO-
Ab! CTAHOBATCA XPYNKWMK, MEXAHUYECKU NPOYHBIMU, CNIOCOBHBIMY pacTpecKu-
BaTbCA U COXPaHATL 3UAIOWIME TPEUMHBI NOCNE NPOABNEHUA TEKTOHUYECKUX
HaNPRXKEHWi U ABNEHUI aBTOpa3PbIBa.

MNpy XapaKTepuCTAKE KONNEKTOPA KaK FEofIorMYecKoro Tena, oueHKe ero
NPAaKTUYECKOW 3HAYMMOCTH Bce Oonbliiee 3Hayenwe nNpUobpeTaeT CBOWCTBO
HEOAHOPOAHOCTU. 3HaHWe (DOpMb! NPORBNEHWUA, MEHE3UCA U KONMYECTBEHHOIO
BbIpaXeHUA HEOAHOPOAHOCTHU, YMEHWUE NPOFHO3MPOBATb HEOAHOPOAHOCTL NNac-
TOB nO3BONAIOT ¢ Hanbonswen 3hheK TUBHOCTHIO NPOBOAUTL NOMCKOBO-Pa3sBe-
AOYHbIe paboTbl ¥ OLEHWBaTL 3anackt YB.

Noa nuTOnNOrMYeCKO HEOAHOPOAHOCTLIO OCAAOYHOTO reoNoruYecKoro Tena
MOHMMAETCA HEeNOCTOAHCTBO NUTONOMMYECKOrD COCTABA U CTPOEHWUA Cnaralowmx
ero nopoa. Jlutonorudyeckan HEORHOPOAHOCTL NPOABMAETCA B TOM, 4TO B pas-
pese, no nnowaau (B nnacve, cnoe) UM 0AHOBPEMEHHO No 060UM 3TUM Harl-
paBnNEHUAM OAHW NOPOARLI CMEHAIOTCA APY MTMMU.

Nutonoruyeckunin cocrae, CTPYKTYPa v TEeKCTypPa ONPeAenAloT NpaKTuyec-
KW Bce (huanveckue cBOCTBA NOPOA, B TOM YMCNe U KonnekTopckue. B cuny
3TOr0 NUTONOrUYECKAR HEOAHOPOAHOCTL NNAcTa CONPOBOYXKAAETCA U HEOAHOPOA-
HOCTbIO ero KonneKTopckux cBoiCTB. MocneaHee, B CBOIO 0YEPEAL, CYUIECTBEH-
HO OCNOXHAET NOUCKK U pasBeAKY CKONNeHWH HedhTH U rasa, NnPorHo3vupoBaHue
MX 3anexxei, Bbi3bIBaeT HEPABHOMEPHOCTh 06B0OAHEHMA NNAcTa Npw paspaboTke,
3aTpPyAHAET CO3AAHME CNNOWHOro (POHTA BOAbL! NPU 3aBOAHEHWM, CO3AaeT
3HaUMTENbHbie TPYAHOCTU ANA MaKCUMaNsHOro W3BnevyeHUA HedTM U3 Heap,
OCNOXHAET NoAcYeT 3anacosd HedT u rasa u T. A. UMerHO NO3TOMY no3HaHue
NUTONOFUYECKOW HEOAHOPOARHOCTU NPUPOAHOro pesepeyapa (nnacroBoro, Mac-
CUBHOFO U ApYIUX TUNGB) W YMEHWE MCNONL3OBATh NONYYEHHBIE CBEAEHWUA AB-
NAETCA OAHUM W3 HEOGX0AUMBIX YCnoBui AnA 3 heKTUBHbLIX NOUCKOB Hed T
¥ rasa, Bbibopa oNTUManNbHON cMCTEMbI Pa3paboTKK 3anexein, NPOEK TUPOBaHUA
METOAOB BO3AENCTBUA HA NNACT U B KOHRYHOM UTOre — ANA Havbonee nonHoro
u3Bne4yeHun YB us Heap.

PasnuyaioT eute v reonoruvecKyt0 HeoAHOPOAHOCTb, KoTopyi B.U. Asa-
matoB ¥ H.M. CBUxHylUMH npeanaraioT onpeaenATh KaKk U3MEHYUBOCTL NUTO-
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noro-nevporpathuyecKux U KONNEKTOPCKUX CBOWCTB NNacToB, HehTeBOAROHACH!-
LLEHHOCTU 1 OCHOBHbLIX CBOUCTB (hMOMAOB, 3 TaK’Ke NoOpoA — Pa3fenoB U NoK-
PbILEK MO NNOULAAN 3aNEXU U NO Pa3pesy CKBaXKWH.

No MacwTtabaM NPoABNEHUA Pa3NMYaOT NUTONOMMYECKYI0 MaKpPOHEOAHO-
pPOAHOCTL (AU HEOAHOPOAHOCTb MNACTOB) U NUTONOIMMYECKYH MUKPOHEOAHO-
poAHOCTb. MaKpoHEOAHOPOAHOCTL ycCTaHaBnNWBaeTcA 6GnarofapAa  Hanuuu
B MOpOAE€ MAaKpPOCTPYKTYP M MakKpoTekcTyp. OHa BbipaxaeTcA Hanuunem
cnovcrocTy pasivuHbix opM (FOpU3OHTanbHO, KOCoW) W ee Macwtabom
(ToHKan, TONCTaA CNOMCTOCTU U T. A.) , HANUYMEM NUH30BUAHBIX U KNMHOBUA-
HbIX FEonoruyecknx Ten, NPUCYTCTBMEM B OAHOPOARHOW MOPOAE CTAXKEHUN,
CrycTKOB, KOHKpeUuui# UHOro NUTONOrUYecKoro cocraBa u 1. 4. Jlutonoruyec-
KaA MWKpPOHEOAHOPOAHOCTL YacTO  HEPA3NWYMMA HEBOOPYIKEHHLIM FNa30oM.
OHa npoasnAetca 6narofapa crneuntuyeckuMm MHUKpPOCTPYKTYPaM U MUK PO-
TeKCTypaM, 0bb14HO 0BHAPY>KMBAaEMbIM NULLIL C NOMOLLLIO Ny bl UAK MOA MUK-
pockonom. MUKpoHEOAHOPOAHOCTL BbLIPaXaeTCA B BUAE MUK POCNOUCTOCTH,
HepaBHOMEPHbLIM pachpeAeneHEM B NOPOAE €€ 4acTelr — UeMeHTa u o6nom-
KOB B NECYaHMKaX U aneBponutax, HOPMEHHBLIX OCTaTKOB U XEMOFEHHOM! 4acTu
B W3BECTHAKAX, Pa3HOW CTENEHbID KPUCTANAMYHOCTU COCEAHWUX MUK POyYacT-
KOB XEMOFEeHHO! NopoAbt 1 T. A. MUK poHEOAHOPOAHOCTL B FEONOFMYECKOM Te-
ne MoOXeT COCyWeCTBOBaTL COBMECTHO ¢ MAaKPOHEOAHOPOAHOCTLIO. MakpoHe-
OAHOPOAHOCTL MNACTOB 06blHO 06HapyXuBaeTCA B KepHe U OBHaXeHUAX No
BHewtHeMy 0b6NuUKy MopoA, a TaKXe npu reoPusanuecKnx UCCnepoBaHUAX pas-
pe3oB CKBaXWH; MUKPOHEOAHOPOAHOCTL NMpY 3TOM HE BbIABNRAETCA.

NutonoruveckaRr HEOAHOPOAHOCTL — 3TO MPUPOAHOE CBOWCTBO NNAacToB
U Apyrux reonoruvdeckux ten. HeoAHOPOAHLIMU MOFyYT 6biTh MNAacTbl OCAROY-
HbIX MOPOA PasnNUYHOro NUTONOFUYECKOro COCTasa (B TOM uucne KONNEeKTopb!
W 3KkpaHbt). Mo cBOEGK NPUPOAE NUTONOrUYECKaR HEOAHOPOARHOCTL MOXET
6bI1Tb NepeuyHON (CEAUMEHTOFeHHOW, AMareHeTUYECKOo) W BTOPUYHON (KaTa-
reHHoit) . CepMEHTOreHHaA HEOAHOPOAHOCTL 6b1BaET naTepanbHo U BEpTU-
KanbHoi. B HedhTerasoBoii reonoru MpMMEHUTENLHO K NNACTaM-KONNEKTOPaM
CpeAu natepanbHbiX BUAOB MaKPOHEOAHOPOAHOCTEN Haubonee YeTKo BLIAENA-
H0TCA Cneayiouiue: 1) cBA3aHHbLIE C pa3sfAeneHeM eAUHOro NNAcTa Ha paA bonee
TOHKUMX nnactos (nponnacTkos), pa3feneHHbIX NOPOAaMU UHOrO NUTONOFU-
yeckoro coctasa (puc. 27, a); 2) obycnoBneHHbIE YacTUYHLIM 3aMELLEHWUEM
MOPOA NNAacTa-KONNEKTOPA MNOTHLIMK, HEMPOHULAEMbIMUA OCAAOYHLIMU 06pa-
30BaHMAMU: aprUANUTaMK, MEPFENAMY, XEMOFEHHbIMYU, HETPEWHOBATbLIMY
usBecTHAKamu u 1. A. (puc. 27, 6) . MNpu Takom TMNE HEORHOPOARHOCTA MOLL-
HOCTh KOMNEKTOPa B npefienax MECTOPOXAEHWA MOXET CUNbHO M3MEHATLCA;
OARHOBPEMEHHO B HanpaBNEHWM 3aMElleHVA KONNEKTOPCKWE CBOWCTBA MOPOA
nnacra o6biYyHO yxyAwaoTcA; 3) cBasaHHble ¢ oblwel haunanbHOR 13MeHYU-
BOCTHI0 MNACTa-KONNEKTopa no Bcei ero MouwiHoctu (puc. 27, 8). Mpu stom
KONNEKTOPCKWe CBOWCTBA NOPOA Mnacra Pe3ko yXyAawatotcA; 4) obycnosneH-
Hble NPUCYTCTBUEM B NNACTE-KONNEKTOPE NUH30BUAHLIX, KAPaBaeBUAHbLIX UNK
HenpaBunbHoW (hOpMbl TEN UHOFO NUTONOMMYECKOFO COCTaBa.

B ocapoyHom 6GacceliHe Ha pasnu4HbLIX EFO y4YacTKax BO3MOXHO o6paso-
BaHWE NNACTOB CO BCEMW YeTbiPpbMA BUAAMU HEORHOPOAHOCTY ORHOBPEMEHHO
u paxe Bonee TOro — OAMH BUA HEOAHOPOARHOCTU MOXKET CMEHATLCA APY UMM,

76



.o o 047 g *’e’e &
PSS MM SN X3

) E [£7]s

Puc. 27. Bupbl HeoRHOpORHOCTEH NNAcToB.

HeoaHopoaHOCTL CBA3aHHAA: @ — C pa3AeneHneM eAMHOrO Niacta Ha pas 6onee TOHKUX,
6 — c 3aMelleHMeM NOPOA NNACTaKONNEKTOPa NAOTHBIMMW, HENPOHWLUaeMbiMn 06pa3osa-
HUAMU, 8 — c obulert DaLNANEHON NIMEHYNBOCTHI0 NO BCed ero MOUIHOCTH, 2 — C BTOPHUY-
HbIMW N3MEHEeKNAMY NOPOA Nnacta. 7 — necyarnk, 2 — rivya, 3 — KanbuMuTM3auma

MpwynHO HEOARHOPOAHOCTEIt MnacTa-KoNNeKTopa 3TUX BUAOB ABNAETCA
nepuoanYecKan CMEHAEMOCTb perpeccui v TpaHcrpeccuis bBacceitHoB HeBonb-
won aManuTyAbI npu nocteneHHomM (ana | u |l Bupos) wnu peskom (ana Il
BMAa) M3MeHeHUM 06CTaHOBOK ocaakoobpasoBaHuA U AMHAMUKK CPeAbl NMepe-
HoCa Mo Mepe YRANeHWA OT WMCTOYHUKOB NUTaHWMA OCAROYHLIM MaTepuanom.
CyluecTBeHHOe BnUAHKE Ha HOPMUPOBaAHUE INEMEHTOB HEOAHOPOARHOCTH Nnac-
Ta uMeloT 0COBeHHOCTM NPOABNEHMA AEHYARAUMOHHbLIX NpoueccoB B obnacTAx
CHocCa, COoCTaB u 06beM MocTaBRAEMOro MU 0CaRoYHOro MaTepuana. Kaxabii
3Tan uHTeHcubMKauMn MexaHWYecKoro paspylueHuA nopoA B obnacth cHoca
Bbi3blIBaeT HaKoMNeHue Yactuy Oonee KPymnmHOro pasMepa U yBenuyeHue Moly-
HocTH 06pasyemMbiX UMM KonNeKTopcKux cnoes B DacceliHe ocaAKoHaKonne-
HuA. HanBonee xapaKTepHa nuTonoru4yeckaa HEOAHOPOAHOCTh ANA MNAcToB
TeppMrerHbIX Nopof, obpasosaBumMXxca B BOAHLIX BacceliHax C nepeMeHHOW
AMHaMUKOM CpeAbl, TakKuUX, KakK obnactu AgensT, pycna pek, npubpexxHbie
y4aCTKW Mopeit C NPUAOHHBIMU TEYEHUAMU UNU NEPeceYeHHbIM penbedhoM AHa
u Ap. B HanpaBneHun ot obnacTu cHoca 06bIYHO NPOUCXOAUT pa3aeneHue nnac-
Ta-KOnneKTopa Ha OTAENbHblE CNOW, YBENUYEHUE YMCNa NOCNERHUX NPU COKpa-
LWEeHWU X CYMMapHOW MOLLLHOCTU.

B KapGoHaTHbIX TOMlax Takke HabBRIOAaeTCA HEOQHOPOAHOCTb MNacToB-
KONNEKTOPOB, 0AHAKO BHElWHe OHa He BCerfa Y4eTKo BbipaxeHa. B uasecTHA-
Kax OHa, KaK NpaBWnoO, CBA3aHa CO CTPYKTYPHO-TEKCTYPHbIMU CEAUMEHTOreH-
HbIMU Npu3Hakamu. YepefloBaHne M3BECTHAKOB OONUTOBBIX, AETPUTOBLIX NO-
PUCTBLIX U MPOHUUAEMbBIX C XeMOreHHbIMWU HEMpPOHULLAeMbIMY ABAAETCA NpUMe-
pPOM HEeORHOPOAHOCTM KapBGoOHaTHbIX OnactoB. HeogHopoaHocTb B KapboHaT-
HbIX AnacTax MoxeT ObiTb CBA3aHa U C HepoBHOCTAMMU penbeda AHa b6acceitHa
ocapKkoHakonnenua. B yrnybneHnax yacto HabniopaeTcA CKomnneHwe W3oMeT-
pPUYHbIX, XOPOLUO COXPaHUBLUMXCA OCTaTKOB opraHnaMoB (chayHbt), @ Ha npu-
MOARHATHIX Y4acTKaX, FMAPOAWHaMU4eCcKU Bonee aKTUBHbIX, OTKNaablBaloTCA
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MeHee TpaHcnopTabenbHble NNOCKWE OGNOMKMW, U3 KOTOPbIX 3aTeM opMUpY-
I0TCA MeHee NOpPUCTbIE U MeHee NPOHULAeMbie NOPOALI. TUNWYHBIM NPUMeEPOM
AUTONOrUYECKOW HEOAHQOPOAHOCTY ABNAIOTCA KapboHaTHbie ToNWww ¢ 6uorepm-
HbiMu RNocTpoitkamu, ‘Konnektopckue ceoiicTBa NOPoA B TaKux Toniax usme-
HAIOTCA B WMPOKUX npeaenax.

Mnowans pacnpoCTpaHEHWA HEORHOPOAHLIX NNAcTOB-KONNEKTOpoB, Hop-
MUpOBaHWEe KOTOpLIX CBA3aHO CO CTagueldi cepuMeHTOreHesa, onpenenAeTcA
komnnekcom chaktopos. Cpeau HUX npexae Bcero pasmep camoro bGacceiiHa;
CTefeHb OAHOPOAHOCTM penbetha AHA, KNUMATUYECKWE ycnoeuAa (B 4acTHOCTN,
HanuWue NpUNalHbLIX NLAOB, CROCOOHLIX BMEP3aTh B AHO, @ 3aTreM yHOCWUTL
0canokK U aAp.) . HeoAHOPOAHOCTL ONKUCHLIBAEMbIX TUMOB XapaKTepHa ANA nnac-
TOB, 3aneralowWwmnx Ha Hebonblumnx U cpeaHux rnybuHax (po 2000, a uHorpa ao
3000 M), Hmxke Ha Hee HaYMHaeT HaAKNaAbIBaTbCA HEOAHOPOAHOCTb, CBA3AHHAA
C NpoueccaMu KarareHesa.

BeptukansHaR ceAUMEHTOreHHaA HEOAHOPOAHOCTL MPOABNAETCA B reono-
ruyeckoM (cTpaturpacduyeckom) paspese U BbIPaXKaeTCA CMEHOW MNNacroB
(cnoes, nayek 1 T. A.) oRHKX TUNOB nopoAa ApyruMu. OHa TaKk ke OnNpeAenAeTcA
M3MEHEHUEM YCNOBUI CeAUMEHTaUUK, HO YXKe He B MpOCTPaHCTBe, a BO BpeMe-
Hu. W3MeHeHwe cocTaBa MOpPOA B reonorMyYecKoM paspese npefonpeaennert
¥ Pa3nuyHbie KOMNEKTOPCKUE CBOACTBA U HEPEAKO B bipaXKaeTCA YepepoBaHuem
fINacToB MOPOA-KONNEKTOPOB U MOpoA-3KpaHoB. B eaHoM, nepeuYHO MaKpo-
ONHOPOAHOM MNacTe HepeAKO OTMeYaeTcA BEePTUKaNnbHaA MUKPOHeOAHOPOA-
HocTh. OHa NPORBNAETCA B CNYYae OPUMEHTUPOBAHHOrO PACMONOXKEHUA YaCTUL,
¥ MUKPOCROUCTOCTU. TaKue NopoAbl 06nanaloT aHM30TPONKEH KONNEKTOPCKKUX
CBOWCTB.

KarareHHan (BTOpM4Han) HeOAHOPOAHOCTL BO3HMKAeT B CBA3A C U3MeHe-
HUEM TepMOBapUYECKOt U FreoxMMuvecKol 06CTaHOBOK NPU MNOrPY>XXEeHUU Unu
Npn6nM>KeHUW K NOBEPXHOCTHU OCAAOYHbIX TONUL U COOTBETCTBEHHO NPU fepexo-
Ae U3 ORHOM 30Hbl! kaTareHe3a B apyryo. OHa o6pa3yeTcA B CBA3W C Npouec-
CaMKu MEeXaHUMecKOoro ynnoTHeHuAa (unn pasynnoTHeHWA), MUHEPanLHOro Ho-
Boo6paszoBanua (puc. 27, 2), pacTBOPeHUA HeyCTOKYMBLIX (B AAHHOW KOHK-
peTHO TepMoBapuyecKoun U reoXMmMuyeckot o6cTaHoBKax) MUHepanoB u coe-
OVHEHW, a TaK)xe BCNeACTBUE pacTpeckuBaHuA nopopa. KarareHHaA HeoAHO-
POAHOCTE MOXET ObiTb PErMOHaNLHOW, HO 4alle NoKanbHoW, ovaroson. Hepea-
KO 3TOT TUN HEORHOPOAHOCTH MOXKET HaNOXXWUTbCA Ha CEAUMEHTOTEHHYH Heoa-
HOPOAHOCTbL WMNKU >K€ BO3HWUKHYTb B NUTOMNOFMYECKU OAHOPOAHOM MnacTe.

BropuuHaA HEOAHOPOAHOCTL KONNEKTOPA BO3MOXKHa B MOPOAaX Pa3nuyHo-
ro NMTONOrMYECKOro COCTaBa. B nNpoayKTUBHbLIX OTNOXEHUAX PARA YYaCTKOB
Openbyprckoro ra3aoKoOHAEHCAaTHOrO MEeCTOPOXAEHWA OHa CBA3aHa C npolec-
caMiy NOKanLHoOW AONOMUTH3AUWM WU3BECTHAKOB, COMNPOBOXKAAIOWENCA NOBbI-
WeHWEM MX NOPUCTOCTH U NpoHUuaemocTu. Ha Apyrux yuvactkax, Hao60poT,
OTMEYAeTCA MOHWKEHUE BenU4YMHbl KONNEKTOPCKKUX MapaMeTpoB Nopop, CBA-
3aHHOE C cynbtaTusauueis 1 oKpeMHeHUeM U3BECTHAKOB. B TeppureHHbIX Mno-
poAax Takke HepepKo HabawaaeTcA NUTONOru4YecKas HeOAHOPOAHOCTL Mnac-
TOB 0YaroBOro TUMa, CBA3aHHaA C BTOPMYHLIMK Mpoueccamn. B opckux u me-
noBbiX oTnoxeHuAax [MpuKacnUiiCKOW BRaaWMHbLI, HanpuMmep, OT MOBEPXHOCTH
ao rnyBuHbl 2000—3000 M npoxoawuT NOCTeneHHOE MOHWXEHUE COAepIKaHWUA
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KanbyuuTa B yeMeHTe obnoModHbIX nopofl (necyannkax, aneBponuTax), Bcnea-
CTBME YEro B PAAE CNyvyaeB KONNEKTOPCKUWE CBOWCTBA NnacTa K 3Tol rnybuHe
YNYYLWaloTeA. JTOT XKe NNAcT, BCKPLIThI HA MEHBLUIMX MK GonblumX rAy6rHax
(a B ycnoBuAX ConAHoIt TEKTOHWKWK Nepenaabl FrnybuH 3aneraHnA nNnacTa o4eHs
pe3Kkue), MMeeT CyLLECTBEHHO UHbIE KONNEKTOPCKWe CBOMCTBA 3a CYET U3MEH-
YMBOCTU CTPYKTYyPb! MOPOBOro MPOCTPAHCTBA, CBA3AHHON C NOBbLIWEHHLIM
CONEPXKAHMEM KanbUMTOBOFO UEMEHTA.

M3BecTHO HeMano cny4aes, Korpa NMTONOTrMYECKanA HEOAHOPOAHOCTL CBA-
3aHa ¢ npucyTcteveM Hedtu B nnacte. HedTb, ABNAACL AMINEKTPUKOM, Npe-
NATCTBYET TEYEHUIO BTOPUUHLIX NPOUECCOB, B OCHOBHOM 3NEKTPONNTUYECKUX.
BcneacteBue 3Toro pe3ko NOAABNAIOTCA NPOUECCHI MUHEpPanbHOro HOBOOOpPa-
30BaHMA, YTO CNOCOBCTBYET COXPAaHEHWUID MNEPBOHAYaNbHbIX KONNEKTOPCKUX
cBoiicTe nMopoAa. Ha 6onblinx u cpearnx rnyBbuHax Hke BOROHe(MTAHOFO KOH-
TakTa BTopvuHoe (ayTUreHHoe) MuHepanooBpa3oBaHue MPUBOANUT K CHYKEHUIO
KONNeKTopc KUX CBOMCTB NMopof nnacra. Tam, rae Bo3MOXHO OKUCNerune Heptu
B 30He BopoHediTAHOro KoHTaKTa (0bbiuHO Ha HeGonbuinx rny6unax), 3a cyet
obpa3sylollenicA yrNeKncnoTs! MPOMCXOANT PACTBOPEHUE HEKOTOPbLIX MUHEpa-
nos (KansuuTt, rUNC U Ap.), U3MEHEHUE CTPYKTypbt MOPOALI U MOBLILLEHKE ee
KONNEKTOPCKUX CBOIACTB.

OuaroBaA nuUTonorvM4ecKan HEOAHOPOAHOCTb MOXeT MMETb WMPOKoe pas-
BUTHE B 30HAX TPELWMHOBATOCTV 1 PAa3NOMOB, M€ B CNy4Yae NPOABNEHUA TUAPO-
AVHAMUYECKOWR aKTUBHOCTM BO3MOXHO u3BMpaTenbHoe pacTBOpeHWe NOPOA,
BO3HUKHOBEHME KAaBEpH, MONOCTeN, paclMpeHrve NyTed Murpauuu hnioMpos.

NuTonormyeckan MaKpoOHEOAHOPOAHOCTE KONNEKTOPOB, €6 BUA, MONOXeE-
HWe B pa3pese 1 Ha MAOLWAaAN BLIABAARKOTCA NOCPEACTBOM U3YyYEHUA KepHa U UH-
TeprnpeTauuuM pe3ynbTaToB reodusMyeckux uccnefoBaHuin ckBaxuH. O Heoa-
HOPOAHOCTU MNACTa-KONNEKTOPa MOXHO CAENaTb 3aKNIOMEHUE MO AAHHbLIM
Fe0noro-NpoMbICNOBbIX WCCNEAOBAHUN CKBaXH, OAHAKO BUA HEOAHOPOAHOCTY
n oCOBEHHOCTU ee pacnpOCTPaHEHMA MO MNOWAaAW U B Pa3pes3e yCTaHOBUTbL HE
NPEACTaBNAETCA BOIMOXKHbLIM.

Feothusnvyeckue unccnegoBaHnA paspes3os MO3BONAKT BbLIABUTL NUTONOMU-
YECKYH0 HEOAHOPOAHOCTb MNACTa KAYeCTBEHHO, MO U3IMEHEHUIO KOHUFypauum
KPUBbIX, OTPAXKaOLWKX BENUYUHY TEX UNU UHbIX FeoU3NYECKUX MapameTpos.
Mpy 3TOM AOCTaTOMHO TOMHO OMPEAENAIOTCA MOLLIHOCTL U MOCNEAOBATENLHOCTb
3aneraHuA CNoes U CNOiKoiA, COCTaBNAIOWNX UCCNEAyEMBIA NnacT. M3yveHue
KepHa, a Takxke 06pa3suoB, MONyueHHbIX C NOMOLILIO 6OKOBOFO FPYHTOHOCA,
faeT BO3MOXHOCTb OUEHUTbL CTEMEHb HEOAHOPOAHOCTU MOPOA NNAcTa-KoNNeK-
Topa KavecTBeHHo u (npu pocratouHo vacToM oT6ope oBpasuos) Konuuect-
BEHHO.

B obnomouHbIX nopopax-konnektopax (mecyaHukax, aneBpoAuTax U npo-
MEXyTOUYHbIX Pa3HOCTAX) HEOLHOPOAHOCTL OTYETNIMBO BLIABNAETCA NO PE3yNb-
TaTaM FpaHyNoMETPUYECKOTO aHanu3a, OTOGPa>KEHHLIM Ha NUTONOTrUYECKOM
paspese. Becbma 4eTKo BbIpaXkaeTCA NUTONOIMMYECKAA HEOAHOPOAHOCTL B pas-
pese Mo NUTONOTUYECKUM Ko3DduuueHTam — MearaHHOMY AWAMETDY 3€peH
(Md) w OTCOpTMpOBaHHOCTM (S,), nonyyaeMbiM € KyMynATUBHOW KpPUBOIA.
CpaBHeHue niepeyncneHHbix nmonorwuecxwx koaduumeHToB, onpeaeneHHbIX
Ans obpa3sloB NMOPOA M3 AAHHOFO MNacTa, NO3BONAET YCTAHOBUTL €r0 HEOQHO-
POAHOCTL.
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Puc. 28. OnpeneneHne HEORHOPORHOCTU NAACTA NO AAHHbLIM FPaHYNOMETPUYECKOro aHa-
nu3aa.
Mnacy: @ — 0AHOPOAHLIA, 6 — HEOAHOPOAHBINA

HakoHey, cTenenb NUTONOMMUYECKON HEOAHOPOAHOCTU NaacTa TeppureHHon
nnu kap6oHaTHOW NOPOAbI B pa3pese BbIABNAETCA U Ha TPEYTrONbHbLIX AUMarpam-
Max (puc. 28, a, 6). BepwuHsl TpeyronbHuka cootsercTeytoT 100 %-Homy
COAepPKaHUIO OAHOMO U3 TPEX OCHOBHLIX KOMMAOHEHTOB NOPOAbI, a NPOTUBONE-
KauiMe UM CTOPOHbLI — HYNEeBOMY COAEPXKaHUI0 3TUX XKe KOMMoHeHToB. Pesynb-
TaTbl rPaHYNnoMeTpUYecKoro N XMMU4YeCKOoro aHanusa HaHOCAT Ha Tpeyronb-
HuK. KoHueHTpauna scex 06pasyoB B Kakon-nMbo 0AHON YacTh TPeyronbHMKa
ABNAETCA NPU3HAKOM OAHOPOAHOCTM NnacTa B AaHHOM paspese, Hao6oporT,
WUPOKUA pasbpoc obBpa3uoB cBUAETENLCTBYET O HEOAHOPOAHOCTU NNacta, nu3-
MeHEeHUU ero COCTaBa Co BPeMEHEM.

Mepo# cTeneH HEOAHOPOAHOCTU NNACcTa TEPPUIEHHbLIX NOPOA CNYXUT TaK-
e KoxbGUUMEHT NeCYaHUCTOCTU, NpeacTaBnAIcWIMK coBoil oTHOWeEHME MoOUl-
HOCTU MNecYaHo-anespuToBbLIX NOPoA (3heKTMBHON MOWHOCTU) K MOWMHOC-
TM paccmartpuBaemoro ob6bekta. CTenedb OQHOPOAHOCTM NRACTa TEM BbiLIE,
yem Brivxke K eAnHMLE BenvunHa K .

N3yyerHne HeOAHOPOAHOCTU NNACTOB B NpeAenax 3af1eXXu UN1U MecTopoixae-
HUMA Ba3vMpyeTcA Ha CpaBHEHWM Pa3pe30B NNacToB, BCKPbLITLIX CKBAXUHaMM.
MNpy n3yyeHUN HEOAHOPOAHOCTU 3TOTO TUNAa NPUMEHAETCA Lenan cepua rpagm-
YECKUX NOCTPOEHUNA, NO3BOMNAIOLIMX OUEHWUTL CTENEeHbL HEOAHOPOAHOCTU NOPOA
M BbLIRBUTL ee cheunudmrueckue ocobeHHocT. ORHMM U3 TaKUX NOCTPOEHUMH AB-
nAETCA NUTONOrMYecknin npocinb UNM CONOCTaBNEHUE Pa3pe3oB 3anaHHOTO
nnacta (MNM paspe3oB HeCKONLKUX NNacToB oAHoBpeMeHHo) . ConocTaBnerue
pa3pe3oB AaeT HarnNALHOe npeacTaBneHWe o Mopdonoruu nnacra B BepTUKans-
HoW nnockoctu. OCHOBOM ANA 3TOro NOCTPOEHUA 0BbLINHO ABNAOTCA KPUBbLIE
reomanyecKuMX MCCNeOBaHUIA CKBaXHH.

KauecTBeHHOEe nNpeficTaBrieHWe O XapakKTepe HEOAHOPOAHOCTM Nnacra B
NPOCTPAHCTBE MOXXHO NONYYUTL C NOMOULBLIO TEX XXe TPeyrofbHbiX AWarpaMMm.
C 370/ uenblo BLIAENAIOT TPU OCHOBHBLIX KOMMOHEHTa NOPOA, YHYaCTBYHOLUMUX
B WX CTPOEHWUM, HanpuMep, NecoK, aneBpwuT, [NWUHA + KanbuuT (ABNAIOWMWECA
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LEMEHTOM NOPOAbI), W HaHOCAT pe- """"“"‘"’ e
3ynbTaThl @aHanu3a NnopoAa Ha fuTono- .

/s 02/7
rUYeCcKUit TpeyroNbHUK, 0603Hauar ux __/
ANA KaXXAOW CKBaXXWUHbLI CBOUM LUBe- 14
TOM unun hopmMoi. °
KapTel M €xeMbl PaBHOFO uucna e /
MpoHUUAEeMbiX CROeB B nnacte cTpo-

ATCA NO pe3yNnbraramM nHTepnpetTauun

MatepuanoB reomanueckux uccne- I L Su—
JOBaHWA CKBaXXMH € npuBnevYeHnem D—J7 ,:_“{]2

A3HHBLIX aHanusa obpasuoB KepHa. v -

B kaxagoMm paspese IKCNAyaTupyemo-

ro Uan passeayemoro obvekTa onpe- Puc. 29. Cxema pasHOro cofepwanun
AeNAOT YMCNO NPOAYKTUBHbLIX, NpoO- NPOHUUZEMbBIX €Roes B nnacte nNo NOACO-

NEeBbIM  OTNOXKEHUAM BOCTOYHOW MacTu

HUUaeMbIX CNoOeB, a NONyYeHHble pe- Tnoxe
HaeMbI v P MpukacnuitcKoit BnanuHe.

3yNbTaThl HAHOCAT Ha CXeéMy pacno-

! — mecTonionoxetne ckBaxnn (Apo6b:
noKeHus cKkeaxuu. [flocne 3toro Apo

B YMCANTENEe — HOMED CKBaXKUHb!, B 3Ha-

nMocpeAcTBOM WMHTEPNONAUMK NPOBO- MeHaTene — YMCTO NMPOHULAEMBIX ChOGR
[AAT NMUHUKW paBHOro Yuncna NpPoHWuae- 8 nnacte); 2 — AUHUM paBHOrO umcna
MbIX CNoeB B Nnacte W, TakuMm obpa- nnacros

30M, nonyualoT cxembi (puc. 29),

KOTOpbLIE RAT HarNAfHOE NPeAcTaB-

neHne O CTeMeHU HEOAHOPOAHOCTHM oB6bLeKTOB B npepenax uccnegyeMol Tep-
puTopun.

Kakabiih U3 pPacCMOTPEHHbIX NPUEMOB U306paXKeHUA HEOAHOPOAHOCTU MNO-
POA-KONNEKTOPOB MoXKeT 6biTb MCNONL30BaH ANA NPAKTUYECKUX Uenei, U B
YaCTHOCTU ANA NPOFrHO3UPOBaHUA KOMNEKTOPOB U CO3AAHUA ONTUMaNbHOW CUC-
TeMbs pa3paboTku 3anexkeit HedhTHU U rasa.

NMuTtonorvuvyeckaa MUKPOHEOAHOPOAHOCTL XOTA YaCcTO U He obHapyXxuBaetca
HEBOOPYXEHHbLIM [fla30M, OKasniBaeT OrpoMHoe BnuAHWe Ha dmanyeckue,
B TOM yucne U KonneKTopcKue cBoiMCTBa Nopoa. B cBA3U € 3TUM rnaBHentiumm
CpeACTBaMK BLIABNEHUA U WU3Y4YEHWA MUKPOHEOAHOPOAHOCTU ABARIOTCA ONTHU-
4eCKaA WU 3NeKTPOHHAA MUKpPOcKonudA. lna uccnefoBaHUA ¢ NOMOLLLIO ONTK-
YeCKOW MUKPOCKOMUKM KaK MUHMMyM Heobxoaumo WU3roToBnaTh wnudbl AO
ABYM B3aUMHO NEPNEHAVKYMAPHLIM CEYEeHUAM — NapaniensHo W NepneHau-
KyNApHO Hacnoewwio: MpocMoTp wnudos NOA MUK POCKOMNOM NO3BONUT yCTa-
HOBUTbL BUAL HEOAHOPOAHOCTH.

B o6nomMouHbix nopoAax (nmecuaHbiXx W aneBpuUTOBLIX . KONNEKTopax)
Haubonee BaXKHOW C TOUKMU 3PEHUA KONNEKTOPCKUX CBOWCTB ABMAEGTCA MUK PO-
CrloUCTan HEOAHOPOAHOCTL, 06pazoBaHUe KOTOPOW XapaKTepHo ANA CTaawuu ce-
AMMeHTOoreHesa. OHa 3aKknioyaeTcA B YaCTOM 4epefoBaHUM MUKPOCIOWKOB
(ToHbwe 1 MM) nNopoa PasnNUYHOro NUTONOIMYECKOro COCTaBa, 0BLIYHO TO 6O-
nee, TO MeHee TAMHUCTBLIX WKW OTHMYAIOWINXCA copepXaHuem obyrneHHbIX
pacTUTENbHLIX OCTAaTKOB, COeAVHEHUM XKene3a U T. A. B Takux nopoaax oBbLIYHO
CUNLHO Pa3NUYaeTCA BeMYUHA NPOHUMUAEMOCTH B HanpaBneHwAx, Napannesib-
HoM (noBbiWeHHar) W nepneHpUKyNApHOM (HW3KaA) HaCnoennio. -B 3ToMm
CyLi{eCTBEHHOR OTNUYMEe NOPOA € MUKPOCNOUCTOM U MACCUBHOM TEKCTYpamu
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(npu nocnepHeit NPOHNMUAEMOCTL BO BCEX HanpaBNeHUAX NPUMEPHO OAUHAEKO-
Ba) . B 06N10MOUHbLIX NOPOAAX MUKPOHEOAHOPOAHOCTL MOXKET GbiTh TaKKe Bbi-
parkeHa ueMeHTauuelt NOpoa U BCNeAcTBUE 3TOr0 HepaBHOMEPHbLIM pacnpegene-
HUEM Nop B nopofie. Takon BUA HEOAHOPOAHOCTU MOXKeT ObITb CEANMEHTOr eH-
HbIM ANA FMUHUCTOrO W XKENe3nCToro UeMeHTOB W KaTtareHHbIM UK guareHHbIM
ANA XeMOreHHbIX uemeHToB (KanbuutoBoro, cynsarHoro u 1. a.). Kartaren-
HaR HEOAHOPOAHOCTL, CBA3aHHAR C HepPaBHOMEPHLIM pacnpeaeneHUeM LLEMEHTA,
MOXeT BO3HUKHYTb NPU MUHEPansHOM HOBOOGPAa30oBaHUit U BLICOKOMNOPUCTLIX,
6e3 uemeHTa, 06NOMOUHLIX MOPOAJAX, UNW Xe B pesynsTarte U3bMpaTensHoro
pacTBOpeHUA uemMeHTa. TaKad MUKpPOHEOAHOPOAHOCTL TUNUYHA ANA 30H BOAO-
HedTAHOrO KOHTaKTa, NPU ero nepemelleHny B npouecce pa3paboTku MecTo-
POXAEHUA.

B kap6oHaTHbIX nopofiax MUKPOHEOAHOPOAHOCTL MOXET GbiTb BhiparkeHa
HanuWuneM rHess U MMKPONUH3 BTOPUYHOrO AONOMUTA B U3BECTHAKAX, HEPaB-
HOMEPHbLIM BbINOMHEHUEM NOP U MMKPOKaBepH cynbaramu, KpemMHe3semMom
U Apyrumu coeauHeHUAMM, NOABNEHNUEM B NOPOAAX MUK POKABEPH, BCNeAcTBue
u36upaTensHOro pacTBOPEeHUA OTHAENbHbLIX KOMMOHEHTOB NOPOAbLI, Pa3fIMuHON
CTENeHbLI0 NepeKpUCTannNu3auui, HakKoHel, NOKanbLHOW AefONOMUTU3aAUMEN NO-
poabl. Takum 06pa3oMm, ANA KapBGoHaTHbLIX o6pasoBaHuin Bonee xapaKTepHa
MWK POHEOAHOPOAHOCTL, CBA3AHHAA CO BTOPUYHBLIMU Npolueccami. Takaa MUK-
POHEOAHOPOAHOCTL MOXKET CUALHO BAWATHL Ha NPOAYKTMBHOCTL NNacTa, Hepea-
KO WMEHHO C Hel CBA3aHO pe3Koe pa3nuuMe B AebuTax COCEAHUX CKBaXKUH.

UccnepoBanna KoNneKTOPCKUX NOPOA C NOMOLLLIO 3NeKTPOHHOIO pacTpo-
BOr0 MUKPOCKONa NO3BONAIOT BbIABUTL Bonee TOHKWE AeTanu CTPOEHUA Nopo-
Abl U ee HEeOAHOPOAHOCTU W BLIACHUTL NPUYMHLI U3MEHeHUA pexumMa paboTbl
CKBaxuWH. V3yuyeHue KameHHOro mMarepuanac NOMOLLLI0 PACTPOBOrO 31€KTPOH-
HOr0 MUKPOCKONa NO3BONUNO, HANMPUMEP, YCTAHOBUTH, YTO BbICTpOe CHUKeHUe
0ebUTOB B HEKOTOpPLIX CKBaxkuWHax 3anagHoi Cubupu cBA3aHO C KonbMmara-
XEM — 33aKpbiTMEM NOPOBbLIX KaHAanoB B NOpPOAE Menbyanlwumu Tabnuukamu
ayTUreHHOro XxnopuTa, COPBaHHLIMU CO CBOMX MECT NOTOKOM W3BNEKaemMomn
HepM. CooTBeTCTBYIOUWIEE M3MeHEeHUEe pexMMa PaboTbl CKBaXMHbLI NO3BONAET
n36exxaTb NOAOGHLIX ABNEHNIA U CTABUNN3UPOBATL AeBUT LI CKBAXKUH.

HeoRHOPOAHOCTL MNAacTOB-KONNEKTOPOB MNPU NOFPY>XEHUHM HE OCTaeTCA
NOCTOAHHOW. 33, CYeT BTOPUYHLIX MPOUECCOB OHa, KaK NpaBUNoO, BO3pacTaer.
Ha Gonbwuunx rnybuHax B 06pa3oBaHMu Heo AHOPOAHOCTU 0coBGeHHo Bonblyio
pPoNb UrpaloT NPOUECCh! PaCcTPECKUBaAHWA NOPOA. T pPeliMHOBaTOCTL ONpedenneTr
HEOAHOPOAHOCTL KONNEKTOPCKUX CBOWCTB nopoA. Kpome fForo, mMurpauma
GNIoMaoB NO TpelurHaM B YCNOBUAX U3MEHAIOLLUXCA TePMOBapuueckoin 1 reo-
XUMUYECKOI 0BCTaHOBOK CONPOBOXAAETCA PAaCTBOPEHUEM OAHWUX KOMMOHEH-
TOB nopofbl U obpasoBaHuem Apyrux. Bce 3710 BMecTe B3ATOE CYLIECTBEHHO
OCNOXXHAET NPOrHO3UpOBaHte KONNEKTOPOB Ha Bonblinx rnyouHax.

M3noxeHHble Bbie MaTepuans! NOKa3bIBalOT, YTO NUTONOMMYECKW COCTaB
W CTPOEHHe NOPOJ, CTeneHb NUTONOrMYECKON OAHOPOAHOCTU NNACcTOB, Katare-
HeTHYeCKue NPOUECCHi CYLECTBEHHO OTPaXKalOTCA Ha KONNEeKTOPCKUX CBOWCT-
Bax nopoA. U3BecTHO, YTO Ha ManbIx rNyb6uHax KOnNeKTopcKue CBoncTBa 06-
NOMOYHBLIX MOPOA B OCHOBHOM ONpPefensloICA NepBUYHbLIMM (CEAUMMEHTOrEH-
HbIMU) nUTONOrUYecKUMM NpusHakamu. C yBennueHvem rnyBuHbl 3aneraHus
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sce Bonblwee BAUAHUE Ha KayecTBO KONNEKTOPaA OKa3biBaloT fApoueccs! Karare-
He3a, XOTA (opMa M MHTEHCUBHOCTL NPOABNEHUA BTOPUYHBLIX WU3MEHEHU!
pernaMeHTUpyTCA CeAMMEHTOreHHbIMU npuskakamu. Tpu norpyxeHuu oca-
AOYHLIX TOML BO3MOXHbl HACTONLKO CyL|ECTBEHHbIE U3MEHEHNA CTPOEBHWA
0BAOMOYHBLIX NOPOA, YTo pasHocTh, obnanaBwUe BHICOKUMU KONNEKTOPCKUMU
cBoicTBaMu, B6NU3N TIOBEPXHOCTU MOTYT NPEeBPAaTUTLCA B HEKONNEKTOPbL! Ha
raybuHe cabviwe 4-4,5 km. MNpuynHel atToro — mMexaHuueckoe YnnoTHEeHWe,
pacTBOpeHWE NOA faBneHweM, ayTureHHoe munepanoo6pasoBauve. [lopoas:,
B MPOWNOM HEeKOoNNeKTOpbi (necuaHWKW, anesponuThbl C BbICOKUM cofiepxa-
HUEM UEMEHTa, FMVHUCTLIE NOPOAbY), CTAHOBACHL C rMy6uHOI Bee Bonee xpyn-
KWMM, a 33aTeM PacTPeCKUBAACHL, NpPeBPAAIOTCA B KONNEKTOPbI TPEWMHHOIO
Tvna.

B kapboHaTHbIX NOpoAax 3aBUCMMOCTb KOMJEKTOPCKUX CBOWCTB OT nep-
BUYHBIX NTUTONOTUYECKUX NPU3HAKOB C YBENUYEHWEM rNyBuHbl B UeNnoM Takxe
noHwxkaercA. OAHaKO B pa3HbIX TUMAax NOPOA TaKhe nimMeHeHUAa ocyllecTenA-
10TCA B HEOAMHAKOBOM Temne. B BuomMopdHbIX M AeTPUTOBLIX U3BECTHAKAX
CHUWKeHNe KONNEKTOPCKUX CBOUCTB NO MEpe NOTPYHEeHUA NpovCXOANT MeaneH-
Hee, 4em B ApyrvX Tunax KapBoHaTHuIX nopod. Bnaroaapa aToMy Aaxe Ha ray-
6unax 4000—-6000 M (a BO3MOXHO, 1 HWKe) BCTPevaloTcA nepBuuHble Kap6o-
HaTHble KONNEeKTOpsl yAoBReTBopUTensHoro kavectsa (Kapadvaranak, Acrtpa-
xaHckoe B lMpukacnuitckoin snaanHe). Bmecte ¢ ytpaTon Beayuleit ponun ce-
AMMEHTOreHHbIX hakTopoB, 06yCNOBNUBAIOWMX COXPaHEHWe yA0BNEeTBOPHU-
TeNbHBLIX KONNEKTOPCKUX CBONCTB, B ycnosuAax Gonbwux rnybuH Ha nepebin
NnaH BLICTYNAOT TeKTOHWYECKME MPOUECCH! U KaTareHes. 3a c4eT ropHoOro AaB-
MEHWA W cTpecca NoPoAbl YNNOTHAIOTCA M Y Pa3HbIX X TUNOB MepPBUYHbLIE NO-
PUCTOCTb U NPOHUUAEMOCTL NPU ITOM NOHWXKAOTCA U cBnwkatoTca. Kpome To-
o, 3@ CYET MEXaHUYECKOTO YMAOTHEHUA U KaTareHeTMUeCKuX npoueccoB (nepe-
KpUCTannusauua, pacTBOPeHUe NOA AABNEHWEM, MUHEDanbHblie HOBOOBpa3oBa-
HWUA) NOPOAbLI CTAHOBATCA MeHee nnacTuyHbiMu, Bonee xpynkumu, T. e. Bonee
CKNOHHLIMU K TpewmHoo6pa3osaHuio. Bee 310 BMecTe B3ATOe NPUBOAUT K TO-
My, YTO CTPYKTYpa BTOPUUHBLIX NYCTOT U NPUPOAa APOHULAEMOCTA B nOpoAax
PasnuuHbIX TUNOB CTAHOBATCA CxoAHbIMU. UHbIMU cnoBamu, nopoBoe npocT-
PaHCTBO W NyTH Murpauuy niovaos BOIHUKAKT BCNEACTBUE Pa3pAAKU TEKTO-
HUYECKMX HANPAKEHWA WMNU ECTECTBEHHOrO FUAPOPa3PbIBA, a UX KOMMYECT-
BEHHOE BbIp@XEeHWe OfpeaenAeTCA WHTEHCMBHOCTLIO PAcTPEeCKUBaHWA NOpoA.
HecomMHeHHO, 4To HapAAY ¢ BHOBL BO3HUKLLEN TPELLUHHON NOPUCTOCTLIO Hepea-
KO COXPaHABTCA W NepBUYHaR — MEX3epPHOBaA, MexxchopMmeHHanr MAU BHYTPH-
dopmeHHan. B 3Tom criyuae KonnekTop OTHOCUMTCA K CMeLaHHOMY TUnYy.

Kpome nepeuncneHHbix, B Kap6oHaTHbIX [1OPOAAX BTOPUYHOE MOpPOBOE
NPOCTPaHCTBO W NyTH hunbTpaunu hloMAOB MOryT BO3HUKHYTL 32 CYeT pacT-
BOPEHWA HauMeHee YCTOMYUBbIX KOMAOHEHTOB NopoA C 06pa3oBaHUeM KaBepH.
B 30He nHTeHcuBHOrO BOROOEMeHa BO3MOXHO 06pa3oBaHue KPynHbLIX newe-
pucteix nonocreid. CneaoBaTtensHo, B cneuugnuecknx tepMobapudeckmx u reo-
XUMUYECKUX YCAOBUAX Ha BonbLUX rnyBuHax BOMKHB! BbITb CMEWaHHbIE KoN-
NeKTOpb! KaBePHOBO-TPELLUVHHOrO TURA.

Henbt3Aa uriHopuporath TOT (haKT, YTO BO MHOIMVMX pervuoHax Ha 6onbuwimx
ranybuHax nopoas) ABNAIOTCA BUTYMUHO3HBIMU UNK HETEra30HOCHBIMU U 3TO
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06CTOATENHCTBO CNOCOBCTBYET COXPaHEHUIO KONNEKTOPCKNX CBOMCTB. B cBA3M
€ 3TUM Ha BoNbUIMX TNYBUHaX MOTYT ObiTh NOPOALI-KONNEK TOPb! € YHACNEeA0BaH-
HbiMU (NepBUUYHBLIMU) .CTPYKTYpPaMu NOPOBOTO NPOCTPAHCTBA, COXPaHVUBLUMMU-
cA BCcreacTeue sanonuenne nop YB. Takum o6pasom, Hapaay € paHee OTMEYEH-
HbIMW TPELUUHHbIM W KaBepPHOBO-TPELWMHHLIM TUNAMW KONNEKTOPOB, B yCNo-
BUAX 6oNbIMX rNYBUH MOryT 6biTh U nopoBbie {MeX3epHOBble, MexdopmeH-
Hble U BHYTPUDOPMEHHbIE) .

YunuTbIBaA, $TO C yBenuyeHuem ray6uHe) 3aneraHuar Tepmobapuyeckaa o6-
CTaHOBKa, B KOTOPOiA HaxOAARTCA ropHble NOPOALI, CTaHOBUTEA BCe Bonee Han-
pAXKeHHON, a Tak>ke (PaKT NpeBpalleHUA OCaROUHbLIX NOPOA B MeTamopduuec-
KuWe, Haf0 nonaraTh, YTO CyllecTByeT rnyb6uHHaA rpaHuua pa3sBUTMA KoNnek-
TOpPOB. 37a rpaHuua y NOPOA PasNU4YHOro NUTONOIMMYECKOTO COCTaBa AO0MKHa
NPOXOAUTL HE Ha OAUHAKOBbIX rNybBuHax, ee nONoxeHUe KoppekTUpyeTca du-
3UKO-XMMUUYECKUMU CBOMCTBAMU CaMUX NOPOAL.

MpuHuman BO BHUMaHWe haKTUYECKUE W IKCNEPUMEHTaNbHble laHHble NO
YNNOTHEHUIO NOPOA PasnUuHOro nuTonoruyeckoro cocrasa [4, 18 w ap.],
TEeHAESHUMIO U3MEHEeHWA NNaCTUYHOCTW, KaTareHHbie NPOUECChi, @ TaKXe BNUA-
Hue YB Ha KonnekTtopcKue CBONCTEa NOPOA, Hafo Nonarath, 4T0 B HanGonee
6naronpuatHbix reoTepmuueckux (T < 200 °C) v reoxumuueckux ycnosuax
KOHKPETHbIE TWUMNbI NOPOA-KONNEKTOPOB MOrYyT HAaXOAUTLCA Ha CheaylouiMx
rnybuHax: 1) nopoBsit TUN — B 06NOMOUHLIX U KapboHaTHLIX Nopofax, AB-
nalowmnxca BMectuauwem YB, noctynusumx - 8 NOBywKu Ha HeBonbwux u
yMepeHHbix rnybuHax — no 10000 m, B BOAOHOCHBIX 0GNOMOUHBLIX U KapBOHaT-
HbIX NOPOASX Naneo3oHCKOro U Me3o3oNckoro sospacta — Ao 6000—7000 m,
KaHo30lcKoro — ao 8000—10000 m; 2) TpewMHHbIM TMN — B 0BNOMOYMHBIX
(necuaHUKK, aneBponnUTbLI] M KapboHaTHbIx nopodax — go 13000—15000 m,
a B aprunautax — Ao 8000—10000 m; 3) cmeusaHHbINA, KaBepHOBO-TDEWNHHBINA
TN — B U3BeCTHAKaX U aonomutax — ao 13000-15000 m.

K -HacToRAlWeMy BpeMEHM NOPOBLIA TUN KONNeKTopa B HedhTerasoHOCHbLIX
necuaHUKax w3sBecteH no rny6uHsr 6000—6200 m B NpoayKTHMBHON Tonwe
A3zepbainnxaHa (6aHka AnppeeBa, Bynna-mope) . 3a py6exxoMm B TeppUreHHbIX
Hed TerasoHoCHLIX NOPOAax NOPOBLIK TUN KONNEKTOPA yCTaHOBNAeH Ha rnybune
6530 m (npoBuHuMa MekcukaHckoro 3anuBa) .. B BOROHOCHbIX 0BNOMOUHBIX
NOPoAax BepXHeMenosoro BO3pacta KOANEKTOPCKUE NOpPoAbl YCTaHOBNEHLI Ha
rny6uHe okono 7000 m (cks. 1 WeBuyeHKoBO) .

TpewuHHb TN KonNneKTopa BbiRBAeH Ha rnybuHe po 5090 M B HuKHe-
KaMeHHOYronbHbLIX KapBoHaTHbiX oTnoxeHnAax TumaHo-MevopcKoi HedhTeraso-
HOCHOM .npoBuHUMKU (MecTopoxaenune BykTtein). 3a py6exom (CWA, wrar
Texac), U3 KapBoHaTHLIX, TPelUHHBLIX KONNEKTOPOB Bbin NoOnyYeH RNPUTOK
rasa ¢ rny6uns) 71458088 m.

CmellaHHbIA, NOPOBO-TPEWMHHBLIA TUN KONNEKTOpa U3BeCTeH B NecyaHblX
otTnoxeHuax [peakapnatea (ckB. 1 Mlyrn} Ha rny6ure ao 6230 m. KaBepHoBo-
TPEWMUHHLIA TUN KONNEKTOPa WWPOKO PasBUT B KaMeHHOYTONbHbIX KapboHaTt-
Hpix oTnoxenuAax [pukacnuitckoit BnaguHel Ha rnybure ao 5500 m (mec-
Topoxaenue KapauaraHak). Ha CesepHom KaBkase kaBepHOBO-TpellUHHbIe
KapBoHaTHbIE KONNEKTOPb! U3BECTHbLI Ha rNyBuHax Ao 5600 m (paion MNyaep-
meca). 3a pybBexxom, B BeHckoM 6GacceiHe, M3 KapboOHATHbIX KOMNEeKTOPOB
nogo6bHOro TUNa NoNyYeH NPUTOK rasa ¢ rny6uHbl 7425 m.
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Fnasa b

OGJIOMOYHLIE NOPOAL!-KONNEKTOPbI HEKOTOPLIX
HEOTETA30HOCHbBIX PETUOHOB CCCP

Ocagourible 06N0OMOYHbIE NOPOAbI W, B YaCTHOCTU, NECYAHUKW, aneBpoNUTHI
W Pa3HOCTU NPOMEXYTOYHOro COCTaBa ABNAIOTCA, KaK W3BECTHO, OAHUMU U3
rnasHeilMX nNpefcTasuTenell KonnexTopos Hed™ u rasa. Ha Hebonbumx
N cpeaHnx rnybuHax o6nomMouHbie NOPoAbI CNY>KaT OCHOBHBIMU BMeCTUANLLA-
Mu YB. B ceoe Bpema (15—20 net Hasaa) u3 o6nOMOUHBLIX NOPOA U3BREKa-
nack ocHoBHaA vacth {no 70—80 %) Hedhv u ra3a. Mo matepuanam Bypenuna
nocnefiMux net Ha rRy6uHax casiwe 4000—4500 m ponb 06nomouHbIx nopoa
KaK KOMNeKTOpPoB HeT™ WU rasa MocTeneHHO MOHUXKAETCA, TeM He MEHee
NecyaHuK®U Wn anesponuTbl Ha Gonbwux raybuHax npeAcTaBARIOT W ceidyac
Gonblwon npakTUueckuid nutepec. K HUM npuypoueHsl HeiTAHbIE U ra3oBbie
MecTopoXAeHUA Me3o3oR JanagHon Cubupwn, npoaykmeHou tonwu Asep-
banaxaHa, Me3o3ona—kKaitHo3oR CesepHoro KaBkasa, ¢raHepo3os 3anagHoro
KazaxcraHna, YKpauHbl U apyrux paitoHog CCCP.

B npouecce reonorvueckoro pasBuTUA OTAENbHbLIX TEPPUTOPUIA NPHU NMOTPyY-
YKEHVWU NepBOHaYansHble CBOWCTBA TEPPUIeHHbIX NOPOA CYLUECTBEHHO WU3Me-
HAlTcA. Hanpumep, Ha manbix rnyBuHax nnatgopMeHHbix oBnacTei necyaHu-
KU W aneBponnTbl ABNAKOTCA NMOPOAAMU-KONNEKTOPaMKU NOPOBOro TUNa, a rau-
HUCTbie 06pa3oBaHnA — nopoaamu-akpaHamu. Ha Gonbtwmnx rnybuHax B ycno-
BUAX BBICOKMX TeMNepaTyp U AaBneHnl oBNoMouYHbie NMopoabl MOTYT Npespa-
TUTLCA B MOPOAbI-IKPaHbl UMK NMOPOALI-KONMEKTOPLI TPELWUHHOTO Y CMeLlaH-
HOrO TWUNOB, @ FMMHUCTBIE = CTaTb KOMMEKTOPAaMU C TPEULIMHHBIM TUIIOM MOPO-
BOro npocTpaHcTBa. MMoaobrbie ABNeHUA oTMeueHs! B Mpukacnuitickoit v Axen-
poscko-floneuxoit BnaguHax, Ha CesepHom Kaskase u apyrMx peruoHax cTpa-
Hol [2, 16, 37].

OcHOBHOE BHWMaHWe B AaHHOM .rnase yAeneHo Naneo3oWcKMM NopoAam-
KOnNneKTopam foaconesoro Kommnekca Mpukacnuitckon BNaauHbl, KOTOPLIA
NPeACTaBneH AEBOHCKWUMU, KaMEHHOYTONbHLIMA M NEPMCKUMU OTNOXEHUAMM
Pa3NUYHOro NMTONOMMYECKOro COCTaBa v reHesnca. B gaHHoW rnase paccMmartpwm-
BalOTCA nub 06noMoOuHbIE 0Bpa3oBaHNA, NPeACTABARIOWME MHTEPEC C TOYKHU
3peHUA Konnexktopos HedTM U rasza. B naneosoickom pa3pese yCTaHOBRAEHb!
KOHIrNoMepaThl, rPaBenuThbl, MECYaHUKK, anesBponUTbl U MPOMEXYTOUHbLIE pas3-
HocTv nopog. Ouu cnarailT nnacTel MoutHocteio 100 M u Bonee.

NUTONOFUYECKAA XAPAKTEPUCTUKA MOPOA-KONMNEKTOPOB

Mo nutonoro-baunancHblM U rEOXUMUYECKUM NPU3HAKAM B MOACONEBBIX
naneosoickux oTnoxeHuax llpuxacnuickol enadurs! BLIAENARIOTCA TPU Tep-
PUrEeHHbIX HeITera30HOCHBIX KOMANEKEa — AeBOHCKMA, HW>XHEKaMEHHOY ron.-
HEI Y HUOKHENepMCKUiA. [leBOHCKUI TeppUTreHHbIi KOMMNeKC pasBuUT B 3anaa-
HOl U cesépHOii NPUBOPTOBON 30HAX BRAAWHbI, a HUKHEKaMEHHOYTOMbHbIM
N HKHENEPMCKUI — B BOCTOMHON W 1I0r0-BOCTOYHOM.
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[leBOHCKWIA TeppUreHHblR KOMAAEKC NpeACTaBneH NecyaHUKamu, aneBpo-
NUTaMu, aprunnvuTamMu ¢ NPocnoAMKU KapboHaTHbIX Nnopos. Konnektopbl HedTu
W ra3a 340ecb CBA3aHbl ¢ NECYaHUKAMK 1 aneB PONUTAMM.

MecyaHUKW CBETNO-CEpble, MENKO3EpHWUCTbIE, KBapueBble, cnabo-
TMWHUCTLIE U TNTUHUCTBIE, U3BECTKOBUCTLIE, NNIOTHLIE.

O6nomouHar 4acts cocrasnaet 80-95 %, npeactaBneHa oHa, Kak npasuno,
KBapuemM nonyyrnosaro ¥ nonyokararnHo# tbopmebi. Pasmep obBnomMouroro
mMateépuana konebnerca ot 0,06 po 0,4 mm, npeobnanaloT wacTULb! BeNUYUHON
0,1-0,2 mm. CoptupoBKka cpeaHAA. LieMeHT B OCHOBHOM FIMHWUCTLINA, y4acT-
Kamu KapboHaTHbI (KansuuToBbLIN), KonuuectBO ero Konebnerca o7 5 Ao
20 %. TNMHUCTLIN UEMEHT COCTOMT W3 KAONWHWTA, TMAPOCNIOAbL! U XNOPUTA.
Tun ueMeHTa NOPOBLIN WU CryCTKOBbLIA. BTopryHbie Npoueccsl B NecYaHUKax
cBA3aHbl C OKBAapUEBaHWEM, XNOPUTM3AUMEN, KanbUWTWU3aUWErd W CEPUUNTH-
3auuei.

ANneBpoONUTHI CEPLIC U TEMHO-CEPLIE, PA3HO3EPHUCTHLIE, FNUHUCTLIE, U3BECT-
KOBWUCTbIE, KBapueBble, NnoTHble. OCHOBHaA Macca NOPOAbI CNOXKEHA 3ePHaMU
KkBapua pasmepom ot 0,01 go 0,1 mm. Popma ux nonyyrnoBartas u noNyoka-
taHHar. O6noMouHanA YacTL cocraenaeT npumepHo 7085 %, uement 15—30 %.
LieMeHT rauuucToil n kapboHaTHO-rMMHACTLIA, Yallle NOPOBOro Tuna.

B npepenax sanagHon # CesepHoit NpUBGOPTOBLIX 30H OTNOXKEHWA TEeppu-
reHHOro AéBoHa MeHAIT CBOI0 MOLIKOCTL OT Hyna Ao 350 M, Bo3pacTaR Kak
B CEBepo-3anagHOM HanpasneHun K Tennosckomy nporuby, Tak U B 1Oro-
BocTOYHOM — K [pukacnuitickoi BnaamHe po 700 M. CyMmapHan MOLWLHOCTL
Konnektopos o6biuHO coctasnAeT 10—25 M, pexxe go 50 m.

HuskHeKaMeHHOYTONbHbIA TEPPUTEHHbLIM KOMAMEKE BCKPLIT Ha NMOUiaAAX
Usember, - Bunikkan, MoroaexHan, Bocrouxsit Toptkons, Koxkacai u ap.
MotHocTts €ro udoraa npessiwaer 1000 m (U3embBet, Boctounsiit TopTkons),
a vauie coctasnaet 700--900 m.

CnaraercA HUXKHEKAMEHHOYIONbHLIA TEPPUIEHHBIA KOMNAEKC apruniunTa-
M4, aNEBPONUTAMU, NECHAHNKAMU U FPaABENUTAMMN.

MecyaunKku v anesponutsl 6AM3KKn NO CBOEMY MUHEPANLHOMY COCTaBYy
n 6Kpacke. OTNMYAIOTCA OHWU NUWL Pa3MEPOM W CTEMNEHLIO OKATaHHOCTU 06n0-
MOUHLIX 3epeH. Mopoak) cBeTno-Cepbie W cepble, NNOTHbLIE, NONUMUKTOBbLIE,
WU3BECTKOBWUCTbLIE ¥ U3BECTKOBLIE C COAePXaHWEM KanbuuTa uHorpa o 35 %
v Bonee. HepeaKo NecyaHuKu ¥ aneBpoONuThLlI ABNAKTCA KONNEKTOPaMKU HedTH
W rasa.

CTPYKTYypa NecYaHnKoB W aneBpoONMTOB pasHo3ephucTar. B KpynHo3epHuc-
ThIX NECYaHUKAX 4acTo NPUCYTCTBYIOT 3epHa rpaBuitHon pasmepHoctu. O6no-
MouHaR vactb coctasnaet 60—85 % nopoasl. MpeacraBneHa oHa KBapuem, no-
neBbIMKU WNaTamMu (4acTo BCTPEYAldTCA ANAarMoKNazbl ¢ NOMMCUHTE TMYECKHUMM
ABoviHUuKamMu), obnomMKamMn KpemMHUCTbIX 1 3pdy3uBHbIX nopoa. B 3Haumtens-
HO MEHbLLUUX KONUYECTBaxX CoAepKarcA oBNOMKW FMUHUCTLIX U KapBoHaTHBLIX
fnopoa, XNopuT, MyCKOBUT, 6UOTUT. U3 aKuecCopHbIX MUHEPANoOB OTMeYeHbl
WWPKOH, aHaTa3, FPaHaTtebl; U3 PyAHbIX = NUPUT U NENKOKCEH.

®opma 06510MOYHLIX 3epeH yrnoBatas, NONyyrnosBaTaa U NonyoKarTaHHans,
pazmep ux kone6netea or 0,01 go 1,4 mm. OTaencHble 3epHa KBapua U pexe
NONEBbLIX WNATOB WMEIOT pereHepaunoHHbie KaeMku. MHorie 06nomMku Koppo-
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Puc. 30. Kondopmubiil THN KOHTaKTOB MEXAY 3ePHaMU B necuaHuKe.
Buuioxan, cke. CI-2, vnrepsan rnybux 54995504 m. X 4 Huk. 2

AVPOBaHbL! Ha KOHTaKTe C KapboHaTHbIM uemeHToM. MecTamu HabniopaloTcA
KoHiopMHble CTPYKTYpbt (puc. 30) M Kak UCKNOYEHE WHKOPNOPALUUOHHbie.

3epHa KBapua € NPAMLIM WM BONHWUCTLIM yracanueM. [lonesble LINATL
BCTPEYAIOTCA KaK YMCTbIE, TAK U B Pa3HON CTeneHu 3ameuleHHble MMUHUCTBIMU
MuHepanamu. O6nomkun 3hodysmMBHLIX MOPOA CUNLHO WU3MeHEHbl. 1o HUM
06bIYHO Pa3BUBAETCA KanNbuMT UK XKe XnopuT. Tabnnyku MyckosuTa u 6uortn-
Ta 4acCTo pacwiensieHsl, UHOTAa AehOPMUPOBaHLL.

LiemeHT B nopoAax «apboOHATHBIN, MMUHKUCTLIA U CMELLaHHLIN B Pa3Nvy4HbIX
COOTHOWEHNAX KapBOHaTHOW W TNWHUCTON cocTasnatowlein. KapGoHaTHbINA
maTepuan, Kak npaBuiio, NPeACTaBNieH KanbuMToOM, @ FNIMHUCTLIA — XNOPUTOM
¥ rugpocniogaoin. Tun ueMeHTa NOPOBLIA, 6a3anNbHbIN, KOHTAKTOBbLIN, peXXe nne-
HOYHbBIW U CrYCTKOBbINA.

UHorpa B nopopax BCTpe4aldTcA O6yrneHHbie pacTUTENnbHble OCTaTK
(OPO) TeMHO-KOpUYHEBLIX U YepHbIX TOHOB. OHW HaXOAATCA B NOPOAE B BUAE
MEeNKUX 4acTul, CTAXKEHWUIA UNKU XXe B TOHKO PacCeAHHOM cocToAHuKn. K obyr-
NEeHHOMY pacTUTeNnbHOMY AeTPUTY OBbIYHO NPUYPOUEHb! CynbhuAb! XKenesa.

FpaBenuTel cepble, pasHO3EPHUCTbIE, W3BECTKOBUCTbIE, NNOTHbLIE, Mac-
CUBHbIE C BKIIOYEHWEM 3epeH MNecyaHo U aneBPUTOBOMN PazMepHOCTH.

‘O6noMoYHbI MaTepuan rpaBunitHoON Pa3MepPHOCTH NPeacTaBneH 06NoOMKamiA
KPEMHUCTLIX U FAMHUCTLIX NOPoA. HekoTopbie 06NOMKK pacceyeHbl TPelurHa-
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MW, BbINOMHEHHbBIMWA YEPHbBIM YIAUCTO-MMUHACTBIM BEWECTBOM W XanuefoHoM.
Wupurxa Tpewmn gocturaet 30 Mkm. O6nOMOUHbIE 3epHA NECYaHON W aneBponu-
TOBOW Pa3sMepHOCTH CNOXKEeHbI B OCHOBHOM KBapuem v nonesbiMu wnatamu. Ko-
nuyectBo obnoMouHoro Mavepuana coctaenaet 60—85 %. Pasmep o6nomkos
nsmenaetcA ot 0,1 go 10 MM, coctasnaa B cpegHem 1—6 mm. Popma ux nony-
yrnoeatas U NoONyoKaTaHHas.

LleMeHT rNMHNCETO-U3BECTKOBUCTLIA NOPOBOro U 6a3ansHOro TMNOB.

B HWKHEKaMEHHOYFrONbHOM TeppUTreHHOM pa3pe3e HacuuTbiBaetcA Ao 10
NMacToB NECYAHO-ANEBPUTOBLIX NOPOA, MOWHOCTL KOTOPbIX U3MeHAeTcA oT 20
no 80 M, o6RaaaloUIMX BbICOKUMU (hUNLTPALUOHHO-EMKOCTHbIMW CBOWC TBaMMW.

HuxHenepMCcKun TeppUIreHHbIn KOMMAEKS nNopol WWUPOKO PasBUT B BOC-
TOYHOM W OTro-BoCTOYHOM uacTAX [pukacnuirckoin Bnaguvuel. B ctpaturpadwu-
4eCKOM OTHOWEHWWU OH OXBaTb!BaeT acCEeNbCKW, CAKMAPCKWUA U apTUHCKUMK
APYCbl, MONHOCTHI0 NPONAEHHbIE MHOMOYMCNEHHbIMW CKBaXXWHAMKU Ha NNOLWia-
nax Apadcain, bo3zoba, Kenkuak, Kapartiobe, CesepHoin Kunabicaii, Bunkikan,
l0ro-3anaaxbiit YnokenTio6e u ap. MakcumanbHas MOWHOCTE KOMMNEKea
(730 M) ycranoBnena Ha nnowaaun Cambain (cks. 1).

Hu>kHenepMCKuiA TeppureHHbIM KOMMNEKC CnaraeTcA aprunnutamMu, anes-
ponuTamMu, necYaHUMKamu, rpasenutTamMuM U xKonrnomeparamu. Konnektopamu
30eCh, TaK>XeKAKWUB HWKHEKaMeHHOYTMONbHOM, CNY>KAT MECYAHUKW W anes-
pPonUTL!l CXOAHOTO MUHepansHoro coctasa. OTNKUYalOTCA OHW APYr OT Apyra
pa3sMepoM, COPTUPOBKON, OKATAHHOCThI0 OBNOMOUHBLIX 3epeH U KONWYeCTBOM
UeMeHTa.

Puc. 31. Anesponut ¢ Gonbwnum conepannem oByrneHHoro pacTurenbHoro opraHuvec-
koro Beutecvea {vepnoe).
Cesepnbiri JlokTuibain, cks. -1, unrepsan raybun 4011—4015m. X 9, Huk. 1
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MecyaHU KM W aneBpPONU Th! CepoOLBETHbIE, Pa3HO3EPHUCTLIE, NONUMUK:-
TOBbie, 06bIYHO U3BECTKOBUCTbIE, ANOTHbiE. B MenKo3epHUCTBIX NecyaHWUK ax
v aneBponuTax uvoraa npucyrtcreyet ao 20—25 % OPO (puc. 31). Mo aaHHbIM
“3MepeHus OTPaKaTenbHO CNOCOBHOCTM BUTPMHWTA PACCEeAHHbLIX YrANUCTBIX
0oCTaTkoB B 06NOMOUYHBIX NOPOAaxX YCTAHOBNEHO, YTO NOACONEBbIE OTNOXEHWUA
Npukacnuickod BNaAMHbI HAXOAATCA Ha CTaAWUAX paHHero, cpefHero w aaxe
no3gHero KatareHesa [5, 121].

Knactuueckuii martepuan coctaBnaet 60-—85 % nopoabl. O6nomounan
4acTb ClioXKeHa KBapueM, MOoNeBLIMU WNaTaMKu, OBNOMKamMWU KPeMHUCTbIX,
ravHUcThIX, 3hdy3uBHbIX U pexke KapboHaTHbIX NOpoA, a TaKke YewylikamMu
MYCKOBWUTa, NUCTOuKaMn 6UoTUTa M xnoputa. AKueccopHsle MUHepansb) npea-
CTaBnieHbl UAPKOHOM, PyTUNOM, rpaHaTamu; pyflHble — AUPUTOM, nerKoKkce-
HOM W, KaK uCKnioueHne, BypoBbiMKM OKUCNaMy xkenesa. PopmMa necyaHbIxX 3e-
peH nonyyrnoBataR U MNONyOKAaTaHHasa, PeXke yrnopaTtaA UKW OKaTaHHaA, anes-
PUTOBbIE 4YacTUUbl UMEIOT yrnoBarylo U nonyyrnoBatyio dopmy. Pasmep 06-
nomkos kone6nerca ot 0,01 go 3 mm. Mpauii npucyTcTBYeT B BUAE EAUHNY-
HbIX 3epeH.

3epHa KBapua uMeloT paBHOMepHOE U BonHucToe yracaHue. O6biuHO oHU
YACTbIE, HE 3aTPOHyTble BTOPUuHbIMKM npoueccamu. Monesble wnarbl {uause
KWUCNbié NNarMokKnasbl) CepuUUTU3IMPOBAHBI U KaonuHWU3MpoBaHbl. (Mo o6nom-
KaMm KPeMHMCTLIX NOPoA, Kak npasuno, uaet o6pasoBaHine BTOPUYHOTO Kahb-
uuta (puc. 32). O6noMKK rnuHUCTBIX Nopod B wnudax bypble u BypoBaTo-
cepbie 3a cuet npucytcTeua B Hux OPO u cynbduaos xenesa. Popma ux yaute
oKaTaHHaA. HekoTopble 06NOMKWU UMeIOT TPELUWHb!, 3aneyeHHble KanbUUTOM.
O6nomku adhdy3nBHBIX .NOPOA CUNbHO cepuuMTUsnpoBarbl. MHoraa B nopo-
pax HabniopaetcA couneHeHue 3eped N0 TMAY KOHGOPMHBIX CTPYKTYP.

