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JleransHo 0XapaKTepHIOBAaHBI T'eOJIOTHA H BEIIECTBEHHLIH COCTaB KHMOEepPIHTOBBIX
TpyGOK, ApPeBHHX Xepll M HbiHe NeHCTBYIOLIMX BYJIKAHOB, H3BEPralolMX HPOMYKTEI lie-
nouHo-6a3anbTOHIHOr0 H Kap6OHATHTOBOrO COCTaBa, a Takke TpyGoK B3phIBA, C/IOKEHHBIX
nopofaMd TparmoBo#t dopmauun H TpaxurTamu, O6oblueHHe MaTepHaNoB MPOHIUTIOCTPH-
poBaHO TpHMepaMH HauGonee H3yueHHBIX mMaTpeM llenTpamsHo#t Cubnpu, OHexckoro
nonyocrpoBa, Yeuickoro CpenHeropks, CeBepHolt TaH3aHMM M JpyTrHMX PerHOHOB MHpa.
llan cpaBHHTenBHEIR aHANHI eONIOMMYECKUX YCNOBMH 3aneraHus, TeKTOHHYECKOTO KOHT-
ponA NoKanu3auuH, ¢opMsl, pa3mMepoB, KOHTAKTOBLIX Bo3fedcTeuit U Opyrux ocobeHHO-
cTeit TpyGoK B3phiBa, 3aN0JIHEHHRIX MOPO/IAMH Pa3JIHYHOrO cocTaBa. [IpH HANMHYKK HEKOTO-
PEIX cremHdHYecKHX ocobGeHHOCTeH Yy MaTpeM, CIIOKEHHBIX Pa3sHBIMH IO COCTaBY I'OpPHbI-
MH NopojaMH, TpYOKH He MMeloT MPHHUMITHAJIBHEIX Pa3NHuMil B CTPYKTYPHOM MOJIOXKEHHH
H BHYTpPeHHEM CTPOSHHHM, YTO CBHIIETENECTBYET O CXOACTBE MX T'eHe3uca.

Bonelioe BHHMaHHe yNeNIeHo pe3ynbTaTaM OPHIMHANBHLIX MCClIeIoOBaHKH MeXaHu3Ma
u ycnopHit o6pasopaHus TpyGYaThiX Ten. JleTalbHO pacCMOTpeHB! (PH3UYECKOE COCTOSHHE
(GOpMHPYIOIIMX [AHATPEMBl MArMaTHYECKHX paclulaBoB M ra3oB, MEXaHH3M BO3HMKHOBE-
HHA NonocTelf; oOLEHEHBI CKOPOCTH H (pa3oBbie COCTOAHHA BOCXOOALMX NMOTOKOB BeLle-
cTBa; oOCyx[eHBl [HHAMMKA 3allofIHeHHA d>epn M o6pajoBaHuA TINaBHeHLMX TeK-
CTYPHO-TEHETHYECKHX TpymNn ropHelXx mopof. IMoapo6GHo ocBelleHsl 3HEPTeTHKAa M TeoNo-
rHA npoleccoB GopMHpoOBaHHA TpyOHaTHIX Tell, KOJIMYECTBEHHO OLEHEHBI SHEpPreTHYECKHe
3aTpaThl, apIryMeHTHPOBaHb! BEIBOABI 00 HCTOYHHKAX H BePOATHLIX (hopmax npeBpaiieHHA
3HepruH npu obpajoBaHHK TpyGoK, a B HTOre — OXapaKTepH30BaHkl reoslorHyecKas o6era-
HOBKA 3HEpreTHYECKHX NEpPexXoloB MpH BYJIKAHMYECKHMX MNpoleccax M 3aKOHOMEPHOCTH
JIOKAJIM3alMK JHATPEM.

Knura paccudTaHa Ha IeoNloros, MCCIEYIOLUHX B3aHMOCBS3b BYJIKAHH3Ma H CTPYK-
TypHOTO IUIaHa IuiaTopMeHHbIX obnacTel, MexaHH3Ma H yCIIoBHH 06pa3oBaHus IHATPEM,
3aHHMAIOLIMXCA TMOMCKAMH H H3YYEHHEM OHIOTeHHBIX MECTOPOXKAEHHH, KOTOphle CBA-
3aHbI ¢ BYJIKAHHYECKHMH alNapaTaMH; OHa MOXeT GhITh Mo/e3Ha TakxKe CTY[EHTaM cTap-
LIMX KyPCOB I'e0JIOTHYeCKHX CllelManbHoCTeR,

Ta6n. 26, un. 49, cnucok nMT. 100 Ha3B.

PeuenaeHT — A-p reoi.-MuHepan. Hayk H.H. A6pamosuy (BCETEH)

1904050000—- 334
043 (01)-84

78-84 © Haparenscreo “Hepmpa”, 1984



e ee——————

NPEOUCIIOBHE

Tpy6ku B3pbiBa OTHOCATCA K YHCITY IIMPOKO PacnpOCTPaHEHHBIX I€OIOrH-
yeckux o6pasoBanmii. C JaBHMX BpeMEH OHH NMpPHB/ICKAIM BHAMAHHE HCCIIEN0-
Batenei csoeo6pazueM (GOPMbI, PBYIMMH KOHTAKTAMHM C BMEILAKIIHMH TOJ-
wamu, pasHoo6pasueM 3anONHAKIMX TOPHBIX MOPOJ H CBA3AHHBIX C HUMH
[10Ie3HbIX HCKOMaeMBbIX. ITHM He3HAUMTENIBHBIM 110 pa3Mepam, 06bIuHO cyGH3o-
METPUUHBIM B IUIaHE HA BEPXHHX FOPH3OHTAX, MOCTENEHHO CYXNMBAIOUWMMCA H
YIUTOWAMOWMMCA KHH3Y MOYTH BEPTHKAIBHBIM KaHAIAM, [IOCTHIAIOUIAM rny6u-
Hbl 2 KM M Gornee, BO BTOpO# MOJIOBHHE MPOLUIOro BeKa 6bUIO JAHO Ha3BaHHE,
B KOTOPOM [0 CYIIECTBY OJHO3HAYHO BBIPAXKEHO MNpE/CTABJIEHHE O HauGonee
BepOATHOM MEXAaHH3ME HX MPOHCXOXKIEHHA.

MHBapMAaHTHOCTh TEHETMYECKOW HArpy3KM TepMHHA CBHIETE/IBCTBYET O
TOM, UTO elle Ha 3ape H3yueHHsA TpyOuaThIX Tel, CNOXEHHBIX BYJIKaHHTAMH,
y MccleioBaTenedl He GbUIO COMHEHWA B BO3HMKHOBEHHHM TAKMX KaHAIOB MOA
BO3[eHCTBHEM MOIIHBIX JHJIOTEHHBIX B3PBIBOB. Ilo mepe yrnyGneHus 3HaHHU A
0 BelLIeCTBEHHOM COCTABE M CTPYKTYPHO-TEKCTYPHBIX 0COGEHHOCTAX 3aNOIHAL-
uMX TpyGuaThie Tea TOPHBIX MOPOJ, O KOHTAKTOBBIX BO3JACHCTBHAX HA BMe-
aloiIHe TOPOAbl U KCEHONIHTRI, O BHYTpEHHEM CTPOCHHH [MaTpeM npobrema
YCTIOXKHSUTAch, ¥ K Cepe/iHe HAllero BeKa BO3HUKIIA CHTYallHs, KOraa notpebo-
BAJIOCh MPOBEPATH H, Ka3anoch Obl, yxe CTaBLIEE OUEBHIHBIM. IIpoBepka noka-
3718 TEOPETHUECKYI0 C1aBbOCTh KOHUEMIMH B3PbIBA, HECOOTBETCTBHE ¢ MHOIHM
NPUHIMIHATEHO BaKHBIM (GaKTHYECKHM [AHHBIM. B MOHCKAX HCTHHBI 6sU10
BBIJBHHYTO MHOXECTBO THIIOTe3, B TOM YHCI/IE H COBEPLUCHHO (haHTaCTHYE CKHX.
KpuTuueckue 0G30pBI MpE/CTAB/IEHHA O NPOMCXOXEHHH [MATPEM TPUBOMH-
JIMCh BpeMs OT BpeMeHH B MyONMKauMAX Mo TPyGUAaTHIM Telam, CIOKEHHBIM
rOpHbLIMH TIOPOAAMM JIMIUL GIIH3KOro COCTaBa (kuMOepnuTamu, Gasanbramu).

Cpeau BCTpeyalIMXCA B TPyOKax MarMaTMTOB OTMEYaloTCA nopgupoBbIe
PA3HOBHIHOCTH OT YNbTPAOCHOBHBIX H LIENIOYHO-YJIBTPAOCHOBHBIX 110 KHCIIBIX
nopon M kapbonatutoB. He meuee pa3HooGpasHbl CTPYKTYpPHO-TEKCTYPHbIE
0coBEHHOCTH CIAraloIIMX 3TH Tejla TOPHBIX MOPOA, CPENM KOTOpBIX HapALy
¢ MArMATHTAMH MAaCCHBHOTO ¥ MHHIQIEKAMEHHOTO CIIOXKEHHA HaGI0faloTCA UX
IpynTHBHble OpekwMH W TydoOpexunH, a TaKxke cBoeobpa3sHble OpeKuHH,
[OYTH LIETHKOM COCTOAIIME U3 OBIOMKOB IPOPBaHHBIX TPYOKaMH 0CaJOYHbIX
WIH MeTaMOp¢HYeCKHX MOPOL.

Tpy6ku B3pbiBa NMpPHBJIEKATM W NpPHBJIEKAKT BHHMaHHE HCCIIeI0oBaTeNeH
He TOJIBKO M He CTONBKO CBOeoOpasHeM reojiorM4eckoro CTpOeHHs W MecTpo-
TOH COCTaBa, HO B MEpBYI0 ouepenp OOHJIMEM CBA3AHHBIX C HUMH MONE3HBIX
uckomaeMsix. M3 oBHapyXeHHbIX B TPyOUaThIX TeJaX MOJIE3HBIX HCKOMAEMBIX
HanBONIbLIIee IKOHOMHYECKOE 3HAUCHHE MMEIOT aIMa3bl; KpoMme Toro, B TpyO-
Kax M3BECTHBI MPOMBILUIEHHbIE KOHUSHTPALHH JXene3a, ypana, pefik0o3eMesib-
HBIX IEMEHTOB H T.II.



IlpucyrcTBie B Tpy6Kax B3phiBa IUIMPOKOTO CNEKTPa pyaHOMN He pyIHOi
MHHEPATH3ALMH ABUIIOCH OJHOM M3 [JIABHBIX IPHYHH TOTO, YTO 3TH CXOMHBIE
Mexay coBoi N0 BHELIHEMY BHY M BHYTPEHHEMY CTPOEHHMIO Tesia H3yualTcs
pasfenbHo  060coONeHHbIMM TPYNNAaMU  FEONIOTOB, ClELHATH3HPYIOLHMHCA
M0 MECTOPOXIEHHAM COOTBETCTBYIOIIMX MOJIE3HBIX MUCKONaeMbiX. EcTecTBeH-
HO, 4TO METOAHYECKHE NMPHEMBI COOpa M H3yYeHHS MATEPHAIOB, a TAKXKe MOJI-
HOT3 OCBEIUEHHA TEX MIIH MHBIX ACMEKTOB W PacCTaHOBKA aKLEHTOB NpPH HJlo-
KEHHH pe3yNbTaTOB MPOBE/ICHHBIX MCCIIE[IOBAHHA MMKTYIOTCA CreudpHKol
MHHEPAIBHOTO ChIPbfl, YCIOBMAMM ero 00pa3oBaHHA M 3aKOHOMEPHOCTAMH
pasMeleHu .

