I'raBa 3
XAPAKTEPUCTHURA TTPUPOJHDBIX
3KOTEOAOT'MYECKUX YCAOBUH

Pasnoobpasue ycroBuil GopMUPOBAHHS H OCO-
6GEHHOCTEH reOAOrHYEeCKOro PasBUTHsI pacCMaTpHBae-
Mol wactu Teppuropuu Poccuu mnpezonpeaeAnro
CHeUHU(PUKY DKOTeOAOTHYECKHX OOCTAaHOBOK B Ipeze-
Aax PasAHYHBIX MEracTPyKTyp STOTO OOIIMPHOTO pe-
THOHA CTpPaHbI.

3.1. BHJJOTEHHBIE TEOAOTMUYECKUE
[MPOLIECCHI

Oauum M3 BeAYIIMX TEOAOTHYECKUX (AKTOPOB,
00yCAOBAHBAIOIINX YPOBEHb 3KOAOTMYECKOro OAaro-
MOAYYHST HAH HEGAATOMOAYYHST TEPPUTOPHH, SIBASIIOTCSI
COBPEMEHHBIE DH/IOTEHHbIE T€OAOTHYECKHE IIPOLIECCHI,
cpeAr KOTOPbIX HauboAee OTYETAHBOE BAMSHME HA yC-
AOBHsI 2KM3HEOOHTAHUST OKa3bIBAIOT HEOMEKIMOHUYEC-
KUe NPOUeccbl U CBs3aHHbIE C HUMH CEHCMHUYHOCTD,
COBPEMEHHBIN ByAKaHHU3M U [IOCTBYAKaHUY€ECKasl U THL-
pOTEpMaAbHasl ESITEABHOCTD.

B nepBom mnpubam:keHuu MOzKHO MOAaraTb, 4TO
YeM HHTEHCHBHEE IPOSIBACHHE COBPEMEHHBIX TEKTO-
HHUYECKHUX TIPOLIECCOB, TEM GOAEE CAOKHOH U HEraTHB-
HOU SIBASIETCSI DKOTEOAOTHYeCKasi 0OCTaHOBKA.

B npeaerax esponeiickoit yactu Poccun Ha ako-
re0AOrH4ecKyIo 06CTaHOBKY HEOTEKTOHHKA OKa3bIBaeT
B ZIOCTaTOYHOH Mepe KOCBEHHOE BAMSIHHE, OZHAKO HO-
BeHIlIMe TEKTOHHYECKHE CTPYKTYPbl OGYCAOBAHBAIOT
AU EPEHIHALMI0O TEPPUTOPUH T10 HHTEHCHBHOCTH
H XapaKTepy BOZOOOMEHa B TOAIIAX MOPOJ, IPOSIB-
AE€HHUIO 3K3O0T€HHbIX U JPYTHX TE€OAOTHYECKHX IIPO-
11ECCOB.

Tax, auppepennrposannbie ABUKEHUS GAOKOB
B nipegerax Darruiickoro mura (Mypmanckas, Koab-
ckast, Kapeabckas, Deromopckas mopgoctpykrypbr)
(cM. tA. 2) npesonpeserran 0COGEHHOCTH HaKOILAE-
HUSI TIPECHBIX MO/3eMHbIX BOJl B YETBEPTHYHbIX 06pa-

Ton I. Esponelickas uacnip

30BaHUsAX, C(POPMHPOBABIIUXCS B ME2KOAOKOBBIX BIIa-
aunax. Kpome Toro, 3/ech BOZIOHOCHBIMH CTaHOBSITCS
TPEILMHHO-?KUAbHbIE CHCTEMbI HOBEHIIHX PAa3AOMOB
B IpejeAax MPaKTHYECKH CyXHX MarMaToOreHHO-Me-
TaMOP(PHUIECKUX KOMIIAEKCOB TepPPUTOPHH.

Becbma xapakTepHO MposiBAsieTCS BAHSHHE COB-
pPEMEHHDBIX TEKTOHUYECKHUX IIPOIIECCOB Ha IKOTEONOTH-
Jeckue ycAOBHS B mpegerax | [pukacruiickol Bmazu-
HbI, I'Zle Ha (JOHE HEOTEKTOHUYECKUX JABHUKEHHH U CO-
BPEMEHHOTO POCTAa COASIHBIX CTPYKTYp Pa3BHBAIOTCS
HEraTUBHbIE TPOLIECCh MTPOHUKHOBEHHsI BbICOKOMH-
HEPAAU30BAHHBIX PACCOAOB B BEPXHHE BOJOHOCHDIE
FOPUBOHTDI, HKCIIAYATHPYEMBbIE ZAsl HY:K/ [TATbEBOTO
BOZOCHAOKEHHUS.

Bauskas mo skororuueckomy a(QeKTy, HO HHast
II0 T€0AOr0-CTPYKTYPHOI 06CTAHOBKE CHTYaLHs OTMe-
daeTcss B mpeierax Boaro-YpaibckoH aHTEKAM3DI,
rZle aKTHBU3HPOBAHHbIE COBPEMEHHDbIMH ZIBHAKEHHIMY
JPEeBHHE Pa3sAOMbl CyOMepHZHMOHAABHOIO MPOCTHPA-
HUsl BbIBOJZAT K 3€MHOH IOBEPXHOCTH M B aAAIOBHH
kpymubix pexk (Boara, Kama) sbicoxomuneparnso-
BaHHbIE BOZbI, (POPMHUPYIOIIHE CPEAM TIPECHBIX T0J-
3eMHbIX BOJ MOILHbIE KYIIOAA PACCOAOB.

B paiione tRuryresckoit TexTonnueckoit aucao-
Kalli{ Pasrpy2KaroTCsl PaCCOAbI, TIOHUMAIOIHMECS C TAY-
6unbr 1000-1200 m. ['Ay6unnbie Bozb HecyT BbICO-
KHe KOHLIEHTPALUH XAOPHZIOB, CYAb(ATOB, AUTHsI, HE-
peaKo ypaHa, MapraHia, LUHHKA U APYTHX TS?KEAbIX
METAANOB M IPH B3aUMOJEHCTBUH C IPHUIIOBEPXHOCT-
HbIMH [10/I3€MHBIMH BO/IAMH XO3sIUCTBEHHO~ITUTHEBOTO
Ha3HAYEHHUs] CYIIECTBEHHO YXYALIAIOT HX MOTPeOH-
TEABCKYIO [IEHHOCTb.

B pPsZe CAYyda€eB IOBbINIEHHDbIE COAEPKAHUA B IIPE~
CHbIX BOJaX HOPMHPYEMDBIX XHUMHYECKUX ISAEMEHTOB
AEAAOT 3TH IIO0J3€MHbIE BOJbl HEIPHUTIOAHDbIMH JAA

HCIIOAb30OBaHHsA.
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XAPAKTEPUCTUKA MMPUPOAHBIX DKOTEOAOTMYECKUX YCAOBUN

Becbma cnienuguueckum o6pasom BosaeHCTBY-
10T Ha 3KoreoArorudeckue ycAoBusi CKUQCKOH MAUTbI
coopyzsenusi Bara Kaprnumnckoro, koTopbie, 6appa-
PKUPYsI T10/I3eMHBIH CTOK, MOCTYIAIOIIHHA CO CTOPOHBI
Kaskasa, “mogmmparor” moasemuble MHHEpPAaAH30-
BaHHbIE BOZbI U HAIPABASIOT UX [0 Pa3AOMaM K 3eM-

HOH I[TOBEPXHOCTH.

CoueTaHye HEOTEKTOHHYECKOTO (haKTOPa C MAOC-
KUM peAbe()OM MECTHOCTH M 2KapKHM 3aCyLIAHUBbIM
KAHUMAaTOM IIPHUBOJUT 37eCb K (POPMHPOBAHHIO OOIIHP-
HbIX COAOHYAKOBbBIX MPOCTPAHCTB U YTHETEHUIO 6OAb-
IIMHCTBA (DOPM PACTUTEABHOU KU3HH.

Ceticmuunocmo. HurerparbubiM mokasaTerem
¥ HHAMKATOPOM aKTHBHOCTH coBpeMeHHbIx Oul ]
Ha TepPUTOPHHU eBporleiickol yactu Poccun sBAseTcs

ceficmuunocts (puc. 3.1).

[Tocreanue ceficMororuueckue uccaesoBaHHS
CBUZIETEABCTBYIOT O PAa3SAMYHOH TPHUPOJE CeHCMOaK-
THBHOCTH TEPPUTOPHMH eBporeiickod wactu Poccun.
["AaBHO# mpuuMHON sSBAsSETCA aKTHBHOE (POPMHPOBA-
Hue AANbIHHCKOR CKAaZYaTOH 06AACTH M MPOSBAEHHE
3/eCb DH/IOTEOJMHAMHUYECKHX TIPOLIECCOB Ha BCEM

MPOTsAZKEHHH OT KapnaT a0 KaBKaBa BKAKOYUTEADBHO.
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OHAOTEHHBIE TEOAOTUMYECKMWE TMPOLECCHI

Hau6oaee kourpactno celicMuuHOCTD TPOSIBASI-
ercss B npeaerax Teppuropuil Kaskasa u [lpeaxas-
Kasbsl, I'Zle 3a()MKCHPOBAHbI MOLIHbIE 3€MAETPSICEHHU,
unorza curoit 7o 8-9 6aanos.

OcobeHHo MozBep:KeHbl PA3PYLIMTEAbHbIM 3eM-
Aetpsicernsiv Craspornoabckuii u Kpacnogapcxuit kpas,
a TaKae PecryGAMKH, PAcTlOAOZKEHHbIE B TPE/TOPbSX
U TipeZieAaX MeraaHTHKAHHOpHs Doabmoro Kapkasa.

Boime onoBoli ceficMuuHOCTH OTMeueHa Ha
Koabckom noayoctpose u B Kapeaun, na Cpeanem
Ypanre, B [ [puxacrmiickoit nusmennoctu, Bzoab I lpea-
yPaAbCKOro Kpaeporo mporu6a, B | umano-I leqopckoit

TPOBUHIMH. J\OKaAbHbIE OYarM 3eMAETPACEHHE MOTYT
6bITb CBsi3aHbI C L[peBHHMH aBAAKOI'€HaMH BOCTO“IHO-
(Psizano-Capatopckui,

EBponefickoli  maaTopmbr

Mockogckuii, Jlono-Meageamxuii u ap.).

Bemaerpsicenust cuaoit 10 -6 6aAr0B, TPOSABASIO-
muecss B npegeaax Boaro-Ypaabckoit o6aactH, Bo3-
MOZKHO, BOBHHKAIOT M3-3a JAAMTEABHOH OTKA4KH He-
TH ¢ TAY6UH 2-3 KM ¥ MIMEIOT IPHPOHO-TeXHOTeHHbIH
XapakTep.

[ TpsiMbiv caescTBUEM TedeHHST SHAOTEHHBIX reo-
AOTHYECKHX MPOLIECCOB SABASIOTCS BBICOKHE TIAOTHOCTH
TAy6UHHBIX TemAoBbix noTokoB (puc. 3.2), sadukcu-

HUA 3HAUCHUIL MeNnI06020 NOMo-
ka (dannvie BCEI'EU u Hncmu-
myma zeogpusuru AH YCCP):

1 — wuzoamumy TEIIOBOro IOTOKA,
MBr/M2: a — noctosepubie, 6 — npes-
nojiaraeMble; IKala TeroBoro 1noro-
Ka, 1\1B’1‘/1\12: 2 —10-40, 3 — 40-60,
4 — 60-80, 5 — > 80

Puc. 3.2. Cxema pacnpede.e- o \);Z

/AcTpaxaHb

Ton I. Esponelickas uacnip
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XAPAKTEPUCTUKA MMPUPOAHBIX DKOTEOAOTMYECKUX YCAOBUN

pOBaHHbIE BJOAb I0?KHOTO, BOCTOYHOTO M CEBepO-3a-
nazuoro o6pamaenuit Pycckoit mautb. Ha Ceseprom
Kaskase u B IlpeaxaBkasbe coBpemennbie auz0reH-
HbIE MIPOLIECCHI HMEIOT U MO3HTHBHbIE SKOI€OAOIHYeC-
KHe CAeJCTBHA, IPOSABASASCh B BHJE BbICOKOTEp-
MaAbHBIX TOA3EMHbIX Boj ¢ TemrnepaTypamu zo 150-
180 °C, MHOrOYHCAEHHBIX YTAEKHCABIX HCTOYHHKOB,
a Takzke BOJZ, oOoraiieHHbIX AUTHEM, O0POM, zKeAe-
30M H Zp.

Ha 6ase Takux mecTopo:ieHnii BbICOKOLIEHHbIX
MHHEPaAbHbIX BOJ (DYHKIMOHHPYIOT MHOTOYHCAEHHbIE
6aAbHEOAOTHYECKHE KypOPTbI H 3aBOJbI PO3AMBA MHU-
neparbubix Boa (Kucrosoack, Eccemryxm, [lsaru-
ropck, Haryrpi, CeproBoack u zp.).

Bumecre ¢ Tem nozgsemubie X03sIHCTBEHHO-UTbE -
Bble BOZbI BOJOHOCHOTO KOMIIAEKCA HEOIeHOBbBIX U YeT-
BEePTHYHbIX OTAO2KEHHH Ha Tepputopun | epcko-Kym-
ckoro 6acceiina u B Pecniybauke Kaavbikus xapakre-
PHUBYIOTCSI MTOBDILIEHHbIM COZAEP2KAHUEM SKOAOTHYECKH
BpeZHbIX MblllbsiKa, 60pa U Jp., YTO, [1O-BHAUMOMY,
CBSI3aHO C DMaHalMel DH/OTE€HHBIX (PAIOUZOB, obora-
IIAIOIIHX BOCXOZSAIIME K IIOBEPXHOCTH I10/3€MHbIe

BOJZIbI TAYOOKOH LIUPKYASILIMH.

[ToBbieHHast NAOTHOCTH TEIIAOBOTO IIOTOKA
(> 60 MBr/m?%) ormeuena Tak:xe B mpezerax Bara
Kaprumckoro, B Hu30BbAX M cpeaHeM TedeHun Boa-
ru, B paiione Yxtoi, Cankr-I lerepbypra, Hosropoaa
u [lckosa.

CospemerHoz0 8yAKAHUSMA HA TEPPUTOPHHU €B-
porneiickoil yactu Poccun Her, ognaxko Ha Doabimom
KaBkase B OKpecTHOCTAX MOTYXIIEro ByAKaHa JAb-
6pyc (PUKCHPYIOTCS MHOTOYHCAEHHbIE MPOSIBAECHHS
[IOCTBYAKAQHHYECKOH Z[ESITEABHOCTH, BKAIOYAsi BBIXOJbI
TEPMAAbHBIX CyXHX Ta30BbIX CTPYH, BbICOKOTEMIIEPA-
TYPHbIX MHHEPaAbHbIX HCTOYHHKOB. B mpezerax
CTaBponoAbCKOro CBOJla Pa3BUTbI BbICOKOLIEHHbIE YT~

AEKHCADBIE BOJbI PA3AHYHOI'O COCTaBa.

B Asoso-Ky6anckom 6acceiine, na m-ose Ta-
MaHb U B JpyrHX MecTax | [peskaBkasbsi oTMevaroTcs
MHOTOYHCAEHHbIE TIPOABACHHs TPSI3€BOr0 BYAKAHH3-
Ma. B sKoAOTHMYECKOM OTHOIIEHMM STOT MPHPOZHBIH
TIPOLIECC MMEET M TO3UTHBHbIE CAEJACTBHs, TaK Kak
IPA3H BYAKAHOB B psJie CAy4aeB UMEIOT BBICOKYIO Ae-
4eGHYIO LIEHHOCTb, 4TO M HCIIOAb3YETCS B TpSA3EAe-
4eGHHUIIAX PErHOHa.
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3.2. 9K30I'EHHBIE TEOAOI'MYECKHE
[TPOLECCHI

Cpean wmuoroobpasus IIT] una espomnefickoit
tepputopun Poccun Hanboree OMacHbIMH MO KOAO-
THYECKHMM TMOCAEZCTBHAM SBASIOTCS OTIOABHH, 06BaAbI,
ceAn, mpocagku M KapeT. Ha Mopckux 6Geperax k mx
YHCAY TaKzke MOzKeT 6bITb OTHeceHa abpasus. Ha muo-
IMX PABHHHHBIX M TOPHBIX TEPPUTOPMAX pedHas, OB-
pazkHas M CKAOHOBas 3PO3Ms YaCTO paspyliaeT 6OAb-
IHe TIAOIIAZM CEAbCKOXO3SIHCTBEHHBIX YTOAMH. Dpo-
3HOHHbIE TIPOIIECCHI TI0 CYMMApHOMY 3KOHOMHYECKOMY
ymep6y 3aHHMAlOT NepBoe MecTo. B rymuzHoi
30He, B 06AACTAX e HAHOOABIIETO YBAAXKHEHHs, 1~
POKO pacIIpOCTpaHeHbl MPOLECCh 3aboAauMBaHMS,
3aTPYAHAIONIME XOSSHCTBEHHOE OCBOEHHE TEPPUTO-
pun. B I'lpuxacnmiickofi HEBMEHHOCTH M HEKOTOPBIX
APYTHX apMAHBIX OOAACTAX BEAMKA POAb ZeASLIMH,
CBSA3AHHOH C BETPOBBIM IlepeMelleHHeM TeCKOB.

B npeaerax kpuoAHTO30HBI B caMOil ceBepHOH
4aCTH TEPPUTOPUH Pa3BUBAETCS KOMIIAEKC KPHOTEH-
upix IITI (moposoboiinoe pactpeckusanue, Tepmo-
KapcT U TepMO3PO3Hs, MydeHHe IPYHTOB).

B konue 70-x — mauare 80-x rr. na eBponeii-
ckoll Tepputopuu Poccuu reorormueckodt cay:x60i
CTpaHbl MO/, HAYYHO-METOZHYECKOM PYKOBOZCTBOM
BCET'MHT'EO nposezeno cnenmarbHoe wum:ke-
HEPHO-TEOAOTHYECKOE OOCAeZ0BaHHE B MacimTabax
1:200 000 — 1:500 000 c neanio BoBAenus DT,
HaHOCAIINX yiiep6 HapozHOMY X03s1HCTBY. B pesyan-
TaTe 00OOLUEHHs MaTepHaAOB, IOAYYEHHBIX B XOZe
3TOro 06CAe0BaHMs, COCTAaBAEHA KapTa 9K30TeHHbIX
reonorudeckux npoueccos B Macmrabe 1:2 500 000.

Huzxe paccmoTpenbl pasBuTble Ha TeppUTOPHH
Esponetickoii Poccun II'T1, okaspBaromue Han6oan-
lllee BAMSHHE Ha yXyZLICHHE SKOAOTHYECKHX YCAOBH.

Onoasuu pacnpoctpasenni 6oaee uem va 60 Y%
teppuropun [91]. Hanboree axtusHO OHM nposBAs-
torcst Ha Cesepnom Kaskase, Yepromopckom mno-
6epexxbe Kapkasa, B Craspomorbe u 6acceiine
p.Ky6anb, B pationax Heuepnosemps, mo 6eperam
BOAMCKHX, KaMckux M LlumastHckoro Bozoxpanu-
amm, B [ Ipuasospe. [lposiBaenns onoasueii ormeue-
ubl Ha KoabckoM moayoctpose, ceBepo-samnaze Poc-
cu, B | lpukacnuiickoii nusmennoctu (puc. 3.3).

Xapakrtep pacripocTpaHeHHs! OMOABHEH, X Me-
XaHHU3M H JUHAMHKa OIPEJEeASIOTCS] TeOAOTHYECKHM
CTPOEHHEM, PEAbE(OM, I'MAPOT€OAOTHYECKHMH YCAO-
BHUAMH, CTPYKTYPHO-I€OJHMHaMHYeCKHUMH M KAHMa-
tuyeckumu ocobennoctsimu. ONoA3HH BO3HHKAIOT

9kozeonoeus. Poccuu




OK3OTEHHBIE TEOAOTMYECKMWE TITPOLECCHI

Ha CKAOHAX rOp, XOAMOB M BO3BbIIIEHHOCTEH, Ha Bbl-
COKHX, KPYyTbIX 6eperax pex, 0sep H BOJOXPAHUAHIL,
B 60pTax :KEAe3HOJ0POZKHDIX U IOCCEHHDbIX BHIEMOK,
OTKOCaxX ZaMb, KaHaAOB M JPYTHX HCKYCCTBEHHBIX CO-
opy:xenuii. Mnoraa onoasun BosHuKaoT Ha ckAoHax
He6OAbIION KpyTusHbl (MeHee 5°), HO O6BIYHO OHM
06pasyloTCst MPU OTPeIEAEHHbIX COOTHOIIEHHSIX KpY-
TH3HBI U BbICOTHI cKAoHOB [71].

B onoasannme wacto BoBAeKalOTCS MOKPOBHbIE
06pas0BaHUsT YETBEPTUYHOIO BO3PACTa, [1PEACTABAEH-~
Hble CYIAMHKAaMH, FAMHAMH, AECCOBHJHBIMH OTAOKE-~

uusvu. Ha Pyccroit maatopme, Tam, rae peunas
ceTb I'AybOKO BpesaHa B KOPEHHYIO OCHOBY, 60AbLIOe
3Ha4YeHHe B (DOPMHUPOBAHHUH OIOASHEH HMEIOT TEOAO-
THYeCKHe TeAa, IIPeJCTaBACHHbIE B OCHOBHOM II0POJa-
MH [AHHHCTOTO COCTaBa, PAsHOH CTENEHH YBAAXKHEHHUS
U KOHCOAMZALUH.

K 4ncay raasmeiimmx (pakTopoB, orpezeAsronmx
PacIpOCTPAHEHHE OTIOABHEH, OTHOCSTCSI U CTPYKTYPHO-
TexToHM4eckue. [VIHOrHe OMOASHM BOBHMKAIOT B 30HaX
BAHSIHHSI PasAOMHBIX CTPYKTYp; HEKOTOpble M3 HHX
B Ipe/IeAaX TOPHO-CKAQZUATBIX 0OAACTEN UMEIOT CEeHCMO-
reHHOE UAHM CEHCMOTPABUTALMOHHOE IIPOHCXOKEHHE.
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XAPAKTEPUCTUKA MMPUPOAHBIX DKOTEOAOTMYECKUX YCAOBUN

KAuMaTyyeckue (akTopbl CyIIECTBEHHO BAMSIOT
Ha PasBHUTHE ONOABHEH; MX UHTEHCHBHOCTb 3HAYUTEAb-
Hee B PErMOHAX TOBbIIEHHOH YBAQXKHEHHOCTH. Y BEAH-
YeHHe MacChl FPYHTOB 3a CYeT UX OOBOZHEHMsI, CHHzKe-
HUE X MPOYHOCTHBIX CBOMCTB, U3MEHEHHE THZPOCTATH~
YECKOTO U THZAPOAUHAMHYECKOrO JAaBAEHHH BO MHOIOM
BAMSIIOT Ha XOJ, OIIOA3HEBOIO IIpOLecca U HepeaKo Ipe-
ZIOTIPEAEASIOT OCOOEHHOCTH MeXaHH3Ma CMeEILeHHs.

Boabmiast gactb onoasueit Ha BOCTO‘-IHO-EBpO-
HeHCKOH mAatdopme obpasyercst Ha Oeperax pek,
03ep M MOpeH, IZie Ha HUX BO3JEHCTBYeT abpasusi HAH
3PO3Hs. B psiie CAy4daeB OIIOABHH BO3BHHUKAIOT IIPU
00pa3oBaHUU KapCTOBBIX U KapCTOBO-CY(PHO3HOHHbIX
IIPOBAaAOB, IPOCAZOYHBIX SIBAEHHH B AECCOBBIX TOA-
Imax, B 0OAACTAX aKTHBHOIO 0oOpa3oBaHMs OBPAroB.
Boabiioe snavenue umeroT pasnoobpasHble TeXHO-
reHHble (DAaKTOPbI, HapylIaloIIHe €CTECTBEHHbIE YyC-

AOBUHUA.

OcobeHHOCTH HHKEHEPHO-TeOAOTHIECKHX yC-
AOBHH IIPEJONPELEASIOT pasHOObpasne MEXaHH3MOB
OMOABHEBbIX MpoleccoB. Pesko oTAMuaioTcsi Mexa-
HHU3Mbl 00pPa30BaHMsI OIOABHEH B IAQTQOPMEHHbIX
M TOPHO-CKAAZ4aTbiX obAacTax. |loa mexaHusmom
OIIOABHEBOrO IpoLecca IMOHHUMAeTCs IMOCAeZ0BaTeAb-
HOCTb U3MEHEHHsI COCTOSIHUH DAEMEHTOB JUHAMUYEC~
KOH CHCTEeMbl, BbI3BaHHAsl BO3/JEHCTBHEM IPHPOHDBIX
HAH QHTPOIIOIeHHDbIX (PAaKTOPOB M IPUBOZASAINAS K ZJe-
(opMaLIMsAM TOPHBIX MOPOJ, CAAraloOLIHUX CKAOHBI.

B npeaerax Bocrouno-Epponefickoii maatgop-
MbI HaH60Aee PaCTIPOCTPAHEHbI OTIOA3HH TEUEHHS H BbI-
ZlaBAMBaHUsA, a B TOpHO-cKAazdatbix cuctemax Ce-
BepHoro Kapkasa u apyrux ropHbix paloHax mpe-
06AaZal0T OMOABHH CKOAb:KEHHs, TEYeHHsl M HX
koMbuHauuu. Pexse BCTpeyaroTcsi OMOABHH Ipoceza-

HHs1, BCIIAbIBAHHUA U Pa3:KHKEHHs.

Onoasnu svigasausamus uau casuza (0noas-
Hu-610ku, cm. Taba.1.1) o ropusontarbHoit moBepx-
HOCTH OTHOCATCS K Hauboree raybokum. Onu mupo-
KO pacripoCTpaHeHbl B LIEHTPaAbHOH dacTu Pycckoit
paBuunbl. OTOASHH BbIZABAMBAHHSI MOTYT GbITb O
HO-, ABYX- MAM MHorosipycubiMu. Ha @oune kpymnHoro
OIOASHsSI (DPOHTAABHOH HAHM LIMPKOOOPAa3HOU (POPMBI
4YaCcTO BOBHHKAIOT OIIOABHH BTOPOTO UAHM GOAEe BbICO-
KHUX [0PSIZIKOB, UMEIOIHEe HEGOABIIME pasMePbl U TAY-
6uHYy 3axBaTa IOPOJ.

[1Inpuna HOBOro OmMoAsHeBOro GAOKA, HMAM TaK
Ha3bIBAEMOTO I11ara OTOA3AHHUS, KOAEGAETCS OT Hec-
koapkux eaunun 2o 100 M u 6oree. YcranosaeHa
3aBHCHMOCTb MEX/y MapaMeTpaMH, XapaKTepH3YIO-
IIMMH OTIOABHEBbIH MacCHB, TO3BOASIONIAs OLEHHTDb
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30HbI HAUBBICIIIEH OMACHOCTH U 3apaHee MPUHSATD IIpe-

ZyTpeJUTeAbHbIE Mepbl.

TunuunbM pUMEPOM OMOABHE# BblABAHBAHUA
ABAIOTCA OMOA3HH Bopobbesbix rop B Mockse.
3zecp B mmporoi usayumse MockBa-pexku mpoTs-
»KEHHOCTb OIIOASHEBOTO yYacTKa BJOAb Gepera coc-
TaBAsieT 3,5 kM. Bbicota ckioHa KoAebAercst oT 35
20 75 M npu obweidl mupuHe OT GPOBKHU CKAOHA
a0 ypesa pexu 150-530 m. Ha ckrone getko Boizeas-
I0TCSI TPU KPYIHblEe OMNOABHEBbIE CTYIIEHH, MeCTaMH
CHABHO CITA@HHPOBaHHbIE IPU CTPOUTEABHBIX Pabo-
tax. ['Ay6okue omoAsHH 3zech CBSI3aHbI C TAHHAMH
OKC(OPACKOTo sApyca 10pbl MomHocTbio 70 30 M.

ZJlo xonna 50-x rr. Ha oTaeAbHbIX yyacTkax Bo-
pobbesbix rop npoTsuxenHoctbio 20 800 M moa Bos-
ZeHcTBHEM pasMbiBa Gepera pekoH M APYTHX (DaKTo-
POB MPOUCXOZUAH AKTHBHbIE TIOZBHMKKH ONOASHEH CO
ckopoctbio cvemenust a0 10-20 ecm/roa. Ha cxaone
U B NPUOPOBOYHOHN YaCTU IAATO BO3BHHUKAAH IAYOOKHE
TPEILHHbI, YTO YTPOKAAO Pa3PyIIEHHEM PACTIOAOZKEH-
HbIX B TOH 30He coopy:keHHH. | Ay6una saxsara mo-
poz B omoAsaHHe Mectamu mnpesbimara 30-60 .

Ocy1ecTBACHHBIH KOMIIAEKC 6eperoyKperuTen-
HBIX U [IPOTHBOOIIOASHEBBIX MEPOIPHSATHH TIPUOCTAHO-
BHA IIPOTpeCCHPYIOlee Pa3sBUTHE FAYOOKHUX OIOA3HE-
Bbix aeopmanmit. OzHako BBHAY HesaBepIIEHHOCTH
KOMIIAEKCa Mep, BbIXOZA H3 CTPOsl HEKOTOPBIX €ro
9AEMEHTOB H IPOJOAKAIOLLEToCsl PA3HOOOPA3HOTO TeX-
HOTEHHOrO BOBJEHUCTBHsI Ha psiZie yIaCTKOB CKAOHA
MPOJOAKAIOTCSA MEJAEHHbIE Je(OpMalud U BO3HHKaA-
IOT TIOBEPXHOCTHbIE ONOA3HH M OIIABIBHHBI.

['Ay60Kie onoA3HH BbIZIABAMBAHMS JETAABHO H3Y-
garuch Ha ydactkax Coxoroas ['opa u ¥Yeek B Ca-
partoBe. KpymHble moaBizKKH, HaHOCAIINE 3HAYHTEAD-
HBIH yIIep6 TOPOACKOMY XO3SIHCTBY, OTMEYaAMChb
na Coxonosoii ['ope B 1783, 1818, 1846, 1869,
1884, 1913, 1915, 1927 u 1968 rr. Paspymmurern-
Hble OTOABHH 3TOTO THIIA BOBHHKAIOT MePHOJHYECKH
u Ha gpyrux ydactkax Boaru (Huxunit Hosropoa,
Y absiosck, CapaTos u Huzke o Tewenuto). O6bembr
CMEIIAIOIINXCSl TI0POJ, HEPEAKO COCTABASIOT COTHH
THICSY M Jjazke MHAAHOHBI KYGHYECKHX MeTpOB.

B ropubix u npearopubix paiionax eBpornefickoi
gactu Poccun npeobrasalor onoasHu ckoavdiceHust
uau casuza (onoasnu-6a0ku, cm. taba.1.1) mo orHo-
cuTeAbHO KpyTolt nosepxuoct. OHU BO3HHKAIOT B 110~
POZAX KOPEHHOH OCHOBBI, peke B MOKPOBHBIX OTAO-
?KEHHSIX BCAEACTBHE MTHOBEHHOH IOTEPH IPOYHOCTH
(xpyriKoro paspyrienus) MOPO/, UAM PaSBUTHsL TIOA3Y -
gectH, nepexozsimel B cpes. Onoasuu ganHoro BuAA
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PABAMYAIOTCS TI0 XapaKTepy 3aieraHust TI0POJ, HA KOH-
cexkBenTHbIE (C MaZEHHEM TIOPOJ MO CKAOHY), MHCEK-
BeHTHbIE (CEKyIIMe CAOU MOPOJ) U aceKkBeHTHble (TpH
OZIHOPOZHOM CTPOEHHHU /e(OPMHPYIONIHXCH TIOPOL).

OC066HHO OITaCHO IIPOsSIBAEHUE OTIOABHEH CKOAb-
:KEHHsI B COYETaHHH C CEHCMUYECKUMH TOAYKaMH,
YTO MOZKET BbI3BATb PE3KOE€ YCKOPEHHE HUX ABHIKE-~
HUsI, a HHOrZa H II€EPpEeX0oJ B TaK Ha3bIBaeMbl€ Ka-
MEHHbIE€ AaBHUHbI.

ZJlAs MHOTHX OMOA3HEH CKOAbKEHHsI Ha TOPHBIX
CKAOHAX XapaKTepeH HX Iepexos B 06BaAbl pas3pyliu-
TEABHOTO BO3JEHCTBHsI M 3allpy:KMBaHHEe FOPHDBIX PEK,
YTO CO3JaeT OMNACHOCTb IIOCAEZAYIOLEro CeAeBOro
MPOPbIBA.

[TpumepoM KaTacTPOMPHUUECKOrO OMOABHS 3TOrO
TUMa MOKeT CAy:uTb ororsedb B cere Mauox (/la-
recran). On o6pasosarcst 18 miors 1963 r. na nro-
mazu 6oree 1,5 km? 1 GbIA CBSI3aH C ZedOpMAIIHAMU
B TAMHAX alTCKOro sIpyca, MepPeKPbITbIX MePreAbHO-
M3BECTKOBOH ToAle#l maacTpuxta. |'Ay6uHa saxsata
nopoz, omoasHem gocturara 100 m. Ckopocts cme-
meHus cocraBasira B cpeaneM 250 m/cyT, apuxenue
MIPOMCXOMAO B HECKOABKO 3TallOB U HAa 4eTBEPTbIe
CYTKM SI3BIK OMOA3HsA ZOCTHT pycia peku [71].

Kpymnuble onoasnu ckoabzkeHus o6beMoM B COT-
HHU TbICAY ¥ MHAAMOHBI KyOHYeCKHX METPOB OTMeda-
auch B paiiode Doabmoro Coun m apyrux uacTsix
Yepromopckoro mobepexbs Kaskasa, Bo MmHormx
mectax Cesepnoro Kaskasa, na Cesepnom Ypane,
Tumane u B apyrux paitonax. Pexse BcTpeyarorcst ouu
B npegerax Bocrouno-Epponefickoit maargopmbl, oa-
HAKO M 3/I6Ch OIIOASHH CKOAb2KEHHsI GBIAM 3a(UKCHPO-
BanbI B paiione Hixeropozackoro I Tosorzbst u Ha mo-
6epe:kbsX BOAKCKUX H KAMCKUX BOJOXPAHHUAHIL.

Eme 6oabmee pacnpocTpaneHne M B TOPHBIX,
U PaBHUHHBIX PAHOHAX HMEIOT ONO/A3HU-NOMOKU,
uau onoasHu meveHuss (CnNAbIBLI, ONABIBUHDL,
cm. taba.1.1). Muoraa B coBokymmocTa onu oxsatbi-
BAIOT IIAOIIAJU B HECKOABKO KBaZPATHbIX KHAOMET-
POB, HO TAyOHMHA OIOA3aHHsI IIPH ITOM COCTABASIET
He 6oree 3-5 M, a 06beMbl 06bIYHO He MPEBDIIIAIOT
HECKOABKHX COTEH KYyOHYEeCKHX METPOB.

OTH ONMOASHH ITIPHYPOYEHbI K TPYHTaM C Heyc-
TOUYUBOM CTPYKTYPOH, CIIOCOOHBIM 3HAYUTEABHO CHH-
?KaTb CLEMIAEHHE TIPH YBAAQ:KHEHHH HAM BHOpALMH.
Hacbunenue rpyntos Bogofi mpu BbIMazeHAH aTMOC-
(PepHBIX OCAJKOB, TassHUM CHETa HWAM OTTaWBaHHH
MHOTOAETHEMEP3ABIX [PYHTOB BbI3bIBAET MEPHOIHIEC-
KYIO MacCOBYIO aKTHBH3AIIMIO 3THX oroasHeil. Msme-
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HEHHE BAAXKHOCTHU I'PDYHTOB B 30HAX CMEILUEHHs ITPUBO~

JUT K TOAHOM MAM YaCTHYHOH IIOTEPE UX MEPBHYHON
CTPYKTYPBI.

Ckopoctu mepemerieHusi ONOA3HEH STOro BUJA,
KaK IIpaBHAO, He IIPEBbIIIAIOT HECKOAbKHX MeETPOB
MAM ZIelluMeTpoB B 1 MuH, HO B ropHbIX palHoHaX OHM
MOTYT JIOCTHTaTh M HECKOAbKHX MeTpoB B 1 ¢, mepexo-
21 B CeAeBble TOTOKH.

[Ipumepom kpymHOTrO OMOASHS Takoro BHZA MO-
?KET CAYKHTb ONOA3EHb B paiione KucaoBogcka
na Ceseprom Kasxase, o6pasosapimiicst aerom 1985 r.
O#n 6bIA OCTaHOBAEH B pe3yAbTaTe 3HAYHTEAbHbIX OT-
KayeK BOZbI U3 TeAd ONOA3HS.

Meakue ornoAsHM TedeHHsT BCTPEYAIOTCS MPAKTH -
YECKH I[IOBCEMECTHO M OObIYHO He TMPEeACTaBASIIOT
GOABIIION OMACHOCTH JAsl HACEAEHHSI U CTPOUTEAbHbIX
0OBbEKTOB.

A6pasuu noasep:kennl mobepewbsi BCEX MO-
peil, oMbIBaroIIMX eBporeiickylo yactb Poccun:
Yepnoro, Asosckoro, Kacnmitckoro, Baaruiickoro,
Benoro, Bapennesa, Kapckoro, u kpymnubix oszep.

quTbIBaH IIOBCEMECTHOCTb H AKTHBHOCTb IIPDO-
sIBAeHHUs1, HeoOpaTuMoe paspyiieHHe Oeperos, abpa-
3MI0 CAeZyeT OTHOCHTb K OIACHBIM T€OAOTHYECKHUM
npoueccam. CkopocTb paspymenusi Gepera MozseT
ZIOCTHraTb HECKOAbBKHX Z€CSITKOB MeTpoB B roz. Ks-
BECTHDBI CAy4aH, KOIZla 3a OZUH IITOPM 6eper pasmbi-
BAaACsl TIOAOCOH IHPHUHOK 10 HECKOABKHX METPOB, YTO
CO37aBaA0 YTpO3y XO3SHCTBEHHbIM obbexTam [75].
Pasputre abpasuy MPUBOANT K YHHYTOMKEHHIO IIEH-
HEHIIMX TMPUMOPCKUX TEPPUTOPUH, CEAbXO3YTOAMH,
PasAMYHbIX COOPYKEHHH.

Yepuomopckoe nobepezibe Ha BceM MPOTSKEHHH
nozBep:seno abpasud. AbpasHsi aKTUBHO MIPOSIBASIET-
ca B Coun-Manecrunckom paitone. C nHauboabmeit
CKOPOCTBIO aBPasMPYIOTCsl ONIOASHEBbIE OTAOKEHHsT —
20 2-3 m/roa, 4TO SBASIETCS IPUYMHHON TOCTOSIHHOH
aKTHBM3AlMK oroAsHel 6eperosoit 3oubl. C Takoii ke
CKOPOCTBIO Pa3MbIBAETCsI GEPET, CAOKEHHBIA MOPCKH -
MH OTAOzkeHHsIMH, B paitone Azrepa. CropocTb oTc-
TynaHusi GePEroBOro yCTyma, CAOKEHHOTO TepPPUIeH-
HbIM (pAMIIEM HareoreHa (MECHYAHHKH, AAEBPOAHTHI,
apruaruthi), coctaager 0,2-0,3 m/roa. Yuurbisas
BBICOKYIO OCBOEHHOCTb lepHOMOpCKOro mobepexbsi,
ocobenno B patione Boabroro Coun, passutue abpa-
3UU B/IECD SIBASIETCSI CEPbE3HON DKOAOTHYECKOH U 9KO-
HoMuYecKo# Tpobaemoit. B HacTosee Bpems okoro
TIOAOBUHBI TPOTSIZKEHHOCTH Gepera B paiione Doab-
uroro Coun samuieHo 6yHamu, BOAHOAOMAaMH, BOA-
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HOOTGOMHBIMH CTEHKAMH, KAMEHHO-GeTOHHBIME KOH-
crpykupamu. Ho 6eperosaruribie coopy:xenusi paspy-
matotca yae yepes 8-10 aet mocae ux cTpouTeAbcTBa.
AxTusuzaiun abpasuu crioco6CTBYeT AeMUUMT IIASK-
HOTO MaTepHaAa, HabAIOZaeMblH Ha BceM epHoMopc-
KOM robepexibe B TedeHHe MOCACAHHX JeCATHACTHH
13-3a 0T6OpPA FPABUHHO-TAACYHOr0 MaTepHaAa H3 Ge-
PEroBO#l BOHBI JASl CTPOUTEADHDBIX HY2KJ.