LlemeHT cMewaHHbIN: rAUHUCTO-KapboHaTHbIN U KapboOHaTHO-rNUHUCTBIN,
YACTO KapbBOHATHLIN UMW XKe YACTO FNUHUCTBIN UemeHT HabniopaeTcA peako.
KapboHatHbin Matepran o6bluHo NpefACTaBNeH KanbuWToM, AONOMUT BCTpeYa-
eTcA KaK ucknioueHue. FNUHUCTBIN UeMeHT vallle UMeeT XNOPUTOBO-TUAPOCNIO-
AvCTbIA cocTaB. MHorga ueMeHToM cny>kUT GMOTUT, KOTOPbIA, KakK pybBawka,
OKpyXaeT o6nomMovHbie 3epHa (puc. 33). Tun wemMenTauuu NOPOBbIN, KOHTaK-
TOBbIN, 6a3ankHbii, pexke NNeHOYHbIN.

FpaBenuTtsl cepble, pasHO3epHUCTbIE, NONUMMUKTOBLIE, NeCYaHUCTble, U3-
BECTKOBUCTblE, TPEUIMHOBaThle, NNOTHbIE. [P MUKPOCKONUYECKOM UCCnesno-
BaHWW BUAHO, YTO UeMEHTUPYIOLLEE BELLECTBO B Nopoae cocTasnaeT 6onee 50 %
VW NPeACTaBNEHO OHO KPEeMHUCTO-KapOOHaTHO-rMUHUCTBIM Marepuanom. Mpu
AEACTBUU CONAHON KUCNOTbI rPaBeNnnTh! BCKUNAOT HEPaBHOMEPHO.

Knactuveckan 4acTb rpaBenuToB cliaraetca o6RoMKamu NONyOKaTanHOW,
nonyyrnoBaTon u pexxe oKaraHuon ¢dopmebl, pasmepom ot 0,01 go 15 mm (no
AMvHHOW ocu) . Mpeobnapalotr obnomku BenuunHoin 1—10 mm. Mpeacrasnexs)
OHU TAUHUCTLIMU CRaHU3MKU W KpPeMHUCTbIMK nopoaamu. O6nomouHble 3epHa
necyaHoii ¥ aneBPUTOBON PasMepHOCTU COCTOAT U3 KBapua # NOJMEeBbIX WNaTos.
3epHa noneBbIx WNATOB O6bIMHO NNOXOW COXPAHHOCTU.

LiemeHT B rpaBenutax KpeMHUCTO-KapBoHaTHO-FNUHKCETBIM, Ga3anbHoro
TUNa. B uemeHTe BCTPeYalOTCA OTAENbHble KPUCTANNbl KansuMTa U po3eTKU
xXanueaoHa.
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Puc. 32. O6510MOK KPEMHUCTOI NOPOAbI, 3aMELLEHHbIN KanbuuTom. CambBait, cke. I-
uHTepBan raybun 42474251 m. X 9, Huk. 2

¢ k4

Kournomepartsl (puc. 34) COCTOAT U3 ranek ¥ rpasuitHbIX 3epeH YepPHO-
ro, 6enoro, rony6osaTo-ceporo, 3eneHoBaTo-ceporo v ceporo (oT TemHoro no
CBETNOro) useTtoB; 06113R OKpacka KOHrnomepatos cepan. Mopoabl NNoTHkIe,
maccvsHble, lManLKa v rpaBuii NpeAcTaBneHbl OKaTaHHbIMK U NONYOKATaHHBIMY
obnomMkamy 3hy3aMBHBIX KPEMHUCTBIX, FAWHUCTBIX M KapBoHaTHBIX NOpPOA.
Pasmep ux konebnerca B npeaenax 5—30 mm. BonblwHCTBO 0610MKOB UMELO™
yAnvHeHHyto ¢opmy. O6nomMouHbie 3epHa NCaMMUTOBOW M aneBpUTOBOK pas
MEPHOCTY NPeACTaBNeHbl KBAapUEM ¥ NONEBbIMK LLINATAMM.

LlemMeHT KpemMHUCTO-rAHUCTLIA 633ankHOTO U peXxe NOPOBOIO TUNOB COC
taenAet Ao 40 % nopoavt. B uemeHTe BCTpeuaioTCA OTAENLHbIE KPUCTANNWKL
Kanbyura.

Hu>kHenepMCcKUiA TEppUIeHHbI KOMMJIEKC BKIHOYEET NOPOABLI U3 BOCLMI
HOMEHKNaTYPHbIX He(hTEHOCHBIX ropu3oHTOB. [lpeacTaBneHbl OHYU, KaK OTme
4anoch Bbille, NECYaHUKAMM, aNeBPONMTaMK, rpaBenMTamMy U KOHIMoMepaTamu
MoutHocTe HediTeHOCHBIX ropusoHToB konebnetcA oT 8 ao 108 m. Mepekprisa-
I0TCA OHW TAVHAMM U aPrUNNUTaMKU, MOLLHOCTb KOTOPbIX TaKXXe W3MEeHAETCr.
B AOBONLHO WMpoKux npepenax (14—95 m).

[etancHoe MWMKPOCKONWYECKOE W3yYEeHUE NecYaHo-aneBpuTOBLIX NOPOA
BoCTOKa [lpuKacnuitickoit BnaauHbl, 3anerarolimx NOA CONbO Ha rnybuHax
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Puc. 33. MecyaHuk ¢ 6UOTUTOBLIM LEMEHTOM.
Kenkuak, cxs. M-107, untepsan rnybun 4282-4290m. x 9, Huk. 1

4—-5 KM, NoKa3ano, 4To B HUX NpeobnafaioT ToueyHble TUNbI KOHTAKTOB, KOTO-
pbi€ NWLLb HUXKe CMEHAIOTCA NUHENHbLIMM U pexke KoHopMHbIMK (cm. puc. 30).

OcHoBHble NpoMmbitlneHHble ckonnenva YB 8 Jrenpoecko-floneyxod ena-
Jure Ha 6Gonblinx rNyGUHAX CBA3aHbLI C NECYAHUKAMM U aneBpoNUTaMu KameH-
HOYFONBLHOTO U HMKHENEPMCKOro BO3PactoB, KOTOPbLIE OTAMYAIOTCA 6onbLmM
pa3Hoobpasvem BeLLeCTBEHHOTO COCTaBa, CTPYKTypHbIX ocobeHHocTen w cre-
NeHbLI0 KaTareHeTMNECKUX nNpeobpasoBaHuii.

B HacTosLlee BpemA Havbonbuime NpUpoCTbi 3anacoe Hedp T u raza B [lHen-
poBCcKo-floHeKOW BnaauHe NomnyuyeHbl M3 HUKHEKaMEHHOYIrONbHbIX TePPUreH-
Heix oTnoxewunit [2] . KonnekTopamu 3neck ABNAIOTCA NeCYaHWKMW, aneBponn-
Tbl ¥ pexxe rpapenntul. BoNLLIMHCTBO MeCTOPOXAeHUI HebTV U rasa Npuypoye-
HO K necuyaHuKam.

MNecyaHukK, KaK NpaBuno, CeEpouBeTHbIE OT MEeNKOo- A0 KPYNHO3EPHUCTBIX,
YacTo C NPUMECHI0 3epeH FPaBuitHOW Pa3MEPHOCTY KBapLEBOro M NOneso-
WNaToBO-KBapUeBoro cocTasa. B kayecree npumec B necuaHUKax NpUCYTCT-
ByHOT 0ONOMKY KBapuMTOB, KpemHel U napeaka aprunnuroB. Qopma 3epeH
B OCHOBHOM NONYOKaTaHHaA U oKaTaHHaA. KoHTaKThl MeXxay HAMK ToueuHble,
NVHelHble ¥ yanvHeHHble, B NnopoAax, yvyacTBYIOLMX B CTPOEHUMU NOLHATHIA,
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Puc. 34. Kournomepar.
Buukxan, cks. CF-2, untepsan rny6bun 4889-4893 m. x 2

HabnwaalTCA CTPYKTYpPbl PacTBOPEHUA—KOHDOPMHELIE, UHKOPNOPaUKOHHLIE,
a TaKXe pereHepauuoHHLIe.

LemMeHT nopod rNUHACTLIA U KapOOHATHO-TMMHNUCTLIA. TAKHUCTLIA uemeHT
npeacTaBneH KaonvWHWUTOM, TUAPOCNIOAOW M CMECb0 ABYX 3TUX MUHepanos.
Tun uemenTa Nopossbift, 6a3anNLHO-NOPOBLIA U CTYCTKOBLIM (KOHTaKTOB0-NOPO-
BbIA ¥ NNEHOYHO-NOPOBbLIN) .

CpeaHeKaMeHHOYronbHbId  He)TErasoHOCHLI  KOMMNEKC npeacTasaeH
molwHol (Ro 1370 m) Tonwen TeppureHHbIX OTNOXEHWA UMKNWYHOTO CTpoe-
HUA, CNOXXEHHOTO MeCcYaHo-aneBpUTOBLIMU WU TNUHUCTLIMA 0OpazosaHuAMU.
KornnexTopamv HedbTv ¥ rasa B CpefHeKaMeHHOYronbHbIX OTNOXEHWAX ABNA-
IOTCA NEeCYaHWKW MenKo- CpeiHe- U KPYynHO3epHUCTble. B KpynHO3epHUCTBIX
Pa3HOCTAX MNECYaHWKOB YacTo BCTPEYaldTCA 3epHa FPaBWAHON pasMepHOCTM
Mo coctaBy cpean HUX BLIRENAKTCA KapboHaTHo-KBapueBble, NONEeBOLINaTOBEC
KBapuesble ¥ CRIOAMCTO-NONEBOLINATOBO-KBapUeBble C NOPOBbLIM, KOHTaKTOBC
NopoBbIM, peXe 6a3ancHbiM 1M NNEHOYHLIM TUNamu uemeHTa. Mo cocCTaBy ue
MEHTbl AOBONLHO Pa3HoO6pasHbl. 3To B OCHOBHOM KaONWMHWUT U TMAPOCNAA,
pexxe rMAPOTETUT, NMPUT, KapBoHaTLlI U YacTO CMeCh BblLeNepeynCAeHHbIX M-
HepanoB B pasnuyHbIX COOTHOWeEHUAX. B necyaHukax BCT/pe‘IaIOTCﬂ obnomMkm
KBapuUUTOB, KPeMHel W yellyrKu Cniofbl.

BepxHeKamMeHHOYTONLHO-HUXKHENEPMCKUA  HepTerasoHOCHbLIA KOMMNeKc,
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TaK e KaK ¥ 1Ba NpepblAyLWKrX, NpeaCTaBNER TeppUreHHbIMYU 06pa30oBaHAMM.
B cocTaBe BepxHeKaMeHHOYIrONbHLIX OTNOXEHWI A OCHOBHAA PONb NPUHARNEXNT
FMAHUCTBIM ¥ necyaHblM nopopam. Ha cesepo-zanape [AHenpoBcko-[oHeu-
KOW BRafiHLI BepXHeKaMeHHOYrofbHbin paspes Ha 60—80 % cocTouT U3 necua-
HMKOB, a Ha IOFO-BOCTOKE UX KONWYecTBO cokpawaerca ao 20—40 % ot cym-
MapHOW MOLLIHOCTY TeppUreHHBIX 06pa3oBaH Ui,

Crkonnenva YB B BepxHeKameHHOYronbHbiX OTNOXeHMAX [HenpoBCKO-
[oHeuxol BNaguMHbl CBA3aHLI € NECYAHUKAMMK, CTPYKTYPa KOTOPLIX W3MeHAeT-
CA OT MENKO- A0 KpynNHO3ePHUCTON.

Knacruueckuit matepnan cnoxeH 3epHamu keapua (40—95 %), nonesbix
wnatoB (0—25 %), cnioa (0—35 %), o6noMKamM¥u KPeMHUCTBIX U KBapuMTO-
BbiXx nopof (0—25 %). B 3aBMCMMOCTU OT KOAMYECTBEHHLIX COOTHOLLEHWIA
MexX Ay MWHepanamu cpepy necyaHUWKOB PasnuyaloT KBapueBbie, NONEBOLUNATO-
BO-KBapuesble, CAOAUCTO-NONEBOLUNATOBO-KBapueBkie. LleMeHT npeuMyuwiecT-
BeHHO KapboHaTHbIn nenutToMophHO U TOHKO3epHUCTOR CTPYKTYpP, HAXOAA-
WUHCA B NOPOAAX B PAasNUyHbIX KONWYECTBEHHHbLIX COOTHOLUEHUAX C rAUHUC-
ThIM MaTepranoM. TUn uemMeHTa KOHTAKTOBO-NOPOBbLIN, CrYCTKOBLIAN, Ga3ans-
HO-NOPOBbIN.

Konnektopamun HedTU U raza B OTROXEHUAX HUXKHENW MepMWU Takxke ABNA-
toTcA oGnomMouHble NOPoAbl — aneBpoORUTLl U NecyaHWKU., OCHOBHBLIM BMeCTU-
nvuiem YB cny»aT necyaHUKY Cepble, MENKO- CpeaHe- U KPynHO3epHUCTLIe,
NONUMUKTORBLIE, aNeBPUTUCTbIE, MecTamMu CrioaucTele, maccueHule. FMpumecs
aneBpuToBOro Matepuana uacto pocturaer 20 %. OGnomouxbii Matepuan
nNpeAcCTaBNeH 3epHaMy KBapua, NoNeBblX WNAToB, XanueaoHa, CNoAbLI U Py BHLIX
muHepanoB. LlemeHT coctasnretr 20—40 % nopopabl, cocTaB ero kap6oHaTHO-
FANHUCTLIA, TN — Ba3anbHBIR U KOHTAKTOBO-10POBLIN.

Anesponutul B pa3pe3e NPOAYKTUBHLIX FOPU3OHTOB 33HUMAIOT NOAYKHEH-
Hoe nonoXenue. CocTaB WX NpeUMyLLLIeCTBEHHO KBApUEBOW C NpUMECHI0 3epeH
nonesbixX LWNATOB. LleMeHT B OCHOBHOM FAMHUCTBLIN, PeXXe XeneanucTbli, Konu-
yecTeo koToporo B nopoApax coctaenAeT 20—40 %. Tun uemeHTa 6azanbHbil,
NOpoBbli K 6azanbHO-NOPOBLIN.

B A3zepbalidrare B HaCTORALLEe BPeMA OCHOBHLIE KONNEKTOpb! HethTH K ra3a
Ha rny6uxax cebiwe 4000 m — TeppureHHbIe OTNOXKEHUA NPORYKTUBHON TOMWH
CpeaHero NNUoUeHa.

Paapes oTnoxeHun NpoayKTUBHOW TONLY NpeACTaBAeH rAVWHaMH, yepenyio-
LWKMUCA C NPOCAOAMU WU3BECTKOBUCTLIX MecyaHO-aneBpUTOBLIX nopoa. Fopo-
ALI-KONAEKTOPL! CNOXEHb! MECYaHUKAMUM WU FAUHKUCTBLIMK aneBponuMTamMm Kak
NNOTHLIMK, Tak W cnabocuemeHTUpoBaHHbIMK. Mo MUHepansHOMY COCTaBy
3TO NpPevMMyuleCTBEHHO NONUMUKTOBLIE NOMEBOLINAaTOBO-KBApLEBLIE W KBap-
LeBo-noneBownaToBbie NOPOALI K NULLIL UHOrAAE B pa3peae BCTPEYAOTCA YKUCThIE
KBaplueBkie Pa3HOCTH.

LieMeHT NOpOA-KONNEKTOPOB, KakK NpPaBMNo, U3BECTKOBLIM UAK XKe TAKHKC-
Tbtil, NOPOBOI0, KOHTAKTOBOIO U pexe 6a3ansHoro TMNoB.

B necuaHo-anespuTOBbIX NOpoAax NpoAyKTUBHOW Tonwy AsepbaiigkaHa
He HabnIORalOTCA KaTareHeTUYeCKWe W3MEHEeHWA, Takue, KaK pereHepauwun,
o6pazoBaHne KOHHOPMHbLIX ¥ UHKOPROPAUMOHHBIX CTPYKTYp U ApyrUe, XapaK-
TepHble ANA APEBHUX OTNOXEHWH, HaXORAWMWXCA Ha Gonbluux raybunax.
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Ha Ceseprom Kaekaze me3o3oitickue (Tpuac, opa, men) U KaiiHO3OWCKKe
(BepxHuii 3oueH) TeppureHHble OTNOXEHUA ABNAIOTCA OCHOBHBLIM O0OBEKTOM
AnA novuckoB HeTH W ra3sa, 3aneralwWwmnx Ha Gonsnx rnybuHax.

B paspese Tpuaca TeppureHHbie NOPOAbLI-KONNEKTOPbI HaubBonee passuTsbl
B npeaenaxX Boctounoro Mpeakaskassa u BocrtouHo-Manbiuckom nporube.
MpeacTaBneHbl OHU  NecYaHMKaMy cepuiMu ¥ BypoBaTto-cepbiMK, MENKO-,
cpeaHe- v peXke KpynHO3ePHUCTbIMM, M3BECTKOBUCTLIMU, C FOPU3OHTANLHOMN
¥ BonHucton TekcTypoi. Mopoabt B OCHOBHOM KBapuesoro cocTaBa ¢ npu-
MECbI0 MONEBbLIX LWNAaToB, 0ONOMKOB KpeMHUCTbIX U 3thdyanBHbLIX Nopod
[35] . OvcopTpoBaHHOCTL NEcYaHMKOB, KaK npasuno, xopowas. LiemexnTom
RENAIOTCA KAaOAWHWUT, TUAPOCNIOSA W KanbuuT. Tun uemeHTa NOPoBLIt U 6a-
3anLHLMN.

MecuyaHbie NOpPOAbLI-KONNEKTOPbLI KOPCKOro BO3pacTa Ha rnyBuHax Gonee
4000 m v3yyeHb! NO MHOTOYMCAEHHBLIM CKBaxWHaMm BocTouHo-Ky6aHckoit Bna-
avHbl. K necyaHsiM 06pa3oBaHnAM 10pbl B 3TOM PaiiOHE NPUYPOYEHDB! 3aneXu
rasa u rasoKoHaeHcara.

Mecualnkyu 06bLINHO cepouBeTHLIE, CpeAHe- 1 MenKo3epPHUCTbIE, C HU3KOMN
¥ CcpepHeit cTeneHLD OTCOPTUPOBAHHOCTU, B Kennoselickom Apyce BepxHepe-
KO0 BO3pacTa BCTPEYAOTCA TaKXe KPYMHO3epHUCTble PasHOCTU, KOTOPpble He-
PEAKO COAEPXKAT NPUMECH rpaBuA (2—3 mm) .

Mo muHepansHOMY cOCTaBy NeCYaHUKW KBapLEBbie U KBapueso-NONEBO-
wnaroBble. LleMeHTOM B HUX CAYXWUT KAONMHUT UHOT 43 C NPUMECHIO TUAPOCAIO-
Abt M KanbuuT. TUn LeMeHTa NOPOBLI, KOHTaK THLIN, 6a3anbHbIl U peXKe CrycT-
KoBblii. Konuyectso rnuHucroro uemeHTta konebnetca ot 5 ao 25 %, a kap6o-
HaTHOTO (KanbuuToBoro) wdlle aocturaet 25 %.

Huv>kHemenoBble TeppuredHsie 0b6pasosaHnA Noapo6bHo naydeHsl Ha CeBep-
Hom Kaskase — B Tepcko-Kacnuiickom nporube, YepHonecckoii u BoctouHo-
Ky6aHhckoit BnaguHax, B paspese HwxkHeré mena I'U. Teodopoeny Boigenaer
ABa OCHOBHbIX TUNa nNecY4aHUKoB BUMUWHepansHbie ¥ MOHOMKHEpanbHute. Mep-
BaA PasHOBUAHOCTb NECYAHWKOB CEPaR U TEMHO-CEPAR, MenKo3epHWUCTaA, ua-
BECTKOBWUCTAA, C FOPU3OHTaNbHON U BONHUCTON TEKCTYPOM, Co CpeaHel oTcop-
TUPOBAHHOCTLIO 06NOMOUHOro MaTepuana. Knactuueckuii matepuan npeacrae-
NeH yrnoBaThiMKU U NonyyrnoBaTbiMy 3epHamu keapua. CogeprkaHue KanbumTa
B necyaHnkax konebnerca ot 10 go 30 %. Bropaa pasHOBUAHOCTbL — MOHOMMU-
HepanbHble NECYaHUKK Cepble U 3eNeHOBATO-CERbie, MENKO3EPHUCTLIE, Cnabous-
BECTKOBUCTbIE, FAKHKUCTbIE, NNOTHbIEe. O6NOMOYHBLIN Marepuan npeacTaBneH
B OCHOBHOM 3epHaMK KBapua yrnosatoit dopmbl. CoaepxaHue KanbLyuTa B No-
poaax He npeBbiwaeT 3 %. TekCTypa BONHUCTO-CNOWCTAA U RATHUCTaA. LieMeH-
TOM NECYAHNKOB CHYXAT FMUHUCTLIR KanbUWTOBO-TAMHUCTLIA U KanbUUTOBLIA
MaTepran, MHOTAA C NPMMECHI0 foNoMUTa U cuepuTta. Ha oTRenbHbIX yyacTKax
HabnoAalTCA NUPUTOBLIM U NUMOHUTOBLIA LeMeHTbl. T NUHKUCTaA YacTh LieMeH-
Ta NpehcTaBNeHa 8 OCHOBHOM MAPOCHIOAOH, Fnay KOHUTOM, XNOPUTOM.

Tvn uemMeHTa NNEHOYHLIN, MOPOBLIA, 'Ga3zanuHbiit, NopoBo-6a3anbHbln
M pereHepauvoHHbidi. PereHepauvoHHsi TUN WKWPOKO PasBuUT B 06NOMOUHBIX
riopoaax Ha rny6unax cebiwe 5000 m' (nnowaar BypynHan, cke. 1) .

B HUWKHEMENOBbLIX OTNOXEHUAX YECTO BCTPEYADTCA Npocnou aneBfonuToBs,
MuHepanbHbIif COCTAaB KOTOPbIX BECbMa GMWU30K K necuaHukam. O6nomouHble
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3€pHa, cnarawpolne anesponuTol, yrnoBatsie, cnaboi v tpeaHed OTCOPTUPOBAH-
HOCTW. [lAA aneBpONUTOB XapaKTepHO NOBLIWEHHOE CofepXXaHue I NUHUCTOMN
thakuuvu, ponA KoTopoi B rnyGOKONOrpyKeHHbIX pailoHax YepHonecckoi Bna-
avHbl U Tepcko-Kacniniickom nporube yeenwuusaetca ot 30 po 40 %.

B 3anagHom lNpepkaekasbe Ha TeppnTopun 3anagHo-KybancKkoro nporuba
HanBonee NepcneKTUBHbLI ANA NOMCKOB HehTU u rasa Ha Gonbwnx raybuHax
TePPUreHHbIE OTROXEHUA KYMCKOM CBUTLI (BepXHui 30ueH) . MoWHOCTL CBATHI
usmenaetcA oT 20 M (Kanyxckaa nnowans) po 750 m (fleekuHckaa nno-
wans) . K HacToAweMy BpeMeHu B OTAOXEHUAX KyMCKOW CBUTLI OTKPLITO TpH
mecTopoxkpenna: fleekuHckoe, Cesepckoe u 3anaaHo-Adunckoe.

ApoRyKTUBHLIE FOPU3OHTBI KYMCKOI CBUThI CIOXKEHbLI KBapueBbiMU K rnay-
KOHWT-KBApLEB bIMW, U3BECTKOBUCTbIMMU, TPELLMHOBATLIMW, NNOTHLIMA anespo-
AUTaMK, € FAWHUCTLIM U KaPBOHATHO-FMUHUCTBIM UEeMeHTOM, KOHTaKTOBOrO
U KOHTaKToBo-nopoBoro tunos [15]. UemeHTMpylowniA ramHnCTLI MaTepuan
Ha JleBKMHCKOM NNOLLAAM MOHTMOPUNNOHUT-FMAPOCIIOAUCTOrO COCTaBa, a Ha
CeBepHOli — B OCHOBHOM FMAPOCAIOANCTLIA C NPUMECHIC XNOPHUTA U TOHKORMUC-
NepcHOr0 KaofinHUTA.

B kauectee npumecv B aneBpoONUTax NPUCYTCTBYIOT 3epHa MOMNEBLIX LLNA-
ToB. floBCEMeCTHO B nopoaax HabniofaaeTCA KOPPOAMPOBaHUE 3eDeH KBapua
Y NONEBbIX LUNATOB KAONMHUTOM.

[Opckue TeppureHHble OTNOXKEHWA CeBepHbIX PanoHOB 3anadHou Cubupu
ABRAKTCA OCHOBHLIM 06bEKTOM ANA NOUCKOB HehTU M rasa Ha GonbwMX ray-
6uHax. OHu ycTaHoBNeHb! B 3anapHoi 4Yactu Hapbimckoro nogHATAA. Mpea-
cTaBneHb! KOpcKne 06pa3oBaHNA YepeRyOLMMNCA CBETNO-CEPLIMU NecYaHnKa-
MU, - CEpbIMU  3NeBPORUTAMH, TEeMHO-CEPbIMU WU YepHbIMU aprunnnTamu. Kon-
nekTopamu HeTM ¥ rasa ABNAIOTCA NecvaHo-aneBpUToBbie nopopsl [16].

Mecuannkyu 1 aneBpORUTLI, KaK NPaBUNO, HNU3KK NO CBOEMY MUHEPENbLHO-
My cocTaBy u okpacke. [Mopopabl cBeTno-cepuie U cepble, MNOTHLIE, NONUMUKTO-
Bbl€, FAWMHUCTbIE, UHOrA3 M3BeCTKOBUCTbIe. CTPYKTYpa NMecYaHnKoB CpefHe-
1 MENK03epHNCTanA, aneBponuToOB — PasHO3epHUCTaRA.

O6nomouHan yacTe coctasnaeT 75—90 % nopoast. MpepcTasneHa oHa KBap-
ueMm, KanvesbiMU NONEBbIMK LUNATaMK U KUCTbIMY MAArMOKNAa3aMU, 06noMia-
MU KpemHuCTbIX, 3thdyanBHbIX U FAUHUCTBIX nopol. Kpome Toro, A0BORbHO
YacTo BCTPEHATCA MYCKOBUT U 6UOTUT. dopma 06NOMOYHLIX 3epeH yraoBa-
TaA, NONyyrnoBaTaA ¥ NONyoKaTaHHaA, pasmep WX uamexaerca ot 0,01 no
0,7 mm. XapakTepHbiMiU 0COBEHHOCTAMM MeCYaHO-8NeBPUTOBbLIX MOPOA-KON-
NeKTopoB ABNAKTCA NENMTM3aUNA, CePULNTU3AUMA U K3ONMHU3AUMA NONeBbIX
LUNaToB.

LleMeHT B Nnopofax B 0CHOBHOM FAMHUCTbIA, péKe KAPBOHATHO-FIMHUCTBIN
U KanbUMTOBbIA. M NMHUCTLI UeMeHT NpeaCTaBAeH MMAPOCNIOAONH, KaoNMHUTOM,
CMeLLaHHOCNOWH bIMW 06Da30BaHMAMU MOHTMOPUNNOHUT-TMAPOCAIAUCTOrO COC-
Tasa U xnopuToMm. Tun uemeHTa nopoBsIi, 6a3anbHO-NOPOBLIK ¥ NOPOBO-
KOHTAKTOBbIA.
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3ABMCUMOCTb KONNE KTOPCKUX CBONCTB OBMOMOMHbIX
NOPOA OT NUTONOIMUYECKOIO COCTABA

Cpeay 06NOMOYHLIX TMOPOA OCHOBHbLIMM KONANEKTOpamMu Hep™ u rasa
ABNAIOTCA NECHaHWUKMKM, aNEBPONMTbI U NPOMEXYTOUYHbIE MEXAY HMMMN PasHOCTH
nopoa. O630p marepuanos no pasnuuHbiMm paitoHam Cosetckoro Colo3a u 3apy-
6eXHbIM CTPaHaM NOKAa3biBaeT, YTO Yaule Bcero 06NoMoUHbIE NOPOAbI-KONNeK-
TOpL! NPEeACTaBNeHb! MENKO3epHUCTLIMM MEeCYaHUKaMM, KpynHo3epHUCTbLIMU
aneBpoNUTamMu, pexke APyrumu pasHOCTAMM 06noMouHbIX nopoa. Takoe cooT-
HOWleHne NopoA obyCnoBneHo NpeXxxae BCero MX PacnpPoCTPaHEHHOCTLIO B OCa-
AOYHOM NOKPOBE NNAEHETb!.

OcHoBHLIMM KONNEeKTOpamy HedTU U rasa B rnyboko3aneralwmx noaco-
nesbiX oTnoXexmax TpuKacnuickoi BNafuHLI ABNAOTCA AeBOHCKUE, HUXKHE-
KaMEHHOYTONbHbLIE W HWKHENePMCKMEe NEeCYaHWKK, anesponnTbl M MecyaHo-
anesputoBbie nopoabl. Cpean NecYaHMKOB U anesponuToe npeobnapaior
cepble MU TEMHO-Cepble Pa3HOCTU NONMMWUKTOBOFO COCTaBa, B PasfIMMHOW CTéne-
HW U3BECTKOBUCTbie U raMHucTble. OBNoMOYHAA YacTb NpeAcTaBneHa KBapuem,
nonesbLiMU WiNnatamMu, Oo6NOMKamMu KPEMHUCTLIX, FAVHUCTLIX, KapBOHaTHLIX
v 3hhy3nBHLIX NOPOA, KPOMe TOr0, B HUX BCTPEYAOTCA YellyiKu MyCKOBUTA
u 6uotuTa. O6NOMOUHBbIE 3epHa 0BbIvHO CNabo 0TCOPTMPOBAHLI U B PA3HOM CTe-
neHu okaradbl. Popma ux BapuupyeT OT yrnoBaTol A0 oKaTaHHon. B orhmuue
oT Herny6oKo3aneralwmx fopod, 06NoMKM 4acTo KOPPOAMPOBaHL! KapBoHaT-
HbIM LeMeHTOM.

LieMeHT B 0CHOBHOM KapboHaTHOro (KanbuWTOBOro) WM FAMHUCTOrO COCTa-
BOB, YaCTO CMELUaHHbIA 13 3TUX ABYX KOMMOHEHTOB. TuN UeMeHTa NoPOBLIN,
CryCTKOBbIA, KOHTAKTOBbIA, NNEHOYHbIA U CMELLAHHbIN.

Cpeav necyaHMKOB M aneBpoAMTOB B 33aBMCMMOCTM OT COAEPXkaHUA Necua-
HOM, aneBPUTOBONA M FAMHUCTON hPaKUUA BbLIAGNARIOTCA HECKONLKO TURSB No-
POA: NecYaHUKK, NecHaHUKKU rMUHUCTO-ANEBPUTOBbLIE, aNEBPOAUTLI, aNEBPONUThI
NecYaHo-rNUHACTbIE U FMHUCTO-NEecYaKble. Bce aTu Tunbl NOPOA XapakTepu3ay-
I0TCA PasNMYHLIMN eMKOCTHLIMM M (DUNBTPAUNOHHBIMY RapaMeTpaMu.

Mo cTenenn ynnoTHeHnA 06NOMOUHbIE NOPOALI OTHOCATCA K YNNOTHEHHbLIM
M cunbHO ynnoTHenHeiM (Tabn. 5). Benuuuna kg anAa otaensHbix 06pasyos
nopoa uameHaerca ot 0,75 no 0,95, cocTaBnaa B cpeaAHEM: ANA aneBpoNUTOB
necyaHo-rnuHucTeix 0,85; aneBpoNMTOB M aneBPONUTOB FAMHMUCTO-MECHaHbIX
0,89; necuyanukos ""uncTbix” 0,91; necuyaHnkoB rauHUcTo-anesputoBLIX 0,90;

Ta6bnuua b

Knaccuthurkauua nopop no crenenn ynnotuennna (no b.K. Mpownaxosry)

Mopoas! kg kD
HeynnoTuentste <06 >40
Cnabo ynnoTHenHbe 0,6-0,75 25-40
YnnotHeHuble 0,75—-0,85 156—25
CuaibHO yNnoTHEHHbIE 0,85-0,95 5-15
OueHb CUNBLHO YNHOTHEHHBIS >0,95 <5
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Kournomepartos u rpasenvutos 0,92. Takum oBpasom, No ycpesHeHHbIM und-
pam Bce 0ONOMOYHLIE NOPOALI OTHOCATCA K CUALHO YRNNOTHEHHLIM PAa3HOCTAM
(tabn. 6). NnoTHocTL necyaHo-aneBpUTOBLIX NOPOA KonebnetcA ot 2,08 po
2,72 r/em’.

Kak y»e oTmeuanock, B rnyboko3saneraloimx nNecvaso-anesputoBbIiX NOPo-
Aax BocTouHoi vactu [Tpuxacnuiickoi BnaauHbl npeobnagaet ToveuHbld TUN
KOHKTaKTOB, Ha Aonto KoTtoporo npuxoautca 50—60 % Bcex KOHTaKTOB, BCTpe-
YeHHbLIX B NOpPORax.

Tvn KOHTAaKTOB MONHOCTHIO ONpPependAerCcA COCTaBOM W KONMYECTBOM Le-
MEHTUPYIOLLEero mMarepuana, MHTEHCUBHOCTbIO NOCTCEAMMEHTaUUOHHLIX Npeob-
pa3zoBaHuii, a TaKkKe rnybuHol 3aneraHua nopoa.

Kak nokasanu uccnepoBaHuA, KONNeKTOPCKWEe CBOMCTBA NOPOA OUYEHb U3-
meHuuebl (puc. 35; cm. Tabn. 6). OtkpsiTar NOPUCTOCTL rpy6006NOMOUH bIX
nopoA konebnerca ot 2,40 ao 12,60 %; necyaHnkos — ot 1,00 po 18,40 %,
a anesponutos — ot 1,40 po 21,80 %. MonHaa nopucTocCTb rpyHo06noMoUHbIX
nopos aocturaet 14,30 %; necuannxkos 20,50 %; anesponutos 33,50 %.
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Puc. 35. Mncrorpamma pacnpefeneHun Koatduunenta oTKPbITOR NOPUCTOCTH k: 8 nec-
YaHO-aNneBpPHUTOBLIX NOPoAax.

@ — NECY3HUKW, 6 ~ NEC4aHWKKN anespuTOBO-FNUHUCTLIE, 8 — aNeBPONUTLI U aNeBpoNUTLI
NeCYaHO-TANHNCThIE
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86

NeTpodnanveckwe cBONCTBa 06NOMOYHBIX NOPOA, 3anerauinx Ha Gonbuwmx ruy6uuaxl (Npuacnuitccan snagwHa)

Ta6bnwuua 6

[ knp. 1 0 !5 m? ’Conep)«auue
! MNoTHOCTS, ; PaCcTB OPU MO
NMopoaa ricm kg k:", % k?,, % f NepneH AvKy- napannensHo wactm, %
APHO Hanfac{ Hannactosa- |
{roaaumo [ HUKO ‘
| |
| [
2,42-2,70 0,89—-0,95 4,59—-14,30 2,10-12,60 ! 22,7-38,4
KoHrnomeparei u rpasennToi - ! - E—
2,56 0,92 10,01 6,01 ; 31,5
|
' |
2,40-2,71 0,81-0,95 1,10—-20,50 1,00-18,40 ! 7.5—49,7
Mecyannkn 0,001-5,41 0,001 — E—
2,58 0,91 8,10 7,00 1415,70 28,1
' .
MecyaHnKu rAMHUCTO- 2,26—2,72 0,88—3,95 2,60-16,10 , 1,40—14,50 5,9-42,6
anespuToBbIe 0,001-2,98 | 0,001-1528 | —
2,42 090 ! 7,20 6,50 | 279
| ' !
AnesponnTsl U rNUHNUCTO- 2,31—2,70 0,84—-0,94 {‘ 2,50-18,00 1,40~—21,80 i 7,2-46,0
NecYaHble anesponnTbl i 0,001-5,88 | 0,001—16,18 T
2,55 0,89 ‘ 8,90 e 7,60 ! 24,1
AnesponnTel nec4aHo- 2,08—2,68 0,75-0,94 4,00—-33,50 ] 1,60—20,00 . i 9,1-49,4
rAMHWUCTLIE ! 0,001>-12,19 {0,001—-102,20 |, ——
2,40 0,85 12,60 q 8,90 [ 22,5
g l
| |
| | |

1B wucnutene — npeaentHbIE 3HaYEHWA, B 3HAMEHAaTene — yCpeaHeHHbIe.




NpoHnuaeMocTb nopoR usMenseTcA B npegenax (0,001-1415,7) - 1071° m?

NopoBoe NPoCTpaHCTBO B 06NOMOYHLIX NOPOAAX NPEACTABNEHO MEX3EPHO:
BLIMM NOpPamMu U TpewuHamu. Pasmep nop eapupyeT B npeaenax 0,005—2 mm,
a pacKpbITOCTb TPelmH pocturaet 1—-1,5 mm.

YcTaHOBNEHO, YTO OCHOBHOE BAMAHWME H3 KONNEKTOPCKUe cBoicTBa 0bno-
MOYHbIX MOPCA NOACONEBOrO KOMMNEKCa BNaAuHbi OKa3biBaloT OTCOPTUPO:
BaHHOCTL 0BNOMOYHOI 4aCTH, MeAMaHHbI pasmep 3epeH, COCTaB, KONUYecTBo
M TN UEMEHTa, NPOUeCchl YNNOTHEHWA, NepeKPpUCTannn3aunaA, BbilienaunBaHue,
ayTureHHoe MuHepanoobpasoBanue u ap.

Ana xapakTtepucTuku BAUAHMA S, ¥ Md CnaraioLumx 3eped Ha KONNeKTope
Kue CBOICTBA NOPOA HaMW U3y4anuch TieCYaHUKKU U aneBpONUTLI, 0TO6paHHbIE
u3 HepTe- ¥ BOMOHACLILIEHHOW 4aCTeih paspesa MecTopoxaeHuin Kenkuax
u Kapatiote. NpoayKTMBHaA 4acTb pa3pe3a NPeAcCTaBNeHa Menko-, cpeiHe- u
pexxe KpynNHO3epHWUCTbIMKU NMecHaHMKaMy, ¢ MeAUaHHbIM AWAMETPOM 3€peH oT
0,15-0,17 po 0,88—0,93 MM 1 KoahduumeHTOM oTcopTUpoBaHHocTu oT 1,08
Bo 3,71. Benuuuna k8 B vux Bapsupyet B npeaenax 1,6—159 %, a knp, uame-
PeHHbIW napannenbHo HannacroBawuio nopod, (0,001-1415,7) .-
fMpu vccnepoBaHuu 6uina yCTaHOBNEHa NPAMaA 3aBMCYMMOCTb KonneKTOpCKMX
napameTpoB OT AUTonoruveckux koadpuumneHToB. Tak Ke KakK Ha HeBonbLLMX
M CpeaAHuX rnybuHax, B HaWem CAy4Yae ¢ ynyulieHnem CTeNeHn oTCOPTUPOBAH-
HOCTU U yBenNuYeHUeM MejuaHHoro RMamerTpa oﬁnoMquux 3epeH BENUuYUHbI
OTKPbITO NOPUCTOCTU U npouuuaemocm 3aKOHOMEpHO Bo3pacTaoT. B Bopo-
HOCHbLIX MECYaHUKAEX M aneBponNuTax HabniopaeTca o6paTHaA 3aBUCUMOCTb:
kS wk, p BO3PAacTaloT AULIL NPU yMEHbLUEHUU MeAMaHHOTo AMameTpa U yxya-
meHuu creneHu OTCOPTUPOBAHHOCTH. 3To 0BCTOATENLCTBO AMIIHUIM Pa3 NOAT-
BEpXAaeT, YT0 HehTb OKa3biBaeT KOHCEPBUPYOLLEE BAMAHKE HA KONNEKTopC-
Kue CBOWCTBA nopoad. Tam, rae NOPORb! HacbileHbl BOROW, BTOPUUHbIE NPOUEC-
Cbl Npexae BCero cnoCoBCTBYIOT CHMKEHMIO KONNEKTOPCKUX CBOMCTB BbICOKO-
NOPUCTbIX XOPOLIO NPOoHULUEEMbIX Nopoa. B nopoaax ¢ HU3KKWMK PUNLTPAUNOH-
HbIMW CBOMCTBaMM KONNEKTOPCKME CBOWCTBA NPU MNOTFPYXEHWM CHWXKAIOTCA
MeAneHHee..

Bonbwoe BnuAHMe ueMeHTUpylowero Matepuana Ha GOPMUPOBaHUE eM-
KOCTHbIX M (UALTPAUMOHHLIX CBOWCTB MOPOA-KONNEKTOPOB OTMEYanoch
MHOrMMKM UccnepoBaTenAaMu. B 06noMOUYHbLIX NOPOA3X UEMEHT npeacTaBneH
B OCHOBHOM KapbBoHaTamu u rnuHoil. He aBnaeTcAa ucKnioueHnem u MNpukac-
MMKACKanA BNaguHa. KapGoHaTHbin uemMeHT 0610MOUHbIX NOPOA CNoXKeH 06bIYHO
MUKPO-, TOHKO- ¥ MENKO3epHUCTbIM KanbUMToM. [lonoMUMT BCTpe4aeTcA Kak
UCKNIOYeHre U Ha ero Ron npuxoautca He Gonee 5 % oT obero KonmyecTsa
KapbGoHaTHO o UemeHTa.

B necuaHo-aneBpnTOBbIX 06pasoBaHuAX BoobLue U B rnyBoKosanerarowmx
nopoAax nolconesoro Komnnekca MpukacnuincKoi BnaauHbl B 4acTHOCTY Hab-
nopaetca ob6paTHan 3aBUCUMOCTb MEXAY COAEPKAHMAMM FMHUCTOrO U Kap6o-
HaTHOro Matepuana B UEeMeHTe, T. e. 4em Sonsbwe B o06AOMOYHLIX NOPORax
M, TeM MeHbwe KapGoHatos (puc. 36). B palioHax BocTouHol vactu (Mpu-
KacnuitCKoM BNagvHbl NECYaHUKM U aneBPONUTbI CUEMEHTUPOBAHbLI, KaK npaBu-
NO, rAMHUCTBIM, KapPBOHATHO-MIMHUCTBIM, FAMHUCTO-KaP6OHATHLIM U KapbowxaT-
HbIM MarepuanoM, npuueM ABa NOCNeAHuX UemeHTa umeloT Haubonbwee pac-
NpocTpaHeHue,
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Puc. 36. CooTHowenue rauHucroro w kapGoxarvoro (pacTeopuman uacTs) marvepuana
B UEMeHTe Nec4¥aHo-anes puToBbIX NOPoA.
a — necyaHuku, 6 — aneBpPONUTLI
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Puc. 37. NucrorpaMma pacnpefenesnA PacTBOPUMON 4acTM B NeCYaHO-aNEBPUTOBBIX
noponax.

a — necyaHnkun, 6 — NECHYAHUKKN anespUTOBO-FNUHUCTLIE, 8 — aNeBPONUTLI U anesponuTobl
necyaHo-rNUHnCTbIe



FUHUCTBIA M Kap6OHATHO-MAUHUCTLIA LEeMeHTbl O6bIYHO PaBHOMEPHO pac-
npeaenexbl No nopofe, 06pasyR NPU ITOM NNEHOYHbIA, NOPOBbLIA, 63a3anbHbIA
W CMEWaHHbIe TURbI ueMenToB. nuHucTo-kapGoHaTHble W KapBoHaTHbie Le-
MEHTb!, eCi UX KONW4ECTBO B Mopoaax He npesbiuaet 20-25 %, 06pa3yioT
KOHTaKTOBbIE, CrYCTKOBbIE, NOPOBbIE W CMELIaHHbIE tuhol. B cpyyaax, ecrm
KONMYECTBO LeMeHTa 8 ropoAe NpesbiluaeT 3TW undipbl, OH yXKe OTHOCUTCA
K nopoBOoMy WUnu GasanbHOMy TWUMam W pacnpeaenAeTcA B NOPOAAX AOBOMLHO
PaBHOMEPHO. Copepxanue kap6oHaTHOro UEMEHTUPYOLLETO MaTephana Bapbu-
pyetr 8 npeaenax 59-49,7 %, npv 3ToM, KaK OTMEYEHO B YMCTbIX Pa3HOCTAX
ROPOA, ero coaep>kaHue 3HaunTenbHo Bbiwe (puc. 37).

Nutonoro-netporpacuyeckue U neTpotusnyecKUe AaxHbie NOKAa3bIBAOT,
YTO UEMEHT Pa3NUYHOro MHUHEPanbHOro COCT3Ba HEOAMHAKOBO BAMAET HA KON-
neKTopckue cBonCcTBa 06noMouHbIX nopoa. C yBenuueHuem coaepxaHua Kap-
6oraTHOrO ueMeHTa kS u knp NECYaHUKOB ¥ anesponUTOB CyLLECTBEHHO NO-
Hwkaetca (puc. 38, 39) Hanpumep, ysenuuenue copepxkanma kap6GoHaTHoW
coctaBnalowen Ha 5 % cHuKaeT eMKOCTb necuaHo-anespuToBbIX nopoa B 1,5
pasa, a punbTPaUUOHHBIE CMOCOBHOCTM — ANA NEcYaHUKOB B 2 U ANA anesponu-
To8 B8 3 pasa.

Kak yxe oTMeuanoch Bbiwe, FAMHUCTbIE MUHEDaribl B rny601<03anera|oumx
oTnoxennax MpukacnuitcKori BRaauHbl B OCHOBHOM NPeACTaBAEH b runpocmo-
AOH, XNOPUTOM U Pexe CMELLIAHHOCNONHbIMKA 06pasoBaHuAMU. U3peaka U B He-
6onblumx KonuuectBax (a0 1 %) BCTpeuaeTcA KaonUHUT.

W3ayueHne 06pasuoe nopoa ¢ CoAepaHWem pacTBOPMMON 4actn ao 25 %
NOKasano, 4YTo FMMHUCTLIA MaTepuan oTpuuatenbHo BauAeT wa kS (puc. 40)
v Hak, p (puc. 41) . Hanpumep, AnA nec4aHo-anespuToBbIX NOPOA ¢ 6azansHbIM
¥ NOPoB0-633anbHLIM TUNAMU UEMEHTALMKM U ROBLILLEHHBIM COAEPIKAHUEM
FAMHUCTBIX MUHEpPano8 OTKpLITaa MOPUCTOCTb cocTasraeT 4—5 %. B To e
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Puc. 38. 3asnucumoctb KoahdruMenTa OTKPLITOA NOPUCTOCTH kg OF ColepWaHUA PacTso-
pumon (kapBoHatHO#) YacTW B ravHUcTo-anespUTOBbIX necuanuxax (3), B anesponurax
1 FAMHUCTO-NecdanbiX anesponutax (6)
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(xap6oHarHoil) YacTu B necdanuxax (2) w anesponurax (8)
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Puc. 40. 3asucumoctb KoahULMeHTa OTKPLITON NOPUCTOCTH k° OT COAEpPaHUA FANHUC-
Toro Marepuana B necyaHurax (a) w anesponurax (6).

ConepxaHue xapBoHarHoro marepuwana, %:

1 — menee 25, 2 — 25-35, 3 — 6onee 35
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Puc. 41. 3aBucumocts KkoapduunedTa npoHUYEMOCTU knp OT COREpPIHaHWA FAUHUCTOro

marepuana.
a — nec4aruxu, 6 — aneBponNUTLI.

Conepxanue kap6oxaTHoro matepuana, %: 7 — ao 25, 2 — 6onee 25



BpPeMA ANA NOPOA CO CryCTKOBO-NOPOBbLIM, CryCTKOBbIM U NAEHOYH bIM TURAMU
UEMEHTA U NOHWMXXEHHbIM COAEpXXaHWeM FAMHUCTOW 4acTU XapakTepHbl Gonee
BbICOKME 3HAYEHUA KONNEKTOPCKUX NapaMeTpoB. CnelyeT oTMeTUTS, YTO BAUA-
HUE TFAWHUCTOW cocTaBnAoLiel 6Gonblue CKa3bIBaeTCA Ha (UNbTPAUNOHHBIX
CBONCTBAX NOPOA, YEM H3 EMKOCTHbBIX,

NockonbKy 4YACTO TAWHUCTBIE WEMEHTbI B 06noMouHbIX NOPOAaxX BoC-
TouHot vacTu [Mpukacnuinckolt BnaauHbLl AOBONBLHO PeAKN, TO HaMKu Bbide-
fleHb! TPU COBOKYNHOCTU MOPOA, XapaKTepu3ylowMWecR PasNUYHbIMUA KonK-
YECTBEHHbIMU COOTHOLWEHUAMU TAMHUCTOW W KapboHaTHOW COCTaBAAIOLIMX
uemMenTa (cm. puc. 40) ..

MNepBan coBokyNHOGTL NOPOA C CoAepXaHuem kap6onatoB po 25 %; BTo-
paan — oT 25 po 35 %; Tpetba — Gonee 35 %. OnucaHHas sbie o6paTHan
33BUCMMOCTb OTKPbLITON NOPUCTOCTU OT COAEPXKaHWUA FAUHUCTON pakummn oT-
MEYaeTCA AMWWb B Nepsol COBOKYNHOCTM NopoA (coaepxanue kap6oHATHOTO
MmaTtepuana ao 25 %) . [ina nopoa BTopol U TpeTbell COBOKYNHOCTU NofobHas -
33KOHOMEPHOCTb He HaORIOAAETCA, TaK Kak UX onpeAensiowmnMm dakTopom em-
KOCTHbIX CBOWCTB ABNAETCA YX€ HE FAWHUCTBIN, a KapGoHaTHbI MaTepuan.
OT0 XOpOLLO BUAHO U3 AaHHBIX, NPUBEAEHHBIX B Tabn. 7.

BenuuuHa NpoHMLEEMOCTU TaK)Ke 33aBUCUT OT COAEPXKAHWUA T[ANHUCTOW
dpaxumn (cm. puc. 41) . MHTeHCUMBHOCTL CHUXKEHNA NPOHULAEMOCTU OT yBenu-
YeHUs TNMHUCTOCTHU ANA NOPOA, coaepawnx Gonee 25 % kapboHaTHON YacTu,
B 2 pasa Gonblue, YemM ANA NOPOA C COAep¥anuem kapGoHaToB Menee.25 %.

Mexay emMKOCTHbIMA W UNLTPAUMOHHBIMU CBOWCTBAMU NOACONEBLIX
necyano-anespuToBbix Nopoa NpuKacninckoi BRagUHbI CyLLeCTBYET NPAMan
3asHcumocTs (puc. 42) — yem Gonbe ki, Tem Boiwe k. 3To cBuAeTeNsCT-
ByeT o ToM, YTO Ha paccmaTpuBaeMsix rayGuHax B o0GNOMOYHLIX RopoAax
KONNeKTopCKue CBOMCTBa OMpeAenAloTCA MEeX3epHOBbLIM NOPOBLIM NPOCT-
PaHCTBOM, TPELLMHOBATOCTb €LLe HE UMEET LUMPOKOro Pa3BUTUA,

Cpean necyaHnkoB U anesponMTOB BbiAeNEHbI ABE COBOKYMHOCTU Nopof
no coAepXauuio kapGoHaTHoro matepuana (cm. puc. 42). MNepsan coBokyn-
HOCTb C coaepxaHuem kapboHatos Ao 25 %, sTopas — 6onblue 25 %. Mopoasl,
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Puc. 42. 3asucumocts Mexay KodbduuneHTaMmu oTKpPbITOR NOPHUCTOCTH kg U npoHuyae-
MocTH k|, p

Ycnossivie 06031auernA cM. puc. 41
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Ta6bnuua 7
Konnex ropcxne CBOHCTBE NOCYSHMICOB C COROPIXBNNEM TaMmMCToN thpaxumm no 7 %
] ] —[ [ ] knp, 10715 M2 |
Mnowaas, Wutepaan rny- MnoTHocTy | i ] ’ ; Kap6o-
CKBaXMHa 6UHbI, M ! Boapact | nopoab, | k[, % ; k2, % | nepnenam- ! napannens- | kg {HaTHOCTb,
| ricm3 ! ) { KYNAPHO | HO Hacnoe- | f %

; | | i | Hacnoenmio '} HUIO ! l

. Mecvanuxu
Kenknak, I'-86 ] 4096—4103 l P, 2,47 l 138 1 12,8 l 2,15 ! 6,49 | 0,87 1 18,1
Bwnikxan, Cl-2 | 4935—4936 } Py I 243 I [ 92,0 | - ; 0,63 | - ‘ 8,8
Apancait, 2 4465—4472 | P; 248 | - | 80 009 | 02 | - | 3.2
Bumiokan, Cl-2 54995504 J c, | 262 | - [ 37 - 7 028 ; - | 40,2

[MecvanuKu 2nuHUCTO-a1€6PUTOBHIE
Kapartobe, 25 | 44074412 1 Py ’ 2,43 ] 16,0 ] 139 1,10 :r 0,001 0,90 -| 23,9
Kevkuak M-86 i -3913—-3917 P | 2,45 16,1 . 140 1,27 ¢ 1,50 "5 0,90 | 22,4
Kenkurak, -86 ! 41094114 P, . 2,43 i 1341 by 18 - l 15,28 i 0,91 L 224
Keukunk, MN-108 ' 38553862 Py 2,46 " 151 t 12,7 2,98 ;185 © 0,90 | 199
Kenkuax, -107 41704178 Py 2,55 J 7.8 | 7,2 0001 | 0862 0,95 [ 31,1
Bunkxan, Cr-2 5499-5504 Cy 2,58 o= | 5,23 0,000 . 0,001 . - } 30,7
Kenkunax, M-87 4040—4048 P,y 263 i 26 l 2,2 0,001 0,001 | 0,98 | 35,6
Kenkuak, M-107 4060—4068 Py 2,59 - i 3.1 - 0,001 0,95 | 394
Kenkunaxk, M-107 4083—4091 Py 2,62 4 4.8 32 - ] 0.82 097 | 36,7
Bumicokan, C-2 54995504 Cy 262 | - 38 - | - - | 42,3
t
|
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B KOTOPbIX COAcpXaHne KapGoHaTHOro martepnana He npesbiwaet 25 %, o6biy-
HO MENKO3EPHUCTONM CTPYKTYPblI — 3TO MAM K& MENKO3ePHUCTbIE NECYaHNKH,
unn xe anesponutel. Mopoabl NEPBOA COBOKYNHOCTU XapakTepuaytoTca Gonee
BbICOKUMMU CYMMapHbIMU 3HaYeHUAMU NONE3HON eMKOCTU, KOTOpbLIE N3MEHRA-
otcA oT 5,7 ao 14,0 %. Ana nopoA BTOPOA COBOKYAHOCTU XapaKTepHb! CyM-
MapHble 3HaYeHNA nonesHow emkocti ot 2,5 ao 9,0 %. MosbiweHHaR eMKOCTb
nopoa NepBoi COBOKYNHOCTY XapaKTepHa ana pasHocreit ¢ 6onee TQHKUM rpa-
HYAOMETPUYECKUM COCTaBOM, T. €. ¢ 6onee Menkum pamepom nop U NOPoBbIX
KaHanoB. OTAMYNTENbHOW OCOBEHHOCTLIO NOACONEBLIX NECYAHO-3NEBPUTOBBIX
o6pa3sosanuit puKacnnitcKoit BNaavHbl ABAAETCA TO, YTO NPU OAUHAKOBOM
k2 MEnKo3epHUCTBIE NOPOALI UMEIOT Bonee BLICOKYIO NPOHULIAEMOCTL MO CPaB-
Henuto ¢ Bonee rpy6osepuucteimu. Tak, Hanpumep, npu k3 8 %aneBponmbl
nepeoit CoBoKyRHOCTH umetoT k., (0, 16—0 2) . 107'$ Mz, a necyYaHuKu
{0,03—0,1) - 107! m?, 1.e.82 paaa MetbLue. AnesponuTbl BTOPOit cosoKyn-
HOCTH oﬁnanarork (6—6 5) - 1071 m?, a necvatuku (4—4,5) - 1075 m?,
970 nonoxenue o6mcuaerca Tem, uTo B noponax Gonee menkoro rpaHyno-
METPUYECKOTO COCTaBa, B 4aCTHOCTU B aneBponnTax, COAEPHMTCA, KaK NpasBu-
N0, MEHbLIEE KONUYECTBO FMMHUCTOrO MaTepuana.

BenuunHbr KonneKTopcKkMx NapameTpos rNy6oke3aneralowmnx NOACONEBbIX
naneo3oncknx nopop lNpukacnuitcicoit BRaamHbl NO3BONAIOT OTHECTN NECYaHN-
Kun u aneBponuTthi, no A.A. XanuHy, K konnektopam IV, V, VI knaceos. MNopo-
Abl-KonnexkTopbl Gonee BbICOKUX KNAaccoB Gbinu BCTPEYEHb! NULLL HA MECTO-
poxaennn Kenkunk 8 cks. M-104, uutepean rny6m| 4165—4171 m, 1 npean-
CT2BIeHE! KPYNHO-CPEAHEIEPHUCTLIMA, NOAMMUKTOBbIMU, XQPOLLO OTCOPTUPO-
BaHHbIMKM (S, = 1,4 + 1,7) necanuKaMM _Bennunna k3 nx cocrasnaer 16,3—
16,5 %, ak,, (1197,8-1415,7) - 107'* m

Takum oGpaaoM nopucTocTs # npouuuaemocn. obnomouHbIX Nopoa,
ABAAACH OAAHUM U3 OCHOBHbIX NOKa3aTeneid KonneKTOPCKUX cBOICTB, onpeae-
NAETCA MEAUAHHBIM AUaMETPOM, CTENEHBIO 0TCOPTUPOBAHHOCTH, MUHEPanbHbIM
COCTaBOM, KONMMYECTBOM U TMNOM LEMEHT], @ TaKXKE NOCTCEANMEHTAUNOHHBIMUA
npoueccamu.

Obpawaer Ha ceba BHMMaHMe ToT takT, YTo ANA MOACONEBbIX NECYaHo-
anespuToBbIX 0Opa3oBaHWi B UenoM HabnaaeTca ynyyweHue eMKOCTHbIX
W UNLTPAUUOHHBIX CBOWCTB € YMEHbLUEHWEM MEANAaHHOTO Pa3mepa 3eped,
yXyALleHeM CTeNeHN UX O TCOPTUPOBAHHOCTUA U yBENUYEHNEM B HUX TNIMHUCTON
cocTasnAoweit B ueMenTe. VICKNIoueHNe COCTABNAIOT NULUL HUMXHENEPMCKUE
He(TeHachIlLeHHbIE NECYAHNKK, ANA KOTOPbIX CyllleCTBYET NPAMaA CBA3b MeX-
Ay auTonoruyeckumu KodhpuumeHTaMU U BenMyUHaMNU NOPUCTOCTU U NPOHU-
uaemoctn. CoaepxaHue kapboHaTHOro mMartepuana 8 Hux He npesbiwaeT 20—
25 %. Takoe nonoxexne o6LACHAETCA TEM, YTO B NOPOAAX € HUKUMU KONNEK-
TOPCKUMU  CBOWCTBaMW ayTUreHHOe MuHepanoo6pasoBaHne npoucxoauno
B MEHbLUMX MacliTabax, yem B ROPOAAX C BbICOKUMMU (UNbTPALUOHH bIMK
CBOMCTBaMMU ~ C Nyyulei OTCOPTHPOBAHHOCTLIO, GONBLIMM MeAnaHHbIM AnameT-
pom 06noMouYHbIX 3epeH M Gonee HU3KUM COAEPIKAHUEM anAOTUFEHHOTO FAn-
HUCTOTO uemeHTa. B HecdbTeHachiweHHbIX Noponax aymrenHoe mMuHepanoo6pa-
30BaHMe HE NPOUCXOAUNO, 8 €CAU N OTMEYAnOCk, TO B HE3HAYUTENLHOM KOMK-
yecTBe.
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CTPYKTYPA NOPOBOIO NPOCTPAHCTBA, BPEMA KU
YCNOoBWA Ero OPMUPOBAMKUA

PacnpocTtpanenne nopoa-KonneKTopoB pasHooGpa3Ho U CROXHO, YTO onpe-
AEeNAETCA, KakK W3BeCTHO, YCAOBUAMKM CeAMMeEHTaUMU W TNOCTCeAUMEHTa-
UMOHHbIMKM npoueccamu. Bonbluoe 3naueHnE ANA oueHKWU KOANEKTOpoB nmeeT
XapaKTepucTMKa MoponorMm n CTPYKTyPbi NOPOBOFro NPOCTPAHCTBA, TaK KaK
nopoBoOe NPOCTPAHCTBO ABMAETCA OCHOBHbLIM MOKa3aTeneM emMKOCTW nopoa.
dopMuposaHmne nepBUYHOro NOPOBOro NPOCTpaHCTBa B 06NOMOYHbLIX Nopoaax
Ha CTaAMAX CeAMMEHTOreHE3a W panHero avareHesa obycnosneHo GU3NKO-Xu-
MUYECKUMM NPOLECCaMU, NPOTEKAIoWMMN eule B HeAUTUDMUMPOBAHHOM ocaa-
ke. Mpu 3atom CTPYKTypa NopoBOro NPOCTPaHCTBA OfpeaenAeTcA BUAOM yna-
KOBKU OBAOMOUHBLIX 3E€PEH, CTENEeHLID MX OTCOPTUPOBAHHOCTU, a TaKXXe CTe-
NeHblo uemeHTauuun. B ycnosuax noytm 3ateepaeswero ocaaka opMuposanme
nopoBOro NPOCTPAHCTBA OfpeaenAeTCA NPOUECCaMU YNAOTHEHUSA, nepeKpuc-
Tannv3aumu, BbILLENAYNBAHNA MEHeE CTOMKMX KOMMOHeHTOB u oBpasoBannem
ayTUreHHbIX MMHepanos.

WUsyuyenne kepHa u3 rayBokuX CKBaXuH W IKCnepuMeHTanbHble Wecneno-
BaHMA NOKa3anw, 4To ‘TOPHbIE NOPOAbI MOTYT COXPaHAThL nepBuyHble Koninek-
TopCKue caoucraa “ npuobpeTaTh BTOPUUHOE NOPOBOE NPOCTPAHCTBO.

Coxpauem e NopoAaMU MepBUYHbIX KONNEKTOPCKUX CBOMCTB Npeponpeae-
nAetcA: 1) AMTONOFO-redNOrMyYeCKUMK CBOWCTBAMU NAAcTa; 2) XUMUYECKMMM
cBoitcTBaMu rionos u 3) MexaHUuecKUM BnnsaHUem dnonaos.

NuTonoro-reosioryueckre CBOMCTBA NNACTa-KONNEKTOPa, CNocoBHOro COX-
PaHuMTh NePBUYHbIE KONNEKTOPCKME CBOMCTBA, KaK npasuno, hopmMupyloTca
B8 CTaavto ceammeHToreHe3a. N3 oGnomoyHbIx nopoa HanbBonee pacnpocTpaHeH-
HbIMM KOANEKTOPaMU ABNAIOTCA NECYAHMKW WM KPYMHO3EpHUCTbIE aneBponuThb.
Cpeau Hux Bonee BCéro NpeapacnonoXXeHbl K COXDaHeHWIO NepBuYHbIX GUNbT-
PaUMOHHO-eMKOCTHBIX CBOMCTB KPYRHO- U CPeAHEe3ePHUCTbIE necYaHnKu Bes
UeMeHTa UK C HU3KUM ero coflep>kaHnueMm, MMelowne KpynHble pasMepb! nop.
Mpu norpyxennun Ha 3HaunTenbHble rNYGUHBLI MOPbI XOTA M YMEHbLUAIOTCA MO
pa3mepy, Ho OCTAalOTCA elle OTKPbITbIMU. Onuoponuocn. pasmepa 4acTuu npea-
onpenenAeT NOBLILIEHHYIO MOPUCTOCTb M, MNPY HANNMYMU KPYAHO3EPHUCTLIX Yac-
MU, 6onblioi pa3mep nop. ITo 6raronpuATCTBYET COXPaHEHUIO NOPUCTOCTU
NpUY NOTrPY>KeH U Ha 3HauUNUTenbHbIe TRYBUHbI.

BonblwaAd MOWHOCTL NAACTOB NOMOFaeT COXPAHEHWIO KONNEKTOPCKUX
ceoitcTe. Mpu norpy>kKeHUA TAMHUCTbIe MOPOAbI YRNOTHAIOTCA 6bICTPee, B pe-
3ynbTaTe U3 HUX OTKMMaETCA ceoboaHan B6Aa, KOTopaa NOCTVNaeT B COCeAHUe
nAnacTbi-KonnekTopbl. Beneacrteme xuMuyecKoro B3aMMoAedCTBMA MeXxay
cobcTaeHHbIMN DNOMAAMU U OTHATBIMM M3 FAUR NPOUCXOAUT BbINaAeHHUe CO-
neii. Hakonnenvie coneii ¢ TeyeHMeM BpeMenM NPUBOAUT K 3aKynopke nop
M noTepe NPOHULAEMOCTM B MPUKOHTAKTHLIX 30HAX MNOPOAbI-KOANEKTOPA.
Takum o6pasom, nnact 60nblIoA MOWHOCTM M3ONUDVETCA OY ROCTYMAeHWUA
bnionpoB n3iBHe U TeM CaMbIM COXPaHAETCA KakK KofNekTop. Ecnu nnact ume-
eT HeboNbWYy0 MOLWHOCTL, BTOPUYHOE MUHEpanoobpa3oBaHWe MOXKeT oxBa-
TUTb €ro NONHOCTLIO U MCKNIOYUTL U3 Pa3pPAAA KONAEKTOPOB.

B craawio KatareHesa ocoGeHHO MHTeHCMBHO npoucxoanT obGpasosaxue
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ayTUFEHHbIX MMWHEPaNoB, TaKUX, KaK KanbuuT, AONOMUT, KBapu, cynbdaThbl
U Apyrux, Kotopbte npy BbiNaAeHUN U3 pacTBopoOs 3anoNHAIOT NOpPoBOe NpPocCT-
PaHCTBO ¥ CHIKAIOT KONNEKTOPCKMUE CBOWCTBA NopoA. Beinafenne HoBoo6paso-
BaHHbIX MWHEpPanoB CBA3aHO C NIaCTOBbLIMU BOAAMMU, M3MEHEHUEM UX (DU3NKO-
XuMuyecknux cBoicTs. Ecnn xe nopoBoe npoCTPaHCTBO 3anonHeHo HedhTbio,
npoueccel BTOPUYHOTO MWHepanoobpa3oBaHWMA CUNLHO MOAABMEHbI MK Xe He
npoABNAKTCA BOObuLe. B TakoM cnyuae cCoOxpaHAIOTCA nepsuuyHbIE KONIEKTOPC-
Kue CBOMUCTBA NOPOA.

Mexanunueckoe Bnuanue dnonaos 6naronpuATHO AENCTBYET Ha COXPaHEeHUe
KONNEKTOPCKUX CBOUCTB NopoA, ocobeHHO ecnn cnionabl HaxXOAATCA MOA
GonbWIMM NABNEHNEM, 3HAYMTENBHO NPEBbLILLIAIOWAM rMAPOCTaTUYeCKoe. Toraa
dnonabr aeAcTBYIOT, KaK pacnopka, He NO3BONAIO LAA CMbIKATLCA TPELUMHAMMU
u cnocobcTBYHOULaA COXPAHEHUIO NOPUCTOCTH.

Bo3nuKHOBEHME B NOPOAaxX HOBOFO NOPOBOro NpocTpaHcTsa HabniopaetTca
NOBCEMECTHO B MPUPOAHLIX ycnosrax. PopMupoBaHne BTOPUUHON NOPUCTOCTU
B MecyaHo-aneBpUTOBLIX MOPOAAX MPONCXOAMT B pe3ynbTaTe pacTBOpPEHUA
M BbIHOCA HEYCTOWUMBLIX COEANHEHWIF U PacTpecKMBaHWA NOpPoA ¢ 06pa3oBaHn-
€M 3ualLWUX TpewmH. MasHbiMK hak TOpamMmn BTopuuHbIX Npeo6pa3oBaHnin 06-
NOMOYHBIX MOPOA ABNAIOTCA AaBNeHME, TeMMNepaTypa, COCTaB NOA3EMHbIX BOA
M CTerneHb X MUHEPaANU3aumMm, a TaKXe ANUTENbHOCTb BO3AEUCTBMA BCEX Bbllile-
nepeuncneHHbIX hakTopoB Ha Nopoay.

PacTeopexune M BbIHOC HEYCTOMUMBLIX KOMMOHEHTOB B CTAMIO KaTareHesa
NPaKTMYeCKNM NPOMCXOAMT BO BCEX OCAAAOYHbIX MOPOAAX, OAHAKO HanbGonee
MHTEHCUBHO B TEX, KoTopble 06NanaloT noBblEHHbIMW (DUNBTPAUMOHHBIMU
-CBOMCTBAMMU.

Npouecch! pacTBOPEHUA HaMboNee MHTEHCHMBHO NPOABNAOTCA B 06nomou-
HbIX NOPOAAX C Kap6oHaTHbIM U CynbdhaTHbIM LLEMEHTAMKN U CXOXW C aHaNoruy-
HbIMW Tnpoueccamu B KapBGoHaTHbIX oTnoxeunAX. [Mpoueccel pacTBopeHws
B MecyaHMKax v aneBponurax ¢ UEMEHTOM nopoBoro 1M 6a3anbHOro TMNOB, Kak
NpaBMNoO, MNONOXUTENLHO CKa3biBAlOTCA HAa (GOPMMPOBAHMM EMKOCTHBIX M
UNbTPAUMOHHBIX CBOVCTB NOPOA.

Usyuenne pacnpeaeneHMa KanblMTa B NECYaHO-3NEBPUTOBLIX MOpPOAAX
N0 HapconeBbiM oTnoXenuam flpukacnuincKoil BnaanHb! flokasano, yTo Konum-
YecTBO KanbuMTOBOTO UEMEHTa NMOHWXKAETCA OT MPUNOBEPXHOCTHOW 30HbI A0
2000—-2500 m, a 3atem HauMnaeT ysenmumsateca (puc. 43). OcobenHo uHTe-
pecHo TO, uTo HabNAaeTCA NNaBHOE CMbIKaHWe coaepxannit kapbonatos 8 06-
NOMONHBIX MOPOAAX KaK MO MOACONEBbIM, TAK M HAACONEBBLIM OTNOXEHUAM.
370 yKasbiBaeT Ha To, uTO B 060MX CNyyanX OCHOBHbIM haKTopoM nepepacn pe-
LEeNeHUA KanbuUMTa ABNAETCA TEMMNEPATYpa, a He aaBnenune. B cnyyae AoMMHK-
pylowero BNMAHMA haBNEHMA HA COAEPIKaHWe KanbuuTa B NOPOAAX B NOACONeE-
‘BbiX OTNOXeHnAaX, ¢ Hannanem ABMA, aonxHo ObiTb CKauK0oOpa3HOe n3MeHe-
HME KONWYecTBa KanbLmMTa, KaK 3To HabniogaeTca ¢ BeiMYMHAMMN NONHOM Nopuc-
TocTn (puc. 44).

Kak yxe oTmeuanocb, TemnepaTtypa noAcofieBbiX Maneo3oMCKUX OTNOXKe-
HMA B 3HAaYUTeNbHOW MEpe ONPeAENAETCA MOLLHOW CONAHON ToNWeNW KyHypc-
Koro apyca HwxHelt nepmu. [loaconeBble OTNOXEHWA, 3aneraloluye Henoc-
PEACTBEHHO MO, MOULHbIMU CONAHBIMM KyNONaMW UNU MAcCUBaAMKU, UMEIOT
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NoXeHwn

BCErfa MeHbLIY0 TeMNepaTypy, YeM B MEXKYNOoNbHLIX 30HaX, FAe ranoreHH.Ie
NopoAb! NPaKTUYecKn OTCyTCTBYIOT. PasHuua Temnepatyp noa conaHLIMu mac-
CMBAMU M B MEXKYNOABLHBIX 30HAaX Ha PaBHbIX rAyBuHax pocturaer 25—35 °C.
B wandax takux NopoA NOA MUKPOCKONOM BUAHbB! CeAbl PACTBOPEHUA K KOP-
POAMPOBaHHLIE 3epHa KansuuTa. Huxe 2500 M noaenatoTcd Hosoo6pPa3oBaH-
Hble 3epHa, a HayuHaa ¢ 4000—-4500 m u rny6xe — Tam, rae B NOPoAax NOABAA-
eTCA TPEWWHOBATOCTE, KanbUMT 06LIYHO 3aM0AHAET TpelumHbl (puc. 45) .

BTopuuHan NOpUCTOCTb, BOZHUKUIAA 33 CYET PACTBOPEHUA U BLIHOCA MUHE-
panbHbIX coeanHenwin, uasectHa B lNpukacnuinckon n flHenposcko-foHeuxon
enaauHax, 8 Mpunarckom npornGe [6] n Apyrux paitonax CCCP.

W, HaxoHeu, oueHb BaxHyl0 ponb B (HOPMMPOBAHUM KO NNEKTOPCKUX
cBovcT8 06N1OMOYHBIX NOPOA, 0C06eHHO HA GonblmMX raybuHax, urpaer pac-
TpecKkvuBaHue NopoA. MHOroYMCNeHHbIe MCCNEefoBaHUA NoKa3anu, YTo Npw pac-
TPEeCKMBaHUM NOPOA 06bEM MX NOPOBOro NPOCTPAaHCTBA BO3PAcTaeT He3Haum-
TeNLHO, HO CUNBLHO yBENAWYMBaeTCA NpoHUUaemoct. CnocobHOCTL pacTpecku-
BaTbCA CBOWCTBEHHA XPYNKMM ManonnacTMuHbIM nopoaam. MnoTHble HeNpOHK-
Uaemble ROPOAbI -6naronaps pacTPECKUBAHUIO MOTYT CTaThb KonfeKTopaMw
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Puc. 45. Poct kKpucTannoBs BTOPUMHOFO KanbyuTa B TpewuHe necvaHuka. KeHKUAK, CKB.
I-103, nnrtepsan raybun 42574269 m. x 1000

TPEWMWHHOIO UK e cMellaHHoro TunoB. 'opHble NOpoAbl ¢ Manon MeX3epHo-
Boit nopuctocthio (2—3 %) u Huzkon nporunaemoctuto (< 1 - 1071% m?),
HO MAPY HanW4YMu TPewuH MoryT coflep>kate YB v oTaaBaTe UX B CKBaXKWHbL.

