IMPEANCAOBHE

Teppuropust Poccuiickoit Meaepaupu mo ranz-
A THBIM, T€O0AOTO-CTPYKTYPHBIM OOCTAHOBKAM, OCO-
6EHHOCTSIM MIPOSIBAEHHS SH/IOTEHHBIX H 9K30T€HHbIX I'€0-
AOTHYECKHX MPOIECCOB, PasHOOBPA3HI0 3KCIIAyaTHPY -
eMbIX MOAE3HBIX HCKOMAeMbIX, BKAKOYAs [0/3eMHbIE
BO/IbI, XapaKTEPH3YETCSI BECbMA CAOZKHBIMU YCAOBUSMH
XO3SHCTBEHHOTO OCBOEHHSI.

Crienuguka Kaz0ro OTZEABHO B3SITOTO PErHoHa
B COYETaHHH C MHOTOBEKOBOH HE BCerJa palliOHaAbHOU
[PAKTUKOH OCBOEHHsl HeJp BO MHOTHX CAy4asiX OKasbl-
BaAaChb IPUYMHOM BOBHHUKHOBEHHUsI YPE3BbIYaHHBIX CH-
TyauuH, rpaHHYAIUX C KPYMHbIMH KaTacTPO()aMHd HAH
TEXHOI'€HHO-CTUXUHUHBIMH O€JCTBUSIMH, KOIZa OT TOCy-
JapcTBa TPeOOBAAHCH IKCTPEHHbIE Mepbl U 3HAYHTEADb-
Hble MaTepHaAbHO-TEXHHYECKHE U (PUHAHCOBbIE CPEJCT-
Ba JAS IIPEeJOTBPALLEHHs YeAOBEYECKHX 2KepTB, MOTepH
CEAbCKOXO3SIICTBEHHDBIX YTOAMH, PaspyIleHusi Z0POro-
CTOSIIINX MH:KEHEPHDbIX COOPY:KEHHH U TIP.

C y4eToM 0TMeUYeHHbIX O6CTOATEABCTB H HAKOITHB-
IIUXCS1 DKOAOTHUECKHUX TIPOOAEM, CBA3AHHDBIX C F€OAOTH-~
YeCKOH CpesioH, OblAa C(HOPMYAHPOBAHA HZesl HAIHCa-
HUSI MOHOTpa(UH, OTPaxKalOILeH MHOTOCAOKHOE COve-
TaHHE eCTECTBEHHbIX U aHTPOIIOTeHHbIX IIPOLIECCOB.

B pa6ore ocBemenn cremuguueckue ycAoBHS,
npucymye pernodaM Poccun ¢ pasBUTHIME MHOTOAETHE-
MEP3AbIMH TOAILIAMH, apearaMU IPOSIBAEHHH COBPEMEH-
HOM CEHCMHMYECKOM aKTHBHOCTH, IIPOLIECCAMH OIOA3HE-
06pasoBaHusi, ceAel, abpasuH, KapcTa; U3AOKeHbl BOII-
pOCHI COXPAHHOCTH KayecTBa 10/3¢MHbIX B0/, B pETHOHAX
HUHTEHCHUBHOTO AHTPOIIOTEHHOTO BO3JEUCTBHS U ZIP.

B IOJroTOBKE MOHOIpa(UH IPHHHMAAM Yy4acTHe
Be€AyLIH€E€ Y4Y€HbIE€ CTPaHbI, INPEACTAaBUTEAH PA3AHMYIHDbIX
MHHHCTEPCTB U BEJOMCTB pOCCI/II/I.

Mownorpagus Bratouaer tpu Toma: T.1 — Sxoreo-
Aorust eBporiefickoit wactu Poccuu, 1.2 — xoreororus
Ypara u 3anaauoit Cubupu, 1.3 — Axoreororuss Cu-
6upu u Jlarbuero Bocroka.

nepBbIﬁ TOM COZEPIKHUT OCHOBHOH METOAUKO-TEO~
peTI/I‘-IeCKI/Iﬁ MaT€pHaA, a TaKxKe€ OCHOBHDIE ITOHATHA
U TE€PpMHUHbI, CHOCO6CTByI-0LgI/IC AZIEKBATHOMY BOCIIpUs~
THIO MaT€pHaAa.
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FOREWORD

The territory of the Russian Federation, by its
landscape, geologo-structural situations, specific fea-
tures of endogenic and exogenic geological proces-
ses, variety of exploited useful minerals including
ground water, is characterized by rather complicated
conditions of economic development.

The specifity of each particular region in com-
bination with multi-century and not always rational
development of the earth’s interior became in many
cases the reason of appearing emergency situations,
bordering often on large catastrophes or man-
induced natural disasters, when the country had
to take urgent actions and spend considerable
material, technical and financial means for preven-
tion of human victims, losses of arable lands, dest-
ruction of expensive engineering constructions, etc.

Taking into account the above-mentioned cir-
cumstances and the accumulated geoenvironmental
problems, the idea was formulated to prepare a mo-
nograph which would systemize the multi-compound
combination of natural and anthropogenic processes.

The monograph reviews the specific conditions
typical to the regions of Russia with widely spread
perennially frozen strata, areas of current seismic
activity, processes of landslides, mudflows, abrasion,
karst; it discusses the problems of groundwater
quality protection in the regions being under an in-
tensive anthropogenic impact, etc.

The leading scientists of the country, repre-
sentatives of different ministries and organizations
of Russia took part in the preparation of the mono-
graph.

The monograph consists of three volumes:
Volume 1 — Ecogeology of the European Part
of Russia; Volume 2 — Ecogeology of Ural and

Western Siberia; Volume 3 — Ecogeology of Si-
beria and the Far East.

Volume 1 contains the basic methodical and
theoretical material, as well as some conceptual and
terminological interpretations enabling easier under-
standing of the content.

Skonoeus Poccuu
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BBEJAEHUE

Sxororudeckue mpobaembl Poccun HoCAT cAoz-
HbIH MHOTOTPAHHbIA XapaKTep, a UX pPeIleHHE HUMEeT
OTPOMHYIO 3KOHOMHYECKYI0 H COLMAAbHYI0 3HAH-
MOCTb A CTpaHbl. JKCTEHCUBHBIH XapaKTep pas-
BHUTHS [IPOMBIIIAEHHOCTH H CEAbCKOI'O XOBHﬁCTBa, oT~
CTaAble TEXHOAOTHH, HECOBEPIIEHHOE MPHUPOLOOXPAH -
HOE B3aKOHO/JATEADCTBO IPUBEAH MHOTHE PETHOHbI
K Zerpajaliu MpHPOAHbIX cucTeMm. Pemenne skono-
TMYECKHX NPOOAEM B HACTOSIIIEE BPEMsl y:KE HEBO3-
MO?KHO Ha OCHOBE IPOBE/IEHHUsI AHIIb TIPHPOAOOXPAH -
HbIX MePOTIPHATHH. DKOHOMHKA GOABITMHCTBA PErH-
onoB Poccuu B 3HauMTeAbHOH Mepe oOIpegeAseTcs
206bIuer, TIepepaboOTKON U BBIBO3OM ChIpbsi — B Iep-
BYIO O4epezib HE(TH, rasa, yras, Pa3AHIHbIX METaA-
AMYECKHX M HEMETAAAMYECKHX TIOAE3HBIX HCKOIAe-
Mbix. B cBasu ¢ aTuM Hems6emHo BospacTaiolmee
TEXHOTEHHOE BO3/EHCTBUE Ha IIPUPOJHYIO CPEZAY,
B pesyAbTaTe Yero MPOMCXOAUT 3aMeHa MPHPOZAHBIX
DKOCHUCTEM MPHPOJHO-TEXHOTEHHbBIMH.

Boccranosaenue y:e B pasAM4HON cTeneH Ha-
PYILEHHDBIX TIPUPOAHBIX YKOCUCTEM B HACTOsIIIEE BpE-
Msl HEBOBMO?KHO, OZJHAKO HEOOXOAMMO CMSITYHUTD I10C~
A€JICTBUSI TEXHOTEHHOTO BOBJEHCTBHs U IPEAOTBPA-
THTb CIIOA3aHHE psIZJa PETHOHOB K 9DKOAOTMYECKOU
karactpoge. JIas aTOro B 4HCAe BamHeHIIHX Mep He-
06x0AMMbI paspabOTKa U pPearrsalysi roCyAapCTBeH-
HOH MPOrpaMMbl PALIMOHAABHOTO TIPHPOJONIOAb30Ba-
HUs, YYUTBIBAIOILEH MPUPOAHYI U XO3SHCTBEHHYIO
crienm@uKy Kaxzaoro persona. Hayurnoft ocnosoii Ta-
KOH IIPOrpaMMbl ZI0OAKHA ObITb CHCTEMATH3aLMsl 3Ha~
HUH O 3aKOHOMEPHOCTSIX B3aMMOZEHCTBHsI reocdep
U 6uocepbl MexkAy COOOH U C TeXHOCHEPOH,
ZAsl dero TpebyroTcsi (pyHZAMeHTaAbHble 0000IIeHHs
M CHHTE3 JaHHbIX BCEX HAyK O -JeMAe.

ITo coBepIeHHO HOBasi MPObAEMa, TaK KaK MH-
poBas HayKa, B TOM 4YHCAE T€OAOTHs, Pa3BHBAAACD IO
nytu auddepenunanun. Aumb B XX B. BO3HHKAH
“norpanuynple” HaydHbIE AMCIMIIAMHBI — TeOXMMHS,
6uoreoxumus u T.Z. B nepsbie gecarunerua XX B.
Ha OCHOBE H3Y4YEHHsI FOPHO-IIPOMbIIIAEHHBIX PAaHOHOB
B.N.Bepnaackuii, A.E.(Depcman u ux nocaezosare-

Ton I. Esponelickas uacnip

INTRODUCTION

The environmental problems of Russia have
a complicated and multi-aspect nature. The solu-
tion of them is of great economic and social
importance for the country. The extensive industrial
and agricultural development, outdated technolo-
gies, imperfect environment legislation have led
to degradation of natural systems in many regions.
Today it is already impossible to solve environ-
mental problems only through taking preventive
measures. [he economy of the major regions
in Russia is determined, to a considerable extent,
by production, processing and transportation of na-
tural resources and, in the first turn, oil, gas, coal,
various ores, non-metalliferous useful minerals.
In connection with this, the natural environment is
inevitably subject to intensive anthropogenic impact
changing, as a result, the natural ecosystems into
anthropogenically deteriorated ones.

The recovery of the deteriorated ecosystems
is impossible today, but one can mitigate the con-
sequences of the anthropogenic impact and protect
some regions against environmental catastrophes.
For this purpose a state program on rational land
use will be required, which would take into con-
sideration the natural and economic specificity
of each region. The scientific basis for such pro-
gram should be systematization of knowledge how
the geospheres and biosphere interact between
each other and with the anthropogenic sphere.
To achieve this, it will be necessary to carry out
fundamental generalization and synthesis of data
gained by all earth sciences.

This is quite a new problem, as world science,
including geology, has been developing by the way
of differentiation. Only in the XX century the re-
lated scientific disciplines "appeared” — geoche-
mistry, biogeochemistry, etc. In the first decades of

the XX century, basing on the studies of mining
regions, V.[.Vernadsky, A.E.Fersman and their
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INTRODUCTION

AM OTMETHUAH Ba:KHEHILIYI0 POAb TEXHHYECKH BOOPY-
?KEHHOTO YeAOBEKa B MPE0OPa30BAHUU NIPHPOZAbL U €TI0
BO3/IEHCTBUM Ha Bee cepbl eMAU. Dbiau chopmyan-
POBaHbI NPEJICTABAEHHsI O TEXHOTEHESE, O IPOU3BO/ -
CTBEHHOH J/eSITEABHOCTH YEAOBEYECKOTO COOOLeCTBa
KaK IAQHETAPHOH T'EOAOTMYECKOH CHAE, CPAaBHUMOH
IO [IOCAEACTBHSIM €€ BO3AEHCTBHsI C OCHOBHBIMH IIPH-
POAHBIMU IIPOLIECCAMH.

3a nocaeznue ECATHAETHS B Pa3AMYHBIX OTPAC-
ASIX HaYK HaKOTIAEH OTPOMHbBIH MaTepHaA MO TEXHO-
reHHOMY BO3Z€HCTBHIO Ha TIPUPOHYIO CPeJLy, HaMe-
THACS SIBHBIH CHHTE3 HayK o 3emAe B pycae obiueit
“sKkonorusanuu’ HAYK U TEXHOAOTHH.

B atom cunTese BazsHeHmas poab MpUHAAAEKHT
TMIPUKAQIHBIM HayKaM — TOPHOMY /€Ay, HedTerasorl-
POMBICAOBOH TE€OAOTHH, THZPOTEOAOTHH, HHKEHEePHOH
reororuy, reoxumud u ap. Ilpu stom B Kaxkzol us
IIPUKAAZHBIX HayK (OPMHPYIOTCA CBOH SKOAOTHYEC-
kue HarpaBienus. Hapsazgy ¢ stum mpoucxoaut pas-
paboTKa ob11el TeopeTHIeCKOH 6asbl SKOAOTHUECKUX
HalpaBAeHHH B HayKaX 0 3emAe, GHOAOTHH, SKOHO-
muke, cormororuu. Obmue TeopeTHyeckHe BOMPOCHI
(POPMHUPYIOLIErocsi IKOAOTHIECKOTO HalpaBAEHHUS
B Haykax 0 3emae paccMotpenbl B pabotax A.B.Cu-
nopenxo, E.M.Cepreesa, A.A fAnummuna, E.A.Kos-
aosekoro, M.B.Kpyrsa, I'.C.Baprausua, B.T.Tpo-
¢umona, JI.I.3urunra u ap. B reorpaguuecknx
HayKax TeopeTHJecKHe oO00ILeH s, CBsS3aHHbIe C KO-
rorusaumeit”, caerannt F1.I'T.Iepacumopbiv, B.B.Coua-
Bo#, B.T.Poszanosbmv, C.IT.INopmkosbv 1 ap., B 610~
Aorun u skorormu — H.MD.Peitmepcom, .B.I'u-
pycosbiM, B.I1.Kasnaueeswim, B./l.(Dezoposbim
u ap. B coszamme skonormuecxoro HampaBaeHHs
B reoxumuu BaxHbIH BKAaz BHecAn A.M.Ilepenn-

man, HO.E.Caer, B.B.Kosaabckuii, M.A.I'raz0B-
ckas, K.M.Aykames, C.P.Kpaiinos, B.M.I1sew,
B.B.MBanos. dxororuueckoe HarmpaBAeHHE B THJ-
poreonorun cpsasano ¢ pabotamu |.C.Baprausma,
B.M.['oababepra, H.W.ITrotaukosa, A.A.Kapuesa,
B.H.Ocrposckoro, A.A.Octposckoro u ap. B un-
»KeHEPHOH Te€OAOTHH SKOAOTHYECKHE HCCAELOBaHHUA
usBectHbl 6aarozapsi  Tpyaam E.M.Cepreesa,
I'.K.Bonzapuka, I'.A.I'oroaxosckoi, M.M.Ma-
sypa, B. T.Tpopumona, /I.I".3urunra, I'.A.Kop-
¢a, B.M.Ocunosa u ap. B reokpuororun cymecr-
BEHHbIA BKAaJ B SKOAOTHHYECKOE HaIlpaBAEHHE BHECAU
B.A . Kyapsasues, 3./.Epmos, [T.1.Meabuuxos,
C.E.I'peurues u ap., B nousosegenun — [.B./lo6-
posoabckuit, E.Jl.Hukurun u ap.

COBpeMeHHOE COCTOSIHHE 3KOAOIHY€CKHX l'IpO6-
A€M B HayKax O BGMAC, B3aHMMOOTHOIIEHHST I'€OAO~
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followers outlined the important role of a technically
armed man in the transformation of Nature and
his influence upon all the spheres of the Earth.
The ideas were formulated on technogenesis, ac-
tivities of human community as a planetary geolo-
gical force comparable, by the consequences of its
impact, with basic natural processes.

During the recent decades, a large amount
of information on the anthropogenic impact on
the environment has been gained by different
scientific branches; a notable move has appeared in
the synthesis of earth sciences towards general
“ecologization” of sciences and technologies.

The most important role in this synthesis
belongs to applied sciences — mining, oil- and
gas-producing geology, hydrogeology, engineering
geology, geochemistry, and others. At the same
time, each of the applied sciences forms its own
ecological (environmental) branches. Alongside,
a general theoretical base is developed for ecological
directions in the earth sciences, biology, economics,
sociology. The general theoretical aspects of the
forming ecological direction in Earth Sciences are
discussed in the publications of A.V.Sidorenko,
E.M.Sergeev, A.L.Yanshin, E.A Kozlovsky,
[.V Krut, G.S.Vartanyan, V. T.Trofimov, D.G.Zi-
ling, and others. In Geographical Sciences
the theoretical generalizations connected with “eco-
logization” are made by I.P.Gerasimov, V.B.So-
chava, B.T.Rozanov, S.P.Gorshkov and others;
in Biology and Ecology — by N.F.Reimers,
E.V.Girusov, V.P Kaznacheev, V.D.Fedorov, et al.
In Geochemistry an important contribution was
made by A.l.Perelman, Yu.E.Sayet, V.V .Ko-
valsky, M.A.Glazovskaya, K.I.Lukashev, S.R.Krai-
nov, V.M.Shvets, V.V Ivanov. The ecological direc-
tion in Hydrogeology is connected with the research
works of G.S.Vartanyan, V.M.Goldberg, N.I.Plot-
nikov, A.A Kartsev, V.N.Ostrovsky, L..A.Ostrov-
sky, et al. In Engineering Geology the ecological
investigations are known due to the publications

of E.M.Sergeev, G.K.Bondarik, G.A.Golodkov-
skaya, [.I.LMazur, V.T.Trofimov, D.G.Ziling,
G.L.Koff, V.I1.Osipov, and others. In Geocryology
a considerable contribution was brought by
V.A Kudryavtsev, E.D.Ershov, P.I.Melnikov,
S.E.Grechishchev, and others; in Seil Science —
G.V.Dobrovolsky, E.D.Nikitin, et al.

9kozeonoeus. Poccuu




BBEAEHUE

TMYECKUX, reorpaHuecKux, GHOAOTHYECKHX H COLM-
AAbHBIX HAYK MPH PEIIeHUH 3KOAOTHYECKUX 3a7ay Zie-
TaAbHO paccmoTpenbl B MoHorpaguu B.T. Tpopumosa,
J.I.3urunra u ap. [214]. B sroii pabore aBTopbi
060CHOBDBIBAIOT CYILECTBOBAHHE SKOAOTHYECKOH reo-
AOTHH, DKOAOTHYECKOH Teorpa(Hu, SKOAOTHYECKOrO
TI0YBOBE/IEHUs] KAK OCHOBHBIX COCTABASIIOIIUX TE03KO-
AOTHH.

YeroBeyecTBo B BospacTalomux maciirabax uc-
MOAb3YeT Hezpa 3eMAM ZAS CaMblX PasAHYHbIX 1Ie-
A6l — US3BA€YEHHs] MHHEPAAbHbIX U SHEPreTHIECKHX
PECYPCOB, CTPOUTEAbCTBA HH?KEHEPHBIX COOPYKEHHH,
3aXOPOHEHHMs] TIPOMBINIAEHHbIX 0TX0A0B. K3ydenue
Heap 3eMAu TpebyeTcs He TOABKO JAS pelIeHHs
MPUKAAZHBIX 337a4, HO U ZAsl IOHUMaHHsI 0COOeHHOC-
TeH MPOSIBAEHHs] COBPEMEHHBIX I'€OAOTHYECKHX I1PO-
LIECCOB, HCTOPUM PA3BUTHS HALIEH I[TAQHETHI, 3aKOHO~
MepHOCTel MPOsIBAEHHUsT U pasBuTUs :xusHH. | [pomec-
Cbl B Heapax 3eMAH BAUSIOT Ha (DOPMHUPOBAHUE
U 3BOAIOLMIO AQHZAIIA(TOB U B 3HAYUTEABHOH Mepe
OIIPEJEASIIOT ero OHOAOTMYECKYIO IPOJAYKTHBHOCTD,
6AaronpUATHOCTb JAsl  (PYHKLMOHHPOBAHHS 2KHUBbBIX
OPraHHU3MOB, €r0 3CTETHYECKYIO LIEHHOCTb.

Bropaxenue yeroBexa B Heapa 3emMau MHOroo6-
pasHo 1o (popMe — 3TO paspaboTKa KapbepoB, INAXT,
PYZHUKOB, CTPOHUTEABCTBO II0J3EMHbBIX KOMMYHHKa-
UMH U KOTAOBAaHOB, OypeHHe CKBaXKHH, B3PbIBHbIE pa-
60TbI, U3MeHeHHe peAbeda, CO37aHHE BOJOXPAHHU-
AMIL, IIAOTHH M KaHAAOB, XUMHYECKOe, paZIHOAKTHBHOE,
TEeIIAOBOE 3arpsisHeHHe II0YB, FOPHBIX I0POJ, MOZA3eM-
HbIX BOJ H T.J.

Taxue wunTeHCHBHDIE (OPMbI BMeUIaTEAbCTBA
BbI3bIBAIOT MHOT00OpasHble OTPHULIATEAbHbIE, a TIOPOH
U KaTaCTPO(PUIECKHE TTOCAECTBHS AL BCEH OKPYzKa-
IOIEH CPeabl, YCAOBHH ?KHU3HH YeAOBEKA U APYTHX
?KUBbIX OPraHU3MOB. 3arpsIsHsIOTCS aTMoC(epa H ToH-
BEHHO-PaCTUTEABHBIH CAOH, MOBEPXHOCTHBIE U TOJ-
3€MHbIE BOJbI, TMPOJAYKTbI CEAbCKOXO3SHCTBEHHOIO
NIPOM3BO/ICTBA, AKTUBHU3UPYIOTCSI 3EMAETPSICEHHs], OTIOA-
3HHM U CEeAH, KapCTOBbIE U JIPYTHE OMMAacHble eOAOTH-
YeCKHE MPOLIECChI, PAa3PYNIAIOTCS POU3BOJCTBEHHbIE
COOPY?KEHHUsSI U PKHABIE IOMA, YHHUTOKAIOTCS CEABCKO-
XO35IMCTBEHHBIE yTOZbsI, THOHYT AeCa, CHHUKAIOTCSL YPO-
?Kau, UCYE3AI0T PEeJIKUE BHUZDI KUBOTHBIX U PACTEHHH.

l_[peAMeTOM 9KOr€OAOTHH MOTYT pPacCMaTPH-
BaTbCsl 3aKOHOMEPHOCTH B3aUMOZJEHCTBHUS AUTOC(eE-
pbI U 6HOC(hEPDI C YIYETOM TEXHOTEHHOTO (PAaKTOPa JAS
000CHOBaHHsI PaLIMOHAABHOI'O H3Y4eHHs], HCIIOAb30Ba-
HUSI U OXPaHbl OKPY?KAIOLIEN CPezbl KaK Cpeabl 06H-
TaHMs KUBbIX OPraHM3MOB M YEAOBEKa. O6wbexramu
DKOAOTHYECKUX HCCAEOBAHUH SIBASIOTCSI KOMIIOHEHTBI

Ton I. Esponelickas uacnip

The current status of ecological problems in
the earth sciences, interrelations of geological, geo-
graphical, biological and social sciences in solving
environmental tasks are in detail discussed
in the monograph of V.T.Trofimov, D.G.Ziling,
et al. [214]. In the given monograph the authors
prove the existence of environmental geology, envi-
ronmental geography, environmental soil science as
basic components of geoecology.

People in ever growing scales use the Earth’s
interior for very various purposes — extraction
of mineral and energy resources, construction of en-
gineering structures, disposal of industrial wastes.
The study of the Earth’s interior is necessary not
only for solution of applied tasks, but also for
understanding specific features of modern geological
processes, evolutionary history of our planet, re-
gularities in functioning and development of life.
The interior of the Earth serves as the basement of
landscapes and to a considerable extent determines
its biological productivity, favourability for functio-
ning of living organisms, its esthetic value.

The invasion of man in the Earth’s interior is
multiform. It includes: development of quarries,
pits, mines; construction of underground commu-
nications and trenches; borehole drilling; explosion
works; relief leveling; construction of water tanks,
dams and canals; chemical, radioactive and thermal
contamination of soils, rocks and ground water,
and so on.

All this causes various negative and sometimes
catastrophic consequences for the entire environ-
ment, life conditions of man and other living
organisms. Namely: the atmosphere, soils and ve-
getation, surface and ground water, agricultural
products become contaminated; earthquakes, land-
slides, mudflows, karst and other hazardous geo-
logical processes come into activization; industrial
constructions and apartment houses are destroyed;
agricultural lands are annihilated; forests are pe-
rished; crop yields are lowering; rare species of ani-
mals and plants disappear.

The subject of geoecological study can be
regularities of interactions between lithosphere and
biosphere with account of an anthropogenic factor
for substantiation of the rational use and protection
of the environment as a habitat of man and living
organisms. The objects of environmental investi-
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INTRODUCTION

F€OAOTMYECKOH CPEeZbl U MPUPOLHO-TEXHOTEHHDIE [0~
CHCTEMbI, U3MEHSIIOIUUECS] 110/ BAUSIHUEM J€SITEAb-~
HOCTH 4Y€AOBEKa W IPUPOJHBIX (PAKTOPOB U B CBOIO
o4yepezb aKTUBHO BAMSIIOILME HAa PAa3BUTHE YeAOBEYeC-
KOro o0IecTBa U COCTOSIHHE AIOOBIX DKOCHCTEM.

Axoreororuss (Kak OZHO M3 HalpaBACHHEH B reo-
AOTHYECKOH HayKe) ellle TOABKO (DOPMHPYETCS] U CHC-
TeMa ee OCHOBHDIX IOHSITHH HaXOJHUTCSl B CTAZMM CTa-
noBaenwsi. | [oatoMy anst 6oaee weTkoro BocrpusATHS
CAO2KHOTO MaTepHaAa TPe6GyIOTCsl HEKOTOpPbIe MOsICHe-
HUS K MCTIOAb3yeMbIM TepMuHaM U rousTuaM. (Huxe
IIPUBOAMTCS KPAaTKUH IlepedeHb OIpeseAeHHA OCHOB-
HbIX TOHATHH, IPUHATHIX MPHU COCTABACHHH HACTOS-
meit monorpaduu. | lepeyenb cocTaBreH B andaBuT-
HOM TIOpSIZIKE U SIBASIETCSI OTKPBITBIM JIAsl ZIOTIOAHEHHH
¥ yTOYHEHHH ).

Monorpagust “Dxoreororust Poccun” sBasercs
PEe3yAbTATOM MHOTOAETHHX HCCAEJOBAHHH KOANEKTH -
sa BCEI'MHI'EO, a Takixke yuemnix Mocksor
u Canxr-Ilerepbypra, paboraromux B cucreme Mu-
HHCcTepcTBa Mpupoanbix pecypcos PM, Poccuiickoit
aKkazeMun HayK, PoccHiCKoH aKaZeMHH eCTeCTBEeHHbIX
HayK, BbICIIEro 06pa3oBaHHs M JPYTHX BEJOMCTB.
Buecre ¢ usgannoii B 1992 r. 8 Eponie Monorpagueii
“Geology and the Environment in Western Europe”
3TH paboThl JAAYT IpeJCTaBAeHHE 00 DKOAOIMYECKOM
COCTOSIHMM TIPAaKTHYECKH BCeH TeppHTopun EBpormr,
4TO MO3BOAUT BHECTH CYILECTBEHHBIH BKAAZ B peleHHe
rA0GAABHBIX U KOHTHHEHTAAbHBIX SKOAOTHYECKUX H CO-
LHAABHO-9KOHOMHMYECKHX TIPOOAEM.

PaccmarpuBaemble B MOHOrpauu BOHPOCHI OC-
BeIlleHbl ¢ Pa3AMYHOH [TOAHOTOH U 0OOCHOBAHHOCTDBIO
(PaKTHYeCKUMH JaHHbIMH. HekoTopble moAozkeHus
CAeZlyeT paccMmaTpHBaTb Kak auckyccuonubte. Or-
ZleAbHbIE HAIlPABAEHHs] DKOAOTHYECKHX HCCAeZOBa-
HUH, HalpUMep reoU3HKa SKOTEOCHUCTEM, IO CyIIec-
TBY TOABKO C(OPMYAHPOBAaHbI. JTO €CTECTBEHHOE
CAeACTBHE HEPAaBHOMEPHOIO Pa3BUTHsI HOBOIO Harl-

PaBAE€HHA rE0AOTHYECKOH HAayKHu — HKOAOTUYECKON
rF€OAOI'HH.
OCHOBHaH LHEAb MOHoOrpaguu — 0606LgeHI/IC

HMEIOILHXCS JAaHHBIX 00 3KOAOIMYEeCKOM COCTOSIHHU
Y 9BOAIOLIMU TeoAorHYeckol cpeabt Poccuu, uto oco-
6EHHO aKTyaAbHO B CBSI3H C PAa3BHBAIOIIMMCS MHPO-
BBIM 9KOAOTHYECKHM KPH3HCOM. JKOTEOAOTHS ZIOAZK-
Ha BHECTH CYILECTBEHHbIH BKAAQJ B PEIIEHHE MHOTHX
9KOAOTHYECKHX NPOo6AeM H KOHKPETHBIX 3aZad Ha-
YYHO-TEXHHYECKOI'0, T€XHOAOTHYECKOTO, dKOHOMH-
YEeCKOro IAaHAa, B pPaspabOTKy TrocyAapCTBEHHON
MPOrpaMMbl PALIMOHAABHOI'O HEZPOIOAb30BAaHHUS.
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gations are the components of the geological space
and natural and anthropogenically disturbed geo-
systems changing under an impact of man's activity
and natural factors, and, in turn, exerting an in-
fluence upon the development of the human society
and state of any ecosystems.

Ecogeology (as one of the branches in geo-
logical science) is only under development and its
basic concepts are at the stage of formulation.
Therefore, for easier understanding of the so com-
plicated information, the terms and concepts used
require some interpretations. Below is a brief list
of definitions accepted in the present monograph.
The list is open for further additions and spe-
cifications.

The monograph “Ecogeology of Russia” is
the product of the multi-year investigations carried
out by VSEGINGEQ, the scientists from Mos-
cow and St.Petersburg working within the Russian
Federation Ministry of Natural Resources, Russian
Academy of Sciences, Russian Academy of Na-
tural Sciences, universities and other organizations.
This book together with the monograph “Geology
and the Environment in Western Europe” pub-
lished in Europe in 1992 will give the picture of
the environmental situation actually on the entire
territory of Europe, which will bring a significant
contribution to the solution of global and con-
tinental ecological, social and economic problems.

The issues, presented in the monograph, are
discussed with a different degree of completeness
and groundness by factual data. Some statements
should be considered as debatable. Some directions
of ecological investigations, for example, geophysics
of ecogeosystems, are only formulated. This is
explained by irregular development of a new branch
of geological science — environmental geology
(ecogeology).

The basic goal of the monograph is to ge-
neralize the existing data on the ecological situation
and evolution of the geological environment in
Russia, which is especially actual due to the deve-
lopment of a global environmental crisis. The eco-
geology must bring a significant contribution to
the solution of many environmental problems and
concrete scientific, engineering, technological and
economic tasks, as well as to development of a state
program on rational use of natural resources.

9kozeonoeus. Poccuu




BBEAEHUE

Ilepeuenp ocHoBHBIX TepMuHOB
H NOHSTHH 3KOT€OAOTHH

Buocgepa — obractb cymectBoBanus KUBOTO Be-
mectBa (B.M.Bepnaackuit), o6orouka 3eman, B Ko-
TOPOH TPOTEKAET KH3Hb BCEX OPTaHU3MOB (KMBOTHBIX,
pAaCTEeHHH, MHKPOOPTAaHH3MOB, 4YeAOBEKa), CBs3aHHas
C aTMO-, THAPO-, TIe0CHEPOH U BepXHEH YaCTbIO AHTO-
cpepor. Coctas, cTpykTypa M 3HepreTHKa 6GHOC(HEPDI
B 3HAYHMTEABHOH Mepe 06YCAOBACHBI ZESATEABHOCTBIO KU~
BbIX OPraHU3MOB. DHOC(epa BKAIOYAET YeThIpe OCHOBHBIX
KOMIIOHEHTa: KMBOe BerecTBO (BCe OpraHH3MbI MAAHe-
Tb1), 6HOreHHOEe BelecTBO (OpraHHYecKHe M OpPraHOMH-
HepaAbHbIE TIPOAYKTbI, CO3/IaHHbIE B PE3YAbTaTe KH3HE-
ZIeTEADHOCTH OpPTaHH3MOB, — YTOAb, HE(QTb, TOPP
M 7p.), 6HOKOCHOE BEIeCTBO — MPOAYKT B3aHUMOZEHCT-
BUS 2KHBOH M HEKMBOH Tpupoabl (ocazouHble MOPOZBI,
BOZa, ra3, aTMocdepa H Zp.) M KOCHOe BemecTBo (Mar-
MaTH4eCKHe ¥ MeTaMOp(UIECKHe 06Pa3OBaHMS, KOCMH-
4ecKasl TIbIAb, METEOPHUTDI. .. ).

Buoreonenos — coBoKymHOCTb B3aMMOCBSI3aHHBIX
PACTUTEABHDBIX U KMBOTHBIX OPraHH3MOB U UX abHOTH-
4eckoit cpeapl obutanus (AaHAMA]THI, MOYBA, TTOBEPX-
HOCTHbIE U II0J3eMHble BOZbl, FOpPHblIe MOPOAbI, aTMOC-
epa U Ap.), OAHOPOAHOHN MO TOMOTPAPUUECKHM, MHK-
POKAHMAaTHYeCKHM, THZPOAOTHYECKHM
U ApyruM ycAoBusM. Bazkuefimas ocob6ennocts 6uoreo-
LIeHO3a — CaMOPEryAHPOBaHHe, MO3BOASIOIIee BOCCTa-

IIOYBEHHDbIM,

HaBAHBAaTb HapYIIEHHOE PAaBHOBECHE.

Ieonornueckas cpega (ogHa U3 cocTaBASOIIMX
OKpY2Kalolllell cpezibl) — BEPXHssT YaCTh 3eMHOH KOpbl,
ZIOCTYIIHAsl TEXHOTEHHOMY BOBZEHCTBHIO M BKAIOYAIOILAsl
B cebs1 TOpHbIE MOPOJbI, TI0/I3eMHbIE BOZbI, TIPUPOLHDIE
rasbl, MUKPOOPTAHU3MbI, HAXO/SIIUECS] BO B3AUMO/EH -
creun. Kax mpasuro, k reorormueckoit cpeze oTHOCST
TaKzke MOYBbL. XapaKTePU3YeTCs eCTECTBEHHbIMH Ieo-
(PUBUYIECKMMH U TEOXUMUYECKHMH TIOAAMH U HAXOZHUTCS
110/l BAMSIHMEM MHOTOO6DA3HbIX TEXHOTEHHBIX HaTPY30K.

3arpssHeHHe TeoAOTHMYECKOH cpeabl — TeXHO-
reHHOE M3MEHEHHE OCHOBHbIX IIOKa3aTeAeH CBOMCTB,
cocTaBa U COCTOSIHHMSI OJHOTO MAM HECKOABKHX KOMIIO-
HEHTOB T'€OAOTHYECKOH CpeZibl, MPEBbILIAIOIIEE TIpesie-
AbI UX MHOTOAETHHX €CTECTBEHHbIX KOA€OaHHUH Ha pac-
CMaTpHUBaeMOH TepPUTOPHH. [PasAMyaroT XUMHYeCKoe,
(usugeckoe (TemAOBOE, MeXaHHYeCKOE, paJHOAKTHBHOE,
SAEKTPOMAarHMTHOE) M GHOAOTMYECKOe 3arpsisHEHHe.

3arpssnenne okpy:karolleldl cpeabl — IOCTYII-
AeHHE B OKPYKaIOUIyI0 CPeLy AOObIX BEIIECTB HAH BH-
2108 sHEpruu (TerAo, paMOAKTHBHOCTD, BHOpAIMA U JIp.)
B KOAMYECTBAX, MPEBbIIAIOIINX YCTAHOBAEHHbIH ZOITyC-
THUMbIH ypPOBEHbD.

I/ICTOITECHHC reoAOru4ecKou cpeabr — H€O6paTI/I-
Mblé U3MEHEHHs] CBOHCTB M COCTOSIHHSI I€OAOTMYECKOH
CpeAbl BCAEACTBUE qpesMepHoﬁ LLO6bI‘{Pl MHHEPAAbHbIX
PECYPCOB U HEPAITHOHAADHOT'O HUCIIOAb30BaHHUS IIOA3€EM~

Ton I. Esponelickas uacnip

List of basic terms and concepts

of ecogeology

Biosphere — an area of living matter existence
(V.I.Vernadsky), a cover of the Earth where all
the organisms (animals, plants, microorganisms, man)
live and which is connected with the atmo-, hydro-,
pedo-spheres and the upper part of the lithosphere.
The composition, structure and energy content
of biosphere to a considerable degree depend
on geological and current activity of living organisms.
Biosphere includes four basic components: living
matter (all the organisms of the Planet), biogenic
matter (organic and organo-mineral products pro-
duced by activities of organisms — coal, oil, peat,
etc.), bio-inorganic matter — a product from organic
and inorganic nature interactions (sedimentary rocks,
water, gas, atmosphere, and so on), and inanimate
matter (magmatic and metamorphic formations,
cosmic dust, meteorites...).

Biogeocenosis — a combination of interrelated
plant and animal organisms, and abiotic habitat
(landscapes, soil, surface and ground water, rocks,
atmosphere, etc.), homogenous by topographic,
microclimatic, soil, hydrological and other conditions.
The key feature of biogeocenosis is self-regulation
enabling the recovery of disturbed balance.

Geological environment (one of the compo-
nents of the environment) — the upper part
of the earth’s crust vulnerable to an technogenic
impact, which includes: rocks, ground water, natural
gases, microorganisms being in interaction. As a rule,
the geological environment includes also soils.
[t is characterized by natural geophysical and
geochemical fields and undergoes various technoge-
nic loads.

Contamination of the geological environment —
man-induced change of basic properties, composition
and state of one or more components of the geo-
logical environment, exceeding the levels of multi-
year natural variations on a territory under con-
sideration. Distinguished are chemical, physical
(thermal, mechanical, radioactive, electro-magne-
tic) and biological types of contamination.