CkopocTb abpasun B paitone yarce coctaBaser
or 0,1 20 0,3 m/roa. Ha yuactke Hosopoccuiick —
Amnana 6eper cAo2eH MPOYHBIMH BepXHEMEAOBBIMH
H3BECTHSIKAMH, CKOPOCTb abpasuM 37eCb He IIPeBbI-
maet 1-2 cm/roa. Depera m-osa Tamanb pasmbisa-
1otcst co ckopoctbio 0,5-1,0 m/roa.

Ha Asosckom nmobepezxne Poccuu abpasueii mo-
paxeno 6oree 70 % 6Gepera. Bocrounoe nobepezsne
A3B0BCKOrO MOpsI CAONEHO A€rKOpa3sMbIBaeMbIMH
T1eCYaHO-TAHHHUCTBIMU OTAOZKEHUSIMH, IITHPHHA ITASZKA
He3HauMTeAbHa, YaCTbl HATOHHbIE IBAEHUS, IPH KOTO-
PBIX TIPOMCXOJUT 3aTOMACHHE MASZKEH, TIpeJ0XpaHsIIo-
mux 6epera ot pasmbiBa. CkopocTb pasmbisa Geperos
aocturaer 3-5 m/roa. Ocobennoctbio 6Geperosbix
TIPOLIECCOB 3/1eCh SIBASIETCSI TO, UTO abpasupyemble 6e-
pera CAOKEeHbI TOHKOJAMCIIEPCHBIM MaTepHaAOM, TIpaK-
THYeCKM He yYaCTBYIOIIHM B (POPMHUPOBAHHH IIASA.
ITo Croco6CTBYET COXPAHEHUIO aKTHBHOCTU abpasuu,
ycyrybAsieMoll TorpyzseHreM b6epera B pe3yAbTaTe OT-
PHIIATEABHbIX TEKTOHHYECKHUX ZABH:keHHH [6].

Ha no6epe:xsbe Kacnmiickoro Mops B pesyabrate
noavema ypopus Ha 2,1 m 3a nocaeguue 20 et axtu-
BU3HPOBAAMCh abpasHsi, 3aTOILAEHHE U TOZTONAEHHEe
6eperoBor 30HbI.

A6pasueii nopameno 6oree MOAOBHHBI MO6e-
pexsba Kacruiickoro mopsi Pecny6auku Jlarectan.
Ha 1ore abpasuonnbie mpoueccbl pasBUTHI TOBCe-
mectHo. CkopocTb abpasuyu B 3aBUCHMOCTH OT COC-
TaBa 10pPOJZ, cAaraiomux 6epera, mensiercs ot (),2
20 4 m/roa, mocruras 7 m/roz. Cesepnoe mobe-
pexbe [Jlarecrana, Bocrok Kaambikuu u ror Acrpa-
XaHCKOH 06AACTH 3aTalAMBAIOTCS M TIOTANAHBAIOTCS,
YTO MPUBOJHUT K PAa3BUTHIO 3a60AaYHBAHUSI U 3aCOAE-
HHSL 3eMeAb, YHUYTOXKEHHIO MACTOUIL H CEeAbXO3YTo-

i [231].

Kanununrpagckoe nobepexsbe Bartuxku npors-
skeHHOCTbIO oKoAo 160 kM 3aHMMaeT BbIABUHYTYIO
k samazy yactb CaM6HCKOro MOAyoCTpoBa M TPH-
MBIKAIOIIUE K HeMy KPYITHble aKKyMyASTHBHbIE (op-
Mol — Kypmckyto u Baatuiickyio xocor.
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[porszxennocts pasmbisaembix 6eperos — 65 km,
ckopoctb pasmbiBa — oT 0,4 m/roa (m.Ilpumopne,
mbic Tapan) a0 1,8 m/roa (n.Peibaunii). Bo Bpems
ouenb curabHbix mropmos (7-8 6aaros), mosropse-
MocTh KoTopbiX Ha Daatuke — 1 pas B 5-7 aer, mec-
TaMH TPOUCXOJAT KaTaCTPOPUYECKHE pa3pyIleHHs
6eperos. [lpoueccnr abpasuun B (MDunckom saruse
Baaruiickoro mopst B npezeaax J\enunrpazackoi 06-
AACTH HMEIOT CIIOpaJdIecKoe pasBHTHE.

Tepmoabpasus. Ocobennocts abpasHoHHBIX
TpoleccoB nobepexsuil ceBepHbIX MOPEH — MX PasBH-
THE B MHOTOAeTHeMep3AbIX mopozax (HckArodas De-
Aroe  Mope). AKTHBHOCTH TepMoabpasu  3aBHCUT
OT TeMITepaTypHOTO pekHMa MepP3ABIX MOPOJ, CAara-
omux 6epera, ONpPeeAseTcs] CKOPOCTbIO OTTAHBAHHUS
nopoa, 6eperosoro ycryna. |lo memHOrouncaenubiM
JaHHBIM aKTUBHOCTDb TepMoabpasuu CesepHoro mobe-
pexxbsa Poccun cocraBaser 3-5 M/ros, B OTAEABHBIX
cayyasx gocturaet 20-30 m/rog [7]. Tepmoabpasus
Ha nobepezxbsix | leqopckoro, Bapenuesa u Kapckoro
Mope# Habarozaercs moscemectro [150].

Aposua — oauH U3 HauboAee PACIIPOCTPAHEH-
HbIX 9K30TEHHbIX FEOAOTHYECKUX TIPOLIECCOB, MPOSIB-
ASIOINUMACA B Pa3AMYHBIX TIPHPOJHDBIX ycAoBHAX. Pas-
BHBAeTCsl B TOPHbIX palioHAaX M Ha PaBHMHE, B TYHApE
U CyOTpOINMKAX, B PA3AMYHBIX T10 COCTaBy H CBOHCT-
Bam nopozax [127]. Iloscemectnocts passuTus, BbI-
COKasl MHTEHCHBHOCTb, 3HAYMTEAbHblE CKOPOCTH IIPO-
TeKaHHsl SPO3HOHHBIX MPOLECCOB 06YCAOBAMBAIOT HX
3HAYUTEAbHYIO OIACHOCTb, JKOAOTHYECKYIO BHAuM-
MOCTb TIPH OCBOEHHH H HCIIOAb30BAHHH TEPPUTOPHH.

Peunas sposus BbipakaeTcss B NAAHOBOH U TAY-
6unHoil zedopmauuu pycaa. Hauboaburyio omac-
HOCTb MpeJACTaBAsieT GOKOBasi 3p03HsA, B pe3yAbTaTe
KOTOPOH MPOUCXOJST PasMbIB H paspylieHue 6eperos.

[Ay6unnas (zonnas) sposust Hanb6oree CUABHO
TIPOSIBASIETCSI B TOPHbIX paHoHaX, I7le ee CKOPOCTb
aocturaet 20-30 cm/roa.

HMurencusnoctp nposiBAeHnss pedHoll 2posum
BO MHOIOM OIIpeZleAsIeTCs] PasMbIBAEMOCTbIO II0POJ,
caararomux pycao. B Kapeaun, na Koabcxom moay-
OCTpOBe, I'le PyCAa PeK IPOpPe3aloT CKaAbHbIe U3BeEP-
?KeHHbIe U MeTaMOp(HUYeCKHe MOPOJbl, aKKYMYASITHB-
Hble (OPMbI IPAKTUYECKH OTCYTCTBYIOT, PYCAOBbIE
JeopMaLUM He HAaOAIOZAIOTCSI.

B sHaunTeAbHON Mepe peuHoH 3posuM mozBep-
:kenbl 6epera Boaru u ee mpuroxos, Jlona, ¥Ypara
u apyrux pex. Cpeguue ckopocTH pasmbiBa Geperos
stux pek coctaBasioT 1,2-2,0 M/roa, aocturas B ot-
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aeabubix cayuasx 3,0-4,0 m/roa. Ha maanix pexax
cxopoctu pasmbia coctaBasiioT 0,5-0,7 m/roz. Pas-
MbiB (MoAMbBIB) peunbix ckAoHOB Boaru sisastercst oz-
HOH M3 OCHOBHBIX TNPHYHH AKTHBH3ALMHM KPYITHBIX
omoasneii. | lopazkenHocTb 3posueli pycea paBHMHHBIX
pek cocraBasier 10-30 %, B oraerbHbIx cayuasx 40 %.
Pasputne 60k0BOH 3PO3MH HPUBOZUT K YHHYTOZNSE-
HHIO CeAbCKOXO3SHCTBeHHbIX yroauit, zopor, AIII,
PA3AHYHBIX COOPY?KEHHH, SIBASIETCS [PUYMHOU IIepe-
HECEeHHs] HaCeAEHHbIX ITyHKTOB.

Ospadcras 3posus pacrpocTpaHeHa 6oAee M-
poko, yeM peuHasd. OHa NPUHOCHT 3HAUMTEAbHbIH
yiep6, BO MHOIMX CAy4YasX SIBASETCS TNPHIMHON
OIIOA3HEH.

OBpa?ﬂHaﬂ 9P03HA CBsI3aHa C AMBHEBbIMH OCa/ -
KaMH. 1_[0 HMEIIIUMCA AaHHbIM BE€AHYHHaA TBEPJOI'O
CTOKa AHMBHEBbBIX OCa/ZIKOB B OBpaﬁiHOﬁ CE€TH Ha Iopsi-~
JAOK IIPEBDIIIAET CHErOTaAbIH CTOK.

OcHOBHBIMH (aKTOPaMH, OIPEEATIONIUMH Pa3-
BHUTHE OBPAXKHOM 9PO3HH, SIBASIOTCS: DHEPTHsI MIOBEP-
XHOCTHOTO CTOKa, €ro 3POAHPYoLas CIOCOGHOCTD,
[IPOTHBODPO3HOHHAsI YCTONYUBOCTb TEPPUTOPHUH, OIl-
pezeasieMasi PasMbIBAEMOCTBIO II0POJ, H XapaKTepOM
(Bua, rycrora) pactureabHOCTH. PacTuTeAbHDIH MOK-
POB MOZKET OAHOCTDBIO BAIUTHTb TEPPUTOPHIO OT OB-
pPazKHOU IPO3HUH.

Cpeanss rycTota 0BparoB B AGCHOH 30HE COC-
taBasier 0,08, B aecocrennoii — 0,19, B crennonn —

0,22, B cyxocTenHoit 0,14, B moaynycTbIHHOF
u nyctoimnon — 0,05 km/xm? [3, 144].

Ha paBuuHHON TeppuTopuu OBpazsHasi 3pO3Hs
IMHPOKO pacripocTpaHeHa B npeserax Cpeanepycckoi
u [lpuBorxckoii Bossbmennocreit. [ IrotHoCTD OB-
paroB 3zecb koaebaercs or 10 zo 150 ma 100 km?,
cocraBaass B cpeanem 25-100. Cuabno nopazkenbr
oBpaxkHOH aposueit Boponexckas, Pocrosckas
u Boarorpaackas (npasobepe:be) obractu, Cras-
POIOAbCKAs BO3BbINIEHHOCTD, YTO CBA3AHO C PacCII-
POCTpPAHEHHEM 371€Chb AeIKOPa3MbIBAEMbIX AECCOBbIX
nopoz.

AHaAM3 MHOTOYHCAEHHDBIX ZAHHBIX TPUBOZUT
K BhIBOZI,y O TOM, 4YTO 6OJ\bI_LII/IHCTBO COBpeMeHHbIX OB~
paroB Ha eBporeickoi yactu Poccuu BosHUKAO B pe-
3YABTATE CEAbCKOXO3SIHCTBEHHOIO OCBOEHHUS TEPPUTO-
pun 3a nocaezuue 150-200 rer. Ocobenno sipko ato
nabaozaercss B LlentparbHom ueprosemuoMm paiione,
B 30HaX cTerell U AecocTernel. Y HUYTO2KEHHbIH 3J€Ch

€CTECTBEHHBI PACTUTEAbHBIH ITOKPOB, AErKOPasMbl-
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BaeMble AECCOBble T'PYHTbI CO3JaAM OAAronpHsiTHbIE
YCAOBHsI ZIASI PASBHUTHSI OBPAXKHOH DPO3HH.

YacTel caydau kaTacTpouueckoll aKTHBH3ALMH
OBPA2KHOU DPO3HHU.

Ckaomosas sposust (3posust nous) — 3To pas-
MbIB TOYBEHHOTO TOKPOBA, COTIPOBOKAAIOIIMACS He-
06paTUMOll TOTepel rymyca, CHH:KEHHEM eCTeCTBEeH-
HOTO ITIAOZIOPOJHMS IOYB, YaCTO TOAHBIM YZAAAEHHEM
TIOYBEHHOT'O II0KPOBA.

Ha esponeiickoii Teppuropun Poccun naxoaut-
cs1 3 MAH KM? 5PO3HMOHHO-OIACHDBIX 3EMEAB, UTO COC-
taBAseT 2/3 3emeabHOrO (poHZA.

PasButhe 3posHH TOYB 30HAABHO TPOSIBASIETCS
Ha Pycckoit pasaune. B npeaerax tynapnr, aecoryn-
ZIpbI U CEBEPHOM 9aCTH AECHOH 30HbBI DPO3HUS OTIPEe-
AsieTcsl U3ObITOUHbIM yBAaXKHEHHeM. B 3oHe TyHapbI
MOYBEHHbIH TIOKPOB MPEJACTABAEH TYHAPOBO-TAEEBbI-
MH, a B A€COTYH/IDOBOH U Ha Ce€Bepe NECHOH 30HbI —
MaAOMOIIHBIMH TI0Z30AMCTBIMH I04YBaMH, 06Aaza-
IOIIUMH CAABOU YCTOMYHMBOCTBIO NPOTHB 3PO3HH.
IToz semrezerne 3zech ocBoeno menee 1 % mromazu.
[TrockocTHOl cMbIB TPOSIBASIETCS HA OT/ZEABHDBIX He-
GOABIINX yYacTKaX. PacTHTeAbHbIH MOKPOB TYHZAPBI
BO30OHOBASIETCS] OYEHb MEAAEHHO, TI0ITOMY B MECTax
€ro HapylIEHHs] HPO3US PA3BHBAETCS SHEPTUYHO.

B AecHoii 30He pacrpocTpaHeHbI TOZ30AHCTbIE
U lepHOBO-II0A30AHCTbIe MouBbl. | lepBble xapakTe-
PUSBYIOTCSI MAaAOH YCTOHYMBOCTBIO IMPOTHB 3PO3HH
(ryMycoBbIii TOPH30HT MaAOMOIIHBIH ), ZePHOBO-TIOJ-
30AHCTbIE 6oAee yCTOHUMBbI (TyMyCOBBIH TOPHBOHT
umeer momHocTb a0 30 cm, cozepzxanme rymyca
2-7 %), HO MOCKOABKY OHH GOAbIIIE OCBOEHBI, TO 60-
Aee mozBep:keHbl 3posud. | [romazb cMbIThIX TIOYB
cocraBaster B Aechoit 3ome okoro 10 % mromazu
ceabxosyroauil, a B paiionax I logmockosest — 20 %

u 6oree [238].

MuTencuBHas mouseHHast 9p03Hs IPOABASETCS
B npezerax Cpeauepycckoit u I IpuBorzkckoit BosBbI-
menHocTel, Bpicokoro 3aBoaxsbsi, BXOAAIINX B Ae-
COCTenHyIo ¥ cTenuyio 30HbL. | Ipeobaazarommas yactb
TIAOIIAZIM 3aHSATA YEPHO3EMOM, YCTORYMBBIM K SPO3HH.
B cBssu ¢ BbICOKOH pPacHaXaHHOCTBIO 3EMEAb, Ieo-
MOP(ONOTHYECKMMH M KAMMATHYECKHUMH YCAOBHAMH
cmpitoie ousbl coctaBastior 10-20 %, a B Basoazsbe
20 30-40 % or o6medi nrowazay nameH 1 nacTéuIL.

B nycrbmno-crennoit soue [lpuxacnuiickoit
HH3MEHHOCTH PACIPOCTPAHEHbl CBETAO-KAllITaHOBbIE
u 6ypble TI0YBbI, XapaKTePU3YIOIUeCs HU3KOH IIPOTH-
BO9PO3HOHHON YCTOMYHUBOCTBIO, HO B CBSI3U C MAAbIMU
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YKAOHaMH ITOBEPXHOCTH CMbITbIE€ I10YBbI HE IIpEBbIIIA~

ot 5 % or obwedt mromazu.

HMuTencusno aposus mous passuBaeTcs Ha Iore
HeueprosemHoli 30HbI, 4TO BbI3BaHO BHICOKOH CEAbC-
KOXO3SICTBEHHOH OCBOEHHOCTbIO TeppuTopuu (pac-
IIaXaHHOCTb cepbIx AecHbIX nous Goree 50 %, yepno-
semoB — 65-75 %) u 6raronpusTHBIME ZAT BTOrO
€CTEeCTBEHHbIMH YCAOBHsMH (BbICOKasi pa3MblBae-
MOCTb TOYB U TIOACTHAAIOIIMX T10POJ, PACYACHEHHDbIHA

peAbed, BHAYHTEABHOE KOAMYECTBO ocazkoBb). IIno-

IMaZb CMBITbIX (3POAHPOBAHHBIX) 3eMEAb 37eCh COC-
tasaser ot 10 20 80 %.

Cean — oaun us mauboree omacubrx T
[lposiBrenue ceneii compoBozkzaeTcst paspylieHHeM
HAaCEAEHHBIX IIYHKTOB, JOPOT, Ta30HE(TENPOBOJIOB,
BBIBOJIOM M3 CTPOsl CEAbCKOXO3SIHCTBEHHBIX YIOZHH.
[Toa cereBbIMH MOTOKAMH HEPEKO THOHYT KHBOTHDIE

U AIOJU.

Ocobennoctb cerelt, KoTopas oOIpeeAsieT HX
BHE3AIMHOCTb M OMNACHOCTb, 3aKAIOYAeTCsl B TOM, YTO
ouard 3apozKAeHUs] MOTYT HAaXOZUTbCS B ropax 3a He-
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nenusa ceaeit (no A.U.lllexo):
HHTEHCUBHOCTD TIPOSIBJICHUSA ceJleii:
| — cuabnas, 2 — cpennsis, 3 — cha-
Gast, 4 — TeppUTOPHST TTOTECHIAIb-
HOTO TPOSABICHUA celieil; remesnc
ceqteii: 5 — TasHue JIEJHUKOB, HPO-
PbIB JI€HIKOBBIX 03€p I JIOMIN,
6 — o, 7 — JIOMIN U CHeroras-
HUe; TpaHuibl Teppuropuii: 8§ —
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OK3OTEHHBIE TEOAOTMYECKMWE TITPOLECCHI

CKOAbBKO JIeCATKOB KHAOMETPOB, a pasrpyska HX —
B IIpeAropbe.

Ha esponefickoii Teppuropun Poccuu ceau pas-
Amunbix Bugos (cm. Taba.1.1) unTeHCHBHO mpOsBAS-
1orcsa Ha Cesepnom Kaskase, rae B oTZeAbHBIX rop-
HbIX paHOHAX CeAeBble IIOTOKH MOTYT IIPOXOJMTb
z0 50-70 % arumer Bogorokos [205]. Dtu moroku
HabarozaoTcss Ha Ypare, Koabckom moayocTpose,
o-ax Apxruxu (puc. 3.4).

Ha Cesepnom Kaskase gpopmuposanue ceresbix
TOTOKOB MIPOMCXOAMT B OYarax, CBA3aHHbIX KakK C Zesi-
TEABHOCTDBIO COBPEMEHHDBIX AeIHHKOB (245UuanbHble
ceau ), TaK M CO CKOTAEHHEM PhIXAOOBAOMOYHOTO Ma-
TepHaAa BO BPEMEHHbIX H MaAbIX BogoTokax (Zoxcae-
svie u masHust cueza). Peako ceau popmupyroTes
TpU TIPOPbIBE BOADI U3 03P, 06PA30BABLIMXCS MOCAE
3aBaroB. Hauboabiasi MHTEHCHBHOCTD MPOSIBAEHHUs
cereit Habaozaetcst na [lentparbnom u Bocrounom
Kagxkasze.

Hau6oree wacto na Teppuropun Llentparbnoro
Kapkasa ceaeBble moToku npoxoaaT B 6accefiHax pex
Bakcan, Yerem, Apaon; na Bocrounom Kapkase —
B 6acceiinax pex Camyp, Asapckoe Koiicy. Ha atux
TePPUTOPHUSX OTMEYEeHO INPOXOKJAEHHE ceell Goree
gem no 500 BozoTOKaM pasHOro mopsaxa.

TBepaas cocTaBasolIas ceAeBbIX MOTOKOB B O4a-
rax, CBsI3aHHbIX C COBPEMEHHbIM OAeZeHeHHeM, (op-
MHpPYyeTCsl BHa4aAe 3a CYET COBPEMEHHbIX MOpPEH,
a B 30HE TPAH3WTa — BCAEJCTBHE Pa3MbIBa JPEBHUX
A€ZIHUKOBDIX, CKAOHOBBIX U aAAIOBHAABHBIX OTAOZKEHHH,
a BOZIHas COCTaBASIOIIAsl — I107, BAMSIHHEM TasiHUA CHe-
ra M Jo:zaed AMBHeBOTo xapakTepa. HauGoaree 6aa-
TOIIPUSITHBIE YCAOBHSI IAsl (DOPMHUPOBAHUST DTHX CEAeH
CO3/AI0TCsL TIPH COYETAHUH KAPKOU IOroZbl B BBICO-
KOropbe € MOCAeZYIOIIHMH AHUBHEBBIMH OCaJKaMH.

[lpu opmupoBannu cereBbIX MOTOKOB BO Bpe-
MEHHBIX U MaAbIX BOJOTOKaX TBePZAas COCTABASIOIIAs
(POPMHUPYETCST 3a CYET PHIXAOOBGAOMOYHOTO MarepHana
OCBIIEH, OMOA3HEH, 0OOBAAOB U PYTHX IPOLIECCOB HAU
PasMbIBa PYCAQ, CAOZKEHHOIO PHIXAOOGAOMOYHBIMU IPYH-
tavu. tRuzkas cocraBasnomas o6pasyercst B pesyAbta-
Te AMBHEBbIX 10K/l MAM HHTEHCUBHOIO TasiHUsI CHeTa.

B cpeaneropnpix paiionax ceaeBbie MOTOKHU MPO-

ABMAAKOTCA MEHEE HMHTEHCHBHO.

Cenesbie notoku Ha [lentparbnom u 3anazuom
Kaskase mpoxoasT B OCHOBHOM B HIOAE M aBTyCTe,
a HauboAbmas ceaeBas aktuBHocTb B /larecrame
HabAI0JIaeTCsl C MIOHS IO aBTYCT; Ha YepHOMOPCKHX
ckaonax ['naBHoro Kaskasckoro xpe6ra B mpezenax

Ton I. Esponelickas uacnip

Kpacnozapckoro kpast cxoz ceaell MozKeT MPOHMCXO-
JUTb C Masi 110 CEHTsIOPb.

Camble MoIIHbIE ceAeBble TIOTOKH C eJIHHOBpE-
MEHHBIM BbIHOCOM OOAOMOYHOrO MaTepuara 06beMoM
10 1 man M® HabarozaoTcs B 6accelinax pex Llent-
parbHoro Kapkasa (Baxcan, Uerem). Ha ne60ab-
KX peKaxX eJMHOBPEMEHHbIH BbIHOC COCTABASIET

10-100 Toic.M’, Ha marbix pexax — g0 10 Toic.M’.

YacToTa M pacxoabl ceAeBbIX MOTOKOB 3aBHCST
OT MHOIMX (JAKTOPOB; TIPH MPOYUX OJUHAKOBBIX YCAO-
BUSIX TIPOCAEKHMBAETCS CAEAYIOIIAsi 3aKOHOMEPHOCTD:
4YeM KpPYIIHee BOJOTOK, TEM pexke IMPOXOAAT CEAEBbIE
[IOTOKH, BOABIIIE UX PACXOZAbI U €AUHOBPEMEHHBIE BbI-
HOCBI. Ha HeKOTOprX BpeMeHHbIX U MaAbIX BOJOTOKaXx
¢ OOABIIMMH 3allacaMH PhIXAOOOAOMOYHOIO MaTepHa-
Aa CeAeBble MOTOKH MOTYT IIPOXOJHTD €KETOJHO.

B ropax Koabckoro moayocrposa ceanr popmu-
PYIOTCSL B BOZOTOKAX TEPBOTO MOPSIZIKA B TOPHO-TYH -
poBom nosice. Vlarepuarom ars popmupoBanus cereit
SIBASIIOTCSL CKOIIAGHHsI B PYCAAX 9THX BOJIOTOKOB HPO-
ZLYKTOB paspylleHHsi THeHCOB, T'PAHHTOB, CAQHIIEB.
Cean popmupytorcst B nepuos, cHerotasinus (BTopas
TOAOBUHA Masi — TepBasi oAoBHHa Hionsi). | lopropsi-
emocTtb ux — B cpeaneM 1 pas B 10 aer [228].

Ceau unrencusno npossasiorest Ha | loasprom
u [ lpunorspuaom Ypare. Ha ITorsprom Ypare cern
(POPMHPYIOTCSI TPEUMYIIECTBEHHO Ha BOCTOYHOM
CKAOHE B FOABLIOBOH 30He, a Ha | Ipunoasprom u Ce-
BEPHOM — Ha 3arlaZHOM, B BepXHeH 4acTH IOAbLIOBOH
W TYHZPOBOH 30H.

Ceau 06bIMHO CBSI3aHbI C BECEHHHM CHETOTasIHH -
€M U UX CXOJ HaBAIOZIaeTCs MPU PE3KOM MOBbITIEHHH
TeMIlepaTypbl BO3ZyXa B COYETaHMM C AHBHEBbIMH
ocagxamu. O6beMbl €/IMHOBPEMEHHBIX BHIHOCOB HE3Ha-
uuTeAbHbI, MoBTopsieMoctb — 1 pas B 15-20 et [228].

FOmxubiii Ypar — pafion noreHumarbHO BO3-
MOZ2KHOTO (POPMHUPOBAHHSI CEAEH.

B npeaerax esponelickoit wactu Poccun aktus-
HOCTb CeAeH BHAYMTEABHO IOBBIIIAETCS BCAEJCTBHE
texnorennoro Boszeficteuss. Ha Cesepuom Kaskase
B6Au3H YepHOMOpPCKOro mobepexsbsi CYIIECTBEHHO IMO-
MOAHSIOT 3arachl PbIXAOOOAOMOYHOTO MaTepHaAa
orsaabl Hosopoccuiickoro nementaoro kombunara,
a B paitone r. T pipHBIay3 cean yacTo QopMHpPYIOTCS
B OTBaAax, obpasyromuxcs 1npu goborae pyaol. Me-
XaHHU3M (DOPMHPOBAHUsI TEXHOTE€HHbIX ceAeH TaKo#
K€, 4TO U eCTECTBEHHBIX, HO MOBTOPSIEMOCTDb yBe-

AHUYHUBAETCA.
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Kapcrosbie aBAenus 1mmpoko pacrnpoctpane-
HbI B eBpomelickoil wactu Poccun u Hepeako cy-
ILECTBEHHO BAMSIIOT Ha SKOAOTHYECKHE YCAOBHSI.
[Toasemubie kapcToBbie GopMbI MpeaCTaBAEHbI Tpe-
IIMHAMH, [I0PaMH, KaBepHaMH, IIOAOCTSIMH, KaHaAaMH
u nemepamy. Ha semHoll moBepxHoCTH 06bIMHBI Kap-
pPbl — KOPPOAMPOBaHHbIE OOHAKEHUsS] CKAAbHBIX MO-
POJI, 3aMKHYTble [TOHHUKEHHST B PEAbE]E: TIOHOPBI, BO-
POHKH, MYAb/Ibl, PBbl U KOTAOBHHbI-CYXOZOABI, CAE-
Ible OBPard ¥ JIOAMHBI.

Kapcrosbie (opMbl MOryT 6bITh 3allOAHEHbI OT-
AO2KEHHUSIMH U3 MEeHee PaCTBOPHUMbBIX OCTATKOB I'OPHbIX
opoJ, (ZLOJ\OMI/ITOBaﬂ MyKa, T'AMHA, 60KcUTbI, (ocdo-
PHTbI), O06BAaABHO-IAIOBHAAbHbIX 06pa3OBaHMH, HaTe-
KOB H KPHUCTAaAAOB KaAbLMTa, AbJla, pexke cepbl, PAI0O-
pHTa, LEAECTHHA, & HHOT/IA CKOIIAEHHI OPTaHHIECKOro
BEIIeCcTBa U “KYyAbTYPHOTO CAOSI .

KapcTtoBbie Boabl oTAMHAIOTCSI MOBbINIEHHOH
MHHepaAu3alHed, 6OABIIUMH CKOPOCTSIMH JIBUKEHUSI
[0 CETH TIOAOCTEN U BBICOKUMH PACXOZAMU B OYarax
pasrpysKH.

BakapcToBaHHbBIE TOPHbIE TIOPOZbI HEPABHOMEPHO
ocAabAeHbI, HEPeAKO 6GPEKYHPOBAHbI. XapaKTepHbI
MeCTHble HapyHIEHMs] MX 3aAeTaHus. | mapororuyec-
Kasl CeTb B KapCTOBbIX 0OAACTAX M3pekeHa, MeCTaMU
OTCYTCTBYET; THUIIHYHO IIOTAOLIEHHE ITOBEPXHOCTHBIX
BOZIOTOKOB; BCTPEYAIOTCS] KAPCTOBbIE 03€Pa, IUB0LH-
4eCKHU TepsIoIIHe BOAY U BHOBb 3aroAHsiemMble. Ha Ta-
KUX TEPPUTOPHSIX CYILECTBYIOT 6acCeHHbl KapCTOBBIX
BOJ, C MOIIHbIMH COCPEJZOTOYEHHbIMH B 30HAaX TEKTO-
HHUYECKUX HApPYIIEHHH TOTOKAMH 3THUX BOZ.

CymecTBytomas 3akapCTOBAHHOCTb BO MHOTOM
yHacAeZ0BaHa OT JPEBHHUX 3I0X KOHTHHEHTAAbHOU
ZleHy ZIallvH.

CoBpemenHoe pasBHTHE KapCTOBBIX SIBAGHHH Orpa-
HUYEHO TIPUIIOBEPXHOCTHBIM 3aAeTaHHEM PACTBOPHMBIX
TOPHBIX TIOPOJ: COAEH, THIICOB M AHTH/PHUTOB, JOAOMH-
TOB U M3BECTHSIKOB, TpereAoB u onok. CooTBeTcTBeHHO
C MHHEPAAbHbIM COCTABOM KapCTYIOIMXCST TI0POJ, Bbljie~
MIIOT YeTbIpe THIIA KapCTa: TaAOMAHbBIH, CYAb(QATHbIH,
KapOOHATHbIA U CHAMKATHbIM, aKTHUBHOCTb M OIACHOCTb
KOTOPBIX B STOM PSIZY TOCAE0BATEABHO YMEHBILAIOTCS
Ha TopsizioK. PacrpocTpaHeHye HX cOBPeMEHHbIX MPOSIB-
AeHHH TIOKa3aHO Ha CXeMe, BOCIIPOU3BOJSILEH C yTOYHE-
musivu gannble H.B.Poauonosa [197] (puc. 3.5).

Tarougretii cospemermblii Kapcm NPOSIBASETCS
B HEMHOTHX MeCTaX. JTO COASHO-KYIOAbHbIE CTPYK-
TypbI ZIeBOHCKHX MOpoz Ha p.Bomvb u nepmckux mo-
poa B paiione Coab-Maenka, ozep dabron, Backyn-
4aK, 3aAezKH NEPMCKHX COAeH B HU30Bbsx p.Bumepa,
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okpecrnoctsix Coaukamcka, Depesuuxos, Crepau-
6ameBa u aesoHckux corell B HoBomockoscke, ok-
pectroctsax Conbsbrueroacka, Crapoin  Pycce.
3zech 06bIMHBI HCTOYHUKH COAEHBIX XAOPHAHBIX HAT-
PHUEBbIX BOZ, COCTaB KOTOPDbIX (POPMHPYETCS] Ha TAy-
6unax 20-200 M, rae moa MOKPOBOM TepPUreHHbIX

[I0POJ, PACTBOPSIETCST KPOBASI COASIHBIX IIOPOJ.

AKTMBHOCTD TaAOMZHOTO KapcTa MO2KET BbI3bI-
BaTbcsi MCKyccTBeHHO. | logseMHOe BblIeAaunBaHUe
coreit npoussogurcsi B Hosomockoscke u Hp6wm-
kapaake (Pecnyb6amka Bamkxoprocran). Takoe ke
npousBoacTBo AefictBoBaro B 11.Ceperoso 70 nposa-
Aa B 1984 r. paccorozobpisaromeit ckpazkunbl. ['aro-
MZAHDbIH KapCT MOKeT MPHHHMATh KaTacTPOPHYECKOe
Pa3BUTHE TIPH 3ATOMIAEHHSIX COASHDIX WIAXT U PYy/AHHU-
KOB, KOTOpPOE COMPOBO2KAETCS OYeHb KPYMHbIMH
nposaramu (10 100 m B nonepeunuke) nopos kKpoBAK
Ha TIOBEPXHOCTH 3EMAH.

Cyavhammbiii kapcm nopaz<aeT SHAYMTEAbHbIE
TePPUTOPHH: CyBIIMPOTHYIO roAoCy OT I IckoBa 710 102k~
Horo mobepezxbs 03.VIabMmenb; morocy cesepo-Boc-
TOYHOI'O l‘IpOCTI/IpaHI/IH, HpOTﬂHyBLHy}OCﬂ OT ZJOOAHUHDbI
p.Boromka uepes zoaumpr pex Emupr, Cesepnas
Jsuna, [Tunera, Kynoit k yerbio p.Mesenb; snauu-
TeAbHbIe MAOLIAZM Ha IoTe | MMaHa, y4aCTKH B HHzK-
nem Teuenuun pek Cyxoma um Bsartka 6aus ycrbs
p.ITmxma; Ha ocTpoBax Ioro-samazHoro nobepe:kbs
Hogoit Bemau; o61mmphyio cy6MepHAHOHAABHYIO MO~
arocy B llpesyparbe, oxBarbiBaromyro HH30BbS pek
Uycosas, Coirsa, Deras u zp.

Kapbornammuoiii kapcm 3sanuMaer obmmpHble
npocTpancTpa. Firo nosepxHocTHbIE (POPMbI BCTpeda-
10TCS B CyOMEPUAMOHAABHOH TOAOCE OT BEPXOBbEB
pex Cozx u Juenp o zoaun pex Beaukas u Uepe-
xa; Ha M:o0pckol BO3BBINIEHHOCTH, HeGOABIINX
ydacTkax B Kapeaun, B IIHPOKOH MoAoce, BKAIOYAIO-
me#t goamnbr pek Jlow, Oxa, Mocksa, Kiasbma,
Juenp, 3anagnas Jpuna, Boara. B npeaerax Boab-
moro Kaskasa, na [ Tact6ummnom u Cxkanucrom xpe6-
tax u B xpebrax Jlarecrana, kap6oHaTHbBIE IT0POZbI
3aA€raloT O6bIMHO 0] TePPUreHHbIM TTOKPOBOM YeT-
BEPTHUYHDbIX, pexke ME3030HCKHX HAH TaAeO30HCKUX
oTAoxkenuit mommuoctbio Menee 40 M, obmaxkasch
B ob6pbiBax 1Mo 6eperaM peKk M CKAOHAM VIIEAHH.
3zech XapakTepHbI BOPOHKHM pasMblBa 110 OBparam
1 6arKaM H KapCTOBO-CY(P(O3HOHHbIE BOPOHKH Ha MexK-
Zypedbsx, B MecTaX IOTAOIIEHHs IPYHTOBBIX BOJ 3a-
KapCTOBAHHbIMH TOPOJaMH.

B paiionax ¢ 6oaee MOIIHBIM MOKPOBOM Tep-
PUIEHHBIX OTAO:KEHHH MOBEPXHOCTHbIE KapCTOBbIE
(OpMBI OTCYTCTBYIOT, HO 3aKapCTOBAaHHbIE MOPOJbI

9kozeonoeus. Poccuu
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a0 ray6bunn 200-300 M cozepxcar 6oAbIme 3amachl
MPECHDBIX BOJ, 3a CUET KOTOPBIX OCYILIECTBASIETCSI BO-
ZlocHabO2KeHre MHOTMX obAacTeH.

Cospemennblii kap6OHATHBIA KapCT CTAaHOBUTCS
OITaCHBIM IIPH TEXHOT€HHOM BbIMbIBAaHHH 3aIIOAHHTEAS
U3 [IOAOCTEH HUAM PACTBOPEHHH KapOOHATHBIX IOPOJ
KUCABIMH IIIaXTHBIMH BOJAMH M IIPOMBIIIAEHHBIMU
CTOKaMH.

Cuauxammetii kapcm ormeden Ha | [puBoazx-
CKOM BO3BbIIIEHHOCTH B Z0AuHe p.l1H3a B mareoreno-
Bbix Tpenerax u B Mp6ure. Ou npeacrasren npo-
BaAbHbIMH BopoHKamu 710 50 M B nonepeunuke u 12 m
rAy6HHDBI, BOSHMKAIOIIMMH TIpH PACTBOPEHUH TpeEIe-

AOB HeﬁTpaAbeIMPI 1 0COOEHHO IHEAOYHbIMHU BOZAaMH.
I"IaCTbIe IIPOBAaAbI B I/Ip6I/ITe CBsI3aHbl C yTEYKAaMH CO~
ZAOBbIX BOJ, HA MECTHOM IIPDOHU3BOZACTBE.

ZJlas KapcTa B 11eAOM XapaKTepHa TeXHOTeHHas
aKTHBH3aLMA TPoBaAbHbIX aABAeHui. Ona HabAOza-
eTcst pu paspaboTKe KapbepoB, MPHU MPOXOJKE rop-
ubIX BblpaboTok (Hampumep, Ha JeHuHrpazckom
cAaHieBoM MecTopoxxzenuu, B [ logmockosrom 6y-
poyroabHoM 6bacceiine, Ha CeBepoyparbckoM 60KCH-
TOBOM MECTOPOXS/ICHHH M MHOTHX ZAPYTHX MECTaXx).

