I'raBa 5
TEXHOI'EHHBIE 9KOT'EOAOI'MYECKHUE
INMPOUECCHI 1 ABAEHUA

TexHorennble 5KOreoAOrHYecKHe IPOLECCHl —
9TO COBPEMEHHbIE TEOAOTHYECKHE IIPOLIECCHI, TIPOHC-
XOZsAIIHUE B AUTOC(IEPE B PE3YAbTATE XOBSIMCTBEHHOU
ZIeSITEABHOCTH Y€AOBEKA M HENOCPEACTBEHHO BAHSIIO-
IIHe HA YCAOBHUS Pa3BUTHsl MKHUBbIX OPraHU3MOB H ye-
AoBedeckoro obmectsa. K Hum oTHOCsTCS XMMMUec-
KO€, TEIAOBOE, PaZJMOAKTUBHOE U GHOAOTHUECKOE 3a-
rpsisHenne (3apazkeHHe) TeOAOTHYECKHX OOBEKTOB,
HCTOIOEHHUE II0Z3€MHDbIX BOJZ, TEXHOI€HHAasA aKTHBHU3aA~
wusg II'TI u JulTI, usmenenne npupoaubx reogu-
3UYECKHX M TEOXUMHYECKHX IIOAeH, (POPMHUPOBAHHE
TEXHOTEHHBIX OTAOKEHHH U .

Texnorennbie sxoreorormyeckue mpomecch! U sB-
A€HHUS TIpexkJie BCEro HAHOCSIT SKOAOTHYECKHH U KO-
HOMMYECKHH yIepb caMOMy YeAOBEYeCKOMY CO06-
IIECTBY — PaspyLIAlOTCsl COOPYKEHHs], 3arpA3HsIIOTCS
TIPUPOZHbIE BOZbI, BO3ZAYX, MPOAYKTbI mutanusa. Kix
U3y4eHHE W MPOTHOBHUPOBAHHE TPEOYIOT HMCIIOAb30Ba-
HUsI IOTIOAHMTEABHBIX U TPaZULHMOHHbIX METOJ0B U TeX-~
HOAOTHH HCCA€ZOBaHHH.

Bospacralomue macurrabor xossiicTBeHHOH zesi-
TEABHOCTH M TIOSIBAGHHE BCE HOBBIX BH/IOB TEXHOTEH-
HOTO BOBJECHCTBHsI OKa3blBAIOT CHAbHEHIEE BAMSHHE
Ha BCe KOMIIOHEHTbI oKpy:karomei cpeabl. Onacubie
TEXHOreHHbIE UAM aHTPOIOTEHHbIE TIPOLECChl OXBATH -
AM BCe reoc(hepbl U B TOW UK HHOH (JOPME IPOSIBASI-
10TCs1 B ATOGOH HCCAeZyeMoH reocHcTeMe. JTO BbIpa-
?KAETCs1 B TAOGAABHOM M3MEHEHHH KAMMaTa, Hapyllle-
HHUM KPYTOBOPOTOB BOJAbI B TPHPOJE, COKPAILEHHU
AeCHbIX TIAOILAZEH, H3MEHEHHH COCTaBa aTMOC(epbl,
sarpsisHeHuu cymM u VIHpoBoro okeaHa, yCHAeHHH

CTUXMHHDIX OeZCTBUH.

[Toa Bo3pacraromum BosgeHcTBHEM THX MOII-
HBIX (DAaKTOPOB MEHSETCsl XapaKTep BCEX MPHPOJHDIX
MPOLIECCOB U (POPMHUPYIOTCSI HOBbIE TeXHOT€HHbIE IIPO-
Lecchl, o01as COBOKYITHOCTb KOTOPBIX ITOAYYHAQ Has-
Bauue TexHorenesa. 06 MCUE3HOBEHHM /€BCTBEHHOH
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TIPUPOZBI U MPeo6Pa30BAHUH M0/, BAUSHHEM JEATeAb-
HOCTH YeAOBEKA CAMOro OOGAMKA -3eMAHM FOBOPHA elle
B Hauare Beka akaa. B.W.Bepuaackuit. [loz soszeii-
CTBHEM TEXHOTEHHbIX (PAKTOPOB PE3KO MEHSIETCS JHep-
reTHUecKHil 6araHC Ha 3eMAe, OTMEeYaeTcsl yCTOMH-
BBIl POCT MPOM3BOZCTBA SHEPTHH YeAoBeKoM. Kpusas
STOr0 POCTa TPUBAMKAETCA K OMNACHOMY HPEeJeAy HC-
[IOAb30BaHHsI SHEPTHH.

[Toz BAusHMEM aesTeAbHOCTH YeAOBeka TPOHC-
XOZSIT USMEHEHHs! [PAaBUTALMOHHOTO, Te0TEPMHUYECKO-
ro, MAarHUTHOTO, DAEKTPUYECKOTO U JPYTUX (PUBHYEC-
kux monrei 3eman. Menstiotcst ruzporeororudeckue
YCAOBHsI, YCHAHUBAETCs XUMHYECKoe 1 GaKTeproAoruyec-
KOe 3arpsisHEHHE IOBEPXHOCTHBIX M I0/3EMHbIX BOJ,
IIPOUCXOZSIT IIPOLECChl OIYCTbIHUBAHHUS, 3aCOAEHHSI
U 3arpsi3HEHUsI [10YB, UCYE3AI0T MHOIME BUZAbI (DayHbI
U (PAOPBI, COKPAILAETCSI TEHETHYECKUH (DOH/L [TAQHETBI.

Bce a0 npuBoauT K aKTMBMBAIMH ONACHBIX reo-
Aoruyeckux npoteccos, Brarouast Jul T1 (semaerpsice-
HUSI, ByAKAHH3M), a TaK:zke OTIOABHH, OGBaAbI, CEAH,
KapcroBble, kpuorennole u gpyrue Il T1. Bosuukaror
U HOBble, He M3BECTHbIE paHee Ha -3eMAe IIPOLECChl,
HallpUMEP CHUHTE3 TSAKEAbIX DAEMEHTOB, COMOCTABH-
mbiii ¢ nponeccamu Ha Coanne u B xocmoce [215].

STo ZaeT OCHOBaHHE FOBOPUTb O HayaAe HOBOH
reororudeckoi snoxu, kotopyro B.M.Bepuaackuit
naspan Hoocepod, a I .M. Tep-Crenanan npea-
AOKHA Ha3bIBATh TE€XHOTEHOM HAH TSTEPUYHDIM ITe-
PHOZOM, MPUXOASAIIAM Ha CMEHY MPHPOZHOMY HYeT-
BEPTHYHOMY IepHOZY KaitHo30s. | lo cBoum ocHOB-
HBIM XapaKTePUCTHKAM TEXHOTEH Pe3KO OTAMYAET-
cA OT BCeX TPEeANIECTBYIOIMX TePHOZOB SBOAOLIHH
3Bemau B epByI0 ouepesb GHICTPbIM H3MEHEHHeM 06 -
IIero SHepPreTHYeCKOro 6araHca, PA3BUTHEM MOIIHbBIX
TEXHUYECKHX CHCTEM H TE€XHOAOTHYECKUX KOMIIAEKCOB
H, KaK CAeJCTBHE, 3arps3HEHHEM OKpYzKalollel cpe-
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Abl, YXyZAIIEHUEM SKOAOIMYECKOH OOCTAaHOBKHM U Ka-
YeCTBa 2KH3HH YE€AOBEYECKOI'O 06LgeCTBa.

[Ipeaxpusuchoe, a B HEKOTOPBIX PErHOHAX -3eM-
AH yzKe KPUBHCHOE, COCTOSHHE 2KHBHH TPebyeT HCKALO-
YHTEABHOrO BHHMAHHSl K M3YYeHHIO KaK OTZEAbHbIX
TEXHOTeHHbIX IIPOLIECCOB, TAaK U TEXHOreHe3a B LIEAOM.
B sroi cBsisM BaxHOEe MECTO BaHMMAIOT HCCAEZOBa-
HHf B paMKaX HOBOTO HAYYHOTO HANPABACHHS — 9KO-
AOTHYECKOH TeOAOTHH. IJTO OCOOGEHHO BaKHO ellle
¥ TIOTOMyY, 4TO 3aMEYEHO Pe3KOe YCHACHHE BO3JEHCT-
BHA KATaCTPO(UUECKHX IIPOSBACHHMH COBPEMEHHbIX
reOAOrHYECKHX NIPOLIECCOB HA KH3Hb U JAesATeAbHOCTD
yenoBeka. YcranoBaeno, uto 6oree 10 Y% macerenus
3eMAM NPOKMBAET Ha IOTEHLHMAAbHO OIACHBIX Tep-
PHTOPHUSIX.

B npeaenrax esponeiickoit wactu Poccuu, xapax-
TEPU3YIOLIENCs] MHTEHCUBHON XO3SIMCTBEHHOH JIESITEAb-
HOCTbIO, 3aMETHO IIPOSIBASIIOTCSI MPOLIECCHI TEXHOTeH-
HOTO pPeAbeo06Pa30BaHMsA, HEPEJKO Pa3BHBAIOLINECH
6bIcTpbIMU TemaMu. KaaccuyeckuM npumepoM Mozser
cAy2kuTb Tepputopusi Kypckolt MarauTHOR aHOMaAMM
(KMA), rae raybunn: kapbepos npesbmator 100 M,
a momHocTb otBaroB gocTuraet 80 M. Pesko usmens-
I0TCA U THPOTEOAOTHYECKHE YCAOBHS; B pe3yAbTaTe
JAUTEABHDIX BbICOKOZEOUTHBIX OTKadeK 06pasyroTcs
aenpeccuonnble BopoHku auametpoM ao 100 km
u ray6unoi cbime 200 M. B 6opTax xapbepos o6pa-
3YIOTCSI OIIOABHH U 00BaAbl, yCHAUBaeTcsi CyPpdosu-
OHHBIH BBIHOC, TIPOLECCHI (PU3HYECKOTO M XUMHYEC-
KOTO BbIBETPUBAHHsA, IIAOCKOCTHAS H OBPa:KHasA 3PO-
3UH, ZeAALHS.

Ha yp6aunsuposannbix Tepputopusx ¢ pasBeTs-
AEHHOH CeTbIO MOJ3EMHbIX BbIpabOTOK HAOAIOJAIOTCA
3HAYHTEAbHbIE OCEJAHMSA 3EeMHOH IOBEPXHOCTH, Je-
(POPMHPYIOTCSI MHOTHE 3/IaHHsI U COOPYZKEHHSI, IPOHC-
XOZAT PaspbIBbl ceTell BOZOMPOBOZA U KaHAAM3ALIHH,
PasPYIIAIOTCS JOPOKHbIE MOKPBITHS. | aKue SBACHHUs
(PUKCHPOBAAUCH TIPH CTPOMTEAbCTBE METPOIIOAMTEHA
B Mockge u Canxr-Ilerep6ypre.

Becbma cymectBennoli okasbiBaeTcss u obmias
TEXHOTEHHasl HArpysKa OT 3JaHHH U COOPYKEHUH
Ha M0POZbI OCHOBaHMs. |akas cyMMapHasi Harpyska
Ha Tepputopun MoOCKBbI TpUBeAa K 3aMETHOMY
[IPOCE/IAHUIO AHEBHOH ITOBEPXHOCTH B LIEHTPAAbHBIX
4acTAX ropoZa MU HEKOTOPOMY KOMIIEHCALIHOHHOMY
noausituio Ha ero nepudepun [131]. Bospacraer
JUHaMHYeCKOe BO3/ENCTBHE FOPOJCKOrO TPAHCIIOP-
Ta Ha MaCCUBbI TOPHBIX IOPOJ,.

HOZL BAUSHUEM TEXHOI'€HE3a CYIHECTBEHHO Me€-
HSIIOT CBOH XapaKTep IIPOoLIECChl OCaAKOHAKOIIAEHHUSA
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H AMTOr€HE3a. TeXHOI‘eHHbIe TPYHTDI IIOAPA3JEANAOT~
Cs1 Ha TPHU OCHOBHDbIE I'PDYIINbI: HBMEHEHHbIE, HO OCTaB~
IHecsi Ha MeCTe€ CBO€ro II€EPBHYHOIO 06pa3013a1—114ﬂ;
INepeMEILIEHHbIE B IIPOLIECCE TEXHOI'€HE3a; BHOBb 06-
pa30BaHHDbIE.

Texnorennbre nsmMeHeHHble IPYHTBI COMOCTABH-
MbI C €CTeCTBEHHbIMH, TO0ZBEPTHYBLIIMMHUCS BAHSHHIO
BbIBETPUBAHHUSA HAH JPYTHX NPHUPOJHBIX IIPOLECCOB.
[pynThbl, mMOABEPrHYTbIE HCKYCCTBEHHOMY OOGKHTY,
CPAaBHUMbI C MOPOJAMH B 30HAaX KOHTAKTHOIO MeTa-
MopU3Ma U ByAKaHudeckux usiusiaui. Mckyccrsen-
HO IPOMOPOK€HHbIE TPYHTbI SABAAIOTCS TE€XHOT€HHbI-
MH aHaAOTaMH MHOTOAETHEMEP3ABIX T0P0J U T.J.

Paspurtie cTpouTEABHOR TEXHHUKH TO3BOAMAO Pe3-
KO YBEAMYHTb 06beMbl epeMeltieHHbIx rpyntos. Ha ot-
ZJEeAbHBIX y4aCTKaX KPYITHOIO CTPOHUTEAbCTBA HX 00beM
ZJOCTHTaeT JeCTKOB MHAAHOHOB KyOHYECKHX METPOB.

Pasnoobpasnbl TexHorenHble HOBOOGPA3OBaHMUSL.
Ocobenno BeAHKO HX MHOTOO6pasHe B MECTaX CBAAOK
ObITOBBIX M IPOMBIIINEHHDBIX OTXOZOB, OTBAaAOB PYZ-
HHKOB U B XBOoCToXpaHHAMIIax. K ux 4ucay otHocst-
Csl IIAAKH U 30AbI, IOAHUMEPBI U CHHTETHYECKHE CMO-
Abl, OTXOZbI XHUMHYECKOIO IPOHU3BOJCTBA, METAAAU-
YECKHUH AOM, XO3sIHCTBEHHBIH U GbITOBOH MyCOp U /p.
[Tomumo TBepabIX OTX0Z0B 3TH CBOEOGPasHbIE TPYH-
ThI 4aCTO MePeChIeHbl BOAHBIMH PAaCTBOPAMH U rasa-
MH, TIOPOH He HMEIOLIMMH IIPHPOJHBIX aHAAOIOB.

BosaeficTBue yeroBeKka Ha reOAOTHYECKYIO Cpeay
MPUBOJAUT K (POPMHPOBAHHUIO B BEPXHUX YACTIX AUTO-
cepbl TEXHOT€HHO-T€OXHUMHYECKHUX CHCTEM, T.€. 30H,
rze INOpPOZbI INPHOOPETAIOT OTAHYHbIE OT IlePBOHA-
YaAbHBIX COCTaB, (PU3HKO-MeXaHH4YecKHe, (PHAbTpA-
LMOHHbIE U ZPYTHe CBOHCTBAa. OJTO B CBOIO OYepeab
[IPUBOZUT K HM3MEHEHHIO HAIPSIZKEHHOIO COCTOSIHHUS
MacCCHBOB II0pOJ, T'MZAPOJAMHAMHUYECKOr0 U reoTeMIe-
paTypHoro pe:xumoB. | lo cymectBy 3zech mpoucxo-
JIUT TEXHOTEHHbIH KaTareHes OPHBIX MOPOJ, MOAyYa-
IOIIUH Bce GoAee IHUPOKOE PACIIPOCTPAHEHHE.

[Toa num cresyer monumatb He TOAbKO Mpeo6-
pasoBaHHE CTPYKTYPbI FOPHBIX [0POJ I0J BAHSHHEM
pacTBOPEHUs], LIEMEHTALIUH, YIIAOTHEHHs, HO U HAKOII-
AeHHe MHOTUX 3arpsisHsIOLIMX BELIECTB, HAllpHMep Hed-
TENPOAYKTOB, (POPMHPOBAHUE HOBBIX I€OXUMHYECKUX
6apbepoB U ZlazKe HOBbIX MHUHEPAAOB U TE€XHOTE€HHBIX
MECTOPOKAEHUH IIyTEM HAKOILAEHHSI METaAAyprudec-
KHX IIAAKOB, OTX0JOB 00OOraTUTEAbHbIX (abpUK.

C ueabto 0cAabAEHHS HEraTHBHBIX ITOCAEACTBHH
TEXHOI€HHBbIX BO3/IEHCTBUH HAa T€OAOTMYECKYIO CPELY
paspabaTbIBAIOTCS] HOBbIE TEXHOAOTHH U CIOCOObI CO3-
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HABEAEHHAS

CEMCMUYHOCTD

JlaHUsl OCHOBaHMH MH2KkeHepHbIX coopyzéenud. Ouu
OCHOBaHbI Ha aHAAH3€ CTPYKTYPbl IIPHPOAHbIX MacCH-
BOB M MPOEKTUPOBAHUH TEXHHIECKHX IAEMEHTOB Ofl-
TUMaAbHBIX T€OMETPHYECKUX TapaMeTpoB II0 3apaHee
paspaboTanHoOi (usuyeckoit MozeAn. | logobubie reo-
TeXHOTeHHbIe MacCHBbl O0OAAJAlOT HecylleH crocob-
HOCTbIO, TpeBblmatomeii ecrecteennyto [155].

5.1. HABEJEHHASI CEUCMHUYHOCTbD

B naBezennoii ceficMuyHOCTH Kak reogusnyec-
KOM SIBAGHHH CAeZyeT pasAMdYaTb JBa Ipolecca:
“Bo36y:xzenve” ¥ “UHHIIMMPOBaHHe 3eMACTPACEHHH.
Bos6yxzaenne — 3To BoszelicTBUe Ha ONpeZeAEHHYIO
30Hy 3EeMHOH KOpbI, BbI3bIBAIOIleE 3eMAETPSICEHUs],
KOTOpbIe 6€3 TaKOro BO3ZEHCTBUsI HE MOTAU MIPOU3OU-
TH, T.e. 3TO ' BbIHy:KzeHue 3emaeTpsicenuit. Harpu-
Mep, BO36Y:KAEHHe 3EMAETPSCEHHS HAH CEeHCMHYHOC-
TH CO3ZaHHEM BOJZOXPAaHMAMILA, pPaspabOTKOH HedTe-
rasoBOro MeCTOPOKJEHHs, 3aKa4KOH B IIAACT BOJBL
HMuunupmposanie — 310 BoszefcTBHE Ha o¥ar yzke ro-
TOBOTO 3EMAETPSCEHHs, YCKOPEHHE COBbITHS, ‘3aImycK
€ero, HarpuMep WHHMLIMMPOBAHHE 3EMAETPSICEHHs 3eM-
HbIM MIPUAHBOM, JPYTHM 3€MAETPSICEHHEM, B3PbIBOM.

MbIcAb 0 CBSI3M 3EMAETPSCEHHH C COLMAABHBIMH
ABAeHMAMH, (pasamu J\yHbI, aTMOC(EpPHbIMH MPOLIeC-
caMH BO3HMKAQ ellle B Zarekue BpemeHa. Vbl Haxo-
UM e€ B IPEBHUX KUTAHCKUX, apaOCKUX U UHIUHCKUX
XPOHHKAX, € IIPOHHUKHYTbI (UAOcOpUs Oyaausma,
MaroMeTaHCTBa U XPUCTHAHCTBA. -B3EMAETPSICEHHs Ha-
PAZY C APYTAMH CTUXUHHBIMH 6€JCTBHAMU IIPUHHUMA-
AMCb KaK HaKasaHHe AIOZAM 3a TPeXH. LL.CAM Aogu
rpejazyTcst PaclyTCTBY, HAaYHYT IIMTb BUHO WU UrpaTb
Ha My3bIKaAbHbIX HHCTpyMeHTax, Airax Ha Hebe yKa-
et Semae: cotpsacu ux (xaran ag-Jun)”. Y muo-
THX HapOZIOB 3Ta H/es KUBa U NoHbiHe. | [oBogom ans
TAQKOTO 3aKAIOYEHHs] MOKET CAY2KHTb aHaAU3 I1po6-
A€M, CBSI3aHHDBIX C BAHUSIHHEM Ha CEUCMHYHOCTb HH2KE-
HEPHOU /IeSITEABHOCTH.

CobbITHEM, ZABIIUM HUMITYAbC H3YHEHHIO HaBeZeH-
HOM ceHCMHYHOCTH, sIBHAOCH 3eMAeTpsicenue 1967 r.
B paione nrotunbl Kouna (Muaus), xors ssrenune
aKTHUBH3AIMM CEHCMHYHOCTH, BbI3BAHHOH CO3aHHEM
HCKYCCTBEHHbIX BOZOXPAHHUAHMII, GbIAO 06Hapy2KeHO
eme B 1930-e rr. [242]. 3a uum nocaezopan eme
psAZ aHAAOTHYHBIX COOBITHH, B CBA3H C 4eM ObIAM
OPTraHH30BaHbl JETaAbHbIE HMCCAEJOBAHMS peKHMa
ceficMu4HOCTH B paiioHe 6oabmmx maotun [147].
PesyabraThl MoKasaAu, 4TO TaKHe HCKYCCTBEHHbIE
BO3/IEHCTBUSl OKa3bIBAlOT CYIIECTBEHHOE BAHSIHHE
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Ha YMEPEHHYIO U CAabyI0 CEHCMUYHOCTb B paHoHe BO-
ZIOXPAaHUAHMILA.

STO BAUSIHHUE OCTA€TCsA OZHHUM H3 OCHOBHbIX Hall~
paBJ\eHl’Iﬁ HUCCAEZ0OBAHMS HaBeZ[,eHHOf;I CEeHMCMHYHOCTH.

Jpyroi THI HCKYCCTBEHHOTO BO3JEHCTBHS —
pasrpyska HampsKEHHA B MacCHBE TIOpOJ TIPH TIPO-
X0/Ke TOPHBIX BbIpaboTok. |lpu aTOM BO3BHMKaOT
He TOABKO YacTble MMKPO3EMAETPSCEHHs, HO U OTHO-
cureabro cuabubie (M = 4,5) semnaerpsicenns, rop-
Hble yzapbl B BblpaboTKaX. |lo cymecTBy 6AH3KyI0
TIPHPOZY MMEIOT 3eMAETPSACEHHs, BOSHUKAIOIHe BOAU-
3M 3aiexkell HE)TH M rasa NPU HX pa3pabOTKe KaK pe-
3yABTAT M3MEHSIONIEroCs MAACTOBOTO ZABACHMSL.

3emaeTpsicenusi, BbI3BaHHbIE A06bIYeH HE(TH
U rasa, MaAO MCCAeJOBaHbl, XOTsl CBSI3AHHBIA ¢ HUMH
PHUCK BHAYHTEAEH M IIOCTOSIHHO BO3PACTaeT.

Peskas akTuBH3salys ceHCMHIHOCTH, BbI3BaHHAS
B 1960-¢ rr. 3aKkaukoil BoZbI B 30HY TeKTOHHIECKOTO
pasroma B paiione ZJensepa (CILIA), nossoanaa ro-
BOPUTb O BO3MOKHOU HCKYCCTBEHHOU paspsiZiKe CeH-
CMHYECKOH 3HEPTHH OTHOCHTEABHO CAAObIMH 3EM-
AETPACEHMAMH. JTa MpobAeMa aKTyaAbHa U B CBA3H
C 3aXOPOHEHHMEM KUJIKHX IPOMbBIIIAEHHBIX OTXOZO0B
B [IAAQCTbI-KOAAEKTOPDI, TaK KaK aKTHBU3ALMS Pa3A0-
MOB, IEPECEKAIOIINX KOANEKTOP, CO3/aeT ONacHOCTb
MPOCAYMBAaHUs BBICOKOTOKCHYHDBIX BOJ BBEPX MO Pas-
pe3y U DKOAOTHYECKOTO Ge/ICTBHS.

Bbicokast 4yBCTBUTEABHOCTb yYaCTKOB 3eMHOM
KOPBI, HAXOASIIUXCSl B COCTOSIHMM MEXaHHYECKOH He-
YCTOMYHMBOCTH, IPOSIBASIETCSI B BUIE CEHCMHYECKOIO
OTKAMKA KaK Ha HerocpeacTBeHHoe Boszeictpue (us-
MEHEHHE HAIpS:KEHHOTO COCTOSIHUS, 3EMAETPSCEHHS
W B3pbIBbI), TaK M Ha BO3jeHcTBHE 60Aee CAONKHOM
npupo/ibl (BaIyCKH TSKEAbIX PaKeT, BAEKYILHE 3a CO-
60 POCT IHUKAOHHYIECKOH aKTHBHOCTH).

HceaezoBanne uckyccTBeHHOro BHGPAIIHOHHOTO
BO3/IeACTBUA Ha CeHCMOAKYCTHYECKYIO SMHCCHIO, Teo-
XMMHYEeCKHE M THZPOTEOAOTHYECKHE NPOLECChl TOKa-
3310 CAO2KHOCTb MeXaHH3Ma B3aHMOZEHCTBUA TOAEH,
cBoiicTBeHHOro reonoruyeckoi cpeae [4, 16, 148].

Hakonrennbie paxtbl npu Bcedd ux mpoTHBOpE-
YUBOCTH M (DParMEHTAPHOCTH CO3JAIOT AOCTATOYHO
MIOAHYIO KApTHHY ZASl IOHUMAHHS! TIPOTEKAIOIINX B 3€M-
A€ TEOZUHAMUYECKHX TIPOLIECCOB, COTMPOBOKAAIOIINX-
Csl 3€MAETPSICEHUSIMH PA3HOH CHABI, CEHCMHYECKUM
M aKyCTHYECKHM IIyMOM. JTOrO TOHMMAHHUsl ZOCTa-
TOYHO, 4TOObI OTBEPTHYTb OHMIMOOYHDIE IIPEACTABAE-
HHSI O BO3MOKHOCTH HE3aMETHOIO HMHULIMHPOBAHMS
3€MAETPSICEHHH, B TOM YHCAE TaKHX, KAK KaTacTpo-
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¢puueckoe Crnurakckoe 1988 r. u Paua-/[xaBckoe
1991 r., 0 cyuecTBOBAaHUH TEKTOHUYECKOTO OPY:KUSL.
YL (9%

Hsmenenus nanpsizxeHHO- 16(pOPMUPOBAHHOTO CO-
CTOSIHHSI AMTOC(EPbl U MHHULIMHPOBAHHE 3EMAETPsICe-
HHUH MOTYT ObITb CBSI3aHbI C IIEABIM PSIZIOM TIPUYMH,
Cpesu KOTOPDBIX CAEAYEeT BbIIEAHTb: IPUAHMBHBIE Ze-
(OpMaLMH, U3MEHEHUs] CKOPOCTH BpAILleHHs] 3eMAH,
U3MEHEHUE COAHEYHOU aKTHBHOCTH, IOTOZHbBIE sIBAE-
uusi (B MepBylo odepezb H3MEHEHHE aTMOC(EPHOro
ZlaBA€HHs ), BHEITHHe reodusuueckre (dexts (cei-
CMOTrPaBUTALIMOHHbIE, CEUCMHYECKUX U MAACTHYECKUX
BOAH), MHKPO3EMAETPSICEHHUSI.

Tpuausnoie gepopmayuu cpsizaHbl C rpaBUTa-
uuonnbiv aeiicteuem Ayt 1 CoaHlla, HX HHTEHCHB-
HOCTb 3aBHCHUT OT Teorpauueckod mmpotbl. [ lpu
3TOM TI0 TIOBEPXHOCTH BEMAH MOCTOSIHHO JBH2KYTCS
€ BOCTOKA Ha 3araz rop6bl ¥ BlIaZHHbI, 0OAACTH HC-
KazKeHHs1 (DOPMbl, H3MEHSIOLIHEe BO BpeMeHH MPOCT-
PAaHCTBEHHYI0 KapTUHY. AMIAMTYyza aAedopmanuu
MaKCHMaAbHa y IOBEPXHOCTH U YMeHbIIAeTCsl BIAYOb
Bemau.

Broku semHOH KOPbI NMOCTOSHHO «Ka4aloTCs»
Ha INPHUAUBHBIX BOAHAaxX, OerylIUX B OZAHY CTOPOHY.
C 2TUM BOAHOBBIM JBH:KEHHEM CBSI3aHbI, BEPOSTHO,
He TOAbKO OOAbIIHEe B3aWMHbIe IepeMelleHHs] OT-
e ABHBIX 6AOKOB 3€MHOU KOPBI, HO U J[BUKEHHE AU~

TOC(EPHDbIX IMAHUT.

O6paTPIM BHUMaHHe Ha CBs3b CEUCMHYHOCTH
¢ (pa30H 3eMHOIO NPUAMBA KaK JAsl KPYIHbIX PETHO-~
HOB 3EMHOTO I1apa, TaK U AAsl OTAEAbHBIX CEHCMO-
AKTHBHBIX 30H. peByJ\bTaTbI HU3YYEHHsI 3EMAETPsICE~
HMH B TOPHBIX BbIPAaBGOTKAaxX IOKAa3bIBAIOT, YTO CTe-~
IIeHb IIPOSIBAE€HHUs d(P@eKTa U (Pa3a IPHUAHBA, C KOTO-
POH accolMMpoBaHa GOABIIAS YaCTb 3€MAETPSICEHHH,
CBSI3aHbl C HEYCTOMYHUBOCTBIO Y4aCTKa 3€MHOH KOPBI
U C XapaKTepOM BOBJEHCTBHs: pasrpysKa OT Haripsi-
’KEHUH B TOPHBIX BbIPAGOTKaX, MPUrpy3Ka BOZOXpa-
HHUAMILEM [149].

Hau6oabimuii appexT gocTuraeTcst npu B3auMo-
ZIeACTBUM, CAO2KEHHH HECKOABKHX (PaKTOPOB. JTO 03-
HA4yaeT, YTO B YCAOBHUSX BPEMEHHOH H3MEHUMBOCTH
OZHOTO U3 (PAKTOPOB, Oyab TO H3MEHEHHE YPOBH:]
BOZbl B BOJOXPAaHHUAMILE HAM H3MEHEHHe (DPOHOBDIX
TEKTOHUYECKUX HAIIPS?KeHUH, MEHSIETCSI U XapaKTep
CEHCMHUYECKOr0 OTKAHKA Ha IIPUAMBHbBIE Ze()OPMALIMH.

3eMHOH NPUAHB BAMSIET He TOABKO Ha cAabbie,
HO M Ha MHKPO3EMAETPSICEHHs, CEHCMHYECKYIO U aKy-
ctuyeckyio amuccuio [10].
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nOCTOHHHbIﬁ KOHTPOAb BAHAHHA 3€MHOIO IIpH~
AMBa Ha CEMCMHYHOCTb B IIUPOKOM ZHaria30HE dHEP-
T'nu BeMJ\eTpHCCHPIﬁ CBHJETEABCTBYET O YYBCTBHTEADb~
HOCTH CEHCMHYHOCTH K 9TOMY BHEIIHEMY IIPOLIECCY.

Porb usmerenus ckopocmu spawerus 3emau
B (OPMHPOBAHHH CEHCMHYECKOTo IMpolecca He H3y-
gena. BeposaTHo, BAAHHE H3MeHeHHs CKOPOCTH Bpa-
meHHus 3eMAH MO2eT ObiTb HemoCpeJCTBEHHbIM
U omocpesoBaHHbIM. HemocpeacTBenHOe BAMSHHE
JONKHO 6bITb Bpra;KCHO B U3MEHEHHUHU CAOZKHUBIIIEIroO~
cs1 6araHca CHA, OTIpEeJEASIOIINX TeKyIee COCTOSHHeE
paBHOBecusa. [lpu Bcell kaxymefics HUYTOXHOCTH
BEAMYMH, BbIpazkaromux obcyzxaaemblit appext (ot-
HOCHTEAbHOE H3MeHeHHe yraoBol ckopoctu 10710
U COOTBETCTBEHHO OYEeHb HeGOAbINOE H3MEHEeHHe
JeHCTBYIOIINX HaNPSKEeHHH ), aHOMaAHs TepeMelle-
HHI COCTaBAfET OKOAO 1 M B roz B 5KBaTOpHAAbHOR

sone [39].

OrocpeioBaHHOE BAMSIHHE OKA3bIBAIOT H3MEHE -
HMSI CPEJHEroJOBbIX TEMIIEPATYP, LMKAOHHYECKOH
AKTHBHOCTH U 7p. JTO HaOAIOZAeTCs KaK B CE30H-
HbIX BapHALUsIX CEHCMHYHOCTH, TaK U B OCHOBHOM

60-reTHeM mHKAe.

Ocobblii uHTEpEC MPeACTaBASIOT KPATKOBPEMEH -
Hble BAPHALMU CKOPOCTH BPAIUECHHS 3eMAH, a TaKiKe
UX CBSI3b C 3€MAETPSICEHUSIMH U JPYTUMHU SIBACHHSAMH,
B YaCTHOCTH C CEHCMOTPAaBUTALMOHHBIMH BO3MYILEHH -

amu [123].

Coaneunass axmusHocmb — BamHbBIH (DaKTOP,
BAMSIFOILMH Ha KAMMAT, COCTOSIHHE HOHOC(EPDI U ZIPY-
rHe IIPOLeCcChbl, KOTOpble B CBOIO OuYe€pesb BAHSIOT
Ha CEHCMHYHOCTb 4Yepes3 aTMOC(epHOe JaBAEHHE,
OCaZlku, M3MeHeHHEe CKOPOCTH BpalleHHs 3eMAHU
U, BO3MOKHO, 4epe3 KaKHe-TO ellle HeM3BeCTHbIe BO3-
aedicteusi. [ [po6aema mMaro usydena.

Iozogmvie ssaenus. Bausmme armocdepnoro
NlaBACHHSI OYEBHJHO, XOTsi HeBeiuko. Vlamenenws
TEMIIEPATYpPbl BeAYT K H3MEHEHHIO HAIIPSIZKEHHOIO
COCTOSIHUSL B TOHKOM IIPHIIOBEPXHOCTHOM CAOE H CO-
Ipsi?KEHbl C M3MEHEHHEM aTMOC(EPHOrO AABAEHHsL.
Bosmo:nast koppersiusi usMeHeHusi CeHCMHYHOCTH
U CEHCMHYECKOH SMHCCHH C XOJOM TeMIIEPATyPhl,
CKOpee BCETro OTpazkaeT TO, YTO TEMIlepPaTypa CBsl3a-
Ha C CE30HHBIMH M3MEHEHUSIMH aTMOC(EPHOTO JaBAE-
Hus U ckopoctu Bpamenuss Jemau. Dakr Bausuus
0CaZKOB Ha CEHCMUYHOCTD TI0Ka y6eAUTEABHO He TI0J-
TBep:keH. BeTpbl M HeHacTbs, MpeAIIeCTBYIOIIHE
CHABHBIM 3EMAETPSICEHHSIM, CKOpee CBsI3aHbl C UX II0J-
TOTOBKOH H SIBASIIOTCSI COIyTCTBYIOLUMMH, & He BO3-
ZEHCTBYIOIIUMHU TIPOLIECCAMH.
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HABEAEHHASA CEMCMHWYHOCTDH

Buewinue 2copusuueckue appexmor. Bzanmo-
ZeucTBUE GAHUBKO PACIOAOKEHHBIX 0YaroB 3€MAETPsI-
CeHMH Ha KOPOTKHX MHTepBaAax Bpemenu ((opuiok-
aTEPIIOK) XOPOIIO M3BECTHO M H3YYeHO. B anHOM
CAy4yae pacCMaTPUBAIOTCsI B3aUMOJEUCTBUsI HA pac-
crosausix ot 100 70 1000 kM u 60aee, KoTopbIe HMEIOT
XapaKkTep HMHULUMHMPOBAHHSA IIOCACAYIOLUHMX 3€MAETpPsCe-
HUI MpeAbIYIMMH. | akue B3aUMOAEHCTBHS MOTYT
ObITb MPOSIBAEHHEM JBYX Pa3AHYHBIX MPOLECCOB — HHHU-
UMHUPOBaHUsl 0O0MX COOBITHH KaKMM-TO OOIIMM BHEII-
HUM BO3ZIEUCTBHEM, HATIPUMEP CEHCMOTPABUTALIMOHHDBIM,
3eMHbIM [IPUAMBOM, AHMOO TIPSIMOTO B3aHUMOZEHUCTBHsI
C CEeHCMMYECKHMH U MAACTHYECKUMU BOAHAMHL.

Spxuit npumep MHMIMMPOBaHMSA ceACMHYECKUMU
BoaHamu — semaertpscenue Nangepc (M = 7,5)
28 mons 1992 r. B paitone Noc-Amxereca (CILLIA).
Bcaea 3a HuM B TeueHne HeCKOAbKHX AHeH HabAO-
Aarcst peskuil poct ceficMuunoctd B Kaiugopuuu

u Hesaze [252].

OnbIT U3y4YeHHs BAHSHHSA TI0A3EMHbBIX f/1€pPHbIX
B3ppiBoB ([ 1fIB) na semaerpsicennss moxasbisaer,
4TO OHH 06AaZAIOT MHHUIMUPYIOIIMM BO3/EHCTBHEM,
BbIPA:KEHHDbIM B BH/Ie HEGOABIIOrO YBEAUYEHHUS CeH-
cmuunoctu B nepsble 10 aueli mocae B3ppiBa 1 HIpO-
apasromgumcst Ha paccrosuuu go 1000-1500 km
ot ucrounuka [148]. fcno, uro Bozzeiicreue [151B
COBEPINEHHO He CBA3aHO C KaKUMU-AU60 MpoleccamH,
KOTOpbIE MOT'YT BAUATb Ha CEHCMHYHOCTb, U STOT pe-
3yAbTAT HaZ0 PACCMATPHBATb KaK /I0Ka3aTeAbCTBO
TIPSIMOTO BO3ZEHCTBHS 06'EMHBIX CEACMHYECKUX BOAH
Ha ouaru semAerTpscenui. OTcioza MO2KHO 3aKAIO-
uptb, yto u 20-ZHeBHbIE CIOHTAaHHbIE YBEAHYEHH
CEHCMHYECKOH aKTUBHOCTH CBsI3aHbI TAaBHbIM 06pa-
30M C B3aHUMHbBIM BAHSHHEM 3EMAETPSICEHUH. DTOT
TIPOIIECC eIlle MAAO HCCAEOBAH.

Z[pyme BOSﬂeﬁCTBHﬂ CBA3aHbl B OCHOBHOM C U3~
MEHEHHsIMHU HAIIPsAXKEHHOI'0 COCTOSIHHSI 'OPHBIX ITOPOJ
BCAE€ACTBHE CO3ZaHHsA HCKYCCTBEHHDBIX BOJOXPaHH~
AHILI, 3aKa4KHW BOJbl B IIAACT, IKCIIAyaTallH HC(pTH-
HbIX H I'a30BbIX MECTOpomﬂ,eHI/Iﬁ.

[Ipoucxoasunee npu aTom mocTeneHHoe usmeHe-
HUe HAIPSKEHHOTO COCTOSIHHSI BbISBIBAET POCT CAABGOM
celicMuuHOCTH (T0KasaTeAb peAaKCallHH HallpsiKeHHH
06.AaCTH HCKYCCTBEHHOTO BO3JEHCTBHS) U AHIIb B OT-
ZIABHBIX CAy4asiX — CHAbHbIE 3EMAETPSICEHMS. OTH
BO3/IEHCTBUSI CAEAYeT CYUTaTbh OIOCPELOBAHHBIMH,
T.e. CO3JAIOIUIUMH B OTZAAeHHOM OyzylleM YCAOBHS
ZIAst 06pa30BaHMsl BO3SMOKHBIX HAIPS)KEHUH B MacCH-
Be I0POJ,.

Ton I. Esponelickas uacnip

Paspaborka MecTopo:saenuil HeTH U rasa co-
[IPOBOK/AAETCS] M3MEHEHHEM IIAACTOBOTO JABAEHHsI
B KOAAEKTOpE, IePepacrpesieAeHHeM BOAbI, He(TH,
rasa. Azanrauus cpeibl K HOBOMY HAIIPSZKEHHOMY
COCTOSIHHIO COTIPOBOK/AAETCS BO3HHUKHOBEHHEM CAQ-
601 CEHCMUYHOCTH TaM, I'Zle CEHCMUYECKUH MOTEHLH~
aA HEBEAUK, YMEPEHHBIMH M Jjazke CUABHBIMH 3EMAE-
TPSICEHWSIMHA B TEKTOHHYECKH aKTHUBHBIX PAHOHAX.

Muxposemaempsicenus. CelicMideckas u akyc-
THYeCKas SMMCCHH COTIPOBOXK/AIOT paspaboTKy Mec-
TOPOXKAEHUA U HABAIOZAIOTCA B Pa3HOOGPA3HBIX Teo-
TeKTOHHYECKHX yCAOBHSX.

Chabbie u ymepennbie semaetpsicenns (M < 0—3)
TaK:ke COMYTCTBYIOT A06blde HeTH M rasa, HpHYeM
TIPOUCXOZAT OHH He TOAbKO B 3aA€:KH, HO U 3a ee IIpe-
JeAaMH.

Maxt 60AbIIOH BUOPO- U TEH30MYBCTBHTEAb-
HOCTH CEHCMHYECKOrO IIPOLecca B PaHOHE MECTOPOZK -
ZleHHsI CBUZIETEAbCTBYET O IpolLecce peAaKCally Ha-
NPSPKEHUH U O TIPUHLIMIIMAABHOH BO3MOKHOCTH BbIGOpa
pexxnMa paspaboTKH, obecrieunBaroIlero 6e30mnacHy0
DKCIIAyaTalMI0 MeCTOPOKIEHHUSI.

Taxue curpubie semaerpsicenusi, kak [ asauii-
ckue 1976 r. (M=7,0 u 7,2) u 1984 r. (M=7,4),
a taxkxke Kymzarckoe 1983 r. (M=6,0) npousomau
B pafioHaX, XapaKTepU3YIOIIHXCS BBICOKUM CeHCMHYec-
kum norennparom. OtHocureabno npupoznt ['asauii-
CKHX 3EMAETPSICEHMH HeT eJMHOro MHeHusl. Bce Tpu
cunpHefmmx ['asAMACKHX TOAYKA U HX CHAbHbBIE ad-
tepmoku M = 5 (Bcero 11 cobprtuit) ormeuens: B Te-
YeHMe JBYXHEJEAbHOTO MepHOZAa TOCAE IO0J3EMHbIX
azepHbIX B3pbiBoB Ha (CeMMIIaAaTHHCKOM ITOAMTOHE.
ITO CBUZAETEABCTBYET 06 3(P(PEKTUBHOCTH OZHOBpPE-
MEHHBIX BO3/JEHCTBHH W [aeT OCHOBaHHE CYHUTATb,
4TO B ONPeJEeACHHBIX YCAOBHUAX BBIGOPOM pPeKHUMa
HCKYCCTBEHHDbIX BO3JEHCTBUH MOKHO DETyAHPOBATb
x0z ceficmuyeckoro npouecca. Onpeaenennas Tpya-
HOCTb 6yZIeT CBsI3aHa HE C HUBKOH YyBCTBUTEAbHOC-
ThIO OYaroB 3eMAETPSCEHHH K BHEINTHHM BO3JEHCT-
BHAM, a, HAaTIPOTHB, C TeM, YTO YyBCTBHUTEAbHOCTb HX

CAHIIIKOM BBbICOKa.

3eMAeTpsICEHHs] OTPOMHOTO JMaria3oHa dHeprHi
(60ree 20 mopsiaxoB), cauBaromuecss B cefcMHyec-
KHMH TIOTOK, — CAOKHeHmasi cucrema cobbrruii. Ona
HOZYHHSETCS CBOHMM BHYTPEHHHM 3aKOHaM — 3TO
NPOSIBAEHHE (PYyHAAMEHTAAbHOH HECTaOMABHOCTH I€0-
AOTHYECKOU CpeZbI.

Ycuruparomeecss TexHoreHHoe BoszeHcTBHe
Ha TeOAOTHYECKYI0 U OKPYXKAIOIIYI0 Cpesy YCKOopsieT
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TEXHOTEHHBIE SKOTEOAOTUMYECKUWE MPOLUECCH M ABAEHUSI

reoguHamuyeckue mpoueccbl. | lpudem mpuumHOM
STOrO CTAHOBSITCSI HE KPYIHbIE COOBITHSI — CHAbHEH-
IIMe U KaTaCTPO(HUYECKHe 3eMAETPACEHHs, a pe3Koe
yBEAHMYEHHE YUCAA COOBITHH yMEPEHHDbIX, CAAObIX
u odeHb crabbix. ['eonornmueckass cpesa pearupyer
Ha MCKYCCTBEHHOE BO3ZEHCTBHE B BHJE YCKOPEHHUS
paspsIZIKK HaIPsKEHHUH M COXpAaHEHWs] MeTacTabGHUAb-
HOTO cocTosiHUsA. B ompesereHHbIX ycAOBUSX peakLys
Ha MCKYCCTBEHHOe BO30Yy2KJeHHe CBsi3aHa C HeraTHB-
HbIMH TIocAezcTBUsAMH. Ho 3T oTzenbHble akTbl Be-
AYT K cTabHAM3alMH OOCTAaHOBKH M B IIPHUHLIHIIE HC-
KyCCTBEHHBIMH 2Kk€ TIPHeMaMH MOTYT ObITb OTperyAH-
pPOBaHbI: paszeAeHbl Ha HECKOAbKO 6oaee cAabbix
aKTOB, PACTSAHYTbl BO BPEMEHH HAM HHHLIHUMPOBAHbI

B HYy:KHbI MOMEHT.

[Togo6H0 TOMy Kak 6uocdepa Ha MPOTAKEHHHU
MHAAMApZa A€T y4acTBOBaAa B TEOAOTHYECKOM IIPO-
1ecce (POPMHUPOBAHKST 3eMHOH KOPbI H SBASAACD CYIIe-
CTBEHHBIM (AKTOPOM MOPOA006PA30BaHUS M TeOXH-
MHYECKOH 9BOAIOLMH, TaK H aHTPOIOTEHHAs JesTeAb-
HOCTb CTAHOBHTCSA CYILIECTBEHHbIM I'e0JHHAMHYECKHM
@axtopoM. Ero BAMsHME 70A2HO yCHAMBATbCS, TPH-
obpeTrass XapakTep MAaHETapHOTO ABAeHHSA [36].

Permenne 3azaun peryaupoBaHHS MCKYCCTBEH-
HbIX BO3ZEHCTBHH CBA3aHO C HEOOXOZHUMOCTbIO BBEJE-
HMsl CIIEUMAAbHbIX OIPAHHYEHHH IIPH SKCILAyaTaLuH
[IPOM3BO/ICTB, OKa3bIBAIOIINX HHUIUHPYIOUIEE BAHsI-
HHE Ha CEHCMHYHOCTD.

5.2. AKTMBHU3ALIMA 9K30I'EHHbIX
TEOANOTHYECKHX ITPOLUECCOB

HMsmenenue reorormueckoil cpeapl Moz BAMSAHHU-
€M TeXHOreHe3a OTPArKaeTcsl Ha AKTHBH3ALMH BCEX
II'TI. Coznanne kackaza BOOXpAHUAUIL B JIOAHHAX
Boaru, Kambr u apyrux pex esporneiickoii Teppuro-
pun Poccun, Tekymux ¢ ceBepa Ha 0T, BbI3BAAO UH-
TeHCHUBHyI0 TepepaboTky ux 6eperos. Haubonree
CHABHO I0PazKEeHHbIMH OKa3aAKCh IIpaBble Gepera BO-
ZIOXPAHHUAMIL, OTAHYAIOIIHECS] BHAYUTEABHOH BBICOTOH
U HAAMYHEM B paspese HEYyCTOHYUBBIX OCHOBHbIX Je-
(HOPMUPYIOWUXCST 20pUB0HMOB, C KOTOPHIMH CBsi3a-
Hbl 06pa3oBaHust KPyMHbIX onoAsHeil. Ha oTaeabnbix
y4acTKax MHTEHCHBHOCTb IepepaboTKU Geperos B ze-
CSITKH pas MPEBBICHAA UX €CTECTBEHHDBIH PasMbIB MOZ
ZEMCTBUEM PEYHOU DPO3HUHU.

[Ipu 3HaYMTEABHDIX MOBBINIEHUSX U TOCTOSHHBIX
KOAeOaHMSIX YPOBHEH BOJbI B BOZOXPAHUAMILAX HAYH-~
HAIOT aKTMBHO Pa3pyIIaTbCs BbICOKHE YaCTH CKAOHOB,
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YTO MPUBOAUT K AKTUBU3AUMH OIOABHEH BEPXHUX SIPY-
COB U MX MepeMelleHHI0 BHU3 10 CKAOHY. B pesyabra-
Te IOAMbIBA KapCTYIOIUUXCST 6eperoB yCHAMBAIOTCS
I1POLIECChI THIICOBOT'O U COASTHOTO KapCTa, 0COOEHHO
3HAYHUTeAbHble Ha Oeperax KaMCKHX BOZOXPaHH-

aum [166].

[loz BosaeficTBHEM BeTPOBBIX BOAH Ha BOZOXpa-
HUAMLIAX HMHTEHCHPHULHPYIOTCs Ipolecchl abpasuu
U 00pasyroTcsi PUOpPeKHbIE OTMEAH U OOPDBIBBI-KAH-
(bl, CONPOBO2ZaeMble 0OPYIIEHHMH 3€MASHbIX Macc.
[Toamop rpyHTOBBIX BOZ TPHUBOAUT K OOGBOAHEHHIO
CKAOHOB U TOATOIIACHHIO HU3KHX OeperoB M 3acTpo-
ennbix Tepputopuil. CmaunBaHHe A€CCOBBIX TOPOZ
YCHAMBAET HX IPOCALKY.

Ycunenue pasmbiBa ocHoBaHusi 6eperoB BbI3bl-
BaeT 06pa3oBaHHe BHUCSYMX OBPAroB, YTO AaKTHBU3H-
PYeT OBPAa:KHYIO 3PO3UI0 U CY(P(PO3HOHHBIH BbIHOC.
[lpu saromreHun peyHbIX ZOAMH JAOMOAHHTEAbHbIE
Macchbl BOZAbI MOTYT BbI3BaTh Ae()OPMALMH 36MHOH I10~
BEPXHOCTH M CIIOCOGCTBOBATH MECTHBIM CEHCMHUYEC-
KHM TOAYKaM M CZBHUraM.

Co Bpemenem mporuecchbl TMepepaboTKH 6eperon
BO/IOXPAHHUAMIL HECKOABKO 3aMEJNIIOTCS, OZHAKO BbI-
paboTKa YCTOMYHUBOTO TNPO(UAS PABHOBECHST JAUTCS
MHOTHE J€CATUAETHsI U TEPHOJUIECKH COIPOBOKAA-
€TCsl MacCOBOM aKTHBU3ALMEH OMOA3HEH M OOGBAAOB,
KapcTa, oBpaxsHOoi aposun u apyrux Il T] na me-
YCTOWYHBBIX yuyacTKax. HeMaabiii akoHOoMMYecKuit
U DKOAOTHYECKHMH yIep6 HaHECAO TaK:Ke 3aTOIAEHHE
LIEHHBIX TIONMEHHbIX 3€MEAb U APYTHX BHIOB XO3SIHC-
TBEHHBIX YTOJMH IIPH CO3ZaHHH THApoy3AoB [94].

OTMmevaloTcst ZeopMallii OTKOCOB U TIPU CO-
OpY2KeHUH KPYIHbIX KaHaAoB. Ha espomnefickoii wactu
Poccun BbicOTa OTKOCOB TaKUX KaHAaAOB OGBIYHO
e npepbiuaer 10-15 M, Ho usBecTHBI cAyyau obpyre-
HUsL UX 60PTOB U BOBHUKHOBEHMs KPYIHbIX ONOABHEH.
Onu sagukcupopanb! B npegerax Vapuunckoit cucre-
MbI, Ha kaHarax Hesunaombicckom, Ky6anckom u zp.

BecbMma 4yBcTBHTEABHDI K TEXHOTEHHbIM BO3ZeH -
CTBUSIM M CY(P(QO3HOHHbIE TIPOLECChI. | eXHOTeHHas!
cy@@o3usi 06bIYHO CBsi3aHa C UH(QHUAbTPALMEN U3 UC-
KYCCTBEHHbIX BOZOEMOB M BOJOTOKOB, yTeYKaMH
U3 [0/3eMHDBIX Pe3ePBYapOB U BOZOHECYILIHX KOMMY -
HHUKALUH, C OTKaYKaMH U3 CKBa:KMH U JPYTHX TOp-
HbIX BbIpabOTOK, KoAeHGaHHEM YPOBHsI BOZOXpaHU-
AMIL, c6pOCOM OBITOBBIX U IIPOMDIIIAEHHBIX CTOKOB,
U36bITOYHBIM OPOILIEHHEM U APYTHMH BO3/EUCTBHUSIMU
Ha TOA3EMHYIO THAPOChHepy. OTH SBAEHHS THIIUYHbI
Ha yp6aHM3HMPOBAHHDBIX TEPPUTOPHAX. B HEKOTOPDbIX
CAy4asiX OHH IIPUBOJST K Pa3pyIIEHHIO 3JaHUU U CO-
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AKTUBU3ALMWA SK3OTEHHBIX TEOAOTMYECKUX MPOLECCOB

opy:xeHul, TpaBMaTtusMy M rubean aogeit. C Humm
4acTO CBsI3aHbl BbIXOJbl U3 CTPOsI /PEHAZKHBIX CHC-
TeM, YCAOMKHEHHS TIPOXOJKH IO 3MHbIX TOPHBIX BbI-
pabOTOK M aBapPUH METPOIIOAMTEHA, CHHKEHHE IPO-
[IyCKHOH CIIOCOBHOCTH J0POKHBIX MATUCTPANEH U T.J,.

Boabmiyto omacHocTh mpezcTaBasieT codeTanue
KapCTOBBIX U CyP@O3HOHHBIX MPOLUECCOB, aKTHBHO I1PO-
SIBASIIOIUUXCST B PsiZie HAaCEAEHHBIX ITYHKTOB ueHTpa}\b-
noit Poccuu, [losormbs u [lpeayparns, rae onn uno-
rZia MPUBOJSIT K CEPbe3HbIM aBapUsIM H KaTacTpOodam.