O6nomouHble NOpPOAbLlI TPAAUUUOHHO CYMTAOTCA MOPOAAMU-KONNEKTOPaMU
C MeX3epHOBbIM TUMOM MOPOBOro npocrpanciea. flopuctocTs U nNpoHuLae-
MOCTb TaKuUX MOPOA onpefendeTcA pasmMepoM OOAOMOUHLIX 3epeH, CTeneHbto
MX OTCOPTUPOBAHHOCTHU, KOJIMYECTBOM U TUNMOM LEMEHTUPYIOWErO Martepuana.

B noaconeBom KomnneKce BnagvHbel He TeHACbIWEHHbIE NECYaHUKW U anes-
ponuTel oTHocATeA K -1V knaccam (no A.A. XaHuHy) Mexx3epHOBbIX KOMfeK-
Topoe. OaHaKo cpeau nofconesbix 0610MOUHBLIX 06pPasoBaHuii UMEIoTCA Nopo-
IbI-KONEKTOPLI C TPEWWHHbLIM U CMEeLLaHHbIM TUMOM NOPOBOIro NPOCTPaAHCTBA,
no cBoMm (uUnbTPaUMOHHO-eMKOCTHLIM CBOWCTBaM cooTBeTcTByiownx V—VII
knaccam kKnaccupukanmm K.WU. BarpuHuesoin. B npepenax [Mpukacnuiickon
BMaAuvHbl, Hanpumep, TeppureHHble Mopofbl NpuobpeTalT cnocobHocTe pac-
TpeckuBartwcA Ha rinybune 4000—4500 m.

Kak usBecTHO, BCE KOMNNEKTOPL! MO CTPYKType NMOpoBOro npocTpaHcTea
LeNnATCA Ha ABE OCHOBHbIE IPyMMbl — NPOCThle U crioXHble. TlpocTele xapakTe-
puU3yioTCA OAHOW cucTeMol punbTpaunn, CoCTOALLEN U3 NOP M NOPOBLIX KaHa-
noe unu TpewH. OHK, Kak NpaeBuno, pacnpocTpaHeHbl B NecYaHo-aneBpuToBbIX
rlopop,ax. CrnoxkHble KONNeKTopsl OTNUYaOTCA HanuuMem nop, KaBepH, KapcTo-
BbIX NONOCTEN, TpewuH U T. A. dunvrpauua GnovMaoB NPOUCXoAUT Mo KaHanam
U TpewnHam pa3Horo pa3mepa. flo cTpyKTypHoO-MopdonorMyecKMmM npu3HaKam
B8 O0GNOMOYHBIX MopofAax Ha BonbLIMX rAybuHax BbIAENAIOTCA MEX3EPHOBbIE
nopsbl, KaBepHbl pacTBOPEHUA U TpPeWwnHbI.
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Puc. 46. MpagennT ¢ nopamu BblWENAUMBAHUA W TPetuHamu (uepHoe) . Wonbkapa, cxe. -3,
wHTepBan ray6un 3513—3516 M. X10, Huk. 1. Waud nponutan cMonon

OnbIT uccneaoBatenbCKUX paboT nokasan, 4To Ha rny6uHax cebiwe 4000 m
AOMUHUPYIOLLEA EMKOCTLIO NOPOA-KONNEKTOPOB, HE CoAepalix HedTu U ra-
3a, ABNAETCA BTOPUYHOE NOPOBOE NPOCTPAHCTRO.

Mex3epHoBbie Nopb! NPEACTABAAIOT COGON NPOMEXYTKN MeXay obnomou-
HbiMK 3epHamu. Popma MeX3epHOBbIX MOP ONpeAenAeTCA BUAOM YNaKoBKHW,
CTENEeHbI0 0JHOPOAHOCTU OBNOMOUHBIX 3epeH U TMNOM UX LemMeHTauum, Pasmep
nop o6bitHO MeHblue paszmepa o6NOMOYHbLIX 3epeH, pexxe paBeH UM. Coobia-
I0TCA Mopb! MexAay co6oi NPU NOMOLLUN MEX3EePHOBbLIX KaHanoB U MUKPOTpe-
umH. B rny6okosaneratwouinx obnomMoutbix nopoaax lNpukacnuickoit Bnaau-
Hbl, UCCNIEAOBaHHbLIX Ha PTYTHOM MOpoMEpe, paaAnyC NOPOBbLIX KaHanoB U3Me-
HAetcAa oT 0,01 ao 10 mkMm, npeo6nanaoT e NOPOBbLIE KaHanb! C PaauyCcoM Ao
5 Mkm. Cpean NOACONEBbLIX OTNOXEHWIA NYCTOTbI PacCTBOPEHWUA BCTPEYAOTCA
mwb B HWxHen nepmu. OHKU o6pazoBannce BCNeacTBME PacTBOPEHUA U BbIHOCA
kap6oHaTHoro uemenTta. B rpy60o6nomMouHbIX NOpoAax, Takux, Kak rpaseny-
Tbl U KOHrnomepartbl, NYCTOTbl PaCTBOPEHUA OTHOCATCA K HOBOOGpazoBaH-
HbIM. Pazmep ux B rpy6oo6nomouHbix nopoaax konebnerca ot 0,02 po 3 mm
(puc. 46) . B Menko-cpeiHE3epHUCTLIX NeCYaHMKaX TaKKe uspeaKa BCTPeyaoT-
CA NycTOTbl BbiwenausaHnA (puc. 47). CoobLiatoTCA OHU NO MaKpo- U MUK-
poTpeuwtHam. [lonesoe yyacTMe nycTOT PacTBOPeHUA B eéMKoCTM oBnomou-
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Puc. 47. MopdocTpyKkTypHaAa ocobeHHOCTL nNopoBoro NPocT-
PaHCTBa B MENKO3EPHUCTOM NecYaHuke.

Kenkuak, cks. 111, unrepBan rnybuns 3905—3909 m. X
x 100

R VW S W

Puc. 48. lNecyaHuk MenKo3epHUCTLIN, TPEULNHOBaTLIN.
Wonvkapa, cke. -3, uuvepean rnybun 3545—-3553 m.

O6pasey Hacuviuen nomoHodopom (Tpewmnst — Genoe).
PassepTka kvbuka



HbIX nopol He npesbitaer 10—20 %, yto cooTsercTeyeT nopucroctm 2—3 %.

Tepmun “'tpewnHosatocts’” 6uin Beefen E.M. CmexosbiM 8 1962 r. ann
XapaKTEPUCTUKIN FOPHbIX MOPOA, PacceyerHbix Tpeuwwmnamu. MNpu atom Tpeww-
Hbl paccMarpuealoTcA Kak csoeoBpasHblit BUA MOPOBOro NPOCTPaHCTBA, B KO-
TOPOM ponb 3epeH WUrpatloT MNOTHbIE, HETPEeWWHOBATbIE YYaCTKW MOPOAb!,
a ponb NOp — TPewuHbL.

MayueHme KepHOBOro MaTepuana, nasneuyeHHoro ¢ 6onbimx rny6uH, noka-
3b1BAET, YTO B OCAfOYHbIX AOPOAAxX NOA AEANCTBMEM AABNEHWUA, TeMMepaTypb!,
re0TEeKTOHUYECKOro peXxuma pa3suTUA TEpPUTOPUU K pAla ApYyrux ¢axkTopos
NPOUCXOAUT CMEHA NOPOBOrO NPOCTPAHCTBA TPEWMUHHBIM.

O6pa3oBaHue TpeulMH NPOUCX0OAUT Ha Pa3nnyYHbIX 3Tanax AvareHesa U Karta-
reHesa B pesynbrarte NPOABNEHUA MNOCTCEANMEH TaLLMOHHbIX MPOLECCOB, a TaKXe
pacTpecKMBaHUA NOPOA NOA ASACTBMEM TEKTOHUYECKUX CUN, AaBNEHUA, ecTecT-
BEHHOrO M'MApPOPa3pbIsa U APYrUxX BTOPUUHBIX NPEo6pasosaHum.

MukpoTpeLMHbl, KaK yXe yNnoOMMHanoCb, NOAPa3AENAOTCA Ha ANTOreHeTH-
yeckue, rMAPOPaspbiBa U TeKTOHUYeCKMe. JInToreHeTnyeckue TpeltuHbI OpueH-
TUpOBaHbl NapannefnbHo HacnoeHwto. TeKTOHWuYeCKUE TpelUHbl B OCHOBHOM
NpAMOSNIMHERHbIE ¥ nasuninctblie (puc. 48). Mo oTHOWweHMIO K HaNnacToBaHWIO
NOPOA CpeAn HUX BLIAENAIOTCA BePTUKaNbHble, HAKNOHHbLIE ¥ FOpU30oHTanbHblE
(puc. 49), npuyemM ropuzoHTanbLHbIE TPEWMHBI NONbL3YHTCA HavBonbwnm pac-
npoctparennemM. MNoBepXHOCTb CTEHOK O6GBIMHO LLIEPOXOBATaA MMM e FrNaaKan.
Mo packpbITOCTU TPEWMHLI ACNATCA Ha oveHb yakue (0,001-0,01 mm), yakue
(0,01—0,05 mm) , wupokue (0,05—0,1 Mm) u ouens wupokme (0,1-0,5 mm).
TpewmHb! ¢ packpbitocTbio 0,56 MM # 6onee OTHOCATCA K MaKpOTPELtUHaMm
[3]. PackpbitocTb TpewmH B 06nomouHbix nopoAax Mpukacnuiickon BRaauHb!
uamenaerca ot 0,01 ao 135 Mkm (puc. 50) . BeTpevarorea TpetumHbl KOpoTKMe
(10—30 mMm) u anunHbie (> 30—-50 mm) .

TpewuHbl, s8biABAEHHbIE B 06NOMOUHBLIX NOPOAAx NOACONEBOrO0 KOMNeKCca
MpukacnMnckoi BNaauHbl, He ABAAIOTCA OAHOBO3pacTHbiMUK. K nepsoin, Hanbo-
nee paHHe reHepauuMu OTHOCATCA TpewmHbl wupuHoit 1—1,5 Mm. Onu, Kak
npaBuno, NOAHOCTLIO BbINOAHEHH! KanbunuToM. Ko BTOpOi reHepauuv — nonble
MWK POTPELLMUHBI, CeKYLULMUE TPELUHbI NEPBON reHepauuu.

CranpapTHble MeToAb! W3Y4YeHUA NMTONOro-neTpodm3anyeckux CBOWNCTB
0CanoYHbLIX NOPOA, 3anerawinx Ha rny6uHax cebiwe 4000 m, okaszanuch He-
DOCTaTOYHO MHPOPMATUBHBLIMU, TaK KaK MOPOAbI 3aTPOHYTb! BTOPUYHbBIMU NPO-
ueccamu ¥ MMeEKT HE TONLKO NOPOBLIA TUN KONNEKTOPA, a TaKXe TpellHHbINA
¥ cMeliaHHbIi. B cBA3M € 3TUM ANA M3yyeHUA CTPYKTypb!I NOPOBOro MpocT-
paHcTBa ¥ ycnoBuid ero hopMuMpoBaHUA Bbinn NPUMEHEHbl HECTaHAAPTHbIE Me-
TOAbI, XapaKTepuaylowue ynpyro-aediopMaloHHble CBONCTBA FOPHbIX NOPOA.
K HUM OTHOCATCA (MaMKO-MexaHuyeckue CBOMCTBa MOPOA, CKOpoCTU pac-
npocTpanenva ¥ 3B u nioMudecueHTHan aedeK TOCKOMUA.

MNpu xapakTepucTuke HuanKo-MexaHUYECKUX CBOMCTB NOPOA HaMK NPUHA-
Ta knaccudmkaumna J1.A. WpeiiHepa, cornacHo KOTOPoOW BLIAENAIOTCA TPKU Knac-
ca. K nepsoMy Knaccy OTHOCATCA YNPYro-XpynKue u xpyfKue nopoabl, kodd-
duumeHT NnacTMYHOCTH (knp) KOTOPbIX HE NpeBbilaeT eAVHULY, @ TBEPAOCTL
no wramny (P, ) coctaenaer He menee (300—400) - 107 H/m?. Ko BTopoMy
KNaccy OTHOCATCA MNAacTWYHO-ynpyrue W ynpyro-Nnactu4Hbie NOpoab! ¢ k.
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Puc. 49. MNecyaHuK C ropuvu3oHTanNbHLIMU
TpewunHamn  (vepHoe), 3anonHeHHbIMU
HehThEO.

Kenxkuak, cke. '-110, vutepran rny6un
4158—4165 m.

BuewHui Bup obpa3sua

1-6 n P, (40-300) - 107 H/Mm*.
Tpemit knacc 06BEANHALT BbICOKO-
nnacTuyHbie ocajgoyHsle obpasosa-
HUA, k.. WNX U3MEHAETCA oT 6 Ao
6eckoHeuHoCTH, a P, He npesbiltaet
50 - 107 H/m?.

Mopoab! nepsoro Knacca 8 noa-
CONEBbIX MNaneo30UCKNUX OTNOXEHU-
Aax [lpukacmiickoA BnaanHbl He
scTpeyeHbl. Obnomourble 06pasz0-
BaHWA NOACONEBOrO KOMNNeKca Bna-
IVHbI B OCHOBHOM OTHOCATCA KO
sTopoMy knaccy (Taén. 8). MNopo-
bl TpeTbero knacca 8 [llpukacnuu
npeacrTasneHbl KamMeHHOM  COnblo,
rMHUCTbIMK 06pazoBaHUAMY C BoNb-
LM copep>kaHueM HabyxalolMX KOMMNOHEHTOB U BbICOKOMOPUCTLIMM WU3BECT:
HAKaMWU. [MHUCTbIE 06pa3oBaHMA €O 3HAYMTENBHbLIM KOMMYECTBOM HabyXxato-
WUX NaKeTOB BCTPEUYEHbI B HUXKHEKAMEHHOYTOfIbHLIX M HUXKHEMNEPMCKUX OTNO-
YKEHUAX pa3pe3oB CKBakuH nnouwlapen KeHkuak, HOro-3ananHsiil YnekeHTo6e,
Bunkokan v ap.

O6nomMmouHble 0bpasoBanHMA noaconesoro Komnnexkca [lpukacnuitickoi
BNaAuMHbl ABNAIOTCA MNACTUYHO-XPYNKUMM M OTHOCATCA, Kak ObiNo cKaszaHo
Bbllwe, KO 8TOopomy Knaccy. W3 tabn. 8 suaHo, uto Kk, NOACONEBLIX NOPOA
nsmennaerca ot 1,1 no 5,0, a P, cocrasnaer (51—-350) - 107 H/m?. Takue

S
T

S

1

75 45 75 05 735
Pacrpermocmes mpewiut, MKkM

Yacmoma bempevaemocmu, %
S

Puc. 50. Muctorpamma pacnpegeneHUA pacKpuITOCTU TpewuH B o6nomouHbiX nopoRax

113



Tabnnua 8

®u3nko-MmexaHnMvecKue CRoOWCTEa NoAconeBbiX 06 NoMoNHbLIX NOPOR
Mpukacnnitickoi BnaRuHb

Nopoaa [ Npepen Texyyectn, - | Py, 107 H/m? T knn
10 H/m
l’paaenwrm Y KOHrno- 140-340 150:352 N 1,1—-2,-3_‘_
MeparLl 190 230 1,9
Necuannkn 40—2_02 51 —232 1 ,2-5,0_
95 132 ] 1,7
AnesponnTel 351 2_5 51-182 1,1-2,2
78 90 1,6

NMpumevanune. B uncnurene — MMHUMaNbLHEA U MaKCMMaNbKans BENUMYUHDBI,
8 3HAMeHaTene — CPefKAR BENUYMHA.

3HaunTenbHble KonebaHuA KU3NKO-MEXaHNYecKMX napamMeTpos MOACONEBLIX
06noMouHbIX 06pa3oBaHMii 33BUCAT OT MUHEPanbHOro '‘tocTdBa 0BNOMOYHbIX
3epeH, CTPYKTYPHO-TEKCTYpHbIX 0COBEHHOCTEN, MUHEPANbHOIO COCTaBa, KONU-
YecTBa M TMNA UEMEHTUPYIOWEro BeULeCTBa, BEAUYUHLI MOPUCTOCTU U Tvra no-
POBOro NPOCTPaHCTRaA.

O6n0MouHbIe NOPOALY, KAaK NPasuno, NONMMUKTOBOFO COCTaBa, CAOKEHbD!
KBapLeM, nonesbIMA LUNaTamMu, 06NOMKaMU KPeMHUCTLIX, FMMHUETLIX, 3ddy-
3MBHbLIX U KapBoHaTHbLIX NopoA. CopTupoBKa nopol CpeaHAR u HU3KaA. Popma
3epeH U3MeHAETCA OT OKaTaHMOW A0 YINoOBaTOW, 4YaCTo OHU KOPPOAUPOBaHbI.
LleMeHT KapBOHaTHOro, FMUHUCTOrO M CMELLaHHOTO COCTaBOB, TUM NOPOBbLINA,
KOHTaKTOBbYA, NAEHOYHBLIA CryCTKOBbLi, 6a3anbHbIi U CMEWaHHbINA.

Mukpockonuueckoe u3yuenHve O6A0MOYHBIX NOPOA NO3BONRET BLIAENUTHL
B HUX TOYEYHbIE THMbI KOHTAKTOB MEXXAY 3epHaMu, Ha AONI0 KOTOPLIX NPUXO-
auvca 50—-60 %. KoHdopMHble 1 KHKOPNOPaUMOHHBIE TUNLI KOHTAaKTOB BCTpe-
YAIOTCA NKALL B eAUHUYHBIX CliyYaAX. YUcno KOHTaKTOB Ha 0AHO 3epHO Koneb-
netcA ot Hynna Ao 10, cocTasnaAA npeumyulecTBerHo 4—5. Mo crenenwn ynnot-
HeHuA, KaK Bblfo 0TMeYeHo Bbillie, 0BNOMOYHbLIE NOPOAb! OTHOCATCA K Fpynne
YRNOTHEHHLIX WU CUMbHO YMNoTHEHHbIX. kg nx Konebnetca ot 0,75 no 0,95
{cm. Tabn. 7).

Hanbonee cylectBeHHOE BnMAHWE Ha (PM3NKO-MEXaHWYECKNE CBOWUCTBa
noAconesbiX o6NOMOYHLIX nNOPOA OKa3bIBaT UEeMEHTUPYOWMIA MaTepuan
¥ NOCTCEANMEHTALIMOHHbLIE NPOLECChI, 0COBEHHO KanbLMTU3aUUA.

B noaconeBubiXx 06NOMOYHBLIX 06Pa3OBaHUAX UEMEHTOM CRYXWT FNUHUCTOE
¥ KapboHaTHOE BELLECTBO, HaXOAALLEECA B NOPOAAX B Pa3nuuHbIX COOTHOLIE-
HAAX. B nopopax, U3HayanbHO MMeEIOWMX NOBbIWEHHOE COAEPXKaHUE TAUHUCTOrO
Mareprana B LeMeHTe, HabnioaaeTCA NOHWKEHHOEe CoAePXaHWe KapboHaToB u,
Ha060poT, YyeM Bonbwe B UeMeHTe 06nomoyHbLIX NOpoa KapBoHaTHOFO BeulecT-
Ba, TEM MeHbLUe FAKHACTOro. ITO ABNEHUE CBA3aHO CO BTOPMYHbLIMU Npotiecca-
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Puc. 52. 3aucumocte KoddduuMeHTa nnacTuuHOCTM k. OT conepwaHua kapboHaTHOR,
PacTBOPUMON YaCTH B NecHaHUK ax

MY KanbuuTU3auuu, KoTopble CYLIECTBEHHO BMAIOT HA COCTaB, KOMMYECTBO
M TAM UEMEHTa, a TaK)Ke Ha CTPYKTypy NOPOBOro NPOCTPaHCTBA U TeM CaMbiM
NONHOCTLHO ONPeAenAT UX hU3INKO-MeXaHyecKne CBOUCTBA.

Kak BvAHO #3 Tabn. 8, camsiMn TeBepabiMM cpeau oBroMOuHbLIX MOPOA
0Ka3anucCb rpaBenuTbl U KOHIMMOMEPAaTh!, T. €. NOPOAL!, CNOXEHHbIE KPYNHbIMU
sepHaMu. TBeppocTb MX no wrtamny sapsupyet B npeaenax (150—350) x
x 107 H/m?, cocraenan B cpeaxem 230 - 107 H/m?. C ymeHbluerreM pa3mMepa
06noMouHbIX 3epeH HabnlopaeTCA CHKEHUE TBEPAOCTM NOPOA. Tak, Hanpumep,
P, necuyanvkoB B cpeaHem cocraenaet 132 - 107 H/m?, a anesponutos 90 X
x 107 H/m?. Tenepb, CONOCTAaBNAAR TBEPAOCTb MOPOA C KONNMYECTBOM CoAepiKa-
LWeroCa B HAX KapboHaTHOro uemMeHTa, BUAMM, YTO CBA3b MEXAY HUMW MPA-
ManA, T. €. BO3pacTaHue pasmepa 06NOMOYHbLIX 3epeH CONPOBOXAACTCA yBenuye-
HMEM COAEpPXallerocA 8 Nopoaax KonuuyectBa KapboHaTHoro marvepuwana. Co-
AepXXaHue pacTBOPUMOIA YacTu B aneBponutax (cm. Tabn. 7) B cpeAHem cocTaB-
nAaer 24,1 %, B necyanukax 28,1 %, B rpaBenuTax ¥ Konrnomepatax 31,5 %.
PocT P, nopoa ¢ yBenuueHem copepKaLLerocA B HUX KapBoHaTHOro matepua-
na AnA nec4aHWKOoB MANIOCTPUPYETCA Ha puc. 51.

Kap6oHaTHbIli MaTepvan B 3HayuTenbHOM CTENEHW ONpefender TaKxe
U nnactuyeckvie CBOMCTBa 06NOMOYHbLIX NOPOA, X CKNOHHOCTbL K TpelnHoo6-
pasoBanuio. Yem Gonbuie B nopopax Kap6oHaTHOTO WeMeHTUpYioliero mare-
puana, TemM oHW Bonek CKNOHHbI K 06pa3oBaHMio B HUX TpewuH. 3To Xopowo
BMAHO HA rpacmKe 3aBUCUMMOCTM k. OT COABPXKaHUA KapGoHaTHOW pacTsopU-
MOW 4acTu B recyaHuKax noAconesoro Komnnexca Mpukacnnitckoi BnaavHb
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Puc. 53. 3aencumocte Teepacc P or
Kko3buLUMEHTa OTKPLITOR NOPUCTOCTU Kk O
8 NecyaHnKax

2 Jk“n

Puc. 54. 3asucumocte Koadpduunenta NNacCTUMHOCTU ko OT KOIMPULMEHTE OTKPLITOH
NOpuUCTOCTY K B Nec4aHnKax

(puc. 52) . Benuuunobl k. CTaHOBATCA MeHbLUE W NPUBAMKAKTCA K eaMHuue.
370 O6BACHAETCA TEM, Y4TO BTOPUYHbLIN KapBOHATHLIM MaTepuan, OTKNaAbIBAACH
B cBO60AHOM MEX3epHOBOM MOPOBOM MNPOCTPAaHCTBE NOpoa, YKPEennAn y3ansl
CBA3Y OTAENLHLIX 3epeH U TeM CaMblM MOBbILLIAN UX CKNOHHOCTb K TpeLwmHOob6-
paszoBanuio. TpeuinHbl B Noaconesbix oTnoxennAax lMpuikacnuitckon BnaanHbl
HabnoAalTCA NPaKTUYECKU BO BCEX PAa3HOCTAX 0BMOMOYHbLIX NOPOA C HU3KON
NNacTUYHOCTBLIO. '

TeepnocTs ¥ NAACTUYHOCTL OBNOMOUYHBIX NMOPOA HAXOAATCA B KONUYECTBEH-
HOM CBA3U C MOPUCTOCTbLIO, PasMepoM, YucnomM n TunoM nop. O6bvacHAeTeA 3T0
TeM, YTO MMewmecA Mexay OBNMOMOYHbLIMU 3ePHAMU MOpbl, COeAMHAOWME
KaHanb! 1 TOHKWE TPEeLLUHbI, NPU HAr pyXXeHuu CMbIKalTcA. 3To BneveT 3a co-
Goi yBenuuenne k= v cHuxeHue P, nopoa, YTo unnwctpupyerca puc. 53 v 54.
O6nomMouHble 06pa30BaHUA € BLICOKOI MOPUCTOCTLIO XaPaKTEPU3YIOTCA HU3-
KOW TBEpAOCTLI0 M MOBbLILWEHHOW NNAaCTUYHOCTLIO. CHUXEHMe nopucTOCTU con-
POBOX /8@ TCA BO3pacTaHueM P, U cHxeHnem k.

CpaBHMBaA cpeanve 3HaueHuA P, n k. aneBpONMTOB, NECYAHUKOB, rpaBe-
NUTOB U KOHINMoOMepaToB, NpUBeAeHHbIE B Tabn. 8, BUAUM, 4TO POCT TBEPAOCTH,
KaK ¥ Ko3ahduureHTa NNacTUYHOCTU NMPOUCXOANT OT aNeBPONUTOB K rpaBenu-
TaM ¥ KoHrnomeparam. 370 Kak 6bl NPOTUBOPEYMT HALIUM BbICKa3bIBAaHUAM,
NPMBEAEHHLIM Bblile, T. €. MNPW yBenuMueHun P, NOPOA YMeHbLI3eTCA K ..
Mpu cpaBHEHUM NPOYHOCTHLIX W MNNACTUYECKUX CBOWMCTB MOPUCTLIX MOPOA
cneayet yYuTbiBaTb CTPYKTYpY U pasmep NOPOBOro NPOCTPaHCTRaE.

Kak u3BecTHO, B 06noMouHbIX Nopoaax 6e3 uemMeHTa Mex3epHoBbie Nopb!
no csoemMy pasmepy He npesbiwatoT 0,154—0,414 amameTpa cnaralowmx ux
3epeH. ina noaconesbiX 06MoMouHbIX 06pPa3oBaHMit XapaKTepHb! crieaytoume
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AvameTps! nop: anA anesponutos 0,005—0,01 MM, necyanukos 0,04—0,5 mm,
rpaBenuToB W KoHrnomeparos — He 6onee 0,8 mm. Monnan nopuctocTs ob6no-
MOUHLIX MOPOA TaK)e BO3pacTaeT OT aNneBponUToB K rpy6oo6nomouHbIM
noposiaM. Hanuuve B rpy6006n0MouHbIX pasHocTAX Gonee KpynHbix Mo pasme-
Py Mop onpeaenvno ux ¢mManKo-MexaHWYeckne ceoicTaa, T. e. npu 6dnbuiei
P, Ha6mop.aeTcn MX NOBbIWEHHAA NNACTUYHOCTL NO OTHOLLEHUIO K NecYaHuKam
" anesponwraM B uenom B Kaxaoit rpynne nopoa 06113’ 33KOHOMEPHOCTb
CHUXEHUA K 5.°C pocmM fnopoa, COXPaHAETCA.

Dna BbiaBNeHNAa TMNOB NYCTOT M ONPEAENEHUA UX MECTONONOXKEHWA YNbT-
Pa3ByKOBOMY NPO3By4UBaHWio GbLIAM BRepBblie NOABeprHyTbl 06paslibl TePpM-
FeHHbIX NOPOA Noaconesoro kommnexca Mpukacrmitckoit Bnaamuet. - Usyyae-
Mble 06NOMOUHbIE 06pa30BaHUA XapaKTEPU3YIOTCA WINPOKUM AUanasoHoM CKO-
pocteit pacnpoctpavenma Y3B. Tak, Hanpumep, HaumeHbwan cKopocTe Y3B
cpea o6noMoYHbIX nbpop. nabniopaetcA y anesponutoB  (3450-—3700 m/c),
HauGonbuian y rpy6oo6nomouHbix pasHocten (4100—5500 m/c) . Onpenenennn
ckopocTh npoxoxxaeHna ¥ 3B B o6pasuax B Tpex B3aMMHO NepneHAnK ynApHbIX
HanpaBNeHWAX NEKasanu, YTO HEeCAQUCTble, MacCUBHbIE NMOPOAb!, HE cCoAepXa-
LMe TPEW{WH, XapaKTepu3yIOTCA BAU3KUMM 3HaveHWAMU CkopocTei Y3B. Mak-
CMManbHble BENUYMHbLI CKOPOCTE PasnNUyYHbIX TUNOB NNOTHLIX HETpewuHoOBa-
TbIX NOPOJA AOBONLHO CUNLHO OTNUYAIOTCA APYr OT Apyra (1aén. 9) . Haubonee
6nvakue no 3HaueHUAM ckopocty Y3B HabnoaaloTcA NpU MCCNeaoBaHUW No-
PUCTBIX U NNOTHLIX Pa3HOCTEN NOPOA, HE3aBUCMMO OT UX MUHEPANLHOTO U rpa-
HynomeTpuyeckoro cocrasos. Ckopocty pacnpocTtpaHennAa Y3B B aosyx B3aum-
HO NepReHAUKYNApHLIX Hanpasnednax (I u [l) B nnoTHbIX, HU3KONOPUCTLIX
U NOPUCTbIX OBNOMOYHBLIX NOPOAaX, 0TOBPaHHLIX U3 NOACONEBbLIX OTNOXKEHWIA
Ha Pa3HbIX naowaaax Mpukacnuitckon snaavHbl, oavHaxkoss! {puc. 55) . Tou-
KU BennumH ckopocter Y3B Ha rpacduke rpynnMpyloTcA pAaaoM C AvaroHanb-
Hol nuHueir. Conoctasnexne ckopocTu npoxoxaeHua Y3B u nopuctoctu no-
POA-KONNEKTOPOB NOPOBOro TUNa NOKa3kiBaeT, YTO MeXXAY HUMKU HabnloaaeTcA
obpatHaa 3asucumocTb. CkopocTs Y3B ymeHbliaeTca NO Mepe yBennyeHuA
nopucrocTu nopod {cm. puc. 11).

Kak nokasanu uccnepoBaHua, ROACONEBbIE OGAOMOYHbLIE NOPOALI NOPUC-
TocTeio Gonee 10 % xapakTepusyiotea ckopoctbio Y3B ao 2500 m/c, nopuc-
TocThto 5—10 % — 25003500 m/c, a nopuctocTbto MeHee 5 % — sbiwe 3500 m/c.
Bennunnel k, Wk, y Taux nopoa 6nusku eausmue.

Hannune B 06nOMOuYHBIX TIOPOAAX MaKpo- ¥ MUKPOTPEILMH PasNUYHOMN

Tabnuua 9

XapaKTepucTiuKa MaKCMManbHLIX 3HaueHni CKopocTeit Y3B, m/c,
o6nomounbIX IOPOR NOACONEBOro kKoMnnekca Npukacnuitckoi B napuHel

Nopoaa vy r Y I
Konrnomepatsl n rpasenuto: 4100 5500 4700
Necyauuxn 3900 4700 -4200
AnesponuTsl 3500 3700 3450

117



Ur,M/¢

Ur,M/C
4000 4000
3000 3000
2000 2000
1000 1000
I | 1 ] 1 ] 1

1000 2000 Jooo Ug, MfC 000 2000 Joos 4000 gg,mec
Puc. 55. MameHeHue CKopocTelh pacnpocT- Puc. 56. MameneHue ckopocTeit pacnipoct-
paveuva Y3B B obnomouHeIX nopopax- pauennn Y3B & necuaHo-anespuToRLIX NO-
KonneKropax NopoBoro TWNa BOCTOYHOW poaax mocTovHou HacTu Mpukacnuirckon
vyactu MpukacnuiicKkoit BNaguHb anaaviHb

Mopoasl: T — nopucteie, 2 — HW3KOMO-
pMcTbie, 3 — ANOTHbIE

OPUMEHTUPOBKY, PACKPBLITOCTU ¥ NNOTHOCTYU CHUXKAET BpPeMAa npoxoxaeHua Y 3B
B NepneHAMKyYnAPHOM W NapannensHOM HanNacToBaHWIO MOPOA HaNPaBeHUAX.
Bnaropaapa 3toMy BenunHbl ckopocTeld ¥3B meHAOTCA B LUMPOKUX npeaenax
ANA OoAHOTO W Toro e o6pasua. lupokuit AnanaszoH nameHeHMA CKopocTew
Y3B Habniopaerca y 06noMoYHLIX MOPOA B ABYX cayyaax. Bo-nepssix, Korpa
nopoab! 06nagaldT NOPUCTOCTLIO He Bbiwe 4 % U Koraa packpbiTOCTb TPEWMH
He meHee 0,5 MM. Yucno TpewimH, WX NPOTAXKEHHOCTL U PACKPLITOCTL BbIAB:
NAKTCA NPU HaCbILEHUN UCChelyeMbIX fopoa MoMUHOMOpPOM.

Mo paHHLIM 06 U3MeHeHUM CKOPOCTU NpoxoxAeHnAa Y3B B 06nNOMOYHbIX
nopoAax HamMu BbIJENeHb! YeTblpe 30Hbl, KOTOPbIe XapaKTepu3yTCA pa3BUTU-
eM TpeuivH onpeaenexsHon OpPUeHTUPOBKU MM xe ux otcytcrevem (puc. 56).
B nepBoit 30He (HuXe AMaroHanbHOX AWHWUM) MOPOALI UMEHOT HU3KUE Bennuu-
Hbl ckopocTu Y3B B HanpaBneHuu, nepneHAMKYNAPHOM K HaCnoeHuio nopol
{vi <v;1). D70 ceBupeTenscTBYeT O HaNUuMKU TPELWMH, OPUEHTUPOBaHHLIX Na-
pannensHo Hacnoewuio nopoa. Bo 8Topoit 3oHe (Bbile AMaroHansHoOM NuHUK)
NoHWXKeHHble ckopocTM Y3B otmeuaotca B HanpaBneHuW, nNapannensHom Hac-
noenuio nopoa (v, > v;;), 4To cBUAETENLCTBYET O NPUCYTCTBUM B NOPOAaX BEP-
TMKanbHbIX TpewuH. B Tpetweit 3oHe (B npepenax avaroHansHOW NMHUKM) Nopo-
Abl XapaKTepU3YKTCA MOHWKEHHLIMKU BeNnMYMHaMK CKOPOCTeid NPOXOXAeHUA
Y3B kak B nmapannensHom, Tak ¥ NepneHAUKYNAPHOM HanpaBneHWAX Hacnoe-
Huio nopoasl (v; =v|;). 3To npucyule nopoAam ¢ npeobnanaHuem KOCbIX Unm
B3aMMHO MEPECEeKALUNXCA BePTUKANbLHbIX U FOPU30OHTaNbHLIX TpewmH. B ver-
BepTOit 30He (B npeaenax AVMAroHanLHoOW NUHUM) Nopoasl 06nNaRAIT BLICOKMU-
MU, HO 6nUM3KKUMU Mo BEnMuMHe ckopocTAmu Y3B (v, =v”) . AnA 06noMoyHbIX
o6pazoBaHuii uxX BenuuuHa coctaBnAet Gonee 4000 m/c. Buicokue 3HayeHunA
CKOPOCTeit V|, V;; YKa3blBalOT Ha OTCYTCTBUE B NOPOAAx Kak Nop, Tak U Tpe-
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uvH. CyaA no peaynbTaTaMm ynbTPassyKOBOro Npo3syYnBaHWA, OCHOBHOE pas-
BUTUE Cpean NoAconeBbiX o6nomMoyHbix obpaszosannit Mpukacnuiickon snaam-
Hbl MONYYMNU FoPU30HTanbHble (nepsan 30Ha) U Kocble (TpeTbA 30Ha) Tpewm-
Hbl. TpewnHb! BepTUKanbHOR OPUEHTUPOBKKA BCTPEYAOTCA B HUX 04YEHL PEAKO.

BoALWHUHCTBO DCANlOYHbLIX MOPOA XaPaKTePU3YHOTCA CNOXHbIM CTPOEHVEM
NopoBOro NPOCTPaHCTBA, T. €. OAHOBPEMEHHbIM Pa3BUTUEM nNoOP, KaBEPH,
TpewmnH. Kak 6bino oTMeyeHO Bbile, NOARBUNACL BO3MOXHOCTL AnddepeHum-
poBaTb NOPOBOE MNPOCTPAHCTBO OCAafO4HbLIX MOPOA MO TUAy, @ ANA 3NAKOLLNX
TPEWMH — OLEHUTb UX NAOTHOCTL U Npeobnapaioilyd opveHTUPOBKY. PaHee
CYATANoCb, YTO CIOXKHLIM MOPOBbLIM NPOCTPAaHCTBOM 06napaoT Tonbko Kapbo-
HaTHble nopoabl. UsyyeHne Mopdonorun u cTpyKTypbl NOPOBOro NPOCTPAHCT-
Ba rnyboko3saneralowmx o6n0MoyHbLIX NOPOA NOKa3ano, YTo U ANA HUX Xapak-
TepHO OAHOBPEMEHHOE NPUCYTCTBME nop U TpewuH (cm. puc. 11) . YnbTpasey-
KoBO€ NpPo3ByYMBaAHUE NOACONEBLIX 06nomMoyHbIX nopoA Mpukacnuiickoi Bna-
AVHbI COBMECTHO C onpeaeneHUeM NopucToCT¥ NO3BONAKIO Pa3AEnViTb NOPOALI-
KONNeKTopb! Ha TPU TUNa — NOPOBLIE, TPELWMHHBIE U CMELLIAHHbIE.

O6noMouHble NOPOAbI-KOMANEK TOpbl NopoBoro TMna obnagawt obpaTHou
33BUCMMOCTLI0 MEXAY CKOpOCTbio pacnpocTpaHeHnA Y3B n oTkpbiToit nopuc-
TocTeio {(cm. puc. 11). Mocneansrs usmenretcA oT 6 po 16 %, a ckopocTb
Y3B — cooteetcTBeHHo oT 3500 ao 1500 m/c. MopoAabi-KoAneKTopb! NOPOBOro
TMNA, NPOMUTAHHbLIE NIOMUHECUUPYIOLLEN XUAKOCTBIO, B yNnbTpaduoneToBoMm
ceeTe 06NaNAOT UHTEHCUBHbLIM U PABHOMEPH bIM CBEYEHUEM.

B TpeinHOBaTbiX 06NOMOYHBIX MOPOAAX C MOPUCTOCTbIO, HE NPEBbIWaoLLIeH
3 %, ckopocTb npoxoxaenua ¥ 3B uamennaetca o1 900 po 4000 m/c. Mpu atom
ANA HUX XapaKTepHO MONHOE OTCYTCTBME Kakowu-nubo 3aBUCMMOCTU MexAay
NOPUCTOCTbIO U CKOPoCTLIo Y 3B, T. . Npu 0AHOM N TON XKE BEANYUHE OTKPLITON
nopucTocTn ckopocTu Y 3B MaMeHRIOTCR B Mpokux npeaenax. B ynorpaduo-
neToBOM cgeTe B 06pasiiax 3TMX NOPOA, HACLILEHHbIX NIOMUHODOPOM, Habno-
AaeTcA BONLIIOE YACNO TPEWWH, OPUEHTUPOBAHHLIX B OCHOBHOM MO Hacnoe-
HUID, UMEIOWMX PasnnyHble PacKpbITocTb ¥ NpoTAXeHHocTy (puc. 57) . MnoT-
HOCTb TpewuH, noacuynTaHHaA Mo doTorpadmamM o6pPasLOB, HAaCbiLEHHbIX
niomuHodopom, unsmenserca ot 0,6 no 2,0 cm/em?, a PacKpbiToCTb UX Bapbk-
pyeT B WuUpoKux npeaenax (Tabn. 10, cm. puc. 50) .

Tabnuua 10

NapameTpsol TPeuLHORATOCTH NECYEHO-aNEBPUTORBIX NOPOA BOCTOYHOM! HacTH
MNpukacnuiickoi BnaguHb

Nopoga Packpbitocte | MnotHocTs Tpe- | TpewuHHaa no-| TpewyHHanr APOHU-
TPELLUH, MM wMH, cMm/cm pUCTOCTD, % | uaemocts, 107 ° M
Necuanvxm 0,01-0,15 0,60—1,43 0,2—-0,51
— - 9,43-173,01
0,045 1,05 0,40
AnesponuTsbl 0,01-0,20 0,95-2,00 0,27-1,40
- — = — - 13,91-279,50
0,048 1,37 0,70

NMpumevanue. B yucnurene — MUHUMaNbLHAA W MAKCUMBNbLHAA BEMHYNUHDI;
B 3HaMeHaTeN e — CPEAHAA Benu4MHa.
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Puc. 57. MecuyaHnk TpewvHoBaTbii, HacbiWeHHbIn nomudotopom. Kenkunak, cke. -110,
wHTepsan rnybun 4158—4165 m.

a — obwunit Bua, 6 — passeprKa AByX rpaHen




Ona 06oOMOUYHBIX NOPOA CO CMELLAHHBIM TUMOM NOPOBOTO NPOCTPaHCTBA
Hanbonee xapaKTepHb! BenMYMHbl nopuctoctv oT 3 Ao 6 %. B Hnx nabnrwoaaetca
pasBUTUE TPELLMH Pa3NIMYHON NMOTHOCTU M OPUEHTUPOBKU. TaKoe NPoMeXyTou-
HOE NOMOXEHWE KOMNEKTOPOB CO CMELUaHHLIM TMNOM NOPOBOTO NPOCTPAHCTBa
onpeaensAeTCA COOTHOLUEHNEM B HUX Mop u TpewwmH. [1pu nponuTKe KoeKTo-
POB 3TOFO TUNA NHOMMHOMOPOM HabNA3ETCA CBEYEHME KaK CaMoW Nopodbl
(nopucTble y4acTKu) , Tak v TPeLmH.

O6noMOYHbIE NOPOALI-KONNEKTOPb! CMELLIAHHOTO WM TEPWWHHOMO TUNOB
XapaKTepU3ytoTCA NOBbLILLIEHHOW aHW30TpoNuen U AedeKTHOCTbIO. Kk, 06IOMON-
HbIX MOPOA B 33aBUCMMOCTW OT OPUEHTUPOBKU TpewuH konebnetca oT 1,2 Ao
2,0 — AN\ nopoa ¢ BepTuKanbHeiMn TpewmnHammn n ot 0,25 no 0,6 — ¢ ropuson-
TanbHbIMu. Bennunna £ wx He npesbiwaer 0,7.

Cpean o6nomMouHbIX MOpPoA BblaensaeTca rpynna, o6nafarouian BbICOKUMM
BennumHamn ckopoctn Y3B (6onee 4000 m/c) n HU3KOW OTKPbITOW Nopwuc-
tocTteto {cm. puc. 11) . KomnnekcHoe uccrniefoBaHue ynpyro-aedopmalmoh-
HblX CBOWCTB 3TWUX NOPOA M NMHOMUHECUEHTHaA NPONUTKE MO3BONMUIN OTHECTU
UX K rpynne NopoA-3KPaHoB.

Takum 06pa3oM, COMOCTaBEHNE OTKPbLITOW MOPUCTOCTM U CKOPOCTK pac-
npoctpaHenna Y3B nossonaer puddepeHuMpoBath NOpPOBOE MNPOCTPaHCTBO
No TMNaM KOMNEeKTOPOB, @ COOTHOLIEHWEe CKOPOCTeW pacnpocTpaHeHua Y3B
B 3alaHHbIX HanNPaBfeHNAX XapaKTepuayeT OPMEeHTUPOBKY TpelwmH. Ucnonbso-
BaHWe CTaHA3PTHOTO KOMMNMIEKCa NMTOMNoro-neTpodmn3nyecKux uccnefoBaHmui
COBMECTHO C HeCTaHAapTHOW METOAMKON MW3yuyeHUA N3NKO-MexaHUYecKunx
CBOWCTB MOPOA, YNbTPa3ByKOBOW U NMIOMUHECUEHTHOW AedeKToCcKonuen No3eo-
nAeT BbIAENUTL cpean O6NOMOYHbIX 06pPa30BaHUA NOPOALI-KONNEKTOPL! W No-
poabl-3KpaHbl. [opoabl-KONNeKTopbl KNaccudUUMpPyTCA No TUNY NOpPoBOro
NPOCTPaHCTBa Ha NOPOBbLIE, TPEUWIMHHbIE U CMELUAHHbLE.

B rny6okosaneraiowmx OBMOMOYHbLIX NOPOAEX MNOACONEBOTO KOMMeKca
MpuKacnuinckon BNaavHbl WMEIDTCA BCe W3BeCcTHblie (Kpome CTURONMTOB)
TWNbI NYCTOTHOTO NpOCTpaHcTBa. Hanbonblumm pacnpocTpaHeHMeM Mnosb3yroT-
CA KOMMNEKTOPb! CMELaHHOro W TpewwuHHoro Tunos. PasHoobpasune Tunos no-
POBOFO MPOCTPaHCTBA ABNAETCA PE3YNbTaTOM COBMECTHOMO BIIMAHUA CeAMMEH-
TaUMOHHbIX (DAKTOPOB WM MHTEHCUMBHO NPOTEKABLUMX B OONOMOYHbIX NOPOAEX
BTOPWYHbLIX NPOLLECCOB.

Bonblwon wuHTEpeC C TOYKW 3pPeHUA pPasBUTUA MNOPOA-KOJUIEKTOPOB Ha
Bonbwnx rnybuHax B 3anaAHOW M CEBepPO-3anafHOW BHELWHWX NPUBOPTOBbLIX
3oHax [lpukacnuickon BnaauvHbl NPEACTaBAIOT TEPPUTEHHbIE OTNOXEHUA Ae-
BOHa, 3aneralowme Ha rnybuHax ceoiwe 4 kM. Konnektopamu HedTn v rasa
3[eCb CNY>KaT MeKO3epHUCTbIE, KBapueBble NecYaHUKW U aneBponmnTel NaLivmnc-
KOro, CTapoOOCKO/NbCKOTO U BOpPO6LEBCKOTo FOpU3oHTOB. BonbwukcTBo 06-
NTOMOYHbIX MOPOJA Ha M3YYaeMoW TeppUTOPUMM 06MaaatdT YHACNeAOBaHHON MeX-
3epHOBOW MOPUCTOCTBLIO U ABMAIOTCA KOJWIEKTOPaMM MOPOBOMO TUNa. T unuy-
HbIA NPUMEpP TaKUX KONMNEKTOPOB — MNeCYaHUKU CTAPOOCKONBCKOTO MOPU30HTa
MerponaenoBcKkoro Mecropoxkaeuva (rnybuna saneranma 4800 M) oTkpbl-
TOI NopucTocTbio A0 18 % M NpohnuaemMocTeio Ao 140 - 107 1% m?, Mecuannkn
cepble, MENKO3epPHUCTbIEe, KBAPLUEBLIE, aneBpUTUCTbIE, CNaboTrmMHUCTbIE, NOpUC-
Tole, pa3mep nop konebnetca ot 0,04 po 0,12 mm. LlemeHT NnpeacTaBneH rnm-
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HACTBIMM MUHEpanamu: KaonuHUTOM, ruapocntofon u xnoputom [15]. Max-
cumansHan rny6uHa 3aneraiua (5136—5144 M) KonneKTOopoB NOPOBOro Tvna
BekpbiTa Hukonaesckoit ckB. 4. 34ecb NpoAyKTUBHLIA NMNacT NaLMiCKoro
FOPU30HTa MOLLLHOCTLI0 2 M MMeeT OTKPbITYI0 NopuctocTs okono 20 %, a npo-
HuuaemocTs 74 - 10715 M2,

B TeppureHHbIX OTROXeHUAX AeBOHA Ha Tepputopwn Bonrorpasckon ob-
nacTy, NOMUMO KORNEKTOPoB nopoBoro tufla, U3BeCTHb! TaKXe KoNnexKTopobt
TpewmnHHoro tvna. OHU BcTpevaoTcA B npeaenax KopobkoBcko-JIiMHesckon
Mynbabi. MNpUypoUeHbl TPEWUHHBIE KONNEKTOPL! K OKBapUOBAaHHLIM NeCyaHu-
KamM U aneBponuntam Mouceesckoit u Edumockoit nnowagei. Mopuctocts
necuanukoB coctasnAaet 2,46—7,87 %, a npoHuyaemocts 0,1 - 107 'S m2 . Hanm-
Yhe TPELWMHHON eMKOCTU TaKiXe NOATBEPHAAETCA PE3KUM NajeHueM AasneHuA
npu onpoboBaHWN CKBaXWH,

M3BecTHO, 4TO Ha EMKOCTHble U hUneTpaLMoHHbIE CBOMCTBa 0DNOMOYUHbIX
NopoA Mo Mepe yBenu4yeHWAa rnyBuHol UX 3aneraHwA bonblioe BNMAHWE 0Ka3bl-
BalOT NOCTCEANMEHTaUYOHHbIe Npouecchki. BCcTpeuatoTea peruoHs!, rae 3m npo-
ecch NPOABUANCHE OuYeHb cnabo. K Takum pernoHam oTHooutcea AszepbanipkaH
(npoaykTMBHaA Tonuia) . Ha AnlepoHCKOM NonyocTPoBe, Hanpumep, B Hed-
TEHOCHbLIX TEPPUTEHHLIX OTNOXEHUAX NaneoleHoBOro Bo3pacTta Ha riybuHax
4400—4550 M HabnoaaloTCA nuwb cnabble NPU3HaKKW PacCTBOPEHWA U pereHe-
pauuu 3epeH KBapua.

M3ayueHne 3akoHOMepHOCTel pacnpocTpaHerna rnyBokoszaneralowux no-
poa-KonnektTopoB Aasepbaifi)kaHa ¢ BbICOKUMY €MKOCTHbIMUW U dunbTpaum-
OHHbIMKU CBOMCTBaMM MOKasbiBaeT, UTO OHU NPUYPOUEHbl, KaK NpaBUno, K ob-
nactam pasButua ABIA. Mpuuem, HabnopaeTcA ynyutleHne ¢unbTPaLMoHHO-
€MKOCTHLIX NapamMeTpoB NOpPol-KoNneKTopoB Mo Mepe nepexofa K y4yacTkam
¢ noBbiueHHbIMK BenuuvHamy ABIA. D10 ceugeTenscTByeT o ToMm, yto ABNJ
B 3HauuTenbHoM Mepe €nocobcTByeT CoXpaHEeHUH0 B NOPOAAX KOMNEKTOPCKUX
cBoitcte [15].

CoXpaHHOCTb (PMNbTPALMOHHO-EMKOCTHLIX CBOMCTB NOPOA-KONMNEKTOPOB
3aBUCUT TaKKe OT NUTONOIMMYeCcKoro cocraea Nnopoa, NoACTUnaloWUX u nepe-
KpbiBaloWnx KonnekKtop. TaK, Hanpumep, NopPoAbLI-KONNEKTOPbI, 3aKNHOYeHHble
MexXAay BbICOKONMACTUMHbIMU NoPOAamMu BOMbLIOA MOLWHOCTH, COXPaHAKTCA
6e3 3aMeTHbLIX BTOPUUHLIX M3MEHEHUN Ha rnybuHax, npesbiwaowmx 5000 m.

B 70 ke BpeMA B Me3030WCKO-KaMHO30MCKnX OTROXeHuaX Asepbaiakana
M KpaCHoUBETHON HeoreHoBoW Ttohwe 3anagHo TypKmMeHWWM yCTaHOBREHO,
YTO BTOPUYHAA eMKOCTb B 3TUX OTAIOXKEHUAX Ha Bonbin X “'IYGWHBX noABUNacoL
B pe3ynbtaTe 06pa3oBaHVA TPEWMH B aprunnutax, nec4aHo-aneBponuToBbIX,
apy3mBHLIX U KAPBOHATHbIX NOPOAAX, NPUYPOYEHHBIX K TEKTOHMYECKU aK-
TUBHbLIM 30HaM, a TaKXXe B pe3ynbTaTe PaCTBOPEHUA HEYCTONUMBLIX MHHepanos
¥ BbiHOCa NPOAYKTOB peaKuyuy 3a npeaensi Nopodsl.

Oco6biit MHTEpEC € TOYKWU 3PEHUA PazBUTUA KONNEKTOPOB TPEWMHHOro
¥ CMeLaHHOTO TMMOB NpPeACTaBRAT OTnoXeHua Opbi Mpukacnuincko-KyBuHc-
Kol obnacti. TpewmHOBaTbie U3BECTKOBUCTbIE apPrunnnTbl MPOHULLEAEMOCTLIO
(1,4-8,2) - 107'5 M? BCTpevaoTea B KpacHouBeTHo Tonwe (3anaaHas
Typxkmenua) . Ha nnowaasx AnwepoHo-MNpubanxanckoh TeKTOHMYECKO! 30HbI
(Banka XpaHoBa, Banka MNy6kuHa u Ap.) BCTPedeHb! TPeLWMHOBATbLIE aneBpo-
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NMTbl € KansuMTOBbLIM Ba3anbHbIM LEMEHTOM, KOTOPbIe OTHOCATCA K NOPOAam-
KonneKTopam TpelMHHOro Tuna. MpoHUL3aeMoCTs aneBpoNUTOB CBA33HA NLLb
C UX TPELWMUHOBATOCTLIO. TpellHoBaThie 06nOMOYHbIE NOPOALI C YAOBNETBOPU-
TenbHbIMM  PUNLTPAUUOHHO-€MKOCTHBIMU CBOWCTBaMU BCTPEYAIOTCA TaKiXXe
B pAfe APYrux nnotiaaen Asepbaiiaxana.

B npeaenax CesepHoro Kaska3a Ha rny6uHax csbiwe 4000 m Haubonee
CMNbHO M3 Me3030McKux 06pasosaHuit MOABEPrnNUCH NpouUeccam KaTareHesa
necyaHole MOPoOAbI TPUaca. ITO CBA3aHO NPEXAE BCEro € X APEeBHUM Bo3pac-
TOM, NpeAonpeaenmBLUMM HanbBonbllyld NPOAOMKUTENbHOCTL TEK TOHUYECKUX
HanNpAXeHW!, yNNOoTHEHUA U ayTUreHHOro MUHepanoobpazosanuA. BonbwnHeT-
BO NEpPBUYHbIX NOP OKA3anNnUCh 3ane4yaTaHHbIMU KanbUUTOM, KpemHesemom, By-
pbiMU oKucnamu xene3a M Ap. MNepBUYHbIE KONREKTOPCKWE CBOMCTBA Necya-
HUKOB Pe3Ko CHW3UAUCH, B HUX NOABUNACh BTOPUYHAA MUK POTPELLMHOBATOCTb.
PackpbitocTs TpewmuH cocrasnset b—10 mkm,

Ha 3atux e rny6uHax B MenKo- ¥ CpeaHe3epHUCTbIX NecYaHMKax ¢ Kanbyu-
TOBbIM UE€MEHTOM HabnioaainTcA KOppo3nA oB6noMoYHbIX 3epeH U 0bpasoBarne
BTOPUYHbLIX Mop BbienayveanHna. MepBuYHO-NOPOBbLIE KONNEKTOPb! HE COX-
PaHATCA, OHWM 3AReCb CMEHAITCA CMEWaHHbIM (NOpOBO-TPEWMHHLIM)  Unu
TONbKO TPELUHHLIM TUNAMU.

B BoctouHo-Ky6aHcKkoit BrnaguHe CesepHoro KaBKasza OTNOMeHUA Kenno-
BEMCKOro Apyca BepxHei 1opbl Ha raybuHax 6onee 4500 m 06nanatoT BbICOKYU-
MU eMKOCTHbIMYU U (PUNBTPAUMOHHBIMK CBOUCTBaMU. [Mpumepom MoXeT cny-
*uthb JlabuHckan ckB. 5, rae Ha rnybuHe 4889—-4914 m necyaHuk mmeet no-
puctocts 19—20 %, a nponuuaemocts (1560—200) - 107'° m? [16]. Bce 310
CBA33HO C TEM, YTO NecYaHbie NOPOAb!I KENNOBeA nepes NorpyXeHnemM ANUTENb-
HOE BPeMA Haxoannuce B 30He runepreHesa. B peaynorate yero 8 3tux nopoaax
06pa3oBanca XeCTKuil KBapueBblid KapKac (uemeHT), Gnaroaaps Yemy OHW
XOpOUWO BbIAEPXKMUBAIOT HArPy3Ky U HE YNNOTHAIOTCA NPU NOTPYy>KEHUN Ha 6O b-
wue ray6uHel. TeM camMb!M OHU COXPaHAKT CBOM MEPBUYHO-NOPOBLIA TUN
KonnekTopa.

YnnoTHeHVe HWXHemMenoBbIX oTnoxeHuit CepepHoro Kaekasza Ha rny6urax
ceoitwe 4000 M nponcxoanT He TONLKO 33 CHYET MEXAHMUECKON Harpys3Ku, HO
U BCNeAcTBUe ayTUreHHOro mMuHepanco6pa3osanus. Boigenaetca rnasHbiM 06-
pa3soM KpemHe3eMm, KOTOpbl 3anonHAET cBO6oAHbIE NOPbI ¥ U3MEHACT NepBUY-
HYI CTPYKTYpYy NOPOBOro NPOCTPaHCTBa. Takum 06pa3oM, MENKO3epHUCTbIE
necyaHukun, paszeuteie B YepHonecckon BnaauHe CesepHoro Kaekasa u Ha ce-
BepHoM Bopty Tepcko-Kacnuitckoro nporuba, 3aneraowme Ha Gonbumx
rnybuHax, Henb3A paccMaTpuBaTh KaK MOpOAbI-KOMMEKTOpb! NOPOBOro TMna
BCNEACTBME MHTEHCMBHBIX NOCTCEANMEHTAUNOHHbIX U3MEHEHWUIA B HUX.

B TexToHMYecKkU aKTMBHOM 30HE, B paitoHe ocesoi YacTu Tepcko-Kacnuiic-
Koro npormba necyaHo-anesBpUTOBbLIE NOPOAbLI TPeWMHOBATL!, TPeWwuHb! UMEIOT
BonHuctTyw GopMy, packpeiTocTe UX B cpeaHem coctasnAer 10—15 mMkm.

B necuaHbix U aneBpUTOBbIX MOPOAAX HUXKHErO Mena Ha BonbLunx rnybuHax
B npeaenax YepHonecckon BnagnHel u Tepcko-Kacnuitckoro nporuba Cesep-
Horo KaBkaza crneayer 0XuaaTe KONNEKTOPbL! CMELUBHHOrO W TPEWWHHOTO
TUNOB.

C yBennuenvem rny6uHob! 3aneraHna 8 MecyaHbiX U aneBPUTOBLIX CUABHO
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FAMHUCTBIX NOPOAax KanHO30R CeBepHoro KaBKaza MHTEHCUBHO NPOARBRAIOTCA
BTOPUYHbIE MPOUECCH!, KOTOPbIE CHMXKAIOT UX EMKOCTHbIe U UNbLTPALUOHHbIE
csonctea. B 3anaaHo-KybaHckom nporunbe Ha rnybuHax 4000—5000 M o Tkpbi-
Thi ABe 3anexun Hedtn (JleBkuHckan u Cesepckan), npuypoyeHHble K KyMc-
KOW cBUTe BepXHEro 30LeHa.

TeppurenHoie 06pa3oBanHnA, pa3BuTbie B paspese JIEBKUHCKOW 3anexm,
NOABEPrANCh CUNbHbIM BTOPUYHBLIM NpeoOpa3oBaHUAM 33 CYET MEXAHNYECKOTO
yMNoTHeHMA U 06pa3oBaHUA ayTUreHHbIX MWHEpanor, 8 OCHOBHOM KpemHese-
ma. C rnybuHoit MHTEHCMBHOCTL OKBAPUEBAHWUA NOPOA YCUNUBAEeTCA, 4TO Npu-
BOAMT K 06pa30oBaHUIO CNINBHbBIX KBapuMTOBUAHbLIX NOPoA. NopoAs! cTaHOBATCA
xpynkumm. fpy paspRaKe TEKTOHUYECKUX HANPAMXEHUN B HUX MOABMRIOTCA
OTKpbIThlE MUKPOTPELUMHbL. Taknum obpaszom, Ha [leBKUHCKOM MecTopoxae-
Hui, no AaHHbiM WU.M. lopbaHeu, eMkocTulo AnNA YB ABNAIOTCA TpewunHb!.

B [OHenpoBcko-floHeukor BnaguHe KONNEKTOPCKUE CBOWCTBA MNecuyaHbiX
U aneBpuTOBbLIX NOPOA HA Bonelinx rMyBGUHAX 4acTo ONpPeAenAlOTCA BTOPUUHON
MeX3ePHOBOW MOPUCTOCTHIO U TPEWMHOBATOCTLIO, 3 CaMU KONNEKTOPbl OTHO-
CATCA K TpewuHHo-nopoBoMy Tuny. Hanpumep, necyaHnkmu, saneratowme Ha
rnybuHe 5053—-5094 m Ha MaaRuckon nnowagu B ckB. 2, 06nanaloT nopuc-
TocThio 7—-14,56 % 1 npoHuuaemocteio (6,7—280,7) - 10715 m?. No paay nno-
wanen [Henposcko-floHeuKo# BnagnHo! HabniogaeTCA noKanbHoe pa3BuTHe
BTOPUYHOW MOPUCTOCTH, MAIKCUMangHble 3HAYEHUA KOTOPOH TArOTelT, KaK
NpaBUNO, K 30HaMm Pa3pbIBHbIX HapyweHuid. Hapaay Co BTOpUYYHON MeX3epHo-
BOW MOPUCTOCTHIO NECHaHMKY 3AeCb XapaKTepu3yTCA U NOBbIWEHHOR MUKPO-
TPELWMHOBATOCTbIO.

Ha oCHOBaHWM U3YYEHUAR KAMEHHOYTONbHBLIX M HKHENEPMCKUX O TROXEHWH
[Henposcko-[loHeukoi BnaauHs! yCTaHOBNEHO, Y4TO Ha rny6uHax 6onee 2200 m
nepBUYHAA NOPUCTOCTb B MNECYaHO-3NEBPUTOBLIX NOPOAAX COXPAHAETCA OYEHL
peaxo. Bwicokune konnekTtopckue cBoMCTBa NOPOA riyBoKo3anerarowmx npo-
AYKTVBHbLIX FOPM30HTOB O6YyCNIOBNEHb! BTOPUUYHOW MOPUCTOCTBIO U TPEwnHo-
BaTOCTbIO.

Bonbwne rnyGuHbl 3aneraHnA KamMeHHOYrofbHbiX (0COBEHHO HWXHEro
OTAENa) U HUXKHENEPMCKUX OTnoXeHuit B [lHenposcko-floHeuKkol BnagnHe
cnocobCTBOBaNKU 3HaYMTENbHLIM KaTareHeTMYecKUM npeobpazoBaHUAM U on-
peaenuny YeTKyt0 TEHAEGHUMIO YXYALEHUA KayecTBa KONNeKTopoB ¢ rnybuHo .
OAHako HepegKko BbICOKWE eMKOCTHbIE U (hUNbTPALUMOHHbIE CBOUCTBa B Teppu-
reHHbiX naneo3lolckux obpasoBaHuax [HenpoBcko-[oHeukon BRaAUHbLI COX-
PaHAIOTCA Ha rnybtuxax, npessiwaowmx 4500 m. CnepoBaTensHo, KatareHes
W HanoXeHHble NPoueccs! NPUBOAART K 06pa3oBaHMIO B rnybokosanerawowmx
FrOPU3OHTax 30H Pa3yNNOTHEHWA, TPELWMHOBATOCTH, BbileNaunBaHUAR W nNepe-
KpucTannusauun kapboHaTHoro uemeHTta U ap. K Takum 30HaM 06b1MHO Npw-
ypoueHo! 3anexm ¥B Ha 6onbwux rnybunax.

TpewnHHbIe U CMeLIaHHbIE KaMEHHOYTONbHBIE U NEPMCKNE TUNbL KOANEK-
TopoB [lHenpoBcKo-[loHeuKoii BNagmHbl 06pa3oBanich 3a CHET WUPOKOTO pas-
BUTUAR TPELUMHOBATOCTHU, OOYCNOBNEHHON TEKTOrEHE30M ¥ CONAHON TEK TOHU-
ikoit. OcoberHO BnaronpuATHLI ANA Pa3BUTUA TPELWMH yYacTKkK B6nM3n npubop-
TOBbIX Pa3NnOMOB U CONAHOKYMONbHbLIX CTPYKTYP.

HecMmoTpa Ha pasBuTve B pAAe PailoHOB ABNEHUIA PA3yNNOTHEHUA U TPeL-
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HOBaTOCTU, ANA KAMEHHOYTOMbHbBIX K HUXXHENEPMCKUX O0TNOXEHUI [Henposc-
Ko-[oHeuKoi BnaAuHbl XapaKTepHb! NPEMMYLLECTBEHHDO BTOPMYHbIE NECYaHO-
aneBpUTOBbIE KONNEKTOPb! NOPOBOro TUNa, ¢ KOTOPLIMA U CBA3aHbl OCHOBHbIE
3anacel YB.

B 3anaaHon Cubupu rnybokosanerarowme nopofibl-KONNEKTOPb! Pa3BUThI
Ha cesepe peruoHa B BoHranyposckom u lN'ybkuHckom panoHax. MNpeactasne-
Hb! OHUA TEPPUTEHHbIMIK 06Pa30BaHUAMM I0PbI U HMXKHET 0 mena. Cpean HUxX npe-
06napaloT cpefHe- 1 MeNKO3EPHUCTbIE KBapUeBbie MNecYaHUKKU U aneBponuThi.
Mopoabi-koNNeKTOoPbl OTHOCATCA K noposomy tuny |V, a vawe V u VI knac-
COB € OTKpbITOI nopuctocTio 4—5 % U npoHuuaemocTsio meHee 1 - 10715 m2.
HecmOTpA Ha HU3KUE GUNbTPAUNOHHO-EMKOCTHbIE CBOWCTBE 00NOMOYHbIX NO-
pPoA, 3 HAX nonyyawnT MNpPOMbIWNEHHbIE nputokn YB, 310 obctoATeneciBO
06BACHAGTCA HanuMYMeM B NOPOAAX, HAPAAY C nopamMu, TpeltnH. CneayeTt Takxke
OTMETUTH, YTO B IOPCKUX U HUXKHEMENOBLIX OTNOXEHNAX Ha ceBepe TIOMEHCKOM
obnactu ¢ yBenumueHneM rnybuHsbl 3aneraHuA yMeHbLWaETCA NOPUCTOCTb U Npo-
HULLaEMOCTb NOPOA, BO3PacTaloT NNOTHOCTh U TPewMHoBaTocTs [16].

Takum 06pa3som, nNpu NPOrHO3MPOBaHUM TEPPUTEHHBIX NOPOA-KONAEKTO-
poB HedT1 U ra3a Ha Bonbwnx raybuHax peKOMEHAYETCA yuMThiBaTh Npeobna-
AaHue cMelaHHOro TUNa KONNEKTOPa U NOKansHbln XapaKTep ero pasBuTuA.
30Hb! TPELUWMHOBATOCTY, KaK NpaBuno, NpUypoYeHsl K y4aCTKaM, UCMbIThIB alo-
wnM Haubonee MHTEHCUBHbIE TEKTOHUUYECKUE NOABUXKKU, U B NEPBYIO o4Yepels
K pernoHanbHbiM pasnomMam. HemanoBaxHeiM (hakTopoM RBNAETCA U TO, YTO
no pasnomMam npovCxXOAUT ABUKEHUE BbICOKOTEPManbHbLIX KUCNbIX BOA, KOTO-
pbieé aKTMBHO Yy4acTBYIOT B (bopMuUpoBaHUN BTOPUYHOW MOPUCTOCTU 33 CYET
BbillenaunBaHMA KapboHaTHOro ueMeHTa 06noMoYHbIX NOPOA.

XAPAKTEPUCTUKA OBNNIOMOYHbLIX NOPOA-KONNEKTOPOB,
SANETAUNX HA BONLWKUX FMYBUHAX

Mecyanuky U aneBponuThl, KaK y>Ke€ OTMEYanocb, ABNAIOTCA OCHOBHbLIMM
TMNaMn NOPOA-KOANEKTOPOB HedTn U rasa Ha Bonwwnx rnybunax. Takue kon-
NEKTOPb! W3BECTHL! B KaltHo3onckux (Asepbaitpxan, 3anaaHan Typkmenua),
mezo3oickux (ceeep TromeHckoit ob6nactu, CesepHbii Kapkas) u naneo3sowic-
kux (MNpukacrmitickan ¥ [Henposcko-floHeuxkan BMNaanHbl) OTNOXKEHUAX.
KonnekTtopckue napameTtpo! BapbupyloT 8 WKMPOKuX npepenax. BennuuHa or-
KpbITOit NopucTocT X KonebnetcA ot 0,7 Ao 26,8 %, a NPOHMLAEMOCTb — OT
TBICAYHBLIX Aoneit Ao 1415,7 - 1075 m? (1abn. 11).

B Npukacnuiickoit BnaanHe necyaHMKU U aneBpoNuThI B OCHOBHOM npef-
cTaBnAloT coboit nopoasi-konnektopel IV, V n VI knaccoB ¢ noposbim, Tpe-
WHWHHBIM U CMewaHHbLIM TUNOM NopoBoro npocTpaHcTea. MopoBkie konnekTo-
pb! bonee BbICOKWX KNaccos BCTpeuatoTcA pexke. OHU NprypoueHs! K oTnoXe-
HUAM HUXKHEW nepMu BOCTOYHON NpuBOPTOBOI 30HBI U A€BOHa 3anafHol U ce-
Bepo-3anafHon nNpnbopToBbix 30H fpukacnuitckon BnaguHbl.

CpaBHeHne ynpyro-aeopMaumroHHbIX CBOMCTB OBNOMOYHBIX MOPOA € UX
NOPUCTOCTLI0 NO3BOMUAO YCTaHOBUTL, YTO B npeaenax MNpukacnuiickoi snaan-
Hbl Ha nnowlapAx Apancad, Bo3oba, Kenkuak, ro-3anaansiit YnbkeHTobe
U APYTUX WHMPOKO Pa3sBUTbl CROXHbLIE TUTIbI MOPOA-KONNEKTOPOB, TaKue, Kak
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Konnexvopexmne CBOWCTBA NacCYaHnKoB ¥ aNeBpomyos socvouHoih uacTw (puxacnuinciKon BnanuHbl Tabnuua 11
I kap, 10713 m?
; o
Bo3pact I Mopoaa i k?,. % kn' % nepnedANKynaApHoO [ napannensHo
| | ‘ HaCNOEHNI0 HaCcNOEHNIO
lTecyanuku
Py MecyeHnkwn ’ 1,1-17,2 0,7-16,9 0,001-5,410 ' 0,001-1415,7
i : 8,9 715 |
? MecyaHW KU rMUHNUCTO- ! 4,7—-16.1 2,5—-18,7 ! 0,001-2,980 0,001-15,28
‘; anespuTOoBbie ( —8,:_— __6;_ | - -
Cy i Mecyannkn 41-11,0 0,8-25,2 0,079-0,475 0,235--0,338
} , 6,8 8,1 L
| MecyaHuku rnMHncTo- ; 6,6—108 34-145 ! i 0,309-0,773
, ANeBPUTOBLIE \ ———— _— , — . ————e
1 8,6 1.5 !
D3 i MecyaHukm 8,6—9,6 6,2—-26,8 0,129 ; 0,01-92,000
| 93 11,4 l
Anesponursi
Py l AnesponuTel rMUHNUCTO- 25--18,0 2,1-14,6 0,001—-4,160 I 0,001-6,180
necyaHbie S - —_— _—
! 10,1 79 |
{ AnesponuTe! necuano- 4,4-20,9 2,3-15,5 <0,001 | <0,001
rMWHUCTBIE —_— —_— —_— ‘ —_—
13,1 7,6 ! ;
C, ! AnesponuTel rMUHUCTO- 7,0—-13,4 1,4-21.8 | 0,020-0,990 i: 0,046-5,880
necyaHble — T _—— !
10,4 8,6 l
AnesponuTbl necyaHo- 2,7-148 2,3~-14,2 0,025-0,064 ! 0,045-12,190
| FAMHUCTBIE -_— _ _— ! _
l 8,1 73 |
D3 | AneBponuTsl FMUMHKCTO- 24 79 | - : 0,173
necuaHsie i L

n puMevaHue. B yucnurene — MUHUMAaNLHaA 1 MaKCUManNbHaA BENUYUHLI, B 3Hamei~|eTene — CpeAHARA BenuyuHa




Tabnwuuya 12

Konnexvopckue CBOCYBA TPELUHOBATLIX HHENEPMCKUX NECYaH0-aneapuToBbIX NOPOR
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Kenkuak r-110 4158—4165 Mecyanux | 0,030 109 0,33 10,06
' r-111 4170-4174 " 0,035 ‘ 95 0,30 13,91
' r-111 4210-4214 " 0,067 75 0,51 154,00
r r-111 4236—-4242 " 0,075 193 1,40 | 279,50
Bo306a r-4 4031—4036 jAnesporut| 0,030 310 0,90 28,80

TPEWMUHHBIA U CMewaHHbiA. JlaHHbIe O PAaCcKpPLITOCTU TPEWUH, nX NOBepXHOCT-
HOM MAOTHOCTU, TPEWMHHON NOPUCTOCT U MPOHUUAEMOCTH Ha nnowaan KeH-
KUAK NpuseAeHsb! B Tabn. 12.

Pacnpoctpanenve ckopocTert Y3B B necyaHo-aneBpuToBbIX 00pPa3oBaHUAX,
a TaKXe HacbilWeHue X MoMUHOGOPOM NO3BONAET FOBOPUTL O TOM, YTO B 06-
NOMOYHBIX MOPOAAX Haubonee pa3BuThI NPAMONMHENHbIE U cnaboBonHUCTbe
TPewWmrHsl, NapannenbHbie HACNOEHUO MOPOA CO CpefHeR pPacKpbITOCTLIO AO
50 mm (cm. Tabn. 10). BepTukanetible » cy6BepTUKanbHble TpeluHbl BCTPE:
4aloTCA peaKo. B nnactoBeIX ycnoBuAX NOoAoGHbIe TpewmHbl 0BbIYHO 3anonHe:
Hbi YB. Tak, Hanpumep, u3 ckBaxuHbl -110 KenkuAak ¢ rny6uHsr 4158-
4165 M noaHAT NecuyaHWK C TpewnHamu, NapannelibHLIMKM HacAOeHWUO, 3anon-
HEHHbIMW TEMHO-KOpU4iHeBOW HedThIo (CM. puc. 49) .