B utore k Hacrosiuemy BpeMeHH MMeeTcs Gonblioe wHCIO nyGIMKaumi,
TNOCBALICHHBIX TEO0JIOTHH, BEIIECTBEHHOMY COCTaBY M YCIOBHAM ()OPMHpPOBa-
HHA OTAENIBHBIX TPYNN TPyGOK, PasiHyaloLMXCs MO COCTABY M KOHIEHTpalMH
TEX WIM HHBIX TOJIE3HBIX HCKOMAEMBIX, HO OTCYTCTBYIOT 0606atowue paboTs
' 110 3THM crielMgHYeCKHM reo0rnyecknM 06pa3oBaHHAM B LENOM.

[Ipeanaraemass moHorpadMs [O/MKHA OTYACTH BOCHOJNHHTH YKA3aHHBIH
npoben. B Heil 06061weHb1 MaTepuanbl no Tpy6YaThIM TeIaM PasiIMUHOTO COCTA-
Ba, a TAKIKE H3JIOXKEHbI Pe3yJIbTaThl HX CPABHHTENIBHOIO aHanmM3a ¢ obcyxe-
HHEM (M3HYECKOrO COCTOAHMA BEIIECTBA, JMHAMUKH, IHEPreTHKH M MeXaHH3-
Ma 1X 06pa3oBanus. O630p CBA3aHHBIX C TpYyGKaMH B3phIBA MOJE3HBIX HCKO-
NaeMBbIX, aHANH3 YCIOBHA MX (OPMMPOBAHMA M 3aKOHOMEPHOCTEH JTOKaIn3a-
LHH UenecoobpasHo OyzeT MpOBECTH NMOCHE BBIACHEHHA BAXKHEHILMX acNeKTOB
MPOMCXOMKICHUA CAMHX OHAaTpeM. JTH BONpOCH! 3[1eCh HE PaCCMATPUBAIOTCA,
OHH [10JI’KHbI CTATh TEMOH CIEIMATIBHONH BONBILIOKH paboThl.



KUMBEPJIUTOBBIE TPYBKH

MOP®OJIOTHA KHMBEPJIMTOBLIX TEJI

I'naBueiinme THIIBI H MOIeNH
KHMOepIMTOBBIX Ten

Tunuyno#t c¢opmoit 3aneranus KumOepiuTO-
BBIX MOPOJ, ABNIAKNTCA pasHOOOpa3Hele 0 KOHDHU-
rypauMi TpyOuaThle Tela — TaK Ha3bIBaeMble
TpyOKH B3pbiBa, WM AMaTpeMbl. JloBONBHO 06bIY-
HBI TAKOKe JAHKH, B OTAENbHbIX paiioHaxX BCTpeya-
10TCA KHMOEp/IMTOBEIE CHIUIBI M COXHBIE Hempa-
BWIBHBIE MO (opMe Tena, MNpenoIOKHUTETbHO
CBA3LIBAEMbIE C 3aIOJIHEHHEM KHMOepIIMTOBLIMU
pacIiaBaMH KapcTOBBIX Mellep.

Tpybxku B3peiBa B nenom mMoryT 6biTh OXxa-
paKTepH30BaHbI KaK KOHYCOBHMIHbIE Tena, obpa-
ILeHHBle BepLUMHOH BHM3. PasMepbl MX B IUlaHe
Ha YpOBHe COBPEMEHHOIO cpe3a H3MEHAKTCH OT
0,01 mo 140 ra. Y6piBaHHe IUIOIA[M NOMEPEYHO-
ro ceueHHs c rnybuHoW HabniopaeTcA y Beex
6e3 MCKIIIOYEHHSA OHATpeM. Y eIMHHUHBIX TPyOOK
("Kpoyn-llaimonp-Main™, “¥Ypaunaa”, “Mock-
BHYKa") BONH3M OT COBpPeMEHHOH MOBEPXHOCTH
Habnropmalotrcsa HeGonbliMe *’pa3smyBhl”, HHXE KO-
TOPbIX 3TH Tela OMATh NMPHOBPETAIT THMHUHYIO
WA KHMOepNHMTOBBIX [OHATPEM KOHYCOBMIHYIO
dbopmy.

JIMTONIOrHYECKHil COCTaB BMELIAOIKX MOPO.,
Ha HMXXHHX M CPe[IHHX FOPM30HTax pa3pe3a [Hat-
pPeEM He OKa3bpIBaeT CYLIECTBEHHOTO BIIMAHMA
Ha HX (QOpMYy, XOTA M OTPAXKAETCA HA OCTAIAX
KOHTYpoB. Tak, OfHa M3 XOpPOLIO HM3YYEHHBIX
KHMOepIHTOBBIX TpyOOK SIKYTHH NpaKkTHYeCKH
He M3MeHsAeT CBOW (popMy Ha TOpH3OHTaX, Ife
OHa TMpOPHIBAET MEXAHHYECKH OYeHb cJabbie
Meprejli M BecbMa NpouHble M3BecTHAKH [10].
Mexanuyeckas NMpoYHOCTh MPOPBIBAEMBIX OHATpeE-



MaMH MOpPOJ, CKa3bIBaeTCA Ha MX ¢opMe, BEPOATHO, TOJMBKO B TeX Clyyasx,
Korja cnabbie MOPOJbI PacNONaralTcA Ha ypOBHe aMMKATbHBIX yacteil cnabo
3POAMPOBAHHBIX TPYGOK, IIe BOZHHKAIOT IIIMPOKHE pacTpy6hl.

Cxopoctb y6bIBaHHA MUIOLIA/IH NONEPEYHOTO CEYeHHA QMATPEM IIpH TOrpy-
MEHHH CBA3aHa (YHKUMOHATIBHON 3aBHCHMOCTBIO C YITIAMHM HAKJIOHA CTeHOK”
TPyGuaToi MONOCTH. ITOT IPajIHEHT MeHAETCA OT TPyOKH K TpybKe, B HEKOTO-
PBIX CTyyaAX oueHb cunbHO. Tak, eciu IUTOINAzb MONEPEYHOro CeYeHHs Tpy6-
ki "KumBepnu” Ha xaxugsie 100 M norpyxenus ybpiBaer B cpemseM Ha 8 %,
1py6ok “Jle6upc” u "Mup” — Ha 13— 14 %, TO COOTBETCTBYIOIMI NOKA3aTeNDb
y Tpy6ku “Pobeprc-BuxTop” paBeH 56.%, y Tpybku "CB. ABrycrun” — 68 %.
OnHako, HeCMOTpA Ha €[MHMYHBIE CYUIECTBEHHbIE OTKIOHEHHs, GOpPMA KHM-
GepluTOBBIX TPYGOK B MEpPBOM TpPHOIMMKEHHH MOXeET ObITh OTOXJIECTBIIEHA
C KOHYCOM, yrojl NpH BepllHHe KOTOporo (mexy o6pasyioliiMH) paBeH
10—15 °. Otciona cnemyer, 4To 1O pa3MepaM BbIXOHa KHMBEPIHTOBO# aMaTpe-
MblI Ha JHEBHOH MOBEPXHOCTH MOXHO NPHMEPHO OLEHKTh €€ BEPOATHBIH 06beM.
JU1A ynpoleHHsa TaKHX OLEeHOK GbUTa NOCTpOeHa HOMOrpaMma, MO3BONAILIAL
nepedti ot HabmofaeMol B MUIaHe IUIOWIAJM K MPOrHO3HOMY 06beMy Kumbep-
JMTOBBIX TPyGOK INpH annpokcMMauMH MX (OPMbI KOHYCOM, YIOJN MEXIy
o6pasyioummMy KOTOporo paseH 12° [42]. CxozHble pe3ynbTaThi NONyYeHb! U
B HTOre aHajiM3a AaHHBIX MO BEPXHMM M CPEIHHM ropu3oHTaMm 11 adpukas-
ckux muatpem (puc. 1, ta6n. 1) [92]. Heckonbko meHsuiee 3HaueHme (82°)
N0 CPAaBHEHHIO ¢ HALUMMK AaHHbIMM (84°) cpemHero HakjoHa GOPTOB AMAaTpeM
ABJIAETCA Cle[iCTBHEM Toro, yTo k. b. XaycOpH HCKIIIOUHII U3 pPacueTOB HMX-
HHME K OTYACTH Cpe/IHMEe FOPH30HThI TPyGOK B3phIBa.

C ry6GuHOM He TONbKO yGBIBAeT IUIOWIAAb MOMEPEUYHOrO CeYeHUA KHMOBep-
JIMTOBBIX TPYDOK, HO NMPOMCXOOMT TaKe WX “CIUTIOIMBaHHe”, B pe3ylbTaTe
yero TpyOKH MOCTENEHHO BBIPOX/ANTCA B JaWkH. 'myGuHa Takoro nepexopa
He OIMHAKOBA [1A pasHbIX guatpemM. Tak, Tpy6Gka “KumGepnu™ craHoBHTICA
naiikod Ha rny6use 1073 m, "Cp. ABryctun” — 244 M, "Ile6upc” — 732 M.

Kum6epruToBhle TpyGKH Ha YPOBHE COBPEMEHHOTO Cpe3a [0CTATOYHO pas3-
HOOOpasHbl MO ¢opme. BerpeyaroTca Tena MOYTH NMPABWIIBHOH OKPYITION WIH
OBANBHOA (OPMBI, C POBHBIMHM M H3DE3aHHBIMH IpaHuuamH. lllnpoko pacrpo-
CTpaHeHb! y/UIMHEHHBIE M CHJIBHO BBITSHYTbIE IMH3OBHHBIE B IUTaHe CIUTIOCHY-
TO-Tpy6uatrie Tena, HHOr/A MepexXofsAlIHe Mo MPOCTHPAHHIO B AaikH. Berpeua-
I0TCA TaKkxe ameGoBHZHbIE, rpuGoobpa3stble W APYruX NpPUYYIVIMBBIX OYEpTa-
HMA Matpemsl. Hexoropeie McelegoBaTeny NpeqpMHUMANH MOMBITKH THIH-
3MpOBaTh AMATPEMbl 10 KOH(PUIYpalUHH HX B IUIaHE C BBIAEJIEHHEM [0 ECATH
Pa3sHOBMOHOCTEH (OKpYITIble, OBajbHbIE, IPYIIEBHHbIE, YeTHIPEXYTOJIBHBIE,
rauteneobpasHble, HENPABHIIBHOA H30METPHUHOH GOPMBI H T.1.). OfHAKO M3-3a
TPOMO3[KOCTH M OTCYTCTBUSA TEOPETHYECKOH OCHOBBI NMOMOBGHOTO pacuieHe-
HHA, a CIeJI0BATENbHO, H BhITEKalOLIEH oTCloma Gecnone3HoCTH mis NpakTHye-
CKHX IIEJICH 3TH CXeMbl He TIONYYHIIH paclpOCTpaHeHHH.

[IpyHMMana BO BHMMaHHe YETKYI0 TEHOECHLMI0 K YObIBAHMI0 CTENEHH M30-
METPHYHOCTH MONEPEYHOro ceyeHUsA TpyOOK B3phiBa ¢ INyGHHOM M Nepexop
HX KOPHEBBIX YacTeH B JaHKH, CYMTaeM lenecoobpa3HbIM pa3liMyaTh ABE OCHOB-
HBIE, CBA3AHHBIE MOCTENEHHBIMH NI€PEXOAAMH MOPQONOTHYECKHE TPy NINbI JHAT-
peM: cobGerBeHHO TPyOKM B3pbiBa (M30OMETPHUHBIE M OBAJIbHbIE B IUIaHE) H
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Puc. 1. M30MeTPHYCCKHME NIPOCKUMH H BEPTUKANBHBIA pa3pes kumbepiutoolt 1pyGku " SArepedonTeftn™ [92].

H30MeTpHUECKHE NMPOEKUMH:  — PAITHIHBIX FOPH3IOHTOB Tpy6KH, 6 — KPYroB, paBHBIX MO TUTOLAAM CEYEHHAM TPYOKH Ha COOTBETCTB YIOIIMX
rOpM3OHTaX; 8 — BePTHKAIbHbIA Pa3pe3 HAEaNU3MPOBAHHOH TpyOKM.