OKOAOTHYECKH OMacHble MOCAEACTBHUS KapCTa BO3-
MOZ2KHbI Ha MHOTHX ydacTKax Tepputopuu Espormeii-
ckoit Poccun.
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panenua rapcma (dannvte
BCET'HHT'EO):

TEPPUTOPHI  PACIIPOCTPAHEHNS
Kapcra: I —  rajoujgHoro,
2 — cyabarnoro, 3 — rap6o-
HATHOrO, 4 — CHIMKATHOTrO
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Karacrpopuueckue nposiBAeHUs KapcTa HepeaKo
CBSI3aHbI C €r0 aKTHBHDBIM Pa3BHTHEM Ha 3HAYHTEAb-
HOH TAY6MHE T10Z; TIOKPOBOM TEPPHIEHHBIX OTAOZKE-
auii. 1o Mecta coreaobbrau B Coab-Maenxe, De-
pesnukax, Ceperoo u Hosomockoscke.

B Coab-Maenxe B 1906 r. satonuro corsnoit
kapbep, a B 1979 r. paccoab saTomuan maxry; Kap-
CTOBO-CY()(POSHOHHBIE TIPOBaAbl M OCEZaHHs MPO-
IOAKAIOT BO3HHKATb OKOAO HOBOHW /IEHCTBYIOIIEN
I1aXThl.

B Depesunxax 8 1986 r. 6bia paspymen oaun
U3 PYAHHUKOB MO Z06blYe KAaAHHHBIX COAell H3-3a
3aTOMAEHHUS HAZICOAEBBIMH BOJIAMH H MOCAEZYIONIE -
ro o6pasoBaHHsi MPOBaAa Ha TOBEPXHOCTH 3EMAH
1o 200 m B monepeunuxke.

B 1994 r. paspymeno azanue B HoBomockosc-
Ke, IZe JAeHCTBYIOT CKBa:KHHbI IO Z0ObINE PACCOAOB
U3 BepXHEIEBOHCKUX COAEH.

KpymnHbiii npoBar rAMHMCTOro ZIeAIOBUSA Haz KyH-
rypckumu ruricamu B 1992 r. npepsanr asuzkenue mo-
€37I0B Ha MarucTpaAd B ZoAuHe p. Dabka 6aus Kyn-
rypa. AHarorudHbIE TIPOBAABI PETYASIPHO TPOMCXOJST
Ha Kocoropbe Deabckoll 0AuHBI 0KOAO Y (bl

Bosmozubie npeaynpeauTeabtbie Mepbl CBsiza-
Hbl C OTBOZOM IIOBEPXHOCTHBIX BOJ, AMKBHJALHEN
yTedeK M3 BOZOINPOBOJA M KaHAAM3aIMH, COXpaHEHHEM
€CTeCTBEHHOI'0 peKHMa KapCTOBbIX BOZ, YCHAEHHbIM
KpeIAeHHeM BbIPpaOOTOK, TaMIIOHa:KeM, LIeMEeHTHPO-
BaHHEM M CHAMKATH3aLMeH 3aKapCTOBAHHBIX MOPOZ.

Cyddosus kak pesyAbTaT (UABTPALMOHHOTO
PAsPYIIEHUS U TIEPEMEIIEHHS] PhIXABIX MEAKO3EpPHHC-
TBIX T0POJ, UAM BallOAHHMTEAS] TPEIIMH M KapCTOBbIX
IIOAOCTeH pa3BMBAETCS HA YYACTKAX C AKTHBHDBIM JBH-
»KEeHHeM I10/I3eMHbIX BOJ,.

B npupose ona ocobenHo 3ameTHa MO PeYHbIM
6eperam B oAoce GbICTPOro craza ypOBHEH MOZ3eM-~
HbIX BOJ IIOCA€ IIaBOJKOB, y POJHHKOB, OCOOEHHO
Ha BO3BbIIIEHHOCTSIX IeHTPaAbHbIXx obracTedt u [lo-
BOAKbsl, T/Zle DPO3UEH BCKPbIThl TOHKO3EPHHUCTbIE
CAIOZIUCTDIE M TAMHHCTBIE TIECKH Me3030sl.

[uapotexmiyeckoe CTPOUTEABCTBO MOZKET PE3KO
H3MEHUTb ycAoBusi cy(osun. Varas mrotuna B Bep-
xoBbsix p.Ocerp 6aus Tyabl, coszaBmas 0370pOBH-
TEABHBIH BOZIOEM y MECTHOTO /IOMa OTZbIXa, MepeXBaTH-
A2 GOADIIYIO YacTb B3Becel B BOJAX MOAOBOZbsI, paHee
06€CIIeYHBaBIINX KOABMATALHMIO HIKHEKAMEHHOYTOAD-
HbIX HW3BECTHSKOB B PYCA€ PEKH. Cy(quOBHOHHblﬁ BbI-
HOC BallOAHUTEAS M3 TPEIUMH U MOAOCTEH H3BECTHSKOB
HIZKE TAOTUHbI YBEAUMHA MX BO/IONPOHHMLIAEMOCTDb /IO
TIOAHOT'O TIOTAOILIEHHs PEUHbIX BOZ. | pexAeTHee BOZOIIO-
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HmxeHne B KoTAoBaHe | laBrosckoit [DC ma p.Ypa
YBEAHUYHAO KOIPPUUIHUEHT (PHUAbTPALUU ITEPMCKHX U3~
BecTHsikoB okoro ee pycaa ot 0,4 zo 200 m/cyr.
Bbicokue rpaguentn! Haropa, coszaBaeMble B 110/13eM-
HBIX BOZaX OKOAO IIAOTHHbI, BBISBIBAIOT CY((QO3HOH-
Hble ZeOPMALIMM B 3EMASHBIX IAOTHHAX, B MOPOJAX
Ha TIPUMBIKAHHSIX MAOTHH K CKAOHAM PEYHbIX ZIOAHH.
Taxue sBAeHHst CONPOBOKAANN, HAIPUMED, CTPOHTEAD-
cTBO MAoTHHBI Basysckoro Bosoxpanuauia y r..3y61108
U JIPYTUX THAPOTEXHUYECKHX OOBEKTOB.

Pas:muzkenne u cMelenue KpynHbIX Macc BOZO-
HaCBIIIEHHbIX [I€CYaHO-TAMHHUCTBIX TPYHTOB BO3MOZK -
HO U3-3a BUOPALMOHHOIO BO3/EUCTBUsI 1I0€3/0B, Tsl-
?KEABIX MEXAaHM3MOB M MalllMH, COTPSICEHHH IIpU
B3PbIBAX. -SHAYHTEAbHbIH YJaCTOK HACHITH U3 epeyB-
Aa2KHEHHDIX CYTAMHKOB CITABIA BHH3 I10 CKAOHY Ha KO-
corope y cT. XoMyToBo ceBepHee |yabl. Anaroruu-
HOE CMeIeHHe I1eCYaHOro dKpaHa Ha 3aTOIAEHHOM
otkoce ctpousmeiica Csupckoit ['DC nocaezosaro
BCA€ZL 3a B3PBIBOM II0pOra B PYCAE PEKH.

Ilpocaakn aréccoBuanbix mopoa. B rommbix
palioHax eBporneiickoil vactu Poccuu mmpoxo pac-
TIPOCTpaHeHbI AéccoBble mopoabl. Ha Tepputopuu
Cesepuoro Kaskasa, Pecrrybauku Kaambikus, Boa-
rorpaackoil u PocToBckoll obaacTedl oHM MAaleo6-
pasHO IMOKPBIBAIOT GOADbILIME ITAOIIAJAH PAaBHHUH H I10-
BEPXHOCTH BBICOKHX PEYHbIX Teppac, B BHJE IIAH(POB
pacripocTpaHeHbl B npearopbax Kaskasa. Momusoctb
ux ot 10-20 70 120 m B Boctounom [ Ipeaxaskasbe.

B Llenrparbuoit Yepnosemnoit u Heueproszem-
HOH 06AACTsIX AECCOBblE IOPOZDbI PACIPOCTPAHEHDI
Ha HEKOTOPbIX BoZopasaeAax v Teppacax. MomHocTtb
ux 3zecb peako npesbimaer 10 m.

ZlAst AéccoBbIX TOPOA XapaKTEPHO PasBHUTHE OCO-
60ro Tuma AeopMaLMd — MPOCAJKH, BO3HHUKAIOIIUE
TIPH YBAQ:KHEHHH. | aKkue ropHble TI0pobl Ha3bIBAIOT-
csl IPOCaZIOYHbIMU I'PYHTaMH.

B npupoaubix ycroBusix mpocagounbie aedop-
MalHH{ Pa3BHUBAIOTCS Ha IOHHKEHHBIX y4aCTKaX Tep-
PUTOPHH, TJe CKAIIAHBAIOTCA aTMoC(epHble BOZbI.
[Ipu aTom obpasyroTcs HeccTouHbIe TOHHKEHUS pas-
AMYHBIX ()OPM U pasMepOB, KOTOPbIE HA IOTe TOAY4YH-
AM HasBaHHE II0ZOB MAM IIPOCAZOMHbIX (CTEIHbIX)
6ar0ze11. FIx pasmepbl OT HECKOABKHX J€CSTKOB
10 MHOTHX COTEH MEeTPOB, FAy6HHa gocTHraet 2-3 M.

[lpu xossiicTBenHOM OCBOEHHH TeppHTOPUH,
CAOZKEHHOH AECCOBBIMH MOPOZAMH, BCAEJCTBHE HEOP-
raHH30BaHHOIO COPOCA XO3SUCTBEHHBIX BOJ, yTeYeK
U3 KOMMYHMKaUMH, HH(QUAbTPAUMH BOJAbl B TPYHT
Ha OpOIIaeMbIX MacCHBaX PAa3BHBAIOTCS PasAHYHbIE
npocazodHble Je(opMaluu rpyHTOB. B saBucumocTu

9kozeonoeus. Poccuu




OK3OTEHHBIE TEOAOTMYECKMWE TITPOLECCHI

OT HCTOYHHKOB 3aMaqMBaHHsl HA MOBEPXHOCTH 3EMAM
Pa3BHBAIOTCs IIPOCAZO4YHbIe (POPMBI peAbeda Toded-
HOro (AOKaAbHOrO), AMHEHHOrO HAM IIAOILAZHOTO
tunoB. B 3aBuCHMOCTH OT CTPYKTypbl MOPOJ, HX COC-
TaBa BEAMYMHA MPOCAZIOK MOMKET AOCTHraTh 2-3 M.
YBAazkHEHHE MOPOJ YaCTO MPOMCXOZUT HEPaBHOMEP-
HO, T0TOMY M TIPOCAJKH TI0 MAOILAZM Pa3BHBAIOTCS
HepaBHOMEPHO, BbI3bIBasA Ae(OPMALIMM H Pas3pyIleHHe
coopy:keHHH. | akue SBAEHMS OTMeYeHbl B palOHaxX
Cesepuoro Kaskasa (I'posuniii, I'eopruesck, Byaen-
HoBcK ), B Pocrosckoit o6aacti (Boarogouck) u apy-
rHX MecTax.

[ Topazsennoctn Tepputopun mpocagxkamu ore-
HHUBAeTCs] KOAHYECTBOM IPOCAJOYHBIX (POPM peabeda
Ha €JVHMIY IAOIIAZM U KO3(Q@HULHEHTOM IOpazKeH-
HOCTH UMH TEPPUTOPHH, TIPECTABASIOIINM OTHOLIEHHE
[AOLLA/H TIPOCAZOYHBIX (POPM K ITAOILAZH H3y4aeMOH
Tepputopud. /At 3TOM 1leAM MIMPOKO HCHOAb3YeTCs
ZleIHpPUPOBAHUE a3POKOCMOCHHMKOB. | lenerpariy-
OHHO-KapOTazKHble METOZbl II03BOASIOT OBICTPO MOAY-
YaThb XapaKTePUCTHKH IIAOTHOCTH U BAA2KHOCTH I10pOJ,
Ha GOABIIOH MAOLIAAY U OLEHHUBATb IPOCAZOYHOCTD
MOPOZ MO paspesy U IAOLIAAH.

Jeprauus (BerpoBasi 3posmua) Moy MeHee
pacrpocTpaHeHa 10 CPAaBHEHMIO C BOJHOH 3pO3HeH.
Berpeuaercst B ocHOBHOM B CTeNHOH M TOAYIYCTbIH-
uoit somax. Jleasiuyuu 3/ech MozBep:keHbI AerKue
IecYaHble W CylecyaHble I0YBbl, TOHKO3EPHHCTBIE
TECKH H TIbIAEBaTbIe CyIlecH, AéccoBble nopozpl. Yac-
TO TPOSIBAGHHE IIPOLECCA HOCHT KaTaCTPOPUYECKHH
xapakTep. | IbiabHble uyepHble 6ypu 1969-1970 rr.
na Cesepuom Kaskase ymuuro:uau mocesbr Ha 60Ab-
IIMX TIAOIIA/ISX, MECTAMU CHECAH CAOH mouBbl 70 70 cm
TOAILIMHbBI, 3aChIlAAH MEAKO3EMOM AeCHble MOAOCHI,
MPPUTALIMOHHDbIE CETH, HAaCEAEHHbIE MYHKTbI, JO0POTH
U Ipyrue oObeKThl.

Jedrsuus mous Habarozaerca Ha Cpeanem Jo-
HY B TpezieAax mecdaHbrx MaccusoB, Ha CTaBpomoab-
CKOHl BO3BBIIIEHHOCTH, B IPeAropHbIX paioHax Ka-
6apauno-barkapckoin u Kapauaeso-Yeprecckoi
Pecrry6auk. Ouarn geAsuy recyaHbIX MOYB HUMe-
10Tcs Ha mobepexsbe Kacrmiickoro mopst.

B Cremnom Zlony BerpoBoii aposueit napyeno
20 70 % nrowazu necuanbix nous u zo 40 % mnro-
IaZ¥ CynecyaHbIX IOYB.

Ilposieaenue II'TI B paiionax kpuoAuTozOHDI
HAXOZHTCS B TECHOH CBSI3H C KAUMATHYeCKHMH, TeOMOp -
(DONOTHIECKHUMH M I€OKPHOAOTHYECKHMH YCAOBHSIMH.

Cezonnoe u Moo ICIMHEE NPOMEPIAHUC-0IM-
maueanue nopod, o6pasoBaHHe KPHOI€HHbIX (POPM

Ton I. Esponelickas uacnip

peAbe(a, PasBUTHE M YCTOMYMBOCTh GHOTEOLIEHO30B —
BCE 3TO TECHO CBsI3aHO C TEMIIEPATYPOH BO3ZyXa,
OCaZIKaMH, CHETOOTAOKEHHEM, XapaKTepoM peAbeda,
AbZIOHAChIILIEHHOCTBIO MEP3ABIX I0POJ, 3aieraHHeM
[10/13€MHbIX AbZOB.

B (opMupoBaHME KAMMaTH4ECKHX YCAOBHH eB-
pornefickoll wactu Poccun BaxkHOe 3HawYeHHE HUMEIOT
paziMaIMOHHbIE U LIMPKYASIIHOHHbIE (aKTopbl. | 0z0-
BOH IPUTOK CyMMapHOH coaHeunoi pazmanmu (Q,)
usmensietcs saech ot (20-25)10° k/x/m? B apkTu-
yecknx mmpotax g0 (50-55)00° k/x/m% Ha 1ore;
6oabmas vactb Q. (65-75 % or cymmbr 3a roz)
HPUXOAUTCA Ha IMepuoj Mai-ceHTsa6pb. Pazuanu-
ounbiii 6aranc semuoi nosepxuoctu (R), sBasio-
IHHCS Pe3yAbTUPYIOIIEH MPOIECCcOB TenAoobMeHa
Me:K/ly TOPHBIMH MOPOZAMH H aTMOC(epPOH, HAM30K
K HyAI0 Ha apKTHYECKHX OCTPOBAX, yBEAHYMBAETCS
zo (6-8)0° x/lx/m? Ha mnobepersbsix CceBepHBIX
mopeii u gocturaet 19007 k 2k /m? B 10:KHBIX paii-
onax. Cumxenne snavennit Q. u R B manpasienun
K ceBepy OOYCAOBAHBAaeT INHMPOTHYIO 30HAABHOCTD
B pacripeieAeHHH TemrepaTyp Boszayxa (t,,), mou-
BEHHOTO U PacTHTEAbHOro mokposa. Ha apkruuec-
KHX OCTPOBaX CPEJHEr0Z0Bble 3HAYEHHUS t,, ZOCTHTa-
ror 10... 13 °C, B KpuoAMTO30HE MaTepyKa OHH H3-
mensiiorest ot 1,5 10 6,5 °C.

[lpurok Ayuncroro Ttemaa siBAsieTCss SHepPreTH-
yeckol 6a30H (POPMHPOBAHUS TYPOYAEHTHOTO TEIAO-
obMeHa, ucnapenus, TenA0o60poToB B rpyHrax. Hec-
MoTpst Ha To, uto esporneiickuii Cesep pacronrozen
B 30He U3GBITOYHOTO YBAAZKHEHHMs, 3aTPATbl TeErAA
Ha HCTIapeHHEe C 3EMHOH MOBEPXHOCTH COCTABASIIOT
B tynaposoit soue 0,4-0,6 or R. Coornomenue
Mezkzy Typ6yAeHTHbIM Teraoob6menom u R cocrasasi-
er 0,35-0,5. CymecTBenHO Bo3pacTaeT aKKyMyASILIHs
TeIAa MOYBOH 3a TEMAbIH Ce30H [0 CPABHEHHIO C YMe-
peHHbIMU mHpoTamH. | ennoBoit notok B rpyut (B)
mozker gocturath 3-6 % 1o orHOmeHHIO K CymMap-
noit paguaumn u 10-14 % — no orsomenuo k pa-
auanponnomy 6araucy [219]. Coornomenus B/Q.
u B/R ars ymepennnix mmpot cocrasasior B cpez-
uem 3 u 5-7 % coorsercraento.

3umoit BeayIIyIo poAb B (DOPMHPOBAHHH KAHMA-
Ta I/II‘paeT BaHaAHO-BOCTOquIﬁ HepeHOC BOBﬂ,yU_IHbIX
macc. [ loctymaenue tenna ¢ Araantuku cymectsen-
HO CMAr4aeT KAMMATHYeCKHEe YCAOBHSI B 3aazHbIX
paitonax Poccun. TpaHcqopmanys BosaymHbIX Mace
TIPUBOJUT K MePHUHOHAABHOH 30HAABHOCTH KAHMATA.
B Boabiesemennckoit TyHape, rae BAUSHHE aTAQHTH-
YEeCKOro MepeHoca OCAABAeHO, KAMMAT HpHOGpeTaeT

4Y€PTbl KOHTHHEHTAAbHOCTH.
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Bausinue kammara
06yCAOBAMBAET IIMPOT-
HYIO U MEpPHAHOHAABHYIO
30HAABHOCTH PACIIPOCT-
paHeHHs  MHOTOAETHE-
mepsabix ropoz, (MMIT)
B KPUOAHTO30HE M TAY-
6UHY CE30HHOTO TIPOMep-
sanus. [O:xuas rpanuia
KPHOAHTO30HBI TIPOCAE-
»KMBAeTCsl 10 CeBEepPHOH
gacti Koabckoro moayoc-
TpOBa, ZaAee Ha BOCTOK

OHa IIPUMEPHO COBIIAZA€T

¢ Tlorspupmv  xpyrom
(puc. 3.6). Cnronmas
KPHOAMTO30Ha ~ 3aHUMAeT

o-Ba Ceseproro Nezosu-
TOTO OKeaHa H CeBepO-BOC-
TOYHYIO 4acTb Doabruese-
Meabckoit TyHzaper. | Ipe-
PBIBHCTast KPHOAHTO30HA
pacripocTpanena Ha Koab-
CKOM TIOAYOCTPOBE, M-OBE
Kauun, 8 Marosemenrn-
cxoil u Doabmesemenn-

Puc. 3.6. Cxema pacnpocmpanenus Epuoumo3onsl Ha e8PONeicKom
Cesepe Poccuu (macuumad 1:8 000 000; dannvie BCETHHTEO ):
I — 10:kHan rpanuia KpuoJnTo30HbI; 2 — cuonmHas KPpUOJINTO30HA 3 — npepbi-
Brcras kpuomrosona; 4 — llomsapustit kpyr

CKOH TyHZpaX.

Me:zxay TemrepaTypoli Bo3ayxa, ¢ OZHOH CTOPO-
HbI, TEMIIEPaTypOH M MOIIHOCTBIO MEP3ABIX TOPOJ,
C JAPYroH, He CyILIeCTBYeT IIPSIMOM 3aBUCHMOCTH.
Ha apxruueckux u cybapkTuuecKux ocTpoBax MHpH
temnepatype Bosayxa 10... 13 °C cpeanerozoas
TeMIlepaTypa TOPHBIX IIOPOJ H3MeHseTca OT 1
a0 12 °C, ma ceBepo-BocTOKe eBPOIEHCKOH YacTH
Poccun npu Temneparype Bosayxa O... 6 °C moryr
popmuposatbes Taruku [41, 49]. Tlpuuunoii npo-
CTPAHCTBEHHbIX BapHALHUH TeMIIepaTypbl MepP3AbIX
nopoz (t.) Ha orpaHHYeHHbIX 110 IAOIIAZH yYaCTKAX
ABASIETCA OTEIASIIOIIee BAMSIHHME CHE2KHOTO TIOKPOBa,
KOTOpOE B TOAMYHOM IIHKAE MOZKET OILeHHBATbCS
B 3-5 °C. B npezgerax maTepuka camble HU3KHE TeM-
IepaTypbl MHOTOAETHEMEP3ABIX I0POJ, OTMEYalOTCsl
Ha BO3BbIIIEHHbIX y‘{aCTKaX CeBepO‘BOCTOKa BOJ\b‘
1Ie3eMeAbCKOH TyHZAPDI. JIAs ciAOIIHOM HUBKOTeMITe -
patypHoii kpuoautosonnl (t, = 4... 5 °C) xapax-
TepHbl MomHOCTH Mep3Abix mopoz zao 300-400 w,
ara npepbisuctoit (t. = 2... 4 °C) — a0 100-
200 m. Y3kyio moaocy BAOAb [02KHOH TPAHMIIBI KPHO-
AMTO30HBI 3aHHMaeT OCTPOBHAsi KPHOAMTO30HA, Xa-
paKTepusyeMasi TeMIepaTypod Mep3Ablx ToAm ot 0
a0 2 °C u mommoctbio g0 50, peaxo 100 wm.
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['Ay6una ce30HHOro OTTaMBaHHs MOILHBIX TOAIL
MMIT Bapbupyer B 3aBHCHMOCTH OT HUX AMTOAOTH-
4ecKoro coctaBa. B HanpaBaenuu c ceBepa Ha 10T OHa
usmensiercs ot 0,2 70 0,9 M Ha 6yrpucTbix TopdsiHu-
kax, oT 1,2 70 2,5 M Ha CyrAMHMCTBIX TpyHTax u OT 2
20 3,5 M Ha meckax.

Kpnoautororuueckoe cTpoenne BepxHeidl wacTu
toarnu MMI 1 3aBucur ot renesuca u Bospacra oTro0-
*xenui. Hanboree pacrpocTpanenn! B persone aario-
BHAAbHbIE, AAAOBUAABHO-MOPCKHE M 03€PHO-aANOBH-
aAbHble OTAOKEHHS C HU3KOH AbJHCTOCTbIO B SIIH-
reHeTHYecKHX H cuHreHetnueckux Ttoamax IMIMIT.
Bboicokas abauctocts (a0 0,4) xapakrepna A osep-
HBIX ¥ 60AOTHBIX OTAO2KeHHH. | AflMarbHbIE U TASLIH-
aAbHO-MOPCKHE OTAO2KEHHsSI MOTYT UMETb AbJHMCTOCTD
a0 0,4 mpu sakoHoMepHOM y6bIBaHHMM ee B paspese
¢ TAy6HHOM.

[Ay6unbr cesonHOro oTTaMBaHHs MaAOMOIIHBIX
MMIT ¢ nosepxHocTn B mpeserax peruoHa M3MeHs-
torcs ot 0,5 M B HauGoAee CypOBbIX YCAOBUSIX CeBe-
PO-BOCTOYHOTO CEKTOpa perHoHa a0 2 M u 6oaee
B 10:6HOH U 3anazHoi ero dactsix. [Ilupoko pacnpo-
CTpaHeHHble B peruoHe MecyaHble TPYHTbI CIOCOGCT-
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4aeTcss HaubOAee UHTEHCHB-
HOE TIPOSIBACHHE KPHUOTEHHbIX
npoueccos [41].

B ycaoBusix espomeii-
cxoro Cesepa HanboabInas
MOIIHOCTb MEP3AbIX TOAIL
OTMeYaeTcsi Ha TepPUTOPUH
Tumano-I Tevopckoit Hed-
TErasOHOCHOH I1POBHUHLIHH.
B oporpaguueckom ortHO-
menuu 3710 | lewopekas Hus-
MEHHOCTb — 3ab0AOuUeHHas],
crabo pacureHeHHass paB-
HHHa, 110 BOCTOYHOMY KPAro

KOTOPOH

KM 8]0 (I) BIO

1(?0 24}0 KM

Puc. 3.7. Cxema paitonuposanusa Tumano-Illenopcroit nposunyun
no ycaosuam pazeumusn kpuozennvix I H

(macwmaé 1:8 000 000; dannvie BCETHHI'EO ):
HOJIOOIACTH ¢ NPENMYINECTBEHHBIMI OTMETRAMU MTOBEPXHOCTH, M:
1—0-50, 2 — 50-150, 3 — > 150; I-IV — kpuorennpie odiactu

NPOTSATUBAETCA
[I0AOCA BO3BBIIIEHHOCTEH
YPAAbCKOTO  HaIpaBAEHHsI
c Bbicotamu 6oaee 200 m —
rpazabr Uepubmmena (232 m)
u Yepnosa (229 m). ['un-
COMETPHIECKHE
a0 100-150 m xapaxTepnbr
A1 CEBEPHOM TPUMOPCKOH
TATOTEIOIIEH

OTMETKH

FO2KHOH,
K IIMPOTHOMY OTPE3KY ZO-
Aunbl  p.Jlewopa wacreit
Brizenase-

HHU3MEHHOCTH.

BYIOT 60Aee TAyOOKOMY OTTAWBaHHIO, IIOITOMY IpPaK-
THYECKU B AIOOOH YaCTH PETHMOHA MOTYT HaOAKOZATHCS
TAyOUHBI CE30HHOTO OTTAMBAHMS 0 2 M. -BOHAAbHbIE
0COBGEHHOCTH CAOSI A€THETO OTTAUBaHUsI HAUOOAEE Bbl-
pazKeHbl AT TOPPSIHBIX U CYTAMHHCTBIX TPYHTOB, OT-
HOCHUTEAbHO O0Aee peAKHX B PeTHOHe.

B npeaerax kpHoAuTosoHbl HabAIOZAIOTCS pas-
AHYHbIE KPHOreHHblEe (QPU3HUKO-T€OAOTHYECKHE SIBAE-
HMsI: KPHOTEHHbIE TPELIMHbI U ITOAUTOHAABHO-2KHAb-
Hble AbZbI, Oyrpbl U NAOLIAAY MyYeHHs, TePMOKap-
CTOBbI€ M TEPMO3PO3HOHHDbIE (DOPMbI peAbeda. A]\ﬂ
pErvMoHa XapaKTePHbI TAKHE 9K30re€HHbIE IBAEHHs, KaK
6orota M Aalzpl (Ha Mobepexsbe), MsATHA-pPa3AyBbl
Ha IecyaHbIX FpyHTaX, 3PO3HOHHbIE (POPMbI perbeda
B NIPUOPOBOYHBIX YaCTsIX BO3BBIIIEHHOCTEH, COYETAI0~
IIHECs], BO3MOKHO, C TEPMO3PO3HOHHbIMH (POPMaMH.
B Bocrounoit npearoproii yactu peruona HabAroza-
IOTCs1 KapCTOBbIE (POPMbI peabeda.

pacnpOCTpaHex-me KPHUOI'€HHbIX IIPOLIECCOB U SIB-
AEHHH OGYC]\OB]\CHO COCTaBOM H CTPOEHHUEM TOPHDbIX
mopoJ,, HaAU4YUEM H YCAOBHUAMH 3aA€raHHUsA IIOA3€EM~
HbIX Ab/ZIOB, TENAOOOMEHOM noposg ¢ aTMoccpepoﬁ.
B CBsABU C TEM 4YTO AbAOCOZAEPKaHHE IIOPOJ BO3pac-
Ta€T B C€EBEPO~BOCTOYHOM HaAlIPpAaBA€HHH, 3/1€Cb OTME~

Ton I. Esponelickas uacnip

Mble B peAbefde KpPyIHble
BospbunenHoctn — Manosemenbckass 1 Doabiese-
MeAbCKasl TYHZPbI — OTAMYAIOTCS CTAAKEHHDBIM HOAO-
FOBOAHHCTBIM PEAbE(OM C MAaKCHMAAbHBIMH OTMETKa-
mu otaerbnbix rpaz (“myciopos”) zo 160-240 m.

['uapocerp peruona ornocutcst k 6Hacceiiny ce-
BepHbIX Mopel u npeactaBaena p.l levopa B ee Hix-
HEM M CpeJHEeM TEYEHHH, ee IPUTOKAMH M MEAKHMH
pexkamu, BrazaromuMe B | ledopckoe mope.

Ha reppurtopun Tumano-Ilewopckoit nedrera-
30HOCHOH IIPOBHHUMH HauboAee paCIPOCTPaHEHb
KPHOTEHHbIE TIPOIIecchl caeayromux tunos [42]: mo-
po3060iiHOe pacTPeCKHMBaHHE M POCT IIOBTOPHO-
*KUABHBIX AbZIOB, TEPMOKAPCT, CE30HHOE U MHOTO-
AeTHee MydYeHHe, COAH(PAIOKIHUS, TePMO3PO3Hs,
nosoo6pazosanue MMII, B menbueii crenenn —
3a60AauHBaHHE U ZeQAALHA.

Cxema pasBUTHS KOMIIAEKCA KPHOTEHHDBIX IIPO-
LIECCOB Ha TE€PPUTOPHH IPOBHHLIMH ITOKa3bIBAET CAe-
aytomee (puc. 3.7). B o6aactu npumopckux kpuo-
naroe (1) Beaymum mpoueccom sBAseTcss 3a60Aa-
4pBaHHe. -30Ha CIAOWIHBIX Mep3Abix nopoa (1)
XapaKTepPHU3yeTCsl PaclpOCTPaHEHHEM KPHOTEHHOI'o
pPACTPECKUBAHHs, POCTA TOBTOPHO-KHAbBHBIX AbJOB,
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TepPMOKAPCTa, My4eHHUsI, COAMPAIOKILIMH, SPO3HH TI0 He-
peram pek. B 30oHe mpepbIBUCTBIX MeP3ABIX IO-
poa (111 ) nonoAHuTEABHO TIPOSIBASIETCS D0A0Bas Je-
pasiuus. [ lydenue, HoBoOGpasoBaHHe MeP3ABIX MO-
POZL 1 0A0Basi AePAALMS NpeobrazatoT B obractu V.

[ TopazsenHocTb KpHOreHHBIMH TIpOLIECCAMH, Pa3-
BUTHIMU B TIpeZeAaX MOPCKHX Teppac M PABHHH, BO3-
pacTaeT ot 60Aee APeBHUX K HoAee MOAOABIM 06paso-
BauusiM. Ha yyacTkax HeoTeKTOHMYECKHX TOAHATHH
BO3pACTAET 0PaAEHHOCTb CKAOHOBBIMH I1POLIECCAMH.

3.3. 9KOAOI'O-TEOXMMHYECKAA
XAPAKTEPHUCTHKA

CoBpemennoe 3KOAOTO-IeOXHMHYECKOE COCTOSI-
HHe AaHAMAQTOB eBpomeiickol wactu Poccum om-
PEAEASIETCS] TIPEMMYIIECTBEHHO XapaKTEPOM TEXHO-
reHHOH HarpysKH M B MeHbIIEH Mepe BAMSHHEM TIpHU-
POAHBIX HCTOYHUKOB T'EOXMMUYECKOTO BO3/EHCTBHs
(rAaBHBIM 06pa30M MECTOPOKAEHHH MOAE3HBIX HCKO-
TaeMbIX ).

Bausiue nocaeznux vanboaee nposisaeno 8 Koab-
CKOM perHoHe (MeHO-HHKEAEBbIe, amaTHT-HeeAMHO-
Bble, PEJKOMETaAAbHbIE H JPYTHE MeCTOPOKEHHs),
Ha 1oro-sanaze Poccun (zkeae30pyzHbIE MECTOPOZK-
aenns), Ha Cesepnom Kaskaze (moaumerarmuec-
KMe, peJKOMETaAAbHbIe, He(TSHbIE MECTOPOALICHNUS ),
B Boaro-Ypananckoit o6ractu (HedTsHBIE MEeCTOPO:-
aenusi), Ha Ypare (MeZHO-KOAYeZAHHDBIE, PeIKOME-
TaAAbHbIE H MHOTHE JPYTHE MECTOPOKCHMS ).

OcHOBHbIE HCTOYHHKH TEXHOTEHHOrO 3arpsi3He-
HMSI PACIIOAOZKEHbI B 3alaJHOHM, LIEHTPAAbHOH M 10K~
Ho# yactax Esponeiickoit Poccun. Caabas Texnoren-
Hasi Harpyska HaOAIOJIAETCSI B CEBEPHOH U CEBEPO-
BOCTOYHOH YacCTsIX.

B esponeiickoit wactu Poccuu MozkHO BbIAEAHTD
CAeZyIolIHe KPYIIHble 3KOreOAOTHYeCKHe IIPOBHHLMH,
XapaKTePUSYIOLIHeCs] OINPeJeACHHbIM COYeTaHHeM
npupoaubix (TyHAPOBbIE, TaekHbIE U T.J. ), TIPUPOJ -
HO-TeXHOTeHHbIX (CeAbCKOXO3AHCTBEHHbBIE) H TEXHO-
[IPOMbIIIIAEHHbIE )

rennpix  (ropHo-zob6biBaomye,

9KOCHUCTEM:

1. Koabckas (mpupoanbie — TyHzpOBbBIE C Ipe-
obrazlaHHEM TEXHOTeHHbBIX — TOPHO-Z00bIBAOIINX

Y TIPOMbIIIAEHHBIX);

2. Cesepoespornieiickas (npuposnble — TyHZAPO-
Bble M Tae:KHble B COYETAHHH C NPHPOSHO-TEXHOTeH-

HbIMH — AeCOXOSHﬁCTBeHHbIMPI) s
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3. Cepepo-3anazuas (mpupoguble — TaekHble
C TOZYMHEHHbIM PA3BUTHEM IPHPOAHO-TEXHOTEHHbIX —
CEAbCKOXO3SHCTBEHHBIX U TEXHOTE€HHBIX — MPOMBDIIII-

J\CHHbIX) 5

4. llentparbnaa (mpupogHble — TaekHO-Aec-
Hble B COYETaHHH C IIPUPOJHO-TEXHOTEHHbIMH —
CEABCKOXO3SIICTBEHHBIMA W TEXHOT€HHbIMH — IIPO-

MbII_LU\CHHbIMI/I) 5

5. Llentparbno-Yepnosemnas (peakue coxpa-
HUBLIMECS] IPUPOAHbIE — CTeIHble C IIpeobAaZaHUEM
TEXHOTEHHDbIX — IPOMbIIINEHHDIX U IPUPOJHO-TEXHO-
FEHHbIX — CEAbCKOXO3AHCTBEHHDIX);

6. Cesepo-Kaprasckas (moauunennbrie mpupos-
Hble — CTerHble ¥ TOPHO-CTEMHbIE C MPeobAaZiaHueM
HPHPOJHO-TEXHOTEHHBIX — CEAbCKOXO3SHCTBEHHbIX
M TeXHOreHHbIX — ropHo(HedTe)z06bIBaIONINX );

7. Boaro-Ypanbckas (HusKas cOXpaHHOCTD TIPH-
POZHBIX — AECOCTENHbIX U CTEIHbIX C IIHPOKUM pas-
BHTHEM [PHUPOAHO-TEXHOTEHHBIX — CEABCKOXO3SIH-
CTBEHHDBIX U TEXHOTEHHbIX — IPOMBIIIAEHHDbIX U He@-
TeZ06bIBAIOIINX ).

[ Tranomepuoe nromazHOe 3KOAOrO-reoXuMUYeC-
Koe M3ydeHHe AaHAuIapTa eBporelckoi yactu Poc-
CHH TIOKa He IPOBEJEHO, MMEIOIMecs JaHHble OXBa-
ThiBalOT TeppuTopuu Kpynubix ropoaos (Mocksa,
Cauxr-Ilerepbypr, Tyra, Cmonrenck, bpsmck, Myp-
maHck, Apxanreabck, OpeHbypr u ap.), HEKOTOPbIX
obaracteil u ysaoB sarpssuenua. OleHka SKOreoxu-
MHYECKOTO COCTOsIHHsI eBporeiickoli dactu Poccun
HpHBOﬂI/ITCﬂ Ha OCHOBAHHH MHOI'OAE€THHUX CTATHUCTH~
4eckux AaHHbIX, MybAukyembix ¢ 1974 r. B emxeroa-
ubix 0630pax MIOM, a Take mo pesyabratam cre-
LMAaAbHOTO TEOXMMMYECKOTO M3yYeHHsl TeppHTOPHH
Koabckoro moayocrposa u MockoBckoit obaacty,
nposegensoro B 1991-1996 rr. UMI'P3 B pamxax
nporpamm “I'eosxororus Poccun” u “I'eoxumumyeckas
kapta Poccun”.

Koabckaa nposunnus — ozna us 6orareiumx
ropHo-pyanbix Tepputopuii Poccun ¢ unTeHCHBHO
Pa3BUTOH TOPHO-METAAAYPTHYECKOH IPOMBDIIIAEH -
HocTbio. (OCHOBHBIMM TMPHPOAHBIMH HCTOYHHKAMH
TOKCHYHBIX METAANOB SIBASIOTCS KPYITHblE PadOHBI:
meauo-HukeAesble ([ leuenrckuii, Arapeuenckui,
Monueropckuit); :xeresopyauniit  (Oreneropckuii);
HeeruH-anatutoBbil (XU6HHCKUIH); amnaTHT-zKeAe-
sopyaubiii (Kosaopckuit); peaxomeraarbmprii (MNo-
BO3EPCKUH) U MEAKHE MeCTOPOZ/EHHS U PYAONPOSB-
AEHHsI MeJH, HHKeAs, MOAHO/JeHa, XpoMa.

9kozeonoeus. Poccuu
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Teppuropuss mpoBUHLIMM cOCTaBAsIET CeBepo-
BOCTOYHYI0O 4acTb DaaTuiickoro murta. [losepx-
HOCTb — CKaAMCTOe MAaTo. B ceBepHoi#l wacTu mpo-
BHUHLIMH PACIpPOCTPaHEHbl KyCTapHUYKOBbIE TYHZPbI
Ha TYHZPOBBIX I'\€eBbIX U TOP(MSIHHUCTO-IAEEBbIX MOY-
Bax. Cpeansia u 102kHasi 4aCTH 3aHATbI €AbHUKAMH
H COCHSIKaMH Ha T'A€EBO-II0ZBOAHMCTBIX ITOYBaX C IIH-
POKHMM pacIIpOCTpaHeHHeM OOAOT U 03ep.