Environmental contamination — penetration
of substances or energy of any kinds (heat, radio-
activity, vibration, etc.) in the environment in amounts
exceeding an accepted allowable level.

Depletion of the geological environment —
irreversible changes in the properties and state of
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INTRODUCTION

HOT'O TEOAOTMYECKOTO MPOCTPAHCTBA B MPOLIECCE XO3sIH -
CTBEHHOH JeATeAbHOCTH.

Aangmat — TeppHTOpHAaAbHAs CHCTEMa, COCTOSI-
asi U3 B3aUMOJEHCTBYIOIINX TIPUPOAHBIX HAH MPHPOZ-
HbIX H aHTPOIOTeHHbIX KOMIIOHEHTOB U KOMIIAEKCOB OoAee
uuskoro Takconomudeckoro panra ('OCT 17.8.1.01).

AuTOoMOHMTOPHHT — cHcTeMa HaGAIOZEHUH U KOH-
TPOAsL 32 MapaMETPAMH COCTOSIHHsI KOMITIOHEHTOB T€OAO-
THYECKOH CPEZIbI.

Momnutopunr oxpy:kalomei cpeapl — cHcTeMa
HOCTOSTHHBIX (ePUOMIECKUX ) HAGAIOZEHHI U KOHTPOAS
3a COCTOSIHHEM OKPY:KalOLIeN Cpebl, a Takxke IIPOrHo3a
€ro BO3MOKHbIX HU3MeHenui. Pasauuaior MOHHTOPHHT:
CaHUTAPHO-TOKCHKOAOTHYECKHH, GHOMOHHUTOPHHT, pa-
ZIUOAOTHYECKUH, F€OXUMUYECKHH, MOHUTOPHHT I0Z3€M-~
Hbix Boz u aAp. [ lo obbexTam u MeTozaM HabArozeHHs
pPaBAMYAIOT: Ha3eMHbIH, BO3ZYIIHbIH (23pOMOHUTOPHHT),
KOCMHMYECKHH U Jp.

Oxpy:xaomasn cpega — Bce MaTepHaAbHOE H Zy-
XOBHOE, YTO OKPY2KAeT COBPEMEHHOIO YeAOBEKa H C 4YeM
IPSIMO HAM KOCBEHHO CBSI3aHbl €r0 CYILIECTBOBaHHE
U TIpOU3BOACTBEHHast AesiTeAbHOCTh. OKpysKatomas cpe-
Ja BKAIOYAeT: aTMocepy U ruzapocdepy, Mo4Bbl, BepX-
HIOI0 4YaCTb AHTOC(EPDI, PACTUTEABHbIA M KUBOTHDBIH
MHp, TEXHOTeHHble M MPHPOJHO-TEXHOreHHble 06pa3oBa-
HUsl, & TaK2Ke 06pa3OBaHusl, CBSI3aHHDbIE C TBOPYECKOH Ay~
XOBHOH 7KH3HBIO YEAOBEYECKOro 0OILecTBa.

Oxpal—la reoAOTHYECKOH cpeabl — CHCTEMaA rocy-
AapCTBEHHDIX, PETHOHAAbBHDIX aZ[,MPIHI/ICTpaTI/IBHO-XOBﬂﬁC-
TBEHHbIX H OGLECCTBEHHbIX Meponpnﬂ'mﬁ, obecrieyrBa-
IOIIUX PAIITHOHAABHOE€ H KOMIIAEKCHOE HCIIOAb30BaHHE
BCEX KOMIIOHEHTOB F€OAOIHYECKOH cpeabl C COﬁAIOﬂ,eHH-
€M 3KOAOTHYECKHX HOPMATHBOB [JAsd CO3JaHHUA OITH-
MaAbHbBIX yC}\OBI/Iﬁ pPa3BHUTHSA YEAOBEYECKOIO O6LHCCTBa.

Oxpana npupoabl — cHCTeMa Me:KAYHAPOZHbIX,
rOCy/lapCTBEHHbIX, PETHOHAABHBIX aJMHHUCTPATUBHO-
XO3AHCTBEHHBIX U O6IIECTBEHHBIX MEPOIPHSATHH, Harl-
pPaBAEHHDBIX Ha 3aIIUTY OKPY2KAIOIIEH CPeZbl OT 3arpsis-
HeHWs] U paspyIleHHs], a TaK:Ke Ha BOCIIPOU3BOJCTBO
M PalMOHAABHOE HCIIOAb30BaHHE IPUPOJHBIX PECYPCOB
ZIASL YZIOBAETBOPEHHsT MATEPHAABHBIX H /IyXOBHBIX TIOTPEG-
HOCTEN CYyIIECTBYIOIIMX U OYZYIIUX TOKOAEHHH AIOZEH.

Ilpupoannie pecypcnt reororuueckoii cpeabr —
COBOKYITHOCTb KOMIIOHEHTOB 3€MHBbIX HeZp, KOTOpble
[PeCTaBASIIOT COBOH XO3SIHCTBEHHO-JKOHOMHYECKYIO
LeHHOCTb. BblaeasioTcss pecypcbl: MUHepaAbHbIE, TOI-
AMBHO-3HEpPreTHYeCKHe, BOZHbIE, 3eMeAbHble, OHOAOTH-
YecKue, 3CTeTHYeCKHe, MH(POPMAalHOHHDIE.

Ilpupoano-Texnorennbie cMCTeMbl — COBOKYII-
HOCTb TIPHPOAHBIX 0OBEKTOB M HHKEHEPHDBIX COOPYIKE-
HUH, B3aHMOJEUCTBYIOIIUX C OKPY2KAIOLIEH CPEeZOu.

npﬂpOAHO-TeXHOI‘eHHble r€éoOAOrH4eCKHue CHcC~
TE€MbI — COBOKYIIHOCTb IIPUPOJHDbIX 06bEKTOB reOAOTH-
YeCKOoH CpeAbl U TEXHHUYECKUX COOpy)ﬂEHI/Iﬁ, HaxoJs~
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the geological environment due to over-extraction of mi-
neral resources and irrational use of the underground
geological space in the course of economic activity.

Landscape — a territorial system consisting
of interacting natural or natural and anthropogenic
components and complexes of a lower taxonomic rank

(Standard 17.8.1.01).

Lithomonitoring — a system of observations
and control of parameters of the geoenvironmental
components.

Monitoring of the environment — a system
of constant (periodic) observations and control
of the environment, and prediction of its possible
changes. Monitoring can be: sanitary-toxicological,
biological, radiological, geochemical, monitoring
of groundwater, and others. Depending on objects
and observation methods there are on-ground, aero-
and cosmic monitoring.

Environment — everything material and spi-
ritual which surrounds the man and directly or
indirectly determines his productive activity and sur-
vival. The environment includes atmosphere and
hydrosphere, soil, the upper lithosphere, plant and
animal worlds, technogenic and natural-technogenic
formations, as well as formations connected with

creative and spiritual life of human society.

Protection of geological environment —
a system of state, regional administrative and public
actions that would provide the rational and integrated
use of all the components of the geological space
following ecological requirements for creation of op-
timal conditions for human society evolution.

Environmental protection — a system of inter-
national, state, regional administrative and public
actions aimed at defending the environment against
contamination and destruction, as well as at the re-
plenishment and rational use of natural resources
for satisfying the material and spiritual demands of
the present-day and future human generations.

Natural resources of the geological environ-
ment — a totality of components of the earth’s
interior, having an economic value. The basic re-
sources are: heat, fuel, energy, water, lands, biolo-
gical, esthetic and informational ones.

Anthropogenically disturbed natural systems —
a totality of natural objects and engineering con-
structions interconnecting with the environment.

Anthropogenically disturbed natural geologi-
cal systems — a totality of natural objects of geo-
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BBEAEHUE

IIMXCSl B TECHOH B3aMMO3aBHCHMOCTH (Harpumep, rop-
HO-Z106bIBAIOIINH KOMITAEKC ).

CoBpemennbie reoAOTHUECKHE TIPOIECCHI —
npupozHble (9HZOTEHHbIE U SK30T€HHbIE) U TIPHPOIHO-
TeXHOTeHHBIE TIPOLIECChI, H3MEHSIIOIHE CBOHCTBA, COCTO-
sIHUE M COCTAB KOMIIOHEHTOB TE€OAOTHYECKOH CpEJBL.
[lpuposa u mexaHMBMBI COBPEMEHHBIX T€OAOTHYECKHX
MPOLIECCOB PasHOOOPAas3HbI.

Texnorenes — COBOKYITHOCTb MPOLIECCOB, CBA3aH-
HbIX C IPOHU3BOJCTBEHHOH JESITEADHOCTDIO YeAOBeKa
U aKTHBHO BAHUSIOIIHMX Ha BCE KOMIIOHEHTbI OKPY:Kalo-
meil U reorormyeckoil cpeapl. Hauboree nnrencusno
BO3ZEHCTBYIOT Ha H3MeHEHHe [1apaMeTPOB IeOAOTHYeC-
KOH Cpezabl TeOXHMMHYECKHE, (HU3HUKO-MeXaHHYECKHE,
THZPOr€OAOTHYECKHE, TeOMOP(MOAOTHYECKHEe U HHAKeHep-
HO-T€OAOIMYEeCKHe IPOLeCcChl U SBACHHU.

Texnocgepa — yactb GHocPepbl, KOPeHHbIM 06-
pasoM BH/OMBMEHEHHasl YeAOBEKOM C Ipeobpas3oBaHHEM
MPUPOAHBIX SKOCHCTEM B IPHPOZHO-TEXHOT€HHbIE H 06~
CTBEHHO TEXHOTEHHbIe CHCTEMbI.

SKOFEOCHCTeMa — HCTOPHUYECKH CAOKHBIIAACA
Ha AaHHOM y4aCTKeE 3EMHOH IOBEPXHOCTH BELIECTBEHHO~
~9HEePreTu4eCcKasd COBOKYIIHOCTb AHTO- H 6I/IOC(peprIX
KOMIIOHEHTOB, O6’be.LLHH6HHbIX IPsSAMbIMH U OﬁpaTHbIMP[
CBA3sIMH B €JMHOE€ IIEAO€.

Axororns — Hayka 06 M3yUEHHU B3aHUMOOTHOIIIE-
HUH ?KMBbIX OPTaHU3MOB C OKPY?KAIOIEH CPEOH.

JKOAOrHUECKHH KOHTPOAb — CHCTEeMaTHYecKas
NpoBepKa COBAIOZIEHHS B MPOLIECCE YEAOBEIECKOH Jesi-
TEABHOCTH TPeGOBaHUH IIPUPOAOOXPAHHTEABHOTO 3aKO-
HOZATEABCTBA U HOPMATHBOB Ka4ecTBa OKPY:KaloILeH
NIPUPOAHON CPe/ibl U BbIABAEHHE CyO'beKTOB JaHHOH Zesi-
TEAbHOCTH, TIPUYHHHBIIUX BPeJ, OKPY:KAIOLIEH TIPUPOJ -
HOH cpejie.

Axororuueckas cucreMa (3KocucTeMa) — (DyHK-
IIHOHAABHO eJMHAas H B3aUMOOOYCAOBAEGHHAs! OOIIHOCTD
PACTHTEABHBIX H ?KMBBIX OPTaHM3MOB, BOCIIPOM3BO/ICTBO
M paspylleHHe KOTOPOH PEryAHpYeTCsl BHYTPEHHUMH 3a-
KOHAMM pPAaBHOBECHS] GHOAOTHYECKHMX COOOIIECTB. KO-
CHCTeMa — OCHOBHas (DYHKIMOHAAbHAs €JMHUIIA SKOAO-
rug, GAM3BKas [0 BHAYEHHIO K IIOHSATHIO  OHOLeH03 .
Oznaxo monsiTHe “aKocucTema’ LIHpe TOHATHS * GHOLIE-
103", TPaHMIIBI SKOCHCTEMbI He BCEra OJHO3HAYHO yC-
TaHABAHBAIOTCA.

Axororuueckass yCTOHYMBOCTb TeOAOTHUECKON
cpeabl — CIOCOGHOCTb TeOAOTHYECKOHM CpPezbl CoXpa-
HATb U BOCCTAaHABAHBATb IIPH MPUPOJAHDIX U TEXHOTeH-
HbIX BO3JAEHCTBHSX YCAOBHSI HOPMAAbHOTO PAasBHTHS
?KMBBIX OPTraHM3MOB M YeAOBEYECKOro CcooOILecTBa.
IKOAOTHYECKYIO YCTOHYHBOCTD T'€OAOTHYECKOH Cpezbl
OIPEZIEASTIOT TIOYBEHHBIH IOKPOB, YCAOBHsI 3allHIIEH-
HOCTH TI0ZI3€MHBIX BOZ M TI0OPOJ OT 3arpsisHEHHs], HHTeH~
CHUBHOCTb M pe€XHM COBPEMEHHbIX I'€OAOTHYECKHX MpPO-
LIeCCOB, reo(PU3HIECKHE U IeOXHMHYECKHe OCOOEHHOCTH
AUTOC(EPDI KOHKPETHOH TEPPUTOPHH.

Ton I. Esponelickas uacnip

logical space and engineering constructions being
in close mutual dependence (for example, a mining
complex).

Current geological processes — natural (endo-
genic and exogenic) and anthropogenically disturbed
processes that change the properties, state and com-
position of the geological environment. The nature
and mechanisms of the current geological processes
are various.

Technogenesis — a totality of processes con-
nected with man’s activity and actively affecting all
the components of the environment and geological
space. The geoenvironmental parameters are most
intensively affected by: geochemical, physico-
mechanical, hydrogeological, geomorphological and
engineering-geological processes and phenomena.

Technosphere — a part of the biosphere, which
is radically changed by man with transformation
of natural ecosystems into anthropogenically disturbed
and purely technogenic systems.

Ecogeosystem — a historically formed material
and energetic totality of litho- and biospheric com-
ponents combined by direct and reverse links into
an unified whole on a given area of the earth’s surface.

Ecology — a branch of science concerned with
the relationship of living organisms and their environ-
ments.

Ecological control — a systematic inspection
of how environmental laws and standards are followed
in the course of man’s activities, and revealing ope-
rators causing a damage to the surrounding natural
media.

Ecological system (ecosystem) — a functio-
nally unified and interdependent whole of plant and
living organisms, the replenishment and destruction
of which are regulated by inner balance laws of biolo-
gical communities. The ecosystem is the basic func-
tional unit of Ecology; by its meaning it is close to
the term “biocenosis”. However, the term “ecosys-
tem” is wider than that of the latter. The boundaries
of ecosystems are not always distinctly fixed.

Ecological stability of the geological environ-
ment — ability of the geological environment to main-
tain and recover the conditions of normal development
of living organisms and human community under
natural and anthropogenic influences. The ecological
stability of the geological environment depends on soil
cover, conditions of groundwater and rock protection
against contamination, intensity and regime of current
geological processes, geophysical and geochemical
features of the lithosphere on a particular territory.
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I'raBa 1
T’EOAOI'NMYECKASA CPEJA KAK AUTOI'EHHAA OCHOBA
OOPMHUPOBAHHUA IKOTEOCUCTEM

[Ipoueccol sapokzenuss ¥ 9BOAIOLMH 2KHU3HHU
Ha 3eMAe CBA3aHbI IAABHBIM 06pa30M C ABYMs Cpe-
JaMu — AuTOC(epol m ruzapocdepoit. Aurocpepa,
NPEACTaBACHHAsT HIMPOKMM KOMIIAEKCOM pPa3HOBO3-
pPaCTHDBIX TEONOTHYECKHX TOAIL U 3aKAIOUEHHBIX B HHX
(PAIOMJIOB, HCIIbITIBAaET HaHO6OAEEe 3HAUYUTEADHDIE TEX-
HOTEeHHbIe HAarpy3KH pPa3BUBAIOLIEHCS LMBHAMBALIHU.
HMmenno nostomy B mpezenrax AuTocdepbl pasBuBa-
10TCsI OCOGEHHO pa3PyIIUTEAbHbIE W HMHEPIMOHHbIE
npeobpasoBaHusi, KOTOPbIE OCAOZKHSIOT YCAOBHS (PyH-
KUMOHHUPOBAHHUs 9KOI€OCHUCTEMDI.

1.1. TEOAOI'MYECKAA CPEJA

1.1.1. Cospemennnbie npeacraBrenus.
OcHoenbie ocobennoctu, cTpykTypa,
CBOMCTBa

CospeMeHnHble TPeACTaBAEHHS O TEOAOTHYECKOH
cpese cPOPMUPOBANUCH B PEeBYAbTATE PA3BUTHs H/eH
B.M.Bepuaackoro u A.E.Mepcmana o reochepax
3eMAH U HX B3aUMOJEHCTBHH, O eIMHCTBE TIPUPOJL-
HbIX BOZ, O POAM KHBbIX OPTaHH3MOB B Pa3BHTHHU
AMTOC(EPDI, O TEOAOTHUECKOH U TEOXHMHYECKOH 3Ha-
YUMOCTH TEXHUYECKOH /IeATEAbHOCTH YeAOBEKa, O HOO-

cepe.

[eorornueckas cpesa siBAsieTcss cocTaBHOH Hac-
TBIO CHCTEMbl 60OAEE BBICOKOTO MOPSIKA, KOTOPYIO
[PUHSTO HA3bIBAThb OKPY:KAIOILEH CPEAOH, U Ipej-
CTaBAsIET COGOH OTKPDITYIO CAO?KHO OPTaHH30BAHHYIO
MHOorokommonentnylo cuctemy. OTKpbIToll cucTema
SIBASIETCSI TIOTOMY, YTO Pa3BUTHE €€ OCYILECTBASETCS
3a CYET IHEProMaccoobOMeHa C JPYTMMH CMEKHbIMH
chCTEMaMH — aTMOC(epor, THAPOChHepor, Guoche-
poii. B cucreme Takux BsaumozeficTeuit ocob6oe MecTo
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MIPUHAZAEZKHUT [IPOLIECCAM SHEPTOMACCOIIEPEHOCA U3 TAY-
OGUHHBIX 30H IIAQHETbI, KOTOPbIE OINPEJEASIIOT TEMIIbI
U XapakTep (POPMHUPOBAHUSI 3€MHOH KOPbI U OCOOEH-
HOCTU BOAIOLMU BEPXHHX TazKeH KaK reOAOTHYECKUX
00'bEKTOB.

[Toa crpyxTypoii reororudeckoit cpezbt MoHMMa -
eTcsl 3aKOHOMEpHAsA MCTOPHYECKH CAOKMBINASICS CO-
BOKYITHOCTb €€ IIPpHPOAHbIX KOMIIOHEHTOB, B3aHMO-
JeACTBYIOIINX MexKZy cobolt, ¢ BHemHUMH (BKAIOYas
TexHoC(epy) M BHyTpeHHuMH (TAyGHHHBIME) cdepa-

mu 3eman [53, 59, 98, 155, 207].

B cootsercTBuM ¢ HepapxuuecKUM ZeAeHHEM Ma-
TEPUAABHOIO MHPA B COCTaBE HCCAELYEMOH TEOAOTH-
YECKOH Cpezabl BBIZEASIOTCS CAEAYIOIIHE YPOBHH Op-
raHU3ALUMH: MOAEKYASPHDbIH, MHHEPAAbHbIH, TOPHO-
HIOPOAHDBIA, (PALlHAAbHBIN, (POPMALIMOHHDBIH, KPYIHBIX
reocTpykTyp. Ha MorekyasspHOM ypoBHE 06bIMHO
HU3y4YaeTCs] MEXaHH3M TeOXHMHYECKHX, TMZPOreoXH-
MHUECKHX, OHOAOTHUECKHUX, Te0(PU3HIECKUX U HEKOTO-
PBIX ZPYTHX IPOLIECCOB, NMPOUCXOZAIINX B T'€OAOTH-
yeckoit cpeae. Ha muneparbnom yposme reoaoru-
Yyeckasl cpeja pacCMaTPHUBAETCS KaK COBOKYIHOCTb
MHHEPANOB, Pa3HOOOPA3HBIX [0 COCTaBY, CBOHUCTBAM,
YCAOBHSIM M BpeMeHH obpasoBanusi. B mpaxtuke pe-
IIeHUsl NPUKAAJHbBIX 3aZa4y Hauboaee pacrpocTpa-
HEeHbl U3yYeHHe U TUIIU3AlUs T€OAOTHUECKOH Cpebl
Ha TOPHO-IOPOJHOM, (POPMALUOHHOM H TI'eOCTPYK-
TYPHOM ypPOBHSIX.

Hs 60ree raybokux BHyTpeHHHX cep emMau
B I'€OAOTHYECKYIO Cpezy IOCTYIAIOT OCHOBHAsl 4acTb
TEMAOBOH SHEPTHH U BHAUYUTEAbHbIE MAaCChl (DAIOH/HO-
IO BEIeCTBa, BAUAIOIIHE Ha (POPMHPOBAHHE PABAMY-
HOTO POZA TeO(PU3HIECKHX U TEOXUMHYECKUX TIOAEH.
OBoAonyst 9THX roAel (HarpuMep, TOAS Hampsize-
HUI) MO:KET COMPOBOMKAATbCSA KaTaCTPO(PHUIECKHUMH
[IOCAEACTBUSIMH, B YaCTHOCTH 3€MAETPSICEHUSIMHU.
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TEOAOTUYECKASA CPEAA

Paspurhe reororuueckoil cpeabl MPOUCXOJUT TaKxe
[0/l BAUSIHUEM COAHEYHOU DHEPTHH, KAUMATHYECKHUX,
THAPOAOTHYECKUX M JAPYIHX BHelHHX (5K30reHHbIX)
(PAKTOPOB, K YHCAY KOTOPBIX OTHOCHUTCSI M XO3SIHCT-
BEHHAasl 1eATeAbHOCTb YeAOBeKa.

ChrolicTBa T€OAOTHYECKOH CPEZbl, OMUCHIBAEMbIE
OIpeAeACHHOH COBOKYITHOCTBIO [IPH3HAKOB, SIBASIOTCS
06'EKTOM MHOTOYHCAEHHbIX HccAezoBanuil. Hexoropbie
us Hux paccmotpennl B paborax [.C.Amuanbesa,

I".K.Bouzgapuka, B.K.Ermumna u ap. [3, 19, 20, 72].

[eororuueckoft cpese Kak cucTeMe MPUCYIIH
CAeZYIOIINE OCHOBHbIE CBOMCTBA: IIEAOCTHOCTDb, He-~
OJHOPOJHOCTb, H3MEHYUBOCTb, JAUCKPETHOCTb, YCTOH-~
YHUBOCTb, dBOAIOIIMOHHOCTb, UHPOPMATHUBHOCTb, KO-

AOTHYHOCTbDb.

Ileaocmrocmo onpeaeasieTcss OCTOSIHHON B3aH-
MOCBSI3bI0 M B3aMMOJIEHCTBHEM BCEX KOMIIOHEHTOB
reOAOTHYECKOU Cpezbl.

Heoaropoarocmo reonrornueckoil cpeabl sBAS-
€TCsl CAeZICTBHEM €€ MHOIOKOMITOHEHTHOCTH, CAOZKHOCTH
CTPOEHHs] M COCTaBa M B IIPOCTPAHCTBE IPOSIBASIETCS
Ha BCeX YPOBHSX e€e OpraHU3aLUH.

H smenuusocme — BaxHefiee CBOACTBO reoAO-
THYECKOH CpeJibl; TapaMeTpbl H3MEHYHBOCTU B MIPOCT-
pPaHCTBE M BO BPEMEHH XapaKTepU3YIOT 0COGEHHOCTH
ee pasBuTua. C M3MEHEHMSAMH TeOAOTHYECKOH Cpesbl
BO BPEMEHH CBSI3aHAa HECTALIMOHAPHOCTb (PUSHIECKHX,
XUMHMYECKUX M JPYTHX MTOAeH BHYTPU M Ha €€ TpaHH-
nax. Bce usmenenus reorormueckoil cpeapl, mpouc-
XOZSIIUE 1107, BO3/IEHCTBHEM IIPHPOAHBIX U aHTPOTIO-
Te€HHBIX (paKTOPOB, OIPEAEASIOTCS] KOHKPETHBIMH T10-
KasaTeAssMH COCTaBa M COCTOSIHUSI TOPHBIX TIOPOZ,
KauecTBa, KOAUYECTBA U XapaKTepa JABHKEHHsl (DAIOH-
ZI0B, BKAIOYasl MOJ3eMHbIE BOJbI, H Jp.

Auckpemrocmo nposiBAsieTcst Ha pPasHBIX YPOB-
HSIX OPraHUSalliM TEOAOTHYECKOH Cpefpl — OT OT-
ZIeAbHBIX KPUCTAANOB 10 AMTOC(epHbIX 6A0K0B. Jluc-
KPETHOCTb, XapaKTepHasi AAsl TBEPAOH (pasbl FeOAO-
THYECKOH Cpezbl, OIPeAEAseT MPOCTPAHCTBEHHbIE
0COBEHHOCTH U ZIPYTHX €€ KOMIIOHEHTOB (:KH/KHX, ra-
3006pasHbIX), @ TaKke Pa3AHYHOTO Poja (hH3HYeC-
KHX, XUMH4eCKuX, 6uororudeckux rorei. Oua Bbipa-
2KaeTcsl HAAMYHEM TPEIHH KPUCTAAAOB, IO, IIYCTOT,
TPELUUHOBATOCTH TOPHBIX I0POZ, AHTOAOTHYECKHX
IPAHUL, TEKTOHHYECKHX HAPYIIEHUH.

YCmOﬁ"tMBOCTnb reOAOTHYECKOH Ccpeapl orpene-
ASIETCSI €€ CIIOCOOHOCTBIO COXpPaHATb B T€4YE€HUHE AAH-
TEAbHbIX IIEPHOJL0B BPEMEHHU OTHOCHTEADBHOE ITOCTOSH~

Ton I. Esponelickas uacnip

CTBO CTPYKTypbI, cocTaBa u coctosuusi. C ycroiuu-
BOCTBIO TECHO CBSI3aHO IIOHATHE 'OMEOCTasa, Ioj
KOTOPbIM TIOHHUMA€eTCsl CIIOCOOHOCTb TEOAOTHYECKOH
Cpeabl UBMEHSITbCSL 110/, BO3JAEUCTBHEM IPHPOAHbBIX
H aHTPOIIOreHHDbIX (PAKTOPOB B IpeZieAax, KOrJga He Ha-
CTYIAIOT KaTaCTPO(PHUIECKHE U3MEHEHHUs ee COCTOSHHUSA
U CHCTeMa COXPaHseT CIIOCOOHOCTb CaMOPETyAHPOBAHUS.

[leaecoobpasHo oTAMYATD CAeAyIOIIHE COCTOSI-
HU5I TEOAOTHYECKOU CPEeJbl: YCTOHIUBOE, KPUTHYECKOE
u Karactpouueckoe. |lpu ycroitumsom cocTostHum
reOAOTHYEeCKasl cpejia MAM BO3BpAlLaeTCs B IePBOHA-
YaAbHOE COCTOSIHHE, MAM HAaKaIIAMBAIOTCSl OCTaTOYHbIE
ZeOopMaLIiK, He U3MEHSIIOIINE €€ OCHOBHbIX CBOHCTB
u npusHaxos. | [oa kpuTHueckum nouumaeTcst cocto-
sIHME TEOAOTHYECKOH cpeabl, GAMSKOe K IpeieAam
romeocTasa. IJTO TO MPEAEABHOE COCTOSHHE, KOT/a
IpH TPEKPAIeHUH BO3/EHCTBUSI BHENIHUX (DAKTOPOB
He HaOAIOZAeTC sl [1ePEX0/l FEOAOTHYECKON CPEZbI B Ka~
4eCTBEHHO HOBOE COCTOsIHME. 3a MpeseAaMH FOMeo-
CTasa IPOUCXOJAT HeoOpaTHMble, KaTaCTPOPUUECKHE
HU3MEHEHHs] U IeOAOTHYeCKasl cpea IpHoOpeTaeT HO-
Boe KauecTBo. HoBoe ycToitunsoe ee cocTosiHue Hac-
TYMaeT y2Ke MPU JPYTHUX MapaMeTpaxX U YCAOBHSX.

DB0AIOUUOHHOCTIL — ITO 3aKOHOMEPHOE Harl-
paBAE€HHOE pa3BHUTHE, H3MEHEHHE BO BPEMEHH, IpHU-
CrIoCOOAeHHE K HOBBIM TePMOJAMHAMHYECKHM YCAOBH-
sIM CTPYKTYPbI, COCTaBa, COCTOSIHUSI U CBOMCTB T€0AO-
THYECKOH CPeZbl B LIEAOM U BCEX €€ KOMIIOHEHTOB.

Hrnpopmamusrocms reororudeckol cpegpr —
ee CIIOCOOHOCTb COXPaHATb B COCTaBe, CTPYKTYpe
¥ CBOHCTBaX BCEX €€ KOMIIOHEHTOB PasHOOOpasHble
MaTepUaAbHbIE CAElbl, XapPAKTePH3YIOLIHe OCHOBHbIE
3TaIlbl HCTOPUU ee POPMUPOBaHUs U pasBuTHsi. VHo-
rHe NoKasaTeAH MH(QOPMATHBHOCTH y2Ke PacIIH(pO-
BaHbl, HO GOAbIIIEE HX YHCAO TIPEZACTOUT ellle YCTaHO-
BHTb Ha OCHOBE U3YYEHHs] reO(pU3HYECKUX, (U3H-
KO~XHMMHY€ECKHX, H30TOMHbBIX U APYTUX TIOKa3aTEAEH.
B wacTHOCTH, 110 Tra30:KHAKMM BKAIOYEHHSIM B MeTa-
MOP(QUUYECKUX U MarMaTOTeHHbIX KOMIIAEKCAX yZAaeTcst
BOCCTaHOBHUTDb TEMIIEPATYPHbIE U HapUIeCKHe YCAOBHs
IIPOLECCOB (POPMUPOBAHHS U MPe0OPa30BaHUsA KOHK-
PETHBIX PA3HOBUAHOCTEH MOPOJ.

IK0A0IUUHOCTID — HCKAIOYHTEABHO BazkKHOE
cBoicTBO reororudeckoit cpeanl. loa mum caeayer
[IOHUMAaTb CTeIeHb OGAArONPUSITHOCTH T€OAOTHYECKOH
cpezbl AAs KU3HEOOUTaHUs BOOOILE U IpeKie BCEro
*KusHeesTeAbHOCTH denoBeka. OmnpegensieTcs psizzom
(PAKTOPOB: HAAMYMEM IIOAE3HBIX HCKOIAEMbIX, [IHTbe-~
BbIX U MHHEPAAbHDBIX BOJ, KOHLUEHTPALMEH TOKCHYHbIX
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TEOAOTMYECKAS CPEAA KAK AMTOTEHHAS OCHOBA ®OPMUPOBAHUA SKOTEOCHUCTEM

9AEMEHTOB B II0YBaX M I0J3€MHbIX BOZaX, HHTEHCHUB-
HOCTbIO Pa3BUTHSA COBPEMEHHbIX T'€OAOTHYECKHX IIPO-
LIECCOB, HH2KEHEPHO-IEOAOIMYECKMMH YCAOBUSMHU JAST
CTPOUTEABCTBA U IKCIIAYATallMK COOPY:KEHHH, 0COGEH-~
HOCTSIMH peAbeda H Jp.

Ha IPpaKTHKE 0ObIYHO UMEIOT AENO C OTAEAbHDbI-
MH KOMIIOHEHTaMH T€OAOTMYECKOH cpeabl, a HHTEr-
PaAbHasi OLEHKa €€ COCTOsIHUSA PEAAU3YETCs IIYTEM
CHHTE3a HOKaBaTEAte’I, XapaKTEPUBYIOIIHUX €€ U3MEHE~
HHA B OTAEADBHDbIX KOMIIOHEHTaX.

1.1.2. Teorornueckaa cpesa u d3kocHCTEMbBI

Aurocepa 3emau passuBaetcs, cyas 1o abeo-
AIOTHOMY BO3PAaCTy /[PeBHEUIIHUX FOPHbBIX [10POJ, OKO-
A0 4 mapa rer. tRusnb na 3emae B popme npocreii-
KX BOZHBIX OPFaHMU3MOB — BOZOPOCAEH, MHKPOOP-
raHUSMOB — 3apOZHAACh OKOAO 1 MApZ AeT Hasaz.
Pasputhe AMTOCQEPD! U *KM3HH MPOUCXOAUAO B TeC-
HOM, MHOI006pa3HOM U HEIPEePbIBHOM B3aUMOJEH -
CTBUM M B3aUMOCBSI3U. Y CTAHOBAEHO, UYTO KUBbIE
OpraHM3Mbl, OTMHpasi, 00PasOBAAH U IIPOAOAKAIOT
06pa3oBbIBaTh KaycTo6HOAUTHI (TOP(, HCKOMaeMble
YTAH, TOPIOYHE CAAQHLbI, He()Th U Tas), OPraHOreH-
Hble M3BECTHSIKH, HEKOTOPbIE KPEMHHUCTDBIE IIOPOJBI.
[lpu yyactuu 2xuBbBIX OpraHH3MOB C(POPMHPOBAAHCH
MHOI'He OCaZO4Hble TOpPHbIE MOPOJbl M 3aAerarllue
B HHMX MeECTOPOXKZEHMs] 2KeAesa, MapraHua, Meju
U IPYrHX METAAAOB, MECTOPOKEHHs] CEPOBOJOPO-
HbIX, METAHOBBIX MHHEPAAbHDBIX BOZ U JPYTHX TIOAE3-~
HbIX HUCKOIIaeMbIX.

Buocepa 3Bemaun B (opMe pasHoobpasHbIX
MHKPOOPTaHU3MOB pPaclpOCTPAHSIETC Ha TAYOHHY
70 2-3 KM U eCTb OCHOBAHHsI [IOAAraTh, 4To 6Aaroza-
Ps1 BBICOKOH IIPUCIIOCOBASIEMOCTH TIPOCTEULIUX (POPM
?KM3HH TaK ObIAO M B T€OAOTHYECKOM IIPOIIAOM.

Kusbie Mukpoopranusmbl, B3auMozEHCTBYS ¢ M-
HEPAAaMH TOPHBIX MOPOJ, MOZ3EMHbIMH BOJAMH, Op-
raHHYEeCKMMM BeIeCTBAMH, FasaMH, COBEPINAIOT Or-
POMHYIO “TeOXMMHYECKYI0 paboTy M0 TpaHc(opMa-
1IMH, HAKOIIAEHHIO U PACCEHBAHHIO BEIECTBA 3EMHOH
KOpbI, KOTOpasi B OJIHUX YCAOBHUSIX NPUBOJHUT K (pop-
MHPOBAHHIO, B APYTHX — K Pa3pYLIEHHI0 MECTOPOK-
ZleHUH TOAE3HBIX HCKOIAEMbIX, H3MEHEHHIO CBOHCTB

TOPHBIX IOPOJ,.

PasBuTre XKH3HU CONPOBOKAANOCH YBEAHYEHHU-
eM pasHooOpasus ee (POPM, YCAOKHEHHEM HX CTPOe-
HHS1 U BO3pACTaHHeM IIPHCIIOCOOASIEMOCTH K YCAOBHSIM
HaXO02KZIeHHsI BO BCeX reorpa)MyecKUx 30HaX ITAAHETDI.
[ Ipucnoco6asieMocTb KHBbIX OPraHU3MOB K Pas3HO-

24

06pasuIo TepPMOAMHAMHYIECKUX YCAOBUH 3eMAH SIB-

AsleTCsl  TopasuTeAbHOH. DakTepun, Hamnpumep,
oOHapyzeHbl B TEePMaAbHbIX IIOZ3EMHBIX BOJAxX
c remnepatypoit 70 +80 °C. tKusuecroco6ubie crio-
PbI U MBbIAbLIA PACTEHHH MOTYT MHAAHOHBI AT COXPA-~
HATbCSI B YCAOBHSIX OTPHLATEAbHBIX TeMIlepaTyp

CILAOIIHOH KPUOAMTO30HBI.

B.N.Bepnazackuii cunraa nocrosHHOM B TeyeHue
Bcero (haHeposos OOILIYI0 MacCy ?KMBOTO BeIlecTBa
3eMAHM, TIpH 9TOM POAb KHBbIX OPraHH3MOB B Pa3BH-
THM AMTOC(EPDI B XOJle €€ SBOAIOLMH BO3pacTaia.

B HacTosAllee BPEMA CTAaAO O4YEBHAHDBIM H 06-
IHEeIIPU3HAaHHbIM BAHSIHUE AESATEADHOCTH YEAOBEKa Ha
T€OAOTHYECKYIO Cpeay.

Bsanmozefictare skocucTem U reoAorndeckon cpe-
Zbl TIPOMCXOJAMT HA MHOTHX HEPAPXMYECKHX YPOB-
HAX — OT I'AOGAABHOTO /10 KOHKPETHOTO AOKAABHOTO

[15, 35, 52, 62, 68, 88].

[eororuueckyro cpeay caezyer paccmaTpuBaTh
KaK MHOTOYPOBHEBYIO CHCTEMY, Pa3BHBAIONIYIOCS
1107, BAUSIHHEM TeOAOTHUEeCKHX, GHOAOTHUECKHX H TeX-
HOTEHHbIX (PAKTOPOB H OKA3bIBAIOILYIO BAHMSHHE
Ha Pa3BHTHE XKUBbIX OPraHU3MOB, YCAOBHS M CPEZLY
oburanusa ueroseka [15]. Ilpu atom mHeobxoammo
TIOMHMTb O CYIIECTBYIOIIMX TIPAMBIX H 06paTHBIX CBSI-
39X SKOCHCTEM M OOGDBEKTOB TIEOAOTHYECKOH CpeJbl
B HX Pa3HOOOPasHbIX MPOSBAEHHUsX. |aK, Ato6oe MH-
»KEHEPHOe COOPY2KEHHE He TOAbKO OKA3bIBAeT BAMSI-
HHUE Ha XapaKTep MacCOIHEProobMeHa B TEOAOTHYEC-
KOH cpezie B 30He CBOero BAMsHHSA (B MepPByIO 0Uepesb
Ha MoZ3eMHbIe BOZbI), HO M CaMO TIOCTENeHHO paspy-
1TaeTcst Moz AefcTBHEM MPUPOJHBIX BOJ, BETpa, Mepe-
Haza TeMIlepaTyp, SK30reHHbIX FeOAOTMYECKHX IIPO-
1IeCCOB, KMBbBIX OPraHH3MOB.