1 — poneputs Kappy; 2 — cnanus Kappy.



TABJIMLIA 1
Cpeae yrs: HaxoHa Gop 0B KuMGepaHTOBsIX TPYGOK [92]

Uucno pac- &
T KH Hurepaainn qe X ropu- Cpeuit
py6 ray6un, M .T::“o‘p Yron HaKJIOHa
"Tlpembep” 170-538 5 84°

"OHHII 88-348 2 82
* MooToHTCHeH" 0-411 4 79
"Koddudonrein™ 46244 3 85
"BeccenTon” 250-470 3 81
" ArepcoHTeln™ 238-570 5 81
"BynrgoHTen’’ 296-670 3 83
" e6upc’ 105-300 3 84
"KumbGepm™ 91-294 4 80
"Bect-3HD” 0-165 2 81
"Kao™ 0-90 2 85
Cpennee no Bcem TpyGxam 82

CIUTIOCHYTO-TpyGuaThie Tella (CHIBHO BBITAHYTBIE M JIHH3OBHIHBIE B IUTaHe ).
Y Ten NepBoit rpynmbl OTHOLIEHHE KOPOTKOM M JIMHHOM B IUiane oceif 1:1 —
1:3, y BTopoii 1:3 — 1:10. U3oMeTpuuHble M OBaNbHBIE B IUIaHE KHMOepnu-
TOBBIE Tea, C/IOXEHHbIE MACCHBHBIMH KpYMHONOPGHPOBBIMA TOPONaMH,
HEKOTOpbIE HCCI€[I0BATENIH OTHOCAT K IUTOKaM, OTPHLAA CBA3b HMX C 3¢ MHOM
TOBEPXHOCTbIO B MEPHOJ BHeMpeHHA. O[IHAKO €C/IM yuYecTb, YTO B PaxTHUHO
SpOIMpPOBAHHBIX AMATpeMax HabIIOaTCA KUMOEpIHTOBBIE MOPOJBI, MO KO-
TOPBIM MOXHO NMPOCNEHTh MOCTENEHHbIe Nepexo/bl OT Gpexunii ¢ MENKOMop-
(GHPOBBIM MAarmMaTHYeCKHM LEMEHTOM [0 MACCHBHBIX KpYMHONOPGhHPOBBIX
PA3HOBH[IHOCTEH, TO YKa3aHHble TEKCTYpPHO-CTPYKTYPHBIE NPH3HAKH OMKHBI
ObITh NMPH3HAHBI COBEPUIEHHO HEOCTATOMHBIMM JUIA OTHECEHHA NOMOGHBIX
TeNl K LITOKaM, -

3aMeTHO OWIMYAITCA OT ONHCAHHOH MOJEH KMMOepnuTOBBIE TpPY6KH
nons baksanra (MGysa-Maiin), xapakTepHoi 0coBeHHOCTBIO KOTOpBIX ABJIA-
€TCA pe3Koe paclIMpeHHe MX B INPHNOBEPXHOCTHOM yacTH. BenepcrBHe 3toro
THIHYHAA 1 KHMOEepIMTOBBIX TpYGOK KOHyCOBMIHAaA (opma y Ouarpem
AaHHOro mnonsA TpaHcopmupyercs B rpuGooGpasHyio (puc. 2). Inomans
AnatpeM, 06/1ajal0WKUX NPUNOBEPXHOCTHBIMH PAacTpyGamMu, H3MEHACTCA OT 6,2
mo 16,5 ra, B cpemHeM no yeTbipeM TpyGKam CEBEPO-BOCTOYHOH IpyIIbl OHA
cocrasnser 11,2 ra. CyuiecTBeHHO MeHbiue (Ha MOPANOK) pa3Mephl AMATPEM,
JMIUEHHBIX pacTpyBoB: WX miomans pasHa 0,4—1,6 ra, B CpeHeM IO MATH
TpyOKkam ceBepo-BOCTOUHOM rpynmsl — 1,1 ra.

Hnsa obpAcHeHUA HeoBbINHOH MWis KMMOep/IMTOBBIX MaTpeM rpubooGpas-
HOH ¢(opmbl TpyGOK B3pbiBa B mone BakBaura NpeUIOKEHbI [IBE TMNOTE3BI,
CornacHo nepBoil NMPUIOBEPXHOCTHBIE PACLIMpPEHHS y TpyboK TpakTyloTcs
KaK KapCTOBBIE MOJIOCTH B M3BECTHAKAX CepHM Byummau, 3anonHuBumecs
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Puc. 2. ®opma B IaHe H pa3pe3e HEKOTOPBIX KHMGepnHuTOBBIX Tpy6ok nonsa Baksaxra [Meyer de Stadelhofen C., 1963 r.].

1 — xnMbGepnnToBbie Gpexunu; 2 — ME3IO30RCKME NECYaHHMKH; J — monmepuTsi; 4 — HeMOBHANBHbIE OTIOKEHHA; 5 — KapBOHATHbIE MOPOIBI;
6 — KpymHBIE KCEHOMMTDI.



KUMOEDPTHTOBBIM [eNIOBUEM B CMECH C 06IOMKaMH ME3030HCKHX MOpo[.
B kavectBe npumepa npuBomutcs Tpybka III, pactpyG koTOpo# 3amonHeH
CHJIBHO M3MEHEHHBIM KMMOEpIHTOBBIM H TEPPUIeHHBIM MaTepHaOM, a MOABO-
nswmii (BepTHKAIbHDIL) KaHAT CIOXEeH IVIOTHOH KuMOepnuTOBOH GpeKuuei.
O/IHaKO XOpOILO BhIPaXeHHbIH pacTpy6 Habmopaercs U y TpyGku A, KoTopas
NpOPBIBAET NMECYaHUKH, 3AIEralolie Ha M3BEPXKeHHbIX MOPOJax; KapGoHaTHbIE
MOpoAbI B pa3pe3se Ha ITOM YUacTKe OTCYTCTBYIOT.

CornacHo BTOpo#l runotese rpubooGpasnas ¢opma auaTpem obycnoBeHa
crieupdukon uxX dopmuposanus. IlpeanonaraeTcs, YTO H3BepXKeHHE KumbGep-
JIATOB MPOHCXOMMIIO MOJ, BOLOH OJHOBPEMEHHO C HAKOIUIEHHEM Me3030HCKHX
necuyaHukoB crnosi M-4 cepuu JlyanmabGa. B urtore co3paBanuCh YCIOBMA A
MepeMeILMBAHUA M NEPEC/IaiBaHUA OCAIOYHOIO H BYNIKAHOTEHHOrO Marepuaia
M pacTeKaHus MOCIIeHero Cpeii HeKOHCONMMMPOBAHHBIX OCAIKOB MO IUIOMWA-
[, BO MHOTO pa3 MpeBbIwalomieii pasmepsl camux xepn (1pybka V). Otmeva-
eTcA, YTO Ha BCEX Y¥acTKax, rae cioi M-4 s3poaupoBaH, KHMOEPIHTOBbIE TpYyO-
KH He uMelT rpuboobpastoro pacumpenus. OHH Mpe/ICTaBlIeHbl BEPTHKAD-
HBIMHM TpyGuYaTbIMHM TeJIaMH, Y KOTOPBIX IUIOIAAh NONEPEYHOro CeYeHH A MOYTH
He W3MEHSAETCA [0 INyBHHBI NepBbIX coTeH MeTpoB (TpyGicu VII, VIII).

Jajikin KumMOepIMTOB BCTPEYAIOTCA NMPAKTHYECKH BO BCeX PaHOHAX MPOSAB-
neHusi KumBepnuTOBOro BynKaHW3ma. OmHAKO eciM B GONBLUHHCTBE PalOHOB
Ha ypOBHE [IHEBHOH NMOBEPXHOCTH OHM E[MHHYHBI WIH OOBIMHBI, TO B HEKOTO-
PBIX MECTax [aeK 3HauuTesibHO Gonbiue, yem TpyGOK B3phbiBa. IIpx1 HaMMyHKA
Ha OJIHOM YYaCTKe HeCKOJIbKHX J1aéK OHH OOBIYHO pacmosaraioTCs HenouKamu,
Ky/Iuco- wiM BeepooGpasHo. [IpMHATO BBIJENATH CIENYIOWME THIBI [AEK:
1) cnyuBiuKe NONBOAAIIMMK KAHAIAMH 1A THATPEM H CHIUIOB; 2) BHe[pUB-
LMeCS O TPElMHAM B yXe 3aTBepeBlMe KHMOGepIUTOBbIE NOPOMIbI TPYGOK
B3phiBa; 3) pa3BHTbIe B 30HAX JPOO/IEHHA HA IKIOKOHTAKTAX AMATEEM; 4) He
MMEIoLIHe BHOMMOH TepPPUTOPHANBHOR M TeHEeTHUeCKOH CBA3M ¢ TpyOKamu
B3pbIBA H CHIUIAMH.

Jlaiiku MepBOro THMA, KaK MPaBHJIO, 3HAYMTENIBHO MPEBOCXOMAT MO MOML-
HOCTH M TPOTAXEHHOCTH TPEIUMHHbIE HHTPY3HH KHMOEPIHTOB, OTHOCHMBIE KO
BTOPOMY M TpeTbeMy THNam. MowmHOCTs HX 10 5 m, uHorza 10—15 M, a pyiMHa
HECKONBKO KHioMeTpoB. Hepenko TakHe NaKH MUMEKT CyOH30MeTpHUYHbIE
WM JTMH3OBHMHBbIE B IUIaHe pas[yBhl, IIMPHHA KOTOPbIX AOXOOHMT AO MEPBBIX
[EeCATKOB MeTpOB. B Tex clyuasx, KOrja pa3fyBbl BBINOJHEHbI 3PYNTHBHOK
Gpexuneit Win TyhoGpeK e KHMOEPIUTOB, MPHHAJIEXKHOCTh HX K KOPHEBBIM
yacTAM TpyGOK B3pbiBa MOXET CUMTAThCA [OKa3aHHOH. [Ipn MaccMBHOH TeK-
crype KuMOGepnuTOB, 3aNONHANMIMX THHIOBUIHbI B IUIAHE pasayB, HACHTH-
GHKauusA ero ¢ KOPHEBBIMM HaCTAMM JMATPEMbl 3aTPy/THHTE/IbHA, NOCKO/IBKY
TAaKO# Pa3sfyB MOXeT NpefcTaB/IATh COGOH JIOKAIBHOE PACUIMPEHHE TPELLHHBIL.
Ha yyacTkax 4yeTKO BBIPaXEHHBIX 30H npoGiieHHA H PAacCIaHUEBAHHA [AHKH
paccMaTpMBaEMOTO THIIA MHOT[A BBIPOXKIATCA B CEPHH KpPYTONA[AUMX
BETBAIMXCA MEJIKHX [aeK H MPOXHIKOB, HE BhIAEPHKAHHBIX N0 MOIIHOCTH H
IPOCTHPaHHIO.

Jlaiikn, BHeApPUBLIMECA TO TPELIMHAM B YyXe 3aTBEpAeBLIME KHMOepPIHTO-
Bble GpexunH, He BBIXOAAT 3a Mpeessl TPyBOK. ITH JaHKH YacTO OTIHYAKTCA
[0 COCTAaBY OT KHMOEpIMTOBOro uemeHTa GpexuH (0ObIYHO B CTOPOHY MOBBI-
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LIEHHOTO COHEP)aHMsA CIIofbl ¥ OJIHBHHA); B GONBILMHCTBE CllyYaeB OHH oOpa-
30BAJIKCh, MO-BMOAMMOMY, B pe3y/bTaTe BHe[ApEeHHA HeBonblIMX NOpUMH OCTa-
TOYHBIX KHMOEpPIHTOBBIX paciulaBoB. 3aMo/iHAA MEPBHYHbIE TPEIMHBI OTMENb-
HOCTH B KHMOepnuToBEIX OpeKuMsaX, JaHKH ONMCHIBAEMOrO THIIa HEPeIKO HMe-
0T CTYNeHYaTyl0 KOH(PUIYpalMIo B pa3pese H HE3HAYUTENIBHYI0 MOUIHOCTb.