OCHOBHBIMH HCTOYHMKAMU MPOMbIIIAEHHOTO 3a-
TPSIBHEHUS! SABASIOTCSI TOPHO-METAANYPIHYECKHE KOM-
6unatbl “Ceseponnxerp” (r.Mouueropck) u “I'le-
genranukerb. (ropoza Huxeap u Banoaspubrit).
[ Ipombimaennbie Boi6pochr B atMocepy (TszkeAble
METaAAbl, COEJHHEHHs] Cepbl U XAOPA) COCTABASIOT
JLECSITKM ThICSY TOHH B rof. PesyabraToM uHTEHCHB-
HOTO a®POTEXHOIEHHOTO 3arps3HEHHs] HA 3HAYMTEAb-
HbIX TEPPUTOPHUSX ABASETCS CYIIECTBEHHAs Zerpaza-
UM AQHAIAQTOB BIAOTb 0 YHUYTOMKEHHSI PACTH-
TEABHOCTH M €CTEeCTBEHHOTO MOYBEHHOTO TOKPOBA
¢ 06pa3OBaHMEM TEXHOTEHHBIX ITyCTOMIEH.

3HauyuTeAbHOE BO3ZEHCTBHE Ha COCTOSHHE OK-

PY:KAIOIIEN CpPeAbl OKa3bIBAIOT FOPHO-A06bIBAIOILIHE

“ ”

u oboraturesbubie mnpeanpusitis: AO  “Amnarur”,

Onreneropckuit, Nososepckuit, Kosaopexuit 'OKu.

OTCTOHHMKM U OTBaAbI STHX TPEATIPUATHH 3aHHMAIOT
5 % nrowazu TeppuTOpHH.

Jlpyrue mpeanpuaTHs, pacroAOzieHHbIE Ha Tep-
putopun  Koabckoro moayocTposa (MammHOCTpOH-
TeAbHbIe, CyZOPEMOHTHbIE, AepeBoobpabdaThIBarolIye,
TPAHCIIOPTHbIE, IAEKTPOCTAHIMH), TaK:Ke BO3ZEHCT-
BYIOT Ha OKPY?KaIOILYI0, B TOM 9HCAE TE€OAOTHYECKYIO
cpeny.

Texnorennble MCTOYHHKH ¥ HPUPOAHbIE KOHIIEH-
TPALMU TOKCHYHBIX METAANOB SIBASIIOTCSI TPHUIHHOH
UX aHOMAaAbHO BbICOKHMX COZEpP:KaHUH B TOYBE, /OH-
HBIX OCaJKaX, BOJE, sIFEAE.

[eoxumuueckue accoumanuu aHOMaAbHbIX 30H
OTpazKaloT MHHEPAAbHO-T€OXHMMHYECKYIO CHEeLM(PHUKY
MECTOPOKAEHHUH U KOMIIAEKCOB KOpPEHHbIX MO0/,
HO 0c060€ BO3/eUCTBHE Ha DKOTEONOTHUECKYIO 06-
CTaHOBKY OKa3bIBaeT COCTaB IepepabaTbIBaeMOro
Ha FOPHO-METaANYPIHYECKHX U TOPHO-000raTHTEeAbHbIX
MPEJTNIPUATHAX CbIPbsl U NIPUMEHsIEMbIX PEareHTOB.

3arpsisHeHHe MOYB M JPYTHX KOMIIOHEHTOB OK-
py2Kaollend cpeabl TOKCHYHBIMH METAAAAMH, CEpPOH,
XAOPOM C CYMMapHBIMH TIOKa3aTEASMH 3arps3HeHHs
(Z.) 60aree 32-128 oxsarbiBaer cbime 35 % Bceit
mromazu (puc. 3.8).

B cBssu ¢ Meraarorennueckoil 30HaABHOCTDIO
U CIEUU(PUKON MPOMDIIIAEHHBIX [PEATIPUITHH COCTAB

Ton I. Esponelickas uacnip

reOXMMHUYECKHX aHOMaAHH BapbHUPYeT: Ha CEBepO-3a-
Tazle TepPUTOPHHU TIPE0OAAAIOIIMMH 3aTPsI3HUTEAIMH
SIBASIIOTCSI HUKEAb, MeZb, KOGAAbT, CBHHEI M IMHK
(ayroobpasuas sona ot r. Hukeab zo m. [Toaspubie
Bopu), ceunen, uuak (ropoga Cesepomopck, Kuab-
JAMHCTPOH), Ha IOro-3amaje — (ocdop, CTPOHLHH,
HUOOUH, UUPKOHUH, LE3UH, AQHTaH U JPYTUE PeJKHe
aaementb! (Anarut-Kuposckas sona).

Coznep:xaHus TOKCHYHBIX XHMHYECKHX SAEMEH-
TOB B BEpXHEM CAOE TI0YB 3HauMTeAbHbI (r/T): HH-
keap — 15-800, ko6arbr — 3-15, meap — 20-500,
ceunen, — 15-460, uunx — 165-4200, crpowumii —
60-3500, pocpop — 650-6500, nesuit — 18-200,
aantan — 18-200, mupkommii — 60-6000, uuo-
6unn — 20-200.

Konnenrpauuu ceppr naxoastes na yposue 2-4
qouosbix suauennit (0,02-0,04 %), aocturas Ha or-
aeapubix yuactkax 0,3 %. Kak npasunro, makcumy-
Mbl KOHIIEHTPALIH# Cepbl COBMAAIOT C KOHTYPAMH MH-
TeHCUBHbIX aHoMaAu# Metaaros. [lonoca co smaue-
HHsIMH KoHLeHTparmi cepbi Ha yposue 0,04-0,07 %
pasBHUTa BJIOAb T06epezsbs Dapeniesa mopst, uto, Be-
POSITHO, O6YCAOBAEHO €TI0 BAHSIHHEM.

Coaeparanne paauonykauzos (uesuii-137) coc-
raBaser menee 103,701 Bk /km? no Beeit Teppuro-
PHH, YTO COOTBETCTBYET COBPEMEHHOMY TAOGAaAbHOMY
Qony.

BcaeacTsue caaboro pasBuTHSI CEABCKOTO XO-
34HCTBa CoziepakaHMe B N0YBAX MECTHLMAOB U HUTPA-
toB HeBeAuko. (Duxcupyercs muskaa (1-2 xr/ra
B 1“01[,) HUHTEHCHUBHOCTD BbIIIaZlEHUA HI/ITpaTHOFO as3oTa.

CeBepoeBponeiickaas NPOBHHIHA HauMeHee
3aTPOHyTa TEXHOTEHHbIM 3arpssHeHHeM. PasBuTble
371eCb MPEHMYILEeCTBEHHO AeCONPOMbICAOBbIE PAOOTDI
He HapylIaloT MPHUPOJHBIX COJAEPKAHUM XHMHYECKUX
DAEMEHTOB.

Teppuropuss mposunHIME pacrionaraeTcst B ce-
BepHo#l yactu Bocrouno-Esponeiickoii maatgopmbr.
[ ToBepxnocTtn mpeacraBaser co60H MOPEHHYIO XOA-
MHCTO-TpsizoBYto paBHuHy. Ha cesepe ee npeobrazna-
IOT TYHZPbI U AECOTYHZPDBI, Ha IOre — CMeLIaHHble
M XBOHHO-IITUPOKOAUCTBeHHbIe Aeca. /ast pernona xa-
PaKTEPHDbI MOZB0AUCTBIE TIOYBbI PA3HON CTEIEHH 3a-
60AauMBaHUA U [ECTPOr0 MEXaHHYECKOTO COCTaBa.

Y3AbI 3arpsisHeHHs IPHYPOYEHDBI K IPOMbIIIAEH-
ubiM ropogam (Apxanreabck, Coixrosrap, [leuopa,
Bopxkyta). Haunnaroreecst ocsoenne neranbix mec-
TOPOKAEHUA Ha MaTepuKe H IHIeAbe MOKeT Hapy-
IIMTb TIPUPOJHOE PaBHOBECHE.
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Cegepo-3anagnaa nposunnus. OcHoBHbIMU
HCTOYHHKAMH 3arpsisHEHHsl 371eChb SIBASIOTCS IIPO-
MBbIIIAE€HHbIE IIPEATIPUATHA PETruoHa, IIpexKAe BCEro
Canxr-I lerep6yprexoit arromepannu — XuMudeckue,
MaIlIHHOCTPOUTEAbHBIE, MeTaAA000pabaThIBaKOILNE,
SHepreTHUeCKUe. 3arpsAsHEHHe TOKCHYHBIMH MeTaA-
AaMH, CBsI3aHHOE C IIPUPOHBbIMU UCTOYHHKAMH, OTME -
geno B Kapeaun B HesHaunTeAbHBIX o6bemax.

[lpoBunimsa pacrioraraetcsi B ceBepo-3anazHOR
vyactu Bocrouno-Esponefickoit maargopwmbr. [ losepx-

HOCTb €e IIPEeACTaBAseT COO0M HU3MEHHYIO PABHHHY,
IIEPEKPBITYIO0 TOAILEH PBIXABIX YETBEPTHYHBIX OTAO-
xxenuit. Ha cesepe mposunimu pacrpoctpanensr Mo-
XOBbIE U AMIIAHHHUKOBbIE TYHZAPDI, [IEPEXOASIIHE K IOTY

B €AOBbI€ A€Ca Ha IIOA30AHUCTDIX ITOYBax.

3anﬂ3H6HI/Ie TOKCHYHbIMH METAAAAMH BbIsIBAE~
no ua reppuropun 100 Toic.km? (cm. puc. 3.8), oxsa-
toiBaromeit paitonpl Canxr-Iletep6ypra, Munckoro

3aAHMBa H ]\aaox&cxoe 03€PO0.
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B paccmaTpusaemoit mpoBuHLME pasBUTO 3ar-
pssuenue nutparamu (a0 20-30 xr/ra), necruuuza-
mu (a0 2-4 xr/ra — [lckoBckas obaactb). Buauu-
TeAbHO BblmazeHue HuTpatHoro asora (puc. 3.9).
K r1oro-sanagy or Caunkr-Ilerep6ypra Bbissrena
30Ha sarpsisHeHusi nous uesuem-137 unTencusHoC-
o10 1-5 Ku/xm?; mmpnna sounr oxoro 40 km, mpo-
tsxennoctb 150 km.

IlenTparbnas nposunuus sxaroyaer Mockos-
ckyto, Cwmonenckyo, Kaaymcxyo, fpocarasckyo,

Tsepckryro, Kocrpomekyio, Kuporcexyio, Baaaumup-
ckyto, HMBanosckyto, Pssanckyio, Huxeropoackyto
obaactu, Pecnybauky Mopaosus.

[TosepxuocTb npoBunLME — BoAHHCTasl, MecTa-
MH BCXOAMAEHHAsl PABHUHA, PACIIOAOKEHHAS B AECHON
30He. BerpewaroTcss xBolHbIE, XBOHHO-ITHPOKOAHCT-
BeHHble Aeca. | [peo6AazaloT MOZ30AHCTBIE MOYBbI;
Ha IOT€ PaclpOCTPAHEHbI Cepble AECHbIE TOYBbI, CMe-
HSIOIIMECS] 3aTEM OIOJ30A€HHBIMH MAH BbIILIEAOYEH -
HbIMH YepPHO3EMaMH.
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Puc. 3.9. Cpednezodosoe nocmyn-
JleHUe HUmMpPAmo6 HAaA CeabCROXO-
saiicmeennvle yeodva, ke/ea (dan-
note UMI'PD):

1 — 0-10, 2 — 10-20, 3 — 20-30,
4 — 30-40, 5 — 40-60; 6 — 30na Jecon
U TYHAPBI; 7 — rpauuipl cyObeKTOB
MDepepari; 8 — rpaHUTBI HROTEOTPO-
BuHIMIL (cM. puc. 3.8)
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Ha nposunimio npuxoautest MakcHMaAbHbIE TIPO-
MbILIAEHHbIH TOTEHLIHaA eBporeiickoi yactu Poccun
TP He3HAYUTEAbHbIX MCTOYHHMKAX HPHUPOZHOTO 3ar-
pasuenus (pocopurnr). [loanbii criektp mpompi-
AEHHBIX TIPOM3BOJCTB, IMHPOKOE Pa3BUTHE CEAbCKOTO
X03AHCTBa ABAAIOTCS MPMYMHOH MHTEHCHBHOTO 3ar-
PSABHEHHS T€OAOTHYECKOH Cpesbl.

Tokcuunpive MeTaraMH HanboAee 3arps3HEHbI
Mocxkosckas u Huzxeropoackas o6aactu (Z., Ha ypo-

sre 32-128).

Cpeanuii ypoBeHb 3arpsisHEHHsI MOYB TIECTHIIM -
aavu (2-4 xr/ra) xapakTepeH JAs LIEHTPAAbHOH,
I0}KHOH M IOr0-BOCTOYHOH 4YacTeH MPOBHMHIMH. Y po-
BeHb 3arpsi3HEHUs] II0YB HHUTPAaTaMH — CPeJHHH
(20-40 xr/ra) (cm. puc. 3.9), a ara Mockosckoit
obaactu — 30-40 xr/ra.

Teppuropust orAmuaercss cpeaHel M BBICOKOH
CPENHET0J0BOM HHTEHCUBHOCTBIO BbINA/IEHHUs] HUTPAT-
Horo asota (> 2 kr/ra); MakCUMaAbHbIH ypOBEHb
BbIMazieHUH xapakTepeH aas MockoBckol o6aacTi.

Mockosckas o6aacmwb npeacraBaseT coboii pe-
THOH C BbICOKOPA3BUTHIMH IPOMBIIIAEHHOCTBIO U CEAb-
CKMM X03AHCTBOM. OTO CaMblH I'yCTOHACEAEHHbIH pe-
rion Poccun. 3aech B 70 ropozax, 100 moceaxax
rOPOJICKOTO THIa U MHOTOYHCAEHHbIX Z€PEeBHAX MPO-
:xuBaeT 16 man wea., zeficteyror 1100 npombnmren-
ubix 1 400 ceAbcKOXO3AHCTBEHHBIX MPeATPUATHH.

Cambiit 60oabmoii ropon Poccuiickoit Mezepa-
nuu — Mocksa (okoro 9 MAH 4eA.) okasbiBaeT MHO-
roakTOPHOE BAMSIHME Ha SKOHOMHYECKOE, COLMAAb-
HOE M IKOAOTHYECKOE COCTOSHHE PEerHoHa.

B o6aacTu npeseAbHO BbICOKHE YPOBHH HCIIOAb-
30BaHMsl IPHPOZHBIX PECYPCOB — BOZbI, AECOB, 3€M-
AM, MHHEPAAbHOTO CTPOMTEABHOTO ChIPbsi, GOAbIIIHE
06'beMbI HpOMbIH_U\eHHbIX Hu 6bITOBbIX O0TX0J40B, a TaK~
7Ke BbIOPOCOB Pa3AMYHbBIX BPEAHbIX BEIIECTB B OKPY-
xatomyio cpeay. CaesacTuem aToro siBAsieTcst ucTo-
IIeHHe TIPUPOJHBIX PECYPCOB, CEPbE3HOE yXYZLIeHHe
SKOAOTHYECKOTO COCTOSTHHSI CPEZbl U YCAOBUH *KM3HHU
nacerenus. B atmMmocpepy MockoBckoi
06AacTH TIOCTYNAlOT TNbIAEBbIE, Tra3006pasHbIe
M a3pO30AbHbIE BBIGPOCHI TPEANPUATHEH [POMbIIIACH-
HOCTH, SHEPTeTHKH, KOMMYHAABHO-6bITOBOIO OOCAYZKH-
BaHUsl, CEAbCKOXO3SHCTBEHHOrO MPOM3BO/CTBA, TPAHC-
TI0pTa, OYHCTHBIX coopy:eHul, cBarok. CymMapHbIi
roz0Boit o6beM Boibpocos npesbiuaer 330 toic.T. B pe-
3yAbTaTe IlepeHoca 3THX BEIUeCTB IOTOKAMH BO3ZyXa
3arpsisHsieTcsi aTMocepa BOAU3H HCTOYHHKOB BhIOPOCOB
M Ha 3HAYUTEABHOM YJAACHHM OT HHX.

OCHOBHPIMH 3arpsIBHUTEASIMH aTMOC(EPbI SBAS -
IOTCSI TIbIAb M COZIEP?KAILUMECS] B HEU Ts?KEAbIE METaA~

102

Abl, paCTBOPHMbIE (POPMbI KHUCAOT U corell (HuTpa-
Thbl, HUTPHUTbI, CyAb(ATbI, XAOPH/IbI, (PTOPHDI U T.JL.).

Armocdepubiii  Boszyx Haumboree —3BarpssHeH
B LIEHTPAABHOH, CEBEPO-BOCTOYHOH M BOCTOUHOH YacCTSIX
06AACTH, UTO OMPEZAEASETCS] PACTIOAOKEHHEM HCTOYHH-
xoB sarpssuenuss (Mocksa, Mprrmmu, Xumku, Aro-
6epupt, Buzgnoe, [Togoanck, Ceprues I'locaa, Bockpe-
CEHCK), a TaKzKe TOCTIOZCTBYIOIIMM 3allaZIHbIM TIepeHO-
com Betpos. Cpeau sarpsisuuTeeil 1pe0BAAAIOT TIAD,
TsKeAbIe MeTaAAbl (CBHHEl, LIMHK, Me/b, HHKEAb,
PTYTb), OKHCAbI a30Ta, CyAb(aTbl, xropuabl. Hopma-
THBHbIE TIOKA3aTEAH TI0 CO/IEPZKAHMIO BPEHbIX BEILECTB
yacTo mpesbimienbl B 2 pasa u 6oaee. Vakcumarbhas
HHTEHCUBHOCTb 3arpsi3HEHHs] aTMOC(EPHOTO BO3ZyXa
HabArozaetcst B mipesierax Vocksbt u ee oxpectHOCTEH,
Bocxpecencka, Cepruesa [ locaga, daextpocraru, I'lo-
ZI0AbCKa. -30HbI HAHGOABIIErO 3BarpsisHEHUsl BO3ZyXa
npoctupaiorcs Ha 3-20 KM OT OCHOBHOTO HCTOYHHKA.

Kak kpurtnueckoe oleHHBaeTcsi KauecTBO BO3ZLY-
xa B Kpacnoropcke, Banammxe, Zomozesose, Ho-
runcke, Opexoso-3yese, Cepruesom [locaze.

['To mepugepnn 308 KPUTHYECKOTO SKOAOTHYECKOrO
COCTOSIHUS, a TaK:Ke BOKPYT IIPOMbBIIIACHHBIX LIEHT-
pos — Kauna, /lmurposa, No6uu, [1eaxopa — obcra-
HOBKa BOBJYIIHOTO 6acceiiHa OLIEHMBAEeTCS KaK HaIps-
»keHHas1. KoHIeHTpaluy 3arpssHAIONINX BEIIeCTB 3/eCh
ZOCTHraloT U HeckoAbko npesbiuator | IAK.

O6mas mromaab 3arpssHeHus aTMOC(HEPHOro
25-30 % M
BO3J/lyXa COCTaBAsieT 2)- o Tepputopuu Vockos-
ckoit obaactu. Ha ocrarbnoit Teppuropun sarpsis-
HEHHOCTb BO3JyXa He3HA4YHTEeAbHA.

BarpssHsomye aTMocepy BellecTBa, B TOM
YUCAE€ METaAAbl M PaJAMOHYKAUZbI, B pe3yAbTaTe
OCazKAeHHUs (PUKCUPYIOTCSI B MIOYBEHHOM IOK -
poBe. Hauboree nebraronpusias (kputHueckas)
9KOAOTHYECKAsl CUTyallsl CAO2KHAACh B I0YBAaX LIEHT-
parbHOH uacth MockBbl M B NPUrOpOZHON 30HE
B patione /lsepasunckoro, Jbrtkapuna, daekrpocTa-

A (puc. 3.10).

B some wnamboabmero mo mromazu (okoro
600 km%) MockoBCKOro opeora MaKCHMAABHOTO 3a-
rPSA3HEHHUsl [I0YB OTMEYEHO HAKOIIAEHHE PTYTH, CBUH-
nma, uunka (1-B kaacc omacHocTH), Meauw, HHKe-
A (2-8 kaacc omacHOCTH), BOAb(paMa, BaHa-

Aust (3-1/1 KAacc OHaCHOCTI/I) U APYTUX TOKCHYHDbIX
BEILIECTB.

Bropast no maowazu sona (2o 400 xm?), ypo-
BeHb 3arps3HEHMs] IIOYB B KOTOPOH OLIEHHBAeTCA
KaK KPUTHYECKMH, CPOPMHPOBAAACh BOKPYT DAeK-
tpocTarbcko-Horuuckoro npompimaennoro ysaa.
B nouse nakonaennt kagmui, IMHK, XPOM, MeJlb, OAO-
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OKOAOTO-TEOXUMMUYECKASN XAPAKTEPUCTUKA

A

AAbHYIO OIIaCHOCTb ZAAA PEK
H BOJOTOKOB IIpeACTaBAsd-~
IOT HEAZOCTATOYHO OYHUILIEH~

HbI€ IIPOMDIIIANEHHbIE CTOKH,

Pb Hg Mn

coziepzKallie pa3AHIHbIe TOK-

CHYHbIE BelllecTBa.
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11T — armocdepHbIx ocajikoB

Puc. 3.10. Ironoeo-zeoxumunecran cxema Mocrkoscroil obracmu
(no JI.C.Coronosy, UMI'P9, 1996):
aKrojornYeckas obcranoBka: 1 — yposierBopureibias, 2 — HalpszKCHHAS,
3 — wpuruueckas, 4 — MOTCHIUAIBHO KPUBHCHAS; J — OCHOBHBIC KOMIIOHCHTDI
TeXHOreHHoro sarpssuenust: I — nous, I — BOJX U JOHHBIX OTIOKCHUI,

Cu Ag As Sb Cd HHUA PEYHbIX BOJ SBASAIOTCS

Pb Hg Zn NO; SO,

TaKzK€ AHMBHEBbIE CTOKH yp-

6aHM3HPOBAaHHDBIX U CEABCKO-
XO35IUCTBEHHbIX TEPPUTOPHH,
B IIEPBYIO OYePEb C BBICOKUM
YPOBHEM BHECEHHs] MHHE-
pParbHBIX yAOOPEHHH U TIEC-

THLIHZOB.
Sy B 6acceitne Kaazbmbr
fiAgZnNicy muzxe r.J1leakoBo oTmeuaert-
/' rowm NP Csl KPUTHYeCKast M TIOTEHLIH-
- aAbHO KpH3HCHasi 06CTaHOB-
- Ka 3arpsi3HeHHs1 BOJAbl U JOH~

Pb Fe NHq

HbIX  OTAOKEHHH. .3Jech
B BOZIE PEKH PE3KO MOBbIIIe-
HO cozepx<aHHe aMMOHUS,
HUTPATOB, HUTPHUTOB, XAOPH-
20B, cyAbpuzaos. B Boze mo-
BbIIIEHbl KOHIEHTPALIHH MO-
AubzeHa, cepebpa, HHKeAs
(20 30-60 pas mo cpasmue-

HHIO C (DOHOBBIMH 3HAYE€HHSI~

Bo. KpuUTHYECKHM 5KOAOTHYECKHM COCTOSHHEM MOYB
0
xapakrepusyercs 35 %0 TeppuTopuM 06AACTH.

Hanps:xennas skonormueckass cuTyauust B rmod-
BaxX XapakTepHa ZAsi mpuropozos Mocksbl, BocTou-
HOTO, CEBEPO-BOCTOYHOIO, I0?KHOTO PAUOHOB 0OAACTH
¥ HECKOAbKMX AOKAAbHBIX 30H, 3aHHMaroIOuX 15-
20 % mnromazau obractu; 45-50 % Teppuropun 06-
AaCTH XapaKTePUBYETCs] YAOBAETBOPUTEABHBIM KOO~
THYECKUM COCTOSIHHEM IIOYBEHHOTO IIOKPOBA.

HuTencuBHOE TMPOMBIIIAGHHOE M CEABCKOXO3SH-
CTBEHHOE TIPOM3BO/CTBO HETaTUBHO BAHSAET Ha IIOBEp-
XHOCTHbIe BOJbl. B pexu Tmocae mpezBapUTeAbHOR
OYMCTKM TIOCTYTIAIOT TIPOMbIIIAEHHbIE, XO3SHCTBEH-
HO-6bITOBbIE M CTOYHbIE BOZbl M3 KaHAAH3ALMOHHOM
cuctempl ropoga. Ocuoubivu  (kpome Mocksbr)
“nocraBukamMyu”’ CTOYHBIX BOJ B PEKH C OBIIMM 06b-
emom 6oaee 50 tbic.m? /cyt sBasiorest Mprruu, Ba-
Aammxa, [ logoanck, Awo6epupr, Pamenckoe, Bockpe-
cenck, Koromua, Cepnyxos, Crynuno, Kammpa,
[erxkoso, Ceprues Ilocaz, Iaexrpocrarn, Ho-
ruack, Opexoso-3yeso, Pomanb, Kaun. [Torenmu-

Ton I. Esponelickas uacnip

mu). B gonnbIX oTAOKEHMSIX
yBeAmdeHbl cogepxxanus pryta (mectamu g0 180 pas
0 CpaBHEHHIO ¢ (OHOM ), KaJMusi, cepebpa, BUCMYTa,
MBIIIIbsIKA. DTOT KOMIIAEKCHBIH OYar CBS3aH C JesITeAb-
HOCTBIO TipoMbiAeHHbIX Hpearpusituid [1leaxosa, Ho-
THHCKA, JAEKTPOCTAAM, a TaKXKe C ZOMOAHUTEAbBHBIM
MOCTYIIACHHEM CTOKOB OT HCTOYHHMKOB 3arpssHe-
HUS, HaXOZAIUXcsl B 6acceliHe MPUTOKOB KAs3bMbI
(Ceprues Ilocag, XorbkoBo, drekrporopck).

Kpuruyeckast u norenumarbio kpusuchas obcra-
HOBKa CAO}KMAACh Ha pekax BepxHeBoamckoro 6Hac-
cetina. B 6acceiine p.Cectpa (opmupyrorca ouaru
3arpsi3HEHHUsl, CBSI3aHHblE C BAUSHHEM TMPEJNPHATHH
roponos Coaneunoropck u Kaun. B Bogax u gounbix
OTAOZKEHHSIX 3/16Ch HAKAlIAMBAIOTCS PTYTb, KaAMHH,
IMHK, cepe6po, BUCMYT, BaHAZMH, KOHIIEHTPAIIHH KO-
topbix z0 20 pas npesbimaer [T/K.

Kpynuoit Bogmoit aprepmein obractu siBAfeTCS
p.Mocxksa. B ee Bepxuem Tevenun nabaogaror-
Csl Ba AOKaAM30BAHHBIX OYara C HarpsizKeHHOH KO-
Aorudeckoi curyanueit (mmxe r.Mozkaficka u Bnage-
must p.Pysa). Hauboree unrencusno p.Mocksa 3a-
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IPA3HAETCA B 4YepTe MOCKBbI H HHIKE II0 TEYEHHIO
BIIAOTb 0 €€ BIIaZ€HHSA B p.OKa.

B uepre ropoza BbIsiBAEHDI MOBBITIEHHBIE COZEP-
KaHUSI OKHCAOB a30Ta, aMMOHHsI, XAOPUZIOB, CYAb(a-
toB. KoHlenTparmu MeTaAr0B B BOZe M JIOHHBIX OT-
AOKEHHSIX TIPEBbINIAIOT ecTecTBeHHb on B 5-10
pas. B mpeaerax Pamenckoro paitona p.Mocksa xa-
PAKTEPHU3YETCS MOTEHIIMAABHO KPH3HCHOH 3KOAOTHYEC-
Kol obcraHoBKOH. B z0HHBIX Ocazkax 3zaech o6Hapy-
?KEHbI XAOPOPTaHUYECKHE MECTHLMADI, PTYTb, KaZMHH,
nuHK, cepebpo (70 170 pas Bbume POHOBBIX KOHIIEHT-
pauuit). Muarencusnoe sarpsasuenne p.Mocksa BbisBa-
HO /IESTEABHOCTBIO aBHALIHOHHO-IIPOMBIIIAEHHOTO KOM-
naekca fHyKoBckoro U MPOMBIIIAEHHBIX TPeAPUATHI
Pamenckoro. Ot Bockpecencka a0 Koromubr Bogpr
p-Mocksa sarpsisHenbl OKHMCAAaMH a30Ta, aMMOHHEM,
CyAb(aTaMH, XAOPH/AMH, COZEp:KaHHe KOTOPDIX TIpe-
sommaer [ [/IK, 20 10 pas. dxororuueckoe coctosmue
Ha 3TOM y4JacTKe PeKM OLIEHMBAETCS KaK KPUTHYECKOE.

Ha Ttepputopun Mockosckoit obractu p.Oxa
XaPaKTEPUBYETCS] KPUTHIECKOH IKOAOTHYECKOU CHTY-
anmed B paiione CepryxoBa U Ha OTpesKe Me:KZIy ro-
pozamu Oseppr u Nyxosuipr.

B paiione CepriyxoBa z0HHbIE OTAOKEHMs 3arpsi3-
HeHbl TS2KEABIMH METaAAaMH, COJEP2EaHHs KOTOPbIX
IIPeBbIMAOT (JOHOBble 3HaueHus B D-15 pas. Paiion
ucnbitbiBaer arporennyio (B noitve p.Oxa Bbipanu-
BAIOTCSl OBOIUM IIPH BHECEHHHM OOABIIHX 703 yZobOpe-
Huil) u Texnorennyto Harpysku CepryxoBckoro mpo-
MBIIIIAEHHOT'O y3Aa.

Kpurieckas sxonorwueckas obcranoska Ha p.Oxa
mmxe r.0O3epbl 06yCAOBAEHA BHICOKHMH COZIEPKAHHS -
MU B BO/Ie OKMCAOB a30Ta, aMMOHHS, CYAb(ATOB, XAO-
puzoB, unorza mpesbmmaromuvu [ IJIK, B 10 pas.
ITo BAUSHYE TIPOMbIIIACHHDIX IPEAIPHATHH U CeAb-
CKOXO35IHCTBEHHBIX YTOJMH B MOHMe PeKH, HHTEHCHB-
HO yZ06psAEMbIX TIPH BbIPAIMBAHHH OBOILEH.

B uerom no obractu skonormueckasi cuTyauus
OT HATIPS:KEHHOH ZI0 TIOTEHLMAABHO KPH3HUCHOH XapaK-
TepHa AL OOABIIEH YAaCTH KPYIIHbIX U 3HAUMTEABHOH
4acTh MeAkHx pek. Bozgoc6opHbie Gaccelibl ¢ Heyz0B-
AETBOPUTEABHOH SKOAOTHYECKOH CHTYyaUMeH 3aHHUMAIOT
20 40 % mromazn o6ractu. Ha ocranbmoit Teppuro-
PUH COCTOSIHHE BOZAHBIX CHCTEM YAOBAETBOPHUTEABHOE.

[ IpocTpancTeennoe coBmerense 30H pasAMYHON
3arpsISHEHHOCTH BOBJYIIHOU CPeJbl, MIOYB U I10BEPX-
HOCTHBIX BOJ ZeAaeT BO3MOKHBIM IIPOU3BECTH KOMII-
AEKCHYIO OLIEHKY 9KOAOTI'0-I'eOXHMHYECKOrO COCTOSIHHUS
OKpY:2Kalollend cpesbl 0OAACTH.

l_IOTeHgI/IaJ\bHO KPHU3HCHAas1 3KOAOr0-reoxXuMHvec-
Kasi 06CTaHOBKa CAO:KMAACh B IOrO-BOCTOYHOH YacCTH
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Mocksbi, B paitone IlleakoBa u Daexrpocraru.
[Tromazn som xpusucHoro cocrosums — ot 16
20 35 km?. Criektp sarpsisHHTeA€l] IIHMPOK M BKAIOYAET
HUTPATBI, TszKeAble MeTaAAbI (PTyTb, CBUHELI, KaJMui1).

Kpurnueckas skororo-reoxumudeckas curyanys
XapaKTepHa JASl LIEHTPAAPHOH M BOCTOYHOM dacTed
o6aactu. ['panuipt u pasmepbl 9TOH 30HBI OMpesieAe-
HbI B OCHOBHOM OCOOEHHOCTSIMH pacCeuBaHHs BbIOPO-
COB B aTMOC(pepe U PaclpeseAeHHEM HX B IIOYBEHHOM
[IOKPOBE; BAWSIHHE 30H 3arpsi3HEHHs] BOJOTOKOB
BCAEACTBHE HX AHHEHHOIO XapaKTepa CKasbIBaeTCsl
caa60. CriekTp 3arps3HAOIIMX BEIIECTB MIUPOK U Me-
HSIETCST OT MeCTa K MeCTYy.

Teppuropun ¢ HanpsizKEHHOH SKOAOTO-IeOXHMH-
4eCKOH OOCTAHOBKOHM IPOCTUPAIOTCS MO TEPHpEPUn
YIaCTKOB C KPUTHYECKOHM OOCTAHOBKOH, a TaK:Ke 3a-
HuMaloT otzaeabHbie yuactku Lllatypckoro, Tarzom-
ckoro, apaiickoro, Cepebpsino-Ilpyackoro, Mo-
?KaUCKOTO PAHOHOB.

B coBokynHocTH TeppuTopuu c HapymieHHbIM
9KOAOT0-reOXHMHYECKHM COCTOSTHUEM 3aHHUMAIOT OKO-
a0 50 % IAOINAZAM O6AACTH. Y IOBAETBOPHTEAbHAs
06CTaHOBKAa COXpPAaHUAACh HAa GOAbILEH YacTH 3araza
obAacTH, a Takzke 3HAYUTEAbHbIMH MAacCHBaMH K IOTY
ot I'Togoabcka-ZlomMozenoBa 1 BAOAD 10r0-BOCTOUHOM
rpanunbl ¢ Psizanckoit 06AacTbio.

B nerom skorormdeckass cuTyauust Ha TeppuTo-
purt MockoBekoit o6aactu Hebaaronoayuna. Jo 85 %
HaceAeHHUsl MPO:KHBAET B 30HAX, IZle TOCTOSIHHO HAH
HepHOANIECKH HAOAIOJAeTCsl CBEPXHOPMATUBHOE 3a-
rpsi3HEHHE BO3ZYLIHOTO 6accediHa. ITO BbI3bIBAET
pOCT 3a60AEBAEMOCTH, B TOM HYHCAE XPOHHYECKOH
aetckoit u HacaeacteenHoi. CocTosHue moBepxHOC-
THBIX BOJHBIX CUCTEM BCAEJCTBHE UX CHABHOTO 3ar-
PSBHEHHS! B paHOHAX IPOMBIIIAEHHO-TOPOACKHX arAo-
Mepalui ¢ BbICOKOH TAOTHOCTbIO HACEAEHHsl TaKzse
OLIEHHBAETCsl KaK Hey/0BAETBOPUTEAbHOE. Y Xy AIIIaeT-
Csl COCTOSIHME PACTHTEABHOCTH H KMBOTHOTO MHpA,
COKPAIIAIOTCS TAOIIAZH AECOB, H3bIMAIOTCA TOJ
CTPOMTEABCTBO CEAbCKOXO3SIHCTBEHHDbIE 3EMAH.

Llenrparbno-Uepnosemnas nposunnus oxsa-
ThiBaeT Tepputopun Dpsitckol, Tyabckoit, Opaosckoi,
Aunenxoii, Kypckoit, Bearopoackoii, Bopone:xckoit,
Pocrosckoit, Tambosckoi, [lensenckofi, Y absiHoB-
ckofi, Capatosckoit u Boarorpaackoit o6aacTeit.

ZJlAs aTofl MPOBHHIIMM XapaKTepHO pa3BUTHE
PA3AHYHBIX OTpaC]\eﬁ IPOMDIIIAE€HHOCTH B TopoJax
U CEABCKOTO XO3SIMCTBA 3EMAEJEABYECKOTO TPOPUASI.

[ Ipupoanbie HCTOYHMKY SKOAOrO-reOXMMHIECKO -
ro 3arpsisHeHHsl CBA3aHbl ¢ MecTopozkaenusmu Kyp-
CKOH MarHHTHOH aHOMaiMH M BopoHe:xckoro BbICTy-
na (pyHJZaMeHTa.

9kozeonoeus. Poccuu




ECTECTBEHHASd PAAMOAKTUBHOCTb TEOAOTUYECKUX OBBEKTOB

[Tosepxnocts Llentparbno-YHepnosemuoit mpo-
BUHIMU B OCHOBHOM paBHHHHaf. B mousenHOM IOK-
poBe npeobragaioT yepHoseMmbl. | [pakTuuecku pacra-
XHBAIOTCA BCE 3€MAH, He TpeGylolHe MeAHOpallHH.
BarpssHeHde MOYB TOKCHYHBIMM METAAAAMH He TIpe-
Bbimaer B ueaom cpeanero yposus (Z., ao 32). I'lo-
BBIIIEHHDbIH YPOBEHb OTMEYeH Ha 3ara/iHoOM Mobepeskbe
Boaru (Yabsuosckas, Caparosckas, Boarorpazackas
obaacTn).

SarpsisHenue TOYB MECTHIHAAMH HECKOABKO
Boime (2-4 kr/ra) B 3amagHON YAaCTH TEPPUTOPHH.
3aecp Takxe 10BoAbHO Bbicokoe (a0 30-40 xr/ra)
sarpsisHenye nous uutpatamu (cum. puc. 3.9). Cpea-
HEro/0Bas MHTEHCHBHOCTb BbINa/IeHHs] HUTPATHOTO
a30Ta MaKCHUMaibHa B CEBEPHOH HYaCTH MPOBUHIIUU
(> 2 xr/ra B rog), ocobenno B Y absinosckoit u Op-
AOBcKoit obaacTsax (> 5 kr/ra B rox).

B sanazmnoit yacTH npoBHHIMM BbIZEASETCS MPO-
tsekennas (a0 700-800 xm) u mmpokas (a0 200-
500 xm) soma sarpsisHenus mous uesuem-137, cpa-
3aHHaA ¢ YepHOOBBIAbCKOH KaTacTpodoil.

Cepepo-Kagkasckaa nposunnma naxogurcs
Mo/ BO3JeHCTBHEM Kak TeXHOreHHbx (He(TsHas,
rOpHO-106bIBAIONIAS, MAITHHOCTPOUTEADHAS, XHMHU -
4ecKkasi, CTPOAMAaTePHANOB U /Ip.) U CEAbCKOXO3sH -
cTBeHHbIX (MPEHMYIIECTBEHHO 3EMAEZEAUE), TaK
U TIpUPOAHBIX (MECTOPOS/ICHUS HEeTH, TIOAUMETAA-
AOB, ypaHa, PTYTH U Zip.) UCTOYHHKOB IKOAOTO-TEO-
XUMHYECKOTO BO3JEHCTBHSI.

Cesepupiii Kaskas no xapakrepy mnosepxHocTu
paszieAsieTcsl Ha /IBé YaCTH: CeBePHYI0 PABHUHHYIO
u 10:xHy10 ropuyto. CeBepHas npezcTaBAeHa CTeNsIMU
C YepHO3EMHBbIMH M KAITaHOBbIMH TOYBAMH H B OC-
HOBHOM pacriaxaHa. B Mpearopbsix cTemu mnepexozsit
B AECOCTElb, CMEHSSICh BbIe AHCTBEHHbIMH U XBOH-
HBIMH A€CaMH.

Ocoboe AaHAIAQPTHOE MOAOHEEHHE TIPOBUHIIMH —
ee orpaHuyente c rora boabmmm Kaskasckum xpe6-
TOM — OIpeAeAseT BO3MOKHOCTb JOMNOAHHTEABHOTO
A9POTEHHOr0 3arpsA3HEHMS CHCTEMbl HAa a’POIHHAMHU-
geckoM Hapbepe. BeposTHo, Takum 6apbepom ompeze-
Astietcst Boicokoe sarpsisuenue (Z.. a0 128) cesepo-3a-
TMa/IHOH YacTH MPOBUHIMN TOKCHYHBIME METaAAAMH.