HMsBectHo muo2KecTBO (haKTOB, CBHAETEABCT-
BYIOIIUX O 3HAYUTEABHOH POAH MHUKPOOPTaHHU3MOB
B (POPMHUPOBAHUM IKOAOTHYECKHX YCAOBHH OKQY2KaIO-
mweli cpeapl. B kauecTBe mpumepa Mo:kHO TPHBECTH
COBpeMeHHOe 06pa30BaHHe FOPIOYNX U TOKCHYHDIX I'a-
30B B OCHOBAHMAX 2KHABIX M IIDOU3BOJCTBEHHDIX 37a-
HHUH, B TOHHEASIX METPO, paspyllleHHe OaKTepHsMU
METAaANOKOHCTPYKLMH B TOPHBIX BbIPAGOTKaX, POAb
6aKTepUi B OMOABHEBBIX IIPOLIECCAX.

Hsyuenne ocobennocTeli B3auMozeHCTBYS U pas-

BUTHSI T€OAOTHYECKOH Cpeabl U IKOCHCTEM B PA3AHUY-
HbIX YCAOBHSX — 3aZa4a NPeACTOSALLINUX HCC]\eﬂ,OBaHI/If;I.
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COBPEMEHHBIE TEOAOTUYECKMWE TIPOLECCHI

1.2. COBPEMEHHLIE TEOAOT'MYECKHE
[TPOLUECCHI

OBOAIOLINSI T€OAOTHYECKOH CpeZbl PearHsyeTcs
yepes MHOroobpasHble 'eOAOTHYECKHEe IPOLecChl, pas-
Aryarorrecs no csoeit npupoze (pusuueckue, PU3H-
KO-XHMHYECKHE U ZIp.), Macuirabam MpOosiBAEHHS, TeM-
[laM PasBUTHUsI, AAUTEABHOCTH W CHAE BO3ZJEUCTBHUS
Ha TIPHPOZHbIE M TeXHoreHHble o6bekTbl. | loaTomy
B psAy (AaKTOPOB, (DOPMHPYIOIIUX IKOI€OAOTHUECKYIO
00CTaHOBKY KOHKPETHDBIX PErHOHOB, CTelleHb HX OAa-
TOIIOAYYHsI HAM OIACHOCTH, COBPEMEHHbIe T'€OAOTH-

YECKHE IIPOUECChI 3aHUMAIOT BEAYyIEE MECTO.

[eonoruueckue mpouecchl, MpoTexaroyue B 3eM-
HOH KOpe, MPUHATO PasJAEeASTb Ha B3H/OTEHHbIE
(Dul'TI) u sxsorennnie (II'TI). Mexay stumu npo-
1leCCaMH CYIECTBYIOT TECHOE B3aUMO/IEHCTBHE U B3a-
HUMOO6YCAOBAEHHOCTb. BHemmnume (akTopbl MOTyT
OKasbIBaTb CyIECTBEHHOE BO3/EHCTBHE HA CKOPOCTb
U XapaKkTep MPOTEKAHUS SHAOTEHHBIX TPOLECCOB.
B uactHOCTH, M3BeCTHO MHOTO CcAydaeB, KOTJa Tex-
HOTEHHbIE UAM 3K30T€HHbIE IMPOLECChI OKa3bIBAAUCh
HerocpeacTBeHHoH mpuyuHoi (“crryckoBbiM” Mexa-
uusmoM ) untencuukaunu Jul T1 B sugorenno-nan-
PSKEHHBIX perHoHax. |ak, seMAeTpsiceHMe Ha | ypaH-
cKol mauTe B paiione ['asau (B perxone, mo ceiicmu-
4ecKOMy pPaHOHHPOBAHHIO OTHECEHHOM K 0-6ainbHON
30He) 6BIAO BHI3BAHO YCHAECHHOH pa3pabOTKOH MecTo-
POKZEHUH a3a U CBS3aHHbIM C HEH yMeHbIlIEHHEM
[IAQCTOBOTO [IABAEHHS U TIEPEPACTIPELEAEHHEM HAIIpsI -
?KEHHH B TOAILE MOPOZ. 3eMAETPSICEHHs HeGOAbIION
CHABI U C HETAYOOKHMH THIIOLEHTPAMH IPOHCXOZSAT
B aKBaTOPUAX BOJOXPAaHMAHMII, HapuMep BoTkuH-
ckom (Yamyprus). AKTHBHOCTD MPOSBAEHUS 3€MACT-
PSICEHUH CBsI3aHA TaK:Ke C BO3JEHCTBHEM KOCMHYEC-
kux TeA u npe:xze scero Coanna u NAyubr. Ycranos-
A€HO TaKzKe, YTO C U3MEHEHHEM COAHEYHOH aKTHBHOC-
TH HU3MEHseTCs CKOPOCTb BpalleHHs 3eMAH H 3TO
OTParkaeTcsi Ha HAIPSPKEHHOM COCTOSIHMM 3€MHOU
Kopbl U Apyrux reocep [39].

1.2.1. Dupgorennnie reorornueckue
npouecchbl

K rpynme suzorenHbx reorormdeckux rmpomec-
COB OTHOCATCA MHOXKECTBEHHblEe (DOPMbI IBOAIOLHH
FE€OAOTHIECKOrO BeIeCTBa, 00yCAOBAEHHbIE JIEHCTBH-
€M I'A\YOHHHBIX (DPAKTOPOB, BKAIOYAs (DPAYKTYALIHUIO TeIl-
AOBOTO MNOAsI, TPABUTALMOHHbIE MIPOCAZKH MPOTSIZKEH-
HbIX apeaAoB, BbIHOC BYAKAaHHYECKOI'O MaTepHaiad
H MeTaMOP(OreHHbIX IPOAYKTOB H .

Ton I. Esponelickas uacnip

Cpeau IulTl c Touku spenus skoreonrorun
H 5KOreOAOTMYeCKOTO KapTHPOBAaHHs HaHOOAbIIee
3HaYeHHE MMEIOT HEOTEKTOHHYECKHE MPOIIECChI, 3eM-
AETPSICEHHUs] U ByAKaHHYECKasi J1esITeAbHOCTb.

Heomermonuueckue npoueccobt o6ycroBae-
Hbl MHOTHMH IPUYHHAMH, BbI3BBAHHBIMH H3MEHEHH -
SIMH, TIPOUCXOJSIIMMHU B KOPe, MAHTUH H siZipe 3eM-
Au (cTpemMaeHHME K HM30CTaTHIECKOMY PABHOBECHIO,
PErHOHAAbHBIA METaMOP(MH3M U Jp.); OHH XapaKTepH-
3YIOTCSI TOPU3OHTAABHBIMH H BEPTHKAAbHBIMH IIepe-
MEILEHUsIMH GAOKOB 3€MHOH KOPBI.

Bepruxaibubie apuzkenust seMHOH KOpbI HabAIO-
JAI0TCS IOBCEMECTHO, MPUYIEM eCAH OTZEAbHbIE y4ac-
TKM B JaHHbI MOMEHT HCIIbITBIBAIOT MOJHSATHS,
TO JpyrHe OMyCKAloTCs. PexuM, HHTEHCHBHOCTb
H KOHTpaCTHOCTb TUX J[BI/I;KCHI/HTI B paBHbIX reoCT~
PYKTYPHBIX SAEMEHTaX HEOJHHAKOBbI U H3y4YeHbI He-
aoctatoyHo. B ropHbIX permoHax BepTHKAaAbHbIE
ABIZKEHMS] UMEIOT U] QPepeHIHPOBaHHbIA XapaKTep
¥ OTAHHAIOTCS] GOABIION MHTEHCHBHOCTBIO H KOHTPACT-
Hoctoio. Hanpumep, Bogopaszaeabubie wactu ['aaBHo-
ro Kaskasckoro xpe6ra Bo3bIMalOTCsl CO CKOPOCTBIO
10-12 mm/roz, a nobepexbe Yepnoro mops B paiione
r.ITotu onyckaercs co ckopoctbio 5 mm/roa. ['paau-
€HT TIPHPAIIEHUs] BEPTUKAABHbIX JBHZKEHHH B FOPHbIX
crpanax mozset gocturatbh 0,5 MM/xm B roa. B maar-
(POPMEHHDBIX 0BAACTAX MHTEHCHBHOCTb BEPTHKAAbHbIX
JBIEHMH MeHbIle, HO Ha OTAEAbHbIX y4acTKaX OHa
MOZKET JIOCTHraTh HECKOABKHX MHAANMETPOB B TO/I.

CoBpemennble TOpH30HTaAbHbIE TEKTOHHYECKHE
JBUKEHHUs] U3ydeHbl Maro. | [py moMomm noBTOpHbIX
Aa3epHbIX H3MEPEHHH YCTAaHOBAEHO, YTO PACCTOSHHE
mexay xpebramu I lerpa Beauxoro u ['mccapckum
(Taamuxucran) ymenomaercs na 20 mm/roa. Me-
CAeZI0OBaHME TEKTOHHYECKHX CTPYKTYp, Mapbsike,
CKAQZIOK BOAOYEHHST H OCOOEHHOCTEH /IBHKEHMS TIAAT-
(pOpMEHHbIX IAHUT CBUHAETEABCTBYET O TOM, 4YTO IO~
PH30HTAAbHbIE TEKTOHHYECKHE [BUKEHHS HMEAHU
B TPOIIAOM M HMEIOT B HACTOsIIee BPEMs LIMPOKOE
pacIpoCTpaHeHHe.

C coBpeMeHHbIMH TEKTOHHYECKHMH JBH2KEHHS -
MH CBSI3aHO BOBHHKHOBEHHE HAIPs2KEHHs U ZedopMa-
uui B seMHOi Kope. Korga Hanpsekenusi gocTuraior
KPUTHYECKUX 3HAYEHHH, MPEBBINAIIIUX TPeLeA
JAUTEABHOH TPOYHOCTH TOPHBIX IOPOJ, TPOUCXOLHUT
paspsiZiKa HAKONMUBIIEHCS! YIIPYrOW SHEPTHH, COIPO-
BOzK/laeMasl 3EMAETPSCEHHEM.

Jemaempacenus — 4pe3BbIYalHO TPOSHOE SIB-
Aenue nipupoabl. OBycAOBAEHHbIE TIPOAOAKAIOIEHCsT
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SBOAIOLIMEHN 3EMHbBIX HEJpP, OHU COTPSICAIOT U U3MEHsI-
IOT 3€MHYIO [IOBEPXHOCTb M BAMSIOT HA 3KOAOTHIO
naanetbl. Kamzgoe kpymHoe celicMuueckoe cobbitue
B I'YCTOHACEAEHHOU MECTHOCTH 060pauMBaeTCsl KaTa-
ctpodoii. UeroBeueckne moTepu OT 3eMAETPSICEHHH
1o Becemy mupy coctaBasior 60 %0 Beex zxepTs ot pas-
AMYHBIX CTHXHHHDBIX 6€ZCTBHH. 3eMAETPSACEHHsT BO3-
HHUKAIOT BHE3AIIHO U 3TO YCYrybAsieT MX paspyllu-
TeAbHbIE TIOCAEACTBHs. Y MEPEHHDbIE 110 BHEPTUH 3EM-
AETPSICEHUsI MOTYT OKas3aTbCsl KaTacTPO(PUUECKUMH
B paloHaX, rze He ObIAM NPEANPUHSTHI JOCTATOUHbIE
Mepbl MO O06ECIEYEHHI0 CEHCMOCTOMKOCTH CTPOH-~
TEABHBIX COOPY2KEHHH, OCOOEHHO TAKHUX OINACHbIX
B 9KOAOTMYECKOM OTHOIIEHHH, KaK aTOMHbIE DAEKT-
POCTaHUMH U IPYTHE KPYIIHbIE SHEPTETHIECKUE U TH/L -
porexuuyeckue obbektbl. | locaeacTBus paspymm-
TEAbHBIX 3EMAETPSICEHHMH MOTYT OIYIIATbCs B Tede-
HUE JeCSITHAETHH, a 3aTpaThl HA HMX AMKBUZALMIO
[OTAOILAIOT 3HAYMTEABHYIO 4aCTh HALMOHAABHOTO
6roz:xeTa.

Ha reppuropun CCCP sa nocaesoennoe spe-
Ms ipu seMaeTpsicenusix noru6ao cepime 200 Thic.

YEAOBEK.

Caome 20 % reppuropun Poccuiickoit MDeze-
paluK IOJBEPKEHO CEHCMUYECKHM BO3JEHCTBHSIM,
npepbimaromuM 7/ 6aaroB 1o 12-6aiibHol mKane
MSK-64, orpaxkaromeii ceficMuueckuii >P@eKT
Ha 3eMHOH IIOBEPXHOCTH, B CBSI3U C 4eM TpebyeTcs
TIPOBE/IEHHE AHTHCEACMUYECKHX MEpOTIPHSITHE B CTPOH-
teabHOM zZere. Boaee 5 % rteppuropun Pocenn za-
HUMaIOT 4pesBbrdaiiHo orachble 8-10-6arrbuble 30HDI,
rZe BO3HHKAIOT HaHbOAee KPYIIHblE 3€MAETPSICEHHs
¢ marauryzamu M = 7+8 u 6oaee o mkane Puxrepa.
Hau6oaree curbHble 3eMAeTpsiceHHs B eBpOIEHCKOM
gactu Poccun nabarozarorca na Cesepuom Kaskase,
rZie ux cuAa MozkeT gocturatb 9 6aanos [203, 204].

Bbicokas crenenp prcka Bo3HHUKHOBeHHs! paspy-
IIUTEABHDIX 3€MAETPSICEHUH AUKTYET HACTOSTEAbHYIO
HEOOXOZUMOCTb YTAYOAEHHBIX HCCAELOBAaHHH, BKAIO-
Yasi TEOPHIO U MIPAKTHKY UX IIPOTHO3a, CEHCMHYECKOro
PaNOHUPOBaHHUsI, HOPMHPOBAHUSI aHTHCEHCMHUYECKOTO
CTPOUTEABCTBA, IOCTCEHCMHYECKOH H COLHMAaAbHON
peabuAHUTALIUH.

[Ipornos semaerpsicenuii, T.e. MPOrHO3 MecTa,
CHABI U BPEMEHU CEUCMUYECKOIO COBBITHSI, OTHOCHTCS
K YMCAY Ba:KHEHIIHMX HAYYHO-TEXHHIECKHX MPOOAEM
MHPOBOTO 3HA4YeHUsl, Ha/, paspelleHneM KOTOPOU /laB-~
HO pabOTAIOT KOAAEKTHBbI YUEHbIX PA3AMYHBIX CTPAH.
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Kpymubmv koM uccaezoBanuit paccmarpusa-
€MOT0 HaIlpaBAEHHs SIBASIETCS CO3JaHHE KapT CeHCMH-
geckoro paitonuposanusi [204].

CeficMuyeckoe paHOHMPOBaHHE TMpeJCTaBASET
060K Ba:xKHOE 3BEHO B OLIEHKE CEHCMHYECKOW Orac-
HOCTH U COLMAABHO-IKOHOMUYECKOTO PUCKA TEPPUTO-
pun. Mccaegosanna B aToit 06AacTH OCHOBBIBAIOTCS
Ha KOMIIAEKCHOM H3YYEHHH CTPYKTYPbI AHUTOC(HEPDI,
COBPEMEHHOH Te0/JMHAMHUKH W CEHCMOTeOJUHAMHKH,
CEHCMOTEKTOHUKH, PETHOHAABHOH CEHCMHYHOCTH,
CEeUCMHUYECKOIO pe:KMMa 3€MHbIX HeAp U CEHCMH-
geckoro >(@eKTa Ha 3eMHOH mMoBepXHOCTH. KapTb
CEHCMHYECKOTO PAHOHHMPOBAaHHUsS HEOOXOAUMbI JAS
PALIHOHAABHOTO 3EMAENOAb30BAHUS, LOATOCPOYHOTO
roCyZapCTBEHHOIO COLMAABHO-9KOHOMHYECKOIO IIAA -
HUPOBAHHS M OLEHKH CEHCMHYECKOH YSA3BUMOCTH
CTPOHMTEAbHBIX 06HEKTOB. | akMe KapTbl I0Ka elle Ja-
AEKH OT CoBeplIeHCTBa. KpymHble 3emaeTpsiceHus
HpOl[,OJ\?Ka}OT BHOCHUTDb B HOpMaTPIBHbIe CTpOHTeJ\beIe

ZJIOKyMEHTbI CBOHM TparuyeckHe KOPPEKTHBDI.

[ ToBbumenune HazexHoCcTH ceficMuyecKoro paio-
HHMPOBAHHUS TIPOJIOAZKAET OCTaBaTbCsA OJHOH U3 CaMbIX
CAOKHBIX MPOBAEM TIPHUKAAZHOH celicMonoruu. VIHo-
rOYHMCAEHHbIE MIPUMEPbI HECOBMNAZEHHsl CEHCMOAOTH-
YeCKMX PacyeToB U TIPOTHO30B C PeaAbHbIMH IIPH-
POAHBIMH YCAOBUSIMU MO:KHO IIPHBECTH IO BCEM pe-
ruonam Mmupa. |lpuumHa ommbok ceficMHYECKOro
pPalOHHUPOBAHHUs COCTOMT MpE:KAEe BCEr0 B TOM, 4YTO
OHO 6a3MpyeTCsl Ha HEMOAHOH HHPOPMALIMH O CEHC-
MHYHOCTH H CEHCMOTEKTOHUKE TEePPUTOPHH, CKYZHOM
OIIbITE OLIEHOK CEMCMHYECKOH OMACHOCTH M Ha HeZOC-
TaTOYHO COBEPLIEHHBIX METOZOAOTHYECKUX TTOBULIUAX.
[TosTomy oaHOH M3 rAaBHBIX HPaKTHYECKHX 3ajad
CeHCMOAOTHYECKUX MCCAEJOBAaHUH SABASETCS CO37a-
HHE Ha HOBOH METOZOAOTHYECKOH CEHCMOAOTHYEC-
KOH M TeOAOT0-Te0(pU3HYECKOH OCHOBE OOHOBAEH-
HOH KapTbl CEHCMHYECKOTO paHOHHPOBAHHUS TepPPH-
topun Poccuiickoit MDegepauun u conpezebHbIX
c et crpan [204].

Hopas xapra mpussama ouUHaAbHO 3aMEHHTb
YCTapeBIIyl0, HO HCIOAb3YEMYIO B HacTosiee Bpemsl
KapTy celicMuueckoro paitonuposanus 1978 r.
(CP-78), Bomeamyio B 1981 r. B Crpourerbunie
nopmel u npaura (CHul1-11-7-81). Ona, nogo6uo
ceoum npeamectsennuuam (1937, 1957, 1968 rr.),
TaK:e He Bblep:ara HCIbITaHus BpemeHeM. Hauwu-
was ¢ 1988 r., mpaktuyecku exerogHo BOsHHKAAH
8-10-6arrbHble 3eMAeTPsICEHHs] B 30HAX, OIAaCHOCTDb
kotopbix Ha kapte CP-78 oxasarach sanmenHoi

9kozeonoeus. Poccuu




COBPEMEHHBIE TEOAOTUYECKMWE TIPOLECCHI

10 MeHbIIeH Mepe Ha 2-3 6aara. DTo — KaTacTpo-
¢puueckoe Criurakckoe semaerpscenue B Apmenun
B 1988 r., yHecimee aecsiTku ThICAY ueAOBEYECKHX
»KH3HEH, paspylIHTeAbHbIe 3alcaHCKOe 3eMAeTpsICe -
aue 1990 r. B Kaszaxcrane u Paua-/[xxaBckoe 1991 r.
B ['pysun. B 1991 r. anaroruunoe no seanunne sem-
AeTpsiCeHHe CAyYHAOCh B 30He Kopsikckoro Ha-
ropba. B 1992 r. paspymmureannoe 9-10-6arrproe
Cycambipckoe 3eMAeTpsiceHHe TIPOU3OIIAO B 7-8-
6arrbHOR 30He Kbiproiscrana. 28 mas 1995 r.
na cepepe 0.Caxarun Ha rpanuie 6- u 7-6arAbHOR
30H mpousoniro 9-10-6aarbroe Hegreropekoe sem-
aetpsicerrie. [ loru6ao 60ree 2000 yerosek, cocras-
AMBIIMX zBe TpeTH HaceneHus1 Hegreropcka. Hegre-
ropcK 6bIA OAHOCTBIO pas3pyLIeH U IepecTaA CYLIeCT-
BOBaTb KaK HaceAeHHbIH MyHKT. Bbicokas maruuTyza
semaetpsicenust (M), oumenuBaemas pasHbIMEH MeTO-
aamu ot 7,2 g0 7,6, 60AbIuas ropuaoHTaAbHAs IPO-
rszkenHocTb (cepmue 50 KM) u oTHOCHTeAbHO He-
60Abmast raybuna odara (ot 15-20 kv BrAOTb 0 3EM-
HOH IOBEPXHOCTH), €CTECTBEHHO, TIPHBEAH K HMHTEH-
CHBHBIM a()TepIIOKaM.

HMmerorca meauxo-6uororuyeckie CBUAETEAD-
CTBa BO3/JEHCTBHUsI FeO(PUBNYECKHUX TIPOLIECCOB, IPes -
IECTBYIOIINX 3€MAETPSICEHUSIM U COTPOBOKAAIOIINX
CEHCMHMYECKHE COOBITHSI, Ha YEAOBEKA M KHMBOTHDBIH
mup. Ocoboro BHHUMaHMsS 3aCAy2KHBaeT, B YaCTHOCTH,
peaxkuys pasAHYHbIX BUJOB KHBOTHDBIX (XOJ\Oﬂ,HOKpOB-
HbIX M TEIAOKPOBHbIX) Ha AHOMAAbHble HW3MEHEHHsl
MAH TIOBDIIIEHHbIE KOHIIEHTPALMH PA3AHIHBIX XHMU-
yeckux coeauHeHHi (B KHAKOM HAM razo06pasHOM
COCTOSIHMHM), UAH Ha BapHalMM (PH3HYECKHX TOAeH,
[PEeANIECTBYIONIUX Pas3psiIKe CEUCMUIECKON DHEPTHH.
ITOT (eHOMEH HHOTZA UCTIOAb3YETCS] B KauecTBe GHO-
AOTHYECKOr0 HMHJMKATOPa Ha/IBUTAIOIIEHCS Te0/IMHA-
MHYECKOH KaTacTpodbl.

Mo:xHo noaaratb, 4T0 MeXaHU3MbI BO3ZeHCTBUS
Ha3BaHHDBIX MPHPOJAHBIX (PAKTOPOB HA OPraHU3M YeAO-
BeKa CXO2KH C BAHSHHEM Ha JPYrHX OHOAOTHUECKHX
npeacrasutereit :xusoit matepun. OaHako ypoBeHb
PasBUTHS M COLMAAbHas CTPYKTypa YeAOBEYeCKOro
06111eCTBa B COMETAHUH CO CAOKHBIIEHCS HA TEKYILIHUH
MOMEHT BpPEMEHH KOHKPETHOH IOAMTHKO-IKOHOMH-
YeCKOH 06CTaHOBKOW B PETHOHE OIPEEASIIOT CIIELH(H-
YecKHe OCOOEHHOCTH KOAAEKTHUBHOIO IOBeJEeHHs Kak
peakuuio Ha OHOQU3HYECKHE BapHalMM B IIPHPOZE.
Tak, ecan mozobuas 3BoAIOLMA 06CTAHOBKH MPOUC-
XOZUT Ha (POHE AKTHUBHUBALUUHM UAM TOPMOKEHHs I'eo-
61OPH3NYECKUX IPOLECCOB, TO MOCAEAHHE HE3PHUMO

Ton I. Esponelickas uacnip

OKa3bIBalOT IIOCTOsIHHOE BOBﬂ,eﬁCTBHe Ha IICHUXO(PHU-~
3HUYECKOE€ COCTOsIHHE KOHKPETHDbIX ]\H‘{HOCTCI}, CHH~
Kasi HAH IIOBbIllasd CTEII€EHb PEaKTUBHOCTH BCEro

ob1ecTBa.

Hcxoas us ormeuenHoro, B psige cAydaeB CTaHO-
BHTCSI BO3MOKHBIM PAaCCMATPUBATh (Pasbl COLMAABHO-
IO HECIIOKOHCTBHsI KaK IPOU3BOJHDIE AEMEHTBI [€0-
6HOPUBHIECKUX AHOMAaAHMH, MEPUOJMYECKU TE€HEPH-
pyeMblx B mpupoge. |akue (asbl, pacrorarasichb
B HEKOTOPOH MOCAEZ0BATEABHOCTH IPHPOJHO-COLH-
AABHDIX SIBAEHHH, 3aMbIKAIOTCS TIPEAEABHBIM COOBITH-
€M — reoZIMHaMHYECKOH KaTacTPO(oH, 3aBepLIaloIIeH
OYepesIHyIO 11eMb Pa3BUTHsI B *KUBOH U KOCHOH MaTe-
pun KoHkpeTHoro apeara |28, 30, 254].

Meaukamu oTMmedeHb! MpsiMasi 3aBUCUMOCTb KO-
AMYECTBA CEPJEYHO-COCYAUCTBIX U HEPBHBIX 3ab0Ae-
BAaHHMH OT CHABI U YaCTOTbI CEHCMHUYECKHUX KOAeGaHHUH,
cBoeobpasre KAMHHYECKOrO TedyeHHs 3ab00AeBaHMA
u ux ucxoz. OtpuuateabHble 3MoLMH, 06YCAOBAEH-
Hble 3EMAETPSICEHHEM H €ro a@TepIIOKaMH, CHAbHO
BAMSIIOT Ha DHZOKPHHHYIO CHCTEMY, IPHUBOJAST K LAY~
60KMM TepecTpoiikaM opraHusma. Habawozaercs
(DYHKIIMOHAABHOE I0pakeHHe HEPBHOH U CepAevHO-
COCYZMCTOH CHUCTeM, Ha3blBa€MOE MEJAMKAMHU - HOAE3-
HDBIO 3EMAETPSACEHHsI : BO BPEMsl MAM BCKOpPE TIOCAE
[0Z3EMHOIO TOAYKA BO3HHKAIOT CTPAaX, y4YalleHHOe
cepauebuenre, 060Ab B o0OAaCTH cepzlia, cAabOCTb
B HOrax, IIOTepPs] OPHEHTAUMH W CBSIBHOCTH MBIIIIAE-
HHsl, YBEAHYEHHE XOAECTEPUHA B KPOBH, POCT THIIEP-
TOHUYECKUX KPU30B, HHCYABTOB, OCTPOH KOPOHAPHOU
HEZIOCTATOYHOCTH M APYTHX OCAOKHEHHH CepAevHO-
COCYZICTOH CHCTEMBI.

PaccmarpuBaemoe reodusuyeckoe sBACHUE H Me-
ZMKO-OHONOTHYECKHE ITOCAEJCTBHS, BbIPAzKaIOLLIHeCst
B CTPECCOBBbIX PEaKLMsX HACEeAEHHs] Ha 3eMAeTpsice-
HUs1, TIPEACTABASIIOT COBOH OZHY U3 HaubOAee OCTPbIX
9KOAOTHYECKHUX NPOoOAeM, TPeOYIOIIHUX MPHUBAEYEHHS
YCHAHH CIIELHAaAMCTOB-IICHXOAOTOB, HCCAEZOBATEAbC-
KHX LIEHTPOB MeJMLIMHbI KaTacTpod.

Kaxk nokasbisaior nccaeoBanust HOCAEIHUX AET,
OZHUM U3 Hauboree 3(PPEKTUBHBIX MMOAXOLOB K OLIEH-
K€ CTENeHH Ie0/JMHAMUYECKON aKTHBHU3AIMH KPYITHbIX
PETHOHOB SIBASIETCS] MOHUTOPHUHT HaIPsizKEHHO-Z1e(op-
MHPOBaHHOIO COCTOSIHHsI T€OAOTHYECKOH CpeZAbl, BbI-
TIOAHSEMBIH B PEaAbHOM BPeMeHH. | akoH BHJ HCCAe-
aosanuit, paspabotannbii Bo BCEI'MTHI'EO u npu-
MEHsIEMbIH /JIASl OLIEHKH COCTOSIHHSI T€OAOTHYECKOH
cpeabl BO BCEX CEHCMOAKTHBHBIX PETHOHAX CTPAaHbI,
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MNOAYYUA HAHMEHOBaHHE mﬂ,por‘eoa,e(popMagHOHHoro

(I'TA) monuropunra [26, 27, 30].

Yixe nepsble cBegenus 06 0CO6EHHOCTSIX (PYHK-
nuonuposanus | 1'/[-moas B pasaudHbIX CTPyKTypHO-
(pallMaAbHbIX 30HaX MTO3BOAHAH YCTAaHOBUTb PasHOO6-
pasie B HHTEHCHBHOCTH €r0 PasBUTHSI B 3aBUCHMOCTH
OT MecToroAozkeHHst (MTAaT(opMa, FOPHO-CKAAAYATasI
cuctema) u BpeMeHH (IIepHOJ Te0ZHHAMHYECKOTO 3a-
THImbsl MAM akTuBusauuu). I'T'/l-nmoato naarpopmen-
HbIX PETMOHOB CBOMCTBEHHA CpABHUTEAbHAs — Bsl-
AOCTb”, B TO BpeMsi KaK 3TO zKe TIoAe, 3a(PMKCHPOBAHHOE
B CME:KHbIX CHCTEMAaX, XapaKTepH30BaAOCh SHePTHY-
HbIMH, KOHTPACTHBIMH TI€PECTPOEHHSIMU C OBICTPHIMH
CMeHaMH TPAHHUII KOPOTKOKUBYIIUX CTPYKTYP C2KATHS
u pactszenusi. JAs reogMHaMMUECKH CHOKOHHBIX
IIePHOZIOB OTMEYEHO HeyNOpPsAZ0YeHHOe CTPOEHHeE
['TZl-noast, koraa cTPyKTypbl OZHOrO 3HAKa, 3aPOK-
Jasich M PasBUBAsACh B T€YEHHE HECKOABKHX JECSATKOB
CYTOK, TaK :5e 6bICTPO Pa3PyIIAIOTCS U 3aMEIaloTCsl
KOPOTKOKMBYIIMMH CTPYKTYPaMH MPOTUBOTOAOKHO-
ro 3HaKa.

Baznoii weproit I'T'//l-noas asaserca ero “pe-
AKTUBHOCTb , YyBCTBHTEABHOCTb K CMEHE TeoJHHa-
Mudeckoit o6cranosku B persone. OcobeHHO pesko
npoucxoaut cMmena xapaktepa [ I'/l-moast B mepuoant
HapaCTaHUsl HAIPS:KEHUH, TPEeANIECTBYIONHE CHAb-
HbIM 3eMAeTpsiCeHUssMH. B 3TH mepuozbl, 06bIYHO
ucuncasemble 4-6 Mec, B pernoHax OTYETAMBO (PHK-
CHpyeTCsi HaTlpaBAeHHoe (hopMupoBanue (HAH Zerpa-
Jlallksl) KOPOTKOMKUBYIIMX CTPYKTYP OIPEAEAeHHOTO

smaka [30].

Caeayer noguepkuytb, uro I'T'/]-noas, oro6pa-
»Kas SBOAIOLMH HAIPA2KEHHO-1e()OPMUPOBAHHHOTO COC-
TOAHMS OGIIMPHBIX apPeanoB, JAIOT IpPeCTaBACHHE
0 CyOrA0H6aAbHBIX Te0JUHAMUYECKHX DBOAIOLIMSAX AH-
TOC(epbl U MIPH STOM ZEMOHCTPHPYIOT COTAACHYIO HAH
TIPOTHBOIOAOZKHYIO 10 3HAKY :KH3Hb OYeHb KPYIHbBIX
reOAOTHYECKUX CTPYKTYpP, PACIIOAOZKEHHBIX B Pa3HbIX
YacTAX 3eMHOro Iapa. | [pMBOAMMBIA HMxe MpHMep
ZIOCTATOYHO SIPKO MAAIOCTPHPYET 3TO MOAOKEHHE.

Tpaucperuonarbubie pexoncrpykuuu 1T /]-no-

Asl, BbIIIOAHEHHDbIE A HCpHOﬂ,OB IIOATrOTOBKH KaTaCT~

popuueckux semaerpsicenuit (Crmrax, Pyabap-Ta-
© *

pom, Paua-/l:xaBckoe, Kacruiickoe u zp.)", cBuze-

TEABCTBYIOT O KECTKOH I€HETHYECKOH CBASH MEJIy

reoMeXaHHYeCKUMH IIPOLECCAMH H CEHCMHYHOCTBIO,
pPasBUBAIOLMMHCS Ha (POHE AHHAMHYECKOH aKTHBH3a-
LU Hezp.

s Teppuropun Kaskasa, Kasaxcrana u Cpea-
Hell AsUM HHCTPYMEHTaAbHO 3apErHCTPHPOBAHO Pas-
BUTHE MOIIHBIX MPOLECCOB PACTSMKEHHS 3EMHOH
kopbi, oxBatuBmmx B 1989-1990 rr. [lamupckyio
ropuyio ctpany, | sub-I1lanb, Typauckyo (Typrme-
HUS) H, TIO-BHAUMOMY, ApPaBUACKYIO TIAHTBI, TOPHbIE
cuctembl Konerzara u Kaskasa. C yuetom moayuen-
HbIX H3MEpEHUH Z1azke MO CHABHO 3aHMKEHHbIM OLleH-
KaM CAeZyeT, YTO Ha 3AKAIOYHTEAbHOH (ase MOJro-
toBku Pyabap-Tapomckoro (Mpan) semaerpscenus
(c smBapst 1990 r.) B aTOT NMpoOUECC 6BIAM BOBAEUEHDI
apearn! mromazapio se menee 3 300 000 k2.

C xomma 1989 r. Koneraarckas ckraguaras
CHCTeMa HCIIbIThIBAAA BHAYUTEAbHbIE MPOLECChl pPac-
TSKEHHs, JOCTHTIIME MaKCHMyMa B sIHBape-MapTe
1990 r., nocae yero nayarochb “BbipozszeHHe” KOPOT-
KO2KMBYIIHX CTPYKTYp PACTSKEHHS C TOCTENeHHbIM
HX 3aMeIlleHHeM CTPYKTypamu cxkaTus. | ocriozctByro-
Iee cKaTHe B PErHOHe 3a(PMKCHPOBAHO C CepeZHHbI

oktabpa 1990 r. (puc. 1.1).

B sror :xe mepwoz Ha Kaskase mpeobrazanro
pa3BHUTHE KOPOTKOXKHBYIIUX CTPYKTYpP C2KaTHs, KO-
topbie ¢ konua anpers 1990 r. unrencusno same-
IaAHCh CTPYKTypaMu pacTsixenus. Makcumym
PACTSZKEHHUS B PervoHe 6bIA 3a(HKCHPOBAH B Hada-
ae centabps 1990 r., mocae wero mpousomro crpe-
MHTEABHOE BbIPOKICHHUE CTPYKTYP PACTSZKEHMs C 3a-
MeIlleHHeM MX BHOBb CTPYKTYpPaMM C:KaTHs.

BoisiBAennble 0co6eHHOCTH B pexsuMe reouHa-
MHYECKOH ?KU3HH OBGIIHPHBIX apPear0B CBHAETEAbCT-
BYIOT O CAOKHBIX TIPOLIECCAX COBPEMEHHON BOAIOLIUU
3eMHOH KOpPbl, PasBUTHE KOTOPOH HZET MO ' 3aKOHY
KOpOMbICAA : Ha IepHOJ MaKCHMaAbHbIX PaCTsie-
Hull B npegerax Konerzara npuxoauacs nepuos Hau-
6oAbirero c:katusi Ha Kaskase (cm. puc. 1.1).

["eoaunamuyeckoe “kopombicao”, mozo6HOE BbI-
ABAeHHOMY B mepuoz Pyabap-Tapomckoro semaer-
PACEHHs, HO C MHBEPCHOHHBIM Pa3BMTHEM IIPOLECCa,
oT™eyaetcs u nipu Pava-/lxaBckoM cobbiTHI: B 3TOT
nepuoz, Ha KapBkase MpocAeeHO OYeHb HHTEHCHBHOE
c2KaTHe, TIOCAE Yero TMPOM30IIAA paspsizKa celcMuHec-
koit ameprum. OzHoBpeMenHo ¢ stuM B |ypkMeHuu

OTH UM ApyrHe MPUBOJUMbIE IPUMEPbI JAIOTCS HAa OCHOBE PE3YAbTATOB (YHKIMOHMPOBAHHs CIEIHaAM3UPOBAHHOH CETH

I'T/l-monuropunra, cosaannoii Ha ceficmoaxtusHbix Tepputopusix Kaskasa, Cpeauneit Asun, Jlarvuero Bocroka. Ceegenus nocsit
HH(OPMALMOHHBIH XapaKTep, /JAEeMOHCTPHPYIOT OCOOGEHHOCTH pasBHTHS TeOJMHAMHMYECKHX [POLECCOB, IPeJBapsIOIIMX CHAbHbIE

BEMAETPsACEHUS.
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Puc. 1.1. Cosmeugennvie epaghuru D,— t daa meppumopuu Rasrasa u Konemadaza

6bIA0  3a(DMKCHPOBAHO MAKCHMAAbHOE PaCTSKEHHeE,
a mocae Paua-/[:kaBckoro seMAeTpsiceHHsT — BCIIAGCK
c2KaTHsl, AAMBIIErocs ¢ arpeas no centsabpp 1991 r.

peByJ\bTaTbI CBUAETEABCTBYIOT, 4YTO B PEruo-
HaAbHO BblZ€p:KaHHbIE IIPOLIECChI 9HAO0r€0ANMHAMHUKH
6BIBAlOT BOBAEYEHBI OTrPOMHDbIE 00'beMbI TFOPHbIX I10~
pPoOA, AAAEKO BbBIXOZAINHE 3a I'PAHHIIbI OTAEADHDBIX p€~
THOHOB. B IA@HETaPHOM Macirabe 3EMAETPsACEHU,
O4Y€BHAHO, MOI'YyT paCCMaTPUBATbCsA KaK CA€ACTBHUA

B3aMMO/IEUCTBUH KPYIHBIX AUTOC(IEPHBIX IIAMT.

s anmarusa rpaguxos na puc. 1.1, moayuenunix
ZASL ZLAMTEABHBIX OTPE3KOB BPEMEHH, CAEAYET, YTO
Zle)OPMALIMOHHbIE TIPOLIECCh], PA3BHBAIOIINECS B TIpe-
ZleAaX KPYNHbIX PETHOHOB, HMEIOT SIPKO BbIParKeHHbIH
IMKAMYECKUH XapaKTep, KOTZa MePUOAbl TOCIOACT-
BylOIlero pacTsukenusi (perakcallid) CMeHSIIOTCS
KPAaTKOBPEMEHHbIMH UHTEPBAAAMHU C:KATHSI JAUTEAb-
HOCTbIO B HECKOABKO MeCSIIEB.

paCCMOTpeHHbIe 0COOEHHOCTH FEOAI/IHaMH‘{CCKOﬁ
9BOAOLHHU KPYIHbIX PErHOHOB CBHAETEAbBCTBYIOT
O TOM, 4YTO OTAEAbHbIE, HHOI'Za JarkKe 6AM3KO PACIIONO~

Ton I. Esponelickas uacnip

?KeHHble IeOAOTHYecKre OAOKH, B PEaAbHOM BpeMEHH
reoIMHaMHYECKH Pas3BHBAIOTCSl He3aBHCHMO. | eoanHa-
MHYECKUE IIPOLIECChI UMEIOT KOAeOATEABHO-ITyAbCALIU-
OHHYIO, KBa3HBOAHOBYIO IIPHPOZY, KOrZa B IIpeAeAax
CHAPHO YZQA€HHBIX PErHOHOB, a TaKiKe€ CME:KHbIX HAH
6GAMBKO PACIOAOKEHHBIX CTPYKTYp B OJHO U TO 2Ke
BpeMsi MOT'YT UMETb MECTO IIPOTHBOIIOAOKHBIE 10 3Ha-
Ky U pPasAMYHbIE [10 HHTEHCHBHOCTH IIPOLIECCHI.