MoaconeBbie Necyahuky u aneBponuTel [Npukacnuickor BMaaUHbLI, NO
K.W. BarpuHueson, cooTBeTCTByIOT Nopoaam-konnektopam IV—VI knaccos.

W3BecTHO, YTO MO Mmepe NOrpyXeHUA NOPOA UX KOANEKTOPCKUe CBOWCTBa
noxwxkaioTca. B 3toi obuent 3akoHoMeEpPHOCTU CyllleCTBYET Hemano UCKNoYe-
HWiA, KOrAaa Ha rnybunax cesiwe 50006000 m (QAHenpoBcko-foHelukan sna-
AuHa, AszepbaiifiyxaH u Ap.) BCTPEYalOTCA MOPOAb! € BhICOKUMN hnbTPaunoH-
HO-eMKOCTHbIMU CBOMCTBaMU.,

KonnexkTopckue CBOWCTBA HAACONEBLIX ME3030WCKUX 0B6NOMOUHBIX MOPOA
Mpukacnuitckoin BNaauHbl yxe K roytmnam 4500—-5000 m nmeloT OTKPLITYHO
nopuctocts, He npessiaowmyto 3 %. MpouuuaeMocTs Npu 3TOM coCTaBnAeT
0,1 - 107'® m?. B noaconesbIX oTROXEHUAX, BCKpPbIToIX Bunkxansckoit cKs.
Cl-2, nopucrocte 06n0OMOYHBIX NOPOA AdKe Ha riy6uHe 5500 m Bbiwe, Yem
B HapconeBoW 4acTu paspesa, B 2—2,5 pasa, a npoHuuaeMocTb — Ha 1—2 no-
pAaKa.

JTa aHomanua o6ycnosAeHa PAAOM NPUYMH, OCHOBHOW CpeauM KOTOpbIX
ABJIACTCA Hanuuve MOWHOW TONWM KaMeHHOU conu, cnocobeTayioel OTBOAY
Tenna u3 NOACONEBLIX OTNOXEHWUIA, a TarkxKe BnaroNpuATCTBYIOULe BO3HUKHO-
seHnio ABMA. Nocnearee, Kak u3BecTHo, CNOCOBCTBYET COXPaHEHUIO BBICOKNX
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KONNEKTOPCKKUX CBOMCTB. 10 obuwiee BAUAHME NPOABAAETCA B TOM, 4TO Tofwa
0Caflo¥HbIX Mopod MouwHocTeio 800—1000 m, 3aneralowan NoA Conblo, Xapax-
Tepu3yeTCA NOBLILUEHHBLIMU 3HAYEHUAMMU (PUNLTPALUOHHO-EMKOCTHbBIX CBOWCTB.
B atoi 1000-meTpoBO# TOMLLE NONHAR NOPUCTOCTL NECYAHUKOB 1 ANEBPONNTOB
konebnetca ot 8 Ao 13 %, a NPOHMUAEMOCTL BapbUpYeT OT AONEA A0 NEPBLIX
aecatxos 1 - 107!'% m2. Ognako umerotca u uckntoveHua. Hanpumep, Ha nno-
waan Kenkunak (rny6uHa 4000 m 1 6onee) npoHULaeMOCTb NOPOA AOCTUraeT
1415,7 - 10'5 M2, Ha 800—1000 M HwKe NOAOLWIBBLI COMM KONNEKTOPCKUe
CBONCTBa NOPOA 3aMeTHO YXy AW aloTCH.

ConeHocHble KyHTypckue 06pa3oBaHUMA OKa3biBalOT CyLIECTBEHHOE BNUA-
HME Ha KORNEKTOPCKWE CBOWCTBA NOACOMEBbLIX TEPPUIEHHbIX NOPOA. YBenuue-
Hue MOLUHOCTU CONEHOCHOW TONWM COMPOBOXAAETCA CHWKEHUEM NAOTHOCTU
U NOBbLILIEHUEM NOPUCTOCTU NOPOR, 3aneralowmx Nop convlo. Tak, B pailoHaXx,
rae mMowHocTs cony MeHee 1000 m, o6nomouHbie NnopoAbl Hanbonee ynnoTHe-
Hb! U obnaparwT Honee HUIKUMU GUNBTPALUMOHHO-EMKOCTHbIMW CBOWMCTBaMMU,
4eM B pPalioHax ¢ CONEHOCHsIMU 06pazoBaHUAMU MOLLIHOCTLI0 Bonee 1000 m
(tabn. 13).

B noaconesoM paspe3se Ha rny6uHax ot Hyna Ao 800 m (oT noaowBb! KyH-
rypcknx obpaszoBaHWi) RyuiMMU KORMNEKTOPCKUMU CBOMCTBAMU XapaKTepu-
3YIOTCR NecYaHo-anesBpUTOBbLIe NOPOALI, 3aneraowie nos MouwiHolu (ceslime
1000 M) coneHocHo# Tonweli. Mpu 3ToM BennYMHa OTKPLITON NOPUCTOCTH UX
coctasnaet 6—-9 %, a npoHuuaemocte (10—1415,7) - 107 '° m2. Huke nopows-
Bbl conn Ha 800 M un Bonee PUNLTPAUMOHHO-eMKOCTHLIE CBOWCTBA NECYaHO-
anespuTOBbLIX NOPOA 3HAYNTENLHO CHUXKAIOTCA U CTAHOBATCA NPUMEPHO TaKUMU
e, KaK U B Hapconesbix pa3pe3ax B CXOAHbIX NOPOAAX Ha PaBHbIX FNyBuHax.

Cnenyer oTMeTUTh, YTO B Npeaenax NMoKanbHbIX CTPYKTYP Takxe HabnioAa-
eTCA BAWAHWE CONEHOCHOM TONWKW Ha OUNLTPAUMOHHO-EMKOCTHbLIE CBOMCTBA
noactunawowmx nopod. Hanpumep, Ha nnowaan KeHkuak B ckBaxkuHax -94,

Ta6nuya 13

UsmeHeHVe KONNEKTOPCKUX CBONCTB 06 NOMOYHBIX NOPOR B 33BUCUMOCTH OF
MOLWHOCTW CONEHOCHON Tonum

Nutepsan MowHocTs Tonum conu > 1000 M MowmHocTs Toniuu conn <1000 m
3aneraHMA [Ty T Ty T T T -

ot nogowssi | kN, % kS, % Knp. kp. % kS, % Knp.

conu, m 10715 2 10715 2
0-200 9,2 9,0 22,0 8,2 7.2 1,50

200-400 10,6 8.9 1415,7 7.4 6,6 034
400--600 9,1 7,8 15,0 5,5 31 0,001
600-800 7.2 6.0 10,0 3.1 2,0 -
800-1000 5.0 44 0,32 5,6 21 -

1000—-1200 41 30 - 3.2 1.1 -

Npnmevanne. MNoOpUCTOCTL NONHAR WM OTKPLITAR — CPEAHUE IHAYEHUA,

NPOHUUAEMOCTD — MAKCUMAaNbHbIE 3H3YEHWA.
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M-110 v apyrux npu MOWHOCTU coneHocHoi Tonuw 2000—-3000 M oTkpetTan
NOPUCTOCTL 0OBMOMOUHBLIX NOPOA Ha rny6uHe ceoitwe 4000 m B cpeaHem CoCTaB-
nret 9,3 %, a nponnuaeMocts — ao 49 - 107'° m?. U 1am xe B ckBaxuHax
r-107, F-111 u apyrux, rae MOWHOCTL CONeHOCHOM Tonuwm Ao 1000 M, cpepHAn
BeNMuMHa OTKPbITON MOPMCTOCTU NOPOA He npesbluwiaer 5,5 %, a makecuMansHan
BennsMHa npoxuuaemoctv 0,4 - 10715 M2,

B uenom creneHb YRROTHEHUA MOACONEBbIX MECYaHbLIX U aNeBPUTOBLIX
06pa3oBaHNl 3HAUMTENLHO HUXKE PacyeTHON, @ MOPMUCTOCTL Bbitle, YEM B HaACO-
nesbIX Ha paBHbix FyBuHax (cm. puc. 45). Hanpumep, nonHaR nopucrocTe
HAACONEBLIX TPMaCOBbLIX necuaHnkos u3 Apancopckoit cke. ClM-1 ¢ rny6uHb:
4150—-4200 m coctasnaet 4—10 %, Toraa Kaxk CxXoAHbie MeCYaHUKKU NOACONE-
BbiX, Naneo30MCKUX OTROXeHU Ha rnybuHe 5100 m B ckB. 4 KOro-3anaaHsbiin
YneKeHTIO6E UMeloT OTKPLITYH0 nopuctocte 16,0-18,4 %.

W3sectHa 06uian 3aKOHOMEPHOCTbL, 33K IOYAIOULARCA B TOM, YTO fpU florpy-
YKEeHUM NOPOA NOBBILUAETCA UX NAOTHOCTb, MOHMKAIOTCA NOPUCTOCTL U NPOHU-
uaeMocte. Bmecte ¢ teM Ha rnybunax 4000—6000 M cyuiecTBYIOT NOpPOAb!
C BbICOKOW MOPMCTOCTLIO U npoHuuaemocTtolo. MpumepoM cnyat necuaHo-
anespuToBbie NOPOAb!I NPOARYKTUBHOMK ToNm AsepbaiiaikaHa u KpacHouseTHON
tonwy 3anagHo TypKMeHuun. B nNOpOAax-KONNEKTOPax NPOAYKTUBHOM
tonwn AsepbaingrkaHa, 3aneralowmx Ha raybuHax ceoiwe 4000 M, oTkpsiTaa

nopucTocTe Aocturaet 22,56 %, a nponuuaeMocts — 358 - 10715 m? (1abn. 14).
B paitoHax Bynna-mope, [lyBsaHHblii-Mope, CaHrauans)-Mope UM apyrux Ha ray-
6uHax cabiwe 5000 M NecyaHNKU w aneBpONUTbI CPeAHero NAMOUEHA UMEHT
OTKPbITYI0 nopuctocTe 18—22 %. BbicoKMe KONNEKTOPCKWe napamerpst o7-
MEUYalTCA TakKXXe B NECYaHO-aNEeBPUTOBLIX MOPOA3X KPECHOUBETHOW TORWM
3anagHon Typkmenun. Ha nnowaanx Banka XpaHosa, Barka Mam v 3anaa-
HbIN IPAEKNAU NOPUCTOCTL NecYaHUKos uamenaetca or 13,5 ao 22,9 %, a npo-
HULaeMocTb — 0T 14,2 - 1071 p0.239 - 10715 m?.

B npepenax Ceseproro Kaskasa wambonee rny60oKonorpy»eHHoW 30HOM,
rae TeppureHHsle NOPOAbI-KOMNEKTOPbL! TPMACOBOr0 BO3PAacTa BCKPLITLI Ha rny-
6vHax cebiwe 4000 m, ABnAeTcA BoctouyHo-MaHbiueckuit nporunb.

MpeactasneHs! OHW, KaK NPaBMNO, MEMKO- U CPeAHE3EPHUCTbIMU NECYAHU-
KamMyt KBApUeBOro COCTaBa C KAONUHWT-FMAPOCAIOAUCTLIM yeMeHTOM. OTKpbI-
TaA NOPUCTOCTL cpem-nesepuucmx necyaHukos Aocturaert 20,6 %, a nponnuae-
mocTb 335 - 107'° m%. B Menko3epHUCTbIX NecuaHU Kax oTKpbITan nopAcTocTe
obbiuHo He npesbiwaeT 18—19 %, a npoHuusemocts (15—20) « 10715 Mm?:
Haunyywumyn KonnekTopcKMMy CBOWCTBaMUM B pa3pese tpuaca obnapaior
CpeaHe3epHUCTbIE NECHAHUKUN € KaONUHUT-TMAPOCMIIOANCTBIM LUEeMEHTOM, KONW-
4ecTBO KOTOpOro Yacto aocturaet 25—30 %. 31u nopoawt oTHOCATCA K |1 1
IV knaccy konnexktopos. Ha Bonbwmx rnybuHax Konnektopckue cBovicTBsa
NECYAHUKOB 33METHO CHWKATCA U N0 PUALTPAUMOHHO-EMKOCTHBIM CBOWCT-
BaM OHM OTHOCATCR K Konnexktopam V u VI knaccos.

B BoctouHo-Kybanckoin BnaguHe Ha rnyBunax 6onee 4000 m K necyaHsim
NoOpoAaM-KONNEKTOPaM IOPCKOro Bo3pacta NpuypoueHbl 3aneXxu rasa M raso-
KoHpeHcata. Hanbonee nepCNeKTMBHBIMA C TOYKM 3PEHUA KOMNNEKTOPCKMX
CBOWCTB ABNAIOTCA FAyBOKOMOrpyXeHHble TeppUreHHbie OTNOXEHWA Kenno-

129



o€l

Konnextopckue ceoncrea B rnybokux ckeaxunax Coserckoro Colosa

Tabnupa 14

Nnowaas Homep ( Bospact | Uutepsan ot6op Mopona T kn, % kS, % ( K npr 10715 wm
CKBaWUHbI i KepHa, M } E
3anadnbii Kazaxcran
KapaTtio6e r-aa P 4367—4370 |Anesponut 11,7 I 9,2 , 0,748
ApaHcait 2 P, | 4283-—4290 |MNecuano-anesBpuTo- - ) 13,8 1,580
8an Nopoaa 3 (

" 2 Py 4465—4472 |Necwannk - i 8,0 ‘ 0,258
Komacan 1 Ci 44754480 " 9,0 i 7,52 ! 0,060
Kenkuak r-107 P, 4126—4130 ” 48 I 36 t 0,001

" r-107 P { 41704178 o 7.1 ! 5,7 l 0,041

” r-104 Py i 4165—4171 " 171 ‘ 16,5 i 1415,70
Bo306a r-4 Py 42524257 “ - . 46 ! 0,351

' r-5 P, 4171-4174 | Kournomepar - ! 5,6 ' 0,950
I0ro-3ananHsiit YnexenTio6e 4 Ci 5240-5245 | Mecuanuk - I 19,0 ; -
Buuokan cr-2 . C1 54995504 ” - ' 9,06 | 0,777

" cr2 | ¢ 59015906 " - | 34 | 0,330

Capartoecxan u Bonzoz2padcxan ob6nactu
3anaagHo-PoBeHCKaR 7 ‘ D3 ‘ 4570—-4578 | Necuanux 13,7 7,9 —

” 13 i D,y 4816—-4819 | Anesponur 9,1 1,4 -
KpacHokyTckan 9 ' Da 4794—4794 | Necuannk 12,6 foo1,7 92,0

" 9 1 Dy 4794—-4795 " 10,8 ! 9,4 14,0
Nebenescxan 1 { D3 4174-4180 " 19,6 16,8 3,4

" 2 i D 4297—4305 | AnesponuT 9.4 7,6 11,5
Mo xpoycoBcKan 1 I » P 4325-4328 " 8,0 1.3 0,01
Hukonaesckan 4 ] D3 5136—5144 | Necuanmux i - 20,0 74,0

Azepbaltioxan
Baxap 32 N, 4097—4100 | Necuanux - , 20,9 ' 142,0
" 48 Nj 44154417 | AnesponuT - | 224 | 358,0
1 l |




€L

Bynna-mope ! 21 , N, 52115219 | " 18,1 | 25,0
JAyBaHHbi-Mope 533 | Na 5228-5231 ! " 18,4 94,0
Caruaranbi-mope 34 N, 4654—4656 | Necuanuk 22,5 165,0
Banka AHapeesa 1 ' N, 6036—6037 | Anesponut 45 | 5,0
To xe | 4 N, 6218—6220 " 9,5 | 10,0
Capxanb6etinun i 4 " N, 5060—5065 | Mecyano-aneBpuUTo- 19,7 | 32,1
! ean Nopoaa
& a | N 5004—5100 | To xe 22,1 54,0
| |
Ranadran Typkmerun
Banxa Xaanoea 34 Ny 4371—4376 | Anesponur 22,9 239,0
Banxa flam 5 N, 4975—4080 " 13,5 14,2
3anaaxmin Jpaexknn 1 Ny 4189—-4194 " 21,4 26,4
To xe 3 Ny 5565—5570 | " 18,1 1071
|
Ceeepnbiii Kaskas
Coserckan 6 Ky 4265—4272] Necuyannk 11,7 1,2
CrennoBckan 4 K, 4194—-4200 " 13.3 8,0
Bepe3sknHecKen 1 K, 42014210 " 13,2 4,0
BypyHHan 1 Ky 5106—5108 ' 6,0 0.1
10xxHO-CoKonoscKan | 1 J3 4063—-4067| Necuanux rpase- 15,1 365,0
ANTOBLIA
Cesepo-Kaszanckan l 2 J3 4043-4046; To xe 14,0 112,0
106unennan i 2 J3 4445—4455, Necvwanuk 10,0 47,0
MeaBegosckan | 2 J3 5604—5607 " 11,7 277,0
Nabunckan 5 : J3 4904—4914 ” 19,0 92,0
Benuuaesckan 35 T3 3570-3575; Tydonecuanux 20,5 355,0
Y poxaitHeHC Kan 11 T 3672—-3677! " 15,0 21,0
MeskuHcKan 80 P2 4297—4300| Anesponur 10,5 2,5
i
Yxpaurna [Arenpoacko-Loneyran anadura)

Tumodeesckan 45 C, 40734131 ! Mecyannk L 12,9-25,7 173,0-1957,0
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Mpononxenne rabn. 14

Mnowaan r Homep BospachMmepean oT60pa Mopoaa k:.‘,, % k?‘, % knp' 107! 5 m?
' CKEaXUHbI : KEepHa, M |
; ! { \
| | { | |
laan4ckan | 2 , €y | 4992-5094 | ~ - | 106-145 |  41,3-280,7
ApTioxoBcKan } 8 L Cy ' 4274-4282 o - . 10,7-16,1 . 22,8-377,3
XapbKoBUeBC Kan , 3 ! C, £ 4499-4515 : * - f 9,1-14,7 [ 14,3—121,2
" § 5 | ¢ | 4807-5031 & I | 88-11.3 | 73-255
Hukonaesckan , 23 . Cy 1 4404-4493 " - | 89-105 2,6—24,5
i N 1 l i i
Yxpauna (Kapnarsi)
Nyrn 1 Ky 6226—6230 l Necuanuk - l 5,86 ' 6,86
WesuenkoBo | 1 '\ Kk, | 730-7300 | - 1,0 ; 0,1
" | 1 Ky, | 619a-6198 | b - , 058 | 0,01
& ; 1 K | 5141-5144 - ! - ‘1,35 , 0,01
| ; ! l !
| 3 | i i i
3anadnan Cubups
HaabimMckanr l 7 ! J 142 3390—-4380 Necuanuk - ! 4,0=13,0 0,001-1,0
Yepemwanckan E 1 K,y i 3014-3026 | " - ) 10,3 0,6
Meneexbr ! 30 Ky ' 3220-3235 B - | 154 0,85 -
Yperroickan } 83 K, | 3254-3161 b - I101 0.1




BEACKOro ApPYyCa BepxXHen Opbl. ITM 06pa3oBaHMA LWIMPOKO PacnpoCcTpaHeHbl
B BocvouHo-KybaHckoli BRaavHe, rae OHW NpPeACTaBNEHbl MENKo- CpeaHe-
W KPYNHO3ePHUCTHIMK KBapUeBbIMKU fecYaHMKamMu, NpPenMyLiecTBeHHO € Kao-
NUHUTOBLIM U pexxe KapBoHaTHbIM uemeHtTom [35] .

KonnekTopckue CcBOWCTBA NECYaHbIX MOPOA WM3MEHAKTCA B AOBONLHO
WUPOKWX npeaenax: nopuctocTs coctaenaer 10—19 %, a npoHuuaemMocTb
(47—365) - 107 'S m>. OTu noponas! oTHocATCA K KonnekTopam I u IV knac-
coB. Menko- U cpepHe3epHUCTbIE FECHYAIHUKN C copepXaHueM kapBoHatHoro
uemeHta A0 15—30 % xapaxkTepu3yTCA BECbMa HU3KMMMU 3HAYeHUAMMU OTKPbI-
T0it nopuctoctu (2—4 %) u npoHuuaemoctu (menee 0,6 - 107'° M?). Onu
OTHOCATCA B OCHOBHOM K VI Knaccy KonnekTopos.

B oTnoxenuax HuxHero mena YepHonecckoii Bnaauts! M Tepcko-Kacnuiic-
Koro nporuba WMPOKO PpasBUTbi MENKO3EPHUCTbIE KBapUEBbie MECYAHNUKM
Cc rauMHUCTeIM  (rugpocnioamcteiM)  uemeHTom. Hannyuuwimmu eMKOCTHLIMU
u (bUNbTPaLUMOHHBIMY CBOWCTBaMMU 06NafatoT NOpoAbl anT-anbbCcKOro Bo3pacTa,
3anerawowme Ha raybuHax ao 4000 M. OTkpbiTaR NnopucTocTb UX KonebnetcA
ot 10 ao 25 %, a npoxuuaemocts — ot 1 - 10715 po 70 - 107'° M%. Nopoasi-
KONNeKTopbl 0THOCATCA K |V—V knaccam.

Ha rny6unax 6onee 4000 M KonneKTOpcKWe CBOMCTBA NECYAHNKOB CUNLHO
yxyawaoTca. Mopuctocts Mx 06biHO He npesbliwaer 12—14 %, a npoHuuae-
mocts (1—-8,0) - 107!% m2. Mo knaccudpukaumm A.A. XaHuHa OHU OTHOCATCA
K KonnekTopam V Knacca.

B AHenpoBcko-floreukoit BnagMHe 0CHOBHOM NpyWpPoCT 3anacoB HethTy u ra-
33 CBA3AH C HVMKHEKAaMEHHOYrONbHbIMU MECYaHo-aneBponuToBbIMKU o6pasosa-
HUAMU, HO, KPOMeE TOFO, MECTOPOXXAEHUA Y B OTKPbITH! TaKXXe B CpeAHe-Bepx-
HEeKaMEHHOYTONbHbLIX U HUXXHEeNepMCKuX oTnoxeHnax. B HuxHekameHHoyronb-
HbIX OTNOXEHWAX NPOAYKTUMBHLIE FOPU3OHTHI BbIAGNEHbLI B TYPHEMCKOM, BU-
3eiiCKOM M CeprnyxoBCKOM ApPyCax, rnyBuHa 3aneraHnA KoTopbiX M3MeHAETCA
o1 4000 po 6000 m [16].

OB6NOMOUHBIE NOPOABI-KONNEKTOPL! TYPHEHCKOro APYCa UMEIoT WHPOKOoe
pacnpocTtpaHenue. Pa3Butbl OHN B 0CHOBHOM B nNpuBopToBbIX 30HaX [lHenpoBc-
ko-floHeukon BRaauHbi. MpeacTaeneHb! 061OMOUHBIE NOPOAbI aNEBPONNTAMMU,
necyaHnkamu u rpasenutamu. Konnektopsi cesepHoi npuBopToBOH 30HLI CNO-
XKEeHbl MENiKO- U CPeAHe3epPHUCTbIMA fNecHaHMKamu, B OCHOBHOM KBapueeoro
COCTaBa, C WWPOKWUM ANANA30HOM M3MEHEHMA 3HAUYEHUIt NOPUCTOCTU U NPOHHU-
uaemoctu. Ha TumodeeBckoir nnaowagm, Hanpumep, Ha FAyBuHax cebiwe
4000 M nopucTocTb netyaHMKoB cocTasnAet 26,2 %, a NpoHMUIeMoCTb — OKO-
no 2000 - 107'* m?, B HanpaBneHWu K UeHTPY BRaavHbl KoNNeKTOpCKue
CBOWCTBA MeCYaHMKOB Y XYAWATCA, HO, HECMOTPA Ha 3TO, B UEHTPanbHoW 30He
rpabeHa UMEIOTCA NOKanbHble YHacTKH, FAE KONNeKTOPCKWe CBOMCTBA TypHelic-
KUX MEeCYaHWKOB, 3aneralomx Ha raybuHax csbuue 4600 m, coxpaHaloTca
Bbicokumn [2]. Mopuctoctb saeck aocturaet 24,5 %, npoHuuaemocts 570 X
x 107'% m? (Benbckan naowank). Mo CBOUM UNLTPALMOHHO-EMKOCTHBIM
CBOWCTBAM MeCHaHUKKU ceBepHOW NpubopToBoN 30HbI [iHeNnpoBCcKo-floHeuKoit
BMasuHbLl 0THoCATCA K Konnektopam HHI—IV knaccos, a B npeaenax uenTpans-
HoW YacTu rpabeHa — k IV—-VI knaccar

B 10XHO# npubBopTOBOW 30HEe BMafiMHbLI NecYaHbie KONNEKTopbl MMEIoT
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NPeUMYLLECTBERHO MONUMUMKTOBbIA cocTas. lNMopuctocts Ux coctaBnAet 8—
29 %, nponuuaemocts (1—1000) - 10”15 M2 u Gonee. B uenom nopogab!-kon-
NEeKTOopPb! 0RO NPUBOPTOBO 30HbI 0THOCATCA K 11—V Kknaccam.

Cpeav BepxHeBU3eHCKUX OTNOXeHUW Hambonee LLMPOKO PacnpOCTPAHEHb!
konnexkTopbt 1l u IV knaccoB. OHu 3aHumaoT o6wiupHble obnactv cesepo-
3aNafHbLIX U LeHTPaNbHbIX PalfiOHOB BMNaAWHbI, @ TAKXKE NPOCNEXUBAIOTCA B 0r0-
BOCTOYHOW npubopToBoit 3oHe. MNpeacTaBneHbl ORU MENKO- U CPeAHE3ePHUCT bi-
MU feciaHMKamMuM KBapuUeBOro COCTaBa C KapOOHATHO-KBapueBo-FMUHUCTbIM
uemMeHToM. MopuUCTOCTb M NPOHULAEMOCTb MX 3aKOHOMEPHO W3MEHAETCA OT
6OpPTOB K UeHTpy BnaauHbi. MecyaHnku Ha ray6uHax 5000 m u Bonee HepeaKo
o6naaaot Bbicokon (156—18 %) BTopuuno# nopucTocTblo. Konnektopsbr 1V
KNnacca 3aHMMalOT B OCHOBHOM y3Kue Nonock! NPpUBoOpTOBbIX 30H, 0COBEHHO
B 10F0-BOCTOYHOM YacTu,

K konnektopam 1 u 1V knaccoB 0THOCATCA nec4aHMKku KBapueBbie u no-
nesoLwnaToBo-KBapueBble, MenKo- U CPeAHE3epPHNCTbIe, C FTMUHUCTBIM (Kaonu-
HUTOBLIM) ¥ KapBOHaTHO-TMHUCTLIM UEMeHTOM fIOPOBOro TMNAa CepnyxXoBC-
KOro Apyca HWXHeKaMeHHOYyronsHoro sospacrta. OHU pasBUTLHl B CeBepHOW
u 10KRoN nonoeuHax [lHenposcko-[loHeuKol BnaavHbl. [MopucToCTb X COCTaB-
nAeT 12~20 %, a npoHuuaemocTh (50—1000) - 107! m?. Konnexktopbi IV
KJiacca Pa3BUTL! B UEHTPaNtHOW M HOFO-BOCTOMHOW YacTAX BnaAuHbl Ha riybu-
Hax cebiwe 4000 M. CrioXXeHbl OHU TaKXe MenKo- U CpeaHe3epHUCTbIMKM nec-
4aHUKaMM1 fONEBOWNAaTOBO-KBapueBoro cocTasa. NMopucrtocts necwanmnkoB 10—
12 %, nporuuaemoctb {10-100) - 107'° m2. Konnextopb! V u VI knaccoB
TaKXe LWUPOKO Pa3BUThi B HOro-BOCTOYHON YacTwm.

MpomsitineHHble ckonnennAa YB B cpeaHeKkamMerHOYFONbHbLIX OTNOXeHUAX
NPUYPOYeHbl K NecYaHMKaM OT MenKo- A0 KPyRHO3EPHUCTbLIX, HEPeAKO ¢ npu-
mecbio rpaeuA. peo6niagaioT cpeaHe-KpynHozepHucTeie pasHocTu. OTKpbITan
MOPUCTOCTL U NPOHULLAEMOCTb MX U3MEHRIOTCR B O4eHb LUMPOK KX Npeaenax: no-
pucTtocTb ~— oT HynA Ao 25-30 %, a npoHuuyaeMocTe — oT eAvHuy ao 800 x
x 107'5 M?. Haubonee BbICOKMe KONNEKTOPCKUE CBOICTBA MECHaHbIX NOPOA
yCTaHOBMEeHb! B 0XHOW NpuBOPTOBOR 30HE U B ceBepo-3anagHon vacty [Hen-
poBcko-floHeukor BnaauHbl. 3aeck paseuThi Konnektopsi H—IV knaccos.
Yxyawerue dunbTpauMoOHHO-eMKOCTHbLIX CBOWCTB NecHaHukos HaGnwopaeTcA
B CTOPOHY fOrpY>XeHHOM YacTu BnafuHbl, Fae BCNeACTBMe BTOPUYHBIX npeobpa-
30BaHui NOPOBbIe KOMNEKTOPbl CMEHAIOTCA NOPOBO-TPEULUHHbIMMY.

Ckonnedna ¥YB B BepXHEKAMEHHOYrOMbHbIX OTAOXEHUAX NPUYPOLYEHb! K
NecYaHUKaM OT MenKo- A0 KPynHO3epHUCTOW CTPYKTypbl. MuHepanbHulii coc-
TaB fl0PpoA B OCHOBHOM KBApUEBbIA ¥ NONEBOLUNATOBO-KBapueBbiit, LUeMeHT
KapBOHATHO-TNMHUCTLIA  KOHTaKTOBO-NOPOBOrO, CrycTkoBoro #u 6asanbHo-
nopoBoro tunoB. flopucrocte ux u3meHaerca ot 1,1 po 28,56 %, npoHuyae-
mocTb pocTuraet 2433 - 107 1° M?. Tun konnekTopa NOPOBLIA M CMeLUaHHbIA
|-Vl knaccos.

B KapTaMblwcKon CBUTE HUXHEN NepMu KONNEKTOpaMu CNYXaT NecyaHuku
u anesponuTl nopuctocTbio 10—16 % 1 nponmuaeMoctbio Ao 300 - 10715 m?.
Tun KonnekTopa nopoBbii. OcHoBHbIE 3anace YB B oTnoxeHuAX HWXKHeit nep-
MU NpUypoYeHbl K TPEWUHHBIM U CMellaHHbiM {MOpPOBO-TpeWMHHLIM) TURaMm
KOMNMNEeKTOPOB, NpeACTaBneHHbIX Kap6oHaTHbIMKM pasHOCTAMU nopoA (m3Bect-
HAKH, AONOMUTDI) .
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Mpusepextbil haKTUYeCKUii MaTepuan CBUAETENbCTBYET O TOM, 4TO B NOA-
conesbIX Naneo3orMcKux oTnoXeHnAax 3anaaHoro KasaxcraHa, B naneo3onckux
oTnoXeHnax YkpavHb! (QHenpoBcko-floHeukan BnaanHa), B Me3030e cesepa
3anapHoit Cubnpu, B mesosoe—kaiiHo3oe CeBeproro Kaskasa, kaiiHo3oe Asep-
Ganpxana, 3anagHoit TYpKMeHUM, a TakXe u B APyruX paiioHax CoBeTcKoro
Coto3a Ha 6Gonbuinx rny6uHax CyLEecTBYIOT 0610MOUHbIE MOPOAbI-KONNEKTOPSI
Hed TV 1 ra3a BbICOKOTO KayecTBa.

HedterasoHocHble nopoab! 4acTo 06NaAAIOT NEPBUUYHON NOPUCTOCTHLIO MEX-
3epHoBOro Tuna. Mopoabt, He cogepxauwime ¥YB, TaKxKe ABNAIOTCA HEPEAKO Kon-
NeKTopamu, Ho yXe B OCHOBHOM OHM BTOPUYHbIE — MOPOBOFO, CMEWAHHOTO
W TpewmHHoro Tunos. lepBu4HOe NOpoBOe MPOCTPAHCTBO B NOPOAAX, He CO-
aepxawmx Y B, Ha rnybunax cebiwe 4000 M COXPAHALTCA B HEMROTUX PalioHaXx,
Hanpumep Takux, Kak NPOAYK TMBHAA Tonwa AsepbaligKaHa.

FnaBa 6
KAPBOHATHbLIE NOPOALI-KONMNEKTOPDI

Cpean ocapouHbix ob6pa3zosaHnii 3eMROI KOpbt Ha AONI0 KapBGoHaTHbIX
nopoa, no AarHbm J1.6. PyxuHa, A.6. PoHoBa n A.A. ApoweBcKoro, npuxo-
antca 14—16 % B reocvHknnHanax u 22—28 % ua nnatdopmax. B oraenbHbixX
palioHax HehTerasoHOCHbIX NPOBMHUMI OHW HepeaKo coctasnaiot 50-80 %
OCaA0MHOT O Yexna.

Cpeav pa3Hoo6pasHbIX NONE3HbIX UCKOMaeMblX, NPUYypPOUYEHHBbIX K Kap6o-
HaTHbIM MOPOAAM, OCHOBHOE MECTO 3aHMMalT HeTb u ras. B Kap6oHaTHbiX
KONNEeKTopaxX KpynHeiWmX MeCcTOPOXAEHMA Mupa cocpedotodeHo 28 % sana-
coB rasa u 44 % HedTn. YaenbHbI Bec KapbBoHaTHbIX NOPOA-KONNEKTOpoB B
obwem mMmuposom BGanaHce aobbium YB ¢ KaxAbiM roaom Bospactaer. K Hactoa-
Wwemy BpeMeHn AoNnA KapBoHaTHbIX NOPOA-KonneKTopoB B GanaHce pasBeAaH-
HbIX 3anacoB HethTu 3apyBexkHbiX cTpar yxe gocturna 45—47 %. Uz 45 ceepx-
TUraHTCKUX U FTUFaHTCKMX MecTopoXxaeHun Hedbtv 10 npuypodero K kapboHat-
HbIM fIOPOAaM, CyMMapHble MepBuYHble U3BNEKaemble 3anacbl HeTH, No AaH-
Hbim A.A. Bakuposa, 8 Hux cocrasnaioT 8,6—9,8 mnpa. 1. MNpombiunedHo-
HedhTerasoHOCHbIMM ABNAIOTCA KapBoHatHbie 06pa3oBaHuA, HauynHaR ¢ Kemb-
pwickoro Bo3pacta (Mapkoeckoe Mectopokaenve, BoctouHan Cubups),
HO HanBonee 3HAYMTENbHbIE MECTOPOXAEHMA YB OTMeualoTCA B OTNOXEHUAX
pesoHa (CCCP, Kanana), nepmun (CCCP, CIIA), mena~naneoreHa (Mekcuka,
CWA, INueua u ap.) . KapboratHble NopoAbl MoryT BbiTb KONNEK TopamMu HehTy
¥ rasa Kak Ha manbix, Cpesrux, Tak U Ha 6onbwnx (6onee 4000 M) rnybuHax.
Cambit rnyBoKuiAi NPOAYKTUBHBIA FOPU3OHT, CAOXEHHbIA TPELUMHHO-NOPOBbI-
MU aonoMuTamu cepun ApBokn, cpeaHeli nopuctTocTbio 4 %, BCKpPbIT Ha MecTo-
poxaennu Mune-Panu (6acceitn AHapapko, CIIA)Y cks. 1Pac-Neabertep. U3 He-
ro c raybuHer 71458088 M nonyueH nputok rasa aebutom 71 tbIC. m3 feyT.

Takum 06pa3oM, NO3HAHUE AMTONOF O-neTpor pachm4eCK UX NPM3HAKOB U KON-
NEeKTOPCKUX CBOMCTB KapbBoHaTHbIX MOPOA ABNAETCA HEOBXOAUMbBIM YCNOBUEM
npu peleHun npobBnemsl HedTerasoHocHocTu rnyBokosanerawux ropwm-
30HTOB.
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OCHOBHbBIE rPYninbl U NOArPYNNbt KAPBOHATHLIX NOPOR

Cpeaun KapboHaTHLIX AOPOA NULbL € OCAAOYHLIMU CBA3aHbl BCE U3BECTHbLIE
ckonneHuA Hedtm u rasza. K ocafioyHbim kKapHoHaTHbIM 06pa3oBaHMAM OTHO-
CATCA NOpoAbl, cinoxeHHble Ha 50 % n BGonee mMuHepanamy rpynnbt KapGoHa-
ToB — KansyuToM w aonomutom'. MocnesHue MoryT GeiTh npeactaBneHb!
KpUCTannviecKkumMmy 3epHamu, pa3HoobpasHbivin (HOPMEHHBIMU 3NEMEHTaMK —
CTyCTKaMu, KOMOYKamMu, OONWUTaMu, MuHepanbHbIMW ocTaTKamu hayHbl, 06-
noMKamu Kap6oHaTtHbix nopoa v Ap.

K Hactoawemy BpemeHu mHorumu uccnegosarenamu (C.I'. BuwHAakos,
I.N. Teoaoposuy, A.U. Ocunoea, H.M. Ctpaxos, U.B. XBopoea, B.B. Tarapc-
Kuit 1 Ap.) npeAnoXeHb! KnaccuuKaumoHHbIe CXeMbl KapBOHATHbIX MOpoA,
B OCHOBY KOTOPbIX MMU 3aKNapbIBanuch pasnuuHbie npu3Haku. B HactoAwen
pabote npurATa Knaccudukauyma C.IM. BuHAKOBA, B KOTOPOW 0 MUHEpansHo-
My COCTaBy BbIAENAIOTCA CNEeAYHOWMe rpynnbi Nopoa: useectHAkn (6onee 95 %
Kanbiyuta) , aonomutkl {Bonee 95 % aonomuTa) M cMewaHHbie. B rpynne cme-
WaHHbIX KapBoOHAaTHBIX AOPOA B 3aBUCMMOCTU OT KOMUYECTBEHHOTO COOTHOLWe-
HUA MEXAY KanbuuMToM U ACNOMUTOM DPa3nuyaloT YeTbipe Pa3HOBMAHOCTU:
H3BECTHAKKN AonomuTUcTbie (6—25 % ponomura), M3BECTHAKU RONOMUTOBbIE
(26—-50 % aonomuta), gonomuTet nasectkosbie (50—~75 % gonomura) u pono-
MuTbl n3BecTKoBucTsie (756 — 95 % ponomuTa) .

flo reHesucy cpean KapbBoOHaTHLIX MOPOA PA3NUYAIOT NEePBUYHbLIE, CeAUMEeH-
TOTEHHbIE TPYRflbl — XEMOreHHble, BMOreHHble, oBNOMOUHbLIE U KPUATOFeR-
Hble — NOCTCEAMMEHTAUMOHHDBIE, ANAreHeTMYECKN N KaTareHeTMHeCKy U3MeHeH-
Hole. AHann3 n3mMeHeHUA FeHeTUYECKMX pasHOCTeld KapboHAaTHbIX NOPOA C yBe-
nuyeHueM rnybuHbl 3aneraHuA, NPoBeAeHHLIN M0 KepHOBOMY Matepuany lpu-
KacnuiticKoit BNaAuHsbl, NO3BOMNAET OTMETUTL, YTO OHW MPUMEPHO B PABHOMU CTe-
NeHU XapaKTepHbl KaK AnA ManbiX, Tak um ana Gonswnx rnybud. 3ta ocoben-
HOCTb KapBoHaTHbiX 06pa3oBannit 06LACHAERTCA, C OAHOW CTOPOHbLI, AOCTAaTOYHO
6bicTpoit nuTMdnKaumelt KapboHaTHbIX 0CaaKoB U ApuobBpeTeHueM UMM BbICO-
KUX fIPOMHOCTHLIX CBOUCTRB, T. €. CNOCOBHOCTM BbidepxuBaTk Bonbiive reocta-
TMYeCKUne HarpysKu, 3, ¢ APYrod — ux NOBbIWEHHAA PaCTBOPUMOCTbL NPUBOANT
K NOYTH MOMHON NoTEPe NEPBUYHbIX TEKCTYPHO-CTPYK TYPHbIX NPUM3HAKOB Aaxe
B NPUMOBEPXHOCTHLIX TMyBuHax, B ocobeHHOCTY Ha CTagum runepreHesa.

OaHako K HacToAuleMy BpeMeHu nokKa HeT 0BOCHOBaHHbLIX KpuTepueB Ana
onpefeneHnA rpaHul Mexay OTAEeNbHbIMU CTaanAMU NUToreHe3a B KapboHart-
Hbix obpa3oBaHuAX. [paHuubl MexAy cTagmamu npoBoaAaTca nubo no aHano-
UM C TEpPUreHHbLIMA NOPOAaMU, 3aneraliuiMu Ha OAUHAKOBbIX rny6uHax
B MCCNeAyeMbiX paioHaXx, ANA KOTOPbIX OBWEnPpr3HaHHbLIM KpUTepuemM aBnaeT-
€A oTpaxkaTensHaa CrnocobROCTbL BUTPMHMTA, NGO MO KOMINEKCY YyCNOBHbiX
APUM3HAKOB: pasMepy Ccnaralowux 3epeH, T.e. flo CTPYKType, MUHepanbHbiM
napareHesamMm, XapaxkTepy HOBOOOpPa3oBaHHbIX MUHEpPanoB, €MKOCTHbIM W
thunbTpauMoHHbLIM CBOUCTBAM U Ap.

! AparoHuT Ha cpeaHux, M Tem Gonee 6onbwinx ray6uHax MCcneaoBaTenAmMu He oT-
MeuaeTcn.
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CTPYKTYPHbIE Pa3HOBMAHOCTU KapboHaTHbIX NOPOA Pa3fuyHOro BO3pacra
U TeKTOHMYECKUX 3IEMEHTOB 3eMHOM KOpbl NOAPO6HO paccMaTpuBalTCA
B MHOrOYUCNEHHbIX 0606wWaowmx pabotax. Huxe ocTaHoBUMCA Ha ux obiuen
XapaKkTepUCTUKe.

K rpynne xemoreHHbiXx KapbBoHaTHbIX NOPOA OTHOCATCA Teé Pa3sHOBUAHOCTH,
B KoTOPbIX OCHOBHaA UX 4acTb (50 % u 6Gonee) ofpasosbiBanack nyTem Henoc-
pPeACTBEHHOW caaKu KanbumTa (RONOMWUTA) M3 NPUMPOAHBIX BOA NPY onpefeneH-
HbIX U3NKO-XUMUYECKUX yCnoBuax (coneHocTb BOAbI, Temnepatypa, pH,
copepxanue yrnexkucnortbl). K Takum obpazosaHuamM npuHaanexar MUKpo3sep-
HUCTbIE! 1 0ONUTOBbIE U3BECTHAKA U AONOMUTLI.

MuKpo3epHUCTble U3BECTHAKW NPeACTaBnAloT CoBoW pacnpoCTPaHEHHYIo
pasHOBUAHOCTL Nopofi. OHM COCTOAT U3 MENbuaiLLMX 3epeH pazmepoM He Bornee
0,01 MMm. ®opmMupoBaHME TaKUX M3BECTHAKOB BO3MOXHO B Pe3ynbTaTte Xus3-
HepeATenbLHOCTU B TENAOBOAHbLIX MOPCKMX BacceitHax ¢ MOABUHbIMKM BOAAMN
AeHuTpuduumpyowimx u aecynbhupytowmx Gakrtepuit (BuonnTHaR runotesa
A.B. Camoiinosa u MN.A. MpaBocnasuesa), a Takxe B pesynbrare HaKONIeHUA
MEXaHU4YeCKY fepeHOCUMOro TOHKOU3MENbYEeHHOro KapBoHaTHOFo marepwana,
cnaraBwero npexae KanbUMTOBbIE OCTaTKM CKENeTOB MEMbYaimx opraHv3-
MOB, KokKonutodopua M ap. MUK po3epHUCTbie CeAMMEHTALMOHHbIE A0NOMU-
Tbi 06pazoBLIBANMCL NyTeM XUMUYECKOW CAfiKuU Acnomuta ui oA 6acceriHos
APy NOBbLILEHHOW TeMnepaType M BbICOKOM WeNnoYHoM pesepee. Ha Gonblumx
rnybuHax 3ty nopoAabl, Kak NpaBuio, Kpenkue, NNoTHbIE, MacCUBHbie, 06bI4HO
HUM3KOMOPUCTble U C HEeBbICOKOW NAOTHOCTLIO PAa3NUYHO OPUEHTUPOBAHHLIX
MUK POTPELYMH.

K oconutoBbIM M3BecTHAKaM (AonoMuTam) NpUHaAnexar nopofbl, OCHOB-
Haa 4aCTb KOTOPbIX MpeacTaBneHa oonutamy pasmepom ot 0,2 Ao 1 mm,
COCTOAWMUMU U3 AAEP U OKPYXKaWUX mX obonouek, KoHueHTpoB. Popma
00nNUTOB onpeaenaeTca GOpPMoi AAep, 4acTuly, BOKPYr KOTOPbIX NPOUCXOAUIIO
BbIAENEHUE paANanbHO-NYYUCTbIX KpWUcTannoB Kanbuuta (gonomura), pasae-
neHHbIX nenvtoMopdHbIM KapBoHatoM. B ussectHAKax (ponomurtax) oonu-
Tbl 06bIMHO XOpowo OTCopTUPOBaHbl o BenuuMHe. CooTHOWweRMe UyemeHTa
¥ OOJIMTOB MOXET MEHATLCA B LUMPOKUX Npeaenax, YTo B 3HauMTeribHOW crene-
HW onpeaenAeT NPOYHOCTb U NOPUCTOCTb CRaraembiX UMu nopod. B tom cnyuae
eCcfu pasMep OOfMTOB npesbitlaeT 1 MM, OHU Ha3bIBAlOTCA NU30ONIMTAMK, & U3-
BecTHAKK (AONOMUTbI) , CNOXEHHbIE UMM, — M30nUTOBbIMK. Mo MHeHuto Gonb-
WKWHCTBA UCCNEAOBATENen, OONMThI BO3ZHUKAIOT B OYEHb MENKOBOAHLIX Y4acT-
Kax TennbiXx Mopei u o3ep B pesynbraTe B3My4YuBaHMA OCAAKaA M Nocneayolite-
ro "obpactaHuA’ B3BEWEHHbIX HYacTULL XUMW4YECKU OCaXKAAOWUMUCA Kapbo-
HaTamu.

Fpynna BUOreHHbIX KapBOHATHbIX NOPOA KaK Ha ManblX, Tak U Ha GONbLLIKX
rnybuHax npeacraBneHa Hambonee pa3Hoo6pazHO U NO CBOEMY MpPOUCXOXKAe-
HWI0 CBA3aHA C XXM3HEAeATEeNbHOCTLIO OpraHM3MoB. B paccMarpuBaeMon rpynne
NOPOA BbIAGNAKTCA cnegylouwiMe noarpynnbl: GuoxemoreHHas, GuomopdHan
u BuoAeTpUTOBaA.

1
Npwn xapaktepucTnke 3epHUCTOCTH KapBOHAaTHLIX NOPOA MCNONL3YETCA Knaccudu-
Kauun, npeanoxeHHas U.B. Xsopoeqp.
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B noarpynne BnoxemMoreHHbiX nopos, ABNAIOLLENCA nepeXofHon oT cobeT-
BEHHO XEeMOTreHHbIX K BUOreHHbIM M3BeCTHAKaM (fonomuTam), OTHOCATCA
KapboHaTHble 0B6pa3oBaHUA, NMPOMCXOXAEHUEe KOTOPbIX MOKa HEe COBCeM ACHO
¥ BO3MOXHO HECKONbKMMM MYTAMM — 33 CHeT XKM3HEAEATENbHOCTU BbIAENRALO-
WX M3BEeCTb CMHe3eneHbIX BOAOPOCHEN UNKU CBepnALMX BOAOPOCHen (rpaHy-
NATOPOB), npeBpalLalouMX o0BNoOMKN paKoBUMH B KOMOYKW MUKPO3EPHUCTOro
n3BeCcTHAKa (AonomuTa); 3a cueT pacnafa mMenkux pakoeuH (dopamuHudep
W Ap.) Ha COCTaBRAOLUME MUKDOKPUCTannbl, TEPAA NPWM 3TOM CBOIO NepBoHa-
4anbHyi0 CTPYKYTPY M MpeBpallaAch B CTYCTKM; 33 CHET XU3HEeAeATEeNbHOCTM
wnoefoB, npeobpasyowmMx M3BeCTKOBbI MN B KOMKOBAaTbIM 0CafioK; 3a cHer
OKaTbiBaHWA KOMOYKOB, CNaratoiuux nonys3aTBepfeBLUMIA B XeMOreHHOro re-
Hesuca. Bce BbiwenepeuncneHHble crniocobbl 06pa3oBaHUA CryCTKOB M KOMOY-
KOB KapBoHaTHOro marvepuana, BO3MOXHb! B OfiHOM W Toi xe ¢daumnanbHoit 06-
cTaHoBKe. B CBA3M C 3TMM pacCMOTpUM Tunb! M3BeCTHAKOB {AONOMMUTOB)
6MOXeMOreHHOro MPOUCXOXAEHUA BMecTe, 06beAAMHUMB UX B OAHY NOArpynny
He Mo NPOMCXOXAEHUI0, a No MopdonornieckumMm ocobeHHOCTAM.

Hanbonee TMMUYHLIMU U LUMPOKO PACNPOCTPaHEHHbLIMU NPeACTaBUTENAMU
3TOA MOArpynnbl MOpoA ABAAIOTCA CryCTKOBble U KOMKOBAaTble M3BECTHAKM
(RONOMUTLI) , KOTOpPbie Pa3nU4aloTCA rnaBHbIM oBpasom pasmepom u dhopmMoi
cnarawowmx nx ¢parmeHToB. B Tex cnyuaAx, Korpa B nopoaax npeo6napator
¢parmMeHTbl HenpaBUnbHOW POPMbl C HEACHBIMWM O4EePTaHUAMM U Pa3MepoMm A0
0,1 MM, TO OHM OTHOCATCA K CryCTKOBbIM pa3sHoctaMm. opoabl, B KOTopbIX
ouepTaHUA PParMeHTOB 4eTKUe U AaCHble, hopma nx Bonee npaBunbHaA, a pas-
mep npeebiwaet 0,1 MM, onpefienAldTCA Kak KoOMKoBaTbie. HekoTopbte uccne-
AOBaTeNu npeanaraldT noApasfenATb KOMKOBaTble PasHOCTM U nNo pasmepy.
CrycTku v KoMKW Ha Gonbwux rnybuHax obbiyHO cueMeHTUpoBaHbl Gonee
KPYNHO3epHUCTbIM KapBoHaTHBIM MaTepuManom.

Moarpynny 6uomMopdHbIX NMOPOA COCTABAAIOT PAa3HOCTK, craraembie Ha
30 % u 6onee xOpOLWO COXPAHMBLUMMUCA CKENeTHbIMMU OCTaTKamMu OpraHu3MoB.
HaseaHuWe Takux KapbGoOHaToOB onpeaenAeTrcA BUAOM OPraHU3MoOB, CKEneTHble
OCTaTKHU KoTopbix npeobnanatot B nopofe: @y3ynuHUuAoBbie, dopamuHudepo-
Bble, KPUHOWAHbIE, OCTPaKoAOBble U ap. Cneayer oTMeTuTb, YTO Cpefu HuX
4acTo BCTPEHAOTCA Pa3HOCTM, B KOTOPbIX OAHOBPEMEHHO NPUCYTCTBYIOT OC-
TaTKU PasHbiX OPraHW3MoOB, TOMAa M HasBaHue nQpoab! Byaer cooTBEeTCTBYIO-
wumM: popamMuHuepoBo-BOAOPOCHEBble, KPUHOUAHO-GopaMuHudepoBbie U Ap.

K 3rol noarpynne oTHOCATCA ¥ BuorepMHble M3BECTHAKM, Crnaratoume oc-
HOBY TakuX KapboHaTHbIX NOCTPoOeK, Kak 6uocTpombl, 6uorepmbl U pudbl.
O6pa3oBaHb! OHW KOMNOHWAMbHLIMA KapKacHbiMu (MLWWAHKK, Kopannbi, BORO-
pocnu} uau Hapactaowmmu (pyaucts!, popamunnudepbr — HyBekynapuu, cep-
NyAbl, Naneoannu3vHbi, CTPOMAaTONMUTL!, BarpaHblie BOACPOCAKM) OpPraHn3Mamu,
HaxopAWMUMUACA B nonoXeHuu pocta. HeoBGxoAMMOI COCTAaBHOM 4HacTbio ANA
¢opmupoBaHnAa pudoB ABNAIOTCA OGUOTrEpMHble M3BECTHAKKM, HO Rpu 3TOM
OHM He Bceraa npeobnanaloT B CTpoeHUM ITUX COOpyXeHmit. Tak, MO AGHHBIM
U.K. Koponiok, B manomouwiHbix {42—60 M) BepxHetopToHckux ¢upax Hro-
3anaaHoi YKpauHbl GUOrepMHble pasHocTu coctaenaloT okono 90 % Bcex
KapboHaTHbIX MNOPOA, B HuxHenepmckom Mmaccuse lWaxtay (Bawkupckoe
Mpuypanse) oHu cnaratot okono 50 % Bcen macch! NOpog, B HAXHEREBOHCKUX
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pudax Ypana cogepxanue GmorepMHbix nopoa konebnetca ot 20 ao 40 %.
B KpynHbix pudax coBpeMeHHbIX MOPCKux BacceiiHoB KonuyectBo buorepm-
Hbix '‘cobcTBEHHO pudoBbIX' nopoa He npeBbitwaeT 10—20 % ux obvema.

KpoMme Toro, B camux 6UorepMHbIX MOPOAax KOMOHWanbHbie KapKacHble
M Hapactalulme OpPraHn3Mbl TaKXe COCTaBAAIT He3HauYMTeNbHYH 4acTb, Tak
KaK npocTpaHcTBo, ob6pasyemoe MMu, npeobriagaet B o6bveme nopoa u buisaer
3anOMNHEHo WNamMoM, KpucTannuyecKumM KanbuuToM, “cnaputom’’, unu ocraet-
ca nonbiM. Tak, no gaHubim U.K. Kopontok u U.A. Kupunosoii, B tamoBen-
foBbiIX BUOrepmHbIX U3BECTHAKAX MaccvBa laxTay cymmapHbiin o6vem Tpy6Bo-
yek wamosenn He npesbiuaet 25—30 %, B MWaHKOBbIX BUOrepMHbIX U3BeCT-
HAKAaX OCTaTKuM MWAaHOK coctaBnatoT nuwb 5—20 % ob6vema nopoa. B ceAam
C 3TUM yCTaHoBNeHue BUOTepMHON NpUPoabl TaKnX M3BECTHAKOB B 06pasuax
KepHa XOTA U 3aTPyAHUTENbHO, HO B TO e BPEMA U O4YeHb BaXKHO, TaK KaK 3Ta
pa3xHoBMAHOCTL KapboHaTHbIX o6pa3oBaHuin u Ha Bonbluux rnybuHax obnagaer
NOBbHUEHHbIMU 8MKOCTHbIMY M HUNBTPALUOHHBLIMW CBONCTBAMM.

Cpeav ocafoyHbiX KapboHaTHbIX 06pasoBaHuiA LUMPOKKUM PacnpoCTpaHeHn-
£M Nonb3yloTCcA NOPOAb!, OTHOCALWMeCA K BMoAeTPUTOBOM NoArpynne U cocToa-
wive U3 LenbHbiX, cnabonoBpeXAeHHbIX PaKoBUH U ux obnomkos. B 3aBucn-
MOCTU OT CMCTeMAaTM4eCKOFo COCTaBa npeobnagalouwinx NaneoHToNorM4ecKux
OCTaTKOB B 3TOM NOArpynne BbigenaetTcA Gonblioe KOMNUWYECTBO PasHoBUMAHOC-
Teil, CBOMM HaMMEHOBAaHMEM YacTO CXOXUX C BUOMOP(RHbLIMU U3BECTHAKAMM
{bopamununcdeporble, Boaopocnesble, KPUHOUAHO-GPaxuoONoAOBbIE M Aap.).
flo BenuumHe dparMeHTOB hayHbl U CTeNeHu ux OTCOPTUPOBAHHOCTU OHM NOA-
pas3fenalnTcAa Ha HEOTCOPTUPOBAHHbIE, KPYNHO- U MENKOAETPUTOBbIE U WNAMO-
Bble nopoAabl. MNepBble M3 HUX COCTOAT U3 OBNOMKOB Pa3fityHOR BENUUYMHBbI, Cpe-
Av BTOpbIX npeobnapalot o6nomku nubo KpynHee 1 mm, nubo pasmepom oT
0.1 po 1 mm, a y TpeTbx — obnomku menee 0,1 MM, U3BecTHAKM, cocToRLIME
3 o6NOMKOB PaKOBMH PasHoro BMAOBOro COCTaBa, 0THOCATCA K NONUAETPU-
TOBbIM.

N3BecTHO, 4TOo O6NOMKKU NaneoHTONOrMyecKnx OCTaTkoB MOFyT 6biTb
OKaTaHHbIMKM 1 HeoKaTaHHbiMu. Topoabl, cnoXXeHHble O)K/aTaHHbIMM b parmeH-
Tamu paamepom 0,01—1 MM, OTHOCATCA K PaKOBMHHbIM H3BECTHAKOB bIM anes-
ponuTam U necuyaHuKam. B CTPyKTypHOM OTHOLUEHUM OHU ABMAIOTCA NEpexos-
HbiIMU K 0BMOMOYHBIM U3BECTHAKAM U NPeACTaBNAlT coboi nuTuduypoBaH-
Hble PaKOBWHHbIE aneBpuTbl U Necku, obpasyiouMeca B 30He MENKOBOAHOMO
MOpA C NOABWXHON BOAHOW cpefion. Bnaroaapsa nocneaHein npoMcxoaunu oKa-
TbiBaHMe PAKOBMHHOrC MaTepuana, CoOpTMPOBKa MO pasMepy U yaaneHue wus-
BECTKOBoOFro una. Cnepyer oTMeTUTL, €CU Ha CTaAWAX AnareHe3a u KarareHesa
PaKOBUHHbIE N3BECTHAKOBbIE NECYaHMKK He Mo ABEPranuch CyLecTBeHHbIM npe-
o6paszoBaHMAM, B YaCTHOCTM, BTOPUUYHOA UEMeHTaLMM, TO UMeHHO OHU obnapaa-
0T HAMNYYWUMK KONNEKTOPCKMMU CBOMCTBaMU KAaK Ha ManbiX, TaKk u Ha 6onb-
wwux rnybuHax, a CBoeiA CTPYKTYpoil NOPOBOTO NPOCTPAHCTBA CXOXU C Teppu-
reHHbIMK [IoPOAAMM,

OcHoBHy Maccy OuoreHHbIX KapboHaTHbiX 06pa3oBaHuii COCTABAAKT n3-
BECTHAKMU, pexe CpeauM HUX BCTPE4YalOTCA ACNOMUTO-U3BECTKOBbIE MNOPOAbI,
a BuoreHHble 4OMOMUTB! NPEACTABMEHb! UCKUNTENbHO BuoMopdHbIMK BOAO-
pocneBbiMU (OHKOMUTOBLIMU U CTPOMATONUTOBLIMK) PAa3HOCTAMM.
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O6nomouHble Kapb6oHaTHbIE NOPOAbL! cnaratnTcA obnomikamu kapboHaTos
¥ ueMeHTUPYTCA KapBoHaTHLIM Matepuanom. Cpesun HMX B 3aBUCMMOCTH OT
dopmbi U pazmepa 0610MKOB paznuyalnTca GpeKynun, KOHrnomMepaTsl, rpaseni-
Thb! ¥ NecyaHnkn. GopMUPOBaHUe 3TUX KapBOHATHLIX MOPOA MPOUCXOANT B pe-
3ynbTare pPacTPeCKWBAHUA U B3PbIXNEHWA AOHHLIX OCAAKOB B8 MENKOBOAHbLIX,
BpeMeHaMK OCYLalWMXCA ydYacTKax Mopckux BacceiHos (BGpexunn pacTpec-
KWBaHWA U B3PbIXNEHUA), UAN B pe3ynbTaTe pa3spylleHnua kapboHaTHbIX NOpoA
¥ nepemewieHUA 06NOMKOB B 30HaX GONbLWOW BONHOBOW aKTUBHOCTH, a TaKXe
MU3HENEATENLHOCTU Pa3NnuyHbIX CBEPNUNLWWKOB W NOXXWpaTenen opranunsi-
mo8 — pudocTtpoutenein. lNepeble pazHOCTU 06GROMOYHLIX MOPOA WMEIOT He-
Gonbwoe pacnpocTpaHeHWe U BCTPEYATCA NNub CPean MEefNKOoBOAHbIX N3BeCT-
HAKOB APYrux rpynn B BMAE AMH30BUAHBLIX NPOCNOEB HeBONLLIOW MOLIHOCTK
(o 1 M) u npoTaxeHHOCTU. BTopbie pa3suTel Ha CKNOHax pudoBbIX Maccu-
BoB, 06paszya pudosble wnendsl 3HaUMTeNbHLIX pa3mMepos. BenuuuHa ob6nom-
K08 B8 pudoBbix wnendax M3MEHAETCA B LUMPOKUX nNpeaenax — OF necyaHow Ao
KOHrnomMepaToBoi pasmepHocTu u Gonee. Mo aavHsiM @.M. Wenapaa, Ha cos-
peMeHHbIX pUdax CHbHbIE BONHBLI CNOCOBHbLI BbINaMbIBaTh MAbiGLI Maccon RO
1 7 u 6onee. BHn3 no GacceiHoBbiM CKNOHaM putos pazmep 0b6nomkos, Kak
npasvMno, yMeHuWaeTcA, a CTeneHb WX OKaTaHHOCTU Bo3pacTaeT. CnepyeT
OTMETUTL, 4TO B pe3ynbTare NocTceAMMEHTALUMOHHBIX NPOLECCOB nepeKpucTan-
NM3auMn, KansUMTU3aUMM U AOAOMMTA3AUUMN YeTKUE MPaHUL bl Mexay obnomka-
MU U LEeMEHTUPYIOLIMM UX MaTeprManoM MoryT MponaaaTs, CTUPaTeCA, U TOraa
06n0oMOuHbLIE nopoab! NpuoBpeTatoT NCEBAOBPEKYMEBUAHYIO WAWU MCEBARO-
KOHF IOMepaToBYy0 TeKCTYPY.

llupokum pacnpocTpaHeHueM cpeau kapbBoHaTHbIX 06pa3osaHUil NONb3y-
€TCA U rpynna KpunToreHHsIx NopoA (rpynna BTOPUYHO M3MEHEHHbIX MOpoA,
no W.B. Xeoposo#; rpynnbl MeTacomMaTUYECKUX U NEPeKpPUCTanM3oBaHHLIX
nopoa, no K.U. Mapsesko [24]). K Hum oTHOocATCA KapBoHaTHbie 06pa3osa-
HWA, reHe3MC KOTOpbIX C TOYKW 3PEHUA NPOUCX0XKAEHWUA CeAnMEeHTaUMOHHOTO
mavepuana HeAceH, a nNepBUYHbIN 06NMK KapboHaTHOMo ocCagka CyLLecTBEeHHO
U3MeHeH NOCTCeAMMEHTaUNOHHbBIMKU npoueccamu {nepekpucrtannu3awuuen, Ao-
NoMUTU3aUMEN, KanbLUUTU3aUUEA W BbIWeENauMBaHWEM) , NPOTEKABLUMMM Ha CTa-
AMAX AvareHe3a, KaTareHesa u runepreHesa. B a1oi rpynne nopoa BuiaensioTca
cnepyowMe TUNbI: 3ePHUCTLIE Pa3HOCTU U3BECTHAKOB U A0AOMWUTOB, Pa3nuyao-
umeca nNo npeobnapaowemMy pa3mepy charalowmx ux 3epeH, — PasHO3epHUC-
Toie, ToHKO3epHucThie (0,01-0,1 mm), menkosepructbie (0,1-0,25 mm),
cpepHesepunctuie (0,25-0,6 mM) u kpynHosepHucteie (0,5—1 mM); oTpuua-
TeNLHO 0ONNTOBbLIE; NCEBAOONAUTOBLIE U NCEBAOOBNOMOUHDIE.

Pa3Ho3epHUCTbIE, @ TaKXe TOHKO- U KPYNHO3EPHUCTbIE U3BECTHAKW U AONO-
MWUTbI, B pAZE CRyYaeB CoAepiKawme pefKue penvuKTb! U ''TeHn’ naneoHTonorM-
YeCKWUX OCTAaTKOB, BO3HWKAT U3 nNepBoHayanbHo GuMoreHHLIX NOpPoA BChReacT-
Bre BTOPUYHLIX NPOLECCOB NepeKpUcTannn3aLtin U3BeCTHARKOB U AOAOMUTOB,
KanbuMTM3auMm AONOMUTOB U AONOMUTU3ALMKU W3BeCTHAKOB. OTpuuarensHo
00NUTOBbIE PAa3HOCTU U3BECTHAKOB U AONOMWUTOB XapaKTEepPU3YHTCA HANUYNEM
nycToT, hopMa U pazMep KOTOPLIX COOTBETCTBYIOT 00OANTAM, W NPeaCTaBRAatoT
coboi pe3ynuTaT ux Bolulenaunsanua. lNcesgoonuTosbie Kap6oHaTHbIE NOPOaL!
CNnaralTcA MMKPO3EPHUCTLIMKU 06pasosaHuAMK, No GopMe U BenWYUHe CxOoA-
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HbIMWU C OONUTaMM, HO, B OTNUYKME OT NOCNEAHUX, HE UMEIOLLMMIN KOHLEHTpUYEC-
KOro U pagvantHo-nyudcToro crpoenvs. Mcesaoobnomounble nopoabt (nces-
A06peKunn, NCesaoKOHrNOMepaThl U Ap.) ¢GOPMUPYIOTCA U3 NepBUYHOOAHO-
POAHbIX BMOreHHbiXx KapboHATHbIX 06pa3oBaHwui B pesynnTate BTOPUYHOW He-
paBHOMEPHOW NepeKpucTannu3aumu, AONOMUTU3aLLMK, KanbuuTU3auum, cynba-
TV3auvun ¥ TpewinHoobpa3osaHuA.

Mpu “3yveHun KapboHaTHLIX NOPOA cneayeT 06paliaTb BHUMaHWE U Ha CO-
AepXXaHue B HUX UHOPOSHUX NpUMecen, uX KONUYeCcTeo u COOTHOLWEHUE C MUHe-
panbHON 4acThio. 10 NPOUCXOMKAEHNIO UX MOXKHO NOAPa3AeNUTb Ha CUHIEeHeTUY-
Hble, K KOTOPbIM OTHOCATCA NPUMECY TeppureHHbIX 4acTi, (FMMHWCTLIX, anes-
pUTOBLIX W AP.), pacTUTEeNnbHbIA AETPUT W NOCTCEAUMEHTALMOHHbIE—ayTUreH-
Hble MUuHepanbHble HOBOOOpa3zoBaHuAa (runc, aHruapuT, KBapu, MpuT, uenec-
TUH U Ap.), pasnuurbie pasHosuaHocTn OB (6utymounsl, HedTs n ap.) . Bax-
HOCTb BbIABNEHWA B KapbBoHaTax MHOPOAHbIX NPUMECel 3aKNKOYaETCA B TOM,
4TO OHW, C OAHOW CTOPOHbBI, OTpaXKaloT haumanbHbie YCNOBUA HAKONNEHUA Kap-
G6oHaToB, yCnoBUA WX NOCTCEAMMEHTAUMOHHOW NpPeoBpazoBaHHOCTM, T. e.
ABNAKOTCA UX WHAUMKATOpaMKu, a € ApYroi — CyliecTeeHHbiM 06pa3om BaunAaT
Ha X ur3nyecKue CBOMCTBA, B YaCTHOCTU KONNEKTOPCKMeE.

CTPYKTYPHO-TrEHETUMECKHUE OCOBEHHOCTHU NYCTOTHOIO
MPOCTPAHCTBA KAPBOHATHLIX NOPOR

O6unue pasHOBMAHOCTEW KapBOHaTHbIX NOPOA, ONpeaenAemMoe BewecT-
BEHHbIM COCTaBOM, CTpoeHueM, (ayHUCTUYECKUMMW OCTaTKaMu U CTeneHblo
COXpaHHOCTW, 06ycnosnusaeT MHOroo6pasue TUNOoB nycToT. B ctaauwio karare-
He3a Noa AeNCTBMEM MeXaHU4EeCKUX U U3NKO-XMMUYeCKUX npoleccos Kapbo-
HaTHble 00pa3oBaHuA NpeTepnesaloT CylllecTBeHHble nNpeobpa3osaHuA, YTo OT-
paXKaeTCA 1 Ha CTPyKType NyCTOTHOro npoctpaHcTea. B ceasu ¢ 3TMM npaktv-
YecKu 8 nboin pa3HOBMAHOCTU KapBoHaTHLIX NOPOA HabnwpaeTcA Komnnekc
NYCTOT, PasnUualoWMXCA reHe3ucoM, CTPYKTYpO Mnu TemM un APYruM OAHO-
8peMeHHO.

Knaccudukauma nyctoT KapbBoHaTHbIX NOPOA C Pa3NUYHON AeTanbHOCTbIO
nposoaunacb MHoTMMKU uccneposatenamm — U.M. MNy6kunbim, .U, Teopopo-
euuem, A.U. Nesopcerom, M.K. Kanunko, .1.C. Cokonosbim, M. A. Makcumo-
suyem, B.H. BbikoBuiM v ap. AsTopb! Npu 3TOM UCNONL30BaNWU pa3nUuHble
Np13HaKu: reHeTwyeckue, Mmopcdonoruyeckue, CTpyKTypHbie, BpeMsa ux obpaso-
sanuAa u ap. Mpu aToM yacTo He cobBnropanack TaKCOHOMETPUYECKAaA UepapxXus
Kateropui, 4T0 NPy NpakTuyeckon paboTe NPUBOAMNO K HEACHOCTW PAAA
noHAaTu. Hanpumep, nNoa kateropuen “Tun’’ NycTOT O4EHb 4acTO NOHWUMAIOT-
CA He TONbKO NOPbI, KaHanbi W TPeLuHLl, HO W KasepHbl, netuepbl, NONOCTH
(I.N. Teonoposuy, IN.A. Makcumosuy, B.H. Bbikos u ap.). B To xe spema
n3BeCTHO, YTO NOHATUE ''KaBepHa'' XapakKTepuiyeT He pa3mep u ¢opMy NycToT,
a ux redesuc. KasepHb! u KapcToBble NONOCTH, Pa3NMUYanCh Mexay coboi nuwe
pasMepoM, 06pa3yloTCA NPU rMAPOXMMUYECKOM pacTBOpeHun BoAaMu Kapbo-
HaTHLIX UK XXe APYruX NOPOA C NOCNEeAyWUM BbIHOCOM pacTBOPEHHOro Ma-
Tepuana n3 NnopoAabl.

Mpu onucanMu nNycToT KapboHaTHLIX NOPOA HaMW WCNONbL3YeTCA Cneayo-
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U13A MepPapXuA TaKCOHOMETPUYECKUX KaTeropwi: Knacc — ROAKNace — rpyn-
na — NOArpynna — HaaTMn — TN — BUA — pasHoBuAaHocTe. Mpu Takon nepap-
XMW KaTeropum NyctoT OT Knacca A0 NOArpyNns! HaXOAATCA B TECHOW CBA3W
C reHeTUYEeCKUMMN TMNamMu kapBoHaTHbIX 06pazoBaHUA U TeMKU NOCTCEANMEHTa-
LUOHHLIMU NPOLECCaMK, KOTOpble NPUBOART K (hOPMUPOBAHUIO B HUX NYCTOT.
Kateropuu, Bua ¥ pasHOBUIHOCTb OTPaXKaT CTPYKTYPHYIO CYLIHOCTb NyCTOT,
T. €. ux pasmep u cdopmy. Mpu nopobHoM TaKcoHOMETPHUYECKOM NoApasaene-
HUM NYCTOT TepMWUH "'KaBepHa’’ ABNAETCA reHeTUYeCKOW KaTeropuein u CooT-
BeTcTByeT MoArpynne nyctor, 06pasylouMxca nuuwb 8 pe3ynbTaTe Bbilienaun-
BaHWA UAW LEMeHTUpYeMbIX (hparMeHTOB, Mnu LeMeHdTa nopoa (yHacnegosad-
Hbie NYCTOTbI), MAN TOrO U APYIroro COBMeCTHO (HOBOO6pa3oBaHHbIE NYCTOTbi)
U XapaKTEePU3YIOWUXCA PAAOM CTPYKTYPHbIX OCOBEHHOCTEA aHanOruyHbIX
nopam.

Bce nycroTbl ucxona n3 spemenun ux 06pasosaHUA NoAPasAeNATCA Ha ABa
6onbiuMx Knacca: nepBudHbIe M BTopHuHble. K nepBruYHbIM NyCTOTaM OTHOCAT-
CA Te, KoTopble OpMUPYIOTCA HA CTaAMM CeAuMETOredesa Wnu anareHesa.
BropuuHble nycToTbl 06pa3yoTCA ¥ Pa3BUBaIOTCA Ha CTaAUAX KaTareHes3a u ru-
neprexesa.

Mpy nnTONOrMYECKOM U3yuyeHUH KapOoHaTHbIX NOPOA HEPEAKO BO3HUKAKOT
TPYAHOCTU NO onpeaenenvto speMenn (craguu) ux dopmuposanua. 3a ycnos-
Hbih NPU3HAK OTAUYMA AMareHeTMYeCKuX 06Pa3oBaHUin OT KaTareHeTUYeCKux
B 3epHUCTbIX KapBoHaTax NpMHUMaeTCA pa3mep 3epeH. OcHoBaHWem Ana sbine-
NeHUA CEAYMEHTOreHHbIX NYCTOT CNYXXUT reHe3nc OCaaKa, a AN’ runeprex-
HbIX — MOPdONOIMA U PacNoNOXKeHUe NYCTOT OTHOCUTENbHO APYr APYra, 0COo-
6eHHOCTN reonoruyeckon uctopum (pasmbiebi, NepepbiBb! B 0CaaKOHaKonne-
HAM U T. A.) , @ B HEKOTOPLIX CNY4YasaX U UX paamep (kapcToBele nonoctu u ap.).