K umcay apyrux meraTHBHBIX MOCAeACTBHEH yp-
6aHM3ALME TEPPUTOPUHM OTHOCSITCS IIPOLECCHI TIOZ-
TOIIAEHHs, BbI3BaHHbIE HAPYIIEHHEM BOZHOrO OGaraH-
ca, pa3pblBaMH BOZONPOBOZHBIX H KaHAAH3ALHOHHbIX
cereii. [ lobimenne yposHsa moaseMHbIX BOJ OTMeya-
ercsi B 6oAbImIMHCTBE TropozoB Poccuu, BKAOHast
Mocxksy, Caunxr-I letep6ypr, Ilepmp, Camapy, Boa-
rorpaz, Pocros-na-/ony, Kpacnogap u zp. [209].
B pesyabTaTe mpoucXoAsT HOATONAEHHE TI0ZBAAbHBIX
TIOMEILeHHH, T103eMHbIX XPaHHAMIL, ZeOpMalIHsi CO-
opyzieHHlt, 3a60AauMBaHUe TEPPUTOPHH U APYTHE He-
*KeAaTeAbHbIE SBACHHS.

OcobeHHO 3HAYUTEAbHbIE H3MEHEHHS TeOAOTH-
4eCKOH cpe/ibl MPOSIBASIIOTCSL B pe3yAbTaTe COBMECT-
HOTO BO3/IeHCTBHS MHOTHX (pakTopoB. Ha Tepputopun
Mocksbl (hopMHpOBaHHE TEOAOTHYECKOH CpPezbl HAET
1107 BO3ZEHCTBHEM BHOPALIMH PEABCOBOTO M aBTOMO-
6GUABHOIO TPAHCIIOPTA, PA3AHYHBIX HMPOMbBIIIAEHHbIX
TIpeATIPUATHH, yTedeK U3 TPyOHOIPOBOAOB, CTPOUTEAb-
CTBa TOJ3EMHBIX COOPY:KEHHH M MOIIHBIX OTKadeK
TI0Z|3eMHbBIX BOJI, 3aMOPAKMBAHHS U PAa3MOpPazKUBAHHS
IPYHTOB, U3MEHEHHs IAKTPHYECKHX, MarHHUTHBIX H Tel-
AOBBIX TOAeH M MHOTHX Apyrux dakropos [131]. Bee
STO YCHAHBAET IPeZPacIIOAOKEHHOCTb Cpeabl 06HTa-
HU5l YEAOBEKA K MPOSIBAEHHUIO OITaCHbIX F€OAOTHYECKHX
TIPOIIECCOB U IePOPMALIUAM CTPOSIUXCS HAH SKCIIAY -
aTHPyeMbIX 06beKTOB.

B romubix, cremmbix pationax Poccuu, rae nmpo-
KO PacrpoCTpaHeHbl AECCOBbIE KOMIIAEKChI, MMEOILre
MeCTaM{ 3HAYUTEAbHYI0 MOILIHOCTb, IIPH HCKYCCTBEH-
HOM HUX YBAA:KHEHHHM aKTHBH3HPYIOTCSI [1POCAZO4HbIE
sBaenust. | Ipumepom cayxsaT kaTacTpouueckue ze-
(popMalIuu AECCOB MPH CTPOUTeAbCTBe B Boarogomc-
Ke, 4TO I1oTpe60Bar0 HOABLIMX 3aTpaT Ha IPOU3BOJC-
TBO /AONOAHUTEABHBIX MCCAEJOBAaHUH U OCYILIECTBAE-
HHE Mep TI0 AMKBHZALIMHM HETaTHBHBIX [TOCAEJCTBHH.

Coszaanne ray6okux kapbepos Ha KIMA (Ae6e-
aunckui, Muxaiirosekuit u ap.), na Ceeprom Kas-
kase, Ypanre, B Xu6MHAX U APYTHX TePPUTOPHUSX CO-
TIPOBOZKAAAOCH 06pa30BaHHEM OIOASHEH, 06pyIIeHHH,

Ton I. Esponelickas uacnip

KapCTOBBIX H CY(P(PO3HOHHBIX IIPOBAAOB, OBp&?KHOﬁ
9PO3HH, YTO NPUBOJUAO K 3HAYUTEABHOMY 3KOHOMH-
4eCKOMy yIepby M yrpo:KaAo :KU3HH AIOZEH.

CTpouTeAbCTBO M 3KCIIAyaTalUs 2KEAE3HOZO-
POKHBIX ¥ aBTOMOGHABHBIX MarkuCTPaA€H, MOCTOBBIX
[IEPEXO/I0B, TYHHEAEH M JPYTUX TPAHCIIOPTHBIX KOM-
MYHHKALIMHA YacTO TPUBOJAST K AKTHBH3ALUH OIMOA3-
HeH, OBPAKHOHW M IIAOCKOCTHOH 3PO3HHU M IPOYHX
IITI. Auxpugaums Takux MocAeACTBHH cBsizaHa
¢ GOABIINMH 3aTpaTaMH. SHAYHTEAbHbIX YCHAHH 110~
Tpe6oBara 6opbba ¢ omorsusamu Ha UepHomopckom
nobepezxbe KaBkasa u Ha oTpeske :KeA€3HOLOPOK-
Hoit maructparu |yance— Tuxopeukas. Mssectnnt
CAyYad aKTUBH3AMH OTIOA3HEH IIPU 2KEAESHOZLOPOK -
HOM CTPOHMTEAbCTBE Ha EBPOIEHCKOH TePPUTOPHU
Poccun B konme XIX — maware XX BB. Ha or-
JEABHBIX YYaCTKax ZO0pPOr OMOABHEBbIE Ze(OopMalui
[EPHO/IMIECKH BO30OHOBASIIOTCS.

Bausinue ceabckoro xossiicTBa U 0CO6EHHO Aec-
HOU MPOMBIIIAEHHOCTH Ha Pa3BHTHE OTIOASHEH U APY-
rux tanoB AT mposBuroch yae B mpomaom Beke
B CBSI3H C MAacCOBbIMH BblpyOKamH AecoB B Llemt-
parbuoit Poccun. Boissannbie stum nsmenenus ruz-
POAOTHYECKUX U KAMMATHYECKHX YCAOBHH CHABHO
MOBAMSIAU Ha aKTHUBU3ALMIO 3PO3HOHHBIX U OTOASHE-
BbIX TIPOLIECCOB. JTOMY CIIOCOBCTBOBANO TaKzKe YHHY-
TOK€HHE MOYBEHHO-PACTUTEABHOTO TIOKPOBA Ha CKAO-
HaX W YCHAEHHE (PU3MYECKOTO BbIBETPHBAHHs MOPOJ.
B psaze pationos Cpeane-Pycckoi, [lpusorxckoi
W ZIpyTUX BO3BbILIEHHOCTEH 3aMETHO YBEAUYHUAACD TLAO-
a/b, nopaxenHas ornoasusmu u apyrumu I TL

O61mas onoasHeBast OPazKEHHOCTb H MHTEHCHB-
HOCTb STHX IPOLECCOB MOTYT MEPHOAMYECKH PE3KO
BO3pACTaTh IPH OCBOEHHH CKAOHOB B TOPHOH MeCT-
HOCTH, 4TO, HarpuMmep, oTMedaroch B paiionax Ce-
BepHoro Kapskasa.

MpHorue 1ieHHbIE CEABCKOXO3SHCTBEHHDIE TEPPHU -
TOPUH TaK?Ke IMOJIBEPTAIOTCsl BO3/EHCTBUIO TIAOCKOCT-
HOU U OBPa:KHOU 3PO3UH, CY(PQPO3HH U IPOLIECcaM
[OATOMNAEHHS B CBsI3H C HAapyLIEHHEM UX BOAHOro ba-
AaHca.

CucremMbl POTHBOOIIOA3HEBbIX M Geperosalut-
HbIX MEPOIPHSTHH BO MHOTHX CAY4YasiX OKa3aAHChb -
(exTuBHbIMU. B KauecTse mpuMepoB MOKHO yKasaTb
Ha /IeHCTBYIOIIHE KOMIIAEKCHI IIPOTHBOOIIOABHEBBIX
meponpusituii B Huzxuem Hosropoze, Coun, Ca-
patoBe, MockBe, Ha MHOTHX 2KEAE3HOZO0POKHDBIX
U aBTOMOOUABHBIX MaruCTPaAsiX, B 30HaX FOPHO-70-
ObIBAIOIIUX TIPEATIPUSITHH.
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OchabreHre BHUMaHHSI K TaKMM OObeKTaM, Ha-
METHBIIIEECS] B [TOCAEIHUE TO/bI B CBS3U C yXY/IIEHH-
€M DKOHOMHYECKOTO TIIOAOKEHHsI CTpPaHbl, 4YpPeBaTo
Muorumu HeozxuzanuocTsMu. OTaeAbHbIE KOMITAEKChI
MIPOTUBOOIIOASHEBDIX, MPOTHBOCEAEBBIX U Oeperoykpe-
[IMTEABHbIX MEPOIIPUATHH OKa3aAHWChb He3aBepIleHHbI~
MH, BBIXOJSIT U3 CTPOsI U HYKAAIOTCsI B KAITHTAABHOM
pemMoHTe, ocAabaeHa cAy2x0a HabAOZeHHs U 0OCAy-

KHUBaHUA.

Oco6eHHO YYBCTBUTEABHDBI K TeXHOTEHHOMY BO3-
ZIEHCTBHUIO Ha TEONOIMYECKYIO Cpejy apKTHYECKHE
U cybapKTHYeCKHe TEePPUTOPHH, I'Ze BaKHbIM KOM-
[IOHEHTOM TE€OAOTHYECKOH CPEZbI SIBASIETCS KPHOAH-~
TO30Ha. | ennoBoe 3arpssHeHHe, BbITaMBaHHE I10Z3€M-
HBIX AbJIOB CIIOCOOCTBYIOT PE3KOM aKTUBU3ALMU OIlac~
HbIX KPHOTEHHDbIX IPOLIECCOB, KOTOPbIE B €CTEeCTBEH-
HbIX YCAOBHSIX IPOTEKAIOT 3aMEJAEHHO.

Hau6oabime usmenenus reororudeckoi cpezpr
06BIYHO OTMEYAIOTCA B palioHaX ¢ GAMBKHUM K 3eMHOH
TTOBEPXHOCTH 3aAeTaHHEM CHABHOABZHCTBIX TI0POZ M 3a-
AezKkel [0Z3eMHbIX AbZIOB U B paHOHAaX Pa3BUTHUA Bbl-
COKOTEMITepaTypHbIX MHOTOAETHEMEP3ABIX ITOPOJ.
AKTUBHBaIMs KPUOTEHHDbIX MPOLECCOB 3/16Ch MOZKET
npuobpPecTH MAOILAZHON U Jazke PErMOHAAbHbIH Xa-
pakTep. V3-3a HeBbIIOAHEHMS TPHPOZOOXPaHHBIX
MepOTIPHUSATHE 30HBI Pa3BUTHS HEOAArOIPHATHBIX Te0-
KPHOAOTHYECKHX IIPOLIECCOB BO MHOTO pa3 IpeBblllia-
10T TAOLIaZH HENOCPeACTBEHHOro OcBoeHus. Ecau
B cpeanelt moaroce Poccun ato npesbintenue o6bMHO
paBHO 4-5, To B HeTerasoHOCHbIX paHoHax | uMa-
Ho-I Tewopckoit mpoeumyy cocrasasger 40-50, B Bop-
KYTHHCKOM yroabHoM 6acceiine — 20-30.

MHuorokpaTHblil M azke pasoBbIH MpPoesz Tyce-
HIYHOTO TPAHCIIOPTA 110 TYHZPE, PACYHUCTKA JEpPHO-
BO-PACTHUTEABHOTO MOKPOBA TIPUBOJAAT K YBEAHIEHHIO
F]\y6I/IHbI CE€30HHOIo l‘IpOTaI/IBaHI/IH prHTOB, BO3HHUK~
HOBEHHIO MPOCAZIOK TIOBEPXHOCTH U TePMOKAPCTa, 3a-
60AaYHBAHHIO TPACChI, HHTEHCH(HKALIMH KPHOTEHHO-
ro mydenusi. B pesyabTare mpoBezeHusi reoAoro-pasa-
BEZIOYHbIX PabOT Ha MECTOPO:KAEHHAX He(TH U rasa
M UX MOCAEZYIOIIEr0 OCBOEHMSI OKasbIBAIOTCS Hapy-
wennbiva He Metee 10 % semean. M3 semaenonnso-
Bauusi Bbimazaer 20 25-35 % mnrowazeil oneHbux
nactéuil. Doree MHTeHCHBHBIN Bbiac Ha COXpaHHB-
INMXCs NacTOUIIAX HPUBOZUT K TOMY, YTO KOPMOBas
6asa He ycreBaeT BoccTaHaBAMBaTbcsA. Hapymarorcs
IlyTH MHUIPALAHA OAEHEH.

AKTUBUBaLMA KPHOTEHHBIX MPOLECCOB HEPEKO
MPUBOJAUT K Pa3PYLIEHHIO CTPOUTEAbHbIX IAOILAJOK
elle 0 Hayara CTPOUTEAbCTBA, OTMEYAeTCs CMSTHe
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06CcaZHbIX KOAOHH Pa3BeZIOYHbIX H MOHMCKOBBIX CKBa-
*KMH BCAE/JCTBHE OTTaHBaHHs MEP3AbIX T0POZ TIPH 6y-
PEHHH U TIOCAEZYIONIEro UX MpoMep3aHHs 3a TPy6oH,
TIPOUCXOJUT paspylleHHe coopyxsenuii. | Ipokrazxa
rasoIpoBOZOB, YCTPOHCTBO KapbhepoB CIIOCOGCTBYIOT
PE3KOMY HApyIIEHHIO TEPMHYECKOTO M THZAPOAOTH-
4eCKOTO pexKHMa TPYHTOB, YCHAGHHIO TepMOIPO3BHH.
OrTkauka MpUPOZHOro rasa, 0CO6EHHO Ha HH3MEHHDIX
TEPPUTOPHAX, MOXKET BbI3BATb 3aMeTHble IIPOCAZKH
3eMHOH TOBEPXHOCTH, JOCTHTaloOIIie B LIEHTPAAbHOH
vactu Mectopozkzenuii 8-10 M u, kax caeactBue, 3a-
60AaunBaHMe MeCTHOCTH. | lpu sacTpoiike TeppuTO-
PUH MOZKET OTMEYaTbCs MOBbIEHHE CHETOOTAOKEHHH
H TOSBAEHHE JONOAHHTEAbHBIX HMCTOYHHKOB TeIlAa,
BO3pacTaHHe TAYGHHBI CE30HHOTO MPOTAHBaHHsA, I10-
BbIIIIEHHE TeMIIepaTypbl I0POJ U 06pa30BaHHUE TAAH-
KoBbIX 30H. KckyccTBennblii cryck osep, 06br4HO
BbI3bIBAEMbIH HapyLIEHUSIMH peAbeda, BCerza Coll-
POBOZKZIAETCA HOBOOOPA3OBAHUSAMH MEP3ABIX MMOPOJ
Ha MecTe MOJ03ePHBIX TAAHKOB.

Texnorennast akTHBM3AILIMSI I€OKPHOAOTHYECKUX
MPOLIECCOB B PETHMOHAABHOM IIAAHE M3ydeHa B HaM-
60AbIIel Mepe mpuMenuteAbHO K | umano-I lewopc-
ko#l HererazonocHon nposuHumu [42]. Mcnoabsys
CXeMy pPaHOHHPOBAHHs STOTO PETHOHA II0 YCAOBHSM
pasBUTHsI KpHoreHHbx mpoueccoB (cm. puc. 3.7),
MOZKHO OIHCaTh HAIPAaBAEHHOCTb HX PA3BUTHS TIPH
obIemM TexHoreHese. B o6AracTH MPUMOPCKHX KPHO-
maros (I) caeayer B ocHOBHOM OzKMzATH 3a60AaUMBa-
Husa Tepputopun. B obaactax crrommuoit (I1) u npe-
poisuctoit (III) KpuoAuTO30H OTMewaroTCst peskas
AKTHUBUBAIUA TEPMOKAPCTA, COAMPAIOKIIMH, TePMO-
3PO3HH, Iy4eHHsl, HOBOOOPAa3OBAHUH MEP3ABIX TOAIL
U yBeAHYEHHE TMOPaKEHHOCTH TepPUTOPUH STHMHU TIPO-
neccamu. ZIast octposHO# KproauTosoub! (o6aactb V)
XapaKTepHbl BO3HUKHOBEHHE M aKTHBU3ALMUA IPO3HH,
COAM(AIOKIINH, MyYeHHs], HOBOO6PA30BaHUA MeP3AbIX
TOAIL.

OuenKy ycTOHYHBOCTH T'€OAOTHYECKOH Cpezbl
Ha CeBepe K KOMIIAEKCHbIM TEXHOTEHHbIM BO3JEHCT-
BHSIM LIeAecO00pasHO MPOBOJAUTb IO ABYM OCHOBHBIM
KPHTEPHUAM: 3aLUHIIEHHOCTDb 1103€MHbIX BOJ OT 3a-
I'PA3HEHHs], YyBCTBUTEABHOCTb FeOKPHOAOTHYECKHX YC-
AOBUH K HApYIIEHUSIM U 3aTPsI3HEHHIO TTIOYBEHHO-Pac-
THTEABHOTO CAOSI.

BaLgI/ILQEHHOCTb N0 3€MHbIX BOJZ B KPDHOAHTO30~
HE€ TI'AaBHbIM 06pa30M O6y€J\OBJ\6Ha B3aUMOCBS3bIO
IIOBEPXHOCTHDBIX, HAaJME€P3AOTHbIX H TAAHKOBbIX BOJ,
a TaK:Ke€ TAaAHMKOBbIX BOJ, C M€K~ U NOAMEP3AOTHbIMH

9kozeonoeus. Poccuu




BATPSA3HEHME TTOA3EMHBIX BOA

BOJZaMH. STO OIIpeAEAsIET C]\a6y}0 3alllUIHEHHOCTDb
MOoA3€EMHDBIX BOJ, IIPH INOBEPXHOCTHOM 3arpsi3HEHHH.

Ha reppuropun Tumano-Ilewopckoit mposun-
IIMH TIOBCEMECTHO Pa3BUTbI CKBO3HbIE TaAukH. Ha ce-
Bepe TepPUTOPHH A BOJOCHAG2KEHHs HCTIOAb3YIOTCA
BOJbI TAAMKOB M NOBepXHOCTHble Bogbl. OleHuBaTb
BAIIUIIEHHOCTh TO3EMHBIX BOJ 37eCh B MacliTabe
1:500 000 u meabue cromuo. Ha oraerpnbix xpyr-
nomacmrabubix (1:10 000 u 6oree) yuacTkax moryT
TIPOCAEKHBATbCS BOZOYIIOPHbIE KPHOTEHHbIE H AMTO-
AOTHYECKHE CAOHM, ObeclledMBalollie Ha OIpeJeAeH-
HbIH MPOMEXKYTOK BPEMEHH COXPAHHOCTb MOJ3eMHbIX
BOJL OT 3arpA3SHEHMs, HO B LIEAOM 10 paccMaTpHBae-
MOH TepPUTOPHH Ha HEOTpPe/IeAeHHOE BPEeMsl M0/13eM-
Hble BOJbI, 0COGEHHO HaZMEP3AOTHbIE M TAAHKOBbIE,
OT 3arpsi3HEHHsI He BallMILeHbI.

/lannble CBUZETEABCTBYIOT O TOM, YTO TEPPHUTO-
pust KproAuTo30Hbl | umano-I ledopckoii nposuniuu
Zl0M:KHA ObITb OTHECEHAa K CAab0-, CpejHe- U O4eHb
4yBCTBHTEAbHbIM obAacTsiv 1o TposBaenuio I T]
TMPH pPaspyIIEHHH MOYBEHHO-PACTHTEABHOTO MOKPOBA
U TIpM HEYZOBAETBOPHTEAbHOH BallUIIEHHOCTH TIOJ-
3eMHbIX BoZ. |'eororuueckas cpesa 1o 4yBCTBHTEAb-
HOCTH TEOKPUOAOTHYECKHX YCAOBHUH K TEXHOTEHHbIM
HAPYIIEHHsIM TTOYBEHHO-PACTUTEABHOTO TOKPOBA MO-
2KeT ObITh MoZpas/ieAeHa Ha:

cAa60 YYBCTBHTEABHYIO, E€CAH CE30HHO-TaAbI
croit (CTC) u temmeparypa mopoz He MOryT Me-
HATbCA 3HAYMTEAbHO, Ho aecTpyktuBHble Il TI pas-

BHBAIOTCsAA MHTEHCHBHO;

gysctuTeAbHYI0, ecAn CTC u temneparypa mo-
POZl CYIIECTBEHHO HM3MEHSIOTCA, HO /eCTPYKTHBHbIE
AI'TI nposeasitoTes caabo;

ouenb uyBcTBUTeAbHYIO, eca CTC u Temnepa-
Typa MOPO/, MEHSIIOTCSl 3HAYUTEABHO H /IeCTPYKTHB-
ubie II'TI passuBalorcss unTencusHo.

Ha cospemennom stamne xossiicTBeHHOro 0CBOE-
nus esporneiickoro Cesepo-Bocroka Bonpocht akono-
rO-reOAOTHYECKOU OLIEHKH MPUOBPETAroT OGOABIIOE
sHayenue. llsmenenue ycAoBHH cHeroHakomAeHHs
U 0OBOAHEHMS, paspylleHHe TOPMSIHOrO FOPU3OHTA
MOTYT BbI3BAaTb KaK /JErpaZalliio MEP3AbIX TOALL, TaK
U UX HOBOOOPA30BaHUE, [TOITOMY B DKOAOTO-IE€ONOTH-~
geckux paboTax (MOHMTOPHHT, KapTorpaHpoBaHHE )
Ha CTaAMAX TEXHHKO-dKOHOMHYECKOro 0OOCHOBaHHs
U OLEHKH BO3/EHCTBHSI TEXHOI€HHbIX OObEKTOB HA OK-
pyKaIIyI0 cpeay AIObIX MaciTaboB HEOOXOZHM
F€OKPHOAOTHIECKHUH MIPOTHO3.

Ton I. Esponelickas uacnip

5.3. BAI'PA3HEHUE TNMOA3EMHbLIX BO/

anCHble noA3€MHbIE€ BOJbI

[Toasemuble Bogbl 30HBI AKTHBHOTO BOZOOOMEHA
HCIIBITHIBAIOT HAUGOABIIHE 110 MACIITA6aM U ZAUTEAb-
HOCTH TeXHOTeHHble Harpysku. | loz TexHoreHHOH
Harpyskodl B JaHHOM CAy4Yae HOHHMaeTcst obree
KOAMHYECTBO KHJKHMX H TBEPJbIX OTXOZOB MPOMbIIII-
AEHHBIX TIPEATIPUATHH, KOMMYHAABHOTO H CEAbCKOIO
XO3SIHCTB, BbIPAHATHIBAEMBIX 32 OTPEEACHHBIH MepH-
0/ BpeMeHH Ha onpezereHHol naomazau. | lokasare-
A€M TEeXHOTEHHOH HArpy3KH SBASETCS MOJYAb TeX-
norennoit marpyskun (MTH), xapakrepusyromuii
KOAMYECTBO OTXOZOB, BbIpabaTbIBaeMbIX 3a TOJ
Ha Teppuropun mromazbio 1 km? (teic.t/kM2 B TOZ).
3aecb He paccMaTPUBAIOTCS Pa/IMOAKTHBHOE, TEIAO-
Boe U 6aKTepHaAbHOE 3arps3HEHHS.

B xonue 80-x rr. BCEIT'MHI'EO cosmectno
C TepPUTOPHAABHBIMH TIPOU3BOJCTBEHHBIMH I€OAOTH-
4ecKMMH 06beIHHEHHAMH pa3paboTan CEpHIO THAPO-
reororuyeckux kapT macmrraba 1:1 500 000 zas
ebporneiickoii wactu teppuropun CCCP [60, 61],
B HX YHCAEe KapTy BaIlUIIEHHOCTH M 3arpsa3HEeHHS
noA3eMHbIX BoJ. Ha kapTe BbImoAHEH perHoHaAbHbIH
aHAAHM3 YCAOBHH 3alUMINEHHOCTH TPYHTOBBIX BOZ
u pacrpegerenus MTH.

Jo 50 % TeppuTopun HCIBITHIBAET TEXHOTEHHYIO
HarpysKy, MozyAb kotopoii coctaBaser 1-10 torc.T/km?
B TOZI; TIPUMEPHO TPETb TEPPUTOPHH XapaKTepPH3yeTCs
MTH, pasuemv 10-100 toic.T/xM% B roz. Bnade-
mnst MTH 60aee 1 man T/kM? B rog umeror eaunud-
Hble PaliOHbl C MAKCHMAAbHO BbICOKOH KOHIIEHTPALIM-
ell mpousBozcTBa M HaceAenus. Ha ocraabmo# mro-
IIaZ¥ MOZYAb TEXHOTEHHOH HAarpy3KH He IpeBbIIIaeT
1 toic.t/kM? B roa. MHHMMaibHbIE TEXHOrEHHbIE
Harpy3KH HCIIBITbIBAIOT HEKOTOPblE MAaAOHACEAEHHbIE
CeBepHble PErHOHbI CTPAHbI, MAKCHMaAbHble — 3KO-
Homuyecku passutble [lentpanbnbiit, |loBormckuii
u Yparbckuit paitonnl. Ha samaze Poccun Texmoren-
Hasg HarpysKa pacripeJeAsieTcsl 10 paHoHaM OTHOCH-
TeAbHO paBHomepHo: 3Hauenus VI TH saech usmens-
torest ot 1 g0 10 toic.t/xm? B rog. Jns Lenrpansto-
UepHoseMHbIX paHOHOB M 0co6eHHO Y pana XapaKTep-
Ha pesKas AU(QepeHIHalHs paclpeZeAeHHsT MOZYAS
TeXHOreHHOH Harpysku 1o maomazu or < 0,1 Teic.T
10 > 1 man T/KM2 B roJ.

Cegepo-3anadnvtit IKOHOMUNCCKUTL PATIOH
HPOMBIIIAEHHO U arpapHo passut. Makcumarbubie
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snauennss MTH > 10 toic.t/km? B rog xapaxrepHbl
ara Nenunrpaackonn u Kaaununrpazckoi obaacreii.
[To Teppuropuam Mypmanckoii obractu u Kapeann
TeXHOreHHasi Harpyska pacripefiereHa KpaiHe Hepas-
HOMEpHO, 371eCh Cpeay OOIIMPHbIX HEOCBOEHHDIX Tep-
PUTOPUE KOHLEHTPUPYIOTCS YYaCTKH C MOIIHOH rop-
HO-Z106bIBAIONIEH, METaAAyPTHIECKOH, IIEAAIOAO3HO-
6ymazkHOH mnpombiireHHocTbio. Jas Boaoroackod,

['IckoBckoit 1 Hosropoackoii o6aacreit xapakTepHbI
sunavenuss VITH < 1 TbIC.T/KMZ B roJ.

Vpaascruit sxonomuuecruit paiton. Ha Ce-
BepHoM Ypanre, B | lepmckoit, Openbyprexoit u Ye-
AOGUHCKOH 06AACTSIX — MPOMBIIIAEHHbIX IEHTpAxX
LBETHOH W Y€PHOH METAAAYPIHH, MAIIHHOCTPOEHMS,

XMMHYECKOH, TOPHO-A06bIBaIOILEH, TOIIAMBHOH, Ji€-
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Puc. 5.1. Cxemamuuecraa rapma
ecmecmeennoll 3auUeHnocmu u 3a-
epasnenus nodsemnoix 600 (dannoie
BCETHHTEO):

00acTH TPYHTOBBIX BOJ: | — He3anunieH-
HBIX, 2 — c1a003alNIECHHbIX, 3 — OTHOCH-
TEJIBHO BAIlUIIEHHBIX; TEPPUTOPHIL ¢ TIpe-
00J1a/1AI0IIIM MOJIYJIeM TEXHOTeHHOIT Har-
pyskn, Toic.t/km? B tom: 4 — < 1,
5 — 1-10, 6 — > 10, 7 — 1-50; rpanuip
obaacreii: 8§ — ¢ pasHBIM MOJY/IEM TEXHO-
PeHHOIT HATPY3KH HA TEPPHTOPHIO; BOJIO3A-
Gopbl: 9a — € TEXHOTEHHBIM 3arpA3HEHN-
€M HOJI3eMHBIX BOJ, 96 — ¢ HOITATNBaHN-
€M TIPHPOJIHBIX HEKOHUIIOHHBIX BOJ{

V/ MypMaHck

ActpaxaHb
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peBoobpabaThIBaOIIEH MPOMBIIIAEHHOCTH pacIpe-
ZeAeHHE TEeXHOTEHHOH Harpy3KH HepaBHOMEPHOE.
KpynubiMH MpOM3BOAUTEASIMH OTXOZOB SBASIOTCS
npombitaennbie paiionsr, rae MTH > 10 toic.t/xm?
B roa. |lpumepHo Ha TpeTbelt wacTH TeppUTOPHM
MTH < 1 tbic.t/xv? B roa. Munumanrbhbie 3Have-
nust s10ro nokasareas — go 0,1 teic.r/km? B rog npu-
xozsaTca Ha panonb! | loasproro Ypana u ceabckoxo-
35UCTBEHHbIE PAHOHbI IOTa.

Hlenmpaavnviit u Ilenmpanvno-9epunosem-
HbLL YKOHOMUMCCKUE PAilonbl C TIpeobAazarolen
MallIMHOCTPOUTEABHOH, TOPHO-0OBIBAIOILEH, XUMUYEC~
KOH, TEKCTUABHOU IPOMDIIIAEHHOCTBIO XapaKTepUsy-
torcst snavermsivu MTH or 10 g0 100 teic.t/xm?
B r0ZI: MaKCHMaAbHble 3Hauenust Habaogatotcst B Voc-
xoBckod, [Bepckoit, Koctpomckoit, Tyanckoit, Bopo-
He:KcKoH, DeAropozckoll 06AacTsX; MHHHMaAbHbIE —
B Kanyxckon u Tam6oBckoit.

B Pocrosckoit o6aactu ¢ pasButoit 1 MHOr006-
pasHOH uHAYCTPHel (MaIMHOCTPOEHHE, METaANYPTH-
Yeckas M XMMHYECKas MPOMbIIIAEHHOCTb) HAHGOAb-
mme suasennss MTH (> 100 toic.t/xm? B roa) npu-
xoasrest na Axcaiickuit 1 OkTa6pbCcKHil paHOHBI.

Ha 6oabmmet wactu Ioeoaxnccrozo u Cesepo-
Ragrascrozo sronomuueckux paitoHoé OCHOB-
HbIM BHJOM XO3SIMCTBEHHOH JESATEABHOCTH SIBASIET-
CSl CeAbCKOXO3SIHCTBEHHOE TPOU3BOJACTBO. -SHaueHHs
MTH ne npespimaror szecs 1 oic.T/xm% B rog.

CorocTaBass IpUBeEHHbIE JAHHbIE O TEXHOTEH -
HOH HarpysKe Ha OTZEeAbHble SKOHOMHYECKHE PaHOHbI
eBpornelickoit yactu PM ¢ gaHHbIMM O ecTecTBeHHOM
3aIIUIIeHHOCTH noaseMHubx Bog (puc. 5.1), moxmHo
3aMETHTb, YTO OCHOBHAs JIOAS HArpy3KH Yallle BCero
TIPUXOJUTCA Ha TEPPUTOPHH, B TpeeAaX KOTOPBIX
H0Z3eMHbIe BOZbI He BallUIIEeHbl OT MPOLECCOB 3ar-
psasuennsa [61]. Kpynuble npombimaennbie u agmu-
HUCTpaTUBHbIE 1IEHTPbI Pa3MEILAIOTCs, KaK TPaBHAO,
B IOAMHAX KPYTHBIX peK, K KOTOPbIM MIPHYPOUYEHb] He-
3aIMIIeHHbIe [PYHTOBbIe BOZbl. KoHIeHTpamus mpo-
MBIIIAEHHOCTH U HaceAeHHs OGYCAOBAMBAaeT B CBOIO
ouepesb KOHLIEHTPALIMIO MECT 3aXOPOHEHHs] OTXOJOB,
M, KaK CAeJCTBHE, HabOAIOZAeTCs O4aroBoe PasBHTHE
obAacTell MPOMBIIIAEHHOTO 3arpsi3HEHHsT 110/13€MHbIX
Boz (Ypan, [ToBorxbe).

O6mmpubie npocTpaHcTBa Meaaypeunii Heuep-
HO3eMHOH 30HbI, I0:KHblEe paHOHbI PoccHH 3aHATbI
CEABCKOXO3SIICTBEHHbBIMU YrOZbsIMH, IIPU OCBOEHUH
KOTOPBIX IIHPOKO HCIOAb3YIOTCSI MHHEPAaAbHbIE U Op-
raHU4eCKHe YAOOpeHHs, MEeCTHLHZbI. -J/eCh TaKzKe

Ton I. Esponelickas uacnip

OTMedaeTcsl yXyZALIeHHe KauecTBa I10Z3eMHbIX BOJ,
HO TIPOLIeCC MeHee MHTEHCHBEH, XOTsl HapacTaeT BO Bpe-
MEHH U UMeeT PerHOHAAbHbIH XapakTep. | akum obpa-
30M, BBICOKasl TEXHOTeHHasl HarpyskKa Ha TeppPHUTOPHH
IIPH OTCYTCTBHH HA/JEKHBIX IPHUPOJAHDBIX DKPAHOB
[PUBOAUT K (POPMHUPOBAHUIO YCTOWYUBbBIX 04aroB 3a-
rpsisHeHus nozseMubix Bog [97].

Amnaaus caMoouMIleHHsI MO/3EMHBIX BOJ IOKa-
3aA, YTO YaCTO MPOHCXOAUT HEOOPATHMOE MOCTOSTHHOE
HAM JIAMTEABHOE HaKOIAEHHE B HHX HEKOTOPbIX Be-
mects. K uX uyHMcAy OTHOCATCS coesmHeHMs asoTa
U OpraHuYecKHe COeJMHEHHsl. | eMIIbl ecTecTBeHHOH
ZIEHUTPUMDUKAIIMH TI03EMHbIX BOJL OTCTAIOT OT POCTA
06'bEMOB HCTIOAb30BaHMsl a30THbIX yAobpenui. Jle-
HUTPUQULIMPYIOIHE MHKPOOPTAHU3MbI HE MOTYT Ie-
pepaboTaTh Macchl as0Ta, NOCTYNAIOIIUE B I0/3eM-
Hbie Bozbl. [ lpu cymectsyronux Texsororusx u o6mb-
eMax BHECEHMsl a30THbIX yZA0O6peHHH Mbl 06pedeHb
Ha JAMTEABHOE COXpaHEHHe MO/J3EMHbBIX BOJ C BbICO-
KHMH CO/lep:KaHusAMH coejunenuil asora (puc. 5.2).

Barpsi3HeHHe T0/3eMHbIX BOJ, OPraHHYeCKHMH Be-
IIECTBAMHU TaKzKe CBsI3aHO C HEZOCTaTOYHOH HX Oydep-
Hoit criocobrocTbio. Ob1mee wrcAo HanboAee YacTo 06-
Hapy?KUBaeMbIX B I10/[3¢MHbIX BO/IaX TEXHOIE€HHBIX Opra-
nuyeckux Bemects npubamkaercs k 100. ¥Ycranosaeno,
YTO CYLIECTBYIOT TOABKO OIpeZEeA€HHbIE IPYIIbI Op-
raHUYeCKHX BeIeCTB, KOTOpble HanboAee 4acTo (PUK-
CHPYIOTCSI B 3arpsIBHEHHDbIX MOA3€MHbIX BOJaX. JTO
IIpeZIeAbHbIE U HEIPEJEAbHbIE YTAEBOAOPObI, UX XAOP-~
npousBoAHbIe (MXAOPMETaH, TPUXAOPMETaH, TeTpax-
AOpMeTaH M JIp.), apoMaTH4YeCKHe yraeBogopoabl (6eH-
30A, TOAYOA, (PEHOA H Jp.) U HX XAOPIPOUSBOAHbIE
(xr0pbenson, AUXAOPOEH30A, XAOPHEHOA U JP.).

XAopsamellieHHble  YTAEBOAOPOAbI — YHHUBEp-
CaAbHBIH COBPEMEHHDBIH 3arpsi3HUTEAD TI0A3EMHBIX BOZ,.
Omnu pacrnpocTpaneHbl B pa3sHOO6Pa3HbIX MPOMbIITI-
AEHHBIX 1 KOMMYHAaAbHO-ObITOBBIX BHZAX 3arpsiaHe-
mui (taba. 5.1).

Hau6oaee yacto B mogsemubix Bogax o6Hapy-
?KUBAIOTCSI BBICOKHE KOHLIEHTPALMHU I1POM3BOJHbBIX
TaKMX YTAEBOZOPOJOB, KOTOPble TPEGYIOT 2ECTKHX
YCAOBHH OKHCACHHSA. DTH BelllecTBa HaHOGOAee YCTOM-
YMBBI B PA3AHUHBIX T€OXMMHYECKHX U (PUBHKO-XHMH-
YeCKHX YCAOBMAX NozseMHbIX Boz. JIaa moaHoro ux
OKHCAeHHsI HeOGXOMMbI MAH OYeHb CHAbHbIE OKHCAHTE-
AM (THITa XAOPHO#M KHCAOTBI), HAM OYeHb aKTHBHbIE GHO-
XUMHYECKHe TIPOLIECChI TPH BBICOKMX KOHIIEHTPALIMAX
Kucropoga. lax, aaa okucrenuss 1 mr mpezeabHoro
HeTAHOro yraeBozopoza Heobxogumbr 3-4 mr Oy,
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TEXHOTEHHBIE SKOTEOAOTUMYECKUWE MPOLUECCH M ABAEHUSI

MeKAY TEM KaK MaKCHUMAAbHOE KOAMYECTBO KHCAOPO-
za, OOHapy:KHBaeMoe B IIOZ3EMHBIX BOZaX, O4YeHb
peaxo aocturaet 10 mr/a. Ilostomy Takue opranu-
YeCKHe BeIUecTBa y»Ke Ha HAYaAbHBIX CTaZHsIX OKHC-
A€HHsI CTIOCOGHBI AHIIHTD [0Z3€MHbIE BOABI KHCAOPO-
21a ¥ cHU3UTb ux Fh 10 HU3KHX MOAOKUTEABHBIX 3HA-
yeHHH. JTO aBTOMATHYECKHU MPEKPAIIaeT JaAbHeHIIH
TIPOLIECC OKHCAEHHsI YTAEBOZOPOZOB. Y TAEBOJOPOZDI

¥ KHCAOPOZ, SIBASIIOTCsI aHTarOHUCTAMH B 10 3€MHbIX
BOZAX W IOSIBAEHHE B HHUX YIA€BOZOPOZOB COIPO-
BOK/IAETCsI OPEOAOM GECKHCAOPOAHBIX BOJ. Ba-
HEHIIUH pe3yAbTaT 3arpsisHEHHUs] I0J3eMHBIX BOJ
OPraHHYEeCKUMHU BEIIECTBAMH — CHH:KEHHE HX OKHC-
AHTEABHO~BOCCTAaHOBUTEABHOIO TIOTEHLIMAAA U CO37a-
HHE TeOXMMHMYECKHX YCAOBHH ZASI MHTPAUMH Iepe-

MEHHO-BAA€HTHBIX 3AEMEHTOB, HH3KOOKHCAEHHDbIE

KanuHuHrpa,
N pan

~

Puc. 5.2. Yacmoma ecmpeuae-
Mmocmu  nosviuiennozo  (6oaee
HJIK,) codepaucanus NO3 ¢ nod-
semnbix 6odax, % (no B.11.3axy-
muny, C.P. Rpaiinosy):

1 —<10; 2 —10-50; 3 — > 50
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BATPSA3HEHME TTOA3EMHBIX BOA

CO€JUHEHUST KOTOPDbIX HMMEIOT BbICOKYIO pPaCTBOPH-~

moctb (Fe?*, Mn2*, Hg, P, NH4 , As u ap.).

PacnipocTpanennbie opraHudeckye BelecTsa 3a-
IPA3HEHHBIX II0A3EMHBIX BOZ II0 WX CIIOCOOHOCTH
OKHCASATBCSI MO?KHO PACTIOAOKHTD B CAEZYIOIIMH PsiJL:
npezieAbHbIe U apOMaTHYECKHE YIAeBOZOPObl, HEIrpe-
ZleAbHbIE YTA€BOZOPOADBI, CITHPTbI, KHUCAOTBI. JTOT
psAZL COOTBETCTBYET YMEHDBIIEHHIO MOAEKYASIPHOTO

Tabauna 5.1

Konnenrpanus opranuuecknx semects
B TPYHTOBBIX Bojax cBaiok [256]

Yucso Konnenrtparmms, MKr /11
CoeanHenus onpesie-
Jennii | cpesiHsis | MaKCHMaJsIbHAS

Terpaxsoparan 277 56,1 6504
Tpuxsoparan 277 1013 128000
[Twc-1,2- luxaoparan 153 22095 411000
Bensoa 127 141 1795
n-mM-Kenionn 92 39,9 447
1,1,1-Tpuxsoparan 206 16,5 270
Tpuxmopmeran 236 76,2 2800
1,2-/luxnopatan 16 107 210
Bununxmaopuz 136 1693 12000
Tomyon 127 73,2 911
[luxaopmeTan 114 38067 499000
Terpaxyopmeran 201 1,2 23
4-Merundenoa 124 42 283
2-Merundenoun 124 10 63,9
Xop6enson 93 52,9 388

1,2- IuxaopOeH3ot 90 1,4 6,6

1,4- Tuxaop6enso 90 31,9 265
Hadranmnn 124 2,2 12,6
DTun6eH30.1 124 32,2 160
o-Kenmon 127 13,8 69
2,4,6-Tpuxaopdenosn 124 3,2 241
3,5-Aumerndenosn 124 16,2 61
denout 124 2,2 5,6
1,1,2-TpuxJsopatan 140 36 190

1,3- Auxaop6ensot 90 11,5 74

Ton I. Esponelickas uacnip

Beca BEIIECTB, YHCAA aTOMOB yraepoga. dem MeHbie
6yZyT 9TH MapaMeTPbl, TEM MeHbIIIE KHCAOPOZA HEOO-
XOZMMO ZAsl OKMCAEHHs] OPTaHUYECKUX BELLECTB U TEM
MeHBIIIE BEPOSITHOCTb UX COXPAHEHHs] B I0/3€MHbBIX
Bozax. | lostomy B 3arpsisHeHHDBIX MOA3EMHBIX BOZAX
MBI Yaile 06Hapy:KUBaeM IPeleAbHbIE H apOMaTHIEC-
KHE YIAEBOJZOPOJbI, KOTOPbIE B PaHOHAX C PA3BUTOH
XUMHYECKOH MPOMBIIIAEHHOCTBIO NIPUOOPETAIOT PEru-
OHAAbHOE PACIPOCTPAHEHHE, & CIIUPThI U KapOGOHOBbIE
KHUCAOThI OGHapy:KMBaeM Ha AOKaAbHbIX YYacCTKax,
TATOTEIOIUMX K UCTOYHHKAM 3arpsisHEHHH.

B CEAbCKOXOBﬂﬁCTBeHHbIX peI‘I/IOHaX IIOMHMO HH~
TPATOB Ba:KHEHIIEH sIBAsieTCsl NpobaeMa, CBs3aHHas
C TIPUMEHEHHEM [1eCTHUHOB, a B IIPOMbIIIACHHbIX —
AHOKCHHOB. B ceabckoM xossificTBe pasBHTBHIX CTpaH
ucnoabsyercs 300 Bugos nectuuuzaos. B noasemubix
Bozax obHapyzkMBaroT ux okoro 50, cpeau HUX Mak-
CHMaAbHbIE KOHIIEHTPALHH XapaKTePHbI AAs TOAH-
XAOpIIMHeHa, TokcaeHa, suzocyabpana (XOIT),
JMBUHOHA, aAbaukapba, cesuHa (kapbonatbi) 2,471,
2,4-5T [171]. Ocobyio omnacHoCTb INpPEACTABASIOT
MbILIbAKCO/IePIKAIIHE TIECTHIIU/bI; UMEIOTCS MaTepHa-
ABI O TOM, YTO B pailOHaX HX HCIIOAb30BAHHs KOAM-
4eCTBO MBIIIbsIKA B I103eMHbIX BOZAX YBEAHIHBAETCS
a0 0,6 mr/a, uro Ha nopsazaok sbmre ero [ 1/JK,.

Bazkubiv HanpaBaeHHEM SKOT€OXHUMUM SIBASETCS
H3yYEHHE JUOKCHHOB — YpPE3BbIYaHHO TOKCHYHBIX
KHCAOPOZAHDBIX COEAUHEHHH XAOP~ U GPOM3aMELLEHHbIX
apOMaTHYeCKHX yrAeBozopoaos (ocobeHHO (eHoa
u 6ensora). Ob6pasoBaHHe AMOKCHHOB — THIIHY-
HbIH [POLIECC MHOTHX XHMHYECKHUX IPOU3BOJCTB,
XapaKTePUBYIILUXCS XAOp- U OpomM3saMelleHHUAMHU
apOMaTHYECKUX YIAEBOZOPOAOB B IPUCYTCTBHH KHC-
ropoza. Besze, rae xaopupyior geHoabl, 06pasyioTcs
auokcunbl. | akux npoussozacts B Poccun muoro.

C Touku 3peHusi MPOO6AEMbI 3arpsASHEHHs 10 -
3eMHBIX BOJ O4eHb BaxHbIM sIBAAETCA 06pasoBaHMe
JMOKCHHOB TIPH CIEIHaAbHOM XAOPHPOBAHHH BOJDbI,
cozepzxaieii rymycosbie (()yAbBO- H I'yMHHOBbIE KHC-
Aotb). (DyAbBO- M TYMHHOBbIE KHCAOTBI COZEpIKATCs
B IOBEPXHOCTHbIX M TPYHTOBBIX BOJAX Ha GOAbIIe#
gactu EBponefickoit Poccum; geHoAbr pacrpoctpane-
Hbl B BOZAX BCEX ee KPYIHbIX peuHbix cucrem. | lpu-
CYTCTBHE JHOKCHHOB B M0/I3€MHbIX BOZAX XapaKTepHO
y2iie ZIASl MHOTHX [POMBIIIAEHHbIX PErHOHOB; OOHApy -
wxennpie koHuentpaan (20 mxr/a = 2000712 r/x)
Ha HECKOAbKO TopsakoB MmoryT npesbmiath | IZAK,.
ZJlMOKCHHBI TTOMMMO BBICOKOH TOKCHYHOCTH HMEIOT
ZlBa OTPHIIATEAbHBbIX KauecTBa: BO-NIEPBbIX, DTO yike
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OKHCAEHHbIE COEJMHEHHUS U TI09TOMY OHH HeE y4acTBY-
IOT B FEOXMMHYECKUX PEAKLIHUSIX C BELIECTBOM I10/I3€M-~
HbIX BOJ. BO-BTOprX, JHUOKCHHDI CHOC06HDI MI/IFpI/I-
pPOBaTh B MOA3EMHbIX BOZAX, JAAUTEABHO HE pacriaza-
scb. [lepuoa moaypacmaza AMOKCHHOB B TouBax
cocraBaster 10-12 aer. U3 ckasannoro sicuo, uto
B YCAOBUSIX BallOAHEHHOH COPOUMOHHON EMKOCTU MEA~
KO/IMCIIEPCHBIX [I0PO/, BEPXHUX BOJZOHOCHBIX TOPH30H-~
TOB JMOKCHHbI BeAyT cefsi KaK KOHCEPBATHUBHbIE Be-
IIECTBA U UX MUTPALIUs HE MOKET CZIep:KUBATHCS Teo-
XUMHYeCKUMH OapbepaMu.

Msmenenuto xummdeckoro cocrasa Bozbl MOZ-
BeprKeHbl Pa3AHYHbIE BOJIOHOCHbIE TOPH3OHTHI —
OT YeTBEPTHYHbIX 710 TpoTeposoiickux. | lo orenkam
BCEI'MHI'EO aonpeaeabubie usmenenus kadectsa
MoA3€MHbIX BOJ,, BbI3BBaHHbI€ PAaCCMOTPEHHDbIMH BbIIIIE
npolieccaMu, TMPOSBASIOTCS HAa eBPOINeEHCKOH yacTu
CTpaHbI TIOYTH MOBCEMECTHO.

anpezeabnoe zarpsisnenue (zanee npocto “sa-
rpsisHEHHe ) BBIIBAEGHO B TEPBbIX OT IOBEPXHOCTH
SKCIIAyaTHPYEMbIX BOZOHOCHBIX TOPH30HTaX IOBCE-
MECTHO, HO MMEeT AOKaAbHOE paclipOCTpPaHeHHe.
[To cocrosmuio na 1999 r. us obmero uucaa aocto-
BEPHO YCTAHOBAEHHBIX 04aroB M obAacTell 3arpssme-
st nozsemubix Boz, okoro 80 % pacriorozxeHsr B eB-
poneiickoit yactu PM.

OcHoBHbIE KCIIAyaTHPyeMble BOZOHOCHbIE TOPH-
30HTBI U KoMIAeKchl Llenmpa.viozo u Ilenmpass-
no-Yepnoszemnozo sronomuneckux paiionos cus-
3anbl ¢ yetBepTHunbiMu (fpocrasckas, Msanosckas,
Koctpomckas ob6aactu), merosbimu (Kypexas, Bearo-
poackasi, Dpsinckas, Boponesxckas obractu), xamen-
noyroabubivu (IMockosckasi, Cmonenckas, Tsepckas,
Kany:xckas, Psasanckas, Baagumuposckas obractu),
aesouckumu (Opaosckast, yactuuno Dpsuckas, Au-
nenxasi, CMoAeHCKass 06AaCTH) OTAO2KEHHSAMH.

OTH 9KOHOMHYECKHE PAalOHbl XapaKTepU3YIOTCs
MHOIOOTPACAEBOH IPOMbIIIAEHHOCTbIO U Pa3BUTHIM
ceabckuM xossiictBoM. O6b1uHO X03sicTBEHHbIE 06D~
eKTbI IIPUYPOUYEHBI K PEYHbIM ZOAMHAM. XapaKTepHOH
0COOEHHOCTDIO TaKHX IPUPOLHO-TEXHOTE€HHbIX CHCTEM
C BbICOKUM MOJYAEM TEXHOTE€HHOH HArpys3KH U HU3KOU
€CTECTBEHHOU B3alMILEHHOCTbIO OJA3EMHBIX BOJ 5B~
AsleTCsl IIHPOKOEe pPa3BUTHE OYaroBOIO 3arpsi3HEHHs
STHX BOJ,.

B Llentparbnom u [lenrparbno-Yepuosemuom
paiionax BbisiBAeHO cooTBeTcTBeHHO 136 U 89 ouaros
sarpsisHenus rozasemubix Bog. Crextp sarpsismsiro-
IUX BEIIECTB NIHPOK: CYAb(ATbI, XAOPH/IbI, TSKEADbIE
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MeTaAAbI, a30TCOoZepKaIIHe BelIecTBa, He(TelpoayK-
b1, peHoAbl U Zp. OCHOBHBIMM HCTOYHMKAMH 3arpsia-
HEHHUs SABASIOTCS HAKOITHTEAH TIPOMBIIIACHHBIX CTOKOB,
NoAHroHbI TBepabIx 6brToBbIX 0TX0z08 (1HBO), aBToO-
TPAHCIIOPT, 3arpsi3HEHHbIE TOBEPXHOCTHDIE BOZOTOKH.

BarpsisHenne MOA3eMHbIX BOJ B GOAbIIMHCTBE
CAY4aeB AOKAAH30BAHO B MPOMbBIIIAEHHO-CEAUTEOHBIX
30HaX M PACIPOCTPAHSAETCS B TPEJEAaX OTpaHUYEH-
upix maomazeil (20 5 km?). Cpeansis HETeHCHBHOCTD
sarpsisaenusa cocraBaer 1-10 T1JK,. Hau6oabmee
TEeXHOTEHHOE BO3/IEHCTBHE HCIBITBIBAIOT BOZOHOC-
Hble KOMIIAEKChI YeTBEPTHYHBIX H KAMEHHOYTOABHbIX

OTAOZKEHUH.

Bbicokas TexHoreHHast Harpyska Ha IOZ3eMHbIe
BOZIOHOCHbIE CHCTeMbl B LIEHTPaAbHbIX paioHax Poc-
cun (B MockoBckolt ob6AacTH cymmapHasi MAOIIazb
HaKOIHUTeACH OTXOZOB COCTaBASeT 6onee 2 MAH ra)
M HHM3Kasg eCTeCTBEHHAs 3aIUHIIEHHOCTb MOZ3eMHbIX
BOZ 06YCAOBAHBAIOT (POPMHUPOBAHIE MHOTOUHCACHHDBIX
04YaroB 3arpsA3HEHHs] B BOJOHOCHBIX KOMITAEKCAX.
Bozaosa6opubie coopy:xenus I loamockosbs, skcraya-
THPYIOIIME KAA3bMEHCKHH, KACUMOBCKMH H ITOZOABCKO-
MSYKOBCKHI BOJOHOCHbIE TFOPH3OHTBI 4aCTO HMEIOT
HPU3BHAKY 3arpPA3HEHMs I0Z3eMHbIX BOJ U IepeBese-
Hbl Ha TexHudeckoe BozocHabxsenue: moc.Crapas
Kynasua (opranuyeckoe sarpsisuenue), Abrtkapuso,
Aio6epupr (3arpsisHeHHe He(TENPOAYKTaMH) M JIp.

B paiione xkpymueiiniero B Poccun u Eppore
TI/IMOXOBCKOFO IOAHMI'OHAa TBEPJbIX IPOMDIIIAEHHO~
6brroBbix otx0n08 (Mockosckas o6aacTb) sarpsisHe-
HHe pacrpocTpaHuAoch A0 TAy6unbl 50 M u Goree
(10 KaCUMOBCKOTO BOZIOHOCHOTO FOPU3OHTA — TPETh-
ero OT MOBEPXHOCTH). -3/1eCh 110 BCEMY 3arpsi3HEHHO-
My paspesy KOHLEHTPALMH MeaM, LIMHKA W CBHHLA
npesbimaror [ [ZIK,. B rpynToBom BogoHOCHOM ropH-
30HTE 110 OT/IEABHBIM CEABCKUM KOAOZLAM 3a(HKCHPO-
BAHO CBEPXHOPMATUBHOE COJEPIKAHHE HHTPATOB.