Byaranuuecrue npoueccor — oaHo us Hanbo-
Aee SIDKUX U MOIIHBIX [POSIBAEHHH T'€OAOTHYECKON
»KUBHH 3eMAHU; HPOSIBASIOTCS B (POPME H3BEpIKEHHUsl
pPAaCKaAeHHOW Marmbl, II€MAd, BYAKAHHYECKHUX Ia30B,
[IapOB BO/bI U3 HeZp TI0 TPEIIMHAM ¥ KaHa\aM Ha 3eM-
HYI0 TIOBEPXHOCTb, ZIHO Mopel u okeaHoB. I [pu sTom
06pasyloTcsi ByAKaHHYeCKHe KOHychl (BYyAKaHbI),
KaAbZlepbl, AaBOBble IIOTOKH, I[IEM30BbIE IOKPOBBDI.
[ Iupoko usBecTHb! Takue sIBAEHHsI, COMPOBOK/AAIONIHE

BYAKaHH3M, KaK FeﬁBepr, TE€PMaAbHbIE HCTOYHHKH.

By}\KaHI/IBM HU3BECTEH C CaMbIX paHHHX 3TallOB
T€OAOTHYECKOI'o Pa3BUTHS BEMJ\I/I. Ha COBPEMEHHOM
9Talle BYAKaHHYECKHE H3BEPKEHUsI COCPELOTOYECHDI
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B T'€OCHHKAHHAAbHbIX IIOsICaX — Cpeﬂ,I/IBCMHOMOp-
CKOM, TI/IXOOKeaHCKOM, B IIpefeAaX OCTPOBHbBIX ZAyT
H CPEAUHHO~OKEAaHHYECKUX Xpe6TOB.

DKOAOTHYECKHE TIOCAE/CTBUS H3BEP:KEHHs Ha-
3eMHbIX ByAKAHOB MHOTO06pa3HbI U aCTO TPArWYHbL.
[Toroku raBbr ¢ Temmeparypoii ao 1000-1200 °C
C}KMTalOT BCE MKUBOE Ha CBOEM ITyTH, ByAKAHUYECKHH
nerieA ¥ 60M6b1 (pacKareHHbIE KYCKH AaBbl) paspyla-
10T noctpoiiku. [ lpu usBeprienusix memea criocoben
TOZIHUMATbCS B BBICOKHE CAOH aTMOC(EPDI H TPOTIOC~
epy Ha 45-50 KM M pa3HOCHTbCA Ha COTHM U ThICSYH
kuroMeTpoB. O6beM  BbIGPOIIEHHOTO O6AOMOYHOTO
MaTepHaAa MOKET JOCTHUraTh HECKOABKHX KYOHUECKHX
KHAOMETPOB.

[lenroBbie u3Bep:kenus HapymaioT aTMochep-
Hble PaBHOBECHs U BbI3bIBAIOT OIacHbIE MT0OOYHbIE 5B~
AeHHsI — CHAbHbIE AUBHH U TpO3bl, CeAeBble IIOTOKH,
CIIOCOOHBbIE PA3PYLIUTb HH2KEHEPHbIE COOPYKEHHs,
VHHUYTO?KHUTb PACTUTEABHOCTb U KHBOTHDIX.

MsBep:enuss ByAkaHOB MOYTH Bcerga Corpo-
BOKZAIOTCSI 3E€MAETPSICEHHUSIMH PABAHYHON CHABI,
UHOTZA Pas3pbIBAMH 3€MHOH KOpbI, HapyIIEHUsIMH
BOAM3HM Oyara BCeX IPHPOZAHDBIX TIeO(PHU3UYECKHX I10-
AeH, BbIAEAEHHSIMU Pa3sHOOOPAa3HbIX DMAHALUH, KOTO-
pble MOTYT OKa3aTbCsl THOEAbHbIMH JASl 4YeAOBeKa

H KHBOTHDIX.

[lpu wusBepennn Besysus, pacrnorozkennoro
ua tore Mranmu, B 79 r. n.3. 6b1AK IOAHOCTBIO 3aChI-
TMaHbl paCKaAeHHbIM MENAOM M Toru6au ropoga I lom-
neu u [epkyranym.

B Bocrounoii Agpuxe B npeaerax Bocrouno-
A@purkanckoil pu(pTOBOH CHCTEMbl, IAe HaXOAATCHA
YCAOBHO TOTYXIIME ByAKaHbl Tuna KHAHMaH:Kapo
u 6oree 40 zeficTByromux, 6piaa obHapyxena “/Jo-
AMHA CMEPTH , T/le KUBOTHbIE MOTHOAIOT OT CKOIIAE-
HUE BblAEAsOlEXcs ByAkanudeckux rasos CO,,

CO, H,S, CH,, H, HCI u meaocTaTka kucaopoza.

CpaBHHTEADHO KpaTKOBPEMEHHbIE H3BEpP2KEHHs
BYAKAHOB CMEHSIIOTCSI ZAMTEAbHBIMH IE€PHOZAMH I1OCT-
ByAKQHHYECKOH JIeATeAbHOCTH. B KpaTepax u Ha ckAO-
Hax JeHCTBYIOIINX BYAKAQHOB (DOPMHUPYIOTCSI TEPMAAb-
Hble HCTOYHHKH Pa3HOOOPAsHOro cocTaBa, Ha (yMa-
POABHBIX TOASIX 00pas3yIOTCS MECTOPOKJEHHs CaMo-
POZHOH Cepbl, THAPOTEPMAAbHbBIE PYZJHbIE MECTOPOXK-
nenwst. [locae usBeprkenusi ByAkaHOB paHOHbI CHOBa
3aCEASIOTCS AIObMH, TaK KaK Ha BYAKQHHYECKHX I0pO-
ZJax 06pasyroTcs MAOZOPOAHbIE TIOYBBI.

Ha camom 1ore eppomeiickofi wactu Poccun,
B LeHTpaAbHOH yacTu | AaBHOro Kaskasckoro xpebra,
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HAXOAUTCs YCAOBHO TOTYXIIUH JABYXBEPIIHHHBIH BYA-
KaH JAbbpyc — Bbicouaimuil ropubiii mMaccus Kas-
Kasa, COXPAaHUBINMHA CBOIO BHEIIHIOW (opMy. B ero
npeseAax MPOSBASETCS MOCTBYAKAHUYECKAs! AESITEAD-
HOCTb TIPEUMYILECTBEHHO B (JOPME TEPMAABHDBIX YTAE-
KHCABIX MHHEPaAbHbIX HCTOUHHKOB. PafoH oTAmyaer-
Cs1 TOBDBIIIEHHON CEHCMHUYECKOH aKTHBHOCTDIO.

Ha reppuropun esponeiickoii wactu Poccun us-
BECTHbI MPOSIBAEHHUsI J[DEBHETO MAAEO30HCKOrO U Me30-
KaWHOB0MCKOrO ByAKaHH3Ma — B (opMme TPYyOOK
B3pbIBa, B TOM 4HCAe aAMasoHocHbix (Apxanreibc-
Kas 06A.), MOTEHIHAABHO PYZOHOCHBIX H 6e3pyAHbIX
BYAKaHUYECKUX OOPa30BaHUH, TMPOTEPMAAbHBIX
MECTOPOKAEHUH MOAUOAEHa, PTYTH, BOAb(pama,
mbmbsaka (["rasubiii KaBkasckuit xpeber).

CoH ByAKaHHYECKOTO TerAa OGHAPY?KeHbl B YeT-
BEPTHYHDBIX OTAOKEHHSIX IOKHBIX H LEHTPAAbHbBIX
paiionos Poccuu. [Iposisrenus apesnero syakanus-
Ma BAMSIIOT Ha XMMHYECKHH COCTaB I0Z3€MHbIX BO/J,
BBaHMOZ{,e;ICTBy}OIHHX C BYAKaHOI€HHbIMH IIOPOZLAaMH,
oboraiasi X PTYTbIO, MbIIIbAKOM, H0POM H JPYTHMH

JAEMEHTaMH.

Pe:xum, T.e. mepHOAMYHOCTD HU3BEPKEHHH BYA-
KaHOB, Jaxe TeX, KOTOpble JABHO HABAIOZAIOTCS
AIOZIbMH, OCTaeTCsi BO MHOrOM HepasraZjaHHOH Tail-
Hoit. JleHiCTBYIOIMMY CYMTAIOTCA BYyAKAHbI, H3BEp2Ke -
HHUs KOTOPBIX XOTS 6bl OJHH pa3 OTMeYeHbl 3a IOC-
Aeaure 3500 nrer. Mx obmee umcro Ha 3emMHOM
mape — 947. OcuoBuble ByAKkaHbl y:ke H3BECTHBI,
HOBbIE BYAKAaHbl HHOTZA POKAAIOTCA KaK MOZBOZHBIE,
06pasys ocTpoBa B MOPSIX U OKeaHaxX. | o4Ho mpez-
CKa3aTh MeCTO M BpeMs O4epeHOrO IPOpbiBa AaBbl
B IpeZeAaX BYAKAaHHYECKOH IOCTPOHKH JOCTAaTOYHO
TPYAHO.

[Ipornos ByAkaHMuYecKHMX SABAGHHH OCHOBbIBAET-
Cs Ha aHAaAM3e JAMTEABHOTO pexKMMa CeHCMHYeCKHMX
cobbITHl B paloHe, HaOAIOZEHHAX 32 AKTHBHOCTDIO
BbIGPOCOB MeIAa U Ia30B, YPOBHEM, COCTABOM M TeM-
HepaTypol BOJOHCTOYHHKOB B MEPHO/bI 3aTHINbS.

Takum o6pasom, reororudeckasi cpezsa, mpezc-
TaBAIIOILAst COOOH 6asuc A (PYHKLIMOHHPOBAHHUS
BCEro KMBOTO Ha -JEMAE U, B MEPBYIO OYEpeib, AAS
YCIIEIIIHOTO PAsBUTHsI YEAOBEYECKOro OOILecTBa, siB-
AsieTcsi O6bEKTOM BO3ZEHCTBHsI GOABIIOIO KOMILAEKCA
MPUPOZHBIX U TEXHOTEHHbIX (PAKTOPOB. IJTO 06YCAOB-
AMBAaeT HEPABHOBECHOE COCTOSIHHE TEeOAOTMYECKOH
cpenpl KaK CUCTEMbI, BOAIOLUSI KOTOPOU IIPOUCXOZUT
[0/l BO3JEUCTBHEM KaK MPHUPOJHBIX, 3aKOHOMEPHO
PasBUBAIOLLMXCS [IPOLECCOB, TaK U PA3AMYHDbIX aHTPO-
IIOTeHHDbIX BMEIIATEAbCTB.
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1.2.2. Dksorennnie reororuueckue
npouecchl

Becbma cymectsennoe mecto B (popMupOBaHUM
YCAOBHH OOHTaHHsl KMBBIX OPraHH3MOB, H Ipexze
BCEro 4eAOBeKa, MPUHAJAAEKUT SK30TeHHbIM T€OAOTH-
YeCKHM IpoleccaM.

[Toa II'TI nonumaercst cosokymHoCTh Heo6pa-
TUMBIX JWCKPETHbIX W3MEHEHHH COCTaBa, CTPOEHUSI
Y COCTOSIHUSI T€OAOTHYECKOH cpezbl (OTZeAbHbIX Hau-
MeHee YCTOHYMBBIX €e IAEMEHTOB), MPOHCXOSIIHX
B pe3yAbTaTe eCTeCTBEHHDBIX IIPOLIECCOB SHEProMacco-
obMeHa B 30He KOHTaKTa AHTO-, aTMO- H THZpocdepbl,
a TaKzKe XOBSIUCTBEHHOU [IESTEABHOCTH YEAOBEKA.

B nacrosimee Bpemst 0611enpUHATOR KAACCH(U-
KAIHH SK30TeHHbIX TeOAOTMYECKHX MPOLECCOB He Cy-
mectyeT. | abamma 1.1, ¢ name#t Touku 3penus, Hau-
60oAee TOAHO OTpParkaeT XapaKTEPUCTHKU 3THX TIPO-
11€CCOB.

II'T] sBAsIOTCA OHMM M3 OCHOBHBIX (PAKTOPOB,
OIPEAEASIOIINX DKOAOTHYECKOE COCTOSIHHE [E€OAOTH-
YECKOH Cpebl.

Mpuoroo6pasHbie 10 MexaHH3MaM pPa3BUTHs, Xa-
paKTepy M MHTEHCHBHOCTH IIPOSIBAEHHMS Ha 3eMHOH
nosepxuoctd, I 1] Bpemenamu coszaroT obcTaHOB-
Ky, HECOBMECTHMYIO C MUHUMAAbHbIMH TPe60BaHUAMH

K KOM(OPTHOCTH KHUBHEOOUTAHHUS.

Katactpopuueckne mposiBAeHHS XapaKTepHbI
aaa pasaugsbix 10 renesucy Il T1. Muorue ns mux
MOTYT BbI3BaTh YEAOBEYECKME KEPTBbHI H OTPOMHbBIH
MaTepuaAbHbIH yIIep6 3a KOPOTKHEA MPOMENKYTOK
Bpemenu. /Jlpyrie MeHee ONacHbI ¢ IKOAOTHYECKOM
TOYKM 3pEHHs, He TPEACTABASIOT HETOCPeZCTBEHHOM
YTPO3bI KH3HH YEAOBEKa, MeHee paspyIIMTEeAbHBI,
HX OILYTHMOE BO3JeHCTBHe, NPUYHHAEMbIH yIIep6
HAKAIIAMBAIOTCS 3a JOCTATOYHO AAMTEABHOE BPEMsl.

[To ganupmv P.I1lycrepa, noryuennsv ua ocuo-
BaHUM MHOrOAeTHHX HccAezoBanuil [152], mpambre
U KOCBEHHble YObITKH TOABKO OT OIIOABHEH U CeAeH
B CLIA npespmator 1 Mapa zoa/roa. Conocrasu-
MbIH 110 BEAUYHHE MaTepHaAbHbIH yiiepb oTMedaeTcs
u aAs Takux crpad, kak Poccus, Anomus, Mraius.
B orzeabHbIX cAydasx kaTacTpouuecKas aKTHBU3a-
UMsl OIOABHEH U CEAeH BbIBBIBAET I'MOEAb /ECSITKOB

toicsty arogeit (Kurait, 1920 r.; Tlepy, 1970 r.; Ko-
aym6us, 1980 r. u ap.).

B uerom crenenp kaTacTpouUHOCTH MAM oOmac-
noctu AT onpeaersierca ux mexanusmom u renertu-
YECKHMMH OCOOEHHOCTSIMH, MHTEHCHBHOCTDBIO IPOSIBAE-

Ton I. Esponelickas uacnip

HUs1, XapaKTEPU3YEMOH ITOKA3aTEASIMH TI0PazKEHHOCTH
TeppuTopuy (TEOAOTHYECKOH cpeabl), MHOTOAETHeH
U BHYTPHUIOZOBOH I[IOBTOPSIEMOCTBIO.

Mexanusm u reneruueckue ocobennoctu IITI
06YCAOBAMBAIOT OCHOBHbIE MOKA3aTEAH OMACHOCTH —
pasmepb! (MmAomazb u 06beM MPOSBACHHS), CKOPOCTb
TIPOTEKaHMs TIPOIIecca, JZAABHOCTD JIeHCTBHs, pa3Mephbl
30HBI NOpazkeHHs. B kauectBe mpumepa npuBezeHa
KAACCU(PHKALIUS ONOASHEH M CEAEH 0 00beMy Iepe-
MemaeMbix rpyHToBbIX Macce [230].

Kiacecuukanus onoasneit u ceaeit
no o6bemy mepemelaeMbIX IPYHTOBBIX

mace, M
Merkue .......ccovvveeenne... Jecatkn
He6oapmme .................. Cornu
JloBoAbHO 60ABIIKE ...... Tricaun
Boabmme ... JecsaTku Thicsy
Ouenp 60rbmHE ........... Cotau ThICSIU
Orpomnble.................... Muaanonsr
['panguosnnre................ JecsaTku, cotuu

MUAAMOHOB U 6GoAee

O6bem OTZEAbBHBIX ONMOA3HEH MO2KET ZOCTHUraTh
MHAAHAPAOB Kyb6omerpos. |ax, manpumep, B 1911 r.
ua [ lavupe (Tazmuxucran) Bo Bpemst curbHOrO 3€M-
AETPSICEHHSI TIPOM3OLIEA OIOA3eHb 06beMoM 2,2 KMo,
MOXOPOHHUBINMEA 107 COGOH KHIIAAK YCOH BMecTe
¢ 54 xureramu u neperopoaummit p.Myprab, B pe-
3yAbTaTe Yero Ha BbicoTe 6oree 3,2 kKM 06pa30BaAOCh
Capesckoe 03epo obbemom 18 k.

Ha ocunoBanuu usyuenus mexanusma 11, yue-
Ta TEHETHYECKUX OCOOEHHOCTEH HX MPOSIBAEHHS,
aHaAM3a MAaTE€PUAAOB M JIaHHBIX O PA3BUTHU U BO3-
ZIEWCTBUH HA TE€OAOTHYECKYIO CpeLy U c(epy Ku3-
HEZESITEABHOCTH YEAOBEKA MO:KHO COCTAaBUTb P,
yObIBAIOILKUH 110 X OTHOCHTEABHOH 3KOAOTHYECKOH
OTAaCHOCTH M KaTacTpopuuHocTH (BHE3AIHOCTH MpPO-
SIBAEHHs1): OTMOA3HH, CeAH, 06BaAbl, KapCT, abpasus,
pPYCAOBasi 3pO3usl, IPOCAZIKU, OBPaKHasi IPO3Usl, M0/
TonAenue, 3a6orauuBanue u T.4. | lo zanubIM usyye-
uua Il T] B pasamunbix cTpanax, perronax, npupoz-
HO-KAMMAaTHYECKHX YCAOBHSIX HM3BECTHO, HAIpUMep,
4TO PasBUTHE TAKHUX IPOIIECCOB, KaK OMOA3HH, CEAH,
06BaAbl U KapCT MOKET MPUBECTH K TPAHAMO3HBIM
paspymeHusamM ¥ KatacTpopam. Abpasusi, pyciosas
9PO3Ms1, MIPOCAZIKH MOTYT BbI3BaTh 3HAUMTEAbHbIH Ma-
TePUAAbHbBIH yIep6, MPUBECTH K YPE3BbIYAHHbIM CH-
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tyauusim. PasBuTie B TeueHHEe AAHTEABHOTO Bpeme-
HU OBPa)KHOH 9PO3HH, 3a0OAAYUBAHHSI IPHUBOJHUT
K COKPAILEHHIO IIAOIIAZEeH U MOTepe CEeAbCKOXO35IH -
CTBEHHDbIX YTOJWH, Pa3PYIIEHHIO AOPOT.

[Tromaznoit (perronarbHO!H) XapaKTepHUCTHKOMH
sxororudeckoi omacHoctH DI 'T1 saBasercs unrencus-
HOCTb HX TIPOSIBA€HHs], KOAMYECTBEHHO OlleHHBaeMasl
TIOKa3aTeAeM IOPa:KeHHOCTH TePPUTOPUH. ITOT IO-
KasaTeAb ONPEJEAdeTCsl KaK OTHOIIEHHE CyMMapHOH
nAomazu (opM MPOSIBAEHHsI JAHHOTO TPOIIecca, pac-
IIPOCTPAHEHHOr0 Ha KOHKPETHOM YYacTKe, K obliel
IAOIIAJM 3TOro ydacTka (Tepputopuu), T.e. Hespas-
MepHbIM Koa(duiyentoM, menstomumcs ot 0 zo 1.
Bo wmmuorux pernonax Poccun (Cesepubiii Kaskas,
Yepuomopckoe nobepezxne, I losorzxbe, 3ona BAMa)
ko3 uuumenT nopazkennoctu teppuropun 11 goc-
turaetr 0,6-0,8 u 6oxee.

OcBoenue u X035HCTBEHHOE HCIIOAb3OBAHHE Ta-
KHX TepPUTOPUH CBsI3aHbI C GOABIIMM COLMAABHO-
SKOHOMHYECKUM PHCKOM U TPeOYIOT 3HAYHUTEAbHbIX
cpeacts 1o samure ot I T1. Croumoctb umzxenep-
HOH IOArOTOBKH TEPPUTOPHH C BBICOKOH HHTEHCHB-
uoctbio nposiBaenus I 1] mozer B Heckoabko pas
HPEBBINIATD CTOUMOCTb TPOEKTHPYEMbBIX OGDbEKTOB.
OnpIT 0oCBOeHHS M HCIOAb30BAHHS TEPPUTOPHE
¢ unrencusupiM nposisaenneM AT nokasbisaer
Ha3pEBIIYI0 HEOOXOZUMOCTb HH2KEHEPHO-Te0AOTH-
4eCKOr0 M IKOAOTHYECKOT0 HOPMHPOBAHHs TePpHU-
TOPHH, MKECTKOTO PErAaMeHTHPOBAHHs XO3SHCTBEH -
HOH Z1esITEeABHOCTH.

O 3HAYUMOCTH SFI_I KaK Ba:KHEHIIEeM SKOAOTH-
4YeCKOM (paKTOpe MO2KHO CYZHUTb IIO IIOABEPKEHHOCTH
HAaCE€A€HHbIX IIYHKTOB, pPa3AHYHbIX XO3SIMCTBEHHbIX
0ObEKTOB €ro BOBAeﬁCTBHm. B pE3yAbTATE CIIELIHAAb~

O61was reneTuueckas KAaccH(PUKAUMsA 9K30TEHHBIX

I'pyma Kiace T Bt
1. OG6yciioBIeHHbBIE
K ‘TI/IIV1‘3.’TI/I‘{6CKI/IMT/I [Tmomazmmoe Duswaeckoe
. BoiBerpuBanue P Xumnueckoe
1 GHOJIOTHYECKUMMU Jluneiinoe .
Buosornueckoe
dakropamu
CILIBIBBI
OI/IBIBUHBI
Omnos3nn O1n0/13H1-6.T0K1
O110/I3HU-TIOTOKT
JlBiskenne 6e3 moTepu KOHTaKTa Ononsrn-oGBabI
€O CKJIOHOM WJIM C He3HAYUTEbHOI CHeKHbIe 0COBbI
ero norepeit JlaBumnbt JloTkoBBIE
I1. OGycaoBaenuble [Tppiratonge
aHepruei peabeda
(crmoii TsHKeCTI Topuble (mommHHbIE)
: Jlennukn Matepuxosbie (II0KPOB-
Hble)
O6Basb1 (CO6CTBEHHO)
. O6BaJib Broisasbr
JlBikenne ¢ norepeit Kamuenazipt
KOHTaKTa CO CKJIOHOM
Ocbimi JloTKkoBbBIE
ITno1ammbie
AGpaszus OxeaHoB U MPUJIMBHBIX MO-
o Tepmoabpasus™ peit
OxeaHoB, Mopeil u 03ep . .
Brosnb6eperosoe nepemenienne | BecrpuamBabIx Mopeit
HAHOCOB O3sep
Paspymenne Geperos (06-
ITepepaboTka Geperon BaJIbl, OCBIIH, OHOJ3HN)
B
ONOXpaHHIAIL PasmbiB Gepera
p 3anjieHne —
II1. OGycoBientbie
oBe XI};OCTIII;IMI/I Peunas
p Iposus OsBpakHast
BOJlaMU
CkJoHOBasE
Tepmoaposus™® -
Bonorokos Tnsanuanbabie
JloxaeBbie
Cennt TastHus cHera
IIpopsbiBa moTnn
Bysikanorenubre
3arorienne -

* paSBHTHe TEPMO3PO3HH H TepMoaGpasym CBsI3aHO HE€ TOABKO C Zl,eﬁCTBHeM BOZOTOKOB, HO H C OTTaMBaHHEM MEP3ABIX II0POJ,
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COBPEMEHHBIE TEOAOTUYECKMWE TIPOLECCHI

HOTO MH:KEHEpPHO-Te0AOTHYECKOTO 06CAEI0BAHHS TIPAK-
Tuyecku Bcel Teppuropun Poccuiickoin (Dezeparyu
opranusauuamu  Munuctepctsa reororun CCCP
6biA0 ycTaHOBAeHO, uTo B Poccun 6oree 10 Toic.
KPYTHbIX HaCeACHHbIX MyHKTOB, B ToM wucae 120 ro-
poaos ¢ mHacerenuem 100 Tbic. weroBek u 6oaee,
B TOW WAM MHOHU CTeIEHH IIOJBEP:KEHbI BO3JEHCTBHIO
pasamunbix T Thoicsun pasamunbix xossiicTBen-
HbIX 06beKTOB (2KeAe3HblE U aBTOMOOGHABHBIE Z0PO-
TH, He()Te- U rasolpPOBOJbl, THAPOTEXHHIECKHE CO-
OpY2KeHHs1) TIOCTOSIHHO HCIIbITHIBAIOT Pa3PYIIHTEAb-
noe aeiicteue DT pasAnunbIX reHeTHIECKUX TUIOB.

[lo pesyabraTam BbinoAHEHHOTO O6CAeZOBaHHS
ars Beex cybpextoB Poccmiickoin MDeaepammu coc-
TaBAeHbI KapThl YCAOBUH PAa3BUTHsl U UHTEHCHBHOCTU

nposiBaenus D' T1 macmraba 1:200 000-1:500 000,

a TaK:Keé KapTbl U KaTaAOru IOJABEP:KEHHOCTH Hace-

reorornueckux nponeccor (mo A.M.Ilexo, 1994)

A€HHbIX ITyHKTOB U XO3sUCTBEHHbIX 0O'bEKTOB BO3/€eH-
cremo IITI. Marepuaror obcaezoBanust sABASIOTCA
OObEKTHBHOH OCHOBOH TMAAQHUPOBAHHsI MEPOTIPUATHH
[0 3AIIUTe OT HEraTHMBHOIO BO3JEHUCTBHs ITHUX IIPO-
neccos. B nacrosiee Bpemst onn 060611eHb! oz Me-
toauueckum pykosogactsom BCEI'MHI'EO 5 ue-
ZlaBHO U3/IaHHOH KapTe DJK30TeHHbIE TEOAOTHYECKUe
npoueccol Poccun” macmrraba 1:2 500 000.

Hau6obiyio onacuocts IITI npeacrasasior
B TOPHbIX pailoHaX. TO CBA3AHO C BBICOKOH SHepruei
peabeda, CEHCMHUYHOCTBIO TEPPUTOPHH, HHTETPaAb-
HBIM MPOSBAGHHEM 3JeCb TapareHeTHYeCKUX KOMII-
aexcoB DI TI. Paspurtue nan akTHBHBAIMS OTAEABHO-
TO Ipollecca B ropax MOKET He TIPeCTaBASATh IPSMOH
YTPO3bI, HO €ro MOCAEACTBHS MOTYT HOCHTb KaTacTpO-
puyeckuii xapaxktep. Kaaccuueckum sBAsieTcst TIpH-
Mep ANRHHHCKOTO ONOABHSI B JOAHHE p.-3epaBIIaH

Tabauma 1.1

I'pymma Kuacc

Tun Bujg

PactBopenne

Tanounuplit
Cybdarnprit

IV. OGycJoBnentble
[O/I3€MHBIME BOJIAMU

Kapcr -
1 BbII[eJIaYNBaHNe KapG6oHaTHbIit
CumkaTHblit
. Cyddosust (coberserno)
MexaHudeckuili BIHOC Cyddosus Tonsemnas 5posns
IToHsKeHe YPOBHS M0/I3¢MHBIX BO/L Oce/laHne 3eMHOIl HOBEPXHOCTH | —
IToxromnienue =
3acogenne -
[ToabpeM ypoBHSI TPYHTOBBIX BOJ BepxoBbie 60J0Ta
3abosaunBanmne ITepexoanbie 60J0Ta

Husunnbie 60Ji0Ta

IIpocazika yiéccoBUHBIX 1TOPOJ | —

Ocuiabiienne 1 paspyuieHne CTpyKTyp-

Wctunnbie TIJIBIBYHbI

HDBIX CBsI3€il TPYHTOB
Py ILbiByHbl ITceB/IONJIBIBYHbI
YBesnuenne obbeMa ranHUCTBIX 110pojt | Habyxauue -
PasBeBanue
Hedpasust BoinyBanue
V. O6yciioBiieHHbIE
- Koppasus -
BETPOM
JlioHoo6pasoBatie
AKKyMy 11 BapxanooGpasoBanne
vaere CesoHHoe
Y MHorosetnee
Mopo3zo6oitHoe pacTpecKuBaHue| —
IIpomepsanue P pactp
PoiHkoBbie
VI. O6ycnoBientbre Hauenn Peunble
IIPOMEP3aHueM 1 OT- CwmeraHHbIe
TanBaHIEM TOPHBIX Konet: ) K
nopoz, (KkpHoreHHore) OJIeGaHIs TEMIEpATYDEL Kypybi aMEHHbIC PeKH
¢ epexoziom uepes 0 °C Kamenmbie Mopst
Tepmoxrapct -
OTranBanne C Broicrpas
o TIOKIINS Mejuiennas

ﬂOébI‘{a TBEPAbIX ITOJIE3HbIX HCKOIIae-

VII. O6ycroBrienubie !
MbIX M COOPY’KEeHHe TOHHEeJel

[Ipoceganus u npoBasbl
3eMHOIT TTOBEPXHOCTH

BBIPAGOTKOII MO/13eM-

HOTO IIPOCTPAHCTBA Jlo6brua nedru u raza

Ocemanne 3eMHOI TOBEPXHOCTH | —

IIO3TOMY 3TOT THII SFH MO2KE€T OTHOCHTbCA H K IPYIINE KPHOI€HHbIX ITPOLIECCOB.

Ton I. Esponelickas uacnip
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TEOAOTMYECKAS CPEAA KAK AMTOTEHHAS OCHOBA ®OPMUPOBAHUA SKOTEOCHUCTEM

B anpere 1964 r. Onoasenn o6bemom 20 Man M

co-
IIIEA C A€BOTO CKAOHA ZIOAHHBI H, He TIPHYHHUB 0c060-
ro Bpeza, TMepPeKPbIA PycAo peku. Becennuit maBogok
MpUBEA K ObICTPOMY (POPMHPOBAHHIO O3epa. Dbino
YCTQHOBAEHO, YTO IIPH KaTacTPO(PUYECKOM €ero Ipo-
pbise (B A060i MOMEHT) 06pasyeTcsi ceAeBblil MaBo-
ZIOK, CIIOCOOHBIN CTEPETh C AMLIA 3€MAH BCE PACIOAO-
2KeHHble HHKe I10 TE4YEHHIO HACEeAeHHble IyHKThI,

B TOM YHCAE r‘.CaMapKaH,a,.

Yrposy yaaroch AMKBHAMPOBATb, HO TIPOHGAEMDI
TaKOr'o PoJa OCTAIOTCs HepeIeHHbIMH BO MHOTHX Iop-
HbIX paiioHax Poccum u apyrux crpas.

Ocoby1o omacHOCTb MPeACTaBAAIOT co60H Tex-
HorenHoe pasputHe u/uaum aktususauusa I T1. Mx
[IPOSIBAEHHs] HOCST BHESAIHbIH KaTaCTPOQUUECKUH
XapaKTep U HUMEIOT Pa3pyIIMTEAbHbIE MOCAEACTBHS.
B kauecTBe mpuMepa MO:KHO NMPHBECTH TeXHOTEH-
Hyl0 axkTuBH3anmio kKapcta B 1969 u 1977 rr.
B Mockse B paiione XopormmeBckoro mocce, MpH-
BeJLIYI0 K paspylleHHI0 ZoMoB. Passurtue mpoca-
JIOYHBbIX SIBAEHHH Ha TeppHTOpHH BoarozoHcka,
BbI3BaHHOE TEXHOTEHHbIM OGBOJHEHHEM AECCOBBIX
TI0pOJI, TIPUBEAO K TIOAHOMY Pa3pyIIEHHIO PAJA XKHABIX
ZIOMOB U TIPOW3BOZCTBEHHbIX coopyzsenuit B 1983 r.

BaiuTa TepPUTOPUH U XO3AHCTBEHHBIX 06bEK-
TOB OT OMaCHbIX F€OAOTHYECKHX TPOIECCOB OCHOBBI-
BAaeTCA Ha Pa3AMYHBIX IO COJEP2KAHHIO IIPOTHO3aX
axtuBHoctu ux nposeaenus. BCEIMHI'EO pas-
paboTaHbl TEOPETHIECKHE OCHOBbI H METOZBI TIPOTHO-
suposanus I 1] pasaudHbIX reHeTHYeCKHX THIIOB.
[lo sabaaroBpemenHOCTH NpescKasaHMs CAeLyeT pas-
AMYATb CA€ZyIOIIHEe BHZbI IPOTHO3A TIPOLIECCOB: CBEpX-
aoarocpounnte (70 100 aer), aoarocpounnie (a0 10-
20 aer), kpaTkocpounbie (10 1 roza) u onepaTuBHbBIE
(OT HECKOABKHX HacOB 0 HECKOABKHX CYTOK).

CBepxa0ArocpodHbIE U OATOCPOUHDIE TIPOTHO3bI
HEOOX0AUMDI JIAsI PaspaboTKU cTpaTerud obecrieve-
HUsl 6€30MaCHOCTH HACEAEHHs] U TEPPUTOPHUH, OIIpe-
ZleAeHHs] OYepeZHOCTH IPOBEeJEHHs 3aLUUTHDIX IIPO-
(PUAAKTHYECKUX MEPOINPUSITHH JAsl KPYIHBIX paHo-
HOB, perHoHoB, cy6bextoB Poccuiickoit (Degepauyy.
Ha ocnoBanuu kpaTKOCPOUHBIX IPOTHOS0B COCTABASIIOT-
Cs1 [IPOTPaMMBbl, IIPOEKTDI, CXEMbI 3aILUTbI U IPOBEICHHUs
MEPOIIPUATHN JIA1 OTJEAbHBIX PAHOHOB, HACEAEHHDBIX
[yHKTOB M OOBEKTOB C yYETOM IMPOTHO3HPYEMOH CTerle-
HH aKTHBHOCTH IIPOSIBAEHHSI [IPOLIECCA HA FOZ, UAH [IEPH -
oz, mpeamecTByomui aktupusauun. OmepaTHBHbIE
[IPOTHO3bI COCTABASIIOTCSI TOTZA, KOTZA HAYaAaCh aKTH-~
BHSaLMsl IIPOLIECCa, W Ha MX OCHOBaHHM paspabarbiBa-
FOTCsI KOHKPETHbIE MePOIIPUSITHS 110 obecIieueHHIo 6e30-
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MACHOCTH HACEAEHHs] U AMKBUJALMU TIOCAE/CTBUH
4pesBbIYalHbIX cuTyalui, ceasauubix ¢ JITT.

Brieppbie nm:xenepHO-reonoriueckue KapThl ZOA-
TOCPOYHbIX TIPOTHO30B akTHBHOCTH TposiAeHust DI T |
(omoasHu, ceAn, abpasus, 3po3us) GbIAH COCTABAEHbI
B 1975 r. ara Yepnomopckoro nobepexsbs Ykpaunbl,
Poccun u I'pysun B macmrraée 1:200 000 [180].
B aanbuefinem mos06Hbie KapThl COCTABASIAMCD H S
apyrux peruoHoB Poccun (Cesepnpiii Kapkas, sona
BAMa). OnpasapiBaeMocTb NPOTHO30B OKasanach
BIIOAHE YZOBAETBOPHUTEABHOH, OCOGEHHO JAS MepHO-
ZI0B 3HAYHTEAbHOH M CHABHOH aKTHBHM3aLIHH IIPOLEC-
coB. Hanpumep, BbIcOKas axkTHBHOCTD NpOABAEHHS
OIIOABHEH W CeAeH, UMEBIIAsi MECTO Ha H0?KHOM CKAO-
e Doabmoro Kaskasckoro xpebra B mnpezerax
['pysuu B 1987-1989 rr., 6nira mpeackasana
B 1975 r., a KaTacTpo(huuecKas aKTHBU3ALHs OMOA-
suedt B 1989 u 1997-1998 rr. B ropusix paiionax
Yeunu 6bira cipornosuposana B 1980 u 1989 rr. co-
OTBETCTBEHHO.

B 1984 r. oprauusauuu Munucrepcrsa reono-
run CCCP na ocHOBe MaTepHaAOB CIIELIMAABHOTO HH-
KEHEPHO-TE0AOTHYECKOTO 06CAe0BAHHS TePPHTOPHH
TIPUCTYTIMAM K opraHMsauuu MoHuropuara DI TI —
Ka4ueCTBEHHO HOBOMY 9Tally HM3yYeHHs M IpPOTHO3a
3TUX MPOIIECCOB.