B 3asucvmocTn oT Toro, Kak npoucxoauno opmMupoBalue NycToT, cpeav
HUX pasnuuyalT yHacneAoBaHHble U HOBOOGPa3OBaHHLIE. YHacnepoBaHHLIe
NycTOTbl Pa3BMBANMUCH NO yXKe MMELUMMCA B NOpoAax NopaM, HoBoo6pazoBaH-
Hble — B pe3ynbTate uabupatenbHoro pactBopeHWA nopof (3epeH, pakosuH,
ux obnomkos v 7. a.) . Fpynnbs NycToT onpeaenrOTCA MO COOTHOLWLEHWIO C Te-
Mu (bOPMEHHBIMW 3NeMEHTamMu, KOTopble cnaratot nopoay. Tak, cpeau ceau-
MEHTOFeHHbLIX NOp BbIAENANTCA ABE KPyNHbie rpynnbl NYCTOT: Mexdopmer-
Hble, pacnonaralwmeca Mexay 3epHamu (Mex3epHOBbIE) , MeXAY CKenetamm
OpraHWYecKux OCTAaTKOB (MeXCKeneTHbie), MeXAY 00AUTaMU U NU3OAUTAMU
(MexoonuToBbIE, MEXKMN3ONUTOBBIE) W T. A.; BHYTPUGOPMEHHbIE — AYCTOTHI,
KOTOpbie HaxOAATCA BHYTPWU OPraHUYECKUX OCTAaTKOB — BHYTPUPAKOBUHHbLIE
¥ BHYTpUCKENeTHbIe,

Mex3epHoBble CeaMmMeHToreHHble nopsl B KapboHaTHbIX nopoaax Habnio-
NAOTCA PEAKO W MWL B XEMOreHHbIX W3BECTHAKAX W Aonomutax. Pazmepbi
aTux nop Hebonbwwme (40 0,01 mm), coobuiatoTca ol mexay cobo nocpeact-
BOM TOHKWUX MexaepHoBhIx kaHanoe (go 0,001 Mm), AnuHa KOTOPLIX COU3Me-
puMa c pa3mepom Nop unv MeHbiue ux, Manas pacnpocTpaHeHHOCTb U eMKOCTb
CeMMEHTOreHHbIX MEX3ePHOBbIX NOP B KapBoHaTHbIX NOPOAAX ONPEAENRAIOTCA
MEeXaHNYecKuM yNnoTHEHWEM OCaAKa U NOPOAbI, a TaKXXe yBennueHnem pasme-
pa xkapboHaTHLIX 3epeH 33 cyeT BeuwecTs, PacTBOPEHHbIX B WMOBbLIX BOAAX.

Ha nocTceanMeHTaUMOHHLIX CTaAUAX NUTOreHe3a MexX3epHOoBbie Nopbi 06-
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Pa3yloTCA yXKe B PasnuuHbIX KapboHaTHbIX 0DPa3zoBaHNAX (OMOreHHbIX, bruoxe-
MOreHHbIX U ApP.) B pe3ynbTaTe NPOUECCOB AONOMUTU3IALMUMU W NepeKpUcTanu:
3aumu. JuareHeTUyeCKue U KaTareHeTuyeCcKue Mex3epHoBbie NOPbl UMEHT LUK-
pOKO€ pacnpocTpaHeHue B KapboHaTHbIX nopoaax. BerpeyaoTca onu B pasnuy-
HbIX reHeTU4YeCKUX TUnax NopoA Kak B aCCOUMaLUKU C ADYruMM TUnamu nycror,
TaK W OTAENbHO B KPUNTOreHHbIX, 3epHUCTbIX pasHocTaX. lnacTbi nopoa-kon-
NEeKTOpOoB C MeX3epPHOBbLIM NMOpPOBbIM NPOCTPAHCTBOM 3aNeratoT Ha pasnUuHbiX
rny6udax — oT Maneix go 7000-8000 m (3epHucrbie ponomuTel cepun Ap-
6okn, mMectopoxkaenve Mune-Panu, GacceH AHafapKo; 3epHUCTbIE HKHEKa-
MEHHOYTOflbHble W3BECTHAKU N A0NOMWUTbI ACTPaxaHCKOro MecTopoXKAeHnA
u Ap.). Pazmep 3TUX MEX3epHOBbLIX NOP KpyrnHee, YemM CeAUMEHTOreHHbIX
(0,01-0,06 mm u 6onee), coobuwaroTca OHU MexAy cobol noOcpeACTEOM
MWKPOKaHaNnos 1 MUKPOTPEUiInH,

B kap6oHaTHbIX 06pa3oBaHUAX, CMOXEHHbIX LeNnbiMKu OpraHMYecKUMn oc-
TaTKaMu, ux obnomkamu, muxkpodutTonuTamu, conmtamu u 7. A., dopmupo-
BaHWE CEAMMEHTOreHHOro nyCcTOTHOro NPOCTPAHCTBA NPOUCXOAUT NPUMEPHO
Mo TOW Ke Cxeme, 4TO U B TeppureHHbiX. CTpyKTypa MexcdopMeHHbIX NycToT,
06pa3yloWmnXCA Ha CTaAWU CeAMMEHTOreHe3a, B 3HaAuMTeNLHOW Mepe onpefe-
NAETCA rMAPOAUHAMUUYECKMMU YCNOBUAMU U rnybBuHon GacceliHa ocaaKkoHaKon-
nexua. MocneaHve o6ycnosnusanT 06NMK 0Caaka — pasmep, CTeNeHb OKaTaH-
HOCTU U OTCOPTUPOBAHHOCTU (HOPMEHHbIX 3NeMEeHTOB, KONM4YecTBO M TUN ie-
MEHTa, YTO MOXHO BUAETb NPU CPaBHEHUW NyCTOT ATPUTOBLIX, MUK poduToNM-
TOBbIX U OONUTOBBIX U3BECTHAKOB. ECNu y nepBbIX BCTPEYaAOTCA CaMbie PasHO-
o6pasHbie no thopme U pasmepy nopbl (0T yALTPaMUK PONOP A0 KPYNHbIX MUK-
poriop), To y ABYX NOCRneAHUX OHU, Kak nNpaBuno, 6onee 0 AHOPOAHBI NO CBOEN
CTPYKType, PaBHOMEPHO pacnpeaeneHbi No NOPoAe, 8 B 0ONMTOBbIX PasHOCTAX
OHM K TOMY e u Hanbonee KpynHbie (o 0,15 mm) .

BHyTpudopmeHHbie NycToTh! XapaKTepHb! ANA BomopdHbIX KapBoHaTHbIX
nopoa. AT0 BHyTpeHHWe NOAOCTU U Kamepbl PaKoBWUH, CKENeTOB OPraHu3Mos,
KOTOpble NPU UX >KU3HW Obinu 3aN0ONHEHb) X1MBOW TKaHbl. CTPyKTypa nyctoT
3TOA rpynnbl B 3HauUMTENbHOW CTenexHn onpefenAeTCA pasmMepoM U hopMoii
CaMUxX PakoBUH U MOXeT AocTuraTb Gonbwux pasmepos: 5—10 mm u Gonee
(puc. 58). Cnepyer oTMeTUTb, 4TO nepsBuuHbie BHYTPUOPMEHHBIE NYCTOTbI
pasmepom 6onee 20 MM Ha BonbwMX rNyBrHax OTMEUaOTCA PEeAKO, YTO CBA3a-
HO He C UX OTCYTCTBMEM, @ C OrPaHU4EeHHOCTBIO Pa3MepoB KepHa U TeXHoNoruen
ero ot6opa.

Ha ctaavax AnareHesa, kavareHesa W runepreHesa MeXXdOpPMeHHbie U BHYT-
puthopmenHble NYCTOTbI 06bIMHO B TOW UMK MHOW CTENEHWU BbINONHAIOTCA MUHe-
PantHbIMA HOBOODOPA3OBaHUAMM, YTO WU NOCAYXUAO OCHOBaHWEM uX o6veau-
HEHUA B NOArpynny ocratoudbix. MoHAaTHe 06 ‘ocTatouHbIX” NycToTax, npea-
CTaBnAloWKUX cobon 4atTh NyCTOTHOro NPOCTPaHCTBA, He 3aroAHEHHOTO LeMeH-
TOM, 66170 NpeanoxeHo P.K. Ynevet u J1.H. Cassautosoii. MoAo6HbIE NYCTOTHI
pacnpocTpaHeHbl AOCTATOYHO LWWPOKO, BCTPEYAlOTCA HA pasnuuHbiX rny6uHax
U MOryT 6bITb NEPBUYHLIMK U BTOPUYHLIMU. (IpeACTaBNEeHBbI OHU KaK MUK POFO-
pamu, Tak U makpornopamu. Vix pasmMepbl onpefenAioTCcA CTPYKTYPON UCXOA-
HbIX MNYCTOT U UHTEHCUBHOCTLIY NPOLECCOB MUHEPanbHOro HOBOOGPa30BaHMA.
Cpean Hux Hanbonee KpynHbie MaKpo- U Meranopbl PasMepoM A0 ASCATKOB
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Puc. 58. N3secTHAK GuomopdHblit, NOPOBO-KaBepHO3HbIA. MpemauuHcKan cke. 55, unrep-
Ban ray6uH 28542861 mM; OTNEYaTOK € PEHTTEHOTPaMMbLI; CBETNOE—NONLIE BTOPUIRDLIS
KagepHbl BLILIEGNAYUBAHMA U NEPBUYHLIE BHYTPUDOPMEHHDLIE NYCTOTLI, NPUYPOYEHHLIO
K paKoBuHaM racTponoa

CaHTUMeTpoB Haubonee uacto HabnAAITCA B 6GMOrepMHbIX WU3BECTHAKAX
pudoBbIX MaccMBOB, rae oHU MOryT 06pa3oBLIBaTL MEXKAPKACHbIE Neulepsl.

B ocobyto rpynny oTHeCeHb! NYCTO T BLILENAYNBAHNA — KaBepHbl, 06pa3o-
BaHMe KOTOPbIX NPOUCXOAWUT Ha NOCTCEAVMEHTAUUOHHbIX CTaAMAX NUTOreHesa
B pe3ynbTaTe pacTeopeHuA KapboHaTHOro mMarepuana U ero BbiHOCA U3 NOPOADb.
Pasamepbl ¥x BapbupYIOT B LUMPOKUX Npefienax — OoT Aonet Munnumerpa Ao Ae-
cATKoB MeTpoB (KapcroBble neuwiepbl U nonoctu) . Haubonee uHTEHCMBHO NPO-
LEeCChl BbILENAYMBAHVA NPOABNAIOTCA NPU runepreHese KapboHaTHLIX 06pa3o-
Banuit.. O6pasyiowmeca Npu 3TOM NyCTOTbl MOXXHO NOAPa3AEeNUTbL Ha TPW NOA-
rpynnsi: passuBaiowuecA No uemeHTy (yHacneaoBaHHble), Mo UeMeHTUPYeMO-
My matepuany u no ecei nopoae (HosooBpazosatHHble) .

Npn dopmmposaHnu nycToT BbilenauwBaHUa LeMeHTa 06A3aTenbHLIM
ychosueM ABNAETCA Hanuune B8 HeM nyTeit hunsTpaunun dnouaos, T. e. ocTa-
TOYHbIX MUK PONOP W KaHanos, N0 KOTOPbIM NOCTYNaeT pacTBOpUTENb U yAanA-
IOTCA NPOAYKTbI pacTBopeHun. B pesynbrate usbnpatentHoro BhitllenausaHus
NOPOA MOFyT 06pa3oBbLIBATLCA TaKue PasHOBUAHOCTH KapbBoHaTHLIX 06pazosa-
HWiA, Kak ""M3BecTKOBbIN Necok”, “waBecTkoBar™ u "‘aonomuToBan myka”,
Cno)KeHHble AE3UHTErpupoBaHHbIMKU hparmeHTamu nopos (oonutamu, ynenu-
KamMu KpuHowaei v Ap.), KoTopbie B CBOO ouepeab 06bIYHO He NOAHOCTHIO Bbl-
NONHAIOT KasBepHb! U NONOCTU BoienauBanuua. CneayeT OTMETUTL, YTO Nopo-
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AbI-KONNEKTOPbI C NOAOBHLIM NYCTOTHbIM NPOCTPAHCTBOM 06NaaatoT BbICOKH-
MU EMKOCTHbIMW M DUNLTPAUNMOHHLIMK CBoiicTBamu. Mo aanneim K0.U. MapbeH-
Ko [24], Ha YCUMHCKOM MeCTOpoXKAGHUM WX MopKCTOCTb RocTuraet 35 % npw
npoHuuaemoctu 1,5 - 10712 m2,

MycToTbl BblulenaumsaHnA, passusaoLMecs N6 ueMEHTUpYeMbIM dparMeH-
TaM KapBoHaTHLIX NOPOA, NPRACTaBNAKT Coboi, Kaxk Npasuno, Komnnekt
NycToT OT MUKPOKasepH A0 MakpokasepH. Popma nécneaHUX onpefenAeTCA
Mmopthonoruer Tex ¢parMeHTOB, KOTOpbie MNOABEPralOTCA PatTBOPEHUIO.
MycToThi 3TOW NOArpyNNbi ABNAKOTCA OTpULaTENbHLIMY PENNKTaMKU PasintHbiX
OpraHuaIMoB, MUKPOMUTONUTOB, AETPUTE, KOMKOB, OONIMTOB, NU30AUTOB U T. N.
BepoaTHo, npouecc n3bupatenbHOro BbilllenaduBaHuA NpU 3TOM HaYMHaRT Npo-
ABAATLCA elile Ha PaHHeM 3Tane auareHe3a. MMenHo ¢ 3tuM atanom J1.B. MycTo-
BanoB CBA3bLIBAN 3aporKAeHWe OTPUILATENbHO OPraHOTEHHBIX CTPYKTYP NOPOA,
UMeAa B BUAY, YTO PaCTBOPUMOCTb aparoHWUTa, Cnaralouwero PakoBsuHbl gayHbl,
3HAYUTENLHO Bhilie paCTBOPUMOCTU LieMeHTH Py oWwero WX KansluTa.

MycToTe! BuilenaumBaHuA, pasBuBaloWecH no Bcen nopode (cm. puc. 14),
06pasytoTCA Npu UHTEHCUBHOW UWPKYNAUMKU HEAOHACHILEHHBIX KAPBOHATHLIM
BEWecTBOM pacTeopoB. PopmMupoBaHUe NYCTOT 3TOK NOATPYNNbI NPOUCXOAUT
Ha Pa3nUYHBLIX UHTEpBanax rnybuH or HEeCKOAIbKUX MeTpoB — B MecTax nocTo-
AHHON 3arpy3Ku NOBEPXHOCTHBLIX WAk Pa3rpyiku MoA3eMHbIX BOA ND 30H3M
WHTEHCUBHOW TpEWVNHOBATOCTM, pasfioMdM unu NO naAesHnio NPorUUAEMBIX
NNacToB A0 COTEH U ThbICAY MeTpPOB — B ruApOXMMUYECKON 30HE pa3BUTUA FUA-
pokapBoHaTHbix Boa. Hanbonee nHTeHCMBHO Npouecch BbilllenaunBaHua NPoTé-
KaKwT B KapboHaTHbIX NOPOAax, Y KOTOPbIX Y)ke umMénach tuctema Xxopowo to-
o6 aloWMUXCA NYCTOT, COXPAaHUBLUMXCA OT NpeAllecTBYOWUX CTaauin nutore-
He3a, UMK NOABUNACL BO3MOXHOCTb COO6LLEHUA No HOBOOOPa3DBaHHBIM TEKTO-
HUYECKUM TpeWMUHam U TpewmHaM pasrpyaku. B ceoem Gonblumuctee, ocobeH-
Ho npu 06pazoBaHUKU NOAOCTEN, NYCTOThI HTOW NOArpyNNbi ABNAKOTCA pPe3ynbTa-
TOM nposBneHUA KapcTa (naneokapcra).

MyctoTht BbillenaunBaHua BCTPEYaAOTCA B PasAUYHbLIX FEoTeK TOHUYBCKUX
perMoHax = nnathopmax, reoMHKNMHANAX, NEPEAoBbIX Npornbax, B nopofiax
pasnuuyHoro Bo3pacta — ot KemMbpua A0 aHTPONOreHa, ¥ Ha pasHbIX rnybunax.
Tak, B8 NOACONEBbIX NANEo3OWCKUX oTNOXKEHWAX [MpUKacAUNCKON BRaaWuHb!
MUK PO- U MaKpoKaBepHbi ycTaHaneHH B uHTepdane riybuH ot noBepxHOCTH
(XMunaHckuii pudoseih Maccus) ao 5000 M u 6onee (Mectoporkaerus Kapaua-
raHak, TeHrus u ap.) . B HUX e 0TMeyalnTca U NoNGCTY BbILLENauuBaHUA pa3-
Mepom 3—6 M, UKCUPYIOLLIMECA no NpoHanaM 6yposoro WHETPyMenta (3a-
naaHo-TennoBcKoe MeCTOpPOXAeHUE U AP.) . B ussetTHAKAX BUuaeCKOro Apyca
Kusenosckoro KameHHoyroneHofo 6acteliHa MakpokasepHbi W Nelepbl pas-
MepoM 0 6 M ycTaHoBReHb! HE rnyBUHaxX oKono 1500 m. OrpoMHbie KapcTo-
Bbie newiepsl, coobuialowmecs apyr ¢ Apyrom U ¢ AHEBHON NoBEpXHOCTbIO, Pac-
NoNoXeHHbie Ha rny6unax 700—000 m, hiBecTHLI Bo MHOrMX cTpaHax Espone,
Asznu u Amepuku.

CBoeo6pazHbIM TUNOM NYCTOTHOrO NPOCTPaHCTBa, KoTopoe 4atto Habmo-
AaeTCA B pa3nuUuHeiX nopoaax, u B8 KapﬁoHaTH’blx,' B 4aCTHOCTW, ABRHIOTCA
TpewnHbl, OHW OTAUYADTCA OT NOP U KAHAHOB reHE3UEOM, CTPYKTYpoi U 3aKd-
Hamu ABuXenuR ¢niouaos. O6pasosaHue TPELMH B 0CafioYHbIX 06pasoBaHUAX
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MPOUCXOAUT, KaK YXKe YNOMWHAN0oCh, Ha PasnuyHbIX CTaAMAX NUTOreHesa 8 pe-
3ynbTate NPoOABNEHWA NOCTCEAUMMEHTALUOHHbLIX NPOUECCOB U NOA ACWCTBUEM
TEeKTOHUYECKUX HanpaXXeHuh. B cBA3W ¢ 3TUM cpean TPewmnHHOTo NYCTOTHOMO
NPOCTPaHCTBa BbIAENAKTCA YeTbipe reHeTUYeCKWUe rpynnbl TPEWMH: nuToreHe-
TUYECKUE, TEKTOHUYECKUE, Pasrpy3KU U BbIBETPUBAHUA, KAXKAAA U3 KOTOPbIX,
Kak oTmeuan B.B. BenoycoB, xapaKTepusyeTCA HEOAMHAKOBON PONbI B NPo-
yecce aABvxeHna dnionaoB. B cBoem BONbLUMHCTEE OHW ABNAIOTCA HOBOOOpPas3o-
BaHHbIM NYCTOTHbIM NPOCTPAHCTBOM, 33 UCKAOYEHUEM TeX TeKTOHWYECKUX
TPEeWwUH U TPeWuH Pa3rpy3Ku, KOTopble pasBUBaOTCA NO NEPBUYHBLIM NNTore-
HETUYECKUM.

K rpynne nutorenetnueckux TpewmnH [.C. CokonoB npeanoMn oTHOCUTH
TPewWwmnHb! YCbIXaHMA N COBCTBEHHO NUTOreHeTUYeCKUe, Cpesu KOTOPbIX OH
BbIAENAN NNACTOBble U BHYyTpuCnonHbie. 0.U. MapbeHKo K HUM e npuumcnaeT
TPewWwM Hb! YNNOTHEHWA U KPUCTannn3auuu.

TpewnHsb! yCcbixaHnAa o6pa3yOTCA Ha CTaauM avareHesa npu 6bICTpon noTe-
pe BoAb! KapboOHaTHLIMKA 0CaAKaMMU, YTO YaCTO MOXKHO HabnwAaTh B NPUAUBHO-
oTnMBHOW (nuTopanbHol) 30He Mopckux BacceitHoB. OpUEeHTUPOBaHb! Tpewm-
Hbl 3TOW NoArpynnbl 06bINHO NONEpPeEK CROMCTOCTU. MakKCUManbHY PacKpbi-
TOCTb, AOCTUTAOLWYI HEPEAKO AECATKOB MUNNAMMETPOB, OHU UMEIOT B BEpXHen
yacTu cnoeB (nNnactos) v GbICTPO 3aTyXalT K UX HUXKHENH YacTu. [lnnKHa TpewuH
yCbIXaHUA OrpaHWYMBaeTCA MOLWHOCTLIO cnoA {nnacta) kapboHaTHOro ocaaka.
JIuTudnunpoBaHHbie U PacTPecKaBLIMECA OTNOXeHWA 06bIYHO NepeKpbIBalTCA
HOBbIMW OCaaKaMu, PopPMeHHbIe 3NEeMEHTLI KOTOPb!X B 3aBUCMMOCTM OT pasMe-
pa dparMeHTOB BbINONHAKT TPEWWUHb! YCbIXaHnAa NMBO 4acTuyHo, nnbo non-
HOCTbIO.

TpewmnHb! YNNOTHEHWA BO3HUKAKT B KaPHOHaTHOM 0CafiKe, XapaKTepuay-
WeMCA HEeOAWHAKOBON AMTU(GUUWMPOBAHHOCTBIO CRaralwux ero gparMeHTos
8 npegenax cnoA (nnacta), 3a cueT UX NPOCKanb3bIBaHUA OTHOCUTENLHO APYT
apyra. TpewuHb! 3Toi noarpynnb! Haubonee yacto obpasyTca B8 KapboHat-
HbIX OCaAKax, UMEKLWMX Pe3KyH pasHULy pa3MepoB uemeHTHpyeMsbix dpar-
MEHTOB W UeMeHTa — 3T0 06noMouHble, BUoMopdHbIe, CryCTKOBbIE U ApYyrue
KapboHaTHblie 06pa3oBaHnA. TpewmnHb! YNNOTHEHWA TArOTEIT K rpaHvuam pas-
aAena yxe nutmduumpoBaHHbIX hparMeHToB 0caaKa ¢ MeHee NMTUGULMPOBaH-
HbIMW, NpeaCTanALWUMA cobon KapboHaTHbIN un. PacKpbITOCTb UX Hebonb-
waA (KakK, NpaBuno, 3T0 MUKPOTPELMHBI), @ ANUHA COM3MEepMMa C pasMepamm
LeMeHTUpyemMbIx hparmMeHTOB.

TpewuHs! KpUcTannusaumm 6binn snepBble oTMeyeHb! U ommcanbl C. Tabe-
pom. O6pasyoTCA OHWM NOA AEWCTBMEM CUA PaCTyWMX KPUCTannoB. MexaHu3m
3TOro Npouecca 3aKnlYaeTCA B8 TOM, YTO KPWUCTannbl HOBOOBPa3oBaHHbIX Mu-
HepanoBs, pacTylue nonepek yXe UMerLWnUXCA TPeWMH, PaCKIUHUBAIOT U yaANu-
HAKT UX.

Haubonee pacnpocTpaHeHb! Cpean NUTOreHeTMYECKOro TPEWMHHOTO NYCTOT-
HOTO NPOCTPaHCTBA TPewWwuHbl HaNNAaCTOBaHWA U BHyTpMcionHble. O6pasytoTea
OHV B8 KapboHaTHbIX OCaaKax B npouecce UX NATUGUKALUU NPU YNAOTHEHUN
n notepe soabl. OpUeHTUPOBaHb! TPewnuHb! B OCHOBHOM NapannenbHo Clouc-
TOCTU. TpewmnHb! 3TON NOArPYNNbI Yaule BCEro BCTPEYATCA B Meprenax, MUK-
PO- U TOHKO3EPHUCTbIX U3BECTHAKAX U A0NOMUTaX, O4YeHb PeAKO — B oBnomov-
HbiX # BUOMOPMPHBLIX M3BECTHA Kax.
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OcHosHbIMK thakTopamu, orpeaenAloLWMMHY PacrnpoCTpaHeHHOCTL CO6CTBEH-
HO NMTOreHeTMYECKNX TPEWVH B NOPOAax, ABNAIOTCA CTPYKTYPa W 4nicrio nep-
BuuHbix nop. [1.C. CoxonoB oTMevan, 4To BoAa oTxxmumaetca 6es ocobbix 3art-
PYAHEHWIA M3 KapbBoHaTHbIX 0CAaAKOB, KOTOpbie UMEIOT KPYNHOE, XOPowo Co-
obuwarouwieeca riepsnyHoe nopoBoe nNpoctpasdcTeo. M, Hao6opoT, U3 0CaaKoB,
Y KOTOPbIX MOPb! U COBANHAIOLWIME UX KaHaNbl UMEIOT YNbTPaMUK PO- U MUK pO-
pPa3Mepbl, OT)aTue BOAbl 3aTPYAHEHO W COMPOBOXA3eTCA BO3HUKHOBEHWEM
6onblwinMx pacrarvBatolmx HanpaXeHnin. OHWM U ABNAIOTCA HENOCPEeACTBEHHOM
npuunHo 06pa3oBaHUA B OCaAKax AWTOreHeTMyeckux tpewuH. B kapbonar-
HbIX CNOAX, CMOXXEHHbIX OCaAKaMW ¢ Nofo6GHbIM NEPBUYHBIM NYCTOTHbLIM
NMPOCTPAHCTBOM, TPelnHbl HannacToBaHnA U BHYTPUCNOWHbIE UIPatoT onpeae-
NAIOWYIO ponb B KayectBe NyTeW ABWUXKEHWA OTXKWMaeMOW W3 CNoeB BOAb!
B npotecce ux nntudukaumn. B.H. Kanayesa otMeyaeT, 410 oTACNLHbLIE NMTONO-
TMYECKUEe TUMbI 0CafoYHbIX 06pa3cBaHul obnafatloT PasNUYHON CKITOHHOCTHIO
K PasBUTUIO NUTOMeHETU4ECKNX TpewwimH. No mMepe CHMUXKEeHWA NNOTHOCTY TPewwmH
MX MOXHO PacnonoXwWTb B TaKoW NOCNEAOBaTENbHOCTU: TMMHa — Meprefb —
AONOMMUT — W3BECTHAK — necyaHuK. Mo aannbim K.U. Barpudueson v .E. be-
nosepoBon [3], cpean kapBoHaTHbIX NOpoA HanBonbwenh NAOTHOCTLIO NUTO-
reHeTUYeCKWUX TPewmnH obnafalT XemoreHHbie W3BeCTHAKW W A0NOMWUTLI.

FyctoTa NUTOreHeTUYECKNUX TPELWMH W CTeReHb WX PacKpbITOCTU 3aBWCAT
oT MowHoctu cnoeB (nnactoB). [.WU. Fypesuy otmeuaeT, yto cnon Kapbownar-
Hbix 06pasoBaHnit Manoi MOLWHOCTW, KaK npaBuno, cofepXat Gonbioe Ko-
AVNECTBO BHYTPWUCIOWHbLIX TPewuH, HO € OYeHb Manoi packpbiTocTbio (Ao
0,001 mm)}. HaoBopoT, pacKpbITOCTbL MOWHBLIX NMAcTOB, rAe Takue TPewmHbl
peakun, HamHoro Bonbliaa. M3 310ro MoXXHO cAenaTth BLIBOA O TOM, 4TO B Kap-
60OHaTHbLIX CMOAX Manoi MOWHOCTY C BLICOKON NAOTHOCTHIO NUTOTEHETUYECKNX
TPEWWH ABUXKeHUe NNacTosbiX BOA 3aTPYyAHEHO M3-332 UX MaNOW PacKpbITOCTK,
U HaoboporT.

TekToHnueckue TpewmnHb! HGopMUpPYITCA NOA AGNCTBMEM TEKTOHWYECKNX
HaNPAXEHU B NUTUDNUMPOBAHHLIX OCafiouHbIX 06pasoBaHvAX. B oTnuune
OT ANTOTrEHEeTUYECKWUX TPEWWH OHW UrpaT Gonee 3HaYMTENbHYIO PONb B Npo-
uecce dunbrpaunm GNOMACB, YTO CBA3aHO C MX HaMHOro Bonblienh NPOTAMXKEH-
HOCTLIO ¥ 4acTO CKBO3HbLIM XapaKTepoM. T eKToHUYecKue TpewnHbl oBbiyHo ce-
KYT MollHblie Tonwy nopog v obecneunBatoT MHTEHCMBHYIO LMPKYNALMIO NOA-
3E8MHbIX BOA B MOUWMHbLIX TONWax NOPOA, 3aneratolinx Ha PasnuuHbix rnybuHax.

B 3aBucumoctn oT Buaa aedopMaumnii Mo poa CPEeAN TEKTOHUYECKUX TPELLNH
BbIACNAIOTCA ABE NOArpynnbi: OTPbIBa U ckona. flepsan obpa3syeTcA 3a cuer
BO3AENCTBNA Ha NOPOAbI PAaCTAMMBAOWNX, PagnanbHbiX, @ BTOPaA — Kacatenb-
HbIX, TaHreHUManbHbIX HarpaxeHnin. BennuynHa packpbiToCTU TPeWwMH Bapbu-
pyet B oueHb wupoknx npeaenax ot 0,0001 ao 10 mm w Gonee. MNMpoTaxeH-
HOCTb MX TaK)e CcamMas pa3Hoobpa3sHaA: OT HECKOMbKNX CAHTMMETPOB A0 COTeH
MeTpo.. T1pn n3yyeHUn TEKTOHWYECKNX TPewuH B KepHe 06bIvHO yAaeTcA Hab-
niogatb 06e noAarpynnsy, a Mo BenMynHe pacKpPbITOCTU yCTaHasNMBaKOTCA AULWb
MWK POTPeWMHLI, TaK Kak No BCEM OCTafibHbIM KepH Npu BbIBypuBaHuu paspy-
waetcsa.

Bonpocb! reHesuca u mopdonorun Tpewms Hanbonee NONHO PaccMOTPEHb!
B.B. Benoycosbim, M.B. 3oBckum, M.B. Pauem, C.H. YepHbiwesbim, P.C. Ko-
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neictaHCcKuM, K.U. BarpuHueBon v ap. B.B. benoycos cpean 6onbiuoro pasHo-
06pa3va TEKTOHWYECKWUX TPeLuH BbiAeNAET CKPbITbie, 3aKPbiThle U OTKPbITbIEL.
K nepsbiM 13 HUX OTHOCATCA TPewWHb!, KOTOPble B NOPOAaX MaKpocKonu-
YecKu He BUAHbI, TaK KaK OHU MMEIOT O4eHb He3HaunTenbHy WupnHy (mexee
0,1 mm) . O6Hapy>KMBatOTCA OHU B MOPOAAX C MOMOLLBK CrieyManbHbiX MeToA0B
YyNbTPa3ByKOBOro MNPO3BYYMBAHWUA, HACbILIEHWA CMONaMu U noMuHodopamu,
a TaKxXe NPy MexaHW4YeCKOM BO3AeNCTBUMM Ha ob6pa3usl. O HanuuMn CKPbITHIX
TPewmrH MOXHO CYAMTb No KoHdurypaumu usnomos. O6bIyHO BHEwHe MOHO-
NUTHLIE NOPOAb!I C TOHYANLWIKUMKU, BONOCAHLIMU MUKPOTPewMHaMu nNpu yaape
pacCchbiNalTCA Ha Menkue 06noMku onpeaeneHHon ¢opmbi (oTaenbHoOCTH) .
MpucyTcTBUE CKPbITLIX TPEWMH, KaK NPaBuUio, yny4iaeT eMKOCTHbIe U hunbT-
pauMoHHLIe CBONCTBA NOPOA.

K 3aKpb!ThIM OTHOCATCA TPEWMWHbI, KOTOPbIE 3aN0AHEHb! Pa3NNyHbLIMU MU-
HepanbHbiMU 06pa3oBaHUAMU, 06bIYHHO BUAUMbBIMW HEBOOPYXEHHbIM rNa3oMm.
B cBA3WM C Tem 4TO 3aKPbIThblie TPELWWHbI NOMHOCTLIO BbINONHEHL! HOBOOBpPa3o-
BaHHbIM MWHepPanbHbIM BelecTBOM, CYLLEeCTBEHHON ponn B npouecce NnepeHoca
G NOMAOB OHY He UrpatoT.

HanpasneHue aBuxeHua Gnongo8, UHTEHCUBHOCTL WX unbTpaumnn onpeae-
NAKTCA OTKPbIThIMU TPelnHamu, obnaaalowMmMm 06bIYHO Pa3AUYHON pacKpbl-
TOCTbi0, GOPMUPYIOWICACA NOA ACACTBUEM TEKTOHWYECKUX CUMT U BTOPUUHDBIX
npoueccos8. BenuunHa pacKpbITOCTU MO NPOCTUPaAHUID TPpewnH 0BbiYHO Henoc-
TOAHHa.

Cpeaun TpewmH, UCxoaa M3 ux MaclTabos, paznuualoT Manbie, Unu BHYTPU-
cnouHble, u 6onblume, cekywue. B.B. BenoycoB ManbiMu Ha3biBan Te TPEWUHbI,
KOTOpble pPacceKalT OTAeNbHble NNACTbl NPeMMYyLECTBEHHO B NepPrieHANK ynap-
HOM K HannacTOBaHWIO HanpaBNeHWW U 3aMblKalTcA B8 ux npegenax. Mo npoc-
TUPaHWUIO pa3Mepbl 3TUX TPEWMH orpaHuyeHHbl. O4YeHb 4acTo B KaXKAOM nnacre
TpewWnHb! pacnonaraldTCA C HEKOTOPbIM CMeuieHneM, KynucoobpasHo no oTHoO-
WeHWI0 K TpewmnHam CoOCeaHero nnacra.

Bonbiuue, unu cekylume, TpeLMHbI PacceKalT NauyKu CROEB U B HEKOTOPbIX
CRy4Yaax AOCTUralT pasMepoB B HeCkONbKO coTeH MeTpos. B npegenax ceky-
WMX TPEWwmrH 4acTo MOXXHO HabntoaaTk 3HaYNTENLHOE KONUYEeCTBO CONYTCTBYIO-
Wwnx, oNeparLINX, MUKPO- U MaKpoTpewmnH caMon pa3HoobpasHon mopdono-
U1 U OpUEeHTUPOBKU. [10 OTHOLUEHUIO K NPOCTMPAHUIO CTPYKTYP Cpeav TPewuvH
BbIAENAKTCA NPOAONbHbIE, NOMNEpPeYHbie U KOCble PasHOBMAHOCTW, a B Chy4ae
KYNONOBUAHbIX CTPYKTYP — paananbHble U KOHUEHTpUYeCKue.

B npupoae npakTtuuyecku He BCTPe4ardTCA 0AUHOYHbIE TpewuHbl. OHuU 06by-
HO 06pa3yoT CcMCTeMb! MK XKe PAA CUCTEM TPeLWH, NepeceKannXca MeXay
coboi noa pasHbiMu yrinamu. MNMpu HanuuMm Tpex OPTOroHanbHbIX CUCTEM Tpe-
WKH 06pasytoTcA O0TAENbHOCTHU, Cpean KoTopbix No dopMe U pa3mepam Bbiae-
NAKTCA Cneaylolive pasHOBNAHOCTU: Kybuueckas, rnbiboBas, Nnnockas, nnac-
TWHYaTaA U CRaHUeBaTaA. B Tex cnyvyaAax, KOraa cucTeMb! TpeLMH NepeceKatoT-
CA He NOA NPAMbIMKW yrnaMwu, OTRENBHOCTU MOTYT UMeTb NPU3MaTUYecKylo,
pom6Go3agpuyeckyto u apyrue hopmbl,

Pazmepb! otaenbHocTe (6noKoB), BO3HMKAOWNX NOA AEHCTBUEM TeKTO-
HUYECKUX HanpAXeRuin 8 NUTM(HULMPOBAHHbIX 0CaA04YHbIX 06pa3zosaHnAX, 3a8u-
CAT OT MOLLHOCTU NNactoB U M3INKO-MeXaHWYeCKUX CBOWCTB Cnaralwimx no-
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poa. W3BectHO, 4To NpY NPoYMX paBHbIX YCNOBUAX MOUIHbIE MNACTbI B NpoLec-
Ce pacCTAXKEHWA PACKanbiBalOTCA Ha KPynHbie 610KK .U ¢ BonbwMMK paccToR-
HUAMWU MeXAy TpewuHamu, a nnactbi Mano# MOWHOCTX paccexatTcA bonee
YacTbiMWU TPEUWIMHAMM Ha OTAeNnsLHOCTU Hebonswux pazmepos. B Tex cnyuanx,
KOFAa CiloM OAWHAKOBOW MOWHOCTU CRararTCA NOPOAIMU pasnMyHot TBepAOC-
TM ¥ NNACTUYHOCTYU, OHU NPU TEKTOHUYECKUX Harpy3kax obpasytor 6noku pas-
nuuHbIX pasmepos. HanbBonee npouHsble pasHOCT NOPOA NpU 3TOM 06pasyloT
OTAENLHOCTU HaMBONbLIMX Pa3MePos, U NNACTbl, CROXEHHbIE UMW, UMEIOT Hau-
MEeHbLLUYIO NNOTHOCTL TpeluH. Mo Mepe CHUXEHRUS NPOYHOCTU NOPOA pasmep
06pasylowmnxca 8 HUX 6NOKOB CHUXAETCA, @ NAOTHOCTb TPEWWH NOBLILUAETCA.

Ucxoas U3 opueHTMPOBKU TpewmH OTHOCUTENLHO TEKCTYPHLIX 0COBeHHOC-
Telr nopoA (CNOWMCTOCTH, CMaHLEBaTOCTU) UMK Ke OTHOCUTENLHO PACcNONOXEHUA
nnacTuHuaTbix Muxepanos, A.E. Muxaitnos npeanoxun reoMeTpUyecKy Knac-
cudukaunio Tpewmd (puc. 59), 8 KOTOPOW BLIAENEHO YeTbipe Pa3HOBUAHOCTH
TPEWWH: nonepeyHste, NPOAONLHbLIE, KOCLIE U cornacHbie. OaHaKo nNpu n3yve-
HUW TpeuwnHHOro NYCTOTHOrO NPOCTPaHCTBA rnyBoKo3aneralouwmx Nopoa-Kon-
NeKTopos, NPOBOAMMOM NO KEPHOBOMY Matepuany, AnA KOTOPOro OTCYTCTBy-
eT OpUeHTMPOBKa NO CTpaHaMm ceeTa, Haubonee yao6HO noapasaeneHue TpewuH
OTHOCMTENbHO TeKCTYPHbIX OCOBEeHHOCTE KepHa Ha TpU pPa3HOBUAHOCTU:
BEpPTUKanbHbie (COOTBETCTBYHOWME NONEPEYHbIM M NPOAOSLHbIM) , HAKNOHHbIE
(ovBevaowme kKocbim) U ropusoHTansHbie (cornacHbie) .

XapakTep B3aMMHOro nepece4eHns TEKTOHU4ECKWX TpeWwMH, a TaK>Ke coc-
TaB 3aM0ONHAKOUWEro UX BeLLeCcTsa AaT BO3MOXXHOCTL BbIAGNATL CPEAN HUX OT-
AenbHbie reHepauMn U CyanTb 06 OTHOCUTENBHOM BpeMeHn Ux ob6pa3osaHuA.
Unucno reHepaunii TEKTOHWMYECKWX TPewMH B NAacTax He ABNAETCA NOCTOAH-
HbIM. B Ka)KaOM KOHKpEeTHOM crny4ae OHO ONPenenAeTCA reonor MYecKomn uc-
Topueir passuTua paioHos. Hanpumep, ecnv 8 NPoAyKTUBHLIX BUOFrEpMHbLIX
BOAOPOC/EBLIX CPEAHEKAMEHHOYIONbHLIX U3BECTHAKAX MECTOpPOXAeHWA TeH-

flpocmupanue
nopod

Puc. 59. Feometpuueckan knaccuduica- Puc. 60. ConoctaBneine CBoAHbLIX PoO3-
uns TpeiuuH. Mo A.E. Muxaiinosy. AuarpamMm TPEWWHOBATOCTH NOPOA yHacT-
YepHuii cnoit — CRoucTocTs; TPeWwMHbI: KOB BHTUK/MHaNLHBIX neperuGos cnoes.
aba, w a'6’s’ —~ nonepeunvie, 2de w a — no HabnioaeHUAM Ha AHESHOU MNo-
20'e — npoaonbHbie, 3K w N 3K — BepXHOCTH; 6 — no rnyBokum ropusos-
KOCbIE, 1M H — COTNacHbie Tam (no kepHy Bulutamakckon cks. 23)
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ru3, npuypoueHHoro K MpuMopcKoMy NOAHATUIO OrO-BOCTOYHOW vactu [pu-
KacnUACKOW BNaauHbI, UCNbITaBwero B nocnebawkupckoe BpeMa UHTEHCUB-
HbI NOABEM, @ C BEPXHEaPTUHCKOIO — NOTFPY>KEHUE, BbIACNAIOTCA YETbIpe reHe-
PaUMKM TEKTOHWYECKUX TPELUUH, TO B FEHETUYECKM CXOAHLIX W 3aneraloumx
B Tex e uHtepsanax rny6uH (6onee 4000 M) u3BecTHAKAX HUXHENR Nepmu
mectopoxkaeHua KapawaraHak (TpouMuKwuii BbICTYn CEBEPO-BOCTOMHOM YacTu
BNaAuHbl) , He UCNBITAaBLWIMX NOAOBHLIX UHTEHCUBHBIX 3HAKOMEPEMEHHbBIX ABU-
YKEHWUNA, UX HAacYUMTLIBAETCA TPY.

MNpu n3yvyeHUN TPELIMHHOrO NYCTOTHOrO RpoCTpaHcTBa rnybokoszanerato-
WMX NOPOA eAUHCTBEHHbIM WUCTOYHWKOM WHopMauun ABMAETCA KEPHOBbIN
Matepuan, MOAHUMAEMblit U3 ckBaxxuH' . Mpu 3TOM 4acTo BO3HMKaeT BORPOC
0 cTeneHn MHDOPMaTUBHOCTM KepHa, NOCKONbLKY Npu BbibypuBaHuu oH 06bI4HO
pa3pywaerca No NoNbiM Makpo- U MUKpoTpewnHam. EctectBeHHO, KEPHOBHbI
maTepuan u3-3a OrpaHUYEHHOCTM pasMepa HeceT MEHbLUYID, YeM ObBHarkeHuA,
nHhopMaurio o TpewmnHax U ocobeHHo 0 ux npoTaxkeHHocT. Ho Bce ke nipu
AOCTaToOMHO MONHOM BbIHOCE KepHa U3 rnyBokux ropusoHtoB (He meHee 70—
80 %) v cooteeTcTeylOWEN 06paBoTKe MaTepUanoB MOXXHO NONY4YATb AOCTO-
BEpPHOE NpeAcCTaBfeHWe O xapakTepe TPewMHOBaTOCTU Ha raybuHe. 370 noa-
TBEPXKAAeTCA CPaBHEHWEM CBOAHbLIX pO3-AMarpaMm TPEWWHOBATOCTM MOPOA
apTUHCKOro APYca HUXKHEN NEePMM YYacTKOB aHTUKNWHanbHbIX nepernbos cno-
eB, MOCTPOEHHBLIX COTPyAHWKamu AKTH6uHCcKoro oTaenenua 3anKasHUTPU
no AaHHbIM HabnioaeHWH Ha AHEBHOW NOBEPXHOCTU U KepHy ckB. 23 buwra-
MakcKon 6paxuaHTuknuHanu. OGe anarpaMmMbl UMEOT XOPOLUYH -CXOANMOCTb
(puc. 60) .

Takum o6pa3zoM, Hannyve B NOpoAax, saneramoMx Kak Ha Manbtx, Tak U Ha
6onbWnUX rny6uHax, NONbIX TEKTOHUYECKUX TPELMH OTPLIBA U CKOMa NOBbILIA-
eT Konnektopckue ceoiicTea, ocobeHHo npoHuuaeMoctb. Hanpumep, ecnu mac-
CUBHbIE MUK PO3EPHUCTLIE U3BECTHAKW HU3KON nopuctoctm (no 2—3 %) npak-
TUYECKW HENPOHULLAEMBI, @ TPELLIMHOBATbIE UX Pa3HOCTU y>ke 0ObIYHO OTHOCATCA
K TPeWWHHLIM nopofaM-Konnektopam VIl knacca (no knaccudukaumm
K.WU. BarpuHueBoi1) u 4acto coaepxkat B TpewmHax YB (mectopoxaeHua XaHa-
»on, Kapauaradak v ap.).

Inyboko3saneratowine nopoab! NOA AENCTBUEM Harpysku BbltenexxatiyXx
TONLW, HaXxoAATCA B COCTOAHUM OBBLEMHOrO CXKaTua, YTO onpeaenAeT PacKpbl-
ToCTh TpewmH. MNpu BosabiMaHuu rnyboko3saneralwowmx NOpPoa U pasmbiBe ne-
pPeKpbIBaOLWKX UX 0Cafo4HbIX 06pazoBaHUt NPOUCXOANT CHUXKEHUE BENUUYAHDI
o6BveMHbIX HanpaxeHuir. B 3TMx ycnoBuax nopoab! NONY4aldT BO3MOXKHOCTb
paclIMpATLECA, YTO CNOCOGCTBYET PAacKpLITUID YXKEe UMEKLWUXCA B HUX NUTO-
TEHETUYECKUX U TEKTOHUYECKUX TPELUMH, @ TaK>Ke BO3IHUKHOBEHWIO HOBbIX —
TpeWwmnH pasrpysku. PackpbiTe TpewMH noa BAMAHWEM Rpouecca pasrpy3ku
Bneyer 3a coboit aKTUBU3AUUIO UMPKYNAUUM NOA3IEMHBLIX BOA U TEM CaMbIM
cnocob6CcTBYET pPaclMpPeHUIO TPELLWH 33 CYET UX BblLLENaYBaHUA.

1 o

®ororpacdmpoBaHue cCTeHOK HEOBCAHKEHHBIX CKBAXWH, 33MONHEHHbIX MPO3PaYHON

BOAOW, C NOMOLLLIO CNEeUnUanbHbix GOTOKAMeEp U TENEBU3NOHHbLIX YCTPOWCTB Y Hac B CTPaHe
NOKa HE NONYYUNO WMPOKO o PacnpoCcTpPaHeHna.
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B runeprexese, npu Bbixoae KapboHaTHBIX NOPOA Ha AHEBHYH NOBEPXHOCTL
unu 6nM3Ko K Hel, OHU NOABEPraloTCA BO3AEUCTBUAM CYTOYHBIX U CE30HHbIX
KonebaHui TemnepaTtypbl, 3amep3aloLlient BoAbl, PaCKAUHUBAHUIO KOPHAMU pac-
TEHWA U T. N., BCREACTBUE 3TOro B HUX o6pasyiloTca TpewinHbl BbIBETPUBAHUA,
BbiaenatownecA B ocobbiii reHetuyeckuini noasua. Hepeako coBmectHo ¢ Tpe-
WMHaMM BbIBETPUBaHUA B KapBoHaTHbIX nopoaax Habntopawtca U KapcroBble
nycToTel (KaBepHbl M NONOCTH) , BO3HMKaKWWMe NoA AercTBueM atMochepHbIX
ocankoB. Mo OTKPbLITEIM NPOTAXKEHHLIM TPeULMHaM KUCNble NOBEPXHOCTHbIE
BOAb! NPOHMKalOT Aaneko B rny6b nopoa, paclMpAA 3a CHET UX pPacTBoOpeHUA
TPeWUHb! U KaHanbl, co3faBas HEPaBHOMEPHO-NOPUCTLIE Y4acTKW, KaBepHbl
W NONOCTU BhbillenayMsaHUA pasHoobpasHoi hopMbl. 3akapcToBaHHble Kapbo-
HaTHble MOPOALI NPY NOCNEAYUeM NOrpy>keHUU Ha Gonbwne rnybuHbl B coc-
TOAHWM NPOTUBOCTOATL BbICOKUM TOPHLIM AaBNIEHUAM U COXPaHATL CBOU €M-
KOCTHbIE U hUnbTpPaunoHHete csoikctea. MopobHble Kap6GoHaTHLIE NOPOALI-
Konnekvopbl o6pasyoT Gonblive eMKocTu AnA cKkonneHuid YB, taxkue, kaxk
mecTopoxAeHna HedTu Parycta u Mena 8 Uvanuu, HedpTerazoBoe MecTtopoxae-
Hue Jlak u rasosoe Cex-Mapce Bo ®paruuu u ap.

leHeTnvyeckne 0cobBEHHOCTU MYCTOTHOrO NPOCTPaHCTBa KapBGoHaTHbIX No-
poa, ux Bonblioe pasHoo6pasve onpepenawiiuMm 06pazomM cKasLIBaKTCA U Ha
cTpyKType nycToT. [ycToTHOe NPOCTPaHCTBO ABNAETCA HEPerynapHou cucre-
MOi1, B CBA3U C YEM U YUCNO CBOMCTB, KOTOPbIE UCNONb3YIOTCA ANA OMMCaHUA
ero BHYTPEHHEro CTPOeHUA, HeonpeaeneHHo Benuko. MoatoMy noboit Hanepen,
BbIGpaHHbIA AnA 3TOro Habop XapakTepucTuK GyAeT BCeraa HENONMHbIM, Ha YTO
obpauwanu BHumanue euwe J1.C. MNeitbeHson, A.D. Wanperrep, B. Qurensrapar
“ ap. YKazaHHoe 06cTOATENBCTBO ONpeAenvMno MHoroobpasue npeacTasneHui,
BKnaabiBaeMbiX UCCAEAOBATENAMU B NOHATME CTPYKTYPL! NYCTOTHOTO NPOCT-
paHCcTBa NOPOA U 4aCcTO HaXOAALLMXCA B NONHOW 3aBUCMMOCTY OT Wenei u 3anay
uccneaoBaHUi.

Haubonblwee pasBuine uayyeHue CTPOEHUA NYCTOT, OCOBEHHO NOPUCTbIX
Ccpea, NOAYYUIIO B NOYBOBEACHUU, TPYHTOBEAEHMU, MEXaHUKE PbIXbIX NOPOA,
XMMUYECKOU TEXHONOMUU, NUTONOMUK U (huanke HedTerasoBoro nnacta. Han6o-
nee nonHaA MHHOPMaUMA O BLINONHEHHLIX B 3TOM HanpasleHuM UccnefoBaHn-
AxX npusoantcAa B pabotax J1.C. MNeitbeHaoHa, B.QHrensrapava, A.K. MapuoHo-
Ba, A.A. XanuHa u ap. He octaHaBnuBanck Ha AeTanbHOM PacCMOTPeHUN KOH-
uenuuia, 3aKnaabIBaeMblX PasnUyHbIMU UCCNEAOBaTENAMU B OCHOBY NOHATUA
CTPYKTYPb! NOpoBOro (MycTOTHOro) NPOCTPaHCTBa, OTMETUM, 4TO O6WIMM
B NpefcTaBneHnAX o CTPOEHUNU NYCTOT NOPOA ABMAIOTCA Te NPU3HaKKU, KOTopsle
obycnoenueaoTcA pasmMepamu, bOpMOn U B3aMMHbLIM COOTHOLIEHUEM UX COC-
TaBHbLIX 4acveil, T. €. AONEBbIM Yy4YacTMeM RYCTOT TOrO0 WNW MHOFO pasmMepa
B npouecce ABvxeHWA nionaos. OpHaKo aHanu3 pesynbTaToB M3y4YeHWUA
CTPYKTYpb! NYCTOTHOFO NPOCTPAHCTBA, €€ BAMAHUA Ha (IMNbTPaUMOHHYIO CNO-
Co6HOCTL MOPOA NOKaszan HeonpeaeneHHOCTb OCHOBHOFO NapaMerpa 31Ol Xa-
PaKTepucTuKn — pasmepa nycrot. CnoXHOCTE CTPYKTYPb! NYCTOTHOrO NPOCT-
PaHcTBa NOPoA, KapbOHaTHLIX, B 4aCTHOCTU, 06LIYHO CO3AaeT HENPEOAONUMbIE
TPYAHOCTU NPU YCTaHOBNEHUU UCTUHHbLIX 3HAYeHW BENUYMH NycToT. B cBA3M
C 3TUM NP peLeHU KOHKPeTHbLIX 3aaay AnA NycToT, a TakxKe yactuu (3epeH,
(hopMeHHBIX 3MEMEHTOB), cnaralouwux NOPoAbl, 06nafaroWnx CRAOXKHOM uUnn
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HenpasunbHoit HopMoi, BbiBMPaOT HEKOTOPble YCNOBHbIe pasmepbi U OrpaHu-
YMBAKTCA MUHUMANbLHLIMU CBEAEHUAMU O KPUBOW NNOTHACTU UX pacnpepene-
HuA. OTa onepaumMA OCYLIECTBAAEGTCA NMyTEM CXeMaTv3aumu NycTOTHOW cpeasl
B TON UMW WHON CTeNeHW PErynApHbIMU MOAENbHLIMU cucTemamu. Mpu 3Tom
HE33aBUCMMO OT NPUHUMAaEMO MoAenu nonyyaeman MHGopMaumna o pasmepax
NyCcTOT B OCHOBHOM 6yfleT onpeaenaTbCA METOAaMU UCCNEeA0BaHUA NYCTOTHOIO
NPOCTPaHCTBE, YTO U ABNAETCA NPUYMHON HeonpeaeneHHoOCTU NOHATUA pasmepa
nycToT.

daKTUyecKue AaHHble, NOAYYEHHbIE aBTOPaMu NPU UCCNEeAoBaHUU CTPYKTY-
Pbl NYCTOTHOro npocTpaHcTBa rny6BokosaneralowMx KapboHaTHLIX MNOPOA,
a taxxke pabotbi A.®. Boromonosoit 1 H.A. OpnoBoit nokasbiBaloT, BO-nep-
BbiX, YTO Pa3nuyHble METOAbI N3YUYeHUA NMYCTOT He QAT UAEHTUYHbIX XapaKTe-
PUCTUK UX CTPOEHUA W ONUCLIBAIOT PasNnyYHbIE CTOPOHbI CTPYKTYPbI Ancnepc-
HbiX cuctem (puc. 13, 61) u, Bo-BTOPbLIX, 4TO HanBonee BaxxHO, MeTOABI UCChe-
AOBaHWA AOMKHbI B NEpPBOM NpuBnumKeHMM cooTBETCTBOBATbL U3yYaeMbiM NPo-
ueccam copepykaHuA dnwovaos B nopole U ero hunsTpauun. B cBasu ¢ 3Tum
cyllecTBeHHOe 3HaveHue npuobpetaeT KnaccutbmMkaumMa nycToT No UX pasmepy,
NO3BONANLIAA CYyANTbL O BAUAHWUU Pas3fiuyHbIX TMNOB NYCTOTHOFO NPOCTPaHCTBA
Ha npoueccht hunbTpaumu dnonaos.

CneayeT OTMETUTb, 4TO B BGOMBLLUMHCTBE CYLLECTBYIOWIMX KnaccuuKauuii
06b1yHO paccMaTpUBaeTCA NULLIL OAUH acneKT XapaKTepuCcTUKU NYCTOT, a UMeH-
HO — WX paauvyc Uau AMameTp, KOTOpbiA Kak Gbl oTpaxkaeT Bce MHoroo6pa3ue
CTPYKTYPb: NYCTOTHOW cpeabl nopoA. OAHOR U3 OCHOBHBIX NPUYKH 3Toro 6biNno
70, 4T0 Ao 60-x ropoB ocHoBHasa Aobbiva YB y Hac B cTpaHe npou3soaunach
rnaBHbiM 06pasoM U3 TeppuUreHHbIX NOPOA-KONNEKTOPOB, 3aneraBliMx Ha Ma-
nibIX U cpeAHnX rnybuHax, mMano 3aTpoHYTbiX NOCTCEAMMEHTAUMOHHbIMU NPO-
ueccamu, U obnaparoWMX OTHOCUTENBHO MPOCTLIM CTPOEHWEM NYCTOTHOTO
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npoctpaHcTBa. MaccoBoe BoBneueHVWE B pa3paboTKy MeCTOopOXAeHWI HedTu
M raza, B KOTOpbIX MOPoAbl UMeT Bonee CNOXKHOE CTPOEHUE NYCTOTHOTO
NPOCTPaHCTBA, BbI3bIBAOT HEOOXOAMMOCTL WCRONL30BaHWA MPU ONUCaHUM
CTPYKTYpb! NYCTOTHOTO MPOCTPAHCTBa He TOALKO OQHOTO WX NapameTpa — pa-
avyca (unu puamerpa) RYCTOT, HO U ABYX APYrUX MPOCTPAaHCTBEHHbLIX BEAKU-
yuH — npoTmkeHHocT (anuHbl) W packpbitoctu (TonwmHbl) . CoBMecTHOE
paccMOTpEHUE 3TUX TPEX NapameTpoB FeoMeTpUu NyCTOTHOro NPOCTPaHCTBA
nopoa nossonaeT Honee 06LEKTUBHO NOAOIHTU K CTPYKTYPHON XapakTepuciu-
Ke nycToT.

B ocHOBY npeanaraeMoit CTpyKTypHo-mopdonoruyeckon knaccudukaumm
nyctot nopoa (7abn. 15) nonoXkeH AECATUYHLIA NPUHUMN WX PAsAENEHUA No
pazmepam, HauBonee 4acTo NpUMEHAEMSI uccneaoBaTenAMn. OTAMYUTENbHBIM
fpU3HaKOM NPU pPa3neneHuyM TUNOB NyCTOT Ha BUAbI ABAAETCA MEXaHU3M nepe-
Hoca ¢dnoupoB. Tak, B Mera- U MakpomnycToTax ABUXKEHWE >KUAKOCTA OCy-
W,ecTBAAETCA, NOAYMHAACE AEUCTBUIO CHNbL TAXKECTU U 3aKOHaM TMAPaBNNKH.
B mukponyctotax aBuXKeHWE (PRIOUAOB MOXKET NPOUCX0AUTL Be3 NpunoxeHUR
BHELWHEro AABREeHWA NoA BO3AeNCTBUEM KamMMANAPHLIX cun. [InA BbITeCHEHUA
tnionaoB 13 nyctoT 3TOM rpynnbl TpebyeTcA 3aTpata BHeEwHUX cun. B ynbT-
pPaMUKPONYCTOTax ABYXKeHWe (NIOMAOB He MPOMCXOAMT NPU CYLUECTBYIOWMX
rpaaveHTax AaBneHWA B peanbHbIX Npoueccax, Tak Kak B HUX cMayvBaioulan
thaza NPOYHO YAEP)KMBAETCA MONEKYNAPHO-NOBEPXHOCTHLIMU CUNTAMU, U OHU
no BceMy 06beMy 3anosIHEHb! NNEHKOW XUAKOCTU, TONWMUHA KOTOPO CocTas-
naet okono 0,0001 mm.

Haagtuns! cpean nyctotv Buiaenannce no ux Mopdonoruu, 1. e. COOTHOLUE-
HUIO TPEX OCHOBHLIX pasmMepoB, 06bIMHO onpepenAUNX 06veM NPOCTLIX reo-
MeTpuyeckux ten (wap, uMnuHAp, Ky6 u Ap.), ¢ KOTOpbIMU MOXHO annpoKcuU-
MUpOBaTL pPeanbHble NyCTOThl Nopoa. K Hapg™ny cCUMMETPUYHBLIX NYCTOT OTHO-
CATCA Mopbl, KaBepHb! U nonocTu, obnaaatouime MophonoruyecKum CXoACTBOM,
Bbipa@KalolWUMCA B TOM, 4TO UX pasMeps! No TPeM ocam uamMmepenua (X, Yu Z)
PaBHbL! AN OTAMYAIOTCA, HO He CyuiecTBEeHHO (B npepenax oAHOro MOPAAKaA) .
MNocnennee obycnoenuBeaet ux HeGonbwioe Mopdonoruyeckoe pazHoobpasue:
OKpyrabie—wapoo6bpasHble, ANH30BUAHbLlIE—ANANNCOO6pasHble, yrnoBarble —
6nm3kue K okpyrasiM. ML, CONPRXEHWE ABYX UAK HECKORBKUX CMMMETPUY-
HbIX NYCTOT, NPOUCXOAALLEE B Pe3ynkTate NOCTCRAMMEHTaUMOHHbIX NPOUECCOB
pPacTBOpeHNA UAN UX HENOAHOFO 3anoAHEHWA MUHEpPanbHLIMKU HOBOOGpasoBa-
HUAMU, NPUBOANT K BO3SHUKHOBEHUIO HeNpasunbHbIX GopM. Popma cummer-
PUYHBIX NYCTOT onpeAenAeTcA 06BEKTOM pacTBOPEHUA, T. €. TEM, 4TO NoaBep-
ranoCb pacvBopeHuio — (PparMeHT ocaagka, nopoabl (3epHO, arperat 3epeH,
pakoBuHa ayHbl UAK ee OCTatoK M T. N.) wMAu yacTe nopoas! (hayHncruyec-
KWE OCTaTKWU COBMECTHO C LEMEHTUPYIOUWIMM MaTepuanomM). B cBR3u ¢ 3tum
UX OCHOBHBIM OTNUYUTENBHBIM NPU3HAKOM ABAAETCA pasMep.

B ynbTpamukpo- U Menkux makponycrotax (nopax u kasepHax) pasme-
pom po 1 MM niouabl YAEPXKMBAIOTCA KaNUANAPHLIMU CUNamu, T. €. B HUX
KanunnApHbie cunbl Npeobnapaot Hap rpaBuTauMoHHLIMU. B Makponycrtotax
pasmepoM 1—100 MM, ¢ KoTopbiMU 06bIYHO OTOXKAECTBARIOT KaBEPHbBI, Ha0 6o-
POT, rpaBUTAUNOHHbLIE CUAbI NPeo6nafaloT Haf KanuANAPHLIMU W XKUAKOCTD

153



Tabnuuya 15

CrpykTypHo-Mopdonoruieckan Knaccuthukauun nycror

CootHo-
Haatun Paanoeua- |Pasmep nyctoT | wenne
nycrort Tun nyctoT Bua nycrtot HOCTb Myc- | No ocu Z, MM | paMepoe
TOT AycToT No
OCAM
Cum- [Nopbl [KaeepHw |CyBkanunnmrphbie - <0,0001 YRXXZ
MeTpuY- (ynsTpamuxkponyc-
Hble TOThY)
KanunnapHsbie Menkue 0,0001-0,001
{(mukponyctoTsl) {Cpeaxue 0,001—0,01
Kpynusle 0,01-0,1
Caepxkanunnap- |Menkue 0,11
Hoie (Mukponyc- [Cpeamue 1-10
TOoTb1) KpynHwie 10—-100
Kapcroeble\Meranycmel Menkue 0,01-0,1
nonocTn Cpeanne 0,1-1
KpynHbie 1-10
OrpomebIe >10
Acum- Kananbt Cy6KanunnApHbie - <0,0001 |Y >X2Z
MEeTPM- {ynsTpamukpo-
HblE ayCcTo 1b1)
I
Kanunnaphbie Menkue 0,0001-0,001
(Mukponyctothl) [Cpeanue 0,001-0,01
KpynHutie 0,01-0,1
Ceepxkanunnap- |Menkue 0,11
Hule (Makponyc- |Cpennue 1-10
TOTbI) KpynHble >10
Tpewmns) Cy6KanunnApHbIe - < 0,0001 Y RXDZ
(ynsTpamukponyc-
TOTbI)
KanunnapHble Menkue 0,0001-0,001 | Y>>V,
(MukponyctoTel) | (Bonochbie)
Cpeanve 0,001-0,01
(yakue)
Kpynusie 0,01-0,1
(wupoxmue)
Ceepxkanunnap- |Menkue 0,11
Hble (Makponyc- |Cpeauue 1-10
TOTH!) KpynHbie 10-100
(wnpokue)
MeranycrtoTs! Ouenib WwWUpo- > 100

Kue

Mpumevanune: 1. [INA KapcToBLIX NONOCTEA EAMHULA M3MEPEHUR — MeTp. 2. Yr—
ANviHA TpewuH, Y — ANvHa KaHanos

154




B HWUX He yaepxwuBaetca. MycToTel, pasMep KOTOPbIX MOXeT 6biTb BbIABNEH
nMuwe B npouecce GypeHnua CKBaXXUH No NpoBanam 6ypoBoro UHCTPYMEHTA, No-
TEepAM LUPKYNAUUU NPOMBIBOYHOTO PacTBopa, a He MO KEPHOBOMY Marvepuany,
OTHOCATCA HAMU K KapcToBbiM nonoctam. Ux pasmep Gonee 100 mm.

Haatun acummerpuunbiX flyctoT o6bveavHAET KaHanbt U TPeuiuHbl, cpeav
KOTOPbIX, UCXOAA W3 Pa3MepoB, BbIAENAETCA PAA BUAOB U Pa3sHOBUAHOCTENA.
[MycToThl 3TOr0 HAaATUNA XapaKTepU3YKTCA PE3KO YBEANYEHHBIM Pa3MEpoM no
oaHot (Y> X 2 Z — kaHanbt) unu xe asym ( Y= X <Z — pewmHbl) ocam
namepenuna. PasHnua pasmMepoB B HUX AOCTUraeT OAHOTO, ABYX U Bonee nopaa-
KoB. Bnepsbie Kananb! KaK pPasHOBUAHOCTL NYCTOT KapBonaTHbIX nopos buinu
ommncanbt .U. TeopopoBU4EM Ha OCHOBAHWUM U3YYEHUA HUXKHENEPMCKUX Kapbo-
HaTHbIX Konnektopoe Hedh™ WummbBaescko-CTepnnTaMakcKoro paitoHa.
K HUM OH OTHOCUN NYCTOThI, BECbMA CUNLHO OTAMYalOWMECs NO CBOUM pasme-
pam u umeiowne popMy KaHanos. BosnukHoseHue ux obycnosneHo npouec-
CaMy BLILLENAYMBAHNA U NEATENLHOCTLIO KOPHEBOW CUCTEMbI PACTEHUNA.

Mopdonornueckue ocobeHHOCTU NYCTOTHOTO MPOCTPAHCTBA KapBOHaTHBIX
NopoA NO3BOAAKT OTHECTU K KaHanam U Te NyCToThbl, KOTOPblE ABNAIOTCA CBA-
3YHOUIMM 3BEHOM MEXAY OTAENbHbIMU NOPaMu, KaBepHamu 1 nonoctamu. Pasz-
Mep KaHanos B nonepevyHoM cedennn (ocu abcumcc U annanKar) MeHbtue, Yem
no anvHe {oCb opAMHaT), U BCEraa MeHbLUE pasMepoB TEX CUMMETPUYH bIX NyC-
TOT, KOTOpPbIE OHU COEAMHAIOT, a No ocn Y — HaoBopoT, Gonbwe. KaHane! B8 cuc-
TEME NYCTOTHOTO MPOCTPAaHCTBA NOPUCTBIX WU KaBepHO3HbIX NOPOA-KONNEKTO-
POB ABMAIOTCA NYTAMU ABUMXKEHUA (DNIOMAOB, TOFAa Kak UX AONEBOE yyactue
B EMKOCTM NOPOA BECbMa HE3HAYUTENBHO.

CneayouiymM TUNOM acMMMETPUNHBIX NYCTOT ABNAOTCA TpewuHbl. UX oT-
NUYNTENBHAA YepTa — Pe3KaAa HEcCOM3MEPUMOCTb PasMEpOB NO OCU annNAUKaT
(wupuHa, packpbiTocTs) ¥ ocAm abcuuce u opanHat (ANMHA, NPOTAXKEHHOCTS) .
ABa nocnepnux pasmepa TpewnH o6biMHO Bonbilue nNepsoro Ha ABa U Bonee
nopaakoBs. Mo cBoeil packpbiTocTy (WMpPUHE) nMonble TPELWHbI NOAPA3ALNAIOT-
cA Ha paa Buaos {(cm. Tabn. 15). 31oT TMRN NycTOT MOXeT 06pa3oBLIBaTL KakK
CaMOCTOATENbHYID CUCTEMY MYCTOTHOTO MPOCTPaHCTBA, O0ObIMHO XapaKTEpHYH
ANA XPYNKUX MNOTHbIX KapBOHAaTHBIX PasHOCTEN (XeMOTeHHble MUKPO- U TOH-
KO3EPHUCTbIE U3BECTHAKU U AONOMUTHI, FMMUHUCTO-KPEMHUCTLIE U3BECTHAKMY) ,
a TaKXe pa3BUBATLCA COBMECTHO € KakKoi-nMbo ApPYyroi cUCcTeMol RycToT.
Honesoe y4actue TpeuiMH B eMKOCTU NOPOA CO CMELIAHHBIM NYCTO THHIM RPOC-
TPaHCTBOM (TPEWMHHO-NOPOBbLIM, TPELIMHHO-KaBEPHOBO-NOPOBLIM K T. A.)
He npesbiwaet 2—3 %.

Kpome Toro, cpeay oTaenbHbIX TMNOB aCUMMeTPUUHBIX NyCTOT MOTYT BbiTh
BbIAGNEHb! PAa3HOBUAHOCTH, KoOTOpble ByAyT yuMTLIBaTE NPOCTPAHCTBEHHYIO
OPUEHTUPOBKY — BEPTUKanNbHble, TOPU3OHTANbHbIE U HAKMOHHbLIE; XapaKTep
NPOTAXKEHHOCTU — NPAMONUHENHbIE, U3BUNUCTbIE, PA3BETBNRAOWMNECA U KYnK-
coobpasHbie (Wb AnA TpewwMH) ; XxapakTep B3aUMHOFO NMPOCTPaHCTBEHHOTO
PacnonoXKeHUa — napannefnbHble, NEPNEHAUKYAPHbLIE, XaOTUYECKUE, U NUWb
AnNA TpeulMH — nepeceKawowuecsa, onepalive, BeTBALUIMECA; OTHOLUEHUE K
CTPYKTYPHO-TEKCTYPHBIM XapakTepucTukam nopoa — orubaowme dopmer-
Hble 3NeMeHTbl, @ ANA TPEWWH, KpoMe TOro, — cekyline hopMeHHble 3nNeMeH-
Th! U CNOUCTOCTb.
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3aeepuian paccMOTpeHne CTPyKTypHbiX ocobeHHoCTel NyCTOTHOro nNpocT-
paHcTBa Kap6oHaTHbiXx 06pasoBaHuii, cnefyer OTMETUTL, YTO B OCHOBHOM Bbi-
LeneHHbIe TUNb! NyCTOT OTAENBHO APYr OT Apyra B NOpoAaX NPaKTUYECKy He
BcTpevaroTca. UcknveHne cocTaBnalwT Uitk MUK PO TPELWUHbI, POopMUDYtouUe
"4UCTO"” TPEWMHHBLIA TN KONNEKTOPOB B XPYyNKUX KapbBoHaTHbIX NOpoAaXx,
NPUMEPOM KOTOPbIX ABAAIOTCA HedTEHOCHbIE FAMHUCTO-KPEMHUCTbIE U3BECT-
HAKW AOMaHUKOBOIro ropu3oHTa, pa3suTtoro B cucreme Kamcko-Kunensckux
nporuboe [19].

B 6onsbluMHCTBE CNy4aeB OTAENbHbLIE TUNbLI NYCTOT B NOPOAAX-KONNEKTopax
NPUCYTCTBYIOT coBMecTHO. Hanbonee 4acTo BCTpevaeMbiM COHETAHWEM B KeEpHe
ABMAETCA COBMECTHOE HAXOXAEHUE MUKPO- U MaKPONyCcToT TUNa: Nopbt U Ka-
HaMbi; NOpbl, KaBepHb! U KaHanbl; NOpbl, KaBepHbl, KaHanbt U TpewuHbl. B cea-
31 C 3TUM B NOcReAHee BpPeMA PacnNPOCTPaHEHbl TaKWe TepMUHbLI, KaK ‘cMme-
WaHHbLIA TUN NYCTOTHOrO NPOCTPaHCTBA'' MAKN “'CNOoXKHbIA TUN KonnekTopa'.
MpWunHOI 3TOro ABNAETCA NPUMeHEHWE ANA U3YYeHUA CTPyKTypbt NYCTOT HO-
BbIX METOAOB, NO3BONAIOUIMX HE TOALKO BLIABNATL TOT UAU UHOW “'pasmep-
Hbi'' TUN, HO W AaBaTh WX MOP$OROrUYecKyd XapakTepucTuky. Cpean HUX
CNeAyeT Ha3BaTb: METOA M3yYeHWA CTPYKTypbt MUKpOMyCTOT B wnudax, Ha-
CblLWLEHHbIX OKPALLEHHBIMU CMOAMM, NPEANOXEHHDA cOTpyaAHUKamu BHUTPIA,
MeToAbl YNbTPa3BYKOBOro NPO3BYMUBAHWA W NPONUTKU Nopoa MHOMUHECLM-
pylowmmu xugkoctamu  [3], Hanbonee 3dibekTuBHBIN ANA  OBHapyeHua
TpewuH MeToa peHTreHorpadvM 06pa3suoB NOpoA, NpUMEHAEMbIA AnA U3yve-
HWUA MUKPO-, MaKpO- U MeranycToT 6€3 HapYLLeHWA CRAOLLHOCTY KepHa.

OueBnpgHO, -Hanbonee WNPOKOE U KOMNNIEKCHOE NPUMEHEHWE Repevncned-
HbIX METOAOB NO3BOMWUT BO MHOIMOM AOMOMHUTL U YTOUHWUTL NPEANOXKEHHYIO
anAa obcyxaeHuAa KnaccudUKaumioo NyCTOTHOro NPOCTPAHCTBA KapBGOHaTHbIX

nopoa.