B oxpecrnocrax Kyuunckoro (Mockosckas 06-
AacTb) moaurona saxoponenus | DO sa Bpemsa ero
SKCIAyaTalMd o6Iuas MHHepaAM3allds TPYHTOBbIX
Bz BbIpocaa 10 5 r/am>, B 15-20 pas npespicu Ha-
4aAbHYIO, 3HAYHUTEABHO BO3POCAO COZIEp2KaHHE B BOJE
XAOPUZIOB M CyAb(artoB, obmas zkectkoctb B 10 pas
YBEAHYHMAACh 110 CPABHEHHIO C €CTECTBEHHOH (DPOHOBOH;
cozep:KaHue HUTPATOB, aMMOHHsI, HUTPHTOB TIpeBbIIIa-
er [1/JIK,, ormeuaercss TennoBoe sarpsisHenue moz-
semubIx Bog [154].

B HoBomockoBckoM HpoMBbIIIAEHHOM pafioHe
(Tyabckas 0o6racTb) cocTaB MPUPOAHBIX BOZ CyIIe-
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BATPSA3HEHME TTOA3EMHBIX BOA

CTBEHHO H3MeHEeH B CpPaBHEHHH C eCTeCTBEHHbIM COC-
tosuuem. O61mas MuHepaAM3alHs MOA3EMHbIX BOJ
30HbI AKTUBHOT'O BOZI0OOMEHA Ha HEKOTOPBIX yYaCTKax
Bospocaa B 4-5 pas u cocrasasger 1,5-2 I‘/ZLMS, coc-
TaB U3MEHHUACS C THPOKapOOHATHOIO Ha CyAb(aTHbIH,
XAOPHUZIHBIN, MHOT/ZIAa HUTPATHBIH, YXYZAIIHAUCH Opra-
HOAEINTHYECKHE CBOMCTBA IOJA3EMHbIX BOZ.

Xo3sHCcTBEHHO-NIUTbeBOe BogocHab:kenue Ce-
geprnozo u Cegepo-3anadnozo IKOHOMUUCCKUX
Pailonoe Hapsity ¢ NHUPOKHUM HCIIOAb30BAaHHEM IO~
BEPXHOCTHBIX BOJ 6a3HUpyeTcsi Ha BOZOHOCHBIX TOPH-
30HTax M Kommaekcax Jenunrpazackoro, Cesepo-
lBunckoro apresuanckux 6acceiinos u Daaruiickoro
6accedHa TPEIUUHHBIX BOJ.

OCHOBHPIMH 3KCIIAYaTHPYEMbIMH BOZOHOCHBIMH
ropusontamu u komrrekcamu B Cesepo-3amazuom
paloHe CAy:KaT IPYHTOBbIE BOZAbI (DAIOBHOTASILIHAAD -
HbIX, 03€PHO-AEJHUKOBBIX OTAOXKEHHH, HAlOpPHbIE
U 6e3HanopHble N0A3eMHble BOZbI HHKHETPHACOBBIX,
KeMOPHUICKO-0pI0BUKCKHX MOPOJ. | pyHTOBbBIE BOZbI
B YeTBEPTHUYHbIX U KOPEHHBIX OTAOKEHHUSIX U M/ PaB-
AMYECKH C HHMH CBsI3aHHble HallOpHble BOJOHOCHbBIE
TOPUB0OHTBI XaPAKTEPUSYIOTCS OYEHb HHUBKOH €CTeCT-
BEHHOH 3aIMIIEHHOCTbIO. -3/ech BbIIBAEHO 38 oua-
TOB 3arpsi3HEHUs M0J|3€MHBIX BOJ IPEUMYIIECTBEHHO
[EPBOrO OT MOBEPXHOCTH BOJZOHOCHOTO FOPU3OHTA.

OcHOBHBIMH 3arpsA3HAIONIUMU BeIECTBAMH B ar-
papHbIX pallOHaX SIBASIOTCS a30THbIE COEAMHEHHs
M JpyrHe HHIPEeJHMEHTbl MHHEPAAbHBIX yAOOPEHHH,
B IIPOMDIIIAECHHBIX — OpPraHHYecKHE COeJHHEHHs], Bbl-
pabaTbiBaeMble NPEAIPUATHAMH JepeBoobpabaTbiBa-
IOIEH U LEANOAO3HO-OYMaKHOH IMPOMBIIIAEHHOCTH,
HE(TENPOJAYKTbI, a TaKiKe CYAb(ATbl, XAOPHUZbI, HHU-
KeAb, MapraHen, gocop (BAUsSHHE XBOCTOXPAHHAHIL
M OTBaAOB TOPHO-ZOOBIBAIOLIEH IIPOMbBIIIACHHOCTH ).
[Tomumo npsiMoro BAMSIHMSI Ha Ka4ecTBO MO/3EMHbIX
BOZ, TIPOMBIIIAEHHBIX OTXO0/I0B, CKAJUPYeMbIX Ha TIO-
BEPXHOCTH, 3arpsi3HeHHe T10/3eMHbIX BOJ Ha y4acTKax
TIpUpeYHbIX BoZ03a60poB B Hacceiine p.Hepa cpasano
C sarpsisHEHHEM MOBEPXHOCTHbIX BoA. B pekax Boa-
xoB, Ayra, Beaukas [ Tarocca, Maxopa, Caassnka co-
Zlep:KaHue He(TENPOAYKTOB U (DEHOAOB HHOTZA IIpe-
sbimaer [ 1K, B 10-120 pas, CITAB — 5 1,5-5 pas,
muaka — B 10-60 pas. Barpsasuenne noasemHbIx Boz
Ha Deaomopckom mobeperkbe CBA3aHO C BHEZPEHHEM
MOPCKHX BOZ, B 3KCIIAyaTHPYeMble TPYHTOBbIE BOZOHOC-
ubte ropusontbl 1o pexam Vlesemnb, Cepepnas Jluna
u ap. [ [romazu ycranosaennoro sarpsisHeHust mozsem-
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HbIX BOZ, KaK IpaBHAo, He 6oaee 1-5 xvm?. Mnrencus-
HOCTb 3arpsisHeHusi peako npesbimaer [ [/JK,.

[To cocrosinuio na nasaro 90-x rr. ma Maxopc-
KOM IIAATO, C KOTOPbIM CBA3aHO KPYITHOE MECTOPOZK -
JZleHHe TIPeCHbIX M0/3eMHbIX BOJI, 3arpsi3HEHHE B 30HE
BAMSIHUSI KPYITHBIX CEAbCKOXO3SHCTBEHHBIX 0GbEKTOB
pacnpoctpanuroch g0 raybun 40-60 m. Ha Bozosa-
6opuom yudactke I loatoctposo B Caukrt-Iletep6ypre
B 9KCIIAYaTUPYEMOM ME:KMOPEHHOM BOZOHOCHOM IO-
PU30OHTE 6bIAA MOBbBINIEHA 0 CPABHEHHIO C (DOHOM
MHHepaAHu3alusl, (PUKCHPYIOTCs HUTpaThbl. B mocaea-
HHE TOZbl COCTAaB BOZbl CTaGHAH3HPOBAACH; MPOBO-
JUTCsl TIIATEAbHbIH KOHTPOAb 3a 3KOAOTHYECKHM
coctosiunem yudactka. Ha Baazae Hosropoackoit
06AacTH, BoOCHab:KEHHE KOTOPOro OCHOBAHO Ha TOJ-
3eMHbIX BOZAX AHXBHHCKO-MHXaHAOBCKOTO BOZOHOC-
HOrO KOMIIAEKCA, BbIABAGHO 3arpsA3HEHHEe II0Z3eM-
HbIX BoZ, 60poM, 6apueM, AUTHEM U ZPYTHMHU BellecT-
BaMH, CyMMapHOe OTHOCHUTEABHOE COZep2KaHHe KOTO-
pbix npesbimaer | [ZIK,.

B Pecny6auxe Komu, rae xossiicteenno-nurbe-
BOE BOZOCHAG:KeHHe OCHOBAHO Ha HCIIOAb30BAHHH
O/ 3eMHBIX BOJ, YeTBEPTHUHbIX, HHKHEIIePMCKUX H Zie-
BOHCKMX oTA028eHuH | lewopo-Tumanckoro apresuan-
cKoro 6acceiina, BbraBAeHO cBbie 80 ouaros sarpss-

HEHHUA II0A3€MHbIX BOJ.

OCHOBY MPOMDIIIAEHHOCTH PETHOHA COCTABASIOT
He(TerasoZ06bIBAIOIUN KOMIIAEKC, AECHAsI U ZEPEBO-
obpabaTbiBatonias orpacan. OTAHYIHTEABHOH ero 0co-
6eHHOCTbIO SIBASIETCS CYILECTBOBAaHHE IAOIIAZHBIX
U PErMOHAABHBIX AUHEHHBIX HCTOUYHHUKOB 3arpsisHEHHUs]
FEOAOTHYECKOH CPEJbl, CBsI3aHHBIX C HE(TErasoBbIMU
MECTOPOKAEHUAMH H X HH(]PPACTPYKTYpoH (mocenkH,
TPy6OIIPOBOADI U T1p.). -3€Ch HEOAHOKPATHO BO3HH-
KaAM KPYIHOMAcCIITaOHble aBapUUHbIE CUTYalluH, Ha-
6Ar0ZaeTCsl HMHTEHCHBHOE 3arpsi3HeHHe ITAACTOBBIMH
BbICOKOMHHEPAAU30BaHHbIMH BOJaMH MOBEPXHOCTHDIX
BOZOTOKOB M BozoeMoB. VHrpeauentamu, sarpsizus-
IOIIMMH [10/l3€MHbI€ BOZbI, SIBASIIOTCS IOIyTHbIE pac-
COABI HE(QTSHbIX MECTOPOKEHUH, HEPTENPOLYKTHI,
XO3SIUCTBEHHO-6bITOBbIe CTOKU. | [Aomazu BbIABAEH-
HbIX 04aroB 3arps3HEHUs M0J3€MHbBIX BOJ B I1POMbILLI-
A€HHBIX PAHOHAX COCTABASIIOT JECSATKH KBaJPAaTHBIX
KHAOMETPOB, a Ha HedTenpombicaax Pecrrybanku Ko-
MH — COTHH KBaZJpaTHbBIX KHAOMETPOB.

MuTencusHOCTD yrABOZOPOJHOTO 3arpasHeHMs
H03eMHbIX BOJ Ha TEPPUTOPHH PECITyOAHKH BbICOKA.
Hanpumep, B rpynToBBIX Bozax YXTbl cozep:aHue
HEeTENPOLYKTOB B OTZEAbHBIX CAyYasX B COTHH pas
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npesbmmaer [ [/IK,, Ha ropoackom Bozosa6ope Ile-
4OpbI OKHUCAAEMOCTb IPYHTOBbIX Boz B 16 pas Bbime
HOPMATHBOB ZAs uTbeBbIX Bog. OTcyTcTBHE X035M-
CTBEHHO-(DEKAAbHOH KaHAAM3alMH BO MHOTHMX Hace-
AGHHBIX ITYHKTaX OIIpeJeAsieT BbICOKOe aMMOHMHHOE
3arpsi3HEHHe MEAKHMX Bozo3abopos. Hesnauureabnoe
10 MAOIIAZY M MHTEHCHBHOCTH aMMOHMEHOE 3arpsia-
HeHMe TI0/I3eMHbIX BOJ IPEBAAUPYET HaZl ZAPYTHMH BH-
ZlaMH 3arpsi3HEHHS.

Bo mHOroM cxozHO cocTostHME KCIIAYaTHPYEMbIX
MOJ3eMHbIX BOZ ¥panavcrozo, Boazo-Bamcrozo
u Ilosonmnccrozo sxonomuneckux paiionos. Hs-
3a HMSKOHM €CTECTBEHHOH B3alMILEHHOCTH U TECHOU
TUZPABAMYECKON B3aUMOCBSI3H BOZOHOCHBIX [OPU30H-~
TOB B palOHaX HMHTEHCHUBHbIX TE€XHOI€HHbIX BAMSHHH
HEepPeJKO OKas3bIBAIOTCS 3arpA3HEHHBbIMH I10J3€MHbIE
BOZbI BCeH 30HbI aKTHBHOTO BoZoobMmeHa. M crounnka-
MU 3arpsiSHEHHs TI0/I3EMHbBIX BOJL IBASIFOTCS. HAKOTIUTE-
AH TIPOMBIIIAEHHBIX CTOYHBIX BOJI, 3arpsi3HEHHbIE PEY-
Hble BO/bI, [PUPOJHbIE HEKOHIWLIMOHHDIE I10J3EMHbIE
Bogpl. 1lo mamupiv BCEI'MHI'EO BbisiBreno 75
OYaroB 3arpsA3HEHMsS MOJA3EMHbIX BOZ B Y PAAbCKOM,
33 — B Boaro-Barckom u 277 — B I'loBoazkckom
paKoHax.

B ¥Ypaabckom npombimrennom pafione mpu cpez-
HeH TIAOILAZK 06AACTEH 3arpsi3HEHHUs] BOJAOHOCHDIX TO-
pusontos 10-20 kM? MaKcHMaAbHbIE IAOLIAZM OTMe-
qajorcst B Coankamcke u Bepesusikax [ lepmckoit 06-
aactu (200-300 km?), Exarepunt6ypre (a0 100 xm?),
Marsuroropcke (a0 100 xm?). Hau6oree wacto
BCTpe‘iaeMbIMI/I BanHBHﬂ}OLgl/IMI/I I/IHFpeL[I/IeHTaMI/I
SBASIIOTCSL CyAb(ATbI, XAOPH/IbI, HE(PTETIPOAYKTbI, 2Ke-
A€30, (DEHOABL -JarpsisHeHHe, KaK TNPABHAO, HMeEET
KOMITAeKCHbIA XapakTep. FHTeHcHBHOCTD ero Bapbu-

pyer ot 1 a0 100 TIJK, u 60axce.

B Boaro-Barckom pafione macirabroe sarpss-
HeHHe TOJA3eMHbIX BOJ, CBSI3aHO C HH(UAbTpaluei
[IPOMCTOKOB TPEAIPUSATHA XUMHIECKOU TIPOMBbIIIAEH~
noctu. B paiione /lsepxuncka Huxeropoackoii 06-
AACTH TAOILAZb 3aTPsA3HEHHs] OPraHHYeCKUMH Belle-
CTBaMM SKCITAyaTHPYEMOTO FOPH30HTA IPYHTOBBIX BOZ,
¥ BepXHEIepMCKOTO BOJOHOCHOTO TOPH30HTA IIPEBbI-
maer 100 km2.

B Bamkoprocrane u Camapckoit o6AacTH BbisiB-
Aeno 20 y4acTKOB HeTSAHOrO 3arpsA3HEHMS TI0Z3EM-
HBIX BOJI, CBA3aHHOTO C DKCIIAyaTalllell MecTopozze-
uuit u nepepaborkoin Heru. Cogeprxanue HedTH
¥ He()TEIIPOJYKTOB B BOJAX YETBEPTHYHOTO H BepXHe-
TIEPMCKOTO BOZIOHOCHBIX KOMIIAEKCOB B paiioHax Hed-
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tekamcka, OkTsabpbckoro gocturaer 12, xropuzos —
50, muneparusamus — 90 TIJK,. I'lo oraerbupivm
BOZ103a60PHBIM CKBazKUHaM GAM3 | OABSITTH BbIsBAE-
HO 3arpsisHEHHE OEH30A0M, (DEHOAOM, METaHOAOM.
B I'lensenckoii o6ractu Ha psizie BoZ03a60PHBIX CO-
OpY?KeHUH, SKCIIAYATHPYIOIIHX MEAOBOH BOZOHOCHDIH
KOMIIAEKC, OTMEYaeTCsl 3arpsisHEHHE XAOPH/IAMH, HUT-
paTaMH, COe/IMHEHHAMH 2KEAe3a, CBSI3aHHOE C MOZTSAIH-
BAHMEM HEKOH/IMIIMOHHbIX MHHEPAAW3OBAHHbIX MO~
3EMHbIX BOJ, TIPOMBIIIAEHHBIX H GBITOBBIX CTOYHBIX
Boz. | [pusnaku sarpsisuenus umeror 55 Bogozab6opon
1104 3€MHDbIX BOJ,.

Cesepo-Rasrasckuil skonomuueckuil paion
XapaKTEPU3YETCs PA3BUTBIMH CEABCKHUM XO3SHCTBOM,
aobpiBatonler, HedrenepepabaTbIBaOIEH, MAIHHO-
CTPOMTEABHOH M MECTHOH MPOMBIIIACHHOCTbIO. XO0-
3UCTBEHHO-IIUTbEBOE BOJOCHAOKEHHE PETHOHA OC-
HOBAHO Ha SKCII\yaTallud YeTBEPTUYHO-HEOTEHOBOIO
H MEAOBOTO BOZOHOCHBIX KoMmmAekcoB Asoso-Ky6an-
ckoro, Boctouno-IIpeakapkasckoro apresmanckux
6acCeHHOB C HU3KOH €CTECTBEHHOH 3allMIIEHHOCTBIO
nozsemubIx BoA. B pernone soisBaeno 210 ycroiiun-
BbIX O4aroB ux sarpsisHenusi. | Ipeob6razaroT uuTpat-
HOE, YIAEBOJOPOJAHOE U XAOPHAHOE 3arpsA3HEHHS.
Mx unTeHCHBHOCTD MO HeOpPraHMYeCKHM BellecTBaM
cocraBaser 1-10 1K, no opranuueckum — zo 100
u 6oxee.

B Pocrosckoit o6racTi MHTeHCHBHOE 3arpsi3He-
HHe TT03eMHBIX BOJ YeTBEPTHYHOTO U BEPXHEMEAOBO-
TO BOZOHOCHBIX KOMIIAEKCOB HabAIOZlaeTCs B paHOHe
Kamenck-I1laxtunckoro (Muneparusamus, coeau-
Henus anromunusi, mapranna; 3-80 I1/K,), Boaro-
aoHcKa (coeZMHEeHHs aAFOMUHHS, MapraHLa, OPTaHH-
geckue Bemectsa; 4-50 [1JK,), Beroit Karursoi
(HuTpaThI, XAOPHIDBI, HEPTENPOAYKTbI, KECTKOCTD;

2-4 TIAK,).

[Ipecubre Boap! veTBepTHYHOTO KOMITAEKCA B TIpe-
aeaax Kpacnogapckoro, CraBponoabckoro kpaes
u Pecniy6auxu Cesepuas OceTus 3arpssHeHbl op-
raHUYeCKMMH BelleCTBaMHU. JarpsisHEHHe HHTEHCHB-
Hoctbio oT eamnun ao coten |I/IK, ycranosaeno
B6ausu Tyance, Moszgoka (72 km?), Ilsaruropcka
(6 km?), Hegrekamcxa (1 km?), cr.Tpounxoii
(49 xm?). Boicokue HOPMDI 1 HeCOBEpILEHHAs TEXHO-
AOTHsI BHECEHHS YI0OPEHUH H SII0XHMHKATOB OIIpese-
ASTIOT HHTPATHOE W MECTHULMAHOE 3arpssHeHHs psza
CEAbCKHX M TOPOJCKHX IPYIIIOBbIX M OJHHOYHBIX BO-
nosabopubix coopymxenuit (Eccentyru, Haabuuk,
c.Baarogapuoe u ap.).

9kozeonoeus. Poccuu
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Hau6oabinee umcao odarop sarpsisHeHust 1moz-
3eMHbIX BoZ ycranoAeHo B CTaBporoAbckoM Kpae —
72; B PocToBckoit ob6aacTu BoisiBAeHo 53, Murym-
ckoil u Yeuenckoir Pecnybaukax — 26, Kpacno-
napckoM Kpae — 22 ouwara sarpsisHenus. | [romazu

6OABIIMHCTBA OYaroB 3allpeJeAbHOTO 3arpa3HeHHs
1-5 xm?.

Ha esporneiickoii Teppuropun Poccun sarpsis-
meno 48 KpymHbIX B0oZ03260POB XO3SHCTBEHHO-
MIUTbEBOr0 HAa3HA4YeHHs C MPOH3BOZHTEABHOCTBIO
50-100 toic.m?/cyr u 6Goree (Tarampor, Jsep-
:xunck, Camapa, Capanck, Yamaesck, Openbypr,
Hogsoxkyii6pmmesck u ap.). Obmee umcao Bozosa-
60pOB, DKCIIAYaTHPYIOUIMX 3arpsA3HEHHbIE BOZDI,
usmepsietcs: cerogusi cotusivu. B Kyii6prmescroi
u [lensenckoii ob6racTax BbiABAeHO D5 Bozosabo-
POB C TNpPH3HAKAMH 3arpAsHeHHs. B usBiekaeMoit
BOZE C KOHLEHTPAUMed OT CAeJOB 0 HECKOABKHX
eaunmn [ 1IK, obHapy:xuBaloTcsa TsuxeAble METaAADI,
HeTenpoAyKTbI, (PEHOAbI, COEJUHEHHST a30Ta, CyAb-
(aTbl, XAOPHZbI, OTMEYAIOTCS CBEPXHOPMATUBHbIE
3HaYEHHs MHHEPAAM3aLMH M OOIIeH 2KeCTKOCTH.

Ecau cBoeBpeMeHHO He NPOBOZASTCS 3alUTHbIE
MEepOTIPUATHS, TO TIPH MOCTOSIHHOM HUCTOYHHKE 3arpsis-
HEHHs] OTMEYaeTCsl HapacTaHHe KOHLEHTPALMH HOPMHU-
pPyeMbIX BelllecTB B OT6HMpaeMoi Boze. |akoe Mmoao-
»KeHHe XapakTepHo aas ropogos: Ramenck-IIlaxrun-
ckuit (TOBbILIEHHbIE MUHEPAAM3ALMH H KOHIIEHTPAIIHH
anromunus, mapranna), Lle6exuno (CITAB), Hoso-
mockoBck, Abrrkapuno, Awumenk, Opea, Openbypr,
Opck, Ypa (HeTenpoayKTbi, (PEHOABI H ApyTHE Op-
raaugeckue coeauHenus), /lsepaunck (coeamnenus
asoTa, HeQTENpPOAYKTbI, OGEH30A, (DEHOADbI, LHAHHZbI
u 2p.), Torbsartn (snusoguueckoe 3arpsisHeHHe GeH-
30A0M, (PEHOAAMH, HEPTENPOAYKTAMH, (POPMAAbIAETH~
ZI0M, METaHOAOM, CYAb(AHOAOM, aAIOMHHHEM ).

H606XOZI,I/IM¢’:1 TaKasd CHCTEMa KOHTPOAsI Ka4eCTBa
BOJZ, KOTOpPasi BKAIOYaAa 6bl BO3MOKHOCTb CBOEBpE~
MEHHOI'O BbIABA€HHS IIPUYUH U yCJ\OBHﬁ 3arpsisHEHUsA,
Haﬂ,e?ﬂHOﬁ HIEeHTH(PHUKALIMH MHOFOO6paBHbIX HUCTOY~
HUKOB 3arpsA3HEHU:A.

Muneparbubie, TepmarbHbIE
M IPOMbIIIAEHHbIE BOJBI

BoAbIIHMHCTBO THIIOB MHHEpaAbHBIX BOZ M IpaK-
THYeCKH BCE TepMaAbHble U IIPOMBIIIAEHHbIE BOZbI
CBsI3aHbl C T'AYOMHHBIMHM YacCTSIMH THZPOTE€OAOTHYeC-
KHX CTPYKTyp, MEHbllasi 4acTb MHHEPAAbHbIX BOJ
(opMHpyeTcsl B NPHUIIOBEPXHOCTHBIX 4YacTAX paspe-
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3a [189]. [Tockoabky TepmarbHbie U poMbIIAeHHbIE
BOZbl OZHOBPEMEHHO SIBASIOTCS AEYEOHBIMH MHHE-
PAAbHBIMH, MX 3arps3HeHHe PacCMATPUBAETCH COB-
MECTHO.

B npupoaHbIX yCcAOBHAX MeCTOPOMKAEHHS ITHX
BOZ TIPEACTABASIOT PABHOBECHDBIE TH/POre€OXHMUYEC-
KHE U THPOre0/IMHAMHYECKHE CHCTEMbI, PearHpyro-
IIMe Ha BO3/EHCTBHE €CTECTBEHHBIX H TEXHOTEHHbIX
(axtopos. Crerenb Bo3€HCTBUA U BOCIIPHAMYHBOCTD
HOZ3eMHbIX BOJ, K TEXHOT€HHOMY BAMSHHIO 3aBHCSIT
OT YCAOBHMH M MeXaHH3Ma (POPMHUPOBAHHS TOZ3EMHbIX
BOJ, TUNAa MECTOPOKJEHHMs], THPOTeOUHAMUYECKOM
U THPOreOXHMHYECKOH OGCTAHOBKH, XapaKTepa M HH-
TeHcuBHOCTH camux (axrtopos [17, 83, 189].

K HazezxHO 3aIuuIIleHHBIM OTHOCATCS IAACTOBbIE
MeCTOPOKEHHS C PETHOHAABHBIM PACTIPOCTPAHEHHEM
M0/I3€MHbIX BOJ, NPUYPOYEHHbIE K MAAT()OPMEHHbBIM
U KPYIHBIM MeKIOPHBbIM H TIPEJArOpHBbIM HaccelHaM,
KOTOpble HUMEIOT B pa3pese MOILHble BO/OYIIOPHbIE
toamu. K aTol rpymnme oTHocsTcs Bce MecTopozsze-
HHS PAacCOAOB, B TOM YHCAE cojepzkaliue oz u 6pom,
BKAIOYasi MPOMBIIIACHHDBIE BOJbI apTe3HAHCKHX 6ac-
ceiino Bocrouno-EBponeiickoit maargopmbr 1 Cxud-
CKOH TIAMTBI.

ZJlocTaTouno Haze:HO 3alUMINEHbl U HAXOZASTCS
B 6AarornoAy4HOM SKOAOTHYECKOM COCTOSIHHH B LIEHT-
pPaABHbBIX YaCTsIX 9THX GACCEHHOB MHHEPAAbHDIE BOJbI
nutbeBoro npoguaa (“6es crenMpuUECKHX KOMIIO-
nentoB u csoictB ). OHM 3areraloT Ha MeHbIIHX
rAyOHHaX, YeM PacCOAbI, HO OT IOBEPXHOCTHBIX HC-
TOYHHMKOB 3arpsisHeHHsi (BKAIOYasi TPYHTOBbIE BOZbI)
3aIUHUIIEeHbl BOJAOYIOPHBIMH TAMHUCTBIMH CAOSIMH.

K HazexHO salMIIEHHBIM OT IIOBEPXHOCTHOTO
3arpAsHeHHs MOKHO OTHECTH M psJl TAy6GOKO3aAeraio-
IMX KPYIHbIX MECTOPOMKAEHHA MHHEPAAbHBIX BOJ
HHKEKIIMOHHOTO THIIA, Takux Kak Haryrckoe B [Ipea-
KaBKasbe.

‘ZL}\H MNEPEYNCACHHbIX THIIOB MeCTOpO?KLLeHI/Iﬁ
0OBIYHO XapaKTEePHbI BbICOKHE HaAIlIOPbl I10A3€MHbIX
BOJ,, IIPEBDbINIAIOIIHE HAIIOPbI BbIHIEAEZKAIIUX BOZAO-
HOCHbIX T'OPH30HTOB, a 00AACTH UX MUTAHHUS YZaneHbl

Ha AE€CATKH — COTHH KHAOMETPOB.

YcroBHo(CAab60) BAlUMIEHHBIMUH CAEZYET CHH-
TaTb MECTOPO/IEHHs] MHHEpPAAbHbIX BOJ, 3aAeraro-
IIMX OTHOCUTEABHO HETAYGOKO H OTZAEASeMbIX OT T10-
BEPXHOCTHBIX HCTOYHHKOB 3arpssHeHusi (B TOM uMcAe
TPYHTOBBIX BOZ) AM60 MaAOMOILHBIMH BOZOYIIOPaMH,
AM60 Ha OTZEABHBIX YYacTKaX CITAOIIHOCTb IOCAEZ-
HHUX HapylleHa TeKTOHMYECKHMH Pa3AOMaMH, pexke —
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HaANYHUEM AHUTOAOTHYECKHX OKOH. HaHOpbl MHHEpPAADb~
HbIX BO/Z, BbIII€, Y€M BO/J, BbIIIEAEZKAIIITUX T'OPU3O0OHTOB.

K sroft rpymme oTHocaTcsa HekoTopble MecTo-
POXJIEHHs] MMHEPAaAbHBIX BOJ B KPAeBbIX YacTAX ap-
tesuanckux 6acceiinoB (Torbmunckoe, Cectpopen-
KO€ ITUTbEBbIX MI/IHepa}\beIX BOJ, EﬁCKoe, YaCTUYHO

CO'-II/IHCKOC MECTOPOKAEHUA CEPOBOLOPOAHDIX BOZI,).

Boaee muorouncaennnr B 9TOH rpyrmie Mecto-
POKJEHHs] WHKEKLMOHHOTO THIIAa HerAyOOKOro 3aae-
raaus. 3zecb B (POPMHPOBAHHH MHHEPAAbHbBIX BOZ
MPUHUMAIOT YYacTHe I0Z3eMHble BOZbl MePBbIX OT I10-
BEPXHOCTH BOZOHOCHBIX TOPHU3OHTOB, 3arps3HeHHe
KOTOPBIX BO3MO:KHO. B 3Ty ke rpymimy BXoasT MecTo-
POKAEHUS HHKEKLIHOHHOTO M TPEIIHHHO-2KHABHOTO
THIA ¢ OAUBKO PACIIOAOKEHHBIMH O4araMH pasrpysKH
M MEeCTHbIMH OBAACTSIMH TIMTaHUs. | eM caMbiM JMK-
TYeTCsi HEOOXOAMMOCTb BKAIOYEHMs] BCEH IIAOLIAZAH,
r7le UMEIOTCS INPOSBAEHHS MHHEPAAbHbBIX BOZ U BO3-
MO2KHa HHQHUAbTPALMS 3arpsA3HEHHBIX MIPUITOBEPXHOC-
THbIX BOZ, B | 30HY caHnuTapHOH OXpaHbI.

Hau6oaree TunmuubiMu npeacTaBHTEAIMH 3TOH
rPYIIbI ABASIOTCA MECTOPO2KAeHHsA paiiona Kaskas-
CKUX MHHepaAbHbIX Bog: Kucaosoackoe, [ lsarurop-
ckoe, Kenesnosoackoe, Eccenrykckoe, Kymckoe
[29, 73, 82]. Jlas Hux XapaKkTepHbI O4aru pasrpysKH
B MecTaX BbIXOZa Ha MOBEPXHOCTb MAH OAH3KOrO 3a-
A€TaHMA K HeH IPOZYKTHBHBIX TOPU3OHTOB M y4aCTHe
B (DOPMHPOBAHMH HH(QHUABTPALMOHHBIX BOJ| BEPXHHX

TFOPHU30HTOB.

Ha Kucaosoackom mectopoxkaenun, rae mune-
paAbHblE BOJIbI B OYare pasrpysKU CBSIBaHbI C TPYH-
TOBBIMH BOZIAMH aAMOBHsI, OCHOBHOH HCTOYHHK pas-
rpysku MuHepaibHOH Boabl “Hapsan” aaBHO 6ak-
TepuaAbHOo 3arpssHeH. VIHorokpaThbie MombITKY
HCIIPABHTb TOAOKEHHE IyTeM YCOBEPIIEHCTBOBAHHS
KalTaa He JaAH PE3YAbTaTa, YTO CBUZETEAbCTBYET
O 3BarpsSHEHMM HE TOABKO BOCXOJSIIMX W3 HeEAp,
HO U Y4YacTByIOIIMX B (opmupoBanud  Hapzana”
rpynToBbix Bog. HMcrounukamu sarpssuenus nocaez-
HHUX SIBASIIOTCSI CEAbCKOXOBSIHCTBEHHbIE MPeANPUSTHS
(Tenauibl, BBIMACHI CKOTa, KHBOTHOBOJYECKHE (ep-
MbI) H HaCEAEHHbIE TYHKTbI, B KOTOPbIX OTCYTCTBYIOT
KaHaAM3alMOHHbIe chcTeMbl. KucaoBoackoe mecto-
POK/IEHHE MOKHO CYHTATb YCAOBHO B3allHMIIEHHbIM
OT TOBEPXHOCTHOTO BarPSIBHEHMST; YYaCTOK BbIX0/A
ucTouHuka ‘Hapsan” MpaKTHYeCKH He BallHILeH.

Bpemenamu oTmeuaroch sarpsisHeHHe XOAOZHBIX
YTAEKHMCABIX HCTOYHHKOB (HeresHOBOACKOrO MecTo-
poxzaenus (Heaobunckoe, ['aasosckoe); npose-
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ZleHHe CAHHTAPHO-03J40POBUTEABHBIX MEPOIPUSTHH
Ha KypopTe, ocobenHo B | soHe canutapHO# 0oxpaHbl,
MO3BOAHAO NIPUBECTH MX B HOPMAaAbHOE COCTOSIHHE.

Ha 60abimuucTBe MecToposkaenuit aTo# rpymIIbI
(1o cTeneny 3aIIUIEHHOCTH OT MOBEPXHOCTHOTIO 3ar-
PSABHEHHs]) TOKA COXPAHSETCS YAOBAETBOPHUTEABHOE
5KOAOTHYECKOE COCTOsIHHE MUHepaAbubix Bog. OgHa-
KO MEPeYHCAEHHbIE CAYYaH UX 3arps3HEHHs TOKA3aNH,
4TO 10 YCAOBHSIM (POPMHPOBAHHS 3TUX BOJ, MHKEKLIH -
OHHbIE MECTOPOK/EHHsT TPEOYIOT CePbe3HOT0 BHUMA-
HHUsl K BOIIPOCAM MX OXpaHbl oT 3arpssHenust. Mec-
TOPOZK/IEHHS] TAKOTO THITA ITUPOKO PACIIPOCTPAHEHDI
Ha Cesepnom Kapkase u B [lpeaxaBkasbe.

Britosasiee aruTeAbHOE BpeMsi MHEHHE MHOTHX
HCCAeZI0BATEAeH, YTO BOCXOZAIIMH XapaKTep HCTOY-
HUKOB SIBASIETCsI TapaHTHEH MX BAIUUTbI OT 3arpsi3He-
Hust ([IPU YCAOBHM MPABHABHOTO KANTHPOBAHHUs), SB-
ASIETCsl OMIMGOYHbIM. Y YHThIBas, YTO BHICOKMM HATlO-
pom (a, 3HAYUT, CAMOUSAMBOM) MHHEpaAbHbIE BO/bI
TAKUX MECTOPOKAEHUH 006s513aHbI T'AYOMHHOH coC-
TaBASIIOIIEH, a 3arpsi3HEHHE APYTOH COCTABASIOLIEH
BOBCE HE UCKAIOYAETCsl, TAKOE MHEHHE BO MHOTUX CAY-
4asix He OIPABJAAHO.

K npaxtuyeckn nesammenHbM oTHocATCA Mec-
TOpozKzAeHHUsT HerAy6oko 3sareratomux (menee 50 m)
MHHEPAAbHBIX BOZ, KOT/Zla KPOBAS TIPOZAYKTUBHOTO IO~
PU3OHTa IPOHUIIAEMA, AUOO BOZOYTIOPHbBIE TOPOJbI
HMEIOT MOIIHOCTb MEHee ) M MAM AOKAAbHO BOZOIIPO-
HHIIaeMbl YePe3 AHTOAOTHYECKHE OKHA M TEKTOHHYEC-
Kue 30HbI Apobaenus nopod. Jaa Mecropoxszenui,
3aA€ralolIyX Moz MPYHTOBBIMH MOZ3eMHBIMH BOJAMH,
HauboAee ONacHa JAAsl 3arpsASHEHHs] CUTYalls, Korja
HAIropbl MHHEPAAbHbIX BOJ B €CTECTBEHHDbIX HAM Ha-
PYLIEHHBIX JKCIIAyaTalleld YCAOBHAX MeHbIle, 4YeM
rpyHToBbix. K rpymme mpakTHYeCKH He3aIIHIIEHHbIX
OT 3arpsi3HEHHS! C TOBEPXHOCTH OTHOCSITCS MECTOPOK-
JIeHMs, JAS KOTOPBbIX OOAACTH MUTaHUs aTMOTEHHbIMH
BOZAMH U OOAACTH PACIPOCTPAHEHHs IIPAKTHYECKH
COBMAZIAIOT.

K sroli rpynme oTHOcATCA MHUHepaAbHble BOZbI
MepBOro OT TOBEPXHOCTH BOZOHOCHOTO TOPH3OHTA:
M0ZI3eMHbIE BOJbI TPYHTOBOTO THIA B PBIXABIX OCa-
aounbix nopogax (I ToarocTpoBeckoe mectopo:xaenue
?KEAE3HCTBIX BOJ, B YeTBETHUYHBIX OTAO:KEHHMsIX, Dara-
AMHCKOE MECTOPOZKJEHHE CyAb(aTHbIX MarHHEBO-HaT-
PHUEBbIX BOJ HA KOHTAKTE YeTBEPTHUYHBIX U MaHKOMCKHMX
OTAO2KEHHH ), B 30HE BbIBETPHBAHMS KOPEHHBIX OCa-
ZIOYHBIX UAH KPHCTAAAMYECKHX NOPOJ, B TPaBePTHHAX
(T'IsTuropcroe Mectoposzenye pazoHOBbIX BOZL).

9kozeonoeus. Poccuu




BATPSA3HEHME TTOA3EMHBIX BOA

[Ipobarema 3BarpssHeHuss MHHEPAAbHBIX BOZ
STOH TPYIIIbI MECTOPOMACHUI HanbOAee OCTpa AL
kypoptoB KMB. Ocsoenne nocaeauux nauaro eme
B IIPOIIAOM BeKe, KOrza 6aAbHEOAOTHYECKHe yUpesK-
JleHMs PACIIOAATaAMCh B HETIOCPEJCTBEHHOH OGAM30C-
TH OT ecTecTBeHHbIX HcTouHukoB. Co BpemeHeM
37eCh Pa3pPacTaAHCh 2KHUAbIE U JPYTHE MOCTPOHKH,
4TO B pe3yAbTaTe U MPHBEAO K HEFaTHBHDBIM MOCAEJ -

CTBUSIM.

Ms-3a 6akTepuarbHOro 3sarpsisHeHHs HaZOATO
6bIA TIpeKpallieH PO3AUB DaTaAMHCKOW MUHepaAbHOH
BO/bl, HECMOTPsI Ha BBICOKHH CIIPOC Ha Hee M IpH-
HATbIE Mepbl M0 PEKOHCTPYKLHH CHCTEMbI dKCIIAya-
TalUd U O3J0POBAEHHUI0 CAHHUTAPHOH OOGCTAHOBKH
B 30HE OXpaHbI.

He mozxer ucroabsosarbcest u3-3a 6akTepHarb-
HOrO 3arpsisHeHHUs] YacTb HEerAyOOKO 3aAeraroliux
pazoHOBbIX Boz I laTuropckoro mecTopoxsaeHus.
Hx sarpsasuenne mabA10ZaA0Ch ZOATHE TOZbI U AAS
€ro yCTpaHeHHs1 HeoOXOZHUMbI pPaJUKAAbHbIE MepbI
1o o3aopoBAenuio Teppuropuu | u Il son canurapnoit
oxpanbl. Hekotopoe yayumienue ux canurapHo-6ak-
TEPHOAOTHYECKOTO COCTOSIHHS HaMETHAOCh B CBS3U
C AMKBHJAIMeH He6AaroyCTPOEHHOTO :KHAbs. Bpeme-
HaMH OaKTepHaAbHOE 3arpsi3HEHHe OTMEYaAoCh B YT-
AEKHCAO-CepOBOI0POAHDbIX Bogax | [sTuropckoro mec-
topoxsaenust (Axagemuueckue, Hapoaubie n Kabap-

JMHCKHE MCTOYHHKH).

I—[epnoanqecxaﬂ 3arpsA3HEHHOCTb 3THUX MHHE-
PAaAbHDBIX BOJ 6b1ra OZ[,HOﬁ H3 IIPUYUH PENIEHHs Kall-
THUPOBATb 6oree my601<14e 30HbI MECTOPOKZECHUA.

Sarpssuenne Kucrosogckoro “Hapsannoro” uc-
TOYHHKA TaK:Ke Ha4aAoCh B ZAAEKOM MPOIIAOM C MO-
MeHTa aKTHBHOro ocBoeHus aoAuHbl p.lloaxymok.
[TonbiTkH yAyUIIUTb €ro caHMTapHO-6aKTEPHOAOTH-
YecKoe COCTOSIHHE IyTeM COBEPUIEHCTBOBAHMs KallTa-
»Ka He yBeHYaAuCb ycriexoM. B Hacrosmee Bpems
B 06AACTH MHTaHHs M0A3eMHbIX Boz B AoAune p.] loa-
KYMOK, y4acTBYIOIIMX B (JOPMHPOBAHUHU Hap3aHOB
T0-TIPe;KHEMY HAXOJSATCS KHAblE OCTPOHKH 6e3 Ka-
HaAM3aLMM, C OTOPOZAMH U CaJZlaMH, GbITOBblE CTOKHU
OT KOTOPDIX MOMAZAIOT B AANOBHAADHDBIE OTAOKEHHSI.

[lpu garbHefimem X03gHCTBEHHOM OCBOEHHH ZO-
aunbl p.Kyma ananrornunas curyanus MozseT BOSHHK-
HyTb Ha 102kHOM y4acTke Kymckoro mectopozkaenwst,
B CBsI3H C YeM y:Ke cenduac TpebyeTcsi :KeCTKoe cob-
Atozenve orpanuyenuit B | u Il sonax canurapnoii ox-
paHbI, MOCKOABKY Aerde U3be:kaTh 3arpsA3HEHHs Ieo-
AOTHYECKOH cpejibl, 4eM u36aBUTbCs OT HEro.

Ton I. Esponelickas uacnip

ZJlAst Bcex rpymnm MecTopoO:keHHE MHHEPaAbHbIX
BOJ, BKAIOYasl HaJe:KHO 3allMIIEHHbIE, K KOTOPbIM
OTHOCSITCSI TaK:Ke IIPAKTHYECKH BCE MECTOPOKAEHHs
TEMAODHEPTETUYECKHUX M IIPOMBIIIAEHHbIX BO/J, CyILeC-
TBYeT ONACHOCTb I'AYOHHHOTO 3arpsisHEHHs] U APYTHX
HETaTUBHBIX [IOCAEACTBHH OT TAKOrO TEXHOI€HHOIO
BMEIIIATEABCTBA B I'€OAOIHYECKYIO CpeAy, KaK paspa-
60TKa ZPYrUx BHJOB IOAE3HBIX MCKOIAEMbIX, B Iep-
ByI0O O4YepeJb He(QTH U rasa, IIPOBEZEHHE TOPHBIX
(H.IaXTbI, Kapbepbl, I.LITOJ\bHI/I) u OypoBbIX paboT, 3a-
KOHTYpHOE 3aBOJHEHHE He(PTSIHBbIX H ras0BbIX MECTO-
POKIEHHUH, 3aKayKa B BOJOHOCHbIE TOPU30HTHI IPO-
MBIIIAEHHbIX CTOKOB. I_Ippl 9TOM 3arpsi3HEHHE MOKET
BO3BHUKHYTD IIPH 3aTParMBaHHH TaKMMH paboTaMH He-
MOCPEACTBEHHO IIPOAYKTUBHOIO FOPH30HTA, CMEKHbIX
TOPHU30HTOB, U3 KOTOPDIX 3arpsi3sHeHHas BOZa MOC-
TYIAeT B NIPOAYKTUBHBIA FOPUBOHT IIyTEM II€PETOKA
yepes “l"I/IZLpOFeOJ\OFI/I'-IeCKPIe okHa”, 30HbI TEKTOHH-
YECKOro ZApOOAEHHUsI T0POJ, Yepe3 MAAOMOILHbBIN CAQ-
6OIPOHULIAEMbBIH IIAACT, 10 3aTPYOGHOMY HPOCTPAH-
CTBY ZAe(QEKTHbIX CKBa:KHH.

OCHOBHI)IC NOTEHLIHaAbHbIE UCTOYHHKH FJ\y6I/IH-
HOTO 3arpsi3HeHHsl PacCMaTPHUBAEMbBIX I103EMHBIX
BOZ — 9TO He(TsIHbIE U rasoBble CKBa:KHHbI, a TaK-
?Ke BbIPAOOTKH, B KOTOPbIE OCYILECTBASIETCSI 3aX0PO-~
HEHHe PA3AUYHbIX TPOMBIIIAEHHBIX CTOKOB H OTXO/[OB.
[lpu sTom cymiecTBeHHast poAb B HapyIIEHHH eCTecT-
BEHHOI'O pex<Ma MHHEPAAbHbIX, TEPMAaAbHBIX U I1PO-
MBIIIAEHHDIX BOZ TIPHHAZAEKHUT HE TOABKO KCIIAya-
TAllMOHHBIM CKBa:KMHAM W JPYIUM BbIpabOTKaM, HO
U TeoAOro-pasBejoYHbIM paboTaM, OCOOEHHO IIpH
HapYIIEHUH TEXHOAOTHH HX IPOBE/EHMSI.

Hcrounukamur uau npuausamu sarpsisnenust B psi-
e CAy4aeB CTaHOBSITCSI CTPYKTYpHbIE, ITOHCKOBDIE,
pasBeZlouHble M JPYrHue CKBazKHHbI IIDH HX HeKadecT-
BEHHOH IPOXOJKE, CEHCMHUYECKHE HCCAEZOBAHUs NPH
IIPUMeHeHHH 6YPOB3PbIBHBIX PaboT U T.A.

OcHoOBHbIMH 3arpsI3HSAIOIIMMH BEIECTBAMH TIPH
re0AOro-pasBeJOYHbIX PaboTax MOTYT ObITb He@Tel-
POZYKTDI, ras0Bble CMECH, IIAACTOBbIe BBICOKOMHHepa-
AMB0BaHHbIE BOJIbl, XMMHYeCKHe peareHTb (TpMeHsie-
Mble A MHTEHCH(PHKALMH BOJOIMPUTOKOB KHCAOTHI,
MOBEPXHOCTHO-AKTUBHbIE BellecTBa H Jp.), KOMIIO-
HEeHTbI OYPOBBIX PaCTBOPOB.

[Ipo6aembl 3amuThI OT rAY6UHHOTO 3arpsisHeHHs
MHHEPAAbHDBIX, T€PMaAbHbIX H IPOMBILINEHHBIX BOJ,
0cobeHHO aKTyarbHbI AAst paitonos | losormbs, [lpu-
kacrusi, Kpacnogapckoro u Craspornoanckoro kpaes,
rZe akTHBHO BeZyTcsl pabOTbl TaKOro poza.
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TEXHOTEHHBIE SKOTEOAOTUMYECKUWE MPOLUECCH M ABAEHUSI

5.4. U3BMEHEHUE YCAOBUH
MOPMHPOBAHHMA PECYPCOB
[TOA3EMHbBIX BOJ

npeCHbIe noaA3€MHbIE BOJbI

K ocHOBHbBIM BHZAM TeXHOTEHHOH ZEATEABHOCTH,
OKa3sbIBAIOIIMM CYILLECTBEHHOE BAHSHHE Ha PECypChbl
MPECHBIX I0J3eMHBIX BOJ, OTHOCSTCS 3SKCIIAyaTaLMs
MOA3EMHBIX B0/, BOZ03a0OPHBIMH COOPY?KEHHSIMH, pas-
pabOoTKa MECTOPOK/IEHUHN MTOAE3HBIX HCKOITAEMbIX, CTPO-
HTEAbBCTBO M JKCIIAyaTaUuusl HH2KEHEPHbIX COOpYye-
HUH, CEAbCKOXO3SHCTBEHHOE OCBOEHHE TEPPUTOPHH,
THZPOTEXHHYECKOE CTPOUTEABCTBO.

YkasanHble BUABI TEXHOTEHHOH J€ATEABHOCTH
TIIPUBOJAT K U3MEHEHHIO YCAOBHH (DOPMHPOBAaHHSA €C-
TeCTBEeHHbIX (ZHHAMIYECKHX) peCypCoB, a TaK:Ke eM-
KOCTHDBIX M 3KCIIAYaTallHOHHbIX 3aIlacoB IMOZ3eMHbIX
Boz. Msmenenus mpoucxozar B ZByX HarpaBAeHMSX:
M3MEHEHHe YCAOBMH NHMTAHMA U Pasrpy3KH II0J3eM-
HbIX BOJI; H3MEHEHHe KadeCTBa MOJ3eMHbIX BOJ.

Hau6onee cymectBennble usmenenusi ecrect-
BeHHOro 6anaHca IOA3EMHBIX BOZ, a CAeZOBATEAbHO,
U HX PECYPCOB CBsI3aHbI C OTGOPOM IOZ3€MHDBIX BOZ
Ha 80403a60pax, IKCNAYAMUPYIOWUXCS AN XO3SU-
CMBEHHO-NUMbBEBOZO U NPOUBBOACMBEHHOZ0 BOJO-
crabxcerusi. OT60p TOA3EMHBIX BOJ TPYIIOBBIMU
U OZMHOYHDbIMH BOZ03a60paMH MPHUBOAUT K (POPMHU-
POBAHMIO BOPOHOK ZEIPECCHH, UBMEHEHHIO HarpaB-
AEHUsl JBUKEHUS] TOA3EMHBIX BOJZ, I[PEBPAILEHUIO
obaacTeil pasrpysku B obAracTu nutanus. Flsmene-
HHE YCAOBHH IIMTAHUSI U PASTPY3KH MOKET [PUBECTH
K HMCTOLLUEHHUIO I10/[3€MHBIX BOZ,.

Bausinue or6opa moasemubIx Boz Ha UX pecyp-
Cbl B PAa3AMYHBIX THZPOrEOAOTHMYECKHX YCAOBHAX
MIPOSIBASIETCS T10-PasHOMY. JKCIAyaTalUsl TMOJA3eM-
HbIX BOJ, MOKET YBEAHYHUTb HX Pe3yAbTHPYIOIIEe IH-
TaHHe, I110J, KOTOPbIM NOHMMAETCs PAa3HOCTb MEKAY
MOAHBIM HH(MHUAbBTPALMOHHBIM IUTAHHEM, IOCTYIAl0-
IIUM B BOZOHOCHBIA TOPU30HT, U UCIIAPEHHEM C YPOB-~
Hs1 0z 3eMHbIX BOJ. BeAnuuna ucnapenus onpezeas-
erTcsi TAyOMHOH 3aAeraHusi YPOBHs IOA3€MHBIX BOZ,
AUTOAOTHYECKHM COCTaBOM II0POJ, 30HBI a3palvH,
KAHMaTHYeCKUMH YyCAOBUsIMH. B rymuzanoii 3one npu
HeGOABIION TAYOHHE 3aAeraHusl [I043€MHbBIX BOJ HC~
[apeHue B AETHHH NEPUOJ MOKET COCTABASTb Je-
CATKH U COTHH MHAAHMETPOB B TOZ U Jaxke HeOOAb-
III0€ CHH2KEHHE YPOBHSI B 3THX YCAOBHSAX IIPHUBOJHUT
K BHAYHTEABHOMY YBEAHYEHHIO PEe3YAbTHPYIOIIEro
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nuTaHusi. Y BeAHYEeHHe TAYOMHbl 3aAeraHHs YPOBHS
or 1 70 2 M MOKeT IPHBECTH K YBEAHUEHHIO MOZYAS
pesyabtupytomero nutanus Ha 40-100 mm/roz

(1,2-31 J\/CBMZ).

(MDaxTopoM, crocob6CTBYIONUM YBEAHYEHHIO HH-
(PMABTPALIMOHHOTO MUTAHHUsI MIO3EMHbBIX BOJ, CAY:KHT
TaK:K€ BOBHHKHOBEHHE HAH YCHAEHHE IEPETEKAHHs
IPYHTOBBIX BOJ B HAllOPHbIE BOZOHOCHBIE TOPHUBOHTBI
MPU 3KCIAyaTauuM TocAeauux. | leperexanwe mog-
3eMHbIX BOJl U3 BEPXHHX TOPH3OHTOB IMIPH 3TOM KOM-
[IEHCHPYETCsI IOCTYIIAEHHEM aTMOC(EPHDBIX BOJ, KOTO-
pble B €CTECTBEHHDIX YCAOBHSIX (DOPMHPOBAAH CKAO-
HOBbIH U PEYHOH CTOKH.

B cayuasx, xorza pesyabTupyloliee nuTaHue
TI0/|3eMHBIX BOJL TIPH 9KCIIAYaTallMH He YBEAMYHUBAET-
cs1, a BOZI0OTGOP HE KOMIIEHCHPYETCS TUTAHHEM TI071-
3EMHDBIX BOJ, MPOHCXOJAT YMEHDbIIEHHE EMKOCTHBIX
(rpaBUTALIMOHHBIX M YIPYTHX) 3aNacoB [0Z3eMHbIX
Boz, ux ucromenue [240].

[Toa ucromenuem moaseMHbIX BOJ TTOHHMAETCs
Ar060€ yMeHbIIIEHHe HX €MKOCTHbIX 3aIlacoB, CBsI3aH-
HOE C IPEeBbIIIEHHEeM PAaCX0JOBaHHsA IOA3EMHBIX BOJ
Haz MX ruTaHueM. K HCTOIIeHHIO SKCIAyaTaHOHHbIX
3aIacoB OTHOCSITCSI CAy4aW, KOrja TeMIIbl IaJeHHs
YPOBHsI MOA3eMHbIX BOZJ Ha BOZ03abopax MPEeBbIIAIOT
TeMIIbl, PErAaMEHTHPOBaHHbIE MPH HX OLIEHKe.

Ha reppuropun epponeiickoit wactu Poccuu pe-
THOHAMH, TI/le OTMEYaeTcsl HCTOIEHHE [10/3eMHbIX
BOJZ, CBSI3AaHHOE C MX 9KCIIAyaTalldel Bozo3abopamH,
ABASIOTCST: LIeHTpaAbHas dactb MockoBckoro apresu-
anckoro 6acceitna (IMocksa u MockoBckas ob6aactb),
ero roro-sanagHas uyactb (Oparosckas u Dpsanckas
obaactn), paiion KMA, rae mprausof mcTomenus
SBAMIOTCS pa3spaboTKa M OCYIIEHHe 2KeAe30pYAHBIX
mectopoxzennii, Asoso-Ky6anckuit (Kpacnozapc-
kuil kpait) 1 Mopaosckuii apresuaHckue 6accedHbl.