MoHHTOPHHT 3K30reHHBIX I€OAOTHYECKHX IIPO-
ueccos (MII'TI) — arto cucrema peryasipubix na6-
AIOZICHH 33 AKTUBHOCTBIO UX TPOSIBAEHHS!, IPOTHO3U -
POBaHMsl UX PASBHTHUS 10 BO3ZEHCTBHEM HPHPOAHBIX
u anTpornorenubix gaxropos. B sagaun MII'TI Bxo-
JUT TaKzKe pa3pabOTKa peKOMEHALIHH 10 TIPeA0TBPa-
IEHUI0 MAH OCAAOAEHHIO HEraTHBHBIX IOCAE/ICTBHUEL
PasBUTHS NIPOLIECCOB, OCOOEHHO 110 obecriedeHuIo 6e30-
nacuoctd atozed. WIIITI siBastercst cocraBHoi wac-
ThIO TOCYZAPCTBEHHOTO MOHHTOPHHTA T'€OAOTHYECKOH
cpeabl, KOTOPbIH BXOZHUT B cocTaB Eaunoi rocyzap-
CTBEHHOH CHCTeMbl SKOAOTHYECKOTO MOHHTOPHUHTIA.

3a nocaeanue roapt BCEI'MHI'EO paszpa6ora-
Hbl HEOOXOZMMbIE JAS OPTAaHUSALMH U BEJEHHsI IOCY-
napctsennoro monuropunra Il 11 nopmarusho-meto-
amdeckne gokymentbr [130, 135, 218]. B konue
80-x rr. Bo muorux opranmsamusx Vunreo CCCP
6bIAM HayaTbl PabOThI M0 OPraHUBALMH HAOAIOZATEeAb-
HbIx ceTell aaa usydenus: pexsuma I T1. Ilo cocros-
umo Ha KoHerr 1990 r. uncao HabarozaTeAbHBIX yHacT-
koB coctaBasiro 1250 (B ocHoBHOM Ha eBpomeficKoi
tepputopuu Poccuu). B Hacrosmee Bpems o6bembr
PEKUMHBIX HCCAEJOBaHMA Ha Tepputopuu Poccuu
COKPATHAMCh U HOCSIT SMU30JUYECKHI XapaKTep Jazke
B PErHOHaX HHTEHCHBHOTO HX TIPOSIBACHHS.

9kozeonoeus. Poccuu




TEOXMMUA S3KOTEOCUCTEM

1.3. TEOXHMMHA SKOI'EOCHUCTEM

Ozuum M3 BaKHeHIIMX Hay4HBIX HaIlpaBAEHHH
SKOTEOAOTHH SIBASETCA SKOT€OXMMHMS, KOTOpas BO3-
HHKAA B HeJpaX TMPOrHO3HO-TIOUCKOBOH T'eOXHMHH
B 70-x rr. XX 8. 8 UMI'P3 [24, 133, 201, 210].
ITo HanpaBAeHHe 6a3MPYeTCs Ha KAACCHYECKHX TPY-
aax B.M. Bepnazgckoro, A E. Mepcmana, AWM. I'le-
peabmana u zp. [33-36, 165].

[ Ipaxtudecku A06ble Kak IPUPOAHbIE, TAK H TEX~
HOT€HHble I1POLeCChl BbI3bIBAIOT XUMHYECKHe IIpeo6-
pa30BaHHsl TOPHBIX II0POJ, II0YB, IIOBEPXHOCTHBIX
U T0/3eMHbIX BOJ, aTMocdepbl, 6HOTDI, T.e. H3MeHe-
HUs1 XapaKTEPHUCTHK MX T€OXUMHYECKHX ITOAEH: COCTa-
Ba U KOHIEHTPALIMH XHUMHUYECKHX DAEMEHTOB, UX B3aU~-
MOOTHOIIIEHHH, XapaKTepa B3aMMOCBSI3H ME:K/Jy HHUMH
u 1.4. Baaumogeiicraue u TpaHcpopMallusi IOTOKOB Be-
IIECTB, CBs3aHHDBIX C PAa3HOHAIPABAEHHBIMH IPHPO -
HbIMH W TEXHOT€HHbIMH IIPOLIECCAMH, BbIPazKAIOTCs
B KOHEYHOM CYE€TE€ B MHUTPALUH XHMHYECKHX DAEMEH-
TOB U CO€UHEHHH (MexaHm{eCKOﬁ, (pusuKO-XUMHYEC-
KOH — ZU((Qy3sHsi 1 KOHBEKTHBHBIH TEIAOMACCOIIEpE-
HOC, 6H0reHH017i) BO BCEX COCTABASIIOIIHUX KOMITOHEH~-

TaxX OKPY?KAIoOLUEH CPezbl.

B.W.Bepuaackuit nepebiv us yuennix B 30-e rr.
06paTHA BHUMaHHE Ha 3TO SIBAGHME, YKa3aB Ha TPeB-
palleHHe ZeTEAbHOCTH YEAOBEKA B TEOAOTHYECKHH
@axtop. My npunagre:saT uzen HepaspbIBHOH CBSI3H
TEOAOTHYECKUX M OHOAOTHYECKHX IPOLIECCOB, B3aUMO-

ZI,CITICTBPISI KOCHOroO H 2KHBOro BellecCTBa, HCO6XO\H,I/I-
MOCTH PETyAHPOBAHUA YeAOBEYECKOH AEATEADHOCTH.

B Taba. 1.2 npuBezenpr HekoTOpbIE MOKasaTeAH
pacnpegerenns Pb, Cu, Zn, As u Hg B anrpomno-
cepe. Boibop nMeHHO 3THX XMMHYECKHX DAeMEHTOB
B KavyecTBe MpUMepa OINpeIeAeH TeM, YTO, BO-MepPBbIX,
BCe OHM 06AAJAIOT BHICOKOH TexHopuAbHOCTHIO [165],
Bo-BTOPBIX, yacTb u3 Hux (Hg, Pb u As) spamorcea
BbIcokoToKcuuHbiMy, a apyrue (Cu, Zn), kpome Toro,
U OHO(MHUADHBIMH.

ﬂ,al-mble, NpHUBeZleHHbIe B TaOA. 1.2, nosBoasitor
cZeAaTb pPsiZ, BbIBOZOB.

Bo-nepsbix, koaudectBa paccMaTpUBaEMbIX XH-
MHYECKHX JAEMEHTOB, €KeroZHO 3arpsi3HSIOIINX MH-
POBYIO OKPY?KaloOLIYI0 cpelly B BHZe BbIOPOCOB B aT-
Mocdepy, c6pOCOB CO CTOYHbIMH BOJAMH U TBEPZbIX
OTXOZOB, TaKxKe 3arpsA3HAIOLIMX ITOBEPXHOCTHbIE H MOJ-
3eMHbIe BOZbI U IONAZJAIOIIUX B TPO(HYECKHe LelH,
COIOCTAaBHMBI C TOZOBOH ZOObIYEH STHX XHUMHYECKHX
9AEMEHTOB, T.e. B OYKBaAbHOM CMbICAE CAOBA, MeTaA-
Abl ZOOBIBAIOTCS, YTOOBI BBIAETATb B TPYOY HAM ObITb
BbIOPOIIIEHHBIMH Ha BeTep.

Bo-BTopbIx, npH coxpaneHun coBpeMEHHDbIX TeM-
TOB HCIIOAb30BaHUsl U TEXHOAOTHH H3BAEYEHHS] Pacc-
MaTpHBaeMbIX S9AEMEHTOB HX HEOTKyZa 6y/eT 4epraTh
yuxe yepes 20-50 et u 6oree. D10 HarAAAHO MOZ-
TBEP:KAAET Ba;KHOCTb SKOHOMHOTO H PAIIHOHAABHOTO
HCTIOAB30BAHHS! TIPHPOHBIX PECYPCOB TIPH OHOBpE-

Tabauma 1.2
Hexoropbie nokasarean pacnpeserenusi XuMHUECKHX 3AeMeHTOB B anTponocdepe 3emau [77, 165, 174]
XuMu4ecKue aJIeMeHTbI
IToxkazarenn

Pb Cu Zn As Hg
Kuaapxk smrocdepst, /1 8 53 68 1,8 0,04
Koadduunent rexnopuabHoCTH 2009 100010 2009 5108 61010
Kiace onacHoctn 1-2 2-3 1-3 1-2 1
MeTa/LIoreHIYeCcK Uil TOTeHIHAT, T 20108 1009 10009 20007 4007
TonoBast 06biva, T 306 6006 15006 8104 804
Konrenrpaiyist B pyiax MeCToposKiaeHuii, % 0,5-12,0 0,3-10,0 0,9-12,0 0,3-10,0 5m0-5-10,0
KoHIeHTpaIyst B JINTOreOXUMUYECKUX OPeoJiax, Y% 0,004-0,5 0,02-0,3 0,02-0,9 0,001-0,5 200051102
Kowumnenrpanust B TEXHOTCHHDIX TCOXHMUYECKIX 0.002-1.8 0.01-1,1 0.02-10,0 0.003-0,25 | 200-5-4110°2
aHoMaJINAX B IIOYBAX, %
OpHeHTHpOBoq‘Hmﬂ‘ Cpe,E[HeFOI[OBOfI 00beM 3arpss- 206 1306 5.20006 6,604 3,504
Herust (BBIOPOCHI, COPOCHI U TBEP/BIE OTXOMIBL), T

Ilpumeuanne. 1. Koa@@uuuent texHopuAbHOCTH — OTHOLIEHHE €KerofHOH A06bIMH XHMHYECKOTo dAeMeHTa (T) K €ro KAapKy.
2. MetaaroreHuueckuil NOTeHIMAA — BO3MOKOE KOAHYECTBO TOAE3HOTO HCKONAeMoro (XHMHYECKOro 3AeMEeHTa), COJIepKAIerocs B HeJ-

pax B COBPEMEHHDIX HAH IEPCIIEKTHBHDBIX KOHAHLIHUAX.

Ton I. Esponelickas uacnip

35




TEOAOTMYECKAS CPEAA KAK AMTOTEHHAS OCHOBA ®OPMUPOBAHUA SKOTEOCHUCTEM

MEHHOM IIOHCKE€ aAbTE€PHATHUBHDIX IIPHUPOAHDbIX HUCTOY~

HHKOB METAAAOB.

Tpertnit BaHbIA BBIBOZ COCTOMT B TOM, HYTO
KOHLEHTPAUUH XHMHYECKHX DAEMEHTOB B TEXHOIEH-
HbIX TEOXHMHYECKHX aHOMaAuAX (TIOYBbI, ITOTOKH,
CHEroBOH MOKPOB H T.Z.) He TOABKO COOTBETCTBYIOT
YPOBHSIM KOHLIEHTPALIUH ITHX XUMHYECKUX DAEMEHTOB
BO BTOPUYHBIX '€OXUMHYECKHX OPEOAAX PYZHDBIX Mec-
TOPOK/EHUH, HO HEPEAKO IPEBOCXOJST IOCAEHHE,
COOTBETCTBYSI YPOBHSIM KOHLEHTPAMH XHUMHYECKHUX
DAEMEHTOB B PY/ZaX MECTOPO:KAEHHH, YTO YKa3bIBAET
Ha BO3MOKHOCTb HCIIOAb30BAaHHs YYaCTKOB TaKHX
TEXHOT'€HHBbIX KOHIIEHTPALMH KaK BEPOSITHbIX HUCTOY-

HHUKOB BTOPHYHOI'O CbIPbA.

BarpsisHeHHe OXBaTbIBaeT Ba:KHEHIIME KOMIIO-
uentb oxpyzxatontei cpeapt (OC): atmocgepy, pacre-
HHs, II04YBbI, JAOHHbIE OTAOXKEHH, HOBerHOCTHbIe
U TozseMuble BoAbl. | [03TOMy 9KOAOrO-reoXHMIIeC-
KOe M3yYeHHE JOANHO ObITb KOMIIAEKCHbIM, CHCTEM-
HbIM. JTO COOTBETCTBYET H COBPEMEHHOH SKOAOTH-
geckoit mapazurme (B.Zl.Mezopos, 1977), coraacho
KOTOPOU HEOOXOZUM CHCTEMHbIH, LIEAOCTHDBIH IOJAXOZ
K 9KOAOTHH, TpeycMaTPHBAIOIIMA He TOAbBKO H3yde-
HHe GMOLIEHO03a, HO M HCCA€ZOBAHHE €ro BO B3auMO-
aelicTBuM ¢ 6uoTorIoM — cpezoi obutanus. Ho ¢ atux
MOBULMH TIpUMeHseMble TepMHHbI (9KocHCTeMa —
A.Tencan, 1935; 6uoreonenos — B.H.Cyxkaues,
1940; sxoron — Tpoarb, 1950; Ceiir-Xuas, 1968
M Zp.), IO HallleMy MHEHHIO, TpelllaT HEeTOYHOCTSIMH
olpesieAeHHs1 cpezbl OOUTAHUs.

CucreMHbIll T0ZX0/, K M3y4eHHIO SKOTEOCHCTEM
peaiu30BaH B HOBOM BH/I€ PEFHOHAAbHBIX T€OXHMHYEC-
KHX pab0T — MHOTOIIEAEBOM IeOXMMHYECKOM KapTHPO-
panuun (MI'XK), koropoe Hamereno Ha wusyuenue
SKOTEOCHCTEM pABAHYHBIX HEpPapXHYECKHX YpOBHEH,
BbISIBAGHHE HHTErPAAbHbBIX TeTePOTeHHDbIX TeOXMMH-
geckux moAeit B pasamunbix komrnonentax OC, Bos-
HUKIITUX KaK Pe3yAbTaT XMMHYECKOrO B3aMMOZEHCT-
BUs T€OAOTHYECKOH CpeJbl, TeOAOTHYECKHX MpOLeC-
coB u 6uoThI, mpexae Bcero ueroseka [101, 217].
Taxoe usyuenne mosBoAseT MOAYIHTb HH(POPMALIHIO
0 caMMX mpoleccax B3aHMOJEHCTBHS, T.e. TEOXMMH-
yeckoe KapTHpPOBaHHE (HUKCHPYET, 0TOOpazKaeT I0TO-
KH BemecTB (XHMHYECKHX DAEMEHTOB H HX COeJHHe-
HHUH) B KocHbIX (a6HOTUYECKHX) COCTABASIOIIMX 3KO-
reOCHCTEM pA3AHYHOIO HepPapXHYeCKOro YPOBHs
TI0 COCTOSHHIO Ha OIPEeJEeAeHHbIH MOMEHT BPEMeHH.
CormnocTaBAeHHe MapaMeTPOB T€OXHMHYECKHX IOAeH
B PA3AMYHbIX KOMIIOHEHTaX T'€OAOTHYECKOH Cpezbl
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TI03BOASIET TIOAYYHMTb TIPOCTPAHCTBEHHYIO XapaKTe-
PHUCTUKY, PE3YAbTAaThl MOBTOPHOTO PETYASPHOrO Kap-
TupoBanust (MOHMTOPHHTA) — OLEHHTb 3BOAIOLIHIO
[IOTOKOB BEIECTB BO BPEMEHH B HX KPYroBOPOTE
BHYTPU DKOTEOCHCTEM, a TaK:Ke H3YYUTb 3aKOHOMEp-
HOCTH HX TpaHC(OPMAIIHH.

KJ\accuq)HKaguﬂ DKOre€OCHUCTEM JOAZKHA YYHUTbI-
BaTb Ps1Z, (PAKTOPOB.

[lo mepapxuueckomy ypoBHIO OHH MOTYT 6bITh
paszereHbl Ha TAoGaabHble (MAaHETa, KOHTHHEHT),
peruoHarbuble  (MIPOBHHIMH, OOAACTH, 30HbI), AO-
KaAbHbIe (pallOHbI, Y3AbI, TIOASl, YHACTKH).

B sxoreocucremax 1o renesucy npeo6aazaronix
HPOLIECCOB BBIJIEASIIOTCS: SHZOTEHHbIE TEOAOTO-Te0-
XMMHYECKHe; JK30TeHHbIE T'€OAOTO-TeOXHMHYECKHE,
THPOreOXUMHYECKHE, AaH/IIA(THO-FeOXUMHYECKHE;
aHTpOMOTreHHble (TeXHOTeHHbIE) TEOXUMUYECKHE, AAH/I-

A(PTHO-reOXUMHYECKHE.

[lo pesyabraTam BoszeiicTBusi mpoleccoB pas-
AMYHOTO TEHE3HCa, HAalIPABAEHHIO U (JOPME B3aHUMOOT-
HOIIEHUH YeAOBEKa M IPUPOADbI, 06beMy M MHTEHCHB-
HOCTH B3aMMOJEUCTBHsI YEAOBEKA C IIPUPOJOU DKOTe0-
cucTembl ozapasaeasiorca Ha caeayomue (A.A.lo-

aosus, MI.A.Moposzosa, H.f1. Tpepurosa, 1996):

npupozuble (IIPHPOZOOXPaHHbIE TEPPUTOPHH, Tep-
PUTOPUH SKCTEHCUBHOTO XO3SIUCTBEHHOTO OCBOEHHUS] —
AKTHBHDIX DK30T€HHDbIX U DHJOTE€HHbIX I€ONOTHUYECKHX
[1POLIECCOB, HeOAArONPHUSATHBIX AAHZIIA(THO-OHOKAH-
MaTHYECKHX YCAOBMH);

TeXHOTeHHO-MPUPOHbIe ( pEKpeallMoHHbIE, AeCO-
XO3SHCTBEHHbIE, BOJLOXO3SUCTBEHHbIE, CEAbCKOX035H~
CTBEHHbIE — :KMBOTHOBOJYECKHE M AYTOBO-CEHOKOC-
HblE, TEOAOTO-Pas3BeJOYHON JAEATEABHOCTH — CTagHu
paboT MEAKOrO U CpeZHero MaciuTaboB);

NPUPOAHO-TeXHOTeHHble (CeAbCKOXO03sHCTBEH -
Hble — 3EMAEJEAbYECKHE, TEOAOTO~PA3BELOYHON Jie-
SITEADHOCTH — CTaZWMd KPYNHOMAcIITaGHbIX W Ze-
TaAbHBIX PaboOT C MPUMEHEHHEM TOPHbIX BbIPaBOTOK
U TYCTOH CETH CKBa*KHUH, TPAHCIIOPTHBIE U HHOTZA
ropHO-Z06bIBaIOIIHe — OTPAabOTKa 3aKPbITbIM CIIOCO-
60M C 3aKAAZKOH BbIPaBOTAaHHOIO MIPOCTPAHCTBA BMe-
IIAIOIIUMH TIOPOZIAMH );

TexHoreHHble (rOPHO-Z06bIBAOIINE, TIPOMbIIII-

AE€HHbIE, Ce}\I/ITe6HO-l'IpOMbIIlI]\eHHbIe, Ce}\l/ITe6HbIe).

[To xapakTepy u 0cOGEHHOCTSIM IeOXHUMHYECKHX
[IOAEH DKOTE€OCHCTEMDI M0PA3AEAIIOTCS Ha (DOHOBDIE,
reOXUMHYECKU CIIEUMaAN3HPOBAHHDIE H F€OXUMUYECKH

daHOMaAbHbIE.
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TEOXMMUA S3KOTEOCUCTEM

Teoxumuueckum orom HasbIBAaIOT CcpezHee
MOZIAaAbHOE 3HAaueHHe TeOXHMHYECKHX II0KasaTeAeH
B CTaTUCTUYECKH [OIYCTHMOM HHTEPBAAE €ro U3Me-
HeHHs1, CBOHCTBeHHOe usydaemomy kKomronenty OC
B €CTECTBEHHOM COCTOSIHHH, T.e. He 3aTPOHYTOMY
BAMSHMEM TEXHOT€HHbIX M IPHPOZHBIX aHOMAAbHbIX
KOHIIEHTpalMiA BerlecTBa. | eOXUMHYECKHH (GOH —
BaKHEHIIMU MapaMeTp AIOGOH DKOTreOCHCTEMbI Kak
MOKasaTeAb ee pPaBHOBECHsl, 6a30BOTO COCTOSHHSI.
Moryr 6biTh BblZeAeHbI reHepaAbHbIH (KAapKH)
M pEerHoHaAbHbIA (GOHbI. FCAM KAapKH cozep:kaT
OLIEHKH CPEJHUX COJEP:KAHUH XHMHYECKHX DAEMEH-
TOB B OIPEJEACHHOM KOMIIOHEHTE TI€OAOTHIeCKOH
Cpezbl B LEAOM JAs 3eMAH, TO PErHOHAAbHBIH (POH
0TO6paziaeT OLEHKY CPEeJAHHX COJepKaHHH AAS Ka-
KOro-An60 KPYITHOTO PerdoHa.

CooTHolenne GoHa K KAApPKYy AAA KaaKZOro XH-
MHYECKOTO AEMEHTA B ONPELEACHHOM KOMIIOHEHTE
OC 1no3BoOAsIET BBIABUTD 2COXUMUYECKYIO CNEUUAAU-
3aUUI0 BTOTO KOMIIOHEHTa B H3YYaeMOM pETHOHE,
T.e. TOTEHIHAAbHYIO T€OXHMMHYECKYIO SH/EMHYHOCTD
TOH MAM HHOH TeppUTOPHH. BbIABASIOTCA TeppuTOpHH
C HEJOCTaTKOM HAM M30bITKOM HOZa, (PTOPa, MOAUO-
ZleHa U T.J., 9TO MOKET SIBUTbCS MPUYUHOH Pa3AHd-
HbIX BHAEMHYECKHX 3aboAreBaHui. B psize permonos
YCTaHOBAEHbI OBGAACTH C TOBbIIIEHHbIMH Ha 06IeM
(POHE yZIeAbHbIMH aKTHBHOCTSIMH €CTECTBEHHbBIX PaJIHO-
aKTHBHBIX dAeMeHTOB (ypaH, TOPUH M TPOZYKTBI HX
pacraza) B Io4YBax M IIPHPOZHBIX BOZAX.

[Toa zeoxumuueckoii anomaaueii 06bMHO TIOHHU-
MaloT aHoMaAbHble (IIOBbIIEHHbIE MAH TTOHH2KEHHbIE
OTHOCHTEABHO (JOHOBbIX) 3HAYEHHs! [TOKa3aTeAel KOH-
LeHTPaUMi XHMHYECKMX IAEMEHTOB M IlapaMeTpoB
KOPPEASLIMOHHBIX CBs3eH, 3aUKCHPOBAHHbIE B Ipe-
aeaax uccaezyemoro komnonenta OC. ['enesuc reo-
XUMHYECKHX aHOMAAUE MOZKeT ObITb pasAHuHbM (pyz10-
TeHHble, AAHZAMATHO-6apbepHble, TEXHOTEHHbIE, CMe-
IlaHHbIE ), OZHAKO BHE 3aBHCHMOCTH OT FeHesHca BCe
reOXHMHYECKHEe AaHOMAAHMH MOTYT HECTH DKOAOTHYEC-
KYIO ONacHOCTb, YTO OINPEJEASETCS: KAACCOM Orac-
HOCTH XHMHYECKMX IAEMEHTOB, BXOJAIIMX B COCTaB
AHOMAaAHH; YPOBHEM KOHLEHTPAlMM TOKCHYHbBIX Be-
I1eCTB; (POPMAMH HUX HAXOK/EHHUST; AAHZAIIAPTHO-TeO0-
XUMHYECKHMH U T€OAOTHYECKHMH YCAOBHSIMH AOKaAU-
3aIMM aHOMAAHH.

[To crenenu TOKCHYHOCTH, KyMyASITHBHOTO He-
6AAronpHUsITHOrO BO3JEUCTBUSI HA OPTaHU3M YeAOBe-
ka (B TOM 4YHCAe Yepes TPOPHUUECKHE LIeMH) XHMH-
YeCcKHe dAEMEHTbI Pas3JeAsioTCs Ha TPHU KAacca orac-

Ton I. Esponelickas uacnip

noctu (taba. 1.3), KoTOpbIE yCTAaHOBAEHDBI pPasAeAb-
HO JAsl KaKJO0ro KOMIIOHEHTa IIPUPOJAHOH CpeZbI

[174, 220].

I"AaBHast 11eAb SKOTEOXMMHH — YCTaHOBHTb Mepy
OTACHOCTH JAS YeAOBeKa M GMOTbI, CBA3aHHOH C XH-
MHYECKMM W pPaZHOaKTHBHBIM 3arpsisHEHHEM KOMIIO-
HEHTOB OKpy:2Katomedt cpezabl. | [po6aembr BozzeficT-
BUs TE€OXMMHYECKHX AHOMAaAHH M3YYalOTCS MeJHKO-
TOKCHKOAOTHYECKHMH JIMCLIMIIAMHAMH, KOTOPbIE Bbl-
pabOTaAM pasAMYHbIE TIOKA3ATEAH BPEAHOCTH HOPMHU-
pyembix semects [138, 202].

O6111ee KOAMYECTBO XMMHYECKHX BEIECTB, BCTpe-
YaOIIMXCA B IIPHPOJHBIX H TEXHOI€HHBIX FeOXHMUYEC-
KHX CHCTEMaX, HM3MepsieTcsi MHAAHOHaMH. deroBek
cuntesupoBar okoro 10 MAH XuMHYecKHX BelecTs,
3HAYHTEAbHAsA YaCTb KOTOPbIX B IPUPOJHBIX YCAOBHAX
He BCTpedaeTcs. F:keroJHo B NMPOMbIIIAeHHOE 06pa-
menue noctynaet g0 1000 HoBbIX cuHTeTHYECKHX Be-
IIECTB, UX O6Ilee eXKeroHoe KOAHYECTBO JOCTHIaeT
800 Tbic., mupoko ucroabsyercst 50 Thic., a B 0co60
KpynHbix Macurrabax — 5 Toic. [179].

B 3aBUCHMOCTH OT CIlI€EHaAH3alluH XO3SIUCTBEH -
HOH AEATEADHOCTH 3aME€THO PA3AHYAIOTCSA U COCTaBbI

Tabauma 1.3

KJ\aCCbI OIIACHOCTH XHMHYECKHX IAEMEHTOB
0 KOMIIOHEHTaM npnpoaﬂoﬁ Cpeabl

Kace Kowmmonent mpupoHoit cpeibt
orac- MOBEPXHOCTHBIE | aTMOC(epHbIit
HocTH HOHBHL BOJIBI BO3JIYX
Hg Hg, Be Hg, Be
1 Pb, Se — Pb, Se
7Zn, As, Cd, F TI, Ga V, Co, Te, Cr
B B B
Co, Mo, Sb Co, Mo, Sb -
Ni, Cu - Ni, Cu
2 - F F
Cr AS'BiC’dfgb\;Vse' As, Cd, Br, Mn
— Al, Br, Ba, Li, Sr —
V, Mn V, Mn -
w — W
3
- Zn Zn
Sr, Ba Cr, Ni, Cu, Ti Mo, Ge, Sn
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reOXHMHYECKHX AHOMAAMH, CBSI3AHHBIX C TEM HAHM
uHbIM nipousBozcTBoM (Taba. 1.4) [174].

Crenenb onmacHOCTH BO3EHCTBHS TOTO HAH MHO-
o TOKCHKAHTa JASl YeAOBeKa OTpeZeAsieTcsl T10 3Haye-
HUSAM TipeZieAbHo gormyctuMbix Konuenrpauui (I 1K),
opuenTHpoBouHO-ZomycTumbix KoHuentpanui (OZK)
uau (ZA1 PaZMOHYKAMZIOB) JIOMYCTHMBIX YPOBHEH aK-
tusHoctd (/IYA), sHamme KoTOpbIX sBAseTCs1 06si3a-
TEAbHbIM YCAOBHEM 9KOAOTO-TEOXHMHHYECKOH OLIEHKH
oxpyasarorueit cpeapt [77, 116, 138, 174, 202, 220].
Meauko-ruruennyeckue cBORCTBa 6OABIIMHCTBA COE-
JMHEHHH He U3y4YeHbl H YaCTO 06Hapy2KHBAIOTCS HEO-
*KHIAHHO B PE3YAbTaTe KPYIHbIX 9KOAOTHUECKHX 66 -
CTBHH, HEPEAKO COTPOBOKAAIOIINXCS YEAOBEIECKMMH
xkepTBamMu. | [09TOMy Tak BazKHBI pe3yAbTATbl HCCAE-
ZIOBaHUH BO3ZEHCTBUA TOKCHKAHTOB Ha 4YeAOBEKa.
B Poccun oguuumarbHo yTBep:kaeHbl HOPMATHBHbIE
nokasatean xumudeckoit Tokcuunoctu ([TJK)

B BO3zyxe pabovnX MOMEILEHHH, aTMOC(epe, MOYBE
u Boge ard 3300 xumuyecKkux BerIeCTB M HECKOAb-
KHUX COTEeH HOPMATHUBHbBIX [T0OKa3aTeAeH PaJHOTOKCHY~

woctu [77].

Jas mutbeBbIx Bog B cootserctBun ¢ HPBH-99
[151] ycranosrenst JIYA ara cemu ecrectBenHHbIX
pazauoakTuBHbIX dAemenToB (ypan-238, ypan-234,
pazuit-226, paaunii-228, ceunen-210, moroumii-210
u pagon-222), a Takxe ara 6oree yem 185 Texmo-
TeHHbIX PaZHOHYKAHZOB, KOTOPble MOTYT IIONajaTh
B OpPraHH3M 4YeAoBeKa ¢ BoZoH u mumei. B cooTser-
ctBuu co crangaptamu MAI'ATS ugucao peraamen-
THpyeMbIx paauoHykAuzoB npesbumaer 720 [151].
B mummesbx npozykrax coraacso CHul 1 2.3.2.560-96
(Muruenuueckue TpeboBaHusa K KauecTBy H Hesomac-
HOCTH TPOJIOBOAbCTBEHHOTO ChIPbsl M MHILEBbIX MPO-
JYKTOB) PErAaMEHTHPYeTCs] COJepzkaHHe BCEro AHMIIb
aByx pazvonykauzos: nesus-137 u crponums-90.

Tabauua 1.4

l_lpeoﬁj\aaalolgue acCcoHalIM F€eOXHMHYECKHX anomazmii, CBsAA3aHHBIX C PA3AHYHbBIMH THIIAMH

npombimaenabix npoussoacts (nmo H.A. Tpepurosoir, 1999)

Turbr MPOMDBIIIJIEHHDIX TTPOU3BO/ICTB

3]IeMeHT’I/IH}_'[I/IK'dT0p

UepHast MeTasLTyprus

Mn, Cr, V, Fe, W

HBBTHaH METAJLIyprust

Zn, Pb, Cr, Ni, Cu (Sb, Ag, Mg, Cd, In, Bi, Sn, As, Ti, W, Mo, B)

MarmrocTpoenie u MeTasnoo0paGoTka

Zn, Pb, Cr, Ni, Cu (W, Sn, Co, Mo, V, Sb, Mn, Bi, Se)

S, N, opranuueckue coeaunenus (W, Hg, Cd, Sb, Sn, Hf, Ag, Zn,

Xsurieciii Sn, Cu, Bi, Pb, Nb, Mo, Ni)
:E DHEPreTHYeCKmit S, V, Ge, TR
§ CrpoiimaTepuaJibl TR
E JleconepepabatbiBaomini Oprannyeckne coeInHEeHst
é- TMosnurpaduaeckmii Zn

Jlerkas Cr, Zn, Hg

[Mmmesas Opranmyeckne coeJMHEHIS

Topro-no6bIBaoOmNit

DJIeMEHTBI PYyAHOI'O CbIpbA

TpancroprHblit Pb, Ni, Cr, V, Cu, Zn
Cennte6HbIIT Ag, Zn, Pb, a takske 5J1eMEHTbI IPOMBIIILIEHHBIX TIPE/IPUSTHIA
Jlecoxo34iicTBeHHbII Xuop- u pocdopcoepKale OpraHudecKue coe/IMHeHNs
[ToseBoii ¢ BHecenneMm ypob6pennit | F, Sr, TR
3emire- TTosieBoii ¢ HEeTPaIMIIMOHHBIMU BU-

Hg, Pb, Cr, Ni, Zn, Cu, Sn, Ag

o= -

2 | memn- JlaMi y00peHit

A

Z | geckmii

3 Mmuoronerane Hacaskaenus (canpr, | Hg, Zn, Cu, Mn, B, xmop- 1 docdopcoaepskaimmme opraHunaeckme
g :

5 BUHOIPAJIHUKH) coeIMHeH st

5

= IlacTOumnbIit 7n, Sr

o

P

S |[Kusor- [Truiedpabpukn Zn, W, Sr, Cu, Ag
Q

2 |HOBOI-

S e KomMIiekebl KPyITHOTO POratoro Zn, W, St, Ag, F
&) CKOTa

CBMHOBO]_L‘{BCKMG KOMILJIEKCbI

W, Sr, Bi, Sn
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Tabauma 1.5

Kpurepun ouenxu ypoens sarpsisHeHusi KOMHOHEHTOR MPHPOJHOH Cpebl

TOKCHYHbIMH XHMHYE€CKHMH IAE€EMEHTAMH

IToBepxHoCTHBIE BO/IBI Crero- |TTo Beem
ITousnr, ArmocdepHbIit soie Bbi- | KOMITO-
JIOHHBIE OTJIOKEHUS X034iCcTBEeHHO-0bI- | BO3/1yX
YpoBenb TOBOTO HA3HAUCHIIST [IHTHEBDIC TTAJIEHIA | HEHTAM
i Ky Kn K K
Kuacc onacHoctn 7. Kuace onachnocrn Kuacc onachnocrn Kiacce onacHoctn Z. K
1 | 2 | 3 1,2 3 1 | 2 | 3 1 | 2 | 3
M- <1 <38 <1 <1 <1 <32 | <2
MaJIbHbBIN
Huskwmit | 1,0-1,5]1,0-2,5( 1-5 8-16 | 1,0-2,5 1-25 1,0-1,5(1,0-2,5| 1-5 |1,0-1,5] 1-2 1-3 32-64 2-4
Cpemnuii | 1,5-2,0(2,5-5,0( 5-10 | 16-32 | 2,5-5,0 25-50 ]1,5-2,012,5-5,0] 5-10 |1,5-2,0| 2-3 3-5 | 64-128 4-8
Boicokmii | > 2-3 | 5-10 [10-20 [32-128| 5-10 50-100 2-3 5-10 [10-15| 2-3 3-5 15,0-7,5[128-256| 8-16
Ouenb 3 >3 >10 | >20 > 128] > 10 > 100 >3 | >10|>15| >3 |>5|>75]|>256| >16
BBICOKHIA

[lpu sxororo-reoxumuueckux ouenxax [I/JK
un OZIK menoabsyrores kosuuuentsr Kryk,
T10Ka3bIBAIOIINE CTENeHb TPEBbIIEHUs COZepKaHUH
XUMHYECKHX DAEMEHTOB OTHOCHTEABHO STHX HOpPMa-
THBHDIX noKasateAeil. Suauenns Kypx ana korkper-
HbIX TOKCHYHBIX DAEMEHTOB, OTHOCHMbIE K TOMY HAM
HHOMY YPOBHIO B3arpsi3HEHHS, PASAHYHbI H BaBHCST
OT KAACCa OMAaCHOCTH XHMMHYECKOTO DAEMEHTa M H3yda-
eMOoro KOMIIOHeHTa TpupozHoi cpeapr (taba. 1.5).

B nacrosimee BpeMst A5 OLIEHKH 3KOAOTO-TeOXH-
MHYECKHX aHOMAAMA HaHbOAee 9acTO HCIIOAb3YEeTCsl
CyMMapHbIi TokasaTeAb 3arpsasuenus (Z..), KoTopbiit
TaK2ke OTHOCHTCS K YHCAYy HOPMATHUBHBIX [OKa3aTeAel

[46, 116, 138]:

" K- (1),

i1

Z.=

rae K.— xoa@uiment xonuenTpauu, paBHbIi oT-
HOIIEHHIO CPEJHEr0 COZEePKAHHs XHMH-
4eCKOTo 9AeMEHTa B 30HEe aHOMAAHH K pe-
THOHAABHOMY (DOHY 3TOTO IAEMEHTa; A
PazMOaKTHBHBIX H30TONOB U YAEMEHTOB
(paanonykaugos) K. pasen ornomenuto
cpeaHel yAeAbHOH aKTHBHOCTH PaZHOHYK-
AHZIA B 30HE AHOMAAMH K PETHOHAABHOMY
(owuy;
N — YHMCAO XHMMHYECKHX DAEMEHTOB, BXOZSIIMX
B M3YYaeMyl0 aCCOLIHALMIO.

CngeCTBy}OLgaﬂ TOYKa 3PEHUsT O HCO6X0£LI/IMOC—
TH NIPUMEHEHHSI BMECTO (I)OHOBI)IX 3HaYeHUU npeaeAb-
HO [OIIyCTUMBIX KOngHTpagHﬁ HAH  JOIYyCTHMbIX

Ton I. Esponelickas uacnip

YPOBHeH aKTHBHOCTHU JIASl PaJIHOHYKAUZOB TIPH DKOAO-
TMYECKHX HCCAEZOBaHHSIX, B YaCTHOCTH IIPH SKOAOTO-
reOXHMHYIECKOM KapTHPOBaHHH, TpebyeT Goiee TAy-
60Ko# aprymenTauud. Bo-nepsbx, aAs 6OAbIIHHCTBA
TOKCHUYHBIX XHMHYECKHMX BEIUECTB MU PaZHOHYKAHZOB
B I0YBAX, JOHHBIX OCazKaX H JPYTHX KOMIIOHEHTax
reOAOTMYeCKOH CpeJbl 3TH BEAMYMHbI IOKA OTCYTCT-
By10T. Bo-BTOpBIX, MOCTOSIHHO MPOMCXOASAIIME H3ME-
wenus [ [IK, AV A cBuzereabcTBytoT 06 ux Hezoc-
TaTOYHOH O060CHOBAHHOCTH. B-TpeTbux, 3HaYeHHS
[TJAK u YA uexoTopbIx BelecTs U pajuOHyKAHZOB
B PasAMYHBIX TOCyJapcTBaX OTAMYAIOTCA. B-ueTBep-
ThIX, KaK YCTaHOBA€HO MHOTHMH HCCAEJZOBATEAIMH,
TIPH OZHOM U TOM 2K€ YPOBHE COZIeP:KaHUH TOKCHYHbIX
BEIIeCTB M PaZHOHYKAHZOB B II0YBE YPOBHH HX CO-
JepxsaHUil B MHMIIEBbIX pacTeHUsiX (3AakH, OBOIIH,
(PPYKTbI), B pasHbIX COPTaX ITHX PACTEHHH UAU zazke
B paBJ\I/I‘IHbIX YacTsAaX OZHOIoO U TOro zKe paCTeHI/IH MO~
ryT 6bITb pasiuunbivi. | [pusnaBasi mpaBomepHbIM
ycranoaenve [1/K Tokcuumbix Bemects u JYA
AASL PaZMOHYKAH/IOB B ITHIIEBbIX PACTEHHAX, CYHTAeM
60ree 1IeAecO006pasHbIM HOPMHPOBATb TOKCHKAHTBI
B [I0YBaX [0 UX TEOXHMHYECKUM (DOHAM.