Ilafixu, BCTpeyalolHecs B 30HaX ApoOieHnsA y KOHTAKTOB KHMOepIIHTOBBIX
Tpy6OK, pacCMaTpHBAIOTCA B I71. 4.

K uerBepreMy THIly OTHOCATCA HadKH, pacnoniarawpumecs obbuHO B omm-
HOYKY HAa 3HAYMTEIBHOM (MHOTME KWIOMETphI) PacCTOAHHM OT M3BECTHBIX
TpyBOK B3phiBa, CWIIOB M pPoeB AaeK. MOLIHOCTh MX H3MEHAETCA OT OOJEH
MeTpa [I0 MepBBIX METPOB, a MPOC/IEXKeHHaA [JIHHA — OT HECKOJIBKHX [NeCATKOB
[0 NMepBBIX COTEH MeTpoB, PasayBsl y Takux faek He HaGmopanuce. BoamoxHo,
YyTO OHH 0Opa3oBayMCh Ha KOHEYHBIX JTamax KHMOepnMTOBOrO MarMaTH3ma
NpPU OTHOCHTENBHO CMOKOHHOM 3aNMOJIHEHHHM TPELIMH PaciUlaBaMH C MOHH)KEH-
HBIM COJiep)XaHHeM JIeTyUHX, XapaKTepHbIM JUIA NepHOMOB 3aTyXaHHA BYJIKa-
HH3Ma. BMecTe ¢ TeM HeNb3s MCKIIIOYaTh M HEOCTATOYHYI0 ONOHCKOBaHHOCTD,
OTAENbHBIX YYaCTKOB pacnpoCTPaHEHWA TAKHMX [JA€K M BO3MOXHOCTh MpPHCYT-
CTBHA TaM elle He 0OHapy keHHbIX KUMOepJIMTOB bIX THATPEM H CHJUIOB.

CuIbl COCTAaBIIAIOT HE3HAYMTENIBHYIO [OMI0 OT O6LIero uncna BhlABIEHHbIX
K HacToslieMy BpeMeHH KHMOepnHTOBBIX Ten. 3T0 06ycnoBieHO, BEPOATHO,
KaK CpPaBHHTENIBHO PE[KHM paclipOCTpaHEHHEM MX B NMpHpPOJe, TAK H TPYOHOC-
TAMM OBGHapy)XeHHA MAJIOMOLUHBIX IUIACTOOOpa3HbIX Tl CpelM MpPaKTHYECKH
TOPH30HTA/ILHO 3a/IeTaloIMX TOMNIL B YCIIOBHAX c/abo pacwieHeHHOTO penbeda
mnaTopMenHbsix obmacted. Panee cwuibl KMMOGepiMTOB ObUIM H3BECTHBI
TONBKO Ha AdpukaHckoMm KoHTHHeHTe (HDAP, 3amb6us, 3umbabee, Tanzanus,
KeHus), a B nocnegnue rofsi oM 06HapyxeHsbl H Ha Pycckoii atdopme [51].
KumGepnurtoBele cwuibl 06/1apanT 3HAYWTENbHOH M3MEHUMBOCTBI0 MOLIHOCTH
H IWwiowagy B wiade. Tak, cuwin “BendoHTeH”, HMeA MHHHMAIbHYI0 CpeIHIO
mouHocTh (0,9—1,2 M), ABNAETCA CaMBIM KPYNHBIM MO IUIOWAIH — OKOJO
5 xm?. BhiABIIEHHBIE B TOM Xe paiioHe cuiuibl "BeccenTon-dnopc” u “Cantnert-
penaH” MO OTHOLUEHHI0 MOILHOCTH (OECATKH METPOB) I TOPH3OHTAILHBIM
pasmepaM MOTYT CYUMTAaThCH JIAKKOIHTAMH.

B xoHue 70-x rogoB B OOHOM M3 paioHOB SIKYTHH B HeNocpe[CTBEHHOH
6/IM30CTH OT KPYNHOH KMMOepnuToBOH TpyOKH 0GHapyxeHpl KHMOEpIUTOBBIE
Tena HOBOro Mopdornornyeckoro Thna. OHH He MMeIOT BBIXOJA HAa 3eMHYIO,
NMOBEPXHOCTh H 06J1a/1a10T OYEHb CJIOXKHOH HenpaBWJIbHOHK GopMoit. M3yvyaBumi
ath Tesia A.M. BOTKYHOB OTMeuaeT, UTO JIHHEHHbIEe pa3sMepbl UX MO BEPTHKAIH
H TOPH30OHTAIH JOCTHTalOT HECKOIBKHX HOECATKOB — TEPBHIX COTEH METPOB,
a 00beM — OT COTeH [I0 HECKONBKHMX AECATKOB ThICAY KYOMYECKHX METPOB.
Bce 3akue Tena conmpsxeHbl ¢ gaiikamMu KumOepnuToB. [1o BU3yansHeiM HaGnio-
pennaM AWM. BorkyHoBa, B cnarawouem Tena KHMOeprnuTe NpHCYTCTBYIOT
HECKONIBKO CMEIleHHbIe, HO MO3BOJIAIOIIHE TPacCHpOBaTh NMEPBHYHOE 3ajiera-
HHe (pparMeHTHI MOAXOOALIMX CHH3Y H NMpPOJO/IKAILIHMXCA BBEpX KHMOepnuTo-
BBIX JaeK.

HeiicTBUuTeNBHbIE BpeMeHHbiE H TIeHeTHYECKHe B3aHMOOTHOLUEHHA YKa-
3aHHBIX TeJl H CONpSXXEHHBIX C HUMH [1a€K, BEPOATHO, BynyT BhIACHEHBI B pe-
3ynbTaTe [eTaJbHbIX HCCIENOBAHMA 3THX YHMKanbHBIX 0OBexTOB. B KavecTBe
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paboueii THNOTe3bl MOXET ObITh MPeYI0NEH MeXaHH3M 3aNOJIHEHUA MO/3e MHBIX
KapCTOBBIX Mellep KHMOepIMTOBBIMH paciUlaBaMH, MPOHUKABILIHMH N0 Pajiy-
aJTbHBIM TPELIHHAM OT FMTaHTCKOM LEHTpaNbHOH IMaTpeMsbl WK ¢ Gonee riny6o-
KHX FOPH30HTOB 3eMHOH KOpbl. O NpHHUMNHAIBHOH BO3MOXHOCTH (opMHpo-
BaHMA TaKHX TeJl MyTeM BBINOJIHEHHA KAapPCTOBHIX MOJIOCTEH CBHIAETENBCTBYET
CKJIOHHOCTb BMeIIAIoIIMX ITH Tella KapGOHATHRIX TOMIL K KapcTOOGPa30BaHHIO.
Tak, Ha cMexX@iol TeppPHTOPHH B CXO/IHBIX MO JIHTOJIOTHH KapGOHATHBIX MOpPO-
pax IHPOKO pasBMT INyGOKHH, MOKPHITHIH M GPOHMPOBaHHbIA KapcT [Gwinn-
nos A.T',, Jlemox M.M., 1980 T.].

3aBHcHMOCTE GOPMEI H pa3MepoB Tel
H TEKCTYPHBIX ocoDeHHOCTE#H nopon
OT Iy OMHBI 2PO3HOHHOTO Cpe3a

ITpy onMCaHWH reoMeTpHYECKOH MOJenH KHMOepITHTOBOH [MATpeMbl
OTMEYANIOCh YBEIMYCHHE €€ BBITAHYTOCTH B IUIaHe H COKpAIEHHE IUIOLIAIM
MONEepPeyHOrO CeYeHHA OT NMOBEPXHOCTHBIX K IIIyOOKHM ropusoHram. B Goms-
IIMHCTBE KHMOEPIMTOBBIX MOJIEH BCTpEYalTCH pa3sHOOOGpasHeie MO KOHQHTY-
PalMKH W pa3MepaM [HATPEMbl, CONMPsIKEHHbIE ¢ GOMBUIMM WIH MEHBIIAM YHC-
Jom paex. Bmecte ¢ TeM cpegu COTeH M3BECTHBIX B MHpe KUMOepIHTOBBIX
TOJIEH HET [JaXe ABYX, KOTopble GbUTH Obl HAEHTHYHbI IO pa3MepaM H KOHGHIY-
PalMH B IUTaHE OHATpEM, MO OTHOCHTENIBHOH PaclpOCTPaHEHHOCTH, MOLIHOCTH
H NpOTsXeHHOCTH faex. Hanbonee nerko ycraHaBIHBaeMBIM H O3TOMY CaMbIM
yIo6HBIM 1Al CPaBHHUTENIBHOTO aHAJH3a MOJEH MPH3HAKOM SBJAECTCA KOJIHYe-
CTBEHHOE COOTHOLUEHME OuaTpeM H paex. ITo 3TOMy NpH3HaKy BhifeNseTcs
NATh TPyNN KUMOepluTOBBIX Mosled: 1) MCKIIIOUATENBHOrO PacnpoCTpaHeHHs
Tpy6uaThix Ten; 2) npeoGafanilero pacmpocTpaHeHHs Tpy6ok; 3) npuMepHO
OMHAKOBOIO pacnpocTpaHeHHA TpyBok M maex; 4) mpeobimaparoiero pacrnpo-
CTpaHeHus JaeK; 5) HCKIIIOUHTENIBHOrO pacipOCTpaHeHHA HaekK.

Ions, rne kuMBepnUTHI Ha YPOBHE [HEBHOH IMOBEPXHOCTH 3aJIETAI0T JIMILb
B BHJIe TPyGYaThiX TeJl, HEMHOTOUMCIIEHHBI, TIPHYEM B HEKOTOPBIX H3 ITHX IO-
7NeH [aiKH, BO3MOXHO, HMEIOTCS, HO NOKa He o6Hapy keHb! (BepxHeMyHcKoOg).
Ko BTOpOi#i rpynne orHocuTcs GONBIIMHCTBO KMMOepIHTOBLIX moneil Cubupu
H Adpuku. IIpumepHO paBHOe coOTHOIeHHe TPyGOK B3phiBa M [aeK ycrTa-
HaBIIMBAETCA B MOJUHHEHHOM uHcie KumOepnutoBbix moned (Jlyyakanckoe,
Owmonoc-Kyryrynckoe). Ilona npeoGnanaiomero pa3sutus naek penxu (Kao,
Cedany), a monsa Tonbko faex — emunuunbl (Cerena).