B uenrpanbnoit wactu Mockosckoro apresuan-
cKoro 6acceliHa OCHOBHOH OTGOpP IOA3EMHBIX BOZ
U3 TOPU3OHTOB BEPXHETO, CPEAHEr0 M HHKHETo Kap-
6ona cocpezoToueH B ueHtpe MockoBckoi obaacTu,
rZe OH cocTaBAsieT 35 M3/c mpu MozyAe BKCIAyaTa-
uuonsoro Bogoot6opa 1,2 A/cm?. Baech cpopmu-
poBarachb OONIMPHAs /IeNPEecCHOHHash BOPOHKA MAO-
wazpio 50 Teic. kM2, a MAKCHMaibHOE MOHMIKEHHE
yposus noasemubix Bog zocturaet 120 m. Mcrome-
HHE TIOZ3eMHbIX BOZ, IIAQHHPOBAAOChH TIPH OLEHKE HX
SKCIIAyaTaLlMOHHBIX 3aIlacoB, OZHAKO Ha e BOJO-
3a60pOB OHO TIPEBDIIAET YCTAHOBAEHHbIE HOPMBbI.
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MU3MEHEHUE YCAOBUNMN ®OPMUHUPOBAHUNSA PECYPCOB TTOA3EMHBIX BOA

KpynnHas zenpeccronnas Boponka copMupoBa-
Aach B 1oro-sanazHoi yacta MockoBckoro apTesuan-
cKoro 6accelHa B BePXHEJEBOHCKOM BOJOHOCHOM IO~
PH30HTE BCAEJCTBHE PAabOTbl KPYIHBIX BOZ03a60POB
B Dpsinckoit u Opaosekoit obaactsix. [ Tromazap Bo-
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pouxu 40 Tbic.kM*, 0T6OP MOA3EMHDBIX BOZ TPEBbIIIa-

€T 5 M3/C, MaKCHMaAbHbI€ TTOHH2KEHHsI YPOBHs JOC~

turator 75-80 m.

IJKcnayamauus MecmopodNcAeHuULl NOACSHbIX UC-
Konaemvix B GOABIIMHCTBE CAy4aeB COMPOBOAAETCS
OCYIITUTEABHBIMH M BOJOTIOHH3HTEABHBIMH MEpOIIPHSI-
THMSMH, CBSI3aHHBIMH C HMHTEHCHBHBIM OT60POM MOZ-
3eMHbIX BOJ, IPUBOJSAIIMM K TEM 2K€ MOCAeACTBHUSM,
4TO W UX OT60p BOZO3aBOPHBIMH COOPY:KEHHSMH
(u3MeHeHMe YCAOBHH MUTaHHSA U PA3rPY3KH MOA3EM-
HBIX BOJ, (POPMHPOBAHHE JEIIPECCHOHHBIX BOPOHOK,
OCyIlIeHHe BOJOHOCHBIX TOPHU30HTOB, M3MEHEHHe XH-
MHYeCKOro cocTaBa noaseMHbix Bog). I lpu paspa6or-
K€ MECTOpOX/ICHHH TBEP/DbIX MOAE3HDbIX HCKOMAaeMbIX
(TTT) BomooT60p Hepeaxo MPOM3BOAMTCA M3 BCEX
BCKPBITbIX BOJOHOCHBIX MAACTOB. | AYy6MHBI 3aAeraHus
pyaubix tea gocturaoT 200-600 M u 60aee, uTo mpu-
BOAMT K TIOHH2KEHMSIM YPOBHEH, AOCTHTAIOIINM Hec-
KOABKHX COTeH MeTpoB. B caywasx, xorza mozsemuas
pa3pabOTKa MeCTOPOKAEHHH OCYIIEeCTBASETCS C 06-
PYLIEHHEM KPOBAH, IIPOMCXOAAT YBEAMYEHHE (PHAD-
TPALIHOHHbIX CBOHCTB BbILIEAEKAIIUX OTAOKEHHH
¥ (OPMHPOBAHHE 30HbI BOZOMPOBOASIINX TPEIIHH.
ITO yCHAMBAET HH(HUADTPAIIHOHHOE ITHTAHHE I0Z3EM-
HbIX BOZ.

Baxubiv (pakTOpoM, BbISBIBAIOIIMM H3MeEHEHHeE
pPecypcoB M KadecTBa I10Z3eMHbIX BOZ IIpH pa3paboT-
Ke MECTOPOKEHUH, SIBASIETCSI CO3JAHHE XBOCTOXPA-~
HUAHIL, THAPOOTBAAOB. JTH COOPY2KEHHs BbI3bIBAIOT
YBEAHMYEHHE BOJOIIPUTOKOB K IIIaXTaM H Kapbepaw,
MPHUBOJAT K 3arpsi3HEHHUIO ITOA3EMHBIX BOJ,.

B esponeiickoit yactu Poccun nauboabiee BAu-
SHHE Ha THPOTEOAOTHYECKHE YCAOBHS H PECYpChI
03eMHBIX BOJ, OKasblBaeT Pa3paboTKa YTOAbHbIX
mecropozkzenuit B | loamockosrom u [ lewoperom 6ac-
celinax, :xeresopyaubix Mectropomzenuit KIMA u zp.
Or60p maxtubix u Kapbepubix Bog B Poccun B 90-x rr.
XX B. cocrasur 2,1 km> /roa, uau oxoro 14-15 %
oT obmiero oT6opa noasemubix Boz. OcHoBHast 4acTb
Boz (80-85 %), orobpanHbIX mpH sKCIAyaTamum
MECTOPOKAEHHUH TBEPJbIX MOAE3HBIX HCKONAEMBbIX,
cbpacbiBaeTcs Ha TOBEPXHOCTb M HE HCIIOAb3YETCs,
XOTsl OHa B OCHOBHOM TIPECHAsI U MOZKET 6bITh MPHU-
MeHeHa JAs TexHHYeckux uered. Paspaborka mec-

Ton I. Esponelickas uacnip

TOPOKAEHUN TBEPZbIX MOAE3HBIX HCKONAEMbIX IIPH-~
BOAUT K MCTOILEHHIO TOoA3eMHbIX Boz. Hamboree
KPYITHble BOPOHKH JIENIPECCHH (POPMUPYIOTCSI B CAYHasiX,
Korza B OOBOJZHEHHH TOPHBIX BbIPAGOTOK y4aCTBYIOT
BO/IOHOCHBIE TOPH3OHTbI PETHOHAABHOIO PACIIPOCTPA-~
nenusi. Ha zeficTBue BOZOMOHMBHTEABHBIX H OCYIIH-
TEAbHBIX YCTAHOBOK HaKAazblBaeTcsi paboTa BoZO3a-
60pOB 10/3eMHBIX BOZ,.

BarpssHeHue MOA3eMHbIX BOJ Ha MECTOPOKZE-
muax [TIM Bo mmorom ompezerserca mpuHATBIM
METOZIOM 3allUThl MEeCTOPOKAEHHs OT O06GBOZHEHUs.
O6bIYHO XMMHYECKHE COCTAB IOZ3eMHBIX BOZ H HX
MHHEpaAHM3aLMA BHE TOPHBIX BbIPAGOTOK M B MX Ipe-
ZleAaX CYIIECTBEHHO PasAMYAIOTCSA. JTO CBA3AHO
C TpolIeccaMH OKHCAGHHs CYAb(QHZOB TOPHBIX MOPOZ
B TOPHBIX BbIpaBOTKAX, aKTHBH3AlMel UX BbIIEAAUH-
BaHMs, M3MEHEHHEM Ta30BOT0 U GaKTepHaAbHOTO
COCTaBOB, HEMOCPEICTBEHHbIM TOMaZAaHHEM B II0j-
3eMHbIE BO/IbI HE(TENPOAYKTOB, B3BEIIEHHbIX YACTHII.
Ha yroabHbIX MecTopo:zeHHs X (OPMHPYIOTCS KHC-
Able BOZbI BCAEJCTBHE OKHUCAGHHs IHPHUTA, HA MHOTHX
MECTOPOZK/IEHUSIX OTMEYaeTCs] BBICOKOE COZIeprKaHHUe
CyAb(aToB, XA0pua0B, obmmeii xectkoctu (Ca + Mg),
»KeAe3a, aMMOHHs, KaZMHUs, IIMHKa, XpOMa, CTPOHIIHS,
HUKEAd U Zp.

Bausinue paspaboTku HE(TAHBIX H ra3soBbIX MeC-
TOPOK/IEHUH HA PECYPChl U KAueCTBO MO/ 3EMHBIX BOJ,
CBSI3AHO T'AaBHbIM 006pasoM C HarHEeTaHHEM BOZbI
B [IPOJAYKTUBHBIA [IAACT AAsI IO/ /IEPKAHUSI TIAACTOBO-
ro Z@aBAeHHs. JTOT MPOLECC MOZKET PHBECTH K 3ar-
PSIBHEHHIO HErAyOOKHUX BOZOHOCHBIX T'OPH3OHTOB IPH
(PUABTPALIMK HE(TH U MUHEPAAM30BAHHBIX BOJ, I10 30~
HaM TEKTOHHYECKOH TPEIHHOBATOCTH U 3aKOAOHHOMY
MpOCTpaHCTBY aBapuiHbix ckBazkud. (Duabrparus
He(TH W3 3aAeKH [0 30HE TPELIHHOBATOCTH OblAa
yCTaHOBAEHA IIPH HW3YYEHHH IPUPOZbI HEQTEIPOsB-
AeHHH, 3arpasHmomux KaMckoe BozoXpaHHAMILE
Ha 0ZHOM U3 HedTenpombicaoB | lepmckoii o6aacTu.
C apyroii cTopoHbI, 3aKauku GOABIIHX O6HEMOB
IIPECHBIX [IOBEPXHOCTHBIX BOJ, IIPH 3aKOHTYpPHOM 00-
BO/JIHEHHH IIPUBOJST K Pa3ybOKUBAHUIO LIEHHBIX T107~
3eMHbBIX MHHEPAAbHBIX BOZ H PACCOAOB.

TexnorenHoe Bo3zeHCTBHE Ha COCTOSIHHE [0J-
3€MHOU THZPOCHEPbl UHTEHCUBHO CKa3bIBAETCs U TPU
APYIHX BHJAX XO3MCTBEHHOHU /JESTEAbHOCTH, B IIEp-
BYIO OY€PEZb ITO CITPOUMEAbCMBO U IKCNAYAMAUUS
uMdceHepHblx coopydiceruii. | [pombiirenHoe u rpax-
ZIJAHCKOE CTPOMTEABCTBO OKA3bIBAET CAO:KHOE BAMsI-
HHe Ha T0/[3eMHbIe BO/bI, IIPUBO/S K H3MEHEHHUIO yC-
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AOBHUH IHUTAaHUsI U PAasrpys3KH, a TaK:Ke KadecTBa
noaseMHbIX BoJ. Becbma cylecTBeHHO 3TOT BUZ Ae-
SITEADHOCTH CKa3bIBAaeTCsl HA YCUAEHHH IHTAHUSA IO/ -
3EMHbIX BOJ B pe3yAbTaTe yTeuyeK H3 BOZJOHECYIIHX
KOMMYHHKAIIUH M HAKOIUTEAEH OTXOJOB, HH(PUAbTPA-~
LUK CTOYHBIX U TOAMBHBIX BOJ, KOHZIEHCALUH BAArd
HOJ, COOPY2KEHHSIMH U ac()aAbTOM, TPH CO3ZAHHU IIPY-
JIOB M BOJOXPAHUAHMIL, COOPY:KEHHH, BbISbIBAIOILNX
noanop mnoaseMHblx Boz (HabepexsHble, TAyGOKHe
(QyszaamenTthl U ap.). B apyrux caywasx mpowucxogut
yMeHbIlleHHe MMUTaHHs TI0A3eMHbIX BoZ (acaibTupo-
BaHHE TEPPUTOPHH, BbIBO3 CHETA H T.7.).

YBeAuuenue nuTaHUA MOA3EMHBIX BOZ, T.€. (OpP-
MHPOBaHHE HMCKYCCTBEHHbIX JMHAMHYECKHX PECYpCOB
M MCKYCCTBEHHBIX E€MKOCTHBIX 3allacoB MOJ3eMHbIX
BOJI, COTIPOBOZK/IAETCS MO/bEMOM YPOBHsSI TPYHTOBbIX
BOZ, TIPHBOJUT K MOJTOIAEHHIO TEPPUTOPHH. ITH
IpoLecchl IIMPOKO pasBHTbI B PasHbIX pPETHOHAX
crpanbl. |ax, Ha Teppuropun Huzxeropoackoii arno-
meparuu 3a 20 AeT cpopMHPOBAACST HOBBIH aHTPOIIO-
FeHHbIH BOJOHOCHBIA TOPU30HT, IAOLIAZb KOTOPOIO
sa 15 aer Habaozenumii yBeamumraach B 3-4 pasa,
a mogbem yposHsi coctaBur 8-10 m. Mupurbrpanu-
OHHbIE TOTEPH W3 BOJOXPAHUAHILLI, IPYZOB, YTEUKH
U3 BOZIOHECYIIMX KOMMYHHKALUH, TOAHB 3eAeHbIX Ha-
caxzgennii B MoCKBe pHBEAM K YBEAMYEHHIO TTHTaHMs
NOZ3eMHBbIX BoZ 60Aee 4eM B 3 pasa IO CPAaBHEHHIO
¢ HeocBoeHHbIMU TeppuTtopuamu. (Dopmupopanue uc-
KYCCTBEHHDbIX PECYPCOB TOJ3EMHbIX BOJ OTMEYaeTCsl
Bo MHorux paitonax | losoazxbs, Ceseproro Kaskasa,
[ Ipeayparbs.

[ Ipombiminennble U rpazkaaHCKHEe O6DBEKTbHI SB-
MSIIOTCSI UCTOYHHKAMH 3arpsi3sHEHHs] MOZ3EMHBIX BOJ.
Hau6oabimyio HeraTusHyio poab urpaer (GpUAbTPALHS
U3 HAKOIUTEAEH OTXOJOB U MOAeH (PUABTPALMH.

CeabckoxossiicmseHHoe 0CB0CHUE MEPPUMO-
puu, 0COOEHHO OPOCUTEAbHbIE H OCYIIHUTEAbHblE Me-
POTIPUATHA, MPUBOJAUT K CYILIECTBEHHbIM MU3MEHEHHIM
pecypcoB M KaudecTBa IIOA3EMHBIX BOJ, CBS3aHHBIM
CO CAeZYIOIIUMH (aKTOPaMHU:

HU3MEHEHHE YCJ\OBI/IITI IIMTaHUA IIOA3€MHDbIX BOJ,
BbI3BaHHOE Cpld]\prEigPIOHHbIMH II0TEPAMH U3 MArucCr-
PaAAbHbIX U OPOCUTEAbHbBIX KaHAAOB, PIHq)H]\pragPIeﬁ
OPOCHUTEADHDIX BOJ, IIPHU ITOAHBaX. BOBHHK&}OIQEC IIpu
9TOM [JOIIOAHHUTEADHOE ITHTaHHE UIrPAE€T 3HAYHUTEAb~

HYIO pOAb B 6araHce II0Z3€MHBIX BOZ;

TIIOCTYIIAEHHE B TPYHTOBbIE BOZbI COAEH BMecCTe
C OpoCUTEAbHbIMU BozamH. KoHuentpauus coaeit
BO3pACTaeT TaK:Ke IIPU PACTBOPEHHH COAEH, COZAep-
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2KallUXCs B MOPOZAX 30HbI adpalHH, (PUABTPYIOLLH-
MHCSI OPOCUTEAbHbIMH BOZAaMH;

yBeAHYeHHe pacxoza I0J3eMHbIX BOJ Ha HCIape-
HHE W TPAHCIHPAUHIO IIPH M0AbeMe HUX YPOBH:, YTO
NPUBOAUT K YMEHDIIEHHIO PE3YAbTHPYIOLLIEro IIUTa-
HHsl, YBEAHYEHHIO MHHEPAAHU3aLMH TOA3EMHbIX BOJ,
3aCOAEHHIO I0YB M 30HbI a’dpaliu;

0T60p oA 3€MHbIX BOJZ, BEPTHUKAABDHbIMHU U T'OPH-
30HTAaAbHbIMH [ pE€HaKHbIMH COOPY:KEHUSAMH;

IIIHIPOKOE HUCIIOAb30BAHHE B CEAbCKOM XO3SIHCTBE
PasAMYHBIX yZOOPEHUH, MECTHLH/OB, BbI3bIBAIOILEE
3arpsisHEHHe BOJOHOCHDBIX FOPH3OHTOB;

IMOCTYIIA€HHE B IIOA3€MHbIE BOJbI 3aIrpA3HAIOIIHX
BEILIECTB C MoAeH OopomeHusA CO CTOYHbIMH BOZAaMH
U U3 (PUABTPYIOLLIUX HaKOIUTEAEH KUBOTHOBOZYECKHUX
KOMIIAEKCOB, nTuge(pa6pm<.

Ykasaunble (pakTOpbl CHOCOGCTBYIOT, C OZHOH
CTOPOHDbI, YBEAHYEHHIO ITHUTAaHHSA IIOA3EMHbBIX BOJ
Ha OPOIIAEMbIX TEPPUTOPHUSIX, & C APYTLOH, — IIPHBO-
JAT K 3arpsisHEHHIO MI0Z3eMHbIX BOJZ, KOTOPOe 3axBa-
ThiBaeT 60aee ob6mupHbIe maomazau. OcHoBHBIMY 3a-
IPABHSIOIIMMH KOMIIOHEHTAMH SIBASIIOTCSI CO€JHHEHHs
asorTa, Keaesa, MeCTHLHUZDI.

B cBasu ¢ Tem uTo HcKyccTBeHHOe MHTaHHe
M0/ 3eMHBIX BOZ B OpOIIaeMbIX pallOHaX MTPaeT Bech-
Ma CyIIeCTBEHHYIO POAb B (DOPMHPOBAHHH SKCIIAya-
TaLIMOHHBIX 3aIlacOB, PEKOHCTPYKLHs O0POCHTEAbHOH
CeTH MOXKET ABHTbCA IIPUYHHOH U3MEHEHHs YCAOBHH
UX (POPMHPOBAHHS M TIPUBECTH K HCTOILIEHHIO SKCIIAY-
aTalMOHHBIX 3aIlacoB MOZ3EeMHBIX BOZ. | aK, HarpH-
mep, yseaudenne KIT/] opocureannoit ceru ¢ 0,52
20 0,60 nmpuBOAMT K yMeHbIIEHHIO MCKYCCTBEHHBIX
pecypcoB, (POPMHPYIOIIMXCS B CBASH C (PUAbTPALH-
OHHDBIMH TIOTEPSMH M3 OPOCHTEAbHBIX CHCTEM IOYTH

ua 30 %.

Tuapomexruueckoe cmpoumeabcmeo okasbiBa-
€T Pa3HOIAAHOBOE BAMSHHE Ha PeCcypcChl I10J3eMHbIX
Boa. Coszanue BOZOXPAaHUAMIN BbI3bIBAET MOATIOP
[I0Z3€MHBIX BOJ, T'MAPAaBAMYECKH CBSI3aHHbBIX C IO-
BEPXHOCTHBIMH, YTO IPUBOZHUT K OOPA30BAHMIO AHT-
POTIOreHHbIX EMKOCTHBIX 3aI1acoOB B MIPUOPEKHON 30HE
BOZOXPAHUAHIL TIPH OOBOAHEHHH CYXHX I10POJ, 30HbI
a’pallid U B TO K€ BPeMsl CIIOCOOCTBYeT yMeHble-
HHIO PE3YAbTHPYIOIIEro HHMHUAbTPALUHOHHOIO IHTa-
HUS B CBSI3H C BO3BHUKHOBEHHEM HAM YCHAEHHEM HCIIa-
pPEeHHs C UX YPOBHS.

B 60ABILIHHCTBE CAy4a€eB BOAOXOBHﬁCTBeHHOE
CTPOHUTEADBCTBO BbI3bIBA€T 6J\aFOHpI/IHTHbIe HU3MEHEHHs

9kozeonoeus. Poccuu




MU3MEHEHUE YCAOBUNMN ®OPMUHUPOBAHUNSA PECYPCOB TTOA3EMHBIX BOA

YCAOBHi 9KCIAyaTalMd. F.CAM B eCTeCTBEHHBIX yCAO-
BUsIX Ha MNPUOPENKHBIX yYACTKAX I0A3EMHbIE BOZJbI
OBbIAM [IPHYPOYEHDI K [TOMMEHHBIM OTAOKEHHUSIM, IIpes-
CTaBAEHHDBIM TOHKO3EPHHCTBIMH IIECKaMH HeGOABIIOH
MOILHOCTH U MaAbIMH KO9()(HULHEHTaMH (PUAbTPALINH,
TO [IPH CO3JAHHH BOLOXPAHHUAMIL U BaTOIAEHHH MOHU-
MEHHbBIX TEPPUTOPHUH B NMPUOPEKHON 30HE BOJOHACHI~
IUEHHbIMH CTAHOBSTCSI OTAOKEHHsl Teppac, XapakTe-
pUBYIOIUMECS], KaK IPABHAO, OGOABIIOH MOLIHOCTBIO
U GoAee BBICOKMMH (PUABTPALMOHHBIMU CBOHCTBAMU
CAQrarIuX HX M0poz. JTO MO3BOASET CO3/aBaTb
HUH(UABTPALMOHHBIE BOZ03a60Pbl HA y4acTKaxX, I/e
ZI0 CO3ZaHMsI BOZOXPAHUAHMIL YCAOBHSI JASI HX CTPOH-
TEABCTBA ObIAM HEGAArONPHUSITHBIMH.

Ouenka usMeHeHUSI NPHBAEKAEMbIX PECYPCOB
nocae ctpouteabctBa CaMapcKOro BoOXpaHHAMILA TO-
KasaAa, YTO CPEAHUH AMHEMHbIH MOZYAb IIPHBAEKAe-
MbIx pecypcos yeeaumunaca ¢ 177 zo 301 a/cldm [40].
B nexoTopbix cayuasx coszaanue BoAOXpaHHAHIL 06y -
CAOBAMBaeT (JOPMHPOBAHHE HOBbBIX AHTPOIOTEHHBIX
BO/IOHOCHBIX FOPH30HTOB.

['maporexnuyeckoe CTPOHTEABCTBO MOKET BbI3-
BaTb HCTOLIEHHE SKCIIAyaTallMOHHBIX 3aIlacoB I0J-
3eMHbIX BOZL BCAEJCTBHE KOAbMAaTallUH PYCAOBBIX OT-
AOKEHHH HAMCTBIMH 00Pas0BaHHMSIMH M COKPAILEHMS
MUTaHUA BOJOHOCHOTO TOPU30HTA PEYHbIMH BOZJAMH.
Tak, na psage Bozosabopos B zoaune p.Cesepckuit
Zlonerr nocae cTPOUTEAbCTBA BOJOXPAHUAMINA TIPOHC-
XOZHUAO MOCTOSIHHOE CHH?KEeHHE YPOBHs IIPH HEU3MEH-
HOM BOZ00T60pE. DTO TIPHBEAO K CHUKEHHIO MPOH3-
BOZUTEABHOCTH BOZ03a060POB U YXYZAILIEHHIO KauyecTBa
noaseMHbIX BoZ (TIOBbINIEHHE MHHEPAaAM3AlMU U 06-
el 2KECTKOCTH) B CBSA3U C TOATATMBAHHEM COAOHO-
BaTbIX BOJ, CO CKAOHOB JIOAHHBI.

CTpouTeAbCTBO U BKCIIAYaTALMSI ATOMHbIX SAEK-
TPOCTAHUMH HapyllaeT oOLIMH BOAHBIA GaraHC Tep-
PUTOPHH, YTO CBOHCTBEHHO SKCIAyaTalUHH AIOObIX
IIPOMDIIIAEHHDBIX U 9HEPTETHIECKUX O0OBHEKTOB, HO JO-
IIOAHUTEABHO BbI3bIBAaeT TEIAOBOE H PAaAMOAKTHBHOE
3arpsisHEHHE TI0/3eMHBIX U [OBEPXHOCTHBIX BOZ.

Oxpana MozseMHbIX BOJZ U HX IKCIAYaTalHOH-
HbIX 3alaCOB OT UCTOIUEHHs] — OJHA U3 BarKHEHUIINX
MPoOAEM PALIOHAABHOTO HEZPOIIOAb30BaHHs, MOITO-
My Baz{HO€ MECTO IPHOOpEeTaeT UCKYCCmBeHHOoe BOC-
noamerue nogsemuvix sog (MBIIB), ssasromeecs
OZIHUM H3 3((PEKTUBHDBIX CIIOCOOOB YBEAUYEHHUsI BOJ -
HbIX PECypCOB, UX PETYAHPOBAHHs U IIOBbILIEHHUSA
HazexsHOCTH BogocHabxsenus. | loa mckyccTBeHHbIM
BOCIIOAHEHHEM TIOZ3EMHbIX B0/, IIOHUMAETCs KOMIIAEKC

Ton I. Esponelickas uacnip

MH:KEHepHbIX MEpPOINPHUSTUH, HalpaBAEHHbIX Ha YCH-
AeHHE THTaHHs W HAKONAEHHME I0J3EMHbIX BOJ,
T.e. Ha yBEAMYEHHE BKCIIAYaTallMOHHbIX PECYPCOB BO-
ZIOHOCHOTO TOPUB0HTA HAH BOZ03a60PHOIO COOPYKe-
HUs, a Tak:Ke Ha YAydIleHHe KadecTBa MOAydaeMOH
Bozpl [224]. Bo MHOrHX cAydasx McKyccTBeHHOE BOC-
MOAHEHHE SKOHOMHYECKH 6GoAee leAecoob6pasHO, Hem
ApyTHe BapHaHThI Bogoobecriedenus. Mckyccrsennoe
BOCIIOAHEHHE MOZ3EMHbIX BOJ YAy4IaeT BOJHbIH 6a-
AQHC TEPPUTOPHH, €€ BOZOOOECIIeUeHHOCTD, YBEAHYH-
BAaeT Me2KEHHbIH PacXo/ PeK, CHHzKasl MMHKH MaBOAKOB
M TIOBbINIasi PAaBHOMEPHOCTb CTOKa. dto — a(PPeK-
THBHOE CPEACTBO PETyAHPOBAHUS KaK MO3€MHOTO,
TaK M MOBEPXHOCTHOTO CTOKOB U YIIPABAEHHs! BOJHbI-
MH pecypcamd TepPUTOPHH.

[lerecoo6pasnocts npumenenus VMIBIIB omnpe-
ZleASIeTCs] €r0 KOMIIAEKCHBIM XapaKTepoM U TIPEHMY-
IeCTBAMH.

B mupoBoii u oreuecTBeHHON MpakTHKE MpUMe-
HSIOTCS ZBa OCHOBHBIX METO/a HCKYCCTBEHHOI'O BOC-
MOAHEHHs — pacripeseieHue u HardeTanue. Vetog
pacripezieAeHHs] UCIIOAb3YeTCsl ZAsl BOCIIOAHEHHUs 1107 -
3eMHBbIX BOJ Oe3HaIlOpHbIX T'OPHU30HTOB, KOrJa 30HA
a’palHH CAOKEeHa XOPOIIO IPOHHLAEMBIMH OTAO-
KEHHUSIMH MM 2K€ 3aAeralolUi C TIOBEPXHOCTH CAOH
CAQ60MPOHULIAEMBIX CYTAMHKOB, CYIECEH HMeeT MOIL~
HOCTb He 60ree 4 M; B TaKHX CAydasX HHPUAbTPA-
LIMOHHbIE COOPY?KEHHUs] Ha3bIBAIOTCA OTKPDITHIMH.
Mertoz narHeTanuss npuMeHsieTcsi AL 3aKaUKH BOZbI
B HaIlOpHbIE BOJZOHOCHbIE TOPUBOHTbI UAH 2K€ B YCAO-
BHAX, KOrZla C MOBEPXHOCTH 3€MAH 3aA€raloT MOLIHbIE
(10-12 m u 6oaee) crou cAABONPOHHIIAEMBIX MOPOZ.

Meroa pacripeziereHust MOKET BBINOAHSTBCS pas-
AMYHBIMH CTIOCO6aMM — YCTPOHCTBOM HH(HMAbTpALIH-
OHHbIX 6aCCEHHOB, KAHAAOB, KOTAOBAHOB; 3aTOMAEHHEM
YYaCTKOB €CTeCTBEHHOH MOBEPXHOCTH HAM CIIELHAAb-
HO TOATOTOBAEHHbIX (HarpuMep, YCTPOHCTBO 60p0371)
TAOIIAZIOK; PACYHMCTKOH PyCeA MOCTOSIHHBIX M BPEMEH-
HbIX BOZIOTOKOB C IIEABIO YCHAGHHSI MH(HAbTPALHH
us pexu (pycaroseiit meron). [ lpu mommocTu caabo-
TIPOHHIIAEMBIX CYTAMHKOB M TAHH, 3aAeTaloluX C T0-
BepxHOCTH, 3-20 M HCIIOAB3YIOTCS MHOTOYHCAEHHDIE
3achllaemMble TPaBHEM (PUABTPYIOIIHE KOAOZLDbI ZHa-
metpom 1 M u 6onee.

Meroa narneranusi npezycMatpuBaeT IpUMeHe-
HHe [OTAOIIAIOIIMX CKBAXKUH HAH Tarepe, B KOTOpbIE
BOJIA MOZIA€TCs 1107, AABAGHHEM, — TaK HasblBaeMble
3aKpbIThle HH(QUAbTPaIMoHHble coopyxenus. Croe-
o6pasubiv criocobom MBI'IB MozxHO cuurath yeuae-
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HHE IUTaHHUS IKCIIAYaTHPYEMOro BOJOHOCHOTO T'OpH-
30HTA CMEXHbIMH, 3aA€TAIOIIUMH BbIIlle HAH HHZKe
9KCIIAyaTHPYeMOro, IyTeM OypeHHss U 000pyZOBaHUs
CKBaxKWH, COEJMHSIIOIUMX IMTAIOWIMA W BOCIIOAHsIE~
MBIH TOPUBOHTBI, [IPH YCAOBHH, YTO HANOPbI B IIUTAIO-
IIUX TOPU30HTAX BBIIIIE.

B cuay cnenuduku mnpupoaubix, ocobeHHO
THZPOre0NOIHYECKHX, YCAOBHH HauboAee IepCrek-

tuBHbl AAs cosganua cuctem VIBIIB Teppuropun
uenrtparbuoil vactu Esponeiickoli Poccun u Ce-
sepuoro Kapkasa (puc. 5.3). dromy cnocobeTsy-
I0T pasBUTble TaM KOHyCa BbIHOCA M IpeATOpHbIE
mAeHdbl, CAOKEHHbIE BbICOKOIPOHMIIAEMbIMH T'pa-
BUAHO-TaA€YHHKOBbIMU AAAIOBHAABHO-TIPOAIOBHAAD-
HBIMH OTAO2KEHMsIMH. B HacTosImee BpeMsi cHCTeMbI
HBIIB cosgaubt aas BosocHab:xenuss Baaaukas-
kasa u | [sTuropcka.

2

w2
L5

Kanunutrpag,

2EIN N
S

Puc. 5.3. Paitonwvt, nepcnekmueénuvie
014 UCKYCCMBEHH020 60CNOJIHEHUA
nodsemmnotx 600 (no M.A.Xopdurait-

HeHy ):
1 — ¢ npeobaajannem mMeToja pacnpejie-
nennsA, 2 — ¢ npeobiajanneM Mertoja

HarHeTaH!sA, 3 — rpaHnIpl HepeHerTHB-
HBIX paiioHOB

MypmaHck

Hux.Hoeropogn
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MU3MEHEHUE YCAOBUNMN ®OPMUHUPOBAHUNSA PECYPCOB TTOA3EMHBIX BOA

Munepanrbubie, TepmMarbHbIe
H [NPOMDINIAEHHbIE T0JI3€MHbIE BOJbI

Hcromenne muneparbHbIX, TepMaAbHBIX H TIPO-
MBIIIAEHHBIX TI0ZI3EMHBIX BOZ TECHO CBSI3aHO C YCAOBHSI-
MM M MeXaHH3MOM (popMUpoBaHHsi ux coctapa. Crernenn
BEPOSITHOCTH 3TOTO HETATMBHOTO IIPOLIECCA CYILIECTBEHHO
3aBHCAT OT THIIA MECTOPOK/EHHS] PACCMATPUBAEMbIX
Boz. O6mell OTAMYMTEABHOH YepTOH ABASETCA JAH-
TeAbHbIH TIEPHO/, (POPMHUPOBAHHST XMMUYECKOTO COCTa -
Ba ¥ (PUBHYECKHX CBOHCTB 3THX THIOB BoA. Cyrectsen-
HO PABAMYAIOTCS [0 BOBMOXKHOCTH HCTOILEHHS] MECTO-
POZK/IEHHs] PETHOHAABHOIO U AOKAABHOIO XapaKTepa.

Mecropozaenus pernoHaAbHOTO XapakTepa (op-
MHPYIOTCSI B TAYOOKHX TFOPH30HTAX IAATPOPMEHHbIX
U TIPeJropHbIX apTesHaHCKUX 6accedHoB (MAacToBbIi
tun Mmecropoazenuit). Kx pecypcpr maro saBucsT
OT COBPEMEHHbIX KAUMATHYECKHUX YCAOBHH, a OCHOB-
HbIM (DAaKTOPOM HCTOILEHHsI MOKeT ObITb 0TOOP TOZ-
3eMHBIX BOJ JA Pa3AHYHBIX HeAell. JKCIIAyaTalOH-
Hble 3arachl MOA3EMHbIX BOJ, TAyOOKHX TOPHBOHTOB
()OPMHPYIOTCS] B OCHOBHOM 3a CYeT YIIPYTHX 3aIacoB,
a UX BeAMYHMHA AMMHTHPYETCs 4Yalle BCero JOIyCTH-
MbIM TIOHH2KE€HHEM YPOBHA II0Z3€MHbBIX BOZ, KOTOpOE
B CBOIO OuYepe/ib OIPEEAsIETCsI BBICOTOH [The30METPH -
YeCKOro Haropa HaJZl KPOBAEH IPOJAYKTHBHOIO BOZO-
HOCHOT'O TOPU30HTA U TEXHUYECKUMH BO3MO2KHOCTSIMHU
BOZOMOAbEMHBIX cpeAcTB. Hauboabmnryo omacHocTb
[pezCcTaBAseET 0TOOP IO 3EMHbIX BO/, TPEBbIIIAIONIUI
YCTaHOBAEHHbIE KCIIAYaTaLHOHHbIE 3aIachl, IOCKOAb-
Ky IIPH HX OLEHKe YYHTbIBAeTCs BeCb KOMIIAEKC (PaK-
TOPOB, BAMAIOIIUX Ha HMX (POPMHPOBaHHE, a TaK:Ke
npupozooxpanHble orpanuyenus [233].

[ TpuumHolt yMeHbIIleHHsT SKCIIAyaTalIMOHHbIX 3a-
I1aCOB TEePMOMHHEPAAbHBIX M HPOMBIIIAEHHBIX BOZ
MOZKeT 6bITb OT60p (PAIOMZOB M3 MPOAYKTHBHBIX TO-
PH3B0HTOB Ha MPUAETAIOIIMX K MECTOPOKAEHUIO ydac-
tkax. Yame Bcero 3To paspaboTka HE(TErasoBbIX
mectopoxkzennit. Jlas 6acceiinos | IpeakaBkasps xa-
paKTepHa B3aHMO3aBHCHMOCTb 3KCIIAYaTallMOHHbIX
3aM1acoB MHHEPAAbHBIX H TepMaAbHBIX BOJ, 4TO B TOC-
AeZHee BpeMsl YUHTbIBAeTCA TPH HX OLEHKe, HO TIPH
X SKCIIAyaTallld STOMY BOIPOCY He yAEeASeTCs JOA-
KHOTO BHUMAHUSI.

BeposiTHOCTb HcTOIIEHHS MHHEpAAbHBIX BOJ
MECTOPOK/IEHUH PErMOHAABHOIO XapaKTepa B IAAT-
(POPMEHHDBIX U MPEATOPHBIX HaccenHaxX HEBEAHKA,
9KCIIAyaTalHOHHbIE 3aIlacbl UX OOBIYHO IPEBBIIIAIOT
pearbHble MOTPEeOHOCTH, MOITOMY I'AaBHAsi DKOTEOAO-
ruyeckasl 3aZaya IpH JKCIAyaTalMH TaKHX MeCTO-
poxaeHrd — obecriedeHre UX 3aIUMUTbl OT 3arpsisHe-
HHUSl U pallMOHAAbHOE HCIIOAb30BaHHE.

Ton I. Esponelickas uacnip

ZJlAst TepMaAbHBIX M NIPOMBIIIAEHHBIX BOZ OYeHb
aKTyaAbHA MpobAeMa yBEAHYEHHs] H BOCIIOAHEHHs dK-
CIIAyaTallMOHHbIX 3aIlacoB, IIOCKOAbKY OT 3TOrO 3aBH-
CUT DKOHOMHYECKasl LeaecooOpasHOCTb pas3pabOTKH
mectopozsenuit. Oaun U3 METO/I0B UX yBeAUYEHHsT —
o6paTHasi 3aKayka MCIIOAb30BaHHbIX Boj (coszanue
TaK Ha3bIBAEMbIX I€OTE€PMAAbHbIX LHUPKYAALIHOHHbBIX

cucrem — TLIC) [233].

Paspaborka TaKoH TEXHOAOTMH HCIIOAb30BaHHs
reoTepMaAbHOH sHepruy Obina HadaTa B Kouue 70-x rr.,
KOTZIa Y2KeCTOYHAHCh TPeGOBaHMS TI0 OXpaHe OKpy2ia-
IOILEH CPeJpl.

C nomompio I'LIC-Texnororuu oanoBpemento
PeIaloTCsl 3ala4H MOAJEPKAHHS TIAACTOBOTO ZABAE-
HHSl U BOCIIOAHEHHsI 3aIlacoB, a TaKzKe SKOAOTHYECKH
6esomacuoro cb6poca orpaboranubix Bog. JedcTsy-
IOIIHe TreoTepMaAbHble IPOM3BOJACTBA OKa3aAHCh
He MOJrOTOBAEHHbIMH K STOH TEXHOAOTHH, Ha TIPAKTH-
Keé OHa 6bI]\a peaJ\I/IBOBaHa B Ol‘IbITHO-l‘IpOMbIU_U\eHHbIX
MacmTabax Ha Tpex MecTopozkzenusx (Xankaabckoe
B Yeuenckoit Pecriy6auxe, Tapymosckoe u Tepua-
upckoe B Pecriy6auxe Jlarecran).

['lpu z06br4e mpoMbILIAEHHBIX Boz O6paTHas 3a-
kauka 6bina BHeapena Ha Caapsmcko- T poutxom mec-
Topozxzenn B KpacHozapckom kpae, ars Kpacrokam-
ckoro mectopozszienust B | lepmcxoii o6aactu aTa Texuo-
AOTHSI TIOKA HE PEAAM30BAHA, XOTs TH/POrEOAOTHYECKOe
obocHoBanue 6bin0 paspaborano BCEI'MHI'EO,
KamHHMHMKHI Com, Y amyprreororneis [141].

Hau6oaee cepbesnoii siBasteTcs npobaema oxpa-
Hbl U HCTOILEHHUS MHHEPAAbHBIX, peKe TepMaAbHbIX
BOZ ¥ MaporuzpoTepM, 006pasyroLUX MeCTOPOAEHHS
AOKaAbHOTO XapakTepa (TPEeIMHHO-*KMABHBIH, THZPO-
HH?KEKLIMOHHbIH THIIbI ).

B ¢popmupoBanuy sTHx MecTopozkzeHui onpeze-
ASIOIAsi POAb TIPHHAZAE:KUT BOCXOZASIEMY TAYOHH-
HOMY (DAIOH/IY, XOTs B BEPXHHX 9TazkaX eOAOTHYEC-
KOTo paspesa B (pOPMHPOBaHHH COCTaBa J06bIBAEMOr0
OAE3HOTO HCKOMAeMOT0 Y4acTBYIOT TI0Z3eMHbIe BOJbI
HerAy6oKoH mupkyAsuud. K aToil rpymme oTHOCsTCA
TMPAKTHYECKH BCE MECTOPOKAEHHS HHKEKIIMOHHOTO
THIA, XapaKTepHbIe A YTAEKHCAbIX BOZ, XOTs HMe-
I0TCA TIPUMepbI TaKOTO MeXaHH3Ma (POPMHPOBAHHs
MHHEpPaAbHBIX BOJ ZAPYTHX THIIOB: CEPOBOZOPOJHbIX,
A30THbIX TEPM, Pa/IOHOBbIX. |aKue MeCcTOpOKeHHs
OYeHb YYBCTBHTEAbHbI KaK K T€XHOTEHHOMY BO3Zei-
CTBHIO, TaK M K €CTeCTBEHHOMY H3MEHEHHIO yCAOBHH
MUTaHHs, HAllpUMep K HH(HABTPAILMH aTMOC(EPHDbIX
ocazxos. Hapymrenue npupoanoro pasHosecus mezs-
Zly PASAMYHBIMH COCTaBASIIOIIHMH HPUBOZUT K H3Me-
HeHMIO KayecTBa MuHepaibHbix Boz [189].
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Ha mecropoxaenusix yr-
AEKHCABIX BOJ H3MEHEHHE CO-
OTHOLIEHHsI TAYOUHHOH U Aa-
TePaAbHOH COCTaBASIIOLIHX CO-
IPOBOKJAETCS]  HApyLIEHHEM
(PUBHUKO-XUMHUYECKOTO PABHOBE-
CHs1, 4aCTO NPHUBOZSIIUM K 06~
PAa3OBaHHIO TPAaBEPTHHOB, YTO
MO2K€T HMeTb HeobpaTUMble T0-
CAEJCTBUSI Al MECTOPOKEHUST:
U3MEHEHHE YCAOBHH (PUAbTpA-
WU TII0A3€MHbIX BOJ, BIIAOTb
0 TepeMeIUeHHs] O4aroB WX
pasrpysKH, yMeHblleHUe AeOH-
TOB HMCTOYHHKOB M CKBarKHH,
a B KOHEYHOM CYeTe — yTpaTa
MeCTOPOA JEHUSI.

Crienarbuble  uccaeso-
BaHHMsl C TPUMEHEHHEM Mare-
MaTHYeCKOTO MOZJEAHPOBAHHUS
U OTIbITHO-(PMABTPAIIMOHHBIX pa-
6or (BCETMIHI'EO, Cesxas-
reoAOTHsI) TIOKA3aAM 3aBHCH-
MOCTb KayecTBa MHHEPAAbHbIX
BOJl, MH2KEKIIMOHHDIX MECTOPOZK-
ZeHUH OT COOTHOMLIEHUSI BOJO-
oTbOopa U HX eCTeCTBEHHbIX
pPeCypCcoB, a TaKze TEeCHYIO
B3aUMOCBSI3b MECTOPOKAEHHH,
HaXOAAIIUXCA B OZHOH BOZO-
nocuoit cucreme [29]. Ecan
BOJI0OTOOP TIPEBBIIIIAET eCcTe-
CTBEHHbIE PECYPChbl MUHEPAAb-
HBIX BOJ, 9TO, KaK MPaBHAO,
NPUBOJMT K YBEAMYEHHIO Z0-
AH TI0/I3€MHBIX BOJL AaTepaib-

Puc. 5.4. Cxemamuueckaa kapma usMeHeHUA 2PAnUL, Xumuiec-
K020 cocmasa munepaavnovix 600 Rymcrozo mecmopoacdenus npu
e2o0 srcnayamauuu (no I'.C. Bapmanany, P.U. llniomnurosoit):

rpanniipl pacripoerpanennsa: | — HCO3-Cl Box mo cocrosanmio va 1990 r.;

2 — 1o ke, o cocrosinmio na 1960 r.; 3 — CI-SO4 u SO4-Cl Bojt 110 cocro-

aamo Ha 1990 r.; 4 — T1o ke, no cocrosnuio Ha 1960 r.; 5 — ocnosHble
pasioMbl B (DyHAMEHTEe 1 0CajIouHOM 4YeXJe ajbIIMiiCKoro Bo3pacra

HOr'o IIOTOKa H YXyZAIIEHUIO
Ka4yeCTBa MHHEPAAbHbBIX BOJ.

Zlast 60oAee KPYITHBIX MECTOPOAEHHUH ITO MPH-
BOJUT K IIOCTEIIEHHOMY YMEHbIIIEHHIO KyIlOAa MHHe-
pPaAbHbBIX BOJ M COKPAILIEHHIO UX KOHTYPOB; JAsS He-
GOABIIMX MECTOPOKAEHUH ITO YPEBATO ObICTPHIM
pasyboxkuBaHHEM J0ObIBaeMbIX MHHEPAAbHbBIX BOZ.
Anarus omnbiTa AAMTEABHOH SKCIIAyaTallMM MECTO-
PO2SZEHUA YTAeKHCABIX Bog paitona KIMIB u apyrux
PETHOHOB TIOATBEPJAUA PE3YAbTATbl TEOPETHYECKUX
UCCAEZIOBAHHH, IOKA3aB, YTO IMEePeX0/, Ha UHTEHCHUB-
HYI0O CKBaXKMHHYIO SKCIAyaTauHio (BMecTo KamnTazka
€CTECTBEHHOH Pasrpy3KH) TPHBOAMT B MHOTOAETHEM
LHUKAe K CHHKEHHIO T'a30HACBIIIEHHOCTH, YMEHbIIle-

202

HHIO MHHEpPAAH3allUU U JPYTUM U3MEHEHHUSAIM KadeCTBa
MHHEPAADHbBIX BOJ.

YMenbluenne rasoHachILEHHOCTH M HEKOTOPOE
CHUzKeHHe O6IIell MHHepaAH3alldHd MHHEPaAbHbIX BOZ
oTMeueHo Ha EccenTykckom Mecropoxsaennu, Depe-
soBckoM ydactke Kucrosoackoro. Ha Ceseprom
yaactke Kymckoro mectopomaenus 3a 27 reT skc-
MAyaTallMH TaKzie HabOAIZaA0Ch CHH:KEHHe MHHepa-
AHMBAlMH U 0611IeH ra30HaChIIIEHHOCTH — IazeHue Jie-
6uToB camomsAMBarornuxcs cksazku (puc. 5.4) [29].
Ha KenaesnoBoackom mectopozkaenun nepexoa Ha Bo-
200T60p 6GoAee TAYOOKHMMH CKBaxKMHAMH YCKOPHA
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MU3MEHEHMWSA TEOAOTUYECKOW CPEABl B CEABCKOXO3AMCTBEHHBIX PAMOHAX

06pa3oBaHMe TpPaBepPTHHA M YCHAUA JIEra3alllio Mec-
Topozszenust (yMeHbIIeHHe Ta30HACHIIIEHHOCTH TI0J-
3EMHDbIX BOJ BEPXHEHd YacTH paspesa, KalTHPYeMbIX
MCTOYHHMKAMH, M COPOC CIIOHTAHHOTO rasa 4epes JKC-
IAyaTalllOHHblE CKBAaxKUHbI). OTH (AKTbl CAEAyeT
paccMaTpUBaTh Kak IPH3HAKH HAYaBIIErocsi UCTOIle-
HHUSL PECYPCOB MHHEPAAbHbIX BOJ M HEOOXOAUMOCTH
6e30TAAraTeAbHbIX Mep 10 €ro MpeAO0TBPAIEHHIO.

OCHOBHBIM yCAOBHEM 3aIIUThl OT HCTOIIEHHs
MHHEPAAbHBIX BOJl MH:KEKLMOHHBIX MECTOPOK/IEHUN
SIBASIETCST BOZOOTOOP, HE MPEBBINIAIOIIHA HX €CTECT-
BeHnble pecypcbl. VeToauka passeaku M OLEHKH
DKCIIAYaTAMOHHBIX 3aIlaCOB TAKUX MECTOPOK/EHHUH
ZJOA2HA ObITb HalleAeHa Ha ollpeJeAeHHe eCTeCTBeH-
HbIX PECypCOB MHHEPAAbHbIX BOJ, OLEHKY M IIPOTHO3
H3MEHYHBOCTH KOHTYPOB KyIOAa M KayecTBa MHHe-
paAbHBIX BOZ B 3aBHCHMOCTH OT BoZooTbopa.

OmbiT nokasana, 4To Hau6oA€e palMOHaAEH C T10-
SHIIMM OXPaHbl PECYpPCOB COCPENOTOYEHHBIH OT6OP
U3 CpeJHEN U BEPXHEH YacTed KyIoAa, CPOPMHPOBaAH-~
HOTO B KOAAEKTOpPE PAs3TPy:KaIOIIUMUCS MHHEPAAbHbI-
mu Bogamu. B To :xe Bpemsi oT60p BoabI U3 “kopeH-
Hoit ctpyn’ (HemocpezCTBEHHO U3 o4ara MOCTYIIACHHS
rAy6uHHOrO (Aronza), koropomy B 70-e — 80-e rr.
OTZlaBaAOCh TMpeATIouTeHHE H3-32 GOAee BBICOKOTO
U CTaOMABHOTO KayecTBa A0ObIBAEMOH BOJbI, MOKET
HAHECTH HaUGOABIIMH yIIep6 MeCTOPOKACHHIO BCAEZ-
CTBUE €ro WMHTEHCHUBHOH Jlerasalldd M COKpAILeHHsl
pasMepOB KyIoAa MHHEPAAbHBIX BOZ. Y YUTbIBAsI, YTO
(POPMHPOBAHHE MHUHEPAAbHDBIX BOJ, — MPOLECC [E€OAO-
THYECKH JAHTEAbHbIH M MHOTO(AKTOPHbIH, OCHOBHAs
3a/1a4a 3alUTbl MECTOPOKAEHHH OT HCTOIEHHS —
BbIGOP PALIMOHAABHOTO CIOCO6a DKCIIAyaTaLIHH, HCK-
AIOYAIOIIEro pPesKHe HapyLIeHHs] TIPUPOAHOTO THAPO-
reOXHMHYECKOTO U TH/APOIMHAMHYECKOTO PABHOBECHS.

Hau6oree ys3BuMbI HHzKEKIMOHHbIE MECTOPOK -
ZeHusi B GacceMHax TPYHTOBBIX BOJ, I'Ze B IHTaHHH
BEAMKA JOAsI MH(PUABTPALMOHHOH COCTABASIIOILEH.

Ha wmecropomaenusax KMB ans yseanuenus
06IIIEro KOAMYECTBA HCIIOAb3YEMbIX MHHEPAAbHBIX BOJ,
ZIaBHO TIPUMEHSIETCS] METO/, CMEIIEHHs] BhICOKO- H CAa-
60rasoHachIIIEHHbIX HAH 6e3ra3soBbIX MOZ3eMHbIX BOZ,
COBMECTHMbIX T0 XMMHYecKoMy cocTaBy. Jlpyroit crio-
€06 CMelleHHs peJAOKeH H OMpo6OBaH MPU pasBes -
ke Dyrymtunckoro yyactka — 9TO cMemreHMe Takux
Boa B ckBaxkuHax. Ha KMB Bnepsbie mocraBaen
BOIIPOC O BO3MOZKHOCTH BOCIIOAHEHHs 3allacoB yTAe-
KHCABIX BOJ IyTeM OOpAaTHOH 3aKaiKH H3AHIIKOB
CIIOHTAHHOTO YTAEKHCAOTO rasa.

OHaCHOCTb HCTOIUEHUsA IIPpH HepagI/IOHa]\bHOﬁ
9KCIIAyaTalluu CYILECTBYET U JAAsL MeCTOpO)KZ[eHI/If/’I

Ton I. Esponelickas uacnip

MHHEpPAAbHbIX BOJl, OCHOBHYIO POAb B (DOPMHPOBaHHH
cocTaBa KOTOPDIX UI'PAIOT IPOLIECCHI BbIILIEAAYHBAHHS,
6uoxumMudecKkye sBAeHus U T.1. K HuM oTHOCATCA He-
KOTOpbIe MECTOPOK/EeHHUsI PaZJOHOBBIX, CEPOBOLOPOJ -
HbIX U 2K€AE3UCTbIX BOJZ, a TaKxKe BOJ, COZepKalllux
opraHuveckue BerecTsa. JIAs HMX HBAMIIHSAS HHTEH-
cU(pHUKaLHUsA BoZOOTOOPA MOKET IIPUBECTH K Hapylle-
HHUIO Ipouecca oboramieHus1 MHHEepPaAbHbIX BOJ, IO-
Ae3HbIMH KOMIIOHEHTAaMHM H K HX pPa3yb0KHBaHHUIO.
Bazaya oXpaHbI U B 3TOM CAy4ae CBOJAMTCS K BbIOOPY
PALIMOHAABHOTO CIIocoba dKCMAyaTauuu. Kak mpasu-
A0, 3TO BOZOOTOOP, HE IMPEBbIMIAIIINNA €CTECTBEHHBIX
pecypcoB MHHEpPAaAbHbBIX BOZ, XOTS BO3MOKHbI CHUTYa-
LMK, KOrZa BOZOOTOOpP YCHAMBAaeT Mpolecchl obora-
IeHHs] TI0/3€MHbIX BOJZ TIOA€3HBIMH KOMIIOHEHTaMH.

Cy1ecTByeT 0rmacHOCTb MCTOILEHHs] IKCIIAYaTalH-
OHHDIX 3aIIaCOB MHHEPAABHbBIX BOZ HETAYOOKOIO 3aAera-
HUSI TIPU TIPOXOZKE KapbepoB, KOTAOBAHOB, IITOAEH,
paboTe BOAOIOHUBUTEABHBIX YCTAHOBOK, BOZOOTOOpE
U3 ckBaxuH zpyroro nasHauenus. Ha [laturopckom
MeCTOPOKAEHHH KalTakHble paboThbl IMPUBEAH K Iie-
pepacrpeieAeHHI0 PaCX0Z0B PAa3AHYHbIX THIIOB MH-
HepaAbHbIX BOJZ B yluepb HauboAee LIEHHBIM yrae-
KHCAO-CEPOBOZOPOAHBIM, a [IPOXOZKA CTPOUTEABHOIO
KOTAOBaHa — K YMEHDBIIEHHIO PAaCX0/id UCTOYHHUKOB.