BTOPHYHbLIE NPOLECCH!I U UX PONL B ®OPMUPOBAHUN
KAPEOHATHbLIX NOPOA-KONNEKTOPOB HA BONbLUIUX MY BUHAX

Cpean BCex 0cafodHbiX 06pasosBaHWii NyCcToTHOE NPOCTPAHCTBO KapBoHaT-
HbIX nopoa Haubonee pasHoo6Opa3HO, Pa3AMYHO OHO U NO BPEMEHU BO3HUKHO-
BeHUA. K nepBuuHbLIM NYCTOTaM OTHOCATCA Te, KOTOPbie 06pa3ytoTca BO Bpema
CEAMMEHTALMMU KapBOHATHLIX OCafKOB, BULOU3MEHAKTCA U BO3HUKAIOT BHOBb
Ha CTaAuu pauareHe3a. YCNoBWA ocafkoHakonnenwa KapboHaToB onpeaenrioT
XapaKTep U CBOWCTBA NePBUYHOTO NyCTOTHOIO NPOCTPaHCTBA OC3AKORB, a B Aanb-
HeilllieM BAWAIOT Ha Nocneayiolliee nx npeobpasoBaHue U passutue. MepBruHble
nyctotet (nepBuuHana nopucTocts) B O6WeEll eMKOCTU KapboHaTHbIX nopoA,
3anerawuwMx Kak Ha 60nblinX, TaK U HA ManbiX rny6uHax, MrpatoT HeGonblUyo
pofb, TAK KaK OHW B NPOLECCe reocnoruieckomn Uctopumn AM6o BUAOHU3IMEHADTCA
(yHacnegoBaHHble NOpb! U KaBepHbt) , MMB0 NONHOCTLIO UCYE3AI0T BCAEACTBUE
YNIOTHEHUA U 3an0NHEHUA MwHepanbsHbIMU HOBoOGpasoBannaMU. [ naBHaA
ponb B KapBoHaTHLIX KONAEKTOPaX, 3aNeratownX Ha camMbiX PaznnUyHbIX ry6u-
Hax (o¥ noBepxHoctv Ao 7000—8000 M}, nprHaANeKUT BTOPUYHBIM NyCTOTaM
(aTopuunan nopuctocTs), 06pa3oBaHne U pasBUTUE KOTOPbLIX MPOUCXOANT HA
CTafAMAX KaTareHe3a v rmnepreqesa.

WHTEHCUBHOCTL NPOABIEHUA NOCTCEAMMEHTAUMOHHBIX NPOLECCOB U UX Han-
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PaBREeHHOCTb HEMOCTOAHHLI BO BpeMeHU u npocTpaHcTee. Ha npotakeHuu reo-
AOFUYECKOW MCTOPUM 3TU NPOULECCH! OKasbIBAOT CYUWECTBEHHOE BnMAHUE Ha
thopMUpoBaHWE NYCTOTHOrO NPOCTPAHCTBA, KOMNEKTOPCKUe cBolicTBa Kapbo-
HaTHbIX nopod. Onpeaenarwyo ponb B NpeobpazoBaHUN KapboHaTHLIX NOPOA
Ha cTaaun puareHesa urpawT hUsnKo-xuMmyeckue U Gruonornveckue axkyopst,
a Ha cTaguu KavareHe3a — (hu3MKO-MexXaHU4YecKue U ruapoxumudeckue. C yse-
nvveHnem rnybuH saneraHva nopod uanKo-mexaHunveckue daxktopbt (nNoBbi-
WeHWA TemMnepaTyp, FeoCTaTu4yecKuxX Harpys3oK, NOpOBbIX AaBMNEHWA, a ANA
OTAENbHbIX 3TaNOB FEOAOIMYECKON NCTOPUM PEFMOHOB U TEKTOHUYECKUX Hanpsa-
)KeHUi) NPUBOAAT K CYWECTBEHHbIM npeobpazoBaHnAM KapBOHaToOB: UX yn-
NOTHEHUID, NepeKpucTaniniaumm, TpewMHoobpasoBaHUIO U CTUNOANTUIALNU.
WU3meHeHna tepMobBapuueckoil U TeKTOHNYECKOW 06CTaHOBKU HEAP CONPOBOX-
AaeTcA U3MEHEHWEM FMAPOXUMUYECKUX YCROBUIA 4YTO, 8 CBOK O4epeAb, Bbi3bl-
BaeT nuMbo pacTBopeHue, NGO BblaeneHWe MuUHepanbHbIX HOBOOGpasoBaHUi
(kpeMHUA, KanbuuTa, cyneatoB M 1. 4.) .

Bce ocagkv v nopoabl nNpeTepneBaldT YNNOTHEHUE HA PasfiMyHbIX CTaaMAX
nuvoreHesa. lpouecc ynnotHeHMa nopoa BneveT 3a coboi yMeHblleHUe UX
o6beMa 3a cyet COKpaLLEHUA BENUYUHBI U KonnyecTea nyctot. Hambonee uHTeH-
CUBHO NPOLECC YNAOTHEHUA NPOABAAETCA B HennTUthULLMPoBaHHbIX Kap6oHar-
HbIX 0CaAKaxX NPU UX NOFPY>XEHUU Y>Ke Ha He3HaYUTenbHYH rny6uHy — He 6o-
nee 1 M. Uccneaya kapboHatHbie ocanku KOxHoi ©nopuasr (CWA), P. MuHs-
6ypr npuwen K BbIBOAY, 4TO HeBonblias Macca NEpPeKpbIBaLWMX 0CaaKoB,
T. €. ANTOCTaTUYeCcKoe NlaBAeHWE, He B COCTOAHUW BbI3BaTb 3HAYNTEALHOE yN-
notHeHuWe ocaakoB. pu 3TO0M OH nonaraer, 4To 6bICTPOE YNNOTHEHWE annoX-
TOHHBIX KapBoHaTHbIX UNoB 06ycnoBNeHo B OCHOBHOM AEATEABLHOCTLIO opra-
HU3MOB, NepeMellMBalOlWMX OCafoK, renenoaobHbIM xapakTepoM o6pasosa-
HUA U BLIAENEHWEM TFa3oB — NPOAYKTOB >XM3HEAEATENbHOCTH bGaKTepui.
W nuwb Ha Bonee nO3aHMX CTaAMAX IBONIOUMM OCaAKOB NO Mepe NepeKpbITUA
X oTRoXXeHUAMU Bonblield MowHocTy AabeKTUBHLIM PaKTOPOM YNNOTHEHUA
CTAHOBUTCA NIUTOCTATUYECKOE [3BJIEHWE, KOTOPOE NPUBOAUT K YBENUUYEHUID
CBA33aHHOCTU COCTaBHbIX 43CTHL, MIIDBOO OcajKa.

UcknoyeHneM 13 3TOro npasvna ABAARETCA PAL aBTOXTOHHBLIX M3BECTHA-
KoB, Hanpumep pucthoBbIX, KOTOPbie M3HaYanbHO 06ManalT KecTKuUM, anTudu-
UMPOBaHHbLIM KapKacoM, BbIAEPXMBaOW MM 60NbLIOE ANTOCTAaTUYMECKOE AaBne-
HWE 1 He MCNbITLIBAWMM MPY 3TOM 3HAYUTENLHOrO YNAOTHEHWA.

MNpouecc ynnotHeHUAa KapBOHaTHLIX NOPOA Ha CTaAuAX AvareHe3a u Karare-
He3a ycKopsaeTca B pe3ynbrate AedopMauuu U yBenu4eHUA PacTBOPMMOCTH
MUHepanoB Noj, AeiCTBMEM BO3pacTalowmx A3BNEHWH W TeMnepatyp npu nor-
pyxxeHun. OpHaKo 3TOT NPoOUECC MOXKET U NpPUOCTaHaBnuearsLCa, ecnu obpaso-
BaBLUMECA MeXaHUYecKne CBA3N B COCTOAHUM 0BecneynTh OnpeaeneHHY XecT-
KOCTb KapKaca, AOCTaTOYHYH ANA ypaBHOBewmBaHua Harpysku. Nogo6bHoe
YyCTOU4YMBOE COCTOAHWE HENOCTOAHHO U OObIYHO HapYLIaeTCA NPU NOrPYy>KeHUN
nopoa. lToMuMo nuToCcTaTM4YECKOro AaBAEHUA Ha NOPOAb! CYLWIECTBEHHOE BAUA-
HUE OKa3blBalOT U TEKTOHWYECKUE HArPy3KU, TaKxKe cnocobCTByoWMe YNnoTHe-
HYIO KapboHAaTHbIX NOPOJA, YMEHbLUIEHUO UX NEPBUYHOW MEXX3ePHOBOW nopuc-
TOCTH, PasBUTUIO TPEWWH, CTUNOAUTOB KU BTOPUUHbLIX NYCTOT BbliiENauBaHUA.

B otAnumne ot TeppureHHbiXx o6pasoBaHUIn BbIABWTL 3aBUCUMOCTb CTENEHU
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MexaHu4eckKoro ynnoTHeHUMA KapBoHaTHbIX NOpoA OT rny6uHbr UX 3anerauunA
DOCTAaTOYHO CNoXHo. OHM BLICTPO U3MEHAIOT CBOIO CTPYKTYpy, TeKCTypy #
NYCTOTHOE® NPOCTPAHCTBO HE TOMbLKO NPW YBENWYEHUU NUTOCTAaTUHECKUX Harpy-
30K, HO W NPY U3MEHEeHWU TepMoBapU4eCKUX U rMAPOXUMUYECKUX YCROBWUH
HEeApP, NPUBOAALIMX K NPOLLECCaM PaCcTBOPEHUA UMY MUHepPansHb!M HOBOOGpPa-
30BaHUAM,

Bmecte ¢ TeM usydeHue nolconess!X KapboHaTHbIX NOPOA ceBepHont BopTo-
Bol 30Hb! lMpuUKacnuiickol BRaauHbl, 3aneratowmx B uHTepsane rny6uH 2500—
4500, nokasano, 4to B o6lWeM cinyyae B U3BECTHAKAX U AofioMUTax ¢ rnybuHoi
NPOMCXoAUT yMeHblLieHWe KaK nonHoit (ot 8,6 ao 1,6 %), Tak U oTKpbITOM
(o1 4,2 po 0,4 %) nopucTocTu U yBenuyeHUe naoTHocT oT 2,59 po 2,71 ricm®.
B pane cnyuaeB HabntoparoTcA U OTKNOHEHUA OT 3ToW 3aKOHOMEPHOCTU, YTO
obbACHAETCA UX PasAUUHBIMU  CTPYKTypPHO-TEKCTYpHbIMU ocobeHHocTAMU
n InTonoro-paumansHbiMn yCnoBuAMY ocaakoobpasoBaHuA.

Tak, MUKPO- U TOHKO3EpHUCTbIE U3BECTHAKU U AONOMUTHI HUXHEN nepMU
BHewHe# BopTosoit 30Hb! (rnybuHa saneranva 2400—-2600 M) xapakTepusy-
t0TCA HaubGonbiuelt cTeneHblo ynnoTHeHUA. 3epHa kKapboHaToB, Cnaratouwme no-
poay, UMeloT KCeHoMOpdHyo ¢GopMy, KOHTAKTbl MEXAYy HUMU YANUHEHHbIE
n KoHdopMHsbie. MopucTocTs NofobHLIX Nopos obbiyHo He npesbiwaet 1 %.
B 70 >ke BpemMA 0AHOTUNHble KapBoHaTHbie 06pasoBaHMA 30HbLI BopToBOrO YC-
Tyna ¢ ray6unon 3aneranva (2900—3200 m) umeloT, Kak npaeuno, run- U
nanomMoptHbie opMbl 3epeH, KOHTAKTbl MEXAY HUMU TOHEUYHbIe, PEAKO YAU-
HEeHHble, a CPeAHAA BENWYMHA UX nopucTocTU cocTasnAeT 4,4 %. YcnoXkHeHHble
¢opMbl 3epeH U KOHTAKTOB MEXAY HUMU B 3oHe BopToBoro ycTyna oTmMevatot-
CA NUWL Ha rnyBuHax 3400—3500 m u Huxe.

JDeranbHbil aHann3 U3MEHEHMA NepBUMHOW NOPUCTOCTU ANLLL OAHOW ANTO-
AOMMYECKON PasHOCTU KapBoHATOB, B 4AaCTHOCTU, MefKO3epHUCTLIX ACAOMMU-
T0B, npoBeaeHHbin J1.M. Fmua u C.U. Nesu, no pasHoBo3pacTHbIM 0b6pasiam
PasnuuHbIX NPOAYKTUBHLIX FOpU30HTOB MecTopoXkaeHuin Bawkupun, Benopyc-
cvn, Bonrapum n Kyinbeiwesckoro MoBonmkba, nokasan, 4To o Mepe ysenaunye-
HUA raybuHbl 3anerannA nopoa ot 800 po 3400 M, ¢ oAHOW CTOPOHbL!, Npouc-
XOAUT CHUKEHUe UX nepBUYHot nopuctocTu ot 18 no 1,5 %, a c apyroit — yBse-
AWUYEHYE B UX eMKOCTN POAU TPeLnH, FYCToTa KoTopbtx Bo3pacTtaet ot 20 1/m
no 150 1/m.

Mono6Han xe TenaeHuna otmevaetca E.A. Axkymunoii u P.A. Bouko [16]
anA usBectHAKoB 3anapHoro lMpeakaBkaseA. MpoBeaeHHbIA MMU KOMRNEKC-
HbIA aHaNnM3 NepeuuYHON NOPUCTOCTU MaTPULbl MUKPO3EPHUCTLIX M3BECTHAKOB
sepxHero mMena (1100 o6pasuos no 70 nnouwiaaam), 3anerarcimx B UHTEpBane
rny6uH ot Hyna po 4500 M, nokasan, 4TO POCT reocTaTMYECKUX Harpy3oK
¢ rnybuHoi 3aneraHMA NOPOA CONPOBOXXAAETCA Pa3pyLUEHUEM KOKKOMUTOB,
craramowmMx MUKpPO3epHUCTYI0 4YacTh W3BECTHAKOB, YBEAMYEHWEM NNOTHOCTU
yNaKOBKW UX KpUCTANNWUTOB, YTO 3aKOHOMEPHO OTPaXKaeTCA Ha YMEHbLLeHun
Konuyectea M ob6beMa NEpBUUHBIX MEX3epHOBLIX Mop. [paaueHT CHukeHns
nepBUYHONA NOPUCTOCTU, paccunTaHHbii Ha 1000 M ray6uHbLI ANA KW3BECTHAKOB
3anaaHo-KybaHckoro nporuba, coctasun 2,3 %, a ana apyroil TeK ToHU4ec-
KoV 30Hbt — Ckudickol nanTbt, oH BABoe Bulwe — 4,5 % (puc. 62) .

TakuM o6pa3oMm, npoueccbl ynnoTHEHUA B LENOM NPUBOAAT K CHUKEHUIO
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Puc. 62. 3asucumocts Ko3pPUUMEHTa OTKPBLITOR NOPUCTOCTH kg of rnybunn B KapGo-
HaTHLIX Nopopax sepxHero mena [ 16} .

a — Cxndckan nnuta, 6 — 3anaano-KyBanckuid nporu6

NEpPEBUYHON MOPUCTOCTY WU3IBECTHAKOB W AONOMUTOB, TOrAa KaK BTOpUYHaA
NOpUCTOCTL B KapBOHaTHLIX NOPOAax MUMeeT AOBOMbLHO BLICOKME 3HAY€HUR Ha
6onbwnx raybuHax. 370 obwvAcHAeTCA Tem, 470 Ha OpMUPOBaHUKA MNYCTOT-
HOro NpocTpaHcTea KapboHaTHbIX 06pa3zoBaHnin, Kpome ynnoTHeHWA, CKa3sbiBa-
I0TCA W Apyrue NPoUecch! — BbllUENa4YMBaHNe, NepeKpucTannnsauma, A0NOMUTH-
3auma v Ap.

Haubonee cyuwiectBeHHO Ha hopMUpoBaHME NYCTOTHOMO NPOCTPAHCTBA Kap-
6oHaTHLIX NOPOA BNMAEGT NPOLECC PacTBOpeHWs, BblujenaunsaHua. BbiHoc
nM3 nopoj 4actn KapboHaTHOro marvepuana aBaAeTcA NpuunHoi o6paszoBaHuA
KaBEepPH, a TaK>Ke pactiupPeHNA TPeUinH.

PactBOprMOCTL KapboHaTHbIX MUHEPANOB, KaK U3BECTHO, 3aBUCHUT OT MHO-
rmx pakTopoB: IHEPrUM KPUCTANAMYECKON peleTKU MuUHepanos, pasmepa
3epeH, UX NpUPoAbl N yNaKoOBKW, HanMuna npuMmeceid, CONEBOro CocTasa flof-
3eMHbIX BOA, KOMMUYECTBA COAEPXKAUMXCA B HUX PaznuuHbtX opM yrnekuceno-
Tbl, CKOPOCTU ABUXEHUA pacTBopuTena U Tepmobapuueckunx ycnosuil. Komn-
neKcHoe Bo3AeicTene 3TUX (hakTopoB o0b6bIvHO APUBOAUT K n3buparensHOMy
pacTBOpPEHUI0 KapBOHaTHBIX MUHEPanoB, a B KOHEYHOM CYeTe — HepaBHOMEPHO-
My pacnpefeneHnio KagepH B N3BECTHAKAX U AONOMUTaX.

Ha paHHux 3tanax auareHesa (hopMUPOBaHUIO NEPBUYHBIX KABEPH BbILLENa-
YMBaAHWA CNocobcTByeT yrnekucnora, o6pasoBaHne KoTopoit MPONCXOANT B pe-
3ynbtate PasNOXKEHWA OPraHUYeCKWX OCTaTKOB, COAEpXKauMxcA B OCaAKe.
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Mpu 3tom cneayet OTMETUTb, YTO 3TW NyCTOTbl CYLECTBEHHOrO BAWAHWA Ha
OKOHYaTeNbHble KONNEKTOPCKKUE CBOWCTBA NOPO/A HE 0K Aa3biBalOT, TaK KaK OHM
B GONbLWMHCTBE CAYYAEB Ha NOCNeAYHOUWMX CTaAMAX NUTOreHe3a 3anonHAIOTCA
ayTUreHHbIMU MUHEpanamy (KansuuToM, aHrMAPUTOM 1 AD.) .

Cneayiowlnii aTan BblienauMBaHuA U Haubonee uHTEHCMBHOFO 06pa3oBaHNR
NycToT B KapbBoHaTHbIX NOPOAAX HacTynaeT NPy NOABEME TEPPUTOPUA, KX Bbl-
BEAEHUM Ha MeHbluue rNy6uHbl, B 30HY, FAe CHUXAETCA MUHEPanu3auusa noa-
3eMHbIX BOA ¥ BO3pacTaeT cnoCoBHOCTb K pacTBOpeHUto (perpeccuBHLIA 3nu-
redes, no J1.B6. Pyxuny) . BnaronpvaTHo# AnA NPOABMeHWA NPOLECCOB BbilLe-
naYuBaHuA ABNAETCA 30Ha MAPOKapBOHATHLIX BOA, XapaKTepH3yrLWanACA, Kak
NPaB1Mno, HEAOHAaCbItleHHOCTEH) NO OTHOLWEHWI0 K KapBoHaTHOMYy MaTepuany
nopoA. B 3Tom cnyvyae Ha WHTEHCMBHOCTb BbilenauMBaHua kapboHaToB 6onb-
uioe BNUAHWE OKa3biBaeT He TONLKO CTeneHb MUHEpanu3auMu U XUMUUYECKWid
COCTaB BOA, HO U WX NOABUMHOCTbL, KOTOPAR 3aBUCUT OT (PUAbTPaLUOHHbBIX
CBOMCTB U3BECTHAKOB W fonomuToB. Hanbonee ahheK TMBHO NpoLecchl Boitle-
NnauynBaHVWA NPOTEKaKT B NOPOAAX, B KOTOPbIX YXXe MMenach CUCTeMa coobLLato-
WUXCA NYCTOT — NGO COXPaHWBLUMXCA OT Gonee paHHUX CTaaun NUTOreHesa,
nubo BOIHUKLLUXX NOA AGACTBUEM TEKTOHUYECKUX HanpAXKeHWi (TpewumHoBa-
TocTb) . Ha 3ToM 3Tane nycroTel BuilenayMBaHiA MOryT PasBuMBaTLCA MO BCEM
Macce NOPoA, AN U3BMPaTeNibHO: NO LUEMEHTY AU NO LeMeHTUpYyeMoMy Ma-
Tepuany.

Mpu panbHeAuwieM noagbeme TeppuTopuu KapBoHaTHbie Nopoabl MoryT 6biTb
BbiBEeAEHbLI B 30HY AGACTBMA NPOUECCOB runepreHe3a U 6biTb BCKpbiThl AeHYAS-
LUMOHHBIMK Npoueccamu. B 3ToM caydae B HUX MOXKET NPOUCXOAUTL U KapcTo-
o06pazoBaHMe, OCHOBHBIM YCAOBWEM KOTOPOr0o ABAAETCRA Hanuuue pacTBopwu-
Mbix nopod. KapBoHaTHbie nopogbi-konnekTopb!, 06pa3yiouecs Npyu 3Tom,
o6biuHo o6nanatot Haubonblel emkocToio (30—40 %) . Bmecte ¢ Tem B cnyvae
ux HedTerasoHachILleHUA 1U3-3a NPUXOTAUBONO W HEPAaBHOMEDHOMO pacnpeAene-
HUA B HUX NYCTOT AeBUTLI Aaxe 6NW3KO PAacnNoONOXKEeHHbIX CKBaKUH MOFyT pes3-
KO OTnWYaTeCA APYr OT ApYra, a B pAAe Cnyvyaes rMApOAMHAMUYECKAEA CBA3b
MeXAy OTAENbHLIMWA Y4aCTKaMKU MoXeT oTcyTcTeosaTe. Mo ouenwe IN.A. Mak-
cumoBuva u B.H. BbikoBa, Ha Aonmo KonnexkTopoB, 06pa3oBaBLLUUMXCA 38 CYeT
KapcTa, npuxoaunocs He Menee 20—30 % mupoBo#t Ao6biun HedTI.

Mpumepamu cxkonneHuin YB, saneraowwmx Ha paznuuubiX raybunax (1000—
5000 m) 1 npuypoueHHbIX K KapboHaTHLIM NOPoAaM-KONNeKTopam, noasepr-
WWUMCAR WMHTEHCMBHbBIM NPOUECCaM BbILIENAYMBAHUA # KapcTooBpa3zoBaHur,
MOryT cnyxuTe Apuno-KameHnonoxckoe, Peunukoe u TeHruackoa MecTOpox-
AeHuA.

Apuno-KameHHonoxckoe MecTopoxaeHue HedTu npuypoueHo K Bpaxuan-
TUKAUHANN  MePUAWOHANLHONO NPOCTUPaHUA, PAacNoNOXEeHHOW B npeaenax
Kamenonoxckoro Bana Mepmcko-bawkupckoro ceoaa. BpaxuantuknuHans
MO KPOBNE HHKHEKAMEHHOYFOMbHbIX ornomeuuu umeet pazmep 40 - 6 KM, yF bl
HaKnoHa 3anaAHoro Kpbina coctasnawT 2—9 °, BocTouHoro — 1°40° — 2°,
CTpyKTypa GeckopHeBas, BbINONAXUBAOWARCA ¢ FAyBUHON, NPOCNEexUBaeTcA
A0 hpaHCcKOro Apyca. Bo3HUKHOBEHUE CTPYKTypbl OTHOCUTCR K KOHLy A@BOHC-
KOfo nepuoAa, Koraa Ha thoHe obulero onyckKaHua OKPYKaloLed TeppuTopun
OHa WCNbITana oTHOCKTENLHbIN NOABEM.
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Puc. 63. NaneokapcroBhie KOTAOBUHLI B TYPHEACKUX OTIONEHUAX
ApuHo-KameHHONOMCKOTO MECTOPOXACHNA,
1 — xoHTypb! BpaxuaHTUKNUHanK; 2 — NaneoKapcToBble KOTNOBMU-
Hbl; 3 — HanpasneHue CTOKa KapCTOBbIX BOA

B npeaenax 6paxWaHTUKNUHaNW He(TEHOCHLIMWU AB-
NARITCA KapboHaTHble NOPOAbI TYPHEMCKOro, CepriyXoBC-
KOro u 6awikupckoro ApycoB, OTHOCALUECA K TpeTbeMy
CTPYKTYpHOMY Apycy. CymMmapHaa MollHOoCTb KapBowart-
HbIX OTNOXXEHUI Ha MOAHRTUWM npeBbiwaet 1700 m, uto
coctasnAet 55 % oT o6uieih MOULHOCTU OCAAOMHOrO YeXna,
u3 Kotopbix okono 400 m 6bino NOABEPrHYTO WHTEH-
CMBHOMY BbILENaYMBaHUd BO BPEMA NPeATYNbCKoro,
npeabatkKUpCcKoro U NpPeaBepencKoro KOHTUHEHTanbHbIX
nepepbiBOB B 0caaKkoHakonneHuu. Mokpeiwkoi ana 3ane-
xen HepTu, sanerarowmx Ha rny6une 13801750 m, cny-
War UPEHbLCKUE WM OTHAacTU conuKaMcKue cynbghaTHbie 06-
pa3oBaHua moltHocTbio 150—200 m.

Ha mectoporxaeHuu pa3BuTbl TPU NANEOKapCTOBbLIE 30HLI, K KOTOPLIM NPpU-
yPOueHb! 3a518Xu HehTU: TypHelickaa mowHocTeio 51—98 m, cepnyxosckan 30—
35 M u HwxkHebawkupckas 4752 m. Typneﬁcxaﬂ MaccuBHanA 3anexb, 3ane-
ralowian noA NPeATYNbCKUM NEpepLiBOM B OCAAKOHAKOMNAEHUW, UMEeT 3TaX
HedTerazoHocHocTu 50 M. MopucrocTe HehTeHackiWEHHbIX U3BECTHAKOB Bapb-
upyeT o1 3 po 15,4 % npu razonpoHu aemocTu He Gonee 125 - 1075 m2. B us-
BECTHAKAX WWPOKO Pa3BUTbI KaBepHb! U 3aKapcToBaHHble TpeuwiuHbl. B cBoOAO-
BOJ 4acTu 3aneXu ycTaHOBMEHbl NaneoKapcTOBbie KOTAOBWUHLI rayBuHOMN
Ao 8 M, nnoulagHble pasmepbl KOTOPbLIX COU3MEPUMbI C COBPEMEHHLIMU NONA-
mu (puc. 63) B TypHeiickom NPOAYKTMBHOM ropuaoHTe BbiaenAeTcr ot 1 ao
19 npoHuyaemsbix 30H MolHocTbo 0,4—4 M, NPpUYPOYEHHBIX K NOBLIWEHHbLIM
yvacTKaM ApeBHero KapctoBoro penveta. HeoaHopoAHoOCTb PaaBuTua NOpPOA-
KONNEKTOPOB B MACCUBHOI 3aneXwy oTpa3unach U Ha AebuTtax HethTu, KoTopble
B nNpeaenax cTpyKTyps! uamexantea ot 0,01 ao 10,7 1/cyr.

Beiwe no paspesy NOA npeasepeiickum nepepbiBom Ha rny6uHe 1380—
1420 m 3aneraloT HeTeHOCHbIE CEPNyXOBCKP-BallKupcKue OTROXEHUA € 3Ta-
oM HepTeHocHoCTU 65 M. HedhTeHackiuleHHbIe U3BECTHAKK UMEIOT B Npeaenax
nNoulaan U No paapesy AOCTaTOYHO M3IMEHUYUBbIE BENUUYNHBI NOPUCTOCT U NPO-
Huuaemoctn. llycToTel B OCHOBHOM BTOPUYHbIE U NPEeACTaBNEHbl KaBepHa-
M1 BblUlenaumBaHWA paaMepom A0 2 mMm. B 3toi sanexwu B.H. BoikoBbiM 1
N.10. NaHunoBoit BbIAENAITCA YeTbipe BLICOKOEMKUX NaneoKapcToBbIX ropu-
30HT3, K KOTOPbIM NPUYpPOUEHbI UHTEHCUMBHbIE NornouleHna 6ypoBOro pacTeo-
pa. B HavanbHbIii NepuoA CKBaXkUHbl 06biyHO thoHTaHUpoBanu aebutamu ot 15
ao 80 t/cyv.

Ha Gonblwmx rny6uHax HaxoAuTcA MecTopoXaeHue Peunua, pacnonoyeH-
Hoe B Mpunatckoit Bnagune. o kpoBne noaconeBoro AeBoHa CTPYKTypa Npea-
craBnAeT coboil MOHOKMWHanNbL CeBepo-3anaHOro NPOCTUPaHUA, a No KPoBne
BepXHEl CONEHOCHOW TonWM — GpaxvwaHTuKnAuHanb paamepom 16 - 5,7—7,5 km,
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aMnanTyaoid 1 KM. Yron HaknoHa toxHoro kpsina 45—70°, cesepuoro 20—
30°. B npenenax CTPYKTypbl MOLIHOCTL OCAAOYHOFO YeXN1a COCTABNIAGT OKONO
3500 m.

KapGoHaTHbie Nopoabl CapraeBCKOro, CeMUnykcko-6yperckoro, BoOpo-
HEXCKOro U eBRaHOBCKOMO FOPU3OHTOB MoutHocTelo 250—310 m, 3aneratowime
Ha TEPPUreHHbIX OTNOXEHUAX CPEAHEr0—BePXHEro AeBOHA, NePeKPbIThl KaMeH-
HOWM COJIbK0 NUBEHCKONO rOpuU30HTa (hpaHCKOro APyca (HWKHRA COREHOCHaA
Tona) . Buiwe pacnonaraioTca Kap6oHaTHbIE MEXKCONEBLIE OTNOXEHWA 3a0HC-
KOro # eneyKoro ropuiacHToB MouliHocTeio 60350 M. Onu nepekpuiBaloTCA
BepxHeit ConeHoCHOW Tonwel nebeARHCKOro rOPU3oHTa MolyHocTeio 186—
940 m. 3anexu HedhTW, NpuypoveHHble K KapOOHATHLIM OTMIOXKEHUAM CEMMU-
NYKCKO-6ypercKoro ropu3oHTa, BEPXHEBOPOHEXKCKOFO HaAropu3oHTa dpauc-
KOro ApyCa U 33aA0HCKOro, eneyKoro ropu3oHToB hamMeHCKoro ApPyca, 3anera-
10T B UHTepBane rny6un 19003200 m.

Kap6onaTHble NPOAYKTUBHbIE TNOACONEBbLIE U MEXCONEBLIE OTNOXEHURA
B Npeaenax NOAHATAA NOABEPrAWCL HEOAHOKPATHLIM U WHTEHCMBHBLIM NpoLec-
CaM BbiLLENaynBaHWA U 3aKapCTOBLIBaHWA. TaK, W3BECTHAKW U AONOMUTLI
CeMUNYKCKO-6YPerckoro ropusonTa B NpPeaBOpPoHEXCKoe BpeMA Gbink BbiBe-
AeHb! Ha NOBEPXHOCTL U KPOBNA FOPU30OHTa NOABEPrNack PasmbiBy, HO KOHTH-
HeHTanbHbIA nepepsiB 6biN KpPaTKOBPEMEHHLIM. B BOpoOHeXKCKOE 1 eBriaHOBC-
KOe BpeMs 3AECh y)XKE CTany HaKanNUBaTLCA MENKOBOAHbIE KapBoHaThl, KOTO-
pble CMEHUNU B NIUBEHCKOE BpemMa ranoreHossie obpasoBanuna. JlaryHHo-mopc-
KWe YCNOBUA OCaAKOHAKONNEHWA NUBEHCKO-NEYKOro BPeMeHd CMEHUNUCHL
6onee rny6oxkoBoAHLIMU B 3aA0HCKOE Bpems. Ho u B 3TOT OTPeIoK BpeMeny
TEKTOHUYECKUW PeXUM Bbin U3MEHYUB, YTO NPUBENO K PasMeiBy KPOBNW 3a-
aouckux otnoxeuunn (IV nauxa), Haubonee MHTEHCUBHO NPOABUBLIEMYCH
B NPUCBOAOBON U CEBEPO-3aNafHOM YacTaX CTPYKTypsl. Mo panubim J1.U. Mens-
Huka v .J1. Komnaka, MOWHOCTs pa3MeiToil YacTU paspesa coctaBuna 40 m.
B eneukoe BpeMA MOPCKWUE yCNOBUAR ABAXAbI CMEHANUCL HA KOHTUHEHTaNbHbLIE,
KOTOpbie CONPOBOXAaNK PasMbiBel KpoBnu nauxky Il n kposnu ropusonTa.
NaryuHo-Mopckue ycnoBua neGeaArHCKOro BpeMend, NpuUBeAlUMe K HaKonne-
HWIO BEPXHEl CONEHOCHON TONWKM, B AanbHENWeM CMEHWNUCh ANWUTENbHLIMU
KOHTUHEHTaNbHLIMU, NPU KOTOPLIX NPOUCXOAUNO HAKOMNMEHUE TepPPUreHHbLIX
0CapKoB.

Han6onee MHTEHCUBHOMY BbilLENAYUBAHUI0 U 3aKapCTOBLIBAHWIO B npeae-
nax cTpyKTypbl NOABEPrAucL ceMunykcko-6yperckue kapbonartsl. Ux nonnan
nopuctocts kone6netca ot 0,8 Ao 22 %, a oTkpbiTas pocturaet 14 %. Onauna-
BECTHAKOB ¥ AONOMWUTOB XapaKTEPHO HanU4Me MHOMOMWUCAEHHLIX TPELUH
C NPUYpPOMEHHLIMU K HUM KaBepHaMu pazmepoMm 2 X 3 mm. [lona KaBepH B eM-
KOCTW oTAenbHbIX 06pasyoB nsmeHaeTca oT 34 ao 92 %, B cpeaHemM coctasnreT
74 %. Benuuina TpeuwmnHHon nopuctoctu kKapbonatos 0,2-0,3 %. Emkocts
KONNEKTOPOB TPELMHHOIO TMNA, CKAaALIBAIOLLAACA U3 eMKOCTHU TPeWKH U pac-
LUPEeHUIn No HuMm, pasBHa 1-2,5 %. MNycToTa TpewwuH, onpeaeneHHan no doTo-
KapoTaxy, coctasnaet 1,35 1/m. Kpome Toro, B kapboHaTHbIX NopoAax noa
NOBEPXHOCTLIO Pa3MbiBa Pa3BuThl Gonbluue KapcTOBble NOAOCTHA, O YemM cBuae-
TenbCTBYIOT NpoBansl GypoBoro MHCTpymenTa (A0 1 M) U MHTEHCUBHBIE NOTJiO-
uleHua NPOMLIBOYHOrO pacteopa. HanpumMep, B WuTepsane rny6un 2730—
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2737 m cka. 7 6bino nornoweno 140 m> pacteopa, AnA NpeaoTBPaWEHUA Yero
noTpeboBanocL 3akavyaTth B npu3aboiiHyio 30Hy 8 m> GeHTOHUTOBOI NacTui u ye-
TaHOBUTL UEeMEHTHbi MocT. O 6onbWOA eMKOCTU TPEWMUHHO-KaBepHOBLIX
KONNeKTOPOB ropu3oHTa CBUAETENbCTBYIOT U BbiCOKUE AebUTh! HedpTH, MaKCuU-
MasibHble U3 KOTOPbIX NPUYPOUEHbI K NPUCBOAOBOW 4acTt CTPYKTypbi (ckB. 7—
830 m?/cyT). U3 konnekTopoB 3TOro ropu3onTa 6bin0 A0GLITO Gonee 65 %
Hedp T MeCTOPOXKAGHUA.

MecTtopoxxaeuue Tenrus pacnonoxexdo B [lpukacnuiickod snaguxe. OHo
NPpUypoNEHO K Bpax uaHTUKNUHANLHOW CKNaake Kopobuatoro Tuna, 3aneraouwiei
B uuTepBane rny6un 3800—4800 m u norpe6erHon NOA TeppUreHHbLIMU OTHO-
XKEeHUAMU Me3030A—KalHO030A. AMNNNTyAa NOAHATUA MO NOBEPXHOCTU NOACO-
nesbix oTnoxeuuit okono 1000 m. MoaxATUeE € rnybuHOK NnocTeneHHO BbINONA-
KUBBETCA.

B vcTopun pa3BuTMA CTPYKTypbi 0TMEuYaeTCA HECKONbLKO 3Tanos Gopmupo-
BaHuA. [lepBbii OTHOCUTCA K KOHUY KaMeHHOYronbHOro Nepuoaa, Koraa obpa-
30BaHHOE MOAHATHE GbINO BbIBEAEHO HA AHEBHYIO NOBEPXHOCTL U NOABEPrHYTO
UHTEHCMBHOMY pa3spyuleHU!o B TedeHWe HUIKHENepMCKOro BpemeHu. B pesynb-
TaTe 3toro 6binu pasmeiTel Kap6oHaTHbie oThOXeHUA A0 BallKupcKoro Apyca
cpeanero kapboda, Ha NOBEPXHOCTb KOTOPbIX OTNOXUAUCL KapboHaTHO-rnu-
HUCTble NOPOAbI BepPXHEaPTUHCKOro NoAabApyca. BTopol 3Tan pa3BuUTUA OxXBa-
TbiBaeT OTPe30K BPeMeHU 0T KyHrypPCKOro A0 Havana TpuacoBoro. BoiBepeH-
Hble Ha AHEBHY!O NOBEPXHOCTh OTNOXKEHUA BEPXHEA nepmu NOABEPrNUChL paspy-
LIEHWUIO U HA UX BbIPOBHEHHYIO NOBEPXHOCTL OTNOXKUAUCH TePPUreHHbIE NOPOAbI
Tpuaca, topbl ¥ Mena. K 31um 3tanam passuTua CTPyKTypPbi NpUypoOueHbl ABA
atana hopMUPOBaHUA 3anexKen MecTopoXkaenun, Mepean 3anexs CBA3aHa ¢ Ka-
MeHHOYrOfbHbIM 3TanoM CTPYKTypoo6pa3zoBanva. OHa npeaBepxHEapTUHCKUM
pasmbieOM 6bina NOABEPrHyYTa Pa3pylieHWto, YTO OTPa)KeHO B Hanuuuu TBep-
Abix BUTYMOB B NyCTOTHOM NPOCTPaHCTBE BU3eRCKO-6alIKUPCKUX M3BECTHA-
KoB. Cneayowuit 3tan popMuUpoBaHUa MeCTOPOXKAGHUA NPUYPONEH K nocre-
nepmMCcKOMYy BpeMenu, 06pa3oBaBlIaACcA B 3TO BpeMA 3anexb HedTu coxpanu-
nacb A0 HaCTORLLEro BPeMEHMU.

Mpomsbiwnennan HedTeHOCAOCTL NOAHATUA CBA3aHA C BU3eHCKO-6aLIKMPCKM-
MU KapBoHaTHLIMU NOPOAaMU-KOnNNeKTopamu, o61aAaloLLUMK CIOXHbLIM CTpoe-
HUEM NyCTOTHOrO NPOCTPaHCTBA, NPEACTaBAEHHOrO BTOPUYHLIMU NOPaMH, Ka-
BepHaMu W TpewunHaMmu. lepBudHbIE NYCTOTbLE NOAHOCTLIO 3aNONHEHL]I TBEPALIM
6utymom. Jutonoro-neTpodusnueckue mccnefoBaHUA NO3BONAIOT BbLIAENUTDL
cpean KapbBoHaTHbIX OTNOXKeHU TPWU TUNa NOPOA-KONNEKTOPOB, XapaKTepu-
3YIOWNXCA Pa3znUuHbIMKU  eMKOCTHLIMU U PUNBLTPALMUOHHBIMUA CBOWCTBaMU.
MNopucTOCTL KONNEKTOPOB TPEUMHHOro Tuna He npesblwaet 3 %, X TPeWMH-
HaA npoHuuaeMocTe coctanaer (2—33) - 107'5 m? npu ryctore Tpewwmn Ao
350 1/m; nopoBo-KaBepHOBO-TPewnHHbIX 3—7 %, a8 TpewuHHO-K aBEpPHOBO-NO-
posbix — a0 23 % npu rasonpouuyaemoctu (1,8—40,3) - 107'5 m%. B asyx
nocneaHnX TMNax KonMNeKTOpOB BTOPUYHbLIE NYCTOThHI BbilllenaYBaHuA pasme-
pom ao 10 - 40 mMm urpaoT pomuuupytowyto ponb (cm. puc. 15). Ux ponesoe
yvactvi2 B emkocTu nopop aocturaetT 75—80 %. Coeaunatotca mexay coboit
KaBepHbl BblWEnaunBaHuA NOCPEACTBOM KaHanos AvamMeTpoM A0 1 MM U Tpe-
WwuH, packpeitocTeio Ao 0,2 mm. WLnpokoe pazsuTue BbICOKOKaYECTBEHHbIX
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Kap6oHaTHLIX NOPOA-KONMEKTOPOB € BTOPMYHLIM MYCTOTHLIM NPOCTPAHCTBOM
npeponpeaenAeT BbICOKUE Ae6UTbI CKBaXKUH.

Takum o6pasom, BTOpUYHOE NMyCTOTHOE NPOCTPAHCTBO, ChopMUPOBAHHOE
npoueccamu BoiLWENaYMBaHUA B BepXxax nutocdepbt, B BNaroNpPUATHLIX reono-
rUYECKUX yCNOBUAX MOXKET COXPaHUTL CBOK MOpPdonoruio n CTpyKTypy Ha ca-
MbiX pPa3nuuHbiX uHTEpBanax raybuH. 3To ABARETCA XOPOLWeR NPeAnoOChLINKON
ANA NOUCKOB CKONMeHun HethTu 1 rasa B KapboHaTHbIX MNOPOAAX, 3aNeratoLmnX
Ha GonbWMX raybuHax NOA NOBEPXHOCTAMKU NEpPepbIBOB B OCAAKOHAKO NNEHUM.

B Tex cnyyaax, Korpa B M3BECTHAKAX U AOMOMUTAX MNPOLECC PACTBOPEHUA
HE CONMPOBOXXAJAETCA MHTEHCUMBHLIM BLIHOCOM nepelleAllero B pacTBOp Marte-
puana, a NnpoucxoanT ero nepepacnpepencHue (pactBopeHvue U KpucTannuaa-
umAa) B npenenax HeGOMbLLINMX MO NPOTAMXEHHOCTH yyacTKOB (A0OAK MUnnUMeET-
pa), NpYBOAALLEE AWML K M3MEHEHUID CTPYKTypbl U TEKCTYPbl NOPOA, TO NO-
Rob6HOE ABMEHWe COOTBETCTBYeT npoueccy nepekpucTanmmsauuu. OcHoBHOW
NPUYKHOW NepeKpUCTannu3aunMin ABNAGTCA CTpemieHue BellecTBa K yMeHblLe-
HUIO NOBEPXHOCTHOW 3HEpruu, npucnocobneHvie ero K HOBLIM TEPMOAUHAMM-
YECKWM, 8@ Ha HauyanbHbIX 3Tanax AvareHe3a U K HOBbIM MMAPOXUMUYECKUM yC-
NOBMAM.

WNcxopA n3 npepacTaBneHUA O TOM, YTO XEeMOFeHHbIM MMKPO3ePHUCTLIR
KanbuMT MOPCKUX OCAAKOB ABMNAGTCA CEAMMEHTOreHHbIM, O CTENeHW UNKN UH-
TEHCUBHOCTA NPOUECCOB NEePeKpucTannM3auun MOXHO CyAWTb No pasmepy
BHOBb 06pa3zosaHHbIX KpucTannos. MNpouecc nepexkpucTannm3auuy npotexkaer
BO BCeX KapboHaTHbix 06pa3oBaHUMAX, HO C PA3NUYHOIA WMHTEHCUBHOCTLIO,

lNpeo6pasoBaHne CTpyYKTypbl 3epeH KapGoHaTHbIX MNOPOA, ABnAOLULEECA
CNeACTBEM nNepeKpucTannuv3aunm, W3aMeHAeT u uUX (PU3IMKO-MexaHUYecKme
cBoiictBa. B 1abn. 16 npuBOAATCA pe3ynbTaTbl U3yueHWA PU3NKO-MexaHuyec-
KUX CBOWMCTB 3ePHUCTLIX, HU3KOMNOPUCTLIX M3IBECTHAKORBR U AONOMWUTOR NOACO-
nesoro kKomnnekca lpukacnuitckoi BnaanHsl, AONOAHEHHbIE AGHHBIMK MO OA-

Ta6bnuua 16

DuauKo-MmexaHudecKne CBOWCTBa JEPHUCTHIX NWIBECTHAKOB U AONOMUTOB

Yucno onpeq Mpeaen Texy- | Py, - 107, knn
Tun nopoa (pasmep sepen) AENeHun yecTy, H/m?
Pg - 107, H/m?

N3BECTHAKU MUKPO3EPHUCTbIE
(<0,01 mm) 41 50—120 140230 2,0-6,1
WN3secTHAKU MENKO3epPHUCTLI
(0,1-0,25 mm) 38 30100 120-210 2,5-5,0
Mpamop 6ensiit, pasHOMEPHO-
sepHucTein (80 2,15 mm) 10 55—70 90-130 2,1-4,2
AoNIMUTLE MUKPO3EPHUCTLIE )
(<0,01 mm) 29 150—230 240-330 2,5-4,5
AONOMUTEI MENKO3ePHNCTLIE
(0,1-0,25 mm) 15 130—-240 250-320 1,6-3,7
[onomuTel ¢cpeaHesepHuCTble N
(ro 0,45 mm) 17 120—-220 190-270 1,7-29
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HOTUNHLIM nopoAam, nonyveHHusim J1LA. lpeiivepom, B.B. Baiiaiokom u
H.H. Nasnosoi. AHanu3 pe3ynbLTaToOB MCCNEAOBaHWI 3aBUCUMOCTH (PU3UKO-
MEX3HMUYECKUX CBOWCTB OT MHTEHCUMBHOCTY NEPEKPUCTanan3auuu noKasbigaert,
YTO B UESAOM yBeriMMEHMEe pa3mepa 3epeH KanbuuTta U AOOMUTA CONPOBOXAA-
€TCA CHUXXEHUEM TBepaocTH (P,) W YBENWYEHWUEM CKIIOHHOCTM NOPOA K Tpe-
wuHoo6pasosanuo (k). B To e Bpema pasHuWUa KpaWHMX BEnUYMH napa-
meTtpoB (P, u k) yKa3biBaeT Ha To, YTO 3Ta 3aBMCUMOCTb NO CBOEMY XapaK-
Tepy Gonee cnoHaa v, BUAUMO, ONPEAENAETCA HE TONMbKO CTPYKTypoOW cna-
ralwWwmXx UX 3epeH, HO U TaKUMU NOKa3aTenAMMU, KaK TUN NEPEeKpUCTannusagum,
pasMep M YMCNO MEX3EepHOBbLIX NyCTOT, COAEPKAWMUXCA B Kapkace (marpuue)
nopoa.

OaHako BnuAHWe nepeKpucTannuiauMu KapBOHaTHLIX NOPOA Ha UX Kon-
NeKTOPCKWE CBONCTBA He BCeraa OAHO3HauHo. B cnyyaAx, Koraa uHTeHcus-
HOCTb MEPEKPUCTANNN3aUMN HE3HaYMTEesIbHa, 0TMEYAETCA NULLbL CNOpaanMyecKoe
yBenuyeHue oTAefbHLIX 3ePeH U uX arperatoB (NATHUCTLIM TUN NepeKpuc-
TanNu3auum) , YTO NPUBOAUT K HEKOTOPOMY CHUXKEHUIO NEPBUMYHON EMKOCTH
NOPOA 3a CYET 3aNOJIHEHMA NEPBUYHLIX MEX3EpHOBLIX Nop. B Tex cnyvanax, kor-
Aa NPouect NPOTEKAeT UHTEHCMBHO, CYLUECTBEHHO U3MEHAR CTPYKTYpyY Kapbo-
HatoB (NonocyaTbii ¥ CNAOWHOW TUNLI NEpeKPUCTanNAU3aunMmn), NpPoucxoaut
yuYefMyeHue paimMepoB MEK3EepHOBLIX, HOBOOOPa3IoBaHHbIX NYCTOT, NOBLILIAIOT-
€A XECTKOCTb KapKaca U CKIOHHOCTb MOPOA K TpewnHoobpazoBanuio. Peannaa-
uuA 37O BO3MOXKHOCTU CNOCOGCTBYET PasBUTUIO KaBEPHOIHOCTU U YTYYLLEHUIO
KayecTBa KOMNEeKTOPOB.

CBoeo6pasHoit TeKCTypOM OCaAOYHbIX NOPOA, BO3ZHUKAWOLWIEN B peaysbTaTe
npouecca u3bupaTentHoro pacTBopeHuAa, ABnAwTCA cTunonuThl. WHTepec
K HAM CO CTOPOHbI FE0/I0rOB-HEDTAHUKOB OOBACHAESTCA, BO-NEPBLIX, WHPOKUM
pasBUTUEM CTUIONMUTOB B KapBOHaTHLIX NOPOAAX MHOMUX BaXHbIX HedTeraso-
HoCHbiIX paitoHoB (CesepHoe MpeakaBkasve, Mpukacnuiickana BnaauHa, Mep-
cuackui 3anus, CesepHoe Mope U Ap.), W, BO-BTOpbIX, 0cobbiM reHesucom
n mopdonoruen, onpeaeseHHoN eMKOCTHIO U NPOHULAEMOCTHIO.

B HacToAwee spema obwienpu3HaHo, YTO CTMIOAMTLI ABAAIOTCA pesynbTa-
TOM npouecca AntdepeHUMPOBaHHOr0 PacTBOPEHMA NMOPOALI NOA AABIIEHUEM.
Robasum, uTo nopobHLIN npouecc TpebyeT He TOMbLKO HanpaBreHHOro Aaere-
HUA, HO U AOCTaTOYHO CBOBOAHOIrO BLIHOCA M3 CUCTEMBI “'CTUNIONUT — NopoAaa”’
PacTBOPEHHOro BEWwecTBa, N03TOMY B yC/OBUAX O AMHAKOBOIO HaNpaBfieHHOro
AaBfIEHWA CTWIOANTL! Pa3BMBAIOTCA NPEXAE BCEro TaM, FAe CTPYKTypa NycToT-
HOro NpocTpaHcTBa NOPoAbl cnocobCTByeT Gonee nerkoMy yaaneHnio pacTeBo-
peHHoro Kap6oHaTHoro Matepuana.

UccnepoBanuna cTunonutoB B nopoaax BepxHero mena Baprycrtanckoro
xpebta B ueHTpanbHoM [MpeakaBka3sbe U BepxHero naneo3on lMpukacnuitckoi
BnaauHb! (rnybuHa 3aneraHua nopoa oT nosepxHocTu Ao 4500 M) 6binu BbI-
nonHeHsl nutonoramu MWHP um. U.M. Tybkuna (aBTopamu cosmecTHO
¢ B.l. KysHeuoseim, H.I0. Mpowkosoit u B. Cyxe) . 3T uccnepoBaHua noka-
3ann, 4YTO NPOUECCHl CTUNONUTU3aUWM BbI3bIBAIOT CyLIECTBEHHbIE W3MEHEHUA
B NPUNEralwnx K HAM 30HaxX M3BeCTHAKOB. OHY BbIpaXKaloTCA B KanbUMTH-
3auuu, OKpEeMHEHuW, TpewmnHooObpa3oBaHUKN, W3MEHEHWM ynpyro-aedopma-
UMOHHBIX U KOMMEKTOPCKUX CBOWUCTB.

165



O6pazoBanune CTUNONUTOB BeAeT K NOABMEHUIO PAacTBOPeHHOro Kapbouar-
HOro Marvepuana, KOTOPbI BbIHOCUTCA U3 CUCTEMbl "'CTUMIONUT — nopoaa’”’ no
Haubonee nNpoHULaeMbiM nnacram. BmecTe ¢ TeM 3TOT MaTtepuan yxke B Npuc-
TUNONUTOBOW 30HE NONaAaeT B WHbLIE YCNOBUA W, B YaCTHOCTU, O0BCTaHOBKY
MeHbIero AasfienuA, FAe PaCTBOPUMOCTL KapGOHATOB CHUKATECA U NPOMUCXO-
AUT NOBTOPHOE Bhinadeuue KanbuuTta (nNpouecc kansuutusauuu). Bropuunan
KanouMTHM3aUVMA B NPUCTUNONUTOBOW 30He Haubonee ACHO Bbipa)keHa B U3BECT-
HAKaX, COCTOAWMX U3 HOPMEHHbIX NIEMEHTOB — AETPUTA, OONMTOB, CryCTKOB
u ap. C 3Tol KanbuuUTM3aUWEN CBA3AHO U3MEHEHVE YNPyro-AedOPMaUUOHHbIX
CBOWCTB MOPOA B NPUCTUNONUTOBONM 30HE, YTO OTPAKaETCA Ha CKOPOCTH, TBep-
ROCTU WU NAAacTUYHOCTU. 3amepbl NEPEYUCHEHHbLIX NapameTpoB NPOBOAWUMUCH
HENOCPeACTBEHHO B CTUMONUTOBOI NOBEPXHOCTU W Ha ONPEAeNeHHbIX PacCToR-
HUAX OT Hee B Pas3nUYHO N3MEHEHHbIX KanbiuTM3aunen YacTaX NOPOAbi.

B nnockux cpesax u3BecTHAKOB BepxHero mena lpeAkaBKasbA BHEWHE
OAHOPOAHAA TeKCTypa UMeeT cBeTnbie, NOYTH Benbie MenonopobHble y4yacTKu
U Heckonbko Bonee Temubie ¢ papdhopoBuaHbiM 3noMom. Popma 3TUX pasHo-
OKpAalWeHHbIX YY4aCTKOB HenpaBwWnbHan, PasMepbi COCTaBAAIOT HECKONbLKO CaH-
TUMETPOB B fonepeyHuke. TeMHble y4aCTKU NIOKanM3yloTCA B6AM3aK CTUNONU-
TOBOWM NOBEPXHOCTW, BAOMbL CTEHOK BePTUKAanbHbLIX CTUMOMNUTOBLIX 3y6u08,
CBETALIE XKE yYacTKKU pacnosarantca Mexkay 3y6uaMn Ha HeKOTOPOM yaaneHuu
OT HUX.

Yuactkut nopoa 6enoit oKpackKu MeHee NAOTHLIE, B HUX UMEIOTCR MHOTO-
YMCrieHHbIE MeXX3epHoBbIe Nopbl pasmepom 0,0005-0,001 MM, npuypoueHHbie
K MUKPO3EPHUCTOMY UEMEHTY, U peakue BHYTPUOPMEHHbIE NOPbI Pa3MEPOM
0,006—0,12 mm, cBA3aHHbie € OCTaTKaMu cayHbl. CkopocTts Y3B B HUX coCcTaB-
naeT B cpeanem 4010 m/c. Temubie yuactku 6onee nnoTHbie. Oun B OCHOBHOM
nNepeKpUCTasiNnU30BaHbl W CrlaraloTcA B OTNIUUYME OT CBETIbIX Y4acTKOB 3epHaMu
kanbuuta 6dnswero pasmepa — 0,005—0,01 mm. Mopsi, BCTPe4aloWMECA B HUX,
PeAKU 1 U30NVPOBaHLI APYyr OT Apyra, BenuunHa ux ot 0,006 ao 0,015 mm.
Ckopocts Y3B B 3tux yuactkax Boapacraet ao 4490 m/c (rabn. 17). Oum xa-
pPaKTepu3yoTCA Tarke Gonbuled TBEPAOCTLIO U XPYNKOCTbIO, B HUX NpaKTUyec-
KW OTCYTCTBYIOT NniacTuueckue aethopmaunu. KoadduuyuveHt nnactuudoctu ana
Haubornee TMNWMUHbLIX CriyyaeB paBen 5,2 — B cBeTnbIX yyacTkax u 1,47 B 6onee
TEMHbIX.

AHanorvyHoe ABMEHWE ycTaHOBMEHO No 06pasuam nNaneo3olCcKUX OTNOKe-
Huii  3anaaHo-TennoBCKOro MecTopoXXAeHUA: B6AM3KM CTUNONUTOBLIX LWBOB
HabMmopaeTcA NoBbIWeEHHaR TBepaocte (Ao 150 - 107 H/M?) W noHvKeHuan
nnactmyHocTh Nnopoa (He Gonee 1,5}, No Mepe yAanexus oT WBa yMeHbWAETCA
ckopocTs Y3B, TBepaocTs nonvxkaetca (ao 60 - 107 H/m?), a nnactuuHocTs
yBenuuuBaetrca (k,, = 2). Mpu Hanuumn HECKONLKUX CTUROMMUTOBLIX LWBOB
KanbuuTt B Haubonbliem KONWYECTBE BLINARAET B NPOMEXYTKE MEXAy CTUno-
AUTaMK, YTo NPUBOAUT K Boree CNoOXXHOMY PacnpeAeneHU0 CKOPOCTU NTPOX0XK-
aeHur Y3B, tBeppoctv v nnactuunocty. Hanbonee NAOTHbIMU U XPYynKUMU
CTAHOBATCA YY4aCTKU MEXAY CTUNONUTOBLIMU NOBEPXHOCTAMM.

Ceoeo6pasHo NPOUCXOAUT OKPEMHEHUE NPUCTUAONUTOBON 30HLI. Kpemue-
3eM 6bi1 o6HapyeH B €AUHUYHBLIX CAYYaRX B CPEAHEKAMEHHOYrONbHbIX W3-
BECTHAKEX MecTopoxxAeHuA XaHaxkon B BUAe XanueAoHa B 3yBuax CTunonuros,
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Ta6nuua 17

Ckopoctu Y3B, m/c, B pa3nmuHbix y4acTkax CTUACIM TH3UPOBAHHDBIX
#3BECTHAKOB BepXHero mena Baprycranckoro xpe6ra

Homep o6pasua, | Homep Touxku | Temubie (nnot- Homep Toukun | CeeTtnbie (nopwmc-

aTanoH Hole) y4acTku Thie} yuacTku
1 1 4570 4 4500
7 4950 8 3860
10 4560 i 12 4340

JranoH - 4560—4950 - _3_860—{509_
4690 4230
2 22 4120 20 3600
25 4270 § 21 3770

dT1anoH - 41204270 - 3_6_90'—3770
4190 3680

Mo Bcem - 4120-4950 - 36_00»—4_5(?_0_
samepam 4490 4010

anM euanue. B uucnurene — MUHUMAENbEH3A U MAKCUMANbLHAR BENUUMHbLI; B 3HaAMe-
Harene — cpeagHAR BeNUUUHA.

a TaK)xe B BUAE BbITAHYTbIX KPUCTannoB KBapua BAonb BokoBoi NnoBepxHoCTU
3ybuos. MexaHusmM oKpeMHEHUR MOXXHO NPeACTaBuTbL B CheAyloulemM BuAae:
pPacTBOpeHUe KaneLuTa 8 Npouecce CTMNOAMTA3AUUM NPUBENO K MOBLIWEHUIO
pH pactesopoB, uto noBnekno 3a coboit pacTBopeHne pacCeAHHOro B NOpOAe
KPEMHUCTOro Matepuana. B aanbHedlleM npy KpucTannusayvy Kanbyuta U3
NOpoBbIX BOA NPOU30WNO CHWXeHue pH u ob6paTHoe BbiaeneHue u3 pacTBo-
pa, KOTOPbIA eCTECTBEHHO NOKanNu30BancA B 3y6uax CTUnonuMToB, N KpuUcTan-
foB KBapla BAOMb UX CTEHOK.

CBoeobpasuemM nNpuCTURONUTOBOW 30HbLI ABMAETCA pasBUTHE 34eCb cneyu-
huvecKUx NUTOreHeTUYECKUX TPELLUH ABYX OCHOBHbIX HanpasneHui — cybeep-
TUKanNbHbLIX U FOPU3OHTaNbHbIX, ONMCaHHbIX P. HenbcoHoM [41] kak TpewmHebl
paspbiBa (Gonee unu MeHee napannenbHble 3y6UaM CTURONMTOB) W TPeWMHbI
pasrpysxku (nepneHAuk ynapHbie 3y6iam 1 HepeAKo O rpaHudeHHbIE BOK0BbLIMU
yacTAMU wunoB). OHKU GbIBAIOT MNOMBLIMKU UAU BLINONHEHHBIMA BTOPUYHbIM
KansuutoM. MoXHO AyMaTh, YTO nosBnexue TpewunH obycnoBneHo npexae
BCEro NOBLIWEHHONW XPYNKOCTLIO 3TUX YYaCTKOB BCAEACTBUE KaTareHertuyec-
KO¥ KanbyuTu3aluu, a TaKxe NecTPOToU ¥ HepaBHOMEPHOCTLIO €€ NPOABREHUA.
OAHMM M3 BO3MOXHBIX MEXaHU3MOB BO3HUKHOBEHUA MOAOGHLIX TpewuH Mo-
XeT CnyXuTb ecrtecTBeHHbIN ruapopaspeiB. OcBo6oXAeHHaA B npowuecce pacr-
BOpeHnA kapboHaTHOro MaTepuana nopoBas BOAa nNoBblWana o6beM nnacTo-
BbiX BOA ¥ yBenuYuBana BHYTPUNNAacToBoe RaBneHue, YTo Beno K rapopaspbl-
BY MOPOA B yyacTkax Haubonblinx HanpaxeHut — B BeplinHax 3ybuos. B cny-
4ae ecnv NepBOHaYanbHbie NOPOAL! BbiNK HU3KONPOHULIAEMbIMU, PACTBOPEHHbIiA
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KanbuUuT BbiNajan B TPewUHaX U 3anNoRHAN KX, ecnuy e NOpoAbl obnaaanu xo-
pOWYMM NepPBOHAYanNbHbIMK  PIMALTPAUNOHHLIMKY CBORCTBAMW, DPacTBOPEHHbINA
Kkap6oHaT KanbyuA BLIHOCUIICA W3 CUCTEMBbI “'CTUROAUT—NOPOAA’ ¥ TpelnHbl
0OCTaBanuch NonbiMu.

Takum o6pa3om, KatareHeTMyecKue npoyecco! Hanbonee MHTEHCMBHO NPOA-
BUMKACL BONM3N CTUNONWUTOBLIX LUIBOB M 3aTyXalT Mo Mepe yaaneHua oT HUX.

MNpu paccMoTpeHUn BNUAHUA CTUAONWUTOOGPA3OBaHUA Ha KONNEKTOpPCKUE
CBOItCTBa NOpPoA, BUAMMO, CNEAYET pasfityaTb ABa acnNeKTa — KonnexkTopckue
CBOWCTBA W, B YaCTHOCTH, NPOHWULAEMOCTb CaMOro CTUNONMNTA NN TOYHee CTHU-
nONUTOBOW MNOBEPXHOCTK W KONMNEKTOPCKWe CBOWCTBa NPUNerarowel K Hew
30HbI Kapb6OHATHO NOPOALI.

B uccneaoBaBwMXCA pa3pesax BepxHero mena bapryctanckoro xpabra
NpoHULaeMOCTb CTMNONUTOB BbicoKa. [oATBepXkAeHMeM 3Toro ABNARETCA TO,
YTO, BO-NEpBbLIX, BO MHOFMX CAy4aAX NO CTUNONMTOBON NOBEPXHOCTU MOXHO
Pa3HATL CONPATAOLIMECA 4aCTU NOPOALI, YTO CBUAETENbCTBYET O 3UAHWUU B MEC-
Tax COuYneHeHUA NOPOA; BO-BTOPLIX, Ha CTUNIONUTOBLIX MOBEPXHOCTAX, Ha CTeH-
Kax WUNoB B BUAE KOPOK HEpeAKOo HabrioAaldTCA BLIAENEHWUA BTOPUYHOMO
KPUCTaNNU4ecKoro Kanbliura, KpUCTannusauuAa KOoTOPOro BO3MOXHA TOMbKO
npu HanuuMu CcBOBOAHLIX NOMOCTEH, AOCCTaTOMHO CBOGOAHO (UNBLTPYHOWMNX
BOAb!.

B nonb3y BbICOKOMU NPOHWULEEMOCTH CTU/IONUTOBbLIX NOBEPXHOCTEN, NO AaH-
Heim M.X. Bynay, csuperenbCTByeT npucyTcTeue 8 Hux 6utymos. Mopoas:
WMeoT nporuuaemocts 0,001 - 10715 M2, a TpewmHHaR NpoHMUaEMOCTb WX
Np® HaoMuMn CTURONWUTOB noBbiwaeTca Ao 6,2 - 107 1% M2, 1. e. Gonee uem
B 6000 pas. OaHako BCe 3TW NpUMepb! KAcaloTCA OTAOXEHUNA NGO BbiBeASH-
HbIX Ha AHEBHYI0 NOBEPXHOCTb, NMBO 3anerarwwnx Ha HebonblwKX rnybuHax.

Ha Gonbumx rnybuHax nopoAbl N0 CTUMIONWTOBbLIM NOBEPXHOCTAM, Kak
NPaBUMo, OYeHb NNOTHO COMKHYTbI, W NPU HacbllleHun 06pa3yoB MIOMUHEC-
UMPYIOIMMW PACTBOPAMU, NOCMNeAHUE B HUX HE NPOHMK AT, XOTA OHM cnocob-
Hbl NPOHMKATL B MONOCTA packpbiTocThio B 1 MKm. Takue e peaynbtaTsi 6bi-
nu nonyveHsl u K.U. BarpuHuyesoit [3] npu usyyenun kepHa Openbyprexoro,
BYKTbINbCKOro ¥ APYrUX MeCTOPOXAEHWA yrIeBOAOPOAOB.

B NpUCTUNONUTOBOIt 30HE MPOUCXOAWUT CHUKEHWUE eMKOCTU W3BECTHAKOB
3a cueT 3anofiHeHWR NEepPBUYHLIX NOP BTOPUYHLIM KanbuuTom. OaHaxko noc-
SIEACTBUA 3TOr0 NPOUECCa B NOPOAAX PA3HOM CTPYKTyPbl BbipaXkeHbi HEOAWHE-
K0BO. B MUKPO3EPHUCTLIX, WNaMOBbLIX M APYriux NOAOGHLIX MO CTPYKType
M3IBECTHAKAX ¢ M3HAYanbHO HEBLICOKOW MPOHULAEMOCTLIO U MENTKUMY NOpaMH,
KOTOpble 3aNONHAIOTCA KanbUUTOM NpaK TUYECKWU NONHOCTbio. 30HA KanbuuTu-
3auuMu B HUX OXBaTbiBaeT AOCTaToYHO Bonbluylo NoO ToNWUHE NPUCTUNONUTO-
By!0 30Hy. B nepBUYHO »Ke BbICOKONPOHUUAEMbIX NOPOAAX TOSMUWUHA NOAOGHOM
30Hb! KarbyuTU3auuM He npesbiwaet 10-20 mMm. BmecTe ¢ Tem noBbiUIeHKe
XpynKocT¥# NOPoA B 3TUX y4yacTKaxX cnocobCTByeT pa3BUTUIO B HUX TpeLUWH
W 33 CYeT 3TOro ynyywaloTCA KONNEKTOPCKUE CBOWCTBA U NPEXAE BCEro NPOHU-
uaemocTb. Hanpumep, B 06pasuax u3 nPoAyKTUBHOW YaCTU 3aMEKNU MeCTOPOXK:-
Aerun Xanaxon (rny6uHa 6onee 3500 M) Takue TpeulUHbI 3aN0MHEHLI HEQITLIO,
B TO BPEMA KaK BTOPUYHO KanbUUTU3IMPOBaHHaR MaTp1iid He COAEPKUT HedhTH.
UccnepoBaHne eMKOCTHbIX W GUNLTPAUMOHHBIX CBOWCTB 3TUX W3BECTHAKOB
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C WCTIONb3OBAHMEM MeTOAA MOMUHEcUeHTHOW petheKTOCKONUU NOKasano, YTo
OHM, Kak npasuno, o6nanaloT HU3Kon nopuctocTeo (2—3 %), U3 KoTopo#
Ha JONI0 TPELMH, Pa3BMUTLIX B APeAenaX CTUMOMUTOBOrO WRa, NPUXOAUTCA AO
50 %. Ouut ke ABAAIOTCA U OCHOBHbIMK NyTAMK thuunbTpauuu. Tak, TpewnHHanA
NPOHNLAEMOCTb U3BECTHAKOB B HanpaBfeHun nonepex CTURNONUMTOBOIR noBepX-
HocTv He npeebiwaeT 0,5 - 107'% m?, a Baonb Hee oHa 06bIYHO HA NOPAROK
soiwe [ (2—5) * 107'° m? ] . Ananorudrbie 3anonHeHHble HethThio TPELMHBI YC-
TaHoBNEHbl Ha paae mectopoxaeHuit CCCP E.M. Cmexoebim, K.WU. BarpuHuye-
BOW # Ap.

Mo aaHHeim P, Henbcona [41], maTpuua u3BecTHAKa MecTopoxaeHua [a-
puyc B UpaHe Ha rny6uHe 3500 M umeeT nopucrocts 3,4 %, a NnpoHUUaeMocCTb
meHee 0,05 - 10715 M?. B Tex e U3BeCTHAKAX NPX HANMYUK CTUNONUTOB U re-
HETUYECKU CBA3AHHbLIX C HAMU TPEWUH Pa3pbiBa NOPUCTOCTb NOHMKAETCA AO
0.9 %, a npoHuaeMocTs BoapacTaeT Ao 3,5 - 107! % m?. B nopoaax, rae co ctu-
NONUTaMu CBR3aHbI TPEeWMHbI KaK pa3pbiBa, Tak WM Pasrpy3ku, NOpPUCTOCTb
paBHa npumepHo nepBoHauansHou (3,4 %), a npoHuuaeMocTs BO3pacTaeT 4O
1249 - 107'° M2, 1. e. B 2500 pa3. Takum o6pazoM, B BUOreHHbIX, RETPUTO-
BbiX, OONUTOBBLIX U APYrUX U3BECTHAKAX, COCTOAWMUX U3 (POPMEHHLIX 3NEMeH-
TOB, FAE NEePBUYHAA BHYTPU — MeK(POPMEHHAA NOPUCTOCTL BbICOKA U ABNAETCA
ONpeAenAioLen B CO3AAHUA BMIKOCTU U NPOHULAEMOCTH, yMEHbLUeHUEe 06beMa
nop u, rnaBHoe, pasMepa pUALTPYIOWMX KaAHAMOB 33 CYeT BbINGACHUA Kanbuu-
Ta, 06pa3yloWweroca Npu CTUNonMToo6pa3oBaHuM, Pe3Ko CHUXKAEET eMKOCTHbIE
1 0COBeHHO (hUNbTPaUMOHHbIE CBOUCTBA NOPOA. BO3HUKHOBEHWUE CBA3AHHbIX CO
CTUMIONUTaMUK TPEWUH PaspbiBa M Pa3rpy3ku XOTA ¥ NPUBOAUT K NOABMEHWIO
RONOMHUTENbHbIX NyTer uUnsTPauun, Ho He obecneyrsaeT BOCCTaHOBMEHUA
NMepBUYHO BLICOKUX 3HAYEeHW nopuctocTu. Hanuune B Gonee nutuduymMpoBaH-
HOA NPUCTUNIONUTOBOM 30HE PAa3nUYHbIX TPeWwUH MOXEeT CyulecTBeHHO NoBbl-
LLI3aTb NPOHULAEMOCTb.

NHoe aeno B MMKPO3epHUCTLIX ¥ NenuToMopdHbIX KapboHaTHLIX NOPOAaX.
MepeuuHar nopuctoCTs MeNa mMoxeT BbiTh 3HAUUTENLHON, HO pa3Mep NOP marn
1 OH NO Mepe Nofrpy’KeHUA ewle Gonee cokpawaeTcA. BcneacTBue 3Toro NPOHA-
U3eMOCTb NOPOA HWU3KA U OHWM NPAKTUYECKWU He OTAaIOT (hromaa. YNnoTHeHWe
nopoa, NOABMIEHNE CTUNONUTOR ¥ 06pPa30BaHNE reHeTUYECKUN CBA3AHHbLIX C HUMMU
TpewnH CO3A3eT Pa3BETBMEHHYIO APEHUPYIOWYIO CETb NPOBOAALUMX KaHanoB
n cnocobeTByeT peakoMy (Ha Tpu nopaaka u 6onee) noBbiLEHUIO NPOHULaE-
MOCTW NOPOA, a B PAAE Clyyaes, BOSMOXHO, MPUBOAUT K CO3AaHWIO NPOMBbILL-
NeHHbIX KONMeKTOPOB.

Ha Mectopoxaesun Xanakon nocne NpoBEAEHWA aHanU3a pasMeweHud
CTUNOMUTOB B Mopofiax paspe3a Gbino oTMeveHo: 1) HepaBHoMepHoe pacnpe-
AeneHne ux B pa3spesax kap6GoHatHbiX Tonw | 1 Il (cooTBercTBEHHO NoAonbC-
KW FOPU3OHT — aCCENbCKUA APYC U BU3ENCKUIA APYC — KaLWUPCKUWIA FOPU3OHT)
“ 2) pasnuuHble CBA3KU HeITEHACKILLEHHOCTU C FYCTOTOW CTUNOSUTOB.

B BepxHeil yacTu BTOpoit KapboHaTHOW TOMLIM FycTOTa CTUROMMTOBLIX
noBepxHocTen coctasnAeT 50—200 1/m, a Huxe No paspesy OHa CHUXKAETCA
Ao 1-5 1/m. MpoAyK TUBHOI! ABAAETCA HWXKHAA YacTb C MasibiM YACNOM CTUAO-
ANTOB, NpUYEM B CTUNOMMTUIUPOBAHHLIX W3BECTHAKAX, HENOCPEACTBEHHO
NepeKpbiBaloWMX 3anexb, HabniopaeTCA NPOHUKHOBeHWE He(pTU N0 30HAM
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TpeWMH, Pa3BUTLIM B Npeaenax ctunonutos {cxs. 34, untepsan rny6un 3833—
3841 m). TonwuHa Taknx HedTeHACbIUWEHHLIX y4yacTKoB aocturaet 1—1,5 cm
v B8 npepenax obpasua oHW Apyr C ApyromM He B3aumocBA3aHbl. B npoaykTus-
HbIX OTNOMEHWAX nepsoit KapboHatHoM Tonwu (CuHensHuKosckaa cks. 1)
pacnpefeneHue CTUNoNUToB MHoe — HaubBonbuee nx wicno (50—120 1/m) npu-
XOANTCA Ha 30HY HedreHacbiweHNA. Hmke MX KONUYecTso NOCTENEHHO CHU-
waerca ao 10 1/m.

NpuseneHHbie AaHHble CBUAETENBCTBYIOT O BO3MOXXHOCTU 3aMONHEHWA
HeTolo NOBYWKM KaK Ao CTunonuTU3aumu (kapBowatHam tonwa 1), Ttak
n nocne Hee {KapBoHatHaa Tonwa !} . MNMpw atom noasneHue Heh ™ AO CTMNONK-
TU3aUMKM TOPMO3UT BTOPUYHLIE NPOLECChI, FeHeTUYeCKM CBA3aHHble CO CTUMNOoNM-
Too6pazoBaHuem. bonee nosgHee o6pazoBaHne CTUNONUTOB BO hntonaoynope
NPaKTUYeCKW HE HapyLLIAeT 3KPaHUPYIOLWMX CBOMCTB KapboHaTHoW naykw. fMpo-
HUKHOBeHMe HedhTt B NPUCTUNIONUTOBDLIE 30HbI BO3MOXHO B BECbMa Of PaHNYeH-
Hbix MacwTabax. Mpu 3anonHeHnn noBywKKU HedTbio Nocne 06pasoBaHUA CTU-
nonutos (KapboHaTHas Toniia !} cHWXaeTCA pont NOp M NOBLILIAETCA 3Haue-
HWe TPeLyuH.