Hameuaerca oTyeViMBas TeHOEHIHMA K YOBIBAHWIO cpe[HeH IUIOLIALIH M CTe-
TeHH M30METPHYHOCTH (B IUIaHe) OMaTpeM OT MepBOH K MATOH Cpyme MOojIei.
[IpeanpHHEMAaNKCh MONBITKH 06bACHUTH HabTIoNAeMble Pa3NHUMA MOPGOIOTHH
H CpPelHHX pasMepoB KHMOEpIHTOBBIX Tell B Pas3NMUHBIX MONAX H3MEHUHBO-
cThi0 abCoMoTHON TyGHHBEI JPO3HOHHOTO Cpe3a COOTBETCTBYIOLIMX YYacTKOB
Tepputopud [24]. Opsaxko ecnu Gbl pasMepsbl JHATPEM HAa YPOBHE COBPEMEH-
HOH TNOBEPXHOCTH 3aBHCENH IVIaBHbIM 06pa3oM OT 3pPO3UOHHOTO Cpesa, TO B
rpaHMUAX OTAE/IbHO B3ATOrO paioHa Bce TpyGKH B3phiBa [OIKHBI GbUIH GbI
MMETh MPMMEPHO OMHAKOBYI0 IUIOIIAIb, NpHYeM HauGonee KpyNHbIE U3 HUX
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Haxoauiuch Obl Ha BOIOpPAa3[enax, a caMbie MeJIKHE — B [IO/IMHaX peK. B npu-
pole, Kak H3BeCTHO, HHYEro nofaobHoro He Hab/w0OaeTCA M IUIOIWAAL HEKOTO-
pbIX GNM3KO pacroIOXKeHHBIX [HATPEM, HAXONALIMXCA MPUMEPHO HAa OJHOM
FMIICOMETPHYECKOM YpPOBHE, pa3fiMyaeTcs B COTHH pa3. Kpome Toro, cpeHue
pasMepbl [HATpeM MO pailoHAM KOPPEIHPYWTCA C METPOrpapHueCKHMH M
NeTPOXUMHUYECKHMH 0COOeHHOCTAMM KHMOepPIHTOB, ¢ MOp(dOIOTHEH, CpeIHEH
BEJIMYMHOH KPUCTAJUIOB M COMep)KaHHEM aJIMa30B; IUIOILAAM TPYOOK 3aKoHO-
MepHO yOBIBAIOT OT leHTpa K nepudepun obnacted npoABIeHHA KHMOepIMTO-
BOTO BynkaHuima [36].

CTOpPOHHMKH THIIOTE3bl O BOSHHKHOBEHHH KHMOepiHTOBbIX TpyOOK Ha npo-
MEXYTOUHBIX OvYarax, (POpMMpOBABLUMXCA HA KOHTaKTe Yexna M (yHOaMeHTa
wIaTGOpMbl, BBIHYXIOEHbI MPHIMCBIBATL OOMHAKOBYI INyOHHY 310XKEHHSA
BCEM OMAaTpeMaM Kaxaoro paioHa. Tem campIM MOJHOCTbIO MTHOPHPYHTCA
CyILIECTBEHHbIE Pa3IHYMA B [ABJIEHMH H AKTMBHOCTH MOC/IEI0BATENIBHO MOCTY-
MaBLUAX M3 3eMHBIX Hep MOpUMH KHMOEpIHTOBOH Marmbl, HECOMHEHHO pas-
Has cTeneHb OAaroNpUATHOCTH TIEOJIOro-TEKTOHHYECKOHW H THMAPOreosIoriye-
CKOi OOCTAaHOBKM [aXke Ha COCe[IHHX YYaCTKaX TepPPUTOPHHH B OT/IEJIBHbIE
MOMEHTbI HCTOPHH €€ TeoJIOTHYECKOrO pa3BUTHA A o6pa3oBaHusa TpyOOK
B3pbiBA, a TaKXe Bechb Goratednmi (akTHYECKMH MaTepHan [0 TIEOJIOTHH
KMMOBepIIMTOB, H B YaCTHOCTH HAaJIE)KHO YCTAaHOBJICHHBIE PE3KHE pa3IUUMA B
rny6uHe 3anmoxeHus cmexHbix muatpem (T'KumGepnu” u “CB. ABrycrun”;
"Mup” u "CnyTtHuk”).

Ix. B. Xaycopu [92], 0Go6IMB [aHHBIE MO HEKOTOPBIM aIMa30HOCHBIM
guatpeMaM A pUKaHCKOTO KOHTHHEHTA, TOCTPOMII H/IgaIM3HPOBAHHYI0 CTPYK-
TypHO-leTporpaduueckyo Mopaenb KuMOepnutoBoi Tpybku (puc. 3). Ilpu
HeCOMHEHHOH CNpaBeUTHBOCTH NPeJCTaBIIeHHOH MOJIENIH B LIEJIOM OHA BhI3bIBa-
eT pAn CyLIeCTBeHHbIX 3aMevaHud. Kak cmemyer 3 rpaguueckoro uaobpaxe-
HHMSI MOJeJIM M M3 TeKCTa CTaTbM, INIyOMHA 3a70XKEHHA TMIIOTeTHYECKOH ufea-
JH3HPOBAHHON TPyOKH NMPHHMMAETCA OKOJIO 2 KM, a IMaMETp ee MepBOoHavallb-
HOro ycTh — 1 KM. MeHblIHe, ueM y MOJEIIH, IUTOLIA/b MOIePeYHOro CeYeHU A
H rnybuHa nepexosa B [aWKH MPaKTHYECKH y BCEX KHMOEpP/IMTOBBIX AHATpeM
CBA3BIBAKTCA C [EeHYNAUMOHHBIMM Ipoleccamd, Onarogaps KOTOphIM Ha
COBpEMEHHYI0 MOBEPXHOCTb BBIBOAATCA CPEOHHE M [aXe HHXHHE TOPH30HTBI
Tpybok. OfHAKO ¢ ITHX MO3MUMHA TPYJHO OOBACHHTH CYLIECTBEHHBIE PA3IIUMHA
(700 —800 M) B rny6uHe BhIKIMHMBaHHA TpyGok “Kumbepnu™ u “CB. ABryc-
MH, "Mup” ¥ “CnyTHMK”, a Tak)ke ApPYTHX MapHbIX OMATPEM, MOCKOJIBKY
MpeanooXKeHHe O BO3MOXKHON AEHYAlMH COOTBETCTBYIOLIMX YYaCTKOB TeppH-
TOPHH Ha MHOIWE COTHM METPOB 32 BpeMsA MexJly 0Opa3oBaHHEM CMEXHBIX
OMATPEM He HAXOJHMT reoJI0rHYeCKOro NOATBE PKACHHUA.

Takux NMpoTUBOpeyMi He BO3HMKAET, €C/IM KonebaHus B riyOuHe 3anomxe-
HUA JHATpeM CBA3BIBATh C H3MEHUMBOCTbIO aKTHBHOCTH, H B NIEPBYI0 OYepe/ib —
¢ Heu30eXKHBIMH PA3TIHYHAMM [IABJICHHA KUMOEDITHTOBBIX MarM U HEOJHHAKO-
BBIM KOJIHYECTBOM BOBIIEKaeMbIX B BYJIKaHMYECKHE MPOLECCHI JIETYUHX KOM-
MOHEHTOB NpH (OPMMPOBAHMH JHATPEM KaK B pa3HbIX PaHOHAX, Tak M B Tpe-
Ienax omHoro nonA. HanomHum, 4T0 NaBneHne MarMbl NpH 06pa3oBaHMHM KHM-
GepiMTOB aMa3HOH cyOdauuu B HECKOJIBKO pa3 MpeBBIIIAET [aBJIEHHE pac-
IU1aBa, U3 KOTOPOT0 BO3HMKAKT KUMOepIIuThl MHponoBoi cyboawnn [39, 40].
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Puc. 3. CTpyKTypHo-eTporpadmueckas Mofienb KumGepruToBolt Tpy6ku [92].

1 — tydsr Bynkanuueckoro KoHyca; 2 — TOHKO- M rpy6o3epHHCTbIe Ocanku; J — arnome-
paThi M Tydbi; 4 — MHTpy3uBHbIe Gpexuun; 5 — HHTpY3uBHbIe KUMOGepnuTLI (CHILIBI).

B cunbHOM cTeneHH KoneGMIOTCA TaKke KOHLUEHTPAaLHA NEeTYYHX KOMIOHEHTOB
B MarMeé H KOJIHYeCTBO BOBJIEKABLUMXCA B BYJIKaHHYECKHE MpPOLECCHl Bafo3-
HBIX BOJ NpH BHepeHUH KMMOEPIHTOB KaK pa3lMUHbIX MOJIeH, TAK U COCEHUX
[HATPEM.

Bce 310 He ymanseT 3HayeHHs NapaMeTPOB HCATH3HPOBAHHOH TpyOKH,
priBefieHHbIX JDk. B. XaycopHOM Ha NpHMepe HeCKONIbKHMX BbICOKOAIMa3o-
HOCHBIX aMaTpeM AdpHKaHCKOro KOHTHHeHTa. OpHako Tpebyerca Bechma
BaXkHOEe YTOYHEHHWe: MpeqjiaraemMas MOJENb NPHIOHA He [UIA KHMOepIuTOBOM
1py6KH Booblue, a [UIA OYeHb KPYNHOH KHMOep/IHTOBO#H Tpy6KH, KaKHe foCTa-
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TOYHO pEeOKH [aXke B MOJIAX pa3sBHTHA KHMOepnHTOB anma3sHoil cyOdaumuu.
[puMeyaTeNnbHO, YTO ITyOHHA 3aJI0XKEHMA Takoi TpyOiku (2 KM) coBmamaer
C paHee BbINOJIHEHHOH HAaMH OLEHKOH COOTBETCTBYIOLMX XapaKTEePUCTHK
[HATpeM B MONAX Pa3sBHTHA KMMOepIHTOB anmiMa3Ho# cyOdaumu — 1,8—2,1 kM
[36]. Torpa e momyepKHBANOCh, YTO MO Mepe CHHXKeHHMA [aBNEeHHA KuMOep-
JTMTOBBIX MarM HeH3GeXXHO COKpaljaTcA Iy6HHa 3a/I0KeHHA H IUToLadb 1o-
MepeyHOro CeYeHHs JMaTpeM; ObUIM NMpPHBEAEHBI Cpe/IHHE 3HAYCHHS BEPOATHOH
riayGuHBI 3al0XeHHA TpyOGOK B3pbIBa B MOJAX COBMECTHOrO Pa3sBHTHA KHM-
OepnMTOB anMa3HOH W MHponoBo# cyGdaumin (0,7—0,8 xM) M MUpPONOBOH
cybgpaunn (0,5-0,6 km). Orcioma MOXHO 3aK/IIOYHTh, YTO NPHMEHHTEIbHO
K GonbLMHCTBY claGoasMa3HeIX KHMOEPIHTOB B MONAX aJIMa3HOM, aTMa3HO-
NMUpONOBOH, a TeM Gonee NUpomoBoH cybGcgauud NpUOMHIKEHHbIE K HATYpe
MOJenH KHMOepITHTOBbIX TpyGOk, COXpaHAA CpelHH# HakJIOH GoproB (82 —
84°), MOMXXHBI HMETh MEHBLUME TNTYOHHBI 3aTTOXKEHHA M IUIOIIAMM MONEPEYHOro
CEYCHHA.

3anonHAwIIMEe MNOIOCTh AMATpeMbl KHMOEPIHTOBbIE NOPOOBI B MOIENH
Ix. b. XaycopHa npefcraB/ieHbl MOYTH HCKITIOYHTENBHO arjioMepaTaMH M Tyda-
MH, KOTOPpbIE JIHLIb B TPHKOPHEBBIX YaCTAX CMEHAIOTCA IPYNTHBHbIMA (MHTpY-
3uBHbIMH) Gpexunamu. B Cubupu xumMOepnHTOBbie TYdbl BCTPEYalOTCH, HO
OTHOCHTEJIBHO pefiKo, X MOITOMY A0JifA X B obueM o6beme KUMGEPIUTOBBIX
MOpPOJ 30€Ch COCTAaBNIAET TONMBKO OKOMO 4 % [36]. [IpumeuarensHo, 4o Ty sl
0ObMHO He HabNOJalTCA OaXe B KPYMHBIX CHOMPCKHX OMaTpeMax, mpocie-
KeHHbIX Ge3 nmepexolia MX B HaWku Ha rnyOuHy cBeiue 1200 M (“Ypaunaa™,
”"Mup” u mp.). Be3 cpaBHHTENBHbIX JaHHBIX TPYJHO PELIMTh BONPOC O JHCTBH-
TeJIBHBIX TMPHYHHAX TAKOTO HECOOTBETCTBHA: PACXOIATCA JIM 3AECh TPAKTOBKH
reHe3uca MOGHTHYHBIX MOpPOJ, HCCNENOoBaTENfAMH Pa3NIMYHBIX LIKOJ MM CKa-
3BIBAIOTCA CHeUMpUYECKHE 0COBEHHOCTH KHMBepHTOBOro BynkaHu3ma Cubu-
pu ¥ Appuxu. Haubonee BepoATHOH MpENCTABIAETCA NMEPBAA M3 YKa3aHHBIX
TNPHYHH.