5.5. USMEHEHHWA FEOAOFquCKOﬁI
CPEJBI B CEAbCKOXO3AMCTBEHHbBIX
PAMOHAX

B pesyabrate zeATeAbHOCTH CEAbCKOXO3SHCT-
BEHHBIX IPEANPUSITHH B OKPY:KAIOIIEH Cpejle BO3HU-
KaeT psi/i HeraTUBHbIX U3MEHEHHH, U3 KOTOPBIX B IIep-
BYIO o4epesb CAeZyeT OTMETHTb:

H3MeHeHHe (PU3HYECKHX, XHMHUYECKHX U 6uororu-
YECKHX CBOMCTB II0YBbI U IMOAIIOYBEHHDIX 06paSOBaHHﬁ;

BOJIHYIO DPO3HIO;

3arpsisSHEHHE I104YB, IIOAIIOYBEHHbIX II0POJL, IIO-
BEPXHOCTHDbIX H IIOZ3€MHDbIX BOJ,;

H3MEHEHHE €CTECTBEHHOI'O AaHAIA@Ta, B psije
CAy4Ya€B — OIIyCTbIHHBaHHE.

ITH UBMEHEHUsS] HeU36eKHbI, OHH OIPEZIEASIOTCSI
TEXHOAOTHEH BEJEHHs] CEAbCKOrO XO35IUCTBA, LIEAE-
HallPAaBAEHHbIM BO3ZJEHCTBHEM HAa T'EOAOTHYECKYIO
cpeay, B IIpOLIECCE KOTOPOTO OCYILIECTBASIFOTCS IIAQ-
HHPOBKA W I1aXOTa CEAbCKOXO3SHCTBEHHBIX MOAEH,
H3MEHSIOIIHE peAbe() IMOBEPXHOCTH, HHTEHCHBHOCTb
HHQUABTPAUHUH H IIOBEPXHOCTHOIO CTOKa, OKHMCAH-~
TEAbBHO~BOCCTaHOBHTEAbHbIE YCAOBHsI, CKOPOCTH HHUT-
PHU(HUKALMH U JPYyTHE ITPOLECChI.
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Tunbt BosAEABIBAEMBIX CEABCKOXO3SHCTBEHHBIX
KYABTYp H COCTaB C€BOOGOPOTA PETYAUPYIOT CKAOHO-
BbIH CTOK, TPAHCIIMPALMIO, OPTAHUIECKHH COCTaB I10Y-
Bbl, CBOHCTBa KOPHEOOUTAEMOH 30HBI.

CeAbCKOX03SIHCTBEHHbIE KYABTYPbI MOTAOIIAIOT
MHOTHe XUMHYeCKHe KOMIIOHEHTbI IT0uBbl (IyMHHOBbIE
U (DYABBOKHCAOTBI, YIA€pOZ, (ocop, asor, KaAuH,
MHKPOSAEMEHTbI ), 3HAYHTEAbHAs YacTb KOTOPBIX H3bl-
MaeTcsl U3 MOYBbI C ypPOKaEM.

[ lpumenenne xuMuyeckux BeIIECTB B CEABCKOM
XO3SIMCTBE, YaCTh U3 KOTOPbIX HAKAILAUBAETCS B [IOYBE
H II01aZlaeT B [10/3€MHbIe BOJbI, 3arpsi3HSET '€0AOTH-
YECKyH cpezy.

Hewus6exxnoe BAMSHME Ha reoAorHYecKyo cpexy
OKa3bIBalOT OPOIIEHHE U OCyIlIeHHe, BbI3bIBAIOLIHE
[IPH HAaPYILEHHH TEXHOAOTHH TaKHE HETaTHUBHbIE sIBAE-
HUsl, KaK dpO3Usi, 3aCOAEHHe, BblllleAaYHBaHUe I10YB,
cydgosus, nojaTonAeHue, saborayruBaHue, NPocazka,
pasBeBaHHE TOPQPSIHUKOB.

peI‘PIOHaJ\bHOG BOBaeﬁCTBHC MEAHOpPALINU 3€MEAD
Ha T€OAOTHYECKYIO CPENY 3aBUCHUT OT BHJaA W MacCllITa-~
6a MEAHOpAlINH, ocobeHHOCTel THZAPOTr€0OANOTrHYE€CKUX
H HH2KEHEPHO~I'€OANOT'HYE€CKUX yc]\OBl/Iﬁ TEPPUTOPUH.
MCAI/IOpaTI/IBHOE BOBlI,eﬁCTBPIe YaCTO OCYLIECTBASIETCSL
B COBOKYIITHOCTH C THAPOTEXHHYECKHM CTPOHUTEAbCT-
BOM, BOZOIIOHHKEHHEM U JP. OCHOBHbIC aACIIEKTbI M€~
AHOPATHBHOI'O BOB,H,eﬁCTBHH CAEZYyIOLIHNE:

YZOBAETBOPEHHE MOTPEGHOCTEN OPOIIAEMOrO 3€M-
AeZleAusi IPUBOJAUT K 6e3BO3BPAaTHOMY HUBDBSITHIO BOZJDI
U3 MOBEPXHOCTHBIX MCTOYHMKOB. | Ipu oT6ope cToka
BbIIlle KPUTHYECKOr'O IPOUCXOJAT yMeHbIlleHHe 0Obe-
Ma BOZOEMOB, SIBASIOIIHUXCS OOAACTSIMH CTOKA dTHX
HCTOYHHMKOB, U JerpaZauus paioHoB zeabT. Hezo-
[yCTHUMble H3MEHEHHUs] DKOAOTHYECKOH OOCTaHOBKH
MIPOUCXOJAT U B TeX CAydasx, Korza He obecrieyuBa-
I0TCsA CaHHTapHble HOPMbI CTOKA PeK;

B YCAOBHSIX HEZOCTATOYHOH €CTECTBEHHOH ZApe-
HHPOBAHHOCTH OPOIIEHHE BbI3bIBAET I0AbEM TPYHTO-
BbIX BoZ u nogronaenue. Cymmapnas maomiazb ¢ us-
MEHEHHOU B Pa3AWYHOH CTENEeHH IPUPOAHOU obHCTa~
HOBKOH B HECKOAbBKO pa3 IIPEBbINIAET IAOLIAAb
oportenust. B ycAoBusx apuzanoro kauMara BbICOKHH
YPOBEeHb IDYHTOBBIX BOZ, IIPUBOAUT K BTOPHYHOMY 3a-
COAEHHIO TI0YB, 06Pa30BAaHHIO COAOHYAKOB.

3acoaeHHbIE 3eMAU SIBASIIOTCSl O4araMu, ¢ KOTO-
PbIX HaYMHAETCsl OIyCTbIHMBaHHE TEPPUTOPHH, aKTH-
BH3HPYIOTCS S0AOBbIE MIPOLECChI, TPAHCHOPMHUPYIOTCS
MIOYBBI.
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[ Ipumenenne KoAreKTOPHO-ApeHAHON CETH A
YIIPABAEHHsT BOJHO~COAEBbIM PEXKUMOM II0YB B YCAOBH-
SIX CAabOOH €CTECTBEHHOH /PEHHPOBAHHOCTH SIBASIETCSI
006513aTEABHBIM DAEMEHTOM OPOCHTEABHOH CHCTEMBI.
Ozanako 4acTo yTHAHBALMA APEHA?KHOrO CTOKA He T1PO-
W3BOJUTCS, YTO MPUBOJUT K /IeTPaZlallii BOZOIPHEM -
HHKOB.

Ynpasaenue BoAHO-BO3AYIIHBIM PEXKUMOM TIOYB
B I'YMH/HOH 30HE C [OMOILBIO OCYIIUTEABHOTO JpeHa-
?Ka 4aCTO OKa3bIBAETCsl HEJOCTATOYHO 3(PPEKTUBHDIM,
TaK KaKk B CyXHe TOJbI NPOUCXOJMT IEPEOCYIIEHHEe
nous. B cBsisu ¢ aTMM HEO6X0AMMO OCYIIECTBAATDH
TEXHUKO-9KOHOMHYECKOE OGOCHOBaHHE HOPMBI OCY-
IIEHUsI U [IAPAMETPOB JIpEeHArka, YYUThIBAIOILEE BEPO-
SITHOCTb TePEYBAAKHEHHsI U TIePEOCYIIEHHs] TI0YB TIPH
TOU UAH WHOH TAyOHHE JApeHaxKa.

Boabmoit ymep6 mpupoaHbIM BOZAM HAaHOCHT
HCIIOAb30BaHHE TOKCHYHBIX BEILECTB M 3aBbIIIEHHBIX
HOpM ya06pennii. Fx npumenenue 10A:HO 6bITb AH-
MHTHPOBAHO 3alUHIIEHHOCTbIO BOJHBIX HCTOYHHKOB
OT 3arpsi3HeHHUs.

Zlo HacTosiIero BpeMeHH HOPMbI M TEXHOAOTHS
IIOAHMBA He UMEIOT I'AyOOKOro Hay4HOro o60CHOBAHHUSI.
Pexxum oporenus He yBsizaH C eCTeCTBEHHbIM (DOp-
MHPOBaHHEM TOYB. IJTO MPUBOAUT K H3OLITOYHBIM
[IOAMBaM, HCKYCCTBEHHOMY YBEAHYEHHIO (PUAbTpALM-
OHHDbIX II0TePb, HCTOLLEHHIO BOJAHBIX PECYpPCOB, MOJ-
TonAeHuio, gerpazauuu mous (puc. 5.5).

HI/I?KE NnpuBeZ€Ha OUEHKA OTMEYE€HHDbIX HB}\eHI/Iﬁ,
BbIIIOAHEHHasA T€PPUTOPHAABPHBIMU IOAPA3AEAEHUSIMHA

MPIHI/ICTepCTBa reoAOruu CCCp B 1988-1990 IT.,

Korza HaubOAee aKTHBHO BBIITOAHSIAUCH 3TH pa60TbI.

B ceBepo-3sanazguoit vactu Poccuu npeobrazaror
OCYIIMTEABHBIE MEAMOPALMH C MPUMEHEHHEM TOpH-
sonTarbhoro gpenazsa: 90 Y% ocymenns nposogurcs
Ha MeAnopHpyembix 3emasx. Oporrtenre He umeer mm-
POKOTO PACTIPOCTPAHEHHs] M CYIECTBEHHOTO BAHSHHUS
Ha THZIPOTEONOTHYECKHE YCAOBHS He OKasbiBaeT. | ep-
PHUTOPHS OCYIIIEHHsT XapaKTepPU3YeTCsl GAArOTPUSATHDI-
MU H3MEHEHHSIMH IIPHPOAHDIX yCJ\OBHﬁ, BbI3BaHHbIMH
CHHUKEHHEM YPOBHsI TPYHTOBBIX BOJ B IIpeJeAax HOp-
MbI OCYIIeHHsl, HO MHOTZa TIPOHCXO/HT TIEPEOCyTIeHHe
TOYB B Cepe/MHe BEreTallMOHHOTO MepHOZA.

Ha oraeabnbix yuactkax nabatogarorcst ne6aaro-
MPUSATHDIE COMYTCTBYIONINE SIBACHHS. JTO 3arpsA3HEHHE
MOBEPXHOCTHBIX M TIOA3EMHBIX BOJ HAa TepPPUTOPHH
AeHuHrpazckoit 06AacTH, 0CO6EHHO B palioHaX KapCTo-
obpasosannsa (HM:xopckoe n Kapbonarnoe naaro; No-
MonocoBckuii, | atunnckuit, Boaocosckuii, Kunrucen-
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nckuit 1 Bokcutoropckuii padionnt). 3arpsisnenue Bbi-
3BaHO MCIIOAb30BAHHEM yIOBPEHHH U 70XMMUKATOB.

B KaJ\I/IHI/IHI‘paﬂ,CKOﬁ O6J\aCTI/I, Ha y4aCTKaX IIOAb-
AEPHOro OCyHI€HHs OTMEYEHO OCeAaHue 3€eMHOH IO~
BEPXHOCTH.

AxTuBuzanua KapcTa HabAIOZAeTCS B JHHIIAX
MEAMOpaTHBHBIX KaHaAoB B mpeaerax Hixopckoro
u Kap6onarnoro maaro.

[loa BAusHHEM OCylleHHs HPOMCXOAHT COKPA-
meHHe OOAOT, HO B pesyAbTaTe oOoralleHHsl BoZoe-
MOB OHOTeHHBIMH BeIeCTBAMH OHH 3apaCTalOT, YTO
criocobeTByer 6oa0To06pasoBanuio. B 6yaymem nor-
pebyeTcsl PEKOHCTPYKUMsL APEHaKHO-COPOCHON CEeTH

Ton I. Esponelickas uacnip

na rore Kapeann, Kapeabckom mepemeiixe, rore Bo-
AOTOZCKOH 06AACTH.

Ha cesepe Kapeaun u B Mypmanckoit o6ractu
OTMeYaeTcsl NepeocylieHHe HOAOTHBIX MacCHBOB, CIIO-
COOCTBYIOIEE PA3PYIIEHHIO TOP(SHBIX 3aAeKeH, Je-
(AsILMH TOPQOB.

B LlentparbHom skoHOMUYECKOM paiioHe B 30HE
HU30bITOYHOTO YBAA2AKHEHUsI HarnboAee 3a00A0YEHHBIMU
ssastorcst Baanadickast Bossbimensocts, Bepxuepoa-
ackast u Memmepckass HusMeHHOCTH, rZe 60A0Ta 3a-
muvaror 20 30 % reppuropun. Ocymenne nposo-
JIUTCS1 CUCTeMAaTUYECKUM ZIpeHazkeM C TAYOUHOH 3aA0-
xxenua 1-1,5 M, mromazp ocymenus — 128 Toic.ra.
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Opomartorcst oraeabHble yuactku pasmepom zo 100-
300 ra ma BozOpaszeAax M CKAOHAX.

B pesyabrate ocymenusi cokpamaercs saboaa-
yuBaHue. B cyXue Trogbl MeAHOPHPOBAHHbIE 3EMAH
OKasbIBaIOTCs I1ePeoCylIeHHbIMH.

B Heuepuosemuoii 3one MeAnopanus He okasa-
Aa CYIIECTBEHHOrO BAMSHMS Ha TIPOJYKTHBHOCTb AQHZ-
maQTa B CBA3M C ee NPHUMEHEeHHeM Ha AOKAAbHBIX
y4acTKax.

B Trepckoii, Mockosckoit, Psasanckoii, Baa-
anmupckoii, CMoAeHCKOH 06AaCTSX, TAe OCYILIAIOTCH
GOAOTHBIE MACCHBBI M IOHMBI pEK, HabAIOJAIOTCS
6AArONPUATHbIE HM3MEHEHHsT — CHHXKEHHe YPOBHS
prHTOBbIX BOJ, yBeJ\I/IquHe HOBerHOCTHOFO CTOKa.
Oanako mocaezHee COIPOBOMKAAETCS 3arpsA3HEHHEM
IIOBEPXHOCTHBIX BOZ, JIPEHAKHBIM CTOKOM, SPO3HOH-
HBIMH IIPOLIECCAMH, BaMACHHEM PYCAA PEK, MeCTaMH
nozTonAeHHeM. Pacramka moiiM NPHBOAUT K YBEAH-
YEHHIO IIAOCKOCTHOTO CMbIBA.

B Meuepckoli HUBMEHHOCTH B pesyAbTaTe OCY-
IIEHHs] TIPOUCXOJAT YHHUTOKEHUE eCTeCTBEHHbIX AAHZ -
maToB, IBTPOPHKALMA BOJZOEMOB, MECTaMH BTOPHY-
Hoe 3a00AauMBaHHe, 3arpsi3HEHHe, HCCYIIeHHe IOYB.

B Llenrparbno-Yeprosemuom skoHOMHuYecKOM
paitone opomaercss 230 Tric.ra, ocymeno 63 Toic.ra.
Cpeanssa nromaab ocymureAbHo# cuctembr — 250-

260 ra.

Kak npaBuro, opocureibHas ceThb ¢ BBICOKHM
KITA (a0 0,98) — 10 moaus aoxzeBanueM, mpu
KOTOPOM aKTHUBHM3allks SK30TEHHbIX TIe€OAOTHYECKHX
npoueccos He Habaozaercsi. B Bopouescrkoit o6aac-
TH TIOZbEM TPYHTOBBIX BOZ TIPH OPOIIEHHH MOZKET
TIPUBECTH K aKTHBH3ALMH KapCTa, OBPAa:KHOH SPO3HH;
BO3BMO2KHbI TIOJTONAEHHE HeGOABIINX TepPUTOPHH,
BTOPUYHOE 3aCOACHHE, 3aTrPA3HEHHE TI03eMHbIX BOZ,.

B Pocrosckoii ob6aactu, oTHOCAIIEHACS K 30He He-
ZI0CTaTOYHOrO yBAazHeHus1, opomaercst 420 Toic.ra —
18 KkpymHbIX OpOCHTEABHO-06BOZHHTEABHBIX CHCTEM
(Hmxneaonckas, Manbruckas u ap.) M MHO:eCTBO
MeAKHX pasbpocaHHbrx yuacTkoB. (OCHOBHOH HCTOYHHK
opomtenuss — p./lon. B cesepnoit wactu Pocrosckoit
obractu (6acceiin cpeanero Tteuenusi Jloma, wacTb
6acceitna Cesepcroro Jlonma ¢ npurokamu, 6acceiiHb
pex Yup, Tysros, mmxuee Tewenuwe p.Muyc), rze
IIPaKTHYECKH OTCYTCTBYIOT KPYITHbIE OpPOCHTEAbHbIE
CHCTeMbl U OpOIIeHHe 6asHpPyeTCss Ha CTOKE MEAKHX
peK, TIPAKTHYECKH He MPOM30LIAM H3MEHEHHs] THpOTe -
OAOTMYECKHX M WHKEHEPHO-T€ONOTHYECKHX YCAOBHL.
3a cyeT peryAMpOBaHHS MECTHOIO CTOKA OTMEYaeTcs
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COKpAIlleHHe aKTHBHOCTH 3PO3HOHHBIX IIPOLIECCOB.
Ho caeayer oTmeruts mnoaTomaenue TeppuTOpHH
B npegerax UPCKOH OPOCHTEABHOH CHCTEMbI.

,ZIOJ\HHa p.AOH H 3HA4YHUTEAbHasd 4aCTb JOAHHDbI
p.Manbiu (sanazmas) nozseprauch HeGAAroNnpUST-
HbIM U3MEHEHUSIM: TI0JHUMAETCsl YPOBEHb IPYHTOBbIX
BOJI, TTOBbICHAACh UX MHHEpPAAU3AIIHsl, HAOAIOAIOTCS
3aCOAEHHE M OCOAOHIIEBaHME MOYB, MOTOTAEHHE,
saboraumuBanre. Ha ['eneparosckoii opocureabHoit
CHCTeMe MHMHEpaAM3alMst TPYHTOBbIX BOJZ ZOCTHIAA
20-30 r/a. Ilpoucxoaur azerpasaiust yepHoseMos.
[To aaumbiv meamoparusnoro kazactpa nocae 20-
30 reT opomieHHst Xopolee COCTOSIHHE COXPAHHAOCH
toabko Ha 60 % mromazu. B HeyaosaerBopHTEABHOM
coctostmu Haxozsrest 20 30 Y% mromazeit Asosckoit
u Manbrackoit opocureabnbix cucrem. Habarozarores
[POCA/IKH, 3PO3HS MOYB.

Ha ruzporeororuueckyro o6cTaHOBKY B ZOAHHE
p.Boara 6oabmoe Bausane okasaan Camapckoe, Ca-
paToBckoe M Boarorpaackoe BogoxpaHHAMIIA, TIOZ-
0P OT KOTOPBIX PACTIPOCTPAHMACS Ha PACCTOSIHHE
a0 15-18 xkm. B pesyabrate oporenus mpoucxoaua
MoZbeM YpPOBHA TPYHTOBBIX BOZ CO CKOPOCTbIO
0,2-1,5 m/roz, HauboAbITasi CKOPOCTb BOAM3H KaHa-
AOB, Ha OTZEAbHBIX YYaCTKaX YPOBEHb MNOJHAACH
¢ ray6unnt 40-20 m 70 10-5 M u menee. Ha nexoro-
PbIX y4acTKaX OTMEYAIOTCSl YCHAEHHE MAOCKOCTHOTO
CMbIBa, OBPa*KHOU W B MEHbIIEH CTeleHH GOKOBOU
9POBHH pEK, a TaKxe TOJTOMACHHE, 3a60AaYHBaHUE,
AKTHBU3aLMUs CY(P@O3HOHHDBIX IIPOLIECCOB.

Hs-3a moabema rpyHTOBBIX BOZ CAOXKHMAACH He-
6AaronpusTHasE MEAHOpPATHBHAs 0OCTAHOBKA B JJOAH-
Hax MaAbix pek. | logTomaenuio mozBepzsenbr ceaa
B noimHax pek D. u M.¥Ysenp, Epycran, Caroma.
Ha Bozopasaeabnoii wactu CripToBoii paBHHMHBI MOz~
TOnAeHbl HaceAeHHble myHKTbI | [ymkuno, Epycaan,
Moxpoyc, [lrec, Kpacuniit Kyr, Epmos u ap.

Amnarormunprii npouecc HabArogaeTca u Ha | [pu-
BOA2KCKOH BO3BBIIIEHHOCTH, T/l€ IPOUCXOAST IIOTOI -
AeHHE OpOIIIAeMbIX 3€MEAb U HACEAEHHBIX ITyHKTOB,
IIAOCKOCTHOH CMbIB, oBpazkHast 3posusi. Ks-3a mapy-
IIeHHs] arPOTEXHUKH B TIpezieAax | opoauineHckol opo-
cuteAbHOl cucrembl spoauposano 10 20 Y% semenn.
O6pasoBanue 0BparoB HabAIOZAETCS M Ha TIPHAETAIO-
L€l TEPPUTOPHU U3-3a COPOCA MOAMBHOU BOJPDI.

He6aaronpusitnas cutyauus caoxurach B ripe-
neaax [ lpukacnmiickoli HUSMeHHOCTH, TZe TOZ BAHS-
HHUEM OPOLIEHHST YXYZAIIHAACh THZPOTEOAOTO-MEAHO-
patuBHOH o6ctanoBka. |loaromnenue, 3aborauusa-
HHMe, BTOPHYHOE 3aCOAEHHEe HAOAIOJAIOTCS Ha BCeX
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OpOCHTEAbHBIX cucTeMax. | logTonAeHb! HaceAeHHble
nyuktbt Axekcanaposka, Hosbiit Do, Crennofi,
[Taraccoska, Kpacupii Oxra6pp. Ha Teppuropun
Pecrry6auku Kaambikus B pesyabraTe (uabTpaimu
U3 KaHAAOB IOATONAEHBI | opozoBukoBck, moc.flmr-
KYAb H Ip.

Cyddosuonnble ssBAeHHs OTMeueHbl Ha DapoBs-
CKUX Oyrpax.

B Boaro-Axry6unckoi nofive u goaune p.Boa-
ra Ha HM3MEHEHHE IPUPOAHOH OOGCTAHOBKHM OKa3ano
BAHMSIHHE HE CTOABKO OPOITIEHHE, CKOABKO 3apEryAHpO-
BaHHOCTb pEKH Kackazom Bozgoxpanuaum. [locae
CTPOHMTEAbCTBA TAOTHH Boaxickoro kackaza musme-
HHACSL PEXKHUM PEKH, COKPATHACS TIO/I3€MHBIH CTOK.
ITO NMPHBEAO K YBEAHUEHHUIO UCIIAPEHHs], POCTY MHHE-
parusauuu rpyutoBbix Bog ot 0,3 10 9 r/a B paitone
noiimbr 1 ot 0,6 g0 50-60 r/A B zeabTe.

B nactosmee Bpema ma Tepputopun Huxuero
[ToBorxbs uKCHPYIOTCS HE6AATONPHATHDBIE H3MEHE -
nus. Hauboabinee ux nposisrenre — B Z0AHMHAX Ma-
Abix pek | Ipukacnmiickoit Husmennocty, Boaro-Axry-
6unckoit noiive. Ecan yuectbp nabarogaromuiicst B mo-
cAeZHHEe TOZbI TOAbeM ypoBHs Boabl Kacmmitckoro
MOpsi, SKOAOTHYECKOE COCTOsHHe Hu30BbeB p.Boara
MOzKeT elle GOoAee yXyAIIUTbC.

Amnaroruunble npouecchl HaOAIOZAIOTCS Ha PaB-
munHoi yactu Ceseproro Kapkasa, rae obmas mro-
Ia/lb OPOCHTEABHBIX CHCTeM TpeBbimaeT 1,6 MAH ra.

[lpu sTom B mpeaerax LeHTPaAbHOH M BOCTOU-
Hoi yacteii | Ipuky6anckoli paBHMHDI, Ha ceBepHbIX
ckroHax CTaBpOMOAbCKOH BO3BBILIEHHOCTH, IOT0-3a-
nazuoit yactu Kymckoll paBHUHBI, TTepeKpPbITHIX AéC-
CaMH, MOZAbeM I'PYHTOBBIX BOJ BbI3BAA IPOCAZOYHbIE
SIBAEHHSI, OTMEYAETCS TIO/ATOILAEHHE.

Pacnpocrpanena nppurauponnas sposus. B aean-
te pek lepex u Cyrak mposiBAsIeTCS aKKyMYASILMS
HAHOCOB, COMPOBO:KJaeMasl MOJbEMOM pyCcAd U YCH-
AEHHEM MOATOIIAEHHSI TIPUAETAIOIIEH TEPPUTOPHH.
He6aaronpusitapie usmenenus: ruzporeoAOrH4eCKHX
U HUHKEHEPHO-TEOAOTHYECKHUX YCAOBHH 3aTPOHYAH
mromazb okoro 9400 xm?. OcuoBHast mpuumna —
HeobeCreYeHHOCTb TEPPUTOPHH JPEeHaKeM.

3a HCcKAlOYeHHEM MpeAropHH Ha TePPUTOPHUH
[IpeaxaBkasbsi moAOBHHA OpOIIAEMbIX 3eMEAb HMeEET
HEYZOBAETBOPUTEAbHOE MEAHOPATHBHOE COCTOSIHHE, 1107 -
toraeno okoro 100 HacereHHBIX NMYHKTOB, BKAIOYas
Kpacnozap, Crassinck-na-Ky6anu, ['eopruesck u ap.

PaccmarpuBast sxoAorHYECKHe IPOBAEMbBI CEABCKO-
XOBSIICTBEHHOIO TIPOM3BBO/CTBA, CAEAYET IMOAYEPKHYTD,

Ton I. Esponelickas uacnip

9TO 0 IIOCAEZHErTO BPEMEHU OHO BEAOCH 6e3 y4d€eTa oc-
HOBHOI'O Tp€6OBaHI/IH 9KOAOTHH — H606XOZLHMOCTH COX~
paHeHusA U NPHUYMHOKEHUA IIPOAYKTHBHOCTH ITIOYBbI.

Ha cosaanue 1 T npoayxrusnoii 6uomacchi exxe-
roguo Tpartutca nousoi 1-1,5 T rymyca. Jlas coxpa-
HEHHs TIAOZIOPOAMS TIOYBbI STH IIOTEPH HEOOXOZHMO
€2KErOZIHO BOCIIOAHATb, YTO MO2KET ObITb OCYILECTB-
AEHO C TOMOIIbIO CHCTEMATHYECKOTO MIPUMEHEHHs Op-
raHUYeCKUX YZOOpPEHHH, TPABOCMECEH, COOAIOZEHHUs]
TIPABHA arpOTEXHHKH.

UepHosembl HesaMeHMMbl B IIPHPOZE. -3a MO-
caezuane 50-60 retr HameTmAach peaAbHas yrposa
cumxenus ux naogopoaus B Poccun. Coxkpargarores
3arachl ryMyca, OPraHHYeCKOro a30Ta, CHH2ZKAETCS J1esl-
TEABHOCTb MHMKPOOPTAaHH3MOB, PaspyIlaeTcsl CTPYKTY-
pa TOYB 3a CYET MepPeyIIAOTHEHHs, TIOHH2KAeTCs (-
(PEKTHBHOCTb HCTIOAb30BaHus yAo6penuii [96].

Brictpo paspymaercs rymyc yepHoszemoB IpH
opomenuu. 3a nocaeaune 50-150 rer ceanckoxossii-
CTBEHHOH JEsATEAbHOCTH depHO3eMbl Pycckoil pas-
uunbl, Ceseproro Kaskasa yrpartuan 30-60 % 3a-
nacoB rymyca. CorocraBreHte AaHHbIX MOYBEHHOH
cvemku B.B./lokyuaesa (1883) c¢ amanormumbivu
cpemramu, BbinoAsennbivud B 1960-1980 rr., mno-
Ka3aAHu, 9TO COZIEPIKAHUE TYMyca B BEPXHEM FOPU3OH-
Te TOYBbI MPAKTUYECKU TTOBCEMECTHO yMEHBIIHAOCD:
B paiionax Tyaer, Kypcka, Opaa or 4-7 a0 2-4 %;
Aunenixa, Bopone:xxa, Caparosa, Camapbi, BepxoBb-
eB u cpeguero tedernst Jona or 7-10 g0 4-7 %:; By-

rypycaana, Y o1 ot 10-13 20 7-10 %; Y absioBcka,
[Tensbr or 13-16 70 3-10 % [96].

[lpu opomenun paspymaercs ecrecTsenHas
CTPYKTypa TII04BbI, OHH CTAHOBATCS TAbIOHUCTBIMH,
CKAOHHBIMH K KOPKOOOPAa30BaHHMIO, CLIEMEHTHPOBAH-
upivu. [ Tocaeguee xapakrepso aaa 10-20 % opomra-
embIx yepHoseMoB. /lerpazanuu uepHO3eMOB CrIOCO6-
CTBYeT II0Zl/beM TI'PYHTOBBIX BOJl, BTOPUYHOE OCOAOH-
LIeBaHHe, 3aCOAEHHE.

CHuzKaloT NA0Z0POZHE YEPHO3EMOB 9PO3HS, UC-
TOLLEHHE 3aracoB OPraHUYeCKOro BelllecTBa, Iepe-
VIIAOTHEHHE, yXyZllleHHe BOZHOTO pe:KHMa, HMOZATOI-
AeHHe, HeJOCTATOK MHHEPAAbHBIX YZA0OPEHHH.

CymecTByiomas cucreMa arpoTeXHHKH BKAIOYA-
eT 06s13aTeAbHOE HCIIOAb30BAHUE PA3AHYHbBIX YA06pe-
HUH, 6e3 KOTOPbIX HEBO3MOKHO COXPAHHTDb TAOZOPO-
Y€ I104YBbI. l_[pI/I 3TOM OCHOBHbIMH 3dAE€MEHTAaMH, BHO~
CHMbBIMH B TIOYBY, SIBASIIOTCS ()OCOP, KAAUH U a30T.
Oanako 3(QEKTHBHOCTb TMOTAOIIEHHS Pa3AHIHBIMH
pPaCTEHHsIMH HEOPraHHYECKUX YAOOPEHUH PEJKO TIpe-
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soimaer 60-70 %. B cayuae peryasproro npumene-
HUsl yA0OpeHHH 60Aee MOAOBUHBI M3 HHX aKKyMYAH-
pyercsi B BepxHeM (IIaXOTHOM) CAOE TOYBbI HAH yZa-
ASIETCSL C TIOMOIBIO OBEPXHOCTHOTO M T10Z36MHOTO
CTOKOB B BOJHbIE UCTOUHHKH.

At pocopHbIX U KaAMHHBIX yA06pEHHH XapaK-
TEPHO, YTO HEHCIIOAb30BAHHbIE OCTATKH ITHTATEAbHbIX
BEIeCTB MOTYT HaKallAMBaTbCsl B MOYBaX. B cuAy ma-
AOH TMOJABHKHOCTH OHH CAAGO BBIMBIBAIOTCS U OCTa-
IOTCSI OTHOCHUTEABHO Ge3BPe/IHbIMH JIAsl OKPYzKaIoIleH
cpezbl, yCBauUBasiCb PACTEHHUSAMH B IIOCAeAYIOLIHE
roapl. Heopranuueckuii asoT 6bicTpo BbIMbIBaeTCs
U JeHuTpUpUUUpPYeTcs. B cBsisn ¢ 3TUM asoTHble
yZ0oOpeHUs1 oracHee B 3IKOAOTHUECKOM IIAAHeE, YeM
pocopuble U kKaruinbie. | [pouecc npeacrasaser yr-
O3y A OKPY:2KAIOIEH CpeJibl, TIOCKOABKY:

(Poc@op U a30T BbI3bIBAIOT IBTPOMPHKALIHIO (gBe-
Tex-me) IMOBEPXHOCTHDIX BOJ, U MPENATCTBYIOT ITIUThEBO-
My BOZOCHAOKeHHIO, PbIOOAOBCTBY, peKpeaLuy U T.J.;

a30T B JopMe HHUTpATa 3arpsisHseT [10BePXHOCT-
Hble U [10A3eMHbIE HCTOUYHHUKH [TUTbEBOU BOJbI, BbI3bI-

Basi cepbesHble 3ab6oieBaHusT (METTEMOrAOGHHEMHIO)
y zereit [96].

B 6oAbimmHCTBE cAydaeB TPYAHO TOYHO OLEHUTD
POAb CEABCKOTO XOBSIHICTBA B J€rpajalliid OKPYzKaio-
el cpeapl. flcHo, YTO OHO ABASIETCSt OAHMM M3 HCTOU-
nukoB sarpsisnenusi. Dopma yzo6penuii, Texnororus
UX IIPUMEHEHHsl, THII U CeBOOOOPOT BbIPAIMBAEMbIX
KYABTYp, MeTOZbI 00pabOTKH IOYBbI MU KYABTHBHPO-
BaHUsl, UPPUTalldsi U ApPeHazk B 3HAYUTEABHOU Mepe
MOTYT BAHSITb Ha BblAEAeHHEe ITHTATEAbHbIX BelecTB
U3 II0YBbI B 0/ 3eMHbIE U [TOBEPXHOCTHbIE BOZBI.

OrnacHoCTb /LAs1 TEOAOTHYECKOH Cpezibl TpeCTaB-
ASIIOT pasHoobpasHble mectuiyzbl. Hanboree akTiBHO
OHH HCIIOAb3YIOTCsI Ha IOT€ U B LIEHTPE €BPOIEHCKOH
gactu Poccun, rae BeaeTcsa MHTEHCHBHOE 3eMAeze-
AHe, 0cOGEHHO Ha PHCOBbIX cucTemax B Kpacuozap-
CKOM Kpae.

Ocoby10 omacHOCTb A OKPyzKAlOIIeH Cpezbl
MPEeACTAaBASIIOT MeTAaOOAUTBI U IIPOAYKTbI pPa3AOzKe-
HUs1 TIECTHLHMZAOB, KOTOpble MOTYT ObITb OoAee IOZ-
BHMKHBIMH M OINIACHBIMH IO CPaBHEHMIO C HCXOZJHBIMH
coeZINHeHHsIMH.

Herarusnoe BoszeficTsue Ha reorormdeckyto cpe-
2y OKasbIBaeT KHBOTHOBOJCTBO KaK BCAE/JCTBHE HECO-
OTBETCTBHA MPOZYKTHBHOCTH MACTOMIL YHCAY cozep-
»KAIIUXCS HAa HHX 2KHBOTHBIX, TaK H €€ 3arps3HeHus
OTXOZaMH 2KHBOTHOBOACTBA. | Iponecchi omycThiBanus
xapakTepHbl aAs Kaambikum.
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BarpsisHeHHe OTXOZaMH *KMBOTHOBOZCTBA BbI3Ba-
HO HECOOAIOZIEHHEM IIPAaBHA CAHUTAPHOH OXPAaHbl, Bbl-
[IaCOM CKOTa B 30HAX CAHUTAPHOW OXPaHbl, pasMelle-
HHEM ?KUBOTHOBOZYECKHUX KOMIIAEKCOB U rnactouil 6es
ydueTa ruzporeoorudeckux yeaopui. Ha mpouecc sar-
PSI3HEHHsI OKPY?KAIOIIEH CPeZbl SHAYUTEABHO MOBAHMSIAA
IIPOMBDIIIIAEHHAs] TEXHOAOTHsI »KUBOTHOBOZCTBA, CBSI3aH-~
Hasl C COBJAHMEM KPYIHbIX KUBOTHOBOAYECKHX (DEPM,
0COOGEHHO CBHHOBOJYECKHX, W OCHOBaHHAsi Ha KOMII-
AEKCHOH MexaHMsauuu Bcex pabor. B pesyabrare
TIPHMEHEHHs * 2KUAKUX TEXHOAOTHH yBEAMYHUACS 06b-
em crokoB. | lpu HeyzauHOM pacrnoro:keHMH :KHBOT-
HOBOZYECKHUX KOMIIAEKCOB YacTO UX CTOKH IIOIAZAI0T
B MOBEPXHOCTHbIE BOZbI, OCOOEHHO B MEPHOJ MaBOJ-

KOB U CHEroTasiHus:.

Herarusubie siBAenusi, cBsizanHble ¢ CEAbCKOXO-
35ICTBEHHDIM [IPOU3BO/ICTBOM, BbI3BaHbl OJHOIAAHO-
BbIM II0ZIXOJZOM K OTPACAH — IOAYYHUTb CETrOZHs Kak
MOKHO OOAbIIle TNPOAYKUHMH C €JUHHLbI IIAOLIAZH
M Ha eJMHHILy 3aTpayeHHOTro Tpyaa. | [pu aToM Ha BTO-
pPOM TIAQHE OKAa3bIBETCSI OXPAHA OKPY?KAIOIIEH Cpesbl.
OKOAOTHYECKUH TIOZX0Z K IpO6AEME 3aKAIOYaeTcs
B Pa3yMHOM COYETaHHH y/IOBAETBOPEHUsI TIOTpeOHOCTEN
ob11ecTBa B IPOAYKTaX CEABCKOIO XO3sHCTBA C COXpa-
HeHHeM OKpy:Kkaromei cpeapl. Pemenne aToit mpobae-
MbI ZIOA?KHO HMETb COOTBETCTBYIOILYIO 3aKOHOJATEAb~
Hyl0 6asy, Ha OCHOBAHMH KOTOPOH CTAAO Obl HEBbI-
rOZHO MCTOLLATh W B3arpsisHSATb IIOYBbI U BOJHbIE

HCTOYHHUKH.

5.6. TEXHOI'EHHAA
PAAMOAKTHUBHOCTD

C nayara OTKPBITUSL PaMOAKTHBHOCTH, €€ Hay4-
HOTO H3Y4YeHHs U IPAKTHYECKOro IPUMEHEHHs] B BO-
€HHDbIX M IpazKJZaHCKHUX LIeASX B CIIEKTPe BeIIecTB,
3arpsI3HSIOIINX OKPY:KAIOUIYI0 cpexgy, Bce Ooaee
Cepbe3HOe MECTO CTaAH 3aHHMATb PaJHOHYKAHZDI.

Jlo Yepnobbiabckoli kaTacTpodbl mpobiema
PAAMOAKTUBHOTO 3arpsi3HEHHUs] T€OAOIHMYECKOH Cpe-
bl U IPHUPOJAHDIX BOZJ, HE 3HAYHAACh B YHCAE IIPHO-

PUTETHDIX.

Mowuutopunr okpy:xarwomiei cpeabl, OCYILECTB-
MSBIIMHCS B paMKaX MeK/AYHAPOJHbIX U HALMOHAAb-
HbIX IIPOEKTOB M IIPOrpaMM B IIEPHOJ U TOCAE shep-
HbIX M TepMosizepHbix ucnbrranuii 50-60-x rr.,
He ZlaBaA TOBOJa AAsl GecriokoicTsa. | eorornueckas
cpesla CYMTaAaChb MOIUHBIM (PUKCATOPOM TEXHOTE€HHOM
pazuoakTHBHOCTH. | [oBepXHOCTHBIE BOZBI paccmar-
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PUBAAMCh KaK 3(@EKTHBHblE CaMOOYMILAIOIINEC
CHCTEMbl B CBSI3M C MX BbICOKOH JAMHAMHYHOCTbIO,
a TI0Z3eMHbIe BOZOHOCHbIE TOPUBOHTHI OLIEHUBAAMCD
KaK 3allMILEHHble B OTHOIIEHHH pPaJHOHYKAHUZHDBIX
BbINaIeHUH.

C apyroit cTopoHbl, OpULIMAAbHbIE OpPraHbl U CIIe-
[IUAAHCTDBI, OTBETCTBEHHDbIE 3a PA3BUTHE U HCIIOAB30-
BaHHE ATOMHOH 9HEPIMH, NPONAraHAUPOBAAM ee KaK
SKOAOTHYECKH HaubOAee YHCTYIO OTPACAb IPOMBIII-
AeHHOCTH. ATMOC(epa CeKPEeTHOCTH BOKPYT aTOMHOTO
IIPOU3BOZCTBA CIIOCOOCTBOBaAa (POPMUPOBAHHIO NOZK-
HbIX [PEJCTABAEHHH 06 HCTHHHOH DKOAOIMYECKOH

6€e30macHOCTH.

Kak yxasbiBaroch B mozpaszere 3.4, uenrosex
TI0ZIBEPraeTcsl PaZOaKTHBHOMY OOAYYEHHIO HCTOYHH-
KaMH, HaXOJAIIMMMCS BHe ero Teaa (BHelHee 06Ayde-
HHe) W BHYTPH opraHusMa (BHyTpeHHee OGAydeHHe)
(cm. Taba. 3.1). I'locaeanee umeer mMecto, ecan pazuo-
HYKAHZDbI TIOCTYAIOT B OPraHU3M C BO3/yXOM, IMHILeH
1 Bozo#d. BAusiHMe pazuoakTHBHBIX 2AeMeHTOB, pacT-
BOPEHHDbIX HAH B3BEIICHHBIX B IPHPOAHBIX BOAAX, CBS-
3aHO B OCHOBHOM C BHYTpeHHHM obayuenuem. Haubo-
Aee OMacHbl Te PaJHOHYKAMZDBI, KOTOPbIE MEeIAEHHO
BBIBOZSITCS M3 OpPraHM3Ma, KOHIEHTPHPYIOTCS B Opra-
HaX MAM M3AyYeHHe KOTOPBIX BO3ZEHCTBYeT Ha HHX.

K nau6oaee TokcHuHBIM TexHOreHHbIM 6eTa-
M TaMMa-H3AYYaloIIUM PaAHOHYKAHZAM OTHOCST
crpounuii-89,90, uesuit-134,137, ioa-131, xo-
6arbT-60 u aAp., a K arb(a-H3AyHAIOIIUM — MAY-
tounii-239,240 u apyrue TpancypaHOBbIE SAEMEHTBI.

Bbicokuii ypoBeHb omacHOCTH, cO3zZaBaeMblil
STUMH W JIPYTUMH TEXHOT€HHbIMH PaJHOaKTHBHbIMH
DAEMEHTaMH, JEAQET OCOOEHHO aKTyaAbHOH IIPOOAEMY
OLIEHKH POAHM FOPHBIX TI0POJ B aKKYMYASLIUH, MHIpa-
UUH U (hOPMHUPOBAHUH aPEANOB PAZMOAKTHBHOIO 3ar-
pasuenus. | Ipu aTom pemmaromniyio poab urparoT nopo-
Bble (ropHbie) PacTBOPbI BOZOHACHIIEHHOH M HEHa-
CBIIIEHHOW 30H, TaK KaK OHH SIBASIOTCS TA@BHbIM
HOCHUTEAEM 3arpsisHEHUH B T€OAOTMYECKOH Cpeje.

3azaua Te03KOAOTHYECKHX M PaJHOTe03KOAOTH-
YEeCKUX HCCAeJ0OBAaHHH 3aKAOYaeTcss B 3abaaroBpe-
MEHHOM ITOAYYEHHHU I0CTOBEPHOH HH(OPMALIMHU, 06ec-
[IeYUBAIOILEN PellleHHe 334 110 OLEHKE BEPOSITHOCTH
pacripeZieAeHHs] PaJMOAKTHBHOCTH B OKPY2Kalollen
cpeae u ee komroHeHTax (mousa, 6HoTa, 30Ha aspa-
LIUH, MTOBEPXHOCTHbIE BOJOTOKH U BOZOEMbI, MO 3eM-
Hble BOZIOHOCHbIE TOPH3OHTbI), T.e. 10 OLEHKE peak-
LMK CcpeZibl Ha paZMallHOHHYIO HarpysKy, B TOM YHCAE
C y4eTOM BO3MOZKHbBIX HAH peaAH3yeMbIX IIPeBEHTHB-
HbIX M 3AIIUTHBIX MEPOIPHUSITHH.

Ton I. Esponelickas uacnip

PesyabTupyromeit Takux HCCAeZOBaHUH JOAKHBI
ObITb [IPOTHO3bI PA3BHUTHSI PAaZHOIKOAOTHYECKOH CH-
TyalUud B TeOAOTHYECKOH Cpejie B BHZAE BO3MOZKHBIX
IIPOCTPAHCTBEHHO-BPEMEHHDIX PACTIPEEACHHH PasHO-
HYKAHZOB B HEH ZAsl Pa3AHYHBIX CLEHAPHEB paZHalli-
OHHOH HArpysKH.

B nacrosee Bpemsi, k cozsarenuio, Aeao B Ayd-
IIEM CAy4Yae OrPAHUYHUBAETCSI OLEHKOH HE KOMITAEKC-
HOTO PaZIMO9KOANOTHUECKOTO PHUCKA, a 3AIUUIIEHHOCTH.
B npumenenuu k moasemMHbIM BoZaM 3allMIIEHHOCTb
OLIEHHMBAIOT II0 TOMY, JOCTHUTHET KOHLEHTPALHs pa-
JMOHYKAM/IA B JAHHOU TOYKE BOZOHOCHOTO TOPU30HTA
IIpeZIeAbHO ZOIIyCTHMOTO YPOBHSI HAH HET.

B Poccun, B ortamume ot ['epmanuu, CIIIA,
AHraum, oTCyTCTByeT aTOMHOe 3aKOHOZATeAbCTBO, YTO
OTPMLIATEABHO CKa3bIBAeTCS Ha COCTOSIHHH JIEA C paziha-
1ponHoH 6esonacHocTbio. (OCHOBHBIME FOPHIYECKMMU
JOKyMeHTaMH siBAsioTcst Hopmbl paamanmonnoit 6e-

sonacHocty (HPDB-99) u CaulluH 2.3.2.560-96.

[Tocre Yepnobbiabckoit kaTacTpodbr moTpe6o-
BaAach CyIIECTBEHHAsl PEBM3Hs psifla TTOAOZKEHHH,
TIPEKHUX HOPM pajHallMOHHOH GesomacHoct (Harl-
pumep, HPB-76/87), uro u 6pir0 yacTuuHO caera-
HO TMyTeM YCTAHOBAGHHS] BPEMEHHO JOIyCTHMbIX
yposueit (BAY-91, BAY-92) o6ayuenus nacerenus
U CO/IepKAHUS PAZMOHYKAH/OB B O6bEKTax OKpyzKa-
IOILIEH CpeJbl, MHUILE U [TUTbeBOH BOJE.

B nacrosimee Bpemsi usBecTHbI ZBa BUZA HCTOY-
HHMKOB PaIAOHYKAHIHOTO 3aTPsI3HEHUS T€OAOTHYECKON
cpeabl U TPUPOJHBIX BOJ, — E€CTECTBEHHbIH H TEXHO-
FeHHDIH.

K rexuorennbm otHocsTCS paguoHyKAMzbI, NpO-
JAyuypyeMble B paMKaX s/epHO-9HepPreTHYeCKOro BO-
€HHOIO M Tpax{JaHCKOro LMKAOB, IPH IPOU3BOZCTBE
U HCIIOAb30BaHHH pPaZIHOAKTHBHBIX HBOTOIOB JAA Lie-
AeH MeAVUMHBI, PAaAWALMOHHOH XUMHH, TEXHOAOTH-
YeCKOro KOHTPOAsI, SIZIEPHOH TeO(U3UKH, a TaKKe
BHOCHMbIe B OKPY2KAIOIIYIO CPeJy B pesyAbTaTe Bpe-
MEHHOI'O HMAM TOCTOSIHHOTO 3aXOPOHEHMs pajlHoaK-
tuBHbIX 0TX02108. CyIllecTBeHHDbIH BKAAZ B MOBbIIIE-
HHe PaZHOAKTHBHOCTH OKPY?KAIOIeH Cpesbl BHOCHAH
H BHOCSAIT siZIepHbIe B3PbIBbl BOGHHOTO U MHPHOTO Xa-

paxrepa [182].

Ocobo omacHbl AAs1 OKpyzKAIONIEd Cpeabl U Ue-
AOBeKa paZHallOHHble aBapHH, MAcCIITabbl KOTOPDIX
pacnpegeasiores no mkare MATATD [23] or nes-
HaYUTEAbHOIO HHIMZEHTa 6€3 CyIIeCTBEHHbIX Pazy-
amvonnbix mocaeactsuii (1 6aar) a0 kaTacTpod
¢ raobarbHbiME TocAeacTBHsME (7 6aAroB), Kak,
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K mpuMepy, 3To mpousomao ¢ 4-m 6rokom YepHo-
6niabckoit ADC B anpere 1986 r. B taba. 5.2 npu-
BOJATCSA TepedyeHb HEKOTOPbIX KPYMHEHIIUX pajua-
[IMOHHBIX MHIHZEHTOB MHpA, a TaK:Ke CBeZeHHs
0 CyMMapHbIX MOCTYIAEHHSIX PAZMOHYKAHZOB B OK-
PYZKAIOILYIO Cpezy.

[lpu xaracrpoax c paspyrmenuem peaxTtopa,
kak 3710 66170 Ha YAIDC, ocHOBHOH BKAAZ B 9KCIIO-
SHMIHOHHYIO 03y BHOCSIT HA HAYaAbHOM 9Tarle KOpOT-
Ko:kHUByIIHe U Aetyqre kommoHnentn! |11, 13], usoro-
bl 6AaropoZHbIX Ta30B H a’dPO30AH, COZepKalliue
KOpPOTKO2KMBYIIHE HyKAHAbI (TabA. 5.3), mocTymato-
IIMe B OPraHH3M C BO3/yXOM, MOAOKOM, PacTUTEAb-
Hoit e u Bogoii. Co BpeMeHeM ZOMMHHPYIOIIYIO
POAb HaYMHAEeT UrpaTh BHEIIHee OGAydeHHe OT 3ar-
PSA3HEHHOMH MOBEPXHOCTH U BHYTPEHHEE OT 3arpsi3HeH-
HbIX TPOAYKTOB M Bozbl. |lo mepe camooummenus
TI0YBbI B pE3YAbTaTe eCTeCTBEHHOrO pacraza, 3pO3Hu-
oHHOro (3KHJKOTO M TBEPZOTo) MOBEPXHOCTHOTO CMbI-
Ba PaZMOHYKAHZOB, HX HH()MABTPAIMH BrAYOb 30HbI
aspanyy Bce GOABIIMH BKAaZ 6yZeT BHOCHTb COCTaB-
ASIIOIIAs BHYTPEHHEro OOAYYEHHs M3-3a MPOJOAKAI0-
ILIerocsl HCTIOAb30BaHHUs BOJbI, PACTHTEABHOH M MsICO-
MOAOYHOH TPOZYKLMH MECTHOTO IIPOM3BOJCTBA.

[lpu sinepubix B3pbIBaX OrpOMHOE KOAMYECTBO
paZMOHYKAH/I0B BbiGpachiBaeTcst B aTMocdepy. IJTo,
npexJe BCEro, MPOAYKTbl LeAeHHs ypaHa U IAYTO-
HHSI, @ TaKxe NPOAYKTbl aKTHBALMK 107 AeHCTBHEM

Tabauna 5.2

CymmapHasi aKTHBHOCTD paJMOAKTHBHBIX
BbIGPOCOR B X0j€e HanboAee TA:KEABIX SjlepPHDBIX
aBapuit mupa [248]

CymMapHas
Cobbitie Tox | akTuBHOCTB,
bk

SAnepubie u TepMmosepHble nctnbita- | 1952- 1.850020
uns, nposegennbie CIIA w CCCP 1964 o
Copocor B 03.Kapauaii, IOxubrii 1949- 4001019
Ypan 1960 ’
B3poiB 4-ro 610ka UepHOOBLILCKOIT 1986 1,8501018
A9C
Tenosoti B3pbIB, I1O “Masxk”, 1957 7471016
[OsxmbIil Ypan
PacrniaBiienne akTHBHOI 30HBI peax- 14
topa Bunckeiin, Bemuko6puranust 1957 9,2500
Paspymenne MEJIUIIHCKOTO Iiesie- 1987 5.001013
BOro mcrounuka, laiiana
[Tponnasienne akTUBHOI 30HBI pe- 12
axtopa Tpu Maitn Aitnenn-2, CIIA 1979 1€0,2-2,0)00
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MOIIHOTO MOTOKA HEUTPOHHOIO U raMMa-U3AYyYeHHUs,
BO3BHMKAIOIIET0 IPH B3PbIBE. JTH PAZUOHYKAHZbI
3aXBaTbIBAlOTCSI OTHEHHBIM IIAPOM C IIOTOKOM dac-
THL 'PYHTa U PA3AMYHBIX KOHCTPYKLHMOHHBIX MaTe-
puaroB. B pesyabraTe o6pasyercss mMomHoe paguo-
aKTHBHOe 00AaKoO, cozep:zkallee paJHOAKTHBHbIE
YaCTHULBI PABAUYHOH KPYITHOCTH, KOTOPBIE TI0/, ZeH -
CTBHEM CHABI TS2KECTH OCeJAlOT Ha MIOBEPXHOCTH 3eM-
AU B IIepBble MHHYTbI M 4Yacbl IIOCA€ B3PbIBOB He-
rocpezCTBEHHO BOAM3H MecTa B3pbIBa, 0Opasyst pa-
JMOAKTUBHDBIA CAEZ.

CymmapHasi akTHBHOCTb OCHOBHBIX
JOATO:KHBYIUHX PaZHOHYKAHAOB, MOCTYNHBIIHX
B OKPY:KaIOLLYI0 cpejy B pe3yAbTaTe sJepPHbIX

H TepMosiepHbIX ucnbrtanni®, Bx

SH (TPHTHE) oo 2,4[1020
4C (paauoyraepon) ......cococvveeen... 2,200
Q08T e 5,901017
L 1,4[1020
106RY ..o 1,201019
BICs oo, 9,301017
B Ce e, 3,001019
Z30PU e 6,70100

*OO0ydenne B pe3yJIbTaTe NCTIBITAHMUI S/IeEPHOTO OPY-
JKHSL U SIIEPHOTO TOIIMBHOTO IIMKJIA BOCHHOTO Ha3Ha-
uvenus. — Bena: HKJIAP, 1985. — T. 85-24452 (EX).