Murencusnoe semaezerne na tepputopusix Kpa-
cogapckoro u CTaBpoIOABCKOro KpaeB 06YCAOBHAO
BBICOKHH YPOBEHb 3arpsi3HEHHsi I0YB MECTHULIHZAMH
U HUTPATaMH.

OrHocuteAbHO TIOBbIIIEHHBIH Ha (YOHE O6IIEro
HHUBKOI'O YPOBHsI CPEJHEr00BOH UHTEHCHBHOCTH ypPO-
BeHb BbIIaZlEHHH HUTPATHOTO a30Ta NPHYPOUYEH K Ipes-
FOPHOH YaCTH.

Boaro-Ypaanckas nposunnus. [Ipupoanbmvu
HCTOYHHKAMH 3KOAOIO-TEOXHMHYECKOTO 3arpsa3HeHHs
TEPPUTOPHH SBASIOTCA MeJHO-KOAYeJAaHHbIE MECTO-
pozenus (Pecrrybauka Damkoprocran, Openbypr-
CcKasi 06AaCTb), HE(PTSHbIE M Ta30BbIe MECTOPOK ICHUS
(Pecrryb6auxu Bamkoprocran, Taraperan, Open6ypr-
ckast o6aactb). [ Ipombriaennnle n ceabckoxossiicT-
BEHHbIE TIPEANPUATHs PErHOHA TaKzKe CAy2KaT MCTOY-
HHKOM 3arpsi3HEHHs] TepPUTOPHH.

Peved nposunim pasaersiercst p.Boara na pas-
HUHHYIO AeBOOEpeKHYI0 M BO3BbILIEHHYIO IpaBobe-
PEKHYIO YacTH. DOAbIIast 4acTb TEPPUTOPHH 3aHATA
AEcoCTenblo U cTenbio. J\eca 1aBHO CBezieHbI U TIOYTH
Bce MAOIIAZM pacraxaHbl. Pacrpoctpanenbl Bce pas-
HOBHJHOCTH CEPbIX AECHBIX U YePHO3EMHBIX IOYB.

ZJlAst Bcell TeppuTOpUM XapaKTepeH YPOBeHb 3a-
IPSIBHEHUsT TOKCHYHbIMH METAAAAMHU B TIPe/IeAaX BEeAH-
aun Z.. ot 16 a0 32 c nosbimenuem zo 128 B BoC-
TOYHOH 4YacTu mpoBuHUMH (pyzaHble 30HBI Ypana)
u B Yamyprckoit Pecriybauke. Y posenb sarpsasHeHus
nous necruuuzamu Huskui (2 kr/ra), a HuTpaTamu
samerno Bbime — 20-40 xr/ra (sa uckarouenuem
Openbyprckoit 061acTH).

OrTAmureM omMchIBaeMOH TIPOBMHIIMM OT ZPYTHX
SIBASIETCS MAKCHMaAbHO BBICOKHH JAsI €BPOIEHCKOH
gactu Poccun ypoBeHb cpesHErooBod HMHTEHCHB-
HOCTH BbITlaZleHHH HUTPATHOTO a30Ta. 3aMeTHO BO3-
pacTaHdhe STOTO TMOKAa3aTeAss € 3amajZia Ha BOCTOK
K ¥YparbckoMy XpebTy, 4TO, BOBMOKHO, 06YCAOBAEHO
a’pOJMHAMUYECKUM 6apbepom.

3.4. ECTECTBEHHAS PAMIOAKTHIBHOCTD
TEOANOI'MYECKHWX OBBbEKTOB

OcHoBHy10 1010 06AYHEHHsT HACEAEHHE 3EMHOTO
I1apa MOAYHYaeT OT €CTECTBEHHbIX HCTOYHHKOB pasiu-
auuu. [lpeser rogosoit sddextusHON 70361 BHEII-
HEro OOGAYYEHHsl HACEAeHMS] B  COOTBETCTBHH
¢ HPB-99 [151] u mexaynapoanbiMu cTanzapTamu
no 6esonacuoctu [244] npumsr pasmeim 1 m3s”
(1 murrmsusepr). C yuetom BHyTpeHHETrO 06AyHeHHs
CPeJHYE ZI03bl OT €CTECTBEHHbIX HCTOUHHKOB paZiualiuu

PACTIpeZIEASIOTCST  CAeAyIOIIMM  obpasoM, M3B/roz:

* E‘B,P[HI/IgbI HU3MEPEHUsA aKTUBHOCTH PAZWUOHYKAHZOB U 03 paAWAalTMOHHOI'O 061\y1{e1-mﬂ TIIpUBEJEHbI B IIPUAOKEHHH K I'AaBe 3

Ton I. Esponelickas uacnip
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BHyTpeHHee OOAyYeHHe 3a CUeT PaMOHYKAHJIOB, reHe-
pupyembix kocMuyeckumu Aydamu, — 0,015; suemmee
obAydeHue 3a cueT kocmideckux Aygein — 0,30; suemr-
Hee OOAYYEHHME OT HMCTOYHHKOB 3EMHOTO TIPOMCXOXJe-
muss — 0,36; BHyTpeHHee O6AydeHHME OT HCTOYHHKOB
3emHoro npoucxoxkaenua — 1,325 [187].

Bxaaz Bcex TeXHOTeHHbIX MCTOYHMKOB B 3(]QeK-
THUBHYIO 03y OOAYYeHHs HACEAEHMs, BKAIOYAs peHTTe-
0
HOAOTHUeCKHe HccaezoBanmst, He npesbumaer 17 %.

I/ICTO‘IHHKH paguall KOCMH4Y€CKOro
MNPOHUCXO0KIECHUA

Paauaryonnbiii oH, coszaBaeMbli KOCMHYeEC-
KHMH Ay4aMH, COCTABASIeT HEMHOTO MEHbIIIE [TOAOBHU-
HbI BHEIITHETO 0GAy4eHHs], TOAY4aeMOTO YeAOBEKOM OT
€CTeCTBEeHHbIX HCTOYHHKOB pazuauuu. B cocrase koc-
muueckux Aydein okoro 92 % mporonos, 7 Y% szep
reanst (O-uactun) u 1 Y% npuxogures Ha zoaro szep
OCTaAbHbIX dAeMeHTOB. Kpome kopmyckyaspHOro us-
AYHeHHsl, COCTOSIIIEro U3 MPOTOHOB, Ol-4aCTHIL U siZep
Pa3AMYHBIX DAEMEHTOB, B MEPBHYHBIX KOCMHYECKHX
Ay4ax MPUCYTCTBYIOT Y-KBAaHTbI, HEHTPUHO, BAEKTPO-

HbI U ITOBUTPOHDI.

Cpeausisi 3HeprHsi KOCMHYECKUX AydeH paBHa
npumepno 1,610 J:x, oanako usBecTHbI cAyuan
PETHCTPAIMH YaCTHII TAAAKTHIECKOTO MIPOHCXO0K /e -

uus c suepruei 1,6-16 Jx [222].

MaruurtHoe nmoae 3eMAH HPUBOZHUT K TOMY, YTO
HHTEHCHBHOCTb KOCMHYECKHX AY4€H MEHsSIeTCsI C IlH-~
poroii. Hanpumep, wonmsaums Boszyxa Ha yposHe
MOpsI, BbI3blBaeMasl MePBHYHBIMH KOCMHYECKHMH AY-
YaMd U SIBASIOINASsICsl (DYHKUMEH WX HHTEHCHBHOCTH,
npumepno B 1,2 pasa 6oabme Ha mmpore 60°, uem
Ha sxBartope. JlocTHrasi MOBepXHOCTH -BeMAH U B3au-
MOZEUCTBYsl T'AaBHbIM 06pasoM ¢ aTMoc(epoH, Iep-
BHUYHbIe KOCMHYECKHE Ay4YH MOPOZKAAIOT BTOPUYHOE
KOCMHYECKOe HU3AYYEHHE U IPUBOJAT K 00pa30BaHHUIO
IMUPOKOTO KPyra PasAUYHbIX PaZHOHYKAUZOB (pazmo-
aKTHBHbIE KOocMoreHHble usotombl) [222].

YpoBenb 0b6AyueHHs1 BO3pacTaeT ¢ yBeAHYEHHEM
BBICOTbI, TaK KaK yMEHbILIAETCS CAOH aTMOC(epbl, HI-
paloIuil poAb 3alMTHOrO 3KpaHa. Hacenenue, mpo-
»KMBaloIllee Ha yPOBHE MOpS, MOAYYaeT 03y OBAyde-
HUsT KocMudeckuMH Aydamu npumepso 300 Mx3s /roz;
ars aogedt, xusymux Ha Bbicote 2000 M, sTa zo0sa
yBeAuumnBaeTcsi B 3,5 pasa. | laccamupbl peakTHBHbIX
caMoAeToB, AeTatoinux Ha Bbicotax 10-12 km, noayyator
JOIOAHHUTEABHYIO 3(DMEKTUBHYIO 9KBHUBAAEHTHYIO ZIO3Y,
paBHyIo mpumepHo ) Mk3B 3a 1 u moaera [187].
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Kocmuueckue ayun, BsanmozgeficTBys ¢ sapamu Xu-
MHYECKHX DAEMEHTOB aTMOC(epbl, 06pasyloT GOAbILIOe
YHCAO PABAHMHBIX paZMOHYKAMZOB, TakuX Kak H (Tpu-
THI), 14C (paawmoyraepox), 10Be, 22Na, 26Al, 32Si,
36C] u ap. Mx paBHOBecHOE KOAMUECTBO Ha SeMAe

sapbupyer or 1,9 r (#2Na) z0 480 T (1°Be) [222].

PaBHoBecHbIe KOAMYECTBA GHOAOTMYECKH 3HAUM-
MbIX KOCMOT€HHbIX PaZHOAKTHBHbIX H30TOIOB BOZOPO-
aa (Tpurusa) u yraepoza (pazuoyraeposa) cOCTaBASIOT
npumepHo 3,5 kr u 75 T coorsercTBenno. Kocmorennbre
PaZIMOHYKAH/IbI, TIOCTYTIasi BHYTPb OpraHU3Ma, IPHBOJST
K BHYTPEHHEMY OOAYYEHHIO, PAaBHOMY TOZOBOH 3(eK-
THBHOH aKBUBaAeHTHOH zosze 15 mMx3s [187].

Pesiomupyst usAozeHHOE, MOXKHO CZeAaTb Bbl-
BOJI, 4TO HaceAeHHe eBporeiicKol Teppuropun Poccun
3a CYEeT BHENIHMX U BHYTPEHHHX HCTOYHUKOB PaZMalliy
KOCMHYECKOTO TIPOHCXO/IEHHST TOAYYaeT TPUMEPHO
O/IUHAKOBbIE CPEJHETO/IOBbIE 3()(PEKTUBHbIE SKBHBA-
AEHTHbIE [103bI OOAYYeHHUsl, PaBHbIE COOTBETCTBEHHO
300 u 15 Mx38. Boaee Bbicokue z03p1 (1a 10-15 %)
[OAYYAIOT KHTEAM HACEACHHbIX IyHKTOB, PACIIOAO-
2iennbix cesepree 60° c.ur., a Takzke HaceaeHue, Npo-
xuBatoliee Ha abconotnbix orverkax Bbmie 1000 m
Haz yposHeMm mopsi (paitonnt Ceseproro Kapkasa).

I/ICTO‘IHHKH pazuauuv 3€MHOro
MNPOHUCXOIKAEHHUA

Kak ykasbiBaroch Bbime, obiydenue uyenoBeka
3a CYET eCTECTBEHHbIX 3€MHbIX HCTOYHHUKOB paJHalllH
Mo/l pa3ZieAsIeTCsl Ha BHeEIIHee M BHYTpEHHee.

Buewmnee ooayuenue. OcHoBHbIME pasnoak-
TUBHBIMH HM30TONIAMH U DAEMEHTaMH, BXOJSAIIUMU
B COCTAB TOPHDIX TI0POJL AUTOCHEPDI, ABASIOTCS YA~
Hbl TpeX Pa/IMOAKTUBHBIX CEMEHCTB, MaTePUHCKUMHU
PAZIMOAKTHBHBIME H30TOTIAMH KOTOPBIX SIBASIIOTCS
topuii-232, ypan-238, ypau-235, a taxxe xkaruii-40
u pybuaui-87.

Cxembl pacriazia 9THX /JIOATOKHBYIIMX €CTECTBEH-
HbIX PAZMOAKTUBHBIX dAEMEHTOB IIPUBEAEHDbI Ha PUC. 3 .11.

Buemmmee o6aydyenue B ocHOBHOM 06yCAOBAEHO
Pa/IMOAKTUBHBIMH HM30TONAMH TOPHUH-YPAHOBBIX Ce-
meicTB U Kaauem-40.

B cemefictse ypana B paBHOBeCHM C MaTepUHCKMM
H30TONOM TPUCYTCTBYIOT BOCEMb aAb()a-H3Aydare-
Aefl, IIeCTb TAQBHBIX GeTa-M3AyYeHHH M ZBa OCHOB-
Hbix ramma-usaydareas (214Pb, 214Bj), seastomuxcs
MpOZyKTaMH pacraza pagoHa-222. DT u30TOIMbI
BHOCAT HaMOOABIIMH BKAAJ BO BHEIIHee OOAydYeHHe
OT paZHOHYKAHZOB psza ypan-238.

9kozeonoeus. Poccuu
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Tabauma 3.1

roszaﬂ 3(p(PpeKTHBHASA SKBHBAACHTHAsA J03a OGJ\yqel-mﬂ,
06yCAOBAGHHAs €CTECTBEHHbIMH MCTOYHHKAMH H3AydeHmsi, MK3B [145]

Wcroynnk naaydenns O6ayerme Bcero* Brnan 5 C,yMl\(I,ap_
BHETITHEEe BHYTpEeHHee HYI0 2103y, %

Kocmuueckue sryyu:

HMOHU3UPYIOIAs KOMIIOHEHTa 280 - 280 14

HeHTpOHHAS KOMIIOHEHTA 20 - 20 1,0
Kocmorennble pa/iioHyKJII/IbI — 15 15 0,8
EcrecrBenHble pa/inOaKTHBHbIE U30TOIIbI
1 3JIEMEHTBDI:

40K 120 180 300 15

87Rb - 6 6 0,3
Pay 238U

238y-234y 10

230Th 7

226Ra 90 7 1044 52,4

222Rp—214pg 800

210pp—210pg 130
Pan 232Th:

232Th 3

228Ra—224Ra 140 13 326 16,3

220Rn—208T] 170
Wroro 650 1341 1991 100

*B pacyeTe Ha B3POCIIOro Y€JIOBEKA, IMTPOKUBAIOUIETO B YMEPEHHBIX IIUPOTAaX B PETUHOHAX C HOPMaJIbHBIM pagualliOHHBIM ClJOHOM.

B paanoaxtusnom cemeiictse Topus-232 B yc-
AOBUAX PAZMOAKTHBHOTO PABHOBECHSI TIPHCYTCTBYIOT
ceMb aAb(a-H3AyYaTeAeH, MSATb GeTa-aKTHBHBIX H30-
TOIIOB M ISITb OCHOBHBIX ramMma-usayuarereii (228Ac,
228T}, 212pp, 212B;, 208T]). Tanauii-208 obrazaer
Han6OAee BBICOKOH SHEePTrHell raMMa-KBAaHTOB CPEH
BCEX MPHPOJHDBIX HU3AYYATEAEH.

["amma-usayvaromue pasMoHyKAHZbBI ceMeHcCTBa
232Th BHOCAT HaHGOABIIMH BKAAZ BO BHEIIHEe OGAY-
yenue Hacerenus (taba. 3.1).

Paguonykangpi cemeiicrsa 232U (uctopuueckoe
HasBaHHMe — aKTHHOYpaH) B CHAY MaAO# pacrpocTpa-
nensoctn Marepunckoro usorona (0,72 % k obmemy
YHCAY aTOMOB ypaHa) UrpaloT HEe3HAYHTEAbHYIO POAb
B (POPMHUPOBAHHMM JO30BbIX HArpy30K BHELIHEro
Y BHYTPEHHEr0 OOAyYeHHs.

B cpeanem z03a BHemmero o6ayuenus, coszapa-
emast 0K n npogyxramu pacnaga 238U u 232Th, coc-
TaBasier cootserctBenHo 39, 25 u 40 % obweit sk-
BUBaAEHTHOH ZI03bI OT 3eMHbIX MCTOYHMKOB H3AyYe-
Husi. AGCOAIOTHAS AKTHBHOCTb JPYTHX €CTECTBEHHbIX
pazuonykaugos Huzke B 1000 pas u 6oree [128].
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Cpeanve conepzsanysi paMOaKTUBHBIX SAEMEHTOB
B PasAMYHbIX TOPHBIX MOPOZAX MPHBE/EHbI B TabA 3.2,

Coaep;ﬂaﬂue paJMOaKTUBHBIX YAEMEHTOB B M3-
BEP:KEHHbIX MOPOJAX BO3PACTAET C YBEAHMYEHHEM HX
KHCAOTHOCTH. KOngHTpagnﬂ ypaHa U TOpHs B IPO-
uecce Jud@epeHIHallMd MarM 3aKOHOMEPHO H3MEHsI~
ercsa. Hawarbupiv u paHHHUM 3TallaM MarMaTH3Ma
OTBEYAeT HU3Kasi PaJUOaKTHUBHOCTb I'OPHbIX II0POZ,
CpPeJHUM W NO3JHUM — BbICOKasl.

Hurpysun koHeyHbIx pas HHOrJa XapaKTepUsy-
IOTCSI CHHKEHHEM B HHUX PaJUOAKTHUBHbBIX dAEMEHTOB.
Habaozaercs: Takzke cHmzkenue cogep:kaHus ypaHa
U TOPHs C YMeHbIIIeHHeM abCOAIOTHOIO BO3pacTa H3-
BepakenHbIx nopog. CozepxaHye ypaHa B TaKHX TIO-
poJlaX MOKeT yMeHbINnaTbes B 3-4 pasa npu nepexoae
OT ZIpeBHUX K MOAOAbIM 0b6pasoBaHHsiM. Y paH 06Aa-
ZlaeT CBOHCTBOM KOHLIEHTPHPOBATbCS B IepHUpepudec-
KHUX YacTSX [PAHUTHBIX HHTPY3HH, YTO OIIPEZEASIET
HEePaBHOMEPHOCTb PAaZHOAKTHBHOCTH I'PAHUTOHZOB.

Ypan npucyTcTByeT B H3Bep:KeHHbIX TOPHBIX MOPO-
ZlaX B OCHOBHOM B BH/IEe U30MOP(HOH IIPUMECH B aKLeC-
COPHbIX MHHEpaAaX TOPHEBO-PEJKOBEMEAbHDbIX TI'PYIII

9kozeonoeus. Poccuu
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Tabauua 3.2

)
Cpezu-me H NPEJEADHDbIE COJEPIKAaHHA PAJHOAKTHBHBIX 3A€MEHTOB B TOPHbIX IIOPOJAX, /0

(mo FO.IL. Tagpeey, A.I'.Augpeeny, 1978)

Komrieck mopojt Uaot Thaot K Rbepean
cpe/ree | mpeesibHOe | cpejHee | TpejenbHOe | cpemHee | mpemesnbroe
Jlurocdepa 3,0 1,8-4,4 (11) 5,0-13,0 2,5 2,3-2,6 3,1002
WsBepxenmbie:
1I[EeJIOUHDIE - 0,3-89,0 - 5,0-80,0 - 3,0-12,5 -
KHUCJIbIE 3,5 0,6-35,0 18,0 3,0-96,0 3,34 1,6-9,0 2002
cpeanne 1,8 0,3-5,6 7,0 2,6-34,0 2,31 0,8-6,8 1002
OCHOBHbIE 0,5 0,1-2,7 3,0 0,5-15 0,83 0,3-1,8 4,503
YJIbTPAOCHOBHbBIE 0,03 0,0-0,06 0,05 0,0-0,3 0,03 0,0-0,2 20004
Ocajioumbie:
KapOOHATHbBIE 2,2 0,9-12,0 1,7 0,7-8,0 0,26 0,1-1,2 -
CJIAHILbI 3,7 0,3-90 12 2-47 - 0,7-3,2 -
TJIMHbI 4,1 0,8-78 11,0 5,0-16,0 2,28 0,5-2,9 -
MecYaHnKu 2,0 0,3-8,8 - 6,0-30,0 - 1,1-3,0 -
Meramopduueckne:
MpaMOopbl 0,17 0,11-0,24 0,03 0,02-0,04 - - -
utpr 1,9 1,0-2,7 5,5 0,8-16,0 - - -
KPUCTAJLINYECKIE CJIAHIIBI 2,5 1,8-7,9 7,5 4,3-26,0 - - -
TPaHyJIUTDI 4,9 2,5-6,5 12,2 6,2-16,0 - - -
1\(4321;11/(1)};?;}({):}1351 (pasa kameHHbIX 0.1 _ 1.0 _ 850102 _ 35104

U B paccesHHOH (popMe B MOPOZI006PABYIONTHX MHHEPaAaX
(B Buze ypanun-nona). Topuil B H3Bep:KeHHBIX MOPOAAX
TIPUCYTCTBYET TAABHbIM 06pa30M B aKLECCOPHBIX MHHE-
panax TOPHEBO-peJKO3eMEeAbHbIX Tpymrl. Kaauit u py-
6UAMi CBA3aHBI C OPO006PABYIONUMH MUHEPAAAMH.

palu/loaKTI/IBHOCTb TEPPUTI€HHbIX OCaZO4YHbIX I10~
pozl 6AM3BKA K PaJUOAKTHUBHOCTH MarMaTHYECKHX 00-
pasosanuil. HabArozaetcst Tenzenys K MoBbIeHHIO
PAZMOAKTUBHOCTH 3THX MOPOJ C YBEAUYEHHEM COZEP-

KaHHUA TAHHHUCTOI'O MaTe€pHaAa.

[Tecuanuxn o6razalOT MOBBITIEHHOH pazHOAK-
THBHOCTDIO TIPH HAAMYMM B HUX aKIECCOPHBIX PazIHO-
aKTMBHBIX MHMHepaAOB. Bbicokoe cozepzxaHme ypaHa
u Topus xapaktepuo aas 6okeuros (8104 %
u 4200-* % coorBercTBeHHO) M GEHTOHHTOB
(5I0-+ % U u 2400+ % Th). Cpean ocazounpix
T10POJ;, TIOBBIIIEHHBIMH KOHLIEHTPALIUAMH ypaHa Bblje-
asorest pocoputnr (50-300)T0-4 %, 6ypwie yrau,
6GUTYMHHO3HbIE M3BECTHSKM M TAHHbL | [oBbimennbie
COJlep:KaHUs TOPUsA XapaKTepHbI AAs KOHIAOMEpATOB
U POCCHIIEN.

Ton I. Esponelickas uacnip

PaaunoakTiBHOCTD MeTaMOP(PHUYECKUX MOPOJ, U3Y-
YeHa HeZIOCTATOYHO. Y CTAHOBAEHA TEH/IEHIIMST K yMeHb-
LIEHUIO PaZMOaKTUBHOCTH TOPHbIX I10POJ, IIPH PErHo-
HaAbHOM MeTaMop(usMe. K HeKOTOPOMY yBeAMHEHHIO
coZepzKaHus ypaHa B METaMOP(PHUIECKUX NOPOZAax IpH-
BOJSIT TPOLECChl UX Tpa(UTH3ALMH. | aK, KOHIIEHTpa-
unst ypana B rpagurax mozer gocturate 410004 %.
B rpa)MTOKBAPLEBbIX CAAHLAX U TIPAQUTOBBIX (PHA-

AMTax OTMedeHbI cogepranns ypana go 25004 %.

Cpeanee cozepranye paMOAKTUBHBIX DAEMEH-
TOB B NOYBAX HACAEAYETCS] OT MATEPUHCKUX MOPOJ.
[Tousa, passuras ma kucAbix nopoaax (Hanpumep,
8 Kapeaun), mozxer cozepaars 2o 2[00 % ypana
u 210 19000-* % ropus. Cpegnue cogepsanus ypana
M Topusi B TO4Bax paBHbl cooTerctBerno 110-%
u 604 %. CpaBHuTeAbHO HH3KHe COZeprKaHHS
ypaHa M TOPHSI XapaKTepHbI AAs 4EPHO3eMOB | aM-
60Bckoi, Boponemckoit u CapaToBckoit obaacTeit
u Kpacnosapckoro kpasi, aAs MoAB30AMCTBIX MOYB
nedyepHosemuoil 30ubl [lentparbuoit Poccuu, zare-
raloluX Ha OCAZIOYHbIX MOPOZAX PAa3AUYHOTO BO3-

pacra [93].
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Ecau aas ropubix mopoa XapakTepHO paBHO-
BECHOE cojiep:kaHHe * JOYepHHX MPOAYKTOB IO OT-
HOIIEHHUIO K MaTepHHCKHM POJOHAYaAbHHUKAM —pa-
ZIMOAKTUBHBIX CEMEHCTB, TO AAS MOYB CBOHCTBEHHO
CMeIlleHHe Pa/IMOAKTHBHOTO PABHOBECHS B CTOPOHY
060raIe s H30TOTNAMH PaJIHsI.

Copnepanue paaus-226 B nousax eBporneickoi
teppuropuu Poccun Bapbupyer ot 4 Bk /xr ara noa-
soaucthix nous o 48 Dx/kr ars mous, passurbix
Ha rpanuronnax (Nenunrpagckas obracts, Pecry6-
auka Kapeans).

Moinocts noraomenHoi 30sbl ramMma-
H3AyueHMs1 B Bo3ayxe Ha Bbicore 1 m
OT NMOBEPXHOCTH 3€MAH JAsl MOYB
pasanunbix Tunos, ul p/u

CePOBEM ... 74
Cepo-KOPUIHEBAS .......cvvevvereeerenrenens 69
KamranoBas ..........cccoeveeviiieneennennnn. 60
HepHOBEM .....vveeeeveeeiieeeiie e 51
Cepast A€CHAT .....veeveeveeereeereeereennn, 41
ZlepHOBO-TIOABOAMCTAS .................. 34
[ToazonruCTas.....veeveeveeieeiieieeee, 18
ToppauucTast ........coooeevveeeeenn. 1
CpeaHsist IS TIOYB MHPA ......v.ev.en.. 46

[Ipumeyanue. Tunuynble mpejiesbl KoaeGaHuit
14-90 ulp /4.

Hau6oabmmii BkAaz B CyMMapHyl0 MOIIHOCTb
SKCIIOBHIMOHHOA [103bl BHENIHEro OGAYYeHHs Haz
nousamu BHocUT Kaiuit-40, cozep:xanue KoToporo
BO MHOTO pas MPEBOCXOJMT KOHIIEHTPAIIMIO B T0YBAX
PaZMOAKTHBHBIX H30TOIOB TOPHH-YPAHOBBIX Ce-
meiicte. Cozepaeanue u pacrpezereHHe MepBHYHbIX
PAZIMOHYKAH/IOB B TOYBAaX 3aBHCHT OT OCOOGEHHOCTed
ux Murpaiuu. KOHIEHTpalMs 3TUX pPazHOHYKAH/IOB
OKa3bIBaeTCs MeHblIlle B MOYBaX C THAPOMOP(HBIM pe-
2xkumoM (TouBbI MoA30AMCTOTO psza). B mousax apuza-
HbIX U [IOAYapHAHbIX 06AacTeit (cepble AeCHbIe, YepHO-
M CEpO3eMbl) KOHIIEHTPAIMsS PaIMOAKTHBHBIX DAEMEH-

TOB BBbIIIIE.

Buemmee o6aydyenue Hacenenust eBpomeHcKon
gactu Poccun 3a cyeT 3eMHbIX HCTOYHHKOB pa/HaLIMU
B OCHOBHOM OOYCAOBAEHO raMMa-H3AyYalollUMH
ZI049€PHUMH M30TOIIAMH TOPHH-YPAHOBBIX CEMENUCTB
u paguoaxtuBHbM usotorom Kaausa (*0K), cozepsa-
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HHE KOTOPOTO B TPHPOZHOU CMECH HU30TOINOB PaBHO
0,0118 %. Py6uauii-87, cocrasasmommii 27,85 %
OT CyMMbI HB0TONOB PyObuausi, 06AaZlaeT CPaBHUTEAb-
HO HH3KOH SHEPrHeH Y-KBAaHTOB, I0ITOMY €ro BKAAZ
BO BHellHee OOAyYeHHE HE3HAaYHUTEAEH.

Taxkum o6pasoM, ecTecTBeHHOe raMma-IHOAe
Ha TOBEPXHOCTH 3eMAH OOYCAOBAEHO J04€pHHUMM
H30TOIIAMH TOPHH-YPAHOBBIX CEMEUCTB M KaAH-
em-40. ['lo ganupim Hayunoro komurera mo aefict-
suto atomuoit pazumaumn (HKZAAP), coszaunoro
B pamkax OOH B 1955 r., cpeansas mommoctsb
MOTAOIIEHHOH 03Bl Y-H3AYYEHHs B BO3JyXe OT ec-
TeCTBEHHbIX PaJMOHYKAUZOB Ha Bbicote 1 M oT mo-
BepxHocTH 3eMAM cocTaBasgeT 50 ul'p /4. [1pumep-
o 98 % macenenus eBpomeiickoii TeppuTOpHM
Poccun mpozxuBalOT B yCAOBHAX, e MOIIHOCTDb
HOrAOIIEHHOH J03bl BapbupyeT B mnpezerax 30-
70 ul'p /4. T'osoyto apdexTuBHYIO SKBUBAAEHTHYIO
z03y (D,,,), 06ycroBArenHyI0 Y-n3AydeHHeM ecTecT-
BEHHDBIX PaJIMOHYKAUZOB, COJEP:KAIIUXCA B IOYBE
U TOPHBIX ITI0POJAX, PACCYHTHIBAIOT YMHOMKEHHEM
cpeaHel MOIIHOCTH HOTAOIIEHHOH Z03bI B BO3ZAYXe
na Boicore 1 m (50 ul'p/4) Ha oTHOCHTEABHOE Bpe-
Ms1 ipe6bIBaHHsl YeAOBEKa Ha OTKPBITOH MeCTHOCTH,
KoTopoe mpunuMaercs paBubiM 0,2, u Ha K0a(pPu-
uuent 0,7 (oTHOmEHHE 3KBUBAA€HTHOH Z03bI K I1O-
TAOLIEHHOH Z03€ B BO3ZAYyXe JAASl CPEJAHHX IHEPTHH

V-KBaHTOB):

DroA =
= 50(ul'p/4)0,7(38/Tp)[B760(u/Top)0,2 =
= 61 MK3B.

BuyTpu nomernenuii 703a ot BHemHero o6ayye-
HUs HBMEHSETCS I10Z BAHSHHEM JBYX IPOTHBOIIO-
AOKHO ZI€HCTBYIOIIMX (DAKTOPOB: 3KPAHHPOBAHHUS
BHEILIHEro OOAYYeHHS] CTPOUTEAbHbIMH MaTepHaAaMH
M UBAYYEHHs] eCTeCTBEHHBIX PaJHOHYKAHZOB, HaXo-
JAIIUXCS B CTPOMTEABHbBIX MaTepHaAax.

MommocTs moraomienHo# 703b1 3a cueT Y-U3-
AYYeHHs] PaJMOHYKAHZOB, COJEP:KAIIUXCS B CTPOM-
TeAbHbIX MaTepHanax, no ouenkam HKIAP sapbu-
pyet B npeaeaax 4-1300 ul'p /4. Cpeansas mommuocTs
[OTAOILIEHHOH Z[03bl B IIOMELIEHHH IPUHSTA PABHOU

53 ul'p/u.

yﬂ,e]\bHaﬂ AKTHUBHOCTb IIPUPOJHDBIX PAJ/JMOHYKAH~
Z0B B HEKOTOPDIX CTPOUTEAbHDbIX MaT€pHUaAAX IIPUBE~

aena B Taba. 3.3. Coraacno HPB-99 spgexrusnas
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Tabauma 3.3

yl[e]\bl-laﬂ AKTHBHOCTb NPHPOAHDIX
PAJUOHYKAHZOB B CTPOUTEADHbIX MaTe€pHaAaAX

Y enbHast akTHBHOCTD,

. Bk /kr
CrpouTebHBIN MaTepuas

AR 26Ry | 232Th

[IpupoaHOro MpoNCXOXK/1eHIS

1200-

I'panur 1600 100-110 [80-170
I'panuTHble KUPTHYT 1000 90 85
KaMHeanunblﬁ BYJIKaHHU- 1500 130 120
yecKkuil Tyd

[TposyKT ByJIKAaHMYECKUX

uaBepsKerm 1100 130 130
Beroun, conpepsxanimii 850 1500 70

TJIMHUCTDBIE CJIQHIIbI

HpOMbILLUIeHHOl‘O IIPOUCXOKACHUA

Docorurc 70-110 | 600-800 [ 5-20
[lnak ¢ cunukaToM 2 1500- 7
KaJTbIst 2150

Kupruan 330 280 230
Jleryuas 3oma 220-700 7-210 130-130
IInak 13 goOMeHHOU Ieun 240 70 20

[l rakoBbIil 3am10JTHUTETD
(cMech YroJibHOTO 1ILIaKa, 190 100 70
30JIbI ¥ IIEMEHTa)

yaeAbHast akTHBHOCTD (A,q) TPHPOAHBIX PasMOHYK-
AUZO0B B CTpOHTeJ\beIX MaTepI/IaJ\aX, HCHO/\hByeMbIX
B CTPOSIILMXCS] U PEKOHCTPYHUPYEMbIX 2KHUABIX H ObIIIec-
TBEHHbIX 3JJaHMAX, He ZoAxkHa npesbimath 370 B /kr:
Aaq) = AR, + 1,3A1, + 0,09 Ak, rae Ar, u A1y, —
yaeabubie aktustoctd 220Ra n 232Th, naxoasmuxcs
B PaBHOBECHHM C OCTaAbHbIMH YAEHAMH YPaHOBOTO
u TopueBoro psaos; Ag — yaeabnas aktusocts 10K,

[To onenkam HKZAAP cpeanee snauenue ak-
BUBAAEHTHOH Z03bl 3a CUET BHEIIHEr0 OOGAyYeHHSI,
IIOAy4aeMOH 4eAOBEKOM BHYTPH IOMEIIEHHs, COCTaB-
aser 0,29 Mm3B/roz, a cpeanee 3HaueHHe CyMMapHOM
SKBHBAAEHTHOH [03bI BHeIIHero ob6AydeHus (ctpou-
TeAbHble MaTepuarbl + mousa) — 0,35 m3s/roa.
SKBI/IBaJ\EHTHbIe Z03bl OT BHEIIIHHUX HMCTOYHHKOB raM-~
Ma-H3AYYEHHs] IAS OTJEAbHBIX PETHOHOB eBPOIIeH-
cKkoli Tepputopun Poccuu BapbuPYIOT B Npezeax

0,14-0,58 m38/roa.

Ton I. Esponelickas uacnip

OKBHUBaAEHTHDIE J03bI raMMa-H3AyYeHHH
aAs HekoTopbIx cybbextor Poccuiickoi
Megepanun, m38/rog

ApxaHreAbCKas 06AACTD...........cveevvennenn. 0,27
Bearopoackas s 0,16
Bpsnckas e 0,19
Bonroroackas e, 0,30
Ugsanosckas s 0,34
Kanununrpagckas “ .....ooooveevveenieeneennen. 0,35
Kanyxxckas e, 0,27
Pecniybauka Kapeaust .......occvvevvenennen. 0,54
Pecrybanka Komu ...oovveviiiic 0,14
MNeHuHrpazcKas 06AACTD .......ccvevvenien.. 0,58
Aurenxas s 0,24
Mypmanckas e 0,34
Hogropoackas e 0,35
Opnrosckas s 0,29
Pssanckas e, 0,26
Camapckas e 0,34
Capatosckas e 0,26
Cwmonenckas s 0,30
Tyabckas e, 0,37

Yeuenckas, Murymcekas Pecry6auku....0,38

HApocaaBckas 06AACTD .....c.veeeveeeveenrennn. 0,29

ZJlosa BHemHero obAydeHusi HaceAeHHsi, O6ycC-
AOBAeHHasi 6eTa-4acTHLIAMH eCTECTBEHHDIX Pa/IMOHYK-
AMZOB, COZEPAKAIUUXCS B [I0YBE U BOBJAYXE, COCTABASI-
er 7 Mx3B/roz.

Kak ykasbiBaroch Bblle, 10 moACYeTaM
HKJAP cpeaunss sp@extuBHas >KBHBaAeHTHas
1032 BHEIIHEro OBAyYeHHs!, KOTOPYIO YEAOBEK MOAY-
4aeT 3a roJl OT 3eMHbIX HCTOYHHKOB eCTeCTBEHHOH pa-
amaruu, coctaBasger npumepno 0,35 m3s, T.e. uyTh
6oAbILIE CpesHEN MHAMBUAYAABHOH Z03bl OOAYYEHHs]
W3-3a PaZMAllHOHHOTO (DOHA, CO3/]aBaEMOTO KOCMH-
yeckumu Aydamu Ha yposHe mops (0,30 m3s).

Buympeunnee ooayuenue. B cpeanem 2/3
5(PEKTUBHOH SKBUBAACHTHOH [03bI OBAYHEHHSI OT ec-
TECTBEHHDIX HCTOYHHKOB PaMallMM YeAOBEK TTOAyHaeT
3a CYET BHYTPEHHEro OOAyHeHHs paZHOHYKAHZAMH,
TOMAZAIOIIMMU B OPraHH3M C IHILEH, BOJAOH M BO3ZY-
xom. Hauboabimas wacts atoit z0sb1 (954 mx3s/rox)
HPUXOAUTCS Ha - ZlouepHHe paZHOHYKAH/bI ceMel -
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ctBa ypana-238, aouepume mnpoaykrtbl TOpHsi-232
BHOCAT B CYyMMAapHYIO 203y BHYTPEHHEro OGAyYeHHs
196 mMx3B/roa, karua-40 — 180 mx3s/rox. Brrag
€CTEeCTBEHHbIX KOCMOI'€HHbIX H TE€XHOI'€HHbIX paL[,PIO-
HYKAMZIOB, TaKMX KaK BOJOPOZ-3, 6epuAAuii-7, yr-
Aepoz-14, narpuii-22, ne npespimaer 15,3 M3 /roz.
['To rozosoii sxBuBarenTHON Z03€¢ (MK3B) 3TH pasu-
OHYKAHZbI MOKHO PAaCIIOAOZKHTb B CAEYIOIIMH Pz
14C (12,0), "Be (3,0), 22Na (0,2), 3H (0,01).
Hau6oabmmii Bkraz B 3(PPEKTHUBHYIO J03y BHYTPEH~-
Hero o6Aydenus BHocuT yraepoa-14 (pazmoyraepoz
¢ nepuozom noaypacraza 3730 aer).

CpaBHeHne 3(PPEKTHUBHBIX 3IKBHUBAAEHTHBIX 03
BHEIIHETO U BHYTPEHHETO O6]\y‘{€HI/IH YEAOBEKa OT pa3~
AHYHbIX €CTECTBEHHbIX HCTOYHHKOB KOCMHYECKOI'O
H 3€MHOI'0 ITPOHUCXO:KAEHUA IPHUBEAEHDbI B TabA. 31

Buytpennee obayuenue :xureredl eBporeHcKoH
Tepputopur Poccun 3a cueT ecTeCTBEHHbIX HCTOUHM-
KOB [IPUMEPHO OZAWHAKOBO JAsl BCEX PETHOHOB M COC-
raBaser 1350 mMx3B/roz.