B 11e710M ke BBIBOJ O MPEHMYILIECTBEHHOH IIPHYPOYEHHOCTH Ty(OB K BEpX-
HMM TOPH30HTaM TpYOOK B3pbiBa, 3pYNITHBHBIX OpexuMii — K CpeJTHHM, Mac-
CHBHBIX KHMMOEpIIHTOB — K HHXKHHM, MO-BHOMMOMY, clpaBemiMB. OpHaKo
CIIOXHBIA XapakTep TEHOEHIWH, CBA3aHHBIH, B YaCTHOCTH, C "HAIHYMEM He-
CKOJIBKHX TeHepaupi OJHM3KHX MO CTPYKTYPHBIM NpH3HAKaM MOpof, H Goib-
LI0€ YHCIO HEOOBACHHMBIX OTKJIOHEHHH He MO3BOJAIOT MOKa MCNOIb30BATh
CTPYKTYPHO-TEKCTYpHble OCODEHHOCTH KHMMOEpPIHTOBBIX MOPOA B KayecTBe
OJHO3HAaYHOTO KpHMTepHA [JIA OLEHKH CTENeHH 3POJHPOBAHHOCTH IHATPEM.

H3meHuwBOCTs MOPGONOrUM H IUIOIIAAM NOMEPEYHOTO CEYEHHA KHUMOEpIH-
TOBbIX TpYOOK MO BEPTHKaJiH, MOABIIEHHE HA HEKOTOPOi rmy6HHE OT epBOHaA-
yaIbHOH (CylUecTBOBaBLIeH B MEpHOM KHMOEPTMTOBOrO By/IKaHH3Ma) 3€MHOM
MOBEPXHOCTH [aeK M CH/UIOB CBHIETEJbCTBYIOT O HATMYHH I€PBHYHOH BEPTH-
KaJIbHOH 30HAIBHOCTH (ITAKHOCTH) KHMOEpIMTOBBIX MONeH. B 3TOH cBA3M
crnepyeT OTMETHTb, YTO KaX/JasA H3 MATH rpynn KWMOepnMTOBBIX MOJIEH, pas-
TTHYAIOIMXCA OTHOCHTEBHBIM KOJNMUYECTBOM TPYyGOK M [aeK, ouepTaHHAMH H
TUIOLIAMbI0 JHATpeM, BKJIIOUAET Mo, OIMH3KHE Mo cTeneHH (HO He 0DA3aTesnb-
HO UJEHTHYHBIE 10 aBCoMTHON riybuHe) NeHYOAauHH, H IO3TOMY MOXeET BbiTh
npuHATa 3a o6pasel cOOTBETCTBYIOLIETO 3Ta)ka B WEATM3MPOBAHHONH MOJENH
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TABJIMIIA 2

Mopdonoruseckne 0cobeHHOCTH KHMGEpIHTOBBIX Tenl Ha Pa3’IMYHbIX ITANKAX
BepTHKAIbHON MOJelH KHMOEp/IMTOBOTO NOJA

OTHOCHTENBHOE OTHOwIeHHe
IT1ax gucno, % CpenHnan KOpOTKOit H TeKkcTypHO-TeHeTHYECKHe
(cBepxy IWIoWane | AIMHHON oceil | rpynnbl KKMGepIUTOBBIX
BHH3) | TPYOOK Raex mMaTpem THITMYHBIX nopop,
oMaTpem
1 100 - S 1:1-1:3 | TydoGpexunn, 3pynTus-
Hble Gpexumu, pexe
MaccHBHble KHMGep-
JIHTBI
2 61-99 1-39 (0,4<0,8)S | 1:2-1:4 |KumbepnutoBeie 3pynTHs-
Hele 6pexunn, Tydo-
OpeKyuHH, MacCHBHbIE
KHMOepIHThI
3 40-60 40-60| (0,15+0,4)S| 1:3-1:6 |Toxe
4 1-39 61-99 <0158 1:4—-1:10 |3pynTuBHEIe GpeKunH,
MaccHBHbIE KHMGep-
TuTel, TY hobpexunn
5 - 100 - - MaccuBHble KHMGEPIIHTEI

KHMOepruToBoro nons (1a6n. 2). [epBoHayanbHas cpenHAA WIOWAND IMaTpeM
onpenenAeTcsa GauHaIbHOR NPUHALIENHOCTbIO KHMOEPITUTOB M B MeHbLLEH cTe-
NEHH 3aBMCHT OT OCODEHHOCTEH IeoNIOrHYEeCKOro CTPOEHHA KajXJIOro MOJIs.
ockonbky rny6uHa 3anoxeHus TpyGok B3phiBa NMpAMO NIPOMOPLMOHAIIbHA
AaB/ieHHI0 KUMOepPIMTOBOH Marmbl, MOCTONbKY BepTHKAIbHbIE Pa3MEphI OT-
AENBHBIX 3TaXkeH H BCEH MOJENTH B LIEJIOM MaKCHMATbHbI U1 NOJIEH KHMbeprnu-
TOB aIMa3HOH CyOpauyu u MHUHHMAIBHBI [UIA NOJNEH KMMGEPIMTOB MUpOMNO-
BOH cy6daumu.

B 3aknioueHHe cre[lyeT OTMETHTb, YTO BEPTHKAIbHbIE W FOPH3OHTAIbHBIE
pasmepbl 06wIed MofieIH KMMOEPITMTOBOH IMATpeMBbI HE MOTYT GbITh BhIpaxe-
Hbl (PHKCHPOBAHHBIMA METPHUYECKHMHM eHHIaMH. YTo6bI MOfieNb MoTIa OTpa-
XKaTh [TIaBHEHILME CTPYKTYpHO-NeTporpagHyeckue ocobeHHocTH GONbLUMHCTBA
aMaTpeM, ee JIMHeHHble MapameTphl NONXKHBI GbITh MPHBEJEHBI B OTHOCHTENB-
HBIX €IMHHLAX; TaKHM 06pa3oM WLTIOCTPHPYeTCA MPONOPUHOHATIBHOCTD H3Me-
HEHHA pa3MepOB [HATPEMbl MO0 BEPTHKATH M rOPU3OHTAIM HE3aBHCHMO OT ee
KOHKPETHbIX Pa3MepoB.
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BHYTPEHHEE CTPOEHHE
KHUMBEPIIHTOBBIX TEJI

JHIIOTeHHBIE CTPYKTYPhl

JHMIOTeHHBIE CTPYKTYpPBI OfHO(Aa3HBIX KHMOGepIMTOBBIX TpyBOK, Naek M
CHJIOB, KaK M aHaJIOTHYHLIX TeJl [APYIHX BYNKAaHMTOB, CKIAObBalTCA M3
OpHEHTHPOBKH TNEPBHYHbIX TEKCTYp TeYeHHA Yy MarMaTHTOB MIIH CIIOHCTOCTH
y TMHPOKJIACTOB, NEPBUYHOH TPEIIHHOBATOCTH MOPOJ, @ TAK)Ke M3 pacrpefelie-
HHA H OPHEHTHPOBKH [JIHHHBIX OCeH MOPGHPOBLIX BKPAIUIEHHHKOB H KCEHOJIH-
ToB. [IpucyTcTBHe B MaTpeme WM fafike IBYX u GoJee reHepauuii kumbe pnn-
TOBHIX MOPOA HE TONBKO YCJIOXHAET CTPYKTYPY Tejla, HO H ABJIAETCH €ro He-
OTheMIIEMOR CTPYKTYPHO#H yepToii. KpoMe BLIABIICHMA NEPEuMCIICHHBIX 3JI€-
MEHTOB TIePBHYHOH CTPYKTYphl KaXJ/IOH reHepauuu KuMGepiHTOBOI MOpOIsI
HCCIeJOBaHHE MHOTO(Aa3HbIX Ten TpefyeT oNpefeneHua BO3pacTHbIX COOTHO-
LLICHHHA W CPABHHTEJIBHOrO M3YYeHHMA NETPOXMMHYECKHX, PH3HYECKHX H APYTHX
0coBeHHOCTEeH pa3NIHYHBIX TeHepaLMii opof,

[leTpoxumuyeckas XapaKTepHCTHKAa NOPOABI B ONHO(A3HBIX TeNax MpH
OOBIMHBIX MCCNEOBAHMAX He OTPAXKAET €e CTPYKTYpHble OCOBEHHOCTH, MO-
CKONBKY €CTeCTBEHHble (IIyKTyalMH COIEpPXKAHWH NEePBHUYHBIX XHMMYECKHX
KOMIIOHEHTOB Mallbl H, KaK NpaBHJIO, HE ynaBiHBaloTca. CoBeplUeHHO HHYIO
pOib MrpalT pe3yNnbTaThl NETPOXHMHMYECKHX MCC/EIOBAHHH MHOTOga3HbIX
IMaTpeM, Ife Kaxiaas redepauusa KuMOepnuTOBOi NOpPObl ABNAETCA KPYIHBIM
CTPYKTYPHBIM 3/IEMEHTOM C TOJIBKO €My IpHCYIHM XMMH3MOM. Kpome Toro,
HEKOTOpble OCOGEHHOCTH XHMHM3Ma KHMOGEpIHTOB, B NepBylo OvYepedb NOKa-
3aTeJIK HX KOHTPACTHOCTH M cCTeleHH AH¢depeHIMalii, 0Ka3bBalT Cylle-
CTBEHHYI0 NOMOILUb MpPH OLIEHKAX OTHOCHTENBHOrO BO3PACTa M IOC/IEIOBATENb-
HOCTH 0o6pa3zoBanua mopon (nmonpoGHee 3TH BONMPOCH PacCMATPUBAOTCA B
rit: 7).

B wrydax kumBepnuToBBIX OpeKuMii M3 MHOTMX QMATPEM YCTAaHABIIHBA-
I0TCA JIHHEHHBIE M IUIOCKOMApaslleIbHble TEKCTYPhI TeYEHHs, NPOABIAIOLIHECH
B CcyOnapajuieNIbHO# OpPHEHTHPOBKE Y/UIMHEHHBIX M IUIOCKHX BKITIOYEHHH H
MuHepaIoB. Pe3ynbrathl craTHcTHYecKoi 06paBOTKHM MaccoBBIX ompefeNeHHi
OPHEHTHPOBKH YIUIOLIECHHO-BBITAHYTHIX BK/IOYEHHH B kuMOGepnutoBoii Gpex-
UHH O[THOH M3 TPYBOK SIKyTHM CBMIETENBCTBYIOT O HAJIMYHH B Heil e PBHYHBIX
TEKCTYp TeYeHHs, OPHEHTHPOBAHHBIX CyOBepTHKaNbHO. YIIOmeHHble BKII0Ye-
HUA B KPaeBhIX YACTAX TPyOKH HAKJIOHEHBI K LEHTPY Tena mop yriom 70—80°,

- TIPOCTHPAHHUA MX NapalielIbHbI THHHA KOHTAKTA (puc. 4) Hony'lemwe ‘tuul-f
Hple NMOKa3bIBalT, 4T0 Tpy6ka Ha rinyOHHe CTAaHOBHTCHA yxe, T.e. HmeeT

¢opmy KoHyca, obpaieHHOro BepumMHoi BHu3. Kpome Toro, ITH peaynbnzu
CBHIETENILCTBYIOT, YTO MOJIOCTH [HATPEM 3aNOSIHATIMCH AOCTAFOMHO IUIacTHY-

HbIM pacmiasom. [Tostomy COMOCTAB/IEHHE MEXaHHIMa ¢bopmupoBaHus rpyﬁo:c y
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Puc. 4. Inai xkumbepnutoBolt TpyGxu "OGHaXeHHAsA” ¢ OPHEHTHPHBIMH IHArPAMMAaMH
HopmManeH K IUIHTYaThIM H YMIOWEHHO-BBITAHYThIM KCEHOIATAM M POJICTBEHHBIM BIKIIIOYE-
HHAM.