3HaunTeAbHAA YAaCTb MEAKHX YaCTHI pasMepoM
1-5 mMrM pacceuBaeTcst nos AeHCTBHEM BOCXOZASIIMX
MIOTOKOB BO3/lyXa U 3aTeM BbINaZiaeT Ha OBEPXHOCTD
3eMAH B TedeHHe 2-3 HeleAb B paloHe B3pblBa
U Ha yJaAeHHH HECKOAbKHX JeCATKOB KHAOMETPOB
ot nero. CymecTBeHHast JOAS TAKHX 9ACTHI] YHOCHT-
cs B Tporoclepy U TepeMeIlaeTcss Ha TIpoOMazHble
PAcCTOSIHHS, OCTaBasiCh MPHMEPHO Ha OZHOH M TOH
xxe mmpore. Haxoasicb B Tpomocdepe B cpeanem
OKOAO MecAla, PasHuOHYKAHZbI U3 Hee YaCTHYHO
BBIMAZAIOT Ha 3EMAI0 C aTMOC(EPHBIMH OCaZKaMH
U B BHZE a’po30Aell, a Hauboree MeAKas (paKiHs
(< 1-1,5 mxm) noctynaer B cTpatocdepy, Irae U oc-
TaeTcsi MHorHe Mecaubl M gaxe roant (ot 1,5
20 7 AeT), mpexkzie 4eM CHOBa BEpPHETCS B TPOTocde-
Py U BbINAZET Ha MOBEPXHOCTb 3EMAH, PACCESBIIHMCh
10 BCeH MOBEPXHOCTH 3€MHOTO Iuapa. | akue Bbina-
JeHHsl MIOAYYHAH Ha3BaHHMe raobaibHbix. Ham6oab-
IIMe paZMOAaKTHBHbIE BbINaZeHHs] HAOAIOJAIOTCS MIPH
HaseMHbIX H BO3ZYIIHbIX B3pbIBaX, HAUMEHbIIHE —
HPU TI0Z3eMHBIX.
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C 1945 no 1980 r., T.e. 3a mepuos nauboree
MHTEHCHBHbIX aTMOC()EPHbIX SePHBIX H TepMOsiep-
HBIX B3PbIBOB, 00IIas MOIIHOCTb HX COCTAaBHAA
545 Mr [128]; npu stom 90 % wmommoctu 6p1r0
peaansosano B 1952-1962 rr. B pesyabrare B aT-
Moc(epy 6bIAO BbIGPOIIEHO OTPOMHOE KOAHYECTBO
PaZHOHYKAH/IOB, CO3ZABHIMX HOBbIH (DaKTOp pajua-
IIMOHHOTO BO3/JeHCTBUA Ha deAroBeka (cM. Taba. 5.2).
B Hacrosiiee Bpemst HeT HM 0ZHOTrO MOYBEHHOTO MPO-
(UAS, HH OJHOTO MPOZYKTA GHOCHEPD U THAPOCPEPb
(3a uckAOUeHHEM 30HBI 3aMeJAEHHOTO BOZI0O6MeEHa ),
rae 6bl He TIPHCYTCTBOBAAH PaZHOHYKAUZBI 60M60-
rernoro” npoucxoxzenns (CH, 1*C, a raxxe 137Cs,
90Sr) B nsmepumbix koamuectsax [11].

Hapsizy ¢ npoayxramu zenenus, BHOCAIMMU
OCHOBHOH BKAAJ B [030BYI0 HArpysKy OT SiZlepHbBIX
HCIIbITAHHH, orpefeAeHHbI Braag BHocsT Tputuii (CH)
u paguoyraepoz (1*C), o6pasyrommecs B armocgepe
BCA€/CTBHE aKTHBALMH a30Ta HEHTPOHAMH SIZEPHOTO

B3pbIBa.

B macrosiiee BpeMst OCHOBHBIM HMCTOYHUKOM
BHEINHETO OBGAYYEHHsI OT S/IEPHbIX HCTIbITAHUH SBASIOTCS
B7Cs  (nepuos moaypacnaza T 2 = 30,2 roza),
a BHyTpenHero — stot 2xe msoron u 209r (T /2=
30 aer). OcHoBHbIE MOCTABIIUKU STHX PaJHOHYKAU-
ZI0B B 0pranusm — xae6, Moaoko, a aas 20Cs u msco.
C nurbeBoii Bogoi moctymaer 5 % stHx paguonyk-
AMZOB, a ¢ BapixaembiM BosayxoM — 1 % [128].

Pasymeercs, npu “cee:xux” rAOGAAbHBIX SAEPHbIX
BBIMAZIEHUSIX CYIIECTBEHHYIO JIOAID TIOTAOIIEHHOH Z[03bI
(OPMHPYIOT KOPOTKOKHBYILIUE PaIHOHYKAH/IbI, TAKHe
xax 190Ru (T2 =1roa), 144Ce (T1/2 =278 apen),
B7r (Ty)2 = 65 aweir).

B nacrosmee Bpemsa cpeanss sp@ekTHBHas K-
BHUBaAEHTHAs /1032, BbI3BAHHAsS S11ePHbIMU BbIITa/IeHH-
amu, pasa 20-25 Mk3B B rog MAM 3a BCIO :KU3Hb
= 3,8 m38, uro coorsercrayer 2-2,5 % or yposus
OBAyYeHHs] €CTECTBEHHbIM paJHOAKTHBHBIM (DOHOM.
Haxanyne Yepnobbiabckoit kaTacTpodbl Ha eBpo-
neiickol TeppuTopur POCCHM TAOTHOCTH 3arpsiaHe-
HHUsI, BBIBBAHHOIO T'AOGAABHBIMH BbINAJCHUAMH pa-
JMOILIe3Us] M PAZUOCTPOHLIHUA OT SAEPHBIX HCIIbITA-
HHMH, COCTaBAsiAA COTbIE ZOAU KIOPH Ha KBaZpPaTHbIA

metp [11].

C 1969 no 1988 r. Ha eBpomneiickoii TeppuTo-
pun Poccun 6p1A0 NpousBezeHo 10 KpaiHeH Mepe
49 noasemunix saepunix B3pbisos ([.A.llapbkos,
1991) ¢ ueabro rAy6HHHOrO CeHCMHYECKOTO 3OH/M-
pPOBaHHUsI 3EMHOH KOPbI, UHTEHCH(QMKALUU AO6bIMH

Ton I. Esponelickas uacnip

He(PTH U IOBDBIIIEHUSI KO3 (QULHEHTa HePTeoTAauH
BMEILAIOIIHUX 3aAeKH II0P0J, CO3JAHMs IO0ZJ3eMHbIX
€MKOCTEH JASl XPAaHEHHsl ChIPbsi U OTXOZOB He(TeXH-
MHYECKOTO IPOM3BO/CTBA, WHTEHCU(UKAUMH IIPUTOKA
rasa K OSKCIAyaTallMOHHbIM CKBaXkHHaM, TAYIIEHHs
aBAPUHUHOIO rasoBOro (DOHTAHA, CO3/JAHMSI TPAHIIEH-

Tabauma 5.3

Hsoronumrii cocras Bbi6pocos
B OKPY:KAIOILYI0 CPeAy U3 PaspylIeHHOro
peaxropa Yepnobbiancroin AJC [227]

Axrtusroctp, 1016 Bk | [Tosst ot o6uieit ak-
PaﬂI/IO‘ TUBHOCTH Pa/IMOHYK-
HYKIIA® | o6 0486 . [06.05.86 T 1?6516156%%_1

133Xe 18,5 166,5 100
85Kr 0,555 - 100
86Kr - 3,33 100
131] 16,65 27,01 20
1327 14,8 4,81 15
134Cs 0,555 1,85 10
137Cs 1,11 3,7 13
9Mo 1,665 11,1 2,3
95Mo 1,665 14,06 3,2
103Ry 2,22 11,84 2,9
106Ry 0,74 5,92 2,9
1408, 1,85 15,91 5,6
141 Ce 1,48 10,36 2.3
144Ce 1,665 8,88 2.8
89Sy 0,925 0,814 4

908y 0,0555 8,14 4
28py 0,00037 | 0,00296 3

29py 0,00037 | 0,00259 3

200py 0,00074 | 0,0037 3

241py 0,074 0,518 3

22py |0,00000111 | 0,0000074 3

2020f 0,0111 0,0777 3
242Am 9,99 4,44 3,2

*Onpe/iesieHnst COAEPsKaHuil PAJMOHYKJIN/IOB B BbIOpOcax
[IPOBE/IEHDI CTAHAAPTHBIMI METOJAMI AHAJIN3A.

**CyMMapHasi aKTHBHOCTb BbIGPOCOB 3a repuojn ¢ 26.04
o 06.05.86 r.
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BbIEMKH B YCAOBUSAX 3a60A04EHHOU MECTHOCTH, ﬂ,pO6-
A€HUA PYyZAbl, 3aXOPOHEHUSA B my601<03a1\era}01gne
rnozg3emMHbI€ I'OPHU30HTDI 6GHOANOIMYECKH OMAaCHBIX npo-~
MbIIIIA€HHbIX CTOKOB.

MorHocTs B3pbIBOB BapbHPOBaAa B 3aBUCUMOCTH
OT pellaeMbIX 3aza4 B NpezeAax ot 2 A0 35 KT TpoTu-
AOBOTO SKBHBaA€HTa, a TAYOMHA BaAOKEHHs 3apsizia
usmensrach ot 130 m (B3pbis “uenp” ara apobae-
uust pyapl B paiione Kuposcka Mypmanckoit o6aactu
B 1972 r.) z0 2130 m (B3pne “Kama” ara coszanus
€MKOCTH /IASL TIOI3EMHOTO 3aXOPOHEHHS KHJKHX OT-
xoz0B B paitone Carasara B Bamkupuu B 1974 r.).

Hau6oabimee uncro Bsppsos (15) 6b1r0 ocy-
mecTBAeHO Ha o6bekTe Bera” B Kpacuosipckom paii-
one Acrpaxanckoil o6aacTH Ha AcTpaxaHCKOM raso-
KOHZIEHCATHOM MECTOPOKAEHHH, TpHUIeM HX o6Imast
momHocTh coctaBura 138 kr. ['aybuma sarokenus
3apsizioB usMeHsArach B npegerax 850-1100 m. Psg
eMKOCTeH, CO3/JaHHbIX B3PbIBAMH B COASIHBIX KyIIOAAX,
K HaCTOSAIIEeMy BPEMEHH ' CXAOMbIBAETCA , YTO TIPUBO-
JIUT K TIOCTYTIAEHHIO B [IPHYCTheBbIE YaCTH CKBazKHHbI
PaZMOHYKAHZOB, a B IPyHTOBblE BOJbI — pajMOaK-
THBHBIX paccoAroB. | [pogorxaercss mocTosuHbiil pa-
JIMAIIMOHHBIA KOHTPOAb 3THX O6bEKTOB.

B 1971 r. 8 Yepapickom paiione [ Tepmckoii 06-
aacta B 100 kM or Kpacnosuniepcka 6bia npousse-
ZIeH TPOHHOH B3pPbIB CYMMapHOH MOIIHOCTBIO 0 15 KT
107 KOZ0BbIM HaszBaHueM * | afira” Ha ray6une 130 m
C LEAbIO COBZIaHUSI TPAHIIEH-BbIEMKH. B pesyabrate
B3pblBa IIPOM30LINO HHTEHCHBHOE pa/IMOAKTUBHOE
3arpsisHEHUE AOKaAbHOH TePPUTOPUH B paHOHE OT-
BaAa, YTO TPHUBEAO K IOBBINEHHIO KOHLEHTPALH
crponnus-90 B pexax Koasa, Kama, Bumtepa, 6e-
PYIIUX CBOE HaYaAo B paloHe B3pbiBa. | loBbimen-
uble KouueHntpauuu crponuusa-90 B aTHx pekax
B 1991 r. aocruraru 14,8 MBx /A npu coaepzranu-
X B APYruX pekax esporefickoit Tepputopun Poc-
cun ~10,1 Mbx/A. 1o npumepno B 800 pas umxe
ZIOIyCTUMOH  y/ZleAbHOH aKTUBHOCTH cTpoHius-90
ZLASL BOZL IMThEBOTO Ha3HAYEHHs!, PErAAMEHTHPYEMOR

CanlTuH 2.3.2.560-96 (8 Bx/x).

Bamxaiimmit k Mockse sazepubiit B3pois I ro-
6yc-1" mommoctpio 3 kT Ha ray6une 600 m 6b1r mpo-
ussezen B 1971 r. B Kunememckom paiione Mpanos-
cKoii o6AacTu B 28 KM Ha ceBepo-BOCTOK OT 3aBOA-
CKa TMpPU TAYOMHHOM CEeHCMHYECKOM 30HZHPOBAHHH
3EMHOH KOPBI C LIEAbIO TOHCKA CTPYKTYp, TepCreK-
THUBHBIX JASl PasBeJKH TOAE3HbIX HCKOMaeMbIx. B paii-
OHE CKBazKMHbI, B KOTOPOH pasMellaAcs 3apsz, OTMe-
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YaeTcss Haz(QOHOBOE YBEAHMYEHHE pPaJMOAKTHBHOCTH.
[To aanme BCEI'MHI'EO B 1994 r. kouuentpa-
wst 20Sr B rpyHTe mpH yZareHMH OT CKBa:KHHDI
20 50 m ymempmanacy or 784,4 ao 111 mbk/r,
a koruentpayst 222Pu, 40Py — or 2,6 g0 0,7 MBx/r.
Ha zanmnoM yuacTke naaHMpyIOTCA Je3aKTHBALMA
U PeKyAbTHBAlUsL.

Ha Cesepnom noaurone (Hopas Bemas) c ce-
peaunbt 50-x rr. o 1990 r. nposezennr 132 azepupix
B3pbiBa (B atmocepe — 87, moz Bogoit — 3, moxsem-
ubix — 42, nocaeauuit azepunii B3ppis — B 1990 r.).
OTH B3PbIBbI HAPAZLY C UCIIBITAHUAMH A€PHOTO OpY-
xus B CLLIA Buecan ocnosuoit “Bkraz” B raobann-
Hble BbIMaZeHHsl PaJHOHYKAHZOB.

Heccreaosanus, nposeaennnie ¢ 1989 o 1998 r.
MOKa3aAH, YTO Ha TePPHTOPHH CeBepHOH yacTh FBpo-
neiickoit Poccun n Banaanoi Cubupu paauarnyonHsas
06CTaHOBKA HOPMAAbHas1, T.€. HE OTAHHYAETCS] OT JPYTUX
TEPPUTOPHH, HE 3aTPOHYTHIX BAUSHHEM PaZHALMOHHDBIX
asapuit [13]. ZeficTBuTeAbHO, B yKasaHHBIX perxoHax
IIAOTHOCTb TIOBEPXHOCTHOrO 3arpsisHennst /Cs B pe-
3yAbTaTeé TIAOOAADHBIX BbINAZEHUH PAZHOHYKAMIOB
okasarach B npezeaax 0,005-0,009 Ku/xm?.

B macrosmee Bpems Ha eBpomefickoll 4acTH
Poccuu aeficteyior cemp atomubix cranuui (Kyp-
ckasi, Cmonenckast, Baraxkosckas, HoBoBoponezsckas,
Karunuuckas, Aenunrpagckas, Koabckas) o6meit
srexTpuyeckoit momuoctbio 30600 MBr. B 6yay-
1eM, I0-BHAMMOMY, BO30OHOBATCS paboOThI MO MOJ-
rOTOBKE H CTPOMTEAbCTBY emie Heckoabkux AIC
u ATC (atomubix cranimii TenaocHabzxenust).

[Tpu anaruse Bamsuus ADC kak ucTouHHKA
TEXHOTEHHOr0 Pa/JMOHYKAH/ZHOTO 3arpssHEHHsl pac-
CMaTpPUBAIOT MmTaTHble (HOPMAAbHbIE) YCAOBHS HX 9K~
CIIAyaTalluM M aBapHilHble CHTyalluH, BIAOTb Z0 Ka-
TacTPOPHUECKHX.

Ho aaxxe npu nrratabix ycaosusix pa6orsr ADC
IIPOEKTHBIMH peIleHHsIMH IIpeyCMaTPHUBAIOTCST BbIO-
pOCHI PaZMOAKTHBHDBIX BEIIECTB B aTMoc(epy uepes
BEHTHUASLIMOHHbIE TPYObI U COPOCHI TEXHOAOTHYECKHX
BOJL B MOBEPXHOCTHbIE Gaccelnbl (Mpyabl-0XAazu-
TeAH, aKBaTOPHH H II0OBEPXHOCTHbIE BOJOTOKH).
[Ipu stom monarator, uTo ecau BbIGPOCHI U COHPOCHI
HE TIPEBBIIIAIOT HEKOTOPDBIX MPEeJEAbHbIX 3HAYeHHH,
YCTaHaBAMBaeMbIX JAsl KaxK/J0H CTaHLMH 0COBO0 YIIOAHO-
MOYEHHbIMH OpraHaMH Ha OCHOBE IPHHSATBIX rocyzap-
CTBEHHBIX HOPM, TO 6e30MacHOCTb obecrieyeHa.

9kozeonoeus. Poccuu




TEXHOTEHHAS PAAMOAKTUBHOCTbD

Paauonykauapl, cozepxamuecs B BbIGpocax
U3 BEHTHUMILMOHHBIX TPYO, JAOCTHrAIOIIMX BbICOTHI
100-150 M, B pesyabTaTe BEeTPOBOH [JeATEABHOCTH
PACCeHBAIOTCS U OCEJAIOT Ha TIOBEPXHOCTH BEMAH, OT-
KyZa MUTPHPYIOT BrAYyOb IOYBEHHOrO paspesa U 10po,
30HbI adPALMH, CHOCATCS ITOBEPXHOCTHBIM CTOKOM
U accUMUAHpYIOTCs 6uoToH. Paguonykauapl, c6po-
IIeHHbIE B IIOBEPXHOCTHbIE BOJOTOKH U BOZOEMDI, yB-
AEKAIOTCsl CeJMMEHTAaMH Ha JHO HAHM B PacTBOPEHHOM
U B3BELIEHHOM BHJE TPAHCIOPTHPYIOTCSI BOZHBIMH
[IOTOKAMH PErHOHAABHOH THZAPOrpa(UYecKod CeTH
HOpOﬁ Ha 3HAYHUTEADbHbIE PAaCCTOSAHHA. npu HaAUYHUH
TH/PaBAMYECKOH CBsI3M TPYHTOBBIX H I10J3€MHbIX
BOJ, C 3TMMH BOJOEMAaMH H BOJOTOKAMH PaAHOHYK-
AMZDBI U3 COPOCHBIX BOJZ MOTYT IONAZaTh B [0A3€M-

Hbl€ TOPU3OHTDI.

CpaBuenue (aKTHIECKH H3MEPEHHbIX H HOpMa-
TUBHbIX BEAMYMH 3arpsisHeHMsi TIpH NITATHOH paboTe
AIC oxasbiBaeTcsi y0BAETBOPHTEABHBIM H COCTAB-
aser okoro 10 % or ycramoBAeHHBIX TpezeAbHBIX
yposrel. B atom cmbicae u cuuraior ADC sxororu-
YEeCKH YHCTBIM IPOM3BO/ICTBOM, HO 3TO He O3HAYaer,
YTO 371eCh HET JOMOAHHTEAbHbIX K YK€ YKa3aHHbIM
HepPEIIeHHbIX TIPOBAEM.

[ lpunuunuarbubIME cpeau HUX SIBASIIOTCA KpH-
TEPUH U TEXHOAOTHH OOOCHOBaHHsI O€30IaCHBIX MeCT
ans crpouteabctBa ADC u apyrux szepHbIX o6bek-
toB. MHorue us HUX pacroAO:keHbI Ha ydacTKax,
He YZOBAETBOPSIOIINX PA3AHYHBIM KPUTEPHUSIM pazua-
LIMOHHOU U 0011eH 6e30IMaCHOCTH MU POreOAOTHYECKO-
ro, M POre0XUMHYECKOr0, TEKTOHHYECKOIO H APYroro
XapakTepa.

Besonacuocts ADC, kak u aoboro zpyroro
oObeKTa, 0AKHA ObITh OobecrieyeHa Ha BeChb CPOK K-
criayaTanuu (BIAOTD 0 ZIEMOHTa:ka M AHKBHZALIUH )
Kak B IUTaTHbIX, TaK ¥ B aBapUHMHbIX CHUTYalLlUsX.
B oTHomennu reororuueckoi cpezbl He MO:KET GbITh
ZIONYCTUMBIM AOKaAbHOE U PErHOHAAbHOE 3arpsisHEHHe
TEPPUTOPUH, MOCTYIAEHHE PAJUOHYKAHUIOB B HUCTOY-
HUKH BOJONOTPEOAEHHS,, B CEAbCKOXO3SHUCTBEHHYIO
1 AecHyio npoaykumio. CTpouTeAbCTBO U SKCIIAyaTa-
LUsI TaKUX OODBEKTOB He JOAXKHBI COMPOBOKAATHCS
HCTOILEHHEM U yXyZIlIeHHeM KadecTBa BOJAHBIX pecyp-
COB, 0COOGEHHO MHUTbEBbIX IMOA3EMHbBIX BOJ.

B cBsiau ¢ aTuM Ha cambix PaHHUX CTaAHAX JOA-
2KeH ObITb ZaH JOATOBPEMEHHbIN [IPOTHO3 U3MEHEHHUSs!
PAZHOIKONOTHIECKOTO COCTOSIHUS F€OAOTHYECKOH Cpe-
Zbl, IPUPOZHDBIX BOZ U IAEMEHTOB AaHZLIA(]PTa Ha CAY-
Yal LITATHOIO PEKUMA M BCEX BO3MOXKHBIX I10 ILIKAAE

Ton I. Esponelickas uacnip

MAT'ATS unimaentos, BIAOTL /0 KaTacTpoQHiec-
kux. Ha sToii ocnose morxHbI npuHMMaTbhes Hau6o-
Aee 6e30macHble U IKOHOMUYECKH LieAecoobpasHble
(c yueTom 3aTpaT Ha AMKBH/ALIHIO HOCAEJCTBHH HH-
IW/IEHTOB) TIPOEKTHbIE PElEHHs] U CLEHAPHH peart-
poBanus Ha Hux. OTCyTCTBHE TaKUX CLIEHAPHEB U TO-
TOBHOCTH K HX peaiu3alliu NIPHBEAO B CAydae KaTac-
tpopbt Ha Yepuobpirbckoii ADC k mnposesenuio
Hed(@EKTUBHbIX B PAJJHODKOAOTHYECKOM OTHOIIIEHHUH
U 06PEMEHHTEAbHBIX B SKOHOMHYECKOM IIAAHE 3a-
IIUTHBIX KOHTPMep , TAKHX KAaK IMepexXBaT MOBepX-
HOCTHOTO CTOKa IPU TOMOILM TaK Ha3bIBAEMbIX COP-
GUPYIOIIMX [AOTHH U TAYXHX II€PEMbIYEK, TIOMBITKH
3a/1epKaTh MHUTPALMIO PaJHOAKTHBHOCTH BAEKOMbI-
MH HaHOCaMH, TPEeJOTBPATHTb IO/J3EMHBIH CTOK
c maomaaxu AJC B [punsars npu nomomu “crenxu
B rpynte” u .. [183].

Camoe cepbesHoe BHMMaHHE [OAXKHO ObITb yze-
AEHO METOZaM, KPUTEPHUsIM H Pe3yAbTAaTaM KOAHYEC-
TBEHHOH OLIEHKH B PEAAbHBIX [IPOCTPAHCTBEHHO-BpE-
MeHHBIX MaciuTabaxX ysasBUMOCTH (HMAM 06paTHOrO
KayecTBa — 3alIHIIEHHOCTH) I€OAOTHIECKOH Cpezbl
U NIPHPOJAHBIX BOZ OT PAZHOAKTHBHOIO 3arpsi3HEHUSI.

JAa sToro Heo6XoAMMbI 3HAHMSI JAEHCTBUTEADb-
HbIX CKOPOCTEH JBH:KEHHsl BOJbI-HOCHTEN PaHO-
HYKAHZOB B F€OAOTMYECKOH CPeJe U CAMUX PaJHOHYK-
AUZOB C Y4eTOM CKOPOCTH HOCHUTEAs U MeK(a30BbIX
B3aUMO/IEUCTBUH, OIPEAENIIOIIUX 3a/EPKKY PaLHO-
HYKAHZIOB OTHOCUTEABHO BOJbI-HOCHTEAS.

Pa6oramn BCEI'MHI'EO [69, 78, 243, 245]
6bIAO MOKA3aHO, YTO STO — KAIOYEBbIe XapaKTePHCTH-
KM, 3HAaHHE KOTOPBIX OOecreyMBaeT NPSIMYI0 AOKaAb-
HYI0 U PErHOHaAbHYIO OLIEHKH 3aIlHIIEHHOCTH IOZ-
3eMHbIX Boz OT 3arpssHeHud. | lpunnunuanbubiv
B STOM IIAAHE SIBASETCS HCIOAb30BaHHE CTaOHAbHBIX
W paZHOaKTHBHbBIX M30TOIHBIX HHAUKATOPOB, 4epPHO-
ro kaportazka (B MEPBYIO O4Yepesb MEHETPAIHOHHOTO)
ZIASL HETIOCPEICTBEHHOH OLIEHKH DTHX XapaKTEPHUCTHK.

Chreayer saMeTHTb, 4TO [0 CHX II0p HEZOCTa-
TOYHO MOAHO H3Y4Y€Hbl B HATYPHBIX YCAOBHSIX MezK-~
(pa30BbIE TIPOLIECCHI BBAUMOLEUCTBHSI MEKAY BOJHOH
U MHHEPAABHOH (pa3aMH MOPOJ, KOTOPDIE OINPEEAs-
IOT MEXaHW3M H XapaKTEPUCTHKH 3aZePKKH PaZHO-
HYKAMZIOB, a 3HAYUT, B KOHEYHOM CYETE U CaMo3a-~
IIUTHbIE CBOMCTBA €OAOTHYECKOU CpPEeAbl OT 3arpsis-

nenus [235, 247, 253, 255].

“ © 9

He coscem sicubr Mexanusmbr 1 poab “6bicTpoit
COCTaBASIIOILIEH MUIPALIMH, MaKPOAUCIIEPCHUH HH(HAD-
TPALHOHHOTO IIMTAHHUsI TPYHTOBBIX BOZ 4Yepes3 3O0HY
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a’palMK M COOTBETCTBYIOIIEH MaKPOAHCIIEPCHH Pazt-
OHYKAHZOB U JZPYrHX 3arpsisHuTereil (c ydeTom a@-
(PEKTOB 3aZIeP:KKH ), TPOSBUBLINXCA B OOHAPYKEHHUH
4epPHOOBIADCKHX PaZHOHYKAHJIOB B H3MEPUMbBIX KO-
AMYECTBaX B TPYHTOBBIX M Jlazke ITAACTOBBIX BOJAX
Bcero Aumb 5-9 AeT crycts mocae xatacTpo@bl, YTO
He Ipe/CKa3blBaAd HU OJHA U3 TPAZULHOHHBIX CXEM
nporHosa. B To ke BpeMs NpPOSBAeHHs *GBICTPOH
COCTaBASIIOIIEH MUIPAllUM HAXOJSAT €CTeCTBEHHOE
06bsICHEHHE B paMKaX MPEJAOKEHHbIX aAbTepHATHB-
HbIX KOHLIEILIMA — BpeMeHH IpeObIBaHMs U 3a/1ePKKH
PAZIMOHYKAH/IOB, a TaK:Ke TPEJCTaBACHHS O AOTHOP-
MaAbHOM PACIIpeJIeAeHHH BaIMTHBbIX CBOHCTB I€OAO-
rudeckor cpeapr [245, 247].

HezocraTouno sicHo Takxke BAHSHHE MaAbIX 03
pazMalMy Ha YeAOBEKa, *KMBOTHbIA M PACTHTEAbHBIA
MHp B YCAOBHAX LIMPOKOTO M JAHTEABHOTO IIAOIIAZ-
HOTO Pa/IMOAKTHBHOTO 3arpsi3HEHHs, COTIPSSEHHOTO
C MHTEHCHBHBIM TeXHOTEHHbIM BO3/eHCTBHEM Hepa-
JHOAOTHYECKOTO XapaKTepa (XMMHYeCKOe U TEIIAOBOE
3arps3HeHHe, U3MEeHEHHe BOZHOro GaAaHCa, JHHAMM-
KH TOBEPXHOCTHOTO M MOJ36MHOTO CTOKOB, MHUKPO-
KAMMAaTa, COLMAAbHO-IICHXOAOTHYECKOTO COCTOSHHUS
HAaCeAeHHMs, ero MUILEBOr0 PallMoHa H BOJONOTpebAe-
Hust u T.4.). Haxonen, He perenbl MHOrne mpuHIM-
IITMaAbHbIE BOHPOCDI TEXHOAOTHH H 3KOAOI'MH, CBs3aH~
abre ¢ AukBuzanped ADC, OTCAYKHBIIMX CBOH CPOK,
3aXOPOHEHHEM PaZHOAKTHBHBIX OTXO0Z0B, 3alUTHBIMHU
MePOTIPUATHSMH.

JlonoauuTeAbHOE TIOCTYNAEHHE PaZHOAKTHBHBIX
9AEMEHTOB B OKPY:KAIOLIYIO CpeZly MO:KeT ObITb BbI3-
BaHO IIPUMEHEHHeM PAaZMOAKTHUBHBIX U30TOIOB B Me-
JAULMHCKHUX, TIPOMDBILIIAEHHDIX, T€0(PU3HYECKHX U APy~
THX LEeAsIX.

K OCHOBHDbIM YCAOBUSIM IIOCTYIIA€HHSA PAZUOHYK~
AUZOB B TI'€OAOTHYECKYIO CpeAy U II0A3€MHbIE BOJbI
OTHOCHATCA:

HEINOCPEACTBEHHDIA BbIX0Z COPOCHBIX M 3arpsis-
HEHHbIX BOJl B TPYHTOBble U TAyOOKHe I1073eMHbIe
BOJbI;

HHQUAbBTPALUSI aTMOC(QEPHbIX OCAZKOB depes
30HY a’pallMd H yBAeYeHHEe PAZAHOHYKAHZOB BrAyOb
paspesa 30HBI adpallvy;

(PUAbTPALMA U3 ITOBEPXHOCTHbIX BOJOEMOB H BO-
AOTOKOB, CoZepzKallluX PaZHOHYKAH/bI, B I'DYHTOBDbIE

H IIAaCTOBbIE€ BOJ/bI;
IoA3€eMHbIE s1l€PHbIE B3PbIBbI;

MOA3€MHOE 3aXOPOHEHHE AAEPHDBIX MATEPHAAOB.
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HenocpeacTeennpiii Bbixoa pagnoHykAHz0B MO-
?KeT UMEeTb MeCTO B CAy4ae yTeueK H3 TeXHOAOTHYeC-
KHX KOMMYHHKALIMH UAM aBapUH I0/I3€MHbIX DAEMEH-
TOB KOHCTPYKLMH PEAKTOPA, OXAAZUTEABHOH CHCTE-
MbI, yTedeK M3 BPEMEHHDbIX U IIOCTOSHHBIX XPaHHUAHILL
OTXOZOB HMAM H3 IIYHKTOB 3aXOPOHEHHs OTXOZOB,
[IPU aTOMHDBIX B3PbIBAaX, [IPOPHIBAX CTBOAOB CKBa:KHH
IIPH 3aKayKe PaJMOaKTHBHBIX OTXOZOB B IAybokue
FOPUBOHTBI U Ap. XOTA B 3TOM CAydae HHKEKIIHs
PAZMOAKTHBHOIO 3arpsi3HEHHs] AOKaAbHa, HO CO Bpe-
MeHeM ee IIOCAeJCTBHsI MOTYT IpuobpecTH U Ooaee
IIMPOKHE MacIITabbl.

PaanonykAHZBI MOrYT HOCTYNAaTh B MOZ3EMHbIE
BOAbI C HMH(MHUABTPALHMOHHBIM IIOTOKOM Yepe3 3OHY
adpalMHu U3 aTMOC(EPHBIX OCAZKOB, a TaK:Ke U3 IM0Y-
BEHHBIX CAOeB. B 060ux caydasx Takoe 3arpsisHeHHe
MOZKeT HOCHTb U AOKAAbHbIH, U PETHOHAABHBIH XapaK-
tep. [lpu atom cymecrsennoe Bausiue Ha 061IyIO
KapTHHY 3arps3HeHHs] MOZA3eMHbIX BOJ OKa3blBaeT
HEepPaBHOMEPHOCTD IAOLIaZIHOTO paclipeleAeHHs 3ar-
PSIBHEHHUS M ero MaKPOJUCIIepCHsl, 06yCAOBAEHHas pe-
THOHAAbHOH JHCIIEPCHEN 3aIUTHBIX CBOHCTB reOAOTH-
YECKOH Cpejbl U HEPABHOMEPHOCTBIO HH(PUAbTPALIU-
OHHOTO THTaHHs.

(MDurbrpanus U3 MOBEPXHOCTHBIX BOJOTOKOB
(pyubeB, pek, kKaHaAoB, KaHaB) M BozoemoB (60r0T,
03ep, BOZOXPAHUAHIL, OXAQZHTEAbHbIX PY/O0B U T.J.)
MOZKET OKa3aThCs CYIIECTBEHHOH COCTAaBASIIOILEH 3a-
rpsisHeHHUs Moz3eMHbIX Boj. Kpowme Toro, Herocpes-
CTBEHHas1 (PUABTPALMST aTMOC(RPEPHbIX OCAZKOB H II0-
BEPXHOCTHBIX BOJ, MO:KET UMETb MECTO TIPH HAAMYHH
NPAMOH TMAPABAMYECKOH CBASH MEKAY MOBEPXHOCT-
HbIMH M TIOJ3€MHbIMH BOJZAaMH. |akue yCAOBHSI Cy-
IIECTBYIOT B IpPeJeAaX PEeUHbIX JOAHH, 3aTOIASEMbIX
NOHM U TIPHOPEKHBIX 30H 03eP M BOJOXPAHUAMIL,
B 06AaCTAX PasBUTHUs KapCTa, TEKTOHHYECKHX Pa3AO-
MOB, IPaBUHHO-IaAeYHHKOBBIX OTAOZKEHHH, TP HaAH-
YU TOPHBbIX BbIpab0TOK (Kapbepbl, IIaXThl).

[IpsiMmoe saTexaume sarpsisHEHHOH BOZbI BO3-
MO2KHO IO 3aTPyOHOMY IIPOCTPAHCTBY OYPOBBIX, IKC-
[IAyaTallHOHHBIX, Pa3BeJOYHDbIX, JPEHAKHBIX, TEXHO-
AOTHYECKHUX U JPYIHX CKBazKHH, 10 IIPOMOUHAM y KO-
AOZLEB, U3 AMBHEBOH KaHAAM3alMH, II0 PAa3AHYHOIO
pOZAa 3eMASHBIM H CTPOHTEABHBIM KOTAOBaHaM, KaHa-
BaM, KapbepaMm H T.J.

Hu:xe npusoautcst xapaktepucTuka HEKOTOPbIX
TeppuTOpHil eBporeiickoll wacth Poccuu, KoTopble
MOZABEPIAHCh PAaZHOAKTHBHOMY 3arpsisHEHHIO B pe-
syAbTate Karactpodol Ha Ueprobbiabckoit ADC.

9kozeonoeus. Poccuu
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I3 akTuBHO# 30HDI peakTopa 6HIAO BHIOPOIIEHO
npumepro 21018 Bk pazgnonyxangos (uckarouast
MHEPTHbIE Tasbl), YTO COCTABMAO MO O(HIHMAABHOMH
ouenke 3,5 % oT o6mell pagHOaKTHBHOCTH, HAKO-
MAGHHOH K MOMEHTY aBapHH B peakTOpe THIa

PBEMK.

AKTI/IBHOCTb HanboAee 3HAYHUMbBIX B MCZ[,I/IKO-6PIO—
AOTHY€CKOM OTHOLIEHHH PAZHOHYKAHZOB 90SI’, 1311,
137(:8, BbIﬁpOU_IeHHbIX 3a IIpeAeAbl AKTUBHOH 30HbI

pasPYIIMBLIEroCss PEaKTOpa, COCTAaBHAA COOTBETCT-

serno 8,1; 270 u 37 [1Bx (1 [1Bx = 10P Bx) [11,
13, 80, 190, 191, 227].

AKTHBHOCTD BbIGPOIIEHHBIX H30TONOB MAYTOHHS
(239, 240py) ouenusaerca B 0,2 I'lbk. [Tromaap
sarpsisHenus nesueM-137, ycraHoBaeHHas Ha KoHeI
1990 r. merozom asporamMma-chbeMKH, B TpaHHLIAX
usoaunnii or 1 Ku/km? o reppuropun Poccun mpe-
soumaer 49 Toic.km? (Taba. 5.4, puc. 5.6).

[To aaunbiv Ha 1993 r. noutu Best pagmoakTHB-
HOCTb ObIAA COCPEZOTOYEHA B [TIOYBEHHOM CAO€ IPH-
mepHo 710 rAy6uabr 20 em (puc. 5.7). Tem e menee
MecTaMH HabAI0ZaeTcsi MMPOHUKHOBEHHE pPaJHOHYK-
AMZOB BrAybb I1oOuBbl Ha OOAbIHE TAYOHHbI —

80-100 cm u 60ree (BCET'MIHI'EO, 1992).

C 1988 mo 1993 r. BCEI'MHI'EO, ITTI
“Dpsanckreororus” npu ysacrun BUMC, MBII
PAH u BCET'EN nposean onpo6osanue na co-
JeprsaHde PagHOHYKAHZOB 17 1eHTpaAM3soBaHHbIX
Boz03a60poB B Hososnibkose, Boimkose, Kaunnax,
Mupnom u ap. B cesepo-BocTounoit u BocTouHOM
qacTsix DpsiHcKo# 06.AacTH 9KCIIAYaTHPYIOTCS BepX-
HeZIEBOHCKUH M pezke — 3a/0HCKO-3aBOAZKCKHH BO-
ZOHOCHBIE KOMIIAEKCBI. | Ay6HHa onpo6oBaHHBIX
ckBaxuH Bapbuposara ot 60 g0 90 m. B nentpanrn-
HOH, I0:KHOH U 10T0-3amagHol JacTsax DpsHckoi 06-
AACTH 9KCIIAYaTHPYIOTCS BOJZOHOCHbBIE TOPH3OHTHI
TYpPOH-MaacCTPHXTa, CEHOMaH-aAbba H KaMIlaH-Maac-
tpuxTa. |'Ay6uHa Onpo6OBaHHBIX CKBaXKHH COCTaB-

asaa 40-80 m.

Couaepzranye 6HOAOTHYECKH 3HAUYUMbIX TEXHOTEH-
HbIX PAZIMOHYKAHZOB BO BCEX OIPOOOBAHHBIX BOZAX
BapbHPOBAAO B CAEAYIOIIMX IIpeJeAax: 08 — 3,7-

51,8 mBi/a u B7Cs — 7,4-136,9 mBx/a [78].

Pexumubie nabaogenus BCEIMHIEO u
BUMC B 1987-1999 rr. na Bogosabope Hoposni6-
xoBa (ckB. 8) oTmewaroT HapacTaHHMe KOHLIEHTPALIMH
BB7Cs Bo Bpemenn (puc. 5.8).

Ton I. Esponelickas uacnip

Hau6oabmue xonuentpauun B7Cs zauxcn-
posaubl B 1993 r. B poanmkax, pasrpy:kamommxcs
B pailione 6asbl orapixa HoBosbibkosckoro 3asoza
“Unayxrop”. Coneprranue paauonesust B NSTH OII-
POBOBAHHBIX POJHUKAX BAPBUPOBAAO B MpeZeAax

155,4-318,2 mbx/ .

Tabauna 5.4

Teppuropuu, noaseprmmecs pagnoakTuBHOMY
3arpsi3sHEHHI0 B pesyAbTaTe KaTacTPOdbI
na Yepnobbirnckoit AJC, no cocrosauio

na 1995 r. [13]

[ToBepxHOCTHAS TIOTHOCTD
O6actp, ILnomaznp, sarpasuenns, Ku,/km?
pecny6imka THIC. KM2
1-5 5-15 | 15-40 | > 40
1620
Benropoackas 27 6.0
Bpstickast 35 6680 | 2700 | 1900 | 310
p 191 | 7,7 | 54 | 0,9
1660
Boponeskckas 52 3.2
3400 | 1350
Kamyxckas 30 11.3 45
s 1350
Kypckas 30 45
1630
Jlurenkas 24 5.4
Jlenmarpaackas 86 112 030
X 8300 126
OpJioBckast 25 33.2 05
Ilensenckas 43 3300
9,1
5400
Psasanckas 40 13.5
Ay s 150
Caparosckas 100,2 0.15
84
CMoJieHCcKast 50 0.2
480
Tam6oBckast 34 0.53
X 10300 | 1150
Tyabckas 26 39.6 44
Y ibsiHOBCKast 27 1110
4,1
Pecy6imika 2% 1940
MopoBust 7,5
Pecmy6uika 68 180
Tarapcran 0,25
Uysarickas 18.3 60
Pecmy6uika ’ 0,33
Wroro 741,5 49434 | 5326 | 1900 | 310

IIpumeyanue. B uncimresne — NI01a/lb 3arpsI3HEHHOI Teppu-
TOpHM, KM2, B 3HaMeHaTe/ie — JI0/Is1 OT TePPUTOPHI 0671acTH, %.
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Puc. 5.6. ILnomnocms nosepxnocmnozo sazpasnenusn Eeponeiicroit Poccuu '37Cs 6 pesyavmame Yepno-
ObLbCKOlL KamacmpogL:

IUIOTHOCTD 3arpsA3Henns, HH/RMz: 1—1-5,2—=5-15,3 — 15-40, 4 — >40; 5 — peiicreyionpe AIC (1 — Cmonenckas,

2 — Kypcekas, 3 — HoBooponeskckas); 6 — rpanuipl pailonos ¢ pasnoii miornoctsio sarpasuenns 37Cs; 7 — rpannia

Poccuiicroii Peneparym

B Bozax pek, mpoTekaromux B 3arps3HEHHON
3ome, o gauabim HITO “Taiapys” B 1992 r. kon-

uentpauusi /Cs cocraBura 3,0-171,0 mBk/a,
90Sr — 3,7-56,6 mBx/a [185].

Camast 60Abimast konuenTpanusa nesus-137, sHa-
YUTEABHO TIPEBbITIAIONIAsT KOHIEHTPALMIO 3TOTO Paziuo-
nykauza B p.Hnyrs, 6piaa ormesena BCEITMHI'EO
B 1993 r. B pyube, BbITeKalOIEM U3 AECHOTO MacCHBa
y a.bapku Hososbi6kosckoro paiiona, — 1710 mbBx /.

Ha puc. 5.9 npusoaurcs B noayrorapudmuyec-
KOM Macirabe H3MeHEHHE BO BPEMEHM CPeHEerozo-
poit kouuentpawin (C, MBk/A) B7Cs ars psiga pex
Poccun, Beropyccun u Ykpaunbi, Bogoc60pbl KoTo-
PbIX TIOIBEPTAMCH HHTEHCHBHBIM PaIMOAKTHBHbIM Bbl-
nazenusm B xoze katactpodbt Ha HAIC. B tab6r.5.5
TPUBe/IeHbl PACCUMTAHHbIE TI0 HCXOJHBIM JIAHHBIM
HITO “Taiipyn” napamerpnr atoii Bpemenndi saBu-
CUMOCTH /Al OCHOBHBIX BO/ZIOCGOPOB PAasHOrO IO~
psAZKA, TIOZBEPIIIMXCS 3arPSA3HEHHIO.

Oe6pamaer Ha cebssi BHUMaHHE HE TOABKO

[PAaKTHYECKH AWHEHHDBIX XOJ, 3TOH 3aBUCUMOCTH

216

(In[C(t)] = at + B), Ho u nopasuTerbHast ycTOHYH-
BOCTb OT HacceHa K 6GaccelHy rapaMeTpoB ITOH 3a-
BucuMocTH, a umenHo HakaoHa O = 1/7T, rae T —
HEKOTOpoe XapakTepHcTHueckoe (cpegHee) Bpemst Bbi-
MbIBaHHSl PaJMOHYKAHZA C IAOIAZH Bozoc6opa,
M KOHCTaHTBI [3, XapakTepusyromel “‘HagarbHoe” coc-
tosinne cmbiBa. Ha puc. 5.9 B — opaunara Touku
TepeceyeHUsl BhIPaBHUBAIONIEH TPSIMOH C OChIO OpAM-
HaT, a 0l — HaKAOH 3TOH zKe MPSMOH K ocH abCluce.
Hanpumep, ars pex Juenp u Mnyms B = 9,66
u 8,20, a a =-0,38 u —0,53 coorBercTBenHO. Y 111~
BUTEABHO, YTO 3TH NapaMeTpbl CAab60 3aBUCAT OT pPas-
Mepa 6acceliHa U ero TeppPUTOPUAABHOH M, COOTBET-
CTBEHHO, T€OAOT0-AUTOAOTHYECKOH XapaKTEePUCTHKH,
a Tak:e Aokarusarmu sarpssHenusi. Cpeauue sHave-
Hus napametpoB 3a nepuoz 1987-1991 rr. cocrasu-
am: 00 =-0,51u3=6,76 = 0,73 mbx/a. Ectp oc-
HOBaHHsl MOAAraTh, YTO MOJAOGHOTO PoZa AHHEHHas
3aBUCHMOCTb XapaKTepHA JAs OfPe/eAeHHbIX Bpe-
MEHHbIX HHTEPBAAOB COOTBETCTBEHHO MPEBAAUPYIO-
eMy MeXaHU3MY BarpsA3HEHHs PaJHOHYKAHUZAMU
M MX BbIHOCA C BOZOCGOPOB.

9kozeonoeus. Poccuu
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Puc. 5.7. Pacnpedenenue '37Cs ¢ nousennom

npoghuie 6 pesyavmame UepnoodvLiberoil Ka-

macmpoghot (noc.Hosvie Bobosuuu Bpancroii
obnacmu, aye)

Tabauma 5.5

Ilapamerpor BpemennOu 3aBucumoctu

CPeJHEroZ0BOH KOHLEHTPALUU 137Cs

ara pex Poccun, Beaopyccnu u Yrpaunni,

Bozoc6opHble GacceNHbI KOTOPBIX 3arpsi3sHEHbI

B pesyabtarte Katactpodbr Ha HAIDC
(pacuersr B.T./ly6unuyka no gannbmm

C.M.Bakyrosckoro, A.U.Huxuruna, 1992)

Pexka, Topon a 1/ B
bBecenp, CarnaoBnun -0,53 1,89 7,02
[luenp, Peunma -0,38 2,64 9,66
Wnytsb, lo6pymr -0,53 1,89 8,20
Oxka, benes -0,55 1,82 7,01
IInasa, IlmaBck -0,30 3,38 6,13
[Tokots, Kp./dy6ox -1,16 0,87 6,01
[Mpursit, Mo3bIpb -0,50 2,00 6,31
Cox, T'omesb -0,66 1,53 7,98
Ymna, Tyna -0,40 2,48 6,67
JKuszpa, Kosenbck -0,45 2,22 6,58
UYeuepa, /lepbuyun -0,69 1,44 6,79
Cpemnee -0,56 2,01 7,12
Cpennee 6e3 p./lxerp -0,56 1,86 6,94
CpejiHexBa/[paTniHoe
oTKJI0HEeHUE 6e3 0,14 0,48 0,72
p.duenp

IIpumeuanne. Cpeanee Bpems BoiMbiBanus 2,01+0,67 roxa.
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Puc. 5.9. Usmenenuit konuyenmpauuu 137Cs

6 1987-1991 22. 6 6ode pex /Inenp u Hnymeo,

6000CHOPLL KOMOPLIX 3A2PAZHEHBL 8 PE3YIIb-
mame Yeproboraveroit kamacmpodghot

Ton I. Esponelickas uacnip
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OrMeyennasi MHBaPHAHTHOCTb MOKET ObITh HC-
[IOAb30BaHA JIASI BEPU(DHUKALMH MOZEAEH CTOKA U IPOr-
HO3a CaMOOYHILEHUS TEPPUTOPHH, a TaKKe AAS 3aZa-
HHs1 HA9aAbHBIX ¥ TPaHHYHDBIX YCAOBHH Ha BO3MO2KHOE
MOCTYTIAEHHE PaJUOHYKAH/ZIOB B 30HY adpalllM H IO -
3eMHble BOZbl C HH(QHAbBTPYIOIIMMHCS OCaZKaMH
U [PU HEINOCPEJCTBEHHOM B3aHMOZEHCTBHH MOBEPX-
HOCTHDBIX H IIOA3EMHbIX BOJ,.

Yxasannbie napamerpst (O (uam T), ) unrer-
pUPYIOT B cebe MHOrHE 4YacCTHblE THPOAOTHYECKHE,
THZPOTEOANOTHYECKHE M AAHZAIIA(PTHO-EOXUMHYECKUE
XaPaKTEPUCTUKH CTOKOBBIX 6ACCENHOB U PaIHOHYKAH -
2108 (pacxozpl XKHAKOTO U TBEPAOrO CTOKOB, CKOPOCTD
CMbIBa U Me:K(]Pa30BbIX B3aUMOJEUCTBHH, CKOPOCTH
HUH(UABTPALIMOHHOTO [TUTAHUSI TPYHTOBBIX BOZA H, CAe~
ZIOBaTEABHO, 3arAyOAeHHE PaJHOHYKAHZOB, TOZOBOH
CAOH 0OCaZIKOB U Jip.). DTH ke TapaMeTpbl SIBASIOTCS
KAIOYEBBIMH I1apaMeTpaMH MOZEAH CTOKa, IpPesCTaB-
AsIeMOH TIPMBEJEHHBIM BbIIlE YPABHEHHEM, KOTOPOE,
KCTaTH TOBOPsi, IIPH COOTBETCTBYIOILEH HOPMUPOBKE
[PEJACTaBASIET COOOH (PYHKLIMIO (anq)(pepeﬂgnaj\b-
HYI0) paclipe/ieAeHHs] BpeMEHH CMbIBa PaZHOHYKAUZA
¢ Bogoc6opa.

CoBmecTHOe paccMOTpeHHe BCeX BUZOB :KUZKOTO
U TBEPJOro CTOKOB II03BOAseT OOAee TOYHO OLIeHH-
BaTb CKOPOCTb CAMOYHILEHHs] (GACCEHHOB CTOKA, WH-
TEHCHBHOCTb BO3MOXKHOTO IIOCTYIIAEHHs] PaZMOHYK-
AHZIOB B TPYHTOBbIE BOZbI, BAUSIHHE aKKYMYASTHBHBIX
MPOLIECCOB Ha (POPMHPOBAHHE BTOPHYHBIX HCTOYHH-
KOB 3arpsi3HeHHs], BbIABASATb MHBapHUAHTHOCTH B Kap-
THHE CTOKa OT OJHOro 6accedHa K zpyromy, 6oiee
KOPPEKTHO ITAAHHPOBAaTb PEKUMbl MOHHUTOPHHIA pa-
ZIMO9KOAOTHYECKOIO0 COCTOSIHHSI B 30HaX pPaZMalluOH-
HbIX aBapuil. BpisiBAsieTCs1 Takzke BO3MOXKHOCTb HC-
MIOAb30BaHHs YePHOOBIABCKHUX U psifia JPYTHX H30-
TOIOB OKPY2KAIOILIEH CpPeZAbl AAS OLEHKH KAIOUYEBDBIX
XapaKTEPUCTUK CTOKA TEXHOTEHHBIX 3arpsi3BHUTEAEH.

Oanako Takoe MOAOZKEHHE ZIEA HE CBHAETEAbCT-
ByeT 06 YZOBAETBOPUTEABHOH 9KOAOTHYECKOH CHTYya-
LIHH C M03eMHbIMH BOJaMH.

B oTAuune oT mpoTOYHBIX MOBEPXHOCTHBIX BOZ
(peku), cozepanye paMOHYKAHZOB B KOTOPDIX CY-
IIECTBEHHHO CHU3HAOCh B TEYEHHE JABYX AET MOCAE
kaTactpo@bi [243], HenpoTounbie BogHbIE 06bEKTHI
(o3epa, mpyzbI, CTapMIIbl) XapaKTepU3YIOTCS Ha ZaH-
HOM 9Talle TeH/eHIMeH K HAPACTAHUIO KOHLEHTPAIIUH
PAIMOHYKAH/IOB B BOJIE U aKKYMyASIIHEH HX B IOHHBIX
OTAOKEHHSIX. B HEKOTOPbIX M3 BTHX OO6BEKTOB yike
celuac HaOAIOZAETCS TIPEBbIIIEHHE JOMyCTUMBIX YPOB-
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ueii. BosmozkHO, B arbHelileM HaCTYIIUT HeKOTOPOe
KBa3HCTALMOHAPHOE COCTOSIHME, KOI/a DPO3SHOHHBIA
CHOC C TEPPUTOPHH B BOZHBIA OOBEKT OyAeT KOMIIEH-
CHPOBATbCsl PAZMOAKTHBHBIM PACIlaZloM M 3aXOPOHEHH-
€M PaJHOAKTHBHBIX OCAZKOB B 60Aee TAYOOKHX CAOSIX
JOHHBIX OTAO2keHMH. Korga mocaeanue zBa mpouecca
CTaHYT [IPEBAAMPYIOIIMMHU, HAYHETCS CIaZ, COZepaHHs
PAZMOHYKAHZIOB B BOJIe HEIIPOTOYHBIX CHCTEM.

B rpyatoBoM BozoHOCHOM TOpH3OHTE Ha Ha-
YaAbHOM 3Tare KOHLEHTPALHUsi 4epPHOOBIAbCKHX pa-
JAMOHYKAUZOB 6yIeT Bo3pacTaTb MPaKTHIECKH C *HY-
AeBoro” ((OHOBOro) 3HAaYEHMs 0 HEKOTOPOro Mak-
CHUMAaAbHOIO 3HAYEHHsI, a 3aT€M HAYHETCs] CHHKEHHE
COZep:KAHUH PAZHOHYKAHZOB U TeM ObICTpee, 4eM
60AbIIIE CKOPOCTb BOZOOOMEHA U 4YeM Bblllle COPOIIH-
OHHasl eMKOCTb BOZOBMEIIAIOIINX 1M0poJ. B Hekoro-
pbIX ysA3BUMbIX MecTax (cAabomolHas 30Ha aspa-
LIUM, CAOKeHHasi cAaboCOpOUPYIOLIUMH I10POJAMU,
reoMop()OAOTHYECKHE TOHUKEHHUsT peabeda, obracTu
[IOBBIIIEHHOTO HH(QUAbBTPALIMOHHOTO ITHTAHHs, 30HbI
AKKYMYASILIMH 9PO3HOHHOTO MaTepHaAa) KOHILEHTpa-
LMK PAZHUOHYKAHZOB MOTYT B IPYHTOBbBIX BOZAX /10C~
THYb KpHUTHYeCKHX ypoBHed. KawecTsenno amano-
rMYHasi KapTHHA IIPH KOHLEHTPAUUsX Ha TMOPSIAKH
MeHbllle, YeM B I'PDYHTOBOM FOPHU30HTe, OyzeT Hab-
AtozaTbesi B 60Aee TAYOOKHX [M0Z3€MHBIX BOZAX.