Hckntouennem sBASIOTCS ceBepHble paiioHbI, TIPH-
mbikatomue Kk Dapenuesy, Beaomy u Kapcromy mo-
pam (Mypmanckas, Apxanreabckas obaactu, Pec-
ny6aukn Komu um Kapeaus), B koropbix :xurean
YTIOTPE6ASIIOT B MHILY Msco ceBepHOro oaens. Oaenu
IMUTAIOTCA AHIIaiHHKOM (sireaeM), KOTOpbIH H36upa-
TEAbHO KOHIIEHTPHPYET M3 IIOYBbI H BO3JyXa Zo4ep-
HHe TPOAYKThI pacraza ypana-238 — csumen-210,
BucmyT-210 u moronmit-210. Zosbr BHyTpenuero
06Ay4eHHs] YeAOBeKa OT MepedUCAeHHBIX H30TOTOB
B paiioHaXx, I/le HaceAeHHe YIOTPEOASIOT B IHILY MsICO
cesepnoro orens1, Ha 100-150 Mx3B/roa npesbiaer
S()(PEKTHBHYIO 03y, IOAYYaeMyIO OT 3THX K€ H30TO-
TOB :KMTEAIMH ZpYTuX pervoHoB Poccuu.

[Torpe6asisi okoro 800 A Boab! B roa, derosex
noayuaer = 10 % ot o6uieii 703b1 BHyTpeHHETO 06-
AydeHHs. ITa ZOAS HECKOABKO BO3pacTaeT B Hace-
AEHHBIX IMyHKTaX, BOZOCHAG:KeHHE KOTOPBIX OCY-

mecTBAseTca 3a cueT mozasemubix Boz. Cpeanue
06beMHbIE AKTHBHOCTH €CTECTBEHHBIX PaJMOHYKAH-
ZIOB B [TUThEBbIX MPUPOAHBIX BOAAX PA3AWYHBIX THIIOB
1eHTpaAbHbIX obaacteit EBpomeiickoit Poccun mpu-
BezeHbl B TabA. 3.4.

Padon u npodyrmet ezo pacnada. Pagno-
aKTMBHBIH HMHepTHbIA ras pagoH-222 obpasyercs
npu pacrnage paausi-226, BXoAsiero B ceMeHCTBO
ypana-238 (cm. puc. 3.11). Pazon umeer ortHoCH-
TeAbHO 60AbIIOH mepuox moaypacmaza (3,82 cyr)
u 6Aarozaps raz006pa3HOMy COCTOSTHHIO PacIipOCTpa-
HsETCS TI0 TI0paM U TPEIIMHAM TI0YB M TOPHbBIX TI0POJ
U TIOCTyTIaeT B aTMocdepy U Boszyx rnomemenuii. Oc-
HOBHbIMH HCTOYHHKAMH TIOCTYIIAGHHs paZioHa B BO3ZYX
MOMeIIeHHH SABASIETCS €ro BbIZEAEHHE U3 MOYBbI TOJ
37AHMSIMM M M3 CTPOMTEABHBIX MaTepuaros. | Ipu pac-
naze pajoHa 06pasyroTCs ero KOPOTKOMKHBYIIHE Z0-
uepnue npoaykrsl (JAI1P): 218Po, 24P y 214B;,
Bkaaz cobeTBenHo pazoHa Bo BHyTpeHHee 0O6AyUeHHE
HeBeAuK. |lpu pazMoakTHBHOM paBHOBECHH MeKZy
pagonom u JITP sror Bkraz me npesbumaer 2 %.
Jo3a obayuenus aerxkux ot JI1P onpeaeasiercs se-
AMYHMHOH, SKBHBAAEHTHOH pPaBHOBECHOH 0ObeMHON
aKTHBHOCTH Z04epHuX usotornos pagoHa (DPOAR,),

usmepsiemoil B Bx/M> [151, 156].

['To ouenxkam Me:xaynapoaunoit komuccuu o pa-
avororuueckoit samure (MKP3), Brxaag AP
B 2(P(PEKTHBHYIO 3KBHBAAEHTHYIO /03y BHYTPEHHEIO
0b6ayuenus Haceaenusi coctaBaster ot 30 g0 70 %.
O6wbemuas aktuHocTb pazoHa u JAITP usmensercs
B T€4YeHHE roja Ja:ke B OZHOM IIOMELUEHHH B AECATKH
pas B 3aBUCUMOCTH OT METEOYCAOBHH, IIPOBETPHUBAE-
MOCTH TIOMEILEHHH U JAPYruxX (PaKTOPOB.

Cpeansis o6beMHasi aKTHBHOCTb pajZioHa B aT-
MocepHom Bosgyxe pasta 1,8 Bx/M>. B pasanunbix
TIOMEIIEHHSIX 3TA BEAUHHA MOZKET TIDEBOCXOAMTD eCTeC-
TBEHHDBIH aTMOC(EPHbIH YPOBEHb B COTHU H ThICSMU Pas.
Tak, no sapy6exubiv ganubiv [156], orHocurern-
Hble KOAMYECTBA AlOZeH, MPOKHBAIOIIUX B PasHbIX

Tabauna 3.4
Cpeal—me o6 beMHbIe aKTHBHOCTH €CTECTBEHHBIX PaZHOHYKAMJOB, MBK/J\
Boponcrounuku - - - Paony

2381J + 2341 26R, 28R4 210p}, 210pg 40K 222Rp
Osepa 1 BOJOXpaHHJIHUIIA 70 25 30 6 4 500 -
Pexn 50 5 7 3 2 100 -
Tloxzemubie BObI 90 70 80 8 7 800 15000
YpoBenb BMenIaTeIbCTBA 3100 500 200 200 120 22000 60000
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CTpaHax B IOMEILEHHAX C [OBBILEHHbIMH 110 CPaBHE-
HHIO C eCTECTBEHHBIM (DOHOM 3HAUEHHSAMH OGDbEMHOH
AKTHBHOCTH pa/IOHa, PaclipeieAeHbl CAeZYIOIMM 06pa-
som: > 50 Bx/m® — 5 %, >100 Bx/v> — 1 %,
>200 Bx/m> — 0,1 %, > 400 Bx/m> — 0,01 %.

Bbicokue yaeAbHble akTHBHOCTH pasioHa OTMeYeHbI
B BOJAX KPHUCTAAAMYECKHX KOPEHHbIX [0POJ Ha Tep-
puropun 11Isenpn 1 Musrsnun (10 7,8010* Bk /A
[251]. TTogo6ubie Boap BeTpewennt B Nenunrpazckoi
obractu u Pecniybauke Kapeans.

Coraacno HPB-99 yposenb BmemareabcTsa
ars 222Rn B natbesoit Boge cocrasaser 60 Bk /.

Hamepennoe o6ayuenne pagoHoM mpoucxogut
Ha 6aAbHEOAOTHYECKHX KypOpTaX, HallpuMep Ha Tep-
putopun Kapkasckux MuHepaibHBIX Boz. B atmx
pafioHaX BBICOKHME 3HaYeHHs] 3P(EKTUBHOH SKBHBA-
AEHTHOH 7103bI XapaKTePHbI HE CTOABKO /IAS MallHeH-
TOB, CKOABKO /Al 06CAY2KHBAIOIIETO MePCOHANA H 2KH-
Teael ropoza [64]. Ha nexoropnix kypoprax exxeroz-

Tabauma 3.5

CpaBuurerbHble JaHHDIE 0 HOPMATHBAX
KBHBAAEHTHOH PaBHOBECHOH 06beMHOM
AKTHEHOCTH PaJiloHa B BO3JYyXe€ :KHABIX 3JaHHH,
Bx/m>, no crpanam mupa [156]

Cyrmect- Tox mpumsTHS
Crpana Bylolue Bynymue WK
3aHUS
3/TAaHUST TIPe/IIOKEeH NS
Isewus 400 70 Ipunsro
B 1980 r.
[Ipennoskeno
IIBerus 100 100 B 1984 .
CeBepibie [Ipensoskeno
cTpanbl EBporibl 100 100 B 1986 r.
IIpunsito
DOuHIIH IS 400 100 5 1986 r.
_ [Ipennoskeno
CIIA 200 B 1984 r.
CIIIA 380 _ [Ipennoskeno
B 1986 r.
Kanaza 400 -~ [Ipenmnoskerno
B 1985 r.
OPT 200 -~ IIpennoxxeno
B 1986 r.
IIpennosxkeno
BesnkoGpuranust 200 50 5 1987 1.
MKP3 200 100 1986 r.
Ipunaro B 1991 r.
CCCP, Poccus 200 100 1 PerjaMeHTupo-
Bano HPB-99

Ton I. Esponelickas uacnip

Ho B Bosayx aup@ynaupyer zo 2002 Bk pagoma.
B pesyabraTe B 37aHHX 06beMHas aKTHBHOCTb PaZo-
na npespimaer 300 Bk/M>, a B Aeue6ubIx KOprycax
aocruraer 10° Bx/m>. Tlpn taknx ypoBHSIX KOHLEHT-
paluK pajoHa rojloBast 3(P(PeKTHUBHAS SKBUBAAEHTHAs
no3a mozker gocturath 300 M3B ans obcayxxuBaro-
IIero MepcoHaAa u npuMepHo 4 M3B AAs MalHeHToB.

B nacrosee Bpemst 6arbaeororuueckast poAb pa-
JOHa PSAZOM CIELUHAAUCTOB IIOZBEPraeTcsl COMHEHHIO,
TaK KaK 6aAbHEOAOTHYECKHH 3()(PEKT PaZIOHOBBIX 34PaB-
HHL CTATHCTHYECKH JOCTOBEPHO He IOJTBEPK/EH.

Zlo 1980 r. nu B oaHON cTpane He ycTaHABAHBa-
AMCb HOPMATHBbI Ha cozep:kanue pazoHa u JII1P
B TIOMeIIeHUAX. Y TAYOAeHHbIE SITHAEMHOAOTHYECKHE
MICCA€IOBaHUs, TIPOBEJEHHbIE B IOCAEJHME JECATH-
AeTHs1, BBISIBUAM OTHOCHTEABHO BbICOKHE 3BHaueHHs
03, HOJ\y‘laeMbIX OTZE€AbHbBIMH prl‘[l‘IaMI/I HaCeAeHUs
3a CYeT Anp, HaXOLLHLHI/IXCH B BOB\ll,yXC 2KHUADBIX I10~
memenuii. B cBsasu ¢ aTuM B psaze cTpan no pexomen-
aanuu MKP3 6biau npunsaTbl HOpMaTHBBI cozepKa-
HUS paZloHa JAS *KMAbIX 37amHuil (Taba. 3.5).

Opranusauusamyu KoHuepHa | eororopasseaka”
B 1992 r. usmepsiauch KoHLIEHTpaIMU pazioHa B KH-
AbIX, TIPOM3BOJCTBEHHbIX M Y4eOHDBIX [OMEIIEHHSX

B ps/€ PETHOHOB pOCCI/II/I.

s teppuropun Aenunrpazackoit ob6aacta [TT]
“Hesckreororuss” ma ocuose c6opa, 0606menus
U aHaAM3a PaZMOMETPHYECKHX, F€OAOTHUECKHX, PazHo-
FeOXUMHYECKHX, THAPOTEOAOTHYECKHX H TeO(pU3HYec-
KHX MaTepHaAoB 6blra coCTaBAeHa Kaprta palionmpo-
BaHHS 10 CTENeHH PaZOHOOMACHOCTH B MaciuTabe
1:500 000 [185]. Pagonoonacubmv siBasiercst 25 %
teppuropun Jenunrpazckoit o6aacty, Brarouas Cankr-
[Terep6ypr, Kuposckuit u Aomonocosckuii pationsr,
noaoBuHy | 'aTumackoro, Kunrucenmckoro, I'lpuosep-
cxoro, Boaocosckoro u Briboprekoro pafionos, 3Ha-
guTeAbHbIe YacTH | ocHenckoro, Boaxosckoro, Box-
curoropckoro u BceBorozkckoro pafioHOB, Ha KOTO-
PBIX MPOKHMBAET GOAee TIOAOBHHbI 2KHTEACH 06AACTH.

B Cankr-Ilerep6ypre u ero npuropozax Bbirmoa-
HeHa paJloHOMeTpuyeckas cbemka Maciraba 1:25 000
Ha mowazu 35,6 kvZ. Bpicokue KoHueHTpauu pa-
aona B nouse (20 290 kBxk /M) o6Hapyzenn B npe-
ZleAax 3actpauBaeMblx ydactkos | lymkuna, uto tpe-
6yeT pa/l0HO3AIUTHBIX MEPOTIPHATHH A CTPOSIIIHX-
Cs1 BZAHHH.

B Cankr-Ilerepbypre maxcumarbuas sauxcu-
poBaHHasi 06beMHasl KOHLIEHTPALMs paZloHa B ITOMeLle-
uusix cocraBaser 290 B/ Ve [P €ro KOHLIEHTPALMH
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B nouse 37-168 kBk/v>. B Bribopre B nomemennsix
stor nokasareab npesbinaer 400 Bk /v, B [aranne
on moxer gocturatb 3000 Bk /M3, a B a.Nomyxunka
JAomonocosckoro paiiona — 480 Bk /m>. Takum 06-
pasoMm, B psiie TOMEIIEHMH yKasaHHbIX HaceAeHHbIX
nynxToB J\enunrpazckoit o6aactu sHavenus: JPOAR,
TIPEBbIIAIOT TIPUHATbIe HopMaTHBbI B 2-15 pas.

[lonobuast curyanus nHabarozaeTcs u B ropogax
Pecnybanku Kapeaus, Kpacrozapckoro kpas, B patio-
ne Kapkasckux muneparbnbix Bog, Dpsmckoit obaact
M IPYTHX pervoHaX eBpoIeHckol TeppuTopu Poccum.

SQJCI)CKTI/IBHaH 9KBHBAAE€HTHas1 1032 BHYTpPEHHE-~
ro obayuenus ot pagona u JII'1P cocraBaser B cpea-
uem 1 M3B/roa, T.e. MPUMEPHO MOAOBHHY TOZOBOH
Z103bl, IOAYYaeMOH YEAOBEKOM B CPEZHEM OT BCEX €C-
TECTBEHHbIX HCTOYHHUKOB paZHalliH.

YuurbiBasi BHICOKYIO paZHOTOKCHYHOCTD paZioHa
u JI'IP T'lpaBurernctBom Poccun B 1994 r. 6bira
npunsta (Dezeparbnas meaeBas mporpamma Pa-
Z0oH”, TpeZycMaTpHBalollas paZHallMOHHOEe 06CAe0-
BaHHe :KMAbIX M TPOU3BO/JCTBEHHbIX 3/[aHHH B pas-
AMYHBIX perHoHax Poccuu, a Tak:ke pyAHUKOB H ApY-
ruX 0O'bEKTOB.

Topon u npodyrmot ezo pacnada. Topon
(pazon-220) sBAseTcs A0YEpPHUM MPOZYKTOM pacria-
na paausi-224, BXoAsIero B pasMoaKTHBHOE CeMeii-
ctBo Topusi-232. Topon uMeeT 3HaYHTEABHO MeHb-
mui nepuoz moaypacnaza (54,5 c¢) mo cpaBHenuto
C paZIoHOM, TIOSTOMY IOCTYIIAGHHE ero B aTMochepy
M3 MOYBbI U B BO3JAYX 2KHUABIX TIOMEIIEHHHA M3 CTPOH-
TEAbHBIX MaTepPHAAOB MOKET MPOUCXOAMTb AMINb M3
CaMbIX MOBEPXHOCTHBIX CAOEB.

B cBsizu ¢ 3TMM 06bemMHast SKBHBaAEHTHAs! PABHO-
BeCHas KOHLIEHTPALIMS TOPOHA B BOB/yXe MOMEIleHHH
1 06YCAOBAEHHAs €10 1032 OKABbIBAKOTCS 3HAYHTEABHO
MeHbIe, 4eM JAs pagoHa. llo sTuM npudmmHam
HU B OJIHOH CTpaHe MHpPA HE CYIECTBYeT HOPMATHBOB
Ha KOHIIEHTPALMIO TOPOHA B BOBZYXE KMABIX 3/AHHH.
B HPB-99 npuseseno cymmapHoe 3HaueHue
IPOAR, + 4,6 IPOAT,, nopmupyromiee cozep:ka-
HHE H30TOIIOB pa\ll,OHa B BOBZ[,yXe 2KHADBIX HOMeIHeHI/IijI
(200 Bx/m>). Tlpu npoekTHpoBaHkM HOBBIX 3AaHHIL
oTa BeAnunHa He zoAHa npesbinarb 100 Bk /w3,

Texnozennvte uszmenenus ecmecrmeéeHnozo
paduavuonnozo ¢hona. lobvraa u nepepaborka
HOAE3HDBIX HCKOIAeMbIX, ITOAYYeHHe DHEepPrHH 3a CYeT
C2KHTaHHsI HCKOIIAeMOr0 TOIIAHBA, CTPOHUTEABCTBO
U CEAbCKOe XO3SHCTBO NPHBOJSAT K I€pepacIipeziee-
HUIO €CTECTBEHHbIX PA/IMOHYKAHZOB B 0ObEKTax reo-
Aoruyeckol cpeabl. Pabota srekTpocranuumii, Hc-
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TIOAb3YIOIIUX YTOAb, HPUBOZUT K IIOCTYIAEHHIO B OK-
pyxaromyio cpeay kaausa-40 u usoronos Topuii-ypa-
HOBDBIX CeMeHCTB. Y IeAbHasi aKTHBHOCTb OCHOBHbIX JI0-
3000pasyIOIINX PAZUOHYKAHIIOB B YIASIX BapbHpPyeT
B mMpOKHX mpegerax. 1ak, copepanne ‘0K nsmens-
ercst ot 0,7 70 700, 238U — or 3 10 520, a 232Th —
ot 3 a0 320 bBx/xr. B uerom yaeabHas axtusHOCTD yr-
Aell MeHblIle, YeM CPeJHAsA yeAbHasi aKTHBHOCTb MOPOL
3eMHOH KOpbI, OZIHAKO B MECTOPOKAEHHAX BYpbIX yrAeH
BCTPEYAIOTCS Pa3HOBU/IHOCTH C TIOBBIIIEHHbIM COZEP:KA-
HHEM paJMOHYKAHAOB ypaHoBoro psza. | lo pexomenza-
wm HKZIAP cpepsist yaeavnas axrusocrs 10K,
238U u 232Th npunsra pasuoit 506, 20 u 20 Bx/kr
cootBeTcTBeHHO. | [pM aTOM yCcAOBHO zomyckaercs, uTo
BCe /OYEpHHe H3O0TOIbI YPAHOBOTO H TOPHEBOrO Ce-
MeHCTB HaXOJATCS B PaZMOAKTHBHOM PABHOBECHH, XOTSI
3TO ZIONYIIEHHe He BCErZa PearusyeTcsl B MPHPOZHBIX
yeaousix. Hanboabrast axrusnocts B paiionax TIC,
pabOTAIOMIKX Ha YIA€, XapaKTepHA JAS 30A0- M IIAAKO-
otBanoB, rae kouuentpupyercst 95 Y% pagnonykAuz0B.

Hcnorbsosanue mnakos TIAC u xoreabubix
B CTPOHUTEADBCTBE MOZKET IIPUBOAUTD K 3HAYUTEABHOMY
yBeAudennio MoinHoct toraomennol aoset (MIT)
Ha AOKaAbHBIX y4acTKaX M0 CPABHEHHIO C eCTECTBEH-
ubiM pouoM. B wactaoctH, B TBepu B paiione aBua-
PEMOHTHOH MacTepckoit aspozpoma Muraroso 6b1A0
BbisiBAeHO ZBa yyactka ¢ MITJ =1 cI'p/u. Barpss-
HeHMe BbI3BAaHO IIAQKOM H3 KOTEAbHOH, KOTOPbIM
6bI]\I/I IOoChINaHbl JOPOKKHU H OTAEAbHbIE YYaCTKH
B3AETHO-T0Caz049HOH moaochk [185].

Onrnipezenennplii BKAaZ B 9 (QEKTUBHYIO SKBHBa-
AEHTHYIO 7103y OOAYYeHHs] HACEACHHs] BHOCUT 30AbHast
TbIAb, BblbpacbiBaeMasi TPY6aMH TBepAOTOIAMBHbIX
TenAoBbIX aAekTpocTanuuit (taba. 3.6). I'lo ouenxam
HKZAP npoussoacTBo kaxzoro ruraBaTT-roza
SAEKTPOIHEPTHH HAa TAaKHX CTAHLIUAX OOXOZUTCS de-
AOBEHYECTBY B 2 4YeA-3B 02KMZAEMOH KOAAEKTHBHOH
SKBUBaACHTHOH 7103bI 06Ay4YeHus (CM. IpUAOzKeHHeE).

3oAbHas TBIAb TIOCTYIIAET TaK2Ke B OKPY?KAIONIYIO
cpezy U3 2KHABIX JIOMOB, B KOTOPBIX B Ka4eCTBe TOILAH-
Ba HCIIOAb3YIOTCA pasiuuHble yrauw. Ha Teppuropun
[ ToamockoBHOro 6GacceliHa Al OTOIACHHS ZOMOB HC-
IIOAb3YIOTCS1 6ypble YTAH, 0COOEHHOCTbI) KOTOPBIX SIB-
AdeTcs1 ToBbiieHHas 30AbHOCTD (B cpeanem 34 %) u
TIOBBIIIEHHbIE cozepkanus ypaHa-238 u ero godyepHux
npoaykros. [ Ipumepno 96 % aobwsaemoro B [Toa-
MOCKOBHOM 6accefiHe yrAsi HCIoAb3yeTcsi B LleHTpann-
HoM peruore, okoro 70 % storo koamuectsa notpe6-
ASIETCSI DAEKTPOCTAHUMAMH, YTO MPUBOJUT K YBEAHYe-
mmio npuvepro Ha 0,02 % cpeameit z03p1 BHemmero
06Ay4eHHsI, 06YCAOBACHHOTO €CTECTBEHHbIM (DOHOM.
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B ocazounom uexie espomeiickoil TeppuTOPHH
Poccuu mupoko pacrpocTpaHeHb! MPHOPEKHO-MOp -
CKHE OTAOXKEHHs, K KOTOPbIM IPHYpPOYEHbI MECTO-
POKAEHUS U MIPOSIBAEHHS 2KEABAKOBDBIX (DOC(POPHUTOB.
Hexoropnie us mux (Eropnesckoe B Mockosckoi
obaactu, Crobozacko-Koropenkoe u Ilog6yxckoe
B Kaayackoit o6aactu, Kumosckoe B Tyabckoit 06-
Aactu, Comckoe B CMoaeHCKoOH 06AacTH) MpezcTaB-
ASIIOT TIPOMbIIIAGHHBIA HHTEPEC H JAUTEAbHOE BpeMs
SKCIIAYyaTHPYIOTCA. DOABIIMHCTBO paspabaTbiBaeMbIx
(POCPOPUTHBIX MECTOPOKAECHHUH COAEPKHT BbICOKHE
KOHIIeHTpanuu ypana. B npouecce 106br4u u nepepa-
60TKH PYZbl BbIAEASETCS PAZIOH, KPOME ITOTO, B BO3-
JyX TOCTYTaeT IbIAb, OGOTalleHHas ypaHOM H TIpo-
aykramu ero pacriaga. Cogeprkanue paguoOHyKAUZOB
B NIPU3EMHOM BO3/IyXe Ha PacCTOSHHMM 70 1 KM oT 060-
TraTUTEAbHbIX (PaBPHK MPEBbIAET eCTeCTBEHHbIE KOH-
nentpauy B 2-14 pas. JauteanHoe npumenenune goc-
(aTHbIX YAOOPEHHH MOMKET YBEAMYHTDb COZeprKaHHe
ypaHa M ero JAo4epHHX MpoAykToB B mouse Ha (,25-
1,0 %. Mocpopuronocupie cAOH HacTo sareraroT
Ha HesHaunTeAbHbIX rAy6unax (ot 2 a0 40 m). Boize-
ASIOIIMHCS PaZloH ZOCTUTaeT 3eMHOH II0BEPXHOCTH,
B CBSI3H C 4eM (POC(HOPUTOHOCHbIE PAHOHbI OTHOCSTCH
K TEPPUTOPHSM C MOBBINIEHHOH PaiOHOOMACHOCTBIO.

Boaee BbicokMe £03bI AOKaAbHOTO OOAYYEHHS
MOTYT CO3/1aBaThCsl TIPH HCIIOAb30BAHHH B CTPOHTEABC-
TBe (poc(orunca — MOBGOYHOrO MPOAYKTA (POCPOPUTO-
BOH MPOMBINIAEHHOCTH. B momerenusix, oTaeaaHHbIx
CYXOH WITYKaTypKOH Ha OCHOBe (OC(Orurca, i03a
BHEIIHETO U BHYTPeHHero obAydenus (3a cueT pagoHa
u JI1P) moxer cocrauts a0 30 % spextusHoi

Tabauna 3.6

Bri6pocp1 ecrecTBeHHBIX pagMOHYKAHAOB
M HX cojep:kaHHe B aTMocdepe M Ha 3eMHON
NoBepPXHOCTH B paiioHe pacnoaoxenns 1JC
saekrpuueckoil momnoctbio 1 I'Br [248]

O06bemuast [ToBepXHOCTHAS TJIOTHOCTD
Pagno- |  akTHBHOCTDH 3arpsIsHEHTst
HYKJUJZ | B BO3IyXe,
10> Bk /M3 107 Bk /M2 Ku / kM2
226Ra 6,3 39 0,011
228Ra 4,1 9,3 0,002
210pp 15 115 0,31
210pg 14,4 70 0,019
232Th 6,3 - -
40K - 389 0,105

Ton I. Esponelickas uacnip

SKBUBAAEHTHOH J/[03bl, CO3/1aBa€MOW €CTECTBEHHBIMH
HCTOYHHKAMH PaJIMalliH.

Noxkanbubie yuactku ¢ Boicokuvu MI1/] Habazo-
JaloTCA B pafioHaX CKAAZMPOBAHMS OTXOZOB TOPHO-
XMMHYECKOH M MeTaAAYPTrHYECKOH MPOMBIIIAEHHOCTH.
B paitone noceaka [1lep6unxa Ilogoabckoro paiiona
MockoBckoft 06AacTH AAsT CKAAZUPOBAHUS XBOCTOB
PEAKOMETAAABHOH METAANYPIrHYECKOH MPOMBDIIIAEH -
HOCTH ObIA HCIIOAb30BaH 3abpOINEHHBIH Kapbep.
Bpricokue cozepxranus B otxozax Topus-232 u mpo-
JYKTOB €ro pacrazia MPUBEAH K BBICOKHM AOKaAbHbIM
yposusim MIT/J. Tax, B paitone moaurona TeepzbIx
6bITOBbIX OTX0Z0B Hezareko oT mocce | logoabck —
Jomoaenoso saguxcuposanst ypopuu MITJ, npe-
soumatorue 2107 Tp /4.

[To npubamseHHbIM OLIEHKAM KOAAEKTHBHAs 9K-
BUBAAEHTHasl 71032 OOAYYEHHH 3a CUET MOBbIIIEHUS
PaZMALKMOHHOrO (POHA, CB3AHHOTO C MPOMBIIIAEHHOH
ZeSITEAbHOCTBIO, JIASl HaCEAEHHsl €BPOIEHCKOU TepPH-
topun Poccun e npesbimaer 1 % or npupoaupix me-
TOYHHKOB pa/HaLMH.

Pacnpedeaenue paduoarmusnocmu 6 20p-
noLx nopodax u nouse. Vccaegosanus ecrectsen-
HOW PaZMOAKTUBHOCTH TEOAOTHYECKHX 006pas3soOBaHHUU
eBporefickoit Tepputopun Poccuu 610 Ha¥aToO B Ha-
qare XX B. B.M.Bepnagckum. ['aaBuo#t meabio
paboT GbIAO BbIIBAEHHE OOLIHUX 0COGEHHOCTEH pac-
npeaenenusi ypana-238, Topus-232, paaua-226
u xaiusi-40 B ocuoBHbix Tumax mous. [lpu sTom
YYUTBIBAAOCH BAHSIHHE T€OAOTHYECKHX (PAKTOPOB
Ha pacrpe/ieAeHHe eCTECTBEHHBbIX PaJAHOaKTHBHBIX

arementos (EPJ).

B 60-x — 70-x rr. B cBA3M C MOMCKaMH MecTO-
pOXZIeHUA ypaHa eBporlefickasi Tepputopusa Poccuu
U3ydarach KOAAEKTHBAMH IPOU3BO/JCTBEHHBIX Opra-
Husauuil (HblHE BXOAAIIMX B KOHLEPH ‘| eororopas-
Beaka”) M HAyYHO-HCCAEZOBATEABCKHMH HMHCTHTYTa-
vu (BCEI'EW, BUPT, BUMC, BCETMHI'EO).
Caeayer noguepkuytb poab BCEI'EM B uccaeaosa-
HHH KAQPKOBBIX KOHLEHTPAUMH paJHOAKTHBHDBIX DAe-
MEHTOB B FOPHBIX NI0POZAX Aa6OPATOPHBIMH METOZAMH.

ZJlAs olleHKM ypOBHSI ecTecTBEHHOH ramma-ak-
THBHOCTH TOPHBIX II0POJ, HIMPOKO HCIIOAB30BAAHCDH
asporammacriektTpomerpuieckre usmepenus (Al'C),
IIPOBEZeHHbIE B Pa3AHYHBIX MaciiTabax.

B ta6a. 3.7 npeacrasaennbr Han6oaee pacrpoct-
paHeHHble ¥ aHOMAaAbHO BbICOKHe cojepaanus P
B F€OAOTHYECKHX MOBEPXHOCTHBIX 06pa30BaHUAX Pa3-
AMYHBIX 06AacTell eBporeiickol wactu Poccum.
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Tabauma 3.7

Coaepmaﬂne PAJHOAKTHBHDBIX dAE€MEHTOB B IIOBEPXHOCTHDBIX

reororuueckux ofpasopanusax esponeiickoil Tepputopun Poccun

(mo marepuaramM a3poraMMacHeKTPOMETPHYECKHX ChEMOK)

Conepxanne EPI (B uncamrese — Hanbosiee pacipo-

Cy6bekT Teozor - CTpaHeHHOe, B 3HaMeHaTeJle — MaKCHMaJabHoe), Y
: CocraB mopoj YEeCKIit
Denepaum BO3pacT
P o Thr104 Kauit
Ilecuanuku, TJIMHDBI, MEpPreIn K 0.2:0.7 1.7:2.0 0.3-0.7
» T/IMHBL, MEp ! 1,5 3,0 1,0
VI3BecTHSAKM, MepTesn, TecuaHnKn 0,7-1.1 2,0-3.0 0,7-1,0
C
M3BECTKOBBIE 2,0 3,5 1,5
ApXaHreJsbcKkasg
o6aacty I b 0.8-1.2 3.0-4.0 1,0-1,3
€CYaHUKM, IJIMHDI, M3BECTHIKN 23 A5 15
KpacnonBernbre mecuannki, P 1,0-1.3 3.0-4.0 1,0-1,5
TJINHDBI, JOJIOMUTDI 12 2,5 4,3 1,7
AcTpaxanckas . 1.2-1.7 2,5-4.0 1.2-1.5
obnCTE Ilecku, rajeuHUKY, IJIUHBI N»-Q 2.0 5.0 17
Pecmy6mka KpacnornBernbre mecuanuki, P 1,1-2,0 4,0-6,2 0,9-1,4
Bamkoprocran TJIMHBI, TUIICHI 2 3,8 8,4 1,5
Benropoackas Kpacnousernble mecuanuki, PN 1.2-2.4 7.5-10.4 1,2-2.1
27Ny
o6Js1acThb TJIMHBI, MEPTeJIn 3,5 12,0 2,3
Bpsmnckas ob6macts | [lecuanmku, ramubl, Mepresn K4 1122 4.46.1 0.8-1.2
3,1 7,2 1,4
Baapumupckas Mepresu, riaayKOHUTOBDBIC TJIMHBI, K 0,9-1.4 2,0-6.0 0,7-1.1
1
006.J1aCTh IeCYaHuKI 1,6 8,0 1,3
1,8-2,6 5,5-7,7 1,5-2,2
Ilecuanuku, raJeqTHUKN, TINHBI Py-Ny
3,5 8,4 2,6
Bouarorpajckas
obacts Hecsammman. seore K. 1,2-1.8 4,7-6.2 1,0-1,5
YAHUKU, MEPrejin 2 2.0 7.0 17
0,9-1,8 2,6-4,4 0,9-1,1
Ilecuanuku, raJeqHUKN, TJIAHBI Py
2,2 5,7 1,5
Boutoroackasa
obaacts . \ T 2,2-3.1 4.1-5.8 1,5-2,0
JTUHBI, MEPTEJIH 1 35 6.2 2.9
Boponeskckas I N 1,7-2,3 6,4-8,2 1,2-1,7
OOIACTE €CKHM, TaJIeIHUKI, TJIHbBI 2 36 10.1 21
1,4-1,8 4,4-5,6 1,6-1,8
Tlecuanuku, ramHbI T,
2,0 6,4 2,1
MBanosckas
o6aacty - J 1,8-2.2 5.8-6.2 1,8-2,2
€CYAHHUKH C IJIAYKOHUTOM 3 2.6 74 2.8
ITecuannkm, aJeBpPOJUTEI J ld-24 6.6-84 1114
Ka6apuHo- » AR 2 4,5 9,5 2,0
Bankapcras
Pecry6iika 2,5-3.3 10.0-14.0 2,5-3.0
I'panuTbl MZ i1 20.0 4.0
Pecmry6mika Ilecuanuku, Mepresu, TIHHBI PN 2,4-3,6 4,1-5,2 2,2-2,8
Kanambrkus OUTYMHHO3HDIE i 6,4 6,2 3,0
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[Ipogorzxenue Taba. 3.7

Copnepxanne EPO (B uncimresie — HanGosee pacipo-

Cy6bexr C FEOJIOI‘I:I- CTpaHEHHOE, B 3HAMEHATEJIC — MaKCUMaJabHOE), %
0CTaB TTOPOJT YeCcKuii
eneparui BO3pacT
P uno4 Th{04 Kammit
Ileckn, rajaeqyHUKY, TJIMHBI P-N 1 g_i 2 %2 1 3_1 9
Kammmnrpaackas ’ ’ ’
06nacTh [lecuannku, KpacHOIBETHBIE P 1,2-1,8 6,4-7,8 1,8-2,4
TJINHBI 1 2,0 8,2 3,0
Kamysxckas VI3BecTHSKM, MepTest, Mecuannku C 1,6-1,8 8,2-9,6 1,4-1,8
06s1acTh C MPOCJIOSAMNU YISt ! 3,0 12,0 2,6
THeiicpl, KpUCTALIITYECKITE AR 0,8-1,2 1,4-2,6 0,5-1,7
CJIQHTIBI 1 2,7 3,8 2,4
Pecmy6iika
Kapemusa o -
I'panutet AR 2.5:3.2 Z_g 2 6.2-8.4 122_864 2a:3.1 2_3 1
Kpacnomapcknit X . B 2,2-3.1 8.2-10,4 1,4-1,8
Kpait Ilecku, raJeIHUKY, TJITHDBI N»-Q 4.2 16.0 2.
Pecmy6inka KpacnortBernbie mmecuanuki, P 1,4-1.8 2,2-4.1 1,1-1.4
Komn TJIMHBI, JOJTIOMUTHI 2 2,2 4,4 1,6
Koctpomckas Mepresu, yepHble TJINHBL, K 0,9-1,6 2,6-4.8 0,8-1,2
o6Js1acThb IeCYaHuKI ! 1,9 6,4 1,5
Kypckas Hecuatuiki. DL MeDreT K 0,9-1,4 10,1-11,8 1,0-1,3
o61actn CCTATIIIL, TP, MEprest 2 1,8 12,6 1,5
Ilecyanuku, N3BECTHAKHN, MepreJiu, 0,-S 1,2-1,8 6,6-7,8 1,7-2,1
JIUKTHOHEMOBBIE CJIAHIIbI ! 8,0 8,4 3,0
JlenmHarpackas Ilecuanukn, rJNHBI, U3BECTHIAKNA, € 0,9-1,0 4,4-5,2 1,1-1,6
006.J1aCTh CJIaHI[bI 2 1,2 6,0 2,0
3.2-4,0 16,0-20,0 2,5-3,6
TpaHuTBI pamakuBu PRy 6.0 26.0 %
Jlumenkas MepreJiu, yepHbIe I'JITHDI, K 1,5-1,8 6,2-7,1 1,1-1,4
o6s1acThb JIOJIOMUTBI ! 2,1 8,0 1,6
Pecrry6mka S P TT— OMIITDI P 1,4-1,8 4,4-5,2 0,9-1,1
Mapuii D CCHATTHICH, TP, 10] 2 2,0 6,0 1,4
MockoBckast
00.J1aCTh:
V3BecTHSIKM, MepTesiu, MeCUaHuKu C 1,4-2,4 10,1-11,8 1,8-2,4
samag C TIPOCJIOSIMH YTJIST 1.2 3,6 12,6 2,8
BOCTOK TlecyaHuKY, TJIMHbBI, U3BECTHSIKU Js 0.7-1.1 4.1-4.9 12-1.4
’ C 1,4 6,0 1,8
M . K 1,4-1,7 4,8-5,6 1,2-1,3
epreJii, TJIUHBI, TeCYAHIKIT 1 20 6.2 15
Pecmy6unka ’ ’ ’
Mopaoniy Ilecku, rymHbl Py L%é &111;901 L%é
Kpucrannnueckue cjaHIbt AR Q‘%A L%é Q‘ﬁé
MypmaHcKas BuornTtoBbie TPAHUTBHI, AR 2,2-2.4 16,0-18,0 2,5-3,0
00.J1aCTh THEHCOTPAHUTBI 6,0 25,0 3,5
IIlesounbie TOPO/IBI C %‘%OLO &‘%& i‘?—gé
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Okonuanue taba. 3.7

Copnepxanne EPO (B uncimresie — HanGosee pacipo-

Cy6pexT C FBOJIOI‘I:I- CTpaHEHHOE, B 3HAMEHATEJIC — MaKCUMaJabHOE), %
0CTaB TOPOJL yecKuit
eneparui BO3pacT

P uno4 Th{04 Kamit
Heremit IlecuaHnKy, IIUHDI, MEPreu Py, Py3 0.8-1.2 1521 0.5-1,0
ABTOHOMHBIIT OKPYT v » MEpre) T 1,5 2,4 1,2
Hipkeropoackas TecyaHuKu, aJIeBPOJUTHI, TJIHHBI p 1.2-1.4 4.4-6.2 0.8-1.3
o61acTb » ACBP : 2 1,6 8,0 2,0
Hogsropopckas I3BecTKOBbBIE TTECUAHNKI, D 0,8-1,1 2,6-4,4 0,6-1,4
00.J1aCTh JIOJIOMUTDBI, AJIEBPOJIUTDI, MEPTeJin 2 1,6 7,9 1,9
Open6yprekast ITecuano-TIMHUCTBIE OTIOKEHUS 7 2,1-2,6 6,7-8,1 1,3-1,8
061acTb ¢ dochopuramn 3 5,0 10,3 2,1
OpoBckad [lecyaHuKy, Mepresu, IJIMHbL D: 1.6-2.4 8.4-10,2 1.4-1.8
o61actb » Mepreut, T 3 4,2 14,0 2,4
Ilensenckas Ilecuanuku, OMOKMU, TJINHBI, K- 1,2-1,6 5,6-7,2 1,1-1,4
o6Js1acThb MepreJjm 2 2,4 7,8 1,6
[epuckas TecyaHuKy, TJMHBI, TPOCJION YTJIS p 1.2-1.8 2.1:3.6 0.8-1.2
o61actb ’ » IPOCIOM YT 2 2,6 5,2 2,0
Hexoscxas Ilecuanuku, aJeBpPOJUTHI, MEPreJn D3 0.9-1,2 4.2-4.8 12-1.4
o61acth » AICBPOJIITEL, MEP 1,6 6,0 1,8
Pocrosckas Hecku. rams! Ny-Q 1,6-2,1 8.1-9.6 1,8-2,3
o6macth o 2 4,0 12,0 2,6
Psasanckas ITecuano-T/IMHUCTBIE OTJIOXKEHUS, 7. 0,8-1,1 2,8-3,6 1,3-1,6
006J1aCTh MepreJiu, aJeBPOJIUTHI 3 1,8 6,0 1,9
Camapckas TeCUAIIKI . ATCBDOMITEL P. 1,2-1,6 4,8-6,1 1,1-1,5
o61actb » AAEBp 2 2,2 8,0 2.1
CaparoBckast P p 1,4-1,8 6,6-8,4 1,2-1,4
o61actb CCHATTHIH, T 2 3.8 10,2 2,6
CTaBpornoIbCeKit Tl HECKIL. TaTeq K N»-Q 2,6-3,8 8.8-9.4 1,8-2,4
Kkpait ' » Ta 2 5,0 10,8 3,0
CmoJieHcKast TnmaucTo-kap6oHaTHbIE C 1.8-2,2 6.6-7.2 1.1-1.4
006J1aCTh OTJIOJKEHWST ! 3,2 7,8 1,8
Tam6oBckast T CTO-Tiecs OTIO3K N 1.4-1.8 6.6-8,2 1.2-1.4
P JINHICTO-TIECUAHDIE OTJIOMKEHIIST 2 22 9.6 15
Pecmy6uika S P P 1.2-19 4.9-5.8 0.9-1.3
Tarapcran ! 2 2,8 7,1 1,8
Tsepcxasn VI3BeCTHAKM, MEPrejiu, IJIMHbL Cy 0.9-1.3 4149 0.9-1.4
o6s1acTb » Mepre/, 1,9 6,0 1,7
Tynbckas TmanmncTo-kap6onaTtHble C 2,2-2,8 10,4-10,8 1,3-1,4
00.J1aCTh OTJIOKEHUST ! 4,0 14,0 1,6
Yamyprckas JlosloMuUTBI, Mepresiu, U3BECTKOBbIE P 1,3-1.4 2,6-3.8 1,1-1.3
Pecrry6uika TEeCUaHNKI 2 1,5 4,4 1,5
Y ibgHOBCKAsg I'naykoHuTO-010KOBO-TIMHUCTbIE P, . 1,6-1,8 2,4-3,8 1,4-1,6
006.J1aCTh OTJIOKEHUS 12 2,1 4,0 1,8
Uysamckast I3BecTKOBbBIE TTECYAHUKM, TJIMHBI, P 1,1-1.4 6.4-7.4 0,8-1.3
Pecmy6iika Meprejim 2 1,8 7,8 1,5
Spocaasckast I J 1.4-1.6 4.4-5.4 0.7-1,2
o6IACTD €CYaHUKM, IJIMHDI, M3BECTHIKN 3 1.8 6.2 15
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ECTECTBEHHASd PAAMOAKTUBHOCTb TEOAOTUYECKUX OBBEKTOB

Ha sroit Teppuropun Poccun B 30HaAbHOM pac-
TIpeZIeACHHH PaMOAKTHBHBIX YAEMEHTOB HabAIOZAeT-
cs MocTeNeHHoe yBeAndeHHe cogep:kanuit EPD ¢ ce-
Bepa, oT obaactu b6acceiina Cesepnoit Jpunnt u [ e-
4OPBI, K I0:KHBIM U 3anazHbiM okpauHam (puc. 3.12).