['pu ucrioabsosanum nokasateass Z., yuurbisarorcs
TOABKO XUMHYECKHE DAEMeHTbI 1-, 2- U 3-ro KaaccoB
onacHocty. B KauecTBe poHa 6epyTcs cozepriaHus Xu-
MHYECKHX AEMEHTOB B (DOHOBBIX YYaCTKaX B CXOJHBIX
AQHZINATHO-TeOXMMHYIECKHX ycAoBHsAX. | Ipenmytmect-
BoM Z, SBASETCSI BOBMOXKHOCTb MHTETPAAbHOH OLEHKH
mromazei sarpsisnenust (cm. Taba. 1.5) u ornocu-
TeAbHasi MPOCTOTa 00PAGOTKH DKOAOTO-TeOXHMHYEC-
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Tabauna 1.6

XapaKTepncnma AUTOTOKCHYHOCTH IFr€OXHMHYECKHX IAEMEHTOB II0 KAAaCCaM OIIACHOCTH

(no B.B. HUganosy, 1994)

Kiacce onacuoc Koocpprun- Duevery
JI ITACHOCTU
3JIEMEHTOB CHT JITOTOK XaJIbKO- JIATOXAJIb- mToduIbHbIe CHJIepoJn- cuziepo- | xampkocue-
ciraHocTn T, ¢ubHble | KOpUIbHDIE touibHble | QuiabHBIE | pOoUIbHBIE
Cyneprokcuymble 15 Hg, Cd, Tl nSr* Be}’,f’ngj’ HI?H’ - - "Ru
| 10 Te, Se, P, - F, Th, B c**  |Ru,V,Cr|  Co Ni
As, Sb
W, Al, Li, P, N,
Cu, Zn, S** | Ba, Mo, Sr S S v
_ ’ ’ ’ , ’ ’ - ') ') p— o
2-3 ) Bi, Ag In, Ge Mn, Ga, TR?, Y?, Os Pt
Cs, Sc?, Cl, Sn
OO611eTOKCHYHbIE — Rb, La?, Ce?, Zr,
e 1 - - Na, K, Ta, Nb, Ca,| Fe, Ti Ir Rh, Pd
Mg, Si
* "Sr, nI H Ap. — paZHOAaKTHBHbIE H30TOIIbl YKa3aHHbIX 3AEMEHTOB HanboAee PAZUOTOKCHUYIHDI.

**QOraeapupie coeaunennss C, Cl, P ornocsites k 1-, 2-, 4-my xaaccam onacuocty, a coeaunenuss S, Al, N — ko 2- u 4-my xaac-

caM OITaCHOCTH.

KOH HMH(OPMALMH, HEZOCTaTKOM — SMIIMPUYHOCTD
Olpe/IEAEHHs] YPOBHEHN 3arpsi3sHEHHs], XOTsI U yTBEP:K-~
JeHHbIX B KauectBe HopmaTuBHbX. OmnpezereHnas
CyObeKTHBHOCTD CYLLECTBYET U IIPH OIpeAeAeHUH (o-
HOBDBIX XapaKTePHCTHK.

IKoAorudecKasi 06CTaHOBKA OLIEHUBAETCS B 3aBH-
CUMOCTH OT ypoBHsi 3arpsisHenusi kommonentos OC.
OTHOCHTEABHO YOBAETBOPUTEABHOH IKOAOTHYECKOH
06CTaHOBKE COOTBETCTBYIOT MHHUMAAbHbIA W HUSKUH
ypoBHu 3arpsisHenus (cm. Taba. 1.5), manpsexennon —
CPEAHUH YPOBEHb, KPUTHYECKOH M YPE3BbIYaHHOH —
Bbicokui. O6CTaHOBKA SKOAOTHYECKOro 6e/CTBHs Bbl-
ZIEASIETCSI TIO OYEHb BBICOKHM yPOBHSIM 3arpsi3HEHHSI.

B.B.Ugsauos B 1990 r. Bnepsbie npearozur Ho-
BbIi KOMIIAEKCHBIA 9KOAOTO-T€OXUMHIECKHUH TIOKa3a-~
teab (I'D,) ars ouenku noteHIMaAbHON 9KOAOTHYEC-
KOH ONAacHOCTH TeOXHMHYecKHX aHoMarui |[77],
B OCHOBE KOTOPOTO A€2KHT y4eT CTEeNeHH TOKCHYHOC-
TM KaxJOro XHMHYECKOTO 3AEMEHTa, BXOZAIIEro
B COCTaB aHOMAAHH, TTOCPEJACTBOM CIIELIHAAbHBIX TaK
Ha3bIBAEMbIX KO3(]QHUIMEHTOB AMTOTOKCHIHOCTH |
(taba. 1.6). I'lpu atom B.B.MBanos paszerser xu-
MHYECKHE JAEMEHThI Ha TATh KAACCOB OMacHOCTH.
[Toxasarean B.B.VBanosa paccunrbiBaercs ars au-
TOreOXMMHYECKHX aHOMAAHH 110 (pOpMYyAe:

n
r9,=1/y B Ty,
i1
rae B (coxkpamenue ot Bepnaa) — crenenn xonmuen-
TPAlUKM KaxKAOr0 XUMHYECKOTO dAeMEeHTa
OTHOCUTEABHO (POHA UAH KAapKa, CHHOHUM
koa(uuuenta kouuentpauuu (K.);
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y — TOKasaTeAb YCTOHYMBOCTH MHHeparoB (xu-
MHYECKOH, MEXaHHYECKOH M THZP0adPOH-
HaMUYeCKOH ), O6YCAOBUBIIMX T'€OXHMHYEC-
KYI0O aHOMaAHIO, a 3HAa4YHT, BEPOSTHOCTHU Tie-
pexozia B MO/IBHzKHbIE (POPMbI U TIOTaIaHHs
B BozHble U Bo3aymHble komrorenThl OC
[77]. Dror noxasaTterb umeer Tpu rpaga-
wuu: Boicokyio (y = 10), cpeamioro (y = 5)
u Huskywo (y = 1).

CoraacHo o1eHKaM K BbICOKOOTIACHBIM OTHECEHbI
MHOTHE THIIbI PTYTHbBIX, O€PHUAAHEBBIX, YPAHOBBIX,
a K 6e30macHbIM — HEKOTOPbIE THIIbI 2KEAE3UCTDHIX,
TUTAHOBBIX MECTOPO/EHHH, a TaKKe MeCTOPOKze-
HHUsl HEMETAAAMYECKHX ITOAE3HbIX HCKOIAaeMbIX.

Hanuuue cucrembr kpurepues mnoTeHmHaAbHOM
OMaCHOCTH O6'BEKTOB, TOKCHYHOCTb KOTOPBIX MPAKTHU-
gecku He Hopmupyertcs (mousb1 HopMupyroTcs: 86 yT-
Bep:xaenubiMu nokasatersvu [ K, us mux 2/3 —
3TO MECTHIH/Ibl U HHCEKTULIUDI), TO3BOASET TIPOTHO-
3HPOBATb TIOTEHIMAABHYIO OMACHOCTb HCIIOAb30BAHHSI
MUHEPAAbHBIX OOBEKTOB HAa CAMbIX PAHHUX CTAZUsAX MX
TIPOMBIIIIAEHHO - 3KOHOMHYECKOH ouenku [77].

Bumecre ¢ Tem HetpyaHo sameTHTb, 4TO MOKasa-
teab D) Takzke He AMIIEH HeZOCTATKOB, TaK Kak
u T, u y nogo6panbl SMIMPUYECKU U HE AMIIEHbI
cyObeKTHUBH3Ma, a, KPOMe TOro, He YTBep:KZAeHbl Kak
HOPMAaTHBHDIE.

JKOAOTO-TEOXUMHKO-TOKCUKOAOTHYECKAsT OLIEH-
Ka BOZHDBIX U BOBZYILIHbIX OObEKTOB HUMEET CIeLlHaAb-
HyI0 HOPMATHBHYIO 6asy M MeTOZbI, LIHPOKO IMpPHMe-
HSIOLIMECs B MPaKTHKE.

9kozeonoeus. Poccuu




TEO®PM3UKA B3KOTEOCUCTEM

K uepernennpiv Bonpocam akoaoro-reoxumudec-
KOH OLIEHKH aHOMAaAMH OTHOCHTCSI TaK:Ke HESICHOCTD
coBMecTHOTO zefictusi (cuHeprusM) Ha 6HOTY pas-
AMYHDBIX COYETAaHHA XUMHYECKHX M PaJHOAKTHBHDIX
BeIeCTB, HejocTaTouHass obocuosanuocts [ IZIK
u JIYA muorux aaze 4pesBblafiHO ONAaCHbIX TOKCH-
kautoB. Hecmotpst na 310, 3KOAOrO-reoxumuyeckas
MEJMKO-TOKCHKOAOTHYECKask HH(POPMALIUS IHPOKO HC-
TIOAb3YETCsl TIPH OLIEHKE 3KOAOTMYECKOTO COCTOSHHS
OKpy2KatoIell cpezbl.

KOMH}\CKCHOC 9KOAOI'0O-reOXuMHYIECKOE HU3Yy4YEHHE
JKOI'€OCHUCTEM IIO3BOASIET: IIPEACTABUTDb CTPYKTYPY
H 06bEM CAO2KHBILIETOCS 3arpsisSHEHUsI, OLEHHTb €ro
YPOBEHDb U CTEIIEHDb BKOAOTUYECKON OITIaCHOCTH;

““ ”
BbIZIEAUTD MOAOZOE 3arpsisBHEHHE, KOTOPOE
qJHKCPIpyeTCH OTYETAHUBO TOABKO B CHETOBOM IIOKPOBE
H HE IIPOABAEHO AUTOI€OXHMHYECKHUMHU aHOMAAHSIMH;

BbISIBUTb HCTOYHHMKH 3arpsisHeHHsi, Tpebyroiiue
HOBBILIEHHOTO KOHTPOASI 32 pabOTOH U HCIIPABHOCTHIO
OYHCTHBIX COOPY?KEHHUH;

YCTaHOBHUTb HaAHW4YHE NPHUPOJHDBIX T€OXUMHYIECKHUX
6apbepoB, AOKAAMBYIOIIHX PACHPOCTPAHEHHE TEeXHO-
FeHHOIO 3arpsisHeHus;

JaThb TIPOTHO3 PA3BUTHsI 3arpsI3HEHHs] B CAydae
npexpaienust (IPOLOAHEHHs) TEXHOTEHHOTO BO3/leH-
CTBHSI.

1.4. TEO®OHU3HKA 9KOI'EOCHCTEM

BsaumozelicTBust pacTHTEABHOTO M 2KHBOTHOTO
MHpA C T€ONOTHYECKOH CPEZOH YPEe3BbIMaHHO CAOKHBI
u pasHoobpasubl. Fccaegosannem skoreocuctem
C LIeABIO [IPOTHO3a BPEMEHHDBIX H3MEHEHHH HX COCTO-
SIHHSL ¥ NIpeZyTpesKAeHUsT SKOAOTHUECKHX KaTacTpod
3aHMMAIOTCSl Pa3AHYHbIE OTPACAM HAyKH, BKAIOYas
reopusuxy. | [peamerom HayuHbIX HccAezOBaHUI Ta-
KOTO HallpaBAEHHs TeO(PHU3HUKH SIBASIIOTCS IpexJe Bce-
ro (PU3HYECKOE COCTOSIHHE W CBOHCTBA I€OAOTHYECKON
cpeapl, CTPYKTypa MU HHTEHCHBHOCTb €CTeCTBEHHbIX
U HCKYCCTBEHHDBIX (DU3MYECKUX IIOAEH, BKAIOYasl HX
H3MEHEHHs B IIPOCTPAHCTBE U BO BPEMEHH M HX BO3-
ZIEACTBHE Ha KHUBYIO MATePHIO.

Ouanoii us nauboree CAOKHBIX H HepelIeHHbIX
NpoOAEM TeO(PU3HKH IKOTeOCHCTEM SIBASIETCS OLIeHKA
CTereHH BO3/ENUCTBHUsI TEXHOTEHHOIO (PaKTopa ¢ MPHCY-
IIMMH €My PUTMaMH U IIyMaMH Ha IIPHPOJHbIE CHCTe-
mbl. Kak oTpasurcsa Ha cocTosiHuM 9KOreocHcTeM Ha-
AO2K€EHHE T10 CYILECTBY CAYYaHHBIX PUTMOB H IIyMOB
TEXHOI'€HHOH IIPUPO/bI HAa ECTECTBEHHYIO [IPOCTPAHCT-

Ton I. Esponelickas uacnip

BEHHO-BPEMeHHYI0 IHKAH4HOCTb Beenennoii? Mmenno
LIMKAMYeCKHe TIpoliecchl B0 BceAeHHOH ABASIOTCS TAaB-
HbIM TIPHHIIMIIOM €€ ZIeTePMHUHUPOBAHHOTO YCTPOHCTBA,
B YCAOBHUSX U TIPU BOB/JIEHCTBHU KOTOPBIX 3KOT€OCHCTE-
MBI CyILECTBYIOT U U3MEHSIIOTCS] B TeYEHHE MHOTHX TbI-
CSTYeAEeTHH.

OueBuano, B cayyae 60ABINOH HHTEHCHBHOCTH
TEXHOTEHHOH HArpysKH, KOTZa OHA TPEBbICHT - YCTOH-
YUBOCTb  9KOTEOCHCTEMbI, BO3MOKHbI HEOHPATHMbIE
HEraTUBHbIE U3MEHEHHS! TIOCAE/HEH, UTO JOCTATOYHO
4acTO HAOAIOZAETCS yKE CETOAHA: SDKCIIAYaTalus
MomHbIX paguornepezatomux ycrpoicts 1 AL,
CO3IAI0MINX HAINPSKEHHOCTb SAEKTPOMArHHTHOTO T10-
Afl, B COTHH pa3 MPEBbITIAIONIYI0 ECTECTBEHHYIO, H3B-
AEYeHHEe OTPOMHBIX KOAMYECTB TMOAE3HBIX HCKOIae-
MbIX, TIPOU3BOZICTBO ATOMHBIX M OGBIYHbIX B3PbIBOB
U 1p., IPUBOASILME K HU3MEHEHUAM (PH3HKO-MeXa-
HHUYECKHX H (U3HKO-XUMHYECKHX CBOHCTB I€OAOTH-
4eCKOH Cpezbl, XapaKTepPHUCTHK eCTECTBEHHbIX H HC-
KYCCTBEHHbIX (PH3UYECKHUX TOAeH. DTO U MHOTOE 7Py~
roe OTPHIIATEABHO CKa3bIBAETCS Ha 30POBbE AOJEH,
*KUBOTHOrO Mupa u pactenui (cm. pasaea 1.2.1).

B nocaeanue rogpr Hanboree akTHBHO pasBHBa-
€TCsl HAy4YHO-TIPUKAAZHAs BeTBb eOPUBHKH — 3KO-
Aorudeckasi reodusuka (akoreodusuxa). B nee BrAto-
4aJOT MPAKTHIECKU BCE Pas/leAbl TeO(PH3HUKH, H3ydalo-
IIH€ €CTECTBEHHbIE U MCKYCCTBEHHbIE TeOPUBHIECKHE
TMIOASl M MX M3MEHEHHS] BO BPEMEHH C LIEABIO MOAyYe-
HUs MHPOPMAIUHU O TEOAOTO-TEKTOHHYECKOM CTpPOE-
HHM AHTOC(EPbI U COCTOSTHHH SKOT€OCHCTEM B CTaTH-
Ke U AuHaMHKe. B mpoiecce perienus Takux sazaq
HCIIOAb3YETCSl OCHOBHOH METOZOAOTHIECKHH IPUH-
UMI — CHCTEMHbIH II0AX0J, IpeAyCMaTpHBAIOIIHH
ONTHMaAbHOE KOMIIAEKCHPOBAHHE METOZOB Fe0(pH3H-
KH, a TaK:Kke MHbIX METO/JOB JASl TIOAYYEHHs] Hau60-
Aee 06bEKTHBHOH HH(pOpMauud. Bbibop omTumarb-
HOrO KOMITAEKCA IeO(U3HYECKUX METO/IOB B Kar/I0M
KOHKPETHOM CAy4Yae OCYILIECTBASIETCsl Ha OCHOBE IIOCT-
POEHHOH CTAaTHYECKOH MAM ZuHaMideckoH (TIpu Mo-
HHTOPUHTOBbIX HAOAIOJEHHAX) (DH3UKO-TEOAOTHYEC-
koit mozeau [173].

Mpuoroo6pasue (usuueckux MOAeH, BO3MOZK-
HOCTb KOMIIbIOTEPHOH 0OPAaGOTKH M HMHTEPIIPETALUH
JIaHHDBIX KazJ0ro METo/a U UX KOMIIAEKCA IT03BOASIIOT
B OOABIIMHCTBE CAy4YaeB MOAYYATb 110 Te0(PUBHIECKHM
HU3MEPEHUSIM JOCTATOYHO IIOAHYIO KOAHYECTBEHHYIO
uHpopmaimio 06 uccaezyemom obbekte. (OcHOBHbIE
HaIPaBAEHHs IIPAKTHYECKOI'O HCIIOAb30BaHHS 9KOreo-
(PU3MKM IpesyCMaTPUBAIOT HU3y4YeHHe:
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JUHAMUKH F€0AOTHYECKOU CPeJbl C LIEADIO IIPO-
rHO3a €CTECTBEHHbIX H TEXHOIeHHBIX KaTacTpoQ
(3eMaeTpsiceHHs, OMOA3HM, MOCAEACTBHS MOIIHBIX
B3PbIBOB M ZIp.) M 3aIUTbI OT HUX AIOZIEH, PACTUTEAD-
HOIO M :KMBOTHOIO MHpa, a TaKxKe MaTepHaAbHbIX
uennocteli (37aHus, coopyeHHs U Ap.);

HHKEeHEPHO-Ie0AOTHIECKHX (B TOM 4HCAE Teo-
KPUOAOTHYECKHX) M THPOTEOAOTHYECKHX YCAOBHH
JZAsl YCTAHOBAEHHsI (DaKTa MAM IPOTHO3MPOBAHMS He-
raTUBHOTO BO3JEUCTBHsI HA HUX aHTPOIIOT€HHO-TeX-~
HOTeHHOH JesiTeAbHOCTH (OCyIlleHHe BOZOHOCHBIX
FOPU30HTOB M KOMIIAEKCOB, 3aCOACHHE U 3arpsisHeHHe
[OPOZ 30HBI a’paluH, 3a60AaYMBaHHE TEPPUTOPHH,
3arpsisHEHHE II0J3eMHBIX BOJ, pa3pyIIeHHe MHOIO-
AeTHel Mep3AOTBI U /p.), BO3MOKHOTO BOCCTAHOBAE-

HUSI MAW 3aI0UTHI 3THX YCAOBHH;

BAMAHHMA Ha 6uocepy (BKAIOUas Atozed) ecrec-
TBEHHbIX U HUCKYCCTBEHHDbIX (DU3HYECKHUX IOAEH C Le-
ABIO 3aLIUTbI OHOCPEpPbI, €CAH TO BAUSIHHE HOCHUT He-

raTHBHbIX XapakTep.

HcnoabsoBanne reodusHuecKHX MeTOJOB IIPH
peIIeHHH AIOGbIX 3a/ay, CBA3AHHBIX C MCCAEZOBAHH-
€M SKOreoCHCTEM, OCYIIECTBAAETCSH KaK B OObIMHOM
(pasoBble HabAIOZEHHSA), TaK H B MOHHTOPHHTOBOM
(BpemeHHbIe psAAbI HAOAIOZEHHI) BapHaHTaX.

MHuoroaeTHH ONBIT HAOAIOZEHUH 32 PaBAUYHDI-
MH TeO(pM3UYECKUMH IIOASIMH IIOKasblBaeT, YTO HX
XapaKTEPUCTHKH KBa3UIEPHOJUYECKH H3MEHSIOTCS
Bo BpemeHu. | [oka HeAb3ss yTBep2aaTh, 4TO HabAIO-
JlaeMble BapHalUM{ IPEHMYILECTBEHHO HMEIOT AO-
KaAbHYI0 TpHpoay (reoTeKTOHHuecKHe M (PHBHKO-
XHUMHYECKHE TIPOIeCChl), a He 06YCAOBAEHbI PErHo-
HaAbHBIMH M TAOGaAbHBIMH Tpoueccamu (aBHzKeHHE
AUTOC(EPHDBIX IIAMT, IlepepaclipelleAeHHe Harpszke-
HUH B 3eMHOU KOpe U AUTOC(EpEe, HEPABHOMEPHOCTD
BpalleHusi 3eMAHU, NIPUAUBbI B TBepJoH 3emAe, Ba-
puanuu  ckopoctu asuzkenus CoaneuHol cucTembl
B KOCMoce U T.Z.). AHaius Bapuanmii Bce ¢ 60AbIIeH
OYEBHJHOCTDIO TIOKA3bIBAET, YTO I'€OAOIHYECKYIO Cpe-
Iy HEAb3sI CYUTATH CILAOLIHBIM AMHEHHO-YIIPYTHM Té-
AOM, MOCTENEHHO Ae(POPMHPYEMbIM BHEIIHHMH CHAQ-
MH, — TeoAOTHYecKas cpeza auckperHa [25].

O6 3TOM CBHZETEABCTBYIOT, B YaCTHOCTH, pe-
syabTtathl uccaezoBanuii A.B.I leiise, koTopbie moka-
3bIBAIOT, YTO 3eMHAs KOpa COCTOMT M3 MHOXKECTBa
Pa3sAMYHBIX 110 COCTABY, (pOPMe, PasMepy U MOJBH-
HOCTH GAOKOB, OrpaHHYEHHBIX Pa3sAOMaMH, a TaKzKe
M.A.Cazgosckoro, 20 aeT Hasaz mHpeAAO2KHBIIErO
mozeab auckpetroit cpeant [199, 200]. Ozno us oc-
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HOBHbBIX CBOHCTB TaKOH MOZeAHM — HepapXHuecKas
CTPYKTYPHPOBAHHOCTb, TIPH KOTOPOE pasMepbl GAO-
koB reororuueckoit (y M.A.Cagosckoro — reogu-
3MYECKOH) cpeabl MOAYHHSIOTCS 3aKOHOMEPHOCTSIM
HepapXMYecKol MocAel0BaTeAbHOCTH. DAoku orzene-
HbI OJMH OT JPYroro pasiomMaMmu (CHCTeMaMH pasio-
moB). Jlpyroe Bazkmoe csoiictBo mogean M.A.Ca-
ZIOBCKOTO COCTOHT B TOM, 4TO CHCTEMa COCTABASIOIINX
FeOAOTHYECKYIO Cpeay GAOKOB OTKPbITa JASl SHEPTO-
o6MeHa C OKpy:Kaloled cpeZoH, 4TO OTpaKaeT aK-
THBHOCTb F€OAOTHYECKOH Cpezbl, BO3MOKHOCTD Iepe-
PACTIPeICAATh, H3AYYaTh HAH JMCCHITHPOBATb HAKOII-
AGHHYI0O U TpHobpeTaeMylo sHepruio. | locaeznee
06CTOATEABCTBO HanbOAEe BaKHO AAs (POPMHPOBA-
HHS SKOTE€OAOTHYeCKOH OBCTAaHOBKM KOHKPETHOTO
peruoHa.

MuorouucaenHble HaTypHble HaGAIOZEHHs TOJ-
tBepasgator [200], uto 6r0ku AuTOChepbr Bemau,
HE3aBHCHMO OT PasMepPOB, TMOCTOSHHO BHOPHPYIOT
B ImHpokoM auanasoHe uactor. O6Hapy:uBaroTCs
HH3KOYacTOTHble (MMAAMOHHbBIE JOAM Tepua) cobeT-
BeHHbIe KoAeGaHHs -SeMAH, ceficMIYecKye KoAebaH s
C 4aCTOTOH B THICSMHBIE M COTBIE IOAH TeQIIA, MHKPO-
ceficMHYeCKHe M aKyCTHYeCKHe IIyMbl C YacTOTaMH
B ThICSYH Tepll U Goaee. | 'eorornyeckas cpesa Haxo-
JZUTCA B COCTOSHHM JMHAMHYECKOTO PABHOBECHS
C BHEIIHHM MHPOM, 2KHBO peardpysi Ha Bce IPOMCXO-
AAIMe B HEM H3MEHeHMs KaK ecTecTBeHHoro (ar-
Moc(epHOe ZaBACHHE, TeMIlepaTypa BO3ZyXa U T.J.),
TaK ¥ aHTPONOreHHO-TEXHOTEHHOTO IIPOHUCXOXK/EHHs
(Bubpaumn, 06yCAOBAEHHDIE JBHKEHHEM TPAHCIIOPTA
U B3pbIBAMH, Harpy3KH, BOSHHMKAIOIIME IIPH CO3ZAHUU
BOZIOXPAHUAHIL, H T.Z.).

Kak caezyer us paccmoTpeHHbIX Bbile MOZeAeH,
Ba:KHEHIIUM DAEMEHTOM CTPOEHHUS] ['€OAOTHYECKOH
06OAOUKH BeMAH SBASIIOTCS MHOTOYHCAEHHbIE CHCTe-
Mbl Pa3pbIBHBIX AUCAOKALMH, BAOAb KOTOPbIX PEAAHU-
3YIOTCS TIOIBU?KKH OAOKOB M IIAMT.

Ucereaosanuss BCET'MHI'EO nossoasiior cuu-
TaTb, YTO XapaKTepHCTHKH (aMmAuMTyZa, dYacToTa)
BEPTHKAADHOH COCTaBASIIOILEH JIBUKEHHH Pa3AHMIHBIX
6AOKOB TEOAOTHYECKOH Cpejbl pPasAHYHbL. Pasaombr
(cucTemb! pasAOMOB), OTHOCAIIMECS K *aKTHBHbIM ,
KpalHe PasHOO6Pa3HbI 10 MOP(QONOTHH, €OAOTHYEC-
KOH HMCTOPHH H POAH B (DOPMHUPOBAHHUH CTPYKTYPbI
3eMHOH KOPbl. TO AHHEHHbIE FeOAOTHIECKHe 06pa30-
BaHUsl, pasMepbl KOTOPDIX 10 TIPOCTHPAHHUIO U IIHPH-
He MOTYT BapbUPOBATb OT IEPBbIX METPOB /10 MHOTHUX
COTEH KUAOMETPOB.
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['oBopsi 0 6OABIIOH POAM AKTHUBHBIX Pa3AOMOB
B 9KOTeOCHCTeMax cAezyeT J0OaBHUTb, YTO B psze
CAydaeB pa3sAOMaM COOTBETCTBYIOT BOHBI Ieolarore-
He3a, T.e. 30Hbl HETaTHBHOT'O BAHSIHHS Ha COCTOSIHHE
(UTO-, GHOLIEHO30B U YeAOBeKa. JTO ellle pas CBUAE-
TEAbBCTBYET O HEOOXOJAUMOCTH YYHUTbIBATb MECTOIMOAO-
2KEHHe aKTHBHbIX Pa3AOMOB, OCOOEHHO IIPH CTPOH-
TEAbCTBE KHMABIX 3JAHUH, y4YperKJeHHH, OOAbHHIL,
IIKOA U T.J., T.€. 0ObEKTOB ZAHUTEABHOIO IpeObIBaHHUs
nozedt. [latorenes o6ycroBAuBaeTCs KOMIAEKCHBIM
BO3/IEHCTBUEM pa3AMYHbIX reousudeckux (u reo-
XMMHYeCKHX ) TOAeH, a TaK:ke aHOMaAbHO BBICOKOH
HX HHTEHCHBHOCTbBIO, KOTOpasi BeCbMa H3MeHYHBa
BO BPEMEHH U B LEAOM IIPEBOCXOJHUT JOIIyCTHMbIE

10 CaHUTAPHO-TUHT'MEHUYECKHM HOPMaM BEAHYHHDI.

Heo6xoaumo otmeTuTs To 60ABIIOE BHUMAaHHE,
KOTOpOe cefyac yAeAseTCsl HCCAEJOBAHHIO Y3A0B e~
pecedyeHHsi U COYAEHEHUS] Pa3HOOPUEHTUPOBAHHDIX
AKTUBHDBIX Pa3AOMOB M cucTeM pasiomoB. Haxom-
AEHHbIE /IaHHbIE TI03BOASIOT FOBOPHTb O TOM, YTO Ta-
KHMe TEKTOHHYECKHE YBABI KOHTPOAHPYIOT HE TOABKO
MECTOPOZKIEHHs] PA3AHYHBIX MOAE3HbIX HCKONAEMBbIX,
HO TaKxe MecTa HauboAee HHTEHCHBHOTO Das3BUTHSA
6HOTDbI, 3aPOK/EHHS M POCTA OYAroB LMBHAM3ALUU
C UX aHOMAAbHbIM AHTPOTIOTEHHBbIM BO3/EHCTBUEM
Ha cpeay u T.4. [38].

Teopus u 60AbIIOH OMBIT TeOPUIHIECKHX HCCAC-
JOBaHHH TMOKA3bIBAIOT, YTO pPE3KHE BePTHKAAbHbIE
U TOPH3OHTAAbHbIE HEOZHOPOZHOCTH B AHMTOC(hEpE,
06yCAOBAEHHDbIE OCOGEHHOCTSIMH T'€0AOTO-TEKTOHH -~
YEeCKHUX M CBSI3AHHBIX C HHMH THZPOTEOAOTHYECKHX,
HH2KEHEPHO-TEONOTHYECKHX U T€OKPHOAOTHYECKHUX YC-
AOBHH, SBASIIOTCSI IPUYMHOH aHOMaAUM Pas3AHYHbIX
reo(pU3MIECKUX TMOAEH, B CBOEH COBOKYITHOCTH IIO-
pPA3HOMY BAMSIIOIIHUX Ha KHUBblE OPTAaHHU3MbI, PACTH-
TEeABHOCTb U 4YeAOBeKa.

Hsyuennoctb Bompoca o ZOMyCTUMBIX yPOBHAX
BO3/ICACTBUS (PUBHYIECKHX MOAeH Ha :KHUBble OPTaHH3-
MBI M pacTeHHs elle JaieKa oT coBepreHHoH. Fmero-
IMecs] aHHble YKasbIBAIOT, B YaCTHOCTH, HA TO, UTO
Ha YeAOBeKa OTPHIATEAbHO BO3ZEHCTBYIOT IOAS YII-
pyTHX KoAebanuil B aunanasone yactoT oT 1 zo 30 .
O6Ay4aeMocTb At0Ziell SAEKTPOMATrHUTHBIM TIOAEM Olle-
HHMBAeTCsl HA OCHOBAHMHU /IBYX [1apaMeTPOB — HUHTEHCHB-
HOCTM M TPOJONKHMTEABHOCTH BO3JEHCTBHS, KOTOPbIE
XapaKTepHusyloT aHepretHyeckyto Harpysky (DH). Mu-
TEHCHUBHOCTb XapaKTePU3YeTCsl MAOTHOCTBIO TOTOKA
sneprun (I1113, Br/m2). Tlpesersno gomycrumas

peamanHa [ 111D  saexTpomarmuTHBIX  UBAy4UeHHH,
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nanpumep aast gactor 300 MIu-3000 T, onpeaers-
eTcsi (POPMYAOH:

M3 ppeppon = K COH/T,

rae OH — npeaeabno zomycrumas sHepreTHueckas
Harpyska, pasaast 2 Br[d/m?;

K - KO3((PULHUEHT, U3MEHSIIOIIUUCSA OT 1 a0
12,5;
T - BpeMsl 0OAyuyeHus, 4.

ZJIAst oUeHKM BeAMMHHbI reo(H3HYECKHX aHOMa-
AMH, BAWSIIOIIMX Ha GHOTY M YeAOBeKa, MECT HX IPOsIB-
AEHMsI U FeOAOTHYECKHX IPHUYHH 3apO:KAEHUsI B IIPO-
Lecce M3y4eHHs] SKOTeOCHCTEM HeOOXOZHMO HCIIOAb3O-
BaTb KOMIIAEKC TreO(PH3HYeCKHX METOZOB, B 06IIeM
CAydae BKAIOYAIOIIMH pasAMYHblE MOZMQPUKALMH
9AEKTPO~, CEHCMO-, TPaBH- H MarHUTOPa3BEAKH,
a TaK:ke TepMO- U PaZHOMETPHIO.

OTH KpaTKHe CBEJEHHS] YaCTHYHO HAAOCTPHPY-
IOT MHOr0o0o0Opasye U CAOKHOCTb BAUSIHHST (DUBHUYECKUX
HoAell Ha :KHBble OPraHHU3MbI H pacTeHHs. Desycaos-
HO, 3aHHMMasiChb pellleHHeM MoZo6HOro pozga 3azjad,
9KOreo(UsHKa JOAXKHA TECHO KOHTAKTHPOBATD C IPH-
KAQZHbIMH HAINPaBAEHUSIMH MeJHULHHbI, OHOAOIMH
U ApyrHX Hayk. B mocaeayromux raaBax 6yayT mpH-
BeZleHbl HEKOTOpble KOHKPETHble IPUMepbl BAMSHHI
BapUalMd TreopU3HYECKUX TIOAEH Ha DKOreOAOrHvec-
KyI0 OOCTaHOBKY KPYIHBIX apeanoB.

1.5. 9KOAOI'MYECKHE ACITEKTDI
OCBOEHHWA MHMHEPAABHBIX
PECYPCOB 'EONOI'MYECKOM CPE/JDI

Oamoli U3 BaKHEHIIMX COCTABASIOIIUX T€OAOTH-
YECKOU Cpezbl SIBASIOTCS COZeprKallliecss B HEH I0-
Ae3HbIe HCKOIaeMble, obecrieyrBaloIiye MoTpeOHOCTH
SKOHOMHUKH B MHHEPAAbHO-ChIpbeBbIx pecypcax. VHo-
rMe U3 3KCIAyaTHPYEMbIX IIOAE3HbIX HCKOMAeMbIX
[PEACTABASIIOT COOOH MCYEPIIAEMYIO, HEBOCIIPOH3BO-
JUMYIO0 COBPEMEHHDIMH I1POLIeCCaMH T'OPHO-TIOPOAHYIO
H MHHEPAAbHYIO MacCy M MX U3BAEYEHHE W3 HeJp Ha-
HOCHT CYILECTBEHbIH yliepO MecTaM OOUTaHHUSI 4EAO-
BeKa, BbIBOJAA U3 000pOTa 3€MeAbHbIE yroZbs, Hapy-
masi AaHAWAa@ThI U AP.

BosmozHOCTh HCITOAD30BaHHST TIPHPOAHBIX pe-
CYPCOB T€OAOTHYECKOH CPeAbl AOAKHA OLEHHBATHCS
HE TOABKO Ha TEXHHKO-DKOHOMHYECKOH, HO U Ha KO-
AOTMYECKOH OCHOBE, T.€. BOBHHKAET HEOOXOAUMOCTb
OIpeZEeAATb ONTHMAAbHBIH 0araHC MeKAYy HOTPe6-
HOCTbIO B MHHEPAABHOM CbIpbe U BO3MOKHbBIM YIIIEP-
6oM cpeae obutaHus.
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OcBoenre pecypcoB TeoAOTHYECKOH Cpezbl B 06-
IIEM CAy4Yae CBsI3aHO C Pa3pabOTKOH MeCTOpPO:Kie-
HHH, 11epepaboOTKON Z06bITOrO ChIPbsl, Pa3/eAeHUEM
€ero Ha MoTpebAsIeMyI0 MPOAYKIIMIO H OTX0AbI. Baus-
HHE 3THUX IPOU3BOJCTB OIpPeZeAsieT IAaBHble H3Me-
HEHHUs] eCTeCTBEHHOro 6anaHca Macchl M DHEPIHH
B I€OAOTHYECKOU U CpeZie OOUTaHHsI B LIEAOM.

B konTekcTe 9KOreoA0rHuecKoro BAUSHUS B rep-
BYIO OYepe/lb JOAKHO PACCMATPUBATHCH TOIAHBHO-
SHEPreTUIeCKOe U MHHEPAABHOE ChbIpbe, [IOMCKH, pas-
BeZIKa H OCBOEHHE KOTOPBIX OCYIECTBASIOTCS B COOT-
BETCTBHH C HOPMATHBHO-IPABOBbIMH aKTaMH, ZeHCT-
BYIOIIMMH B cepe HezporioabsoBanus. | [pexze Bee-
ro ato axon Poccuiickoit Megepaunn “O neapax”
U JpyrHe 3aKOHOJATEAbHbIE aKTbl, PETAAMEHTHPYIO-
1IMe NPOLIECC HEAPONOAb3OBAHHSI.

MsBectnble olleHKH 5KOAOTHYECKOrO PUCKA CBU-
ZETEABCTBYIOT O HEOOXOJUMOCTH LleAeHalPaBAEHHOTO
cbopa u 06pabOTKH HHPOPMALIMK O pecypcax U 3ama-
Cax MOAE3HDbIX HCKOMAeMbIX JAsl OLIEHKH 9KOAOTHYeC-
KUX 3(P(EKTOB U IMOCAEACTBHH pPas3pabOTKH MeCTo-
POKAEHUH, KOTOPBIE AOAKHBI ObIThb KAACCHQHIIHPO-
BaHbl [0 CTEIIEHH UX YKOAOTHYECKOH OIACHOCTH.

Hexkotopnie MecTopo:szaenus TBepabIX MOAE3HBIX
HCKOTAeMbIX PACIIOAATAIOTCS CPABHUTEABHO HETAYH0KO
OT 3eMHOH TIOBePXHOCTH (CTPOHTEABHBIE MaTepHaAbl,
YTOAb U (OCHOPHTDI, POCCHITH IIBETHBIX U JIPArOLIeH-
Hbix MeTarroB U Ap.). [lpu otkpprroit go6bre athx
TIOA€3HBIX MCKOMAeMbIX Kapbepbl HMEIOT TAyOHHY
10 200-300 m (xax uckarouenue g0 500 m) u mroma-
M, U3MepsieMble MEPBbIMH KMAOMETPAMH, UYTO (POPMH-
pYET HOBbIE, TEXHOTEHHbIE AAH/INA(TbI, HAPYIIAET MPH-
POJIHbIE PABHOBECHSI B THAPOAOTHYECKOM IIMKAE U T.J.