YuurbiBasi o:xuzaemble BpeMeHa MpebblBaHHUS
PaZMOHYKAHZIOB B TeoAoTHYecKoH cpeze (zecaTku
U COTHH AeT), TPOLECC PaclpOCTPAHEHUs YepHO-
OBIADCKUX PAZMOHYKAH/IOB 3aUMET MPOJONKHTEAD-
noe Bpems. Vb1 cefluac HaxozuMcsi Ha HauyaAbHOH
CTaZuM Ipoliecca.

B s0He akkymyAsumu 3posuoHHOrO MaTepHaa Mo-
?KeT TaK:Ke I[POMB0HTH CYLUECTBEHHOE HAKOILAEHHE pa-
JAMOHYKAMZOB. Kak mpaBHAO, Takue B30HBI TATOTEIOT
K TOHMKEHHDbIM 4acTsIM peAbeda, rze MPOHUCXOAUT HH-
TeHCHBHOe nuTaHue rozseMubix Bog. CeTb MOHMTOPHH-
ra, OCYLUECTBASIOLUEIOCsi B HACTOsIIEe BPEMs, KpaurHe
peaka M 3aroxzieHa 6e3 JOCTaTOYHOrO ydyeTa pajHoOdKO-
AOTHYECKON OOCTAHOBKU, YCAOBHH IUTAHUS T10/I3€MHBIX
BO/L U BAIIUTHbIX CBOUCTB T€ONOTHYECKOH CPEZBL.

Bce ato Tpebyer aarbHefimero coseprieHCTBO-
BaHHUsI CUCTEMbI HAOAIOZIEHHsT 32 COJIEPKAHUEM TEXHO-
T€HHbIX PAZIMOHYKAHZOB B M0/ 3€MHBIX BOJAX, B IIOPO-
ZlaX 30HBI a9PALIMH, 30HAX aKKYMYMILHHA DPO3UOHHOIO
MaTepuaia, 0COOEHHO B OOAACTSIX NMHUTAHHUSI DKCIIAya-
THPYEMBIX BOZOHOCHBIX TOPH3OHTOB. Y Ka3aHHbIH KOH-
TPOAb ZIOA2KEH COUETATHCSI C MOHUTOPHHIOM XHMHYEC -
KOTO 3arpsisHEHUsI.
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TEXHOTEHHAS PAAMOAKTUBHOCTbD

Hcereaosanus BCETMHI'EO nokazsaau [78,
245], 4To yem Bbille cozepsaHHE TPUTHS B MOJ3EM-
HbIX BOZIaX, TeM BbIIlle PETHCTPUPYEMble KOHIIEHTPAIIHH
paauouesus. VlupiMu caoBamu, yem MeHble Bpems
Tpe6bIBaHUs BOJBI B T€OAOTHUECKOH CpeJie Ha MyTH OT
ZIHEBHOH TIOBEPXHOCTH J0 BOJOHOCHOIO TOPH3OHTA
(nynxra HabAlozeHUs), TeM MeHbllle BpeMs TpebblBa-
HHST paZIMOHYKAH/IA HA 9TOM ITyTH, BbIIIIE €ro HabAI0/1a-
eMas] KOHIIEHTpAlMsl U TeM MeHee SallUMINeH JaHHbIHA
BOJIOHOCHBIH TOPH3OHT. IJTO OODBSCHAETCA TeM, HYTO
pasauuMe BpeMeHH npebbisanus Boabl (1) u paamo-
nykauza (1) onpeaerstercs QynaamentarbubiM coot-
nomenuem 1, = T [R, rae R — qaxrop sazepaxu.
[Tocreanuit onpesersieTcss MexK(pasoBbIM B3aHMOJEHCT-
BHEM B CHCTeMe BoJa — Mopoza’, MOITHOCTbIO, AHTO-
Aoruedi (FAMHMCTOCTBIO), MAOTHOCTBIO H BAArocozep-
:kanuem cpezbl murpaumu [69, 70, 253, 255].

[lo namemy MmHenmio, Aro6ble OLIEHKH 3aIlH-
IEHHOCTH TMOZ3EMHbBIX BOJ OT TeXHOTEHHOTO 3arps3-
HeHHsA JOAXKHbI 6a3HPOBATbCsl B IIEPBYIO OUYepeZb
Ha Onpo6OBaHMH HX Ha TPUTHUH (M ZONOAHHTEABHO
na D, 180, B1C). Io Toii xe npudune mouuTo-
PHHT TIOZI3¢MHBIX BOJ ZOAKEH O6S3aTEABHO BKAIO-
4aTb B ce6sl pe:KUMHbIE HAOAIOZEHHS 3a COJep2KaHH-
€M TPUTHS ¥ JPYTHX €CTeCTBEHHBIX M30TONOB B IPH-
POZHBIX BOZAX PETHOHA.

Oco60e MeCTo B MOHUTOPHHTE ZOAZHbI 3aHATb
H3MepEeHHsl TPUTHsI — CBEPXTSAMKEAOTO PaJHOAKTHBHO-
ro H30TOIA BOZOPOJA, BXOZJAILIEI0 B COCTAB MOAEKYA
Bozpl. He copbupysch BogoBMeraroumu mopogamu,
TPUTHH SIBASCTCS TIEPBbIM IIPEJBECTHUKOM BO3MOSHO-
IO TOCTYIAGHHS PaZMOHYKAMZOB H JPYTHX BEILeCTB-
3arpsASHUTEAeH B SKCIIAyaTHpPYeMble BOJOHOCHBIE IO~
PHUBOHTbI, YTO y6eZMTeAbHO MOATBEP:KAAETCA pe-
3yAbTAaTaMH OHOBPEMEHHOTO OIPEAEACHHs TPHUTHs
u nesus-137 B noasemunix Bogax [78, 245].

Ha teppuropun Tyabckoit o6aactu (cm. Tabr.5.4)
paboret BCETTMIHI'EO, KBIT PAH u HIIO
“Taiigpyn” 6bp1AM cOCpesOTOUEHDI B OCHOBHOM B paHo-
ue “[ IraBckoro msiTHa” ¢ MAOTHOCTBIO TTOBEPXHOCTHO-
ro sarpssuenus uesuem-137 or 5 a0 15 Ku/xm?.
B 1992 r. cozep:xanue nesus-137 u crponuua-90
B Bogax pek | [aaBa u JokHa BapbupoBano B mpezenax,
mBk/a: pJ1nasa — 7,4-24,0 (B7Cs), 7,4-11,0 (°°Sr);
p.Nokna — 1,3-9,8 (137Cs), 11,1-18,5 (90Sr).

B p.Oxa B paitone Deaesa kommenrpammys e-
susi-137 B Teuenwe sTOro ke rojza H3MeHHAACh

ot 62,9 10 85,1 Mbx/A. B noasemunix Bogax ynun-
CKOTO BOZIOHOCHOTO TOPH30HTA U 3aBOAZKCKO-3aJ0H-

Ton I. Esponelickas uacnip

CKOro BOJIOHOCHOTO KOMIIAEKCA COJep2KaHHe pazHoLe-
3ust Bapbuposaro B npegerax 0,4-2,2 mbx/a. B Bo-
Jax YeTBEPTHYHBIX OTAOKEHHH, BCKPbIBAEMBIX KOAOZ-
IIaMH, ZIMarla30H H3MEHEHHsl KOHIEHTPALMH paIHOLIe3 s
6bIA 60aee mmpokum: ot 7,4 a0 173,9 mbx/A.

Ouenka 3arpsisHeHUs TOZ3EMHbBIX BOJ, PaJMOCT-
ponrmeMm 6bira Boimoanena B 1992 r. B tpex Bozosa-
60pubIxX ckBazxuHax | [AaBcka, BCKpbIBaIOIMX 3a/10H-
CKO-3aBOJZKCKMH BOZOHOCHBIH KoMIAeKc. Bo Bcex
cAayyasix KoHuenrtpauus crpoHuua-90 6pina Menee
0,037 mbk/ . I'lo aauaeiv WITIT B Bogonposoamoii
Boze I IaaBcka u a.Kampmuno cozepxanve nesus-137
6b1r0 0,37 Mbk/ A, a B aepesusax Memmepuno u Paxma-
noso — 0,44-0,88 mbx/A, uro, npumepno, Ha 1mecTb
TMOPSIZIKOB HIZKE JOTYCTHMbIX Ha TOT TEPHOJ, yPOBHEH.

Tyabckuit pernon xapakTepHsyeTcsi TOBbIIIEH-
HOH TEXHOT€HHOH HarpysKOH, [03TOMY BO3MOKHOMY
3arpsi3HEHHIO TI0/I3EMHbIX BOJl PaJMOHYKAMZAMU 6yeT
CIOCO6CTBOBATh IOCTYTNIAGHHE B BOZOHOCHBIE TOPH-
30HTBI PYTUX BEILECTB-3arps3HUTEAEH, YTO, B CBOIO
ouepesb, NOTPeBYET MOCTAHOBKH JIETAABHBIX HCCAEZ0-
BaHMH 110 B3AUMHOMY BAMSIHHIO 3arpsI3HSIIOIMX KOMITO-
HEHTOB Ha TOKCUKOAOTMHYECKHH TIOKasaTeAb BOJ, HC-
[OAb3YEMbIX JASl IATHEBOTO BOZOCHAOKEHHSL.

Ha reppuropun Kaayxckoir obractu (cm.
tabr. 5.4) B 1990-1993 rr. BCEI'MHI'EO
u MIBIT PAH o6caezosaru Bogosabopbr nsaTu Hace-
AGHHBIX MyHKTOB. /JIA MHTbeBOro BOJOCHAO:KEHMS
SKCIIAYaTHPYIOTCS TAABHbIM 06pa30M YITMHCKMH, 3a-
BOAXKCKHH ¥ 3aZJOHCKHH BOZOHOCHbBIE TOPH3OHTBI
HUKHEro Kapb6oHa. B maATH mpoaHaAM3sHpPOBaHHBIX
npobax nozsemubix Bog, otrobpanubix B 1992 r., co-
JeprKaHue pPaZHUOLesHs BapbHPOBAAO B MpejeAax
3,7-14,8 mbk/A. B Bogax yerBepTHUHOrO BoZOHOC-
HOrO TOPU30HTa KoHUeHTpauusa wuesus-137 6bira

B npeaerax 7,4-122,1 mbk/A.

B p.tluszapa (B paitone Koseancka) mo ganubm
HITO “Taiipyn” B 1992 r. kounenrpamus uesus-137
B TedeHHe roja usMeHsiAach oT 3,7 a0 64,4 mMBx/ .
Camble BbICOKHE KOHIEHTpALMH GbIAM 3a(pUKCHPOBA-
Hbl B MapTe (BO BpeMs BECEHHEro MaBOJKa), a HaH-
MeHbIIMe — B 3UMHIOIO Mezkenb [185].

[TocTynrenne B mozseMHble M IOBepXHOCTHBIE
BOZbI PAZMOHYKAMZOB B APYTHX obracTsx (maomazu
H TIAOTHOCTb 3arpsA3HEHMs] KOTOPBIX TMPHBEZEHbI
B TabA. 5.4) 6bIr0 KpaiiHe HesHauYHTEAbHbIM. Doaee
aetaabHO 6b1aM obcaeaoBanbl Kypckas, Cmoaenckas
u Boponezkckas o6racTu, Ha TeppHUTOPUH KOTOPBIX
pacriorozkennr geicteyomue ADC. Tlo zammbiv
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HITO “Taipyn” » BCETMHI'EO xkonuentpanus

peaxTopupix paguonykanzos 2/Cs u 29Sr B npyzax-
oxaagutersx AJC B 1991-1992 rr. we npepbimana
40,7 u 18,5 mbx/A cootBeTcTBEHHO.

B noasemubix Bogax ropozos Hososoponeasc-
kuii (Hososopone:xckas AIC), Kypuatos (Kypc-
kasg ADC), Pocrasab u Arexcanaposka (Cmonren-
ckas AJC) coxepxanve pagHOHYKAHJOB II€3Hs
M CTPOHIMA KpaiHe HE3HAYHTEAbHO M COCTaBASET
1,9-7,4 mbx/A. Peakropuble kopoTKo2KHBYIIIHE pa-
JHOHYKAMZDBI, CBsisaHHble ¢ gesiteabHocTbio AJC,
takue kak DU, B4Cs, >#Mn, 98.60Co, 89St B noa-
3eMHbIX BOZAX He OTMedeHbl IIpH Hpejere obHapyzke-
uusi (konuentpuposanre us 200 A Bozb1), paBHOM

1,1 mbx/x.

Hrak, usyuenne cozep:kanus GHOAOIHYECKH 3HA-
YHMbIX PaIMOHYKAHZIOB B TI0Z3eMHBIX BOJaX €BpOIIei-
cKoil Tepputopun Poccuu MosBoAseT czeAaTh BBIBOJ
O TIOBCEMECTHOM TOCTYIAEHHH B HHX TEeXHOTEHHbBIX
pazMoaKTHBHBIX MsoTonoB. | lo cocTosHmio Ha aBrycr-
okta6pb 1992 r. cymmapnas KOHLEHTpalUMsi paguo-
11e3Ms1, BKAIOYAIOIIasi HOHHYIO U TCeBAOKOANOH/IHYIO
(POPMBI, COCTaBHAA B TPYHTOBBIX BoZaX (KOAOZIDI,
pozuuku) obaacrei, Mbx/A: Mockosckoirt — 3,7-
14,8; Tyabckoit — 7,4-173,9; Kaaysckoit — 7,4-
122,1; Bpsinckoit — 7,4-259,0; B naactosbIx Bogax,
SKCIIAyaTHPYeMbIX LIEHTPaAM30BaHHbIMH BOZ03a60pa-
mu B obractsix, Mbx/A: Mockosekon — 3,7-7,4;
Tyabckoit 3,7-22,2; Kanyckoi 3,7-14,8;
Bpsnuckonn — 7,4-136,9 [78].

[To zamubM pexxumubix Habarozenuii 3a 1987-
1999 rr. no oTzeABHBIM BozZOMyHKTaM HabArOZaeTCs
TEHJEHIIUA POCTa BO BPEMEHH COZEPKAaHUS Paiuo-
1Ie3Hs1 U PaZOCTPOHILMA B FPYHTOBBIX BOZAX.

[Ipocae:xuaercst oTueTAMBast NpsiMasi CBsI3b CO-
nepranus nesus-137 u crponnusa-90 B noasemubix
BOZaX C IOBEPXHOCTHOH IIAOTHOCTDbIO Barpsi3HEHWs,
pacxooM HH(QUAbTPALIMOHHOTO MHUTaHHSA U BAAZKHOC-
TbIO [10POJ, 30HbI adpaluy U obpaTHasi CBA3b C TAyOH-
HOH 3aAeraHusi OZ3eMHBIX BOJ[, [IAOTHOCTBIO CKEAETA
T0pOJZ, UX TAHHHCTOCTbIO. Bce aTu xapakTepuCcTHKH
HHTErPHUPYIOTCSA BO BpeMeHax IpeObIBaHUSA BOZbI
B IHZPOTE€OAOTHYECKOH CHCTEME M (PAKTOPaX 3alep-
KM pasuoHyKAuza B Hell. B To e Bpems Habarozaror-

Csl IIMPOKHE BapHaLMM KOHUEHTPALMH pauoLesHst
U PaZUOCTPOHUMS MPH CXOAHBIX CPEJHHUX MAOTHOCTSIX
3arpsI3HEHUs], YTO CBH/ETEAbCTBYET O CYILECTBEHHOM
BAMSIHHM AOKAaAbHBIX HEOZHOPOZHOCTEH BarpsisHEHMsI,
SAIUUTHBIX CBOHCTB II0POJ, IEPEKPBIBAIOIUMX BOZJO-
HOCHbIE CHCTEMbI, CKOPOCTEH [POHUKHOBEHHUST PaZHO-
HYKAHZOB B BOJOHOCHbIE TOPH3OHTBI.

Kounnenrpauuu uesus-137, 6auskue, pasubie
HAM TIpEeBbIIAIONIHE ZAONyCTHMble ypoBHU (yaerb-
Hble aKTHBHOCTH) AAst nuTheBbix Boa no Caunl luH
2.3.2.560-96, scrpeyennt HITO “Taiigpyn” B uc-
CAEZIOBAaHHDIX BOJHBIX O6bEKTaX HA AOKAABHBIX ydac-
Tkax Dpsuckoit o6aactu (B osepax Crsitoe u Kozxxa-

unt), a takzke BCEI'MHI'EO B rpyntoBbix Bogax

B moceakax -3abopbe u Dapku.

Paboramu BCEI'MHI'EO [69, 70, 169, 209,
221, 245, 247] nokasaHo, YTO KOMIIAeKCHPOBaHHE
€CTeCTBEHHO-H30TONHBIX, PaZHOHHAUKATOPHBIX U ITe-
HEeTPALMOHHO-KapOTazKHbIX METO/0B C TPaJMIIHOHHDI-
MH THZPOAOTO-THPOTE€OAOTHYECKHMH TO3BOASIET TIO-
AydaTb OIepEerKalolyl0 M JOCTaTOYHYI0 HH(pOPMa-
LIMIO JAS TIPOTHO3A 3alMINEHHOCTH MOJ3EeMHbIX BOJ
OT PErMOHAABHOTO M AOKAABHOTO PaJMOHYKAHZHOTO
sarpsasHennsa. Ha ocHoBe koHuenuuu Bpemenu mpe-
6bIBaHHA U 3aJ€PKH JaH IpeJBapHTeAbHbIH MPOT-
HO3 BO3BMOKHOTO TMOCTYIIAGHHSI B T10JI3¢MHbIE BOJbI
yepro6biAbeknx 208t u 37Cs. Copepaanns mocaes-
Hero B IPYHTOBBIX BOZAX, I10-BUZAHMOMY, HUKOIZa He
MPEBBICUT JOMYCTUMbBIH YPOBEHb, 32 HCKAIOYEHHEM
AOKaAbHBIX 30H, XapaKTepPH3YeMbIX MOBbIIIEHHBIM
uHpuAbTpanmonnbiM nutanueM (6oree 1000 mm
B r'0Jl), MAAOH MOIIHOCTbIO 30HbI aspauuu (0T HyAs
20 HECKOAbKHX /E€CATKOB CAHTHMETPOB) H MHHH-
MaAbHbIM (AKTOPOM 3azep:KKH (dHCTble MecKu).
JAa paauocTpoHIHA O:HAAIOTCS OOABIIEE HHCAO
0CAABAECHHBIX YYaCTKOB, 3HAYHTEAbHbIE €r0 COZepKa-
HUsA B TPYHTOBBIX BOJAX U IIPOSIBAEHHE €ro B 6OAb-
1IIeM YMCAE BOZOIYHKTOB, 4eM s pazuouesus [78].
YkasaHHbIH POTrHO3 MOAAEAHT AaAbHEHIIEMY yTOU-
HEHHIO Ha OCHOBE MOHHTOPHHTAa H MaTeMaTHYECKOTO

*
MOJZEAUPOBAHHUA .

Tak kak TpuTHi AaeT NpsMble OLEHKU CTENEHH
U CKOPOCTH B3aMMOCBSI3H aTMOC(EPHbIX M IOBEPX-
HOCTHBIX BOJ, C IOZ3€MHbIMH BOJaMH, TO IlepBOOYe-

* C aroit weavto Pocrugpomer (HITO “Taiigpyn”, DpsHckuil 1eHTp rMAPOMETEOPOAOIHH H MOHHMTOPHHTA OKpY:Kalolleil cpepr),
MITP Poccun (BCEI'MHIEO, I'TTI “Bpsnckreororus” npu yaactun BUMC) npu moazepzxxe [Iporpammer passurus OOH
(TTPOOH) “Ouenka u nporos KauecTsa Bobl B paHOHaX, NMOpPazKeHHbIX B pesyAbTaTe epHobbiabckoit aBapuu (Bpsaunckas
o6aactb)” ocymectBasior crienuaabupiit npoekt PYC/95/004 no ouenke M NpOrHO3y pajMOAOTHYECKOTO COCTOSHHS
IOBEPXHOCTHBIX U MOoA3eMHbIX Boa Dpsuckoit o6aactu (1997-2000 rr.).
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PEAHOU 3aZa4el PETMOHAABHBIX THAPOTEO0DIKOAOTHYEC-
KHX HCCAE/IOBAHHH SIBASIETCSI TIPOBEJEHHE TPUTHEBOM
CbeMKH NPHPOJHDBIX BOZ C ONpoOOBaHHEM aTMoc(ep-
HbIX OCAZKOB, MOBEPXHOCTHBIX BOZOTOKOB H BOZOE-
MOB, IIOYBEHHOH BAard, TPYHTOBbIX M II0J3€MHBIX
BOZ, a TaK:XKe IPOBEAEHHE PEXHUMHBIX HAOAIOZEHHH
Ha SKCIAYaTHPYEMbIX BoA03a60pax. DTO HEOHXOAUMO
OCYILIECTBHTb B [ePBYIO O4YepeJb B 30HAX paJHALIHOH-
HbIX aBapHUH M BKAIOYHMTb B COCTaB 00s13aTEAbHbIX pa-
60T B paHOHAX SKCIIAYaTHPYEMbIX, IPOEKTHPYEMbIX
H CTPOSIIIUXCS aTOMHBIX OOBEKTOB.

YuurbiBasi HEBO3MOZKHOCTb Z€TAABHOTO H3YHe-
HUsl BCEX 3apa:KEHHDbIX 30H B KOPOTKHE CPOKH U IIPH
OrPaHHYEHHOCTH PECYpPCOB, IpPeAaraeTcsi HCIOAb30-
BaTbh CAEJYIOILYIO CTpATerduio pabor.

1. I'lpoaorzxutbh nromwaznoe obcaezoBaHME TeO-
AOTHYECKOH Cpe/Ibl, 30HbI adPaluH, TPYHTOBbIX H TLAAC-
TOBBIX BOZ Ha Tepputopusx Poccuu, moaseprimmxcs
MHTEHCUBHOMY Pa/IHOHYKAMZHOMY 3arpsi3HEHHIO, BKAIO-
9asi KOMIIAEKCHYIO PAaZMOHYyKAHZHYIO W H30TOIHYIO
(Tputuii, pazmoyraepoa, kucropoa-18 u aedrepuit)
CbEMKH, a TaKKe OPTaHU3ALMIO PEKMMHDBIX HabAIOze-
HHUI Ha OTIOPHBIX BOZOIYHKTaX (OCHOBHbIE BOZ03a60-
pbl, THITHYHbIE KOAOZALbI U PoAHMKM). B mepsyro oue-
pesb OAKHBI ObITh OXBauyeHbl PAHOHbBI C IMOBbIIIEH-

HOH IIAOTHOCTBIO TTOBEPXHOCTHOIO 3arpsi3HEHUsL.

2. Ycunuth HccAei0BaHMS MEXAHH3MOB H XapaKTe-
PUCTHK MHIPALMH  PaJMOHYKAHZOB B TE€OAOTHYECKOH
cpesie Ha PETIPE3EHTATHUBHbIX MOAMTroHax (MAolIazKax),
OpPraHHU3yeMbIX B Pa3AHYHbIX AAHZIIA(PTHO-reOXUMHYec-
KHX 30HaX C OXBATOM THIIOBBIX YCAOBHH HH(UAbTPALIU-~
OHHOTO IIMTaHHUS M CTPOEHHsS 30HbI adPaLlkH, 3aieraHHs
MOJA3EMHBIX BOZ, HX (DOPMHPOBAHHS M ISKCIIAyaTallHH,
a TaK2Ke C y4eTOM IAOTHOCTH PaJMOHYKAMZHOTO 3arpsis-
HEHHUs U JPYTHX BH/IOB TEXHOI'€HHBIX HArpy30K.

3. OpranusoBaTb peryAsipHbIA MOHHTOPUHI 30-
Hbl adpalllM U I0Z3eMHbIX BOJ, Ha BbIIBAEHHbIX y4ac-
TKax IMOCTYNIA€HHs] PaJJMOHYKAH/ZIOB H B MHTPALIHOHHO-
OCAaOAEHHDbIX 30HaX.

Bce 3T paboTbl MOrAM 6b1 MOCAY2KUTb OCHOBOH
6yaymeit Eaunoli rocyaapcTBeHHOH aBTOMaTH3HPO-
BAHHOM CHUCTEMbl KOHTPOAS PaZMalldOHHOH O6CTaHOB-
xu (ETACKPO) u ee moacucrempr “Iloazemunie
Boapbl . OpraHusalMOHHO TaKas IOACHCTEMA JZOAN{HA
OPHEHTHPOBATbCSl Ha JeHCTBYIOIIHE TePPUTOPHAAD-
uble nogpasgerenust MIIP Poccun u cosaasatbes
B TECHOM KOHTaKTe CO CAY:K6aMH, OTBETCTBEHHbBIMH
3a nogcuctemy | loBepxHocTHBIE BOADI .

Ton I. Esponelickas uacnip

Ocoboe BHHMaHKE JOAKHO 6bITh yAEAEHO obAaC-
TSAM IIUTaHUA SKCHJ\yaTI/IpyeMbIX u HepCHeKTI/IBHbIX Mmec~
TOPOK/JEHUA TOA3€MHbIX BOJ, U 30HaM HHTEHCHBHOIO
B3aMMOJIEUCTBHsI TIOBEPXHOCTHOIO U IOA3€MHOIO CTO-
KOB, BO3MOZKHBIM 3()(PeKTaM BTOPHUYHOTO 3arpsi3HEHHSI.

OCHOBOI TOAWIOHHBIX HCCAEZOBAHHH, ITOMHMO
TPaZULMOHHBIX THAPOTEOAOTHYECKHX, Te€OXHMHMYECKHX,
AaHZMAQTHBIX M JAPYTHX METOJOB, JAOA:KHbI ObITb
HaTypHble HAaGAIOZEHHUS M aKTHBHbIE M30TOITHO-HH-
JMKATOPHbIE DKCIIEPUMEHTDI, 06ECIIeYrBaIOIIHE TIPS
Mble U OIlepexKarollue OIpPeJeAeHHs] AAS THIIOBBIX

IOKa3saTeAeH:

nelicTBUTeAbHOH cKopocTH (M ee aucrepcuu)
Bozbl (KaK HOCHTEAs] 3arps3HMTEAeH), a B3HAuMT,
H BpeMeHHU Npe6bIBaHUsl BOJbI B THPOTE€ONOTHYECKHX
cHCTeMax;

neficTBUTeABHON ckopocTH (M ee gucriepcuu) sar-
pSIBHUTEAeH, a 3HAYHT, H (PAKTOPOB HX 3a/IEPZKKH U Bpe-
MeHH Tpe6bIBAHHS B THAPOTEOAOTHIECKHX CHCTEMAX;

(opMbl, TEPMOJUHAMHKH U KHHETHKH MHTpPALU{
U TPAHC(HOPMALIUK 3arPSIBHATEAEH, YCAOBUH GAOKHPO-
BaHHUSI UAH YCKOPEHHsS] UX MUTPALMM U COOTBETCTBYIO-
IIUX XapaKTEePHUCTHK.

CeprSHOQ BHUMAaHHE JOAZKHO 6bITb YAEAEHO
H3Y4Y€HUIO BAHUSHHA IIPOMDIIIAEHHOI'O U CEABCKOXO~
3UCTBEHHOTO 3arpA3HEHUA reOAOTHYECKOHN cpeabl
Ha MUTI'pAHI0 PAaJUOHYKAHZOB B 30HE adpalliy H 1104~
3€MHbIX BOZaX, HA HU3MEHEHHE yCJ\OBPIfI IMUTAaHUA 101~

B3EMHDIX BOJ, UX JABH:KEHHsA U JpeHazka.

HCO6XOZ[HMO KOMITA€KCHPOBaHHE THAPOTE€OAOTH~
YECKHX, THAPOrC€OXHUMHYECKHUX, HHKEHEPHO-T€OAOTH~
YECKHX, PAAHOXHUMHYECKHUX H HI3O0TOIMHO-HHIHKATOP-
HbIX METOZ0B (BK}\}O‘{&H KapTUPOBaHHE, MOHHUTOPHUHI
H IIOAHUTI'OHHbIE PICCJ\CZLOB&HI/IH).

Bazkno Tak:e ocylmiecTBUTh lieAeHaNpaBAEHHbIE
reOXUMHYEeCKHe H (PUBUKO-XHUMHYECKHE HCCAeZO0BaHHUs
10 pa3paboTKe CIIOCOOOB AOKAAM3ALUH U OAOKHPOBA-
HHUSI MHTPAUMHM PAaZIMOHYKAMZOB B IIOJ3€MHbBIX BOJAx
U TeOAOTHYECKOH cpeje.

Heo6xoaumo npogorxuts ycurus B paspabotke
aZleKBATHBIX MOZEAEH MHIPALUH PAaAHOHYKAHZOB
BO BCEX I0/JICHCTEMAX IeOAOIHYECKOH cpeabl Ha Gase
COBPEMEHHBIX KOHLEILIUH.

[ pucrarpHoe BHUMaHUE ZOAXKHO 6bITH YAEACHO
M3yYeHHIO TaK Ha3bIBAEMOH ~ ObICTPOH~ COCTaBASAIO-
meHd MUrpaiuu. Y4YHTbIBas [OATO:KHBYYECTb KOM-
[OHEHTOB PaZHOHYKAUZHOTO 3arPsi3HEHHUS, HEO6XO-
AMMO pas3paboTaTb METOJUKY JAOATOBPEMEHHBIX
TIPOTHO30B, OXBATHIBAIOIINX MO PAJHOLE3UIO H PAJIHO-
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ctponnuio nepuoabl 6oaee uem 100 aer, a o mayTo-
HHIO — HECKOABKO TBICSY AET.

npOI‘HOBhI AOANKHDI CTPDOUTbCA HAa aAbTEPHATHB~
HOH OCHOBE, C TEM 4T0OBI rpymnia aAbT€PHATHUBHDBIX
IIPOrHO30B obecrieunBana BCECTOPOHHIOIO OLIEHKY HaH-
6oree BEPOATHDBIX H HCﬁJ\aFOHpI/IHTHbIX CLUE€HapHEB
H3MEHEHHA Ka4de€CTBa INOA3€MHbIX BOJ.

Cogeprenno He06X0AUMO co37aHHe 6a3 JAHHDIX,
OTpazKaloIIMX TEKyLUHe PaJMOAOTHYECKHE COCTOSIHHUSA
FeOAOTHYECKOH Cpeabl AAsi 0becriedeHns: HHPOpMALHeH
MozeAelt u TporHosoB Bcex yposHeidt. Ocoboe 3Haue-
HHe UMeeT JOpMHpPOBaHKe 0a3 JaHHBIX MHI'PALHOHHBIX
rapaMeTPOB, TaKHUX KaK HMH(QUAbTPALHMOHHOE IUTaHHE,
(akTOoPbI 3aJePKKH, KOIPPHULUHEHTb! JUPPY3HH / Auc-
IepCHH, BpeMst NpeObIBaHUs U AP.

Taxoit moaxoz obecrieuut noAyyenue ornepaTHBHOMN
HH(QOPMALIMH O TEKYIIeM PaZHO3KOAOTHYECKOM COCTOsI-
HUH OGBEKTOB MO/3EMHON THAPOCHEPDHI U OLEHKY Mapa-
MeTPOB, HEOOXOAHUMBIX AASI MOJEAHPOBAHHS U IPOTHO-
3MpoBaHUsT (AOKAaAbHOE M PETMOHAABHOE PA3AUYHOH
CPOYHOCTH) MBMEHEHHS] COJEP:KaHUS PaJMOHYKAH/IOB
B IIOZ3€MHBIX BOJAX, HUCIIOAb3YEMbIX JAS IHTbEBOrO
BoZl0CHa6zKeHHs. | OABKO Ha 3TOH OCHOBE BO3MOKHO
6yZzeT NPUHATHE ONTHMAAbHbIX OPraHW3aLHOHHO-TEX-
HHUYECKUX TPOEKTHBIX PEIIEHAH M 3alUTHBIX Mep.

5.7. TEXHOTEHHbBIE USMEHEHHWA
TEO®OHU3SHNYECKHWX TITOAEN

[eousuueckue moast Becbma pasHOOGpA3HBI:
IPaBUTALIMOHHOE, MArHUTHOE, TIOCTOSIHHOTO U IepeMeH-
HOro ToKa (COOTBETCTBEHHO DAEKTPUYECKOE M DAEKT-
POMATHUTHOE ), TEIAOBOE, a TaK:Ke HAIPSKEeHHO-7e-
(POPMALIIOHHOE, YIPYTUX KOAEOAHHH, pPaZHOAKTHB-
HOCTH H Zp.

[eousuueckue moast aerdaTcs Ha zBe TpyTIIIbI:
€CTeCTBEHHbIE U HUCKYCCTBEHHbIE.

K ecmecmeennvim 28()(])“3””(501{1&” noJjaam
OTHOCST IIOAsI, KOTOPbIE HEIIOCPEACTBEHHO HE I'€HEPH~
PYIOTCA YEAOBEKOM, XOTdA €ro JAesATEAbHOCTb MOZKET
OKa3bIBaTb Ha HUX CaMO€ CYILECTBEHHOE BAHAHHE.

K ucrycemeennvin eeopusunecum noaam
OTHOCST IIOASI, HETIOCPEACTBEHHO TeHepHpyeMble B pe-
3yAbTaTe YEAOBEYECKOU JEeATEABHOCTH; TO TIOAS TIO-
CTOSIHHOTO ¥ IIePEMEHHOTO dAEKTPHYECKOro TOKA H I10-
Ae yIpyrux KoaebGaHui.

I/IMeeTCﬂ 6OABIIIOE YHCAO JaHHbIX 00 U3MeHeHH-

SIX TEO(PUBUYECKUX TIOAEH IIPH PABAUYHBIX BHJAX TEX-
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HOTEHHbIX HArpy30K, HO STH /laHHble Pa3pO3HEHHBI.
B uacrosiem paszere ocHOBHOE BHHUMaHHE yaAeAseT-
51 UBMEHEHHIO TeO(HU3HUECKHX MOAEH B X0/€ PasBU-
THSI TEXHOTEHHbIX TEOAOTHYECKHX TIPOLIECCOB, B Iep-
BYI0O O4Yepesib B PE3yAbTaTe TEXHOTeHHOH aKTUBH3a-
uuu II'TI. Hexoropbie us noayuennnix pesyabratos
He OTHOCATCS K eBporefickoit yactu Poccuu, HO onu
HOCSAT OOGIIMH XapaKTep M BbIBO/bI CIIPABEAAUBBI S
AIOBBIX PETHOHOB.

Hau6oaee npescrasuresbubie zanHble 0 Xapak-
Tepe H3MEHEHHs IeO(UBHUECKUX MOAeH IPU TEXHO-
rennoit aktupusanun I 11 noaydenn: npu usyuenun
onoasHel. OHU SIBUAHMCDH PE3YABTATOM CIIELMAAbHbIX
skcnepumenton, Bomoausismuxcss BCEIMHI'EO
Ha JBYX OINOA3HeBbIX ydacTkax B Kpeimy. Ywacrok
“tKykoska” pacriorozken B6Ausu Kepun u mpuypo-
YeH K OMoAsHIO czpura, yyactok “Crasayxap” pacro-
AOZKEH B 10ro-BocTouHOH dactu Kpbimvckoro moayocr-
POBa M OTHOCHTCS K OMOABHIO CKOAbKEHHsl. AKTHBU-
3alIMs1 OTIOASHEBOTO Mpoliecca Ha ydactke - (lykoska”
[POM3BO/MAACD C TIOMOILbIO HCKYCCTBEHHOH IOZpe3-
KM OMOABHEBOTO CKAOHa, Ha yyacTke CraBayxap” —
C TIOMOILbIO TIOZPE3KH, 3aMaYHBAHUS U B3PbIBOB.

Komnrekc reogusuueckux nccaesoBanuil Ha Kaz-
ZIOM M3 YYaCcTKOB BKAIOYAA PeKUMHbIE CEHCMUYECKHE,
JAEKTPOMETPHUYECKHe, I'paBH- U MarHUTOMETPHYECKHe
HaOAIOZIeHHs], KOTOpbIe IIPOBOZUAWCH 0 HayaAd UCKYC-
CTBEHHON AKTHUBH3ALMH OMOASHEH M 3aXBAaTbIBAAH BCe
CTaZUH PAs3BUTHS CIIPOBOLMPOBAHHOTO OIOA3HEBOTO
nporecca.

Hauaro (urur axtuBHsaiys) omoAsHeBbIX cvelle-
HUH BbI3bIBAETCS YMEHbIIIEHHEM YCTOMYHBOCTH OTIOA3-
HEBOrO CKAOHA, KOTOpask OTPEJEASIeTCs] COOTHOMIEHHEM
Me:KZLy TIPOYHOCTDIO MOPOZ M ACHCTBYIOIIMMH B MacCH-
Be Hanpsixenusamu | 71]. M3 reogpusuueckux xapakre-
PHUCTHK C HUMH HaubOAee TECHO CBSI3aHbI ceficMuYec-
KHEe — CKOPOCTH MPOZAOAbHBIX (V,) M momepedHbix
(v,) Boan. IlosTomy celicMuueckue xapakTepucTHRH
B CUABHOH Mepe 3aBUCAT OT CTajuM PA3BUTHs OTOAS-
HEBOTO TIPOIIECCa, B TOM YHCAE IIPH €ro TeXHOTeHHOH

AKTHBHU3allUH.

Ha ocnoBanuu BbimoAHEHHbIX HATYpHBIX 3KCITE-
PHUMEHTOB, NOATBEPKAEHHBIX JaHHbIMU AaO0PATOPHO-
ro (pUBHUYECKOrO MOZEAHPOBAHUs, ObIAO YCTAaHOBAEHO,
YTO MOZPe3Ka OMOA3HEBOIO CKAOHA BbI3bIBAET YMEHb-
IIIEHHEe CKOPOCTEH BOAH B TeX YaCTIX OIMOA3HEBOIO
MaccHBa, I/ie Pa3BHBAIOTCsI PACTATHMBAIOIIME HAIpsi-
?KEHHUsI ¥ B JlaAbHEeHIEM (POPMHUPYIOTCSI TPEIIHMHbI 3a-
koAaa. Makcumarbuble UsMeHeHUsT CKOPOCTeH Mpouc-
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Puc.5.10. Pesyavmamot pescumMHbLx CCUCMUMCCKUX HAD-
AH00CHUIL HA ONOJIBHEGOM CKJIOHE NPU MEXHOZEHHBIX 603-
deticmeusnx:

a — ¢XeMa paspesa OIOJ3HEBOro CRJIOHA: 1 — y(!T()ﬁ‘IHBaH qacTb

ckaona, Il — crenka cpoiBa, Il — 2-a onoasueBas CTyleHb,
IV — 1-a onoasueBas cTyleHb; TEXHOTEHHOE BO3/IEIiCTBIE HA CKIIOH:
B — wmecra npomsBOJCTBA B3pPBIBOB, J — MecTa 3aMadlBaHusA,

Il — mecromnooskenne W ROH(PUTYpAIHSA TToApe3kn, 1p — MecTo ye-
TAHOBRI TPEIINTHOMEPA;

6 — rpadurn n3MeHenns napamerpon Habmoienusa: I — ckopocrn
MPOJOJIBHBIX BOJIH 1O JIAHHBIM HAZEMHO-CKBAKIUHHOTO IIPOCBEN-
Banus B unrepsaie 160-190 m, 2 — 7o ke, 110 JaHHBIM HAa3eMHBIX
nabmoenuii B unrepsazie 156-176 m, 3 — 710 ke, B unreppajie
177-204 m, 4 — cropocTH NoTepevHBIX BOIH B nHTEepBase 156-176 M,
5 — pasosoit cropoctnn BomHbl Ponesa B umrepBaie 177-204 wm,
6 — cropocrn everennst 1-ii eryenn ononsist, 7 — neprojt nporuosa

XOZAT B HAllpaBACHHH OCH OIIOA3Hs, MHHH-
MaAbHble — TOMepek CkAoHa. B pesyabrate
B IIpeAeAaX OTJEAbHbIX 30H OIIOABHEBOrO
CKAOHA HA4yHHAeT IPOSBAATbCS aHU30TPO-
M1 YIPYTHX CBOHCTB.

K nozo6ubiv e pesyabTatam npuso-
JAT UCKYCCTBEHHOE 3aMayHBaHHE OIOA3HE-
BOTO CKAOHa M BbINAJIEHHE ECTeCTBEHHbIX
0CaZIKOB.

B paccmaTpuBaembix caydasx ymeHb-
IIEHHE CKOPOCTEH BOAH IIPOMCXOZUT B MO-
MEHT HayaAa II0Zpe3KH HAHM 3aMadyMBaHHSA
U, TakKuM 00pa3soM, MPeJIIeCTBYeT HadaAy
WAM aKTUBH3aUHMH OIOA3HEBBIX CMEIIEHHH.
HMurepsar Bpemenu me:zy MoMeHTOM Ha-
Yana U3SMEHEHHH [1apaMeTPOB MOAsI YIIPYTUX
KOAe6aHMH MU MOMEHTOM Ha4yaAa UAM aKTH-
BHM3aLMH cMelneHuH (epHoz mporHosa) sa-
BHCHT OT MHOTHX (DPAaKTOPOB H IO HMeO-
IIUMCS ZAHHbIM MO:KeT 3aHMMaTb oT 1-2

a0 7-8 cyt” (puc. 5.10).

MowmenTy Hauara cMmereHus, T.e. MO-
MEHTY HapyILEHHsl CIIAOLIHOCTH CpeJbl,
COOTBETCTBYET BbIXOZ, CKOPOCTEH YIPYTUX
BOAH Ha MHHHMMAaAbHble 3Ha4yeHHs, I10C-
KOABKY B 3TOT MOMEHT HaOAIOZAIOTCS MaK-
CHMaAbHbIE PaCTATHBAIOLINE HATPSKEHHS.
[locre mawana cmermenuit ckopocTH BOAH
Kak B cMellarolnemMcsi 6A0Ke, TaK U B Ipe-
ZeAaX BPEMEHHO YCTOHYHBOH YacCTH CKAO-
Ha YBEAHYHBAIOTCS B CBSASH C IpeKpalie-
HHEM /EeHCTBUS PaCTATHBAIOIIUX HAaTpsi-
KEHMH.

Taxum o6pasom, ¢ momorbio ceficmu-
YeCKUX HAOAIOEHHUH MOKHO KOHTPOAHPO-
BaTb BeCb X0J, Pa3BUTHsI OITOA3HEBOTO IIPO-
1ecca, B TOM YHCA€ Ha CTAZAHUH €ro IMoAro-
TOBKH.

B orauume ot ckopocteil ynpyrux
BOAH 3JAEKTPHYECKHE I1apaMeTpbl II0POJ
MPSAMO He CBsI3aHbl C WX IPOYHOCTDHIO
u aefictBytomuMu Hanpsizkenusimu. [ losTo-
My HCKYCCTBEHHasl aKTHBHM3alLHsl OIOA3-
HeH He BbI3bIBa€T 3aMETHbIX H3MEHEHHH
IAEKTPHYECKHX IapaMeTPOB — KazKyILero-
Cs1 YAEABHOTO CONPOTHBAEHMs P, HAH pas-

* B CAy4Ya€ €CTECTBEHHOI'O PAa3BHUTHsI OIIOA3HEBOIO IIpolecca H HEBDBICOKOH €ro aKTHBHOCTH TNEPHO/, IIPOrHO3a IT0 IKCIIEPTHDIM OLIEHKaM

MOZKET AOCTUraTb JABYX-TPEX AET.

Ton I. Esponelickas uacnip
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HOCTH moOTeHUMaroB ectectBenHoro moas JUgp
Boxaee sameTHO H3MeHsieTCA KO(DPULIMEHT aHH30TPO-
UM DNEKTPUYECKOTO COTIPOTHBAEHHSI, XapaKTePUBYIO-
IIMH OPUEHTHPOBAHHYIO MUKPOTPEIIMHOBATOCTD, TIPHU-
YeM ero U3MEeHEHHE IIPEJIIECTBYET HAYaAy OINOA3HE-
BbIX CMEIEHHH.

[lpu wuckyccTBeHHOH aKTHBM3aLMH ONOA3BHEH
MIPOUCXOJUAO TaK2Ke H3MEHEHHE IOAS CHABI TSKECTH
M MarHeTHOTO MOASl. | paBUMeTpHuYecKue H3MepeHust
0OHAPY?KUAH YMEHbILIEHHEe CHABI TS?KEeCTH IPH HCKYyC-
CTBEHHOM BO36Y:KAeHHH OmoAsHs. Pexumuble Maruu-
TOMETPHUYECKHE H3MepeHHsl II0Ka3aAH, 4YTO B3PbIBBHI,
BbI3BaBILIHE YMEHbIIIEHHE PACTATHBAIOIIUX Harpsie-
HUH M COOTBETCTBEHHO CHH:KEHHE CKOPOCTH CMellle-~
HHSI OIOA3HS, IIPHUBEAH K U3MEHEHHIO CTPYKTYPbl Mar-
HHUTHOT'O TIOASA, XapaKTePHU3YIOIIEero HallpaBA€HHE MHK-
POTPEILIMHOBATOCTH MOPOZ.

3acAy:KMBaIOT BHUMaHHsl TaK:e pPe3yAbTaTbl
H3YYEHHs] eCTECTBEHHOIO HMITYAbCHOTO DAEKTPOMar-
uurHoro morst 3emau (EMOMIL3), noayuennbie
na ydactke “CraBayxap” corpyanukamu HMucrury-
ta Muneparbubix pecypcoB  (r.Cumpeponoan)™.
[leppoiii B3pbIB BBI3BaA OcAabrenne EMIOMITS, uro
BbIPA2KAETCA B yYMEHDIIIEHHH YacTOTbI CA€JOBaHHs HM-
myAbcoB N U CBABbIBAETCS C MaZieHHeM PaCTATHBAIOIINX
nanpsuxenwit. | logpeska ckaoHa IpHBeAa K YBEAHYEHHIO
N H COOTBETCTBEHHO K YBEAMYEHHIO PACTATMBAIOIINX
Hanpsizkenuit. VckycctBennoe samaumBanue BmecTe
¢ aTMOC(EePHbIMH OCaZKaMH BbI3BAaAO JOMOAHHTEABHOE
yBeamdenre N, a BTOPOH M TPETHH B3pbIBbI IIPAKTH-
YecKH He CKasaaucb Ha uHTeHcuBHocTH EVOMITS.
Cpasrenne ocobennocteii uamenenuss EMIOMIT3
M TOASl YIIPYTHX KOAeGaHHH IMPU PasAMYHBIX BUAAX
HCKYCCTBEHHbIX BO30Y:KAeHHH ormoAsHa - CTaBayxap
CBH/IETEABCTBYeT 06 HX XOPOILIeH KOPPEeAHPYeMOCTH
Mexkay Cco6O0H, MpPUYeM YMEHbLIEHHIO CKOPOCTeH
BOAH, T.€. POCTY PACTATHBAIONINX HAIPSKEHHH, COOT-
BeTCTByeT yBeAudende N, U Hao60POT.

OcHoBHbIE 3aKOHOMEPHOCTH UBMEHEHHUs! IeO(U3H-
YeCKHX TOAEH TIPU TEXHOTEHHOH aKTHBH3AIIHH OTOASHEH,
T0-BUZMMOMY, /OCTAaTOYHO OOOCHOBAHHO MOTYT GbITb
nepenecenbl u Ha apyrue Il 11, paspurie koTopbix 3a-
BUCHT OT COOTHOINIEHHSI Mex/ly [POYHOCTBIO MOPOJ
U ZIeHCTBYIOIIMMHU HATPSKEHUSIMH, CBS3aHHBIMH C Ha-

pyIIIEHHEM CIIAOIIHOCTH cpeabl (06BaAbI, MOPO306OH-
HOE PacTpecKUBaHUE U [IP.).

Bo Bcsikom cayuae criermanbHbIe 9KCIIEPUMEHTHI,
BBIIIOAHEHHbIE TIPH Tozipe3Ke 60pTa Kapbepa (4TO mpu-
BEAO K €ro O6pYIIEHHIO), MOKa3aAH, YTO 3aKOHOMEp-
HOCTH U3MEHEHHMs! TIOASl YIIPYTUX KOAeGaHUH TIPU 0 -
FOTOBKE OOPYIIEHHUsI HAEHTHYHbI TEM, KaKhe HabAIO-
JAAMCD TIPU UCKYCCTBEHHOH aKTUBM3alMH OINOA3HEH.

Hsmenenne reousudeckux noaefl mpu TexHoreH-
Holt axtuBusanuu apyrux Il T1, ceasauubx ¢ paspy-
menueM nopoyi, (BbiBeTpUBaHUe, 9PO3Hs1), UX PACTBO-
penuem (kapct), yrnaotHenuem (mpocazxu), mpouc-
XO/UT B COOTBETCTBUM C HM3MEHEHHEM I10AOKEHHsI
reoU3HYECKHX TPAHHIL U CBOMCTB MOPOJ [PH Pas3BU-
THH TIePeYHCAEHHBIX TIPOLIECCOB. | aK, B MOAe YIPYTHX
KoAeGaHUHl PAsBHTHE BbHIBETPUBAHMsS OTOGparKaeTcs
B BH/Ie YMeHbIIEHHs] CKOPOCTEH yNPyTrHX BOAH U yBe-
AMYEHHsl MOIIHOCTH HH3KOCKOPOCTHOH 30HbI paspy-
mennbix nopoa. Cxoamubiv o6pazom oTobparaercs
M pasBHTHE Npollecca KapcToo6pa3oBaHUs: YMEHbIIA-
I0TCSI CKOPOCTH BOAH, YBEAHYHBAIOTCS PasMepbl HH3-
KOCKOPOCTHO# 30HbI TIOBBINIEHHOH 3aKapCTOBAHHOCTH
U HHUBKOCKOPOCTHBIX OTZEAbHBIX KapCTOBBIX (POPM.
Paspurtie npocazodHOCTH B 3AEKTPHYECKOM IOAE
OTOOPAKAETCS B BH/IE YMEHDIIEHHS Y/IEABHBIX DAEKT-
PHYECKHUX COTIPOTHBAEHHH U T.JI.

Taxum 06pasoM, MO 0COBEHHOCTSIM H3MEHEHMsI
reoH3HYECKHX TIOAH MOMKHO CyZHTb O XapaKTepe
pasBurHs Toro uau uHoro A T1, B Tom uncae mpu ero
TEXHOTeHHOH aKTHBH3alMH, H, CAEZOBATEAbHO, KOHT-
POAMPOBATh €ro pasBUTHe. E.cAM aKTHBHOMY TPOSAB-
AEHHIO TIpoliecca HPe/IecTBYIOT CKPbITbIe CTaZHH ero
PASBUTHS, OTPAKAIOIIHECS] B TeO(PHBHIECKUX MOASX,
C TIOMOIIbIO TeO(PU3HYECKMX METOZOB MOKHO 7aBaThb
IIPOrHO3HbIE OIIEHKH XapaKTepa PasBUTHS H3ydae-
MOTO TIpolIecca.

[pouecchr sarpsasuenuss u 3acoreHus Mmoz3eM-
HBIX BOJ U ITIOYBOI'PYHTOB 30HBI a3pallii OTOOPAzKA0T-
Csl TIPAKTUYECKH TOABKO B 9AeKTpudeckoM (3AeKTpo-
MarHMTHOM) TIOAe. 3acoAeHHe BCerga, a 3arpssHe-
HHe — KaK IIPaBHAO, BbI3bIBAIOT YMeHbIIIEHHE KaxKy-
IIEerocsi YZAEAbHOTO 3JAEKTPHYECKOTO COIPOTHBAEHHS
P, opoz, B maccuse. CooTBeTCTBEHHO TIPOIIECChI pac-
COAEHHSI HAM OYMCTKH MPHUBOJAT K YBEAHYEHHIO P,.

* I/IBMCHCHI/Ie IAEKTPHIECKHX XapPaKTEPHCTHK IIPH 3aMaYHBAaHHH BbI3bIBA€TCA U3MEHEHHEM COOCTBEHHO BAAKHOCTH, a HE yCTOﬁ‘{HBOCTH

OINIOA3HEBOI'O CKAOHA.

#% EcrectBennbiv HMITyAbCHBIM 3AEKTPOMATHHTHBIM TOAEM 3eMAH Ha3blBAIOT IAEKTPOMATHUTHOE IOAE, BO3HMKAIOLIee B pe3yAbTaTe
MEXaHOIAEKTPHYECKUX NPe0Bpa3soBaHHH B MHHEPAAAX H TOPHBIX I0POJAX.
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®OPMUPOBAHUE TEXHOTEHHBIX OTAOJXXEHUN

pe?ﬂI/IMHbIe AAEKTPOPA3BEA0YHDIE Haﬁ]\IOﬂ,eHPIH
3a H3BMEHEHHEM pK MO3BOAAIOT IIPOCAELUTD JBHUKEHHE
(PPOHTA 3aCOAEHUsI U PACCOAEHHsI TPYHTOB.

BOJ\(‘)C TOYHbIE U AOCTOBEPHbIE PE3YyAbTATbl MO~
ryr ObITb IMOAYy4Y€HbI C IIOMOLIDBIO IAEKTPOPA3ZBEAOY~
HbIX ME€TOZI0OB, OCHOBaHHbIX Ha HCIIOAb30BaHHH CKBa-~

»KHMH, HallpuMep MeToza 3apsikeHHoro Teaa [139].