CyiecTBeHHOe BAMsHME Ha AaTepaAbHOE Cy6-
IIMPOTHOE pacrpeZieAeHHe PaZHOAKTHBHBIX dAEMEH-
TOB OKa3blBaeT COAHEYHas paJMallus, 10 AeHCTBHEM

KOTOPOH (POPMHPYIOTCS AAHZIIA(PTHO-KAHMaTHYECKHE
3oubl. [ louBbr rymuznoit 3oupr B nerom na 60-70 %
obeanenpt F.PD mo cpasuenuio ¢ ux comep:xanuem
B MOJCTHAQIOIIMX TOPHBIX NOPOZAX. |ak, TieeBble,
60AOTHO-IIOI30AUCTbIE M GOAOTHbIE TIOYBbI TYHZPOBOH
30HBI cogepar, Jo: ypama-238 — (0,5-1,0)0-4,
topusi-232 — (1,5-4,0)0-* u karus-40 — 0,5-1,0.

B A€CHbIX ZAE€PHOBO-IIOA30AUCTBIX H MEP3AOTHO-Ta-~

2| 1

KanuuuHrpag
~
~

Puc. 3.12. Cxema noneit nosviuteHHbLY
no omuowenuio £ (hony codepicanui
eCMecmeeHRbIX PAOUOAKIMUGHBLY HJle-
menmos (EPJ) ¢ 2eonoeuneckux 06v-
ekmax (no E.B.Bvicokoocmpogckoil,
A.U.Rpacnosy):

| — ypan-238 B ropHBIX TIOPOJIaX 1 MOYBAX;
2 — ropmii-232 n rammii-40 B OBEpPXHOCT-
HBIX OTJIOKEHNAX; 3 — ypaH-238 B noBepx-
HOCTHBIX BoOjlax; 4 — MecTOpoMKeHns
U PYJIONPOABJIEHN:A ypana; J — pajoHo-
Bble MCTOYHUKN (yjledbHas o0beMHadA aK-
TusHoets 222Rn > 185 Br/xa)

J‘\/‘ MypmaHck O ) @

V7S

Ton I. Esponelickas uacnip
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eKHbIX T0YBaX PaBHMHHBIX PAHOHOB COJEp:KAHHEe
EP3 pospacraer g0 2004 % no ypany, 6[10-* %
1o Topuio 1 1,5 % no kaamo. Hekoropoe nosbime-
Hue (DOHOBBIX COZEP2KAHHH PaZHOAKTHBHDIX dAEMEH-
TOB HabAIOZAETCSl /A TOPHO-MEP3AOTHO-TaeKHbIX
nous Kapeaun u Ypanra, rae cozepxanus ypana coc-
rasasiior (1,5-3,0) 0104 %, Topus — (6-8)M0-* %,
karamst — 1,5-2,0 %. Noxarbupie naxomnenus ELD
B COBPEMEHHDIX OTAOKEHHSX OTMEYalOTCsl Ha y4acT-
KaX BOCCTAHOBHTEAbHbIX H COPOGLIHOHHBIX 6apbepoB
yroabubix 6acceiinos (paiton BopkyTbi).

[Tousbr cemuapuanoii sombI eme Goaee obora-
IIIeHbI ECTECTBEHHBIMU PaJIHOAKTHBHBIMH dAEMEHTaMH
u cogepxar zo 70-80 % EPID orsocurerpno nx
3HAYEHHH B IIOZACTHAAIONIMX TOPHBIX I0POJAX. | aK,
B CTEITHbIX, AYTOBbIX M YePHO3eMHbIX I10YBaX COJep-
xanne ypana coctaaster (1-4)004 %, topus —
(6-10)M0-* % u karus — 2-3 %. CymecrBenubiii
BKAAZl B PaZOaKTUBHOCTD II0BEPXHOCTHBIX 06pa3oBa-
HUH PasAMYHbIX AaHAMA@THbIX 30H Poccuu BHOCAT
CO/lepKaHusl Pa/IMOAKTHBHBIX DAEMEHTOB B AAAIOBHU-
AABHO-IEAIOBUAABHBIX OTAO2KEHHSAX U KOPEHHBIX TOp-
HbIX MOPOZAX.

ITO 0COGEHHO 3aMETHO HAa OKPaHHAX eBPOTIeH -
ckoit Tepputopun Poccuu, 6oaee 06HaKEHHDIX B BO3-
BBIIIEHHbIX U TOPHBIX MECTax. | aK, BbICOKOH pazHo-
axtuBHOCTBIO B Koabcko-Kapeabckom pernone BbI-
ZeASIIOTCS. OTHOCHUTEABHO TIOBBIIIEHHbIE B peAbede
06AaCTH TEKTOHO-MarMaTHYECKOH aKTHBUBALIHM:
Xubuno-I lTonoiickas (B uentpe Koanckoro moayoc-
tpoBa), Owmexckas u Bnibopreko-CapraBarbckas
(ma Teppuropun rora Kapeann u cesepa Aenunrpaz-
ckoit o6aactu). Xubuno-I lonofickas o6aactb xapax-
TEPU3YETCSI CAMOH BBICOKOH JIASI €BPOIIEUCKOH Tep-
putopunt Poccuyu paanoaKTUBHOCTbIO M CMEINaHHOH
YPaHO-TOPUEBO~KAAUEBOU CIIELIHAAU3BALIHER TIOPOJ,.
Conepxarmst ypana 3zech coctaasor (4-16)10-+ %,
karust — 3-4 %, Topus — (10-12)[0-* %. Pesxo
TIOBbIIIEHHOR PAZMOAKTUBHOCTbIO B paHoHe XHOUH
OTAMYAETCS] IEAOYHOH KOMIIAEKC, MpeZCTaBAEHHbIH
HE(EAMHOBbIMH CHEHHTAMH PaHHENIAAEO30UCKOTO BO3-
pacta. Cozeprkanusa ypana B opogax J\oBosepckoro
u Xuburckoro maccusoB gocruraior (18-20)10-4 %,

topust — (25-30)00-* %, karus — 5-6 %.

[panutbr u apxefickue ray6oKOMeTaMOPPHU3O-
BaHHble Ob6pasoBaHus ceBepa Vlypmaucko#l obiacTu
TaK:Ke XapaKTEPU3YIOTCSI BBICOKOH PaZIHOaKTHBHOCTDIO.

Coaepzranye TopHst B HUX COCTABASIET (16-20)10-4 %,
ypaHa — 70 3004 %, kaaua — 1,5-3,0 %.

120

Jrs Bri6opreko-CapraBaabckoro paioHa, Tze

IIHPOKO PasBUTbI I03HETIPOTEPO30HCKHE IPAHHTbI pa-
40

NaKHBH, cojep:xanus ypara cocrasuan (3-6)10-4 %,

topust — (12-26)0-* %, xarus — 2-4 %.

B uenrtpanbnoii wactu Jenunrpazckoit obaactu
B INHPOTHOM HarpaBAeHuH TpocaezkuBaerca Ha 800 kv
y3Kasi II0AOCA BbIXOZOB Ha NOBEPXHOCTb IIOBbILIEH-
HO-PaJMOAKTUBHBIX TOPIOYHX CAAHIEB OPJAOBHKA.
Coznep:xanue ypaHa B HUX Ha HOBEPXHOCTH ZOCTHIa-
1ot (4-6)10-* %, ropus — (6-8)M0-* %, karus —
2-3 %. TopusoHT CAQHLEB BMeLLaeT PyZAOIPOSIBAE-
uus u 60oaee 40 rokarbubIX anoMarui ypana ¢ MIT/]
z0 102 Tp/4. B paiione usBecTHbI Takie pazoHOBbIE
HCTOYHMKH C Y/IeAbHOH aKTUBHOCTbIO pajoHa-222, mpe-
pbunatorneit 185 B/ .

Jrst 1omnoro o6pamaenus Bocrouno-Esporneii-
ckoit aaTgopmbl, BkAtodast | [peskaskasbe, xapakTep-
HbI TOBBIeHHbIe cozepxkanusa EPD B oTroxkenmsx
meAa, Heorena u naneorena. Cozep:xanue ypana szech
aocturaer (3-6)00-4 %, Topus — (10-16)10-* %,
karust — 2-3 %. Tlosbiuennnie cogepaanus EPD
na Cxugcko-TypaHckoll mauTe cBsizaHbl C 9AIOBH-
aAbHO-ZIe AFOBUAADHBIMH OTAO2{€HHAMHU [aAEOreH-Heo-
reHOBOr'0 BO3pacTa U OUTYMHHO3HBIMH 00Opa30BaHUs-
MH Me303051, BMEIAIOIIUMU PYZOIPOSIBAEHHUS ypaHa.
C HMMM TIPOCTPaHCTBEHHO ACCOLMHPYIOTCS TaKze
0pPEOABI aHOMAAbHBIX KOHIIEHTPALMH ypaHa B MOBEPX-
HocTHbIX Bogax 20 10-20 mr/a, a Takzxke pazoHOBbIE
MHHEepaAbHbIe MCTOYHHKH C YZAEAbHOH aKTHBHOCTDIO
pazona-222 a0 200 Bx/A u 6oace.

Psiz morefl moBbIIIeHHBIX cozep:KaHME ypaHa
B [IpeaxaBrasbe coBrazaer ¢ BHIXOZAMH AQaKKOAHUTOB
KHCABIX MarmaTHueckux mopoz (paiion Eccentyxos,
[Iaturopcka), ¢ MUHepaAbHBIMM HCTOYMHHKAMH, TPO-
SIBAEHUSIMH Ta3a U He(TH.

Jrs Boponezsckoll aHTEKAHSBI M OTAOKEHHH
ZJonbacca xapaKkTepHbl MOBbBILIEHHbIE COJEPKAHUA
topust (a0 16[10-* %) npu PpoHOBBIX KOHUIEHTpaLHsX
ypaHa M KaAus, 06pasylolye MAOIIAZHYI0 PerHOHAAD-
Hyto anomaAmo. | [poctpancreento aHomaaust yactuy-
HO COBIIaZA€T C OOAACTbIO PA3BUTHS 2KEAEBHCTHIX
KBapLUHUTOB (ZzKECITHAMTOBAsI (POPMALIMS).

okarbHbIe 110 MAOIIAZM HOAS IOBbIIIEHHbIX CO-
Zep?KaHUA TOPHsSI OTMEYAIOTCS] B TEPPUIEHHBIX OTAO-
*KEHHUSIX U KOpaX BbIBETPUBAHHs, BMELIAIOLINX MeCTO-
pozieHust 60KCUTOB B paiioHe | uxBuHa.

B nepuxpaTonnnix nporubax I Ipeayparns no-
Asl TIOBBIIIEHHBIX cozep:kanuil EPD ormeuennt B oT-
AOKEHMSAX TpHaca u BepxHedl wopbl (ypama —
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TUAPOTEOXMMMUYECKUE MPOBUHI MU TTOA3EMHBIX BOA C MOBBIMEHHBIMYW KOHUEHTPALUMUAMU HOPMUPYEMBIX KOMIIOHEHTOB

10 (3-5)004 %, topus — (10-12)04 %, xa-

ans — 10 1,5 %) u B kyHrypckoit cuTe mepmu.

He6oabmme mo maomazu AokaAbHble MOBBIIIE-
0
uus cozepxanust kaaus (g0 2 %) cesisampr ¢ nposis-
AenusiMH KaAuiHbix conelt (pation Coamkamcka).

B uenrparbuoit wactu Bocrouno-Esponeiickoit
NAaT(OPMbI MOBbILIEHHE COZEpKaHUI ypaHa OTMede-
HO B OTAO:KEHHsIX BEPXHETO JeBOHA U HUKHEro-Cpes -
nero kap6oHa. C MOASAMH MOBBIIEHHBIX COZEPKAHUM
EP3 B oTA0KEHHAX TAMHHCTO-KapHOHATHBIX U YTAC-
HOCHBIX (POPMALME TPOCTPAHCTBEHHO ACCOLMHPYIOT
[POSIBAEHHs] GYpbIX YrA€H, (POCHOPUTOB U KEAE30-
PYAHOH MMHEpAAM3ALMH.

[ ToBbimennble cozepzranus ypaHa B IIOBEPXHOCT-
ubix Bogax (Z0 25 Mr/A) M pazoHOBble MCTOUHHMKH
C yaAeAbHOH O6beMHOH aKTHBHOCTbIO pazoHa-222
a0 185 DBx/A u 6oree BbiiBAGHBI B 10:KHOH HacTH
Poccun B mpeaerax Pocrosekoit, Openbyprekoi,
Yensbunckoi obaacreit, Kpacrnozapckoro u Craspo-
noabckoro Kpaes, Pecrrybauku Kaavpikna u va Ce-
BepuoM Kaskase. Egummunbie pazoHoBble MCTOYHHKH
usBecTHbl B Jenmurpazackoit, Pssanckoii, Hinxero-
poackoit, Mockosckoit, Y absiHoBcKOH obaacTsix, Pec-
nybaukax Kapeams u Tarapcran. Doabmas wactb
aHOMaAMH B TIOBEPXHOCTHBIX BOZAX BbI3BaHA ITOBBIIIEH-
HbIMM COZIep2KAHMAMH A€TKOBbIIIIEAAYMBAEMOTO  ypaHa
B TOPHBIX TOPOJAX BOZOCOOPHBIX HGacceHHOB.

3.5. THAPOI'EOXHMMHYECKHE
[MTPOBMHUNWH TTOASEMHBIX BO/

C T'NOBbBILLIEHHBIMHA
KOHUEHTPALHMAMHKY HOPMHPYEMDBIX
KOMITOHEHTOB

Xumuueckuil coCTaB MO/3eMHBIX TTHTbEBbIX BOJ
HETIOCPE/ICTBEHHO BAHMSIET Ha (PHBHOAOTHYECKHE (YHK-
1M U 30pOBbe yeroBeka. Bo muorux peruonax Poc-
CHH Ka4ecTBO TTHTbEBbIX MO3eMHBIX BOJ B €CTECTBEH-
HbIX YCAOBHSIX 4acTO HE COOTBETCTBYET TOCyAapCT-
BenubiM HopMaM. (O6bIMHO BBIBOAAT IOZ3EMHbIE
BOZbI M3 paspsZa KOHAMIMOHHBIX IOBBIIIEHHbIE CO-
Zlep:KaHUsl COEJMHEHMH asoTa, eAes3a, MapraHia,
@TOpa, CTPOHIIUS, CeAeHA, MblIIbsKA, GEPHAAUS, Op-
raHHYecKHX BemecTB (IeCTHIHABI, YTAEBOZOPOZbI
M UX TIPOM3BOJHDIE).

[loBblennble KOHLEHTpAMK HOPMHPYEMbIX
KOMIIOHEHTOB (DOPMHPYIOT KPYIHble IPHPOZHbIE pe-
rHOHaAbHble 06pa30BaHUsl, Has3blBAEMble  THZPOTeO-

XMMHYECKHUMH TIPOBUHLIMSIME . | mzporeoxumuyeckast

Ton I. Esponelickas uacnip

MPOBHUHLHS — 3TO TEPPUTOPUsI, 0ObeAUHSIIOIIAsT OJUH
HAH HECKOAbKO BOZIOHOCHBIX TOPH30HTOB U Zaxke ap-
TE3HAHCKHUX H6ACCENHOB UAM TH/IPOTEOAOTHYECKHUX Mac-
CHUBOB, I'le TI0Z3€MHbI€ BOZJbl COZEP2KaT IOBbIILIEHHbIE
(o ornomenuio k [1ZIK,) ¢onosbie xouuenTpamuu
HOPMHPYEMbIX XMMHYECKHX BEILeCTB.

PacnpocTpanenye rHAPOreOXMMHYECKHX TPOBHH-
IMH T[OAYUHEHO 30HAABHOCTH T'HZPOT€OAOTHYECKHX
CTPYKTYP U TeOXMMHUYECKHM OCOGEHHOCTSIM TOpPHbIX
nopoz u nozsemubix Boz. CylectsyeT onpezeaeHHas
COBOKYITHOCTb €CTECTBEHHbIX MPOIIECCOB, (POPMHPYIO-
IIMX OIpe/leAeHHble T[HAPOreOXUMHYECKHe [POBHH-
yy. Bazkuefinmivu cpean Hux sBASIOTCS: yBeAHdeHHe
MHHEpaAH3aLUU TI0/[3eMHbIX BOJI; H3MEHEHHe COOTHO-
MeHHH Me:/y KOHIEHTPALHSIMH KOMIIOHEHTOB, AH-
MHTHPYIOIIUX COZEP:KaHHe HOPMHUPYEMbIX XHMHYEC-
KuX 3AeMeHToB; uaMeHenune Eh-pH mozsemubix Boz;
yBEAHYEHHE KOHIEHTpPAlMH KOMIIOHEHTOB, SIBASIO-
IIUXCA AMTaHZAMH JASl DAEMEHTOB-KOMITAEKCOO06pa-
30BaTeAEH.

CymiecTByeT ruzporeoxumudeckass 30HaAbHOCTD
F€OAOTHYECKHX CTPYKTYp, B COOTBETCTBHH C KOTOPOH
MPOUCXOJHUT 3aKOHOMEPHOE HU3MEHEHHE MHHEepaAH3a-
LMK U CMEHAa FeOXHMHYECKHUX THUIIOB I10J3E€MHbIX BOJ
110 BEPTHKAAM M IO IIAACTYy B HAIlPaBAEHHH IIOTOKa
or HCO3-Ca x SO4-Ca u Cl-Na [113]. [sa oc-
HOBHBIX €CTECTBEHHbBIX TE€OXHMHYECKHX IIpouecca
MIPUBOJAT K YBEAUYEHHIO MUHEPAAU3ALMH I10/13€MHbIX
B0/l BEPXHHMX BO/ZIOHOCHBIX T'OPH3OHTOB: MCIaPHUTEAb-
HOE KOHLIEHTPHPOBaHHE IPYHTOBbIX BOJ,; PAaCTBOPEHHE
U AUPPY3UOHHOE PACCOAOHEHHE T'aAOT€HHDbIX MOPOJ
U [EepPBUYHbIX CEJMMEHTALMOHHbIX PACCOAOB. Y BEAU-
YeHHEe MHUHEPAAM3aLMH I103EMHbIX BOJ, OCYILECTBAS-
€TCd 3a CYET XOPOIIO PACTBOPHUMDBIX CYAb(pATHbIX
H XAOPUJHBIX COEJUHEHHH KaAbLMsi, MarHds U HaT-
pust. B cBsisu ¢ 3THM (opMHpyIOTCS THAPOrEOXHMH -
YeCKHe NPOBUHUHMH CYyAb(QaTHbIX U XAOPHUZAHDBIX IO~
3eMHbIX BOZ. | aKue IH/pOreoXuMHUYECKUe POBUHIIMU
XapaKTePHbI AAsl aPUAHOH KAMMATHYECKOH 30HBI, IZe
KOHUEHTPALIUH SOf u Cl™ B rpynToBbIX Bozax yBe-

AMYHMBAIOTCS] BCAE/ICTBHE HUX HCIIAPUTEABHOIO KOHIIEHT-
PHPOBAHUSA, HAH JASl T€OAOTHYECKHX CTPYKTYp, B Ipe-
ZleAax KOTOPbIX UMEIOTCsl TaAOreHHble (POPMALIH U Iep-
BHUYHbIE CeJUMEHTALIHOHHbIE PAaCCOABI.

Ha esponeiickoii Tepputopun Poccuu ussectna
Tpuracnuiickas wApo2EOXUMUUECKAST NPOBUHUUS CYb-
pammo-xa0pugreix epyHmossix so (puc. 3.13, A).

BO]\ee HIMPOKO pPacCrnpoCTpaHEHbl HaIlOPHbIE
Cy}\b(paTHbIe H XAOPHZAHDbIE ITOA3E€MHbIE BOZbI. l_'m[,po-

TF€OXUMHYECKHE ITPOBHUHUHWH ITI0OA3€MHbIX BOZ C BbICO-
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KUMH COZIEPIKAHUSMU CYAb(ATOB H XAOpPa PACIPOCT-
panenbl Ha Tepputopuu Boaro-Kamckoro, Cesepo-
Jeunckoro, Bocrouno-I Ipeaxaskasckoro 6acceiinos.

B cyAbdaTHO-XAOpHAHBIX MMOA3EMHBIX BOZAX
YBEAHYHMBAIOTCSI KOHLEHTPALHUH HOPMHPYEMbIX MHK-
POKOMITOHEHTOB, UMEIOILIHX BbICOKYIO PacTBOPHMOCTD
CBOMX CO€JMHEHHH C KATHOHAMH U QHHOHAMH STHUX
Boz. K 4HCAy TakuX MHKPOKOMIIOHEHTOB OTHOCHTCSI
ctpoHnuit. Pacnpeserenre CTPOHIUA B MOA3EMHbIX
BOZAX B BHAYUTEABHOH CTENEHH CBSI3aHO U C €ro KOH-~
LEeHTPaLMsAMH BO BMEILAIOIIHX M0POJaX AI0OOTO AUTO-
Aorudeckoro coctaBa. O6BMHO THAPOreOXUMHYECKHE
QHOMaAMH 3aHHMAIOT MeHee OOIIHMPHbIe IIAOLIAZH, T
roresi K OIIpeJEeAeHHbIM CTPYKTypaM H TOPH30HTaM

(em. puc. 3.13, A).

Harpuepble coeanHenuss MHOTHX aHMOHOB HOp-
— 3 3
mupyembix srementos (F~, BOJ , AsO; wu ap.)

MMEIOT XOPOILIYI0 PacTBOPHMOCTb, a MX KaAblLMEBbIe
coeauHeHMs TpyaHopacTBopuMbl. | loaTomy Kaibuuit
ABASIETCS KOMITOHEHTOM IOJ3eMHBIX BOJ, KOTOPDIH
AUMHTHPYET pacrpelleAeHHe B HHMX KOHIIEHTPALIHH
atux anuonoB [109]. Baaronpusraocts reoxumigec-
KOH cpezbl MOJA3EMHBIX BOJ A KOHIEHTPHPOBAHHS
B HMX Ha3BaHHbIX aHMOHOB ompezerserca ux Na/Ca-
oTHOIIeHMeM. BepTHkarbHas M MAacTOBas reOXUMH-
YecKue B30HAABHOCTH IOA3EMHBIX BOJ BbIPAKAIOTCH
B MIOCAEZI0BaTEABHOH CMeHe KaAbLIMEBbIX BOJ HAaTpPH-
eBbivu. O6AacTH pasBUTHsA HATPHEBBIX M0 3EMHbIX
BOJ, OKa3bIBAIOTCS GAATOMPUATHBIMH A HAaKOIAEHMS
B Hux F, As, B n zpyrux aHnoHoreHHbIX 9AeMeHTOB .
Khiaccrnueckum B 9TOM OTHOIIEHHH KOMIIOHEHTOM SIB-
AsleTcs (PTOp, COAEPKAIIUICA B BOJAX OOIMIMPHBIX TH-
poreoxumudeckux nposunnmi (cm. puc. 3.13, A).

Hagectno [109], uto cozepxanue dpropa B Ma-
AOMHHEPAAH30BAaHHBIX MO3€MHbIX BOJZAX AMMHTHPY -
ercst npoussezenueM pactsopumoctu Cal',. Tlosto-
MY yMeHbILeHHEe KOHLEHTPAUMH KaAbLHs B I10Z3€M-
ubix Bogax u pocT B Hux Na/Ca-oTHomenus Bceraa
TIPUBOJIUT K YBEAHYEHHIO B HUX KOHLIEHTPALIHH ()Topa.
[lpo6rema mcTouHMKA (pTOpa B ZaHHOM CAyHae He
HMeeT PEeINaloNIero 3Ha4eHHsl, OCKOAbKY KAapKOBbIE
KOHIIEHTpalluM dAeMeHTa cocTaBAsioT 660 wmr/kr
M 9THX KOHIEHTPAaLMHA JOCTaTO4HO, 4TO6bI obecre-
4UTb B NOZ3EMHbIX BOJAX COJEp:KaHHs (hTopa, Ipe-
sbunatomgue [ [/IK,. TTogsemubie gproponocubie Boapr

C MHHHUMAaAbHDBIMH COZIEP?KAHUSMH KaAbLIHS H BBICO-
kumu Na/Ca-oTHolleHHsAMH HIHPOKO PacrpocTpa-

CTPYKTypax
esporneiickoi wactu Poccun. Kaaccuueckumu npo-

HeHbI B THPOTEOAOTHYECKHX
BUHUUAMU (PmopoHocHbix 804 ssasiomes Mockos-
ckasa [37], Boazo-Kamckas, Banagno-Ilpeaxas-
kascxas (cm. puc. 3.13, A).

AnanoryuHble MO COCTaBy TMOJ3EMHbIE BOZbI
(POPMHPYIOTCSI B IpeJeAax 'HAPOreOAOrHYeCKHX Mac-
cHBOB, Hamboaee KpymHasi cpeau Hux — Koawckas
2UAPOZCOXUMUUECKAS NPOBUHUUS. -DIECh (PTOPOHOC-
HbIMH SIBASIIOTCSI TPEIHHHO-KHAbHbIE MaAOMHHEPA-

ausosannble Bogpl HCO3-Na u HCO3-COj3-Na-

cocrasa, cogepzamue grop a0 10 mMr/a u 6oxee.

Ha Tteppuropun Poccun Takake ycraHOBAeHBI
TH/POTEOXUMUYECKHE TIPOBUHIIMH TIAACTOBBIX H Tpe-
IMHHO-2KUABHBIX BOJ C BbICOKMMH COZ€p:KaHHUIMH
MbimbsaAka ¥ 6opa. OHK 06pasoBaAiCh M0/ BO3JEHCT-
BUEM JBYX GAArornpHATHBIX (PAKTOPOB: a) (POPMHPO-
BaHHUe T10/[3eMHbIX HATPHEBbIX BOJ U 6) TOBbIIIEHHbIE
KOHIIEHTPAIMH MbIIIbsIKa U 60pa BO BMEILAIOIIHX T10-
pozax. Turmunoit mazo cumrarb Bocmouwno-Ilpes-
KABKASCKYIO 2UAPOLCOXUMUUCCKYIO NPOBUHUUIO 60~
PO-MbILUBAKOBLIX NoA3eMHbIX 804. | IpeBbimaromue
[TJAK, coaep:anus mpimbsika 1 60pa B 3TOH Mpo-
BHHIIMH TIPUYPOYEHbl K OTHOCHTEAbHO MaAOMHUHE -
parusosanabiM (10 3,0 r/A) mraacToBBIM BozaM
HCO3-Na u HCO3-Cl-Na-cocraBa Tperuunbx
BOZIOHOCHBIX TOpu30HTOB. BoporocHoii uapozeoxu-
Muueckoli nposuruucii asasemes Ilpeayparvckas.
Ee qopmupoBanue cBa3aHo ¢ BAMAHHEM 60POHOCHBIX
reoXHMMHYeCKHX 30H B TepMckux mopozax [113].

Hsmenenne Eh noasemunix Boa npusoaur k po-
CTy COZePKAHUH HOPMUPYEMbIX KOMIIOHEHTORB C Hepe-
MeHHO#M BareHTHOCTBIO. | Ipn ymenbmenuu Eh yseau-
yuBatores kouuentpauuu Fe2™, Mn?™, NH, , a npu
€ro pPOCTe YBEAMYMBAIOTCH KOHLEHTPALMH CEAEHa,
[MHKa, Me/JH, CBUHIA, KaAMUs.

Ywmennmenne Eh nogsemunix Bog — 3axonomep-
HOe SBAEHHE B THPOT€OXHMHYECKOH 30HAAbHOCTH:
C OMpPesIeACHHOH IAYOHHbI KHCAOPOACOAEPKAIIME IO -
3eMHble BOJDbI CMEHSIIOTCSI GECKHCAOPOAHbIMH M 3TO
onpezeasieT ymenbutenre Eh moasemupix Boa 10 Hus-
KUX TIOAO2KUTEAbHBIX 3HAYEHHH, GAArOMPUATHBIX A
Hakomaenust - B mux Fe2t, Mn2™, NH, . Beckucao-

* [MAK, F, As u B coraacuo CaulluH 2.1.4.559-96 pasubr coorserctsenno 1,2-1,5; 0,05 u 0,5 mr/a.
*% T1JK, Fe, Mn?*, NH, no CaulluH 2.1.4.559-96 u cranaapram BO3 cocrasasmor coorsercrsenno 0,3; 0,1; 2 mr/a.
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Puc. 3.13. I'udpozeoxumuuecrue nposunuyuu nodzemuvix 60d esponeiickoil wacmu Poccuu u conpedenvnvix meppumopuil ¢ noéovllleHHbIMU
(omnocumeawvno IlJ[K,) codepucanuamu snemenmos:
A: 1 — cyasdarst u xaop, 2 — ¢rop, 3 — 6op, 4 — crponumii, 5 — mpimbsak; B: 1 — eneso, 2 — wenesdo u maprauneit, 3 — amomunuii, 4 — cesen, J — GepuiLimii,
6 — obunacTb 1OJA3CMHBIX BOJ KPUOIMTO30HbI ¢ HOBLILNCHHBIMU COACPRAHIAMY sKReIe3a; 7 — TPAHUIEA TYMHIHON 30HbI ¢ HOBBILEHHBIMU COJACPRAHIAMU YKEIEC3A;
8 — 30HA BBICORHX COJEp:KaHMIl Keme3a B TPYHTOBBIX Bomax lO:xuOro Ypana
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XAPAKTEPUCTUKA MMPUPOAHBIX DKOTEOAOTMYECKUX YCAOBUN

POZIHbIE TI03eMHbIE BOZDBI C BHICOKUMH COZeprKaHHs-
yu Fe2*, Mn2*, NH, pacnipocrpanenn npaxruyec-
KM BO Bcex apTesuaHckux 6acceiinax (puc. 3.13, b).
Khaccuueckoit ssaserca Cpegrepycckas augpozeo-
XUMUUCCKAST NPOBUHUUS HCCACS0COAEPICAUUX O]
seMHblX 804. | MApOTEOXHMIYECKHe IPOBHHIIMH C TI0-
BbllleHHbIMH  cogepzkanmsivu Fe2™, Mn2t, NH '
(POPMHUPYIOTCA TaK:Ke B IpeJeAax THAPOreOAOrHdec-
KHX MaCCHBOB, CAOKEHHDbIX MPEHMYILEeCTBEHHO H3BEp-
KE€HHbIMHU H MeTaMOp(pI/I‘IeCKI/IMI/I l'IOpOL[,aMI/I. TI/IHI/I"I-
HbIMH SIBASIIOTCSI THZIDOT€ONOTHYECKHEe MaccHBbl Ka-
peaun, Ypara u zap. (em. puc. 3,13, b).

Ocobble ruzporeoxuMUYecKHe MPOBUHIMH Hec-
KHCAOPOZHDBIX M0/I3eMHbIX 2KEA€30- H MapraHelcozep-
»KalllUX BOJ (DOPMHPYIOTCSI B PETHOHAX MHOTOAETHE-
Mep3AbIX 110poz. Mezk- U M0AMepP3AOTHbIE HaIlOPHbIE
BOZIbI AHIIIEHbI KHCAOPOJA, MUMEIOT HHBKUH OKUCAU-
TEAbHO-BOCCTAHOBUTEABHDBIH MOTEHIIHAA H, KaK CAeJ-
CTBHE 3TOTO, COZEPKAT 3HAYUTEABHO MPEBbIIIAIONIHe
['1JK, xonuenrpamuy xeresa, unoraa mapranua. Ouu
3aHUMAIOT BClo KpuoauTosony (cm. puc. 3.13, B).

Muoit Ha6op HOPMHPYEMbIX AEMEHTOB (OPMHU-
pyeTcs B TOA3EMHBbIX BOJaX TPH YBEAMYEHHH HX
OKHCAHTEAbHO-BOCCTAHOBHTEABHOTO TOTEHIIHaAa. | a-
KOe yBeAMYeHHe yallle NPOMCXOJAUT B PaHOHAX OKHUC-
AEHHBIX CYyAb(UAHBIX MECTOPOKACHHH U TI0STOMY TH-
TIOMOP(HBIMH SAEMEHTAMH TMO/I3EMHBIX BOJ C BbICO-
kumu sHadeHusimu Eh sBAsioTca nuHK, Meap, cBunHer.
Ho T'IZIK, sTux saemenToB BbicOKM M C TOUKH 3pe-
HHSl XO3SHCTBEHHO-NIUTHEBOIO BOZOCHAGKEHUs] OHH
0ObIYHO He MPEJCTAaBASIOT yrposbl. Doree omacHbiM
B [10/I3eMHbIX BO/IaX C BHICOKMMH 3HaveHussMu Foh sp-
Asietcst ceaeH. B okonomefitparbnoit cpeze Eh-pH
rpanna HSeO, / Se,,

+200 mB [112], nostomy noasemubie Bozbl, uMero-

HaXOoZUTCsA Ha YPOBHE

e BbICOKHE 3HAa4Y€HHUSA OKHCAHUTEADPHO-~BOCCTaHOBH~

TEABHOTO  IIOTEHIHaAa, BCerga  OAAronpHsATHbI
A HaKOIAEHHS ceAeHa. Kaapk ceAeHa HH3BKUR
(500-* %) u mosTOMy AN NpPEBbINIEHHS! €TO KOH-
uentpaumii nag [IAK, (10 mxr/A) B noasemubix
BOZAX HEOOXOJUM peaAbHbIH HCTOYHHK 3DAEMEHTa
B Mopozax. | aKMM MCTOYHHMKOM SIBASIIOTCSI CEAEHCO-
Zepasalve MUHEPaAbl ONpPeAeAeHHbIX METAAAOTeHH -

YECKHUX 30H.

Ha teppuropuu esponeiickoit wactu Poccuu BbI-
aeasteTcss Ypanockas wugpozeoxumMuueckas nposuM-
UUS C NOBLILUCHHBIMU COACPICAHUSMU CCACHA B TPYH-

TOBbIX U HAIIOPHBIX BOZAX.
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Cpeau auranzos BazkHeiiee BAMSHHE Ha pac-
rpeZeAeHuss HOPMHPYEMbIX XHMHYECKHX JAEMEHTOB
B OKOAOHEHTPAaAbHBIX BOZAX OKasblBAaIOT OpPraHHUYeC-
KHe (DyAbBO- M T'yMHUHOBbIE KHCAOTbI, a TaKzke (Top.
Onu onpeseastor pOPMUPOBAHKE TH/POTEOXUMUYEC-
KHUX [POBHHLMH I0/3€MHBIX BOJ, C BBICOKHMH KOH-
nentpauusimu Fe, Hg, Be. Bausnue opranuyeckux
BeIEeCTB U aHHOHOB-AHUTaH/IOB Ha KOHLEHTPALUH HOP-
MHPYEMbIX XHUMHYECKHX JAEMEHTOB JBOSIKO.

Bo-nepsbix, pactBopumoctb coeguHeHHil TBEp-
Z0H (pasbl YBEAMYHBAETCS C POCTOM KOHLIEHTPAIIHi
B TO/J3eMHbIX BOJAX AHHOHOB-AHTAHZOB, 06Pa3yIO-
IUX C KOMIIOHEHTAMH DACTBOPSIONIEroCs BEIIeCTBa
ycroiumsble KommaekcHbre coeaunenus [113]. Tlpu
3TOM PAaCTBOPUMOCTb TBEPZOH (Dasbl M SKCTPAKIIHSA
U3 Hee XHMHMYECKHX SAEMEHTOB PACTeT MPSMO TIPO-
TMOPIIMOHAABHO YBEAHYEHHIO KOHCTAHT YCTOHYHBOCTH
KOMIIACKCHBIX coezuHeHuil arementos. Fed T, Fet,
Hg?*, Be?™ 06pasyior ycToiiuuBble KOMIIAGKCHDIE
COEIMHEHHs] C AaHHOHAMH (DYAbBO- U TYMHHOBbIX KHC-
AOT, MO3TOMY YBEAHYEHHe KOHIIEHTDALMH 3THX KHC-
AOT B TO/I3eMHBIX BOZAX MHTEHCH(ULMPYET U3BAEYe-
HHe U3 AIOGbIX M0PO/l HA3BAHHBIX DAEMEHTOB.