Ilpu orkporToit paspaborke mMecTopo:kaeHHH
Teepabix noaesubix uckonaembix (TTIM) ussae-
YeHHe BCKPDBIMIHBIX T0POJ, M TIEPEMbIB PYyJLOHOCHDBIX
OTAO2KEHHH HM3MEHSIIOT PaHyAOMETPHYECKHH COCTaB
PBIXAOTO CAOSl M €ro (PMAbTPALMOHHbIE CBOHCTBA.
[lpu orpannyenHbIx usMeHeHHAX peabepa pedHast
CeTb He HCIIbITbIBAaeT CYILECTBEHHbIX IpeobpasoBa-
HUH, OJHAKO TOBEPXHOCTHbIE H IPYHTOBbIE BOZDBI aK-
THBHO 3arps3HAIOTCA. -3arpsisBHEHHE TOBEPXHOCTHBIX
BOJ, PACIIPOCTPAHSIETCS] TIOPOH Ha AECATKU M COTHH
KHAOMETPOB, a 3aUAeHHe TOHKOZHCIEPCHBIMH YacCTHU-
1aMM ZiHa peK MeHsieT (COKpAIaeT) yCAOBHs THTAHHS
BOZIOHOCHDBIX TOPU3OHTOB.

Hsbsarue ropupix Macc us KapbepoB COTMPOBOZK-
aeTCsl MX HAaKOIAEHHEM B OTBaAaX, 3aHUMAIOLINX
6oabme raomazu. OHU BBIBOAAT U3 XO3SACTBEHHOTO
HCIIOAb30BaHUs 3HAYUTEAbHbIE TEPPUTOPUH H CO3Za~
IOT HOBble HEPABHOBECHbIE CHUCTEMbI B TEOAOTHYEC~

44

KOH M OKpY2KaloIleH cpejax, Mpexkzie BCero B TEOAO-
FMYECKOH.

B Kapbeépax HaKaIIAHUBAIOTCA BOAbI BCEX BCKPbIBA~
€MbIX T'OPU30HTOB. OTKa‘-IKa Hu C6pOC 9TUX BOJ B IIO-
BEPXHOCTHDbIE BOZOTOKH MEHAIOT 6anaHC CTOKa U COC-
TaB IIOBEPXHOCTHDIX U I'PDYHTOBbIX BOJ. BOZ[OHOHH?K@HPI&
B 30HE€ BAHMSIHUA Kapbe€pOB BEJET 3a coboiu CyILIECTBEH~
HO€ H3MEHEHHE AWHAMHKH U pe:KHuMa I10J3€MHbIX BOJ
Cc O6paBOBaHI/IeM AETIPECCHOHHDBIX BOPOHOK H H3MEHE~
HHEM HalIpaBA€HHsI ABHKEHHUs ITIOA3EMHDIX BOJ.

PoixAble BCKpbIITHBIE TOPOABI ABASIOTCS HCTOY-
HUKOM IbIAK JAsl BO3AYIIHOrO 6GacceiHa, BOZOTOKOB
U TOYB TIpUAEralolmgux TeppuTopuil. I Ibiab mpsivo
BAMSIET Ha PACTHUTEAbHDbIH, KHBOTHBIA MHP U 370-
POBbE YEAOBEKa.

Cxoanoe BAMsIHHE Ha OKPY2KaIOILIYIO CPEJY OKa-
3bIBAIOT U OTBaAbl, 00PasyOIIHecs: IOCAe 0OOraleHust
noaesubix uckonaembrx. OTcTolHbIE BOZBI, cogeprka-
lye PyZHbIe DAEMEHTbl U PeareHTbl, 3arpsi3HsIOT IO~
BEPXHOCTHbIE U MoA3eMHble Boabl. | [pumep kommaekc-
HOTO BO3ZEHCTBHUsI pas3pabOTKU PYZHOTO MECTOPOZKZEe-
HUSL Ha OKPY:KAIOILYIO cpeay IpuBeseH Ha puc. 1.2.

B kapbepax, obrazaromux CyTOUHOH MPOU3BO-
auteabHoCcTbio ropHoi Macebl 50-100 Toic.T 1 6oace,
HCIIOAb3YyeTCsl OOABLIEerpysHasl TEXHHKA, KOTOpasi 1oC-
TOSIHHO 3arpsi3HsieT BO3ZYLIHbIH GACCENH BBIXAOIHbI-
MH rasaMH.

[Ipu xapwepHoii 0TpaboTKE MECTOPOKAEHHH OT-
60MKa U paspbIXAEHHE TOPHBIX MOPOJ TPOU3BOJSTCS
MAacCOBBIMH B3pbIBaMU 3HAYUTEABHOH MOILHOCTH, OC-
AaBASIOLIMME YCTOMIHBOCTD TOPHBIX MACCHBOB U CO3-
AAIOIOUMH 3aAIIOBbIE ITIOCTYIIA€HHUA IIbIAKM B BO3ZYII-~
HbId 6aCCeH U Ha MPHAETAIOIIME ITAOILIA/H.

Cmpoumenvrble mamepuanst 106bIBAIOTCS B OT-
POMHDIX 06'beMaX H BbIBO3JATCSA C MECT HX l[,O6bI‘-IPI.
OcHoBHOE 3KOAOTHYECKOE CAeACTBHE 3THX IIPOLIEC-
COB — H3MeHeHHe peAbeda PeYHbIX JOAHH, HX AO-
KaAbHOE IepeyrAy6AeHHe, YTO MEHSIET PeKUM I10Bep-
XHOCTHBIX BOZOTOKOB U TIOZ3€MHbBIX BOZ.

[lpu orpaborke poccwinmbix Mmecmopodicaeruii
(npe:xze Bcero 30A0Ta, aAMa30B, OAOBA) MPAKTHYEC-
KH BCSI Macca H3BAEKAaeMOr0 MaTepHaAa OCTaeTCs
B 30He Z00bIYH.

Ilpu noasemuoli 106bIue MOAE3HBIX HCKOMae-
MbIX 3€MHasi IIOBEPXHOCTb MHCIIbITbIBAET JOIOAHH-
TeAbHble Harpysku. | opHble BbIPAGOTKH OKasbIBAIOT
ZPEHUPYIOLEE BO3JEHCTBHE, U3MEHsISI PEKUM M COC-
taB noasemHbix Box. l[llaxtHas orpaborka co-
IIPOBOK/IAETCST CO3/IaHUEM MIONOCTEH OUHUCTHOTO MPO-
CTPAaHCTBA, KOTOPOE, KaK IIPAaBHAO, 3allOAHSETCS
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Posa Berpos

uc. 1.2. Cxem K il U NLLIEGOU HAZPY3KU H viton 2. Cubait we ocman
Puc. 1.2. Cxema cmoroeo n 260 azpyse a pation 2.Cuéan (Bawrxopmocm
(no A.U.Rpuesuosy u A.H.I'eparosy):

1 — poGbruanoii Kapbep; 2 — OTBAJIbI IYCTBIX MOPOJ 1 3a0aJaiCcoOBbIX PyL; F — OTCTONHUKN 00OraTHTe/l)-

Hoii padpukn; 4 — Hanpasienus MPOMBIILICHHBIX, PYAHUYHBIX U OBITOBBIX CTOKOB; J — YYaCTKU I'HPO-

ceru, 3arpssienible crokami; 6 — pacipocrpanenue IbLIeBoii Harpy3Ku OT OCHOBHBIX €€ HCTOYHUKOB

(uupppl — yraaeHuocTs B KM); 7 — IPOMBIILICHHO-TOPOJCKHE 30HbI (Teppurtopuu): A — ropHo-100b14-

nas, B — oboraturenpnas, B — skenae3nonoposkioro tpancnopra, I — MeCTHONH NPOMBIILICHIOCTH,
AV — swnnasn, P — pexpeanponnas

MHepTHbIMH BMewatomumu nopogamu. O6pymen-
Hble B OYHCTHOE IIPOCTPAHCTBO MacChl M0POJ, obAaza-
I0T pe3epBaMH YIIAOTHEHHS, PEaAHU3YHOLIerocs IyTeM
nepeMeIleHHs] [0POJ, BbIIIEAeKAIIHX CAOEB BIIAOTb
710 TIPOCEZIaHHsI IHEBHOM MOBEPXHOCTH. JTO CYILECT-
BEHHO yXyZIlIaeT HUH:KeHEePHO-TeOAOIHYEeCKHE YCAOBHS
TEPPUTOPUH, BAMSIET HA PEKUM U IOBEPXHOCTHDIX,
U I0Z3EMHBIX BOJ,.

OKCMAyaTaLMs pPYAHbIX MECTNOPOXCACHULL METO-
ZlaMH T0Z|3€MHOI'0 3aKHCAEHHs U BbIIleAaYHBaHUA HH-
TEHCU(PHUIHMPYET MHUIPALIUI0 MHOI'MX XHMHYECKHX JdAe-
MEHTOB B I10I3€MHbIX BOZaX, IIPH 3TOM MOTYT paJu-
KaAbHO UBMEHSITbCSI U YCAOBHUS BOZOOTOOpA B PAalOHE.

SKCH]\yaTagI/IH Yz0/1bHbLX MCCTTlOpO)K‘JCHL{ﬁ CO-
MPOBOKAAETCSA TEMHU K€ NOCAELCTBHUAMH, YTO U OT~
pa60T1<a APYTrUX TBEPZJbIX IMOAE3HDBIX HCKOIlIa€MbIX.
Ha YrOAbHBIX HIaXTaX OYHCTHOE IIPOCTPAHCTBO AUKBH~

Ton I. Esponelickas uacnip

aupyeTcss TyTeM obpymieHHsi 1opoZ KpoBau. Ilpm
9TOM, €CTECTBEHHO, HE IPOUCXOJMUT MOAHOH KOMIIEH~
cauuu o6beMa. YTOAbHbIE MECTOPOK/EHUS OCTAIOTCS
TaK:Ke IMOTeHLIHAAbHbIM HCTOYHHKOM IIOZ3EMHbIX IIO-
?KapoB, IMPUBOJSAIINX K IPOCEJAHUIO CAOEB U ITOBEPX-
HOCTH 3€MAM TIOCA€ BbIropaHusi naactoB. | Ipu 106brde
yrA€H, HX APOOAEHHH B II0J3EMHOM IIPOCTPAHCTBE
M Ha 3€MHOH [OBEPXHOCTH BBIJEASIIOTCS] YTAEBOZOPO/ -
Hble Tasbl. B3pbIBbI MeTaHa B YTOABHBIX IITAXTaX — OC-
HOBHasl NPUYHMHA THOEAH TOPHSIKOB BO BCEM MHMpe.

[Tozasasiomasn macca a06bIBaEMOro yras ciku-
raeTcsi. JAeMeHTbI-IIPUMECH, COZePrKAIMecs] B yTASX,
I[P CTrOPaHUM IIOCTYIIAIOT B aTMocdepy B COCTaBe
ZbIMOB; YaCTb UX HaKaIlAUBAEeTCsl B 30A0O- H IIIAAKO-
otearax. [log BoszelictBem aTmocepHbIX OcCazKOB
MHKPOIAEMEHTDI [TOCTYNAIOT B TIOBEPXHOCTHDIE H 0/ -
3eMHbIe BOJbl U HETATHBHO BAMSIIOT Ha PaCTUTEAbHbIN
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MHp, BOZOTIOAb30BaHKE U BClo cpeay oburanusi. Hau-
60AE€e TOKCHYHBIMH U3 NPUMECEH B YIASIX SIBASIIOTCSI
COeJMHEeHHsI Cepbl, KOTOPbIE MOCAE CropaHus obpasy-
10T B aTMocepe cepHyto kucaory. Kucaorubie z0xx-
ZW 3aKHUCASIIOT IMOYBbI, IYOST PacTHTEABHOCTD.

[IpeacraBasercsa Heo6Xx0AUMOM OlIEHKA OMACHOC-
TH 4OObIMH U HCIIOAb30BAaHHsl YLAEH y:Ke Ha CTajuu
pPasBeAKH MECTOPOKAEHHH METOZAMH Ie€OXHMHYECKO-
ro aHaAHM3a M KapTHPOBaHHS.

Ocobbie reorornyeckHe M THAPOTEOAOTHYECKHE
NPO6AEMbI BO3HMKAIOT TIPU SKCIIAyaTallMH KHKHX
¥ raso06pasHbIX ChIpbeBbIX pecypcoB (IMOZ3eMHbIX
BOZ, HE()TH U rasa).

Hepmo u 2as obpasyor ckomrenusi (3are-
*KH) B Pa3AHYHOTrO PoJa CTPYKTypax — ‘AOBYIIKAx .
[lpu or6ope HeTH M rasa NPOMCXOAAT 3aMelleHHeE
3aAexkH NoA3eMHbIMH BojaMu (06BOZHEHME) U CHHzE-
HHe IIAACTOBOIO /aBAEHMs, NepecTPOHKa MOPOBOTO
IPOCTPAHCTBA, KOTOPAst XapPAKTEPUSYETCs TIPOCEAHHS -
MH 3eMHOH MOBEPXHOCTH, HEPEAKO COTPOBOKAAOIIIH -
MHCSI TEXHOTEHHBIMH CEHCMUYECKUMH TIPOLIECCAMH.

[To aanubmv M.K.Kanumxo, npakruueckn Ha Beex
KPYTIHBIX JAMTEABHO SKCIIAYATHPOBABIIMXCS MECTOPOZK-
JEHHSX YIAeBOJZOPOZOB HABAIOJAAUCH OITYCKAHHS 110~
BEPXHOCTH, HEPEJKO COMPOBOKAABIIMECS 3EMAETPSI-
cenuavu. 3a 60 et axcnayaranun CypaxaHckoro
HeTsiHOrO MecTopoxszenuss Ha Ammepone (Asep-
6afi/zkaH) aMIAHTYZA OTyCKAaHUS TIOBEPXHOCTH J0C-
TMFAZ 3 M IpH HEOZHOKPATHO TNPOSIBASBIIHXCA 3€M-
Aetpsicenuax. B Kaaupopuuy Ha oanoM 13 HeTaHbIX
MecTopoxzenuit 3a 27 AeT OTPaBOTKH MOBEPXHOCTD
3eMAH omyctuAaach Ha 9 M. Hau6oree Bbrcokue amm-
AMTYZIbl TIPOCEZAHHST 3EMHOH TOBEPXHOCTH XapaKTep-
Hbl Al MECTOPOZKICHHH, 3aA€ralOIIMX B TepPUIeHHbIX
MOAOZIBIX OTAOKEHHSIX.

O6pasosanue 3are:ell U MUTpalUs HEQTH CO-
IIPOBOZKAAIOTCST U36HPATEAbHDIM HAKOIIAEHHEM B HEH
BaHazWsl, HUKEAsI, MEJH, CePbl U JPYTHX DAEMEHTOB,
3aMMCTBOBAHHBIX M3 MOPOJ, KOAAEKTOPOB. XUMUYEC-
KHE 9DAEMEHTbI, COZEPKAILUECS] B YIAEBOZOPOAHOM
CbIpbe, B KOHEYHOM CYETE BBIBOJATCSI B OCTATOYHbIE
[PO/IYKThI CrOPAHHsI ¥ CO3/AI0T F€OXUMHUYECKYIO Ha-~
rpysKy Ha BO3ZYLIHbIA 6acCenH, MoYBbI U GHOCEPY.

*k%

[lpuBesennbie mpuMepbl SIBASIOTCS HAAIOCTpA-
UMeH MIMPOKO HZAYIIUX IMPOLECCOB DBOAIOLIMU TeOAO-
THYECKOH CPeZbI 110/, HATUCKOM aHTPOIIOTEHHOTO (PaK-
TOpa, KaK MPaBHAO, OKa3bIBAIOIIEro HeOAAronpUATHOE
BO3/IEUCTBHE HA DKOCHCTEMDI, (DYHKLUHOHHUPYIOIINE
B AHTOC(DEpE.
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Aio6oe HCIIOAb3OBaHHE HYEAOBEKOM PECYpPCOB
HeZp HapyIlaeT eCTeCTBEHHbIE '€OXHMMHUYECKHE LIHKADI
MHUI'palMM BellecTBa M OaraHChI MacC MU SHEPTHU
B 3emHoi kope. OcHoBHasi mpobieMa 3aKAIOHaeTCs
B TOM, 4TOObI OLIEHUTDb, B KaKUX MacuITabax BO3MOzK-
HO BTOp2KEHHe LIMBUAM3ALMH B eCTECTBEHHbIE MIPOLeC-
Cbl C TOYKH 3PEHMsI OXPAHbI 3J0POBbsI AIOZIEH COBpe-
MEHHDBIX M OYZylINX TIOKOAEHHH.

1.6. TEOITATOT'EHHBIE 30OHbBI

B mayunoit auTepaType pacrpocTpaHeH TepMHH
“reomaToreHHble 30HbI , T0J KOTOPbIM TIOHHMAIOT
YYaCTKH 3€MAH, TZe PETHCTPHPYIOTCS Te HAH HHbIE
HeOAArONPUSATHDIE IS KH3HEZESTEABHOCTH TIPHPOJ -
Hble SBACHHS, CO3/AIONIHe GHOAOTHYECKHH IHCKOM-
(OPT M MPUBOAAIIME K GOAC3HEHHDBIM U Zlazke AETaAb-
HbIM TI0CAeZCTBHAM. | lonsTHe “reonaroreHnble 30HbI”
Mo25eT 6bITb PAacIPOCTPAHEHO Ha JAOCTATOYHO LIHPO-
KHH CIEKTp IPOLECCOB M ABAEHMH, MPOUCXOZSIINX
B HeApax 3eMAU U Ha ee MOBEPXHOCTH.

PaccmarpuBaemoe moHATHE, MO-BHAUMOMY, MO-
2KeT ObITb MPUMEHEHO C HAHUOOABIIIEH MEPOU OIpese-
AEHHOCTH K MHOrOOOpasHbIM IO CBOEH IMPUPOJE Teo-
AorM4YecKUM oObeKTaM, HepejKO HecylluM B cebe
pa3PYIIUTEAbHbIE JASl KHUBbIX OPTaHM3MOB (PAKTOPDI
BO3/€ENCTBUSI.

B cBsisu ¢ BbicOKMM pHCKOM OHKOAOTHYECKHX 3a-
6GOAEBaHUH B IOCAEJHHE AECSITHUAETHSI B psifie CTPaH
MHpa 006paTHAM BHHUMaHHE Ha PAaJUOTeHHbIA ras pa-
a0H. ATMOreoXuMudecKye HCCAeZOBaHHS TI0YB H rop-
HbIX 10POJ, TOKAa3aAH, YTO B PErHOHaX, IZe IIMPOKO
pPa3BUThI TPAHUTOU/bI, YPOBEHb KOHLIEHTPALMH paZlo-
Ha B [IOYBEHHOM BO3JyX€ JOCTUraeT 3HAY€HHH, Orac-
HBIX JIASl 3/J0pOBbsI YeAOBEKaA.

Hau6oaee Bbicoku koHuenTpauuu pagona B npe-
ZleAaX AMHEHHbIX TEKTOHHYECKUX HAPYIIEHHH, OAUBKO
PACIONOKEHHDBIX K ITOBEPXHOCTH 3€MAH M HTpAIOIIHNX
POAb ZpeHakHbIX cucTeM. | lozo6Hble aHOMaAbHbIE
30HbI 9MaHUPOBAHUS PAZIOHA, OUYEBHZHO, TaK2Ke MOK-
HO paccMaTPHUBaTb B KadecTBe eoNaTOreHHbIX, MOC-
KOAbKY 3TOT ra3, HaKallAUBasCb B IOJBAaAbHBIX 4ac-
TSX 3/aHUH, CTAHOBHUTCS HCTOYHHKOM OOAy4YeHHsI,
HIOCTOSIHHO BO3JEUCTBYIOIIMM Ha AOJIEH.

Jlpyrum npumepom, KOTOPbIH MOZKET 6bITb OTHE-
CeH K 30HaM C I'€OAOIMYeCKH MHZYLHPOBaHHbIM I1aTO-
reHesoM, SIBASIETCST Alobast 06AaCTb ¢ aHOMAaAbHbBIM Teo-
XMUMHYECKHM H, 0COOEHHO, THZPOTreOXHUMHYECKHM (Po-
Hom. [lockoabky BogocHab:keHue HaceAeHHs B 3Ha-
YUTEABHOU MEPE OCYILIECTBASIETCS 3@ CYET I03EMHBIX
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TEONMATOTEHHBIE 3 OHBbI

BOJI, 3/I0POBbE YEAOBEKA OKA3bIBAETCS B CHABHOH CTe-
MEHH 3aBUCHMbIM OT TE€OXHMHYECKOW W THUZPOTEOXH-
MHYECKOH OOGCTAaHOBKU B TOAILAX MOPOJ, U3 KOTOPBIX
ocymecTBAsieTcss Bogosabop. B wactHocTH, OTKapTH-
POBaHbl TEPPUTOPUH PETHOHAABHOTO €CTECTBEHHOTO
“sarpssHenns’ TOJ3EMHbIX BOZ TAKUMH KOMIIOHEHTA-
MH, KaK 2KeAe30, 60p, (PTOP, CTPOHUHH, CereH, Oe-
purrnii u zp. (M. moapaszea 3.5).

Xopomo H3BECTEH pPErHOHAAbHBIN XapakTep
“sarpsisHenns’ mozseMHbIX Boz TeppuTopuu Voazo-
BbI U I0ra Y KPaHUHbI TIOBbIIIEHHbIMH KOHIIEHTPAIUAMU
(Topa, Pe3yAbTATOM Yero sIBASIOTCSI MaccoBble 3a60-
AEBaHHUSI KapHECOM.

PernonanbHoe pasBuTHE MMEIOT apeaibl COBpe-
MEHHOTO BYAKaHH3Ma W CEHCMHUYHOCTH, TaK:Ke OTHO-
CAIIMecs] K TeoraToTeHHbIM 30HaM. -3/1eCh HaceAeHHe
B I1€PHO/bl KATAKAU3MOB HCIIBITBIBAET HCKAIOYUTEABHO
MOILHOE HEraTHBHOE BO3JEHCTBHE TAKUX MPUPOJHBIX
(PAKTOPOB, KaK TOKCHUYHbIE asbl, BbICOKAsl TEMIIEPA-~
Typa, BbIIIaJIeHHE [IeMAa, AaBOBble [IOTOKU, a B CEUC-
MHYECKHX PETHOHAX — DAEKTPOMArHUTHbIE H3AyYe-
HUSI, COTPSICEHHE IOYBbI, MEXaHUIECKOE BO3JEUCTBHE
Ha KMBble OPTaHW3MbI M HWH:KEHEPHbIE COOPY2KEHHsI.

‘Zl,]\ﬂ KUBHEAEATEADHOCTH J\}Oﬂ,eﬁ TaKzKe OIlaCE€H
BBICOKUH (POH reo(PHU3HYECKHX H IeOXHUMHYECKHX IO~
J\Cfl, HE3PHUMO BOBLLei/’ICTBy}OIgHX Ha KAETKH 2KHBOr'o
OpraHusMa, HEPBHO-IICUXUYECKYIO ZAEATEADHOCTb BbI-
COKOOPraHU30BAaHHbIX KHBbIX CYIUECTB H IIpeKJe
BCEro 4eAOBEKa.

Kak mnokaspiBaioT MmHOroieTHHE HCCAeZOBaHHS
FeOXMMUYECKUX U TeOPHU3HIECKHX MOAEH, BbIIOAHEH-
Hble B PA3AMYHBIX PETHOHAX MHPA, OCOOGEHHO MHTEH-
CHBHbIE BapHallUd 3ITHX IOAEH, MPOSIBASIOIIHNECS],
B YaCTHOCTH, B BHJIE aHOMaAbHOTO pocTa (MAM CHH-
?KEHHsI) Ta30BOM SMHCCHH, H3AYYEHHsl DAEKTpOMar-
HHUTHBIX BOAH, PETHCTPUPYIOTCS B IIEPUO/bI I0AIOTOB~
KU KPYIHbIX CEACMHYECKUX COOBITHH.

Haxkomnaennbrii ceficMoAoruueckuit MaTepian CBU-
“ ”
ZIETEABCTBYET O TOM, 4TO IIPOLECC CO3PEBAHUS  3€EM-
AETPSICEHUS] TIPOUCXOAUT B TEYEHHE ECATKOB AET.

PesyabTaThl MOHHTOpHHTa MOAeH ZepOpMalMH,
BBINOAHEHHOTO Ha OGIIMPHBIX TEPPUTOPHAX CeHCMO-
ONaCHBIX PErMoHOB (B YAaCTHOCTH, C HCIIOAb30BaHHEM
['T'/l-TexHOoAOTHH), CBUZETEABCTBYIOT, YTO Ha 3aKAIO-
YUTEABHOM 3Tarle TMOATOTOBKH KaTacTPO(HYECKOro
3EMAETPSICEHHS TIPOLIECC ‘CO3PEBAHMA  HET CYIIEeCT-
BEHHO OBICTPEe U JAAUTCSI BCETO HECKOABKO MECSILIEB.

[To mepe pocra Hamps:keHHEl U COOTBETCTBYIO-
IIero yBeAHYeHHs JAe@OopMallMd TOTO HAH ZJPYroro
sHaKa (CrKaTHs, pACTSZKEHUs]) MEHSIOTCSI YCAOBHS

Ton I. Esponelickas uacnip

PaCKPBITHS TPEIIHHHbIX CHCTEM, HHTEHCH(HULIHPYIO-
IIUX UAM COKPAILAIOIINX HCTeYeHHe Ira30B, YBEAHYH-
BAETCSl MAM CHH?KAETCSl €CTECTBEHHDBIM IASI JJAHHOTO
pervoHa U MPUBBIYHBIA Al HACEAEHUS] (DOH DAEKTPO-
MAarHUTHBIX U3AYYEHHH.

HsBecTnbr cAydau mMaccoBoro cMepTeAbHOTO OT-
paBAeHHs TAyO6uHHbIMU rasamu (Hampumep, B Kame-
pyHe) BCAeJACTBHE BYAKAHHYECKOH JAEsSTEeAbHOCTH.

C yyeToM ycTaHOBAEHHOH MO/BEPKEHHOCTH TIO-
BeJleHHUs] YeAOBeKa BO3/eHCTBHIO BJbIXaeMbIX Fa30BbIX
CMeCeH MOXKHO II0AaraTh, YTO OIPeJEeAEHHasl TPYIIa
AETYYHX COEAMHEHHH CO3JaEeT ICHXOOMOXUMUYECKHE
MPEATIOCHIAKE  (DOPMHUPOBAHHsSI 1yBCTB OGE3pa3AHUMS,
arpeCcCUBHOCTH MAHU IIPOSIBAEHHUS [PYTHX aHOMAAbHBIX
SIBACHUH.

Hau6oaree omacupivu Buzamu Takoro “ecrect-
BEHHOTO OTpaBAEHHsA , ITO-BUAUMOMY, SIBAAIOTCS Te
U3 CYILECTBYIOIIMX B IIPUPOJE BO3JAEHCTBUH, KOTOpPbIE
[yTeM JAUTEABHOH 06pabOTKH OPraHW3MOB MUKPOO0-
3aMH peareHTa UAH H3AYYeHHs! PHBOJSAT K COLMAAb-
HO ONAacHbIM MOJM(PUKALMSIM IOBEAEHHs OOAbIINX
IPYII AIOJEH.

[pusesennas Bomre “nernouxa”, BeposiTHO, HA-
AIOCTPHPYET CYyIeCTBOBAHHE OJIHOTO M3 BECbMa TOH-
KHX, HO '{peBBquanIHO YyBCTBUTEAbHDbIX IIPHPOLHDbIX
MEXaHH3MOB, YIPABASIONIMX peaKluel *KMBOTO Opra-
HH3Ma Ha M3MEHEHHe COCTOSIHUs OKpYyzKarouleH Koc-
HOH Cpezpl.

Bazkueiimeii npo6aemoii, 3acay:kuBaromes rnpu-
CTaAbPHOTO BHHUMAHHSI U CHELMAAbHBIX HCCAEJ0BaHHH,
CTaHOBHUTCSI U3yYeHHe MEXaHH3MOB M XapaKTepa BO3-
ZEHCTBHsI Ha COLMYM Pas3sAHYHBIX (DU3HYECKUX U (PH-
3HKO-XUMHYECKHUX IIPOLECCOB, TPOTEKAIIIUX B Ieo-
AOTHYECKOH Cpezie U SIBASIOIIUXCS, B CBOIO OYepPelb,
[POU3BOZHBIMH CAOKHO IIPOTEKAIOIIEH MOBCEMECTHO
B PEAAbHOM BPEMEHH /[MHAMHUYIECKOH SBOAIOLIMH AH-

tocepnt [27, 28].

1.7. OCHOBHBLIE THIIbI
IKOI'EOCHUCTEM

KusuezesreabHOCTD GHOCEPHI B LIEAOM H Ue-
AOBEKA B OCOOEHHOCTH PEAAUBYETCSl 4Yepes IpsiMble
U KOCBEHHbIE KOHTAKTBI C BHEILIHEH CPEJOH, CYIIeCT-
BEHHDBIM YAEMEHTOM KOTOPOH SIBASIETCSI [€OAOTHYECKAs]
cpeza.

FCOJ\OFI/I‘-IECKaﬂ CpeZla HUCIIbITbIBAET BO3pACTAIO~
IOHE HAarpy3KH OT XO35IUCTBEHHON AEATEADHOCTH YE€AO~
B€Ka, OKa3bIBasiCb (DYHJAMEHTOM A5l ocobeHHO KpyI-~
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TEOAOTMYECKAS CPEAA KAK AMTOTEHHAS OCHOBA ®OPMUPOBAHUA SKOTEOCHUCTEM

HbIX HMH2KEHEPHDIX COOPY:KEHHH — BOJOXPAHHAMIL,
AMHEWHBIX KOHCTPYKUMH, IMIAXT W IIP.

MacmrabHocTb Takux CoopyzKeHHH 06YCAOBAH-
BaeT HeOOXOAMMOCTb PAaCCMOTPEHUs MOJOOHBIX ecTec-
TBEHHO-AHTPOIOTeHHbIX KOMOMHALIUHA B Ka4eCTBE OCO-
6bIX MPUPOJHO-TEXHOIEHHBIX 9KOT€OCUCTEM, (PYHKLIHU-
OHHPOBAaHHE KOTOPBIX MOAYHHSIETCS CIEeUHPHIECKHM
3aKOHAM 3BOAIOUMH :KHBOH U KOCHOH MaTEpPHH.

3KOJ\0I‘I/I‘JECKOC COCTOSIHME TEOAOTMYECKOU cpe-
Abl OIPEAENAECTCA XapaKTEPOM BOBACﬁCTBHH Ha e€e
COCTaBAsIOLIHE AAHZAIIAPTHO-KAHUMATHYECKHUX, 9HAO-
FeHHbIX, DK30T€HHbIX H TEXHOT'€HHbIX (PAKTOPOB.

["opubie nopozpl, caararoime cTpyKTypHbIE DA€~
MEHTBI T€OAOTHYECKOH CPeZbl, XapaKTePU3YIOTCs LU~
POKHMM CIEKTPOM (PUBHYECKHX H (PH3HUKO-XHMHYECKHX
CBOHCTB, 00ECIIEYHBAIOIUMX HX PA3AHYHYIO COIPOTHB-
ASIEMOCTb BAMSIHHIO 3THX (pakTopoB. Maccusbr rop-
HbIX [OPOJ MPEJCTABASIIOT COOOH CAO2HBIE MIPUPOJ-
Hble 00pa30BaHUs, HAXOJAIIMECS] B IOCTOSTHHOM B3aH-
MOJZIEHCTBHH C BHELIHHUMH U BHYTPEHHUMH CHAAMH.

AxTuBHOCTD M XapakTep 3HepromaccoobMeHa,
SBOAIOLMSI U YCTOMYHUBOCTb PASAHYHBIX IIPUPOJHBIX
reoCHCTEM, eCTECTBEHHO, HEOZHHAKOBDI.

[ Ipupoambie sxoreocucTembl B CBOeH BOAIOLHH
IpeTepreBaloT MHOroo6pasHble H3MEHEHHsl COCTaBa,
CBOHCTB M CTPYKTYPbI CAAralOLUMX HX IEOAOTHYECKHX
06bekToB (ropoobpasoBaHre, MarMaTH3M, MeTamop-
usMm, autorenes u zp.). |locaeactBusi 3BOAIOLIMM
NPHPOJHDbIX IKOTeOCHCTEM MHOroo6pasHbl: B XoZe
F€OAOTHYECKOr0 PA3BHUTHsI IIAAHETbI IIPOUCXOAUAO
pasBUTHE KUBbIX OPraHusMoB ((HAOTeHEes), MOSBAS-
AHCb BCE HOBbIE H HOBbIE (DOPMbI PACTEHUH U 2KHBOT-
HbBIX, [PHUCIIOCAOAHMBAIOIIMXCA K HOBBIM YCAOBHSM
o0OuTaHHs, BIIAOTb [0 MOsIBAGHHsI deroBeka. | lpu
3TOM MHOTHe HH3IIMe (POopMbl opraHusMos (Bogopoc-
AH, GaKTepun), MOSBUBIIHECS 6OAEE MUAAHAPAA AET
Hasaz, IPOJOAKAIOT CyIeCTBOBaTb, y4acTBYsl B Ieo-
XHMHYECKOM KPYTrOBOpPOTe BelllecTBa M IpeobpasoBa-
HUM pasAMYHBIX BU/OB 3Heprud. | [pocreiimue mukpo-
OpraHu3Mbl IIPEBPAIAIOT OTMHPAIOLIMX IIPEACTaBUTE-
Aell (QAOpBI U (payHbl B BOZAY, rasbl, TYMyC U JAPYrHe
dAeMeHTapHbIE COeJHHEHHs.

Texnorennble BoszeficTBIs HapyIIAIOT KBa3HPaB-
HOBECHOE COCTOSIHHE IPHPOJHBIX IeO0CHUCTEM, BbI3bIBast
UX CTPYKTYPHYIO MU (DYHKLHOHAABHYIO IEPECTPOUKY,
U3MeHeHHUs! BEILIeCTBEHHOTO COCTaBa M CBOUCTB CAara-
IOIIMX HX 9AeMeHTOB. B nepByio ouepeab oHu ckasbi-
BalOTCA Ha Hauboaee IMOJBHKHBIX KOMIIOHEHTaX reo-
CHUCTEM — Ha I0ZJ3eMHbIX BOZaX U IPHUPOJHDIX ra3ax.
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Amnrporiorennbie BosaeHCTBHA HaPYIIAIOT ecTec-
TBEHHBIH PEKUM I10J3eMHbIX BOJ, 06pasyloT pasHoO-
00pasHble OYarM XUMHYECKOTO, TEIIAOBOTO, PajHOaK-
THUBHOTO, OHOAOTHYECKOTO 3arpsi3HeHHsl, (POPMHPYIOT
HOBbIE AOKaAbHble TIOTOKH, TPAHCIIOPTUPYIOIIHE 3a-
rpsi3HeHHe, 00pasyIoT CHeLH(UYECKYI0 SKOAOTO-THZ-
POTEOAOTHYECKYIO 30HAaAbHOCTb. B reokpuororudec-
KHX CHCTEMaX TEXHOTEHHbIE BO3/IEUCTBHUS TIPOSIBASIIOTCS
B HapyLIEHHH €CTECTBEHHOTO TEIAOBOTO IIOAS H, KaK
pe3yAbTaT, — H3MeHEHHEe COOTHOIIEHHH (PAa30BbIX
COCTOSIHUH BOJbl, YCKOPEHHE HAH TOPMO:KEHHE MPH-
POAHDBIX TpoleccoB U siBAenuit. Ha panuux crazusx
U [pU CAAOBbIX QaHTPOIIOIEHHBIX BO3JEHUCTBUSIX IKOTEO0-
CHCTEMa COXPaHseT CIIOCOOHOCTb K BOCCTAHOBAEHHIO.
Ha noszuux ctazmsx u mpu aKTHBHBIX TeXHOTEHHbIX
BO3JENCTBUSIX NPOUCXOJUT KapJHHAAbHASI TPAHCPOP-
MalMsi 9KOTeOCHCTEMbI, CAMOPETYAUPYIOIUH MeXa-
HHU3M HapyllaeTcst ¥ IPOUCXOJUT ee Jerpazalvs.

K o6bexram npuposno-TexHoreHHo# sKoreocuc-
TeMbI OTHOCATCSI BCE KOMIIOHEHTbI AaHzmadTa (pean-
e, MOBEPXHOCTHbIe BOZbI, IOYBbI, PACTHTEABHOCTD,
*KUBOTHBIA MHp) U aTMOC]epa, HaXOASIIHeCs] BO B3aH-
MOZEHCTBHH U HEOZHHAKOBO H3MEHSIIOLIHECS] BO BpeMe-
mi. Kamzpiii us komnonentos skoreocucrembl orpe-
ZeAsIeTCs COBOKYITHOCTBIO IIOKasaTeAeH, XapaKTepH-
3YIOLIUX X DKOAOIMYECKOe COCTOSTHHE.

[To oTHOmeHMIO K MPHPOAHBIM yCAOBUAM BCe
HMH2KEHEpPHbIE COOPY2KEHHs OKa3bIBalOT OZHOBpe-
MEHHO U IOAOXKHTEAbHbIE, U OTPHULIATEAbHbIE BO3-
JEUCTBHs C TOYKH 3PEHHS] YCAOBHHU 2KM3HH YEAOBEKA.
Kaxapiii pas crenmaiuctaM HNpUXOAWTCS OLEHHBATh
[IONO2KHTEADHYIO H OTPHLATEABHYIO POAb 3THX I1OC-
AEJCTBUH U B COOTBETCTBHH C YPOBHEM TEXHHYECKHX
U 9KOHOMHYECKHX BO3MOKHOCTEH YIIPABASATb HMH.
[1pu sTomM HEO6X0AMMO UMETb B BHZY, YTO TOCAEZCT-
BHsI MOTYT ObITb IPSIMBIMH M KOCBEHHDBIMH, TIPOSIBASITb-
csl cpasy 2Ke UAHU ObITb OTZAAEHHBIMH BO BpPEMEHH.