Boszzaeiicteue 'reousuyeckoro sarpssHeHus
06YCAOBAEHHOTO TEXHOTEHHbIMHM HAarpysKaMH Ha Teo-
AOTHYECKYIO CPeZy, Ha ' TIOAe3Hble' reo(usHudecKue
TIOAf, HCIIOAb3YeMble B Pa3BeZIOYHOH reo(pU3HKe, 3aK-
AIOYAETCs] B UCKAZKEHUH TIOCAEJHHX U CO3/IaHHH HEKO-
TOPbIX CyMMapHbIX IeO()H3UIECKUX TOAeH, H3 KOTO-
pBIX 6bIBAET ZOCTATOYHO TPY/AHO BBIIEAMTD TTOAE3HYIO
coctaBAsiolmnylo. B passesounoll reousuke c 3ToH
LIEABIO HCIIOAB3YIOT pasHOOOpasHble MPHEMbI, 06bIY-
HO OCHOBAaHHblE Ha Pa3AMYMH I1apaMeTPOB IIOAE3HbIX
noreit u reousudeckoro sarpssHenus. Oauako aa-
AEKO He BCerga yAaeTcsi 0CBOGOJUTBCS OT Teo(U3H-
4eCKOro 3arpssHEHHs] M MOAYYHTb HEHCKazKeHHbIH
curtan. C zpyrofi cTOPOHDI, U3BECTHBI (PAKTbI Paspy-
IIEHHs COOPYKEHMH HAM HHTEHCH(PHKALHH KapCTOBO-
Cy(PO3HOHHBIX TPOLIECCOB T107 BO3JAEHCTBHEM CeMc-
MHYeCKOro 3arpsisHeHus (MCKycCTBeHHble BUODALIUH ),
YCHAEHHsI KOPPOSHH TPyOOIIPOBOJOB 107 BO3ZAEHCT-
BHEM SAEKTPOMAarHMTHOTO 3arpsisHEHMs U Zp.

Ocobast npobremMa — usydeHHe BO3/HCTBUS Teo-
(PUBHYECKOTO 3arpsi3HEHHs] HA GHOTY B IIEAOM H He-
TocpezCTBEHHO Ha YeroBeka. | [oka B aTom Hampasae-
HHH CZIeAaHbl TIepBbIe ard. Y CTaHOBAEHO, YTO Ha Ye-
AoBeKa Hanboaee HeOAAronpHATHOE BAHSHHE OKasbl-
BaeT BuOpauusi B yacrotHoM auanasone 1-30 [,
T.e. HMEHHO B TOM /[MANla30He, B KOTOPOM A€KaT pe-
30HAHCHbBIE YaCTOTbI OT/IEAbHbIX YacTel TeAa YeAoBe-
ka, ['u: roroa — 8-27, rpyanas krerka — 2-12, no-
sicHM4Has 4acTb mnosBoHounuka — 4-14, pyku
u Horn — 2-8 [32]. DrexkTpoMarHuTHDIE MOAA TOzKE
BAMSIIOT Ha 4eAOBeKa M 6HOTY B 1eAoM. Bausuue pa-
ZIMOBOAH Ha ?KHBbIE OPTAaHH3Mbl HAOGAIOZAETCS B KU~
ABIX B/IaHMSIX Ha PACCTOSIHUSX /10 HECKOABKHX KHAO-
METPOB OT paAMOCTAHLMH UAM TeAeuentpa |[32].
B nacrosiniee Bpems B mpolecce MH<eHEPHBIX H3bIC-
KaHHUH ZIAl CTPOMTEABCTBA YK€ HAYaAUd MBMEPSITh MH-
TEHCHBHOCTb SAEKTPOMATHUTHBIX TIOAEH B CAy4ae, eCAH
BOAMSH IIAOINAZIOK CTPOMTEABCTBA HMMEIOTCSI BBICOKO-
BOABTHbIE AMHHH 3AEKTPOIEPEAH, MOIIHbIE MEPeao-
I1IUe CHCTEMbl AU TIPOMbIIIAEHHbIE YCTaHOBKH, SBASI-
IOIIMECS] UCTOYHHKOM 3AEKTPOMATHUTHBIX HOAEH BbICO-
Koil unTencuBHocTH. /JIA MBMepeHHMst MHTEHCHMBHOCTH
3AEKTPOMArHUTHOTO ToAsd Husko# vactoret (60 kI’ —
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300 MI'1) neaecoobpasHo HCIIOAB30BATb HHAYKTHB-
Hble U MAarHUTOTEANYPTHYECKHE METOZbI, & BBICOKOH
gactotbl (cepmme 300 MI'n) — ammapatypy paawmo-
KOMIIapalMoHHOTO MeToza. B kauecTse ocHOoBHOTrO Ma-
pameTpa NpPU HOPMHPOBAHMH BO3/EHCTBUSL DAEKTPO-
MAarHUTHbIX [TOAEH Ha YKMBbI€ OPraHU3MbI UCIIOAb3YIOT
HAIPsI?KEHHOCTb TOASI, TIPHYEM (PHUKCHPYIOT 3HAYEHUS
SAEKTPUYECKOH M MAarHMTHOH COCTaBASIOINMX. DBbI-
XOZHBIM MaTEPHAAOM SIBASIOTCS KapThl HATIPSIZKEHHOC -
TH 9AEKTPOMarHHUTHDIX MOAEH.

5.8. ®OPMHPOBAHHE TEXHOI'EHHBIX
OTAOMKEHMHA

I/IHH{eHepHO-XOBHﬁCTBeHHaﬂ AEATEADBHOCTb OKa-~
3bIBaeT OOABILIOE BOBﬂeﬁCTBHe Ha BC€ KOMIIOHEHTbDI
re0AOTHYECKON cpeapl.

[Tpoueccrt usmenenust CTPyKTypbl, cocTaBa
U CBOHCTB TOPHBIX [OPOJ 1107, BO3JEHCTBHEM pas-
AMYHBIX BH/IOB HHKEHEPHO-XO3SIMCTBEHHOU JI€sITEAD-~
HOCTH CAeZlyeT pacCMaTPHUBATb KaK 0COOYIO TeXHOTeH-
HYI0 CTaZHI0 AMTOTeHe3a. B pesyabTaTe aeHcTBus
TeXHOreHe3a (POPMHUPYETCsi OCOObIN KAACC TOPHBIX 10~
pOJZL — TeXHOTEeHHbIe OTAO2KEHHs], HMEILLHe B OCBOEH-
HbIX PAHOHAX 3HAYUTEABHOE PACIIPOCTPAHEHHE.

['lo renesucy u crenenu npeobpasosanust IPUPOZ-
HbIX TOPHbIX II0POJ CPEAH TEXHOI'€HHDbIX OT}\O}KCHI/I]‘;I

BbIZEAAIOT TPH HHXKEHEPHO~-I€OAOTHYE€CKHE TI'PYIINDbI:

TEXHOTEHHO-M3MEHEHHbIE [0POAbI — IOPOZADI,
IpeTepIeBIINE Te MAH HHble H3MEHEHMs] Ha MecTe
UX IPUPOAHOTO BAAETaHUs] B PEBYAbTATE BAHSIHHS
(PUBHYECKHX, (PHUSHUKO-XHUMHYECKHX H XHMHYECKHX
BO3/IEHCTBUH, BbI3BaHHBIX HHKEHEPHO-X03HCTBEH-

HOH ZAesITEAbHOCTDIO;

TEXHOTEHHO-I1EPEOTAOKEHHbIE TI0POAbI, 06paso-
BaHHbIE U3 MPHPOJHDBIX TOPHBIX [OPOJ U H3MEHEHHbIE
TEMH 2Ke IIPOLIECCAMH U IlepeMelleHHble HA HOBbIE MeC-
Ta MX 3aAEraHusi C [OMOIUBIO TEXHUYECKUX CPEJCTB;

TEXHOr€HHO~00Pa30BaHHbIE TTOPOJbI, CPOPMHPO-
BaHHble M3 BCTPEYAIOILUXCSI B IIPUPOJHOU CPele Be-
IIECTB, TAYOOKO Mpeob6pas3oBaHHbIX BIIAOTb 0 H3Me-
HEHHUs] XMMHYECKOr0 U MHHEPAAOTHYECKOTO COCTABOB.

Texnorennble oTAOKEHHsT POPMHPYIOTCS TI07], BO3-
ZIENCTBHEM Ha TIPUPO/IHbIE TOPHBIE TIOPOZbI (PHU3UUEC-
kux (MexaHHMYecKHe, JHUHAMHYECKHE, TEMAOBbIE, pa-
JAMALIOHHbIE M DAEKTPOMACHUTHbIE), XUMHYECKHX,
(PUBUKO-XUMHYECKHX, a TaKxke OHOAOTHYECKHX (PaK-
TOPOB, U3MEHSIIOIINX U NIPE0OPABYIOIINX XUMHUYECKHH,
MHHEPANOTHYECKHH, TPAHYAOMETPUYECKHH COCTaBbl,

225




TEXHOTEHHBIE SKOTEOAOTUMYECKUWE MPOLUECCH M ABAEHUSI

COCTOSIHHE M HHKEHEPHO-TEONOTHYECKHE CBOHMCTBA
stux nopoz. Bospacraromee pacripocTpanenue Tex-
HOTEHHBIX OTAOKEHHH MOTPeGOBAAO HMX CIELMAAUSH-~
POBaHHOTO H3Y4YeHHs, TaK KaK 3TH OTAO2KEHHsS BCe
B OOABIIMX MacIiTabax HCIOAb3YIOTCA B Pa3AHYHbBIX
BHZAX MHKEHEPHO-XO3SIHCTBEHHOH AeSITEABHOCTH.

MopmupoBanne TeXHOTEHHBIX OTAOKEHHH
npu Jo6blye TBePAbIX INOAE3HBIX HCKOIAEMbIX.
[lpu 706b14e MOAE3HBIX HCKOTIAEMBIX TOPHDIE TIOPO/bI
[0Z[BEPTAIOTCSI BO3JEUCTBHIO PsiZla TEXHOTEHHBIX (PaK-
topos. | Ipu BckpbiTuu M 0TpaboTKe MecTOpPO:sEHH
TBEPJbIX IIOAE3HBIX HCKONAeMbIX OrPOMHbIE MAacCChI
BCKPBIIIHbIX U BMELIAIOLINX 110p0J, PasApOO0AeHHbIX
PA3AHYHBIMH cIlocOOaMH, MepeMellaloTcss Ha HOBbIe
MeCTa ¥ CKAAZMPYIOTCsl B OTBaAbL. | [pu aTOM moaHOC-
TbIO HapyIIAIOTCs IIPUPOAHbIE TEKCTYpa U CTPYKTYpPa,
UBMEHSIIOTCSI COCTOSIHUE M CBOWCTBA IOPOZ.

OrBaAbl ABASIOTCA THIHYHBIME UM HaufoAee pac-
IIPOCTPAHEHHbIMH TEXHOT€HHO-IIePEOTAOKEHHbIMU I10-
poaamu. B 60-80-x rr. exxerozupiit mpupocT maoma-
JeH, 3aHMMaeMbIX KapbepaMmu M oTBaiamu B Poccuu,
aocruran 30-35 Thic.ra, us mux 20-25 Thic.ra mpuxo-
JHAMCDH Ha OTBAAbL.

B T'oamockosHoM yroabHoMm 6accefine maomazb
240 otBar0OB M TePPHUKOHOB COCTaBAAET 60Aee 3 ThiC.Ta.
Ha snaunreAbHoil maomazy pasmenienbl OTBaAbl IAXT
B Bopkytuuckom yroabnom 6acceiine. MormocTs
otBaroB B TeppukoHax gocturaetr 80-100 m.

B esponeiickoit yactu Poccun umerorcs Toicsau
KapbepoB 10 06bI4e IpaBUsl, MECKa, TAMHbI, H3BECT-
HSIKQ, MEPTeAss U APYTOTO Chipbs JIASl CTPOUTEABCTBA.
OTBaAbl BCKPBIIHbIX 10O, 371ECh 3aHUMAIOT 0ObIY-
no ue6oabuue mromazu (10-15 ra), no B cymme onu
PACIIPOCTPAHEHbI HA MHOTHX THICSYaX TeKTapoB.

[To AuToAOTHYECKOMY COCTaBY TEXHOT€HHO-TIE-
PEOTAO2EHHbIe TIOPOZAbI B OTBaAaX IIOYTH He OTAH-
YaIOTCsl OT MX aHAAOTOB B IIPHPOJHOM 3aAeraHHH.
Ogznako mpy UBBAEUEHHM HX U3 HeZpP, TPAHCIOPTH-
POBKE M CKAAJAHMPOBAHHHM Ha HOBOM MeCTe B OTBaAax
CMEIIHMBAIOTCsI TIOPOZBI PASHOIO AHTOAOTHYECKOTO COC-
TaBa, BCAEACTBHE Y€ro OHH XapAKTEPHSYIOTCS KpanHe
HEOJHOPOAHBIM COCTABOM M OOABILIOH H3MEHIHBOC-
TBIO TI0Ka3aTeAeH IAOTHOCTH W APYTUX HHKEHEePHO-
reOAOTHYECKUX XapaKTePUCTHK IO MAOILIAAH U IO pas-
pesy. ITo 0co6EHHO XapaKTepHO JAs OTBaAOB, (op-
MUPYIOLLIMXCST [IPH 0TPabOTKe KapbepoB DKCKABaTOPA-
MH M TPAHCIIOPTHPOBKE HX HAa3€MHBIM TPAHCIIOPTOM.

B LHEAOM IIPOYHOCTHDbIE IIOKa3aTEAH q)I/IBI/IKO-
MEXaHHUYECKUX CBOHCTB TEXHOI€HHO~-IIEPEOTAOZKEH ~
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HbIX TMOPOJ, 3HAYHTEAbHO HHzKE MOKasaTeAeH Mopoj
B mpupoanoM 3areranuu (puc. 5.11).

MopMupoBanHe TEXHOTEHHBIX OTAOKEHHH
0] BO3JEUCTBHEM 3AEKTPOIHEPTeTHKH, METaA-
AYPrUYe€CKOM H XHMMHYECKOH IPOMBIIIAEHHOCTH.
Ha teppuropun Poccun npeanpusatus saexrposuep-
FeTHKH €KEerOZHO HAallPaBASIIOT B OTBaAbl CBBIIIE
90 MAH T 30A0IINAKOBBIX CMecei, a TIPeATIPUATHS Yep-
Hoit Metaaryprun — 100 MAH T XMMHMYeCKH aKTHBHbIX
maakoB. | [peanpusTys BeTHOR MeTaANYPIHM CKAQZH-
PYIOT B XBOCTOXPAHUAMIIIAX MUAAMOHBI TOHH XHMHYEC-
KM AaKTHBHbIX M LEHHBIX OTXOJOB O06OraTHTEAbHbIX
pabpuk. [1upokoe pacripocrpanenue u 60Abime 06b-
eMbl 9THX 00pa30BaHUI B BEPXHEH YaCTH IE€OAOTHYEC-
KOO paspesa MO3BOASIOT OTHOCUTb UX K HOBOH TPYIIIIE
FOPHBIX [I0POJ, — TEXHOTEHHO-06Pa30BaHHbIX.

OcHoBHbIMU 06beKTaMU (HOPMHPOBAHHST TEXHOTEH-
HO-00Pa30BaHHbIX OTAOKEHHH SIBASIOTCS TIPEJTIPHSTHS
TOMAMBHO-3HEPTETHYECKOTO KOMITAEKCA. JTO B MEPBYIO
odepesb IAEKTPOCTAHUMH, paOOTAIOIIHE HA yTAe.

[ozoBoii BBIXOZ 30AOLIIAAKOBOrO MaTepHaia
na kpymubix 1IC gocruraer 1,5 man v°. [Tromazn
30r00TBar0B usmensiercst ot 0,1 20 5 km?, a mMakcu-
MaAbHasi BbICOTA HX B PaBHUHHBIX YCAOBHSIX JOCTHTa-
et 35-40 m, coctaBass B cpeanem 20 m (puc. 5.12).
Kpymmbie 30r00TBaAbI chopmupoBaruch Ha Hoso-
mockoBckodt, [Llexunckoit, NAenunrpazackoit, Bopky-
tunckoit 1IC, TAC-22 8 [loamockosbe u apyrux
oObeKTax.

Bona 60abimmuctea TAC na 98-99 % cocrour
U3 CBOOOJHBIX U CBSI3aHHBIX B XUMHUYECKHE COEeJAUHEHHS
OKHCAOB KpPEMHHsl, aAIOMHHUS, KeAe3d, KaAbLIUs, Mar-
HUsI, KaAMs, HaTpHsl, Cepbl B MHKPOdAeMeHToB. | [pu Ha-
AMUYHH B 30A€ OOABIIIOIO KOAMYECTBA CBOOOJHDBIX OKHC-
AOB KaAbLIHsI 30AbI OTHOCSITCSI K OCHOBHbBIM, a 30AbI yT-
aeii [ToamockoBnoro u  Bopkytunckoro 6acceiinos,
AMIIIEHHbIE 3THX COEJUHEHHH, — K KHCABIM.

K Texnorenno-o6pasosaHHbIM MOpozamM OTHO-
CATCSI U MHOTOYHCAEHHbIE XBOCTOXPAaHHMAHILA TOPHO-
000raTUTEAbHbIX KOMOHHATOB, Ha KOTOPDBIX PYZHOE
M XMMHYeCKoe ChIpbe MoJBepraeTcsi 0H60ralieHHIo IIy-
TEM MeXaHHYECKOH, DAEKTPOMATHHTHOH, XHMHYECKOH
U TENAOBOH IepepaboTKH.

XBOCTOXpaHMAMIIA C TEXHOTEHHO-06pa3oBaH-
HBIMH TI0PO/IaMH CTaAM BazKHbIM KOMIIOHEHTOM T€0-
AOTHHYECKOH Cpesbl TOPHO-pyaHbIX paiiono. Onu
PACTIPOCTPAHEHbI HA TIAOIIA/M B COTHH, HHOTZ@A ThICS-
4u rektapoB, MomgHocTb ux coctaaser 10-30 wm.
Ocobenno KpymHble XBOCTOXPAHHAMIIA HUMEIOTCS

9kozeonoeus. Poccuu
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Puc. 5. 11. I'eonrozuneckuit paspes ynacmea kapvepa Ezopvescrozo mecmopoacdenus ghocghopumos:

11— TEXHOTCHHO-TIEPEOTI0MREHHDBIC ITIOPOJbL: MEJIKRO3EPHUCTDBIC IIECKU, B OCHOBaAaHNN — CYIVIMHKU; 2 — 10 me, Mell-
KO- 1 CPEJIHC3CPHUCTDBIC IIECKU € I'paBUEM 1 I‘EL"[I)K()IL"I; 3 — meckn MCJIRO3CPHUCTDBIC, CBETIIO-CEPbIEC; 4 — meckn

TeMHbIC C (I)OC(I)O])HTEU\'II’I; J — TINHBI YepHbIe CJIIOANCTbIC; 6 — YPOBEHDb TO/I3EMHBIX BO/JI

/C6poc nynbMbl

Puc. 5.12. Cxema hopmuposanua 3onoomeana TIC szudpompancnopmom:

I — 3ona “muszka”: mecok KPYNMHO3EPHUCTHII ¢ mebeHkoii 1 japecBoii; 1T — nmpomeskyrouHas 30Ha: HECOK KPyIl-
HO- 1 cpejiHesepHuceTblii; [11 — 30Ha 1pyjaa-oTeToiiHnKa: ecoR MeJIKO3EPHUCTDIIl, Cylech, CYINIMHOK, TJINHA, Wi

Ha ropHo-oboraTuTeAbHbIx Kom6unatax Kypckoit
MarHUTHOH AHOMAaAWH, MPEANPUSTHSAX LIBETHOU Me-
taaryprun Ha Cesepnom Kaskase, Koabckom moay-
OCTPOBE U B JPYIHX MECTax.

[To AuToArorHYecKkoMy cocTaBy OTAOKEHHST XBOC-
TOXPAHUAMIL OAMBKH K COCTaBy BMEILAIOIIHX IMOAE3-
Hble HCKOIlaeMble 110p0J, HO B HHUX COJEP:KMUTCS 3Ha-
YUTEABHOE KOAMYECTBO BKAIOUEHHH PYZAHDBIX M JPYTHX
MHHEPAAOB MOAE3HbIX HCKOIIaeMblX, KOTOpbIE M0Bep-
raauch obpabotke. [ lopoant xBocToxpanuauny Bo Beex
CAy4asiX — HeCLeMeHTHPOBAHHbIE, PbIXABIE.

Kpaiine meoanopoanbie mo cocraBy TexHOreHHO-
obpasoBaHHbIe II0POZbI pasMelaloTCsl BOAUBH Me-
TaAAYPTHYECKUX MIPOU3BOJCTB. JTO IIAAKU H APYTHE
OTXOZbI JOMEHHOTO, MapTEHOBCKOI'0, KOHBEPTEPHOTO

Ton I. Esponelickas uacnip

H JPYTUX IIAQBHAbHBIX IIPOHU3BOACTB. HeOLI,HOpOLLHOCTb
UX COCTaBa 06YCAOBAEHA TEM, YTO TIPH UX CKAQUPOBA-
HHM CMENIMBAIOTCS CAMBaEMble (KH/KHE IIAAKH, KO-
AOIIIHHKOBasi MbIAb, HEIPOINAABAEHHbIE OCTaTKH Me-
Taara U T.Z. [[roTHOCTD MX B pasAMYHBIX HacTsX
IIAAKOOTBAAA Pa3AHYHAs. JTU IIAAKH TIPE/ICTABASIOT
co60H XOpoIlee ChIpbe ZAsl IPOU3BO/JCTBA CTPOUMATE-
PUANOB M JPYTHX LIEAEH, OZHAKO MAaTepPHaA IIAAKOOT-
BaAOB IOKA HCIIOAb3YETCS He3HAUMTEAbHO. -JaHMMasi
IIAOIIAZM HHOTZA B COTHH TEKTapOB, LIAAKOOTBAAbI
HaKarAMBaIOTCSl HA METAAAYPIHYECKUX TIPEANPHUATHSIX
B YUepenosie, Aurtenike, Tyabckoit obaacT.

B paiionax KpymHbIX XMMHYeCKHUX MPOM3BOJACTB
IIPOUCXOJAT 3arps3HEHHEe M H3MEHEeHHe COCTaBa
U CBOHCTB TOPHBIX TI0POJ, B Pe3yAbTaTe HEKOHTPOAH-
pyeMbIX yTedeK M cOpoca XHMHYECKHX PACTBOPOB
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B TOpHbIe TOPOZBL. |aK, Ha TePPHTOPHH KPYITHOTrO
XHMMHYECKOTO TPOU3BOJACTBEHHOro kommaekca B I lo-
BOAMKbE, PACIOAOKEHHOTO Ha XBAAbIHCKHX TAMHAX,
BCAEJCTBHE HH(HABTPALMH B HHX TEXHOAOTHYECKOH
BOZbI CYAb(ATHO-XAOPHAHOTO COCTABA C MUHEPAAH3A-
uueii 13,5 r/A B HeCKOABKO pas yXyAIIMAMCH MOKa3a-
teau aedopmauu (¢ 12 g0 2 MIla) u conporusae-
nus capury (c 0,09 a0 0,05 MIla). ITogo6muyo xap-
THHY M3MEHEHHsI COCTOSIHMSI B CBOHCTB TIOPOJ MO2KHO
HabAI0ZaTh Ha OOABIIMHCTBE KPYIHBIX XHMHYECKHX

IPOU3BOJCTB pOCCI/II/I .

Msmenenne cocrasa, COCTOSIHHSI M MHzKEHepPHO-
reOAOTHYECKHX CBOHCTB TOPHBIX MOPOJ HabAIozaeTcs
B paiiOHaX THZAPOIHEPTETHYECKOTO CTPOUTEABCTBA.
Beaeactsue moabemMa ypoBHA BOBI TIPH CO3ZAHHH
BOZIOXPAHUAHIL TOPHbIe MOPO/b, CAarawoliue Gepera,
TOATANAMBAIOTCS U PE3KO M3MEHSIOT CBOU MPOYHOCT-
Hble U 7e)OPMAIMOHHbIE CBOHCTBA. Y MECYaHO-TAH-
HHCTBIX TIOPOZ MOZYAb ObmIel ZeOpMaluK U TIOKa-
3aTEAM COTIPOTHBAEHHSI CABHTY B 30HE MO/TOTIACHHUsI
yxyamaiorcsi B 2 pasa u 6oaee.

MopmupoBanne TeXHOTEHHBIX OTAO:KEHHH
B NpoLecce HHKEHEPHO-CTPOUTEABHON U XO03sIH -
CTBEHHOM J€ATEAbHOCTH. | eXHOTeHHO-H3MeHeHHbIe
1opozb! GOPMHPYIOTCS Ha MECTe MX IPHUPOZHOrO 3a-
A€TaHUsi B pPe3YyAbTaTe BO3JEHCTBHs CTaTHYECKHX
H AMHAMHYeCKHX HarpysoK Ha rOpHble I0POJbl, CO3-
ZlaBaeMbIx coopy:xenusmu u Tpancrnoprom. Ocobenno
HHTEHCUBHbI TaKHe BO3JEUCTBUSI B KPYIHBIX OPOZAX

C Pa3BUTBIMH IPOMDILIIAEHHOCTBIO U TPAHCIIOPTOM.

[loa zeficTBHeM cTaTMyecKHMX Harpysok OT Beca
COOPY:KEHHH MPOUCXOZHUT YIIAOTHEHHE TI0POJ, B HX OC-
nopauuy. C MOBbIIEHHEM 3TazKHOCTH HAarpysKH pac-
TYT; ZAaBAEHHE Ha IIOPOZbI OCHOBAHMA COCTABASET,
MTITa: or coopy:xenuii B 2-5 sraxeis — 0,09-0,15,
or saanuit B 12 srtaxein — 0,22-0,30, or 3zanuii
B 25 sraxkeir — 0,6-1,0 u 60ree. [lpu atom ocazka
COOpY2KeHHH Ha TIeCYaHO-TAHHHCTDIX T0POaX BO3Pac-
taer ¢ 2-4 g0 30-40 cm. Ilpoucxozsmee npu stom
YIIAOTHEHHE TI0POJ COIPOBOMJAAETCA YAYYIIEHHEM
UX Ze(POPMALIMOHHBIX U TIPOYHOCTHBIX XapPaKTePHUCTHK.
MomiHocTh  c2KkMMaeMOR  MecyaHO-TAMHHMCTOH TOAILH
B ropogax, coctaBaas B cpeaneM 10-15 m, zocrturaer
50-80 m. B c2xumaemoit Toame yBeanumBaroTest maot-
HOCTb, MOZYADb J€()OPMAlMH, YTAbI BHYTPEHHETO Tpe-
HHUSL U CLENAEHHs, a YMEHbIIAIOTCA IIOPUCTOCTb, MO-
AyAb ocaZku U Koapduuument yrmaotaenus [103].

Ha reppuropuu ropoos 1 NpoMbIIIAEHHbIX 30H
BCAE/ICTBHE yTeYeK BOJbl U3 KOMMYHHKALMH U HEOp-
raHU30BAHHOTO COPOCA XO3SUCTBEHHBIX BOJ IIPOUCXO-
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AT TOADbEM YPOBHsS TPYHTOBDBIX BOJ U IOZTOIIAEHHE
FOPHBIX T10POJ, B OCHOBaHHH coopy:keHHi. Bozonacni-
ILIIeHHe M0POJ, NMPUBOAUT K OCAAOAEHHIO HX CTPYKTYP-
HbIX CBSI3€H U CHHKEHHIO XapaKTEPUCTHK IPOYHOCTH
U 1e()OPMHPYEMOCTH.

Bu6poxoaebanusa ot ropozckoro aBToTpaHcnopra
npouukaioT Ha TAy6uny 10-20 M, a ot asmxkymerocs
tpamBas — Ha ray6uny 6oaee 20 m. [Tpu Bogonachr-
]_HeHI/IH I1€CYaHO~T'AMHHUCTDbIE l'IOpO,Z[,bI 110, AC;ICTBPIBM
BHOpALIMH TIPUOGPETAIOT TEKYYyI0 KOHCHCTEHIIHIO
C OYeHb HM3KHMH 3HA4Y€HHAMH MPOYHOCTH U Aedop-
MHpyeMocTH. Bubpaumonnble BoszeHcTBHs B IOAOCE
MaruCTPaAbHbIX aBTOMOGHMABHBIX H KEAE3HBIX ZOPOT
npocaexxuBatorcst Ha pacctosiuu 10 200 M oT Hux.

B npouecce crpouteanctsa (popmupyiorcst 60Ab-
IIHe MaCCHBBI TEXHOT'€HHO-TIEPEOTAOZKEHHbIX MOPOJ.
B ropozax u npoMbliAeHHbIX 30HAX MPH MAAHHPOB-
Kax peabeda ropHble TOPOJbl IePEMENIAIOTCS U CKAA-
JMPYIOTCSl B OBparax, 0AMHax He6oAbmux pek. | [pu
5TOM HapyIAIOTCS UX TPHPOJHbIE TEKCTYPa U CTPYK-
Typa, MepeMeIUBalOTCsl OPO/bl PA3HOIO AHUTOAOTH-
YECKOTO COCTaBA. JTH IPYHTbI XapPaKTEPUIYIOTCS HU3-
KMMM 3HA4Y€HHSMH [IAOTHOCTH H /e(h)OPMHPYEMOCTH,
TIPU HAKOMAEHHM OHU camoyraoTHsitorcst. Kurencusno
CaMOYTIAOTHEHHE TIPOUCXOJIUT TIPU BBICOKOH BAAZKHOC-
tu. Tak, mec4aHo-rAMHHCTBIH TPYHT MPU HaYaAbHOH
BaazkHoctH 0,08 ma ray6ume 8 M mmea maoTHOCTD
1,38 r/cm?, a npu Brazuoctn 0,30 oma Bospacrtara
20 1,62 r/cm3. Yirorsenne pacrer Bo Bpemenu.

K TexnorenHo-nepeoTA0zKeHHbIM TOPOZAM OTHO-
CSITCSI 1 MacCHBbI HaMbIBHBIX I1€CKOB, CO3/laBaeMble JIAs
YBEAMYEHHUs] TEPPUTOPUH, OAArONPUSITHBIX JAsSL CTPOU-
teabctBa. Omnm cosgasarucy B Canxr-Ilerep6ypre
B axBatopuu (Dumnckoro saiusa, Ha moiime p.Mocksa
aAs cTpouteAbcTBa craguoda Nyxuuku, B Huxuem
Hosropoae u apyrux ropozax. Pesyabrathi usmene-
HHsl CBOMCTB HaMbIBHbIX IIECKOB BO BPEMEHH, TIOAYYEH-

Hble PA3AMYHBIMU METOZAaMH, TIpHBeieHbI Ha puc. .13,

Ha reppuropuu ropoackux arromepanuii mmpo-
KO PacIpOCTPaHEHbI TEXHOreHHO-06Pa30BaHHbIE OT-
AOKEHHS, MPEJICTABASIONIHE COBOH TaK Ha3bIBAEMbIH
KYABTYpHbIH cAol. B kpymHbix M zpeBHMX Topozax
KYABTYPHBIH CAOH 3aAeraerT CIAONIHBIM TOKPOBOM
MoIHOCTbIO 2-8 M, ymMeHbIIasich OT 1IeHTpa K OKpaH-
Ham. MakcuMaabHast MOIIHOCTD €ro COCTaBASIET, M:
B Mockee — 24, ['lepmu — 40, Canxr-Ilerep6yp-
re — 10, Bopoue:xke — 20, Boarorpaze — 17, Hos-
ropoge — 14 wu t.a. Kyabrypubrit caoft cocrour
U3 YaCTHYHO IepepaboTaHHOTO IPYHTA C BKAIOUEHHEM
PASAUMHBIX OTXOJIOB :KH3HE/EATEABHOCTH HACEAEHHs],
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®OPMUPOBAHUE TEXHOTEHHBIX OTAOJXXEHUN

[IPOMDIIIAEHHOTO M CTPOMTEABHOIO IIPOU3BOJCTB.
CocTaB 1 cBOHCTBa 9THX OTAO:KEHHH KpaliHe HEOZHO-
poaubt. Co BpemeHeM OHH CaMOYTIAOTHSIIOTCSL U YII-
POYHSIIOTCS, TPU HEOOXOZUMOCTH IIOBEPTalOTCS TEX-
HUYECKOMY YIIAOTHEHHIO.

‘leyFI/IM THUIIOM TeXHOI‘eHHO-06paBOBaHHbIX 110~
POZ IBASIIOTCS OTAO2KEHHsI IOAHTOHOB TBEP/bIX GbITO-
Bbix otxozoB (TBO). Ouu npeacrasasior coboi
CBAAKH ObITOBBIX, TIPOMBIIIAEHHBIX H CTPOMTEAbHbIX
OTXO0ZI0B, (DOPMHPYIOIIUXCS B OKPECTHOCTAX KPYITHBIX
ropozos. B Poccun, 3a He6oAbIIMM HMCKAIOYEHHEM,
TBO wue pasaeasrorcsa no cocraBy. Onu ckrazupy-
I0TCS Ha TIOBEPXHOCTH Ha CIIEIHAAbHO OTBEJEHHbIX
yuactkax. |axux moauronos 1BO rtoabko B Moc-
KOBCKOH 06AacTH HecKoAbko aecsitkoB. Cpean Hux
camas kpynHas B EBpore Tumoxosckast cearka mao-
mazpio 114 ra ¢ mommocTpio orxozos zo 20 M;
ux o6bem npesbicua 100 MAH M H e:KerogHO yBeAH-
auBaercst Ha 2,5 man v2. [ o cocraBy oTaozsenus mo-
auronos 1 BO kpaiine HeogHOPOZHDI.

B Ta6a. 5.6 npusezenb1 zanHbIe 0 cocTaBe TBEp-
ZIbIX GBITOBBIX OTXOJOB Ha OZHON M3 cBaroK B | loz-
mockoBbe U oanol us csarok B CIIIA. Ha noau-
rosax [DO Tak:ke NMpoMCXOZUT caMOYIAOTHEHHE
HaKaNAMBAIOIIUXCS OTXOJZ0B. B HuX 3HauMTeAbHYIO
4acTb COCTaBAAET 6MOMACCA M 07 BAHSHHEM YIIAOT-
HeHUsl U JPYTMX (aKTOPOB BOBHHMKAIOT OHOXHMHUYEC-
KHe peaKlMH, KOTOPble M3MEHSIOT COCTAaB M COCTOS-
HHE OTXO/IOB.

MopmnpoBanne TEeXHOTEHHBIX OTAOKEHHH
B pesyAbTaTe JeATeAbHOCTH arpokomniexca. (Dyn-
KIIMOHMpPOBAaHHE arpapHOTO KOMIIAEKCA COTPOBOZEJA-
eTcsl BO3JEHCTBHEM Ha TOPHbIE MOPOJbI, H3MEHsIO-
IIMM HX COCTOsIHHeE U cBoHcTBa. Klamenenus B ropHbix
M0pOJIaX TPOUCXOJAT Ha MECTe UX MPHPOJHOIO 3aie-
ranus. Hauboree mmpoko pacrpoctpaneno moaror-
AGHME MAacCHBOB 3€MEAb B pe3yAbTaTe OpOIIEHMS
(ocobenno B 102xHbIX paitionax Poccun). B Kpacho-
ZIapCKOM Kpae OKa3aAMCh MOJTOIIAeHHBIMM, a MecTa-
Mu 3aborogenHbiME okoro 160 Thic.ra opormaembrx
3eMeAb, BCAEACTBHE HEro yXyZAIMAAHCh FeOMeXaHHYec-
KHE XapaKTePUCTHKHM MOJTOMAEHHBIX I1eCYaHO-TAH-
HHUCTBIX TIOPOJ.

Msmenenne pe:xuma aspaiuu Modusbl M BAAzK-
HOCTH MaTePHHCKHX TI0PO/, BbI3bIBAET U3MEHEHHE HX
CBOHCTB MO ce30HaM. JTH H3MeHeHHs] (PUKCHPYIOTCS
IIpU /ZIeTaAbHbIX HCCAEJOBAHMSX, HO JJAAEKO HE BCerja
YYUTBIBAIOTCS TPH OLEHKE HH2KEHEPHO-IEONOTHYEC-
KHUX CBOHUCTB IOPOJ.

Ton I. Esponelickas uacnip

MopmHpoBaHHE TEXHOTEHHBIX OTAOKEHHH
Ha Mopckux 6eperax, meAb(e H B JOAHHAX PeEK
NpH PEryAHPOBaHMH MX CTOKa. B eBpomeiickoii
yacti Poccuu (OPMHUPOBaHHE TeXHOTE€HHO-TIEPEOTAO-
KEHHDIX TI0POJl TIPOMCXOZUT Ha 6eperax M IieAb(e
Bapenuesa mopst, Munckoro sarusa, Bartuiickoro,
Asosckoro, Uepnoro u Kacrmiickoro mopeti.
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Puc.5.13. HUszmenenue norasamegeit c6oicme
HAMBIGHBIX NECKO6 60 6PeMCHIL:

I, A, /A, (tne II, — norasarean ynmpouHeHmus,
Arpmn A, — nedopmanuonnbie 1 HPOUHOCTHDIE Xapak-
TEPUCTHRU TeCKOB Ha tepuoj, nadmoxenus 1 n Bo
Bpems nx obpasosanusi Ty); E — moxyas obmeii je-
opmarin; T — conpornsieHue casury; N — rnorasa-
TeJb TMHAMITYIECROTO 30HINPOBAHIA

Tabauma 5.6
XapaxkTepucrTuka cocraBa TBepAbIX GbITOBBIX
OTX0J0B
Jloas ot o6ueil Maccbl, %
CTO]%TOaB Ha HOJIMUOC' cpesHee Cocrosiime THO
KOBHO Ha CBaJIKax
cBaJIKe CHIA
Cyxue n BJIaxKHbIE,
Bywmara a3J1araloTcst u ro-
ymara, 38,6 10-40 P
TEKCTUTb PSIT, YKJIAJKa PbIX-
Jlask 1 yIJIOTHEHHAS
[Tumesbie Moxkpbl 3J1arato-
1 33,1 10-20 OKPRIC, pas.araro
OTXO/IBI IHeECst, CXKIMaeMble
Cyxoe 1 BJIasKHOE,
[lepeso 2,4 10-20 pasmaraeTcsi, TOpUT
U COKUMAETCST
[Tnact- 16 12 Cyxasi, ropur, pasia-
Macca ’ raercs, CKMMaeMast
Cyxmue, KOppoaupy-
Meraibt 4,8 5-15 YXUE, KOPpOAUPY
10TCST
Pesuna 2,2 5-10 Cyxas, ropioyas,
CcRUMaeMast
CrexJio 4,6 5-15 Cyxoe, Xpynxoe,
He pasJiaraercst
Kamny, Cyxmue, XpynKue
6eToH, 2,9 0-10 yXue, Xpy ’
He PasJaraioTcst
KUPITAY
Burasknbriii, cxxumae-
Meskozem 8,7 0-5 MbIii, KOPPO3NOHHO-
AKTUBHBIN
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TEXHOTEHHBIE SKOTEOAOTUMYECKUWE MPOLUECCH M ABAEHUSI

B pesyaibTaTe cTpouTeibcTBa M MpOBeAEHHUS
PA3AMYHDBIX HHKEHEPHO~X035IUCTBEHHDIX M€POIIPHS-
THH B GEPEroBOH MOAOCE YACTO MPOHCXOJAT IepeMe-
IIEHHE IASIZKHbIX HAHOCOB K Yp€3y BOJbl, MEXaHHYEC~
Kasl OTCbINKA TaA€4HOrO0 AaAAIOBHSI TOPHBIX PEK HAH
06AOMOYHBIX OTAOKEHHH, PACIIPOCTPAHEHHBIX B MPH-
6peKHOU TIOAOCE TOPHBIX TI0POJ, KOTOPbIE 3aTeM IIe~
pepabaTbIBAIOTCSI BOAHEHHEM U IITOPMAaMH.

C ueabio ymeHbinenust abpasuBHOTO BO3/EHCT-
BUSI LITOPMOB H BOAHEHHMS Ha 6epera BAOAb HUX BO3-
BOZASATCS TPOJZOAbHbIE M IIONIEPEYHble 6eperoykpe-
NUTeAbHbIe coopy:eHusi (6YHDBI, BOAHOAOMbI), 4TO
IIPUBOJIUT K HAKOIAEHHIO B 6€peroBol MOAOCE HAHO-
COB, yBEAMYHBAOMUX mHUpuHy raszked. [ lo autonro-
THYeCKOMY COCTaBy TEXHOTEHHbIE OTAOKEHHs 3aBH-
CAT OT COCTaBa MOPOJ, CAAraloIIHX 6€peroByIo MOAO-
Cy, U OT COCTaBa AaAAIOBHS, BBIHOCHMOTO B MOpe
pexamu. Baoab 6eperos Uepnoro mops oTroxenus
TAszKeH TIPeMMYIIIeCTBEHHO IaAedHble, MeCTaMU TIec-
qanbte. OTromenus: naszxeidn Asosckoro, Kacrmii-
ckoro, Daaruitckoro u Dapennesa mopeit npenmy-
IeCTBEHHO IlecyaHble, OHH XapaKTepPU3YIOTCsl HEBbI-
cokoit maotHocTbio (20 1,5 r/cM?) 1 co Bpemenem
ynaoTHs0TCcA. VIOIHOCTD TeXHOTeHHbIX OTAOXKEHHH
Ha NAsZKAaX — OT OZHOTO /0 HECKOABKHX /IECSITKOB
METpOB.

[Ipu cTpouTeAbcTBE MOPTOBBIX COOPY:KEHHET H YT~
Ay6AEHHH ZHA B aKBATOPHsIX U OyXTax MOPTOB MIPOBO-
aarcsi 6oabiiye paboTbl 1O IMOZBOAHOMY HaMbIBY
M OTCBINIKE TPYHTOB B BOAY. JTH IePEOTAO:KEHHbIE
TPYHTBI 110/, IEUCTBUEM COOCTBEHHOTO BeCa U MHAPO-
CTaTHYECKOTO JIABAEHHsI TOCTENEHHO YIIAOTHSIIOTCS.
Ha meand mopeii c6pacbiBaeTcst orpoMHOE KOAMYECT-
BO OTXO/IOB B TBep/oM U pactBopennom suze. Cpeau
TBICSIY 3arPSI3HSIOIINX IIEAb(OBYIO 30HY BEILECTB OT-
METHM YTAEBOZOPOJbI, MECTULMADI, TSKEAbIE METaA~
Abl, PaZIMOHYKAH/IbI, CHHTETHYECKHE MATEPHUAAbI, OT-
XO/Ibl TIPOMBIIIAEHHOTO TPOU3BO/CTBA, XO3sHCTBEH-
Hbli Mycop u T.n. B macrosumee Bpemsi mpomueccor
U3MEHEHHUs] OTAOKEHHH M MX CBOHCTB B MOPCKOH BOJIE
U3YyYalOTCsl MaAO, XOTSI OHM OKasbIBalIOT CHABHOE He-
raTUBHOE BO3/IEUCTBHE Ha DKOAOTHYECKYIO OOCTAHOB-
Ky IIeAb(pa U MOPCKHUX aKBATOPUH B LIEAOM.

Crok 60ABIIMHCTBA KPYMHBIX PEK eBPOIEHCKOH
gactu Poccun peryaupyercst coszaHueM MAOTHH H BO-
noxpanuaniy. B Bepxuem 6bede, mepes MAOTHHAMH,
HaKaMAMBAaIOTCS HOAbIIME Macchl HaHOCOB. B Bogox-
PAHHAMILAX PABHUHHBIX PEK 9TH HAHOCHI UMEIOT I1ec-
YaHO-[AMHHCTBIA COCTAB U [EPHOAMYECKH pa3pabathl-
BAIOTCs] THAPOMEXaHM3AUMEN U COPACHIBAIOTCS B HUK-
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Hul 6bed, YTOObI HE AOMYCTHUTb IMOAHOIO 3aHAEHHMS
BoZOXpaHuAMII. B apyrux caydasx pasmbie u c6poc
HAHOCOB BePXHero Obea B HUZKHHUH OCYLIECTBASIOTCS
3@ CYET PEBKOrO YBEAHYEHHsI CKOPOCTEN ABHKEHHs
BOZBI [IPH OTKPBITHH JOHHBIX OTBEPCTHH B BOZOCAUB-
HbIX IAOTHHaX.

HMuoii xapakTep HOCHT HaKOMAGHHE HaHOCOB
B BOJIOXPaHHAHILAX TOPHBIX PeK. 3eCh HAHOChI COC-
TOAT U3 BaAyHHO-TaA€YHOTO MaTepHaia C HebGOAb-
IIMM KOAMYECTBOM MECHaHO-TAMHHCTOTO 3arlOAHHTE -
A, B BozoxpanuAumax sTH oTAO2eHHs MOZ AeHCT-
BHeM COGCTBEHHOTO Beca H THAPOJMHAMHYECKOTO
JaBAeHHsl CKanAuBaioTcss W ymaoTHsiorcs. Ownm
He MoAZalOTCs paspaboTKe T'HAPOMeXaHH3alMeH,
TMOA€3HbIH 06beM BOJOXPaHHMAMILA PE3KO IaZaeT
u Ha ['DC Ha Takux pekax CUABHO yMEHbIIAeTCs Bbl-
paboTka 3AekTposHepruu. Bogoxpanuaumie Yupnb-
torckoii [ DC ma p.Cyrax ma Cesepnom Kasxase
B nepeoie 10 AeT akcmAyaTaumuu 6bIAO MOAHOCTBIO
3aMOAHEHO OOAOMOYHBIMH CHABHO YIIAOTHEHHBIMH
nanocamu. OumcTUTD BoOZOXpaHHAMIIE O6bEMOM

okoro 200 man m>

He YZAAOCh U BbIpabOOTKA dAEKT-
POSHEPTHH COKPATHAACh B HECKOAbKO pas. He yaa-
AOCb HaKOIHTb B BOJOXPaHHUAHILE BOAY U AAS OpPO-

INEeHUA NMPHUAErarolux K CTaHLIUH 3€MEAb.

PaccmoTpennbMu npumepamu He OrpaHHYHBAET-
€Sl KOMITAEKC TIPOLIECCOB, MPUBOJSAIIMX K (JOPMHPOBA-
HHIO TEXHOTEHHbIX TOPHBIX MOPOZ. YMECTHO OTMe-
THTb, YTO HX (POPMHUPOBAHUE CBSI3AHO TAKKeE C PALOM
JIPYTHX BUZIOB UHKEHEPHOU JESITEABHOCTH, B 4aCTHOC-
TH C BOGHHOH, CTPOMTEABCTBOM QTOMHBIX DAEKTPOCTaH-
uuk, A06blueH, IepepaboTKON W TPAaHCIIOPTHPOBKOH
He()TH U rasa U APYTHMH BHJAMH JE€SITEABHOCTH.

Pacnpoctpanenue, cocTas, cOCTOSHHE U CBOHCT-
Ba TE€XHOTEHHbIX T'OPHBIX I0POJ UMEIOT Ba:KHOE 3Ha-
YeHHe TPU OLEHKE DKOAOTHYECKOTO COCTOSIHHS TE€ONO~
THYECKOH CpeZbl, OLIEHKE YCAOBUH HMHKEHEPHO-XO-
3SIMCTBEHHOU JIESITEABHOCTH M :KH3HU HACEAEHHS.
Zlo mocaezHero BpeMeHH MPH OLIEHKE SKOAOTHYIECKOTO
COCTOSIHUSI TEOAOTHYECKOH CPEeZbl UCXOAMAU U3 ydeTa
TOABKO aKTHBHM3ALIMU 9K30I€HHDbIX F€OAOTHYECKHUX TIPO-
necco (omoAsHeH, ceAel, 5p03MH M Zp.), CBA3aH-
HOU C HHKEHEPHO-XO3sUCTBEHHOU JEeSITEAbHOCTDIO,
U HE OLIEHUBAAM XHMHYECKOE, TEILAOBOE, paJHoaK-
THBHOE 3arpsi3HEHHE [M0POJ BEPXHEH YACTH T'E€OAO-
MYECKOrO paspesa U MOA3eMHbIX BOZ.

B HacTodAIlee BPEMsI TEXHOI'€HHDbIE OTAOXKEHUA
CTaAM Ba:KHbIM KOMITOHEHTOM T€OAOTHYECKOU cpeapl,
IIOCKOAbBKY OHH OKa3bIBalOT 6O0ADBIIIOE HEraTUBHOE

9kozeonoeus. Poccuu




®OPMUPOBAHUE TEXHOTEHHBIX OTAOJXXEHUN

BAHWAHHE Ha €€ 3KOAOIHYE€CKO€ COCTOsIHHE, KOTOPOE
IMPOABASIETCA B CAE€JYIOLIEM!:

BCe THUIIbI TEXHOTEHHbIX OTAOKEHHH XapaKTe-
PHU3YIOTCS HEOGAATONPHATHBIMH HMH:KEHEPHO-TEOAO-
THYeCKMMH cBoHcTBaMH (HH3KHE AOTHOCTb H MPOY-
HOCTb, BbICOKasl Ae(OPMHPYEMOCTb, XMMHYECKast
aKTHBHOCTb U T.Z.). DTO ZeAaeT TepPUTOPHH, CAO-
?KEHHDbIE TAKHMH MOPOJAMH, HENPUTOAHBIMH JAS
3()(PEKTUBHON HAPOAHOXO3AHUCTBEHHOH A€STEABHOC-
TH, A60 TpebyeT MPOBeAEHHsl JOPOTOCTOSAIIEH HH-
?KEHEPHOH TIOATOTOBKH;

BCA€/ICTBHE OCOGEHHOCTEH HOBOOOPa30BaHHbIX
TEeXHOTEHHBbIX OTAOZEHHH B pPErHOHaX MX Pa3BHTHSA
axtusHO mniposiBAsitotcst T, ocroxkusromue umzke-
HEpPHO-TEONOTHYECKHE YCAOBHS. OTO OMOASHH H 3pO-
3HOHHbIE NPOIECChI Ha OTBaAaX M APYTHX THIAX IO-
pOJI; HepaBHOMEPHbIE NPOCEJAHHS BCAEJCTBHE CaMO-
YIAOTHEHHA TII0POJ; CY(P(QO3HOHHbIE M KAapCTOBbIE
TIPOLIECChI B OTBaAaX KapOOHATHBIX H COACHOCHDIX TI0-
pOJI; TIPOSIBAGHHE CeAeH B ZIOAMHAX TOPHBIX PEK C OT-
AO2KEHHAMH OTBAaAOB; GBICTPBIH IMEPEeX0Jl HEKOTOPBIX
TeXHOT€HHBIX OTAOKEHHH I1eCYaHO-TAHHHCTOIO COC-
TaBa B [IAQCTHYHOE M TeKydee COCTOSHHSA IIPH BOZO-
HaCBIIEHUH ¥ HEe3HAYUTEAbHBIX CTATHYECKUX M JHHA-

MHYECKHX BOB,L[,C;ICTBHSIX;

TeXHOTeHHO-06pa30BaHHbIe OTAOKeHHs (30A0-
orBaabl [ IC, xBocroxpanuamma ['OKos, orro-
:kenusa noauronos | bO u nekoTopbie apyrue), 6y-
Zlydd XUMHYeCKH aKTHBHDBIMH, 3arpsi3HSIOT MPHPOJ -
HYIO CPEZy, B TOM YHCAE FEOAOTHYECKYIO, YXYAIIAIOT
YCAOBHSI XO3AHCTBEHHOH /ESTEABHOCTH M ?KU3HU
HaceAeHusl.

Ton I. Esponelickas uacnip

*k%

Texnorennbie sKoreorormueckye TPOLUECCh! U SAB-
AeHHsI MHOroo6pasHbl 110 CBOEH aKTHBHOCTH, MeXa-
HHU3MaM, YCAOBHAM H IIOCAEACTBHAM IPOSIBAEHHS.
O6br4HO TexHOTeHHbIE BO3ZEHCTBHS HAa TEOAOTHHYEC-
KYIO CpeZly aKTUBU3HPYIOT IIPUPOHbIE Ie0AOTHYECKHE
npouecchl (ceHlCMUYHOCTb, OMOABHH, KapCT, CEAH,
npocazjka, pasHOO6pasHble BUZbI 3PO3UH ), H3MEHSIOT
YCAOBHsSI T€OXUMUYECKOH MUTPALUHM XUMHYECKHX Be-
IECTB, BAMAIOT Ha COCTOsSIHHE TIeO(PHU3UYECKHX TI10-
A€l — DAEKTPOMArHUTHOTO, TIOAsl PaZJMOAKTUBHOCTH,
He HU3MEHsisl UX (PUBHYECKOU IIPHPOZDI.

B pe3yAbTaTe TEXHOT€HHOTO BOBAeﬁCTBHH MPpHUH~
LIUITHAADHO U3MEHSKOTCS YCAOBHUA reOXHMHYECKOH MH-
rpaljii 3AE€MEHTOB BCAE€ACTBHE IIOSIBA€HUSI JECSATKOB
TbICSY CO3JaHHbIX YEAOBEKOM BELLECTB, KOTOPDBIX HE Cy~
IHECTBOBAAO B IIPUPOZE U MHOTHE€ H3 KOTOPDIX SIBAS-~

IOTCsA OIIaCHbIMU JAAsd KHUBbIX OPIraHU3MOB.

[pupoanas cpesa, B Tom umCcAe reorormyeckas,
BCEr/a POTHBOCTOUT BO3/IEHCTBHIO YeAOBEKA Ha HEE,
HO CTelleHb yCTOMYMBOCTH 3aBUCHUT OT YCAOBHH ee 00-
pPas0BaHUS U OIPEAEASIETCS] COBOKYITHOCTBIO MHOZKEC -
TBa (DAaKTOPOB, B TOM YHUCAE ObICTPO M3MEHSIOIIMXCS
BO BPEMEHH T'HPOMETEOPOAOTHUECKHX. BbipaboTka
CHCTeMbI KPUTEPHEB OLIEHKH YCTOHYUBOCTH TEOAOTH-
YECKOH CPEZDbI B IIEAOM H OT/AEABHBIX €€ KOMIIOHEHTOB
[0 OTHOINEHHIO K TEXHOT€HHbIM BO3JEHCTBHAM —
0/HA U3 BaXKHEHINMX 3a/1a4 9KOAOTHIECKOH TEONOTHH.
[Ipobrema cocTouT He CTOABKO B CO3ZAHHH CaMOH
CHUCTeMbl KPUTEPHEB, CKOABKO B TEXHOAOTHU €€ HC-
IIOAb30BaHUsA NPHMEHUTEADHO K KOHKPETHbIM IIPH~
POAHDBIM YCAOBHSIM M KOHKPETHBIM TEXHOTE€HHbIM

CUCTEMAM.
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