I — cpopman puarpamma (220 ompepenenuii); OMarpaMmel nmo Pa3HBIM YacTAM TPpyOxu:
II — no socrowoit (57), Il — mo roro-socrounoit (56), IV — no oxwuoi (51), V — no 3a-
nagHO#K (24).



Puc. 5. Cxema TpPelMHOBATOCTH KHMOepnuToB TpyOKxu O6HaXeHHad'' H BMEILIAOLIMAX [0~
JIOMHMTOB TYPKYTCKOR CBHTBI CHHHA,

Kopenusie Buixoms; | — kumGepnutos, 2 — NONOMHTOB; TpemuHbl: I — B KMMGepuTax,
4.— B ponomurax |@ — BepTHKanbHbie (80—90°); 6 — xpyronapaloupme (45—79°); 6 —
MOIOrONazaIMe (10—44")]; 5 — npeanonaraeMsiii KOHTYp TpyGKH,
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Puc. 6. Ilnan Tpy6kH “JleHuHrpan™ ¢ opmel
HaM OTHeNBHOCTH B KHMOGepnuToBo# GpexyH

KOHTYp TpY6-
; 5 — anemen-

, IV — no 3anagno# (200).

Kuna; 2 — KemMOpuACKHEe HIBECTHAKH;

KH: J — NO JaHHBIM rOpHLIX BhIpaGoOTOK,
ThI 3aJIeraHusa KapBbOHATHBIX MOpOoA.

OMarpaMMmel MO Pa3HbIM YacTAM TpyOku:

4 — mo paHMBIM MarHHTOPa3BeaKH

II — no Boctounoi (100), [II — no nenTpansuoi (300)

1 — spynruBnas kumbepnuronan Gpe

I — crommas pmarpamma (600 onmpepenemuii);



M3yuenne TpPEUMHOBATOCTH KHMOEPNHTOBbIX Opekudii B HECKOJIBKHX
Tpy6Kax B3pbiBa MIOKA3aJI0, YTO B MOPOAAX Pa3BHThI TPEIMHDI TPEX OCHOBHbIX
THNOB: 1) TOPH3OHTANbHBIE H MOJOIME, C YITIAMH NMaAeHHA MeHee 10—-20°;
2) BepTMKanbHbie B CyGBepTHKaIbHbIE, C yIaMu Manenus Gonee 80°; 3) Ha-
KIIOHHBIE, C yraamu nanexHus 30—80° (puc. 5, 6).

TpeluMHBI IEPBOTO THIA HEPEAKO ABJIAITCA HanGonee MHOrOUHCIIEHHBIMH.
OHM pacnonaraoTcA NepHeHIMKYIAPHO K JIMHHAM TeYeHHH, H MO3TOMY HX
cleoyeT CYMTATh MONEpeuyHbIMH. BepTHKanbHbie H CyOBepTHKAIbHBIE TPEILMHBI
o6bIYHO MeHee pacnpocTpaHeHbl. [10 OTHOIIEHHIO K IUIOCKOCTH KOHTaKTa Cpe/ii
HHX BBIIENANTCA [BE TPYIIbl: NepleHIMKY/IAPHbIE U NapajuenbHbie. [lepebie
PacIosiaraioTcsA PagMaibHO OT LEHTpa TPYOKH M COBMAfAKT C JIMHMAMH Teye-
HuA KHMBepnuTa, yTo CONMMXKAET MX C MPOMONbHBIMM TpeLIMHAMM [UTYTOHOB.
TpewmHb! BTOPOH rpynnbl OPMEHTHPOBaHbl KOHUEHTPHYECKH MO OTHOLICHHIO
K BEPTHKTBHOH OCH TPYOKH M COBN2alT C IUIOCKONAPAIIENbHBIMA TEKCTY-
pamu KHMOGepITHTa, YTO CBHETENIBCTBYET B MONIb3Y OTHECEHHA HX K MUIACTOBBIM
Tpeuuam. Haknonusie Tpewmnbl (30—80°) HemHOrowMcnenHsl. B ocHOBHOM
OHM HMEIOT OJIMHAKOBOE NMPOCTHPAHHE C PaMaNibHbIMH TPELUHHAMH H, BO3MOX-
HO, ABIAIOTCA NMEPBHYHBIMH [HATOHANBHBIMH. KpoMe nepeuucleHHbIX CHCTEM
NEPBHYHBIX TPELIMH OTOENBHOCTH B KHMOEpPIHTOBBIX 6pexunax HabnmonawTca
CHCTEMBl HAJIOKEHHBIX TpEIUHH, OOYCIIOB/IEHHbIX PETHOHANIBHBIMH [e(opMa-
LHAMH PaMbl IOCIIE CTAHOBJIEHHSA HATPEMBIL.

Oxono 30 % ot obuwero ynucna auatpeM H noutH 100 % xopolLo H3yUeHHbIX
TeNl CIOXKEHO JBYyMA M Gonee reHepauMaMu KumGepauToBbix mopon. Otciona
HallpalMBaeTCA BLIBON O 3HAWMTeNbHO Boree WIMPOKOM PpacrpoCTpaHEeHHH
CTIOXHO TOCTPOEHHBIX JuaTpeM. OaHako 6buT0 Gbl OLIMOKOH TOBOPHTE O MHO-
roca3HOCTH NMPAaKTHYECKH BCeX TpYGOK, NMOCKONbKY M3 HHX [IETAIbHOMY H3Y-
YeHHI0 MOJBEPrajkch, KaK NMpaBuiio, Haubosee KpyNHbie H Gorarbie ATMa3aMy.
Hexoropsie MenkHe Tpy6kH, HECOMHEHHO, CIOXEHbI TONIBKO O/IHOH IeHepally-
el moponsl. BMecTe ¢ TeM MHOTOAKTHOe HOPMHMPOBaHHE He TOIBKO MIAHT-
CKHX, HO TaK)Xe BCeX KPYNHbIX W GOJIBIIMHCTBA CpPeHHX IMATPEM MOXKHO CUH-
TaTh YCTaHOBJIEHHBIM (haKTOM.

[MocnenoBaTenbHble reHepauyu KHMOGEPIHTOBBIX MOPOM B CIOXKHO NOCTPO-
eHHBIX [aMaTpeMax OOBIYHO CYILIECTBEHHO pa3jIHYaloTCA MO TEKCTYPHBIM H
CTPYKTYPHBIM OCOBEHHOCTAM, COMEPKAHHIO MOPGHPOBBIX BKPAIUIEHHHKOB H
KCEeHONHTOB, XHMHMYECKOMY COCTaBY M (pHM3HUYECKMM CBOHCTBaM. KOHTaKThI
MeX1y reHepauusaMH pe3kHe. [IonoXeHHEe KOHTAKTa OTHOCHTEIIbHO MePBAYHBIX
TEKCTYP TeYeHHs B M3YYaeMbIX reHepalUMAX MOpOM M MpHCYTCTBHE OGIOM-
KOB OJHOH M3 HMX B KaueCcTBeé KCEHOJIHTOB B ADPYTOH MO3BONAKT HAJEKHO
ONpeMeNATh MOC/NENOBATENbHOCTh 00pasoBaHMA ITHX reHepaumit (puc. 7).
YCTaHOBIIEHA YETKAA OuYEPEedHOCTh HOPMHPOBAHMA Pa3HBIX MO TEKCTYpe rpymm
KHMOEPIHTOBBIX MOPOJ: BO BCEX CIIYYafAX MACCHBHble KMMOepPIHTbI BHeMps-
JIMCh MO3MHee KUMOGepnuTOBbIX Bpexumil, cpemy KOTOphIX HanGoree paHHHMM
ABNATCA TyPoOpeKuHH.

Heckonbko 0COBGHAKOM CTOAT AHATPEMBI, Y KOTOPBIX pa3iiHyMfA B COCIaBe
NOC/Ie[OBATeIBHBIX TeHepaluii MOpOJ CBOAATCA MOUTH HCKITHYHTENIBHO K
CTENEHH HACBHIIEHHOCTH MX KCEHOJMTAMM IPH HECYLIeCTBEHHBIX BapHaUMAX
XMMM3Ma cOBCTBEHHO MarmMaTHueckoi yacti. KOHTaKTOB MeXIy TAKHMH reHe-
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Puc. 7. Cxemamvyeckuilt pa3zpes kumOepnuToBeIX TpyGok “Ynauwas-3anamnas™ u “Ynaw-
Has-Boctowsan™ [Ceupupmos B.®., 1972 r.; 31].

uym“_amun

KumGepnurossie Gpexumn: [ — I stama, 2 — Il srama, ¢ nepemumbMM Texcrypamm
Teuenns, J — II 3tana, ¢ MaccHBHOI TekcTypo#t cBA3yIomei Macchli; 4 — MWIbHBIE KMM-
GepHUTHI 3AKTIOYHTEIBHOTO 3Tana.

"¥Ypaunas-Bocrounan

5 — asTonmMTOBa” KMMGepimTOBas Gpexuns | 3tana; 6 — xumGepmuToBan Gpexuus II ara-
na, ¢ MacCHBHON TeKCTYpoil cBA3yoweH mMaccsl; 7 — kumGepnut Il 3Tana; 8 — kumbep-
nurosan Gpexuna IV srana; 9 — xwnbubie kuMGepnute: [V stana; J0 — xpymHbie Kce-
HOJIHTHI OCANOYHBIX Mopoa; I/ — KOHTAKTBI PasHBIX reHepanuii KHMGEPITHTOBbIX MOPOL;
12 — smemaonme kap6onatubie noponsi; 13 — paspuiBHbIe HapyLIEHMA.



PALMAMH TOPOJ B OGBIMHOM CMBbICTIE HET, IOCKO/BKY BMECTO IJIOCKOCTH 31eCh
Ha6ITIopaeTcA MoIHAA (10 HECKONBKHX NECATKOB METPOB) 30Ha MOCTENEHHOTO
nepexopa. [logpoGHOe omMcaHHE TAKOH [MaTpeMbl IPHBEJICHO B KOJUIEKTHB-
Hoit pabore I'.B. 3onpHukoBa u ap. [43]. Bmewaioume auarpeMy NOpO/bI
npefcTaBiieHbl KAapOOHATHBIMH M TEPPUTEHHO-KAPOOHATHBIMH OTIIOKEHHAMH
OpHOOBHKA M HWXHero cuiypa. Kumbepnutbl H kapOoHaTHas pama NEpeKpbl-
THI YIJICHOCHOM TONMLIEH cpeHero kapboHa—nepMH.