HezocraTounble nHeHepHO-TeXHIMYECKHE OLIEH-
KH BO3MO2KHBIX MOCAEACTBHH pearH3alldid KPYIHbIX
TIPOEKTOB YacTO 060PaYHBAIOTCA BeCbMa 3HAYHTEAb-
HbIM 3KoreoiormueckuM yiepbom. Jocrarouno yrmo-
MSHYTb pe3yAbTaThbl COOPY:KeHHsi Ha tore [Poccunm
¥ YKpauHbl CHCTeMbI BOZOXPAHHAMII H CYZOXOZHBIX
KAaHAAOB, B PE3YAbTAaTe Yero OKa3aAMCh MOZIEePThIMH
rPYHTOBble Boabl ob6mmpHbIX apearos. CreacTBuem
cMeHbI 6a3¥ca /|PEHHPOBAHHS TPYHTOBBIX BOJ OKa3aA-
sl 3HAYUTEABHBIH NOZbEM HX YPOBHs, KOTOPbIH CKa-
sanca yepes 25-30 aer mocae 3aBepiieHus CTPOM-
TEAbCTBA YIOMSHYTHIX THZPOTEXHHYECKHX COOpY2Ke-
uuit. Hrorom sroro mpouecca craro mozromaeHue
OTPOMHBIX TEPPUTOPHI TPYHTOBBIMH BOZAMH, BbIBOZ
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OCOBEHHOCTU OPFAHM3ALIMM U MPOBEAEHWSA DKOTEOAOTUYECKUX UMCCAEAOBAHUN

U3 06palleHHs] 3eMeAbHbIX YTOJAHH, CYIIeCTBEHHOE
YXyZUIEHHE YCAOBUH IPOKUBAHUS HACEAEHHUSI.

Hcxons us ypoBHst TeXHOTEHHOH HarpysKu Moz~
HO BBIZEAUTb CA€ZAYIOLIHE OCHOBHbIE THIIbI 9KOI€O-
cucTeM: npupoduvie, NPUPOIHO-MeEXHOZeHHbLe
u mexnozennwie. Ilepsast xapakrepusyercs ecrect-
BEHHBIM COCTOSIHMEM; BTOpPasi OTBEYAET YMEPEHHOMY
TEXHOIeHHOMY BO3ZEHCTBHIO, KOrZa CHCTeMa, COXpa-
Hssl TPUPOZJHDbIE CBOHCTBA, OOGHAPY?KHBAET sIBHDIE
4ePThl TEXHOTEHHDbIX BO3JEHUCTBUH; TPETbsl XapaKTe-
pPUBYeTCs] 3HAYUTEABHBIM TEXHOTEHHbIM BO3/EHCTBHU-
€M, BbISHIBAIOILMM TI'AyOOKYI0 TPAHC(QOPMALMIO TIPHU-
POAHBIX YCAOBHH U IIPOLECCOB, MIPOTEKAIOIHUX B I€0-
AOTHYECKOH Cpejie.

Kpowme Toro, skoreocucrembl MOzKHO pasauyaTh
[0 AaHAIMAPTHO-KAUMATHIECKHUM, T'€OXUMUYECKHM
¥ TE€OAOTO-THZPOTEOAOTHYECKHM YCAOBHSIM, XapaKTePy
U BH/aM XO3SIHCTBEHHOH [I€ATEABHOCTH, (opMe 3a-
HuMaeMoll Tepputopuu (MAoIIazHbIE, AHHEHHbIE),
CTEMNEHH MOPa:KEHHOCTH U BU/AAM IPOSIBAEHHsI COB-
PEMEHHBIX TIPUPO/IHBIX U TEXHOTEHHBIX T€OAOTHIECKHX
POIIECCOB, OCOBEHHOCTSIM TEXHOAOTHH TIPOMbIIIIAEH -
HOTO U CEAbCKOXOBSIUCTBEHHOTO IPOM3BOJCTBA, Xa-
paKTepy ¥ 06beMaM OTXO/0B, CTENEHH YCTOHYHBOCTH
reOAOIMYECKON Cpeabl U T.J.

1.8. OCOBEHHOCTH OPIAHM3ALIMH
W TIPOBEAEHHA SKO'EOAOT'MYECKHMX
NCCAEAOBAHHWHM

OKOreoAOTHUECKHE HCCAEZIOBAHHSI — 3TO KOMII-
AEKC IeOXMMHYECKHX, THAPOTreOAOIrMYeCKUX, HHKeHep-
HO-T€OAOTHYECKHX, TIeOJUHaMHYeCKHX, TreopHu3Hyec-
KHX, AQHZAIIA(QTHO-UHAUKALMOHHBIX U APYTHX paboT
ZAsl PETHCTPALIMM U M3y4eHHsl [OKasaTeAed U mapa-
METPOB TEOAOTHYECKOH CpeZbl, UMEIOIIUX DKOAOTH-~
YecKoe 3HaueHHe, XapaKTepa M HHTEHCHUBHOCTH TeX-
HOTEHHOTO BO3/EHCTBHSI HA TEOAOTHYECKYIO CpeZy,
€e TEXHOTEHHbIX M3MEHEHHH [Asl paspaboTKU Mep
[0 ONTHMAAbBHOMY HCIIOAb30BAHHIO I'€OAOIMYECKOH
cpezbl M ee 3alIUTbl OT HEraTHBHBIX aHTPOIIOT€HHbIX

sozzeicreui [104, 118, 126, 155, 167, 178, 212].

Hayunoii ocHoBoli akoreororuyeckux uccaezo-
BaHMH SIBASIETCSI I[IPEJACTABAEHHE O TI€OAOTMYECKOH
Cpelie KaK O CAOKHOU CHCTEME, B3aUMO/EHCTBYIOIIEN
CO CMeXKHBIMH TeocepamMi U TeXHOCPepor. DTH HCCAe-
JIOBaHUs! TIPOBOJSATCS 110 CAEZAYIOIIMM HAIlPABAEHHSIM:

H3y4Y€HHE U OLIEHKAa 3KOAOIHY€CKOIro COCTOSIHHs
reOAOTHYECKOH cpeabl B €CTECTBEHHDbIX YCAOBHSX;
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BbISIBAEHHE BHZOB W HMHTEHCHBHOCTH TEXHOT€H-
HOHM HarpysKH;

OrnpeAeA€HHe TEXHOT€HHbIX HU3MEHEHHH T'€OAOTH-
YECKOH cpeabl — HU3MEHEHUST I‘I/Iﬂ,pOI‘COZLPIHaMI/I‘-IECKof/;I
O6CTaHOBKI/I, 3arpsisHEHHe reOAOTHYECKOH cpeapl (B TOM
YHUCAE paZI,I/IO&KTI/IBHOC), aKTHUBH3alusA reoguHaMu4ec-
KHX IIPOLIECCOB U T.A.;

OLI€HKa HaIIPAaBA€HHOCTH H IIPOTHO3 HU3MEHEHUN
reOAOTHYECKON Cpeapl, TAaBHbIM 06pa30M TEXHOI'€HHbIX.

Al OLIEHKH 3KOAOTMYECKOTO COCTOSTHHS T€OAO-
TMYEeCKOH CpeJbl B eCTECTBEHHbIX YCAOBHAX HE06XO-
ZHUMO M3yYeHHe:

reoJuHaMH4€CKHX IIPOLECCOB (SHZI,OI‘CHHDIX H 3K~
BOI‘CHH]:JIX) C OgeHKOﬁ HX 9KOAOTMYECKOH OIIaCHOCTH;

€CTeCTBEHHBIX TEOXUMHYIECKUX MIOAEH U pacripe-
ZleAeHHs] aHOMAAbHBIX KOHIIEHTPAIIMH HOPMHUPYEMbIX
KOMIIOHEHTOB B MOYBaX H TOPHbIX Mopozax (Bbimre
uan Huzxe ycraHoaeHubix | OCTamu u [TK), ye-
AOBHH TeOXHMMHYECKON MHUIPAUHU DAEMEHTOB;

€CTECTBEHHDIX TeO(U3HYECKHX IIOAEH, CII0C06-
HbIX OKasblBaTb BAHSIHHE Ha YKOAOTHMYECKOE COCTOsI-
HUE OKPY?KaloIlel CPeAbl U 310pOBbe AIOJEH;

00eCIIe4eHHOCTH TePPUTOPHH pPecypcaMH IOZ-
3€MHbBIX BOJ, IPUTOAHBIX AASl HCIIOAb30BaHHs, Kaye-
CTBa BOJ, €CTECTBEHHOH BAIUHILEHHOCTH I10J3€MHbIX
BOJI OT 3arpsi3sHEHUsl; PACIpeeAeHUs] KOHLEHTPALUN
B BOJAaX dKOAOTHMYECKH OINACHbIX HOPMHPYEMbBIX KOM-
[IOHEHTOB, B3aUMOJEUCTBHUsI TIOJ3EMHBIX U IOBEPX-
HOCTHBIX BOJ;

KOHLIEHTPALMH B TEOAOTHYECKOH CpeZe PaZuoaK-
THUBHBIX 3\eMeHTOB (B TOM YHCAEe paJioHa), raMMa-aK-
THBHOCTb IOPOJ, U T.II.

B uncae sazau mo sxoreororuueckoil oleHke
apeanoB OOHMTaHHS YeAOBEKa CAelyeT BbIZEAHTb 3a-
Zlayy OLEHKH IPOCTPAHCTBEHHOTO IIOAOZKEHHS I'e0 1~
HaMHUYeCKH aKTHUBHbIX TEKTOHHYECKUX PAa3AOMOB, sIB-
MSIIOIIMXCST OObIYHO BaKHBIMHM dAEMEHTaMH IeolaTo-
rennbix 30H. | lockoAbKy ompezeAeHHe 2AeMeHTOB
3aAeraHusl Pa3AOMHBIX CTPYKTYP IPSMbIMH MeTOZa-
mu (6ypenue, nrypoBKa U Zp.) BecbMa J0POTOCTOS -
ee IpeJIPUATHE, BOIPOChI 3TH PELIAIOTCA C I0-
MOLIbIO I'e0(PU3UUECKUX METOZOB.

BbizeaeHne akTMBHBIX pasAOMOB TeO(H3HYECKH -
MM METOZAMH SIBASIETCSI JOCTATOYHO CAO:KHOH 3a/a4eH.
s ee pemenus B.C.Marseesbiv (BCETMIHI'EO)
6bIAa TIpEAO2EEHA TeXHOAOTHsI, OCHOBAHHAs Ha U3yde-
HMH M aHAAH3€ BPEMEHHDIX H3MEHEHHH CHAbI TSKECTH
HEeIIPUAHBHON TIPHPOJbI, 06YCAOBAEHHBIX 0COBEHHOC -
TAMH JABUKEHHMH Pa3AMYHBIX CTPYKTYPHbBIX DAEMEH-
TOB 3eMHOH Kopbl. Hemoxozxkects” B gBM2<eHHAX
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TaKHX DAEMEHTOB CKa3bIBaeTCs Ha OTAMYHHM BEAHYHH
U 3HAaKa YCKOPEHHH, YTO CAYKHUT JOCTATOYHO HaZJerK-~
HbIM IPHU3HAKOM IPH JHAarHOCTHKE Te0JUHAMHUKH KOH-
KPETHOTO PerHoHa. JKCIePUMEHTAAbHO YCTaHOBAEHO,
YTO BEPTHKAAbHAsI COCTABASIIOILAs /[BHKEHHH OAOKOB
3eMHOH KOpPbI KOPPEAUPYETCSI C M3MEHEHHEM aTMOC-
(epnoro aasrenusi. Hauboree otueTAnso ato nposis-
AsI€TCS B II€PHOZbI 3HAYHUTEABHOTO M3MEHEHHsI aTMOC-
(PEPHOTO ZABAEHHS] Ha COTHM macKared (3To oamu
U3 IIPUMEPOB HE TOABKO IIPOSIBAEHHs, HO U IPAKTH-
YeCKOT0 HCIIOAb30BaHHsI B3aHMOCBSA3H IIPOLECCOB
B I€OAOTHYECKOH Cpejie € TpolieccaMu B aTMocdepe).
[TosTomy rpaBuMeTpudeckue HaGAIOZEHHST BbITOAHS-
IOTCSI MHHMMYM TpeMsi LHKAAMH, IIPHYyPOYeHHbIMH
K JHAM C Pa3AHUYHbIM aTMOC(EPHDBIM aBAEHHEM.
Ha stom npunnumne coszana Texmoiorus Habaroze-
HUH, [O3BOAMBIIAS, B YaCTHOCTH, BbIIEAUTb AKTHB-
Hble PAa3AOMbBI IIPH BbIOOpe MAOIIAAKH JAS CTPOH-
TeabcTBa Tpetbel ouepeau Cmonrenckoit AIC.

Hccrezopanne sxoreocucrem mnpezycmaTpupaeT
U3yYeHHe BPEMEHHbIX HU3MEHEHHH YPOBHsI (DU3HYEC-
KHX moAel pasHol mpupozbl. C 1eAblo moAyueHHs
N0Z06HOr0 POZA HHPOPMALIMU OCYIIECTBASIIOTCSI T€0-
(pU3HYECKHe MOHUTOPHMHTOBble HabAozeHus1. | [yHKThI
HAH OTZEAbHbBIE TIPO(PUAM MOHUTOPUHTOBBIX HabAIOZ1E -
HUH BbIGHUPAIOTCS 110 PE3YAbTAaTaM THZPOTE€OAOTHYEC-
KOH M HHKEHEePHO-TEONOTHYECKOH ChEMOK MaciiTaba
1:200 000 uru kpymuee. I lpu neobxozmmocTu nposo-
ZISITCS1 Yy TOYHSIIOIIME TIOAEBbIE PABOTBI KOMIIAEKCOM Te0-
(PM3BHYECKUX, THAPOTEOAOTHYECKHX M HHKEHEPHO-Te0-
AOTHYECKHMX METOZOB, BKAodast 6ypenue. | lynkrbr nau
NPO(MHAN PACIIOAATAIOTCS TIPEUMYIIECTBEHHO B MECTax
NIPOSIBAEHHsS] PA3AMYHbIX SK30T€HHDbIX T'EOAOTHYECKHX
TPOLIECCOB, a TaK:Ke B MpeeAaX aKTUBHbIX Pa3AOMOB.

K MouuTopunrossv otnocsTCst reousuyeckue
HaBAIOZIEHHUs He TOABKO Ha OTZIEAbHBIX MyHKTaX M MPO-
(UASIX, HO ¥ Ha MAOIIAZKAX, MPHUYPOIEHHBIX K y4acT-
KaM Pa3BUTHs OTZEAbHBIX T€OAOTHYECKHX MPOIIECCOB
(omoASHHM, KapcT, TEXHOTEHHOE 3arpssHeHHe Cpebl
u T.1.). [lromazaubie xommaekcuble reogusiueckue
paboThI C IEABIO H3YHEHHs U TIPOTHO3a TIPOLIECCOB Bbl-
TOAHSIIOTCS B TAKMX CAYYasixX 110 TYCTOH CETH IMYHKTOB
(npumepnpre macrrabor 1:1 000-1:10 000) u neoa-
HOKpaTHO (C YacTOTOH, 3aBUCAIIEH OT HHTEHCHBHOCTH
M3y4aeMOro MpOIIecca) MOBTOPSIIOTCS BO BPEMEHH.

KoMmnaexc reogusiyeckux METOZ0B AAS MOHHTO-
pHHTa BbIGUPAETCS] B 3aBUCHMOCTH OT OCOGEHHOCTEH
TpeJMeTa U3YdYeHHs U Ha OCHOBE CIIEIMaAbHO TIOCTPO-
€HHOH JMHAMHYECKOH (DM3HMKO-T€OAOTHYECKOH MOJEeAH
KazkZI0ro usy4yaemoro paitona (o6bexra). Hacrora mo-
HUTOPUHIOBbIX IeO(H3HIECKUX HABGAIOZEHHA 3aBUCHT

50

OT HHTEHCHBHOCTH M3y4aeMbIx (akTopoB. Hampumep,
[IPU U3YYEHHH €OMAarHUTHBIX BapUallMi HaOAIOZeHHUsI
LIeAeCO00PA3HO OCYIIECTBAATb €KEMHHYTHO, a IpH
OnpesieAeHHH U3MEHEHHH DAEKTPUYECKOTO COMPOTHB-
AEHHs 110POJ, 30HBI adPALUH AAS U3YYEHHUs] CKOPOCTH
HUX TEXHOTEHHOTO 3arps3HEHHs — He pexse OZHOTrO
pasa B KBapTaA.

A}\ﬂ MOHHTOPHHI'OBbIX TI'e€O(H3HYECKUX HabOAIO-
ZI,eHI/IfI B Ka4€CTB€ OCHOBHbIX UCIIOAb3YIOTCsA METO/ZDbI:

ceficmuueckuii (cAezkeHHe 3a YCTOHYUBOCTBIO
FEOAOTHYECKOH CPEeJb, €€ COCTOSIHUEM H CBOHCTBAaMH,
BHOPALMsMA U COTPSICEHHSIMU C LEABIO [IPOTHO3HPO-
BaHHsI [E€OAOTMYECKHX IIPOLIECCOB M ONACHOH TEXHO-
TeHHOH HArpy3KH Ha TEONOTHYECKYIO CpPeNy, :KUBble
OpraHU3Mbl, 3/JaHHsI U COOPYIKEHHUs);

SAEKTPHYECKHH M MarHUTHbIH (CAezkeHMe 3a Xa-
PAKTEPUCTUKAMH €CTECTBEHHBIX H HCKYCCTBEHHBIX
DAEKTPOMArHUTHBIX MOAEH C LEABIO 3alUTbl KHUBBIX
OPraHU3MOB M PACTEHHH OT MX NATOTEHHOTO BO3/EH-
CTBHSI, a TaKze JAAsd HAOAIOJEHHUSI 3@ COCTOSIHHEM
U CBOHCTBAMH T€OAOTHYECKOH Cpezbl);

pazuomeTpHueckuil (CAezkeHHe 3a PaZMOAKTHB-
HOH 3apa:KeHHOCTBIO TEPPUTOPHUH U HACBHILEHHOCTHIO
PaZIOCHOM :KHABIX M TIPOM3BOJCTBEHHDBIX [OMEILEHUN
C UEAbIO OXPaHbl KHUBBIX OPraHU3MOB M PACTEHUH
OT UX BPEJHOTO BO3JEHCTBHA);

TepMOMeTpHYecKHi (CAerkeHHe 3a TEIAOBbIM 3a-
IpsI3HEHHEM T'€OAOTHYECKOH CpeAbl B OCHOBHOM TeX-
HOTEHHOT'O IIPOHCXOKJEHHSI C LIEAbIO IpeAyIpexizie-
HUsI Zerpaziallid MHOTOAETHEH MEP3AOTbI, THOEAH OT-
ZleAbHDBIX BH/IOB KMBOTHBIX U PACTEHHH B YCAOBHSIX
HapyIIEHHOTO TEMAOBOTO PeKHMa U T.J.).

[ lpuBesennbiii nepeyenbp MeToz0B U perraembix
C UX TIOMOIUbIO 3aJa4 SIBASIETCS HEIIOAHBIM, OJHAKO
JaeT HeoOXOZUMOe IIpeZCTaBAEHHE O BO3MOKHOCTSIX
METOZI0B FeO0(PU3HUKH I1PH BeJAEHHH MOHHTOPHHIA KO-
reoCHCTEM.

B skoreogusuke Haumenee paspuTO Harpabae-
HHe, 3aHHUMAIOLLIeeCs! MPeAyIpexAeHHEM BpeJHOro
BAUSIHUSL (DU3MYECKHX [IOAEH HA 2KHBble OpPTaHU3MbI
u pacTenusi. PesyAbTaTbl BBINOAHAEMBIX C STOH LEABIO
reo(pusHyYeCKUX PaboOT ZOAZKHBI OPHEHTHPOBATb Op-
raHbl BAQCTH U CaHBIHMAHAZ30pa Ha IPHHSTHE COOT-
BETCTBYIOIIMX Mep 3BalUTbl HACEAEHHs], KUBOTHDIX,
CEAbXO3YTOJUH OT MOZOGHOrO0 POZA OMACHOCTH.

Kpome Toro, mo atum pesyabTaTam Z0AKHBI
6bITb BbIZIEAEHbl YYaCTKH C BPEAHBIMH YCAOBHUSMH
U ITIOAyYeHa HHQOPMaLKs O HapyIIEHHSIX PUTMOB Bpe-
MEHHbIX HM3MEHEHHH TOrO WA HHOTO (PU3HUYECKOrO
noaa. HecmoTps Ha To, uto paxT BO3AEHCTBUA (PH-

Skonoeus Poccuu
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3UYECKHUX TOAEH Ha 3/0POBbE AIOJZEH M COCTOSIHHE
pactennii 6biA ycraHoBAaeH okoro 100 et masaz,
[PAKTHYECKOW MEJHULIHHOW OH [0 CEro BPEMEHH Y4H-~
ThIBAaeTCSl HEJOCTaTOYHO. B ZaHHOM HampaBAEHHH
9KOreo(PU3HKH MOKHO BbIIEAUTDb /IBE OCHOBHbIE 3aza-
YU: HCCAEJOBaHHE PUTMOB BPEMEHHbIX H3MEHEHHH
(PMBUYECKHX [IOAEH; KAPTHPOBAHHUE AOKAABHBIX y4acT-
KOB, TZle HHTEHCHUBHOCTb M (HMAH) BpeMeHHasl M3MeH-
YUBOCTb (DU3UYECKUX TOAEH HE COOTBETCTBYIOT Tpe-
60BaHUAM MEJULMHBI.

[leppas sazaua permaercst myTeM cucTeMaTHUeC-
KHX HabAIOZEHHH Ha CTAallHOHAPHBIX MYHKTaX 3a PUT-
MaMH BPEMEHHbIX M3MEHEHHH MAarHHTHOTO TOAS, pa-
JUOAKTUBHOCTH, BUOpAlIMi 3eMHOM KOPbI, aTMOC(ep-
HOro zaBAeHusi M zAp. Hekoropble us atux puTMOB
(nposBASIOIINXCS HAa 3HAUMTEABHBIX TEPPUTOPHAX)
H3y4alOTCsl CTelHaAbHbIME CAY:K6aMH, KOTOpbIe pe-
TYAPHO COOGINAIOT PEe3yAbTATbl HACEAEHHIO depes
cpeacTBa MaccoBoit uHpopMauuu. Jlpyrue puTMbI,
TMIPOSIBASIIOIINECS] HA AOKaAbHbIX Y4acTKax, HarpuMep
BUOpAIMU, TPAKTHYECKH He HsydaioTcsi. Heobxozu-
MOCTb HU3YYeHHs BPEMEHHbIX PUTMOB M3MEHEHHH (hH-
3MYECKHX MOAeH OODBSCHSETCS TEM, YTO BCE KH3HEH-
HbIe MPOLIECChI TOAYHHAOTCs 3aKoHy putMa [10].

Hapymenue 6nororudeckoil HMKAMYHOCTH 1O
BO3/eHCTBHEM UBMEHSIOIUUXCSl PUTMOB (PUBHIECKUX
[IOAEH €CTECTBEHHOU M TEXHOT€HHOU IPUPOJbI IPHU-~
BOZIUT HE TOABKO K Pa3AMYHOro pozAa 3a60AeBaHHUSIM
?KUBbIX OPraHU3MOB U PAaCTEHHH, HO U K IOBbIIIEH-
HOU aBapUHUHOCTH Ha TPAHCIIOPTE, K Pa3AUIHOrO
pPOZA COLMAABHBIM H JaxKe MOAUTHIECKHM IIOTPsICE -
M. Ocobyio poAb B cpbiBe GHOPHUTMHYECKHX
IpoLEecCOB MrpaloT MarHutHble 6ypu. Bosuukaro-
IUHe B 3TH I[EPUOAbI HHU3KOYACTOTHbIE BapHAUHUH
MarHUTHBIX U 9AEKTPUYECKHX NTOAEH GAMSKH U KPaT-
Hbl 4YaCTOTaM GHOPUTMOB U CTOAb HHTEHCHUBHbBI, YTO
CYIIECTBEHHO HX HapyMmaloT. JTO HNPUBOAUT K H3-
MEHEHHIO CKOPOCTH MPOTEKAHHsT MHOTHX GMOXHMH-
YECKHX I[IPOLIECCOB B OPraHH3MeE AIOJEH, 3aMeZA€eH-
HOMY BBIZIEA€HHIO TOPMOHOB, HapyLIEHUIO (PYHKLH-
OHHMPOBAHHS MMMYHHOH CHCTEMbl, THIIOTaAaMyca,

ruropusa u T.4. [153].

Permenyie BTOpoft 3azaun ocylecTBAsIETCA Ha OC-
HOBE MaTEPHAAOB TIOAEBBIX KOMIIAEKCHBIX Te€O()H3H-
geckux pa6ort. | [pu aTom ncroapsyrores kak anpuop-
Hble TeO(PUBMYECKHE MATEPUAAbI, TaK M TOAydEeHHbIE
B pesyAbTaTe CIIELIMAABHO BbIIOAHEHHbBIX ITOAEBbIX
nabarogenuit. CoBMeCTHDIH aHAAH3 TOAYYeHHOH HH-
(POpPMALIU TI03BOASIET OCYIIECTBAATb KapTHPOBAaHME
reonaToreHHbIX 30H, YYaCTKOB IOBbILIEHHOH paZloaK-
TMBHOCTH, BUOpAallMM, 30H ONACHOTO BAHMSIHHSI DAEKT-

Ton I. Esponelickas uacnip

POMArHUTHBIX IOAEH TEXHOT€HHOW IPUPOAbI U T.J.
B uaearbHoM caydae kapTHpOBaHHE aHOMAAbHBIX AO-
KaAbHbBIX YYaCTKOB JIOA2KHO OCYILIECTBASITbCS ZIO UX XO-
35IUCTBEHHOTO OCBOEHHsl, T.€. HAa CTAZUH IIPEAIPOEKT~
HbIX HWH?KEHEPHO-TEOAOIMUECKUX H3bICKAHUH, a TaKKe
HEIOCPeICTBEHHO II0CA€ BBEJEHHs] B IKCIIAYaTaLHMIO
o6bexros thna NI, Momubix ycranosok, coszaro-
IIUX BUOpALIUM, U T.II.

Koneunofi mpaxtuueckoli 3azaueit aKOreoAoru-
YECKUX MCCAEOBAHUH SIBASETCs O60CHOBAHHE MEPOII-
PUSTHH TI0 CHHKEHHIO HETATHBHOIO BAMSIHHS Ha I€0-
AOTHYECKYIO CPEJly OIaCHBIX MPUPOAHBIX U OCOGEHHO
TEXHOTEHHBIX MPOLIECCOB.

SKOI‘EOJ\OI‘I/I‘IECKI/IB HCCAEJ0BaHHS PA3AEAAIOTCA
Ha ZJBa OCHOBHbIX BHJ/IA pa60T: PEruoHaAbHbIE HCCAE-
AOBaHUA U MOHHUTOPUHI FEOAOTHYECKOU cpeapl.

Perunonaabubie sKOreoorndecKue UCCAeOBaHUS
BKAIOYAIOT B cebst 9KOreoAOrHyecKHe KapTorpagupo-
BaHHE U PAHOHHPOBAHHUE.

Jrozeonozunecroe kapmozpaghuposanue siB-
ASIETCS1 OCHOBHBIM METOZOM PErHOHAAbHOTO HU3Y4YeHHs
FEOAOTHYECKOH CPebl B LEASIX PEIEHHsT DKOAOTHYEC-
kux saza4. OHO 6asmpyercst Ha CUHTE3e IeOAOTHYEC-
KOI'O U 9KOAOTHYECKOIo IOJXOZOB, a Pe3yAbTaThbl OT-
paxaloT COCTOsIHHE CHCTeMbl AHTOC(epa — OGHocde-
pa — aHTporiocepa C AaKLEHTOM Ha COCTOSIHHE
H CBOHCTBa AHTOC(EPDI, BAMsIOIIUe Ha 6uocgepy [31,

47, 160, 209, 216].

OKOreoAOTHUECKHE KapTbl BXOZST B CHCTEMY I'eo-
AOTMYECKHX U 9KOAOTHYECKHX KapT U SBASIOTCS IPHH-
[MIIMAABHO HOBBIM BHZIOM HH(OPMALIMH O BepXHEH
4aCTH 3€MHOH KOPbI M MOBEPXHOCTH BEMAH.

Hapsay ¢ pemenmem npaxkTHyeckux BOmpocos,
CBSI3AHHBIX C ONTHMAAbHBIM HCIIOAb30BAHHEM H OXpa-
HOH Te€OAOTHYECKOH Cpebl, SKOT€ONOTHUECKHE KapThl
MMEIOT GOABIIYIO Hay4HyI0 3HaYMMOCTb. B yacTHOCTH,
OHM TIO3BOASIIOT TAY62Ke IIOHATb B3aMMOJEHCTBHE AM-
TOoC(epbl U GHOCQepbl, ABAMIONIEECS OJHUM M3 (aK-
TOPOB TEOAOTHYECKOH SBOAIOLMH, 4TO HEOZHOKPATHO
noauepkusar B.W.Bepuaackuit [33, 35].

IKoreoAorHyecKoe KapTorpaupoBaHHe B IIHPO-
KHX MacITabaX HayaAd BbBIIOAHATb CPABHHUTEABHO
nezapHo — B kouue 80-x rr. XX .

Hecmotpst na To, uto B 3Tl 06AaCTH yike Ha-
KOIIMACSI OIPEJEACHHbIH Hay4YHbId W IPAKTHIECKUH
OIIBIT, TIOKA PaHO TOBOPHUTD O CYLIECTBOBAHHMH OOIIEH
KOHLIEIIINHU DKOTEOAOTHYECKOTO KapTOrpaHpOBaHHsI.
BoisiBuanch  pasAudHble MOAXOAbI K COCTaBAGHHIO
9KOTEOAOTHIECKHX KapT.
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Ha passutne sxoreonoruyeckoro kaprorpagu-
POBAaHMsS OTPHUATEABHO BAHSIET HEZOCTATOYHOE 3HA-
HHE TEOAOTaMM OCHOB 3KOAOTHMH. JTOT HEZOCTAaTOK
B IOCA€/HHE TOJbI OCTENIEHHO YCTPAHSETCs] BBEJE-
HHEM B IIPOTrpaMMy BbICIIHX U CpeZHUX y4eOHbIX 3a-
BEJIEHUH TEOAOTHYECKOTO MPO(MHUAS Kypca AeKLUH
1o sxororud. | loka Hegocrarouno paspabarbiBatorcs
KOMIIbIOTEPHBIE TEXHOAOTHH DKOTEOAOTHYECKOTO Kap-
torpagupoBanust. Ho B nerom ono siBAsieTcst annamm-
HbIM, OBICTPO Pa3BHBAIOIIMMCS HAIIPDABAEHHEM Hayd-
HbIX U MPAKTHYECKUX PabOT.

Irozeonozunecroe pailonuposanie — OAVH
U3 BaXKHEHUIIUX DAEMEHTOB OLEHKH COCTOSIHHSI KPYII-
HbIX apearoB. B Hacrosiiee Bpemsi BblAeAIOTCS TpH
IPHHLMIIA SKOTE€OAOTHYECKOI0 PAHOHHPOBAHUS: CTPYK-
TYPHO-MOP(OreHETUIECKHUH, AAHAINAMTHbIH, Gaccen-
HOBbIH.

CmpyxmypHo-moppozenemuueckuii  npuHyun
PALiOHUPOBAHUSL BAKAIOYAETCSI B BbIZEACHHH TEPPUTO-
PUH C PAa3AMYHOM AMTOI€HHOHW OCHOBOH AaHZAIIaQTa
C y4eTOM TreHesHCa 9TOH OCHOBbBI, TI'eOAOrHYEeCKOH
CTPYKTYpbl U peabeda. B 6oabimncTBe cayuaes Mop-
(pOreHETHYECKHE KOMITAEKCHI, SIBASIIOILHECS] OCHOBHOM
eAMHULIEH PAaHOHHUPOBAHMsI, COBIAZAIOT C COOTBETCT-

BYIOIIMMH (POPMaMH COBPEMEHHOIO peabeda.

ITOT NMpUHLMI paHOHUPOBaHHsl B HaHOGOAbIIEH
CTEeIIeHH OTBeYaeT PELICHHIO 3aZavd KapTorpaQHpo-
BaHHsI T€OAOTHYECKOH CPeZbl, HO He YYHUThIBAaeT AaH-
JIMAQTHYIO 30HAABHOCTb, BAMSIOIIYIO HAa YCAOBHsI
MHTPALMH BEIECTB, TUIbI U UHTEHCHBHOCTb IPOSIB-

aenust ITI.

[lpu ucnoabsoBanuu aanguapmrozo npuHyuu-
na pauoHUPOBAHUsL TEPPUTOPUH AUPPEPEHIHPYIOTCS
10 THIIaM AAHZLIA(QTOB C y4eTOM He TOAbKO peAbeda
H AMTOAOTHYECKOIO COCTaBa IOYBOOOPA3YIOIUHX IO-
pOZ, HO W IOYB, PACTUTEABHOCTH H JAPYTHX KOMIIO-
HEHTOB AaHJIIAa(TOB.

[1pu sTom no cymectsy BoinoAnsiercs: obiiereo-
rpaguyeckoe PaHOHHPOBAHHE, KOTOPOE He BCETAa
aZIeKBaTHO OTPazKaeT OCOOEHHOCTH TeOAOTHYECKOH Cpe-
ZIbl, UMEIOIIHe dKOAOTMYeCcKOoe 3HadeHHe.

Bacceiinosviii npuryun patioHuposamus 3ax-
AIOYAETCsl B BbIZEAEHHH GACCEHHOB MOBEPXHOCTHOIO
H [I0Z|3€MHOTO CTOKOB, B IIPEJEAAX KOTOPBIX TIPOUCXO-
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AAT MUT'pallvsi, aKKYMYAsILIHA, BbIHOC XUMHY€CKHUX B€~
IJeCTB, B TOM YHUCA€ TOKCHYHDbIX.

[Ipumenenne atoro mpumimma ocymecTBAseTcs
TOABKO IO MOP(OAOTHH peabeda 6e3 ydera CTPOEHHs
reoAOTHYECKOH cpeabl M APYrHX (aKkTopoB. Dacceii-
HOBbIU IIPUHLIMII IIHPOKO UCIIOAb3YETCsI [IPU TEOXUMH-~
YecKHUX paboTax U IO3BOASIET ONPEAEAUTb PACIOAO-
?KEHHEe HCTOYHHKOB IIOCTYIIA€HHSI B T€OAOTHUECKYIO
Cpejly TIOBBINIEHHbIX KOHUEHTPAIMA TOKCHYHbBIX AE-
MEHTOB, TAABHbIM 06pasoM TsizseAbix metaaroB. Oz-
HaKo, KaK II0Ka3aAa MPaKTHKA, PAaClOAO2KEHHE y4yacT-
KOB U OPEOAOB 3arpsI3HEHHS] T€OAOTHYECKOH CPEJbl
YacTO He KOHTPOAMPYETCsl TPAHULIAMU GACCEeHHOB MO-
BEPXHOCTHOI'O CTOKA, TaK KaK ITOAAIOTAHTHI MONaJaoT
Ha 3EMHYI0 IIOBEPXHOCTb B 3HAYUTEABHOH CTEIEHH
IIpY BDINAZIEHHU a3PO30AEH U3 aTMOC]EPDI, HEPELKO
CcOopOUPYIOTCA TOYBaMH M IOPOJAMH H  OCTAIOTCS
Ha MecTe BbINIAZIeHUs] B TeUYeHHe JAUTEABHOTO BPEMEHH.

B npaxTtuke sxoreororuueckoro pattonnpobaHus
U3 Ha3BaHHbIX MPHHLHUIIOB IpPeJIOYTeHHe, MO-BUIAU-
MOMY, CAeZyeT OTAATb CTPYKTYPHO-MOP(OreHeTHIeC-
KOMY, B HEOOXOAMMDIX CAyYasiX JOIOAHsSI €ro AaHZ-
a(THBIM U 6ACCENHOBBIM TIPUHLIMIIAMH.

Hezocrarounoe (uHaHcHpoBaHHE pErMOHAAbHBIX
SKOTE€OAOTHYECKHX HCCAE/I0BAHHUEA MPUBOJAUT K HE0O-
XOZMMOCTH OTKa3a OT MAAHOMEPHOTO H3y4eHHs BCeh
mromazau Poccuiickoit Degepanuum u onpezerser Boi-
60p CTpaTerHu SKOTEOAOTHYECKOTO M3YYeHHs TeppH-
TOPMH, OCHOBHbIE TTOAOXKEHHsI KOTOPOH 3aKAIOYAIOTCS
B CAeZyIOLIeM:

IpoBeAeHUE pa60T B OCHOBHOM B 3KOAOTI'HY€CKH
He6}\aFOH0}\y‘{HbIX XOpPOHIO OCBOEHHDbIX paﬁOHaX C BbI-
COKOH CTeIeHbIO KOHLIEHTPAIINXU HACEA€HUsI, IIPO-
MDbIIIIA€EHHOCTH, CEAbCKOI'O XOBHﬁCTBa;

IIMPOKOE HCIIOAb30BAaHHE JAsl PEIIeHHs dKOreo-
AOTHYECKHX 3aZad PEeTPOCIIEKTHBHOH HH(QOPMALUH,
B 0COOEHHOCTH JJaHHDBIX, MOAYYEHHbIX IIpH MpPOBeze-
HHH TOCYyZapCTBEHHDbIX T'MZPOreOAOTHYECKHX ChEMOK,
reOXHMHYECKOro, reo@HU3H4ecKoro M paZHuoreoXHMH-
YEeCKOT0 M3y4YeHHUs] TepPUTOPHUH;

HCIIOAb30BAHHE TIPEUMYIIIECTBEHHO Hauboree 3(-
(PEKTUBHBIX M HEJIOPOTHX METOZOB HCCAE/0BAHHH,
B IepBYI0 O4Yepe/b MATEpPHAAOB adPOKOCMHYECKHX
cvemok (MAKC), kotopbie aator uennyio uxgop-
MalMI0O HE TOABKO O IIPHPOJHON SKOr€OAOIHYECKOH
06CTaHOBKE, HO H O €€ TEXHOTEHHbIX HapyLIeHHUsIX.

Skonoeus Poccuu
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