Bo-BTopax, Bce 3AeMeHTbI-IHAPOAU3ATBI B CAY-
4ae 06PA30BAHMA YCTOMYMBBIX KOMIIAEKCHDBIX COEZH-
HeHUH Tpy/IHee I0/BepraloTcs I'H/POAU3Y U He OCazK-
JalOTCs B OKOAOHEHTPAaAbHbIX MOJZ3EMHBIX BOJAX.
Onu crocobHbl KOHLIEHTPUPOBATHCSI B 3THX BOJAX
IPH YBEAMYEHHH KOHLIEHTPAIHH aHHOHOB-KOMIIAEKCO-
obpasopatenell. B pesyabraTe KOMmAexkcoobpasoBa-
Hust KoHUeHTpawnu Fed' B okoAOHEHRTpaAbHBIX KHC-
AOPOZCOZEPKAIIHX TT03EMHbIX BOZAX, COZEPKAIINX
(PyABBOKHUCAOTbI, MOTYT Ha HECKOABKO IOPSIZKOB
IpeBbIIaTh pacuyeTHble ero KOHLEeHTpauuu (OKOAO
20 mxr/A), KOoTopble MOTYT 6bITh B KHCAOPOZCOJEP-
MKAIUX BOJAX MPH KOMIIAEKCOO6Pa30BaHHH TOABKO
¢ neopranndeckumu auranzamu [110]. Yeranosae-
HO, 4YTO B IOA3EMHbIX BOJZAX, COZEPKAIIHX
5-10 mr/a @yabBokucaor ((OK), moryr cozep-
KATbCSl HECKOABKO MHAAMIPAMMOB Ha Autp Fedt.
['maporeoxumiraeckas MPOBUHLMA T'PYHTOBBIX 2KEAe-
30C0ZIeP2KAIINX TI03eMHBIX BOJ, 3aHMMAET MOYTH BCIO
rymuzHyto 308y Poccun ¢ MakcUMaAbHBIMU TIPOSIBAE -
uusimu B Memmepe, Kapeann, Apxanreabckoii u apy-
rux ob6AacTsAX ceBepa eBpomeHckoi wactu Poccuu
(em. puc. 3,13, B). Bcrpewaemocts kouuentparmii
xeaesa, npesbimatomux [ [IK,, B Bogax atux peruo-

noB 6oaee 50 %.

9kozeonoeus. Poccuu




OKOTEOAOTMYECKOE PAMOHUPOBAHUE

Y cToRunBOCTD KOMITAEKCHBIX COEZMHEHUH GepuA-
ausa ¢ MK zocratouno Beauka, mMosToMy coueTaHHe
6€pPHAAMEBBIX METAANOTEHHYECKHX 30H C I'yMHZHOC-
TbIO TEPPUTOPHUU O3HAYAET BEPOSITHOCTD TIPEBbIILIEHHsI
cogepaannii 6epurrust Hag [IJAK, (0,2 mxr/a).
Tunuunoii 6epuriuesoii 2ugp0O2COXUMUUCCKOU NPO-
suryucii asasemcs Ypaavckas (em. puc. 3.13, B).
BaaronpuaTHocTh (pOPMHPOBAHUA TAaKHX TPOBHHIIMH
B METaAAOTEHHYECKHX GEePHANMEBBIX 30HAX YBEAHYH-
BAeTCsl ellle U B CBSI3U C (PAIOOPUTOBOH MMHEpAAH3a-
nueit. (DTop sBAsETCA TpeKpacHBIM AMTaHAOM JAS
GEePUAAUS: OH yZEep:KUBAeT GEPUAAMH OT TMAPOAU3A
M CIIOCOOCTBYET €ro HAKOMAEHHIO B MOJ3EMHbIX BO-
aax [109]. I'lostomy ruaporeoxumuueckue mpoBuH-
MK 6epPUAAHEBbIX TI03eMHBIX BOJL HE OIpaHHYHBAIOT-
Cs1 TYMHZIHOH 30HOH, a BBIXOJSIT 3a €€ IIPEZEADI.

AHarus rHAPOreOXHMHYECKUX YCAOBHE (POPMH-
pOBaHHsl TIUTHEBbIX II0/I3€MHBIX BOJ B Pa3AMYHbIX
TU/IPOTEOAOTMIECKUX CTPYKTYpPaX IIOKA3bIBAET, YTO
(POPMHPOBAHUE OINPEAEAECHHBIX HX T'€OXUMHYECKHX
cBoitcts (obmuii xummyeckuit cocras, Eh-pH yeao-
BHs1, KOHIIEHTPALIMH HEOPTaHHYECKHUX M OPTaHUYECKHX
BEILECTB) TpejomnpeseAsieT obpa3oBaHHe B HHX Xa-
PAKTEPHDbIX ACCOLMALUMH KOMIIOHEHTOB B IOBbIIIEH-
HbIX KOHIeEHTpauusix. Kazzas ruzporeonorudeckast
CTPYKTypa B 3aBHCHMOCTH OT OCOGEHHOCTEH THAPO -
reOXMMHMYECKOH 30HAABHOCTH M TEOXHMUM BMEIAlo-
IIUX [I0POJ, UMEET CBOK ACCOLMALIMIO HOPMHPYEMBIX
KOMITOHEHTOB.

3.6. SKO'TEOAOI'MYECKOE
PAMOHHWPOBAHHE

Hau6oaree kpymubiM TakcoHom paiioHHpoBaHHS
€CTECTBEHHDIX DKOTEOAOTHMYECKHUX YCAOBHH SIBASIIOTCSI
PETHOHbI, KOTOPbIE 10 THUIy METacCTPYKTYpP paszeAsd-
IOTCSI Ha TIAQTQOPMbI U OpPOTeHHbIe I0sica.

Peruonn! npeacraBAsiior cob60i CAOKHbIE CHC-
TeMbl 6ACCEHHOB MOJ3EMHBIX BOJ, PA3AHYAIOIIHECS
[0 TUIIAaM H PACIPOCTPAHEHHIO KOAAEKTOPOB, 0CO-
6eHHOCTAM THAPOreOAVMHAMHKH H T'HZPOTe€OXHMHH,
reOXMMHUYECKON CIIELMAAU3ALIHH.

Ha esponefickoit Teppuropun Poccun BbizeseHb
deThipe perHoHa: IKaBKasckuil OpOreHHBIH MoOsAC,
Cxugceras naura, Bocrouno-Epponefickas maatgop-
Ma, I ledopckas cumexausa.

B Kaskasckom oporeme passura cucrema
6accelHOB IIAACTOBO-OAOKOBbIX, KOPOBO-OAOKOBBIX

Ton I. Esponelickas uacnip

U IIAACTOBBIX I10/]3€MHbIX BOZ, TIpHYEM THIT U XapaKTep
MIPOHHULIAEMOCTH 10POJ, CHAbHO BaBHCAT OT CTENEHH HX
AUTH(DUKALMH, ONPEAEASEMON B OCHOBHOM I'€OAOTH-
yeckuM BospacToM. Ha pacnipeserenue u gopmupo-
BaHHE II0/I3€MHbIX BOJ OGOABIIOE, IOPOH pellaoliee
BAUSIHHE OKasblBaeT pa3sAOMHasl TeKTOHHKa. | logsem-
Hble BOJbI OPOT€HOB 0OAAZAIOT BBICOTHOH THZPOrE0-
AOTHYECKOH TMOSICHOCTBIO. PasBHThI MpeuMyInecTBeH-
no IITI, orHocsmmecss k rpaBuTauMoHHOA TrpyITE.
B saBucuMocTu OT MeTaAAOreHMUEcKOH crelHaAH3a-
UUM U YCAOBHH MHIPALIMM TUIMYHbI €OXUMUYECKHE
OpPEOADI C IIOBBIIIEHHBIMH KOHLIEHTPALMAMH Pa3AHY-
HbIX TSIZKEABIX METAAAOB. XapaKTepHa BbICOKasi CeHc-

MHYECKasi OIIaCHOCTD.

Cxu@ckass mAMTa TpeACTaBASET COO6OH CAOK-
HYIO CHCTeMy 6acceHHOB [TAACTOBbIX BoJ. 3zech (op-
MHPYIOTCS TIPEMMYILECTBEHHO BOAbI [OBBIIIEHHOH MH-
HepaAH3alHH, YTO CBS3aHO C 3aCYIIAMBbIM KAHMaTOM
U 1peobAaZlaHHeM TEKTOHHYECKHX OITyCKaHHH.

Bocrouno-Epponeiickan maarpopma npescra-
BAsleT COOOM CAOKHBIA  GaCCeNH IPEUMYILECTBEHHO
[IAACTOBBIX OZ3EMHBIX BOZ, 0ObeJMHEHHbIA OOLIHOC-
TBIO MCTOPHUH TEOAOTHYECKOTO pasBHTHA. B mpezenax
PErHOHA B 3aBUCHMOCTH OT CTPOEHHsI OCAa/IOYHOIO YeX-
AQ, AaHZAIIA(PTHO-KAUMATHYECKOH U IIHPOTHOH TUZPO-
FeONOTHYECKOH BOHAABHOCTEH (POPMHUPYIOTCSI OIPEzie-
A€HHbIE TH/POreOXUMHUYECKHE TIPOBUHLIMH, Pa3AHYHbIE
kommaekcbl Al T1. Xapakrepna oTHOCHTEABHO aKTHB-
Hasl CBs13b BOJIOHOCHBIX TOPUB0HTOB OCAZIOYHOIO YEXAQ,
TaK KaK MOIUHbIE PETHOHAAbHbIE BOZOYIIOPbI OTCYTCT-
ByloT. PoAb pasroMOB Kak (haKTOpa, OCAOKHSIIONIEro
DKOTEOAOTMYECKYI0 OOCTAaHOBKY, OTHOCHTEABHO HeEBe-
AHKA, HO 110 OTZEAbHbIM PasAOMaM BO3MO2KHO IIOCTYII-
AeHHE B 30HY CBOOOZHOro BOZOOOMEHAa TI'AyOHHHBIX
(PAIOHZIOB C aHOMAAbHBIM XMMUYECKHM COCTaBOM.

Peruonb! nozpasaeAsioTcs Ha THAPOreOAOTHYEC -
KHe TPOBHHUMH C YYETOM F€OCTPYKTYPHBIX YCAOBHH,
0COGEHHOCTEH (POPMUPOBAHHUS I10A3€MHbIX BOZ, OOIL-
HOCTH reorormdeckux gopmanui (puc. 3.14).

[ Iposunimu npeacrasasior coboit kpymubie Hac-
CefHbI TOA3EMHBIX BOJ.

B Kaskasckom peruone oineasiercs Llentparn-
no-Kaskasckas nposunums — crozxublit 6acceiin 6es-
HATOPHDBIX M HATIOPHDBIX TAACTOBO-GAOKOBBIX BOZ.

Cxugckuil pervon TmozpasgeAsieTcss Ha JBe Mpo-
suniyn: Kpbimveko-I Ipeakaskascryio (caozkmbiit 6ac-
ceiin maactosbix Boz) u Jouenxo-Zlonckyro (6acceiin
6.AO0KOBO-ITAACTOBBIX BOZ).
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KaanMHI’paA
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IOO0OENGE

©

Puc. 3.14. Cxema aron020-2udpozeoniozuiectozo paitonuposanusn esponeiicroil wacmu Poccuu
6 ecmecmeennvix ycaosuax (no JI.A.Ocmposcromy, T.A. Konioxoeoi):

9KOIIOTHYECKOEe COCTOAHNE TeOIOTHIEeCKOI Cpejibl: 1 — 6Ilar()l'lp“ﬂ'l‘ﬁ0€, 2 - YCJI0OBHO 6ﬂar0npnm‘noe, 3 — YCJI0BHO Heﬁ.'lfll“()—
1npuATHoe, 4 — He().TIaI‘()llpl’lHTH()e;
rpaHuilbl: 9 — PeruoHoB, 6 — MPOBUHIMMIL, 7 — FeOJIPOreOXUMIYCCKIX 30H (POPMUPOBAHILA TOJIBEMHbBIX BOJI, § — TeppuTopuii
C pasiimIHbIM SKOJOTMYECKUM COCTOAHNEM reoJIoTmIecKoi Ccpenbl, 9 — KRPHUOJUTO30HDI ]
perunonst: I — Raskasckuit oporennstii nosic, Il — Ckuderas manra, I11 — Boerouno-Esponeiickas nnardgopma, IV — 1le-
4OpCRAA CHHERIN3a;
TUAPOreoJorn4YeCrue npoBmHInm: 11— ]_[('EIITI)ELT[I)II()-I’{ilBI{ElIS(',Kilf[7 2 - HI)I)I]VI(',I{()-HI)(‘EI_[K&BKHS(‘IH[H, 3 - ;l()II('EI_[K()-;[()II(‘,K{IH,
4 — Cpemnepyccras, & — Bocrouno-Pyccrasa, 6 — Jluenposcro-/lonenkas, 7 — llpenypaincras, 8 — llpukacnmiickas,
9 — banaruiickas, 10 — Tumano-Ilewopcras, 11 — baaruiicko-Ilonberasn;
TUAPOreOXnMmnIeCre 30HbI (l)()pl\'lﬂp()BaHﬂﬂ TIOJI3BEMHBIX BOJI: @ — BbIIeJauYnBanmns, @ — nepexojhnas ¢ npeo6:la}1amleM
nporeccos Bpimenadnsannsa, (3) — HepexoHas ¢ 1mpeodaajaHneM IIpoIeccoB KOHTHHEHTAILHOrO 3aconenns, @) — Komru-
HEHTAJbHOI0 3acCOJIeHUA, @ — KpHo/JmTosona
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OKOTEOAOTMYECKOE PAMOHUPOBAHUE

B npeaerax Bocrouno-Epponeiickoit maargop-
mbl 1 | ledopckoit cuHeKAM3bI BblZeA€HbI NPOBHHIIUU
(croxxubie 6acceiinbr maactosbix Box): Cpeanepyc-
ckasi, Bocrouno-Pycckas, /Juenposcko-/lonenkas,
[peayparbckas, [lpukacrnuiickas, Banruiickas, Tu-
mano-I lewopckas, Dartuiicko-IToabckas.

[To xapakTepy HarpaBAEHHOCTH T'HMAPOTEOAOTH-
YECKHX IIPOIIECCOB, YCAOBHSIM I€OXMMHYECKOH MHrpa-
1w, Buzam 1 uaTencusHocTH Il 11 B pernonax Boize-
ASIFOTCS 30HDBI BbILEAAYHBAHHUSA, I1€PEXOZHas, KOHTH-
HEHTAaAbHOTO 3aCOAEHHsI, a TaKzke KPHOAMTO30Ha (cMm.

puc. 3.14).

Bona sviwerauusarus (no I'.H.Kamenckomy)
XapaKTepU3YeTCsl IPeobAaZlaHueM MIPOLIECCOB BbIHOCA
KOMITOHEHTOB U3 TOPHbIX TI0POJ, B THAPOTPaPUIECKYIO
cetb. I lo Bearraune pH Boapr npeumymectsenno caa-
6OKHCABIE, YTO CHOCOOCTBYET MUTPALIHH TS2KEAbIX Me-
TaAAOB M aKTHBHOMY KapCTOO6pa30BaHHIO.

B ceBepnoii uactu 30ubI pasBUTHI Mpoliecchl 3a-
60AaYHBaHMs1, HHTEHCUBHOCTb KOTOPBIX YMEHbINAETCs
k tory. [lorenumar camoouumenuss nous or mume-
PaAbHBIX BeIIeCTB GOAee BBICOKHMH, Ye€M OT OPraHHu-

YECKHX.

B nepexoaroii sone reoxumuyeckue U ruzporeo-
AOTHYECKHE TIPOLIECChl HEOAHOPOAHDI. 3eCh BbIZEAs-
IOTCs1 ZBe IOZI30HBI: C NpeobraZzaHHeM NPOLEeCcCOB BbI-
IIeAQUUBAHUA U C MpeobAazaHueM IIPOLeCcCOB KOHTH-

HEHTAaAbHOI'O 3aCOA€HHA.

B noasone npeobarazanus npoueccos BolieAa-
YHUBaHHsl IPEUMYILIECTBEHHO HAOAIOZAeTCsl BbBIHOC
komrnoHeHToB. /[0OBOABHO CHABHO pasBHUTa OBpazk-
Hasl 3PO03Hsl, YeMy CIOCOOCTBYET LIHPOKOE PACIIPO-
CTpaHeHHe AEéCCOBHAHDIX NMOPOJ. XapaKTepHbl TaK-
2Ke TIpoLIecchl Cy(PPo3uH, OMOA3HH, npocaaku. I lo-
TEHIIHAAbl CaMOOYMILEHHs] II0YB OT OPraHUYECKUX

H MHHEPAAbHDBIX BEILUECTB IIPHUMEPHO PABHDbI.

B noasone mnpeo6arazanusi mpolueccoB KOHTHU-
HEHTAAbHOI'O 3aCOAEHMsI IPOLECChl BblllleAaYHBaHHUs
Pa3BUTbl AOKAAbHO, IIMPOKO IMPOSIBAEHbI IIPOLIECCHI
BOCXOZSIILIEN MUTPALIUK COAEH, TIPUBOJSIIIUE K UX Ha~
KOIIA€HHIO B II0YBaX M TPYHTOBbIX BOJaX; PasBHUTbI
IPOCaZKH U Cy(P@o3usl.

[Torenmman camooumIeHus Moys OT OpraHHYec-
KHX BeleCcTB 60Aee BbICOKHH, YeM OT MHUHEPAAbHBIX;
TsI2KeAble METaAAbI aKKYMYAHPYIOTCSI B BEPXHHUX TOPH-
30HTax paspesa.

BOH(I KOHIMUHECHIMANbHOZ0 3ACO/NCHUS XapaKTe~
PHUBYETCsT HU3KOH WHTEHCHUBHOCTBIO T€OXHMHYECKOU

Ton I. Esponelickas uacnip

MHIPALIMH U €€ BOCXOZsIIIEN HAlIPaBAEHHOCTbIO, pas3-
Ipy3KOH MOoZA3eMHBbIX BOZ MyTeM ucnapenus. | loren-
LIMaA CAMOOYHILIEHHUs [I0YB OT OPraHMYeCKHX BeIlleCTB

BBICOKHH, OT MHHEPAAbHBIX — HHU3KHH.

B «puoaumosone mpouecch reoxumuueckon
MHUTpallid 4pe3BblYaliHO 3aMmezrenbl. | logsemmblie
BOZbI PaCIpOCTpaHeHbl A0KaAbHO. Huskue Benunnbr
pH onpeneastor 6aaronpusTHbIE YCAOBHS /ASL MHTEH-
CHBHOH MHT'DALMH TSIKEABIX METAANOB H CAAGOH MHr-
paluu opraHudeckux coeaunenuit u noys. OcHosHas
Macca TOKCHYHBIX BEILECTB COAEPAKUTCS B MAAOIOZ -
BI:KHOH TBepzoi (ase. |Ipeobrazaior kpuorenunie
IIPOLIECChI, & TaKzKe 3a60AaYHBaHHE.

HMurerparpuas ouenka sxororuueckoro cocro-
SIHUSI T€OAOTHYECKOH Cpesibl B €CTECTBEHHBIX YCAO-
BUAX ZaHa Ha OCHOBe NPHHLMIIOB, pa3paboTaHHbIX

BCEMHIEO (em. puc. 3.14) [159].

Bausinue TexHorenesa Ha reoAOTHUECKYIO Cpezy
peruoHa IPOUCXOJAUT Ha (POHE MPUPOZHOU DKOrEOAO-
IHYECKON OBCTAHOBKH, KOTOPAsi BO MHOTOM OIIPEZEAS]-
€T OTBETHbIE PEAaKUMH eOAOIHYECKOU CPeJbl Ha TeX-
HOTeHHbIE BO3JEUCTBHSL.

Texuorennnie usmeHenusi reoAorndeckod cpezpl
4aCTHYHO AOKAAM3YIOTCs B TpaHUIAX 6acceHHOB CTO-
Ka 6e3HaNoPHO-CyOHAIOPHBIX TI0A3EMHbIX BOJ, KO-
TOpble OOBIYHO COBMAZAIOT C TPAHHIIAMH KPYITHbIX
noBepxHocTHBIX Bogocbopos [158, 159]. Pacmonro-
»KeHMe THX 6accefHOB mokasaHo Ha puc. 3.15.

JKOAOTHYECKOE COCTOSHHE T'€OAOTHYECKOH Ccpe-
Zbl, 32 HCKAIOYEHHEM ee PaZIHOAaKTHBHOIO 3apazkeHHsl
B pesyAbTaTe epHOOBIABCKOH KaTacTpodbl, B PETHO-
HaAbHOM aclieKTe usydeHnl HezocTatouHo. | [pu onpe-
ZeAEHUH CTEIIeHH TeXHOTEHHOH HapyIIEHHOCTH I€0AO-
THYECKON CPEeZbl 4YacTO IPUXOAUTCSI HCIOAb30BATb
pasAuYHbIe IPH3HAKH — I[IAOLIAJZHOE pa3MelleHHe
9KOAOTHYECKH OINACHBIX TEXHOTEHHbIX OO'bEKTOB U CHC-
TEeM, CTelleHb HapyLIEHHOCTH AQHZIIA(TOB IO ZaHHbIM
ZelH@PHPOBAHUS KOCMHYECKHX CHHMKOB.

OzuuM U3 METOZOB OLEHKHM TeXHOTEHHbIX Ha-
PYIIEHHH TeOAOTHYECKOH CpeJbl SIBASIOTCS BKCIIEPT-
uble 3akAtouenust. | [peararaercs BoizeAsTb TpuU cTe-
TIeHH TeXHOTeHHOTO BO3JEHCTBHsS Ha TeOAOTHYECKYIO
cpeay [158]. Caabas crenenn BozzeicTBus Xapak-
TepHa AAS TePPUTOPUH, TZle U3MEHEHHsI TeOAOTHYEC-
KOH Ccpezbl MPOABHAMCh Ha mAaomazu menee 5 %,
a rAybunHocTb BoszeiicTsusi He mnpesbmmaer 10 m;
AAA cpejHel CTereHM IM0Ka3aTeAH paBHbI COOTBETC-
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tBerno 5-25 % u 10-100 m; ar5 cuAbHON — cBbIIIe

25 % u 6oree 100 m (cm. puc. 3.15).

Buapb! u uHTEHCHMBHOCTD TEXHOTEHHOTO BO3ZJEH-
CTBHSI Ha TEOAOTHYECKYIO CPELY €BPOIEHCKOH YacTH
Poccun meaecoobpasHo xapaKTepH30BaTh MO IKOHO-
MHYECKUM PaHOHaM.

B CCBCPO-S(ITMI,Z[HOM AKOHOMUUECKOM p(lbulOHC
HHTEHCHBHbIE HapyIIE€HUs re0AOTHYECKOH cpeapl Ipo~

usomau B paiione Caukr-Ilerep6yprekoii arnomepa-
UMM, TZle OTMEYAeTCsl 3arPsI3SHEHHE TI0YB U IPYHTOBbIX
BOJ, OTXOZAMH IPOMbBIIIAEHHOIO IPOU3BOJCTBA, TO-
POACKMMH CTOKaMHM, HUTPaTaMH H MEeCTHIUZAMH.

B Ceseprom sxonomuueckom paiione cymect-
BEHHbIE HAPYIIEHHUs TEOAOTHIECKOH CpeAbl PacIpOCT-
paHeHbl AOKaAbHO. B HauboAbIeHl CcTeneHH OHH
TNIPOSIBASIIOTCS. B TOPHO-Zo6bIBaiomemM paione Ku-
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OKOTEOAOTMYECKOE PAMOHUPOBAHUE

poscka — Momnueropcka, B [lewopckom yroabuom
baccenne, paloHax He(TeZ0ObIMU, IZe HAOAIOZAIOTCS
HapylleHus: peAbeda, 3arpsi3HEHHE TepPPUTOPHUH
OTXO0ZAaMH TFOPHO-PYZAHOTO NPOU3BOJCTBA, HE(PTHIO
¥ He(TenpoayKTaMu. B Mmenbiueli mepe HapymueHus
reOAOTHYECKOU Cpezbl MPOUSOIIAM B PAHOHAX TOPO-
nos Apxanreanck, Coikbiskap, Mypmanck, Bokpyr
IIEAAIOAO3HO-6yMazKHbIX KOMOHMHATOB. 37eCh MPOHC-
XOJUT 3arpsi3HEHUE TEOAOTHYECKOH CpPeZbl OTXOZAMH

Puc. 3.15. Cxema ouenru mexnozeHn020 603-
deiicmeun na zeosiozuueckyio cpedy esponeit-
croit wacmu Poccuu (no JI.A.Ocmposcromny,
T.A. Konioxoeoit):

cTeneHb TEXHOTeHHOro Boajeiicreusa: I — caabas,
2 — cpenuaA (a — TeXHOreHHOe 3arpsA3HeHiie KOMII-
JIEKCOM KOMTIOHEHTOB, 6 — TEXHOreHHOe 3arpsa3HeHue
OJIHIM KOMITOHEHTOM ), 3 — CIUIbHASA; HE3aINTPHXO-
BaHHAasA 00J1aCTh — TEXHOTCHHOTO BO3JACHCTBIA He 3a-
(pUKCIPOBaHO;

3arpAsHEHNE TeOJIOTIMICCROIl cpefpl: 4 — TAMKeIbIMI
MeTalulaMi  BCIEJCTBUE Ta3ojbIMOBBIX BBIGPOCOB,
5 — uedrbio 1 HePTENPONYKTAMI B pe3ylbrare uxX
yredek, 6 — pajioakTHBHOE 32 CYCT BHIOPOCOB B aT-
Mocdepy PaTMOHYKIHIOB;

rpaHuipl: 7 — pernotoB, 8 — Gacceiinos pernotalib-
HOTO CTORA GE3HANOPHO-CYOHATIOPHBIX BOJL, 9 — paii-
OHOB ¢ PA3IMYHOI CTENEHBI0 TEXHOTCHHOTO BO3JICIHCT-
BIA HA TEOIOTHYECKYIO cpey, [0 — KpuoJmTo30HbI;
pernonbi: | — HKaBrasckuii OporeHHbBI mosC,
1l — Crngperas numra, 111 — Bocerouno-Esponeiickasn
wiargopma, IV — llewoperas cunernmsa;

Gacceiiibl PernoHAILHOTO CTOKA Oe3HATIOPHO-CyOHAIIOp-
ueix Boj: I — Roanermii, 2 — Rapenscknii, 3 — Bemn-
ropeuenckuii, 4 — Cynomcko-/lyskcernii, 5 — Bocrou-
no-Bampaiicknii, 6 — Comvrammmacknii, 7 — Kanomieko-
Hannomeknii, 8 — YBano-benomopexuii, 9 — Tumarno-
Rannncknii, 10 — Tumano-Ilenskuncknii, 11 — Bepx-
Heredopcro-YepubimeBckuii, 12 — Boabiesemense-
kuii, 13 — llenrpanbno-Rouaryesernii, 14 — banrnii-
ckmii, 15 — ExumoBuucknii, 16 — Cmomnencko-Moc-
roBeruil, 17 — lammucko-Yyxaomcernii, 18 — Ilpu-
nuenposckuii, 19 — Cesepo-Cpennepycernii, 20 —
Oxcro-/lorcroii, 21 — Hanaunacro-MeaBeuigmii,
22 — Apuepuncko-/lonckoii, 23 — Bepxnekamcruii,
24 — Ramcro-Yycoscroit, 25 — HumkneBoiskekmii,
26 — Pow-TleckoBernii, 27 — OGuechiproBekuii,
28 — Bocrouno-Coiproseruii, 29 —  Arbanaraiickmii,
30 — Unekcro-Ypamscruii, J1 — TynBuncrwmii,
32 — Bananpno-llpuypanbckuii, 33 — Cpenneran-
rascruii, 34 — Kybancro-Kasrascruii, 35 — AzoB-
cko-Crasponoiberuii, 36 — Jlonbaceknii, 37 — Tlum-
asnckuii, 38 — RpeiMero-Rasrasckuii, 39 — Camnb-
cro-Mawnprucknii, 40 — Horaiicknii, 41 — Cym:kencknii
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nepepabOTKH ZpeBeCHHbI, (EHOAAMH, HePTENpPOoAyK-

TaMH, TsAKEAbBIMH METaAAaMH.

B Llenmpanvrom sxornomuueckom paiioqe Tex-
HOT€HHOE BO3/eHCTBUE HA TEONOTHYECKYIO Cpexy
nposiBAsieTcst ocobeHHo uHTeHcuBHO B MockoBckoM
peruone. OcHOBHble 3arpssHHUTEAH — MeETaAAbI,
B IIEPBYIO Ouepesb TszeAble, HUTPATbI, COEeJUHEHHs
(ocdopa, NeCTHUUADI.

Texnorennas aeAaTeAbHOCTb MPUBOAUT K aKTH-
BH3alMH OMTOA3HEH U KapcTa, (POPMHUPOBAHHIO MOLL -
HBIX ZIe[IPECCHOHHBIX BOPOHOK B dKCIIAyaTHPYEMbIX
BOZIOHOCHBIX TOPU3OHTax. Hapymenus peabeda,
3arpsisHeHHe, CHH:KEHHE YPOBHEH TPYHTOBBIX BOJ
npousoman B Mockosckom 6ypoyroabHom bacceid-
He. /\okarbHble U3MEHEHHs] T€ONOTHYECKOH CPezbl
HaOAIOZAIOTCsI BOKPYT MHOTHX I'OPOZOB U MPOMBIIII-
AEHHDBIX LIEHTPOB.

B Llenmpaavro-Ueprosemrom sxoromuueckom
paiiore HauboAee CylecTBeHHbIe TeXHOTEHHbIe U3Me-
HEHMSI TEOAOTHYECKOH CpeJbl MPOM3OLIAM B paioHe
206bIuK zkeAesHbIX pys Kypckoit MarHuTHOR aHOMa-
AMH, TZe C()OPMHPOBAAACH MOILHAS JelpPecCHOHHAs
BopoHKa. Ha oTzeAbHBIX Bozo3abopax OTMeYeHO
3arpsAsHeHHe MOJZ3eMHbIX BOJ, HHTPATaMM, OPTaHM-
YeCKMMH COeJHHEHHAMH H JPYTHMH TTOAAIOTAHTAMH.
Texuorennble n3MeHeHHsT TEOAOTHUECKOR CPEZbI TIPO-
HCXOZAT PErHOHAABHO 07l BAUAHHEM CEAbCKOXO3SHCT-
BEHHOTO IIPOM3BOJCTBA: AKTUBHM3ALMA OBPAXKHOH 3pO-
3MM M IIPOCAZOK AECCOB, 3arpssHeHHe MOYB, NOPOZ
30HbI adPALMH ¥ TPYHTOBbIX BOJ, KOMIIOHEHTaMH Y106~
PEHHH M TeCTHUUHJAMH. SHAUMTEeAbHblE TePPUTOPHH
Ha 3araze palioHa MOJBEPrAHCh PaJHOAKTHBHOMY 3ar-
PSIBHEHHMIO B pesyAbTaTe JepHOGBIAbCKOH KaTacTpOQbI.

Boazo-Bsmckuii akoHomuueckuii paiion Xapak-
TePU3YeTCs] AOKAABHOCTbIO TEXHOTEHHBIX HApPYIIEHUN
reonorudeckoii cpeapl. KluTencusublie nsmenenus
FEONOTHYECKOH CPeZbl IIPOCAEKEHBI B paHOHAX TOPO-
a0B /sep:xunck u Huxunit Hosropoa. Ha cesepe
TEPPUTOPUHM TEXHOTEHHbIE BO3/JEHCTBHSI HAa T'E€OAOTH-
YECKYIO CPeJy MPOSIBASIOTCSI BO3AE TOPOJIOB M KPYII-
HBIX TIPOMBIIIACHHBIX Tpeanpustuit. Ha rore paiiona
HIOYBbI U IPYHTOBbIE BO/bI 3arPsi3sHEHBI y00PEHUIMHA
U S17[0XUMHKATaMH.

B Iosoaxcckom sxornomuueckom patiore reoro-
rHYecKas cpesia TOZBEPraeTcsl pasHOOOPasHbIM TeX-
HOTEHHbIM Bo3ZeHcTBUAM. B pafioHax KpyIHBIX ropo-
a0 (Camapa, Caparor, Boarorpaz u 1p.) na reono-
THYECKYI0 CpeJy HEeraTHMBHO BAHsAET MOCTYIIAEHHE
3arpsA3HSIONMINX BEIECTB MPOMBIIIACHHDIX TPeATIPHS -

9kozeonoeus. Poccuu




3AKOHOMEPHOCTMU MNPOSABAEHUWI SKOTEOAOTMYECKUX MPOLECCOB

tuii. Ha Borckux BogoxpaHMAMIAX MPOHCXOZAAT
npolecchol rnepepaboTKkH 6eperoB v Ux 3a60AauHBaHHUE.
B 30He uHTeHCHBHOrO 3eMAeZEAHs OTMEYaeTcsi 3ar-
psIBHEHHE I10YB M TPYHTOBbIX BOJ, KOMIIOHEHTaMH
yZ40OpEeHUN U sI0XUMHKATaMH.

B Cesepo-Kaskasckom axornomuueckom paiio-
He TEXHOTEHHble BO3JEHCTBUS HA TI'EOAOTMYECKYIO
cpeay pasHOOOpasHbI, CTENeHb HX HHTEHCHUBHOCTH
cuabHas U cpeausisi. Ha 6oabinelt yactu Tepputopun
Ha FeOAOTHYeCKYIO CpeJy aKTHBHO BAHSIIOT OorapHoe
U IOAHBHOE 3eMAe/leAre, BbI3bIBAIOLee 3aCOAEHHE
M 3arpssHeHHe I104B, I0POJ 30HbI a’dpallMHU U I0J-

3eMHDbIX BOJ HHTPaTaMM, COeJHHEHHsSMH (ocopa
¥ TIeCTHIMZAMH, AaKTHBH3AIMIO OBPa:KHOH 3PO3MH,
npocaznok, Aéccos. Heratusnoe Bausinue okasbiBaer
pucocesnue B Hu30Bbsix Kybann. Ha samaze Poc-
toBckoit obractu (B Jlonbacce) oTpuuaTeAbHbIMH
5KOT€OAOTHYECKUMH TOCAEJCTBHAMU COMPOBOKAA -
eTcst 406bIYa yrasi.

B Vpaavckom sxonomuueckom paiiore ocHOB-
HOH (PAKTOp TEXHOTEHHOTO BO3JEHCTBHSA Ha T'EOAO-
THYEeCKYIO0 CpeZy — TOPHO-Z06bIBaloIas IPOMBbIII-
AeHHOCTb. J\OKaAbHO TPOHCXOZUT 3arps3HEHHE
reO0NOTHYECKOH CPEeZbl TAMKEABIMH METaAAAMH, Hed-

I. JlosnmeTpudeckne exumHMIbI

1. Jloza konnermusnan sppexmusnasn sreusa-
Jaenmnas  — spdexrusnas HKBUBAIEHTHAA J103a, 110-
JAydeHHas rpynroii Jofeii 0T Kakoro-ando MCToYHNKa

pajmanuu. Vamepsieres B uelioBeko-3uBeprax (uen-3s).

2. Jlosbt MowgHOCMb — 1034 U3IYYCHUA 32 €JIHI-

1y BpeMenu (¢, MuH, 4).

3. Jlosza nozsiowennas — sHeprusi NOHUZUPYIOIIE-
rO M3IIYYeHNs, HOTIomaeMast eJTHuIei Macenl 00ryya-
emoro Beiecrsa. Eauania mormomaemoii 1o3et B G —
rpaii (I'p, Gy): 1 I'p = 1 Jls/xr.

4. Jloza noanasn (oxcudaemas) KoANCKMUGHAA
oreusasenmuai — dPderTBHAA DRBUBAIEHTHAA J10-
3a, KOTOPYIO TOIYYalOT TTOKOJIEHHA JIOJeil 0T Kakoro-
GO UCTOUHIKA 3a Bee BpeMsi ero cyniecrsoBanus. W3-

MepseTcs B 4elloBeRo-3upeprax (uen-3B).

9. Jlosa sreusarenmuan — noriaoumiennas 103a,
YMHO;ReHHaA Ha KOd((PUIMEHT, OTpasRaloluii cro-
COOHOCTD JIAHHOTO BHJIA M3IYY€HNs HAHOCUTD TOBPEH-
JeHIe TRaHAM opraHnmama. EpnmHnna skBuBaleHTHOI
no3el B CU — susepr (3B, Sv): 1 3B coorBercrByer
noraomeHHoit 1o3e B 1 [l /Rr (171 peHTreHOBCKOTO

raMma- 1 Gera-usinydeHus ).

6. /losa zamma-uznyuenua KCNOZULUONNAA —
DHEPIrus raMMa-u3JIydeHis, Mpu MOrTOHIeHNN KOTOPOii
B | Kr cyxoro Bozjayxa (1py HOPMAIBHBIX YCJIOBHAX)
obpasyercss cyMMapHblii 3apsaji HOHOB OJIHOTO 3HAaKa,
pasubiii 1 kyaony (1 Ru). B CU srenoznimonnas nosa

nmeer pazmeprocts R /gr.

MPHUAOBEHHE

Buecucremnan exmnuna — penrren (P): 1P =
2,5800* Ka/kr. s Bosiyxa 1P = 0,8 6op = 0,8 ¢38
= 0,87pax = 0,87 cI'p. C yuerom norperHocreii orpe-
JeJeHns MOsKHO npuusATh, uro 1P = lel'p [187].

7. Hosa s¢hchermuenana — sRBUBAJICHTHAA 1034,
YMHO:REHHasA Ha KOA(PPUIEHT paJiailioOHHOTO PUCKa,
YUUTBIBAIONNIT Pa3HUILy YyBCTBHTEILHOCTEIl pasimd-
HBIX TKaHeil n opraHoB K obuaydennro. Vamepsercs
B 3HBeEpTax.

Roadduimentsr painanmoHHOro prcka: Kpac-
Hblii kocrabiii Mo3r — 0,12; koernas reanp — 0,03; mm-
TopujHasn skemnesa — 0,03; monounas skeneza — 0,15;
gerkne — 0,12; smunnkn — 0,25; apyrue tkann — 0,3.
Bee reno — 1,0.

8. Vposenv emewamenvemea (YB) — yposens pa-
jnaiponnoro hakrTopa, P MPEBbIHIEHIN KOTOPOro
cJiejlyer MpoBONTH OlIpejieleHHbIe 3aUTHbIE MepOo-
npusatusa (HPbB-99).

II. Expaunnl aKTHBHOCTH PAMOHYKIN/IOB

1. Akmuenocmo (mepa armusenocmu) paduo-
nyrauda B CU usmepsiercs B 6exkepensnx (Br): 1 Br
COOTBETCTBYET OJIHOMY pacrajy B 1 ¢ juis modoro pa-
JMOHYRJINJIA.

2. Akmusnocmo yoeavnasn (obvemnasn) paduo-

nyrauda B CU namepserca B br/kr (Br/mM%).

3. ARmuenocmov IKGUSAICHINIAA PAGHOGECHA
obvemnaa (IPOA) nouepHNX MPOTYRTOB N30TONOB pa-
JlOHa — B3BeHIeHHas cymMMa OObeMHBIX aRTHBHOCTE(l
KOPOTKORIBYHINX JIOYEPHIX MPOIYKTOB H30TOHOB pa-
nona (222Rn n 220Rn).
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OHAOTEHHBIE TEOAOTUMYECKMWE TMPOLECCHI

TEIPOAYKTaMH, CTOKaMH 2KHBOTHOBOZYECKHUX KOMII~
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