ITo pesynsrataM 6ypeHus OTYETIMBO BhIABIAKTCA MOPHONOTrHYECKHE e~
MEHTBI IHATPeMbl: BOPOHKOOOpa3Hoe paciuMpeHHe a0 rinyOus 300 M, UeHT-
panbHasa cTonGoobpasHas M TepHdepHiiHble YaCTH, PA3THYAOIIMECH 10 XapaK-
tepy mopon (puc. 8). Cpemu cnaraoumux Tpy6Ky MOpOM BBIAENANTCA KHM-
Gepmuyosbie Gpexwin | 1 II pasHoBHIHOCTeH M rubpunHbie KUMOepnuTOBDBIE
nopoast. Tlepudepuiinbie uacTy TpyOkM croxeHbl Opexudei | pasHOBHOHO-
CTH, UEHTpanbHasA cTonbGoo6pasnas yacTs — Gpexuneii I pasHoBuaHOCTH. B BO-
pOHKOOOpa3HOM PpACIIMPEHHH >Kepfia OTMEYAeTCA 4acTafA MepemMexkaemocTh
kumBepnutoBoii Gpexwun Il pasHOBHMIHOCTH, rubpumHbix (menkonopdwupo-
BBIX M apMpoBbiX) KHMOepIMTOBBIX NOpPon M GIOKOB OCafgOuHBIX KapGOHAT-
HbIX nopop. Ha rny6use 150 M OT JHEBHOH MOBEPXHOCTH mﬁpup.ﬂme Nopokl
CNaranT xunoo6pasHele Tella MOIHOCTBIO 0 1 M. B BOCTOUHOH 4YacTH BOPOH-
Kk006pa3HOro paclIMpeHHs 3TH Tejla MafalT Ha 3anaj noj yriomM 20°, B 3amap-
HO# YaCTH — Ha Kro-BOCTOK Moz yrnom 20—25°. B UeHTpanbHO# 4acTH PaciiH-
peHHs TaKHe Mopofb! HaGooawTCA B BUIE Pa3HBIX I10 pa3sMepaM H3OMETpPHY-
HBIX H BBITAHYTBIX (hOPM, HESCHO BBIPOKEHHBIX CyOBEPTMKANBHBIX CTpYH
BHYTpH KuMOepnMTOBBIX Opexudii. AHAIIOTMYHbIE Pa3HOBHIHOCTH KHMﬁepmd
TOBBIX NMOpOJ BCTPEYaloTCA Takke BOIM3M “WwiaBywax pucdos” OCafI04YHBIX
nopon.

IleTanbHOEe M3yUeHHE Pa3pe3oB MO KepHY CKBaXKHMH M OPHBIM BhipaboTkam
M0Ka3a710, YTO MEpeXodbl MeXny KumbGepnurToBpiMH Gpexunamu [ u II pasHo-
BHIHOCTEH TNpe[CTaBIeHbl 30HOM CMELIEHHS MaTepuasna, MOCTHTaloIed He-
CKOJIBKHX [IeCATKOB MeTpoB. B BepxHeil yacTH BOpPOHKOOODa3HOTO pacipe-
HMS BCTPEYalTCA M3OMETPHYHbIE M YIToBaThie bbbl (A0 1x1,5 m) kumbep-
nutoBoil Gpexwan I pasHoBupHocT cpemu Opexunn Il pasHOBHOHOCTH, YTO
MO3BOMAET HAMEXHO OMpeeNIATh MX BO3PACTHble COOTHOuIEHHA. [Io Xxumuve-
ckoMy coctaBy kumOGepnutoBbie Gpexunu I u 1l pasHoBHAHOCTEH MOYTH Hepa3-
JIHYMMBI, a HaGlloJlaeMble He3HAYMTENbHbIE BADHALMH COOAEPXKAHHH OT/AENIbHBIX
KOMIIOHEHTOB MOTYT GbITh OOYCNOBJIEHBI M3MEHUMBOH MPUMECHI0 KCEHOTEH-
Horo marepuana. [IpakTHuecKas HOEHTHYHOCTb COCTaBa 3THX MOPOA H HANH-
uHe OKpYI/IBIX BKIIIOYEHHH OIHOH PasHOBHOHOCTH Gpexudil B [pyro# HaBOOAT
Ha MbICTh O BO3HHKHOBEHHMHM 3THX MOpPOM B Xofe ObICTPO CMEHMBIUMXCA BYIIKa-
HHYECKHMX IIPOIECCOB, KOIOA He BIONHe 3acThBINas KumbepnuroBas Gpex-
s | pasHOBUAHOCTH GbUTa IpopBaHa (UIIOHAAMH H PacluiaBoM, chopMHpOBaB-
nmmK 6pexunio Il pazHOBHIOHOCTH.

TpewmHOBaTOCTh PAHHUX TE€HEPAlMiA MOPO[, B TeJlaX MHOTro¢asHoro cTpoe-
HMA 3HAUMTENIBHO YCJIOXHEHA B pe3yJIbTaTe HANIOXKEHHS Ha Me PBHYHBIE TPELLHHbI
OpYTHX CHCTEM TPEIHHOBATOCTH, CBA3AHHBIX C HANMPSAXKeHHAMM IIPH BHEIPEHHH
nociefyoIMX NOPUMHA KHMOepITHTOBO# MAarMsl.

YyacTKM [OMATpEM, CJIOXEHHbBIE Pa3HBIMH IeHepaUMAMH KHMOepIHTOBBIX
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Puc. 8. Cxemamueckntt paspes oHoH #3 KUMGepmMTOBLIX TPYGOK AKYTHH [43].

KumGepnuronnie Gpexumn: [ — 1 pasnoummocts, 2 — Il pasmosummocts, 3 — Il pasHOBHIHOCTH ¢ MOBBIIIEHHBEIM copepxaHueM
KCEHOT' éHHOT'O MaTepuana; 4 — MeIKOnopohupoBkle 10 adHPOBBIX KHMGEPHTORbIE IOPOIBI; 5 — BMEILAIOLIHe TPYBKY OCAmOUHbIe
kapGoHaTibIe MOPOABI; 6 — GIIOKH NMEpeMATEIX BMEIAIUMX [OPOR; 7 — MepeKpHIBAKIIHME TpyGKY OCANONHbIE nopoas; 8 — KoH-
TaKTH! (& — peaxwit, § — mocTenenwuIi); 9 — GypOBBIE CKBDKHHEL




fopof, KaK MpaBHiIO, CyLIECTBEHHO PaalTHYaloTCA MO XapaKTepy H HHTEHCHBHO-
CTM MATHMTHOIO MOJIA; B HEKOTOPBIX CYYafX Hafl TAKMMM YYaCTKaMH B Ipe-
[enax OfHOTO H TOTO ke Tena HaGMQalTCA MarHHTHBIE MOJIA MPOTHBOMOJIOX-
HBIX 3HaKoB. Pa3Ho HampaBlieHHasA OCTaTOMHasA HaMAarHHYEHHOCTh MOCNeNoBa-
TEIIbHBIX TeHepauui MOpof, OTAENBHO B3ATOrO TeJla YKa3bIBaeT Ha 3HAUMTENb-
Hble WHTepBaNbl BPEMEHH, pasfieNABlIMe NepuoAn! Mx obpasopanusa. Heobxo-
OMMO OTMETHTH, YTO MArHMTHbIE NMONA HajJ KHMOepnHTOBBIMH TPyOKaMH ABIIA-
10TCA MO3OHEHIIMMM N0 BPeMEeHH BO3HMKHOBEHHA CpeJM 3HOOTeHHBIX Xapak-
TePHCTHK CTPYKTYphl guarpeM. [Ieio-B TOM, YTO MarHMTHBIE CBOHCTBA, CBA-
3aHHbIE C MEPBHYHBIMH OCODEHHOCTAMM COCTaBa MOpoJ, Haubosee KOHTPAcTHO
NPOABJIAIOTCA MPH CePNeHTHHH3AlMK, B XO[e KOTOPOH KPHCTAIIM3YETCA TO-
OaBJIAIOIAA MaCCa MArHETHTA.

[lo HHTEHCHBHOCTM CO3[1aBaEMOTr0 MAarHMTHOTO MONA KHMOepIHTOBbIE
TeJa pasfelfgloTcA Ha TPH IPYNNbI: CTaOOMArHUTHBIE — OT HECKOJIBKHX AeCcAT-
koB g0 100—150 uTn; cpenHeMarHuTHbIe — OT nepBbiX coTeH Ao 1000 HTn;
cunbHOMarHuTHele — Bbile 1000 HTn. MarauTHOe mosne Ham KMMOepPITHTOB BIMH
TeslaMH B GOJIBLIMHCTBE CNy4YaeB 3aBHCHT OT MarHHTHOH BOCHPHMMYHBOCTH 20
3THX MOpOJ, KOTOpas M3MeHserca B Auanaszode n-(107* +107?) CU. Kax
npasuno, Haubonee BBICOKaA MAarHHTHas BOCIPHMMYMBOCTD H aHOMAITHH
HabnioaTCa y Tel, ClI0XKeHHBIX MaCCHBHBIMH KHMOepIHTaMH.

B cBsA3M c TeM YTO KpOMeE MOJIOXMTENLHO HaMarHHYEHHbIX KMMOepIuTOB
CYWIECTBYIOT H OTpPHUATEJIBHO HaMarHH4YeHHble, WHTEHCHBHOCTh MAarHMTHBIX
aHOMA/IMH 3aBMCHT He TOJIBKO OT MATHUTHOH BOCOPHHMYHBOCTH, HO H OT MOAY-
Nl ¥ HaNpaBJIeHHA BEKTOpAa OCTATOYHOH HamMarHHyeHHOCTH. KumGepnutoBbIE
MOpPO/bI Pa3HbIX Tel HMEIT HEOHHAKOBYI0 ECTECTBEHHYI0 OCTaTOYHYI0 Hamar-
HuyenHocts J,. B 3aBHcuMocTH oT oTHowenua J, /J; (rme J; — mHgymupo-
BaHHasA HAMarHHYeHHOCTb) KHMOEPIHTLI pa3fiefAITCA Ha TpH IPYNIbl B Mep-
Boit rpynne nopon, J,, /J; < 1; Bo Bropoit J, /J;=1+1,5; B Tpemseit J, /J; >
> 1,5. Hag kuMOepIUTOBBIMHM TellaMH TpeThedl TpyNNbl MOTYT Habniwoparbcs
OTpHLaTeNIbHble AHOMAJIMM, KOTJa BEKTOp J, HAIpaB/ieH B BEpXHee MOJynpo-
CTPaHCTBO, JIMBO MONOXKMTEsIbHBIE, KOTJa BeKTOp J, HanpapieH B HHXKHee
MOJIyTpOCTpaHCTBO. ECTeCTBEHHO, YTO MONOMXMTENbHbIE AHOMAIIHH B 3TOM CITy-
yae o6naparoT Gonblled HHTEHCHBHOCTBIO, YeM CIIE€IOBANIO Obl OXMIATh HCXOMA
13 BIIMAHUA TONBKO HHIYLUHPOBAHHON HAMArHHYEHHOCTH.

HauGonee o6bryHbl Haj, KKMOEpIMTOBBIMH TEIaMM MATHHTHBIE MOJNA MOMO-
XHMTENIBHOTO 3HaKa, HO YCTaHOBJIEHBI TAKXKE OTPHLATENIbHbIE AHOMAIHH; B OT-
HeTbHBIX C/TyYafgX MATHHTHbIE MOJIA pa3HbIX 3HAKOB HaGiiofJanuchk Haj OTHENb-
HbIMHM YYaCTKAMM OJHOH AMaTpeMbl. PaznMyHO HaMarHMYeHHble KHMOepnuTO-
BbI€ MOPOMBI JaKe B Npefenax OfHOH TPyOKH pa3iMyalICcA MO LUBETY, MeTpo-
rpaHYecKOMy COCTaBY, IUIOTHOCTH, OCTATOYHOH M HHAYLUMPOBAHHOH HaMarHu-
yeHHOCTH. [IpaBaa, onpeneneHHOM 3aKOHOMEPHOCTH B M3MEHEHHH ITHX CBOHCTB
y “TIOJIOXKHUTeNbHbIX"" U OTpHUaTeNbHBIX” KUMOEPIHTOB HE yCTAHOBIIEHO.

[lerporpacuueckue pasnuuus NPOTHBOIONOXHO HAMAarHHYEHHBIX KHMGep-
JIMTOBBIX MOPOM, C/AraloUIHX OJHO H TO )Ke Tesio, 0GYCIOBIIEHbl XapaKTepoM
H HHTEHCHBHOCTBIO TPOABJIEHHA BTOPHYHBIX TPOLECCOB H OCODEHHOCTAMM
nepBHYHOro coctaBa. Tak, B MOMOMXMTENBHO HAMAarHHYEHHOH OpexwMH TpyOKH
"@naXkoK” ONIMBHH HAlEN0 CepPNeHTHHH3HPOBAH, a CBA3YHMIAA Macca CII0XKeHa
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