Takum o06pazom, uUccnefoBaHWA CTUAONUTOB M MNPUCTUNONMUTOBBLIX 30H
nNoKasanwu, Y7o Npy CTMNoNMToo6pa3oBaHUN NPOUCXOAAT aKTUBHLIE KaTareHe-
TUdeckue Npeobpa3oBaHMA B NPUCTMRONUMTOBOW 30HE, M3 HUX HaubBonee cy-
LWeCTBEHHOW ABNAETCA BTOPWUYHAR MATHUCTAA KanbUuTu3aumA. MocneaHan Be-
AeT K M3MeHEeHUAM (U3NKO-MeXaHW4YeCKUX CBOWCTB, MOBLILLIAET XPYNKOCTb
nopoa W X CKNOHHOCTL K TpewMHoo6pa3oBaHnio.

MNMepBoHavanbHble KONNEKTOPCKWE CBOWCTBA MNOPOA B NPUCTURONNTOBOW
30HEe YXyAWatnTCA, HO Hanuuve TpewrH, ocoGeHHO NapannenbHbLIX WBam v ce-
KYLIMX OTAENbHbIE WIBLI, Pe3Ko yBennunuBaeT npoHuuaemMoctb. Haubonee Bax-
HO 37O ABAEHUE ANIA MOPOA C HEBbLICOKVMU MEPBUUHBIMU KONNEKTOPCKVMHU
CBOMCTBaAMM. 3aKOHOMEPHOW CBA3W MHTEHCUBHOCTU CTUNONUMTOOBPa3oBaHNA
¢ rinyburoit 3aneraHna KapboHaTHLIX TONLL, He OTMEYaeTCcA.

Tonwu CTMNONMTU3NPOBAHHBLIX KapBoHaTHbIX 06pa3oBaHuii natepanbHoO
npoHuuaeMbl ANA GNOUMAOB U ABNAOTCA HRIOUAOYNOPaMU Pa3NUYHOro Kavyecs-
Ba NpV BepTUKanbHON mMurpaumu. B cBAswn ¢ aTum npu paspaborke mectopox-
AeHWN, KapboHaTHble NOPOAb! KOTOPbLIX CTUNONUTAINPOBAHLI, BOSMOXHO NpPo-
HUKHOBEHWE NOAOLIBEHHbIX ¥ NMNACTOBbIX BOA BHYTPL 3asiexei.

Cnegytowseit rpynnoii NOCTCEAVMEH TaUOHHbLIX NPOUECCOB, CBA3AHHbIX
C W3MEHEHMAMU MAPOXUMUYECKUX YCNOBUH HEAp, ABNAIOTCA NPOLECCH OK-
PEMHEHWA, KanbUMTu3aunmn u cynbhatusauvn. Bee oHM NpUBOAART K BblAENEHUK
B NOpax, KaBepHax U TpewMHax MWUHepanbHblXx HOBoOOPa3oBaHUH, T. €. B TOW
UMM MHOW CTEeNeHN yXYAWalnT eMKOCTHbIE U (DUNbLTPAUKOHHBIE CBOMCTBa Kapbo-
HaTHbIX nopoA. B 10 e BpeMa HabnIOA3OTCA U OTKAOHEHUA OT 3Tol obuiel
3akoHomepHoCTH. Oun obBycnoBneHsbl TeMm, 4To W3BUpaTenbHoe pacTBOpeEHUe,
NpoucxofAulee NPy M3MEHEHUN (PU3MKO-XMMUYECKUX U TEePMOBapUUeCKNX yC-
noBui Heap, cnocoBCTBYET NOBLIWEHWIO KORNEKTOPCKUX cBoWCTB. Hanpumep,
Hanuyue runca B gonommutax 3anagHoro [larectaHa oKa3sbiBaeT NONOXUTENbHOE
BAnAHNE Ha (HOPMUPOBAHUE B HUX BTOPUYHOW KaBepHOBOW eMKOCTU BCAGACT-
BWE ero BbLICOKOW pacTBopuMocTW. TlpncyTcTBUe XKe aHrMaApUTa B N3BeCTHAKAX
U RonomuTax MoaconeBoro komnpexca lpuKacnMiickoi BNaaMHbl CHUXKaET
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He TONbKO WX EMKOCTb M NPOHMLAEMOCTb, HO U CKNOHHOCTb K TpeiLinHoobpa-
3oBaHnto. 3a cyer cynbhatusaumnm sofopocneBo-popamuHndeposbix M3Bect-
HAKOB HWXHelr nepmn mectopoxaensna Kapavaranak k,, yBenuynBaercA oT
5 no 7 npotus 3 B 4nCTbiX pasHocTax. Mpoueccs! KanbuUTU3aUMN, OKPEMHE-
HWAR, C OQHON CTOPOHb!, NPUBOAAT K YMEHbWEHNIO NEPBMYHON NOPUCTOCTH
NOpoA, a C APYroi — yBENUYUBAIOT AMTONOTMYECKYIO HEOAHOPOAHOCTL N3BECT-
HAKOB W OONOMMTOB, NOBBLILAIOT UX TBEPAOCTb U CKNOHHOCTb K TPEWUHOOD-
Pa3oBaHuIo.

floaBoAA UTOr pacCMOTPEHWUIO BIWAKMA BTOPHUYHbBIX NPOLECCOB Ha NYCTOT-
HOE NPOCTPaHCTBO M KONNEKTOPCKWE CBOWCTBA KapBoHaTHbLIX NOPOA, MOXHO
0TMeTuTb cnegyioulee. Pewatouiee BnuaHMe Ha mopdonoruio U CTpyKTypy nyc-
TOT, EMKOCTHbIe 1 PURbLTPAUNOHHbIE CBOKWCTBa KapBOHAaTOB 0Ka3biBalOT reono-
rUYeCKan MUCTOPUA pasBUTUA PErMOHOB M NMUTONOrMYECKMiA o6AUK nopoa,
Metiblilee — UX NOrpyXeHue Ha Gonbume rnyBuHbI

®opmMupoBaHne pazHo0BpazHbIX NEPBUYHBLIX MYCTOT B PasNUUHbIX FEHETH-
YeCKWX rpynnax KapBoHaTHbIX NOpo4 NPeAONpefenAeT U NOCNeAYIOWUIA HROAN-
HaKoBbIN XapakTep MX NpeoBpazoBaHUA Ha APYIUX CTaAUAX NUTOreHesa.
Ha 6onbwmnx ray6uHax B OAHUX U TeX XKe reonoruyeCKUx yCrnoBuax Konnek-
TOpPCKMUE CBOMCTBa pasnuyHbix KapbBoHaTHbix 0BpasoBaHMin W3MeHAIOTCA HeoA-
HO3Ha4YHO, TaK KaK CKOpPOCTb ABMXKeHmA (NIOMAOB U3-33 pa3HO Mophonorum
W CTPYKTYpb! X NYCTOTHOro NPOCTPaHCTBA HEOAMHAKOBA.

MepBuyHan nutonoruyeckas HeOAHOPOAHOCTL KapbBoHaTHbIX OCaAKOB 3a
tyeT NepepacnpepeneHnA BellecTBa Ha CTaauM AuareHesza euie BGonee ycunusa-
€TCA B KaTvareHese v BneveT 3a o601 HEOAUHAKOBYIO HanNnpPaBNeHHOCTL U UHTEH-
CUBHOCTb NPOABNEHUA NPOLECCOB KaTareHesa.

HeonHozHayHoe BnuAHMe GOnbWIMHCTBA BTOPHUYHbIX MPOLECCOB NPUBOANT
K TOMYy, 4TO C yBenuyeHuem raybuH b1 3aneradna nopoa B HUX 6ornee 0T4eTNINBO
HabnopaeTCA CMeHa NYCTOTHOro NPOCTPaHCTBa, TUNOB KONNEKTOPOB, YeM TeH-
AeHUMA nUx obuwiero ynnoOTHEHMA M yMeHblweHMA nopuctoct. Ha Bonbwux
rnybuHax npeobnagatowee pazBUTUE NONYYalOT KaBepHb! U TpeuinMHbl, onpeae-
nAoWre B AanbHerweM ycnoBua AsxeHua dnongos. flocneaHee MoxHO Hab-
n10aTb Ha NpUMepe U3MEHeHUA € rny6uHON OTKPLITOW NOPUCTOCTU noacone-
BbiX K3pOOHaTHLIX NOPOA CeBepHO 6OPTOBOW 30HLI MpuKacnMicKon Bnaau-
Hbt, rnybuHa 3aneraHua KOTOPbIX BapbUpyeT B npeaenax ot 2850 go 4850 m.
Dnna 3toro 6binu BbI6pPaHbLI TP HauBonee NpelCTaBUTENbHbIE IPYNNb! W3BECT-
HAKOB U AONOMUTOB: BUOMOpPdHbIe, XeMoreHHble U KpunToreHHsie {puc. 64).
MepeyncnenHble rpynnbl NOPOA XapaKTepuayloTCA ROCTATOYHO U3MEHYUBbLIMMW
BenunynHaMmn nopuctoctu {6nomopdHsie pazHoctn — ot 0,5 go 24 %, kpunto-
reHusie — o7 0,2 no 26 %), a 8 cBA3M ¢ 3TMM pasnuyHon Mopdonoruein, CTpyK-
Typoh u TMnoM nyctoT. Hanpumep, KpynHble BTOPUYHBIE MEXK3EPHOBbLIE NOPb!
M KasepHb! BblLLENaYnMBaHWA valiie HabnRalTCA B KPUNTOrEHHbIX W3BECTHA-
Kax U AONOMMTaX; nepBu4Hble, OCTaTO4YHble, MexX(hopMeHHble Nopbl Haubonee
npucywin 6uomopdHsiM  (GrorepmHbiM) U xemoreHHbIM (00NMTOBBLIM) M3-
BECTHAKAM, BHYTputopMeHHbie Nopbt — GUOMOpPDHLIM Pa3HOCTAM; nNepBUY-
Hble U BTOPUUHbIE MeX3ePHOBbIE NOPb!, @ TaKXe TPewnHbl — KPUNTOreHHkIM
M XeMoreHHbiM KapboHatam. Bce nepeuncneHHble TUNBLI NYCTOT C NPUCYLLEH UM
Mopdonoruet U CTPpyYKTYPOW B LeNOM MPOCHeXMUBAaoTCA NO BCEMY DacCMaTDy-
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Puc¢. 64. MiameHeHus OTKPLITON NOPUCTOCTH kg noaconesbiXx KapGoHaTHLIX NOpPoa ceBep-
Hoi 6oproBOoM 30Mb! fpukacnuinckon BnaguHb! ¢ rayGuHon.

Nopoas: (@ — nisectHaxu, 6§ — ponomMutsl) : T — 6uomopdrsie (A), 2 — xeMorenHsie
{5), 3 — kpuntorenmnie {B); 4 — nUHUN MaKCUManNbHbIX BENUYMH NOPUCTOCTH; 5§ — Ne-
pepbiBbl B ocagKoHaKonnenuu: | — npeabawKupckuit, I/ — npeamockoackui, /11 — npen:
nepmcKui, /V — npeaKyHrypcknui

BaeMOMY MHTepBany ray6uH. OwyTumMoro BavAHUA ray6uxb) 3aneraHua noa-
CONeBbiIX KapBoHaTHbIX MOPOA Ha WX EMKOCTHble CBOMCTBA HE OTMEYaeTca.

Habniopaeman TeHAGHUUA CHUXKEHMA MOPUCTOCTA NOPOA € CHyBuHON cBA3a-
Ha NULWLbL C KOIMYECTBOM NOAHUMAEMOro U3 CKBaXXMH KePHa U ero npeacTaBm-
TenbHOCTLIO. MoAbeM KepHa ¢ Manbix rny6uH (ero nonHoTal B TeXHMYECKOM
NnaHe NPOM3BOAMTCA Beeraa nerue, vem ¢ Gonblmx. M 310 npn ycnosuu, 4to
KepH nuweH TpewwuH. Ecnn xe oHM B NOpoAax NPUCYTCTBYIOT, TO NPOLEHT Bbl-
HOCa NPeACTaBUTENbHOIO KepHa M3 CKBAXUH PEe3KO CHUXKAeTCA, YTO MOXHO
BuAeTh Ha nuTonoro-nevpotusnyeckom paspese ckB. -2 KapavaraHak (em.
puc. 12).

Bo3pactHoe pacuneHeHMe NOACONEBOro paspe3a TakXKe CBUAETeNLCTBYET
O TOM, 4TO NOPOAbLI-KONNEKTOPL! BbICOKOro KayecTBa HabAIOA3IOTCA Bo BCEX
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CTpaTMrpadUyecKUX eanHUUaX — OT BEPXHEro BM3€ A0 apPTUHCKOre Apyca
BrnounTensHo. Hamnyuuwive us Hux (knaccot 1—I11), ob6napatowme Gonbwow
EMKOCTbIO, CBA33HHON C KPYMNHLIMU MOPaMKU U MHOTFOYUCIIEHHBIMK KaBepHaMu
BbiWENaYBaHuA, U BbLICOKOW NPOHWUAEMOCTHIO MO 'KaHanam W TPeiuyHam,
06bIYHO NPUYPOUEHBI K MepepbiBaM B ocaaKoHakonnenun — ot npeABawkupe-
Koro Ao npeakyurypckoro (cm. puc. 64). Mocneaxee cBA3aHO € MHTEHCUBHO
NPOTEK3ABWMMM NPOLLECCaAMM DACTBOPEHUA KapOOHaTOB nNpW MX BbIBEAECHWU
Ha Manble TNyBWHLI, a Ha onpeaeneHHbIX 3Tanax reonornuyecKom WUCTopPUU
“ B 30HY a3pauumn u ceoboaHoro sosoobmeHa. MHTEHCMBHOCTL NpoUeccoB PacT-
BOpeHUAa onpeaenanack CTPyKTypPHO-TeHETHYeCKUMU OCOBEHHOCTAMM MOPOA,
MX MUHEpanbHbIM COCTaBOM, CKNOHHOCTBIO K TPewnHoo bpa3oBaHnio, TEKTOHK-
YECKMM U FMAPOXMMUYECKUM pexvumamn Tepputopuu. B npepenax cesepHoi
GopToBOW 30HLI Hanbonee WHTEHCUBHO MPOUECCHI PaCTBOPEHUA MPOABUNUCL B
HUXKHENEPMCKUX BMOrepMHbIX M3BeCTHAKaxX pucdosoi daunn, KoTopble U3Ha-
ManbLHO XapaKTepu3oBanuCk HaubBoNblUEd XUMUYECKOW UUCTOTOM, XKECTKUM,
BbICOKONOPUCTHIM M XOPOLWO NPOHMLAEMbIM KapKaCoM.

Opyrum wupoko pa3suTbiM B KapBoHaTHbix 06pa3oBannax cesepHon 6op-
ToBOIA 30HbL!I MpuKacnuiiCKOW BNaaMHbL! K 0Ka3aBLLIMM CyU,ECTBEHHOE NONCKM-
TenbHOe BAMAHME Ha UX KONNEKTOPCKMUe CBOUCTBA ABNAETCH NPOLECC AONOMMU-
Tuzaumu. UccnepoBanua, nposeaequsie K., MumerosbiMm, nokazany, yto Gone-
Wan YyacTb NOACONEBLIX AONOMUTOB KapboHa u nepmu obBpazoBanach Ha CTaau-
AX AWareHe3a w KaTareHe3a. VICTOYHMKOM MarHua AnfA 3T0ro B NEPBOM cnyu4ae
CAyXNAKU CaMW OpraHoreHHble ocTatku pudos, a3 BO BTOPOM — Bbillienexalume
cynbhaTHO-ranOreHHbIe OTAOXKEHUA KYHFyPCKOro APYCa HniXKHEW nepmMu.

TakuM 06pa3oM, coueTaHve 0COBEHHOCTet KapBoHaTHLIX NOPOA, @ UMEHHO!
6bicTpan NuTudUKauva, NOBbILIEHHAA PaCTBOPUMOCTb, CKNOHHOCTL K Tpelyy-
HoobpasoBanuio — npeponpeaenaet Gonswoe pasHoobpasue HabnogatoWMxCA
B HUX NyCTOT M Hanuuue Ha cpegHMX U BoNbLWUX rny6uHaxX KONNEKTOPOB npe-
UMylULLECTBEHHO CMewaHHoro Tuna. B dopmupoBaHuM nycToTHOrO NpoCTPaHCT-
Ba Kap6oHaTHbIX NOPOA, UX EMKOCTHbIX U (DML TPALUOHHBLIX CBOMCTB FNaBHYIO
ponb € yBenuueHnem rnybuHbl 3aneraHua urpatoT HEOAHOPOAHOCTL CTPYKTYPb!
MepBUYHDBIX NYCTOT, 3aN0KEHHaR Ha CTafiMM CEAMMEHTOreHesa, U CTEnEeHb npe-
06paz0BaHHOCTM NoOpPOA NOA AeiCTBMEM NOCTCEAMMEH TalMOHHBIX NPOLeCcCoB.

fnasa 7

FAUHUCTLIE ROPO/1b-KONMEKTOPDI

MpombiwnenHan HedTerazaoHOCHOCTb FAMHUCTLIX NOPOA — RBMEHWE AOCTa-
TOYHO pacnpocTtpaHeHHoe. Bnepesie ckonnenua YB, npuypoueHHbie K ravHuc-
TbIM NOPOAaM, Bbinn OTKpPbLITHI eille B Hauane XX B. 8 CIJA — 310 MecTopox-
Aevun Heptn Opkatt w Jlomnok B Gacceive Cauta-Mapna (Kanudopuun) .
Konnektopamn B HUX ABNAITCA TPEWMHOBATbIE KPEMHUCTbIE BUTYMUHO3HBIE
rAWHb! BepxHero muoueHa ceutbl MounTepeit. Mo aavHbiM M. Xwobepta, [. Bun-
nucy, B 3Tom Bacceitne u ponune Can-Xoakun (pavion Mpeitt-Bannu) na ray6u-
He 500—1500 m 6bin OTKPLIT ewie pAA 3anexeii HEPTU C HAYaNbHbIMK AebuUTa-
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MU cKkBaxUH oT 64 m’/cyT — mecTopoxaenue Kacmanua po 400 m*/cyt —
mecTopoxaenve Cauta-Mapua-Bannu. Ckonnenna YB B rAvHUCTBIX TOAWax
nagectibl U 8 CCCP. Cpean Hux ocoboe MeCTo 3aHUMalOT BUTyMUHO3HbIE
rAvMHLl BepXHelpckoi BaxeHoBCkow cs8uThl (nnact 0y). [MpombiwneHHble
nputoky Hech™ aAebutamu po 700 t/cyT Gbinv nonydeHbr Ha 20 naowapsx,
a HenpoMmblWNeHHble NPUTOKU U HedTenpoABNeHWA yCTaHOBAEHbI elle Ha
22 nnowaanax 3anaaxHoik Cnbupw.

CnuHKCTbIE NOPOAbI-KONNEKTOPb! B OCAAOYHOM yex fie 3eMHOIl KOopbl BCTpe-
YalTCA Ha pasHbix raybunax, Hanpumep: CUWA, va manbix (MectopoXaexus
OpkartT, Yacr-Kat-Kaubon, 6acceits CaHvTta-Mapua, Kanudoprua) ; 8 CCCP Ha
cpeannx (MectoporkaeHwa 3anaaHoit Cubupu) n Gonbuiix (MeCToOpoXKAeHUR
Kapatio6e, Kenkuak B Mpukacnviickoii BnaauHe) . K HuWmM npuypoyeHs! 3anexu
nHeth (Cansvimckoe, 3anaaHan Cubupe, CCCP) u raza (Bur-Canav, Mpeaanna-
nayckas Bnaamxa, CIA). B BO3pacTHOM nNaHe OHW OXBATLIBAIOT WV POKUIL
cTpavwrpadmyeckuil aManasoH — oT BepxHero aesoHa (csuta Oraito, mecto-
poxaewie Bur-Cauau, Mpenannanauckas BnaauHa) NO HWKHErO NAVOUEH3
(cauta Penetto, mectopoxaenue Jour-Buy, Bacceitn Noc-Anaxenec) .

FNuMHUCTbIE MOPOAbLI-KONNEKTOPbl MecTopokaeHuu 3anaaHoit Cubupu
n MpukacnvicKol BNaauHbi B LEAOM AOBONbHO CXDAHLI. ITO TeMHo-cepble, By-
poBaTo-yepHble U yepHbte rAvHbl (B.A. lTe6enes ¢ coaBTopamMin UMEHYIOT WX
KapBoHaTHO-CanponeneBo-rAVHUCTO-KPEMHUCTbIMU oTRoxeHuamu, U.A. Hecre-
poB [27] — 6awenutamu, a [N, Fypapu — nomanukutamu) ana 3anagHoit
Cnubupu v aprunnvtel ana lNpukacnunitckolt BnaavHbl, obpasylouive cnaHue-
BaTble, MNAacTUHYaTLIe W NAUTYaATbIe hopMbl oTaenbHOCTeN. [lBe nocneaHune dop-
Mb! OTAENbHOCTEN XapaKTepHb! ANA PasHOCTe, 0bOraweHHbIX KapboHaTHbIM
MaTepuanom (6onee 5—10 %) . B ramuucTbix Konnek topax 06oMx palioHoB oc-
HOBHbIM MOPOA0CO6PaA3yIOWMM MUHEpanoM ABAseTCA ruapocnioaa. Bmecrte
¢ TeM, OHU UMEIOT ¥ CYLLLECTBEHHbIE Pa3NUunA.

ButymMuHO3Hble FAUHBL GaXeHOBCKOW CBWTHLI, 3aneralowMe Ha raybuHax
2750—3000 m, npu nnacTosoi Temnepatype 120—128 °C u ABNJ, npesbiwato-
utemM ruapocrtatuyeckoe Ha 14 MMMa, B pa3pese 0cafoyHoro yexna coctasnatoT
okono 1 %, 3aHuMan no naowaau Tepputopuro Bonee 1 mMnH. kM2 . MowHoCTb
6a>keHOBCKUX ravH KonebneTtca ot Heckonbkux Ao 40 m v Gonee, 3 KOTOPbLIX
Ha nopoabl-konanekTopst npuxoanutca ot 0,2 po 10 m. Mo BewecTBeHHOMY COC-
TaBYy Cpefv O0TNOXeHWt BaXkeHOBCKOW CBUTbH! Pa3nuyaloT BECATb Pa3HOBUZHOC-
Teli nopoA. CpeaHuit MuHepanbHbI COCTaB BaXKEHOBCKUX FAWH Crefyowmii:
ravHucTbie MuHepanst 29,5 %, opraHoreHHbin Xanuenox v onan 29,5 %, opraxo-
reHHbIA Kanbuut U gonomMut 11 %, 3epHa KBapua ¥ NONeBbIX WNATOB aneBpuTo-
soi pasmepHoctu 5 %, nupnt 2,5 % u OB canponenesoro Tuna 22,5 %. B oT-
penbHbix cnyyaax OB mowet oOpazoBbiBaTe AMH3bI MOWHOCTLIO okono 1 m
[27], xoTA, kak npasuno, OHO MepecnawBaeTCA C MUHEPaNbHLIMU AVUH3AMM
pasnniHoro cocraea, 06pa3ya TOHKWe npocnow U ruapododbusya ux nosepx-
Hocte [13].

FnuHKUCTbIE MUHEpane! NPeacTaBAeHbl CMeLaHHOCAoNHbIMY 06pa3oBaHvA-
M (15—20 %) ruapoCAIOANCTO-MOHTMOPUANOKNTOBOrO COCTaBa C KONWYECT-
BOM Habyxalowmx komMnoHeHToB 0T 20 o 90 %, AMOKTA3RPVYECKON TMAPOCAID-
noin (10—15 %), xnoputom (6—8 %) u kaomunTomM (4—7 %), o6pasyrowmmm
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TOHKMKE NMH3bL! TonwmnHo 0,05—0,1 MM, npoTaxenHocTbio 0,2—5 mm, OpraHo-
reHHbId XanyeaoH, onan u KapboHaTbt BCTPeualoTCA B BUAE XOPOLUO COXPaHUB-
WHXCA PaKoBUH MUKpotdayHbt  Mukpodnopst ¢ OB BHYTpU pakoBuH Unn
B BUAE YY3aCTKOB nepeKpucTannusannm takxe ¢ ekniovennamm OB.

Fnunb GaXXeHOBCKOW CBUTbI OTAMYAIOTCA OT NOACTUNAIOWMX U NOKPbLIBalo-
WKUX NOpoa NoBbilIeHHBIM coflepxannem OB, xnopodopmenHoro Butymonaa,
KPEMHUCTOCTH, 3 TaKXe BbICOKUMW 3HAYEHUAMWU €CTEeCTBEHHOW paAnoaxTvs-
HOCTH, YAENLHOrO 3NEeKTPUYECKOro CONPOTUBNEHUA, MONHOW NOPUCTOCTI K No-
HWKeHHOM nnoTHocTu. Mo RaHnbiM U.WN. HectepoBa u B.A. Nlebeaesa, nnort-
HoCTb GaXeHWToB Ha rnyBunax 1800—3000 m coctasnmet 2,14-2,15 r/cm?,
TOrAa Kak ANs Bblile- 1 HUXKENeXawnx nopol oHa 6onvwe Ha 0,2-0,3 ricm’.
MakcumanbHaa nopuctocTh BGaxeHWTOB, onpegenABLIAACA NO HE3IKCTParupo-
BaHHbIM 006pazuam, cocrasnsaer 10—12 %, npu cpeaHux 3uavenHunx 5—10 %,
a razonpoHuuaemocTts gocriraet (2,5—5) - 107!% m? npu cpeannx aHasennax
(0,2-0,9) - 107'% m%. OcHOBY eMKOCT FAMHUCTLIX NOPOA, HAPARY € MUK PO-
nopaMin, COCTaBNAIOT NUTOreHeTUYeCKne TpellnHbl (30HbI COuneHeHNAa pasnuu-
HbIX MO TekcType yuactkos, no T.T. Kny6oBoii), KOTOpbie OpUeHTUPOBaHbI
napannensHo HacnoeHno. MnoTHocTb ux kKonebnetca ot 50 po 200 1/m. Beptn-
KansHble U KOCbie TPewnHb! B KepHe BCTPEUYalOTCA 3H3UN TENbHO pexe, UX NNoT-
HOCTb He npeBbiwaeT 45 1/M. MiHepanu3oBaHHbIX TPEWWH NOYTH HeT.

Pezynbratsl npo6GHoi 3kcnnyaTauun ckeBaxuH Ha nnowagn CanbimM noxasa-
nn, 4To AebUTHLI HedpTH N3 FANHUCTBIX KOANEKTOPOB U3MEHAIBTCA B WMPOKUX
npeaenax — ot 0,06 go 700 M*/cyT, nprueM HanBonblIKe U3 HUX NPUYPOYEHDI
K CBOAOBOM 4aCTh ceBepHOro 6NOKa CTPYKTYpbl, @ Ha HXKHOM — K rpaHuLiam
aKTUBHOI 30HbI MUrpauun dnongos, paznomy. Mo mepe oT6opa HedTH K3 Ba-
XEHUTOB YMEHbLIKTCA NNacToBoe AaBNeHWE U eMKOCTb KONNEeKTopa, ysenu-
ynuBaeTCA 061EM ApeHMpyeMbiX NMOPOA, YTO BO3MOXHO Npu ABWXKeHWW ¢ rion-
AR08 B NNacte NOA AWCTBUEM yNnpyroro coctoAHua YB u ymeHsweHua o6vema
NOPOA-KONNEKTOPOB NOA BAWAHWUEM FOPHOro paBneHun ¢ yyetom HPdekta
"cBopa’’.

Bonpocbl 0 NpUUNHEX BOZHMKHOBEHUA KONNEKTOPOB B BUTYMUHO3HBLIX M-
Hax BaXeHOBCKO# CBUTLI U MOAENAX CaMOro KOMNEKTOpa BO MHOMOM ewe
cnopHbl. Ho Bce e GonbwnHctBo nccnegosatenein (.U, Mypapu, B.A. eGe-
aes, T.T. KnyBosa u ap.) cuntaioT, yto hopMUpoBaHue KONNEKTOPa Npon3oL-
no Ha craaun karvareHes3a U csaszaHo ¢ ABMA v npupoaHsiM ruapopaspbieom
b nonfiamn rAMHUCTLIX NOPOA No ocnabneHHbIM 30HaM, BO3HUWKHOBEHNE KOTO-
pbiX MPOUCXOAUT MpPKU NOrPyXeHUW TEeppUTOpUA U NOCTEeNeHHOM pa3orpese
6axkeHOBCKUX rAnMH, oboraweHHbix OB. TexkcTypHas HEORHOPOAHOCTH Baxe-
HOBCKWX FNUH, onpeaenuellian Hanuuue B HUX ocnabnexHbix 304, Gbina oKOHYa-
TenbHO CHOpMUPOBaHa Ha CTaAWM AiMareHesa.

B socTtounoi vyacTu Mpukacnuiickoi BNagnHbl rAMHUCTbIE NOPOAbLI NPUCYT-
CTBYIOT BO BCex CTpaturpadmnueckux nopgpasfeneHuAx NOACONEBOro KOMNNeK-
ca — OT BEepXHEero AeBOHa A0 HWKHEA NepMu BKRIOUTENbHO. 3aneraT OHW
8 BWAE TOAW, NNacTos, NPOCNOEB U NWH3 Pa3NNYHOW MOWHOCTM (OT Aonein
Mmunnumetpa go 100 m 1 6onee) B LIMpoKOM uHTEpBaNne rnybun — o1 nosepx-
Hoctv (AkTioGunckoe Mpuypanse) po 6028 m (nnowagby Bunkxan) . B ornu-
une o7 BaXKeHUTOB rMUHUCTLIE KonnekTopsl Mpukacnuiickoh BNasuHLI coaep-

175



xaT NPOCAOU U NUH3LI 061I0MOYHOTO MaTepuana anespuTOBOM, PEXe NTAMMKU-
TOBOR PA3MEPHOCTH, TOMLMHONK OT RONECIK MUNAUMETPA A0 HECKOANLKKX CaHTH-
MeTpos. Konnuecteo KapboHaTHOro matepuana B ""yncTbix’' rAMHKUCTLIX PasHoC-
THIX, AKUIEHHBIX NPOCNORB K AUH3 06NOMOUHBLIX NOPOA, He npesbiwaer 10—
15 %, KpemMHeseM hPaKTuuecKn otcyTcTayert. MNMHUCTBIE MUKepanbl NPeACTas-
neHs! nperMytlectaeHHo mapacniopon (356—-40 %), xnoputom (a0 40 %)
M CMelwaHHOCNOWHbIMK oBpasosannamu (o 25 %) MOHTMOPMANOHUT-TURPO-
CIIOANCTOR acCOuMauMM € KONMMUYECTBOM HabyXxaloWMXx naketoB B aprunnurax
(nopoast-konnektopsl) ~ o 5 %, a 8 ramHax 50—-75 %. KaomHut BCTpeyaeT-
cA OyYeHb PeaKo.

Kosudectso opraumdeckoro yrneposa {Copr) B BepXHEREBOHCKO-HUXKHe-
KaMEHHOYTONbHLIX TnMHax coctaenaet 1,2-4,7 %, OB canpofienesoro vna
80 4,5 %. BepxHEKAMEHHOYrONLHO-HUKHENEPMCKME TNIMHUCTbIE Pa3HOCTH Xa-
paxTepusytoTcA 6onblumm Konnuectaom Copr (4,5-5,8 %) u OB ~ no 6,3 %.
Mo pesynbrataMm UamepeHUa oTparKaTellbHON COCOGHOCTA BUTPUHUTA YCTEHOB-
NeHO, 4TO KaTareHeTuweckoe npeoBpa3’oraHNe BepXHEfeBOHCKO-HUKHEKaMEH-
HOYTONbHBLIX OTAOXKEHWH, 3aneralowmx B uHrtepsane rny6buxs 1680—4500 m,
cootsetcTBYET cTapmaM MK; — MK3 c¢ naneotemnepatypamn 100-170 °C
NPV COBPEMEHHbIX NnacToBbIX Temnepavypax 60—104 °C, a BepxHeKaMeHHO-
YrONLHO-HIKHENEPMCK WX ¢ rny6uHol 3aneranvA 3700—4982 m — craguu MK
¢ Gonee HU3KMMK TeMNepaTypamu: cootBetctBeHHo 110—125 u 6985 °C
[12].

No crenewn ynnoTHEHUA NOACONEBLIE FAUHUCTbIE NOPOADI BNaAUHbl OTHO-
CATCA K YNNOTHEHHBIM, CUNLHO N OYEHb CUITLHO YNIOTHEHHBIM rpynnam. Benu-
wuHa k- sapoupyetr o1 0,80 go 0,97, coctasnan 8 cpennem 0,92. MnotHoCTy
FAAHACTLIX NOPOAR Ha rnyBuHax cabiwe 3900 M, B 33aBUCUMOCTM OT KONMYECTBA
collepKailerotA B HMX KapOOHAaTHOro Mavepuana, u3aMeHaerca ot 2,24 jo
2,79 r/cm>. B uenom creneHs yNNoTHEeHWA NOACONEBbIX TAUHWUCTLIX TOAL 3HA-
YATENTBHO HUXKE PaCueTHON, 4To 0CoBEHHO HarnARHO BbIABNAGTCA NPU cpasHe-
HUM NNOTHOCTHU NOACONEBLIX K HaAconesbiX NOpoA. EMKOCTHbIE CBOINCTBA rim-
HUCTLIX NOPOA-KONNEKTOPOB AOBOMLHO BbLICOKMWE, BeAUUMHA OTKPLITON NOpUC-
TOCTM Konebnetca ot 2 po 16 %. MaszonpoHnLaeMOCTb, 3aMEPABLLIGACA NO Hav-
MBHee TPELMHOBATbIM PasHOCTAM, He npesbicuna 3,15 - 10715 m? o Hacnoe-
rato v 0,34 - 10713 m® nonepek Hacnoenna aprninTos.

Wayuenne OB n Bmetnarowmx TeppirenHsix nopoa Mpukacrniickol Bna-
AKHbI NOKa3ano, 410 Ha Bonbumx riybrHax oAn oTHocuTenbHO cnabo npeobpa-
30BaHbl. OCHOBHOM NPUYMHONA 3TOrO ABNAETCA Hanuuve Bbiuie NO pa3pesy MOLL-
HOM TONWM KAMEHHOW CONNM KYHIYPCKOro BO3pacta (Mectamu gocTvraouied
8—-10 kM), obnagawouleii HM3KOW NNOTHOCTLIO W BbLICOKOW TENMOMPOBOA-
HOCTbIO. YBenuueHue MOULHOCTM TONWM CONY CONPOBOXKAAETLA CHUXKEHWEM
NNOTHOCTH, COAEPKAHMA KapBOHaTHOW YaCTU W yBennmueHVemM NOPMCTOCTH 3ane-
ratotn X HUXKe FIMAUCTBIX NOPOA.

YnoTpassyKoBoe NPO3BYYABAHWE apryunauToB € X NOCAERYIOWMM HACbLe-
HUEM NIOMMHECUMPYIOLLEN XUAKOCTHIO NO3BOAUNO BbIREAUTH CPEAU HUX ABA
TNa NOPOA-KONNEKTOPOB € TPELUHHBIM W OPOBO-TPELLMHNbIM TUNEaMN MyC-
TOTHOrO NpocTPancTBa (puc. 65) . Tpelwnsbl B HUX B OCHOBHOM NapanfienbHbi
HACNOEHUIO, MPAMOSMHENiHbIe M Cnabon3BMNMCTbie, 4aCTo pacnonaraioumecs
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Puc. 65. Aprunnut 4YepHbiii, M3BECTKOBMUCTbIA, TpewuHoBathii. Kenkurk, cke. 100,
uHTepean rny6un 4595—4599 m; oBpa3seu HachiuleH nroMuHothopem (Tpewntbl — Genoe) .
Pa3eepTKa ABYX rpaxe.

Kynucoo6pasHo v FpyNmvpytowiMeca B 30Hbt LULMPUHON A0 5—6 mm. [nuna Tpe-
iwmH xonebnetca ot 20 go 70 mm, 3 PacKpPLITOCTb BapbUpyeT B LLIMPOKUX Npe-
nenax — orv ponei MukpoHa go 250 MKM. B cBA3u c 6onblWoOR NNOTHOCTbIO
tpewwmy (0,91—4,50 cM/cM?) FIMHUCTbIE NOPOABI-KONAEKTOPbI UMEIT RAUT-
yaTyio, NANACTUHYATY W CNaHUEeBaTyw (OPMb! OTAENLHOCTEN, YTO 3aTpyAHAET
onpegencHe X rasonpPoHULAEeMocTh M ocobeHHO NO Hacnoewuio nopoA. Tpe-
LWVMHHAA NPOHUUAEMOCTs, onpegennaeman no Gortorpapuam o6pasuos, Hacbi-
wieHHbIX nleMuHodopoM, coctaenaet (6—250) - 10715 m?.

Kak oTmeuanoch paHee, B NOACONEBOM K@MNneKce BOCTOYHOW 4YacTw Bna-
AWHbI FAMHUCTbIE 06Pa30BaHMA BCTPEY3IDTCA B8 BEEX CTPATUrpadivuecKux noga-
paszgeneHnAax. MNUHUCTBIE MOPOALI-K@NNEKTOPLI TREWWHHOro Tvna Takxke oT-
MedeHb! BO BCEX CTpaturpauyecKuMx nNeApas’fieNeHnAx, YTo CBA33HO C MOCT-
CeAMMEHTaUMOHHOW npeobpa3zoBaHHECTb® rnuH. OTHOCUTENBHO BbLICOKAA Pas-
6ypeHHocTe nnowanein Bosoba, Kenkuak, KapatioBe, nayyeHne KepHa U reo-
thr3nyeckne MGCNEfOBAHMA CKBAXWH NO3BONMNM yCTaHOBWUTbL, YTO B HWXKHeE-
NePMCKOMN 4aCTHU NOACONEBOro KOMMAEKCa MAMHACTbIE NOPOAb! CNaralT Camo-
CTeRTENbHbIE TONWN MOWHOCTLIO OT 15 Ae 200 M, 3 TaKke BCTPEYaTCA B BUAE
OTACNHLIX NAACTOE W NMH3 MOLLHOCTLIO A0 2—5 M B necyaHo-aneRpUTeRBbIX NO-
poanax. Wccneposanue nutonoro-nevporpaduyeckux ocobeHHacTer u ynpyre-
8ePOPMaLMUOHHBIX CBOWCTB FAUMHUCTLIX MOPOA PasfUYHbIX YacTen rIMHUCTbIX
1 NECYaHo-aNERPUTOBLIX NaYeK NPKa3ane, YTo FMUHUCTbIE NOPOALI-KORNEKTOPbI
TPEWUHHAIG TUM3 BCTPEUYAINTCA B BEPXHUX M HUKHUX YACTAX MMUHUCTBIX TONLL
MotLHecCTole Benee 50 M; craraloT UEeNUKOM TMWMHUCTLIE NAACTb! MOLLHOCTLIO
meHee B® M, a TaK>Ke NNacTb! M NUH3bI B NECYaHE-aNeBPUTOBLIX NauKax Hezasu-
cvMe 8T MeLHecTH nocneaHnx (TaGn. 18) .

[RUHUCTbIe NOPOAbI, CRaraliue TONUWKM HeOAUHAKOBOKW MowHoOCTH, obna-
AT PasnnyHoOM NRacTruHeCTbie. Co6CTBEHHO ranHbl, T. . Habyxalowue B Boae
ravHncTbie 06pazoBaHA, BCTREYA®TCA NULLL B CPEAHMX 43CTAX MetHbIX (6o-
nee 50 M) raMHUCTbIX Tonui. Bo BCeX OCTanbHbIX CNYYanX rMUHbI B pe3ynbTare
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Tabnuua 18

CooTHoweRVE KapBOHATHON YacTH U k p; B NECYaHbIX ¥ TAMHUCTBIX TONUEX
{nnowanv Bo3oBa, Kapatio6e, KeHknAk)

Tonwa MotwHocTe, M Yactb ConepxaHne Kap- knan
60HaTtHOW 4acTHu, %
Mnuuncran Bepx HAAR 19,3-25,3 2,0-2,2
T 222 2,1
<80 HuHRA 13,7-25,3 2,0-2,3
19,5 2.1
— e U —
Bepxuan 11,0-19,1 1.3-3,2
15,1 2,5
CpeaHRAR 1,0-16,4 3,02,
>50 P —_— —_—
9,6 5,1
HuxHAR 9,3--32,8 1,3-3,7
18,6 1,8
Mecyanan - - 1 5@—33,9 1.2-2,0
21,1 1.6

Mpumevanne. B yucnutene—MUHUMAaNbLHaR ¥ MAKCUManbHaA BeNUYUHbI, B 3HaMeHa-
Tene — CPEAHRA BENWYUHA.

NOCTCeAMMEHTAUMOHHbIX NpoueccoB npeobpazoBaHbl B XpynKue aprunnvtbl.
3 Hux Hanbonbusee BNMAHKE Ha NNACTUYHOCTbL FAMHUCTLIX 06pasoBaHnit oKasa-
nM Takue nNpouecch!, Kak MUTOCTaTU4eCKOoe YNSOoTHeHWe, CTpecc, KanblUuTh3ia-
U“A ¥ NPUPOAHLIN ruapopaspbie. MepBble U3 HUX CywecTBeHHbIM obpasom
M3IMEHUNM CTPYKTYPY W usnidecKkne CBOUCTBA MMH, CNeaCTBUEM 4ero ABUNOCH
CHUXKEHVE WX NAACTUYHOCTK, FMAPOPa3pbIB XKe, NPOoV30oWeg WK Noa AeHCTBUEM
ABMA, chopmuposan B 3TX NOPOKaX HOBbIM TUM MyCTOTHOrO NPOCTPaHCTBa —
TpellnHbl, KOTOPbIe W Npeaonpeaeniny NpespawieHne rAMHNUCTLIX NOPoa B KOR-
neKTopsl.

MpoMmbiLneHHaA 3HaYMMOCTL MOACONEBLIX FAMHKUCTLIX NOPOA-KORNEKTOPOB
Noka He MOATBepXAeHa, TaKk KaK B npouecce passeaku (nnowaan boszoba,
Kenkuak, Kapatiobe u gp.) npovssopnnoc, onpobosanvie Honblunx uHtepsa-
nos pa3pe3a HUxHen nepmu (ao 74 m — cke. 91 Kenkuak), BkNyaBwux Kak
NecyaHo-aneBpuTOBbIE, TaK U rAVHKUCTLIE Tonwu. MNMpu Takol cucTeme onpobo-
BaHWA HEBO3MOXHO AaTb TOYHbLIN OTBET Ha BONPOC O TOM, KaKvie NopoAbl oTAa-
10T HedTb. KoCBeHHbIMY NPU3HAKaMKU NPOMbILLAEHHOW 3HAYMOCTY FUHUCTbEX
TPEWHWHHLIX KONNEKTOPOB ABMAIKTCA Hamvuvie NPUMa3oK W NNeHoK HedTu no
TpewmHaM B aprunnnTax, CyLulecTBeHHoe nameHenve Aebutos HedTu 8 npouec-
ce NpobHoit 3KCNNyaTauuy NNacToR, YTO XapaKTepHO ANA NOPOA-KOANEKTOPOB
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TpewnHHoro TMna. Hanpumep, B npouecce ucnbitanua nnactoe cke, 93 Kenku-
ak (nuTtepsanst rny6ux: 3935—-3938, 4004—4008 m u 4149 m) pebut Hedy
coctasun 82,8 t/cyT Ha wiTyuepe avametpom 10 MM, Npi nocneayoulem nenst-
TaHUM CKBaXWHbI feBuTbl HeTn He npesbicunn 40 t/cyT. MoRo6HbLIE CHUXEHUA
DebuToB HabnwaanuCsL U NO APYruM CKBaXWHaM.

Ana noaTBeKACHUA NPOMbILLINEHHOW 3HAYWMOCTU NORCONEBbIX MMUHUCTBIX
nopoA-kKonnekTopos Mpukacnuitckoi BnaauHb! GbINO NPOBEREHO CpaBHeHWe
UX NNaCTUYeCKUX CBOWMCTB U CTENEHW HAPYLLEHHOCTU C aHanoryHbLIMU CBOWUCT-
BamMu BUTYMUHO3HBIX rMH Ba)keHOBCKOM CBUTHI MecTopoxaeHua Canbim. O6e
pa3HOBUAHOCTU FAMHUCTBIX 06Pa30BaHNN, KaK yXe YNOMWHaNocs, MMeloT CXOoA-
HbIA MUHEpanbHbLIA COCTaB — FUAPOCHIOANCTBIA U XNOPUT-TUAPOCNIOAUCTBINA.

OHW TEMHOUBETHbI, CNONCTbI, UMEOT OAUHAKOBYI0 (hOpMy OTAeNbHOCTEN
(nnutuatyo u cnaHuesatyo) . Ckopoctn pacnpocrtpaHeHuna ¥3B, m/c, anna Ga-
EHUTOB NO HanpaBReHWAM Npo3ByuMBaHuAa coctasumm: | — 770-1750, Il —
1730-4110, Iii — 1800-4210; BenuuuHa k, Bapbupyet o7 0,23 no 0,86,
a k, ue npesbicun 0,35. CooTHowenve ckopocTeih Y 3B, sennuun k, v k, noka-
3bIBaeT, YTO CNNOLWHOCTh BaKeHWTOB HapyLlleHa MHOTOYUCNEHHbIMI MUKPOTpe-
WMHaMKU, OpHEHTUPOBaHHBIMK NapannenbHo HannacToBaHuio. O6 3TOM e CBU-
RETEeNbCTBYIOT U WX (U3MKo-mexaHuYeckune csoiicta: Py, = (42,6+76,5) x
x 10" H/m? npuk,, =2,2+29.

CpaBHeHWe nNpviBegeHHbIX NapameTPoOB ynpyro-aeopMaunoHHbIX CBOMCTB
6axkeHuToB ¢ NOAOGHLIMK >Ke napameTpaMu NOACONEBLIX TAVHUCTLIX NOPOR-
Konnektopos (puc. 66) nokasbiBaeT, YTO OHU MMEIOT OAUHAKOBYIO CTENEHb
HapYLWeEHHOCTH TpewmHamu (pasHble BenuuMHbl K ;) , X CXORHYIO OPUEHTNPOB-

Ky (6nu3akue BennunHbl k), nnot-
HOCTb M PaCKpLITOCTb TPELUWH, PN HeC-

KORbKO Pa3znu4HON CKAOHHOCTU K Tpe- Kon [I]’ mz [—_ojj o
wmHoo 6pazoBannio. k,, NOACONEBbIX

FMIMHACTLIX KONANEKTOPOB COCTaBnAeT T [I]z,

1,225, a Gaxenutos 2,2—2,9. Moc- « ° °
negHee BO3MOXHO CBR33HO C HECKOMb- 4 Ej5 o

KO GONbLUMM COAEPIKaHUEM B TNUHUC- [ZL; °. 0%
TbiX NOPoAax GaxeHoBCKoOW cBUTb! OB, 3t A 0y
KOTOpoe Npu 3KCTpaKuuMu B CrmpTo- A A% °

BeH30Ne NOMHOCTLIO HE PacTBOPUNOCH 2k 8 ° 0‘:

n ocTanoch B nopoge. Hacbituth 06pas- » g o0

bl BGBKEHWUTOB NIOMUHECUUPYIOLLUM ) A ST
pacTBOPOM He yJanocb, Tak KakK OHu! 0z 04 08 08 &,

paspyluanucb Bo BpemA WX NOAro-
TOBKU K uccreposaHuio. B uenom xe
06e pa3HOBUAHOCTU MMUHACTLIX AOPOA-

Puc. 66. 3aeucumocTh KoapduumenTa
RedexTHoCTM K a OT koyhduuuenTta
nnactuuHocTn ki FAMHUCTBIX NOPOA.

KOnaeKTopoB no E:BouM ynpyro-gecgop- HedrerazonocHste paiionbi: 1 — Mpu-
MauUOHHbIM CBoWCTBaM uMmeot Gonb- Kacnuiickan Bnaguna (noaconesoi
woe CXoACTBO. Komnnekc), 2 ~ 3anagnaa Cubmps
Npuanaku HedTn (nnenku, npu- (63”‘9"“‘:"‘;“ ceura) . Fny6una oT6o-
pa Kepra: 3 — meHee 3000 m, 4 —

Ma3Ku U . )
a3KM W BLINOTbI) B FAUHUCTLIX NOPO 3000-4000 m, 5 — 40005000 n,

Aax-KONNeKTopax, 0TMEUY2HHbIE Ha MHO- 6 — 6onee 5000 m
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Puc. 67. 3agUCUMOCTH TPELLUHHON NPOHMLAEMOCT#H k;p rAMHUCTON NOXKPLILIKKA OT TAYbn-
Hbl o MecTopoXpenuam YA ACCP | 10].

OTROKEHMA: 3 — HMKHEIO ManKONa, & — BepxHero Mainkona

rux rnyboKo3anerawwmx CTPyKTypax BOCTOUHON U I0r0-BOCTOYHOM BOpTOBLIX
308 lMpukacnuiickoit snagvHbl, HanUuMe CUNLHOTPELWMHOBATLIX 3prunnanToR
TOro e B0o3pacTa B 06HaXeHUAX U Ha Manbix rnybuHax AKTIobuHckoro fpu-
ypanbA, NO3BONAKT rOBOPUTL O PEFMOHANLHOM Pa3BUTUM TPEUIUHHLIX MOPOA-
KONNEeKTOPOR B Npeaenax Tepputopuu BnaguHbl. Pacnpepenenue ux B ripeae-
nax NOKanbHbIX CTPYKTYP HYXAAETCA B RanbHeiluemM Uccne foeaHun.,

KatareHetuyeckas TpewuHOBAaTOCTb B FAMHUCTLIX TONWAX U3BECTHA U HAA
Muorumu sanexamu YB (puc. 67), oBnasarowumu ABMNA (Mpeakapnatckui
nporu6, ®epraHckaa BnagvHa u Ap.) . C HUMK CBR3aHLI MHOrOYACNEHHbBIE OC-
NOXHEHUA npu BypeHun ckeaxkuH - Bonsiume BuIBpockt Y B, npuxeatst 6yposo-
ro MHCTPYyMeHTa, ob6pylueHne CTEHOK CKBaXUH U T. A. TaKue 30Hb! npeobpaso-
BaHWi MNMHUCTLIX NopoAa-<pnomaoynopos U1, 3xyc v B.B. Baxtun [10] was-
Banu '‘opeonamu BHeApeHnA yrneBoAoposoB”’ . MowHOCTL HenpepbiBHLIX Opeo-
fnos 8HeapeHURr ob6blyHo cocTaenaeT 200—900 m. B cBOROBLIX YacTAX HEKOTO-
pbixX MecTopoXaeHuir Asepbaripkana u YW ACCP ona pocturaer 1500—2000 m.
fTnowans pacnpocTpaHeHna opeonos oBbIMHO He NpeBbILIaeT pasMepos 3ane-
Xei No BHewHeMy KoHTypy HedTerasoHOCHOCTH.

CyMMUDYA NPUBEAEHHBIE AaHHLIE NO PA3BUTUIO FIMHUCTLIX NOPOA-KONNEK-
TOPOB, MOXXHO OTMETUTL, YTO OHWU BCTpedanTcA BO MHOMMX HeTera3zoHOCHbIX
patoHax, XapaKTepuUsyloWNXCA PasnuyHbLIMKU naneoreorpadnYecKUMmU yCRoBuAa-
MU OCaAKOHaKOMNeHWA, TeKTOHWYECKOW aK TUBHOCTLIO, UHTEpBanaMu CTpaTur-
pathnyeckoit u rnybuHHOU NpUYpPOYEHHOCTW, T. €. NpeAcTaBnalwT coboit pac-
npocTpaHeHHoe asneHue. OCHOBHLIMU YCROBUAMU BO3HUKHOBEHWUA TpeLiuH
B8 FNIUHUCTLIX nopodax asnAlTca: 1) nomumuHepansHelil coctas (B nopogax
NOMWUMO TAUMHUCTLIX MWHEPanoB AOMKHbLI NPUCYTCTEBOBaTL KpeMHeseM v
KansuuT, MM TOT U Apyroit cOBMecTHO); 2) TeKCTypHas HEoAHOPOAHOCTb,
ABNAIOLWAACA MPeANOCHIAKON K BO3HUKHOBEHUI ocnabneHHuix 3oH; 3) Hanu-
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une OB; 4) ABMJ; 5) tekToMuyeCKans aKTUBHOCTb paitoHoB. OCHOBHaA 4acTb
riepeyncneHHbIX YCIOBUA 3aKNaabiBaeTCA B FIWMHUCTBIX NOpoAax euLe Ha cTaanm
ceaumeHToreHe3a. ®opmMupoBaHue TpeliMH B HUX NPOUCXOAUT Ha CTapuu Karta-
redesa noa aevicteuem ABTJ, npusoaRUUX K NPUPOAHOMY FUAPOPA3pbiBY,
W B pe3ynbTate paspALKKM TEeKTOHUYECKUX HanpAXeHWW B ofpeaeneHHbIX
paitoHax. B oBoux cnyvaAx nNpoMCXOAMUT HapylleHMe CRAQLWHOCTU FAMHUCTBLIX
NopoA, T. e. BO3HUKHOBEHUE NOPOA-KONNEKTOPOB € TPEeulMHHBIM THNOM nyC-
TOTHOro NpoCTpaHcTBa. B Tex cnyyanax, KOrAa Takue M3MEHEHUA C MAMHUCTBIMK
nopoAamMu NPoOUCXOAAT B npefenax 3anexer YB, soamoxHo ux nepedopmu-
pPOBaHUe UK AAXKe PaspyLueHue.

Fnasa 8

APUHUKNLI NPOrHO3UPOBAHUA U NPOrHO3
KONNEKTOPOB HA BONbLUWKX MYBUHAX

A dekTMBHOE NPOrHO3UPOBaHUe KONNEKTOPCKUX CBOWUCTB NOpoA Ha Bonb-
wux raybuHax — 3apava 3HawuTenbHo Gonee CAOKHARA, 4eMm ANA ManbiX U Cpea-
HUX raybul. Yem ganvillie OT NOBepXHOCTH 3aneraeT KoffeKToOp, TeM TpyAHee
caenatb ero KayeCTBeHHbId MporHo3. TpeBoBaHMA K KaueCcTBY MPOrHO3a Kon-
NEeKTOpOB Ha Gonbluux raybuHax 6onee BbICOKUE, 4TO AUKTYETCA He TONbKO Fe-
010 UYeCKU MU, HO U IKOHOMUYECKUMH COODpaXKeHUAMM, NOCKOALKY CTOMMOCTL
bypeHna rnyBGOKMX CKBAXWH 3HAYMTENbLHO Bbille, YeM CpeAHUX U MenKuXx.

OnbiT paboTbt No 3TOMYy HanpasneHuo, 0coBeHHO B nocnegHue AecAaTts ner,
10Ka3an, 4To B OCHOBY NpPOFHO3a AOMXKHbl GbiThb MONOXKeHb! reonoruMyeckue
W NIUTONOFMYECKUe MpM3HaKKU. B HacToAUlee BPEMA HU Y KOFO HeT COMHeHUA
B TOM, YTO Ka4eCTBO NOPONAbLI-KONNEKTOpPa B 3HAYMTENLHOM Mepe 3aKnaabisaeT-
€A B CTAafVI0 CEAUMEHTOreHe3a W pernameHTUpyeTcA npoueccamu TeKToHuYec-
KOro pa3BuTuA AaBHHOrO peruoHa. MmenHo B ctapuio ceaumeHTorenesa ¢op-
MUPYETCA reonoruyeckoe Teno KOMEKTOpPa, CTPYKTypHble U TEKCTypHbie
NpU3HaKK cRaralouux ero NOpoa. JTU NpUsHaKuM B OCHOBHOM ONpeaenAioT
KOANNeKTopcKue CBOWCTBA B paHHWe CTafuu CyLLeCTBOBaHUA ROpPOA, 0CoGeHHO
Ha HebonbLKUX U cpegHUX raybuHax., B ycnosuax Gonbwnx rny6ud Ha cean-
MEHTOreHHbIE U AWAareHeTuMYeCKue npuU3HAKu NOpOA HaKNAALIBATCA 4acTo
pPe3Ko BbipaXeHHble KaTareHHble, WUHTEHCUBHOCTb MPOABACHUA KOTOPLIX B
3HAYUTeNLHOM Mepe OnpepenfaeTcA TeKTOHMYECKMMU Npoueccamu. MmeHHo
NOCNeACTBMA, Bbi3biBAEMble KaTareHesoM, CylecTBEHHO OCNOXHAIOT npor-
HO3UpOBaHWe KONNEeKTOpPOB Ha Bonbwwux rny6uHax. O6unue coyeranuit npus-
HakoB nopopa, Ux U3NYECKUX CBOIWCTB U OBCTAaHOBOK B FNy6BUHHLIX Heppax
{koTopbte Henb3A BeLIPa3UTb YMCNEHHO) Bb13bIBAOT MHOrOOGpasuve 3aBucu-
MoOCTelr KONNEeKTOPCKUX CBOWCTB OT rnybuHbt 3aneraHua. Tak, T.A. Orai
[16] ykasutBaer Ha ycrToilYMBOE CHWXEHWE MOPUCTOCTA AEBOHCKUX necya-
Hukos 8 [lpukacnuiickoit BnaguHe no Mepe yBenuueHua rayBuHbLr 3anera-
Hua. B.M. BoptHuuxana u P.M. Hosocuneukuit [15] otmeuator, uyto B [lHen-
poBCKO-floHeuKoin BnaauHe HeT MOBCEMECTHOTO 3aKOHOMEPHOrO CHUXKeHUA
KONNeKTOPCKUxX napamerpos ¢ raybunoit. Mogo6Hoe otmevanoce M.B. Xeupo-
BbtM 1 J.A. [laupGekoBoit [11] Ana BoAOHOCHBLIX NECYAHMKOB NPOAYKTUBHOM
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TonwiM AsepBairaxana. [MosaHee 3TV e aBTopbl nMwyT Gonee ocTopoxHo 06
OTCYTCTBYM BONLLWOro oTpMUAaTENLHOTO BAMAHWA TNybuHbl 3aneraduA Ha dusu-
YecKue CBOWCTBA KONNEKTOPOB NPoAyKTUBHoI Tonuwimn. CcuinKoi Ha paboTsl
3TUX U3BECTHLIX aBTOPOB Mbl XOTUM NOAYEPKHYTL, HACKONbKO HEYeTKO MOXeT
RPOABUTLCA 3aBMCUMOCTL KONNEKTOPCKUX CBOMCTB OT rnyBuHbl 3aneraHuA
B Pa3nVYHbIX reonoruyecKuX ycrnosuax.

O6cyxaexne npobnembl—KkonnekTopbl HedTu 1 Fasa Ha Sonsbwmnx rnybuHax
Ha KoHdiepeHuMAx No3sonAeT cAenaTe 3aKNiOyeHne O TOM, 4TO €AUHOU MeTo-
AVKW NPOTHO3UPOBAHUA, NPUMeHMMoOR BO Beex cnyyaax, GbiTe He MoXert.
B kaxAOM KOHKPETHOM pervioHe, B cuny cneunduku ero pasenThA, reonoru-
YeCKWM TEnam M ropHuiM NOPOAAM NPUCYLLM CBOM 33aKOHOMEPHOCTY U aHOMa-
nuu B HOpMUPOBAHUU U KatareHeTudecKoM npeobpasosanun (c yBenuyeHuem
rnybuHbl 3aneranua) .

McxoAR 43 3aAa4, BO3HUKAKLIMX APU NAAHUPOBaHUU U NpPOBEAEHUU nouc-
KOBbLIX U pa3eefouHbix paboT Ha HedTb M a3, cnefyeT pasznuyaTe ABa BUAA
APOrHO3UPOBAHUA KOMNEKTOPOB — PErMoHanbroOe U NOKaNbLHOE.

PernoHansHoe NPOrHO3MPOBaHMe 3aKNAIOYAaeTCA B OPUEHTUPOBOYHON OueH-
Ke Ropol Kakoro-nubo ocapoyHoro BacceitHa € ToUKK 3peHnA BO3MOXHOCTH X
6uITe KONneKTopamu HedTu ¥ rasza. Mpu 3Tom BblaenAwTcA HaubBonee nepc-
REKTUBHbLIE OTNOMEHMA U BAETCA UX KayecTBEHHaA XapaKTepucTUKa.

NokansHoe nporHoavpoBaxune ocyulecTenAeTcA Apu BuIBope 06beKTOB ANA
nouckosoro BypeHua u npoBelAeHWUA pa3sefovHb!x paboT. KoHewHbim pesyns-
TaToM NporHosa ABNAeTCA 060CHOBaHMe BO3MOXHOCTY MPUCYTCTBMA NNacTos-
KOnneKTopoB, NpeACKazaHue X NMTONOTMYECKOro cocTtasa, rnybulHoro nono-
XKEeHUA, NPeRnoNOXKeHue o TUNe KONNeKTopa u BenuuMHe OCHOBHbIX KONneK-
Topckux mnapameTpoB. lMockonbKy noKansHoe nporHo3upoBakue ABRAAETCA
Gonee AeTanuHbiM, Y8M peruoHansHoe, TO eCTeCTBEHHO, YTO AflA ero BbiNONHe-
HUA HeobBxoaum Gonee WHUPOKUA KOMMASKC UCXOAHBLIX RaHHbIX.

CyuiecTByeT pAL MeTOAOB NPOrHO3UPOBaHWA NPUPOAHLIX ABAEHUA U 06b-
exToB: 1) akcTpanonauuu; 2) ucnons3osanuA aHanoruit; 3) 3KcnepTHbIX oue-
HoK u 4) mopenvposaHuA. MeToa 3akcTpanonauuM, Kak maBecTHo, BaavpyeTca
Ha 4eTKO BbIPAXEHHOW TeHASHUMM B M3MEHeHUM ABNeHuid 1 061LeKTOB B NpocT-
paHcTBe unuY BpemeRn. Ecnu Takan TeHAeHUWA NPOCNeXWBaeTcA U eCTb OCHO-
BaHUWA cyuTaTL, YTo oHa ByaeT NPOAOCNXKATLCA U Aanee, TO MOXXHO ApeACKa3aTs,
Kakum Byaer, Hanpumep, o6beKT Ha 3aaaHHOM oTpe3ke RyTu (B Hawem cny-
yae — Kakum ByaeT KONNEKTOP NpU NorpyxXeHun Ha Gonswme rnyBursl} . Ecnu
TeHAeHUMA pa3sUTUA O0BbeKTa MeHAEeT HamnpaBneHWe WAM 3HAK, TO OHa ecTecT-
BEHHO He MOXeT BbITe MCRONbL30BaHa AnA 3KcTpanonAunu. Mpu 3tom metoae
RAPOFrHO3UPOBAHUA NOPOA-KONNEKTOPOB eCTb U Apyrue cnabuie CTOPOHLI, KOTO-
pble CHWKAOT ROCTOBEPHOCTL AOAYYaeMbiX pesynsTaToB. MMmetoTca B Buay,
B YacTHOCTY, 3HAKONEPEMEHHOCTL ABMXXEHUIA 3EMHOW KOpbl, HepaBHOMEPHOCTL
M3MeHeHUA KOMNEKTOPCKUX CBOMCTE MOPOA NPW NOTPY>KEHUU Ha pa3Hbie ypoB-
HW, a TaK>Xe B Npefienax naacTa no nnowaav. JlnA BHeCeHWA COOTBETCTBYIOWNX
KOpPPeKTUB CneAyeT no3HaTb (haKToOpb: WAKM NPOUECCh!, yRpasnawuwime 3TMMu
OTKNOHERUAMU, MpUMeEHUTeNLHO K u3yvyaemMoMy obrekTy. B cnyvae c nopoja-
MU-KONNEKTOPaMU UMM ABNAKTCA CeaAUMEHTOreHes U KaTareHes.

MeToa MCNONb3OBAHWA aHANOrUK OCHOBaH Ha TOM, YTO NPUpoAHble o6beK-
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Tht OAHOTO paHTa 8 CXOAHBIX YCIOBUAX MPOXOAAT 0AUHAKOBbLIE NyTH passu-
THA. Ecnu mbi 3Haem KayecTso o4HOTO M3 3TMX 06bEKTOB, TO NO METOAY aHano-
rui noaobHble KayecTeBa Hafo 0XUAaTh U y Apyroro o6vekTta. Hanpumep, ycta-
HOBUB KauyeCTBO NOPOALI-KONMEKTOPa B OAHOM W3 pailoHOB, MOXHO nNpeacKa-
3aTb KONNEKTOPCKWe CBONCTBa NOAOOHOW NoPoAbl 8 APYroM nyHKTe 3Toro Xe
pervoHa. [ina nosbiWEHUA AOCTOBEPHOCTM NPOrHO3MPOBAHUA NIPU 3TOM Heob-
XOAUMO UCNONL30BaThL Pe3yNibTaTbl NUTONOro<baytanbHbIX MCCNEAOBaHWA.

Metoa aKcnepTHLIX OUEHOK, NOXXanyih, MeHee AOCTOBEpeH, YeM TpeabIAy-
wre. Ero peaynsTaTbl ABNAIOTCA OTPAXKEHUEM OMNbITA, IPYAULAU W HUHTYK-
UMY cneuranucTos, 3aHVMalLWUXCA TNPOrHO3UPOBaHUEM TeX WUNW WHbIX AB-
neHuii M obbveKkToB. fIpy APOoTHO3UPOBAHUKU NOPOA-KONNEKTOPOB 3TOT MeToA
yatTo NpUMeHAeTCA BCNEACTBUE OTCYTCTBUR AoCTaToyHOro Habopa AaHHbLIX ANA
ADYTUX MeToA0B.

Mertoa MopenupoBaHuA BecbMa NepcrneK TMBEH, OAHAKO B HacTOAWee BPeMA
B8 bonbwurHCTBE CNyYaeB UCCAeA0BaTENM He PacnonaraloT AOCTAaTOYHLIMU RaH-
HbIMK ANA BbinoNHeHUAa nporHosuposanuna. OcobeHHo 3To KacaeTcA mMatepua-
NoB NO BTOPUYHLIM U3MEHEHWAM NOPOA, YYeTy BNMAHUA CTPYKTYpPHOTO flono-
XeHNA KonnekTopa (Npu NOKanbHOM NPOTFHO3UPOBAKUK) , er0 MOLLHOCTU U Ap.
Tem He MeHee NoNbITKYU B 3TOM HanpaBneHuwn npeanpuHnmanuce A.P. Mopo3so-
suuem, O.H. A6pamosoir 1 ap. [11] ,H.H. Muxaiinoseim [16], A.A. paycma-
Hom [15] u ap.

B HacToAuee BpemMA NPorHo3MpoBaHne Ha oCHoBe MeToAa MOAENNPOBAHUA
ycnewHo passusaerca J1.A. Bypakosckum ¢ coastopamu [4]. Ouu ypauHo,
Ha Haw B3rfAfg, BLHINONHUAW NPOTHO3UMPOBaHNE KONNEKTOPOB CPEACTBaMU MO-
DENUPOoBaHUA Ha NpUMepe NPOAYKTUBHOW TonK AnwepoHcKoit HedTeHocHoM
obnactu. OaHako v AnA 3toro, Haubornee U3YYEHHOTO B FEONOTMYECKOM OTHO-
weHWU pernoHa, rae npobypeHo MHOTO rRyBOKUX CKBaXWUH U ANA KoTOpPOro
HEe YYUTLIBAIOTCA KaTareHeTuyeckue UaMeHeHuA (NOCKONBbKY OHU CyLWECTBEHHO
He 3aTpoHynu NopoAbl AaXe Ha riybune 6000 M), npuxoanTca aenatb pag Ao~
nyweHuit (Mo CoOAEPXKaHUI0 KPUCTannU3aUMOHHONW BOAbI, TUNY M COCTaBY Le-
MeHTa U ap.) . MpumMeHeHe MeToaa MOAENUPOBAHUA B APYTAX PErMoHax Bbi3bi-
BaeT ewe Gonewie 3aTpyaHenuin. Bmecte ¢ Tem B yCcnoBUAX M3y4YeHWUA HEAp
u_ sHeapeHuA IBM B npaxTuky. HayYHoMCCReRoBaTEeNbCKUX paboT 3TOT MeTon
MOXeT cTaTe OAHUM M3 Haubonee 3dheKTMBHBIX ANA MPOTHOIUPOBAHUA KON-
NeKTOPOB 1 IKPaHMPYIOWUX TONLY Ha BonblNX riy6uHax.

Takum 06pasoM, Ha COBPEMEHHOM 3Tarne ANA NPOTrHO3IMPOBAHMA Konnek-
TOpoB Ha BonbWUX rnybuHax HauGonbluee NPUMEHEHWE MOTYT HaTU METOAb!
3KCTpanonAuMK ¥ aHanNoruy, KOTopble He UCKNIoYaloT, a8 HaoBopoT, RondnHAT
Apyr apyra. ina obecneyeHna 3TMX METOAOB NCXOAHbIMU AaHHbIMU HeoBXxoAu-
MO BbINONHATL KOMMNNEKE obulereonornyeckux, nutonoro-naneoreorpagmyec-
KKWX, TeOXUMHUYECKUX U reotmamyecknx uccneposannii. Mo uroram atnux uccne-
RoBaHWIA BonKHb! BbiTe ONPeAeneHbl Crieaylowme Nokasarenu: 1) pasmep, thop-
Ma MU MOUWHOCTb reonoruyeckoro 1ena, 2) ray6uHa 3aneraHuA reonorMyecKoro
Tena, 3) TEKTOHMYECKUIA PEXUM B reofiorMyeCkom Npowwnom (Bo BpeMA U noc-
ne thopmMupoBaHuA reonornyeckoro Tena), 4) cTpyKTypHOe NonoxeHue pac-
CMaTpuBaemoit Tepputopuu, 5) Hanuume pasMbIBOB W NepepbIBOB B OCAAKOHA-
Konnexun, 6) nuTonoruyeckuit cocrae, cTpykTypa u TekcTypa nopoa, 7) cre-
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MeHb NUTONOTMYECKOW OAHOPOAHOCTM reonorvyeckoro tena, 8) nanuuue Ha-
AGXHON 3Kpanupylowe Tonwu, 9) Hanuune unu otcytcrave ABIMA, 10) reo-
TepMuyecKan xapaktepucruka, 11) KonnekTopckue cBoOWCTBa NOPOA NO UMeto-
wemMyca KameHHoMy MaTepuany, 12) nocneacTsua Kararedesa.

EctectseHHO, 4TO HE BCe 3TW paHHble MoryT 6biTe NONyYeHbl K MOMEHTY
NPOrHO3VPOBaHMA NOPOA-KONNEKTOPOB, HEOEX0AUMOCTL KOTOPOTO BO3HUKAET
ye Ha CTaauu NPOeK TWPOBaHUA NOUCKOBbIX paboT. B.cBA3M € 3TUM nNpu peruo-
HaNbHOM NPOrHO3NMPOBaHWK NMOPOA-KONNEKTOPOB Ha Bonblumx raybunax cne-
AyeT “MeTb B BMAY, YTO reonoruyeckoe ctpoexue teppuropuu CCCP B 3Haum-
TeNnbHOW Mepe M3yyeHO, BbinonHeH Gonbwon obveM reotvanyeckux (B Tom
yucne celicMopa3sBefouHbiX) paboT. Mo 3TuM MaTepuanam MOXHO MONYYUTH
cBepeHUA O pasmMepe, opmMe, MOWHOCTA OCAAOYHBIX KOMINEKCOB U reonoru-
yecKux Ten, rnybuHe UX 3aneraHuA, TEKTOHWYECKOM CTPOeHWM, CTPYKTYPHOM
MONOXEHUU TeppuTopuM, HANUYUKM KDY MHBIX Pa3MbIBOB 1 NepepbIBOB B OCagKo-
HaKONAEHUU.

Nutonoro-naneoreorpadguueckue KapThl {(macwTtab 1:7500000, a rakxe
Bonee kKpynHOMaciitTabHbie) MMO3BONAKT NONYYTb 3HAYNTENbHYI WHDOPMa-
uuto. B yactHocTv, MoryT 6biTb yCTaHOBNeHbr NPUMePHbIA AMTORONMYECKUNA
coctas npeobnagaloliux NOPOA Mo OTAENBHBIM CTpaTUrpathuyecKum NoApasae-
neHnAm, o6nactu pPacnpoCTpaHeHUA NOPOA, BO3IMOXKHbIX KONNEKTOPOB 1 3K pa-
HOB HethTu ¥ rasa. [locToBepHOCTb PeruoHanbHOro NPOrHO3MPOBAHWA CyLLecT-
BeHHO BO3pacTaeT, eCnNu B pervoHe ocyliecTBneHo rnybokoe v ceepxrnybokoe
Bbypenue. K Hacroawemy spemenu rnybokKue CKBaXKMHbI MMEKTCA BO BCEX
pernoHax crpaHel, NepcneKTUBHbIX Ha HedTh 1 ra3. B pAsfe pernoHoB, Kak yxe
ynoMuHanock, npobypeHsl u cBepxrnybokue ckBaxvHbi. [laHHble O pexume
BypeHnA, oCOBEHHOCTAX MPOXOAKM CKBaxWH {NpoBanbi MHCTPYMEHTa, NOrno-
weHue GypoBoro pacteBopa u T. A.), Marepvanbl MHTepnperauuu reousnyec-
Kux uccnepoBaHuin ckeaxud (FUC), nabopaTopHbie uccneaOBaHUA KepHa nos-
BONAIOT BbIAGNWUTL B pa3pe3e NOPOALI-KONNEKTOPbl U NOPOAbLI-3KpPaHbI, yCTa-
HOBUTb UX rNybuHHOE NONOXKeHWe, NMTONQrMYEeCKUIA COCTaB NOPOAR, X KayecT-
BeHHYK M KONWYECTBEHHYK XapaKTepucTuky, diM3nyecKue CBOIMCTBA U Kartare-
HeTuyecKyk npeobpasoBaHHOCTb.

KoHKpeTn3npys BO3MOXXHOCTY MCMONL3OBAaHWMA YNOMAHYTbIX Bbilie MaTe-
pUanoB ANA NPOTHOIMPOBAHWA KONMEKTOPOB, CAeAyer OTMeTUTh cneayioliee.
fMipy noaroToBKe AaHHBIX ANA NPOrHO3XPOBAHWA MO METOAY WUCNONb30BAHWA
aHanoruit cnepyer pasnuuyath o6nacTv nnathopMeHHOTO ¥ reOCMHKAMHANBHOTO
pazButua. B nnatdopMeHHbIX yCNOBMAX NOPOAbI-KONNEKTopbl Ha Gonblinx
rnybuHax Moryt 6uiTb B rnyboKonorpy>KeHHb!X BNagnMHax, B reoCMHKNUHanb-
Hbix obnacTax, a take pernoHax Monoforo (anbnuiickoro) tekToreHesa —
8 npearopHbiX nporubax, MexropHbix BnaauHax. Mpy Nporuo3npoBaHun no
MeTOAY MCNONb30BaHWA aHanoOrWit CNepyer y4MTeiBaTh, YTO B NNathopMeHHbIX
yCNnoBuAX Ha 6onbwnx rNyBuHax KonnekTopbl NpUypoYeHbl npet My LteCTBeHHO
K naneosoiickum otnoxeHnam (Pycckan, Cubupckaa nnatopmsl U ap.),
a B reOCUHKNMHANbLHbIX — K KailHO301MCKUM 1 Me3o3oitickum (CpeaHaa Asun,
Kaskas, flpukapnaree v ap.}. Heo6xoanMMo yunTeiBaTh NUTONOMYECKUIA COC-
TaB, CTPYKTypHble ocobeHHOCTH MOpPOA ¥ TMN KonnekTopa. Becneacteue ocoben-
HOCTel regnornYecKOro PasBUIMA M NEPUOAMYHOCTM QCaAKOHaKoNnneHUA Ha
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tepputopun CCCP B KaiHO30MWCKUX U ME3030ACKUX (UCKAKOYaa BepxHeMeno-
Bble U B pAAE PervoHOB BepXHElOPCKUE) OTRoXeHuAX Ha Gonbllinx rnybuHax
pacnpocTpaHeHbl NPeuMyLLIeCTBeHHO TeppureHHbie nopoasbi. Ha Pycckoit u Cu-
6upckon nnatgopmMax 8 Nane030CKNX OTNOXeEHUAX B TaKUX YCNoBUAX npeol-
nafawT KapboHaTHbie NOPOALL. Takoe pacnpefieneHne NOpPod, 8 CBOIO ouepeab,
06ycnoBuno cyuiecTBEHHOE npeobBnafiaHne B KaWHO3OMCKUX U Me3030MCKUX
OTNOXEHMAX NNACTOB-KONNEKTOPOB, CHOPMUPOBAHHLIX NecyaHbIMU U anespu-
TOBbLIMW NOpPOAAMY, @ TaKXe OBPa3OBAHMAMU NPOMEXKYTOUHOTO cocTasa. [pu
3TOM OTMeYaeTcA, 410 B obnacTAx, FAe MONOAbIE KaltHO30MCKME NOPOALI He UC-
netTanu cunsHoro crpecca (Asepbaiiaxad, 3anagHan TypkMeHuwA) faxe Ha
GonbWNX rAYBUHAX Pa3BUThI KONNEKTOPb! NOPOBOr0 TMMA C MEeX3epHOBbIM
NYCTOTHLIM NPOCTPAHCTBOM. B TeKToHUYECKU aKTUBHBIX 06nacTAX Ha 6onbiumx
rnybuHax pacnpocTpaH eHbt 0BNOMOoUHbIe NOPOAL!-KONAEKTOPLE B OCHOBHOM Tpe-
LUMHHO-NOPOBOTO M TpelHHoro Tunos (MpukapnaTtckuit peruoH, GepraHckan
BNaauHa) . B naneo3oiickux OTAOXEHNAX NpeobnafaloT KapboHaTHLIE KonneK-
TOpbl CMewaHHOro {KasepHOBO-TPEWUHHOrO) M TpewmnHHOro TMNOB, @ TaKXXe
BCTPEYATCA M 06NOMOYHbLIE NOPOALI-KONNEKTOPLI CMEWaHHOro Tuna (noposo-
TPELWWHHOTO) M PEAKO — NOPOBOro (MeX3epHoBOro) .

Heo6x0aumo y4nThIBaTL TemnepaTypHeie ycnoeua. Mpyu Temnepatype Heap
cebiwe 200 ° C HeT cMbicna NpOrHo3npoeaTh KONNEKTOPh!, NOCKONLKY 8 TaKOW
obcraHoBKe He TONbKO HeTb, HO M a3 KaK coefiMHeHWA CTAaHOBATCH HEYCTOM-
unBbiMU. ITO 3aKnioueHUe MOXET, OTHOCUTLCA, Hanpumep, K paitoHy [packo-
BaA—Ykanosckaa (CraBpononsCKuit Kpait), rae Ha raybuHe 4—5 KM Temne-
patypa Q0MmKHa pocturHyTs 200—250 ° C. WN3meHeHue Temneparypst ¢ rnybu-
HOW yuWTbiBaeTCA NPU MeTOAe 3KCTpanonAunu, AoNycKaA NOCTOAHCTBO reotep-
MUW4eCKOro rpafueHTa, XOTA 3To He Bcerfa tak. {lonyyeHHble AaHHLIe NO B03-
MOXXHOCTU KOPPEKTUPYKOT MeTOAOM UCNONL3OBaHUA aHanor uit.

MocpeacTsoM ucnonb3oBaHWA MeTOAAa aHaNOrWit ¢ paspe3om, BCKPbIThIM
rnybokoit unu cBepXrny6oKoM CKBaXXUHOW B AaHHOM paioHe, NPOrHO3UPYIOT-
CA NUTONOrUYeCKUHA COCTaB M KONNEKTOPCKUE CBOWCTBA MOPOA, 3aneraruimx
B Rpepenax 0aHoro 0capouHoro bacceitHa B8 Cx0OAHbLIX FrEONOrUYECKUX YCNOBU-
Ax. MporHosuposatue Ha Gonee rnybokue ropu3oHTbI, YeM BCKpbITble CKBa-
YKWHOK, OCYLLeCTBNAETCA MeTOAOM 3KCTpanonAuuiu Ha OcHoBaHUK o6paboTku
MatepuanoB BypeHuRs, npu 3Tom 0coB0 BAXKHOE 3HAUEHWE UMEOT Pe3ynbTaThl
W3y4yeHuA nocneAcTeuil KaTareHe3a U BbIABNeHWE TeHAEHUUK 3BONOUMK NOCNeA-
Hero.

INokansHoe nporHosavpoBanue 06biYHO OCYLLECTBNAGTCA MOcsfie peruoHanb-
HOTr0, KOrAa UCXOAHLIX AAHHBIX cTaHOBUTCA Bonbiue. [pw NnokanbHOM NPoOTrHO-
3UPOBAHUN YYUTHIBAOTCA pe3yneTaTtel pervioHansHoro. Kpyr HeoBxoauMbIxX
BaHHbIX NPU 3TOM Cy>KaeTcA, Ho TpebBosaHMA u fleTann3auwA NPU3IHAKOB 1 Napa-
MeTpoB Bo3pacralor. flokansHOE NPOrHO3UPOBaHue NPUMmeHUTEnbHO K Bonb-
wum rnybuHam He moxKeT BbiTe OCyllecTBneHo 6e3 3HAHWA reonoruvecKoro
paspe3a u xapakrtepa KaTareHeTuYecKnx npeobpasoBaHuii nopoa. B HacToAlee
spemMA aKTuyecke paHHbie ANA 3TUX Lenelt MoryT 6biTh NONYYeHbl TONLKO Ha
ocHoBaHuu matepuanos b6ypeHun ckeaxuH. XenaTenbHo, 4T06bl CKBaKUHa
6btna npobypeHa B Npeaenax TeppuTopUn, ANA KOTOPOIA OCYLWEeCTBNAETCA NpOr-
Ho3upoBaHue. B ussectHoit mepe Bypetue morny Bbr 3aMeHUTL CelicmMuyecKue
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MeTOAbl, HO MOKA MX TOYHOCTb B ycnoBuAx Bonbuwmx rnybun HeaocratouHa
ANA OUEHKWU rNyBWMHHOIrO MONOXEHUA, COCTaBa, CTPYKTypPbl u ¢usnyecKux
cBoitcTB nopoa. Mpu noKansHOM NporHo3upoBaHuu BecbMa HeobxoauMb: 3Ha-
HUA MOUHOCTH O6BEKTA MCCNeAOBaHUA, ero CTPYKTYpPHOTO NONOXKEHUA, ycTa-
HOBfleHue pa3MbIBOB M NMepepbiBOB B 0CaAKOHAKOMNeHuu, nnronoro-auuvans-
HaA XapaKkTepucTMKa OTNOXKeHWN.

B pAae cny4aeB BO3MOXHO noKansHoe NporHo3uposanve be3 yyeTta oTaens-
HbIX napameTpoB ¥ npusHakoB. [lonoXurenbHo OTPAXAKTCA Ha KOANEKTOpPC-
KWUX CBOWCTBax TeppureHHbIX MOpoA MOBLIWEHHAA MOLWHOCTL NNacTos, Hanu-
Yue HaAR NpeanonaraeMbiMU MNAcCTaMU-KONNEKTOPaMU HafieXXHbiX MOKpbitliex,
npuyem Hanbonee 6naroNpUATHEIMU U3 HUX ABNAIOTCA MOLLHbIE TONLLW KameH-
Hoit conu. C nutonoruyeckux nosuyuit NpeanodTUTENbHEE XOPOLIO OTCOPTU-
poOBaHHble, cpeaHe- U KpynHO3epHUCTbIe necyaHnku ¢ HeBonswum (po 10—
15 %) coaepxxaHuem yeMeHTUpylowero matepuana. Heouetumoe sHaueHue npu
onpeaeneHnn yNoMAHYTbIX CBOWUCTB M MPU3HAKOB MUMEIOT reounsnyeckue uc-
CNefOBaHWA B CKBAXXUHAX.

CoxpaHeHuto NepBUYHOIL U BOHUKHOBEHUIO BTOPUYHOIA NOPUCTOCTH U npo-
HulaemocTy 06NOMOUHLIX Mopoa YacTo BnaronNpuATCTBYeT CTPYKTYpHOe NOno-
»eHue nnacta. Ha cBogax nonoxutensHbiX cTPYKTYp KonneKTOpcKue cBOWCT-
Ba NOPOA OKa3blBalOTCA BbilE, 4YeM HA nNepuKnuHanax u Kpeaeax [16].
T.A. KonoTyxun u K.A. MaspuH yKa3b!BaloT, YT0 YAOBRETBOPUTENbHbe KON-
NEKTOpCKuUe CBOWCTBA QAeBOHCKUX necyaHnkos [IpeaypansCkoro KpaeBoro
nporuba onpenenAIOTCA KOHCEAUMEHTAUMOHHBLIM POCTOM CTPYKTYP. JTh OCO-
BeHHOCTU TaKxke cnedyeT umeTh B BUAY NPW MPOrHO3MPOBAHUM KONNEKTOPOB.

A H. Omurpuesckuit [7] pekomenayer ucnonbaoBath ANA NPOrHO3UPOBa-
HUA NOpOA-KONNEKTOPOB ¥ NOPOA-3KPaHOB MOHOUEGHTPUUECKUIA KBaapar.
C nomouusto 3toro keagpara um cosmectHo ¢ H.WN. KopoTkossim 1 10.17. Nume-
HOBbIM 6b!NK COCTaBNeHb! MPOTHO3HLIE CX@Mb! PacnpoCTPaHeHUA NPUPOAHbIX
pe3epByapoB ANA CPeAHEKaMEeHHOYFOMNbHbIX M HUKHENEPMCKUX OTNOXKeHUH
socToka lMpukacnuiickoit BnaguHb!.

Mpu NporHo3UpoBaHMK BaXHO NOHATL HaNPaBneHHOCTh, hOpMbI NPOABNe-
HUA U CTeNeHb KaTareHeTU4YeCKux Npeobpa3opaHuit ROPOA U ONpeaennTL 30HbI
KarareHesa. B 3tom acnekTe 3HauuTenbHbl4 MHTEpPEC NPEACTABAAIOT MOCTPOEH-
Hble no mavepuanam [lpukacnuiickoit BnaauHel Avarpammsl 3aBUcUMOCTENA
OTKPbITOA MOPUCTOCTH WU NMPOHMULAEMOCTU OT rNyBuHbI 3aneraHuA U AUToNoru-
YECKOro COCTaBa TeppUreHHbIX NOPOA, C YYeTOM UX KarvareHeTuyecKux msme-
Henuil. Takue puarpamms: UMelOT PUCOBKY ANA KaXAoro KpynHoro crpatur:
pacuueckoro Komnnexkca (KaitHo30A, Me3030A wnu naneo3oA) ¥ peruoHa.
MocTpoeHHble NPUMERUTENBHO K HUXKHEMENOBbIM M IOPCKUM OTNOXeHUAM
Manretinnaka u Bocrounoro lpeakaskassA ynoMAHyTble AMarpaMmet TakKe
nOoKasanyM BO3MOXHOCTb UX WUCNONMb30BaHWA ANA NPOrHO3UMPOBAHWA NOpOA-
KONNeKToOpoB B cOOTBETCTBYIOWMUX pervMoHax. fiuarpammest 3aBMcMMoCTu CTpo-
ATCA B AByXKoopauHatHoi cucteme (puc. 68) . McxoaHsIMM faHHbIMU ABRA-
I0TCA pPe3ynbTaTh! UCCNEeAOBAHUA KepHa No BCeM CKBAXXWUHAM pernoHa c onpeae-
NeHuem rpaHynomeTpuyecKoro cocCTaBa, OTKpPLITOW NOPUCTOCTH M NpoHUlae-
MocTu (anA Tex ke obpa3uoB, NoO KOTOPLIM MpoBeAeH IPaHynoMeTpUYecKuin
aHanu3) . Mo ocu abcuucc ornoxeHa cymMma 0BnomMoyHeIx pakuuit, %, B aaH-
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HOW nopopae, N0 OCU opanHat — rny6vuHa 3anerannA nopoa. BenuuuHa, ponon-
HAWaA cyMMmy oBnomounbix dipakumid po 100 %, XapakTepu3yert coaep<aHue
UEMEHTUPYIOLLEH YacTv, NpeACTaBNeHHOW B BoNbLIMHCTBE CAy4Yaes FAUHWUCTLIM
¥ KapboHaTHLIM maTepuanom. BenvyuHa oTKpeITOR nopuctocTu (Unu npoHuua-
eMoctu) B n3BpaHHOM UHTEpBane 3HadeHWit 0603HaYaeTCA YCNOBHLIMU 3HaKa-
mu. flocne HaHeceHWA faHHBIX Ha guarpaMme BbIRENAIOTCA 30HL! C ONpeaeneH-
HbIMWM YMCNEeHHbIMKM 3HaYeHWUAMU nopuctocT (unu npoHuuaemoctu) . Kaxk no-
Ka3san onbIT, AMarpaMMsl, XapaKTepu3yioliMe 3aBUCMMOCTL OTKPLITOR NOpUC-
TOCTU OT FnyBuHbl 1 copep)kaHnA 0GNOMOYHOIR YacTi, UAEHTUYHLI ANA Necya-
HbiX, aNeBPUTOBLIX U NPOMEXYTOYHbIX pa3HocTed nopoa. [uarpamMme:, noka-
3bIBaOWMe 3aBUCUMOCTL NPOHULLAEMOCTH NecYaHbiX U aneBpUMTOBLIX Nopop
OT rNyBuHbI, UMET PasHylo PUCOBKY, NO3TOMY peKOMeHAyeTcA CTPOWUTL UX
oTAENbHO.

Lna nporHo3upoBaHUA KONNEKTOPCKWUX CBOMCTB NOpPOA ROCTATOYHO 3HaTb
rnybuHy 3aneraHuA v rpaHynoOMeTpUYecKuit coctas. 3HaueHUA NOpPUCTOCTH
(unu npoHuuyaemocTi) cHumaloTcA B Touke ux nepeceveHunsa. Mpeumylectso
3TOW MeTOAMKK 3aKMO4YaeTCA B TOM, 4YTO KOMNEKTOPCKUe CBOWCTBa MOTYT
66!Te ONpeaeneHbl NpWU OTCYTCTBUM KEPHA NO A3HHLIM rPaHyNOMeTpPUYecKoro
aHanu3a obpa3yos, NOAHATLIX GOKOBLIMU FPYHTOHOCAMU, O6bIYHO Henpurog-
HbIMU ANA OnpeaeneHWA NOPUCTOCTU U NPOHULAEMOCTH, 3 TaKXKe NO OrpoMm-
HOMY 4UCRY rPaHYnOMETPUYECKUX aHanu3os 06pas’uyoB KepHa, NO KOTOpbLIM
onpepeneHnA NOPUCTOCTH ¥ NpoHUUaeMocTh Boobule He NpoM3BOAUNMUCH.
flo anvarpammam 3aBUCHMOCTU MOXKHO NpOCNeauTh, KaK MEeHRI0TCA KORneK-
TOpCKWe napameTpbl NOPOA OAHOMO NUTONOFMYECKOrO COCTaBa No Mepe NOrpy-
XeHua uxX Ha sce 6onbive rnybuHL U, cnepoBaTensHO, NO HUM MOXKHO 3KCTpa-
NONUPOBaTL BENWYUHbLI NOPUCTOCTU WM NPORMUUAEMOCTU HA 33apaHHyI0 MybBuHy.
Bonee touHO, C yyeToM kaTareHeTWYeCKOro nepepacrnipefencHUA BelLecTBa,
TaKyl0 3KCTPanonAuMI0 MOXXHO CAeRaTh No TpaHchOpMMPOBAHHLIM Knaccu-
(bUKaUMOHHBIM AMarpaMmam, MeTOAVKA NOCTPOEHWA KOTOPbIX W3NOXeHa
b.K. Npownakosbim.

MonynApu3upya MeToaMKy NPOrHO3MPOBaHWA KOMNEKTOPOB NO AWArpam-
MaM 3aBUCMMOCTU KONNEKTOPCKMX MapameTpoB OT FpaHynoMeTpuyeckoro
coctasa u rnybuHbl 3aneraiuA (nO cyllecTBy ABNAIOWLEACA HOMOrpaMmown),
Mbl cynuTaemM, 4to Bonee BCero oHa NOAXOAUT K KANHO30MCKHUM U Me3030ACKHUM
nopofaM, He UCMLITaBLUUM CTPECCa U MHOTOKPATHbIX KonebatensHbix pBHXe-
HUi. lnA naneo3oiCKUX TeppUreHHbIX OTMOXEHWA, MCMbITaBLIUX CyWecTBeH-
Hble KaTareHeTUYyeCKue WaMeHeHWA, BO3MOXHOCTb NPOrHO3UPOBaHUA Konnek-
TOPOB 3TUM cNOCOBOM aonxHa 6LiTL NpoBepeHa.

YpayHoe nokansHoe nporHoauposaHuve 6bino BbinonHeHo A.A. Hosuko-
suiM T.A. Kapnoseim, A.M. 3anyukum [16] no paiiotam Huxrero MoBomkeA
U conpefentHeiX Tepputopuil. [inAa 3toit uenu 6biNK ucnonb30BaHL! peruo-
HanbHble NUTONOro-thaunansHble faHHble, CBEAEHNA O peruoHanNbHLIX Nepepebi-
Bax B OCafKOHAaKoNNeHUW, martepuansl nNo naneoreorpacuu, naneoreomopdo-
noruK K CeiCMopasBeaKe, pe3ynbTaTehl UCCNEA0BAHUA KATareHeTMYECKUX U3Me-
HeHuii NOPOA C Y4eTOM 30HaNLHOCTU N0 CTPYKTYPHbLIM U MUHepanbHbiM Npeo6-
pa30BaHUAM, a TaKxxe No BUTpuHKUTy. MNporHo3MpoBaHue KORNEKTOPOB No pA-
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ay nnowaneir (dnuctunckuin 6nok, AdtoHoscko-lllepbakoBckan npunoAHATaA
30Ha U Ap.) NoaTBepAnNnOCcL GypeHuem. MHibie NpueMsl NPOrHO3UPOBaHUA nec-
YaHO-aNEBPUTOBLIX KOANEKTOPOB Nauimickoro Bospacta B8 [pukacnuitckon
BnaauHe Goinu npumeHerst T.A. H0raem [16]. B ocHoBy npor+Ho3upoBaHuA
NONOXeHbl KapTUPOBaHUe W BblABIIEHUE 30HANLHOCTU PasBUTUA KONMneKTopor
M, B 4aCTHOCTMW, KayeCTBEHHAA OLEHKA TPEUMHOBATOCTU. Boinn Tarke nenons-
30BaHbl MaTepuansl GypeHun, NPAMble ONpefeneéHUA KONNEKTOPCKUX napa-
METPOB MO KepHY, NOnoXeHue 30H KaTarenesa. Hallly nOnoXuTenbHY0 OUEHKY
Nporuo3a kKonnextTopoB Ha Bonbiwiux rnybuvax B Asepbanarkade METOAOM
MOAENUPOBAHUA MbI YxKe Aany Boiule.

W3noxeHHble Bbilwe marepuansi NoKasanu, YTo NPU3HAKYU, NPUBNEKaeMbie
K NPOrHO3MPOBaHUIO NOPOA-KONMNEKTOPOB Ha BonbWNX rny6uHax, He PaBHO-
UEHHBLI NO CBoei 3HauuMmocTH. MHAMBUAYanbHOCTL reonoruyeckoit ucTopun
npeaonpefenAeT TO, YTO 3HAYEHUE OAHONO U TOTO e npu3sHaka unu daxkrtopa
B Pa3HbIx PEruoHax OKa3biBaeTCA HeoAMHakoBbIM. B cBA3u ¢ 3tum BnonHe
yaoBNeTBOpUTENbHOE NOKANLHOE NPOrHO3MPOoBaHUE KONNEKTOPOB HethT! U ra-
32 MoXeT GbiTh BbiNoNHEHO C UCNONb3OBaHUeM Komnnexkca Haubonee Aeict-
BEHHbLIX NPU3HAKOB, NpU OTCYTCTBUU CBEAEHMI NO PAAY BTOPOCTENEHHbLIX ANA
AaHHOrI 0 pernoHa NoKasarenei.

Ha ocHoBaHuu 0606uieHUR onyBankKoBaHHbLIX MaTepuanoB M pesynsTatoe
MCCNefl0BaHMIA agTOPOB NPOBefieH0 NPOrHO3UPOBaHUE KONNEKTOPOB Mo pAAY
PEernoHOB, NEPCNEKTUBHLIX ANA NOUCKOB HeTH u rasa Ha 6onbwnx rnybuHax.

Mpukacnuitckaa HediterazoHocHan nposuHuMA. Ha Bonbwux rayBuHax
3AeCb Pa3BUTbHl OTNOXEHUA ME3030MCKOro W Maneo3oncKoro Bo3pacra. Me3o-
3oiickue OTNOXKEHUA (NpeMMyLecTBeHHO TpuacoBbie) Ha Gonbwiux raybuHax
BCKPbLITH! BO BHYTPEHHUX paitoHax BnaauHbl Apancopckoit ckB. CI-1 so
5500 M. Kak nokazebigawoT nuTonoruyeckuit coctae rnopoa, 0cobeHHocTH ero
U3MEHEHUA NOo NAOWLAAK, A TaKXe NpAMble onpeaeneHuA KonneKTopekux na-
pamMeTpoB, B TPUACOBbLIX OTIOKEHUAX MaNOBEPOATHO Pa3BUTUE NOPOA-KONNEK-
Topos Ha Bonblnx rAybuHax. 3TU OTNOXEHUA NPEACTABNEHbI KPACHOUBETHbLI-
MU 1 MHOTAA MECTPOUBETHLIMU FAUHUCTO-aNEBPUTOBLIMU NOPOAAMMU U aprun-
nutamu. Ha Hebonblinx U cpeArHux rnyBuHax TakUe nopoabl He ABNAIOTCA Kon-
nextopamu. Tlpu Norpy>KeHun Ux KonneKtTopckue caoitcTBa euie 6onee NoHuU-
xarwtcAa. Hanpumep, 8 Apancopexoit ckB. CIM-1 Ha ray6ure 4500—6000 m o7-
KpbITaA nopuctocTs BapeupyeT ot 1,6 Ao 6 %, noHnkaAcs ¢ rnybuHoin. Mponlu-
uaemMocTs obbivHO Hwke 0,01 - 10715 m?. B ycnoBuax 3HauntensHoro norpy-
XKEHUA FNUHUCTLIE U FNUHUCTO-aNeBPUTOBLIE NOPOAbI TEPAIOT NNACTUYHOCTHL
¥ NpuoBpeTarT cnoCoBHOCTL K PacTpecKUBAHUIO U MOTYT, Takum 06pasom,
NpeBpaTUTLCA B TpeuiuHHbIe KonnexkTopbl. OAHaKo Bbiwe UX 3aneraT NOPOAbL!
noao6bHOro coctaBa U TakuX ke cBOUCTB. Beuay aT0ro oHu MoryT pacTpecku-
BaTbCA U IKPaHUpYIOLWME TONWMU NOTEPAKDT CBOM KauecTsa, a No3TOMy CYWecT-
BOBaHue 3anexxeit B TaKuX YCROBUAX ManoBepoATHO.

3HaunTencHbiA MHTepec NpeacTasnAlT rnyboxko3aneralume naneo3onckue
nofconesele oTnoxkeHua. OHU nue B BoPTOBLIX 30HaxX 3aneraldT Ha rnyburax
metiee 4000 m. B ocTansHoMW, Gonbweit yacTu BnaavHel rNybuHa 3aneraHuA ux
xpoBn# cebitle 6000 m. Meonoruyeckue Tena, NpeacTaBNAOWME UHTEPEC KaK
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BO3MOXHbie KonneKTopsl HehTv U rasa, cnaraloTcA o6noMouHeiMU (necyaHu-
Ku, anesponuTbl) U Kap6oHaTHbiMU (M3BECTHAKWU, AONOMWUTU3UPOBAHHbIE U3-
BECTHAKMK, AonOMUTLY) nNoposamu. MakcumanbHele FnyBUHbLE UX NOrpyXKeHUA
RO KpUcTannuueckoro ¢yHaamMeHTa aocturant 22000 M (no paHHbIM ceiticmo-
passeaxu) .

WUcxoas M3 3aKkoHOMepHOCTel U3MEHEHMA KONNEKTOPCKUX CBOUCTB NOPOA
¢ ray6uHON, yunTbiRaR BNUAHWE TONWM KaMeHHOU conu Ha du3nueckKue ceoii-
CTBa 3aMeraloWmx HUXKe 0CagoYHbIX nopoa, Hanvuue ABIJ, a Takxe pesynsTa-
Tb! NPAMbLIX oNpeaeneHnn NOpPUCTOCTU W NPOHULAEMOCTU NOPOR, MOXHO cae-
naThb ClieAytoUiee 3aKntoueHe 0 pa3BUTHKU NOPOR-KONNEKTOPOB.

1. O6noMo4Hble NMOPOALI B NEPMCKUX, KaMeHHOYFONbHbIX U AeBOHCKUX
OTNOXEHUARX MPUYPOUEHbI B OCHOBHOM K BOCTOMHON NpnGOPTOBOI vacTu u,
KPOMe TOro, pasBuTh! B AEBOHCKUX OTNOXEHURX 3anafHoil U CeBepo-3anaaHoi
vacteit BnaguHbl. KonnekTopCKue CBOMCTBA UX AOCTAaTOYHO BbicokW. Hanpu-
Mep, B BOCTOMHOM 4acTu BnaamHbi (Nnowaau Kenkuak, XaHaxon u ap.), Ha
rny6ute ao 4500 m k{ necuanukos aocturaer 38,1 % [16], a k,, Ao 1,4 x
x 107'? m?. B Buukoxanbckoii cke. C-2 Ha rny6uHe 5300—5500 m k2 necua-
HUKoB KonebnercA B npeaenax 9—12 %. He ucknioueHo, 4To Ha toro-3anaje
BNaauHbl REeBOHCKWE OTNOXeHWA MOryT 6biTb NpeacTasneHb! 06AOMOUYHLIMU
nopogamu. Bo BHyTpeHHUX paiioHax sNanuHbi Naneo3oinckue o6A1OMouHbIe No-
poAbl NOKa He BCKpbIThl. CyllecTBYeT MHeHUe O TOM, 4TO B 3TUX paiioHax 06-
NIOMOYHble NOpPOAb! OTCYTCTBYIOT. BMecTe ¢ TeM, maTepuans: UHTepnpeTauvu
reothusnuecKux RaHHbIX U A3HHbLIX BYPeHUA CKBaXKUH NO3BONUAW YCTaHOBUTL
BO BHYTPEHHWX pailioHax BNAaAuHbL! Hanuuue KPYnHuIX NOAHATUIA (EHBGexckoe,
Cesepo-Kacnuitckoe 1 ap.). YcraHOBNEHO TakKe CyllecTBOBaHUe nepepbiBos
B .ocaaKoHakonneHuy (npeaballKuUpcKuiA, NpeaAnepMCKuUi) , 4TO paeT ocHoBa-
Hue NPeAnonoXuTbh BO3IMOKHOCTL Pa3BUTUA B 30HAX 3TUX NOAHATUN NepeoTno-
MEHHbIX 06NOMOUHBLIX 06Pa30BaHMA TUNA KaNbKapeHUTOB U necuaHukos. Hamu
YCTaHOBfIEHO, YTO Tofwa o6NoMOuHbLIX NopoA MowHOCTLI0 A0 800 M, pacnona-
raloWanAcA non MOLWHbLIMA OTNOXKEHUAMU KaMeEHHOMU CONKU, COXpaHAeT yaoBneT-
BOpUTeNbHbIe KONNEKTOPCKMe ¢BOMCTBa. B uenom ¢ yBenuueHuem riny6uHbl 3a-
neraHuA NOpoa MOPUCTOCTb U NPOHULLIAEMOCTL Gonblue 3aBUCAT OT yAaNeHHOC-
TV OT NOAOWBLI CONAHOI TOMLWLM, YeM OT COBPEMEHHOIO FRyGUHHOIrO NonoXe-
HUA. UCXOAR M3 3TOr0 MOXHO CYMTaTb BO3MOXKHBLIM Pa3BUTUE NOA Tonuwlei co-
nn o6noMouHbIX nopoa-KonnekTopos A0 raybuHbl 7000 m 1 ray6xe. B cnyuae
norpyXeHWA NOpPOA, coaepXalmx 3anexu HedTu ¥ rasa (npu ycnosuu coxpa-
HEHVMA MAOBYLIKW), YAOBNETBOPUTENbHbLIE KONAEKTOPCKWE CBOWCTBA MOMYT
COXPaHUTLCA Ha 3HauuTensHo Bonbunx rny6uuax (10 000—-12000 m).

2. KapboHaTtHble noOpoOALI cpefu Naneo3oWCKUX 0CafOuYHbIX oBpasoBaHuit
(nepmb, kapboH, AesoH) umetoT npeobnapaoee passutue. BuoreHHsie nopo-
Abl PacnpoCTpaHeHbi NPeUMyLLEeCTBEHHO B NNACTOBOM 3aneraHuu u B sufle pu-
thos. Mo xMMUUYECKOMY cOCTaBy ROMUHUPYIOLLEE MONOXKEHUE 33HUMAINT W3-
BECTHAKW, peXke BCTPEUYanTCA AONOMUTU3MPOBaHHbIE U3BECTHAKK U AONOMUTbI.
Bo sHyTpeHHMX 43aCTAX BNaiMHLI KapbOHaTHbie NOPOAbL! 3aneraroT Ha rnybuHax
50006000 M u 6onee (BO3MOXHO a0 KpucTanauueckoro tyHpameHTta).
B 60pTOBbIX YaCTAX BNAAUHBI OHU BCKPLITH Ha ray6uxe 2500—3000 m (3anap-
Ho-Tennosckan, Xaxaxon, CuHenLHUKOBCKaA u AP.) .
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Bbicokue KonneKTopcKWUe CBOMCTBA KAPGOHaTHLIX NOPOA YCTaHOBREHbI
B pAage panoHos MNpukacnuidickoir BnaauHel. Ha Gonbimx ray6uHax (Gonee
4000 M), B HWKHENEPMCKHX U KaMEHHOYrofibHbIX OTAOXKEHUAX YAOBNETBOPU-
TefbHble Kap6oHaTHbIe KONNEKTOPbLI BCTpeYyeHbt Ha ACTpaxaHCKOM U TeHrusc-
KoM mecTopoxaeHuax (3900—-4400 m), Kapauaranakckom (ao 5300 m).
Mpu rny6ude 4500—5300 M Ha MecTtopoxaeHun KapauaraHak KapbHoHaTHbie
NOPOAbLI MMEIT OTKPLITYH0 nopucTocTh Ao 21 %, npoHuyaemocTs — o 63 x
x 107!5 m2. MopoBoe NPOCTPAHCTBO MOPOA OTHOCUTCA K CMEWaHHbIM KaBep-
HOBO-TPEWMHHOMY, peXe K TPelUHHO-NOPOBOMY TUNAM. YUMTLIBAR HU3KYIO
fAaCTUYHOCTL MOPOoA, TEHABHUMIO WU3IMEHEHUA reoXUMUYecKor OBCTaHOBKM
(noHwxermne pH soa ¢ rny6uHon, OTHOCUTeNBLHO HU3KKE TeMNepaTypbl, NOBbI-
WeHHble KOHUEHTPaUUK XUMUYECKU aKTUBHbIX raszos — CO,, H3S), Hanuuue
ABNA, a Take TopMo3sAauiee BO3aeACTBUE HedTU HA KaTareHeTUYeCKue NPo-
Hecchl, MOXHO OXMWAAThb pa3sUTUE KapBOHaTHLIX KOMRNEKTopos Ha riiyGuHax
10000— 12000 m, a B chyuae HackitleHuA YB — go 15000 m.

3. MnuHKcTbie NoaconeBbie NOPOALI, 3aneraine Ha 3HaUMTeNbHOW rny6uHe
(6onee 4 000 m), HO Huxe K NOBAM3OCTH OT TOMLM KaMeHHON conu obnanaioT
HU3K ol nopuctocTbio (kS A0 5 %) U BbICOKOI TPeWMHHON NPOHULAEMOCTBIO —
{100-150) - 107! m2. 31U noponbI-KoNNEKTOPL! MOTYT BMeliaTh 1 OTABATH
YB. MakcumansHaa ray6uHa pacnpoCcTpaHeHUA TAKWX KONEKTOPOB B BOCTOM-
HOi 6OPTOBOI 30HE K HacToAuleMy BpemeHn cocTasnAeT 4500 m. Hanuuue
KONneKTopoB Ha 6Gonbwux raybuHax Tpebyer AOMOAHMTENBHOrO WU3y4yeHUA.

Auenposcko-floHeukan HedTerazoHocHaA nposuHuMA. Ha Gonblinx rny6u-
Hax 8 npeaeftax BNaAuHbl pacnpoOCTpaHeHb! Maneo3oMCKUe NOPOALI — AEeBOHC-
KuWe, KameHHoyroneHble, nepMmckune. MakcumansHas rny6uHa saneraduAa oca-
AouHbix nopoa {c yuetom pudelickux) npuypoueHa K UEHTPAALHOU vacTv
BNaauHbl U MO NaHHbIM CeicMmopasBeaku pocturaet 15000 m. Huxe 3aneraer
Kpuctannuueckuit pyHaamenT. K ceBepo-3anany OT LeHTPanLHOM 4acTy BNaau-
Hb! MOWLHOCTL U rnybuHa 3aneraHuA nopoa COKPAaLUIalTCA, 0COGRHHO 3aMeTHO
B 30He YepHuroscko-BparnHckoro norpe6eHHOro noAHATYA.

B cesepo-3anapxoit yacTu BnaavHel {Mpunartckuii nporn6) ocapouHslii pas-
pe3 uMeeT MowwHocTb A0 5500 M [16], oanako npoTepo3oiick e 06pa3oBaHUA,
KaK KONNeKTOpb: Mano nepcneKTWBHbLI. B cBA3M ¢ 3TUM MaKcUMansHbie ray-
6uHbl 3aneraHnMA Naneo3oWCKWX KOANeKTopos span nu npessiwaiot 4500 m.
Ha rakux rny6uHax KonnekTopckue csoicTea nopoa AoMkHbI 6bITh 4OCTATOY-
HO BBLICOKUMU,

B Mpunatckom nporube Ha Gonblumx rayBuHax Hanbonbluuii HTepeC Kak
KonnexkTopbl HedTW M rasa npencTasNAOT NOACOMEBble CPeAHe- U BepxHefe-
BOHCKWe U MexConeBbie BepxHeAeBOHCKWe oTNOXeHWA. [pAMbie onpeaeneHuA
KONAeKTOPCKUX NApameTpos NOKa3biBaIOT, UTO HA rny6uHe 6osiee 4 KM necya-
HUKU W anesponuTel 06afaloT YAOBNeTBOPUTENbHBIMY NPOMBILLNEHHBIMU 3Ha-
YeHUAMU NOPUCTOCTU U NPOHUUAEMOCTU. TaK, B NaWUIACKO-KbIHOBCKOM Fopu-
30HTe MaKcUManbHbie 3HaYeHUA OTKPLITON NopucTocTu coctasnawT 10—15 %
(Ha pa3ubix yyacTKax) , a razonpoHuyaemocTu — 2o 10 - 107715 M2,

KapBoHaTHble nopoabl-KoNneKTopsl Ha ray6uHax cesiwe 4000 M npuypo-
YeHb! K CapraesCcKOMY, CEMUNYKCKOMY, BOPOHEXCKOMY ¥ 33I0HCKO-enelKomMy
ropusoHTam. Jlutonoruueckuii cOCTas NOPOA — WU3BecTHAKK (B TOM umcne pu-
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(oreHHsie) , AONOMUTLI ¥ NPOMEXYTOUHbIE MEXAY HUMM padHocTh. Makceu-
ManbLHaA OTKPLITaA NOPUCTOCTL ITUX NOpoa pocturaeT 20 %, oAHaKo cpeaHne
3HaYeHMA CYUleCTBEHHO HUKe W, No AaHHbiM J1.A. [lemMnaoBu4a ¢ coasTopamm
[11], oHn konebniotca B npeaenax 5—10 %. ﬂpouuuaemocn TaKxe 8apLuUpy-
eT B WUPOKWX npepenax, aocruraa 0,1 - 10715 m%. KonnekTopbi oTHOCATCA
K TPEeWUHHOMY, NOpOBO-KaBEePHOBOMY, KaBEPHOBO-TPEILIMHHOMY THUNam.

Bxenposcko-[loHeukan snaavHa B npeaenax Y KpauHb! 3anonHeHa MOLHKOMN
TONWeW OcagaouHbLIX 06pPa3oBaHUiA; B WEHTPanLHOW, -Haubonee NOrpymeHHOH
yacT, MOLWHOCTL (haHepo30A npespiaer 10000 m. Konnekropamu 3gech
ABNAOTCA 06NOMOYHBIE W KapBoHaTHbIe NOPOARLI AEBOHCKONO H KaMeHHOYT ONb-
HOro BO3pacToB.

O6noMouHbie  NOpPOALI-KONNEKTOPL! MPEACTaBneHbl  NPEeMMYLLeCTBEHHO
MeNKO- ¥ CPEAHE3EPHUCTBIMMI, PeXe PasHO3ePHUCTHIMM NeCHaHUKaMU 1 aneBpo-
IMTaMU KBapuesoro, ONUIOMUKTOBOrO M NONUMUKTOBOrO (KBapl, nonesble
wnatel, 06NOMKKU NOPOA, CRloabl) cocTasa. LileMeHTOM ABNAETCA MNMHWUCTLIN,
KapbOHAaTHO-TANHWUCTLIN, peXKe rAMHUCTO-KPEMHUCTLIN MaTepuan U Kanbuut.
Tun uemeHTa KOHTaKTOBO-NOPOBLINA, CrYCTKOBLIA, NOpoBLIM. B nopoaax ¢ HK3-
KUM coaepaHuem nNepBrYHOro LiemeHT2 HabnioaaeTcA pereHepaura oBnomou-
HbIX 3ePeH.

Mo aaHHbiM B.M. BoprHuykoi u P.M. Hosocuneukoro [16], Ha rnyBunax
40005800 m oTKpbiTas NOPUCTOCTL NeEcYaHbiX NOPoj cocrtasnaer 7—21 %,
a 8 OT/leNbHbIX CNYUYaRX M Bbille, B LeNOM YMeHbLIaACH ¢ rnybtunoi. MpoHuyae-
MOCTb NOPOA Ha 3TNX ke rNy6uHax sapsupyer s npegenax (1—200) - 1075 m?
€ PeAKNUMN OTKNOHEHUAMU B Ty UNK MHYIO cTopoHY. [10 NPpuUHATOM Hamu Knac-
cubmKaummu o6noMouHbie NOPOALI-KONNEKTOPb! OTHOCATCA K NOPOBOMY TUNY.

O6cToRTentbHbie HCCNEROBaHUA NOPOA-KONNEKTOPOB Ha 6OALWUX rny6uHax
Ha Martepuanax [IHenposcko-[loHeukoih HedTerasoHOCHOW NPOBUHUWK NO3BO-
AUAK HAMETUTL HWKHUE MpaHUUbl PacnpoCTPaHeHAs O6NOMOYHLIX NOPOA-KOf-
nektopos [21}. .M. Netkesuy, E.B. Wepemera, I'.W. NIpUTynKo cuutaiot, 410
NeCYaHO-FNUHUCTbIE KONNEKTOPL! BO3MOkHL! A0 riy6uHsl 7000 m. A.E. Kuce-
nes, B.N. MHuaey Ha ocHosanui oBobuieHWR MaTepuanos ANA WEHTPanLHOMN
N 10ro-BOCTOMHOW 4acTeld BMaavHbl K HWKHEW rpaHuie pacnpocTpaHeHWA npo-
MbIWEHHbIX NOPOBLIX KOMNEKTOPOB OTHOCAT rny6uHer 5400—6150 m. Ha oc-
HOBaHWUW 3KCNepuMMeHTanLHLIX AaHHbIX B.®. MHayTHLI cuuTaeT, 4to ". .. Ha
rny6use 8000—10 000 m He Bce NOpOAb) COXPAHANT YAOBNETBOPUTENbHLIE
KONNEKTOPCKue CBOINCTBA”. YuuThiBaR 3Tu 3aKMOYEHWA, @8 TaKxe KOHCEpBU-
pyioulee BavAHUE HehTH H3 KONNEKTOPCKUWE CBOWCTBA NOPOA, HU3KUIA reoTep-
MUYECK MY rPaiMeHT ¥ Hanuue CONAHOK TONLK, Mbl CUMTaEM, UTO O6NOMOYHbIe
NOPOAbLI-KONNIEKTOPL! YAOBRETBOPUTENLHOIrO KauecTBa MOTYT COXPaHWTbCA A0
raybudnt 10000 m. 3nech ke AOMKHA NOBLICUTLCA PONb TPELLUHOBATOCTU
8 hOpMMPOBaHUM KONNEKTOPCKUX CBOWCTE NOPOA.

Kap6oHaTHbie NOPOALI-KONNEKTOPL!I MeHee pacnpocTpaHeHbl n 3HaUUTENLHO
chabee u3yueHs!, 4eM 0BNOMOUHbIE. B BEeBOHCKUX W KAMEHHOYTOMNLHLIX OTNO-
WeHVAX Ha BONbLUMX ry6uHaX yCTaHOBNEHL!I U3BECTHAKW OpraHoreHHble, MUK-
PO3ePHUCTbIE, CKPLITOKPUCTaNNMUECKHe, @ TaKke A0NOMuTbl u Meprenn. Kpo-
Me TOr0, BCTPEUAOTCA KPEMHUCTbIe meprenyt 1 U3BeCTHAKMW OpraHoreHHble OK-
pemuensie. KapBoHatHeie nopoabl oBLiMHO umetoT Gonee HW3KKWe KORNeKTopc-
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KWe CBOICTBA, YeM 06n0MOuHbIe Ha ray6uHax 5000—6000 m. Ux nopuctocTts
¥ NPOHWULIAEMOCTb B 3HAWATENbHOW CTeneHU ONPeaAenAloTCA TPEeWHHOBATOCTbIO.
He ucknioueHo, 4TO Ha 6onbwnx rAy6UHaxX MOryT BCTPETUTHCA BTOPUUHbBbIE
DOAOMUTLI C NOBbIWEHHOW MeX3epHOBOWM NOPUCTOCTbIO U W3BECTHAKU-KONNeK-
TOpbl KaBepHOBO-TPEWMHHOrO TWNA. MCXOAAR U3 reoTepMUYECKUX YCROBUWA
MafoOBEPOATHO Pa3BUTUE KONMEKTOPOB MPOMBbILIAEHHOrO 3HA4eHWA Ha rny6u-
Hax cabiwe 10000 m.

3akaBKa3sckan HehTerasonocHan nposuHuMA (B npeaenax Asep6aiinkaHa) .
leonoruueckuii paspes 8 NPOBUHLMW NPEACTABAEH MOUHOW OCaAO4YHON TON-
Wweit, B oTpenbHbiX paioHax (Hanpumep, KxHo-Kacnuiickaa BnaauHa) poctu-
raiowen 20000 m. BepxHAA wacTh pa3pesa, ROCTYNHAA ANA OCBOEHWUA, Celuac
¥wnu B Henanexkom 6Byayllem CRaraeTcR B OCHOBHOM NOPOAaMU HeOreH-naneo-
reHOBOrO BO3pacTa, a B HEKOTOPLIX PaioHax W Menosoro. J1a 4acTb paspesa
npeacTasfeHa NpeuMyLLECTBEHHO TEPPUreHHbIMWU NOPOAaMU—NecKaMu, necua-
HUKAMU, anespuUTaMu, anesponMTaMK, FAMHAMK, NWLWb B NaneoreHe W BepxXHeMm
Meny 3aMeTHylo POnb UrpaloT KapboHaTHbIe Nopoabl.

HedTb ¥ raz npuypoyeHbt K 0610MOUHBLIM NOPOAAM-KONAEKTOPaM NOPOBO-
ro TuNa. 3T0 B OCHOBHOM CpefiHe-, KPYNHO-, pexxe MeAKO03epHUCTbIE NEeCYaHNKH
C FAUHUCTBIM, KapOOHATHO-rAUHUCTLIM U FIMHUCTO-KApP6OoHATHLIM UeMeHTaMu
CryYCTKOBOro U KOHTAaKTHOrO TMNOB. B men-naneoreHoBbIX OTNOXeHUAX cpenu
M3BECTHAKOB, Meprened W CUMbHO YNAOTHeHHbIX O6MOMOUHBIX NOpoa Habnio-
NaeTCA TPeWWHOBATOCTb, YTO NO3BOARET WX OLEHWBATb KaK NOTeHLManbHble
xonnexktopbl. lMpAMble onpeaeneHUA KONNEKTOPCKUX NapameTpoB CBUAE-
TEeNLCTBYIOT O BbICOKOM KaueCcTBe Nec4aHbIX Nopoa-KONNeKTopoB U3 NpoayK-
TMBHOU TonwM. Mo aavHbIMm M.B. Xeuposa, 3.A. laun6eKoB0i1 ¢ coaBTOpaMHu,
Ha rny6uHe cebitwe 5000 M OTKPbLITAA NOPUCTOCTL NeCUalbIX NOPOA AOCTUFAET
20 %, a npoHuyaemocts — 5000 - 107 "% m? (Baxap, Bynna-mope, 3blpA-mo-
pe) . Anesponutsl U3 npoayxktusHoi Tonwu (baHka AHppeesa) B uHTepsane
ray6uH 6218—6220 M umeloT OTKPEITYI0O nopuctocts 9,5 %, NpoHUaemMocTsb
10 - 10715 m?. Nle6utsr rasa ¢ ray6uHsl Gonee 6 kM pocturalt 1MmaH.m>/cyT
¥ KoHfeHcaTa — o 500 m3/cyr.

B MenoBbiXx OTNOXeHWAX, NPeACTaBNeHHbIX OPraHOreHHbIMU U3BECTHAKa-
MU, KPUCTANNUYECKMMU RONOMUTAMU U KAapBOHATHLIMU NOPOAAMU CMELUHHO-
ro COCTaBa, pacnpoCTpaHeHbl KOANEKTOPblI TPEWWHHO-NOPOBOr0, KaBepHOBO-
TPEWNUHHOrO W TpelwnHHoro tunos. Mo aaHHeim T.M. laauesoit, TpewnHHbIe
KOANEKTOPL! BCTPeUaoTCA Ha rny6utax 6onee 5800 m.

OcHoBbiBaACb HAa (HAKTUUECKUX RaHHBIX, IKCTPANOAUPYR WX HA FAYGUHY,
uccnenosatenu NPUXOAAT K BbIBOAY O BO3MOXXHOCTU PasBUTUA KONNEKTOPOB
no raybuHst 8000 M. MopenuposaHue, sbinonHeHHoe f1.A. BypakoscKum
¢ coasTopamu [4], N03BONUAO ONYCTUTL HWKHIOK FrPaHWULY Pa3BUTUA KONneK-
TopoB B xHo-Kacnuitckor BnaauHe ao ray6uHsl 9000 m. Mbi cuutaeM aty
rpaHully BnonHe peanbHON u, MoxeT 6bITb, € YYETOM MOMOXKUTENLHOrO BNUA-
HuA YB, ee cneayeT onyCTUTL Raxe HECKOAbLKO HUXeE.

Cesepo-Kaska3sckan u MNpenkaBkascko-Kpeimckan HedhTerazoHocHble npo-
BuHumn (B npeaenax CesepHoro Kaska3a). eonoruueckoe cTpoeHue NPOBUH-
uvin BecbMa cnoxHo. Maneo3solickue W 60onee ApeBHUE OTAOXEHUA B 60Mb-
WHUHCTBE PavioHOB meTaMopdu3osaHbl. Kak konnektops! HedTW M rasa oHW
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‘MHTepeca He npeactasnaT. MNy6oko3sanerawouMe 0CafouHble NOPOALI NPUYpPO-
4eHbl K BhaauHam — Tepcko-Kymcekoit, 3anaaHo-KyGaHckon, BoctouHo-Ky-
6aHckol, YepHonecckoit. BospacT rny6GoKONOrpy»XeHHbIX OCafOYHbIX Tonu
NpeuMyL1eCTBEHHO Me3030icKuii (Tpuacosslit, KOPCKUHA, MeNOBOM, 8 B HEKOTO-
pbIX palAoHax 1 NaneoreHoBbIN) .

0O6noMoYUHbIe NOPOAbI-KONNEKTOPbLI NPEACTaBNeHbLI NecYaHUKamMu, anespo-
MTaMUC FAMHUCTLIM (FUAPOCMIIOAUCTLIN, KAONUHUTOBbINA, CMELaHHbIR) , Kanb-
UMTOBLIM U Kap6OHATHO-TNUHACTLIM LeMeHToM. Ha 6onelux rny6GuHax Tpuaco-
Bble O6NOMOYHBLIE KONMNEKTOPb! Pa3suThl NpeuMyWwecTBeHHO B BocTouHo-Ma-
HbIucKOM nNporube, opckne — 8 BoctouHo-KyGaHckom, Menosble — B Tepcko-
Kacnuitckom, 3anaaHo-Ky6auckom nporubax u  YepHonecckoih BRaauHe
u NManeoreHosble — B 3anaaHo-Ky6aHckom nporube. B atux rny6okonorpy-
XEHHbIX BNaguHax W Npornbax npoBypeHbl COTHU rNy6oKKX CKBaXWUH, MHOVie
u3 KoTopbix rny6uHoii 5000—-6000 m, a caman rny6okaa u3 Hux — BypyHHaa
cks. 1 umeer 3a6oin 7501 m. Tunel NOpoA-KONNEKTOPOB Ha Takux rny6uHax
TPeWuHHO-NOpOBLIe W Noposble. BennunHa KoNNeKTOpcKUX NapamMeTpoB Ha
rny6uHax cebite 4000 M o6kiyHO HeBonblwan. OTKpbITaR NOPUCTOCTL COCTAB-
naet 5—10 %, a nponuyaemocts (0,1—1,0) - 10715 m?. MakcumanbHble 3Have-
HUA OTKPbLITOW nopuctoct Ao 20 %, a npoHuuaemoctn Ao 400 - 107 !° m2.
C KonnekTopamu NoAo6HOr0 KayecTBa, No-BMAMMOMY, CBA33aHb!I MOULHbIE NPU-
Toku YB. Tak, Ha Kowe6enbckoit cTpyKType ¢ rnybuHbl okono 5120 m aeburt
rasa cocrasun Ao 1 maH. M> /cyT.

BasupyAcb Ha dhakTuueckom matepuane, MN.H. Yenak, N.A. Bypnakos v ap.
[16] cuwmtalot, yTo TpWacosble necuaHUkK u rpasenuTsi NpuKyMcKoro paitoHa
MoryT 6bITb KonnektTopamu Ha rny6urax 5000—5500 m. NpumepHOo Takyto Xe
rny6uHy Ha3sIBaOT ANA NEPMOTPUAcOBbLIX KoNNeKTopos PasHuHHOro JarecTa-
Ha I.I". TacaHryceitHos ¢ coastopamu v B.A. XanuH [35] ana Heokomekux
cpeaHe- U KPyNHO3epHUCTLIX necuaHbix KonnekTopos BoctouHo-KybaHckon
BnaguHbl. B 3anapHo-KyBaHckoi BnaauHe IOpCKue anesponuTbl U pa3Ho3ep-
HUCTble NeCYaHNKYW ABARIOTCA KONNEKTOPaMu HedhTv M ra3a o rny6uHbl 5100 m.
Mo nporHo3Hoit oueHke B.WU. MNaakosa, noao6Hele nopoabl MoryT 6biTh YAOB-
neTBopuTenbHbIMKU KOonnexkTopamu Ao ray6uHbt 7000 M 1 6onee, a 3olueHOBbIe
o6nomMoyHble NOPOALI-KONNEKTOpPLI B 3TOU e BnaauHe — go 5300 m [11].

AHann3 akTUueCKUX AaHHBIX — NUTONOrUYeCcKOro. CocTasa, KarareHeTu-
YECKHUX W3MEHEHMI ROPOA ¢ rAYGUHON, reoTepMUNECKUX YCNOBU C yueToMm
BblWen3noxeHHbIX MaTrepuanos v NONOXUTenbHoro enuAHWA YB Ha coxpaH-
HOCTb KONNEKTOPCKWUX CBOWCTB MO3BOMAET CHUTaTh NEpPEYUCNEHHbIE rPaHULbI
ANA Ka»Aoro W3 palioHoB BnonHe peanbHbimu. CneayeT TONbKO YBENUYUTL
ANA peruoHa B UeNOM MAaKCUManbHylo rMy6uHy pazsutua 06N10MOUHBIX NOPOA-
Konnektopos Ao 8000 m.

Kap6oHaTHble NopoAbl-KonneKTopbl Ha 6onblunX rny6uHax pasBuTbl Cpean
HUXHETPUACOBLIX U BepXHEIOPCKUX OTROXeHn. NMutonorvdeckuid cocras no-
poa — U3BECTHAKMW OpraHoreHHble, pexe 6UorepmMHble KOpannoso-B0A0poOCHe-
Bble 1 AONOMUTHLI TOHKO-, MeNKO- U cpeaHe3epHuUcTrle. Hepeako BcTpeualoTca
M3BECTHAKWU AONOMUTUIMPOBaHHLIe. Kak npasuno, Nopoab! CUMbHO ynnoTHe-
Hbl. Kap6oHaTHble NopoAbl-KonneKTopbl B o6oux cTpaturpaduyecKux Komn-
neKcax OTHOCATCA K KaBepHOBO-TPEWUHHBIM Y pexXe — K TpelnHHbiM. OTKpbI-
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TaR NOPUCTOCTb TaKuX Nopoa Ha Gonbnx ray6unax Hesenuka — 1,5—8 %, xo-
TA B eAMHUYHBIX Cy4anx moxeT Geuite v Bbiwe. Hanpumep, B BoctouHo-Ky-
6GaHCKOM BnaauHe NOPUCTOCTb AONOMUTUIUPOBAHHBIX U3BECTHAKOB U AONOMU-
TOB BepxHeit opbi, No aaHHbim A.M. Arynosa u B.[. Mekno, Ha rny6uHax
4850--5350 m pocturaer 15—23 %.

BuinonHeHHble WUCCNEAOBAHWA NO3BOMMAM NPOBECTM NPOFHO3IMPOBaAHUe
Kap6oHaTHLIX KonnektTopos Ha Gonbwunx rnybuHax Ha CesepHom Kaekase.
B 3anapHo-Kybauckoit u BoctouHo-Ky6anckoii BnaguHax, no marepwanam
A.N. Arynosa, B.M. Mekno, 0.9. Oementsesoi, P.H. Metporoit n apyrux,
Kap6oHaTHbie KONAEKTOPb! NPOMbILLINEHHOTO 3HAYeHUA OXMAAIOTGA Ha rnybu-
Hax 5000—-5500 m. MopobBHbie rpaHnub PazBUTUA KapBOHATHLIX KOANEKTOPOB
Ha3bIBAOT ANA TPUacoewix oTnoxkeHuin Mpukymckoro paioHa T.H. Yenak,
N.A. BypnakoB u apyrue, a anA PagHuHHOro [larectava — I.I". [MacaHryceit-
HoB c coastopamu. B YeueHo-UHryuickoir ACCP, no nporHosy E.®. Jlosraue-
BOW, BepxHeldpCKue NoAcOneBbie W3BECTHAKW W AONOMUTLI MOryT BbiTh Kon-
NeKTOPaMy KaBepHOBO-TPeWMHHOro Tuna po ray6uHsr 7000 m. 3T1a rpaHuua
pa3euTUA KapGOHATHLIX KONNEKTOPOB B pervoHe Ha COBPEMEHHOM aTane
McCcneaoBaHUMA ABNAETCA CaMOW rnyboKoOM, OAHAKO He UCKNIOUEHO, YTO HOBbie
AaHHbIE NO3BONAT NPOBECTU ee etlle HuKe.

Tumano-Mevopckan HethTerasoHoCHaR NpoBUHEMA. MOLLHOCTL OC3NOMHOMO
YeXna B NPOBUHUMW BapLUpyeT B LUMPOKUX Rpeaenax, AocturaA 10000 wm.
MunnmaneHaR OHa Ha Banax, MaKcuManbHa Bo BhaauHax. Ha Gonbwux ray6u-
Hax 3anerawT HUXKHe- U BepxHenaneo3oucKue OTNOXKEHUA — OT KeMBpuitckux
[0 KaMeHHOYronbHbIX BKNOUMTENLHO. Hanbonee norpy»keHHoW ABRAETCA NOKa
manousyveHHaA Kocbio-Porosckaa BNafivHa, pacNonoXKeHHan Ha cesepo-BOCTO-
Ke TumaHo-levopckoit HedterasoHocHon npoeuHumMK. Mopoabi-KonneK Topbi
npeacTagneHt! 06N1OMOUHBIMU U KapBOHaTHLIMW OCaAOYHBLIMU 06pa3oBaHUAMMU.
OtkpeiToie Ha 6onblumnx rnyBuHax 3anexku HedTW U ra3a cOCPeAOTOUYEHb! B OC-
HOBHOM B OTNOXeHUAX AEBOHCKOro BO3pacTa.

O6nomouHbie NOPOAbI-KONNEKTOPb! NpeAcTaBneHbl CpeAHe- W MenKosep-
HUCTBIMU NECYIHMKAMU W anNeBPONUTAMU C KanbuWTOBbIM, MMAPOCNIOANCTLIM,
KaONUHUTOBLIM, XNOPUTOBLIM UAM CMeLaHHbIM LEMeHTamMu NOpPOBOro Unu
cryctkoeoro tunos. Ha ray6uHax cesite 4000 M takue nopoabt 06biyHO 06-
NnafaioT HU3KON OTKPLITON NopuctocTbio — ot 1,5 40 7 % v cnaboit npoHuyae-
MocTbio — Ao 0,1 - 107'5 m2. Bmecte ¢ 3Tum Ha rny6uHax Gonee 4000 m
BCTPEUAlOTCA NeCYaHWKU OTKpbiTOW nopuctoctbio 13—18 % u npoHuuae-
MocTbio 20 900 - 10715 m2.

PervoH noka pas6ypex oueHb cnabo, fa M MaKCUManbHO BCKPLITbie ray-
6uHb! cocTasnAatoT okono 6000 M. Umetowmeca dakTUuecKue AaHHbIE U TeH-
AeHUMA U3MeHEHUA KONNeKTOPCKUX ceoicTB oBnomouHbix nopoa ¢ ray6u-
HOH, @ TaK)Ke HU3KUWA reOTepMUYECKUI FPAAUEHT NO3BOAAIOT NPOrHO3UPOBaTL
pasButue 06NOMOuYHBIX MOPOA-KONNEKTOpPoB A0 ray6uHbr 7000—8000 m.

Kap6oHaTHble nopoab! pa3BuTbl B OpAOBMKe, cunype, AeBOHe, kapbGoHe.
MakcumanbHan rnybuHa ux 3aneraHua ao 10000 m, oaHaKO BCKPbITbI OHU
avwe Ao rny6uH 5500—6000 m. Cpeau kapGoHaTHLIX NOPOA WWMPOKO paseu-
Thi U3BECTHAKN CEpPOUBETHLIE OPraHoreHHble, AeTPUTOBbIE, TOHKO3EPHUCTbIE
¥ AONOMUTL! OT TOHKO:- 10 KPYNHO3EPHUCTbIX, MPUYEM TOHKO- U MUKPO3EepHUC-
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Thie RONOMUTLI OGbIYHO NepBurUHbIE, @ KPYTNHO3EpHUCTBIE BTOpHYHbIe. Hepeako
BCTPEYAlOTCA U MPOMEXYTOYHbIE PA3HOCTU NOPOA — AONOMMUTU3NPOBAHHLIE
W3BECTHAKMU.

Ha rny6unax ceeiwe 4000 m KonneKTopcKWe CBOWCTBA U3BECTHAKOB He-
BbICOKM — OTKPbITaA NOpucTocTb A0 5 %, a npoHuuaemocts Ao 0,1 - 10715 M2,
B.M. Bbysuxosa, fi.11. Tmua, M.X. Bynay nokaszann, 410 ¢ rny6uHON Konnek-
TOPCKWe CBOWCTBA M3BECTHAKOB NOHWKAIOTCA. [lepBUYHBIE AONOMUTHI He
OTNUY3IOTCA BbICOKUMU KONNEKTOPCKWMU CBOWMCTBAMMW, @ BTOPU4HbIE UMEIOT
OTKPLITYIO NOPUETOCTL A0 16 % U npoxmuuaemocTs 46 50 - 107 m2. Tun kon-
neKTOpa B 3TOM Cny4yae NOpoBbiii (Mex3epHOBOW) MnY NOPOBO-TPEWMHHbIN,
U3BeCTHAKK U NepBUYHbIE AONOMUTHI NPU NOBbILWEHHBIX 3HAYEHUAX KONneK-
TOPCKUX NapaMeTpoB NPEACTaBnAlT Co60M KONNEKTOpbl KaBepHOBO-TPELUUH-
HOFO TUMa.

OpunenTupyAach HA TEHAEHUUIO U3MEHEHWA KONNeKTOPCKWX CBOMCTS, TUNbI
nopop, peanbHO CYLIECTBYIOWIME MECTOPOXKAEHWA YB, KoHCcepsupytowee BAUA-
HWe YB Ha KonneKTOpCcKMe CBOWCTBa NOPOA, reoTepMUUECKHe YCNOBWUA, HAAO
Nonaratb, YTO NOPOAbI-KONNEKTOPbI HethTn U raza MoryT 6biTh BCTPeYeHbl RO
rny6ux 7000—-8000 m.

3anapHo-Cubupckan HedirerazoHocHana nposuHuMA. HedTerazoHocHOCTh Ha
6onbwmx ray6uMHaxX NpUypoUeHa 34eCh K MenoBbIM 1 IOPCKUM OTNIOXEHUAM Ce-
Bepa TiomeHCKOW 06RacTn U K NanNeo30WCKUM NOPOAAM UEHTPANLHOM U 10XKHON
vactein. K HacToAuleMy BpemeHW reonormyecknin paspes BCKPbIT Ha rny6GuHy
20 6000 M. HedTerasoHOCHOCTL U KONNEKTOPCKME CBOCTBA NOPOA Ha ray6u-
Hax cBbiwe 4000 m u3yyeHs! o4eHb cnabo.

O6nomouHbie NOPOAbI-KONNEKTOPbI XapaKTepHbl ANA IOPCKHUX 1 MENOBbIX
otnoxeHnii. MMpepcTaBneHs: OHKW NPEUMYULIECTBEHHO MeNKO3EPHUCTBIMUA Necya-
HUK3aMKU U aneBponuTamMu Cepoit, CBeTNIO-Cepoit U BypoBato-Cepon (B HmkHeN
tope) okpacku. HabniofaetcA pervoHanbHoe yBenMyeHUWe MOUWLHOCTA NOpoa
B ceBepHOM HanpasneHuun. Bmecte ¢ 3Tum B ceBepHeiX paidioHax (Hapbim)
NOABNAIOTCA U CpeaHe3epHUCTbie NecyaHuKK. KonnekTopckKue cBowcTBa obno-
MOYHbIX TOPOA OTYETAUBO CHWKAOTCA ¢ rnybuHol. o panHeim U.H. YwatuHe-
KOro, OTKpbLITaR NOPUCTOCTb yMeHbWaeTcA — oT 25 80 6 % (na rnyBuHe 6onee
5000 m). B Hapbimckoit cke. 7 Ha raybude 4380 M nopmcTOCTb COCTAaBARET
4—5 %, a npoHuuaemoctb meHee 10 - 10715 m2. B.W. Benkun u A.ZL. CTopoxes
ycTaHoBunu, uto 8 3anaaHon Cubupu nopucTocTh 06NOMOUHBIX NMOPOA UMeeT
NPAMYIO CBA3b C MOWHOCTLIO, @ TAKXKE U TO, YTO B XOAe NOCTCeANMEHTALNOH-
HbIX Npeobpa3oBaHuin NPOUCXOAUT cMmeleHne rNYGUHHOR rpaHnuLl pa3BuTHA
NepBUYHBLIX KONAEKTOPOB B CTOPOHY BCe 60Mee rpy603epHNCTLIX NOPOA.
Takum 06pasom, Ha GonblumX rnyBuHaX B CeBepHbIX PaloHax KOMAneKTopc-
Kde CBOWCTBA NeCYaHMKOB WU aneBpONUTOB AOMXKHbI 6biTb Bbile, YeM B LEHT-
panbHbIX W HOXHbIX. cxoaAa u3 oueHkM 06ROMOYHBIX NOPOA-KONNEKTOPOS,
BbINOSHEHHOR reonoramu ANA pasnnyHbLIX panoHoB 3anagHoit Cubupwm c yue-
TOM TeHAEHUUM U3MmeHeHUA rNyBuHbLI 3aneraHMA NOPOA, UX NUTONOTUYECKOro
COCTaBa, 3aBUCMMOCTE! KONNeKTOPCKUX CBOMCTB OT NOCReaHero, a Take reo-
TePMUYECKUX YCNOBWIA PervoHa, HaAo Nonararb, YTO BO BHYTPEHHUX nNporubax
NpOBUHUWUK 1 HA ee CeBepe NOPOALI-KONNEKTOPb! NPOMBILINEHHOr0 3HayeHnA
MOryT 6biTb BCTpeueHbl A0 ray6uHbl 6000—7000 M. Ha wre nposuHuun cpean
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Naneo3oRCKUX OTANOXKEHUA U3BECTHbI MECYaHWKW, KOTOpble NPeACTaBnAoT
NPAKTUYECKUA UHTEPEC.

Kap6oHaTtHble nopoast Naneo3oa (aesoH, Kap6oH, nepmb) HauGonee wus-
BECTHbI Ha lore nNpoBuHuUMK, B Hioponbckon snaguue. MpeacTasneHsi oHu 0p-
raHOreHHbIMKU U XEMOTreHHbIMM U3BECTHAKAMM, AONOMUTAMN, NPOMEXYTOUHBI-
MW M3BeCTKOBO-A0NOMUTOBLIMY NOPOAAMM, MEPreNAMU U COCTaBnAT 6one-
WY 4acTb BCKPLITOro Naneo3oickoro pa3spe3a. MakcumanbHaa rnay6uHa
BckpeituA 4600 M. [OpUCTOCTD OpraHOreHHbIX WM3BECTHAKOB Ha rAyGuHax
30003500 m He npesbiwaet 25 %, a Ha raybuxax castwe 4000 m — 10 %.
MpoHuuaemMocTs Taknx Nopoa Hesbicoka — a0 5 - 10715 m?®. Mopons! co cne-
A3aMU  BbiLena4yMBaHWA, TPELMHOBATble ¥ MO 3TMM MPU3HaKaM OTHOCATCA
K KONneKTopam KaeepHOBO-TPeLUMHHOro Tuna.

MepepbiBbl B OCAAKOHAKONNEHUK, rUNEPreHHbIe NPOUeCChb!, 8 TaKxke UHTEH-
CUBHble NornoulednA GypoBOro pacTBopa, NpPosanbl MHCTPYMeHTa B Npouecce
6ypeHuR CkBakvMH MO3BONAIOT CAAenaTh 3aKAtoueHMe O TOM, YTO B Naneo3oiic-
Kux KapboHaTHbIX 0TNOXeHUAX Ha Bonbiumnx raybuHax (cebtwe 4000—4500 m)
MOryT 6biTb BCTpeYeHb! KaBePHOBO-TPEUMHHbIE U TPEUMHHbIE KOANEKTOPb!
YAOBRETBOPUTENBLHOrO KauecTsa.

Hapaay c TpaauuWOHHBLIMWU TeppUreHHbLIMKU ¥ KapBOoHaTHBIMU NOPOAAMU-
Konnektopamu B 3anagHon Cubupu vmeeTCA KOpa BbiBETPUBAHUA MOpOA,
cdyHnamenTa. OHa chopmupoBanack Ha NOPOAax Pa3nUYHOro reHe3nuca u Coc-
tasa. B Cpeanem [puobbe Kopa BbIBeTpuBaHWA 3aneraeT Ha rnybuHe A0
4500 m u, no panHsim A.M. Xaxuneson, o65nagaeT yaOBNETBOPUTENbHLIMMK KON-
NEeKTOPCKUMKU cBOMCTBaMK: nopuctocTeto 10—24 % u NPOHULAEMOCTbLIO AO
75 - 107 'S m?. B Hioponbekoit Bnagute HaubonbLMA MHTEPEC KaK KONNEKTo-
pbl NPEeACTABNAIOT KOPbi BbIBETPUBAHUA Naneo3oUCKUX KapBoHaTHbix NopoA.
Mx oTkpbitan nopuctocts AoctUraeT 20 %. CyliecTBeHHO HUe 3TOT NapameTp
Y KOp BbiBETPUBAHMA MAarmMaTyeCKux NOPoA.

Ieno-Bunioiicican HedhrerazoHocHan nposuHumAa. Ha tepputopun Boctou-
Hoi Cubupu nopoasi-KonnekTopst Ha Gonbiumnx ranybuHax Hanbonee xapaxkTep-
Hbt ana JleHo-Bunioiickon CvuHexknu3bl U conprxeHHuix ¢ Heir MpeasepxoaHc-
KuM u AHaBapCkum pervoHanbHuix nporubos, a Ha KpaitHem CeBePe — ANA
EHucein-XataHrckoro nporn6a. MouHoCTb 0CaA0MHOM TONLM B OTAENbHBIX HaW-
Bonee norpyxeHHbIX y4acTkax gocruraet 10000—12000 m, Hwke 3aneraer
Kpuvctannavueckuii gyHaamenT. B cTpoeHun TomuM NpUHMMAIOT yYacTue npote-
pO30MCKUe, Naneo3oiickue 1 Me303oicKue KapbonaTHbIe U TeppureHHbie NOpo-
avt. Ha tore BoctoyHon Cubupu ebigennaetca MpKyTckuin amduteatp, rae tep-
pyUredHbie BeHACKO-HMKHEKEMBDUINCKHE OTNOXEHWA BCKPbITbl Ha rnybuHe
6onee 5000 m.

KonneKTopckue CBOICTBA NOPOA 3TOW OFPOMHON NPOBHHUMK M3YyueHbl
KpaiiHe cnabo. B npepenax XanuaraiWckoro noAHATUA W [peaBepXOAHCKOro
nporuba u3 nopoa, 3anerarouux Ha 6onoiunx raybuHax, Hanbonee U3yveHHLIMU
ABnAOTCA BepxHenepmckue. KonnekTopamn spech cAy»aT neCyaHUKu Keapue-
Bble ¢ HeGONbWMM KONMYECTBOM uemeHTa 6e3 ABneHunit peredepauqu. Ha ray-
6uHe cebiwe 4000—4500 m oTkpblTaR NOPUCTOCTL BapbuUpyeT B Npeaenax
3—10 %. NMonumukToBbie pPasHO3ePHUCTbIE NecYaHUKKM Ha rny6uHe 3500
4000 M TepAT cBOM KONNEKTOPCKUe cBOUCTBA. Ha Xanuaraiickom noaHATUM
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E.N. BoayHosbim wn B.A. Manrvencesbim [11] ormeueHa rpewmHoBaTocTb
necyaHbix Konnektopoe. Ha Gonbwux rny6uHax 8 npepenax JleHo-Buniolickoi
HedTera3oHOCHO! NPOBUHLUN OXUAZIOTCA BEPXHENaNeo30MCKUe, a TaKXKe Cuny-
pyrickue, OpAOBUKCKHE W AdXe BEPXHENPOTEPO30MCKWE NECHaHWKY U anespo-
NUThi, BO3MOXHbIE KOMNNEKTOPb! TPEeLMHHOro Tuna. B HMxHeM nNaneo3oe
W BepxHEM NpOTepo30e BO3MOXKHL! KapBoHaTHbie KONNEKTOPL! KasepHOBO-
TPeuiMHHOro THNa Ha rnyBuHax cebile 6 Km.

Ha ioro-Boctoke Boctouro-Cubupckoit nnatcopMei, B Npeaenax MpkyTe-
Koro amdurearpa Ha rnyb6vHax cesiwe 4000 M BCKPbITh! NecyaHbie KONNEKTO-
psi AOoKeM6puiickoro Bo3pacta. Ha ranybudax 3800—4000 m, no aaHHbIM
JILA. Byano v C.I. WawwuHa, 3T necuaHUKW o6RagaloT 3HauUTeNbLHON OF-
KpbiToit nopuctocTeio (a0 20 %) v nponuuaemoctsio (a0 210 - 10715 m?),
B Gonee nonHuix pazpe3ax Takue nopodsi NPeACTABNAIOT UHTEPEC KaK BO3MOX-
Hbie KONNEKTOPb! HehTV U Fa3a v Ha 6AALIWIMX rNy6uHaX.
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